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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 YpoOBHS Ha YPOBHE CpeaHEro oOIIero
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Ttakxke c ydy€roM QenepaJbHON paboyeil NporpaMMbl BOCIHUTAHUS U
KOHLEMIIUKA TpernojiaBanust yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yoINUX OCHOBHBIE
oOpa3oBaTeabHbIE TPOrPAMMBI.

ConmepxxaHnue mnporpamMmbl 10 (U3MKE HaNpaBiIeHO Ha (QOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOyuaromuxcs 10-11 xmaccoB mpwu
oOyueHuu ux Qu3uke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESATEIbHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpebdoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANpPEIMETHBIM pPE3yJbTaTaM
oOy4eHMs, a TaKXe€ YYHUTHIBAET HEOOXOJUMOCTh peaIu3aludd MEXIPEIMETHBIX
cBsi3el (U3MKH C €CTeCTBEHHO-HAyYHbIMH Yy4eOHBIMU TNpeameTamu. B Heit
OTIPE/IETISIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HAa YPOBHE CpEIHEro oOLIero
o0pa3oBaHMsl, MJIAHUPYEMBIE PE3yJbTaThl OCBOECHUSI Kypca (DPU3MKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3uKe BKIIOYAET:

e IUIAaHUpPYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (PU3UKK Ha 6a30BOM ypOBHE, B

TOM YHCJIE ITPEIMETHBIE PE3YJIBTAThI 110 roJIaM O0yUYEHUS;

e coJepkaHue yueOHoro npeamera «Dusuka» mo rogaM 00yyeHusl.

dusznka Kak Hayka O HambOosee OOHIMX 3aKOHaX MPUPOJIBI, BBICTyMHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIAJl B CUCTEMY
3HaHui 00 okpy»karoem mupe. LIKoapHBIA Kype GU3NKH — CUCTEMOOOPA3YIOLIHA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SBJICHWW, HM3y4aeMbIX XUMHUCH, OHMOJIOTHEH,
¢dbusmyeckorr reorpadueld W acTpoHoMmHei. lcmonp3oBaHWE M AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUW  ONpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHUs] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOWMCTBAMHU W JIPYTHUX.
W3ydyenue ¢Gu3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMHUpPOBAHUE E€CTECTBEHHO-
HayYyHOW KapTHHBI MHMpa OOydwaromuxcs, B (pOpMHpOBAaHHE YMEHHH NPUMEHSTH
Hay4HbIA METOJI MO3HAHUSI IPY BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca ¢u3WKu IS ypOBHsS cpefaHero oOmiero oOpa3oBaHHS
MOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IIPUHLUIIBI €ro
OCTPOECHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3ziesioB (PU3MKU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
o0beMHEH BOKPYr (Qu3MUecKux Teopui. Begymum B Kypce sBIseTCs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanuss mnpeanonaraeT HMCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHAa (DU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢bu3uKkn ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosiaraer
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPHUIIOKCHHIM
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEICHHUS DJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX OJKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKUA M TEXHOJOTHUW, a TaKKe OOCYXICHUS
po0JieM paliOHAIBHOTO MPUPOIOTIONB30BAHMS M YKOJIOTMUECKONW 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (pM3MKM Ha ypOBHE CpEIHETro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpe MOCTPOCHUSI (PU3UUYECKON TEOPUHU, POIH (PYH/IaAMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX  MPEJACTABICHUSAX O MPUPOJE, TpaHHUIaxX
MPUMEHUMOCTH TCOPUH, IS ONUCAHWUS €CTECTBCHHO-HAYyYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-JesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]ie
BCEro 3a CU€T OpPraHMu3alliy SKCIEPUMEHTAIBHON NEATENbHOCTH O00YYaroluXcsl.
Jlns  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B IporpamMme mno (pusnke oObeIMHEHBI B OOMIMH CIIMCOK YYCHHYECKUX
NpakTUYeCKUX paboT. BhiieneHrne B yka3aHHOM IepedHe JIabopaTOpHBIX PadoT,
OPOBOAMMBIX [ KOHTPOJSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpolecca MCXOJd M3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dTomM obecrnieumBaeTcss  OBJIAJICHHUE
OOyYarONIMMHUCS YMEHHUSIMU TPOBOJIUTh KOCBEHHbBIE H3MEPEHHUs, HCCIEIOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TIPOBEPKE
MPEI0KEHHBIX TUTIOTE3.

bonpmioe BHUMaHWE yAENSETCS PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amay. [Ipu 3TOM AJig pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJaHHON (PU3MYEeCKON MOJIETbIO, TO3BOJISAIONINE TPUMEHATh U3YUYSHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesia Kypca, TaK W WHTETPUPYs 3HAHUS W3
pasHbIX pa3zesoB. /{15 KayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIIOTCS 3aJaHUs Ha
0oOBsSICHEHHE TPOTECKaHUS (U3MUYECKHX SBJICHUH M IPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyroiue BbIOOpa (U3WUECKOW MOJenu MJisi CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIIEUeHHI0 Y4YeOHOTO Ipolrecca 0a30BbIi ypOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpPEeMETHOrO0 KaOuHeTa (U3WKK WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kabunere pu3uku MOMKHO OBITH
HeoOXxoauMoe J1abopaTopHoe OOOpyJOBaHUE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o U3NKE YICHHYECKHX MPAKTHYECKHX Pa0dO0T U JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCICYHMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (GU3WKE KIFYEBBIX JIEMOHCTpAIuil s
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW ©  TPOLECCOB, OMIHUPUYECKUX M|
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJIOBaHUE Il YUYEHUUECKUX MPAKTUYECKUX padoT
dbopMupyeTCcs B BUAE TEMAaTHYCCKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydalomwuxcs. TemMaTH4eCKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITh MOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOpUil.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3KUKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

e (¢dopMHpOBaHHE HMHTEpECa W CTpEeMJICHHS OOydYarouuxcsi K HayqYHOMY
W3YYCHUIO TIPUPOJBI, PAa3BUTHE WX HHTE/UICKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTE;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOE MO3HaHUS U (POPMUPOBAHUE
MCCJIEeI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

e (dopMHpOBAHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3YUYeHUs
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

o ¢dopMHpOBaHWE YMEHHH OOBICHITH SIBICHHS C HCIOJB30BAaHUEM
(bu3MYeCcKUX 3HAaHUHM U HAYYHBIX JOKA3aTeIbCTB;

e (dopMHpOBaHHE TPEACTABICHUA O POIM (U3MKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne STUX 1eneld 00ecreunBaeTcsl pelieHueM CIeAyIomuX 3a1a4 B

npolecce u3y4eHust Kypca (GU3UKU Ha YPOBHE CPEIHEro 00I11ero 00pa3oBaHus:



e TpPUOOpETeHHE  CHUCTEMBbl  3HaHUK 00  0o0mUX  (PU3HUYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJItOUas MEXaHUKY,
MOJIEKYJIApPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

e ¢dopMHpOBaHWE YMEHHH TNPUMEHATh TEOPETUYECKHE 3HAHUS IS
oObsicHeHUS (PU3MYECKUX SBJICHUHW B TPUPOAEC U IS TPUHATHUSA
MPAKTUYECKUX PEIIEHUIN B TOBCEAHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB pEIICHHs] pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
bu3nYecKoil MOJAENbI0, 3a/ay, MOJPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3faHue (pU3NIECKOrd MOJEIH, aJIeKBATHON yCIIOBUSAM 3a/1a4H;

e TOHMMaHHE (PU3UYECKUX OCHOB M MPHUHITUIIOB JCHCTBHUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOUTYIO
cpeny;

e OBJIaJICHUE METOJIAMU CaMOCTOATEIBHOTO TUIAHUPOBAHUS U TMPOBEIACHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTalnuu uHPOpMaIuu,
OIPEJENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JaHWE YCJIIOBUU JJIA PA3BUTUS YMEHHM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOM NIEATETLHOCTH.

Ha usyuenune ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcs: 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemspiii B mporpamMme 1o (u3MKe TMepedeHb JIaboOpaTOPHBIX M
MPAKTUYECKUX PAOO0T SBISIETCS PEKOMEHJIOBAHHBIM, YUYHUTENIb JelacT BBIOOP
MPOBEJEHUS J1a0OpaTOPHBIX pabOT U OMNBITOB C YYETOM HHIUBUAYAIbHBIX
0COOEHHOCTEH 00yUaIOIUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszgen 1. ®u3uka 1 METOAbI HAYYHOI'0 NO3HAHUSA

®usnka — Hayka o mpupone. Haydnele METOIBI MO3HAHHS OKPYXKAOIIETO
Mupa. Pomnb DOKCcllepuMeHTa M TEOPUM B IPOLIECCE IO3HAHUS IPUPOBI.
DKCIIepUMEHT B (pU3HKeE.

MopnenupoBanue (U3MYECKUX SIBIEHUN M mpoueccoB. HaydHble rumoTessl.
®dusnueckre 3aKOHbI U TEOPHH. | paHHIbl MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUS.

Ponb 1 MecTto Qu3uku B GOpMUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MHpA, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble u ILUQPPOBbIE H3MEPUTENIbHbIE MPHOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

ITepemernienne, CKOpoOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MaTepuajbHOW TOUYKHM, UX MPOEKIMM Ha OCHU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsSIMOJMHENWHOE JBIKeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHMS, NYyTH U NEPEMEIICHUS
MaTepuaJbHON TOUYKU OT BPEMEHH.

CBoOonHoe najzieHue. Y CKkopeHrue CBOOOIHOTO MaJeHusl.

KpuBonmnuennoe  nBukeHue. J[BMKEeHHWE  MaTepuallbHOW  TOYKM IO
OKPYHOCTH C IMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEWHAS
ckopoctk. [lepuon u wacrora obparnienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA W TMPAKTUUECKOE NPUMEHEHHUE: CIUJOMETP,
JBH>KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC MEPEaauH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBIKCHUSL.

[IpeoOpa3zoBaHue JBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmronenne aBwkeHUs Tena, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenune yckopeHus CBOOOHOTO MaACHUS.

Hanpapnenue CKOpoCcTH pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3yuyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

UccnenoBanne COOTHOLIEHUS MEXAY MYyTSIMHU, NPOWIECHHBIMU TEJIOM 3a
MOCJICIOBATEbHBIC PABHBIE MPOMEXKYTKM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuyenue ABuxKeHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa
IJI MaTepUaIbHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Ttsokectn. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoyibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUS U cuiia TpeHus nokosa. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS PU JIBUXKEHUU TEJa B dKUJKOCTH WIIH Tase.

[TocTynarensHOE U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIBHO OcH BpamleHus. l[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHnueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MNOAMIMIHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBenue nHEpUUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIHNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MTaJICHUH.

CpaBHeHUME CHIT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

VYcnoBust paBHOBecHs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3Iie, oT ux aedopMarium.

HccnenoBanne yciloBHM pPaBHOBECHS TBEPAOTO TENA, HUMEIOLMIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

NmMnynbe MarepuaqbHOM TOYKM (Teia), CHUCTEMbl MaTepUabHBIX TOYEK.
Nmnynbe cuiibl 1 U3MEHEHUE HMIYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTtuBHOE ABHKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckass sHepruss MarepuajbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU DHEPTUM.

[ToTenumnanbHas SHEprusl. [ToTenumanbHast SHEprus YIPYyTO
neopMUpPOBAaHHOW  TIPYKHHBL.  [loTeHIManbHAas  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3EMIJIU.

IToTenumanbHbIC u HEINOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKOM HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPTUM.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpoWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOE IBMKEHHUE.

[lepexoa MOTEHIMANTBHON YHEPTUN B KHHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHWEM MEXaHMYECKON SHEepruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paspnen 3. Mouieky/isspHasi (PU3NKa M TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTUI[ BewlecTBa. MOJEnn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPABIX TeT U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pazmepsl MoJekyll. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remmneparyp
Llenscus.



Mopens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpHM HJEaNbHOTO ra3a. AOCONIOTHas TeMmIepaTrypa Kak Mmepa
CpelHEe KWHETUYECKOM SHEpPruM TEIUIOBOro JBIKeHMs dvacTull rasza. lllkana
temneparyp KensBuna. ['azoBbeie 3akoHBI. YpaBHeHue MenneneeBa—KiamnenpoHa.
3akoH JlasbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIIECCOB: H30TEPMa, H30X0pa,
n3zo0bapa.

TexHuueckre yCTpPONCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUN.

OmnbiTel 10 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHHUSI.

Mogaens onbita LlTepHa.

OnpIThI, JTIOKa3bIBAIOIIIHE CYILLIECTBOBAaHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSI.

Mogenb, HILTIOCTPUPYIOIIAs IPUPOIY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS MJICaJBbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaMETPaMU COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucreMa. BHYTpeHHss SHEPIUs TEPMOAMHAMUYECKOMU
CUCTEMBI U criocoObl €€ n3meHeHus. KonuyectBo Teminorsl u padorta. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  MJAEAIBHOrOo  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IelIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl IpH TEIJIonepeaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. ['paduyeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpaTtumMocTh POILIECCOB B MIPUPOJIE.

TermmoBble  MammHbl.  [IpuHOMIBI  AEHUCTBUSA ~ TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHuss SHEpPruM B TEIUIOBBIX MamuHax. KodpGUIMEeHT Mone3Horo
neiictBust teroBo mammbbl. [{ukn KapHo u ero kosdduimeHT mosie3Horo
JEHCTBUSA. DKOJIOTUYECKHE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuueckre yCTpPOWCTBA W TPAKTUYECKOE TMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CTOpaHMUsl, OBITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW 3HEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CKaTOro BO31yXa, HarpeBaHue sdupa B
JATyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAIINS).

N3meneHue BHyTpeHHEH SHepruu (TeMIiepaTyphbl) Tea Ipy Terionepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINSI BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeugecmea. Dazoevie nepexoovl

[TapooOpazoBanue U KoHneHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHbId map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHHS OT JaBICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayioB. Kuakue kpuctaibl. CoBpeMeHHBbIE Marepuanbl. [lnaBrneHue u
KpUcTaJTM3anus. Y IeabHasl TeroTa miasienus. Cyonumanus.

YpaBHEHHE TEIIIOBOTO OajaHca.

TexHuueckre yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHUE: THUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJTYyUYECHHS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEpPUaliOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenne npy moHMKEHHOM JaBJICHUH.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIECTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopusie padomol

N3mepeHre 0THOCUTENBLHON BIa)KHOCTU BO3AYXa.

Paznen 4. DjaekTpoauHAMMKA
Tema 1. Inekmpocmamuka
OnexTpuzauust Tell. OJEeKTpUYeckuil 3apsa. J(Ba Buaa 3IEKTPUYECKUX
3apsa0B. IIpOBOOHUKH, IOUAJIEKTPUKUM M TNOJYNPOBOJAHHMKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsiaa.
B3anmoneiictBue 3apsanoB. 3akoH KynoHa. To4euHbIN 3JIEKTPUUYECKHAN 3apsI.
Onextpuyeckoe mnone. Hampsok€HHOCTh  3nekTpuyeckoro mnons. IlpuHumn



CYHIEPIO3ULIUNA DIEKTPUYECKUX Iosier. JIMHUKM HanpsHyKEHHOCTH AIIEKTPUYECKOTO
HOJIAL.

Pabora cun  anektpocratudeckoro  mosist.  I[lorenuwman.  PasHocTh
MIOTEHIHAIOB. [IpOBOOHMKM M JAMDIIEKTPUKH B  JIIEKTPOCTATUYECKOM IIOJIE.
JudnexTpruyeckas MpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOII,
AIIEKTPOMETpP, JJIEKTPOCTaTUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN allapar, CTPYHUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUS CYLIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 y4acTKa LETIH.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. Y IEIIBHOE CONPOTHUBIICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.

PaGora osmexktpuueckoro Toka. 3akoH Jxoymns—Jlenma. MomrHOCTH
ANEKTPUYECKOTO TOKA.

DNEKTPOJABWXKYILAA CWIA U BHYTPEHHEE CONPOTUBJIEHUWE HMCTOYHHKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpUu4YecKoi 1enu. KopoTkoe 3aMbIKaHueE.

OnexkTpoHHass  NPOBOAMMOCTb  TBEPABIX  METALIOB.  3aBHCHMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

IToxynpoBOIHHKWY. CoOcTBeHHas 151 IPUMECHAs IIPOBOIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-nepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

DONEeKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.



DJNIeKTpUUeCKU TOK B ra3zax. CamMOCTOATENbHBIH M HECAaMOCTOSTEIbHBIN
pazpsan. Monuus. [Liazma.

TexHuyecknue yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP,
BOJIbTMETP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MNPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYyMHBIN O/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIIN 110/, TaJIbBaHUKA.

Jlemoncmpayuu

N3mepeHne CHitbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JUJIMHBI,
IUTOLIA/I MTONIEPEYHOIO CEYEHUS U MaTepHaIa.

CmemaHHOE COeIMHEHNE TPOBOAHUKOB.

IIpsmoe w3MepeHHe JIEKTPOIABWXKYIIEH Ccwuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

HckpoBoit paspsa M IPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMemaHHOr0 COEUHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILEW CUIIbI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue snexrpomnusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHs B 10 Kiiacce oCcymIecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTE€MaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAy4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, rumnores3a, (uU3MUecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJAECIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHWe CUCTEMbl YpaBHECHHH, JIMHEWHas (YHKIHA,
napabona, runepOosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUM HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonoeus: mMexaHudeckoe JBUKEHHUE B >KUBOM npupone, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPENayH, TEIIOBOE PaBHOBECHE),
ANEKTPUYECKUE SABIICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJEKTPOJUTHYECKAS THUCCOIUAIUS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apOMeETp, TEPMOMETP.

Texnonozus: mpeodOpa3oBaHUE ABIKEHUH C HCMIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpeHUs] B TEXHUKE, MOIIIUITHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHCHMUS
UMITyJbCa B TEXHHKE (pakera, BOAOMET W JpyrHe), ABUTATENh BHYTPEHHETO
cropanwusi, mapoBasi TypOWHA, OBITOBOH XOJOJUIBLHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HAHOMATEPHAIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYWHBIN IIPUHTED, DJIEKTPOHATPEBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBaHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomacHumMHas UHOYKYUA

IlocTosiHHBIE  MarHuThl.  B3amMoOJIEWCTBHE  MOCTOSHHBIX  MAarHMTOB.
MarnutHoe mnone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMOD cyneprno3unun
MarHuTHBIX noJsied. JIMHMM MarHuTHOM WMHAYKUWW. KapThHa JWHUNA MarHUTHOMN
WH]IYKIIMU T0JI1 MOCTOSTHHBIX MarHUTOB.

MarauTHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKUUAH
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO NMPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBue npoBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MoyJib ¥ HarpaBlieHHe. J[BUKeHUe 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Iojie. PaGoTa cuisl JlopeHna.

SlBneHne BIIEKTpOMAarHUTHOW HWHAYKIMUA. [lOTOK BEKTOpa MarHUTHOW
WHAYKUAHW. OJIEKTPOABIKYINAS CHJIA WHIYKIUMHA. 3aKOH 3JICKTPOMArHUTHOMU
nHayknuu Papanes.

BuxpeBoe »siekTpuyeckoe TmoJie. IDJIEKTPOABMKYIIAs CHJIA WHIYKIHH B
MPOBOJHUKE, TBHKYIIEMCS TOCTYNATEIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHE CaMOMHIYKUHMH. OJEKTPOABMKYIIAs  CHIIA
CaMOWHIYKIIUH.

DHEePrusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTpPOMCTBA M IPAKTUYECKOE TMPHUMEHECHUE: TIOCTOSIHHbBIC
MarHuThbl, JJECKTPOMArHUTHI, BJICKTPOJBHUIrATENIb, YCKOPUTEIHA 3JIEMEHTApPHBIX
YaCTHUIl, THIYKIIMOHHASI TIEYb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIuHYY UHIYKIIUY MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NpOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3eKTPOMArHUTHOW UHAYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIXKYILEH CHIIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

UccnenoBanne AeHCTBUA NOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nea 5. Kosied0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1€OAHUA

KonebarenpHas  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KoOJeOaHUS.
["apmonnyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojeOaHUM.
[IpyXuHHBIN MasgTHUK. MaTreMaTH4eCKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
koJiebanuii. [IpeBpaiienre HEPrun Mpu rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUs B
UJCATHPHOM KOJICOATeIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHYEeCKUMU U
ANEKTPOMAarHUTHBIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPI'uM B UJaTbHOM KoJie0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aTyXaromux KojaeOaHuaX. BrIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMs.

ITepemennbiii  TOK. CHUHYCOMIANBHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JACHUCTBYIOIIEE 3HAYCHUE CHUJIBI TOKAa U
HANPSHKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U NOTPEOIICHUE DIECKTPUIECKOM
SHEPIUHU. DKOJIOTMYECKUE PUCKHU IPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kynbrypa
WCMOJIb30BAHUSA 3JIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HMU.

TexHu4yeckne yCTpOMCTBAa M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKUN
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, TUHUU IIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOaTeNbHOW CHCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTU4eCKU MasiTHUK).



Habmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HabOmronenue pezonanca.

CB0OOOHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HANPSKEHUSI OT BPEMEHU) ISt
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu TOCIEOOBATENIBHOM COEAMHEHUM PE3UCTOpPA, KATYIIKHU
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPONEePEIayu.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

UccnenoBanre 3aBUCUMOCTH TIEPUOIA MaJbIX KOJIEOAHUHN rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

UccnenoBanre MNEpeMEHHOr0 TOKa B IEMA W3  TOCIEI0BATEIIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUNHbLE 80IHbL

Mexanuueckue BOJIHBL, yCIOBUsS pacnpocTpaHenus. [lepuon. CxkopocTb
pacrpocTpaHeHus M JUIMHA BOJHBL. [lomepeyHble W MPOJOJIbHBIE BOJIHBIL.
WNurepdepenius u aiudpaxiys MEeXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3IYyUYECHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHoii BoiHe. CBoiicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, MOIsSpU3anus, TuPpaKius,
unrepdepenius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHUE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBS3U U TENEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAKOLIEH CPELBI.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIPOCTPAHEHUE MOMEPEUHBIX U MPOIOIBHBIX BOJIH.

Konebmromeecs Temo Kak ICTOYHUK 3BYKA.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue natepdepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenne cBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOM KoJieOaHUM.



UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
npesioMIICHHE, MosIpu3aus, AU paKiys, nHTephepeHITHs.

Tema 3. Onmuxka

I'eomerpuueckass onruka. lIpsMoinHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIyd cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
IJIOCKOM 3€pKarlie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L{Ber.

ColOupatomrie U pacceuBaromue JuH3bL. ToHkas mauH3a. DOKyCcHOE
pacCTOSsIHME W ONTHYECKas cuja TOHKOM auH3bL. [locTpoeHune u300pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Dopmyna TOHKOW JUH3BI. YBETUYECHUE,
JlaBa€MO€E JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBuss HaOMIONEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEeHIIHMOHHOM
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakuuonHas pemérka. YcCIoBUE HAOIIOIEHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAJE€HUM MOHOXPOMATHYECKOIO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEHOE pACHPOCTPAHEHUE, OTPAXKEHHE M NPEIOMIIEHHUE CBETA.
OnTudeckue mpruodopHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

UccnenoBanrie CBONCTB U300paKEHUI B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIECKOomna.

Habmronerne natepdepeHInu CBeTa.

Habmronenune nudpakiuu ceera.

Habmronenue aucnepcuu cBera.

[TomyyeHune cnekTpa ¢ MOMOIIBIO MPU3MBL.

[TonydeHnne criekTpa ¢ MOMOIIBLI0 THPPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul



N3mepenue nokaszaresns NpeIoMICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKCHHI B JTMH3AX.
Habmronenue aucnepcuu cBera.

Pa3znen 6. OcCHOBBI cleNMAJILHON TEOPUU OTHOCUTEJIbHOCTH

I'panunpl  TPUMEHMMOCTH — Kiaccudyeckod — mexaHuku.  [loctynatsl
CIICIIMAJIbHOM TEOPUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETa B BaKyyMe, MMPUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpallECHUE
JUTVHBI.

DHEPrusi U UMIYJIbC PEISATUBUCTCKOM YaCTHUIIBI.

CBs13b Macchl ¢ SHEPrUed U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIBI. JHEPrus
MTOKOSI.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u s3HEeprun GOTOHA C €ro YaCTOTOW. DHEeprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dboroaddekra. YpapHenue DiHmTeHa 11 pororddekra. «KpacHas rpaHuiiay
dhoroaddexra.

JaBnenue ceeta. Onwithl I1. H. JIeGenena.

XUMHUUYECKOE IEUCTBUE CBETA.

Texnuueckre ycTpoiicTBa W MPaKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTumk, coTHEUHasi ObaTapesi, CBETOUO.

Jlemoncmpayuu

®doTod(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIHETO GoTodddexTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuio o -4acTull.
[Lmanerapnas moxpens aroma. Iloctynatel bopa. M3nydenue u moryomieHue
(GbOTOHOB TpU TEepexoie aroMa C OJHOTO YpPOBHSI SHEPruu Ha Jpyroi. Bumisl
crekTpoB. CIEKTp ypOBHEW SHEPrUU aToOMa BOJIOPO/IaA.

BousiHoBele cBoiicTBa yactull. Bonusl ne bpoiins. KopnyckylisipHO-BOJTHOBOM
Iy aliu3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHnueckue YCTpPOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HaOmronenue tmHeyaToro crekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpoeHus siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuio  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TaMMma-U3ITy4YEHUS.
BnusiHne paagnoakTUBHOCTH HA KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tomnsl.

Anbda-pacnaa. DJEKTpOHHBIA M TO3UTPOHHBIM Oera-pacnan. [‘amma-
M3JIly4yeHre. 3aKOH paJuOaKTUBHOTO pacIaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. [ledekT maccsl sapa.

SAnepusbie peakuuu. JleneHue u CUHTE3 IEP.

Anepusiii peaktop. Tepmosnepubiii cunTe3. [IpobOiieMbl W MEPCHEKTUBHI
AJIEPHON DHEPTETUKHA. DKOJOTHUECKUE ACTIEKThI IACPHOU SJHEPTETUKH.

DneMeHTapHbIe YacTullbl. OTKPBITHE MTO3UTPOHA.

MeTtonbl HAOIIOICHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIe B3auMOJIeicTBUS. EAMHCTBO (pr3nueckoil KapTUHBI MUpa.

TexHudyeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, sipepHbIil peakTop, aToMHast 6om0a.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

HccnenoBanne TpEeKOB 4acTHIL (10 TOTOBBIM GoTOrpadusim).

Paspgen 8. JiieMeHTHI aCTPOHOMUM U acTPOGU3MKH

Otanbl pa3BUTHs acTpoHoMuU. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComnHeynas cucreMa.

Connne. ComHeuHast akTUBHOCTb. McTtounuk sHeprum CoyiHIITA W 3BE3L.
3BE3/bI, MX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajibHBbIA Kiace —
CBETUMOCTB». 3BE31IbI TJIAaBHOHM IIOCJIEAOBATEIILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3]l TJIaBHOW MOCIIEIOBATEIbHOCTH. BHyTpeHHEe CTpOCHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUHU U 3Boionuu CoiHua u
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama [Manaktuka. Ilonoxxkenue u nBuxenue CoJiHIa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHBIE IBIPHI B sApax
rajgaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIsI OTIpE/IETICHUS MOJI0KEHUsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3usi CEBEPHOrO MOIYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon Jlynsl, mutanet, Miteanoro Ilytu.

O0o0maromnee NOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATHYECKOU cepax MesTeTbHOCTH YelIOBeKa, POJib U MEeCTO (PU3UKH
M aCTPOHOMHUHU B COBPEMEHHOM HayYHOUH KapTHHE MHpPA, POJIb PU3UYECKON TEOPHUH
B (opMHUpOBaHMM TMPEICTABICHUN O (PU3NUECKON KapTUHE MHpa, MECTO
(u3nYeCKOl KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kitacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CH C KypcamMH MaTE€MAaTHKH,
Ounonoruu, XuMuu, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoresa, (u3uyeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pemwieHHWE CHCTEMBI YPABHEHUH, TPUTOHOMETPUYECKUE
(GyHKUIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIMHU HA OCHU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMH, NPU3HAKK MOA00USI TPEYTOJIbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUTyp v 00bEMa Tell.

buonocus: »nekTpuyeckue SBICHHUS B JKMBOW MPHUPOAE, KoJeOaTellbHbIe
JIBUKEHUSA B )KUBOMW MPUPOJE, ONITUYECKUE SBJIECHUSA B )KUBOW IPUPOJIE, NECHCTBUE
paanauy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPaIbHBIN
aHau3.



l'eoepaghus: marHWTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICCHUI.

Texnonocus: NWHUAU DJEKTPOIEpENad, TEHEPATOpP MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS I€4Yb, pajaap, PaJUONPUEMHHK, TEJIEBU30P,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlllapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O ObPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusnka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus (0a30BbI YPOBEHB) JOIKHO OOECIICUNTH JOCTMIKEHUE CIICTYIOITUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yJbTAThl OCBOCHUSI yueOHOro rnpeamMera «Du3nkay JT0IKHBI
OTpaxaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YOEXKJIECHHM, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
ONBITA U OMbBITA JIEITEIBHOCTH B MPOLIECCE PEATM3alUU OCHOBHBIX HAIPABIICHUU
BOCIIUTATEJIbHOM JIEATEIIbHOCTH, B TOM YKCIIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYaIOIIETroCcsl KaK akKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

NPUHATHE  TPAJAMIIMOHHBIX  OOIEYEIIOBEUECKHX T'YMAaHUCTUYECKUX H
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpPTaHU3aINY;

YMEHHE B3aHMOJICHICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C
X QyHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHMCKOU IpaXAaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESTEIILHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO OYyAyIIEro;

4) 3cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero (u3n4IecKoi Hayke;



5) TPyA0BOIr0 BOCIIMTAHUSA:

MHTEPEC K paziuyHbiM cepaM MpoPecCHOHATLHON AESITENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON U TEXHUKON, YMEHHE COBEpIIaTh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3HUKY HA TIPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMSA:

c()OPMHPOBAHHOCTh 3KOJOTMYECKON KYyJNbTYPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJOTUIECKUX TPOoOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE ICVCTBUN B OKPYKAIOIIEN CPEAE HA OCHOBE
3HAHHU LEeJIed YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH JKOJOTHYECKOW HANpPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM [JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3ydeHus:  (U3MKH  OCYHIECTBISATH  MPOEKTHYIO U HCCJIEA0BATENbCKYIO
NEATEIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:
CaMOCTOSITeTLHO  (OpPMYIHpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENIATh 1EIU JCSATEIBbHOCTH, 3aJaBaTh IIApAMETPbl M KPUTEPUU HX
JIOCTHKCHMS,
BBIABJISITH 3aKOHOMEPHOCTM W IPOTHUBOPEUMS B  PACCMATPUBAEMBIX
(bUBUYECKUX SBJICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS MPOOJIEMBl ¢ YUETOM aHAIM3a MMEIOITUXCS
MaTEPHUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBHI B JICATEIBLHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN JEATEIBLHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiegoBarebCcKHue e CTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIKOUEBBIMU IOHATHUSMH W METOAAMHU
(bu3HYeCcKoil HayKH;



BJIJIETh HABBIKAMU Yy4E€OHO-HCCIEN0BATEIBCKON U MTPOEKTHOM JEATEIbHOCTH
B 00y1acTH (DPU3UKU, CTTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TMOUCKY
METO/IOB peuieHusi 3a/iay (PU3UYECKOTO COJAEpkKaHUs, NTPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T03HAHMS;

BJIQJIETh BHUJAMU JIEATEIBHOCTH [0 TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpPIpETalMi, NpPeoOpa3OoBaHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M AKTYaJIM3MpPOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs,, HaXOAUTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHANM3UPOBAaTh TIOJYYEHHbIE B XOJE pEIICHUS 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBbIE 3aJaul B 0Opa30BaTEIbHOM
NS TENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (U3MKE B TPAKTUYECKYIO O001acTh
KU3HENIEATEIbHOCTH,

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJIEH, MIPEJJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aIbTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIQJI€Th HABBIKAMU MOJy4YeHUs WH(POpManuu (U3HUYECKOTO COAEpKaHUS U3
HMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IOHCK, aHAJM3,
CHUCTEMAaTH3alUI0 U HHTEPIpeTalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (hopm
IpEJICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMALINK;

UCIIOJIb30BaTh  CPEACTBa  MH(OPMAIIMOHHBIX W  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3ALIMOHHBIX
3ajay Cc coOmofeHrueM TpeOOBaHUM HPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, MPaBOBBIX W  ATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJIEpX aHUs B pa3iUuHbIX ¢opMaTax cC
y4€TOM Ha3HA4YeHHs MH(OpPMAIUU U 1IeJIEBOM ayIUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy IpeACTaBICHUS U BU3yaIU3alUU.

KomMMyHnKaTHBHBIE YHHBepcaibHble YyueOHbIE 1elCTBUSA:
OCYIIECTBIISATH OOIIEHHE HA YPOKaxX (PU3HKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacrmo3HaBaTh MPEANOCHUTKM  KOH(DIWUKTHBIX CUTyallMd ©  CMATYATh
KOH(JIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUSA C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

IIOHMMATh U HCHOJIb30BAaTh MPEUMYILIECTBA KOMAaHIHOW M WHIWBUAYAJIbHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)KJIOT0 Yi€HAa KOJUIEKTHUBA;

IIPUHAMATh  L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOpPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIAThH IUIAH JACHUCTBUU,
pacrupeeniaiTh pojid C Y4ETOM MHEHMHM Y4YaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
o0l pe3ysbTatr Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEU C IO3WLHAHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEICHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISATh TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIE JeliCTBHUSA
Camoopranusanus:

CaMOCTOATEJIBHO OCYLIECTBJIATh MMO3HABATENIbHYIO JEATEIBHOCTh B O0JAaCTH
(GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTH W (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOATENIBHO COCTABJISITh IUIAH PEIICHUS PACUYETHBIX M KayeCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MIPAKTHUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTEHUM;

JaBaTh OILICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOUYTEHU;

JeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYAMIMH B 001acTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBHI B JIEATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJAJETh  HABBIKAMM  IIO3HABATEJIbHOM  pEQUIEKCMHM KAk  OCO3HaHHUS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENIBHBIX IMPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peiIeKCUM IJI OLEHKH CUTYallMH, BHIOOpAa BEPHOIO
peLIeHHS;



YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO UX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTHl JAPYTUX TPH aHalIu3e pe3yJbTaToB
JeSITEeNbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYTMX TPH aHajdu3e pe3yJbTaToB
JeSITEeNbHOCTH;

npu3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPamMMbl
no ¢u3MKe I8 YPOBHS CpeaHero oOImiero oOpa3oBaHUs y OOyYaromuxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEIJICKT, IpeInoararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABIEHUS Pa3BUTHA COOCTBEHHOW IMOIIMOHAILHOUN cdephl,
ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOIIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALlUM, BKJIIOYAIOLIECH CTPEMIICHUE K JOCTHIKECHUIO LIENU U
yCrexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSIHHE
ApYTUX, YYUTBIBATb €ro TpPH OCYIIECTBICHHUH OOIICHHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIMX CIOCOOHOCTH BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

IMPEJMETHBIE PE3YJBbTATBI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YUAIONITUXCSI YMECHHIA:

JIEMOHCTPUPOBATh Ha IpUMEpax poJib U MecTo (U3MKU B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKON EATEIIBHOCTH JIFOACH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
MaTrepuajabHasl TOYKa, HHEepIMaabHas cucTemMa oTcuéra, abCcooTHO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOAEIN CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEI, TOUECUHBIN
ANEKTPUUYECKUN 3apsji PU pelieHrnn PU3nuecKux 3ajay;

pacrio3HaBaTh (pU3UYECKUEC SIBICHUS (IIPOIECCH) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISAPHO-KMHETUYECKOW TEOPUM CTPOCHHUS BEUIECTBA U



JNEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TaJeHUE TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIUS,
B3auMoJielicTBUe Tel, nuddy3us, OpOyHOBCKOE TBHKEHHUE, CTPOCHUE JKUIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00BbEMA TEJl IPU HATPEBAHUU (OXJIAXKIACHUH ), TETJIOBOE
paBHOBECHUE, UCIIAPEHHE, KOHICHCALWs, IUIABICHUE, KPUCTAILIM3ALMs, KUIICHHUE,
BJIQYKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS T'a3a MPHU €r0 HarpEBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IApaMEeTpaMU COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3anus Tell, B3aUMOJECHCTBHE 3apsI0B;

ONKCHIBATh MEXAaHWYECKOE JBUKEHHE, HCIOJIb3ys (PU3MUecKHe BETUUYHUHBI:
KOOpAWHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
HMMITYJIbC T€JIa, KUHETUYECKAsT DHEPIus, NOTECHUUAIbHAS JHEPTUs, MEXaHUYECKas
paboTa, MexXaHM4YecKas MOIIHOCTb; MPHU ONUCAHUU MPABHIBHO TPAKTOBATh
(Gu3NYEeCKUl CMBICT HCIHOJB3YEMBIX BEJIWYMH, UX OOO3HAYEHHs W E€AMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMCBHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS,
UCHONB3Ysl (M3MYECKHWE BETUYMHBI: JaBIICHUWE Ta3a, TeMIepaTrypa, CpeaHss
KHMHETUYECKAs] SHEPTUsl XaOTHUYECKOTO ABUYKEHHSI MOJIEKYJI, CPEIHEKBAIPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHS TEIUIOBOTO JIBUrareis; MNpH ONHCAaHUHU
NPaBWIBHO TPAaKTOBAaTh (U3WYECKUH CMBICI HCHONb3YyeMbIX BEIMYUH, HX
0o003HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOLIUE JIAHHYIO
(U3HYECKYIO BEIUYUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUUYECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (U3NYECKUE BEIUUMHBI: JICKTPUUECKUN 3apsil,
ANEKTPUUYECKOE MOJIE, HAMPSHKEHHOCTD IOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
Ipy ONHMCAHWM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€IMHHULBI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIIUE
JaHHYIO (PU3HUYECKYIO BEIUUHUHY C JPYTMMH BETUUMHAMU;

aHANIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBICHUS, UCIOJIB3Ys (PU3NYECKUE
3aKOHBI Y IIPUHLIMUIIBL: 3aKOH BceMUpHOro tarorenus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXAaHMYECKOM DHEPrMHU, 3aKOH COXPAHEHUS MMITYJIbCa,
INPUHIUI CYNEPIO3ULIUA CHJI, IPUHIMI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BEILIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHUS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MEepPBbIM 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
JNEKTPUYECKOro 3apsiaa, 3akoH KyislioHa, mpu 3TOM pasnuyaTh CIOBECHYIHO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE TIPUHIIMIBI JEHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuvarh YCJIOBHsS HUX O€30MMaCHOTO UCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3MYECKHX SBICHUU U
MPOLECCOB C HCMOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX W3MEpPEHUll, MpU 3TOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O00OpYJIOBaHUs, MPOBOJUTH OMNBIT U
(hopmyHpoBaTh BEIBOIBI,

OCYIIECTBIISTh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, MTPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHBIC
METObI OLIEHKH ITOTrPEIIHOCTEN U3MEPEHNN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (U3NYECKUMH  BEIUYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcUpoBaTh pe3yiabTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYMH B
BUJIE TAOJIUII U TPpapUKOB, A€NaTh BEIBOABI MO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOJroAaTh mpaBmiia 0€30MacHOr0 TpyAa MPU NMPOBEACHUU HCCIEAOBaHUN B
pamMKax y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM M MPOEKTHOU
JESTENBHOCTA C UCIOIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTrO
o00opynOBaHUS;

pemarb pacy€éTHbIE 3aJadyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUAIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aja4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHUE BETWYUHBI U (HOPMYJIBI,
HEOOXOUMBbIC ISl €€ pellleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTD
MOJy4YE€HHOTO 3HaUCHUS (PU3NUECKOM BETNINHBI;

penaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPANUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXACHUN C OMOpod Ha W3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzuYecKue SBICHUS;

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJa4y  COBPEMEHHBIC
MH()OPMAITMOHHBIC TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpeJICTaBlieHUs] y4eOHON U HAy4YHO-TOMYJISIpHON MH(OpMAIUK, OJTyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKH aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAIIUIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBICHEHHWE MPOLECCOB OKPYKAIOLIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCETHEBHOW >KU3HU
Ui obecnieueHrsi 0e30MacHOCTH MpU O0paleHUuH ¢ IpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAaHEHUS 3/I0POBbS U COOJIOJCHHUS HOPM HKOJIOTHUYECKOTO
MOBEJICHHS B OKPYXAIOIEH cpelie;



paboTaTh B TpyIIEe C BBHIMOJHEHUEM PA3JIUYHBIX COIUAIBHBIX pOJEH,
IUTAHUPOBATh pPabOTy TPYyMIMbl, PAIMOHAIBHO pACHpPENeNsTh OOSI3aHHOCTH W
IJIAHUPOBAThH JICATEILHOCTh B HECTAHJAAPTHBIX CUTYAIMSIX, aJ€KBAaTHO OIEHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTpUBAEMOU MPOOJIEMBI.

K konmy oOyuenuss B 11 kjacce mpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCcTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW AEATEIbHOCTH JIIOAECH, LEJIOCTHOCTh U €IMHCTBO
(bu3HYecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHHS W3YYCHHBIX (UBUYECKUX MOJCICH:
TOYEUHBIN AJIEKTPUUECKUHN 3aps/l, Iyd CBETa, TOUCUHBIN UCTOUHUK CBETA, siepHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa TpPH PEIIeHUH (HU3NIECKUX
3azay;

pacrio3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU U KBAHTOBOW (DU3UKU: JIEKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aUMOJICUCTBUE
MarHuTOB, OJEKTPOMArHUTHAsE WHAYKIUS, JCHCTBME MAarHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUWCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIIEHUE,
uHTepdepeHus, audpaknus W TONApU3alus CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuit 3pdext (porodrddekT), cBeTOBOE aBIeHUE, BOZHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHas

PaaArOaAKTUBHOCTD,
OIIMCBIBATh H3YYCHHBIC CBOMCTBA BCIICCTBA (BJ'IGI(TpI/I‘-IeCKI/Ie, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYIHbIX CpGII) u

ANIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), MCHONB3YySd (U3UUECKUE BEIUYUHBI:
ANEKTPUYECKUHN 3apsij, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUYECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYILAs CHia, paboTa TOKa,
WHIYKLIHWST MarHATHOrO Tmoysi, cuia Awmmepa, cwia JlopeHua, WHAYKTUBHOCTH
KAaTYIIKH, DHEPrusl AJIEKTPUYECKOTO M MArHUTHOIO IMOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B IpoIecce
FApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuid, (OKYyCHOE pacCTOsHUE U
ONTHYECKas] CHUJla JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKHI
CMBIC]I HCIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAUE€HHs W €AMHMIIbI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOUIME JAaHHYIO (U3MYECKYI0 BEIUYMHY C JPYyTUMH
BEJIMYMHAMU;

ONHUCHIBATh HW3YyYCHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIOJIb3Ys
(¢u3nyuecKkrue BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPHO]T MOTypaciaga, SHEPTUSI CBI3U
aTOMHBIX SIZIEp, MPU ONMUCAHUU TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
HCIIOJB3YEMbIX BEIWYMH, MX O0O3HAYEHWS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONINE JaHHYIO (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL;

aHANIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBICHUS, UCIOJIB3Ys (PU3NYECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIIEI0BATEILHOTO U MapalIeIbHOTO
COEMHEHUS MPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHJYKIWH, 3aKOH MPSMOJUHEMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODiHIITEHa ans pororddekra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPaHEHUS HMMITYJIbCa, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOIO 4ucia, moctyiaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pa3indaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHMIIbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENEATh HAMPABICHHE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJISI TPOBOTHHUKA
C TOKOM, cuiibl Amnepa u cuibl Jlopenia;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI 0 HCCIECIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Yy4yeOHOro IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyJI0BaHUs, MPOBOJAUTH OMNBIT U
(dhopmyIHpoBaThH BEIBOIBI,

OCYIIECTBIIAThH MPSAMbBIE M KOCBEHHBIC U3MEPEHUS (DU3NYECKUX BEIIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAIBHBIN COCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHBIC
METObI OLIEHKH ITOTrPEIIHOCTEN U3MEPEHN;

UCCNIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MUYECKUX BEIMYUH B BHJIE TAOIHUI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOJroaTh mpaBuiia 0€30MacHOr0 TpyAa MPU NMPOBEACHUU HCCIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENIbCKON W TPOSKTHOU
JESTENBHOCTA C UCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o00opynOBaHUS;

pemarb pacy€THbIE 3a7adyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJja4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHUE BEIWYUHBI U (HOPMYIIBI,



HEOOXOouMbIe JUIsl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUeHUs! (PU3NYECKON BEIMUNHBI;

pemaTh KaYECTBEHHBIE 33/1a4d: BBICTPAUBATh JJOTUYECKU HEIPOTUBOPEUUBYIO
LIETIOYKY PACCYKJICHHM C OMOpOM Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHe SBICHNUS,

UCMOJb30BaTh  NpPU  PELIEHMH  Y4yeOHbIX  3aJad  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH
Y IPEACTaBIICHNU YYEOHOW M HAay4YHO-NOMYJSPHOU MH(POpMaLUU, NOIYyYECHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMylo HHPOPMAIHUIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE30MACHOrO HUCIOIb30BAHUS B NMOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
i obecriedeHnss 0€30MacHOCTH IpU 00pallleHur ¢ IpubopaMu U TEXHUYECKUMHU
yCTPOMCTBAaMH, JUIsl COXPAHEHUS 3/I0POBBS U COOJIOJEHUSI HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B TIpYyIIE€ C BBINOJHEHUEM pA3IUYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh paboOTy TpPyNIbl, pPaLHMOHAIBHO PpaCHpelessITh OO0sI3aHHOCTU U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalHUsAX, aJ€KBaTHO OLICHHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/1e/ioB H TeM uugpoBbIe
Ne i/m P Konrpoabubie | TlpakTuyecku (upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI e padoThblI
pecypcbl
Paznea 1. DU3UKA U METO/bl HAYUYHOI'O IO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [JOK
' g Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
bubnuoreka [JOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmnorexa [HOK
2.2 Jlunanmka / https://m.edsoo.ru/7f41bf72
bubnnoreka [HOK
2.3 3aKOHBI COXpaHEHUS] B MEXaHUKE 6 1 1 hits://m.edsoo. r/7f41 bET2
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBEI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bub6nunorexa [IOK

®da3oBBIE Mepexoabl

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




Hroro no pazneny

24

Paszpnen 4. JIEKTPOAUHAMMUKA

bubmnorexa [HOK
4.1 C)
AleKTpoCTatid 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2neKTpUYeCKnl TOK. TOKHM B 12 bubnnorexa [IOK
' pas3uyHbBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HauMeHoBaHuHe pa3/iesioB U TeM uudposbie
Ne i/m P KonrtpoJsbnbie | IIpakTnyeckue (g )
NPOrpamMMBbl Bcero o0pa3oBaTebHbIC
padoTbI padoThI
pecypchl
Paznea 1. JIEKTPOJJMHAMUKA
L1 MaruauTtHoe nose. DJIeKTpOMarHuTHas 1 1 3 bubnuoreka [IOK
' WHYKIHS https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4eCcKHe U JIEKTPOMArHuTHbIE 9 1 bubnuotexa [JOK
' KOJIe0aHuUs https://m.edsoo.ru/7f41¢97c
29 MexaHu4eCcKHe U JIEKTPOMArHuTHbIE 5 ) bu6mmotexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nuoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cieIIMaIbHON TEOPUH 4 1 bubnuotexa [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThl KBAHTOBOW ONTUKH 6 bubmorexa TIOK

https://m.edsoo.ru/7f41c¢97¢




but6mmoreka [JOK

4.2 Crpocrue atoma 4 https://m.edsoo.ru/7f41c97¢
bu6nuoreka [JOK
4.3 A 5
TOMHOE JAPO https://m.edsoo.ru/7f41¢c97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

but6mmoreka [JOK

5.1 DNeMEeHTHI aCTPOHOMUU U acTpOPHU3UKU 7 hits://m.edsoo ra/7#41c97¢
Hroro no pazneny 7
Pasznen 6. OBOBIIAIOHIEE IIOBTOPEHUE

6.1 O6o61maroiiee TOBTOpPEHUE 4 ngi;;fg;gﬁgfmcwc
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
JlaTa

Ne uudgposbie
Tema ypoxka Kontposabubie | IlpakTuyeckue | H3Yy4Y€HH

n/n Bcero o0pa3oBaTtejibHbIE

padoTsbI padoThI s
pecypchl
®u3uka — Hayka O IPUPOJE.
1 Hayunsie MeT(})] bl nofoHHﬂ 1 bubmmorexa LIOK
y a https://m.edsoo.ru/ff0c32¢2

OKPY>KaIoIIero MUpa
Ponb 1 mecTo dusuku B

) (hopMHUPOBAHUN COBPEMEHHOM ) bu6mmoteka [HOK
Hay4HOU KapTHUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATETLHOCTH JIFOIeH
Mexannueckoe JBHKEHUE.

3 OTHOCUTENIBHOCTh MEXaHUYECKOTO 1 bubmoreka [JOK
nekeHus. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMepHOE NIpsIMOSIMHEITHOE 1 bu6muoteka [HOK
JBHKCHHUEC https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSIMOIUHENHOE bubnuorexa [JOK

5 1
IBWKCHHUC https://m.edsoo.ru/ff0c372e

6 CBoOoaHOe najieHue. Y CKopeHue ) bubnuorexa [JOK
cBOOOIHOTO ITaAEeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUKEHUE.

7 I[I;aneﬂne MAaTEpHAIIBHON TOYKH I10 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpuHuun oTHOCHTENBHOCTH [ anuies. 1 bu6mmoreka [IOK




WNHepuuanbHble CUCTEMBI OTCUETA.
[Tepssiit 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [punnun

9 Cynepro3uuuu cui. Bropoii 3akoH bubmmorexa LIOK
yrep I ’ p . https://m.edsoo.ru/ff0c3be8
HproTona st MaTepraIbHOW TOYKH
Tperuii 3akon HeroToHa 114 bu6mmorexa [IOK

10
MAaTEpUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUPHOTO TsroTeHus. Cuna

11 TsKkecTH. 1lepBast kocMuueckas bubmmorexa [IOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Teaa https://m.edsoo.ru/ff0c3el8
Cuia tpenust. KordhdunmeHt tpenus.

13 Cuna cgn OTHBneI({bI/Iq:I npu BI/IE(CHI/II/I bubmmorexa [TOK

p pH A https://m.edsoo.1u/ff0c3f76
Teja B )KUIKOCTH WJIN ra3e
[TocTymarenbHOE U BpamaTeabHOe

14 JBIDKEHHE a0COJIIOTHO TBEPIOTO TEa. bubmuoreka [JOK
MowmenT cuisl. [lnedo cuibl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tea
NMnynbsc MaTepualbHON TOYKH,

15 CHUCTEMbI MaTEPUATbHBIX TOYEK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
HMITyJIbCa. PeakTUBHOE JIBIKEHUE
PaGota 1 MOIITHOCTH CHUIIBIL.

16 Kunerndeckast sHeprusi MaTepuaaibHON bubnunoreka [JOK
touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUU

17 [ToTreHumanbHas SHEPTHUs. bubanorexa [JOK




[ToTeHuuanbHas SHEPTUS YIPYTO
ne(OpMUPOBAHHON MPY>KUHBL.
[ToTenuuanpHas 3Heprus Tena BOJIU3U
MMOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

HOTCHHI/I&J’IBHBIG 1 HEMMOTCHIINAJILHBIC
cuiibl. CBsi3b paboThI
HCIMMOTCHIIUAJIBHBIX CUJI C UBSMCHCHHUEM
MEXaHUYECKOM YHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPTUU

but6mmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas padota Nel
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
W3MEHEHHEM MEXaHUYECKOM SHEeprun
TeJa Ha MPUMEpe PACTSHKCHHS
PE3UHOBOTO KIyTa»

20

KonTponbnas padora Nel no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUS B MEXAHUKE)

but6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON TeopuHr. bpoyHOBCKOE
neuxenue. Auddysus

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUXKEHUS U
B3aMMO/JIEHCTBHSI YACTHI] BEILIECTBA.
Monenu CTpOeHUs ra3oB, KUAKOCTEN
U TBEPABIX TEI

23

Macca monekyn. KonngectBo
BemlectBa. [locTostHHas ABoraapo

24

TennoBoe paBHoBecue. TemmnepaTtypa




u e€ m3mepenue. lllkana temmneparyp
Henascus

Wneansueiii raz 8 MKT. OcHOBHOE

bubmmoreka [{OK

25 ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AOcoioTHas TeMIiepaTypa Kak Mepa
2% CpeIHe KHHETUYECKON YHepTruu bubnmoreka [JOK
JBUKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
27 3akoH /lanpToHa. ['a30BbIC 3aKOHBI
JlabopaTopHas pabora Ne2
78 «HMccnenoBanue 3aBUCUMOCTH MEXIY
rnapamMeTpamMu COCTOSIHUS
Pa3pexKEHHOTO Ta3a
79 H3onporeccel B naeanbHOM rase u ux but6mmoreka [{OK
rpadguvecKkoe IpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BnyTtpennssa sueprus
TEPMOJIMHAMHYECKOU CUCTEMBI U
30 criocoObI €€ m3meHenus. KomndaecTro bubnuotexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPIUsi OJHOATOMHOI'O HJI€aJIbHOTO
rasa
31 Bunael Terionepenaun bubnnorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIUIOEMKOCTh BEIIECTBA.
32 KonnuecTBo TEmnoThH Npu bubmorexa [TOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AauadaTHBINA MPOIECce
13 [IepBblil 3aKOH TEPMOANMHAMUKH U €TO bubnmnoreka [JOK

IIPUMCECHCHHUEC K U30IIpoLcccamM

https://m.edsoo.ru/ff0c5efc




HeobpaTtumocTs nporieccoB B

but6mmoreka [JOK

34 .B i
TPHPO/IE. BTOPOH SAKOH https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKH

35 [Tpunun nevicteus u KII/ Terooit bu6nuorexka [JOK
MAaIlNHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KITQ

37 DKosornyeckue npooaeMbl
TEIJIO9HEPreTUKU

13 O6o6maromuit ypok « MonekysipHas bubnuotexa [JOK
(uzuka. OCHOBBI TEPMOTUHAMUKID https://m.edsoo.ru/ff0c6938
KonTponbnas padorta Ne2 o teme

39 «Monexkynsapras ¢puszrka. OCHOBBI bubmmorexa [TOK

yp ) https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKID)

40 [TapooOpa3zoBaHue 1 KOHJEHCALIHS. bubnmnorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAs U OTHOCHUTENbHAS

41 BJIAJKHOCTh BO3/1yxa. HachlleHHbIN bubmmorexa [IOK

Ay Ra. HACH https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u

4 amopdHbIe Tena. AHU30TPONHUs bub6nuoreka [IOK
CBOWCTB KpUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTtayibl. COBpeMEHHBIE MaTePHAIIBI
[1naBneHue u KpUCTAIIU3AIIHSL.

43 VnenbHas TemioTa IIaBIeHUs bubamorexa TIOK

A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
but6mmoreka [JOK

44
YpasHenue Terlosoro banarca https://m.edsoo.ru/ff0c6820

45 OnexTpu3anus Tea. JIEKTPUIECKUI bubmuorexa [IOK




3apsj. /[Ba BUIa SJCKTPHUCCKUX
3apsI0B

https://m.edsoo.ru/ff0c6bcc

[IpoBOIHMKY, TUDIIEKTPUKH U

bubmuoreka [JOK

46 HOTYIPOBOIHUKN. 3aKOH COXpPaHEHHUSI
yip A p https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsiaa
B3aumopeiictBue 3aps/10B. 3aKOH
47 Kymnona. Toue4HbIN dIIEKTPUIECKUIT buGnnorexa [IOK
y ) P https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsok€HHOCTB 2JIEKTPUYECKOTO
43 nons. [IpuHImn cynepno3uuuu bu6mmoteka [IOK
JJIIEKTPUYECKUX MoJeH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
PaGota cuit 3IeKTpoCTaTHYeCcKOro
49 nois. [lorennuan. PasHocTh bubnnorexa [IOK
) ) https://m.edsoo.ru/ff0c6£00
MHOTEHIIAATIOB
IIpoBOOHUKY U JUIIEKTPUKH B
50 3J'IpeKT OCTAaTUYECKOM nonIe Enbmiorexa TOK
p ' https:/m.edsoo.ru/ff0c7018
JusnexTpuueckasi IpOHULIAEMOCTh
but6mmoreka [JOK
51 OnexTpoéMKocTh. KoHIeHncaro
p A p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO
52 KOHIIEHcaTOpa. DHEPIUs 3apsyKEHHOIO Enbmiorexa TOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
JlaGopaTopHas padota Ne3
53 "N3mepenue aMeKTpOEMKOCTH
KOHJIeHcaTopa"
54 [IpuHIIMT NEHCTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOMHUPOBAJIBHOI'O




amnmapara, CTpyHHOTO IPUHTEPA.
DIIeKTpOoCTaTHYECKAs 3alluTa.
3azemiieHue NMEKTPOIIPUOOPOB

55

DIIEKTPUYECKHI TOK, YCIOBUS €0
cyniectBoBaHus. [[0CTOSHHBIN TOK.
Cuna toka. Hanpspxkenue.
Conpotusnenue. 3akon Oma it
ydacTKa 1enu

56

[TocnemoBarenbHOE, MApaICIBHOE,
CMEIIAaHHOE COeINHEHNE
TTPOBOIHHKOB.

but6mmoreka [{OK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOUTHOCTB NEKTPHUECKOTO
Toka. 3akoH J[xoyss-Jlenna

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

58

3akon OMa A7is TOJTHOM (3aMKHYTOM)
aneKTpudeckoi nenu. Koporkoe
3aMbIKaHHUE.

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DIEeKTPOHHAs! TPOBOJIUMOCTh TBEPABIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAJIIOB OT
temriepaTypbl. CBepXIIpOBOUMOCTh

60

DIEKTPUYECKUI TOK B BaKyyMe.
CBoiicTBa 2JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoiHUKH, UX COOCTBEHHAs U

IIpUMeCHas MPoBOAUMOCTh. CBONCTBA
p—n-nepexoaa. [loaynpoBoagHUKOBEIE
MIPUOOPHI

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DIEeKTpUYECKHUN TOK B pacTBOpax M
pacIuIaBax >JIEKTPOIUTOB.

but6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba




DNEKTPOIUTHYECKAS AUCCOIHAIIHS.
DIIeKTPOJIN3

DNEeKTPUYECKUN TOK B rasax.

63 CamMoCTOSITENbHBIN U | bubmuoreka [JOK
HECAMOCTOSITENBbHBINA pa3psl. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckrue npuOopsl U

64 YCTPOMCTBA U UX MPAKTUIECKOE ) bubnmoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubnmnoreka [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
Konrtponsnas padora Ne3 o reme

66 «Qnekrpocratuka. [TocrosHHbIN 1 bub6mmorexa [IOK
aeKTpUdecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cperax»

67 PesepBHbiii ypok. KonTponbHas 1 bu6muoteka [HOK
pabota no Teme "DieKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O6001maomui ypok | bubnuorexa [JOK
o reMam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O0 68
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11 KIIACC

KosanuyectBo 4yacos DJIEeKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bcero Konrpoapiibie | - [paktireckis f:%yqeﬂnﬂ :)Iﬁ:)bal;OBaTe.]Ibele
padoThI e padoThI pecypesI
ITocTosiHHBIE MATrHUTBI U UX

) B3auMoOJiecTBUE. MarHuTHOE TOJIE. | bubmuoreka [{OK
BexTop MarHuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIMH
MaruutHO€ noJie MPOBOJHUKA C

) TokoM. OnbIT Dpcrena. | bubnuoreka [IOK
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatophas pabota Nel «3ydyeHue 1 1 bubnuoreka LIOK
MAarHuTHOTO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TokOM. Cuita Amrepa.

4 JlaGopatopHas paborta Ne2 1 1 bubnuoreka [IOK
«HccnenoBanne nercTBUA https://m.edsoo.ru/ff0c9acO
IIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JleicTBMe MarHMTHOTO IOJISI Ha

5 JBIDKYIIYIOCS 3apSKEHHYIO YaCTHLLY. 1 bubnuoreka [JOK
Cuna Jlopenna. PaGora cuisr https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpoMarauTHas uHAyKuus. [loTok 1

BEKTOpa MarHUTHOM uHaykuu. 31C




WHIYKIIUW. 3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu Papanes

JlaGopaTtopHnast pabota No3
«HUccrnenoBanue sBIeHUS
BHGKTPOMaFHHTHOﬁ HUHAYKOUN»

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. 3J1C caMOMHIYKITHN.
DHeprusi MarHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIE

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

TexHuueckue ycTpomucTBa U ux
[IPUMEHEHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIIEKTPOMATHUTBI, 3JIEKTPOBUTATEND,
YCKOPHUTEIIH 2JIEMEHTAaPHBIX YaCTHILI,
WHIYKIMOHHAs I1€Yb

10

O6006maromuii ypok «MarautHoe
nose. DIEKTPOMarHUTHAS HHIY KIS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbhas padora Nel o teme
«MarHuTtHoe nozJe.
DNeKTpOMarHuTHAsE UHAYKLIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKUE
kosieOanus. ['apMoHUYeCKHe
KosieOaHus1. YpaBHEHHE
TapMOHHYECKUX KOJICOAHUIA.
[IpeBparieHue sHEpPrun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnast pabota No4
«HccrnenoBanme 3aBUCUMOCTH
nepuo/ia MajbIX KoeOaHui Tpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcCChI TPY3a»




14

Koneb6arenbubiii kKoHTYp. CBOOOTHBIC
DJIEKTPOMArHUTHBIC KOJICOaHUs B
UJIeaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJIOTHSI MEXKIY MEXaHHUECKUMH U
AIIEKTPOMATHUTHBIMU KOJIEOAHUSIMU

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

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B UICATLHOM
KOJIe0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o 3aTyxaromux
KosieOaHusX. BeIHyKIeHHbIE
MexaHuueckue koaeOanus. PezoHaHc.
BbIHyKIeHHbBIE 3JIEKTPOMarHUTHbBIE
Kosie0aHus

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennblil Tok. CHHYCOUJANIbHBII
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUTUTYAHOE U
JICUCTBYIOILIEE 3HAYECHUE CUIIBI TOKA U
HaIpsKEHUs

Bbu6moreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUHU

19

YCTpoUCTBO U IPAKTHYECKOE
IIPUMEHEHUE IEKTPUUECKOr0 3BOHKA,
reHepaTopa IepeMEHHOr0 TOKa,
JIMHUU DJIEKTpoliepesad

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHUE PUCKU TIPU
MIPOU3BOJICTBE AJIEKTPOIHEPIUU.
KynpTypa ncnonbs3zoBanus
AJIEKTPOIHEPTUU B OBCEIHEBHOM




KHN3HU

Mexannueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. CkopocTh

bubmmoreka [{OK

21
pacrpoCTpaHEHUs U JJIMHA BOIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U MPOOIBLHBIE BOJHBI
” 3ByK. CKOpOCTh 3BYKa. | pOMKOCTh bubnmoreka [JOK
3ByKa. Boicora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DJIeKTpOMAarHUTHBIE BOJIHBI, UX
23 cBoMcTBa U ckopocTh. [Ikana bubmorexa HOK
p ) https://m.edsoo.ru/ff0ccfe0
AIEKTPOMATHUTHBIX BOJIH
[TpuHIUIIBI paTHOCBS3U U
24 TeneBuaeHus. Pazsurue cpeacts
cBs13U. Pagnosioxkamust
)5 Konrponbnas pabora Ne2 bubnuoreka [JOK
«Konebanus v BOJHBI https://m.edsoo.ru/ff0cc618
[IpsamoininHETHOE pacIpOCTpAHEHUE
26 CBETa B OJJHOPOJHOMU cpefe. bubnmoreka [JOK
ToueuHslil UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI
27 oTpakeHus ceeta. [loctpoenue bubmmorera [JOK
p o P https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [lonnoe
73 BHYTpeHHee oTpakeHue. [Ipenenbuplil bubnuoreka [IOK
YTOJI TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKEHUS
29 Jlaboparopnas pabota Ne5 bubnmoreka [JOK

«3Mepenune nokasaress

https://m.edsoo.ru/ff0cd67a




MMPCJIIOMJICHHA CTCKJIIa»

JIunzel. [loctpoenue nzobpaxeHuii B

bu6mmoreka [IOK

30 nuH3e. opMyia TOHKOW JTUH3BL.
pMY https://m.edsoo.ru/ff0cddle
VYBenuueHue JTUH3bI
JlaGopaTtopHas pabota Ne6
31 «HMccnenoBanue cBONWCTB
M300paKEHHUI B JIMH3AX)
Hucnepcus cBeta. Ci10KHBII COCTaB
17 6enoro ceera. L{per. JlabopaTopHas
pabota Ne7 «Habnronenue pucrepcun
CBETa»
13 Wutepdepenmus creta. dudpaxims bubnuoreka LIOK
ceta. Jludpaxkronnas pemerka https://m.edsoo.ru/ff0ced22
14 ITonepedyHOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue npudOpsl U YCTPOICTBA U
yCIJIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['paHu1bl TPUMEHUMOCTH
16 KJaccuueckon Mexanuku. [loctynarer bubnmoreka [JOK
CIIeIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameJIeHre BpEMEHHU U COKpallleHue bubmorexa HOK
P P https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprusi U UMIYJIbC PEISITUBUCTCKOM
38 yacTuIlbl. CBsI3b MacChl C SHEPTUEH U bubmorexa OK
' p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUs MOKOs
39 Kontponbhas padora Ne3 «Omnruka. bubmuoreka [IOK




OCHOBBI cIEIUATIBHONM TEOpUHU
OTHOCHUTEIBHOCTI

https://m.edsoo.ru/ff0cf610

®dotonsl. ®opmyna [1nanka. DHeprus

bubmmoreka [{OK

40
1 UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIE0BaHNE Eu6 110K
HOIHMOTEKA
41 oto3ddekra. O A.T.
pororpexr TIPITRL https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portorddekra. YpaBHeHHE
42 3I>'IHI_HTGI(71I)H8. nq:{(b(bOToa(b(geKTa bubmmorexa LIOK
a ) https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» porodrpdexra
Jasnenue ceeta. OnbiTh [1. H.
43 JleGeneBa. XuMuueckoe ACHCTBUE bubmorera [JOK
Aicka. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue yCcTpoucTsa u
44 MPAKTUYECKOE MPUMEHEHHUE:
¢dboTorIeMeHT, POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIHO/]
45 Pemenwne 3agau mo Teme «DJI€MEHTBI bu6mmoreka [{OK
KBAaHTOBOM ONTHUKI https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. ONBITEI
46 Pezepdopaa o paccesHuro a-4actu bubmorexa HOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnas MoaeIb aTOMa
bu6mmoreka [IOK
47 IToctynatel bopa
TYTATRL BOp https://m.edsoo.ru/ff0dOafa
W3nyuenue u normnouieHue GoToHOB
48 MIpH TIepexoie aToMa C OJHOTO YPOBHS bubmmorera [JOK
p pexol . A yp https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha JIpyrou. Buasl ciekTpos
49 BosiHOBBIE cBOMCTBA YyacTHIl. BOaHBI bubnuorexa [JOK




ne bpoitns. KopnyckymnsipHo-
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHYKJCHHOE H3Ty4eHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE pATMOAKTUBHOCTH. OMBITHI
Pesepdopaa no onpeneneHnto cocraBa
PaZOaKTUBHOTO U3ITyYCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiictBa anbda-, 6era-, raMma-
n3iy4yeHus. Bnusaue
PaIMOAKTUBHOCTHU Ha YKUBBIC
OpraHU3MBbI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
ONEKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-n3inyyenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HYKJIOHOB B sJIpE.
Snepuble peakuuu. SnepHelit
peakrtop. [Ipo6iieMbl, IEPCTIEKTUBHI,
HKOJIOTUYECKUE aCTEKTHI SIEPHOI
SHEPreTUKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
no3uTpoHa. MeToabl HaOIOIeHUS U
PETUCTPALINY HIEMEHTAPHBIX YACTHIL.
Kpyraslii cton «@yHIaMeHTaIbHbIE
B3auMozaencTBusA. EAMHCTBO
(bu3nUecKoil KApTHHBI MUPa»

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

55

Bun 38é3nnoro neda. Co3sesnus,
SIpKUE 3BE3/bl, INIAHETBI, UX BUIUMOE
nemxkenne. ConHeyHas CUCTEMaA




56

Comune. CoHeyHast aKTUBHOCTb.
Uctounuk sueprun CosHIa U 3BE3]T

57

3BE3/bI, X OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IbI IIIaBHOU
nocJieIoBaTeIbHOCTH. BHYTpeHHee
ctpoenue 38&311. CoBpeMeHHbIE
MIPEACTABJICHUS O POUCXOKICHUHN 1
sBomtonnu ConHIIA U 3BE3]

58

Muneunsiii [1yTe — Hama ['anakTuka.
[Tonoxxenne u npuxenue ConHua B
lNanaktuxe. ['anaktuku. Y€pHbie
JIBIPBI B AIpax TajJaKTUK

59

Bcenennasi. Pa3zberanue raimakTuk.
Teopusa boisboro B3peIBa.
PennkroBoe nsnyuyeHue.
MeraranakTuka

60

Hepemennsie npobieMbl aCTpOHOMUHT

61

Konrponbnas padora Ned «neMeHTbI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o06maromuii ypok. Pois ¢pusuku n
aACTPOHOMHUU B IKOHOMUYECKOMH,
TEXHOJIOTHYECKOM, COITMAJIbHON 1
ATHUYECKOH cdepax NesaTeIbHOCTH
yeJI0BeKa

63

O6o6matromuii ypok. Pons u mecto
(bU3KUKHN 1 aCTPOHOMHH B
COBPEMEHHOM HAyYHOW KapTUHE MUpa

64

O606maromuii ypox. Poib




¢du3ndeckoit Teoprn B HOPMUPOBAHUA
MIPEACTABJICHHUH O (PU3UIECKOI
KapTUHE MHUpa

Oo6o06maromuii ypok. Mecto
¢bu3nyecKoil KapTUHBI MUpa B 001LIEM

65 psily COBPEMEHHBIX €CTECTBEHHO- !
HAyYHBIX TPEJCTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DNeKTpOMarHuTHas MHAYKIHS
PesepHblif ypok. OnTuka. OCHOBBI

67 CHEeHUaIbHON Teopun 1
OTHOCHUTEJIbHOCTH
Pe3epnelii ypok. KBantoBas ¢usuka.

68 9JIGI\I/I)€HTBI};F;TPOHOMI/II/I u ! 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d1784
acTpo(u3UKU
OBIIEE KOJIMYECTBO YACOB I1O 68
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[IpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOEHHSI OCHOBHOM
oOpazoBarenbHOM TTporpammsel 10 (kmacc)

Kon [IpoBepsieMble MpeIMETHBIE Pe3yIbTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTelbHON
IIpoBe MIPOTPaMMBbI CpeIHEro 001Iero 0opa3oBaHus
psiemMo
ro
pe3yn
pTara

10.1 JleMoHCTpHpOBaTh Ha MpuUMEpax poilb H MecTo ¢u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KAPTUHBI MHpA, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHUM, B IPAKTUYECKON IEATEIIbHOCTH JIHOIEU

10.2 Y4uThIBaTh TPaHULIbI IPUMEHEHUS U3YYEHHBIX (PU3NUECKUX MOJIeel: MaTepraibHas
TOYKa, MHEPLUAIbHAs CHCTEMa OTCcYeTa, a0COIOTHO TBEpAOE TEJO, UcalbHBIN ra3;
MOJIEJIA CTPOEHMS Ta30B, KMJIKOCTEW M TBEPIBIX TE€J, TOYCHHBIH JJIEKTPUUECKUN
3apsi - IPU pelieHnH (PU3NIECKUX 3a/1a4

10.3 PacrnioznaBaTh pu3uueckue sSBIeHUS (MPOLECCH) U OOBSICHITH UX Ha OCHOBE 3aKOHOB
MEXaHWKH,  MOJICKYSIPHO-KMHETHYECKOM  TEOpHM  CTPOCHHS  BEIIECTBA |
AIIEKTPOAMHAMHUKHU: PAaBHOMEPHOE M PaBHOYCKOPEHHOE NPSMOJIUHEHHOE IBIKEHHE,
CBOOO/IHOE TTaJICHUE Tell, IBIKEHHE 110 OKPY>KHOCTH, HHEPLIUS, B3aUMOACHCTBHE TEIT;
muddy3us, OpOYHOBCKOE IBM)KEHHE, CTPOEHHE >KMIKOCTEH W TBEpIBIX Tel,
U3MEHEeHHe oObeMa Tell NpPU HarpeBaHWU (OXJAXKIECHHWH), TEIIOBOE paBHOBECHE,
UCTIapeHHe, KOHJEHCAlMs, IUIABJICHUE, KPUCTAJUIM3AlUs, KHUIIEHUE, BIIAYKHOCTD
BO3/lyXa, MOBBIIIICHUE JTABJICHHS T'a3a TIPU €T0 HArPEBaHUH B 3aKPBITOM COCYE, CBSI3b
MEXIy [apaMeTpaMH COCTOSIHMS Tra3a B H30Mpoleccax; 3JIEKTpU3alus Ted,
B3aUMOJICHCTBHUE 3apsi/IOB

10.4 OmnuchiBaTh  MEXaHMYECKOE JBWIKEHWE, HCMOIb3ysd (U3MYECKHUE BEITHMYHHBIL:
KOOpJMHATa, IyTb, IEPEMELICHHE, CKOPOCTb, YCKOpEHHE, Macca Tena, Cuia,
UMIYJIbC Teja, KMHETWYecKash SHeprus, MOTEHIMalbHAs JHEPIus, MeXaHWdyeckas
pa60Ta, MCXAaHUYCCKasA MOIIHOCTL, IIPpU OINKMCAHUHU TPABUIIBHO TPAKTOBATbH
¢bu3nyecKuil CMBIC HCHOJB3YEMBIX BEIMYMH, HX OO0O3HAU€HUS U EIUHUIIbI,
HaXOIUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTHMMHU
BEJTMYUHAMU

10.5 OnuchiBaTh W3YyYEHHBIE TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHMS, UCIOIb3YS
(1)H3H‘-I€CKI/IG BCIIMYHMHBI: OAaBJICHHUC Trasa, TeMHepaTypa, CpGI[HSISI KHHCTHUYCCKAas
SHEPTHUS Xa0TUYECKOTO IIBIKEHUS MOJIEKYI,

CPEIHEKBAaJApaTU4HAsE CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPECHHSA
sHeprus, pabdora rasza, KodpQGUIMEHT NOJE3HOIO JEHCTBUS TEIUIOBOIO JIBUIraTels;
[PY OMHMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI HCIIOIb3yEMbIX BEITHUYMH,
ux OOO3HAYeHHMs M EIUHULBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME [AHHYIO
(bU3NUECKyI0 BEIMUHUHY C APYTHMHU BEITUIUHAM




10.6

OnuceiBaTh M3YUYEHHBIE DJIEKTPUYECKUE CBOMCTBA BELIECTBA U AJIEKTPUYECKHE
sBJIeHUST (IIPOLIECCHI), MCMOIB3Ys (DU3MUECKHE BEMYHMHBI: IJIEKTPUUYECKUI 3apsj,
AIIEKTPUYECKOE I10JIE, HAIPSDKEHHOCTh I0JIA, NMOTEHLHUaN, Pa3HOCTh MOTEHIMAJIOB;
MIPY OMUCAHHUU MPABUIIBHO TPAKTOBATh (PM3MYECKUN CMBICI UCTOIb3yEMbIX BEJINYHH,
uX O00O03HAUeHUsT W eIUHMIIBI; YKa3blBaTh (OPMYIBI, CBS3BIBAIONIUE JAHHYIO
(bu3NYECKYI0 BEIMYUHY C APYTUMHU BEIMUYUHAMU

10.7

aHAJIM3UPOBATh (PU3NYECKHE MPOLECCHl U SBJIEHUS, UCHOIb3Ys (PU3MUECKHE 3aKOHBI
U NPUHLUIBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3akonsl HeroToHa, 3akoH
COXPAaHEHUS MEXAaHWYECKOW DJHEPIHH, 3aKOH COXPAHEHHsS HMILYJIbCa, IPHUHLNUI
CYNEpHO3ULIIMM CHUJI, TPUHLUI DPABHOIpPABUS HWHEPLUAIBbHBIX CHCTEM OTCUETa;
MOJIEKYJISIPHO-KUHETHYECKYIO0 TEOPUIO CTPOCHMsI BELIECTBA, TA30BbIE 3aKOHBI, CBS3b
CpeaHel KHHETHYECKOW SHEpruH TEIJIOBOTO JBIKEHHS MOJIEKYJI C aOCOIIOTHOMN
TEMIIEPATYPOH, IEPBBIN 3aKOH TEPMOJNHAMUKH; 3aKOH COXPAHEHHS DIIEKTPUIECKOIO
3apsiza, 3aKkoH KysoHa; mpu 3TOM pazianyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOe BRIPAXKCHHE W YCIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATL OCHOBHBIE IMPUHIUIIBL I[ef/'ICTBI/ISI MaliuH, HpI/I60pOB N TCXHUYCCKUX
YCTpOfICTB; pas3iindaTtb YCJIOBHA HUX 0€30IacCHOro MCIIOJb30BaHUs B HOBCG,HHCBHOﬁ
KU3HHU

10.9

BBIMONHATE SKCIIEPUMEHTHI IO MCCIICIOBAHNIO (PU3UUECKUX SBICHUH U MPOIECCOB C
WCTIOJTb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH; MPU ITOM (POpPMYIUPOBATH
npobsieMy (3aady) M THIOTE3y Y4eOHOro SKCIEPUMEHTa, COOMpPATh yCTaHOBKY W3
MIPETIOKEHHOTO 000PYIOBAHHUS, TPOBOJAHUTD OTBIT M POPMYITUPOBATEH BHIBOIBI

10.10

OcyiecTBIATh NpsIMble M KOCBEHHbIE M3MEpPEHUsl (PU3NUYECKUX BEIWYHH; IPU 3TOM
BI:IGI/IpaTI: ONTHUMAIbHBIN CHOC06 HU3MCPCHUA U HCIOJIB30BaTh HM3BCCTHBIC MCTObI
OIIEHKH MOTPELIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKIY (PU3NICCKUMHU BEIIMYUHAMH C HCIIOJIE30BAHUEM
NpsIMBIX M3MEPEHUH; MpPH STOM KOHCTPYHUPOBaTh YCTaHOBKY, (UKCHPOBATH
pe3yNbTaThl TOTYYEHHOW 3aBUCUMOCTU (U3MYECCKUX BEIMYUH B BUAC TaOMUI U
rpadUKoOB, JeJaTh BBIBOJIBI [0 PE3YJIbTaTaM UCCIIECOBAHUS

10.12

Cobmonats npaBuiia 0€30MaCHOTO TPyJa MPU MPOBEICHUN UCCIICTOBAHHIMA

B paMKax Yy4eOHOro SKCIEPUMEHTa, YUeOHO-HCCIIEOBATEIILCKOM M TMPOCKTHOU
JIEATETLHOCTH C HCIOJIB30BAHUEM H3MEPHUTEIBHBIX YCTPOMCTB M J1TA0OPATOPHOTO
o0opymoBaHus

10.13

Pemiate pacCuYCTHBIC 3aaa4u C SABHO BaﬂaHHOfI (I)I/I3I/ILICCKOI\/'I MOJCJIbIO, HUCIOJIb3YA
(1)I/I3I/ILIGCKI/I€ 3aKOHbI W IPUHOMUIIBI; HA OCHOBC aHaliM3a YCJIOBUA 3aJadu BI)I6I/IpaTB
(I)I/IBI/IIICCKYIO MOACIb, BBIACIIATH (I)I/I3I/I"ICCKI/IC BCJIIMYHUHBI U (I)OpMyJ'ILI, HeO6XOI[I/IMI:>IC
1 €€ pCUHICHUA, HNPOBOAWTL PACUCTBI M OLCHHUBATH PCAJIBHOCTL ITOJYUCHHOI'O
3HA4YCHUA (I)PI3H‘ICCKOI>1 BCJINYHMHBI

10.14

Pemarh KkadecTBEHHBIC 3aJlayd: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPECUUBYIO
[ENOYKY PpACCYXKICHH C OIMOpOil Ha WU3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYecKue SIBICHUS




10.15

Hcnonp30BaTh mpu pemieHnd Y4eOHbIX 3a7ady COBpPEMEHHble HH(OpMallMOHHBIE
TEXHOJIOTMM [UISl TIOHUCKA, CTPYKTYpPUPOBAHUS, UHTEPIPETALUA U IIPEICTABIICHUS
y4eOHOM M HAy4YHO-NOMYJISIpHOM uHGOpMaluy, MOJYUYEHHOW U3 pa3iIHyYHbIX
MCTOYHUKOB; KPUTUYECKU aHAJTU3UPOBATh MOJy4yaeMyto HHPOPMALIUIO

10.16

[IpuBoaUTH TpUMEpPH BKJIaJa POCCHICKUX U 3apyOCKHBIX YyUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
YU TEXHOJIOTUH

10.17

Hcnonb3oBaTh TeopeTHYECKHE 3HAHUS MO (U3MKE B TOBCEIHEBHOM JXWU3HU IS
obecriedeHus 0€30MaCHOCTH TpU OOpALIEHWH C OpUOOpaMU U TEXHUYECKUMHU
YCTpOICTBaMH, AJIi COXPAaHEHHUS 370POBbSI U COONIOACHHUS HOPM 3KOJOTHYECKOIO
MIOBEJICHNUS B OKpYXKarollel cpene

10.18

PaboTath B rpymmne ¢ BBINOJHEHHEM pa3IMYHBIX COLMAIBHBIX POJICH, MIaHUPOBATH
paboTy TpyNIbl, palMOHAIBHO pacHpelesiTh OOS3aHHOCTH M IUIAHHPOBATH
JIEeATEIBHOCTh B HECTAHJIAPTHBIX CUTYyalUsX, aJJlEKBaTHO OLIEHUWBATh BKJIAJ KaXKIOIO
U3 YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTPUBAEMON MPOOIEMbI

Tabnuna 14.1
IIposepsiemble anemenTsl conepxkanus (10 knacc)

Kon
paszzne
jIa

Konx mposepsiemor [IpoBepsieMble 2IEMEHTBI COACPKAHUS
0 3JIEMEHTa

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHUA

1.1 ®usuka - Hayka o mnpupone. HayuHblie MeTozsl
MIO3HAHUS OKpY»Karoliero Mupa. Posib skcriepuMeHTa u
TEOpPHH B IpoLecce

MIO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (pr3nKe

1.2 MopenupoBanue (GU3NYECKUX SIBICHHUH W  IPOIECCOB.
Hayunble runorespl. @uU3HUECKHE 3aKOHBI U TEOPHH.
I'panunsl npumenumoctu pusnueckux 3akoHoB. [IpuHImI
cooTBeTcTBUA. Ponb m Mecto ¢usuku B (HOpMUPOBAHUU
COBPEMEHHON HAay4yHOH KapTHHBI MHpaA, B MPAKTUYECKOU
NEeITEeIbHOCTH JII0JICH

MEXAHHNKA

2.1

KMHEMATHUKA

2.1.1 Mexanuueckoe aBmxkeHue. OTHOCUTEILHOCTD
MEXaHN4YEeCKOro IBHkeHnsd. Cuctema orcuera. Tpaekropus

2.1.2 [lepemerienue, ckopocTb (CpeaHssl CKOPOCTb, MTHOBEHHAS
CKOPOCTB) W YCKOpPEHHE MaTepuaJbHOH TOYKH, WX
NPOEKIIMM Ha OCH cUCTeMbl KoopauHatr. CliokeHue
MEPEMEILICHUI U CITI0)KEHUE CKOPOCTEM




PaBHOMEpHOE W PaBHOYCKOPEHHOE  IPSMOJIMHEHHOE
nBwkeHue. ['paguku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUS, ITyTH U MEPEMEIIECHNs] MaTePUAIbBHOW TOYKH OT
BpEMEHU

2.14

CBoboaHoe majeHue. Y CKopeHrne CBOOOIHOTO MaieH s

2.1.5

KpuBonuueliHoe nBrkeHne. PaBHOMEpHOE JIBHJKEHHE
MaTepUAJIbLHOU TOYKHU I10 OKPYXKHOCTH. YTJIOBasi CKOPOCTb,
JMHENHAas CKOPOCTb. Ilepnon u 4acToTa.
LIeHTpOCTpEMHUTEIIBHOE YCKOPEHUE

2.1.6

TexHu4eckue yCTpOUCTBa: CHUAOMETP, JBUKCHHUE
CHapA10B, LICTIHbIE U PEMEHHBIC NIEpENaYn

[Ipaktnyeckne  paboTel.  M3MepeHue  MTHOBEHHOM
ckopocTH. MccnenoBaHne COOTHOLIEHUS MEXAY ITyTIMH,
NPONJACHHBIMU TEJIOM 3a IIOCJIEJOBAaTEIbHbIE paBHBIC
IIPOMEXYTKHA BPEMEHHU IIPH PABHOYCKOPEHHOM JIBHKEHUU C
HAa4aJIbHOW  CKOpPOCTBIO, paBHOM  Hymr0. M3yueHue
JIBWKCHMS IIApUKa B BA3KOM JKuUAKOCTH. M3ydeHue
JIBMKEHUSI Tena, OpOLICHHOTO TOPH30HTAIBHO

22

JTIMHAMUKA

2.2.1

[Ipuniun otHocuTensHOCTH ['anunes. [lepBriil 3aK0H
Hprotona. MHepmaabHble CUCTEMBI OTCUETA

222

Macca Tena. Cuina. [IpuHIun cyneprno3uiumu cuil

223

Bropoin 3aKOH HeroToHa UL
MaTepUaIbHON TOYKH B

WHEPIHATHEHOU cucreme orcuyera (MCO).
Tpernii 3akoH HbroTOHA 1711 MatepUaIbHBIX TOYEK

224

3aKoH BCEMHUPHOTO TSTOTEHUS. Cuna
TSKECTH. ITepBas kocmuueckas ckopocTs. Bec
Tena

225

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIbKEHUS U
cwia Tperus Tmokos. Koapdunment Ttpenums. Cura
COTIPOTUBIIEHUS TPU JABMKEHUU Tella B )KHUIKOCTH WU Ta3e

227

HOCTyrIaTeJ'II)HOG n BpalaTeJIbHOC
JABHIXKCHHUC a0COJIFOTHO TBCPAOIr'o TCJIa

2.2.8

MOMEHT CuJIbI OTHOCHUTENIBHO OCH BpaiieHus. [lnedo
cuibl. YcioBus paBHoOBecus TBepaoro tena B UCO

229

TexHu4eckue ycCTpOMCTBA: MOAIIUITHUKY,
JIBUYKEHHUE UCKYCCTBEHHBIX CITyTHUKOB




2.2.10

[Ipaktudyeckne paboTel. M3yueHue aBmkeHHs Opycka IO
HAaKJIOHHOM TUIOCKOCTH TIOJ JICCTBHEM HECKOJBKHX CHII.
Hccnenosanue 3aBUCUMOCTH 9701 yIpPYTroCTH,
BO3HUKAIOMNX B Ae(hOPMHPYEMOIl NPYKHHE U PE3MHOBOM
oOpasue, oT BenuuuHbl UX Jedopmanuu. MccnemnoBanue
YCIOBHII pPAaBHOBECHS TBEPAOTO TeJld, HMEIOUIETO OCh
BpaLICHHUs

23

3AKOHbBI COXPAHEHNMA B MEXAHUKE

2.3.1

I/IMHyJ'IBC MaTepI/IaJIBHOI‘i TOYKH, CUCTEMbI MAaTCPUAJIbHBIX
TOYCK. I/IMHy.]'II)C CHJIBI 1 UBMCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpanenus umiyibca B UCO. PeaktuBHOE
JIBUOKEHUE

233

PaGota cuisl

234

MomtHocTh cHITBI

235

Kunernueckas SHEPIus MaTepHaIbHOU
Touku. TeopemMa O KHHETHYECKOW PHEPIUU

2.3.6

[TorenunanbHas sHeprus. lloreHnmanbHas 3HEprus yrnpyro
neGopMHUpOBaHHOW TpPYXUHBL. [loTeHIManbHAS SHEPTHS
TeJsla BOJIU3U MOBEPXHOCTH 3eMJITU

23.7

[ToTennmanpHbie M HEMOTCHIMABbHBIE CHITBL. CBsI3b paOOTHI
HEMOTEHIUAIbHBIX CHJI C HM3MEHEHHEM MEXaHUYECKOU
SHEPTHH CHUCTEMBI TeJl. 3aKOH COXPAHCHHS MEXaHHMYECKOU
SHEPIUH

2.3.8

YprrI/Ie " HEYIIPYTHUC CTOJIKHOBCHUA

239

TexHu4yeckue yCcTpoNCTBa: IBHKEHUE PAKET, BOJIOMET,
KOIIEp, NPY>KUHHBIA ITUCTOJIET

2.3.10

[IpakTnueckue pabotThl. M3yueHue cBs3M CKOpocTed Teln
npu Heynpyrom yaape. MccnenoBanue cBsizu paOOThI CHIIBI
C U3MEHEHHEM MEXaHUUECKOM OHCPTUHU TCJa

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJJMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE  TIOJIOKEHHSI ~ MOJICKYJSIPHO-KMHETHUECKOU
teopuu. bpoyHoBckoe nBmwxkenue. Huddysus. Xapaxrtep
JIBOKEHUS U B3aMMOJICHCTBHS YaCTHUI BEIIECTBA

Monaenun CTPOCHHUS ra3os,
KUAKOCTEH U TBEPABIX TeN O0BSICHEHHE
CBOICTB BeIlECTBA HA OCHOBE 3TUX MOjeeil

3.13

Macca monekyn. KonnuectBo Beniectsa. [loctosiHHas
ABorajipo




TennoBoe paBHOBecue. Temmeparypa U ee U3MEpEHHE.
[[Ixana remnepatyp Llenbcus

3.1.5 Mopenp uaeanbHoOro raza. OCHOBHOE YpaBHEHHUE
MOJIEKYJISIPHO-KUHETUUECKOM TEOPUH UIEATIBHOTO rasa

3.1.6 AblcomoTHas ~ Temmepatypa  Kak ~ Mepa  CpelxHei
KWHETHYECKON SHEPrHH TEIUIOBOTO JIBUKEHHUS YacTHUI] rasa.
[ITkana remnepatyp KenbBuna

3.1.7 VYpasuenue Kianeiipona - Menzeneesa. 3akoH JlanbToHa

3.1.8 l'a3oBble 3akoHbl. M3ompouneccsl B HAEaIbHOM Trase C
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: M30TEpMa, U30X0pa,
u3obapa

3.1.9 TexHu4yeckue ycTporucTBa: TEPMOMETP, OapoMeTp

3.1.10 [Ipaktnyeckne paboTel. M3mepeHme Macchl BO3IyXa B
KJaccHOW KoMHaTe. MccienoBaHue 3aBUCHMOCTH MEXTY
napaMeTpaMH COCTOSIHUS pa3pesKeHHOro rasa

32 OCHOBbBI TEPMOANHAMMUWKU
3.2.1 TepmoauHamuyeckasi cucrema. Buytpennsis
SHEPrusi TEPMOIMHAMUYECKON CHCTEMBI U CIIOCOOBI €€

U3MEHEHUs

322 Komuuectso TEIUIOTHI U

pabora. BHyTpeHHsI1  3HEprust

OJIHOATOMHOTO MJI€aIbHOIO Ta3a

323 Buasl Termonepenaun: TEMJIONPOBOIHOCTb, KOHBEKLIHUS,
n3nydenue. TernoeMkocTs Tena. Y enbHasl TeII0eMKOCTh
BELIECTBA. Pacuer  kommyecTBa  TEIUIOTBI  NpHU
Terionepeaye

324 IlepBbiit 3akoH TepMoauHaMuKu. [IpuMeHeHHe NepBOro
3aKOHa TEPMOJWHAMHKH K u3ompoueccaM. | 'paduyeckas
UHTEpIpeTanus padoThl ra3a

325 TemnoBsle MamwuHbl. [IpuHIUIBL  AEUCTBUS  TEILIOBBIX
maiuH. [IpeoGpa3oBaHusi SHEPTUU B TEIIOBBIX MAIIMHAX.
Kosddunment mnonesnoro peiictBust (manee - KIIMI)
tersoBoi MamuHbl. [{ukn Kapuo u ero KI1/]

3.2.6 Bropoit  3akon  TepmoauHamuku. — HeoOpaTumocTb
mpoueccoB B npupoae.  TemioBble  ABUTaTeNu.
OKkosiornyeckue npooaeMbl TEII0OIHEPTETHKH

3.2.7 TexHuueckue ycTpoHCTBa: JBUTaTellb BHYTPEHHETO
CropaHusi, OBITOBOI XOJOIMIbHUK, KOHHIIMOHED

3.2.8 [IpakTudeckue pabotel. 3Mepenue yaenpHOM

TCIINIOCMKOCTHU




3.3

AT'PEI'ATHBIE COCTOAHNMA BEHHIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapoobpazoBanue u KoHaeHcanys. Mcnapenue u KuneHue.
VnaenpHast TemioTa MapooOpa3oBaHUA.  3aBHUCHUMOCTH
TEMIIepaTypbl KUIEHUS OT 1aBJICHUS

332 AOCONIOTHAsTM  OTHOCUTENbHAsT  BJIAXKHOCTH

Bo3ayxa. HaceIeHHsIil nap

333 Teepnoe Tteno. Kpucrammmueckue u amopdHbIEe Tema.
AHU30TpONUs CBOMCTB KpHUCTALIOB. JKHIKHWE KPUCTAILIBI.
CoBpeMeHHbIE MaTepHaIbl

334 [InaBnenue U KpucTauM3anus. Y JelbHas TerioTa
miasnenus. Cyonumanus

335 YpaBHeHuUE TEIJI0BOTO OamaHca

3.3.6 TexHU4ecKue yCTpOMCTBA: TUTPOMETP M IICHUXPOMETP,
KaJIOpUMETpP, TEXHOJOTUU TOJYYEHUS  COBPEMEHHBIX
MaTepuajgoB, B TOM 4HCI€ HaHOMAaTepuajioB, U
HAaHOTEXHOJIOTHHU

3.3.7 [IpakTuueckue padboTel. Mi3MepeHne BIaXXHOCTH BO3/IyXa

4 SJIEKTPOAMHAMUKA
4.1 SJIEKTPOCTATHUKA
4.1.1 DnexTpu3anus TeI. DNEKTPUIECKHIA
3apsan.  JlBa  BHJA 2JIEKTPUYECKHX 3apsiOB

4.1.2 [IpoBOAHMKY, AUBIIEKTPUKH U IOTYIIPOBOJHUKU

4.1.3 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiia

4.14 Bzaumoneiictere 3apsanoB. 3akoH Kynona

4.1.5 Onektpruyeckoe rmnose. HanpspkeHHOCTh  3JE€KTPUYECKOTO
nonus. IlpuHuun cyneprno3uiuu. JIMHMM HanmpsYKEHHOCTH
JIEKTPUYECKOTO OIS

4.1.6 Pabota cun snexrpocrarnyeckoro mnojs. [lorenimar.
Pa3znocTh noTeHnmanos

4.1.7 [IpoBOIHUKK M TUAIIEKTPUKU B MOCTOSITHHOM
JJEKTpUYECKOM Mosie. J{uaneKTpuyeckas MpoHUIaeMOCTh

4.1.8 OnexrpoeMkocTb. KoHaeHcaTtop. DIeKTpOEMKOCTb
IUIOCKOT'O KOHJIEHCATOpa. DHEPrusl 3apsKEHHOTO
KOHJIeHCaTopa

4.1.9 TexHuyeckue yCTpPOMCTBA: BJIEKTPOCKOMN, 3JIEKTPOMETD,

JEKTPOCTATUYECKAS 3aIuTa, 3a3¢MJICHHE
AIIEKTPONPUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBIH
IPUHTEP




4.1.10

[IpakTuueckue paboThI. W3mepenne
NIEKTPOEMKOCTH KOHJIEHCAaTOpa

3IJEK

TPUYECKHUM TOK. TOKU B PA3JIMUHBIX CPEJJAX

4.2.1

VcioBus CyIIECTBOBAHUS MOCTOSHHOTO JJIEKTPUYECKOTO
Toka. Uctounnku Toka. Cuina toka. [IocTOIHHBIN TOK

422

Hanpsoxenune. 3akon OMa 17151 yyacTka el

423

DNeKTpUIecKoe COIMPOTHUBJICHUE.
VY nennrHoe COTPOTHBIICHHE BEIIECTBA

424

HOCJ’ICI[OB&TCJ'II)HOC, napami€IbHOC, CMCIIaHHOC
COCIUHCHUC IPOBOAHUKOB

425

PaGora anekrpudeckoro Toka. 3akoH J[xxoys - Jlenna

4.2.6

MOI_HHOCTI) OJICKTPHUYCCKOI'0 TOKa

4.2.7

AJICKTPOABMKYIIIAs cuia (manee - DJ0)
u BHYTpPEHHEE

CONPOTHBIIEHUE HCTOYHMKA ToOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOI1) anexkTpuyeckoil nenu. KopoTtkoe
3aMbIKaHUE

4.2.8

OJEeKTpOHHAs  MPOBOAMMOCTH  TBEPABIX  METaJIOB.
3aBUCUMOCTb COIPOTHUBIICHHS METAaJUIOB OT
TemriepaTypbl. CBEpXIPOBOIUMOCTh

4.2.9

DneKkTpuueckuil ToK B BakyyMe. CBONCTBA 3IEKTPOHHBIX
IIYYKOB

4.2.10

[TonynpoBoaHUKNY. CoOcTBeHHast u IIpUMeECHas
IPOBOJUMOCTb MOJYIIPOBOAHUKOB. CaoiicTBa p-n
nepexopa. [TomynpoBoHUKOBBIE TPHOOPHI

4.2.11

DNIEKTPUYECKUI TOK B
IEKTPOIUTAX. DJIEKTPOIUTHUECKAS AUCCOIUALINSL.
DJIEKTPOJIN3

4.2.12

ONeKTpuYeckuii TOK B razax. CaMOCTOATENbHBIA U
HECaMOCTOSITENIBHBIM  paspsil. Pasnuynsie
THUIIBI CAMOCTOSITENILHOTO pa3psiaa. Monnus. [Ina3zma

4.2.13

TexHuyeckue  yCTpOMCTBA:  aMIIEpMETpP,  BOJBTMETD,
peoctaT, HCTOYHUKH TOKa, JJIEKTpOHArpeBaTelIbHbIC
MPUOOPHI, DJIEKTPOOCBETUTENIBHBIC MPUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BAKyyMHBIM JUOJ, TEPMUCTOPHl H
(hOTOPE3UCTOPHI, NOTYNIPOBOTHUKOBBIN U0/, ralbBaHUKA

4.2.14

[IpakTuueckue pabGoTbl. M3yueHue cCMeENIaHHOTO
COEIMHEHHS PE3UCTOPOB.
Nsmepenne SC HMCTOYHUKATOKA H ero




BHYTpEHHero conpoTtusieHus. Habmoaenue
IEKTPOIIN3A

Tabauma 14.2

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
obOpazoBarenbHOl Tiporpammsl (11 kimacc)

Kon
MpoOBE
psieMo

o
pe3yin
pTaTa

[IpoBepsiembie TpeIMETHBIEC Pe3yIbTaThl OCBOCHUS OCHOBHOM 00pa3oBaTenbHON
MIpOTrpamMMBbl CPETHEr0 00IIeTr0 00pa30BaHUS

11.1

JleMoHCTpHpOBaTh Ha MpUMeEpax poidb U MecTo (U3MKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KApTUHBI MHpA, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B IPAKTUYECKON IEATEIBHOCTH JIIOJEH, LEJIOCTHOCTh U EIUHCTBO
(bu3nIecKoil KapTHHBI MUpa

11.2

Y4uUThIBaTh TPAHULBI MPUMEHEHHUS W3YYEHHBIX (U3MYECKUX MOJENEH: TOUSUHBIH
ANEKTPUUECKUIN 3apsij, sepHas MOJENIb aToMma, HYKJIOHHas

MOJI€TIb aTOMHOTO si/ipa MpU pelIeHNH (PU3NUECKUX 3a1a4

11.3

PacrnioznaBaTh pu3uueckue sSBIEHUS (MPOLECChl) U OOBACHIATh UX Ha OCHOBE 3aKOHOB
AIIEKTPOJAMHAMHUKN M KBAHTOBOH (DH3HKH: AJIEKTPHUECKAs MPOBOAMMOCTD, TEIUIOBOE,
CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aHMMOJAEHCTBHE MAarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIMS, JCHCTBUE MAarHUTHOTO IOJISI Ha MPOBOJHUK C TOKOM
U JBWKYIIUICS 3apsf, 3JEKTPOMAarHUTHbIE KojJeOaHHs M BOJHBI, MPSMOJIMHENHHOE
pacnpocTpaHEHHE CBETa, OTPaKEHUE, MpeoMiIeHne, UHTephepeHUs, TUPPAKIUS U
NOJISIpU3aLUs CBETa, JUCIepcus cBeTa, GporoaaekTpuueckuil adpdekr (potorddexr),
CBETOBOE JaBJICHHWE, BO3HMKHOBEHHE JIMHEWYATOrO CIIEKTpa aroMa BOAOPOJA,
€CTECTBEHHasl U MCKYCCTBEHHAs paIlOaKTUBHOCTh

11.4

OnuceiBaTh M3y4YeHHbIE CBOWCTBA BellecTBAa  (RJIIEKTPUYECKUE, MAarHUTHBIE,
ONTHYECKUE, JIEKTPUUECKYIO IIPOBOJIUMOCTh Ppa3InYHBIX cpen) u
AJIEKTPOMAarHUTHbIE SBJIEHUS (TPOLIECCHI), MCIOIB3YS (U3NYECKUE BEIHMUUHBI:
JNIEKTPUYECKUM 3apsAl, CHIa TOKa, DJIEKTPUYECKOE HANPSHKCHHUE, DIIEKTPUYECKOE
COIIPOTHBIIEHHE, pa3HOCTh NoTeHnuanoB, /1C, pabora TOka, HHAYKLIUS MAarHUTHOTO
noyst, cuna Awmmnepa, cwia JIopeHIa, WHIYKTUBHOCTh KAaTyIIKH, DJHEPrus
AJIEKTPUYECKOTO M MAarHUTHOTO TMOJIeH, MepuoJ M dYacTtora KojeOaHM B
KoJIeOaTeNbHOM KOHTYpe, 3apsii M CHJIa TOKa B IPOLEcce TapMOHMYECKUX
3JIEKTPOMArHUTHBIX KOJIeOaHUH, (OKyCHOE pacCTOSIHME M ONTHYECKas CHJIA JIMH3BL;
IIPU OIMCAHUH IPABUILHO TPAKTOBATh (PU3UUYECKUN CMBICI UCIOJIB3YEMBIX BEJIUUMH,
ux 00O03HaueHWs M EJUHHUIBL, YKa3blBaTh (HOPMYJIbl, CBS3bIBAIOIIME JIAHHYIO
(Gu3NYECKYIO BEIMYUHY C APYTUMU BEITUYMHAMU




11.5

OnuceiBaTh U3yyeHHbIE KBAHTOBBIC SIBICHUS M IMPOIECCHI, UCTIONB3Ys (U3NUECKHE
BEJIMYUHBIL: CKOPOCTh JJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa,
SHEPrusi U UMMYJbC (POTOHA, EPUO]] MOTYypaciaaa, SHEPrus CBSI3H aTOMHBIX SeEp;
MIPU OMMCAHUH MPABUIBLHO TPAKTOBATh (PM3UUYECKUN CMBICI UCIOIB3YEMBIX BEJIHUMH,
ux OOO3HAYeHMS W EOUHMIBI, YKa3blBaTh (POPMYJIBI, CBSA3BIBAIOIIME JIAHHYIO
(bu3NYECKYyI0 BEJIMYMHY C IPYTMMH BETUYMHAMU, BBIYUCIATH 3HaUeHHE (PU3HUECKOM
BEJIMYMHbI

11.6

AHanu3upoBaTh (PU3MUYECKHE MPOIECCHl U SBICHHS, UCTIONB3YS (PU3HMUECKUE 3aKOHBI
U nOpuHUIUOBL: 3akoH OMa, 3aKOHBI IIOCIENOBAaTEIBHOTO M IAapaJlICIBHOTO
COCIMHEHUs IIPOBOJHUKOB, 3aKOH Jlkoyisa - JleHna, 3aKOH 3JIEKTPOMAarHUTHOMN
MHAYKIHH, 3aKOH NPSAMOJIMHEWHOIO PacHpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NPEJIOMIIEHHUsS CBETa, ypaBHeHHe OWHIITeHHAa ansi (oTtodddexTa,
3aKOH COXPAHEHUS DHEPruH, 3aKOH COXPAaHEHUs HMITYJIbCa, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTrO 3apsia, 3aKOH COXpPAaHEHMs] MaccoBOrO 4Mcia, MocTynarel bopa,
3aKOH DPAaJMOAKTUBHOIO pacnaza; IpU 3TOM

pa3nuuaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKOe BBIPAKECHHUE
U ycJoBUs (TpaHMILIbl, 0071aCTH) MIPUMEHUMOCTH

11.7

Onpenenstb HalpaBJICHUE BEKTOpa WHIYKIUH
MarHuTHOTO TIOJIS1 TIPOBOJTHUKA C TOKOM, CHJIBI AMITepa U CHIIBI
Jlopenua

11.8

CTpouTh M ONMUCHIBATH M300pPKEHHE, CO3/IaBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOM
JIMH30H

11.9

BBINOTHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAaHUIO (PU3NYECKUX SIBJICHUM U MPOLIECCOB C
UCTIOJIb30BaHUEM TIPSMBIX M KOCBEHHBIX HW3MEPEHHIA; TPU ITOM (HOPMYIHPOBATH
npoOnemMy (3aauy) U TUIOTE3y Y4eOHOTrO SKCIEPUMEHTa, COOMpATh YCTAaHOBKY W3
MPEJUIOKEHHOTO 000PYI0BaHUs, TPOBOJUTH OIBIT M (DOPMYJIUPOBATH BBIBOIBI

11.10

Ocy1ecTBIATh NpsIMble M KOCBEHHBbIE M3MEpPEHUsl (PU3NUYECKUX BEIWYHH; IPU 3TOM
BI:IGI/IpaTI: ONTHUMAIbHBIN CHOC06 HU3MCPCHUA U HCIOJIB30BaTh HM3BCCTHBIC MCTObI
OIIEHKH MOTPELIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBHCUMOCTH (U3MYECKUX BEIUYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHH; TpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHpOBaTh pE3YJIbTaThl
MOJIYYCHHOM 3aBHCUMOCTH (PU3UUECKUX BEITMUUH B BHJIE TAOJIUI] M TPpahUKOB, JIENIaTh
BBIBOJIbI 110 PE3YyJIbTaTaM UCCIEAOBAHUS

11.12

CobmogaTh mpaBuiia 6€30MacHOr0 Tpy/la MpHU MPOBEACHUU HCCIEAOBAHUN B paMKax
y4eOHOTO IKCIIEPUMEHTA, Y4eOHO-UCCIIET0BATEIBCKON U MMPOEKTHON JESITEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U J1JAOOPATOPHOro 000pyA0BaHUS

11.13

Pemiate paCUCTHBIC 3aaa4u C SABHO BaﬂaHHOfI (I)I/IBI/ILICCKOI\/'I MOJCJIbIO, HUCIIOJIb3YA
(bmnqecxne 3aKOHbI W MNPUHOMUIIBI; HA OCHOBC aHalIM3a YCJIOBUA 3aJadu BLI6I/IpaTB
(I)I/IBI/I‘-IGCKYIO MOACIb, BBIACIIATH (1)I/ISI/I‘{€CKI/IC BCJIIMYHUHBI U (I)OpMyJ'ILI, HeO6XOI[I/IMLIC
1 €€ pCUHICHUA, HNPOBOAWTL PACUETBI W OLCHHUBATH PCAIBHOCTH ITOJYUCHHOI'O
3HA4YCHUA (I)I/IBI/I‘-IGCKOI‘/JI BCJINYHHBI




11.14

Perrate KaueCTBCHHBIC 3aJaud: BBICTPAWUBATh JIOTMYCCKH HEMPOTHBOPEUYHBYIO
[IEMIOYKY PACCY)KICHUI C OMOpOH Ha HW3Y4YCHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH |
busznyecKue SBICHUS

11.15

Mcnonb30BaTh MpHU pelIeHHH Y4eOHBIX 3ajady COBPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJIOTMM U1 IIOMCKA, CTPYKTYPHUPOBAaHHWSA, MHTEPIPETAUUU W IPEICTABICHUS
y4eOHOI ¥ HAay4HO-TIOMYJIIPHOH MH(POpPMALMK, TONYYEHHOH U3 pa3iIUYHbIX
UCTOYHUKOB; KPUTUYECKU aHAIU3UPOBATh MOJTy4aeMy0 HHPOPMALIUIO

11.16

OOBSICHATH TMPHUHIMIIBI JEHCTBUS MAIllMH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pas3nnyaTh yciaoBUs UX O€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHOM KU3HU

11.17

[IpuBomUTE TpUMEpPHI BKJIaJa POCCHICKHUX W 3apyOEKHBIX YUYEHBIX-(QHU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE TIPOIECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUHN

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHHS 1O (PU3MKE B TOBCETHEBHOW JKU3HH IS
obecriedeHus 0€30MaCHOCTH TpU OOpPALICHWH C OPUOOpPaMU U TEXHUYECKUMHU
yCTpOMCTBaMH, JUISi COXPAHEHUS 3[0POBbSI U COOJIIOZCHUS HOPM 3KOJIIOTHYECKOTO
MOBEJICHUS B OKPY’KAIOLIEH cpelie

11.19

PaGoraTtes B Tpymie ¢ BHIMOTHCHHEM Pa3IUYHBIX COLUATBHBIX POJICH, MIIAHUPOBATH
paboTy Tpymmbl, palHoOHAIBHO pacHpeleisTh O0O0S3aHHOCTH U IUIAHUPOBATH
JIeATEIbHOCTh B HECTAHJIAPTHBIX CUTYAIUsX, aJ€KBAaTHO OLIEHUBATh BKJIAJl KaXKI0TO
U3 YYaCTHUKOB TPYIIIHI B PEUICHUE PACCMATPUBAEMOMN MTPOOIIEMbI

Tabnuua 14.3
[IpoBepsiemble anemenThl coaepxkanus (11 kmace)

Kon

pazne
na

Kon nposepsiemor [IpoBepsieMble 31EMEHTBI COACPKAHUSA
0 JIEMEHTA

DJIEKTPOAUHAMUKA

43

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S UHAYKUMA

4.3.1 IlocTostTHHBIE MATHUTEL. BzaumoneiictBue
MOCTOSIHHBIX MarHUTOB

4.3.2 MarnutHoe Tmosie.  BeKTOp  MarHMTHOW  MHIYKIHH.
[Ipunuun cynepno3uuuu. JIMHUM MarHUTHOW HMHIYKIIHH.
KapTuna nuHuiA MarHUTHOW MHAYKUWU OIS TOCTOSTHHBIX
MarduTOB

433 MaruuTHoO€e Moje MpOBOJHHMKAa ¢ TOKOM. KapTuHa nuHui
noJiss JUIMHHOTO TPSIMOTO TMPOBOJHUKA H 3aMKHYTOI'O
KOJIBIIEBOIO TPOBOJHMKA, KAaTyIIKU C TOKOM. OmbIT
Opcrena. BaumoielcTBre MPOBOAHUKOB C TOKOM

434 Cunia AMriepa, ee MOIyJIb M HalpaBJICHHUE

4.3.5 Cuna Jlopenna, ee MoAynb M HampasieHHE. JIBU>KeHHe




3ap$[)K€HHOI7I JaCTUlbl B OJHOPOJHOM MAIrHUTHOM IIOJIC.
Pa6ota cunsl Jlopeniia

4.3.6 SIBieHue AMEeKTPOMarHuTHOM UHAYKLIUU

4.3.7 [ToTok BekTOpa MarHUTHOW MHAYKLIUU

43.8 O/1C nnaykuuy. 3aK0H MEKTPOMArHuTHOW UHIYKIUH
Dapanest

43.9 Buxpesoe anexrpuueckoe nozie. {C nHAyKIuu B
IPOBOJHUKE, IBUKYIIEMCS MOCTYNATEIbHO B OJTHOPOAHOM
MarHUTHOM I10J1e

4.3.10 IIpaBuno Jlenma

43.11 NupyktuBHOCTH. fABNeHue camonnaykuuu. 3/C
CaMOMHAYKIIUU

4.3.12 OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM

4.3.13 OJNEKTPOMAarHUTHOE I10JIE

4.3.14 TexHuueckue  yCTpOWCTBAa:  IOCTOSIHHBIE ~ MarHUTHI,
JJIEKTPOMArHuThl,  3JIEKTPOJBUTATEND,

YCKOPUTEIN D3JIEMEHTAPHBIX YacTULl, WHAYKIIMOHHAs

neyb

4.3.15 [Ipaktndyeckue paboTsl. M3yueHne MarHUTHOrO TMOJI

KaTyIIKKU C TOKOM. MccinenoBanue OEHWCTBUS MOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKOM. MccienoBaHue sIBIEHUS
3JIEKTPOMATHUTHON MHAYKIUHU

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEFAHUA

Komebarensuass  cucrema.  CBoOomuble  KoeOaHUs.
I'apmonnueckue xoncbanus. Ilepro, yacToTa, aMILUTUTYAa
u ¢aza KoseOaHmit

HPY)I(I/IHHLII;'I MasATHHUK. MaTeMaTHYeCKUM MasiTHUK

YpaBHeHHE TapMOHMYECKUX KOJIEOAHUM.
Kunematuyeckoe ¥ IMHaMHYECKOE OMUCAHUE
K0JIe0aTeNIbHOTO JIBHKEHUS

[IpeBpaiienue sHepruu Npu TAPMOHUYECKUX KOJEOAHUSAX.
CBsi3p aMIUTUTYABl KOJNEOAHWN MCXOTHOW BEIMYUHBI C
aMIUIUTYy1aMU KoJieOaHul ee CKOPOCTU U YCKOPEHHUS

Konebatenpupiii kKoHTYp. CBOOOAHBIC 3JIEKTPOMAarHUTHBIC
KoJie0aHUsT B  HJACATHHOM  KOJIEOATENIbHOM  KOHTYDE.
AHaoruss MeXIy MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMU
kosieOanusmu. @opmyna TomcoHa

3akoH COXpaHCHUA DSHEPruvu B HACAJIBHOM




K0J1e0aTeJIbHOM KOHTYPE

BreiHyXkneHHbIe MexaHuWdeckue KojeOaHus. Pe3oHaHc.
Pe3onaHcHas KpuBas. BbIHYKIEHHBIC 3JICKTPOMArHUTHBIC
KoneOanus.

[Tepemennsblit Tok. CHHYyCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.1.9

MoIHoCTh MNEPpEMCHHOI'0 TOKa. AMHJ’II/ITYI[HOG n
I[CﬁCTBymHICC SHAYCHUC CUJIbI TOKA U HAITPAKCHHUA

5.1.10

Tpancdopmarop. [IponsBoacTBo, nepenaya u NoTpedICHIE
JNEKTPUYECKOM DHEPIHU. OKOJOTMYECKHUE PHUCKH IIPH
MPOU3BOJICTBE  JBJIEKTpHUYECKOM  sHepruu.  KynbTypa
MCIIOJIb30BaHUS DJIEKTPOIHEPIUU B IOBCEIHEBHOM JKU3HU

5.1.11

TexHudeckue ycTpoicTBa: ceiicMorpad, 2IeKTpUIeCKHii
3BOHOK, JINHUU 3JIEKTpoIiepeiay

5.1.12

[Ipaktnyeckue pabotsl. McciegoBaHue  3aBUCUMOCTH
nepuoa MaJlbIX KojeOaHui Tpy3a Ha HUTHU OT JJUHBI HUTU
U Macchl rpysa. MccnenoBanue nepeMeHHOro TOKa B LIETN
U3  TOCIEAOBATEIbHO  COCAMHEHHBIX  KOHIEHCATOopa,
KaTyIIKH U PE3UCTOpa

52

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1 MexaHu4eckre  BOJIHBI, YCJOBHS  pPaclpOCTpaHEHHUS.
[lepnon. CxopocTh pacnpocTpaHEHMsI W JUIMHA BOJIHBIL.
[TonepeuHble U IPOJOJIBHBIE BOJIHBI
522 WNuTtepdepennus u nudpakiys MeXaHUUECKUX BOJIH
523 3Byk. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa TOHa.
TemOp 3ByKa
524 ONEKTPOMarHuTHbIE  BOJHBL.  YCJIOBUS ~ M3JIy4YEHUs
JJEKTPOMArHUTHBIX  BOJIH.  B3anmmHas  opueHTanus
BekTopoB E, B u V B a1ekTpoMaruutHoii BoHe B BakyyMe
525 CBolicTBa  2JIE€KTPOMarHUTHBIX ~ BOJIH:  OTpa)K€HHE,
npenoMIieHue, onspu3amus, Aupakiuus, HHTephepeHIIns.
CKOpOCTh AJIEKTPOMAarHUTHBIX BOJIH
5.2.6 [lIkama >IEKTPOMArHUTHBIX BOJIH.
[IpumeHeHue AMeKTPOMArHuTHBIX BOJIH B TEXHUKE U
OBITY
5.2.7 ITpuntABI paanoOCBsI3U "
TEJICBUJICHUSI. Pagnonoxanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl
5238 TexHndyeckue ycTpoucTBa: My3bIKaJIbHbIE WHCTPYMEHTHI,

yIbTPa3ByKOBasi AUArHOCTUKA B TEXHUKE W MEIUIIMHE,
pagap, paauOTpUEMHUK, TEIeBU30p, aHTEHHa, TenedoH,
CBY-mteun




53

OIITUKA

5.3.1

[IpssMonMHENHOE pacIIpOCTpaHEHUE CBETA B OJHOPOAHOU
cpene. JIyd cBeta

532

OtpaxkeHue cBera. 3aKOHbBl OTPaKEHUS CBETA.
[MTocTpoenne n300pakeHHi B IJIOCKOM 3epKaie

533

[Ipenomnenue cBera.  3aKOHBI  IPEIOMIICHUS
cBeTa. AGCOMIOTHBI 1TOKA3aTelb IPETOMIICHUS

534

ITonHoe BHyTpeHHee oTpaxeHnue. lIpenenpHbIil yroia
IIOJIHOTO BHYTPEHHETO OTPAXKECHUS

53.5

Hucniepcust cBeta. CioxHBIN cocTtaB 6enoro csera. Liper

53.6

Cobuparoniue U paccewBaronide JUH3bI. TOHKas JMH3a.
®doKkyCHOE pacCTOSIHHE M ONTUYECKAs CUJIa TOHKOW JIMH3BI.
[Moctpoerne  w300pakeHWH B coOHWparomux |
pacceuBaromux JmH3aX. @DopMyna  TOHKOH  JIMH3BIL.
YBenuuenue, 1aBacMoe JTUH30M

5.3.7

[Ipenensr TPpUMEHUMOCTH TEOMETPUUYECKON ONTUKHU

53.8

Wntepdepennust  cBera.  KorepeHTHble ~ MCTOYHHKH.
VYcnoBusi HaOmIOfeHWS MAaKCUMyMOB M MHHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(]a3HbIX
KOTEPEHTHBIX HCTOUHUKOB

539

Hudpakius csera. JudpaxuuonHas pemierka. YciaoBue
HAOJIOZIEHUST  IJVIABHBIX ~MAaKCUMYMOB IpU  HaJICHUH
MOHOXPOMaTHYECKOT0 CBETa Ha AUPPAKIIMOHHYIO PELIETKY

5.3.10

[Tonspuszanus ceera

5.3.11

TexHuueckue ycTpoHCTBa: OYKH, JIiyma, (oToanmapar,
MPOEKIIMOHHBIA  amnmapaT,  MHUKPOCKOI,  TEJECKOT,
BOJIOKOHHAs ONTHKA, AU(PPaKIIMOHHAs pelIeTKa, MOJIIPOU

5.3.12

[IpakTuueckue paboThL. N3mepenue oKa3aTeis
npenomiienus. MccrmenoBanue CBOWCTB HM300paXeHUW B
nuH3ax. Habmonenue aucnepcun cBera

DJIEMEHTbBI CHELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

6.1 I'panunuibl  TPUMEHMMOCTH  KJIIACCUYECKOM  MEXaHUKH.
[TocTynatel TeopuH OTHOCUTENIBHOCTU: HHBAPUAHTHOCTD
MOJYJIsl CKOPOCTH CB€Ta B  BaKkyyme, MPUHIUII
OTHOCHUTEIBLHOCTH DUHIIITENHA

6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeIJICHUE
BPEMEHU W COKPAIICHHE JITTUHBI

6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTULIBI




6.4 CBs3b Macchl ¢ PHEPrueil U MMITyJIbCOM CBOOOTHOM
YaCTHUIIbl. DHEPTHUSA MMOKOsI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3NUKA
7.1 DJIEMEHTBI KBAHTOBOM OITHUKH
7.1.1 @otonsl. @opmyna Ilmanka cBs3u sHeprum (GoToHa C
€ro 4yacTOTON. DHeprus U UMIyJbC (poToHA
7.1.2 OTkpbiTHE U HUCCIIEIOBAHUE
doroaddexra. OnbIThI AT.
CronetoBa. 3akoHbl hoTodhdekTa
7.1.3 VYpaBuenue DiinmreiiHa i poroaddexra. "Kpacnas
rpanuna” gororddexra
7.14 Jasnenue ceera. OnbiTel I1.H. JleOenera
7.1.5 XHUMHUUYECKOE IEHCTBHUE CBETA
7.1.6 TexHudeckue ycTpoiictBa:  (OTORIIEMEHT,
(doromaTuuk, conHeuyHas OaTapesi, CBETOIUO
7.2 CTPOEHHME ATOMA
7.2.1 Monensatoma  Tomcona.  OmbiTel  Pesepdopna
TI0 UCCIIEJOBAHUIO CTpoeHus aroma. [lnanerapHas
MoOJieIb aToMa
7.2.2 [octynatsl bopa. M3nydenue u nornouienrue (OTOHOB MPH
IepexoJie aToMa C OJHOTIO YpPOBHSI PHEPrHMHM Ha JIPYroOu.
Buner cnexrpoB. Cnekrp ypoBHEHW DJHEPrMM aToMa
BOJIOpOJIA
7.2.3 Bonnoseie cBoiictBa uyactun. Bomnel  ge  bpoins.
KopmyckyasipHO-BOJTHOBOM Jyaau3M. Hudpakius
3JIEKTPOHOB Ha KPUCTAJLIAX
7.2.4 CrioHtanHoe u BBIHYKJICHHOE UBITyYEHHUE.
YerpoiictBo Y IPUHIMI paboThI Ja3epa
7.2.5 TexHu4yeckue yCTpOMCTBA: CIEKTPAJIbHBIN
aHaIN3
(cnexTpockom), Jlazep, KBAHTOBBIA KOMITBIOTED
7.2.6 [IpakTudeckue padbotel. HabmoieHue TMHERYaToro crekrpa
7.3 ATOMHOE A/1PO
7.3.1 MeTozbl HaOIIOICHHUS U PETUCTPALIUH 3JIEMEHTapHBIX
YacTUI]
7.3.2 OtkpeiTHe paguoaktuBHOCTH. OmbiTel  Pesepdopma 1o

OIIPEIETICHNUIO  COCTaBa  PAJANOAKTUBHOTO  H3JIyYCHHS.
CpoiictBa anbda-, Oera-, ramma-uznydyeHus. BrusHue




pPaarOAKTUBHOCTH Ha )XKUBbLIC OPraHMU3MEI

7.3.3

OTkpbiTHE TIPOTOHA M HEeWTpoHA. HykioHHas Moaens sapa
I'eitzenbepra - WBanenko. 3apsa sapa. MaccoBoe 4ucio
siapa. M3oTomnsl

7.3.4

Anbda-pacniaz. DIEKTPOHHBIH W TO3UTPOHHBIA OeTa-
pacnan. ['aMMa-uznyuyenue. 3aKkoH paglo0aKTHBHOTO
pacmaja

7.3.5

DHeprus CBA3M HYKJIOHOB B siipe. SIIEpHBIE CHUIIBL.
HedexT macce sapa

7.3.6

SnepHble peakuuu. Jlenenue u CUHTE3 sAEp

7.3.7

SAnepusiii peaktop. Tepmosimepusbiii cunte3. [IpoGnemsr u
MEPCIIEKTUBBl  SIACPHOM  DHEPreTHKU. DKOJOTHYECKHUE
ACIIEKTHI SIACPHOM DHEPIETUKHU

7.3.8

DNEeMEHTApHbIE YaCTHUIBL. OTtkphiTHE
no3utpoHa. ®yHaamMeHTaIbHbIE B3aUMOICCTBUS

7.3.9

Texauueckue YCTPOWCTBA: AO3UMETD,
kamepa BunbcoHa, siaepHbIil peakTop, aToMHas 6oMOa

7.3.10

[Ipaktrueckue pabotel. McciemoBaHne TPEKOB YAaCTHIL
(o roToBBIM (poTorpadusim)

OJIEMEHTBI ACTPO®U3UKHU

8.1

Bun 3Be3gnoro HeOa. Co3Be3aus, sIpKUE 3BE3IbI,
IIaHEThI, UX BUJIHUMOC JIBUKCHHUEC

8.2

Conneunas cucrema. [lnanerst 3emHoi rpymnimsl. [lnanersi-
TUTaHTBl U HUX CIIyTHUKH, KApJIMKOBBIC IUIAHETHI. Maible
Tena CoTHEUHOM CUCTEMBI

8.3

Comnnue, ¢potocdepa u atmochepa. ConmHeuHass aKTUBHOCTh

8.4

Hcrounuk OHEpPIrun COJ'IHI_Ia " 3BE31

8.5

3Be3/lbl, MX  OCHOBHBIE  XapaKTEepPUCTHKU:  Macca,
CBETUMOCTh, PAJIUYC, TEMIepaTypa, WX B3aHUMOCBSI3b.
JuarpamMma "crnieKTpaJibHbIM KJIacC - CBETUMOCTB'". 3Be3/bl
rJaBHOH IIOCJIEAOBATEILHOCTH. 3aBUCHMOCTHL ''Macca -
CBETHUMOCTB" JJIs1 3BE€3]1 INIaBHOM IOCJIEI0BATEIbHOCTH

8.6

BHy’[‘peHHCC CTPOCHUC 3BC3. COBpCMeHHHC
MMpEaACTABJIICHHUA O MPOUCXOKACHHUN W 3BOJIIOLUN COJIHIIa n
3BC3/. OTansl JKU3HU 3BC3]

8.7

Muneunbiii  Ilyte - nHama [amaktuka. ChoupanbHas
cTpykrypa ["anakTuku, pacnpeneneHnue 38e3/, raza 1 mbUIu.
TTonoxenue n awxenne ConHia B ['amaktuke. Ilnockas u
chepuyeckas MmoacUcTeMbl I aJakTHKH




8.8 Tunel ranaktuk. Paguoramaktuku u kBasapsl. UepHbie
JBIPBI B siIpax TalaKkTHUK

8.9 Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa606:a.
Paz6eranme ramaktuk. Bospact u paamyc Bcenennoii,
teopus bonwioro B3peiBa. Mogaens "ropsiueit Beenennoit".
PenukToBOE M3NMyUeHUE

8.10 Macmrabnas ctpyktypa  Bcenennoii.
Meraranaktuka. Hepemiennble npo0iemMbl aCTpPOHOMUU

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Gusuka, 10 kinace/ Mskue I'.41., byxosues b.b., Corckuiit H.H. non
penakmueit [TapdpentreBoit H.A., AkunonepHoe o6mecTBo «31aTenscTBo
«IIpocsemieHue»

» ®usuka, 11 kmacc/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M. nox
penakiueit [TapdpentreBoit H.A., AkunonepHoe o6iiectBo «31aTenbCcTBO

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubnuoreka [{OP







