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MNOSACHUTEJIBHASA 3AIINCKA

AnantupoBaHHas nporpamMma mo (usuke 0a30BOro YpOBHS HAa YpPOBHE
cpeaHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TOJOKEHUU W
TpeOOBaHMI K Pe3yNbTaTaM OCBOEHHS OCHOBHON 0Opa3oBaTeIbHON MpPOrpaMMbl,
npeacraBieHHpIx B ®I'OC COO, a Ttakke ¢ ydéroMm denepanbHOi pabdboueit
NpOrpaMMbl BOCIUTAHUS W KOHIICTIMM TPENoJAaBaHUusl y4eOHOTO TIpeaMeTa
«duzuka» B 00pa3oBaTeNbHBIX oOpranu3anusx Poccuiickoit dDexaeparumy,
peanu3yrouMX OCHOBHbBIE 00pa30BaTENbHBIE TPOTPAMMBI.

CopnepxaHve aganTUPOBAHHOW MPOTpaMMBI 1O (U3MKE HAMPABICHO HAa
dbopMUpOBaHHE €CTECTBCHHO-HAYYHON KapTHUHBI Mupa oOyuarommxcs 10-11
KJIacCOB Mpu oOydeHWHu uX (pusnke Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-
JesATeNbHOCTHOrO noaxoaa. Ilporpamma no ¢usuke cOOTBETCTBYET TPEOOBAHMIM
OI'OC COO x niaaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METaNpeIMETHBIM
pesynbTaTaM OOydYeHHs, a TakKe YYHUTHIBA€T HEOOXOAMMOCTh peanu3aluu
MEXIPEAMETHBIX  CBsI3ed  (U3MKH C  C€CTECTBEHHO-HAYYHBIMH  yYCOHBIMHU
npeaMeramu. B Hell onpeaenstoTcs OCHOBHbBIE LENU U3yYeHUs (PU3UKU HA YPOBHE
cpenHero ooOmero oOpa3oBaHUs, IUTAHHUPYEMBIE pe3yJbTaThl OCBOCHUS Kypca
(U3HUKU: TMYHOCTHBIE, METANIPEMETHBIC, TPeAMETHBIE (Ha 6A30BOM YPOBHE).

AJnanTupoBaHHas IporpaMma o PU3NKe BKIIOYACT:

@ IUIAHUPYEMBbIC Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B
TOM YHCIIE TIPEIMETHBIE PE3YJIBTATHI TI0 TOJIaM 00YUYCHUS;
@ cojepkaHue yaeOHoro mpeamera « Du3nkay 1mo rojgaM oOydeHusl.

®duzuka Kak Hayka O HambOosee OOHIMX 3aKOHaX MPUPOJIBI, BBICTyMHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUM 00 okpykaroiieMm mupe. [IKonbHBIN Kypc GU3MKU — CUCTEMOOOPa3yIOIIHMA
JUTISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (HU3UYECKHE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SIBIICHWN, HM3y4aeMbIX XWUMHUCH, OHMOJIOTHEH,
dbu3uyeckoir reorpadueld W acTpoHOMHeEH. lcronap3oBaHME U AKTUBHOE
npuMeHeHHe  (QU3MYECKUX 3HAHUM  ONpeAeiisieT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe DHEPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCAa, TOJIyYEHHUs] HOBBIX MATEpHUANIOB C 3aJaHHBIMU CBOMCTBAMU WU JPYTHUX.
N3yuenne ¢Pu3MKu BHOCUT OCHOBHOW BKJAJ B (OpMUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydJaromuxcs, B (OpMHUpPOBAHHE YMEHUN IPUMEHSTH
Hay4YHBIN METOJ1 MO3HAHUS MPU BBIMOJHEHUN UMU YUY€OHBIX UCCIIEIOBaHUN.

B ocHOBy kypca ¢u3WKK IS ypOBHS CpefaHero oOmiero oOpa3oBaHMS
MOJIOKEH pA HUJEH, KOTOpPhlE MOXKHO paccMaTpUBaTh KakK MPUHIMIBI €ro
MOCTPOECHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISETCSA JIOTHUECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOM (DU3HUKHU.

Hoes cenepanusayuu. B CcOOTBETCTBUM € HEW Marepuan Kypca (U3UKA
o0beMHEH BOKPYr (Qu3nueckux Teopud. Begymmm B Kypce sBIsSeTCs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanuss mnpeanonaraeT HMCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAa (DU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢u3uKku ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKHUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpaenennocmu. Kypc ¢Gu3uku mnpeamnoiaraet
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTHYECKUX TPHUIIOKCHHM
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuszayuu peanusyercss MOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJIEp>KaHUsl, TMOCBSMIEHHBIX OJKOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHKUA M TEXHOJOTHUW, a TaKKe OOCYKICHUS
po0JieM palioOHATBHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€30MacHOCTH.

CrepxHEBBIMHU JJIEMEHTaMHU Kypca (PH3UKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUYECKUE TEOpHH ((POPMHUpPOBAHUE MPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3NUYECKON TEOPUH, POIH (PYHIaMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O TMPUpPOJAE, TpaHUIAX
MPUMEHUMOCTH TCOPUH, IS OINUCAHWUSA €CTECTBCHHO-HAYYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]e
BCEro 3a CU€T OpPraHU3allid SKCIEPUMEHTAIBHOU NEATEbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOMIWN CIIMCOK YYCHHYECKHUX
NpaKTUYECKUX padoT. BhijeneHrne B yka3aHHOM IE€pedHE JIabOpaTOpHBIX padoT,
OPOBOAMMBIX [ KOHTPOJSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMHU
00pa3oBaTEIBLHOIO TMpOoIecca MCXOJd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUSI U
ocHameHuss kaOmHera Qusuku. Ilpm »dTomM obecrieumBaeTcsi OBJIAJICHHUE
OOyYarONIMMHUCS YMEHUSIMU TPOBOJUTh KOCBEHHBIE W3MEPEHHUS, HCCIECIOBAHMUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH W TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bonpmioe BHUMaHWE yAENSETCA PENICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM AJia pacd€THBIX 3a/7ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJjaHHON (PH3MYECKON MOJIETBIO, TTO3BOJISIONINE TPUMEHATh U3YYSHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jiesia Kypca, TaK W WHTETPUPYs 3HAHHS W3
pasHbIX pa3nenoB. [ kayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJjaHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYECKUX SBICHUM W TPOIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyroume BbIOOpa (U3MUECKOW MOJAENW IJisi CUTyallud NPAKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CIeUeHUI0 Y4eOHOTOo Ipolecca 0a30BbIi ypOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpeMETHOrO0 KaOuHeTa (U3WKK WM B YCJIOBHUSIX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAY4YHOro IMKJiIa. B xaOuHeTe (U3MKHU JTOJDKHO OBITH
HeoOXxoauMoe J1abopaTopHoe 0OOpyJOBaHUE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpamMme 1o (U3NKEe YUCHUYECKHX MPAKTUYECKHX PaboT W JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOCCIEYMBAET ITOCTAHOBKY
MEPEUNCIICHHBIX B MporpaMMe 10 (GU3WKE KIIOYEBBIX JIEMOHCTpAIui IS
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW M  TPOILECCOB, OMIHUPUYECKUX |
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJI0OBaHHUE Il YUYEHHUECKUX TMPAKTUYECKUX padboT
dbopmupyeTCcss B BHAE TEMAaTHYECKUX KOMILUIEKTOB M OOECIIEYMBACTCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX OOydYalmmMXca. TeMaTH4ecKne KOMIUICKTHI
71a60paTOPHOTO O00OPYAOBAHMS JOJKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTCPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE HU(POBBIX J1a0OPATOPHUIA.

OCHOBHBIMHU TIEJIIMH U3y4eHUS PU3HUKHU B 00IIEM 00pa30BaHUU SBIISTFOTCS:

® dopmupoBaHme wHHTEpeca M CTPEMJICHUS OOYYaOMMXCA K HAYIHOMY

W3YYCHUIO TPUPOJIBI, Pa3BUTHE HMX HHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

@ pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUpPOBAHKE
HCCIIEIOBATENIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

® (QopMmMupoBaHME HAy4YHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HU3yYeHUs
OCHOB CTPOEHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

® ¢dopmupoBaHHe YMEHUH OOBSICHATH SBJICHHS C HCIOJIb30BaHHUEM
(U3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

® (QopmMupoBaHue NpeACTaBICHUNA O pONM (PU3MKHU JJs Pa3BUTHUS JIPYTUX

€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.
JlocTmkeHne ATHX Ieneld obecreynBaeTcs PEIICHUEM CIEAYIOIUX 3a7ad B
MpoIiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus:



@ MpuoOpeTreHue  CUCTEMbl  3HaHMH 00  o0mmx  (U3MYEecKux

3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJIFOYAsI MEXaHUKY,
MOJIEKYJIIpHYIO  (PU3UKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PU3UKH;

® dopmupoBaHHWE YMEHUM TPUMEHSATH TEOPETUUYECKUE 3HAHUS IS

oObsSICHEHUS (PUBMYECKUX SBJICHUM B TIpUpPOJAEC U I TPUHATHUS
MPAKTUYECKUX PEIICHUH B OBCEIHEBHOW KU3HU;

@ OCBOCHME CIOCOOOB pEIIEHUs Pa3IuYHbIX 3a7ad C SBHO 3aJaHHOMN

bu3nUeckoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3JiaHue (PU3MUECKON MOJICIIH, aJICKBAaTHOU YCIOBHUSAM 3a]1a4H;

@ IIOHMMAaHHC (1)I/IBI/I‘I€CKI/IX OCHOB H IIPHUHIHMIIOB ,HCfICTBI/I)I TCXHUYCCKHUX
YCTpOﬁCTB N TCXHOJIOTMYCCKHUX IIPOUCCCOB, UX BIMAHUA HAa OKPYIKAIOIITYIO
cpeay,

@ OBJIAJACHHC MCTOAAMH CAMOCTOATCIIBHOIO INIAHUPOBAHHUA WU IIPOBCIACHUA

(GU3UYECKUX DKCTIEPUMEHTOB, aHAIN3a M HHTEPIIPETaruu HWH(POPMAIIHH,
ONPENEIEHUS JOCTOBEPHOCTH NOJIYYEHHOTO PE3yJIbTaTa;

@ CO3/1aHUE YCIIOBHMM JUISl PA3BUTUS YMEHUU MPOEKTHO-UCCIEN0BATEIBCKOM,

TBOPUYECKOU JIESITETILHOCTH.

Ha usyuenne ¢usuku (0a30BbIi YpOBEHb) Ha ypPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoAuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (u3uKe TMepedeHb JIalOpaTOPHBIX H
NPAKTUYECKUX padOT SBIAETCA PEKOMEHIOBAaHHBIM, YUYWUTEIb JETaeT BBHIOOD
MPOBEJCHHUS JTa0OPATOPHBIX pPabdOT M OMBITOB € YYETOM HMHIWBHUIYaIbHBIX
0COOCHHOCTEN 00yJaromuxcs.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NO3HAHUS

®usuka — Hayka O mpupone. HaydHple METOIBI MO3HAHMS OKPYXKAOIIETO
Mupa. Posb DOKCriepuMeHTa M TEOpUM B IpOLECCE IO3HAHUA IPUPOJBL.
DKCIIepUMEHT B (pU3HKeE.

MopnenupoBanue (U3MUYECKUX SIBICHUNA M mpoueccoB. HayuHble TUMOTE3bI.
®duszuveckre 3aKOHbI U TEOpPHH. | paHHIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb n MecTto Qu3uku B GOpMUPOBAHMU COBPEMEHHOW HAay4YHON KapTHHBI
MHpA, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble u IUQPPOBbIE H3MEPUTENIbHbIE MPHOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

ITepemernienne, CKOpoCTh (CpeaHsE CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTe€pUalibHOW TOYKH, UX MPOEKIMM Ha OCHU CHUCTEMBI KOOpIMHAT.
CnoxeHue nepeMeleHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpPsSMOJUHEWHOE JBIKeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHMS, NYTH H NEPEMEIICHUSA
MaTepuaJbHON TOYKU OT BPEMEHH.

CBoOoaHOE nazieHue. Y CKOpeHne CBOOOIHOTO MaJIeHUs.

KpuBommnHennoe  nBukeHue. J[BUKEHHE  MaTepUallbHOW TOYKM IO
OKPYHOCTH C IMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepron u wactora obparnienus. LleHTpocTpeMuTeNIbHOE YCKOPEHHE.

TexHuyeckne yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JBH>KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC NEpEaadu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBIKCHUSL.

[IpeoOpa3zoBaHue JBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3Mepenune yckopeHust CBOOOHOTO MaAeHuUs.

Hanpapnenue cKOpocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yuyeHne HEpaBHOMEPHOTO JABHMXKEHHUS C LIEJBbIO ONPEIEIICHUS MTHOBEHHOU
CKOpPOCTH.

UccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, HPOWIEHHBIMU TEIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TNIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuenue ABuxKeHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
IUI MaTepUaabHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHraabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (moxosi, ckoyibkeHus1, kadenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUS U cuiia TpeHus: nokosa. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS MPU IBUXKECHUU TEJa B KUJKOCTU UIIU Ta3e.

[TocTynarensHO€E U BpalaTeIbHOE IBUKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTEJIBHO OcH BpaumieHus. I[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: MOAIMIHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBenue nHEpUUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTaJICHHUH.

CpaBHeHUME CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUA.

VYcnoBust paBHOBeCHs TBEPAOro Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3Iie, oT ux aedopMaliyi.

HccnenoBanue ycloBHM pPaBHOBECHS TBEPAOrO TEJNA, HUMEIOLUIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus ¢ MexaHuke

Nmnynbe MarepuaqbHOM TOYKH (Teia), CUCTEMbl MaTepUabHBIX TOYEK.
Nmnynbc cuiibl M1 U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCA.
PeakTtuBHOE ABMKEHUE.

Pa6ora cuiabl. MOITHOCTD CHITHL.

Kunernueckass sHepruss MarepualbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUH.

[ToTenumnanbHas SHEprusl. [ToTenuuanbHast SHEprus YIpyro
neOopMUpPOBAaHHOM  TIPYXKHWHBI.  I[loTeHIManbHAas  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3EMIJIU.

IToTenumanbHbIC u HEINOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKONW HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOU SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCcTpoWCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYXUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBMIKEHHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHN B KUHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

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

Paszpnes 3. MouiekyisipHasi (pU3NKa U TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSL YaCTUIl BewlecTtsa. MoOJenn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPABIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJekyll. KonunyecTBo BemectBa. [locTosiHHas ABoraapo.

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



Mopens  upeanpHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpHM HJIEabHOTO ra3a. AOCONIOTHas TemIeparypa Kak Mmepa
CpEIHEM KWUHETUYECKOW DSHEPrMHU TEIJIOBOrO JABMKEHHMsA vactul rasza. [llkana
temneparyp KensBuna. I'a3oBble 3akoHBI. YpaBHeHue MeHneneeBa—Knanenpona.
3akoH JlanbroHa. M30mponeccsl B UAECATBHOM ra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM
BemnecTBa. ['paduueckoe mnpeacTaBIeHUE H3OIMPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OpTaHUYECKUX COECTMHEHUN.

OnbiTel 10 MU PYy3UN KUIAKOCTEH U Ta30B.

Mopnenb 6pOyHOBCKOTO ABUKECHHUS.

Mogaens onbita LlTepHa.

OnpIThI, JTIOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS MJICaJbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

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

HccnenoBanue 3aBUCUMOCTH MEK]Ty TapaMETPAMU COCTOSIHUSL Pa3peKEHHOT0
rasa.

Tema 2. Ocnogvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEeHHssI dHEPIUs TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHeHus. KommyecTBo Temnotsl U padbota. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  MJAEAJIBHOro  ra3a. Buael  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IeIbHas TEIJIOEMKOCTh BEIECTBA.
KonudecTBo TemIoThl IpH TEIionepeaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKHU.
[IpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. I['padudeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh IPO1IECCOB B MIPUPOJIE.

TermmoBble  MammHbl.  [IpuHOMIBI  AEUCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBanust SHEpPruM B TEIIOBBIX MamuHax. KoadduimeHt mnose3Horo
neiictBus TteroBo mammubl. [{ukn KapHo m ero ko3dduimeHT mosie3Horo
JEHCTBUSA. DKOJIOTUYECKHUE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuyeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CTOpaHMUsl, OBITOBOM XOJOAUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW J3HEpPruM Teja IMPU COBEPIICHUH PabOTHI: BBUIET
npoOku u3 OyTBUTKM TIOJ JIEWCTBHEM CKAaTOro BO31yXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUIECOIEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEpPruu (TeMIiepaTyphbl) Tea Ipu Terlonepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3AYILIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEII BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammusie cocmoanusn eeuwecmea. Dazoevie nepexoovl

[TapooOpazoBanue U KoHneHcalus. Vcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXXHOCTh BO3Ayxa. HacwlllleHHBbIH map. YaelbHas TeImioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBJICHUS.

Teépnoe Teno. Kpucrainmuyeckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctayioB. Kuakue kpuctauibl. CoBpeMeHHbIE Marepuanbl. [lnaBieHue u
KpUcTaJTM3anus. Y ieabHasl TerioTa miaBienus. Cyonumanusi.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuueckne yCTpONCTBa M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJIYyUYCHHUS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEepPUalOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MTAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBanus U MIaBJIeHUST KPUCTAUIMYECKOTO BEIIIECTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonivl

N3mepeHre 0THOCUTENBLHON BIIaXKHOCTU BO3yXa.

Paznen 4. DjekTpoauHAMHMKA
Tema 1. Inekmpocmamuka
OnexTpuzaumst Tell. OJEeKTpUYecKHil 3apsan. J(Ba Buaa 3IEKTpHUYECKUX
3apsA0B. IIpOBOOHUKH, IOURJIEKTPUKU M TOJYNPOBOJAHHMKU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH KynoHa. To4euHbIN 3JIEKTPUUECKHAN 3apsI.
Onextpuueckoe mnose. Hampsok€HHOCTh 3nekTpuyeckoro mnons. [lpuHinmn



CYHEPHO3ULIUNA DIEKTPUYECKUX Iosien. JIMHMKM HAnpsyKEHHOCTH JIIEKTPUYECKOTO
HOJIAL.

Pabora cun  anektpoctatmdyeckoro  mosis.  I[lorenuman.  PasHocTh
MOTEHIHAIOB. [IpOBOOHMKM M JAMDIIEKTPUKH B  JIIEKTPOCTATUYECKOM IIOJIE.
JludnexkTpuyeckas MpOHULAEMOCTb.

OnekTpoéMKoCcTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
AIIEKTPOMETp, DJJEKTPOCTaTHYECKas 3allUuTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN aIapar, CTPYHUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLNI IEUCTBUSA dJIEKTPOMETPA.

B3aumopericTBre HAANEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTOpa OT IUIOLIAIU
IJTACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKAM TOK. YCIIOBUS CYLIECTBOBAHUS DIECKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [locTostHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. Y ICIBHOE CONPOTHUBICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomrHOCTB
ANEKTPUUYECKOTO TOKA.

DNEKTPOJABWXKYILASA CHJIA U BHYTPEHHEE CONPOTHBIIEHUE HCTOYHUKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpuyecKoi nenu. KopoTkoe 3aMbIKaHueE.

DOnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BaKyyMe. CBOKMCTBA JIEKTPOHHBIX ITyYKOB.

IToxynpoBOIHHKWY. CobOcTBeHHas 151 IPUMECHAS IIPOBOJAUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—n-niepexosa. [1oxynpoBogHUKOBBIE TPUOOPBHI.

DONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciulaBax  JIJIEKTPOJIUTOB.
DIEKTpOIUTUYECKAs JUCCOUMALNS. DIEKTPOIIH3.



DJNeKTpuuecKuii TOK B Tra3zax. CamMOCTOATENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Monnus. [Lnazma.

TexHudyeckre yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP,
BOJIbTMETpP, PEOCTaT, HWCTOYHHKUA TOKa, OAJIEKTPOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN 11O/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CHitbl TOKa U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX NPOBOAHUKOB OT JUJIMHBI,
IUTOLIAAM MTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CmMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

IIpsmoe w3MepeHHe JSIEKTPOABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

HckpoBoii pa3psa M IpOBOJAUMOCTb BO3yXA.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEmaHHOro COEIMHEHUS PEUCTOPOB.

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

Habmroienue snextpomnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHs B 10 Kiacce ocymiecTBISIETCS €
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBA3CH C KypCaMHM MaTE€MAaTHUKH,
OMOJIOrMH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YYEHUEM METOJOB HAYyYHOI'O
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, runores3a, (uU3MUecKas BEIUYMHA, 3aKOH,
TEOpusi, HAOII0ICHNE, SKCIIEPUMEHT, MOJECIIMPOBAHNE, MO/IENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHMM, JMHEWHas (yHKIHA,
napabona, runep6osia, Ux rpa@uKd U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUH HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonocus: mMexaHudeckoe IBUKEHUE B KMBOW mpupoze, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPENayH, TEIIOBOE PAaBHOBECHE),
ANEKTPUYECKHUE SABIICHUS B KUBOU MIPUPOJIE.

Xumus: JTUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHYECKAS TUCCOIUAINS,
rajibBaHUKa.

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

Texnonocus: mpeoOpa3oBaHHUE ABIKEHUH C HCTIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpeHUS B TEXHUKE, TOJIIMITHUKN, WCIOIb30BaHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHHKE (pakera, BOAOMET W JpyTHe), ABUTATEIh BHYTPEHHETO
cropaHwusi, mapoBasi TypOMHA, OBITOBON XOJIOJWIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHaioB, B TOM YHCJIE HAHOMATEpPHAJIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYWHBIN IIPUHTED, DIIEKTPOHATPEBATEIHLHBIC IpUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBaHUKA.

11 KITACC

Pa3znen 4. DinekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHas UHOYKYUA

IlocTosiHHBIE  MarHuThl.  B3auMoJEMCTBHE  IMOCTOSIHHBIX  MarHUTOB.
MarnntHoe mone. Bexrop marHuTHOM wuWHAYKUOMH. [lpuHImMn cyneprno3uunuu
MAarHuTHBIX noJyied. JIMHMM MarHuTHOM WMHAYKUWW. KapThHa JWHUNA MarHUTHOM
WHIYKIIMHU T10JI1 MOCTOSTHHBIX MarHUTOB.

MarautHoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKUUAH
MArHUTHOTO TOJISL JJIMHHOTO MPSMOTO0 NMPOBOJHUKA M 3aAMKHYTOTO KOJBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiictBue npoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOIyJib U HalpaBlieHHe. J[BuxkeHre 3apsSAKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM IoJjie. PaGoTa cuisl Jlopenna.

SlBneHne BIIEKTPOMAarHUTHOW HHAYKOMUA. [lOTOK BEKTOpa MarHUTHOU
WHAYKUAHW. OJIEKTPOABIKYINAS CHJIA WHIYKIUMHA. 3aKOH 3JICKTPOMArHUTHOMU
nHayknuu Papanes.

BuxpeBoe »siekTpuyeckoe TmoJie. IDJIEKTPOABWKYIIAs CHJIAa WHIYKIHH B
MPOBOJHUKE, JBHKYIIEMCS TOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHE CAaMOMHIYKUHMH. OJEKTPOJABIKYIIAs  CHIIA
CaMOWHIYKIIUH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHnueckne yCTPOMCTBA M IPAKTUYECKOE TMPHUMEHCHHUE: IOCTOSIHHbBIC
MAarHuThl, JJECKTPOMArHUThI, BJICKTPOJBUTATEb, YCKOPHUTEINU 3JIEMEHTaApPHBIX
YaCTHUIl, UHIYKIIMOHHASI TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIuHWY MHYKIIMY MAarHUTHOTO TOJISI.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3eKTPOMArHUTHOW UHAYKIUH.

[IpaBuno Jlenua.

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

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue AelCTBUA MNOCTOSTHHOTO MarHuTa Ha PaMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Paszgea 5. KoJsieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1€0AHUA

KonebGarenbnas  cucrema. CBoOOAHBIE  MEXaHUYECKHME  KOJeOaHUS.
[Mapmonmnyeckue konebanus. [lepumon, vacrora, amrumutyaa u ¢asza kKojeOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTHU4eCKUA MASTHUK. YPAaBHEHHE TAPMOHUYECKUX
koJiebanuii. [IpeBpaiiienre HEPrun Mpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJ€OaHUS B
UJCATHbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHYEeCKUMHU U
ANEKTPOMAarHUTHIMU KoJebanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPI'uM B UJEaTbHOM KOJie0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromux KojaeOaHuaX. BrIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMS.

ITepemennbiii  TOK. CHUHYCOMIANBHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JACHUCTBYIOIIEEC 3HAUYCHUE CHUJIBI TOKa U
HANPSHKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOIICHUE IIEKTPUUECCKOM
SHEPIUHU. DKOJIOTMYECKHE PUCKHU IPU MPOM3BOJCTBE 3IIEKTpo3Hepruu. Kynbrypa
WCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHu4yeckre yCTpOHMCTBAa M IPAKTUYECKOE IPHUMEHEHUE: DIIEKTPUYECKAU
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIUHUU JIEKTPOIIEpeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOAaTeNbHOW CHUCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasiTHHK).



Habmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CB0OOOHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HANPSKEHUST OT BPEMEHU) ISt
AJIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu TOCAEOOBATENBHOM COEAUHEHUM PE3UCTOpPA, KATYIIKU
HMHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPOIEPEaAUH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

UccnenoBanne 3aBUCUMOCTH TIEPUOIA MaJIbIX KOJ€OaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MAacChl Tpy3a.

UccnenoBanne NEepeMEHHOr0 TOKa B 1€MW U3 MOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATyIIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmpoOMazZHUNHbLE 80IHbL

Mexanuueckue BOJIHBIL, yCIOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpocTpaHeHuss M JuiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIE BOJIHBI.
WNurepdepenius u audpaxius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3IYyUYECHUS JIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoil BosHe. CBoiicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)X€HUE, MpEIOMIICHUE, MOJspu3anus, Tupaxius,
unrepdepeniuss. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

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

[IpuHLMTBI paguOCBS3U U TENEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAKOLIEN CPELBI.

TexHuyeckre yCTpPOWCTBA M NPAKTUUECKOE MMPUMEHEHHUE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIpPOCTPAHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak ICTOYHHK 3BYKa.

HabGmronenue orpakeHus: ¥ MpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenune natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmronenne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYAOU H
4acTOTOM KOJeOaHUM.



UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
npesioMIIeHHE, Mospu3anus, AU paKius, nHTephepeHITus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. lIpsMmoinHENHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOU cpeae. JIyd cBera. ToyeuHblii ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeTa. [locTpoenue nzoOpaxkeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI MPETIOMIIEHUS CBeTa. AOCOMIOTHBIN MMOKa3aTelNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenesnbHbI yroja IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

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

ColOuparomie U pacceuBarolue JauH3bL. ToHkas mauH3a. DOKyCcHOE
paccTosiHME M ONTHYECKash cuja TOHKOM nuH3bL. [locTpoeHune m300pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Dopmyna TOHKOW JUH3BI. YBETUYECHUE,
JlaBaeMOe€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. HWurtepdepenmus cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEHIIMOHHOM
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakuuonHas pemeérka. YcCIoBUE HAOIIOIEHUS
[JIABHBIX ~MAaKCUMYMOB TP NaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonapuszanus caera.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOEC IPUMEHEHHE: OYKH, JIyIa,
doToanmapar, TPOEKIIMOHHBINA ammapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKITMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEHOE PpACITPOCTPAHEHUE, OTPAXKEHHE M NPEIOMIIEHHUE CBETA.
OnTuyeckre mpruodOpHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mojelb CBETOBOAA.

UccnenoBanne CBONCTB M300paKEHUHN B JIMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKONa.

Habmronenne natepdepeHny cBeTa.

Habmronenune nudpakiuu ceera.

Habmronenue aucnepcuu cBera.

[TomyyeHnune cnekTpa ¢ TOMOILIBIO MTPU3MBL.

[Tomyyenue cexTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonivl



N3mepenue nokaszaresns NpeIoOMICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3AX.
Habmronenue aucnepcuu cBera.

Pa3znen 6. OCHOBBI cieMAJILHON TEOPUU OTHOCUTEJIbHOCTH
I'panunpl  TPUMEHMMOCTH  KiacCM4yeckod — mexaHuku.  [loctynaTsl
CIICIMAJIbHOM TEOPUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTh MOAYJIS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITECHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpaleHUE
JUTVHBI.
DHEPrusi U UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISTUBUCTCKOW YACTHUIIBI. DHEPIHUs
IIOKOS.

Paznen 7. KanToBas pusuka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBs3u s3Heprun GOTOHA C €ro YaCTOTOW. DHEprus
U UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CToneroBa. 3akoHBI

dboroaddekra. YpapHenue DiHmTerHa 11 pororddekra. «KpacHas rpaHuiia
dhoroaddexra.

JlaBnenue ceera. OnwiThl I1. H. JleGenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue ycTpoiicTBa W MPaKTUYECKOE IPUMEHEHHE: (POTOIIEMEHT,
dboTonaTumK, coIHEUHas OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeIHETO GoTodddexTa.

Cseroauog.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas moxpens aroma. Iloctynatel bopa. M3nydenue u mornoieHue
(GbOTOHOB TpU TEepexoie aroMa C OJHOTO YpPOBHSI SHEPruu Ha Apyroi. Bumsl
cnekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BosiHoBeIe cBoiicTBa yactuil. Bosubl ne bpoiins. KopnyckyisipHO-BOJTHOBOM
Iy aliu3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHuueckne YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYEHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, n1abopamopnsie pabomul

HaOmronenue imHeyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TamMma-U3ITy4YEHUS.
BnusiHne paanoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anbda-pacnaa. ONEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacnan. [amma-
M3JIy4yeHre. 3aKOH paJuOaKTUBHOTO pacIaja.

DHeprus CBs3M HYKJIOHOB B sifipe. Snepubie cuiibl. [ledexT maccsl sapa.

SAnepnsie peakuuu. Jlenenue u CUHTE3 sEp.

Anepnswiii peaktop. TepmosepHbiii cunTe3. [IpobiieMbl U MEPCHEKTUBHI
AJIEPHON DHEPIETUKH. DKOJOTHUECKUE ACTIEKThI SIACPHON SJHEPTETUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTtoabl HAOIIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMoJieicTBUS. EAMHCTBO (pr3nueckoit KapTHHBI MUpa.

TexHudyeckne yCTpOWCTBA U NMPAKTUYECKOE MPUMEHEHHE: NO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CY€TUMK HOHUBUPYIOLINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbonul

UccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM doTorpadusim).

Pa3zpges 8. JiieMeHTHI aCTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BUTHS acTpoHoMuU. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETH, UX BUIUMOE
JIBIDKCHHE.

ComnHeunas cucremMa.

Connne. ComHeuHasi akTUBHOCThb. McTounuk sHeprum CoyiHIIA M 3BE3L.
3BE3/IbI, MX OCHOBHBIE XapaKTEPUCTUKH. J[parpamMma «CHEKTpaJIbHBIM KJacc —
CBETUMOCTE». 3BE31IBI TJIABHOHM IIOCJIEAOBATEILHOCTH. 3aBHUCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3]l TJIABHOW MOCIIEIOBATEIIbHOCTH. BHyTpeHHEe CTpOeHHE



3B€3/1. COBpeMEHHBIE MPECTABICHUS O MPOUCXOXKICHUHN U 3Bomonuu CoiaHua u
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [Iyte — nama [Nanaktuka. Ilonoxxenue u nBuxenue CoJiHIa B
lNanmaktrke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPBI B sApax
rajgaKkTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue rajakTuk.
Teopus bonbmoro B3peiBa. PenukToBOE U3ydYeHUE.

MacmrabHast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH ISl OTIPE/IeTICHUsI TOJIOKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usi CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3BI.

Habmronenus B Teneckon JlyHbl, uraneT, Mieanoro Ilytu.

O0o0maromuiee NOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIbHON M ATUYECKOU chepax nesTeTbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
M aCTPOHOMHUHU B COBPEMEHHOM HayYHOU KapTUHE MHpPA, POJIb PU3UYECKON TEOPHUH
B (opMUpOBaHMM TPEACTABICHUN O (PU3UUECKON KapTUHE MHpa, MECTO
(bu3nYecKoll KapTUHBI MHUpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX
MPEACTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 Kilacce ocymiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3CH C KypcaMHM MAaTEMATHUKH,
OMoNOTHH, XUMHH, Teorpadru U TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAYyYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, TUmoresa, (u3ndeckas BEIMYMHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3MEPEHHUE.

Mamemamuxa: pemwieHHWE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKUIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMH, NpPU3HAKK MOA00USI TPEyTrOJbLHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUTyp v 00bEMa Tell.

buonocus: »nekTpuyeckue SBICHHUS B JKUBOW MPHUPOJE, KoJieOaTelbHbIE
JIBUKEHUSA B )KUBOMW MPUPOJE, ONITUYECKUE SBJIECHUSA B )KUBOU IPUPOJIE, NEUCTBUE
paanay Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAJUIMYECKOM PEIIETKH, CHEKTPaTbHBIN
aHau3.



leoepagua: wmarHWTHBIE TIONMIOCA 3€MJIM, 3QJIeKW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHHUE 3eMIICTPSICCHUI.

Texnonocus: NWUHUAMA DJEKTPOINEpenady, TEHEPATOp MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHASA T€Yb, pajap, pPaguoONpUEMHUK, TEJIEBU30D,
anTteHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlllapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes..



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenmera «®Pusmka» Ha YPOBHE CpeIHEro OOIIeTo
oOpa3oBanus (0a30BbIN YPOBEHB) JOKHO OOECIICUNUTH JOCTHIKEHUE CIICTYIOTUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI
JIM9HOCTHBIE PE3yNIbTaThl OCBOCHHUS yUueOHOTO mpeameTa « DU3uKay JOIKHBI

OTpakaTb TOTOBHOCTh M CIHOCOOHOCTH OOydYaroumxcsi PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAaIlMi, TO3UTUBHBIX BHYTPEHHHMX  YyOEXIEHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
ONBbITA U OIBITA JEIATEIBHOCTU B MPOLIECCE Peaav3allii OCHOBHBIX HAIlPaBIICHUU
BOCHUTATENIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIUNA 00YUAIOMIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCUKMCKOTO OOIIECTBA;

MPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKMX T'YMAaHUCTUYECKUX U
JEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JIE€STEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
oOIIEeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHOM OpraHu3aluy;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA MHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU IPaXIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUMCKUX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbBI U LIEHHOCTH, B TOM YHCIIE B
NESTEIIbHOCTA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3¢TeTHYeCKOro BOCIIUTAHMUS

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
MpUCYLIEro (PU3NYECKON HAyKe;



5) TPyA0BOI0 BOCIIMTAHUSA:

MHTEPEC K pa3luyHbIM cepaM MpoPecCHOHATLHON AESITebHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IacTH
(U3UKY HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TMYeCKOTr0 BOCIIMTAHMS:

c()OPMHPOBAHHOCTh 3KOJIOTMYECKOW KYyJIbTYphl, OCO3HAHHE TIJI0OAIBHOIO
XapaKkTepa SKOJOTUIECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE IEVCTBUN B OKPYIKAIOLIEN CPEJE HA OCHOBE
3HAHHU LEJIeH YCTOUYMBOIO Pa3BUTHs YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HANpPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKHU;

OCO3HAaHHE IIEHHOCTH HAy4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3y4eHUs (UMK  OCYHIECTBJISATH  MPOEKTHYIO W HUCCIEN0BATEIbCKYIO
NEATENBbHOCTh MHAUBUIYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIC Y4eOHbIE AeiCTBUA
ba3oBble Jloruyeckue AeMcTBUS:
CaMOCTOSITeIbHO  (OPMyIHpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpenesaTh LENU ACATCIbHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTHKCHMS,;
BBISIBJISITH  3aKOHOMEPHOCTH M TNPOTHUBOPEYMS B  PACCMATPHUBAECMBIX
(hbU3UYECKUX SBICHUSX;
pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHallU3a MMEIOIIUXCS
MAaTEPUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJIIM, OLICHUBATh PUCKHU MOCJICACTBUM ACATECIBHOCTH;
KOODAMHUPOBAaTh M  BBHIMOJHATH pabOTy B YCIOBUAX  peallbHOIO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,
pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE MPU PEITSHUH KU3HESHHBIX TTPOOJIEM.
ba3oBble ucciie0BaTe/IbCKuE 1€MCTBUA:
BJIAJICTh HAYYHONU TEPMHUHOJIOTHMEH, KIIOUEBBIMU MOHATHUSMH M METOAAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEI0BATENbCKONW U MPOEKTHOU AESITENIbHOCTU
B 0051acTH (DU3UKU, CTTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TOUCKY
METO/IOB peuieHusl 3a/ay (U3MYECKOro COoJepKaHUs, NPUMEHEHUIO Pa3IuYHbIX
METO/IOB ITO3HAHMS;

BJIAJIETh BHUJAMU JIEATEIBHOCTH [0 TMOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpPIpETalli, MPeoOpa3OBaHUI0 M TNPUMEHEHHI0 B Pa3IUYHBIX y4eOHBIX
CUTYallMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATh 3ajady,
BBIIBUTATh TUIOTE3Yy €€ pelIeHHs, HaXOAWTb apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS;

aHANM3UPOBAaTh TIOJYYEHHbIE B XOJE PpEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBbIE 3aJadyll B 00Opa30BaTEIbHOM
JESTENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (U3MKE B TPAKTUYECKYIO O00IacTh
KU3ZHENIEATEITbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTbH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIJ€Th HABBIKAMHU MOJy4YeHUs] UHPOpManuu (U3UUECKOrO COAEpP)KaHUS U3
HMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIbHO OCYUIECTBISATh IOWCK, aHAJM3,
CHUCTEMAaTH3allMI0 ¥ HHTEPIpeTalni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
IpEeJICTaBIICHNUS;

OLICHUBATh JJOCTOBEPHOCTh UH(POPMALIUU;

UCIIOJIb30BaTh  CPEICTBa  MH(OPMAIMOHHBIX Y  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALIMOHHBIX
3alad ¢ coOnofeHrueM TpeOOBaHUN JProOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHusi, MPaBOBBIX W  ATUYECKUX HOPM, HOPM
MH(POpPMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEpXk aHHUs B Pa3IMYHBIX (QopmaTax C
y4€TOM Ha3HA4YeHHsS MH(OPMAIUU U 1IEJIEBOM ayJUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy npencTaBICHUs U BU3yaIU3aliu.

KoMMmyHHKAaTHBHBIE YHMBEPCAJIbHBbIC Y4eOHbIe NeCTBHA:
OCYILIECTBIAThH OOIIEHNE HAa YPOKaxX (PM3UKH U BO BHEYPOUHO €A TEIBHOCTH;
pacno3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CUTyallUd M  CMAr4arh
KOH(JIUKTBL;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOUYKY 3PEHHUSA C HCIIOJIb30BaHUEM
A3bIKOBBIX CPEJCTB;

ITIOHMMATh U HMCHOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAJIBHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX AEMCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOr0 Yi€Ha KOJUIEKTHUBA;

IIPUHAMATh  L€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOpPJIMHUPOBATh JACHUCTBUA MO €€ JIOCTHXKEHUIO: COCTABIIAThH IUIAH JACHUCTBUU,
pacrnpeeniiTh pojid ¢ Y4Y€TOM MHEHHMH YYaCTHHKOB, OOCYKIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kauye€CTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMaHIbl B
o0l pe3yJsbTatr Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HWJEU C MO3ULHWHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE qeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATEIBHYIO AEATEIbHOCTh B 00JIACTH
GU3UKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 33]1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh TUIAH PEIICHUS PAcuETHBIX M KauyeCTBEHHBIX
3a7a4, MJIaH BBIOJIHEHUS MPAKTHIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTECHUM;

JaBaTh OILICHKY HOBBIM CUTYyaIUsIM;

pacmupsTh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpOBaTh €ro, Opatb Ha celsd
OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3pYAULIHMH B 00JacTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHATIbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBBHI B JI€ATEIbHOCTD,
OLICHHWBATh COOTBETCTBUE PE3YIHTATOB IIEIISM;

BJIa/JIeTh  HABbIKAMU  MO3HABATEJBHOM  pedrekcun Kak  OCO3HaHUs
COBEpIIAEMBbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HX pE3yJNbTaTOB MU
OCHOBaHUI;

MCTIONb30BaTh MPHUEMBI pepiieKCun IS OLEHKH CUTYallud, BEIOOpa BEPHOTO
peleHus;



yMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUs IO UX
CHUKEHMUIO;

OPUHUMATh MOTUBBI W apryMEHTHl JAPYTUX TPH aHalIu3e pe3yJbTaToB
JeSITENbHOCTH;

NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYTMX NPHU aHajdu3e pe3yJbTaToB
JESITENbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTpamMMbl
no ¢u3MKe M1 YPOBHSA CpeaHero oOmero oOpa3oBaHUs y 00yYaroImuXcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEIJICKT, IpenoJararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPaBIEHUS Pa3BUTHA COOCTBEHHON IMOIIMOHAIBLHOMN cdephl,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMSI, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMIOBEJCHHME, CIIOCOOHOCTb aJalTUPOBAaThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIUM, BKIIOYAIOLIECH CTPEMIICHUE K JOCTHIKECHUIO LIENU U
yCrexy, ONTHMHU3M, HHHUIIMATUBHOCTh, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHUE
ApYTUX, YYUTBIBATH €ro TPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

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

INMPEAMETHBIE PE3YJIBTATDBI
K konmy oOyuenus B 10 kiacce mnpeaMeTHbIE pe3yJsibTaTbl Ha 0a30BOM

YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HA TPUMEPAX POIb W MECTO (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH;

YYUTBHIBATh TPAHUIIBI TPUMEHEHHUS M3YYCHHBIX (UBUYECKUX MOJCINICH:
MaTepualibHas TOYKA, MHEPIUAIIbHAS CUCTEMa OTCU€Ta, aOCOJIFOTHO TBEPIOE TEJO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUIAKOCTEH U TBEPABIX TEJ, TOYCYHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a]1a4;

pacrio3HaBaTh (pU3MYECKUE SIBJICHUS (MIPOIECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



JNEKTPOAUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJIHOE TMAaJeHUE TeJ, ABMUKEHUE [0 OKPYKHOCTH, HWHEPIUS,
B3auMoJielicTBue Tel, nuddy3us, OpOyHOBCKOE JIBHKEHHUE, CTPOCHUE JKUJIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ IPU HATPEBAHHUH (OXJIAXKIAECHUH ), TETIJIOBOE
paBHOBECHUE, UCIIAPEHME, KOHACHCALMs, IUIABICHUE, KPUCTAIIM3AaLus, KUIECHHUE,
BJIQYKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IIApaMETPAMU COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3anus Tell, B3aUMOJECHCTBUE 3apsI0B;

ONKCHIBATh MEXAHWYECKOE IBUKEHHE, HCIOJIb3Yysd (PU3MUECKHE BETUUYHHBI:
KOOpAWHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
HMMITYJIbC T€JIa, KUHETUYECKash SHEPIus, NOTECHUNAIbHAS DHEPTHs, MEXaHUYECKAs
paboTa, MeXaHM4YecKash MOIIHOCTb; NPH ONUCAHUU TPABWIBHO TPAKTOBATh
(Gu3NYECKUN CMBICT HCIHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHUS WU E€JAMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMUCBHIBATh HM3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBJICHUSA,
UCHONB3Ysl (M3MYECKHE BETUYMHBI: JaBlIEHUWE Ta3a, TeMIlepaTrypa, CpeaHss
KHMHETUYECKAs] SHEPrUsl XaOTHUYECKOTO ABMKECHHSI MOJIEKYJI, CPEIHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHUS TEIJIOBOTO JIBUraTess; MHpHU ONHCaHUHU
NPaBWIBHO TPAKTOBATh (U3WYECKUH CMBICI HCHOJb3YyEMbIX BEIMYMH, HX
0003HAaueHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIIME JAHHYIO
(U3UYECKYI0 BEIUYUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUYECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONIBb3Ysl (U3NYECKUE BEIMUMHBI: JIEKTPUUECKUN 3apsil,
AIEKTPUYECKOE MOJIE, HAMPSHKEHHOCTD IMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAIOB;
IpU ONHMCAHWM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIHOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€JIMHHULBI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIIUE
JaHHYIO (PU3UYECKYIO BEJIMUHUHY C IPYTMMH BETUUMHAMU;

aHANIM3UPOBATh (PU3UYECKHUE MPOIIECCHl U SIBJICHUS, UCIONB3Yysa (pusnyeckue
3aKOHBI Y IIPUHLIMUIIBL: 3aKOH BCeMUpPHOro Tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXaHMYECKOM DHEPrUMH, 3aKOH COXPAHEHUS HMITYJIbCa,
INPUHLUI CYNEPIO3UIMA CHJI, IPUHIMI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JBHKEHHUS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypoi, MEepPBhId 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsiaa, 3akoH KyisoHa, npum 3TOM pasnuyarh CIOBECHYIO
(OpMYITUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JEHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuvarh yCJIOBHUSI MX O€30MAaCHOTO MCIOJb30BaHUS B
MOBCEIHEBHOM XU3HU;

BBITIOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3MYECKHX SBICHUN U
MPOLECCOB C HCIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUil, MpU 3TOM
dbopmynupoBath MpodieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OpYIOBaHUS, MPOBOJUTH OMNBIT U
(dhopmMyIHpoOBaTH BHIBOBI,

OCYIIECTBIISTh NMPSMbIE U KOCBEHHbIE NU3MEPEHUS! (PU3NUECKUX BEJIUYUH, MTPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHBIC
METO/bI OLIEHKH ITOTPEIHOCTEN U3MEPEHNM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PHU3UYECKUMH  BEIUYMHAMH  C
WCITOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH B
BU/JIE TAOJIUII U TPa(UKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOJroaTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBaHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIIEeOBATeNIbCKOM M MPOEKTHOU
JESTENBHOCTU C UCIOIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o0opynoBaHus;

pemarb pacy€éTHhIE 3aJauyd C SBHO 33JaHHOW (PU3NYECKONH MOMEIbIO,
UCIIOJNIB3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aa4H
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYJIBI,
HEOOXOUMBbIC ISl €€ pellleHus, MPOBOAUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJTyYEHHOTO 3HAUYCHUs (PU3HUECKOI BEITUYUHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXACHUN C OMOpod Ha W3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzuyecKkue sBICHNUS,

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
UH()OPMAITMOHHBIE TEXHOJIOTHH JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpeJICTaBlieHUs y4eOHOM U HAy4HO-TIOMYJISIpHOM MH(OpMAaIuu, MOJyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATTM3UPOBATH MOIyIaeMyt0 HHPOPMAITHIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLECCOB OKPYXKAIOLIEro MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

HCIIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3MKE B TOBCETHEBHOW >KU3HU
Ui obecnieyeHus: 0e30MacHOCTH MpU OOpaIleHUuH ¢ NIpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMHU, JIsl COXPAaHEHUS 3/I0POBbS U COOJIOJECHUS HOPM HKOJIOTHUYECKOTO
MOBEJICHUS B OKPY XKAIOIIEH Cpelie;



paboTaTh B TpyIIEe C BBIMOJHEHUEM PA3TUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYyMIbl, PAIMOHAIBLHO pACHPENEIsITh OOS3aHHOCTH H
IJIAHUPOBAThH JCATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJCKBATHO OIICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU AEATEIIBHOCTU JIFOAEH, LEIOCTHOCTh U €IMHCTBO
(bu3HYeCcKOoi KapTUHBI MUDA;

YYUTHIBATh TPAHMUIIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCIICH:
TOYEYHBIN AJEKTPUUECKUMN 3apsl, Iyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, si/IepHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sifpa NpHU PEIIeHuu (HU3NIECKUX
3azay;

pacrio3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECCHI) U OOBICHATh UX HAa OCHOBE
3aKOHOB JIEKTPOJMHAMUKHU U KBAHTOBOU (DU3UKU: JIEKTPUUECKAsl MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aMMOJICUCTBUE
MarHuTOB, SJEKTPOMArHUTHAs WHAYKIUS, JACHCTBME MArHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUKCS 3apsij, DJIEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIIEHUE,
uHTepdepeHius, audpaknus W TONsApU3alus CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuit 3pdext (pororddekT), cBeTOBOE NaBieHUE, BOSHUKHOBEHHE
JUHEWYaToro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas

PAaAOAKTUBHOCTD,
OIIMCBIBATh H3YYCHHLIC CBOMCTBA BCIICCTBA (BJ'ICKTpI/I‘-IeCKI/Ie, MAardmMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYIHbIX cpez:) )41

ANIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), MCHONB3Yyd (U3UUYECKUE BEIUYMHBIL:
ANEKTPUYECKUHN 3apsf, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHHUE, DJIEKTPUUECKOE
COIPOTHUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIAs CHia, paboTa TOKa,
WHIYKLIHUST MarHUTHOTO Tmojsi, cuia Awmrmepa, cwia JlopeHua, WHAYKTUBHOCTB
KAaTYIIKH, DHEPrusl AJIEKTPUYECKOTO M MArHUTHOIO IMOJIEH, MEPUOJ M YacToTa
KojeOaHuii B KoyieOaTEeIbHOM KOHTYpe, 3apsii M Ccuja TOKa B Ipoliecce
FApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuiM, (OKYCHOE pacCTOsSHHUE U
ONTHYECKass CHUJia JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKHIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M €JAMHMIIbI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOLIIME JAHHYIO (HU3MYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;

ONMUCHIBATh HW3YyYECHHBbIE KBAHTOBBIE SIBJICHUSA W MPOLECCHI, HCIOJIb3Ys
(¢u3NYecKue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI W



4acTOTa CBETA, YHEPTUSA U UMITYJIbC (POTOHA, IEPHOJT MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIZIEP, MPU ONMUCAHUU TMPABUIBHO TPAKTOBaTh (U3UUECKUH CMBICI
HCIIOJB3YEMBIX BEJIWYWH, MX O0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONIME JaHHYI (U3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHANIM3UPOBATh (PU3UYECKHUE TMPOIIECCHl U SBJIEHUS, UCTONB3Yysa (pusndeckue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U TapajlieIbHOTO
COEMHEHUS MPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHJYKIWH, 3aKOH MPSMOJUHEUMHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKeHUSs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE OiHIITeHa mns pororddekra,
3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPaHEHUS HMITYJIbCa, 3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHUsSI MAacCOBOI0 4ucia, MocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3iindaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHUIlbl, OOJACTH)
MIPUMEHUMOCTH;

ONPENENATh HAMIPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO MOJISI TPOBOTHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHna;

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

BBITIOHATh JKCIEPUMEHTHI 0 HCCIECIOBAHUIO (DU3UYECKUX SIBIICHUU U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath MpodieMy/3aadyy M TUIOTE3y Y4eOHOro HSKCIEepPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyJI0BaHMs, MPOBOAUTH OMNBIT U
(dhopmMyIHpOBaTH BHIBOBI,

OCYIIECTBIIAThH MPSAMbIE M KOCBEHHBbIE U3MEPEHUS (DU3UIECKUX BEIIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHHIC
METOJbI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNM;

UCCNIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MUECKUX BEIMYUH B BHJIE TAOIHI] U
rpaduKoB, JIeJIaTh BBIBOJIBI IO pe3yJibTaTaM UCCIICIOBAHMUS;

co0JroaTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIECOBATEIHCKON M TPOEKTHOU
JESTENHHOCTU C UCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o0opynoBaHus;

pemarb pacy€éTHhIE 3aJadyd C SBHO 3aJaHHOW (PU3NYECKONH MOJEIbIO,
UCIOJIB3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a1a4H
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUE BEIWYUHBI U (HOPMYJIBI,



HEOOXOouMbIe ISl €€ pellleHusi, MPOBOAUTh PACYETHl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs! (PU3NYECKON BETMUMHBI;

pemaTh KaYECTBEHHBIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HEMIPOTUBOPEYUBYIO
LIETIOYKY PACCYKICHHM C ONOpPOM HAa H3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYECKHE SBJICHNUS,

UCMOJb30BaTh ~ HpPU  PELIEHMM  Y4yeOHbIX  3a7ad  COBPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
Y IPEICTaBIICHUs YYEOHOW M HAy4YHO-NOMYJISIPHOU MHPOpMaLUHU, NOJIYyYEHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTM3UPOBATH MOJIy4aeMylo HH(POPMAIIUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUUECKHUX
YCTPOMCTB, pa3iNyaTh yCIOBUS UX OE€30MACHOTO HUCIOIb30BAaHUS B NMOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOMN KU3HU
i obecriedeHust 0€30MacHOCTU IpU 0OpaIleHuy ¢ TpudopaMu U TEXHUUECKUMHU
yCTPOMCTBAMH, JUIsl COXPAHEHUS 3/I0POBBS U COOJIOJEHHUSI HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpele;

paboTaTh B TIpyIIlE€ C BBHINOJHEHUEM PA3IUYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TpPyNIbl, PalMOHAIBHO pACHpeleNsITh OOSI3aHHOCTU U
IUIAHUPOBATh JIE€ATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHMUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE
10 KIIACC

KosmnuecTBo yacos
HanMeHoBaHMe pa3/e/ioB U TeM

Ne i/m EpOTPAMMEI Beero Konrpoabusie IIpakTnuyecku
padoTsI e padoThbI

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA

1.1 ®u3nKa ¥ METOJIbI HAYYHOT'O TIO3HAHUS 2
Hroro no paszneny 2
Paszpen 2. MEXAHUKA

2.1 Kunemartnka 5

2.2 JuHamuka 7

23 3aKOHBI COXPAHEHUS B MEXAHUKE 6 | 1
Wroro no pazneny 18
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU 9 1
' TEOpUH

32 OCHOBBI TEpPMOAMHAMUKH 10 1

33 ArperaTHble COCTOSIHMS BEILIECTBA. 5
' @da30BbIE IEPEXOABI
Uroro no pazgeny 24

Paznen 4. 9JIEKTPOJANHAMUKA
4.1 DneKTpocTaTHKa 10 1

JJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypcesbl

bu6morexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6moreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6moreka [JOK



[TocTosiHHBIIM MeKkTpudecKuit TOK. Toku B

4.2 12
Pa3IMYHBIX Cpellax

Hroro no pasneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72



11 KIIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
MporpaMmabl

Ne i/

Paznen 1. JIEKTPOJIUHAMUKA

MarnuTHOe noje. J1eKTPOMarHuTHas
WHIYKIUS

1.1

Uroro no pasaeny
Paznen 2. KOJIEBAHUSA U BOJIHBI

21 MexaHu4deckue u OJICKTPOMArHMTHBIC

KoJIeOaHus
29 MexaHu4ecKue 1 AJIeKTPOMATrHUTHBIE
) BOJIHBI
2.3 Ormruka

Hroro no pasneny

KoaunuecTBo yacoB

Bcero

11

11

10

24

KoHTpoibHbIE
padoThI

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI crielMaIbHON TEOPUHU
OTHOCHUTEIHHOCTH

3.1

Hroro no pasneny

Pa3zgea 4. KBAHTOBAS ®PU3UKA
4.1 DJIeMEHTHI KBAHTOBOUW ONTUKUA

4

IIpakTHyeckue
padoThbI

JIEKTPOHHBIE
(uudposrie)
oOpa3oBaTe/ibHbIE

pecypcebl

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41¢97
c

bubmnoreka [IOK
https://m.edsoo.ru/7f41¢97
c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢97
c

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97
c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97
c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97




4.2 Crpoenue atroma 4
4.3 ATOMHOE SApO 5
Wroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DeMEeHTHI aCTPOHOMUU U aCTPOHU3UKH 7

Uroro no pazaeny 7

Paznea 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maromee MOBTOPEHHE 4
Uroro no pazgeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB II1O ITPOTPAMME 68

(¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97
c

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41¢97
c

bubnnoreka [HOK
https://m.edsoo.ru/7f41¢97
c

bubmnoreka [IOK
https://m.edsoo.ru/7f41c¢97
c




INOYPOYHOE IINTAHUPOBAHMUE
10 KIIACC

Tema ypoka

®dusnka — HayKa O PUPOJE.
Hayunsie MeTobI TO3HAHMS
OKPY>KaIoIlero MUpa

Posns 1 MecTO Qu3MKH B
(bopMUPOBaHUN COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B
MPAKTUYECKOU JIeSITEIbHOCTH JIIOJICH

MexaHnueckoe OBUKEHHUE.
OTHOCI/ITGHLHOCTB MEXAaHNYECCKOI'O
newkenus. [lepemenienne, CKOPOCTh,
YCKOpEHHUE

PaBHOMEpHOE IIPSIMOJIMHEWHOE
JIBUJKECHHE

PaBHOyCKOpEHHOE NPSIMOJIMHEWHOE
JIBUKEHUE

CBobOoaHOe majzieHne. Y CKOpeHue
CBOOOIHOTO MMaIcHUSA

KpuBonuHeliHOe nBUXEHUE.
JIBuKeHNEe MaTepUAIbHOM TOYKH 10
OKPYKHOCTH

[IpuHuun oTHOCHTENBLHOCTH [ anuies.
WuepunanpHple CUCTEMBI OTCYETA.
IlepBb1it 3ak0oH HproToHa

Macca tena. Cuina. [Ipunnun
Cynepno3uiuu cui. Bropoi 3akoH

KoanuyecTBO 4acoB

Bcero

KoHnTtpoibHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
H3yYeHH
|

DJIeKTPOHHbIE

nudposbie
oOpa3oBaTejibHbIE

pecypcebl

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c33e6

Bbubmoreka [JOK
https://m.edsoo.ru/ff0c3508

Bbu6mmoreka [JOK
https://m.edso0.1u/ff0c3620
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372¢
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39¢cc

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c3ada

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c3bel




10

11

12

13

14

15

16

17

18

HproroHa 1711 MaTrepralibHOM TOUKHU

Tperuit 3akoH HproToHa st
MaTEpHUAIbHBIX TOYEK

3aKoH BceMHUpHOTo TsAroreHus. Cuna
TskecTu. [lepBasg kocMuueckas
CKOpPOCTh

Cuina ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koagduunent Tpenus.
Cuita cOnpOTHBIICHUS TIPH JBIKCHUN
TeJa B )KUIKOCTHU MJTH ra3e

[locTynarenbHOE U BpalaTelibHOE
JIBIDKEHHE a0COJIFOTHO TBEPJIOTO Tea.
MowmeHnT cunbl. I1nedo cunel. YciaoBus
paBHOBECHS TBEPAOTO TEIIA

NMiynbec MaTepralbHON TOYKH,
CUCTEMBbI MAaTEPHUAIIBHBIX TOYECK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJbCca. PeakTuBHOE IBUKEHHE

PaboTa 1 MOLTHOCTH CHIIBI.
Kunertnueckast sHeprust MaTepruagbHON
Touku. Teopema 00 M3MEeHEHUN
KHMHETUYECKOW JHEPIUU

IloTenuumanbHas SHEPTHUs.
IToreHnnanpHas SHEPTUs yIpyro
ne(OPMHUPOBAHHON MIPY>KUHBI.
[TorennuanbHast sHEprus Tesa BOIU3U
MMOBEPXHOCTU 3eMITH

HOTCHLII/IEUIBHBIG 1 HCIIOTCHLOUAJIBHBIC
cwibl. CBs3b pabOTHI
HEMMOTCHIINAJIBHBIX CHUJI C USMCHCHUEM
MEXaHUYECKOH YHEPTHU CHCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKOM

bubmuoreka [{OK
https://m.edsoo.ru/ff0c3bed

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3d00

Bbubmmoreka [JOK
https://m.edsoo.ru/ff0c3el8

bubmanoreka IIOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bubnnoreka IIOK
https://m.edsoo.ru/ff0c43d6

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

Bbub6moreka [JOK
https://m.edsoo.ru/ff0c478¢




19

20

21

22

23

24

25

26

27

28

SHEPTUu

Jlaboparopnas pabota
«HMccnemoBanue CBs3U pabOTHI CHIIBI C
H3MEHEHUEM MeXaHnIeCKOU OHCPIUn
TeNla Ha PUMEPE PACTSHKEHUS
PE3HHOBOTO KI'yTa

Konrpomnsnas padora no Teme
«Kunematuka. /Inaamuka. 3aKOHBI
COXPAHCHUS B MEXAHHUKE)

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Auddyzus

Xapakrep IBUKEHHUS U
B3aMOJICHCTBHS YaCTHUI] BEIECTBA.
Mopenu cTpoeHus ra3oB, )KUAKOCTEN
W TBEPJIBIX TEI

Macca monekyn. Konuuecto
BemiectBa. [loctositHHas ABoraapo

Tennosoe paBHOBecue. TeMiiepatypa
u e€ u3Mmepenue. lllkana remneparyp
Lenbcus

WUneanpuernii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcontoTHas TeMIiepaTypa Kak Mepa
cpeaHel KHHETUYECKON YHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knaneiipona

3axon [lanpronHa. I'a30BbIe 3aKOHBI
Jlaboparopnas pabota
«HMccnenoBanue 3aBUCUMOCTH MEXIY
rnapamMeTpamMH COCTOSTHUS
Pa3peKEHHOTO Ta3a

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

bubmanoreka 1HOK
https://m.edsoo.ru/ff0c4dc2

bubmnoreka [IOK
https://m.edsoo.ru/ff0c4fde

bubmnoreka [IOK
https://m.edsoo.ru/ff0c511e




29

30

31

32

33

34

35
36
37

38

39

40
41

I/Isonpoueccm B HACAJIbHOM ra3€ U ux
rpa(l)ﬂqecxoe NpeaACTaBJICHUC

BuyTtpennss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
criocoObl e€ n3Menenus. Konngectso
TEIUI0Thl U paboTa. BHyTpeHHss
SHEPIUsi OJHOATOMHOTO U/1€aTbHOTO
rasa

Bupasl rennonepenaun

VY nenbHas TEIUIOEMKOCTbH BEIIECTBA.
KonuuecTBo TemnoTel npu
Teruonepenave. AnuabaTHbIN mporecce

HepBHﬁ 3aKOH TCPMOJUHAMHUKU U €TO
IMPUMCHCHHUEC K U30IIponcccamMm

HeoOpatumocTs npoiieccoB B
npupoae. Bropoi 3akoH
TEPMOJUHAMUKHU

[Tpunnun nevicteust u KII/ TenmoBoi
MaII1HbI

[uxn Kapno u ero KI1J]
Dkosiornyeckue npooIemMbl
TEII0PHEPTETUKHI

O6o06maromuit ypok «MonekynspHas
¢u3uka. OCHOBBI TEPMOJUHAMUKI
KonTponbhas pabota no teme
«MonexynspHas ¢pusuka. OCHOBBI
TEPMOJIUHAMUKI

[TapooGpa3oBanue U KOHIEHCAIIUS.
Hcnapenue u kunexHue

AOCOMIOTHAs M OTHOCHUTEJbHAS
BJIAJKHOCTh BO31lyxa. HachIeHHbIi

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

bubmanoreka IIOK
https://m.edso00.1u/ff0c5952

bubmnoreka [HOK
https://m.edsoo.ru/ff0c5¢36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cSefc

bubmnoreka [HOK
https://m.edsoo.ru/ff0c6230

bubnnoreka [IOK
https://m.edsoo.ru/ff0c600a

Bbubmoreka [JOK
https://m.edsoo.ru/ff0c6938

bubmnoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

bubmuoreka [{OK
https://m.edsoo.ru/ff0c64d8




42

43

44

45

46

47

48

49

50

51
52

nap

TBépnoe teno. Kpucramnuueckue u
amop¢HbIe Tena. AHU30TPOMHUS
CBOWCTB KpHUCTAIUIOB. JKuakue
Kkpuctauibl. COBpEMEHHbIE MaTEPHUAIIBI

[TnaBneHue u KpuCTaAUTH3AIHA.
VY neapHas TEIUIOTA IJIABJICHHU.
CyOnmumanus

ypaBHeHI/IC TEILIOBOro OallaHca

DnekTpu3anus Tes. DIEKTPUIECKUI
3apsj. [[Ba Buaa dJ€KTpUUECKUX
3aps/10B

HpOBOJIHI/IKI/I, AUDJICKTPHUKU U
IIOJIyIIPOBOJIHUKH. 3aKOH COXPaHEHUS
JIEKTPUYECKOr0 3apsia

B3aumopeiicTBue 3apsaioB. 3aKkoH
Kynona. To4yeuHblil 2eKTpUUECKUI
3apsan

Hanpsix€HHOCTB 3JIEKTPUUYECKOTO
nosist. [IpuHnmn cynepnosunuu
ANEKTPUUYECKUX TToNneH. JInnun
HANPSKEHHOCTH

PaboTa cuit 3eKTpoCcTaTHuecKoro
nons. ITorennman. PasHocts
MOTEHIHAIOB

[TpoBOTHUKY U AUAIIEKTPUKH B
ANEKTPOCTATUYECKOM IIOJIE.
JuanexTpudeckas MpOHUIIAEMOCTD

DnekTpoémkocTh. KoHneHncarop

ONEKTPOEMKOCTH INIOCKOTO

bubmnoreka [IOK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6820

bubmnoreka [IOK
https://m.edsoo.ru/ff0c6bcc

bubmnoreka [IOK
https://m.edsoo.ru/ff0c6bcc

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c6ced

bubmuoreka [{OK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6100

bubmanoreka 1HOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126
bu6mmoreka [JOK



53

54

55

56

57

58

59

60
61

KOHJIEHCAaTOpa. DHEprus 3apsHKeHHOTO
KOHJIEHCATOpa

Jlaboparopnas pabota "H3mepeHue
ANEKTPOEMKOCTH KOHAeHcaTopa'

[TpuHIIMTT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAILHOTO
amnmapara, CTpyHHOro mpuHTepa.
DJIeKTpoCcTaTUYECKas 3alluTa.
3azemiIeHHE HIIEKTPOIPUOOPOB

DNEeKTpUUYECKU TOK, YCIOBUS €r0
cymiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsixenue.
Conporusnenue. 3akon Oma aist
yJacTka Lenu

[TocnemoBaresbHOE, TAPAILICIBHOE,
CMEIIIaHHOE COCMHEHHE
npoBoAHKUKOB. JlaboparopHas paboTa
«H3yueHne cMEIaHHOTO COeINMHEHUS
PE3HCTOPOBY

PaboTta 1 MOITHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

3axon OMa 1 OJIHOM (3aMKHYTOI)
anekTpuueckoil nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenue I/]C ucrouHuka Toka u
€ro BHYTPEHHETO COTPOTUBIICHUS
DneKTpoHHAs! TPOBOIUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COTPOTHUBIIEHUSI METAJUIOB OT
Temmeparypbl. CBEpXIIPOBOANMOCTh
DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa JIEKTPOHHBIX MTyYKOB

[ToynpoBoAHUKH, X COOCTBEHHAS U

https://m.edsoo.ru/ff0c72¢0

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

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

Bbu6moreka [JOK



62

63

64

65

66

67

68

IpUMecHas npoBoAUMOcTh. CBoiiCTBa
p—n-niepexona. IlomynpoBogHUKOBEIE
puOopbI

DeKTpUYECKUN TOK B pacTBOpax U
pacraBax 3JeKTPOJIUTOB.
DAEKTPOIUTUYECKAS AUCCOLUALIHS.
OnexTponus

DJIEKTPUYECKUI TOK B razax.
CaMoOCTOSTEIbHBIA U
HECaMOCTOSITEIBHBINA pa3psia. MoHUS.
IInazma

DnexkTpuueckue npudopsl U
YCTPOMCTBA M UX MPAKTUICCKOE
npuMmeHnenue. [IpaBuna TexXHuKu
0e30macHOCTH

O6o0maromuii ypok
«OJIEKTPOIMHAMUKA»
KonTponbHas paboTa mo teme
«2nektpocraruka. [TocTosHHBII
aNEeKTpUUeCcKuil ToK. Toku B
Pa3IUYHBIX CPEIAX»

PesepBHelii ypok. KonTpoiabsHas
pabota no Teme "DneKTpoAuHAMHUKA"

PezepaHblil ypok. OGo0maronuii ypok
no temaMm 10 knacca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

https://m.edsoo.ru/ff0c84ae

bubmanoreka IIOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

bubmnoreka IIOK
https://m.edsoo.ru/ff0c8f6e




11 KIIACC

Ne
n/ Tema ypoka
n

[locTosiHHBIE MarHUTHI U
UX B3aHMOJICHCTBHE.
MarnuTHOE 1oze.
Bektop MaruuTHOM
MHIAYKUUH. JInaum
MAarHUTHON UHAYKIUU

MarsuTHoOe T10JIe
MPOBOJIHUKA C TOKOM.
OnbIT Opcrena.
BzaumopeiicTBue
MPOBOJHUKOB C TOKOM

JlabopaTtopHas pabota
«/3yueHne MarHuTHOTO
II0JIA KaTyIIKH C TOKOM>»

JlelicTBUE€ MarHUTHOTO
I10JIs1 HA TIPOBOJIHUK C
tokoM. Cuna Amrepa.
JIaGoparopHas paboTa
«Hccnenosanue
JEICTBUS IOCTOSTHHOTO
MarHuTa Ha paMKy ¢
TOKOM»

JlericTBE MarHUTHOTO

MOJISL HA JIBHOKYIIYFOCS

3apsSKEHHYIO YacTUILy.

Cuna Jlopenna. Pa6ota
cuisl JIopeHna

Teopernuecku
€ 3aHATHSA
Hara A-avi: B
U3y4eHust YA cero
C-camocr
luenens A
1
1 Henmens C
1
2 Henens A
1
2 Henens A
1
3 Hemens C

KoaunuecTBo uacoB

Konrpousbnbie IIpakTuyeckue

padoThbl

padoThI

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

bubnuoreka [JOK
https://m.edsoo.ru/ff0c98fe

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

bubnuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

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




10

11

DneKTpoMarHuTHas
nHaykuus. [lorox
BEKTOpPa MarHUTHOM
naaykuuu. O/1C
WHIYKIUA. 3aKOH
3JE€KTPOMArHUTHOM
nHaykuuu Papanes
JlaboparopHast pabota
«HccnenoBanue sBieHUs
3JIEKTPOMATrHUTHOMN
WHIYKUNAW»
NHIyKTUBHOCTB.

SBnenue CaMOMHAYKIHH.

O/1C camouHyKIMH.
DHeprusi MarHuTHOTO
TOJISL KATYIIKH C TOKOM.
DNEeKTPOMArHUTHOE TOJIe

TexHuueckue
YCTPOMCTBA U UX
pUMEHEHHUE!
MIOCTOSIHHBIE MarHUTBHI,
AJIEKTPOMATHUTHI,
ANEKTPOIBUTaTEb,
YCKOPUTENIH
3JIEeMEHTapHBIX YaCTHII,
WHAYKIIMOHHAS TIeYb
Ob6o06maromuit ypok
«MaruurtHoe nosne.
OneKTpOMarHuTHas
WUHIYKIHSD
KonTponbhas pabota no
TeMe «MarHuTHoe moJe.
DJIEKTpOMarHuTHast

3 Henmensa

4 genens

4 Henens

5 Henmensa

5 Henensa

6 "Henensa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

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

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cab82

but6mmoreka [{OK
https://m.edsoo.ru/ff0cad58




12

13

14

15

16

WHTYKITUS
CBo0OoHBIE
MeXaHU4ecKue
Kosie0aHusl.
l'apmonunueckue
KoseOaHus. YpaBHEHUE
TFapMOHUYECKUX
Kose0aHui.
[IpeBpaiuenue sHeprun

JlaGopaTopHas padota
«HccnenoBanue
3aBHCUMOCTH TIEPHO/Ia
MaJlbIX KoJieOaHul rpy3a
Ha HHUTH OT JUTHHBI HUTH
Y Macchl Tpy3a»

KonebarenbHblil KOHTYD.

CBoOoHbBIE
ANEKTPOMArHUTHBIC
KoJIE0aHNS B UACAILHOM

KoJ1e0aTeIbHOM KOHTYPE.

AHaorus Mexmuy
MEXaHNYECKUMHU U
AJIEKTPOMArHUTHBIMU
KoJIeOaHHUSIMU

®opmyna Tomcona.
3aKOH COXpaHEHUs
SHEPTUM B UJI€ATBHOM
KOJIeOaTeIbHOM KOHTYPE

[IpencraBnenue o
3aTyXarolux
KOJICOAHHSX.
BrinyxneHnsie
MEXaHUUECKHIE

6 Henens

7 Henensa

7 Henmensa

8 Hemens

8 Henens

bu6mmorexa [{OK
https://m.edsoo.ru/ff0caf06

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

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

but6mmoreka [{OK
https://m.edsoo.ru/ff0cbb86




17

18

19

20

21

KoneOanus. Pe3onanc.
BeiHyXcHHBIE
AJIEKTPOMArHUTHBIE
KoJieOaHMS

[IepemeHHBIN TOK.
CunycouganbHbIN
MIEPEMEHHBIHN TOK.
MoOUHOCTh NEPEMEHHOTO
TOKa. AMILTUTYIHOE U
JICHCTBYIOILEE 3HAYCHUE
CUJIBI TOKA U
HaNpsLKEHUs
Tpauchopmarop.
[IpousBoacTBo, nepenaya
U oTpediieHne
3IEKTPUUECKON SHEPTUU

YcerpolictBo u
MPaKTUYECKOE
MIPUMEHEHUE
3IEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JIMHUH
3JeKTpoIepesad

DKOJIOTUYECKUE PUCKHU
MIPU IPOU3BOJICTBE
3JIEKTPOIHEPTUH.
Kynberypa
HUCIIOJIb30BaAHUS
3JEKTPOIHEPTUH B
MMOBCEIHEBHOM KHU3HU
MexaHandecKkre BOJIHBI,
YCIIOBHS
pacrpocTpaHeHHUs.

9 Henensa

9 Henens

10 Henensa

10 Henensa

11 Henensa

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

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

but6mmoreka [{OK
https://m.edsoo.ru/ff0cca54




22

23

24

25

26

27

28

[Tepuoa. Cxopoctb
pacnpocTpaHeHus U
JUIMHA BOJIHBI.
[Tonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

3Byk. CKOpOCTh 3BYyKa.
I'poMkoOCTh 3ByKAa.
Bricora Tona. Temop
3BYyKa
DIEeKTpOMarHUTHBIE
BOJIHBI, X CBOMCTBA U
ckopocTs. [llkana
3JIEKTPOMArHUTHBIX BOJIH

[TpuHIIMIIBI paHOCBA3H
H TEIICBUICHMS.
PasButue cpeacts cBs3U.
Pagnomokanus

KontponbHas padota
«Koiiebanus 1 BOHbBI»

[IpssMonuneitHOE
pacrpoCTpaHEeHHE CBETA
B OJHOPOJHOMU cpefe.
TodeuHbIil HCTOYHUK
ceera. JIyu cBera

OtpaxeHue cBera.
3aKOHbBI OTPAXKEHUS
cseta. [loctpoenue
M300pakKeHHI B TUIOCKOM
3epKaie

IIpenomiieHue cBera.
[TonHoe BHYTpeHHEE
oTpaxkenue. IIpenenpHbii
YTOJI IOJTHOTO

11 senensa

12 Henensa

12 wenens

13 Henensa

13 Henensa

14 wenens

14 wenens

bu6mmorexa [{OK
https://m.edsoo.ru/ff0cccOc

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ccfe0

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cc618

bubnuoreka [JOK
https://m.edsoo.ru/ff0cd350

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubmmoreka [JOK
https://m.edsoo.ru/ff0cd 716



29

30

31

32

33

34

35

36

BHYTPEHHETO OTPAKEHUS

JlaboparopHast pabota
«M3mepenue mokasaTesst
MPEIOMJICHUS CTEKIIa»

JInnzsl. [loctpoenue
M300paKeHU B TUH3E.
®opmyIia TOHKOM JIMH3BI.
YBenuueHue JTUH3bI

JlaGopaTtopHas pabota
«HccnenoBanue CBOMCTB
M300paKeHUH B JIMH3aX»

Hucnepcus ceera.
Co>kHBIH cOCTaB OCJIOTO
cpeta. IIBer.
JlaGoparopHas paboTa
«HaOmroneune
TUCTIEPCUU CBETA»

WnTepdepennys ceeta.
Judpakmus cera.
HudpakimonHas
peérka

[TonepedyHOCTHh CBETOBBIX
BoJH. [lonspuzanms
cBeTa

OnTrueckue mprudOpsI U
YCTpOMCTBA U YCIOBUS
ux 0e30macHoro
MIPUMEHEHHUS

['panuibl TpUMEHUMOCTH
KJTACCUUECKOM MEXaHHUKHU.
[ToctynaTel ciennaibHOM
TEOpUHU
OTHOCUTEIBLHOCTH

15 Henensa

15 wenena

16 Henensa

16 Henensa

17 senensa

17 Henensa

18 Henens

18 Henensa

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cddle

bubnuoreka [JOK
https://m.edsoo.ru/ff0ced22

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cf02e

butmmoreka [{OK
https://m.edsoo.ru/ff0cf862



37

38

39

40

41

42

43

44

OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ameIeHre BpEMEHU U
COKpallleHUe JUINHBI

OHeprus U UMILYJIbC
PETATUBUCTCKOMN
yacTuLbl. CBSA3b MacChl €
SHEPIUeN U UMITYJIbCOM.
OHeprus MoKost

KonTponbhas pabota
«OnTuka. OCHOBBI
CHelHalbHON Teopun
OTHOCHUTEJILHOCTH»
®otonsl. Dopmyna
[Inanka. OHeprus u
UMIyJbC (HOTOHA
OTtkpbiTHE U
HCCIIeIOBaHKe

dotorddexra. OnbITh A.

I'. CroneroBa

3akonHsI poTorddexTa.
VYpaBHeHue DitHITEHA
st potorddexra.
«KpacHas rpanua»
dhoTtorddexra

JlaBrerne cBeta. OTBITHI
I1. H. JIeGenena.
XHUMHYECKOE IeHCTBUE
cBeTa

TexHuueckue
YCTpOMCTBA U
MIPaKTUYECKOE
MPUMEHEHHUE:

19 Henensa

19 Henens

20 Henens

20 wenens

21 "enens

21 uenens

22 "Henens

22 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfa42

but6mmoreka [JOK
https://m.edsoo.ru/ff0cfc68

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cf610

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfel16

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cffc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015¢

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d04a6



45

46

47

48

49

50

(dhoTod7EeMeHT,
(dhoToaTUMK, COMTHEYHAS
OaTapest, CBeTOINO/
Pemenue 3agau no reme

«OneMeHTHI KBaHTOBOM
OIITUKH)

Monaens atoma TomcoHa.

Omnsitel Pesepdopaa mo
PacCestHUIO (-YaCTHII.
[InanerapHas Mozenb
aToMa

[Toctynater bopa

N3nyyenue n
norjouieHre GoToHOB
IIpH IIEPEXOJE aTOMa C
OJIHOTO YPOBHSI SHEPTUU
Ha Jpyroi. Buael
CIIEKTPOB

BomnHoBEIE cBOlICTBA
yacTtull. BonHsl ne
bporns.
KopnyckynsipHo-
BOJIHOBOM JTyaJIM3M.
Crnonransnoe u
BBIHYKJICHHOE
U3ITy4YeHue

OtkpbiTHE
PaAMOaKTUBHOCTH.
OmnsiThl Pesepdopraa mo
OIIPEJICJIEHUIO COCTABA
PazlnoaKTUBHOTO
W3ITy4eHus

23 Hepens

23 "wenens

24 wenens

24 uenens

25 uenens

25 nenens

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

bubnuoreka [JOK
https://m.edsoo.ru/ff0d091a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bubnunoreka [JOK
https://m.edsoo.ru/ff0d0fd2



51

52

53

54

55

CaoiicTBa anbda-, 6eta-, 26 Hemens
raMMa-u3J1y4yeHus..

Bnusiaue

PaZlMOaKTUBHOCTU Ha

KHUBBIC OPTaHU3MBI

OTkpbITHE IPOTOHA U 26 Henens
HelTpoHa. M30TonsI.

Annbda-pacnia.

ONEKTPOHHBIN U

MO3UTPOHHBIN OeTa-

pacnaa. ['amma-

U3ITy4yeHue

OHeprus cBA3M HyKJIOHOB 27 Hezens
B sifpe. AnepHbie

peakuuu. SnepHsii

peaxtop. [Ipo0iemsl,

NIEPCIEKTHUBBI,

9KOJIOTHUECKHE aCIIEKTBI

SIIEPHOM DHEPTETUKH

DneMeHTapHbIC YaCTHILIbI. 27 Henens
OTKpBITHE TIO3UTPOHA.

MeToabl HAOIIOICHUS U
perucTpanuu

3J€MEHTaPHBIX YACTHII.

Kpyrasiii cTon

«DyHIaMEHTaIbHBIC
B3aUMOJICUCTBUSL.

EnuncTBO hmznueckoit

KapTUHBI MUPA»

Bun 3Bé31H0r0 Hebda. 28 Henens
Co3sBe3nus, sipKue

3BE3/1bl, INIAHETHI, UX

BUJMMOC ABH)KCHHC.

ComnHeyHas cucremMa

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

but6mmoreka [{OK
https://m.edso0.ru/ff0d1356

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38




56

57

58

59

60

61

62

Comnne. Conneunas
AKTUBHOCTb. VICTOUHUK
sHeprun CoJiHIa U 3BE3T

3BE3/bI, UX OCHOBHBIE
XapaKTePUCTHUKU. 3BE3IbI
TJIaBHOM
MOCJIENOBATENLHOCTH.
BnyTtpenHnee ctpoeHue
3BE371. CoBpeMEeHHbIE
MPEACTABICHUS O
MIPOUCXOXKICHUU U
sposmroruu ConHIa u
3BE3]T

Muneunsiii [1yTe — Hama
lNanaktuka. [Tonoxenue
u newxenue ConHua B
lanaktuke. ['anakTuku.
UYeEpHbIe IBIPHI B sApax
rajgakTHK

Bcenennas. Pa3z6eranue
rajakTuk. Teopus
bonpmioro B3peIBa.
PenukroBoe nsnydenue.
MeraranakTuka

Hepemennsie npodiaembl
aCTPOHOMHHU

KonTponbhas pabora
«DNEeMEHTHI aCTPOHOMHHU
U aCTPOPUUKID»

O60061maromuii ypoxk.
Poinp ¢pusuku u
aCTPOHOMUU B
3KOHOMUYECKOH,

28 Heneis

29 "Henens

29 uenens

30 menensa

30 nenensa

31 wenens

31 Henensa



63

64

65

66

67

68

TEXHOJIOTHIECKOM,
COILIMAJIbHOM U 3THYECKOM
chepax IeaTenTbHOCTH
YelloBeKa

[TpomexyTouHas
aTTecTalus

O06o06maromuii ypoxk.
Pons dusnueckoit
TeopuH B (POPMHUPOBAHUU
MpeICTaBICHUM O
¢bu3nveckoil KapTHUHE
MHUpa

O6o0maromui ypox.
Mecto ¢usnueckoi
KapTUHBI MUpPa B 00111eM
psiLy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEACTABICHUH O
pupoie

Pe3epBHbIii ypoK.
MarnuTHOE 1oJe.
DJIeKTpOMarHuTHast
WHIYKITHS

Pe3zepBHblii ypok.
Onrtrka. OCHOBBI
CHeIHalbHON TeOpuun
OTHOCHTEIILHOCTH

Pesepnslii ypok.
KBanroBas ¢uzuka.
DneMeHTbl aCTPOHOMUU
U acTpo(U3UKU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

32 Henensa

32 "Henensa

33 uenens

33 wenens

34 uenensa

34 genensa

68

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784



YYEBHO-METOANYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYHEHUKA
» ®usuka, 10 knace/ I'eanenmreiin JI1.O., bynatoa A.A., Kopuunses U.H.,
Komikuna A.B., O01iecTBO ¢ orpaHnyeHHON 0TBeTCTBEHHOCTHIO « BUHOM.
JlaGopatopusi 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M3aaTenbCTBO
«IIpocseuieHue»

» dusuka, 10 kirace/ KacesinoB B.A., O0611ecTBO ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «[[PODAY; Axiinonepuoe obiectBo «M31aTenbeTBO
«IIpocsemenue»

» Guzuka, 10 kinace/ Msikumies I'.41., byxosues b.b., Corckuiit H.H. nox
penakiueit [lapdpentreBoit H.A., AkunonepHoe o6iectBo «M31aTenbcTBO
«IIpocsemieHue»

» dusuka, 10 kirace/ Msikumes .41, [lerpoBa M.A., CtenanoB C.B. u
npyrue, OOIIEeCTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxuuonepHoe obiectBo «M3aarensctBo «lIpocBenienne»

» ®uzuka, 11 kinace/ 'ennenmreiin JI.O., bynaroa A.A., Kopuunses 1.H.,
Komkuna A.B., O6uiecTBo ¢ orpaHnyeHHO# oTBeTcTBeHHOCThI0 « BUHOM.
JlabopaTopusi 3HaHUI»; AKIIMOHEpHOE 0011ecTBO «M31aTebcTBO
«IIpocBemieHne»

» dusuka, 11 xirace/ KacesinoB B.A., O01iecTBo ¢ orpaHuYeHHON

OTBETCTBEHHOCTHIO «/[[PODAY; Axinoneproe obmectBo «M3aaTenbcTBO



«IIpocBemienne»

» Gusuka, 11 knacc/ Makumes ['.J1., byxosues b.b., YUapyrun B.M. nox
penakmueii [TapdpenTreBoit H.A., AknmonepHoe o0mecTBo «31aTenbcTBO
«IIpocBemenue»

» dusuka, 11 kinace/ Msikumes I'.41., [lerpoBa M. A., Yronsaukos O.C. u
npyrue, OOIIeCTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY;

AxnmonepHoe obmiectBo «M3aarensctBo «IIpocBerienne»

METOANYECKHUE MATEPUAJIBI AJIS1 YUUTEJIA

1. ®usuka. Paboune nmporpammel. [IpeagmeTHas nuHUS y4eOHUKOB CEpUU
«Knaccuueckuit kype».10 - 11 kiaccesl : yueb. mocodue 11 o01ieoopa3onar.
opranuzanuii / A. B. llaranuna. - M. : [Ipocsemenune, 2017.

2. Maxumes I'. S1. ®uzuka. 10 kimacc: yued. mist o01ieoopa3onar.
opraHu3zanmii: 6a30BbIi U yray0s. ypoau /I'. SI.Msaxumies, b. b. byxosues, H.
H. Cortckwnit; mon pen. H. A. ITapdentbeBoii.- 7-¢ uza. —M.: [IpocBemienue,
2020 — (Knaccuueckuit Kypc).

3. [lapdpentpeBa H.A. CoopHuk 3amau o gusuke.10-11 kmaccel: yuedHoe
nocobue s ob1eoOpazoaTenbHbix opranuzamnuii / H.A. [lapdentrena. - 8-¢
u3a. - M.: Ilpocsenienue, 2018.

4. Caypos FO.A. [Toypounsie pa3zpabotku. 10 kmacc.



5. Mapon A.E., Mapon E.A. Onopsble KOHCIIEKTHI U AuddepeHIInpoBaHHbIE
3a7ja4u.
6. 3a6otun B.A., Komuccapos B.H. KonTposns 3Hanmii, yMeHn 1 HaBBIKOB

y4aIIUXCs.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

1. Bcepoccutiickuii aBrycToBCKuii eicoBeT http://pedsovet.alledu.ru/

2. EctecTBeHHO-Hay4YHBIN 00pa3oBaTenbHbIi mopran http://www.en.edu.ru/
3. UaTepHeT-pecypchl o 00ydaronyM nporpammaM J[ucraHiimoHHoe
o0yueHue — mpoekT «OTKpbITHIN Koutiex» http:// www.college.ru/

4. Konctpykrop tecToB https://onlinetestpad.com/

5. MunuctepcTBO 00pa3oBanus U Hayku Poccuiickoit @enepanuu.
denepallbHOE areHTCTBO MO 00pa3oBaHuio. http:// www.ed.gov.ru/

6. O6pazoBarenbHast oHnaH-aThopma B PO «Buneoypoku B HHTEpHET»
https://videouroki.net/

7. lNopran undopmarmonnoi noanepxku EI'D http://ege.edu.ru

8. Poccuiickuii o0pa3oBarenbHbIi mopraji. Karamor cipaBo4HO-
nH(OPMAITMOHHBIX HCTOYHUKOB "Poccuiickoe oOpa3zoBanue" denepanbHbIii
nopradn http:// www.edu.ru/

http://www.school.edu.ru/



