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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOW MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c yuy€toM ¢enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 10 (U3MKE HampaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpEeIMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeameTramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTo mpeameTa « Du3nkay 1mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IkoabHBIN Kype GU3NKN — cHCTEMOOOpa3yoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOrMl B cdepe SHEpPreTukd, TPAHCIOPTa, OCBOCHHUSA
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yuenne (u3NKd BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (OPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IPU BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu 1y ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK M COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUU C HeW MaTepuan Kypca (QU3MKH
oObeMHEH BOKpYr (Qusnyeckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM pallMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKH Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pean3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIIecCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi  OBJIAJACHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOro pasziena Kypca, TaK U HWHTETrpUpys 3HAHUSA U3
pa3HbIX pa3nenoB. /(s KauyeCTBEHHBIX 3a/ad IPHUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PDPI'OC COO k maTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEr0 00pa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSX
IpEeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMoHHOE  000pyAoBaHuE (opMHpYeTCs B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI W3y4aeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadOT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEeMJIEHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TNPUPOJIbI, PA3BUTUE HX HHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POopMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOEHHMSI MaTepUH U PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C MCIOJIb30BAHUEM
bu3nYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTrxeHne 3TUX lene oOecreynBaeTCsl pelieHneM CIIeIyIOMMX 3a1ad B

npoluecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



npuoOpeTeHue  CUCTeMbl  3HaHMM 00  o0mmx  (u3mUecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKIIIOYasi  MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
3JIEMEHTHI aCTPO(YU3HKHY;

(GopMUpPOBaHHE YMEHUH TPUMEHATh TEOPETUYECKHE 3HAaHUSA IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HH;

OCBOEHHUE CIIOCOOOB pEIICHHs PA3IMYHBIX 33Jad C $BHO 3aJaHHOMN
¢u3nyecKkoil MoJEeNblo, 3ajay, MOJApa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3ianue (pU3NYECKON MOJEIH, aIeKBaTHON YCIOBHSIM 3a/1a4U;
NOHMMaHHE (U3NYECKUX OCHOB M MPHUHIIUIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIQZICHUE METOJaMHU CAMOCTOSATEIBHOTO IUIAHWPOBAHMS U TPOBENCHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

CO3/IaHHE YCIOBHUM JJIsl pa3BUTHS YMEHUN MPOEKTHO-MCCIEA0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIUXCS.

COJAEP)KXAHUE OBYUEHUASA

10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 NO3HAHUA
®usuka — Hayka o npupozae. HayuHble METOIBI IO3HAHUS OKPYkKAKOLIErO

MUpa.

Ponp okcnmepumeHTa W TEOpMM B IPOLIECCE TIO3HAHMS MPUPOIBI.

DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (HU3UYECKUX SBICHUA W TIporieccoB. HaydHbie TUIOTE3HI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecto Gu3NKKM B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B PAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu



AnanoroBele W IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOTO JIBUKCHUS.
Cucrema orcu€ra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTE€pUaJbHOW TOYKH, HUX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue rnepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWKeHue. I 'paduxu
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUsS, IyTH U I[EPEMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE TasieHre. Y CKOpeHUe CBOOOIHOTO MaieHUSI.

KpuBonmHenHoe  nBMKEHWE. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKPYKHOCTH C MTOCTOSHHOM IO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocth. [lepuon u yactora obparnienus. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuyeckue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBH>KCHUSL.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnrogenne aABukKeHUs Tena, OPOILIEHHOTO MOJ YIVIOM K TOPU30HTY H
TOPU30HTANBHO.

N3mepenne ycKopeHusi CBOOOTHOTO MaICHUSI.

HamnpagieHnue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

N3yueHre HEpPaBHOMEPHOTO JABUXKEHUS C IETbIO ONpeeIeHUs] MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnre COOTHOILIEHUSI MEXAY MYTSIMHU, HPOUACHHBIMU TEIOM 3a
MOCJe0BaTeIbHbIE paBHBIE MPOMEXKYTKU BPEMEHH TMPU PaBHOYCKOPEHHOM
JBI)KCHUU C HAYaJIbHON CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenune nBuxKeHUs Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmunesd. IlepBeii  3akoH  HeroToHa.
NHepunaibHbIE CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HbroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA /151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIBKEHUS U cuiia TpeHus mokos. KoaddumuenT tpenus.
Cuita conpOTUBIIEHUS NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTynarenbHoE U BpalllaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJlbl OTHOCUTEIBHO OcCH BpameHus. llnedo cumbl. ¥YcnoBug
paBHOBECUSA TBEPAOTO TENA.

TexHuyecknue yCTpPOMCTBa M MPAKTUUYECKOE MPUMEHEHUE: MOAIMIUITHUKH,
JIBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTB CUJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUS TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3yuyenue aBukeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux aedopMaIium.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKonbl COXpaHEHUA 8 MEXAHUKE

NMnynbe MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUAIIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cribl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MarepuanbHO Touku. Teopema 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

[TorennuanbHas DHEPTHU. [TorennumanbHas DHEPIUs yIIpyro
nedbopmupoBaHHOW — mpykuHbl.  [loTeHIManpHas  SHEpPrUs Tela  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loreHmmanpHBIE W HENOTCHIIMAIBHBIC  CHJIBL CBs3p  paboOTHI
HEMOTECHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA W MPAKTUUECKOE MPUMEHEHHE: BOJIOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCa.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanre cBs3M pabOThI CHUJIBI ¢ U3BMEHEHHEM MEXaHHUYECKOW IHEPTHH
TeJia Ha MIPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aMMOJICUCTBUS YacTULl BELIECTBA. MOJENM CTPOCHMsI Ta30B, >KHIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojeneld. Macca u
pa3zMmepsbl MoJiekyil. KonuuectBo BemiecTBa. [locTtosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO ra3za. AOCOJIOTHash TeMIiepaTypa Kak Mepa
CpellHEel KWHETUYECKOM SHEpPruM TEIUIOBOrO JBM)KEHHs vacTul raza. I[llkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30omponeccsl B UACATBHOM ra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3zobapa.

TexHuuecKkue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME TUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJT OPTaHUYECKUX COECINHEHUN.

OnbiThl 10 MU PY3UN )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAaTE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrogblt mepmoOuHaMuKu

TepmoauHamMuueckass cucrema. BHYTpeHHSAsS JHEpPrus TEPMOJAMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl u pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAsl TEIIOEMKOCTh BEIllECTRA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonatue 00 aamabaTtHOM mporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
UHTEpHIpeTanus padoThl rasa.

BTtopoii 3akon TepmoarHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaimnHax. KodpuIMeHT Mose3Horo
nericTBus TeruioBod mammHbl. I{ukn KapHo um ero ko3pduuImMeHT MOIe3HOTO
JENUCTBUS. DKOJIOTHYECKUE TMPOOJIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkKM u3 OYyTBUIKM MOJ JACHUCTBUEM CXXATOro BO3JyXa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OneiT MO anuabaTHOMY paCIIUPEHHIO0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoii TypOWHBI, ABUTATENS BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazosvie nepexoovl



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTENbHAS BJIAXKHOCTh BO3AyXa. HacelmieHHBIH map. YenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubsie Tena. AHU30TPONHS CBONCTB
kpucrtamuioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpUCTAIUIM3aIus. Y IebHas TeruioTa miasieHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOIYYEHUsI COBPEMEHHBIX MaTepUasoB, B
TOM YHCJIE€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX MAPOB.

Kunenue npy NnOHMKEHHOM JJaBJICHUU.

Crioco0bl U3MEpPEHUs BIaKHOCTH.

Habmroienue HarpeBaHusl U MJIaBICHUS KPUCTAITIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne 0THOCUTENBHON BIaKHOCTH BO3TyXa.

Pa3znen 4. JiaekrpoauHamMuKa

Tema 1. Inexkmpocmamuxa

OnexTpuzanmst Teyl. OJIEKTpUYECKWi 3apsan. JlBa BHIA SIEKTPUYECKUX
3apsAa0B. IIpOBOOHUKH, IOUAJIEKTPUKH M TMOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbli SJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsok€HHOCTH  3yIeKTpuueckoro mojs. I[IpuHoun
CYNEPHO3ULIUUA DIEKTPUYECKUX ITosier. JIMHUKM HaANpsyKEHHOCTH JIEKTPUYECKOTO
TOJISL.

Pabora cun  anekrpocratudeckoro  mosis.  Ilorenuuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM W AMDNEKTPUKU B IJIEKTPOCTATUYECKOM  TOJIE.
Jvanexrpruyeckas MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTPOEMKOCTh TUIOCKOIO KOHAEHCATOpA.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATOPa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3aumopaencTBre Ha3JIEKTPU30BAHHBIX TEJI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJJACTUH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuina Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 yHacTKa LETH.

DNEKTPUYECKOE CONPOTUBIICHUE. YJEIBHOE COINPOTHUBICHHE BELIECTBA.
[TocnenoBaTenpbHOE, MApAILIEIBHOE, CMEIIAHHOE COCIUHEHNE IPOBOIHUKOB.

Pabora nanekrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYINIAsl CUJa W BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma 11 OJTHOM (3aMKHYTOM) AyieKTpudeckon nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobcTBeHHas 151 MpUMECHast IPOBOJIMMOCTh
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKUT TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [Ltazma.

TexHndeckue YyCTpPOWCTBA W IPAKTUYECKOE TNPUMEHEHHUE: aMIIEpPMETP,
BOJBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, TTOTYNPOBOJHUKOBBIN AUO/I, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JIJIUHBI,
IJIOIA/IN TIOTIEPEYHOTO CEYEHUS U MaTepuana.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTPOABWKYIIEH cuiibl. KopoTkoe 3aMbIkaHHe
raJibBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTb CONPOTHUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.



[TpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHnue cMenaHHoOro COeJMHEHUs PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 10 kiacce OCyHIECTBISIETCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbId (akT, runores3a, (Quanueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, ux rpa)uku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX IPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABUKEHHUE B KUBOW mpupoje, auddysus, ocMmoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJIOB, BJIEKTPOJMTUYECKAS UCCOLMAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JBMKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHHUKE, MOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JIBHUraTeilb BHYTPEHHETO
cropanusi, maposasi TypOHHa, OBITOBOM XOJOAUIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
IIOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
KCEpOKC, CTpYHHBIH PUHTED, AIIEKTPOHArpeBATEIbHbBIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa
Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAs UHOYKUUA



[locTossHHBIE ~ MarHuThl.  B3aumMomeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NMHUNM MAarHUTHOU
WHIYKIUU TI0JI TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJIS JUIMHHOTO IPSMOIO NPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanumoaeicTBre NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHUE.

Cuna Jlopenua, e€ Monynb ¥ HanpaslieHKE. /[BHKeHNE 3apsHKEHHON YaCTUILB
B OJIHOPOJHOM MarHuTHOM mose. Pabota cuinel Jlopenna.

SIBneHne AneKTpOMarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHuTHOM
UHAYKOUU. OJIEKTPOJABIKYLIas Cuila HWHAYKIMM. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu Papanes.

BuxpeBoe dleKTpUYECKOE TOJIe. ODJEKTPOABWKYIIAs Cula WHIYKIUU B
IIPOBOJHUKE, IBMXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIIGHME CAaMOMHIYKUUHU. OJEKTPOABMXKYyLIas cujia
CaMOUHYKLIMH.

OHEPrust MAarHUTHOTO TTOJIST KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHE: IIOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTEIN DIEMEHTapHBIX
4aCTHUL, MHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[eiictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

IIpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABHKYILIEW CHIBI MHAYKIHU OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBeHrEe CaMOMHTYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopmvie padomoi

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccnenoBanne neMCTBUASI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.



HCCJ’IGI{OB&HI/IC SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIOWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUA.
["apmonnueckue xonebanus. I[lepuox, wactora, ammmryaa u (aza koireOaHU.
[IpyXuHHBIN MasgTHUK. MareMaTHU4YEeCKUH MASTHUK. YPaBHEHHE TaPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCATBHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU KoneOanusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJI€ATBHOM KOJIeOaTEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BeIHYXI€HHbIE MEXaHUUECKUE
KojeOanus. Pezonanc. BeIiHYK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennpii TOK. CHHYCOMAAQJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsHKEHMUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE FIEKTPUUECKON
HHEPrur. DKOJIOTHYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTporHepruu. KymnbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HH.

TexHUYEeCKHE YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3IICKTPUUYECKHM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKU MASITHUK).

Hab6nrogenue 3aTyxarmmux KojaeOaHmii.

HccnenoBanre CBOMCTB BBIHYXICHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CBOOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuusmiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCIENOBATEIBHOM COEIMHEHMHM pE3HCTOpa, KATyLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MEepeMEHHOr0 TOKa B LENM W3  IOCJIeA0BAaTEbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBIE 6OJIHbL



MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JUIMHA BOJHBL. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
WuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuentanus BektopoB E, B, V B anexktpomaruutHoil BosiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHHUE, MOJsIpU3alus, Audpakuus,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBuaAcHUA. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHu4eckrue YCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AWMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MTPOIOJIbHBIX BOJIH.

KoneO:mromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KOJieOaHUM.

UccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
IpesioMJIeHUE, MoJsspu3auus, Judpakums, UHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. TouedHbli HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTelNb
npenomiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yros IOJIHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust cBera. CiioxHbIN cocTaB 0eoro ceera. LIger.

ColOuparomue U pacceuBaromie JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKash cujla TOHKOM JuH3bI. [locTpoeHune wm3o00pakeHWid B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JWH3BI. YBeIUYEHUE,
JlaBaeMoe€ JIMH30MU.

IIpenensl MPUMEHUMOCTH T€OMETPUYECKON OIITUKU.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBusi HaOMIOMEHUS MaKCUMYMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxus cBera. JludpakiuoHHas peméTrka. YcClIoBHEe HaOIOACHUS
INIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
Tu(PaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMOIMHEWHOE pPACIpPOCTPAHEHUE, OTPAXKEHHE W IIPEIOMJIEHUE CBETA.
OnTuyeckue mpruodopBkl.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaGmronenune natepdepeHnu cBera.

Hab6monenue nudpakium ceera.

Habmronenue nucnepcuu cBera.

[TonmydyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cexkTpa ¢ MOMOIIbI0 JUPPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepeHue nokazaress npeioMIIEHUs CTEKJIA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXAYJS CKOPOCTH
CBETA B BaKyyMe€, MPUHIIUI OTHOCUTEIBbHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ DHEPruel U UMITYJIbCOM PENSITUBUCTCKONW YaCTHULIBI. DHEPTHUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. Inemenmot K6anmMo60I ONMUKU



®otonbl. opmyna [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPTUs
U UMITYJbC POTOHA.

OtkpriTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue OiHmTeitHa s hoTodpdekra. «KpacHas rpanuiar»

dbotoaddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTA.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUiO o -4acTHII.
[Imanerapnas mogmens aroma. lloctynmater bopa. U3nydenue u mormonieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI DHEPrHUM Ha JIpyroil. Buiel
crekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BousiHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHEHYaTHIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmroienue TuHe4aToro crnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, [TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuto  cocTaBa
paauoakTuBHOrOo wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Binsinue paanoakTUBHOCTH HA KUBBIE OPTaHU3MBbI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tomsl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIA Oerta-pacmaa. [amma-
U3ITydeHHe. 3aKOH PaIMOAKTUBHOIO pacaja.

OHeprus CBA3M HYKJIOHOB B sifipe. SAaepubie cumbl. JlegekT Macchl siapa.

SAnepHble peakuuu. JleneHue u CUHTES saEp.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeTobl HaOJIIOIEHUS U PErUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHaameHTanbHbIE B3aUMOAEHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa M MPAKTUYECKOE IMPUMEHEHHUE: JO3UMETp, KaMepa
Bunbcona, siaepHslif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3NPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanne TpEKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUY U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaniHOE 1 MUPOBO33pPEHUECKOE 3HAUEHUE
aCTPOHOMHH.

Bupa 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3NBI, IUIAHETHI, UX BHINMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTouHuk sHeprum ConHIA W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHee CcTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHUA B
[Nanaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. UEpHBIE ABIPHI B SApPAX
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue raimakTuk.
Teopust bonpmoro B3peiBa. PenTukTOBOE M3TydEHHUE.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HabGnronenus: HeBOOpY>XKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH JJIs1 OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIlaTy: OCHOBHBIE cO3Be31si CEeBEpHOIro MOTYIIAPUS U IPKUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Mieunoro Ilytu.



O06o0maroniee MOBTOPEHUE

Ponp ¢u3ukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHON M ATHUYECKOH cepax AedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUPOBAHUM TPEACTABICHUM O (QU3NYECKON KapTHHE MHpPaA, MECTO
bU3MYeCKO KapTHUHBI MHpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocyliecTBIsieTCs C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBSI3€ C KypcaMH MaTeMaTHKH,
Ounonoruu, XUMHUH, reorpadu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (umyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOAEHHE, FIKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelIEHHE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPHUUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKLIHH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIMH, TPU3HAKK TMOJAO00US TPEYTrOJIbHUKOB,
OTIpeJIeIIeHHE TUIONIAIN TIIOCKUX QUryp u oobéma Tel.

buonoeus: »nektpuueckue SBICHUS B KMBOM MpUpoJE, KoyeOaTeabHbIE
JBW)KCHUS B )KMBOM IIPUPOJIE, ONITHYECKUE SBICHUS B )KUBOU MPUPOJE, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTypa TBEPIbIX
TeJI, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHau3.

l'eocpagua: marHuTHBIE TIONIOCA 3€MJIM, 3aJ€KW MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, IPECKA3AHNE 3EMIICTPSICEHUH.

Texnonocua: JHMHUM DIEKTpOIIEpenady, TIEHEPATOp IIEPEMEHHOI0 TOKa,
DIEKTPOABUTATENb, WHAYKLIMOHHAA II€Yb, pPanap, PaIHONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTAaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TNO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE Peaau3ali OCHOBHBIX HAIpPaBJICHUH
BOCIIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPaAXKITAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHUICKOU rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEICHUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
mpuUCyIero pu3nyecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON IEesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUU BCEU KU3HH;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJOTHYECKHUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHUCTBUN B OKPYKAIOLIECH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHalld3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINIOJNHATH PabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBarebCcKue 1eMCTBUSA:
BJIaJIETh HAYYHOW TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IeTh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peuIeHHs 3a7aud (PU3HUECKOro COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHWA MO (HU3UKE B MPAKTUYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMALINH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THUTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX H  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHHKAaTHBHBIE YHHBepPCcAJIbHbIE YueOHbIe 1elCTBUS !
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAaHAHOW U WHAUBUIYAIBHON
padoTHI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTMIKEHUIO: COCTaBJIATH IUIAH JEHCTBUU,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pEe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJAa M KaXJOr0 yYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBATh HIEHW C TO3WLHH HOBH3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

Pery/isiTUBHBbIE YHUBepPCaJbHbIE yUeOHbIe eiicTBUS
Camoopranuzamnus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATEJIbHYIO AESITEIBHOCTh B 001acTh
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON paboThl ¢ yUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJE€Th HABBIKAMM  TIO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIlu, BEIOOpa BEPHOTO
pELICHUS;

YMETh OIICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHIKEHHUIO;

IPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @pPU aHalIu3€ pe3yJbTaToB
NEATEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX TNpPH AaHaIU3€ pe3yJIbTaTOB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mpouecce nOCTHKEHUS JIMYHOCTHBIX PE3YJBTATOB OCBOCHHS MPOTPAMMBI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPLICHCTBYETCS AMOIMOHAIBHBIN UHTEIUIEKT, MPEANOIAraro Nl
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHM, BKJIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHOW SMOILMOHANILHON C(epHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHHUS, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTh aJalTUPOBAThCS K
AMOIMOHAJILHBIM NU3MEHEHUSM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE ACHCTBOBATh MCXOJS U3 CBOHX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIIECHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJacce NpeaMETHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN a3, MOJAEIIM CTPOCHUS Ta30B, )KUJAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] PU pPelIeHnn (PU3NIECKux 3ajad;



pacno3HaBaTh (PU3NUYECKHE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMajJeHue TeJ, IABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHNE 00bEMA TEIT IPU HATPEBaHUH (OXJIAKIECHUH ), TEIIJIOBOE
paBHOBECHUE, UCIAPEHUE, KOHACHCAIUS, MUIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
AIEKTpU3aLUs TEJl, B3aUMOJECHCTBUE 3apsJIOB;

OMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHAIbHAS SHEPIUsl, MEXaHU4YECKas
pabota, MexaHWYecKass MOIIHOCTh; MPH OINMCAHUU TPABUIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAYCHMS] M EIAUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMU;

ONMUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3YsT (DU3UYECKHME BEJIMYUHBI: JABJIEHWE Trasza, TeMIeparypa, CpeaHss
KMHETUYECKasi PHEPrys XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padorta rasa,
KOO (PUIIMEHT TMONEe3HOTO JAEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBLHO TPaKTOBaTh (UBMYECKUN CMBICT HCHOJIB3YEMbIX BEIIUYWH, WX
00O3HAaUEHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIEC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUSI (TTPOLIECCHI), UCTIONB3Ys (PU3UUYECKHE BEIMYUHBI: DJICKTPUUYCCKUN 3apsij,
AIEKTPUUYECKOE T0JIEe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
MpU OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO0 BEJIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SIBICHUS, UCIOJIBb3YsS (PU3MUECKHE
3aKOHBI ¥ MPUHIMUIIBL: 3aKOH BceMUupHOro Tsrotenus, I, I u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS WMITYJIbCa,
MPUHLUAN CYNEPNO3UIIUA CHUJI, TPHUHIIUIT PABHOIMPABUS HMHEPLUHATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHHUS MOJIEKYJ C
aOCOIOTHOHN TeMIiepaTypou, MepBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(GOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCJIOBHS MX 0€30MacHOr0 HCIOJIb30BaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHUS M WCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKHU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCHUMOCTH  MEXIYy  (U3MYECKUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTATHl IMONTYYCHHOW 3aBUCHUMOCTH (DM3UYECKUX BEIWYUH B
BU/JIC TAOJIUIT ¥ TPa(pUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM HCCIICIOBAaHNUS,

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro OSKCIEpPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JAOOPATOPHOTO
000Opy1I0BaHUS;

pemaTth pacuéTHble 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKON MOJIETbIo,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMMBIC NI €€ PEIICHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3MUCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 3a/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXIACHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH IS TMOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
U TIPEICTABJICHUS YYCOHOW W HAy4YHO-TIOMYJIIPHON MHGOPMAIINH, TOJTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOTy4aeMyr0 HH(OPMAITHIO;

MPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHpPa, B PAa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPONCTBAMH, JIJIi COXPAHEHUS 37J0POBbS M COOJIOEHUS HOPM DKOJOTUYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpYNNE C BBINIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIaHUPOBaTh PpaldOTy TPYIIBI, pPAIMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAaHAAPTHBIX CUTYAIlUSIX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PELICHUE pacCMaTpPUBAEMON MPOOJIEMBI.

K xoniy obydenuss B 11 kJjacce mpeaMeTHbIE Pe3yslbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCSI YMECHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MHpa, B Pa3BUTUHU COBPEMEHHONW TEXHHKU M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN AJEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbIA UCTOUYHHUK CBETA, SACpHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOTO sijpa MPU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUS TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA, OTPAKEHHE, MPEIOMIICHHUE,
uHTepdepeHus, audpakuus W MOJSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIMO0aKTUBHOCTB;

ONMMUCHIBATh W3YUYEHHbIE CBOMCTBA BEUIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPAa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Yysl (PU3MUYECKHUE BEJIUYUHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJIEKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYIAs CHJIa, padoTa TOKa,
WHIYKIHUST MarHUTHOrO Mojsi, cuia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYILKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Cujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsiHUE U
ONTUYECKas CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3NUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJIhC (POTOHA, IEPUOJ TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIJIEp, MPU ONUCAHWU TMPABUIBHO TPAKTOBaTh (PU3MUECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBIICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapalIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHJYKIINH, 3aKOH MPSMOJUHEUHOTO PacCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIOMJICEHUSI CBETa, ypaBHeHHE ODWHIITEWHA s doTtodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uUCHa, mocrynartel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUS (TpaHUIbl, 00JIaCTH)
MIPUMEHUMOCTH;

OTIPEJICIISITH HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HCCJICJAOBAHUIO (PU3UYECKUX SBJICHUM U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmyupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BBIBOJIHI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCUPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOJABI MO pe3yjIbTaTaM UCCIIeI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro JKCIEpPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U TMPOEKTHOM
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTAOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJlaHHOM (DU3MYECKONM MOJICTBIO,
UCIIOJIB3Ys (U3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4U



BEIOMpaTh (PU3UUECKYIO MOJECIb, BBIICIATh (DU3UYCCKHE BEITUYHHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUETHl M OLCHUBATH PEATBHOCTD
MIOJTy4EHHOTO 3HAYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PacCyXICHUI C ONMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMN
U MPEJICTaBJICHUS YICOHOW W HAYYHO-TIONYJISIPHOM WHGOPMAIIMU, TIOJTYYCHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TPHUHIMITBI JSHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMdyaTh YCIOBUS WX OS30MaCHOTO MCIOJIL30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKHUX U 3apyOeKHBIX YICHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIEIO MHpA, B Pa3BUTHE
TEXHHUKHU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCEAHCBHOW JKU3HH
U oOecrieueHusT 6€30MMacHOCTH TPH OOpaIeHUH ¢ MPUOOPAMH U TEXHUUYECKUMHU
YCTPOMCTBaMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CpEaE;

paboTaTh B TpYyIIE C BBHINOJHCHHEM Pa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PaMOHAIBHO paCHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHPHOCTh B HECTAHJAPTHBIX CHTYAIlUSIX, aJeKBaTHO OIICHWBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIHI B PEIICHUE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabubsie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
bubmuorexa [JOK
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kitnematitica > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https:/m.edsoo.ru/7fA1bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edso00.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

@da3oBbIE IEPEXOBI

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




Wroro no pazueny 24
Pasznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 UIeKTpOCTATHI 10 https://m.edso0.ru/7f41bf72
ITocTosAHHBIN NEKTPUUECKUN TOK. TOKH B bubnnoreka [HOK
4.2 12
pa3IMYHBIX cpelax https://m.edso0.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM ungposbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 11 1 3 bubnunoreka [HOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edso00.ru/7f41c97¢
59 MexaHn4YecKue U AIEKTPOMAarHUTHBIC 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIUaTIBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuotexa [JOK
41 DJIEMEHTHI KBAHTOBOU ONTUKU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToma 4 bubnuorexa [IOK




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

4.3 ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 E::f:;;f;%gﬁﬁ f41c97c
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E:ff:;;f;i?ﬁﬁ £41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypcsbl

®dusnka — HayKa O PUPOJIE.

1 Hayunslie MeT(})]K bl HO?I?HapHI/ISI 1 bubamorexa LOK

yi g https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

5 bopMHUPOBaHUH COBPEMEHHOMN 1 bubnuorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JIIOIeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEILHOCTh MEXaHHMYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTsb, https://m.edso0.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IIPAMOJIMHEWHOE 1 bubnnoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe majieHne. Y CKopeHue 1 bubmuotexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

7 JBr>keHre MaTepraibHON TOYKH T10 1 bubmmorexa [JOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTenbHOCTH ["anunes. 1 bu6nmoreka [JOK




HuepuuanpHbple CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipunnun

https://m.edsoo.ru/ffOc3be8

9 cynepno3uiuu cuil. Bropoii 3akoH bubmmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuanbHON TOUKU
Tperuii 3akoH HeroToHa 114 bubmuorexa [IOK

10
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMupHoro taroreHus. Cuna

11 TspKecTH. [lepBas kocMHuueckast bubmmorexa [JOK

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

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koaddunment tpenus.

13 Cuna :zn OTI/IBJ'ICI({bI/I(lS)I npu BI/I)P;CCHI/II/I bubmorexa LHOK

p pH A https://m.edsoo.ru/ff0c3f76
Tena B KUAKOCTU WJIH raze
[TocTymarenbHOe U BpalaTeibHOE

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bubnuotexa [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPAOTO TeNa
HNMnynec MaTepuanbHOM TOYKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYECK. bubnnoreka [JOK
Nmnynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOE JBHKCHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEpTrusi MaTepruaaIbHONR bubnmoreka [JOK
Touku. Teopema 00 M3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu

17 [TorenunanbHas sHeprus. bu6nmoreka [JOK




18

[ToreHuuanbHas SHEPTUs YIIPYTo
ne(OpMHUPOBAHHON MPYKUHBIL.
[TorenmanpHast SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b pabOThHI
HEIMOTCHIIMAJIBHBIX CHUJI C UBMCHCHUEM
MeXaHUYECKOU SHEPTHUU CUCTCMBI TCII.
3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

https://m.edsoo.ru/ff0c461a

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

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXPAHEHUS B MEXaHHUKE»

OCHOBHBIE TOJ0XKEHUST MOJIEKYIISIPHO-
KHHETHYeCKOU Teopuu. bpoyHoBckoe
nswxenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TennoBoe paBHOBecue. TeMmiepaTrypa
u e€ u3mepenue. lllkana remneparyp




Lenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JIBUKECHHSI MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTopHnas pabota
98 «MccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSHHUS
pa3peKeHHOTr0 raza
29 H3onponecchl B ACATBHOM ra3e U uxX bubnnorexa [HOK
rpaguyecKoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U
30 criocoObI e€ n3menenust. Konnuectso bubnuotexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
9HEprus 0IHOATOMHOTO UJEATLHOTO
rasa
31 Buasl Tennonepenaun bubmmorexa [TOK
https://m.edso0.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonmgecTBo TEIIIOTHI pH bubmmorexa [OK
. https://m.edso0.ru/ff0c5c36
Teruonepenade. AnuabaTHBIN Mpolecce
33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30MpolLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs nporeccoB B bubnuorexa [IOK




npupoze. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpunmun gevicteus u KIIT/ Tenmooi

https://m.edsoo.ru/ff0c6230

bubmuorexa [JOK

35
MaIlHHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KI1/]

37 DKOJOoru4ecKue MpooIeMbl
TEIUIOPHEPTETUKU

38 O6o6maromuii ypok «MoekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edso0.ru/ff0c6938
KonTponpHas padboTa mo Teme

39 «Monexynsipaas ¢puznka. OCHOBBI bubmorexa LIOK

YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapooOpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoOmIOTHAs U OTHOCUTEIbHAS

41 BIIQXKHOCTh BO3yxa. HackleHHbIN bubnuorexa LIOK

Ayxa. B https://m.edsoo0.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue n

4 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuotexa [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edso00.ru/ff0c65f0
KkpucTayibl. COBpeMEHHbIE MaTepHAaIbI
[InaBnenue u KpucTaUIM3aAIUA.

43 Y enbHas TEIUIoTa IUIaBICHUS bubmmorexa LIOK

g ’ https://m.edso0.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK

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

45 DneKTpu3anus Tei. DNeKTPUISCKUN bubnmnoreka [JOK

3apsa. J{Ba BUIa SEKTPUYECKHUX

https://m.edsoo.ru/ff0cébcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 [IOJIVIIDOBOAHUKHU. 3aKOH COXPaHEHUS bubnnorexa LIOK
YHpOBOA ) p https://m.edsoo.ru/ff0c6bcc
AJIEKTPUIECKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kyiona. ToueuHbIN DJIIEKTPUYECKUN Eubmorexa ITOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsin
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nons. [puHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cun 37eKTpoCcTaTHIeCKOTo
49 oua. Ilorennman. Paszaocts bubnmorexa [IOK
' At https://m.edsoo.ru/ff0c6f00
[IOTEHIMAJIOB
[IpOBOIHUKH U OUBIEKTPUKHU B
50 3J'IpeKT OCTAaTUYECKOM HOIJ)'IC bubmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnexkTpoéMKocTh. KoHIencaTo
p a p https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTH TIIOCKOTO
52 KOHIIEHCATOpa. DHEPIU 3apsKEHHOTO bubmmorexa LHOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGopaTtopHas pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa'
[TpuHIUMIT NENCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOITMPOBAILHOTO

amnmapara, CTpyMHOr0 IpHHTEpa.
DIIeKTpOoCTaTUYECKas 3alIHTa.




55

56

57

3a3emileHue AIEKTPOpruOOpOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportunenue. 3akon Oma aJist
y4acTKa Ienu

[TocnenoBarenvHOE, MapaiesbHOE,
CMEIIaHHOE COSANHEHHE
npoBoAHKKOB. JlaboparopHas paboTa
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

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

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

58

3axoH OMa a1 OJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COIPOTHBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIIBIX
METAJUIOB. 3aBUCHMOCTh
COHpOTI/IBJ'ICHI/ISI METAJIJIOB OT
Temmeparypbl. CBEpXIPOBOAUMOCTh

60

61

DIIEKTPUYECKUI TOK B BaKyyMe.
CBoIICTBA JIEKTPOHHBIX ITYYKOB

[TomynpoBoAHUKH, UX COOCTBEHHAS U
IpUMeCcHas IpoBoAUMOCTh. CBoiCTBa
p—n-nepexonaa. [lonynpoBoaHUKOBBIE
npuOopbI

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




DJIEKTPUUYECKUI TOK B paCTBOpaX U

62 pacriaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeIIbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSTENIbHBIN pa3psala. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTtponpsHast pabora o Teme

66 «9nexkrpocrartuka. [locTosHHBIN 1 bubnuotexa [JOK
ANEKTpUYECKUil TOK. TOokH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 Pesepsublit ypok. KonTponbHast 1 bubnuoreka [IOK
pabora o Teme "DneKTpoIuHaMHuKa" https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O0oOmaromuii ypok bubnuoreka [IOK

68 1
o remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
°
‘:;n Tema ypoxa Beero Kontpoabubie IIpakrnueckue II/I[:;:GHI/IH :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTostHHBIE MATHUTHI U KX

1 B3auMoJielcTBHE. MarHuTHOE 10JI¢. 1 bubnunoreka LIOK
BekTop MarHuTHON MHAYKIMU. JInHUK https://m.edsoo.ru/ff0c9778
MarHMTHON MHTYKIIUU
MarauTHO€E 1oJIe MPOBOJIHHUKA C

) TokoM. OmbIT DpcTeaa. 1 bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yueHue 1 1 bubnnorexa [JOK
MAarHUTHOTO IOJIL KaTYyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.

4 JlaGopatopHnas pabora 1 1 bubmuoreka [IOK
«HMccnenoBanne 1eUCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YacTHILY. 1 bubmuoreka [IOK
Cuna Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHUTHON uHAyKuuu. 31C 1
WHIYKIIAA. 3aKOH AJIEKTPOMarHUTHOM




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue sBICHUS
AIIEKTPOMATHUTHOM WHITYKIIAU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTB. SIBIEHUE
camounaykiuu. 31C caMOMHIyKIU Y.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
JJIEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs NeYb

10

11

12

13

14

Oo6o06maromuit ypok «MarautHoe
I10JI€C. 3HeKTpOMaFHHTHaﬂ WHIAYKIOHA»

KonTponbHas pabota mo Teme
«Mar"suTtHoe I10JI€e.
SHGKTpOMaFHI/ITHaﬂ I/IHIIYKIII/ISI»

CB00O/IHBIE MEXaHUYECKUE
KosebaHus. ['apMoHHUeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue saepruu
JlaGopatopHnas pabora
«HccrnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU U MAcChl Tpy3a»

Konebartenbublit KoHTYp. CBOOOIHBIE

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

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




15

16

17

18

OJICKTPOMArHMTHBIC KoJIEOaHMS B
nacajibHOM KOJIeOaTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariuTHbIMHA KOJIEOAaHHUSIMHU

®opmyna Tomcona. 3akoH
COXPAaHEHHUS SHEPTUU B UJICATHHOM
K0J1e0aTeNbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromux
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHe Konebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
KosaeOanus

[lepemennsbiii Tok. CUHYCOMIANBHBIN
MepeMeHHbII TOK. MOITHOCTH
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoactso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SJHEPTUU

bub6nmoreka [IOK
https://m.edsoo.ru/ffOch9c4

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMEeHHOro ToKa,
JIMHUH 3JIEKTpolepesayd

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnosnb3oBanus
JIEKTPOIHEPTHH B ITIOBCEAHEBHOMN
KU3HU




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bub6nmoreka [IOK

21
pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunplie ¥ MPOIOJIEHEBIE BOJTHBI
3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubnmnoreka HOK
22
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 cBOiicTBa U cKOpocTh. [llkamna bubmmorexa [JOK
p ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacts
cBs3u. Paguonokanus
o5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOe pacpocTpaHeHne
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnorexa [JOK
ToueyHslii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoeHue brbmmorexa LTOK
p L p https://m.edsoo.ru/ffocd4e0
M300paKeHU B IIIOCKOM 3epKalie
[Ipenominenue ceera. [lonHoe
78 BHYTpeHHee oTpaxeHue. IIpenenbHblil bu6muoreka [JOK
YTOJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKeHHUS
29 JlabopaTtopHas pabota «3mepenne bubmmorexa [JOK
MOKa3aTesisi MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [locTpoenne n3o0paxeHuii B bubnmnorexa [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenu4ueHue JTUH3bI

JlaGopaTopHas paboTta

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX»
Hucniepcus ceera. CII0XHBIN cocTaB

39 6enoro csera. Ler. JlaboparopHas
pabora «HabmroaeHue nucrnepcun
CBETa»

33 Wntepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22

34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e

35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacCHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH

36 KJIaCCUYECKOU MexaHuKH. [locTymarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPHUH https://m.edso0.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.

37 3ameJieHre BpeMEHH B COKpaIlleHHe bubmorexa HOK
— https://m.edsoo.ru/ffOcfa42
DHeprus U UMNYJIbC PEISITHBUCTCKOM

38 gacTuIlsl. CBS3b MacChl ¢ YHEPTHUEH U bubmmorexa [JOK
HMITYTHCOM. DHEpIH MOKOS https://m.edsoo.ru/ffOcfc68
Konrponsnas padora «OnTHKa. BuGmrorexa LOK

39 OcCHOBBI CIENIMATIBHOM TEOpUn

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyna [Inanka. JHeprus

bub6nmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICTIOBAHUE Eus 10K
HOIMOTEKA
41 .O A.T.
porospdexta. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTorddekra. YpaBHeHue
42 QﬁHmTegl)Ha JI(I:Iq)(i)OTOZ)(l)(geKTa bubmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddexra
JlaBnenne cBera. Onbitel [1. H.
43 JlebeneBa. XMHUUYECKOE IEHCTBUE bubmorexa LOK
seBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
MIPAKTUIECKOE TPUMCHCHHE:
44
¢dorosnemenT, GpoTogaTUHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBaHTOBOM ONTUKM) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro a-yactu brbmmorexa LTOK
PHOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bubmmoreka IIOK
47 I1 b
OCTYTIaTR! bopa https://m.edsoo.ru/ff0d0afa
W3nyduenne u mornomnieHrne GpoTOHOB
48 I I/I}ll'lqe exojie aTOM’:I co H(()ll)"O OBHA bubmorexa TIOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Opyroil. Buabl ciekTpoB
BoimoBbIe cBoMicTBa YacTHIL. BoTHEBI
. bubmuoreka [{OK
49 ne bpoitnst. Kopmyckysipao-

BOJTHOBOM nyasin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpesnenenuto cocraBa

PaaOaKTUBHOI'O U3TTYYCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ffod0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
n3iydyeHus. Biausxue
PaJIMOAaKTUBHOCTH Ha )KUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacman.
DNEeKTPOHHBIA U O3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiydeHue

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

53

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbiin
peakrtop. [Ipo6iiembl, NEPCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SICPHOM
SHEPTETUKHU

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

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
perucTpanmu JIEMEHTAPHBIX YACTHI.
Kpyrusiit cton «®yHaaMeHTanbHbIe
B3auMOJIeUCTBUS. ENUHCTBO
(bu3nUecKoil KapTUHBI MUPa»

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

55

Bupn 3Bé3nHoro He6a. Co3Be3nus,
SlpKI/Ie 3Bé3)II)I, IIJIAHETBI, UX BUJANMOC
nBmxenne. ConHeyHas cucreMa

56

Comnnne. ConHevHasi akTHBHOCTb.
UcTtounuk snepruu ConHua u 3BE3]1




57

3BE311bl, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
II0CJIEI0BATENbHOCTU. BHyTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXO0XKICHUU U
sBomtounu CoJiHIA U 3BE3]T

58

Muneunsiii [lyte — Hama 'anakTuka.
[Tonoxenue u nmxenue CosHua B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPBI B SIAPAX TAIAKTHK

59

60

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbmoro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPUIUKI

62

O6o06matomuii ypok. Ponb gpusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOM chepax eaTeTbHOCTH
YeJloBeKa

63

64

O6o0maromuii ypok. Poms u mecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O6o06maromuit ypok. Poib
¢uznveckoii Teopun B HopMupoBaHUH
MIpe/ICTaBICHUH 0 PU3NYEeCKOn
KapTUHE MHpa




O6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 001IeM

65 1
PSAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUN O IPUPOJIEC

66 Pe3epBHbIil ypok. MarHuTHOE m0JI€. 1
DneKTpoOMarHuTHasT MHIYKIIUS
PesepBubiit ypok. OnTuka. OCHOBBI

67 CHeIUaIbHON TEOpUHr 1
OTHOCUTEIBLHOCTH
Pesepurrit ypok. KBanrosas dusuka.

68 QHGI\EGHTH};IZI OHOMHUHU U t 1 buGnuorexa [IOK

P https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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HUHTEPHET
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