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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c yuy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBaHusi ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepaunu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareabHbIC MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONW KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeameramMu. B Hel
OIIPENIETSAIOTCS OCHOBHBIE LM M3Y4YEHHs] (U3UKU HAa YPOBHE CPEAHETO OOIIEro
o0Opa3oBaHMUsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI 10 roj1aM 00yUEHUS;

e cojepkaHue yaeOHoro mpeamera « Ou3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOHMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoapHbIN Kypc GU3HKH — CHCTEMOOOpasyIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHMA  OMNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIIOB C 3aJlaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (popMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHsS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3esioB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeW MaTepuan Kypca (QU3HMKH
oObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsieTCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ©Gusukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TakXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CpEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOoeHUs: Puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOJIX0/I B Kypce (U3UKU Pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3aldUd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MNPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  YYaCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcsl  OBJIAJICHHUE
OoOy4YaromMUMHUCI YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3NYECKUX BEJIWYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonblioe BHUMaHHWE YJIENSAETCS PEHICHUIO PACUYETHBIX MU KaYECTBEHHBIX
3amad. [Ipu 3TOM 1t pacu€THBIX 3a/1a4y MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (hU3UYECKOM MOJICIIbIO, TTO3BOJISIFOIIE MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM I CUTyalMd MpPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSX
IpEeIMETHOro0 KaOuHeTa (U3MKU WM B YCIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIrO LUKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OXoaMMoOe J1TabopaTopHOE OOOpYMOBAHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaMid st
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MTPUMEHECHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CredrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JOJKHBI OBITh MOCTPOECHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3yUY€HHUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBanue HHTEpeca M CTpeMJIEHUS OOyYarOUIMXCS K HAyYHOMY
U3YYEHUIO TNPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
MCCJIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara HU3YYCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3NYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX lenei oOecreynBaeTCsl pelIeHneM CIEIyIoMMX 3ajad B

nporecce U3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3a7a4 C $BHO 3a/IaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS U TMPOBEACHUS
du3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHH MPOECKTHO-UCCIIEIOBATEIHCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 4aca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TNepeueHb J1abopaTOpHBIX U
MPAKTUYECKUX paldOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIuXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUH. [ paHHUIBI TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢uzuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
ClioxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWXKeHUE. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIecHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobosHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuueitHoe  nBmkeHuwe. J[BUKEHME  MaTepuaJibHOM TOYKH MO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICTTHBIC U PEMEHHBIC TIEpEIayHu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEJIbIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes. IlepBeid  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIs MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 17151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokos. KoadduueHT tpenus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: TMOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHeHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YciioBus paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedbopmupoBaHHOM — npyxkuHbl.  [loTeHuManeHas  SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CHUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4ecKkrue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XUIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeei. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaIbHOTO raza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnpeiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHMS UICAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEprus TEPMOJIMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKI[US, U3TydeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccaMm. [ 'paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCcTh TPOIIECCOB B MIPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JIEUCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kod(puIMeHT Moie3Horo
nericTBus TemioBod MmammumHbl. I{ukn KapHo m ero ko3pduimMeHT IOJIe3HOTo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JIEMCTBHEM CXKATOTO BO3JyXa, HarpeBanue >pupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, JBUTATENs] BHYyTPEHHETO CTOPAHMUSI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuipl. CoBpeMmeHHble Marepuaiibl. [lnaBienue wu
KpUcCTaJTM3aIus. Y IeJapHas TerioTa miasienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHne OTHOCUTENIBHON BIAXKHOCTH BO3AyXa.

Pa3znen 4. JiaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsAnoB. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOT0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli ANEKTPUYECKUI 3apsia.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3nekTpuyeckoro mnois. IIpunHiun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Toyeil. JInHUKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
oIS,

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHJEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapajlieIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUja U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 171 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoicTBa p—n-niepexoaa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYecKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue YyCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

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

HaoGmroienne amexTpoiusa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, (Qumueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMATEpPHUAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Macnummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[lIocTosiHHBIE ~ MarHATHL.  B3auMoAelWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOJHMKA C TOKOM. KapTMHa JIMHUN HWHIYKIHUH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOlyJib U HanpaBiieHUE. J[BUKEHHUE 3apsSyKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHWTHOW
nHaykunu @apazes.

BuxpeBoe »ieKTpUyYecKoe ToJsie. DJEKTPOJBIKYIIAA CUJIa WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUWHU. OJEKTPOABMXKyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO TOJISL.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenrHast  cucrtema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMUS.
["apmonunyeckue konebanus. [lepumona, wacrora, amrumryga u $aza KoieOaHUU.
[IpyXVHHBIN MasiTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHEpruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennpli  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUYECKHUMN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOAaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOmnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens JIMHUY 3JIEKTPONEPEIAYH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenmenoBanye MNEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepedHble W MPOAOJBHBIE BOJIHBL.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKHue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pEe30HAHC.

Habmroienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peIOMJICHUE, MTOSpU3anus, Tudpakius, UHTephepeHITHUS.

Tema 3. Onmuka

['eomerpuueckas onrtuka. IIpsmosiMHENHOE paclpoCTpaHEHUE CBETa B
ogHopoaHOuU cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHue m3oOpakeHuil B
IJIOCKOM 3€pKale.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN IMOKA3aTelNb
npenomiieHusi. I[lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroj IMOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CrioxxHbIi cocTaB Oenoro ceera. LIBer.

CoOuparormyie W pacceuBaroniye JUH3BL. ToHKas smH3a. DOKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoOBUE€ HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE pacIpOCTpPAaHEHUE, OTPAKEHHE M MPETOMIICHHUE CBETa.
OnTuyeckre mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOA.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Mopenu MUKpocKoma, TeJIeCKona.

Hab6mronenne natepdhepeHIIy CBETA.

HaOmronenune nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne cnekTpa ¢ MOMOUIBIO TIPU3MBL.

[Tomy4yenue cnexTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



W3mepeHne nokasaress NpeioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPALICHUE
JUTVHBI.
OHeprus U UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI H UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. SHGPFI/IH
IIOKOAI.

Pazgea 7. KBanToBasi pusuka
Tema 1. dDnemenmot K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBsizu 3HEpruu HOTOHA C €T0 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodPdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHUuecKue YyCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(h(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas mopmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI JSHEPTHHM Ha Jpyroil. Buisl
crekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHeH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JT0KA3bIBAIOIIUE CIOXKHOCTh CTpOeHUS sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SaepHbie cuibl. Jledekt Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTopl HaOJIOIEHUS M PErHCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETD, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMHUM U aCTPOPU3NKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BHIAMMOE
JIBUOKCHHE.

ConHeyHas cucteMma.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ U 3BE3L.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku v kBazapsl. YUEpHbIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

O0o01maroniee NOBTOPEHUE

Pons ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKOW KapTUHE MHpaA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 Kiacce OoCymIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3CH C KypCcaMu MaTE€MaTHKH,
OMOJOrMu, XUMHUH, reorpadu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmus, CBSI3aHHBbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumIeHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKIHWH HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJIHLHUKOB,
OTIpeJICIICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpoJiE, KoJjieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAS! CTPYKTypa TBEPIBIX
TeJd, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIMHAKA DJICKTPOIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEJIEBU3O0DP,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JTOCTHIKEHHUE CICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0JKHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEILHOCTH B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECaX TPa)KJaHCKOTO
OOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aUMOJICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXxJaHCKON HUJIEHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWSI,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON NEeSTENIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIEd YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHE IIEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENLHO  (OpMyJIMpOBAaTH W aKTyaJIU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JIeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUSI,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEYUSI B  PaccMaTpUBaEMbIX
bu3HYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHIMIOJHATH PpabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajauy,
BBIJIBUTAaTh THUIIOTE3y €€ PpEIICHHS, HaXOJIWUTh apryMEHThI JJIs JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWs 3a7addl  pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATEeITLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIEHUBATH MMPHOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
KU3HEACATECITbHOCTH;

yMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BEIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora c nndopmanmueii:

BJIaJICTh HAaBBIKAMHM IOJyYCHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOWCK, aHAaJIM3,
CUCTEMATHU3AIMIO W WHTEPIPETAINi0 WHGOPMAIIUK Pa3IUYHBIX BUAOB U (GopM
MIPE/ICTABIICHHUS,

OIICHUBATH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/lad ¢ CcOoOMIoJiecHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPECypcocOepeKeHHs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON OE30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHaYCHUsT HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMATIBLHYO
dbopMy TIpEICTABICHHS ¥ BU3YaTH3alINH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHSA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallUH W CMAr4ath
KOH(JIUKTBL;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh IIPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh IEJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBaTh U
KOOPJIMHHPOBATh ACUCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIIATh IIAH JCHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJAa M KaXJOr0 yYaCTHUKA KOMAaHIbI B
OOIIMI pe3ybTaT M0 pa3padOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHWBAaTh HUIEHU C TO3ULUWA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerysiTuBHbIE YHHBepPCAJIbHbIE yUeOHbIe JAelicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJIATh IJIaH PEIICHUS] PACUETHBIX M KayeCTBEHHBIX
3aJa4, [JIaH BBITOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacIMpATh paMKH Y4EOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

Jenatb OCO3HaHHBIM BBIOOp, apryMEHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, BHOCUTb KOPPEKTUBHI B JICSITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUM;



UCIIONIb30BaTh MPHUEMBI PEIIEKCUH 71l OLIEHKH CUTYalluH, BRIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHIKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYTMX IpU aHaJIU3€ pe3yJIbTaToB
NeSITEIbHOCTH;

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaU3€ pe3yJIbTaToB
NESITEIIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKH.

B mpouecce qocTHKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no ¢QusuKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEpUIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIJIEKT, Ipearoiararomm
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW IMOIMOHAIBLHOU Cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKJIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHHE HPUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIWH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIliexy, ONTUMHU3M, WHHUIIMATUBHOCTb, YMEHHE JEUCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLINX CIIOCOOHOCTH BBICTPAauBaTh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJacce NpeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh HAa MpUMEpax pojib U MeCTO (U3HKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIIbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (UBUYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEO,
WJICAIBHBIN T'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU pelieHnn (PU3nIecKux 3ajad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHMS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE 10 OKPYKHOCTH, WHEpIHS,
B3auMojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEIT IIPU HArPEeBAHHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE TaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHMSA rasa B H30IMpoleccax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTEHUHUAIbHAS SHEPIUs, MEXaHUYeCKas
pabota, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWKM TPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS M €IUHUIIBI,
HaxXOoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIIMUHMHY C APYTUMU
BEJIMYMHAMU;

ONUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TE€JN M TEIUIOBBIE SIBICHUS,
UCTIONIb3Yysl (U3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrysl XaOTHYECKOTO JBIKCHHUS MOJICKYJI, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KOO PUIIMEHT TMOJEe3HOTO JCUCTBUSL TEMJIOBOTO JIBUTATENsA; IPU OIMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AIICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJIeHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE TOJIEe, HAMPSXKEHHOCTD MMOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
MpU OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUs] M EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO0 BEIUYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIB3YS (PU3NUECKHE
3aKOHBI M MPUHIUMNBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUs] MEXaHMYECKOW DHEPruM, 3aKOH COXPaHEHHUS HUMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHENH KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHHUS MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypoy, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHUS
AIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMAIBI JCHCTBUSA MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH ITOM
dbopmynupoBarh MpodiieMy/3aadyy M TUIOTE3y Y4YE€OHOTO JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSIMBIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEITUYHH, TIPH
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO W3MEPEHUS W HMCIOJb30BaTh W3BECTHBIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JIe TAOJINIT ¥ TPpaUKOB, AENIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBAHMUS,

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTro OJKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOM
NEATETLHOCTH C HMCIOJIB30BAHMEM H3MEPHUTEIBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy10BaHUS;

pemaTrh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOaMMBIC I €€ PEIICHHs, TPOBOJIUTh PACUYEThl W OIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYECCKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXIACHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TPU  PEIICHWH  y4eOHbIX  3aJad  COBPEMCHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YUYCOHOW W HAy4YHO-TIOMYJIAPHON MHGOpPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyi0 HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJla POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOUN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ MPUOOpaMU U TEXHUYECKHUMHU



YCTPOWCTBAMH, JIJIi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpyNNE C BBHIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPAIMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
MJIAHUPOBAThH JICATEILHOCTh B HECTAaHAAPTHBIX CUTYAIlUSAX, aJeKBATHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PELICHUE pacCcMaTpPUBAEMON MPOOJIEMBI.

K xoniy obydenuss B 11 KJjacce mpeaMeTHbIE Pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIMIMUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IMPUMEpPax pojb U MECTO (PU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHHKU M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIIEeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIEJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUYECKUX
3a/1ay;

pacro3HaBaTh (pU3MYECKUE SIBJICHUSA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKU U KBAaHTOBOU (DM3UKU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUS TOKAa, B3aWMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHbBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PAacCHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W TOJSpU3alUs CBETa, JUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aTromMa BOJOpPOJa, €CTECTBEHHAas W MCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MaArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOAUMOCTHh  pPAa3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEJIUYUHBI:
ANIEKTPUUYECKUN 3apsijl, CUJIa TOKa, DJIEKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CUia, paboTa TOKa,
WHIYKIUS MarHUTHOrO Mojs, cwia Ammepa, cuna JlopeHia, MHIYKTHBHOCTb
KaTYIIKW, SHEPrUs 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHOoJ M YacToTa
KoJieOaHUM B KoJie0aTeTbHOM KOHTYpE, 3apsij U Cujla ToKa B IMpoIecce
rapMOHUYECKUX OJIEKTPOMArHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CUJia JIMH3BI, MPU ONUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHIMA
CMBICIT HCIIOJIb3YeMBIX BEIMYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKrue BEIMYHUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJIhC (POTOHA, IEPHO/I TIOTypacIiaia, SHEPTHS CBSI3H
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U EIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JIAaHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MUYECKHUE TMPOIECChl U SIBJICHUSA, UCIONb3Ys (PU3MUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
UHYKINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHINTEWHA st PoTodddekTa,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynartel bopa,
3aKOH PaJIMOaKTUBHOIO pacmnaja, Py 3TOM pa3audaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MIPUMEHUMOCTH;

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

CTPOUTh M OINHCHIBATH H300paKEHHE, CO3/aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmyupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJIOKEHHOTO O0OpYIOBaHMs, MPOBOAUTH OMNBIT U
bopMyIUpOBaThH BBIBOHI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CMOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3NUECKUX BEJIMYUH C HCIOJb30BAaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUMU UCCIEIOBAHUM B
paMKax ydeOHOro JIKCIEPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOM U TMPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyIOBaHUS;

pemarh pacuéTHbIE 3a7a4¥l C SBHO 3aJlaHHOM (DU3MYECKONM MOJICTBIO,
UCIIOJB3Ys (DU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3aJ1auu



BEIOMpaTh (PU3UYECCKYIO MOJECIb, BBIICIATh (DU3UYCCKHE BEITUYMHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTh PACYETHl M OLCHUBATH PEATBHOCTD
TIOJTyYEHHOTO 3HaUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHBIC 3a/1au: BHICTPAMBATh JJOTMUECKU HEMPOTHBOPECUUBYIO
IICTIOYKY PacCyKICHUI C OMOpOW Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
WH(POPMAIIMOHHBIC TEXHOJIOTHHU JUIs MOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIUH
U MPEJICTaBJICHUS YICOHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYSHHOW U3
Pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TPHHIMITBI JSHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30IMaCHOTO MCIIOIh30BAHUS B IIOBCETHCBHOM
XKU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YUECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
I oOecrieueHus: 0€30MMacHOCTH TPH OOpaIeHUH ¢ MPUOOPAMH U TEXHHYECKUMU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBECHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpyHIe C BBIMOJIHCHHEM PAa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBL, pPANUOHAIBHO pACIPEACTATh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYAIHMsIX, aJCeKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIIBI B PEIICHUE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3iesioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Hroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
) TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
+ reKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 71eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nosue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4yeckne U dJIEKTPOMArHUTHBIS 5 | bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
) OTHOCUTEIIHLHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBI aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Etlf:j;lif;sigg};fmcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
ara undposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakrunyeckue A p
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
dusuka — Hayka o IPUPOJIE. 4-8.09.23
Ve Prp bu6mmoreka [IOK
1 Hayunsie MeTobl IO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILEero MUpa
Poins 1 MecTo du3uku B 4-8.09.23
) (hopMHUPOBaHUH COBPEMEHHOM 1 bubnuorexa [JOK
HAay4YHOU KapTHHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATEIbHOCTH JIFOIEU
MexaHnn4eckoe JBHKEHUE. 11-15.09.23
3 OTHOCHTEIIPHOCTh MEXaHHUIECKOTO | bubmuorexa [JOK
nerxkeHud. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMepHOE npsIMONTUHEITHOE 1 11-15.09.23  Bubnuoreka [IOK
JBHKCHHUC https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSMOIMHEHHOE ] 18-22.09.23 = Bubnmoreka [IOK
JABUKECHUE https://m.edsoo.ru/ff0c372e
6 CBo6oHOE majieHure. Y CKOpeHne 1 18-22.09.23 ~ Bubnmoreka [IOK
CcBOOOIHOTO ITaJICHUA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUXKEHUE. 25-29.09.23
. bubnmnoreka [JOK
7 JIBrKeHre MaTeprualbHON TOYKH 1O 1
https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpuniun otHocuTenbHOCTH [anumnes. 1 25-29.09.23 bubnmoreka [JOK




WHepunanpHble CUCTEMBI OTCUETA.
IlepBb1it 3ak0oH HbroToHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. [IpuHuun 2.10-6.10.23
9 Cynepro3uiuu cui. Bropoii 3akox bubmmorexa LIOK
YHEPTOSHI - DTopor https://m.edsoo.ru/ff0c3bes
HeroToHa nst MmaTepuanbHON TOUKU
10 Tperwuii 3axoH HeroToHa 1st 2.10-6.10.23  Bu6nmoreka [TOK
MaTepUANIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsiroteHus. Cuina 9-13.10.23
11 TsKecTH. IlepBasg kocMudeckas bubmmorexa LHOK
- Lep https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec 9-13.10.23 bubnnoreka [JOK
Tela https://m.edsoo.ru/ffOc3el8
Cuna tpenus. KoagduuueHT Tpenusi. 16-20.10.23
13 Cuiia conpOTUBIIEHUS NIPU ABUKEHUU bubmmorexa LOK
P P https://m_edsoo.ru/ff0c3f76
Tesa B JKUIAKOCTH MUJIM rase
[TocTynarenbHOE U BpalaTesibHOE 16-20.10.23
14 JBIKEHUE a0COIIOTHO TBEPIOTO TEa. bu6mmoreka [IOK
MowmeHnT cuibl. [leuo cumnel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOTO TENa
NMnynsc MmaTepuaibHOM TOYKH, 23-27.10.23
1 CHUCTEMBI MaTepUATBLHBIX TOYCK. bubnmoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIysbca. PeakTuBHOE IBUKEHHE
Pa6oTta u MOLTHOCTD CHUITBI. 23-27.10.23
16 Kunernueckas sHeprust bubmuorexa [IOK
MaTepuaIbHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUN KUHETUYECKOW SHEPTU
17 IToreHumanpHas SHEPTHUs. 6-10.11.23 bubnuoreka [IOK




18

[ToTenuuanpHas SHEPTUsl yIpyro
nepopMUPOBaHHON TPYKUHBI.
[TorenmuansHast SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMIIN

[ToreHnanpHble ¥ HEMOTCHIIMATBHBIC
cwibl. CBs3b pabOTHI
HEIMMOTCHINAJIbHBIX CUJI C USMCHCHUEM
MEXaHUYEeCKOU OHEPIUU CUCTCMBI TCIIL.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

6-10.11.23

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc478c

19

Jlaboparopnas pabota
«HccnenoBanue cBsizu pabOTHI CHIIBI C
M3MEHEHHEM MEXaHMUYECKOW YHEPTUHU
TeJa Ha MPUMEPE PACTIKCHUS
PE3UHOBOTO KI'yTa

13-17.11.23

20

21

22

KouTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KHHETHUYEeCKO! Teopuu. bpoyHoBckoe
nskenue. uddysus

Xapaxkrep IBUKEHUS U
B3aHMMOJICHCTBHS YacTHUI] BEIISCTBA.
Mogaenu cTpoeHus ra3os, XKUIAKOCTEH
U TBEPABIX TEI

13-17.11.23

20-24.11.23

20-24.11.23

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. Konuuecto
BemlectBa. [locTositHHas ABoraapo

4.12-8.12.23

24

TenmoBoe paBHOBecue. TeMneparypa
u e€ uzmepenue. [llkana temneparyp

4.12-8.12.23




Henscus

55 Wneansusiii ra3 B MKT. OcHoBHOE 11-15.12.23  Bubnumoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIIepaTypa Kak Mepa 11-15.12.23

26 CpeaHEel KHHETUYECKON SHEPTUU bubnunoreka [HOK
JBU>)KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona

27 3akoH JlanmbpToHa. ["a30BbIC 3aKOHBI 18-22.12.23
Jlaboparopnas pabota 18-22.12.23

73 «HMccnenoBanre 3aBUCUMOCTH MEXKIY
rapamMeTpamMu COCTOSIHUS
pa3peKEeHHOT0 raza»

29 M3omporieccsl B HCaIbHOM ra3e u ux 25-28.12.24 bubamnorexa [JOK
rpaduueckoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus 25-28.12.24
TEPMOJUHAMUYECKON CUCTEMBI U

30 criocoObI €€ n3menenus. Konnuectso bubnuoteka [JOK
TEIUIOTHI U paboTa. BuyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPIrUsl OJHOATOMHOTO UJEAIBHOTO
rasa

9-12.01.24 bubnuorexa LIOK
31 Buns! Teruonepenaun
https://m.edsoo.ru/ff0c5c¢36
VY neapHas TEI0EMKOCTH BEIIECTBA. 9-12.01.24

3 KonunuecTBo TennoTsl npu bubnnorexka [JOK
Teruionepenaye. AanadbaTHbIA https://m.edsoo.ru/ff0c5c36
rporecc

13 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TO0 15-19.01.24  Bu6nmoreka [IOK

IMPUMCHCHUC K U30IIponeccam

https://m.edsoo.ru/ffOc5efc




HeoOpatumocTs npoiieccoB B

15-19.01.24

bu6mmoreka [IOK

4 .B i
3 HPHIPOJE. BTOPOH SaKoH https://m.edsoo.ru/ff0c6230
TEPMOJAMHAMUKH
35 [Mpuniun aeiicrBus u KI1J] TemioBoit 22-26.01.24 bubnmoreka IIOK
MAalIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ{ 22-26.01.24
DKOJIOTUYECKHE TPOOITIEMBI 29.01-
37 2.02.24
TETUIOOHEPTETUKH
18 Oo6o06maromuit ypok «MosekyispHas 29.01- bubnnorexa [HOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI 2.02.24 https://m.edsoo.ru/ff0c6938
KoHntposbHas paboTta 1mo teme 5-9.02.24
39 «MonekynspHas ¢puszuka. OCHOBBI bubmorexa LHOK
YIp ) https://m.edsoo.ru/ff0c6a50
TEPMOJANHAMUKI
40 [Tapoobpa3oBaHue U KOHICHCAIHSL. 5-9.02.24 bubmmorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAsI U OTHOCUTEIIbHAS 12-16.02.24
41 BJIAJKHOCTh BO3/1yXxa. HachleHHbIN bubmorexa HOK
Ay, HACHI https://m.edsoo.n/ff0c64d8
nap
TBépnoe teno. Kpucramumueckne u 12-16.02.24
amopdHbie Teraa. AHU3OTPOIHUS
42 CBOP'FI)(?[B KPUCTAILIOB )Knp K€ bubmorexa HOK
P F /A https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbIE
MaTepHuabl
[InnaBnenue n KpUCTATUIU3ALIMSL. 19-23.02.24
bubmuorexa [JOK
43 VY enpHas TenuoTa niaBJIeHuUs.

CyOmumartust

https://m.edsoo.ru/ff0c6708




19-23.02.24

bu6mmoreka [IOK

44 VpaBHeHME TEIIIOBOro OazaHca
PABHEHHE TEHLIOBOT . hitps://m.eds0o.ru/ff0c6820
OnexTpuszanus Tea. DIEKTPUIECKUI 26.02-
45 3aps. JIBa BUIa DJIEKTPUUECKHUX 1.03.24 bubmmnorexa [IOK
PAL. p https://m.edsoo.ru/ffOc6bec
3aps/i0B
[IpoBOIHUKY, TUATEKTPUKHU U 26.02-
46 MOJIYITPOBOTHUKH. 3aKOH COXPAHEHUS 1.03.24 Brbmorexa LIOK
ynip ' P https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiaa
B3aumoneiicTBue 3aps10B. 3aKoH 4-8.03.24
. . bubnuorexa [JOK
47 Kynona. Touyeunblil aneKTpru4ecKuit
https://m.edsoo.ru/ffOc6ce4
3aps
Hanpssk€HHOCTB IIEKTPUYECKOro 4-8.03.24
43 noss. [IpuHuun cynepno3unuu bubnuorexa [JOK
AJIEKTPUYECKUX Mojei. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsSHKEHHOCTH
Pabota cui anexkTpocTaTHueckoro 11-15.03.24
49 noist. Ilorenmnuan. Pasnocth Bubmiorexa ITOK
i B ' https://m.edsoo.ru/ff0c6f00
MOTEHIINATI0B
TIpoBOMHUKH U TUIJIEKTPUKH B 11-15.03.24
50 3J'Ip€KT J(l)CTaTI/I‘IeHCKOM nor;e Bubmzorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckast IpOHUIIAEMOCTh
51 DaexTpoéMrocTh. KoHIeHcaro 0 Bubmaorexa LOK
p ) A P 29.03.24 https://m.edsoo.ru/ffOc7126
DIIEKTPOEMKOCTH TIIIOCKOTO 25.03-
52 KOHJIEHCATOpa. DHEPrus 3apsyKEHHOTO 29.03.24 Bubmaorexa LOK
g pa- P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlaGopatopHnas pabora "HM3mepenue 1-5.04.24

AJIEKTPOEMKOCTH KOHAEHcaTopa"




54

[TpunIUn nelcTBUSA U NPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
amnmapara, CTpyHHOTO MPUHTEPA.
DNeKTpocTaTUYeCKas 3allluTa.
3azeMiIeHHE AIIEKTPONPUOOPOB

1-5.04.24

55

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma ist
y4dacTKa Lenu

8-12.04.24

56

[TocnemoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHUKOB. JIaboparopHas padota
«M3yueHne cMEmaHHOTO COCTMHEHUS
PE3UCTOPOBY

0.5

8-12.04.24

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

58

59

60

PaGoTta 1 MOITHOCTH AIEKTPUIECKOTO
Toka. 3akoH J[xoyns-Jlenna

3axon OMa i OJIHO#M (3aMKHYTO)
anekTpuueckoit nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenne D/1C nctounnka TokKa u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

3J'ICKTpOHHa$I MMpOBOAMMOCTD TBép)IBIX
METaJI0B. 3aBUCUMOCTh
COIMPOTUBJICHHA MCTAJIJIOB OT
TCMIICPATYPHhI. CBerHpOBOI[I/IMOCTB

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

0.5

15-19.04.24

15-19.04.24

22-26.04.24

22-26.04.24

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

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

61

[TonynpoBoIHUKH, UX COOCTBEHHAS U

29.04-

bu6mmoreka [IOK




IIpUMECHas MpoBoAUMOCTh. CBOMCTBA
p—n-nepexona.
[TomynpoBOTHUKOBBIE TPUOOPEI

3.05.24

https://m.edsoo.ru/ffOc84ae

DJIEKTPUYECKUI TOK B pacTBOpaX U 29.04-

& paciuiaBax 3JICKTPOJIMTOB. 1 3.05.24 bubnunoreka [HOK
DJIEKTPOJIUTUYECKAS TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
OneKTpoan3
DJIEKTPUYECKUH TOK B ra3ax. 6-10.05.24

63 CaMocTosTenbHBIN U 1 bubnnorexa [HOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Monnus. [nazma
DnexTpuueckue nprudopsl U 6-10.05.24

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHeHue. [IlpaBuna TexHUKn https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o6maromuit ypok 1 13-17.05.24  Bubnumoreka [IOK
«INEKTPOIMHAMHKA» https://m.edsoo.ru/ff0c88be
Kontponbhas paboTa mo teme 13-17.05.24

66 «Inekrpocraruka. [locTossHHBIN | bubnmnoreka [JOK
3NeKTpudecKkuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 PesepBHbIii ypok. KoHTposbHast i 20-24.0524  Bubnmoreka [TOK
pabora o Teme "DieKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O000maromumi ypok ) 20-24.05.24  Bubmmoreka [TOK
o temam 10 kacca https://m.edsoo.ru/ffOc8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




Kanennapuo — rematudeckoe mianupoBanue mo ¢pusukel 1 kiace,

0a30BBIN ypOBEHb (68 4acoB , 2 yaca B HEJICIIIO)

Ne nepenu | lara mo many | [lara o pakry | QcHOBBI 3 JIEKTPOIMHAMHUKHI

(mponposkenne) (13 yacon)

Tema 1. MaruutHoe moJie (7 4acoB)

1/1 4-8.09.23 VYpoxk 1 MarautHoe nose. MHAYKITNS MarHUTHOTO TTOJIA.

172 4-8.09.23 Vpok 2. Cuna Amnepa

2/3 11-15.09.23 VYpok 3 JlaGoparopHas padora Ne 1 «HabroneHue neicTBUSI MATHUTHOTO TIOJIS Ha TOK»

2/4 11-15.09.23 VYpoxk 4. JleiicTBHE MarHUTHOTO TIOJIA Ha ABMKYITYIOCS 3apsiKeHHYI0 dactuity. Cuna JlopeHia
3/5 18-22.09.23 VYpok 5. Pemienue 3agau

3/6 18-22.09.23 Ypok 6. MaraHuTHbIE CBOMCTBA BEIIECTBA

477 25-29.09.23 VYpok 7. Kontponbnas padora Ne 1 «CraunoHapHO€ MarHUTHOE MOJIE»

Tema 2. DiekTpoMaruuTHasi MHAYKIMSA (6 yaca)

4/8 25-29.09.23 VYpok 8. DieKTpoMarHuTHas HHAYKIUsA. MarHUTHBIA TOTOK

5/9 2.10-6.10.23 VYpok 9 . IIpaBuiio Jlenna. 3akoH I€KTPOMarHUTHON MHTKIIHH.




5/10 2.10-6.10.23 VYpoxk 10. JTaboparopnas padota Ne 2 «M3ydeHue SBICHUS FICKTPOMArHUTHONW WHIYKITUN
6/11 9-13.10.23 VYpox 11. SABnenne camounaykuuu. UHIyKTUBHOCTD
6/12 9-13.10.23 Vpox 12. Pemenue 3amnau
7/13 16-20.10.23 VYpok 13. KontpounbHas pabota Ne 2 «DnekTpoMarHuTHasi HHTYKIUS
Kose0anus n BosHbI (12 yacoB)
Tema 3. Mexanudeckue koJsie0anus (2 yaca)
7/14 16-20.10.23 VYpok 14. CBob6oaus! konebanus. ['apmonnueckue koiaedanus. Pe3onanc.
8/15 23-27.10.23 VYpoxk 15. JIaboparopHnas pabota Ne 3 «OnpezneneHre ycKOpeHus: CBOOOHOTO MaeHHs IPH
MIOMOIII HUTSIHOTO MasiTHUKA
Tema 4. DiieKTpOMarHMTHhIE KoJle0aHus (S 4acoB)
8/16 23-27.10.23 VYpoxk 16. CBOGOJHBIE 37IE€KTPOMAarHUTHBIE KOJICOaHUSI. AHAIOTUS MEXKIY MEXaHMUECKUMHU
U 3JICKTPOMArHUTHBIMU KOJIEOAHUSMHU.
9/17 6-10.11.23 Vpok 17. 'apmonnueckue OM konebanusi. Dopmyna TomrmcoHa.
9/18 6-10.11.23 VYpok 18. [lepeMeHHbIH 27eKTpUUecKUi TOK. Pe3ucTop B 11eny NepeMeHHOro TOKa.
10/19 13-17.11.23 VYpok 19. Pe3oHaHC B 35eKTpUUeCcKOl 11enH. ABTOKOJIeOaHMsI.




10/20 13-17.11.23 Ypok 20. 'eneparop nepemernoro toka. Tpancopmarop. [IpousBoactso, nepenaya u
NOTPEOJICHNE IIEKTPUIECKON SHEPTHH.
Tema 5. MexaHnuyeckue BOJIHBI (2 yaca)
11/21 20-24.11.23 VYpok 21 Bonna. XapakTepuCTUKH BOJIHBI.
11/22 20-24.11.23 VYpoxk 22. 3BykoBbie BosHBL MHTEpdepernns, nuppakuus 1 NOIAPU3aIIsT MEXaHUIECKUX
BOJTH.
Tema 6. DiieKTpoMarHuTHbIE BOJIHBI (3 yaca)
12/23 4.12-8.12.23 VYpok 23. DneKTpoMarHuTHOE ToJe. DJISKTPOMAarHUTHAs BOJIHA. DKCIEPUMEHTAIBHOE
0OHapy)XeHHE AIIEKTPOMArHUTHBIX BOJIH.
12/24 4.12-8.12.23 VYpok 24. U3zo06perenue paano A.C. ITonossm. [IpuHIMIBL pagrocBsa3n
13/25 11-15.12.23 VYpok 25. KontponbHas padota Ne 3 «Konebanus u BOJIHbBI
OnrTuka (16 yacos)
Tema 7. CBeToBbI€ BOJIHBI. ['eoMeTprUecKkas 1 BOJIHOBasi onTuKAa (9 4acos)
13/26 11-15.12.23 Ypok 26. Ckopocts cBeta. [Ipuniun ['rolireHca. 3akoH OTpa)XXeHHs CBETA.
14/27 18-22.12.23 VYpok 27. 3akoHbl iperomiieHus cBeTa. [loHoe oTpakeHue cBera.
14/28 18-22.12.23 VYpok 28. JIunzsel. [loctpoenne nzodpaxenuii. @opmysa TOHKOH JIMH3BL. YBeIUYEHHE

JINH3EI.




15/29 25-28.12.24 Ypok 29. lucniepcus, mudpakiys 1 HHTepPEpeHIns cBeTa. [ paHUIIbI IPUMEHUMOCTH
reOMETPUYECKON ONTUKH.
15/30 25-28.12.24 Ypok. 30. Audpaxmnuonnas pemerka. [TonepeuyHocTs cBeToBBIX BONH. [lonspu3zarus cBeta.
16/31 9-12.01.24 VYpox 31. JlabopaTtopnas padora Ne 4 «IKCIIepIMEHTAIBHOE U3MEPEHUE TTOKA3aTes
NPEJIOMIICHUS CTEKIIa»
16/32 9-12.01.24 VYpok 32. JlabopatopHas pabota Ne 5 «DxcnepuMeHTaIbHOE ONpeAesieHUe ONTUYECKON
CHJIBI ¥ (DOKYCHOTO PACCTOSHHS COOMPAIOLICH JIMH3BD)
17/33 15-19.01.24 VYpok 33. JlabopaTopnast padota Ne 6 «/3mMepeHne AIMHBI CBETOBON BOJTHBD)
17/34 15-19.01.24 VYpox 34. JlabopaTtopras padora Ne 7 «OneHka HHOOPMAITHOHHONW €eMKOCTH KOMITAKT-
JICKa)
Tema 8. OCHOBBI cielIMATILHOM TEOPUN OTHOCUTEJILHOCTH (3 Yaca)
18/35 22-26.01.24 VYpok 35. DneMeHThI crielnanbHOM Teopur OTHOCUTENBHOCTHU. [locTynarel DiHIITEHHA.
18/36 22-26.01.24 VYpok 36. DneMeHTbI PENSITUBUCTCKON TUHAMUKH.
19/37 29.01-2.02.24 Ypok 37. O6061maro1ie-moBTOPUTEIHHOE 3aHATHE TIO TeME «TIEMEHTHI CIIeIIHATbHOM
TEOPUU OTHOCHUTEILHOCTI
Tema 9. U3nydyeHus u cnekTpsl (4 yaca)
19\38 29.01-2.02.24 VYpok 38. Uznyuyenue u criektpsl. Lllkana 371eKTpOMarHUTHBIX U3TydeHUH.
20/39 5-9.02.24 VYpox 39. JlabopatopHas padbora Ne8 «HabmrogeHne CIUIONTHOTO U JIMHEHYATOTO CIIEKTPOBY




20/40 5-9.02.24 VYpok 40. Pemenue 3ana4u
21/41 12-16.02.24 VYpok 41. KontponbsHas padora Ne 4 «OnTuka
KBanroBasi puzuka (14 yacon)
Tema 10. CBeToBbIe KBAHTHI (3 4aCOB)
21/42 12-16.02.24 Ypok 42. @oroaddexrt. [Ipumenenue Gporoaddexra.
22/43 19-23.02.24 VYpok 43. ®ortonsl. ['unoresa ne bpoits.
22/44 19-23.02.24 VYpok 44. KBaHTOBbIE CBOICTBA CBETA: CBETOBOE JIaBJICHUE, XUMUUECKOE JIEHCTBUE CBETA
Tema 11. AromHas pusuka (3 yaca)
23/45 26.02-1.03.24 VYpox 45. Onertet Pezepdopna. [locrynaret bopa. Moaens atomoB Bogopo/ia.
23/46 26.02-1.03.24 Vpoxk 46. Jlazepsl
24/47 4-8.03.24 VYpok 47. KonrponbHas pabora Ne 5 «CBeToBble KBaHThI. ATOMHAsi (PU3UKaA»
Tema 12. ®u3uka aToMHOT0 s1Apa (6 yacos)
24/48 4-8.03.24 VYpok 48. CtpoeHue aToMHOTO siipa. SnepHslie cuibl. OOMEHHas MOJEb.
25/49 11-15.03.24 VYpok 49. DHeprust cBsI3u aTOMHBIX S7EP.
25/50 11-15.03.24 VYpok 50. PagnoaxktuBHOCTh. [lepuon nonypacnana. Buasl pannoakTuBHOTo pacnaja.
MeTob1 HaOIIOICHHUS U PETUCTPAITH YacTHIL.
26/51 25.03- VYpok 51. UckyccTBeHHast pagi0akTUBHOCT. SInepHble peakuuu. [lenenue saep ypasa.
29.03.24 IlenHas peakuus.
26/52 25.03- VYpok 52. Anepuslii peaktop. TepMosAepHbIE PEAKIIUN.




29.03.24

27153 1-5.04.24 VYpok 53. [Ipumenenue saepHoit auepruu. M3oronsl. [IpumMeHenne n30Tomnos.
buonornueckoe neiicTBre U3NTy4eHUH.
Tema 13. JsieMmeHTapHbIE YacTHLBI (2 Yaca)
27/54 1-5.04.24 VYpoxk 54. Pa3Butue GU3UKU 37eMEHTapHBIX YacTUll. OTKPBITHE MTO3UTPOHA. AHTUYACTHUIIHI.
Jlenronsl. Anponsl. KBapku.
28/55 8-12.04.24 VYpox 55. KontponpsHast padora Ne 6 «Du3uka sigpa v 2JIIEMEHTHI (PU3UKHU 3JIEMEHTapHBIX
4acTUI»
Tema 14. Ctpoenne Bcesiennoii (4 yacon)
28/56 8-12.04.24 Ypok 56. BunnMele qBrkeHns HEOECHBIX TeJl. 3aKOHBI IBHKEHHUSI IIJIaHET.
29/57 15-19.04.24 VYpok 57. Cucrema 3emns - Jlyna. @usndeckas npupoja IIaHeT U Manbix Tesn ColnHeuHON
CHCTEMBI.
29/58 15-19.04.24 VYpoxk 58. OCHOBHBIC XapaKTepUCTUKH 3Be31. BHyTpeHHee cTpoeHue CoHIa U 3B€3]1 TJIaBHOU
HOCJIEZIOBATEIBHOCTH. DBOJIIOINS 3BE3I.
30/59 22-26.04.24 VYpox 59. Miteunsrii myTh - Hama [ 'anaktuka. ["anaktuku. CTpoeHne u SBOMIONHS BeeneHHoiM.
Tema 15. [ToBTopenue (9 yaca)
30/60 22-26.04.24 VYpok 60. [ToBTopenne. MarautHoe mnose. DIeKTpOMarHUTHAs HHIYKIIHSL.
31/61 29.04-3.05.24 VYpok 61. [ToBTOopenue. Mexanuueckue kojedaHus. DIEKTPOMAarHUTHbIE KOJIEOAHNUS.




31/62 29.04-3.05.24 VYpok 62. [ToBropenue. [Ipon3BoacTBo, nepesada U UCHOIb30BaHUE IIEKTPUUECKON
sHepruu. MexaHnueckue BOJIHBI.

32/63 6-10.05.24 VYpok 63. [ToBropeHue. ieKTpoMarHuTHbIEC BOJHbBI. CBETOBBIE BOJHBI.

32/64 6-10.05.24 VYpok 64. [loBTOpeHne. DneMeHTbl TEOPUU OTHOCUTEIBLHOCTH. M31yueHuns U CrieKTpsbl.

33/65 13-17.05.24 VYpok 65. [loBTopenue. CBeToBble KBaHThl. ATOMHas (pH3HKa.

33/66 13-17.05.24 VYpok 66. [loBTopenue. @u3rka aTOMHOIO pa. DJIEMEHTAPHbIE YACTULIBI.

34/67 20-24.05.24 VYpok 67. IloBropenue. Pemenue 3anay.

34/68 20-24.05.24 VYpoxk 68. IToBropenue. Pemenue 3anau.

HUroro:

68 K.p.- 6u.

JLp.- 8u.
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