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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, mnpencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHTAHUS U
KOHLIETIIUUA TIpernojilaBaHusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUaX Poccuiickon denepanuu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOywatommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3ybTaTaM
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeameTramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMUsl, INIAHUPYEMBIE PE3YJbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenmera « Du3nkay 1o rojgaM oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYNas B
KauecTBe y4eOHOIo IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IkoapHBIN Kype GU3NKU — cHCTEeMOOOpa3yIomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenune ¢Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IPU BBITMIOJIHEHUH UMH Y4€OHBIX UCCIICIOBAHUMA.

B ocHOBy kypca ¢u3WKu i1 ypOBHsS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3iesioB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢usukm mpeamosiaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUeckue Teopuu ((GOopMHpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOoeHUs (pu3znueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (M3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3allU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolUXCsl.
Jlns  6a3oBoro ypoBHsA Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JOKCIEPUMEHTOB M JIaOOpaTOpPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUEHUYECKUX
paKkTUYECKUX padoT. BhigeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MNPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIpOllecca HCXOJd U3 OCOOEHHOCTEW IUIAaHWPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm sToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUCI YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAaHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIENAETCS PEHIEHUIO PACUYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOUN MOJICIIBIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOro paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nesnoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPAaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusiMu OI'OC COO k MarepHaabHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCsl B YCIOBUSX
IpEeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYMOBAaHWE U BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  M3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CredrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
1a00paTopHOTO O00OpPYAOBAHUS JIOJKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBanue HHTEpeca M CTpeMJIEHUS OOyYarOUIMXCS K HAYyYHOMY
U3YYEHUIO TNPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHHUSM;

e (opMupoBaHME HAYYHOIO MHPOBO33PEHHSI KaK pe3yibTaTa HU3YYEHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

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

JlocTmxeHne 3TUX lene oOecreynBaeTCsl pelIeHneM CIEIyIoMMX 3ajad B

nporuecce u3ydeHus Kypca GU3NKU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY 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 CIIOCOOOB peLIECHUS pPAa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
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 BIMSHHS Ha OKPYXKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYECKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEeNICHNS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIEI0BATEIHLCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 4aca B HeJEN0), B
11 xmacce — 66 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJIoroBble M IU(POBBIE HU3MEPUTEIbHBIE MTPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpOCTh (CpeHsIsI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MepeMelIeHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBMKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavu.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUSL.

[IpeobpazoBanue NBMKEHUMN € UCIIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[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 sxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeidi  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoii 3akon HeroTona
JUUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenus (mokosi, ckoiibxeHust, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTEIIBHO OCH BpauleHus. llmeuo cumel. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Byl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HNccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coOXpaneHus 6 MexaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

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

[TorennuanbHas DHEPTHUS. [TorenmanbHas SHEPIUs YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEpPrust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOUIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazgen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyl. KonnuecTBo BemecTBa. [loctosiHHast ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEel KWHETUYECKOM SHEpruu TEIUIOBOro JBMKEHHMs dactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. [paduueckoe mpeacTaBICHHE H30IMPOLIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

Tepmonnnamuueckass cucrema. BHYTpEeHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBbIii 3aKOH TEPMOJIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  J€MCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamnHax. Kod(p@uIMeHT MoiIe3Horo
nericTBus TemuioBord MmammmHbl. I{ukn KapHo m ero ko3pduimMeHT IoIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OneiT Mo anauabaTHOMYy pacIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenue yaenbHOl TEMI0EMKOCTH.

Tema 3. Acpecammniuie cocmoanusn eeujecmea. Dazosvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJYUYECHUS! COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX TaPOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHUKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli ANEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH  3nekTpuueckoro mojsa. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oIS,

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3aluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmojielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JICKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHune 3meKTpOEMKOCTH KOHJIEHCATOpa.

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

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

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMnu.

DNEKTPUYECKOE COIMPOTUBIICHUE. Y AENbHOE CONPOTHBICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHoOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u puMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JSIEKTPOABWXKYIIEH Cwibl. KOpOoTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yyeHne cMenaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OoCyIIECTBISIETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3nmyeckas BeJIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, uX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
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, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

T'eoepaghus: BIaxKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOW XOJIOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHWTHOM WHAYKUMH. KapTWHA JUHWKA MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOlyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMEe DNEKTpPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJABHXKYILAs CUJla WHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu Papanes.

BuxpeBoe »3ieKTpuyeckoe Tmosie. DJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIEGHHE CaMOMHAYKUUHU. OJIEKTPOABMXKYINAS CHJA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUNMHbIE KONEDAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konedanus. [lepuona, yacrora, amrumryga u (aza KoseOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTu4eCcKuil MasTHUK. YPAaBHEHHUE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npy raApMOHUYECKUX KOJICOAHMSIX.

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

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

[lepemennplii TOK. CHHYCOMIAIBHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsKEHMUS.

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

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHECHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOATeNbHON CUCTEMBbI (MIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3sonanc mnpum mMoOCIENOBATENIBHOM COCAUHEHUH PE3UCTOPA, KAaTyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIbIX KOJeOaHUH Tpy3a HAa HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenmenoBanie NEPEMEHHOrO TOKa B LENM W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacIpoCTpaHeHuss M JUIMHA BOJHBL. llomepeyHble W NOpPOJOJIBHBIE  BOJIHBI.
WnTepdepentms u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOI0JIbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOW H
4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
pesoMIIeHUE, MONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHblli HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroa IMOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Jucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{Ber.

CoOuparormie ¥ pacceuBaroniye JUH3BL. ToHKas nmH3a. DOKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YCJIOBUE HaOII0ICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE TPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPaHEHUE, OTPAKEHHE M MPEJIOMJIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Mojiesib CBETOBO/IA.

HccnenoBanrie CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIIy CBeTA.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yeHue cexkTpa ¢ mMOMOIIBI0 TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



W3mepenne nokasaress NpeioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAapPUAHTHOCTh MOJYJIS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI n UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIBI. 9H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. dDnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

doTorpdekra. YpaBHenue DiiHmTeiiHa 1 hoTodddekra. «KpacHas rpaHuIia»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
IImanerapHas mogmens aroMma. llocrynatel bopa. M3nydyenue u morionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BousiHoBBIE cBOVicTBAa yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHoOHTaHHOE U BBIHYXJCHHOE U3JIyYEHHUE.
TexHn4eckrue yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HabGnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOLIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

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

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTobl HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIE B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3NKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3qusi, spKUE 3BE3NBI, IUIAHETHI, UX BHUIAUMOE
JIBUOKCHHE.

ComnHeuHas cuctema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ U 3BE3L.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTH «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 ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI 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
MIPWIOKEHUHN U ONIPEeNICHUs TTOJI0KEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

Oo0o01marouiee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb GPU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHUpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBHBIX MEKIPEAMETHBIX CBA3€M € KypCcaMH MaTE€MaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAy4YHbIA (akT, rumore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: peumIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIMH, TPU3HAKU TMOJ00US TPEYrOJbHUKOB,
OTIpEJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00bpéma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKECHUS B KMBOM MPUPOJE, ONITUYECCKUE SABJICHUSA B KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIn3.



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

Texnonocus: JIAHAMA DJCKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEIEBU3O0DP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE pean3aliid OCHOBHBIX HaIlPaBIICHHI
BOCIIUTATENBHOUN ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIUK 00YyYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TPa)KIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICNCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUMSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJIECHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTONYMBOrO OyAYyLIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHHA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON NEeSTENIbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

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

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TIJ100aJIbHOrO
XapakTepa dKOJIOTMYECKUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (QU3HKE;

7) HEHHOCTH HAYYHOT'O MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jornueckue aeiicTBU:
CaMOCTOATENLHO  (QOopMyJNIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENEeNATh ILEeNH JeATeJIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3yJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHSIX  PEaBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMH
buznyeckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOAUTh apryMEHTHI JJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHBIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE 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 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora ¢ nnopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpPMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIONIb30BaTh  CpeACcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypcOCOEepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJECpKAHUS B pazIUYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 11EJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NeSATEIbHOCTH;



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 TEMAaTHUKy UM METOJAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHHPOBATh ACUCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIIATh IIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYKIaTh pEe3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAadyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

IIpe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

Pery/isiTUBHBbIE YHUBepCaJbHbIEe y4eOHbIe eiicTBUS
Camoopranusamnus:

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

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3aJa4, [JIaH BBITOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacIMpATh paMKH Y4€OHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO UM TMPOSIBICHUIO 3PYIMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B NIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BJIAJE€Th HABBIKAMHM  TO3HABATEJIIbHOM  pedeKkcud KaKk  OCO3HaHUs
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUM;



UCIIOJIb30BaTh MPHUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;

YMETh OLICHWBAaTh PHUCKH U CBOEBPEMEHHO NPHUHUMATH PEIICHUS M0 UX
CHIKEHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYIMX IpU aHau3e pe3yJbTaToB
NeSITEIbHOCTH;

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHAIU3€ pe3yIbTaToOB
NESITEIIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLIMOKH.

B mpouecce qocTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBbI
no ¢QusuKe A7 YPOBHS CpeiHero oOmero ooOpa3oBaHus y OOyYarOIMIUXCS
COBEpUICHCTBYETCS HIMOLIMOHAJIbHBIH UHTEIICKT, penoararoum
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATIEHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIMOHAIBLHOU C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIWH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIiexy, ONTUMHU3M, WHHMIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

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

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIH CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU pPelIeHn: (PU3NIECKUX 3a7a4;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBUKEHUE 10 OKPYKHOCTH, WHEpIUS,
B3auMojencTere Ten, auddys3us, OPOYHOBCKOE IBM)KEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMa TEJT ITPU HArpEeBaHHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHUE, UCIAPEHUE, KOHACHCAIWs, IUIABJICHUE, KPUCTAIIU3AllUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOLECCax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JBIXKCHUE, UCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTCHUHAIbHAS SHEPIUsl, MEXaHU4YECKas
pabota, MexaHMYecKass MOIIHOCTh; TpPH OIMUCAHWK NPABUIBHO TPaKTOBAThH
(bU3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIUYMH, MX OOO3HAUCHUS W EIUHHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUHUHY C APYTUMU
BEJINYMHAMU;

OMMUCHIBATh HM3YyYECHHBIE TEIUJIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (U3MYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUs XaOTHUYECKOTO JIBMXKCHUSI MOJICKYJ, CPEHEKBaIpaTUYHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMOJE3HOTO JAECUCTBHUS TEIUIOBOTO JIBUTATENsl; TPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAaueHUsT W EAWHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJIeHUs (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE T0JIe, HAMPSXKEHHOCTD MOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
MpU  OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHAIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBIICHUS, UCIIONB3Ys (PU3MUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUupHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
NPUHINN CYNEPHO3UIIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsaa, 3akoH KyloHa, mpu >TOM pa3nuyarh CIOBECHYIO



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

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBIIAThH MPSIMBIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3yIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JIC TAOJINIT ¥ TPpa(pUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBAHNUS,

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U IMPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHan3a YCIOBUS 3a7a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMMBIC NI €€ PEIICHUs, MPOBOAUTH PACUYETHl M OIICHUBATH PEaTbHOCTh
TIOJTYYCHHOTO 3HAYCHUS (PU3UIECKOW BEIIMYNHBI,

peniaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTUUECKH HEMTPOTUBOPECUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWMCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIET0 MHUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCIIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIeHur ¢ TPUOOpaMU U TEXHHUYECKUMU



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

paboTaTh B TIpYNNE C BBHIIOJIHEHUEM PA3JIMYHBIX COIMATIBHBIX POJEH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPAIMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUSAX, aJeKBATHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PELICHUE pacCcMaTpPUBAEMON MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKkaTh CHOPMUPOBAHHOCTh Y OOYJAIOIIMUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nKu B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHHKU M
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U €IUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETA, TOUCUHbI UCTOUYHHK CBETA, SECpHas
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO siipa MpU pEHieHUU (HU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3NYECKUE SIBJICHUA (MIPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUS TOKAa, B3aWMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHbBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus W MONSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMOaKTUBHOCTB;

ONMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  pPa3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Yysl (PU3MUECKHUE BEJIUYUHBI:
AIIEKTPUUYECKUN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIMPSKEHUE, IIEKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CUia, paboTa TOKa,
WHIYKIUS MarHUTHOrO TMojs, cuwia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYILKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHOoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJIa JIMH3BI, MPU OMHUCAHUHM TPABUIBLHO TPAKTOBATH (PU3MUECKHIM
CMBICII HCIIOJIb3YEeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
(bu3MYecKrue BEJIMYHMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3bIBaTh (POPMYJIBI,
CBS3BIBAIONINE JIAaHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIONb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE ODWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MaTEeMAaTHUYEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISITH HAMIPaBJICHUE BEKTOPA UHIYKIIUA MAarHUTHOTO TOJISl TPOBOIHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OINHUCHIBATh H300pa)KEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpHU 3TOM
dbopmymupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax yd4eOHOro JIKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOM H TMPOEKTHOM
JESATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEITBHBIX YCTPOWCTB M J1AOOPAaTOPHOTO
000pyI0BaHUS;

pemarh pacuéTHbIE 3aJa4¥l C SBHO 3aJlaHHOW (DU3UYECKOH MOJISIBIO,
UCIIOJB3Ys (U3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHUS 3aJ1auu



BEIOMpaTh (PU3UYECCKYIO MOJECIb, BBIICIATh (DU3UYCCKHE BEITUYMHBI B (DOPMYIIHI,
HEOoOXOUMBIC I e€ pEIIeHUs, MPOBOJUTH PACUEThl M OIEHWBATH PEATbHOCTH
TIOJTyYEHHOTO 3HaUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[aui: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUHUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMN
U TPEJICTaBJICHUS YYCOHOW W HAYYHO-TIONYJISIPHOM WH(pOPMAIIMHU, TIOTYICHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHATU3UPOBATH MOJIy4aeMy0 HH()OPMAITHUIO;

OOBSCHATh TIPUHIMITBI JSHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3imdyaTh YCIOBUS WX 0S30MaCHOTO MCIOJIL30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW JKU3HH
U oOecrieueHusT 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TpyNIe C BBIMOJIHCHHEM PAa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNINBI, PaUOHAIBHO paCHpeleisaTh OOSI3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYAIMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBACMON TTPOOIICMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huranuica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Pasznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
) TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOAHHAMHKI1 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
Uroro no pazgeny 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 MaruutHoe noJsie. DJIeKTpOMarHuTHast 1 1 3 bubnunoreka [JOK
’ AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢c
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 crIEIIUAIBHON TEOPUHU 4 | bubnmnoreka [JOK
) OTHOCHUTEIIBLHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubnuorexa [IOK




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 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paszpen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 3 EES:?;;?:;:)EE%MICWC
Hroro no pazneny 4
PeszepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 66




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
| ®dusnka — Hayka o npupoje. Hayunsie | bubnmoreka [JOK
METOBI IO3HAHUS OKPYXKAKOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo Gusuku B hopMupoOBaHUM
2 COBpPEMEHHOM i)a HOM K(g I’;I/IHIi MHpa, B 1 bubmorexa HOK
p . yi P Vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETHHOCTH JIIOIeH
Mexanunueckoe nBuxeHue. OTHOCUTEIbHOCTD
bubmuoreka [{OK
3 MEXaHUYEeCKOro IBmwkeHus. [lepemenienue, 1
https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE
4 PaBHOMEpHOE TPAMOIIMHEMHOE JBUKEHNE 1 bubmmorexa [IOK
p p A https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE TPSIMOIUHEIHOE 1 bubmuoreka [IOK
JOBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBoboaHoe majienne. Y CKopeHue 1 bubmuorexa [IOK
CBOOOHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxkenue. [[Buxenue | bubmuoreka [IOK
MaTepUaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffO0c3ada
[Ipunuun otHocuTenbHOCTH ["anunes.
8 HNuepumaneusie cuctemsl orcuera. [lepBolit 1 bubmorexa HOK
pit - eP https://m.edsoo.ru/ffO0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [Ipunuun cynepno3uuuu ] bubnuotexa [JOK

cuit. Bropoit 3akoH Herorona s

https://m.edsoo.ru/ff0c3be8




MaTepHaHBHOﬁ TOYKH

10 Tperuii 3akoH HproToHa /U1 MaTepUaIbHBIX Bu6muotexa [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKoH BCeMUpPHOTO TsroreHus. Cua bubnmnoreka HOK
TsKecTH. [lepBast kocMHUecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nmmoreka [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yrpyr K https://m.edsoo.ru/ffOc3e18
Cwia tpenust. Koaddunment tpenus. Cuiia
13 COTPOTHUBIICHUS MIPU ABMKCHUH TeJIa B bubmmorexa [IOK
P p https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[locTynarenbHOE U BpalllaTeIbHOE ABUKEHUE
14 a0COJIIOTHO TBEPIOTO Tesia. MOMEHT CHIIBI. bubnnorexa [JOK
I1imeyo cunbl. YciioBUs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
NMiynbc MaTepralibHONW TOUYKHU, CUCTEMBI
15 MaTepuaibHbIX TOYEK. MIMIysbe cuibl. 3aKoH Bbu6mmoteka [JOK
COXpaHEeHHUs UMITybca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pa6ota u momHOCTh cuibl. Kunetuaeckas
16 SHeprusi MaTepuanbHOi Touku. Teopema 00 brbmmorexa [TOK
p p ot 1eop https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUU
[TorennnaneHas sHeprus. [loreHnnanbHas
17 SHEPTUs ynpyro neopmMupoBaHHOM bubmuorexa [IOK
npykuHbl. [loTeHnManbpHas sHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3EMITH
[ToTeHnanbHbIe U HETIOTEHIIUATBLHBIE CHITHI.
bubnunorexa LIOK
18 CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C

H3MEHEHHEM MEXaHHISCKOM OHCPIrun

https://m.edsoo.ru/ff0c478c




19

20

CUCTEMBI TeJIl. 3aKOH COXPAHECHHUS
MEXaHUYECKON IHEPIUn

JlaboparopHnas pabota «VccienoBanue cBSI3U
paboThI CHIIBI C U3MEHEHHEM MEXaHHYECKOM
SHEPruu Tella Ha MPUMEPE PACTIKEHUS
PE3UHOBOTO KIyTa»

KonTtponsHast padora no teme «Kunemaruka.

JrHamuka. 3aKOHbI COXpAaHEHUS B
MEXaHUKE)

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapakrep ABUKEHUS U B3aUMOACUCTBUSA
4acTHILl BemecTsa. Monenu CTpoeHus ra3os,
JKUJKOCTEH U TBEPABIX TEIl

Macca monekyn. KonnyectBo BemiecTsa.
[TocTostHHas ABoraapo

TemmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. lllkana remneparyp Llenbcus

25

26

27

Wneanwsusiii raz3 B MKT. OcHoBHoe
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa cpeiHei
KMHETHUYECKON SHEPTUU IBHKEHUS MOJIEKYII.
VYpasuenue Menaeneesa-Knanelpona

3akoH /lanbToHa. ["a30BbIC 3aKOHBI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4fde

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc51 1le

28

JlaGopaTtopHas paborta «HcciaenoBanue
3aBHCUMOCTH MEXIY ITapaMeTpaMu
COCTOSTHUS pa3peKEHHOTO Tra3a




HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX

bu6nmoreka [IOK

29
rpaduyeckoe npeacTaBIcHNE https://m.edsoo.ru/ff0c570e
BHyTpeHHsis sHEprusi TepMOIUHAMUYECKOM
30 CHUCTEMBI M CTIOCOOBI €€ N3MEHEHUSI. bubnuorexa [{OK
KonuyecTBo TemnoTs! u padbota. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOTO UJCAIIBHOTO Ta3a
31 Bunb! Teruionepenaun bubmmorexa LIOK
A e https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEIIOEMKOCTD BEILIECTBA.
bubnunoreka LIOK
32 KonuyecTBo TEIIOTHI IpH TEILIONEpEAAUE.
. https://m.edsoo.ru/ff0c5c36
AnuabaTtHbIii mporiiecc
3 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 Bbu6moteka [JOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc
34 Heob6patumocThb nporieccoB B IpUpoOe. bubnnorexa [JOK
BTopoii 3aK0OH TepMOIMHAMUKHN https://m.edsoo.ru/ff0c6230
35 [Tpunmun gevictBust u KII1/ TernmoBoi bubnunoreka LIOK
MaIlIMHbBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J|
37 DKoJornyeckre npoodaeMbl TEII0HEPTeTHKU
18 O6o0matomuii ypok «MonexynspHas bubmuorexa [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbnas pabora no teme
39 «MonekymnsipHas ¢puzuka. OCHOBBI bubmmorexa [TOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS 1 OTHOCUTEIbHAS BIIAYKHOCTh but6mmoreka [IOK

BOo3ayxa. HacelenHslii nap

https://m.edsoo.ru/ff0c64d8




Teépnoe Teno. Kpucraminueckue u
amop(HbIe Teraa. AHU30TPOIUS CBOMCTB

bu6nmoreka [IOK

42
KpUCTAILIOB. JKHIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBnenue u kpuctauM3auus. Y geiabHas bubnmnoreka HOK
tertoTa riaBieHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bubnunoreka LIOK
44 VYpaBHEHUE TEILIOBOro OajlaHca
P https://m.eds0o.ru/ff0c6820
45 DneKTpu3zanus Tei. JNEKTPUUECKUH 3apsi. bubmmoreka [JOK
JIBa BUa BIIEKTPUUECKHUX 3apsII0B https://m.edsoo.ru/ff0c6bcc
[IpoBoIHHUKH, TUATIEKTPUKH U
46 H(I))JI OBOJIHUKU 33.1ng COXpaHECHUS bubmorexa [IOK
YHPOBOA ' p https://m.edsoo.ru/ffOc6bcc
AJICKTPUIECKOTO 3apsia
47 B3aumopeiictBue 3apsanoB. 3akoH Kyiona. bubnnorexa [JOK
To4YeyHBI 2JIEKTPUYECKHUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHOCTB 3JIEKTPUYECKOTO OIS,
48 [IpuHIIUD CYTIEPIIO3UIIUH IIESKTPHUISCKUX bubmmorexa [TOK
p VH yrep H . p https://m.edsoo.ru/ff0c6df2
nosiei. JIunum HanpsKEHHOCTH
49 Pabota cuit snekTpocTaTHuecKoro moJsi. bubmuorexa [IOK
[ToTenuuan. Pa3HOCTh MOTEHIIUAIOB https://m.edsoo.ru/ff0c6f00
IIpoBOHHKH U JUIJIECKTPUKHU B
50 anI::KT OCTaTI/I‘{eI([JKOM nonIe bubmorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nunorexa LIOK
51 OnekrpoémkocTh. KoHteHcaTo
P a p https://m.edsoo.ru/ff0c7 126
57 DIeKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOPA. bubnmoreka [JOK
DHeprus 3apsHKeHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue



54

3JIEKTPOEMKOCTH KOHeHcaTopa"

[IpuHMI NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KONMPOBAJIBLHOIO arapara,
CTPYMHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHUE DIIEKTPOIIPHOOPOB

55

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cymectBoBanusl. [locrosunsii Tok. Cuia
toka. Hanpsbxkenue. ConpoTuBiieHUE. 3aKOH
OmMa ju1s1 yyacTka Lenu

56

[TocnenoBarenpHOE, AapaIeIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOJHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIIAaHHOTO COCTUHEHHSI PE3UCTOPOBY

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)

BHCKTqueCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHHUC.

Jlabopatopnas pabora «M3mepenne I1C
HNCTOYHHKA TOKA U €TI0 BHYTPCHHCTO
COITPOTHBIICHUS

OeKTpOHHAs IPOBOJUMOCTb TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METAaJUIOB OT TeMIIepaTypHI.
CBepxnpoBOIUMOCTb

DneKkTpuuecKkuil Tok B BakyyMme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7838

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc7ae0

61

[ToympoBOTHUKH, X COOCTBEHHAS U
MpuUMecHast MpoBoIUMOCTh. CBOMCTBA p—n-

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae




nepexoza. [lomynpoBoaHuKOBbIE TPUOOPHI

DNEKTPUYECKUN TOK B pacTBOpPax U

& paciuiaBax 3JE€KTPOJIMTOB. 1 bubnmoreka [JOK
DJIEKTPOIUTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNIEKTPUYECKHI TOK B razax.

. . bubnuorexa [JOK
63 CamocTosTeIbHBIN 1 HECAMOCTOSATEIbHBII 1
https://m.edsoo.ru/ff0c84ae
paspsia. Momuus. [1nazma
DneKTpudecKue MpruOOphl U YCTPOMCTBA U UX
64 1| aKTEHGCKOG I IfMGHSHI/IC };'I I;Bnna 1 bubmmorexa [OK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTH
bubnuoreka [{OK
65 06006 i E) 1
OOIIATOMIIH YPOR (SIICKTPOHHAMMIAY https://m.edsoo.ru/ff0c88be
KonTtponpsHast pabora o Teme

66 «Qnekrpocraruka. [TocTosHHBIHI 1 bubnuorexa [IOK
ANEKTPUYECKUN TOK. TOKM B pa3IM4HBIX https://m.edsoo.ru/ffOc8a8a
cpemax»

67 PesepBHblit ypok. KonTponbHas paboTa 1o | bubmuoreka [IOK
TeMe "DnexkTpoauHamMuka' https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. OGo0maronuii ypok mno | bu6mmoteka [IOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

N Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
]
undgposbie
n/  Tema ypoka Bcer  KonTpoab IpakTHyeck
oOpa3oBaTejibHbIE
n 0 ble padoThI ue padoTsbl
pecypchbl
[TocTositHHBIC
MarHuThl U UX
B3aMMO/ICHCTBHE.
MaruauTHoe ToJIe. bubmuoreka [JOK
1 Bexkrop 1 https://m.edsoo.ru/ff0c9
MarHUTHOM 778
MHAYKIUU. JIunnn
MarHUTHOM
UHIYKINH
MarunuTtHoe 1oJje
MIPOBOJIHUKA C
TOKOM. OTBIT bu6mmoreka [IOK
2 Opcrena. 1 https://m.edsoo.ru/ff0c9
B3aumoeiicTBue 8fe
IIPOBOJTHUKOB C
TOKOM
JlaGopaTopHas
bu6mmorexa [IOK
pabota «3yueHue
3 1 1 https://m.edsoo.ru/ff0c9
MarHUTHOTO TIOJIS Sfe
KaTYILIKH C TOKOM» o
[evicTBue
MarHUTHOTO TIOJIS
Ha MIPOBOJIHUK C
TokoMm. Cuita
Awmrnepa.
bu6mmorekxa [IOK
JlaboparopHas
4 1 1 https://m.edsoo.ru/ff0c9
pabota
ac0
«Hccnenosanue
EUCTBHUS
MTOCTOSIHHOTO
MarHuTa Ha paMKy
C TOKOM
[evicTBue
MAarHuTHOTO MOJIS bu6mmoreka [JOK
5 Ha JBUKYLIYIOCA 1 https://m.edsoo.ru/ff0c9

3apsKEHHYIO
gactuny. Cuna

df4



Jlopenma. Pabora
cunel JlopeHia

DNeKTpOMarHuTHa
ST UHTYKIIHSL.
ITorok BekTOpa
MarHuTHOM
uaaykiuu. 2J1C
WHIYKIUU. 3aKOH
3JIEKTPOMAarHuTHO
W UHIYKIUU
®dapanes
JlaGopaTopHas
pabora
«HccrnenoBanne
SIBJICHUS
AJIIEKTPOMATrHUTHO
W UHITYKIIUW
NHIyKTUBHOCTS.
SIBneHue
CaMOMHIYKIUU.
OJIC
CaMOUHIYKITUH.
OHeprus
MAarHuTHOTO IIOJIS
KaTYIIKU C TOKOM.
DIIEKTPOMarHuTHO
¢ IoJie

bubmuoreka [JOK
https://m.edsoo.ru/ffOca
150

bubmuorexka [JOK
https://m.edsoo.ru/ffOca
600

Texumueckne
YCTPOMCTBA U UX
IIPUMEHEHHUE:
MMOCTOSTHHBIE
MAarHUTEHI,
3JIEKTPOMArHUTHI,
ANEKTPOJBUIATEIb,
YCKOpHUTEIH
3JIEMEHTapPHBIX
YaCTHII,
VHYKIIMOHHAs
rneJyb

10

O0o0marommii
ypok «MarauTtHoe
oJe.
DneKTpoMarHuTHa

bubmuorexa [JOK
https://m.edsoo.ru/ffOca
b82




s MHAYKL S

11

KonTponbHas
pabota 1o Teme
«MarsuTtHoOE€ 1noJe.
DNeKTpOMarHuTHa
L MHAYKIASD)

bu6mmoreka [JOK
https://m.edsoo.ru/ffOca
ds8

12

13

CBo0OogHbBIE
MEXaHHYECKUE
KoJIeOaHusl.
I'apmonunueckue
KoJIeOaHusl.
VYpaBHenue
rapMOHHYECKHUX
KOJIeOaHM.
[IpeBpaienue
SHEPTUU
JlaGopaTopHas
pabora
«HccnenoBanue
3aBUCHUMOCTH
MepHoaa MaJIbIX
KoseOaHui Tpy3a
HA HUTH OT JITHHBI
HUTH H MaCChI
rpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOca
06

14

KonebarenpHbli
KOHTYP.
CBo0OoIHBIE
DJIEKTPOMATHUTHBI
€ KoJieOaHus B
HIeaIbHOM
KoJIEOATEILHOM
KOHTYpE.
AHazorus Mexay
MEXaHNYECKUMH U
AIEKTPOMArHUTHBI
MH KOIeOaHUsIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb
820

15

dopmyna
Tomcona. 3aKoH
COXpaHEHUs
SHEPTHH B
HJIeaIbHOM
KoJIe0aTEILHOM

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb
9c4




KOHTYpE

16

17

[Ipencrasienue o
3aTyXarolux
KOJIEOAHUSIX.
Brinyxennbie
MEXaHUYECKHUE
KoJIeOaHMS.
Pe3onanc.
BoinyXx1eHHbBIE
3JICKTPOMArHUTHBI
¢ KoJcOaHus

IlepemMeHHBIN TOK.
CunyconaaibHbIN
MIEPEMEHHBIN TOK.
MomnocTs
MePEMEHHOTO
TOKA.
AMIUIUTYAHOE U
JICUCTBYIOIIEE
3HAUCHHE CHJIBI
TOKa U
HanpsHKeHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb
b86

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb
d34

18

19

Tpauchopmarop.
[IpousBoxactso,
nepenaya u
notpebieHue
JJIEKTPUYECKOU
JHEPruu

VYcerpolictBo 1
MIPAKTUYECKOE
IIPUMEHEHUE
3JIEKTPUYECKOTO
3BOHKA,
reseparopa
MIEPEMEHHOTO
TOKa, JIMHUH
3JIEKTpoIepeay

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc
324

20

OKOJIOTHYECKUE
PUCKH TIPU
MIPOU3BOJICTBE
AJIEKTPOIHEPTHUH.
KynbpTypa
HCITOJIb30BaHUS




AJIIEKTPOIHEPTUH B
IIOBCEIHEBHOI
JKU3HHA

Mexanuueckue
BOJIHBI, YCIIOBHS
pacrpocTpaHEHHs.

ITepuoa. Cxopocthb bubmuoreka [JOK
21 pacrpocTpaHeHHUs https://m.edsoo.ru/ffOcc
Y JUIMHA BOJIHBIL. a54
[Tonepeunsie u
MPOJI0JIHBIC
BOJIHBI
3Byk. CKOpOCTh
bubmuoreka [JOK
3ByKa. [')poMKOCTB
22 https://m.edsoo.ru/ff0cc
3ByKa. Beicora Oc
toHa. TemOp 3BykKa T
DJIEKTPOMarHuTHbI
€ BOJIHBI, UX
. bubmuoreka [JOK
CBOMCTBa U
23 https://m.edsoo.ru/ff0cc
ckopocTs. [1lkana fe0
JJICKTPOMArHUTHBI T
X BOJIH
[TpuHUIMTIBL
PaaNoCBsI3U U
TEJICBUIACHUS.
24 !
PasButue cpeacrs
CBSI3H.
Pagnomokanus
KonTponbHas
bu6mmoreka [IOK
pabota
25 https://m.edsoo.ru/ffOcc
«Konebanus u
618
BOJTHBI»
IIpssmMonuHeiHOE
pacupocTpaHeHue
CBETa B bu6mmorekxa [IOK
26 OJTHOPOJTHOM https://m.edsoo.ru/ff0cd
cpene. ToueuHslii 350
HMCTOYHHUK CBETA.
JIyu cBera
OTtpaxeHue cBeTa.
bubmuorexa [JOK
3aKOHBI
27 https://m.edsoo.ru/ff0cd

OTpakKeHUsI CBETA.
ITocTpoenne

4e0




U300paXKeHU B
IUTOCKOM 3epKajie

28

29

30

31

[Ipenomiienne
ceera. [lonHoe
BHYTpEHHEE
OTpaXKeHUE.
[IpenenpHbli yroma
MOJIHOTO
BHYTPEHHETO
OTpaKeHUS

JlaGopatopHas
pabora
«3mepenue
nokasare’s
PEJIOMIICHUS
CTEKJIa»

JIuH3bIL.
[TocTpoenue
U300pakeHUI B
nuH3e. Popmyiia
TOHKOM JINH3BI.
VYBenuuenue
JIMH3bI

JlaGopatopHas
pabota
«Uccnenosanue
CBONCTB
n300pakeHHi B
JIMH3aX)

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcd
716

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd
67a

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd
dle

32

Jucnepcus ceTta.
C10KHBIH COCTaB
OeJoro cBeTa.
IiBeT.
JlaboparopHas
pabota
«Habmonenue
TUCTIEPCUU CBETA»

33

UnTepdepenus
ceta. {udpaxuus
CBETa.
JudpakimonHas
pemeTka

bubmuorexa [JOK
https://m.edsoo.ru/ffOce
d22

34

[TonepeuHocTh

bu6mmoreka [{OK




CBCTOBEIX BOJIH.
[Tonsipuzanus
cBeTa

https://m.edsoo.ru/ffOcf
02e

35

Onruueckue
npubopsl U
YCTPOMCTBA U
YCIIOBHSI HIX
0€e30I1acHOIo
MIPUMEHEHUS

36

37

38

I'panuubt
MPUMEHUMOCTHU
KJIaCCUYECKOM
MEXaHUKH.
IToctynatel
CIIeLMaIbHON
TEOPUH
OTHOCUTEIIEHOCTHU

OTHOCHUTENHLHOCTD
OJIHOBPEMEHHOCTH.
3amMeieHue
BpEMEHU U
COKpaIieHue
JUIMHBI

OHeprus u

MMITYJIbC
PETATUBUCTCKON
yacTuibl. CBs3b 1
MAaccChl C JHEprueun

Y UMITYJIbCOM.

DHeprust NoKos

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf
862

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf
ad?2

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf
c68

39

Kontponbnas
pabora «OnTuka.
OcHOBBI
CIIeIMaTIbHON
TEOpUH
OTHOCHUTEIIbHOCTH»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf
610

40

@DOTOHBI.
®opmyna [lnanka.
OHeprus u
UMITYJIbC (OTOHA

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf
el6

41

OTtkpbiTHE U
HCCIIENOBaHIE 1
doTtorddekra.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcff
c4




Omnpitel A. T
CromneroBa

42

43

44

3aKOHBI
dororddexra.
YpaBHeHue
OWHIITEWHA 15
dotorddekra.
«Kpacnas
rpaHuLIa»
doTtorpdexra

[laBiieHue cera.
Omerter 11. H.
JleOenena.
XHUMHUYECKOE
JIICUCTBHUE CBETA

TexHuueckue
YCTPOMCTBA U
MPAKTHYECKOe
MIPUMEHEHHUE:
($OTO3IEMEHT,
doronaryuk,
COJIHEYHAsI
Oarapes,
CBETOJINO0]1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0
15e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0
4a6

45

46

Pemenne 3amau mo
TeEME «DJIEMEHTEI
KBAHTOBOM
OIITHUKN

Moaens aToma
Tomcona. ONBITHI
Pezepdopna o
paccessHUIO o~
YaCTHII.
[Lnanerapnas
MOJIENIb aToMa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0
302

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0
9la

47

48

ITocrynarser bopa

H3nyyenue n
MOTJIOUICHHE
¢$boTOHOB NpHU
IIEPEX0/Ie aTOMa C
OJIHOTO YPOBHS

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d0
afa

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d0
afa




SHEpPIruu Ha

npyroi. Buasl
CIIEKTPOB

49

50

BomnHoBEIE
CBOMCTBA YaCTHII.
Bounsl ne bporis.
KopnyckynspHo-
BOJIHOBO
JTyalli3M.
CronTanHOE U
BBIHYKJICHHOE
U3JIy4eHHE

OTKpBITHE
PalnOaKTUBHOCTH.
OnbIThI
Pesepdopna o
OTIpeICIICHUIO
cocTraBa
PaAMOAKTUBHOTO
U3JTYYCHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0
ca8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0
fd2

51

CaoticTBa anbpda-,
Oera-, raMMa-
U3ITy4eHHUS.
Bimmsaue
pPaIroOaKTUBHOCTH
Ha JKUBBIE
OpTaHU3MBI

52

53

OTtkpsITHE
POTOHA U
HEUTpPOHA.
N3otonsl. Anbda-
pacraj.
ONEKTPOHHBIN 1
MTO3UTPOHHBIN
OeTa-pacmaj.
I'amma-n3nydyenue

DHeprus CBA3U
HYKJIOHOB B SIJIpe.

S nepHble peakiuu.

S nepHsbIit peakTop.
[TpoGuemsl,
NEPCIICKTUBEI,
JKOJIOTUYECKHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d 1
162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d 1
356




aCIIEKTHI S ICPHOU
JHEPreTUKU

54

DnemMeHTapHbIe
YaCcTHILIBI.
OTtkpsITHE
MO3UTPOHA.
MeTtonabl
HaAOJIFOIEHUS U
perucrpanuu
3JIeMEHTapHBIX
yactull. Kpyrislii
CTOJI
«DyHIaMeHTaIbH
bl€
B3aMMOJICHCTBHSI.
EnuncrBo
bu3HIecKoi
KapTHUHBI MUPa»

bubmuoreka [JOK

https://m.edsoo.ru/ff0d0

e38

55

56

57

Bup 3Bé3mH0T0
neba. Co3Be3nus,
SIPKHE 3BE3NBI,
IUIQHETHI, UX
BUJIIMOE
JIBIDKCHHE.
ConHeuHas
cHCcTEeMa

CounHiie.
Conneunas
AKTUBHOCTb.
Hcrounux
sHepruu CosHIA U
3BE3]

3BE3 MBI, UX
OCHOBHBIE
XapaKTePUCTHKH.
3BE3 B TIIaBHOM
MTOCJIE0BATEIIEHOC
TH. BHyTpeHHee
CTPOEHHUE 3BE3N.
CoBpeMeHHbIE
MIPEJICTaBICHHUSI O
MIPOUCXOXKICHUU U
spomornn CoJtHIa




U 3BE3]

58

Mineunsiii [1yte —
Haiia ["anakTuka.
Ilonoxenue u
nskenne CoHia
B ['anakTuke.
I"amakTHKH.
UéEpHsie bIpbl B
SIpax TaJaKTHK

59

60

Bcenennas.
Paz0eranne
rajakTuk. Teopus
Bosbiioro B3peiBa.
PenukroBoe
U3JIy4CHHE.
MeraranakTuka

Hepemennsie

POOJIEMBI
ACTPOHOMHH

61

Kontponbnas
pabora
«ONEeMEHTHI
ACTPOHOMHUH U
acTpOoUHKI

62

O0o00marommii
ypok. Ponb
bu3uku u
aCTPOHOMUH B
9KOHOMMYECKOM,
TEXHOJIOTUYECKOH,
COLIMAJILHOM U
TUYECKOH cepax
JIeITCIIbHOCTH
YyeJoBeKa

63

Ob6o06maromuit
ypok. Ponb u
MecTO (PU3UKHU U
aCTPOHOMHUU B
COBPEMEHHOM
Hay4YHOU KapTHUHE
mupa. Poib
buznueckoit
TEOpUU B




dbopmupoBaHUU
MPECTaBICHUN O
buznIecKoi
KapTUHE MHpa

64

O6o06maromuit
ypok. Mecro
buzIecKoi
KapTHHBI MUPA B
obmmeM psay
COBPEMEHHBIX
€CTEeCTBEHHO-
HAYYHBIX
IIPEICTABICHUM O
pupoze

65

Pe3zepBHBIil ypoK.
MarunutHoe noie.
DNeKTpOMarHuTHa
ST MHYKITHS.
Orntuka.

66

PesepHnbiii ypok.
OCHOBEI
CHeIHUAIbHOM
TEOPUH
OTHOCUTEIIEHOCTH.
KBanToBas
dusuka.
OJIEMEHTHI
ACTPOHOMHUH U
acTpopU3UKHI

OBILIEE
KOJIMYECTBO YACOB
T10 TIPOTPAMME

66

bubmuoreka [JOK

https://m.edsoo.ru/ff0d 1

784
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