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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUU M TPeOOBaHUM K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHON MporpaMmsbl, mpenctaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€roM deaepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHLIETIIUUA TIpernojiaBanusl yuyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickou Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareiIbHbIE MPOTPAMMBI.

Conmepxanne mporpaMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOW KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTh pPeaIU3alMi MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMHM IpeaMeTramMu. B Hel
OTIPENIETISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOro nmpeamera « Pu3nkay 1o rojgaMm o0ydeHus.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BBICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. [IkoapHBIN Kype GU3NKU — cHCTEMOOOpa3yIomuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3yd4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTe€pHalOB C 3aJlaHHBIMUA CBOMCTBAMU M JAPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromwuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IPU BBIMOJIHEHUU UMH YYEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢u3WKu i ypOBHsS CpemaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTHUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lenoB (U3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMUM C HeW MaTepuanl Kypca (QU3HKA
o0ObeaMHEH BOKpYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHUU, BEHIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKkn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU MPOOIEeMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamonaraet
3HAKOMCTBO C IIMUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (hU3MUEeCKue TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOoeHUs (Ppuznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS €CTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOAX0 B Kypce (U3UKU Pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JAESITEIbBHOCTH 00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUEHUYECKUX
paKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS  y4aCTHUKAMU
o0pa30oBaTeNBLHOTO TIpOllecca HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  obOecrmieumBaeTcsl  OBJIAJICHHUE
OoOy4YaroImMUMHUC YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYWH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YIENAETCS PEHICHUIO PACYETHBIX M KA4YE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacu€THBIX 3a/1a4y MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJICIIbIO, TO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. s KaueCTBEHHBIX 33134 MPUOPUTETOM SIBISIOTCS 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMM IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k MarepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKN HAa YPOBHE CpeIHEro oOLIEro 00pa30BaHUs TOJKEH U3y4aThCsl B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIA. B kabuHere (pu3MKu JOKHO OBITH
HEO0OX0aMMOe J1abopaTOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpalMOHHOE  000pyaoBaHHE (OpMHpYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OO0ECHeurMBaeT IMOCTAaHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI ~ W3yY4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpynOBaHUE [UIsI YYEHUYECKMX IPAKTHUYECKUX pPaldoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommuxca. TemMaTHyeckue KOMILIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITH IHOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOrOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMM LEJIIMHU U3yUYEHUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBanue wHHTEpeca M CTpEeMJIEHUS OOYy4YalOIIMXCA K HAy4YHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTHUE HUX MHTEUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TO3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHSI KaK pe3yibTaTa HU3Y4YCHHS
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMupoBaHHE YMEHHUU OOBICHATH SBICHUS C HCIOJIb30BAHHEM
bu3HYECKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

o (opMupoBaHHE MPEACTABICHUN O poin (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelieHreM CIIeIyIoMMX 3a1ad B

npoluecce u3ydeHus Kypca GU3NKU Ha YpOBHE CPEIHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHWUH 00  o0mmx  (QU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsICHeHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOGHHE CIOCOOOB peEIIEHUs Pa3jIUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nueckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue GU3NUecKorl MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEICHUS
¢u3MYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJIsI Pa3BUTHUSI YMEHHI MPOEKTHO-UCCIIEI0BATENHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpEIHEro OOIIETro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 4aca B HEJEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroInXCsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Poib 3KcepuMEeHTa W TEOPUM B TPOIECCE TMO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue (pU3MYECKUX SBJICHUA M mpoueccoB. HaydHble rUmoresbl.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHPA, B TPAKTUUECKOMN NEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble W I1U(POBBIE HU3MEPUTEIBHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTO JBUYKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMkeHHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TepeMEIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHentHoe  aBvKeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] yIiOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii s3kcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOLICHHUSI MEXAY IyTAMH, MPOWJICHHBIMUA TEJIOM 3a
MOCIICIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeidi  3akoH  HbroToHa.
HNHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI. MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cmiia Tsokectd. llepBas kKocMuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenus). Cuna tperusi. Cyxoe
TpeHue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHUE: MOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY ciioBusl paBHOBeCHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul

N3ydenue aBmxeHnus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbe MartepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennuanbHas DHEPTHUS. [TorenumanbHas SHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEpruss Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KXHUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonnyectBo BemiectBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpUM HJACANIbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpelIHEel KWHETUYECKOM SHEpruu TEIUIOBOro JBMKeHHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. [paduueckoe TpPenCcTaBICHUE H3OMPOIECCOB: H30TEpMa, H30X0DPa,
n3obapa.

TexHuyecknue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OoapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UU )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JABUKECHUSI.

Mogens onsita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSHHUS UCAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomuwl

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPrus TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KonmnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoarHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamnHax. Kod(p@UIMEeHT Moie3HOro
nericTBus TemioBod MamuHbl. I{ukn KapHo um ero ko3pduumMeHT IOoIe3HOro
JNEUCTBUS. DKOJIOTHYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuueckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATENb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IyTEM TpeHUs (BUACOAEMOHCTPALIMS).

W3mMeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Tela IpH TeIuionepeaye.

OneiT 1mo aauabaTHOMY pacIIUPEHUI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHbI map. YaenbHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeTbHasl TeroTa miasjieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenuve npv noHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHuns BIAKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlECTBRA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTrpoguHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Ten. ODJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsAnoB. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUM 3apsia.
Onextpuyeckoe 1nosie. Hampsoxk€HHOCTh  3yiekTpuuyeckoro mois. I[IpuHoun



CYyNEPIO3ULHAN DJICKTPUUECKUX ToJieH. JIMHMM HanpsKEHHOCTH AIIEKTPUYECKOTO
TIOJISL.

PaGora cwmnm  snektpocrarmueckoro  mois.  [lotenmman.  PasHoCTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnexktpuyeckasi MPOHULIAEMOCTb.

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

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTpOCTaTHUeCKash 3allluTa, 3a3eMJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoieiicTBUE Ha’IEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

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

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

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

DONEeKTPUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEMu.

DNEKTPUYECKOE COMPOTUBIICHHE. Y AEIbHOE CONPOTHBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MApALIEIIBHOE, CMEIIAHHOE COEIUHEHNE IIPOBOIHUKOB.

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

DJIEKTPOJBUKYIAs CHJia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma 115 OJTHOM (3aMKHYTOM) 3iieKTpudeckon 1enu. Kopotkoe 3aMbikaHueE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTbD.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MPOBOJANMOCTh
noJIynipoBogHUKOB. CBoOMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DJIEKTPOABWXKYILIEH cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBIIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3IyXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

M3yyeHnne cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOGmroienne amexTpoiusa.

MesxknpeaMeTHbIe CBS3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
y4€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3nmyeckas BeJIMUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOW XOJOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YKCJIE HAHOMATEPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
3IIEKTPOOCBETUTENbHBIE MTPUOOPHI, TATbBAHUKA.

11 KITIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM WHAYKUOMH. [IpyHOMO cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUWMH. KapThHAa JWHWNA MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTwuHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmonercTBue NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuua Jlopenua, €€ MOlyJib M HalpaBlieHHE. J[BUKEHNE 3apsSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOMN
WHIYKIUU. OJEKTPOJABHMXKYINAs Cula WHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOM
nHaykunu dapanes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOABIKYIIAs CUjla HHIYKIUU B
IIPOBOJHUKE, IBHXKYILLEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUMU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKLIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATrHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEINA 3SJIEMEHTAPHBIX
YacTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoeiicTBue JByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[TpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIECH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue CaMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre nelCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUNMHbIE KONEDAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonunyeckue konebanus. [lepuon, vactora, amrmumryga u (aza KoseOaHUU.
[IpyXMHHBIN MassTHUK. MaremMaTM4eCKU MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparienne sHepruu Npyu TApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienne o 3aTyXaroUUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUECKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHUE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, IMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre cBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Habnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpm mocienoBaTENIbBHOM COENMHEHWU PE3UCTOpPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHU Tpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE 60JIHbL

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

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexktpomarautHon BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Iudpakuus,
unTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntogenue orpakxeHus: U NpeJOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue untepdepenunu n audpakiuuy MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHUE,
peoMIICHUE, MOJSIpU3alus, JUPPaKIKs, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacHpoCTpaHEHUE CBETAa B
ogHopoaHOuU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IMOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CrioxxHbIi cocTaB Oenoro ceera. LIBer.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas mwmH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEpGhEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTpPAHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUH B JTMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIIy CBETA.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO TPU3MBL.

[Tomy4yenue ciexkTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



M3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCHTEIbHOCTH
['panunbpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKPAILICHHE
JUTVHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHeprun GOTOHA C €r0 YAaCTOTON. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbotorpdexra. YpaBuenue DuHimTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue YyCTpOICTBA M MPAKTHYECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO o -4acTHII.
IImanerapHas mogmens aroma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI SHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BousiHOoBBIE cBOVicTBA yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

Habnronenue inHeHyaThIX CIIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii s3xcnepumenm, nabopamopuvie padbomul

HabGnronenue IMHEeHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTHI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs Anpa. OTKpbITHE
pagunoaktuBHOCcTH.  OmbiThl  Pesepdopaa mo  ompenmeneHuio  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sjapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegekt Macchl siapa.

S nepHble peakunu. JleneHue u CUHTES sIEp.

SAnepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DnieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTob! HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.

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

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3zgen 8. JiieMeHTBI ACTPOHOMHUY U ACTPOPU3MKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpuKkiIafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucrtema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ U 3BE3L.
3BE3AbI, UX OCHOBHBIC XApAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHYTpeHHEE CTpoecHHe



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

Mneunsiii Iyt — Hama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanne rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3TydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN U ONPEIeTICHUs TTOJI0KEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUHM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmus, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWH HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bEmMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpuUpojie, KoJieOaTelbHbIe
JIBVKCHUS B )KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJd, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIn3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuHas Oatapesi.



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

OcBoenune yueOHOTO Tpenmera «®Du3nWKa» Ha YPOBHE CpPEIHETO OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CICTYOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenMera «Dusmkay» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE peav3aliid OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHOU ESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATUHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECaX TPa)KIaHCKOTO
o0111eCcTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIIbHOM OpraHU3aIlNY;

YMEHHE B3aMMOJIENICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpax JaHCKOMN HUJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOT0 BOCITUTAHMSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHSI,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
e TEIIbHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOT'O TBOPUYECTBA,
MpUCYIIEro (PU3nYecKoit HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IesSTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3HUKM HA TPOTSKEHNUN BCEH KU3HH;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTHYECKUX MpodiIeM;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble ornueckue aeiicTBUA:
CaMOCTOATENLHO  (QOpMyJNIMpOBaTH W aKTyaJIU3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILEeNH JIeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M NPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEAIbHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU MOHATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATENbCKON U MPOSKTHON AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3a7a4d (U3UYECKOTO COJCP)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS,;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTallY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPHU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIIAITh TPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pellIeHUs, HaXOAUTh apTyMEHTHI JIs JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEUICHHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh 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 3HAaHWA MO (U3UKE B MPAKTUIECKYI0 00IacTh
KU3HEICITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHCTEMAaTH3alMI0 M WHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHIA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THUTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX H  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpXaHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIIEHNE HA YPOKaX (PM3UKH ¥ BO BHEYPOUHOH JACSITCIBHOCTH;
pacro3HaBaTh TIPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMSATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W WHIWBUIYAIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOoM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBAaTH U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEHCTBHM,
pacnpeneniaTb poid C y4ETOM MHEHMH y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpemjaraTb HOBBIE IPOEKTHI, OLICHWBATh HJEH C IO3WLIHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJHEHUS MPAKTUYECKON padO0ThI C YUETOM MMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacCTH
(bU3HUKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIAJCTh  HABBIKAMH  TO3HABATENLHON  pedJeKCHMH KaK  OCO3HAHHS
COBEPIIAEMBIX JEUCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
peLIeHMS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEUICHUS IO WX
CHUKCHHUIO;

MpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3€ pPe3yIbTaTOB
NESTEIIEHOCTH;

IPUHUMATH Ce0sI, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIW3Ee pPe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMINOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCS
COBEpIICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIJICKT, IpenoJararomn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS W3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOWM HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MO/IEICH:
MaTepuaibHas TOUYKa, UHEpIUaJIbHAs CUCTeMa OTCUYETa, aOCOIIOTHO TBEPOE TENO,
WJICaJbHBIN a3, MOJEIIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsi]l IPU pelieHnr PU3nuecKux 3ajaay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKEHUE, CBOOONHOE TajeHre TeJ, IABMKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMoieicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpeBaHUM (OXJIAXKICHUH ), TEILIOBOE
paBHOBECHE, WCIIAPEHHE, KOHACHCALIMS, TUIABJIEHUE, KPUCTAILIM3ALUsA, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKIY IapaMeTpaMu COCTOSIHMS Ta3a B H30Ipoleccax,
ANEKTpU3aLUs TEJl, B3aUMOIEHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (DU3MUECKUE BEITUUYMHBI:
KOOpAMHATa, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIC TE€Jla, KNHETUYECKas 3HEPrusi, MOTCHUUAIbHAA YHEPTHS, MEXAHUYECKAS
paboTa, MeXaHWYECKass MOIINHOCTh;, NPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICIT MCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAUYECHHS W €IUHUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBICE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUA,
UCNONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKAsT YHEPIUsl XaOTUYECKOTO JABUKEHUSI MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padbora rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHCTBHS TEIUIOBOTO JBUTATENs; MpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, WX
00O3HAaUEHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUNHAM;

ONMCHIBAaTh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIHUAN, PA3HOCTh MOTEHIINAJIOB;
Py ONHUCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIb3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMUS] W €JUHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaIuM3UpOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUE
3aKOHBI U MIPUHIIUIIBL: 3aKOH BceMupHOro Tsarorenus, I, II u I 3akonst HetoTOHa,
3aKOH COXPAHECHUS MEXaHWYECKOM JHEPIuM, 3aKOH COXPAHEHUsS HMIIYJIbCa,
MPUHLUIT CYNEPNO3ULMNA CUJI, NPUHIMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO ABMKEHUSI MOJIEKYJI C
aOCOIOTHOM TeMIepaTypoy, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
AJEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH OCHOBHBIE TPUHLMUIBI JCHCTBUS  MalllWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MAaCHOTO WCIOJb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBaTh MpoOieMy/3aady ® TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIOKEHHOT0 OOOpPYIOBaHUsS, IMPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBLHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MTOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYHUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILL U TPa(UKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEpUMEHTa, Yy4eOHO-HCCIIEOBATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THblE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UUYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOoOXOouMbIe NIl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl U OIIEHUBATh PEaJIbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3yYEHHBbIE 3aKOHBbI, 3aKOHOMEPHOCTH U
(bu3nYeCKue ABIICHUS,

UCIONB30BaTh  MpPU  pPELIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEICTABJICHUS YYEOHOW U HAay4YHO-MOMYJIAPHON MH(GOpPMALIMH, MOTYYEHHON U3
Pa3NUYHBIX UICTOYHUKOB, KPUTUYECKH AHATM3UPOBATH MOITYYaeMyt0 HH(OPMAILHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TpYNNE C BBHIIOJIHEHUEM PA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pACCMAaTPUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3HKH B (POPMUPOBAHUU
COBPEMEHHOW Hay4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €JIMHCTBO
bu3nYecKoil KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHS HU3YyUYCHHBIX (U3UYECKUX MOCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SAEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOM (DU3UKU: DJICKTPUUECKAS] MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKA, B3aUMOJICUCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAss W HMCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) W

AIIEKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), HCIONB3Ysd (PU3NYECKUE BEIUUYHMHBIL:
IIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Awmmepa, cuna JlopeHia, WHIYKTMBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, NMEPHOJ M YacToTa
KoieOaHuil B KoJeOAaTeIbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TFApMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUMU TPABUIBHO TPAKTOBATh (PU3UYECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M EJAMHMIIbI, YKa3bIBATh
bopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMUYMHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M IIPOLECCHI, HCIIOIb3YS
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
ATOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETNUNHBIL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, WUCIIONB3Ys (U3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TOCJIEI0BATENHLHOTO U MapajieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHa mia pororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MAacCCOBOrO 4HMCIa, MOCTYJaTthl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HAMIPABICHUE BEKTOPA MHIYKIIMK MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBAaHUI0 (DU3UYECKUX SIBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpU 3TOM
dbopmynupoBath MpoblieMy/3aady M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO O0OPYIOBaHUsS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIUI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI IO PE3yJibTaTaM HUCCIICIOBAHMUS;

coOJII01aTh MpaBwiia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1AOOPATOPHOIO
000Opy1I0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJEINbIO,
UCITOJNIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBUS 3a/1auu
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 33/1aU: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[IEMOYKY paCCyXJIEHUI C OMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W HAy4YHO-TIONMYJISIpHOW WH(OpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIH30BAHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ut o0ecrieyeHus: 0€30MacHOCTH MpHU OOpAIEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B TpyHme C BBHIMOJIHEHHEM pPA3JIUYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbL, pPANMOHAIBHO pACIPEAENATh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undposbIie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3nKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bubmmorexa [OK
) A i https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarnia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Aunammia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps:/m.cdsoo.ru/7f4 1bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' Teopuu https://m.edsoo.ru/7f41bf72
bu6mmnoreka [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Nepexoabl

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



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

Hroro no pazneny

Paznen 4. JIEKTPOJAUHAMUKA

24

bubmunoreka [JOK
1 eKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
40 [TocTostHHBIN 2neKTpUYecKnid TOK. Toku B 12 bubnmoreka [JOK
’ pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOIMHAMUKA
11 MarunuTtHoe nojie. JIeKTpOMarHuTHas 1 | 3 bubnuorexa [JOK
’ AHIYKLAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
1 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
’ BOJTHBI https://m.edsoo.ru/7f41¢97¢c
bu6mmoreka [IOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUH 4 | bubnuorexa [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c¢97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6mmoreka [JOK
4.1 9 5 6
JICMCHTBL KBAHTOBOM OTTTHICH https://m.edsoo.ru/7f41c97¢c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE PO

Utoro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c¢

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTBI aCTPOHOMUU U acTPOPU3UKU 7 ngﬁ;;f;iggﬁmlcwc
Wroro no pasaeny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 I]?t?f::l/l//lrif;sigglgfmwk
Utoro no pazneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne Jlara nudpoBLIe

Tema ypoka Koutpoasubie IIpakTuyeckue op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcbl

®du3nKa — HayKa O PUPOJIE.

1 Hayunsie MeT(?)IK Bl HO?I;)HapHI/IH 1 bubmorexa HOK

ya A https://m.edsoo.ru/ff0c32e2
OKPYKAaroIEero MUpa
Ponb u mecTo ¢usuku B

) ($hOpMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IESITETBbHOCTH JOIEH
MexaHn4eckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nsuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE ITPAMONIMHENHOE 1 bubnnorexa [JOK
JBUXECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubnuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y cCKopeHue 1 bubnmoreka [JOK
CcBOOOIHOTO MMaIECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUXEHUE.

7 JIBU>KeHue MaTeprualibHOM TOYKH IO 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunimn otHocuTenbHOCTH [ anues. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepuunanbHbIe CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [lpunnun

9 Cynepro3uiuu cui. Bropoii 3akox bubmmorexa [TOK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
HproTona asis MatepuanbHOM TOYKU

10 Tpetuii 3akon HeroToHa niis bubnunoreka [HOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TspkecTH. [lepBas kocMuueckast bubmorexa LHOK

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

12 Cuua ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoaddunumeHt Tpenus.

13 Cuia CI;H OTI/IBJ'Iej)I/IqS)I pu BI/IE(GHI/II/I bubmorexa HOK

P PH A https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarensHOE U BpalareabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TeNa. bubnunoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HMitynbsc MaTepUalbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubmuorexa [JOK
NmMnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE TBUKEHUE
PaGota 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprust MaTrepuagabHON bubnnoreka [JOK
ToukH. Teopema 00 U3MEHEHHUH https://m.edsoo.ru/ff0c4502
KMHETHYECKON SHEpruun

17 [ToreHimanpHas SHEPTHUsL. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas s3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3U
MOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbpHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HEMOTEHIMAIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEJI.
3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

KonTponbHas pabora no teme

«Kunemaruka. /luHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

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

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEI

Macca monekyin. Konuyecto
BemlecTBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHe KHHETUYECKON SHEPTUun bubnmoreka [JOK
JIBUKEHUSI MOJICKYJI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Knaneiipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabota
73 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napamMeTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTtpennss sneprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 crocoObI e€ m3meHeHus. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UICATHHOTO
rasa
31 Bunae! reronepenaun bubmorexa LOK
https://m.edsoo.ru/ff0c5¢36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
bu6mmoreka [JOK
32 KonunuecTBo Tennotel npu
. https://m.edsoo.ru/ff0c5¢36
Teronepenayde. AnuadaTHBIN TIporiece
3 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnnorexka [JOK
INPUMEHEHHE K U30IIpOLIECCaM https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupone. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

IIpunnun nevicrBus u KI1/] TerutoBoi

bu6mmoreka [IOK

35
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETJIOOHEPTETUKU
18 Ob6o6maromuit ypok «MomnexkynspHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOAMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbhas pabota mo Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [OK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [JOK
Hcnapenue n kunenune https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachieHHbIi bubmmorexa [TOK
yxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bub6nuorexa [IOK
CBOWCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctamuibl. COBpeMEHHBIE MaTePHUAITbI
[InaBneHue u KpucTaIM3aLuUs.
P B bu6mmoreka [IOK
43 Y nenpHas TEioTa IaBJIeHHUs.
https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 v 0
PABHEHHE TCIIOBOTO barnaHca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIeCKUn bubmuotexa [JOK

3apsa. [IBa BUa SIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOAHUKHU. 3aKOH COXPaHEHUS bubmnorera LIOK
YHpoBOZ ' p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUUECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIH 31eKTPUIECKUI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
HanpskEHHOCTB 3IIEKTPUUECKOTO
43 nons. [puHumn cynepnosuuuu bubnuotexa [JOK
SJIEKTPUYECKUX Nojei. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui aneKTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubmmorexa LOK
' ’ https://m.edsoo.ru/ff0c6f00
[IOTEHIMAJIOB
ITpoBOMHUKY U TUIIEKTPUKU B
50 anpeKT OCTaTHYECKOM nonIe bubmorexa LOK
p ' https://m.cdsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCcaTOpa. DHEPIHUsl 3apsHKEHHOT0 bubmorexa LOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NEHCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

anmnapara, CTpyWHOTO IIPUHTEpA.
DnexTpocTaTHUecKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMIIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
poBOAHKKOB. JlaboparopHas paboTa
«M3yveHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3aMblikaHue. JlaboparopHas pabota
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

PesepsHsiil ypok. KonTponbHast
pabota o Teme "DnexTpoanHamuka" /
Bcepoccuiickas npoBepouHas paboTa
O06o0maromuii ypok
«QnexTpoanHamukay / Becepoccuiickas
npoBepoyHas paboTta

0.5

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c88be

61

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'IeHI/Iﬂ METAJIIIOB OT
Temrneparypbl. CBEpXIPOBOAUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUH TOK B BaKyyMe.

62 CBoiiCTBA 3JIEKTPOHHBIX ITYYKOB !
[omynpoBoAHUKH, KX COOCTBEHHAS U

63 IpUMecHas IpoBoAUMOCTh. CBoiicTBa | bubnuoreka [IOK
p—n-nepexoaa. [1onynpoBoAHUKOBEIE https://m.edsoo.ru/ff0c84ae
npubopbI
DJIEKTPUUYECKUI TOK B pacTBOpax U

64 pacIiaBax 3JIEKTPOJIUTOB. | bubnuoreka [IOK
DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ffO0c82ba
DNeKTpoan3
DJIEKTPUUYECKUI TOK B ras3ax.

65 CamocTosTenbHbIN 1 | bubnnoreka [JOK
HECaMOCTOSTENIbHBIN pa3psala. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DnexTpudeckrue Npudopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuorexa [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30macHOCTH
Konrtponbnas pabora no reme

67 «Qnekrpocraruka. [TocTosHHBIM 1 bub6nuorexa [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeax»

68 PesepBHblit ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(poBbIe
n/n Tema ypoka Bceero Konrpoanusie  IpaxTuteckue fI[Sy‘leHl/Iﬂ :)lﬁlc)l;I;OBaTeanue
padoTbI padoThbI pecypeni
[TocTostHHBIE MATHUTHI U X
B3auMoOeiicTBUE. MarHuTHOE II0JI€E. | bu6nmorexa LIOK
Bexktop MarHutHOM MHAYKUMH. JIMHIM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIMH
MarsuTHO€ noje NpOBOJHUKA C
TokOM. OnbIT DpcTeaa. | bubnnorexa [JOK
B3aumoaeiicTBre mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopnas pabora «3yuenue | | bubnmnorexka HOK
MarHUTHOTO IIOJII KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
JlabopaTopHas pabota | ] bubmuorexa [JOK
«HccnenoBanue nemcTBus https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS HA
JBHKYIIYIOCS 3apSKEHHYIO YaCTHILY. | bubmuoreka [JOK

Cuna Jlopenna. Pabota cusl
Jlopenua

https://m.edsoo.ru/ff0c9df4

DnexTpoMarHuTHas uHAyKuus. [ToTok
BEKTOpa MarHUTHOU uHAyKuuu. IC
MHIYKIHUH. 3aKOH 3JIEKTPOMarHuTHON



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnegoBanue siBICHUS
ANEKTPOMArHUTHOW WHTYKITHID)

NuaykTuBHOCTH. SIBIICHUE
camouHaykiuu. 9JIC caMOUMHAYKIUH.
DHeprusi MAarHUTHOTO TIOJISI KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, SJIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTaPHBIX YaCTHILI,
WHAYKIIMOHHAs M€Yb

O6o6maromuii ypok «Marautaoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUS)

bu6nmorexa [IOK
https://m.edsoo.ru/ff0cal50

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS»

bubmnoreka IJOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatenue sHEPrUn

bubmnoreka IIOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJieOaHuil Tpy3a Ha
HUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Koneb6arenbubiii koHTYp. CBOOOIHBIC

bubnunoteka LIOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHMTHBIC KoJieOaHHs B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariHuTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipeacrasnenue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYeCcKHue Koyebanus. Pe3oHanc.
BeIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJe0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
MEepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsHKEeHUs

bubmnoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancpopmarop. IIpoussoacrso,
nepeaya u norpediaeHne
JIEKTPUYECKON YJHEPTUN

YCTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJCTBE JIEKTPOIHEPTUH.
KynbTypa ncnonp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU

bu6nunoreka LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHu4yecKkue BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopocts

bubnunoreka LIOK

21
pactupocTpaHeHus U JJIUHA BOJHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble U IPOJOJIBHBIE BOJIHBI
” 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTH bubnmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTpOMarHuTHbIE BOJIHBI, UX
23 cBoycTBa U ckopocTs. [Ikana bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIBI paTIUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBa3u. Paguonokauus
)5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonnHENRHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoteka [JOK
Todeunblii ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoeHne bubmmorexa LIOK
p L P https://m.edsoo.ru/ffO0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
)3 BHYTpeHHee oTpakeHue. [IpenenbHblil bubmuoreka [IOK
YIOJI MOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS
79 JlaGopatopnas pabora «3mepenue bu6muoreka [IOK
oKa3saTelIs MPEJIOMIIEHUS CTEKIIa) https://m.edsoo.ru/ffO0cd67a
30 JIunzel. [Toctpoenune n300pakeHuii B bubnuotexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBONWCTB
M300paXKEHUH B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
1 oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenne aucnepcun
CBETa»
13 Wntepdepennus creta. dudpaxius bubmmoreka [JOK
cBera. JIudpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bu6mmoteka [JOK
ITonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpruOOpbI U yCTPOMCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckoi MexaHuku. [loctynarel bubnnoreka [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
bubmnoreka IIOK
37 3ameJIeHHe BpEMEHH U COKpallleHne
https://m.edsoo.ru/ffOcfad42
JUTUHBI
DHeprus ¥ UMIYJIbC PEISATHBUCTCKOM
. bubnuorexa [JOK
38 gacTuilbl. CBSI3b MaCChI C YHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl TOKOS
KonTponbhas padora «OnTuka.
. bubnuoreka [{OK
39 OcHOBBI cIelIMANILHON Teopuun

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6£0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE 56 [TOK
HOINOTEKA
41 oroa(pdexra. OnbITel A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonHbl poTtorddekra. YpaBHeHUE
. . bu6nmoreka [IOK
42 OiiHmTeliHa 11 potodrddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» ¢hotospdexra
Jasnenue cBera. Onbithl [1. H.
. bubmuoreka [{OK
43 JleOeneBa. XuMHU4EeCKOE JIEHICTBUE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTsa u
MPAaKTUYECKOE MPUMEHEHHUE:
44
dhoTo3eMeHT, (OTOIATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agau mo Teme «JIEMEHTHI bubmnoreka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma TomcoHna. ONBITHI
46 Pezepdopna mo paccesHuio o-4actu brbmmorexa [IOK
PGopA p 1 https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bubnunorexa LIOK
47 IToctynater bopa
TyJ1atel bop https://m.edsoo.ru/ff0dOafa
H3znyyenwne u noriouieHue (oToHOB
48 II I/Iyl';{e €X0JI¢ aToMa C O H(()I;o OBHS bubmmorexa [IOK
p pexon . A yp https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Apyroi. Buapl ciekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoIHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM nyanu3M. CIIoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaaAruOaAKTUBHOCTH. OnBITH

Pesepdopaa no onpexnenenuio cocrasa

PAAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBbIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otombl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nydenue

DHeprusi CBA3U HYKJIOHOB B sI/Ipe.

S nepHble peakuuu. SnepHbii
peaktop. [IpobnemMsbl, mepCIEKTHBHI,
JKOJIOTUYECKUE aCIIEKTHI SAECPHOU
SHEPreTUKU

OnemeHTapHble YacTULIBI. OTKpBITHE
o3UTpoHa. MeTo bl HaOMI0IeH s U
pPErucTpanuy dJIEMEHTAPHBIX YACTHII.
Kpyrastii cton «@yHIaMeHTalIbHbIE
B3anmMoaercTBug. EnMHCTBO
(bu3nuecKoil KapTUHBI MUPaY

Otansl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHe acTpoHOMHUU. Bun
3BE3aHOrO Heba. Co3Be3ausl, spKue
3Bé3JII)I, IIJTAHETHI, UX BUIUMOC
nswkenne. ColHeyHas cucTeMa

bu6nmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnaue. CoyHeuHast aKTUBHOCTb.
Hctounuk sueprun CosiHiia v 3BE311

57

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
II0CJIeI0BAaTENbHOCTU. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBomtounu CoJiHIA U 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u npuxenue CoyHua B
lNanakTuke. 'anaktuku. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbmoro B3peIBa.
PennkroBoe u3nydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6J’ICMBI ACTPOHOMHUU

KonTtposnbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI

62

O6o06matomuit ypok. Ponb pusuku u
aACTPOHOMHUHU B YKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms 1 mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

64

O6o06maromuit ypok. Poib




(busnueckoit Teopun B GOpMUPOBAHUH
MpEeACTABICHUH 0 PU3NUIECKOM
KapTUHE MHpa

Ob6o06maromuit ypox. Mecto
¢bu3nvecKkoil KapTHHBI MHUpa B 00IIeM

05 PSAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX IPEJICTABICHUNA O IPUPOJE

66 PesepBHBIil ypok. MarautHoe noie. |
DneKTpoOMarHuTHast MHAYKIIUS
PesepsHblit ypok. Ontuka. OCHOBBI

67 CIIeIMATIBbHON TEOPHUH 1
OTHOCUTEIBHOCTH
Pesepnsiii ypok. KBanToBas (usuka.

68 BJIeAIZeHTLI};r::TpOHOMHH u ’ 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpo(U3UKH
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME



https://m.edsoo.ru/ff0d1784




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro 061]161"0 06pa30BaHHﬂ

JleMoHCTpUpOBaT, Ha TpPHUMEpax poJib W MecTo (u3MKu B
(hbopMHUPOBaHHHM COBPEMEHHOW HAy4YHOW KapTHHBI MUpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NEATEIBHOCTH

moaei

10.2

VY4YuTBIBaTh TPAHHIIBI IPUMEHEHHS U3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualbHas TOYKa, MHEpLUalbHAas cHCTeMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UCATBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN 1
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢busnvyeckux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETHUYECKOW Teopuu
CTPOCHMsI BELIeCTBA U  DJIEKTPOJMHAMHUKH: PpPaBHOMEpHOE U
PaBHOYCKOPEHHOE MpPsIMOJUHEIHOE IBUXKEHHE, CBOOOAHOE MaJeHHE
T€Jd, JABWKEHHE IO OKPY)KHOCTHU, HWHEpLHs, B3aUMOJCIHCTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBUXKEHUE, CTPOCHHE KUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oO0béMa Tel TMpU  HarpeBaHUU
(oxJlaXkieHnNn), TEIJIOBOE paBHOBECHE, HCIApEeHHe, KOHJIeHCallus,
IJIaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBIIIEHNUE JABJICHUS ra3a PU €ro HarpeBaHUU B 3aKPBITOM COCYIIE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpOLEeccax;

QJICKTpU3anus TEI, B3aUMOJICICTBHE 3apsaa0B

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHOIb3ysd (u3nyeckue
BEJINYUHBL: KOOPJHMHATA, IIyTh, IEPEMELIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
NOTEHIMaJbHasl JHEprHs, MeXaHudeckas paboTa, MexaHH4ecKas
MOIITHOCTh; TIPU OMMCAHUH NMPABUIBHO TPAKTOBATh (U3NUYECKHI CMBICIT
UCIOJIb3YEMBIX BEJIWYHH, MX OOO3HAu€HUs M €JAMHUIIbI, HaXOAWUTb
(bopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUECKHUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIepaTypa, CPEAHSs KHHETUYECKas DSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS  JHeprus, pabota rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS, IpHU
OMHUCAHUU MPaBHIILHO TPaKTOBATh busnyeckuit CMBICIT
UCTOJIb3yEMbIX BEJIUYHMH, UX O0O3HAYCHHS M CIWHUIIBI, HAXOIUTh
(bopMyIibl, CBS3BIBAIONINE JAHHYIO PU3HUUECKYIO BETUYUHY C APYTHMH

BCIIMYHUHaAM

OnuceiBaTh H3y4YeHHBIE JJEKTPUUECKHE CBOWCTBAa BeEIIECTBA U
JNIEKTPUYECKUE  SIBIICHUsI  (TPOILECCHI), HCIONB3ys  (DU3HUYECKHe
BEJINYUHBI: ANEKTPUYECKUN  3apsif, JNEKTPUYECKOE  TIOJIE,
HanmpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHILUAJOB; MpH
OMMCAaHUU TIPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOJIB3yEeMbIX
BETMYHMH, WX OOO3HAYCHHS W CJWHUIIBI;, YyKa3biBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYl0 BETUYHHY C JAPYTUMHU

BCINYNHaMN

aHaM3upoBaTh (PU3MUYECKHE MPOLECChl M SBJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM JHEpIuH,
3aKOH COXPAHEHUs MMITYJIbCA, IPUHILNAI CYNEPIO3ULUN CUJI, TIPUHIIUIT
paBHOIIpaBUs  HHEPLUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEILECTBA, a30BbIE 3aKOHBI, CBA3b
CpPeIHEW KHHETUYECKOM SHEPruU TEIUIOBOIO JBHUKEHHS MOJEKYN C
aOCOJIIOTHOM TeMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; npu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKOoe

BBIPAYKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) MPUMEHUMOCTHU
OOBACHATh OCHOBHBIC MPHUHIMIIBI JCUCTBUS MAaIlWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ivyuaTh YCJIOBUS HX O€30MacHOro

HCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU

10.9

BbINONMHATE SKCIIEPUMEHTHI IO UCCIIEI0BaHUI0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMI; IPU
5ToM (GopMyIHpOBaTh NpodieMy (3a1ady) M THIOTE3y Yy4yeOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY U3  MPEAJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOBI

10.10

OCYIHCCTBJ'IHTB NpsAMbIC W KOCBCHHBLIC H3MCPCHUIA (1)I/ISI/II-IGCKI/IX

BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCO0 U3MEpPEHHsS U




HCIIOJIB30BaTh N3BCCTHBHIC METO/IbI OLICHKN HOFpGHIHOCTGﬁ I/I3MepeHI/1ﬁ

10.11

10.12

HccnenoBath 3aBUCUMOCTH MEXAYy (QUINYECKUMH BEIUYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MYecKUX BEIWYHUH B BUIE TAOMUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICIO0BaHNA

CobmromaTh mpaBmiia 0O€30MAacHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIIEPHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM AEATEIBHOCTH C MCIOJIb30BAaHUEM

M3MEpUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHble 3aa4d ¢ SIBHO 33aHHOW (DPM3MYECKON MOMETBIO,
UCHOJb3ys (PU3MUECKUE 3aKOHbl M NPHUHIMIIBI, HAa OCHOBE aHajIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATH
¢du3nueckre BENMYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ pPEIICHUS,
IIpOBOAUTD paCLIéTBI 1 OOCHHUBATH PCAJIbHOCTD MNOJTYUCHHOI'O 3HAYCHUA

(bu3nUecKoil BEMUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U ¢)H3H‘I€CKI/IG SABJICHUS

Hcnonp3oBaTe MNpU  pelICHUMM YY4eOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMM W NPEACTABICHUS y4eOHOW U HAy4YHO-IOIMYJISIPHOU
uH(pOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX HUCTOYHUKOB; KPUTHUYECKH

AHAIIU3UPOBATH MMOJIY94aCMYIO I/IH(I)OpMaI_II/IIO

[IpuBoaMTH HpHUMEpbI BKJIaJa POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp30BaTh TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOMU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B OKp}I)KaIOH_[eﬁ cpeac

PaGoTtate B rpymnme ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLHUAIBHBIX POJIEH,
IUTAaHUPOBaTh  paboOTy  TPYIIbI, PAlUOHATIBHO  paCHpEneNiTh
00S13aHHOCTH ¥ IIJIJAHUPOBAaTh [JEATEIbHOCTh B HECTaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXJIOTO W3 yYaCTHUKOB

IPYIIIBI B peLIeHHe pacCMaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odopa3oBaHusi

11.1

11.2

JleMOHCTpHpOBAaTh Ha TMpHUMEpax polb W MecTo (PU3MKH B
(OpMHpPOBAaHUN COBPEMEHHON HayyHON KapTHUHBI MHpPA, B Pa3sBUTHU
COBPEMEHHOM TEXHMKH M TE€XHOJOIHH, B MPAKTUYECKON ACATEIbHOCTH
JIO/IEH, IETTOCTHOCTD U €IMHCTBO (PM3UUECKON KapTUHBI MUPA

VY4uThIBaTh I'paHULIbI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sIepHas MOJAECIb aTOMa, HYKJIOHHAs

MO/IEJIb AaTOMHOTO Si/Ipa MPH pelIeHNH (PU3NIECKHUX 3a/1a4

11.3

114

Pacnio3naBate ¢u3uueckue sBIeHUS (MIPOLECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKM W  KBAaHTOBOH  (hu3MKM:
ANIEKTPUYECKasl MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aWMOJICIICTBHE  MarHUTOB,
AJIEKTPOMArHUTHAsE WHAYKIUS, JEHCTBHE MAarHUTHOTO IO Ha
NPOBOAHUK C TOKOM MW JBWDKYLIMHCS 3apsii, AJICKTPOMAarHUTHBIC
KoNeOaHWss W BOJIHBI, NPSIMOJHMHEHHOE pPAaCHpOCTpPAaHEHUE CBETa,
OTpaXeHHEe,  TNpeloMIIeHHe, HuHTephepeHIys, Audpakuus u
MOJISIPU3ALMsl CBETA, AMCIIEPCUST CBETA, (DOTORIEKTPHUYECKUH ekt
(potoaddekrt), cBeToBOE AaBlieHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHas

PAaAOaKTUBHOCTDH

OnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUICCKYIO MPOBOJAUMOCTD Pa3IHUHBIX
Cpell) U DJIEKTPOMArHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsKEHUE,  AJIEKTPUYECKOE  COMpPOTUBIICHHE,
pazHocTh moteHnmanos, JDJIC, pabota Toka, MHAYKIMS MarHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTHBHOCTb KAaTYIIKH,
SHEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, MepuoJl M YacToTa
KoJiebaHui B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHHEe M ONTHYECKas Cuja JMH3BI, NPU OMUCAaHUU MPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEIMYMH, HX
0003HAaYeHHUsT W CIUHMIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JNaHHYI0 (U3MYECKYIO BETMUHUHY C APYTUMU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCChHI, UCITIOJIb3Ys
(bmuqecxne BCJIMYUHBI: CKOPOCTHb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HNMIIYJIbLC (bOTOHa, nepuona
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAAC€P, IHIpH OIKMCaHUU
IpaBUJIBHO TPAaKTOBATb (1)I/IBI/II-I€CKI/II\;I CMBICJT UCITIOJIb3YCMbIX BCJIIMYHH,
nXx 0003HAYCHUS H CAWHUIIBI;, YKa3bIBATb q)OpMy.]IBI, CBA3BIBAIOIIUC
JaHHYIO q)HBI/I‘leCKYIO BCIWYUHY C APYTUMHU BCIINYHMHAMH, BBIYUCIIATH

3HAYCHUC (bH?sPI‘ICCKOfI BCINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SIBICHHS, HCIOIb3YS
¢dusnvecknue 3aKOHBl M OPUHOUNBL  3akoH OMma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajyIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ MPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHHUs DSJEKTPHUUECKOrO 3apsjia, 3aKoH
COXpPaHEHHUsT  MacCOBOIO  YHWCJA, TMOCTYylaTel  bopa, 3aKkoH
paIMOaKTUBHOIO pacmaza; TMpH O3TOM pa3lin4yarth CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBHS

(TpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeI[CJ'ISITI) HarpaBJICHUC BCKTOpAa HWHAYKIHMKU MArHuTHOIO II0JIA

IIPpOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBaEMOE  IUIOCKUM

3€pPKaJIOM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIONB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUIL; MPH
sToM (opmyaupoBaTh MpoOiemMy (3aady) W THUIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIBIT U (I)OpMYJ'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'IS{TI) MNpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPU 3TOM BLI6I/IpaTL ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKNU HOTpCHIHOCTCﬁ H3MCpGHHf/'I

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢ukcupoBaTh pe3yJabTaThl IOTYYEHHONW 3aBUCUMOCTU (PU3UUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 PE3yJIbTaTaM

HUCCICIOBaHUA

CobmomaTeh mpaBuiia 0O€30MacHOTO TpyAa MpH  IPOBEIEHUU




UCCIIEIOBAaHUN B paMKax ydeOHOTO OSKCIEpUMEHTa, YydeOHO-
UCCIIEIOBATENbCKOM M MPOEKTHOM AESITENbHOCTH C HCIOJIb30BAaHHEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a0OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJIb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHaIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATH
¢dusnueckrue BENMYUHBI B (HOPMYIIBI, HEOOXOIUMBIE ISl €€ pPEIICHUS,
IIpOBOAUTH paC‘-IéTBI 1 OOCHHUBATH PCAJIBHOCTH MOJIYYCHHOTO 3HAUCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUNBYIO LIEMIOYKY PACCYKICHHUM C OMOpOil HAa H3y4yeHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IC SABJICHUSA

Hcnonp3oBaTh mpu  pemieHud yueOHBIX 3aJad  COBPEMEHHbBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWSI,
MHTEPIpETAllMi M TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, TOJYYEHHON U3 Pa3NUYHBIX HMCTOYHHMKOB; KPUTHYECKHU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3inuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

NOBCEIHEBHOU KU3HU

11.17

[IpuBoAMTH TIpUMEpPHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hit

11.18

11.19

Hcnonp3oBaTh TeopeTndyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e301MacHOCTH Ipu 00pallieHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJSi COXpPAHEHUs 3[0pPOBbS U

cOOJIIOACHHSI HOPM SKOJIOTMYECKOTO MOBECHHUS B OKpPY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIAaHUpOBaTh ~ pabOTy  IpyHmbl,  PALMOHAIBHO  pPacHpeAessTh
0053aHHOCTM M IUIAHUPOBATh JIEATENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, AaJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

TPYIIIBI B PELICHUE paccMaTpUBaeMOil MPoOIIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

pasaeiia 3JIEMCHTA

IIpoBepsieMble 3J1eMEHTHI COAePKAHUSA

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

1.1

1.2

®uzuka — Hayka o npupoae. Hayunbie
METObI MO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEpUMEHTa M TEOpUHM B  Ipoliecce

MO3HAHUS PUPOABI. DKCIIEPUMEHT B (pr3HKe

MonenupoBanue (U3NYECKUX SABICHUH WU
nponeccoB. Hayunsle runoressl. @usnueckue
3aKOHBI U TeOpUH. ['paHUIBl TPUMEHUMOCTH
¢bu3nyeckux 3aKOHOB. [TpuHumn
coorBercTBUs. Pomp u Mecto ¢Qu3uku B
(OpMHUpPOBAaHUM  COBPEMEHHOW  Hay4HOM
KapTUHBI MUpa, B IPAKTUYECKON

NESITENLHOCTH JTIOAEH

MEXAHHUKA

2.1

###PartH#KTHEMATUKA

Mexanngeckoe JABUXKCHUC. OTHOCUTENBHOCTh
MCEXaHHYCCKOT'O ABHIKCHUA. Cucrema orcuéra.

Tpaexropus

[lepememenue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOpOCTb) M YCKOpEHHue
MaTepUAILHOW TOYKH, WX MPOEKIIMH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue

MIepEMENICHUH U CIIOKEHNE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBWKECHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOpOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepI/IaHBHOfI TOYKH OT BPEMCHHA




2.2

2.1.5

2.1.6

CBoOopaHoe majienne. Y cKopeHue CBOOOTHOTO

nagcHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
IBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIOBass CKOPOCTb, JHMHEHHAsA
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHUE

Texnuueckue YCTPOMCTBA: CIIUIOMETD,
JBUKCHUE CHapsAIOB, LENHBIE U PEMEHHBIE
neperayu

[IpakTnueckue paboTHI. N3mepenune
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUSI MEXIY MYyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIENOBATEIbHBIE  paBHBIC
MIPOMEKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUKCHUM C HAa4daJlbHOM CKOPOCTBIO, PaBHOU
Hy/I10. M3ydeHne NBUKEHUs IapUKa B BA3KOU
xuakoctu.  M3ydeHwe — IBWKEHUs — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

#iHPari## IMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. MHepuuanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHUJI

Bropoii 3akoH HeroToHa mis MarepuanbHOMU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuiri 3akon HprloTona s

MaTCpruaJIbHBIX TOUCK

224

2.2.5

3akoH BCCMHUPHOI'O TATOTCHUS. Cua TSOKeCTH.

IlepBas kocMuueckas ckopocTb. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIb)KEHUSI W CHJa  TPEHUs  IOKOS.

Koaddunuent tpenus. Cuna conpoTUBICHUS




IIpH ABMXKCHUU TEJIa B dKUAKOCTH HUJIN I'a3€

227

2.2.8

229

HOCTyrIaTeJ'IBHOG M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO TeTa

MOMEHT CUJIbI OTHOCUTEIBHO OCH BPALLEHUS.
[Inedo cunbl. YcnoBus paBHOBeCUs TBEPAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKY,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3yueHue NBUKEHUS
Opycka 10 HaKJIOHHOH TIUIOCKOCTH TIOJ
JeicTBUEM HECKOJbKUX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYT'OCTHU, BO3HHKAIOMIUX
B JehopMHpPYyeMOi TNpyKUHE U PE3UHOBOM
oOpasue, OT BEIWYMHBI HUX JepopMaLuu.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIICTO OChb BPAalllCHHA

2.3

###Par##3AKOHDBI COXPAHEHNA B MEXAHUKE

I/IMHYHLC MaTepHaﬂLHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepUajgbHBIX ToueK. MMmynbc cuiasl u
U3MEHEHHE UMITYJIbCa Tella
539 3akoH coxpa”enuss umnyiasca B HCO.
o PeakTnBHOE IBIKEHIE
233 PaGora cunbl
234 MomHOCTb CUJIbI
35 Kunernueckas sHeprus MaTepuanibHON TOYKH.
o TeopeMa 0 KHHETHYECKOW SHEPTUH
[TorenmmaneHast sHeprus. [loTeHnumanbHas
236 SHEprus yIpyro nepopMHUpOBaHHON
o npyxuHbl. [loTeHuuanbHas >Heprus Tena
BOJIM3M OBEPXHOCTH 3eMIIU
[loTeHuManpHble U HENOTEHLUAIbHBIE CHIIBL.
537 CBsi3p  paboOThl HEMOTEHLMAIBHBIX CHUJ C

N3MCHCHUCM MEXaHUYEeCKOMH SHEpPIrUuun

CHUCTCMBI TEII. 3aKkoH COXpaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
530 TexHUuyeckue ycTpoWCTBA: NBUKEHUE DAKET,
o BOJOMET, KOIEp, IPYKUHHBIN TUCTOJIET
[Ipaktuyeckne paboTel. M3ydeHue CBsI3U
53,10 CKOpPOCTEM Tel IpH HEYNpPyroM Yyzaape.

HccnenoBanme cBsizu  pabOTBI  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHCPI'UH TCJia

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU

3.1.1

OcHOBHBIE MIOJIOKECHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nemkenue. uddysusa. Xapakrep IBHOKEHUS U

B3aHMOHeﬁCTBHﬂ qaCTull B€IICCTBa

Mopgenu CTpoeHUs Ta30B, KUIAKOCTEH H
TBEPABIX TeN W OOBSCHEHHE CBOWCTB

BC€IICCTBA HA OCHOBC 3THUX Moneneﬁ

Macca wmonekyn. KonnyecTBo BemiecTBa.
[TocTostnuass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Monens  upeanpHoro  raza.  OcHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOPHH UACATHHOTO ra3a
AGcomtoTHas TemnepaTypa Kak Mepa cpeaHeu
KMHETHYECKOW SHEPrHM TEIUIOBOTO JBUXKEHUS
yacrtull ra3a. llIkana remneparyp Kenpuna

Vpasuenue Kimanelipona — MeHneneesa.

3akoH /lanbToHA

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ IOCTOAHHBIM KOJIHYCCTBOM BC€HICCTBA:

u30TepMa, H30Xopa, u3obapa

TexHnueckue  ycTpoicTBa: TEPMOMETD,

OGapometp




3.2

3.1.10

3.2.1

322

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3JyXa B KJIACCHOM KoMHare. MccienoBanue
3aBHCUMOCTH MEXIy apaMeTpaMH COCTOSHUS

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmoauHaMuueckass cucrema. BHyTpeHHsA
JHEprusi TEPMOJUHAMMYECKOHM CUCTEMBI H

CcnocoObl €€ U3MEHEHUS

KomuyectBo Temnotsl u pabora. BuytpeHHss

OHEPIUsa OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.23

Buael Temonepenayu: TEMIONPOBOAHOCTD,
KOHBEKLMS, M3Iy4deHue. TermoéMKOCTh Tena.
VYienpHass TemiIo0EMKOCTh BemiecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAAIC

324

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
[IEpPBOTO 3aKOHA  TEPMOIAMHAMHUKH K
u3onpoueccam. ['paduueckas mHTEpnpeTarys

paboThI Taza

TennoBble MamuHbl. [IpuHIMIBL OElCTBUA
TeIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix MammHax. Koadpounuent
nonesHoro  nedctBus  (mamee —  KIIM)

terioBor MamuHebl. [{ukin Kapro u ero KII/]

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MPUPOJE.
TertoBeie JIBUTATEIN. DKOJIOTHYECKUE

HpO6JI€MLI TCINIOOHECPIrCTUKHA

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTENb
BHYTPEHHETO Cropasnus, OBITOBOM

XOJIOAUJIBHHUK, KOHAUTTUOHCD

3.2.8

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

33

###Par###AI' PEIATHBIE COCTOAHUA BEHHIECBA. ®A30BbIE

[NEPEXO/IbI




4.1

3.3.1

332

[TapoobpazoBanue u KoHaeHcarus. Vcnapenue
"u KHUIICHHUE. VY nenvHas TEII0Ta
napooOpazoBaHusi. 3aBUCUMOCTh TeMIIEPATYPhI

KHIICHHUA OT JaBJICHUSA

AOcom0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

BO3Ayxa. HachllieHHbIH nap

333

334

Teépnoe TeJIo. Kpucrannnueckue u
amopdHbie Tena. AHU3ZOTPONHUS  CBOWCTB
KpHUCTAIJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

[InaBnenve u KpucTauM3auus. Y JenbHas

TCILJIOTA IIJIaBJICHHA. CYGHI/IMaHI/IH

3.35

3.3.6

ypaBHCHI/Ie TEII0BOro OajaHca

TexHudyeckue yCTpOMCTBA: TUTPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIHH
IIOJIy4YEHUSI COBPEMEHHBIX MaTE€pPHaJIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOI'NH

3.3.7

4.1.1

IIpakTuueckue paboTHI. N3mepenne

BJIAKHOCTH BO3aYyXa

OJIEKTPOAMMHAMUKA
###Par###OJIEKTPOCTATUKA

Onektpuzanys Ten. DnekTpudeckui 3apsi. sa

BHJIA DJICKTPUUICCKHUX 3apsA/10B

[IpoBoaHUKH, JUBJIEKTPUKH u

TOJIYIIPOBOAHUKHU

4.13

3akoH COXPAHCHUSA DJICKTPUICCKOT'0 3apdaa

4.14

Bsaumonericteue 3apsnoB. 3akoH Kynona

DneKTpuyeckoe roJe. HarmpsixénnocTs
3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN
cyneprnosunuu.  JIuHMM ~ HaNpsKEHHOCTH

OJICKTPHUYCCKOIO ITOJIA

Pabota cH  3IEKTPOCTATHYECKOTO  TIOJIS.

Ilorenuuan. Pa3HocTh NOTEHIINATIOB

HpOBO}IHI/IKI/I U OUDJICKTPUKU B IMOCTOSAHHOM




4.2

JNekTpudeckoM  mone.  Jlusnektpuueckas

IIPOHULIAEMOCTh
DNEeKTPOEMKOCTb. Konnencarop.
4.1.8 DNEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOopA.
DHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOI,
419 ANEKTPOMETP, DJIEKTPOCTaTUYECKass 3aluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
41.10 [IpakTrueckue paboTHI. N3zmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

HHHPar##H#TIIOCTOSIHHABIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CyHIICCTBOBAaHUA IHOCTOSAHHOI'O

4.2.1 3JEKTPUYECKOTO ToKa. McTounuku Toka. Cuna
ToKa. [locTOsIHHBIN TOK
422 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
423 DNEKTPUUECKOE CONPOTUBJIECHUE. Y IEIbHOE
o COMPOTUBIICHUE BEIIECTBA
4n4 [TocnenosarensHoOE, MapajuIesIbHOE,
o CMEIIIaHHOE COeAMHEHNE TPOBOHHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenna
4.2.6 MoIHOCTb 31EKTPUUYECKOTO TOKA
anexTpoaBmwxkymas cuna (manee — I/C) wu
427 BHYTPEHHEE COIIPOTUBIICHUE UCTOYHMKA TOKA.
o 3akoH Oma JuIsi  TOJNHOM  (3aMKHYTOIN)
aneKkTpuyeckon nenu. Koporkoe 3ambikaHne
OnexTpoHHas IIPOBOJAUMOCTh TBEPABIX
498 METaJJIOB.  3aBUCHUMOCTb  COINPOTUBIICHHS
o METaJJIOB oT TEMIIEPATYPHI.
CBepXIpoBOINMOCTh
429 OnexTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBLIX ITYYKOB




4.2.10

[TonynpoBoaanku. CoOCTBEHHAs U TPUMECHAS
MPOBOIUMOCTD TOJYIPOBOHUKOB. CBOMCTBA

p-n nepexona. [TonynpoBoaHHKOBBIE TPUOOPHI

4.2.11

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIAIUS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

11 KVIACC

DIIEKTPUUYECKU I TOK B razax.
CaMOCTOATEIIPHBIA M HECAMOCTOSTEIbHBIN
pa3psaa. PaznuuHble TUMBI CaMOCTOSITEIBLHOIO

paspsaa. Monnus. [1nasma

Texnuueckue YCTPOMCTBA: aMIIepmeTp,
BOJIBTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
CONPOTHUBIICHNU, BaKyyMHBIN MO,
TEPMHUCTOPHI u (doTope3nucTopsl,

HOJ'IprOBOI[HI/IKOBI)If/'I Auona, raJJbBaHUKa

IIpakTuueckue paboTHI. N3yuenue
CMELIaHHOTO COECIMHEHMS PE3UCTOPOB.

N3smepenne 3OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro comnpotusienus. HaOmtoneHue

QJICKTPOJIN3a

Kon Koanposepsiemoro

pasaeiia 3JJEMECHTA

HpOBepﬂeMue IJIEMEHTDBI COAECPKaAHUSA

4 DJIEKTPOAMMHAMUKA
#H#Par#t##MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHAA MHAY KA
IlocTtosnnple MarHuTbl. B3aumoneiicTBHe
431 MOCTOSTHHBIX MarHUTOB
4.3 MaruuTtHOe Tmoje. BekTop MarauTHOM
132 uHaykuud.  [lpuHnun — cyneprno3uimu.

Jluanm marHuTHOM wWHAYKIuU. KaprnaHa

JUHUM  MAarHuTHOM  MHAYKUMHU  TOJIA




IIOCTOSHHBIX MarHuToB

MarauTHOEe TMOJ€ MPOBOJHUKA C TOKOM.
KaptuHa nuHUI 10N JUIMHHOTO MNPSIMOTO

IIPpOBOAHHMKA M 3aMKHYTOI'0O KOJIBHEBOI'O

4.3.3 MPOBOJIHUKA, KATyIIKH C TOKOM. OMbIT
Opcrena. BzaumoielicTBre TPOBOAHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOJyJIb M HalpaBJICHUE
Cuuia JlopeHiia, €€ MOTyJib U HalpaBJICHHE.
JBrokeHue  3apsDKEHHOM — 4acTUIbl B
435 OHOPOJIHOM MArHMTHOM mone. Pabora
cuiibl JIopeHia
4.3.6 SIBneHue 3NeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
O/1C nnaykuuu. 3aKoH 31EKTPOMarHUTHOM
4.3.8 nHnykuuu dapazges
BuxpeBoe osnektpuueckoe mone. I/C
WHIYKIIMA B TIPOBOJHUKE, JBIKYIIEMCS
4.3.9 MIOCTYMATEIbHO B OAHOPOJAHOM MarHUTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHayKTUBHOCTH. SIBIEHUE CAaMOMHAYKIWH.
4.3.11 OJ1C camounaykuuu
DHeprusi MarHUTHOTO TOJsl KaTyIIKH C
4.3.12
TOKOM
43.13 OJNEeKTPOMArHUTHOE I10JIE
TexHuueckue  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEHI, AJIEKTPOMATHHUTHI,
4.3.14
AJEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTnueckue paboThlI. N3yuenne
4315 MarHUTHOTO TOJsi KaTyIIKd C TOKOM.

Uccnenosanne aOeliCTBUS  ITOCTOSHHOIO

MaravTa Ha paMKy C TOKOM. HccnegoBanue




SABJICHUS 3HCKTp0MaFHHTHOﬁ HUHAYKIOUH

KOJIEBAHMA 1 BOJIHBI

5.1

#H#HParMEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

Konebarensnass cucrema. CBoOOIHBIE
konebanus. [apmoHHMueckue KojaeOaHus.
Ilepwion, uacrtora, amruMtyaa u  (asa

KOJIeOaHuM

[IpyxuHHBIM MasTHUK. MaTemMaTu4ecKuu

MasaATHHK

YpaBHEHHE TapMOHHYECKHUX KOJCOAHMIA.
Kunematuueckoe u JUHAMHUYECKOE

OIMCAHUE KOeOaTEeIbHOr0 IBUKECHUS

[IpeBpamenue SHEPIrUH pu
TapMOHHYECKUX  KOJeOaHUsIX. CBs3b
aAMIUTUTYIbI KoJieOaHu HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH KoyieOaHHil e

CKOPOCTH U YCKOpPEHUs

Konebarenpupiit  koHTYp.  CBOOOIHBIC
ANIEKTPOMAarHUTHBIE KOJIeOaHMS B
UICUTBHOM  KOJe0aTelnbHOM  KOHTYPE.
AHanorusi MeXJay MEeXaHHYeCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyina TomcoHna

5.1.6

3akoH COXPAaHCHUS DHEPIrUU B HUJCAJIBHOM

KoJe0aTenbHOM KOHTYpE

BoinykeHHBIE MEXaHUUYECKHE KOoJIeOaHusl.
Pe3onanc. Pesonancnas KpuBasl.
BoeinyxneHnsie JJIEKTPOMAarHUTHBIE

KoJIeOanus.

[lepemennbiii  TOok.  CHUHYycOUJAJIBHBIN

HepeMeHHBIfI TOK.

MomnocTb IIEPEMEHHOI0 TOKA.
AMIUINTYIHOE W JEUCTBYIOILEE 3HAYECHHE

CHJIbI TOKA U HAITPAKCHUSA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponsBoacTBo, mepemaaya
U NOoTpeOleHUE 3JIEKTPUUYECKON SHEPruu.
DKOJIOTMYECKUE PUCKHU MPU MPOU3BOJCTBE
JIEKTPUYECKON JHEPIUu. Kynerypa
WCIIOJIb30BAHUS 3JIEKTPO3HEPTUU B

HOBCEIHEBHOU KU3HU

Texnuueckue ycTpoicTBa: cericmorpad,
ANEKTPHICCKHIH 3BOHOK, JIMHUN

QJICKTpomnepcaaqd

ITpaktnueckue pabotsl. MccnenoBanue
3aBUCHUMOCTH IepuojJia MaJlbIX KoseOaHui
rpy3a Ha HUTHU OT JUIMHBI HUTU U MaccChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
Leny W3 IOCJIENOBaTEIbHO COEINHEHHBIX

KOHACHCATOPA, KaTYIIKHU U pE3UCTOPa

5.2

#HPari#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHS
pacupoctpanenusa. llepuon. Ckopoctb
pacmpocTpaHeHuss W JJIMHA  BOJIHBI.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

522

523

#H#HPar## utepdepenuus n nudpaxuus
MEXaHUYECKUX BOJH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3BYyKa.

Bricota Tona. Tem0p 3ByKa

5.2.4

5.2.5

ONEKTPOMarHuTHHIE  BOJHBL. Y CIIOBHS
W3JIy4eHUsI  JJEKTPOMArHUTHBIX  BOJIH.
B3anmMuas opueHrtanus Bextopos E, B u v

B BJICKTpOMaFHI/ITHOI\/’I BOJIHC B BAKyyM€

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHE, IPENIOMIIEHUE, NOJsIpU3aLus,
mudpakius, uHTephepeHuus. CKOpPOCTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH.
IIpuMeHeHHE DJIEKTPOMATHUTHBIX BOJIH B

TEXHHUKE U OBITY




5.2.7

[IpyHIMOBI PagMOCBI3U U TEJIEBUJICHMUS.
Pannonokanus. DEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaloLIel cpebl

5.2.8

TexHu4eckue yCTpPOWCTBA: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, yIBTpa3ByKOBas
JUAarHOCTHUKAa B TEXHUKE M MEJHUIIMHE,
pagap,  paauONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neup

53

##HHPariH#HOIITUKA

5.3.1

532

[IpssMonuHeiHOE pacmpocTpaHEHUE CBETa
B OJIHOpOJHOM cpene. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHBl OTpPAXKECHUS
cBeta. [loctpoenne M300pakeHuii B TIIOCKOM

3epKase

5.33

[Ipenomiienne cBera. 3aKOHBI TPETOMIICHUS
CBeTa. AOCOITIOTHBIH IOKa3areikb

IIPpCIIOMIICHU A

534

[onnoe BHYTPEHHEE OTpa’KeHUE.
[IpenenpHblid yrojl MOMHOIO BHYTPEHHETO

OTpaXXCHUSA

5.35

5.3.6

5.3.7

5.3.8

HMucnepcust cBera. CHOXHBIA  COCTaB

Oenoro ceera. L{Bet

Coluparoniue M pPacCeMBAIONINE JIUH3BI.
Tonkass nuH3a. DOKYCHOE pacCTOSHUE H
OIITUYECCKas cujia TOHKOU JIMH3HBI.
[TocTpoenne n3o0paxkeHuii B COOMPArOIINX
W paccemBalommx JuH3ax. Dopmyna
TOHKOW JMH3bI. YBEJIHUEHHUE, J1aBaeMoe

JIMH30M

HpCI[CJ'IBI MNPUMCHUMOCTU FCOMCTpH‘-ICCKOfI

OIITUKH

Wnrepdepennuss  cBera.  KorepeHtHble
HMCTOYHHKHU. Ycnosus HaOII0ACHUS
MaKCUMyMOB u MHUHHMYMOB B

UHTep(PEPEHIIMOHHONW KapTHHE OT JBYX




CI/IH(l)a?:HBIX KOI¢pC€HTHBIX HCTOYHUKOB

Hudpakuus  ceera.  JludpakumoHHas

peméTka. YcnoBue HAOMIOCHUS TJIABHBIX

5.3.9 MaKCUMYMOB npu aJeHun
MOHOXPOMATHYECKOTO CBeTa Ha
TU(HPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonapuzanus cBera
TexHuueckue yCTpOWMCTBA: OYKH, JIyna,
¢doToanmapar, NPOSKIUOHHBIA amnmapar,
5.3.11 MUKPOCKOT, TEJIECKOI, BOJIOKOHHAS
OTITHKA, T PaKITMOHHAS peméTka,
MOJISIPOUT
IIpakTuueckue paboTHI. H3mepenue
5310 nokasarens mnpeiomsieHus. MccnenoBanue

CBOWCTB  HW300paXeHW B  JIMH3AX.

Hab6mronenue qucnepcuu cBeta

7.1

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunel DPUMEHMMOCTH KJIACCHUYECKOH
MEXaHUKH. [TocTynatel TEOPUHU
OTHOCHUTEIIBHOCTHU: MHBApUAaHTHOCTb
MOAYJA CKOPOCTH CBE€Ta B BaKyyMe,

NPpUHOHUII OTHOCUTCIIBHOCTHU OUHIITEHA

6.2

OTHOCUTENBHOCTh OITHOBPEMCHHOCTH.
33MCJIJ'IGHI/IG BpEMCHU W  COKpallICHUC

JUINHBI

6.3

9HeprI/I${ " UMITYJIbC CBOGOI[HOI\/'I JaCTHUIIbI

6.4

CBsi3p Macchl € 3HEpPrued M UMIYIbCOM
CBOOOJHON YacTHULbl. OHEprus IOKOs

CcBOOOIHOM Y4aCTHIIEI

KBAHTOBAS ®U3MKA

#H#Par###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®otonHbl. Popmyna [1naHka cBSA3M dHEPrUU
¢boTOHA C ero 4YactoToil. DHeprus W

UMITYJIbC GOTOHA




OtkpeiTHE U uccaenaoBanue Gotodddekra.
Omeitet - A CroneroBa.  3aKkoHbI

dhoTorddexra

YpaBHeHue OUHIITENHA st
dotorddekra. «Kpacnas TpaHUIA»

dhoTorddexra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIeOenena

7.1.5

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHuueckue yCTpOWCTBa: (OTOIIEMEHT,
¢doromaTuuk, COJTHEYHasI Oarapes,

CBETOIUOI

7.2

7.3

7.2.1

7.2.2

7.2.3

CTPOEHUE ATOMA

Monpens atroma Tomcona. OnbITE
Pezepdopaa mo uccneqoBaHnu0 CTPOCHUS

aToMa. HnaHeTapHaﬂ MOJACIb aToMa

[Toctynatet bopa. N3nyuenune "
norjomeHue  (HOTOHOB TMpH  THEpexoje
aToMa C OJHOTO YPOBHS OJHEPrUM Ha
apyroil. Buasl cnexktpoB. CriekTp ypoBHEU

OHCPIrur aToMa BOAOpOaa

BomnHoBEIe cBoiicTBa 4dactul. BoJHBI e
bponns. KopnyckynsipHo-BOIHOBOM
nyanu3M. Judpakuus 2JIEKTpOHOB Ha

Kpucrajuiax

7.2.4

CrooHTanHOE U BBIHYXKICHHOC H3JTYUCHHUC.

Y cTpoicTBO U MPUHLIKIT pabOTHI Jlazepa

7.2.5

TexHu4eckue yCTpOMCTBA: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIN), Jia3ep, KBAaHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

[Ipaktnyeckne  pabotel.  HaGmionenue

JMHENYaTOro CrekTpa

ATOMHOE A1PO

Mertoasl HaOMOAECHUS W  PETHCTPALUH

QJICMCHTAPHBIX 4aCTUI]




7.3.2

OTKpBITHE  PAAMOAKTUBHOCTH.  OIBITHI
Peseppopna mo ompeneneHuio cocraBa
panuoakTuBHOrO  m3nmydeHus. CBoiicTBa
anb(da-, OeTa-, TaMMa-u3TydeHus. Briusaue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTKppITHE  TOPOTOHA W HEWUTpPOHA.
Hyxnonnass monmens sinpa ['eiizenbepra —
NBanenko. 3apsan sgapa. MaccoBoe 4HCIO

snapa. M3oronsl

Anbda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIA  OeTa-pacman.  [amma-
U3JIyuCHHE. 3akOH  paJMOaKTHBHOIO

paciiaaa

7.3.5

7.3.6

7.3.7

OHeprus CBA3M HYKIOHOB B  sJpe.
SAnepusie cunbl. Jlepekt Macchl siapa
SAnepuble peakuuu. JleneHwe u CHUHTE3
sanep

SnepHsiii peakrop. TepmosinepHbIi
cunte3. [IpoGrembl W  MEPCHEKTUBBI
SIIEPHOM  DHEPIreTUKU.  DKOJIOTMYECKHe

ACIICKTHI HﬂepHOﬁ 9HEPTCTUKHU

7.3.8

OnemeHTapHple  yacTHnbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIbHBIE

B3aUMOACHCTBUS

7.3.9

TexHudeckue  yCTpOMCTBA:  JTO3UMETD,
Kamepa BwuibcoHa, sAnepHBIl  peakTop,

aroMHas bomOa

7.3.10

IIpaktnueckne pabotel. HccnenoBanue
TPEKOB YacCTHIL (o TOTOBBIM

¢dororpadusm)

8.1

OJIEMEHTHI ACTPOOU3UKU

Bun 3Bé3mnoro neba. CosBesnmus, spKue

3B63IILI, IJIaHCTHI, UX BUIUMOC JIBUKCHUC

8.2

Conneunas cucreMa. IlnaHeTrsl 3eMHOI




TPYIIIIbI. IInaHETHI-THTAaHTHI u nux
CIIYTHUKH, KAPJHUKOBBLIC IIAHCTHI. Marisle

testa ComHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Connne, ¢otochepa wu  armocdepa.

ConHeyHas akTUBHOCTb
Nctounuk sneprun ConHua u 3B€371

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJHyc, TEMIIepaTypa,
ux B3aUMOCBSI3b. Hunarpamma
«CHEKTpalbHbII KJIACC — CBETUMOCTHY.
3BE3apl  [VIABHOW  IMOCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» JUIs

3BE3/] TTIAaBHOM ITOCICA0BATECILHOCTH

#H#Par###BayTpeHHee  CTpoeHHE  3BE3N.
CoBpemeHHbIe IIPEICTaBIICHUS 0
MPOUCXOKIACHNH W 3Bomonu ConHua M

3BE3. DTanbl )KU3HU 3BE3I

Mneunsii  Ilyre — Hama [anakruka.
ChnupanbHasgs  cTpykTypa  [amakTukwy,
pacnpenenenue 3BE3N, Trasa W [BUIH.
Ilonoxxenne u pBuxeHnne ConHua B
lanaktuke. [lnockas u  chepuueckas

noacucTeMsl I'ajJakTuKu

8.8

8.9

8.10

Tunel ramaktuk. Pagmoramaktkn u

KBazapbl. YEpHBIE ABIPHI B APAX TATAKTUK

Bcenennas.  Pacmmupenune  BcenmeHHOM.
3akoH Xa00ma. PasOeranue rajgakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bonbmioro B3peiBa. Mogenbs  «ropsuen

Bcenennoi». PenukroBoe nzinyuenue
Macmrabnass  cTpykTypa  BceeneHHOM.

Meraranaktuka. Hepeménnsie npoGiiemsbl

aCTPOHOMHHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» @usuka. 10 knacc. Msxuies I'.4., bByxosues b.b., Corckuit H.H.; nox
penakuueii [lapdentreBoit H.A. Akuinoneproe o6iectBo «M31aTenscTBO
«IIpocsemenue»

» Gusuka. 11 kimace. Mskumes I'.4., byxosues b.b., Yapyrun B.M.; nox
penakimueit [TapdpentreBoit H.A. AknimonepHoe o61ecTBo «M3maTenscTBo

((HpOCBGHIGHHG»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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