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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUK TIpernojilaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSTEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMM IpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3HKe BKIIOYACT:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YIEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCEX Pa3leioB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU MPOOIEMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

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

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (pU3MUYECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIPOIlecCa HCXONd U3 OCOOCHHOCTEW IJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJIENAETCS PEHICHUIO PACYETHBIX M KAuYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KauyecTBEHHBIX 3a/Ja4 NPUOPUTETOM SIBISIIOTCA 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKiIA. B kabuHere (pu3MKu JOKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHLIATIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECTHeurMBaeT IMOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJIEIOBAHMUS  M3Y4YaeMbIX  SIBIEHMA M  MPOLIECCOB, JMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHWE [UIsI YYEHUYECKMX MPAKTHUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOTOBBIX M LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TNPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJIb30BAaHHEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX Lened oOecreynBaeTcsl pelieHneM CIIeIyIoNX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA

10 KUIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3KcliepuMEeHTa UM TEOPUUM B TIPOIIECCE MO3HAHUSI TMPUPOJBI.
OKCnepuMeHT B (PU3HKE.

MonenupoBanue (pU3MYECKUX SIBJICHUM M TpolieccoB. HaydHbie TUIOTE3bI.
®duznyeckre 3aKOHbl U TeOpUH. ['paHuIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHWU COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKOU JIEATEIIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBble M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeIaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, MX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMelICHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBukeHue. [IBukeHHE  MarepualbHOM TOYKH IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctb. [lepuon n yactora oOpamieHus. LieHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE MEpEIavun.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ YIioM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.

Hamnpapienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPENAEICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHre COOTHOILIEHUSI MEXAY IYTSAMH, HPOUACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['amunesa. IlepBeii  3akoH  HeroToHa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uniuu cuil. Bropoit 3akon HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tsxkectd. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS NPU IBUKEHUU TEJa B AKUJKOCTH WIIN Ta3e.

[TocTynarenpHOE U BpalllaTeIbHOE JIBHIKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBeCHUS TBEPAOTO TEIA.

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuUu.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCUMOCTB CHJIBI YIPYTOCTH OT Jiehopmaruu.

HesecoMocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3siie, oT ux JaedopMarmu.



HccenmenoBanue yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

Nmiynbc MaTepuaibHOM TOUYKHM (Tena), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa TeNa. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTHUU.

[ToTeHunanbHas SHEPrUsl. [ToTeHunanbHas SHEPIus yIpPYro
nedopMupoBaHHOW — TpykuHBL.  [loTeHIManpHas SHEpPrUs Tela  BOJIU3U
MOBEPXHOCTU 3EMIIH.

[loTeHumanbHple U HEMOTEHHIMANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE INPUMEHEHUE: BOJIOMET, KOIIED,
MIPY>KUHHBIN [UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexos NOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyenune abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH 3HEpPIruu
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJCHCTBUS YacTULl BeliecTBa. MoAenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieliei. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

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

Mopens  uneanmbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPUH HACAIBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CPEIHEM KWHETUYECKOW DSHEPrMU TEIUJIOBOTO JBWKEHHMs vactull rasza. [llkama



temneparyp KeneBuna. ['a3oBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. [paduueckoe TPENCTaBICHUE H30MPOIIECCOB: HM30TEpMa, H30X0Pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra3oB.

Mopenbs OpOyHOBCKOTO JIBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WILTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITE, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS UJCAIBHOTO Trasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crioco0bI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJIHOCTb, KOHBEKIIUS, U3ITyYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEILIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 00 aamabaTtHOM mporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3akOHA TEPMOJMHAMHUKM K u3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCTh IPOIIECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpazoBanusi ’HEPTUM B TEINIOBBIX MamuHax. KosQduiuueHT mnosie3Horo
nevictBus TerioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOJIE3HOTO
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue YyCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3meHeHne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku u3 OyTBUIKM TIOA NEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTajuIM3anus. Y AesibHas TerioTa miasieHusd. Cyonumarus.

YpaBHeHuUe TerIoBoro OanaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMU TMOIYUYCHHUSI COBPEMEHHBIX MaTEpHasoOB, B
TOM YHCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnrogenue HarpeBaHus U MIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUuCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Ten. OJEKTpUYecKHil 3apsa. J(Ba Buaa BIEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onektpuueckoe moje. Hanpsok€HHOCTh  AnekTpuueckoro mnojsa.  [IpuHnun
CYyNEPHO3ULIUHA ANEKTPUUYECKUX Mojeil. JIMHUM HanpssKEHHOCTU AJIEKTPUUYECKOTO
OJISI.



PaGora cunm  snektpocrarmueckoro  modsa.  I[lotenmman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHMKM © JNMINEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpHOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJTACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

ONEKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPUYECKOrO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDxoyns—Jlennma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYIIAasl CUJa U BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OHOM (3aMKHYTOM) 3JieKTpuyeckoi tenu. KopoTtkoe 3aMbIkaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTUBJIEHUSI METAILJIOB OT TeEMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DneKTpuYecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKMY. CobcTBeHHas 151 MpUMECHAas MPOBOJIUMOCTb
noJlynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DONEeKTpUYeCKUid TOK B  pacTBOpax M paciuiaBax  AJIEKTPOJIMUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIMALUS. DIEKTPOIH3.

DJIeKTpUUEeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAaMOCTOSATEIbHBIN
pa3psa. Momuus. [Inazma.



TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, ODJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, ralbBaHUKA.

Jlemoncmpayuu

W3mepeHrie CUiTbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHUSI LUMIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IO TIONIEPEYHOr0 CEUCHUS U MaTepuaa.

CwMelaHHOE COeIMHEHNE TPOBOTHUKOB.

[Ipsimoe wu3MepeHUe dIEKTpoABMXKYIIeH cuibl. KopoTkoe 3aMblkaHHe
raJlbBAaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

HaGmronenue anextpoiusa.

Me:xnpeaMeTHble CBS3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBISETCS ¢
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBIEHWE, HAay4HbId (akT, runore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KMBOW mpupoje, nuddysusi, ocMoc,
TEII000OMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJSIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, XKUIKOCTEH W
ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJIOB, 3JIEKTPOJMTHYECKAS IUCCOLMALMA,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.



Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHMS B TEXHUKE, MOJAIIWITHUKHA, HCIIOJb30BAHHE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JAPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IIOJIy4CHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIEC HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KIIACC
Pasnen 4. dinekTpoguHaMuKa

Tema 3. Maznummnoe noje. I1eKMpOMAZHUMHAA UHOYKYUA

[lIocTosiHHBIE ~ MarHWTHl.  B3auMOAEHCTBHME  IOCTOSIHHBIX  MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX TMOJIeW. JIMNHMM MarHUTHOM MHAYyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJI TOCTOSIHHBIX MAarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHUE.

Cuna Jlopenua, e€ Monynb M HanpaBlieHKE. [[BHyKeHNE 3apsHKEHHON YaCTULIB
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAsA CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHWUTHOW
nHaykunu dapazes.

BuxpeBoe »3ieKTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  SIBJIE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TOJIA.



B3anmonencTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

[eiictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

SIBneHue IEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH MU3MEHEHHS
MarHUTHOrO MOTOKA.

SIBneHne CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3y4yeHne MarHuTHOTO I0JIS KaTyIIKH C TOKOM.

HccenenoBanne n1eMCTBUSI MOCTOSIHHOTO MAarHWTa Ha PaMKy € TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIHH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpOMaHUMHbIE KONE0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJeOaHMU.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u (aza xoseOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
konebanuil. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIE KOJICOAHUS B
UJCAIbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUM B UJICATbHOM KOJIE0ATEIIbHOM KOHTYPE.

[TpencraBienue o 3aTyxarouMx KojeOaHUsX. BrIHYXI€eHHbIE MEXaHUUYECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUsI.

[lepemennpli  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOLIEE 3HAYEHUE CHUJIBI TOKA W
HaIPSOKEHUS.

Tpancopmarop. [IpousBoacTBo, nepegadya u MOTpeOICHUE DIECKTPUIECKON
DHEPIUM. DKOJIOTUYECKHE PUCKHM IPU MPOU3BOJCTBE IEKTpod3Hepruu. Kynmbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B ITOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: DIIEKTPUYECKHUM
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpOIEpeIay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).

Habmonenue 3aTyxarommx KoieoaHmii.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJI€OaHUIA.

Hab6mronenne pe3oHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.



OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3oHaHc mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuwl

HccnenoBanre 3aBUCUMOCTH TIEpHUOJa MaJbIX KoJieOaHUI Tpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENH W3 IOCJIEN0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYyYEHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexktpomarautHon BonHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJspu3aus, 1udpakius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[lIxana 3meKTpOMarHUTHLIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNEeBUACHUS. Painonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JAUArHOCTUKA B TEXHUKE M MEAUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnronenue cBsi3 TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOMN KOJeOaHUM.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaXkeHHUe,
pesIoMJICHUE, TOspU3anus, Tudpakius, UHTepdepeHITs.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.



OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTeh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormyie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DoKycHOE
paccTosTHUE W ONTHYecKas cuiia TOHKOM nuH3bl. [locTpoeHnue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpoOMCTBa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PpaKIIMOHHAS pEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckre mpuodopHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBOIA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKomna.

Habmronenune natepdepeHInm cBeTa.

HaOmronenue audpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBL.

[Toy4yenue cexkTpa ¢ MOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIBHOCTH



['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIICLIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBsi3u sHEPrUH POTOHA C €T0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dbotorpdexra. YpaBuenue DuHmTeitHa st dhoTodadpdexra. «KpacHas rpanunar

dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOEe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBa M MPAKTHUECKOE NpPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAst OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanre 3akoHOB BHeEMIHETO (oToddhdeEKTa.

CseToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB MpU Tepexojie aToMa C OJHOTO YPOBHSI DHEPIHMHM Ha Jpyroil. Buiel
criekTpoB. CIEeKTp YpOBHEM SHEPrUU aToMa BOJIOPO/IA.

BousiHoBEIE cBOlicTBa yacTull. Bosnsl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue mMHEHYaTHIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

HaOnronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, ramMma-u3IydCHHS.
Biusitnue paainoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sanapa. M30Torsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. Saepubie cuibl. JledekT Macco spa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

Metoabl HaOIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

®dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUPA.

TexHU4eCcKue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOLIUX YaCTHIL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Paszgea 8. JiieMeHTHI aCTPOHOMMHU M aCTPOPU3HKHU

Otansl pa3BuTHA acTpoHOoMuUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aACTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHuAa U 3BE3.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIIbHOCTU. BHYTpeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOXKACHUN U 3BoIronuu CosHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApaX
rajakTHK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN I ONPENEIICHUS TTOJ0XKEHNS HEOSCHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sa CeBEpPHOro MOJyIIapys U SIPKUE 3BE3BI.

HaoGmronenus B Teneckon JIlyHsl, mutaneT, Miteanoro Ilytu.

O6o01maromee NMOBTOPEHUE

Ponp ¢u3uku ©uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH c(epax AesITeNbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (PU3UUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHble CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonoecus: »nektpuueckue SBICHUS B KMBOM Mpupojse, KojieOaTenbHbIe
JIBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOM MPUPOAE, NCUCTBUEC
pajualii Ha )KUBbIE OPTraHU3MBI.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJNIMYECKasi CTPYKTYpa TBEPIbIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.

l'eocpagua: wmarHuTHbBIE TIONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocusa: NWUHUAKA DJEKTPOIIEpenad, TEHEPATOp IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHASA I€4Yb, pPaaap, PaJAUONPUEMHUK, TEIEBU30P,



anTeHHa, tenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJTHEeuHas Oatapesi.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI I1O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECICUHUTh JOCTHKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHUE >KH3HEHHOTO
OTIBITA W OTIBITA JCSITEILHOCTH B IMPOIECCE pPeaM3allid OCHOBHBIX HaIlpaBICHUI
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBCUYCCKUX T'YMAHUCTHYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENbHOCTh B WMHTEpEcaxX Ipa)kIaHCKOTO
oOIIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpTaHU3aIiH;

yYMEHUE B3aUMOJICHCTBOBATH C COITMATIbHBIMH HHCTUTYTAMU B COOTBETCTBUU C
X QYHKITUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATEITLHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU HUJIECHTUYHOCTH,
NaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYHBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:



ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucyero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEeC K pa3uyHbIM cdepam npodhecCUOHATBHOM JeATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA TIPOTSHKEHUU BCEU KUBHU,

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh JKOJOTHUYECKOW KYJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaNmpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1O (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IIEHHOCTH HAy4YHOH [I€ATEIbHOCTH, TOTOBHOCTh B IMPOLECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISTH  MPOEKTHYID U HCCIEI0BATEIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHbIE YHHUBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3zoBble 1ornueckue aAeicTBu:

CaMOCTOATENLHO  (QOpMYJIHMpPOBAaTH W aKTyaJU3UpoBaTh  Mpodiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

OMPENENATh IENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,

BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;

pa3palaThiBaTh IJIaH PEHICHUS MPOOJIEMBbI ¢ YU4ETOM aHaIU3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN AEATEIbHOCTH,

KOOPJIMHUPOBaTh ¥  BBHIMIOJHATH PpabOTy B  YCJIOBHUSIX  PEaIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBare/bCKue 1eCTBUA:



BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOAaMHU
buznuecKoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW ACSITENIbHOCTU
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB peUIeHMs 3ahad (PU3UYECKOTO COJAECP)KAaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHHS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPA30BAHUIO M MPUMEHEHHUIO B Pa3IMYHBIX Y4EeOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YYE€OHBIX IPOEKTOB B 00J1acTH (PU3HKH;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4ady,
BBIIBUTATh TUINOTE3Y €€ pEeLICHHs, HAXOAUTbh apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTebHON
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTMHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIa/ICTh HABBIKAMH TMOJIy4eHHUs WHPOpPMAIUN (PU3UIECKOTO CONEpKaHUsS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATENBbHO OCYIIECTBISATh IOUCK, aHaJu3,
CUCTEMAaTH3alMI0 U WHTEPIPETalNni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax c
yu€TOM Ha3zHadeHHsI THPOPMAIIUHU U LIETIEBOM ayJUTOPHH, BRIOUPAs ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHHKaTHBHBIE YHHBepcaIbHbIe YueOHbIe eliCTBUS:
OCYUIECTBJISATH OOLIEHUE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU AESATEIBHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

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

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJI0TO WICHA KOJUIEKTUBA;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAaJa M KaXIOr0 yYaCTHHKAa KOMaH[bl B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBAaTh HJEU C TMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.
PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM U acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBAThH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO NMPEeAMETa Ha OCHOBE JINYHBIX MPEANOYTCHUI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JaCTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBI YPOBEHbD.
CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/JeTh  HABbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pELICHUS;

YMETh OLICHUBaTh PUCKHM M CBOEBPEMEHHO MNPUHMUMATh PELICHUS MO HX
CHIKEHHIO;

IPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
JIESITETbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpouecce nOCTHKEHUSA JTUYHOCTHBIX PE3YJbTATOB OCBOCHHS IMPOrPaAMMBbI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPIICHCTBYETCS AMOLIMOHAJIbHBIN VHTEJUICKT, IIPEAIIOIararoun
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHATIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETryJIMPOBaHUs, BKIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHHUE MPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHAJILHBIM MU3MEHEHUSM U MIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIICHUE K JTOCTHKECHUIO LIENIH U
yCIIeXy, ONTHMMHU3M, WHULMATUBHOCTb, YMEHHUE JECHUCTBOBATH HCXOJsl U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh IMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U COINEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTOo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETUYECKON TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, UCIApEHUE, KOHACHCAIIWs, IUIABJICHUE, KPUCTAIUIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
ANEKTpU3alus TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBMXKEHUE, UCTOJNB3Yysl (DU3NUYECKUE BEIMYHMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasli SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYUH, UX OOO3HAUYECHUS U E€IUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrysi XaOTUYECKOrO JBIXKCHUSI MOJICKYJI, CpeHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
000O3HAaUeHUs W EAUHUIIBI, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB,;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHAM3UPOBAaTh (PU3MUECKHE MPOIECChl U SBJICHUS, UCIIONb3Ys (U3MUECKHE
3aKOHBI M MPUHIMUIBL: 3aKOH BceMupHOro Tsarotenus, I, I u III 3akonst HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHILUN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOIMPABUS HMHEPLHAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasivyarh CIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCETHEBHOM YKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MpPEUIOKEHHOTO O0OpYJIOBaHUs, MPOBOJUTH OIBIT U
bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCHUMOCTA  MEXIYy  (PU3MUYECKUMHU  BEJIWYMHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJINIT ¥ TPa(PUKOB, AETIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBaHNUS,

cOOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEICHUU HCCIEIOBAaHUN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYETHl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIC 3a1a4i: BBICTPAUBATh JIOTHYECKH HETIPOTHBOPECUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YY4EOHOW U HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOJTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

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



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAKOUIEH Cpee;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJeKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHUE PACCMATPUBAEMOM TTPOOIIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpa, B Pa3BUTUHU COBPEMCHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sipa MPU PEIICHUH (PU3UUYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWUCTBUSA TOKAa, B3aUMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTephepeHus, audpakuus W TOJSpU3AIMsS CBETa, JUCIEPCHUS CBETA,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTh  pPa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJIBIDKYIAs CHia, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cuia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOsHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUA U MPOLECCHl, HCIOIb3YA
bu3NYecKrue BEIMYHMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYEHUS] W EAMHMIIBI, YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCTIEA0BATEILHOIO U MapauIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PaCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHHUS HMMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MIPUMEHUMOCTH;

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

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpPHU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
OpSIMBIX U3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCUPOBATH
pEe3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3aJ1auu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DH3UUCCKHE BEIUYHHBI ¥ (POPMYIIH,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTHh PACYETHl M OLCHUBATH PEATBHOCTD
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXICHHH C ONMOpOW Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(GOPMAIIMHU, TIOTYYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHAJIM3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TIPUHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMdyaTh YCIOBUS UX 0S30MaCHOTO MCIOJIh30BAaHUS B ITOBCEIHCBHOM
KU3HU;

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

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIFOJICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpYyHIE C BBHINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAaMOHAIBLHO paCHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYAIlHMsX, aJCKBATHO OIICHWBATH
BKJIaJ] K&KJOTO U3 YYaCTHUKOB TPYIIIHI B PEIICHHE pacCMaTpPUBACMOM MPOOIICMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uu(poBbIe
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O TIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kimnematitica > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnnoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKHI 10 1 bubmmorexa LIOK

https://m.edsoo.ru/7f41bf72
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AI‘pGFaTHBIG COCTOAHHA BCUICCTBA.

bubmuoreka [JOK

3.3 )
®azoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Pasznen 4. JIEKTPOAUHAMUKA
bubmuorexa [JOK
41 MeKTpOCTaTH 10 1 ! https://m.edso0.ru/7f41bf72
ITocTosHHBIN EKTpUYECKUN TOK. TOKH B bubnnoreka [HOK
4.2 12 1 1
pa3IMYHBIX cpelax https://m.edsoo.ru/7f41bf72
Htoro no paznemny 22
Hrorosoe moBTopeHue 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KJIACC
Konu4yecTBo yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM undpoBbIe
Ne ni/m P Konrpoabsnbsie IIpakTnueckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznea 1. JIEKTPOAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKIIAS https://m.edso00.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHHWS U BOJIHbBI
51 MexaHnyeckne U 3JI€KTPOMarHUTHbIE 9 1 bubnmnoreka [JOK

KoJicOaHus

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



https://m.edsoo.ru/7f41bf72
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59 MexaHn4yeckue U 3JIEKTPOMarHUTHbHIC 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2. 1
3 Ourriia 0 https://m.edso0.ru/7f41c97c
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CHIEIIUATBHON TEOPUHU 4 1 bubnnorexka HOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOW OITHUKHU 6 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoetiie atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMEHOE PO > https://m.eds00.ru/7f41c97¢
Hroro no pazgeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPOPU3UKHU
bu6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 1 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bu6mmorexa [IOK
61 Obobuaromee nosropente 4 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoxka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 bubmorexa LHOK
e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4ecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHune. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHON TOUKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



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

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

9 cynepro3uiuu cui. Bropoii 3akox bubmmorexa [TOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
Hbrorona asis MatepuaibHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- eP https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. KoadduumeHnt tpenus.

13 Cuia Cin OTI/IBJIGI({bI/Iqs)I pu BI/I)I:I)(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnorexa [JOK
MowmenT cunsl. [lneuo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTrepraabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



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
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[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTtponsHas pabora o Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPaHEHUS B MEXaHHUKE)

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

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemiectBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUKEHUSI MOJICKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MeunneneeBa-Kianeiipona
27 3akoH JlambToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3meHeHus. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [TOK
. https://m.edsoo.ru/ff0c5¢36
Tertonepenayde. AnnadaTHBIN TIporiece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



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
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npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

IIpunnun nericrBus u KI1/] TerutoBoi

bu6mmoreka [IOK

35
MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢dusnka. OCHOBBI TEPMOAMHAMHKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynsipnaas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs: U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yXxa. HachIeHHbIi bubmmorexa [TOK
AR B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMWCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEPHAITBI
[InaBrneHue M KpUCTAIIN3AIIUS.
43 VnenbHas TCHJII())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIeCKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIH 3IEKTPUUECKUI bubmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui snekTpocTaTH4ecKoro
49 moust. ITorenman. Pasnocts bubmorexa [TOK
’ AT, https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT 0CTATUYECKOM HOIJ)'IC bubmorexa [IOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexTpoéMrocTh. KoHIencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 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

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBOoAHKKOB. JlaboparopHas paboTa
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

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

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
aneKkTpudeckoi uenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

Konrtponbnas padora no reme
"OnexrponuHamuka” / Beepoccuiickas
npoBepoyHas paboTa

O6o0maromuii ypok
«QnexTpoanHamukay / Becepoccuiickas
npoBepoyHas paboTta

0.5

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

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
MeTaII0B. 3aBUCUMOCTH
COHpOTI/IBJ'IeHI/ISI METAJIIIOB OT
temiiepaTypbl. CBEpXIIPOBOJUMOCTh



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 JIEKTPOHHBIX ITYYKOB 1
[omynpoBoAHUKH, KX COOCTBEHHAS U

63 IpUMecHas IpoBoAUMOCTh. CBoiicTBa 1 bubnuoreka [IOK
p—~n-nepexona. I1osynpoBoIHUKOBEIE https://m.edsoo.ru/ff0c84ae
npudopHI
DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciaBax 3JIEKTPOJIUTOB. bubnnoreka [HOK

64 1
DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpOoIn3
DJIEKTPUUYECKHI TOK B raszax.
CaMOCTOsITENIbHBIN U bubmuorexa [JOK

65 . 1
HECaMOCTOSITENIbHBIN pa3psala. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckue Npudopsl U

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

67 «Qnekrpocraruka. [TocTosHHBIHI 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

68 Ob6o6maromuit ypok o temam 10 1 bubnnorexka [JOK
KJ1acca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue i[:;:eﬂl/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoThI padoThI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOAcrcTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa [IOK
Bexrop MarHuTHON MHAYKIMU. JInHUK https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padorta «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

HWHIAYKIUH. 3aKkoH BHCKTpOMaFHHTHOﬁ



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
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 3JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o06maromuii ypok «Marautoe
noJie. DNEeKTPOMarHuTHasT MHAYKIIUS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

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

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa 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

QJICKTPOMArHMTHBIC KoJieOaHHs B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B HACAIIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue Koyebanus. Pe3oHanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

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

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KA3HU

bu6nmnorexa 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

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. [llkana bubamorexa LIOK
P ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. FoeTp https://m.edso0.ru/ff0cd4e0
M300pakKeHU B IJIOCKOM 3epKajie
IIpenomnenue ceera. [Tonnoe
28 BHYTpeHHee oTpakeHue. [IpenenbHblil bubmuoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne nN300pakeHM B bubmmoreka [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 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnast
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue NpuOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [loctynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuG OK
HOJIMOTEeKA
37 3ameIeHre BpEMEHH U COKpaIlleHue 1
https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus U UMIYJIbC PEISATHBUCTCKOM Bt OK
. HOJIMOTEK
38 gacTuilbl. CBS3b MacChl ¢ SHEPTUEH U exa I
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsI TOKOS
Kontponbras padota «Onrtuka. BuG OK
. HOJINOTEK
39 OCHOBBI CIETIHATTHFHON TEOPUHU oreka I

OTHOCUTCIBHOCTH)

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 .0 A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 3ﬁHI.HT6§Ha nq;)lq)(i)OToa(b(geKTa bubmorexa LOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMnuueckoe ACHCTBUC bubmorexa HOK
AieBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTsa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoToseMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pezepdopaa o paccesHuio a-4actu brbmmorexa [TOK
PDHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nmorexa LIOK
47 IT b
OCTyIatht bopa https://m.edsoo.ru/ff0dOafa
Hznyyenne u noriomieHue (oToOHOB
48 II I/I};'Iqe eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOdOafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoIHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HoOe 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
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaaAruOaAKTUBHOCTH. OnBITH

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBSA3U HYKJIOHOB B sI/Ipe.
SnepHble peakuuu. SnepHbIi
peakrtop. [IpoGiiembl, IEPCICKTUBHI,
JKOJIOTUYECKUE aCIIEKThI SIAECPHOU
JSHEPreTUKU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
o3UTpoHa. MeTo bl HaOMI0IeH s U
PErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nuecKoil KapTUHBI MUPay

Otanbl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMuUU. Bun
3BE3HOrO Heba. Co3Be3ausl, spKue
3Bé3JII)I, IIJIAHETHI, UX BUIUMOC
nBrokenne. CoHeyHas cucreMa

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

bubnunoreka LIOK
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 CosiHia v 3BE311

57

3BE3/bI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3B€311. CoBpeMEHHbIE
MPEACTABICHUS O POUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

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

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyesoBeKa

63

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

64

O6o06maromuit ypok. Poib




(busnueckoit Teopun B GOpMUPOBAHUH
MPEACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHpa

Ob6o06maromuit ypox. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM

65 1
PSAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE
66 MarnuTtHoe noje. IJIeKTpoMarHuTHast 1
WHTYKITHS
67 Omnrtuka. OCHOBBI CIEIUATEHON 1
TEOPUU OTHOCUTEIbHOCTH
68 KBanToBas ¢uznka. DineMeHTHI 1 Bbu6moteka [JOK
aCTPOHOMUH U acTPOPHU3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0d1784

MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha IpUMEpPax pojb M MeECTO (U3UKU B
(bopMHpPOBaHUN COBPEMEHHOM Hay4YHON KapTHHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKM UM  TEXHOJIOTMM, B  IPAKTUYECKOH

NEATENBLHOCTH TIOAEH

10.2

Y4uThIBaTh TPAHWULBI TPUMEHEHHS HW3YYEHHBIX (U3NIECKUX
MOJIeJIe: MaTepuanbHas TOYKA, MHEPLMAIbHAs CUCTEMA OTCYETA,
a0COIIOTHO TBEPJOE TENO, MICANBHBIA ra3; MOJEIU CTPOCHUS
ra3oB, KUJAKOCTEN U TBEPABIX TE€JI, TOUCYHBIA DJIEKTPUUYECKUH 3apsi]

— Ipu penieHnu GU3NYECKUX 3a1a4

10.3

10.4

10.5

Pacno3naBaTh (usnueckue sBIeHUS (TMPOIECCH) U OOBICHITH MX
Ha OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJIIPHO-KUHETUYECKOM
TEOPUHU CTPOEHUS BEIIECTBA U JIEKTPOJUHAMHUKHU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE  INPSMOJIMHEHHOE  JIBUJKEHUE, CBOOOIHOE
najeHue  TeJ, JBWKEHUE 10  OKPY)KHOCTH,  HHEpIu,
B3auMozeiicteue Ten; Au(Py3us, OpOYHOBCKOE JBUKEHHE,
CTPOCHHE KUJIKOCTEH U TBEPIABIX TeN, U3MEHEHHE 00bEMa Tel Ipu
HarpeBaHuM (OXJIAKJEHUH), TEIJOBOE paBHOBECHE, HCIIApEeHHE,
KOHJIEHCals, TUIaBJIeHHe, KPUCTAJUIM3allMsl, KUTICHUE, BIa)KHOCTh
BO3/lyXa, IOBBIIIEHUE J[aBJICHHUsS Tra3a INpPU €ro HArpeBaHUU B
3aKpBITOM COCYJIE, CBSI3b MEXKIY IapaMeTpaMH COCTOSIHHsS ra3a B

M30Mpolieccax; MIEKTPU3AUS TeJl, B3aUMOJICHCTBUE 3apsIIOB

OnucelBaTh MEXaHUYECKOE JABM)KEHHE, HCIIONIb3Yys (PU3NYECKUe
BEIIMYUHBI:  KOOpJAMHATA, MyTh, IE€PEMEIICHUE, CKOPOCTb,
YCKOPEHHME, Macca Tejla, CWIAa, UMIIYJIbC Tella, KHUHETHYeCKas
SHEprus, TMOTEHUHWAIbHAsl JHEeprus, MexaHudyeckas padora,
MEXaHWYECKass MOIIHOCTh; MPU OMUCAHUMU IPABUIBHO TPAKTOBATh
(bu3nyecKuil CMBICI HCIOJIb3YEMBIX BEIUYMH, UX O0O3HAuUeHUs U
eIMHUIIBI,  HAaXOAUTh  (OPMYINbI,  CBS3BIBAIOIIME  JIAHHYIO

(I)I/I3I/I‘ICCKYIO BCJIIMYUHY C APYTHUMHU BCINYHNHAMU

OnuceIBaTh HU3YUYCHHBIC TCIUIOBBIC CBOMCTBA Te€lI M TEIIOBBIE




SIBIICHUS, WUCIOJB3ysl (U3MUYSCKUE BEJIMYMHBI: JIaBJICHUE Tasa,
TEeMIIepaTypa, CpeIHsAs KHHETHYEeCKas SHEPrus XaoTHYECKOTO
JIBYDKEHHUSI MOJICKYJI, CpPEJIHEKBaIpaTHYHAs CKOPOCTbh MOJICKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS OdHeprusi, pabora rasa,
KOA((PUIMEHT TOJIE3HOT0 NEWCTBUS TEIUIOBOTO JBUTATENS; MPHU
ONMHCAaHWKM  TMPABWILHO  TPAKTOBAaTh  (DU3MYCCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIHYHH, UX 0003HAUCHHS W CAMHUIIBI, HAXOIUTh
(bopMyJIbl, CBA3BIBAIONIUE JAaHHYIO (HU3UYECKYI0 BEIMYUHY C

JIpYyTAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh HM3y4EHHBIE JJIEKTPUUECKHE CBOMCTBA BELIECTBA U
DIIEKTPUYECKUE SIBJICHUS (MPOLECCHI), HCIONB3Ys (husmueckue
BEIMYMHBL:  JJIEKTPUYECKUM  3apsf,  DJIEKTPUYECKOe  IIOJIE,
HaNnpsOKEHHOCTh T10JIs, MOTEHLMAJl, Pa3HOCTh MOTEHLMAIOB; IPU
ONMMCAaHUHM  TPABWIBHO  TPAKTOBAaTh  (PU3MUYECKUH  CMBICH
UCIOJIb3yEMbIX BEJIMYMH, UX 0003HAUEHUS M €IMHMIIbI; YKa3bIBaTh
bopMynbl, CBA3BIBAIOIIME JAHHYK (U3MUECKYI0 BEIMYMHY C

APYyruMu BCIIMUMHAMU

AHAIM3UPOBATh (U3MUECKUE MPOLECChl W SIBICHUS, HCIOIB3YS
(bu3HYEeCKrEe 3aKOHBI U MIPUHITUIIBL: 3aKOH BCEMUPHOTO TATOTEHUS, |,
II u III 3akoHbl HpOTOHA, 3aKOH COXpaHEHUsS MEXAaHWYECKOU
SHEPIUH, 3aKOH COXPAHEHHS] UMIYJIbCA, NMPUHLMI CYHEPIO3ULUU
CUJI, NPUHLMI PABHOINPABUS HMHEPLUUAIBHBIX CHCTEM OTCUETA;
MOJIEKYJSIPHO-KMHETUYECKYI0O  TEOPUIO  CTPOEHHUS  BEIIECTBA,
ra3oBbI€ 3aKOHBI, CBA3b CPEIHEN KHHETUYECKOW SHEPTUH TETIOBOTO
JBUKEHHUSI MOJIEKYJ C aOCONIOTHOM TeMIepaTypoil, mepBbli 3aKOH
TEPMOJVHAMUKH; 3aKOH COXPAaHEHMUS OJJIEKTPUUECKOTO 3apsaa,
3akoH Kynona; mpu 3TOM pas3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKO€ BBIPAXKEHWE U YCJIOBUS (TpaHMUIIBI,

001aCcTH) TPUMEHUMOCTH

10.8

10.9

OOBICHATH OCHOBHEIC MMPUHIUIIBI JIeNCTBUSA MalllvH, HpI/I60pOB n
TCEXHUYCCKUX YCTpOﬁCTB; pa3jindaTtb YCJIOBHUA HUX 0e30I1acHOro

HCIIOJIBb30BaHUsA B HOBCGI[HGBHOﬁ KHU3HU

BBIMONHATE  AKCHEPUMEHTHl MO  HCCIICAOBAHUIO  (U3UUECKUX
SIBIICHHI W TIPOIIECCOB C HCITOJIB30BAaHUEM MPSIMBIX U KOCBEHHBIX
U3MEpeHuil; mpu 3ToM (GOopMyIupoBaTh MpolieMy (3aaauyy) u
TUIOTEe3y y4eOHOro OKCIEepUMEHTa, COOMpaTh YCTAHOBKY U3
IPeATI0KEHHOT 0 o0opyaoBaHus, IPOBOJIUTH ONBIT WU

(GhopMyIUPOBATH BBIBOJIBI




10.10

10.11

10.12

10.13

10.14

OCYH_IGCTBJISITB MNpsAMbIC W KOCBCHHBLIC HU3MCPCHUA (I)I/ISI/I‘-IGCKI/IX
BCJIIMYHMH; IIPU 3TOM BI)I6I/IpaTB ONITHUMAJIbHEIN CIIOCO0 HU3MCEPCHUA U
HUCIIOJIB30BAaTh HN3BCCTHBIC METObI OLICHKH HOFpGI.HHOCTCfI

U3MEPECHUMN

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMHU BEIMYMHAMH C
UCIIOJIb30BAHUEM IIPSIMBIX M3MEPEHHM; IIPU 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (PMKCHPOBATH PE3YJIbTaThl MOIYYEHHOW 3aBUCHUMOCTH
bu3nyecKuX BETUYHMH B BUAE TAaOIUI U IpadUKOB, JeJIaTh BHIBOJbI

I10 pE€3yjibTaTaM HUCCICI0BaHHUA

CoOmomate mpaBwia 0e30macHOrO TpyAa HpPU  NPOBEACHHH
UCCIIEJOBAaHUM B paMKax ydeOHOro JSKCIEpPUMEHTa, Yy4eOHO-
HCCIIEJ0BATEIbCKOM u MIPOEKTHOM JeATeITbHOCTH c
UCIIOJIb30BAHUEM HM3MEPHUTEIIFHBIX YCTPOHCTB M J1a0OPaTOPHOTO

o0opynoBaHus

Pemate pacuérHble 3amauM ¢ SBHO 3aJlaHHOW  (DU3UYECKOM
MOJIEJIbIO, UCTIONB3YS (PM3MUECKHE 3aKOHBI U MIPUHIIUIIBI; HA OCHOBE
aHaJM3a YCJIIOBUS 3aJa4d  BBIOMpATh (U3WYCCKYI0 MOJICIb,
BBIICTISITh (DU3MYECKHUE BEIIMYMHBI U POPMYJIIbI, HEOOXOIUMEBIC IS
e€¢ pelieHus, NPOBOAUTHL PACYEThl U OIEHUBATH PEATBLHOCTH
MOJIy4EHHOT0 3Ha4YeHUs (PU3UUECKOI BEIMYMHBI

Pemiath  KayeCTBEHHBIE  3a/laud:  BBICTpAMBaTh  JIOTUHYECKH
HEIIPOTHBOPEUYUBYIO IIENIOYKY pACCYKIEHMM C ONOpOM Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘I€CKI/IC SABJICHUA

10.15

10.16

Hcnonp30BaTh MpU pElIEHUU Y4YEOHBIX 3aJa4 COBPEMEHHbIE
MH(OPMaLlMOHHBIE TEXHOJIOTMM JJIsi MOMCKA, CTPYKTypUPOBAHUS,
UHTEpHpeTallii U NpeCcTaBiIeHNs yd4eOHOW U HaydHO-TIOMYJISPHOM
uHpOpMallUK, TOJXYYEHHOW M3  pa3jIMyHBIX  HMCTOYHHKOB;
KPUTHYECKH aHAIU3UPOBATh MOJTy4aeMyro HH(OpMALINIO

[TpuBOIUTE MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOex HBIX YUEHbIX-
(U3HUKOB B pa3BUTHE HAYKHU, OOBSICHEHHE MTPOLIECCOB OKPYIKAOIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnonp30BaTh TeOpeTUUECKUE 3HAHUS MO (U3KKE B MOBCEIHEBHOMN
KHU3HU Juid  oOecrieyeHHss Oe30MacHOCTH IpH  OOpalleHUH C
npubopaMu W TEXHHUUYECKUMH YCTPOWCTBAMHM, Ui COXPaHEHHS
30pOBbsl U COOJIOAEHUS HOPM DSKOJIOTMYECKOIO IIOBEIECHUS B

OKpYKalolleu cpene

10.18

Paborate B rpynre € BBIIIOJHCHUEM PAa3JIWYHBIX COLNUAIIBHBIX



poJeii, mIaHupoBaTh paboTy TPYIIIbI, PAMOHATBEHO PACIPEACIATh
0053aHHOCTH M IUIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX
CUTYyallUsX, aJleKBaTHO OLEHHUBATh BKJIaJ Ka)X0r0 U3 y4aCTHUKOB

TPYMIBL B PEeLICHHE pACCMAaTPUBAEMON TPOOIIEMBI

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUHA OCHOBHOM
06pa30BaTeJIbH0ﬁ NmporpaMMmal CpeaHETro 0611{61"0 06p330BaHI/Iﬂ

111

JleMoHCTpHpOBaTh Ha TMpHUMEpPax poJib U MeCTO (UMK B
(bopMHpPOBaHUN COBPEMEHHOM HayyHON KapTUHbBI MUpPa, B Pa3BUTHH
COBPEMEHHOM TEXHUKM U  TEXHOJOIMH, B  IPAKTHYECKOU
JESTEIIbHOCTH JIIOJIeH, ILIEJIOCTHOCTh M €IMHCTBO (PU3NYECKOU

KapTHUHBI MUpa

11.2

11.3

YuuThIBaTh TPaHWUIBI TPUMEHEHHS W3YYEHHBIX (DU3HIECKUX
MOJZIEJIEM: TOYEYHBIM 9UIEKTPUYECKUN 3apsf, sAepHas MOJEIb
aromMa, HYKJIOHHAas MOJEIb AaTOMHOIO sapa IpU PELICHUU

¢duznueckux 3a1a4y

PacrioznaBate (usnueckue siBjeHUS (IIPOILIECCH) U OOBICHATH UX
HAa OCHOBE 33aKOHOB OJJICKTPOJAMHAMHUKH ¥ KBaHTOBOW (DHU3MKH:
AJIEKTPUYECKasi MPOBOJIUMOCTD, TETUIOBOE, CBETOBOE, XUMUYECKOE,
MarHMUTHOE  JEHCTBUS  TOKa,  B3aUMOJICHCTBHE  MarHHUTOB,
AIIEKTPOMArHUTHAS WHAYKIUS, ACHCTBHE MAarHUTHOTO IIOJS Ha
MPOBOJHUK C TOKOM W JIBIDKYIIUHCS 3apsf, 3JIEKTPOMArHUTHBIC
KojeOaHusT W BOJIHBI, MPSMOJMHEHHOE pacIpOCTpAaHEHUE CBETA,
OTpakKeHHEe, TMpeNoOMIIeHHe, WHTepepeHius, Tudpakimus u
MONIsIpU3alusi CBeTa, JUCHepCUsi CBeTa, (HOTOdIEKTpUUSCKUN
abdext (dhoTodddekt), cBeTOBOE NaBlIEHHE, BO3HUKHOBEHHUE
JMHEWYAaTOr0  CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHAs U

HCKYCCTBCHHAA paIUOAKTHBHOCTb

11.4

OnucelBaTh M3y4EHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHUE,
MarHUTHbIE,  ONTUYECKHE,  DJJIEKTPUUECKYID  IMPOBOAUMOCTH
pa3IMYHBIX Cpel) U DBJICKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI),
UCIOJNB3YS (pU3MYEeCKHe BEIMYMHBI: AJIEKTPUUYECKUN 3apsl, cuiia
TOKa, ANEKTPUUYECKOE HalpsDKEHUeE, INEKTPUUYECKOE

COMPOTHBIIEHUE, pa3HOCTh mnoTeHnuano, JJIC, pabora TOKa,




WHIYKIMSg MarHuTHOrO mojs, cuina Awmmepa, cuna JlopeHua,
UHIYKTUBHOCTD KaTYIIKU, SHEPIUs JIEKTPHUYECKOTO U MArHUTHOTO
noJjiedd, Ieproa M 4acToTa KoeOaHuil B KOJeOATeIbHOM KOHTYPE,
3apsi/i M CHJIa TOKa B MPOIIECCE TAPMOHHYECKUX ICKTPOMArHUTHBIX
Konebanui, (POKyCHOE pacCcTOSIHUE U ONTUYECKasl CUJIA JIMH3BIL; PU
ONMMCAaHWM  TPABHIBHO  TPaKTOBaTh  (U3UUSCKHHA  CMBICI
UCIIOJIb3YEMbIX BEJIMYHMH, X 0003HAYCHHS U €IMHHIIbI, YKa3bIBaTh
(dbopMynbl, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYI0O BEIMYUHY C

APyruMu BCIIMUMHaAMU

11.5

OnuchiBaTh H3y4YEHHbIE KBAHTOBBIE SBJIEHMS M  IIPOLIECCHI,
UCTIONB3YS (PU3NYECKUE BEIMYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPIUs U UMITYJIbC (POTOHA,
[epuoj IoJIlypacnaja, JSHEprus CBA3M AaTOMHBIX sAEp; IpH
ONMCAaHUU  NPaBWIbHO  TPAKTOBATh  (PU3UYECKUM  CMBICH
UCIOJIb3YEMbIX BEIMUYUH, UX 0003HAUEHUS U €IUHHIIbI; YKA3bIBATh
GbopMyibl, CBA3BIBAIOLIME JIAHHYIO (PU3UYECKYI0 BEIMUYUHY C
OPYTMMH  BEJIMYMHAMH, BBIYHCIATH 3HAYCHHE (DU3HUECKOM

BCIMYHUHBI

11.6

11.7

11.8

11.9

AHamM3upoBaTh (PUINYCCKUE IMPOLECCH U SIBJICHUS, HCIOIb3YS
¢u3nvecKkue 3aKOHBl M NOpUHIMNBL  3ak0oH Owma, 3aKOHBI
MOCJICIOBATEILHOTO U MapaJlICIbHOTO COCIUHEHUS MPOBOJHUKOB,
3akoH JIxoyns — JleHma, 3aKOH AJIEKTPOMArHUTHOW WHAYKIIMH,
3aKOH  MPSMOJMHEHHOTO  pacnpoCTpaHEHUs CBETa, 3aKOHBI
OTpa)XEHUS CBETa, 3aKOHBI TIPEJIOMJICHUS CBETa, YypaBHEHHUE
OuHmTeliHa 115 GoTodd(dekTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH
COXpAaHEHUsT HMIYJIbCa, 3aKOH COXPAHEHUS DSIEKTPUUYECKOIrO
3apsifia, 3aKOH COXpPAaHEHHUs MacCOBOT0 uucia, mocTyiatel bopa,
3aKOH PaJIMOAKTUBHOTO pacliajia; Mpu 3TOM pasjinyaTh CJIOBECHYIO
GOpMyYIHpPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOoe BBhIpaXKEHUE W

ycioBUsl (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTHU

OHpeI[eJ'ISITL HaIlpaBJICHUC BCKTOPa HMHAYKIHWKU MArHUTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHia

CTpOI/ITB n OIIMCBIBATh I/1306pa)KCHI/IC, co3agaBacMoO€ IINIOCKHUM

3€pKajgoM, TOHKOW JIMH30M

BBIMONHATE  AKCHEPUMEHTHl MO  HCCIICAOBAHUIO  (U3UUECKUX
SIBIICHUI W TIPOIIECCOB C HCITOJIB30BAaHUEM MPSIMBIX U KOCBEHHBIX
U3MepeHuil; mpu 3ToM (GopMyIupoBaTh MpolieMy (3aaauy) u

THUIIOTE3Y yLIC6HOFO 9KCIICPUMCHTA, CO6I/IpaTL YCTAHOBKY U3



IIPEI0KEHHOT O o0opynoBaHus, IIPOBOJUTH OIIBIT 51

(bopMyITUpPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

OCYH_IGCTBJISITB NpsAMbIC W KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I‘-IGCKI/IX
BCJIIMYHMH; IIPU 3TOM BI)I6I/IpaTB ONTHMAJIbHEIN CIIOCO0 HU3MEPCHUA U
HUCIIOJIBb30BAaTh HN3BCCTHBIC METObI OLICHKH HOFpGI.HHOCTCfI

U3MEPECHUMN

Hccnenosathb 3aBUCUMOCTHU ¢busnveckux BEJIMYUH c
MCIIOJIb30BaHUEM IPSAMBIX M3MEPEHUN; MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUPOBATh PE3YJbTaThl MOJYYEHHOH 3aBUCUMOCTU
bu3nyecKUX BETUYHMH B BUE TaOIUI U IpadUKOB, JeJIaTh BHIBOJbI

10 pe3yJibTaTaM MCCIIEA0BaHUS

Cobmtoiate mpaBuiia 0O€30MACHOIO TpyAa IMpH IPOBEACHUU
UCCIIEIOBAaHUI B paMKax Y4eOHOTO OJKCHEPHMEHTa, YydeOHO-
UCCIIE0BATENIbCKON u MIPOEKTHOMN NesATEIbHOCTU c
UCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB U J1a00PaTOPHOIO

00opynoBaHUs

Pemare pacuérHble 3amauM ¢ SBHO 3aJlaHHOW  (DU3UYECKOM
MOJICJTBIO, UCTIONB3YS (PM3MUSCKUE 3aKOHBI U TIPHHIIUITEI; HA OCHOBE
aHaJM3a YCJIOBUS 3aJa4d  BBIOMpATh (U3WYCCKYI0 MOJICIb,
BBIICTIATH (DU3MUECKUE BEUYUHBI U POPMYJIbI, HEOOXOAUMBIE ISt
e€¢ pelieHus, NPOBOAUTHL PAcCYE€Thl U OIECHUBATHh PEATBLHOCTH

MOJIYYEHHOT0 3HAa4Y€HUs (PU3HUECKON BEIUUNHBI
Pemarp  kauecTBEHHBIE  3aJauyd:  BBICTpPAUBaThb  JIOTMYECKU
HEIIPOTHBOPEUYUBYIO IIENIOYKY pACCYKIEHM C ONOpOM Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘I€CKI/IC SABJICHUA

11.15

Hcnonp30BaTh MpU pelIEHUU Y4YEOHBIX 3aJa4 COBPEMEHHbIE
MH(OPMaLIMOHHBIE TEXHOJIOTMM JJISl MOMCKA, CTPYKTypUPOBaHUS,
UHTEpHpeTallii U NpeCTaBiIeHNs yd4eOHOW U HaydHO-TIOMYJISPHOM
uH(pOpMalMK,  TOJYYEHHOH W3  PA3IMYHBIX  HMCTOYHHUKOB;

KPUTUYECKH aHAJIM3UPOBATH MOTydaeMyI0 HH(POpMAIHIO

11.16

OOBSICHATH MPUHITUIIBI JCHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMWCTB; pa3inyaTh YCIOBUS UX O€30MaCHOTO HCIOJIb30BAHUS B

OBCEIHEBHON KU3HU

11.17

11.18

[TpuBOIUTE PUMEPHI BKJIAJIa POCCUMCKUX U 3apyOex HBIX YUEHbIX-
¢U3MKOB B pa3BUTHE HayKH, B OOBSICHEHHWE IPOLIECCOB

OKPYZKaromero M1upa, B pa3BUTUC TCXHUKH U TEXHOJIOT Ui

Hcmonbs30BaTh TCOPCTUUCCKUEC 3HAHUA T10 (I)I/ISI/IKC B IIOBCEJIHEBHOM




11.19

OKpY’Karollleu cpeze

IUIaHUPOBATh

JKU3HU JUis  oOecriedeHus: Oe30MacHOCTH TMpH  OOpallleHHH ¢
npubopaMH W TEXHHUYECKUMH YCTPOWCTBAMHM, JUII COXPAaHCHHS

300POBbA U CO6J'IIO,Z[CHI/IH HOPM OJKOJIOTHYCCKOI'0 IIOBCACHHUSA B

PaboTatp B rpynme c BBIIIOJHEHHEM PAa3IMYHBIX COIMATIBHBIX POJIEH,
paboTy TpYHIbI, palHOHAIBHO  PACHPENCIATH
00s3aHHOCTH U IUIAHUPOBATH JIEATEIBLHOCTh B HECTAHIAAPTHBIX
CUTYyallUsIX, a/IeKBaTHO OLEHMBATh BKJIAJ] KaXIOr0 M3 YYAaCTHHUKOB

TPYIIIBI B PELICHUE pacCMaTpUBaeMOi POOIIEMBI

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon
pa3jiena

Kox npoBepsiemoro

3JI€EMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

O®usuka — Hayka o mnpupoxae. Hayunble
METOABI TO3HAaHUS OKPYKAOLIETO0 MHpA.
Ponp skcnepuMeHTa M TEOpUU B IIpoLEcce
MO3HAHUS  MPUPOABL.  DKCHEPUMEHT B

¢busnke

1.2

MopnenupoBanue (QU3NYECKUX SBICHUN H
MPOILIECCOB. Hayunbie TUIIOTE3BI.
®usnueckue 3aKOHbl W Teopuu. ['paHuilbl
MPUMEHUMOCTH  (PUBMYECKHX  3aKOHOB.
[Ipuamun coorBercTBus. Pone u  Mecto
¢u3ukn B (HOpPMHpPOBAHUM COBPEMEHHOMU
Hay4YHOW KapTUHBI MHpA, B MPaKTUYECKOU

NEeITEIbHOCTH JIIOIEN

MEXAHHKA




2.1

KMHEMATHKA

2.11

Mexanndeckoe JABHKCHUC.
OTHOCUTENBHOCTh MEXaHHUYCCKOT'O

neuxkenust. Cucrema orcuéra. TpaekTopus

2.1.2

[Iepememenue, CKOPOCTb (cpenuss
CKOPOCTb, —~ MTHOBEHHass  CKOPOCTb) U
YCKOPEHHE  MaTepUajbHOM  TOYKH, HUX
MPOEKIMA HAa OCH CHCTEMBI KOOpPIHHAT.
CnoxxeHue mepeMEIIeHUH U CIIOXKEHHE

CKOpocCTei

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
npsMoyiiHeiiHoe — aBwkeHwe. [ paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH,
YCKOpPEHMs, NYTH W  IepeMeuicHUs

MaTepHaHBHOﬁ TOYKHU OT BpCMCHHU

2.14

2.15

2.16

2.1.7

CBoOoaHoe majieHre. Y CKopeHue

CBOOOIIHOTO MAaICHUSA

Kpusonnnuelinoe nsuxeHue. PaBHOmepHOE
JIBUKCHHE  MaTE€pUAJbHOM  TOYKM IO
OKPY’>KHOCTH. YTJIOBas CKOPOCTb, JIMHEHHAsS
CKOPOCTb. Ilepuon u 4acToTa.

IleHTpOCTpPEMUTENBHOE YCKOPEHUE

TexHudeckue  yCTpPOMCTBA:  CHUIOMETP,
JBIDKEHUE CHApSOB, LICMIHBIE U PEMEHHBIE
neperaqyu

IIpaxTrueckue paboThI. H3mepenune
MIHOBEHHOH  ckopoctd.  HMccienoBanue
COOTHOUICHUS MEXIY yTSMH,
MIPOMICHHBIMHU TEJIOM 34 MOCIIEA0BATEIbHbBIC
paBHbIE  IIPOMEXKYTKM  BPEMEHH  IIPU
PaBHOYCKOPEHHOM JIBM)KEHHM C HadalbHOU
CKOPOCTBIO, paBHOW Hymw0. M3yuenue
JBWKEHHs IIApUKa B BSI3KOM KUIAKOCTH.
W3yuenne nBWKEHUS Tena, OpOIIEHHOTO

TOPU30HTAIIBHO




2.2

JUHAMUKA

2.2.1

[Tpunimn OTHOCHUTEIBbHOCTHU Tamuies.
IlepBeii 3axkoH Hbrorona. Muepuuanbhbie

CHCTEMBI OTCUETa

2.2.2

Macca Tena. Cuna. [TpuHuMn

CYNEPIIO3UIHHU CUJI

2.2.3

2.24

2.2.5

2.2.6

2.2.7

2.2.8

2.2.9

Bropoii 3akon HeroTOHA 17151 MaTepuaibHOU
TOYKM B HMHEPLUAIBHOW CUCTEME OTCUETa
(UCO). Tpermit 3akoH HproToHa mis

MaTCpHaJIbHBIX TOUCK

3akoH BcemupHoro Tsirorenus. Cuna
TsokecTd. IlepBas kocMuueckas CKOpPOCTb.

Bec Tena
Cuiia ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJBKEHHUS W CWIa TPEHHS IOKOS.
Koadpumment TPEHHUS. Cuna
CONPOTUBIICHHUSI TPH [BIKEHHHM Tella B

JKHIKOCTH UJIN ras3e
[TocTynarenbHoe H BpalllaTeIbHOE
JBIKEHUE a0COIIOTHO TBEPIOTO Tela
MowmenT CHUJIBI OTHOCHUTEIBHO ocH
BpAaLEHHUS. ITnedo CUIIBI. YcnoBus
paBHoBecus TBEpAoro tena B UCO
TexHuueckue yCTpOMCTBA: MOIAUIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTnueckue paboTHI. N3yuenue
JBAKEHUS Opycka 1O  HAaKJIOHHOU
IUIOCKOCTH TOJ JACUCTBHEM HECKOJIBKUX
cui. MccnenoBaHue  3aBUCHMMOCTH  CHJI
YIPYTOCTH, BO3HUKAIOINX B
nedpopMupyeMoil HpyXKHUHE U PE3HMHOBOM
oOpasue, OT BEJIWYMHBI HMX JedopMaluu.

Uccnenosanue YCIIOBHI paBHOBECHsI




TBEPJIOTO TeJla, UMEIOIIETO OCh BpaIlleHUS

2.3

3AKOHbI COXPAHEHN S B MEXAHUKE

2.3.1

2.3.2

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI
MaTEpHaIbHBIX TOYeK. VMIyibc Cuibl H

HU3MCHCHUC UMITYJIbCA TCJIa

3akoH coxpaHeHus wummnyinsca B HCO.

PeaktuBHOEC JBHXKCHUEC

2.3.3

Pabora criet

2.34

MoHoCTh CHITBI

2.35

2.3.6

2.3.7

2.3.8

2.3.9

Kunernueckas oSHeprus  maTepuaibHOU

TOYKH. Teopema 0 KHHETUYECKON SJHEPTUn

[TorenumaneHas sHeprus. I[loTeHumanpHas
JHEeprus yIpyro e opMHUPOBAHHON
npyxuHbl. lloTeHnManbHass SHeprus Tteina

BOJIM3H MMOBEPXHOCTH 3EeMITH

HOTGHIII/IEUII)HI)IG n HCIIOTCHIMAJIBHBIC
cunbl. CBA3b pa6OTBI HCIIOTCHI N AJIBbHBIX
CHJI C M3MCHCHHEM MEXaHHYCCKOMH OHECPIruu
CHCTCMbI TCII. 3akoH COXpaHCHUA

MEXaHUYECKON IHEPTUn
VYipyrue u Heynpyrue CTOJIKHOBEHMS

TexHu4ecKkue ycTpoucTBa: ABUKEHUE PAKET,

BOJOMET, KOIIEp, IPYKUHHBIN MUCTOJIET

2.3.10

[Ipaktuyeckue paboTsl. M3yueHue cBs3U
CKOpOCTEH TeN Tpu HEYNpyroM yaape.
HccnenoBanne cBA3M pabOTBl  CHUJIIBI  C

H3MCHEHHEM MEXaHHMYISCKOM OHCPIrUu TCJia

MOJIEKYJIAAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

311

OCHOBHBIE ~ TIOJIOKEHUS  MOJIEKYJISIPHO-
KUHETHUYECKON  TEOpHH. BpoyHnoBckoe
JBUKECHHE. Huddyzus. Xapaxrep
NBYDKEHUSI W B3aMMOJICHCTBHSI  YaCTHI]

BEIECTBa



3.1.2

Mogenu cTpoeHusl Ta30B, XKUIKOCTEH U
TBEPABIX TeT © OOBSCHEHUE CBOWCTB

BCIIECTBA HA OCHOBEC 3TUX MOI[CJ'I@?I

3.1.3

3.14

3.15

3.1.6

Macca wmosekyn. KonuyecTBo BelecTBa.

[TocTostnuas ABoraapo

TennmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Llenscus

Mopnens uneanbHoro rasa. OcCHOBHOE
ypaBHEHHE  MOJEKYJISAPHO-KUHETHYECKOM

TCOPHU UACATIBHOI'O Ira3a

AlcomtoTHas — TemIeparypa Kak — Mepa
CpelHEeW KMHETUYECKON 3HEPruM TEIIOBOTO
JIBH>KeHUA yacTull rasza. [llkama temneparyp

KensBuna

3.1.7

3.1.8

VpaBuenue Kinaneilpona — Menaeneesa.

3akoH JlanmbToHa

l'azoBpie  3akoHbl.  M3ompomeccsl B
ueaIbHOM rase c HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: u30TepMa,

n30xopa, u3obapa

3.1.9

TexHudeckue  yCTpOMCTBA:  TEPMOMETP,

6apomeTp

3.1.10

[IpakTuyeckue pabotbl. M3mepeHne macchbl
BO3/yXa B KJIACCHOM KOMHATe.
Hccnenosanue 3aBUCHUMOCTH MEXIy
rapaMeTpamMl COCTOSIHUSL — pa3peskeHHOTro

rasa

3.2

OCHOBbI TEPMOJIMHAMUKHN

321

TepMO,Z[I/IHaMI/ILIeCKa}I cucreMa. BHYTpeHHSIH
OHEpPTUia TepMOHHHaMquCKOﬁ CHUCTEMBI U

CocoObl €€ N3MEHEHUS

3.2.2

Konnuectso TEIIOTHI u pabora.
BryTtpenHss SHEPIUs OJTHOATOMHOTO

NACAJIBbHOIO ra3a



3.3

3.2.3

Bunsl Temnonepenauu: TEMIONPOBOAHOCTS,
KOHBEKLIMs, H3IydeHue. TemnoémMkocTs
Tena. Y7enbHas TEIUIOEMKOCTh BELIECTBA.
Pacuér  konmyecTBa  TEIUIOTBI  IIpHU

TEILIOoIEpEaadeC

3.24

3.25

3.2.6

[TepBrrit 3aKOH TEPMOJIMHAMUKH.
IIpumeHeHue I1IEpBOro 3aKOHA
TEPMOJMHAMUKHU K U30MPOIECCaM.

I'paduueckas uaTEpIIpeTais paboThl raza

Tennossle MamuHbl. [IpuHIMNBL AeCTBUSA
TEIIOBBIX MaIlIHH. [Ipeobpa3zoBanus
SHEPTUU B TEIIOBBIX MalIfHaX.
Koadduument nonesnoro neiicteus (nanee
— KIT[I) rermoBot Mamuubl. [{ukn KapHo u
ero KIIJI

Bropoit 3aKO0H TEPMOJIUHAMUKH.
HeoOpatumocTh mpolieccoB B MPUPOJIE.
TemtoBele  aBUTATENW.  DKOJIOTMYECKHE

HpO6JI€MLI TCINNIOOHCPICTUKHU

3.2.7

TexHnueckue  ycTpolcTBa:  JIBUraTellb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAUJIBHUK, KOHAUTTHUOHCD

3.2.8

IIpaxTrueckue paboThI. H3mepenune

YAEIbHON TEIUIOEMKOCTH

AT'PET'ATHBIE COCTOAHUA BEILIECBA. ®A30BbIE ITEPEXO/IbI

331

3.3.2

[TapoobpazoBanue u KOHJIeHCcalIH1s.
Hcnapenne m xuneHue. YenbHas TEIIOTa
napooOpa3oBaHMUsL. 3aBHCHUMOCThH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAsS ¥ OTHOCHTEILHAS BJIAKHOCTH

Bo3ayxa. HaceleHHsIi nap

3.33

TBépnoe Ttemo. Kpucramumueckue u
amopdHBIe Tena. AHM3OTPOINHUS CBOWCTB

KpUCTaJIJIOB. >KI/IILKI/IG KpucCTaJlJIbl.



4.1

CoBpeMeHHbIE MaTepHaIIbI

3.3.4

3.35

IInaBneHue n KpuUucCTaJlIn3anus. y,IleJ'IBHaH

TertoTa miasieHus. Cyonumarnus

ypaBHeHI/Ie TEII0BOro OajaHca

3.3.6

TexHuueckue yCTpOWCTBA: TUTPOMETP U
MICUXPOMETP,  KAJIOPUMETpP, TEXHOJOTUHU
MOJIyYE€HHUsI COBPEMEHHBIX MaTepuajoB, B
TOM qucIie HaHOMAaTEpHaJIOB, u

HAaHOTCXHOJIOI'MHU

3.3.7

41.1

412

[IpakTrnueckue paboTHI. H3zmepenne

BJIAJKHOCTH BO3yXa

SJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA

Onexkrpuzauusi Ten. OJIEKTPUUECKUN 3apsil.
JIBa Bua SIEKTPUYECKUX 3apsi/IOB
[IpoBoaHUKH, JUBIEKTPUKHU "

MOJIYIIPOBOAHUKHU

413

3aKoH COXpPaHCHHA JICKTPHICCKOI'O 3apAaaa

4.1.4

B3anmopeiictBue 3apsanoB. 3akoH Kynona

4.1.5

4.1.6

Onexrpuueckoe none. HanpsxkéHHocTh
3JIEKTPUYECKOIO T10JIA. [TpuHunn
cyneprnosunuu. JIMHUM  HaNpPsKEHHOCTU

QJICKTPHUYCCKOIO I10JIA

Pabota cHa 2ME€KTPOCTATHYECKOTO IOJIS.

Ilorennunan. Pa3HocTh NOTEHIINATIOB

4.1.7

4.1.8

4.1.9

HpOBO}IHI/IKI/I N JUBJICKTPUKHU B IMMOCTOAHHOM
QJICKTPUYCCKOM  TIOJIC. I[I/IBJICKTpI/I‘ICCKaH

MIPOHUIIACMOCThb

DIIEKTPOEMKOCT. Konpgencarop.
OneKTPOEMKOCTh IJIOCKOTO KOHJEHCATopa.
OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa

TexHu4eckne yCTpOMCTBA: DIIEKTPOCKOIL,
ANEKTPOMETP, AIEKTPOCTATUYECKAs 3alUTa,

3a3eMJICHUE AIIEKTPOIPHOOPOB,




4.2

KOHJEHCATOP, KCEPOKC, CTPYHHBIN PUHTED

4.1.10

[IpakTrnueckue paboTHI. H3zmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

IIOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PASJIMYHBIX

421

4.2.2

4.2.3

CPEJIAX

YcnoBus  CyIIECTBOBAaHUSI — MOCTOSIHHOTO
JNIEKTPUYCCKOTO TOKA. VICTOYHUKH TOKA.
Cuia Toka. [1ocTOSSHHBINH TOK

Hanpsokenne. 3akon Oma 17151 yyacTka Lenu

DJEKTPUYECKOE CONPOTUBIICHHE. Y ACIBHOEC

COIIPOTHUBJICHHEC BCUICCTBA

4.2.4

4.2.5

4.2.6

4.2.7

HOCJ’ICI{OB&TCJ’ILHO@, mapaujiCjibHOC,

CMEIIIaHHOE COSIMHCHHUE TTPOBOTHUKOB
PaGora onexTpuyeckoro TOkKa.  3aKOH
Hxoyna — Jlenua

MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anexTpoaBwxkymas cuna (nanee — DC) u
BHYTPEHHEE COINpPOTUBICHHUE HMCTOYHUKA
Toka. 3akoH Oma s TIOJIHOM (3aMKHYTOM )

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC

4.2.8

4.2.9

3J'IeKTp0HHa$I MMpOBOANMOCTD TB épI[LIX
METAJII0B. 3aBUCHMOCTD COIIPOTHUBJICHU A
MCETAJlJIOB OoT TEMIICPATYPHI.

CBepXxnpoBOIMMOCTb

OnexTpuueckuid Tok B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoAHUKHU. CobcTBeHHas u
MIpUMECHas MIPOBOJIUMOCTh
MOJYTPOBOIHUKOB. CaoiicTBa p-n

nepexoza. [loaynpoBogHIKOBBIE TPUOOPEI

4211

aﬂeKTpI/I‘{CCKI/Iﬁ TOK B QJICKTPOJINTAX.
BHGKT}’)OHI/ITI/I‘IGCKaS{ JUCCOoIManmus.

OneKTponaun3

4.2.12

aﬂeKTpI/I‘{eCKI/Iﬁ TOK B ra3ax.



11 KUIACC

4.2.13

4.2.14

CaMOCTOSTEILHEIN U HECAMOCTOSATEIbHBIN
paspsn. Paznuunbie THUIIbI
CaMOCTOATENILHOTO  pas3psja. MoiHus.

IImazma

TexHudeckue  yCTpOMCTBA:  aMmIIepMETp,
BOJIBTMETP, pEOCTaT, HWCTOYHUKUA TOKa,
JJIEKTpOHArpeBaTebHbIE npudopHl,
3J€KTPOOCBETUTEIIbHbBIE npuOopHI,
TEPMOMETP CONPOTUBJIEHMS, BaKyyMHBIH
IUOJ, TEPMUCTOPBl U  (POTOPE3UCTOPHI,
IIOJIYTIIPOBOIHUKOBBIH 1MOJ1, TaJlbBaHUKA

IIpakTueckue paboTHI. Nsyuenue
CMEILIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne D/IC ucrouyHMKa TOKa M €ro
BHYTPEHHETO conpoTtuBieHus. Habmonenne

QJICKTPOJIN3a

Kon
pa3nena

4

Koanposepsiemoro
3J1eMEeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

SJIEKTPOAMMHAMUKA

MATHUTHOE IT1OJIE. SJIEKTPOMAT'HUTHA S UHAYKIWA

43.1

ITocTostHaBIE MAarHuThI.

BzauMogeiicTBHE MOCTOSHHBIX MAarHUTOB

4.3

4.3.2

4.3.3

MaruauTtHoe mosie. BexkTop MarHMTHOM
MHAYKIUY. [lpuHomn — cynepro3uuuu.
JInann marauTHOM MHAykuuu. KaptuHa
JUHUM MArHUTHOM HHIOYKIUU  TOJIS

IIOCTOSIHHBIX MarHuToOB

MarsuTHoOe I10JIe IMPOBOAHHKA C TOKOM.
KapTI/IHa JIMHUN ITIOJIA JJIMHHOT'O
opsAMOro MnpoBOJHHMKA MW 3aMKHYTOI'O

KOJIBLICBOT'O IPOBOJHHKA, KAaTYHIKU C



43.4

TOKOM. OneIT Opcrena.
B3anmozencTere NpoBOJIHUKOB C TOKOM
Cuna Amnepa, e€ Monynb U

HaIpaBJICHUC

4.3.5

Cuna  Jlopenma, €€ Moaylbp H
HampaBjeHue. JIBHmKeHUue 3apsyKeHHOMN
YacTUIbl B OJHOPOJHOM MAarHUTHOM

niosie. Pabora cunel Jlopennia

4.3.6

SIBenune BHGKTpOMaFHHTHOﬁ HHAYKOWUH

4.3.7

IToTox BCKTOpa MarHUTHOM HHAYKOWUH

4.3.8

4.3.9

S1C MHIYKIHH. 3aKoH
3JIEKTPOMAarHuTHOM nHAyKuuu Papanest
BuxpeBoe anextpuueckoe mnozue. IJC
WHIYKIMHM B IIPOBOJHHUKE, ABMXKYIIEMCS
MOCTYIATENIBHO B OJHOPOJHOM

MarouTHOM II0JIC

4.3.10

4311

[IpaBuio Jlenna

NHAYKTUBHOCTD. SIBnenune

camonnaykuu. 3/]C camonHyKuuu

4.3.12

4.3.13

4.3.14

4.3.15

9HeprI/I${ MAarauTHOIrO IIOJId KaTyIIKH C

TOKOM
DNEKTPOMAarHUTHOE TT0JIe

TexHudeckne yCTpPOMCTBA: IOCTOSTHHBIE
MarHurhl, JJIEKTPOMArHUTHI,
IIEKTPOJIBUTATEIb, YCKOPHTEIH
JJIEMEHTAPHBIX YaCTHLl, WHAYKLIMOHHAS

IICYb

[Ipaktuueckne  pabotel.  M3ydyeHue
MarHMTHOTO MOJS KaTyHUIKH C TOKOM.
HccnenoBanue nelcTBUS MOCTOSHHOTO
MarHura Ha  paMKy C  TOKOM.
Hccnenosanue SIBJICHUS

BHCKTpOMaFHHTHOfI UHAYKIOUA

KOJIEBAHU A 1 BOJIHBI




5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

5.1.3

5.14

5.15

Konebarensnass cucrema. CBoOonHbIe
kojebanus. ['apMOHUYECKUE KOJIeOaHMsI.
Ileprion, wacrora, ammumatyna u ¢asa

KOJIeOaHuM

[IpyxuHHbBIHA MAasITHUK.

Marematnueckuii MasITHUK

YpaBHEHHE TAPMOHUYECKUX KOJICOAHMIA.
Kunematnueckoe u  AMHAMUYECKOE

OIMCaHUE KOneOaTeIbHOr0 JIBUKEHUS

[IpeBpamenue SHEPIUU pu
rapMoHMYeckux KoneOaHusix. CBs3b
aMIUTUTYJbI  KOJIeOAHUW  HMCXOIHOM
BEJIMYMHBI C aMIUTUTyJaMU KoJeOaHMi

€€ CKOpOCTU U YCKOpPEHHUS

Konebarenbubiii  koHTYp. CBOOOIHBIE
JIEKTPOMAarHUTHbIE KoJsieOaHus B
UAEaIbHOM  KOJIEOATEIIbHOM KOHTYpE.
Ananoruss MeXIy MEXaHWYeCKMMU U
AEKTPOMArHUTHBIMU KOJIe0aHUSMHU.

®opmyna TomcoHna

5.16

5.1.7

5.18

3akoH COXPAaHCHUA OHCPIrun B

nJealIbHOM KoJieOaTeIbHOM KOHTYpe

BrinyxeHHbIC MEXaHUYECKUE
koieOanusa. Pesonanc. Pesonancuasg
KpuBasl. BrinyxaeHHbIE

OJICKTPOMArHuTHBIC KOJICOaHHS.

[lepemennbiii  Tok. CuHHYCOUAANBHBIN

HepeMeHHHﬁ TOK.

5.19

MoiHocTh MEPEMEHHOT0 TOKa.
AMIUIUTYIHOE u JIEUCTBYIOIIEE

3HAYCHUC CUJIBI TOKA U HAIIPAKCHUA

5.1.10

Tpancdopmarop. IIpounsBoacTso,

nepenaya u norpebdieHue




5.2

BJIEKTPUYECKON SHEPIUHu.
DKOJIOTH4ECKHe puckKu pu
MIPOM3BOCTBE AIICKTPUUECKON SHEPTHH.
Kynberypa WCIIOJIb30BAHUS

OJICKTPOOHEPIUHA B HOBCC,I[HGBHOﬁ KHU3HU

TexHuveckue ycTpoicTBa: ceiicmorpad,

5.1.11 3JIEKTPUYECKHUI 3BOHOK, JIMHUHA
aJIeKTponepenad
[Ipaktudeckue padotel. HccrnemoBanwue
3aBHCHMOCTHU rnepuoia MaJbIX
KoJieOaHUW Tpy3a Ha HUTH OT JJIMHBI
5.1.12 HUTU U Maccel rpysa. HMccnenoBanue

IIEPEMECHHOTO TOKa B JA(S004 us3
II0CJICA0OBATCIILHO COG,I[I/IHéHHbIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTopa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHBI

521

Mexanuueckue BOJIHBI, YCIJIOBHS
pactpoctpanenus. llepuon. Ckopocth
pactpocTpaHeHUss W JJIMHA  BOJIHBL

HOHCpC‘IHLIe " IIPOAOJIbHBIC BOJIHBI

5.2.2

5.2.3

WnTepdepenius u audpaxius
MEXaHUYECKUX BOJIH
3Byk. Ckopocth 3Byka. [I'pomkocTb

3ByKa. Bricota ToHa. TemOp 3Byka

5.24

DONEeKTpOMarHUTHbIE BOJIHBI. Y CJIOBHUSA
U3JIy4eHHUSI DJIEKTPOMATrHUTHBIX  BOJIH.
B3anmHuas opuenrtanus BektopoB E, B u

UB BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyMC

525

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpaKeHHeE, IIpEJIOMIICHUE,
noJIApu3anus, Tudpakus,
uHTepPepeHIus. Cxopoctb

OJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxamna 3JIEKTPOMATrHUTHBIX BOJIH.



5.3

5.2.7

5.2.8

5.3.1

HpI/IMeHCHI/IC OJICKTPOMAardiuTHBIX BOJIH B

TEXHHUKE U OBITY

[IpuHUHMIBI PAANOCBSI3U U TEICBUICHUSI.
Pagnomokanus. DJIEKTPOMArHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEn CpeIbl

TexHnuueckue YCTpOMCTBA:
MY3bIKAJIbHBIC WHCTPYMEHTBHI,
YIIBTPa3BYKOBAs TMATHOCTUKA B TEXHUKE
U MEIUIMHE, pajap, pPaguonpuéMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-

I1€4Yb

OIITUKA

[IpssmonuHeitHoe pacnpocTpaHeHne

cBeTa B OHOpoAHOM cpene. Jlyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKCHHUS
cera. [lloctpoenne wm300pakeHMii B

TIJIOCKOM 3€pKaJIC

5.3.3

[Ipenomiienne cBeTa. 3aKOHBI TPETIOMIICHHS
CBeTa. AOCOITIOTHBIH IOKa3areib

IIpCIIOMIICHUA
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5.35

[TormHoe BHYTPEHHEE OTpaKEHHE.
IIpenenbubiii yroma IIOJIHOT'O

BHYTPEHHETO OTPAKEHUS

Hucnepcust cBera. Crl0XHBI cocTaB

Oenoro cBera. L{Bet

5.3.6

CoOuparonue U paccerBarolUe JUH3BI.
Tonkas nuH3a. OKyCHOE PACCTOSHUE U
ONTHYECKass CWJIa TOHKOW  JIMH3BI.
[TocTpoenune M300paxeHui B
COOMPAIOIINX U PACCEHBAIOIIUX JIMH3AX.
®opmysia TOHKOW JIMH3BI. Y BEIUYEHHUE,

JIaBaeMoe€ JIUH30H1

5.3.7

HpCI[CJIBI MNPpUMCHUMOCTHU

r€OMETPUYECKON ONTUKH




5.3.8

Hurepdepennius cera. KorepeHTHbIE
WCTOYHUKUA.  YCIOBUS  HAONIOJACHUS
MaKCHUMYMOB u MUHUMYMOB B
MHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(ba?)HBIX KOI'¢pCHTHBIX UCTOYHHUKOB

5.3.9

Hudpakuus cera. JudpaxknuonHas
pemérka. Ycnosue HaOII0IeHUS
TJIABHBIX MAaKCHUMyMOB TIpU TTaJICHHU

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPaKIMOHHYIO PEHIETKY

5.3.10

5.3.11

5.3.12

[Tonspusanusa ceera

TexHu4eckue yCTpOMCTBA: OYKHM, JIyIa,
¢doroanmnapar, NPOEKLUUOHHBINA ammapar,
MHKDPOCKOII,  TEJECKON, BOJOKOHHAs
ONTUKa, JAudpakUoOHHas  peréTka,

TIOJISIPOU T

[Ipaktuueckue pabotel. M3mepenue
noKa3zaTess IIPEIOMIICHUS.
WccnenoBanue cBONCTB U300pakeHUN B

JINH3ax. Ha6J’II-OI[CHI/IC JUCIICPCHUHA CBCTA

BJIEMEHTHI CTIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

I'paHu1Ibl TPUMEHMMOCTH KJIACCHUYECKON
MEXaHUKH. [MoctynaTsl TEOPHUH
OTHOCHUTEJIBHOCTH: MHBapUaHTHOCTb
MOJyJs CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIUI OTHOCUTEIBHOCTH DUHINITEIHA
OTHOCHTENBHOCTh  OJHOBPEMEHHOCTH.
3amennieHMe BpPEMEHHM M COKpalleHHe
JUTUHBI

OHeprus W UMOYIbC  CBOOOJHOMU

HYaCTUILIbI

6.4

CBsi3b MaccChl C SHEPrued U UMITYIHCOM
CBOOOJTHOM YaCTHUIIBI. DHEPrUsi TOKOsI

CcBOOOIHOI Y4aCTHULIBI



KBAHTOBA ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOU OIITUKU
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7.12

7.1.3

7.14
7.15

7.1.6

®otonel. dDopmyna IlnaHka cBs3u
sHeprud GOTOHA C €ro 4YacTOTOM.
DHeprust 1 UMITyIIbC POTOHA

OTtkpsiTHE 51 UCCIIEIOBAHNE
dhorodrddekra. Onbiter A.I'. CroneTona.
3akoHb! potodddexra

YpaBHeHue DHHIITENHA hilas:|
dborodddekra. «KpacHas  rpaHUIA»
dotorddekra

Hasnenue ceera. Onbitel [1.H. Jlebenera
XHUMHUYECKOE JICMCTBUE CBETA
TexHuueckue YCTPOUCTBA:
¢doTornemMeHT, (GOTOAATYUK, COJTHEUHAS

OaTapesi, CBeTOINO

7.2

CTPOEHUE ATOMA

7.2.1

7.2.2

7.2.3

Monenb atoma Tomcona. OTBITEL
Pesepdopna no uccienoBanmo
cTpoeHus aroma. [imanerapnas moaens

aToMa

ITocrynater  bopa.  U3nydenwe wu
norniomeHue (GoToHOB mHpU Tepexoje
aToMa C OJHOrO YPOBHS JHEPrMM Ha
apyroi. Buagel  cmektpoB.  Cnektp

YPOBHEN SHEPrUU aTOMa BOJOpOAA

BonHoBEIe cBoiicTBa yacTul. BoJHBI 1€
bponns. KopnyckynspHo-BoIHOBOM
nyanu3M. Jlugpakius 3JIeKTpOHOB Ha

Kpucrtajuiax

7.24

7.2.5

CnoHraHHOE u BBIHYKJICHHOE
H3JIy4eHHE. YCTPOWCTBO M IPUHLUI

paboThl nazepa

TexHuueckue YCTpOMCTBA:




7.2.6

CIEKTPaJIbHBI aHalu3 (CIMEKTPOCKOII),
Ja3ep, KBAHTOBBIA KOMIIBIOTED
[Ipaktuyeckue paboTel. Habmogenue

JIMHEYaToro CIICKTpa

7.3

7.3.1

ATOMHOE A1PO

Metoapl HaOMIOJACHUS M PETHUCTPALUU

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

7.3.3

OTKpbITHE PATMOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuto cocraBa
pamuoakTHBHOTO u3IydeHus. CBoiicTBa
anbda-, oera-, raMma-u3JIy4eHHUs.
BrnusiHue pagMoakTHBHOCTH Ha KUBBIC

OpraHu3MbI

OTkppiTHE NpPOTOHA U  HEUTpOHA.
Hyxnonnas moznens sinpa I'eiizenGepra —
WBanenko. 3apsa aapa. MaccoBoe 4uciio

siapa. M30Tormbl

7.3.4

7.3.5

7.3.6

Anbda-pacna. DNEeKTPOHHBIN u
NO3UTPOHHBIM  Oera-pacnan. [amma-
U3JlydeHHe. 3aKOH  PpaJuO0aKTUBHOTO
pacnana

OHeprus CBSI3M HYKIOHOB B  sJpeE.

SAnepusie cunbl. Jlepekt Macchl siapa
Snepusle peakuuu. JlenmeHune W CUHTE3

aaep

7.3.7

7.3.8

7.3.9

Snepusiii  peaxktop.  TepMosaepHbii
cunte3. IIpoGieMbl U MEpPCHEKTUBBHI
SIEPHOM DHEPreTUKU. OKOJOTMYECKHE
ACIEKTHI SIICPHOU dJHEPTETUKHU
OneMeHTapHble 4dacThlbl.  OTKpbITHE
IIO3UTPOHA. DyHaMEHTAIIbHbBIE
B3aMMOJCHCTBHUSI

TexHuueckue yCTpOMCTBa: JO3UMETD,

KaMepa BI/IJ'IBCOHa, SI,Z[epHHﬁ peCaKTop,



aroMHas OomOa

7.3.10

[Ipaktrueckue padotel. HccnenoBanue

TPEKOB YaCTHUI] (mo TOTOBBIM

dhoTtorpadusim)

8.1

8.2

OJIEMEHTBI ACTPOOU3UKA

Bun 3B&3mHoro Heba. Co3Be3us, spKue
3BE31bI,  IUIAHEThl, WX  BHUJUMOE

NIBIDKECHHE

Conueunas cucreMa. I[lmaHeTsl 3eMHOI
rpynnbl.  [lmaHeThI-TUTaHTBl W UX
CHyTHI/IKI/I, KapJII/IKOBI)IG IIJIAHCTHI.

Maisie Tera ComHEUYHOM CUCTEMEI

8.3

8.4

8.5

Connue, d¢orochepa u armocdepa.

ConHeyHast akTUBHOCTD
Wctounuk sHeprun CosHua u 3B€371

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETUMOCTb, PalycC, TEMIepaTypa,
HX B3aHMOCBSI3b. Jlnarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCThHY.
3BE31pI IVIABHOM IOCIEAOBATENHHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTEY IS

3BE3]] ITIaBHOM MOCIEA0BATEILHOCTH

8.6

8.7

Buyrpennee CTpOCHHUE 3BE3 L.
COBpCMCHHI)IC IpeaACTaBJICHUA (6]
MIPOUCXOXKIAEHNN U 3Boyronuu ConHIa u

3BE3. DTanbl )KU3HU 3BE3I

Mneunsiii Ilyte — Hama ['amakTuka.
CnupanbHasgs  crpykrypa ['amaktuku,
pacmpenelieHue 3BE3M, Ta3a M IBLIM.
[lonoxenne u paBmwxenne CoiHua B
lanaktuke. Ilnockas u cdepuueckas

noAcucTeMsbl I'ajakTuKU

8.8

Tumnel ranakTuk. Paguoramaktuku u

KBazapbl. UYEpHblE JBIpBI B spax




TaJIaKTHUK

Bcenennas. Pacmmpenue BcenenHoil.

3akoH Xa00Oiya. Pasberanve rajgakTuk.

8.9 Bospact u panuyc Bcenennoli, teopus
bonpmoro B3peiBa. Mogens «ropsyei
Bcenennoii». PenukToBoe uzinyyeHue
MacmTabHast cTpykTypa BceneHnHoid.

8.10 MeraraiakTuka. Hepeméunnie

poOJIEeMBI aCTPOHOMUU
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