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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHWM M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTeIbHOM Mporpammsl, mnpeactaBieHHbIXx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusx Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Copnepkanue mnporpaMMbl 10O (U3MKE HampaBieHO Ha (HOpMUpPOBAHME
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHupa obyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxona. Ilporpamma no ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yJbTaTaM
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOJMMOCTb pPEATU3aLUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHsS] (PU3MKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUSI Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM YpOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHMS Kypca (pU3nuKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Ou3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOT0 MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. HHIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yIOLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBI
JeXKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE M AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenenseT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIYYeHHUs HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHUX.
N3ydyenne (UMK BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYarommxcs, B (HOPMUPOBAHHE YMEHUHA MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BBINIOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeUHEH BOKPYr (Qu3nueckux Teopui. Benymum B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ¢usuku mpemmnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEJECHUSA DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CpPETHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs (puznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MNPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHMUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJX0JI B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alldU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
NpaKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecca HCXOJs U3 OCOOCHHOCTEW TUUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOyYaromMUMHUCd YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIENSAETCS PEMICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 111 pacu€THBIX 3a/1a4y MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aIaHHON (hU3UYECKOM MOJIEIIBIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTU Kak M3 OJHOTO pazliesia Kypca, TaK U HWHTETPUPYS 3HAHUS W3
pa3HbIX pa3zenoB. /(s KayecTBEHHBIX 3a/1a4 NPHUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCsl B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3MKM WIM B YCIOBUAX HMHTEIPUPOBAHHOIO KaOMHETa
IPEIMETOB €CTECTBEHHO-HAYYHOIo LuKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3HKe yYEHHYECKHX MPAKTUYECKHX PadbOT U JEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyJoBaHHE (OpPMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI M3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMATHUYECKHX KOMIUIEKTOB M OOECIEYMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydaommxca. TemMaTHyeckue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IOCTPOEHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00OpaTOpUil.

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

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YalOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTHUE HUX HMHTEUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ IO3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHUPOBO33PEHHS KaK peE3ylbTaTa HW3YYCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (opMupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJb30BAHHEM
bu3MYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (UBWKU IS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX Lene o0ecreynBaeTCsl pelIeHneM CIEeIyIoMMX 3aad B

nporecce U3y4eHus Kypca GU3NKU Ha ypOBHE CpeHEro o01iero oopa3oBaHus:



e TmpuHOOpEeTeHHEe  CHUCTEeMbl  3HaHUK 00  Oo0mMX  (U3HUECKHX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsSI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIIOCOOOB peLIEHUs pPAa3IUYHbIX 3a7ad C $BHO 3aJlaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JAECUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, X BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEIENICHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH 1€ATEIBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B HEJEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemelii B mporpamMme no (U3MKE IEpeueHb JIabopaTOpHBIX U
OPAKTUUECKUX paboT SIBISETCA PEKOMEHIOBAHHBIM, YUWUTEIb JEJIaeT BBIOOp
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM MHIMBUIYaJbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

duszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusznyecKkue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOpPMUPOBAHUU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IM(POBBIE H3MEPHUTEIbHBIE MPHOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOI'O JABHXKCHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemerieHre, CKOPOCTh (CpeaHssI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPEHHUsS, MNYyTH U MEpeMEIICHUS
MaTepUaibHOU TOYKHU OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaiCHUSI.

KpuBonuHeitHoe  aBvkeHue. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJIYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAs
ckopocTh. [leproa u yactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUUYECKOE MPUMEHEHUE: CIUI0METD,
JBI>KCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenb cucTtembl O0TCU€Ta, WLTKOCTPAIUMS KHUHEMATUUYECKUX XapaKTEPHUCTHK
JIBUKEHHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAECIEHUS] MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIs MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Byl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOM Touku. TeopemMa 00 H3MEHEHUHU
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTUA. [TorenmaneHas DHEPTUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HENMOTEHUHUaNbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MECHEHUEM MEXAaHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKOW DHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MogekysipHast Gu3MKa 1 TEPMOJIMHAMUKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U MX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIKECHUS U
B3aUMOJICMCTBUSL YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TE U OOBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkama temneparyp
Llenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEpPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuxu

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U crIOc0o0bI €€ n3meHeHus. KonnuecTBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEeIMIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBhlii 3aKOH TEPMOJMHAMUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJIMHAMUKH K m3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEWCTBUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MamuHax. KoadduimerT monae3Horo
nericTBus TemuioBod MmammuHbl. I{ukn KapHo m ero ko3pduimeHT IoIe3HOro
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIeMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: JBUTaTEelb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHne BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Teaa IpH TeIuionepeiaye.

OnelT MO anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie padbonul

N3mepeHue yaenbHOM TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemMeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: THUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX TapOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUS KPUCTAJUIMUECKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DneKkTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAaHECHHS
AIIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUYECKUIT 3apsi.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn



CYyNEPHO3ULINU ANEKTPUUYECKUX Tonei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
OJISL.

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

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JICKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepeHune 3meKTpOEMKOCTH KOHJIEHCATOpa.

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

DONEeKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEenu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AENbHOE CONPOTHBIECHUE BEUIECTBA.
[TocnenoBaTenbHOE, TAapaIeIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOITHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUja M BHYTPEHHEE CONPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 MOJaHOM (3aMKHYTOM) 3JIeKTpudecKoi enu. KopoTkoe 3aMbIKaHUE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBenHas u MpUMEcHasi  MPOBOJUMOCTD
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuii TOK B razax. CamMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3aMbIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJLIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomol

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

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

HaGmronenue amexTpoiusza.

MexknpeaMeTHble CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3mueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEITUPOBAHNE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAIJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAaHOMATEpPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  IOCTOSHHBIX  MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM WHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUHUNA MAarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJISI JUIMHHOTO IPSMOI0 NMPOBOJHHWKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrkKeHHE 3apsHKEHHOM YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1osne. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKHUU. [lOoTOK BeKTOpa MarHuTHOM
UHAYKOUU. OJEKTPOABIKYLIas CUja HMHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykunu dapanes.

BuxpeBoe dleKTpUYECKOE ToJIe. DJEKTPOABWKYIIAs CUla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWU. OJEKTPOABIXKYyLIas  cujia
CaMOWHIYKLIMH.

DHEPrust MAarHUTHOTO TTOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yYCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTENIN DJIEMEHTapHBIX
YacCTHUL, MHAYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MarHUTHBIM MOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD 3JIEKTPOJABHKYILIEH CHIIBI MHAYKIMU OT CKOPOCTHU MU3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKIUU.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONE0AHUA

Konebarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasATHUK. MareMaTH4eCKUii MAasATHUK. Y PaBHEHHE TapMOHUYECKHX
kosebanwuii. [IpeBparieHue sHepru Npyu TaApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHUYEeCKUMU U
ANEKTPOMArHUTHBIMU KoJieOanusiMu. Dopmyna TomcoHna. 3akoH COXpaHEHHUS
HHEPrUU B UJ€ATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHHUUECKHE
kosieOanus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMAAQJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynpTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJI€OATENbHOM cHUCTEMBbl (NMPYXUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJIeOaHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepedHble W MPOJOJIBbHBIE BOJHBI.
WnTepdepentms u qudpakius MEXaHUYECKUX BOJIH.

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

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKHue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneob:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnrogenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pEe30HAHC.

Habmonenue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHbI HICTOUHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBEJIWYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpaxuus cBera. JudpakiuonHas pemérka. YCJIOBHE HaOII0ICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIeCKOna.

Habmronerne natepdhepeHIIy CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yeHue cexTpa ¢ MOMOIIbI0 TUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomwl



W3mepenne nokasaress NpeJoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

['panuiel  TPUMEHMMOCTH  Kjaccuyeckod — mexaHuku.  [loctynaTs
CIEIUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJSA CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIHHOCTH DUHIIITECHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIECHUE BPEMEHH U COKpAILCHUE
JUIMHBIL.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEITUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOSI.

Paznen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dotorpdexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpaHunar
dboTtoaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTUUECKOE NpPHUMEHEHHE: (HOTOIIEMEHT,
dhoToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oto3(p(HeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
IImanerapHas Mogmens aroMma. lloctrymatel bopa. M3nydenue u moriomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPIHUHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOITHOBOM
Ty aiu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nrabopamopnsle pabomuwl

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anba-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacmaia.

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJOTHYECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DinieMeHTapHble YacTUllbl. OTKPBITUE O3UTPOHA.

MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpeKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otanel pa3BuTUA acTpoHoMuu. [IpuknagHOEe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3B&3mHoro nHeba. Co3Be3ausi, spKkue 3BE3BI, IUIAHETHI, MX BHJIMMOE
JBIDKCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ U 3BE3.
3BE3/bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kjlacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. ITonoxenue u auxenune CoiHUa B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapys U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maromuiee MOBTOPEHUE

Ponr usuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4yHOU KapTUHE MHPA, POJib (U3NUECKON TEOpUr
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(dbu3nYeCcKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBIEHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, YKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: peuieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMIH, TPU3HAKK TOJ00MS TPEYTOJIbHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, NCUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, PEICKA3aHUE 3eMIICTPSICCHU.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHIAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroUuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHHWHA, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHUE >KH3HEHHOTO
OTIBITA W OTBITA JESITEILHOCTH B IPOIIECCE PeaM3aIlii OCHOBHBIX HaIpPaBJICHHUM
BOCITUTATEIHHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaK AKTUBHOTO U
OTBETCTBEHHOTO WiICHAa POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpEcaxX Tpa)KIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHON OpraHU3AIINY;

YMEHHUE B3aMMOJICHCTBOBATH C COITMATLHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEITLHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOH WJIECHTUYHOCTH,
MaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIICEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STHICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOI0;

OCO3HAHHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAs AICTETUKY HAyYHOTO TBOPYECTBA,
pUCYIEro (pu3nYecKoi HayKe;



S) TpPyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

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

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HaHHE TIJ100aIbHOrO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

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

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH M0 (QU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKM  OCYHIECTBJIATH  IPOEKTHY0O U HUCCIIEJOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJjornyecKkue 1eMCTBUSA:
CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
OnpeAeisTh eI JEATCIBHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaeMbIX
(bU3UYECKUX SIBJICHUSX;
pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHUaJbHbIX U HEMaTepUAIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B IESITEILHOCTD, OIIEHUBATh COOTBETCTBHUE PE3YyJIHTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEAbHOIO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIICHHUE IPH PEIICHUH KU3HESHHBIX TTPOOJIEM.
ba3oBble ncciienoBarTe/IbCKue AeiCTBUS:
BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATUSIMU M METOJaMHU
bu3nYecKoil HayKH;



BJIAJICTh HaBBIKAMHU YUEOHO-UCCIIEOBATENHCKON W TPOCKTHOU JEATETLHOCTH
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOMCKY
METOJIOB pelieHusl 3a1ad (U3UIECKOTO COJCpKaHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB MIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa30OBaHUI0 M TPUMEHEHHIO B PA3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00s1acTh (hU3UKH;

BBISBJISTH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHsS, HaXOJIWUTh apryMEHTHhI JJIs JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIONYYCHHBICE B XOJE pEIICHHWs 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OIICHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3WKEe B TPAKTUIECKYIO 00JaCTh
KU3HEACATCITbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IMIPEAMETHBIX 00JIacTek;

BBIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTrHHAILHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE ATbTEPHATHBHBIC PEICHUS.

Pabora c nnopmanueii:

BJIaJICTh HAaBBIKAMHM IOJyYCHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W WHTEPIIPETAINI0O MHPOPMAIMK PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/lad ¢ CcOOMIoJiecHHEeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeeHHUs, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(OPMAITMOHHON OE30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKAaHHWS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUST HHPOpPMAIIUU | IIEIICBOM ayIUTOPHH, BEIOUpast ONTUMATIBLHYIO
dbopMy TIpEICTABICHHS ¥ BU3yaJTH3aIUH.

KoMMmyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe NeCTBHA:
OCYILECTBIISAThH OOIICHNUE HA YpOKax (PU3MKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO y4YaCTHHKA KOMaHIbI B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLICHWBAaTh HJEH C IO3WLIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JAaCTH
(GU3MKM W acCTPOHOMHUH, BBISBIIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIaH PEIICHUS PacdYE€THBIX U KaueCTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MPAKTUUECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAHMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIGHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI PeIIEKCUH JIJIsl OLIEHKH CUTYyalluH, BHIOOpa BEPHOIO
peuieHus;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEATOIar aFOIIHA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaTHCA K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHXKEHUIO TEIH U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

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

HNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKA, UHEPIIMATIbHAs CUCTEMA OTCYETa, AOCOTIOTHO TBEPOE TEO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] PU pelieHnn (PU3NIeCcKux 3a1ad;

pacrno3HaBath (U3UYECKHUE SBICHUS (MPOLECChl) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



ANEKTPOJAUHAMUKHU: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBH>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, HWHEPIUS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALUs, IJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZ€, CBS3b MEXKAY IapaMeTpaMu COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3UUYECKUE BEITUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
MMIYJIbC TE€Jla, KNHETUYECKas YHEPIrusi, MOTCHUUAIbHASA YHEPTHS, MEXAHUYECKAS
paboTa, MeXaHWYECKasi MOIIHOCTh;, NPU ONKHCAaHUU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKU CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh HM3YYEHHBIC TEIJIOBBIC CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCINONB3yd (U3MUYECKUE BEIWYMHBL: JaBJICHWE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYECKAsT YHEPIUsl XaOTUYECKOTO JABUKEHHUSI MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIsI JHEprusi, padbora rasa,
KOO(PPUIIMEHT TMOJIE3HOTO JCHCTBHS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHMIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUUNHAM;

ONMCHIBAaTh U3YUYEHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYMHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIHUAN, PAa3HOCTh MOTEHIIMAJIOB;
IpU ONHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3MYECKUIA CMBICT HCIOJIb3yEeMbIX
BEIIMYMH, MX OOO3HAYCHMS] W €JIUHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKue
3aKOHBI U TIPUHIIUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akons HeroTOHA,
3aKOH COXPAHECHUS MEXaHWYECKOM JHEPIuM, 3aKOH COXPAHEHUsS HMIIYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIepaTypoy, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTh OCHOBHBIE TPUHLMIBI JEHCTBUS MAIIUH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOIeMy/3aady HW TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEpPEHUS M MCIOJb30BaTh W3BECTHHIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(UKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »JKCIIEPUMEHTa, Y4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy1I0BaHUS;

pemarb pacy€THblE 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHS 33J1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYMHBI U (HOPMYIIbI,
HEoOXOouMble NIl €€ pelIeHHus, NMPOBOJUTH Pacu€Thl U OIEHUBATh PEaJIbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINYNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MpPU  pPELIEHUH  y4dyeOHBIX  3aJad  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW M HAay4YHO-MOMYJSPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3UYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOTYYaeMyt0 HH(OPMAIHIO;

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

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



paboTaTh B TpyNIe C BBIOJTHECHUEM PA3IMYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pACHpPEnessaTh OOS3aHHOCTH |
MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBaEMOM IPOOIEMBI.

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

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3HKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOH KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHS HU3YyUYCHHBIX (PU3UYECKUX MOAEICH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3NYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJUHAMUKHU M KBAHTOBOM (DU3UKU: DJICKTPUUECKAS] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKA, B3aMMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpoOCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUsi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBeTOBOE JTaBICHHES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaIuOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pA3JIMYHBIX  Cped) W

AJIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), HUCIONB3YsSd (PU3NYECKUE BEIUUYHMHBI:
IIEKTPUYECKUHN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
MHIYKIUS MarHUTHOTO MOJs, cwia Ammepa, cuna JlopeHna, MHIyKTMBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO M MArHUTHOTO IMIOJIEH, NMEPHOJ M YacToTa
KojeOaHul B KoJeOAaTeTbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHHUE U
ONTHUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UYECKUM
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(bopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JpPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUA M IPOLECCHI, HCIIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMITYJIbC (DOTOHA, IEPHO]T MTOTypacIaga, YHEPTHUSI CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICI
UCIIOJB3YEMbIX BEIMYMH, UX OOO3HAYCHUS W E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBIICHUS, UCIONB3Yys (PU3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasjieibHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOrO 4MCIa, MOCTYJaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HAMIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKMCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOHATh HKCIEPUMEHTHI 0 MCCIEAOBAaHUI0 (DU3UYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBath MpoblieMy/3aady M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO O0O0PYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIMpOBaTh BHIBOIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
OpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI [0 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII0/1aTh MpaBuiia 0€30MacHOT0 TpyJa MPU MPOBEJACHUU HCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOIO
000py10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PM3MYECKHE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,



HEoOXOouMble AJisi €€ pEeIlleHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1aU: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[IEMOYKY pacCyXJIEHUI C ONMOpoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUS y4eOHOW W HAyYHO-TIONYJISIPHOW MH(pOpMAIMU, TOJTYYSHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBl JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIH30BAaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIsl o0ecrieyeHus: 0€30MacHOCTH NP OOpAIEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B TpyHIe C BBHIMOJHEHHEM pA3JIUYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNIbl, PANMOHAIBHO pACIPEAENATh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosanuyectBo yacos DJIEeKTPOHHBIE
HanmeHnoBaHue pa3iesioB u TeM undposbie
Ne i/ P Konrpoasnbie | IIpakTHuyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchbl
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O TIO3HAHUS
1.1 ®u3uKa U METOIbl HAYYHOTO TTO3HAHMS 2 bubmmorexa LIOK
' ARLHAYE https://m.edsoo.n/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmmorexka [IOK
21 Kunewaruka > https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
2.2 Jlunamuka 7 https://m.edsoo.ru/7f41bf72
bu6mmotexa [IOK
23 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 1 1 hitps://m.edsoo.ru/ 741672
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU 9 | bubnuotexa [IOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6nmnorexa [IOK
2 1 1
3 OCHOBb TEPMOHHAMIKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELIECTBA. 5 bu6nuoreka [IOK
' da30BbIe IEPEXOBI https://m.edsoo.ru/7f41bf72




Hroro no pazaeny

24

Paznen 4. DJIEKTPOJANHAMUKA

bubnnorexa [JOK
41 IEKTPOCTATHKA 10 https://m.edsoo.n/7f41bf72
[TocTostHHBIN neKTpruUecKuil TOK. TOku B bubmmoreka [IOK
4.2 12
pa3IMYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




11 KITIACC

KosnunuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB 1 TeM nu(poBbIe
Ne i/ P Kontpoasnbie | IIpakTHuyeckue (ubp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. 3JIEKTPOJIUHAMMUKA
11 MarnuTHo€ noJie. DIeKTpOMarHuTHas 1 1 3 bubmmoreka [IOK
) WHAYKIUA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
71 MexaHuuyecKue U 2IEKTPOMarHuTHhIE 9 | bubnuoreka [LIOK
' KoJieOaHus https://m.edsoo.ru/7f41¢97¢
29 MexaHu4yecKHe 1 JJIEKTPOMarHUTHBIE 5 | bubnnorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka I[IOK
. 1
23 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Paszea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cielIUaIBLHON TEOPUU 4 I bubnuoteka [IOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DNeMEeHThI KBAaHTOBOM ONTHUKHU 6 hitps://m.edsoo.ru/ 74107
4.2 Crpoenue aroma 4 bubnmoreka [IOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE S71pO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazaeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DeMEeHTHI ACTPOHOMUH U aCTPOPU3UKHU 7 bubmoreia HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazaeny 7
Paznen 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 Ob6o0maroree MOBTOpEeHHE 4 E;Ir?s?/l;l;fcllcsifn?/fﬂlwk
Hroro no pazaeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB JJIeKTPOHHBbIE
nu@posbie
Nen/m | Tema ypoka Konrpouabsnsie | IlpakTuyeckue p
Bcero o0pa3oBartejibHbIE
padoTsI padoThbI
pecypchbl
| ®usuka — Hayka o npupoze. Hayunsie | bu6nuoreka [IOK
METO/IbI [I03HAHUS OKPYKAOLIEro Mupa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMupoBaHUM
2 COBPEMEHHOMN Ea HOM K(i.) ’Il“)I/IHIfI) MHpA, B 1 bubmorexa HOK
p . yi p up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIIOIEH
Mexannueckoe IBUKEHUE.
3 OTHOCHUTEIBLHOCTh MEXaHUYECKOTO | bubmnoreka LIOK
nBuxeHus. [lepemelienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE MPSAMOJIMHENHOE IBH>KCHUE 1 bubmmorexa [IOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IPSMOJIMHENHOE | bu6mumoreka [LIOK
JBHKCHHE https://m.edsoo.ru/ff0c372¢e
6 CBobosHOe majeHne. Y CKopeHue | bu6mumoreka [LIOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
7 KpuBonunelinoe neuxenue. /[Bnxkenne 1 bubnnorexa [HOK
MaTepUaJIbHOU TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHocuTenbHOCTH ["anunes.
8 HuepuumansHbie cucteMsl orcuera. [lepBbii 1 bubmorexa [OK
P P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [IpuHuun cyneprno3uiuu 1 bubnmoreka [JOK




cuit. Bropoii 3akon HeroToHa i
MaTEepUAIbHON TOYKHU

https://m.edsoo.ru/ff0c3be8

10 Tperuii 3akoH HproToHa 111 MaTepUaIbHBIX bubmmoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8

1 3aKoH BCeMUpPHOro Tarorenus. Cuna bubnmoreka [JOK
TspkecTH. [lepBast kocMuueckas CKOpOCTh https://m.edsoo.ru/ff0c3d00

bubmnoreka LIOK

12 Cuita ynpyroctu. 3akos ['yka. Bec Tena hitps://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddbunuent tpenus. Cuia

13 conpOTiBneHmI ns)nq)nBHmeHmE Tena B bubamorexa HOK

https://m.edsoo.ru/ff0c3f76

JKUJKOCTHU WM ra3e
[TocTynarenbHOe U BpalaTeibHOE

14 JIBIKEHHE a0COIIOTHO TBEPJIOTO Tea. bu6nmmoreka [IOK
MowmeHT cuinbl. I1nedo cumbl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TENA
HNMnynbec MatepuaabHOM TOUYKH, CUCTEMBI

5 MaTepuaibHBIX TOUYEK. VIMITyJIbC CHITBI. bubnuoreka LIOK
3aKoH coXpaHEeHUs1 UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ota u momHoOCTh cuibl. Kunetnaeckas

16 SHEprus MarepuanbHoif Touku. Teopema 06 bubmmorexa [OK
M3MEHEHUU KHHETUYECKOW SHEPTUN tpe /.o ru/ITe 502
[TorenumansHasg sHeprus. [loTeHmansHas

7 SHEPrus ynpyro aeGopMupoBaHHOM bubnmnoreka [JOK
npyxuHsbl. [loTeHunanbHas SHEpPrus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MMOBEPXHOCTH 3eMIIH

13 ITorennuanbHbIE M HENOTEHIINAIbHBIE CHIIBI. Bbubnmmoreka [JOK

CBs3b paGOTLI HCIIOTCHIMAJIBHBIX CHUJI C

https://m.edsoo.ru/ff0c478¢c




U3MEHEHUEM MEXAHUYECKOM dJHEPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUSI
MEXaHUYECKON IHEPIrUn

19

JlabopaTtopHast pabora «Hccienoanue
CBA3U pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHUYECKOH PHEPTUH Tella Ha IPUMEpe
PACTAKCHHA PE3UHOBOTO KI'yTa»

20

Kontponsnas padora Ne 1«Kunemaruka.
Jlunamuka. 3aKOHbBI COXpPaHEHUS B
MEXaHUKE»

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

21

OCHOBHBIE [TOJIOKEHUSI MOJIEKYJISIPHO-
KMHETUYECKON TeoprH. bpoyHOBCKOE
newkenue. npdysus

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep ABUKEHUS U B3aUMOJCHCTBUSA
YacTHIl BelecTBa. Moiesn CTpoeHus ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

23

Macca monekyn. KonnuectBo BeniecTsa.
ITocrosnnas ABoraapo

24

TernmoBoe paBHOBecue. TeMmneparypa u €
usmepenue. lllkana remneparyp Llenscus

25

HNneanpuernii raz B MKT. OcHOBHOE
ypaBHeHue MKT

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIiepaTypa Kak Mepa
CpeHEel KUHETHYECKOW SHEPTUU JIBHKEHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Kraneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHA. I'a30BBIC 3aKOHBI

28

JlaGopaTtopHas pabota Ne 2 «lccrnenoBanme




3aBUCUMOCTH MEX Y IMapaMETpaMu
COCTOSAAHUA pAa3pPCIKCHHOIO ra3a»

H3omponecchl B HacaIbHOM ra3e U ux

bu6mmoreka [IOK

29
rpaguyecKoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss 3HEprusi TepMOJAMHAMUYECKON
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUS.
30 KonuuecTBo TemnoTs! u padbota bubamorexa HOK
p ) https://m.edsoo.ru/ff0c5952
BuyTpeHHss 3HEprus 0JTHOATOMHOI'O
UJeaNbHOrO raza
31 Buasl Terionepenaun bubmmorexa [IOK
A pei https://m.edsoo.ru/ff0c5¢36
VnenbHas TEIOEMKOCTh BELIECTBA.
bubmuorexa [JOK
32 KonuyecTBOo TEMIOTHI IpH TEILIONEpEaaye.
. https://m.edsoo.ru/ff0c5¢36
AnuabaTtHbIi poriecc
3 IIepBbIil 3aKOH TEPMOAVMHAMUKHU U €T0 bubnnorexa [OK
NIPUMEHEHNE K U30IIpoLeccaM https://m.edsoo.ru/ffOcSefc
34 HeoOpaTuMocTh Mpo1eccoB B IpUPOJE. bu6nuoreka LIOK
BTopoii 3aKk0OH TepMOIMHAMUKHN https://m.edsoo.ru/ff0c6230
35 ITpunun aeiicteus u K11 TerutoBoi bu6mmoreka [IOK
MallluHbI https://m.edsoo.ru/ff0c600a
36 [Mukn Kapuo u ero KIIJ
37 DKoJIorn4YecKue npoosieMbl
TETIOPHEPTETHUKN
18 O6o06maromuii ypok «MosekysipHas bubmuoteka [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
39 KonTtponsHas pabota Ne 2«MonekymsipHas bu6mmoreka LIOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooOpa3oBaHre U KOHICHCAITHSI. bu6mmoreka [IOK




Hcnapenue u xunexnue

https://m.edsoo.ru/ff0c63b6

AOCOIIOTHAS ¥ OTHOCUTEJIbHAS BIIAXKHOCTD

bu6mmoreka [IOK

41
BO3Ayxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
Trépnoe Teno. Kpucramiuueckue u
0 amopHbIe Tena. AHU30TPOIUS CBONCTB bubnmoreka [JOK
KpUCTAILIOB. JKHIKHE KPUCTAILIBIL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepuabl
A3 IInmaBienue u Kpucraymmsanus. Y AenbHas bubnuotexa [JOK
TeruioTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmnoreka LIOK
44 YpaBHeHUE TEMIIOBOTO OaiaHca
PABHEHHE TEIIOBOTO DA https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. DIEKTPUUECKU 3apsl. bubnuotexa [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ffOc6bcc
[IpoBOIHUKY, TUAIAEKTPUKU U
46 n(fn HOBO HIfKH 3aK(I))H COXpAaHEHUS Brbmmorexa LIOK
YHpOBOA ' P https://m.edsoo.ru/ff0c6bce
AIEKTPUIECKOTO 3apsia
47 B3aumoneiictBue 3apsaoB. 3akon Kynona. bubnunoreka [IOK
ToudeyHbIil dIIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTB DIEKTPUYECKOTO TOJIA.
48 II I/Ii UII CYTIEPIIO3U I/IIOI/I AJIEKTPUYECKUX bubmmorexa [IOK
P Vu yHep " .. P https://m.edsoo.ru/ff0c6df2
nosieit. JIlunuu HanpsKEHHOCTH
49 Pabota cuit a1eKTpoCTaTH4ecKoro moJs. bubnnoreka [HOK
ITorennuan. Pa3HOCTE MOTEHITNATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUDTIEKTPUKH B
50 3J'IpeKT OCTaTHYECKOM H(E)ne brbmorexa [OK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckas IpOHUIIAEMOCTh
" bubnnorexa [HOK
51 Onektpoémkocth. Konaencarop 1

https://m.edsoo.ru/ff0c7126




:‘)J'IGKTpOéMKOCTI) IIJIOCKOT'O KOHACHCAaTopa.

Bu6muoreka [IOK

32 OHeprus 3apsyKEHHOr0 KOHJEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 Ha6opaT"opHa;1 pabota Ne 3 «M3mepenue
ANEKTPOEMKOCTH KOHJCHCATOPA»
[IpuHIMn AEHCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMMPOBAIBHOTI'O alllapara,
CTpyHHOTO MpUHTEpa. DIIeKTpocTaTuYecKas
3amuTa. 3a3eMIEHHE IEKTPOIPHOOPOB
DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymectBoBanus. [locrosunsiii Tok. Cuia
33 toka. Hanpsbkenne. ConpoTuBiieHHe. 3aKOH
OmMa jy1st yyacTka Lenu
56 [TocnenoBarenbHOE, MapaieNbHOE, bu6nmmoreka [IOK
CMEIIaHHOE COEINHEHNE IPOBOJHHUKOB. https://m.edsoo.ru/ff0c74f0
57 JlabopaTtopnast pabota Ne 4«3yuenue
CMEIIIaHHOTO COETMHEHUS PE3UCTOPOBY
53 Pabota 1 MOIITHOCTH ANEKTPUIECKOTO TOKA. bubnuoteka [IOK
3axoH [Ixxoyns-Jlenua https://m.edsoo.ru/ff0c7838
59 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnunoreka [JOK
anekTpudeckoi nenu. Koporkoe 3ambikanue https://m.edsoo.ru/ffOc7ae0
JlaGopartopHas pabota Ne S«M3mepenue
60 O/1C ucTo4YHMKA TOKA U €TO BHYTPEHHETO
COIIPOTHUBIICHUS
61 [ToBTOpenue. Pemenue 3anau
& O06o0maromuii ypok « JIeKTpoANHAMUKAY /
Bcepoccuiickast mpoBepouHas pabota
63 KonTtponpsHas padora Ne 3 bub6nuoreka [IOK

«QNEeKTPOANHAMUKA )

https://m.edsoo.ru/ff0c8c56




64

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METAJVIOB OT TEMIIEPATYPHI.
CBepxnpoBOAUMOCTh

65

DneKTpuuecKuil Tok B Bakyyme. CBolicTBa
JJIEKTPOHHBIX ITYYKOB

66

[omyrpoBoAHUKH, UX COOCTBEHHAS U
pUMecHas poBoAuMocTb. CBoiicTBa p—n-
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI

bubmnoreka LIOK
https://m.edsoo.ru/ff0c84ae

67

DIIEKTPUUYECKUI TOK B pacTBOpax 1
paciuiaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUALIMSL.
DNeKTpoIn3

bubmnoreka LIOK
https://m.edsoo.ru/ff0c82ba

68

DIIEKTPUUYECKHI TOK B rasax.
CaMocCTOsATENbHBIN U HECAMOCTOSI TENbHBIN
pazpsa. Monnus. [1na3zma

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c84ae

OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME
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11 KJIACC

KosnunuyectBo yacos DJIeKTPOHHBIE
nudposbie
Nen/m | Tema ypoka Konrpoasnsie | IpakTndeckue
Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
[TocTostHHBIE MATHUTHI U UX
| B3aumoiericTBue. MaruutHoe noiie. Bekrop | bubnnoreka [IOK
MAarHUTHOM MHAYKUHUH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIHH
MarauTtHoe 1oJie NPOBOJHUKA C TOKOM.
2 OmeiT Opcrena. Bzaumoneiicteue 1 bubmorexa LHOK
P i https://m.edsoo.ru/ff0c98fe
IIPOBOJHUKOB C TOKOM
3 JlaGopatopnas pabora «3yueHue | | bubnnorexa [IOK
MarHUTHOTO IT0JIA KaTYIIKH C TOKOM) https://m.edsoo.ru/ffOc98fe
JlelicTBME MarHUTHOTO TOJIS1 HA POBOIHUK
4 ¢ TokoM. Cuna Amnepa. JlaboparopHas | | bubmuoreka [LIOK
pabota «VccnenqoBaHue neicTBUs https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM
JlelicTBME€ MarHUTHOTO TTOJIS Ha
but6mmoreka [JOK
5 JIBUKYIIYIOCS 3apsbKeHHY0 yactuiy. Cuma 1
https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabota cunbl JlopeHiia
DnekrpomMarauTHas nHayKuus. [lorok
6 BEKTOpa MarHUTHOU uHAyKuuu. 31C |
WHAYKIUU. 3aKOH JIEKTPOMarHuTHON
nHaykiuu Papanes
7 JlaGopatopnas pabora «lccnenoBanue | | bubnuoreka [IOK

SIBJICHUS SHGKTpOMaFHPITHOfI HHAYKIOUHU

https://m.edsoo.ru/ff0cal S0




WNHyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camOMHIYKIIMU. DHEPIUsl MATHUTHOTO
MOJISt KATYIIIKU C TOKOM. DJIEKTPOMarHuTHOE
nose

bubnuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IIOCTOSTHHBIE MATHUTHI,
JIEKTPOMArHuThbl, JIEKTPOABUTATENb,
YCKOPUTEIIN JIEMEHTapHbIX YaCTHII,
MHIYKIIMOHHAs 11€4b

10

O6o06maromuii ypok «MarauTHoe moJie.
3HeKTpOMaFHHTHa§I WHAYKIOUA»

bubnnorexa [JOK
https://m.edsoo.ru/ff0cab82

11

Kontponbnas pabora mo teme «MarautHoe
nosie. DJIeKTPOMAarHuTHasE UHIYKIUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHNUECKHE KOJICOaHHUS.
I"apmonnueckue KonebaHus. Y paBHEeHUE
rapMoHHUYecKux Konebanuii. [IpeBpamienue
SHEepPrun

bu6mmoteka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHnas pabora «lccnenoBanue
3aBHCUMOCTH IIepHO/Ia MaJIbIX KOJIeOaHU
rpy3a Ha HUTU OT JUIMHBI HUTH U MacChl

rpy3a»

14

Koneb6arenbHblil KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJeOaH!s B
U/ICTEHOM KOJIe0aTeTbHOM KOHTYpE.
AHanorus Mexmay MeXaHH4eCKUMH U
3JIEKTPOMArHUTHBIMH KOJICOAaHUSAMU

but6mmoreka [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUSs
SHEPTUH B UI€aTbHOM K0JIe0aTeIbHOM

but6mmoreka [JOK
https://m.edsoo.ru/ffO0cb9c4




KOHTYpe

IIpencrasnenue o 3aTyxarmux
KOJIeOaHUIX. BBIHy)KI[eHHbIe MCXaHHNYCCKHEC

bub6mmoreka [IOK

16 koJjieOanus. Pesonanc. BeinyxieHHbIE https://m.edso0.1u/ff0cbb86
ANEKTPOMArHUTHBIE KOeOaHus
[lepemennsblit Tok. CuHycouanbHbIN
17 IIepEMEHHBII TOK. MOITHOCTh IEPEMEHHOTO bu6mmoteka [LIOK
TOKa. AMIUIUTYAHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUIIBI TOKA M HAIPSHKEHUS
13 Tpauchopmarop. [IpousBoacTso, mepeaaya
U I0TpeOJIeHUE AIEKTPUUECKOMN dSHEprun
VY CTpONCTBO ¥ IPAKTUUECKOE TPUMEHEHNE
19 3JIEKTPUYECKOT0 3BOHKA, TEHEPATOPA bubmmorexa LIOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKa, JIMHUHN 3JIeKTpornepenay
DKOJIOTHYECKHE PUCKU TIPU TPOU3BOJICTBE
20 anexkTposHepruu. KynbTypa ucnosiab3oBaHus
AJEKTPOIHEPTHH B TIOBCETHEBHOM KU3HU
MexaHnuyeckre BOJHBI, yCIOBUS
)1 pacnpoctpanenus. [lepuoa. CkopocTtsb bubmuorexa [LIOK
pacupocTpaHeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0ccad4
[Tonepeunslie ¥ TPOAOIbHBIE BOTHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa. bubnmnoreka [IOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
3 ONEeKTPOMarHUTHHIE BOJIHBI, X CBOMCTBA U bubmmoreka [IOK
ckopocThb. [1Ikana 31eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
4 [IpyHIMIBI pagUOCBSI3U U TEIEBUACHMUSL.

PazButue cpencts cBszu. Pagnonokanus




Kontposnbnas padota «Konebanus u

bubmnorexa [JOK

25
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE PACIPOCTPAHEHUE CBETA B
. . bubmmoreka [IOK
26 OoIHOpOHOM cpefe. ToueuHblid HCTOUYHHK
https://m.edsoo.ru/ff0cd350
ceera. Jlyy ceera
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenue nzobpaxeHnuii B buomiorexa LIOK
) p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenomiienue cBera. [lonHoe BHyTpeHHEE
. bubnuoreka [JOK
28 oTpaxkeHue. [IpenenpHblid yrod MmoaHoro
https://m.edsoo.ru/ff0cd716
BHYTPEHHEI0 OTPaKEHUS
29 JlaGopatopHnas padota «3mepenue bubnnorexa [IOK
IIOKAa3aTelIs IMPEIOMIIEHU CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunsel. [TocTpoenne n300paxxeHuii B TMH3E.
30 ®opmyna TOHI;OI‘/JI JIVH3BI I;’Bem/lquHe bubmioreia LIOK
s ' https://m.edsoo.ru/ffOcddle
JIMH3bI
31 JlaGopatopHas pabota «MccnenoBanue
CBOWCTB M300paXEHUI B TMH3AX)»
Hucniepcus cBeta. C0XXHBIM cocTaB 6e10ro
32 csera. L[Ber. JJaboparopHas pabota
«Habnroenue nucriepcuu cBeTa
3 Wntepdepennus ceera. udpaxius cera. bubmmorexa LIOK
JudpakimonHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmmorexa LIOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTruyeckne mpruOOPHI M yCTPOICTBA U

YCJIOBUSA UX 0e30I1acHOro MMPUMCHCHU A




FpaHI/IL[BI MPUMCHUMOCTHU KJIaCCUYeCKOM

36 MexaHuku. [TocTynaTel cienuaibHON bubmmorexa [IOK
T B https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIHLHOCTU
37 OTHOCUTENBHOCTH OTHOBPEMEHHOCTH. bubanoreka [IOK
3ameyieHre BpEMEHU U COKPAICHHUE JTUHBI https://m.edsoo.ru/ffOcfa4?2
DHeprus U UMITYJIbC PEISATHBHCTCKOM
38 ‘-IaCTI:/I bl CB?BI)y Macfm C DHEpPrueu u bubmmorexa LIOK
HBL. P https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPIUsl MOKOs
39 KonTponbhas pabota «Ontuka. OCHOBBI bubmmoreka [JOK
CIELMAaTIbHON TEOPUN OTHOCUTEIIBHOCTI https://m.edsoo.ru/ffOcf6{0
40 ®oronsl. Popmyna [Inanka. Dueprus u bu6mmoteka [LIOK
UMITyJbC GOTOHA https://m.edsoo.ru/ffOcfe16
Al OTtkpsiTHE U UccnenoBanue hotorddekra. bubmmoreka [JOK
Omeitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl portorddekra. YpaBHeHUE
42 QﬁHmTeIgI)Ha z[n(ﬁ(ﬁ)oma(pqr:ema «KpacHas bubmorexa HOK
<GP https://m.edsoo.rw/ff0d015¢
rpanuia» potodddexra
JNaBnenue ceeta. OnbiTel I1. H. JIeOGenena. bubmuorexa [JOK
43 .
XHUMHYECKOE ICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKkue yCTporucTBa U MMPAaKTHIECKOE
44 npUMeHeHHe: (POTOIEMEHT, (POTOJaTUHK,
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemenue 3a1a4 mo teme «3J€MEHTHI bubmuorexa [JOK
KBAaHTOBOU ONTHUKH https://m.edsoo.ru/ff0d0302
Mopens aroma Tomcona. OnbIThI
A Bbub6nunoreka [IOK
46 Pesepdopra o paccesHUIO 0-4aCTHII.

IInanerapnas mozens aroma

https://m.edsoo.ru/ff0d091a




bu6mmoreka [IOK

47 [Toctynater bopa
Y P https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornomeHue GoTOHOB MPU
i ¢ P bubnuoreka [JOK
48 MEPEXOE ATOMA C OJTHOTO YPOBHSI SHEPTUHU
N https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Bunsl criektpoB
BonHoBEelIe cBoiicTBa yactull. BoiHr! e
49 Bpoiins. KopmyckymnsipHO-BOTHOBO#M bubnnoreka [IOK
nyanu3M. CIOHTaHHOE U BBIHYXICHHOE https://m.edsoo.ru/ff0dOca8
U3ITy4YeHHe
OTKpbITHE paTUOaKTUBHOCTU. OMBITHI
50 Pesepdopa mo onpeneneHuio cocraBa bubmmorexa [IOK
peop P https://m.edsoo.ru/ff0d0fd2
PaaNOAKTUBHOTO U3ITyYEHUS
CgoiictBa anb(a-, 6eTa-, raMmMa-u3TydeHHUS.
51 BinsiHue paiMoakTUBHOCTH Ha KUBbBIE
OpraHU3MBI
OTKpbITHE IPOTOHA U HEWTpOHA. Y30TOMBI.
59 Anbda-pacnan. DNeKTpOHHBIN U bubnnorexa [IOK
MMO3UTPOHHBINA OeTa-pacman. ["amma- https://m.edsoo.ru/ff0d1162
U3Iy4YeHNE
DHeprusi CBsI3M HYKJIOHOB B sifipe. S aepHbie
53 peaktmu. SnepHslit peaktop. [Ipobnemsl, bu6mmoreka [IOK
MEPCIIEKTUBEL, DKOJIOTHYECKUE aCIIEKThI https://m.edsoo.ru/ff0d1356
SIIEPHOMN SHEPTreTUKH
DOneMeHTapHble YacTullbl. OTKpbITHE
MO3UTpOHA. MeTOo/IbI HAOMIOICHUST U
but6mmoreka [JOK
54 perucTpanmu AeMEeHTapHbIX YaCTHII.

Kpyrastit cron «®yHaaMeHTalIbHbIE
B3auMOICHCTBUSA. ENMHCTBO (hm3nueckoit

https://m.edsoo.ru/ff0d0e38




KapTUHBI MUPa»

55

Oransl pa3BuTHs acTpoHoMuu. [Ipuknannoe
1 MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Bun 3B€3qH0TO HEbA.
Co3sBe3aus, sipKue 3BE3/1bl, MJIAHETHI, UX
BuauMoe aBkenne. CollHeuHas cucTeMa

56

Comnurte. ComHeuHas akTUBHOCTD. VICTOYHHUK
sHeprun CoJIHIIA U 3BE3T

57

3BE3/bI, NX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/bI TTIABHOM MOCIIEIOBATEILHOCTH.
Buytpennee crpoenue 38371, CoBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBomtounu CoHIA U 3BE3]T

58

Muneunsiii [TyTs — Hama ['anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNanakrtuke. I'anaktuku. YEpHbIe ABIPHI B
sIpax TajlaKkTHK

59

Bcenennas. Pas0eranue ranaktuk. Teopus
Bonpmioro B3psIBa. PenukToBOE N3ITydEHHE.
Meraranaktuka

60

Hepemennsie mpoOaemMbl aCTPOHOMHUH

61

KontponbHas pabora « dmeMeHThI
aCTPOHOMUU U acTPOPUIUKK»

62

O6o06matomuit ypok. Ponb pusuku u
ACTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COLIMAIbHON 1
ATUYECKOH cpepax MesTeTbHOCTH YeIOBEeKa




63

O6o0matromuii ypok. Posib u Mmecto pusuku
¥ aCTPOHOMHUH B COBPEMEHHOHN Hay4YHOU
KapTUHE MHUpa

64

O6o6mmaromuii ypok. Pons ¢pusndeckoit
Teopuu B (GOPMUPOBAHHUHU TIPECTABICHUH O
bu3ryecKoit KapTHHE MHpPa

65

O6o06maromuii ypok. Mecto ¢puzndeckoit
KapTHHBI MUpa B O0ILEM PsiIy COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX HpeI[CTaBJICHI/Iﬁ (6]
pHUPOJIE

66

PesepBHbIil ypok. MarautHoe nose.
DJNIeKTpOMarHuTHasi UHIYKIUS

67

PeszepBublil ypok. Ontuka. OCHOBBI
CIEIHATBLHON TEOPUH OTHOCUTEIIHLHOCTH

68

Pesepnsiit ypok. KBanToBas ¢pusuka.
OJeMeHTBl aCTPOHOMUU U aCTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odopa3oBanusi

10.1

10.2

10.3

JleMoHCTpHUpOBaTh Ha MpUMEpPax poidb W MecTo (U3UKH B
(hopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH U TEXHOJIOTHUU, B MPAKTUYECKON AEATECIbHOCTH
b1 {001 ()7

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (PU3UYECKUX MOJIEIICH:
MaTepuagbHas TOYKa, WHEpLHaIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOYCYHBIA SICKTPUYECKUN 3apsii — MpU PEIICHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

Pacno3naBaTh ¢uzndeckue sABJICHHUS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KHHETUYECKON TEOpHH
CTPOCHHSI BEIIECTBA W  DJJIEKTPOJUHAMHKH: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBH)KEHHE, CBOOOTHOE MaJieHue
TN, JIBUXXEHHE M0 OKPY)KHOCTH, WHEpIHs, B3aUMOJEHCTBUE Tell;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe o0bEéMa Tel TMpU  HarpeBaHUU
(oxJlaXkieHnn), TEIJIOBOE paBHOBECHE, HCIApEeHHe, KOHJIEHCallus,
IUIaBJIEHUE, KPUCTAJIM3AlUs, KWUIIEHHWE, BJIAXHOCTb BO3/yXa,
MOBBIIIICHHUE JIaBJICHUS Ta3a MPH €ro HarpEeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXJIy IlapaMeTpaMH COCTOSHHUS Ta3a B H30MPOIeccax;

QJICKTpU3anus T, B3aUMOJICHICTBHE 3apgaa0B

10.4

OnucelBaTh MEXaHUYECKOE JIBWKEHUE, HCHOIb3ys (U3HUECcKue
BEJIMYUHBL: KOOPAMHATA, IIyTh, IEpEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tella, CWIa, HMIYJbC Tela, KHHETHUYECKas DHEpIus,
MOTEHIIMAJbHAs JHEpPrusi, MeXaHudeckass paboTa, MeXaHH4yecKas
MOIITHOCTh; TIPU ONMMCAHUH NMPABUIBHO TPAKTOBATh (PU3NUECKHI CMBICIT
UCTOJb3yEeMbIX BEIMYMH, MX OO0O3HAueHHs] M EIWHUIIBI, HaXOIUTh
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BeInM4YnHaMun

10.5

OnuceiBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEI W TCILUIOBBIC



10.6

10.7

10.8

SIBJICHUS, HCIOJB3Yysd (U3MUECKUE BEIUYMHBI: JaBIICHUE Tas3a,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJNIE3HOrO0 JCWCTBUS TEIJIOBOIO JBHUTATENsS, IpPHU
ONHMCAaHUU MPaBHIIbHO TPaKTOBATh busnyeckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO PH3HUECKYIO BETHUNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh M3y4YeHHBbIE JJEKTPUUECKHE CBOWCTBA BEIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys (hU3HUECKHe
BEJIMYUHBI: ANEKTPUYECKUN  3apsf, JJIEKTpUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMANl, Pa3HOCTh MOTEHILHAJOB;, MpH
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYCHHS W CJWHUIIBI;, YyKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYl0 BEIUYMHY C JAPYTUMHU

BCINYNHaMN

aHaIM3UpoOBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLUIBL: 3aKOH BCEMUPHOIo TArotenus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IIPUHLAI CYNEPIO3ULUN CUJI, TIPUHIIUIT
paBHOIIpaBUs  HHEPLUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIIPHO-
KMHETUYECKYH) TECOPUIO CTPOEHUsS BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETUYECKOM SHEPruU TEIUIOBOIO JBHUKEHUS MOJEKYN C
aOCOJIIOTHOW TeMITepaTypoi, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; npu 3ToM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIpAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPHUHIIUIBI JCUCTBUS MAIWH, NPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3inyarh YCJIOBUS HX O€30MacHOro

HCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIE0BAHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPU
5ToM (GopMyIHpOBaTh NpodieMy (3alady) MU THIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U



HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpQLHHOCTCfI I/I3MepeHI/II\/‘I

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKrX BEIWYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3ybTaTaM UCCICOO0BaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOM M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHble 3aa4d ¢ SIBHO 33aHHOW (DPM3MYECKON MOMETBIO,
UCHOJNb3ys (PU3MUECKHE 3aKOHbl M NPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢dbu3nueckre BENMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
IIpOBOAUTD paCLIéTI)I 1 OOCHHUBATH PCAJIbHOCTD INOJYUCHHOI'O 3HAYCHUA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUS

Hcnonp3oBaTh MHpU  pelICHUMM YY4EOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMi W NPEACTABICHUS y4eOHOW W HAy4YHO-IOMYJISIPHOU
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAJIU3UPOBATD MMOJIYI4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU O0palleHnH ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOTO ITOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNiTh
00S13aHHOCTH ¥ IIJIAHUPOBAaTh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

IPYIIIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI



11 KIIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

11.1

11.2

11.3

114

JleMOHCTpHpOBaTh Ha TMpUMEpax poilb W MecTo (U3MKH B
(OopMHUpPOBaHUN COBPEMEHHON HAay4yHOW KapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKH W TE€XHOJOIHH, B IPAKTUYECKON ACATEIbHOCTU

.]'IIOI[GfI, OEJIOCTHOCTD U €AUHCTBO (bHSPI‘leCKOI;'I KapTUHBI MHUpPa

V4uuTeIBaTh T'paHUIIbl IPUMEHECHUA N3YUCHHBIX (1)I/ISI/I“ICCKI/IX MOI[GJ'IG?IZ
TOYCYHBIN SHCKTpI/ILIeCKI/Iﬁ 3apsaa, AACpHasA MOJCIIb aTOMad, HYKJIOHHAsA

MO/IEJIb AaTOMHOTO Siipa MPH pelIeHNH (PU3NIESCKHUX 3a/1a4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusmkm:
JIEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHoe  JEHUCTBUS  TOKa, B3auMo/ieiicTBHE MarHuTOB,
9JIEKTPOMArHUTHAs HWHAYKIUS, JEHCTBHE MAarHUTHOTO IO Ha
MPOBOJHUK C TOKOM MW JBIXKYIIMWACSA 3apsl, AJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, IPSIMOJMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpa)keHHe,  INpeloMieHue, uHTepdepeHuus, Audpakuus U
MOJISIPU3ALIMsl CBETA, IMCIEPCUsT CBETA, (DOTORIEKTPHUYECKUH ekt
(boTtoapdexrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHas

PaauOaKTUBHOCTD

OnwuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHMTHBIE, ONTHYECKUE, DJIEKTPUUECKYIO0 IMPOBOAUMOCTb Pa3IUYHbIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢u3nueckne BENWYMHBL:  DJJEKTPUUECKUH  3aps], CHiIa  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  DIEKTPUYECKOE  CONPOTHUBIIEHHE,
pasHocTh moteHuuanoB, D/IC, paboTa Toka, MHIYKIHMS MarHUTHOTO
nmosid, cuina Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KAaTyILKH,
SHEPrusl NIEKTPUYECKOTO M MATrHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KosiebaHui B KosieOaTeIbHOM KOHTYpE, 3apsi/i M CHJla TOKa B IpoLecce
FapMOHMYECKUX  JJIEKTPOMArHUTHBIX  KOJeOaHUH, (bokycHoe
paccTosiHue U OINTHUYecKas CHJIa JIMH3BI, MPU ONHUCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEJIHYMH, HX
0003HaYeHUsT W EIUHMIbI, YKa3blBaTh (OPMYIbI, CBA3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BEJTMUHHY C APYTUMHU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HNMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHHUHU
IIpaBUJIBHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APpYI'UMHU BECINYMHAMU, BEIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TAapajUIeIbHOTO COCIMHECHUS TPOBOJIHUKOB,
3akoH [[xoyns — JleHua, 3aKOH 3JI€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, YypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHHUS SJIEKTPHUECKOro 3apsjia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHWCJA, TMOCTYynaTtel  bopa, 3aKkoH
palMOaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHuTHOIO II0JIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

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

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (opmyaupoBaTh MpoOiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

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

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJINYHH, IIPpU 3TOM BLI6I/IpaTI> ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOJIYYEHHONW 3aBUCUMOCTH (PU3UUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBAaHUA

CobmomaTe mpaBuia 0Oe30MacHOrO Tpyna MpH  [POBEIECHUU



UCCIIEIOBAaHMM B paMKax y4eOHOro DOKCIIEpUMEHTa, Y4eOHO-
HCCJIEN0BATENbCKON U MPOEKTHOW AEATEIBHOCTU C UCIIOJb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYI0BaAHUSA

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckrue BENWYUHBI B (OPMYIIBI, HEOOXOIUMBIE IS €€ pPEeIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKICHHUM C OMOpPOil HAa M3y4eHHbIE

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHUd yueOHBIX 3aJad  COBPEMEHHBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUIS TIOMCKA, CTPYKTYPUPOBAHWS,
WHTEPIpETAlMd M TPEJCTABICHUS Y4YeOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, MOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHMKOB; KPUTHYECKHU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TIpUMEpHI BKJIAga POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBaTh JIEATENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTpUBaeMoil MpooIeMbl




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3aena

2.1

Konx nposepsiemoro

3JEMCECHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

1.2

®usuka — Hayka o npupone. Hayunbie
METO/bl TO3HAHUS OKPYKAIOIIEr0 MHpa.
Ponp skcnepuMeHnTa M TEOpuM B IpouLecce
MO3HAHMS  NPUPOJABL.  DKCIEPUMEHT B

¢buznke

MopenupoBanue (GU3MYECKUX SIBICHUH |
MPOLIECCOB. Hayunblie TUIIOTE3BI.
®dusnyeckne 3aKOHBI U TEOPUH. [ paHHIBI
MPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
[Mpuammn coortBercTBHs. Ponk u  Mecto
¢uszukn B (HOPMUPOBAHHH COBPEMEHHOM
HAy4YHOW KapTHHBI MHUpA, B TPAKTHYECKOM

NESITENbHOCTH JIFOIEN
MEXAHUKA
KNMHEMATUKA

Mexanuueckoe JIBUKEHUE.
OTHOCHUTEIBHOCTH MEXaHUYECKOT'O

nBuxkeHust. Cucrema orcuéra. TpaekTopus

[Iepememenue, CKOpOCTb (cpenusis
CKOpOCTb, = MTHOBEHHasi  CKOpPOCTb) U
YCKOPEHHE  MaTepUaIbHOM  TOYKH, MX
MPOEKIUA Ha OCH CHUCTEMbl KOOPAMHAT.
CioxxeHre TepeMEIICHUH U CJIOKEHHUE

CKOpOCTEH

PaBrOMEpHOE " PaBHOYCKOPEHHOE
npsMosinHeiiHoe — aBwkeHue.  ['paduku

3aBHUCHUMOCTH KOOpJAWHAT, CKOPOCTH,




YCKOpEHHsl, NyTH W  TepeMelleHUs

MaTepHaﬂbHOﬁ TOYKH OT BPCMCHHA

CBobonHoe majieHne. Y CKopeHue

CBOOOIHOTO MaIeHUS

2.1.5

Kpusonnnuelinoe nsuxeHue. PaBHOmepHOE
IBUKCHHE  MAaTE€pUAIbHOM  TOYKHM IO
OKPY>KHOCTH. YTJO0Bas CKOPOCTb, JTUHEHHAA
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpEMUTENILHOE YCKOPEHUE

TexHudeckue  yCTpOMCTBA:  CHUIOMETP,
JBUKCHHUE CHApsOB, LEIHBIE U PEMEHHBIC

nepenadn

[IpakTueckue paboTHlL. N3mepenue
MIHOBEHHOH  ckopoctd. HMccnenoBanue
COOTHOIIICHHU A MCKOY IMyTAMHU,
MPOIIEHHBIMU TEJIOM 3a M0CJIe10BaTEIbHbIE
paBHBIE  IPOMEXYTKH  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBM)KEHHM C HayaJlbHOU
CKOPOCTBIO, paBHOW Hymwo. M3yueHue
JBYDKEHUS ILAPUKA B BA3KOW IKHJIKOCTH.
W3ydyenue nBuxkeHUs Tena, OpOLIEHHOTO

TOPHU30HTAJIBHO

22

JTMHAMUKA

2.2.1

222

IIpunnun  orHocurensHOoCcTH  [amwiies.
[IepBeii 3akoH Hbrorona. Muepuunanbhble

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [TpuHumn

CYNEPIO3ULINH CHUII

223

224

Bropoii 3akon HeroToHa i1 maTepualbHON
TOYKM B HMHEPLUAIBHOW CUCTEME OTCUETa
(UCO). Tperuii 3akoH HploToHa s

MaTCpraJIbHBIX TOUCK

3akoH BceMupHOro TaroreHus. Cuia

TSAXKCCTH. HCpBaH KOCMHYCCKasA CKOPOCTh.



2.3

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJBKEHHS W CWIa TPEHHS IOKOS.
Koapdpunment TPEHHUS. Cuna
CONPOTUBIICHHUS] TPH [BIDKEHHHM Tella B

KUAKOCTHU WUJIM Ia3c

HOCTyHaTeJIbHOe n BpamaTcJIbHOC

JBIKEHUE a0COIIOTHO TBEPIOTO Tela

228

MoMmeHT  cuibl  OTHOCHTENBHO  OCH
Bpameaus.  Ilmedo  cmibl.  YcnoBus

paBHOBecus TBEpaoro tena B MCO

229

2.2.10

TexHuueckue yCTpOﬁCTBaZ IIOAIIHNITHHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTueckue paboTHI. N3yuenne
IBUKEHHsT ~ Opycka 1O  HaKJIOHHOM
IUIOCKOCTH TIOf JI€HCTBHEM HECKOJIBKHX
cwi. HMccnepoBaHue 3aBUCMMOCTH — CHII
yIPYTOCTH, BO3HHUKAIOIINX B
nepopMupyeMoil TNpyXHUHE M PE3UHOBOM
oOpasiie, OT BEIWYUHBI WX Jedopmaiuu.
HccnenoBanue yCIOBUI paBHOBECHS

TBEP/IOTO TeJa, UMEIOIIET0 OCh BPALICHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepUagbHBIX TOYeK. MMIynbc cuiibl u
U3MEHEHHE UMITyJIbCa Tella

539 3akoH coxpaHeHus umnyiasca B HCO.

o PeakTuBHOE nBUKEHNE

233 Pabota cuibl

234 MomHoCTh CHITEI

535 Kunernueckass 9sHepruss  MaTepHaIbHOU

o TOYKH. Teopema 0 KHHETUYECKON SHEPTUU

2.3.6 [TorenmmaneHass sHeprud. lloTeHumnanbHas




3.1

JHEprus yIpyro ne(popMHUPOBaHHON
npyxuHsl. lloTeHnuanbHas 3Heprust Tena

BOIH3HU IIOBEPXHOCTHU Semnn

HOTCHHI/IaJ'IBHBIe n HCIMOTCHIHMAJIbHBIC

cwibl. CBs3b pabOTHl HEMOTEHIIMAIBHBIX

2.3.7 CUJI C UBMEHEHHEM MEXAHUYECKOU HSHEPTUH
CUCTEMBl  Tell. 3aKoH COXpaHEHHUs
MEXaHUYECKON HEPTUn

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS

3.9 TexHudeckue ycTpoucTBa: BUKEHUE PAKET,

o BOZOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[Ipaktuyeckue paboTsl. M3yueHue cBs3U

5310 CKOpPOCTEM Tea TMpu HEyNpyrom yaape.

Hccnenoanue cBsA3M pa6OTLI CHJIBI C

H3MCHCHHEM MEXaHHMYSCKOM OHCPIrUu TCjia

MOJIEKVYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OCHOBHBIE ~ TOJIOXKEHUSI  MOJIEKYJISIPHO-
KUHETHUYECKOH  TEOpHH. bpoyHnoBckoe
JBUKCHHUE. Huddyzus. Xapakrep
JBWDKEHUSI W B3aMMOJICHCTBHSI  YaCTHI]

BCIICCTBA

Mogenu cTpoeHHUsl Tra30B, XUIKOCTEHM U
TBEPIABIX TE€N W OOBSICHEHHE CBOMWCTB

BEIIIECTBA HA OCHOBE ATUX MOJIeNeH

Macca wmomnekyn. KonuuecTtBo BemiecTsa.
[TocTostHHast ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

Mopnens wuzneanbHoro raza. (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOU

TCOpHU UACAIBHOI'O Ir'a3a

AOcontoTHass  TeMmmeparypa Kak — Mepa

cpenHeﬁ KHHETHYECKOMN SHEPTHUU TCIJIOBOT'O



32

3.1.7

JBM>KEHUA yacTull ra3a. [llkana remnepatyp
KenbBuna
VpaBuenue Knamneiipona — Menpaeneesa.

3akoH JlaabTOHA

l'azoBbie  3akoHbl.  M3ompomeccsl B
ueaIbHOM rase c HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: U30TEpMa,

n30xopa, u3zobapa

3.1.10

3.2.1

322

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

OGapomerp

[Ipaktuyeckue padotel. M3mepenne macchel
BO31yXa B KJIACCHOM KOMHare.
Uccnenosanue 3aBUCUMOCTU MEXKITY
IapaMeTpamMM COCTOSIHUSL ~ Pa3pesKEHHOTrO

rasa
OCHOBbI TEPMOJAMHAMUKHN

TepmoanHamuueckas cucreMa. BHyTpeHHssA
JHEPrusl TEPMOAMHAMUYECKOM CHCTEMBI U

CcocoObl €€ U3MEHEHUS
KomnuectBo TEIUIOTHI u pabora.
BnyTtpennss JHEprus OZIHOATOMHOTO

NACAJIBbHOIO ra3a

323

Bunel temonepenauun: TEIIONPOBOAHOCTD,
KOHBEKIIHs, H3IydeHue. TermroémMkocTh
Tena. YaenpHas TEIUIOEMKOCTh BEIIECTBA.
Pacuér  konuuecTBa  TEMJIOTHI  IIpH

TCIIIoepeaadec

324

3.25

IIepBbiit 3aKOH TEPMOJINHAMUKH.
[IpumeHeHue IIEpBOro 3aKOHA
TEPMOAUHAMUKHU K H30IIpOoLECCaM.
I'padmueckas unTepnperanus paboThl ra3a

Tennossle MammHbl. [IpuHOKNBL KEWCTBUS

TCIIJIOBBIX MalllvH. HpCO6pa30BaHI/ISI

OHEPIrun B TCIIJIOBBIX MalllMHax.
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Koaddurnment nonesnoro nericteus (manee

— KII) rermoBoit Mmamuubl. Huxkn Kapuo u

ero KIIJ{
Bropoii 3aKOH TEPMOJIMHAMHUKH.
326 HeoOpatumocTs MpoleccoB B MPUPOJIE.
o TenoBble  ABUraTenu.  DKOJIOTMYECKUE
MPOOJIEMBI TETIOIHEPTETUKH
TexHuueckue  yCTpOWCTBA:  JIBUTaTelb
3.2.7 BHYTPEHHETO cropaHusi, OBITOBOM
XOJIOAWIBHUK, KOHAULUOHED
128 IIpaktrueckue paboTHI. H3mepenne

YAEIbHON TEMIIOEMKOCTH

AT'PETATHBIE COCTOSAHNW A BEILECBA. ®A30BbIE
ITEPEXO/IbI

[TapoobOpazoBanue u KOHJICHCALIU.

131 Hcnapenne u kuneHue. YpaenpHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh

TCMIICPATYPhI KUIICHUA OT AaBJICHUS

13 AOCOIIOTHAS U OTHOCUTENbHASI BIAXKHOCTb
Bo3ayxa. HacslleHHbIM niap

Teépmoe Teno. Kpucrammmueckue u
333 amopdHble Tena. AHH30TPOIHUS CBOWCTB
KpuCTaljIoB. )KI/II[KI/IG KpucTaJibl.

COBpCMeHHBIe MaTcpHraJIbl

334 IInaBneHue u KpucCTajllin3anus. Y nenpHas

TeruioTa miasiaeHus. Cyonumanus
3.3.5 VYpaBHeHUE TEIJIOBOTO OalaHca

TexHudeckue yCTpOWCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETP, TEXHOJIOTHH
3.3.6 MOJIyYEHUSI COBPEMEHHBIX MAaTepHajoB, B
TOM qucie HaHOMAaTEpHaJIOB, u

HaAHOTECXHOJIOTNH

337 [IpakTnueckue paboTHL. H3smepenue
BJIQ)KHOCTH BO3/1yXa



OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

Onexkrpuzauust Tel. OJIEKTPUUECKUN 3apsil.

Z[Ba BUAA SJICKTPUYCCKUX 3apsa10B

4.1.3
4.14

[IpoBoaHMKH, TUDIIEKTPUKU u
MIOJIYIIPOBOIHUKH

3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
B3aumopeiictBue 3apsanoB. 3akon Kynona
Onexrpuueckoe mnone. HanpsxkéHHocTh
ANEKTPUYECKOTO TOJIA. [MpunHuun
cynepno3uiuu. JluHUM  HaNpsKEHHOCTH

QJICKTPHUUYCCKOI'O IT0JIA

Pabora cun QJICKTPOCTATUYCCKOI'O IIOJIA.

Ilorenuuan. Pa3HocTh MOTEHIINATIOB

[IpoBOAHMKY U TUANEKTPUKH B MMOCTOSHHOM
anekTpuyeckoM nosie. Jluanekrpuueckas

IIPpOHUITACMOCTDb

DNEeKTPOEMKOCTb. Konpencarop.
OneKTpOEMKOCTh IJIOCKOIO KOHJEHCaTopa.

3Hepr1/151 3apsAKCHHOT'O KOHACHCATOpa

4.1.10

TexHudeckue yCTPOMCTBA:  BIIEKTPOCKOIL,
JNIEKTPOMETP, DIEKTPOCTATUYECKAs 3aIUTa,
3a3eMJICHHE 3JIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN TPUHTEP

[IpaxkTnueckue paboTHL. N3smepenune

BHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

Ycaopus CYIICCTBOBAHUA IIOCTOAHHOI'O
OJICKTPHUYCCKOI'0 TOKaA. WcTouHUKHM TOKA.

Cuia Toka. [locTOSIHHBIH TOK

422

HaHpH)KCHI/IC. 3akon Oma AJId ydacCTKa eI

423

DNEKTPUUECKOE CONPOTUBIICHUE. Y IETbHOE

COITPOTUBJICHUEC BCIICCTBA




424

4.2.5

[MocnenoBarenbHOE, napaiesbHoe,
CMEIIAaHHOE COCTMHCHHE TIPOBOTHUKOB
PaGora asnekTpuyeckoro Toka.  3aKOH

Hxoynsa — Jlenua

4.2.6

4.2.7

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

anexkTponaBrkymias cuna (ganee — DC) u
BHYTPEHHEE COIPOTUBICHHUE HMCTOYHHUKA
ToKa. 3akoH OMa JyIsl IOJTHOW (3aMKHYTOI)

BHCKTPHHGCKOﬁ OCIIn. KOpOTKOC 3aMbIKaHHUE

4.2.8

4.2.9

DNeKTpOoHHAsT  MPOBOAMUMOCTh  TBEPHBIX
METaJUIOB. 3aBHCHUMOCTbh COMPOTHBIICHUS
METaJJIOB oT TEeMIIEPaTyphI.

CBepxnpoBOIUMOCTb

OnexTpuueckuid ToKk B BakyyMme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

[TonynpoBoAHUKWU. CobcTBeHHas u
MpUMECHas MIPOBOJIUMOCTH
MIOJIYIIPOBOXHUKOB. CaoiicTBa p-n
niepexoja. [lomynpoBogHUKOBBIE TPHOOPHI

DNEeKTpUYECKU TOK B  DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JIUCCOLIAAIHS.

OneKTponan3

4.2.12

DNEeKTPUYECKUI TOK B rasax.
CaMOCTOSTENILHBIE U HECaMOCTOSITENLHBIH
paspsa. Paznmuunnie TUTIBI
CaMOCTOAITEJIBHOTO  paspsiga.  MoyHUSL

[Ina3ma

4.2.13

TexHuueckue  yCTpOMCTBA:  amIepMerp,
BOJIBTMETP, pPE€OCTAaT, HUCTOYHUKHU TOKa,
JJIEKTPOHArpeBaTENbHbIE npudopHl,
3JEKTPOOCBETUTEIIbHBIE npuOopHI,
TEPMOMETP CONPOTHUBJICHMS, BaKyyMHBIN
JIUOJ, TEPMUCTOPBl U  (POTOPE3UCTOPHI,

HOJ'IynpOBOI[HI/IKOBHﬁ JU0a, raJIlbBaHHKa



11 KIIACC

4.2.14

[IpakTrueckue paboTHI. Nzyuenue
CMEIIaHHOT0 COEAMHEHMSI PE3UCTOPOB.

Namepenne DJIC uCTOUHMKA TOKa U €ro
BHYTpPEHHEro conpoTtusicHus. Habmonenue

OJICKTPOJIM3a

Kon
pa3aena

Koanposepsiemoro
3JIeMEHTa

HpOBepﬂeMble IJIEMEHTHBI COAECPKAHUSA

4

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKIWA

4.3.1

ITocTossaabIe MarHuThlI.

BSaHMOHCﬁCTBHC IIOCTOSAHHBIX MAarHuTOB

43.2

MaruauTtHoe mosie. BekTop MarHUTHOM
vHAYKIMU. [lpuHIMn cynepno3uuuu.
Jlunum maruuTHOM MHAyKuuu. Kaptuna
JUHUM MArHUTHOM HHOYKIUU  TOJIS

IIOCTOSAHHBIX MAarHuTOB

4.3

433

434

4.3.5

MarsuTtHoe 10j1€ MPOBOJHUKA C TOKOM.
Kapruea  auHMN  1onas  JIIMHHOTO
IIPSIMOTO INPOBOJHHMKA U 3aMKHYTOIO
KOJIBLIEBOTO TIPOBOJHUKA, KaTyIIKH C
TOKOM. OmnebIT Opcrena.

B3anmopeiicTBre TpOBOJHUKOB C TOKOM

Cuna Amnepa, €€ MOnyNb U

HalpaBJieHUE

Cuna Jlopenma, €€ Moayabp H
HampaBlieHue. J[BikeHue 3apsHKeHHOM
JaCTullbl B OJHOPOAHOM MArHvuTHOM

nosie. Pabota cuner JlopeHia

4.3.6

SIBnenue BHCKTPOMaFHHTHOﬁ HHAYKIIUU

4.3.7

IToTok BCKTOpPa Mar"HuTHOM HHAYKIIUN

4.3.8

2/C WHIYKIUH. 3akoH



3JIEKTPOMArHUTHON MHIAYKIMK Papaaes

BuxpeBoe »snekrpudeckoe mnoise. I/C

HHAYKIOWUHW B MPOBOAHUKE, ABMIKYHICMCH

439 MOCTYNaTEeIbHO B OJTHOPOJTHOM
MarHUTHOM TI0JIe
4.3.10 [IpaBuo Jlenna
NHAYKTUBHOCT. SIBnenue
4.3.11
camouHaykiuu. 9J1C caMonHayKIun
DHeprusi MarHUTHOTO TOJSI KaTYIIKU C
4.3.12
TOKOM
4.3.13 DNIEKTPOMAarHUTHOE TI0J1e
TexHuyeckue YCTPOWCTBA: MOCTOSHHBIE
MarHuThbl, AJIEKTPOMATrHUTHI,
4.3.14 AJIEKTPO/ABUIATENb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTHIl, WHIYKIIMOHHAS
neyb
[Ipaktnueckue  pabotel.  M3yuenue
MarHUTHOTO TOJS KaTyIIKd C TOKOM.
4315 HccnenoBanue neMCTBUS NOCTOSHHOIO

MarHuTa Ha  paMKy C  TOKOM.
Uccnenosanue SIBJICHUS

3JI€KTpOM8.FHPITHOI>i HHAYKIOUN

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEGAHUA

5.1.1

5.1.2

Komnebarenpuas cucrema. CBoOOmHBIE
koJnebanusi. ['apMoHnyeckue KosieOaHusl.
[lepuon, wacrorta, ammuiutyna u ¢aza

KoJie0aHuit

[IpyxuHHBII MasITHUK.

Maremarnueckuii MassTHUK

5.14

YpaBHEHHE TAPMOHUYECKHUX KOJICOAHUH.
Kunematuueckoe u  JUHAMUYECKOE

OMMCAaHME KOJIEOATETBbHOTO JIBUKECHUS

[IpeBpamenue SHEPIUU pu




5.1.5

rapMoOHMYecKuX  KosneOaHusix. CBs3b
aMIUTUTYJbl  KOJIGOAHUM  MCXOIHOM
BEJIMYMHBI C aMIUTUTyJaMu KoJieOaHMi

€€ CKOPOCTU U YCKOPEHHUS

Konebarenbubiit  koHTYp. CBOOOIHBIE
JNIEKTPOMArHUTHBIE ~ KOJeOaHHs B
UJICaTIbHOM  KOJIeOaTenbHOM — KOHTYDE.
AHaynoruss MexIy MEXaHHYECKUMH U
QJICKTPOMAarHMTHBIMHA KOJ€OaHUSIMH.

®opmyna Tomcona

5.1.6

3aKoH COXpPaHEHHS  DHEpPruud B

naCaJIbHOM KoJIe0aTeIbHOM KOHTYpC

5.1.7

5.1.8

BoinyxxneHnsie MEXAHUYECKUE
koieOanusa. Pe3onanc. Pezonancuasg
KpHBasl. BoinyxaeHHbie

OJICKTPOMArHMTHBIC KoJieOaHusl.

[lepemennbiii  Tok. CuHHYCOUAANBHBIN

HCpCMCHHHﬁ TOK.

5.1.9

MouHoCTb HEPEMEHHOT 0 TOKA.
AMIIUTYAHOE 51 JIEHCTBYIOLIEE

3HAYCHHUC CUJIBbI TOKA U HAIIPSAKCHUA

5.1.10

5.1.11

5.1.12

Tpancdopmarop. IIpousBonctso,
nepenaya u norpebyieHue
NIEKTPUUECKON SHEpIuu.
DKOJOTHYECKHE pucKH npu
MIPOU3BOJICTBE AIEKTPUUECKON SHEPTHH.
Kynberypa UCIIOJIb30BAHUS

3JIEKTPOIHEPTUHU B MOBCEHEBHOM KU3HU

TexHudeckue ycTpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JTUHAH
aJIeKTpoIiepeaayd

[Mpaktnyeckue pabotel. MccnemoBanme

3aBUCHUMOCTH nepuona MaJlbIX

KoJieOaHUW Tpy3a Ha HUTH OT JJIUHBI




5.2

HUTH W Maccel rpy3a. HccrnenoBanue
MEPpEMEHHOT0 TOKa B  IeNU U3
MOCTIEI0BATENBHO COETMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTOpa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

5.2.2

MexaHnudeckue BOJIHBI, YCIIOBUS
pacnpoctpanenusi. [lepuon. Ckopocthb
pacrpocTpaHeHHs: ¥ JITMHA  BOJIHBIL.

HonepeqHHe 1 OpOJ0JIbHBIC BOJIHBI

Wntepdepeniuss  u  audpakius

MCXaHHNYCCKHX BOJIH

523

524

3Byk. Ckopocts 3Byka. I'pomkocTs

3ByKa. Beicora Tona. TemOp 3Byka

DONEeKTpOMarHUTHbIE BOJHBI. Y CJIOBHUSA
U3Iy4EHUs] DJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenrtanusa Bektopos E, B u

UB 3JICKTpOM8.FHPITHOﬁ BOJIHC B BAKYyyM€

5.2.5

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpaXkeHHe, IpeIoMIICHUE,
HoJsIpU3aIus, mudpaxmus,
uHTEpPEepeHIus. CkopocTb

QJICKTPOMATrHUTHBIX BOJIH

5.2.6

5.2.7

5.2.8

[lIkana  2IEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHHe dIIEKTPOMarHUTHBIX BOJIH B

TEXHHUKE U OBITY

HpI/IHIII/IHI)I pPagruoCBA3U U TCIICBUACHUA.
Pa,Z[I/IOJ'IOKaI_[I/IH. 9HeKTpOMarHI/ITHOG

3arpsI3HEHUE OKPYXKAIOILIEH CpeIbl

TexHuueckue YCTPOMCTBA:
MY3bIKaJIbHbIE UHCTPYMEHTBI,
YABTPa3BYyKOBasi TUAarHOCTUKA B TEXHUKE
U MEIULHMHE, pajap, paauoNpHUEMHUK,
TEJIeBU30p, aHTeHHa, Tenedon, CBU-

ICYb
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OIITUKA

5.3.1

5.3.2

[Ipsimonuueitnoe pacnpocTpaHEeHHE
CBETa B OJIHOPOJIHOM cpene. JIyu cBera

OtpaxxeHue cBeTa. 3aKOHBI OTPaKEHHUS
ceera. [loctpoeHne W300pakeHH B

IIJIOCKOM 3€pKaJIC

5.33

[Ipenomnenue cBera. 3aKOHBI MPETIOMIICHUS
cBera. AOGCOTIOTHBIH MOKa3areib

IIpECIOMIICHUSA

534

Iomnoe BHYTPCHHEE OTpaXKCHHE.
[IpenenbHbIi yroi IIOJIHOT'O

BHYTPCHHCT'O OTPAKCHUA

5.35

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

Hucnepcust cBera. CHOXHBIA cOCTaB

Oenoro cBera. L{Bet

Colwuparonue U pacceuBarolue JHH3bI.
Tonkas nmH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass CWJa TOHKOW  JIMH3BI.
IToctpoenue n300pakeHHH B
coOMparoIIUX U pacceuBarOIINX JIMH3aX.
dopMyna TOHKOU JIMH3BL. YBEIUYCHUE,

JaBaeMoe JIUH30HU

Hpe,ZLCJIBI MNPpUMCHUMOCTHU

r€OMETPUYECKON ONTUKHU

HNurepdepennius cera. KorepeHTHble
UCTOYHMKH.  YCJIOBUS  HAOMIOACHUS
MaKCHMYyMOB u MHUHUMYMOB B
UHTep(EpEeHIMOHHOW KapTHHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOUHUKOB
Hudpakaus cBera. JudpaxiuuonHas
pemeérka. VYcnosue HaOII0ACHUS
IJIABHBIX MAaKCUMYMOB TIpH TaJCHUH
MOHOXPOMaTHYECKOIO cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonapuzanus ceera




TexHuueckue yCTpONCTBA: OYKH, JyIa,

¢doroanmapar, NPOEKIUOHHBINA ammapar,

5.3.11 MHKPOCKOII,  TEJIECKON,  BOJOKOHHAs
onTHKa, JAuQpakIUOHHAS  PeméTKa,
TOJIAPOU T
[Ipaktrueckue pabotel. M3Mepenue
MOKa3aTest MIPEIOMIICHUSI.
5.3.12

HccnenoBanue CBOMCTB M300paKeHUH B

nuH3ax. Habmonenue aucnepcun ceera

RJIEMEHTHI CTIELITUAJILHON TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuibl IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynmatel TEOPUHU
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTh
MOZYJsl CKOPOCTHM CBE€Ta B BaKyyMe,

MPUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTH.
3aMeIIJIeHI/Ie BpECMCHU M COKpaliCHUC

JUINHBI

6.3

6.4

DHeprus ¥ UMOYIbC  CBOOOIHOMU

YaCTHULbI
CBs13p Macchl ¢ SHEpruerd U UMIYJIbCOM

CBOOOJHOW 4YacTUIBl. DHEPrusi MOKOs

CcBOOOIHON Y4aCTHUIIEI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

®oronbl. ®opmyna Ilmanka cBsA3M
SHepruu (GOTOHA C €ro 4YacTOTOM.

DHeprust 1 UMITYJIbC POTOHA

7.1.2

OTkpeITHE u UCCIIeIOBaHNe
¢dotoadpdexra. Onbitel A.I'. CTonerosa.

3akoHb! poTodddexra

YpaBHeHue DOHHIITENHA s

dotorddexra. «KpacHas  rpaHuna»

dotordpdexra



7.2

7.3

7.1.4

HaBnenue cBera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOE IEHCTBUE CBETA

7.1.6

7.2.1

TexHuueckue YCTPOMCTBA:
(dboTtosmeMeHT, (HOTOMATUYMK, COTHEUHAS

Oarapesi, CBETOAHO

CTPOEHUME ATOMA

Monens atroma Tomcona. OnbITEI
Pezepdopaa no uccnenoBanuto
cTpoeHus aroMa. [Inanerapnast Mmojenb

aToMa

7.2.2

[Tocrynater  bopa.  U3nyuenune wu
noryonieHne (OTOHOB NpPU  IEpexoje
aToOMa C OJHOIO YPOBHsS JHEPrud Ha
npyroii.  Buael  cnektpoB.  CrekTp

ypOBHefI OHCPIruu atoMa BoaopoJaa

7.2.3

7.2.4

BonnoBelie cBoiicTBa yacTul. BonHbl ne
Bpoiiis. KopnyckynspHo-BOITHOBOM
nyanu3M. Jludpakius SJIeKTpPOHOB Ha
KpUCTauIax

CnoHraHHOe u BBIHYKJICHHOE
W3Jy4eHHE. YCTPOWCTBO W NPUHLHI

paboThl Ja3epa

7.2.5

TexHnueckue YCTPOWCTBA:
CHEKTPaJIbHBIM aHaIN3 (CHEKTPOCKOM),

JIa3ep, KBaHTOBBIN KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktnueckue pabotel. Habmonenue

JMHENYaTOro CreKkTpa

ATOMHOE A1PO

Metoapl HaONIOIEHUST M PErUCTpaluu

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpBITHE PATUOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuro cocTaBa
pamuoakTUBHOrO u3NydeHus. (CBoiicTBa

anbpa-, Oera-, ramMmma-Mu3JIy4eHHUs..



7.3.3

Baustane pPaauOaKTHUBHOCTH Ha XHBBIC

OpraHu3Mbl

OTkpplTHE NpPOTOHA U  HEUTpOHA.
Hyxnonnas monens siapa ['erizenbepra —
WBanenko. 3apsa aapa. MaccoBoe 4uciio

sapa. M3oTonsl

7.3.4

Anwda-pacna. DNEeKTPOHHBIH u
MO3UTPOHHBIM  OeTa-pacran. [amma-
u3jlydeHue. 3aKOH  PaJUOAKTUBHOIO

paciiaaa

7.3.5

7.3.6

9HeerH CBA3M HYKIIOHOB B sJpC.

SAnepusie cunbl. Jlepekt Macchl siapa
Snepusle peakuuu. JleneHue u CUHTE3

sep

7.3.7

7.3.8

7.3.9

Snepubiit  peaktop.  TepmosiaepHbIi
cuate3. [IpoOieMbl W TEPCIEKTUBBI
SIIEPHOM  SHEPreTHKU. OKOJOTUYECKUE

ACIICKTBI smepHoﬁ SHCPICTUKHA

OnemeHTapHble YacTUlbl.  OTKpbITHE
[IO3UTPOHA. dyHIaMEHTAIIbHbBIE

B3aUMOJCICTBUSA
TexHu4eckue yCTpOMCTBA: JO3UMETP,
Kamepa BuibcoHa, sAnepHBI peakTop,

aroMHas obom0Oa

7.3.10

[Ipaktuueckue pabotsl. MccnenoBanue
TPEKOB YaCTHUIL (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3aHoro Heba. Co3Be3aus, sipkue
3Bé3}IBI, IIJIAaHETHI, nux BUINMOC

NIBUJKEHUE

8.2

Conneunas cucrema. Ilnanersr 3emHOM
rpynmbl.  [lmaHeTel-ruranTel M HX

CIIYTHUKH, KapJIMKOBBIC IIJTaHCTHI.



Mairsie Tena ConHeYHON CUCTEMEI

Connne, d¢orochepa wum armocdepa.

8.3 ConHeyHast aKTUBHOCTh

8.4 Hcrounuk sneprun CoJiHIa U 3BE3]T
3BE311bI, X OCHOBHBIC XapPaKTCPHCTHKH:
Macca, CBeTUMOCTh, PAJIIYC, TEMITEpaTypa,
HX B3aMMOCBSI3b. Jnarpamma

8.5 «CTIEKTPAJIbHBIA KJIACC — CBETUMOCTH.

3BE3a6I TIIABHOM IOCIIENOBATEILHOCTH.
3aBHCHUMOCTD «Macca — CBETUMOCTLY IS

3BE3] TJIaBHOM IoCJICA0BAaTCIIBHOCTHU

Bnyrpennee CTpOCHHE 3BE3I.
CoBpemMeHHbIE MPEACTABIICHUS 0
npoucxokaeHnu u sBomounu ConHua u

3BE31. DTanbl )KU3HU 3BE3I

8.7

Mneunsiii Ilyte — Hama ['amaktuxa.
CnupanbHasgs  crpykrypa ['anmaktukw,
pacmpeneieHue 3BE3MA, Ta3a M IBLIM.
[lonoxenne u pBuwxenne CoiHua B
lanaktuke. Ilmockas u cdepuueckas

noacucTemsl I ajakTuKu

8.8

Tumnel ranakTuk. Paguoragaktuku u
KBazapel. UEpHBIE IBIPHI B sSApax

TaJIaKTHK

8.9

8.10

Bcenennas. Pacmmpenue BceneHHoi.
3akoH XaOOma. PasOeranue rajgakTHK.
Bospact u paguyc Bcenennoii, teopus
bosbmioro B3pbiBa. Mojens «ropsuen

Bcenennoi». PenukroBoe usinyueHue
MacmrabHast  ctpykrypa BcenenHoil.

MeraranakTuka. Hepewménnsie

po0GJIeMbI ACTPOHOMUU
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