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Conep:xkanue y4eOHOro npeamera
10 kaace (70 4, 2 94 B He1eI10)

Coaep:xanue y4e0HOro MaTepHaJa

Ilnanupyembie pe3yJibTaThl

Mexanuka (28 yacoB)

Cucrema oTcyeTa. Baxneiimue
KUHEMAaTH4ECKUE XapaKTepUCTUKU
IEepeMEeIeHUEe, CKOPOCTh, YCKOPEHHE.
KunemaTtnueckue ypaBHeHus. Pasnuunbie
CHOCOOBl  OMHUCAHUS  MEXaHWYECKOTO
mewkeHns.  OcHoBHas  (TpsMast) H
oOpatHast 3amaun MexaHuKd. OCHOBHBIE
MOJIENH Ten u JBUKEHUH.
[loctynaTensHOE u BpalaTeIbHOE
IOBIDKEHMsT  Tena.  PaBHomepHOe
PaBHOYCKOpPEHHOE MIPSIMOJIMHENWHBIE
nekerns. CBOOOAHOE TMajieHHe Tell.
OTHOCHUTENBHOCTh MEXaHUYECKOTO
JIBIDKCHUA. 3aKOH CJIOXKEHHUS CKOPOCTEH.
Kunematuka ABMKCHUS 10 OKPYKHOCTH. .
IlepBeiil 3axkon Herotona. MHepruanbHas
cucrema orcuera. MHepTHOCTh. Macca.
Cuna. IlpuHIUI CYNEpHO3UIUU  CHUJL.
Bropoil 3akon Herotona. Tperuil 3akoH
Herorona. I'paButanmonnasi cuia. 3akoH
BCEMHPHOTI'O TATOTCHUA. OneIT
Kasenmguma. Cuima TsOKeCTH. 3aKOHBI
MEXaHUKH U JABWKCHHE HEOECHBIX TeIl.
3akonbl Kemnepa. Cuma ympyrocru.
3akon I'yka. Bec tenma. HeBecomocTs.
Ileperpy3ku. Cuia TpeHHUS.

NMnynec  MaTepuanbHOM  TOYKH U
CHUCTEMBI. 3aKOH COXPAaHECHUS HMITYJIbCA.
PeaktuBHOoe pBmxenue. Pabora cuibl.

MomHocte.  MexaHuyeckass — JHEprusi.
Kunerndeckass oaneprus. Teopema 00
W3MEHEHUM  KHUHETHUYECKOH  JHEPIUu.

IloreHnmanbHas 3Heprusa. MexaHnueckas
SHEPTUsl CHUCTEMBI. 3aKOH COXPaHEHHUs
MEXaHUYECKOUN SHEPIHH.

HpeI[MeTHI)IG PE3YIbTAaThl OCBOCHHWA TEMBI ITO3BOJIAIOT!:
— JaBaTh OIIPEACICHUSA MIOHATHH: MEXaHHYECKOE JBHKCHHUC,
Mar€puajlbHas TOYKa, TEJIO OTCYE€Ta, CHUCTEMa OTCYECTA,

TPAeKTOpHsl, TOCTYNAaTEeNbHOE JABW)KCHHE, BpallaTeIbHOE
JIBIDKEHUE, PABHOMEPHOEC  NPSIMOJUHEHHOE  JIBIKCHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE JBIKEHHE, CBOOOTHOE
najeHue, OTHOCUTEIBLHOCTh MEXAaHUYECKOTO  JIBUXKCHUS,

HMHEepLUHaIbHas CUCTEMA OTCUETa, UHEPTHOCTD, LIEHTP TAKECTH,
HEBECOMOCTb, Heperpy3ka, LIEHTP Macc, 3aMKHYTasl CHCTEMa,
PEaKTHUBHOE [BHKEHUE, YCTOMYMBOE, HEYCTOMYUBOE U
0e3pa3nMyHoe  paBHOBECHs, [aOCONIOTHO  yNpyrud U
a0COFOTHO HEYNPYTUH yaaphl|

HCIIONB30BaTh TAOIMIHBIH, TpadudecKuii W aHATUTHICCKUN
CHOCOOBI OMMCAHUS MEXaHIMUECKOTO IBUKECHUS;

— aHAJIN3UPOBATH rpaduKu PaBHOMEPHOTO u
PaBHOYCKOPEHHOTO MPSMOJIMHENHOTO IBUOKEHUH,

— T[pHUBOAUTH  ONpeAelicHUs  (UINUECKUX  BEJIUYHH:
nepeMenieHue, CKOpPOCTh, MPOMAECHHBIA MMyTh, CpEOHSA

CKOPOCTh, MTHOBEHHAsI CKOPOCTh, CPE/IHSIS IIyTeBasi CKOPOCTh,
CpeHee YCKOPEHHE, MIHOBCHHOE YCKOPEHHE, YCKOpEHHUE
CBOOOJIHOTO TIaJIeHHUsI, TICPHOA U YacTOTa OOpaIICHUsI, YTiIoBas
CKOpPOCTb, LEHTPOCTPEMHUTENBHOE YCKOPEHHE, Macca, CHUIa,
cuja TSDKECTH, TepBas KOCMHYECKas CKOPOCTb, CHJIA
yIPYrocTH, BeC Teja, CWiIa TPCHUS TIOKOs, CHJa TPEHUs
CKOJIB)KCHUSI, UMITYJIbC MAaTEpUalbHOIl TOYKH, paboTa CHIIbI,

momHocTh, KIIJI MexaHu3Ma, MeXaHHYECKas SHEprus,
KHUHETHNYCCKasa 3H€pF us, IIOTCHIMAJIbHAA 3Hepr1/m,
3aMKChIBaTh €IMHUIBI H3MepeHus Qu3ndeckux BennyuH B CU;
DopMyIHpOBATH :

—3aKkoHbl HbI0TOHA, MPUHIUI CYMEPIO3UIIUU CUJI, TPUHIHI
OTHOCHUTENbHOCTH ['annies, 3aKOH COXpaHEHHsS HMITYJbCa,
3aKOH BCEMHPHOIO TATOTEHHdA, 3akoH ['yka, TeopeMy o
KMHETUYECKOW SHEPIHH, 3aKOH COXPAHEHMSI MEXAHHUYECKOMU
SHEprud,

— BBIACTATH OCHOBHBIE NPHU3HAKU (PU3MYECKUX MOZETEH,
HCIONB3YEMBIX B~ MEXaHMKE:  MaTepHalbHas  TOYKA,
VMHepLUHaIbHas CUCTeMa OTCUETa, 3aMKHYTasi CUCTEMa,

— ONMCHIBAThH HKCIIEPUMEHTHI: 110 U3MEPEHHIO KO PHULIMeHTA
TPEHUS CKOJIBKEHMUS,

[paccmarpuBaTh  IBWKEHHE ~— Tena,  OpPOIIEHHOTO
TOPU30HTAJIBHO M TIOJ] YIIOM K TOPU30HTY, BO3HHUKHOBEHHE
CWJIBI CONPOTUBIEHHSA MNpPH ABWKEHUU TEII B KHIKOCTAX WU
razax, JAWHAMUKY [JBWKEHHS Telna 10  OKPY)KHOCTH,
YCTPOWCTBO, MPUHIUN JEHCTBUSA M NPUMEHEHNE PEaKTUBHBIX
JIBUTaTEJICH,

— OIpeneNsiTh IOJIOKEHWE Tela Ha IUIOCKOCTH B JI00O0H
MOMEHT BPEMEHH, pacCMaTpUBaTh CBOOOTHOE TIaJIeHne Tel 0e3
Ha4YaJlbHOW CKOPOCTH, [BWKEHHE Tella IO OKPYXHOCTH C
MOCTOSIHHON MO MOJYJIIO CKOPOCTBIO, OCHOBHYIO (IIPSAMYIO) U
oOpaTHyI0 3aJadyd MEXaHWKH, JBW)KEHHE WCKYCCTBEHHBIX
CIyTHUKOB 3€MJIM, OCHOBHBIE CBOICTBa pabOTHI CHIIBI,
KHMHETUYECKON SHEPrUH, OTIINYMS NOTEHIIMATIEHOW 3HEPIrUuu OT




KHHETUYECKOW JHEPTHUU;

— 3anuchBaTh KMHEMATUYECKHE YpaBHEHUS DPaBHOMEPHOTO
Y PaBHOYCKOPEHHOTO MPSIMOJTMHEHHOTO JIBUOKCHUS,
PAaBHOMEPHOTO JBWXKCHHS TI0 OKPY)XHOCTH, ypaBHEHHE
TapMOHHYECKHX KOJICOaHHH,

pa3nuyYaTh TEOIEHTPUYECKYI) W TelHOIEHTPUYECKYIO
CUCTEMBI OTCYETA; MPUBOJUTh 3HAYCHUS: YCKOPEHUS
CBOOOJHOTO  MajeHWs  BOJM3M  IOBEPXHOCTH  3EMIIH,
TpaBUTAIIMOHHOM  TIOCTOSIHHOW,  TEepBOH W BTOpOH
KOCMUYECKHX CKOPOCTEH JUIsl 3eMIIu;

MPUMEHATh TOJIyYCHHBbIC 3HAHWUS TPU  OIMHCAHUU
YCTpOWCTBa W TPHWHIMIA IEHCTBUS TPHUOOPOB (HAMIPHMED,
TUHAMOMETpA), TIPH OOBICHCHUH SIBICHHM, HAOIIOMAEMBIX B
pUpoJie ¥ OBITY (HApUMEp, POJIb CUJ TPCHHS B JIBUKCHHUH
TEeN), IPH PEIICHUH 3a1ad.

MouJiekyasipHasi

H3MKA U TePMOAMHAMHUKA (22 yaca)

MonexynsipHO-KHHETHYECKast TEOPHS
(MKT) wu ee JKcrnepuMeHTaJbHbIC
obocHoBanusi.  CTpoeHue  BelIecTBa.
Macca u pa3mepsl moJiekyn. IloctosiHHas
ABorazipo. TeruioBoe IBIKEHHE YaCTHIL

BEIIECTBA.  BpOYHOBCKOE  JABMXKECHHE.
Hubdy3ms. BsaumopeiictBue  wacTui
BellecTBA. Monenu CTpOeHHs Ta3oB,
JKUIKOCTEH W TBEpAbIX Teil. Mogaenb
UACANBHOIO  rasa. Craructuueckoe
OIMCaHME UICAIbHOTO rasa.

TemnoBoe (TepMOIMHAMUYECKOE)
paBHOBecue. Temmepatypa. M3mepeHue
temneparypel.  Llkaner  Temmepatyp.

CgoiictBa ra3oB. M3omnpomneccol. ['a30Bbie
3aKOHBI. AOCOJIIOTHAs TeMmIepaTypa Kak
Mepa CpeqHell KHHETUYEeCKOW SHEpruu
TEIJIOBOTO JIBIDKEHHUS YACTHUI[ BEIECTBA.
IToctositnnas bonbimana. /[aBnenue rasa.
OCHOBHOE  ypaBHEHHE MOJIEKYISIPHO-
KHMHETUYECKOM  TEOpuH.  YpaBHEHUE
COCTOSIHMSI MJICATBHOTO Ta3a (ypaBHECHHE
MenpaeneeBa—KanelipoHa).
YHuBepcanbHas ra30Basi IOCTOSIHHASI.
BrayTpeHHSs SHEprus wHIeanpHOro Trasa.
H3mepenne ckopocTeit MoJIeKyI rasa.
JPaGota u TemroOOMEH Kak CIIOCOOBI

W3MEHEHUS BHYTpEHHEH SHEPTHH.
KommnuectBo TEIUIOTHI. VY nennHas
TEIJIOEMKOCTh ~ BEIIECTBA. Y PaBHCHUE

TEIUIOBOTO OanaHca. 3aKOH COXPaHEHUS
DHEPIUU. IlepBbrit 3aKOH
TepMOJIMHAMUKH. [IprMeHeHne MepBOTO
3aKOHA TEPMOJUHAMUKHU K U30IPOLIECCAM.
AnnabaTuieckuii mporiecc.
HeoOpaTMOCTh  TEIJIOBBIX ITPOIIECCOB.
Bropoii 3akoH TepMoarHAMUKH. TeIIOBBI
MamuHbl. [lpuHIMn AecTBUS TEMIOBOrO

JBUTATENS. OKOJOTHMYECKHE MPOOIeMBbI
UCIIOJIb30BaHMUs  TEIUIOBBIX  MAILUH.
ArperaTHple  COCTOSIHMSI  BELIECTBA.

[IpenMeTHBIE pe3yNbTAaTHl OCBOSHUS TEMBI IIO3BOJISIOT:

JlaBaTh ONPCICIICHUS TMOHATUN: TEPMOJUHAMHYCCKAS
CHUCTEMa, TEIUIOBOE (TEpMOJWHAMHYECKOE) paBHOBECHE,
a0COFOTHBII HYJTb TEMITEPATyPHI, M30mpoIiece,
H30TePMUYECKHI, N300apHBIN, N30XOPHBINA U aarnadaTHiecKuit
MPOLIECChI, TEIUIOOOMEH, TEIUIOM30JUpPOBaHHAs —CHUCTEMa,
TEIUIOBOW  JBUTATENb, 3aMKHYTHIA IUKI, HEOOpaTUMBIN
MPOLIECC, HACHIIMICHHBIH Tap; — MPUBOJUTH ONPEACICHUS
(pM3UYECKUX BEIMYUH: OTHOCHUTEIbHAs MOJICKYJIsApHas (Win
aTOMHAas) Macca, KOJIMYECTBO BEIIECTBA, MOJISIPHAs Macca,
TeMIeparypa, BHYTPEHHSS DOHEprus HACaIbHOTO Tasa,
CpPeIHEKBaJpaTUYHAs  CKOPOCTh, HauOoJiee  BEpOSATHAs
CKOPOCTh, KOJHYECTBO TEIUIOTHI, YAENbHAas TEIIOEMKOCTh
BEIIECTBA, TEIDIOEMKOCTh TeJla, MOJSIpHAs TeIUIOEMKOCTb
BemiectBa, KIIJ[ TemmoBoro nBuratens, yAedbHas TEIIOTa
napooOpa3oBaHUs JKUIAKOCTH, aOCOJIIOTHAS U OTHOCHTEIIbHAS
BIIQ)KHOCTh BO3/IyXa, TOYKA POCHI, [IOBEPXHOCTHAS IHEPTHSA,
JaBJICHUE HACBIIEHHOTO Tapa], yAeIbHas TeIIOTA IUIABICHHUS;
3aMKChIBATh €IUHMIIBI M3MEepeHUs Pu3nueckux BennduH B CU;
— ¢dopmynupoBath W OOBICHITH OCHOBHBIC IOJIOKEHUS
MOJIEKYJISIPHO-KHHETHIECKOH TeOpHUN CTPOCHUS BEIIECTBA;

— HaObmojgath ©  OOBSCHATH SBIICHHUS: OpPOYHOBCKOE
JBHKECHUE, mpdy3us, UCTIapeHue, KOHJICHCAITHS,
cyOnuManusi,  KHICHWE, IUIaBJICHHWE,  KPHCTAJUTH3ALus,

AHU30TPOIHS MOHOKPHUCTAJUIOB;
— KJACCU(UIIMPOBATh arperaTHble COCTOSHHUS BEICCTBA,
XapakTEepU30BaTh  U3MEHEHUSA  CTPYKTYpPhl  arperaTHbIX
COCTOSIHHI BellecTBa MpH (ha30BbIX MEPEX0Iax;

— (opMyJIMpOBaTh: 3aKOH TEPMOJMHAMUKH, 3aKOH Bowis—

Mapuortra, 3aKOH I'eii-JIroccaxka, 3aKOH [Tapaxs,
00BEIMHEHHEIN Ta30BBIA 3aKOH, 3aKOH JlalbTOHA, 3aKOH
COXpAHEHUs] DHEPruM, TMEpBBII W  BTOPOHM  3aKOHBI
TEPMOIMHAMHUKHY;

— MOHMMAaTh CMBICH: ypaBHeHUs KiameiipoHa, ypaBHEHHs
COCTOSIHUSI HJAEANbHOro Trasza (ypaBHeHus MeHneneeBa—
Knaneiipona), ocnHoBHoro ypaBHenns MKT, ypaBHeHus
TEIJIOBOTO OanaHca;

— BBIACTATH OCHOBHBIE NPHU3HAKU (PU3MYECKUX MOZETEH,

HCTOJIb3yEMBbIX B MOJIEKYJISIPHOM (huzuke:
TEPMOJMHAMMUYECKAs] CHCTEMA, PpAaBHOBECHOE COCTOSHHUE
CHUCTEMBbI, PABHOBECHBIM TMpollecc, TEIJIOU30JUPOBAHHAS




Ucnapenue u KOH/JICHCALIUA.
Hacwpiiennsiii nap. Kunenue >XuakocTH.
VYaeneHas TEIIOTa TApOOOpa3OBaHUS

JKUAKOCTH. BrnaxHocts Bo3myxa. Touka
pocel. M3MmepeHHe BIaXKHOCTH BO3JIyXa.
[M3orepma peampHOTo raza.] IlmaBmeHue
U KPHUCTaJUTU3allUsl BEICCTBA. Y ACIbHAs
TEIUIOTA TIABJICHUS BEIIECTRA.

CHUCTEMA, HI[CaHBHLIﬁ ras, PI}.'LCaJ'II:HI:Iﬁ TEIJIOBOU JABHUIaTClIb,

uuka KapHo;

— HCMOJb30BaTh CTATUCTHYECKUN TMOAXOA [UIsl OMUCAHUS
MOBEJICHUS  COBOKYNMHOCTA  OOJIBIIIONO  YWCJIa  YACTHIIL,
BKJTFOYAIOTITHHA BBEJICHIIE MHUKPOCKOITHIECKIX 171

MAaKpOCKOIUYECKUX MMAPaMETPOB; TEPMOJNHAMUYECKUNA METON
IpU PAacCMOTPEHUH CBOHCTB MAaKPOCKOIMYECKUX Tesl 0e3
MPEJICTaBICHUH 00 WX BHYTPCH- HEM CTPOCHUH; ypaBHCHHE
TEIUIOBOTO OallaHca MPH PEIIeHUN

3ajady;

— OIUCHIBATh 3KCIIEPUMEHTHI: TI0 HAOIIOACHUIO U U3YyUYCHUIO
H30IPOLIECCOB, [0 MU3MEPEHUI0 YACIBHONH TEIIOEMKOCTH
BEILIECTBA; OIIBITHI, WUTFOCTPUPYIOIIHE W3MCHECHHE
BHYTPEHHCH SHEPruu Tella TMpPH COBEPIICHUH PaOOTHI;
(hyranamenTansasie onbITe [TepHa, Ixoymns u op.;

— OOBSICHATH Ta30BbIE 3aKOHBI HAa OCHOBE MOJEKYJSPHO-
KHHETUYECKOH TEOpHUH CTPOEHUS BEIECTBAa, 3aBHCUMOCTD
JaBIEHHA Tra3a OT KOHIEHTpallud €ro MOJeKyldl u
TEMIIEpaTyphl, CBSA3b TEMIEPATYPHl U CPEAHEH KMHETUYECKOU
SHEPrUM XaOTHYECKOTO JBM)KEHUS MOJIEKYJd, CTPOCHUE U
CBOWCTBAa TBEpAbIX W aMOP(HBIX Tel, TpapUUECKU CMBICI
paboThl, HEBO3MOXXHOCTH CO3JIaHUS BEYHOTO JIBUTATEIs,
HeoOpaTHMOCTh TEIUIOBBIX SBIEHHM, UK KapHOo, mporecchl,
MPOUCXOMASIIIME B  HACAIBHOM  XOJOAWIBHOM  MalluHE,
paboraromeid mo nukiay KapHO, 3aBUCHMOCTH TEMITEPaTyphI
KUIIEHUS )KUIKOCTU OT BHEIIHETO JABJICHUS;

[paccmaTpuBaTh 3aBUCUMOCTh BHYTPEHHEH 3Hepruu
WAeaTbHOrO0 Ta3a OT 4YHCIa CTeNneHeld CBOOOIBI MOJEKYIL,
CBOMCTBa JKHUIIKOCTEH, MIOBEPXHOCTHOE HaTsOKEHHE,
KanWwUIsIpHBIC —SBJICHUS, CMayuBaHHEe W HECMayHUBaHUE,
TEIUIOBOE  pacHIMpeHHe JKUAKOCTeH W  TBEpHAbIX  Tel,
TEIJIOEMKOCTh Ta3a B H30IPOILECCAX, HU30TEPMY pPEATbHOTO
razal;

— TPUMEHATH IIEPBBII  3aKOH  TEPMOJAMHAMHUKU K
H30IpoIeccaM;
— [oOcyxnmate yBenmuueHWe oO0beMa BOJBI TPH  ee
3aMep3aHuu |;

— oOcyxJaTh MNPUMEHEHHE aauabaTUYeCKHX IPOIIECCOB
B TeXHUKE (MPUHIMII JEHCTBHUSI JHU3EIBHOTO JIBUTATEes),
AKOJIOTHYECKUE TTPOOIIEMBI HCTIOB30BaHUS TETIOBBIX MAIIHH,
3HAYCHHE BIIAXXKHOCTH BO3/TyXa B KU3HU YEIOBEKA;

—  TPHUBOAWTH  3HAYEHMS:  IOCTOSHHOM  ABoraipo,
YHUBEPCAIbHON razoBoit MOCTOSIHHOM, MOCTOSIHHOU
bonbeimana;

— TpUMEHATh TMONy4YeHHbIE 3HAHHWA TPU  ONMHCAHUU

yCcTpoiicTBa W NpUHLOMIIA ACHCTBHA NpUOOPOB (Hampumep,
TePMOMETpa, KaJOpUMETpa, KOHICHCAIIMOHHOTO TUTPOMETpa,
BOJIOCHOTO THTPOMETpPa, TMCHUXPOMETpPa), TEIUIOBBIX MAaIIHH,
pu OOBSCHEHUH SIBICHUM, HAOII0OAaeMBIX B IPUPOJE U OBITY,
IIpY PEIICHUH 3a/1a4.

uexkTpoauHamuka (18 yacon)

ONIEKTPUIECKAN 3apsil. DJIEMEHTAPHBIN
WIEKTPUUECKUNA  3apsil.  OJIEKTpU3aLUsL
Tel. 3aKOH COXPAaHEHUS IEKTPUYECKOTO
3apsiga. Touewynele  3apsiabl.  3aKoH
Kymnona. OnexTpuyecKoe oJe.
HanpskeHHOCTh  9JEKTPUYECKOrO  MOJISL.

HpeJIMeTHBIe PE3YIBTATBI OCBOCHUA TEMBI ITO3BOJIAIOT!

AaBaTb  OHPCACIICHUA IIOHSITUI: QJICKTpU3anusa TCll,
QJICKTPUYCCKU H30JIMPOBAHHAsA CHUCTEMaA TCJ, SJICKTPHUYCCKOC
I0JIC, JIMHUHN HaNPsSKCHHOCTHU JJICKTPOCTATHYCCKOIo II10JId,
OAHOPOAHOC  JJICKTPHUYCCKOC  II0JIC, OKBHUIIOTCHIIMAJIbHAA
IOBCPXHOCTD, CBO60,Z[HI>IC 1 CBSA3AHHBIC 3apsAbl, KOHACHCATOP,




[IpyHIMI Ccynepno3uIMH 3IEKTPUIECKUX
ToJieH. JIuann HaNpsKEHHOCTH
anekTpudyeckoro moid. IIpoBogHUKH B
3JEKTPOCTaTUYECKOM HoJ€e. JnaneKTpuKku
B JIEKTPOCTATUUECKOM noJje.
Juanexkrpuueckast MPOHHULIAEMOCTb.
Pabota KymOHOBCKMX CHI. ODHEpPrus
B3aMMOJAEWCTBUS  TOYEUHBIX  3aps/iOB.
[loTeHnman 37EKTPOCTATUYECKOrO IOJIS.
Pasnocth MIOTEHLIUAJIOB.
OKBUNOTEHIMATbHBIE TOBEPXHOCTH.
OJEeKTPOEMKOCThYEIMHEHHOTO
IPOBOJHMKA W KOHJEHCATOpa. DHeprus
aneKTpuueckoro  nosd.  IlocTosHHBIN
3JIEKTPUUECKUIN TOK. JleiicTBus
3JIEKTPUIECKOTO TOKA..

Cuna toka. Mcrounuku Toka. CTOpoHHUE
cunel.  OnektpoaBmwkymas cuna (DC).
3akoH Oma [  ydacTka  LEHu.
CoenuHeHusT TPOBOJHUKOB. Pabora u
MOIIIHOCTh JNEKTPUUECKOTO TOKa.
TemnoBoe  AeicTBUE  3IEKTPUUECKOTO
Toka. 3akoH Jlxoyns—Jlenna. 3akoH
Oma ans nonHoM menu. 3akoH Oma it
yuactka uenu, cogepxkamero OJC.
Peocrar. IloreHuumomerp. W3mepeHue
CHJIBbI TOKA, HAIIPSKCHU.

MOJISIPU3AIHST  TUITICKTPHKA, DIICKTPOCTATHUYCCKAs WHIYKIINS,
SIIEKTPUYECKHI TOK, CTOPOHHHE CHIIHI,

MPUBOAUTL  ONpEACTACHUA  (UIUUCCKUX  BEIUYMH:
JIIEKTPUYECCKUI 3apsi/l, JIEMEHTAPHBIN IMEKTPHUSCKHUN 3apsif,
HAIPSKEHHOCTh JIIEKTPOCTATHUECKOTO TIOJISL,
IOUDJIEKTPHYECKass  NPOHHIAEMOCTh  CpPembl,  IIOTEHIHAI
JJIEKTPOCTATHUECKOTO  MOJsI,  PasHOCTh  MOTEHIIMAJIOB,
3JIEKTPOEMKOCTh YEAMHEHHOTO MPOBOJHUKA, dJICKTPOEMKOCTh
KOHJIEHCATOpa, CHIa TOK4, CONPOTHBJIEHHE IIPOBOJHHKA,
yIEIbHOE COMPOTHUBIICHUE MPOBOAHUKA, paboTa M MOIIHOCTh
anekTpudeckoro Toka, OJ[C HCTOYHHKA TOKa, MOIYJb
MarHUTHON WHIYKITHH,

- 3aIMCBHIBATh €IUHUILI M3MEPEHHS (DU3UUECKUX BEIMUYMH B
CH;

3amuchBaTh  (DOpPMyNBI  OMpeneNieHHs]  DHEPTUH
3apsUKEHHOTO  KOHAEHCATOpa SHEPruM MAarHUTHOTO IOJS,
noJrydath (opMyJay A pacyera: paboThl CHII OJHOPOIHOTO
3JIEKTPOCTATHYECKOTO MO,

paccMaTpuBaTh OCHOBHBIE CBOMCTBA DJIEKTPUUYECKUX
3apsA7I0B, CMBICI TEOPU OJMU3KOACHCTBUSA U JNAbHOJICHCTBHUS,
OCHOBHBIE CBOMCTBa 3JIEKTPUUECKOTO TMOJIfA, CBSI3b MEKIY
paboToif CHII OJHOPOJHOTO JIIEKTPOCTATHYECKOTO IIONIST U
MOTECHUUANBHOW SHEPruei TOUEYHOTO 3apsiia, CBSI3b MEXIY
HAOpSHDKEHHOCTBIO  BJIEKTPUYECKOT0 MOJIA W Pa3HOCTHIO
MIOTEHIMAJIOB, CBOMCTBAa MPOBOAHUKOB M JUAJIEKTPUKOB B
3JEKTPOCTATUYECKOM II0JIE€, NEHUCTBUSA DJIEKTPUUYECKOrO TOKA,
IIOCJIEI0BATENBHOE, APAIUIEIIBHOE U CMELIAHHOE COCAUHEHUS

MIPOBOIHUKOB,

— OOBSCHATH: 3aBUCHMOCTH JJIEKTPOEMKOCTH IUIOCKOT'O
KOHJIEHCaTopa OT IUIOMIAJU IUTACTHH M PACCTOSHUS MEX]IY
HUMH, BO3HHKHOBEHHE OJHEPrHUM 3JEKTPUYECKOTO  TOJIA
3apsDKEHHOTO  KOHIICHCATOpa, YCJIOBHSA BO3HUKHOBEHHUS U
CYIIECTBOBAaHUS  JJEKTPUUECKOTO  TOKA,  JJIEKTPOHHYIO
MIPOBOAMMOCTH METAJIJIOB,

— ¢opMyIUpOBaTh: 3aKOH COXPaHEHHS 3JICKTPHUECKOTO
3apsina,  3akoH  KynoHa,  TOpHHOMO — CYNEPHO3HLMH

AIEKTPUYECKUX ToJieH, 3akoH OMa JJIsl yJacTKa IeNHd, 3aKOH
xoyns—IJlenna, 3akon Oma A MONMHOM 1emnu, 3akoH Oma
JUIsl ydacTka uenu, cogepsxamero J/C,

MPOBOJIUTH HW3MEPEHUs CHIIBI TOKa,
COTPOTHUBJICHUS B DJICKTPUICCKOM TIeTIH;

OMHCHIBATh OKCIEPUMEHTHI: TI0 DIEKTPH3AIUUA Tel H
OOBSICHATH WX PE3yNbTAThI; TI0 HAOIIOJEHUIO CHJIOBBIX JIMHUAN
SJEKTPUYECKOTO TOJSI, [0 W3MEPEHHUIO DIIEKTPOEMKOCTHU
KOHJICHCATOpa; M0 HAONIOAEHUIO TEIUIOBOTO  JICHCTBHS
ANEKTPUIECKOT0 TOKa; (PyHIaMeHTallbHbIE OMbITH KyloHa,

— BBIICJIATh OCHOBHBIC TPU3HAKH (U3UYECKUX MOJICIICH,

HAIIpsKEHUA H

HUCIOJIB3YEMBIX B JJICKTPOAWMHAMUKE: TOYCYHBIHN 3apsan,
HpO6HLIfI 3apAanm, JIMHUHA HAIMpsA>KEHHOCTHU
QJICKTPOCTATUYCCKOT'O 110J141, OAHOPOAHOC
QJICKTPOCTAaTUYCCKOC I10JIC, OKBHUIIOTCHIUAJIbHBIC

MIOBEPXHOCTH, JIEKTPOHHBIH T'a3,;
paccMaTpuBaTh YCTPOWCTBO, TPUHIMI JEHCTBUS H
MIPUMEPHI  UCITOJIB30BAHUS:  DJIEKTPOCKOIA, DJIEKTPOMETPA,
KOHJICHCATOPOB, TAIbBAHMYECKOTO 3JIEMEHTa, aKKyMYJsTOpa,
peocTaTa, IOTeHIIMOMETPA,

MIPUMEHSTh  TOJTYYCHHBIC

3HaHWUS TIpH OOBICHEHUHU




SIBICHUH, HaOMIONaeMbIX B MPHUPOAE W OBITY, MPHU PELICHUU
3ajad.

Pe3epBHOe Bpemsi — 2 yaca

Conepxxkanue yueOHOro nmpeamera
11 kaacc (68 4, 2 4 B HexeJ110)

Coaep:xanue y4eOHOro MaTepuaJia

[lnanupyemble pe3yJibTAThI

aextpoauHamuka (48 yacos)

MarauTHoe B3auMoercTBe. MaruuTHoe
MOJIE AJNEKTPUYECKOro ToKa. MHmyknus
MarsuTHOTO TIOJIS. [Ipunun
CyHEPIO3ULIMA MATHUTHBIX NoJIeH. JInHumn
MAaTrHUTHOH 170:010%9017078 JleiicTBue
MAarHUTHOTO MOJISl Ha TPOBOJHUK C TOKOM.
Cuna  Awmmepa. 3akoH  Awmmepa.
OJIEKTPOABUTATENb IOCTOSHHOIO TOKAa.
Pamka ¢ TOokOM B  OJHOPOAHOM
MarHuTHOM moise. JleficTBue MarHuTHOTO
MOJIsI Ha JIBIXKYIUHMECS  3apsKCHHBIE
yactuupsl. Cuina JlopeHua.

MaruutHsle cBoiicTBa BemecTBa. OTBITHI
@apanes. SBneHue >IEKTPOMATHUTHOMN
UHAYKUUU. MarHuTHeld MOTOK. 3aKoH
3JIEKTPOMArHUTHOM MHAYKIMK. Buxpesoe
anekTpuueckoe mone. IIpaBuno Jlenua.

OJIC WHIYKUIUU B JIBIXKYILEMCS
IIPOBOJHHUKE. CaMOMHAYKIHSL.
WHIyKTUBHOCTE  KOHTYpa.  DHeprus
MarHUTHOTO OISt TOKa.
OJeKTpOMarHuTHbIE KOJeOAHUsI U BOJIHBL.
CBoOogubIe AIIEKTPOMArHUTHBIC
kosebanus.  KomebaTenbHBI  KOHTYD.
®opmyna Tomcona. Ilpomeccsl mpu
TapMOHHYECKUX KOJIeOaHUsIX B

KosiebaTelbHOM KOHType. [lepemeHHBbIN
TOK. Pe3ucrop B 1enu nepeMeHHoOro Toka.
JeicTByrone 3HAa4eHUs CHIBI TOKa WU
HaANPSHKEHUSI. Tpauchopmatop.
IIpousBozctso, nepegava u
UCIOJIb30BaHNE SHEPTHUH.

OnekTpomarautHoe nojie. OmnbITh [epia.

CBoiicTBa  AJIEKTPOMArHUTHBIX  BOJIH.
Criextp 3JIEKTPOMArHUTHBIX BOJIH.
[TpuHIHMITEI PaJOCBSI3U U TEICBHICHHS.

I'eomerpuueckas OTITHKA. 3aKkoH
PSAMOJIMHEHHOTO pacrpocTpaHeHHs
cBeTa.  3aKOH  OTpPaXKeHHs  CBeTa.

ITocTpoeHne wu300paKeHWH B TUIOCKOM
3epKaie. 3aKOH MpPEIOMIICHUS  BOJIH.
IlonHOEe BHYTpEeHHEE OTpaKeHHE CBETa.
Jlunzpl.  @opmyna  TOHKOM  JIMH3BIL.
Onrnyeckas cwia JuH3EL llocTpoeHme
M300pakeHHH B~ TOHKUX  JIMH3aX.
YBenuyeHue - JUH3BL W3mepenune

[IpenMeTHBIe pe3ynbTaThl OCBOSHHUS TEMBI IO3BOJISIIOT: —
JlaBaTh ONpEIeICHUS MOHATHI: MAarHATHOE B3aMMOJICHCTBHE,
JIMHUY MAarHUTHON WHAYKIIMH, OJTHOPOJHOE MAarHUTHOE IOJIE,

3JIEKTPOMAarHUTHAs WHAYKIHS, WHIYKIIMOHHBII TOK,
CaMOWHAYKIHA, KOJeOaTenbHBId KOHTYpP, BBIHY)KICHHBIE
3JIEKTPOMATHUTHBIC KoJIeOaHus, MIePEMEHHBIM TOK,
SJIEKTPOMArHUTHOE  TOJE,  DJIEKTPOMAarHuTHas  BOJIHA,

MOIYJISIIMS, JIMH3A, TJIaBHBIA (DOKYC JIMH3bI, ONTHYECKUI
LUEHTp JTUH3BI, (OKaNbHAas TIJIOCKOCTh JIMH3BI, IUCIIEPCHS,
HHTEpQEpPEeHIINs, KOTEePCHTHBIE HCTOYHUKU CBETa, TUPPaKIHS,
— TMPHUBOAMTH ONpeleseHHs (U3MYECKUX BEIMYHH: MOAYJb
MarHuTHOM wuHAyKUMM, cuia Awmnepa, cuna JlopeHua,
MarHUTHBIA TOTOK, WHAYKTHBHOCTh KOHTYpA, ACHUCTBYIOLIVE
3HAYEHUS] CHJIBl TOKAa M  HANpSHKEHHS, EMKOCTHOE
COIIPOTHUBIICHWE, WHAYKTHBHOE CONPOTHUBJICHHE, MOJHOE
COIPOTHBIICHUE 1IeTH, KodduimeHT Tpanchopmanuu, JInHa
U CKOpPOCTh paclpOCTpaHEHHUs! 3JICKTPOMATHUTHOH BOJIHBI,
aOCOMIOTHBI M OTHOCHUTENBHBIA IOKAa3aTeIW MPETOMIICHUS,
NpenenbHblil  yrol  IHOJHOTO  OTpakeHHs, (POKycHOe
paccTossHWE W ONTHYECKas CWJa JIMH3BL, JIUHEHHOE
YBEJIUYEHHE TOHKOM JIMH3BI;

- 3alMCBIBaTh €IWHHLBI M3MEPEHUs (QU3NUYECKUX BEIHYUH B
CH;

— paccMaTpUBaTh MarHUTHBIE CBOWMCTBA BEIECTBA, OCHOBHBIE
CBOWCTBa BHXPEBOTO BJIEKTPUYECKOTO I0JIs, [BOSHUKHOBEHHUE
OJIC UWHAYKIUKW B JBIDKYIIEMCS TPOBOJHUKE], CIEKTP
JJIEKTPOMArHUTHBIX ~ BOJH, TMPHHIUIBI  PagUOCBSI3U U
TEJIEBU/ICHUS, 3aKOH HE3aBUCHUMOCTH CBETOBBIX ITyYKOB, XO[
CBETOBOI'O Jy4a Yepe3 IUIOCKONApaIeNbHYIO IUIACTHHKY H
TPEyrojbHYI0 MpHU3MY, SBICHHE TIIOJIHOTO BHYTPEHHEIO
OTpPaKEHHSI CBETa, METOABl H3MEPEHMS CKOPOCTH CBETa,
MIPUMEPBI UCTIOJIb30BaHMS UHTEP(EPEHIINH CBETA,

— OOBSCHATH: BO3HUKHOBEHUE JHEPTUM MAarHUTHOTO TIOJIS
TOKAa, CBOOOJHBIX SJICKTPOMArHUTHBIX KOJICOAHM, CBS3b
¢usnueckux BenuuuH B (opmyine TomcoHa, mpouecchl npu
TFapMOHUYECKUX KOJIEOAHUSX B KOJeOATelnbHOM KOHTYDE,
MpeBpaimieHnss JHEPruH B KOJIEOATENIbHOM  KOHTYpE,
BO3HUKHOBEHHE 3IIEKTPOMArHUTHON BOJIHBI, CBSI3b
¢u3nueckux BeJMYMH B (popMysie TOHKOHM JIHMH3BI, HPaBUIIO
3HAaKOB TIPU HCIIOJNB30BAHWU (OPMYINIBI TOHKOH JIMH3HI,
o0OpazoBaHMe HHTEPPEPECHUINOHHOW KapTHHBI B TOHKHX
IUIeHKaX, AW(QPaKOHI0 CBeTa Ha JJIMHHOM Y3KOW ILenH,
BO3HUKHOBEHHE JH(DPAKIIMOHHOW KAapTHHBI Ha peleTKe; —
crpoenue  deppomarnetnkos, KIIJI  Ttpancdopmatopa,
MIPOM3BOJCTBO, IMEpeJadyy M HCIOJIb30BAHHE 3JIEKTPHUYECKOMN
SHEPTUH, SABJICHUE MOJIIPU3ALUHI CBETOBBIX BOJIH,




CKopocTH cBeTa. Jlucmepcus cBera.
Oneitel Hetotona. Ilpuarnumn [toiirenca.
WnaTtepdepennmst BomH. HHTEpdepenHnus
cBeta. KorepeHTHBIE HCTOYHUKU CBETA.

Onmbir  HOnra.  Komeuma — HeroToHa.
Untepdepenurss B TOHKUX IUICHKAaXx.
Jdudpaxmust CBETA. ITpunnun
Ioiirenca—®penens.  Judpaknuonnas

pemrerka. [lonspru3anus CBETOBBIX BOJIH.
IITxana 37€KTPOMArHUTHBIX U31y4YEHUN.

— u3y4yaTh JCHCTBUE MArHUTHOTO IOJSI Ha MPOBOJHUK C
TOKOM, PaMKy C TOKOM H IBIXKYIIYIOCS 3apsSKEHHYIO YaCTHUILY,
MAarHUTHOE B3aUMOJICHCTBHUE MPOBOJHUKOB C TOKAMU;

— (¢opMyIUpOBaTh: TPUHIUI CYIEPIIO3UIUN MarHUTHBIX
moJiel, TpaBWiIO OypaBuWKa, MPAaBHIO JIEBOM PYyKH, 3aKOH
Awmmepa, 3akoH @apanmes (PMEKTPOMarHWTHOW WHIYKITUH),
npaBuiio JleHna, 3aKoH MNPSAMOIMHEHHOTO PacIpoCTpaHEHUS
CBETa, 3aKOH OTPaXEHHS CBETA, 3aKOH IPEIOMIIEHHS CBETA,
npuanun  [roiirenca,  ycmoBusi — WHTep(hEpPEHIMOHHBIX
MaKCUMyMOB U MUHUMYMOB, npuHuu [tolirenca—®penens,
yCIIoBUE TUGPAKITHOHHBIX MUHUMYMOB;

— ONWCHIBAaTh OKCIEPUMEHTHI: 10 HAOMIOJEHUIO KapTHUH
MarHUTHOTO TIOJIA; MO HAOMIOAEHHUIO 3JIEKTPOMArHUTHBIX

KoJIe0aHuii; §(0) HaOJII0IEHUIO H HCCIIEJOBAHUIO
MPSAMOJIMHEHOTO pacnpocTpaHeHus, OTpaKEHUS u
MpeTOMIIEHUS CBETA, BOJTHOBBIX CBOMCTB CBETA;
¢dbyHOaMeHTanbHBIE OMBITHI  OpcTena, Awmmepa, PDapanes,
I'epua, FOura, ®penens, HetoToHa u ap.;

— TONy4YaTh M ONHCHIBATh W300paXEHUS TMPEAMETa,

MOJTy4aeMOro ¢ MIOMOUIBIO IJIOCKOTO 3epKajla, COOMPAIONIUX U
pacceuBaroluX JIUH3;

— BBIACTATH OCHOBHBIC MPHU3HAKU (PU3MYECKUX MOZETEH,
HCHONB3YEMbIX B 3JIEKTPOAWHAMUKE M OINTHKEOAHOPOTHOE
MAaroiuTHoOC T110JI€, JIMHUMW WHAYKIOUW MAarduTHOTO I10JId,
WIealbHBId  KOJeOaTeNbHBI  KOHTYp, TapMOHHYecKas
JJIEKTPOMAarHUTHas BOJIHA, TOYEYHbIM HMCTOYHHK CBETa,
CBETOBOM Jy4, OJHOPOAHAs U HU30TPOIHAsA Cpeja, IIOCKas
CBETOBAs BOJIHA, TOHKAs JINH3A;

— NPUBOIUTH 3HAYEHHS: CKOPOCTH CBETa B BaKyyMme; —
OIMUCBIBATHL TAPMOHHUYCCKUE JJICKTPOMAriHuTHLIC KoJIe0aHus B
LEISIX, COEpHKALIUX PE3UCTOP,

paccMaTpuBaTh YCTPOICTBO, MPUHUMUII JEHCTBUA U
MPUMEPBI HCIIONb30BAHUS: BJIEKTPOJBUTATENSI OCTOSHHOTO
TOKa, TpaHcdopmMaTopa, ONTUYECKUX npudopoB,
TUQPaKIHUOHHON PEIIeTKH, TOISIPOUI0B; NMPUHIIUI JICHCTBUS
reHeparopa MepeMeHHOro TOKa, MJIOCKOTro 3epKaja,
IMPUMCHATL TIOJIYYCHHBIC 3HAHUA IIpU 00BSICHEHUH
SIBIICHUH, HaONIOaeMbIX B MPHUPOAE W OBITY, MpPU PEIICHUH
3ajad.

KBanroBas ¢pusuka (19 yacos)

KBanToBas TUIIOTE3a IInanka.
IlocTostHHAs IInanka. Buemnuit
¢doroapdexr. 3akonel  PoTorddexra.
YpaBHeHuE OUHIITEHHA TS

¢doroadpdexra. Dotonsl. JlaBneHue ceera.
OmnbiTel JlebeneBa. DHeprusi U UMITYIIbC
¢doTtoHa. KopnyckynsapHo-BOIHOBOM
JyaJIi3M. l'unoreza  ge  bBpoils.
[CooTHOIIEHNE HEOTpeAeTIEHHOCTEH
leiizenbepra.] Ilnmanerapnas  Mopenb
aroma. OnpsITel Pesepdopna. [lornomenue
M u3NydeHue cBera aToMoM. llocTymarsr
Bbopa. Mognens atoma Bogopona o bopy.
Jlunelyateie CIIEKTPBL. [JIazepsi. |
MeTonpl  peructpanuu  3apsHKeHHBIX
yactull. EcrecTBeHHas! pagroaKTHBHOCTE.
Bugsl  paayoakTHBHBIX — IPEBpPAIICHUH

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS TEMBI MO3BOJSIOT: —
JaBaTh OMNpeAeieHHs TOHATHI: TEIJIOBOe  H3Jy4YeHHeE,
¢doroahdexT, KOPIyCKyIIPHO-BOJTHOBOM Iyajau3M, H30TOIIbI,
sAEpHasl peakuus, AeQEeKT MacChl, 3HEPreTUYECKUH BBIXOJ
SIIEPHBIX pEaKIuil, LenmHas saepHas peakuus, KpUTHdecKas
Macca, HOHU3HPYIOLIee U3IIydeHHe, [TepMosaepHas peakuusi],
3JIEMEHTApHAs YaCTHULA, AaHHUT MILSILINS;

— OIMCHIBATh KBAaHTOBBIE SBICHUS, UCTOIB3YS (U3NUECKHUE
BEIMYMHBI W KOHCTAHTHI: DJHEPTHsS KBAaHTA, IOCTOSHHAS
[Inanka, paboTa BBIXOAA BJIEKTPOHOB, SHEPTUS U HUMILYJIBC
(oToHa, DPHEpPrus WOHM3AIHMK aTOMa, MEPHOJ TMOIypachaja,
3apsA0BOE W MAacCOBOE YHMCIIA, aTOMHas EIQMHHIA MAacChl,
SHEpPrus CBA3M ATOMHOIO S7Apa, yAelbHAas DHEPIrHs CBSA3U
aTOMHOTO siipa, KO3(QQHUIMEHT pa3MHOKEHUS HEHTPOHOB,
MOTJIONICHHAA /0332 M3JIY4YeHHS, MOIIHOCTh MOTJIOMIEHHOM
J03bl, DKBUBAJEHTHAs J03a; MpU ONHCAHWU IPaBUIBHO
TPaKTOBaTh (PU3MYECKUH CMBICI MCHOJIB3YEMBIX BEJIMUYUH, HX




ATOMHBIX f7ep. 3aKOH pPaTUOAKTHUBHOTO
pacmnana. M3oronsl. IlpaBuna cMmemieHus
g anbda-pacnaga u - OeTa-pacmana.
HckyccTBenHas PaZloOaKTUBHOCTb.
IIpoToHHO-HENUTPOHHAS MOJIENTb ATOMHOTO
siapa. SnepHble peakiuu. SiepHble CUIIbIL.
OHeprus CBA3M aTOMHBIX siaep. [enenue
anep ypana. Llennas sipepHas peax

32
LML, Snepnas SHEPreTHKa.
buonornueckoe JIeicTBHC
paarOaKTUBHBIX H3JIy4CHUH.
DKOJIOTHUECKHE IPOOIEMBI
HCIOJIb30BaHMS SIIePHOM SHEPTUH.

IIpumeHeHre pagroaKTUBHBIX H30TOIOB.
TepMosinepHble peakiuu. TepMosaepHBIA
CHHTE3. DJeMEeHTapHBIC YaCTHIIBL.
Krnaccudukarus 31eMeHTapHBIX YaCTHII.

o0o3HaueHuss u enuHUIBl mMmepenus B CU, Haxomuthb
(opMyIIBI, CBSA3BIBAIOIINE AaHHYIO (DU3UYECKYIO BEIHMUYHHY C
JIPYTHMU BETMYUHAMY,

— OOBSICHATH KOPIYCKYJIIPHO-BOJHOBOHM JIyaJlu3M CBETa,
SBICHWE  JABJIE€HUS  CBeTa, TUINOTe3y Jne  bpoilns,
BO3HUKHOBeHHE ceprn bambmepa;

MOHUMATh CMBICI KBAaHTOBOW  THIIOTE3BI
nocrossHHOW [lnmanka; (Qu3MuYeckux 3aKOHOB: BHEIIHETO
dbotodadpdexra, pagMoaKTHBHOTO  pacmaza, COXPAHCHHS
SHEPTHUM, JICKTPUUYECKOTO 3apsijia, MacCOBOTO M 3apsIOBOTO
YHCell; PalMOAKTHBHOTO PACIiaja; YpaBHEHUs DWHINTCHHA JUIs
tdbotorddekra; moctymatoB bopa; mpaBun KBaHTOBAaHWA,
CMeIeHusT I anbga-pacmama u OeTa-pacmaza; OTIHYATh
CJIOBECHYI0 (hOPMYJIUPOBKY 3aKOHA OT €r0 MaTeMaTU4eCKou
3amucy; OOBSICHATh MX COZIEpXKaHWe Ha YPOBHE B3aMMOCBSI3U
(hM3UIECKUX BEITMYNH;

IImanka,

— u3y4artb 9KCTIEPUMEHTAIILHO BO3HHKHOBECHHE
HENPEPHIBHOTO U JIMHEHYATOTO CIIEKTPOB, SIBJICHUE BHEIIHETO
dhoTorddexra,

—_— OIIMChIBATH q)YHILaMCHTaJII)HI)IC OIIBITHI CTOHGTOBa,

Jlebenera, Pesepdopnaa, bekkepens u ap.;

— BBIACTATH OCHOBHBIC MPHU3HAKU (PU3MYECKUX MOZETEH,
WCTIONIB3YEMBIX B KBaHTOBOW (Qu3uKe: aOCOIOTHO YepHOe
TEJI0, MOJIeNIb aToMa ToMCOHa, ITUIaHeTapHas MOJENb aToma,
MIPOTOHHO-HEHTPOHHASI MOJIEJIb aTOMHOTO Apa; — 00CYKAaTh
KpacHyI0 Tpanuiy $otodddexra, Momenp aToMa BOAOPOAa 1o
Bopy, coctaB paaMoakTHBHOTO U3IIydeHHs, (QHU3HYECKYIO
npupony anb(da-, 0eTa- U raMMma-ydeii, CBOMCTBA SICPHBIX
CHJI, OKOJIOTHYECKHE MpOoOJieMbl, BO3HHMKAWOLIME IPHU
WCIIONIb30BAaHUM aTOMHBIX 3nekTpoctraniuii (ADC), mnytu
peleHuA OTHUX HpO6JICM, IMEPCICKTHUBLI  MCIIOJIB30BAHUA
ATOMHOW [M TEepPMOSACPHONW DHEPTreTUKH|, MEPHI 3allUTHl OT
PanMOaKTUBHBIX M3IYYCHUH, NMPUMEHEHHE Paguo aKTHBHBIX
H30TONOB,  KiIacCHU(QUKAIMIO  DJIEMEHTapHBIX  YaCTHII,
(dyHIaMeHTaIbHbIE B3aWMOJICHCTBHUS, paccMaTpuBaTh
yCTPOICTBO, MPUHIIMIT ACHCTBUS ¥ IPUMEPHI NCTIONb30BaHMUS:
NpUBOAMTHL 3HAdYeHMWs: ImocTossHHOM Ilmanka, wacc
3JIEKTPOHA, IPOTOHA U HEUTPOHA, ATOMHOM €JUHHUILIBI MacCChl;
— NPUMEHATh OCHOBHBIE TIOJIOKEHHMS M 3aKOHBI KBAHTOBOM
¢u3uky, QUMK aToMa U aTOMHOTO sapa il OOBSICHEHUS
SIBJIEHUI MHUKPOMUDA; aHAJIIM3UPOBATH Xapaxrep
3aBUCHUMOCTEH MeXIy (GHU3MUECKUMHM BEIMYMHAMH B 3THX
3aKOHaXx;

NMPUMCHATL TIOJIYYCHHBIC 3HAHUA IIpU 0O0BSICHEHUH
SIBIICHUH, HaONIOJlaeMbIX B MPHUPOJAC M OBITY, MPH pEIICHUH
3ajad.

Pe3epBHoe Bpems — 1 yac




KanenpapHo-temaTnieckoe JIaHUPOBaHHE YPOKOB GU3NKH

10 kaacce (2 yaca B He/1eJI10)

No Kon-60
Haumenosanue memul ypoka
YpokKa Hacos npumeyanue
I Mexanuka (284acoB)
OcHoBbl knHeMaTHKH (9 yacoB)
1 Buapl MexaHH4IeCKOro JBMKEHHS U CIIOCOOBI €T0 ONHUCAHMS. 1
2 PaBHOMepHOE TpsIMONIMHEHHOE JBMKEHHE U €ro onucanue. Pemenne 1
3a7a4 «PaBHOMEpHOE MPSIMOITMHENHOE IBHXKCHHEY
3 OTHOCHUTENBHOCTh ~ IBWKEHHUS.  PemieHme  3amau 1o TeMe: 1
«OTHOCHUTENBHOCTD IBHKECHUS»
4 JIBI>KeHHe C MOCTOSIHHBIM ycKopeHueM. Pernenue 3amau «/IBrmxeHne c 1
[IOCTOSIHHBIM YCKOPCHHEM)
5 CBoOonHOe mazeHue u ero onvcanue. Pemenne 3amau «/{BrxeHue tena 1
C YCKOpeHHeM cBOOOTHOTO MaJCHHUS: TEJIO IBMYKETCS 1T0 BEPTHUKAIII)
6 Pemenue 3amau «/[BmkeHue Tena ¢ yCKOPEHHEM CBOOOJHOTO MAaACHUS: 1
HayaJbHasi CKOPOCTh TeJla HallpaBJieHa MoJ] YTIIOM K TOPH30HTY»
7 PaBHOMEpHOE IBMKEHME TOUKM MO OKPYKHOCTH. Pemienue 3amau 1
«PaBHOMEpHOE IBMKEHHE TOUKU IO OKPYKHOCTHY
8 Pemenue 3anau «OCHOBBI KHHEMATHKU. 1
9 Koumponvnas paboma Nel no meme: « OcHo8bl KUHEMAMUKUY 1
OcuoBsl auHamuk# (10 gacos)
10 ITepBbiit 3akoH HproToHa. Macca — XapakTepUCTUKA MHEPTHOCTH Tea. 1
Cuia — xapakTepucThKa aencTsus. Bropoit 3akon HeioToHa.
11 | Tpernii 3akon Hretorona. Pemenue 3anau «3akoHsl HetoToHAY. 1
12 Cuiibl B ipupojie. 3aKOH BCEMUPHOTo TAroTeHus. IlepBas kocMuyeckas 1
CKOPOCTb.
13 Cuna TspKecTd U Bec Tena. HeBecomocTs. 1
14 | Jedbopmanus u cuisl ynpyroctu. 3akoH ['yka. 1
15 | Pemenwne 3agaq «Cuitel ynpyroctd. I paBUTAIIMOHHBIE CHITBI». 1
16 Jlabopamopuasi paboma Nel «H3zyuenue Osudicenuss mena no 1
OKDYIHCHOCTIUY.
17 Cuna tpenus. PemieHue 3apmau: «/IBukKeHuE mOJ ACHUCTBHEM CHIIBI 1
TPEHUS
18 | Pemenue 3anau: «/{BrwKeHne Tema MoJ 1eHCTBUEM HECKOJIBKUX CHID». 1
19 | Kommponvhas paboma Ne 2 no meme. « OCHOBbL OUHAMUKUY 1
3akonbl coxpaHeHus (9 4acon)
20 | Ummynbc MaTepuabHON TOYKU. 3aKOH COXPaHEHUS UMITYJIbCA. 1
21 | Pemenue 3a1a4 «3aKOH COXpaHEHUS] UMITYJIbCA. 1
29 MexaHquCKaﬂ pabota u MomHOCTh. DHeprus. Kunernyeckas sHeprus u 1
e U3MEHEHHE.
23 Pa6oTzv1 cuibl TsoKkecTd. lloTeHnmaneHast SHEprusi Tena, HOAHIATOro HaJ 1
3eMIIEH.
24 PaGora cumnel  ynpyroctu. IloTeHnmanbHas ~ JHEPrusi  YIpyro 1
1eOpPMUPOBAHHOTO TeJIa.
25 | 3aKOH COXpaHEHHs SHEPIHU B MEXaHUKE. 1
2% ﬂa60pamopmfﬂ paboma  Ne2  «l3yyeHue 3aKOHA — COXPAHEHUs. 1
MeXaHuyeckou aHepauuy.
27 | Pemenue 3a1a4 «3aKOHBI COXPAHEHUS B MEXAHHUKED.
28 | Koumponvnas paboma Ne3 «3axonwi coxpanenust 6 Mexanuxey. 1
I MosmnekynsapHas ¢pusuka. Tepmoaunamuka. (22 yaca)
29 OcHoBnble nonoxenns MKT. XapakTepucTHKN MOIEKYI. 1




No Kon-60
Haumenosanue memul ypoxa
ypoka uacoe npumeuanue

30 | Pemenue 3a1a4 Ha pacuéT BEIMYMH, XaPAKTEPU3YIOIIMX MOJIECKYJIBI. 1

31 XapakTep OBWKEHHA W  B3auMOJEHCTBUS Moinekyn.  CrpoeHne 1
ra3000pa3HbIX, JKUJIKUX U TBEPIBIX TEIL.

32 OcuHoBHoe ypaBHenne MKT wuneanbHoro rasza. Pemenne 3amau «MKT 1
WJeaTbHOTO Ta3a.

33 | TemmepaTypa — MAaKpOCKOITUYECKAs XapaKTEePUCTHKA Ta3a. 1

34 OKCIIepUMEHTaIbHBIN METOJI OTIPEAETICHIs] CKOPOCTEH MOJIEKYI ra3a. 1

35 | YpaBHeHHE COCTOSHUS HIICATLHOTO ra3a. 1

36 | ['a30BBIE 3aKOHBI. 1

37 Pemenwne 3amay Ha MpUMEHEHNE YPaBHEHHS COCTOSHUS WACATFHOTO ra3a 1
Y U30TIPOIIECCHI.

38 | Pemrenue rpaduueckux 3amad «I'a30BbIe 3aKOHBD». 1

39 ﬂa?opamopnaﬂ paboma Ne3 «DxcnepumenmanvHas NPoBePKaA 3aKOHA 1
Teti-JTroccakay.

40 Hacplennsli map. 3aBUCEMOCTB JIaBJIEHUSI HACBIIIIEHHOTO Mapa OT 1
temneparypsl. Kunenue. BiaxxHocTs Bo3myxa.

41 CrpoeHue 1 CBOICTBA KPUCTAIUTMUECKUX U aMOP(HBIX TEI. 1

42 | Konmponavhas paboma Ne4 « Ocrnosvr MKT). 1

43 | BHyTpeHHSS SHEPTHS. 1

44 | PaboTa ra3a B TEpMOJUHAMUKE. 1

45 | KoiM4ecTBO TEIUIOTHI. 1

46 | IlepBbrit 3aKOH TEPMOAMHAMUKH. 1

47 [IpumeHeHne TEpBOrO 3aKOHA TEPMOJMHAMHUKH K  Pa3IHYHBIM 1
MIPOIIECCaM.

48 HeobOpatumocTts mponeccoB B mpupoje. [IpuHINT JeHCTBHS TETIIOBBIX 1
nasurareneil. KI1/I TenaoBeIX gBUraTeiei.

49 Pemenwue 3ana4 o teme: «OCHOBBI TEPMOTUHAMUKIDY 1

50 | 3auém no meme: «OcHOBbI MEPMOOUHAMUKUY. 1

Il OnextpoanHamuka (184acoB)

OnexTpuyeckoe moe (8 yacos)

51 ONEeKTpUYEeCKU  3apsa. ODJeKTpu3aus Tejl. 3aKOH COXPaHCHHS 1
aIeKTpUIecKoro 3apsaa. 3akod Kymona.

52 MexaHn3M B3aMMOJICHCTBUS AJIEKTPUYECKHUX 3apsioB. HampspkeHHOCTh 1
ANEKTPUIECKOTO TOJISI.

53 Pewenne 3anau ((I:IaHpH)KeHHOCTI) aneKTpudeckoro mnous. IIpuHnmn 1
CYTEPIIO3HIINH MOJIeH.

54 [IpoBogHUKY B 3JEKTPUUYECKOM TMoOJie. J(MANEKTPUKN B AIEKTPUIECKOM 1
ToJte.
[MoreHnmanbHass HSHEPTUs  3apsDKEHHOTO  Tella B OJHOPOJHOM

55 | anekTpocTarnueckoM moJe. [loTeHIman 3JIeKTpOCTaTHYECKOTo IMOoJId U 1
Pa3HOCTH MOTEHITUAIOB. DKBUTIOTCHIIUAIBHEIE IOBEPXHOCTH.

56 OnekrpoemkocTh. KoHaeHcarop. DHeprus 3apspKeHHOTO KOHAEHCATopa. 1
IIpuMeHeHne KOHAEHCATOPOB.

57 ‘ O6o06uiaronmii ypok, penieHue 3agad 1mno reMe «JIEeKTPUIecKoe MoJey. 1

58 Koumponvuas paboma Ned «dnexmpuueckoe nosey. 1

3axkoHbl HOCTOSTHHOTO ToKa (104yacoB)
59 [TocTostHHBIN AMEeKTpHIecKuil TOK. 3aKoH OMa JjIs yJacTKa IeTH. 1
60 DJIEKTPUYECKUE LEMU U UX 3aKOHOMEPHOCTH. 1




Ne Kon-60
Haumenosanue memut ypoka
ypoka uacoe npumeuanue

61 Jlabopamopnas paboma Ne5 «H3yuenue nocrnedosamenvhozo u 1
NapaiienrbHo2o cOeOUHEHUsl RPOBOOHUKOBY

62 | Pemenue 3amad Ha pacyeT MCKTPHUCCKUX ETICH. 1

63 | PaboTa U MOITHOCTH MOCTOSTHHOTO TOKA. 1

64 DNeKTpoABIKYIas cuia. 3akoH OMa JiIsl HOJTHOM LIeTIH. 1

65 Jlabopamoprnas paboma Ned «Hzmepenue I/[C u eHympenHe2o 1
CONPOMUBTIEHUSL UCTIOYHUKA MOKA»

66 | Pemenue 3amau «3akoH OMa sl MOTHOM TIETTHY. 1

67 Pemienue 3aau Ha pacyeT NEKTPUUSCKUX IICTICH. 1

68 Konmponvnas paboma Ne6 «3axomnvl nOCMOsIHHO20 MOKAY. 1




KanennapHo-temaTuyeckoe njiaHUPOBaHUE YPOKOB PU3UKH
11 kaace (2 yaca B HeeJII0)

No Kon-60
Haumenosanue memut ypoka
YpokKa uacoe npumeyanue

MarnuTHoe noJe (4 yaca)

1 B3anmopeiictBue TokoB. CBOHCTBAa MarHMUTHOro mnojs. Bekrop 1
MAarHUTHOM MHAYKUMH. JINHUM MarHUTHOW MHAYKIWH.

2 Moy BeKTOpa MarHuTHOM MHaykiuu. Cuia Amrepa. 1

3 JleficTBue MarHMUTHOro TOJIA Ha JBWXKymuiics 3apsan. Cuta 1
Jlopenna.

4 Pemenue 3amad no reme: «MarHuTHOE 1OJIE». 1

DnexkTpoMarHuTHast MUHIYyKIus (8 4acoB)

5 OTKpBITHE 3JIEKTPOMArHUTHOM MHAYKIMU. MarHuTHBIN NOTOK. 1

6 Hanpasnenue nnayknuonnoro toka. [Ipasuio Jlenua. 1

7 3aKOH AJIEKTPOMATHUTHON MHAYKIIUH. 1

3 Buxpesoe snexrpuueckoe nozie. C MHAYKUUU B JBUKYIIUXCS 1
MIPOBOJIHUKAX.

9 Camonnaykuus. MTHAYKTUBHOCTD. 1

10 | DHeprust MArHUTHOTO MOJISI. DIEKTPOMATHUTHOE TOJIE. 1

11 O6o6matomuii  ypok mo  teme:  «MaruutHoe — more. 1
DNeKTpOMarHuTHast MHIYKITUS»

12 Koumponvnasa paboma Nel no meme: «Maenumnoe noe. 1
DnexmpomacHumMHas, UHOYKYUS»

DnekTpoMarHuTHeIE Kosebanus. [Ipon3BoacTBO, epeaya 1 UCTIONIb30BaHNE SIEKTPUYECKOH YIHEPTHH.
(12 gacoB)

CBO60,I[HI>IC U  BBIHYXXJCHHBIC JJICKTPOMAI'HUTHBIC KOJIEOAHHSL.

13 .
KonebarenbHbIN KOHTYD.

AHanorust MexJay MEXaHWYeCKMMHU M BJIEKTPOMarHUTHBIMU
14 | xonebanusaAMH.  YpaBHEHHE, OMNUCHIBAIONIEE  MPOIECCHl B 1
KoJe0aTeIbHOM KOHTYpE.

15 | Tapmonnueckue xonebanus 3apsaa u Toka. Dopmyna ToMmcoHa.. 1

16 Pemenue 3amau o teme: «["apmMoHUUeckue Koyie0aHus 3apsiia u 1
Toka. Popmyna ToMmcoHa»

17 | IlepeMeHHBIN dIEKTPUIECKUN TOK. 1

18 AKTHBHOE cOIpOTUBIIEHHE. JelicTBYyIOIIEE 3HAUEHUE CUIIBI TOKA U 1
HaIPsHKEHUSI.

19 KonneHcarop u kaTylka HHAYKTUBHOCTH B IIEMH IEPEMEHHOTO 1
TOKaA.
Pemenue 3ana4 Ha pacy€r aKTUBHOTO, EMKOCTHOI'O U

20 | ”HAYKTUBHOTO CONPOTUBIIEHUI U ACUCTBYIOIIETO 3HAYECHUSI CHIIbI 1
TOKA U HANPSKEHUS.

21 | 'enepupoBanue snekTpruueckoi sHeprun. Tpancdopmaropsl. 1

99 [Ipon3BOACTBO M HCIONB30BAaHUE DJJIEKTPUUECKOM DHEPIHUH. 1
D¢ dexTuBHOE NCIOIB30BaHNE DJIEKTPUUECKON IHEPTHH.

23 O06o0maromuii ypok 1mo teme: « JJIeKTPOMArHUTHBIC KOJICOAHUS». 1

24 Koumponvnas paboma Ne2 no meme: «DnekmpomacHumuvle 1
KOJeOaHUA

DNeKTpOMarHuTHHIE BOJHBI (4 yaca)




No Kon-60
Haumenosanue memuol YpokKa
ypoka 4acoe npumedanue
o5 DKcrnepuMeHTalIbHOE OOHAPYKEHUE U CBOMCTBA 1
AJIEKTPOMArHUTHBIX BOJIH.
26 | M3o6perenne pagno A.C.IlonoseiM. [IpuHIHIBI pagnocBs3H. 1
27 Moaynsus U 1eTeKTUPOBAHUE. 1
28 | PacnpocTpanenue paauoBosH. Paguonokanus. 1
CaetoBbie BOJHBI (20 yacoB)
29 | Pa3zBuTHe B3r1s710B Ha npupoay cBera. CKOpOCTh CBETA. 1
30 | Ilpunnun [roitrenca. 3aKkoH OTpakKeHHUsI CBETA. 1
31 | 3aKkoH NpenoMIIEHMsI CBETA. 1
39 Jlabopamopnas paboma «H3mepenue nokazamens npenomieHus 1
CMeKna».
33 | IlosHOE OTpaxeHue. 1
34 | Pemenue 3a1a4y Ha 3aKOHBI OTPAXKEHUS U IPEIIOMIICHUS CBETA.
35 | Jlunza. [TocTpoenue n300paskeHUH B JIMH3E. 1
36 | @opMyiia TOHKOU JIMH3bI. Y BEIUYECHHUE JIUH3BIL. 1
37 | Pemenue 3a1a4 no teMe: «@opMyiia TOHKOW JIMH3BI» 1
38 Jlabopamopnas paboma 4 «Onpedenenue onmuyeckoll Cuibl u 1
Goxycrnoco paccmosinus cobuparoujell TUH3bL)
39 | Jucnepcus cBeta. Buibl ClieKTpOB. 1
40 | MHTepdepeHIus MEXaHMIECKUX BOJIH M CBETA. 1
41 | dIudpaxius MeXaHHYECKHX BOJH U CBETA. 1
42 | TudpakuroHHas pemeTka. 1
43 | Jlabopamopnas paboma « M3meperue OIuHbL C8emO8OU ONHbLY 1
44 Pemtenue 3amay mo reme: «CBETOBBLIE BOJIHED) 1
45 | IlonepeuHnocTh cBeTOBBIX BoJH. [lonspusanus cBera. 1
46 | [lIxana 3J€KTPOMarHUTHBIX BOJIH. 1
47 O606maromuii ypok no teme: «CBETOBbIE BOJTHBD) 1
48 | Koumponvnas paboma Ne3 no meme. « Ceemogule 801HbLY» 1
CBeToBbIe KBaHTHI (5 4acoB)
49 | BapoxaeHue kBaHTOBOM Teopun. DoToddexT. 1
50 | Teopus dotosddexra. 1
51 | ®otonsl. Ilpumenenue gotorddexra. 1
52 | JlaBnenue cBeta. Xumudeckoe aeiicteue ceera. dororpadus. 1
53 | Pemenue 3anau no teme: «CBETOBBIE KBAHTBD) 1
AtomHas pusuka (3 gaca)
54 | OnsiThl Pesepdopna. SnepHast Mosienb aToMa. 1
55 | KBanToBble nocrynaTtsl bopa. Monens aroma Bogopoaa o bopy. 1
56 | BeiHyXJIeHHOE u3iydeHue cera. Jlasepsl. 1
®u3suka atromHoro siapa (11 yacos)
OTKpbITHE pagu0aKTUBHOCTH. Anb(da-, OeTa- U raMMa-u3JIydeHusl. 1
PagnoakTuBHBIE IPEBPAIICHHUS.
57 | 3akoH paanoakTHUBHOTO pacmnana. [lepuon nonypacnaza. 1
58 | CTpoeHue aTOMHOTIO sijpa. DHEPTUsl CBSA3H aTOMHBIX sJIED. 1
59 | SnepHble peakuuu. 1
60 Pemienne 3amay mo Temam: «3aKOH pPaJAMOAKTUBHOIO pacmaja. 1
OHeprus CBA3M aTOMHBIX siiep. S iepHbIe peaKIM»
61 | Jlenenue sinep ypana. LlenHble siiepHbIe peakiuu. 1
62 | Slnepuslii peakTop. TepMosiAepHbIE peaKIUU. 1
63 | buonornyeckoe 1eMCTBUE paIMOAKTUBHBIX U3ITy4YECHHI. 1




No Kon-60
Haumenosanue memuol YpokKa
ypoka 4acoe npumedanue
64 | O630pHas neKkus o Teme: «AJEeMEHTapHbIe YaCTHIID) 1
65 | O6o6maronuii ypok 1o teme: «Du3uKa aTOMHOTO SApay 1
66 Konmponvnaa paboma Ned no meme: «Ceemosvie Keanmbi. 1
Du3zura amomnozo a0pay
67 | Jlekiusa «CoBpemenHas pusnyeckas KapTHHa MUPA 1
68 | Pe3epB — ypok penieHrns KOMOMHUPOBAaHHBIX 3aau 1
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