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MNOACHUTEJIbHAS 3AIIMCKA

[Ipennaraemasi pabouasi mporpamma peaiuzyercs B yueoOHuke «duznka 10kiaccy» aBTopoB
0.®.Kabapauna, B.A.Opnosa,A. T.I'mazynoBa u ap.noj penakmueii A.A.ITuackoro u
O.®.Kabapauna a1 001eo0pazoBaTeIbHbIX OpraHu3anuil (yriyOJaeHHbIN ypOBEHB).

Jannas paboyas mporpamMma COCTaBJIeHa B COOTBETCTBUU C TpeboBaHusiMU DeiepaibHOTO
rOCyIapCTBEHHOT0 00pa30BaTEILHOTO CTaHIapTa cpeaHero odmiero oopazosanus (PI'OC COO ) k
OCBOCHMIO OCHOBHOM 00pa30BaTelIbHON IIPOrpaMMBbI cpeaHero obiiero oopasosanus (OOIT COO )
U, B YaCTHOCTH, YIITYOJNEHHOTO Kypca (PU3UKH ¢ YIETOM IUTAHUPYEMBIX TPEIMETHBIX PE3yJIbTaTOB U
[TpumepHoii mporpammel 1o ¢usuke ais 10-11 kmaccos.

Pabouas nporpamma BKJIIOYAeT:

1 )IOSICHUTENBHYIO 3aHCKY

2)o0m1yro XapaKTepUCTUKY yueOHOro npeamera «PU3uKanc yKasaHueM IeJiei U 3a1a4 ero
M3YYEHHUS,a TAKXKE C OMpeIeNIeHnEM ero 0COOEHHOCTEeH

3)onmcanue Mecta GU3UKK B y4eOHOM TUTaHE

4)TUYHOCTHBIC,METANPEIMETHBIE U MPEAMETHBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3uKU
5)conep:kanue Kypca GU3HKH

6)1TaHUpyeMbIE Pe3yNbTaThl H3yueHus: yueOHoro npeamera «Pu3nukar

7)npuMepHOE TEMaTHUECKOE IUIAHUPOBAHUE C YKa3aHUEM UMCIIa YaCOB,0TBOJIMMBIX Ha U3yUEHUE
Ka)KI0ro pa3zena,n XapaKTepUCTUKON OCHOBHBIX BUIOB yU€OHON EATEIbHOCTH yJalluXCs

8) yueOHO-METOIMUYeCKOe U MaTepHaIbHO-TEXHIUECKOE 00ecTIeYeHre 00pa30BaTeIbHON

eI TEIbHOCTH

9)y4eOHO-METOIUICCKUI KOMILICKT

Pabouas nporpamma HarnpassieHa Ha (OPMUPOBAHKUE CUCTEMbI 3HAHUH, YMEHUHN U CTIOCO00B
JeSITeNIbHOCTH. B porpamMmMe npenycMOoTpeHbl BO3MOKHOCTH JIsl pa3BUTHS OCHOBHBIX BUJIOB
NeSITeIbHOCTH 00y4aroIUXCsl B COOTBETCTBUU C UX BO3PACTHBIMU OCOOCHHOCTSIMH.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEIMETA

[IkonpHBIN Kypc (PU3UKU —CTEpKHEBAs TUCIUILIMHA,KOTOpas sBisieTcs GyHIaMEeHTOM MpeAMETHON
obnactu «EcTrecTBeHHBIE HAYKU»,TaK KaK (PU3NYECKUE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U
SBJICHU, U3yyaeMbIX XUMHUel,0nonorueit,actponomMueit u puznueckoit reorpadueit. @usmnka-3to
y4eOHBIN TTPEAMET ,KOTOPBIA BHOCUT OCHOBHOM BKJIaJ B (hOPMHUPOBAHUE 1IETOCTHOM HAYIHOM
KapTUHBI MUPA, 1aET MPEICTABICHUE O HAYYHBIX METOAAX IMO3HAHUS, CIOCO0aX U3yUEHHS
JIOCTOBEpHOM MH(pOpMaIuu, 00 00beKTax OKpykaromiero mupa. ®usuka mo3BosiseT He TOJIBKO
MO3HAKOMUTH YYAITUXCS C IKCIIEPUMEHTaIbHBIMUA METOJJAMH HCCIETOBAHUS, HO U Pa3BUTh y HUX
HaBbIKU y4eOHOM, MPOEKTHO-UCCIIEIOBATEIbCKOIN U TBOPUECKOH 1€ATEIbHOCTH.

Oco0eHHOCTD 1eNienoaaranust pu n3y4eHuH (pU3uKH Ha yriryOJIEHHOM YPOBHE COCTOUT B TOM,UTO
JeSITeNIbBHOCTh CTAapIIEKJIACCHUKOB JI0J)KHA ObITh HAaNlpaBJeHa Ha MOJATOTOBKY K Oyayiieit
npodecCHOHATBLHOM 1eATeNbHOCTH, Ha (POPMHUPOBAHUE YMEHUN M HABBIKOB, HEOOXOAUMBIX JUIS
MPOJOKEHUsI 00pa30BaHus B BBICIIUX YU€OHBIX 3aBEJICHUX, a TAK)KE Ha OCBOEHUE 00bEMA 3HAHU,
JIOCTaTOYHBIX JIJIS TPOJIOJKEHHs] 00pa3oBaHus M caMo0Opa3oBaHusl.

Takum o6pa3om, nzydenne ¢usznuku B 10-11 kiraccaxHanpaBieHO Ha TOCTHKCHHUE CIICTYFOIITIX
OCHOBHBIX LIEJIEH:

-copMHUPOBATH y 00YUAIOIIMXCS [IETOCTHOE MPEACTABICHHUE O POJU (PU3UKU B CO3/IaHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTHHBI MUPA.

-copMHUPOBATH CTPOMHYIO CUCTEMY 3HAaHHH 00 00X (PU3HMUECKUX
3aKOHOMEPHOCTSIX,3aKOHAX,TEOPHUSIX U MPEICTaBICHUH 0 eHCTBUN (PU3UUECKHUX 3aKOHOB BO
Bcenennon

-Pa3BuTh MHAKMBUYaIbHBIE CIOCOOHOCTH 00YYAIOLINXCS TOCPEICTBOM IITYOOKOTO M3y4YEeHHUsI OCHOB
(bU3KKY, OCBOCHUS CUCTEMATHUECKUX HAYYHBIX 3HAHUM U CIIOCOOOB MPAKTHUUECKOHN eATeIbHOCTH



-pa3BUTh Y 00YYAIOIIUXCsl YMEHHS UCCIIE0BATh M aHAIM3UPOBATh pa3HO0Opa3Hble GU3NUECKUe
SBJICHUS U CBOMCTBA OOBEKTOB,HAYYUTh UX OOBSACHATH IPUHIMIIBI paOOTHI U XapaKTEPUCTUKU
nprOOPOB U YCTPOUCTB,yCTAHABIMBATD CBSA3b MEX/y PA3IMUHBIMHU SBJICHUSIMHU OKPYKAIOIIEro MUpa
-c(hopMUpPOBaTh y 00Y4aOLIMXCS YMEHMSI BBIIBUTaTh TMIIOTE3bI HA OCHOBE 3HAHUS
OCHOBOITOJIATAIONINX (PU3NIECKUX 3aKOHOMEPHOCTEN M 3aKOHOB,IPOBEPSITH UX
9KCHEPUMEHTAIBHBIMU CPEACTBAMU,(POPMYIIUPYS LEJIb UCCIIEA0BAaHMS,0CYIIECTBIISS €ro
CaMOCTOSITENIbHOE TUIAHUPOBAHHE U aHAIM3 MOYyY€HHONW HH(POPMALIUH,0NPEACIISATh JOCTOBEPHOCTh
HOJIy4EHHBIX Pe3yJIbTaToOB
-chopMupoBaTh 00YYAIOMIMXCSI YMEHHUS IPOTHO3UPOBATH ,aHATTM3UPOBATH M OIICHUBATH
HOCJIEACTBHSI OBITOBOM M IPOM3BOICTBEHHOH JIEATEIbHOCTH YEIOBEKA,CBA3aHHON ¢ (U3NUECKUMU
MIPOIIECCAMMU,C TTO3UIUH IKOJIOTUIECKON O€30TTaCHOCTH
-c(hopMupOBaTh y 00Y4aIOLIMXCS YMEHHSI HAXOAUTh MH(MOPMALIUIO O ABJICHUSAX IPUPOIBI U
HAYYHBIX UCCIICIOBaHUAX,aHAJTM3UPOBATh U YCTAHABIMBATD €€ TOCTOBEPHOCTH,IPOTHO3UPOBATH
BO3MOXHOCTH €€ lalbHENIIIEro UCIIOIb30BaHMs B IPOM3BOICTBEHHOM 1€ TEIbHOCTH Y€I0BEKa U
o0ecreueHnH IKOJIOrMUecKoil 0e30macHoCTH
JlocTraxeHMe ITHX 1eJiel o0ecnevnBaeTcs pemeHneM 00y4aouMuUCcs CJIeIYIIUX 3a1a4:
-IPHOOpPETEHNE 3HAHUN 0 MEXaHUYECKUX, TETUIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX
SBJICHUSX,[IEPBOHAYAJIBHBIX CBEICHUH 0 cTpoeHur BeeneHHoi
-IPHOOpETeHNE 3HAHUI O METOAAX MCCIIEIOBAHUS OOBEKTOB M SABJICHHUI IPUPOIBI
-OBJIaJICHHE OCHOBHBIMHM METOJIaMU HAYYHOT'O ITO3HAHMSI IPUPO/IbI-

HaOJII0IeHNEM, I3MEPEHHUEM, DKCTIEPIMEHTOM, MOIEIIMPOBAaHUEM, KJIacCu(hUKaUeH 1 ap.

-pa3BUTHE [T03HABATEIbHBIX HHTEPECOB,B TOM YHCJIE K U3YYEHUIO BXKHEHUIINX (PU3HUECKUX
3aKOHOMEPHOCTEH U MPOIECCY HAYYHOTO MO3HAHUS
-BOCIIMTAHUE YBaXKUTEJILHOTO OTHOILEHHS K YUEHBIM M UX OTKPBITUSAM, UyBCTBA TOPJOCTH 3a
poccuiickyto (pU3HYECKyI0 HAyKy
-OCBOEHHE HAaBBIKOB 0€3011acHO pabOoThl BO BpeMsl SKCIIEPUMEHTAIbHOM POEKTHO-
HCCJIEIOBATENIbCKOM 1eATENbHOCTH, IPU UCIOIb30BAaHUU JIAOOPATOPHOIO0 000PYA0BaHUS
-BBITIOJIHEHUE MCCIIEJOBATENbCKUX paboT U MPOEKTOB, pellieHHe TBOPUECKUX 3a/1ad U 33/1a4 Ha
NpaKTUYECKOe MPUMEHEHNE (PU3MUECKIX 3HAHHUNA
-(popMupoBaHUe CIOCOOHOCTH aHATM3UPOBATh U KPUTUUECKU OLIEHUBATH MOJyYEHHYIO
UH(POPMAIINIO C TIO3UIH COBPEMEHHOH HAayKH,HCIIOIB30BaTh PA3IMYHbIC HCTOYHUKHA HHPOPMALIUU
JUIS HOJATOTOBKU COOCTBEHHBIX pabOT,KPUTHUECKU OTHOCUTHCS K coobmenusiM CMU, copeprkamum
Hay4yHYI0 UH(pOpMaIHIo
Pa3Butue ymenuit GopmMynupoBaTh BOIPOCH], OTBETH HA KOTOPbIE MOKHO MOJIYYUTh HAYYHBIMU
METOaMH, BECTH TUAJIOT U TUCKYCCHUIO TI0 €CTECTBEHHO- HAyYHBIM BOIIPOCAM, apTyMEHTHPYS
COOCTBEHHBIE CYX/IEHUS, MTOJIb3YSICh MOHATUHHBIM aIlapaToM €CTECTBEHHBIX HAYK.

C yuérom pexomenaauuii @I'OC COO HeoOX0ANMO BBIIEIUTD CIAEAYIOLINE OCHOBOIOIAraroume
U/l ¥ OCOOEHHOCTHU JIaHHOTO Kypca (pU3UKU

-KypcC MpeArnoaraeT co3/laHue CTPOIHON CUCTEMBI MpU YIITYOJIEHUU U pacIMpEHUN
3HAHUH,0JIyYeHHBIX 00yUYaIOIIUMUCS B OCHOBHOM 11KoJ€e. /111 TOro,4To0bl MOCTPOUTH ITY
CHCTEMY,B IPOTPaMMe TPEAYCMOTPEHO 3HAKOMCTBO C METOJIOJIOTHEH HAyIHOTO
MO3HAHU,0CHOBHBIMHU TEPMUHAMMU,KOTOPbIE OHA UCTIONb3YyeT.IIpr 3TOM yuuTensb T0KeH
yOeaUTeNbHO MOKa3aTh YYalIMMCsl 3HAUeHNE HAYIHOTO MTO3HAHUS HE TOJBKO [T (GU3UKH,HO U TSI
Hayku B 11e710oM. [Ipu ocBoeHnu Kypca (pU3MKH MpeayCMOTPEHO CUCTEMATHYECKOE HCII0JIb30BaHIE
HAYYHOTO METO/Ia TIO3HAHMSI BO BCEX OPMAX NEATETBHOCTH KaK YUUTEIS, TaK U 00yJarOIIUXCS.

-B Kypce OTpaXkeHa MpaKTU4YecKasi HalpaBJICHHOCTb MOJYYaeMbIX YUalIUMHCS 3HAHUH.DTO
JOCTUTAETCS 03HAKOMJICHHEM C 00JIaCTSIMHU MCIIOJIb30BaHMS HOBBIX (DU3MUYECKUX 3HAHHIA,YTO
CIOCOOCTBYET NMPHUBJICUCHNIO BHUMAHUS yHalIUXCs M CTPEMIICHHUIO UX K OoJee ri1yooKomMy
n3yueHuo Gpusnku.IIpu n3ydeHun Kypca npeayCMOTPEHbI KaKk TEOPETUUECKUE,TaK U



HKCIIEpUMEHTaIbHbIE (HOPMBI PAOOTHL,CIIOCOOCTBYIONINE OpPraHU3alluy O0YUEeHHUs Ha
JESATEIIBHOCTHON OCHOBE.

-Kypc MpeaycMaTpUBAET aKTUBHOE UCIIOIb30BAHUE CUCTEMbI YU€OHOTO SKCIIEPHMEHTA,
BKJIIOYAOLIET0 IEMOHCTPAIIMOHHBIH, 1a00paTOPHBIM SKCIEPUMEHTHI,pab0ThI (PU3MUECKOTO
IPAKTUKYMa U IPOEKTHBIE UCCIIEI0BAHUS.

MECTO ®U3UKHU B YYHEBHOM IIJIAHE

®wusuka B crapuieid mkose nzydaercs B 10 ull kiaccax.B ydeOHOM miiaHe Ha TaHHOM 3Tare
00pa30BaHus MPELyCMOTPEHO U3ydeHHe (PU3MKU Ha yriiyOaEéHHOM ypoBHE B 00béMe 350 yacoB: 1o
5uBHenemo B 10 ull kiaccax.

B nmporpamme niperycmoTpeHo 8% pesepBHOro BpeMeHu. PesepBHOe BpeMsl yUUTEIb MOKET
UCTIOJIb30BAaTh JIJIsl YBEJIMUCHUSI BPEMEHH Ha U3y4eHHE OTJCIbHBIX TeM Kypca (PU3HKH, B
3aBUCUMOCTH OT NOTPEOHOCTH ydalUXCsl. Y YUTHIBAETCS TaKKe TOT (PaKT, 4TO peabHast
IIPOJOJDKUTEIBLHOCTh YUEOHOI0 IoJla BCETa 0Ka3bIBAETCS MEHBIIIE HOPMAaTHUBHOI.
JIMYHOCTHBIE,METAITPEAMETHBIE U ITPEAMETHBIE PE3VIJIbTATBI OCBOEHUA
KYPCA ®U3UKU

JlesarenbHOCTh 00pa30BaTEIbHOM OpraHnU3aluy pU 00yueHUH (pr3KKe B cpeaHen(I0IHOoI )Koe
JI0JbKHA OBITH HampaBiieHa Ha AocTwkeHne oOydatommmucs cinenyromux JMYHOCTHBIX
pe3yiIbTaToB:CPOPMUPOBAHHOCT MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU

-TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSITEIbHOM, TBOPUYECKOI U OTBETCTBEHHOM JeSTEIbHOCTH
-HaJIMYMe HAaBBIKOB COTPYAHUYECTBA CO CBEPCTHUKAMH B 00pa30BaTEIbHON, YIeOHO-
HCCJIEI0BATEIbCKOM, IPOEKTHON U IPYTUX BUJIAX NEATEIBHOCTH
- BOCIUTAaHHOCTh HPAaBCTBEHHOI'O CO3HAHMSI U ITOBE/ICHUS HA OCHOBE YCBOEHUS O0IIEUYEI0BEUECKUX
LHEHHOCTEH
-TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE CAaMOOOPA30BaHMIO, HA MPOTSHKEHUHU BCEH
KU3HH;CO3HATEIbHOE OTHOLIEHNE K HETTPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIIELITHOM
MpoeCCHOHAIBHON U 0OIIECTBEHHOMN JESTEIHFHOCTH
-0CO3HaHHBIN BBIOOp Oyayliel mpodeccun 1 BO3MOXKHOCTEH pean3alui cCOOCTBEHHBIX KU3HEHHBIX
IUTAHOB; OTHOLIEHHE K MPOo(hecCHOHaTbHOM 1eATEeNbHOCTH KaK BO3MOXKHOCTH Y4aCTHUs B PELICHUN
JUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOIEM
-c(pOpMHPOBAHHOCTDH FKOJIOTMUYECKOTO MBIIUIEHUS; TPUOOPETEHUE OIBITA SKOJIOTO-HAIPAaBIEHHOM
JESATEIIBHOCTH
METAITPEIMETHBIMMU pe3ynbTaTaMu OCBOSHUSI BBITYCKHUKAMU CpeIHEN (ITOJTHOM )IITKOJIBI
IpOTrpaMMbI 110 (PU3MKE SIBISIOTCS:

-YMEHHUE CAMOCTOSITETILHO ONPENENITh JEATEIIbHOCTH U COCTABIIATH IUIaHbI 1€ TEIbHOCTH;
CaMOCTOSITENIBHO OCYILECTBIISTh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEATEIBHOCTD; UCIIOIb30BaTh
BCE BO3MOJKHBIE PECYPCHI JUIsSl JOCTUKEHUS IIOCTaBJICHHBIX LIEeH U peaTu3aluu IIaHOB
NesITeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATErHH B PA3JIMYHBIX CUTYaLUAX

-yMEeHHUE MPOAYKTUBHO O0IIAThCS U B3aMMOJAEHCTBOBATHB MPOLIECCE COBMECTHOM JIeATENbHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YYACTHUKOB JEATEIBHOCTH, 3()(HEKTUBHO pa3periaTh KOH(DIUKTHI
-BJIaJICHHE€ HaBbIKaMU MTO3HABATEJIbHOM, yueOHO-HCCIIe10BaTENbCKONW U TPOEKTHOM JIeATENbHOCTH,
HaBBIKAMU pa3pelieHust MpodiieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIbHOMY TIOUCKY
METOJIOB pElIeHUsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PAa3IMYHBIX METO/I0B MTO3HAHUS
-TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOATENbHOM HH(OpMAIIMOHHO-TI03HABATEIbHON
JeSITeIbHOCTH,BKJII0Uasi yMEHHE OPUEHTUPOBATHCSA B PAa3IMUHBIX UCTOYHHKAX HH(OpMaLINH,
KPUTUYECKH OIICHWBATh U MHTEPIPETHUPOBATH HHPOPMAIIUIO, TTOIY4aEMYIO U3 PA3TUUYHBIX
HMCTOYHUKOB
-yMEHHE HCII0JIb30BaTh CPeJICTBA HH(OPMAIIMOHHBIX U KOMMYHUKaMOHHBIX TexHonoruit (MKT) B
pELICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHU3alMOHHBIX 33/1a4 ¢ COOJIIOJCHUEM



TpeOOBaHUI 3PTOHOMHUKH, TEXHUKH O€3011aCHOCTH,'MTUEHBI,PecypcocOepeKeHHs, IPAaBOBBIX U
THYECKUX HOPM,HOPM HMH(DOPMAIIMOHHON 6€3011aCHOCTH

-YMEHHUE CAMOCTOATEIbHO OLICHUBATh U IPUHUMATD PELLIEHUS, ONPEAEIISAIONINE CTPATETUIO
MOBEJICHNUS, C YIETOM I'PakIaHCKUX M HPABCTBEHHBIX LICHHOCTEN

-BJIaJICHUE A3BIKOBBIMU CPEJCTBAMH- YMEHUS SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHMSI,
HCII0JIb30BAaTh a/ICKBAaTHBIE SI3bIKOBBIE CPEICTBA

-BJIa/ICHUE HAaBbIKAMH [TO3HABATEIBHON pedIIeKCH KaK OCO3HAHUS COBEPIIAEMbIX ACUCTBUH U
MBICIIUTENIBHBIX IIPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMM, IPaHUL] CBOETO 3HAHUS U
HE3HaHUs,HOBBIX [103HABATENbHBIX 33/1a4 U CPEICTB UX JTOCTHIKEHUS

OO0pa3zoBarenbHas opraHu3aius oo1ero o0opa3oBaHus NPeAOCTaBIIAET 00yJaOUIMMCS BO3MOXKHOCTb
Ha yriyonéaHom yposHe nonyuuts cieaytone [IPEJIMETHBIE pe3ynbTaTst:
-c(hOpMUPOBAHHOCTb MIPEJICTABICHUN O POJIM U MecTe (PU3UKU B COBPEMEHHOIN Hay4yHOU KapTHHE
Mupa

-[IOHUMaHue poiu (GpuU3Kuku B (GOPMUPOBAHUU KPYT030pa U (PYHKIIMOHAIBHON IPaMOTHOCTH
YyeJloBeKa JJIs PEelIeHUsl IPaKTUUECKUX 3a1a4

-IOHUMaHue (pU3NUecKOl CYIIHOCTH HaOIr01aeMbIX BO BeeneHHO siBiieHui

-c(hopMHPOBAHHOCTH CUCTEMBI 3HAHUH 00 OOIIMX (PU3NUCCKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHsIX, pe/icTaBlIeHui o neiicTBuM Bo BeeneHHOM pr3nueckux 3aKOHOB, OTKPBITBIX B 36MHBIX
YCIIOBHSIX

-BJIa/ICHUE OCHOBOIOJIAraloIUMH (PU3MUECKUMU TOHATUSAMH, 3aKOHOMEPHOCTSAMH, 3aKOHAMU U
TEOPUSIMU; YBEPEHHOE TMOJIb30BaHUE (PU3NYECKON TEPMUHOJIOTHEH U CUMBOJIMKOM

- BJIaZICHHE OCHOBHBIMHU METOAAMH HAy4YHOT'O MIO3HAHMS,ACIIOJIB3YEMBIMHU B

¢du3uke:HaOIIOICHNE, 0NIICAHUE, U3MEPEHUE, SKCIIEPUMEHT; YMEHHs 00pabaThIBaTh PE3yIbTAThI
U3MEepEeHUI,00HapyKUBATh 3aBUCUMOCTb MEXy (PU3MUECKUMH BETMUYNHAMU, OOBSICHATh
[IOJIy4YEHHBIE PE3YJIbTAThI U JAEJaTh BbIBOJbI

-c(hOpMUPOBAHHOCTh YMEHHUI HCCIEI0BATh U aHATM3UPOBATh Pa3HOOOpa3Hble (PU3NUECKHUE SBICHUS
U CBOMCTBA 00BEKTOB, OOBSICHITH NPUHIUIBI U XapaKTEPUCTUKN TPUOOPOB U YCTPOICTB, OOBACHATH
CBSI3b OCHOBHBIX KOCMMUYECKUX O0BEKTOB C re0(hU3NYECKIUMH SBJICHUSIMHU

-BJIaJICHHE YMEHUSIMU BBIIBUTaTh TUIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIIOJIAratolInX (PU3NYECKUX
3aKOHOMEPHOCTEH U 3aKOHOB, IIPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEACTBaMH, (hOpMyTupys Leib
WCCIIEI0OBAHMS

-c(hOpMUPOBAHHOCTb YMEHHUS peniaTh GU3NUYECKUe 3a1a4H

-c(popMHPOBAHHOCTH YMEHHUSI IPUMEHSTH IMOJYYEHHbIE 3HAHUS /17151 OOBSICHEHUS YCIOBUI
npoTeKaHus GU3NYECKUX SABJICHUN B IPUPOAE U JUISL IPUHATHUS MPAKTHUECKUX PELICHUH B
ITOBCEJHEBHOM KU3HU

-c(hOpMUPOBAHHOCTH COOCTBEHHOH MO3UIIMH MO OTHOLIEHHIO K (pu3nueckoi HHPpOpMaLuy,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB

-BJIa/ICHUE METOJJaMH CaMOCTOSITEIbHOTO IJIAHUPOBAHUS U ITPOBEACHUS (PU3UUECKUX
HKCIIEPUMEHTOB, OIMCAHUS U aHaJIN3a MOJy4YEeHHOW N3MEpUTENbHON HHpOpMaLuU, OTpeiesieHus
JIOCTOBEPHOCTH MOJIY4EHHOI'O pe3yibTara

-c(hopMHPOBAHHOCTH YMEHM TPOTrHO3UPOBATh,aHATTU3UPOBATH U OLIEHUBAThH MOCIEACTBHS OBITOBOM
U TIPOU3BOJICTBEHHOM JEATEIbHOCTH Y€I0BEKa, CBSI3aHHOH ¢ (PM3NYECKMMHU MPOIIECCaMU,C TTO3ULIUI
HKOJIOTMYECKOI 0€30MacHOCTH.

COJAEP/)KAHUE KYPCA ®U3UKHU

METO/Ibl HAYYHOTI'O ITO3HAHUA 1 ®PUSNYECKASA KAPTUHA MUPA

®dusnka -pyHJaMEeHTalIbHAs HayKa O Ipupoje. MeTo 1l HAyYHOTO HCCIeI0BaHNus (PU3NIECKUX
ABJIEHUHN. DKCIIEPUMEHT U Teopusl B pusuke. MoaenupoBaHue BJIeHUN U 00bEKTOB IpUpoibl. Pob
MaTeMaTHKH B pa3BuTHH ¢u3uku. Haydnsie runoressl. [Ipuunna u cneacrsue. lunamMmudeckue u
CTaTUCTHUYECKHUE 3aKOHOMepHOCTH. HayuHble (hakThl 1 pusndeckue BenIUHbl. PU3ndeckue 3aKOHbI



Y TPAaHULBI UX IpUMEHUMOCTU. [IpuHiun coorBercTBus. Pusnueckas KapTUHa MUpA.

MexaHunueckas, 371eKTpOMarHuTHasi U COBpeMEHHasi KapTuHa Mupa. Poib 1 Mmecto  ¢Gu3uku B

(GopMHpPOBaHUN COBPEMEHHOM HAyYHOH KapTUHBI MHUpa. Posib GU3MKK B IPAKTHUECKOM

JEATEIIBHOCTH JIFOJIEH.

MEXAHHUKA OCHOBHBIE ITOHATUA N 3AKOHbBI MEXAHUKU

Kunemaruka. Crucrema orcuéra. Mexanndeckoe ABMKeHHE. MaTepuanbHas TOUKa KaKk MOJIENb

JBIKYLIETrocs Tena. Buabl ABMKeHNs. 3aKOH JBU)KEHUS, ypaBHEHUE IBH)KEHUSA. MrHOBEHHAas

ckopocTb. PaBHOMEpHOE npsiMosnHeHOe nBrkeHue. HepaBHOMepHOE NBUKEHHE. Y CKOPEHHUE.

PaBHOyCcKOpeHHOE npsiMosHEHOe JBHXeHHEe. CBOOOIHOE MaieHHe. Y CKOPEHHE CBOOOIHOTO

nazicHus. PaBHOMEpHOE IBMKEHUE 110 OKPYKHOCTH. LIeHTpocTpeMUTENbHOE YyCKOpEHUE. YTIIoBas

CKOPOCTh. VIHBapuaHTHBIE U OTHOCUTEIIbHBIE BEIMUNHBI B KHHEMATHUKE. 3aKOH CJIOKEHUS

CKOpPOCTEH.

Jnnamuka. BzaumopericrBue tei. [lepoiii 3akoH Herotona. HEpuusa u HHEPTHOCTS.

WNuepunansuele cuctemsl orcuéra. Macca. Cuna. Buasl cuit. Cuna ynpyroctu. 3akos ['yka. Cuina

tpenus Jlpunuun cynepnosuuuu cuit. Bropoii 3akon Hetotona. Tpernit 3akoH HeroToHa. I'panuiisl

IIPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH.

[Ipsmast 1 oOpaTHas 3a1a4M MeXaHUKHU. J|BrkeHne HeOecHbIX Tell. 3akonbl Kerepa. 3akoH

BCEMUPHOr0 TAroTeHus. Cuiia BCEMUPHOIO TATOTEHUS U cujla TsKecTH. [ paBUTanimoHHas

nocrosiHHas. OnpezaeneHue Macc HeOecHbIX Ted. [IpUHIMI OTHOCUTENBHOCTH U CUCTEMA OTCUETA.

Knaccuueckuii npuniun otHocurensHoctu. [IpeobpazoBanus ["anunes. HeunepruanbHble CUCTEMbI

OTCUY€TA.

IToctynarenpHO€E U BpalareabHOE ABMKEHHUE TBEPAOTO Tena. KunemaTtnka BpamareabHOro

JIBUKEeHMs. PaBHOMEpHOE BpalaTesibHOE IBUKEHUE. YTII0Boe ycKopeHrne. OCHOBHOM 3aKOH

BpalLlaTeIbHOTO ABMKEHUA. MOMEHT cuiibl. MOMEHT HHEPIIMH.

Craruxka. [1apa cui. LleHTp TsDKECTH U LIGHTP Macc. Y CIIOBUS paBHOBECHUS TeJl. Y CTOMUMBOE U

HEYCTOWYUBOE PABHOBECHE.

NMnynbC TOYKHM M CHUCTEMBI Tel. 3aKOH COXPAaHEHMs U U3MEHEHUS UMITyJbca. J[BuxkeHue ten

IIEPEMEHHOMN MacChl. PEakTUBHOE JBUKEHUE.

MoMmeHT uMIysbca. 3aKOH COXpPaHEHHsI MOMEHTA UMITYJIbCa.

OHneprusa. Mexannueckas 3Heprust. Kunernueckas sneprusi. Kunernueckas sHeprust

Bpatuatonierocs tena. Padora cuinbl. MomHocts. CBsi3b paOoThl ¥ 3Hepruu. [lorennuanbHas

sHeprus. 3aKoH coxpaHeHus 3Hepruu. llomHas MexaHudeckas SHEprusl.

I'mnpocratuka. PaBHOBecHe ®UAKOCTH U rasa. JlaBieHue >kUIKOCTH U ra3a. 3aKOHbI THIPOCTATHKU.

I'maponunamuka. MneanbHast )KUAKOCTh .3aKOH COXPAHEHUS SHEPTUU B IMHAMUKE HKUAKOCTH (

3aKkoH bepnymm ).

Mexanunueckue konebanus. KonebarenbHas cucrema. Buyrpennue cuinbsl. CBoOOIHBIE

He3aTyxarolue KojebaHus U yCJIoBHs UX BOZHUKHOBEHUS. 3aTyxaromue kosnebanus. [lepuon

,4aCTOTa U aMILINTyAa Kosebanuil. ['apmonndeckue konedbanus. Mastuk. [lepuon konebanuit

MaTeMaTHU4YeCcKOro MasTHHUKaA. [IpeBpalienne sHepruu mpu CBOOOIHBIX KOJIECOAHUSX.

Brinyxnennsie konebanus. Pezonanc.

Mexanundeckas BoiHa. [lonepeunsie U MpoaoabHbIE BOJIHBIL. 3BYK. Y paBHEHHE BOJIHBL. J[nuHa

BOJIHBL. CKOpOCTh pacmpocTpaHenus BoiaH. Cynepno3unus BosH. HTepdepeHIus BOIH.
MOJIEKYJISIPHAA ®U3UKA U TEPMOJUHAMMUKA

OCHOBbBI MOJIEKYJISIPHO — KHHETUYECKOM TEOPUM

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH. ATOMBI U MOJIEKyJIbl. KonnaecTBo

BenlecTBa. MossipHas macca. PazMepsl aTOMOB U MOJIEKYJI. DKCIIEPUMEHTBI, JIEXKAallle B OCHOBE

MOJIEKYJISIpHO-KMHETHYeCKOi Teopuu. TemnoBoe ABukeHne yacTull Beuiecta. Auddysus.

bpoyHOBCKOE IBHKEHHE.



WneanpHblii ra3. 3akoHbl HAcaIbHOTO Ta3a. [lapamerpsl rasa. /laBinenue naeanbHOro rasa.
OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO- KUHETHYecKol Teopuu (ypaBHenue Kiaysuyca).
Pacnipenenenue monekyn no ckopoctsiM. Hambonee BepositHast ckopocTh. CpenHsisl KBaapaTU4HAs
CKOpOCTb.
Temneparypa. Teronepenaua. TeroBoe paBHoBecue. TepMomeTpbl. AOCOIIOTHAS TeMIIEpaTypHast
mkana. Temneparypa kak Mepa CpelHE KHHETUYECKON SHEPTUU MOJIEKYJL.
CocrosHue uaeanpHoro rasza. Y pasuenue Menneneena — Knaneiipona. I[locrosinnas bosbiimana.
M3omnporneccel. U3oTepMuuecknii,i300apHbIi 1 M30XOPHBIN Mporecchl. I paduku mporeccos.
Peanbubrii ra3. Ypasuenue Ban-nep-Baanbca. Cpensss jymmHa cBOOOIHOTO TPoOera MOJISKYIbL.
®aza. ®a3oBblil nepexol. [lapel 1 « mocrosHHBIE» razbpl. Kputudeckas temmeparypa.
Cxnxenue ra3oB. biknuit nopsaok. laneHuil nopsaok . JluarpaMma cocTOsSHUM BEIIECTBA.
Tpoitnasa Touka. Mcnapenue u koHaeHcauus. HacbeieHHbIM 1 HeHaChIeHHbIN nap. Kunenue.
Bunasxknocts. Touka pocsl. i3MepeHue BiIaKHOCTH.
CaoiicTBa NOBEPXHOCTH XUAKOCTH. [IoBepxHOCTHAs 3HEprus. Y 1efbHas IOBEPXHOCTHAS YHEPTHUA.
[ToBepxHOCTHOE HaTsKEHUE. SIBJIEHNS CMauMBaHUsI U HecMauuBaHus. KanwuisipHble siBIEHUS.
Kpucrannuueckue tena. U30tponus U aHU30TpoOIUs KpUCTAIIOB. [IpocTpaHcTBeHHAs pemIéTKa.
MoHoKpHCTaIIIBI ¥ TOTUKpHCTAIIIBL. [lomumopdusm. AMopdHbie Tena. MexaHn4eckrne CBOWCTBa
TBEPABIX TeN. Yipyras u Heynpyrasa nedopmanus. Hanpsoxenue. Moayns ynpyroctu. [Ipenen
ynpyroctu. [Ipenen rexyuectu. [Ipenen npounoctu. OcTtaToyHbIE U IJIACTUYECKHE JeOpMaLUU.
[Tony4yenue u npuMeHeHUE KpUCTaIoB. JKuakue KpucTalibl.
OCHOBbI TEPMOJANMHAMUKU
Tepmonunnamuka. TepmoauHaMuueckas cuctema .PaBHOBECHOE M HEPABHOBECHOE COCTOSTHUA.
W3onupoBaHHast TepMouHaAMHUUecKast cuctema. BHyTpenHsist sHeprus. KoinyecTBo TEIIoThlI.
3akoH coxpaHeHus sHepruu. [lepBblil 3aKOH TepMOIMHAMUKU. BeuHbIil ABUTaTelb IEPBOTO POJIa.
[Muknuyeckue npoueccel .Pabora nmpu nukimyeckux npoueccax. [Ipumenenre nepBoro 3akoHa
TEPMOJMHAMMKH K PA3IMYHBIM Ipoleccam.3orepmudeckuii npouecc. M30xopHslil mpouecc.
AnuabatHblil npouecc. KonmnyecTBo TEMIOTH U yAeIbHAs TEIUNIOEMKOCTb. Y PaBHEHHE TEIIOBOTO
6ananca. TermnoéMKOCTh H1eaJIbHOTO ra3a MpH MOCTOSIHHOM 00béMe. CTeneHn CBOOOIbI.
Pacnipenenenue sHepruu no creneHsM cBo0oibl. TermoéMKOCTh MHOITOaTOMHBIX Ia30B.
TemnoéMKoCTh HAEAIBHOTO Ta3a P MOCTOSIHHOM J1aBlieHUH .MousipHas TEIIOEMKOCTb. Y paBHEHHE
Maiiepa. Pabota npu aguadbaraom mnporiecce. YpaBaenue [lyaccona.
Tennosoii nBurarens .Padouee teno. Tepmoctat .Koaddunuent nonesnoro aeicrus. Lk
Kapuo.Heobpatumeie n oOpaTumsbie mporiecchl. BeposTHOCTh coObITHS. BTOpOoit 3aKoH
TEPMOJUHAMUKHU. Y CTPOWCTBO U NPUHIIUI JEHCTBUS TEIUIOBBIX MAIINH. XOJI0JUIbHbBIE
MaruHbl. Pabouuit TUKII X0J0AMIBHON MalTuHbL. XO0JI0IUIBHBIN k03¢ duiinenT. TenaoBoii Hacoc.
OTtonutenbHbli K03 GuireHT. TerioBsle MalIMHbI U 0XpaHa npuposl. [TapHukoBslit 3 dexr.
SJIEKTPOANHAMHUKA
[TpenMert u 3a1auu 3JIEKTPOIUHAMUKH.
OJIEKTPOCTATHUKA
OnexTpuueckui 3apsi. [[Ba Buaa dJEKTPUUECKUX 3apsiioB. DINEKTPOCTATUYECKOE B3aUMOEHCTBHE.
3aKOH COXpaHEHHs JIEKTPUUYECKOro 3apsaa. 3akoH Kynona. KyjgoHOBCKUE CUITbl. DJIeKTpUUecKas
noctosiHHas. [IpuHiun cynepno3uunu. JNeKTPUYECKOE 0JIE :CTaTUUECKOE U NTepeMeHHoe. Teopus
JTaNbHOAEUCTBUS U TeopHs Omu3koaeiicTBus. Hampspk€HHOCTH anekTpuueckoro nois. [IpuHimn
cynepno3uuu nosnen. Cusossle TMHUU N0J1s. OTHOPOAHOE U HEOAHOPOJHOE NIEKTPUUYECKOE TTOJIE.
IToTok BekTOpa Hanpsk€HHOCTH. Teopema ["aycca. [IoBepxHOCTHAs TUIOTHOCTB 3apsija.
[Tpumenenue Teopemsl ["aycca k pacuéry nosieit. Pabora no nepemenieHno 3apsjaa B OJHOPOIHOM
anekTpudeckoM mnosie. Pabora B mose ToueuHoro 3apsaa. [loTeHanbHas sHeprus 3apsijia B
aNIeKTpudeckoM mouie. [loreHnmanbHas SHEprus B3aUMOAECUCTBHS TOUEUHBIX 3apsiioB. [loTenuan
ANEKTPOCTATUYECKOTO MoJsl. Pa3HOCTh MOTEHLIMAIOB (HanpsKeHue ). DKBUIIOTEHIIMATIbHBIE



NMoBepXHOCTU. CBSA3b MEXKy HAMPSHKEHHOCTHIO SJIEKTPUUYECKOTO MOl M pa3HOCThIO OTEHIIMAJIOB
.Onekrpuzanus Ten. [IpoBoAHUKHN U TUAIIEKTPUKHU B JIEKTPUUECKOM MOJIe. DNEKTPUUYECKOE T10JIe
3apsKEHHOTO MPOBOJISIIETO MIapa. DJIeKTpocTaTuueckas HHAyKus. [lonspusanus AU3JIeKTPUKOB.
JusnekTpudeckasi IPOHULIAEMOCTD BELIECTBA. DIIEKTPOEMKOCTh. KoHeHCcaTOpHI.
[TocnenoBarenbHOE U NapajlIeIbHOE COEAUHEHNE KOHIEHCATOPOB. DHEPI U 3apsSKEHHOTO
KoHzeHcaropa. [Ilpumenenue nusnexTpukoB. CerHetoanekTpukiu. [1be3oanexkTpudeckuit 3pPexr.

[TIOCTOSIHHBIM DJIEKTPUYECKUM TOK

DNEeKTpUYECKUH TOK. DieKTpudeckas 1enb. cTouHuky noctossHHOro Toka. Cuia Toka.
DNEeKTpOABMKYLIAsl CUJIa UICTOYHMKA. Y CIIOBHS CyIECTBOBaHUSA TOKa. CONIPOTUBIICHUE
npoBOHUKOB. PaboTa n MomHocTh Toka. 3akoH /[xoyns u Jlenna. TeruioBoe neiicTBrE TOKa. 3aKOH
Owma s monHoM anekTpudeckor nenu. Koporkoe 3ambikanue. [locnenoBaTesbHOE U TapajlIeIbHOE
COCIMHEHUE NPOBOJHUKOB. Paciupenue npenenoB M3MEepeHus aMIiepMeTpa U BOJILTMETPA.
[TpaBuna Kupxrodga

BJIEKTPUYECKMI TOK B PA3JIMYHBIX CPEJAX

DneKkTpuuecKui ToK B MeTaiuiax. [Ipupona anexrpuueckoro Toka B Meramiax. CKopocTb
pacnpocTpaHeHus TOKa B IPOBOJHUKAX. DJIEKTPOHHAs IPOBOAUMOCTh METAJUIOB. 3aBUCHMOCTb
COIPOTHBIIEHUS IPOBOJHUKA OT TeMIieparypbl. CBEpXIPOBOJUMOCTb.

DNEKTPUUECKUH TOK B pacTBOPAx M pacIulaBax 3JIEKTPoJauToB. 3akoH Dapajes. DNeKTpoins.
Onexrponutnueckas qucconuanus Jlpumenenue anexrponusa. Tok B ra3ax. Buasl nonusanuu.
CamMocToATeIbHBIA U HECAMOCTOATENbHBIN pa3psaibl. Buasl camocrostenbHoro paspsana. [lnazma.
DNEKTPUYECKUH TOK B BaKyyMe. JJIEKTPOHHAs AIMUCCHs. TepMO3IIEKTPOHHAS SMUCCHSL.
DIIEKTPOHHO-JIy4eBast TpyOKa. DeKTpoH. OTKPBITHE JIEKTPOHA. Y ICIbHBIN 3apsi/] JIEKTPOHA.
Karonnsle myun. [TonynpoBogHuKU. 3aBUCHMOCTb COIIPOTUBIICHUS ITOJIIYIIPOBOJIHUKOB OT BHEILIHUX
ycnoBuit. Tepmopesuctopsl u hoTope3uctopsl. Ipupoia 3IeKTpUIecKoro Toka B
noaynpoBogHuKax. CoOCTBeHHas: M MpUMeECHasi MPOBOAUMOCTb. OJTHOCTOPOHHSS POBOAUMOCTD
KOHTaKkTHoro cios. P-it mepexon. [TonynpoBoanukossiii inof. KosdduumenT Beinpsamienus.
Tpansucrop ,ero ycrporcrso. MHTerpanbHas cxema.

MATHUTHOE IIOJIE

MaruutHoe B3aumoerncTeue. MarautHoe nosue. Cuia Amnepa. MHayknys MarHuTHOTO TOJIS.
JIuauy MarHuTHOM MHAYKUKU. OTHOPOAHOE MarHuTHOE 1oJie. MarHuTHBIN OTOK. Buxpesoe nosne.
MarnauTtHoe nose Toka. [[BuxkeHue 3apsyKeHHBIX YacTHUL] B MarHuTHOM noiie. Cuna Jlopenna.
[{uknoTpoH. Y nenbHbli 3aps IeKTpoHa. MarHuTHoOeE noJje B BelecTse. MarHuTHbIe CBOMCTBA
BenlecTBa. MaruutHas nponunaemMocts. [lapamaraetnku u quamarsetuku. deppomMarHeTukH.
Howmensl. Temneparypa Kropu. I'ncrepesuc. DnekrponsmepuTenbHble TPUOOphl. DIEKTPOABUTATEND
IIOCTOSIHHOT'O TOKA.

OJIEKTPOMATHUTHAA UHAYKIOWA

SBnenue anexTpomarauTHOM HHAYKIMK. OnbiTel @apaned. MHaykunoHHBINM TOK. MHIyKIIMOHHOE
ANEKTPUUECKOE MOJIe. DIEKTPOMATHUTHOE OJIE. 3aKOH 3JIEKTPOMarHuTHOM nHAyKuuu. [Ipasuiio
Jlenna. Toku @yko. SABnenne camonnaykuuu. Manykrusaocts. 9J1C caMOMHAYKIMU. DHEPTUs
ANIEKTPOMATHUTHOTO IOJIsI. DHEPTUs MATHUTHOTO NOJISI KATYIIKKU ¢ TOKOM. [I10THOCTE sHEprun
MarHMTHOTO TOJIs, 3JIEKTPOMAarHUTHOTO OIS, DJIEKTPUUECKHI T€eHEPATOp NOCTOSTHHOTO TOKA.
[IpeBparenrie MexaHMUECKON YHEPTHU B AIEKTPUUYECKYI0. DIEKTpoJBUraTesb. MUKpodoH 1
IPOMKOTOBOpUTENIb. MaruuTHas 3anuch HHGpopmaruu. MaruutHas namsate O9BM. MHayKuMOHHBIH
TE€HEPATOP JIEKTPUUECKOrO TOKA.

IJIEKTPOMATIHUTHBIE KOJIEBAHUSA U BOJIHbBI
OJIEKTPOMAT'HUTHBIE KOJIEBAHUA U OU3NYECKHUE OCHOBBI
OJIEKTPOTEXHUKHN



KonebarenbHas cucrema. ['apmonndeckne koneOaHus 1 ux XxapakTepucTuku. CroxeHue
konebanuii. KonebarenpHbiil KOHTYp. CBOOOIHBIE 3JeKTpOMarHuTHele kojaebanusa. CoOcTBeHHas
4acTOTa 3JEKTPOMArHUTHBIX KOJIeOaHUI B KOHTYpe. ABTOKOJICOATEIbHBIN Te€HEPaTOp
HE3aTyXaIoLUX IEKTPOMarHUTHBIX KoseOaHuil. BoIHYKIeHHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHusl.
ITepemennblil Tok. KonaeHcaTOp M KaTylIka MHAYKTUBHOCTH B LIETIH [IEPEMEHHOI0 ToKa. 3akoH OMa
JUISL DJIEKTPUYECKON LIETIH NTEPEMEHHOT0 TOKa. MOIIIHOCTh B LMK NIEPEMEHHOTO TOKa. Pe3oHaHC B
AIIEKTPUUYECKUX IIETISIX MIEPEeMEHHOro Toka. Tpancopmarop. DieMeHTapHas TeOpus
Tpancopmaropa. ['enepatop Tpéxdaznoro Toka. [Ipon3zBoacTso, nepeaaya u norpediaeHue
ANEKTPUYECKOU SHEPIUH.
OJIEKTPOMAI'HUTHBIE BOJIHBI U ®U3NYECKHUE OCHOBbBI PA/IMOTEXHMKU
DNEeKTPOMarHuTHbIE BOJIHBI. OTKPBITUE 3JIEKTPOMAarHUTHBIX BOJIH. I'€Hepalus 3JeKTpOMarHUTHBIX
BOJIH. CBOMCTBA 3JIEKTPOMArHUTHBHIX BOJIH. OTpakeHHe, peioMIIeHrne, HHTephEpEeHLIUs,
TuQpakius, MOIApU3aIMs HIEKTPOMarHuTHBIX BOJH. Dddekt [Jortepa. nanazonst
3JIEKTPOMArHUTHBIX BOJIH U UX MpaKTHUecKoe npuMeHeHue. [IpuHiun pagnoreneoHHO CBS3U.
TeneBunenue. Pazsurtue cpencts ces3u. PaguoactpoHomusi.
CBETOBbBIE BOJIHbI
DnexkTpoMarHuTHas pupojaa cera. Pazsutue npencrasienuil o npupoae csera. KopnyckymnspHas
U BoJIHOBas Teopuu cBeta. MHTepdepenuus ceera. Korepentnocts. IHTepdepeHins B TOHKUX
wiénkax. [Ipumenenne narepdepenunu ceera. Judpaxuus ceera. Teopus Openens. [Ipuauun
[oitrenca-®penens. Audpakius oT Kpyrioro OTBEPCTHsI U Kpyriaoro skpaHa. Judpaxmus ot
onHoit menn. udpaknuonnas pemérka. ['onorpadus. Jucnepcus ceera. CIUIONIHOMN 1
JMHEHYaThI CIeKTpbI u3nydeHus. CriekTpanbHblil ananu3. [lonspuzanus ceera. EcrecTBeHHBIN U
IIOJISIPU30BaHHBIN CcBET. [[puMeHeHNe noaspu3annum cBeTa.
OIITHUKA
I'eomerpuyeckas ontuka. [Ipuanun depma. IIpsMoIMHEHHOCTS pacCIpOCTPAHEHUS CBETA.
[TpenomiieHne 1 OTpaKeHUE CBETA. 3aKOHBI OTpaykeHus U npenomiieHus. [lonHoe orpakenue.
Bono4onnas ontuka. 3epkana. Manmoe nzodpaxenue .Ilnockoe 3epkano. Chepuyeckue 3epkana u
UX OCHOBHBIE MapaMmeTpbl. Popmyia chepudeckoro 3epkaina. [Tocrpoenue nzodpaxeHuii B
3epkanax. JIMH3bI U X OCHOBHBIE apameTpsl. [locTpoenne nzobpaxenuii B mun3ax. @opmyia
nuH3bl. ['11a3 kak ontudeckas cucrema. CBeToBble BennunHbl. Cuita cBeta. OCBENIEHHOCTD. 3aKOHBI
ocseniéHHocT. Ontuueckue mpudopsl. JIyna. Mukpockon. Teneckorn. Pa3pematomas
CHOCOOHOCTb.
OJIEMEHTHI TEOPUN OTHOCUTEJIBHOCTU
OKCIEpUMEHTAJIBHBIE OCHOBAHMS TEOPUH OTHOCUTENBHOCTH. [locTynnatel criennaabHON TEOPUU
OTHOCUTENBbHOCTH. [IpenenbHOCTh 1 a0COMIOTHOCTh CKOPOCTH cBeTa. IHBapuaHTHOCTh MOJTYJIS
CKOPOCTH cBeTa B BakyyMe. [IpuHIun oTHOcuTenbHOCTH DMHIITENHA. OCHOBHBIE TOHATHS.
[TpocTpaHcTBO-BpeMSs B CIENUATIBHON TEOPUH OTHOCUTEIIBHOCTH. PENSTUBUCTCKUI 3aKOH
npeoOpaszoBanus ckopoctH. [IpeoOpazoBanus Jlopenna. Kunemaruueckue ciecTBUS CrielUaTIbHON
TEOPUU OTHOCUTEIBHOCTU. DHEPrusl, UMITYJIbC U Macca B PEISITUBUCTCKON JUHAMUKE. DHEPrus U
UMITYJIbC CBOOOTHON YacTHIlbl. CBsI3b MacChl M SHEPTUU CBOOOAHOM yacTuilel. [lonHas sHeprusi.
Oneprus nokod. [I[puHIuUm cooTBeTCTBUA. PENSTUBUCTCKIE 3aKOHBI COXPAaHEHUS. 3aKOH
B3aMMOCBSI3M MAaCChl U SHEPTUU /ISl CUCTEMBI YaCTHLI.

KBAHTOBASI ®U3UKA
CBETOBbIE KBAHTBI
[Tpenmer u 3a1aun KBaHTOBOW (hr3nKU. Bo3HMKHOBEHME yueHUs 0 KBaHTaX. TemioBoe u3ydeHue.
3aKOHBI TEIJIOBOTO M3NTyueHus. Pacpeenenne sHEpruu B ClieKTpe abCOMOTHO YEPHOTO Tea.
['unorteza M.Ilnanka. ®opmyna [Tnanka. @otosnexkrpuueckuii dpdexrt. Onbiter A.I'.CTonerosa.
3akonbl porodddekra. Doton. KBanrosas teopust porodddexra. [Ipumenenue Gporoaddexra.
Xumuaeckoe nericterue ceeta. otoxumudeckue mporecchl. OCHOBHOM 3aKOH (DOTOXUMHUH.



®otocunTe3. CBeroBoe nasnenue. OnpiT JleGeneBa. KBanTOBas TEOpHUS CBETOBOTO JIaBJICHHUS.
OnbIThI, 00HAPYKUBAIOIIINE KOPITYCKYIJISIpHBIE CBOMCTBA cBeTa. DddekT Komnrona. OnbITh
C.N.BaBunoBa. EqMHCTBO KOPIYCKYJISIPHBIX U BOJHOBBIX CBOWCTB CBETA.
OU3NKA ATOMA
Jloka3arenbcTBa CII0KHOU CTpYKTYyphl atoMa. [lepuoanueckuii 3akon [I.11. Menneneesa.
JluneiiuaTeie criekTpbl. PagnoaktuBHOCTh. Moniens atoma Tomcona. OmbiTel  Pesepdopra.
SAnepnas monens aroma. KBantosbie noctynarsl bopa. CranmoHapHble cOCTOSHUSA. Y CIIOBUE YacTOT.
DHepreTuyeckue ypoBHU. DHEPreTHUecKHil criekTp aroma. OObsICHEHHE TPOUCXOKIACHUS
TUHeHYaTeix ciekTpoB. CriekTp aroma Bojgopoaa. O6o6ménnas popmymna bansmepa. ['maBHOe
kBaHTOBOE uncio. [Ipunnun coorBercTBusa. OnbiT @panka u ['epua. BosiHOBBIE CBOICTBA YacTHI]
BemiecTBa. ['unoresa ne bpoiinsa. Bonnsl ne bpoiins. dudpakuus snextponos. Matepdepenuus
BOJIH Jie bpoiiis u KopmycKyasspHO-BOJHOBOM ayanu3M. BomHnoBas pynkmus. CooTHOIEHNE
HeonpenenéHnocteil ['elizendepra. DneMeHThl KBaHTOBOM MexaHuKu. Y paBHeHue Llpénunrepa.
KBanToBanue sneprun. CocrosiHus aroma Bojopoja. KBantosslie uncna. [ m1aBHOe KBaHTOBOE YHCIIO.
CnuH snexktpona. CiuH-opOUTalIbHOE B3auMoieicTBUE. MHOT03JIeKTpOHHbIE aTOMBL. [TpuHIMn
[Taynu. [lepuonuyeckas cucrema snemenToB J.M.MenneneeBa. DneKTpoHHbIE 000T0YKU. ATOMHBIE
Y MOJIEKYJIIpHBIE CTIEKTphI. JInHeiyaTsie crieKTpbl ra3oB. COOTHOIIIEHUE HEOTIPEACIEHHOCTEH U
BpeMsl JKU3HH BO30YKIEHHBIX aTOMOB. CIUIOIIHBIE CIIEKTPHI UCITyCKaHUs Ta30B. PEHTreHOBCKHe
CHEKTpbl. XapaKTepUCTUUECKOE PEHTI€HOBCKOE U3aydeHue. MomnekyispHble criekTpsl. Jlasep.
CnoHTaHHOE U UHAYUHUPOBAaHHOE U3NyuyeHUs. COCTOSHUS C HOPMaJIbHON U MHBEPCHOM
3aCeJIEHHOCTBIO YHEPreTHYECKUX YpoBHEH. MetactabuinbHbie cocTOsiHUS. ONTUYECKUIT KBAHTOBBINA
reHeparop.
OU3NUKA ATOMHOI'O SIPA
Atomuoe siapo. M3oronsl. [Ipoton. Heittpon. CoctaB atoMHBbIX sifiep. Snepubie cuibl. Jledekt
Macchl ¥ 3HEprus cBs3u sapa. KBantoBanue sHeprui sapa. ['amma-usnydenue. Moaenu ctpoeHust
aTOMHOTO siipa. PannoaktuBHOCTh. Aba-pacnai, Oeta-pacmana. EcrecTBeHHas U HCKyCCTBEHHAs
pamuoakTUBHOCTE. D ekt Mécchayrpa. 3aK0H palMOaKTUBHOTO pacmaa. CBoicTBa
MOHU3HPYIOUIMX U3nydeHul. Bzaumoneiicteue c BemectBoM. [lornoménnas no3a. OTHOCUTENbHAS
Ouosoruueckasl akTUBHOCTb. DKBUBAJIEHTHAs 103a. [IpenenbHo gomyctumMble 103bl. MeTo bl
pPEruCTpallui HOHU3UPYIOLINX U3TyYeHUN. S iepHble peakii. 3aKOHbI COXPaHEHUs MIPH SIACPHBIX
peakuusx . peakuu JejeHus U cuHTe3a. Jlenenue saaep ypana. LlenHas peakuus geneHus.
Kputnueckast macca. AtomHas 6oM0a. SlnepHas sHepreTuka. SaepHble peakTopbl Ha OBICTPBIX U
MeJIEHHBIX HeliTpoHax. TepmosaepHble peakiiui. ATOMHBIE 3JIEKTPOCTaHIIMHM U OXpaHa
OKPYXKAaroILEeH Cpebl.
OJIEMEHTAPHBIE YACTUIIbI
OnemeHTapHble YacTULBL. DiIeKTpoH. [Iporon. Helitpon. HelitpuHo. AHTHUACTHULIBL. Y CKOPUTENIN
anieMeHTapHbIX yacTull. [IpeBparenus anemeHTapHbIxX yactull. KocMuueckoe usnydenrue. MooHBbI.
Mesownsl. ['unieponsl. Kiaccudukanus sneMeHTapHbIX 4acTull. JIenToOHbI. AJPOHBI.
dyHIaMeHTAIbHBIC B3auMoiecTBUsA. CHITbHOE U cllaboe B3auMOICHCTBHSI. 3aKOHBI COXpaHEHUS B
MukpoMupe. OyHaaMeHTaIbHbIE JIEMEHTAPHBIE YaCTULIBI.

CTPOEHHUE " S3BOJIIOIHUS BCEJEHHOM
IIPUPOJIA TEJI COJJHEYHOM CUCTEMBI
[IpuMeHUMOCTh 3aKOHOB (PUBHUKHU I OOBSICHEHUS TPUPOIBI KOCMHYECKUX 00heKTOB. ComHeUHast
cucreMa. [Tnanetsl CoslHEUHOM CHUCTEMBI U UX CIYTHUKU. MeTo bl uccienoBanus ten ConHeuHon
cuctembl. Maibie Tena ConHeunoit cuctemsl. CosHile. ConHeuHas akTUBHOCTh. COJTHEUHBIN BETED.
Xpomoctepa. Conneunas kopona. Conneunsle narHa. [Ipotydepanibl. Kocmoronus.
[Tpoucxoxaenne CoJIHEUHOW CHCTEMBI.
3BE3/IbI U 3BE3IHBIE CUCTEMBI



3BE3/1bI ¥ UCTOUYHUKH MX 3Hepruu. Knaccudukanus 38E31. Pusndeckne XapaKTepUCTUKU 3BE3I.
Bunumas 3B€31Has BenuunHa. A6contoTHast 3BE31Has BennuuHa. CreKTpanbHbli kiace. Juarpamma
I'epummnpynra-Paccena. benbiit kapauk. Osomtonus CosHua u 38€37. [lnaneTapHbple TyMaHHOCTH.
I'paBuTanmonnslil kosutanc. HelTponHbie 3BE3/1b1 U Y€pHBIE AbIPHI. [IlepeMennsbie 3BE31161. HOBBIE 1
CBEpXHOBBIE 3BE3/bl. ['anakTuka. Mieunsiii myTh. CTpoenue 'anaktuku. CocTaB u CTpyKTypa
["anmakTuku. [IpocTpaHcTBEHHO-BpeMEHHbBIE MacITaObl HaOmoaeMoi Beenennoii. bonbmas
Bcenennas. Meraranaktuka. CriupaibHble TaTaKTUKHU. DJUTUNITUYECKUE TATAKTUKH.
Panuoranaktuku u y€pHble ObIpbl. «TEMHas MaTepus» U «TEMHAs SHEPrus». 3aKoH Xaboa.
[IpencraBnenue o6 sBomonnu Beenennoit. bonbmoii B3peIB. IIporcxoxkaeHne XUMHUECKUX
3JIEMEHTOB.
JIABOPATOPHBIE PABOTDI

1.3mepenue yckopenus aBwxkymerocs tena  2.IIpoBepka 3aKOHOB myTel Jist

PaBHOYCKOPEHHOT'O JIBUKEHUS 3. U3mepenue cun u

YCKOpEHUI

4.VI3mepeHnenMItyibca

5. M3mepenue naBiueHust rasa.

6.Habnroenue pocra KpUCTaJUIOB U3 pacTBOpA.

7.113MepeHue yeabHOM TeIIOThI IUIaBJIEHUS JIbJa

8.M3Mepenue 31eKTpOEMKOCTH KOHEHCATOPA.

9.13mepeHue cuiibl TOKa U HalPsKEHUS.

10.13mepenne 3eKTpUYeCcKOro 3apsiia OAHOBAJICHTHOTO HOHA.

11.M3mepenrie MAarHUTHOM MHIYKIUU.

12.113Mepenre HHAYKTUBHOCTU KaTyILIKH.

13.3mepenrie ”HAYKTUBHOTO CONPOTUBJIEHUSI KATYIIKU.

14 M3mepenue cuibl TOKA B LIETH MIEPEMEHHOTI0 TOKa ¢ KOHJIEHCATOPA.

15.0mnpenenenue yncia BUTKOB B 0OMOTKaxX TpaHchopMaTopa.

16.011eHKa AJTMHBI CBETOBOM BOJIHBI IO HAOIIOICHUIO TU(paKITUU Ha IIEITH.

17.0npenenenne CEKTpaIbHbIX TPAHUL] YyBCTBUTEIBHOCTH IJ1a3a YEJIOBEKA C IOMOIIBIO

TU(GpaKIUOHHON pereéTKI

18.m3Mepenne mokasaresst IPEJOMIIEHHS CTEKIIA.

19.KayecTBeHHbII CIEKTpaIbHBINA aHAIIN3

OM3NYECKUN MPAKTUKYM

1.U3y4yenue nBuxeHus Tena ,0pOIIeHHOr0 TOpU30HTaIbHO 2.M3yueHnue nBUKeHus Tena 1o
okpyxHocTu3.MccnenoBanue 3aBUCUMOCTH YyCKOPEHUS Tejla OT €ro Macchl.4.M3ydeHne qBUKEHUS
CUCTEMBI CBSI3aHHBIX TenS.M3yuenune 3akoHa coxpaneHus umnyisca ten6.McecnenoBanue
IpeBpalleHHs] MOTEHIUATLHON SHEPTUH YIPYroi JegopMaluu B KHHETHYecKyto.7 . MI3mMepenue
yCKOpeHUsi CBOOOIHOTO Na/IeHUs ¢ IOMOIIIbI0 MasiTHUKa8.M3MepeHue IMHbBI 3BYKOBOM BOJIHBI U
ckopoctu 3Byka9.llpoBepka ypaBHeHus coctossHus razal0.J3mepenue atmochepHoro
nasneHusl 1.M3Mepenne aneKTpu4ecKoro COnpoTUBIEHUS TPOBOIHUKOB |1 2. M3Mepenre MOIHOCTH
anekTpudeckoro Tokal3.I'panynposka tepmonapsl. 14.MccnenoBanue nosynpoBoIHUKOBOTO
nuona.l5.M3mepenne YK MarouTHoro noiist 3emuin 1 6. M3ydyenue 3akona Oma 11t nenu
nepeMeHHoro Toka 17. Onpezaenenue J060pOTHOCTH M BOJIHOBOT'O COITPOTUBIICHHS
KoHTypa. 1 8.M3yuenne pabotsl Tpanchopmaropal9.Onpenenenne JIMHBI SIEKTPOMArHUTHON
BOJIHBIL. 20.U3mepenue
CKOpPOCTH pacrpOCTPaHECHUS AIEKTPOMArHUTHBIX BOJH2 1 .MI3MepeHreITMHbI CBETOBOM BOJIHBI 11O
HabmroneHuto koner, Herorona22.Onpenenenne GOKYCHOTO pacCTOSHUS paccenBaroen
nuH3b123.M3ydenne Mmoaenu teneckomna24.M3ydenre moaenu Mukpockona.25. M3yueHuesBieHns
uHTepdepeHu26. MccnaenoBanne 3aBUCUMOCTH MOIITHOCTH U3ITyYeHUS HUTH JIaMITbl HAaKaJIUBaHUS
oT Temneparypbi27.M3mepenue paboTel BeIX0a eKkTpoHa28. M3ydyeHune paboThl JIOMUHECIICHTHOM



namnbi29.KauecTBeHHBbIN cieKTpanbHbIi aHanu330.0npenenenue nepruoaa nojaypacnaia
€CTECTBEHHbIX PaJUOAKTUBHBIX U30TOIIOB aTMOC(HEPHOro BO3IyXa

INVIAHUPYEMBIE PE3YJIBTATHI U3YYEHUSA YYEBHOI'O ITIPEJIMETA «®PU3UKA»
B pe3ynbrate n3ydyenuu yue6Horo npeamera «Dusnka»Ha ypoBHE CpeIHEro 001ero oopazoBaHus
BBIITYCKHHK HA yrIIyOJIE€HHOM YPOBHE HAyUHTCS:

-IEMOHCTPUPOBATh Ha MPUMEpax poJib U MECTO B (POPMUPOBAHUU COBPEMEHHON HAyYHOI KapTHHbI
MUpa, B Pa3BUTHUH JEATEIbHOCTH COBPEMEHHON TEXHUKU U TEXHOJIOTHM, B IPAKTUYECKOU
JESATEIBHOCTH JIIOJEH

-IEMOHCTPUPOBATH HA MPUMEPaxX B3aUMOCBSI3b MEXKAY (PU3UKON U IPYTUMHU €CTECTBEHHBIMU
HayKaMH

-yCTaHaBJIMBATh B3aUMOCBSA3b €CTECTBEHHO-HAYYHBIX SIBICHUN U IPUMEHSATh OCHOBHBIE (PM3NYECKHE
MOJIEJIN /ISl UX OIHUCAHUS U OOBsACHEHUS

-ACIOJIb30BaTh HHPOPMALINIO (PU3NIECKOTO COICPIKAHUS MIPH PEILICHUH y4EOHBIX, TPAKTUYECKUX,
IPOEKTHBIX U MCCIIEIOBATENbCKUX 3a/1a4, HHTErpUpys MHGOpMAIUIO U3 pa3IMYHbIX HCTOYHUKOB U
KPUTUYECKH €€ OLICHUBAsI

-pa3nuyaTh U yMETh UCIOJb30BAaTh B y4eOHO-UCCIIEA0BATENBCKON NS TEIbHOCTH METO bl HAYYHOT'O
N03HaHUs (HabJII01eHNE, 0N CaHue, U3MEPEHNE, KCIIEPUMEHT, BbIIBI)KEHNE
TUIIOTE3bI,MOJICIUPOBAHKE U T.1.) U (POPMBI HAYYHOTO O3HAHUS ((haKThl, 3aKOHBI,

TEOPHUH ),IEMOHCTPUPYS Ha IPUMEPAX UX POJIb U MECTO B HAYUHOM I1O3HAHUU

-[IPOU3BOUTH MPSAMBIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIMYMH, BBIOUpAst U3MEPUTEIbHbIE
nprOOpPHI C yUE€TOM HEOOXOIMMON TOYHOCTH U3MEPEHUIT, Oy4YaTh 3HAYCHUE U3MEPSEeMOI
BEJIMYMHBI U OLIEHUBATh OTHOCUTENIbHYIO TOTPELIHOCTS 110 33/1aHHBIM (OpMyJIaM

-IIPOBOJIUTH MCCIIEOBAHMUS 3aBUCIMOCTEN MEXKIY (DU3NIECKUMU BEIMIMHAME: TIPOBOHNTH
M3MEPEHUS U ONPEIENIATh HA OCHOBE MCCIIEOBAHNS 3HAUEHUE IIapaMeTPOB, XapaKTEPU3YIOIINX
JTAHHYIO 3aBUCUMOCTb MEX/ly BEIMYMHAMM, U J€JIaTh BBIBOJ C YUETOM MOTPEIIHOCTH U3MEPEHUN
-ACIIOJIb30BAaTh ISl ONMCAHUS XapaKTepa MPOTeKaHUs (PU3NUECKUX MPOLecCOB (PU3NYECKHE 3aKOHBI
C Y4ETOM T'paHUIbl UX IPUMEHUMOCTH

-peraTh KaueCTBEHHBIE 3a/jauu (B TOM YHCIIE U MEKIIPEIMETHOTO XapaKTepa):UCIoIb3ysl MOAEIIH,
($u3NYECKNEBEINYNHBI U 3aKOHBI,BBICTPAUBATh JJOTHYECKH BEPHYIO LIETIOUKY O0OBSICHEHUS
(Toka3aTenbCTBA),IPEATIOKEHHOTO B 3a/1aue Ipoliecca (SBISHUs)

-pemiaTh pacy€THbIE 3aJJa41 € IBHO 33JaHHON (PM3NYECKON MOJEINbI0: Ha OCHOBE aHaJIM3a YCIIOBUS
3aJ1a4i BBIJICIATh PU3NUECKYIO MOJIEb,HAXOAUTh (PU3NUECKUE BETUUYUHBI U 3aKOHbI, HEOOXO/IUMBIE
Y JIOCTaTOYHbIE JJIs €€ pEelIeHUs], TPOBOAUTH Pacu€Thl U MPOBEPSTH MMOITYUEHHBIN pe3ynbTaT
-YYUTBIBATh TPAHULIBI TPUMEHEHUS N3YUEHHBIX (PU3NYECKUX MOJIeNIeH MpH pelieHNH (PU3NYECKUX U
MEXMPEIMETHBIX 3a/1a4

-HCIOJIb30BaTh HH(POPMALIMIO U IPUMEHATh 3HAHUS O MIPUHLUIAX PabOThl 1 OCHOBHBIX
XapaKTepUCTUKAX U3YYEHHBIX MAIINH, IPUOOPOB U APYTrUX TEXHUUECKUX YCTPONCTB JAJIs pEeLICHUS
NPaKTUYECKHUX, YUeOHO-MCCIIeJOBATENbCKUX M MTPOSKTHBIX 3a/1a4

-HMCII0JIb30BaTh 3HAHUSI O PU3NYECKUX 00BEKTaxX U Mpolieccax B MOBCEAHEBHOMN KU3HU JIJIs
oOecrieyeHns 6€30MaCHOCTH MPH 00palleHUH ¢ TPHUOOPaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHUs 3/10pOBbs U COOJIIOIEHUS HOPM B OKPY>KaloIlIel cpelie, A7l IPUHATUS PEeLIEeHUs B
[IOBCEHEBHOM KU3HU

-00BSICHSITh U aHAIM3UPOBATH POJIb U MECTO (PU3UKHU B POPMUPOBAHUU COBPEMEHHOW HAyYHOU
KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUUYECKOM €ATENbHOCTH
NI

-XapaKTepHU30BaTh B3aMMOCBS3b MEXIY (PU3UKON U APYTMMHU €CTECTBEHHBIMU HayKaMH
-XapaKTepHU30BaTh CUCTEMHYIO CBS3b MEXKIy OCHOBOIOJATAIOIMMHU HAyYHBIMU MOHSITUSIMHU:
IPOCTPAHCTBO, BpeMs, MaTepus (BEIECTBO, MOJIe),ABUKEHNE, CUJIa, SHEPT U



-IToHuMaTh ¥ OOBSICHSTD IIETOCTHOCTh (PU3MUECKON TEOpHH, Pa3InyaTh TPAHUIIBI €€ TPUMEHHUMOCTH
U MECTO B Py ApYTUX (PU3HUECKUX TEOPUid

-BJIaJIETh MPUEMAMHU MTOCTPOCHUS TEOPETUUECKUX JI0KA3ATEIBCTB, a TAKKE MPOrHO3UPOBAHUS
0COOCHHOCTEH MpoTeKaHusl PU3NYECKUX SBJICHUI U MPOLIECCOB HA OCHOBE MOJIYYEHHBIX
TEOPETHUUECKUX BBIBOJIOB U JI0KA3aTEIbCTB

-CaMOCTOSITEJIbHO KOHCTPYUPOBATh SKCIIEPUMEHTAIbHbIE YCTAHOBKH JIJIs1 IPOBEPKH BBIIBUHYTHIX
TUIIOTE3, PACCUYUTHIBATH A0COFOTHYIO U OTHOCUTEIBHYIO MOTPEITHOCTH

-CaMOCTOATEIHHO IUIAHUPOBATh U MTPOBOAUTH (PU3MUECKHE IKCIIEPUMEHTHI

-pemaTh IPaKTUKO-OPUEHTHUPOBAHHbBIEC KAYECTBEHHbBIC U PACUETHBIC 33]]a4H KaK C OMOPOH Ha
U3BECTHBIE (PU3NYECKHE 3aKOHBI ,3aKOHOMEPHOCTH U MOJIEJIN, TaK U C OMOPOM Ha TEKCTHI C
n30BbITOYHON HH(OpMAaIEH

-00BSICHATH IPAHULIBI IPUMEHUMOCTH U3y4EHHBIX (GU3NYECKUX MOJEIEH MpU peuieHNH (PU3NIECKUX
Y MEXIPEIMETHBIX 3a]1a4

-BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIIOJIAratoMNUX (PU3NYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB

-XapaKTepru30BaTh r100aIbHbIe TPOOIEMBI, CTOSIIUE TIEPEe]] YETIOBEYECTBOM: IHEPreTHUECKUE
,CBIPBEBBIE, JKOJOTMUECKHUE- U POJIb PU3UKHU B PEIICHUU ITUX MPOOJIeM

-00BSICHITH MPUHIIUIIBI PA0OTHI U XapaKTEPUCTHUKU U3YUYEHHBIX TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB

- 00BSACHATDH YCIOBHS MPUMEHEHUS! GU3NYECKUX MOJIETIEH P peleHNH (PU3NIeCcKuX 3a1ad,
HAXOJWTh aJICKBATHO MPEJIOKCHHOH 3a/1aue PU3NICCKYIO MOJICITb, pa3peniaTh mpodaeMy Ha OCHOBE
MMEIOIINXCS 3HAaHUI

—TMIOHUMATh U OOBSICHATH IIETIOCTHOCTDh (PH3UIECCKON TCOPUH, OMPEACIIATh TPAHUIIBI €
MPUMEHUMOCTH UMECTO B PAIY APYTUX PUBUYECKUX TEOPU

- BJIAJICTh IPUEMAMU TTOCTPOCHHUS TEOPETHUECKUX JI0KA3aTEIbCTB,a TAKKE MPOTrHO3UPOBAHUS
0COOCHHOCTEH MpoTeKaHus PU3NIECKUX SBICHUIN U MPOILIECCOB HA OCHOBE MOJIYYEHHBIX
TEOPETHUUECKUX BBIBOJIOB U JIOKA3aTEILCTB

-XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXAY OCHOBOMOJATalOUUMHU HAYYHBIMU MOHSATUSAMM:
MPOCTPAHCTBO, BPEMsi, BEIIECTBO, MOJIC,IBIKCHHE, CUJIa, DHEPTHUs

-BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIOJATAIOIMINX (PU3NIECKUX 3aKOHOMEPHOCTEH U
3aKOHOB

- CaMOCTOSITENBHO TUIAHUPOBATH U MPOBOAUTH (PU3UUYECKUE IKCTIEPUMEHTHI

- pemaTh NPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE U pacu€THBIC (PU3NUECKHE 3a7]a4H C BHIOOPOM
buznyecKoil MOAENH, UCTIOIb3YsI HECKOIBKO (PU3NYECKUX 3aKOHOB U (hOPMYIT,CBSA3BIBAIOIINX
W3BECTHBIC (PU3UUYECKHUE BEIIMUMUHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBSI3EH

-00BSICHATH YCIIOBUS IPUMEHEHUs (PU3MUECKUX MOJeNel Py pelieHud GU3NYecKux 3a1ad,
HaXOJIUTh aJIEKBATHYIO MPEJIOKEHHON 3a/1aue (U3UUECKYIO MOJIeTh pa3peniaTh mpodiieMy Kak Ha
OCHOBE MMEIOILIUXCS 3HAHUM, TaK U MPU TOMOILIA METOA0B OLIEHKHU

- POBEPSATH IKCIIEPUMEHTAILHBIMU CPEJICTBAMH BBIIBUHYTHIE THIIOTE3bI, (HOPMYIUPYS TIEITh
MCCJIEI0BAHMS, HA OCHOBE 3HAHUSI OCHOBOIIOJIAraloIINX 3aKOHOMEPHOCTEHN U 3aKOHOB,

OTMCHIBATh U aHATM3UPOBATH MOJYUYCHHYIO B pe3yJIbTaTe MPOBEAEHHBIX (DU3UICCKUX
AKCIIEPUMEHTOB UHPOPMAITUIO, OTIPEAETATE €€ TOCTOBEPHOCTh

- pemaTh KCIepUMEHTaIbHbIC, KAYECTBEHHBIC U KOJIMYECTBEHHBIE 3314l OJTUMITHATHOTO YPOBHS
CJIOKHOCTH, HCTIONB3ys (PU3NUECKHe 3aKOHbI, a TAK)KE YPaBHEHHUS, CBSI3bIBAIOIINE (PU3HUUECKHEe
BEITUYNHBI

-aHaJM3UPOBATh IPAHUIIBI IPUMEHHUMOCTH (PU3NYECKIX 3aKOHOB, TOHUMATh BCEOOIINIA XapaKTep
dbyHIaMEHTAIBHBIX 3aKOHOB M OTPAaHHUYECHHOCTD UCITOJIb30BaHUS YACTHBIX 3aKOHOB
-opMynIHpOBaTh U peIIaTh HOBBIC 3a/1a4H, BOZHUKAIOIINE B X0/ YI€OHO-HCCIET0BATENbCKON U
MPOEKTHOM €SI TETbHOCTH



-yCOBEPILIECHCTBOBATh MPHOOPHI M METOJIBI MCCIICAOBAHMS B COOTBETCTBUU C MTOCTABJICHHON 3aaueit
-HCIOJIb30BaTh METObl MATEMATUYECKOI'0 MOJIEIMPOBAHMsI, B TOM YUCIIE IIpOoCTeiIIne
CTaTUCTHYECKUE METOIBI, JUIst 00pabOTKH Pe3yIbTaTOB IKCIIEPUMEHTA.
YYEBHO - METOAUYECKOE U MATEPUAJIBHO - TEXHUYECKOE
OBECIIEYEHUE OBPA3OBATEJBbHOUJAEATEJIBHOCTH
dusnka-Hayka SKCIIepUMeHTaIbHas. ' paMOTHO OCHAIEHHBIN KaOUHET (PU3UKH HE TOJIBKO
obneryaer paboTy y4uTeNsl, HO M CIIOCOOCTBYET MOBBIIIICHUIO MOTUBAIWU ydamuxcs. [To
(GYHKLIMOHAIBHOMY Ha3HAUEHHIO BCE KOMIIOHEHThI OCHAIICHUS O0bEIUHSIOTCS B CIIEAYIOIINE
paszzaensl: 1 )HaydHo-MeTOAMYECKUI pa3Ien COACPKUT MaTepHallbl, HEOOXOIUMBIE [Tl IIOJATOTOBKH K
3aHATHUSM U MOBBILIECHHS KBATU(UKAIMU(HOPMATUBHBIE IOKYMEHTHI, IJIaHbI pabOTHI,
HayYHasMETOIMUECKas M yueOHas IuTepaTypa, IepuoIuIecKue u31anusl, yaeOHUKH U y4eOHbIe
ocoOus U T.1.)
2)Pazen yueOHOTO 000pYyI0OBAaHUS BKIIOYAECT CUCTEMY COTIIACOBAHHBIX TPUOOPOB,
HNPUHAAICKHOCTEH, ayTMOBU3YalIbHBIX, I€YaTHBIX U KOMIIBIOTEPHBIX OCOOUH, MPU3BaHHBIX
o0ecnieunTh n3ydeHue (PU3MKU Ha SKCIIEPUMEHTAIbHON OCHOBE.B cTpykType o6opynoBaHus
JIOJDKHO HAXO/AUTHCS:
- obmiee o6opynoBanue (KOMIBIOTEDP, TEIEBU30P, IMOCTOSHHOTO M MIEPEMEHHOTO HAIPSKECHNUS,
HAaCOCHI, IUTATUBBI U JIp. )
- naboparopHoe 00opyroBaHUE(TsI PPOHTATBHBIX PA0OT U TPAKTHKYMA).
- IEMOHCTpallMOHHOE 000pyioBaHKe (YHUBEpCAIbHbIE KOMILIEKTHI U OT/AENbHbIE TPUOOpHI).B
3aBHCUMOCTH OT MMEIOMIETOCs B KAOWHETE THITA MPOSKIIHOHHOTO 000PYAOBaHUS OH JIOJIKECH OBITH
000py/I0BaH CUCTEMOMN MOJIHOIO MJIM YACTUYHOI'O 3aTEMHEHUS. CHaOxeHue
KaOuHeTa (PU3UKH SJIEKTPUUIECTBOM M BOAOH JTOJKHO OBITH BHIITOJIHEHO C COOIIOICHUEM MTPABHIT
TeXHUKHU O6e3onacHocTh. K mabopaTopHbIM cTOJIaM, HEHOABUKHO MPUKPEIUIEHHBIM K IOy
KaOMHEeTa,T0JKHO OBITh TIOJIBEICHO NIEPEMEHHOE HalpsbkeHue 42 B oT muTa KoMIuieKkTa
o0opynoBanus.Po3eTkn Ha cToNax yyamuxcs IpearnodTuTeNbHee pa3MenaTb Ha OOKOBBIX
MOBEPXHOCTAX CTONOB.K IeMOHCTpallMOHHOMY CTOTY OT IIMTA KOMILIEKTA 3JIEKTPOCHAOKEHUS
JIOJDKHO OBITh MozBeIeHO HanpspkeHue 42 B u 220 B. B Topiie 1eMOHCTpallMOHHOTO CTOJIA
pa3meniaercst TyMOa ¢ paKOBUHOM U BOJIOH. Lenbrit psin
JIEMOHCTPAIlMOHHOT'O 000PYA0BaHMs MPU MPOBEIEHUH OMBITOB Pa3MELIA0TCs Ha KJIACCHOM JTOCKe €
MOMOIIbI0 MAarHUTOB,IIOATOMY OJHO MOJIOTHO JOCKU JOJDKHO UMETh CTAIbHYIO TIOBEPXHOCTH. B
KabuHeTe PU3UKU HEOOXOAMMO UMETh:-TIPOTUBOMNOKAPHBIN MHBEHTAaph U allTEUKy ¢ HAbOpoM
NEPEBSI30UHBIX CPEJICTB U MEIMKAMEHTOB-MHCTPYKIUIO IO MTpaBuiIaM O€30MacHOCTH TpyJa JUIs
00y4aroIuXxcsl U )KypHaJI perUCcTpallii HHCTPYKTaXka 10 paBuiIaM 0€30I1acCHOCTH Tpy/a.
YYEBHO-METOJINYECKHWI KOMILIEKT
B yueOHO-MeTOMueCKUil KOMIUIEKT BXOJIST: -
Paboune nporpammsl. 10-11 knace (M.YO.Koponés, E.b.IleTposa)
—Yuebnuk.10 knace, 11xnace (mox pea. A.A.ITunckoro , O.®.Kabapauna) —[loypounsie
paspabotku.10xmacc, 11 knace (E.B.ITerpoa,M.}0.Kopo:éB)-/lomonHuTebHbIE MaTEPHATIBI K
y4eOHHKY pa3MeIleHbl B 3JIEKTPOHHOM KaTajiore uzaTenscTa «lIpocBerienne»Ha HHTEpHET —
pecypce WWW.Prosv.ru
10 A KJIIACC
KAJIEHAAPHO-TEMATHUYECKOE IIJTAHUPOBAHUE
54. B Henemo. 175 4. B roa. 3 Hux 15 u.- pusnyeckuil npakTtukyM, 14 4.-pesepBHOE BpeMms

Bc
OCHOBHBIE BUIBI
€ero
No | Tema qac maTta NeITeTLHOCTH
YaIMuXCcs
OB yHait
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MeToabIHAYYHOTONO3HAHUSIM PU3HYECKAKA

YyacTBOBaTEL B

pTHHAMMPA. > 00CYX/IEHUU POJIU
1 DKCHEepUMEHTUTEOPHIBIPOLECCETIOZHAHUSITIPU 1 01-03.09 (bU3UKHN B pa3BUTHH
POJBL. HAy4YHOTO
2 | MonenupoBaHuesBICHUMHOOBEKTOBNPUpPOAbl. | 1 MHUPOBO33PEHH,
3 | Hayunslerunore3sbl. PonmpmaremaTukuBgusuke. | 1 05-10.09 | mpeaIarate MOACIN
4 DU3NYECKUE3aKOHBIUTPAHULIBIMXITPUMEHUMOCT 1 ®H3I/I‘ICSKI/IX
. SBJICHUH,
5 | ®usnueckas KapTUHA MHUpa 1 OIIUCBIBATh MCTOBI
UCCJIEIOBaHUM,
Ha3bIBaTh
¢dusnveckue
3aKOHBI,
NIEPEYUCIISITD
buznveckKue
BEJIMYUHBI U3
pa3HbIX Pa3/iesioB
(U3UKH, HA3BIBATH
€/IMHULIBI
U3MEpEHUS
bu3znyecKux
BEJIMYUH,
IIPOU3BOJIUTH
U3MepeHue
bu3znyecKux
BEJIMYMH, OOBSICHATH
TIPUYUHBI
BO3HUKHOBEHUS
MOTPEIIHOCTEN
MU3MEpEHUH, CTPOUTH
rpaduku
3aBUCUMOCTEN
,JIOJTy4EHHBIX
JKCIIEPUMEHTAIIBHO.
MEXAHHUKA 58
[ KNHEMATUKA 12
1 Mexanunueckoe nBukenue. Cucrema oTcuéra. 1
MarepuasibHasi TOUKA. HaseiBath
5 Bunbl nBrkenus. 3aKoH IBUKEHUS, ypaBHEHHE 1 CKaJISIpHBIE U
JBUXKEeHHs. MTHOBEHHasl CKOPOCTh BEKTOPHbIE
3 PaBHOMEpHOE IPSAMOJIMHEMHOE JBUYKEHUE 1 12-17.09 | BEIUYUHEI
4 HepaBHoMepHOe aBHKEHUE. Y CKOpEHUE. 5 MEXaHHKH.
PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE JBUKEHUE Hab6monats n
5 JlaGopaTtopnas pabota Nel: «M3mepenue 1 OOBSACHATH
YCKOpPEHUS ABM)KEHHUS TENA» 3aBHCHUMOCTh
6 JlaboparopHas padota Ne 2: «IIpoBepka3zakoHa 1 ;ﬁiﬁggﬁzﬁena o1

HYTeﬁ IJId PaBHOYCKOPCHHOT'O ABUXKCHU S

CHUCTEMBI OTCUETA.




Paznuuats
MTHOBEHHYIO U
CPEIHIOI0 CKOPOCTH.
IIpencrasmsaTs
MEXaHUYECKOE
JIBUKEHHE Tela
YPaBHEHUSAMHU
3aBUCHUMOCTH
KOOPJIMHAT U
IIPOEKLUI CKOPOCTH
OT BPEMEHH.
IIpencrasmsaTs
MEXaHUYECKOE
JIBIDKCHUE
rpadukamu
3aBHUCHUMOCTH
KOOpPJIUHAT U
IIPOEKLUI CKOPOCTH
OT BPEMEHU.
OOBACHATD
pa3iauuus Mexay
TPaeKTOpUEH, IyTEM
U TIEPEMELICHUEM.
U3zmepsTh
YCKOpEHue
JBIKYIIETOCs Tela
(yckopeHnue
CcBOOOJTHOTO
nazaenus) JM3yuatp
JIBIKEHHE Tea 110

OKPY>XKHOCTH,
OIIPEIENATD
LEHTPOCTPEMHUTEIIBH
0€ YCKOpEHHE.
CBoOogHOE nasieHue. Y CKOpeHHne cBOOOIHOrO 19-24.09 N3yuate
naJeHus IIOCTYIATEIbHOE U
PaBHOMEpHOE ABUXKEHUE IO OKPYKHOCTH. BpaIllaTEIbHOE
[IeHTpOCTpEMUTENBHOE YCKOPEHHE. YTIIOBast JIBUKECHUE
CKOpPOCTh TBEPAOIO

WHBapuaHTHBIE U OTHOCUTEIBHBIC BEIMUUHBI B
KHMHEMaTHKe. 3aKOH CIIOKEHUSI CKOPOCTEH

tena. llpumensats
aJITOPUTMBI IIPU
peleHnn
KMHEMaTHYeCKUX
3a1ad.
NnnroctpupoBats
YCIIOBUE 3a7auu
CXEMaTUYECKUM
PUCYHKOM.
N3o0paxaTh




BEKTOPBI CKOPOCTEM
U YCKOPECHUM.
Pemrate 3agaun.

Il | IMHAMUWKA 18
1 ITepserii 3akon  HeroTona. Uneprus u 1 26.09- HaOmronate u
WHEPTHOCTh. VIHepLMaIbHbIE CUCTEMBbI OTCUETA 01.10 OOBSCHSTH SIBIICHHE
2 Macca. Cuna. Buasl crn. CiioXxeHue Cuil. 2 AHEPIUH.
Bropoii 3akon HeroToHa [IpuBouTH
Tpetuii 3akon HeroToHa 1 IIPUMEPBHI
3akonsl Kemnepa. JIBuxenue miaHeT. 3akoH 1 MPOSIBJICHUS
BCEMUPHOT'O TATOTEHUS WHEPLUHU B IPUPOJIE
5 Cua BCEeMUPHOTO TATOTEHUS U CUJIa TAAKECTH. 2 03-08.10 A TCXHUKE.
['paBUTAIIMOHHAS TOCTOSTHHAS H3mepsTs Maccy
6 OrnpezerieHne Macc HeOSCHBIX Tell 1 tena. OnpenensiTs
7 Cwiia ynpyroctu. 3akoH ['yka 1 Maccy TeJia Kak
8 | Cuna tpenus 1 MEpy HHEPTHOCTH
[IpUHIKUIT OTHOCHTEIBHOCTH U CHCTEMA TCJL. H3MCP’ITI’ CHIIBI
g |orcuéra. Kiaccuyeckuil mpUHITHIT 1 10-15.10 B3aUMOICUCTBIA
oTHOCcHTeNbHOCTH. [IpeobpazoBanust [annies. ' Ten1.Hecnenosars
HeunHepuuanbHbIe CHCTEMbI OTCUETA ABIKCHHC TCJ1a TI0A,
JeHCTBUEM
MOCTOSIHHOM CHJIBI.
CKJ1agbIBaTh
BEKTOPBI JABYX H
Oonee cuil.
DopmMynupoBaTh U
OOBSCHSTH 3aKOHBI
HprotoHa.
Breruncnars
3HAYE€HUE CUJT U
YCKOPEHUH.
N3yuaTe nBuxkeHue
Tena 1o
PaBHOMEpHOE BpalarebHOE ABUKECHHE. OKPYXXHOCTH 110
10 | YrnoBoe yckopeHue. OCHOBHOM 3aKOH 1 JEUCTBUEM MUIT

BpamaTCJIbHOI0 ABUKCHUS

TSKECTH U
YIPYTOCTH.
dopMyIHpoOBaTH
3aKkoH ['yka u
MPUMEHSTD €r0 MPHU
pELIEHNUH 3a]1a4.
N3mepsaTe
JKECTKOCTh
MIPY>KUHBI.
HccnenoBaTh
3aBHCHUMOCTH CHJIBI
YIPYTOCTH OT
nedopmaruu
.Paznuyats cuibl




TPEHHUSI IOKOS
,CKOJIBXKCHUS U
KaueHUsl.
Onpenensrtob
koa(urmeHt
TPEHUS.
dopmyanpoBaTh U
OOBSCHSTH 3aKOHBI
Kennepa. [Tonumars
CBSI3b MEXKIy CHIION
TATOTEHUS U CUIION
TspKeCTU. Pasnuyath
BEC U CUITY TSKECTH.

@opMyIHpOBATH
MPUHIINIL
OTHOCHTEJIbHOCTH.
11 | MomeHT cuil. MOMEHT HHEPLIUH 1 PaccuntsiBaTh
8 JIBH)KEHHUEUCKYCCTBEHHBIXCITYTHUKOB. 1 MOMEHTBI HHEPLIUU
PacueTnepBoiiKOCMUYECKONCKOPOCTH. CUMMETPUYHBIX
12 Craruxka. [1apa cun .IlenTp TsbKECTH U LIEHTP 1 TeJ.3aMnuChIBaTh
Macc ypaBHEHUE
13 VYcToiiunBoe U HeyCTOIYNBOE paBHOBECHE. 1 17-22. JAMHAMUKH
YcnoBre paBHOBECHS Tell 10 BpalaTeIbHOTO
JIBIKCHUSI U
MPUMEHSThH €ro Ipu
pelieHuu 3a1ay.
Onpenensrtsb
14 Ha6opaToPHaslpa60TaN93: «3mepenuecun u 1 YCIIOBHS
YCKOPEHUI» paBHOBECHS Tell.
PaccuutbiBath
MOJIOKEHUE LIEHTPa
Macc Ten. Pemars
3a1auun
15 KonTponbnas padota Ne 1: «Kunematuka u 1
JTMHAMUKA» TECT
M 3AKOHBbI COXPAHEHUSA B 14
MEXAHHMKE.
1 Nmnynbc Tena. 3aKOH COXpPaHEHUS U 2 Onpenenstob
M3MEHEHUS] UMITYJIbCa 3aMKHYTOCTb
9 JIB>keHue Te MepeMEeHHOM MacCHhI. 1 94.28.10 | CHCTEMBI
PeakTuBHOE IBIKEHUE ' B3aUMOJIEVCTBYIOILH
3 MowmeHT umnyibca. 3aKOH COXpaHEHUs 1 X Tell.
MOMEHTA UMITYJIbCA MopenupoBars,
HaOIIOIaTh,
4 JlaboparopuaspabotaNed: «M3mepeHue 1 ;6;:;;;;;H};prme

VMITYJIbCa»

CTOJIKHOBEHUS TEl.
W3mepsTs umnyibsc




Tena.
DopMyJIMpOBAThH
3aKOH COXpaHEHUs
HUMITYJIbCA U
MIPUMEHSATD €ro IS
BBIYMCIICHUS
CKOpOCTEH Tell pU
ux
B3aUMO/ICUCTBUSX.
Habmronate
pEaKTUBHOE
JIBIDKECHHE.
dopmyIUpOBATH
3aKOH COXpaHEHUs
MOMEHTa UMITYJIbCA.

OHneprus. Mexannyeckasi 3HEpIusl.
Kunernyeckas ¥ NOTEHIMAJIbHAS DHEPIHUs

Pa6ora cunbl. MomuocTs. CBsA3b pabOThI U
SHEpruu

07-12.11

Kunernueckas OHCPI'Y BpalllaroICrocs Tcjia

3aKOH COXpaHEHMsI SHEPTUU

I'mapocTtatuka. PaBHOBECHE KHUJIKOCTHU U rasa.
JlaBlieHME )KUIKOCTH | Ta3a. 3aKOHBI
TUAPOCTATUKU

N3mepsaTh paboty
CHJI ¥ I3MEHEHHE
KUHETHYICCKOM
SHEpPruu
,CPAaBHHUBATh HX.
Breraucnars
KUHETUYECKYIO
SHEPTHIO U €€
W3MEHEHUE TTPU
BpalllaTeIbHOM
JIBYDKCHUH.
Breraucnars
MOTEHINATBHYIO
JHEPIUIO TEN B
rPaBUTALIMOHHOM
moJe,
MOTEHINATBHYIO
SHEPIUI0 YIPYro
nehopMUPOBAHHOTO
Tena.
®opMyIHpOBaThH
3aKOH COXPaHEHHUs
MEXaHU4YeCKOI
SHEPruun

10

I'mpponunamuka MneanbHas )KMAKOCTh. 3aKOH
bepnymm

14-19.11

Ha0mronate u
OOBSICHATD SIBICHUS
B HEIOJIBUYKHBIX
KUAKOCTAX M razax
.DopmynupoBaTh
3aK0H bepHyim.

11

Kontponbnast pabota No2: «3akoHbI
COXPAHEHHUS B MEXAHUKE

v

MEXAHUYECKHUE KOJEBAHUA N




BOJIHbI

KonebarenbHas cucrema. BHyTpeHHHE CHIIBL
CBoboaHbIe KOIEOaHHS U YCIIOBHS UX
BO3HHUKHOBEHHUSL.

Hab6mronats u
OIIUCHIBATH
KoyieOaTeIbHEIE
JBHJKEHMS.

[Tepuon 1 yactora KoaebaHu. AMIUTHTYIA
konebanuii. 'apmMoHuveckue Konebanus

Breranciars nepuon
1 4acTOTy
Kosie0aHui
MasiTHUKOB

MasitHuk. [lepuon konedanuit
MaTEeMaTHUYECKOTO U MPY>KUHHOTO MAasITHUKOB.
[IpeBpainienue sHepruu Ipu CBOOOTHBIX
KOJIe0aHUSIX

HccnenoBaTh
3aBHCHMOCTD
nepuojaa Konebanuit
MaTeMaTU4eCKOro 1
MPYKUHHOTO
MasiTHHKA OT €ro
JUTUHBI ,MAaCCHI,
aAMILTUATY/IBI
Koae0aHuii,
JKECTKOCTHU
IPYKUHBI
.O0BACHATE
MIpEeBpaIICHUE
SHEPTHH MPHU
KOJICOAHHIX
MasITHHKOB.

BBIHY)KI[CHHHG kosieOanus. Pe3onanc

21-26.11

HaGmronate u
OITMCKLIBATH
BBIHYK/ICHHBIC
Koae0anus,
HaOJIIOAATh U
O00BACHATEH SIBJIIEHHE
pe3oHaHca

Mexannueckas BosHa. [lonepeunsie u
IIPOJOJIbHBIE BOJIHEI . JlmnHa BosHbEL. CKOpOCTh
BOJIHBI. Y PaBHEHUE BOJIHBI

HaseiBats ycimoBus
CYIIECTBOBAHUS U
pacrpoCTpaHEHUs
MEXaHUYECKHX
BOJIH. 3aIlUChIBATh
YpaBHEHUE BOJIHBI.

3Byk. Cynepnosunus BoiH MuTepdepenims
BOJTH

OnuceiBaTh
MPUPOY 3BYKOBBIX
BOJH .MccnenoBars
UHTEp(EepeHINI0 U
JTU(PAKINIO BOJH.
N3mepsTs nnuny
3BYKOBOW BOJIHBI.

®U3NYECKHN NTPAKTUKYM

W3ydeHue ABMKEHUS Tena, OpPOIIEHHOTO
TOPU30HTAIILHO




2 | U3ydyeHue nBM>KCHUS TeJa 1O OKPYKHOCTH 1
3 HccnenoBanue 3aBUCUMOCTH YCKOPEHHUS Tea 1 28.11-
OT €ro Macchl 03.12
4 | 3yueHue ABUKEHUS CBSI3aHHBIX TEJL. 1
5 | U3yyenue 3aKoHa cOXpaHEHHs UMITYJIbCA 1
HccnenoBanue npespalieHus NOTeHIUAIbHON
6 | sHEepruu ynpyrou aedopmamuu B 1
KMHETUYECKYIO SHEPTUIO
7 H3mepeHne yckopeHus CBOOOAHOIO TMaJleHus 1
C TIOMOUIBIO MasITHUKA
8 W3mepenue JUTMHBI 3BYKOBOW BOJIHBI U 1 05-10.12
CKOPOCTH 3BYKa
VI OCHOBBI MOJIEKYJISIPHO- 23
KHUHETHYECKOU TEOPUHN
OOBSCHATD CyTh
aTOMHUCTUYECKOU
TEOPHH CTPOCHHS
BEIIIECTBA.
[IpuBouTH
ATOMBI U MOJIEKYJbL. MI3MepeHue macc aToOMOB JIOKAa3aTeNbCTBA €€
1 | u monexyn. KonnuectBo BeniectBa .MousipHas | 1 CIIPABEJIMBOCTH.
Macca. Pa3mepbl aTOMOB 1 MOJIEKYT BrImonHsaTe u
OOBSICHATH
AKCIIEPUMEHTHI,
cIIyKarue
000CHOBaHHUIO
MKT.
HaspiBath
MIPUMEPHBIC
3HAYEHUS Pa3MEpOB
IIpupona ternotsl. TernnoBoe 1BUKEHNE aTOMOB U MOJIEKYIL.
o | MACTHII BEIlECTBA. DKCIIEpUMEHTHI ,JIeXKAIIne B 1 OnuceiBaTh
ocHoBe MKT. Iuddyszus. bpoyHoBckoe TETJIOBOE JIBIYKCHHUE
TBUKCHHE MOJIEKYI B
BEIIECTBE.
®opMyIHpoOBaThH
3aK0H ABOTAJIPO.
WuTepnpeTupoBaTh
rpaduk
Pacnpenenenne MoseKyI 1o CKOPOCTSIM. JABHCHMOCTH
3 1 pacmpeeeHus
Haubosnee BeposTHas CKOPOCTh
MOJIEKYJI 110
cKopocTsaMm. Pematp
3aJ1auH.
. 3anuchiBaTh U
NneansHblil Ta3. /laBiaeHne uaeanapbHOTo rasa.
MPUMEHSITh
4 | OcunoBHoe ypaBHeHue MKT (ypaBHeHue 1
OCHOBHOE

Krnaysunyca)

ypaBHeHue MKT.




OnuceIBaTh MOJIETD
HealIbHOro rasa.

JlaGopaTtopHnas padora Ne5: «M3mepeHue
JIABJICHUS ra3ay

12-17.12

Temmneparypa. TepmomeTpsl. AGCONMIOTHAS
temneparypa. TemnepaTypa kak Mepa cpeiHei
KMHETUYECKOW IHEPTUU MOJIEKYJ

OOBIACHATE CBA3b
cpenHen
KUHETHYCCKOM
SHEPTUU TEIJIOBOTO
JIBIDKCHHSI MOJIEKYIT
¢ a0CONIOTHOM
TeMIepaTypou.
OnuceIBaTh
CIocoObI U3MEPEHUS
TEeMIIepaTyphl.
CpaBHHMBATh IIKAJIbI
Lenbcus u
KennBuHa.

Cpenusis KBagpaTHiHasi CKOPOCTh

PaccunTriBaTh
CPEIHIOIO
KBaJPaTUUHYIO
CKOPOCTh MOJIEKYII

CocrosiHue uaeanbHOro raza. Y paBHEHHE
MenneneeBa - Knaneiipona. [locrosHHas
bonbpMana

[Tepeuncnars
MaKpOCKOITUYECKHE
rnapameTpsl rasa.
Onpenensarb
nmapameTpsl raza Ha
OCHOBaHHH
ypaBHEHUS
COCTOSIHHUSL.

N3oTepmuueckuil mpouecc

10

N300apHbIii mporecce

19-24.12

11

M30X0pHBIN IIpoLiece

12

PeanbHbli ra3. YpaBHenue Ban-nep-Baanbca

13

Cpe,[[HSISI JJIMHa CBO6OI[HOFO npoGera MOJICKYJIL.

N

14

®aza. Pazosslii epexol. [laper n
«TIOCTOSIHHBIEY» Ta3bl. KpuTnueckas
temneparypa. CxKIKeHre ra3oB

[IpencraBnsaTe
rpadukamu
H30IPOIIECCHI.
HccnenoBath
AKCIIEPUMEHTAIILHO
3aBUCUMOCTD
JIaBJICHHS OT 00BEMA
B U30TEPMUUYECKOM
mpoIiecce.
HccnenoBaTh
AKCIIEPUMEHTAIILHO
3apucumoctH P(T),
00BéMa oT
TEMIEPATYPHI .
CpaBHHBaTh
peanbHBIN U
AeaTbHBIN Ta3.
HaoOmromates u
OIUCHIBATH




pas3nyHbIe
arperaTHbie
COCTOSTHUS
BELIECTBA U
(dazoBbIe Mepexobl.

15

Ncnapenue n konaeHcauus. HacelmeHHbii n
HEHACBIIICHHBIN I1ap

26-28.12

OnuceIBaTh
MIPOIIECCHI
UCIapeHus U
KOHJIEHCAIIHH.
Paznmuats
HACKIICHHEBIN U
HEHAaCBIICHHBIN
napsl
.AHanu3upoBaTh
MPOIIECC KUTICHUS
JKHUJIKOCTH.

16

BnaxnocTs Boznyxa. OTHOCHUTENbHAs
BJIAXKHOCTh. Touka pocel. U3mepenue
BJIQXKHOCTH

OnuceiBaTh
YCTPOWCTBO
IICUXPOMETpa U
TUTPOMETDA.
U3zmepsTh
BJIAJKHOCTh BO3/1yXa.

17

CBolicTBa MOBEPXHOCTH KHUJIKOCTH.
IToBepxHOCTHAs1 dHEPrus. Y 1eiabHas
MOBEpXHOCTHAs 3Heprus. [loBepxHOCTHOE
HATSDKEHUE

09-
14.01.23

T

18

SIBneHne cMaunMBaHUS U HE CMauyMBaHUS.
KaHI/IJIJIﬂpHI)IG SABJICHUS

OOBIACHATD SIBJICHHE
MMOBEPXHOCTHOTO
HATsHDKEHUS B
KUIKOCTH, SIBJICHUS
CMaYyuBaHUs U HE
CMaYUBaHU
.O0BACHUTE
KaIMAJUTSIPHBIC
SIBJICHUSA.
BBIucnsTh BBICOTY
MoabEMa KHUIKOCTH
B KaIAJUIsIpE.

19

Kpucrannunueckue tena. JlanpHui IOpAAOK.
AHun3otponus Kpuctajuion. [IpocTpancTBeHHas
peméTka. MOHOKpHUCTAIUIBI U TOJIMKPUCTAILIIBI

20

[Tonmumopdusm. Amopdusie Tena. Kunkue
KpHUCTAJIJIBI

CpaBHuBaTh
CTPOCHHE U
CBOICTBA I'a30B,
JKHUIIKOCTEN 1
TBEPABIX TEI.
OmHceIBaTh
MEXaHUYECKHUE
CBOMCTBA TBEPBIX
tea. MccnenoBath
AHU30TPOITHIO
CBOMCTB HEKOTOPBIX
TBEPABIX TEI.
OnuceIBaTh
CTPOCHHE




KPHUCTAJIJIOB.

21

JlaboparopHas pabota Ne6: «HabmoneHue
pPOCTa KPUCTAJLIOB M3 PACTBOPa»

22

VYupyras u Heynpyras aedpopmanusi.
Hanpspkenne Moayns ynpyroctu. [peagen
YIPYTOCTH, TEKY4YECTH, IPOUHOCTH

16-21.01

Paznuuatp
KPUCTAIJIMYECKUE U
amopdHsbIe
Tea.MPUBOIUTH
IIPUMEPBI YIIPYIOU U
HEYIpyrou
nedopMaruu.
Hab6nronaTs poct
KpPUCTAJIJIOB.
[Tepeuncnars
BO3MOYKHBIE
nedeKThI B
KpUcCTauiax

23

Kontponbnas pabota Ne3: «OcHoBsl MKT»

TECT

Vi

OCHOBbBI TEPMOJIUHAMUKHU

14

TepMmonnHamuueckas cuctema. PaBHoBecHoe n
HEPaBHOBECHOE COCTOsIHME. BHYTpeHH A
sHeprus. KoimyecTBo TemIoTs!

[IpuBoUTH
MIPUMEPHI
TEPMOJIMHAMUYECKHU
X
cucreM..Pazmnyate
PaBHOBECHBIE U
HEpPaBHOBECHBIC
COCTOSIHUS
CHCTEMBI.
dopMupoBaTh
MMOHATHE
KOJIHUYECTBa
TEIUIOTHI.

[uxnrueckue nporeccel. Paborta mpu
[UKITUYECKHUX MpoIeccax

Ompenenars paboTy
rasa o rpauky
nporecca.
PaccuuteiBath
paboty npu
U3MEHEeHUU 00bEMa
rasa.

IlepBbIil 3aKOH TEPMOJAMHAMUKU. BeuHbII
JBUTATEIb TIEPBOTO POAA

dopmynupoBaTh U
OOBSACHATH MEPBHIi
3aKOH
TEPMOJIMHAMHKH.

IIpuMeHeHne epBoro 3aKk0Ha TEPMOJUHAMUKHI
K Pa3IM4YHBIM H30IPOLECCAM.
N3oTepMHuuecKuii, U30XOPHBIN ,H300apHBII
IIPOLIECCHI

23-28.01

AnrabaTHBIN mporecc

IIpuMeHATH nepBbIN
3aKOH
TEPMOJAVHAMUKHU K
M30IIpoIIECCaM.
PaccuuteiBath
N3MEHEHUE




BHYTPEHHEM
SHEpPruu, padboTy u
TEIUIOTY.

KoandecTBO TEII0THL U yAacibHad

OOBICHATDH MOHATUE

0 TEII0EMKOCTh. Y paBHEHHE TEIIOBOIO OajgaHca 2 Ter1oéMKocTH. Pazn
7 Jlaboparopuast padora Ne7: «M3mepenue 1 30.01- nJaTh
YZIEIbHOU TEIUIOTHI IIJIaBJICHUS JIbAA» 04.02 TEIVIOEMKOCTb rasa
Crenenu cBoOobI. Pactipenienenue snepruu IIPU IOCTOSIHHOM
8 | mo creneHsaM cBoOobl. TennoéMKOCTb Ia30B 1 00BbEME U J1aBJICHUU.
IpY TOCTOSIHHOM 00BbEME M TAaBICHUHT Hcnonp3oBath
TemoéMKoCTh MHOIOaTOMHBIX I'a30B. ypaBHenue Maiiepa
MousipHast TEIUIOEMKOCTb. Y paBHEHHUE npu pacyére
Maiiepa. YpaBuenue Ilyaccona. Pabora npu TEIIOEMKOCTEHN.
aquabaTHOM Iporecce PaccunthiBaTh
KOJIMYECTBO
TEIUIOTHI IIPU
9 1 Terionepenaye, Npu
U3MEHEHUU
arperaTHeIx
COCTOSIHUI
BELIECTBA.
CocraBnsiTh
ypaBHEHHE
TEIUIOBOrO OajaHca.
Tennosoii nBurarens. Pabouee terno. Ha3zbiBaTh 351€MEHTBI
10 Tepmocrar. KIIJI .I{ukin Kapro 1 TEIUIOBBIX MAIlIHH.
PaccuuteiBath KI1/]
TEIJIOBBIX MalINH.
Bropoii 3akoH TepmoanHamuku. HeoGpaTtumslie ®opMyIHpoOBaThH
1 00paTUMBbIE MPOIECChl. XOJIO0IUTBHBIE BTOPOM 3aKOH
11 | MAUIMHBI 1 TEPMOJUHAMUKH.
OrnuceIBaTh
HeoOpaTUMble
IIPOLIECCHI.
12 | KonrponbHas pabora Ne 4 1o Teme: «OCHOBBL | 1
TEPMOIUHAMUKI) 06-11.02 TecT
OU3NUYECKUU ITPAKTUKYM 2
13 | 1.IIpoBepka ypaBHEHHS COCTOSIHHS T'a3a 1
2.M3mepenune atMoc(hepHOro aBieHus 1
M 16
H | QJIEKTPOCTATHUKA




3apsz . JIBa BUlIa SIEKTPUYECKUX 3apSI0B.
3aKoH coxpaHeHHMsI 3apsaa. 3akoH Kynona

HaOmromars
B3aNMMOJICHCTBHE
3apsiKEHHBIX
Ten.Ha3pBaTh
CIIOCOOBI
ANEKTPU3ALNU
ten.dopmynupoBaT
b 3aKOHBI
COXpaHEeHUs 3apsjia
u Kyrnona

DunekTpuyeckoe nojie. HanpspkEHHOCTD
ANEKTPUUECKOTo 1oJisd. CHIIOBBIE JIMHUH.
[TpuHIIMT cCynepno3uIMu ToJIei

13-18.02

Onpenensrtob
HaIpsKEHHOCTD
AIIEKTPUYECKOTO
IIOJISI OTHOTO U
HECKOJIBKUX
TOYEUYHBIX 3aPsI0B.
N300pakaTh JIMHUN
HaNPsDKEHHOCTH.

[ToTtok BekTOpa HanpsKEHHOCTU. Teopema
I'aycca. [loBepxHOCTHas IJIOTHOCTH 3apsifa.
IIpumenenune Teopemsl ['aycca k pacuéry
oJIeH

DopmyIMpOBATH
teopeMy ['aycca
[IpumensTh €€ kK
pacyéry nosei

[ToreHumMan 31€KTPOCTATUYECKOTO MOJIS.
Paznocth norennuanos. CBsi3b MEXIY
HANPSKEHHOCTHIO M PA3HOCTHIO MTOTEHITAAIOB

Breraucnars
IMOTSHITH AN
AJIEKTPUYECKOTO
IIOJIST OJTHOTO U
HECKOJIBKHX
TOYEYHBIX 3apsJIOB.
Breraucnars
pPa3HOCTh
MMOTEHITHAIOB.
N3mepsTs pasHOCTh
MMOTEHIIMAIOB

Pabora o mepemernienHuto 3apsina B
OJTHOPOJTHOM 3JIEKTpU4ecKoM rnoue. Pabora B
I0JIe TOYEYHOTO 3apsiaa

PaccunTriBaTh
paboty B moie
TOYEUHOTO 3apsia u
B OZHOPOJHOM
moine. Iloka3eiBaTh
CBSI3b MEXKIY
paboToit u
MOTCHIIUATLHON
SHEprueu

IToTenunanbHas SHEPTHA 3apsijia B
QJICKTPHUYICCKOM IT0JIC. IloTennmanpHast OHEPTrUg
B3aUMOJEUCTBHUS TOUCUHBIX 3apssa0B

20-25.02

Breraucnars
MOTEHINATBHYIO
SHEPIUI0 TOUYCUYHBIX
3aps0B

3JICKTpI/IBaI_[I/I$I TeJI.HpOBO,Z[HI/IKI/I B
QJICKTPUYICCKOM IT0JIC. BHCKTPOCTaTI/I‘leCKaSI

OnuceiBaTh SBICHUE
SJICKTPOCTATUICCKO




UHAYKIHS. DIEKTPUUECKOE MOJIe 3apsyKEHHOTO H MHAYKUWU
mapa OnuceiBaTh
pacnpezeneHue
3apsiza B
MPOBOAHHKAX
JIM3ICKTPUKY B DJICKTPUIECKOM II0JIE. CpaBHUBATH
[Tonspu3zanus AUIIEKTPUKOB. pacnpezeneHue
8 | Hduanmekrpudeckasi MPOHHUIIAEMOCTh BEIIECTBA 1 3apsja B
MPOBOJAHUKAX U
HEMPOBOIHHUKAX.
OnekTpoéMkocTs. Konnencatopsl. Boruncnsate EMKOCTD
KOHJIEHCATOpa C
9 1 M3BECTHBIMU
reOMETPHUECKUMHU
napaMeTpamu
[TocnenoBarenbHOE U TApAIIIETEHOE PaccuutsiBaTh
10 | coenquHeHHEe KOHIEHCATOPOB 1 E€MKOCTh OaTapen
KOHJICHCAaTOPOB.
DHeprus 3apsHKEHHOT0 KOHIEHCaTopa PaccuuteiBaTh
27.02- SHEPTUIO
11 1
04.03 ANEKTPUIECKOTO
TOJIS
[TpumeHeHne AUAIEKTPUKOB. Haxomuts B
CerneroanekTpuku. [1be3031eKTpudecKkuit Nurepuere
12 | apdekr 1 Marepua 1mo
IPUMEHEHHIO
JIMBJICKTPUKOB
13 Ha6opaT“opHasi paborta Ne§: «M3mepenue 1 N3mepsTs EmMKoOCTh
AIIEKTPOEMKOCTH KOHAEHCATOPA» KOHJIeHCcaTopa
14 | KonTtponbHas pabota Ne 5: «Onekrpocratuka» | 1 TECT
MOCTOSIHHBIN DJEKTPUYECKUI
IX 12
TOK
ONEeKTPUYECKUH TOK. DJIEeKTpruYecKas 1elb. dopMupoOBaTh
Cuna Toka MOHATHE
AIIEKTPHYECKOTO
1 1 Toka .M3mepsaTs
cuiny Toka. M3yunts
HIIEMEHTBI
AIEKTPUYECKON
HENH
VYciioBus CymecTBOBaHUS TOKA. HaseiBats ycioBus
ConpoTuBieHrEe TPOBOIHUKOB. CYIIECTBOBAHMS
ToKa. PaccunTteiBaTh
2 1 06-11.03 | compoTuBieHue
MIPOBOJTHUKA TI0 €TO
reOMETPHUYECKUM
pa3mepam
3 | PaboTa n MouiHOCTH TOKa. 3aKoH J[Koyis u 1 OOBSCHATH ,0T YETro




Jlenna. TerioBoe aeliCTBUE TOKA

3aBUCHUT paboTa
TOKa .BeIauciaTs
KOJHUYECTBO
TEIUIOTHI,
BBIZCIIIEMOE
MIPOBOJTHUKOM.
Berancnars
MOIIIHOCTh TOKA.

JlaGopaTtopHnas pabora Ne 9: «M3mepeHue CHitbl

N3mepsats cuny

4 | TOKa U HAIIPSHKCHUS TOKA U HaIPsHKEHUE
Ha y4acTKe 1N
[TocnenoBarenbHOE U MapauieIbHOE PaccuutbiBaTh
COEIMHEHHE MPOBOJHUKOB CONPOTHUBIICHUE
ydacTka mpu
5 MIOCJIEI0BATEIbHOM
U TlapaJiyieIbHOM
COEIMHEHUH €T0
AJIEMEHTOB
Hcrounnkuy ToKa. DIEKTPOABMKYLIAs cUila W3mepsate DAC u
nucTovHMKa. 3aKoH OMa 15 TTOJTHOM BHYTPEHHEE
3JIEKTPUYECKOM LIenHn CONPOTHUBIICHUE
6 13-18.03 | HCTOHHKA TOKa.
3anucelBaTh U
MIPUMEHATH 3aKOH
OMa 11 MOIHOHI
1enu
KopoTtkoe 3aMbIkanne dopMupoBaTh
7 MOHATHE KOPOTKOT'O
3aMbIKaHUs
Pacmupenue npenenoB u3MepeHus PaccuuteiBaTh
g | @MIepMETpa 1 BOILTMETPa LIYHTHI U
n100aBOYHbIE
CONPOTHUBIICHUS.
9 [TpaBuna Kupxroda PopMyIHpOBATH
npasuia Kupxroda.
10 | KontpomnbHas pabota Ne6: «IlocTOSHHBIN TOK» 20-23.03
X 3JIEKTPUYECKHNM TOK B
PA3JIMYHBIX CPEJAX
DJIEKTPUYECKU TOK B METAJIIax OnuceiBaTh
MEXaHU3M
1 MIPOBOJIUMOCTH
METAJUIOB U €€
3aBUCUMOCTH OT
TEMIIePaTyphl.
DIJIEKTPUUYECKUHN TOK B )KUIAKOCTAX. 3aKOH CpaBHuBaTh
9 ®dapanes. DIEKTPOIU3 MPOBOJIUMOCTD

BOJIbI M pacTBOpa
COJIM WJIM KHCIIOTHI.




DopMyIUpPOBATH
3akoH Dapanes

Toxk B razax

HaOmronars
CaMOCTOSITCIBHBIN 1
HECaMOCTOSTEIILHBI
1 pa3psij B raszax

Toxk B Bakyyme

03-08.04

HaOmronate u
00BACHATH
TEPMOIJICKTPOHHYIO
SMHUCCHIO.
OnwuceiBaTh paboTy
OJIT

Tok B MOTYIPOBOAHHUKAX

OOBACHATD
COOCTBEHHYIO U
IPUMECHYIO
IIPOBOAMMOCTh
HOJIyIIPOBOTHUKOB,
3aBHUCUMOCTh
COIIPOTHUBIIEHUS OT
TeMIieparypsl. P-n
epexos.

Xl

MAT'HUTHOE I10OJIE

MaruutHoe B3auMoaeiicTBre. MarHuTHOE
none. MHaykuuss MarHuTHOro noJist. JInauu
MarHUTHOM MHIYKLIHUH

HaOmronate u
OITHCHIBATH
MarHHTHBIE
B3aMOJICUCTBHS.
®opMupoBaTh
MOHATHE BEKTOpA
MarHuTHOM
WHIYKITUU

MarnuTHsIii IOTOK. Buxpesoe mnoie.
MarnuTHOe 1noje Toka

PaccuntheiBaTh
MarHUTHBINA TOTOK
Mar"HuTHOTO TI0JIS
TOKAIo
®opMupoBaTh
MOHATHE BUXPEBOTO
IOJIAL.

Cwita Ammepa

10-15.04

Breraucnars cuny,
JICUCTBYIOLYIO Ha
MTPOBOJIHUK C TOKOM
B MAarHUTHOM TIOJIE.

Cuna JlopeHua. /[pukeHne 3apsyKEHHBIX
YacTHUL B MArHUTHOM noje. [uKiaoTpoH.
VY nenbHbIN 3apsi 2JEKTPpOHA

Beruncnars cuiy,
JIEHCTBYIOIYIO Ha
3apAl, ABUKYIIUNCS
B MAarHUTHOM IIOJIE.
N3yuaTh 3aKOHBI
JIBUKEHHUS 3apsii0B
B MarHUTHOM I10JI€




MarauTHoOE 10JIE B BEILECTBE

CpaBHuBaTh
CBOICTBA
(dbeppoMarHeTuKoB,
MapaMarHeTHKOB U
JIMaMarHeTUKOB

DNEKTPOU3MEPUTENBHBIE IPUOOPBHI.
DNeKTpUYEeCKUi IBUraTeIb MOCTOSHHOTO TOKA

17-22.04

OOBACHSATH
MPUHIIMIT JACHCTBHS
puOOpoB U
AIIEKTPUICCKOTO
JIBUTATENIS

KontposbHas pabora No7: «MarHuTHOE T10JIE)

TECT

IJIEKTPOMATI'HUTHASA UHAYKIUA

10

SIBiIeHUE DNEKTPOMArHUTHOW HHAYKIUH.
Onbitel @apazest. UTHAYKIIMOHHBIA TOK

Uccnenosats
SIBJICHUE
3JEKTPOMATHUTHOMU
WHIYKIUU.
[Tepeuncnars
YCIJIOBHUS, IPU
KOTOPBIX BO3HUKACT
MHIYKUIUOHHBIM TOK
B KaTyIIKE.

NHayKIMOHHOE 3JIEKTpUYECKOe ToJIe. 3aKOH
DIIeKTPOMArHUTHON MHIYKIIUH

dopmynupoBath U
aHAITM3UPOBATH
3akoH DOMMU.
Boraucnars 3J1C

HWHAYKIOWH.

IIpaBuno Jlenna. Toku @yko

24-29.04

dopMyIHMpOBATH
npaBuio JleHna.
Ornpenendrsb
HaIpaBJICHUE
WHIYKIIUOHHOTO
TOKA.

SBnenne caMOMHIYKIIUU. IHTyKTHBHOCTb.
OJ1C caMOMHIYKITHH.

HaoOmromates u
OTIMICHIBATH SIBJICHUE
CaMOWHTyKITUH.
Onpenensrtob
3aBHUCHMOCTh
WHIYKTUBHOCTH
KaTyILKHU OT €€
JUTMHBI ¥ IO
BHUTKOB

DOHeprust MarHuTHOro noJig. ILIoTHOCTH
SHEPIruu

Breraucnars
SHEPTUI0
MarHUTHOTO MO
KaTYIIKH.
PaccunTriBaTh
MJIOTHOCTh SHEPTUU




DJIEKTPUUYECKUN T€HEPATOP MOCTOSIHHOTO TOKA.

OnexTponBurarenb. MUKpo(oH u
T'POMKOTOBOPUTEH

02-06.05

OOBACHATE
MPUHLIUN AEHCTBUS
AJIEKTPOMEXAHNYECK
UX YCTPOUCTB

KonTtponbhas pabora Ne§:
«DNEKTPOMArHUTHAS] MHIYKIIHSI

TECT

Xl
1

®U3NYECKHN MMPAKTUKYM

N3MepeHne 351eKTpUYECKOro COnpOTUBIICHUS
MIPOBOJHUKOB

HBMepeHI/IC MOINHOCTH BJICKTPHUYCCKOI'O TOKa

I'panynpoBka Tepmonapsl

HccnenoBanue noiaynpoBOAHUKOBOTO JUOA

08-13.05

W3mepenune MHIYKIIMA MarHUTHOTO MOJISt
3emin

< X| o |hlwro

PE3EPB BPEMEHU




11Axmacc (175 4, u3 Hux 15 4 - pusnveckuit npaxkTukym,20 4 - oboOuiaromee moBTopeHue,lS g —
pe3epBHOE BpeMs) . 5 9 B HEJEITIO
KanennapHo-TeMaTHYECKOCTIIIAHUPOBAHUE.

Bcer OCHOBHBIE BUIBI
Ne Tema oyac | maTa NEITEILHOCTH
OB yHaImXcst
| DJIeKTPOMATHUTHbICKOJIe0aHUS U 20
- | pusnueckue 0CHOBBI YJIEKTPOTEXHUKH
1 Konebarenphas cucrema. CBOOOIHBICH 1 01- | Meovmams obmme crofiersa
BBIHY)K JIEHHBIE KOJI 66 AHKS 0309 KoJ1e0aTenbHON CUCTEMBI. BhIIensITh
FapMOHquCKI/IeKOHe6aHI/Iﬂ, HepI/IOII’ YyCJIOBUSI BOBHUKHOBECHUS CBOGOL[HLIX
2 4aCTOTA, aMIUIUTYJIA, 1 U BBIHYX/JICHHBIX KOJICOaHUM.
(hazarapMOHUYECKUXKOICOAHUIA. OUpEACTATE AMILIHTY.LY, HaCTOTY
HpI/IHI_II/IHCYI'IepHOSI/IHI/II/I. CrHoco6bl 05- nepuoy kosiedanuii .PacriosnaBars
3 v 1 SABJIEHUE I10 €T0 OIIPEACIICHHUIO,
NPEJICTaBICHUS KOJICOAHUH. 10.09
OIMUCAHUIO, IPUMEHATH UMECIOIIUECA
4 | Cnoxenuekonebanuii. JInHeHHbIE CUCTEMBI 1 SHAHWS! U151 OGBSICHEHHS! TIPOLIECCOB
Konebarenbublit KoHTYp. CBOOOIHBIE HaOmronars
5 | anekTpomMarHuTHBIC KOJeOaHus. Y paBHCHUE 1 OCITUJIOTPaMMBbI
KoseOaHui TrapMOHHYECKUX
KoJieOaHUM CUIIBI TOKA B
uenu. Onpenensite
Mepuo/i, 4acToTy,
CBOOOTHBIEITIEKTPOMATHUTHBIEKOJICOaHHSIB aMILUTATYly KoJeOaHUM.
6 | KOHTYpe. 1 N3o0paxats cxemy
Co6cTBeHHAsTUaCTOTaK0Ie0aHUHBKOHTYPE. K0J1e0aTeIbHOTO
®opmyna Tomcona KOHTYpa, U3MEPAThH
€MKOCTh KOHJIEHCAaTOpa
WHIYKTUBHOCTh
KaTyIIKH.
[IpeBpanieHnesHEPrunBKOIC0ATETLHOMKOHT Ha6nronate Ha
7 | ype. 1 OCHHIIIIOTpaMMe
3aTyXaueNIeKTpUIeCKUeKoIe0aHusl. pa3BEPTKY KojeOaHui
8 ABTOKOE0AHUSI. 1 12- | HampsKEHUSI.
I'eneparopHesaTyxaronmxkoiaeOanuii 17.09 | 3amuckIBaTh ypaBHEHUS
Kose0aHui CHIIBI TOKa U
HAIPSDKEHUS B 1IN
MEPEMEHHOTO TOKa.
BriHyX1€HHBICIIEKTPUIECKUEKOICOaHUSI. PaccunThiBaTh 3HAYCHUS
9 Butok B 0IHOPOJHOM MarHMUTHOM TOJIE. 1 CHUJIBI TOKA U
[lepemennsiit Tok. Konebanus cuiibl Toka u HaIpsDKEHUS HA
HaMPSHKEHUS AIIEMEHTaX LeNn
MePEMEHHOTO TOKa.
Breranciars EMKOCTHOE
Y MHJTYKTUBHOE




HeﬁCTBYIOIHH C3HAYCHUAHAIIPSAXKCHUAUCUIIBI

COIPOTHBIICHUE.
3anuceiBaTh 3aKk0H OMma
JUTSI LIETIA TIEPEMEHHOTO
TOKa.

10 1 Boruncnsate noiaHoe
TOKA.
COIIPOTHUBJICHHUE LICTIH.
AKXTHBHOE, P 1t
. Paznuuats
€MKOCTHOCUUHTYKTHBHOECOIPOTHBIICHHS.
11 2 MOCIIeI0BATEIHbHOE U
Karymika uHIyKTUBHOCTH U KOHJIEHCATOP B
napajuiesibHOe
[ENH IEPEMEHHOT0 TOKa
= COCZIMHEHUE JIEMEHTOB
3axkoHOMaIs3IeKTPUYECKOULIETTUTIEPEMEH
19- | menu nmepeMeHHOTO TOKa
12 | nororoxa. [lomHOE CONPOTHBIICHHE LIETH 1
24.09 | Pematp 33/1a4M Ha 3aKOH
MIEPEMEHHOT0 TOKA.
” Oma s uenu
JlabopaTtopuaspadoraNel: "M3mepenue
MEPEMEHHOTO TOKA.
13 | cusbl TOKa B IIEMUIIEPEMEHHOTOTOKA C 1 N
OcBauBaTh NPUEMBI
KOHJICHCATOPOM)
paboThI C
JlaboparopuaspaboTaNe2:
| AIIEKTPUYECKUMU
14 | "3MepeHuenHAYKTUBHOTO COIIPOTUBIICHUS 1
" npubopamu.
KaTyImku ".
MOUTHOCTBBIETIUIEPEMEHHOT OTOKA. HccnenoBath siBIeHHE
15 | AktuBHas moutHOCTh. KoaddunueHnt 1 ANEKTPUIECKOTO
MOIIHOCTH pe3oHaHca. Beiaennts
Pe3oHaHC B 3NIEKTPUYECKHX LETISX YCIIOBUS ,lIPU KOTOPBIX
16 | nmepemenHoro Toka. PezonancHas 1 IIPOUCXOJUT PE30HAHC
yacToTa.Pe3oHaHCHAIPSKEHUNUTOKOB. JMccnenosars
Tpauchopmarop. Koapdurment YCTPOWCTBO U TIPUHITUTT
Tpanchopmanmu. [Ipon3BoacTBo 1 JeNCTBUS
noTpeOiIeHne IeKTPUIECKON SHEPTHH. TpaHcopmaropa.
JlabopaTtopHas pabota Ne3: «Onpenenenue 26.00- Boruncnsiars
17 | uncna BUTKOB B 0OMOTKAx 2 01' 10 Kod(urmeHt
TpaHcpopmaTtopa» ' TpaHchopMalnu.
Onpenensitb YUCIo
BUTKOB B 0OMOTKax
TpanchopmaTopa
KonTponbHaspabora Nelnoreme:
18 | "DnexTpoMarHUTHBICKOICOaHHS 1 TECT
(bu3MUYECKrEe OCHOBBI AJIEKTPOTEXHUKID)
I DJIEKTPOMATrHUTHbIE BOJIHBI 11
(pu3nUecKne OCHOBBI PAIMOTEXHUKHU
OTKpBITHE 2TIEKTPOMATHUTHBIX BOJH. W3narath CyTh THIIOTE3bI
1 | Teopust 6G1U3KOACHCTBUS U TEOPHSI 1 Makcgemia. OObICHATh
JAIbHOACHCTBUS B3aMMOCBS3b
I'mnore3a MakcBeiia. DI€KTPOMarHuTHOE 03 IIEPEMEHHBIX
2 | none. CKOpOCTb pacipoCTpaHeHUs U 2 08.10 | TEKTPHIECKHX 1
CBOWCTBA 2JIEKTPOMAarHUTHBIX BOJH. ' MarHUTHBIX TTOJICH.
3 DKCIepUMEHTATLHOE OTKPBITUE 1 [Tepeuncnsath cBOMCTBA
AJICKTPOMArHUTHBIX BOJIH AJIEKTPOMAarHUTHBIX
4 | CnexTp dJeKTPOMarHUTHBIX U3TYYCHHIA. 1 BOJIH. M300paxarts




JlnanaszoHbI 2JIGKTPOMAarHUTHBIX BOJTH M MX
CBOMCTBA

CXEMY pacrpOCTpaHEHHS
U rpaduK U3MEeHEHHS
BEKTOPOB B BOJIHE

I'eneparus 31eKTPOMAarHUTHBIX BOJH.
Nznydyenue BosH. Dddekt Jomnepa.

N3yuars meToasl u
CIOCOOBI U3TyYEHUS

5 2 DOMB. O0BACHATH
cMbIci 3 dekra
Honnepa
N3obperenue paauo. [TpuHIUIBL OOBICHATH IPUHITUIIBI
6 panuorenedoHHO# cBsI3U. OTKPHITHII 2 10- | paguorenedoHHOI
KOJIeOaTeIbHBI KOHTYP 15.10 | cBs3u, paamonepeavun U
paguonpuéma
TeneBunenue. Pa3Butue CpeicTB CBSI3HU. OO0O0CHOBEIBATH
7 WuTepuer 1 BaXHOCTb OTKPBITHS
3JIEKTPOMAarHUTHBIX
BOJIH
Pagunonokanus. CriyTHUKOBasI CBA3b. Beinenars ponb
8 | PagmoactpoHomust 1 POCCHICKHX YYEHBIX B
Pa3sBUTHU PAJTUOTEXHUKU
111 | CBeTOBBIE BOJHBI 14
PasButue npencraBieHui o npupoie cBera. Beienate ocHOBHbIE
KopnyckynsipHast 1 BoJIHOBasi TEOpUU CBETA. MI0JIOXKEHHUS
Ckopoctb cBeTa. ONbITHI IO ONPEICIICHUIO KOPITYCKYJISIDHOU U
ckopocTH cBeta. OnbiTel ["anunes, duzo BOJIHOBOW TEOPHUH CBETA
1 1 .Ha3biBaTh 3HaueHHE
CKOPOCTH CBETa.
OnuchIBaTh OMBITHI 110
U3MEPEHUI0 CKOPOCTH
cBeTa
3 KorepentHocts. UuTEpdhepenims 9 17- HabGmronate siBieHue
cBeTa.lIHTepdepeHnys B TOHKUX MIEHKAX. 22.10 | wmHTepdepeHun cBeTa.
Konsna Hetotona. [Ipumenenue OnwuceIBaTh U OOBSICHATH
4 | uarepdpepenuuu. MarepdepomeTpsl. 2 UHTEP(EPEHINIO CBETA.
IIpocBeTneHne ONTUKU HaspiBats 00mactu
Jludpakius oT Kpyriioro 3KkpaHa u MIPUMEHEHUS
Kpyryioro orBepctus. Judpaxus ot oaHoM 24- uHTEpPepeHIun
6 | menm u nByX menei. JlaboparopHas pabora 2 98.10 HaGnronate siBineHue
Ne4: «Ouenka IJTMHBI CBETOBOM BOJIHBI IO ' AnpaKkIuK CBETA.
HaO0JI0IEHUIO TUPPAKIIMK HA SN OnuceiBaTh yCTPOUCTBO
Hudpakuonnaspemérka.JlaboparopHaspa N PaKIMOHHOM
oora Ne 5: «Omnpenenenne CreKTpaabHbIX pet€Tku M3narare
IpaHMIl YyBCTBUTEIILHOCTH Ijla3a YCJIOBEKa OCHOBHBIC IT0JIOKCHUA
7 | ¢ MOMOIIBIO TUPPAKITHOHHOMN PEIIETKNY 2 teopuu Openens u
OOBSCHATH HA OCHOBE
3TOU TEOpUHU
T PaKIUIo CBETa
8 l'onorpadus 1 [IpumeHnaTs nMeromuecs

3HaHUA I 00BSICHEHHUS




rosiorpadun

Hucnepcus csera. Pagyra. Cnexkrpockon u

Habnronate U 00BACHATH

9 | cnektporpad 1 JIMCTIEPCHUIO CBETA HA
OCHOBE BOJIHOBOM
TEOpUHU
[Tonspusanusa ceera. EcrecTBeHHBIN U Habmronate
noJIIpU30BaHHbIN cBeT. [IpumeHenue MOJIIPU3AIIMIO CBETA
MOJIIPU3ALIUU CBETA 07- OO00CHOBBIBATH
10 2 1211 | BO3HHMKHOBEHHE 5TOTO
SIBJICHUS1 HA OCHOBE
MOTIEPEYHOCTH
CBETOBBIX BOJIH
Kontponbrasgpadora Ne2moreme:
11 |, 1 TECT
CBETOBBIC BOJHBI»

IV | OnTuka 16
I'eomeTpuueckasonTuka.3aKOHBIT€OMETPUY dopMynupoBaTh U
€CKOMOITUKHU: MPUMEHSTh Ha IPAKTHKE

1 | npsamonuHeHHOTOpacIpOCTpaHEHUs, 3 14- 3aKOHBI OTPAKEHUA U
OTpaXKEHUS, IPEITOMIICHUS. 19.11 | npenomiieHus cBeTa.
[Tpunnun®epma. Pemate 3amaum Ha

3aKOHBI T€OMETPUIECKON
JlabopaTopuaspaboTaNe6: ontuku. 3mepsate

2 | "M3MepeHHenoka3aTensnpeaoMIeHUSICTEKIT 1 MOKa3aTenb
a. IIPEJIOMJICHUS CTEKIIA.

3 [TonHoe oTpaxkeHue. BoslOKOHHAs ONTHKA. 1 OI'{’I/ICBIBaTB MIPUHIIAIT
CBeToBO/IBI JIENCTBUS CBETOBOAA.
3epkana. Manmoe nzobpaxenue. [lnockoe Ctpouth n300paxeHue B
3€pKao. chepI/IquKHe 3epKaia u ux IUIOCKOM U

4 | ocHOBHBIE apaMeTpbl. Popmyiia 1 c(hepuyecKoM 3epKainax.
chepuyeckoro 3epkaina. [Tocrpoenue O0ocHOBBIBATH
1n300paXeHH B 3epKajiax XapaKkTep U300paKeHHS.

5 JINH3BI ¥ UX OCHOBHBIE IIAPAMETPBHI. 5 21- Paznnaats cobuparomie
ITocTpoeHne N300paXKeHM B IMH3AX. 26.11 | ¥ paccerBaronIne
@opMynanuH3bl. YBEIUYCHUETUH3BIL. mua3el. CTPOUTH
DOKYCHOE PACCTOSHUE U ONTUYECKAs CUJia M300paKeHHUsI
TTMH3HL MIPEIMETOB B JINH3AX.

BreBoaute hopmyy
TOHKOM JIMH3BI.
6 2 U3mepsTh GhoxycHOE
paccTosHUS JIMH3BI.
Pemars 3amaun Ha
MOCTPOCHUE
M300paKeHU B TUH3aX.
Henocratku nuH3 1 UX ycTpaHeHue OOBSICHSTH
7 1 aCTUTMaTH3M U
XPOMATHUYECKYIO

abepparuio




I'nma3 kak ontuyeckas cucteMa. ¥ CTpOHMCTBO
riasza .Akkomozanus riasa. binsopykocts
U AanbHO30pKOCTh. Koppekius 3peHus.

OOBACHATD IPUINHY
OU30PYKOCTH H
JTATbHO30PKOCTH,

8 MPUHIUI KOPPEKIUH
3peHus C OMOILBIO
OUYKOB
Toueunslil ucTrouHuk cBeTa. CBETOBBIE 28.11- PaccuntsiBath

9 | BesinuuHbl. Cuna cBerta. 03' 1o | CBETOBbIC BENMYMHBI H

pelaTh 3aJauu.

10 OcBeIEHHOCTE. 3aKOHBI OCBEIIEHHOCTH Pacch{THBaTL

OCBEILEHHOCTh U
HA3MEPSTH €€
OnTuueckue npudopsl. Jlyna, Mukpockor, OOBSCHITD TPUHITHIL
Teneckon. Paszpematomnias cnocoOHOCTh paloThl U Ha3HAUEHUE
11 npubopoB ONTUYECKUX MPUOOPOB.
OcBouTh NpUEMBI
paboTHI C ONITUYECKUMHU
npudopamMu
12 KonTponbnas padora Ne3 1o teme:
«OnTuka»
JJIEMEHTbBI TEOPUH

VvV | OTHOCHUTEJIBHOCTH
DONEKTPOMarHuTHOE I10JIE U IPUHLIAI Ha3zpiBaTh OCHOBHBIE
otHOcuTeabpHOCTA. OnbIT MalKeabCcoHa. 3agaun CTO. OObsACHITH

1 [IpenenbHOCT M a0CONMIOTHOCTH CKOPOCTH AKCIIEPUMEHTAJIbHBIE
cgeta. [locTynarsl cnennaabHOM TEOpUU OCHOBaHUs TEOPUU
oTHocuTeNbHOCTH. COOBITHE. OTHOCHUTEJIBHOCTH.
WNHeprmanpHas cucreMa oTcuéTa OnuceiBaTh OMBIT
PenstuBucTCKUi 3aKOH NMpeoOpazoBaHMs MaiikenbcoHa.

2 ckopoctu.IIpeoOpazoBanus Jlopenua. 05- | ®opmynupoBaTh U
IIpocTpaHcTBO-BpEMs B ClIELUAIbHON 10.12 | aHanu3MpoOBaTH
TEOPUHU OTHOCUTEIBHOCTH noctynarel CTO.
Kunemarnueckue cieacTBysl crienuaibHON AHanu3upoBarth
TEOPUU OTHOCUTEILHOCTH. (bopMyIibI

3 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU PENATUBUCTCKOTO
coObrTuit .M3menenue pasmepos Tea.CBs3b CIIO)KEHUS CKOPOCTEN 1
MEXy COOCTBEHHBIM U KOOPIUHATHBIM npeoOpa3oBaHuit
BpeMeHeM. MHTepBan JlopeHna.

4 OHeprus, UMIyJIbC U Macca B 3anuchIBaTh BBIPAXKECHUS
PENATUBUCTCKON AMHAMUKE JUISL SHEPTUU MOKOS U
Ilonnas sHeprus. [IpuHIMI COOTBETCTBHUS. JUTsI TIOJTHOM 3HEPIUH

5 PensTuBuCTCKME 3aKOHBI COXPaHEHHUS. yacTtuil. OObSICHATD
3aKOH B3aUMOCBSI3U MacChl M SHEPTUU AJIs CBSI3b DHEPTUU U
CHCTEMBI YacCTHII. UMITyJIbCa B

6 DKcIepuMeHTaIbHbIE (PAKTHI, PENATUBUCTCKON

TTOATBEPIKIAIOIIHNE 3aKOHBI PEISITUBUCTCKOM

nuHaMmuke. [ IpumensaTs




MexaHnuku. ynnamentansHas poias CTO B
COBPEMEHHOM (hu3uke

3akoHEI CTO mig
aHanm3a (pU3NIeCcKux
MIPOIIECCOB U SIBJICHUIA.

VI | ®U3NYECKUH MMPAKTUKYM 10

1 Nzyuenue 3akona Oma 1Jis nenu 1 12-
MEPEMEHHOT0 TOKa 17.12

5 Onpenenenre A0OPOTHOCTH U BOJHOBOTO 1
COINPOTHUBIICHUS KOHTYpa
N3yuenune paboTsl Tpanchopmaropa

3 1

4 Onpenenenue JIMHBI 3JIEKTPOMAarHUTHOM
BOJIHBI

5 W3mepenune ckopocTy pacrpoCcTpaHeHHUS 1
AJIEKTPOMArHUTHBIX BOJIH

5 W3mepenue IIMHBI CBETOBOM BOJHBI 1O 1 19-

HabmoneHnio kojeny HeproToHa 24.12

7 Omnpenenenue (HOKYCHOTO PACCTOSHUS 1
paccenBaroniell JIMH3bI

8 | Usyyenne monenu Teneckomna 1

9 | M3yueHne MOAeny MHUKPOCKOMA 1

10 | Usyuenue siBneHus uHTEpHEpEHINH 1

VIl | CBeTOBbIEKBAHTBHI. 9
Bo3HHKHOBEHHEYUYCHUSIOKBAHTAX. TeIIOBOE OnpenensiTh HCTOYHUKH
u3nydeHue. AGCOIIOTHO YEPHOE TEJIO. 06 | TCTMIOBOTO M3TyHCHHS.

1 | 3akoHBI TEMIOBOTO U3TyUYEHUs 1 28.12 OOBscHATH popmy

CIEKTpa U3Iy4eHUS
HarpeToro Tena.
dotoanekrpuueckuiidPdexr. 3akoHbI Habmronate

2 ¢dotordpdexra. PoToH. 1 dotordpdexr.

OnuceIBaTh OMBITHI
Crounerona.
KBanrtoBas Teopust pororddekra. 09- 3anuceIBaTh ypaBHEHHE

3 VYpaBHeHue DHIITEHA JIJIs1 BHEITHETO 1 14012 OWHIITEHHA U
dotorddexra .31“ " | aHaMU3UPOBATh 3aKOHBI

dboTtorddekra.
dotoasiemenThl. [Ipumenenue Pemrars 3amaun.

4 | dotodrddexta 1 Ha6nronate u 00BACHATH

paboTy (HOTOITEMEHTOB.
XHUMHUYECKOE JICMCTBUE CBETA. OnuceiBaTh XUMHYECKOE

5 | ®oroxumuueckue mporecchl. OCHOBHOM 1 JIEHCTBUE CBETA U €T0
3aKkoH (hoToxumun. DoToCHHTE3 IPUMCHCHHE.

6 CseroBoe nasnenue. OnbiT JleOenena. 1 OmnuceiBaTh 1 O0BIACHATE
KBaHTOBasi TeOpuUsi CBETOBOTO JAaBIICHUS onbIThl Jlebenena.
OnbIThI, 0OHAPYKUBAIOIINE OOBsCHATD (PU3MUYECKUIA

7 | KOpIycKyJIsipHbIE CBOICTBa cBeTa. D ekt 1 CMBICII KOPITYCKYJISIPHO-

Kowmrmrrona. Oneit bore. Ombrtet C.U.

BOJIHOBOI'O JyaJIi3Ma




BaswmiioBa

EnuHCTBO KOPIYCKYJISIPHBIX U BOJTHOBBIX

CBOMCTB CBETa

8 | coiicTB cBeTta. KopmyckynspHO-BOJIHOBOH 1 2160-1
Jyaju3M CBETa.

9 Kontponbnas padora Ne 4 o Teme: 1 Tect
«CBETOBbIC KBaHTh»

VIl | ®uznkaaroma.
13

|
JlokazarenbCcTBa CI0KHOM CTPYKTYPbI OOBACHATD CYTh

1 | atomoB. OTKpBITHE JIEKTPOHA. 1 IIEPUOIUYECKOT0 3aKOHA
[Tepuonnueckuii 3akon /[.1. Menneneena. Meunpeneesna.

2 Monens atoma Tomcona. OnbITbI 1 OnuceIBaTh ONBITHI
Pesepdopna. SAnepHas mogens aroma Pezepdopna.
KBanToBble nocrynarsl bopa. DopMyJIHpOBATH
CrauuroHapHble COCTOSIHUSA. Y CIIOBHE KBAHTOBBIE ITOCTYJIAThI

3 | gactoT. DHepreTHUECKUe yPOBHHU. 1 bopa. BeimonusTh
OHepreTu4ecKuil CreKTp aroma. pacy€Thl C HOMOIIBIO

IIOCTYJIaTOB bopa.
OObscHEHNE TPOUCXO0XKICHUS TUHEUYATBIX Habmronats (mony4ars)
cnekTpoB. CriekTp atoMa BOAOpOA. Y OIUCHIBATh
O606ménnas popmyna baasmepa. 23- JUHEWYATHIEC CIICKTPBHI.
4 1 28.01 OOBACHATH TUHEHUYATHIN
CIEKTp aToMma BOJ0po/ia
Ha OCHOBE IOCTYJIATOB
bopa
I'maBHOE KBaHTOBOE uMciO. [IprHIMI OnwuceiBath
5 | coorBerctBHs. OnbiT @panka u ['epia 1 aHaJIM3UPOBATH OIBITHI
@®panka u 'epua
BonHOBBIE CBOMCTBA YaCTHI] BEIIECTBA.
. . W3narate CyTh rMIOTE3bI

6 | I'unore3a ne bpoitsa. Bonusl ne bpoitns. 1 Booii

WnTtepdepennus Bosn ae bpoitns 1€ DPORIA.
Bonnogas ¢pynkius. CooTHoleHue OOBACHATH NPUHIUIT
Heonpenenénnocrei. KopnyckynspHo- HEOMPEETEHHOCTH
7 | BOTHOBOM JTyanu3m 1 I'eiizen6epra, ero posb B
MOCTPOEHUH KBAHTOBOM
MEXAHUKH.
8 | DneMeHTHl KBaHTOBOI MEXaHUKH. 1
9 MHOr0371€KTPOHHBIE ATOMBI 1 30.01- | OOBsCcHATH MpaBUIa
04.02 | 3acTpoiiku SIEKTPOHHBIX
CrniekTpbl. ATOMHBIE U MOJIEKYJISIPHBIE 000J10ueK aTomMa
CHEKTpHI. JInHEeHyaThIe CIIEKTPBI. .AHanM3MpoBaTh

10 | Cronomnsle criektpsl. Jlaboparophas paboTa 2 aTOMHBIE,

Ne7: «KadyecTBEHHBIN CIIEKTPAIbHBIN MOJIEKYJIIPHBIE U

aHaJIn3» PEHTTEHOBCKHE

dusnueckue 0OCHOBbI padOTHI J1a3€POB. cnexTpsl. OnucsIBaTh
11 1 OPUHIUN pabOThI

JIa3€pOB, HA3BIBATH THUIIBI
Ja3epoB.




12

Kontponbnas padota Ne5 mo teme:
«Du3rKa aToMa»

IX

PU3NKA ATOMHOT'O SA1PA

18

ATOMHOE S/pO, €ro 3apsija, Macca, popma u

pa3Mepsl. M3otomnbl. CocTaB aTOMHBIX SIIED.

Snepubie cunbl. Mojenu cTpoeHus sapa

06-
11.02

Ilepeunciars u
OIUCHIBATH
XapaKTePUCTUKHU
aTOMHBIX s7Iep.
OnuceiBaTh NIPOTOHHO-
HEHTPOHHYIO MOJIEIb
anpa. CpaBHUBATh
CBOWCTBA NPOTOHOB U
HEHUTPOHOB.

9Hepr1/1>1 CBA3U. yI[eJ'IBHaH OHEPIUs CBA3U
Aapa

Berancnars OHCPIruro
CBA3U U YACIBbHYIO
OHCPI'UIO CBA3U sAJpa.

PanuoaktuBHOCTH. Anbda-pacmnan. bera-
pacmaz. ['aMma-u3inyueHue

[lepeuncnars BUIbI
PaguOaKTUBHOTO
pacmniaza siaep.
CpaBHHBaTh CBOMCTBA
anb(da- ,0era-, ramma-
Jy4YeH.

3aKoH paJiMOAaKTUBHOIO pacnaja.
ITocTosinnas pacnana. [lepuon
rnojypacnaja.

13-
18.02

3anuceIBaTh U
O0OBSICHITH 3aKOH
paZlMOaKTUBHOTO
pacnana .Pemats 3anaun
Ha 3aKOH pacraja.

D¢ dext Méccbayspa

Paccmorpers u
MIPOaHAIU3UPOBATH
spdext Méccbayapa

CBolicTBa HOHU3UPYIOIIUX U3ITYYECHUH.
BzauMoelicTBHE ¢ BEIIECTBOM

OnuceiBaTh
B3aMMO/ICHCTBHE
MOHU3HPYIOLTUX
U3JIy4ECHUH C
BEIICCTBOM,
OMOJIOTHYECKOe
JIEUCTBHE
MOHU3HUPYIOLIUX
W3JTyYEHUI

ITormoménuas no3a. DKBHUBaJIeHTHAS J1034.

AHaM3upoBaTh
BEIINYUHBI,
XapaKTEpU3YIOLIHE
JICUCTBUE U3Ty4YEHUN Ha
BELIECTBO

MeToibl perucTpaluu MOHU3UPYIOLIUX
W3Ty4YECHHI

20-
25.02

OnuchIBaTh NPUHIUITBI
nefcTBUS MpUOOPOB IS
perucTpainyu 4acTull u
n3nydeHuii. Habmonate
TPEKH anb(a-4acTHIl B




kamepe Buibcona

Snepubie peakuuu. Beixoa saepHoit
peaKkuuu.

3anuceIBaTh SAEPHBIE
peakuuu. PaccunthiBath

9 SHEPreTUYECKUIN BBIXOJ
peaKIuid.
Henenue suep ypana. Llennas peakuus OnuceIBaTh MEXaHU3MBI
10 | nenenus. Kputnyeckas macca. ATOMHas JIeJIeHUs IAEp U LIETTHOM
6omba SICPHON pPeaKLnu.
SAnepHast sHepreTuka .S nepHple peakTopsl OnuchIBaTh MPUHIMUIIBI
Ha MEJJICHHBIX B OBICTPBIX paboThI PEaKTOPOB Ha
11 HEUTpPOHAX.ATOMHBIE JIEKTPOCTAHITUN 27.02- | MeIJICHHBIX U OBICTPBIX
04.03 | meiitponax. OnuMCHIBaTH
paboTy siaepHOn
AIIEKTPOCTAHIINHI
TepmosiiepHble peakiu CpaBHMBAaTh SAEPHbBIE U
12 TEPMOSIZICPHBIC PEAKIIUU
. IlepcriekThBBI
TEPMOSJIEPHON pEeaKIU
13 KonTponbnas padota Neb mo teme:
«Du3nka aTroOMHOrO Sapay
X | 9JIEMEHTAPHBIE YACTHUIIbI
Y cKopuTenu 3J1eMEHTapHbIX YacTHLI. Beiaensats rpynny
DneMeHTapHbIe YaCTUIIBI. DJIEKTPOH, AJIEeMEHTapHBIX YACTHII,
1 | TpOTOH, HEUTPOH, HEUTPUHO. COCTaBIISITh TAOIUILY.
AHTHYACTHUIIBI. OrnuceIBaTh MPOTOH,
HEUTPOH Kak
AJIEeMEHTapHbIE YACTHIIBL.
[IpeBpanieHue 31eMEHTApHBIX YaCTHLL. [lepeuncnars cBoiicTBa
2 | KocMudeckoe u3mydeHUE W DJIEMEHTapHBIS AJIEKTPOHA, HEUTPUHO U
yacTUIbl. MIOOHBI, ME30HBI, TUTIEPOHBI. KOCMHUYECKHX JTy4en
Knaccudukanmsi sneMeHTapHBIX YaCTHII. OrnuchIBaTh MPOIIECCH
3 JlenToHBI. AJPOHBI — ME30HBI U OAPUOHBI. 06- AHHUTWISLIMY YaCTULl U
11.03 | poxaeHHs DIIEKTPOH-
MO3UTPOHHBIX Tap
OyHAaMEHTAIbHBIE B3aUMOAECHCTBUS. HaspiBath 1 cpaBHUBaTH
4 CunpHoe U cnaboe B3aUMOJEHCTBUA. byHIaMeHTaIbHbBIE
3aKOHBI COXPaHEHUs] B MUKPOMUDE. B3aUMOJICVCTBHS
YacTHII.
KBapku. @yHnaMeHTaAIbHBIEC 3JIEMEHTAPHBIE Pacnio3naBath THIIBI
yacTulpl. CTaHAapTHAST MOJEIb KBapKOB U UX
B3aUMOICHCTBUSA OCOOEHHOCTH.
5 AHanu3upoBarthb
3HAYE€HHUE KBAPKOB U
TJIFOOHOB B MUPE
AJIEMEHTAPHBIX YaCTHII.
XI | ®UBNYECKUH MPAKTUKYM
1 HccnepoBanue 3aBUCUMOCTH MOITHOCTH

H3JIYyYCHUS HHUTHU JIAMIIbI HAKaJIMBAHUA OT




TEMIEPATYPhI

3B&31bl. Lledenanl. PentrenoBckue
6apcrepbl

W3mepenue paboThl BBIXO0JA 3JEKTPOHA 13-
2 1
18.03
3 | U3ydyenne mOMUHECIICHTHOMN JIAMITBI 1
4 | KauecTBEeHHBIN CIIEKTPAIbHBIN aHAIN3 1
Ornpezenenue nepuoja noiaypacnajia
5 | ecTecTBEHHBIX PaJHOAKTUBHBIX H30TOIOB
aTMoc(epHOro Bo3myxa
X1 CTPOEHHE M 3BOJIIOLUA 12
BCEJIEHHOU
ITPUPOJIA TEJI COJITHEUHOU 5
CUCTEMBI
1 Crpoenue Conneunoit cuctemsl. [lnanerst 1 OnuceIBaTH METOIBI
COJHEYHOW CUCTEMBI U UX CITYTHUKH UCCIIE0BAHUS
MeTtopn! ucciienoBanus Tell COITHEUHOM CoJIHEeYHOH CUCTEMBI,
CHUCTEMBI 20- crpoenne CoJIHeUHOM
2 1 9303 | CHCTEMBL. HaspiBaTh
IIJIAHEThI U UX
0COOEHHOCTH.
Mansie Tena ColnHEYHON CUCTEMBI. Paznuuars BUABI MajbIx
AcTtepouibl, METEOPBI, METEOPUTHI, KOMETHI Tem..AHAIM3UPOBATh
3 1 pacnpeneneHue
KapJIUKOBBIX IJIAHET,
acTepouJI0B U KOMET B
ConHe4HOM cucTeme
Connue. ConHeuHast aKTUBHOCTb. OnuceIBaTh CTPOECHUE
dortocdepa, xpomochepa, COTHEUHBIN Connna Habmonats
Berep. ConHeuHast kopoHa. CoaHeuHbIe COJIHEYHBIE MSITHA C
4 | narHa. [IpoTybepaHiibt 2 ITOMOIIBIO TEJIECKONA U
COJIHEYHOT'O HKpaHa.
OOBACHATH IPUPOLLY
COJIHEYHON aKTUBHOCTH.
3BE3/IbI U 3BE3JHBIE CUCTEMBI
Pu3nuecKne XapakTepUCTUKH 3BE3 . [lepeuncnarb OCHOBHBIE
3B&31HBIC BeTUYNHBL. Buanmas u 03 XapaKTEePUCTUKH 3BE3 I,
1 abcomroTHast 3BE3THAS BEIMUMHA 08-0 4 | PasIuuaTh BUIUMYIO 1
' abCONTIOTHYIO 3BE3HYIO
BEITMYMHY
Crnexrpanbhbiii kitace. Knaccudukanus OOBICHATH IPUHITUTT
3B€31. Jnarpamma ['epummnpysra - KJTacCU(UKAIIUU 3BE3.
2 Paccena. benslii kapiuk. AHaM3upoBaTh
Juarpammy
I'epummnpynra —Paccena.
[IimanerapHble TYMAHHOCTH. HaspiBatsb 3BE€31HBIE
I'paBuTanmonHseIil komiamnc .HelTtpoHubie CKOIUICHUS, TYMAHHOCTH
3 3BE3/1bI M UE€pHBIE NbIpbI. [lepemenHbIe Y TAJIAKTUKH.

AHaM3upoBaTh
MIPUPOAY 3BE3N




Crpoenue ['anakTuku. Me4Hbli MyTh.
CocraB u cTpykTypa l'anakTuky.

[lepeuncnars OCHOBHBIE
XapaKTEPUCTUKU Halen

4 TymMaHHOCTb. 1 lNanaktuku
AHanu3upoBaTh COCTaB
U cTpoeHue MJeqHOro
MyTH.
Crtpoenue u 3BomtonMs BeeneHnHoil. OueHuBath NOPSI0K
bosbiias Beenennasi. Meraranaktuka. paccToOssHUM 10
5 CrnupanbHble B SJUTMNTHYECKUE [ amakTHUKy. 1 KOCMHYECKHX 00BEKTOB.
Ilepeuncnars BUIbI
TTaKTUK U UX
CKOIUIEHUN.
«Témuas matepusi». PanuoranakTuku u OOBACHATH « KPaCHOEY
yépHble AbIphl. Paciupsromasics 10- CMeleHue. 3anrchiBaTh
6 Bcenennas. 3akon Xa0o0ua. 1 1504 | 33KOH Xab06ma u
MCIIOJIB30BATh €ro MpHU
pEIICHUY 3a]1a4.
Bonp110ii B3phIB. DTambl 3BOIIONNN [IpuBoauTH KpaTKoE
Bcenennoii. IIporcxoxaeHrne XUMHUSCKIX OTMCaHUE TEOPUHU
anemeHToB. CoctaB Beenennoit. «TémHuas Bbonpmioro B3peiBa U
7 SHEPTHS» 1 TEOPUH §
pacimpsironieics
Bcenennoit.OnuceiBath
cocrtaB BceneHHoil
pOJb «TEMHOW SHEPTUN
X1l | OBOBHIAIOIIEE 20
[ INOBTOPEHHUE
1 KunemaTuka 2
5 JluHamuka 2 17-
22.04
3 Crarnka 1
4 I'mpapocraTuka 1
5 Nmmnynse. CoxpaHeHne UMITysbca 2
6 Mexanunueckas Heprusi. 3aKOH COXPaHEHHS 2 24-
MEeXaHUYECKOH dHeprun 29.04
7 MexaHndeckue KojieOaHus 1
8 MonexkynsapHO-KHHETUYECKast TEOPHS 2
CTPOEHHUS BEIIeCTBA
TepmoauHaMuka 02-
9 2 06.05
10 | Duexrpocraruka 1
11 | [TocTOSIHHBIN TOK
12 | IlocTosiHHOE MarHuTHOE IoJIe 1
13 [lepemeHHOE MarHUTHOE TIOJIE 1 08-
13.05
14 | OnTuka 1




Xl

IKCKYPCHUH

15-
20.05

XV

PE3EPB BPEMEHMU

11
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