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[Ipumepnas pabGouas mporpamMma no (u3nke Ha ypOBHE CpEIHEro OOIIero
obpazoBanus (0a30BBIH YpOBEHb M3YYEHHs MPEAMETa) COCTABICHA HA OCHOBE
MOJOKEHHH W TpeOOBaHMH K  pe3yiabTaTaM  OCBOCHUS ~ OCHOBHOM
00pa3oBaTeNbHOM  HpOrpaMMbl,  TPEACTaBJIEHHBIX B DenepaibHOM
TOCYJAapCTBEHHOM  00pa3oBaTebHOM  CTaHIAapTe  CpeaHero  ofrero
obpazoBanusa (PI'OC COO), a takxe ¢ yuérom IlpumepHOi mHporpamMMsl
BocnuTauus 1 KoHuenuuu npenosgaBaHusi yueOHoro mpenmera «®Pusuka» B
o0pazoBaTenbHBIX opraHmzaiusx Poccuiickoit dexpepanuu, peann3ylonmx
OCHOBHbIE 00111€00pa30BaTeIbHBIE TIPOrPAMMBI.



INOACHUTEJIbBHASA 3AIINCKA

Conepxanme Ilporpammbsl HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
Hay9YHOI KapTHHBEI Mupa ydamuxcs 10—11 kmaccos npu oOyueHnn ux husnke
Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOTO MOAXOA.
IIporpamma cootBercTByeT Tpeboanmsam PIOC COO k maHUPYEMbIM
JWYHOCTHBIM, TPEIMETHBIM W METAIlPEAMETHBIM pe3yJbTaTaM OOydeHus, a
TaKKe YYHUTHIBACT HEOOXOIMMOCTh pEalM3alud MEXKIIPEAMETHBIX CBs3EH
(U3UKM C eCTECTBEHHO-HAyYHBIMH y4eOHBIMH IpeaMmeTamu. B Hell
OTIPEIETAIOTCS. OCHOBHBIE IENMM HU3Y4YCHUs (GU3HKH Ha YPOBHE CPEIHETO
obmrero oOpa3oBaHUs, IUIAHUPYEMBIE PE3YJIbTATHl OCBOCHHS Kypca (H3UKH:
JWYHOCTHBIE, METalpeIMETHbIC, IpeIMETHBIE (Ha 0a30BOM ypOBHE).
[Iporpamma BKiIIO4aET:

IUIAaHAPYEMBIE PE3yNbTaThl OCBOEHHSA Kypca (PM3MKH Ha 0a30BOM YpPOBHE, B
TOM YHCIIE IPEMETHBIE PE3YIIbTAThI [0 TOJ1aM O0YUEHHS;

cozieprkanue yueOHoro npeaMera «Pu3uka» Mo rojgaM 00y4IeHHS;

IPUMEPHOE TEMAaTHYECKOe INIAHUPOBAHHE C YKa3aHUEM KOJHMYECTBA 4acOB Ha
W3ydeHWe KaXIOW TeMbl ¥ IPHUMEPHOH XapaKTEepHUCTHKOH ydeOHOU
JEeATeIIFHOCTH YYaIUXCsl, Pean3yeMOi MPH U3Y9IEHHH 3THUX TEM.

[Iporpamma MokeT OBITH MCHOJNB30BaHA YUYUTENSAMH Kak OCHOBA IS
COCTaBIEHUS CBOMX paboumx mporpamm. [Ipm paspabotke paboueit
NpOorpaMMbl B TEMaTHYECKOM IUIAHUPOBAHMM JIOJDKHBI  OBITH  YYTEHBI
BO3MOXKHOCTH HCIIOJIb30BAHHS JIEKTPOHHBIX (IM(PPOBBIX) 00pa3oBaTENbHBIX
pecypcos, SIBIISTFOLITX CSI y4e0HO-METOANIECKUMHA MaTepHaIaMH
(MynBTHMEIUIHBIE TPOTPAaMMBI, BJICKTPOHHbIE YYEOHMKH W 33JadHUKH,
3JIEKTPOHHBIE OMOIIMOTEKH, BUPTyaIbHBIE JJaA0OPaTOPHH, HTPOBBIE IPOTPaMMBI,
KOJUISKIIMM  [U(POBEIX 00pa30BATENBHBIX PECYPCOB), PEANU3YIOINMHU
mupakTnaeckue BozmoxHoctH MKT, comepikaHnme KOTOPBIX COOTBETCTBYET
3aKOHO/ATEIbCTBY 00 00pa30BaHUM.

[Ipumepnass pabodass mporpamMma HE CKOBBIBAET TBOPUYECKYIO HHHIMATHBY
yUUTeNeH W NPENOCTaBIsET BO3MOXHOCTh MJISI pEaIn3aliy  Pa3INIHBIX
METOJIMYECKHX IOJXOJ0B K OpraHW3allud OOydeHHs (QH3MKE NPH YCIOBUH
COXpaHEHMs1 00s3aTeJIbHON 4YacTh cojepxaHus Kypca. KommuecTBo yacos B
TEMaTHYECKOM IUIAHUPOBAHUM Ha MW3YYCHHE KaXJOH TEMBlI SIBISETCS
OPHEHTHPOBOYHBIM M MOXET OBITh M3MEHEHO KaK B CTOPOHY YMEHBIICHUS, TaK
Y YBEJIMYEHHUS] B 3aBUCUMOCTH OT PEaM3yeMbIX METOANYECKHX IOJXOJI0B U
YPOBHSI ITOJITOTOBJICHHOCTH yYaIIUXCSI.



OBIIAS XAPAKTEPUCTHUKA YUEBHOI'O ITPEJIMETA
«DU3UKA»

®uznka kak Hayka o HauOoiee OOIIMX 3aKOHAaX MPUPOJBI, BHICTYNas B
KauyecTBe y4eOHOro mnpeaMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIH BKJIaJ B
cucTteMy 3HaHUI 00 okpyxatomeMm wmwupe. LlkonmbHbl Kype ¢usnkm —
CHCTEMOOOPa3yIOIMi Ui  €CTECTBEHHO-HAy4YHBIX Y4eOHBIX IPEIMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIeXKaT B OCHOBE IPOLIECCOB M SIBICHHH,
W3y4aeMbIX XHMHEH, OuMoyioruei, ¢puzndeckoil reorpadueil ¥ acTpOHOMUCIH.
Hcnonp3oBaHre M akTUBHOE NpHMEHEHHE (PU3NYECKUX 3HAHMH OIpeaesseT
XapakTep ¥ pa3BHTHE DPa3HOOOPa3HBIX TEXHOJOTMH B c(epe SHEpreTHKH,
TPAHCIOPTa, OCBOEHUSI KOCMOCA, MOJYYEHUsI HOBBIX MaTepPHAJIOB C 3aJJaHHBIMU
cBolictBamMu U 71p. M3ydyenne (u3MKM BHOCUT OCHOBHOH BKJaJg B
(opMHpOBaHHE ECTECTBEHHO-HAYYHOW KAapTUHBI MHUpa yd4alluxcs, B
(dopMHpoBaHHE yMEHMH NPUMEHATh HAYYHBIH METOZA TMO3HAHMS IPH
BBITIOJTHEHUH UMH y4eOHBIX UCCIICAOBAHUI.

B ocHOBY kypca ¢(u3uMku CcpeaHEH IIKOJBI TMOJIOKEH PSII HICH, KOTOPBIC
MOJKHO PacCcMaTpHBaTh KaK MPUHIUIEI €r0 IOCTPOCHHUS.

Hoea uenocmuocmu. B CcOOTBETCTBUM C HEH KypcC SBISETCS JIOTHYECKU
3aBEpLIEHHBIM, OH COJICPXKUT MaTepuaj U3 BCeX pasieioB (pU3MKH, BKIIOYAET
KaK BOIPOCHI KIIAaCCHYECKOW, TaK U COBPEMEHHOH (pU3HKH.

Hoesn zenepanuzayuu. B coorBeTcTBUM C Heil Marepuan Kypca (U3UKH
0o0beMHEH BOKpYr ¢usnueckux Teopuil. Benmymmm B Kypce sBisieTcs
(hopMupoOBaHKE MPEICTABICHIH O CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE
U 1oJe.

Hoen cymanumapuzayuu. EE peanusanys NpeANonaracT HCIOJIb30BAHNE
TYMaHUTapHOTO TNOTEHIHMana (U3NUECKOH HAayKH, OCMBICICHHE CBS3H
pa3ButHst GU3MKK C pa3BUTHEM OOLIECTBA, a TAKIKE C MUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMH U 3KOJIOTHYECKUMHU MPOOIEeMaMH.

Hoes npuxnaonoii nanpaenennocmu. Kypc ¢usuxku mnpeanonaraer
3HAKOMCTBO C INUPOKHM KPYIOM TEXHHYECKHX U TEXHOJOTHYECKHX
IIPWIOKEHUN U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoen IKkonocuzayuu peanusyercs IOCPEACTBOM BBEIEHHUS DJJIEMEHTOB
COJICpXKaHUA, TOCBSMIEHHBIX JKOJOTWYECKHM IIpo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHHUKU W TEXHOJIOTHH, a Taxke 00CYKACHUS
npobjeM  panoOHAIBHOTO  TPUPOJONONB30BAHMS M DKOJOTHYECKOU
6e30macHOCTH.

CrepXKHEBBIMH 3JI€MEHTaMH Kypca (H3MKH CpeTHEH IIKOIBI SBISIOTCS
¢usnueckne Teopun  (hopMHpoBaHWE TPEACTAaBICHUH O  CTPYKType
MOCTPOCHHS (U3NYIECKON Teopuu, poiM (yHZaMEHTAIBHBIX 3aKOHOB U
NPUHIMIIOB B COBPEMEHHBIX IIPEACTaBICHUSAX O TMPHPOAE,  TpaHMIAX
NPUMEHUMOCTH TEOpHWH, I OIMCAHUS €CTECTBEHHO-HAyYHBIX SIBICHUH U



MIPOIIECCOB).

CuCTeMHO-ICATEIBHOCTHBIM TOAX0A B Kypce (DM3MKM peannsyercss Hpeknae
BCETO 3a CYET OPraHU3aLIN YKCIICPHIMEHTATIBHON AESTEIFHOCTH 00yYatOmUXCsL.
Jns 6azoBoro ypoBHS Kypca (HU3HUKH— OTO WCIOJB30BAaHHE CHCTEMBI
(hpOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M JIa0OPaTOPHBIX pPadoT,
KOTOpblE B TIIporpaMMe OOBEIAWHEHBI B OOMMHA CHHCOK YYEHHYECKUX
MpakTHYecKuX padoT. Beigenenne B yka3aHHOM IepedHe 1abopaTopHEIX padoT,
NPOBOAMMBIX JUIL KOHTPOJSI W OIEHKH, OCYIIECTBIACTCS YYacTHHKaMHU
00pa30BaTEeIBHOTO IIpOLECCa HCXOAS W3 OCOOCHHOCTEH TEeMaTHYECKOTO
TUIAHUPOBAHUS W OCHAIIeHWs KaOwHera ¢m3uku. [Ipm sTom obecmedmBaeTcs
OBJaJicHUE OOYJAIOIIMMUCS YMEHHSAMH IIPOBOIUTH KOCBEHHBIC W3MEPEHHUS,
HCCIICIOBAHNS 3aBUCHMOCTEH (DPM3MYECKUX BENMYMH U TIOCTAHOBKY OIIBITOB IO
MPOBEPKE MPEUIOKEHHBIX TUIIOTES.

Bosnpioe BHUMaHUE yAeIsIeTCsl PEIICHUIO pacYETHBIX M KaYeCTBCHHBIX 33/1a4.
IIpn sToM mnst pacdETHBIX 3aAa4 NMPUOPHUTETOM SIBISIOTCS 3aadd C SIBHO
3aJaHHOH (U3WYECKOW MOJENbIO, TO3BOJIAIOIINE MNPUMEHATh H3YyYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasenia Kypca, Tak ¥ HHTETPUPYS
3HAHWA W3 pasHbIX paszfenoB. [l KauecTBEHHBIX 3a7ad IPHOPUTETOM
ABJISIIOTCSL 3a/aHMsl Ha OOBSICHEHNWE NPOTEKAHUs (PH3MYECKUX SBICHUH U
MPOLIECCOB B OKPY’KAIOIIEH XH3HHU, TpeOyronme BoiOOpa GU3HIECKOH MOIEITH
JUISL CUTYalluy MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBarmamMu GI'OC COO k MaTepraabHO-TEXHHIECKOMY
obecrieueHnIo y4eOHOro porecca 6a3oBbIi ypoBeHb Kypca (pU3MKH B CpeHer
IIKOJIE JOJDKEH M3y4aThCsl B YCIOBHUSX IPEAMETHOro KabuHeTa (GU3HKH HIH B
YCIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MNPEIMETOB €CTECTBEHHO-HAYYHOTO
mukna. B kxaOwHere (u3mku MOMKHO OBITH HEOOXOIMMOE JIadopaTopHOE
00Opy/OBaHME JUIS BBHINOJHEHUS] YKa3aHHBIX B IIPOrpaMMe YIEHHYECKHX
MPaKTHIECKNX paboT M JEMOHCTPAMOHHOE 000pYyIOBaHHE.
JleMoHCTpanmoHHOE 00OpynoBaHHE (OPMHUpPYETCS B COOTBETCTBHH C
NPUHIOUIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH M OOECleuMBaeT IOCTAaHOBKY
MepEeUYHCICHHBIX B IPOrpaMMe KITIOYEBBIX AEMOHCTPALMH U MCCIICTOBAHUS
W3y4aeMbIX SBJICHHWH M TIPOLECCOB, AMITUPHUUCCKUX M (YHIAMEHTAIbHBIX
3aKOHOB, X TEXHUYECKHUX ITPUMEHEHHH.

JlabopaTopHoe o0OOpynOBaHME ISl YYEHHYECKHX IIPAKTHYECKUX padoT
(opmupyeTcst B BUJIE TEMATHUECKUX KOMIIIEKTOB M 00ECIIeYHBAETCs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydarommxcs. TeMaTH4ecKHe KOMIUIEKTHI
J1a00paTOpHOro 00OPYIOBaHUS JIOKHBI OBITH ITOCTPOEHBI Ha KOMILIEKCHOM
MCIIOJIb30BaHUHN aHAJIOTOBBIX U IU(PPOBHIX MPHOOPOB, & TAKKE KOMIBIOTEPHBIX
M3MEPHUTENILHBIX CUCTEM B BUE IIM(PPOBBIX JIAOOPATOPHIA.

HEJIN U3YUEHUSA YYEBHOI'O IIPEIMETA «®U3UKA»



OCHOBHBIMU TSJISIMH U3Y4IeHHS (PU3UKH B 00IIIeM 00pa30BaHUU SBIISIIOTCS:

— ¢dopMupoBaHHEe WHTEpPECa W CTPEMIICHUS OO0YJaomuxcs K HAyYHOMY
W3Y4CHUIO TIPUPONBI, PAa3BUTHE WX HWHTEUICKTYATbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

— pa3BUTHE TPEACTABICHHH O HAyYHOM METO/E MO3HAHUSA M (OPMHPOBAHUE
HCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPYKAIOIIUM SIBIICHHSIM;

— (dopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa H3Y-UeHHs
OCHOB CTPOCHHS MaTepHH U (pyHAaMeHTaJIbHBIX 3aKOHOB (DI3UKH;

— ¢dopMupoBaHHEe yMEHHIl OOBACHATH SBICHHS C  HCHOJH30BAHUEM
(hM3MUeCKUX 3HAHUH W HAYYHBIX JTOKa3aTeIbCTB;

— (opMupoBaHHE TPEICTABICHUNA O PONH (PU3HKH AN PasBUTHA JPYTHX
€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOIJIOTHI.

JocTikeHne 3THUX IIefiel oO0ecTieYnBaeTCs PEIICHHEM CICTyIONUX 3a1a4 B
mpoIiecce M3YIeHUs Kypca (PU3UKH Ha YPOBHE CPEIHET0 OOIIEro 00pa3oBaHMs:
— mpuoOpeTeHne CUCTEMBI 3HAHUH 00 00X (PU3NISCKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHAX, BKIIOYAs MEXaHHKY, MOICKYISIpHYI0  (HU3UKY,
JIEKTPOAMHAMHUKY, KBAHTOBYIO (DH3HUKY U SJIEMEHTHI acTPO(U3UKY;

— (opMupoBaHHE yMEHWI TPUMCHATH TEOPETUYCCKHE 3HAHUS  UIA
00BsICHeHNS (HM3NICCKUX SBICHUH B MPHUPOJIE U U MPUHATHS MPAKTHICCKIX
pelIeHn B IOBCEIHEBHOM JKU3HU;

— OCBOGHHE CIOCOOOB pEMICHHS Pa3MUYHBIX 3aJad C SBHO 3aJaHHOU
(¢u3ndeckoii  Mozenplo, 3amad, IOAPa3yMEBAIOIINX  CaMOCTOSTEIBFHOE
co3anue (U3NIECKOI MOJICNH, aIcKBATHON YCIOBHIM 33a4H;

— MOHMMaHWe (U3WYECKUX OCHOB W TPHHIUIOB JEHCTBHS TEXHHYECKIX
YCTPOUCTB M TEXHOJIOTHMYCCKHUX IPOILECCOB, MX BIUSHHUA HAa OKPYKAIOUIYIO
cpeny;

— OBJIQJICHHE METOJAMHU CaMOCTOATEIFHOTO IUIAHUPOBAHUS M TPOBEICHHS
(hM3MYeCKHX OSKCIIEPUMEHTOB, aHali3a W WHTEPIpeTalun HH()OPMAIHH,
OTIpeIeNIeHUs TOCTOBEPHOCTH MOTYICHHOTO PE3YIIbTaTa;

— cO3/1aHUE YCIIOBHU IS Pa3BUTHS YMEHHUH MPOEKTHO-HUCCIEIOBATEIbCKOMH,
TBOPYECKOI eSITETHHOCTH.

MECTO YUEBHOTI'O ITPEJIMETA «®PU3NKA» B YHEBHOM
IIUTAHE

B cootBerctBun ¢ ®T'OC COO ¢usnka sBisieTcs: 00sA3aTeNLHBIM MPEAMETOM Ha
ypOBHE cpeaHero o0riero odpazoBanus. JlaHHas mporpaMma MpeaycMaTpruBaeT
n3ydenue puznku Ha 6a30BOM ypoBHE B 00bEéMe 136 1 3a Ba roga 0OydeHus 1mo
29 B Hememo B 10 u 11 kimaccax. B remarndeckom mranupoBanuy it 10 u 11
KJIaCCOB  TPENIOJNIATaloTCsl pPe3epB BPEMEHH, KOTOPBIA yYUTEIh MOXKET
WCTIONB30BaTh 10 CBOEMY YCMOTPEHHWIO, M TIOBTOPHUTEIHHO-0000IIaronme

YPOKH.
Jliobass pabowas mporpamMma JOJDKHA IIOJIHOCTBIO BKJIIOYAaTh B ceOs



COJIepKaHNe TaHHOM MPOrpaMMBbI.

B ormenpHBIX Cciaydasx Kypc (GU3MKHA 0a30BOTO YPOBHS MOMKET H3ydaThCs
B 00péMe 204 u 3a nBa roga obyuenus (3 4 B Hemenmro B 10 u 11 xiraccax). B
3TOM Cllydyae yBEIU4YHMBaeTCs He MeHee 4eM 110 20 4 pe3epBHOE BpeMsi, KOTOPOe

UCIIOJIB3YeTCS yUHUTEIIEM TSt
W3ydeHHsI BOIIPOCOB, TECHO CBS3aHHBIX C BRIOPAaHHBIM MpodwieM o0ydeHHs, U
YBEINYUBACTCS y4ueOHas Harpyska, OTBOAMMAs Ha

W3ydICHHE MEXaHWKH, MOJICKYJSIPHONH (M3MKH U 3JIEKTPOAWHAMUKH, 33 CUET
pacmmpeHus 4ducia J1abopaTOpHBIX padOT HMCCIENIOBATENBCKOTO XapakTepa U
YPOKOB pELICHUS KA9eCTBEHHBIX M PACUETHBIX 3a1ad.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI
YYEBHOI'O

MPEJAMETA «®U3UKA» HA YPOBHE CPEJHEIO
OBILEIO

OBPA30BAHUS (BA30BbIil YPOBEHD)

OcBoenne yueOHoro mnpenmera «@Pusnka» Ha ypOBHE CpexHero oOIero
obpa3oBaHus (0a30BBIl YpPOBEHb) JOJDKHO OOeCrednBaTh JIOCTHXKEHUE
CIIETyIOLIHUX JIMYHOCTHBIX, MeTanpeIMeTHBIX u MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIIBTATOB.

JIMYHOCTHBIE PE3VYJIbTATEI

I'paxcoanckoe éocnumanue:

— c(OPMUPOBAHHOCTh TPAKAAHCKON TIO3UIMK O0ydalolerocs Kak
AKTHBHOTO M OTBETCTBEHHOTI'O YJIEHa POCCHICKOI0 O0LIECTBa;

— NIPUHSTHE TPAJAUIMOHHBIX OOIIEYEIOBEYECKUX I'YMaHUCTUYECKHX MU
JIEMOKPATUYECKUX LIEHHOCTEH;

— TOTOBHOCTb BECTH COBMECTHYIO [JEATCIBHOCTH B  HHTEpecax
rpa)xIaHCKOT'0 O0IECTBa, yUaCTBOBATh B CAMOYIIPABJICHUH B IIKOJIE U AETCKO-
IOHOILIECKUX OPraHU3ALMAX;

— YMEHHME B3aUMOJEHCTBOBATH C COLUAIbHBIMU HMHCTUTYTAMH B
COOTBETCTBHHU C UX QYHKIMSIMH U HA3HAYCHUEM;

— TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOM JEATEIIBHOCTH.
Ilampuomuueckoe éocnumanue:

— chopMHpPOBAaHHOCTh  POCCUHCKOM  TPakJAaHCKOW  HMIEHTUYHOCTH,
NaTPUOTU3MA;

— LIEHHOCTHOE  OTHOIIEHHWE K  TOCYJapCTBEHHBIM  CHUMBOJIAM;
JOCTHKEHHUSIM POCCHUHCKUX YUEHBIX B 0071aCTH (DM3UKH U TEXHHKE.
Jlyxoeno-npaecmeennoe eocnumanue:

— c(hOpMHUPOBAHHOCTh HPAaBCTBEHHOI'O CO3HaHUs, 3TUYECKOI0
MOBE/ICHUS;

— CrOCOOHOCTh OLIEHWBATH CHUTYAIlMI0 M MPUHUMATh OCO3HAHHEIC
pELIeHUs], OPUEHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B
TOM YHCJIE B I€SITEIIbBHOCTH YUEHOTO;

— OCO3HaHHE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOWINBOTO OYIYIIIETrO.
dcmemuueckoe socnumanue:

— 3CTETUYECKOE OTHOIIEHUE K MMpPY, BKIIOYas 3CTETHUKY HAY4YHOI'O
TBOPUYECTBA, MPUCYIIETO HU3HUECKOIN HAyKe.

Tpyooeoe socnumanue:

— HMHTEpEC K Pa3InYHbIM cepaM NMpodecCHOHATEHON AEATEIbHOCTH, B



TOM YHCJIC CBS3aHHBIM C (U3MKOH W TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAaHHBIN BHIOOp Oyaymiedl mpodeccuu W peann3oBBIBATH COOCTBEHHBIE
KU3HEHHBIC TUIAHBI;

— TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHMIO M caMOOOpa30BaHUIO B
o0nacTi (pHU3UKH Ha MIPOTSHKEHUH BCeH JKU3HU.

DKonozuueckoe eocnumanue:

— c(OPMUPOBAHHOCTE ~ JKOJIOTHYECKOH  KyJIbTYpBI,  OCO3HAHHE
rII00aTBHOTO XapaKTepa KOIOTHIECKHUX TIPO0IeM;

— IJIAHUPOBAHHUE U OCYILECTBICHUE NEUCTBUI B OKpYXKAIOLIEH cpeae Ha
OCHOBE 3HaHUS LeJIeH yCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

— pacuIMpeHe OMbITa JESITENFHOCTH SKOJOTHIECKOW HAIPaBICHHOCTH
Ha OCHOBE MMEIOIINXCSI 3HAHUH 10 (DU3HKE.

Llennocmu nayunozo nozuanus:

— c(hOopMHUPOBaHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHS (HU3MUECKON HAYKH;

— OCO3HAHHE [EHHOCTH HAy4YHOH JEATENbHOCTH, TOTOBHOCTH B
nporecce N3yUYCHUS ¢bu3uxn OCYIIECTBIIATH MPOEKTHYIO u
HCCIIEZIOBATENbCKYIO ACATEIPHOCTh HHANBUIYaIbHO U B TPYIIIIE.

B mpomnecce MOCTMXEHUS JTHYHOCTHBIX PE3YIbTATOB OCBOCHHUS IIPOTPAMMBI
cpegHero  obmero  oOpa3oBaHMs 1O  (QE3HKE |y  OOydJarommxcs
COBEPIICHCTBYETCS  OMOYUOHANbHLII — UHMeNIeKm,  TPEANOoNaralomni
c(OpPMHUPOBAHHOCTH!

— CAMOCO3HAHUS,  BKIIIOYAIOIIETO  CHOCOOHOCTh IOHUMAaTh  CBOE
SMOIMOHAIEHOE COCTOSIHME, BHJIETHh HAlpaBlCHUS Pa3BUTHS COOCTBEHHOMH
SMOIMOHANEHOW Cephl, OBITh YBEpEHHEIM B cebe;

— camopezyiuposanusi, — BKITIOYAIOUIETO  CAaMOKOHTPOJIb,  YMEHHE
NPUHAMATh  OTBETCTBEHHOCTh 33  CBOE  TIOBEJECHHE,  CIOCOOHOCTH
aanTUPOBAThC K SMOLMOHAJIBHBIM HM3MEHEHUSIM W IPOSBISATH T'MOKOCTS,
OBITH OTKPBITHIM HOBOMY;

— SHYmpenHel Momueayuy, BKIIOYAIONIEH CTpeMIIeHHE K JOCTH)KEHHIO
LETIN U yCTIeXy, ONTHMHU3M, HHUIIHaTHBHOCTh, YMEHHE JICHCTBOBATH, HCXOMS 3
CBOMX BO3MOXHOCTEH;

— 9Mnamuy, BKIIOYAIONIEH CHOCOOHOCTh INOHMMATH SMOLMOHAIBHOE
COCTOSIHWE JPYIUX, YYUTHIBaTh €ro IpH OCYLIECTBICHHM OOIICHNS,
CIIOCOOHOCTB K COUYBCTBHIO U COIEPEKUBAHHUIO;

— COYUANbHBIX HABLIKOG, BKIIOYAIONIMX CIIOCOOHOCTH BBICTPAaWBaTh
OTHOIIEHHWS C JAPYTMMH JIIOJbMH, 3a00THTbCS, TPOSIBIATH WHTEpEC U
paspemaTb KOHQIINKTHI.

METAIIPEAMETHBIE PE3YJIBTATBI

y}ll/lBepcaJll)HLIe No3HaBaTeJbHbIE T1eHCTBUA



bazoevie nozuueckue oelicmeusn:

— CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaIHM3HUpPOBaTh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

— OTIPENIEIATh IEeNN ACATEIFHOCTH, 3a/1aBaTh IapaMeTphl M KPUTEPUHU
HX JTOCTHKCHUS,

— BEIBIITH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B PaCCMAaTPHBAEMBIX
(pM3NIECKUX SIBIICHUAX;

— pa3pabaTbIBaTh IUIAaH pemeHWs MNpoOJeMbl ¢ Yy4éTOM aHaimu3a
UMEIOIIUXCS MaTePHATbHBIX 1 HEMaTePHAIbHBIX PECYpPCOB;

— BHOCHUTh KOPPEKTHBBI B [EATCIBHOCTh, OIICHHBAaTh COOTBETCTBHUE
Pe3yIbTAaTOB LENSAM, OICHUBATH PUCKH ITOCIEACTBUH IEATEITFHOCTH;

— KOODAWHUPOBATh W BHIIOJNHATH pabOTy B YCIOBUSAX pPeabHOTO,
BHUPTYaJIbHOTO I KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BUBaTh KpEaTHBHOEC MEINUICHHE TIPH PEIICHUH IKU3HCHHBIX
mpoOIeM.

Bba3zoevie uccneooeamensckue oelicmeusn:

— BIANIETh HAYYHOH TEPMHHOJIOTHCH, KIIOUYEBBIMH TOHATHAMHU W
MeTOAaMHU (PH3UIECKON HAYKH;

— BIIA/ICTh HABBIKAMH y4eOHO-HCCIICIOBATEICKOH ¥ MPOCKTHOM
IEeSATETPHOCTH B OO0NAcTH (PU3WKH; CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY ~ IIOMCKYy METOJOB  peIIeHHWs 3amad  (QHU3MUECKOrO
COJIepKaHMUs, IPIMECHEHHIO Pa3IMIHBIX METOIOB IIO3HAHWS,

— BIIANICTh BHUAAMHU JEATEIHHOCTH TIO TONyYSHHIO HOBOTO 3HAHUS, €ro
HHTEPIPETALNH, TPEOOPA3OBAHNI0 W TPUMEHCHHIO B PA3IMYHBIX YUEOHBIX
CUTyallusX, B TOM YHCIIE TPU CO3JAaHWH YYEOHBIX IPOEKTOB B 00JacTH
¢uznky;

— BELIBIITh TPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyallU3UPOBATh
3amady, BBIIBUTAaTh THIOTE3Y €€ pelIeHHs, HaXOIUTh AapryMEHTBI JUISA
JIOKA3aTeNbCTBA CBOMX VTBEP)KICHHH, 3a/laBaTh IMapaMeTpbl W KPHTEPHU
pelIeHHs;

— AHATU3UPOBATH IONyYCHHBIC B XOJC pEIICHUS 3aJa4ll Pe3yNbTaTEHI,
KPUTHYECKH OIICHWBATh HMX JOCTOBEPHOCTH, IPOTHO3HPOBATH H3MCHEHHE B
HOBBIX YCIOBUSIX;

— CTaBUTh U (OPMYIHPOBATH COOCTBCHHBIC 3314l B 00pa30BaTEIILHOM
JESITETBHOCTH, B TOM YHCIIC IPH U3YUCHUH (DU3UKU;

— JaBaTh OIICHKY HOBBIM CHUTYallWsM, OIICHUBaTh MPHOOPETEHHBIN
OIIBIT;

— YMETh IEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHYECKYIO OO0JIACTH
JKU3HEICATEIIbHOCTH,

— YMETh HHTETPHPOBATh 3HAHUS U3 Pa3HBIX IPESIMETHBIX 00JIacTeilf;

— BBIIBUTATh HOBBIC WJEH, IpEIiaraTb OPUTHHAIBHBIC IMOIXOABI M
pelIeHNs; CTaBUTh NPOOIEMBI W 3aladd, JOMYCKAIOIIME AalbTCPHATHBHEIC



peLieHus..
Paboma c ungpopmauueii:

— BJaJeTh  HAaBBIKAMH  MONy4YeHUss UHOOpMaUUH  (PU3HMIECKOTO
COJICpIKaHUSI U3 MCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSATENILHO OCYILICCTBIISTH
MOKUCK, aHAJIM3, CUCTEMATU3ALMIO U HHTEPIIPETAINI0 HHPOPMALINU Pa3IUIHBIX
BUJIOB U (hopM mpezcTaBieHuUS;

— OLICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

— UCIIONb30BaTh CPEACTBA WH(OPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHA B PEIICHUH  KOTHUTHUBHBIX, = KOMMYHHUKAaTHBHBIX U
OpraHM3aI[MOHHBIX 337184 C COOJIOICHHEM TPeOOBaHHI IPTOHOMHUKH, TEXHHKH
0€30MacHOCTH, THIHEHBI, PECYPCOCOCPEIKEHNUS, PABOBBIX U ITHYECKUX HOPM,
HOPM HH(pOPMAIMOHHONW O€30MIaCHOCTH;

— C03/1aBaTh TEKCThI (PU3NUECKOTO COACPIKAHUS B PA3THIHBIX opMaTax
¢ yu€ToM HasHa4yeHus UHPOpPMAIMKM H IIeTeBO ayIWTOPHUH, BHIOHpas
ONTUMANLHYIO (GOPMY MPEICTABICHHS U BU3YaIH3allHH.

YHI/IBepcaJ'[bHI)Ie KOMMYHHUKATHBHBIC I[eﬁCTBHH

Obwenue:

— OCYIIECTBIIT, OOIIEHHE Ha ypokax (U3UKK W BO BHE-YPOUHOI
JIeATCIIHOCTH;

— pacro3HaBaTh TMPEINOCHUTKA KOH(IUKTHBIX CHTYalldil M CMATYATh
KOH(ITUKTHI;

— pa3BEPHYTO W JIOTHYHO W3JaraTh CBOK TOYKY 3pEHHS C
HCIIOJIE30BAHUEM SI3BIKOBBIX CPEZICTB.

Coemecmnuasn 0eaAmenbHOCHb:

— MMOHUMAaTh ¥  WCIONB30BATH  TNPECHMYIISCTBA KOMAaHIHOW |
WHIWBUAYAIEHONW PaOOTHL;

— BEIOMpATh TEMAaTHKy W METOIBl COBMECTHBIX JEHUCTBUH C yd&ToM
0OIINX UHTEPECOB M BO3MOXKHOCTEH Ka)k[IOTO YJIeHa KOJUICKTHBA;

— MPUHUMATH IEJH COBMECTHOH JEATENFHOCTH, OPTaHU30BHIBATH U
KOOPJAWHUPOBATH JNEHCTBUSA MO €€ MOCTIDKCHHIO: COCTABISTH IUIaH JEHCTBHU,
pacrpeneNsiTe poii ¢ y4ETOM MHEHHH YYaCTHHKOB, OOCYXIATh PE3yJIbTaThI
COBMECTHOI paboTHI;

— OIICHUBATh Ka4eCTBO CBOETO BKJIAJA M KaXIIOTO YYACTHUKA KOMAaHIbI
B OOIIKI pe3yabTaT M0 pa3pabOoTaHHBIM KPUTEPHUSIM;

— IpeJyIarath HOBBIC MPOCKTHI, OIICHUBATh HJICU C MMO3UIIMHA HOBHU3HBI,
OpPUTHHAIILHOCTH, PAKTUIECKOH 3HAYMMOCTH;

— OCYLIECTBJIATH MO3UTHUBHOE CTPATETMUECKOE MOBECHUE B Pa3IMUHBIX
CUTYAIIHSX, IPOSBIIATH TBOPYSCTBO H BOOOPaKECHUE, OBITh HHUIIHATUBHBIM.

y}ll/lBepca.]'ll)HLIe PEryJasiTUBHBIC HeﬁCTBHﬂ

Camoopzanumumz:



— CaMOCTOSTENIBHO OCYIIECTBISITh IO3HABATEIBHYIO JCSTENBHOCTh B
obnmactTt (UMK W aCTPOHOMHHW, BBISBJIATH TNPOOJIEMBI, CTaBUTh |
(hopMyIHpOBaTH COOCTBEHHEIE 3a/1a4H;

— CaMOCTOSITENIBHO ~ COCTaBJIATh IUIAH  PEIICHUS PAcu€THBIX W
Ka4eCTBEHHBIX 3aJad, IUIAH BBIOJHEHUS NPAKTHIECKOH paboTHl ¢ yd4&ToM
HMEIOIINXCST PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEATIOUTECHHH;

— JIaBaTh OLIEHKY HOBBIM CUTYAIISIM;

— pacmmpATh paMKH y4eOHOTO IIpeAMEeTa Ha OCHOBE JIMYHBIX
MIpeaNOYTEHUH;

— JenaTh OCO3HAHHBIM BEIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTD 3a PEIICHUE;

— OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

— crnocoOcTBOBaTh (POPMHUPOBAHMIO W TPOSABICHUIO SPYAWIHHA B
obmacth  (U3MKHM, TIOCTOSHHO MOBBIIIATH CBOH 00Opa3oOBATENBHBIA |
KyJIbTYpPHBIH yPOBCHb.

Camoxkonumpons:

— JaBaTh OLEHKY HOBBIM CHUTYallsIM, BHOCHTh KOPPEKTHBHI B
JEeATEeIIBHOCTD, OIIEHNBATh COOTBETCTBUE PE3YJILTATOB IIEISIM;

— BJIAJCTh HABBIKAMHU II03HABATEIbHOW pE(IIEKCMH KaK OCO3HAHMSA
COBEpIIAEMBIX JACHCTBUI W MBICIUTENBHBIX IPOIECCOB, UX PE3yIbTATOB H
OCHOBaHMH; WCIIONB30BaTh NPUEMBI pEQIEKCHH U1 OLEHKH CHTYallWH,
BBIOOPA BEPHOTO PEIICHHS;

— YMETh OIIEHHBATh PHCKH M CBOEBPEMEHHO IPUHUMATH PEIICHHUS 110 UX
CHIXEHHUIO;

— NIPUHAMATh MOTHBBI M apI'yMEHTHI IPYTHX NPU aHAIN3€ Pe3yJbTaTOB
JIeITeIIbHOCTH.

Ilpunamue ceda u opyzux:

— MIPUHUMATH ce0sl, HOHUMasi CBOM HEAOCTATKH M JOCTOMHCTBA;

— NIPUHAMATh MOTHBBI M apT'yYMEHTHI JIPYTHX NPU aHAIM3€ Pe3yJbTaTOB
JIeITeIIbHOCTH;

— NIPU3HABATh CBOE MPABO M MPaBO JIPYTHX HA OMIHOKH.

IIPEJIMETHBIE PE3YJIBTATbBI
10 xaacce

B mpornecce usyuenus xypca ¢usuku 6azoBoro ypoBHs B 10 kiacce yueHHK
Hay4uTCs:

— JEMOHCTPHPOBaTh Ha TpPUMEpax polb W MeCTo (U3HKH B
(OpMHpOBaHMM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Ppa3BUTHH
COBPEMEHHOHN TEXHUKH U TEXHOJOTHH, B IPAKTUUECKOH NEeATEIILHOCTH JII0/IEH;
— YUHUTHIBATh TPAHUIIBI TPUMEHEHHS U3YUYCHHBIX (U3MUECKUX MOJIEIICH:
MarepuaigbHas TOYKa, MHEepUUalbHAs cHCTeMa OTCU&Ta, aOCONIIOTHO TBEpAOE



TENOo, UJeaTbHBIN Ta3; MOJEIN CTPOCHUS Ta30B, XKUIKOCTEH W TBEPABIX TEll,
TOYEYHBIH 3JEKTPUIECKHUIT 3aps]] [IPU peIeHNH (PU3NUECKUX 3aa4;

— pacmo3HaBaTh (U3HUECKUE SIBICHUS (TIPOIECChl) U OOBIACHATH UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KHHETHIECKOH TEOPHUH CTPOCHHUS
BEIIECTBA M OJIEKTPOAMHAMHKH: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSAMOJMHEHHOE [BMXXECHHE, CBOOOJHOE TWaJeHWE TEJ, [BIDKEHHE IO
OKPY’KHOCTH, WHEpIHs, B3auMoJAeHCTBHE Ten; Iuddys3us, OpoyHOBCKOE
IBIDKCHHE, CTPOCHUE JKUAKOCTEH M TBEPABIX Tel, M3MEHEHHE o0BbEMa Ten
IpyM HarpeBaHuM (OXJAXIEHHH), TEIUIOBOE pPABHOBECHE, MCIAPEHUE,
KOHJICHCALUS, TIaBJICHUE, KPUCTAJUIN3AINS, KUIIEHUE, BJIAXKHOCTh BO3yXa,
TIOBBIIICHNE JABJICHUS ra3a IIPH €r0 HarPEBaHMWHU B 3aKPBITOM COCYIE, CBA3b
MEXIy MapaMeTpaMu COCTOSIHUS ra3a B H30INPOIECCaX; HJIEKTPHU3ALUS Tell,
B3aMMOJICHCTBUE  3apsifioB, OJEKTpUYECKas MPOBOIUMOCTb, TEIJIOBOE,
CBETOBOE, XUMHYIECKOE, MArHUTHOE CHCTBUS TOKA;

— ONMCHIBATE MEXAHWYECKOE JIBIDKCHHE, HWCIONB3ys (u3nueckue
BEJINYMHBI: KOOPAWHATA, IyTh, MEPEMEIIECHNE, CKOPOCTh, YCKOPEHHE, Macca
Tena, CHJIa, UMITYJIbC TeJla, KHHeTHYecKast SHEpTHusl, MOTCHIHAIbHAS SHEPIHs,
MexaHn4eckas paboTa, MEXaHWIECKasi MOIIHOCTb; MPH ONMHCAHUH NPaBHIHHO
TPaKTOBaTh (PM3UUECKUNA CMBICT HCIIOJIB3YEMBIX BEIWYMH, UX 00O3HAYCHUS U
CIMHMIBI, HAXOAWTH (OPMYJBI, CBA3BIBAIOIINE JAAHHYIO (H3HIECCKYIO
BEJINYUHY C IPYTUMH BEIMYNHAMU;

— ONNMCHIBATh M3YYEHHBIC TEIUIOBBHIE CBOWCTBA TEI W TEIUIOBHIC
SBJICHUSI, NCTIONB3ys (pu3nMUecKue BEIWYHMHBI: JaBJICHHWE Ta3a, TEMIIepaTypa,
CpemHssl KHHETHYECKash OSHEeprus XAOTHYECKOrO JIBIDKCHHMS  MOJIEKYI,
CpeHEeKBaIpaTHYHASI CKOPOCTb MOJICKYJ, KOJIMYECTBO TETJIOTHI, BHYTPEHHSIS
SHeprus, pabora rasza, Ko3(-(QUIMEHT MOJE3HOTO JAEHCTBUS TEIIOBOTO
JBUTATENs; TPHU ONHMCAaHWW IPAaBWIBHO TPAaKTOBaTh (M3MUYECKUH CMBICIT
UCTIONIb3YEMBIX BEJINYMH, UX 0003HAUCHUS W €AMHHIBI, HaXOJUTh (HOPMYIIHI,
CBSI3BIBAIONIHE JAHHYIO (PU3MYECKYIO BEJMUMHY C IPYTUMHU BEIHIHHAM;

— ONMCHIBATH  W3YyYCHHBIC  OJIEKTPUUECKHE CBOWCTBA  BEIIECTBA,
JJIEKTPUYECKHE SBICHUS (TIPOIECCH) M DIEKTPUYECKYI0 IPOBOJIMMOCTH
Pa3IMYHbIX CPEX, UCTIONB3YS (PU3NYECKHE BEJIMUYMHBI 3JIEKTPUUECKUI 3aps,
JNIEKTPUYECKOE  TIOJIe, HANpsDKEHHOCTh  NONS, HOTEHIHAN, Pa3HOCTh
NOTECHIMAJIOB, CHJa TOKA, OJJIEKTPHYECKOE HAaNpsDKEHHE, JIICKTPHUYECKOe
conporusiierne, D/1C, paboTa TOKa; NpH ONMUCAHUM IPABHIBHO TPAaKTOBATh
(u3MYECKU CMBICI MCIIONB3YEMbIX BEJIMYMH, UX O0O3HAYECHUS W €IUHHUIBI;
yKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIIME [aHHYIO (H3MYECKYIO BEIMYHMHY C
JPYTMMH BEJIMYHHAMU;

— aHaIN3UPOBAaTh (PU3MUECKHE TIPOLECCHl W  SBICHUS, HCIOIb3YS
(u3nyecKre 3aKOHBI M NPUHIMIBL 3aKOH BceMupHOro TsiroteHus, I, 11 u 111
3akOHbl HPIOTOHA, 3aKOH COXpAaHEHUs MEXaHWYECKOW OSHEpPTuH, 3aKoH
COXpaHEHMs] UMITYJIbCa, IPUHIUI CYIEPIIO3UINH CHJI, IPUHIIUIT PaBHOIPABHSA



MHEPLUUAIbHBIX CHUCTEM OTCYETa; MOJIEKYJSIPHO-KHHETHIECKYIO TECOPHIO
CTPOCHHMS BEIIECTBA, Ta30BBIC 3aKOHBI, CBSI3b CPEIHEH KMHETHIECKOW SHEPTUH
TEIUIOBOTO JBIKCHUS MOJIEKYJ ¢ aOCOIFOTHOW TeMIIEpaTypo, IEepBHIi 3aKOH
TEpPMOIMHAMUKH; 3aKOH COXPAHEHHS 3IICKTPHUUYECKOTO 3apsAia, 3akoH Kymowa,
3ak0oH OMa, 3aKOHBI MOCIEIOBATEIBHOTO U TAPALICIBHOTO COCAMHEHUS
NPOBOIHHUKOB, 3aKoH Jlkoyms—IJleHna; mpu 3TOM pas3audarh CIOBECHYIO
(OpMyTHPOBKY 3aKOHa, €Tr0 MaTEMaTHYeCKOe BBIPAKEHHE U  YCIOBHUS
(TpaHuUIEB], 06JI1ACTH) IPIMEHUMOCTH;

— OOBSCHITE OCHOBHBIE MPUHIMIBI JICHCTBHS MAaIIMH, NPHOOPOB H
TEXHUYIECKUX YCTPOWUCTB; pa3iNyaTh yCIOBHS UX OE30I1aCHOTO MCIIONIB30BAHUS
B TTIOBCEJIHCBHOM KH3HMU,

— BBITIOJTHATH SKCIIEPUMEHTHI 10 WCCIIEI0OBAHNIO (DU3MUIECKHX SBICHUN H
MPOIIECCOB C HCITOJBb30BAHWEM IIPSMBIX M KOCBEHHBIX HM3MEPEHHMI: IpH 3TOM
(opmympoBaTh TpoOieMy/3amady W THIIOTE3y Y4eOHOTrO SKCIepHMEHTA;
coOuparh yCTaHOBKY M3 MPEIJIOKCHHOTO OOOPYIOBaHUS; MPOBOIWTH OIBIT U
(hopMyIpOBaTh BBIBOIBI;

— OCYWIECTBJISATH IPSAMBIE W KOCBCHHBIC H3MEpEHHsA (H3MUCCKUX
BEJIMYMH; TIPH 3TOM BHIOMPATh ONTHUMAIBHBIA CIIOCOO W3MEpPEHHS U
HCIIONIb30BaTh U3BECTHBIE METO/IBI OLIEHKH MOTPEIIHOCTENH H3MEPEHHH;

— HCCIENOBaTh 3aBUCHMOCTH MEXAy (M3MUECKIMH BEIMIMHAMHU
C HCTIOJIb30BAaHMEM TMPSAMBIX H3MEPEHMIH: TPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHPOBATh PE3yJIbTAThl NOIyYCHHONW 3aBUCHUMOCTH (PU3NUECKUX
BEJIMUMH B BUAE TaONMI M TpauKOB, IEIaTh BBIBOABI IO pPE3yJbTaTaM
WCCIIE/IOBaHNUS;

— coOmopaaTh MpaBwia 0€30MacHOro Tpyaa IIpM  HPOBEICHUH
UCCIEJIOBaHMH B paMKax  ydeOHOro 9KCIIEPUMEHTa, yueOHo-
UCCIIEZIOBATEIbCKOW M TIPOEKTHOM  JIESTENBHOCTH C  HCHOJIB30BaHUEM
M3MEPHUTENBHBIX YCTPOICTB U 1a00paTOPHOTO 000pYyIOBaHNUS;

— pemiate pacuéTHbIC 3a/lauyl C SBHO 3aJlaHHOW (PU3MUYECKOIl MOJIEIbIO,
UCTIONB3Ysl (U3MYECKHE 3aKOHBI M NPUHIMUIIBI, HA OCHOBE aHalW3a YCIOBHUS
3aja4y BBIOMpATh (PU3NUECKYI0 MOJENb, BHIACIATh (PU3NUECKHE BENWYUHBI U
(hopmyibl, HEOOXOAUMBIE ISl €€ pelIeHus], IPOBOIUTE PAacUEThl M OLICHUBATH
peanbHOCTD MOJYYEHHOTO 3HaUYCHUS (PU3NIECKON BEJTMYHMHBL;

— pemaTb ~ KAauyeCTBEHHBbIE  3aJadyd:  BBICTPAMBAaTh  JIOTUYECKHU
HENPOTUBOPEUUBYIO LEMOUKY PACCYXKIEHUN C ONOPOH HAa M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUecKue sSBICHHUS;

— UCIIONB30BaTh IPHU  pPEHIEHHH y4eOHBIX 3aJa4  COBPEMEHHBIE
MHQOpMAallMOHHbIE  TEXHOJOTMHM  JUIi  IIOMCKa,  CTPYKTYypHPOBaHHS,
MHTEpIpETallil W  TpPEJCTaBIeHHUs y4eOHOM W  Hay4YHO-TIONYJISPHON
uHOpMalMK, TOJYYEHHOH W3 pa3IMYHbIX HCTOYHHMKOB; KPHUTHYECKH
AQHAIM3MUPOBATH ITOJyIaeMyI0 HH(POPMALIHIO;

— NIPUBOJUTL NPUMEPHI BKJIAJa POCCHHCKHX M 3apyOe’KHBIX yUYEHBIX-



(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOIIETO MHpA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

— UCIIONB30BaTh TEOPETUYECKUE 3HAHMSA N0 (HM3HKE B MOBCEIHEBHON
KU3HH 11 oOecriedeHust 0e30MacHOCTH MpH OOpameHuH ¢ MpuOopaMu U
TEeXHUYECKUMH YCTPOWCTBAMH, JUII COXPAaHEHUs 3I0POBbs M COONIOACHHSA
HOPM 5KOJIOTHYECKOT0 OBEICHHS B OKpY)KaroLiel cpexe;

— paboTath B rpymie ¢ BEIIOJIHEHHEM Pa3JINuHbIX COLMANBHBIX POJIEH,
IUIAaHUPOBATh PabOTy IPYIIBI, PAIMOHAIEHO paclpeneiiaTh O0SM3aHHOCTH H
IUIAaHAPOBATh AEATEIBHOCTh B HECTAHZAPTHBIX CUTYyalUsX, alIeKBaTHO
OLICHWBATh BKJAJ KaXIOr0 M3 YYaCTHHKOB TpPYNIBl B pEIICHUE
paccMaTpuBaeMoi MpoOIeMEI.

11 xaacc

B mpomnecce nzyueHust kypca ¢puszuku 0a3oBoro ypoBHS B 11 kimacce ydeHHK
HAY9IHTCS:

— JEeMOHCTPHPOBATh Ha TMpPUMEpax poilb W MecTo (U3UKA B
(opMUpOBaHMM COBPEMEHHOW HAYYHOM KAapTHHBI MHpa, B Pa3BUTHU
COBPEMCHHOW TEXHUKH W TEXHOJIOTHH, B TIPAKTHUCCKON NEATEIHHOCTH JIIOACH,
[EIOCTHOCTh M €AMHCTBO (PU3NIECKON KapTHHBI MUPA;

— YYHUTBHIBATh TPAHUIIEI IPUMCHEHUS N3YUCHHBIX (PH3MUECKIX MOJCICH:
TOYCYHBIA 3JCKTPUYCCKUAN 3apsd, JIyd CBeTa, TOYCYHBIH HCTOYHHK CBETa,
saepHas MOJENb aToMa, HYKIOHHAas MOJENb aTOMHOTO sfpa TPH PEIICHUU
(u3nvecKux 3amad;

— pacro3HaBath (pu3mUYecKue SBICHHS (MPOIECCH) U OOBACHATH UX Ha
OCHOBE 3aKOHOB JJICKTPOAMHAMHUKH ¥ KBAaHTOBOH (DM3UKHU: B3aWMOJICHCTBHE
MarHUTOB, 3JCKTPOMAarHWTHAas WHAYKIUS, ICHCTBHE MAarHUTHOTO TIONS Ha
MPOBOJHUK C TOKOM H ABIDKYIIHICS 3apsill, JICKTPOMArHUTHEIC KOJICOAHUS U
BOJTHBI, TIPSMOJIMHEHHOE PacIPpOCTPAaHEHUE CBETa, OTPAXKCHUE, TPEIIOMIICHHE,
uHTeppepeHnrs, AUGPAKIUd W TOJAPU3AIUA CBETa, IUCIEPCHS CBETa;
tdoroanexTpudeckuit  3pdpext  (PoTorddekT), cBeToBOe  HaBICHHE,
BO3HHKHOBEHHE JIMHEHYATOTO CIEKTpa aToMa BOJIOPOIA, CCTECTBCHHAs H
HCKYCCTBEHHAS PaIHO0aKTHBHOCTE;

— ONHCHIBATH HM3YUYCHHBIC CBOWCTBA BEIIECTBA  (ICKTPUYECKUE,
MarHUTHBIC, ONTHYCCKHE W JJIEKTPOMArHUTHBIC SIBICHHUS (IIPOIECCHI),
UCTONB3Ysl (HU3WYECKHe BEIUYMHBL JJICKTPUYSCKUI 3apsj, CHia TOKa,
JNEKTPUYECKOE HANIPSHKCHUE, JJICKTPUYECKOE COIMPOTHBICHHE, Pa3HOCTH
noteHmanos, IJC, pabora TOka, HHIYKIUS MarHUTHOTO IOJIA, criia AMIiepa,
cuna JlopeHIla, WHIYKTHBHOCTh KATYIIKH, 3SHEPIHs JIIEKTPHICCKOTO U
MarHUTHOTO TIOJIeH, IEPUOJ] ¥ YacTOTa KoJicOaHUH B KoJIeOaTeIbHOM KOHTYPE,
3apsi M CcWiIa TOKa B IMPOIECCe TapMOHUYECKHX AJIEKTPOMArHUTHBIX
KoJIeOaHUH, (POKYCHOE PACCTOSIHUE U ONTUYECKAsl CHIIA JIMH3BL, P OMUCAHUN
NPaBWIBHO TPAKTOBAaTh (HU3MYCCKHHA CMBICT HCIIOJB3YEMBIX BEIHYUH, HX



0003HaUCHNSI W EIWHULBI, YKa3blBaThb (HOPMYJIBI, CBS3BIBAIONINE JaHHYIO
(pU3MUECKYIO BETHUIHNHY C JPYTHMH BEIHIHHAMH;

— OTIMCHIBATH U3YUCHHBIC KBAHTOBBIC SIBJICHUS U MPOIIECCHI, HCTIONB3YS
(m3nUecKne BEININHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJH, JIMHA BOJHBI U
4acTOTa CBETA, HEPTHs U MMITyIbC (POTOHA, IEPHOJ MOIypacaaa, SHEPTHs
CBSI3M aTOMHBIX SAEp; NPH ONHMCAHHM MPABWIBHO TPAKTOBATH (DHU3NUECKUI
CMBICJI HCHOJB3YEMBIX BEIHYMH, WX O0O3HAUYECHHUS M EIUHMIBI;, YKa3bIBaTh
(opMynbl, CBS3BIBAIOIINE IAHHYIO (HU3MUYECKYI0 BEIHYMHY C IPYTUMH
BEJIMYMHAMH, BEIYUCIATH 3HAUCHNUE (PU3UIECKON BEITNIHNHEL,

— aHAIN3UPOBATh (DU3MUECKHE TIPOIECCHl W SBICHUS, HCIOIb3YS
(u3pueckre 3aKOHBI M TIPUHIMIIBI 3aKOH JJICKTPOMAarHUTHOH WHAYKIWH,
3aKOH NPSIMOJIMHEHHOTO paclpOCTPAHCHUS CBETA, 3aKOHBI OTPA’KCHUS CBETA,
3aKOHBI TIPEJOMJICHHS CBETa; ypaBHEHHE OWHIITeHHa i (oTodddekra,
3aKOH COXpAaHEHMs DJHEPruH, 3aKOH COXPAaHCHHS HMITyJIbCa, 3aKOH
COXpPaHEHHUS 3JEKTPHUECKOTO 3apsaa, 3aKOH COXPAaHEHUS MaccOBOTO YHCIa,
noctynatel bopa, 3aKOH paaMOaKTUBHOTO paclajaa; MpU 3TOM pa3iIndaTh
CIIOBECHYIO (POPMYTHpPOBKY 3aKOHAa, €ro MaTeMaTHYeCKOe BBIPAXKECHUE H
yCIIOBUS (TpaHMIEI, 00IACTH) IPIMEHUMOCTH,

— OTIPENETATh HAIPaBICHHE BEKTOPa HHAYKIHM MAarHUTHOTO IIOJI
MPOBOJIHHKA C TOKOM, CHJIBI AMIIepa U ciibl JlopeHa;

— CTPOWUTh M OIHMCHIBaTh H300pa)kKEHHWE, CO3AaBacMOE IUIOCKHM
3€pKaJIoM, TOHKOW JIMH301;

— BBINOJHAT 3KCIEPUMEHTHI 110 HCCIICTOBAHUIO (PU3NYECKUX SBICHHUN
Y TIPOLIECCOB C UCTIOJIL30BAHMEM NPSMBIX U KOCBEHHBIX U3MEPECHUIL: TIPH 3TOM
¢opmynupoBaTh mnpoOieMy/3azady W THIOTe3y y4eOHOTO SKCIIEPHMEHTa;
coOMpaTh YCTaHOBKY M3 IPEIUIOKEHHOTO 00OPYIOBAHUS; MPOBOJUTE OIBIT U
(hopMyIpPOBATH BBIBOJIBI;

— OCYIIECTBISITH MPSMBIE W KOCBEHHBIE H3MEpeHHs (H3MUECKUX
BEJIMUMH; TIPH 3TOM BBIOMPAaTh ONTUMAIBHBIH CIOCOO W3MEpeHHs |
HCIIOJIb30BaTh U3BECTHBIE METO/IBI OLIEHKH IOTPEIIHOCTEH N3MEPEHHH;

— HCCIIEI0BATh 3aBUCUMOCTH (PM3HYECKUX BEJIMUUH C MCIOIb30BAHUEM
NPSAMBIX M3MEPEHHUH: HPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (DPMKCHPOBATH
Ppe3ysbTaThl HOJIYYSHHON 3aBUCUMOCTH (DM3MUYECKHUX BEJIIMUMH B BUJIE TAaOIHI U
rpadMKoB, AeJaTh BEIBOABI IO PE3yIbTaTaM HCCIICI0BAHUS;

— coOmronaTh mpaBwia 0e30mMacHOro Tpylna MpH HPOBEAECHUH
UCCIICIOBAaHUA B paMKax  y4eOHOro  JKCHEpHUMEHTa,  y4eOHO-
HCCIICIOBATENILCKOM M TIPOGKTHOHM JIEATENBHOCTH C HCIHOJIb30BAHHEM
M3MEPHUTENBHBIX YCTPOHCTB M 1a00paTOPHOTO 000PYAOBAHMUS;

— pemiats pacyéTHbIC 3a/lauyl C SBHO 3a/JlaHHOW (PU3MUYECKOIl MOJIEIbIO,
UCTIONB3Ysl (PM3MYECKUE 3aKOHBI M NPUHLUIIBI;, HA OCHOBE aHAM3a YCIOBUS
33724y BBIOMpaTh (PU3MUYECKYIO0 MOJENb, BBIACIATh (PU3UUECKHE BEJIMUUHBI U
(hopmyiisl, HeOOXOAMMBIE [UIsl €€ peleHus], IPOBOIUTH PAacUEThl M OLIEHUBAThH



PEAIBHOCTD II0JIy4EHHOT'O 3HAUCHUS (DM3HYECKOI BETMUHUHBI;

— pemlaTh  KayecTBEHHbIE  3aJayd:  BBICTPAUBATh  JIOTMYECKU
HENPOTHBOPEUYHBYIO [IETIOUKY PACCYXKICHHH C ONOPOH Ha M3Yy4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH M (PH3NUCCKHE SBIICHHUS;

— UCIIONB30BaTh IIPH  DEIICHWH Y4eOHBIX 3agady  COBPEMCHHBIC
UHGOPMAMOHHBIE  TEXHOJOTHMHM M TIOWUCKA,  CTPYKTypHPOBAHHS,
UHTEPIPETAllMd W TNPEACTABICHUS y4eOHOW W HAYYHO-TIOMYJIAPHON
UHGOpPMALUM, TOJNYYEHHOH U3 PA3NUYHBIX HCTOYHHKOB; KPHTHYECKH
AQHATM3UPOBATH MOTyYaeMyI0 HHPOPMALHIO;

— OOBSACHATH NMPUHLUIBI JSHCTBUS MAallnH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyaTth yCJIOBHS HMX 0€30MaCHOTO  HCIOJIB30BaHUS B
ITOBCETHEBHOM JKU3HU,

— NPUBOIUTH IPUMEPHI BKJAJa POCCHIICKUX M 3apyOCIKHBIX YUEHBIX-
(HU3HMKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYIKAIOIIETO MHUPA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

— UCIIONB30BaTh TEOPETUYECKUE 3HAHMSA MO (H3HKE B MOBCEIHEBHON
KU3HH IS o0ecriedeHus: 0e30MacHOCTH MpH OOpameHHH ¢ MpHOOpaMH U
TEXHUYECKUMH YCTPOWCTBAMH, JUII COXPAaHCHUsS 3I0POBbsl M COONIOACHHSA
HOPM 9KOJIOTHYECKOT'0 OBEICHHS B OKpY)KaloLlel cpeae;

— paboTaTh B TPYIIE C BBITOJHEHHEM Pa3IMYHBIX COLUANBHBIX POJICH,
IJIAHUPOBaTh PAbOTy TPYINIbL, PAlMOHAIBHO PACIpPEiessTh OOA3aHHOCTH H
IJIAHUPOBATh  JCSATENBHOCTh B  HECTAHIAPTHBIX CUTYalUsAX, aJeKBAaTHO
OLCHMBATh BKJaJ KKAOTO M3 YYaCTHHKOB TIpPYIIBl B  pPEIICHHE
paccMaTpHBaeMOMH MpoOIEeMBL.



COAEP)KAHUE YYHEBHOI'O IPEJIMETA «®HU3UKA»
(bA30BbIM YPOBEHD)

10 xaacce
PA3JIEJT 1. ®DU3UKA U METOJIbI HAYYHOI O ITO3HAHU A
®usnka — Hayka o npupone. HayuHble MeTOIbl NMO3HAHUS OKPYKAIOLIETO

mupa. Poib 3KcIlepUMEHTa M TEOPHH B MpOLECCE IO3HAHHUS HPUPOJIBI.
OKcIiepuMeHT B (pU3HKe.

MonenmupoBanue (GU3WIECKUX SBICHHH W TporeccoB. HaydHble THIOTE3HI.
@usnyeckue 3aKOHBI M TEOPHH. ['paHUIBl TPUMEHHMOCTH (U3HUECKUX
3aKOHOB. [IpHHIIUIT COOTBETCTBHA.

Ponms n Mecto ¢u3ukn B (OPMHPOBAHMH COBPEMEHHOW HAyYHOW KapTHHBI
MHpa, B IPAKTHUECKOH NeATEIBHOCTH JIFOCH.

JHemoncmpayuu

1. Amnarnorosslie U nu(pPOBHIE UIMEPUTEILHBIC IPHOOPHI, KOMITBIOTEPHBIE
JaTYNKH.

PA3JIEJI 2. MEXAHUWKA
Tema 1. Kunemaruka

MexaHnuueckoe JBHXXCHHC. OTHOCHTENIPHOCTE MEXAHUYECKOTO JABHUKCHUS.
Cuctema otcuéra. Tpaekropus.

ITepemenienue, CKOPOCTh (CpeAHsii CKOPOCTb, MTHOBEHHAas CKOPOCTB) U
YCKOpPE€HHEC MaTepI/IaJ'ILHOﬁ TOYKH, UX MNPOCKIHNHN Ha OCHU CUCTEMBI KOOPIWHAT.
CroxeHre nepeMeIieHnit 1 CJI0KeHHEe CKOPOCTeit.

PaBHOMEpHOE M PAaBHOYCKOpPEHHOE IIpSIMOJIMHEHHOe IBIbKeHue. I 'paduxu
3aBHCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, IIyTH U NepeMeleHHs
MaTepHaIbHOU TOUKHU OT BPEMEHU.

CBoOonHOe majieHne. Y CKopeHne cBOOOHOTO A AeHUS.

Kpusonuneiinoe nsmxeHue. [|BIKeHIEe MaTepUAIbHOW TOYKH MO OKPYKHOCTHU
C TOCTOSSHHOM MO MOAYJIO CKOPOCThbIO. YTJIOBas CKOpPOCThb, JIMHEHHas
ckopocts. [leprox u yactota oOpamienus. LleHTpocTpeMuTensHOE YCKOpEHHE.
TexHuueckue ycmpoucmea u npaxmuyeckoe npumMeHeHue: CIAAOMET),
JABMIKCHUE CHAPAA0B, LICITHLIC U peMéHHBIe nepeaaqm.

Hemoncmpayuu

1. Mogenb cucteMbl 0TCUETa, MILTIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTUK
JBUXKCHUS.

2. [IpeobpazoBaHme IBUKEHHI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

3. [TageHue Ten B BO3AYXE U B Pa3peKEHHOM IIPOCTPAHCTRE.

4. HabmromeHnue IBIDKEHHUS Teia, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY WU



TOPHU30HTAIBHO.

5. 3Mepenune ycKOpeHwHsi CBOOOTHOTO MajieHUS.

6. HanpaByieHne CKOpOCTH NPH JBMKEHUH 110 OKPYKHOCTH.

Vuenuueckuii yxcnepumenm, nadopamopnuie pabomot*

1. I3yueHne HepaBHOMEPHOTIO ABMKEHUS C LENbIO ONPEAEICHUSI MTHOBEHHOM
CKOPOCTH.

2. HccnenoBaHue COOTHOIIEHUS MEXIY NYTSAMH, INPOHIACHHBIMU TEJIOM 3a
TMIOCJICIOBATENIbHBIE PaBHBIC IMIPOMEXYTKH BPEMEHH IIPH PaBHOYCKOPEHHOM
JIBUKEHUH ¢ HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

3. U3ydyeHue NBUKEHUS lIApUKa B BI3KOU )KMIKOCTH.

4. VzyueHne OBIDKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

Ilpunnun  otHocutenbHocTH  [amunes.  IlepBeii  3akoH  HbroToHa.
WHepunansHble CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoil 3akoH Heiorona
JUISL MaTepranbHON Touku. Tperuit 3akoH HploTOHa U1 MaTepHaIbHBIX TOYEK.
3akoH BcemupHOro TsroTeHus. Cmma Tspkectd. IlepBast KocMmmyeckas
CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl TpeHust (mOKosi, CKOJIBKeHHs, kaueHus). Cuna tpernsa. Cyxoe
TpeHue. Cuia TpPEeHHUsS CKOJNBKCHHMSA M cuia TpeHus mokos. KoaddummeHnt
TpeHus. Cuia CONpOTUBIICHUS TIPH ABWKEHHUHM TeJa B SKUJIKOCTH WIIU Tas3e.
[NocTynarensHoe 1 BpamaTebHOE IBIKEHNE a0COIIOTHO TBEPIOTO TeJa.
MoMEHT cuiIbl OTHOCHTENBHO OCH BpamieHus. Ilmeuo cumbl. YcnoBus
paBHOBECHSI TBEPIOTO TeJa.

Texnuueckue ycmpoucmea U npakmuieckoe npumeHenue: TONMINITHAKY,
JBIDKEHNE NCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu

1. SIBneHue uHepLUU.

. CpaBHEeHHE Macc B3aMMOJICHCTBYIOIINX TEJ.

. Bropoii 3akon Herorona.

. U3mepenue cun.

. CnoxeHue cui.

. 3aBUCHMOCTb CHJIBI YIPYTOCTH OT Jepopmanu.

. HeBecomocTts. Bec Tena nmpu ycCKOpeHHOM NOABbEME U MaJCHUU.

[\

NN kW

1 3pecb n ganee npMBoaUTCS paclUMPEHHbIM NepeYveHb nabopaTopHbIx paboT
M OMNbITOB, M3 KOTOPOrO yyuTenb AenaeT BbIOOp MO CBOEMY YCMOTPEHWIO C
y4étom BbibpaHHoro YMK u nmetowierocs obopyaoBaHmst.



8. CpaBHEHHE CHJI TPEHHMS TTIOKOS, KAUCHUS U CKOJIBKCHHUSL.

9. YcnoBus paBHOBecHs TBEPAOTO Tea. BUIbl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopnsie pabomoi

1. 3yuenne nBmKeHHS OpycKa MO HAKIOHHOH INIOCKOCTH.

2. HccnenoBaHne 3aBHCUMOCTH CHIJI YIIPYTOCTH, BO3HHUKAIOMINX B MPY)KHHE U
pe3suHOBOM 00pasIe, OT ux JehopMarnu.

3. HccnenoBaHue yCIOBUM paBHOBECHS TBEPAOrO Teja, HMMEIOLIETO OCh
BpAIICHHS.

Tema 3. 3aKoHBI cOXpaHeHUs] B MeXaHHKe

Wmnynsc MaTepuanbHOW TOYKM (Tena), CHCTEMBI MAaTEpPHAIBHBIX TOYEK.
Vmmynsc cuibl 1 U3MEHEHHE MMITYJIbCa Tela. 3aKOH COXPAHEHMS HMITYIIbCA.
PeakTrBHOE IBIKCHHE.

Pa6ora crpl. MOITHOCTD CHIIBL.

Kunernueckast sHeprus MartepuanbHOM Toukn. Teopema 00 W3MEHEHHH
KHHETHYECKOH SHEPTHH.

[Norennunanbaas SHEPTHSL. [Norennmanbaas SHEPTH yIIpyTO
neopmupoBanHOl TpyxuHBL. [loTeHImanpHas BHEprus Tena BONU3U
MOBEPXHOCTH 3€MIIH.

[NorennmanbHabIe " HETIOTEHINAIbHbIC CHUIBL. Cas3p paboTsI
HETOTCHINAIBHBIX CHJI ¢ M3MEHEHHEM MEXaHMYECKON SHEPTUH CHCTEMBI TeEll.
3aKOH COXPAaHEHNS MEXaHMIECKOH YHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHHSL.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. BOIOMET, KOIED,
NPY>KHHHBIH MTUCTOJIET, IBIKCHNE PAaKeT.

JHemoncmpayuu

1. 3aK0oH coXpaHEHHs UMITYJIbCA.

2. PeakTuBHOE ABMKEHUE.

3. Ilepexos MOTEHIMAIBLHON SHEPTUH B KHHETHIECKYIO U 00paTHO.
Yuenuueckuii saxcnepumenm, nadbopamopnuvie pabomut

1. M3yuenne abCONMIOTHO HEYNPYToro yaapa C MOMOIIBIO JBYX OAMHAKOBBIX
HUTSTHBIX MasTHUKOB.

2. UccnenoBanue cB3M pabOTHI CHIIBI C MI3MEHEHUEM MEXaHMUYECKOH 3HEpruu
TeJa Ha MPUMEpPE PACTSHKEHUS] pE3UHOBOTIO KIyTa.

PA3JIEJI 3. MOJIEKYJISIPHASA ®U3UKA N TEPMOJMHAMUKA

Tema 1. OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOI TeOpHH

OCHOBHEBIE TIOJIOXKEHMS MOHCKyHHpHO-KHHGTquCKOﬁ TCOPUH U UX OIIBITHOC
obocHoBaHne. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep ABMWKECHUSA U
B3aMMOJEICTBYUS YacTHUL] BellecTBa. MoJenu CTpOEHUs ra3oB, XKHAKOCTEH U
TBEPIBIX TeN M OOBSICHEHHE CBOWCTB BEUIECTBA HA OCHOBE ATHX MOJIENEH.



Macca u pazmepsl Mosiekyi. KonmdaecTBo BemecTBa. [locTossHHas ABorapo.
TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmeparyp
Lenscus.

Monens naeanpHOTO ra3za. OCHOBHOE ypaBHEHHE MOJIEKYIISPHO-KHHETHIECKOH
TEOPHH HICATBHOTO Ta3a. AOCONIOTHAs TeMIeparypa Kak Mepa CpegHei
KAHETHYECKOH JSHEprWH TEIUIOBOTO IBIKEHWS dYactui Tasza. Ilkama
temneparyp KenbBuHa. ['a30Bble 3akoHbBl. YpaBHeHHME MeHneneeBa—
Knanetipona. 3akon J[lamproHa. U3ompomecchl B WACaTbHOM — rase
C TIOCTOSTHHBIM ~ KOJIMYECTBOM  BemlecTBa. [ paduueckoe MpencTaBlICHHE
M30TIPOLIECCOB: M30TEpPMa, H30X0pa, M300apa.

Texnuueckue ycmpoticmea U npaKmuyeckoe npuMeHeHue: TEPMOMETD,
Gapomerp.

JHemoncmpayuu

1. OmbITH, JOKa3BIBAIONINE TUCKPETHOE CTPOCHHE BemlecTBa, (ororpaduu
MOJICKYJ OPTaHUIIECKUX COCTUHCHUN.

2. OnbITH 110 UGG Y3UH KUAKOCTSH U Ta30B.

3. Mozaens OpOyHOBCKOTO IBHYKCHUSI.

4. Mopens onbiTa IlTepHa.

5. OmneITE,  JOKa3bIBAIOIINE  CYIIECTBOBAHHE  MEXMOJCKYISIPHOTO
B3aUMOJICHCTBUSI.

6. Mozens, WILTIOCTPUPYIOIIAs IPHPOTY JaBICHHS T'a3a Ha CTEHKH COCYa.

7. OIIBITE, WUTIOCTPUPYIOIIAE YpaBHEHHWE COCTOSIHHSA HICANBFHOTO Trasa,
H30TIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut

1. OnpeneneHne Maccel BO3AyXa B KIACCHOW KOMHATE Ha OCHOBE M3MEPEHUI
00BEMa KOMHATHI, TABJICHUS M TEMIIEPATypPhI BO3AyXa B HEH.

2.  HccnemoBaHue  3aBUCUMOCTH  MEXIYy  TapaMeTpaMH  COCTOSHHS
Pa3pexeHHOTO Ta3a.

Tema 2. OCHOBBI TePMOAMHAMHUKH

TepmonnHamuyeckass cucteMa. BHYTpeHHSSI SHEprus TepMOANHAMHYECKOM
cucTeMbl M crocoObl e€ u3MeHeHus. KonmdecTBo TemoTel M padora.
BHyTpeHHS SHEPrHs 0JHOATOMHOT'O HJIeaJbHOTO Ta3a. Bupl Temonepenayun:
TEIUIONPOBOJHOCTb, KOHBEKIMSA, U3Iy4eHHE. YJElbHas TEIIO0EMKOCTh
BemlecTBa. KonnuecTBo TEMIOTH pU TeNMIonepeaaye.

[onsTne 00 anmuabatHoM mnpouecce. IlepBBIii 3aKOH TEPMOJIUHAMHKH.
IIpuMeHeHne mepBOro  3akOHa  TEPMOJMHAMUKH K  HM30IpOILECCaM.
I'padmueckast nHTEpIIpeTanus paboTH rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTuMocTh MponeccoB B NpUPO/IE.
Tennoesle  MmamuHbl.  [IpuHOUOBI ~ JEHCTBHA  TEIJIOBBIX  MAIIMH.
[IpeobpazoBanus 3Hepruu B TeruoBblx MamuHax. KIIJ[ TeruroBoit MamuHsI.
Muxu KapHo u ero KI1/I. Dkosormyeckne npo0ieMsl TEIIOIHEPTETHKH.



Texnuueckue ycmpoticmea U NpaAKmMu4ecKkoe HpuMeHeHue: IBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOM XOIOIMIBHUK, KOHAUIIIOHED.
JHemoncmpayuu

1. V3MeHeHne BHYTpEHHEHW SHEPTUW Teja MPH COBEPIICHUH PaOOTHI: BBUIET
npoOKku W3 OYTHUTKK TOJ ACHCTBHEM CXATOTO BO3AyXa, HarpeBaHue Hdupa B
JATYHHOH TpyOKe IMyTéM TpeHHS (BHICOIEMOHCTPAIIHS).

2. I3MeHeHne BHYTpEHHEH SHEeprun (TeMIlepaTypsl) TeNla IpH TeIuionepenaye.
3. OmpIT Mo angmabaTHOMY paCIIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

4. Mopemn mapoBoil TypOMHBI, [BHUTaTeldsl BHYTPEHHETO CropaHus,
PEaKTHBHOTO ABHUTATENS.

Yuenuueckuii axcnepumenm, nabopamopnsie pabomoi

1. U3mepenue yaenbHO# TenI0EMKOCTH.

Tema 3. ArperaTHble COCTOSIHUSI BeLlIeCTBA.
da3o0Bble NMepexoabl

[MapooOpa3oBanue U KoHaeHcanus. Vcmapenue u kuneHue. AOCOTIOTHAs U
OTHOCHTEINIbHAsI BIQXKHOCTh Bo3Ayxa. HacelmeHHBINH map. YaenpHas TeIuioTa
napoo0Opa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT AaBJICHUSL.
Tsépnoe teno. Kpucramummueckne n amopdHble Tena. AHU30TPOIHS CBOMCTB
kpucramwioB. Xunkue kpucramuiel. CoBpeMeHHble Marepuainsl. [InaBneHue u
KpHCTaIM3aLus. Y AenbHas TerioTa miasieHus. Cyomumarus.

YpaBHEeHHE TEIIOBOTO OanaHca.

Texnuueckue ycmpoticmeéa u npaKkmuyeckoe HpuMeHeHue: THUTPOMETpP U
TMICUXPOMETDP, KaJIOpUMETp, TEXHOJIOTUHN TMOJIy4YCHUA COBPEMEHHBIX
MaTe€puraaioB, B TOM YHCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOT'UH.
Hemoncmpayuu

1. CBoiicTBa HACBHIIIEHHBIX MAPOB.

2. Kumnenne npy MOHIKEHHOM JIaBICHUH.

3. CnocoObl U3MEPEHNs BIAKHOCTH.

4. HabmroneHue HarpeBaHMA U IUIABJICHUS KPUCTAJUIMIECKOTO BEIECTBA.

5. leMoHcTpalus KpucTatioB.

Yuenuueckuit 3xkcnepumenm, nadopamopnuvie paéomot

1. 3MepeHue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

PA3JEJ 4. 9JIEKTPOAMHAMMUKA

Tema 1. DneKkTpocTaTHKA

Onextpuzanus Tel. DIEKTpUUECKUi 3apsia. [IBa Buia 3JIeKTpUIECKUX 3apsa0B.
HpOBO}IHI/IKI/I, JUDJICKTPUKH u TIOJTYIIPOBOTHUKH. 3akoH COXpaHCHUA
3NEKTPUUECKOTO 3apsia.

Bsanmopeticteue 3apsnoB. 3akoH Kynona. TodewHbId 37eKTpHUYECKUi 3apsl.



OnexTpudeckoe Tmosie. Hampspk€HHOCTh 3JIEKTPUYECKOTO IO,  [IpuHIUI
CyNepHo3uIuU BIIEKTPUUECKUX ToJei. JIuaun HanpsHKEHHOCTH
3IEKTPHYECKOTO TOJI.

Pa6ora cui snexrpocratryeckoro mois. [lorennuan. PazHocTs moTeHIMamos.
[IpOBOIHUKH W TUAIEKTPUKH B AIEKTPOCTATHIECKOM ToJe. JudnexTpuieckas
MPOHHUIIAEMOCTb.

OnekrpoéMkocts. KoHmeHcatop. DIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOPA.
OHeprus 3apsHKEHHOTO KOHICHCATOPA.

Texnuueckue ycmpoiicmeéa u HpaKmMuyeckoe npumMeHeHue: >IEKTPOCKOIL,
JJIEKTPOMETP, SICKTPOCTATHUECKasl 3aIlUTa, 3a3eMJICHHE HIIEKTPOTPHOOPOB,
KOHJEHCATOp, KOMMPOBAIbHBIN anmapar, CTpyHHbIH IPUHTED.
JHemoncmpayuu

1. YCTpOoHCTBO M NPUHLUII AEHCTBUSA AIEKTPOMETPA.

2. BzauMopeiicTBuE Ha3JIEKTPU30BAaHHBIX TEJ.

3. DaexTprdecKoe Moje 3apsHKeHHBIX Tell.

4. [IpOBOTHUKH B AJIEKTPOCTATUICCKOM IIOJIC.

5. DnekTpocTraTUuecKast 3alluTa.

6. JIMAINEeKTPUKH B DIICKTPOCTATHIECKOM TIOJIE.

7. 3aBHCHMOCTH DIIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAAd
TUTACTHH, PACCTOSHIS MEX Ty HUIMH U TUAIICKTPUIECKOH MPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHICHCATOPA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot

1. 3mepenue 3I1eKTpoEMKOCTH KOHICHCATOpA.

Tema 2. IloCTOSIHHBIN 3JIEKTPUYECKUIH TOK.
Toxu B pa3JiM4HbIX cpeaax

DONEeKTpUUECKHd TOK. YCJIOBUS CYHIECTBOBAHHS JJIEKTPUYECKOTO TOKA.
Hcrounnku Toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsoxernne. 3akon Oma 11 yyacTka IenH.

OJNEeKTpUUECKOe CONPOTUBJICHHE. YENBHOE CONPOTHBICHHE BEIIECTBA.
ITocnenoBarenspHOE, TapanieabHOE, CMEIIAaHHOE COSANHEHHE IPOBOHUKOB.
Pabora onexTpuueckoro Toka. 3akoH Jxoyns—IJlenna. MomHOCTb
3JIEKTPHYECKOTO TOKA.

OJIC u BHyTpeHHEe CONMPOTUBIIEHUE UCTOYHUKA ToKa. 3akoH Oma /ISl TOJTHOM
(3aMKHYTOI) 2neKTprUeckoi rienn. KopoTkoe 3aMbIKaHue.

OneKTpoHHas  TPOBOAMUMOCTH  TBEPIABIX  METAUIOB.  3aBHUCHUMOCTD
CONPOTHUBIIEHUS METAJUIOB OT TeMIepaTypbl. CBEpXIIPOBOANMOCT.
OnexTpuuecKuii TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[TomynpoBoHUKH. CobcTBeHHas u pHUMecHas MIPOBOINMOCTD
noimynpoBogHuKoB.  CBoifctBa  p—Nn-mepexoma.  IlodynpoBOJHHKOBEIE
pHUOOPEIL.

OnekTpuUecKnii  TOK B pacTBOpax HM  pacijiaBax  3JIEKTPOJIUTOB.



DNEKTPOTUTHYECKAS JTUCCOIUAITUS. DIEKTPOIIN3.

OnexTpudeckuii TOK B ra3ax. CaMOCTOSITeNbHBIM W HECAMOCTOSTEIBbHBIN
paspsaa. Monnus. Ilnazma.

Texnuueckue ycmpoticmea u npakmuyeckoe HpuMeHeHue. aMIEPMETp,
BOJIETMETpP, PEOCTaT, UCTOUYHUKH TOKA, JIIEKTPOHATPEBaTENbHBIC TNPHOOPHL,
3JIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COIPOTHBIICHUS, BaKyyMHBIH
WO, TEPMHUCTOPHI ¥  (POTOPE3UCTOPHL, MOIYNPOBOJHUKOBBIA  IHO,
raJbBaHUKA.

JHemoncmpayuu

1. W3mepeHne CHIbl TOKa U HANPSDKEHMUS.

2. 3aBHCHMOCTb CONPOTHBIICHUS LWIMHIAPUYECKUX NPOBOAHHUKOB OT
JUINHBI, TUTOINA N MOTIEPEYHOTO CCUCHUS u MaTepu-
ana.

3. CmMenIaHHOE COETMHEHHE TIPOBOJHHUKOB.

4. [Ipsamoe u3zmepenne D/IC. KopoTkoe 3amblKaHHE TajJbBaHUYECKOTO
3JIEMEHTA U OIIEHKAa BHYTPEHHETO CONPOTHBIICHHUS.

5. 3aBHCHMOCTH COTIPOTHBIICHHS METAIIOB OT TEMIIEPATYPHI.

6. [TpoBOANMOCTB 3IEKTPOJIUTOB.

7. HckpoBoii paspsi 1 IpOBOIUMOCTE BO3yXa.

8. OIHOCTOPOHHSISI IPOBOANMOCTH THOAA.

Yuenuueckuii axcnepumenm, nabopamopnsie pabomoi

1. VI3yueHne cMEmaHHOTO COETMHEHHS PE3UCTOPOB.

2. Nzmepenne 3/1C UCTOYHHUKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHHUS.
3. HaOxroeHue aieKTpon3a.

MEXIIPEMETHBIE CBA3U1U

Wzyuenne kypca ¢uszuku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS C
y4€TOM COAEpIKaTEeNbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMAaTHKH,
O6uostoruy, XMMUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemusle ROHAMUA, CE6A3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHO20
HO3HaHUs: SBIICHNE, HAYYHBIN (aKT, TUIOTe3a, (PU3NUecKas BeNNYNHA, 3aKOH,
Teopusi, HaOMIOJeHNEe, SKCIIEPUMEHT, MO/ICIIMPOBAHUE, MO/IENb, H3MEPEHHE.
Mamemamuxa: pelIeHHE CHUCTEMbl ypaBHEHWH; JMHeWHas QyHKuus,
napaboia, runepbona, MX TpadUKHM M CBOKMCTBA; TPUTOHOMETPUYECKHUE
¢byHKIHMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHT€HC; OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO; BEKTOPbl M UX MPOEKIMU Ha OCHU
KOOPJUHAT, CIIOKEHHE BEKTOPOB.

Buonozua: Mexannueckoe ABWXKEHHE B XXMBOH mnpupoze, muddysus, ocMmoc,
TEIJIOOOMEH JKUBBIX OPraHM3MOB  (BHABI  TEIUIONEpeNaud, TEIIoBOe
paBHOBECHE), IEKTPUUECKHE SIBICHHS B XXHBOI PUPOJIE.

Xumun: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHUE aTOMOB U MOJEKYJ, MOJIb
BEILlECTBA, MOJISIPHAsl Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TeEll, XKHUIKOCTEH U



ra30B, JIEKTPUUECKHE CBOHCTBA METAIUIOB, NICKTPOIUTHYECKAS AUCCOLIMALINS,
rajJbBaHUKa.

T'eozpagpus: B1aXxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozusn: npeoOpa3oBaHUE IBWKECHUH C HCIIOJIB30BAHHMEM MEXaHH3MOB,
y4€T TpeHHs B TEXHHKE, MOALIMIHHUKH, WCIIOJIB30BAHNE 3aKOHA COXPAaHEHUS
UMITyJbca B TEXHHKE (pakeTa, BOJOMET W T.II.), ABHUTATEIb BHYTPEHHETO
CropaHusi, TapoBas TypOuWHa, OBITOBOH XOJOIWIBHHK, KOHIHIIMOHED,
TEXHOJIOTHH TIOJydCHHS] COBPEMEHHBIX MAaTepuaioB, B TOM HUHCIIE
HAaHOMAaTEpPHAJIOB, W  HAHOTEXHOJIOTHH, O3JEKTPOCTATHYECKas  3alluTa,
3a3eMJICHHE AIEKTPONIPHOOPOB, KCEpOKC, CTpYHHBIN MIPUHTED,
3JIEKTPOHArPEBaTENbHBIC  MPHOOPHI,  3JIEKTPOOCBETUTEIBHBIE  NPHUOOPHI,
rajJbBaHUKa.

11 xaacc
PA3JIEJI 4. DJIEKTPOJJMHAMUNKA

Tema 3. MarautHoe noJie. JIeKTPOMArHUTHAsA MHAYKIAS

ITocTosiHHBIE MarHUTHL. B3auMoaelcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
mojyie. BekTtop MarHUTHOW WHAYKIWHW. [IpHHINIT CYNEPIIO3WIIMKA MAarHUTHBIX
noJsied. JIuHuM MarHuTHOM MHAYKUMHM. KapTuHa JTMHUI MarHUTHON MHIYKLIUH
ITOJISI IIOCTOSTHHBIX MArHUTOB.

MarauTHOE TIONIE TPOBOJHHWKA C TOKOM. KapTwHa /NHMHWUE WHIYKIAN
MarHUTHOTO TOJISI ITTMHHOTO TPSMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBIICBOTO
MPOBOJA-HUKA, KaTymku ¢ TokoM. Omneir Opcrena. BzaumoneiictBue
MIPOBOTHUKOB C TOKOM.

Cuira Ammepa, e€ MOAYIb ¥ HallpaBJICHUE.

Cuna Jlopenua, e€ Momyiab W HamnpasieHue. J[BHoKeHHE 3apsHKEHHOW YacTHLbl B
OJTHOPOJTHOM MarHUTHOM ToJte. Pabota crer JlopeHtia.

SIBneHue SNEKTPOMAarHUTHOM HMHAYKUMW. IloTOK BekTopa MarHUTHOM
uHAykuud. DJ1C uHAYKUMH. 3aKOH AJIEKTPOMarHuTHOM nHAykuuu dapajes.
Buxpesoe anekrpruueckoe moie. D/]C WHAYKINH B IPOBOJIHUKE, IBIKYIIEMCS
MOCTYTIATEIFHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

HNunyktuBHOCTS. SIBiieHre camonHayKuun. 3C caMOMHYKLIHH.

DHeprus MarHUTHOTO TOJIsl KATYIIKU C TOKOM.

DNIEeKTPOMarHUTHOE MOJE.

Texnuueckue ycmpoicmea u HpaAKMUYEcKoe npumMeHenue: TOCTOSHHBIE
MarHMThl, 3JIEKTPOMATHUTHI, 3IEKTPOABUraTeNb, YCKOPUTEIN 3JIEMEHTApHBIX
YaCTHILI, UHAYKIIMOHHAS TIeYb.

Jemoncmpayuu

1. OmeiT DpcTena.

2. OTKJIOHEHHE AJIEKTPOHHOT'O ITyYKa MATHATHBIM TTOJIEM.



3. JInHUM MHIYKOUY MarHUTHOTO TIOJISL.

4. B3anMopeiicTBre ABYX MPOBOJIHUKOB C TOKOM.

5. Cuma Ammepa.

6. letictBue cuisl JIopeHIa HAa HOHBI 3JICKTPOIIHNTA.

7. SIBneHue 371eKTPOMArHUTHONM MHAYKLHUU.

8. IIpasuio Jlenna.

9. 3aBucumocts D/]C MHIYKIMK OT CKOPOCTH W3MEHEHHS MarHUTHOTO MTOTOKA.
10. SIBneHne caMOMHAYKLUU.

Yuenuueckuii axcnepumenm, nabopamopnsie pabomoi

1. 3yueHre MarHuTHOTO NOJIs KaTYLIKU C TOKOM.

2. UccnenoBanue NEeHCTBUS IOCTOSIHHOIO MarHUTa HA PaMKY C TOKOM.
3. UccnenoBaHue SIBIEHUS 3IEKTPOMArHiTHOM HHAYKIUH.

PA3JEJI 5. KOJIEBAHM A Y BOJIHBI

Tema 1. Mexannueckue u IJICKTPOMArHUTHLIE KoJIe0aHus

Konebarenprass  cuctema.  CBOOOAHBIE ~ MEXaHWYECKHE  KOJcOaHWS.
Tlapmonmndeckue xonedanms. [lepron, gacToTa, aMmuTyaa u $haza KoieOaHUi.
IIpyxuHHBIN MasITHUK. MaremaTnueckuii MasITHUK. VYpaBHeHue
rapMOHHYECKUX KoJieOaHW. [IpeBpamieHne SHEPTrHH TPH TapMOHHYCCKUX
KOJICOAHUSX.

Konebarenpublii koHTYp. CBOOOAHBIE 3JIEKTPOMAarHWTHBIC KOJICOAHUS B
UIeaTbHOM KOJIC0ATEIbHOM KOHTYpEe. AHAIIOTHS MEXAYy MEXaHWYeCKUMHU U
JNEKTPOMArHUTHBIME KoseOanusmu. @opmyna TomcoHa. 3aK0H COXpaHEHHUS
SHEPTHHU B HICAEHOM KOJIeOaTeIIEHOM KOHTYPE.

[IpencraBnerne o 3aTyxaromnUX KoleOaHHAX. BBIHYXICHHBIC MEXaHHYECKHE
KosreOanus. Pesonanc. BeIHYKICHHBIE 3JICKTPOMAarHUTHBIC KOJICOaHUS.
Ilepemennbiii  TOk. CHHyCOMIANbHBIA MEpEeMEHHBI TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMIUIHTYTHOE W JIEHCTBYIOIIEEe 3HAYCHHE CHJIBI TOKA U
HaIPSKCHUS.

Tpaucpopmarop. [IpousBoacTBO, mepemada u MOTPEOICHUE AIEKTPHUSCKON
SHEprud. DKOJOTMYECKHUE PHCKH TpPH TPOHU3BOICTBE JIIEKTPOIHEPTHH.
KynbTypa rcnonb3oBaHus 37€KTPOIHEPTUH B IOBCEJHEBHON KHU3HU.
Texnuueckue ycmpoucmeéa u npaKmuyeckoe npuMeHeHue: 3SICKTPHYSCKUN
3BOHOK, T€HEpaTOp MEPEMEHHOT0 TOKa, TMHUU AJIEKTPOIIepeiay.
Jemoncmpayuu

1. HccrenoBanne mapameTpoB KoJeOATETbHONW CHCTEMBI (IPY>KUHHBIA
WIIA MaTEMaTHYCCKHI MasTHUK).

2. HaOnroreHue 3aTyxaromux KoJIeOaHui.

3. UccnenoBanue CBONCTB BEIHYKICHHBIX KOJICOAHUH.

4. HabGmromeHue pe3oHaHca.

5. CBoOOIHBIC 3TICKTPOMATHUTHBIC KOJICOAHUS.



6. OcrsutorpaMMBbl (3aBUCUMOCTH CHJIBI TOKA M HANIPSDKEHUS OT BPEMEHH) TSt
3JIEKTPOMArHUTHBIX KOJICOaHUH.

7. Pe3oHaHC TpH MOCIECIOBATEIHHOM COCAWHEHHH PE3UCTOPa, KATYIIKA
WHIYKTHBHOCTH M KOHACHCATOPA.

8. Mozenb TUHUY 3JIEKTPONEpENadH.

Yuenuueckuit skcnepumenm, nadopamopnsie padomot

1. HccrenoBanne 3aBHCHMOCTH TEpHOa MalBIX KONeOaHHWH Tpy3a Ha
HHTH OT JJIMHBI HUTU U MAacchl rpy3a.
2. HccrnenoBaHne IEPEeMEHHOIO TOKa B LENH M3 IIOCIEIOBATENBHO

COeIMHEHHBIX KOHAECHCATOPA, KATYIIKH ¥ PE3UCTOPA.

Tema 2. Mexann4yeckue u 3JIeKTPOMArHUTHbIE BOJIHBI

MexaHndecKkie BOJHBI, ycioBus pacnpocTtpaHeHus. Ilepmon. Cxkopocts
pacmpocTpaHeHHsT W JJMHA BOJHBL [lomepedHsle W TIPOJOJIBHBIC BOJHEL.
Wnrtepdepentms n qudpakiys MEXaHHIECKUX BOJIH.

3Byk. Cropocts 3ByKa. [ poMKkocTh 3ByKa. Bricota Tona. TeMOp 3ByKa.
OJNEeKTPOMAarHUTHBIC BOJHBL. YCIOBHUS M3IYYEHHS 3JIEKTPOMArHUTHBIX BOJIH.

B3aumHass opueHTanus BekTOopoB E, B, V B 3JIeKTpOMarHUTHOH BOJIHE.
CBOIiCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKCHUE, IPEIIOMIICHHE, TTOISpU3aNus,
mudpaknus, uaTepdepernus. CKOpocTh AMEKTPOMArHUTHBIX BOJIH.

[Ikana 37€KTPOMAarHUTHBIX BOJH. [IpMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE 1 OBITY.

[TpuHIMTBI pagrocBs3y U TeneBuaeHNs. Pagnonokanus.

DJeKTPOMArHUTHOE 3arpsI3HEeHNE OKPY>KaroOIeH Cpeibl.

Texnuueckue ycmpoucmea U npakmuieckoe HpumeHeHue: My3bIKaIbHbIE
MHCTPYMEHTHI, YJIbTPa3ByKOBasl JHAarHOCTHKA B TEXHWKE M MEAMIMHE, pajap,
paaronpuEMHHUK, TEIEBU30p, aHTeHHA, Tenedon, CBYU-meus.

Jemoncmpayuu

1. OOpazoBaHue U pacpoCTpaHEHHE NONEPEYHbBIX U MPOJOIBHBIX BOJH.
2. KoneOGmromnieecs Teno Kak HCTOYHHUK 3BYKa.

3. Habmonenne oTpaxkeHnst ¥ IPETOMIICHHS] MEXaHHIECKUX BOJIH.

4. Habnronenue uaTepdepeHnn U TudpakIud MEXaHHYECKIX BOJH.

5. 3ByKOBOH pe30HAHC.

6. HaOmonenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTY/IOH
Y 4aCTOTOM KOJIeOaHHH.

7. HccnenoBanne CBOMCTB — AJISKTPOMArHUTHBIX — BOJH:  OTPa)KEHHE,
HpesIoMIICHHE, MoNspu3anus, Tu(pakis, nHTephepeHIns.

Tema 3. OnTHka

I'eomerpuueckas ontuka. IIpsMonuHENHOe pacnpocTpaHEHHE CBEeTa B
onHOpoaHOH cpene. Jlyd cBeTa. TodeuHbI HCTOYHHK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cera. [locTpoeHue M300parkeHUi B



TUTOCKOM 3epKajie.
IIpenomnenne cBera. 3aKOHBI MPETOMIICHHUST CBETa. AOCOIOTHBIM MMOKa3aTelh
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbli yroi MOJIHOTO
BHYTPEHHETO OTPaKCHUSI.

Hucriepcus ceera. CiioxxHBIN cocTaB Oenoro cBera. LIBer.

Cobupatomtie u paccenBaronue JHH3BI. ToHKas TrH3a. POKYCHOE pacCTOsHHE
W onTHYecKas CWia TOHKOW JHH3BL. [locTpoeHme u300pakeHWHA B
COOMpAIOMMX © paccewBaromnX JuH3aX. DopMyna TOHKOH JIHH3BL.
VYBennueHune, 1aBacMoe JIMH301.

IIpenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonmoBast ontuka. MeTepdepenimst cBeta. KorepeHTHbIE WCTOYHHKH. Y CIIOBHS
HaOJFOZICHHST MAKCUMYMOB M MUTHAMYMOB B HHTeP()epeHIIMOHHOM KapTHHE OT ABYX
crH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus ceera. [dudpakunoHHas peméTka. YCIOBHE HAOIIOICHUSA
TJIABHBIX MAaKCHUMYMOB TIpH TAJCHAA MOHOXPOMATHYCCKOTO CBeTa Ha
IUPPAKINOHHYIO PEIIETKY.

[Monspusanus ceera.

Texnuueckue ycmpoiicmea u npakmuyeckoe npuMeHeHue: OYKH, JyTIa,
(hoToamnmapaT, TPOSKIIMOHHBIA aImapar, MHKPOCKOII, TEIECKOI, BOJOKOHHAs
OIITHKA, TU(PPAKIIMOHHAS PEUIETKA, TIOIAPOUI.

JHemoncmpayuu

1. [IpsiMonuHEHOE pACHpOCTpaHEHHE, OTPAXCHHE W IPEIOMIICHHE
cBeTa. OnrTn4eckue IpuOOpPHL.

[omHOE BHYTpeHHEE OTpakeHHe. MoIelb CBETOBOIA.

HccrenoBanue CBOWCTB H300paXCHUH B TMH3AX.

Moenu MEKpPOCKOTIA, TEIECKOTIA.

Habnronenue naTEpdEpEeHIINN CBETA.

Habnronenune mudpaknnu cera.

Habmronenune nmucriepcun cBeTa.

[omy4yeHne cieKTpa ¢ TOMOIIBIO TTPU3MBIL.

[omy4yeHne cieKTpa ¢ TOMOIIBIO TU(PPAKINOHHON PEIIETKH.
HabnroneHue moysipu3anuy cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomut

1. U3mepenue nokaszaresns NpeJoMIIEHUs CTEKIIA.

2. UccrienoBanue CBOWCTB H300paKEHUH B JTMH3AX.

3. HaOxnroieHue quicriepcuu cBeTa.

PA3JIEJI 6. OCHOBBI CIIELIMAJILHOI TEOPUU
OTHOCHUTEJIbHOCTU
I'paHuLpl NpUMEHUMOCTH Ki1accudeckol MexaHuku. IlocTynarsl crienuaibHON

TEOpPUU OTHOCUTEJILHOCTH: HMHBAPUAHTHOCTb MOJIYJsl CKOPOCTHM CBETa B
BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DHH-IITEIHA.

CoNA~WN

[y
©



OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIEHHE BPEMEHH U COKpAIICHHE
JUTUHBL.

DHeprusi ¥ IMITYJIbC PENIATHBUCTCKOM JaCTHIIBI.

CBs13p MacChl C BHEPIHEH W UMITYJIBCOM PENSTHBUCTCKOW YAaCTHIBI. DHEPTHS
TIOKOSL.

PA3JIEJI 7. KBAHTOBA ®U3UKA

Tema 1. Dj1eMeHTbI KBAHTOBOH ONTHKH

®otonbl. Popmyna [lnanka cBsi3u 3HEpruu (HOTOHA C €ro YacTOTOH. DHEPrus
U uMIyJisC GoToHa.

Otkpbitie u uccrnenosanue (orodddexra. Ompitel A. I'. CroneroBa. 3akoHBI
¢doroadhpexra. Ypapuenue DiiHmTeiiHa 11 porodddexra. «KpacHas rpanunay
tdboroaddexra.

Hasnenue ceeta. Onpitel I1. H. JleGenera.

XUMHYECKOE IEHCTBUE CBETA.

Texnuueckue ycmpoucmea u npakmudeckoe npumeHenue: (HOTOIIEMEHT,
(doronaruuk, conmHeyHas barapesi, CBETOIUO.

Hemoncmpayuu

1. ®oTo3ddeKT Ha YCTAHOBKE C IIUHKOBO# MITaCTHHOM.

2. UccnenoBanue 3ak0HOB BHemHero (hotodddekra.

3. Ceeroauon.

4. Conneunas Oarapes.

Tema 2. CTpoeHue aToma

Mopnens atroma Tomcona. OmbiTel Pesepdopna mo paccesHMo [I-gactuil.
[Tnanerapuas monens aroma. Iloctynatel bopa. M3mydenue m moriomeHne
(OoTOHOB IIpM TIepexojie aToMa C OJHOTO YPOBHSI SHEPrMU Ha JApyrou. Buuer
crnekTpoB. CHEKTp ypoBHEH SHEPIHH aTOMa BOAOPOJIa.

Bonnosble cBolicTBa yactull. Boausl ne bpoins. KopnyckynspHo-BoaHOBOK
JIyaJlu3M.

CroHTaHHOE U BBIHY)KJCHHOE H3JTy4eHHE.

Texnuueckue ycmpoucmsea u NpaKmuieckoe npumeHeHue: CIEKTPaTbHBIA
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu

1. Monens onbita Pesepdopna.

2. OnpezeneHye AIMHbI BOJIHEI Ja3epa.

3. HabmroieHue TMHEHYATHIX CIIEKTPOB M3ITyYEHUsL.

4. Jlazep.

Yuenuueckuit sxcnepumenm, nadopamopnwvie padomut

1. HabxroieHue THHEHYATOTO CIEKTpa.



Tema 3. AToMHOe 11pO

OKCIIEpUMEHTHI, JOKAa3bIBAIOLINE CIOXKHOCTb CTpoeHus sapa. OTKpbITHE
panuoaktuBHocTH. OmbiTel  Pesepdopna 1o  ompeneneHuio  cocrasa
panuoakTuBHOro wu3nydeHus. CoiictBa anbda-, Oera-, ramMma-H3IydeHHS.
BnusiHMe pagnOaKTUBHOCTH Ha KUBBIE OPIaHU3MBI.

OtkpbiTHe TNpoTOHAa M HelTpoHa. Hykinonuas mozens siapa [eiizenOepra—
WBanenxo. 3apsn aapa. MaccoBoe uucio sapa. M3otonst.

Anbba-pacnag. DONEKTPOHHBIH W TO3UTPOHHBIM Oera-pacnan. [‘amma-
u3Ty4eHue. 3aKoH paJiMOaKTUBHOIO pacnaja.

DOHeprus CBs3M HYKJIOHOB B sipe. SnepHblie cuibl. JledexT Macchl sapa.
SnepHble peakuuu. [lenenue u CUHTE3 sA€EP.

Snepubiii peaktop. Tepmosimepubiii cuHTe3. [IpoOieMbl M TEPCIIEKTUBBI
SIEPHON SHEPTreTUKH. DKOJIOTHYECKHE aCIIeKThI SACPHOM SHEPTeTUKH.
OneMeHTapHbIe YacTULBL. OTKpBITHE TO3UTPOHA.

MeTo/1p1 HAOJIIOICHUS] U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHII.
OyHnaMeHTaNbHbIE B3auMOAEUCTBUS. ENMHCTBO (hM3HYECKOi KapTHHBI MHPA.
Texnuueckue ycmpoucmea u npakmuyeckoe npumenenue: NO3UMETP, KaMmepa
BunbcoHa, sinepHblit peaktop, aToMHast 6omo0a.

Hemoncmpayuu

1. C4E€TYNK MOHM3UPYIOUTUX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot

1. UccrnenoBanue TpekoB yacTull (110 TOTOBBIM (GoTorpadusim).

PA3JEJI 8. 9JIEMEHTBI ACTPOHOMMNU

1N ACTPOD®N3UKUN

Dranbl pa3BUTUS aCTPOHOMUH. [IpHKIIAHOE U MHUPOBO33PEHUCCKOE 3HAYCHUE
ACTPOHOMHH.

Bun 3B&3mgnoro Heba. Co3Besnmusi, spkue 3BE3/BI, IJIAHETHI, WX BUIANMOE
JBIKCHUE.

CostHeuHas cucTema.

Comune. ComHeuHast akTHBHOCTh. VcTounmk »Hepruum CoiHIA | 3BE3.
3BE3/1BI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[narpaMma «CreKTpaIbHBIA Kilacc —
CBETUMOCTEY. 3BE3bI ITIaBHOM ITOCIIEA0BATEILHOCTH. 3aBUCUMOCTE «Macca —
CBETHUMOCTbY JIJIs 3BE3]T INIABHOM MOCIIEI0OBATEILHOCTH. BHYTpeHHee cTpoeHue
3BE31. CoBpeMEHHBIE IPEICTABICHIS O MPOMCXOXKISHUH | 3Booru ConHIa
1 3BE37. DTambl )KU3HU 3BE3.

Mneunstit Ilyte — nHama [amaktuka. [lomokenme u nBmxenne CoiHIa B
Tl'anaktuke. Tunsl ranaktuk. Papuoranaktuku u kBasapbl. UEpHbIE IbIpHI B
sipax TaJlakTUK.

Bceenennas. Pactimpenne Bceenennoi. 3akon Xa06ma. Paz0eraHue rajgakTHK.
Teopus bosbiioro B3pbiBa. PenukroBoe usityueHue.



MacmrabHas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpOHOMUH.

Yuenuueckue naoniooenusn

1. Habmromennss  HEBOOPYKEHHBIM  TJIa30M C  HCHOJH30BaHUEM
KOMIIBPIOTEPHBIX TIPIJIOKCHUHA [T OINpPEIESNCHUS TMOJOXKEeHHUS HeOSCHBIX
00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usa CEeBEpHOTO IMONTyIIapus
U SIPKHE 3BE3NBI.

2. Habmronenus B teneckon JlyHsl, maner, Mieusoro IlyTu.

OBOBIIAIOHIEE TOBTOPEHUE

Pomp ¢m3ukur W acTpOHOMHHM B 3KOHOMHYECKOH, TEXHOIIOTHYECKOM,
COIIMANBHON M 3THYECKOH cdepax IEsTENbHOCTH YEIIOBEKa; POJIb U MECTO
(U3MKM M acTPOHOMHM B COBPEMEHHOW HAay4dyHONl KapTHHE MHpa; PpOJb
¢usmyeckoii Teopun B (GOPMHUPOBAHHUHM MPEACTaBICHUH O (U3MUECKOM
KapTHHE MHpa, MecTo (U3MYECKOMl KapTHHBI MHpa B 0O0meM psmy
COBPEMCHHBIX €CTECTBEHHO-HaY4HBIX IPEICTABICHUN O IPUPOJIE.

MEXIIPEAMETHBIE CBA3U1U

Uzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce OCyIIECTBISIETCS C
y4€TOM COJCPIKATENBHBIX MEXKIPEAMETHBIX CBS3EH € KypcaMH MaTeMaTHKH,
OUOJIOTHH, XUMHH, TeOrpadiy U TEXHOJIOTHH.

Mescnpeomennsle ROHAMUA, CEA3AHHBIE C U3YUEHUEM MENO008 HAYUHO20
nosnanus: SBICHUWE, HAYYHBIH (akT, THUmoTe3a, (u3myeckas BeTUYHHA,
3aKOH, TEOpHUs, HaOIIOJEHHE, OKCIEPUMEHT, MOJICIMPOBAHHUE, MOJIEIb,
U3MepeHue.

Mamemamuka: pelicHHE CUCTEMBI YpPaBHCHHH; TPUTOHOMETPUICCKUE
byHKIHH: CHHYC, KOCHHYC, TaHTeHC, KOTaHT€eHC; OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO; BEKTOPbl U WX MPOCKIUH HA OCH
KOODJIMHAT, CJIOXEHHE BEKTOPOB; IPOM3BOJHBIC 3JIEMEHTAPHBIX (YHKIIUI;
NPU3HAKK MO00US TPEYTrOJIbHUKOB, OIPEIEICHHE TUIOIIA/H UIOCKUX QUTyp u
00BéMa TelL.

Buonozua: snexkTpudeckuie SBICHHAS B JKHBOM IpHpoJe, KoiebaTernbHbBIS
JBIDKCHUS B JKUBOW MPHPOJIE, ONTHYCCKUE SBICHUS B JKUBOU TPHPOJE,
JICHCTBUE paJualliy Ha )KUBBIC OPTaHU3MEI.

Xumun: cTpoeHUE aTOMOB U MOJICKYJI, KPUCTAJUIMIECKask CTPYKTypa TBEPIBIX
TEJ, MEXaHWU3MBbI O0Opa30BaHUSA KPUCTAJUIMYECKON PEMIETKH, CHEKTPAIbHBIN
aHaju3.

Teozpagpusn: MarnuTHBIE TIOMIOCAa 3eMIIM, 3aJIEKU MarHUTHBIX pyl, (POTOCHEMKa
3eMHOM IIOBEPXHOCTH, TPE/ICKA3aHIE 3eMIICTPSICCHHUIL.

Texnonozua: JNWHUW DSJCKTpOIEpenad, TIeHepaTop MEPEeMEHHOTO TOKa,
AJNEKTPOJABUraTeNb, MHAYKIIMOHHAS TICUb, paap, PAAHONPUEMHHUK, TEICBH30D,
AHTEHHA, IPOCKIIMOHHBIH aIapaT, BOJOKOHHAS ONTHKA, COJTHEYHAs OaTapes.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (68 1)

TemaTnuyeckuii 010K,
TemMa

OcHoBHOe cojeprkaHue

10cnoBHbBIE BU/bI 1€ATECJIbHOCTH yUalIUXCH

PA3JIEJ 1. PU3UKA U METOIbI HAYYHOTI'O ITIO3HAHUA (2 1)

Duzuka n MCTO/IbI
AHUAHAY4YHOI'O ITO3H
(29)

®dusuka — Hayka o npupozne. Hayunsie

METO/bI IO3HAaHUS OKpYXKAIoLIero Mupa. Poib skcriepuMeHTa U TeOpUH B
Iporecce NO3HAHUS IPHPOABL. DKCIEPUMEHT

B (u3MKe.

MonenupoBaHue HU3HUECKUX SBICHUI U porieccoB. Hayunsie
runote3sl. Pusnyeckue 3aKOHbI U TEOPUH. I paHUIIBI IPUMEHUMOCTH
¢m3uIecKkux 3aKoHOB. [IpHUHITUIT COOTBETCTBHSI.

Ponb u MecTo dusuku B popmMupoBaHnn

COBPEMEHHOU Hay4HOH KapTHUHBI MUPA, B IPAKTUYECKOHN 1€ATEIIbHOCTH
mozei

Pabora B rpy1mie 1o NoAroToBKe KOPOTKAX COOOIIECHHH 0 POJIH U MecTe (PH3UKH B
MPaKTHIECKOH AeSTETEHOCTH JIOJIEH.
OcBoeHHEe OCHOBHBIX TPUEMOB PabOTHI ¢ HU(POBOit TabopaTopueii mo puznke

PA3JIEJI 2. MEXAHHUKA (18 4)

Macca tena. Cuna. [Ipuanun cynepnosumnuu cut. Bropoif 3akon
Herorona muis matepuansHoii Touku. Tperuii 3akoH HproTona 1uist

KunemaTuxa Mexanndeckoe apuxeHue. OTHOCUTENIBHOCT MEXAHUYECKOTIO IIpoBeneHue sKcrIepUMEHTa: U3yYCHUE HEPaBHOMEPHOT'O IBIDKEHHUS € LIENBIO OIIPEIeTICHUs
59 nBrokeHns. Cucrema oTcuéra. TpaeKkTopus. MIHOBEHHOW CKOPOCTH; UCCIIE0BAHNE COOTHOLIECHHS MEXKY MYTSIMH, IPOHAEHHBIMU TEJIOM
[Nepememnienne, CKOPOCTh (CpeaHSAST CKOPOCTh, MTHOBEHHAS CKOPOCTB) M | JKEHHH3a ITOCIIEI0BATENbHBIE PaBHBIE TPOMEXYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM J[BH
YCKOpEHHE MaTepHAIbHON TOUKH, UX MIPOEKIHH HA OCH CUCTEMBI HaJaJIHON CKOPOCTBIO, PABHOW HYIIIO C; U.BA3KOH JKHIKOCTH HUE ABW)KEHHMS IIApPHUKA B3yde
koopauHat. ClioxeHue nepeMelieHU U cI0KeHHe CKOPOCTEH. OOBsiCHEHHE OCHOBHBIX MPHHIIMAIIOB JISUCTBUS TEXHUUECKUX YCTPOICTB, TAKUX KaK:
PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MIPSIMOJIMHEIHOE IBHKEHUE. CIHUOMET, LIENHbIE ¥ peMEHHBIE Nepejaun ABHKSHUS;, U YCIOBHI HX 0€301macHoro
I'padyiky 3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MYTH U HCIIOJIb30BAHUS B [IOBCEHEBHOM JKU3HU.
.eMEUIeHNs] MaTepUaIbHON TOUKU OT BpEMEHUIIEP Pemrenne pacu€THBIX 3a/1a4 C SBHO 3aTaHHOHN (pU3MYIECKOI MOJIETBIO C HCIOIb30BaHHEM
CBobonHoe mazeHue. Y cKopeHne CBOOOIHOTO TaJICHUS. OCHOBHBIX (DOpMYJT KHHEMATHKH.
Kpuonuneitnoe npnxenue. J[BuxkeHre MaTepuantbHON TOUKH MO [Moctpoenne u ananmu3 rpadUKOB 3aBUCHMOCTEH KHHEMATHYECKUX BEIMYHNH OT BPEMEHH.
OKPY)XHOCTH C TIOCTOSTHHOM ITO MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, | Pacrmo3HaBaHue (pU3MYECKHX SIBICHUH B YUeOHBIX ONBITAX U OKPYXKAIOIISH KU3HH:
nMHelHas ckopocTb. [lepuon u yactora oOpaleHus.. PaBHOMEPHOE U PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE ABUKEHNE, CBOOOAHOE MaJIeHue Tell,
LleHTpOCTpEeMUTETBHOE YCKOPEHUE JIBIDKEHHE 110 OKPY)KHOCTH.
Omnucanre MEXaHUIECKOTO JABHXXCHMUS C UCITOJIB30BAHHUEM cbmw{ecxux BCIIMYUH:
KOOpJMHATA, MyTh, IEpEMEIEHHE, CKOPOCTh, YCKOPEHHE.
Pabora B rpymnmax npH INIaHUPOBAHNH, TIPOBEICHUH M HHTEPIIPETALNH PE3yIbTATOB OIBITOB
U aHAJIN3€ JOIOJHHUTEIBHBIX HCTOYHUKOB HH(OpMAIUH 110 TeMe
JluHamuka [Ipunnun otHocuTenbHOCTH ["anuies. [IpoBeneHue sKcriepuMEHTa: UCCIeI0BaHNEe
(79) [epsoiii 3axon HeroToHa. MIHepunaabHbIe CHCTEMBI OTCUETA. 3aBHCHMOCTH CHJI yIPYTOCTH, BOHHUKAIOIINX B MPYXHWHE M PE3UHOBOM 00pasIe, OT HX

I[e(i)OpMaIII/II/I; H3YyUCHUEC IBUIKCHUA 6pyCKa 10 HAKJIOHHOM IIIOCKOCTH,; HCCIICAOBAHUC
yCJ'IOBI/II71 PpaBHOBECHUSL TBépI[OI‘O TeJ1a, UMCIOLICTO OCh BpalliCHUA.




MaTepHaIbHBIX TOUEK.

3akoH BceMupHoro Tsrotenust. Cuna tsxectu. Ilepsast kocMuueckast
CKOPOCTB.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunst Tperus (okosi, CKONIbXeHNUs, kKadueHus ). Cra TpeHwsI.
Cyxoe Tpenue. Cuia TpeHHs CKOJIBKEHUS U CUJIA TPEHUST TOKOS.
Koa¢durpeHt TpeHus.

Cuna conpoTHBIIEHHS TPH ABW)KECHUH TeJa B XUIKOCTH WIH Ta3e.
[MoctynarensHOe U BpalaTeIbHOE ABM)KCHNE a0COIIOTHO TBEPIOTO
Telna.

MoOMEHT CHIIBI OTHOCHUTENEHO OCH BpamieHus. [linedo cuibl. YcnoBus
paBHOBecHs TBEPOTO TeENa

OO0BbsicHeHHE 0COOCHHOCTEH PABHOMEPHOTO M PABHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO
JBIXEHHS, CBOOOIHOTO MaJeHHs TeJ, IBIXEHHS 10 OKPYKHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aK0OHa BCEMUPHOTO TSATOTEHUS.

OOBsicHEeHNE OCHOBHBIX IIPHHIIAIIOB JIEUCTBUS TEXHUIECKHUX YCTPOIMCTB, TAKUX KaK
MOAIIAITHAKH.

OOBsCHEHNE IBIKEHUS HCKYCCTBEHHBIX CITyTHHKOB.

Pemenue pacy€THbIX 3a1a4 C BHO 3a/1aH-

HOU (pU3HYECKOIT MOJEIBIO € HCIOIB30Ba-

HHEM OCHOBHBIX 3aKOHOB M ()OpPMYII TUHA-

MHUKH.

PacniozHaBaHue (hU3NUCCKUX SIBICHUI B YUECOHBIX OMBITAX U OKPYKAIOIICH KHU3HU: HHEPLIUS,
B3aUMOJICUCTBHE TEJI.

AHanu3 Gu3nYecKuX MPOLECCOB U SBICHHUI C HCIOIb30BAaHUEM 3aKOHOB M IIPHUHIIUIIOB:
3aKOH BceMupHoOro Tsarorenus, I, I u 1

3ak0HBI HBI0TOHA, IPUHINT CYNEPIIO3UIUH CHIL, TPUHIUI PaBHOMPAaBHOCTH HHEPIUAIBHBIX
CHCTEM OTCUETA

3aKOHBI COXpPAHEHHS B
MEXaHUKe
(64)

Hmnynsc MaTepuaiabHOM TOUKH (TeEna),

CHCTEMBI MaTEePUAIbHBIX TOUEK. VIMITyIIbC CHIIBI M H3MEHEHNE UMITYJIbCa
Tena. 3aKOH COXpaHEeHUs UMIIyibca. PeakTuBHOE ABMXKEHHE.

Pabora cuibl. MOIIHOCTD CHITBL.

Kunerndeckas sHeprus MatepuanbHoil Touku. Teopema 00 H3MEHEHUH
KHMHETUYECKON 3HEpTUu.

[Totenuunanbhas ueprusd. IloreHnmanbHast SHEPTUS yIPYro
nedopmupoBaHHO# NPYXUHEL [oTeHIMaIbHAS SHEPTHs TeNa BOIU3H
MIOBEPXHOCTH 3eMIJIH.

[NoTeH1manbHEIE ¥ HEMOTEHIUAIbHBIE

cibl. CBsI3b pabOTHI HEMOTEHIIMAIBHBIX

IIpoBeneHne >KcIIepIMEHTa: H3y4eHHEe a0COMIOTHO HEYIIPYTOro yaapa ¢ MOMOIIBIO JBYX
OJIMHAKOBBIX HUTSHBIX MasTHUKOB; HCCIIEOBAHIE CBS3U pabOTHI CHIIBI C H3MEHEHHEM
MEXaHUYECKOH SHepruy Teila Ha NpUMEpe PacTsKEHUS pe3UHOBOIO JKIyTa.

Pemenne pacy€THBIX 3a1a4 C SIBHO 33JaHHOM (DM3MIECKOI MOZENBIO C HCIIOJIb30BaHUEM
-OCHOBHBIX 3aKOHOB 1 (hOpMysT TUHAMHUKH U 3aKOHOB COXPAaHEHHSI.

Pemenne kauecTBEHHBIX 3a/1a4 ¢ OTIOPOM HA M3yUEHHBIE B pazjiene «MexaHnKa» 3aKOHBI,
3aKOHOMEPHOCTH 1 (YU3HIECKHE SIBICHHUS.

OnucaHne MeXaHNIeCKOTO ABW)KEHHUS C -UCIIOJIb30BaHNeM (DU3HYECKUX BEITHYUH: -

CWJI C U3MEHEHUEM MEXaHUYECKOH 3HEPrHU CUCTEMBI Tell. 3aKOH
COXpaHEHUs] MEXaHHUYEeCKO SHEepIuu.
VYupyrue u Heynpyrie CTOTKHOBEHHS

HMITYJIbC TeJla, KHHEeTHUeCKasi SHeprHsl, TOTeHIaNbHas SHeprHs, MeXaHuuecKas paboTa,
MeXaHH4YeCKasi MOIITHOCTb.

AHanu3 HU3NYECKHX TPOLIECCOB U SBICHHUH C HCTOIB30BAHHEM 3aKOHA COXPAHCHUS
MEXaHHYECKOil SHEPTHH, 3aKOHA COXPAHECHHS UMITYJIbCA.

OOBscHEHNE OCHOBHBIX IPHHIIAIIOB JEHCTBUS TEXHUUECKUX YCTPOMCTB, TAKMX KAK: BOJAOMET,
KONEp, NPYKUHHBII HCTOJIET.

OOBbsICHEHHE IBIDKCHUS PAKeT C OMOPOil Ha M3yUeHHbIC (PH3MIECKHE BETUYNHBI U 3aKOHBI
MEXaHHKH.

Hcnonb30BaHue MPH MOATOTOBKE COOOIICHUH O MPUMEHEHHN 3aKOHOB MEXaHUKN
COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJIOTHH JUIs IOMCKA, CTPYKTYPHPOBAHHS,
MHTEpIpETaly U PeCTaBICHU HHPOPMAIINK, KPUTHUCCKHN aHAIU3 MOJIydaeMoii
uHbOpMaUH

PA3JEJI 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMMKA (24 4)




-OCHOBBI MOJIEKYJIPHO
KMHETUYECKOH TEOpUHU

(CRY)

OCHOBHBIE MTOJI0KEHHUS MOJIEKYIAPHO-KHHETHYECKOIl TEOpHH.
Bpoynosckoe nmkenue. Auddysus. Xapakrep IBIKEHUS H
B3aMMOJCHCTBHUS YacTHI] BelecTBa. MoJien CTpOeHHUs Ta30B,
JKHUJIKOCTEH U TBEPBIX TN U OOBSICHCHUE CBOWCTB BEIIECTBA HA OCHOBE
9TUX Mojenel. Macca monekyn. Konndectso BemectBa. [TocrosiHHas
Asoranpo.

IIpoBeneHne sKcriepuMEHTA: OINPEIeICHUE MACChl BO3yXa B KIIACCHOM KOMHATE Ha OCHOBE
n3MepeHnit 00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/yXa B Hell; McCIe0BaHNHE
3aBUCUMOCTHU MEX]ly TapaMeTpaMH COCTOSHUSI Pa3pe:KEHHOIO rasa.

OOBsicHeHNE OCHOBHBIX IPHHIIAIIOB JEHCTBUH TEXHHYECKUX YCTPOUCTB, TAKHX KaK: TepMO-

TemnoBoe paBHOBecue. Temmeparypa u e€ m3mepenue. [llkana
temneparyp Llembcus.

Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KHHETHYECKON TEOPUH UIealbHOTo ra3a. AGCOMIOTHAS TeMIlepaTypa Kak
Mepa cpeaHeil KHHEeTHYeCKOW SHEPTUH TEINIOBOTO JBHKECHHS YaCTHI
ra3a. ['a3oBble 3aKkoHbI. YpaBHeHue MeHeneeBa—Kianeiipona. 3akoH
Jlanbrona. M3omnporieccel B uaeanbHOM rasze ¢ moCTOSIHHBIM
KOJIMYECTBOM BellecTBa. [ paduueckoe nMpeacTaBieHHe H30MPOIIECCOB:
H30TepMa, H30Xopa, u3obapa

MeTp ¥ 6apoMeTp; U yCIIOBHI nX 0€301acHOTO UCHONB30BaHMs B IOBCEAHEBHON JKH3HU.
Pacrio3HaBaHue Qu3nUeCKUX SIBICHUH B YUEOHBIX OIBITAX U OKPYIKAIOIIEH SKU3HU:
nuddy3usi, OpOyHOBCKOE IBIKEHHE.

OnycaHye TEIUIOBBIX SIBJICHUH C HCIIOJIb30BaHHEM (DH3MYECKUX BEJIMYUH: IaBJICHUE Ta3a,
TeMIepaTypa, CpeAHssI KHHETUIECKask SHEPTUs XaOTHIECKOTO IBHKEHHS MOJIEKY,
CpeHEKBaIPaTHYHAs CKOPOCTh MOJIEKYJL.

Anann3 pU3NIECKUX MPOIECCOB U SIBJICHHUH C HCIOJIb30BAaHUEM MOJICKYJISIPHO-KHHETHYECKOH
TEOPHH CTPOEHHUS BEILIECTBA, FA30BBIX 3aKOHOB, CBSI3U CpeJHEN KUHETHUECKON SHepruu
TEIUIOBOTO JBIDKCHHUS MOJIEKYJI ¢ a0COMIOTHON TeMIIepaTypoi.

Penienne pacu€THBIX 3a/1a4 € SBHO 3aJJaHHON (PH3HMUYECKOI MOJIENBIO € MCIIOIb30BAHHEM
ocHOBHBIX monoxeHuit MKT, 3axoHOB 1 popMysT MOJEKYISAPHOH HU3UKH.

Pabora B rpymnmax npy IIaHUPOBAaHUY, TIPOBEICHUH M MHTEPIIPETALNH PE3YIIbTaTOB OIBITOB
W aHaJIM3e JOIOJIHUTEIBHBIX HCTOYHUKOB HH(OPMAIHH 110 TeMe

OCHOBEI
MHUKUTEPMOINHA
(10 1)

TepMmoauHamuueckas cucreMa. BHyTpeHHsis1 sHeprus
TEPMOANHAMHYIECKOH CHCTEMBI U CIIOCO0BI e€ n3mMeHeHus. Kommuectso
TEIUIOTH U paboTta. BHyTpeHHSsI SHEPTHSI 0JTHO-

aTOMHOTO HJEeaJTbHOTO Ta3a. BUIBI Temonepeaayn: TeIIoNpOBOIHOCTb,
KOHBEKIIUS, H3IydeHHe. Y JeTbHAs TeTIOEMKOCTD BEIECTBA.
KonndecTBo TemioTsl npu Temionepeaaye.

IMonstue 06 agnabatHoM nporecce. [1epBbli 3aKOH TePMOIMHAMUKH.
[IpumeHeHNe nepBOro 3aKOHA TEPMOJUHAMUKH K H30IIPOLIECCaM.
I'paduyeckas nHTEpIpETaIUs PabOTHI Ta3a.

Bropoti 3akoH TepMonnHaMuKi. HeoOpaTUMOCTh IPOLIECCOB B MIPUPOIE.
TenuoBble MamIuHbL. [[pUHIMUNIbBI 1EHCTBUS TETUIOBBIX MAILUH.
[IpeoOpaszoBanus sHepruu B TeruioBbix MamuHax. KI1J] rernnosoit
marusbl. [ukn Kapro u ero KIT/. Dxonorunyeckue npodaeMbl
TEIJIOHEePre-TUKU

ITpoBeneHne yueHNUECKOTO SKCIIEPUMEHTA: H3MEPEHHE Y/IETbHOHN TEIIOEMKOCTH BEIECTBA.
OOBsiCHEHHE OCHOBHBIX IIPHHIIMIIOB JISUCTBUS TEXHUUECKUX YCTPOICTB, TAKUX KaK:
JIBUTATeIb BHYTPEHHETO CrOpaHus, OBITOBOI XOMOAMIFHAK, KOHIHUIIMOHED; U YCIOBHH HX
6e3-0mac-HO-TO UCHONB30BaHMS B TOBCEAHEBHON JKH3HN.

OmnncaHne U3y4eHHBIX CBOHCTB TEJ U TEIUIOBBIX SIBICHUI C HCTIOIBb30BaHUEM (pr3HUecKuX
BEJIMYMH: JIaBJICHUE ra3a, TeMIIepaTypa, KOJINYeCTBO TEIUIOThI, BHYTPEHHsIS SHEprus, paboTa
rasa.

Pemenne pacy€THBIX 3a1a4 C SIBHO 33JaHHOW (PM3NYECKOH MOJIEIIBIO C HCTIOJIb30BaHIEM
OCHOBHBIX 3aKOHOB 1 ()OPMYIT TEPMOJHHAMHUKH.

Pemrenne kauecTBeHHBIX 3a/1a4 C ONOPOil HA U3ydeHHBIE B pa3zene «MonekynspHas pusnuka
U TEpMOAMHAMHUKA)Y 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUe SBICHUS.

Pabora B rpymnmax npu aHanu3se JOMOJHATEIEHBIX HCTOYHHKOB HH(GOPMAIIUK IO TeMe

COCTOSIHMS ArperatHble
.BEIIeCTBa
oBble niepexoabidas

(59

[TapooGpa3zoBanue u koHaeHcanus. Vicnapenue u kuneHue. AGCoNOTHAs
Y OTHOCHTEJIbHAS BIAXHOCTh Bo31yXa. HacelleHHbli nap. Y aenbHast
TEIUIOoTa MapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyphbl KUIICHUS OT
aBJICHUS.

[IpoBenenue sKCrepUMEHTa: U3MEPEHUE OTHOCUTEIBHOM BIaXXHOCTH BO3IyXa.
OObsiCHEHHE OCHOBHBIX MPUHIIMIIOB IEUCTBUS TEXHUUECKUX YCTPOICTB, TAKUX KaK:
TUTPOMETP U IICUXPOMETP, KaTOPUMETP; U YCIOBHUI NX 6€30I1aCHOT0 MCIOIb30BaHUS B
MOBCEHEBHOU KU3HHU.

Tsépnoe teno. Kpucrammmueckue u amopdHbIe Tena. AHU30TPOIHS
cBO#icTB KprcTamioB. JKuakue kpucraiuibl. CoBpeMeHHbIE MaTEepHAIIBI.
[naBieHne U KPUCTALTH3ALMS. Y AeNbHAS TEIJIOTa [UIaBICHHS.
CyOmumarnms.

YpaBHeHHE TEMIOBOTO OaaHca

Onucanue MPUHIOUIIOB IOJIYY4YE€HUSI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YUCIIE
HaHOMaTepHaaoB.

Pemenne paC'{éTHBIX 3aJa4 C ABHO 3aZ[aHHOﬁ (1)I/I3I/ILICCKOI71 MOACIIBIO C UCITOJIb30BAHHUEM
YpaBHEHUA TEILIOBOTO Oaanca.

Pemenue kauecTBEHHBIX 3aaa4 ¢ OHOpOﬁ Ha U3Y4YC€HHBIC 3aKOHBI, 3aKOHOMEPHOCTH U




(u3nuecKye ABICHUA 110 TEME.

Pacmo3HaBanue Qu3NUeCKUX SIBICHUI B y4SOHBIX OIBITAX U OKPYIKAIOIICH JKU3HHU:
nedopmarys TBEPABIX TEN, HarpeBaHUE U OXJIAXK/ICHUE Tell, I3MEHEHHE arperaTHbIX
COCTOSIHUH BEIIeCTBa M 0OBSICHEHNE X Ha OCHOBE 3aKOHOB 1 (hOpMyIT MOJIEKYIISIPHOH
-(u3nky.

Hcnonp3oBaHne HHPOPMAITMOHHBIX TEXHOIOTHH) JUIS TOUCKA, CTPYKTYPUPOBAHHS,
MHTEpIPETaLiU U NPEJCTaBICHUS HHPOPMALIUH TIPU MOATOTOBKE COOOIIEHHIH 0 IPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOH (DM3HKU U TEPMOANHAMMKHU B TEXHUKE U TEXHOJIOTHIX

PA3JIEJI 4. DJIEKTPO/I

WHAMHKA (22 4)

DIeKTpOoCTaTHKa DnexTpu3anus Tesl. Dnekrpudeckuil 3apan. [Isa Buna snexrpuueckux | IlpoBeneHue sxcriepuMeHTa: H3MEPEHUE HNEKTPOEMKOCTU KOHAEGHCATOpA.
1 10)) 3apsioB. [IpOBOAHUKY, TUAIEKTPUKH U TOIYIIPOBOJHUKN. 3aKOH OOBsCcHEHNE OCHOBHBIX NPUHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPOHCTB U TEXHOJIOTHH, TAKUX
COXpPaHEHUS NEKTPUIECKOTO 3apsa. Kak: JIEKTPOCKOII, 3JIEKTPOMETD, IEKTPOCTATUIECKAs 3aIUTA, 3a3eMIICHHUE
BsaumopeiictBue 3apsaa0B. 3akoH Kymnona. ToueyHbIH IIeKTPUIECKUI ANIEKTPONIPHOOPOB, KOHICHCATOP, KOMMUPOBAIBHBIN anmnapar, CTpYIHbIA IPUHTED; U YCIOBUI
3apan. Dnekrpuueckoe none. Hanpssk€HHOCTB 37EKTPHYECKOTO MO, nx 0e30IacHOro NPUMEHEHHUS B IPAKTHUECKOH JKU3HU.
[Ipunun cynepno3unuu 3aeKTpudeckux nouae. Jinauu Penrenne pacu€THBIX 3a/1a4 ¢ BHO 3aJaHHON (DPU3MUECKON MOZEIBIO C HCIIOIb30BAaHHEM
HanpsHKEHHOCTHU 3JIEKTPUUYECKOTO MOJIS. OCHOBHBIX 3aKOHOB 1 ()OPMYJI 3TEKTPOCTA-
Pabota cun anexkrpocratudeckoro mois. [lorennuan. Paznocts THUKH.
MIOTECHIHAJIOB. Pemenne kauecTBEeHHBIX 3aa4 C OMOPOH HA N3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
[TpoBOHMKH U THINEKTPUKH B IIEKTPOCTATHIECKOM IIOJIE. (usHIecKue SIBICHHUS 0 TeMe «DIEKTPOCTATHKAY.
JlusnexTpudeckas TPOHUIAEMOCTb. Pacrio3HaBaHue Gu3nUecKuX SIBICHHH B yIEOHBIX OIBITaX M OKPY)KAIOIIEH JKU3HU:
OnektpoémrocTs. KoHzeHcaTop. DneKTpoéMKOCTh IIIOCKOTO 3IIEKTPHU3ALUS TEJ, B3aUMOJICHCTBHE 3aps/I0B; U 0OBSICHEHHE UX HA OCHOBE 3aKOHOB U
KOHJIEHCaTopa. DHeprys 3apsKEHHOTO KOHAEHCaTopa (hOpMyI SMEKTPOCTATUKH.
OmnncaHne U3y4eHHBIX CBOHCTB BEIIECTBA U 3JEKTPHUECKUX SIBICHHUH C MCHOIB30BaHHEM
(hU3MUECKUX BEMYNH: 3IEKTPHUCCKUH 3apsj, HAPSDKEHHOCTD JJIEKTPHIECKOTO MO,
MOTEHIHAJ, Pa3sHOCTh MOTEHIHANIOB, JIEKTPOEMKOCTb.
Anann3 U3NIECcKHX MPOIECCOB U SBICHUH C HCHOIB30BaHNEM (H3UIECKUX 3aKOHOB: 3aKOH
COXPaHEHUs IIEKTPUIECKOTO 3apsiaa, 3akoH Kyrona.
Pabora B rpymnmax npu aHanu3e JOMOJHATENEHBIX HCTOYHHKOB HH(GOPMAIIUH U MOATOTOBKE
COOOIEHUI O TIPOSIBICHUH 3aKOHOB AJIEKTPOCTATUKH B OKPYIKAIOIIEH J)KU3HU U TIPUMEHEHUH
UX B TEXHUKE
IocTossHHBII DNeKTpUIECKHH TOK. Y CIIOBHUS CYIIECTBOBAHNUS MICKTPHIECKOTO TOKA. [TpoBeneHne >KCIIEpHIMEHTA: N3YyIEHHE CMEIIAHHOTO COEINHEHHS PE3UCTOPOB; U3MeEpe

3JIEKTPUUECKUI TOK.

Toxu B pa3an4HbIX
cpenax
(12 9)

HcTounuku

Toka. Cuna Toka. [TIoCTOsSHHBINH TOK.
Hanpsoxenue. 3akon Oma a7 yuacTka
LIETIH.

BHCKTpI/I‘IeCKOC COIIPOTUBJICHHUE. VYnensHOE COIIPOTHBJICHUE BEIICCTBA.

[ocnenoBarenbHOE, MapaLieIbHOE, CMEIIAHHOE COSTUHEHIE
MIPOBOJHUKOB.

Hue DJIC uCTOUHNKA TOKA M €r0 BHYTPEH-

HEro CONMPOTHBIICHUS; HAOIIOICHUE DIIEKTPOJIH3a.

OOBbsiCHEeHHE OCHOBHBIX MPHUHIIMIIOB JEUCTBUS TEXHUUECKUX YCTPOICTB U TEXHOJIOTHH, TAKUX
KaK: aMIIEPMETP, BOJIIETMETP, PEOCTAT, HCTOYHUKH TOKA, 3JIEKTPOHArpeBaTEILHBIC TPHOOPEI,
AIIEKTPOOCBETUTEIBHBIC TIPHOOPHI, TEPMOMETP COTIPOTUBIICHHUS, BAKYYMHBIH JHOI,
TEPMHUCTOPHI ¥ POTOPE3UCTOPHI, TOTYIMPOBOAHUKOBEINA AHOI, TATbBAHUKA; M YCIOBHH UX
06e30macHOro NPUMEHEHUS B TPAKTUYECKON JKU3HH.




Pabota anexrpuueckoro Toka. 3akon xoyns—Ilenna. MomHocTsh
3NEKTPUYECKOTO TOKA.

O/1C u BHyTpeHHEe CONPOTHBICHUE UCTOYHUKA TOKA. 3akoH OMa ayst
MOJTHOH (3aMKHYTOI#1) 3NeKTprueckoit nenu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAs NPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCHMOCTh
COTPOTHUBIICHUS METAIIOB OT TeMrieparypbl. CBEpXIPOBOIUMOCTb.
DnekTpuuecKuil Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.
[onynpoBoganku. CoOCTBEHHAsI U IPHIMECHAST TIPOBOJUMOCTD
MOIynpoBoAHUKOB. CBo¥icTBa P—N-niepexona. [loaynpoBoaHHKOBEIE
puOOPEIL.

DNEeKTPHYECKUI TOK B PACTBOPAX U PacIIaBax JIEKTPOIUTOB.
DIIeKTPOIUTHYECKAs TUCCOLMALIUS. DIEKTPOIIHU3.

DIIeKTpUUYECKUIl TOK B ra3ax. sITeJIbHBIN U HeCaMOCTOSTeNbHBIN -CaMOCTO
us. [lnazmapaspsn. Mosx

Pemenne pacu€THBIX 3a/1a4 C BHO 3aHaHHOHN (pU3NYIECKOM MOJETBIO C HCIOIb30BAaHUEM
OCHOBHBIX 3aKOHOB M ()OopMyIT TeMbI «[10CTOSIHHBIH AIIeKTPUIECKUI TOKY.

Pacrio3HaBaHue Qu3nUecKuX SIBICHUH B yIEOHBIX OIBITaX M OKPY)KAIONIEH JKU3HU:
3NIEKTPUYECKast IPOBOAUMOCTS, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JICHCTBUS
TOKa.

AHanu3 3NeKTPUIECKUX SIBICHUH U MIPOIIECCOB B IETSAX MOCTOSHHOTO TOKA C
UCTIONb30BaHNEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH MOCIEA0BATENLHOTO U
HapauIeNIbHOTO COSTUHEHHS IIPOBOHUKOB, 3aKOH JKOYIsI—

Jlenna.

OnvrcaHne U3yYEeHHBIX CBOICTB BEIIECTB M AJIEKTPUIECKHX SIBICHUH C UCIIOJIB30BAHUEM
(hU3NUECKUX BEITMYHH: SJICKTPUUCCKUN 3apsi, CHIIa TOKA, 3TEKTPUIECKOE HaNpsUKEHNE,
3JIEKTPUYECKOE COMPOTUBIICHUE, Pa3HOCTh MoTeHnanoB, 3/1C, paboTa Toka, MOITHOCTh
TOKA.

Hcnonp3oBaHue HHPOPMAIIMOHHBIX TEXHOIOTHH JUIs TIOUCKA, CTPYKTYpPUPOBAHHUS,
MHTEPIpETalny ¥ MpeICTaBIeHUS HH(GOPMAIMH IIPU MTOTOTOBKE COOOMIEHUH O IIPUMEHEHUH
3aKOHOB IIOCTOSIHHOTO TOKA B TEXHUKE U TEXHOJIOTHSIX

Pe3seps (2 u)

11 KJIACC (68 1)

TemaTnuecknii 610K,
Tema

OcHoBHOE coaepkaHue

BU/IbI ICATEJIbHOCTH YYAlIUXCH OcHoBHBIE

PA3JIEJI4. DJIEKTPO/

WHAMMKA (11 1)

MarnuTHOE noJe.
DeKTpoMarHuTHast
uaayknus (11 u)

IlocTosaHHBIE MAaTHUTEL. B3aumoaeicTBUE TOCTOSHHBIX MATHUTOB.
MarnutHoe nosie. Bektop MarautHo# MHAYKIMY. [IpyuHIun
CyNEepHO3ULUN MAarHUTHBIX Nosiel. JIMHUM MarHUTHOW MHIYKIUH.
KaanHa JIMHUM MarHUTHOM UHAYKIHUH I10JI TIOCTOSAHHBIX MarHuTOB.
Mar=uTHOe 1oJIe IPOBOAHNKA ¢ TOKOM. KapTrHa Mt HHIYKIAN
MarHATHOTO

TIOJIS TMHHOTO TIPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO
IPOBOJHUKA,

KaTyIIKu ¢ TokoM. OnbIT Opcerena. B3anmozeicTBre NPOBOIHUKOB C
TOKOM.

Cuna Amriepa, € MOJyJb M HalpaBJICHHE.

Cuna Jlopenna, e€ MOIynb 1 HampasieHue. [[BIkeHne 3apsHkeHHON
YaCTHIIBI B OXHOPOJHOM MAarHUTHOM 1oje. PaboTa cuist

Jlopenma.

SIBieHune 3nexkTpoMarHuTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOM

IIpoBeneHre SKCIEpUMEHTA: U3YYEHUE MATHUTHOTO IO KAaTYILKU C TOKOM; UCCIIEJOBaHHE
JIeHCTBUSI TOCTOSHHOTO MAarHUTa Ha PaMKy ¢ TOKOM; MCCJIEIOBaHUE SIBJICHUS
JIEKTPOMArHUTHOM UHIYKLUH.

OOBbsiCHEHHE OCHOBHBIX MPUHIIMIIOB ISUCTBUS TEXHUUECKUX YCTPOICTB, TAKUX KaK:
MOCTOSIHHBIE MarHUTBL, 3JIEKTPOMAarHUThl, 3JEKTPOABUraTelb, YCKOPUTEIU 2IEMEHTapPHBIX
YaCTHI], THAYKIIMOHHAS 11€Yb; U YCIOBHI MX 0€3011acCHOTO MPUMEHEHHS B IPAKTHIECKOI
JKU3HU.

Penienue pacy€THBIX 3a/1a4 HA MpUMeHeHue GpopMyI TeMbl «MarHuTHOE ToJe.
DEeKTpOMarHUTHast HHAYKLIHS.

PerieHne kauecTBEHHBIX 3aJ1a4 C ONOPOM HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(usmUecKye sBICHUS TeMbl « MarHuTHoe ToJie. DIeKTpOMarHUTHAST HHITYKIUS.
Omnperenenne HAPaBIEHNs BEKTOPA MHAYKIIUA MarHUTHOTO TOJIS IIPOBOJHUKA C TOKOM,
cuibl Amriepa u cuiiel Jlopenua.

PacnozHaBanue pU3MUYECKUX SBICHHUI B y4eOHBIX ONBITAX M OKPYKAFOLICH KHU3HH: B3aHMO-




uHayknud. D/1C uHAyKIuy. 3aKOH 3JEKTPOMAarHUTHON MHAYKIHU
®dapapest.

Buxpesoe anexrpuaeckoe nore. 3/1C MHAYKIUH B TPOBOTHHKE,
JIBIDKYILEMCSI T10-

CTYNaTeNIbHO B OJHOPOIHOM MarHUTHOM

noJe.

IIpaBuio Jlenna.

WunyxruBHOCTS. SIBIeHUE camonsayKiuun. 3C caMOMHIYKIUH.
OHeprust MarHUTHOTO NOJIS KaTyIIKU C TOKOM.
DIEeKTpOMarHUTHOE 1oJie

JEUCTBUE MATHUTOB, 3JI€KTPOMAarHUTHAs! HHIYKIMS, JeHCTBHE MarHUTHOTO OIS Ha
IIPOBOJHUK C TOKOM U JABIKYIIUICS 3apsi.

AHanu3 371eKTpOMAarHUTHBIX SIBJICHUH C HCIIONb30BaHUEM 3aKOHA HJICKTPOMArHUTHOM
HUHIYKIHH.

OnucaHne U3y4eHHBIX CBOUCTB BELIECTB M AJIEKTPOMArHUTHBIX SIBIEHUII C HCTIOIb30BaHUEM
(hU3MYECKUX BENUYUH: HHAYKIUS MAarHUTHOTO T0JIs, cuna Amrepa, cuna JlopeHna,
UHIYKTUBHOCTB KaTYIIKHU, SHEPTUS NEKTPUIECKOTO U MArHUTHOTO TOJIeH

Paznen 5. KOJJEBAHUS U BOJIHbBI (24 u)

MexaHU4eCKHE B
3JIEKTPOMArHUTHEIE
kosebanus(9 41)

KonebarenbHast cuctema. CBOOOJHEIE MEXaHUUECKUE KOJICOaHUS.
lapmonnyeckue konedanus. [lepron, gacroTa, ammmuryza u ¢asza
kosebanuii. [IpykuHHBII MaSTHUK. MaTeMaTHYeCKU MasTHHK.
YpaBHeHHE rapMOHHYECKHX KosieOanuii. [IpeBpaienne sHepruu npu
rapMOHUYECKUX KOJICOAHUSX.

KounebatenbHblii KOHTYp. CBOOOTHBIC JJICKTPOMArHUTHBIC KOJIcOaHHs B
H/IeaIbHOM KoJieOaTeIbHOM KOHTYpe. AHAJIOTHSI MEXKTy MEXaHHIECKIMU
1 3NeKTPOMArHUTHBIMHU Konebauusamu. Popmyna Tomcona. 3akoH
COXPAHEHUsI HEPTUH B HICATFHOM KOJIe0aTeIbHOM KOHTYpE.

IIpoBeneHne 3KCIEPHUMEHTa: UCCIICIOBAHHUE 3aBUCUMOCTH I1€pHO/Ia MAJIbIX KoJIeOaHui rpy3a
Ha HUTH OT JUIMHBI HUTH M MacCCHI IPy3a; UCCIIEA0BAaHNE IEPEMEHHOTO TOKA B IETIH U3
MOCIIe/IOBATENIbHO COeANHEHHBIX KOHIEHCATOPA, KaTyIIKH H PE3UCTOPA.

OOBsCHEHHE OCHOBHBIX MPHHIIUIIOB JEUCTBUSI TEXHUUECKHUX YCTPOICTB, TAKUX KaK:
ANIEKTPUIECKHH 3BOHOK, TeHEPaToOp IMEPEMEHHOT0 TOKa, JINHHUH IEKTPOIepeaay; H yCIOBUH
nx 0e30IacHOr0 MPUMEHEHHUS B IPAKTHUECKOH JKU3HU.

Penrenne pacu€THBIX 3a/1ad ¢ BHO 3aJJaHHON (QU3MUECKON MOZIEIBIO C HCTIONIB30BAHHEM OC-

[MpencraBnenue o 3aTyxaloMmuX KoneOaHNsIX. BeIHyXJeHHEIE
MexaHm4yeckne konebanus. Pezonanc. BeiHyXIeHHBIC
JNEKTPOMATrHUTHBIE KOTeOaHMsI.

[lepemenHbIit Tok. CUHYCOUAANBHBIN TEpeMEHHbIH TOK. MOLTHOCTh
NIEPEMEHHOI0 TOKa. AMIUITMTYJHOE U JIeHiCTBYIOLIee 3HAaUCHUE CUJIBI TOKa
U HaIpsDKEHUsL.

Tpanchopmarop. [IponsBoacTBo, mepenada u moTpedIeHNE
NEKTPUIECKOI SHEPTHH. DKOJTOTHYECKUE PUCKH TIPH TIPOU3BOACTBE
3NeKTposHeprun. KymbTypa HCIoNb30BaHNs SIEKTPOIHEPTUH B
MOBCEIHEBHON KU3HU

HOBHBIX 3aKOHOB U ()OPMYJI, OIIMCHIBAIOIINX MEXaHHUECKUE M 3IEKTPOMarHUTHbIE
KOJIEOaHHS.

OnycaHue U3y4eHHBIX MEXaHHUECKUX U AJIEKTPOMATHUTHBIX KOJIEOaHUH C HCIIOIb30BaHUEM
(hU3MYECKUX BEIMYMH: IEPUOA ¥ 4acToTa KoyiebaHuii, aMIInTya 1 ¢aza konebaHuid, 3apsia 1
CHJIa TOKA B MPOIIECCE FaPMOHNYECKUX 3JIEKTPOMArHUTHBIX KOJIEOaHMH.

Pemenne kauecTBEHHBIX 33/1a4 C OMOPOi Ha M3yYeHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH,
OITHCHIBAIOLINE MEXaHUUYECKHE U SIEKTPOMArHUTHBIC KOJICOaHUS.

Pa6ota B rpynnax npH mjIaHAPOBaHHHU, IPOBEACHUH M MHTEPIPETALMH PE3YJIbTAaTOB OIBITOB,
Y QHAJIM3€ JIOTIOJIHHUTEIbHBIX HCTOYHUKOB HH(OPMAIMH [0 TeMe

Mexanuueckue u
JNEKTPOMArHUTHBIE
BOJTHBI (5 9)

MexaHnuueckue BOJHBI, ycI0BUs pacipoctpanenus. [lepuon. CkopocTs
pacnpocTpaHeHus U JulnHa BoJaHbL. [lonepeunsle U npo10IbHbIE BOJIHBL.
Wnrepdepennns u 1udpaxus MEXaHHIECKIX BOJIH.

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTE 3ByKa.

Bricota ToHa. TemOp 3ByKa.

OObsiCHEHHE OCHOBHBIX TIPUHIIUIIOB ICHCTBUSI TEXHHYECKUX YCTPOMCTB M TEXHOJIOTHIl, TAKMX
KaK: My3bIKJIbHbIEe HHCTPYMEHTHI, YIbTPAa3BYKOBasi JMArHOCTHKA B TEXHUKE U MEUIIMHE,
panap, paJuoNpHEMHNK, TEIEBU30D, aHTeHHa, Tenedon, CBY-neus; u ycnoBuit nx
6€30MacHOTO IPUMEHEHHS B PAaKTHIECKOHN KU3HH.

DJIeKTPOMArHUTHBIE BOJHBL. Y CIIOBUSI N3ITyYCHHS
JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTaus
BekTOpoB E, B, V B anmexrpomaraurtHoii BoHe. CBoiicTBa
9NIEKTPOMATHUTHBIX BOJIH: OTpaKEHHE, IPEIOMIICHHE, TOJIpU3aLIHs,

.

Pemenue pvaéTHbIX M KAQYC€CTBCHHBIX 3a1a4 C OHOpOﬁ Ha U3Y4YCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH, OIMMHUCHIBAOIIUE PACTIPOCTPAHEHUE MEXAHNUYCCKUX U DJICKTPOMArHUTHBIX
BOJIH.

Hcnonp3oBanune PIHCI)OpMaIII/IOHHBIX TEXHOJIOTHIt JUIL IOUCKA, CTPYKTYPUPOBAHUA,




mudpaxius, naTepdepeHuns. CKOpocTb 3JIeKTPOMArHUTHBIX BOJIH.
[Ikana 31eKTPOMarHUTHBIX BOJH. IIprMeHeHHEe 31IeKTPOMAarHUTHBIX
BOJIH B TEXHHKE U OBITY.

[IpuHnunel paguocBa3u U TeneBuAeHus. Paguonokanus.
DIEKTPOMAarHUTHOE 3arpsa3HEeHHE OKpYXKaroLel cpeibl

HHTEpIPETaLU U NPEJCTABICHUS HHPOPMALIUK IIPU OATOTOBKE COOOIEHHI 00
UCTIOb30BAHHUH IEKTPOMATHUTHBIX BOJH B TEXHUKE.

VYdactye B JUCKYCCHHU 00 3JIEKTPOMAarHUTHOM 3arpsI3HEHHH OKPY)KaIOIeH Cpembl.

Pabora B rpymnmax npu INIaHUPOBAHUY, TIPOBEICHUH W MHTEPIIPETALNH PE3YIIbTaTOB OIBITOB
U aHaJIN3e JOIOJIHUTEIBHBIX HCTOYHUKOB HH(OPMAIUH 110 TeMe

Onruxa(10 1) I'eomerpuueckas onrtuxa. [IpsmonuHeiiHoe pacpocTpaHeHne CBETa B [TpoBeneHne KcIIepIMeHTa: HaOJIIOICHNE AUCTIEPCHHU CBETa; H3MEPEHHUE TT0Ka3aTels
OJHOPOIHOH cpene. ToueuHsli HeToUHNK cBeTa. JIyd cBeta. HPEJIOMIICHUSI CTEKJIA; HCCIIEIOBAHUE CBOMCTB H300paXKeHNH B JINH3AX.
OtpaxxeHHe cBeTa. 3aKOHBI OTpaXKeHHs cBeTa. [locTpoeHne OOBsicHeHNE OCHOBHBIX IPHHIIAIIOB JEHCTBUS TEXHUUSCKUX YCTPOICTB M TEXHOJOT U, TAKUX
n300pakeHUH B INIOCKOM 3epKaie. KaK: 04KH, Jiyna, (poToanmnapar, IpoeKLIHOHHBIH aInapar, MUKPOCKOI, TEJIECKOII, BOJIOKOHHAs
ITpenomnenue cBeta. 3aKOHbBI MPENOMIICHUS CBeTa. AGCOMOTHBII OIITHKA, TU(PAKIMOHHAS PEIIETKA, HOJIIPOIT; ¥ YCIOBHIT MX O€30I1aCHOTO IPUMEHEHHUS B
noKa3zarels npesnomierus. [lonHoe BHyTpeHHee OTpakeHHe. MPaKTUYECKOH KU3HH.
[penenbHBIN yroi HOJHOTO BHYTPEHHET0 OTPaKeHHSI. Penrenne pacu€THbIX 3a/1a4 € SBHO 3aJJaHHON (QU3MUECKON MOJIEIBIO C UCIIONB30BAHHEM OC-
Jucnepcus cera. CrioxxHslit coctas Oenoro ceera. IBer.
Cobuparolue 1 pacCerBaroIIUe JIMH3bI. HOBHBIX 3aKOHOB M ()OPMYJI T€OMETPHUIECKOH ONITHKH.
Tonkas H3a. POKYCHOE PAaCCTOSHME U ONTUYECKAs CHIIA TOHKOMH IMoctpoenue u onucaHue U300paXKEHUs, CO3JaBAEMOT0 IUNIOCKUM 3€pPKAIOM, TOHKOH JIMH30H.
nuu3bL. [TocTpoeHne n3o00paxkeHui B COOMPAIOIINX M PACCEHBAIOLINX Pacrio3HaBanue Gpr3NUECKUX SIBJICHUH B ONBITAX U OKPYKAIOIIECH )KU3HH: IPSIMOJIMHEHHOE
nmH3ax. opMya TOHKOH JTHH3BL. YBEIHUCHHUE, JaBaeMOE JIMH30H. pactpocTpaHeHHE CBETa, OTPAXKEHHeE, IPeIOMICHIE, HHTep(hepeHIys, TU(PAKIH 1
[Tpenens! MPUMEHIMOCTH TEOMETPHUIECKON ONTUKH. MOJISIPU3AIHNS CBETA, IUCTIEPCHS CBETA.
BomnoBas ontuka. aTepdepenims ceera. KorepeHTHBIE HCTOUYHHUKY. AHann3 ONTUYECKUX SBICHUH C UCIIOIb30BAHIEM 3aKOHOB: 3aKOH MPSIMOJIMHEHHOTO
VYcnoBust HaOIIOACHUS MAKCHMYMOB 1 MUHIMYMOB B pacipoCTpaHEeHUs CBETa, 3aKOHBI OTPA)KEHHUSI CBETA, 3aKOHBI IIPEJIOMIICHUSI CBETA.
HHTepGEPESHIIMOHHOM KapTHHE OT JBYX CHH(]A3HBIX KOTePEHTHBIX OnucaHue ONTHYECKUX SIBJICHUH C UCIIOIb30BaHUEM (QU3HUECKUX BEIUUMH: POKYCHOE
HCTOYHHKOB. pacCTOSIHUE ¥ ONITHYECKasl CHJIA JIMH3BI
Judpakus ceera. AudpakiunoHHas peniéTka. Y cIOBHE HAOIIOICHUS
TJIABHBIX MaKCHMyMOB IIPH TaI€HUH MOHOXPOMATHIECKOTO CBETa Ha
T(PAKITHOHHYIO PEIIETKY.
[Nonspuzamus ceera

PA3/IEJI 6. OCHOBbI CHELIUAJIbHOW TEOPUHA OTHOCUTEJIBHOCTH (4 u)
Ocuosst CTO (4 1) I'paHUIIBI IPIMEHUMOCTH KJIaccH4eckoi MexaHuku. [locTymaTs Perrenne kauecTBeHHBIX 3a/1a4 -(H3H C ONOPOIl HAa N3YYSHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U

HTHOCTH MOJYJIS CTIEIIHAIbHOW TEOPHU OTHOCUTEIBHOCTH: HHBAPHA
.CKOPOCTH CBETa B BaKyyMe, IPUHIUII OTHOCUTEIFHOCTH DHHINTeHA

.«OcuoBbl CTO»ueckue SIBICHUS IO TEME
,Banuslcrionp3oBaHre HHGOPMAIIMOHHBIX TEXHOIOTHH IS TOUCKA, CTPYKTYPUPO

OTHOCHTENIFHOCTh OJTHOBPEMEHHOCTH. 3aMeIIeHIE BPEMEHH 1
COKpAIIlEHHE JUTAHBL.

DHEprus ¥ UMITYIIBC PEISATHBUCTCKON YaCTHIIBL.

CBsI3b Macchl C 3HEpPIUeil 1 UMITYIbCOMPENSITUBUCTCKOMYACTHIIBL.
DHeprus Mnoxos

HUHTEpHOpETAll U IPEACTABICHUA I/IH(bOpMaHI/H/I TpaHuax 6IHSHHﬁ Oonpu NOoAroTOBKE COO
MIPUMEHUMOCTH KJIaccH4YecKoi MexaHuku u ocHoBax CTO

PA3/IEJI7. KBAHTOBAS ®U3UKA (15 u)

DeMeHTHI KBAaHTOBOM
onTukH (6 9)

®otonbl. Gopmyna [Tnanka cBsi3u 3HEPTHH POTOHA C €TO YACTOTOH.
.DHeprust 1 uMIyisc GoToHa
OTKphITHE U HccnenaoBanne Gotodddekra.

:O0BsiCHEHHE OCHOBHBIX MIPUHITUITOB JICHCTBHS TEXHHIECKUX YCTPOUCTB, TAKHX KaK
(oTorneMeHT, HOTOAATUHK, COTHEUHAs: OaTapesi, CBETOANO; U YCIOBHI nX 0€30MacHoOro
IPUMEHEHHUS B IPAKTUYECKON JKU3HU.




OmnbiTl A. I'. Cronerosa. 3akoHsI (oTO-
addekra. YpaBaeHne DiHIITEeHHA 15T
¢dortorddexra. «KpacrHas rpanumay Gpoto-

addekra.

Jasnenne cBera. Onprte [1. H. JIebeneBa. Xumudeckoe JeiicTBUE cBETa

Pemenne pacu€THbIX 3a/1a4 C BHO 3aHaHHOHN (pU3NYECKOM MOJIETBIO C UCIOIb30BAaHUEM
OCHOBHBIX 3aKOHOB M ()OpMyYJ1 KBAHTOBOI

OIITHKHY.

Pemenne kauecTBEHHBIX 33124 C OITOPOil Ha U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
KBAaHTOBOW OITHKH.

Pacmo3HaBaHue Qu3nUecKuX SIBICHHN B y4EOHBIX OIMBITAaX: (OTOIICKTpUUECKUii 2 deKT,
CBETOBOE JIaBJICHHE.

OnyicaHye U3y4eHHBIX KBAHTOBBIX SBICHHI U IPOLIECCOB C UCIIOIb30BaHUEM (DH3UUECKHX
BEJIMYHMH: CKOPOCTB 3JIEKTPOMAarHUTHBIX BOJH, JAJIMHA BOJHBI M 9aCTOTa CBETA, SHEPTHUS U
uMITyJ6¢ GoTroHa

Crpoenue aroma
(4w

Mognens atoma Tomcona. OnbiTsl Pesepdopna mo paccestHuio o-
yactull. [Inanerapuas mozens aroma. Iloctynarel bopa.

Wznyuenue u noryionieHue GOTOHOB MPH IEPEXOJe ATOMa C OJJHOTO
YPOBHS HEPTUU Ha Apyroil. Buasl cnekrpos. CHekTp ypoBHEH SHEPTUH
aToMa BOJOPOJa.

Bonnoseie cBoiicTBa yactull. Bonnsl ne bpoitna. KopryckynspHo-
BOJIHOBOM Ayau3M.

CHOHTaHHOE U BBIHY)KACHHOE U3IIydeHUe

ITpoBenenne sKcriepruMeHTa: HAOIIOCHNE JTMHEHIATOrO CIIEKTpa.

OOBsiCHEHHE OCHOBHBIX IIPHHIIAIIOB JISUCTBUS TEXHUUECKUX YCTPOICTB, TAKUX KaK:
CHEKTPOCKOII, JIa3ep, KBAHTOBBIH KOMITBIOTEP;

U yCJIOBHI UX 63011aCHOT0 MPUMEHEHHS B IPAKTHYECKON KU3HH.

PerieHne kaueCTBEHHBIX 3a/1a4 C ONOPOI Ha M3y4YEHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(usndeckue sBieHNA 1Mo TeMe «CTpoeHue aTomMay.

Pacrio3HaBaHue Gu3nNUECKUX SIBJICHUH B yYEOHBIX OIBITAX: BOSHUKHOBEHHE JIMHEHYIAaTOTO
CIIEKTpa.

AHann3 KBaHTOBBIX ITPOILIECCOB U SIBICHMII C HCIIOIB30BaHUEM MToCTynaToB bopa

ATOMHOE A1IpO

(59

DKCIEePUMEHTEI, IOKA3bIBAIOIINE CII0KHOCTh CTPOSHHUS sapa. OTKpBITHE
paauoaxtusHocTH. OnbIThl Pesepdopaa o onpeneneHuro cocraBa
paznoakTHBHOTO nM3MydeHus. CBOHCTBa anbda-, OeTa-, raMMa-u3-
Ty-deHus. BriusHie paqioakTHBHOCTH Ha KUBBIE OPraHU3MBL
OTKpBITHE TPOTOHA U HEHTpoHa. HyKkimoHHas Mozens sapa
I'eitzenOepra—ILlBanenko.

[IpoBeneHne y4eHMYECKOTO SKCIIEPUMEHTA: HCCIIEA0BaHIE TPEKOB YACTHII (110 TOTOBBIM
¢ororpadusim).

OO0BsiCHEHNE OCHOBHBIX MTPHUHIIUIIOB JeH-

CTBUS TEXHUUECKUX YCTPOMCTB, TAKUX KakK: J03UMETpP, Kamepa BunbcoHa, sinepHbIit
peaktop, aToMHast 6oM0a; U YCIIOBHI HX

6€30MacHOr0 MPUMEHEHUS B IPAKTHYECKOMN KH3HU.

3apsn sapa. MaccoBoe umcio sapa. M3o-

TOTIBI.

Anbda-pacna. DIeKTPOHHBIN 1 MO3UTPOHHEIN OeTa-pacnan. ['amma-
H3y4eHHe. 3aKOH paJInOaKTUBHOTO pacrajia.

DHeprus CBsI3M HYKJIOHOB B sipe. SlnepHble cuibl. JledekT maccH sapa.
Snepusble peakuuu. [lenenue u cuHTe3 saep.

Snepubiit peaktop. TepMosiaepHsiii cuuTe3. [Ipo6eMbl 1 IEPCIIEKTHBBI
AIepHOM SHEPTeTHKU. DKOJOIMYEeCKUE aCIIEKThI SACPHON IHEPTeTHKH.
DneMeHTapHble 4acTUIBl. OTKPHITHE TO3UTPOHA.

Metobl HAaOMIOICHUS W PETHCTPAIHN 3JIEMEHTAPHBIX YaCTHII.
DyHnaMeHTaIbHBIE B3aUMOJCHCTBHS. EMMHCTBO (pH3MUECcKOil KapTHHBI
MHUpa

Pernrenne kauecTBEHHBIX 3ajaa4 ¢ OHOpOﬁ Ha U3YUYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
(bI/I3I/I'~I€CKI/Ie SIBJICHHSI 110 TeMe «ATOMHOE AAPO».

Pacno3naBanue (bI/I?,I/I‘-leCKI/IX SIBJICHHH B yqe6m>1x OIlbITax U B 01<py>1<aromel71 KHU3HU:
€CTECTBCHHAA U UICKYCCTBEHHAA PAIMOAKTUBHOCTb.

Omnucanne N3YYCHHBIX KBAHTOBBIX SIBJICHUH 1 TIPOLECCOB C UCTTOJIB30BAHUEM (I)I/ISI/I‘IECKI/IX
BEJIMYWH: IEPUO/ ITOJIypacriaga, SHEPTUA CBA3HU aTOMHBIX A1€P.

3JIEKTPUYECKOTr0 3apsi/ia, 3aKOH COXPaHEHH MacCOBOr0 YHCIa, MOCTyIaTl bopa, 3akoH
PpaaMoaKTUBHOIO pacraja.

Hcnonp3oBanne HHPOPMAIOHHBIX TEXHOIOTHH JUIS IOUCKA, CTPYKTYPHUPOBAHHS,

3aKOHOB KBaHTOBOM (1)H3PIKI/I B TCXHHUKEC U TCXHOJIOTUAX

PA3JEJI 8. 9JIEMEHTBI ACTPOHO

MHNHN U ACTPODPU3UKH (7 u)

DJIeMEHTHI aCTPOPU3NKH
(79)

Oransl pa3BUTUA acTpoHoMuu. [IpuknagHoe 1 MUPOBO33peHUECKOE
3HAUCHUE aCTPOHOMHH.

[ToxroroBka cooOrieHnit 0 METOaX MOJY4YEHHSI HAYYHBIX aCTPOHOMHYECKHX 3HAHUH,
OTKPBITHSIX B COBPEMEHHOM aCTpOHOMUHU.

AHanu3 IpoUECCOB U SIBJIEHUN C UCTI0JIb30BAHUEM 3aKOHOB U INOCTYJIaTOB: 3aKOH COXpPaHCHUS

HUHTEpHOpETAll U NPEACTABICHUA I/IH(bOpMaHI/H/I Ipy NMMOATOTOBKE COO6HICHI/Iﬁ O IPUMEHCHU U




Bun 3Bé3nHoro Heb6a. Co3Besaus, sipKue 3BE3b, IJIAHETH, UX BUAUMOE
JIBUXKCHHE.
CoitHeyHas cucTema.

Beimonnenue 3auaHm‘/'1, TMPOBEPAIOIINX BIAJEHUE OCHOBOIIOJIAratoUMu aCTPOHOMHUYECKUMHU
TMOHATUAMH, TTO3BOJIAIOIIUMUA XapaKTEPHU30-

Connue. ConHeunast akTUBHOCTh. McTounuk sHeprun CoJHIa U 3BE3 .
3BE3/IBI, X OCHOBHBIC XapaKTCPUCTHKHU. JlarpaMma «CreKTpaabHbIH
KJIACC — CBETUMOCTBY. 3BE3/1bI INIABHOM MOCIIEI0BATENLHOCTH.
3aBUCHUMOCTB «Macca — CBETUMOCTBY JUIS 3BE3]] INIaBHOM
nocjenoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 38E31. CoBpeMeHHbIE
MpEeCTaBICHHU O MPOMCXOKICHUH U 3BOFOIMK CoNHIIA U 3BE3]]. DTarbl
JKUA3HM 3BE3 .

Mneunslii [Tyte — Hama ["anakTuka.

[Tonoxenue u nemxenue Connua B ['amaktuke. TUbI rajJakTHK.
Panuoranaktuku u kBazapbl. UEpHBbIE ABIPHI B SIAPAX TAIAKTUK.
Bcenennas. Paciupenue Beenennoid.

3akoH Xab06ma. Pazberanue ranakTuk.

Teopus Bonsmoro B3peia. PenukroBoe nsiayueHue.

MacmitabHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTpOHOMUHU

BaTh [IPOLIECCHI, IPOUCXOAANINE B 3BE3/1aX, B 3BE3IHBIX CHCTEMaX, B MEXKTaIaKTUUECKOM
cpele; IBIKeHHE HeOECHBIX Tell, DBOJIOLMIO 3BE31 U BeeneHHoi.

ITpoBenenne HaOIOeHNIT HEBOOPYKEHHBIM IJIa30M C HCIIOJIH30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JUIS OTIPEEIeHUS MTOJI0XKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE co3Be31s1 CeBEPHOTo MOMyLIApUs U SIPKHE 3BE3BL.

[IpoBenenue HabmroaeHuit B Teneckon JlyHsl, manet, Mneunoro Ilytu

OBOBILIAIOIIEE TIOBTOPEHME (4 u)

Cucrtemarusanus
¥ 00001IeHIE
Marepuaia Kypca

¢buzuku (4 9)

Ponb ¢pu3MKN 1 aCTPOHOMUH B SKOHOMHUYECKOH, TEXHOJIOTUIECKOMH,
COLIMANTBHOM 1 3THUECKON cpepax NesTeNbHOCTH YeJI0BEeKa; POJIb U
MecTO (PM3UKH M aCTPOHOMHH B COBPEMEHHOW Hay4HOH KapTHHE MHUPa;
poutb hu3nYecKoil Teopun B HOPMUPOBAHHUH MPEICTABICHUH O
(bu3ndIecKoit KapTHHE MHpPa, MECTO (hM3MIECKOil KapTHHBI MUpa B 001IEM
pAxy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX Hpe}ICTaBHeHHﬁ O mpupoac

VYyacTue B AUCKYCCUH O PONIH (DU3UKH U aCTPOHOMMUH B PA3IUUHBIX cepax IeaTeNbHOCTH
YeloBeKa.

IToaroroBka cooOIeHnH 0 MecTe PU3NIECKOH KAapTHHBI MUPA B PSITY COBPEMEHHBIX
HPECTaBICHHIT O IPHPO/IE.

BbinonHeHue y4eOHbIX 3a/laHui, JEMOHCTPUPYIOIINX OCBOGHHE OCHOBHBIX ITOHSTHH,
(hM3HUECKUX BEIMYUH M 3aKOHOB Kypca ¢pusuku 10—11 knaccos

Peseps (3 4)
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