PABOYA4A ITPOIT'PAMMA

y4eOHOTr 0 IIpegMeTa
«Pu3uKa»
o 10, 11 KJ'IaCCOB cpenHero o011ero o6pa3oBaHusI



INIOACHUTEIIBHAA 3AIITUCKA

[Iporpamma 1o ¢u3mke ©0a30BOTO YPOBHS Ha YPOBHE
cpemHero ob0iiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
IIOJIOKEHUMN U TpeOOBaHUUM K pe3yIbTaTaM OCBOEHHS OCHOBHOU
oOpa3oBaTesIbHOM ITporpaMMel, npenctaBieHHEIX B ®I'OC COO, a
TaKXKe C y4€TOoM deaepanbHON pabodyeil mporpaMMbl BOCITUTAHUS
1 KOHIIEIIIIMK IIpelioJaBaHus y4deOHOro mnpemMmeTa «®Pu3uKa» B
oOpa3oBaTeJIbHLIX oOpraHu3anusax Poccuiickon  Pepeparium,
peanu3yioIux OCHOBHBEIE 0Opa3oBaTeIbHBIE ITPOTPaMMEL.

ComepxkaHue TIIporpaMMbl II0 (U3NKe HalpaBlIeHO Ha
¢dopmupoBaHue €CTEeCTBEHHO-Hay4YHOU KapPTHUHBI Mupa
oOyuaromtuxcsi 10-11 kmaccoB mnpu oOydyeHHU wuX (Pu3uKe Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-OEATEIFHOCTHOTO IIOOXO0a.
[IporpaMma 1o ¢pusnuke cooTBeTCTByeT TpeboBaHusM ®I'OC COO
K IJIAaHUPYEMBIM JIMYHOCTHBIM, IPEAMETHLIM U MeTalpegMeTHBIM
pe3yibTaTaM OOyYeHMUsI, a TaKKe YUYHThIBAaeT HeO0O0XOOHWMOCTh
peanu3alud MeXIPEeOMETHBIX CBsA3ed (PU3UKKU C €CTECTBEHHO-
HAaY4YHBIMM Y4YeOHBIMH IIpegMeTaMH. B Hel oOIIpenensiioTcs
OCHOBHBIE IIeJTM M3y4YeHUusA (PU3UKU Ha YPOBHE CpedHero OO0IIero
oOpa3oBaHUs, IIJIaHUPyYEMBIe Pe3yIbTaThl OCBOEHHUS Kypca
(u3mKn: NUYHOCTHBIE, MeTallpeaMeTHhIe, TIIpeadMeTHBe (Ha
6a30BOM ypPOBHE).

[IporpaMMa 110 GprU3UKe BKIIOYAET:

e IJIAHWPYEMble pe3yJibTaThl OCBOEHUS Kypca (PU3UKU Ha
0a30BOM YpPOBHE, B TOM YMCJIE€ IIPEeAMETHLIE Pe3yIbTaThl II0
rogaM OOy4eHUs;

« copgepxkaHue ydyeOHOTo ImpeaMeTra «®Pusmka» MO romaM
o0y4YeHUs.

dusmka KakK HayKa O Hamboiee OOIIMX 3aKOHaX MNPUPOMHI,
BLICTyIIasi B KadeCcTBe yd4eOHOro IIpegMeTa B IIKOJIE, BHOCHUT
CYyILleCTBEHHBIM BKJIa[ B CUCTEMY 3HaHUU 00 OKPyzKaIleM MHpe.
[IIKoNMbHBIM KypC (GUIUKKA - CHUCTEMOOOPA3VIOMINU OIS
€CTEeCTBEHHO-Hay4YHBIX y4eOHBIX IIPEeAMETOB, IIOCKOJIbKY
(usmyeckue 3aKOHBEI JjieKaT B OCHOBE IIPOLIECCOB U SIBIIEHUY,
H3y4yaeMbIX XUMHUeM, Ouosiormen, (GuU3M4YecKou reorpadpuen u
acTpoHOMUelU. Hcrmonb3oBaHME U aKTUBHOE IIPUMEHEHUe
(usnyeckux 3HAHUU OIIpedenseT XapakKTep ¢ pPa3BUTHUE
pa3HOOOpa3HBIX TEXHOJIOTUU B chepe SHEePreTHuKH, TPaHCIOPTa,
OCBOEHUS KOCMOCA, II0JIy4eHUS HOBBLIX MaTepuasloB C 3alaHHBIMU



cBouCcTBaMHu u pOpyrux. HM3ydeHuwe OU3UKU BHOCUT OCHOBHOU
BKJIal, B (opMHpPOBaHWE €CTECTBEHHO-HAYYHOM KapTUHBI MHpPa
oOy4aromuxcsi, B GpopMuUpoBaHUE YMEHUU IPUMEHSATHL HaAy4YHBIHN
MEeTO[ TTO3HAHUS IPU BHITIOJTHEHUN UMM yUeOHBIX NCCIIeIOBaHNN.

B ocHOBy Kypca (u3uKH [Ojss yPOBHS CpPemHero OOIIero
oOpa3oBaHUS  TIOJIOXKEH  PsaO  HUOew, KOTOpPBIE  MOXKHO
paccMaTpUBaTh KaK IPUHIIMUIILEL €70 IIOCTPOEHHUS.

Hoesa uenocmHocmu. B cCOOTBETCTBUU C HEU KypPC SIBISETCS
JIOTUYECKHN 3aBEepPIIEHHBIM, OH COOEPXKHUT MaTepual H3 BCexX
pa3genoB (pu3uKH, BKIIOYaeT KaK BONPOCH KJIaCCUYECKOU, TaK U
COBPEMEHHOU (PUIUKH.

Hoes eeHepaausauuu. B cOOTBETCTBUM C HeH MaTepual
Kypca Gu3mku o0beQUHEH BOKPYT PU3UUECKUX Teopui. Benyium
B Kypce sBasgeTca  (QopMHUpPOBaHHWE  MOPEOCTaBIE€HHU O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BEIllEeCTBE U IIO0JIE.

Hoes eymaHumapusauuu. Eé peanuzamnms Ipenmnojaraer
HCIIOJIb30BaHME T'YMaHUTAPHOTO MOTeHIIMasna Gu3ndecKou HayKH,
OCMBICIIEHHE CBSI3U Pa3BUTHS (PUIUKU C pa3BUTUEM OOIIeCTBa, a
TaKxXke C MHPOBO33PEHYECKUMH, HPaBCTBEHHBIMU U
9KOJIOTUYECKUMHU IpoOIeMaMu.

Hoea npukaaOHou  HanpasaeHHocmu. Kypc  ¢(usuku
rpearnojaraeT 3HaKOMCTBO C IIMPOKMM KPYIrOM TEeXHUYECKUX U
TEXHOJIOTUYECKUX MMPUTOKEHUN N3YUEHHBIX TEOPUX M 3aKOHOB.

Hoes sKosno2u3auuu peanu3yeTcss IIOCPEOCTBOM BBeIeHUS
5JIEMEHTOB comepKaHus, ITOCBSIIEHHBIX 9KOJIOTUYECKUM
mpobieMaM COBPEMEHHOCTH, KOTOPBLIE CBSI3aHBI C Pa3BUTHUEM
TEXHUKU M TEXHOJIOTHMM, a TakKXe o00cyXageHus mnpobiem
pPanuoOHaIbHOT O MIPUPOOOIIOIE30BAHUS U 9KOJIOTUYECKOU
6e30macHOCTH.

CTepXKHEBLIMH 3JIeMEHTaMM Kypca (U3UKH Ha YPOBHE
cpemgHero oOImero oOpa30BaHUS SIBAAIOTCS (PU3UYECKUE TEOPHUU
(bopMupoBaHue TIPEeACTaBI€HUM O CTPYKType IIOCTPOEHUS
du3myeckon Teopuu, ponu GQyHOaAMEHTAJIbHBIX 3aKOHOB U
IIPUHIUIIOB B COBPEMEHHBIX [IPEACTaBJIEHUSAX O M[PUPOXE,
rpaHUIllaX IIPHUMEHUMOCTH TEOPUU, OIS OIHCAaHUS €CTEeCTBEHHO-
Hay4YHBIX SIBJIEHUUN U IIPOLIECCOB).

CUCTEMHO-OEesTEIbHOCTHBIM IIOOXOA B Kypce (PU3UKU
peanmu3dyeTcs npexmae BCETro 3a CUET OpraHm3aluu
3KCIIepUMEHTaIbHOM OesATeNIbHOCTU oOy4datouiuxcs. [1n1ss 6a30BOT0
YPOBHS Kypca (QU3UKH - 9TO MCIOJIb30BaHHE CUCTEMEI



bpoHTaTLHBIX KPAaTKOBPEMEHHBIX 9KCIIEPUMEHTOB %]
mabopaTOpHEIX paboT, KOTOphEle B MporpamMme II0 (QuukKe
o0ObeOuHEHH B OOIIUM CIHCOK YYEHUYECKUX IIPAKTUUYECKUX
paboT. BrimeneHune B yKa3aHHOM IiepedHe nabopaTOpHBIX PaboT,
IIPOBOOMMEBIX [MOJIS KOHTPOJII M  OIIEHKH, OCYIIECTBJISIETCS
y4aCcTHHKaMH  0o0pa3oBaTeJIbHOTO  IIpolecca  MCXOOms U3
0COOEHHOCTeN IIJTaHMPOBAHMWSA U OCHAIleHUsT KaOuHeTa (PUIUKH.
[Ipu 3ToM obOecneuyuBaeTCss  OBIaJeHHE  00y4aroIIUMUCS
YMEHUSIMU IIPOBOAUTh KOCBEHHLIE HM3MEPEeHMUs, HCCIeI0BaHUSI
3aBUCUMOCTEM (PU3NMYECKUX BEJIMYUH M IIOCTAHOBKY OIILITOB II0
ITPOBEPKE IMPEJIOKEHHBIX THIIOTE3.

Bonbllloe BHUMaHHWE VOEJISIETCS PEIIeHUI0 PacYETHHIX U
KAaYeCTBEHHBIX 3afad. [Ipum o9TOM [jss pPacyYETHHIX 3amay
IIPUOPUTETOM SIBJISIOTCS 3adayl C SIBHO 3aJaHHOM (u3NUYeCKOU
MOJIEJIbIO, TIO3BOJISIONINE TPUMEHSTh H3YYEeHHBbIE 3aKOHB U
3aKOHOMEPHOCTHM KaK U3 OOHOro pasfgesla Kypca, TaK u
WHTETPUPYS 3HAHUS K3 Pa3HBIX pa3fesoB. [IJId KadyeCTBEHHBIX
3a7ja4y IIPUOPUTETOM SBJISIOTCS 3agaHus Ha OObsSCHEHUHe
MIPOTEKaHUSA (pU3NYEeCKUX SIBJIEHUU M MPOLIECCOB B OKPYyXKalolllen
XKU3HU, Tpebyrmire BbIOOpa (GU3UUYECKONW MOOENU OJISI CUTyalluu
ITPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBeTrctBUu ¢ TpeboBaHmsmMu OIOC COO K
MaTepHualbHO-TEXHUYECKOMY O0OeCHedYeHHI0 y4eOHOro Impoillecca
0a30BEIMl YyPOBEHb Kypca (U3MKM Ha YPOBHE CpemgHero o0Iero
oOpa3oBaHMUs [OJIXKEH M3y4aThbCs B VCJIOBHUSX IIPEIMETHOTO
KabuHeTa (GU3UKU UJIM B YCIIOBUSIX MHTEIPUPOBAHHOIO KaOuHeTa
IIPEOMETOB €CTECTBEHHO-HAYy4YHOro IIMKja. B KabuHeTe (GHU3UKU
OOJI?KHO OBITH HeoOXommMoe JabopaTopHOoe 000pyImoBaHUWE OIS
BLITIOJTHEHUSI YKa3aHHBIX B IporpaMMe mo (QU3nKe y4eHUUYeCKHUX
IIPAKTUYECKUX PaboT U MeMOHCTPAIlMOHHOEe 000pyIOBaHuUe.

HeMoOHCTpallMOHHOE obopymoBaHUe dopmupyetcs B
COOTBETCTBUU C IIPUHIIUIIOM MHUHUMAJbHOM [OOCTATOYHOCTHU U
obecrneynBaeT IIOCTAHOBKY IIEPEYHCIIEHHEIX B IIporpaMMe II0
(pu3rKe KITI0UEBHIX OEeMOHCTPALUH OIS UCCIEeNOBaHUS U3ydYaeMBbIX
SIBJIGHUW U TIPOLECCOB, OSMIIMPUYECKUX U (PyHIaMeHTaJIbHBIX
3aKOHOB, UX TEXHUUYECKUX IIPUMEHEHUMN.

JlabopaTopHOe obopymoBaHUe oIS Yy4eHHUYEeCKUX
IIpakKTU4YeCKux pabor dopMupyercs B BUIOE TeMaTHYECKUX
KOMIIJIEKTOB U 00ecIledYrBaeTCs B pacu€Te OJHOr0 KOMILJIEKTa Ha
OByX oOyd4arommxcs. TemMaTudecKrue KOMIIJIEKTHI J1abopaTOpPHOIO



000OpymoBaHUS MOOJIKHBI OBITH IIOCTPOEHBI Ha KOMIIJIEKCHOM
HMCIIOJIb30BAHUM aHAIOTOBBIX M ILHMMPOBBEIX ITPHUOOPOB, a TaKXKe
KOMIILIOTEPHBIX M3MEPUTENBHBEIX CHCTEM B BHOE IHUQPPOBHIX
J1abopaToOPUH.

OCHOBHBIMHM  IIeISIMHU  HU3y4YeHus GU3uKu B  00IIeM
oOpa30BaHUU SBIISIIOTCS:

« (opmMupoBaHUEe HHTEpPeca U CTPeMIIeHus O0ydalolluXCs K
Hay4YHOMY U3y4EeHUIO ITPUPOHI, pa3BUTHE Ux
MHTEJIJIEKTYaJIbHBIX ¥ TBOPYECKHUX CIIOCOOHOCTEH;

e pa3BUTHE IIPEACTaABIEHUMN O HAYYHOM METOOe MO3HaHUS U
(dopMupoBaHMEe  HCCIEOOBATENIbCKOTO  OTHOIIEHUSA K
OKPYZKalOIlM SIBJIEHUSIM;

« (opmMupoBaHUEe HAyYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa
M3y4YeHUsI OCHOB CTPOEHHUs MaTepuu um (PyHIOaMeHTalIbHBIX
3aKOHOB (DHU3UKU;

« (opmMupoBaHUEe YMEHUU OOBSCHSITH SIBIIEHUST o
HCIIONTb30BaHUEM  (PU3UYECKUX 3HAHUU U  HaAy4YHBIX
IOKa3aTeJIbCTB;

« (QopMHUpOBaHHE MpPEAOCTaAaBIEHUM O PpPoOau QGUIUKU [OI9
Pa3BUTUSA [OPYTUX €CTEeCTBEHHBIX HayK, TEeXHUKU U
TEXHOJIOTUH.

IocTuxkeHrue JTUX Iiefleli o0eclieunBaeTCs pelleHueM
CIedyIoIIuX 3ajlad B Mpollecce H3y4YeHHUs Kypca (UMK Ha
YPOBHE CpeaHero o0mero oopasoBaHUs:

o IIPHOOpeTeHHEe CUCTEMBl 3HaAaHHUN 00 o0O0mux (GU3nYeCKHUux
3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSIX, BKII0Yasi MEXaHUKY,
MOJIEKYNISIPHYI0 (PU3UKY, I3IEeKTPOOWHAMUKY, KBAHTOBYIO
(pu3UKYy U 371€eMEeHTHI aCTPOPU3UKY;

« (opmMupoBaHUEe yMEHHW IIPUMEHSTbL TeEOpPeTuYecKue
3HAHUS OIS O0BbSICHEeHUS PU3NUYECKUX SIBJIEHUN B IIpUPOME
U O OPUHSITUS IPaKTUYECKUX PEIIeHNN B IIOBCETHEBHOU

KU3HU;
e OCBOEHHE CIIOCOOOB peIlleHH’s Pa3IUudHBIX 3adJad C SBHO
3aJlaHHOU bu3nueckon MOMEJIbIO, 3amady,
IIOIPa3yMeBaIOIX CaMOCTOSITEIbHOE co3maHue

dbu3nyecko Mogeny, ageKBaTHOM yCIOBUSIM 3aJavl;

e TOHUMaHUHEe (U3NYECKUX OCHOB U IPUHIUIIOB HEUCTBUS
TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKHUX IIPOIIECCOB,
VX BJIMSTHUSI Ha OKPYKaIOIIYI0 Cpemny;



e OBJIaJIeHHE MEeTOIaMM CaMOCTOSITEJIbHOIO MJIaHUPOBAHUS U
IIpoBedeHusT QHU3NUYECKUX ISKCIEePHUMEHTOB, aHalu3a u
MHTEePIIpeTaluu nHopMalu, omnpefeeHus
OOCTOBEPHOCTHU IIOJIyY€HHOTO Pe3yJIbTaTa;

e CO3[daHHe YCJIOBHM [OJiS Pa3BUTHUSI YMEHUU IIPOEKTHO-
KCCIIegoBaTeIbCKOM, TBOPUYECKOU OesITEIbHOCTH.

Ha wusydyenme ¢u3uku (0a30BLIM YypPOBEHb) HA YPOBHE
cpegHero oO1iero o6pa3oBaHus oTBoguTcss 136 dacos: B 10
Kjiacce - 68 yacoB (2 yaca B Hepgenio), B 11 kiacce - 68 yacoB (2
Jyaca B HeJeuio).

[IpenyaraeMbiti B I@porpaMme I1o GU3UKe IIepedyeHb
J1ab0pPaTOPHBIX u ITPAaKTUYECKUX paboT SIBJISIETCSI
PEKOMEHOOBAHHLIM, V4YMTENIb [ejlaeT BHIOOP IIPOBENEeHUS
1abopaTOPHEIX PaAbOT U OIIBITOB C YYETOM WHOWUBUOYAJIbHBIX
0COOeHHOCTEM 00y4aroIInXCs.

COOEP2KAHMUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka U MeTOAbl HAYYHOI'O IIO3HAHMUSI

Qdu3ukKa - HaykKa O mnpupope. HaydHble MeTOObl IMO3HaAHUA
OKpyzKamIinero Mupa. Posip 3KCiepuMeHTa U TEOPUU B IIPOILiecce
IMO3HAHUSA IIPUPOOLI. JKCIEPUMEHT B PU3UKE.

MopgenupoBanue (U3INYECKUX SBJIEHUU U  MIPOIECCOB.
HayuHbie runore3nl. OU3UYeCKHe 3aKOHBI U TeOopuu. ['paHUIlbl
MIPUMEHNUMOCTH (PU3NYECKNX 3aKOHOB. [I[pUHITUIT COOTBETCTBUSI.

Ponb u mecto (usmku B (POPMHUPOBAHUM COBPEMEHHOU
Hay4YHOM KapTUHBI MUPa, B IIPAKTUYECKOU OEeATEIbHOCTHU TIOOEN.

IlemoHcmpauuu

AHanoroBele W LHUPPOBBEIE UN3MEPUTENbHBIE MTPUOOPHI,
KOMITBIOTEPHBIE HaTYUKHU.

Pa3gen 2. MexaHHKa

Tema 1. Kunemamuka

MexaHn4ecKoe OBUXKEHUE. OTHOCUTENIBHOCTH
MeXaHM4YeCKoro gBuxkeHusa. CucreMa oTrcyeTa. TpaeKTopus.

[lepemenieHne, CKOPOCTh (CpemHsAsI CKOPOCTb, MTHOBEHHAS
CKOPOCTh) U YCKOpPEHME MaTepuajibHOM TOYKM, UX MNPOEKILUU Ha
OCH cucTeMbl KoopaouHaT. CiioKeHue IepeMelleHUd U CIIOKEeHUe
CKOPOCTEHM.



PaBHOMEDPHOE U PaBHOYCKOPEHHOE IIPSIMOJINHENHOE
OBuUXKeHue. I'padukm 3aBUCMMOCTHM KOOPAWMHAT, CKOPOCTH,
YCKOPEHUs, IyTU U I[epeMelleHUus MaTepuallbHOM TOYKU OT
BPEMEHH.

CBobomHOe mageHue. YCKOpeHue CBOOOIHOTO ITameHusl.

KpuBonuHeiiHOe [OBUXeHUe. [IBUXKeHHWe MaTepHualbHOU
TOYKU MO OKPYXKHOCTU C MOCTOSHHOU IO MOMLYJII0 CKOPOCTBIO.
YrinoBass CKOpPOCTb, JIHMHENWHas CKOpPOCThb. Ilepwmonm u YacToTa
oOparlenus. LIeHTpOCTpEMUTENTBHOE YCKOPEHUE.

TexHHUYeCKHuEe YCTPOUCTBA U IIPAKTUYECKOe IIPHUMEHEHUE:
CIIMOOMETP, OBUXKEHWE CHapsAOoB, IeNHble W PEeMEHHBIE
repegayvu.

IlemoHcmpauuu

Mopgenb CUCTEMBI OTCYETA, UJIIIOCTPAllMg KWHEMaTUYEeCKUX
XapaKTEPUCTUK [BUKEHUSI.

[IpeoObpa3oBaHue [OBUKEHUM C MCIOJIL30BAaHHEM IIPOCTHIX
MEeXaHU3MOB.

[TageHre Tes B BO3OyXe U B Pa3peKeHHOM IPOCTPaHCTBE.

HaOmniogeHve OBUXKEHMS Tejla, OPOIIEHHOTO IIOO YIJIOM K
TOPU30HTY U TOPU30HTAJIBHO.

HM3MepeHre YCKOPEHUS CBOOOOHOTO ITaJleHus.

HampaBiieHre CKOPOCTHU IIPY OBUXKEHUU 10 OKPYXKHOCTH.

YuyeHuueckuil akcnepumeHm, s1abopamopHbvle pabomeul

HN3yuyeHue HEepaBHOMEPHOTO OBUXKEHUS C L1€JIbI0
onpegeneHus MTHOBEHHOM CKOPOCTH.

HccrnegoBaHre COOTHOILEHUS MEXOy NYTSAMU, IPOUEeHHBIMU
TEJIOM 3a II0CJieJoBaTeJIbHbIE PaBHBIE IIPOMEXKYTKU BPEMEHU IIPU
PaBHOYCKOPEHHOM OBUXKEHUWU C HayaJlbHOU CKOPOCTHIO, pPaBHOU
HYJTIO.

H3yyeHne OBUXKEHUS IIapUKa B BA3KOU XKUOKOCTH.

H3ydyeHue OBUKEHUS Tejla, OPOIIEeHHOT 0 TOPHU30HTAJIbHO.

Tema 2. JuHaMuKa

[I[pyHLIMD OTHOCUTENbHOCTH ['anuness. IlepBeld 3aKOH
HpioToHa. MHepIuanbHBIE CUCTEMEBI OTCUETA.

Macca Ttemna. Cumna. IlpuHuun cyneprno3uliuu cui. Bropou
3aKOH HplOTOHa [Jjis1 MaTepuajibHOM TOYKM. TpeTu 3aKOH
Hpr0TOHA o1 MaTepuasbHBIX TOYEK.

3akOH BCeMUPHOro TaroTeHusa. Cwuima TaxecTu. IlepBas
KOCMHYECKasa CKOPOCTh.

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



Tpenue. Bugel TpeHUs (MOKOsI, CKONTbXKeHus, KadeHusd). Cuna
TpeHus. Cyxoe TpeHue. Cusjga TpPEeHUA CKOJIBXKEHUSA U CHUJIa
TpeHus nokosi. Koappuiment tpenus. Cuina CONPOTHUBIIEHUS MPU
OBHKEHUU Tejla B XKUOKOCTHU WUJIU ra3e.

[TocTymaTenbHOE U BpalllaTEeIbHOE [OBUXKEHHE aOCOJII0THO
TBEPAOTO TeJa.

MOMEHT CUIIBI OTHOCHUTEIBHO OCH BpalleHus. [Imedo CHIIHIL.
YcnoBust paBHOBECHUS TBEPAOTO Teja.

TexHuYeCKrue YyCTPOUCTBa U MIPAKTUYECKOEe IIPUMEHEHUe:
MOOIIUITHUKY, OBUXKEHNE UCKYCCTBEHHBIX CIIYTHUKOB.

IlemoHCcMpauuu

flBrIeHUEe UHEPIIUU.

CpaBHEHUE MacC B3aUMOOENCTBYIOIIUX Tel.

BTopou 3akoH HrroTOHA.

H3mMmepeHue cuil.

CnoxeHue cuil.

3aBUCHUMOCTH CHUJIBI YIIPYTOCTH OT AedopMalluiu.

HeBecomocTh. Bec Tena mnpum YCKOPEHHOM IOOBEME U
MMaJeHuHn.

CpaBHeHUEe CUJI TPEHUS TOKOS, KaUEeHHUS U CKOJIbXKEHUS.

YcnoBusi paBHOBECHUS TBEPOOTO Tejla. Buaokl paBHOBECHS.

YueHnuueckuil akcnepumeHm, nabopamopHbsle pabomul

H3y4dyeHue OBUKEHUSI OPyCKa MO0 HAaKJIOHHOM MIIOCKOCTH.

HccnepmoBaHue 3aBUCHMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOIIUX
B IPYyKWHE U Pe3UHOBOM 00pa3lie, OT uX medopmaliniu.

HccnegoBaHuWe  YCIOBUM  pPaBHOBECHS TBEPOOTO  Teja,
MMEIOIEero OCh BpallleHHUA.

Tema 3. 3aKOoHbI cOXpaHeHUs1 8 MexdHUKe

NUmnynbsc MaTepualbHOU TOYKHU (Temna), CUCTEMEBI
MaTepHUalbHBIX TOYEK. MIMIIyIbC CHUJIBI U W3MEHEHWE MMITyJIbCa
TeJjia. 3aKOH COXpPaHEeHUs UMITyJibCa. PeaKTHUBHOE OBUIKEHUE.

PaboTa cunbl. MOIITHOCTH CHUJIHI.

KuHeTndeckass 3Heprusi MaTepuajbHOM TOYKH. Teopema 00
N3MEHEHUN KUHETUYECKOU SHEPTrUuM.

[loTeHlinanbHass SHeprus. IloTeHIManbHasA 3HEPTUS YIIPYro
nedopMUpPOBaAaHHOM IIPYXKUHBL. [loTeHIManbHass SHEPrus Teja
BOJIM31 TOBEPXHOCTU 3€MIIH.

[ToTeHIManbHble M HENMOTeHIMaJIbHLIe CHJIbl. CBsI3b PaOOTH
HEMOTEHIINAJIbHEIX CHJI C U3MEHEHHEM MeXaHUYEeCKOUW SHEPTruu
CHCTEMEI TeJl. 3aKOH COXPaHEHHUSsI MEXaHN4YEeCKOU SHEPTrUMu.



Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuYeCKue yCTPOUCTBA U MPAKTUYECKOE IIPUMEHEHUeE:
BOJOMET, KONIIEP, IPYKUHHBIN MUCTOJIET, OIBUKEHNE PaKeT.

IlemoHCcMpauuu

3aKOH COXpaHEeHUs UMIIyJIbCa.

PeakTuBHOE OBUIKEHUE.

[lepexon TIIOTEHLMAIbHONW OSHEPrUd B KHWHETUYECKYIO0 U
oOpaTHO.

YyeHuueckuil akcnepumeHm, 1abopamopHbsle pabomebl

HM3yuyeHne abCONIOTHO HEYIPYroro ymapa C IIOMOIIbIO OABYX
OJMHAKOBEIX HUTSIHBIX MasiTHUKOB.

HWccnemoBaHue CBsI3M  pabOThl  CUJIBI  C HU3MEeHEeHUEeM
MeXaHWYeCKOM HSHEPruMm Tejla Ha MpUMepe PacCTIKeHUuSI
PE3UHOBOT0 XKI'yTa.

Pa3gen 3. MonekynasipHasi GU3HMKa H TEPMOJHHAMHKA

Tema 1. OcHoesbl MO/1eKy/1s1PHO-KUHemu4ecKoti
meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYIAPHO-KUHETUUYECKOU TEOPUU
U UX OILITHOe O00O0OCHOBaHHe. bBpoOyHOBCKOe [OBUXKEHUE.
Iuddysus. XapakTep OBUXKEHHUS U B3aMMOOEWCTBUS YaCTHII
BellecTBa. MoOenu CTPOEHUS Ia30B, JKUOKOCTEN M TBEPOBIX TEJ U
00OBsICHEHHE CBOMCTB BeIlleCTBa Ha OCHOBE 3THUX Mopaeyeln. Macca
U pa3Mepsl MoJiekysl. KommuecTBo BelecTtBa. IlocTossHHas
ABoragpo.

TenmnoBoe paBHOBecue. TeMmmeparypa U €€ H3MeEpeEHUe.
[IIkana Temmnepartyp Llenscus.

Mopgens HoeajibHOr O rasa. OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKOU TeoOpuun HWOealbHOT O rasa.
AOcomioTHasT TeMmOepaTypa KaK Mepa cpegHell KHWHEeTHYeCKOU
SHEPruHu TEIJIOBOTO OBUXKEHUS 4YacTull rasa. lllkama TeMneparyp
KenbBuHa. ['a30oBBEIEe  3aKOHBI. YpaBHeHHUe  MeHOeneeBa-
KnanerpoHa. 3akoH [lanbTOHa. M30IIpoILIeCCH B HAealbHOM ra3e
C TOCTOSHHBIM  KOJIMYECTBOM  BeIIeCTBa. I'padmyeckoe
IIpeacTaBlIeHre U30IIPOIIeCCOB: U30TEPMaA, N30X0pa, u3obapa.

TexHHuYeCKHue YCTPOUCTBA U IIPAKTUUYECKOe IIPHUMEHEHUeE:
TepMoMeTp, DapoMeTp.

IlemoHcmpauuu

OneITE, OOKa3bIBAIOIWE OUCKPETHOE CTPOEHHE BEINeCTBa,
doTorpaduu MoIEKysI OpraHn4YeCKUX COeIUHEHNUN.



OneiTe 10 AU} PY3UM KUOKOCTEN U ra30B.

Mopgenb OPOYHOBCKOTO OBUKEHUSI.

Mogpens onrbiTa IlITepHa.

OmnBITHI, OOKa3kIBaIOIINe CyILIIECTBOBaHUE
MEXKMOJIEKYIISIPHOTO0 B3aUMOJENCTBUS.

Mopgenb, UIMIOCTPUPYIOINAA IIPUPOOY HOaBIeHHUS ra3a Ha
CTE€HKHU COCyfa.

OMBITHI, UJITIOCTPUPYIOIINE ypaBHEHUE COCTOSTHUS
HOealbHOTO ra3a, U30MPOIIECCHI.

YueHnuueckuil akcnepumeHm, nabopamopHbsle pabomul

OmnpepgeneHne MacChl BO3[AyXa B KJIaCCHOM KOMHaTe Ha
OCHOBe HU3MepeHul 00bEMa KOMHATHI, [AaBJIEHUS U TeMIIepaTypHl
BO3[yXa B HEW.

HccnepnoBaHue 3aBUCUMOCTH MEeXOY ImapaMeTpaMu
COCTOSIHHUSI Pa3peKeHHOro rasa.

Tema 2. OcHo8blI MepMOOUHAMUKU

TepMoouHaMu4yeckKass CUCTeMa. DBHYTpeHHAda  JSHEpPrud
TEePMOOUHAMHUYECKON CHCTEeMBI M CIOCOOLI €€ Uu3MeHEeHHS.
KonmnyecTtBO TennmoTel U paboTta. BHYTpeHHSST SHepPrus
OOHOATOMHOTO HIOealbHOTO Tal3a. Bumgel Tennomepenayn:

TEIIJIOIIPOBOOHOCTD, KOHBEKIINSI, n3JIy4eHue. YoenbHas
TEIIJIOEMKOCTD BeIlleCcTBa. KonuuecTBo TEeTIJIOTEI IIPU
TemJsonepengaye.

[ToussitTue 00 ammabaTtHOM T1Ipoliecce. IIepBHIM 3aKOH
TepMOOUHaMUuKU. [IpyuMeHeHNue IIepPBOro 3aKOHa TEPMOOUHAMUKU
K nu3omnpoiieccaMm. ['padpuyeckas nuTepnperanus padboTh rasa.

BTopoit 3akK0oH TepMomoumHaMuKu. HeoOpaTMMOCThH IIPOIIECCOB
B IpUpPOJeE.

TennoBele MalIUHLL. [IpUHIIUIIEI AE€HCTBUS TEIIOBBIX MAIIIWH.
[Ipeobpa30oBaHus 9HEPruu B TEIJIOBHIX MalinHax. KoadduiimeHT
II0JIE3HOTO OEeWCTBHUS TemnoBOM MalnuHbL. Llukn KapHo U ero
KO3(PUIITMEHT MOJIE3HOT0 HOEeMCTBHUS. DKOJOTMYECKHe ITPOOIIeMEI
TEIJIO9HEPTeTUKHU.

TexHMYeCKHe YCTPOUCTBA U IIPAaKTHYECKOe IIPUMEHEHUeE:
OBUTATEIb BHYTPEHHEro CropaHus, OBITOBOM XOJIOOWU/IBHUK,
KOHOUIINOHED.

IlemoHCcMpauuu

M3MeHeHNEe BHYTPEHHEW OJSHEPTruud Tejla MOPU COBEPIIEHUU
pPaboTHI: BREIIET NPOOKK M3 OYTHIJIKM IIO[ HOEeMCTBHEM CIKaTOTO



BO3[Oyxa, HarpeBaHue 3¢upa B JTaTyYHHOU TPyOKe IIyTEM TPEHUS
(BUOmeomeMOHCTpAlU).

HM3MeHeHVEe BHYTPEHHEU SHepPruu (TeMmepaTryphl) Teja IIpHU
TernJjonepenayve.

OnelT 1o ammabaTHOMY PpaCHIMPEHUI0 Bo3ayxa (OMBIT C
BO3OYIIIHLIM OTHHUBOM).

Mopgenu mapoBOM TYypOMHBI, [OBUTaTeNlsI BHYTPEHHETO
CropaHusi, peaKTUBHOTO ABUTaTENIs.

YyeHuueckuil akcnepumeHm, 1abopamopHbsle pabomebl

H3MepeHUe yaeabHOU TEIIJIOEMKOCTH.

Tema 3. AepeeamHble coCmosiHuUsi 8euwecmea.
da3zoevie nepexodvl

[TapooOpa3oBaHue M KOHOeHcalus. McmapeHue W KHUIIEHHE.
AOGcomoTHas " OTHOCHUTENIbHAasA BJIa2KHOCTbD BO3yXa.
HacruilieHHBIM Map. YOenbHas TeMmaoTa ItapooOpa30BaHUS.
3aBUCHUMOCTh TEMIIEPATYPLI KUTIEHHUS OT HNaBJI€HUS.

TBeépmoe Teno. Kpucramnudyeckue #W aMoOpdHBEIE Teja.
AHu30TpOmMS CBOMCTB KpHUCTA/IOB. 2KHUAKWE KPHUCTAJIIHL.
CoBpeMeHHBIE MaTepuanbl. IlmaBieHWe #W KpHUCTaIIM3alius.
YpoenbHas TemnoTa ItaBneHuss. CyonuMmarius.

YpaBHeHUe TeIJIoBoro 6anlaHca.

TexHMYecKHe YCTPOMCTBA U IIPaKTHYEeCKoe IIpUMEHEHHeE:
TUTPOMETP U IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU IOJIy4YEeHUS
COBPEMEHHBIX MaTepHajioB, B TOM 4YHCJI€e HaHOMaTEepHuasiOB, U
HaHOTEXHOJIOTUH.

IlemoHCcMpauuu

CBoiiCcTBa HaCHIIIEHHBIX ITapPOB.

Kurenue npu NoHUKEHHOM JIaBJIEHUU.

CriocoOnI 3MepeHus BIaKHOCTH.

HaGniomeHue HarpeBaHUS U MJIABJIEHUS KPUCTAJIJIMYECKOTO
BeIlleCTBa.

IeMoHCTpausa KPUCTAaJIOB.

YueHudeckuil akchepumeHm, nabopamopHbsie pabomul

HM3MepeHUe OTHOCUTENbHOU BIaXKHOCTHU BO3ayXa.

Pa3gein 4. 9jeKTpOoduHAMHUKA
Tema 1. 9aekmpocmamuka
OnekTpu3alusa Tejl. OJJIeKTpuuyecCcKuu 3apsgan. [lBa Buma
9JIEKTPUYECKUX  3apsamoB. [IpOoBOOHUMKM, OUSIEKTPUKH U
IIOJIYIIPOBOOHUKM. 3aKOH COXPaHEHHU s 3JIEKTPUYECKOT 0 3apsaaa.



BzaumopgerictBue 3apsAnoB. 3akKoH KynoHa. ToyeudHBIR
9JIEKTPUYECKUM 3apsn. JJIeKTpudyeckoe mojie. HampsKeHHOCThb
SIEKTPUUYECKOTrOo Mois. [IpuHIUO CyHeprno3ulluu 31eKTPUUECKUX
rmoseu. JINHUY HalPsSKEHHOCTHU 3JIEKTPUYECKOTO IT0JI.

PabGoTta cum 931eKTpocTaTUdyeckoro TIojs. [loTeHIuar.
Pa3sHocTte 1moTeHIManoB. I[IPOBOOHUKKM U [OUIJIEKTPUKU B
3JIEKTPOCTaTUYECKOM Moje. [IusneKTpudecKkas MIPOHUIIaeMOCTb.

OneKTPoEMKOCTh. KoHOeHcaTop. DIEeKTPOEMKOCTh IMJIIOCKOTO
KOHJIeHCaTopa. DHEePrus 3apsa2KeHHOro KOHIeHcaTopa.

TexHHUYeCKHuEe YCTPOUCTBA U IIPAKTUYECKOe IIPHUMEHEHUE:
SJIEKTPOCKOI, 93JIeKTPOMETP, SJIEeKTPOoCTaTH4YeCKasd 3allluTa,
3a3eMJIeHHe JJIeKTPOoInpubOpPOB, KOHIOEHCATOP, KOIIMPOBAJIbHBIM
anmnapart, CTPYUHBIU IIPUHTEP.

IlemoHcmpauuu

YCTpOUCTBO ¥ NPUHIUI OENCTBUSA 3JIEKTPOMETpPA.

B3aumopelricTBUe Ha3IeKTPU30BaHHBIX Te]l.

OJIEKTPUYECKOE T0Jie 3aPsSAKEHHBIX Tel.

[IpOBOOHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

OJIeKTpoCcTaTUudYecKas 3alluTa.

IIU3MeKTPUKH B 9JIEKTPOCTAaTUYECKOM II0JIE.

3aBUCHUMOCTL 3JIEKTPOEMKOCTH IIJIOCKOTO KOHIEeHcaTopa OT
IJI0IIagu I1JIaCTUH, PacCTOSTHUS MEeXKIOy HUMU U
OU3JIEKTPUYECKON MTPOHUIIAEMOCTH.

OHeprus 3apsAKEeHHOro KOHOeHcaTopa.

YueHudeckuil akcnepumeHm, nabopamopHbsie pabomul

HM3MepeHUe 3JIeKTPOEMKOCTH KOHIEHCcaTopa.

Tema 2. IIocmosiHHbIlU 31eKmpuyeckuil mok. Toku e
pa3au4yHsbIX cpedax

OJIEKTPUUYECKUU TOK. YcnoBus CyILIIeCTBOBaHUSA
9IIeKTPUUYECKOro ToOKa. HcTtounukm Toka. Cwuma  TOKa.
[IOCTOAHHBIN TOK.

Hamnpsxenue. 3akoH OMa Ojid ydacTKa Lenu.

OJIEKTPUYECKOE CONPOTHUBJIIEHHE. YOENbHOE COMPOTHUBIIEHUE
BemlecTBa. [locrnemoBaTesibHOE, IlapajljielbHOE, CMellaHHOe
coeVHEeHUe ITPOBOOHUKOB.

PaboTa 93/1eKTpHYECKOro TOKa. J3akKoH J[Ixoynsa-JleHia.
MOLIHOCTH 3JIEKTPUYECKOT O TOKA.

OJIEeKTPOABUXKYIIasd Cujla U BHYTPEHHEEe CONPOTUBIIEHUE
WCTOYHUKaA TOKa. 3akoH Owma [jsg [OoJHOM (3aMKHYTOH)
9JIEKTpUYEeCcKou Henu. KopoTkoe 3aMBIKaHUE.



ONeKTpoHHasa ITPOBOONMOCTbD TBEPIOBIX MEeTaJlI0B.
3aBUCHMOCTb CONPOTUBJIEHUS MeETAJIJIOB OT TeMIepaTyphl.

CBepXIIpOBOOUMOCTb.

JJIEKTPUUYECKUU TOK B BakKyyMe. CBOUCTBa 3JIEKTPOHHBIX
IIy4KOB.

[TonynpoBogHuKU. COOCTBEHHAsS U MPUMECHAsI ITPOBOONMOCTh
TTOTYIIPOBOOHUKOB. CBOHCTBa p-n-nmepexona.

[TomynIpOBOOHUKOBEIE ITPUOOPHI.

OJIeKTPUUYECKUU TOK B pacTBoOpax U pacriaBax
3JIEKTPOJIUTOB. JJIIEKTPOJIUTUYECKas AUCCOLUalusd. JIEKTPOJIN3.

JJIeKTPUYECKMM TOK B Tra3ax. CaMOCTOSTENbHBIM U
HEeCaMOCTOSTeNIbHbIY pa3psan. MonHus. [Tna3Mma.

TexHuYeCKrue YCTPOMCTBaAa U MPAKTUYECKOe IIPUMEHEHUeE:
aMIlepMeTp, BOJILTMETD, peocTar, UCTOYHUKU TOKa,
3JIeKTpoHarpeBaTesibHbIe  ITPUOOPHI, 3JIEKTPOOCBETUTEJIbLHEIE
MpuOOpPE, TEPMOMETP CONPOTUBIEHUS, BaKyyMHBIM OHUOM,
TEPMUCTOPEL U (POTOPE3UCTOPHI, IOJIYIIPOBOOHUKOBEIM OHOM,
rajbBaHUKa.

IlemoHcmpauuu
HM3MepeHUe CUTBI TOKA U HaOPSIXKEeHUS.
3aBUCHUMOCTbD COIIPOTUBJIEHUS MUINHOPUYECKUX

IIPOBOOHUKOB OT [OJIWHEI, IIJIOIAAX IIOIEPEeYHOr0 CeYeHUs u
MaTepHuasa.

CMelllaHHOE COeqUHEHUEe ITPOBOAHUKOB.

[IpssMoe wu3MepeHHEe OIEeKTPOABUKYINEeNW Ccumbl. KopoTkoe
3aMBIKaHME TaJlbBAHUYECKOTO0 3JIeMeHTa U OlleHKa BHYTPEHHETO
COITPOTUBJIEHUS.

3aBHCHUMOCTL COIPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOOUMOCTS 3JIEKTPOJIUTOB.

HIcKpoOBOM pa3psa ¥ IPOBOOUMOCTDL BO3IyXa.

OOHOCTOPOHHSS ITPOBOOMMOCTE OHUOA.

YyeHuueckuil akcnepumeHm, nabopamopHbsle pabomebl

HN3yyeHre CMeNIaHHOTO COeqUHEHUS Pe3UCTOPOB.

M3MepeHUue 3JIeKTPOABUKYIIEN CUJIBI UCTOYHHKA TOKa U €ro
BHYTPEHHEr0 COMPOTUBIIEHUS.

HabmiomeHre 31eKTposir3a.

MexnpegMeTHbIE CBA3H

HM3yuenne Kypca ¢usuku 0a30Boro ypoBHss B 10 Kiacce
OCYUIECTBJISETCSI C YYETOM COMOep>KATeNIbHLIX MeXKIPeaMeTHBIX



CBsI3€M C KypcaMM MaTeMaTHUKH, OMOJIOTUM, XUMUU, Teorpadpuu u
TEXHOJIOTHU.

MeoxcnpedmemHble nNOHAMUA, CBSI3aHHBIE C HU3yY4YEHUEM
METOOOB Hay4YHOTO IIO3HAHMWSA: SBIEeHHWEe, Hay4dYHBIM (QakT,
runore3a, pusnyeckas BeJIMYMHA, 3aKOH, Teopus, HabOoOeHue,
9KCIIEPUMEHT, MOJIeJINPOBaHUEe, MOIENb, U3MEPEHUE.

Mamemamuka: pelleHUe CUCTEMBl YpaBHEHUU, JIUHENHAas
dyukus, mnapaborna, rumepbosna, uxX TrpaduKd U CBOMCTBA,
TPUTOHOMETPUUECKHEe (YHKIIMU: CHUHYC, KOCHUHYC, TaHTEHC,
KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKOAECTBO, BEKTOPEI
1 UX IIPOEKIIMK Ha OCU KOOPAOMHAT, CII0KEHNE BEKTOPOB.

Buonaoeusna: MexaHWYeCKOe [OBUMXKEHHE B JKHNBOU MIPUPOIE,
ouddy3uss, OoCMOC, TemnooOMeH XKHUBBLIX OpPraHu3MoB (BHUOHI
TeIjionepenayy,  TEMJIOBOE€  pPaBHOBECHE),  IJIEKTPUUYECKHUe
SIBIIEHUS B 2KMBOU IIPUPOE.

Xumus: OMCKPETHOE CTPOEHME BEIleCTBA, CTPOEHHUE aTOMOB U
MOJIEKYJI, MO/Ib BeIlleCTBa, MOISPHAas Macca, TeIJIOBEIe CBONCTBA
TBEPOBIX TeJ, XKUOKOCTEM U Tal30B, 3JIEKTPUYECKHE CBOMCTBA
METaJJIOB, 3JIEKTPOINUTHUYEeCcKasd QUCCOoInalins, rabBaHuKa.

I'eoepacgpusi: BIaXKHOCTH  BO3[yxXa, BeTpHl, OapoMeTp,
TEPMOMETD.

TexHos02us: IpeoOpa3oBaHle OBUIKEHUU C MCIOIb30BaHUEM
MEXaHN3MOB, VYET TpPEeHusI B TEeXHUKe, IIOOIIUIIHUKH,
HCIIOJIb30BaHME 3aKOHa COXpPaHeHHUs HUMIyJIbCa B TEeXHUKE
(pakeTa, BOODOMET U OpPyrue), OBUTaTeIb BHYTPEHHEro CropaHus,
rmapoBass TypOuHa, OBITOBOM XOJIOOWUJIBHUK, KOHOUIIMOHED,
TEXHOJIOTUHU IIOJIy4eHUS COBPEMEHHBIX MaTepPHasioB, B TOM YHUCJIE
HaHOMATepHalIoB, U HAHOTEXHOJIOTUM, IJIEKTPOCTaTUUYEeCKas
3alluTa, 3a3eMJIeHHe 3JIeKTPONpPUOOpPOB, KCEPOKC, CTPYUHBIM
IIPUHTED, 3JIeKTPOHarpeBaTeIbHEIE IIPHUOOPHI,
3J1eKTPOOCBETUTENIbHBIE TPUOOPHI, rajibBaHUKaA.

11 KJIACC

Pa3gein 4. 9j1eKTpOoOuHAMHMKA

Tema 3. MaeHumHoe noie. 3j1eKMpoMda2HUMHAA
UHOYKUUsi

[TocTossTHHBIE ~ MarHUTHL. B3auMOOeNCTBHE  MOCTOSTHHBIX
MarHUuTOB. MarHuTHoe mojie. BeKTop MarHUTHOU WHOYKIIWH.
[TPUHIIUII CYHIEPIO3UIINY MArHUTHBIX MHojel. JIMHUM MarHUTHOU



WUHOYKIUKW. KapTuHa JIUHWUNW MarHUTHOW UWHOYKIWK  TOJIS
ITOCTOSTHHBIX MarHUTOB.

MarsuTHoOe II0jie IIPOBOOHMKA C TOKOM. KapTuHa NIHUHUU
WHOYKIIMY MaArHUTHOTO MOJIS OJIMHHOTO IIPSMOr0 HNPOBOOHUKA U
3aMKHYTOT'O KOJIbLIEBOTO MHPOBOOHWKA, KATYLIKW C TOKOM. OIIBIT
IpcTena. BzaumMoneucTBrue NPOBOJHUKOB C TOKOM.

Cumna Amriepa, e€ MOOyJib U HallpaBlIeHUE.

Cuna JlopeHlla, e€ MoOynIb W HamIpaBieHUue. [[BUXKeHUE
3apsKEHHON YacCTHUIlbl B OOHOPOOHOM MAarHHUTHOM I1ojie. PaGoTta
cunbl JIopeH1ia.

fBIeHne 3MeKTPOMaArHUTHOM WUWHAOYKIMU. [IOTOK BeKTopa
MarHUTHOM WHOYKIUM. OJJIEKTPOABUXKYIIAsi CHUJla HWHOYKIUH.
3aKOH 3JIeKTpOMarauTHou nHOyKuu apanges.

BuxpeBoe 3jieKTpUYeCKOoe II0ojie. JJIEKTPOOBUXKYIIasi Cusa
WHOYKIWW B IIPOBOOHUKE, MOBUXKYIIEMCS [IOCTyHaTeJIbHO B
OOHOPOOHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

HNHOYKTUBHOCTE. fABneHue CaMOUHOYKIIUU.
OJNEeKTPOOBUXKYIIasA CUjla CAMOUHOYKIIVH.

OHeprusi MarHUTHOTO MOJI KAQTyILIKKU C TOKOM.

JJIEKTPOMArHuTHOE II0JIe.

TexHHWYeCKHue YCTPOUCTBA U IIPAKTUYECKOe IIPHUMEHEHUeE:
IIOCTOSTHHBIE MAarHWTHI, SJIEKTPOMArHUTH], SJIEKTPOOBUTATEIh,
YCKOPUTEJIA 3JIEMEHTaPHBIX YaCTHll, MHOAYKIIMOHHAS IeYb.

IlemoHcmpauuu

OrmbIT IpcTena.

OTKJIOHEHUE 3JIEKTPOHHOI'O IIy4YKa MarHUTHBIM IIOJIEM.

JInHVUY MHOYKIIUU MarHUTHOTO IIOJIA.

B3aumopencTBUE OBYX IIPOBOJHUKOB C TOKOM.

Cuna AMmnepa.

IevicTBue cunbl JIopeHlla Ha UOHBI 3JIEKTPOJIUTA.

fBreHue 371IEKTPOMArHUTHOU UHOYKIIUN.

[IpaBumno JleHua.

3aBUCHUMOCTh  3JIEKTPOABUXKYIIEN CHJIBI HMHOYKIUU  OT
CKOPOCTH U3MEHEHUS MarHUTHOI'O IIOTOKA.

fBIeHre CaMOUHOYKIIUMN.

YueHudeckuil akcnepumeHm, nsabopamopHbsie pabomul

HM3ydyeHre MarHuTHOI'O II0JIS KaTYIIKXU C TOKOM.

HccnepoBaHue OeUCTBUS IIOCTOSHHOTO MarHUTa Ha paMKy C
TOKOM.



HccnepoBaHue sIBJIEHUS 3JIEKTPOMarHUTHOU MHOYKIIVH.

Pa3gen 5. Koned0aHusi 1 BOJIHBI

Tema 1. MexaHuyecKue u 3/71eKmpomMaz2HUMmMHbIE
Ko/1eb6aHus

KonebaTenbHast  cuctema. CBoOOOOHBIE  MeXaHHYECKHe
KonebOaHus. ['apMoHmMYeckue KoyjebaHus. Ilepuom, dacToTa,
aMnnuryma u ($alza KomebanHuii. ITIpyKUHHBIA MAasITHUK.
MaTteMaTU4YeCKUU  MasiTHUK. YpaBHEeHHE = TapMOHWYECKUX
KoneOanuti. [IpeBpallleHre SHEPruu IIPH TapMOHUYECKUX
KOoJieOaHUIX.

KomnebatenbHbili KOHTYpP. CBOOOOHBIE 3JIEKTPOMArHUTHBIE
KoneOaHUs B HAealbHOM KojeOaTeJIbHOM KOHType. AHAIOTHUS
MeXOy MeXaHWYEeCKMMH M 3JIEKTPOMArHUTHBIMU KOJI€OaHUSMU.
®opmynna TomMcoHa. 3aKOH COXpaHEHHUs SHEPruu B UHOealIbHOM
KojiebaTeIbHOM KOHTYPE.

[IpencraBieHre O 3aTyXaloIUX KojleOaHUSAX. BEIHYKIOEHHBIE
MeXaHU4YeCcKue KojeOaHuUs. Pe3onasnc. BriHyXOeHHEbIE
3JIEKTPOMarHUTHEIE KOeOaHuUs.

[lepemeHHbIn TOK. CHUHYyCOUAAQJILHBEIM II€EPEMEHHBIA TOK.
MOILIHOCT, MEPEMEHHOr0 TOKa. AMIUIUTYOHOE U [OEUCTBYIOIIEE
3Ha4YeHHEe CUJILI TOKA U HAIIPSKEeHUH.

TpancdopmaTop. IIpou3BoACTBO, mepemada M HOTpeOJieHUE
3JIEKTPUYECKOU SHEPTUH. OKOJIOTU4YEeCKHue PUCKU pu
IIPOU3BOACTBE 3JIEKTPO3Hepruu. KynbTypa HCHOOIb30BaHUSA
3JIEKTPOSHEPTUU B IOBCEJHEBHOU XKU3HHU.

TexHUYeCKHe YCTPOMCTBA U IIPAKTUYECKOe IIPHUMEHEHUE:
5JIEKTPUYECKHUU 3BOHOK, IeHepaTop IIePEeMEeHHOTI0 TOKa, JINHUU
3IeKTpomnepenay.

IlemoHcmpauuu

HWccnemoBaHue  IapaMeTpPoOB  KojnebaTelbHOM  CUCTEMBI
(IPYKUHHBIM UJIM MaTeMaTU4YECKUN MasiTHUK).

HaGnromeHue 3aTyxaloluxX KojmeOaHUH.

HccnemoBaHue CBOMCTB BBIHYKIEHHBIX KOJIeOaHUM.

HabmromeHue pe3oHaHca.

CBOOOOHBIE 3IEKTPOMArHUTHBIE KOJIeOaHUS.

OcuunnorpaMMbl (3aBUCUMOCTH CHUJIBI TOKa U HANPSIXKEHUST OT
BPEMEHH) [IJIS1 3JIEKTPOMArHUTHBIX KOJIeOaHUA.

Pe3oHaHC mpu IocCiIeOgoBaTEIbHOM COEOWHEHWH PEe3UCTOopPa,
KaTyIIKU MHOYKTUBHOCTU U KOHOEHCaTopa.



Mopgenb TUHUHU 3JI€KTPOIepenaydn.

YuyeHuueckuil akcnepumeHm, sabopamopHbsle pabomebl

HMccnemoBaHue 3aBUCHUMOCTU IIepHoOda MallbiX KojeOaHUu
rpy3a Ha HUTHU OT OJIMHBEI HUTU U MaCChHI Ipy3a.

HccnepnoBaHue IIepeMEHHOTr 0 TOKa B Lenu u3
IIOCIIeOOBaTEIbHO COEOWHEHHBIX KOHIOEHCaTopa, KaTymIKu WU
pe3ucropa.

Tema 2. MexaHu4YecKue u 371ieKmpomMmazHuUmHbslie 60 /1Hbl

MexaHU4Y€EeCKUE BOJIHBI, YCJIOBUS pacnpocTpaHeHus. [lepuogm.
CKOpOCTh pacopocCTpaHEeHHUs U [OJiMHa BOIHEL. [lomepedHble u
IIPOOOJIbHEBIE BOJIHHI. HHTephepeHInsa u ouppaKIus
MeXaHU4YeCKUX BOJIH.

3ByK. CKOpPOCTHL 3ByKa. I'POMKOCTH 3ByKa. BricoTa TOHa.
TemOp 3ByKa.

OJIeKTPOMarHUTHHIE BOJIHBHI. YcnoBus U3JTy4EeHUS
3JIEKTPOMAarHUTHLEIX BOJIH. B3anMHasa opueHTalusi BEeKTOpoB E, B,
V B 9/IeKTPOMarHuTHOUW BOHe. CBOMCTBa 3JI€KTPOMArHUTHBIX
BOJIH: OTpaxKeHue, IIPeIoMJIeHue, Nojsdapu3alius, AOudpakiud,
nHTepdepeHiysa. CKOPOCTb 3JIEKTPOMaArHUTHLIX BOJIH.

[llkana 3NIEKTPOMAarHUTHBIX BOJIH. [IpuMeHeHUE
3JI€EKTPOMArHUTHBIX BOIH B TEXHUKE U OBITY.

[TpUHLIMIIEI PAAUOCBSA3U U TeJIeBUOEeHHUs. PaguomoKanus.

OJIeKTPOMarHUTHOE 3arpsa3HeHne OKPYyXKaloIllleu Cpeaml.

TexHHWYeCKHue YCTPOUCTBA U IIPAKTUYECKOe IIPHUMEHEHUeE:
My3bIKaJTbHbBIE HMHCTPYMEHTHI, YJIbTPA3BYKOBas QOHUArHOCTUKa B
TEXHUKe U MeOullMHe, pajap, PamuolNpHUEMHUK, TeIeBU30D,
aHTeHHa, TenedoH, CBY-nteus.

IlemoHcmpauuu

OOpa3oBaHMe U  pacCIpPOCTPaHEHHWE  IIOMEPEYHBIX U
MTPOOOIBbHBIX BOJIH.

Komneo6smomieecss Teno KakK UCTOYHUK 3BYKa.

HaOmiofgeHrue oTpaxXeHUus U IIPEeJIOMIIeHUS MeXaHUYeCKUX
BOJIH.

HaGniogenue uHTepdepeHInr U OuPPakKIiud MeXaHUYeCKUX
BOJIH.

3BYKOBOU pE30HAHC.

HaOmniogeHre CBSI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C
aMIITUTYJOU M 94aCTOTOU KojmeOaHUi.



HccnengoBanue CBOMCTB 9JIEKTPOMArHUTHBIX BOJIH:

OoTpaxKeHwue, IIpeJIoOMJIEHUE, IMOIApU3aLusd, oudpakmous,
HMHTepPEPEHIIHS.

Tema 3. Onmuka

['eomeTpuyeckas OIITHUKA. [IpsasMonuHENHOE

pacrpocTpaHeHue CBeTa B OOHOpoOgHOu cpene. Jlyd cBerta.
To4yeyHBIU UCTOYHUK CBETA.

OTpaxeHUe cBeTa. 3aKOHBI OTpaxKeHus cBera. [locTpoeHuUe
1300pakKeHul B IIJIOCKOM 3epKarie.

[IpennomneHue cBeTa. 3aKOHBI I[PEJIOMJIEHHS  CBeTa.
AOCOMIOTHBRIM TIOKa3aTennb IpesoMsieHusa. [lomHoe BHyTpeHHee
oTpaxkeHue. [IpegenbHBIM  YyrOoj  IIOJIHOTO  BHYTPEHHETO
OTpazKeHUs.

Iucnepcusa ceeta. CIoxXKHBIM cocTaB 0emoro ceera. LIer.

CobOuparolliie ¥ paccemBalollye JIMH3BI. TOHKas JIMH3a.
@OKyCHOE pacCTOsTHHUE U OIITUYeCKasd Cujla TOHKOW JIUH3HI.
[TocTpoeHue u300paxKeHUN B COOMPAIONIUX U PaCCEeUBAIOIINX
nuH3ax. PdopMysa TOHKOM JIMH3BL. YBeJIWYEHHE, [gaBaeMoe
JINH3O0MU.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU OIITUKHU.

BonuoBass omntuka. HHTepdepeHuuss cBeTa. KorepeHTHEIE
HCTOYHUKHU. YCIOBUS HaAOMIOOEHUSI MaKCUMyMOB U MUHHUMYMOB B
MHTePPEPEHIIMOHHON KapTHUHE OT ABYX CHH(pA3HBIX KOT€PEHTHBIX
WCTOYHUKOB.

Hudpakousa cBeTa. [JudpakimoHHas pemieTkKa. YCIOBHUE
HaOMIoOmeHu s TJIaBHBIX MaKCUMYyMOB [Ipu rnageHuu
MOHOXPOMAaTHUYECKOr0 CBeTa Ha NU(PPaKIMOHHYIO PEIIETKY.

[Tonapusanusa CBeTa.

TexHMYEeCKHe YCTPOMCTBA U IIPaAaKTHYECKOoe IIpUMEHEeHUe:
O4YKH, JIyna, poToanmapaT, NPOEKIMOHHBIN alnapaT, MUKPOCKOTII,
TEJIECKOII, BOJIOKOHHAsl OIITHKA, MOu@pakIMOHHAsA PEIIETKa,
IIOJISTPOUA,.

IlemoHcmpauuu

[IpsaMoMHEWHOE pacrnpocTpaHeHue, OTpakeHue U
npenoMieHue ceeta. OnTuyeckue IpUuOOPHI.

[lonmHOE BHYTpEHHEE OTpaxkeHue. Momesib CBETOBOA.

HccrnegoBaHue CBOMCTB M300pakeHUM B JIMH3aX.

Mopenu MUKPOCKOIIa, TeJIeCKOoIIa.

HabGniomenue nuHTepdepeHIuy CBETaA.

Habmomenue nudpakiiii CBeTa.



HaOmntofeHue Ouciepcuy CBeTa.

[Tony4yeHure ceKTpa C IIOMOIIbI0 ITPU3MHI.

[Tony4yeHure CeKTpa C IIOMOIIbI0 TUPPaAKIIMOHHON PEIIETKH.
HaOmniogeHue nonsgpu3aliii CBeTa.

YueHuueckuill akchepumeHm, nabopamopHbslie pabomul
HM3MepeHUe MMoKa3aTens IpeIoMJIeHHsI CTeKIIa.
HccnegoBaHue CBOMCTB M300pakKeHU B JIMH3aX.
HaOmniofneHue Ouciepcuy CBeTa.

Pa3gen 6. OCHOBBI cIenuajIbHOH TEOPHH
OTHOCHUTE/IbHOCTH

'paHMUIEI ~ OTPUMEHHMOCTH  KJAaCCHYECKOH  MEeXaHWKH.

ITocTynaTsl crernuaabHOM TEOPUU OTHOCHUTEJIbHOCTH:

WHBapMaHTHOCTb MOMYJIA CKOPOCTU CBeTa B BakKyyMe, IIPUHIUI
OTHOCUTEJIBHOCTU DUHILTEWHA.

OTHOCUTENILHOCThL OOHOBPEMEHHOCTU. 3aMe[JjieHue BpeMeHU
U COKpaAllleHVe OJIUHEI.

OHeprusa U UMIYJIbC PEJISTUBUCTCKOU YaCTULILI.

CBsI3b MacCChHl C JHEpPruem U HMIIYJILCOM PEJIATUBUCTCKOU
YaCTULIBI. DHEPrUs IIOKOA.

Pa3ngen 7. KBanTOoBast Gu3nKa

Tema 1. 31emeHMbI KBAHMOBOU ONMUKU

@®ortourl. ®opmyna I[lnmaHkKa CBS3M SHEPruud (GOTOHaA C €ro
4aCTOTOU. DHEPTUa U UMIOYIbC (POTOHA.

OTkpeiTHEe U wucciaegoBaHme G@oTtoadhdekta. OmnbiTer A. T.
CrtoneroBa. 3akoHBI (oToa(dpdeKTa. YpaBHEHUEe IJUHINTENHA O
doToadhdekTa. «<KpacHasa rparuiia» ¢potoadhdexTa.

HaBnenue ceeta. OnwiTH I1. H. JIebenesa.

XuMHUYeCKoe NelCcTBUe CBeTa.

TexHMYECKHEe YCTPOMCTBA M IIPaKTHYECKoe IIpUMEeHEeHUe:
doToanemenT, GoTomaTUMK, COTHEeYHas1 OaTapesi, CBETOOUO.

IlemoHcmpauuu

®oT03(p(PeKT Ha yCTaHOBKE C IMHKOBOM IIJIaCTUHOU.

HccnemoBaHue 3aKOHOB BHeENTHETO (oTo3(dhdeKTa.

CeeTomuon.

ComnueuHas 6aTapes.

Tema 2. CmpoeHue amoma

Mopgens atoMa TomcoHa. OnwITel Pe3epdopaa mo paccessHUIO
o -yactuu. IlmaHeTtapHass w™mopens artoMa. lloctymatel bopa.
HW3nydyeHre U MHOorouieHue (HOTOHOB IIPHU Mepexome aToMa C



OOHOTO YPOBHS SHEPTrUM Ha Apyrou. Bupgbel cnekTpoB. CHEKTp
YPOBHEM SHEPTUU aTOMa BOOOpoOaa.

BomHOBEIE CBOMCTBA  YaCTHII. Bomupr me Bpouns.
KopnyCKynsspHO-BOJTHOBOM OyaInu3M.

CrioHTaHHOE U BBIHYXKEHHOE HU3JIy4EeHUE.

TexHUYeCKHe YCTPOMCTBA U IIPAKTUYECKOe IIPHUMEHEHUE:
CIIEKTpaJIbHBIM aHalu3 (COEeKTPOCKOII), Jia3ep, KBaHTOBBIU
KOMIIBIOTED.

IlemoHcmpauuu

Mopens onbiTa Pesepdopaa.

OmnpenerneHue OJIMHBL BOTHBI T1a3epa.

HaGnrogeHue MUHENYATHIX CIIEKTPOB U3JTyYEHUSs.

JIazep.

YyeHuueckuil akcnepumeHm, sabopamopHbsle pabomebl

HaOmniogeHue MMHENYaTOr 0 CIeKTpa.

Tema 3. AmomMmHoe s10po

OKCIIEpUMEHTHI, HOKa3bIBAIOIINe CIIOXKHOCTL CTPOEHHUS sSOpa.
OTKpBITHE PaguOaKTUBHOCTH. OIIBITH Pezepdopaa 10
OIpefeeHUI0 COCTaBa pPaAWOaKTUBHOTO Hu3jaydeHusi. CBOUCTBa
anbda-, 6eTa-, raMMa-u3NnydeHus. BausgHue pagroakKTUBHOCTU Ha
KWBbI€ OPTaHU3MBI.

OTKpEITME TIPOTOHA M HeUTpoHa. HyKJIOHHass Mopmesb sAnpa
['enizenbepra-MBaneHko. 3apsan spgpa. MaccoBoe YMCIO sapa.
H30TOMHkI.

Anbda-pacran. INIeKTPOHHBINM U MO3UTPOHHLIN OeTa-pacraf,.
amMMa-u3nydyeHre. 3aKOH paguoaKTUBHOTO pacrana.

OHeprus CBsSI3UW HYKJIOHOB B sape. ApmepHble cuibl. Jledekt
MacCHI apa.

fAnepHble peakiuu. [lelleHue U CUHTE3 AeD.

AnepHbIl peakTop. TepMmosgepHBIM CcUHTe3. [IpobneMbl u
IIEPCHIEKTUBLL SOEPHOU OSHEPreTUKU. IKOJIOTUYECKUE acCIIeKTHI
SI0EePHOU SHEPreTUKHU.

JjieMeHTapHbIe YacTULlbl. OTKPLITHE IIO3UTPOHA.

MeTonbl HaOMIOAEHMST UM PEerucTpaluu  3JIeMeHTapHBIX
YaCTHII.

dyHOaMeHTanbHbIE B3aMMOOEUCTBUSA. EOMHCTBO (PU3NYECKOU
KapTHUHBI MUPa.

TexHUYeCKHe YCTPOUMCTBaA U IIPAKTUYECKOe IIPHUMEHEHUE:
OO3UMETP, KaMepa BwunbCOHa, SOepHBIM peakKTOp, aTOMHas
6omMm0a.



IlemoHcmpauuu

CYéTYMK MOHU3UPYIOIINX YaCTHII.

YyeHuueckuil akcnepumeHm, nabopamopHbvle pabomebl
HccnemoBaHUe TPEKOB 4aCTHIL (IO TOTOBBIM (OTOrpadusiM).

Pa3gesn 8. 971eMeHTHI aCTPOHOMHH U aCTPOPU3UKH

OTansl Pa3BUTUA aCTPOHOMMUHU. [TpuknagHOEe U
MUPOBO33PEHYECKOE 3HAYEHME aCTPOHOMUU.

Bupg 3Bé3mHOro HebOa. Co3Be3nusi, IPKHEe 3BE3MLI, IIJIAHETHI,
WX BUOUMOE OBUXKEHUE.

ConHeyHas cucteMa.

ConnHue. ConHeuyHasds aKTUBHOCTb. HWCTOYHUK 3Hepruu
ConmHIla ¥ 3BE€3d. 3BE30bl, WX OCHOBHBIE XapPaKTEPUCTUKHU.
IImarpaMMa «CIIEKTPaIbHBIA KJIaCC - CBETHMOCTBL». 3BE3OBI
rJIaBHOU  IIOCJIEOOBATEJIBHOCTU.  3aBUCUMOCTH  «Macca -
CBETUMOCTb» [OJII  3B€3[ TIJIaBHOW [IOCJIeJOBaTEJIbHOCTH.
BayTpeHHee cTtpoeHue 3Be€3n. COBpEeMEeHHBIE IIPENCTaBIE€HUS O
IIPOUCXOXKAEeHUU M 9Bojouuu COlHIlAa U 3BE3[A. IJTalbl XKHU3HU
3BE37.

Mneunsiv [1yTh - Haia 'anakTuka. [lonoxkeHue U OBUXKEHUE
Conmana B Tamaktumke. Tunel rajakTuK. PaguorajakTUKHU U
KBa3aphl. YEpHBIE OLIPH B siOpax raJlaKTUK.

Bcenennasi. PacmupeHue BceneHHo#. 3akoH Xa00ia.
Pasberanue ramakTuk. Teopus Bbomblioro B3phiBa. PelnkTOBOE
HU3JIy4YeHUe.

MacmrabHast CTpyKTypa BceneHHoil. MeTaranakTHKa.

HepeiiéHHubie Ipo0ieMbl aCTPOHOMUH.

YueHuueckue HabawoOeHuA

HaOniomeHnsT HEBOOPYXKEHHBIM TI'JIa30M C HCIOIb30BaHUEM
KOMIILIOTEPHBIX IIPUJIOKEHUU MO/ ONpedesieHus IIOJI0XKEeHUS
HeOeCHBIX 0OBEKTOB Ha KOHKPETHYIO OaTy: OCHOBHBLIE CO3BE3OUS
CeBepHOTO IOJNyILIapus U SpKue 3BE3[HI.

HaGnromenus B Teneckon JIyHE, miaHeT, Mneunoro [TyTu.

0O0o00mIalonmiee MOBTOPEeHUE

Ponb Gu3MKH ¥  aCTPOHOMHM B  3KOHOMUYECKOW,
TEXHOJIOTUYECKOH, COILIMaJIbHOU U 3TUYECKOU chepax
OesiTeJIbHOCTU YeJIOBeKa, POJib M MeCTO (PU3UKU U aCTPOHOMUU B
COBPEMEHHOU Hay4YHOU KapTUHE MHUpPa, POIb PU3UYECKOU TEOPUH
B (popMHUpPOBaHUU TpPeOCcCTaBIE€HUU O PU3UYECKOUW KapTHUHE MUPA,



MeCcTO (U3NYECKOM KapTHUHBI MHUpPa B O0MIIEM PSSOy COBPEMEHHBIX
€CTEeCTBEHHO-HAy4YHBIX ITPEOCTaBIEHUN O IPUPOLE.

MexXnpegMeTHbIE CBA3H

HN3yuyenue Kypca ¢usukm 06a3o0Boro ypoBHS B 11 Kiacce
OCYLIECTBJIIETCA C YYETOM COOepzKaTeNIbHBIX MeXKIPeaMeTHBIX
CBSI3€M C KypcaMM MaTeMaTHUKH, OMOJIOTUH, XUMUU, Teorpadpuu u
TEXHOJIOTHUH.

MeoscnpedmemHble noHAMUS, CBSI3aHHBIE C UN3YYEHHUEM
METOOOB HAY4YHOIO IIO3HAHHWSA: SBJIEHHWE, Hay4YHBIU (QaKkT,
runore3a, pusnyeckas BeIMYMHA, 3aKOH, Teopus, HabOIoOeHuUe,
5KCIIEPUMEHT, MOOEeINpPOBaHNEe, MOOEJIb, U3MEPEHUE.

Mamemamuka: peleHue CUCTEMEI YPaBHEHUY,
TPUTOHOMETpHUYEeCKre (QYHKIMU: CHHYC, KOCHUHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKOECTBO, BEKTOPHI
U UX M[OPOEKIMX Ha OCH KOOPAWHAT, CJIOXKEHHE BEKTOPOB,
IIPOM3BOAHLIE 3JIEMEHTAPHBIX QYHKIUNW, NOPU3HAKU II0Oo0Ous
TPEYrOJIbHUKOB, OIpefesieHhe IIJIOUlafgud IIJIOCKUX QUryp u
o0BEMa Terl.

Buonoezusa: os1meKTpUYeCKUe SABJIEHUS B IKHUBOU MIPUPOIE,
KojiebaTenbHbBIEe MOBUXKEHUS B KHWBOM MPUPOJE, OITHYECKHE
SIBJIEHUSA B JKWBOW IIPUPOJE, OEUCTBUE paguallui Ha IXKUBBIE

OPTraHU3MEBI.
Xumus: CTpoeHHe aTOMOB U MOJIEKYJ, KpHCTalIIndecKas
CTPYKTypa TBEPIBIX TeJ, MeXaHU3MBbI oOpa3oBaHUs

KPUCTAJIJINYECKON PEMIETKH, CIIEKTPaJIbHLIM aHaJINu3.

I'eoepagus: MarHUTHBIE TIOJIIOCA 3€MIIM, 3aJIeK MaTrHUTHBIX
pyno, (GOTOChEMKaA 3€eMHOM  IIOBEPXHOCTH, MpeacKa3aHue
3eMJIETPSICEHUM.

TexHono02usA: JIMHUU 3JIeKTpoIiepenady, reHepaTop
IIEPEMEHHOT0 TOKa, 93JIeKTPOOBUTaTeslb, HWHAOYKIIMOHHAS TIIeYb,
pajap, PaguoOIIPHMEMHUK, TEJIeBU30pP, aHTeHHa, TenedoH, CBY-
ImeYb, IIPOEKIIMOHHBINM allllapaT, BOJIIOKOHHAS OMNTHKAa, COITHEeYHas
OaTapes.

IINTAHUPYEMBIE PE3VYIJIBTATDI OCBOEHUA
ITPOIPAMMBI 110 ®U3UKE HA YPOBHE CPEIHEIO
OBIIEI'O OBbPA30OBAHUA

OcBoeHnme yuyeOHoro mnpemmeTra «®u3MKa» Ha YPOBHE
cpegHero o6iiero oOpa3oBaHus (0a30BHIM YPOBEHB) MHOJIKHO



o0ecrneyuTsh OOCTHUXKEHHE CIIeOyIOIInX JINYHOCTHHIX,
MeTallpegMeTHBIX U ITPeOIMETHLIX 00pa30BaTeIbHLIX Pe3YIbTAaTOB.

JINYHOCTHBDIE PE3VYIJIBTATDBI

JINYHOCTHBIE pe3ylbTaThl OCBOEHHS Y4eOHOro IpeaMeTa
«@u3uKa» MOONXKHBI OTpaxKaTh T'OTOBHOCTh MU CIIOCOOHOCTH

00yYaroIuxcs PYKOBOJICTBOBAThHCSI chopMUpoOBaHHOM
BHYTPEHHEN TO3UIMEeN JUYHOCTH, CHUCTEMOU IeHHOCTHBIX
OPHEeHTAINH, TIO3UTUBHBIX BHYTPEHHUX yOexXIeHUH,

COOTBETCTBYIOIIUX TPAOULMOHHBIM ILI€EHHOCTSIM POCCHUNCKOTO
oOImIecTBa, pacllupeHue XKU3HEHHOTO0 OIbiTa W OIbITa
OesaTeIbHOCTH B MIPOIECCe peajn3allid OCHOBHBIX HaIlpaBJIEHUU
BOCHUTATENIbHON OesITeIbHOCTHU, B TOM YMCJIe B YaCTH:

1) rpakKmaHCKOI'o BOCIIHTAHHUSA:

CcOOPMUPOBAHHOCTh T'PaXXKOAHCKOM TMO3UIIMK O00y4YalomIerocs
KaK aKTHBHOI'O ¥ OTBETCTBEHHOTO YJIeHa POCCUICKOT0 O0IleCTBa;

IIPUHSTHE TPaAOUITMOHHBIX 00IIleYesI0BeYeCKUX
T'YMaHUCTUYECKUX U JeMOKpPaTUYeCKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO [esTeJIbHOCTh B HHTepecax
rpaKJgaHCKOro oOIllecTBa, y4YaCTBOBAaTh B CaMOYIIPAaBIEHUHU B
oOpa3oBaTeJIbHOM OpTraHu3alluy;

yMeHHEe B3aMMOOENCTBOBATh C COIIUAIbHBIMU MHCTUTYTaMHU B
COOTBETCTBUU C UX QYHKIIMSAMU U Ha3HAUYEHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU W BOJIOHTEPCKOU OESITEIbHOCTH;

2) IaTPHOTHYECKOIr0 BOCIIUTAHHUS:

chopMUPOBAaHHOCTD POCCUMCKOU rpaxagaHCKOu
UOEHTUYHOCTH, IIaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHEe K TOCyJapCTBEHHLBIM CHMBOJIaM,
OOCTHUXKEHHUSIM POCCHUHMCKMX VYEHBIX B 00jacTu (QU3UKU U
TEeXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTaHHUS:

cpOopMUPOBAHHOCTL HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO
IIOBEIeHUSsI;

CIIOCOOHOCTD OIIeHUBATh CUTYyalUIo u IIPUHUMATh
OCO3HaHHEBIE perieHus, OPUEHTHUPYSICH Ha MOpPAaJIbHO-
HPaBCTBEHHbIE HOPMEI U 1I€eHHOCTH, B TOM 4YHCJI€ B OeATEIbHOCTH
Y4YEHOTO;

OCO3HaHMWE JIMYHOI0 BKJlala B IIOCTPOEHHE YCTOUUYUBOTO
Oynmyuiero;

4) 3CTETUYECKOro BOCIIHTAaHMUS:



9CTETUYECKOE OTHOIIEHHMEe K MHDPY, BKIIOYasi I3CTETUKY
Hay4YHOT'0 TBOPYECTBa, IPUCYILEro pu3nyecKkou HayKe;

5) TPYyZOBOIr0 BOCIIUTAHHUSA:

HMHTEPEeC K pa3nmudHeIM cdepaM  IIpodecCuoHaIbHOU
OesaTEeIbHOCTU, B TOM YHCJIE CBSI3aHHBIM C (PU3UKOUW M TEXHUKOMU,
yMEeHHEe COBEPIIIaTh OCO3HAHHBIM BHIOODP Oymylned mpodeccuu u
peanin30BEIBATh COOCTBEHHBIE XKU3HEHHBIE TIIaHbI;

TOTOBHOCTbD U CIIOCOOHOCTD K 00pa30BaHUIO u
camMooOpa30oBaHUI0 B o00nacTu (GU3UKKU Ha IIPOTSIKEHUU BCeH
KU3HY;

6) 3K0JIOTrHYeCKOro BOCIIUTAaHHUS:

CPOpPMUPOBAHHOCTL 3SKOJIOTUYECKON KYJIbTYPHI, OCO3HaHUE
r100aIbHOTO XapakKTepa 9KOJIOTUYEeCKUX IIPo0iieM;

IJIaHKWPOBaAHUE U OCYILECTBIIEHNE OEUWCTBUM B OKpYXKalolleun
cpeme Ha OCHOBe 3HaHUSA Iejled YCTOWYUBOTO Pa3BUTUA
4YeJI0BEYEeCTBa;

pacuiupeHue OMbITa OessTeIbHOCTHA 9KOJIOTUYECKOU
HaNpPaBI€eHHOCTH Ha OCHOBE UMEIOIIUXCS 3HAHUU 110 PUIUKE;

7) HIEHHOCTH HAayYHOI' O IO3HAHMS:

COPMUPOBAHHOCTL MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUA PU3UIECKOU HAYKU;

OCO3HaHMWE LIEHHOCTU Hay4YHOU HOesiTeJIbHOCTH, TOTOBHOCTH B
Imporecce uU3y4YeHUss (U3UKHU OCYIIECTBIATH MIPOEKTHYIO WU
KM CCJIed0BaTE/IbCKYI0 AesTEeJIbHOCTh MHANBUAYAJIBHO U B I'PYIIIE.

METAIIPEIMETHDBIE PE3VIJIBTATDI

ITo3HaBaTeJIbHbIE YHHBEPCAJIbHbIE YUeOHbIe TeHCTBHS
Ba30BbIe JIOrHYeCKHe JeHCTBHSI:
CaMOCTOSITEIPHO  (OPMYJIHPOBATh M  aKTyaJIM3UPOBATh
mpobeMy, paccCMaTpPUBaThL €€ BCECTOPOHHE;
OIpenesisiTh IIenu MOesTEeIbHOCTH, 3alaBaTh MapaMeTPhl U
KPUTEPUH UX OOCTUKEHIS;
BRISIBJISITh 3aKOHOMEPHOCTH U ITPOTHUBOPEYUS B
paccMaTpuBaeMbIX GU3NUYECKUX STBIICHUSIX;
pa3pabaTeiBaTh IIJIaH PeIleHus MPo0ieMbl C YIETOM aHallKl3a
MMEIOIINXCSI MaTePUaIbHEIX 1 HeEMaTePUaJIbHEIX PECYPCOB;
BHOCUTh  KOPPEKTHBEI B  [OEeSATEIbHOCTD, OLIeHUBATh
COOTBETCTBUE Pe3ynbTaToB I1eJISIM, OlIeHUBATh PUCKU
IIOCJIEACTBUU OEesITEJIbHOCTH;



KOOPOWMHUPOBATL M  BBIIOJHATHL PabOTy B  YCJIOBUSX
peasibHOTO, BUPTYaJIbHOTO " KOMOMHHUPOBAHHOTO
B3aUMOOEUCTBUS;

pa3BUBaTh KpeaTHBHOE  MEBIIUIEHHEe  IIPHU  PeIleHUHU
KN3HEHHBIX ITPo0IeM.

Ba30BEIe HCCIefoBaTe/IbCKHEe TeHCTBHS:

BJIa[leTh HAay4YHOM TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUSIMU
1 MeTomaMu GU3NYECKOM HaYKU;

BJIaleTh HaBBIKaMU y4eOHO-MCCJIeqOBaTEIbCKON U ITPOEKTHOM
OesiTeIbHOCTH B 00J1acTH (PU3UKM, CIIOCOOHOCTBIO M TOTOBHOCTBLIO
K CaMOCTOSITEJIbHOMY TIOMCKY METOMOB peIleHus 3amayd
du3nuyeckoro copepkaHus, IIPUMEHEHHIO Pal3/JIMYHBIX METOIOB
IIO3HAHUSI;

BJIaeThb BUOAMM [eSTEIbHOCTH II0 IIOJIyYeHUI0 HOBOTO
3HAHUS, €r0 MHTepIpeTanuy, n1peodpa3oBaHuio U IPUMEHEHUIO B
PA3IUYHLIX Y4YeOHBIX CHUTyallUsX, B TOM 4YMHCJIe NPU CO3TaHUU
y4eOHBIX ITPOEKTOB B 001acTu (GU3UKY;

BLISIBIISITH IIPUYHUHHO-CJIeICTBEHHEBIE CBSI3U "
aKTyaJIu3upoBaTh 3agady, BBIOBUTATh TUIOTE3y €€ pPeIleHus,
HAXOOUTh apryMEHTHI IJIsI HOKa3aTeJIbCTBa CBOMX YTBEPXKOEHUH,
3aaBaTh ITapaMeTpPhl U KPUTEPUU PEIeHMUs;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XO[e PeIIeHus 3aJauu
pe3ynbTaThl, KPUTHUYECKH OlleHMBATh WX [TOCTOBEPHOCTS,
IIPOTHO3UPOBATh U3MEHEHHE B HOBBLIX YCIJIOBUSX;

CTaBUTb ®W (QOPMYyJIHMPOBATH COOCTBEHHBIE 3amauyd B
oOpa3oBaTeJIbHOM HEesSTEeILHOCTH, B TOM YHCJIEe IIPpU HUIYYEHUU
bu3uky;

maBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OIIeHUBATh
IMPHUOOPETEHHLIN OIIBIT;

yMeTh IIEPEeHOCUTh 3HAHUSA II0 (PU3NKEe B MPAKTHYECKYIO
00J1aCTh XKU3HEIesITeTbHOCTH;

yMeTh MWHTETrPHUPOBATL 3HAHMS M3 PA3HBIX TPEOMETHBIX
obnacTeu;

BLIIBUTATh HOBBIE HEH, IIpenjaraTh OPUTMHAILHEIE TTOOXOIEI
1 PeIIeHus;

CTaBUTh ITPOOJIEMBI U 3aJauy, OOTyCKaloIIue
aJIbTePHATHUBHLIE PEIeHUs.

Pa6ora c uHdopMaIueH:

BJIa[leThb HaABHIKAMHU ITONIy4YeHus uHopmaiuu (GpundecKoro

comepzKaHUsS N3 HMCTOYHMKOB PA3HBIX THIIOB, CAaMOCTOSITEJIHEHO



OCYILIECTBIISITh TIOUCK, aHaJu3, CHCTeMaTU3aIuIo U
HHTEpPIIpeTanuio uHOPMAaIlMM pa3/IW4YHBIX BUOOB U (HOpM

IIpEeICTaBIEHUS;
OlIeHUBATh JOCTOBEPHOCTL MH(OPMAITUY;
HCIIOJIb30BaTh cpencTBa MHOGOPMaITMOHHEBIX "

KOMMYHHKAIIMOHHBEIX TEXHOJIOTHH B pPeEIIeHHHW KOTHUTHUBHEIX,
KOMMYHHKATUBHEIX ¥ OPraHH3allMOHHBIX 3agad C COOIIOIeHHeM
TpeOOBaHUM OSPrOHOMMHKH, TEXHHKH O0e30IIaCHOCTH, THUTHEHHI,
pecypcocOepekeHunsi, MOPaBOBLIX ¥ OITUYECKUX HOPM, HOPM
nHGopMaIMOHHOM 0€30IIaCHOCTH;

CO37IaBaTh TEKCThI (PU3NYECKOTO0 COOEPzKAHUSI B PA3TUUYHBIX
dbopmaTax ¢ y4uyéToM HalHadeHUs HUHGOPMAIIUKM U IeJIeBOu
ayogUTOPHH, BHIOMpPAs ONTHMAJILHYI0 (GOpMy MIpencTaBiIeHUS U
BU3yaJTU3aIUH.

KoMMyHHKaTHBHbIE YHHBEpPCaJIbHbIEe Y4YeOHbIe TeHCTBHS:

OCYUIECTBJISATh OOIIleHNe Ha YPOKax PU3UKK M BO BHEYPOUHOU
OesATEeIbHOCTH;

pacIio3HaBaTh IIPEANOCHIIKM KOHQPIUKTHBLIX CUTyalluli U
cMsr4aTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTMYHO WH3JIaraTb CBOI0 TOYKY 3PEHUSA C
HCIIOJTb30BaHUEM SI3LIKOBEIX CPEOCTB;

IIOHMMAaTh M KCIOJIb30BaTh IIPEMMYIIeCTBa KOMaHOHOU U
MHOUBUAYAIbHOU PabOTHI;

BEIOMpPATh TeMaTUKy U METOObl COBMECTHBIX OEUCTBUU C
Yy4ETOM OOIIUX HNHTEPECOB U BO3MOXKHOCTEM KaXOoro dYJeHa
KOJIJIEKTUBA;

IIPUHUMATh Lenu COBMECTHOU OesATEeIbHOCTH,
OPraHHU30BEIBAaTh U  KOOPOWHUPOBATH [MOEHUCTBUSA II0 €€
OOCTHUKEHMIO: COCTABJIATH IIJIaH OEWCTBUU, PaCIpenessaiTh POJIU C
y4E€TOM  MHEHHUM  Y4YaCTHUKOB, o0CyXfaTh  Pe3yJIbTaThl
COBMECTHOU pabOTHI;

OlleHMBaTh KadyeCTBO CBOEr0 BKJIafa M KaXK[Oro y4JaCTHHKa
KOMaH[OHI B OOINMI pe3yIbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

IIpenjaraTh HOBBIE MPOEKTHI, OLleHWBATh HUAEU C IIO3ULUU
HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUUYECKOU 3HAUYUMOCTH;

OCYILIECTBJISATh IIO3UTHUBHOE CTpPaTerundyeckoe IIOBeJeHHEe B
Pa3IUYHLIX CUTYyalldsSX, IIPOSBIISITH TBOPYECTBO M BOOOpaxKeHUe,
OBITh MHUIIMATUBHEIM.

PGFYJIHTHBHBIG YHauBepCa/ibHbIE Y‘IeﬁHLIe JIeI':ICTBI/IH



CamMmoopranu3anusi:

CaMOCTOSITEIBHO OCYLIECTBJIISITh ITO3HaBaTEJIbHYIO
OessTeNbHOCTh B OOmacTu (U3UKKM M ACTPOHOMUH, BHISIBIISTH
IMPo0IeMbI, CTABUTh U (DOPMYIUPOBATh COOCTBEHHBIE 3aJa4H;

CaMOCTOSITEIPHO COCTaABJISATh IIJIaH PENIeHHUS PACUYETHHIX U
Ka4yeCTBEHHBIX 3adady, IIJIaH BHIIOJIHEHUS ITPaAKTUYECKON PabOTHI
C YY4ETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN M
MIPEeOanoYTEeHUN;

OaBaTh OIEHKY HOBBIM CUTYallUsIM;

pacIIupsTh PaMKMU y4eOHOTo IIpegMeTa Ha OCHOBE JIMYHBIX
IIpPenIrno4YTeHNN;

menaTh OCO3HAHHBIM BHIOOD, apryMeHTHUPOBaTh ero, OpaTh Ha
ce0s1 OTBETCTBEHHOCTE 3a PEIIEHUE;

OlLIeHUBATh IPUOOPETEHHBIN OMBIT;

crtocoO0CcTBOBATh (DOPMUPOBAHUIO U ITPOSIBIEHUIO 3PYOUIIUU B
obnmactTy (PU3UKHU, MOCTOSTHHO IOBHIIIATh CBOM 00pa30BaTENbHBIN
1 KyJIbTYPHBIU YPOBEHB.

CaMOKOHTPOJ/Ib, SMOITHOHA/IbHBIH HHTEJ/IJICKT:

OaBaThb OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTH KOPPEKTUBHI B
OesasTeIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIafleTh HaBLHIKAMH II03HaBATeJIbHOM pedIekKcuu Kak
OCO3HaHU4A COBEpPIIaeMbIX  OEWCTBUU u MBICIIUTEJIbHBIX
IIPOLIECCOB, UX PE3YIbTAaTOB U OCHOBaAHU;

HCIIOJIb30BaTh MPUEMBI pPedIeKCUU OIS OIeHKM CHUTYyalluH,
BLIOOpPA BEPHOTO PEIIEHUS;

YyMEeThb OIeHWBAaTh PHCKHU U CBOEBPEMEHHO TNPUHUMATD
pelleHnus 10 UX CHUKEHMUIO;

IMPUHUMAaTh MOTHUBEL M QPryMEHTHl OPYTrUX INPH aHaJIHi3e
pPe3yIbTaTOB OesITEeTbHOCTH;

IIPUHUMAaTh ce0si, TOHUMas CBOM HEJOCTATKU 1 MOCTOMHCTBA;

IPUHUMAaTh MOTHBBI M apryMeHThl OPYruxX I[IPU aHajnu3e
pe3yIbTaTOB OesITEeTbHOCTH;

IIPH3HaBaTh CBOE IPaBO U IIPABO OPYTUX Ha OIIHOKU.

B 1mpolilecce OOCTHUXKEHHUS  JTHUYHOCTHBIX  pPEe3yJIbTAaTOB
OCBOEHHUS MPOrpaMMEI 110 GPU3UKe OJIsT YPOBHS CPedHEro OOIIero
oOpa3oBaHUs y 00yYaroIuxcs COBEPIIIEHCTBYETCS
SMOIIMOHATbHBIU WHTEJIIEKT, IIpeanojaraliin
chopMHUPOBAHHOCT:



CaMOCO3HaHMsI, BKJIIOYAIOIIETr0 CIIOCOOHOCTh MOHHUMATh CBOE
9MOIIMOHAJILHOE COCTOSIHME, BUMOETh HallpaBJIeHUS Pa3BUTHUS
COOCTBEHHOM 5MOITMOHANIBHOU ChEPHI, OBITH YBEPEHHBIM B CeOE;

caMOperyIupoBaHusI, BKIIIOYAIOIEr0 CAaMOKOHTPOJIb, YMEeHHUe
IIPUHUMATh OTBETCTBEHHOCTL 3a CBOE IIOBeIeHHEe, CIIOCOOHOCTH
agalTHUPOBATHCS K OMOIMOHAJILHBEIM H3MEHEHUHSIM U MPOSBISATH
rmOKOCTD, OBITH OTKPBLITHIM HOBOMY;

BHYTPEHHEM MOTHBAlIMK, BKJIIOYAIOIIEW CTpPeMIJIEHUEe K
OOCTUXKEHUIO IIeIM U VYCHOexy, OITHMH3M, WHUIHUATUBHOCTS,
yMeHMe OelCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEM;

9MIIATHH, BKJTIOUAIOIIEH CIIOCOOHOCTb IIOHUMAaTh
9MOLIMOHAJILHOE COCTOsSIHME [OPYIUX, VYYHUTHIBAaThH €ro Ipu
OCYILIECTBJIEHUMX OOIIEeHusI, CHOCOOHOCTL K COYYBCTBHUIO U
COIIEPEXXNBAHUIO;

COIIMaIbHBIX HaBLIKOB, BKJTIOYAIOIINX CIIOCOOHOCTD
BLICTPAMBATh OTHONIEHUSI C [OPYTUMH JIIOObMU, 3a00THUThCS,
IIPOSIBIISITh MHTEPEC U pa3pellaTh KOHGIUKTHI.

INPEIMETHBDBIE PE3YJIBTATHI

K koHIy o0ydyeHusi B 10 Kjacce IIpegMeTHLIE Pe3yIbTaThl
Ha 0a30BOM YypOBHE [OJIXKHEI OTpaxaTh CHOPMHPOBAHHOCTHL Y
00y4aroImnxCcsi yMEeHUN:

OEMOHCTPHUPOBATh Ha IIpuMepax Pojib U MeCTO (PU3UKHU B
dopMupoBaHUM COBPEMEHHOM HAy4YHOM KapPTUHHI MHPA, B
Pa3BUTHU COBPEMEHHOU TEXHUKU M TEXHOJIOTUM, B MIPaAKTU4YECKOU
OesATEeIbHOCTU JIIOOEN;

VYUTHIBAaTh T'PAHULBI NPUMEHEHUS H3Y4YeHHBIX (PU3NYECKUX
MofeJier: MaTepualbHasd TOYKA, HHepIHajbHas CHUCTeMa
oTcyeTa, abCOJIIOTHO TBEPHOOE TeJI0, HOeajibHBIM Tra3, MOIesd
CTPOEHHUSI Ta30B, XKHUOKOCTEM U TBEPABIX TeJI, TOYEUYHBIN
9IEeKTPUUECKUHN 3apsd IIPHU pellleHun GU3nUeCKUX 3aaay;

pacro3HaBaTh (uU3UYEeCKHue  SABJIeHUs  (OpPOLecChkl) U
OOBSICHSThP HUX HaA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYIISPHO-
KNHETUYECKOU TEOPUM CTPOEHUS BEIleCTBa U 3IeKTPOOUHAMUKU:
PaAaBHOMEPHOE M PaBHOYCKOPEHHOE IIPSIMOJIMHEMHOE OBUXKEHUE,
cBOOOOHOE IajJileHWe TeJj, OBUXKEHWE II0 OKPYXKHOCTH, WHEPIIH,
B3amMopencTBue Tej, audgdy3usi, OpPOYHOBCKOE [BUKEHUE,
CTPOEHHEe KHUOKOCTEW U TBEPHLIX TeJl, u3MeHeHue O0BbEMa Tell
IIpd HarpeBaHuu (OXJlaXXOeHWM), TeNJIOBOE pPaBHOBECHE,



HCIIapeHue, KOHIeHCallu4, IIJIaBJIEHUE, KpUCTalyin3alus,
KUIIEHUE, BIIaXKHOCTh BO3[yXa, IOBHIIIEHNE [aBJIEHUS Tra3a [Ipu
ero HarpeBaHUU B 3aKPBITOM COCYy[e, CBA3b MEXAY IlapaMeTpaMu
COCTOSSHMSI Ta3a B H30IOpolleccax, OSJeKTpulalusa  Tell,
B3aUMOJEUCTBUE 3apsAao0B;

OMMCHIBATh MeXaHHu4eCKoe OBUIKEHUE, HCIIOJIb3y 4
(u3myeckre BeNIUYUHBLI: KOOpPOWHAaTaA, IIyTh, IepeMelleHue,
CKOPOCTh, YCKOpPEeHHe, Macca Tejla, Cujaa, HMIOYJIbLC Teja,
KUHeTu4YecKas SHEPrus, MOTEeHIaIbHasg SHEPrus,
MexaHn4deckKasi paboTa, MexaHn4YecKasi MOIITHOCTh; IPY ONNCAHUU
IIPaBUIIBHO TPAKTOBaTh (PU3WYECKHUU CMBICII MCIOJIb3yEeMBbIX
BEJIMYMH, MX OO0O3HAUYEHUS U EeOUHUIIL, HaXOOUTh (OPMYIIHI,
CBSI3BIBAIOIIME MOaHHYIO (QU3WUYECKYH) BeJIMYMHY C OPYTUMU
BeJIMYMHaMU;

ONMCHIBATh U3YUYEHHBIE TEIJIOBbIE CBOMCTBA TeJl U TEIJIOBHIE
SIBJIEHUS, HCIIONb3ysA (PU3MYECKHEe BEINYHWHBI: [OaBlIeHHe Ta3la,
TeMIlepaTypa, CpenOHsdasd KUHEeTU4YeCKasd JSHEePTrus XaoTUYECKOTIO
OBUXKEHWS MOJIEKYJI, CpeOHeKBaapaTU4yHas CKOPOCTb MOJIEKYVII,
KOJINYEeCTBO TEMJIOTh, BHYTPEHHSAS JSHeprus, paboTa rasa,
KO3 PUIIMEHT MOJIE3HOTO OEWCTBUS TEIJIOBOTO OBUTATENS; MHPU
ONHCAaHUMW  IPaABUJIbHO  TpPAKTOBaTh  (PU3NYECKHUH  CMBICII
HCIIONIb3yEMBIX BEJIMYNH, UX 0003HAYEHUS U €IUHUIIB], HaXOOUTh
¢dopMynel, CBA3BIBAWOIINE [OaHHYH (U3NYECKYH BeIUYHHY C
OPYT¥UMU BeJIMYUHAaM;

ONMCHIBATh U3YUEHHEIE 3JIEKTPUYECKNE CBOUCTBA BellleCTBa U
SJIEKTPUYECKUEe SBIEHHUS (IIPOLIECChI), HCIONb3ysSd (QU3UYECKUE
BEJIMYUHBI: JJIEKTPUYECKHUU 3apsdq, ISJIeKTpUUYecKoe II0Jie,
HaNPSIXKEHHOCTh II0JIS, IIOTEeHIMAaJl, Pa3HOCTL IIOTEHIIMAJIOB; IIPH
ONMCAHUM  IIPABUJIBHO  TPAKTOBATh  (PUINYECKHUU  CMBICII
HCIIOJIb3YEMBIX BEIMYMH, X 0003HAUYEHUS U eQUHUIIL]; YKAa3bIBaTh
¢dopMynbel, CBA3BIBaAOIIME [HOaHHYID (U3NYECKYH BeJIUYUHY C
OPYTUMHU BeJIMUUHaAMU;

aHAIM3UpPOBaTh (puU3UYeCcKHe TMPOIEeCChl U  SBJIEHUA,
HCIIONIb3ys (GU3NYeCKre 3aKOHBI U IIPUHIUIILI: 3aKOH BCEMUPHOTO
tarotedus, I, II u III 3akoHBEI HBIOTOHA, 3aKOH COXpaHEHUS
MeXaHU4YeCKOU SHEPruu, 3aKOH COXpaHEeHUWS MMNOYJbCa, IIPUHIIUI
CYHEepPHO3UllUM CUJI, IIPUHLUII PaBHONpPaBUSA HWHePLUaIbHBIX
CHUCTEM OTCUYETA, MOJIEKYJISPHO-KUHETUYECKYIO TEOPHUIO CTPOEHUS
BeIlleCTBa, TIa30Bble 3aKOHBI, CBSI3b CpPeOHEeUW KHHEeTUYEeCKOU
SHEPTUM TEeIJIOBOTO MOBUXKEHHUS MOJIeKyJl C aOCOIITHOHU



TeMIIepaTypou, TIIepPBLIM 3aKOH TEePMOOMHaMUKM,  3aKOH
COXpaHEHUS 3JIEKTPUUYECKOTO 3apsAnga, 3aKoH KyloHa, Ipu 3TOM
pas3n4daTh CJIOBECHYIO bopmMynupoOBKY 3aKO0Ha, ero
MaTeMaTU4YeCKOe BHIpaXKeHMEe U YCIOoBUSA (TpaHUIB], 00JIaCTH)
IIPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE TIPUHITUIIBI IeMCTBUS MalIuH, IPUOOPOB
1 TEXHUYECKUX YCTPOUCTB; pa3jindaTh yCJIOBHSA MX 0€30IacHOTO
KWCIIOJIb30BaHUSA B [IOBCEJHEBHOU XKU3HU;

BHIIIOJTHATH SKCIIEPUMEHTBEI MO MCCIEOOBaHUIO (PUIUUECKUX
SIBJIECHUU M IIPOLIECCOB C MCIIOJIb30BaHUEM IIPSIMBIX YU KOCBEHHBIX
H3MEepeHul, npu I3ToM Q(OPMYIUPOBAThH IIPoOIeMy/3amady U
TUNI0TEe3y Yy4eOHOro 3KCIIepUMEHTa, CoOMpaTh YCTAHOBKY U3
MIPEeOIOKEHHOT O 000OpymoOBaHUS, IIPOBOOUTDH OIIBLIT u
dopmMmynupoBaTh BHIBOOHI;

OCYILECTBJIATh MIpsiMbIE U KOCBEHHELIE W3MEepPEeHUs
(pu3nyecKkux BeJINYUH, IPHU 3TOM BEIOMPATH OIMTHMAJILHBIN CIIOCOD
W3MEPEHUsI M MUCIIOJIb30BaTh U3BECTHBIE METOOBl OLIEHKU
TIOTPEIIHOCTEN U3MEPEHN;

HCCIIeI0BaTh 3aBHCHUMOCTH MEXIY busuvyeckuMnu
BeJIMYMHAMM C MCIOIb30BaHUEM IMPSAMBIX U3MEPEHUU, IPU I3TOM
KOHCTPYHUPOBATh YCTaHOBKY, pukcupoBaTh pPe3yJIbTaThl

IIOTy4YEeHHOM 3aBUCUMOCTU (PU3NUYECKUX BEJIMYUH B BUOE TaOIUIL

1 TpadUKOB, OeJIaTh BHIBOMOLI IT0 Pe3yJIbTaTaM UCCIEeIOBaHUSI;
coOmrogaTh OpaBujia 0e30IIaCHOTO TPyda IIPH IIPOBEOeHUU

HCCIelOBaHUM B paMKax y4eOHOro 3KCIepuMeHTa, y4eOHO-

1CCJIeq0BaTeJIbCKOMU " ITPOEKTHOM oesiTeIbHOCTHU o
HMCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPOUCTB U 71ab0paTOPHOTO
000OpPyoOBaHUS;

peliaTh pacyETHBIE 3aday¥ C SBHO 3aJaHHOM (pU3NYECKOou
MOJIeJIbI0, HCHIOIb3ys (U3NYECKHe 3aKOHBI M IIPUHIUIIL, Ha
OCHOBE aHaJin3a yCJIOBUS 3afaydu BHIOMpPATh PU3NUECKYI0 MOJIEIb,
BLIIENATH PU3NUEeCKUe BeJINYUHBL U (POPMYIIBl, HEOOXOOMMbBIE OIS
e€é pellneHus, MTPOBOAUTh PACUYETHl M OIIeHWBATh pPealbHOCTb
IIOJIyYEeHHOTI' 0 3HAUeHUs (PU3nIeCKO! BEJTUYUHEI;

peliaTh Ka4dyeCTBEHHBIE 3afaydu: BBICTPAMBATHL JIOTUYECKH
HEITPOTUBOPEYUBYIO IIETIOYKY pacCyXKOeHWM C Omopou Ha
N3y4YeHHbIe 3aKOHHBI, 3aKOHOMEPHOCTH U (DU3NYECKUe SIBICHUS;

HMCIIONIb30BaTh IIPU PEIIeHuM Y4YeOHBIX 3aJay COBPEMEeHHLIe
MHOOPMAIMOHHBIE TEXHOJIOTUU /IS IIOMCKA, CTPYKTYPHUPOBAHUS,
WHTEepOpeTaluu U IIPeAcTaBjleHus Yyd4eOHOM U  HAy4YHO-



MIOMYJISPHOM  MHOpMAIuM, IMOIYYEeHHOM ™3  Pa3InuYHBIX
HCTOYHUKOB, KPUTUYECKU aHaIn3upPOBaTh MMOIy4aeMyHo
MHGOPMAIIHIO;

IIPUBOOUTL ITPUMEPHI BKJIaga POCCUMCKUX U 3apyOezKHBIX
V4YEHBIX-PU3UKOB B pPa3BUTHE HaAyKH, OOBSICHEHWE MIPOIECCOB
OKPY2KaloIlero Mupa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHUU;

HWCIONIb30BaTh TEeOpPEeTUYEeCKUe 3HaHus 10 (Qusuke B
IIOBCEMHEBHON KHU3HM [JId obOecrneuyeHUss 0e30MaCHOCTU IIPHU
oOpaleHny C¢ TpubopaMu U TEXHUUYECKUMU yCTPOMCTBAMM, OIS
COXpaHEeHUsS 3HOOPOBbSI U COOJIIOOEHUS HOPM SKOJIOTHYECKOTO
IIOBEEHUS B OKpPYXKalolllen Cpene;

paboTaTh B I'PYIIIIE C BHIIOJTHEHUEM PA3INYHBIX COIMATbHBIX
ponen, MIJIaHUPOBAaTh paboTy TPYIIIIHL, panruoHaIbHO
pacrpenensaTh O00S3aHHOCTU U IIJIaHUPOBATh [OEATEIbHOCTL B
HECTAaHOAPTHBIX CHUTyallusdX, aOeKBaTHO OlleHWBaThb BKJaf
KaXXJOO0ro M3 YYaCTHUKOB T'PYNNBl B PEIIeHHe pacCMaTpUBaeMOU
ITPOOJIEMHI.

K koniy obyuenus B 11 Kiacce mpegMeTHBIE Pe3yIbTaThl
Ha 0a30BOM YypPOBHE [OOJIKHBI OTpaxaTb CPOPMHPOBAHHOCTH ¥
00y4aronuxcsi yMeHUU:

OEMOHCTPUPOBAaTh Ha MpuUMepax pPoOJjib U MECTO (PU3UKU B
(dopMupoBaHUU COBpPEMEHHOM HAy4YHOM KapTUHBI MHPA, B
Pa3BUTHUU COBPEMEHHOU TEXHUKU U TE€XHOJIOTHH, B IPAKTUYECKOU
OesaTEeNbHOCTU JIIOOeN, LEeJIOCTHOCTh U €eOWHCTBO (PU3NYECKOU
KapTHUHBI MUPA;

YYUTHIBATh T'PAHULBI NPUMEHEHUS H3Y4YEeHHBIX (PU3NYECKUX
MOfeJied: TOYEeYHBIM JJIeKTPUYECKUU 3apsp, Jiyd CBeTa,
TOYEUYHBIM HCTOYHUK CBETa, SOepHas MOOelb aToMa, HYKJIOHHas
MO[e/lb aTOMHOT0 Apa Ipu pelleHnu GU3ndeCcKuX 3agay;

pacmo3HaBaThk  (pu3nYeCcKue  sSIBJIeHUs  (IpPOIecChl) U
OOBSICHSATH UWX HaA OCHOBE 3aKOHOB 3JIEKTPOOWHAMUKH WU
KBAHTOBOM (PU3UKHU: I3JIEeKTPUUYECKass ITPOBOOUMOCTh, TEIIJIOBOE,
CBETOBOE, XUMHUYECKOE, MarHuTHOE OEeUCTBUA TOKa,
B3aMMO[ENCTBUE MAarHUTOB, OJJIE€KTPOMarHuTHasg WHOYKLUS,
OEelCTBUE MarHUTHOTO TMOJISI Ha IIPOBOOHUK C TOKOM U
OBUXKYIIUMNCSA 3apsil, 9JIeKTPOMarHUTHHIE KojeOaHUsS U BOJIHHI,
MIPSIMOINHENHOE pacupocTpaHeHue CBeTa, OTpaXKeHue,
ImpejioMiaeHue, wuHTepPepeHIus, Oudpakius U IIoJIIpUu3anud
CBeTa, MOucCHepcusi cBeTa, (POTO3MeKTpUUYeCKuud  3PPeKT
(boToadhdexT), CBETOBOE OaBJIeHUE, BO3HUKHOBEHUE



JIMHEeNWYaToro CIIeKTpa aToMa BOJOpOda, €eCTeCTBEeHHas U
HCKYCCTBEHHAsI PaJg0aKTUBHOCTE;

OMUCHIBATh U3y4YE€HHBIE CBOMCTBA BEIIeCTBa (3JIEKTPUYECKHUE,
MarHUTHEIE,  OIITHUYECKHEe, OJJIeKTPUUYECKYI0  IIPOBOOUMOCTD
Pa3INYHBLIX Cped) U J3IeKTPOMarHUuTHBIE SBIEHUSA (IIPOLECCHI),
HCIIONTb3ysI (PU3NYECKUe BEIUUYUHBI: 9JIEKTPUUYECKUN 3apsif, cuia
TOKa, 3JIEKTpUYEeCcKoe HalpsXKeHue, 3JIEKTPUYEeCKoe
COIIPOTUBJIEHWE, Pa3HOCTh IIOTEHIIMAJIOB, JIEeKTPOABUXKYIAs
cuna, paboTa TOKa, MHOYKIIMS MArHUTHOTO IIOJs, cUlla AMIIepa,
cuia JlopeHi1ia, MHOYKTUBHOCTD KaTYILKH, 9HEPTUud
9JIEKTPUYECKOTO0 U MATrHHUTHOIO IIOJIeM, Mepuodg U dYacToTa
KonebaHUM B KojebaTeJIbHOM KOHTYpe, 3apsfd ¥ Ccujla ToKa B
IIpoliecce TapMOHMYECKUX OJIEKTPOMArHUTHBIX KoOJeOaHUMH,
(boKkyCcHOe paccTosiHHE U OITHYecKas Cujia JINH3BI, IIPU ONNCAHUU
[IPaBUJIbHO TPaKTOBaTh (QU3UUYECKHUU CMBIC]I MCHOIb3yEeMbIX
BEJIMUYMH, UX O0O3HAUYEHUS U EOUHUIILI, YKa3biBaTb (HDOPMYIIHI,
CBSI3BIBAIOIIME MHaHHYI0 (QU3UUYECKYH BeJIMYMHY C OPYTUMU
BeJIMYMHAMU;

OMUCHIBAaTh H3y4YE€HHBIE KBAHTOBBLIE SBIEHUS U IIPOIECCHI,
HCIIONIb3YS (pU3ndYeCKUe BEJIMYUHBI: CKOPOCTh 3JIEKTPOMarHUTHBIX
BOJIH, [OJIMHA BOJHBI M dYaCTOTa CBETa, JHEPTUS U UMIYILC
¢doToHa, mepumon momypacmaga, SHEPrus CBSI3W aTOMHBIX SOED,
[P ONMHCAHWUHN IIPABUJILHO TPAKTOBATh (OU3NYECKHUN CMBICT
HMCIIONIb3yEeMBIX BEJIMUNH, UX 0003HAUYEHUS M eIUHUIIL, YKa3hIBaTh
dopmynbl, CBsI3BIBAOINME [TaHHYI0O (PU3MYECKYI0 BEJINYHHY C
OPYyTUMM BeNIWYMHaMH, BBIYHCISATHL 3HadYeHHEe (PU3NYEeCKOU
BEJINYUHEI;

aHaIU3UpPOBaTh (PU3UUYECKHEe  TIPOIeCChl U  SIBJIEHUS,
HUCIIONb3ys (pu3ndYecKre 3aKOHBI M IIPUHIMNOB: 3akoH OMa,
3aKOHBI IIOCIIEOBaATEIbHOTO M [apaljieJIbHOTO COeOUHEeHUS
IIPOBOOHUKOB, 3aKOH [Ikoyns-JIeHIla, 3aKOH 3JI€KTPOMarHUTHOU
MHOYKIIUU, 3aKOH TIPSIMOJIMHEWHOIO pacIpOCTpaHEeHUs CBeTa,
3aKOHBI OTpPaXeHWsI CBeTa, 3aKOHBI IIPEJIOMIEHHUS CBETa,
ypaBHeHHe JUHMITeWHa Ons (poTtoaddeKkTa, 3aKOH COXPaHEHUA
9HEPTuM, 3aKOH COXPaHEHHUs UMIYJIbCa, 3aKOH COXpaHEeHUs
3JIEKTPUYECKOTr0 3apsifa, 3aKOH COXpaHEHHS MaCCOBOTO 4YHCIIa,
IIOCTyNIaThl bopa, 3aKOH paguMoaKTHUBHOTIO pacliama, IIPHU 3TOM
pa3nuyaTh CJIIOBECHYIO popMynupPOBKY 3aKOHa, ero
MaTeMaTU4YeCKOe BBIpaXKeHWe M YCJIOBUS (TpaHULBI, 00J1aCTH)
ITPUMEHNMOCTH;



OIIpeesiiTh HallpaBJIeHWe BEeKTopa HHOYKIUKW MarHUTHOIO
II0JIsI IPOBOOHMWKA C TOKOM, CUJIBI AMIIepa U CUIIH JIOpeHIIa;

CTPOUTH U OIIMCHIBATh M300pazxKeHue, co3laBaeMoOe IIJIOCKUM
3epKajioM, TOHKOM JIMH30U;

BLIIOJTHAThL SKCIEPUMEHTHl II0 HCCIEeOOBaHUI0O (PUINMYECKUX
SIBIEHUH U IIPOIIECCOB C MCIIOJIb30BAHMEM IIPSIMBIX M KOCBEHHBIX
H3MEepPEeHuM: mOpu 9TOM QOPMYyIUPOBaATh IIPoOIeMy/3amady U
rUNoTe3y yd4eOHOTrO I3KCIIEPUMEHTa, CoOMpaTh YCTAaHOBKY U3
IIPEeOI0KEeHHOT 0 o0opymoBaHU4, ITPOBOUTD OITBIT "
(opmMynupoBaTh BEIBOOHI;

OCYIIIECTBJISTh ITPsIMbIE " KOCBEHHBIE M3MEepPEeHus
pusnyeckux BeIUYUH, IPU 3TOM BEIOMPATh OIITUMAJIbHBIN CIIOCO0
M3MEpPEeHusI U MCHOOIb30BaTh M3BECTHHBIE METOObl OIEHKHU
IIOTPEMIHOCTEN U3MEPEHUM;

HCCJIeIOBaTh  3aBUCUMOCTH  (PU3UYECKHUX BEIUYUH C
HMCIIOJIb30BaHUEM MIPSIMBIX U3MEPEHUN: IIPU 3TOM KOHCTPYHUPOBATh
yCTaHOBKY, (pUKCHUPOBaATh Pe3yIbTaThl MOJIYY€eHHON 3aBUCHUMOCTU
dusnyeckux BeIWYMH B BUIe Tabnui, ¥ TrpaduKoB, [OenaTh
BBIBO[HI 110 Pe3yIbTaTaM MCCIIeIOBaHUS;

coOsmogaTh OpaBujia 0e30IIaCHOTO Tpyda IIPpU IIPOBEOeHUU
HCCIIeJOBaHUM B paMKax y4eOHOro OJKCIepuMeHTa, y4eOHO-

1 CCIIeIOBaTEIbCKOM 7} ITPOEKTHOM! OesiTeIbHOCTU C
HCIIOJIb30BAaHNEM HM3MEPUTEIbHLIX YCTPOMCTB M J1ab0pPaTOPHOTO
000pymOBaHUS;

pellaTh pacyeTHBIEe 3afJay¥ C SBHO 3aJaHHOU (PU3UUYECKOU
MO[JEJIbI0, MCIIOJIb3ysA (U3NYEeCKUue 3aKOHBI M IIPUHIUIIL, Ha
OCHOBE aHaJin3a yCJIOBUS 3aJaydyu BeIOMpaTh PU3NUECKYI0 MOJETD,
BHIOENATH PU3NUECKUe BeJIMYUHBL U (POPMYIIBI, HEOOXOOMMbBIE OJIS
€€ pelleHus, OPOBOOUTH pPaCy€Thl M OLIEHMBATh pPeaJbHOCTH
IIOJIy4EeHHOT' O 3HaYeHHUsI PU3UYECKOU BEJIMUYUHEI;

pellaTh KayeCTBEHHEBIE 3afayy: BBEICTpauMBaTh JIOTUYECKU
HEIIPOTUBOPEYUBYIO LEII0OYKY pPacCyXaeHuu C OIopou Ha
W3y4YeHHbIe 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3NUYECKUE SIBJICHUS;

HMCIIOJIb30BaTh IIPU peEIIeHUU y4eOHBIX 3aJad COBPEMEHHBIE
“H(pOpPMallMOHHBIE TEXHOJIOTUM OJIs IOMCKa, CTPYKTYPUPOBAHUS,
MHTEPIIPpETallui U MpeAcTaBlieHusd y4eOHOM U  Hay4HO-
MONYyIAPHOU  HMHPOpPMAIUMU, TM[OJIYYEeHHOUM U3  Pa3IUYHBIX
WCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBaTh [IoJIy4yaeMyto
MHGOPMAIIHIO;



OOBSICHATL IPUHIIUIIEI HOEWUCTBUS MalIWH, IITPubOpPOB U
TEXHUYECKUX YCTPOMCTB, pa3jinyaTh yCJIOBUS UX 0e30I1aCHOTO
HMCIIOJIb30BaHUSI B IIOBCETHEBHOM XKU3HU;

IIPUBOOUTL ITPUMEPHI BKJIaJa POCCUMCKUX U 3apPyO0ezKHEIX
V4YEHBIX-(PU3UKOB B Pa3BUTHE HAYKU, B OOBSICHEHHE IMPOIIECCOB
OKPYZKAIOIero Mupa, B Pa3BUTHE TEXHUKU U TE€XHOJIOTHUH;

HCIIOJIb30BaTh TeOopeTHdYecKue 3HaHus II0 (QUu3nukKe B
IIOBCEMHEBHON KHU3HM [JId obOecrneuyeHUss 0e30MaCHOCTU IIPHU
oOpallieHuu C nmpubopaMu M TEXHUUYECKUMH YCTPOMCTBAMH, MOJIS
COXpaHeHUs 3[0POBbss U COOJIOONEHMSI HOPM SKOJIOTMYECKOTO
IIOBEEHUS B OKpPYXKalolllen Cpene;

paboTaTh B I'PYIIIIE C BHIIOJTHEHUEM PA3INYHBIX COIMATbHBIX
poJie, IIJIAaHUPOBATH paboTty T'PYIIIIHL, paloHaJILHO
pacrpenensaTh O00sS3aHHOCTH M IJIAHMPOBAThH [OEeSATEJIbHOCTL B
HEeCTAaHOAPTHBLIX CHUTyallMsaX, aJeKBaTHO OIleHuBaTh BKIA[
KaXXJIOT0 M3 YYaCTHUKOB TI'PYHNBl B pellleHHe pacCMaTpPuBaeMoOM
ITPOOJIEMHI.
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Pa3pen 3. MOJIEKYJIAPHAA ®PU3NKA U TEPMOIIUHAMHUKA

OCHOBBEI
MOJIEKYJISIPH Bubnunoteka LIOK
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UK 41bf72
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BeIeCTBa. 41bf72
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Buobnuoreka LIOK
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THKa 41bf72
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UHOYKIIUS
Htoro o pasgeny 11
Pa3gen 2. KOJIEBAHUA U BOJIHBI
MexaHUYEeCKH
eu Bubnunoreka IIOK
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WUTHELIE f41c97c
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MexaHU4YecKu
eu

Buonuoreka LIOK

2.2 5 https://m.edsoo.ru/7
9JIeKTPOMarH f41097¢
UTHBIE BOJIHBI
Buobnuoreka LIOK
2.3 OnTuka 10 https://m.edsoo.ru/7
f41c97c
Htoro o paspeny 24

Pasgen 3. OCHOBBI CIIEIIMAJIbHOU TEOPUHU

OTHOCHUTEJIBHOCTHA
OCHOBBEI
cIelraabHOM Bbubnuoreka IIOK
3.1 | Teopum 4 https://m.edsoo.ru/7
OTHOCHUTEJILHO f41c97c
CTU

HUToro o pasgeny

4

Pa3zpen 4. KBAHTOBAA ®U3UKA

DJIeMEeHThHI Buonuoreka LIOK

4.1 KBaAHTOBOH 6 https://m.edsoo.ru/7
OIITHKU f41c97c

CTpoerue Buobnuoreka LIOK

4.2 4 https://m.edsoo.ru/7
aToma f41c97¢c

Buonuoreka LIOK

4.3 | ATOMHOe AOpPO 5 https://m.edsoo.ru/7
f41c97c

HUtoro nio pasgeny 15

Pa3pen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPHU3UKHU

JJIeMeHThHI Bubnuoreka [IOK
5.1 | acTpoHOMUU U 7 https://m.edsoo.ru/7
acTpopusuKm f41c97c
HUtoro nio pasgeny 7

Pa3gen 6. OBOBITAIOIIEE IIOBTOPEHUE

Buobnuoreka LIOK

6.1 Ooburaiomee 4 https://m.edsoo.ru/7
IIOBTOPEHUE f41c97c
Htoro o paspeny 4
Pe3epBHOE BpeMs 3




OBILIEE
KOJIMYECTBO
YACOB T1O
ITPOTPAMME
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IIOYPOYHOE IIJTAHUPOBAHWUE

10 KJIACC
No Koauuec
/i TeMa ypoka IBO
JacoB

1 dus3uka — Hayka o npupopge. HayuyHsle MeTOOBI 1
IMO3HaAHUSA OKPYy2KaIIIero Mupa
Posnb 1 MecTo pu3uKku B GOPMHUPOBAaHUU COBPEMEHHOM

2 Hay4YHOM KapTUHBI MUPa, B IPaKTUYECKOU OesITEeIbHOCTHU 1
nogeu
MexaHu4deckoe gBuxeHue. OTHOCUTEIBHOCTD

3 MeXaHNYeCKOTo OBUXKeHUs. [lepeMellieHre, CKOPOCTD, 1
YCKOpEeHue

4 PaBHOMEpPHOE NIPSIMOIMHEVHOE ABHUXKEHUE

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWNHOE OBUKEHUE

6 CBobOomHOe MmameHue. YCKopeHue CBOOOMHOTO MaieHus 1

7 KpuBonuHelHOe OBUXKeHUE. [IBUXKeHNEe MaTepualbHOU 1
TOYKM I10 OKPY2KHOCTH

8 [TpuHLMnO oTHOCUTEJIBHOCTHU ['anuness. UHepLuaibHbIE 1
CUCTeMHI oTcueTa. [IepBhIii 3aKOH HbI0OTOHA

9 Macca tena. Cuna. [IpuHIUNO Cyiepno3uliuu cui. Bropou 1
3aKOH HrlTOHA 1151 MaTepuaJibHOU TOYKU

10 TpeTuii 3aKkoH Hbi0TOHA O MaTepuabHBIX TOUYEK 1

11 3aKoH BCeMUPHOro TsaroTteHus. Cumna tsaxecTtu. [TepBas 1
KOCMHUYEeCKasi CKOPOCTh

12 Cuna ynopyroctu. 3akoH I'yka. Bec Tena 1
Cuna tpenus. Koadpdunment tpenus. Cuna

13 CONIPOTHUBJIEHUS IIPU OBUXKEHUM TeJla B XKUIKOCTU UIHN 1
rase
[TocTymaTenbHOE U BpalllaTeIbHOEe OBUXKEeHNe abCOII0THO

14 TBEPOOTO Tema. MOMEHT CUJibl. [171e90 CuIbl. YCIOBUS 1
paBHOBECHS TBEPAOTO Tejia
NMnynbCc MaTepuaabHOU TOYKU, CUCTEMEI MaTePHUaJIbHBIX

15 TOo4eK. UMnynbc cuibl. 3aKOH COXpaHeHUsI UMIIyJIbCca. 1
PeakTuBHOE OBUXKEHUE
PaboTa ¥ MOIITHOCTL CUIbl. KuHeTH4YecKass SHeprus

16 MaTepuaabHON TOYKH. TeopeMa 00 U3MeHeHU! 1
KNHETUYECKOMN 3HEepPTruu
[ToTrennuanbHas sHeprus. [loTeHIManbHas SHEPTUSA

17 yopyro nedopMrUpOBaHHOM NPYXKUHEBL. [loTeHIIManbHas 1

9Heprus Teja BOJIM3U MOBEPXHOCTU 3eMIIU




[ToTeHIIMaIbHBIE U HEIIOTEHIINAJIbHBIE CUJIBI. CBS3b
pBGOTBI HEeIIOTEHIINaJIbHBIX CHUJI C U3SMEHEHHUEM

18 MeXaHNYEeCKOU SHEPTUU CUCTEMHI Tell. 3aKOH 1
COXpaHEeHUs MeXaHW4YeCKOU 3Hepruu
JlaGopaTopHas paboTa «MccrmemoBaHue CBsi3u PabOTH

19 CUJIBl C U3MEHEHNEM MeXaHU4YeCKOU 3HEePruu Tejia Ha 1
IIpHUMepPe PacTIKeHHUSI PE3NHOBOT0 XKI'yTa»

20 KouTponbHas paboTa 1o teMe «KuHeMaTuka. [IJuHaMUKa. 1
3aKOHBI COXpaHEHUSI B MEXaHUKE»

21 OCHOBHBIE TTOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKOUN 1
Teopuu. bpoyHoBCKoe aBuxkeHue. [Iudpdpysusa
XapaKTep OABUKEHUS U B3aUMOOENCTBUSA YaCTUI]

22 BellecTBa. Moaenu CTPOEeHUs ra30oB, XKUOKOCTEN U 1
TBEPOBIX TEI

73 Macca monekynn. KonuuectsBo BetlecTBa. [TocTossHHasA 1
ABoragpo

24 TennoBoe paBHOBecue. TeMmnepaTypa U €€ U3MepeHue. 1
[lTkana Temnepatyp Llenbcus

25 Npneanvabi ra3 B MKT. OcHOBHOe ypaBHeHre MKT 1
AGcoJioTHast TeMIlepaTypa Kak Mepa CpefnHen

26 KVHETUYECKOU SHEPTUM OBUXKEHUS MOJIEKYJl. YpaBHEHUE 1
MenpgeneeBa-KnanerpoHa

27 3akoH [JambToHA. 'a30BBIe 3aKOHEI 1

)8 JlaGopaTopHas paboTa «MccrnenoBaHue 3aBUCUMOCTH 1
MeXKOy MapaMeTpaMi COCTOSTHUS pa3pezkKeHHOro rasa»

29 H3o0mpoiliecchl B ugeaabHOM ra3e u Ux rpauieckoe 1
IIpeacTaBlIeHuEe
BHYTpeHHSS 9HEPrusa TeEPpMOOUHaMUYECKON CUCTEMEL U

30 CcriocoOnI €€ uaMeHeHus1. KonuuecTBo TEMIOTH U paboTa. 1
BHYTpeHHSs 9HEPrus OQHOATOMHOI0O MAealbHOr0 ra3a

31 Bupe! Tenionepenayu 1

39 YoenvHasa TEJIOEMKOCTH BelllecTBa. KonmmyecTso 1
TEIIJIOTHI IIPU TemJjionepenadye. AquabaTHBIN IPOIecc

33 [lepBBIld 3aKOH TEPMOAUHAMUKM U €r0 IIPUMEHEHNE K 1
H30IIpolieccaM

34 HeoGpaTuMOCTh IPOLIECCOB B ITpupoae. BTopoi 3aKoH 1
TEPMOOUHAMUKH

35 [Tpuamun gevicteusg U KIII TemmyoBou MalllviHBL 1

36 Llukn Kapuo u ero KII]JI, 1

37 OKonoruyeckue mmpoodaeMsl TEIJI0O3HEPTreTUKHT 1

38 OoOoO1matonuii ypok «MorsnekynspHas pusmka. OCHOBEI 1




TepMOOUHAMMUKH »

KoHTpomnbHas paborta 1o teme «MoneKkynspHas pusuka.

39
OCHOBEI TEPMOAVHAMUKM »

40 [Tapoobpa3oBaHue u KOHOeHcauusd. crmaperue u
KUIIEHUE

41 AGcCoJTIoTHasI 1 OTHOCUTEJIbHAS BJIAXKHOCTBH BO3[yXa.
HacrlimmeHHBIN Tap
TBéppmoe Teno. Kpucrannudeckue u aMop(dHEIE Tera.

42 AHU30TPONUA CBOUCTB KPUCTAIJIOB. 2KUOKKWE KPUCTAJIIbI.
CoBpeMeHHbIE MaTepuabl

43 [InaBrieHVe U KpUCTaJIU3alus. YOelbHasa TenjaoTa
r1aBnenus. Cybnumanms

44 YpaBHeHUe TemnyoBoro 0ajaHca

45 JJleKTpu3alus Tejl. DJIeKTPUUYEeCKUU 3apsan. [lBa Buga
3IEeKTPUYECKUX 3apsAOoB

46 [IpOBOOHUKY, OUIJIEKTPUKHU U IIOJIyIIPOBOOHUKU. 3aKOH
COXpaHeHUS 3JIEKTPUYECKOTro 3apsaaa

47 B3aI/IMO]J;eI71CTBI:Ie 3apsaaoB. 3akKoH KynoHa. Toue4yHBIN
9NMEKTPUYECKUU 3apsif
HanpsisKE€HHOCTh 3I€KTPUYECKOro 1mojsd. [IpuHIun

48 CYHEPIIO3ULIUU IJIEKTPUYECKUX MTOJIeU. JIMHUU
HaMOPSXKEHHOCTH

49 PaboTa cui ajieKTpocTaTudecKoro moss. [loTeHIHuanl.
Pa3HoCTh mOTEHIIMAIOB

50 [TPpOBOOHUKY U OUIIEKTPUKHU B 3JIEKTPOCTATUYECKOM
rosne. [IuaneKTpudyecKas IPOHUIIaeMOCTD

51 OneKTpoeEMKOCTh. KOHIeHcaTop

5o ONEeKTPOEMKOCTD IIJIOCKOTO KOHJIeHCaTopa. DHEePTrusa
3apsAXKEHHOT0 KOHOeHcaTopa

53 J'Ia6opaTopHaH“pa60Ta "3MepeHue 371eKTPOEMKOCTH
KOHJIeHCaTopa
[TpuHIUDO OEUCTBUS U IPUMEHEHNEe KOHIeHCaTOPOB,

54 KOITMPOBAJILHOTO almapaTa, CTPyUHOTO IIpUHTEpa.
OJIeKTpOoCTaTU4YeCKas 3alliiTa. 3a3eMJIeHue
3JIeKTPOnpruOOPOB
OJNIEKTPUYECKHUU TOK, YCIIOBUSA €T0 CYyIleCTBOBaHUSI.

55 [ToctossHHBIN TOK. Cuina ToKa. HampsikeHue.
Conportusrnienve. 3akoH OMa 1 y4acTKa Lielnu
[TocnegoBaTenbHOE, ITapallelbHOE, CMENIaHHOE

56 coequHeHUe MIPOBOOHUKOB. JTabopaTopHas paboTa

<<I/I3yqu1/1e CMEIIIaHHOTO COEMHEHNSA PE3UCTOPOB»




57 PaboTa ¥ MOIIIHOCTH 3JIEKTPUYECKOT0 TOKa. 3aKOH 1
Hxkoyrns-JIeHIta
3akoH OMa [y mOTHOM (3aMKHYTOM) 3JI€eKTPUYECKOUN

58 nemnu. Kopotkoe 3aMuiKaHue. JlabopaTopHas paboTa 1
«U3mepenue J]IC UCTOUYHMKA TOKA U €r0 BHYTPEHHEr 0
CONPOTUBJIEHUS »
ONeKTpPOHHAs MPOBOOUMOCTDL TBEPIBIX METaJIJIOB.

59 3aBUCUMOCTH COINIPOTHUBIIEHHUS METAJIJIOB OT 1
TeMInepaTyphsl. CBEpXIIPOBOOUMOCTD

60 OJIEeKTPUUYECKUU TOK B BaKyyMe. CBOMCTBa 3JIEKTPOHHBIX 1
IIy4YKOB
[TonynmpoOBOOHUKY, UX COOCTBEHHAs U ITPUMeECHas

61 MIPOBOAMMOCTE. CBOMCTBa p—Nn-Iiepexoaa. 1
[TonmympoOBOOHUKOBEIE TTPUOOPHI
DJIEKTPUYECKHUHU TOK B pacTBOpax U pacIijlaBax

62 9JIEKTPOJIUTOB. DJIEKTPOIUTHYECKasaA OUCCOIIHAIIAA. 1
OJIEeKTPOJIU3

63 OJIeKTpUYeCKni TOK B ra3dax. CaMOCTOSTEIbHEIN U 1
HEeCaMOCTOSTENbHBIN pa3psan. MonHus. [Tna3ma
JOneKTpuYecKue IpUOOPHl U YCTPOMCTBA U UX

64 IIpaKTU4YeCcKoe IIpuMeHeHue. [IpaBuna TeXHUKHA 1
0e30ImacHOCTH

65 O6o01Iaonu YPoK «INeKTPoguHaMUKa » 1
KoHTposibHas paboTa 1mo TeMe «JJIeKTPOCTaTHUKaA.

66 [TIOCTOSTHHBIN 3TE€KTPUYECKUU TOK. TOKU B Pa3TUYHBIX 1
cpemax»

67 Pe3epBHbIN ypoK. KoHTponbHas paboTa mo TeMe 1
"OnekTpoguHaMuKa"

68 PezepBHEIN ypok. O6o00mIaonui ypok mo remam 10 1
KJjlacca

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
11 KJIACC
Ne /1 | Tema ypoka Komrec
TBO
JacoB

I[TocTOosTHHBIE MAarHUTHL U UX B3aUMOOENCTBUE.

1 MaruauTHoOe nojie. BeKTOp MarHuTHOU UHOYKIIWH.
JIVHMY MarHUTHOU MHOYKLUU
7 MarsuTHOe I10Jie IPOBOOHKUKA C TOKOM. OIIBIT

9pcrepa. BlaumMomercTBUe IPOBOSHUKOB C TOKOM




JlaGopaTopHas paboTa «M3ydyeHre MarHUTHOTO
TIOJIST KaTYIIKKA C TOKOM»

IlercTBME MAarHUTHOTO II0JIS Ha IPOBOOHUK C
TOoKOM. Cusna Amnepa. JlabopaTtopHas padoTa
«HccnemoBaHue JeUCTBUS IIOCTOSIHHOIO MarHUTa
Ha paMKy C TOKOM>»

IlericTBEe MarHUTHOI'O OIS Ha ABUXKYIIYIOCS
3apskKeHHyto yactuily. Cumna Jlopenia. PaGoTa
cunsl JIopeHIla

OneKTpoMarHuTHasaA UHOYKLMUA. [IOTOK BEKTOpa
MarHUuTHOU MHOYKUMU. I[IC HHOYKINHU. 3aKOH
S5IEeKTpOMarHuTHOU nHaykiuu ®apapges

JlabopaTopHas paboTta «MccrmemoBaHue SIBIE€HUS
9JIeKTPOMArHUTHON MHOYKITHH»

WHBOyKTUBHOCTD. fBrieHre caMouHAyKUuu. DI C
CaMOMHOYKIINHN. JHEPTUsI MarHUTHOT'O OIS
KaTyIIKA C TOKOM. DJIEKTPOMarHUTHOE I10Jie

TexHUYEeCKHUe YCTPOUCTBA U UX IIPUMEHEHUE:
ITOCTOSIHHBIE MArHUTHI, 3JI€EKTPOMAarHUTHI,
SIEKTPOABUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacCTUIl, UHOYKIIMOHHAS I1eYb

10

O6GoobmIaromnuit ypok «MarHUuTHOE II0JIe.
OnekTpoMarHuTHas MHOYKLIMS»

11

KouTtposnpHas paboTa 1mo Teme «MarHuTHOE TOJIE.
JNneKTpoMarHuTHAsI UHOYKIIUS»

12

CBoOomHBEIE MEXaHUYECKHEe KoJieOaHus.
'apMoHnuYeckue KojgebaHus. YpaBHEeHIe
rapMoHM4YeCcKUX Kojebauu. IIpeBpamniesue
9HEPTrUuu

13

JlabopaTopHas paboTa «MccnemoBaHue
3aBUCHUMOCTH Ilepuofa MajblXx KonebaHuM rpy3a
Ha HUTHU OT IJIMHBI HUTU U MACCHI Ipy3a»

14

KonebaTenpHbIN KOHTYP. CBOOOOHEIE
3JIeKTPOMarHuTHEIE KolebaHus B UOeajlbHOM
KonebaTeIbHOM KOHTYpe. AHAIOTUSI MeXOY
MeXaHWYEeCKUMHU U 31eKTPOMarHuTHEIMU
KoneOaHUAMU

15

®dopmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU B
“aeanbHOM KojebaTesIbHOM KOHTYpe

16

[IpencraBneHye O 3aTyXalIIUX KoneOaHUIX.
BeIHY>KeHHbIe MeXaHUu4YecKue KoieOaHus.
Pe3oHaHC. BEIHYKIEHHBIE 3JIEKTPOMATrHUTHEIE




KoJjie0aHusd

17

[TepemenHnI TOK. CHHyCOUOAIbHBIA
IepeMEeHHBIN TOK. MOILITHOCTD IIEPEMEHHOT0 TOKA.
AMONIUTYOHOE U OEeUCTBYIOIlee 3HaYEHUE CUJIBI
TOKa U HaAIlPAXKEHUs

18

TpaucdopmaTtop. ITpou3BOACTBO, Hepemaya u
norpebeHne 311eKTPUYECKON SHEPTUU

19

YCTpOfICTBO U IIPaKTHU4YeCKoe IIPUMEeHEHHNE
QJIIEKTPHUYECKOI'O 3BOHKA, 'eHepaTopa
IIepeMeHHOI'0 TOKa, TUHUU SJIeKTpoIiepenad

20

9KoJoTUYeCKUe PUCKU IIPU ITPOU3BOMICTBE
97eKTpo3Hepruu. KynbTypa UCIIOIb30BaHUA
9J1eKTPO3HEPTUU B ITIOBCEOHEBHOM XKU3HU

21

MexaHU4YeCKHe BOIHEI, YCIIOBUS
pacmpocTtpaHeHus. [lepuoa. CKOpPOCTh
pacupocTpaHeHUus U OJIMHa BOJIHEL. [lomepedyHbie
U IIPOOOJIbHBIE BOJTHBI

22

3ByK. CKOpOCTh 3ByKa. ['poMKOCTS 3ByKa. BricoTa
ToHa. TeMOp 3ByKa

23

SHeKTpOMaFHI/ITHbIe BOJIHEI, X CBOMCTBA U
CKODPOCTB. [lkana QIIEKTPOMAT'HUTHEBIX BOJTH

24

[TpyHIIUIIEI PAOUOCBA3U U TeJIeBULEHUS.
Pa3Butue cpencts cBA3u. Paguorniokanus

25

KonTponbHas pabora «KonebaHUS ¥ BOJTHBI»

26

[IpssMmonuHENWHOE paclpoCTpaHEeHKeEe CBeTa B
OOHOPOOHOU cpede. ToOYeYHBIM HCTOYHUK CBETA.
JIy4 cBeta

27

OTpaxkeHue cBeTa. 3aKOHBI OTPaXKEeHUs CBETa.
[TocTpoeHue n300pakKeHUM B IIJIOCKOM 3epKaje

28

[Ipenomrnenue ceeta. [lo1HOE BHYTpEHHEE
oTpaxeHue. [IpenenbHBIN yIroJI IOJIHOTO
BHYTPEHHEI'0 OTPaXKeHUsd

29

JTabopaTopHas pabota «M3MepeHue moKa3aTess
IIpeJIOMJIEHUST CTeKJIa»

30

JInnsel. [TocTpoeHre n300pakeHU B TIUH3E.
dopmMyia TOHKOU JIUH3BI. YBEeINYEHUE JINH3EI

31

JlabopaTopHast paboTa «MccnemoBaHue CBOMCTB
M300pakKeHuM B JIMH3aX»

32

Iucnepcus ceeta. CI0XKHBIN cOCTaB 0€JI0T0
cBeTa. LiBet. JTabopaTopHas paboTta
«HaOmnrogeHne gUcIepcuu cBeTa»




NuTepdepenuus ceera. [Iudpaknuusa cBeTa.

33 .
IudpakiinoHHAas pelieTKa

34 [ToriepeyHOCTH CBETOBHIX BOJIH. [longpu3anusa
cBeTa

35 Ontuyeckue NpuOOPHI U YCTPOMCTBA U YCIIOBUS
nx 6e30MacHOro MPUMEHEHU S
['paHUIILI IPUMEHUMOCTH KJIAaCCUYECKOU

36 MexaHuKH. [TocTynaThl crieliialbHOU TEOPUH
OTHOCUTEJIBHOCTH

37 OTHOCUTENBHOCTb OJHOBPEMEHHOCTH.
3aMenieHre BpeMEHU U COKpallleHHe OJINHEI
OHepPrus U UMITYJIbC PENSATUBUCTCKOU YaCTUIIHL.

38 CBsI3b MACCHI C 9HEPTrUeu U UMITyJIbCOM. DHEPTUs
MMOKOA

39 KouTponbHasa pabora «Ontuka. OCHOBEI
CIieiajIbHOY TE€OPUU OTHOCUTEJIBHOCTU»

40 ®oTtousl. Dopmyna [ImaHka. JHEPrusa ¥ UMNIYJIbC
doTona

41 OTkprITHE U UccaenoBanue poTosdpderta. OUBITHI
A.T. CroneroBa
3akoHHB poToadPeKkTa. YpaBHEeHHE DUHIITEWHA

42 ons ¢portoadderra. «KpacHass rpaHua»
doToapdekTa

43 IDaBnenue ceeta. OnwiTel I1. H. JIebenmeBa.
XuMH4YeckKoe OelCTBHUE CBeTa
TexHUYecKUe yCTPOUCTBA U IPpaKTUYECKOe

44 npuMeHeHue: POTO3JIEMEHT, (OTOHaTUUK,
coytHeuYHas OaTapesi, CBeTOIUO]I

45 Pemnienue 3amayd 1o reMe «9JIeMeHThl KBAHTOBOU
ONTUKHU»
Mopgens atoMa ToMmcoHa. OnbeITE Pe3epdopaa mo

46 paccesiHUIO a-4acTull. [ImaHeTapHas Moaesb
aToMa

47 IToctynatel Bopa
HNsnydyeHue u norioileHue GOTOHOB IIPHU

48 rnepexopge aToMa C OOHOTO YPOBHS SHEPTUHU HaA
opyrou. Bugbsl ClieKTpOB
BonHoBBIE cBOMCTBaA YacTull. BonHsl ge bpoins.

49 KopnyckynsipHO-BOTHOBOU Ayanu3M. CIIOHTaHHOE
U BBIHYK[EHHOE U3JIy4YeHUe

50 OTKpBITHE PaguOaKTUBHOCTU. ONBITHI




Pesepdopna no onpeneneHuio coctaBa
Pafu0aKTUBHOTO U3TyYEeHUS

o1

CsoiicTBa anbda-, 6eTa-, raMMa-U3JTydeHUs.
BrnusiHve pagroaKTUBHOCTHU Ha XKUBBIE
OpPraHU3MBI

52

OTKpBITHE IPOTOHA U HeUTpPOoHa. M30TOIIHI.
Anbda-pacnag. DIeKTPOHHBINU U ITIO3UTPOHHBIN
Oera-pacnan. 'amMMa-u3nyyeHue

53

OHeprus CBsI3W HYKJIOHOB B sApe. fdnepHbIie
peakiuu. fdnepHuIi peakTop. IIpo6aeMsr,
MIePCIEeKTUBEI, 9KOJIOTUYECKUE aCIIeKThl SOepPHOM
9HEepPreTUKu

54

OneMeHTapHBIE YacTuIllbl. OTKPBITHE MO3UTPOHA.
MeTonnl HaOMIOOEHUS U PerucTpalumn
9JIeMeHTapHBIX YacTull. Kpyrisiii cTomn
«@yHOaMeHTaJlbHbIE B3aUMOMEUCTBUS. EQUHCTBO
(u3uyeckor KapTUHBLI MUPa»

55

Bup 3Bé3mHoro HebGa. Co3Be3qus, IpKue 3BE3[HI,
IJIaHETH, UX BUAUMOE ABUXKeHue. ComHedHas
cucreMa

56

ComnHue. ConHeyHasa aKTUBHOCTh. UCTOUYHUK
sHepruu CoJHIIa U 3BE3[

57

3BE3MBI, X OCHOBHBIE XapPaKTEPUCTUKU. 3BE3OHI
TJIaBHOU II0OCJIEOBaTEILHOCTU. BHyTpeHHEee
cTpoeHnue 3BE€3. CoBpeMeHHEIEe ITPeaCTaBIeHUs O
MIPOUCXOKIEeHUN U 3BoMonuu CoJIHIIa ¥ 3BE3]]

58

Mneunsiii [Tyte — Hamra N'amakTuka. [lonoxenue
u neuxeHue ComnHna B ['anmakTuke. ['aakTUKA.
YépHble OBIPHL B IApax rajlakTUK

59

BcenenHnasi. Pasberanue ranakTtuk. Teopus
Bornbioro B3peiBa. PemukToBOE U3NTy4YeHUE.
MertarajakTuka

60

HepeienHbie npoOIeMbl aCTPOHOMUHU

61

KoHTponbHasa paboTa «371eMeHTh aCTPOHOMUU U
acTpoPU3UKU»

62

O6obmiaromnuit ypok. Ponb GU3UKU U aCTPOHOMUU
B 9KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMaJIbHOU U 3TUYECKOU cepax OesaTeTbHOCTHU
yeJloBeKa

63

Oo6oo61aromnuii ypok. Ponb 1 MecTo GU3UKU U
aCTPOHOMUU B COBPEMEHHOU HayYHOU KapTUHE
Mupa




O6o61aromnuiit ypok. Ponb ¢pusnyeckom TeOpuu B
64 (dopmMupoBaHuY MpencTaBlIeHUN 0 GUINIECKOU 1
KapTHUHE MUpa

O6o61aomnuii ypok. Mecto ¢pusndecKou
65 KapTUHB MUpa B 00I1IeM DSy COBPEMEHHBIX 1
€CTECTBEHHO-HAay4YHBIX IIPEACTaBIEeHUI O IPUPOae

Pe3epBHBINU ypOoK. MarHuTHOE mOJIE.

66 OJIeKTpOMarHuTHasi UHOYKIIUSA 1
67 Pe3epBHuIl ypok. OniTuka. OCHOBEHI CIelMaIbHOU 1
TEOPUU OTHOCUTEIILHOCTU
63 Pesepnrbiil ypok. KBaHTOBas pusmka. dJIeMeHTH 1
aCTPOHOMMUHU U aCTPOPU3UKU
OBIIEE KOJIMYECTBO HYACOB IIO ITPO[PAMME 68

METOOUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJ/IbBHDBIE YYEBHDBIE MATEPUAIJIBI [1JIA
YYEHHUKA

1. I''d. Makuiues, b. b. bByxosues, H.H. Corckuu ®u3zuka 10
K. ®u3uka 10 kmacc. ba3oBeili ¥ yroyOJIeHHBIN YPOBEHE.
YuebHuk. Mockgsa. ITpocBemienue, 2020 r.

2. I'.4d. Makumes, B.b. byxoBues, B.M. Hapyrus ®usuka 11
Kiacc. ba3oBeiii 1 yrioy0OJIeHHBIM YPOBEHD. YUEOHUK.
Mocksga. IIpocBemienue. 2020 r.

3. A.Tl. PriMmkeBu4d. COOpHUK 3amay 1o ¢pusnuke. MocKBa,
IOpoda, 2005 - 2019 .

4. CoopHUK 3ama4 no dusuke O 9 - 11 kmaccos.
CocraButensb I .H. CtennanoBa. M.: «IIpocsemienue», 1996 r.

5. 3amaHusi oOpa3oBaTeNnbHOrO noprasna Pemry EI'D

METOOUYECKHWE MATEPUAIJIBI [1JId YYUTEJIA

1. I''d. Makuiues, b. b. bByxosues, H.H. Corckuui ®u3suka 10
Ki1. ®u3uka 10 knacc. ba3oBwiil 1 yrioyOIeHHBIN YPOBEHD.
Yuyeb6HUK. MockBa. IIpocsenienue, 2020



. I'.d. Makumes, b.b. byxosues, B.M. Yapyrus ®usuka 11

Kiacc. ba3oBeill 1 yriyOleHHBIM YPOBEHb. YUEOHUK.
Mocksa. [Ipocsemienue. 2020

. A.TI. PeimkeBu4d. COOpPHUK 3amay 1o ¢pusnuke. MoCKBa,

IOpoda, 2005 - 2019 .

. CoopHUK 3amau 1o ¢u3uke onsga 9 - 11 kmaccos.

CoctaButenb ['.H. CtennanoBa. M.: «IIpocsemierue», 1996 r.

. FO.A. Caypos. ®u3uka. [loypouyHsie pa3spaborku. 10 Kiacc.

[Tocobue mst 001Ieo6pa3oBaTEIbHBIX OPraHu3allui.
Mocksa. [IpocBeiienue. 2015

. FO.A. Caypos. ®u3uka. [loypouyHsie pa3paboTku. 11 Kiacc.

[Tocobue mist 0011e00pa30BaTEIbHEIX OPraHU3allii.
BazoBeiii u yriny0seHHBIM YpoBeHb. MockBa. [IpocBelieHue.
2017 r.

. COOpPHUK TECTOBBIX 3aJaHUM IOJIsI TeMaTU4YeCKOTr0o U

UTOrOBOT0 KOHTPOJISA. du3uka 10 kmacc. M.: «<MMHTeNnneKT-
LleaTp», 2004 .

. C.M. Axgpromieukus, A.C. CnyxaeBckuu. ®Pusuka.

«KOHCTPYKTOP» CaMOCTOSITENIbHBIX M KOHTPOJIBHBIX PaboT.
10 - 11 KaccHI.

. [Tocobue nns yuurtesnei. M.: ITpocBenienue, 2010

HHA®POBbLIE OBPA30OBATEJ/IBHBIE PECYPCbBI A
PECYPCbI CETU UHTEPHET

HNHuaTEepHET-pecypcChl

1.

2.

Kupas ¢pusuka: odyuaroiias nporpamMmma. http:// www.int-

edu.ru/soft/fiz.html

Ypoku pu3uKu C UCIOIb30BaHUEM
HNuTepHeTa. http://www.phizinter.chat.ru/

3. ®usuka.ru. http://www.fizika.ru/
4.
5. OU3HKa: 3JIEKTPOHHAas KOJIJIEKIIUA

®u3uKa: Koanekius onbiTOB. http://experiment.edu.ru/

onbiTOB. http://www.school.edu.ru/projects/physicexp

. KaTanor ccelioK Ha pPecCypcCEI O

¢du3uke http://www.ivanovo.ac.ru/phys

. becnimaTHEIe 00yyYaloIiye IIPOrPpaMMEbl 110

du3uke http://www.history.ru/freeph.htm

. JJaBopaTopHEbIe paboTH 110 pu3uKe. BupTyanbHbIE

nabopaTopHEle paboTwl. http://phdep.ifmo.ru




9. AHuMarniusa Gu3ndeCKUux MpPoIecCcoB
o0bsicHeHUsIMU. http://physics.nad.ru
10. du3nyeckas

sHnuKnonegus http://www.elmagn.chalmers.se/%7eigor
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