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MOSCHUTEJBbHASA 3AIIUCKA

PabGouass mporpamma mno ¢usuke st 10-11 kmaccoB Ha 2026 — 2027 yueOHBINH TOJ
COCTaBJICHa B COOTBETCTBUH C

- ®EJEPAJIBHOM PABOYEM IIPOTPAMMOW CPEJHEI'O  OBIIEIrO
OBPA3OBAHUA ®U3UMKA (OazoBbiii ypoBens) (mns 10-11 kiaccoB oOpa3oBaTeIbHBIX
opranu3anuii) 2025r;

- yueOHukoM Ouzuku. Ouznka 10 kinacc. YueOHUK 0a30BbIA U yriyOJEHHBIN YPOBHH,
I'.4. Msakumes, b.b. byxoBues, H.H. Corckuii. U3gatensctBo: [IpocBenienue; 2023.

- yueOHukoM Ouzuku. Ousuka 11 kmacc. Yuebnuk 6a30Bbiii ypoBeHb, 5. Mskuies,
b.b. byxosues, B.M. Hapyrun. U3narensctBo: IIpocsemenue; 2023,

[Iporpamma 1o ¢usmke 0a30BOro ypoBHSI Ha YPOBHE CpEIHEro oOIero oopa3zoBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHUU M TpPeOOBaHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHOM TmporpamMmbl, npeactaBieHHbix B PI'OC COO, a Takxke ¢ yd€ToMm
dbenepanpHOi paboueil mporpaMMbl BOCIHUTAHUST W KOHIEMIUM MPENojiaBaHus y4eOHOTO
npenmera «®Puszuka» B oOpa3oBaTenbHbIX opranusanusax Poccuiickoit  ®eneparuuy,
peann3yIonMX OCHOBHBIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMmbl MO (PU3MKE HaAIpaBlieHO Ha (OPMUPOBAHUE E€CTECTBEHHO-
Hay4YHOHM KapTuHBI MUpa oOyyaromuxcs 10—11 kmaccoB npu oOyueHnn ux gpusrke Ha 0a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-AEATENLHOCTHOrO Tmojaxona. IIporpamma mno ¢usuke
cootBercTByeT TpeboBanusM PI'OC COO K MmiIaHUPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METaIpeMETHBIM Pe3yIbTaTaM OOYYEHHS, a TAKKE YUYUTHIBAET HEOOXOAMMOCTh pean3aluu
MEXKIPEIMETHBIX CBSI3€H (DU3MKU C €CTECTBEHHO-HAYUYHBIMU yU4€OHBIMU TIpeaMeTaMu. B Heit
ONPENESAIOTCS OCHOBHBIE LIENIM U3yUYEHUs (PU3HKU HA YPOBHE CPEIHEr0 00I1Iero o0pa3oBaHus,
IUTAaHUPYEMBIE PE3yibTaThl OCBOCHMSI Kypca (PU3UKHU: JHUYHOCTHBIEC, METAlpeIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3rKe BKIFOUYALT:

e TUIAHUPYEMBIC PE3yJIbTaThl OCBOCHHS Kypca PU3NKK Ha 0a30BOM ypOBHE, B TOM YHCJIE

MpeAMETHBIE Pe3ybTaThl MO rogamM o0y4YeHUs;

e coJepkaHue yuebHoro npeamera «Pusnka» 1o rogam o0ydeHusl.

du3rka Kak Hayka O HaubOoyiee OOIIMX 3aKOHAX MPHUPOJBI, BBICTyNAs B Ka4eCTBE
y4eOHOro TmpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHHH 00
okpyxatomeMm Mupe. IIKoIbHBIA Kypc (U3HKH — CHUCTEMOOOpA3yIOIIUN I €CTeCTBEHHO-
Hay4YHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U
SBJICHUM, W3y4aeMbIX XUMHUEH, Ouosorued, Qusmyeckod reorpadueili U acTpOHOMHUEH.
Hcnonp3oBaHne W aKTUBHOE MpUMEHEHHE (DU3WYECKUX 3HAHUNU ONpENeNsieT XapakTep u
pa3BUTHE Pa3HOOOPA3HbIX TEXHOJIOTUH B cepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUSI KOCMOCa,
MOJIyYeHHUS] HOBBIX MATE€pUAJIOB C 3aJlaHHBIMU CBOMCTBaMH W JApyrux. M3ydenue ¢usuxu
BHOCHUT OCHOBHOW BKJaag B (OPMHUPOBAHHWE ECTECTBEHHO-HAYYHOW KapTHUHBI MUpPA
oOyJaroruxcsi, B (OpMHUpPOBAHWE yMEHUN NPUMEHSITh HAYYHBIA METOJ TO3HAHUS TPHU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIIEIOBAaHUH.

B ocHOBy kypca (u3uku il YpOBHS CpEeIHEro 001ero oOpa3oBaHMs IMOJOXKEH P
ujeil, KOTOpble MOKHO PACCMATPUBATh KaK IMPUHIIUIIBI €r0 MOCTPOEHUS.



Hoes yenocmuocmu. B COOTBETCTBUU C HEM KypC SIBISETCA JIOTMYECKH 3aBEPIIEHHBIM,
OH COJEpPKUT MaTepuall U3 BCEX Pa3leioB (PM3MKH, BKIIOUAET KAK BOIPOCHI KIACCHUYECKOM,
TaK U COBPEMEHHON (hU3UKHU.

Hoesn cenepanuzayuu. B cooTBeTCTBUU ¢ HeW marepual Kypca (U3UKH OOBEAMHEH
BOKPYT ¢u3nyeckux teopuid. Benymum B Kypce siBisercs GpopMupoBaHUe MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSAX MaTE€PHUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanys npeanonaraeT UCIoiIb30BaHUE T'YMaHUTAPHOTO
noTeHuuana (U3NYECKOM HayKH, OCMBICICHHE CBSI3M Pa3BUTHS (U3UKU C PpPa3BUTHEM
oOmiecTBa, a TakKe€ C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH M 3KOJOTHYECKHUMHU
npobiieMaMu.

Hoes npuknaownoii nanpaenennocmu. Kypc QU3MKH TpeanonaraetT 3HAKOMCTBO C
IIMPOKUM KPYrOM TEXHHUYECKHMX M TEXHOJOTWYECKHMX IPUIOKEHUN H3YyYEHHBIX TEOPUH U
3aKOHOB.

Hoes skonocusayuu peanu3yercs MOCPEICTBOM BBEJIECHUS JIIEMEHTOB COJEpKaHUS,
NOCBSIIIEHHBIX SKOJOTUYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C Pa3BUTHUEM
TEXHUKM M  TEXHOJOTWH, a  Takke  OOCyXIeHUs  NpodjieM  palMOHAIbHOIO
IPUPOIONOIB30BAHUS U KOJIOTMUECKON OE€30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTAMU Kypca (PU3MKU HAa YPOBHE CPEJHEro OOIIero oOpa3oBaHUs
ABJIAIOTCS (U3HUecKue TeopuH ((popMupoBaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOCHHUS
(bu3nueckoil Teopuu, posid (PYyHIAAMEHTAIBHBIX 3aKOHOB W MPUHIMUIIOB B COBPEMEHHBIX
IIPEICTABICHUSX O MPUPOJE, FPAaHULAX IPUMEHUMOCTH TEOPUH, I ONMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUI U IIPOLIECCOB).

CHUCTEMHO-ACSATEILHOCTHBIN TOAX0A B Kypce (M3UKH peaqu3yeTcsl MPexle BCEro 3a
CYET OpraHU3alK SKCIIEPUMEHTAIBHON JIeATeNbHOCTH o0yyaromuxcs. /s 0a30Boro ypoBHs
Kypca (U3MKH — 3TO UCHOJIb30BAaHUE CHUCTEMbl (DPOHTANBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M J1aOOpaTOpPHBIX PabOT, KOTOphIE B Mporpamme no (usmuke oObEIUHEHBI B
OoOLIMII CHHMCOK YYEHHMUECKUX MpPAaKTHUEeCKUX paboT. BeineneHue B yKa3aHHOM NepeyHe
7a00paTOpPHBIX padOT, MTPOBOJUMBIX ISl KOHTPOJISL M OLEHKU, OCYIIECTBIISIETCS] YYaCTHUKAMHU
00pa3oBaTENBLHOIO TIpollecca HCXOAS U3 OCOOCHHOCTEH IUIAaHMPOBAHUSI M OCHAICHUS
kabuHera ¢usuku. I[lpm 3TOM oObOecreuuBaeTcsi OBIAJECHUE OOYUYAIOIUMUCST YMEHHUSIMU
IPOBOAUTH KOCBEHHBbIE M3MEPEHMsI, MCCIICOBAHMS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MIOCTAHOBKY OIBITOB 110 TPOBEPKE MPETI0KEHHBIX THIIOTES.

Bosbiioe BHUMaHuE yAeNAeTCs PEeIICHUIO pACUETHBIX M Ka4eCTBEHHbIX 3a1ad. [Ipu sTom
JUIS. pacu€THBIX 3aJlad MPUOPUTETOM SBJISIIOTCS 3aJadyd C SIBHO 3aJlaHHON (pu3nueckoi
MOJIEJIBIO, MO3BOJIIOIINE MPUMEHATh U3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO
paszena Kypca, Tak U MHTETpUPYs 3HAHUS M3 PAa3HbIX pa3fenoB. Ui KaueCcTBEHHBIX 3a1ad
IPUOPUTETOM SIBJISIIOTCS 3aJaHUA Ha OOBSCHEHHE NPOTEKAaHUS (PU3NUYECKUX SIBICHUH U
IPOLIECCOB B OKPYXAIOIIEH XKU3HHU, TpeOyIoLe BbIOOpa PU3NUECKOW MOJEIH ISl CUTYalluH
PaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ tpeboBanusmu DPI'OC COO k MarepualbHO-TEXHUYECKOMY
oOecrieyeHn0 yuyeOHOro mporuecca 0a3oBbli YPOBEHb Kypca (PM3HKM Ha YPOBHE CpEIHEro
oOuiero o0pa3oBaHus AOHKEH U3ydaThCsl B YCIOBUIX IMPEIMETHOro KaOuHeTa (GU3UMKU WIN B
YCIOBUSIX HHTEIPUPOBAHHOIO KaOWHETa IMPEAMETOB €CTECTBEHHO-HAYYHOro IMKiIa. B



KabuHeTe (U3MKKM JODKHO OBITh HeEoOXoaumoe JiabopaTopHoe 00OpyAOBaHUE Jis
BBINIOJIHEHUS YKa3aHHBIX B IporpamMMme Mo (u3uke YYEHHYECKUX MPaKTUYECKUX padboT u
JEMOHCTPALIMOHHOE 000pPYI0BAHHKE.

JleMoHCTpanmoHHOE 00O0pyAOBaHWEe (POPMUPYETCS B COOTBETCTBHU C TMPUHIIUIIOM
MUHUMAJIBHOHN JOCTATOYHOCTH M 00ECTieunBaeT MOCTAHOBKY MEPEUYHCICHHBIX B IPOrpaMMe o
¢u3MKe KIIOYEBBIX JEMOHCTpPALMK IJIsl UCCICNOBAHUS M3YyYaeMBIX SIBICHUW M MPOLIECCOB,
AMIIUPUYECKUX U PYHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTopHoe 000pyI0BaHUE JJIsl YICHUYECKUX MPAKTUYECKUX paboT GopMupyercs B
BUJIC TEMaTHYECKUX KOMILJICKTOB U OOECIEUMBAETCS B pacuéTe OJHOrO KOMIUIEKTAa Ha JABYX
oOyuaromuxcs. TemaTnyeckue KOMIUIEKTHI JIaOOpATOPHOTO OOOpYIOBAaHUS TOJIKHBI OBITH
MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, a TAKKE
KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUIE€ HU(POBBIX JaOOPATOPUIA.

OCHOBHBIMU LIEJISIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

o (opMHpOBaHHE HHTEpPECa M CTpPEMIICHUS OOYYaIOIMIMXCS K HAyYHOMY H3YYCHHIO

IPUPOJIBI, PA3BUTHE X UHTEIUICKTYaTbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

e pa3BUTUE TPEACTABICHUI O HAYYHOM METOJEC TMO3HaHusiA U (QOPMHUpPOBAHUE
UCCJIEIOBATENCKOIO OTHOIIECHUS K OKPYKAIOUIUM SIBICHUSAM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pPe3yIbTaTa U3y4eHUSI OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTaIbHbBIX 3aKOHOB (PM3UKH;

e (dopMupoBaHHE YMEHUN OOBSICHITH SIBJICHHSI C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUHN
Y HaY4HBIX JI0KA3aTeNbCTB;

e (opMHpOBaHHE MPEACTABICHUN O POJIU (PU3UKHU JUIsI Pa3BUTHUS JPYTHX €CTECTBEHHBIX
HAayK, TEXHUKU ¥ TEXHOJOTHIA.

JlocTikeHrne 3THX LieNeld 00ecneyrBaeTCsl pelIeHUEeM CIEAYIOIUX 3aJad B Ipolecce

U3y4YeHUS Kypca (U3MKH Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHus:

e TMpUOOpETEHNE CUCTEMBbI 3HAHHUM 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYas MEXAaHUKY, MOJEKYIApHYI0 (U3UKY, 3JIEKTPOAUHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI ACTPOPUBUKHY;

o (dopMHupoBaHHE YMEHHHA MPHUMEHSTh TEOPETHUYECKHE 3HAHHUA IS OOBSICHEHUS
busznyeckux SBIEHUN B OpUpPOJE M JUIA NPUHATHSA NPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

e OCBOCHHE CIOCOOOB pEIICHWS pPAa3IMYHBIX 3a7ad C SBHO 3aJaHHON (U3HUYECKOM
MOJICNIbIO, 3aJay, MOJAPA3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (PU3NYECKon
MOJIEJIH, aJleKBaTHOM YCIIOBHUSM 3a1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB U NMPHUHIUIOB JACUCTBHUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPEY;

e OBJAJCHUE METOJAMHU CAMOCTOATENLHOTO TUIAHUPOBAHUS U MPOBEACHUS (PU3UUECKUX
HKCIIEPUMEHTOB, aHajdu3a M  MHTeprIpeTauud  UHQOpMaLuUU, ONpeleTeHUs
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yIbTaTa;

e CO3JaHME YCJIOBHUH U PA3BUTUS YMEHNUN IPOEKTHO-UCCIIEA0BATENBCKONW, TBOPYECKOU
NEeSATEITbHOCTH.



Ha usydyenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPETHEro 0OIIEero oOpa3oBaHUS
otBoauTCs 136 yacoB: B 10 kiacce — 68 gyacoB (2 yaca B Henenmo), B 11 kmacce — 68 gyacoB (2
gyaca B HEJICIIIO).

Jlannast paboyas mporpamma siBJIsieTCs THOKOW U MO3BOJIIET BHOCUTh U3MEHEHHUS B XOJI€
€€ peaJIn3aliy B COOTBETCTBUM CO CIIOKUBLIEHCS CUTYalUEH.

B cBs3u ¢ JOMOMHUTENHHBIMU JHSMH OTHbIXa, CBA3aHHBIMHU C TOCYAapCTBEHHBIMU
Ipa3HUKaMH, HA OCHOBAHMU KaJeHJIApHOro y4deOHOro rpaduka, Oymer daxtuuecku B 10
kimacce — 67 dacoB, B 11 kmacce — 67 uacoB. CokpalleHHe MPOU30MIET 3a CYET YPOKOB
MOBTOPEHUSI MaTepHaa.

[Ipennaraemeiii B mporpamMMe mo (usmke mepedeHb Ta0OPaTOPHBIX U MPAKTHUECKHUX
paboT SBISETCA PEKOMEHJOBAHHBIM, YUYUTENb JEIaeT BBIOOpP MPOBEAEHUS J1aDOPAaTOPHBIX
padoT 1 OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOEHHOCTEN 00yUYarOIIHUXCS.



COJEPXAHUE OBYUYEHUA

10 KIIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
dusnka — Hayka o npupozae. Hayunsle MeTonbl mo3HaHUs OKpyXkaromero mupa. Ponb
HKCIEPUMEHTA U TEOPUHU B IIPOLIECCE MO3HAHUS TPUPOJIbI. DKCIEPUMEHT B (PU3HKE.
MonenupoBanue Gpu3nUecKux sIBICHUN U mpoieccoB. Hayunbie runoressl. Guznyeckue
3aKOHBI U TEOpUH. [ paHUIIBI MPUMEHUMOCTH (HPU3NUECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Ponb u mecto Quzuku B (POpMUPOBAHMM COBPEMEHHOW HAYYHOM KapTHHBI MHpa, B
MPAKTUYECKOMN AESITEIIbHOCTH JTIOCH.

Jlemoncmpayuu

AHanoroBble ¥ HU(PPOBbIE U3MEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBmkeHHe. OTHOCHTENBHOCTh MEXAaHMYECKOro MABMKeHus. Cucrema
otcuéta. Tpaekropus.

[lepemernienne, CKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHUE
MaTepUAIbHOW TOYKH, UX MIPOCKIUHA HA OCU CUCTEMBI KoOpauHaT. ClioKeHue nepeMereHnii 1
CJI0’KEHUE CKOPOCTEMN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsMOIMHENHHOEe NBHKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U IIEPEMENIEHNS MaTEPUATIbHON TOUKH OT BPEMEHHU.

CBobosHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBosnmHeiHoe nBukeHHe. JIBH)KEHME MaTepUalbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSTHHOM IO MOJYJII0 CKOPOCTBIO. YTIIOBasl CKOPOCTb, JIMHEWHAs CKOpOCThb. llepumon u
yacToTa oOpaienus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE IMPUMEHEHHUE: CHUIOMETpP, IBHUKECHHE
CHapsJIOB, LICTIHbIE U PEMEHHBIE MEpE/Iavuu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tanenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaieHUsI.

HamnpagpieHue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IBUKEHUS C LIENIBIO ONPEIECIICHU MTHOBEHHON CKOPOCTH.
HccnenoBanre  COOTHOLIEHUS ~ MEXKIYy  MOYTSIMH, OPOWJEHHBIMM  TEJIOM  3a

MOCJIEIOBATEIbHBIE pPaBHbIE MPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBHXKEHUU C
HaYaJIbHON CKOPOCTHIO, PABHON HYIIIO.

N3ydeHne nBUKEHNS IapUKa B BI3KOU KUJIKOCTH.

N3yuenune nBuKeHUS Tena, OpOIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuka



[Tpunuun otHocutTenbHOCTH [amuiies. Ilepeii 3akoH HeroroHa. HHepuuanbHbIe
CHUCTEMBI OTCYETA.

Macca Ttema. Cuna. Ilpunuun cynepno3unuu cuil. Btopoilt 3axkoH Hprorona s
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MatepranbHbBIX TOUEK.

3akoH BceMupHoro tiarorenus. Cuna tsoxectd. IlepBast kocMudeckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (1okosi, CKoibxeHus, kauenus). Cuia tpenus. Cyxoe TpeHue.
Cuna TpeHHS CKOJMbXEHUS U cwia TpeHus mokos. Koaddumuent tpenus. Cuma
COIPOTHUBJIEHUS NPU ABUKCHUHU TEJIA B AKUJIKOCTHU WJIU Tase.

[locTynarenbHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OcH BpamieHusa. [lnedo cuibl. YcnoBus paBHOBeCHs
TBEPIOrO Tea.

TexHH4ecKkre YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHWE: MNOMIIUITHUKH, JIBUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBenue nHepUUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHHH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcioBust paBHOBECHUS TBEPAOTO Teiia. Buabl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuvie padomul

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYXKHUHE U PE3NHOBOM
o0Opasiie, oT ux aedopMarum.

HccnenoBanne ycioBUiA paBHOBECHUS TBEPAOTO TeEJIA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

NMnynbe MaTepualibHOM TOYKH (TeJa), CUCTEMbI MaTepUaIbHBIX TOYEK. UMMybC CUITBI
Y U3MEHEHUE UMITYJIbCA Teja. 3aKOH COXPAHEHUS UMITYJIbCca. PeakTUBHOE JBMXKEHUE.

PaboTa criipl. MOIIHOCTE CHIIEL.

Kunernueckast sHeprusi MaTepuaibHOil TOUKU. Teopema 00 M3MEHEHUH KMHETHUYECKOU
DHEPIUH.

[lotennmanbHas sHeprus. [loTeHuumanbHass 5SHeprusi ynpyro aeGopMuUpOBaHHOU
npyxuHsbl. [loTeHunanbHas sHeprys Teja BOJIM3U OBEPXHOCTH 3EMJTH.

[ToTeHmanpHbIe U HEMOTEHIMATBHBIE CHIbI. CBs3b PabOTH HEMOTCHIUAIBHBIX CHJI C
W3MEHEHHEM MEXaHWYECKOM HSHEPrud CHUCTEMBI Tel. 3aKOH COXPAHEHHS MEXaHWYECKOU
DHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne yCTpoucTBa U MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOTIEP, MPYKUHHBIN
MACTOJIET, IBUKECHUE PAKET.



Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTrnBHOE BMXEHUE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuu sxcnepumenm, nabopamopnsie padomoi

N3ydyeHne aOCOJIIOTHO HEYNPYyroro ynaapa ¢ MOMOLIbIO JBYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanre cBsizu pabOThl CHJIBI ¢ U3MEHEHHMEM MEXaHWYECKOW PHEPruu Teja Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOIO JKI'yTa.

Pasznea 3. MosekyasipHas (pu3uKa 1 TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE  TMOJIOKEHUS MOJEKYJISIPHO-KMHETHYECKOM TEOPHUHM M HMX  ONBITHOE
o0ocHoBaHue. bpoynosckoe npmwxkenue. uddysusa. Xapakrep IBUKEHUS U B3aUMOACHCTBUS
4acTULl BellecTBa. MoJAEnu CTpPOEHUs ra3oB, KHUAKOCTEH U TBEPABIX Tel M OOBSCHEHHUE
CBOICTB BENIECTBA HA OCHOBE 3THX Mojenei. Macca u pasmepbl moisiekya. KomamuecTtBo
BemiecTna. [locrosunas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. [lkana remneparyp Llenbcus.

Mopnene uaeanbHoro raza. OCHOBHOE ypaBHEHHME MOJEKYJSIPHO-KMHETHYECKOW TEOPUH
uaeanbHOro rasa. AOCONIIOTHas TeMIepaTypa Kak Mepa CpeiHEed KUHETHMYECKOH »SHEepruu
TEIUIOBOTO JABWKEHUA dactul rasza. [llkana temmneparyp KenbBunHa. ['a3oBbie 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanberoHa. M3omponeccsl B neanbHOM rase ¢
NOCTOSTHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduueckoe mpeacraBieHHE H30IMPOLIECCOB:
H30TepMa, U30Xopa, u3odapa.

TexHuuecKue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOUIME JIMCKPETHOE CTPOEHUE BellecTBa, (ororpaduu MOJEKYI
OPraHUYECKUX COCTUHCHUM.

OnwiTel 10 MU PY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita IlTepHa.

OneITHI, JOKA3bIBAOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOECHCTBUS.

Monens, HuTIoCTpUpyIOIIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OnBITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHHSI MI€AJIBHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

OmpeneneHne Macchl BO3JyXa B KIJIIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUi o0BnEéMa
KOMHAThI, IaBJIEHUS U TEMIIEPATyphl BO3AyXa B HEM.

HccnenoBanre 3aBUCHMOCTH MEXAY NTapaMETPAMM COCTOSIHUS Pa3peKEHHOIo rasa.

Tema 2. Ocnosvl mepmoounamuku

TepMmoanHamMuueckasi cucremMa. BHYTpeHHssL S9HEPTUsl TEPMOJUHAMUYECKOM CUCTEMBI U
cocoObl €€ wu3MeHenus. KomudecTBo TemnoTel U paboTa. BHyTpeHHsi1 3Heprus
OJIHOATOMHOIO0 HWJEANbHOr0 ra3a. Buasl Teruionepenadu: TEIUIONPOBOJHOCTh, KOHBEKIIMS,
U3JIydeHHe. Y IebHas TEIIOEMKOCTD BelllecTBa. Komn4yecTBO TEITIOTHI ITPH TEIUIONEpeIaye.



[lonarue o6 aamabatrHOM mporecce. [lepBwiii 3akoH TepMoauMHAMUKU. [IpuMeHeHHe
NEPBOT0 3aKOHAa TEPMOJMHAMUKHU K u3ompoueccaMm. ['paduueckas uHTepripeTanusi padOThI
rasa.

Bropoii 3akon TepMoguHamMuku. HeoOpaTuMocTh MPpoIeccoB B MPUPO/IC.

Tennossle MamuHbl. [IpuHLOKIIBL AECTBUS TEIIOBBIX MalvH. [IpeoOpa3oBaHus sHEPrun
B TeII0BbIX MamnHax. Koaddunuent nonesnoro aerctus TerioBoi mamunel. [{ukin KapHo
U ero Ko PUIMEHT MOJIE3HOT0 ACHCTBUA. DKOJIOTHYECKUE POOIEMbI TEIII0IHEPTETUKHY.

TexHuyeckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: JBUIATENIb BHYTPEHHETO
Cropanusi, ObITOBOI XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEH SHEpPrUM Teja MPU COBEPUICHUU padOTHI: BBUIET MPOOKU M3
OYTBUIKHM TOJ] IEUCTBHEM CKAaTOrO BO3[yXa, HarpeBaHue d(dupa B JATyYHHOU TpyOKe MyTEM
TpeHUs (BUIACOIEMOHCTPALIMS).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnsIT 10 a1abaTHOMY PACHIUPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mnapoBod TypOWHBI, JBHUrateiii BHYTPEHHETO CrOpaHUs, PEaKTUBHOIO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammusvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[TapooOpa3zoBanne u KoHaeHcauusa. Mcnapenue u kuneHue. AOCOJIOTHas W
OTHOCUTENbHAsA  BJIAXKHOCTH  BO3ayxa. HacelmeHHeli map.  YaempHas — TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT AaBJICHHUS.

TBépnoe Ttenmo. Kpucramnuueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepyaibl. [InaBienne u Kpucramuin3anus.
VY nenbHas TerioTa riasnenus. CyOmumanusi.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue ycTpoWCTBAa W MPAKTUYECKOE NPHUMEHEHHE: TUTPOMETP U IICHUXPOMETD,
KUIOPDUMETP, TEXHOJIOTUM TOJYyYEHUSI COBPEMEHHBIX MaTEpUajIoB, B TOM YHCIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOIICTBA HACBILLICHHBIX MAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanus U MIaBJIeHUST KPUCTAUIMUECKOTO BEIIEeCTBA.

JlemoHCTpanus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

M3mepeHne OTHOCUTENBHON BIIAXKHOCTH BO3YyXa.

Paznen 4. DiaekTpoauHAMKUKA
Tema 1. Inexkmpocmamuka
DOnexTpusamusi Teld. OJEKTpUyYecKwid 3apsa. [[Ba Buaa SIEKTPUYECKUX 3apsJiOB.
[TpoBOIHUKY, TUAACKTPUKU U TIOJTYITPOBOTHUKH. 3aKOH COXpPAHEHUS AIEKTPHUECKOTO 3apsia.



B3aumopeiictBue 3apsigoB. 3akoH Kynona. ToyeuHbI 3JIEKTPUYECKUM  3apsijl.
DnekTpuyeckoe mnoJie. Hampsk€HHOCTh anekTpuyeckoro mnois. lIpuHuun cynepno3uuuu
ANEKTPUYECKUX NoNeH. JIMHNY HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun anmekTpocratmdyeckoro mons. llotenmuman. Pa3HOCT MOTEHITMAIOB.
[IpoBOIHMKM W  JUANEKTPUKA B  DJIEKTPOCTATHYECKOM  mosie.  Jludnexktpudeckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHIieHcaTop. DIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa. DHEPTHs
3apsKEHHOT0 KOHAEHCATOPA.

TexHH4eCcKre yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: 3JIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBATbHBIN
armapar, CTPyUHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMopericTBre HAANEKTPU30BAaHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM I10JIE.

DIIEKTPOCTATHYECKAS 3AIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUJIOCKOTO KOHJEHCAaTopa OT IUIOMaAu IUIACTHH,
PACCTOSIHUS MEK1Yy HUMU U TUDJIEKTPUUECKON MPOHUI[AEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUUECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS DJICKTPUUECKOTrO TOKa. ICTOUHUKH TOKa.
Cuia toka. [TocTosIHHBIN TOK.

Hanpsixenue. 3akon Oma 171 yyacTKa LEnu.

DJIEKTPUYECKOE COIIPOTHUBIICHUE. VY nenbHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAPALIEIIBHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

PaGoTa snextpudeckoro Toka. 3akon [[xoyns—JIena. MOIHOCTE JIEKTPHUECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHJIa U BHYTPEHHEE COMPOTHUBIICHHE MCTOYHHMKA TOKAa. 3akoH Oma
JUJIS1 TIOJTHOM (3aMKHYTOM ) AJIeKTpruueckoit nenu. KopoTkoe 3aMbIKaHueE.

DJIEKTpOHHAs TMPOBOJAMMOCTb TBEPJBIX METAUIOB. 3aBUCUMOCTh COINPOTHBIICHUA
METAJJIOB OT TemrepaTypbl. CBEpXIpOBOIUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpoBoguuku. CoOCTBeHHass W MPUMECHasT MPOBOAUMOCTBH TOIYIPOBOIHUKOB.
CaoiictBa p—n-niepexoza. [loaynpoBoAHUKOBBIE TPUOOPHI.

DNEeKTpUYECKUd TOK B PAcTBOpaXx M pacIjiaBaX HJIEKTPOJMUTOB. DJIEKTPOJIUTHUECKAS
JTUCCOLUALINS. DIEKTPOIIU3.

OnexkTtpuyeckuid TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITENIbHBIA pa3psl.
Monnus. [1na3zma.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, WMCTOYHUKH TOKa, DJIEKTPOHATPEBATEIbHBIE MPUOOPHI, BJIEKTPOOCBETUTEIHHBIC



npuOOPHl, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA U0, TEPMHUCTOPBHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJTHUKOBBIN MO/, TaJIbBAaHHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSIKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS UWIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI, IUIOIIAJIN
MOTEPEYHOT0 CEYCHHS U MaTepuara.

CMelaHHOE COeIMHEHNE MTPOBOTHUKOB.

[IpsiMoe u3MepeHue INEKTPOABIKYIIEN CHIbl. KOpOTKOE 3aMbIKaHME TalbBAHUYECKOTO
AJIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COTPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTH 3JIEKTPOIUTOB.

HckpoBo#l paspsii U MPOBOAMMOCTE BO31yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD TMO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbomul

N3yyeHue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne SIEKTPOABUKYIIEH CHJIbI HCTOYHHMKA TOKA M €ro  BHYTPEHHETO
CONPOTHUBIICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHble CBS3H

N3yuenue kypca ¢uszuku 0azoBoro ypoBHs B 10 kjacce oCylIecTBISETCS C Y4ETOM
COJIEPKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTUKH, OHOJIOTWM, XWMHH,
reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie noHsamus, CBI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOTO IMO3HAHUS:
SBJICHUE, HAay4YHBIM (akT, TUIOTe3a, (U3MYECKas BEIWYMHA, 3aKOH, TEOpHus, HAOIOJCHUE,
DKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peuieHue CHCTEMbl YpaBHEHMM, JMHEWHass (QyHKus, mapadona,
runepOona, UX TrpauKkd U CBOMCTBA, TPUTOHOMETPUUECKHE (YHKUHUU: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI M MX MPOEKIIMH Ha
OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonoeus: mexannueckoe IBIKEHUE B KUBOH TIpupoe, Auddy3us, 0cMOC, TEII000MeH
KUBBIX OPraHW3MOB (BHIbI TEIUIONEPEIayu, TEINIOBOE PABHOBECUE), DIEKTPUUECKHUE SIBJICHUS
B )KUBOM TIPUPO/JIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEIECTBA,
MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPJBIX TEJ, KUIKOCTEH M Tra3oB, JIEKTPUUYECKUE
CBOWCTBA METAJIJIOB, 3JIEKTPOJIUTUYECKAsL JUCCOLMALINS, TaJIbBAHUKA.

l'eoepaghus: BNaxxHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus. npeoOpa3oBaHKUE ABUKEHUN C UCIIOIH30BAHUEM MEXAHU3MOB, YUET TPEHHUS
B TEXHHKE, MOJUIMITHUKH, UCIIOJb30BAaHUE 3aKOHA COXPAHEHUSI UMITYJIbCa B TEXHUKE (paKeTa,
BOJAOMET U JApyrue), ABUTATE]Ib BHYTPEHHETO CropaHus, mnapoBas TypOuHa, OBITOBOI
XOJIOJUIBHUK, KOHAWIIMOHEP, TEXHOJIOTMU TMOJYYEHUS COBPEMEHHBIX MaTepUajoB, B TOM
YyClie HAaHOMATEepUAIOB, W HAHOTEXHOJOTWHU, HJIEKTPOCTATUYECKAs 3alluTa, 3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NpPUHTEp, IJIEKTpOHArpeBaTesbHble MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.



11 KIIACC

Paznen 4. JiaekTpoauHaAMHUKA

Tema 3. Maznummnoe nojie. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTossHHBIE MarHuThHl. B3anMoaelcTBME NOCTOSHHBIX MAarHUTOB. MarmuTtHoe IOJe€.
Bexrop marautHOM wWHaykuuu. IlpuHIuMn Cynepno3vnuy MAarHUTHBIX MOJEd. JIMHUM
MarHuTHOW MHAYKIUU. KapThHa JIMHUI MarHUTHOM MHAYKLIHMH MOJISA IOCTOSHHBIX MarHUTOB.

MarnutHOe 1oJie TPOBOAHUKA ¢ TOKOM. KapTuHa NMHUI MHAYKIIMM MArHUTHOTO IOJIS
JUIMHHOTO TMPSMOTO MPOBOJHHUKA M 3aMKHYTOI'O KOJIBIIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBiue NpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAIIPABIICHUE.

Cuna JlopeHna, €€ MoOAyiap W HampasieHHE. [IBrKeHUE 3apsHKEHHOM 4YacTHLBl B
OJIHOPOJHOM MarHuTHoM mouie. Pabota cunsl JlopeHna.

SIBeHne SNEeKTpOMAarHUTHOW WHAYKOMHU. [IOTOK BEKTOpa MarHUTHOM HWHIYKIHH.
DIIEKTPOABUKYIIAsl CHJIA MHAYKIMU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIuU Papanes.

Buxpeoe siekTpryeckoe moJie. DJIEKTPOABMXKYIIAS CUjla MHAYKIMU B IPOBOJHUKE,
JIBWKYILEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTG. fIBIEHNE CAMOMHAYKIMHU. DJIEKTPOABHKYILAsI CUJIA CAMOUHAYKIINH.

DHEPrust MAarHUTHOTO TTOJISI KATYLIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHME: IIOCTOSHHBIE MArHHUTHI,
AJIEKTPOMATHUTHI, JJIEKTPOJABUIATENb, YCKOPUTENHN JJIEMEHTAPHBIX YaCTHLl, WHAYKIMOHHAS
IeYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUM MHAYKIIMYA MarHATHOTO MOJIA.

B3aumopencTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIWH.

ITpasuno Jlenua.

3aBUCUMOCTbD DJIEKTPOJBHKYIIEH CUJIbI MHAYKIHH OT CKOPOCTH U3MEHEHUSI MATHUTHOTO
IIOTOKA.

SIBeHrEe CaMOMHTYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue AeMCTBUSI NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKLUU.

Pa3nen 5. KoJsie0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebartenbHas cucrema. CBOOOIHBIE MeXaHHYECKUE KoyieOaHus. IapmMoHMuecKue
koneOanus. [lepumon, dacrorta, amrmumtyna u ¢asza kojeOanuil. [IpyKUHHBII MasTHUHK.
MaremaTrueckuil MasTHUK. YpaBHEHUE rapMoOHUYeckux kosnebanuil. [IpeBpaienue suepruu
IIPU FTapMOHMYECKUX KOJICOaHUSX.

Konebatenbubiii kKOHTYp. CBOOOAHBIE 3IIEKTPOMArHUTHBIE KOJE€OaHUS B HJEATbHOM
KOJIEOATEJIbHOM KOHType. AHANOTus MEXJIy MEXaHHMYEeCKMMH U 3JEKTPOMarHUTHBIMU
konebanusimu. ®opmyrna Tomcona. 3aKkoH COXpaHEHUS! YHEPTHH B UACATLHOM KOJIeOaTeTbHOM
KOHTYpE.

[TpencraBienue o 3aTyxaromux KojiedaHusX. BoiHyKIeHHbIE MEXaHUYECKUE KOIeOaHusl.
Pe3onaHc. BeiHYXI€eHHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.

IIepemenHslil Tok. CHHYCOMIANBHBIN IEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAPSKEHHUS.

Tpancpopmarop. [Ipon3BoacTBO, nepegadya M NOTPEOJICHHE BIEKTPUUECKON SHEPIHH.
OKOJIOTMYECKUE PHUCKHA MPU TMPOU3BOJCTBE IIIEKTpodHEpruu. KyibTypa UCIOIB30BaHUSA
JIEKTPOIHEPTHUH B IIOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOMCTBA W NPAKTHYECKOE NPUMEHEHHE: DJIEKTPUYECKHNA 3BOHOK,
TE€HEPATOP MEPEMEHHOI0 TOKA, JTIMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanne  mapamMeTpoB  KoieOaTeJbHONM  cUCTeMbl  (MPYKUHHBIM WU
MaTEeMaTUYECKU MAsITHUK).

HaOmronenue 3atyxaromux KojieOaHui.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

HabGmronenne pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OctuiorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa W HamlpsOKEHUS OT BPEMEHH) JJid
ANEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHc npu mociie0BaTeIbHOM COECIUHEHUN PE3UCTOPA, KATYIIKA WHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mopnenb TMHUH 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanre 3aBUCUMOCTH MEPUOAA MaJbIX KOJ€OaHUi rpy3a Ha HUTU OT JUIMHBI HUTU
Y Macchl rpy3a.

HccnenoBaHre MNEPEMEHHOIO TOKAa B LENM W3 IOCIEIOBAaTEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazcHUMHbLE 60JIHb

Mexanudeckue  BOJIHBI,  ycioBus — pacnpoctpaHenus.  Ilepmoa.  Ckopocts
pacmpocTpaHeHHs U JUIMHA BOJHBL. [lomepeunsie M mpoaoiabHble BOJHBL. MHTepdepeHuus u
T paKIus MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIC BOJIHBI. Y CJIOBHS M3JIy4CHMS JJIEKTPOMArHUTHBIX BOJIH. B3aumHas
opueHTanus BektopoB E, B, V B snexrpomarnuTHOi BosiHE. CBOMCTBA AJIEKTPOMAarHUTHBIX



BOJIH: OTpa)X€HUE, NpesioMJIeHHe, mojspusanus, audpakuus, uHTepdepenuus. CKOpocTb
ANEKTPOMArHUTHBIX BOJIH.

[[Ixana 2IE€KTPOMArHUTHBIX BOJIH. [IprMEHEHHE 3IIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckne yCcTpoMCTBa M MPAKTHYECKOE NMPUMEHEHUE: MY3bIKAIbHbIE UHCTPYMEHTHI,
yIBTPA3BYKOBasl JUAarHOCTUKA B TEXHMKE W MEIWLIMHE, pazap, pPaauoONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-nieun.

Jlemoncmpayuu

OO6pazoBaHue U paclpOCTPaHEHUE MOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakuuy MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmtoieHue cBsi3u TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOH M 4YacTOTOM
KOJIEOAHMIA.

HUccnenoBanne CBOWMCTB JJEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE,
noJiipu3anys, 1upaxkuus, THTEpPepeHLns.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpssMonmHeENHOE pacnpoOCTpaHEHHE CBETa B OJHOPOIHOU
cpene. JIyd cBera. ToueuHbIil HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBbI OTpakeHHsI cBeTa. [locTpoeHue M300pakeHHil B MIIOCKOM
3epKale.

[Ipenomiienne cBeta. 3akoOHBl MpeIOMIIEHHMS CBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHus. [lonmHoe BHyTpeHHee orpaxeHue. lIpenenbHblii yroa IMOIHOTO BHYTPEHHETO
OTPAKECHMUS.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Ler.

Cobupatonie u paccewBaronive JHUH3bL. ToHKas JuH3a. DOKYyCHOE pacCTOsHUE WU
onTHYecKass cwia TOHKOW JuH3bL. [locTpoeHne wu300pakeHHWit B coOUparomux u
paccenBaromux auH3ax. Dopmyna TOHKOW JIMH3BI. Y BEJIMUECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON OIITUKH.

BonnoBas ontuka. Wurepdepenmuss cBeta. KorepeHTHble HMCTOUYHHMKHU. Y CIIOBHS
HAOJMIOIEHUS MAaKCUMyMOB M MHHUMYMOB B HWHTEp(EpPEHIIMOHHON KapTHUHE OT JBYX
cuH(pa3HbIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cBera. [Judpakiuonnas pemérka. YcaoBuUe HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB IpHY NaJ€HUM MOHOXPOMAaTUYECKOTO CBETA Ha TUPPAKIIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHunyeckue ycTpOHWCTBa M NPAKTHUECKOE MPUMEHEHHWE: OYKH, Jyma, Qoroammapar,
NPOEKLMOHHBIA amnmapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTHKa, Au(paKIuOHHAs
peleéTKa, NoJApOu.

Jlemoncmpayuu



[TpsiMmonMHEHOE pacmpocTpaHeHHe, OTPaKCHHE W TMperoMieHne cBera. OmnTuyeckue
IPUOOPHI.

[TonmHoe BHyTpeHHee oTpakeHrue. Mojienb CBETOBO/IA.

HccnenoBaHue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu Mukpockona, TeJIecKona.

HaoGmronenue natepdepeHinm cBera.

HaOmronenue nudpakiuu cBera.

HaOnronenue nucnepcuu cBera.

[Tomyuenue ciekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tomyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

Habmroienue mossipusanuy cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomul

W3mepenne nmokaszaremns IpeIoMIICHHS CTEKIIa.

HccnenoBanue cBOMCTB N300paK€HUH B JIMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeIHAJIBHONA TEOPUH OTHOCUTEILHOCTH
['paHnIIBI TPUMEHMMOCTH KJIACCHYECKOW MexaHUKH. [locTynaTel cnenualbHON TEOpUr
OTHOCUTEJIIBHOCTU: HWHBAPUAHTHOCTH MOJAYJSA CKOPOCTM CBE€Ta B BaKyyMe, IIPUHLHII
OTHOCUTEIBHOCTH DWHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAILLICHUE JJINHBI.
OHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.
CBs13b MacChl C S3HEPTUEN U UMITYJIbCOM PEIIITUBUCTCKOM YaCTULIBI. DHEPTHUS ITOKOSI.

Paznen 7. KanToBasi pusuka

Tema 1. dnemenmovi K6AHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBsi3u sHEprun HoTOHA C €r0 YaCTOTON. DHEPTUS U UMITYIIHC
doToHa.

OtkpeiTie u wucciaegoBanue Gorordpdexra. Omnbitei A. I'. CroneroBa. 3aKOHBI
dbororddexra. VYpaBHenue OitnHmrTediHa s pororddexra. «Kpacmas rpanuia»
dboToarddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTpOMCTBA W MpaKTUUECKOEe NMpUMeHeHHue: (HOoTorneMeHT, (HOTOMATUHUK,
coJIHEUHasi ObaTapesi, CBEeTOIUOI.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (oToddhdeEKTa.

CBeToauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopaa o paccesauro o -uactuil. [Inanerapuas
mozenb aroMa. [loctynatel bopa. M3nyuenue u nornouieHue (GOTOHOB MpU MEPEX0Jie aToMa ¢



OJIHOTO YPOBHSI 3HEpPruM Ha Apyroil. Buasl cnektpoB. CnekTp ypOBHEW JHEPIHMM aTroMa
BOJIOPO/JIA.

BousiHOoBBIE cBOMicTBa yacTull. BonHsl ne bponnsa. KopnyckymsspHO-BOITHOBOW Tyaau3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

TexHuyeckue yYCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: CIEKTPAIbHBIM aHAJIN3
(cTIeKTpOCKoIT), J1a3ep, KBAHTOBbII KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomul

HabGnrogenue IMHEHYaToro CuexkTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI,  JOKAa3bIBAIOIIME  CIIOXKHOCTb  CTpoeHus  sjapa.  OTKpbITHE
paanoaktuBHOCTH. OmnbiTel  Pesepdopna mno ompeneneHuro coctaBa pagHMOaKTHUBHOIO
uznydenus. CoiicTtBa anb(a-, Oera-, raMMa-u3inydeHus. BiusHue paaroakKTUBHOCTH Ha
JKVBBIE OPTaHU3MBI.

OTtkpeiTHE NpOoTOHA U HeWTpoHa. HykimonHas moxens snpa I'eiizenOepra—lBaHeHKO.
3apsn sapa. MaccoBoe uncio sijapa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacrnaj. ['amMma-u3inydeHue. 3aKoH
PaaMoOaKTUBHOIO paclaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuinbl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepubiii peakrop. Tepmosiaepubiit cunte3. [IpoOnemMbl M MEPCHEKTHBBI  SACPHON
DHEPreTUKU. DKOJIOTHYECKUE aCIIEKTHI SIACPHON SHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHbBIX YaCTHII.

dyHIaMeHTalbHbIE B3aUMOJIEHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHn4eckre yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHUE: NO3UMETP, Kamepa BunbscoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYOIINX YACTHII.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul
HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Oramnbl  pa3BuTusl acTpoHomuu. llpukiiamHoe ©W  MHPOBO33PEHYECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3B€3nH0ro HeOa. Co3Be3nus, sipkue 3BE3/1bl, IJIAHETHI, UX BUAUMOE JIBHIKEHUE.

ConHeuHas cucrema.

Connue. ConHeyHas akTMBHOCTb. McTounuk sHeprum ConHua M 3BE31. 3BE3IBI, UX
OCHOBHBIE XapAaKTEPUCTUKHU. JlMarpamMmMa «CHEKTpaldbHBIM KJIACC — CBETUMOCTBY. 3BE3JBI



IJIABHOW TOCIIENOBATEIBHOCTU. 3aBUCHMOCTb «Macca — CBETUMOCTb» Ul 3BE3] IJIABHOU
IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE MPEICTABICHUS O
IPOUCXO0XKJIEHNHU 1 3BOIOIMU CoNHIIA U 3BE3/1. DTarlbl )KM3HU 3BE3.

Mneunsiii [yt — Hama ['anaktuka. [lomoxxenne u aBmxenue Connia B [MamakTuke.
Tunel ranaktuk. PaguoranakTuky u kBa3zapbl. YEpHBIE BIPHI B ApaX raJIaKTHK.

Bcenennas. Pacumupenne Bceenennoit. 3akon Xa06ina. Paz0eranme ramaktuk. Teopus
bonpmioro B3peiBa. PeslnkTOBOE M3IIy4eHHE.

Macmrabnas crpyktypa Beenennoi. MeraraiakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HaGOmtoieHuss  HEBOOPYKEHHBIM  IJIa30M  C  HCIIOJIB30BAaHUEM  KOMIIBIOTEPHBIX
NOPUJIOKEHUN NIl OIpENETICHUs TOJIOKEHUsST HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3ns CEeBEPHOro MOJIyIIapHs U IPKHUE 3BE3MBI.

HaGmronenus B Teneckon JlyHsl, miianet, Mieunoro [lytu.

O6o0maroniee MOBTOPEHUE

Ponp ¢u3ukuM U acCTpOHOMHUHM B 3KOHOMHUYECKOM, TEXHOJIOTMYECKOM, COLMAIBHOW U
ATUYECKON cdepax [eqaTeIbHOCTH YEeJOBEKa, pOjdb M MECTO (U3MKM M aCTPOHOMUU B
COBPEMEHHOM HAay4YHOW KapTHUHE MHUpA, pOJib (PU3NYECKOM Teopud B (HOPMHUPOBAHUU
NPEACTABICHUN O (PU3HYECKOW KapTUHE MHUpA, MECTO (PU3NYECKOM KapTHHBI MHpa B OOIIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABICHUI O IIPUPOJIE.

MesxknpeaMeTHbIe CBI3H

N3yuenue kypca (usuku 0a3oBoro ypoBHs B 11 kiacce ocylecTBisSeTcsl ¢ y4€TOM
COZIEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMM MaTe€MaTUKH, OWOJIOTMHM, XHMHH,
reorpaduu ¥ TEXHOJOTHH.

Meosicnpeomemnole nonsimus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOI'O IMO3HAHUS:
SBJICHUE, HAay4YHBIM (pakT, TUmoTe3a, (Gpu3ndeckas BeIMYMHA, 3aKOH, TEOpHs, HAOJIOJICHHE,
SKCIEPUMEHT, MOAEIUPOBAHUE, MOJEIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YPABHEHHUM, TPUTOHOMETpUYEeCKUEe (YHKIHUU: CUHYC,
KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPBI U MX
IPOEKLMH HAa OCH KOOPJWHAT, CII0)KEHHE BEKTOPOB, IMPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUH,
MPU3HAKH OJ00US TPEYTOJIBbHUKOB, ONPEEIICHHE IITOIIAIU IIOCKUX (puryp u o6bEma Tel.

buonoeus: snektpuueckue SBICHHS B KMBOW NPHUPOAE, KoJeOaTelbHbIE JBW)KCHUS B
KUBOM MPUPOJE, ONTUYECKHUE SIBIICHUS B >KMBOM NpPHUpOAE, NECUCTBUE paJMallid HA >KUBBIC
OpraHU3MBl.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpUCTaUIMYECKas CTPYKTypa TBEPABIX TEIl,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEIETKY, CIEKTPAIbHBIA aHauU3.

l'eocpaghus: MarHUTHBIE NOJIIOCA 3EMJIH, 3aJIEKU MATHUTHBIX pYyJl, POTOCHEMKA 3€MHOU
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICEHNN.

Texnonozusa: TAHUY INEKTPOIIEpENAY, TEHEPATOP IIEPEMEHHOIO TOKA, JIEKTPOABUIATEb,
UHAYKIMOHHAs Teub, pajap, paauonpuéMHUK, TEIEeBH30p, aHTeHHa, TenedoH, CBYU-meus,
IPOEKLMOHHBIN annapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA TPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenue yueOHoro npeaMera «Pu3nka» Ha YpPOBHE CPEJIHETO OOIIEro 0O0pa3oBaHUSs
(0a30BBIE  YPOBEHB) JODKHO OOECTIEUNTh JTOCTIDKCHHE CICAYIONINX JIMYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIBTaThl OCBOEHUS YUeOHOTO TpenMeTa « DU3rKa» JOJIKHBI OTPAKATh
TOTOBHOCTh W  CHOCOOHOCTh OOYyYalOIMXCS PYKOBOJCTBOBATHCS  CHOPMHUPOBAHHOM
BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlMi, MO3UTHUBHBIX
BHYTPEHHHUX YOEXJICHUI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTAM POCCHUICKOTO
00111ecTBa, pacHIMpPEHUE KU3HEHHOTO OIbITAa U OIbITa ACSITEIBHOCTH B MPOIIECCE peATU3AINH
OCHOBHBIX HaIPABJICHUHA BOCIUTATEIHLHOMN NEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

chOPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIIMK OOYyYarolmerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIICUETOBEUECKUX TYMAHUCTUYECKAX U JEMOKPATHICCKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIHLHOCTh B MHTEpPECaX T'PaKIAHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIIPaBIEHUHU B 00pa30BaTEIbHON OpraHu3alluu;

yMEHUE B3aMMOJICHCTBOBATh C COIMAIBHBIMA WHCTUTYTAMH B COOTBETCTBUHU C HX
GYHKIUSIMHY ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHHTAPHOUN M BOJIOHTEPCKOM NIEATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHHUSI:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPAKIAHCKONU UEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, TOCTHKEHHSIM POCCHUUCKHUX
YU€HBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIIEHHWBAaTh CHUTYallUIl0 ¥ TMPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPHUCHTHPYSICh Ha MOpPaJIbHO-HPABCTBCHHBIC HOPMBI M IICHHOCTH, B TOM UYHCJIE B
NESATEIIbHOCTU YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYHBOTO OYyAYIIEro;

4) 3CTETHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHEe K MHpPYy, BKJIIOYAas OSCTETUKY HAy4YHOTO TBOPYECTBA,
npuUCyIero pu3nyeckoi Hayke;

5) TpyA0BOro BOCIIUTAHUSI:

WHTEpPEC K pa3nuuHbIM chepam mnpodeccHOHATBLHOW ACSITEIBHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PM3WKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymyrieit
npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI



TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPA30BaHUIO B 00J1aCTH (PU3KUKH Ha
MPOTSKEHUN BCEU JKU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KYyJIBTYpbl, OCO3HAHHE TIJI00AJIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHHUE U OCYLIECTBJIEHUE ACHUCTBUUA B OKPYXKAIOIIECH CpPelle HA OCHOBE 3HAHUS
L[eJIel YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;

pacIIMpeHHe OIbITa JEATENIbHOCTH JKOJOTMYECKOM HANpPaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HaHUH 10 (pU3HKe;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (HU3NUECKON HAYKH,

OCO3HAaHUE LIEHHOCTH HAY4YHOM JEeSTEIbHOCTH, TOTOBHOCTh B MpPOILIECCE H3YyUYEHUS
(U3KUKHN OCYIIECTBIISATh MPOEKTHYIO U HCCIEA0BATEIbCKYIO JEATEIbHOCTh UHIUBUYaJIbHO U
B TpyTIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSI
ba3oBble 1ornyeckue 1eicTBu:

CaMOCTOATENFHO (OPMYIHMPOBATh M AKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpHUBaTh €€
BCECTOPOHHE;

OTIPEIEISATH TSN AeATEIbHOCTH, 3a/1aBaTh ApaMETPhl K KPUTEPUHU UX TOCTHKCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PacCMaTPUBAEMBIX (U3HUECKUX
SIBJIICHUSIX;

pa3pabaThiBaTh IUIaH pEIICHHs MpoOJieMbl C Y4ETOM aHalu3a HMMEIOIUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCILHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIETATOB IICIISIM,
OIICHUBAThH PUCKH TMOCIIC/ICTBUM JEATEILHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUAX pEATHHOTO, BUPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHHE TIPU PEIICHUH YKU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBare/ibCKue 1eiCTBUA:

BJIAJCTh HAYYHON TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHATUSIMU U METOAaMH (PU3HUECKON
HayKW,

BJIQ/ICTh HABBIKAMHU yUe€OHO-UCCIIEIOBATEILCKON U TIPOSKTHOM JIEATEIHPHOCTH B 00JacTH
Gu3HUKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETbHOMY TIOMCKY METOJIOB PEIICHHS
3a/1a4 (U3HUECKOTO COAEPKaHUS, TPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHNS,

BIAJCTh BUAAMH JIEATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIINH,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IUYHBIX YYCOHBIX CHUTYAIUAX, B TOM YHCIE TPH
CO3JIaHUM Y4EOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;



BBISIBIIATh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M W aKTyaIM3UPOBaTh 3a7ady, BBIIBUTATH
rUnoTe3y e€¢ pemnieHus, HaXOIUTh ApPTYMEHTHI JJIsS JOKA3aTelbCTBA CBOMX YTBEPKICHU,
3aJ1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHAJIM3UPOBATh TOJIYYCHHBICE B XOJI€ PEIICHUS 3aladdl pPe3ylbTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a/1aul B 00pa30BaTEIBHON JMEATEILHOCTH, B
TOM YHCJIC TIPU U3y4YeHUN (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS TI0 (PU3HKE B MPAKTHUECKYIO 001aCTh KU3HEACITSIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX MMPEIMETOB;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ nndopmanmueii:

BIAJCTh HABBIKAMH TIOJy4eHHs UHOpManuu (PU3NYECKOTO COJCpKaHUS U3
UCTOYHUKOB  Pa3HBIX  THIIOB, CaMOCTOATEIBHO  OCYIICCTBIATh IIOMCK, AaHaJW3,
CHUCTEMATH3aIMI0 W HWHTEPHpeTanui0 HWHPOPMANMK  Pa3IWYHBIX BHIOB U (OpM
IIPE/ICTABIICHNUS,

OILICHUBATh JOCTOBEPHOCTh HHPOPMAIIUH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTaHHM3AIMOHHBIX 3a/Ja4 C COOJIOECHUEM
TpeOOBaHWI JPrOHOMHUKH, TEXHHKH OE30MaCHOCTH, THTHUCHBI, pecypcocOepekeHus,
MPABOBBIX U ITHUYECKUX HOPM, HOPM MHGOPMAIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (DU3MUECKOTO COJACpX,aHUS B Pa3IUYHBIX QopMarax ¢ y4€Tom
Ha3HaueHus WHPOpPMAIIMK U TEJIEBOM ayIuTOpHH, BBIOMpas ONTUMAaJIbHYIO (opmy
MIPE/ICTABIICHUS U BU3yaJIU3alIiH.

KoMMyHUKAaTHBHBIEC YHHBEPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

OCYIIECTBJISITH OOIIIEHUE HA YpOKaX (PU3UKK U BO BHEYPOUHOU NESITEIHLHOCTH;

pacro3HaBaTh NPEANOCHIIKA KOH(MIUKTHBIX CUTYaIMi U CMATYaTh KOH(PIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK) TOYKY 3PEHMS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHTHOW U UHIUBUTyIbHOU PabOTHI,

BBIOMpATh TEMAaTUKYy U METOJIbI COBMECTHBIX NEUCTBUN ¢ YUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEMN KaKIOTO YieHa KOJUIEKTHBA;

IIPUHUMATh LEJIM COBMECTHOU AEATEIIBHOCTH, OPTaHWU30BBIBATH M KOOPJIAWHUPOBATH
JEUCTBHS N0 €€ JOCTUKEHUIO: COCTABIIAThH IUIAH JCUCTBUM, pACHPEAEHATh POJIU C YYETOM
MHEHUN y4aCTHUKOB, OOCYK/JIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KA4YECTBO CBOETO BKJIaJa W KaXJOr0 YyYacTHUKAa KOMaHIbl B OOIIMIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeJiaraTb HOBBIE MPOEKTHI, OEHUBATh UJEH C MO3HUIMKA HOBU3HBI, OPUTHHAJIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;



OCYHICCTBJATh IMO3UTHBHOC CTPATCTUYCCKOC IIOBCACHHWC B PA3JIMYHBIX CUTYyaAlUAX,
MPOABJIATH TBOPUCCTBO U BOO6pa)KeHI/IC, OBITH HMHHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanms:

CaMOCTOATEJIBHO OCYLIECTBIATH IMO3HABATENIBHYIO JAESITENBHOCTh B 00JIaCTU (PU3HUKHU U
aCTPOHOMUHU, BBISIBJISTH MPOOJIEMBI, CTABUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH PEIICHUSI PACUETHBIX M KAUYECTBEHHBIX 3ajay, IJIaH
BBINIOJIHEHHS MPAKTUYECKOM paldoThl C YYETOM HUMEIOIIUXCS PECYpCcOB, COOCTBEHHBIX
BO3MOKHOCTEMN M MPEATNIOYTECHNN;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSBICHUIO HPYIUIMU B 00JacCTH (DU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallMsSM, BHOCUTb KOPPEKTUBBI B ACATEILHOCTb, OLICHUBATH
COOTBETCTBHE PE3YJIHTATOB LEISM;

BJIAJICTh HAaBBIKAMHM I[IO3HABATEILHOM pe(dIeKCHr KaKk OCO3HAHUSA COBEPIIAEMbBIX
JEVUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCITI0JIB30BaTh MPUEMBI peIIEKCUU JUTsl OLEHKH CUTYallud, BHIOOpA BEPHOTO PELICHUS;

YMETb OILIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHATIU3€E PE3yJIbTaTOB JACATEILHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ PE3yJIbTaTOB JACATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYIHX HA OIIHOKH.

B nporiecce 1OCTHXEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI MPOTpaMMBbI MO (U3UKE
JUISL  YPOBHSL CpemHero ooOmero oO0pa3oBaHUs Yy OOyYarolmuXxcsi COBEPIICHCTBYETCS
OMOIMOHAIIbHBIN MHTEIJIEKT, IPEANOIaralommii copMUpOBaHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIOCOOHOCTh TOHUMAaTh CBOE SMOILMOHAIBHOE
COCTOSIHME, BUJETh HANpaBJICHHsS Pa3BUTHUS COOCTBEHHOW SMOIMOHAIBHOW cdepbl, OBITH
YBEpPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUS,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb,  yMEHHUE  MNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIIOCOOHOCTH aJanTHPOBATHCS K SMOLMOHAIBHBIM
U3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIUM, BKJIIOUYAIOUIEH CTPEMJIEHUE K JIOCTMKEHHIO LEIU U YCIEXY,
ONTUMU3M, HUHULIMATUBHOCTh, YMEHHE JIEVCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEN;

AMMATHH, BKIIOYAIONIEH COCOOHOCTh MOHUMATh SMOIMOHANIBHOE COCTOSHHUE APYTHUX,
YUUTHIBATh €r0 TMpPH OCYIIECTBICHUU OOIIEHUS, CHOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHUIO;



COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpaMBaTh OTHOILIEHUS C
JIPYTUMH JIOAbMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koH1y 00yuyenus B 10 kiacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTh Yy OOYUaIOIIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha MPUMEpPaxX POJb U MECTO (pU3UKU B POPMHUPOBAHUN COBPEMEHHON
HAay4YHOUW KapTHUHBI MHUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJIOTHUM, B IPAKTHYECKON
NEATEIbHOCTH JIIOJEH;

YUUTBHIBaTh TPAHUIIBl MPUMEHEHUS HM3YyYEHHBIX (PU3MUYECKUX MOJIENEH: MaTepuasibHas
TOUYKA, MHEpLMAJIbHAsA CUCTEMA OTCUYETA, a0COIIOTHO TBEPAOE TEJO, UI€aIbHBIN ra3, MOJEIN
CTPOEHHUS Ia30B, )KUJIKOCTEW U TBEPABIX TEJ, TOUEUHBIN ANEKTPUUECKUI 3apsi/ PU pElIeHUN
dbu3nyecKkux 3aaad;

pacrno3HaBaTh (PU3UUYECKUE SIBICHUS (IIPOLIECCHI) U OOBSACHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJSIPHO-KMHETHYECKOW TEOPUU CTPOCHMS BEIIECTBA M AJIEKTPOJUHAMUKHU:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOJHOE MaJIeHUE Tel,
JIBI)KCHUE TI0 OKPYXKHOCTH, HWHEpLHUs, B3aumojaeuctBue ten, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUJKOCTEN UM TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tes MpPU HAarpeBaHUU
(oxJlaXx/eHnu), TEIUIOBOE  paBHOBECHE,  HUCHApEeHHEe, KOHJEHCalUs, IUIaBJICHUE,
KpUCTAJUIM3alusl, KUIIEHUE, BIIAXXHOCTh BO3/lyXd, IOBBIIIEHUE [aBJICHHsS TIa3a IIPU €ro
HarpeBaHUM B 3aKPbBITOM COCYZAE, CBSI3b MEXIy DapaMeTpaMH COCTOSIHUSI Ta3a B
U30IPOLIECCaX, JIEKTPU3AIUS TEN, B3aUMOICUCTBHUE 3aPs/I0B;

OIKCHIBAaTh MEXaHUYECKOE JBUKEHHE, UCIOJIB3YS (PU3MUECKHUE BETUYUHbI: KOOpAUHATA,
yTh, IEPEMEILEHNUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CHJIA, UMITYJIbC TEIa, KHHETUYECKAs
SHEprus, MOTEHIMAIbHAS DHEPIus, MeXxaHuueckas paboTa, MEXaHHYECKas MOIIHOCTb; MpHU
OMMCAaHUM TPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCHOIb3YEMBIX BEJIWYUH, UX
0003HaUEHUS W EAMHMIIBI, HAXOAUTh (POPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYUHY C APYTMMH BEIMYHHAMY;

ONMCHIBATh W3YYEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBJIEHUS, HMCHOJB3YS
dbu3nyueckue BEIMYMHBL: JaBJICHUE rasza, TEMIlepaTypa, CpeIHsAs KUHETHYecKas HSHEprus
Xa0TUYECKOT0 JBM)KEHHUSI MOJIEKYJI, CPEAHEKBAJIpaTUUYHAsI CKOPOCTbh MOJIEKYJ, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSIS! SHEPTHsl, padoTa ra3a, Ko3QPHUIMEHT MoJIE3HOro ACHCTBUS TEIIIOBOTO
JBUTATENS; TPU ONHCAHUM TPABUIBHO TPAKTOBATh (DU3MUECKUA CMBICI HCIHOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAUEHUS M EIUHUIBL, HAXOAUThb (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pU3UYECKYIO BEIMUUHY C IPYTUMU BEIMUUHAM;

OIMCHIBATH N3YUYEHHBIC DJIEKTPUUYECKUE CBOMCTBA BEUIECTBA U DJIEKTPUUYECKUE SBIICHUS
(mpouiecchbl), UCHONB3ysl (U3NYECKUE BEIMYUHBI: 3JEKTPUUECKUN 3apsf, SJICKTPUUECKOE
10JIE, HANPSKEHHOCTD MOJIA, IOTEHLMAJ, Pa3HOCTh NOTEHIIMAJIOB; IPYU ONUCAHUU MTPABUIILHO
TPAKTOBAaTh (PU3MUECKHI CMBICI WCHOJB3YEMBIX BEIMYMH, MX OOO3HAUEHHUS U EAUHMIIBI;
yKa3bIBaTh (OpPMyJbl, CBSA3BIBAIOIINME JAaHHYH (DU3MYECKYI0 BEJIWYUHY C JApPYTUMHU
BEJIMYMHAMU;



aHaJIM3UPOBaTh (U3NYECKUE MPOLIECCHl U SIBICHUS, UCTIOb3Ys (PU3HUECKHUE 3aKOHBI U
OPUHIUIBL: 3aKOH BceMupHoro Tsarotenus, |, |1 u 11l 3akonsr HeroTOHA, 3aK0H COXpaHEeHHs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHHs] HMITYJIbCa, MPUHIUI CYNEPIIO3ULIUU CHIL,
NPUHIIMI PABHOIpPAaBUs WHEPHHUAIBHBIX CHUCTEM OTCU€Ta, MOJEKYISIPHO-KUHETHYECKYIO
TEOPUIO CTPOCHHUSI BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEIHEH KUHETUYECKOW HHEPruu
TEIUIOBOTO  JBIDKEHHST MOJIGKYJT C  aOCOJIIOTHOM  TeMmrepaTypol, TeEpBBIA  3aKOH
TEPMOJMHAMHKH, 3aKOH COXPaHEHUS JJIEKTPUYECKOro 3apsna, 3akoH KynoHa, mpu 3ToM
pasnuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €0 MAaTEMaTHYECKOE BHIPAXKEHHUE U YCIOBUS
(rpaHuIibl, 00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TNPHUHIMIBI JEHCTBUSA MAIUH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3nuyiaTh yCIOBHS UX OE30MaCHOTO HCIIOIH30BAHMS B IOBCEAHEBHON KHU3HU;

BBITIOJHATH IKCIEPUMEHTHI 10 MCCIIETOBAHUIO (DU3MUECKUX SBJICHHM M MPOIECCOB C
UCIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX M3MEPEHUH, MpU ITOM (POPMYIUPOBATH
npobsieMy/3ajauy ¥ TUIOTE3y Y4eOHOro S3KCIEepUMEHTa, COOMpaTh YCTAHOBKY W3
IPEJI0KEHHOTO 000PYA0BaHNUSA, TPOBOAUTH OTBIT B (POPMYIHPOBATH BHIBOJIBI;

OCYIIECTBIATh NPSIMbIE M KOCBEHHBIE W3MEPEHHs] (U3NYECKUX BEIWYHH, MPH ITOM
BBIOMpaTh ONTHUMANIBHBIN CIIOCOO0 M3MEPEHHS] U MCIOJIb30BaTh M3BECTHBIE METOJBI OICHKU
IIOrPENTHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MeEXAY (U3MYECKUMU BEJIUYMHAMU C HCIHOJb30BaHUEM
OpSIMBIX M3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PHKCHUPOBATH pPE3yJIbTATHI
MOJyYeHHOW 3aBUCHUMOCTH (U3NYECKUX BEIUYMH B BHJE TaOMMI U TpaduKoB, AeNaTh
BBIBO/JIbI 110 pE3yJIbTaTaM UCCIIEIOBaHMUS;

co0o1aTh mpaBuia 0€30MacHOro TpyAa MpU NMPOBENECHUU HCCIENOBAaHUI B paMKax
y4eOHOr0 3KCIEpUMEHTa, Y4eOHO-MCCIENIOBATENbCKOM U TMPOEKTHOM JESITEIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIHHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYI0BAHUS;

pemats pacuy€THbIE 3aJa4yd C SBHO 3aJlaHHON (DM3MUECKON MOJENBIO, HCIIONIb3YS
¢usznyeckue 3aKOHbl M NPHUHLMIIBI, HAa OCHOBE aHalh3a YCJIOBHUS 3aJayd BbIOMPATH
(bU3UYECKYI0 MOJIETh, BBIACIATh (PU3MUECKHUE BEIMYUHBI U (DOPMYJITBI, HEOOXOAUMBIC TSI €€
pelIeHUs, TPOBOAUTH pacy€Thl H OICHUBATh PEATBHOCTh TMOJYYCHHOTO 3HAYCHUS
(bu3nYECKON BEIIMUUHBI;

penraTh Ka4eCTBEHHBIE 3aJaui: BBICTpABaTh JJOTUYECKH HETIPOTUBOPEUMBYIO IIETIOUKY
paccyXIeHUM ¢ OMOpoil Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHMUS;

UCIIONIb30BaTh MpPU pEHICHUH Y4YeOHBIX 3a/lad COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJOTHH I TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U TIPEACTABICHUS YIeOHOU U
HAYYHO-TIOMYJISIPHON MH(pOpPMAIH, MOTYYCHHONH M3 Pa3IMYHBIX UCTOYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATh MOIy4aeMylo HH(POPMALIHUIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00bSACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM JKWU3HHU IS
obecrieueHrs 0€30MacCHOCTHU MPpU 00palIeHUH ¢ MPUOOPaAMU U TEXHUYECKUMHU YCTPOUCTBAMM,
JUISL COXpaHEeHHMsI 3JI0POBbs U COOTIOACHHSI HOPM SKOJIOTMUYECKOTO TIOBEJICHUS B OKpY KaroIIen

cpene;



paboTaTh B TPYIIE C BBIMIOJHCHUEM PA3IMYHBIX COIMAIBHBIX POJICH, MJIaHUPOBATH
paboTy TpyMIbl, PaMOHATBEHO PACTIPEACIIATh 00S3aHHOCTH U TUTAHUPOBATH JEATEIHLHOCTH B
HECTaHJAPTHBIX CUTYaIlUsX, aJcKBATHO OIICHUBATH BKJIAJ KaXJIO0T0 M3 YUaCTHUKOB TPYTIIIHI B
pelieHne paccMaTpruBaeMon MpoOIeMBlI.

K xoniry 00yuyenus B 11 kjacce nmpeiMeTHbIEC PE3YJIbTAThHl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIINXCS YMECHUI:

JEMOHCTPUPOBATH HA MMPUMEPaX POJib M MECTO (U3HKHU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHM, B TPAKTUUECKON
JEeSATEIbHOCTH JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (DU3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS M3YYCHHBIX (PU3MYECKUX MOJENEH: TOYEUHBIH
IEKTPUYCCKUI 3aps, Jyd CBETa, TOYCUHBIH WCTOYHHWK CBETAa, sIEpHAs MOJElIh aToMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sI/Ipa TPH PEIICHUH (PU3UYECKHUX 3a]1a4;

pacrno3HaBaTh (hU3NYECKUE SIBJICHUS (IIPOILIECCHhl) U OOBSCHATh UX HA OCHOBE 3aKOHOB
IEKTPOJUHAMUKN U KBAaHTOBOM (DU3MKH: DJIEKTPUYECKas MPOBOJUMOCTh, TEILIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHuTHOE JCHCTBUA TOKa, B3aMMOJICHCTBHE MAarHUTOB,
AJICKTPOMArHUTHAs WHIYKIWSA, JAEHCTBHE MArHUTHOTO TIOJII Ha TMPOBOJHHUK C TOKOM H
JMBIDKYIIAACS ~ 3apsil, JJICKTPOMAarHUTHBIE KOJIEOAaHWS ¥ BOJIHBI, MPSMOJIMHEHHOE
pacmpocTpaHEHUE CBEeTa, OTpakeHHWe, IMpeoMieHue, uHTtepdepeHnsa, Auppakius u
MoJIIpU3aIisl CBETa, JUCIEepCUsi cBeTa, QoTtodnekTpuueckuit sPpdekt (dhoToaddexr),
CBETOBOEC JIABJICHHE, BOSHUKHOBEHHE JTUHEHYATOTO CIIEKTPAa aToMa BOJOPO/Ia, €CTECTBCHHAS
Y UCKYCCTBEHHAs PaIHOAKTHBHOCTb;

OINMKCHIBATh U3YYCHHBIC CBOICTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIC, ONITUYECKUE,
IEKTPUUECKYIO TMPOBOAUMOCTh PA3JIMYHBIX CPEA) W  DJIIEKTPOMATHUTHBIC — SIBJICHUS
(mporeccrl), HMCMONB3Ys (U3MUECKUE BEIWYUHBI: JJICKTPUYECKUN 3apsii, Cuiia ToKa,
ANCKTPUYECKOE HAIPSHKEHUE, DJICKTPUYECKOE COTMPOTUBIICHUE, PA3HOCTh TOTCHIIMAJIOB,
AJICKTPOJIBIKYIIAsl CHJIa, paboTa TOKA, MHIYKIIMSA MArHUTHOTO IOJS, CHiia Amrepa, cuja
JlopeH1ia, MHIYKTUBHOCTh KAaTYIIKH, YHEPTUS DJIEKTPUIECKOTO U MATHUTHOTO TIOJIEH, TIEPHO/T
W 4YacToTa KoJieOaHWil B KoJeOaTelIbHOM KOHTYpE, 3apsj W Cujla TOKa B IpoIlecce
TrapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJieOaHuH, (POKYCHOE pacCcTOSHUE M ONTHYECKas CHjia
JIMH3BI, TIPH ONMMCAHWH TPABWIIBHO TPAKTOBATh (PU3MUECKHUIN CMBICI UCITOIB3YEMbIX BEJIMYHH,
uX O00O3HAYEHUS W CIWHHUIIBI, YKa3bIBaTh (POPMYIBI, CBSI3bIBAIOIINEC JAHHYIO (PU3NUYECKYIO
BEITUYMHY C APYTHUMH BEIMYUHAMY,

OMKCHIBATh WM3yUYCHHBIE KBAHTOBBIC SIBICHUS W TPOLIECCHI, HCMIONB3YS (PU3NUECKHE
BEJIMYMHBI: CKOPOCTh 3JICKTPOMATrHUTHBIX BOJIH, JIMHA BOJIHBI M YacTOTa CBETA, DHEPTHUS H
UMITYJIBC (POTOHA, TIEPHOJ TOJIypacmaaa, SHEPTrHs CBS3M aTOMHBIX SACp, NMPH OIMHMCAHHH
MPaBUIBLHO TPAKTOBATh (DU3WYECKUN CMBICI HMCIOJIB3YEMBIX BEIWMYHMH, UX OOO3HAYEHUS H
CIMHMIIBI, YKA3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMYUHY C APYTHUMH
BEJTMYMHAMHU, BBIUMCIISATH 3HaUCHNE (DU3NIECKON BETMYUHEI;

aHAIM3UPOBaTh (PU3UUECKUE MPOIECCHl U SIBJICHUS, UCIONIb3Ysl (PU3NUECKHE 3aKOHbI U
OpUHIUIBL: 3akoH OMa, 3aKOHBI TOCJIEIOBATENBHOTO M MMApaIETBHOTO COEAMHEHUS
MMPOBOJHUKOB, 3akoH JDxkoymsa—JleHna, 3aKOH 2JIEKTPOMATHUTHOM WHAYKLHH, 3aKOH
MPSIMOJIMHEWHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETIOMIICHHUS



CBETa, ypaBHEHHe OMHIITEWHA ia (QoTod(PQeKTa, 3aKOH COXPAHEHUS DSHEPTUH, 3aKOH
COXpPAHEHUsI UMITYJIbCA, 3aKOH COXPAHEHHS SJEKTPUUYECKOTO 3apsia, 3aKOH COXPAHEHHS
MacCOBOTO YMCIIA, MOCTYJIaThl bopa, 3aK0OH paJnoaKTUBHOTO pacraja, Iph 3TOM pa3audarhb
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €0 MaTEMATHUECKOE BBIPAKEHUE U YCIOBHS (TpaHULIbI,
00J1acTH ) MPUMEHUMOCTH;

ONPEIENATh HAMPABIEHNUE BEKTOPA MHAYKIUHA MAarHUTHOTO IMOJI MTPOBOJHUKA C TOKOM,
cuibl Amriepa u cuisl Jlopenua;

CTPOUTb M OINHCHIBATh H300pa)KEHHE, CO3/1aBa€MO€ IUIOCKUM 3€pKajioM, TOHKOH
JIMH30M;

BBINOJIHATh 3KCIEPUMEHTHI 110 UCCIENOBAHUIO (PU3MUYECKUX SIBJICHUM U IPOLIECCOB C
UCTIONb30BAaHMEM TMPSIMBIX W KOCBEHHBIX M3MEPEHHH: TMpH AITOM  (POpPMYIHUPOBATH
npoOsieMy/3ajady M THUIIOTE3Y Y4YeOHOTrO JSKCIEpUMEHTa, COOUpaTh YCTAHOBKY U3
IpEJI0AKEHHOTO 000pyA0BaHNUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBODI;

OCYILECTBIATh NpPSMbIE M KOCBEHHbIE M3MEPEHUsS] (U3NYECKUX BEJIWYUH, MPU ITOM
BBIOMPATh ONTUMAJbHBIA CIIOCOO M3MEPEHMS] M HMCMOJIb30BATh W3BECTHBIE METOJbI OLEHKH
MOTPEIIHOCTEN U3MEPEHN;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH C MCIOJb30BAHUEM IPSMBIX
U3MEPEHMIL: NPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCHUPOBATh PE3YJIbTAThl MOTY4EHHOU
3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BUAE TaOnull U TpaduKOB, JeJaTh BBIBOJBI IO
pe3yibTaTam UCCIeI0BaHuUS;

coOroaTh npaBuia O€30MacHOro TpyAa NPH MPOBENECHHHM HMCCIEIOBAaHUNA B paMKax
y4eOHOTO 3KCIEpUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U TPOEKTHOM JESTEIbHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JAOOPaTOPHOro 000py10BaHUS;

pemiate pacu€THble 3aJaud C SBHO 3a/laHHOM (IM3MUYECKON MOJENBIO, HCIONb3Ys
(du3nueckue 3aKOHbl W TPHUHIMIBL, HAa OCHOBE aHaJM3a YCIOBHS 3aJauyd BbIOMpAThH
(U3UYECKYIO0 MOJIENb, BBIAEIATh (PU3HMUYECKUE BEIMUYMUHBI U (POPMYIIbl, HEOOXOIUMBIE ISl €€
pelleHus], TPOBOJAUTh pacy€Tbl M OLEHUBATh PEAJIbHOCTh IOJIYYEHHOTO 3HAYEHUs
(U3UICCKON BEIIMYHMHBL;

penaTh Ka4eCTBEHHbIE 3aJaul: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY
pPacCyKJIeHU ¢ OMOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (hU3UYECKUE SABIICHUS;

UCIIOJIb30BaTh TMPHU PEHICHUH YYEeOHbIX 3a7ady COBpPEMEHHbIE HH()OpPMALMOHHBIC
TEXHOJIOTHH I TIOMCKA, CTPYKTYPUPOBAHUSI, HUHTEPIIPETALMN U MPEICTABICHUS yueOHOU U
HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOTYYSHHON M3 Pa3IMYHBIX UCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJyYaeMyIo HHPOpPMaLIKIO;

OOBSICHATh TPHUHLMUIBI JCUCTBUS MAIWH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pa3nnyaTh YCIOBHS UX 0€30MaCHOTO UCIIOJIb30BAHUS B TOBCEIHEBHOM KU3HH;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE
HAYKH, B 00bSACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HAaHUS MO0 (U3MKE B TOBCEJHEBHOM JKU3HM JJIs
oOecrnieueHns 0€30aCHOCTH TP OOpaALEHUH C IPUOOpaMU U TEXHUYECKUMH YCTPONCTBAMU,
JUISL COXpaHEeHHsI 3I0POBbsI U COOIOACHHSI HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIeH

cpene;



paboTaTh B TPYIINE C BHIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX POJIEH, MIAHUPOBATh
paboTy TpyMIbl, PaMOHATBEHO PACTIPEACIIATh 00S3aHHOCTH U TUTAHUPOBATH JEATEIHLHOCTH B
HECTaHJAPTHBIX CUTYalMAX, 4ICKBATHO OLICHUBATh BKJIAJT KaXKJIOr0 U3 YYACTHUKOB TPYIIIbI B
pelieHne paccMaTpruBaeMon MpoOIeMBlI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

KoauuecTBO 4acoB

Ne DJleKTpoHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3ejioB H TeM MIPOrpaMMbl Konrpoubusie Ilpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI

Pazgen 1. PU3UKA U METO/IbIl HAYYHOI'O 1IO3HAHUSA
1.1 ®dusnKa ¥ METOIbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/AV1IAWVNQO

Uroro no pazueny 2

Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edso0.ru/SNO2MCWXU
2.2 JlnHamuka 7 https://m.edsoo.ru/RMLEBX3PU
2.3 3aKOHBI COXPAHECHHS B MEXAHHUKE 1 1 https://m.eds00.ru/86NRCXHA7

Hroro no pasneny 18

Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH 9 1 https://m.edsoo.ru/[HRGV8NOPE
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 https://m.edsoo.ru/HK6KL6RS9
3.3 ArperaTHble cOCTOSTHUS BeniecTBa. DazoBbIe IepexoIbl 5 https://m.edsoo.ru/HSM355JCH

Hroro no paszneny 24

Pazgen 4. JIEKTPOJANHAMMUKA
4.1 ‘ DneKTpocTaTHKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
49 IToCTOSIHHBIN 2EKTPUYECKUN TOK. TOKM B pa3IMIHbIX 12 1 1 https://m.edsoo.ru/GEWTDOXWW

cpenax

Hroro no paszneny 22

PesepBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KIIACC

KoauuyecTBO 4acoB

Ne HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl K I JUEKTPOHHbIE (LUPPOBHIE)
n/n pasi POTP Bcero OHTPOALHDIC paKTHieckue o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Paznea 1. JIEKTPOJANHAMUKA
1.1 MarauTHoe 1moJje. DIeKTPOMarHuTHasE UHIYKITUS 11 1 3 https://m.edso0.ru/Z2Q390NG8
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUS U1 BOJIHBI
2.1 MexaHW4YeCKHe U AJIEKTPOMArHUTHBIE KOJICOaHMS 9 1 https://m.eds00.ru/3TLNQKPG6
2.2 MexaHuuecKre U 3JIEKTPOMAarHUTHbBIE BOJIHBI 9) 1 https://m.edso0.ru/WQT6385V1
2.3 Ontuka 10 3 https://m.edsoo.ru/TUPOIURXM
Uroro no pazneny 24
Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTH
3.1 OcHOBBI CIEIMATIBHOM TEOPUH OTHOCUTEIBHOCTH 4 1 https://m.edso0.ru/AOUCOVDK?2
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKH 6 https://m.edso0.ru/8WOVAWQRS
4.2 CrpoeHue aToma 4 https://m.edsoo.ru/[HSBEAOOEA
4.3 ATOMHOE AP0 5 https://m.eds00.ru/97MC9DZXQ
Uroro no pazneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU
5.1 ‘ DJeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 7 1 https://m.edsoo.ru/3EOD6EKXI9
Uroro no pazneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHHUE
6.1 ‘ Ob6o0611aro1iee MOBTOPEHHE 4 https://m.eds00.ru/O2JEGZCIM
Uroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

10 KJIACC

HOYPOYHOE IINTAHUPOBAHMUE

KoaunuecTBO 4acoB

e Tema ypoka Kourpoabnble IIpakTuyeckue Hara OICKTPOHHbIE WHPPOBLIe
n/n Bcero U3y4yeHust o0pa3oBaTesbHbIEe pecypchl
padoThI padoThI

1 Pusitka — iayka o npupoze. Hayunsie 1 01.09.2026  https://m.eds00.ru/YXGQSPM1P
METO/IbI TIO3HAHUS OKPYKAIOIIET0 MUPa
Posb 1 MecTo ¢u3nku B GopMHPOBAHUU

2 COBPEMEHHOM Hay4yHOI KapTUHBI MHUPA, B 1 2.09.2026 https://m.eds00.ru/8HSXWFFVO
NPaKTUYECKOHN e TeIbHOCTH JIIOACH
Mexanudeckoe aBmxeHue. OTHOCUTEIHHOCTD

3 MexaHu4ecKoro aBmkeHus. [lepemenienue, 1 8.09.2026 https://m.edsoo.ru/RSOAQV5ZX
CKOpPOCTh, YCKOPEHHE

4 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE 1 09.09.2026  https://m.edsoo.ru/L8IPY2JEZ

S) PaBHOYCKOpEHHOE MPSIMOJIMHENHOE ABM)KEHNE 1 15.09.2026 = https://m.edsoo.ru/MDIDKJOUB

6 (BoboHOE nazicHue. Y CKopeHue C000AHOro 1 16.09.2026 = https://m.edsoo.ru/MXPLZIX8J
naJeHUs

7 KpHBOHHHemfoe JBIKCHHE. JIBIOKCHHE 1 22.09.2026  https://m.edsoo.ru/TFLJ2C4ADN
MaTepuaIbHOU TOUKH MO OKPY>KHOCTH
[Tpunumn otHOcUTeNnbHOCTH ["anumes.

8 WNuepuuanbhble cucteMsl oTcueTa. [lepBbiii 1 23.09.2026  https://m.eds00.ru/lJ6QY7N3WN
3akoH HproToHa
Macca tena. Cuna. [Ipunuun cynepno3uinuu

9 cwit. Bropoii 3akon HeroToHa jyis 1 29.09.2026  https://m.edsoo.ru/BVTNWTAQH
MaTepUuaIbHOU TOUKH

10 ;Ffj:zn 3aK0H HpIOTOHA JUIA MATCPHATILHBIX 1 30.09.2026  https://m.edsoo.ru/JYL414UAN

11 3aKOH BCCMHPHOO TAIOTCHHA. (CHITA TAKECTH. 1 06.10.2026  https://m.edsoo.ru/D13D593MU
IIepBas kocMu4eCKas CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 07.10.2026  https://m.edsoo.ru/RILVFXEQD

13 Cwuia tpenust. Koaddumment tpenns. Cuna 1 13.10.2026 = https://m.edsoo.ru/UZBUPCM5M



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M

14

COIIPOTUBJICHUS ITPU ABUKCHUU TCJIa B
KHUAKOCTHU HUJIM Ia3c

[TocTynaTensHOE M BpaIIaTeIbHOE ABHKECHHE
a0CoJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBL.
[Tne4o cuibl. YcaoBUst paBHOBECHS TBEPIOTO
Tena

14.10.2026

https://m.edsoo.ru/IDOAU40TS

15

HNMnynbec MmaTepualbHOW TOUYKHU, CUCTEMBI
MaTepUaibHbIX TOYEK. MIMITysbe cuibl. 3aK0H
COXpAHEHHUsI UMITYJIbCa. PEakTUBHOE IBUIKECHHE

20.10.2026

https://m.edso00.ru/M5JOQTKNWC

16

Pabota u momHOCTh cuibl. Kunetunaeckas
sHeprusi MaTepuanbHoi Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOM SHEPT U

21.10.2026

https://m.edsoo.ru/J1V59L28B

17

18

[TorenunaneHas sHeprus. [loreHnnanbHas
SHEprus ynpyro aeGopMupoBaHHON MPYKHUHBI.
[ToTenuuanpHas 3Heprus Teiaa BOIU3U
MIOBEPXHOCTU 3eMJIU

[ToTeHuuanbHple 1 HEMOTEHIIUAIBHBIE CUJIIBL.
CBs13b pabOTHI HEMTOTEHIIMATIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON SHEPTUU CUCTEMBbI
TeN. 3aKOH COXPaHEHMsI MEXaHUYECKON
SHEPrUuu

10.11.2026

11.11.2026

https://m.edsoo.ru/RNEXJW4KF

https://m.eds00.ru/DA3QVTOXQ

19

20

21

JlabGopaTtopHast pabota «MccnenoBanue cBsizu
paboTHI CHIIBI C U3MEHEHHEM MEXaHHUYECKOM
DHEPI'UU Tella Ha IPUMeEPE PacCTsHKEHUSA
PE3UHOBOTO KIyTa»

KonTpoJubnas pa6ora no teme
«Kunemartuka. /IlunamMuka. 3akoHbI
COXPAHEHHS B MEXAHHKE»
OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
nsmwkenue. Auddysus

17.11.2026

18.11.2026

24.11.2026

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

https://m.edso0.ru/OEY9VYU2B

22

Xapaxkrep ABUKECHUS U B3aUMOJACHCTBUS
yacTHUI BeniecTBa. Monienu cTpoeHus ra3os,

25.11.2026

https://m.edsoo.ru/AUV2ZDR3X



https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X

JKUJIKOCTEN U TBEPJIBIX TEI

Macca monekyn. KonuuectBo BemecTsa.

23 1 01.12.2026  https://m.edsoo.ru/FL1IBAQD13
ITocrosinHast ABorazapo

24 Ternosoe pagHosecue. Tewneparypa u e¢ 1 2.12.2026 https://m.edsoo.ru/WPNY6QA8Z
n3Mmepenue. [lkana remneparyp Llenscus

25 I;IAIIIS%“"HHH ra3 B MKT. Ochosroe ypasHerue 1 08.12.2026 https://m.eds00.ru/UKIFVSBZO
AOcoIoTHAs TeMIlepaTypa Kak Mepa CpeIHeH

26 KMHETUYECKOW SHEPTUM JIBUKEHUS MOJIEKYJI. 1 09.12.2026  https://m.edsoo.ru/BXUDVDG2F
VYpaBuenune MenneneeBa-Kianeiipona

27 3akoH JlanmbToHA. I'a30BbIe 3aKOHBI 1 15.12.2026  https://m.edsoo.ru/Y3WB66I3A
JlaGopaTtopHast pabora «HMcciaenoBanue

28 3aBUCHUMOCTH MEXKy MapamMeTpaMH COCTOSHHUS 1 16.12.2026  https://m.edsoo.ru/35DBLKT96
Pa3peKEHHOTO Ta3ay

pg ~  3omPpOLECCE B MACABHOM rase i HX 1 22.12.2026  https://m.eds00.ru/OZI3KZNJ5
rpaduyeckoe npeacTaBIeHue
BuyTpeHHss SHEprus TepMOAMHAMUYECKOM

30 CHCTCMBI M CHIOCOOBI €€ HIMCHEHIHS. 1 23.12.2026  https://m.eds00.ru/9IQITVXI8
KonnuecTBo Teminotel u padbota. BHyTpeHHss
SHEPTHs OJJHOATOMHOTO HUCATLHOTO rasa

31 Buasl Teronepenaun 1 29.12.2026 @ https://m.edso0.ru/36JJ120W9
VY aenbHas TEIIOEMKOCTH BEIIECTBA.

32 KonmdecTBo TEIUIOTHI MPH TEIUIONepeIayve. 1 30.12.2026  https://m.edsoo.ru/5K3Y4H86L
AnuabaTtHBbIH mporiecc

33 IepBpili 3aK0H TEPMONMHAMHKH H €TO 1 12.01.2027  https://m.edsoo.ru/2HO6R3GAS
MIPUMEHEHHE K N30IpoIeccam

34 HeO6p§THMOCTB 1POLECCOB B HPHPOJLE. 1 13.01.2027 @ https://m.edso00.ru/S85LWDFT8
Bropoii 3ak0oH TepMOAMHAMUKH

35 [Tpunnun neticteus u KI1JI TemnoBoit MamuHbl 1 19.01.2027 @ https://m.edsoo.ru/DLCDEAAUC

36 uxn Kapno u ero KIT/J 1 20.01.2027  https://m.edsoo.ru/4AXPSAQOV7M

37 DKOJIOrn4YecKre mpoodIeMbl TEIIOdHEPTeTHKU 1 26.01.2027  https://m.edsoo.ru/PO7ZMYMS8I



https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I

Ob6o6maromuii ypok «MonekyinsipHas (Gu3nka.

38 27.01.2027  https://m.edsoo.ru/9EKZODDWP
OCHOBBI TEPMOAMHAMUKH
KonTpoabHasi pabora no reme

39 «MoJaekyasipHas ¢puzuka. OCHOBBI 02.02.2027  https://m.edsoo.ru/RCARYEGZX
TePMOAMHAMHUKI

40 [apoobpasosanme u ronpencanus. Menapenne 03.02.2027  https://m.edsoo.ru/X48Q078EE
U KUIIEHUE

41 ~ ADcOmOTHA it OTHOCHTENRKAS BAAKHOCTS 09.02.2027  https://m.eds00.ru/98HVAEBMM
Bo3ayxa. HaceleHHsbIi nap
Teépnoe teno. Kpucrammmueckue u amopdHsle

42 Tena. AHU3OTPOINA CBOHCTE KPHCTAILIOB, 10.02.2027  https://m.eds00.ru/IXFWLMZNK
Kunkue kpucramibl. CoBpeMEHHbIE
MaTepuabl

43 Inapierne u KpHCTANHALHNA. ¥ ACTbHAS 16.02.2027  https://m.edso0.ru/OX117G6MR
TeruioTa miasiaeHus. Cyonumanus

44 YpaBHeHU€e TEII0BOro OagaHca 17.02.2027 @ https://m.edso0.ru/0IUXGN2]1

45 DTIEKTPH3ALIA TeIl. INCKTPHHECKUH 3apan. Jlsa 24.02.2027  https://m.eds00.ru/QJ2S7TWSBM
BH/JIA DJIEKTPUUECKHX 3apsiioB
ITpoBOAHMKY, TUINEKTPUKH U

46 MOJTYITPOBOTHUKH. 3aKOH COXPAHECHHS 02.03.2027  https://m.edsoo.ru/F3YVPQUYH
JNEKTPUYECKOTO 3apsa

47 BSaHMOHeuHCTBHe 3apAROB. 3aKoH Kysona. 03.03.2027  https://m.edsoo.ru/5SU3BUOTHH
ToueuHbIi 3EeKTPUUECKUN 3aps]]
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

48 [TpuHIIUTT CyMePIIO3UITUH DITEKTPUIECKUX 09.03.2027  https://m.edsoo.ru/9IKAWD2V6
nosiel. JIuHuu HanpsHKEHHOCTU

49 Pabora cui1 31eKTPOCTATHIECKOTO MO7IA. 10.03.2027 = https://m.edsoo.ru/VOPDIASLF
ITorenmman. Pa3HOCTE MOTEHITHATIOB
[TpOBOAHMKY U TUAJIEKTPUKH B

50 JIEKTPOCTATUYECKOM IoJIe. J(ManeKTpuuecKkas 16.03.2027 = https://m.eds00.ru/12P2S312Z
IIPOHUIIAEMOCTh

51 OnexTpoéMKocTb. KonneHcarop 17.03.2027 @ https://m.edsoo.ru/BIUPRD52W



https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W

52

53

DeKTPOEMKOCTD TIOCKOTO KOHJICHCATOPA.
DHeprus 3apsHKEHHOTO KOHICHCATOPa

JlaGopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa"

23.03.2027

24.03.2027

https://m.edsoo.ru/XPUKP82V8

https://m.edsoo.ru/PBGM4F845

54

55

[IpuHUMI EelCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAJIBLHOIO arapara,
CTPYHMHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHUE DIEKTPOIIPHOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBanus. [loctosunsiii Tok. Cuiia Toka.
Hanpsixenue. Conporuienue. 3akoH OMma i
y4acTKa 1enu

06.04.2027

07.04.2027

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7

56

57

58

59

[TocnenoBarenpHOE, TapaLICIBHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COSANHEHUS PE3UCTOPOBY

PaboTa 1 MOLTHOCTB EKTPUUECKOrO TOKA.
3akoH /xoyns-JIeHna

3akon OMa A1 TOJTHOM (3aMKHYTO)
ANeKTpuuecKon uenu. Kopotkoe 3ambIkaHueE.
JlaGopatopHas pabota «3mepenue 2/1C
HUCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

ONEeKTpOHHask MPOBOAUMOCTB TBEPABIX
METaJIJIOB. 3aBUCUMOCTh CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXIpoBOIUMOCTh

0.5

0.5

13.04.2027

14.04.2027

0.04.2027

21.04.2027

https://m.edsoo0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/WMNNBQL9H

60

Pe3epBHblii ypok. KonTposbHasi pa6ora no
Teme "JuaexTpoauHamuka' / Beepocceniickasn
NnmpoBepoYHas padora

27.04.2027

https://m.edsoo.ru/MFMG6EIE5X

61

O6o0maromuii ypok «JIeKTpOIuHAMUKAY /
Bcepoccuiickas mpoBepouHas paboTa

28.04.2027

https://m.edsoo.ru/P86 MDY07H



https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H

62

63

64

65

66

67

68

DnekTpuueckuil Tok B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

[TomynpoBoiHUKH, X COOCTBEHHAs U
npuMecHas nposogumocts. CBolicTBa p—N-
nepexoja. [loaynpoBogHIKOBbIE TPHUOOPHI

DNEKTPUUECKU TOK B paCTBOpax M pacriaBax
ANEKTPOIUTOB. DIEKTPOIUTUYECKAS
JUCCOLIMAIUS. DIEKTPOIIN3

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSITENbHBIN U HECAMOCTOSTEILHBIN
pazpsan. Monnus. [1nazma

DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
MpaKTHIeCcKoe MpuMeHeHue. [IpaBuia TeXHUuKH
0€30I1aCHOCTH

KonTpoJsbHnas pa6ora no teme
«uexkrpocraTuka. [locrostHHBIN
3JIeKTpUYecKuil TOK. TOKH B pa3in4HbIX
cpeaax»

PesepBHbIii ypok. O6001ma0mui ypok mno
temam 10 knacca

04.05.2027

05.05.2027

11.05.2027

12.05.2027

18.05.2027

19.05.2027

19.05.2027

https://m.edsoo0.ru/4CCYCJ785

https://m.edsoo0.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWV91

https://m.edsoo.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

ITocTossHABIE MAarHUTHI U X

B3aUMOJCHCTBHE. MarauTHOE MoJIe.

BekTop MarHuTHOM MHIYKLIHH.
JIvHUM MarHUTHOW MHAYKUIUU

01.09.2026

https://m.edsoo.ru/ADMOYI1IN6

MarnuTtHO€e 1oJie TPOBOJIHUKA C
TokOM. OnBIT DpcTeaa.
BzaumopeiicTBue npoBOAHUKOB C
TOKOM

JlaGopatopHas pabora «3yueHue
MarHUTHOTO TIOJISI KaTYIITKH C
TOKOM»

JlelicTBMEe MarHUTHOTO IIOJIS Ha

MIPOBOJIHUK C TOKOM. Cuita Amriepa.

JlaGoparopHas paboTa
«Hccnenosanue neicTBUA
MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JleficTBHEe MarHUTHOTO II0JIS Ha
JBIKYIIYIOCS 3apSKEHHYIO
yactuny. Cuna Jlopenua. Pa6ora
cuiel JIopeHia

03.09.2026

08.09.2026

10.09.2026

15.09.2026

https://m.edsoo.ru/1L5CT47FX

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edso0.ru/7ABZQGQC9

ONEeKTpOMarHuTHAasE UHIYKIHSL.
IToTok BEKTOpa MarHUTHOMN

17.09.2026

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

unaykuud. DJ1C uaaykuun. 3akoH
3JIEKTPOMArHUTHOW MHTYKITHH
®dapanes

JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

22.09.2026

https://m.edso0.ru/XZS5MQCBU

NHnykTuBHOCTS. SIBIICHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrust
MarHUTHOTI'O TOJISl KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

24.09.2026

https://m.edsoo.ru/EOTONSAEA

TexHuueckue ycTpocTBa U UX
IPUMEHEHUE: IOCTOSTHHbIE
MarHMThI, 3JIEKTPOMArHUThI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHbBIX YaCTHII,
UHIYKIMOHHAs 1eYb

29.09.2026

https://m.edsoo.ru/UWNLFA9L6

10

11

12

O6o06maromuii ypok «MaraHutHoe
noJie. DJIeKTpOMarHuTHas
AHIYKLIHASD)

KonTpoubnas pabora no reme
«MarxHuTtHoe mnoJie.
BHCKTPOMaFHI/ITHaﬁ HHAYKIHUS»

CBOOOIHBIE MEXaHUYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

01.10.2026

06.10.2026

08.10.2026

https://m.edsoo.ru/COBO5BGMC

https://m.edso0.ru/8X637ELEU

https://m.eds00.ru/9Y6GYWEVP

13

JlaboparopHas paboTa

13.10.2026

https://m.edsoo.ru/DPZ8KR61C



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C

«HccnenoBanmne 3aBUCHUMOCTH
Mepro/ia MajbIX KoJeOaHui rpy3a
Ha HUTH OT JJIMHBEI HUTH U MacChI
rpy3a»

14

15

KonebarenbHbIi KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJieOaHHs B HICaTbHOM
KoJsie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

®opmyna Tomcona. 3akoH

COXpAaHCHUA SHEPTHUHN B UACAIIbHOM
KoJIe0aTEIbHOM KOHTYpC

15.10.2026

20.10.2026

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHUYeCKHe KosueOaHusl.
Pe3onanc. BeinyxieHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs

22.10.2026

https://m.edsoo.ru/FMBDWPPG4

17

[IepeMeHHBIH TOK.
CuHyconaaIbHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAYEHHE CUJIbI TOKA U HATIPSKEHUS

05.11.2026

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [IponssoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

10.11.2026

https://m.edso0.ru/1ZWZUL8OQK

19

Y CTpolcTBO M TPAaKTHUECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO
3BOHKa, FeHepaTopa MepeMeHHOTr0

12.11.2026

https://m.edso0o.ru/93Z12W400Q



https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ

TOKa, JINHUH 3JIEKTpoIepeaay

20

DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUHU.
KynbTypa ncnosib3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
JKU3HU

17.11.2026

https://m.edsoo.ru/SDUNYKWNO

21

MexaHnueckne BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CxopocTb pacnpocTpaHEHUs U
JUTMHa BOJIHBL. 1lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

19.11.2026

https://m.edsoo.ru/W2XBOR3HJ

22

23

3Byk. CkopocTb 3ByKa. I poMKOCTB
3ByKa. Beicora Tona. TemOp 3Byka
DJeKTpOMarHUTHBIE BOJHBI, UX

CBOMCTBA U cKOpoCTh. [Ikaia
3JIEKTPOMArHUTHBIX BOJIH

24.11.2026

26.11.2026

https://m.edso00.ru/Z827Q6V70

https://m.edsoo0.ru/SWB57C06X

24

[IpuHIMIIBI paANOCBA3U U
TeneBuaeHus. Pa3zButue cpencts
cBs13u. Pagunosnokamnus

01.12.2026

https://m.eds00.ru/2WQTSLGLV

25

26

27

KonrtpoabHnas padora
«KoJsed0anusa 1 BOJHBD»

[IpssMonuHENHOE pacpOCTpaHEHHE
CBETa B OJHOPOJHOU Cpee.
Todeunslii ICTOUHUK cBeTa. JIyd
cBeTa

OTtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus csera. [loctpoeHue
M300paXEHHH B IIIOCKOM 3€pKaje

03.12.2026

08.12.2026

10.12.2026

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUF74NDOW

https://m.edsoo.ru/AMBKQM?22Z



https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z

28

[Ipenomiuenue ceera. IlonHoe
BHYTpPEHHEE OTpa’KeHUE.
[IpenenbHbIN yroJ MoJaIHOTO
BHYTPEHHET0 OTPaKEHHUS

15.12.2026

https://m.edso0.ru/V49RISTRN

29

JlaboparopHas pabota «3mepenue
[I0Ka3aTelsl IPEJIOMIIEHUS CTEKIIa

17.12.2026

https://m.edso0.ru/JO2E1M1DQ

30

31

32

JIunzel. [TocTpoenune n3o0pakeHui
B 1uH3€e. PopMyna TOHKOU JIMH3HIL.
YBenuyeHue JuH3bI

JlaGopaTopHnas pabota
«HccnenoBanue cBOMCTB
U300paKEHUI B JIMH3AX»

Hucnepcus ceera. CioxXHbIA COCTaB
6emnoro csera. Lser. JlaboparopHas
pabota «HabmroaeHue nucnepcuu
CBETa»

22.12.2026

24.12.2026

29.12.2026

https://m.edsoo.ru/W2MMS9KJIC

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/K9OWVKE11

33

Hurepdepennus cera. Judpakius
ceta. JluppakuronHas pemeérka

12.01.2027

https://m.edsoo.ru/C8LCRSEJI

34

35

36

ITonepedyHOCTHh CBETOBBIX BOJIH.
[Tonsipusanus ceera

Onrtuyeckue npudOpHl U
YCTPOMCTBA U YCIIOBHS X
0€3011acCHOTr0 MPUMEHEHUS

I'panuubl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKHU.
IToctynatel cnennaibHOM TEOPUU
OTHOCHUTEIIFHOCTH

14.01.2027

19.01.2027

21.01.2027

https://m.edsoo.ru/Q2118XY0OJ

https://m.eds00.ru/M5127JYGT

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHTEIHHOCTE

26.01.2027

https://m.edsoo.ru/OVLMCN6B2



https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2

OIHOBPCMCHHOCTH. 3aMeHHeHI/Ie
BPEMCHH U COKpAIICHUEC NJIMHBI

38

OHeprus U UMIYJbC
pensITUBUCTCKON yacTulibl. CBA3b
MAacchl C S3HEPTUEN U UMITYJIbCOM.
OHeprus MoKost

28.01.2027

https://m.edso0.ru/190Z2Y4BUB

39

40

KonTtpoabnas padora «Onruka.
OcCHOBBI cHIENUAJIBHON TEOpUH
OTHOCUTEJIbHOCTI»

®otonsl. Dopmyna I1nanka.
OHeprus U UMITYJIbC GOTOHA

02.02.2027

04.02.2027

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBITHE U HCCIIE0BaHNE
dororddexra. OnbiTe A. T
CroneroBa

09.02.2027

https://m.edso0.ru/PGL5XXSRO

42

3akonsl pororddexra. YpaBHeHUE
DitamreitHa s hoTodrddexra.
«Kpacnas rpanuia» ¢potodrddexra

11.02.2027

https://m.edso0.ru/YLCK770G8

43

44

45

JaBaenne ceera. OnbrTel I1. H.
JlebeneBa. XuMHYECKOE NEHCTBUE
cBeTa

TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
dboToreMeHT, POTONATUHK,
COJIHEUHas OaTapest, CBETOINO/

Pemienne 3amad mo Teme
«DIIEMEHTbI KBAHTOBOM OITHKH)

16.02.2027

18.02.2027

25.02.2027

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

46

Mopens atoma TomcoHa. OnBITEI
Peszepdopna no paccesauro a-

02.03.2027

https://m.edsoo.ru/FIC11POHN



https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN

yacrtull. [Inanerapnas monueinp
aToma

47

48

49

50

[Tocrynars! bopa

Wznyuenue u norjouieHue GOTOHOB
IIPU [epPexX0/ie aTOMa C OJTHOTO
YPOBHS SHEPTUU Ha Apyroi. Bubl
CIEKTPOB

BonHoBBIE CBOMCTBA YaCTHLL.
Bounsl ne bpoiins.
KopnyckynsapHo-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4eHHE

OTKpbITHE PAIMOAKTUBHOCTH.
OmnsiThl Pesepdopaa no
OIIPEJIETICHUIO COCTaBa
PalMOaKTUBHOTO U3ITyYeHUS

04.03.2027

09.03.2027

11.03.2027

16.03.2027

https://m.edsoo.ru/6 X7GFHZ9X

https://m.edsoo.ru/NN8BHZYBE

https://m.edso0.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP

51

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusnue
pPaZOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI

18.03.2027

https://m.edsoo.ru/UOCIRQS0Z5

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
ONEKTPOHHBIN U TO3UTPOHHBIN
6era-pacnan. ['amma-uzinydenue

23.03.2027

https://m.edsoo0.ru/H2XIHOG3E

53

DOHeprus CBSI3U HYKJIOHOB B SITPE.

S nepubie peakuuu. A nepHbiid
peaktop. [IpobieMbl, mepCcreKTUBEL,
AKOJIOTUYECKHUE aCIIEKTHI SIACPHOU
SHEPrETUKHU

25.03.2027

https://m.edsoo.ru/CFJYJSSIG



https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG

54

55

56

57

58

59

DneMeHTapHble YacTullbl. OTKpPBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
pPEruCTpaluy dJIEMEHTAPHBIX
yactull. Kpyrieli cron
«DyHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($U3NIECKOI KapTHHBI MUPAY»

Oranbl pa3BUTUS aCTPOHOMUHU.
[TpuknaaHoe U MUPOBO33PEHUECKOE
3HaYeHHe acCTpOHOMHUU. Bun
3BE3HOrO Heba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
newxkenne. ConHeynas cucreMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/bI TTIaBHOU
IIOCJIEI0BATEILHOCTH. BHYyTpeHHEe
cTpoenue 3B€311. COBpEMEHHBIE
IIPEACTABIICHUS O IPOUCXOKICHUU
u »Borroruu CoHITa U 3BE3]T

Mineynsiii [1yre — Hama
lNanaxruka. [Tonoxxenue u
neuxenne ConHna B ["anakTuke.
lNanmaktuku. YEpHbIe ABIPHI B sApax
TaJaKTUK

Bcenennas. Pazberanue ramakTuk.
Teopus boiboro B3peIBa.
PenukroBoe uznyueHue.

06.04.2027

08.04.2027

13.04.2027

15.04.2027

20.04.2027

22.04.2027

https://m.edsoo.ru/SUC62U40A

https://m.edsoo0.ru/5PXS219VY

https://m.edsoo.ru/1JZR54JA0

https://m.edsoo.ru/GGD3W74Z0

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/9IWRLVWNN



https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN

Meraranaktuka

60

61

62

Hepemennsie mpo6ieMsl
ACTPOHOMHH

O6o06maromuii ypok. Pons dhuzuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMAIbHON 1
ATUYECKOH chepax NesaTeIbHOCTH
YyeJIoBeKa

KonTtpoubHas padora «jieMeHTbI
ACTPOHOMHUU U ACTPOPUIUKI

27.04.2027

29.04.2027

04.05.2027

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/\WNJ5CRXYD

https://m.eds00.ru/TXTTCT488

63

O6o6maromuii ypok. Poib u Mecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

06.05.2027

https://m.edsoo.ru/2PFPB28UF

64

O6o06maromuii ypok. Posnb
¢buznyeckoil Teopuu B
(opMHpOBAaHNY TIPEICTABICHUI O
¢u3nveckoil kapTHHE MUpa

11.05.2027

https://m.edsoo.ru/Y29SVPCVR

65

O6o0matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001eM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTABICHUI O IPUPOJIC

13.05.2027

https://m.edsoo.ru/LKNUIKHZH

66

67

Pe3zepBHBIi ypok. MarHuTHOE T10JIE.
DJIEKTpOMarHuTHask UHIYKIUS

PesepBubliil ypok. Ontuka. OCHOBBI
CIIELUAIILHON TEOpUU
OTHOCUTEJIBHOCTH

18.05.2027

20.05.2027

https://m.edsoo.ru/EVMFIQTP6

https://m.edsoo.ru/ESABJRKS8L



https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L

PesepsHbIil ypok. KBantoBas

68 ¢bu3uKa. DJIEMEHTHI aCTPOHOMUH U 1 0.05.2027 https://m.edsoo.ru/RARQLVO2J
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUpOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

moaen

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHUS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM HUIEKTPUYECKUH 3apsal — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacno3naBathe usnyeckue siBiaeHUs (Ipolecchl) 1 OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETHUYECKON Teopuu
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJUHEHHOE ABM)KEHUE, CBOOOJHOE MajieHue
T€d, JABWKEHHE IO OKPYXHOCTH, WHEpLHs, B3aUMOJCICTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJIaXkIeHNHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHe, KOHJEeHCalus,
IJIaBJI€HUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIAXHOCTh BO3]yXa,
MOBBIIICHNUE JABJICHUS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAaa0B

OnwuceiBaTh MEXaHWYECKOE JBIDKEHHE, UCHONb3ysd (usnueckue
BEJIMYMHBI: KOOpJMHATA, MYyTh, MEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJbC Tejla, KHUHETHUYeCKas DSHEprus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexaHU4yecKas
MOIITHOCTh; TIPY OMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHUS M EAWHUIIBI, HAXOIUTh
(GhopMyIibl, CBS3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BEIn4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€l U TEIJIOBLIC




10.6

10.7

10.8

SIBIICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHsSsT KHHETUYECKas JHEPrusi XaOTHYECKOTrO
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIMYHH, MX O003HAUCHHS W EIAMHHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
QJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HCMONB3ysd  (pusmueckue
BEJINYUHBI: AIEKTPUYECKUI 3apan, JIEKTPUIECKOE oJe,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAJ, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
ONMCAaHUU MPABWILHO TPAKTOBATh (PUIUUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYMNHaMN

aHAM3UpPOBaTh (PU3MUYECKHE TMPOLECChl M SBICHMS, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, |, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKOH IHEpruH,
3aKOH COXPaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIIO3UIIUN CUJI, TPUHIIUII
paBHONpAaBUsA HMHEPLUAIBHBIX CUCTEM  OTCUETA; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHsS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIUIOBOTO JBMIKEHMSI MOJIEKYI C
aOCOJIIOTHOM TEMIlepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOTo 3apsaa, 3akoH Kymona; mpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

BBIp@KEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATD OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HX 0€30IacHOro

HCIIOJIb30BaHUS B ITIOBCEIHEBHOM KU3HU

10.9

BEITIOTHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3UICCKUX SIBICHUN U
MIPOIIECCOB C UCIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH
5TOM (OopMYIHpOBaTh NpodiIeMy (3amady) MU THIOTE3y Yy4eOHOro
OKCIIEPUMEHTA,  COOMpaTh  YCTaHOBKY W3  IPEJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBiaTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PU3UUECKUX

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAbHBINA CIIOCOO U3MEpPEHHS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEIUYMHAMH C
HCIIOJIBb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3a1a4ud ¢ SIBHO 3aJaHHON (DPU3MUYECKOW MOJEIBIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOAEb, BBLACIATDH
¢busnveckne BeTUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE I €€ pelIeHus,
MIPOBOJUTH Pacu€Thl U OLEHUBATh PEAIbHOCTh MOJIYYEHHOI'O 3HAUCHUS

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MOpH  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOUMCKA, CTPYKTYpHUPOBAHMS,
UHTEpIpeTalMi W NPEJACTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAIIU3UPOBATD MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
YKU3HH 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISI COXpPAHEHUs 370pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAaHAAPTHBIX
CUTyalUsX, aJE€KBAaTHO OLICHUBATH BKJAJ KaXKJOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero 00pa3oBaHus

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKOU ACATEIbHOCTH
JFO/IEeH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHUIIbI IPUMEHEHHUS U3YYEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOJAEIb aTOMa, HYKIIOHHAs

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHN: (prU3nYecKux 3aaad

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCH) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  QJIEKTPOAMHAMUKH M  KBAHTOBOM  (PU3MKHU:
IEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
NEKTPOMAarHuTHas MHAYKLHSA, JCHCTBME MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMWCA 3apsf, dJIEKTPOMarHUTHBIE
KoneOaHWs W BOJHBI, MPSIMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpU3alusl CBeTa, AMCIEPCHUS CBETa, (OTORIEKTpUUECKUil 3 dexT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIIEKTpa aTOMa BOJOPOAA, €CTECTBEHHasd W  HMCKYCCTBEHHas

PAaAOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJAUMOCTD Pa3IMIHBIX
Cpel) U DJJIEKTPOMAarHuTHblE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnmanoB, DJIC, paboTa TOKa, WHAYKIHS MarHUTHOTO
mons, cuna Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH,
9HEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsi U CHjla TOKa B Tpoliecce
FapMOHHYECKHUX 3IEKTPOMAarHUTHBIX KoseOaHuM, boxycHoe
paccTosiHMe W ONTHUYEeCKash CHJIa JIMH3BI, MPU OMNHUCAHWUU TPABHILHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIOJB3YEMBIX BEIMYWH, UX
o003HaYeHMUsI U EOUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JNaHHYI0 (U3MYECKYIO BEJTUUUHY C APYTUMU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLICCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Iepruoa
moiaypacmoaga, OSHEpPIrusd CBsA3HM aTOMHBIX AJACp, IIPU OIMHMCAaHHUN
IIpaBUJIbHO TPaKTOBATb (1)1/1314%01@1171 CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (DU3MYECKHE TPOLECCHl W SBICHHS, HCIOIB3YsI
¢dusnyeckue 3aKOHbl M NPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
paIMOaKTUBHOTO pacmaja; TMpd 3TOM pasinyaTh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

CtpouTh ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBa€MO€  TIJIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIMOMHATE SKCIIEPUMEHTHI TIO UCCIET0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
aToM (opmyaupoBaTh TpobiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYIHCCTBJISITB MpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

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

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpsIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJIYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, AeNaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna MpH  POBEICHUU




UCCIIEIOBAaHUH B paMkKax y4eOHOTO OSKCIEpPUMEHTa, YydueOHO-
HCCJIEN0BATENbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHble 3a7a4u ¢ SIBHO 3aaHHOM (DPU3MYECKON MOEIbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI " OOCHHUBATH PCAJIBHOCTD MOJYUYCHHOI'O 3HAYCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'MYCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

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

Hcnonp3oBaTe MHpU  peLICHMM YY4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMi W NPEJACTABICHUS y4yeOHOW U HAy4YHO-IIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUUYECKH
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIuio

OOBSICHATh MPUHLMIIBI ACUCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX

YCTPOWCTB; pa3inyaTh YCIOBUA WX O€30MaCHOTO HCIIOIH30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTUI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS U

COOJTIOICHHSI HOPM SKOJIOTMYECKOT0 MOBEJCHHUS B OKpY Katollel cpefie

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B HECTaHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

TPYIIIBI B PELIEHUE paccMaTpUBaeMOi MPOOIIeMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS
pa3nena JJIeMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHN A

®usuka — Hayka o npupoae. Hayunbie
11 METO/Ibl IO3HAHUS OKpYykarouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUH H

1 npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TeOpUH. ['paHULIBI TPUMEHUMOCTH

19 (buzmuecKux 3aKOHOB. [Tpunamn

' cooTBeTcTBUS. Ponb u Mecto ¢usuku B

dhopmupoBaHUHU COBPEMEHHOM HAay4YHOU

KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeILHOCTH JII0IEH

2 MEXAHUKA

KNMHEMATHUKA

Mexannueckoe aBmxkeHne. OTHOCUTENLHOCTD
2.1.1 MeXaHu4deckoro asmxkennsa. Cucrema orcyéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHssl CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) H  yCKOpPEHHE
21 2.12 MaTEpUAIBbHOU TOYKH, MX IPOEKIUH Ha OCH
' CHCTEMBI KOOp/MHAT. Crnoxenne

MIEPEMELLEHUH U CII0KEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBIOKEHUE. ['padpuku
2.1.3 3aBUCHUMOCTH KOOpJMHAT, CKOpOCTH,
yCKOpEeHUS, yTH u TepeMeeHUs

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOomHoe majzeHue. Y cKopeHrue CBOOOHOTO

najgeHust

KpuBonuneiinoe jnBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKH  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEHHAs
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHnuueckue YCTPOMCTBA: CIIUJIOMETP,
JIBIDKEHHUE CHApSIOB, IIEMHBIE M PEMEHHBIC
nepegadu

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PAaBHBIC
MIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBIDKEHUHM C HAYaJbHOM CKOPOCTBIO, PABHOU
Hymo. M3ydyeHne JBUKEHUS IIapuKa B BA3KOM
KUJIKOCTU.  VI3yueHue  JBWIKEHUS  Tela,

6p0HJCHHOr0 TOPHU30HTAJIBHO

JMUHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuuanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cwia. [IpuHIMn cyneprno3unuu

CHUJI

Bropoii 3akoH HbroToHa a1 MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroTona s

MaTCpHaJIbHBIX TOUCK

2.2.4

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TSHKeCTH.

IlepBas kocMuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUA
CKOJIbKCHUA )41 cuiia TPCHUMA IIOKOAL.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IIpH ABUKCHUU TECJIa B X KUAKOCTH HUJIA T'a3C

2.2.7

2.2.8

2.2.9

[TocTynarenbHoe M BpamiaTebHOE JIBHIKEHHE
a0COJIIOTHO TBEPOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpAIllCHHS.

[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

Texunyeckne YCTpOfICTBa: INOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue padoTel. U3yuenue ABUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TOJ
neiicTBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jaehopMupyeMol TMpyKWHE W PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX JjJeopmarium.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIIECTO OCh BpallilCHUSA

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

2.3.1

NMmnynsc mMarepuanbHONM TOYKH, CHCTEMBI
MaTepuanbHbIX TOYeK. Mmmynsc cuibl u

HU3MCHCHHUEC UMITYJIbCA TCJIa

2.3.2

2.3.3
2.34

2.3.5

2.3.6

3akoH coxpaHenuss umnyiasca B HCO.
PeakTuBHOE NBMKEHNE

Pa6ora cuibl

MOomHOCTb CHIIBI

Kunernueckas sHeprus MaTepuaJbHOU TOYKH.
Teopema 0 KHHETHYECKON SHEPTUU
[lorenumaneHas osHeprus. IloreHumanbHas
SHEPIUs yIpyro ne(popMUPOBaHHOM
npyxuHsl. IloTeHunanbHas dHeprus Tena

BOJIM3U TOBEPXHOCTH 3eMIIH

2.3.7

HOTGHHI/IaJ'IBHBIe N HCIMOTCHLHAJIBHBIC CHIIBI.
CBs3b pa6OTI>I HCIIOTCHIMAJIBHBIX CHII C
U3MCHECHUCM MEXaHUYEeCKOM SHEpPIrun

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA




MEXaHUYECKON YHEPTrUun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHu4eckue yCTpOMCTBA: ABUKEHUE PaKeT,
- BOJIOMET, KOIIEp, IPYKUHHBIA TUCTOJIET
[Ipaktnueckue pabotel. HM3yueHue cBs3M
23.10 CKOpPOCTEM Tel TMpu HEYNpyroM yaape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BpoyHnosckoe
neuxenne. [luddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJIENICH

3.13

3.1.4

Macca w™onekyn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama temneparyp Lenscus

3.15

3.16

3.1.7

Mognens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJICAIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasza. [llkana remneparyp KenpBrna
VYpaBHenne Knanelipona — Menzaeneesa.

3akon JlaapTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpoOIIECCHl B WI€ATTBHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

3.1.9

TexHnuueckue YCTpOMCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTsl. M3mepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. Mccienosanue
3aBUCUMOCTH MEKIy IapaMeTpaMH COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJIMHAMUMKNU

TepMmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

KommyecTBo TEmIOTH U pa60Ta. BHYTpeHHSISI

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.2.3

Buapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIMsS, U3Ty4deHue. TernmoéMKocTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKU. [IpuMeHneHnne
IIEPBOIO 3aKOHa  TEPMOIUHAMUKHU K
n3onpoueccam. ['paduueckas mHTEpnpeTaus

paboTsI raza

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TEIUOBbIX MammHax. Koaddumment
none3noro  geictBus  (manee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KI1/]

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoGpatumocTs mporeccoB B MPHPOJE.
TeruoBsle JBUTATEIHN. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texauueckune YCTPOMCTBA: JBUTaTENIb
BHYTPEHHETO Ccropasus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padboTsl. 3MepeHue yaenbHOI

TEIUIOEMKOCTH

3.3

ATPEI'ATHBIE COCTOSHMA BEIHECBA. ®A30BBLIE ITEPEXO/IbI

331

[TapoobpazoBanue u koHAeHcarus. Mcnapenue




u KHUIICHHUE. VY nenbHas TEIUIoTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPHI

KHIICHHUA OT JaBJICHUSA

3.3.2

3.3.3

AOcCo0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

BO3ayxa. HachllieHHbI nmap

Teépnoe TeJIO. Kpucrannnueckue u
amopdHble Tena. AHU3OTPONHUS  CBOWCTB
KpHUCTAILJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTeprallbl

3.34

3.35

3.3.6

3.3.7

[InaBneHne u KpucTayumM3auus. Y IeNbHas
TerioTa mwiasiaeHus. Cyonumanus

VYpaBHeHHe TeII0BOro 6anaHca

TexHudyeckue yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIMH
IIOJIy4YEHUSI COBPEMEHHBIX MaTE€pPUAJIOB, B TOM
YHUCJIE HAHOMATEPHUaIOB, U HAHOTEXHOJIOTUH

IIpaxTueckue paboTHI. N3mepenune

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATUKA

41.1

412

4.1.3
4.1.4

4.1.5

Onektpuzanys Ten. DneKTpudeckui 3apsi. JBa
BUJIA DJIEKTPUUECKUX 3apsIIOB

[IpoBoaHMKH, TUDIIEKTPUKU u
MOJIYTIPOBOIHUKH

3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
Bsaumonericteue 3apsinoB. 3akoH Kynona
DnexTpuyeckoe mnoJie. Hanpsxéanocts
JJIEKTPUYECKOIO TIOJIAL. [TpuHIHN

CYNEpIIO3UIHU. JInHumn HaHpH)KéHHOCTI/I

QJICKTPHUYCCKOI'O I10JIA

4.1.6

PaGota cumim  ANEKTPOCTATUYECKOTO — TOJIS.

HOTGHLII/IaH. PazHocth IOTCHIIMAJIOB

4.1.7

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM

QJICKTPUYICCKOM I1I0JIC. ILI/IZ-)JIGKTpI/I‘{eCKaSI




IpOHUIIACMOCTDb

DNEeKTPOEMKOCTb. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  TUIOCKOTO  KOHJICHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOI,
419 3JEKTPOMETP, BJIEKTPOCTATHYECKash 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 IIpakTuueckue paboTHI. H3zmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

NOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CyHIICCTBOBAaHUA IOCTOAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mctounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
422 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
123 DJEeKTPUYECKOe COIMPOTHUBIICHUE. Y IITBHOE
o COTPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napaienbHoe,
o CMEIIIaHHOE COSIMHECHHE TTPOBOTHUKOB
Pabota snexrpudeckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenua
4.2.6 MOMIHOCTB JEKTPUIECKOTO TOKA
anekTpoaBkymas cuna (mamee — IJC) u
427 BHYTpPEHHEE COMPOTHUBIIEHNE MCTOYHUKA TOKA.
o 3akoH Oma i1 TOJNHOM  (3aMKHYTOI)
aneKkTpudeckoit nemnu. Koporkoe 3amMbIkanue
DneKTpoHHAas MIPOBOJMMOCTH TBEPABIX
128 METaJUIOB.  3aBHUCHMOCTb  COIPOTHBIICHUS
o METaJIOB oT TEMIEPATYypPHI.
CBepXIpoBOANMOCTh
429 DJIeKTpUYecKuid TOK B BakyyMme. CBoiicTBa
o ANEKTPOHHBIX IMYYKOB
4.2.10 [onynpoBonnuku. CoOCTBEHHAs! M IPUMECHAs




4211

4.2.12

MPOBOJAUMOCTb TOJYINPOBOJIHUKOB. CBONCTBA

p-n nepexoxa. [TomynpoBoIHUKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIAIHS.

DIIEKTPOJIN3

DIIEKTPUUYECKUI TOK B rasax.
CaMocCTOSITeIbHBIE U HECAMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITENBHOTO

paspsaa. Monnus. [1nazma

4.2.13

Texnuueckue YCTPOMCTBA: aMIiepmerp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
3JIEKTPOHArpeBaTEIbHbIE puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIPOTUBIICHUS, BaKyyMHBIN MO/,
TEPMHUCTOPHI u (doTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auoa, raJlbBaHUKa

4.2.14

[IpakTnueckue paloThI. Nzyuenne
CMEIIAaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3smepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusieHus. Habmionenue

QJICKTPOJIMN3a

11 KIIACC

Kon Koanposepsiemoro

pasaesa 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COAEPKAHNS

4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE I1OJIE. DJIEKTPOMATHUTHA A UHAYKIUA
TlocTosHHble MarHuThel. BzaumojnelctBue
431 MOCTOSIHHBIX MarHuTOB
43 MaruuTtHoe mone. BekTop MarHuTHOM
uHaykuud.  [lpuHmun — cynepno3uuuu.
4.3.2 Jluaum MmarnuTHOM wuWHAYKIMU. Kaprtuna

JUHAM  MArHUTHOM  MHAYKIUU  TOJSA

IIOCTOSHHBIX MaroHuToB




MarsuTHoe IIoJjie MNpOBOAHUKA C TOKOM.
KapTI/IHa JIMHUAM TIOJIS UIMHHOI'O IIPAMOTIO

MIpOBOAHMKA MW 3aMKHYTOI'O KOJIBICBOT'O

433 MIPOBOJHHUKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. BzanmoaeiicTBue NpoBOJIHUKOB C
TOKOM
434 Cuita AMniepa, €€ MOJyJIb U HAIlPaBJICHUE
Cuna JlopeHiia, €€ MOAYJIb U HaIllpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTULBl B
435 OJIHOPOJIHOM MarHUTHOM Tone. PabGota
cuibl JIopeHna
4.3.6 SIBneHune HINEKTPOMArHUTHON MHAYKITUU
4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKIIMH
OJ1C unaykuMu. 3aKOH 31€KTPOMarHUTHOM
4.3.8 naaykuuu dapanes
BuxpeBoe »snextpuueckoe rmone. IJ[C
WHJIYKUUU B TPOBOJHUKE, JBHXKYLIEMCS
439 MOCTYIATEIbHO B OJHOPOIHOM MAarHUTHOM
rnose
4.3.10 [IpaBusno Jlenna
NHnykTUBHOCTD. fIBI€HHE CAMOMHIYKIUU.
43.11
O/1C camOUHIYKIIUT
DHeprusi MarHUTHOTO TIOJSl KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TT0JIe
TexHudeckne  yCTpOMCTBA:  MOCTOSHHBIE
MAarHUTHI, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TIeUb
[IpakTuueckue paboTHL. N3yuenue
MarHUTHOTO TOJI KaTYIIKK C TOKOM.
4.3.15 HccnenoBanue JAEUCTBUS  MOCTOSIHHOTO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUSA 3JICKTpOMaAr HUTHOM HHAYKIIUU




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKHUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

KonebarenvbHass cucrema. CBoOOIHBIE

kojieOanus. ['apMoHuueckue KoyieOaHus.
511
Ilepuon, wacrora, ammumTyga u ¢asza

KoJIeOaHui

[IpyxuHHblid MasTHUK. MaremaTuyecKui
5.1.2

MasATHHUK

VYpaBHEHHE TapMOHUYECKUX KOJICOAHUM.
5.1.3 Kunemaruueckoe " TUHAMHYECKOE

OMMCAaHME KOJIEOATEIBHOTO IBUKECHUS

[IpeBparmenue SHEPTUH pu
rapMOHMYECKUX  KosnebaHusix.  CBs3b
514 aAMILTUTY /b KoneOanuii UCXOIHON
BEJIMYMHBI C aMIUTUTYJaMH KoJieOaHUi e

CKOPOCTH M YCKOPEHUs

Konebarenbubiii  koHTYp.  CBOOOIHBIE

5.1 3JIEKTPOMArHUTHBIE KoJIeOaHust B
uaeaJbHOM  KOJeOaTeJbHOM  KOHTYpE.

> AHarorusi MeXIy MEXaHWYeCKHUMH U
3JIEKTPOMArHUTHBIMU KOJIEOAHUSIMHU.

®opmyina ToMmcoHa

3akoH COXPAaHCHUA SHEPTHUU B HUACAIIBHOM

5.1.6
Kosie0aTeIbHOM KOHTYpe

BbIHYX/IeHHbIE MEXaHUYECKHE KOJIeOaHuUs.

Pe3onanc. Pe3onanchHas KpHUBasl.
5.1.7

BoinyxneHHbie AJIEKTPOMAarHUTHBIE

KoJIeOanus.

Ilepemennbii  Tok.  CHHYyCOMAANBHBIN
5138

IIEPEMEHHBIHN TOK.

MomHocTh MIEPEMEHHOTO TOKA.
5.1.9 AMIUTUTYIHOE W ACHCTBYIOLIEE 3HAYEHUE

CHJIBI TOKA W HAITPSAXKCHUSA

5.1.10 Tpancdopmarop. [IpousBocTBo, nepenaya




5.2

U MOTpeOJeHNEe SJIEKTPUUYECKONW SHEPTHH.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOACTBE
JIIEKTPUYECKON SHEpruu. Kynerypa
HCIIOJIB30BAHHUS JIEKTPO3HEPIUH B

HOBCEIHEBHOU KU3HU

Texuuueckue ycrpoiicTBa: celicmorpad,

5.1.11 JIEKTPUUECKUI 3BOHOK, JIUHUT
aJIeKTpoIepesay
[Ipaktnyeckne pabotel. HccnenoBanue
3aBHCUMOCTH TIEPUOJIa MAJIBIX KOJIeOaHHIA
5110 rpy3a Ha HUTH OT JUIMHBI HUTH WU MAaCChI

Ipy3a. HccnenoBanue IEPpEMCHHOI'O TOKa B
LeNYM M3 MOCICAOBATEIBHO COCIMHEHHBIX

KOHACHCATOpPA, KaTYIIKHU U PE3UCTOPa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

Mexanunueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon. CkopocTtb
pacmpocTpaHeHuss W JUIMHA  BOJIHBIL.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

Wutepdepenius " audpaxius

MEXaHHNYECCKHUX BOJIH

5.2.3

524

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3ByKa.

Beicota Tona. Tem0p 3ByKa

aﬂeKTpOMaPHI/ITHHe BOJIHBI. YcaoBus
HU3JTy4CHUA OJICKTPOMAariuTHBIX BOJIH.
Bzaumnuas OpHUCHTallHA BECKTOPOB E, Buvo

B 3HCKTpOMaFHPITHOI>'I BOJIHEC B BAKyyM€

5.25

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH:
OTpakKeHHE, NPEIOMIICHUE, MOJSpU3aLIMS,
mudpakius, uHTepdepeHuus. CKOpOCTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana AIEKTPOMATrHUTHBIX BOJIH.
HpI/IMCHeHI/Ie QJICKTPOMAaruuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpyuHIUIIBI PagUOCBA3U W TEJIEBUJICHUS.




5.3

5.2.8

5.3.1

Pannonoxkanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KarolIei cpebl

TexHU4YecKne YCTPOWCTBA: MY3BIKAJIbHBIC
WHCTPYMEHTBHI, YIIBTPa3BYKOBas
JUarHOCTHKA B TEXHHKE W MEIHIIUHE,
panap, paguonpuéMHUK, TEJEeBU30P,
anTeHHa, tenedon, CBU-neup

OIITUKA

[IpsMonuHeiHOE pacpocTpaHEHUE CBETa

B OJIHOpOJHOM cpene. JIyu cBera

5.3.2

5.3.3

5.34

5.35

OtpaxeHnue cBera. 3aKOHbBl OTPaKEHHUS
cBeta. [loctpoenne m300pakeHunit B TIIOCKOM
3epKaie

[penomrenne cBeTa. 3aKkOHBI MPEIOMIICHHS
cBera. AOGCOIOTHBIH 1oKazareJb
MIPEIOMIIEHUS

Iomxoe BHYTpPEHHEE OTpayKCHUE.
[IpenenbHblid yroj MOJHOTO BHYTPEHHETO

OTpaXXCHUSA

HMucnepcust  cBera. CHOXHBII  cOoCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniiue W pacceuBaronIue JUH3BI.
Tonkass nuH3a. DOKYCHOE paCCTOSHUE H
OIITHYECCKAas culia TOHKOU JIMH3HI.
[Moctpoenne n3o0pakeHUit B COOMPAIOIINX
W paccemBarommx JmH3ax. @Dopmyna
TOHKOW JIMH3BL. YBEJIMUYEHHUE, [[aBaeMoe

JINMH30M

5.3.7

HpCJICJ'IBI NPpUMCHUMOCTH FCOMCTpH‘-ICCKOﬁ

OIITUKH

5.3.8

HNurepdepentius  cBera.  KorepeHTHBIC
HCTOYHHUKH. YcnoBus HaOIIOICHUS
MaKCHUMYyMOB u MHUHUMYMOB B
UHTep(EPEHIIMOHHOW KapTHHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakmus  cBera.  Judpakunonnas
pemérka. YcinoBue HaOMIONCHHS TJIaBHBIX
5.3.9 MaKCHUMYMOB npu naJCHUN
MOHOXPOMAaTHYECKOTO cBeTa Ha

T(PPaKIUOHHYIO PEIIETKY

5.3.10 [Monspuzanus cera

TexHudeckue yCTpPOWCTBA: O4YKH, JIyIa,

¢doToanmapar, NPOEKIUOHHBIN ammapar,

53.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, T paKIuOHHAS peléTka,
TIOJISIPOH T
[IpakTuyeckne  pabOTHI N3mepenue

nokaszatens npenomieHus. MccnenoBanue
5.3.12

CBOMCTB  HW300pakeHMM B  JIMH3AX.

Hab6mronenue qucnepcuu cBeTa

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panunel NpPUMEHUMOCTH KJIACCUYECKOM
MEXaHHKH. IToctynartet TEOpun
6.1 OTHOCHUTEIIBHOCTH: MHBAapUaHTHOCTh
MOAYJII CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITeHHA

6 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
6.2 3amemsieHue BpPEMEHM U COKpAIlEHUE
IUTUHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOHON YaCTHUIIBI

CBs3p Macchl C JHEPTHEW W HMIYJIbCOM
6.4 CBOOOJHOW YacTHUILbl. OHEpPrus MOKOs

CcBOOOIHON Y4aCTHUIIEI

7 KBAHTOBAA ®U31KA
BJIEMEHTEI KBAHTOBOI OIITUKH

®otonbl. PopMmyina Ilnanka cBsi3u 3HEprun
7.1 7.1.1 ¢boTOoHA C ero 4YactoTo. ODHeprus Hu

uMIyibe GOoToHA

7.1.2 OtkpeiTHE U HccaenoBanue Gporodddexra.




7.2

7.1.3

7.1.4
7.15

7.1.6

Omeiter AT Cronerona. 3aKOHEI
dhoTodrddekra

YpaBHeHue OUHNITENHA st
dotordpdekra. «Kpacnas TpaHUIa»
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEHCTBUE CBETA
TexHuveckue ycTponcTBa: (HOTOIJIEMEHT,
¢doromaTIuK, COJTHEYHAS Oarapes,

CBETOIHOT

CTPOEHUE ATOMA

721

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccieqoBaHnu0 CTPOCHUS

aToMa. HJIaHCTapHaFI MOJCJIb aTOMAa

7.2.2

IToctynater bopa. H3znyuenue u
noryiomeHue (GOTOHOB TMpH  Iepexoje
aToMa C OJHOIO YPOBHS DJHEPIrUHM Ha
npyroi. Bunsl criektpoB. CrieKTp ypoBHEM

SHEPTUM aToMa BOJIOPOa

7.2.3

724

BonHoBele cBoiicTBa yactuu. Bomnbl 1e
bponns. KopnyckynspHo-BOIHOBOMI
nyanusM. Judpakuus 3JIEKTpOHOB Ha

Kpucrajuiax

CrooHTaHHOE U BBIHY>KACHHOC H3JTYYCHHUC.

YcTpoicTBO U MPUHLIKIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktuyeckne  pabotel.  Habmiogenue

JMHENYaToro CreKkTpa

7.3

ATOMHOE AJ1PO

7.3.1

Meroasl HaOMIONEHUS W PETHCTPALUH

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OIMBITHI




Pesepdopna mo ompeneneHH0 cocTaBa
paguoakTHBHOrO  m3nydeHus. CBoiicTBa
anb(da-, OeTa-, raMMma-u3TydeHus. BrusHue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

OTkppITHE  NOpPOTOHAa W HEUTpOHA.

Hyxnonnass monmens siapa ['elizenbepra —
7.3.3

NBanenko. 3apsan sigpa. MaccoBoe 4ucCIio

sapa. M3oronsl

Anbda-pacna. DNEeKTPOHHBIN "

MO3UTPOHHBI  Oera-pacmaa.  ['amma-
734
U3JIy4yEHUeE. 3aKkOH  PaJMOAKTUBHOIO

paciiaaa

235 OHeprusi CBSI3W  HYKJIIOHOB B sjpe.
- SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHue W CHHTE3
7.3.6
saep

SnepHsiii peakTop. TepmosinepHbIit

cuHte3. [IpobGneMbl M THEpCHEKTHBHI
7.3.7

SIIEPHOM  DHEPreTUKU.  DKOJIOTMYEecKHe

ACIICKThI HﬂepHOﬁ SHEPICTUKHU

OnemeHTapHble  yacTulpl.  OTKpeITHE
7.3.8 MO3UTPOHA. @yHIaMEeHTaNIbHbIE

B3aUMOOCUCTBUS

TexHnueckue  yCTpONCTBa:  JIO3UMETD,
7.3.9 kamepa Bunbcona, snepHbIi peaxTop,

aToMHast 6oMba

IIpaktuuyeckne pabotel. MccienoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKHA

81 Bun 3Bénmnoro neba. CosBesmus, sipKue

3BéSIILI, IIJ1aHCTHI, UX BUAUMOC NBUKCHUC

Conuneunas cucrema. llma"HeTsl 3eMHOU

8.2
TPYIIIIGI. IInaHeThI-TUTaHThI u nux




8.3

CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Mainie

Testa CoMHEYHOH CUCTEMBI

Connne, ¢otochepa wu  armocdepa.

CoiHeuHas akTHBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, paJlyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Jwnarpamma
«CHEKTpaNbHBI  KJIacC — CBETUMOCTDHY.
3BE3apl  MVIABHOM  IOCJENOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» IS

3BE37] TTIaBHOM IOCICA0BATECILHOCTH

8.6

Buytpennee CTpoeHue 3BE3N.

CoBpemMeHHbIE MIPEICTaBIICHUS 0
MIPOUCXOXKICHUH 1 ABoJtonu CoJHIa U 3BE3I.

ITarbl )KU3HA 3BE3]I

8.7

8.8

Mneunsii  Ilyre — Hama T'anakrtuka.
CnupanbHasgs  crpykrypa  [amaktukw,
pacupenenenue 3BE3NM, Taza W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. [lnockas wu  chepudeckas

noacucTemsl I ajJakTuKu

Tunel ramaktuk. PamuoranakTuku U

KBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

8.9

Bcenennas.  Pacmupenune  BceeneHHOM.
3akon Xa00ma. PasOeranue rajgakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bosbmioro B3peiBa. Mogens  «ropsyen

Bcenennoi». PennkroBoe nznyuenue

8.10

Macmrabnass ~ crpyktypa  BceneHnHoil.
Meraranaktuka. Hepeménnsie npoGiiembl

aACTPOHOMHH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






