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PaGouass mporpamma mo yueOHOoMy mnpenmery «Duszmka» (06a30BbII ypOBEHB)
(npenmeTHast 001acTh «ECTECTBEHHO-HAYYHBIE TTPEAMETHD)) BKIIOYACT MOSICHUTEIBHYIO
3aMmcKy, cofep>kaHue oOy4eHHUs, MIIAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS MPOTPaMMBI 110
¢usrke, TeMaTHUECKOE TNIAHUPOBAHUE, MEPEUYCHb (KOAU(PHUKATOP) pacHpeeIeHHBIX 10
KJlaccaM  TIpOBEpsieMbIX  TpeOOBaHWUNM K  pe3yjbTaraM  OCBOCHUS  OCHOBHOM
o0pa3oBaTeIbHONM MPOTPaMMBI  CPEJHETO OOIIero oOpa3oBaHHS W DJIECMCHTOB
cojiepkaHus o hU3UKe.

[TosicHuTenpbHasT 3amucKa OTpakaeT OOIIME IMeNd U 3a7a4d H3ydeHUs (U3HKH,
XapaKTePUCTUKY TCUXOJOTHUECKUX MPEANOCHUIOK K €r0 M3YYEHHI0 00ydaronuMucs,
MECTO B CTPYKType y4eOHOro IUjlaHa, a TakKe MOJIXOJbl K OTOOpY COJep KaHMs,
K OIIPEICTICHUIO TNIAHUPYEMBIX PE3yIbTaTOB.

Conepxanue oOOy4YeHHUsI PpPACKphIBA€T COJIep)KATEIbHbIE JIMHUH, KOTOPHIC
MpeayiararoTcs JUisi 00sS3aTeIbHOTO M3YUYEHUS B KaXKIIOM KJIacce Ha YPOBHE CPEIHETO
o011ero oOpa3oBaHus.

[Inanupyembie pe3ynbTaThl OCBOCHHS MpOrpaMMbl MO (U3UKE BKIHOYAIOT
JMYHOCTHBIE, METaIllpeMETHbIC pPE3yJIbTaThl 3a BECh IMepuoja OOy4YeHHS Ha YpOBHE
cpeaHero oOmero oopa3oBaHUs, a TAKKE MPEAMETHBIE JOCTHXKEHUS 00Yy4arolierocs
3a KaXIbI{ TOJ] O0y4EHHS.

NNOACHUTEJBHAS 3AIIMCKA

[Iporpamma no pusnke 0a30BOTO YpOBHS Ha yPOBHE CpeIHEr0 00111eT0 00pa30BaHUS
pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TPeOOBAHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeacraBieHHbix B GI'OC COO, a takke ¢ y4yeTom
paboueil mporpaMMbl BOCIHMTAHMS W KOHIENIMU TPENoJaBaHUsl y4eOHOro mpeamera
«Dusuka» B 00pa3zoBaTeNbHBIX opranm3aiusax Poccuiickoit Deaepanuu, pearn3yronmx
OCHOBHBIE 00pa30BaTEbHbBIE IPOTPAMMBI.

CopeprkaHue mporpamMmsl 1o (PU3UKE HAMPABIEHO HA (POPMUPOBAHUE ECTECTBEHHO-
HayyHOW KapTuHbl Mupa oOyuaroumuxcs 10—11 kmaccoB mpu oOyueHuu ux (usmke
Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOro mnoaxoxaa. IIporpamma
no ¢usuke coorBercTByeT TpeboBanusiM ®I'OC COO K MmiIaHUPYEMbIM JIMYHOCTHBIM,
OpeAMETHBIM U METampeAMETHBIM pe3yJbTaraM oOOy4YeHHUs, a TaKXKe YUYUTHIBAET
HEOOXOJMMOCTh pealu3allid MEXKIPEAMETHBIX CBsI3ed (U3UKH C E€CTEeCTBEHHO-
HAay4YHBIMU Y4€OHBIMU TIpeAMeTaMH. B Heil onpenensitoTcsi OCHOBHBIE LIEJIM W3YUYEHUS
bu3uKM Ha YpPOBHE CcpeaHero oOiero o0pa3oBaHUs, IUJIAHUPYEMBIE PE3yJIbTaThl
OCBOCHHS Kypca (U3HKHU: JTUYHOCTHBIE, METaNpeJMETHbIC, MpeAMEeTHbIe (Ha 0a30BOM
YpPOBHE).

[Iporpamma no ¢u3MKe BKIIOYAET:

TUIAaHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3HKKM Ha 0A30BOM YPOBHE, B TOM
YHCIIe MPEAMETHBIE PE3yIbTaThl IO rofgaM O0y4eHHs;

cozepxkanue yueonoro npeamera «dusuka» no rogam o0ydeHUs!.



[Iporpamma 1o Qu3nke MOXXET ObITh HCIOJIB30BAHA YUWUTEISIMH KaK OCHOBA
JUTSI COCTaBJICHHUSI CBOMX pabouux mporpamm. [Ipu paspaborke pabodeil mporpammsbl
B TEMAaTUYECKOM IIJIAHUPOBAHUH JIODKHBI OBITh YYTEHBI BO3MOXKHOCTH HCIIOJIH30BAHUS
ANIEKTPOHHBIX (IU(PPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SIBISIOMUXCS y4eOHO-
METOMYECKIUMH MaTepraiamMu (MyJIbTUMEIUHHBIE TPOTPAMMBI, JIEKTPOHHBIC YUCOHUKU
U 3aJIaYHUKH, DJIEKTPOHHBIE OWOTUOTEKH, BHUPTyaJlbHBIC JA0OPATOPUU, WIPOBBIC
IPOrpaMMbl, KOJUIEKIMH IU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), PEaTU3YIONUMU
JTUAAKTUYECKUE BO3MOXXHOCTH HH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH,
coJiepKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATENHCTBY 00 00pa30BaHMH.

[Iporpamma 1o ¢u3HMKe NPEAOCTABIAET BO3MOXKHOCTD JIJISl PeIU3aIluU PA3TUIHBIX
METOMYECKUX MOJXO0/I0B K OpraHu3aiiu o0ydeHus (Gu3uke mpu yCIOBUH COXPAHCHHUS
00s13aTEIHbHON YaCTH COJIEPIKaHMS Kypca.

du3rka Kak Hayka o Hanbosee OoOIMX 3aKOHAX MPUPOJIbI, BHICTYIAsI B Ka4eCTBE
y4eOHOTO TMpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUU
00 oxpyxkatomem wMupe. [lkonpHBI Kypc QU3UKH — CHUCTEMOOOpa3yroIIuit
JUTSI €CTECTBEHHO-HAYYHBIX yUeOHBIX MPEIMETOB, IOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT
B OCHOBE IIPOILIECCOB MW SBJICHUMN, H3ydyaeMbIX XHUMHEH, Owosoruei, (Hu3ndecKou
reorpadueit u actpoHommueii. Mcmnonb30BaHUe M aKTUBHOE NpPUMEHEHHE (DU3NUSCKHUX
3HAHU OMNpenenseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
DHEPreTUKHU, TPAHCHOPTa, OCBOEHUS KOCMOCA, TIOJIyYEHHUS HOBBIX MAaTEpHUAJIOB
C 3a/JlaHHBIMU CBOMCTBaMU W Apyrux. M3ydenuwe (M3MKA BHOCUT OCHOBHOW BKJIAT
B (GOpMHpOBaHHE  E€CTECTBEHHO-HAyYHOW  KapTUHBI  MHpa  OOYyYarolIuxcs,
B (D OpPMHUPOBAHNE YMEHUN MPUMEHSATh HaAYYHBIA METOJ MTO3HAHUS TIPH BBHIMOJTHEHUH UMU
y4eOHBIX UCCIICIOBAHUM.

B ocHoBy kypca ¢hu3HKu 11 ypOBHS CpPEIHEro 00111ero 00pa3oBaHuUs MOJIOKEH Pl
ujiel, KOTOPbIe MOKHO PacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBMU C HEHW Kypc SBISETCS JIOTHUYECKH
3aBEPIICHHBIM, OH COJEPXHUT MaTephal M3 BCEX pa3iesioB (PU3WKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEeil MaTepuan Kypca Gpusuku o0beIuHeH
BOKpYTr (¢u3nueckux Teopuil. Bemymmm B Kypce sBisercs (opmupoBaHHe
NpEeACTaBICHUM O CTPYKTYPHBIX YPOBHSX MaTE€pPHH, BEIIECTBE U TOJIE.

Hoesa eymanumapuzayuu. Peanuzanusa wuaew NpeanosaraeT HCIOIb30BaHHE
T'YMaHUTAPHOTO MOTEHIMaNa (U3NUYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PUBUKHU
C pasBUTHEM OOIIECTBAa, a TaKXKe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMU TTPOoOIeMaMHu.

Hoes npuxnaonoti nanpasnennocmu. Kypc (GU3UMKM mpesrnonaracT 3HAKOMCTBO
C IIUPOKUM KPYTrOM TEXHUYECKHX U TEXHOJIOTUYECKUX MPUII0KEHUN N3YUECHHBIX TEOPUIA
Y 3AKOHOB.

Hoes sxonocuzayuu peansyercs IoCpeACTBOM BBEJICHUS SJIEMEHTOB COJIEP KAHMS,
MOCBSIIIIEHHBIX JKOJIOTHUECKUM TMPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI



C pPa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takke OOCYKICHHs MpoOJieM paloHaIbHOTIO
IPUPOAOIIONB30BAHUS U SIKOJIOTUYECKON O€30MacHOCTH.

CrepXHEBBIMH JJIEMEHTaMHU Kypca (U3WKH Ha YPOBHE CpEAHEero ooOIero
oOpa3oBaHHs SBISIIOTCS  Qu3nyeckue Teopun ((HopMHUpOBaHHE IPEACTABICHUI
0 CTPYKTYpe MOCTpOCHUsI (PU3NYECKON TEOpHH, POjau (PYHIaMEHTaIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPHUPOJIE, TPAHUIAX MPUMEHUMOCTH
TEOpUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IeSTeIbHOCTHBIN TIOJX0/] B Kypce (DU3UKH peamu3yeTcsl Mpexae BCero
3a CYET OpraHU3alMH SKCIEPUMEHTAIBHON JeATeNbHOCTH o0yvaromuxcs. g 6a30Boro
YpOBHS Kypca GU3HKU — 3TO UCHOIB30BAHUE CUCTEMbI (PPOHTATBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U TJA0OPAaTOPHBIX PabOT, KOTOPBIE B MpOrpaMmMe 1o (pu3uke 00beTMHEHBI
B OOIIMI CIIMCOK YYEHUYECKHUX MPAaKTUYECKUX paboT. Brljenenue B ykazaHHOM MepeuHe
7a00paTOpHBIX PAa0OT, TPOBOAMMBIX JUIS KOHTPOJIS M OIICHKH, OCYIIECTBIISCTCS
YYaCTHHKaMU 00pa30BaTEIbHOIO MPOLECCa UCXO0Id U3 OCOOCHHOCTEN MIIaHUPOBAHMS U
ocHaieHust kabunera ¢pusuku. [Ipu s3TomM obecrieunBaeTcs oBiaieHHe 00y4YarOUUMUCS
YMEHHUSIMH ~ TIPOBOJUTH KOCBEHHBIE W3MEpPEHHUs, UCCICIOBAHMS 3aBUCUMOCTEH
(¢u3nYeCKUX BEMYUH U TOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATI0KEHHBIX THIIOTES.

Pemmenne pacdeTHBIX M Ka4eCTBEHHBIX 3a7ad C 3aJaHHON (DHU3MUECKON MOJEbIO,
MO3BOJISAIONIEE MPUMEHSATh H3YyUYEHHBIE 3aKOHbI U 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszzena Kypea, Tak ¥ MHTErpupys 3HaHUS U3 pa3HbIX pa3zesioB. [ kauecTBeHHBIX 3a1a4
IPUOPUTETOM SIBJISIOTCS 3a/laHusl Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBICHHMA
U TIPOIIECCOB B OKpYXKaroleld >KU3HHM, TpeOyromue BbIOOpa (PU3HYECKONH MOIeNH
JUTS CUTYallud TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBUM ¢ TpeboBanmsiMu PI'OC COO k MaTepHabHO-TEXHHUUYECKOMY
oOecrieueHunto yueOHOro npoiiecca 6a30Bblil ypOBEHb Kypca (PM3HKU HA YPOBHE CPETHETO
o0miero o0pa3oBaHMsl TOJDKEH U3y4aTbCs B YCIOBUAX MPEIMETHOro KabuHeTa (hU3MKU
WIA B YCJIOBHUAX HMHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukiaa. Hamuume B xabuHere Qu3uku HE0OXO0AMMOTro J1abopaTopHOro 000PYIOBAHUS
JUIsl BBITIOJIHEHMSI YKa3aHHBIX B Mporpamme mno (U3MKe YUYEHHYECKUX MPAKTHUECKUX
paboT ¥ IEMOHCTPAITMOHHOTO 000PYAOBaHUS 00s3aTENBHO.

JlemoHcTpanmonHoe o0opyaoBaHue GopMUpyeTcss B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAJIBHON  JIOCTATOYHOCTH U  OOECNEeYMBAE€T TMOCTAHOBKY TMEPEUYHCICHHBIX
B Mporpamme Mo (QU3MKe KIOYEBBIX JIEMOHCTpALUil JUIsl UCCIEIOBAaHUS HM3y4aeMbIX
SIBIICHUI U MPOIIECCOB, SMIUPUUECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, HX TEXHHYECKHUX
IIPUMEHEHU .

JlaGopatopHoe oOopyJIOBaHHME 11  YUYCHHMYECKHUX  MPAKTUUECKUX  paboT
(dopMupyeTcsi B BUJe TEMAaTHYECKHX KOMIUIEKTOB U 00ECIEUNBACTCA B pAcue€Te OJHOTO
KOMIUJIEKTa Ha JABYX oOOydalmmxcsa. TeMarnueckue KOMILUIEKThl JabopaTOpHOTO
000pyI0BaHUs TOKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM HCITOJIb30BAHUN aHAJIOTOBBIX
U 1UGPOBBIX NMPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX H3MEPHUTENBHBIX CHUCTEM B BHJE
U (poBBIX TabopaTOpuil.

OCHOBHBIMH LIETISIMU U3YYEHUS (PUZUKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:



dbopMupOBaHHE HMHTEpEca U CTpPEeMJICHUS OOydaroluxcs K HaAyYHOMY H3YyYEHHUIO
IPUPOABI, PA3BUTHE WX MHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEM;

pa3BUTHE TMPEJCTABICHUNM O HAyYHOM METOJE IO3HaHUS U (QOopMUpOBaHUE
UCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJbTaTa H3y4Y€HHS OCHOB
CTpOCHHS MaTepuH U PyHAAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

dbopMHpoBaHUEe YMEHHI OOBSCHATH SBJICHUS C MCIHOJb30BaHUEM (DUINYECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHUE MPEACTABICHUH O POIUM (PU3MKK JJId  pPa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JocTikeHne H3THX 1eed  00ecleurBaeTcsl pElIeHHEM CIEAYIOIIHUX —3a7ad
B IIpOLIECCE U3YUYEHUS Kypca (U3KUKHU Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHUs:

NpUOOpPETEeHUE CHUCTEMBbl 3HAaHUN 00 O0OIWHMX (QUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSIX, BKIIOYAs MEXAaHUKY, MOJEKYJSPHYIO (PU3UKY, JIEKTPOAUHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPUHUKHU;

(bopMHpOBaHHE YMEHUI NPUMEHATh TEOPETUYECKHE 3HAHUS Il OOBSCHEHUS
bu3UYeCKUX SBJICHUNH B TPUPOJEC U ISl TNPUHATUS TNPAKTUUECKUX PEIICHUM
B IIOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB PEIICHMsI PA3IMYHBIX 33ad C SBHO 3aJaHHOW (PHU3HUECKOU
MOJIEJIBIO, 33/1a4, TO/IPAa3yMEBAIOUIUX CAMOCTOSITENIbHOE CO3/1aHne (DU3NUECKON MOJIENH,
aJICKBATHOM yCJIOBUAM 33/1a4H;

MoHMMaHue (PU3NYECKUX OCHOB U MPUHIIUIOB ACHCTBUS TEXHUYECKUX YCTPOICTB U
TEXHOJIOTUYECKHX MPOIIECCOB, UX BIHUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHHE METOJaMU CaMOCTOATEIbHOIO IUIAHUPOBAHUS M  IPOBEJICHUSA
(bu3HUEeCKUX AKCIIEPUMEHTOB, aHAJIW3a U WHTEpHpeTanuu WHOOpPMAIUu, ONpeaeieHus
JIOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATA;

CO3JaHUE YCJIOBMM JUIsl Pa3BUTHS YMEHUH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEATETLHOCTH.

OO6miee 4KClIO YacoB, PEKOMEHJOBAaHHBIX I M3ydeHUs (Qu3uku, — 136 yacos:
B 10 xnacce — 68 yacoB (2 yaca B Hegento), B 11 kinacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemslil B mporpamMmme 1o (pu3uke nepeyeHb 1a00paTOPHbBIX U MPAKTUYECKUX
paboT SABISETCS PEKOMEIOBAHHBIM, YUUTENb JIETAET BHIOOP MPOBEAEHUS J1a00PATOPHBIX
paboT 1 OMBITOB C YYETOM MHAUBUAYAIBHBIX OCOOCHHOCTEN 00yYarOIINXCSl.

JroGast paboyast mporpaMma J10bKHA TMOJIHOCTBEO BKJIHOUYATh B ce€0sl cofiepKaHue
JAHHOM MPOTpaMMBbI IO (PU3HKKeE.

B otnenpHBIX ciaydasx Kypc GU3MKHA 0a30BOTO YPOBHS MOKET U3y4aThCsl B 00bEME
204 yaca 3a nmBa roga oOyuenus (3 4 B Hemento B 10 u 11 xnaccax). B stom cimydae
YBEJIIMUYMBAETCS HE MEHee ueM 110 20 4 pe3epBHOE BpeMs1, KOTOPOE UCIIOJIb3YETCS YUUTEIEM
JUI U3y4YEHUS BONPOCOB, TECHO CBSA3aHHBIX C BbIOpaHHBIM MpoduiieM 00ydeHHUs,
U yBEJIMYMBAETCS yueOHast Harpy3Kka, OTBOJIMMAas Ha U3YyYEHUE MEXaHUKH, MOJICKYJISIPHOM
GU3MKKM W DJIEKTPOJMHAMHKH, 32 CUET pACIIMPEHHUs Yucia J1abopaTOpHBIX padoT
UCCJIEI0BATENLCKOTO XapaKTepa U YPOKOB PEIICHHS KAUECTBEHHBIX M PACYETHBIX 3a/1a4.



COJEPXKXAHME OBYYEHUA

10 KVIACC

Pa3znes 1. @u3dnka v MeTOAbI HAYYHOT'0 IIO3HAHUS

®usuka — Hayka o npupoze. HayuHble MeTONBI MO3HAHUS OKPYXKAIOIIET0 MUPA.
Poub sxcniepuMenTa 1 TEOPUM B IIPOLIECCE O3HAHMSI TPUPO/IBI. DKCIEPUMEHT B (PU3HKE.

MopnenupoBanue (u3MUECKUX SBICHUM U mpoueccoB. HaydHble THMOTE3BI.
dusnueckre 3aKOHBI U TEOPUH. ['paHUIIBI MPUMEHUMOCTH (PU3HMUECKHX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Pons u MecTo ¢u3uku B GopMHPOBAHUU COBPEMEHHON HAyYHOW KapTHHBI MHDA,
B IIPAKTUYECKON IEATEIBHOCTH JIFOACH.
Llemoncmpayuu

AHanorosble U UPPOBbIE U3MEPUTEITbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUMKH.

Pa3znes 2. Mexanmnka
Tema 1. Kunemamuxa

Mexannueckoe 1BrkeHre. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEHHS. CucTteMa
orcyera. Tpaekropus.

[lepemenienue, CkOpoCTh (CpeHsisE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepualbHOW TOUYKH, HX TMPOEKIMM Ha OCH CHUCTeMbl KkoopauHat. CrokeHue
IIEPEMEILEHUN U CIIOKEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE TMPAMOJUHEHHOE B KeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS], IIyTH U MEPEMEIICHUS MaTepUalIbHON
TOYKU OT BPEMEHH.

CBoOoHOE majieHne. Y CKOpeHHEe CBOOOIHOTO TIaICHMS.

KpuBonuneinnoe nsmxeHue. [[BUKEHHE MaTEpUAIIBHOM TOYKHA IO OKPYKHOCTH
C IOCTOSIHHOM IO MOJIYJIX0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAs1 CKOPOCTh. [lepnon
1 yactoTa oOparieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckre ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: CHUAOMETP, JBHKEHUE
CHapsI0B, LICTIHbIE U PEMEHHBIE Mepelavuu.

Jlemoncmpayuu

Mopenb cuCTeMbl OTCYETa, WJUIIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBYKEHUSL.

[IpeoOpazoBanue ABUKEHUHN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM NPOCTPAHCTBE.

HaGntonenue nBwkeHus Tena, OpOIIEHHOTO TMOJ YIJIOM K  TOPU3OHTY
Y TOPU30HTAIBHO.

N3mepenne ycKopeHHs CBOOOIHOTO MaACHUS.

Hanpasienue ckopocTu rpu ABUKEHUU IO OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3ydeHre HepaBHOMEPHOT'O JABMYKEHUS C LIENBIO OIPEIEIICHUSI MTHOBEHHON CKOPOCTH.

UccnenoBanre COOTHONIIEHUS  MEXAYy IyTSAMH, MPONUJIEHHBIMU  TEJIOM 3a
MOCJIEI0BATEIbHBIE PABHBIE TPOMEKYTKN BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUH C
Ha4aJIbHOM CKOPOCThIO, PABHOM HYJIIO.

N3ydyenne nABMKEHHS IIApUKA B BSI3KOM KUIKOCTH.

N3ydenue nBrxkeHus Tena, OpoIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

IIpuanmn otHocurensHOCTH ['anmies. [lepBwiii 3akoH HeroTtona. MHepruanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Bropoil 3akoH HproToHa
JUI MaTepUAIIbHOM TOUKHU. TpeTuii 3aKkoH Hbr0TOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro tsarorenus. Cuia tsxkectd. [lepBas kocmMuyeckasi CKOpOCTb.

Cuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl TpeHust (1okos, cKojbkeHwus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUsI CKOJIbKEHUS U cuia TpeHus mokos. Koaddumuent tpenus. Cuia
COITPOTHUBIICHUS MPU JABUKECHUU TEJIA B KUJIKOCTHU WJIU rase.

[TocTynarenbHOE U BpaliaTelbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO TENa.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpauieHus. [1neqo cuitbl. Y CiioBUs paBHOBECHS
TBEPJOIO TEa.

TexHuueckne yCTpONCTBA U MPAKTUYECKOE MPUMEHCHUE: MOAIINITHUKHA, IBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHne nHEpUUU.

CpaBHEHHE MacC B3aUMOIEHCTBYIOIINX TEN.

Bropoii 3akoH HeroToHa.

N3mepenne cuin.

CroxeHune CHil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AePOopMaIlii.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U T1AJICHUU.

CpaBHeHUE CUII TPEHUSA MOKOSI, KAUEHUS U CKOJIbKEHUS.

VY ciioBusl paBHOBECHS TBEPIOIO TeJia. Buabl paBHOBeCHs.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl

N3yuenune nrxeHnst Opycka 1o HaKJIOHHOH TUTOCKOCTH.

HccnepoBanne 3aBUCMMOCTH CHJI  yOPYTOCTH, BO3HUKAaKOUIMX B IPYKUHE
U PE3MHOBOM 00pasile, OT Uux AehopMarum.

HccenenoBanue ycioBuii paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIErO OCh BPALLICHHUS.

Tema 3. 3aKkonbl cOXpaHeHUs 8 MEXAHUKE

Nmnynbe MaTepraibHOM TOUYKH (TeJa), CUCTEMbl MaTepUaNIbHBIX TOoueK. MMItysbe
CUJIbl M M3MEHEHHWE HMITyJbCa Tela. 3aKOH COXPAHEHUs HMIyJibca. PeakTuBHOE
JBH>KCHUE.



Pabota cuibl. MOIIHOCTB CHUJTBL.

Kunernueckass »sHeprusi MarepualibHOM TOuku. Teopema 00 HW3MEHEHUU
KUHETUYECKOU IHEPTUH.

[ToTennmanbHas sHeprus. [loTeHumanbHas sHEprus ymnpyro aeQopMUpPOBaAHHOM
npyxkuHsbl. [loTeHUnanpHas sHEprus Tejaa BOJIU3U MOBEPXHOCTH 3€MJIH.

[ToreHunanpHbIC U HEMOTEHIIUAIbHBIE CHITBI. CBS3b Pa0OTHI HEMTOTEHIIMATBHBIX CHJT
C U3MEHEHNEM MEXaHUYECKOM SJHEPTHH CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXaHUYECKOU
HHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHudyeckne yCTpOMCTBA W NPAKTHYECKOE NPUMEHEHHE: BOJOMET, KOIIEp,
IPYKUHHBII MUCTOJIET, IBUKEHHUE PAKET.
Llemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeaktuBHOE NBUXKEHUE.

[lepexon moTeHIMATBLHON SHEPTUH B KUHETUYECKYIO U O0OpaTHO.
Yuenuueckuii axcnepumenm, 1abopamoptule pabomuol

N3yuyenue abCOMOTHO HEYIIPYTOro yiapa ¢ MOMOILBIO IBYX OJJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHEM MEXaHUYECKOW SHEPruu Tela
Ha [IPUMEpPE PACTSIKEHUS] PE3UHOBOTO KTy Ta.

Paznen 3. Modiekyasipaasi Gu3nuKa 1 TEPMOJAMHAMHUKA
Tema 1. Ocnog6bl MONEKYNAPHO-KUHEMUYLECKOU MEOPUU

OCHOBHBIE TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUM M MX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe gaBwxkenue. Juddysusa. Xapakrep IBHKEHUA U
B3aUMOJICMCTBUSI YaCTHI] BellecTBa. MOJenn CTPOEHHS Ta30B, KUIKOCTEW U TBEPABIX
Te1 U OOBIACHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX Mojenei. Macca u pasmepsl
monekyn. KonnuectBo Bemectsa. [locrossHHas ABorapo.

TennoBoe paBHOBecue. Temmeparypa u ee wusmepenue. lllkama Ttemmepatyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-KUHETUYECKON
TEOPUH UACATBHOTO Ta3a. AOCOMIOTHAS TeMIlepaTypa Kak Mepa CpeIHe KUHETUYeCKOU
SHEPIUM TEIUIOBOrO JBM>KEHUs dacTul rasza. lllkama temneparyp KenbBuna. I'a3oBbie
3aKOHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon [lansToHa. M3omponeccel B
UJIeaTbHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe npeacTaBieHue
U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue yCTporucTBa U MPAKTUUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.
Llemoncmpayuu

OnbIThI, TI0Ka3bIBAIOIIUE JUCKPETHOE CTPOEHUE BEIIeCTBa, (hoTorpaduu MOJIEKy
OPTraHUYECKUX COCTUHECHUMN.

OmnbiTel 0 AU Y3UH KUIKOCTEN U Ta30B.



Mogens O6pOyHOBCKOTO JIBUYKEHUS.

Mopens onbita ITepHa.

OnBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJICKYJISIPHOTO B3aUMO/ICHCTBUSL.

Mopaenb, WUTIOCTpUpyoLIas IPUPOAY AaBICHUS r'a3a Ha CTEHKU COCY/a.

OnbIThI, WIUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUSA UACATBHOTO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuwl

OmnpeneneHue Macchl BO3/1yXa B KJIACCHOM KOMHATE€ HAa OCHOBE U3MEPEHUi o0bheMa
KOMHATBI, JABJICHUS U TEMIIEpaTyphl BO3AyXa B HEll.

UccnenoBanue 3aBUCUMOCTH MEXKIY MapaMETPaMU COCTOSIHUSL Pa3peKEHHOTO ras3a.

Tema 2. Ocnosvt mepmoounamuKu

Tepmonunamuyeckass cucreMa. BHyTpeHHsisi 5JHEprusi TepMOJUHAMUYECKON
CUCTEMBI M cHocoObl ee u3MeHeHus. KonnuecTBo TemnoTel U paborta. BHyTpeHHss
SHEPrus OJHOATOMHOTrO WJEAJbHOro Taza. Buabl Temnonepenayu: TEMIONpOBOAHOCTb,
KOHBEKIMS, HM3JIydyeHUe. YIelbHasg TEIUIOEMKOCTh BellecTBa. KoanyecTBO TEMIOTHI
IpH TeIUIonepeiaye.

[Tonsitue 06 agnabatHom mporiecce. [lepBriii 3akoH TepMmoanHaMuKku. [Ipumenenue
NEPBOr0 3aKOHA TEPMOJMHAMUKHM K H30mporeccaM. ['paduueckas HHTEpIpeTarus
paboThI rasa.

BTtopoii 3akon TepMmoguHamMuku. HeoOpaTtumMocCcTh Mpo1ecCOB B IPUPOJIE.

TeroBbie MamuHbl. [TpuHIUMOBEL AeicTBUS TemioBeiX MamuH. [IpeoOpasoBaHus
SHEPrUH B TEIUIOBBIX MamnHax. KoaduurienT nose3Horo AecTBUs TEMIOBON MAIIMHBI.
[Muxn KapHo u ero xo3d@UIMEHT MOJIE3HOTO ACUCTBUS. DKOJIOTUYECKUE MPOOIEMBI
TEIIOAHEPTETUKHU.

TexHnueckre ycTporWcTBa U MPAKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOI XOJIOJUIBHUK, KOHIULMOHED.

Jlemoncmpayuu

M3MmeHeHne BHYTpEHHEH 3HEPruM Teja MpU COBEPLICHUH padOThI: BBUIET MPOOKH
U3 OYTBUIKM TOJT ICMCTBUEM C)KATOTO BO3lyXa, HarpeBaHue 3dupa B JIATyHHOU TpyOKe
yTeM TpeHus (BUICOAEMOHCTpAIus).

N3meHenue BHYTpeHHEH »HEpruu (Temmeparypbl) Tela Mpu Terionepeaaye.

OnpIT 10 aMabaTHOMY PAaCIIMPEHHUIO BO3/yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUTATENs] BHYTPEHHETO CrOpaHUsi, PEaKTUBHOIO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepenne ynenbHON TEMIOEMKOCTH.

Tema 3. Aepezamnbie cocmoanusn eeugecmea. Dazoewvle nepexoovl

[TapooOpa3oBanne wu KoHAeHcanus. VcmapeHne u kumneHue. AOCOIIOTHAS
U OTHOCHUTENIbHAs BJIAXKHOCTh BoO3Ayxa. HacebimeHHsld map. YenapHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHHS OT JaBJICHUS.
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Tepnoe teno. Kpucramnumueckue u amopdHbie Tena. AHH30TPONUS CBOWCTB
kpuctaiyioB. JKunkue kpuctamael. CoBpeMeHHble Marepuanbl. [lnaBnenHue u
KpUcTayui3anus. Y aeibHas Teriora miasienus. Cyomumarus.

YpaBHEeHUE TEIIOBOrO OaaHca.

TexHuyeckue yCTpoucCTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTUU IIOJYYEHHS COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHCIE
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTHUH.

Llemoncmpayuu

CBoiICTBA HACBHILLIEHHBIX NTAPOB.

Kunenue npu noHWKEHHOM J1aBJIEHUU.

CniocoObl U3MepeHUs BIaXKHOCTH.

Habnronenue HarpeBaHus v IJIaBJICHUS] KPUCTAUTMYECKOTO BEIIECTRA.

JleMoHCTpanust KpUCTaJIoB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomwl

N3mepenre OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.

Pa3znen 4. JuekTpoanHamMuka
Tema 1. dnekmpocmamuxa

OnekTpu3anus Tell. DIEeKTpUUecKuid 3apsiia. J[Ba BHIA 3IEKTPUUYECKUX 3apsioB.
[IpoBOgHUKY, NUAJIEKTPUKH U MOJYIPOBOJHUKUA. 3AKOH COXPAHEHUS 3JIEKTPHUYECKOIO
3apsza.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHbI 3JIE€KTpUYECKUNA 3aps.
DnekTpudeckoe nojie. HanpsskeHHOCTH 35ekTprudeckoro nosist. [IpuHnun cynepno3uuun
AIEKTPUYECKUX NOJIeH. JIMHUKM HANIPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PabGota cun snekTpocratudeckoro mods. llorenmman. Pa3HOCTh MOTEHIMANOB.
[IpOBOHMKM W JAUAJIEKTPUKH B JJIEKTPOCTATHYECKOM Tojie. JludnekTpudeckas
ITPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoOHaeHcaTtop. ONEKTPOEMKOCTh IUIOCKOTO KOHIEHCATopa.
DHeprus 3apsyKEHHOr0 KOHJIEHCATopa.

TexHuueckne YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE:  DJIEKTPOCKOIL,
ANEKTPOMETP,  BJEKTpOCTaTHUYeCKas  3allluTa, 3a3eMJICHHE  AJIEKTPOINpPUOOpPOB,
KOHJICHCATOP, KONMUPOBAJIBHBIN annapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIMII AEUCTBUA JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM TOJIE.

DIIEKTPOCTATUYECKAs 3alUTa.

JIAIIEKTPUKH B SJIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAU TUIACTHH,
PaCCTOSTHUSI MEXK]ly HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOT0 KOHJIEHCATOPA.
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Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3MepeHue 3JIeKTPOEMKOCTH KOHICHCATOPA.

Tema 2. Ilocmosannuwtii 3nekmpuveckuit mok. Toku 6 paznuunvix cpeoax

DIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKH
toka. Cuna Toka. IIoCTOsSIHHBIN TOK.

Hanpsoxkenue. 3akon Oma 11 yyacTKa LETH.

DNEKTpUYECKOE  CONPOTUBIICHHE.  YJAEIBHOE  CONPOTHUBIICHHE  BEIECTBA.
[TocnenoBaTenbHOE, MapaIEIbHOE, CMEIIAHHOE COCIMHEHHUE MPOBOJHUKOB.

Pabota snekTpudeckoro Toka. 3akoH Jxoyns—JIenia. MouHOCTb 3JIEKTPUYECKOTO
TOKA.

DNEKTPOJBIXKYILAs CUJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHMKA TOKA. 3aKOH
OmMa 117151 IO THOM (3aMKHYTOM ) 37IeKTprueckoi 1enu. KopoTkoe 3aMbIkaHueE.

DJIIEKTPOHHAS MPOBOJUMOCTh TBEPIBIX METAJJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TemiepaTypbl. CBEpXIpOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOWMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoauuku. CoOCTBEHHAs U TPUMECHAs! TPOBOAUMOCTD TTOJTYTIPOBOHUKOB.
CaotictBa p—n-nepexosa. [ToaynpoBoAHUKOBBIE TPUOOPHI.

DIEKTPUYECKUN TOK B PACTBOPAX U paCIlIaBaX JMEKTPOIUTOB. DIEKTPOIUTHUECKAS
JTACCOLMALNS. DIIEKTPOIU3.

DneKTpudecKuii TOK B razax. CamMOCTOSITEIbHBI U HECAMOCTOATENIbHBIA pa3psij.
Mounus. [1na3zma.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MTPUMEHECHHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, EKTPOOCBETUTEIHHBIC
npuOoOpbl, TEPMOMETP  CONPOTHUBIICHHS, BaKyyMHBI AHOM, TEPMHUCTOPHI U
(bOTOpPE3UCTOPHI, TOTYITPOBOTHUKOBBIN AMO/I, TaIbBAHHUKA.

Llemoncmpayuu

N3mepenune CUiibl TOKa U HapPsSHKEHUS.

3aBUCUMOCTb COIPOTUBJICHUS LIWJIMHAPUYECKUX TPOBOHUKOB OT JIJIMHBI, IIOMIAIH
MOINIEPEYHOr0 CEYEHUS U MaTepuaa.

CwmenianHoe COeTMHEHNE MPOBOHUKOB.

[Ipamoe  wm3mepeHue  BNEKTpOABMWXKYLIEH  cwibl.  KOpoTkoe — 3aMbIKaHHE
rajJbBaHUYECKOTO JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COITPOTUBJIEHUS METAIIJIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoil pa3psia U MpOBOAUMOCTD BO3AyXa.

OHOCTOPOHHSISI MPOBOJAMMOCTD JIHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomwl

N3ydyeHne cMEemaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHue BIeKTPOABMKYIIEH CHJIbI HMCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUA.

Habmnronenue snexrposusza.
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MesxknpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusnku 06a30Boro ypoBHs B 10 Ki1acce oCyIIECTBISETCS C yUETOM
coJiepKaTeNIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMU MaTEMaTUKH, OMOJIOTUU, XUMHUH,
reorpaduy ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nonsamusi, CBSI3AHHBIE C M3YYEHHEM METOJOB HAYYHOTO
NO3HAHUSA: SIBJICHUE, HAYYHBIM (akT, runoresa, puznueckas BeIUUYUHA, 3aKOH, TEOPUS,
Ha0JII0/ICHNE, SKCIIEPUMEHT, MOICIIUPOBAHUE, MOJIEIh, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHUH, JIMHEWHas (QyHKIUA, napabdoda,
runepOona, ux rpaduKu U CBONCTBA, TPUTOHOMETPUYECKUE PYHKIMU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI M HX
IPOEKIMU Ha OCHU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonocus: mexannueckoe IBWKEHUE B JKMBOM mpupone, auddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHJbI TEIUIONEPEAAaUU, TEIJIOBOE PaBHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE aTOMOB M MOJEKYJ, MOJb
BELLECTBA, MOJISIPHASI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XKUAKOCTEH U Ta30B,
ANEKTPUYECKUE CBOMCTBA METAINIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, TalbBaHUKA.

l'eoepaghus: BNaxxHOCTH BO3AyXa, BETPhI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpa3oBaHUE IABUKEHUN C HCIOIH30BAHUEM MEXAHM3MOB, yYET
TPEHUS B TEXHUKE, MNOJAIUMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMITYJIbCa
B TEXHHUKE (pakeTa, BOJIOMET W JIpyTue), IBUraTreib BHYTPEHHETO CTOpaHMs, MMapoBas
TypOuHa, OBITOBOM XOJOAUIBHUK, KOHIULMOHED, TEXHOJIOTUHU MOTYYEHHSI COBPEMEHHBIX
MaTepUaJIOB, B TOM YHCJI€ HAHOMAaTEpPUAJIOB, U HAHOTEXHOJIOIMH, 3JIEKTPOCTATHYECKAs
3alllMTa,  3a3€MJICHHE  3JEKTpONpUOOpOB,  KCEPOKC,  CTPYWHBIA  MPHUHTED,
3JIEKTPOHArpeBaTeNbHbIE IPUOOPHI, JEKTPOOCBETUTEIbHbIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoauHaMuKa
Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

IToctostHHbIe MarHuThl. B3anmoAelcTBHE NOCTOSHHBIX MAarHUTOB. MarHurtHoe
nosje. BekTop MarHUTHOM MHAYKIMU. [IpuHOMI Cynepno3unuy MarHUTHBIX ITOJIEH.
JIvHuM MarHuTHOM MHAYKUMA. KapTuHa IMHUNA MarHUTHOM MHAYKIHH MOJIS TOCTOSTHHBIX
MarHuTOB.

MarauTtHoe nosie NMpoOBOJHUKA C TOKOM. KapThHa JIMHUNA MHOAYKUAH MAarHUTHOTO
MOJISL JJTMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJAHUKA, KATYIIKA
¢ TokoM. OnbIT Opcrena. BzanmonencTsre NpoOBOAHUKOB C TOKOM.

Cuna AMnepa, ee MOAYJIb U HAITPaBIICHHUE.

Cuna Jlopenua, ee MOIyJdb W HampaBieHHE. [[BHKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenia.

SIBiieHUE JIEKTPOMArHUTHOW MHAYKIHUU. [IOTOK BEKTOpa MarHMTHOW HWHIYKIUU.
DJIEKTPOJIBIKYIIAS CUJIa MHAYKIMU. 3aKOH 3JIEKTpOMarHuTHOM nHaykiuu dapanest.
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BuxpeBoe  »snekrtpuueckoe — moje.  ODJIEKTPOABMXKYINAS ~ CcWjla  MHIYKUIUU
B [IPOBOJHUKE, IBUKYIIEMCS TOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTB. SBneHue - CaMOMHAYKIIMH. DONeKTpoABMKYIIas  CHJa
CaMOMHAYKIUU.

DHeprus MarHUTHOTO TTOJISI KATYIIKUA C TOKOM.

DNeKTpOMarHuTHOE MoJIE.

TexHuyeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MarHUTHI,
AIIEKTPOMArHUThI, SJEKTPOABUTATENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHULl, MTHAYKIIMOHHAS
neyb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JEKTPOHHOTO ITy4YKa MAarHUTHBIM MOJIEM.

JIuHYMY UHIYKIIUY MarHUTHOTO MOJIS.

B3aumozpeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeH1a Ha MOHBI DJIEKTPOJIUTA.

SBneHue PNEKTPOMATHUTHON UHAYKIUU.

[Ipasuio Jlenna.

3aBUCUMOCTDh  JJIEKTPOJABUKYIIEH CHUJIBI MHAYKIMM OT CKOPOCTH HW3MEHEHUSs
MarHuTHOrO MOTOKa.

SBneHne caMOMHIYKITUH.

Vuenuueckuii sxcnepumenm, 1abopamopnsie pabomol

N3ydeHne MarHUTHOTO MOJIsl KATYIIIKU C TOKOM.

HccnenoBanue 1eHCTBUS TOCTOSIHHOTO MarHUTa HA paMKy C TOKOM.

UccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON UHIYKIIHUH.

Paspnes S. KosieOanus 1 BOJIHbBI
Tema 1. Mexanuueckue u 31eKmMpoOMazZHUMHbIE KOJ1€0AHUA

Konebarenbnas cuctema. CBoOOAHBIE MEXaHUUECKHE KojeOanus. ['apmoHndeckue
konebanus. [lepuon, yactora, ammuryna u ¢dasza konedanuil. [IpyKUHHBIN MasgTHHK.
MareMaTtnyeckuii MasiTHUK. YpaBHEHUE rapMOHHMUYECKHX KosieOaHuid. IlpeBpaieHue
SHEPTUU TIPU TAPMOHUYECKUX KOJICOAHUSX.

KomnebarenbHplii KOHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIC KOJIEOaHUs B HEaTbHOM
K0J1€0aTeTbHOM KOHTYpE. AHAJOTUS MEXIy MEXaHMYECKUMHU U AJIEKTPOMATHUTHBIMU
koneOanusimu. Dopmyna TomcoHa. 3aKOH COXpaHEHHsS SHEPIMM B HJICATBLHOM
KOoJie0aTeIbHOM KOHTYPE.

[IpencraBnenre o0 3arTyXxaromMx KoJeOaHUsSX. BBIHYXICHHBIE MEXaHUYECKHE
kosnebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJeOaHuUs.

[TepemenHsbIil TOK. CUHYCOMAAIBHBIN MEPEMEHHBIN TOK. MOIIHOCTHh TEPEMEHHOTO
TOKA. AMIUIUTYTHOE U JIEWCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.
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Tpancdopmarop. IlpousBoacTBo, mepemadya U TOTPEONCHHE DICKTPUIECCKOM
SHEPrUM. OKOJOTHMYECKHE PHUCKU MpH MPOU3BOACTBE AyeKkTpodHepruu. KynbTypa
VICTIOJIB30BAHUS 3JIEKTPOIHEPTUU B ITIOBCEAHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA U MPAKTUUECKOE NMPUMEHECHUE: JIICKTPUUECKUAN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUH JIEKTpOIepe1ay.

Llemoncmpayuu

Uccnenosanue [1apaMeTPOB Kosie0aTeIbHON CHUCTEMBI (IpyKUHHBIH
WJIM MAaTeMAaTUYE€CKUM MasiTHUK).

Habnronenue 3aryxaromux KojieOaHUii.

HccnenoBanne CBONCTB BHIHYKICHHBIX KOJIEOAHUIA.

Habnronenue pezonanca.

CB0OOAHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUSI.

OcuumiorpaMmbl  (3aBUCMMOCTH  CWJIBI TOKa W HalpSKEHUS OT BPEMEHH)
JUTSL QJICKTPOMArHUTHBIX KOJICOaHUA.

Pe3onanc mpu  MOCIAENOBATEIbBHOM  COCAMHEHWH  PE3UCTOPA,  KaTyIIKU
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPONEPEIayuu.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HccnepoBanue 3aBUCUMOCTY NIEPUOJIA MAJIbIX KOJIEOAHU Ipy3a Ha HUTHU OT JTMHBI
HUTHU U MACCBhI Ipy3a.

HccnenoBanne nepeMEHHOTO TOKAa B LIENU M3 MOCIEN0BATEIbHO COCIMHEHHBIX
KOHJICHCATOpPAa, KaTYILKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMazZHUMHbIE 6OTIHbL

Mexanuueckue BOJHBL, ycioBUs pacnpoctpaHenus. [lepuon. CkopocThb
pacnpocTpaHeHus U JyiMHa BOJIHbBL. [lomepednsie u mpomonbHbie BoMHBL. UHTEpdepentus
U TUQPPAKIUST MEXaHUIECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocth 3Byka. Beicora Tona. TemOp 3Byka.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSA W3JIYYEHHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, v B snektpomarautHOM BoJsiHEe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpaXE€HWE, MPEJIOMJICHUE, ToJsapu3anus, audpaxius,
unTepdeperius. CKOpocTh dIEKTPOMArHUTHBIX BOJIH.

[llkama »JIEKTPOMArHUTHBIX BOJH. lIpUMEHEHHE SIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHUMIIBI paIUOCBA3U U TENEBUACHUS. Panronokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHuueckne yCTPOMCTBA M IPAKTHUYECKOEC MPUMEHEHHE. MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBAas [HATHOCTMKA B TEXHHKE W MEOULMHE, pajap,
paaroNPUEMHHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OO0pa3zoBaHue U pacIpOCTPAHEHHUE MOTIEPEUHBIX U MPOAOTBHBIX BOJIH.

Konebmromeecs Teno kak UCTOYHUK 3BYKa.

HaGnronenue oTpaskeHus ¥ IPeIOMIICHUS] MEXaHUYECKUX BOJIH.
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Hab6nronenue natepdepennnu u qudpakimy MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogeHue cBsA3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMILIUTYIOH M 9acTOTOM
KoJIeOaHuH.

HccnenoBanne CBOWCTB SJEKTPOMATHWTHBIX BOJH: OTPaXKEHWE, MPEIOMIICHUE,
noJisipu3anys, Tudpaxius, THTephepeHIHsL.

Tema 3. Onmuxka

I'eomerprueckas ontuka. [IpsmonrHerHOE pacpOCTpaHEHHUE CBETA B OJTHOPOJHOM
cpene. Jlyu cBera. ToueuHbli1 HICTOYHUK CBETA.

OtpaxxeHne cBeTa. 3aKOHbl OTpaxeHusi cBera. IlocTpoeHue u300pakeHUI
B IJIOCKOM 3€pKalle.

[Ipenomnenue cBera. 3aKOHBI MPEIOMJIEHUS CBeTa. AOCONIOTHBIA IMOKA3aTeNb
npenomiieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii  yron MOJIHOTO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CroxxkHbIi cocTaB 6enoro cBera. LIBer.

Cobuparomye U paccenBarolive JHH3bl. ToHkas auH3a. DOKycHOE paccTosiHue
U oNnThYecKas cwia TOHKOW yuH3bL. [locTpoeHue wu300pakeHHil B coOMparonmx u
paccenBaromux JMH3ax. Dopmyrna TOHKOM JIMH3bL. Y BEJIMYEHUE, ABAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH FEOMETPUUYECKON ONITUKHU.

BonnoBas onrtuka. Mntepdepenuus cBera. KorepeHTHble MCTOYHUKHU. Y CIOBUS
HAOJIFOICHUSI MAaKCUMYMOB M MHHHUMYMOB B WHTEP(EPEHIIMOHHOW KapTHUHE OT JBYX
cuH(}a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cseta. Judpakiumonnas pemerka. YciaoBue HaOMIOAECHUS TIaBHBIX
MaKCHUMYMOB IPY NaJ€HUH MOHOXPOMAaTUYECKOIO CBETA Ha JU(PPAKLIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycTporcTBa U NPAKTUUECKOE IPUMEHEHHUE: OUKH, JIyna, poroanmnapar,
MPOEKIIMOHHBIN anmnapart, MUKPOCKOT, TEJIECKOM, BOJIOKOHHAs ONTHKA, TU(paKIIMOHHAS
pelIeTKa, MOJISAPOU/I.

Llemoncmpayuu

[IpsMonuHENHOE  PacnpOCTpaHEHUE, OTPAXKEHUE W MPEIOMIICHHWE  CBETA.
Onrtuueckue nprudOpBHI.

[TonHoe BHyTpeHHEE OTpakeHue. Moenp CBETOBOA.

HccnenoBanue cBOMCTB N300pakeHU B TUH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue narepdepeHiuu cpera.

Habmronenue audpakiuu ceera.

Hab6nronenue nucnepcuu cBera.

[Tonydenue criekTpa ¢ TOMOUIBIO TPU3MBI.

[TomyuyeHue criekTpa ¢ MOMOIIbIO TUPPAKITUOHHON PEIIECTKH.

HabGnronenue nossipusauu cBera.
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Yuenuuecxuii sxcnepumenm, rabopamopHule pabomul
N3mepenune nokaszarens npeioMIICHUS CTEKIIA.
UccnenoBanne cBOMCTB U300payKEHHI B JIMH3AX.
Habmronenue nucnepcuu ceera.

Pa3znes 6. OCHOBBI ClIELIHAJIBHOM TEOPUH OTHOCUTEIBHOCTH

I'paHuiel IPUMEHMMOCTH KJIACCUYECKOM MexaHWKH. llocTynatsl crnenuanbHON
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOJYJSA CKOPOCTHM CBE€Ta B BaKyyMe,
MPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHWE BPEMEHHM W COKpalICHUE
JUIAHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl € S3HEPTUEN U UMITYJIbCOM PEJIATUBUCTCKON YaCTULbl. DHEPT U IIOKOS.

Paznen 7. KBanroBasi pusnka
Tema 1. dnemenmol K6AHMOGOU ONMUKU

®otonbl. @opmyna [lnanka cBs3u >HEpruM (POTOHA C €r0 YaCTOTOH. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTiie u wuccienoBanue (oroadpdexra. Ombiter A.I'. CronetoBa. 3aKoHBI
dbotordpdexra. YpaBHenue OuHmuTeiHa mis1 dorodddexra. «KpacHas rpanuiay
dbotorpdexra.

JaBnenue ceeta. OnbiTel [1.H. JIeGenera.

XUMHUYECKOE JICUCTBHUE CBETA.

Texnuueckne ycTpoiicTBAa M TMPAKTUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COJIHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(]QheKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.

UccnenoBanue 3akoHOB BHemTHETO (poTodddekTa.

CBeTonoI.

Conneunast 6arapes.

Tema 2. Cmpoenue amoma

Mopgens atoma Tomcona. OmnwiTel Peszepdopna mo paccessHUIO —0O-4acTHIIL.
[Tnanerapnast moznens aroMa. [loctynarsl bopa. M3nyuenue u nornouienrue GoTOHOB MpU
IIEPEXO/IE aTOMa C OJTHOI'O YPOBHSI SHEPTUH Ha Apyroi. Bunasl ciekTpoB. CIIEKTp ypOBHEHN
SHEPruM aTomMa BOAOPOJA.

BosnnoBeie cBoiicTBa wactuill. Bomubl e bpoinsa. KopnyckynspHo-BOIHOBOH
JTyaJIu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITy4YEHUE.

TexHuueckne yCTpOMCTBA M NMPAKTUYECKOE NPUMEHEHHUE: CIIEKTPAJIBbHBIN aHAIN3
(CeKTpOCKOI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.
Llemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue IIMHBI BOJHBI Ja3epa.
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HaOnronenue nuHe4aThIX CIEKTPOB U3TyUCHHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol
Habmronenue muHelyaToro cekTpa.

Tema 3. Amommnoe aopo

OKCHEpPUMEHTBI, JOKAa3bIBAIOIIME CIOXHOCTh CTpoeHus sapa. OTkpeiTHE
paanoaktuBHOCTH. OmbIThl Pe3depdopaa mo omnpeneneHuro cocraBa paalOaKTUBHOTO
n3nyuyenus. CpoiicTBa anbda-, OeTa-, raMma-u3ilydeHus. BiusHue pagnoakTUBHOCTU
Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHEe TpoTOHa W HeWTpoHa. HykionHas wogxens sapa [elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30Torbl.

Anbda-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnan. I'amma-usinydeHue.
3aKOH paJIMOaKTUBHOTO PaCIajia.

DOHeprus cBA3M HyKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sipa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

Anepuriii peaktop. TepmosinepHblii cuaTe3. [IpoOaemMbl 1 TEPCIIEKTUBHI SAISPHOM
DHEPreTUKH. DKOJIOTMYECKUE aCIIEKTHI SIACPHON YHEPTETUKH.

DneMeHTapHble YaCcTULBI. OTKPBITUE IO3UTPOHA.

MeTtop1 HAOTIOAEHUS M pETUCTPALMK JIEMEHTAPHBIX YACTHIL.

@yH1aMeHTaJIbHbIE B3aUMOJEHCTBUA. EMUHCTBO (pu3nuecKoi KapTUHBI MUPA.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHME: JTO3UMETp, Kamepa
Bunbcona, sinepHblii peakTop, aToMHast Oomoa.
Llemoncmpayuu

CueTunK HOHU3UPYIOLIUX YACTHULL.
Vuenuueckuii sxcnepumenm, n1abopamopuuie pabomoi

HccnenoBanue TpeKoB YacTUll (10 FOTOBBIM (poTorpadusim).

Pa3znes 8. DiieMeHTBI aCTPOHOMHUH U ACTPOPUUKH

Otanbl pa3BUTUS acTpoHOMHUHU. [IpukinagHOe U MHUPOBO33PEHUYECKOE 3HAYECHUE
ACTPOHOMMUHM.

Bup 3Be3qnoro Heb6a. Co3Besnusi, s(pkue 3Be3/1bl, IUIAHEThI, UX BUIUMOE ABUKECHHUE.

ConHeuHas cucTeMa.

Connne. ConHeyHas akTUBHOCTh. MicTounuk sHeprun CofiHIla 1 3B€3/. 3BE3/Ibl, X
OCHOBHBIE€ XapaKTEPUCTUKU. [[uarpamma «CreKTpaIbHBIN KJIACC — CBETUMOCTBY. 3BE3IbI
IJIABHOM MMOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTBY JJIs 3B€3]1 INIaBHOM
nocjieaoBaTeIbHOCTU. BHyTpeHHee cTpoeHue 3Be37. CoOBpeMEHHbBIE MPECTaBICHUS
0 TIPOUCXOXKACHUU U 3BOTIOIMK COJTHIIA U 3BE€3/1. DTAllbl )KU3HU 3BE3/I.

Muieunsiii [yTh — Hama ["anaktuka. [Tonoxxenue u nemxenue CosHia B ['ajtakTuke.
Tunel ranaktuk. Panguoranaktukuy u kBa3zapbl. UepHbie IbIPHI B sipax rajlakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akoH Xa006ma. Pazberanue rajgakTuk.
Teopus boibiioro B3psiBa. PeukToBOE M3IIyUeHHE.
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MacmiraOHas ctpyktypa Beenennoil. MeTaranakTuka.

Hepemennsie mpo0sieMbl aCTPOHOMUM.
Yuenuuecxue nabarooenus

HaGmronenuss HEBOOpPY)KEHHBIM TIJIa30M C  HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH VISl ONIPEICICHUS TOJIOKEHUS HEOECHBIX 00ObEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1Ms CEeBEpHOro MOJIyIapus U pKUe 3BE3/bI.

Habmronenus B reneckon JlyHsl, miianet, Mieunoro IyTu.

O06o0maoee NOBTOpPeHNe

Ponb @u3MKu ¥ acTpOHOMHHM B 3KOHOMHUYECKOH, TEXHOJOIMYECKOU, COIMAIbHON
U 3TUYECKON cepax AESITEIbHOCTH YEJIOBEKA, pPOJIb U MECTO (PU3UKH U aCTPOHOMHUU
B COBPEMCHHOW HAay4YHOW KapTUHE MHpPA, POJb (PU3NUECKOW TeOpuH B (HOPMHUPOBAHUU
IpEeACTaBICHU O (PU3NYECKON KapTHHE MHpa, MECTO (PU3MUYECKOW KAPTUHBI MHpa
B OOLIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

Nzydenue kypca ¢pusnku 0a30Boro ypoBHs B 11 kitacce oCyIIecTBIISETCS ¢ yUETOM
coJiepKaTeNIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nowsamusi, CBSI3aHHBIE C WM3YYEHHEM METOJOB HAY4YHOIO
NO3HAHUSA: SIBJICHUE, HAYYHBIM (QakT, runores3a, puanyeckas BEIUYHUHA, 3aKOH, TEOPHS,
HaOII0IeHNE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: peunieHUE CUCTEMbl YpaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIIMH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO,
BEKTOpPbl U HUX MNPOEKIHH HAa OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOJIHBIE
3JIeMEHTapHbIX (PYHKUMN, IPU3HAKU NOJI00US TPEYrOJbHUKOB, ONPEACIICHUE IUIOIIA N
IUIOCKUX (pUryp u oobema Ted.

Buonocus: >nexrpudeckue sIBICHUS B )KUBOU pUPOJIE, KOIeOaTENbHBIE JBUKCHUS
B JKMBOW MpHUPOJAE, ONTUYECKUE SIBIICHUS B KUBOW MPUPOAE, NECUCTBUE pagualvu
Ha KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKasi CTPYKTypa TBEPABIX TE,
MeXaHU3Mbl 00pa30BaHUsI KPUCTAIIIMYECKOM pPEeIIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghusa: mMarHuTHBIE TONIOCa 3€MIIM, 3aJi€KUM MarHUTHBIX pyaA, (GOTOChEMKa
3€MHOW MOBEPXHOCTH, MPEACKAZAHUE 3EMIICTPACECHUN.

Texnonoeus: JWHUM  DIIEKTPONEpPENad, TEHEpaTOp IEPEMEHHOTO  TOKa,
AIIEKTPOJBUTATENb, HHAYKIIMOHHAS TI€4b, pajap, paluONpPHEMHHK, TEJIEBU30P, AaHTECHHA,
tenedon, CBYU-neub, NpOEKUMOHHBIM amnmapar, BOJOKOHHAS OITHUKA, COJHEYHas
Oarapes.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne  yuebHoro  mpeamera  «dum3uka»  Ha  YpOBHE  CPEJIHETO
obmero oOpazoBanus (0a30BBIE ypPOBEHB) JOJDKHO OOECHEYUTh JOCTHIKCHUE
CIENYIONMUX JIMYHOCTHBIX, METANPEIMETHBIX ¥ TPEIMETHBIX 00pa30BaTEIBHBIX
pE3yJIBTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JlnuHOCTHBIE pe3yNbTaThl OCBOCHUsI yueOHOTOo mpeamera «Duznuka» IOTKHBI
OTpaXaTh TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOUIUXCS  PYKOBOJICTBOBATHCS
chOopMHUpPOBAaHHOW BHYTPEHHEW TO3MIIMEH JIMYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpHMEHTAINH, TO3UTHUBHBIX BHYTPEHHHUX yYOCKICHUH, COOTBETCTBYIOIINX TPAIUIIMOHHBIM
IEHHOCTSM POCCHMCKOro OOIIECTBA, pACUIMPEHUE MKU3HEHHOIO OIbITa W OMbITA
JNEATENPHOCTH B TMPOLECCE peal3ali OCHOBHBIX HAIPaBJICHUNW BOCIHUTATEIbHOU
JeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskaaHCKOr0 BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh TPAXKIAHCKOM TO3MLMK OOydarolmerocs Kak aKTUBHOTO
Y OTBETCTBEHHOTI'O YJIEHA POCCUIMCKOro OOIIECTBA;

NPUHSTUE TPATUIIMOHHBIX OOIIEUEIOBEYECKUX T'YMAHUCTUYECKUX U IEMOKPATHUECKUX
LICHHOCTEH;

TOTOBHOCTb BECTHM COBMECTHYK) JEATEIBHOCTb B HHTEPECAX TIPAXKIAHCKOIO
oO1iecTBa, y4acTBOBaTh B CAMOYIPaBIECHUHU B 00pa30BaTEIbHON OpraHU3aliiy;

YMEHHE B3aMMOJECUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHM C UX
(GYHKIUSAMU U Ha3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOM JEATEIIBHOCTH;

2) IaTPHOTHYECKOr0 BOCIIMTAHMSA
c(hOpPMHUPOBAHHOCTh POCCUMCKON IPasKIaHCKOW UEHTUYHOCTH, TATPUOTU3MA;
[IEHHOCTHOE€ OTHOLIEHHWE K TOCYHAapCTBEHHBIM  CHUMBOJIAM, JIOCTHXKCHUAM
POCCHICKHX YUYEHBIX B 001aCTH (PU3UKH U TEXHHUKE;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOIO MOBEACHUS;

CIIOCOOHOCTh  OIICHMBATh CUTYyallMI0 ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI W LEHHOCTH, B TOM YHUCIE
B JICSITEJIbHOCTH YYEHOTO;

OCO3HAHME JUYHOTO BKJIAJIa B MIOCTPOECHUE YCTOMYUBOIO Oy TyIIETro;
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4) 3¢TeTHYE€CKOr0 BOCIIMTAHUS:
ACTETUYECKOEC OTHOIICHWE K MUPY, BKIIOYas ICTCTHUKY HAyYHOTO TBOPYECTBA,
puCyIero (Gu3NIecKoi HayKe;

5) Tpy10BOr0 BOCIUTAHMS

WHTEpPEC K pasNInyHbIM cepaMm mpodecCHOHATLHON NESITeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKON M TEXHMKOH, YMEHHUE COBEpIIaTh OCO3HAHHBINA BBHIOOp Oymylei
poeCCHH B Peai30BhIBATh COOCTBEHHBIC )KM3HCHHBIC IJIAHBL;

TOTOBHOCTB ¥ CIIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 00J1aCTH (PU3UKU
Ha TIPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rHYeCKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYPhI, OCO3HAHUE TJIO0AILHOTO XapaKTepa
IKOJIOTHYECKUX MPOOIIEeM;

IUIAHUPOBAHHUE M OCYIIECTBICHUE JCUCTBUU B OKPYXKAKOIIEH Cpele Ha OCHOBE
3HaHM LEJIeW YCTOMYUBOIO Pa3BUTHs YEJIOBEYECTBA;

Pacmmpenne omnbiTa OeATENbHOCTH 3KOJIOTHUYECKOM HAIMPABIEHHOCTH HAa OCHOBE
UMEIOITUXCS 3HAHUH 110 PU3HKE;

7) IEHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAYYHOW NESTEIBHOCTH, TOTOBHOCTh B MPOIIECCE M3yUCHUS
(GU3MKM  OCYIIECTBISATH  NPOEKTHYHD U MCCIEAOBATENbCKYIO  JACSTEIBbHOCTD
WHAMBHUIYAIBHO U B TPYIIIIE.

B mporiecce nocTHKEHHS] JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHSI MPOTPAMMBI 110
busnke JUII  YpOBHSA ~ cpeaHero  obmero  o0Opa3oBaHUS <y OOyYaromuxcs
COBEPIIICHCTBYETCS AMOIMOHATBHBIH WHTEJUICKT, IpeImoIararoIIHiA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIMOCOOHOCTh TOHHMMATh CBOE HMOILMOHAIBHOE
COCTOSIHHE, BUJIETh HANPABIECHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAIBHOM C(ephl, ObITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJb, YyMEHHE MPUHUMAThH
OTBETCTBEHHOCTb 32 CBOE MOBEJIEHUE, CTIOCOOHOCTH a/IallTUPOBATHCS K SMOIIMOHAIBHBIM
U3MEHEHUSM U MPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIlMM, BKIIOYAIOLIEH CTpeMJIEHHE K JOCTWKEHHUIO IIeNu
U yClexy, ONTUMHU3M, HWHHUIMATUBHOCTh, YMEHHE JeHCTBOBAaTh, HMCXOIs W3 CBOHUX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHUIO
U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBAaTh OTHOIICHHS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH MHTEPEC U pa3peiiaTb KOHQIUKTHI.
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METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE JEHCTBUS
ba3oBble JJoruueckue JeMCTBUA:

CaMOCTOSITETILHO (DOPMYJIMPOBATh U aKTyaJIU3UPOBaATh MPOOJIEMyY, paccMaTpUBATh
€€ BCECTOPOHHE;

ONpEeNeNATh 1EIU JEATEIbHOCTH, 3a/JaBaTh MapaMeTpbl W KPUTEPUHU MX
JIOCTVKEHUS

BBISBJISITh 3aKOHOMEPHOCTH W TIPOTUBOPEUUSI B PACCMATPUBAEMBIX (PU3UUECKUX
SIBIICHUSX;

pa3zpabaThiBaTh IUIAaH pEHICHUS MPOOJIEMbl C YUYETOM aHallh3a HMEIOIINXCS
MaTepUaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHb KOPPEKTUBBI B ACATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJIEICTBUI JESITEIbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATh PA0OTy B YCJIOBHUSAX PEaIbHOTO, BUPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUU KU3HEHHBIX ITPOOIIEM.

Ba3oBble uccienoBaTeIbCKHe NeHCTBUS:

BIIAJICTh HAyYHOW TEPMHUHOJOTHUEH, KIIOYEBBIMU TMOHATUSAMH W METOJIaMU
bu3nuecKoil HayKu;

BJIJICTh HAaBBIKAMH Y4eOHO-HCCIICIOBATEIBCKOW W TIPOSKTHOW IESATEIHHOCTH B
obnact (U3NKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY ITOMCKY
METOJIOB PEIICHHMS 3a7a4 (GU3HUSCKOTO COACPIKAHMUS, TPUMEHEHHUIO Pa3INYHBIX METOJ/IOB
TIO3HAHMS,;

BIIAJCTh BUIAMU JCATEIBHOCTH 10 TIOJYYCHUIO HOBOTO 3HAHUS, €To
WHTEPIPETAUN, TPEOOPA30BAHUIO M MPUMEHECHHUIO B PA3JIMYHBIX YUCOHBIX CHUTYaIUSX,
B TOM YHCJIE TIPU CO3/IaHUU YIEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh IPUIMHHO-CIICJICTBEHHBIC CBSA3H M aKTyaJIM3UPOBATh 3a7a49y, BBIIBUTATh
TUIIOTE3y €€ PEIICHUS, HaXOUTh apTYMEHTHI JJIS I0Ka3aTeIbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUHN PEIIICHHUS,

aHATM3UPOBATh TOJIYYCHHBIC B XOJE PEIICHHsS 3aa4ll PE3yJIbTaThl, KPUTHICCKU
OIICHUBATH WX JIOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHECHNUE B HOBBIX YCIIOBUSIX;

CTaBUTh ®  (OPMYIUPOBaTh COOCTBEHHBIC 3a7aull B  00Opa3oBaTEIHHOU
JEATETHLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT,

yMETh TIEPCHOCHUTHh 3HAHUSA 1O (QU3MKE B  MPAKTHYECKYH  00JacTh
KU3HECATCIILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh OPUTHHATHHBIC TTOAXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHU.
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Pab6ora ¢ unopmaumeii:

BJIQ/JIeTh HAaBBIKAMHM TOJMy4YeHUs uHpopMammu (U3NYECKOTO COJEpKaHUA
U3 HCTOYHHMKOB pa3HBIX THIIOB, CAaMOCTOSITEIbHO OCYIIECTBIISTh IOWCK, aHaJuU3,
CUCTEMATHU3allMI0 W MHTEpPOpETaluio HHGPOpMAlUU pa3iuuHbIX BUAOB U (opm
IpEJICTaBICHHUS;

OLICHUBATh IOCTOBEPHOCTh HH(OpMAIIHH;

UCIIOJIb30BaTh CpeACcTBa MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
B pEUICHUM KOTHUTUBHBIX, KOMMYHHMKAaTHBHBIX W OpPraHM3allMOHHBIX  3aJa4
C coOmoJieHueM TpeOOBaHUN HSPrOHOMMKHM, TEXHMKH O€30IaCHOCTH, TUTHMEHBI,
pecypcocOepekeHrs, MpaBOBbIX M 3TUYECKHX HOPM, HOPM HUH(OPMAIMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpPX aHHUS B Pa3iIMUHbIX (opMaTax C y4eToM
Ha3HAuYeHUd HMHPOpPMAllUM U LEJIEBOM ayJAUTOPHUH, BBIOMpas ONTHUMAIbHYIO (opMy
IPEICTABIICHNS U BU3yaJIU3aL1U.

KoMMyHUKaTHBHBIE YHUBEpPCAJbHbIE yueOHbIEe JeiiCTBHS

OO0menue:
OCYILIECTBIIATH OOIICHUE HA ypoKaX (PU3HKH U BO BHEYPOUHOU JEATEIHLHOCTH;
pacro3HaBaTh NPEANOChUTKA KOHMIUKTHBIX CUTYallUd U CMSTYATh KOH(DJIUKTHI;
Pa3BEpPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM S3bIKOBBIX

CPEICTB.

CoBMecTHAsI 1eAATEJILHOCTD:

MOHUMATh U UCTOJI30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIUBUTyJIbHOWU PaOOTHI;

BBIOMPATH TEMATUKY ¥ METOJIbl COBMECTHBIX JICHCTBHUI C YIETOM OOITUX HHTEPECOB,
Y BO3MOXHOCTEM Ka)KJI0T0 YJICHA KOJUICKTUBA,

MIPUHUMATH LIEJIM COBMECTHOU JESATEIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JIEUCTBUA T10 €€ JOCTUKEHHUIO: COCTABJIATH IUIAH ACUCTBUM, PACIIPEAEIATh POJIU C YYETOM
MHEHUW y4aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJAJa M KaXKJIOr0 yYaCTHUKA KOMAaHJbl B OOIIUI
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemyiaraTb  HOBBIE IPOEKThI, OLCHUBATh MIACH C IIO3ULUUM  HOBU3HBI,
OPUTHMHAJIBHOCTH, IPAKTUYECKOU 3HAYUMOCTH;

OCYLLIECTBIIATh O3UTUBHOE CTPATETUYECKOE IOBEICHUE B PA3IUYHBIX CUTYAlUX,
IPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE AeHCTBUSA
Camoopranu3anus:

CaMOCTOATENLHO OCYIIECTBIISATh O3HABATEIBHYIO JIEATETLHOCTh B 00J1aCTH (PU3UKH
U aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh M (POPMyIHpPOBATH COOCTBEHHBIC
3a/1a4u;
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CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUS PACYETHBIX M KAa4ECTBEHHBIX 3a]ad,
IUIaH BBIMOJIHEHUS] MPaKTUYECKOW padOThl C yYEeTOM MMEIOIIUXCS PEeCypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacIIMpATh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JTUYHBIX MPEATNIOYTEHU;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelLICHHUE;

OLICHUBATh MPUOOPETEHHBIH OMBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAMIIMN B 00JIacTh (PU3MKH,
MIOCTOSIHHO MOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb:

JaBaTh OLIGHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JIE€ATEIHHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YyJIbTATOB IIEIISIM;

BJIaJICTh HABBIKAMU MO3HABATEIBLHOM pe(IEKCHM KaK OCO3HAHMS COBEPILAEMBIX
JENUCTBUN U MBICIIUTEIBHBIX MTPOIIECCOB, UX PE3YyJbTaTOB U OCHOBAHMIA;

WCIIOJIB30BaTh MpUEMbl pedieKCUM JJis OLICHKU CHUTyallud, BbIOOpa BEPHOIO
pEelIeHuUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MMPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHUBBI M apPTyYMEHTBI IPYTUX MIPU aHATIU3E PE3yJIbTaTOB JIEATEIHHOCTH.

IIpunsiTHe ceds U APyrux:
NpUHUMATh ce0s1, TOHUMasi CBOU HEJJOCTATKU U JJOCTOMHCTBA,
IIPUHUMATh MOTHBBI M ApTYMEHTHI APYTUX [PU aHAJIN3E PE3YIbTATOB ACATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLINUOKY.

HHPEAMETHBIE PE3YJIbTATBI

B mpornecce usyuenus kypca kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce
00yYaronuiicss HAyYUTCA:

JEMOHCTPUPOBATh Ha TMpUMEpax pojdb M MecTo (PU3UKu B (PopMUpOBaAHUHU
COBPEMEHHOW HAy4YHOM KapTUHbI MHpPA, B PA3BUTUU COBPEMEHHOM TEXHUKHU
Y TEXHOJIOTHH, B IPAKTUYECKOM JESITEIbHOCTH JIFOJICH;

VUUTHIBATh  TPAHUIBI TNPUMEHEHUS  W3YUYEHHBIX  (PU3WYECKUX  MOJCIICH:
MaTepualibHas TOYKa, MHEpIUajbHas CHUCTEMa OTCYEeTa, aOCOJIOTHO TBEPAOE TEJIO,
uJeadbHbIA Ta3, MOJEIU CTPOCHHUS Ta30B, JKUJIKOCTEH W TBEPJIbIX TeJ, TOYCUHBIH
AIIEKTPUUECKUH 3apsij] MPU PEeIIeHUH (PU3NYECKUX 3a]1a4;

pacrio3HaBath (U3MYECKHE SIBJICHUS (TIPOLIECChI) U OOBSACHITH HMX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETUUYECKOH TEOpPUM CTPOCHUS BEIIECTBA
U DJIEKTPOJUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUXKECHHUE,
CBOOO/JHOE TMaJeHUE TeJ, JBM)KCHUE MO OKPYKHOCTHU, WHEPIHs, B3aUMOJCHCTBUE
ten, auddysusi, OpOyHOBCKOE [BHXXEHUE, CTPOCHHE >KMJIKOCTEH U TBEPABIX Te,
U3MEHEHHEe oObeMa Tel NPU HarpeBaHuM (OXJIaXIACHUHU), TEIJIOBOE PaBHOBECHE,
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HCIapeHre, KOHICHCallUsl, TIJIaBJIeHUe, KPUCTAILIU3AIIMs, KUTICHUE, BIaXKHOCTh BO3/IyXa,
MOBBIIICHUE JIaBJCHUS raza MPU €ro HarpeBaHWU B 3aKPBITOM COCYJIE€, CBSI3b MEXKIY
rapaMeTpaMH COCTOSIHUS Ta3a B H30MPOIEccax, JIEKTpU3aALMS TeJ, B3aUMOJCHCTBUE
3aps0B,;

OMHUCBHIBATh MEXAHUYECKOE JBI)KCHHE, HCIOIb3YS (U3UYCCKHE BEIUIHHBI:
KOOpJIMHATa, MyTh, NIEpEMEIICHHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHila, UMITYJIbC
Tejla, KWHETHYEeCKas »dHEprus, IOTCHIMalbHAs SHEPrusi, MeXaHuyeckas pabdorta,
MeXaHW4YeCKass MOIIIHOCTh; IIPH OMMCAHUM TPABUIBLHO TPAKTOBATh (PU3MUECKUN CMBICIT
UCIIOIb3YEMBIX BEJIWYUH, HMX OO0O3HAYEHHUS W EIUHUIBI, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3HUECKYIO BEIMYMHY C JIPYTUMH BETUINHAMH;

ONHUCHIBaTh U3yUYEHHbIC TEIJIOBBIE CBOMCTBA TE€ M TEIUIOBBIC SIBJICHUS, UCTOJIb3YS
(bU3UYECKIE BEIMYHMHBI: JIaBJIICHUE ra3a, TeMIepaTypa, CpeaHsas KHHETHIeCKas SHEPTUs
Xa0TUYECKOTO0 JIBMDKCHHUS MOJICKYJ, CpPEIHEKBaJApaTU4yHas CKOPOCTbh  MOJICKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS SHEprus, padora ra3a, Kodh(UIMEHT MOJIE3HOTO
JEWCTBUS TEIJIOBOT'O JIBUTATENsI; IIPH OMUCAHUM TPABUIBLHO TPAKTOBATh (YM3UUCCKHUI
CMBICJI HCTOJb3yeMbIX BEIWYWH, UX 0003HAUCHUS W CIWHUIIBI, HaXOJUTh (OPMYJIBI,
CBSI3BIBAOIME JAHHYIO (PU3HYECKYIO BETMYHMHY C IPYTUMH BeJTUYNHAM;

ONHUCHIBaTh M3YUYCHHBIC DJICKTPUUYECKHE CBOWCTBA BEIIECTBA W DJIEKTPUUECKUE
SBJICHUS (MPOLIECChl), MCIOJIB3Ysl (U3UYCCKHE BEIMYMHBI: DJICKTPUUYSCKUN 3apsi,
AIIEKTPUYECKOE TI0JIE, HAMPSHKEHHOCTh I0JIs, MOTEHIHMa, PAa3HOCTh IOTECHIMAJIOB;
IIPU OTIMCAHUM MPABUIILHO TPAKTOBATHh (PM3UICCKHI CMBICIT HCTIOJIb3YEMbIX BEJTUUUH, UX
0003HAYCHUS W CIMHMIIBI, YKa3bIBaTh (hOPMYJIBI, CBS3BIBAIOIINE AAHHYIO (DHU3UYECKYIO
BEJIMYMHY C APYTUMHU BEJIMYMHAMU;

aHaJIU3UPOBaTh (U3UUYECKHE MPOIECCHI U SBJICHUS, HCTIOJIb3Ys (DU3NYECKUE 3aKOHBI
Y TIPUHUUNBL: 3aKOH BceMupHoro tsrorenuss, I, II m III 3axkonsl HeroTOHA, 3aK0oH
COXpaHEHMS MEXAHWYECKON »HHEpPruM, 3aKOH COXPAaHEHHS HUMIYJIbCA, MPUHITUII
CYINEpIO3ULIMM  CHUJI, TMPUHIUN PABHOINPABUA HHEPIUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, T'a30BbIE€ 3aKOHBI, CBA3b
CpeaHel KWHETHMYECKOW SHEPruy TEIUIOBOTO JIBIXKCHHUS MOJICKYJ C aOCOIOTHOM
TeMIIepaTypoi, MEPBbIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHUS DJICKTPUUECKOIO
3apsiia, 3akoH KysioHa, mpu 3TOM pa3iaudaTh CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTH4YECKOE BBIPAKEHUE U YCIOBHUS (rpaHUIIbl, 00JaCTH) IPUMEHHUMOCTH;

OOBSICHATh OCHOBHBIC TNMPUHIUIBI JCHCTBUSI MAallWH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3zivyarh YCIOBHS HX OE30MACHOTO HCIOJb30BaHUS B MOBCEIHEBHOMN
KU3ZHU;

BBITIOJIHATH AKCIICPUMEHTHI 10 UCCIISOBaHUIO (DM3UICCKHUX SBIICHUN H IPOIECCOB
C HCMOJb30BAaHUEM IIPSMBIX, U KOCBEHHBIX HM3MEPCHHH, IIPH 3TOM (POpMYIHPOBATH
npobieMy/3agady H THIOTE3y Yy4eOHOro SKCIIEpUMEHTa, COOHMpaTh YCTaHOBKY
13 MPEITI0OKEHHOTO 000pYA0BaHHS, MPOBOAUTE ONBIT B (POPMYJIUPOBATH BHIBOJIBL,

OCYIIIECTBIIATH MPSIMbIE U KOCBEHHBIC U3MEPEHUS (DHU3NUSCKUX BEIIMYHH, IIPU STOM
BBIOMpaTh ONTHMAIBHBIM CIIOCOO H3MEPEHUS M HCIIOJIb30BaTh HM3BECTHBIC METOIBI
OLICHKU MMOTPEIIHOCTEN U3MEPEHHU;
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UCCJIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUECKHUMH BEIMUYMHAMU C HCIOIb30BaHHUEM
IPSIMBIX U3MEPEHHH, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yIbTAThI
MOJyYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIWYUH B BHUJE TaOnuIl U TpaduKoB, J€iaTh
BBIBO/JIBI 110 PE3yJIbTaTaM UCCIICJOBAHMS,

coOro1aTh paBwiia 0€30MacHOTO TPyAa IPH MPOBECHUH UCCIICIOBAHUN B paMKax
y4eOHOro HSKCHEePUMEHTa, y4eOHO-UCCIIEOBATEIbCKON M IMPOEKTHOM JEeSTEIbHOCTH
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U 1a0OPATOPHOTO 000PYAOBAHMS;

pelaTh pacyeTHBIC 3a7aud C SIBHO 3alaHHOW (PU3MYECKOW MOJENbI0, MCIIONb3YS
¢usnyeckue 3aKOHbI M TPUHIUIBI, HA OCHOBE aHAlM3a YCJIOBUS 3a/addl BBIOMPATH
($uU3NYECKyI0 MOJETb, BBIICIATh (PU3MUECKUE BETUYHHBI U (POPMYJIbI, HEOOXOIUMBIC
JUI €€ PeLeHUs], MPOBOIUTh PACYEThl M OLIEHUBATH PEAbHOCTD MOJYYSHHOTO 3HAYCHUS
(bU3UICCKON BEIIMUHUHEL;

pelaTh KayeCTBEHHbIE 3aJjaud: BBICTPAaWBATh JIOTMUYECKH HEMPOTUBOPEUUBYIO
LENOYKY PacCy JI€HUNH C HCHOJIb30BAaHUEM M3yUEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEU
U PU3NYECKUX SBJICHUH;

UCMOJIb30BaTh IPU PEIICHUU Y4YeOHBIX 3a7ad COBPEMEHHbIE HMH(OpPMAalMOHHBIE
TEXHOJIOTHH JJII TIOWCKA, CTPYKTYpUPOBAaHWsS, HHTEPHPETAIMU W TPEICTABICHUS
y4eOHOW 1 HAyYHO-TIOMYJISIPHON HH(GOPMAITUH, TOTyUYEHHOU U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTHUECKH aHATM3UPOBATH TOTydaeMyr0 HHPOPMAIIHIO;

IPUBOIUTH TPUMEPH BKJIAJa POCCUHUCKUX M 3apyOeKHBIX YUYCHBIX-(PH3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MUpPa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

UCIIONb30BaTh TEOPETHUECKWE 3HaHWsA 1O (U3MKe B TIOBCETHEBHON >KWU3HU
uist obecriedeHus: 0e30MacHOCTH MpU OOpalleHUH C NpuOOpaMM U TEXHUYECKUMU
yCTPOMCTBAMH, IJIsi COXPAHEHHsI 3/0POBbS M COONIOJICHUS HOPM HKOJOTMYECKOTO
MOBE/ICHUS B OKPYKAIOLIEH CpeJIE;

paboTaTh B IpyMIIE C BHIOJIHEHUEM Pa3IMYHBIX COIMATBHBIX POJICH, MIIaHUPOBAThH
paboTy TIpynmbl, palUoOHAIbHO pacHpenessTh O0O0s3aHHOCTH M IUIAaHUPOBATh
JeSITEIbHOCTh B HECTAHJAPTHBIX CUTYalIMAX, OLIEHUBATh BKJIAJ] KaXJ10I'0 U3 YYaCTHUKOB
TPYNIBI B PEIIEHUE pacCMaTPUBAEMOM MPOOIEMBI.

B npouecce usyuenus kypca ¢pusnuku 6a3oBoro yposHs B 11 ki1acce o0yyaronuiics
HAy4UTCS:

JEMOHCTPUPOBaTh Ha MpUMEpax pojb M MecTo (QU3UKU B (QOpMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpAa, B PA3BUTUU COBPEMEHHOM TEXHUKU
YU TEXHOJOTHM, B TNPAKTUYECKOW MAEATEIBbHOCTU JIIOAEH, LEIOCTHOCTh M E€IUHCTBO
(u3HYeCcKOl KapTUHBI MUDA;

YUUTHIBaTh TPAHULIBI MPUMEHEHUS] M3YyUYEHHBIX (U3NYECKUX MOJENEH: TOYCUHBIH
IIEKTPUYECKUH 3apsfl, JIyd CBETA, TOUCUHBIM UCTOYHUK CBETA, AAEpHas MOJEIb aTOMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/[pa IPU pelIeHnn GU3NYECKUX 3a/1a4;
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pacrio3HaBaTh (U3MYECKHE SBJICHUS (TIPOLIECChl) U OOBACHATH HUX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMUKH W KBAaHTOBOM (DU3MKH: 3JEKTpUUECKass MPOBOAMMOCTb,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, 3JEKTPOMATrHUTHAs WHIAYKUUSA, AEMCTBUE MArHUTHOIO TOJs HA MPOBOJHUK
C TOKOM M JBWXKYIIMWCS 3apsAl, OJEKTPOMAarHUTHbIE KOJIEOAHWUS M  BOJHBIL,
OPSIMOJIMHEMHOE pacIpOCTpaHEHUE CBETa, OTPaKEHHE, IPETOMIICHUE, HHTEpepeHIus,
mupakiuus W TOJSpPU3alMs CBETa, AHWCIEpPCUs CBeTa, (OTOIIEKTpUUECKUU dPdeKT
(pororddexT), cBeToBOE naBiieHHE, BO3HUKHOBEHUE JIMHEWYATOTO CIIEKTpa aroma
BOJIOPO/1a, ECTECTBEHHAS U UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

ONMKCHIBATh U3YYEHHBbIE CBOICTBA BelllecTBa (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTHYECKHUE, JIEKTPUUYECKYIO MPOBOJMMOCTD PA3JIMYHBIX CPEN) U 3JIEKTPOMArHUTHBIE
ABJICHHS (MPOLECCHI), UCIIONb3YS (DU3UUECKUE BEIMUUHBI: DJIEKTPUUECKHUM 3apsij, cuiia
TOKa, OJJICKTPUUECKOE HAMpSIKEHUE, JJICKTPUUYECKOE COIMPOTHUBIICHHE, Pa3HOCThb
NOTEHINAJIOB, JIEKTPOABMKYIIAs CHIIA, pad0Ta TOKA, MHAYKLHMS MATHUTHOTO MOJIs, CHUJIa
Awmnepa, cuna JlopeHna, WHAYKTUBHOCTb KATYIIKH, OHEPTUs DIEKTPUUYECKOTO
¥ MarHUTHOIO TIOJIEH, MEPHOJ] U YacTOTa KojeOaHui B KoJieOaTeIbHOM KOHTYpE, 3aps]l 1
Cuja TOKa B NPOLECCE TAPMOHUYECKUX BJIEKTPOMArHUTHBIX KojeOaHuil, (PoKycHoe
paccTostHUE W ONTHYECKas CHJia JIMH3bI, TMPU OINUCAHWU TPABWIBHO TPaKTOBATh
($u3NYECKU CMBICI UCTIOIB3YEMBIX BETMYHMH, UX 0003HAUCHUS U €IUHUIIBI, YKa3bIBAThH
(dbopMyJIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTUMH BEIMYMHAMU;

OIKCHIBaTh U3yUEHHbIE KBAHTOBBIC SIBIICHUS U MPOLIECCHI, UCIONB3YS (PU3NYECKUE
BEJIMYHMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YaCTOTAa CBETA, SHEPTUS
U UMITYJIbC (POTOHA, EPUO/ MOTypacnaaa, SHEPTUs CBI3U ATOMHBIX SIJIEP, TPU ONTUCAHUU
MPABUIHLHO TPAKTOBATh (DU3UYECKUN CMBICI MCIIOJIB3YyEMbIX BEIUYHUH, UX 0003HAUCHUS
U €JIMHULIbI, YKa3bIBaThb (POPMYIJIbI, CBS3bIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUYHUHY
C IPYTUMH BEJIMYMHAMU, BHIYUCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBI

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHI U SIBICHUSA, UCTIOIB3YS PU3NIECKUE 3aKOHBI
U TPUHIUIBE: 3aKoH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapaIeNbHOTO COCAMHEHUS
IIPOBOJTHUKOB, 3aKOH Jlxoyisi—JIeHua, 3aKOH 3JIEKTPOMATHUTHOW HMHAYKLIHWH, 3aKOH
OPSIMOJIMHEMHOTO  paclpOCTPAHEHUsS CBETa, 3aKOHbl OTPAXEHUS CBETa, 3aKOHBI
IpeIOMJICHUS] CBETa, ypaBHeHUE OWHINTEeHHa s GoTtorddexTa, 3aKOH COXpaHEHUS
DHEPrUH, 3aKOH COXPAHEHHS HMMITYJIbCA, 3aKOH COXPAaHEHHs AJIEKTPUYECKOro 3apsja,
3aKOH COXpaHEHHUs MaCCOBOT0 YHMCIIA, MOCTYNaThl bopa, 3aKk0H panoakTUBHOIO pacnaja,
OpU 3TOM pa3inyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHU4YecKoe
BBIPAKEHUE U yCIIOBUSA (IPpaHULIbI, 00JIaCTH) IPUMEHUMOCTH;

ONpPENENSTh HaAMpaBiICHUE BEKTOpPAa WHIYKIMM MArHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, cujibl Amrnepa u cuibl JlopeHua;

CTPOUTh W OINKCHIBATh U300pAKEHUE, CO3/1aBa€MOE€ TUIOCKHM 3€pKaJioM, TOHKOMN
JINH30M;

BBINIOJIHATH SKCIIEPUMEHTHI 110 MCCIIEOBAaHUIO (PU3UUECKUX SBJIICHUN U MPOIECCOB
C HCIIOJIb30BAaHUEM IMPSIMBIX, U KOCBEHHBIX H3MEPEHH: Mpu 3TOM (OpMYIHUPOBATH
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npobieMy/3aady H THIOTE3y Yy4eOHOro HSKCIIEpUMEHTa, COOHMpaTh YCTaHOBKY
U3 MPEAJIOKEHHOTO 000pYA0BaHUS, IPOBOAUTH OIBIT  JOPMYITHPOBATH BEIBOBL;

OCYIIECTBJIATH MPSMBIE U KOCBEHHBIC U3MEPCHUS (PHU3NUECKUX BEIIMUWH, ITPHU ITOM
BHIOMPATh ONTHUMAIBHBIM CIHOCOO W3MEPEHHsS] U HCIIOJIb30BAaTh W3BECTHBIE METOJIbI
OLICHKH ITOTPELIHOCTEN U3MEPEHHUI;

HCCJIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HUCIOJIb30BAaHUEM TMIPSIMBIX
U3MEpPCHUN: TIPH JTOM KOHCTPYHPOBaTh YCTaHOBKY, (DHUKCHUPOBATh PE3yJIbTATHI
MOJIYYEeHHOW 3aBUCHUMOCTU (PM3MUECKUX BEJIMYMH B BUC TaOJIUIl U IPaQUKOB, J1€JIaTh
BBIBOJIBI IO pE3yJIbTaTaM MCCIICI0BAHNUS,

coOJTI0/1aTh TIPaBMIIa OE30MIACHOTO TPY/Ia MPH MPOBEICHUHN UCCIICIOBAHUN B PaMKax
y4eOHOTO J3KCIEPUMEHTa, y4eOHO-HCCIICIOBATEILCKON MW TIPOSKTHOW ESTEIbHOCTH
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a0OPATOPHOTO 000PYAOBAHMUS;

peraTh pacdeTHBIC 3a/Jadd C SBHO 3aJaHHON (U3MUECKOW MOJCIBIO, MCTIOIL3YS
¢dbu3nyueckrue 3aKOHbl M TMPUHIMUIIBI, HA OCHOBE aHalih3a YCIOBUA 3a7adyd BBIOWpATh
(U3UYECKYIO MOJIENb, BBIACISITH PU3NUECKHUE BETUINHBI U (POPMYITBI, HEOOXOIUMBIE JIJIS
€¢ pEIICHHs, TTPOBOJIUTh PACUYCThl M OIEHUBATH PEATLHOCTH IMOJTYYEHHOTO 3HAUYCHUS
(bU3UYECKON BEIIMUUHBL;

pemaTh Ka4deCTBEHHBIC 3aJadd: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUUBYIO
LEMOYKY pPaCCyk JICHHM C HCIOJb30BAHUEM H3YUYEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEH
U GU3UYECKUX SBICHHUM;

WCITOJIB30BaTh TPH PEIICHUH YYEOHBIX 3a/ad COBPEMEHHBIC HH(POPMAIMOHHBIC
TEXHOJIOTUM JUIsI TIOMCKA, CTPYKTYPUPOBAHUS, HMHTEPIIPETAIMU U MpPEeACTaBICHUS
y4eOHOM 1 HAYYHO-TIOMYJISIPHON HH(POPMAIIUU, TIOTYYEHHON U3 Pa3TUIHBIX HCTOYHHKOB,
KPUTHYCCKU aHAJTU3UPOBATH MOJyIaeMYI0 HH(POPMAIIHIO;

OOBSCHATh MPUHIIHIMBI JIEUCTBUS MAIINH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pasnuyaTh YCIOBHUS UX 0€30MaCHOr0 UCTIOIb30BaHUS B IIOBCEIHEBHOM KU3HH;

MPUBOJNTH TMPUMEPHI BKJIaJa POCCHHCKHX W 3apyOeKHBIX YYCHBIX-(U3HKOB B
pa3BUTHE HAYKH, B OOBICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTUH;

WCIIOJIP30BAaTh TEOPETUYECKHE 3HAHUS 10 (U3NKE B TOBCETHEBHOW KU3HU
st obecriedeHus: ©6e30mMacHOCTH MpU OOpalieHUH C NpUOOpaMM U TEXHUYECKUMU
YCTPOWCTBAMH, JII COXPAHEHUS 370pPOBbSI U COONIOACHHUS HOPM DKOJOTHYECKOTO
MOBEICHUS B OKPY>KaIOIIEH CpeJie;

paboTaTh B IPYyIIE C BHIMOIHEHUEM PA3IUYHBIX COIMATBHBIX POJICH, MJIAHUPOBATh
paboTy TpyHmbl, pPaIMOHAIBHO pACTIpENeisITh OOS3aHHOCTH W  IUIAHUPOBAThH
JESITETLHOCTh B HECTAHJAPTHBIX CUTYAIMSIX, OIEHUBATh BKJIAJ] KaXKJOTO U3 YYACTHUKOB
TPYIIIIBI B pEIIEHUE PacCMaTPUBACMOM MPOOIIEMBI.
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TEMATHUYECKOE IIVTAHUPOBAHHUE!'

10 KJIACC
HanmenoBanue
Ne OCHOBHBIE BUJIBI J€ATEIHLHOCTH
pa3aesinoB U TEM IIporpamMmmHoOe coziepKaHue
n/n oOy4aromuxcs

y4e0HOTO IpeaAMeTa

Paznen 1. @®u3uka 1 MeTOAbI HAYYHOI' O NO3H

AaHuA

1.1 | ®usuka u METOBI 2 ®dusznka — HayKa O IPUPOJE. N3ydeHne HayuHbIX (3MIUPUUECKUX

HAy4YHOTI'O IO3HAHUS Hayunble MeTO/IbI TO3HAHUS Y TEOPETUYECKHX ) METOA0B TO3HAHUS
OKPY’KarOILEro MUpA. OKPY’KaroIEero MUpa.
Ponb akcniepumenTa u Teopun OO6cyx1eHne rpaHul IPUMEHUMOCTH
B [IPOLIECCE NTO3HAHUS IPUPOJIBI. ($u3NYECKUX 3aKOHOB U TEOPHIl.
OKCHEpUMEHT B (PU3HKE. Pabota B rpymme no noaroToBKe
MopenupoBanue GU3NIESCKUX KOPOTKHUX COOOIICHH O POJIK U MECTE
SIBJICHUU U niporieccoB. HayuHble (U3HKHU B HAyKE U B IPAKTUYECKOU
runoTe3bl. PU3N4ecKre 3aKOHbI NESATENBHOCTH JIIOJEH.
Y TeopuH. ['paHulpl NpUMEHUMOCTH | JIeMOHCTpanus aHaIoroBbIX
¢u3nyeckux 3akoHOB. [IpuHImn 1 U POBBIX U3MEPUTEIBHBIX
COOTBETCTBHS. npruOOPOB, KOMIBIOTEPHBIX AATUHUKOB.
Ponb u MmecTo duzuku OcBoeHre OCHOBHBIX MPUEMOB paOOThI
B (popMHpOBaHMH COBpEMEHHON ¢ uudpoBoit tadboparopueit no pusrke
HAay4YHOU KapTHUHBI MUDA,
B IIPAKTHUYECKOU JESATETLHOCTH JTFOACH

Htoro no pazgeny 2

! TIpu paspabotke pabouell MPOrpamMMbl B TEMAaTHYECKOM IUIAHUPOBAHMU JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH MCIIOJIB30BAHHS SJIEKTPOHHBIX (LU(POBBIX)

O6paSOBaTGJ'IBHBIX PECYpPCOB, ABJIAOMINXCA y‘le6H0—M€TOI[I/ILI60KI/IMI/I MartepuajiaMu, COACPIKAHUC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCIILCTBY 00 O6pa30BaHI/II/I.
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Pasznena 2. Mexanuka

2.1

Kunematuka

MexaHnyeckoe JBUXKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBrkeHns. Cucrema oTcyera.
TpaekTopusi.

[lepemenienue, CKopocTh (CpeaHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTb )
Y YCKOPEHHE MATEPUATIbHON TOUKH,
UX TIPOEKIHUH HA OCH CUCTEMBI
KoopauHat. ClioxkeHue
MIEPEMEILICHHI U CTI0)KEHUE
CKOpPOCTEH.

PaBHOMEpPHOE U paBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBUKECHUE.
I'paduku 3aBUCHMOCTH KOOPJIUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH

Y IEPEMEILICHUS MATEPUATBHON
TOYKH OT BPEMECHU.

CBoOojHOE najieHne. Y CKOpeHue
CBOOOTHOTO T/ ICHHSI.
KpuBonuneitHoe 1BUXEHHUE.
JIBr>KEeHHE MaTEpUAIbHON TOUKH
0 OKPY>KHOCTH C TTOCTOSIHHOM

10 MOZYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JIMHENHAsA CKOPOCTb.
[lepuon u yactoTa oOpareHus.

[{eHTpOCTpEMUTENBHOE YyCKOPEHHE.

TexHuYeCKHne yCTpOrUCTBA

[IpoBeneHue skciepuMeHTa: U3yUEHUE
HEPABHOMEPHOT'O IBUYKEHUS C LEITbIO
ONpeieJICHUs] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHUE COOTHOLICHUS MEXKITY
My TSIMH, IPOHACHHBIMHA TEJIOM

3a MOcTe0BaTeNIbHBIE PaBHBIC
IPOMEKYTKHA BPEMEHHU

IPY PAaBHOYCKOPEHHOM JIBUYKEHUHU

C HaYaJIbHOU CKOPOCTHIO, PABHOU HYJIIO;
W3yUYCHUE JIBYKCHHUS IIAPUKA B BA3KOM
KUIKOCTH; U3YUCHHE JIBIKCHHUS Tea,
OpOILIEHHOT'O TOPU30HTAIIBHO.
OObsicHEeHHE OCHOBHBIX MTPUHIIUIIOB
JENUCTBUSA TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: CIIUJOMETP, IIEMTHBIC

¥ pEMEHHBIE TIepe1auu JIBHKCHHUS,

U yCIIOBUM X 0€30MacCHOI0
UCIIO0JIb30BaHUs B OBCEAHEBHOM
KU3HU.

Perienne pacueTHbIX 3a/1a4 C SBHO
3a1aHHOM (PU3UIECKON MOJIEIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX (POPMYTT
KUHEMATHUKH.

[TocTpoenue u ananu3 rpaduKkoB
3aBUCUMOCTEN KMHEMATHYECKUX
BEJIMYHMH OT BPEMEHU

JUIsl pPABHOMEPHOTO
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U IIPAKTUYICCKOC IIPUMCHCHUC!
CIIMAOMCETP, ABHUKCHUC CHAPAI0B,
LOCIIHBIC U PCMCHHBIC IICPCIa4Yn

Y PaBHOYCKOPEHHOTO MPSIMOJIMHENHOTO
JIBYKEHUSL.

PacnioznaBanue pusndyeckux siBIeHUN
B y4€OHBIX ONBITAX U OKpYXarolen
KU3HU: PABHOMEPHOE

Y PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE
JBUKEHHE, CBOOOHOE Ma/ieHue Tell,
JBUYKEHUE TIO OKPYKHOCTH.
OnuncaHre MEXaHUYECKOTO IBUYKEHHUS
C UCIOJIb30BaHUEM (U3HUECKUX
BEJIMYMH: KOOpAUHATA, ITyTh,
NepEMEILIEHHE, CKOPOCTh, YCKOPEHUE.
PaboTa B rpynnax npu njiaHupoBaHUH,
MPOBEJAECHNUU U UHTEPIIPETALINU
PE3YJIbTATOB OIBITOB U AHAJIU3E
JIOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(opMaIu o Teme

2.2

JnHamuka

[IpyHIMI OTHOCUTEIBHOCTH
INanunes. Ilepseiit 3akoH HproTOHA.
WNHepuuanbHbIe CHCTEMBI OTCUETA.
Macca Tena. Cuina. [IpuHiun
CYIEPNO3ULINM CHII. BTOpOW 3aK0H

HrroToHa my1st MatepuaibHOM TOYKH.

Tpernii 3akoH HproToHa

IUISI MATEPUATIBHBIX TOYEK.
3aKOH BCEMHPHOTO TATOTEHHUS.
Cuia tskectu. IlepBas
KOCMHYECKASI CKOPOCTb.

CpaBHeHHE MacC B3aUMOIEHCTBYIOLINX
TeJl.

N3yyeHne 3aBUCUMOCTH CHIIBI
yHOpPYyTOCTH OT JehopMallu; CpaBHEHUE
CWJI TPEHHUS MTOKOSI, KAaueHUs

Y CKOJIB)KCHHUSI.

OOBbsicHEHNE HEBECOMOCTH.
[IpoBenenue 3kcnepuMeHTa:
UCCJIEJIOBAaHHUE 3aBUCUMOCTH CUJI
yOPYTOCTH, BOZHUKAIOIINX

B IIPYKUHE U PE3UHOBOM 00pasIIe,
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Cuina ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl TpeHus (mokos,
CKOJIbYKEHUSI, KAYEHUS ).

Cuna tpenus. Cyxoe TpeHHe.
Cuiia TpeHUSs CKOJIbKEHUS U CHIIA
TpeHus nokos. Koappuuuenr
TpeHus. Cuia COnpOTUBIIEHUS
MIpU ABUKEHHUU TeJa B )KUAKOCTU
WJIY Ta3e.

[TocTtynarenpHOE U BpaliaTeabHOE
JBUKEHUE a0COTIOTHO TBEPAOTO
Tena.

MOMEHT CuJIbl OTHOCUTEIBHO OCHU
Bpamenus. [Ineqyo cumel. YcnoBus
paBHOBECHS TBEPAOTO Tea.
TexHuueckne ycTpoucTBa

Y MPAKTUYECKOE MPUMEHEHUE:
NOAIINITHUKHY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

OT UX AepopMaluu; U3yueHue
JIBKEHUs OpycKa Mo HAaKJIIOHHOM
IJIOCKOCTH; UCCJIEIOBAHUE YCIOBUI
PaBHOBECHS TBEPAOTO T€JA, UMEIOIIETO
OCh BpallleHUS.

OObsicHEHUE 0COOCHHOCTEH
PaBHOMEPHOTO U PAaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO JIBUKEHUS,
CBOOO/IHOTO MAJICHUSI TEJ, TBUKCHUS
110 OKPY’KHOCTH Ha OCHOBE 3aKOHOB
HeroToHa, 3aK0Ha BCEMUPHOTO TATOTEHHUSL.
OO0BsicHEHHE OCHOBHBIX IMPUHITUIIOB
JNEUCTBUS MOAIINITHUKOB U UX
MPaKTUUYECKOTO MPUMEHEHUS.
OObsicHEHUE IBUKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemienne pacueTHbIX 3a/1a4 C IBHO
3a1aHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOpMyJ1 TUHAMUKHU.

PacnioznaBanue Gpu3nUecKuX SBICHUM
B YUEOHBIX ONBITaX W OKPY>KaroIIeHh
KU3HU: UHEPIIMS, B3aUMOJICHCTBUE TEI.
AHanu3 pU3NYecKuX MpoILEecCoB

Y SIBJICHUM C UCIIOJIb30BAHUEM 3aKOHOB
Y TIPUHIIUAIIOB: 3aKOH BCEMHUPHOTO
tsarotenus, I, II u 11l 3akonsl HeroToHa,
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IIPUHLIUIT CYNEPIIO3ULUA CUJI, IPUHIUIIL
PaBHOIIPABHOCTY UHEPLUAIIBHBIX
CHCTEM OTCYETA

23

3aKOHBI COXpaHEHUS
B MEXaHUKE

Nmnynec MaTepuanbHON TOUKHU
(Tena), cuCTEMbI MaTepUATIbHBIX

ToueK. MIMIyJbC Cuiibl U U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPaHEHHUS
uMItysbca. PeakTuBHOE ABUKEHUE.

PaGoTa cusibl. MOIITHOCTD CHJTBI.
Kunernueckas sneprus
MaTepuagbHOU TOUKU. Teopema
00 U3BMEHEHUU KHUHETUYECKON
DHEPIHUH.

[TorenuunanbHas YHEPTHSL.
ITorenuumanbHas 3HEPTUSA YIIPYTO
neOpMHUPOBAHHOMN TIPYKUHBI.
ITorenuunanbHas >HEPTUS TEIA
BOJIM3H MOBEPXHOCTH 3EMIIH.
[TorenunanbHbIE U
HEMOTEeHINAIbHbIE CUIIbL. CBS3b
paboOThl HEMOTEHIIUABHBIX CUJT
C U3BMEHEHUEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TeJl. 3AKOH
COXPAaHEHHS] MEXaHUYECKON
DHEPIHUH.

Yrpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

[IpoBeaeHME IKCIIEPUMEHTA: U3yUEHUE
a0COJIFOTHO HEYNPYToro yaapa

C IOMOIIBIO IBYX OJMHAKOBBIX
HUTSAHBIX MASITHUKOB; UCCIIEIOBAHKE
CBSA3U pa0OThI CUJIbI C UBMEHEHUEM
MEXaHUYECKON DHEPIUHU Tella

Ha [IPUMEPE PACTSHKEHHS PE3UHOBOTO
KIyTa.

OreHnka aOCOIIOTHBIX M OTHOCUTEIIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3UUECKUX
BEJIMYMH.

Pemienune pacueTHbIX 3a7a4 C SBHO
3a1aHHON (PU3UICCKOU MOJICIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMyJT TMHAMHUKYU U 3aKOHOB
COXpaHEHUSI.

Peenne kauecTBEHHBIX 33124

C OIIOPOM Ha U3yUYEHHBIE B pa3iese
«MexaHnKa» 3aKOHbI, 3aKOHOMEPHOCTH
U pU3HYECKUe SBICHUS.

Onuncanue MEXaHMYECKOTO JIBUKEHUS

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJINYMH: UMITYJIbC TE€JIa, KHHETUYECKas
SHEpPrus, NOTCHIMAIbHAS YHEPT U,
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TexHu4eckne yCTponucTBa

Y IPAKTUYECKOE IPUMEHEHHE:
BOJIOMET, KOTIep, NPYy>KUHHBIHI
MUCTOJIET, ABUKEHUE PAKET

MexaHH4YecKas pabora, MexaHH4JecKas
MOIIIHOCTb.

AHanu3 GpU3NYEeCKuX MPOIECCOB

U SIBJICHUH C UCITOJIb30BaHUEM 3aKOHa
COXpaHEHUS MEXaHUYECKOW dHEPTHH,
3aKOHA COXPAHCHUS UMITYJIbCA.
OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS U IPAKTHYECKOTO
IIPUMEHCHUS TEXHUUYECKUX YCTPOUCTB,
TaKuX Kak: BOJOMET, KOTIep,
NPY>KUHHBIN TUCTOJIET.

OOBsicCHEHUE TBUKEHUS PAKET C OMTOPOI

Ha W3y4YCHHBIC (PU3NUECKHE BEIIMUUHBI
1 3aKOHBI MEXaHUKH.
Hcnonb3oBaHue mMpu MOATrOTOBKE
COOOIIEHHI 0 TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTUI

JUTSI TIOUCKA, CTPYKTYPHUPOBAHUS,
WHTEPIIPETAIUN U MPEICTABICHUS
uHpOpMAITIH, KpUTHICCKUAN aHAITN3
noyrygyaeMor nH¢popMaIuu
[IpoBeneHre KOCBEHHBIX H3MEPEHUH,
HCCJIEIOBAHUN 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYMH, POBEPKa
IIPEIOKCHHBIX THIIOTE3

Hroro no pazneny

18
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Paznen 3. MoJiekyasipHasi Gu3uKa U TEPMOJAUHAMMKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KUHETHYECKOU TEOpUHU

9

OCHOBHBIE MOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH U UX ONIBITHOE 0OOCHOBAHHE.
bpoyHOBCKOE nBUXKEHUE.
Huddyzus. Xapaktep IBIOKSHUS

Y B3aUMO/ICUCTBUS YACTHUII
BemecTsa. Moenu CTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TN U
00BsACHEHNE CBOMCTB BEIIECTBA

Ha OCHOBeE ATUX Mojeinel. Macca

1 pa3mepsl Mosieky. KonnyecTBo
BemiectBa. [loctossHHass ABoraapo.
TermoBoe paBHOBECHE.
Temneparypa u ee U3BMEpPEHUE.
[ITkana Temmneparyp Llenbcus.
Mogenb uneanbHOro rasa.
OcCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KNHETUYECKON
TEOPUU UICATBHOTO rasa.
AOcoroTHas TeMITepaTypa Kak Mepa
CpEIHEW KHHETUYECKON SHEPTUH
TEIUIOBOTO IBMKECHUS YaCTHII Ta3a.
[ITkana remnepatyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—KnanerpoHa.

3akoH JlanbToHa. M30mporecchl

[IpoBeneHue 3xcnepuMeHTa:
ONpEEJICHNE MACCHI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEeHUl 00beMa KOMHAThI, 1aBJICHUS
Y TEMIEPATYPBI BO3/lyXa B HEM;
UCCJIEIOBAHHUE 3aBUCUMOCTH MEXKIY
napaMeTpaMH COCTOSIHUS Pa3peKeHHOTO
rasa.

OueHnka aOCOIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3UUECKUX
BEJIMYMH.

OObsicHEHUE OCHOBHBIX TPUHIIUIIOB
NelcTBUM TepMOMETpa U GapoMeTpa

U YCJIOBHI UX 0€301macHoro
UCIIOJIb30BaHUS B TOBCETHEBHOM
KU3HU.

Pacno3naBanue pusnyeckux sBICHUN

B y4€OHBIX OMBITAX U OKpYXkKarolen
®Ku3HU: MU Py3usi, OpOyHOBCKOE
JBUKECHHE.

Onucanue TEMI0BbIX SIBJICHUN

C UCITOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JaBJICHUE ra3a, TEMIIepaTypa,
CPEIHsSI KHHETUYECKast SHEPTHsl
Xa0TUYECKOTO ABUKEHUS MOJIEKYIL,
CPEIHEKBAIpaTUYHasi CKOPOCTh
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B HJICAJTbHOM T'a3e C MOCTOSTHHBIM
KOJIMYECTBOM BEIIIECTBA.
['padmyeckoe mpencTaBiIcHUE
M30MPOIIECCOB: H30TEPMa, H30X0Pa,
n3obapa.

TexHu4eckne yCcTponucTaa
Y IIPAKTUYECKOE IPUMEHEHHUE:

TepMOMETp, OapoMeTp

MOJIEKYL.

AHanu3 pU3NYecKuX MpOLECCOB

U SIBJICHUM ¢ ucnojib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3M CpeHEN
KMHETUYECKOU SHEPTUU TEIJIOBOTO
JBIDKEHUST MOJIEKYJI C aOCOIIOTHOM
TEMIIEPaTypOH.

Petienue pacueTHbIX 33724 C SBHO
3a1aHHOM (PU3UYECKON MOJIEITBIO

C UCTIOIb30BAaHUEM OCHOBHBIX
nosioxxennit MKT, 3akoH0B 1 hopmyn
MOJIEKYJISIPHOUN (PU3HKH.

PaboTa B rpynmnax npu miaHupOBaHUH,
MPOBEJICHUU U UHTEPIIPETALINU
pPE3yJIbTATOB OIBITOB U aHAJIU3E
JOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(pOpMAaIUH 110 TEME

3.2

OCHOBEI
TEPMOIMHAMHUKHU

10

TepmoaunaMmuueckas cucrema.
BuayTtpennss sHeprus
TEPMOIUHAMHYECKON CHCTEMBI

M CIIOCOOBI €€ U3MCHEHHS.
KonuuectBo TemioTsl u pabdora.
BHyTpeHHSss SHEpTHsl 0THOATOMHOTO
HAAcaJIbHOTO Ta3a. Buapl
TeIIoNepeIauu: TEIIOMPOBOIHOCTD,
KOHBEKIIUS, U3JIydeHre. Y IeabHas
TEIIOEMKOCTD BEIIECTBA.

[IpoBeaeHue >KCIEpUMEHTA: U3MEPEHUE
YAEIbHOU TETJIOEMKOCTH BEIIECTBA.
OneHka abCOIOTHBIX U OTHOCUTEIbHBIX
NOTPENIHOCTEN U3MEpeHUN PU3NIECKUX
BEJINYMH.

N3ydenune Mmojesnelt mapoBoii TypOWHBI,
JIBUTATENSI BHYTPEHHETO CrOpaHus,
PEaKTUBHOTO IBUTATENS.

OO0bsicHEHUE PUHITUTIOB IEUCTBUS

U YCJIOBUI 0€3011acCHOI0 UCTIOIb30BaHUS
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KosmmuecTBo TemnoTsl

IIpY TEIUIoNepeaaye.

[Tonsitue 06 aguabaTHOM
npouecce. [lepBriil 3aKOH
TEPMOJIMHAMUKH.

[IpuMeHeHue nepBoro 3aKko0Ha
TEPMOJIVUHAMUKH K U30MPOLIECCAM.
['padpuueckas uaTEprIpeTaUs
paboThI raza.

BTopoli 3ak0H TEpMOJIUHAMUKH.
HeobparumocTs mpoiieccos

B PUPO/JIE.

TemnoBbie MamuHbL. [ [puHIUTIBI
NEHUCTBUS TEIJIOBBIX MAIIUH.
[IpeoOpazoBanus YHEPTrUU

B TEIUIOBBIX MaIllMHAX.
Koadbdumment none3noro necTpust
TETIJIOBOW MAILIUHBL.

Hukn Kapao u ero koadpuipeHt
MOJIE3HOTO JIEVCTBHUSL.
DKoJIOTUYeCcKue NpooIeMbl
TETUIOPHEPTE€TUKH.

TexXHnYeCKHUe yCTpOuCTBA

Y TIPAKTUYECKOE TPUMEHEHHUE:!
JBUTATEIb BHYTPEHHETO CTOpPaHus,
OBITOBOM XOJIOJUIBHUK,
KOHJTULIUOHEP

B TIOBCEHEBHOM JKU3HU JBUTATEIIS
BHYTPEHHETO CTOpaHUsI, OBITOBOTO
XOJIOIUITbHUKA, KOHIUIIUOHEPA.
Ornrcanue CBOMCTB T€J U TETIOBBIX
SIBJICHUM C UCIIOJIb30BAHUEM
(bu3MUeCKUX BEJIMYMH: 1aBJICHHE ra3a,
TeMIiepaTypa, KOJIMUECTBO TEIUIOTHI,
BHYTpPEHHsIS SHEprusi, padoTa rasa.
Petienue pacueTHbIX 3a7a4 C SBHO
3a1aHHOM (PU3UYECKON MOJIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJ MOJIEKYJISIPHOU (PU3UKU

U TePMOJIMHAMUKH.

Pemenne kauecTBEHHBIX 33124

C OIIOPOI1 Ha U3yUYEHHBIE B pa3Jiene
«MonekymnspHas ¢puznka

¥ TEPMOJIMHAMUKA)» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SIBJICHUSI.

Pabora B rpynnax npu aHanuse
JIOTIOJTHUTEIHHBIX UCTOYHUKOB
uH(pOpMAITUH TI0 TEME
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33

ArperarHbie
COCTOSIHUS BELIECTBA.
da30BbIe NTEPEXOIbI

[Tapoo6pa3oBanue ¥ KOHICHCAIIHS.
Hcnapenue u KAmeHue.
AOCOIIOTHAS U OTHOCHUTENIbHAS
BJIAXKHOCTH BO3ayXxa. HachImeHHbIN
nap. Y ienbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb
TeMIEPaTyphl KUTIEHUS OT JaBJICHUSI.
TBepnoe Teno. Kpucramnmueckue
u amop(dHbBIe Tema. AHU30TpOTIHS
CBOMCTB KpUCTaIoB. JKuakue
kpuctaiuibl. COBpeMEHHbIE
Marepuainsl. [Lnasienue

Y KpUCTaJUIM3anus. Y IejabHas
TeruioTa miaBieHus. Cyoaumarius.
YpaBHeHUE TEIJIOBOTO OajaHca.
TexHUYeCKHe yCTpOUCTBA

Y MMPAKTUYECKOE MPUMEHEHUE:
TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTHH
MOJTYYEHHUSI COBPEMEHHBIX
MaTepuagoB, B TOM YHUCIIE
HaHOMaTEpHUAaJIOB,

Y HAHOTEXHOJIOTHUU

[IpoBenenue 3KkCIeprUMEHTa: U3MEPECHUE
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3/1yXa.
Or1enka aOCOIIOTHBIX U OTHOCHTEIIHHBIX
NOTPEIIHOCTEN U3MEpPEeHUN (PU3NUECKUX
BCJIUYMH.

N3yyeHne cCBOMCTB HACHIIIICHHBIX
apoB, CIIOCOO0B U3MEPEHUS
BJIQYKHOCTH.

Habmronenne kunenus

IIPY MOHW>KEHHOM JIaBJICHUH,
HarpeBaHus U TJIaBJICHUS
KPUCTANTINYECKOTO BEILIECTBA.
OO0bsicHEHUE PUHIIUIIOB IUCTBUS

U yCJI0BUM 0€30MaCHOI0 UCII0JIb30BAHUS
B MIOBCEJHEBHOM KWU3HU TUTPOMETPA,
MICUXPOMETPA, KAJIOPUMETPA.

N3yyeHne TEXHONOTHUI NOITYyYECHUS
COBPEMEHHBIX MATEPUAJIOB, B TOM YHUCJIC
HAaHOMATEPHUAJIOB.

Pemenue pacueTHbIx 3a1a4 ¢ IBHO
3a1aHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BAaHUEM YPABHEHHUS
TEIJIOBOIO OaJiaHca.

Pemenune kaueCTBEHHBIX 3a74a4

C OMOPO Ha U3YYEHHBIC 3aKOHHI,
3aKOHOMEPHOCTHU U (PU3UICCKHE
SIBIICHUS TI0 TEME.

38



Pacnio3naBanue Gu3nUeCcKUX SBICHUM
B y4€OHBIX ONBITAX U OKPYXKarolen
KU3HU: Tepopmanus TBEpIbIX Te,
HarpeBaHUe U OXJIAKIEHUE Tell,
U3MEHEHHE arperaTHbIX COCTOSTHUM
BEIIECTBA U 00BSICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJISIPHOM
bU3UKH.

Hcnonp3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUI JJIsl TOUCKA,
CTPYKTYPHUPOBAHMSI, THTEPIIPETALUN
U TIpeJICTaBIIeHUs UH(POpMAIIUU TTPH
MOJITOTOBKE COOOIIEHU O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHOU (PU3UKH

U TEPMOJMHAMUKH B TEXHUKE

U TEXHOJIOTHSIX

Hroro no pazgeny 24
Pa3nen 4. DinekTpoauHaMmuka
4.1 | DnexkTpocraTuka 10 DnekTpu3zanus Tei. Dinekrtpudeckuil | [IpoBeneHue sSkcnepuMenTa: U3MEepeHHe

3apsan. JBa BUIa dJIEKTPUYECKUX
3apsa0B. [I[poBoHUKH,
TUAJIEKTPUKHU U TIOJIYITPOBOAHUKH.
3aKOH COXpaHEHHUS AIIEKTPUUECKOTO
3apsaa.

B3aumopeiicTBue 3apsiaoB. 3aKOH
Kyiona. ToueuHbIl 371€KTPUYECKUN
3apsj. DIEKTPUUECKOE MOoJIe.

AIIEKTPOEMKOCTH KOHJIEHCATOPA.
OueHnka abCOIIOTHBIX M OTHOCUTEJIbHBIX
MOTPELIHOCTEN U3MepeHuil (PU3MIECKUx
BEJIMYNH.

N3ydenune npuHINAIIOB AEHCTBHS
AJIEKTPOCKOIIA, IIEKTPOMETPA,
KOHJIEHCATOPA.

N3yyeHnne npuHIUIIOB JEUCTBUS
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HanpskeHHOCTB 31€KTPUYECKOro U YCIIOBUI 0€30MaCHOTO MPUMEHEHUS
nons. [IpuHuun cynepno3unuu B MPAKTHUYECKOW KU3HH,
ANEKTPUYECKUX nojei. JInnun KOIMHUPOBAJIBHOTO arllapara, CTpyHHOTO
HaIpsS)KEHHOCTH 3JIEKTPUUECKOTO IIPUHTEPA.
TOJIA. PaccmoTpenue ¢puzndeckux o
PaboTa cuit a5eKTpocTaTH4ecKoro CHOBAHUU AJIEKTPOCTATUYECKON
nons. [lorennman. Pasnocts 3aIUTHl U 3a3€MJICHUS
noreHuuanos. [IpoBoiHUKY U AIIEKTPONIPUOOPOB.
IUDJIEKTPUKH B Pemenue pacueTHbIX 3a/1a4 € SIBHO
3JIEKTPOCTATHYECKOM TIOJIE. 3aJJaHHOM (PU3UYECKON MOJIENBIO
JIudIeKTpruYecKas IPOHUIAEMOCTh, | C HCIIOJIB30BAHUEM OCHOBHBIX 3aKOHOB
DnektpoeMkocTb. KoHnencarop. U (hOpMYJT SIIEKTPOCTATUKHU.
DIEKTPOEMKOCTD IIJIOCKOTO Pemenue kauecTBEHHBIX 3a7a4
KOHJIEHCATOpa. DHEPTHUsl C OIIOPO HA U3YUYEHHBIE 3AKOHBI,
3apsKEHHOTO KOHAEHCATOPA. 3aKOHOMEPHOCTH U (hU3HUECKUE
TexHuueckue yCcTponcTBa SBJICHUS DJIEKTPOCTATUKH.
U MIPAKTUYECKOE TPUMEHEHHUE: Pacno3naBanue puznueckux sBICHUN
ANEKTPOCKOIL, SJIEKTPOMETP, B YYEOHBIX ONBITaX U OKPYKAIOIIEH
ANEKTPOCTATUYECKAs 3AINTA, KU3HU: DJIEKTpU3alus TEl,
3a3eMJIEHHUE AIIEKTPOIPUOOPOB, B3aMMOJICHCTBHE 3aPSI0B U OOBSICHEHUE
KOHJIEHCATOp, KOMUPOBAJIbHBIM UX Ha OCHOBE 3aKOHOB U (hOpMYyJTT
arrmapar, CTpyMHBINA IPUHTED DIEKTPOCTATUKMU.
Onucanue U3y4eHHBIX CBOMCTB
BEILIECTBA U DJIEKTPUUECKUX SIBJICHUMN
C UCTIOJIb30BaHNEM (PU3HUECKUX
BEJIMYMH: JIEKTPUUECKUI 3apsij,
HaIPSHKEHHOCTh JIEKTPUUECKOTO TOJIS,
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NOTEHILMAJI, PA3HOCTh MOTEHI[UAJIOB,
AJIEKTPOEMKOCTb.

AHanu3 pu3nYECKHX MpPOIECCOB

Y SIBJICHUU C UCIIOJIb30BAHUEM
(bU3HUECKUX 3aKOHOB: 3aKOHA
COXpAaHEHMS AIEKTPUUECKOTO 3apsaa,
3akoHa KyioHna.

Pabota B rpynnax npu aHaiuse
JOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOpMAaIUH U MOATOTOBKE COOOIIECHHIA
O IIPOSIBJICHUH 3aKOHOB JJIEKTPOCTATUKH
B OKPY’KarOIlEeH )KU3HU U IPUMEHEHUH
UX B TEXHUKE

4.2

I[locTogaHBIN

BJIEKTPUYECKUU TOK.

Toku B pa3iIYHBIX
cpenax

12

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYIIECTBOBAHMUS JICKTPUUECKOTO
Toka. Mctounuku Toka. Cuna Toka.
ITocTOsSsHHBIN TOK.

Hanpsoxenue.

3akon OMa JiJ1g yyacTKa Lenu.
DIIEKTPUYECKOE COMTPOTUBIICHHUE.
VY 1enbHOE COTPOTUBIICHUE
BemiecTBa. [locinenoBarensHoe,
napajiebHOE, CMEIIaHHOE
COEIMHEHNE MPOBOHUKOB.
Pabora snexkTpruyeckoro Toxa.
3akoH J[xoyns—JIenua. MomHoCTh
AIIEKTPUUYECKOTO TOKA.

[IpoBeneHue 3KCIEPpUMEHTA: U3yUEHUE
CMEIIIaHHOTO COCIMHEHUS PE3UCTOPOB;
n3mepenue 3 /[C uCTouHMKa TOKA U €ro
BHYTPEHHETO CONPOTUBIICHUS;
HAOJI0/ICHHUE JIEKTPOJIU3A.

Onenka aOCONIOTHBIX U OTHOCHUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYKH.

OO0BsicHEHUE PUHITUTIOB ICUCTBUS

U YCIIOBUI 0€3011acCHOT0 TPUMEHECHUS
aMIlepMeTpa, BOJLTMETPA, PEOCTAaTa,
HMCTOYHHKOB TOKa,
AJIEKTPOHArPEBATEIbHBIX U
ANEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DIEKTPOJBUKYIIAS CUIIA U
BHYTPEHHEE COIPOTHUBIICHHE
MCTOYHUKA TOKa. 3aKkoH Oma

JUTSl TIOJTHOM (3aMKHYTOM)
anektpruyeckoi nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAs! TPOBOUMOCTh
TBEP/IBIX METAIJIOB. 3aBUCUMOCTh
COMPOTUBJICHUSI METAIIJIOB

OT TEMIIEpaTyphl.
CBepXIpoBOIUMOCTb.
DIIEKTPUYECKUN TOK B BaKyyMe.
CBOIICTBA 3JIEKTPOHHBIX ITYYKOB.
[TomympoBonuuku. CoOCTBEHHAS
U TIpUMECHasi TPOBOJAUMOCTh
MOJyIpOBOAHUKOB. CBOMCTBA
p—n-nepexoja.
[TonynpoBOIHUKOBBIE TTPUOOPHI.
DIEKTPUYECKUM TOK B pacTBOpax
U pacIuiaBax 3JIEKTPOJIUTOB.

3J’IGKTpOJ'II/ITI/I‘-IeCKa$I AUCCOIIH AL,

DIIEKTPOJIN3.
DJIEKTPUUYECKUM TOK B raszax.
CamocCTOSTENbHBIN U
HECAMOCTOATENIBHBIN pa3Ps.
Mounus. [1na3ma.
TexHuueckne yCcTpoucTBa

TEPMOMETpPA COIPOTUBIICHUS,
BAKYYMHOT'O JUOJa, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYTPOBOAHUKOBBIX
JIMOJI0B, TaJIbBAHUKHU.

Pemenue pacueTHbIX 3a/1a4 € SIBHO
3a1aHHON (U3UICCKON MOJICIIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u dhopmyn tembl «IlocTossHHBIT
DJIEKTPUYECKUN TOK.

Pacnio3naBanue Gpu3nuecKux SBICHUM
B y4E€OHBIX OMBITaX U OKPYKAIOMIEH
YKU3HU: DJIEKTPUYECKasi IPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUUYECKOE,
MarduTHOE JEHUCTBUS TOKA.

AHanu3 SNEKTPUIECKUX ABICHUN

Y MIPOLIECCOB B LIEMAX MOCTOSIHHOTO
TOKA C UCTIOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATENBHOTO U MAPAIIIEIIBHOTO
COEAMHEHUS POBOJIHUKOB, 3aKOH
Jxoyina-Jlenna.

Onucanue n3y4eHHbIX CBOWCTB
BEILIECTB U 3JIEKTPUYECKUX SIBJICHUI

C UCHOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JJEKTPUUECKUH 3aps, Cuia
TOKQ, AJIEKTPUUYECKOE HAIIPSIHKEHHUE,
AIEKTPUYECKOE COIIPOTUBIICHUE,
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Y IPAKTUYECKOE IPUMEHEHUE!
aMIepMETp, BOIBTMETP, PEOCTAT,
UCTOYHHUKH TOKA,
AJIEKTPOHArpeBaTeIbHbIE PUOOPHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI,
TEPMOMETP CONIPOTUBIICHHUS,
BaKyyMHBIN U0, TEPMHUCTOPBI

U (GOTOPE3UCTOPHI,
MOJIyITPOBOHUKOBBIN MO,
rajJbBaHHUKa

pasHocTh moteHnuanos, IJ[C, pabora
TOKa, MOIITHOCTb TOKA.
Hcnonb3oBanue nHGOPMAIMOHHBIX
TEXHOJIOTUH JIJIsl IOUCKA,
CTPYKTYPHUPOBaHUS, UHTEPIIPETALINI
U TIpeCTaBlIeHUs] HHOOPMAILIUH

IIPY TTOATOTOBKE COOOIIEHU

0 MIPMMEHEHHUH 3aKOHOB IMOCTOSIHHOTO
TOKa B TEXHUKE U TEXHOJIOTHIX

Hroro o pazneiny

22

PesepBHOE Bpems

OBLIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME
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11 KUIIACC

Ne
/11

HaumenoBanue
pa3aesnoB U TEM
y4eOHOro rpeaMera

KomuuaectBo
4acoB

[IporpammHuoe conepkanue

OCHOBHBIE BUIBI ICATEIHHOCTH
oOyyJaronuxcs

Pa3znesa 1. dnekTpoguHammuka

1.1

MaruuTHoe 10J1€.
DIeKTpOMarHuTHas
WHIYKIHS

11

ITocTossHHBIC MAarHUTHI.
BzanMoaelcTBre MOCTOSIHHBIX
MarHuToB. MarHuTHoOE MoJie.
BekTop MarHuTHOM MHyKIIUH.
[TpuHIUI CyTIeprio3uuu
MAarHUTHBIX oeH. JInHumn
MarHuTHoi nHAykuu. Kaptuna
JIMHUA MarHUTHOW MHAYKIIUH OIS
MOCTOSIHHBIX MarHUTOB.
MarauTHoe 1oJjie MPOBOIHUKA

¢ TokoM. KapTuHa TuHUN UHAYKIHU
MarHUTHOTO MOJs JJIMHHOTO
MPSIMOTO ITPOBOJIHUKA U 3aMKHYTOIO
KOJIBIIEBOI'O MPOBOIHUKA, KATYILIKH
¢ TokoM. OTBIT Dpcrena.
B3auMoeiicTBrEe MPOBOIHUKOB

C TOKOM.

Cunia Amnepa, ee MOyJib

Y HampaBJICHUE.

Cuna JlopeHna, ee MOYJIb

Y HarpasyieHue. [[Brmxenue
3apsHKEHHOM YaCTHIIbI

[IpoBeneHue IKCIIEpUMEHTA: U3YUCHHE
MAarHUTHOTO MO KaTYLIKH C TOKOM;
UCCIIEJOBAaHNE AEHCTBUS MIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
MCCIIEIOBAHUE SIBJICHUS
AIIEKTPOMArHUTHON UH Ty KIIUH.

OreHka abCOIIOTHBIX U OTHOCUTEBHBIX
MOTPENTHOCTEH N3MEPEHUN (PU3NICCKUX
BEJINYMH.

OObsicHEHUE IPUHITUTIOB 1EUCTBUS

U YCJIOBHM 0€301MacHOr0 MPUMEHEHHUS
MOCTOSIHHBIX MAarHUTOB,
AJIIEKTPOMATrHUTOB, JIECKTPOIBUTATEII,
YCKOPHUTEJEH 3JIEMEHTAPHBIX YACTHII,
VHIYKIHOHHOM ITEYH.

Pemenne pacueTHbIX 3a1a4

Ha IpUMEHEHHE (POPMYIT TEMBbI
«MarauTHoe nosje. DNeKTPOMarHuTHas
WHIYKIUSD.

Pelienrie kaueCTBEHHBIX 3a/1a4

C OMOPOYM HA U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUYECKUE
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B OJTHOPOJTHOM MarHMTHOM IOJIE.
Pabota cunsl Jlopenia.

SIBeHuE 3IIEKTPOMArHUTHOU
nHaykuuu. [Totok Bexropa
MAarHUTHOW UHAYKLIWH.
DIEKTPOJBMKYIAsl CUJla MHIYKIIUH.
3aKOH 3JIEKTPOMarHUuTHOU
nHaykiuu dapajes.

Buxpesoe anekTpuueckoe mnosie.
DIIEKTPOABUKYILAsl CUJla MHIYKIIUU
B IIPOBOJHUKE, IBUKYILEMCS
IIOCTYIIATENBHO B OJJHOPOJHOM
MAarHuTHOM IIOJIE.

IIpaBuno JleHua.

NunyKkTUBHOCTG. SIBIIEHUE
CaMOMHIYKIINH. DJIEKTPOJIBIKYIIIAS
cuja CaMOMHIYKIIHH.

DHeprusi MarHuTHOTO TOJIS KaTYIIK!
C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.
TexHuueckue yCcTpoucTaa

Y IIPAKTUYECKOE IPUMEHEHNE:
IIOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIN
AIIEMEHTApPHBIX YaCTHII,
WHIYKIAOHHAS MeYb

SIBJICHUS TeMbl « MarHuTHOE MOJIC.
DneKTpOMAarHUTHAsT UHTYKIIHS.
OrnpeneneHue HaNIpaBJICHU BEKTOpa
WHyKIIMYM MAarHUTHOTO TOJIsS
MIPOBOJIHUKA C TOKOM, CHJIBI AMIIepa
u cwisl JlopeHia.

Pacno3naBanue puznueckux sBICHUI
B YUCOHBIX OIBITaX M OKPYIKaOIICH
JKM3HU: B3aUMOACHCTBUE MariuToOB,
AJIEKTPOMAarHuTHas MHAYKIIHS,
JIeliCTBME MAarHUTHOIO TI0JIS Ha
MPOBOJAHUK C TOKOM M JIBUKYIIHICS
3apsi.

AHaJIN3 3JIEKTPOMarHUTHBIX SIBJICHUIN
C UCIIOJIb30BAaHUEM 3aKOHA
AIIEKTPOMArHUTHOM WH]TYKIIUH.
Ornucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPOMAarHUTHBIX
SIBIICHUI C MCHOJIb30BaHUEM
(U3UYSCKUX BETUIMH: HHTYKITUS
MarHUTHOTO MOJIsl, cuia AMnepa, cuiia
JlopeHn1ia, THAYKTUBHOCTh KaTyIIKH,
SHEPrus AIEKTPUIECKOTO U MATHUTHOTO
roJieit

Hroro no pazneny

11
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Pa3gen 2. Kosie0anusa u BoJIHBI

2.1

Mexaanueckue
Y DJICKTPOMAarHUTHBIE
KOJIe0aHus

KonebarenbHas cucrema.
CB00OIHBIE MEXaHUYECKUE
Kojebanus. 'apmonnueckue
konebanus. [lepuon, yactora,
aMITuTyaa u gaza KkojaebaHuu.
[Ipy>XUHHBIN MASITHUK.
MareMaTnyeckuii MasiTHHK.
YpaBHEHHE TAPMOHUYECKUX
koJniebanuii. [IpeBparienue snepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHbIi KOHTYP.
CBOOOIHBIE ATIEKTPOMATrHUTHBIE
KOJIeOaHUs B UACATLHOM
K0JIe0aTeTbHOM KOHTYpe. AHAIOTHUS
MEXIY MEXaHUICCKUMHU U

QJICKTPOMAroHuTHBIMHA KOJICOAHMSIMU.

®opmyna ToMcoHa. 3aKoH
COXPAHEHHUS SHEPTUHU B UAECATEHOM
KoJie0aTeIpHOM KOHTYpE.
IIpencraBnenue o 3aTyXarommx
KoJiebaHusX. BeIHYK/IeHHbBIS
MEeXaHWYeCKue KojeOaHus.
Pe3zonanc. BeiHyXI€HHBIE
AJIIEKTPOMArHUTHBIC KOJICOaHMUS.
ITepeMeHHBIN TOK.
Cunycou1anbHbI IEPEMEHHBIN TOK.

HccenenoBanue napameTpoB
K0J1e0aTeNbHON CUCTEMBI — IEPHO/IA,
YacTOThI, AMIUTUTYABI U (ha3bl
KoJie0aHu (MPy>KUHHBIN

W/WJIA MaTeMaTUYeCKUN MasTHUK).
Hab6mronenue 3atyxaronux KojieOaHuu.
HccnenoBanue CBOWCTB BBIHYKICHHBIX
KoJie0aHui.

HaOnronenue pezoHauca.

[IpoBenenue 3xcniepruMenTa;:
UCCIIEIOBaHKE 3aBUCUMOCTH NEPUOJIA
MaJjbIX KouieOaHU rpy3a Ha HUTU

OT JUTMHBI HUTU U MACCHI TPy3a;
HCCJIEI0BAHNE IEPEMEHHOIO TOKA

B LIETIM U3 MOCJIEA0BATEIbHO
COEJIMHEHHBIX KOHACHCATOpa, KaTYIIKU
U PE3UCTOpA.

OneHka abCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEpEeHUN (PU3NIECKUX
BEJTMYUH.

OObsicCHEHUE IPUHIIUIIOB IEUCTBUS

Y YCJIOBHI 6€301acHOT0 MPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, FeHepaTopa
TIEPEMEHHOI0 TOKA, JINHUU
3JIEKTponepeay.

Perenne pacueTHbBIX 33724 C SIBHO
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MoIHOCTh TEPEMEHHOT0 TOKA.
AMIIIUTYTHOE U IEMCTBYIOIIEE

SHAYCHUC CHUJIbI TOKA X HAIIPAKCHUS.

Tpauchopmarop. [Iponssoactao,
nepeaayda u norpedieHue
AIEKTPUYECKON IHEPTUU.
DKOJIOTUYECKHUE PUCKU

IIpU IIPOU3BOJACTBEC 3JICKTPOSHCPI'UH.

KynbTypa ucronp3oBanus
AJIEKTPOSHEPTUU B ITIOBCEITHEBHOM
KU3HHU.

TexHuueckne ycTpoucTBa

Y [IPAKTUYECKOE IPUMEHEHHUE:!
AIEKTPUYECKUH 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
JJeKTponepeaay

3aJIaHHON (PU3UUECKON MOJICITHIO

C MCIT0JIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (GOpPMYJI, OITUCHIBAIOIINX
MEXaHHYECKHE U AJICKTPOMArHUTHHIS
KoJICOaHMS.

Omnucanre MeEXaHUIECKHUX

1 3JICKTPOMArHUTHBIX KOJICOaHUI

C MCIOJIb30BaHUEM (PU3HYECKUX
BEJIMYMH: TICPUO] ¥ YaCTOTA
KoJeOanuii, aMuTyaa u asza
KoJieOaHu, 3apsij U cujia ToKa

B FapPMOHHMYECKHUX JICKTPOMArHUTHBIX
KOJICOAHUSAX.

Pentenne kauecTBEHHBIX 3aa4

C OIOPOH HA U3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OMTMCHIBAIOIIINE
MEXaHUYECKHE U DJICKTPOMArHUTHBIE
KoJieOaHus.

PaboTa B rpymnmax npu riiaHUpOBaHUH,
MIPOBEJICHUH U UHTEPIIPETALINH
PE3yIHTATOB OIBITOB, U AHATN3E
JIOTMOJIHUTEILHBIX NCTOYHUKOB
uH(dOpMAIUH 110 TEME

2.2

Mexaanueckue
Y 3JICKTPOMAarHUTHBIE
BOJTHBI

MexaHnuecKkue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuo.
CKOpOCTh pacpoCTpaHEHUS

U JyiHa BouiHbL. [lonepeunsie

N3yuenue oOpa3oBaHus

¥ pactpoCTpPaHEHUS MOTIEPEUHBIX
1 TIPOJIOJILHBIX BOJIH.
HaOmronenue otpaskeHust
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Y TIPOJIOJIbHBIE BOJHBI.
WNuTtepdepenius u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. [']poMKOCTH
3ByKa. Beicora Tona. TemOp 3ByKa.
DIIEKTPOMArHUTHBIE BOJIHBI.
YcnoBus u3nydeHus
AIEKTPOMArHUTHBIX BOJIH. B3anmuas
OpuEeHTaluus BEKTOpoB E, B,

U B JIEKTPOMAarHuTHON BOJIHE.
CBoiiCcTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpak€HUE, MPEJTOMIICHHUE,
nossipu3anus, U pakius,
uHTeppepeHus. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHuTHBIX BOJIH.
[IpuMeHeHue 3IeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMITBI paguOCBSA3U

U TeneBUIeHUs. Pagnonokanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYIKarOIIEU CPEBI.

TexHuueckne ycTpouncTBa

Y IPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yYJIBTPa3ByKOBast JUArHOCTUKA

B TEXHUKE U MEIUIIMHE, pajaap,

U TIPEJIOMJICHUS], UHTEPPEPEHIIUU

U Tudpakiy MEXaHUYECKUX BOJIH.
HaGrogenue cBA3u rpOMKOCTH 3ByKa
Y BBICOTBI TOHA C AMIUIUTY 101

Y 4aCTOTOM KoJieOaHM, 3ByKOBOT'O
pEe30HaHca.

HccaenoBanue cBOMNCTB
AIIEKTPOMArHUTHBIX BOJIH: OTPaXEHNUE,
MIPETOMIICHUE, MOJIIpU3aALU,
nudpakiys, UHTephepeHITU.
N3yueHune yciioBui U3nydeHus
AIEKTPOMArHUTHBIX BOJIH, B3aUMHOU
opueHTanuu BeKTopos E, B, v

B DJIEKTPOMAarHUTHOW BOJIHE.
N3ydyeHne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE

U OBbITY.

OObsicHEHUE IPUHIIUIIOB 1EUCTBUSA

U yCIIOBUI 0€301MacHOT0 MPUMEHEHHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3BYKOBOW JTUATHOCTUKU

B TEXHUKE U MEIMIMHE, paaapa,
pPaguONIPUEMHHUKA, TEIEBU30PA,
anTeHHbl, Tenedona, CBU-meun.
Pemienne pacueTHbIX U KAUECTBEHHBIX
3a/1a4 C ONOPOU HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OITMCHIBAIOIINE
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palMONIPUEMHHUK, TEIEBU30D,
aHTeHHa, renedgon, CBU-meup

pacrpoCTpaHEHUE MEXAHUYECKHUX

U DJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanre nHGOpMAITMOHHBIX
TEXHOJIOTUH JIJIs1 IOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU

U TIpeJicTaBlieHus UH(poOpMauu

MIPY TOATOTOBKE COOOIIEHU

00 HUCTI0IB30BaHUU DIIEKTPOMATHUTHBIX
BOJIH B TEXHUKE.

VYyacTue B IUCKyCCUU

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUU
OKpY Kalollen Cpeibl.

PaGoTa B rpymnmax npu miaHupOBaHUH,
MPOBEJICHUU U UHTEPIPETALIUU
pPE3YyIbTATOB OIBITOB U aHAIIN3E
JIOTIOJITHUTEJIbHBIX NCTOYHUKOB
uH(pOpMAaIUH 110 TEME

23

OnTtuka

10

['eomeTpuueckas OnTHKA.
[IpsiMonMHEHOE pacpOCTpaHEHNE
CBETa B OJHOPOAHOM cpene. JIyu
cBeTa. To4YeuHbI UCTOYHUK CBETA.
Otpaxenue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoenue
M300paKEHUI B TNIOCKOM 3€pKalie.
[Ipenomiienune cBeTa. 3aKOHBI
MpesIoMJICHUS cBeTa. AOCOIIOTHBIN
nokasareib npesomiueHus. [lonHoe

N3ydeHune siBiIeHUs MOJIHOIO
BHYTPEHHETO OTPAXKEHUS, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3ydenne Moenei MUKpOCKOIa,
TEJIECKOIIA.

ITonydyeHue cnekrTpa ¢ IIOMOIIBIO
IpU3MbI U TU(PPaKIHMOHHON PEIIETKH.
M3mepenne noxkasaress NpenoMIIeHUs
CTEKJIA.

HccnenoBanue CBONCTB H300paskeHUI
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BHYTPEHHEE OTPAXKEHHUE.
IIpenenbHbIN yroy noJaHOTO
BHYTPEHHETO OTPAKCHHSI.
Jlucniepcus cBeta. CIOXKHBIN COCTaB
oenoro ceera. LBer.

Coluparoiiue 1 paccenuBaroIme
nuH3b1. ToHkas muH3a. DoKycHOE
pPacCTOsSIHUE U ONTUYECKas CUJia
TOHKOW JIMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIITIX

U pacceunBaroux Junzax. Gopmyia
TOHKOM JIMH3BI. Y BEIIMUCHHE,
JaBAEMOE JINH30M.

IIpenensl npuMEHNMOCTH
r€OMETPUYECKON ONTUKH.
Bonnosas ontuka. Untepdepenums
cBeta. KorepeHTHbIE HCTOYHUKH.

VY cnoBus HaOMOAEHUS

MaKCUMYMOB 1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT IBYX CHH(a3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxnus ceeta. JudpakimonHas
perieTka. Y clioBue HabIIOACHUS
TJIABHBIX MAKCUMYMOB IPU NaJ€HUN
MOHOXPOMAaTHYECKOI'O CBETA

Ha TUPPaKIIMOHHYIO PEIIETKY.

B JIMH3AX.
OOBbsicCHeHHE PUHIIUIIOB JIEUCTBUS

U yCJIOBUI 0€3011aCHOT0 MPUMEHEHUS
OYKOB, JyTbl, (hOTOAMNIApATa,
MMPOEKIIMOHHOIO aIlapara,
MHKPOCKOTA, TeJIECKOIa, BOJIOKOHHOU
ONITHUKH, TUPPAKITMOHHON PEIIETKH,
MOJISIPOUIA.

Pelienrie pacyeTHBIX 3aJ1a4 C SBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (hOPMYJI TEOMETPUUECKOM
OITHKHU.

[TocTpoenue u onrcanue n300paxeHus,
CO3/1aBa€MOT0 ILUIOCKUM 3€pPKaJIoM,
TOHKOW JIMH30M.

Paccmorpenue npenenos
MIPUMEHUMOCTH F'€OMETPUUYECKON
OITHKH.

Pacno3naBanue puznueckux sBICHUI
B OIBITaX U OKPY’KAIOUIEH KU3HU:
MPSAMOJIMHEWHOE PACTIPOCTPAHECHUE
CBETa, OTPAXKEHUE, MPEIOMIICHHUE,
uHTephepeHIus, Tudpakius

Y MIOJISIPU3ALUs CBETA, AUCTIEPCUS
CBETa.
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[Tonspuzanus csera.

TexHu4yeckne yCTporucTBa

U IPAKTUYECKOE IPUMEHEHUE!
OYKH, JIyna, poroamnmapar,
MPOCKIIMOHHBIN anmnapar,
MHKPOCKOII, TEJIECKOIL, BOJIOKOHHAS
OITUKA, TU(PPAKIIMOHHAS PEIIEeTKa,
MOJIIPOU

N3ydenwne ycioBuil HaOII0ICHHUS
MaKCUMyMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE
OT ABYX CUH(A3HBIX KOTEPEHTHBIX
WCTOYHUKOB.

VcioBre HaOMIOIEHHS TJIIaBHBIX
MaKCHUMYMOB MpPH NaJICHUU
MOHOXPOMAaTHYECKOI'O CBETa

Ha TU(HPAKIIMOHHYIO PEIIETKY.
AHanM3 ONTHYECKUX SBICHUMN

C MCIOJIb30BAaHHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEWMHOTO pacIPOCTPAHECHUS
CBETA, 3aKOHbBI OTPAKECHUS CBETA,
3aKOHBI MPEJIOMJICHUS CBETA.
Omnwncanne OoNTHYECKNUX SIBJICHUI

C UCIIOJIb30BaHUEM (PUBHYECCKUX
BEJIMYMH: (DOKYCHOE PACCTOSTHHE

M ONITUYECKAs CHJIA JIMH3BI

Htoro no pazgeny

Paznen 3. OcHOBBI cienIUAIBLHON TeOPpUH OTHOCUTEIbHOCTH (nasee — CTO)

3.1

OCHOBBI CIIEIAAJILHON
TEOPUHU
OTHOCHUTEJILHOCTHA

4

I'panuubl mpuMEeHUMOCTH
KJIACCUYECKOW MEXaHUKHU.
[TocTynatel cienraibHON TEOPUU
OTHOCUTEIIbHOCTH: UHBAPUAHTHOCTh
MOJTyJIs CKOPOCTH CBETA B BAKYyME,
IIPUHIIUIT OTHOCUTEIBHOCTH
OUWHIITENHA.

Penienne kauecTBEHHBIX 3aj1a4

C OMOPOM HA U3YUYEHHBIE MMOCTYJIATHI
CTO.

Hcnons3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTHH JIJIs IOMCKA,
CTPYKTYPHUPOBAHHUS, HHTEPIPETALIUN
U TIpejiCTaBlIeHUs] HH(OpMaLUK
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OTHOCHUTENBHOCTH
OJITHOBPEMEHHOCTHU. 3aMeIJICHUE
BPEMEHU U COKpAICHUE JITTUHBI.
DHeprus U UMITYJIbC
PEJSITUBUCTCKON YaCTHIIBI.
CBs13b Macchl C 3HEpruei

1 IMITYJTHCOM PEIIITUBHCTCKOM
JACTHIIBI. DHEPTHUS TTOKOS

IIPH ITOJATOTOBKE COOOIICHUI
O IpaHuIlaX MPUMECHUMOCTH
KJIACCUYECKOM MEXAHUKH U OCHOBAX

CTO

Hroro no pazneny

Pa3znen 4. KBantoBas ¢pusuka

4.1

DeMEHThI KBAHTOBOM
OIITUKH

®otonbl. Popmyiia [imanka cBa3u
sHepruu (HOTOHA C €r0 YaCTOTOM.
OHeprusi 1 UMIYJbC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboTtoaddexra. OnpITH

A.T'. CroneroBa. 3aKOHBI
dboroaddekra. YpaBHeHHE
OvinmenHa 1 Gotodddexra.
«Kpacnas rpanuna» porodddekra.
JaBnenue cBeta. ONbITHI

[1.H. JleGenena.

XHUMHUYECKOE JEHCTBUE CBETA.
TeXHUYECKHE YCTPOUCTBA

U TIPAKTUIECKOE IPUMECHEHHE:!
dhoToasieMeHT, (OTONATUHK,
CoJTHEYHas OaTapesi, CBeTOIHO]T

Hao6monenne horoaddexra

Ha YCTAHOBKE C [IMHKOBOM IIJJACTUHOM.
HccaenoBanue 3aKOHOB BHEIIHETO
dboTorpdekra.

OOBsiCHEHHE OCHOBHBIX TPUHIUIIOB
JEHCTBUSA TEXHUYECKUX YCTPOMUCTB,
TaKuX Kak: GOTOAJIEMEHT, (DOTOIATUUK,
COJIHEYHasi OaTapes, CBETOIUOI;

U yCIIOBUH UX 0€30MacHOTO
MPUMEHEHUS B MPAKTUYECKON )KU3HH.
Pemienne pacueTHbIX 3a/1a4 € ABHO
3aJIaHHOHN (PM3UYECKON MOJIEITHIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT KBAHTOBOM ONTHUKH.
Pelienrie kaueCTBEHHBIX 3a/1a4

C OIIOPOU Ha M3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOMW ONTHKHU.
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PacrioznaBanue Gu3HUeCKUX SBICHHM
B Y4€OHBIX ONBITAX:
dboToaniekTpudeckuii 3 PeKT, CBETOBOE
JIaBJICHUE.

Onucanye n3y4eHHbIX KBAHTOBBIX
SIBJICHUW U TTPOLIECCOB

C MCTOJIb30BaHUEM (U3HUECKUX
BEJIUYHMH: CKOPOCTD JIEKTPOMArHUTHBIX
BOJTH, JIJTHHA BOJHBI M 4aCTOTA CBETA,
DHEPTUs U UMITYIIHC OTOHA

4.2

Crpoenue atoma

Mopaens atoma TomcoHa. OnbITHI
Peszepdopmaa mo paccesauto
a-dactull. [InanerapHas mozaeinb
aroma. [Toctynater bopa.
W3nydyenue u noriorieHne GoToHOB
IIpHU [IEPEX0JI€ aTOMa C OJHOTO
YPOBHsI DJHEPIUHU HA Apyrou. Busel
cnekTpoB. CIIEKTp ypOBHEN 3HEPTUU
aToma BOAOpoAa.

BonHoBbIE cBOMCTBA YacTUIl. BOJIHBI
ne bpoius. KopryckynsipHo-
BOJIHOBOH JyaJIU3M.

CHoHTaHHOE U BBIHYXKECHHOE
W3JIyYCHHUE.

TexHuueckue ycTpoucTBa

Y IPAKTUYECKOE MPUMEHEHUE:
CIIEKTPaJIbHbIM aHAIU3

N3yuenne moaenu omnbita Pesepdopaa.
IIpoBeneHue sKciepumMeHTa

10 HAOJIOJICHUIO JIMHEWYATOTO CIEKTpa.
Orenka aOCOIFOTHBIX M OTHOCUTEBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

N3yuenne monenn aroma: TomcoHa,
MJIaHETapHOM MOJIETU aTOMa, MOJIEIN
atoma bopa.

N3ydeHune crieKkTpa ypoOBHEN SHEPTUU
atoma Bojopoja. O0bsicCHEHUE
MPUHIMUIIOB ICUCTBUS U YCIIOBUM
0e30MacHOr0 MPUMEHEHHUS
CIIEKTPOCKOIa, JIa3epa, KBAHTOBOTO
KOMITbEOTEPA.

PenieHne kaueCcTBEHHBIX 3a/1a4

C ONOPOY HA U3YYEHHBIC 3aKOHBI,
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(cmekTpocKoI), 1a3ep, KBAaHTOBBII
KOMIIBIOTEP

3aKOHOMEPHOCTH ¥ (pU3UUECKHE
aByieHus 1o Teme «CTpoeHue aTomay.
PacnioznaBanue Gpu3nvecKkux siBICHUN
B y4€OHBIX OMBITaX: BO3SHUKHOBEHUE
JMHEWYATOr0 CIEKTPa U3IIYUYEHUS.
AHaJIN3 KBAaHTOBBIX IIPOLIECCOB

Y SIBIICHUU C UCIIOJIb30BAHUEM
nocrynaros bopa

4.3

ATOMHOE SApO

DKCIEPUMEHTHI, TOKA3BIBAIOIIIHEC
CJIOKHOCTb CTPOEHUS SIpa.
OTKpBITHE PATMOAKTUBHOCTH.
Omnsitel Pezepdopaa

M0 OTPEJIEICHUIO COCTaBa
PaANOAaKTUBHOTO U3JTyYESHUSI.
CaoiicTBa anbda-, Oera-,
ramMma-u3iaydeHus. Biusiaue
PaAMOaKTUBHOCTH Ha JKUBBIC
OpPTaHU3MBI.

OTKpbITHE NPOTOHA U HEUTPOHA.
Hyxionnas moznens siapa
['eiizenbepra-lBaneHko.

3apsin sapa. MaccoBoe 4ncio spa.
N3oTtomsL.

Anbda-pacnag. DIeKTPOHHBIH

U TO3UTPOHHBIN OeTa-pacnaj.
["amma-u3nyyenue. 3aKoH
paJIMOaKTUBHOTO pacmaja.

N3y4deHne SKCIeprMEHTOB,
JTIOKa3bIBAIOIINX CIIOKHOCTb CTPOEHHUS
aTOMHOTO siJIpa.

HccnenoBanue TpeKOB YaCTHIL

(o roToBBIM (hoTOoTpadusim).
W3yuenue sepHbIX CUI, SISPHBIX
peakiuii CHHTE3a U pacraa,
TEPMOSIICPHOTO CUHTE3A.

N3ydyeHne HyKJIIOHHOU MOJIENHU siapa
['eiizenOepra-lBaneHKoO.

OOBbsicCHEHUE YCTPOHCTBA

Y IPUMEHEHUS JO3UMETPa, KaMephI
Bunbcona, siaepHoro peaxkropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

HAa MOJy4YEHHBIE 3HAaHUS, B T.4. O 3apsijie
¥ MacCOBOM YHCIIC sJIpa.
PacnioznaBanue pu3nvecKkux BJICHUM
B YUEOHBIX OMBITaX M B OKPY’KarOIIEH
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DHeprus CBsI3U HyKJIOHOB B SIJIpE.

S nepHblie CUIIBI.

Hedekt macchl spa.

Snepnbie peakunu. Jlenenue

Y CHHTE3 S1€EP.

S nepuslii peaktop. TepmosiaepHbIn
cunTes. [Ipo0aembl U epcneKTUBBI
AIEPHON IHEPIETUKMU.
DKOJIOTUYECKHE ACTIEKTHI AEPHOM
DHEPreTHKHU.

DneMeHTapHbIe yacTUllbl. OTKPBITHE
MO3UTPOHA.

MeTtonab! HaOIIOIEHUS

Y PETUCTpaLMU SJIEMEHTaAPHBIX
YacTHL.

DyHAaMEHTAIbHBIE
B3auMO/IelcTBUS. EAMHCTBO
(bu3HYECcKOi KapTUHBI MUPA.
TexHuueckue yCTpoucTBa

Y IPAKTUYECKOE MPUMEHEHHUE:
IO3UMETp, KaMepa Bunbcona,
SICPHBIN peakTop, aTOMHasi bombOa

JKU3HU: €CTECTBEHHAs U UICKYCCTBEHHAs
PaIOaKTUBHOCTb.

Onucanue KBAaHTOBBIX SIBJICHUM

Y MPOILIECCOB C UCMOJIb30BAHUEM
(U3UYECKUX BEJIMYKH: IEPUOJT
MOJTypacnajia, YHEPrus CBSI3U aTOMHBIX
anep, neexT Macchl spa.

AHanu3 IpoIecCoB U SIBICHUHN

C MCHOJIb30BaHHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHHUS
AJIEKTPUYECKOTO 3apsijia, 3aKOH
COXpPaHEHUSI MAaCCOBOTO YMCJIA,
nocrynarsl bopa, 3akoH
PaIMOAKTUBHOIO pacmaa.

VYyactue B paboTe Kpyrjioro croya
«DyHIaMEHTAIbHBIE B3aUMOICCTBUSL.
EnuHCTBO (pM3HNUECKON KapTHHBI MUPAY.
Hcnons3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIsI TOKCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIUU

U TIpeCTaBICHUs] HH(OPMAIIUH

MIPY TOATOTOBKE COOOIIEHU

O MPUMEHEHUHU 3aKOHOB KBAHTOBOM
(U3UKHN B TEXHUKE U TEXHOJIOTHUSIX,
AKOJIOTMYECKHUX aCTEKTax sAepHOM
HHEPreTUKHU

Hroro no pazneny

15
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Pa3nes 5. DiieMeHTbI aCTPOHOMHUU U ACTPOPU3UKH

5.1

DNEeMEHTBI
aCTPOHOMHUU
U aCTpOU3UKHU

7

Dralibl pa3BUTHS ACTPOHOMHH.
[IpuknagHOe U MEPOBO33PEHYECKOE
3HA4YCHUE aCTPOHOMMH.

Bun 3Be3gnoro ne6a. Co3pesausi,
SIPKUE 3BE3/Ibl, IUIAHETHI, UX
BUIMMOE JIBHIKEHHE.

ComHeunas cucrema.

Comnne. CojiHeYHAast aKTUBHOCTb.

Uctounuk sueprun CosHIA U 3BE3]I.

3Be3/1bI, UX OCHOBHBIC
XapakTepucTuku. /fnarpamma
«CIEKTpaIbHbIN KJIACC —
CBETUMOCTBY. 3B€3/1bl IJIABHOU
MOCJIEA0BATEILHOCTU. 3aBUCUMOCTh
«Macca — CBETUMOCTb» JUIsl 3BE3]]
TJIAaBHOW MOCJIEA0BATEIBHOCTH.
BryTpeHHee cTpoeHue 3BE3 1.
CoBpeMeHHbIE TPEeACTaBICHUS

O IPOUCXOKIAECHUH U IBOIIOIUU
CoJHna u 3Be31. DTallbl )KU3HU
3BE3/I.

Mueunsii [1yTe — Hama ['anaktuka.
ITonoxxenue n nmxenne CoirHIa

B ['anmaktuke. TUIbI TaTaKkTUK.
Papuoranaktvky v KBazapsl.
UYepHbl€ ObIPHI B iApaxX FaIaKTHK.

IToaroroBka cooOmenuii 00 Tamax
Pa3BUTHS aCTPOHOMHMH, O TPUKJIIATHOM
1 MUPOBO33PEHUYECKOM 3HAUYCHUHU
aACTPOHOMMH, O METOJIaX MOJyYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOU
aCTPOHOMMUH.

N3ydeHrne coBpeMEHHBIX
MPEJICTABICHUI O IPOUCXOXKICHUN

v 3BoroiK CoJTHIIA U 3BE3I.
N3ydyeHne TUIIOB rajlakTUK,
paaroragakTUK U KBa3apos.
N3ydenne nBukeHUSI HEOECHBIX Tel,
ABOJIIOLIMHM 3Be3 U BeeneHHol,
MPOLIECCOB, MPOUCXOIAIINX B 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX,

B MEKTAJIAKTUYECKOU CpeJIe,
MacmTaOHOM CTPYKTYpbl BeerreHHOM.
OOwbsicHeHue pacmupenus Beenennoi
Ha OCHOBE 3aKoHa Xab0ia.
[ToaroroBka K 00CyXICHUIO
HEpEIIEHHBIX TPO0JIEM aCTPOHOMHUH.
[TpoBenenue HabrOICHUI
HEBOOPYKEHHBIM TJ1a30M

C UCITOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUM 11 ONPEACTICHUS

56



Bcenennas. Paciumipenne
Bcenennoii. 3akon Xa00mna.
Paz6eranue ramaktuk. Teopus
bousbmioro B3peiBa. PennkroBoe
U3ITyYEHHE.

MacmtabHast CTpyKTypa
Bcenennon. Meraranakruka.
Hepemennsie mpoOaembl
aCTPOHOMUU

M0JIOKEHUS HeOECHBIX 00OBEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usa CeBepHOro MoTymapus

U SIPKUE 3BE3/IBI.

[IpoBeneHnue HaOIIOEHUIN B TEIECKOI
Jlynsl, naner, Mneunoro [lytu.
VYyactue B IUCKYCCUM O HEPEIIEHHBIX
npobiieMax aCTpPOHOMUU

Hroro no pazneny

7

Paznen 6. O0o01maroniee noBropenue

6.1

Oo6o0maroree
ITOBTOPEHHUE

4

O00011IeH1E U cUCTEMATH3AIIUI
COAEPKaHUs pPa3/IelIOB Kypca
«Mexanuka», «MoJekyJisipHast
¢bu3rKa U TEpMOAMHAMHUKA,
«nexkrpoauHamukay, «Konedbanus
1 BOJHBI», « OCHOBHI CIICIIAAIBHOM
TEOPUH OTHOCUTEIIBHOCTHY,
«KBanToBas u3nka, « JIIeMEHTHI
ACTPOHOMMH U aCTPOPUIUKI.
Ponb ¢usuku u actpoHoMun

B DKOHOMHUYECKOH,
TEXHOJOTHYECKOM, COIUAIBHOU

1 3TUYECKOM chepax nesTeIbHOCTH
YeJI0BeKa, poJib U MECTO (PU3UKHU

Y aCTPOHOMUH B COBPEMEHHOU
HAay4YHOW KapTUHE MUPA, 3HAYCHHE

Yyactre B JUCKYCCHH O POJIA (PU3HUKH
1 aCTPOHOMHH B Pa3IMYHBIX cepax
JIEITEJILHOCTH YEJIOBEKA.
[ToaroroBka cOOOIIEHUN O MECTE
(bU3NYECKON KapTUHBI MHPA B PSIITY
COBPEMEHHBIX IPEICTaBICHUI

0 TIPUPO/IC.

BrinosHeHne yueOHBIX 3aaHHH,
JEMOHCTPHUPYIOIITUX OCBOCHUE
OCHOBHBIX TIOHATHH, PU3NICCKUX
BEJIMYMH M 3aKOHOB Kypca (DU3HUKH
10-11 xmaccoB
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OIHCATEIIbHOM,
CUCTEMATU3HUPYIOLLIEH,
OOBSICHUTENLHOM

Y POTHOCTHUYECKON (PYHKITHIA
busnueckoit Teopum,

POJIb (PU3UYECKON TeOpUH

B (OpMHUPOBAHUH TIPEICTABICHUN
0 pU3HUECKON KapTUHE MUPA, MECTO
(bu3HYecKoil KapTUHBI MUPa

B 00I1IEM PSIAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE

Hroro no pazgeny 4
PeszepBHOE Bpemst

OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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INEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX 110 KJIACCAM
MPOBEPAEMbBIX TPEGOBAHUM K PE3YJbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOI NPOI'PAMMBI CPEJHEI'O OBIIEIO
OBPA30BAHUA U DJIEMEHTOB COAEP KAHUA 11O ®PUSUKE

B ¢enepanbHbIX M pernoHANBHBIX MPOIEAYpPax OLEHKH KayecTBa OOpa3OBaHUsA

UCTIOJIb3yeTCsl mepeueHb (KoauduKaTop) paclpeaesieHHbIX MO KJAaccaM IMPOBEPSIEMBIX

TpeOOBaHUN K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelIbHOW MPOTpaMMBbl

cpenHero oomero oopa3oBaHus U AIEMEHTOB COAEPKaHUS 1O (PU3HUKE.

10 KVIACC
IIpoBepsieMbie TPeOOBaHUS K pe3y/ibTaTaM 0CBOCHUS OCHOBHOM 00pa30oBaTe/IbHOM
NMPorpamMMmblI
Kon [IpoBepsieMble MPEIMETHBIE PE3YIITATHI OCBOEHUSI OCHOBHOM
MIPOBEPSAEMOT0 o0pa3oBaTeILHOM MPOrpaMMBI CpETHET0 00IIero 0Opa3oBaHM
pesynbTara
10.1 JleMoHCTpUpOBaTh Ha TMpuUMEpax pojdb H MeCTO (PU3UKH B
dbopMHUpOBaHNY COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHI, B PAKTUYECKOU JEATEIIBHOCTH
JIoJen
10.2 Y4YuTHIBaTh TPAHUIIBI MPUMEHEHUS U3YUYEHHBIX (DU3NYECKUX MOJIETICH:
MarepuanbHas TOYKa, MHEpLHUalbHAas CUCTEMa OTCYEeTa, a0COJIOTHO
TBEPJIOE TEJO, UACATBHBIN r'a3; MOAEIH CTPOCHUS ra3oB, )KUAKOCTEH
U TBEPIBIX TE€J, TOYCUYHBIM SIEKTPUUECKUN 3apsii — MPU PEIICHUU
dbuznyeckux 3a1a4
10.3 Pacno3naBath ¢usudeckue siBiAeHUSA (MPOILECChI) U OOBSICHATH HX

Ha OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH
CTPOCHHsI  BEIIeCTBA M DJJEKTPOJUHAMHUKU:  PAaBHOMEPHOE
1 PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHE, CBOOOTHOE MaJIcHIE
TeJ, ABW)KEHHE IO OKPYKHOCTH, WHEPLMs, B3aUMOJCHCTBUE TEI;
muddy3us, OpOyHOBCKOE IBHXKEHHE, CTPOCHUE KUAKOCTEH U TBEPABIX
TN, W3MEHEHHe oO0beMa Tell TpH HarpeBaHuu (OXJIAXKICHUH),
TEIUIOBOE PpABHOBECHE, MHCIAapeHHe, KOHJCHCAlMs, IUIaBJICHHUE,
KpUCTAJUTH3AIMsI, KWIMEHWE, BIAKHOCTh BO3[yXa, MOBBIIICHUE
JaBJICHUS Ta3a IPU €r0 HarpEBaHUU B 3aKPBITOM COCY/JIE, CBSI3b MEXKY
napaMeTpaMu COCTOSIHUSI Ta3a B M3OIPOLECCax; 3JEKTPU3aLus Tell,
B3aUMO/ICIICTBHE 3apsIOB
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10.4

OnuceiBaTh MEXaHUYECKOE [BUKCHHE, HCHONB3Yys (U3NUECKUE
BEJIMYMHBI: KOOPAMHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHNUE,
Macca Teja, CWJIA, UMIYJIbC Tella, KWUHETHYECKas DHEprus,
MOTEHIMATIbHASL JHEPrusi, MeXaHWyeckas pabora, MexaHHYecKas
MOIIHOCTb; HpPHU ONHMCAHWU TMPABUIBHO TPAKTOBATh (UINYECKUN
CMBICT HCIIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HAUEHUS M EIUHUIIB,
HaXO0IuTh (OPMYJIbI, CBS3bIBAIOIIME AAHHYIO (PU3UUYECKYIO BEIMYUHY
C APYTMMH BEJIMYMHAMU

10.5

OmnuceIBaTh N3yYCHHBIC TEILUIOBBIC CBOWCTBA TEJ U TEIIOBHIC SIBIICHHUS,
UCTIONB3ysd (U3MYECKHE BEIWYHMHBI: JAaBJICHUE Tra3a, TeMIIeparypa,
CpeIHsIsl KHHETHUYECKAsT SHEPTHsI XaOTHYECKOTO JIBHIKCHHS MOJICKYJI,
CpeOHEKBAIpaTUYHAS CKOPOCTh MOJEKYJ, KOJHYECTBO TEIUIOTHI,
BHYTPEHHSI OJHeprusi, pabora Tra3a, KOI((UIMEHT TOJIE3HOTO
JCUCTBUSL  TEIJIOBOTO  JIBUTATEJs; MPH OMUCAHUU  TPABUIIBHO
TPaKTOBaTh (DU3MYECKHA CMBICT HCHOJIB3YyeMbIX BEIMYHMH, WX
00O3HAYCHHST ¥ EJWHUIBI, HAXOAWTh (OPMYJIBI, CBSI3BIBAIOIIUE
TaHHYIO (GU3UUECKYIO BEIMUHUHY C IPYTUMH BEIINYHHAM

10.6

OnuceiBaTh  M3y4YEHHBIE  AJIEKTPUUYECKUE CBOMCTBA  BEIIECTBA
U DJIEKTPUYECKUE SBJICHUS (MPOLECChl), HMCHOJIB3Ysl (U3UYECKUE
BEJIMYUHBL:  DJIEKTPUYECKHN  3apsij,  DBJIEKTPUYECKOE  IMOJE,
HaMpsOKEHHOCTh  TOJIS,  TMOTEHIMAal, Pa3HOCTb  MOTEHIMAJIOB;
Opy  ONUCAHWU TMPaBUIBHO TPAKTOBATh (PUBWYECKUA  CMBICH
WCIIOJIb3yEMBIX BEJIMYMH, UX O00O03HAUYCHUS] W CAWHUIIBI, yKa3bIBaTh
dbopMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMU
BEJIMYMHAMU

10.7

aHANM3UpOBaTh (U3MUECKUE NPOLECCHl M SBIEHUS, HUCIOJNb3Ys
(pu3nyeckue 3aKOHbI U MPUHIMIBL: 3aKOH BCEMUPHOTO TAroteHus, I, 11
u III 3akonbl HprOTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOW DHEPIHH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHLIMI CYTIEPIO3ULINANA CHII, TPUHLIAIL
paBHONIpAaBUS HHEPLUMUAIBHBIX CHCTEM OTCYETA; MOJIEKYJIIPHO-
KMHETUYECKYI0 TEOPHUIO0 CTPOEHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpPEIHEH KUHETMYECKOW DSHEPIMM TEILUIOBOTO JBMXKCHHUS MOJIEKYJ
¢ abCOIOTHOM TeMIIEPATyPOid, IEPBBII 3aKOH TEPMOJIMHAMUKH; 3aKOH
COXpPaHEHMSI DJEKTPUYECKOTO 3apsia, 3akoH Kynona; mpu sToMm
pa3ianyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOe
BBIPXKEHHE U YCIOBHS (TPaHUILIbI, 00J1ACTH) NPUMEHHUMOCTH

10.8

OOBACHATP OCHOBHBIE NPUHIUIBI ACHCTBHUS MAaIIUH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MacHOro
UCIOJIb30BaHUS B TIOBCETHEBHOM KU3HU
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10.9

BBITIOHITE 3KCIEPUMEHTHI TI0 MCCIICIOBAHUIO (DH3UYECKUX SBICHUN
Y TPOIIECCOB C HCIIOH30BAHUEM TIPSIMBIX U KOCBEHHBIX M3MEPEHUM;
mpu dToM (opmymupoBaTh mpoOiieMy (3amady) W THUIIOTE3Y
y4eOHOT0 HKCIEPUMEHTa, COOMpPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyI0BaHUS, TPOBOJIUTH OTBIT U (hOPMYITUPOBATH BHIBOIBI

10.10

OcylecTBiATh MNpsIMbIE U KOCBEHHBIE HM3MEpPEHUs (PU3HMUECKHUX
BEJIMYMH; TPU 3TOM BBIOMPATHh ONTHUMAJIBHBIA CHOCO0 H3MEpEHHS
Y MCTIOJIb30BaTh U3BECTHBIE METOBI OLICHKH ITOTPEIIHOCTEN H3MEPEHNN

10.11

UccnenoBarh 3aBUCUMOCTH  MEXAy (GU3HUECKUMHU BEIMYMHAMHU
C HCIOJb30BAaHUEM MPSIMBIX MU3MEPEHUH; MPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHPOBATh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH
bu3nuecKkuxX BENWYUH B BUAE TAOIUI] U rpaUKOB, JENIaTh BBHIBObI
0 pe3yJbTaTaM UCCIIEeIOBaHUS

10.12

CobOmonarh mpaBwia 0€30MacHOrO TpyAa TMpU  TMPOBEIACHUU
WCCIICJIOBaHWIA B paMKax Y4YeOHOTO OKCIIEPHMEHTa, y4eOHO-
MCCIIEJIOBATEIILCKON M TPOCKTHOW JEATEITLHOCTH C UCTOJIB30BAHUEM
MU3MEPHUTEIHHBIX YCTPOUCTB U JIA0OPaTOPHOTO 000PYAOBAHHUS

10.13

PemaTte pacueTHble 3aJ1a4u C SIBHO 33JJaHHON (PM3HYECKON MOJEINbIO,
UCIIONB3YSl (PU3MYECKUE 3aKOHBI M MPUHLMUIBI, HA OCHOBE aHAIM3a
YCIIOBUSL 3aJa4dl  BBIOMpATh (PU3UYECKYI0O MOJENb, BBIICTATH
¢usnyeckue BETUYUHBI U (GOPMYIIbI, HEOOXOANUMBIE JIJISl €€ PeIICHHUS,
MIPOBOAMTD PACUETHI M OIICHUBATH PEAIbHOCTH MOTyUYEHHOTO 3HAYCHUS
(U3HYECKON BEITUYUHBI

10.14

Pemate  kauecTBeHHbIE ~ 3aJa4yu:  BBICTpAWMBaTh  JIOTHYECKHU
HEMIPOTUBOPEUYMBYIO LIEMIOYKY PACCYKICHUN C ONMOPOW HAa U3YUYECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UICCKUE SIBJICHUS

10.15

Hcnonb3oBaTh MpU  pEHIEHHH Y4YEOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMAIIMOHHBIE TEXHOJOTUU JJisl TOUCKA, CTPYKTYpHUPOBaHUS,
MHTEPHpPETAMA U MPEACTABICHUS YYEeOHOM M HAyYHO-NOMYJIIPHON
uH(popManuK, NOJYYEHHOW U3 PA3NMYHBIX UCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATh MOJYyYaeMyt0 HHPOpPMaLKIO

10.16

[IpuBoAUTH IpHUMEPHI BKJIAJla POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonb3oBaTh TeOpeTHUECKUE 3HAHMS 10 (PU3HKE B ITOBCEIHEBHOM
KU3HHU JIJTs1 o0ecriedeHust 0€30MacCHOCTH MPHU 00paIlieHuH ¢ Ipudopamu
U TEXHUYECKHUMH YCTPOMCTBAMH, [JII COXPAHEHHUS 3J0pPOBbS
U COONIONEHHUS HOPM DKOJIOTMYECKOT'O IOBEACHHUS B OKpPYIKAroIIeHh

cpene
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10.18

PabGorath B rpynmne ¢ BBIIOJIHEHUEM Pa3JIMYHBIX COLIMAIBHBIX POJICH,
IJIaHUpOBaTh  pabOTy  TPYMNIbl, PAUMOHAIBHO  pacHpeaessiTh
00S3aHHOCTH ¥ TUIAHUPOBATH JIEATEILHOCTh B HECTAHIAPTHBIX
CUTyallusX, aJeKBaTHO OIEHMBATh BKJAJ KaXJOr0 M3 YYaCTHHUKOB
TPYIIIBI B pellIEeHNuEe paccMaTpUBaEMOM MpoOIeMbl

HpOBepﬂeMLIe JIEMEHTHBI COACPKAHUSA

Kon
paznena

Kon
MIPOBEPSAEMOI0
DJIEMEHTA

[IpoBepsieMbie 371EMEHTHI COAEPKAHUA

OU3NKA U METOJbl HAYUYHOTI'O ITO3HAHMA

1.1

®usuka — Hayka o npupoze. Hayunsle MeToapl NO3HAHUSA
OKpyxarouiero mupa. Posb 3KkcnepuMeHTa U TEOpUH
B IIpOLIECCE MMO3HAHMS PUPOIbI. DKCIIEPUMEHT B (PU3UKe

1.2

MopenvupoBanue (QU3NYECKUX SBICHUNW M MPOIECCOB.
Hayunble runore3pl. PU3NUECKUE 3aKOHBI W TEOPHUH.
I'panuiel  mpuMEHHMMOCTH  (DM3WYECKUX  3aKOHOB.
[Ipuamun  coorBerctBHsA. Poas u  MecTto  (U3UKH
B (hOpMUPOBAHUH COBPEMEHHON HAYYHOW KapTUHBI MUPA,
B IPAKTUYECKOMN AEATEITBHOCTH JIFOJICH

MEXAHHWKA

2.1

KNMHEMATHUKA

2.1.1

Mexanuueckoe JIBUYKEHUE. OTHOCUTEIBHOCTD
MEXAHUYECKOTO JIBUKECHUS. Cucrema OTCYeTa.
Tpaexropus

2.1.2

[lepemerenue, CKOPOCTh (cpennsst CKOPOCTb,
MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepUaIbHOU
TOYKH, WX TMPOCKIMM HAa OCH CHUCTEMBI KOOpJHHAT.
CioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEN

2.1.3

PaBHOMEpHOE M PABHOYCKOPEHHOE MPSMOJIMHEIHOE
nBrxenue. ['paguku 3aBUCUMOCTHA KOOPAUHAT, CKOPOCTH,
YCKOPEHHMsI, MYTU U MEepEMEUIEHUsI MaTepUaIbHOW TOUYKU
OT BPEMEHHU

2.14

CBoOoiHOE MajieHue. Y CKOpeHHE CBOOOTHOTO TTaACHUS

2.1.5

KpuBonuneriHoe pnBmwxeHue. PaBHOMEpHOE JBHKEHHUE
MaTepUaIbHOW TOYKA IO  OKPYXHOCTH.  YTJIOBas
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CKOpPOCTb, JHMHENHas CKopocTh. llepuon wm wacrora.
LleHTpOoCTpEMHUTENBHOE YCKOPEHUE

2.1.6

TexHuueckue  yCTpPOMCTBA:  CHMAOMETP, JABUIKECHUE
CHapsI0B, LICTIHBIC U PEMEHHBIE IIEpeIaun

2.1.7

[Ipaktuueckue pabotTel. M3mepeHne  MIHOBEHHOM
ckopoctu. MccnenoBanue COOTHOLIECHUS MEXKY IIyTSAMH,
MPOMJCHHBIMU TEJIOM 3a IIOCJIECIOBATEIbHBIE PAaBHBIE
MIPOMEKYTKH BPEMEHH MIPU PAaBHOYCKOPEHHOM JIBUKCHUU
C HAYAJIBHOM CKOPOCTBIO, pPaBHOW Hymt0. I3yudenue
JIBWKCHHSI IIApUKA B BA3KOM KHUAKOCTH. M3ydeHue
JBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JTIMHAMUKA

2.2.1

[Ipuauun otHocurenbHOCTH ['anmmiies. IlepBbiil 3aKOH
Hprotona. MHepimanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuun cynepno3uinuu Cui

223

Bropori 3akoH HproTOoHa 111 MarepualibHOM TOYKH B
nHepuuaipHoi cucteMme orcuera (MCO). Tperuii 3akoH
Hprotona a5 MatepuaibHbIX TOUYEK

224

3akoH BceMHpHOro taroreHus. Cuna tsxectu. [lepBas
KOCMMYECKast CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUs CKOJIBKEHUS
u cuna tperus mnokos. Koaddumment tpenms. Cuna
COIIPOTHUBJICHUS TIPH IBUKCHHUH TEJA B )KUIKOCTHU HUJTH Ta3e

2.2.7

bHOC 1 BPalIATCIIbHOC IBHIKCHHNEC a0COJIIOTHO

2.2.8

MOMEHT CHIBI OTHOCHTEIIBHO OCH BpalmieHus. [liedo
cuibl. Y ciioBus paBHOBecus TBepAoro Tena B UCO

229

TexHuyeckue yCTpOWCTBA: NOALIMIIHUKM, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[IpakTuyeckue pabotTel. M3yueHue nBMKeHUs Opycka
10 HAKJIOHHOM IIJIOCKOCTH IO ASMCTBUEM HECKOJIBKUX CHII.
HccnenoBanne 3aBUCUIMOCTH CHJT YIIPYTOCTH, BOSHUKAFOIIMX
B JedopMupyeMoli TpyXKMHE W PE3MHOBOM 00pasIle,
OT BeJMYMHBI UX Jaedopmaruu. McciaenoBanue ycioBuit
PaBHOBECHSI TBEPJIOTO TEJIa, UMEIOIIETO OCh BpaIllCHUs
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23

3AKOHbI COXPAHEHUA B MEXAHUKE

2.3.1 Nmnynibc MaTepranbHOW TOYKH, CUCTEMBI MATEPUAIBHBIX
To4eK. IMIyJIbC CHIIBI 1 U3MEHEHHUE UMITYJIbCa TENa

232 3akoH coxpaneHus wummyibca B HMCO. PeaktuBHOe
JBUYKEHUE

233 PaGota cuibl

234 MONIHOCTH CHJIBI

2.3.5 Kunernueckas 3Heprusi MmarepuaibHOM TOUKU. Teopema
0 KHHETHYECKON IHEPTUH

2.3.6 [TorenumanbHass sHeprusa. lloTeHnuanbHas 3HEPrus
ynpyro naeGopMupoBaHHOW MpyXHHBI. IloTeHIMampHas
9HEPTrUs Teja BOJIU3M OBEPXHOCTH 3eMITU

2.3.7 [loreHunanbHble W HENOTEHUUANbHbIE CUIIbL.  CBS3b
paboThl  HEMOTEHIHMAIBHBIX CHUJI C  U3MEHEHHUEM
MEXaHUYECKOM SJHEPTUN CUCTEMBI TEN. 3AaKOH COXPAHEHUS
MEXaHUYECKON YHEPTUH

2.3.8 VYpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuyeckne ycTpoilcTBa: JBUKEHHUE PAKET, BOJIOMET,
KOIep, MPY>KUHHBIN MTUCTOJIET

2.3.10 [IpakTuueckue paboTsl. 3yueHue cBsI3u CKOPOCTEH Tel

npu Heymnpyrom ynape. McciemoBanue cBsA3U paOOTHI
CUJIbI C U'3MEHEHUEM MEXaHUYECKOM SHEPIUH Tesa

MOJIEKVYJIAPHAA ®U3NKA U TEPMOJANHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM

3.1.1

OCHOBHBIC  TIOJIOKCHUS  MOJIEKYJISIPHO-KHHETHUCCKOU
teopun. bpoyHoBckoe nBmxkenue. uddysus. Xapakrep
JBYDKEHUS U B3aUMOJICHCTBUS YaCTHII BEIIECTBA

3.1.2 Mopgenu CTpOE€HHUsI Ta30B, XKUJIKOCTEHM W TBEPABIX TEl
1 00BSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOJIEIICH

3.13 Macca moinekyis. KommuectBo BemectBa. [locTtosHHas
ABorajipo

3.14 TennoBoe paBHOBecue. Temmeparypa U €€ U3MEpPEHUE.
[ITxana Temneparyp Llenbcus

3.1.5 Mopnens wuaeampHoro raza. (OCHOBHOE ypaBHEHHE

MOHGKYHHPHO-KHHCTHqCCKOﬁ TCOPHUHN UACAJIBHOTO Ira3a
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3.1.6

AOcomroTHass ~ TemiepaTypa Kak ~ Mepa  cpeaHei
KMHETHYECKOW B3HEPruM TEIUIOBOIO JIBMXKEHHS YaCTHIL
ra3a. [lIkama remneparyp KenpBuna

3.1.7

VYpasuenue Knaneiipona — Menzaeneea. 3akoH JlanbToHa

3.1.8

["a3oBbie 3akoHBI. M3ommporecchl B HAEaIbHOM rase ¢
IOCTOSTHHBIM ~ KOJIMYECTBOM  BELIECTBA:  M30TEpMa,
n30Xx0pa, n3o00apa

3.1.9

TexHu4yeckue ycTpoicTBa: TepMoMeTp, OapoMeTp

3.1.10

[IpakTuueckue paboThl. M3mepeHue macchl BO3IyXa B
KJIAaCCHOM KOMHare. MccienoBanue 3aBUCUMOCTH MEXY
napaMeTpaMM COCTOSIHUS Pa3peKEHHOIO ra3a

32

OCHOBbBI TEPMO/IMHAMUNKI

3.2.1

TepMoauHamuueckass cucrema. BHYTpeHHssI DJHeEpPrus
TEPMOAMHAMMUYECKONH  CHUCTEMBl M  CHOCOOBI €€
VU3MEHEHHUS

322

KonuvectBo Temnotel u pabota. BHyTpeHHss1 sHEprus
OJIHOATOMHOTO UJCaIBHOTO r'a3a

3.23

Buael Tennonepenaun: TEMJIONPOBOJAHOCTh, KOHBEKIIMS,
V3JIy4YCHHUE. TennoeMKoCTh TeJa. VYV nenpHas
TEIUIOEMKOCTh BelllecTBa. PacdueT KOJHMYECTBAa TEINIOTHI
IIpH TEIIonepeiayue

324

[lepBolit 3aK0oH TepMonuHamukH. [IprMeHeHue mnepBoro
3aKOHa TEPMOJUMHAMHUKHU K m3omporeccaM. ['paduueckas
UHTEpHpeTanus padoThl ra3a

3.2.5

TeroBble MamuHbl. [IpUHIUIBL JEHCTBUS TEIMIOBBIX
maruH. [IpeoOpa3zoBanus SHEPTUY B TEIIJIOBBIX MAIIMHAX.
Koaddpunment mnonesnoro aeiictus (manee — KIIJI)
terioBoil MamnHkbl. [{ukn Kapnao u ero KIT/]

3.2.6

Bropoit 3akon  TepmomuHamuku.  HeoOpatumocTthb
IpPOLIECCOB B Ipupoje. TemnoBele  JBUTATEINH.
DKOJIOTUYECKHUE MPOOJIEMbI TEIIOIHEPTETUKHI

3.2.7

TexHuyeckue yCTpPOWCTBA: JBUraTeilb BHYTPEHHEIO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED

3.2.8

[IpakTyeckue paboTHI. N3mepenue YIEITbHOU
TEIIOEMKOCTH
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33 ATPETATHBIE COCTOSHUA BEILIECTBA. ®A30BbIE ITEPEXO/1bI

3.3.1 [TapooOpa3oBanne W KoHAeHcanusa. Mcmapenue u
KUIEHWe.  YJeiabHas  TeoTa  MapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JJABJICHHUS

33.2 AOcomoTHAasT W OTHOCHUTENIbHAS BIIAKHOCTh BO3/yXa.
Hacpliennsii nap

3.33 Tepnoe teno. Kpucrammmueckue u amopgHbIe Tena.
AHM30TPONHUS CBOMCTB KPUCTAIIOB. JKHIKNE KPUCTAILIIBI.
CoBpeMeHHbIE MaTepHUAIIBI

3.34 [InaBnenne w KpucTauM3anus. YAenbHas TEIIOTA
wiaieHus. Cyoaumanus

3.3.5 YpaBHEeHUE TEIIOBOro OanaHca

3.3.6 TexHu4yeckre yCTpOWCTBA: TUTPOMETP M IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTMU TOJYYEHUS COBPEMEHHBIX
MarepuagoB, B TOM  UHCJIE  HAHOMATEpPUAJIOB,
Y HAHOTEXHOJIOTUU

3.3.7 [IpakTuueckue paboTel. U3MepeHne BIaXXKHOCTH BO3AyXa

4 DJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATHUKA

4.1.1 DJIeKTpU3alus Tea. DIeKTpudeckui 3apsia. [[Ba Buaa
AJIEKTPUUYECKUX 3aPSI0B

4.1.2 [IpoBOAHUKY, TUIEKTPUKH U ITOITYIIPOBOJIHUKU

4.1.3 3aKOH COXPaHEHUS JIEKTPUUECKOTO 3apsiaa

4.1.4 BzaumopeiictBue 3apsaoB. 3akoH Kynona

4.1.5 nyeckoe nojie. HanmpskeHHOCTh AJIEKTPUYECKOTrO

uund. JIMHUKA HanpsHYKEHHOCTH

4.1.6 PabGora cun snmekTpocrarudeckoro mnossg. [lorenmman.
Pa3nocTh noTeHmanos

4.1.7 [IpoBOogHHKM W JOUPJIEKTPUKA B IIOCTOSIHHOM
AIEKTPUYECKOM MoJe. [Jusnexkrpuueckas NpOHULIAEMOCTh

4.1.8 OnektpoemkocTb.  KonaeHcaTtop.  DIEKTPOEMKOCTb

IIITOCKOI'O KOHICHCATOpAa. SHGPFI/ISI 3aPAKCHHOT'O
KOHACHCATOpa
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4.1.9

TexHu4eckre yCTpPOWCTBA: JJIEKTPOCKOMN, JIEKTPOMETD,
ANEKTPOCTATUYECKAS 3aIlNTA, 3a3eMIJIEHUE
AIIEKTPONPUOOPOB, KOHJEHCATOpP, KCEPOKC, CTPYWHBIN
IIPUHTED

4.1.10 [Ipaktuueckue paboTbl. M3MepeHue 3IEeKTPOEMKOCTH

KOHJIEHCAaTOopa
4.2 ITOCTOAHHBIN DJIEKTPUYECKHNU TOK.
TOKHU B PA3JIMYHBIX CPEJAX

4.2.1 VYciioBus CyleCTBOBAHUS ITOCTOSTHHOTO 3JIEKTPUUYECKOTO
Toka. ctounuku Toka. Cuna Toka. ITocTosIHHBIN TOK

4.2.2 Hanpsixkenue. 3akon Oma 11t yyacTka 1enu

423 DIIEKTPUUECKOE COITPOTUBIIEHUE. Y ACIIEHOE CONPOTUBIICHUE
BELIECTBA

424 [TocnenoBarenbHOE, NapajuiesIbHOE, CMEIIIAHHOE
COEAMHEHUE MPOBOJHUKOB

4.2.5 PaGoTa snexrpudeckoro Toka. 3akoH [[xoymns — Jlenma

4.2.6 MOIIHOCTB 3JIEKTPUUECKOTO TOKA

4.2.7 anekTpoaBwkyias cuwia (nainee — IJIC) u BHyTpeHHEe
CONPOTUBJICHUE UCTOYHHUKA TOKA. 3aKOH OMa JIJIsl TOJTHOM
(3aMKHYTOI1) ANEKTPUYECKOU LICTIH. Kopotkoe
3aMbIKaHUE

4.2.8 DJIEKTPOHHAs  MPOBOJAUMOCTH  TBEPIABIX  METAJJIOB.
3aBUCUMOCThH COMTPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

429 DIIEKTPUYECKUN TOK B BakyyMme. CBONMCTBA JIEKTPOHHBIX
My4YKOB

4.2.10 [TonynpoBOTHUKHW. CoOcTBeHHass W IpUMECHas
IPOBOJAMMOCTh  IOJYyNPOBOAHMKOB. (CBolcTBa  p-n
nepexona. [loaynpoBoAHUKOBBIE TPUOOPHI

4.2.11 DIEeKTPUYECKUA TOK B 3JIEKTPOIUTAX.
DIIEKTPOJIUTAYECKAS JUCCOUUALINS. DIEKTPOIIU3

4.2.12 DJIeKTpUUeCKHii TOK B Ta3zax. (CaMOCTOATENbHBIN

U HECAMOCTOATENBbHBIA pa3psd. Pasnuunble TUIBI
CaMOCTOSITENIBHOTO pa3psiaa. Monnus. [Inazma
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4.2.13

TexHu4yeckue yCTpPOWCTBA: aMIIEPMETP, BOJIBTMETD,
peocTaT, HCTOYHHKH TOKA, OJIIEKTPOHArpEeBATEIbHBIC
pUOOPHI, AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BAKyyMHBI JHOA, TEPMHCTOPHI U
boTOpE3UCTOPHI, MOJIyITPOBOTHUKOBBIN O/,
rajJbBaHHUKa

4.2.14

[Ipaktuueckne  pabGotbl.  M3yueHue  cMeHIaHHOTO
COCAMHEHNS PE3UCTOPOB.

N3smepenne DJIC UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
conpotusieHus. Habmroaenue snekTponusa
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11 KJIACC

IIpoBepsieMble TPeOOBAHUA K Pe3yJIbTATAM OCBOCHHUSI OCHOBHOI 00pa30BaTeILHOM

NPOrpaMMmblI

Kon
MIPOBEPSEMOT0
pe3yabpTara

[IpoBepsiemMble MpeIMETHBIC PE3YJIbTaThl OCBOSHUSI OCHOBHOM
o0pa3oBaTeILHON MPOrpaMMBbI CpETHET0 00IIero 0Opa30BaHUs

11.1

JleMOHCTpUpOBaTh Ha TMpUMEpax poidb U MeCTO (U3HUKH B
(OpMHpPOBAaHUN COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHI, B IPAKTUYECKOU JEATEIIBHOCTH
JIOJIeH, LEeTOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4uUTHIBaTh TPAHUIIBI MPUMEHEHUS U3YUEHHBIX PU3NUECKUX MOJIETICH:
TOYEYHBINA JIEKTPUYECKUN 3apsf, AAepHAs MOJEIb aTOMa, HYKJIOHHAS
MO/I€JIb AaTOMHOTI'O SIJpa MPH pelIeHnn (PU3NYECKUX 3314

11.3

PacniosnaBath (¢usnueckue sBieHHUsS (TPOLECCH) U OOBACHATH UX
Ha OCHOBE 3aKOHOB »JJEKTPOJMHAMHKM M KBAaHTOBOM (PU3MKHU:
ANIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE€  JICWCTBHS ~ TOKAa,  B3aWMMOJCHCTBUE  MAarHUTOB,
AJIIEKTPOMArHWTHAS ~ MHAYKUHWSA, JCWCTBHE  MAarHUTHOTO  TIOJS
Ha TPOBOJHUK C TOKOM M JBIDKYUIMHCS 3apsll, JIEKTPOMArHUTHBIC
KOJeOaHWsI W BOJIHBI, MPSMOJMHENHOE pacnpoOCTpaHEHUE CBETA,
OTpPaKEHHUE, IIPEJOMIICHHE, uHTEppepeHuus,  audpakius u
MOJIApU3AIMs CBETAa, NUCTIEpCUs CBeTa, (poTodnekTpudeckuiit 3¢ ekt
(dpotoaddext), cBeTOBOE nmaBlieHWE, BO3HUKHOBEHHUE JMHEHYATOTO
CHEKTpa aroMa BOJOPOJA, €CTECTBEHHass M  HUCKYCCTBEHHAs
PaJIMOaKTUBHOCTh

11.4

OnuceiBaTh M3yYEHHBIE CBOICTBAa BelIeCTBA (BJIEKTPUUECKUE,
MarHUTHBIE, ONITUYECKUE, FIEKTPUUECKYIO IPOBOJUMOCTD PAa3INYHBIX
Cpeda) U DIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLECCHI), HCHOJIb3YS
dbu3uYecKre BEJIMYMHBL:  DJEKTPUYECKUN  3apsj, Ccujla TOKa,
ANEKTPUUYECKOE  HANpPSHKEHUE, JJIEKTPUYECKOE  COMPOTHUBJIIEHHUE,
pazHocTh noteHumanos, J/C, pabora Toka, MHIYKIHMS MarHUTHOIO
noyisi, cuina Awmmepa, cuia JlopeHla, WHAYKTUBHOCTH KaTYIIIKH,
SHEPrusl dJIEKTPUUYECKOTO M MAarHUTHOTO IOJIEH, MEepPUOJ M 4YacToTa
KoJieOaHU B KOJIeOATEIbHOM KOHTYPE, 3apsi/l U CUjla TOKa B MPOIecce
rapMOHUYECKUX  AJIEKTPOMArHUTHBIX  KojeOaHui,  ¢GOKycHOe
pacCTOSIHME M ONTUYECKas CHUJIa JIMH3bI; MPU OINKCAHUMU IPABHIIBHO
TPakTOBaTh (U3UYECKUH CMBICT HCIOJIB3YEMBIX BEIWYUH, UX
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0003HaUYeHUsI | CAWHUIBI; YKa3bIBaATb CI)OpMYJIBI, CBA3BIBAIOIIHNEC
JaHHYIO (l)I/ISI/I‘-IeCI(YIO BCIIMUUHY C JPYTUMHU BCIIMUNHAMU

11.5

OnuceIBaTh U3yYECHHBIE KBAHTOBBIE SBJICHUS U MPOLECCHI, UCIOJIb3YSI
(¢u3nyecKkue BEIUYUHBL: CKOPOCTH AJIEKTPOMATHUTHBIX BOJH, JTHHA
BOJIHBI M YacTOTa CBETa, SHEPIUs U HUMIYJIbC (POTOHA, MEPUOA
[oJIypacnazaa, BSHEpPrus CBA3M AaTOMHBIX SA€p; IPU ONHCAHHUU
MPaBUJIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIOJIb3yEMBIX BEJIMYMH,
uX O00O3HAYEHUs W EAUHUIBI, YKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOIIME
JaHHYIO0 (U3NYECKYIO BEJIUUUHY C APYTUMU BEITUYMHAMU, BHIYUCIISATH
3HaUYEHUE (PU3NYECKOIN BEITUUHUHBI

11.6

AHanu3upoBaTh (PU3WYECKHE TPOLECCHl W SBJICHHS, HUCHOJIb3YS
¢usznueckrue 3aKOHbl W NPUHOUIBL  3aKk0oH OMa, 3aKOHBI
MIOCJIEIOBATEIBHOIO M NapaJJIENbHOTO COEIWHEHHUs IMPOBOJIHHMKOB,
3akoH J[>xoyns — JleHna, 3aK0H 3JIEKTPOMAarHUTHOW MHAYKIUH, 3aKOH
OPSMOJIMHEWHOTO PACIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI [IPEIIOMIICHUSA CBETa, ypaBHEHUE OWHIITENHA
st pororddexta, 3aKOH COXpPAaHEHUS] IHEPTHUH, 3aKOH COXPAHCHUS
UMITyJIbCA, 3aKOH COXPAHEHUs >JIEKTPUYECKOro 3apsia, 3aKOH
COXpaHEHUsI MaccoBOrOo  yucia, nocryiarsl bopa, 3akoH
pPaAMOAaKTUBHOTO pacmaga; Mpd 3TOM  pas3jidyaTh CIOBECHYIO
(opMyIMpPOBKY 3aKOHA, €T0 MaTEMaTHUYECKOE BBIPAXKEHUE U YCIOBHUS
(rpanuupl, 00J1aCTH) TPUMEHUMOCTH

11.7

OI'[pGI[GJ'ISITL HAIIPaBJICHUC BCKTOpAa HHAYKIHWHW MAIHUTHOI'O IIO0JIA
IMPOBOJAHHKA C TOKOM, CHUJIbI AMnepa Hn CHUJIbL HopeHua

11.8

CtpouTh U ONHUCHIBaTH H300paKEHUE, CO37aBaeMOE€ IIJIOCKUM
3€pPKAJIOM, TOHKOW JIMH30H1

11.9

BBITTOHITE 3KCIEPUMEHTHI TI0 MCCIICOBAHUIO (DU3UICCKUX SIBJICHUI
U TIPOIIECCOB C MCITOJIb30BAHUEM MPSMBIX U KOCBCHHBIX M3MEPCHHIA,
pu 3ToM (HOPMYyIUPOBaTh MPoOIeMy (3a7a4y) U TUIOTE3y YICOHOTO
DKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIIOKEHHOTO
000pyI0BaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BHIBO/IBI

11.10

OcymiecTBiATh TpsiMbIE U KOCBEHHbIE H3MEpEHUs (U3HUECKUX
BEIIMYMH; TIPU ATOM BBIOMPATh ONTHUMAJLHBIN CIIOCOO H3MEpPCHHUS
U HCIOJb30BAaTh HW3BECTHBIE METOABl OIEHKH MOTPEIIHOCTEN
U3MEPEHUN

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIIOJIH30BAHUEM
OpsSIMBIX ~ MU3MEPEHMIA; TpU ITOM KOHCTPYHUPOBATH YCTAaHOBKY,
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GuKCHpOBaTh PE3yNbTATHl TMOJYYCHHOW 3aBUCUMOCTH (HU3HUECKUX
BEJIMYMH B BUC TAOIHIl U TPaUKOB, I€TaTh BEIBOIBI IO PE3yIbTaTaM
HCCJICIOBAHUS

11.12

CobOmonare mpaBwia 0€30MacHOrO TpyAa MNpU  MPOBEACHUU
HCCIIEIOBaHM B paMKax y4eOHOro OJKCIEepUMEHTa, Yy4eOHO-
HCCJIEIOBATENIbCKONM U MPOEKTHOM JESTebHOCTH C HCIOJIb30BAHUEM
M3MEPUTEbHBIX YCTPOUCTB U J1a00paTOPHOT0 000py0BaHUS

11.13

Pemiath pacuerHsie 3a7a4u C SIBHO 3aJjaHHON (DU3UUYECKON MOJIEIbIO,
UCTOJb3ysl (PU3UYECKHE 3aKOHbI U NPUHLUIBI, HA OCHOBE aHalIMU3a
YCIIOBUSL 3aJaydl  BBIOMpATh (PU3UYECKYIO MOJENb, BBIICTSATH
¢du3nueckre BeIUYUHBI U (GOPMYJIbl, HEOOXOIUMBIE JIJISl €€ PEIICHMUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATBHOCTD MTOJIyYEHHOTO 3HAYECHHUS
bU3UYECKON BEIIMUUHBI

11.14

Pemlate  kadecTBEHHbIE ~ 3aJayd:  BBICTPauBaTh  JIOTHUYECKHU
HEMPOTUBOPEYUBYIO LIETIOYKY PACCYKIECHUN C ONOPOW HA U3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SBICHUS

11.15

Hcnonb3oBaTh MpU  pEHIEHUH Y4eOHBIX 337a4 COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUU [UJISl TOUCKa, CTPYKTYpUPOBaHUS,
WHTEPIPETANA U TPEJCTABICHUS YUYeOHOM W HAYYHO-TIOMYJISIPHON
vH(pOpMaIK, TTOJTYUYCHHONW U3 Pa3JIMUHbIX UCTOYHUKOB; KPUTHUYECKU
aHAIM3UPOBATh MOJyYaeMyt0 HHPOpMAIIKIO

11.16

OOBSCHATH MPHUHITUIIBI IEUCTBHS MAIIUH, TPHUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3ziuyaTh YCJIOBUS HMX O€30MaCHOTO HCHOJb30BaHUS
B [IOBCETHEBHOM KU3HU

11.17

[IpuBoauTH TpUMEPHI BKJIAJa POCCUICKUX M 3apyOEKHBIX yUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, B 00BICHEHHE MPOLECCOB OKPYIKAIOILIETO
MHpAa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TeOpeTHUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOMN
KU3HU JIJ1s1 o0ecreueHus: 0e30MacHOCTH Mpu 0OpalleHuu ¢ mpudopamu
U TEXHUYECKUMHU YCTPONCTBAMHU, JUISI COXPAHEHHS 30POBbS
U COOJNIONIEHHS HOPM DJKOJIOTMUECKOTO TOBEJICHUS B OKpYKaroeh

cpene

11.19

PaGoTath B rpyrie ¢ BBIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIeH,
IJIAHUPOBATh  pabOTy  TPYIIBI, PAIMOHATIBLHO  PACIPEICISIThH
00SI3aHHOCTH ¥ IUIAHUPOBATh JICSITEIBHOCTh B HECTaHJAPTHBIX
CUTyalUsAX, aJCeKBATHO OLICHMBATh BKJAJ KaXIOTO0 U3 YYaCTHUKOB
TPYIIBI B peIIEHNEe pacCMaTPUBAEMOU MPOOIeMbI
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IIpoBepsieMble 3J1€MEHTHI COAEPKAHUS

Kon Kon [IpoBepsieMble 371EMEHTBI COAEPKAHUS
paszena | MpoBepAEeMOro
3JeMEHTA
4 DJIEKTPOAMHAMUKA
4.3 MATHUTHOE ITOJIE. 9JIEKTPOMAT'HUTHA S NHAYKIUA

43.1 ITocTtossnHble MarHuThl. B3anmMoaeiicTBHE MHOCTOSHHBIX
MarHuToB

4.3.2 MarautHoe mnoJsie. BekTop MAarHMTHOW UWHIYKIIUU.
[IpuHuun cynepno3uuuu. JINHUA MarHUTHOM UHIYKIIUU.
KapTrHa nuHMI MAarHUTHOW MHAYKIHWH HOJISI TOCTOSTHHBIX
MarHUTOB

433 MarauTtHoe 1noJje NpoBOJHUKA ¢ TOkoM. KapTuHa nuHui
MoJIsl JUIMHHOTO MPAMOTO MPOBOJHHUKA W 3aMKHYTOI'O
KOJIBIIEBOTO TPOBOJHUKA, KATyIIKM C TOKOM. OTBIT
Opcrena. BzanmopaencTBrue npoBOJHUKOB C TOKOM

434 Cuna AMnepa, ee MOAYJIb U HAITPABJICHUE

4.3.5 Cuna JlopeHua, ee Moayib U HampasieHue. [[BrxkeHue
3apsSKEHHOM 4acTUIlbl B OTHOPOJAHOM MArHUTHOM IIOJIE.
Pa6ora cunsl JIopeniia

4.3.6 SIBneHHE DNEKTPOMArHUTHON UHAYKIIUU

4.3.7 [ToTok BekTOpa MarHUTHOW UHAYKIIUN

4.3.8 OJIC uHaykiyu. 3aKOH 3JIEKTPOMAarHUTHON WHIYKITUU
Qapanes

439 BuxpeBoe anexkrpuueckoe tnone. IJC  umHAYKIMU
B MIPOBOJIHUKE, JBYOKYIIIEMCS MOCTYIATEIBHO
B OJTHOPOJHOM MAarHUTHOM IOJIE

4.3.10 [IpaBuno Jlenna

43.11 NunyktuBHOCTE.  SIBIICHME  CaMOWHIYKIHH. DJ1C
CaMOUHIYKIUU

4.3.12 DHeprusi MArHUTHOTO TOJIsI KATYIIKU C TOKOM

43.13 DJIEKTPOMArHuTHOE T0JIe

4.3.14 TexHudyeckrue yCTpPOWCTBA: IOCTOSHHBIE  MAarHWTHI,

OJICKTPOMArHuThl, QJICKTPOABUTATCIIb, YCKOPHUTEIN
QJICMCHTAPHLBIX YaCTHUL, MHAYKIIMOHHAA IICYb
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4.3.15

[Ipaktnueckue paboThl. M3yueHue MarHuTHOro moJIs
KaTYILIKHU ¢ TOKOM. MccnenoBanue neiCTBUSI TIOCTOSSHHOTO
MarHura Ha paMKy ¢ TOKOM. McciemoBaHue sBIEHHUs
AJEKTPOMAarHUTHOM MHIYKIIUU

KOJIEBAHU A 1 BOJIHBI

5.1

MEXAHNYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KomebarensHass cucrema. CBoOOgHBIE KoOjJcOaHMS.
["'apmonunueckue KoJIcOaHMs. [lepuon, 4acToTa,
aMIuuTyaa u ¢dasza KojaebaHui

5.1.2

[IpyXMHHBIN MaATHUK. MaTeMaTU4eCKUi MasTHUK

5.1.3

YpaBHeHue FapMOHUYECKHUX KoJIeOaHu M.
KunemaTtuueckoe U JTUHAMUYECKOE OINHCaHHE
K0J1€0aTeNbHOTO JBUKEHUS

5.14

[IpeBpaiienue 3Heprun Npy rapMOHUYECKUX KOJIeOaHUsX.
CBsi3b aMITUTYIbl KOJIEOAHUN HMCXOAHOM BETUYUHBI C
aMIUTATYJJaMU KOJIEOaHHUM €€ CKOPOCTH M YCKOPEHUS

5.1.5

Konebarenbubiit koHTYp. CBOOOHBIC 2JIEKTPOMArHUTHBIE
KoJIeOaHwmsI B UJcaTHbHOM KoJIe6aTeTbHOM
KOHTYpE. AHajilorusi  MEXIy  MEXaHMYECKUMH U
AJIEKTPOMarHuTHEIMH KosieOanusiMu. @opmyrna Tomcona

5.1.6

3aKOH COXpaHEHUs SHEPTUH B UJCATbHOM KOJIe0aTEIbHOM
KOHTYpe

5.1.7

BeiHykeHHBIE MexaHuuyeckue Kosiebanus. PesoHaHC.
Pe3onancHas kpuBasi. BeIHYXI€HHbBIE JIEKTPOMArHUTHBIC
KOJICOAHUS.

5.1.8

ITepemenHbIil Tok. CHHYCOUIAJIbHBIA IEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) IMCPEMCHHOI'O TOKa. AMHJII/ITy,IIHOG
n HCﬁCTBYIOHlee SHAYCHUC CHUJIbI TOKA W HAIIPSIIKCHUA

5.1.10

Tpanchopmarop. [IpousBoacTso, nepenayda
U OTpeOJIEHUE AIEKTPUUECKON SHEPTUU. IKOJIOTHIECKUE
pUCKH npu MIPOU3BOJICTBE ANEKTPUUYECKOU
sHepruu. KynbTypa UCHOIB30BaHUS AJIEKTPOIHEPTUU
B [TIOBCEIHEBHOM KU3HU

5.1.11

Texauueckue ycTpoiicTBa: cericmorpad, dMeKTPUISCKUAN
3BOHOK, JIMHUU 3JIEKTpoIepeaad
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5.1.12

[IpakTnueckue pabotel. lccrnenoBanue 3aBUCHMOCTH
nepuoja MaiblX KojieOaHUM rpy3a Ha HUTH OT JJIMHBI
HUTU U MaccChl Ipy3a. MccaegoBanue nepeMeHHOro Toka
B Lend U3  IOCIENOBATEIBHO  COEIUHEHHBIX
KOHJICHCATOpa, KaTyIlIK! U PE3UCTOpa

5.2 MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1 Mexanuuyeckrue BOJIHBI, YCIIOBUS PacHpOCTPAHEHHS.
[Tepuon. CKOpoCTh pacnpOCTpaHEHUS! W JIJIMHA BOJHBI.
ITonepeuHble U NPOAOIBHBIE BOJIHBI

5.2.2 HNurepdepennus u audpakiius MeXxaHHIECKUX BOJIH

523 3BykK. CkopocTh 3ByKa. ' poMKOCTb 3ByKa. BricoTa TOHA.
TemOp 3ByKa

524 DJIEKTPOMarHuTHHIE ~ BOJHBI.  YCJIOBUA  W3Iy4YCHUS
AJIEKTPOMArHUTHBIX  BOJH. B3auMHasg  opueHTauus
BEKTOPOB E, B1 V B 3JIEKTPOMarHuTHOM BOJIHE B BAKYYME

5.2.5 CBolicTBa  BJEKTPOMArHUTHBIX  BOJIH:  OTPa)KCHHUE,
IPEJIOMJICHUE, MoJIsipy3aIus, U pakims,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH

5.2.6 [[lxkana  >MeKTpOMarHUTHBIX  BOJH.  [IpuMeHeHwue
AJIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7 [IpuHLMIIBI paIMOCBA3U U TENEBUACHUA. Pannonokanus.
DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KaroIeil cpeibl

5.2.8 TexHu4ecKkne yCTpoMCTBa: My3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPa3BYKOBas JUAarHOCTUKA B TEXHUKE U MEIMIIMHE,
pazap, paauONpUEMHUK, TEIEBU30p, AaHTEHHA, TelaedoH,
CBU-neun

53 OIITUKA

5.3.1 [IpssMonuHEHOE pacpOCTpaHEHUE CBETA B OJJHOPOIHOU
cpene. JIyd cBera

532 Otpaxxenne  cBeTa. 3aKOHbI  OTpPaXXEHUsS  CBETa.
[TocTpoenue n300paxeHuit B MIOCKOM 3epKaje

533 [Ipenomnenue cBeTra. 3aKOHBI TIPEIOMIJICHUSI CBETA.
AOCOIIIOTHBIN MTOKa3aTelb MPEIOMIICHUS

534 [lotHOE BHYTpeHHEE oOTpaxeHue. lIpenenbHblt yroa

IMOJIHOTO BHYTPCHHETO OTPAKCHUA
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5.3.5 Jlucriepcus cBeta. C0KHBIM cocTaB Oenoro cpera. Lser

5.3.6 CoOwuparoniyie ¥ pacceuBarolue JUH3bL. TOHKas JIUH3A.
®doKyCcHOE pacCCTOSHHE U ONTHYECKas Cujla TOHKOU
auH3bl. [locTpoeHune u300pakeHU B COOMPAIOIINX U
pacceuBaromux JnH3ax. Dopmyna TOHKOW JIMH3HIL.
YBenn4eHne, 1aBaeMoe JMH30U

5.3.7 [Ipenenbl NpUMEHUMOCTHA T€OMETPUUECKON ONITUKHU

5.3.8 WNutepdepentuss  cBeta. KorepeHTHBIE  MCTOYHUKH.
VYcaoBus HaOMOACHUS MaKCUMyMOB W MHUHHMYMOB B
UHTEPPEPECHIIMOHHON KapTUHE OT JBYX CHH(}A3HBIX
KOTCPEHTHBIX HCTOYHUKOB

5.3.9 Hudpakuus cBera. JudpakiuoHHas pemieTka. Y ClIOBUE
HAOJIOJICHUS TJIABHBIX MAaKCMMYMOB IIpH TMaJCHUHU
MOHOXPOMATHYECKOTO CBeTa Ha  JUPPAKITMOHHYIO

peleTKy
5.3.10 [Tonspuzanus ceera
5.3.11 Texnudyeckue ycTpoWCTBa: OUYKH, Jyma, (oToammapar,

OPOEKIIMOHHBIA  ammapar, MHKPOCKOI,  TEJIECKOIL,
BOJIOKOHHAsl ~ ONTHKa, JAU(PpPaKIHOHHAs  pelIeTKa,
HOJISIPOU]

5.3.12 [IpakTnueckne  pabotel.  M3mepenue  mokazarens
npenomiieHus. HMccnemoBaHue CBOWCTB HM300paKEHUM
B TuH3ax. Habmoenne qucnepcuu ceeTa

6 SJIEMEHTBI CIIELIUAJIBHOW TEOPUU OTHOCUTEJIBHOCTU
6.1 ['pannnpl TPUMEHMMOCTH  KJIACCUYECKOM MEXAHUKHU.
[TocTtynaTel TEOpUM OTHOCHUTEIIBHOCTH: UWHBAPUAHTHOCTD
MOAYJIE CKOPOCTM CBE€Ta B BakyyMe, MPUHLHUI
OTHOCUTENBHOCTH DUHINTEIHA
6.2 OTHOCUTENBHOCTh ~ OJIHOBPEMEHHOCTH.  3aMEJICHHE
BPEMEHH U COKpaIllCHUE JJTUHBI
6.3 DHEprus ¥ UMITYJIbC CBOOOTHON YaCTUIIbI
6.4 CBsi3b Macchl C JHEPrUel U UMITYJIBCOM CBOOOJHOMU
YaCTHUI[bl. DHEPrHUsl TOKOSI CBOOOHOM YaCTULIbI
7 KBAHTOBAA ©OU3UKA
7.1 SJIEMEHTBI KBAHTOBOM OIITUKN
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7.1.1 ®oronsl. opmyna [Inanka cBs3u 3HEPTrUU POTOHA C €T0
4acTOTOW. DHEPrus U UMITYJIbC POTOHA

7.1.2 OtkpeiTie u wuccnenoBanue (oroadpdexra. OnbIThI
A.T". Cronerona. 3akonbl (hoTodddexra

7.1.3 VYpaBuenue OiHmTeitHa 1151 poroaddexra. «KpacHas
rpanuna» horodddexra

7.14 JaBnenue ceeta. OnbiTel I1.H. JleGeneBa

7.1.5 XHWMHUYECKOE IEUCTBUE CBETA

7.1.6 Texnuueckue ycTponcTBa: (HOTOIIEMEHT, (POTOAATUUK,
coJIHeYHasi baTapest, CBeTOUO/T

7.2 CTPOEHUE ATOMA

7.2.1 Mopens atoma Tomcona. Omwitel  Pesepdopna
110 UCCJIEIOBAaHUIO CTpoeHUs aTtoMa. [ imanerapHast Moaenb
aToma

7.2.2 [Toctynatel bopa. Uznydenne u moriomienne (HOTOHOB
Opyu TEepexoie aroMa ¢ OJHOTO YPOBHS DHEPruu
Ha Aapyroi. Bunbl criektpoB. CHEKTp YpOBHEW >HEPrUu
aToma BOJIOpoJa

7.2.3 ple cBoMcTBa dacTtull. Bomuel 1e Bbpoiis.

Iy aJli3M. Hudpaxims

7.2.4 CHoHTaHHOE W BBIHYXIEHHOE M3Jy4YEeHHUE. Y CTPOMCTBO
Y IPUHLMN paboThI 1a3epa

7.2.5 TexHHU4eckue  yCTPOMCTBA:  CIIEKTPAIBHBIA  aHAIU3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTEP

7.2.6 [Ipaktnueckue paboTel. HabOmogeHue auHEHYATOrO
CIIEKTpa

7.3 ATOMHOE S4/1PO

7.3.1 Metoapl HaOMIOACHUS W PETHCTPAIMN DJIEMEHTAPHBIX
YaCTHI]

7.3.2 OtkpeiTie pagunoakTuBHOCTH. OmnbiThl Pesepdopna mo

OTIPEJICTICHUIO COCTaBa PAJUOAKTUBHOTO U3ITyUCHHS.
CgoiictBa anbda-, Oeta-, ramMmma-usinyuyeHus. BrusHue
PaIMOaKTHBHOCTH Ha KHUBBIC OPTaHU3MBI

76



7.3.3

OTtkpeiTHE NpOTOHA U HeWTpoHa. HykiioHHas Mopeinb
anpa ['eiizenOepra — MBanenko. 3apsg sapa. MaccoBoe
yucio sapa. M3oromnsl

7.3.4

Anb(a-pacnan. DJIEKTPOHHBIM M TO3UTPOHHBIA OeTa-
pacnan. ['amMma-uzmydyeHue. 3aKOH PaJUOAKTUBHOIO
pacnana

7.3.5

DHeprus CBs3U HYKJIOHOB B sijipe. S nepHbie cuibl. Jedext
MAaccChI sapa

7.3.6

Snepuble peakuuu. [leneHre u CUHTE3 AP

7.3.7

Anepusbiii peaktop. TepmosimepHbiii cunte3. [IpoGiaembl
U TEpPCIEKTUBBI SIACPHOM IHEPTETHKU. DKOJIOTHUECKUE
ACIIEKTHI AICPHON IHEPTETUKHU

7.3.8

OneMeHTapHble  4YacThlbl.  OTKpBITHE  MO3UTPOHA.
DyHIaMEHTAIIBHBIE B3aUMOICUCTBUS

7.3.9

TexHuueckne yCcTpoucTsa: JO3UMETp, kamepa BunbcoHa,
SJICPHBIN peakTop, aToMHass 6ombOa

7.3.10

[IpakTuueckue padotsl. MccnenoBaHue TpEeKOB YacTHUIL
(mo rotoBbIM (oTOrpadusiM)

SJIEMEHTBI ACTPO®U3NKHA

8.1

Bun 3BesmHoro HeOa. CosBe3nusi, SpKUE 3BE3JbI,
IJIAHETHI, UX BUAUMOE JIBM)KCHUE

8.2

Conneunas cucrema. IlmaHeTsl 3€MHON  TpYMIIBI.
[InaHeThI-TUTaHTBI U UX CIIYTHUKH, KAPJIMKOBBIC IJIAHETHI.
Masrie Ttesia CoJTHEUHOU CUCTEMBI

8.3

Connne, ¢orochepa wu  armocdepa. ConHeuHas
AKTUBHOCTD

8.4

Ncrounnk sueprun CoiHIA U 3BE3]T

8.5

3Be31bl, MX OCHOBHBIE XapaKTEpUCTHKU: Macca,
CBETUMOCTb, pPaJHyC, TEMIIEpaTypa, HX B3aUMOCBS3b.
JlnarpamMa  «CIIEKTpaJbHBIA KJIACC — CBETUMOCTBY.
3Be3[pl TJIaBHOM IOCIEAOBATEIBHOCTH. 3aBHCHUMOCTh
«macca —  CBETMMOCTb» U1  3B€3J  TIJIABHOU
NOCJIE0BATENBHOCTH

8.6

Buytpennee CTpPOCHUE 3BE3/I. CoBpemeHHbIE
IpEeACTaBICHUS O MPOUCXOXKICHUH U 3BoJtoIMU CoJiHIIa
U 3B€3[. DTambl )KU3HU 3BE3]
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8.7

Mneunstii Ilyte — nHama Tamaktuka. ChnupanbHas
CTpyKTypa l'allakTuku, pacupeneieHue 3Be3/, rasa
u neid. [Tomoxenne n amxkenue Connna B I'amakTuke.
[Tnockas u chepruueckast moAcucTEMbI [ aTlakTUKN

8.8

Tunsl ranaktuk. Paguoranaktuku u kBazapel. UepHble
JBIPHI B A/Ipax TAITAKTUK

8.9

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO0Ouna.
Pazberanue ranmaktuk. Bospact u paaumyc Bcenennoit,
Teopuss  bombmoro  B3peBa. Mogenp  «ropsueu
Bcenennoi». PenukroBoe nsnydenue

8.10

Macmrabnas ctpykrypa Bcenmennoit. MeraranakTuka.
Hepemennsie nmpo0iaeMbl aCTpPOHOMHH
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