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®denepanbHas pabouas mporpamma no ydeOHomy npenmery «Dusmka» (6a30BbIi
ypoBeHb) (mpeamerHast oOnacTth «EcTecTBeHHO-HAy4HbIE MPEIMETHI») BKIIOYAET
MOSICHUTEIIbHYIO 3aIUCKY, COJIepKaHue 00yUYeHUs, IIIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS
MIPOTPAMMBI 110 (PU3HUKE, TEMATUIECKOE TNIAHUPOBAHUE.

[TosicauTenpHAs 3amycKa OTpakaeT OOIMMe IETH W 3aJadyd M3Y4YCHHS (PU3UKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €ro HM3yYCeHHUIO OOYJarOIIMMUCH,
MECTO B CTPYKType ydeOHOro IulaHa, a TaKKe MOAXOAbl K OTOOpY COAep KaHus,
K OIIPEICTICHUIO IJIAHUPYEMBIX Pe3yJIbTaTOB.

Cognepxanue O00yueHHUsI PACKpBIBAET COJAEp)KaTelIbHbIE JIMHUHM, KOTOphIC
NpeIaraoTcs g 00sA3aTeNbHOIO0 M3YYEHHUS] B KaKJIOM KIJIACCE HAa YPOBHE CPEIHErO
oO1ero o0pa3oBaHusl.

[InaHupyemble pe3yJbTaTbl OCBOCHUS MporpaMMbl MO (DU3UKE BKIHOYAIOT
JUYHOCTHBIE, METANpeIMETHbIE PEe3yibTaThl 3a BECh MEpUOj] OOYyYEeHHs Ha YpPOBHE
cpenHero ooOmero oOpa3oBaHMs, a TAKXKE NPEIMETHbIE JOCTHKEHHUS 00y4arouierocs
3a KaXKJIbI¥ TOJ] O0y4eHHUS.

HHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no usmke 6a30BOro ypoBHS Ha YPOBHE CPEIHErO O0IIEero oOpa3oBaHus
pa3paboTaHa Ha OCHOBE IOJIOKEHUN U TpPeOOBAaHUM K pe3yJibTaTaM OCBOEHUS OCHOBHOM
oOpazoBarenbHOl mporpammbl, npencrabieHHbix B ®I'OC COO, a takxke ¢ yd4éToM
(dbenepanbHOl paboyelt mporpaMMbl BOCIUTAHUS U KOHLIETIIUU MPENnoiaBaHus y4eOHOro
npeameta «®Pusnka» B 00pazoBareNnbHbIX oOpranu3ausx Poccuiickoit ®deneparuu,
peanu3youmx OCHOBHbIE 00pa30BaTEIbHbIE TPOTrPAMMBI.

Conepkanue mporpamMsbl 1o (U3UKe HaMpaBJIeHO HA POpMHUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTuUHBI Mupa oOyuaromuxcsi 10-11 kmaccoB mpu o0yueHUHM HX (U3HKE
Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IIEATENLHOCTHOro mnoxaxozda. [Iporpamma
no ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k miaaHUPYEMBIM JUYHOCTHBIM,
MpEeIMETHBIM W METaNpeIMETHBIM pe3yJibTataM OOy4YeHHUs, a TakKe YYHUTHIBAET
HEOOXOJAMMOCTh pealH3allid MEXKIPEAMETHBIX CBS3€H (U3MKH C €CTECTBEHHO-
Hay4YHBIMU YYEOHBIMHM TIpeaMeTaMu. B Hell ompeaessitoTcsi OCHOBHBIE IETU HU3YyUYCHUS
(U3MKM Ha YpPOBHE CpeIHEro ooOmero oOpa3oBaHUs, IUIAHUPYEMBIE PE3yJIbTaThl
OCBOCHHS Kypca (DU3UKH: JMYHOCTHBIE, METaNpeAMETHbIC, MpeaMeTHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma no gpu3HKe BKIIOUYACT:

IJIaHUPYEMbIE Pe3yJIbTaThl OCBOEHHUS Kypca (M3UKH Ha 0a30BOM YpPOBHE, B TOM
YHCJIEe MPEAMETHBIC PE3YIBTATHI IO TO1aM 00YUCHUS;

cozeprkanue yueoHoro npeameta « Dusmka» Mo rojgaM 00ydeHusI.

[Iporpamma 1o ¢u3uke MOXKET OBITh HCIOJIB30BAaHA YUYUTEISIMH KaK OCHOBA
JUTSL COCTaBJICHHSI CBOMX pabouux mporpamm. [lpm paspaborke pabodeit mporpammbl
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B TEMAaTHYECKOM IJIAHUPOBAHUU JIOJKHBI OBITh YUYTEHBI BO3MOXHOCTH HCIIOJIb30BaHUS
ANEKTPOHHBIX  (IM(GPOBBIX) 00pa30BATENbHBIX PECYPCOB, SBISIOMUXCS Y4eOHO-
METOAMYECKUMU MaTepuaiaMu (MyJIbTUMEIUIHBIE IPOTPaMMBI, JJIEKTPOHHBIE YUEOHUKH U
3aJaYHUKH, DJEKTPOHHBIE OMOIMOTEKH, BHUPTyajbHblE Ja0OpaTopuu, UIPOBHIE
IpOrpaMMBbl, KOJUIEKIIMM IU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), pPEATUIYIOIIUMU
AUIaKTUYECKHE BO3MOXXHOCTH HMH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX  TEXHOJIOTHIA,
coJiep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00Opa30BaHUU.

[Iporpamma 1o (hU3MKE HE CKOBBIBAET TBOPUYECKYH0 WHULMATHABY YUYUTEIEH U
IPEIOCTABIAET BO3MOKHOCTD JUISl PEAM3ALMM PA3JIUYHBIX METOIWYECKHX IOAXO/I0B
K OpraHu3anuu oO0yuyeHHs (U3MKE IPU YCIOBUM COXpPAHEHHsS 0053aTelIbHONM 4YacTh
coJlepKaHus Kypca.

®du3rka Kak Hayka o Hauboyiee OOIMIMX 3aKOHAX MPHUPOAbI, BBICTYIIAas B KaueCTBE
y4eOHOro MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHHM
00 okpyxatomem wmupe. IlIkonpHBIA Kypc (QU3UMKA — CUCTEMOOOpAa3yIOLIUi
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB, IOCKOJIBKY (PU3UYECKUE 3aKOHBI JIEXKAT B
OCHOBE TIPOLIECCOB U SIBJICHMH, H3Yy4aeMbIX XHUMHEH, Ouosorued, Qusnueckon
reorpadueii U actpoHomuei. lMcnonb3oBaHHEe U AKTUBHOE NPUMEHEHHUE (PU3NYECKUX
3HAHWI OINpeAeNsieT XapakTep W pa3BUTUE Pa3HOOOpa3HbIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHUA KOCMOCA, IOJYYEHHs] HOBBIX MAaTepHaIOB
C 3aJaHHBIMM CBOMCTBaMU W JApyrux. M3yueHue (U3MKH BHOCHUT OCHOBHOW BKIaj
B (OopMUpOBAaHHE  €CTECTBEHHO-HAyYHOM  KapTHUHBI  MHpa  OOydaroluxcs,
B ()OpMUPOBAHUE YMEHUN NPUMEHATh HAYUHbII METOJI MIO3HAHUS MPU BBIIIOJIHEHUN MU
yueOHBIX HCCIIEI0BaHUM.

B ocHOBY kypca ¢hu3uKkH 711 YpOBHSI CpeTHEro 00IIero 00pa3oBaHus MOJI0KEH PsiT
UJel, KOTOPbIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoesa yenocmnocmu. B CcOOTBETCTBUM € HEM Kypc SBISETCS JOTMUYECKH
3aBEpUIEHHBIM, OH COJIEPKUT MaTepuall M3 BCEX pa3AesioB (PU3MKU, BKIIOYACT Kak
BOIPOCHI KJITACCUYECKOM, TAK U COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEH MaTepHall Kypca PU3NKU OOBEIUHEH
BOKpPYr ¢usnyeckux Teopuid. Bemgymum B Kypce sBusercs (opmupoBaHue
IIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoesa ecymanumapuzayuu. EE peanuszanuss mnpeanosiaraeT MUCHOJIb30BAHUE
IYMaHUTapHOTO MOTeHIMaa (U3NYECKON HayKu, OCMBICIICHUE CBSI3U Pa3BUTHSI (PU3UKHU C
pa3BUTHEM OOLIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOIEMaMHU.

Hoes npuknaonou nanpaenennocmu. Kypc (uU3MKH IpeanoiaraeT 3HAKOMCTBO
C LIMPOKUM KPYIOM TEXHUYECKHX U TEXHOJIOTHYECKUX MPUIOKEHUN U3yYEHHBIX TEOPU
Y 3aKOHOB.

Hoesn sxonocuzayuu peannsyeTcsl MOCPEACTBOM BBEJICHUS 3JIEMEHTOB COJIEP/KaHUS,
MOCBALIEHHBIX AKOJIOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbI
C pa3BUTHEM TEXHHUKH W TEXHOJIOTUH, a Takke OOCYXIEHHsS MpoOjeM palioHaTbHOIO
MIPUPOIONIOIB30BAHUS U 3KOJOTHUECKON OE30MacCHOCTH.
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CrepXHEBBIMH DJIEMEHTaMU Kypca (HU3MKM Ha YPOBHE CpEOHEro OOIIEero
oOpa3zoBaHusi SBJSIOTCS  Qusnueckue Teopuu (dhopMHpOBaHUE MPEICTABICHUN
O CTPYKTyp€ MOCTpOeHHs (U3HUECKOU TEOpuH, poiu (yHIAMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSX O MNPUPOJE, TpaHHUIaX MPUMEHUMOCTU
TEOpUH, 1711 ONIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-JeSITeIbHOCTHBIN MOAX0A B Kypce (U3UKH peau3yeTcsl MPexXJe BCETo
3a CYET OpraHU3alK SKCIEPUMEHTAIIBHON JIeATeNbHOCTH o0yyatomuxcs. s 6a3oBoro
YPOBHS Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMBI (DPOHTAIBLHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJAO0OPATOPHBIX PabOT, KOTOPHIE B TpOrpaMme 1o (pusnke 00beTUHEHBI B
OOIIMI CIHCOK YYCHHMUYECKUX MPAKTHUECKUX paboT. BeineneHune B yka3aHHOM TEpeyHe
7a00paTopHbIX paboOT, NPOBOAMMBIX [JJIsi KOHTPOJS W OLEHKH, OCYLIECTBIACTCS
y4acTHUKaMU 00pa30BaTEIbHOTO IMpoIlecca UCXOJsd U3 OCOOCHHOCTEW IUIAaHMPOBAHUS U
ocHauleHusl kabuHeTta ¢usuku. [Ipu s3ToM obecrieunBaeTcs OBJaJ€HUE O0YYaArOIIUMUCS
YMEHHUSIMH ~ TPOBOJUTH KOCBEHHBIC HM3MEPEHMsS, HCCICIOBAaHUS  3aBUCHMOCTEH
(bu3MYECKUX BEIMYMH U MTOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHMMaHHWE YyIEnseTCs PEIICHUIO PAcUETHBIX M KAaueCTBEHHBIX 3aj1ad.
[Ipu sTOoM 1yIs1 pacdy€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJa4d C SIBHO 3aJaHHON
¢u3nyeckoil  MOJENbIO, TO3BOJSIOUIME TPUMEHSATh  U3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjieia Kypca, TaKk U MHTErpUupys 3HaAHHUS U3 Pa3HBIX
pa3nenoB. st kaueCTBEHHBIX 3a/1a4y MPUOPUTETOM SIBISIFOTCS 3a/laHusl Ha OOBSCHEHHE
NpOTEKaHusl (PU3UUECKUX SIBIIEHUH U IPOLECCOB B OKPY)KAIOIIEH *KU3HU, TpeOyromue
BbIOOpA (pU3MUECKON MOJIEH ISl CUTyallMH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanuamu OPI'OC COO k maTepHallbHO-TEXHUYECKOMY
o0ecrneyeHnIo yueOHoro mporuecca 0a30Bblii ypoBEHb Kypca (PU3UKK Ha YPOBHE CPEHETO
o0miero o0pa3oBaHus TOJDKEH M3Y4aThCsl B yCIOBHUSX MPEIMETHOro KaOwHeTa (hU3uKu
WIM B YCIOBHUSX HWHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabunere GU3MKU JOJDKHO OBITH HEOOXOaUMOE JabopaTopHOE 000PYI0BAHUE
JUTSL BBIMIOJTHEHUSI YKa3aHHBIX B MPOrpaMMe MO (DU3UKE YUCHHUYECKUX MPAKTHUIECKUX
paboT U IEMOHCTPAILIMOHHOE 000pYI0BAHHUE.

JleMoHCTpallMOHHOE 000pyJ0BaHHE (POPMHUPYETCSI B COOTBETCTBUHM C MPUHIMIIOM
MUHHUMAJIbHOM  JOCTaTOYHOCTH M OOECNeYMBaeT TIOCTAHOBKY IEPEYUCICHHBIX
B IporpamMMme Mo (U3MKE KIIOYEBBIX IEMOHCTpAIMi ISl MCCIICOBAHMS H3y4aeMBbIX
SIBJICHHM U TPOIECCOB, SMIMMPUUYECKUX U (DYyHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHEHU .

JlaGopatopHoe oOopyaoBaHHME I8  YYCHUYECKUX  MPAKTUYECKUX  padboT
dbopMupyercsi B BUJIE TEMATUYECKUX KOMIUIEKTOB U O0ECIEeUrBaeTCs B pacuére OJHOTO
KOMILJIEKTa Ha JBYyX oOy4atommuxcs. TemaTudeckue KOMIUIEKTHI J1abopaTOpHOTO
000pyI0BaHNUS TOJKHBI OBITH ITOCTPOEHBI HA KOMITJIEKCHOM MCTIOJIb30BAaHUH aHAJIOTOBBIX U
M(POBEIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX HW3MEPUTEIBHBIX CHCTEM B BHJC
M (pOBBIX TaO0OpPATOPHUH.

OCHOBHBIMH TICJIIMH U3y4eHUS (PU3UKHU B 00IIeEM 00pa30BAHUU SIBJISTFOTCS:

dbopMupoBaHUE WHTEpECa W CTPEMJICHHS OOYYAIOMIMXCA K HAYYHOMY H3yUCHUIO
MIPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;
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pa3BUTHE TPEJCTABICHUA O HAYYHOM METO/€ TMO3HaHUS U (OPMUPOBAHUE
UCCJIeI0BATEILCKOIO0 OTHOIIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa H3y4YeHHUs OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DH3UKU;

dbopmupoBaHUe YMEHHN OOBACHATH SIBJICHUS C MCIOJIb30BaHUEM (DU3MUECKHUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TMpPEACTaBICHUH O poiau (U3UKU [ Pa3BUTUSL  JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHne OTUX Lened o0ecrneynmBaeTcs pelIeHHeM CIeAYIOIMMX — 3ajad
B IIpoliecce U3yueHus Kypca GU3HKU Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

npuoOpeTeHue CHUCTeMbl 3HaHUKW 00 00muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOPHsX, BKIIOUas MEXaHUKY, MOJEKYJIAPHYIO (HU3UKY, SICKTPOJAMHAMUKY,
KBaHTOBYIO (DM3UKY U AJIEMEHTHI aCTPOPU3UKY;

dbopMHUpOBaHUE YMEHHN MPUMEHSATh TEOPETHUYECKUE 3HAHUS JUIsi OOBSICHEHUS
bU3MYEeCKUX SBICHUH B TIPUPOAC W JJIA TPUHATHS MNPAKTHYECKUX PEIICHUN
B [TOBCETHEBHOM KU3HU;

OCBOEHHE CIOCOOOB PELICHUS Pa3IMYHbIX 3a/ad C SBHO 3aJaHHON (U3NYECKOU
MOJIEJIBIO, 33/1a4, MOJIPAa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/laHue (PU3UUECKON MOJEINH,
aJICKBATHOM YCJIOBUAM 33/1a4H;

NMOHUMAaHUe (U3MIECKUX OCHOB M TIPUHIIMITOB JIEHCTBUS TEXHUICCKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPY’KAIOIIYIO CPEIY;

OBJIAJICHUE METOJAAMH CaMOCTOSTENbHOIO IUIAHMPOBAHUA W  IPOBEIEHUS
(¢u3MYeCcKuX HKCIIEPUMEHTOB, aHAJM3a U HUHTEpIpeTaluu HWH(pOpManuu, onpeneseHus
JOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;

CO3/JaHME YCJIOBHM I PpAa3BUTUA YMEHUW IPOEKTHO-KUCCIIENOBATEIBCKOM,
TBOPYECKOW IESATENBHOCTH.

Ha wusyuenue ¢Qusuku (0a30BbIA YpOBEHb) Ha YPOBHE CpPEIHEro OOIIEero
obpaszoBanus orBoautcs 136 yacos: B 10 kimacce — 68 uacoB (2 yaca B Hejenio), B
11 knmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemelii B mporpaMMe 1o (hU3MKE MepeUeHb JTaA00PATOPHBIX M MPAKTUIECKUX
paboT SABISETCS PEKOMEHJIOBAHHBIM, YUUTENb JETAET BHIOOP MPOBEICHUS JTa00OPATOPHBIX
paboT U OMBITOB C YUYETOM UHAUBUAYATBHBIX OCOOCHHOCTEN 00yJarOIIMXCS.

JIrobast pabouas mporpamma JODKHA MOJHOCTHIO BKIIIOYATH B c€0s COAEpkKaHHE
JAHHOM MpOTrpaMMBbI MO (PU3UKeE.

B otnensHbIX cinydasx Kypc GU3UKH 0a30BOr0 YpOBHS MOXKET M3ydarbesi B 00bEMe 204
yaca 3a jaBa roga oOydenus (3 u B Hememo B 10 m 11 kmaccax). B atom ciydae
YBEJIMYMBAETCS HE MeHee ueM /10 20 4 pe3epBHOE BpeMsi, KOTOPOE UCIIOIb3YETCS YUUTEIEM
JUISl WM3Y4YEHUs BOIIPOCOB, TECHO CBSI3aHHBIX C BBIOpaHHBIM MpoduiieM 0O0yudeHus,
M yBEJIMYMBACTCS YyueOHash Harpy3ka, OTBOJAMMAas Ha M3yYCHHUE MEXaHUKH,
MOJIEKYJIIPHOM (DU3WKM W DIEKTPOJAMHAMHUKH, 3a CUET  paCHIMPEeHHs]  Yucia
71a00paTOPHBIX pabOT MCCIIENOBATEIBCKOTO XapakTepa W YPOKOB PpEIICHUS
KaueCTBEHHBIX M PACUETHBIX 3a]1a4.
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COILEPKXAHUE OBYYEHUASA

10 KJTACC
Pa3nen 1. @usuka 1 MeTOAbI HAYYHOTO MO3HAHUSA
®dusnka — Hayka o npupoze. Hayunele MeTOABI NO3HAHUSA OKPY’KAIOIIETO MHUpA.
Poub sxcnieprMeHTa U TEOPUH B MPOLIECCE MO3HAHUS MPUPOABL. DKCIEPUMEHT B (PU3HUKE.
MonenupoBanue (U3NYECKUX SBICHUA U TmpoleccoB. HayudHble TrUIIOTE3BI.
dusuyecknue 3aKOHBI M TEOpUHU. [paHUIBI MPUMEHHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.
Ponb u mecto Qusuku B (HOpMUPOBAHMHM COBPEMEHHOW HAYYHOW KapTUHBI MHpA,
B IIPAKTUYECKOU EATEIIBHOCTH JIFOACH.
Jlemoncmpayuu

AHanorossi¢ 1 I_II/I(l)pOBBIe HU3MCPUTCIIBHEBIC HpI/I60pI>I, KOMIIBIOTCPHBIC JATYHUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe ABrkeHre. OTHOCUTEILHOCTh MEXaHUYECKOTO JIBHKEHU. Cucrtema
orcu€ra. Tpaekropusl.

[lepemenienue, cCKOpOCTh (CpeHsisE CKOPOCThb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MAaTEPUAJIbHOM TOYKH, WX IMPOEKIUMH HA OCH CHUCTEMbl KoopauHaT. (ClOoXeHHue
IIEPEMELLECHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE MpsIMOJIMHEHHOE JABWXKeHue. [‘paduku
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IYTH U MEPEMELICHUSI MaTePUATIBHOU
TOYKH OT BPEMEHH.

CBobosHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuuennoe asuxeHue. JIBH)KEHHME MaTepUaIbHOW TOYKH [0 OKPYKHOCTH
C ITOCTOSIHHOW 1O MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsA CKOPOCTh. [lepnon
1 yacTtoTta obparnieHus. LleHTpocTpeMuTebHOE yCKOPEHHE.

TexHuyeckne ycTpoMCTBAa U MPAKTUYECKOE NMPUMEHEHUE: CHUAOMETP, JIBUIKECHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEpE/Iavu.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCU€Ta, WJUTIOCTPALUSl KUHEMATHYECKUX XapaKTEPUCTHUK
JBIKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne fABWKEHUS Teja, OpPOIIEHHOTO TIOJ YIVIOM K TOPU3OHTY U
TOPU30OHTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

HamnpagieHue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.
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Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomuol

M3yuyeHne HEPaBHOMEPHOIO JABWIKEHUS C LEJIbI0 OIPENENICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanne  COOTHOLICHMST  MEXKAY  IYTSIMH, IPOWIECHHBIMH  TEJIOM
34 MOCJIEN0BATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHHU IPHU PABHOYCKOPEHHOM JBHYKEHUN
C HaYaJIbHOM CKOPOCTBIO, PABHOM HYIJIIO.

N3ydeHnne NBUKEHUS IapUKa B BSI3KOU JKUJIKOCTH.

W3ydenue aBMXeHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun otHocutensHOCTH ['anmuies. [lepsoiii 3akoH Herotona. MHEpuuaibHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cwuna. Ilpunimun cynepnosunuu cui. Bropoi 3akon HeroToHa
JUISl MaT€pUAJIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 111 MaTEpUaIbHBIX TOYEK.

3aKkoH BcemupHOro tsaroteHus. Cuina Tsoxectd. [lepBas kocmMudeckast CKOpOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenust (mokosi, CKojbxeHus, kadeHus). Cuna Tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJIbKEHUs U cuiia TpeHus nokos. Koapduunent tpenus. Cuna
CONIPOTHUBJIEHUS ITPU ABUKECHHUM TEJA B )KUIKOCTH WJIH Ta3e.

[ToctynaTenbHoe U BpalaTeabHOE ABMXKEHNE aOCOIIOTHO TBEPIOTO TENA.

MOMEHT CWJIBI OTHOCUTENIBHO OCH BpalleHus. 1lnedo cuibl. YcioBus paBHOBECHs
TBEPJOIO TEIA.

TexHn4eckre yCTpoMCTBa U IMPAKTUYECKOE ITPUMEHEHUE: TTOAINUITHUKY, IBUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUHHm.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CroxeHune CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTHU OT Jehopmaruu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECH.

Yuenuueckuii sxcnepumenm, n1abopamopvie padonul

N3yuenue aBukeHus: Opycka 1o HaKJIOHHOMW MIIOCKOCTH.

HccnenoBanre 3aBUCUMOCTM CHJI  YOPYTOCTH, BO3HHMKAIOUIMX B MPYKUHE U
PE3UHOBOM 00pa3iie, OT uX AedopMarnuu.

HccnenoBanue yciioBuid paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.
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Tema 3. 3aKkoHbl COXpaHEHUA 6 MEXAHUKE

Hmnynbc MaTepuanbHON TOYKH (Tea), CUCTEMbl MaTepUalIbHBIX ToueK. Mmimynbe
CWIBl W H3MEHEHHE HMIIyJbCa Tela. 3aKOH COXPAaHEHMsI HUMIyJbca. PeakTuBHOE
JIBIKEHUE.

PabGora cuibl. MOIIIHOCTE CHITBI.

Kunernueckass »sHeprus MarepuanbHOM TOuku. Teopema 00 uU3MEHEHUU
KHMHETHYECKON YHEPTHUH.

[lotenuuansHas sHeprus. [loTeHnManpHas >HEprust ynpyro aeGopMHUpOBaHHOIM
npyxuHbl. [loTeHnanbpHas sHeprus Tena BOJIM3H MOBEPXHOCTU 3EMITH.

[TorenmansHbie M HEMOTEHIIMATLHBIE CHITBL. CBSA3b paOOTHI HETTOTEHIIUAILHBIX CHJIT
C U3MEHEHUEM MEXAaHUYECKOW SHEPTUU CUCTEMBI TEN. 3aKOH COXPaHEHUS MEXaHUYECKOM
DHEPIUHu.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: BOIOMET, KOIED,
[IPY>KUHHBIN [IUCTOJIET, IBUKCHUE PAKET.
Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC OBHKEHUE.

[lepexoq NOTEeHIUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.
Yuenuueckuu skcnepumenm, nabopamopnvie pabomuol

N3yuenue abCOMOTHO HEYNPYTOIO yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue CBsA3M pabOThI CUIIBI ¢ U3MEHEHHEM MEXaHWYECKOW 3HEpPIruu Tena
Ha [IPUMEPE PACTKEHUSA PE3UHOBOIO XKIyTa.

Pazgen 3. MouekyasipHas (pU3UKa ¥ TePMOAMHAMHKA
Tema 1. OcHosvl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJEKYJISPHO-KUHETUYECKOM TEOPUU M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxenue. duddysus. Xapakrep ABUKEHUS U
B3aMMO/JICHCTBUS YaCTHI] BellecTBa. MOJeNii CTPOCHHUSI Ta30B, JKUJIKOCTEN U TBEPABIX Tell
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojieseil. Macca u pa3Mepbl MOJIEKYIL.
KomnuectBo Bemectna. [locrostHaass ABoraspo.

TemmoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkama temmeparyp
[enbcus.

Mopnens upeanbHoro raza. OCHOBHOE YpPaBHEHHME MOJIEKYJISIPHO-KHUHETUYECKOU
TEOPHH HJICaTTLHOTO Ta3a. AOCOIIOTHAS TeMIlepaTypa Kak Mepa CpeHel KUHETUYECKOn
SHEPruM TEIJIOBOTO ABMXeHus yactull ra3a. lllkana temneparyp KenbBuna. I'azoBbie
3akoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon JlanproHa. HM3omporiieccsl
B MJICAIIbHOM Ta3€ C MMOCTOSHHBIM KOJMYECTBOM BellecTBa. I paduueckoe npeacraBieHme
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue yCTporucTBa U MPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapomeTp.
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Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BellecTBa, GoTorpaduu MoJeKy
OPTraHUYECKUX COCIUHECHUMN.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopenbs OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnebITHI, JOKA3bIBAOILIME CYIIECTBOBAHUE MEXMOJIEKYISIPHOIO B3aUMOCHCTBUS.

Mopens, HILTIOCTPUPYIOIIAas IPUPOLY AABICHUA ra3a Ha CTEHKHU COCY/a.

OnbIThI, WJUTFOCTPUPYIOILME YPABHEHUE COCTOSIHUS HJI€ATBHOIO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHON KOMHATE Ha OCHOBE U3MEpPEHUN 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATYPhI BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]ly TTapaMeTpaMU COCTOSIHHS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmoauHaMuueckass cucreMa. BHYTpEHHsII 3HEpruss TEPMOAMHAMHYECKOU
CUCTeMbl U crocoObl €€ u3MeHeHus. KommuecTBOo TeruioTsl M paboTa. BHyTpeHHss
SHEPIUs OJHOATOMHOI'O HMJAEAIBHOIO raza. Buael Teruionepenaudu: TEIIONPOBOIHOCTD,
KOHBEKLUsS, W3Iy4yeHUe. YJenbHas TEIIOEMKOCTh BellecTBa. KoOIMYecTBO TEIUIOTHI
IIpH TeIUIONepe1aye.

[Tonsarue 06 aguabatHOM mporecce. [lepBbiif 3akoH TepmoauHamuku. [Ipumenenue
NEpPBOro0 3aKOHAa TEPMOJMHAMHMKM K H30mpoleccaM. ['paduueckas HHTEpIpeTanus
paboThI raza.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh po1ieccoB B MPUPO/IE.

TennoBble MamuHbl. [TpuHIUMOBL AeicTBUS TemIoBbIX MamuH. [IpeoOpa3zoBanus
SHEPrUU B TEIUIOBBIX MamMHaX. KoaQppuuueHT nosie3Horo 1eMcTBUs TEIJIOBOK MAalllWHBI.
Huxn Kapuo u ero kod3p¢UIMEHT MOJIE3HOTO JNEUCTBUA. DKOJOTHUYECKUE MPOOIEMbI
TEIJIO3HEPTETUKU.

TexHHYeCcKue yCTpOICTBA U MPAKTUUYECKOE MPUMEHEHHE: TBUraTelb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruu Teja MpH COBEPILIEHUU pabOThI: BBUIET MPOOKU
13 OyTBUIKM TOJI JEMCTBUEM CXKATOTO BO3AyXa, HarpeBaHue 3pupa B JaTYHHOH TpyOke
MyTEM TpeHus (BUICOAEMOHCTpAIus).

N3meHeHne BHyTpEeHHEH SHEpTrUn (TeMIiepaTyphl) Teja Npy Terionepeaaye.

OnbIT M0 a1abaTHOMY PAaCIIUPEHHIO BO3yXa (OMbBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, ABUTATENsi BHYTPEHHErO CrOpaHUs, PEAKTHUBHOIO
JIBUTATEIS.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHou TENI0EMKOCTH.

10
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Tema 3. Acpecammusie cocmoanus eeuecmea. Dazosvie nepexoovl

[TapooOpa3oBanne W KoHmeHcanus. Vcmapenwe w KureHue. AOCONIOTHAsS U
OTHOCUTEJIbHAS BJIAKHOCTh BO3dyxa. HacellleHHbIl map. VYjaenbHas TermjoTra
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATypPhl KATICHUS OT J1aBJICHHUS.

Teépnoe teno. Kpucramimueckne u aMopHbie Tena. AHU30TPOIHUS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiibl. CoBpeMeHHble MaTepuaibl. I[lnaBrnenue wu
KpucTayui3aius. Y aeinbHas Teriora miasieHus. Cyonumarus.

VYpaBHeHUE TEMIOBOTO OalaHca.

TexHuuyeckue ycTporcTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJOTUU TOJYYEHUS COBPEMEHHBIX MAaTepHalioB, B TOM YHCIIE
HaHOMAaTEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBA HACBHILLIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUST KPUCTAUIMYECKOTO BEIEeCTBA.

JleMoHCTpanus KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne 0OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Pa3znen 4. JiaeKTpoAMHAMMKA
Tema 1. dnekmpocmamuxa

DJIeKTpU3alus TeN. DJIEKTPUYECKHM 3apsn. J[Ba BHIA SIEKTPUYECKUX 3aPSIO0B.
[IpoBOOHUKM, NUAJIEKTPUKUA W TMOIYNMPOBOJHUKHU. 3aKOH COXPAHEHHS SIJIEKTPHUUECKOTO
3apsiaa.

B3aumopeiictBue 3apsanoB. 3akoH KynoHa. ToYedHBIM 3JIEKTPUYECKHUI 3apsil.
DnekTpudeckoe noje. Hanpspk€HHOCTH ieKTprudeckoro noiisd. [punnnn cynepno3sunnn
AJIEKTPUYECKUX TToNeH. JIMHNM HANpsHKEHHOCTH 3JIEKTPUYECKOTO TIOJIS.

PabGora cun snekrpocrarnueckoro mojig. I[lorenmuan. Pa3HOCTh TOTEHIMAOB.
[IpoBOIHMKM W [OHMAJIEKTPUKA B DJIEKTPOCTATHUYECKOM moJie. JludnekTpudeckas
MTPOHUIIAEMOCTb.

OnextpoémkocTs. KoHzeHcarop. OneKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

TexHuueckue yCTpOHCTBA U MPAKTUYECKOE MPUMEHEHHE:  AJIEKTPOCKOI,
ANEKTPOMETP,  DJIEKTPOCTATUYECKasl  3allluTa, 3a3€MJICHHE  DJICKTPOIPHOOPOB,
KOHJIEHCATOp, KONMPOBAJIBHBIN arnapar, CTpyHMHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOWCTBO U MPUHIUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopercTBre HaANEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAS 3alIUTA.

11
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JIMBPNEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOIIAIM IJIACTHH,
PACCTOSIHUSI MEXTY HUMHU U JUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHAeHcaTopa.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenne 37eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DIIEKTPUYECKHUM TOK. Y CIIOBUS CYyIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHUKH
toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ju1sl yyacTKa LETH.

DNEeKTpUYECKOE  CONPOTUBJIEHUE.  YENbHOE  CONPOTHBICHHE  BELIECTBA.
[TocnenoBarenpHOE, TAPAIEIBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabota anexrpudeckoro Toka. 3akoH Jxoyns—JIeniia. MOIHOCTE 3JIEKTPUUECKOTO
TOKa.

DNEeKTPOABMKYLIAsl CHWJIA U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
Oma n71s1 ToJTHOM (3aMKHYTOM ) AnekTpuueckoit nienu. KopoTkoe 3ambIkaHue.

DneKkTpoHHasi MPOBOAMMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTBH COIPOTHBIICHHS
METaJUIOB OT Temneparypsl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKNN TOK B BaKyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TomynpoBonuuku. CoOCTBEHHAs U PUMECHAs IIPOBOAUMOCTb MOITYIIPOBOAHUKOB.
CoiictBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUI TOK B PACTBOPAX M pacIuiaBax 3JIEKTPOIUTOB. DIEKTPOIUTHIECKAS
JIUCCOLIMALNS. DIICKTPOIIU3.

DJIEKTPUYECKHM TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTEIBHBIN PA3PsA.
Monnus. [1na3ma.

TexHuyeckue yCcTpouCTBa U IMPAKTHUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UCTOYHHUKH TOKa, 3JIEKTpOHArpeBaTelbHbIe MPUOOPHI, IEKTPOOCBETUTENbHBIE
npuOOpbl, TEPMOMETP CONPOTUBIEHUS, BaKyyMHbI JMOJA, TEPMHUCTOPbI U
(GOTOPE3UCTOPHI, NOTYTIPOBOJHUKOBBINA U0/, FalbBaHHUKA.

Jlemoncmpayuu

M3mepeHune CUiIbl TOKa U HaIIPSKEHMUS.

3aBUCHMOCTb CONPOTUBIIEHUS IUJIMHAPUYECKUX MPOBOJIHUKOB OT JUIMHBI, TJIOIATN
IIOIIEPEYHOT 0 CEYEHHUs U MaTepHuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe  u3MepeHue  JIEKTpPOABMXKylled cuwibl. KopoTkoe  3ambIKaHHe
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psi v MPOBOAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI IPOBOIUMOCTD AHOJIA.

12
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Yuenuueckuii sxcnepumenm, rabopamophule pabomuol

N3ydyeHne CMEaHHOTr0 COeIMHEHHUS PE3UCTOPOB.

W3MepeHue DIeKTPOABMKYILEH CUIbl HMCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBIICHUS.

HaGmronenue amexrpoiusza.

MexnpeaMeTHble CBA3H

Nzyuenne kypca pusuku 0a3oBoro ypoBHs B 10 kiacce oCyIiecTBIsETCS ¢ y4ETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTMH, XUMHH,
reorpauy ¥ TEXHOJIOTUU.

Meowcnpeomemnvle  nousimus, CBS3aHHBIE C W3YYEHHMEM METOJOB HAy4YHOI'O
MO3HAHUS: SIBICHUE, Hay4HbIN (PakT, rumote3a, punuveckas BENTUUYMHA, 3aKOH, TCOPHU,
HaOJII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHHe CUCTEMbl YpaBHEHUMW, JHMHEHHas (QyHKUuWA, napadoia,
runepOoa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAHTE€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIAECTBO, BEKTOPBI M HX
IIPOEKLMHU HA OCH KOOPJIHUHAT, CII0KEHNUE BEKTOPOB.

buonocus: wmexaHnyeckoe MABM)KEHHE B KUBOM mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHU3MOB (BHUIbl TEIUIONEPENaud, TEIIOBOE PaBHOBECHE),
ANEKTPUYECKHUE SIBJICHUS B dKUBOU IPUPOJIE.

Xumus: JAUCKPETHOE CTPOCHHUE BEILECTBA, CTPOEHUE ATOMOB M MOJEKYJ, MOJIb
BEIIECTBAa, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEM W Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FaIbBaHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HMCIOJIb30BAHHMEM MEXaHU3MOB, YYET
TPEHUsT B TEXHHUKE, MOAIIMIIHUKHM, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HWMITYJbCa
B TEXHUKE (pakera, BOJOMET W JpYyrue), ABUTaTellb BHYTPEHHETO CropaHus, MapoBas
TypOuHa, OBITOBOM XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTMH MOTYYEHHUS] COBPEMEHHBIX
MaTepualoB, B TOM YHCJIE HAHOMAaTEPUAJIOB, U HAHOTEXHOJOIUH, JIEKTPOCTATUYECKAs
3alMTa, — 3a3eMJIEHHE  DJICKTPONpPUOOPOB,  KCEPOKC,  CTPYWHBIA  MPUHTED,
AJIEKTPOHArpeBaTENbHbIE TPUOOPHI, ATEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC
Pa3znen 4. JiaeKTpoAMHAMMKA
Tema 3. Macnummnoe nose. IneKmpoMazHUMHAA UHOYKUUA

IloctossHHble MarHuThl. B3aummogelcTBHE NOCTOSHHBIX MarHuToB. MarnuTHoe
noje. Bekrop mMarmuTHOM HMHAYKUMH. [IpvHOMN Cyneprio3suudy MarHUTHBIX MOJIEH.
JIvHMM MarHUTHOM MHAYKUMU. KapTUHA TUHUI MarHUTHOW MHYKIIMU MOJIS TOCTOSTHHBIX
MarHmTOB.

MarauTtHoe moJjie IpOBOAHMKA C TOKOM. KapTuHa JUHUN MHAYKIMU MArHUTHOTO
MOJIS1 JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Ipcrena. BzaumoieiicTBre TPOBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHE.

Cuna JlopeHua, €€ MoOAyJib M HampaBlIeHHE. [[BHKEHHE 3apsyKCHHOM YaCTUIIbI
B OJJHOPOJTHOM MarHuTHOM IoJje. Pa6ota cunbl JlopeHia.

SIBiIeHUE AJIEKTPOMArHUTHOM MHAYKUUH. [I0TOK BEeKTOpa MAarHUTHONW WMHIYKIIUU.
DIIEKTPOJABIIKYIIAs CHJIa UHAYKIMHU. 3aKOH 3JICKTPOMAarHUTHON MHAYKUIUKU Dapajes.

BuxpeBoe snekTpuueckoe Iojie.  DJEKTPOABMKYIIAs  CWiIa  MHIYKIUHU
B POBOJHUKE, ABWKYILIEMCS MOCTYNATEIbHO B OJHOPOJJTHOM MAarHUTHOM TIOJIE.

[TpaBuno Jlenua.

NHAYyKTUBHOCTS. SIBnieHue CaMOMHIYKIIHH. DIIEKTPOABMKYIIIAs cuia
CaMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHUYEeCKHEe YCTPOMCTBA M IPAKTUYECKOE MPUMEHECHHUE: MOCTOSHHBIC MArHHTHI,
BJICKTPOMArHUThl,  BJICKTPOJBUTATEb,  YCKOPUTEIM  JJIEMEHTAPHBIX  YacCTHII,
WHAYKIAOHHAS [1€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TIOJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TTOJISL.

BzaumopericTBre 1BYyX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMArHUTHON UHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJICKTPOJBWKYIIEH CHUJIBI HHAYKIUM OT CKOPOCTH W3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomol

N3yyeHne MarHuTHOIO TOJI KATYIIIKU C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasznen 5. Kosie6anusi 1 BOJIHbI
Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KONEOAHUA

KonebarenbHast cucrema. CBoOOIHBIE MeXaHHYECKHE KoyeOanus. ['apMoHMYEeCKHe
konebanus. Ilepuon, yacrora, amminryga u ¢asza xoneOanuid. [IpyKUHHBIA MasTHUK.
MareMaTtuyeckuii MasTHUK. YpaBHEHUE TrapMOHHMUYeCKHX KoseOanuii. [IpeBparmienue
SHEPIrUM MPU TAPMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOIHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHUS B UICATHBHOM
KoJie0aTeTbHOM KOHTYpe. AHAJIOTHSI MEXKIYy MEXaHWYEeCKUMHU W 3JIEKTPOMArHUTHBIMHU
koneOanusimu. @Dopmyna TomcoHa. 3aKkOH COXpaHEHHS] OHHEPTUU B HJICATHHOM
KoJie0aTeIbHOM KOHTYpE.
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[IpencraBienne o 3aTyxaloUMX KojeOaHUsAX. BbIHYXIEHHBIE MEXaHUYECKHE
kosiebanus. PezoHanc. BeIHy X 1€HHbIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[TepemenHsblil Tok. CHHYCOMAAIbHBIA TEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOIO
TOKa. AMIIMTYTHOE U IEUCTBYIOIIEE 3HAUECHUE CUIIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada M HOTPEOJEHUE HIIEKTPUUECKOU
SHEPrud. OKOJOTWYECKHE PHUCKM MpPH NPOU3BOACTBE 3ieKTpo3Hepruu. KymbTypa
WCIIOJIb30BAHUS JIEKTPOSHEPTUH B IOBCETHEBHOM KU3HHU.

TexHru4ecKue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHME: IEKTPUYECKUM 3BOHOK,
reHEPATOP IEPEMEHHOT0 TOKA, JIMHUM JJIEKTPOIIepeaay.
Jlemoncmpayuu

HccnenoBanre mapamMeTpoB  KoOJIeOATENbHOW CHUCTEMBbl  (NMPYKWUHHBIA — WJIH
MaTE€MaTUYECKUI MasITHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CBOOOHBIE JIEKTPOMArHUTHBIE KOJIEOaHUS.

OcummiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HANPSKEHUS OT BPEMEHH)
JUTSL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3oHanc 1mpu  DIOCIENOBATENIBHOM  COCAMHEHUM  PE3UCTOpPA,  KaTYIIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Monenb TMHUY 3JIEKTpONepeiayu.
Yuenuueckuu skcnepumenm, nabopamopnvie pabomuol

HccnenoBanre 3aBUCHMOCTH TIEPHOJIA MAJIBIX KOJIEOAHUH Tpy3a Ha HUTHU OT JJIMHBI
HUTHU U Macchl rpysa.

HccnenoBanue NEpeMEHHOTO TOKa B LEMHM W3 IOCIENO0BATEIbHO COECAUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUmMHbLE 60JIHbL

Mexannueckue BOJIHBL, ycloBHs —pacrnpoctpaHeHus. Ilepuon. CkopocTb
pacrpocTpaHeHus U JTMHA BOJIHBI. [lonepeunbie u mpooiibHbIe BOJIHBL. MHTEepdepeHius
1 qudpakiys MEXaHUYECKUX BOJTH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3ByKka. Bricota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJIHBL. Y CJOBUS H3JIy4YE€HUS BJICKTPOMArHUTHBIX BOJIH.
B3aumnuas opuenranusi BektopoB E, B, vV B anektpomaruuTHoil BosHe. CBolcTBa
AJICKTPOMArHUTHBIX BOJH: OTpa)X€HHWE, MpeIOMJICHHEe, TMOJsSpu3anus, Iu(paxims,
naTepdepeniusa. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkama »IEKTPOMArHUTHBIX BOJIH. IIpUMEHEHHE SJIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpyuHUMITBI PaIMOCBS3U U TENEBUACHUSA. Pagrookanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIBI.

TexHn4eckue yCTpOMCTBA M MPAKTHUYECKOEC MNPUMEHEHHE. MY3bIKAJIbHBIE
WHCTPYMEHTBI, YJbTPA3BYKOBasi [IMarHOCTMKa B TEXHUKE W MEIUIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.
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Jlemoncmpayuu

OOpazoBaHue U pacpOCTPAHEHUE MONEPEYHBIX U MTPOJOJIBHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus U NpeaoMIIEHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u nudpakium MEXaHUYECKUX BOJH.

3BYKOBOI1 pe30HAHC.

HabintoieHue cBs3M TPOMKOCTH 3BYKa U BBICOTBHI TOHA C aMIUIMTYIOW M 4aCTOTOU
KOJIeOaHU.

HccenenoBanre CBOWCTB 3JEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE, IIPEIOMIICHUE,

noJisipu3anus, rudpakuus, uHTepdEepeHITHS.

Tema 3. Onmuxa

['eomeTrpuueckas ontuka. [IpsMoamHeHOE pacnpoCcTpaHEHUE CBETA B OJTHOPOIHOM
cpene. JIyd cBeta. TOUCUHBIN UCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBl OTpakeHUs cBeTa. l[locTpoeHne uU300paxKeHUI
B IUIOCKOM 3€pKaJie.

[IpenomneHnue cBeTa. 3akoHBI MpETOMJICHUS cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHus. llomHoe BHyTpeHHee otTpaxkeHue. [IpenenpHbIi  yrojl IOJHOTO
BHYTPEHHETO OTPAKCHUSI.

Hucnepcus ceera. CinoxHbli coctaB Oenoro cseta. L{ger.

Cobuparoniye u paccerBaroniye JduH3bl. ToHkas JnH3a. POKYCHOE pacCTOSHUE U
onThyYeckas cuia TOHKOW smH3bL. [locTpoeHne wu300paxkeHU B coOOUparOUUX WU
pacceuBaromux JuH3ax. DopMysia TOHKOM JIMH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Unatepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HaOJI0JICHUST MAKCUMYMOB U MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT ABYX
cuH(}a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakusa cBera. Judpaxuronnas pemérka. YcCIoBUE HaOIIOJICHUS TJIABHBIX
MaKCHUMYMOB IPHU NaJeHUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY .

[Tonmsapu3zanus ceera.

TexHuueckre ycTpoicTBa U MPaKTUUECKOE MPUMEHEHHUE: OYKH, JIyna, (hoToarrapar,
MPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(paKIMOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

IIpsamonuHeliHOE  pacnpOCTpaHEHUE, OTPAKEHUE U NIPEIOMIICHHUE  CBETa.
OnTuyeckue MpuOOPHI.

[TonHoe BHyTpeHHEE OoTpakeHre. Mozellb CBETOBO/IA.

HccnenoBanrie CBONCTB M300paKEHUH B JIMH3aX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

Habmronenune natepdepeHIny CBeTa.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.
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[Tomy4yeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.
[TosrydeHue ciekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEIIETKY.
Habnronenue noasipu3zalnuy CBeTa.

Yuenuueckuu sxkcnepumenm, n1abopamopnvie pabomuol
W3mepenue nokasaresns NpeaoMIICHHs CTEKIA.
HccnenoBanue cBONCTB M300pakKeHUM B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pazgena 6. OcHOBBI clielIUAJIBHOM TEOPHH OTHOCHTEIBLHOCTH

I'paHnIBl TPUMEHUMOCTH KJIACCUYECKOM MexaHuku. IlocTynaTel cnenuanbHOU
TEOPHUH OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTH MOJYJsSI CKOPOCTHM CBE€Ta B BaKyyMe,
IPUHLIMI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHUE BPEMEHM M COKpAalllEHHE
JUIMHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13p MaccChbl C 3HEPTUEN U UMITYJICOM PEJIITUBUCTCKON YaCTULIBI. DHEPIHsI TOKOSI.

Paznen 7. KBanToBasi pusnka
Tema 1. Dnemenmovlt K6AHM OGO ONMUKU

®otonbl. Popmyna Ilnanka cBsi3u 3HEepruu (HOTOHA C €ro 4acTOTOM. DHEeprus u
UMITYJIbC (POTOHA.

OtkpeiTie U wuccienoBanue ¢ororpdexra. Onbitel A.I'. CroseroBa. 3aKkOHBI
dotoapdexra. VYpaBHenue OiiHmTerHa s Qororddexra. «KpacHas rpaHuLa»
dhororddexra.

Jasnenue ceera. OnwiTel I1.H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: (DOTOIJIEMEHT,

(dboToaTYMK, COJIHEYHAas OaTapesi, CBETOAUO/I.
Jlemoncmpayuu
®oTo3(PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.
Ceeroauop.
Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopma mo paccesHUIO 0-9aCTHIIL.
[Inanerapnas monens atoma. [loctynarsl bopa. M3inyuenue u norsoiieHue GOTOHOB MpU
Mepexoe aToMa ¢ OJHOTO YPOBHS SHEPIUM Ha JIpyroil. Buael cnektpoB. CriekTp ypoBHEN
OHEPIruMU aToMa BOAOPOJA.

BosHoBbie cBoiicTBa 4yactul. Bomubl ge bpounsa. KopnyckyisspHO-BOJIHOBOU
Iy aJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: CIIEKTPAaJbHbIM aHau3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.
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Jlemoncmpayuu
Mopens onbita Pezepdopaa.
OrnpeneneHue JJIMHBI BOJIHBI Ja3epa.
HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITYUEHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTBI,  JOKAa3bIBAIOIIME CIIOXKHOCTh CTpoeHus saapa. OTkpeiTHe
panuoaktuBHOCTH. OnbITel Pesepdopna mo ompeneneHuro cocraBa paJlOAKTUBHOIO
usnyuenusi. CBoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiausHue paguoakTUBHOCTH Ha
KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHa W HeWTpoHa. Hyxinonnas wmognens sanpa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M3otormsl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIM OeTa-pacnan. I'aMMma-uziaydyeHue.
3aKOH paJuOaKTUBHOTO pacraja.

OHeprus CBA3M HYKJIOHOB B siape. SnepHbie cuibl. JledekT maccsl spa.

Snepnbie peakunu. [lenenue u cuHTE3 AIEP.

Anepubiii peakrop. Tepmosaepusiii cunTe3. [IpodiieMbl U NEPCIEKTUBBI AEPHON
DHEPIreTUKHU. DKOJIOTUYECKNE ACIIEKTHI IAEPHONU SHEPTETUKH.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3auMOoieicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: JO03UMETp, Kamepa
BuiibcoHa, siaepHbiil peakTop, aToMHast 6omoa.
Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULI.
Yuenuueckuui sxcnepumenm, n1abopamopnvie pabomol

HccnenoBanre TPEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otanbl pa3BUTHsA acTpoHOMHM. [IpuKIIaJHOE W MHPOBO33PEHUECKOE 3HAUYCHUE
aCTPOHOMHUH.

Bun 38é31H010 HEOa. Co3BE3 a1, SIPKUE 3BE3/IBI, IUIAHETHI, UX BUAUMOE IBUKEHUE.

ConHeyHas cucteMma.

Counnne. ConHeuHast akTUBHOCTb. McTounuk sHeprun ConHua u 3BE€311. 3BE3/IbI, UX
OCHOBHBI€ XapaKTEPUCTUKU. J[Marpamma «CHEeKTPAIbHBIN KJIACC — CBETUMOCThY». 3BE3/bI
IJIaBHOM TOC/IEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTDY JIUIS 3BE3]] TJIaBHOM
MocjeA0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. COBpEMEHHBIE MPEICTABICHUS
0 TIPOMCXOXKACHUU U 3BOTIOIMK COTHIIA U 3BE3/1. DTAllbl )KU3HU 3BE3I.

Mueunsiii [TyTs — Hama [Nanaktuka. [lonoxenune n neuxenne Connua B ['anaktuke.
Turnsl ranakTuk. PagroranakTuky U KBazapsl. YEpHBIE ABIPHI B sApax TAIAKTHK.
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Bcenennas. Pacmmpenune Bcenennoil. 3akon Xa0O6na. Pazberanue ramakTuk.
Teopus bonbiioro B3peiBa. PenmkToBOE M3IIydeHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0aemMbl aCTPOHOMUMU.
Yuenuueckue nabnrooenus

HaGmrogenuss HEBOOPYKEHHBIM TIJ1a30M € HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUH I OTIPEIeTICHUS TTOJIOKEHUST HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1us CEeBEpHOro MOJIyIIapus U IPKUE 3BE3IBI.

HaoGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O06o01maomee NOBTOPeHUE

Ponp ¢du3uku u acTpOHOMHHU B SKOHOMHYECKOM, TEXHOJIOTHYECKON, COIUAIbHON U
ATUYECKOU cdepax AesATeNbHOCTU YEJIOBEKa, POJib U MECTO (PU3UKU U aCTPOHOMHUU
B COBPEMCHHON HAy4YHOM KapTHHE MHpPA, POJib (PU3MUECKON Teopur B (HOPMHUPOBAHUHU
MpEeJCTaBICHU O (u3nueckoil KapTHHE MHpa, MeCTO (U3UYSCKOW KapTUHBI MHpa
B 00IIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPO/IE.

MeknpeaMeTHbIe CBSI3H

N3ydenue kypca pusuku 6a30Boro ypoBHs B 11 kitacce oCyniecTBIseTCs C yuéToM
coJiepKaTeNIbHBIX MEXIPEIMETHBIX CBsI3el ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvie nonsamusi, CBS3aHHbIE C H3yYEHUEM METOJOB HAYyYHOIO
MO3HAHUS: SBJICHHE, HAyYHbIN (akT, TUIOTE3a, (u3NYecKas BEIMYMHA, 3aKOH, TEOPHs,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: penieHUEe CUCTEMBbl ypaBHEHHH, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCHUHYC, TAaHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBl M HX NPOEKIMU HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOIAHBIE
AJIEMEHTApHBIX (PYHKIUH, MPU3HAKKA TOJ00MS TPEYTrOJbLHUKOB, OMpEEICHUE TUIOIIAIN
IJI0CKUX QUTYyp 1 00bEMa Tell.

buonoeus: snexrpudeckue sIBJICHUS B )KUBOM MpUpPoJIe, KoiebaTeIbHbIC IBIKCHUS B
KUBOM TMPUPOJIC, ONTUYECKUE SIBIICHUS B XUBOM MPUPOJE, NCHUCTBUE paaualyuy Ha
YKHBBIEC OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKASI CTPYKTypa TBEPABIX TEI,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHaIH3.

l'eoepaghus: marHuUTHBIE MOJOCa 3€MJIM, 3aJIeKU MarHUTHBIX pyaA, (HoTochEMKa
3€MHOW MOBEPXHOCTH, MPEJICKA3AHUE 3€MIIETPSICCHUM.

Texunonocusa:  NUHUM  BJEKTpPONEpEnay, TEHEpPaTop IEPEMEHHOrO0  TOKa,
3JIEKTPOABUTATEIb, MHAYKIIMOHHAS TI€Yb, pajap, paauoNpUEMHUK, TEICBU30p, AaHTECHHA,
teneon, CBU-meuyb, NPOCKIMOHHBIM ammapar, BOJIOKOHHAS ONTHKA, COJHEYHAs
OaTapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMUBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenue yueOHoro mpeamera «®du3uKa» Ha ypOBHE CpEAHETO OOIIETOo
obpazoBaHus (0a30BBI ypOBEHb) IOJDKHO OOECICUHUTh JOCTHKEHUE CIICTYIONTUX
JUYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS YydeOHOro mnpeaMera «DPU3UKA» JOJKHBI
OTpaXkaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOYyYaromMXCS  PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
LIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, paCUIMPEHUE JKU3HEHHOTO OIbITa M OIbITa
NEATEIbHOCTH B IIPOLIECCE pealu3alid OCHOBHBIX HAIMPABICHUN BOCIUTATEIBHOU
NEATETbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaIaHCKOr0 BOCIIUTAHMSI:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW IMO3UIMKA OOYYaAIOMIEToCs KaK aKTHBHOTO M
OTBETCTBCHHOTO YJICHA POCCUHCKOTO OOIIECTBA;

NOPUHATHE  TPATUIMOHHBIX  OOIICUCTIOBEYECKUX  TyMAaHUCTHYSCKUX U
JEMOKPATUICCKHX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpPECaxX TPakIaHCKOIO
00IIIeCTBa, YYaCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIlny;

yMEHHE B3aMMOJIEHCTBOBATH C COIMATbHBIMA HHCTUTYTaMH B COOTBETCTBHH C HX
GYHKIMSIMA ¥ Ha3HAYEHHEM;

TOTOBHOCTH K T'YMaHHTAPHON M BOJIOHTEPCKOM IEATEIIHHOCTH;

2) NIATPHOTHYECKOT0 BOCITUTAHHUS:
c(hOpPMHUPOBAHHOCTH POCCUMUCKON IPAKIAHCKONW UEHTUYHOCTH, TATPUOTU3MA;
LICHHOCTHOE OTHOLIEHWE K TOCYJApCTBEHHBIM CHMBOJIAaM, JOCTHKEHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYCCKOTO ITOBEICHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACHh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NEATEIIbHOCTU YYEHOI0;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTEeTHYECKOro BOCIIUTAHMS :
3CTETHYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs ICTETHKY HAYYHOTO TBOPYECTBA,
MPUCYILEro (PU3NYECKON HAYKE;
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5) TPy10BOT0 BOCTIMTAHHSA:

UHTEpEC K pa3iu4HbIM cepaM mpodeCCHOHATBHON NEATeIbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (DU3MKON U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oymymieit
npoeCCHU U PEaTM30BBIBATH COOCTBEHHBIC YKHU3HCHHBIC TUIAHBL;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO B 00J1aCTH (DU3HKHU
Ha MPOTSDKEHUHU BCEH JKU3HH,

6) 3K0JIOrHYeCKOro BOCTIMTAHUSI:

C(OPMHUPOBAHHOCTH HKOJIOTUIECKOHN KYJIBTYPbI, OCOZHAHHUE INI00ATBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACUCTBUI B OKpYXKAIOIIEW cpelle Ha OCHOBE
3HAHMS 1IeJIe YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

Pacmiupenue ombiTa AESTEIBHOCTH HKOJOTHYECKON HANPaBIECHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUM 10 (PU3BHUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (U3HUUECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAYYHOW NEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE WU3YUYECHUS
(U3MKH ~ OCYHIECTBISATH  IMPOEKTHYD M HCCIEAOBATEIbCKYIO  JIEATEIbHOCTh
WHJUBUTyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
ba3oBble Jiornueckue AeMcTBUA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U AKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

OTPEENATh LEIN IEeATeILHOCTH, 33/1aBaTh MapaMeTpPbl U KPUTEPUHU UX JOCTHKEHUS;

BBISBJISTH 3aKOHOMEPHOCTH W IPOTHBOPEUMS B PaCCMATPUBAEMBIX (DHU3HUCCKUX
SIBIICHUSIX

pa3pabaTpiBaTh IUIAH pEHIeHUs MPOOJIEeMbl ¢ Y4E€TOM aHajln3a HMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OILICHHUBATh COOTBETCTBUE PE3YJbTATOB
LIEJISIM, OLICHUBATh PUCKU TOCJIEACTBUMN JEATEIbHOCTH;

KOOPJIMHUPOBATh M BBIMIONHITH pabOTy B YCIOBUAX PEabHOTO, BUPTYaJbHOTO H
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBareibckue 1eiCTBUS:

BJIQICTh HAyYHOH TEPMHHOJOTHEH, KIIOYEBHIMH TMOHATHSIMH W METOJaMU
buznueckoil HayKu;

BJa/IeTh HAaBBIKAMHM Yy4€OHO-UCCIIEIOBATEILCKON U MPOEKTHOM JAEATEIbHOCTU
B 00JacTH (PU3UKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IIOMCKY
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METOJIOB PEIIEeHUs 33/1a4 (PUINYECKOTO COJIEPKAHUS, TPUMEHEHHUIO PA3IMUHbBIX METO/I0B
O3HAHMUS;

BJIQJICTh BUJAMU JICSITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUSA, €ro
MHTEpPIpETaliU, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMUYHBIX YYEOHBIX CUTYAlMsX,
B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJIATh IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTYaJIM3UPOBAThH 3a/1a4y, BbIJIBUTaTh
TUIIOTE3Y €€ PELICHUs], HAaXOAUTh apryMEHTBI JUIsl I0Ka3aTelIbCTBA CBOMX YTBEPIKICHHIA,
3a/1aBaTh MMAPAMETPHI U KPUTEPUH PEILICHHUS;

aHAJM3UPOBATh IMOJYYECHHBIE B XOAE PEUICHUS 33/1aud pPEe3yJIbTaTbl, KPUTUUECKU
OIICHUBATh UX JI0CTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

CTaBUTh U  (GOPMYJIUPOBATH COOCTBEHHbIE 3ajaud B  0Opa3oBaTEIbHON
JEeSTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETb NEPEHOCUTh 3HaHUS 1O (U3MKE B  IPAKTHYECKYI0  OO0JIacThb
KU3ZHENIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PELICHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ unpopmanmeii:

BJIAJETh HABBIKAMHM TMOJY4YeHUs HHPOpMALMK  (PUINYECKOTO  COAEpKAHUS
U3 MCTOYHHUKOB PAa3HbIX THIOB, CAMOCTOSTEIbHO OCYIIECTBIATh TOHUCK, aHAJIM3,
CUCTEMATU3ALMI0 W MHTEPHPETANUI0 HHPOPMALMK PA3JIUYHBIX BUIOB U  (HopM
MIPEICTABJICHHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpPMALIHH;

UCIIOJI30BaTh CPEACTBA MH(MOPMAILMOHHBIX U KOMMYHHKAlMOHHBIX TEXHOJIOTHM
B pCIICHWM KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX ¥ OpraHM3AIlMOHHBIX  3a7a4
c coOmogeHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH OE€30MMacHOCTH, THUTHUEHBI,
pecypcocOepexeHus, MpaBOBbIX W JITHYECKUX HOPM, HOPM HHPOPMALMOHHOU
0e30I1acHOCTH;

Co37aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMSI B PA3NIMUHBIX (PopMaTax ¢ Y4ETOM
Ha3HauYeHUs MH(OpMAUMU M UEJIEBOM ayauTOpuH, BBIOMpas ONTUMAIBHYIO (opMy
NpEJICTaBICHUS U BU3YyaTIH3aI1H.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC y‘{eﬁﬂble IleﬁCTBHﬂ:
OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHE YPOUHOU AEATEIBHOCTH;
pacno3HaBaTh MNPEANOCHIIKA KOH(PIUKTHBIX CUTYalUA U CMATYaTh KOH(QIUKTHI;
Pa3BEPHYTO M JIOTHYHO U3J1araTh CBOKO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM SI3bIKOBBIX
CPEACTB;
MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M UHIUBUAYaTbHON paOOTHI;
BbIOMPATh TEMATUKY U METObI COBMECTHBIX ACHCTBUI C yUETOM OOIINX UHTEPECOB,
Y BO3MOKHOCTEMN KayKJI0T0 YieHa KOJUIEKTHBA;
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NPUHUMATh 1EJIM COBMECTHOM JIESITENIbHOCTH, OPraHU30BbIBATH U KOOPJIMHUPOBAThH
JNEUCTBUSA MO €€ NOCTHKEHUIO: COCTABIIATH IUIAH JCHUCTBUM, PACIPEAEIATh POIU C YUETOM
MHEHHUI yYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIAJIa M KaXJOTO YYaCTHHKA KOMAHIBI B OOIIMIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE MPOEKTHI, OIEHMBATh HUJEW C TO3UIMUU HOBU3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIIECTBJISATh MO3UTUBHOE CTPATErMUECKOE MOBEJICHUE B PA3JIMUYHBIX CUTYaIUsIX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryjnsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILIECTBIIATh TO3HABATENIBHYIO IEITEIbHOCTD B 00JIaCTH (PU3UKH U
aCTPOHOMUH, BBISIBISTH MPOOJIEMBbI, CTaBUTh M  (QOpPMYyIHpPOBaTH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PELICHUS] PACUETHBIX M KAYECTBEHHBIX 33]1a4,
IUIAaH  BBIMOJHEHUS TNPAKTHYECKOH paboThl € Y4ETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEATNOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JieaTh OCO3HAHHBIN BEIOOP, ApryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TIPOSBICHUIO APYIUIIMU B 00JaCTH (DU3MKH,
MTOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTYalMsIM, BHOCHTb KOPPEKTUBBI B JE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJIAJETh HABBIKAMU IO3HABATEJIbHON pEe(IIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCIOJIb30BaTh MPUEMBI pedIEKCUU ISl OLIEHKH CUTYyallud, BBIOOpa BEPHOTO
peLIeHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

NPUHAMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3yJIbTaTOB JIEATEIBHOCTH;

OPUHUMATH ceOsl, MTOHUMasi CBOM HEIOCTAaTKH U JOCTOMHCTBA,

NPUHAMATh MOTUBBI U ApTYMEHTBI APYTUX [PU AHAJIU3€E PE3YJIbTaTOB JIEATEIHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mnpouecce IOCTHKEHHMS JMYHOCTHBIX pE3YyJbTaTOB OCBOEHHUSI IPOIPaMMBI
mo (¢u3nKe IS YPOBHS CpeIHero o0mero o0pa3oBaHUs y OOyYarommxcs
COBEPILIEHCTBYETCS AMOILIMOHAJIBHBII UHTEJIEKT, IIpeIToJIaratoii
c(hOpMHUPOBAHHOCT:
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CaMOCO3HAHMS, BKJIIOYAIOIIETO CIOCOOHOCTh IOHMMATh CBOE SMOIMOHAILHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTHsI COOCTBEHHON SMOITMOHAIBHON Chephl, OBITh
YBEPEHHBIM B ce0e;

CaMOPETYJUPOBAHHUSI, BKJIIOYAIOUIET0O CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIIOCOOHOCTh aJIallTUPOBATHCS K AMOIMOHATBHBIM
U3MEHEHUSIM U TIPOSIBIIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTH)KEHUIO IEIU H
yCIlexXy, ONTUMU3M, HWHUIMATUBHOCTb, YMEHHE JI€MCTBOBaThb, MCXOAS M3 CBOHUX
BO3MOKHOCTECH;

SMIIATUH, BKJIIOYAIOMIEH CIOCOOHOCTH IIOHMMATH SMOIMOHAIIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIICCTBICHUH OOIICHUS, CTOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHMUIO;

COI[MAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTH BBICTPAUBATh OTHOILICHUS
C APYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3peniaTb KOHMIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiiacce mnpeamMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U MecTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA U
TEXHOJIOTUM, B PAKTUYECKON JIEATEIIBHOCTH JIFOAEH;

VUUTHIBATh TPAHULIBl MPUMEHEHUS  U3YUYCHHBIX  (U3UYECKUX  MOJEINCH:
MarepuaibHas TOYKAa, WHEpIMalbHAas CcHCTeMa OTcuéra, aOCOJIOTHO TBEPAOE TEIo,
WJICAUIbHBIN Ta3, MOJEINA CTPOCHHS Ta30B, XKUJIKOCTEW U TBEPABIX TEJ, TOUYCYHBIN
AIEKTPUYECKUH 3apsij] PU PEIICHUH (PU3NYECKUX 3a]1ay;

pacrio3HaBaTh (pu3nueckue SBJICHUS (MPOLECChl) U OOBACHITH MX HAa OCHOBE
3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KMHETHUYECKOM TEOpUH CTPOCHHSI BELIECTBA H
ANEKTPOAMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE TMPSMOJUHEHMHOE JIBUKEHUE,
CBOOOJHOE TaJeHuEe TeJ, JIBIJKEHHE MO0 OKPYKHOCTH, WHEPIUsA, B3aUMOJCHCTBUE
ten, nuddysus, OpOyHOBCKOE IBIKEHHE, CTPOCHUE >KUJIKOCTEH U TBEPABIX TEII,
U3MEHEeHHE O0BbEMa Tel TMpU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE pPaBHOBECHE,
HCIapeHne, KOHACHCAIUsI, TUIaBJICHUE, KPUCTAJUTU3AIINS, KUTIEHUE, BIaXKHOCTh BO3/IyXa,
MOBBIIIEHNE JABJICHUSI ra3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKIY
rmapaMeTpaM COCTOSIHUSI ra3a B M30MpoIlleccax, JJICKTpHU3alus Tej, B3aUMOJICUCTBUE
3apsii0B;

OMHUCHIBATH MEXAHWUYECKOE JIBMKECHHE, HUCIOJb3ysl (U3NYECKUE BEJIUYUHBI:
KOOpAWHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cujia, UMITYJIbC
Tena, KUHETHYeCKass DSHEprus, MOTCHIMaIbHAs DSHEPrus, MexXaHudeckas padoTa,
MEXaHMYECKasi MOIIHOCTb; MPU ONMHUCAHWUU MPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICI
HCIOJB3YEMbIX BEJIMYMH, WX O0003HAUCHUS] W €AUHUIBI, HAXOAUTh (HOPMYIIBL,
CBS3BIBAIOIIUE JAHHYIO (PU3UUECKYIO BEIMUMUHY C IPYTUMH BEIUUYNHAMU;
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OMUCHIBATh U3YUYEHHBIC TEIJIOBBIE CBOMCTBA TEJ W TEIJIOBBIC SIBJICHUS, MCIOJB3YS
(bu3nYecKue BETUYMHBL: JaBJICHUE Ta3a, TeMIepaTypa, CPeIaHss KHHETUYECKasl SHEPTHs
XAa0THYECKOTO JBIDKCHHS MOJICKYJ, CpeIHEKBajpaTH4YHAs CKOPOCTh MOJICKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprus, padora rasza, Kod()PHUIMEHT MOIe3HOTO
JEUCTBUSL TEIJIOBOTO JIBUTATENSA; NMPH OINMCAHUM MPABUIBLHO TPAKTOBATh (HU3WUECKHUI
CMBICJI HCIIOB3YEMBIX BEIIMYWH, UX O0O3HAUYCHUS W EAUHUIIBI, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3HYECKYIO BEIMUHMHY C IPYTUMHU BEJIMUHNHAM;

ONMCHIBATh HM3yYCHHBIE JJICKTPUYECCKHUE CBOMCTBA BEIIECTBA M DJICKTPUUECKUC
SBJICHHS (TIPOIECCHI), HCIONB3YS (DU3UUECKHUE BEIMYUHBI: JJICKTPUUSCKHUN  3aps,
AJIEKTPUUYECKOE T0JIe, HANpPsSHKEHHOCTh I10JIs, TOTEHIMAJ, Pa3HOCTh ITOTCHIIMAJIOB,;
MIPY ONMCAHUU TPABWJILHO TPAKTOBATH (DU3MYECKHUI CMBICI HCIIONBh3yEMbIX BEIMUWH, HX
0003HAYEHUS U CIWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIONINE AAHHYIO (DHU3HUECKYIO
BEJIMYMHY C JPYTHMH BEIUIMHAMU,

aHATM3UPOBATH GU3NYECKUE TPOIIECCHI U SBJICHUS, HCIIOIB3YS (PH3NICCKUE 3aKOHBI U
MPUHLMINBL: 3akoH BcemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa, 3akoH
COXpaHEHUS MEXaHWYECKOW DHEPrUH, 3aKOH COXpPAHEHUS WMITYJIbCa, IPUHITAT
CYyNEepHO3UIIMK CHUJI, TPUHIMI PaBHOMPABUS HHEPIHUAIBHBIX CHCTEM OTCUETA,
MOJICKYJIIPHO-KHHETHICCKYIO TEOPHIO CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeaHel KHHETHYECKOM DHEPTrUM TEIUIOBOTO JBIKCHHS MOJICKYJI C aOCOJIFOTHOM
TEeMITepaTypoi, TMEPBBIM 3aKOH TEPMOIWHAMUKH, 3aKOH COXPAHEHHS DJICKTPHUCCKOTO
3apsiia, 3akoH KysnoHa, Tpu 3TOM pasjiMyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPaHULIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHITUIIEI JCHCTBUS MAaIWH, MPUOOPOB M TEXHUYECCKHUX
YCTPOMCTB; pa3nyaTh YCIOBHS HMX O€30MacHOTO HCIIOJIb30BaHUS B IOBCEIHEBHOMN
KU3HH;

BBITIOJTHSATH SKCIIEPUMEHTHI 110 UCCIICIOBAHMIO (PU3NUECKUX SBICHUM M TIPOIIECCOB C
HCIIOJIb30BAaHUEM TIPSMBIX, M KOCBEHHBIX HW3MEpPEHUU, IPH OSTOM (HOPMYIHPOBATH
npobiieMy/3a1adyy W THIOTE3Y YYEOHOro HIKCIEpUMEHTa, COOUpaTh YCTaHOBKY
13 TPEJIOKEHHOTO 000pYI0BaHHUSI, IIPOBOIUTH ONBIT U ()OPMYJIUPOBATH BHIBOJIBL,

OCYILIECTBIIATH MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3MUYECKUX BEIWYWH, IPH ITOM
BBIOMpaTh ONTHMAJIBHBIM CMOCO0 H3MEPEHUS M HCIOJIb30BaTh M3BECTHBIC METOJIbI
OLIEHKU MOTPELTHOCTEN U3MEPEHU;

HCCIIeIOBATh 3aBUCUMOCTH MEXAY (DU3WUCCKHUMHU BEIMYMHAMHU C MCIOJIH30BAaHUEM
MPSAMBIX U3MEPEHUH, TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YJIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHJIC TaONWI] M rpadyKOB, JENaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHNUS,

coOroaTh MpaBuiIa 0E30MacHOro Tpya MPHU MPOBEACHUH UCCIICIOBAaHUN B paMKax
y4eOHOTO DJKCIIEPUMEHTa, Y4YeOHO-UCCIIEeOBATEILCKOH M TPOCKTHOUW JACSTeIbHOCTU
C MCTIOJIb30BaHUEM U3MEPHUTEIHHBIX YCTPOMCTB U JIAOOPATOPHOTO 000PYI0OBAHNUS,

pemarh pacu€THbIC 3a7a4d C SBHO 3aJaHHOW (DH3WYECKON MOJEIBIO, UCIIONB3YS
¢u3nUecKrue 3aKOHBI W TPUHIIUIIEI, HA OCHOBE aHAM3a YCIIOBUS 3a7a4d BBIOHMPATH
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¢bu3nuecKy0 MoJieib, BBIACHATh (DU3HUECKUE BETUYMHBI M (POPMYJIbI, HEOOXOAMMBIE
i e€ peleH s, IPOBOAUTh PacUEThl U OICHUBATh PEAbHOCTD MOJYYECHHOTO 3HAUCHHUS
(M3UYECKON BEITMYNHEI;

pelmaTh KayeCTBEHHbIE 3aJauyM: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUUBYIO
LENOYKY pACCyXIEHUH C OMOpod Ha W3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKUe SABIICHUS;

UCIIONIb30BaTh TPU PEIICHUM YYEOHBIX 3a/ad COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJOTHH JJii TIOMCKAa, CTPYKTypUPOBAaHHUSA, HMHTEPHPETAlMd U TPEACTaBICHUS
y4eOHOM U Hay4YHO-TIOMYJIIPHON MH(OPMAINH, TMOTYYSHHON U3 Pa3IHNUHBIX UCTOYHHKOB,
KPUTHYECKH aHAJIN3UPOBAThH MOTydyaeMyr0 HHPOPMAIIHIO;

OPUBOJUTH NPUMEPHl BKJIAJa POCCUMCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, OOBSICHEHHUE MPOLIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE TEXHUKU H
TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUA 10 (U3MKE B TOBCETHEBHOW KU3HU
st obecriedeHrus O€30MacCHOCTH IMpU OOpallleHMd C MpUOOpaMu M TEXHHUYECKUMU
YCTPOMCTBaMH, [JIs COXPAaHEHHUS 3J0POBbS M COOJIOECHUS HOPM IKOJOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TPYyMIIE C BHIMOJIHEHUEM PAa3IUYHBIX COIMAIBHBIX POJICH, TNIAHUPOBATH
paboTy TIpyIIbl, palMOHAIBHO pacHpelessiTbh O0O0A3aHHOCTM M IJIAaHUPOBATH
JAESTENIbHOCTh B HECTAHJAPTHBIX CHUTYaIUsAX, aJCKBATHO OIICHWBATHh BKIAJ KaXKIOTO
U3 YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTpUBAEMOM MPOOIEMBI.

K xoniy oOyudenuss B 11 kyacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCSI YMEHU:

JEMOHCTPUPOBATh HA MpPUMEpPax pPOJb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpA, B Pa3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUWA, B TMPAKTUYECKOW HESATEIbHOCTH JIOACH, LEJIOCTHOCTh M E€OUHCTBO
(u3MYECcKO KapTHHBI MUPA;

YUYUTBHIBATh TPAHUIBI MPUMEHEHUS] W3YUYCHHBIX (DU3NYECKUX MOJIeNEeH: TOYCUHBIN
ANEKTPUYECKUN 3apsif, Jy4 CBETa, TOUEUYHBII MCTOYHUK CBETA, S/€pHAs MOJEIb aTOMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO s/Ipa MPU PEIICHUH (PU3NYECKUX 3a]1ay;

pacno3HaBath (U3MYEeCKue SBIEHUS (TPOIECCh) U OOBSICHATH WX Ha OCHOBE
3aKOHOB DJJIGKTPOAMHAMUKA ¥ KBAHTOBOW (DU3UKU: DIEKTPUUYECKAs MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE [JEHCTBHUS TOKa, B3aMMOJCHCTBHE
MarHuTOB, JICKTPOMArHUTHAs WHIYKIMS, JEHCTBHE MArHUTHOTO IOJIS Ha MPOBOJHUK
C TOKOM W JBIDKYIIMICS 3apsl, OJICKTPOMArHUTHBIE KOJICOAHUS U  BOJIHBI,
MPSMOJIMHEHOE PACIpPOCTPAHCHHUE CBETa, OTPAKECHHE, MPEIOMIICHUE, UHTephepeH s,
mudpakius ¥ TOJSApU3AIMs CBETa, TUCIEPCUst CBeTa, (POTOANEKTpHUUecKuit 3 ekt
(boTodddexT), cBeTOBOE aBJICHHE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aroma
BOJIOPO/1a, €CTECTBEHHASI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;
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OMHUCHIBATh M3Y4YEHHBIE CBOMCTBAa BeIIECTBA (DJEKTPUUYECKHWE, MAarHUTHBIE,
ONTHYECKHE, DJCKTPUUECKYIO MPOBOAUMOCTH Pa3IMYHBIX Cpel) M DJICKTPOMAarHWTHBIE
SIBJICHHSI (TIPOIIECCHI), UCTIONB3Ysl (PU3MYECKHE BETUYHMHBI: AJICKTPUUCCKUIN 3apsa, cuia
TOKa, OJEKTPUYECKOE HAMPSOKCHUE, JJICKTPUUYECKOE COMPOTUBIICHHE, Pa3HOCTh
MOTEHITMAJIOB, AJICKTPOJBIKYIIAs CHiia, paboTa ToKa, MHAYKIMS MarHUTHOTO TIOJIs, CHjia
Awmmepa, cuna JlopeHIla, WHIYKTUBHOCTb KAaTyIIKH, DHEPTUS JJICKTPUUECKOTO U
MarHUTHOTO TIOJIeH, TIEPHOJ U YacToTa KOoJeOaHuil B KoJIeOATEIIbHOM KOHTYpE, 3apsii U
CHja TOKa B IIPOIlECCE€ TapMOHUYECKUX AJICKTPOMArHUTHBIX KoJjieOaHuM, (HOKyCcHOE
paccTOosTHUE W ONTHYECKas CHWJIa JIMH3BI, TPH ONKWCAHWHM TPABWIBHO TPAKTOBATh
(M3UYECKU CMBICI UCIIOJIB3yEMBIX BEIIMYWH, UX 0003HAYCHUS M CIUHUIILI, YKA3hIBAThH
(hopMyJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUMHY C IPYTUMH BETUUNHAMU,

OMHCHIBATh M3YUYEHHBIC KBAHTOBBLIE SIBJICHUS W MPOLECCHI, UCIOIB3Ysl (HU3UUYCCKUEC
BEJIMYUHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTA CBETA, DYHEPTHUS
1 UMITyJIbC (DOTOHA, TIEPHO]T TIOJIypaciajia, SHEPTUs CBSA3M aTOMHBIX SIJEp, IIPH OIUCAHUN
MIPaBUJILHO TPAKTOBATh (PM3MUECKUN CMBICI MCIOJIB3YEMbIX BEJTUYMH, UX 0003HAYEHUS U
CAVHMITBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIONINE JAaHHYIO (U3HUYECKYI0 BEITUYHHY
C IPYTUMH BEJIMYNHAMH, BEIYUCIISATH 3HAUCHUE (PU3NUECKON BEITUINHBL

aHAJM3UPOBATh (PU3MUECKHE TIPOIIECCHI U SABJICHUS, UCIIOJIb3YS (PU3MUECKHUE 3aKOHBI
¥ TpUHOUNBL 3aK0H OMma, 3aKOHBI TOCEAOBATEIIFHOTO U MapaJlICIbHOTO COCTHHCHHUSI
MIPOBOAHUKOB, 3akoH JIkoyis—JIeHIa, 3aKOH JJIEKTPOMAarHUTHOW HWHIYKIIMH, 3aKOH
MPSAMOJIMHEHHOTO  PAclpOCTPAHEHUS CBETa, 3aKOHBI OTPAXEHUS CBETA, 3aKOHBI
MpeJIOMIICHUSI CBETa, ypaBHeHHEe OHHIITeHHa Il (pororddekra, 3aKOH COXpaHEHUS
DHEPTUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAHCHHS JJICKTPHUECKOTO 3apsja,
3aKOH COXPAaHEHHUS MAacCOBOTO YHCJa, OCTYJaThl bopa, 3aK0H paJMOaKTUBHOTO pacmana,
Py 3TOM pa3inyaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIpaKEHUE U YCIOBUS (TPaHUIIbI, 00J1aCTH) TPUMEHHUMOCTH;

OTIpEeNATh HaAIMpaBJICHUE BEKTOpA HWHAYKIMM MAarHUTHOTO TIOJIS TIPOBOJHHUKA
C TOKOM, CHJIbI AmIiepa U cuibl JIopeHIa;

CTPOUTh M ONMHUCHIBaTh M300pa)kKeHHUE, CO37aBaeMOE€ TUIOCKUM 3€pKaJIoM, TOHKOMN
JIMH30M;

BBITIOJTHSATH SKCIIEPUMEHTHI 110 UCCIICIOBAHMIO (PU3MUECKUX SBIICHUIN U ITPOIIECCOB C
WCITOJIb30BAaHUEM TIPSIMBIX, W KOCBEHHBIX HW3MEpPEHUU: TpH ITOM (OPMYJIUPOBATH
npobiieMy/3agadyy W THUIOTE3Y YYEOHOro DJKCIIEpUMEHTa, COOHMpaTh YCTaHOBKY
13 MPEUI0KEHHOTO 000PYI0BaHUS, TIPOBOAUTH OIBIT M (JOPMYITHPOBATH BEIBOIBI;

OCYIIECTBJIATH NPSIMbIE U KOCBEHHBIC M3MEPCHUS (U3MUCCKUX BEIMYUH, TIPH 3TOM
BBIOMPATh ONTUMAJBHBIA CIIOCOO W3MEPEHHMS M HCIOJIb30BaTh H3BECTHHIC METO/IbI
OLICHKU ITOTPELIHOCTEN U3MEPEHHUI;

WCCJICIOBATh 3aBUCUMOCTH (PU3NYECKHX BEJIMYHH C HCIOJIb30BAaHUEM TIPSIMBIX
U3MEPCHHUI: TP 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCHPOBATH PE3yJIbTAaThI
MOJIyYeHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJIE TaOmwil u rpaduKoB, JeiaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHNUS,
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coOJo1aTh mpaBuiia 6€30MacHOTO TpyAa MPHU MPOBEICHUH HUCCIEIOBAaHUN B paMKax
y4eOHOTO HSKCIEPUMEHTa, Y4YEOHO-HCCIIENOBATEIbCKOW W TMPOCKTHOM NIESTeIbHOCTH
C MCTIOJIb30BaHUEM M3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOTO 000PYIOBAHNUS;

pemarh pacdy€THBIC 3a7a4M C SBHO 3aJIaHHOM (DU3MUYECKON MOJIEIbI0, HCIIONb3Ys
(¢u3nyeckre 3aKOHBl W TPHUHIMIIBI, HA OCHOBE aHaJIM3a YyCJIOBHUS 3aJlaud BHIOMPATH
(U3UYECKYI0 MOJIEITh, BRIACIATh (PU3UUCCKUE BETUIHHBI U (hOPMYJIbI, HEOOXOAMMBIC JIJIS
€€ pelIeHus], NPOBOAUTH PACUYETHI M OLIEHUBATH PEATBHOCTH IMOJYYEHHOTO 3HAYEHUS
(hU3NYECKON BETMYMHBI,

pelmaTh KayeCTBEHHBIC 3aJlauyd: BBICTPAMBATHh JIOTUYECKH HEMPOTUBOPEUUBYIO
LETIOYKY PAaCCYXKJICHUW C ONOpOM Ha H3YyYEHHbIC 3aKOHbI, 3aKOHOMEPHOCTH U
(dbu3nyecKkue SBICHUS,;

UCIIOJB30BaTh MPU PEHICHUH YYEOHBIX 3a7ad COBPEMEHHbIE HH(MOPMAIMOHHBIC
TEXHOJIOTUU JJI1 TOMCKa, CTPYKTYPUPOBAHUSA, HHTEPHPETAIMM U IPEACTABICHUS
y4eOHOW U Hay4YyHO-TIOMYJISIpHOW MH(OpMaIIUU, TOJTYYECHHOU U3 Pa3INYHbIX UCTOYHUKOB,
KPUTHYECKU aHAJIM3UPOBATH MOTyYaeMyr0 HH(POpMAIIHIO;

OOBSICHATh TPHUHIUIIBI JICUCTBUS MAIMH, MPUOOPOB U TEXHHUUYECKHUX YCTPOMCTB,
pa3nyaTh yCIOBUS UX 0€30IMacHOT0 UCIIOIH30BAHUS B MIOBCETHEBHOM KU3HHU;

NPUBOJUTL TPUMEPHl BKJAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYIKAIOIIEIO0 MUPA, B PA3BUTHE TCXHUKH
U TEXHOJIOTHU;

UCIIOJB30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TOBCEJHEBHOM IKU3HU
U1 obecriedeHuss 0€30MacHOCTH TIpH OOpalieHud ¢ npubopaMd U TEXHUYESCKHUMHU
YCTPOMCTBaMH, ISl COXPAHEHUsS 370pOBbS U COOJIIOACHUS HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYIIE C BHITIOJTHEHUEM Pa3JIMUHBIX COLIMAIBHBIX POJICH, MIJIAHUPOBATH
paboTy TpYIIBI, palMOHAIBLHO pPAaCHpeae/sITh O00S3aHHOCTH U IJIAaHUPOBATH
NEATEeIbHOCTh B HECTaHJAPTHBIX CUTyalUsIX, aJeKBAaTHO OIIEHMBATh BKJIAJ KaXKIIOTO
13 YYaCTHUKOB T'PYIINHBI B PEIICHUE paccMaTPUBAEMOU MPOOIEMBI.
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10 KJIACC
HaumenoBanue
Ne KomuuecTBo OCHOBHBIE BUABI J€ATEIHHOCTH
pa3aenoB U TEM [IporpamMHOE conepxanue
/o 4acoB 00yJaroImMXCcs

y4eOHOr0 MmpeMeTa

Pa3znein 1. Dusnka u MeTOALI )

HAVIHOI'O TIO3HAHNUSA

1.1 | ®usuka u MeToIbI 2 ®u3nka — HayKa O IPUPOJE. N3yyeHne Hay4HbIX (AMIUPUYECKUX U
HAay4YHOTO MO3HAHUS HayuHnble meToabl mo3HaHUs TEOPETUYECKUX ) METOJIOB MTO3HAHUS
OKpY>KaroIlero Mupa. OKPY>KaIOLIEro MUPA.
Pousb skcriepuMenTa u Teopun OO0cy>x1eHre TPaHHI] TPUMEHUMOCTH
B IIPOICCCC ITO3HAHUA IIPHUPOJIBI. (bU3UYECKUX 3aKOHOB U TEOPHH.
ODKCIIEPUMEHT B (DU3HKE. Pabota B rpymnme no moJroToBke
MopnennpoBanue GpU3NIECKUX KOPOTKHX COOOIICHHI O POJIM i MECTE
SIBIICHUM | mpolieccoB. Hay4dHbie (GH3UKH B HAYKE U B IPAKTHYECKOM
runote3nl. Pu3nuecKkue 3aKOHbI U IEesITECIbHOCTH H}Oﬂeﬁ_
TCOpPHUMU. FpaHI/IL[BI IMPUMCHUMOCTHU I[CMOHCTpaLII/ISI AQHAJIOTOBBIX U
(pusnyeckux 3akoHOB. [IpuHIMT 1M (PPOBBIX U3MEPUTEIBHBIX IIPUOOPOB,
COOTBCTCTBUA. KOMITbIOTCPHBIX JaTUYMKOB.
Poub u Mecto dpusnku OcBOEHHE OCHOBHBIX MPUEMOB PaOOTHI
B QOPMUPOBAHNU COBPEMEHHO ¢ udpoBoi Jaboparopuelt mo GpuzukKe
HAy4YHOM KapTHUHBI MUPAa,
B IIPAKTUYECKOM JESITEIbHOCTH JIFOIEH
2

Wroro no pazneny

! Tlpu paspaGoTke pabodYell MPOrpamMMbl B TEMATHYECKOM ILIAHUPOBAHMH JIOJDKHBI OBITH YYTEHBI BO3MOKHOCTH HCIOJIb30BAaHHUS BJIEKTPOHHBIX (LH(POB bIX)

06p3.30BaTeJ'II:HBIX PECYpPCOB, ABJIAIOMINUXCA y‘l€6HO-MCTO,Z[I/I‘{eCKI/IMI/I MaTcpuajiaMu, COACPKAaHUC KOTOPBIX COOTBCTCTBYCT 3aKOHOAATCILCTBY 00 O6p3.30BaHI/II/I.
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Pasznea 2. Mexanuka

2.1

Kunematunka

MexaHnnyeckoe ABUKEHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nemxkenna. CucremMa oTcuéra.
Tpaexropusi.

[Iepemenienue, CKOPOCTh (CpeaHss
CKOPOCTb, MTHOBEHHAs1 CKOPOCTh) U
YCKOPEHHE MaTEPUAIbHON TOYKH,
WX TIPOCKIIMU HA OCU CUCTEMBI
koopauHat. CloKeHue
MEPEMENICHUMN U CII0KEHUE
CKOpOCTE.

PaBHOMEpHOE U paBHOYCKOPEHHOE
IPSMOJIMHENHOE JBUKCHHUE.
I'paduku 3aBUCUMOCTH KOOPMHAT,
CKOPOCTH, YCKOPEHUSs, TyTH U
nepeMENIECHUS MAaTepUAIbHOM TOUKHU
OT BPEMEHH.

CBoOoHOE NaZieHne. Y CKOpeHue
CBOOO/IHOTO Ma/IeHusl.
KpuonnHenHOe 1BUXEHHUE.
JBrmxkeHne MatepruaibHONM TOYKH
110 OKPY>KHOCTHU C MOCTOSIHHOM T10
MOJIYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEWHAsA CKOPOCTb.
[Tepuon 1 yacTora obpareHusl.
LlenTpOCTpEMUTENBHOE YCKOPEHUE.
TexHuyeckue ycTporcTBa u

[IpoBeneHnEe SKCIIEpUMEHTA: U3YUYEHUE
HEPAaBHOMEPHOIO IBMXKEHUS C LIEIIBIO
OIIPENEIICHUS] MTHOBEHHOU CKOPOCTH;
VCCIIEJOBAHUE COOTHOIIEHUS MEKY
MyTSAMH, TPOUAEHHBIMU TEJIOM

3a MOCJIE/IOBATEIbHBIE PABHBIC
MPOMEKYTKHA BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBUKEHUU

C HAYaJIbHOW CKOPOCTBIO, PABHOW HYJIIO;
W3YUYCHHE IBUKEHUS IIApUKa B BSI3KOU
KUJKOCTH; U3yYEHUE JBUKCHHUS Tea,
OpOIIEHHOTO TOPU3OHTAIIBHO.
OO0bsicHEHUE OCHOBHBIX MPUHIIUIIOB
JNEUCTBUS TEXHUUECKUX YCTPOUCTB,
TaKuX KakK: CIUJOMETP, LIEMHbIE U
pEMEHHBIE MEpeIaun IBUKEHUS; U
yCJIOBUH UX 6€301aCHOTO
WCIIOJIb30BaHUs B MIOBCEAHEBHOM
KU3HU.

Pemrenue pacy€rHbix 3a1a4 ¢ IBHO
3a1aHHOM (PU3UICCKON MOJICIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX (hOPMYIT
KMHEMAaTUKH.

[TocTpoenue n aHanu3 rpagukoB
3aBUCHUMOCTEN KUHEMAaTHYECKUX
BEJIMYMH OT BPEMEHHU

IUIS PABHOMEPHOTO
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MIPAKTUYECKOE TPUMEHEHHE:
CIUJAOMETP, IBHKEHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE TIEpEIaun

¥ PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBUKECHHUSL.
Pacnio3naBanue Gu3NYeCcKux SBICHUN
B YUEOHBIX OMBITAX M OKPYXKAIOIEH
KU3HU: PaBHOMEPHOE U
PABHOYCKOPEHHOE MPSMOJIMHENHOE
JIBIDKEHHE, CBOOOHOE TTaJiCHUE TEII,
JIBUKCHHE TI0 OKPY>KHOCTH.
Onucanre MEXaHUYECKOTO ABMXKEHUS
C UCIIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: KOOPJMHATA, TyTh,
nepeMenieHne, CKOpoCcThb, YCKOPEHUE.
Pabora B rpynmax npu rmiaHUPOBAHHH,
IPOBEJCHUH U UHTEPIIPETALUU
pEe3yJIbTaTOB OMNBITOB U aHATIU3E
JIOTIOTHUTEIHHBIX HCTOYHHUKOB
uH(OpMaIUU IO TEME

2.2

JlnHamuka

[IprHIMI OTHOCHUTEIBHOCTH
INanunes. [lepsbiit 3akoH HproTOHA.
NHepunanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniumn
CyIepIio3uluu cui. Bropou 3akoH

HproTtoHa 11 MaTepuanbHON TOYKH.

Tpernii 3akoH HeroToHa
JUTSI MaTEpUAJIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUS.
Cuna tskectu. [lepBas
KOCMUYECKasi CKOPOCTb.

CpaBHeHHE MacC B3aUMOAEHCTBYOIINX
TelL.

N3yyeHne 3aBUCUMOCTH CHUJIBI
YOpPYTrocTH OT AehopMaIuu; CpaBHEHUE
CHWJI TPEHHUS TTOKOSI, KAUCHUS U

CKOJIbKECHUSL.
OOBSICHEHHE HEBECOMOCTH.

IIpoBeneHue 3xkciepuMeHTa:
UCCIIEJOBAHHUE 3aBUCUMOCTH CUJI
YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE

U PE3MHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Buapl Tpenus (mokosl,
CKOJIBKCHUS, KAUCHUS).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHHs CKOJIbKEHHSI U CHJIa
TpeHus nokos. Koappuuuent
TpeHuns. Cuia COnpOTHUBIICHUS
IIPY IBMO>KEHHUH TeJa B )KUAKOCTH
WM rase.

[locTynarenbHOE 1 BpallaTeIbHOE
JBUKEHHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpameHus. [lnedo cumnbl. YcenoBus
paBHOBECHS TBEPAOTO TEJIA.
TexHuyeckue ycTponcTBa u
IPaKTUYECKOE TPUMEHEHUE:
NOJIIUITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHHUKOB

nedopMaiim; u3yuyeHue JIBHKEHUS
OpycKa 10 HaKJIOHHOM TIJIOCKOCTH;
UCCIICIOBAHNE YCIIOBU PAaBHOBECHUS
TBEPAOTO TeJIa, UMEIOIIETO OCh
BpAIlICHUA.

OOBsicHEHHE 0COOEHHOCTEMN
PaBHOMEPHOT'O U PAaBHOYCKOPEHHOI'O
MPSMOJUHEUHOTO JIBUKEHUS,
CBOOOJHOTO AJICHUS T, IBUKCHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
Hprotona, 3aKkoHa BCEMUPHOTO
TATOTCHUS.

OOBsICHEHNE OCHOBHBIX IPUHIIMIIOB
JICHCTBUS MOIIMITHUKOB 1 X
MPAKTUYECKOTO MPUMEHEHUS.
OOBsiICHEHUE TBUKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemienue pacuy€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TMHAMHUKHU.

PacnoznaBanue Gpu3nUeCKuX SIBICHUIM
B y4€OHBIX OMBITaX U OKPYKAIOIIEH
JKU3HU: UHEPILIMS, B3aUMO/ICHCTBUE TEJL.
AHanu3 GU3NYECKUX MPOIECCOB U
SIBJIEHUI C MCIIOJIb30BaHUEM 3aKOHOB U
MIPUHITUIIOB: 3aKOH BCEMUPHOTO
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tarorenus, |, || u |1l 3akonsr Herotona,
MPUHITUI CYTEPIIO3UIIAHA CHJI, TIPUHITATI
PaBHONIPABHOCTH MHEPITUATHLHBIX

CUCTEM OTCUETA

2.3

3aKOHBI COXPAHEHUS B
MEXaHHKE

NmmysibC  MarepuaibHOW  TOYKH
(Tema), cuUCTeMBl MaTepHaIbHBIX
Touek. IMITyJIbC CHITBI U U3MEHEHHE
UMITyJIbCa Tella. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTHBHOE IBWKCHHE.

PaboTa cuiibl. MOITHOCTH CHJTBI.
Kunernueckas sHeprus
MaTepHAIBHON TOYKH. Teopema
00 M3MEHEHUU KHHETUYECKON
SHEPrHUH.

[TorenunanbHas 3HEPTHUSL.
[ToreHuManbHasE SHEPTUS YIPYTO
nehOpMUPOBAHHOMN NPYKUHBI.
[TorenuunanbHasg SHEPTUS TEa
BOJIM3U TOBEPXHOCTU 3EMIIH.
IloTennmaipHEBIE U
HETOTEHIUAJIbHBIE CUJIbI. CBA3b
PpaboOThI HEMOTECHIIMALHBIX CHJT
C U3MEHEHNUEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH
COXpAaHEHUSI MEXAaHUYECKOU
SHEPrUH.

Yupyrue u Heynpyrue

[IpoBeneHue 3KCIEpUMEHTA: U3yUYEeHUE
a0COJIIOTHO HEYNPYTOro yaapa

C IIOMOUIBIO IBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB; UCCIIEAOBaHHUE
CBS3U pabOTHI CUJIbI C UBMEHEHUEM
MEXaHUYECKOI SHEPrUu Tela

Ha IPUMEPE PACTIKEHUS PESUHOBOTO
KIyTa.

OneHka aOCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTE M3MEPEHUN (PU3HUECKUX
BEJIMYMH.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C MCIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
U GopMyJ1 JMHAMHUKHU U 3aKOHOB
COXpaHEHHUS.

Pelenue kauecTBEHHBIX 3a1a4

C ONOPOM Ha U3YUYEHHBIE B pa3jiesie
«MexaHrKa» 3aKOHBI, 3AKOHOMEPHOCTH
U (hU3UYECKHUE SBIICHUA.

Onucanne MEXaHU4EeCKOTO JABUKEHHUS C
UCI0JIb30BaHUEM (PU3NYECKUX BEIMUMH:

HMITYJIbC TCJIa, KHHCTUYCCKAs SOHCPIus,
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CTOJIKHOBEHHUS.

TexHuyeckue ycTporcTBa u
IPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KONEP, PYKUHHBIN
IIUCTOJIET, ABUKCHUE PAKET

TOTEHIMAbHAS SHEPIHs, MEXaHHUeCKas |
paboTa, MEXaHHUYECKasi MOIIIHOCTb.
AHanu3 GU3NYECKUX MPOILIECCOB U
SABJICHUM C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHUS MEXaHUYECKON JHEPIUH,
3aKOHA COXPAHECHMS UMITYJIbCA.
OOBbsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEUCTBHUS U NIPAKTUYECKOIO

MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: BOJIOMET, KOIIED,

MPY>KAHHBIN TUCTOJIET.

OOBbsiCHEHUE JBUKEHUS PAKET C OMOPOM
Ha M3y4YEHHbIC (PU3NYECKHE BEIMYMUHBI U
3aKOHBI MEXAHUKH.

Hcnonp30BaHue npy MOArOTOBKE
COOOIIEHUH O TPUMECHEHUHU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(OPMAIMOHHBIX TEXHOJIOTUHN IS
MOKMCKA, CTPYKTYPUPOBAHHUS,
WHTEPHPETALNN U IIPEICTABICHUS
uH(pOpMaIUKU, KPUTHUECKUN aHATHU3
noyiy4aemMoil uHpopmManuu

[IpoBeneHrEe KOCBEHHBIX U3MEPEHU,
HUCCIEeI0BaHNI 3aBUCUMOCTEN
(bu3nYeCKUX BEIIMYHH, TPOBEPKA
MPEJIOKEHHBIX TUIIOTES

Wroro no pazneny
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Pa3zgena 3. MoJekviasapHasg Gu3nKa 1 TEpMOAHHAMHUKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETHYCCKOU TCOPHH

9

OCHOBHBIE MOJOXKEHUS
MOJIEKYJISIPHO-KNHETUYECKON
TEOPUHU U UX OINBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE nBUXKEHUE.
Huddysus. Xapakrep ABIKEHUS U
B3aMMOJICHCTBHS YaCTHUIL BEIIECTBA.
Mopenu cTpoeHus ra3os,
KUJIKOCTEN U TBEPABIX TET U
0O0BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX Mozenei. Macca u
pa3mepsbl MoJekya. KomnyecTBo
BeniecTna. [locroaunas ABoraapo.
TerioBoe paBHOBECHE.
Temneparypa u €€ usmepeHnue.
[Tkana Temneparyp Llenscus.
Mopeinp naeajabHOro rasa.
OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KNHETHYECKON
TEOPUU UIECATBHOIO rasa.

AOcoiroTHas TemMIeparypa Kak Mepa

CpEIHEN KNHETUYECKON DHEPTUU
TETUIOBOTO JIBUKEHUSI YaCTHII rasa.
[ITkama remneparyp KenbBuHa.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kianeipona.

3akoH JlansToHa. M30mpoueccs

[IpoBeneHue 3xcnepuMeHTa:
ONpeaeIeHUE MacChl BO31yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHHnit 00bEMa KOMHATHI, TaBIICHUS
U TEMIEPATYpPhI BO3/1yXa B HEMl;
UCCJIEIOBAHNE 3aBUCUMOCTH MEXIY
apameTpaMH COCTOSIHUS Pa3pEeKEHHOTO
rasa.

OneHka aOCOJTIOTHBIX U OTHOCUTENBHBIX
NOTPEIIHOCTEN M3MEpPEHUN (PU3NYECKUX
BEJIMYMH.

OOBbsicCHEHNE OCHOBHBIX MPUHIUIIOB
NEUCTBUN TEPMOMETpa U OapoMeTpa U
yCIOBHUH UX 6€3011acCHOTO
UCIIOJIb30BaHUS B TOBCEHEBHOMN
AKU3HH.

Pacno3naBanue puznueckux siBICHUM

B YUEOHBIX ONBITAX U OKPY KaIoLIeH
®Ku3HU: U] Py3usi, OpOyHOBCKOE
JBUKEHUE.

OnucaHne TEIOBBIX SIBIECHUN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIaBJICHHE ra3a, TEMIIepaTypa,
CPEIHSS] KHHETUYECKast SHEPTHsI
Xa0TUYECKOIO IBUKEHHUS MOJIEKYJI,
CpPEIHEKBaApaTH4Hasl CKOPOCTh
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B UJICATbHOM Tra3e ¢ MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['padmyeckoe mpencraBaeHue
U30IPOLIECCOB: U30TEpPMa, U30X0Pa,
n3o0apa.

TexHuueckne yCTpOMCTBA W
MPAaKTUYECKOE MPUMEHEHHE:
TEPMOMETP, OapOMETP

| MOJIEKYIL.

uH(pOpMaIUK TI0 TeMe

AHanu3 GU3NYECKUX MPOILIECCOB
siBIICHUH ¢ ucnojab3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpPEAHEH
KMHETUYECKOW SHEPTUHU TEINIOBOTO
JIBU>KCHUST MOJIEKYJI C a0COJIFOTHOM
TEMIIEpaTypPOH.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCIOJIb30BAaHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB u popmyi
MOJIEKYJISIPHON (PU3UKH.

Pabora B rpymnmax npu miaHMpOBaHUM,
MPOBEICHUH U UHTEPIPETALIMU
PE3yIBTATOB OIBITOB M AHAJIN3E
JIOTIOJTHUTENBHBIX UCTOYHHUKOB

3.2

OCHOBBI
TEPMOIUHAMUKHN

10

TepmoguHaMHu4ecKas cuctemMa.
BryTpennss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI U
CITOCOOBI €€ N3MEHEHHUS.
KonuuecTBo TemioTsl U padoTa.
BHyTpeHHss1 SHEprusi 0IHOATOMHOTO
HUJeanbHOro ra3a. Buabl
TEIUIONEPEIaun: TEMIOMPOBOHOCTD,
KOHBEKIIUS, U3JIydeHue. Y eabHast

TEIJIOEMKOCTD BEIIECTBA.

YCIIOBUM 0€30IaCHOTO MCIIOJb30BaHMS

[IpoBeneHne SKCIIEpUMEHTA: U3MEPEHUE
YAEIBHON TEMIOEMKOCTHU BEILIECTBA.
OneHka abCONIOTHBIX U OTHOCUTENIbHBIX
MOTPEUTHOCTEN U3MEPEHUM PU3NYECKHUX
BEJINYHH.

N3yuenue Mozenel napoBoi TypOUHBI,
JBUTaTelIsl BHYTPEHHETO CTOPaHuUs,
PEaKTUBHOIO JIBUTATEIIs.

OOBbscHeHNe NPUHLUIIOB IEUCTBUS U
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KonnuecTBO TEmIOTHI

IIpU TEIJIONEpeIaye.

[TonsiTne 06 aquabaTHOM TIpoIIECCe.
[IepBblii 3aKOH TEPMOJIMHAMUKH.
[IprMeHeHue epBOro 3aKOHa
TEPMOJIMHAMUKH K U30TPOLIECCAM.
['paduueckas uaTEpnpeTanys
paboThI raza.

BTopoii 3aKk0H TepMOJIMHAMHUKH.
Heob6patumocTs niporieccoB

B IIPUPO/IE.

TennoBblie MaHbL. [IpUHIMUIIBL
NEWCTBUS TEIIOBBIX MAIIUH.
[IpeobpazoBanus IHEPTUM

B TEIUIOBBIX MalllMHAX.
Koadunment nonesHoro nercteus
TETUIOBOM MAIlINHBI.

Hukn Kapuo u ero koapdurpieHt
IIOJIE3HOTO JECUCTBUS.
DKOJIOTHYECKHE MPOOIEMbI
TEIUIO3HEPTETUKH.

TexHuyeckue ycTponcTsa u
MPAKTUYECKOE TPUMEHECHHUE:!
JIBUTATEIb BHYTPEHHETO CrOpaHus,
OBITOBOH XOJIOIUIBLHHK,
KOHJAUIMOHED

B MOBCEJIHEBHOW >KU3HH JIBUTATENs
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOMUITbHUKA, KOHTUIHOHEPA.
Ornucanue CBOMCTB TN U TEIJIOBBIX
SABJICHUU C UCIIOJIb30BAHUEM
bu3MYeCcKUX BEJIMYMH: JaBJICHUE Ta3a,
TeMITepaTypa, KOJIHIECTBO TEIIOTHI,
BHYTpPEHHSISl DHEprusi, paboTa rasa.
Pemenne pacdéTHBIX 33124 ¢ SIBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C MCTOJIb30BaHMEM OCHOBHBIX 3aKOHOB
1 HOpMyJT MOJIEKYJISIpHOU (PU3UKH U
TEPMOTMHAMHUKH.

Pemenne kauecTBEHHBIX 3a7a4

C OTIOPOY Ha U3YUYCHHBIC B pasieie
«MonekynsipHas ¢puzuKa v
TEPMOIMHAMHKA 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHHSI.

PaboTa B rpynmax mpu aHanmse
JOTIOJTHUTETBHBIX UCTOYHHUKOB
uH(pOpMAaIUH TI0 TEME

37



®denepanbHas padouas nporpamma | dusuka. 10—11 kiaccsr (0a30BbIN ypPOBEHB)

3.3

ArperatHbie

COCTOAHHMA BCIICCTBA.
®da3oBbIe IMCPCXOAbI

[TapooGpazoBanue U KOHACHCAITUS.
Wcnapenue u xureHue.
AOCOTIOTHAS ¥ OTHOCUTEThHAS
BJIQXKHOCTH Bo3Ayxa. HachlleHHbIi
nap. YieiabHasi TerioTa
napooOpazoBaHus. 3aBUCUMOCTh
TEeMIIepaTypbl KUIICHUSI OT J1aBJICHUS.
Trépaoe Teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHUS
CBOWCTB KpUCTAIUIOB. JKuakue
kpuctaiuibl. COBpeMEHHbIE
Marepuansl. [InaBnenue u
KpUCTaJUTM3aIus. Y IeJbHas TeIioTa
raBiaeHus. CyomuManus.
YpaBHEHHUE TEIJIOBOTO OajaHca.
TexHuyeckue ycTponcTBa u
MPaKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U TICUXPOMETD,
KJIOPUMETP, TEXHOJIOTHUH
MOJIyYEHHUSI COBPEMEHHBIX
MaTepuagoB, B TOM YHCIIE
HAaHOMAaTEpPHUAJIOB,

Y HAHOTEXHOJIOTHUHU

IIpoBeaeHUE SKCIEPUMEHTA: U3MEPEHUE |
OTHOCHUTEIIbHOM BJIAXKHOCTH BO3yXa.
OreHKa a0COMIOTHBIX U OTHOCHUTEIBHBIX
MOTPEIIHOCTEH U3MEPEHUM (PU3MIECKUX
BEJIMYUMH.

N3yueHune CBOKMCTB HACHIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BIaXXHOCTH

HaOnronenue kuneHus npu
MTOHM>KEHHOM JIaBJICHUM, HAarPEBAHUS

Y TUIABJIEHUS] KPUCTAJUIMYECKOTO
BEIIICCTBA.

OOBsiCHEHUE TIPUHITUIIOB JEUCTBUS U
yCJIOBUM 0€30MacCHOTO UCIOIb30BaHUS
B MOBCEIHEBHOM JKU3HU TUTPOMET)A,
MICUXPOMETPA, KAJIOPUMETPA.

N3ydeHne TEXHOJIOTUI NOIyYEHHUs
COBPEMEHHBIX MAaT€pHUaIOB, B TOM YHCJIC
HAHOMATEPHAJIOB.

Pemenune pacu€THbIX 3a/1a4 C SIBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCIIOJIb30BAHUEM YPABHECHUS

TEIUIOBOTO Oalianca.
Pemienue kauecTBEHHBIX 32124

C OIIOpPOM HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUe
SBJICHUS 110 TEME.

38



®denepanbHas padouas nporpamma | dusuka. 10—11 kiaccsr (0a30BbIN ypPOBEHB)

Pacnio3znaBanue pu3nyeckux siBICHUN
B YUEOHBIX OMBITAX U OKPYXKAIOICH
KU3HU: AepopMarus TBEPABIX Tell,
HarpeBaHUE U OXJIAKIECHUE Tel,
U3MEHEHUE arperaTHbIX COCTOSHUN
BEILECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB M (POPMYJI MOJIEKYJIIPHOU
buzuKU.

Hcnonp3oBaHne MHPOPMAITMOHHBIX
TEXHOJIOTHH JIJIS1 IOMCKA,
CTPYKTYPUPOBAHHUSI, UHTEPIPETALIMH U
npecTaBiIeHUsI UHpOpMaLuU MpU
MOJITOTOBKE COOOIEHUI O TPUMEHEHUH
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJIMHAMMKHU B TEXHUKE

Y TEXHOJIOTHUSX

Wroro no pazneny 24
Pa3znen 4. DjekTpoauHAMHKA
4.1 | DnekTpocraTvka 10 Onekrpusanys Tel. DNEKTPUIECKUi | [IpoBeaeHne SKCIIEPUMENTA: H3MEPEHUE

3apsa. JlBa BUIa dIEKTPUYECKUX
3apsnoB. [IpoBOHUKH,
JTIADJICKTPUKU U MOJTYITPOBOIHUKH.
3aKOH COXpPAaHEHUS AIEKTPUUECKOTO
3apsaa.

B3aumopelicTBue 3aps10B. 3aKOH
Kyiona. To4euHbIN 31EKTPUYECKUN
3apsil. DNEKTPUUECKOE TOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.

Orenka aOCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH H3MEpeHui (PU3NIecKux
BEJIMYMH.

N3yyenue npuHLMIIOB AEUCTBUSA
AJIEKTPOCKOIIA, JJIEKTPOMETPA,
KOHJIEHCATOpA.

N3yyenue npuHLMIIOB AEUCTBUSA
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Harnpsok€HHOCTB 3JIEKTPUYECKOTO
noJis. [IpuHuun cynepno3unuu
BIEKTPUYECKUX Tnonen. JInanm
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

Pabota cuit 31eKTpoCTaTUYECKOTro
nons. [lorennuman. Paznocts
noreHuuanoB. [IpoBogHuku u
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM T0JIE.

JInpnexkTpudeckasi IpOHULIAEMOCTb.

DnekTpoémkocts. Konaencarop.
DIIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsSKEHHOTO KOHAEHCATOPA.
TexHuueckue yCcTpoucTsa u
MPAKTUYECKOE TPUMEHECHHUE:!
3JIEKTPOCKOII, JIEKTPOMETP,
3JIEKTPOCTATUYECKAsl 3allINTa,
3a3eMJICHUE JIEKTPOITPHUOOPOB,
KOHJEHCATOP, KOIMTUPOBAIIbHBIN
armapar, CTpyHUHBIN IPUHTED

U yCIIOBUM 0€3011aCHOTO MPUMEHEHUS
B IIPAKTUYECKON KU3HHU,
KOIIMPOBAJIBHOTO amnmapara, CTpyHHOTo
pUHTEPA.

PaccmoTpenue pu3ndecknux OCHOBaHUI
AJIEKTPOCTATUYECKOM 3alUTHI U
3a3eMJIEHUS DIIEKTPOIIPUOOPOB.
Pemenne pacu€THbIX 3a/1a4 € ABHO
3aTaHHOM (PHU3UIECKON MOJIEIIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOpMYJI AIIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 3a71a4

C OIIOPOM Ha U3YYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe
SABJICHUS JIEKTPOCTATUKHU.
Pacnio3naBanue pu3nUeCcKuX sIBJICHUM
B Y4€OHBIX ONBITAX U OKPYKaroIen
KU3HU: DJIEKTpU3aLus Ted,
B3aMMO/ICWCTBHUE 3apsII0B U O0bSICHEHHUE
UX Ha OCHOBE 3aKOHOB U (hopMyJ
AIEKTPOCTATUKH.

Onrcanue n3y4eHHbIX CBOMCTB
BEILIECTBA U JIEKTPUYECKUX SIBJIICHUN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JICKTPUUECKHUN 3apsiz,
HaIPSHKEHHOCTD 3JIEKTPUUYECKOTO TOJIS,
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NOTEHLMAN, Pa3HOCTh TOTEHIINAJIOB,
AIIEKTPOEMKOCTb.

AHanu3 GU3NYECKUX MPOLIECCOB U
SIBJICHUH C UCIIOJIb30BAHUEM
bu3nyeCKUX 3aKOHOB: 3aKOHA
COXPaHEHUS AIIEKTPUIECKOTO 3apsia,
3akoHa KynoHna.

Pabora B rpynnax npu aHanuse
JIOTIOTHUTEIHHBIX HCTOYHHUKOB
uH(pOpMaIMK U IOJATOTOBKE COOOIICHU
O MPOSIBIICHUU 3aKOHOB 3JICKTPOCTATHKHU
B OKpYXarollei »U3HU U IPUMEHEHUU
UX B TEXHHUKE

4.2

IlocTostHHBII

AIEKTPUYECKUN TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYILIECTBOBAHMSI DJIEKTPUUECKOTO

Toka. Mctounnku Toka. Cuja Toka.

IloCTOsIHHBII TOK.
Hanpsixenue.

3akoH OMa [ y4acTKa LeMHu.
DJIEKTPUYECKOE COMTPOTURJICHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTBa. [locnenoBarensHoe,
napasuiesIbHOe, CMEIIaHHOE
COEMHEHNE MPOBOHUKOB.
PaGoTa snexTpudeckoro Toka.
3akoH JIxoyns—JIenna. MoumHocTh

QJICKTPHUYICCKOT'O TOKA.

AIEKTPOOCBETUTEIBHBIX TPUOOPOB,

IIpoBeneHNnE SKCIIEPUMEHTA: HU3Yy4YEHUE
CMEILIAHHOI'O0 COEIWHEHUS PE3UCTOPOB;
m3mepenne J/]C ucTouHMKa TOKa U €ro

BHYTPEHHETO COTIPOTHBIICHUS;
HaOJII0JICHHE JICKTPOJIN3a.

OneHka aOCOMIOTHBIX U OTHOCUTEIbHBIX
MOTPENIHOCTEH M3MEpPEHUN (PU3NUECKUX
BEJIUYMH.

OOBbscHeHne NPUHLUIIOB IEUCTBUS U
YCJIOBHM 0€30MacCHOTO MPUMEHEHUS
aMIIEpMETPa, BOJIBTMETPA, PEOCTATA,
MCTOYHHUKOB TOKa,
AJIEKTPOHArPEBATENBHBIX U
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DJIEKTPOIBUKYIIAS CHJIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUISL TIOJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAs! TPOBOJANMOCTh
TBEPJIBIX METAJIOB. 3ABUCUMOCTh
CONPOTHUBIIEHUSI METAIIOB

OT TEMIIEPATyPBL.
CBepXnpOoBOIUMOCTb.
DIIEKTPUYECKHUN TOK B BAKYyME.
CBOIICTBA PNIEKTPOHHBIX TYYKOB.
[TonynpoBoauuku. CoOCcTBeHHAs U
pUMeCHasi IPOBOJAUMOCTh
MOJTyIPOBOAHUKOB. CBOMCTBA
p—Nn-nepexona.
[TonynpoBOIHUKOBEIE TTPUOOPHI.
DJIEKTPUYECKHUN TOK B PaCTBOpax U
pacruiaBax 3J€KTPOJIUTOB.
DIIEKTPOIUTUYECKAS] TUCCOLUALIMS.
DJIEKTPOIIH3.

DJIEKTPUYECKHUM TOK B ra3ax.
CaMoCTOSTENbHBIN U
HECAMOCTOSITENIbHBIN pa3psia.
Mounus. I1na3ma.

TexHuueckue yCTporucTBa u

TCPMOMCTpPA COIIPOTUBJICHU I,

BAKYYMHOTO JIM0J1a, TCPMUCTOPOB U

(b oTOpPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIAOJIOB, TAJIbBAHUKH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO

3aTaHHOM (PHU3UYECKON MOJIEIIBIO
C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB

u hopmyn Tembl «IlocToSTHHBIN
ANEKTPUYECKUN TOK.

Pacno3naBanue pu3nyecKkux siBICHUN
B Y4E€OHBIX ONBITAX U OKPYKaIOIIEH
KU3HU: dJIEKTPUUECKasl IPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaJN3 ANEKTPUUYECKUX SIBJICHUN U
IIPOLIECCOB B LIETIAX IIOCTOSTHHOTO TOKA
C UCITOJIb30BAHUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTH
ITOCJIEA0BATEIBHOTO U MAPAIIIENBHOTO
COCIMHEHUS IIPOBOJHUKOB, 3aKOH
Jxoyins-Jlenna.

OnucaHne N3y4eHHbIX CBOMCTB
BEILIECTB U DJIIEKTPUUYECKUX SIBJICHUN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: 3JICKTPUYECKUN 3apsij, CUiIa
TOKQ, JIEKTPUYECKOE HAIPSIKEHHUE,
AIEKTPUYECKOE COIIPOTUBIICHHUE,
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NpaKkTUYeCKOe MPUMEHEHHE!
aMIepMeTp, BOJIBTMETP, PEOCTaT,
UCTOYHUKHU TOKA,
AJIEKTPOHArpeBaTeNIbHbIE TPHUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIH 1MOJ1, TEPMUCTOPHI U
(bOTOpPE3UCTOPHI,
HOJIyTIPOBOJHUKOBBIN U0/,
raJibBaHUKa

pa3HocTh noTeHnuanos, J/C, pabora

TOKa, MOIIIHOCTbh TOKA.
Hcnonp3oBanue NHPOPMAITMOHHBIX
TEXHOJIOTUH JIJIsl TIOUCKA,
CTPYKTYPUPOBAHHUSI, HHTEPIPETALIMH U
Mpe/ICTaBIeHUs] HHPOPMALIUU MIPU
MOJATOTOBKE COOOIIEHUI O TPUMEHEHUHU
3aKOHOB ITOCTOSIHHOT'O TOKA B TEXHUKE U
TEXHOJIOTHSIX

Wroro no pasneiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

NN
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11 KJIACC
HanmenoBanue
Ne Konnuecto OCHOBHBIE BH/JIBI JESITEIHHOCTH
pas3zesioB U TeEM [IporpammHOE coniepkaHue
/11 4acoB 00yUaroIMXCs
Y4e0OHOr0 IpeaMeTa
Pa3znen 1. DaekTpoaMHaMuKa
1.1 | MarnurtHoe nosie. 11 [TocTostTHHBIE MATHUTHI. [IpoBeneHne 3KCIEPUMEHTA: H3yUYEHUE

DIJIEKTPOMArHUTHAS
UHIYKIUS

B3aumonelicTBre MOCTOSHHEBIX
MarHuToB. MarHuTHoe I1oJie.
BexTop MarHuTHON MHTyKIIUH.
[IpuHIMII cyneprio3unuu
MarHuTHBIX IoaeH. JInuun
MarHuTHOM MHAyKuuu. Kaptuna
JIMHUA MarHUTHOW UHTYKIIUU TTOJIS
MMOCTOSIHHBIX MarHuTOB.
MarauTtHoe 1oJje NpoBOTHUKA
¢ TokoM. KapThHa JTMHUI UHIYKIHNA
MarHUTHOTO IOJISI JJTMHHOTO
MPSIMOTO MPOBOJIHUKA M 3aMKHYTOT'O
KOJIBIIEBOTO MTPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena.
BzaumopeiicTBre TPOBOJHUKOB
C TOKOM.
Cuna Amnepa, €€ MOayJb U
HampaBJICHUE.
Cuna Jlopenua, €€ Monyib U
HanpasieHue. JIBrxxeHue
3apsHKEHHOM YaCTULIBI

MAarHUTHOTO MOJISl KATYIIKU C TOKOM;
VCCJIEIOBAHNE JICHCTBHS IIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
VCCJIEIOBAHNE SBJICHHUS
AIEKTPOMATHUTHON UHIYKIIHH.
OneHka aOCOMIOTHBIX U OTHOCUTEIBbHBIX
MOTPENTHOCTEH H3MEpeHu (PU3NYECKUx
BEJINYMH.

OObsicHEHUE NPUHLIMIIOB JIEUCTBUS U
YCJIOBHI 0€3011acCHOTO MPUMEHEHUS
MOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, 3JIEKTPOABUTATEIIS,
YCKOPUTEJIEH 3IEMEHTAPHBIX YaCTHLL,
MHIYKIIMOHHOW IIEYH.

Pemienue pacy€THbIX 3a1a4

Ha pUMEHEHUE POPMYJT TEMbI
«MarnuTtHoe noJie. D1eKTPOMarHuTHasI
UHIYKIUSD).

Pelenue kauecTBEHHBIX 3a1a4

C OIIOPOM HA U3YUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
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B OJTHOPOJHOM MArHUTHOM IOJIE.
Pa6ora cunel Jlopenna.

SIBneHHE 3IIEKTPOMATHUTHOU
uHaykuuu. [Totok BekTopa
MarHUTHOW UHAYKIUU.
DJIEKTPOIBUKYILAS CHIJIA MHIYKIHUU.
3aKOH 3JEKTPOMAarHuTHOU
uHaykuuu @apanes.

Buxpeoe s5eKkTprudeckoe mouie.
DIIEKTPOJIBUKYILAS CHIIA HHAYKIUN
B [IPOBOJHUKE, IBUXKYILIEMCS
IIOCTYNATEIBbHO B OJHOPOIHOM
MAarHUTHOM MOJIE.

[Ipasuno Jlenua.

NuaykTuBHOCTS. fBIICHUE
CaMOUHIYKIIMU. DJIEKTPOABUKYIIIAs
CUJIa CAMOUHIYKIIMH.

DHeprus MarHUTHOTO TOJISl KATYIIKH
C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.
TexHuyeckue ycTponcTsa u
MPAKTUYECKOE TPUMEHECHHUE:
MOCTOSTHHBIE MarHUTHI,
AJEKTPOMArHUTHI,
3JIEKTPOIBUTATEIIb, YCKOPUTEIIN
3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYb

SIBIICHUS TEMbI « MarHuTHOE MOJIe.

DJIEKTPOMArHUTHAST UHTYKITUSD).
OnpeneneHue HanpaBICHUSI BEKTOpa
MHIYKIIUM MAarHATHOTO TOJIs
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIEepa
u cwibl JIopeHna.

Pacno3naBanue pu3nyeckux siBICHUN
B Y4YEOHBIX OIBITAX M OKpPY’KaroIieh
J)KU3HU: B3aMMOJICHCTBHE MAarHHMTOB,
3JIEKTPOMArHUTHAsI MHAYKIHS,
JICUCTBHE MarHUTHOTO ITOJIS Ha
MIPOBOJHUK C TOKOM U JIBUKYILIUICS
3apsl.

AHanu3 3EeKTPOMArHUTHBIX SIBJICHUN
C MCIOJIb30BaHHEM 3aKOHA
BJICKTPOMArHUTHOM MHIYKIIWH.
OnucaHne U3y4eHHBIX CBONCTB
BEIIECTB U AJIEKTPOMArHUTHBIX
SIBJICHUU C MCIIOJIb30BaHUEM
(U3UYECKUX BEJIMYMH: UHIYKIIUS
MarHUTHOIO MOJIsl, cCujia AMImepa, cujia
Jlopeniia, THAYKTUBHOCTh KaTyILIKH,
SHEPTHUsl JIEKTPUUECKOTO U MATHUTHOTO
noJieu

Hroro no pazneny
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Pasznea 2. Kosie0aHnus ¥ BOJIHBI

2.1

MexaHU4eCcKue 1

JIEKTPOMATrHUTHBIC
KOJIcOaHus

KonebarenbHas cucrema.
CBoOOIHBIC MEXaHUIECKUE
kosiebanus. 'apmonnueckue
kosiebanus. [lepuon, yactora,
aMIUTUTya U (aza KojeOaHuH.
[Ipy>XMHHBIN MASITHUK.
MareMaTu4ecKui MasiTHUK.
YpaBHEHHE TapMOHUYECKUX
kosebanuii. [IpeBparnienue snepruu
IPY TaPMOHUYECKUX KOJICOaAHUSIX.
KonebaTenbHblil KOHTYP.
CBOOOHBIE ANEKTPOMATHUTHBIC
K0JIe0aHUs B UACAITEHOM
K0J1e0aTeTbHOM KOHTYpe. AHAIOTHs
MEXKy MEXaHUYECKUMU U

QJICKTPOMAIroduTHBEIMHA KOJICOAHUSIMU.

®opmyna ToMcoHa. 3akoH
COXPAHEHUS SHEPTUH B HI€AJTbHOM
K0J1e0aTeIbHOM KOHTYPE.
[Ipencragiienue o 3aTyXarOmux
Kose0anusX. BolHyX/1€HHbIE
MEXaHUYECKHE KOJICOaHMsI.
Pe3onanc. BeinykaeHHbIE
AIIEKTPOMATHUTHBIE KOJIEOaHUSI.
IIepemeHHBIN TOK.

CunycouganbHbIl IEPEMEHHBIN TOK.

Pemenune pacu€THbIxX 3a/1a4 € SIBHO

UccnenoBanue napameTpoB
K0JIe0aTebHON CUCTEMBI — IEPHO/IA,
9aCTOTHI, AMIUTUTYABI U (a3bl
KoJieOaHu (TIPY>KUHHBIN W/WTH
MaTeMaTUYECKU MasiTHUK).
Habmronenue 3aryxaromumx KojieOaHui.
Hccnenoanne CBONCTB BBIHYKJICHHBIX
KOJIeOaHMIA.

Habmonenue pezonanca.

[IpoBeneHue 3xcnepuMeHTa:
UCCIIEOBAHNUE 3aBUCUMOCTH NIEPUOIA
MaJbIX KosieOaHul rpy3a Ha HUTU

OT JIJTMHBI HUTU U MACChI TPy3a;
UCCIIEIOBAHUE TIEPEMEHHOTO TOKA

B LIETIH U3 MOCJIEA0BATEIBHO
COEAMHEHHBIX KOHJIEHCATOPA, KATYIIKU
U PE3UCTOpA.

OrnieHka aOCOIOTHBIX U OTHOCUTEJIBHBIX
NOTPEIIHOCTEN M3MEpPEHUN (PU3nYeCKux
BEJINYHH.

OObsiCHEHUE TIPUHIIUIIOB JICHCTBUS U
yCJIOBUI 0€30MaCHOTO IPUMEHEHUS
AJIEKTPUUYECKOTO 3BOHKA, FeHepaTopa
MIEPEMEHHOI0 TOKA, TUHUHN
3JeKTponepeaay.
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MOUHOCTP  MEPEMEHHOTO  TOKA.
AMIUIMTYTHOE W JIEUCTBYIOIIEE
3HAQYEHUE CWIIBI TOKA U HAIIPSKEHUS.
Tpanchopmarop. IIpousBoacTso,
nepegaya u noTpediieHue
AIEKTPUYECKON SHEPTUH.
DKOJIOTUYECKUE PUCKU

IIPU IIPOU3BOJICTBE DIICKTPOIHEPIUU.
Kynberypa ncnons3oBanus
AJIEKTPOIHEPIUH B ITIOBCETHEBHOMN
KU3ZHU.

TexHuueckue yCcTpoucTsa u
IPaKTUYECKOE IPUMEHEHHE:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
NIEPEMEHHOTO TOKA, JINHUHU
aJeKTponepeaad

3aTaHHOM (PHU3UYECKON MOJIEIIBIO

C MCTIOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (HOpMYJI, ONTUCHIBAIOIIUX
MEXaHUYECKUE U DJIEKTPOMArHUTHHIC
KoJIeOaHwusl.

Onucanve MeXaHU4YEeCKUX U
AJIEKTPOMATrHUTHBIX KOJICOAHMI

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: TIEPUOJ] ¥ YACTOTa
KoJieOaHuil, aMIiuTyaa u asza
KoJIeOaHUil, 3apsi/i U cUjia TOKa

B TAPMOHUYECKHX AJIEKTPOMArHUTHBIX
KOJICOaHUSIX.

Pemenue kauecTBEHHBIX 3a1a4

C OIIOPOU Ha M3YyUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OTICHIBAIOIIINE
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KOJIeOaHUsl.

Pabora B rpymnmax npu riiaHUpPOBaHUH,
MIPOBEICHUH U UHTEPIPETALINH
PE3yIBTATOB OIBITOB, U AHATIN3E
JOTIOJTHUTETHBHBIX UCTOYHHUKOB
uH(pOpMAaIUH TI0 TeMe

2.2

MexaHu4ecKue 1
AJIEKTPOMAarHUTHHIE
BOJTHEI

MexaHn4decKre BOJHBI, yCIOBUS
pacnpoctpanenus. [lepuo.
CkopocTh pacnupoCTpaHEHUS U
JuiHa BoJiHbL. [lonepednsie n

N3yuenue oOpazoBanus u
pacIpoCTpaHECHUS MOTIEPEUHBIX U
MIPOJTOJTBHBIX BOJIH.

Halmronenue orpakeHus
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IIPOJI0JIbHBIE BOJIHBI.
WnTtepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'pOMKOCTB
3Byka. Bricota ToHa. TemOp 3ByKa.
DNeKTpOMarHUTHbIE BOJIHBI.

VY caoBus U3nydeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anMmHas
opueHTaIus BEKTopoB E, B,

V B DJIEKTPOMAarHuTHOM BOJIHE.
CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH:
OTpaXk€HUe, NPEJTOMIICHHE,
noJispu3anus, 1udpaxius,
untepdepenius. CKopocTb
ANEKTPOMATrHUTHBIX BOJIH.

[IIkana >TEKTPOMATHUTHBIX BOJIH.
[IpuMeHeHne >3IeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHIUTIBEI paTUOCBS3U U
TesieBuAcHuA. Paguonokanms.
DIEeKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYKarOUIEH CPEIBI.

TexHuyeckue ycTponcTsa u
PaKTUYECKOE TPUMEHEHHE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPa3BYKOBasi JUArHOCTUKA

B TEXHUKE U MEIUIIMHE, pajap,

U TIpeJIoMJICHUS, HHTep(epeHnu u
TudpaKkIy MEXaHUYECKUX BOJH.
HabmroneHue cBsi3u TpPOMKOCTH 3ByKa U
BBICOTHI TOHA C AMIUIUTYJION U
4acTOTOM KOJeOaHUM, 3BYKOBOTO
pe30HaHca.

HccnenoBanue CBOMCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE,
MpeJIOMJIEHUE, MOJSPU3aAL,
nudpakiys, “HTepdepeHIus.
N3yueHune ycioBui N3ny4eHus
AJIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHTaIuu BekTopos E, B,

U B DJICKTPOMAarHUTHOM BOJIHE.
N3ydenne nprumMeHeHus
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicCHEHUE IPUHIIUIIOB JICUCTBUS U
YCJIOBHM 0€3011acCHOTO MPUMEHEHUS
MY3bIKaJIbHbIX UHCTPYMEHTOB,
YIIBTPa3BYKOBOW JUArHOCTUKHU

B TEXHUKE U MEJUIIMHE, pajiapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBU-neun.
Pemiennie pacu€THBIX U KaU€CTBEHHBIX

3aJa4 C OHOpOﬁ Ha U3YYCHHBIC 3aKOHBI
M 3dKOHOMCPHOCTH, OIIMCBIBAIOIIHC
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panuonpuéMHUK, TEIEBU30D,
anTeHHa, tenedon, CBY-neun

pacnpocTpaHEHHE MEXaHUUECKUX U
ANIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanue MHPOPMAITMOHHBIX
TEXHOJIOTHH JIJISl IIOMCKA,
CTPYKTYpUPOBAHUs, UHTEPIPETALIUU U
npecTaBiIeHus nH(pOpMaLuu

MIPU TTOATOTOBKE COOOIIECHUM

00 MCIOJIb30BAaHUU AIIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYyacTue B AUCKYCCUH

00 3JIEKTPOMATrHUTHOM 3arpsi3HEHUN
OKPYXarOIIEH CPEIbI.

Pabora B rpynnax npu miaHUpPOBaHUH,
IIPOBEICHUH U HHTEPIPETALNH
PE3yIbTATOB OIBITOB U aHAJIN3E
JIOTIOJTHUTEIbHBIX HCTOUHHUKOB
uH(pOpMaIUK 10 TEME

2.3

OnrTuka

10

I'eomeTpuyeckas onTuka.
[IpsiMonmHEHOE pacpoOCTpaHEHUE
CBETa B OJTHOPOAHOM cpene. Jlyu
cBeTa. ToYeyHbId ICTOYHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
oTpaxeHnus ceeta. [loctpoeHue
M300paKEHUI B ITIOCKOM 3epKalie.
[Ipenomiienue cBeta. 3aKOHBI
npesioMyIeHus cBeTa. AOCOTIOTHBIN
nokKasaresp npenomiieHus. [lonHoe

N3ydenue sABIIEHNS TIOJHOTO
BHYTPEHHETO OTPAKEHMUS, ETO
IIPUMEHEHUS B CBETOBOJIE.

N3ydyeHnne moaenein MUKpOCKOIIa,
TEJIECKOTIa.

IlonydeHnue cekTpa ¢ MOMOLIBIO
IPU3MBI U AUPPAKIIMOHHON PEIIETKH.
W3mepenne nokasaress npeoMIIeHus
CTEKJIA.

HccnenoBanre CBOMCTB M300payKEHUIM
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BHYTPEHHEE OTpaKEHUE.
[IpenenpHbIN yTOa NOJIHOTO
BHYTPEHHETO OTPAKCHHUSI.
Hucnepcus cBera. CloxHBINA COCTaB
Oenoro cBera. L{Ber.

CoOuparomniyie 1 paccenuBarome
nuH3bl. ToHkas nuH3a. POKyCcHOE
pPacCTOSIHHE U ONITHUYECKas CHUJIa
TOHKOW JIMH3BI. [locTpoeHne
M300pakKeHH B COOMpPAIOUINX U
pacceuBaromux JmH3ax. Dopmyia
TOHKOM JIMH3BI. Y BEJINUCHUE,
JABAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH
F€OMETPUYECKON ONITUKH.
Bonnosas ontuka. MaTeppepenims
cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOJIIOACHUS MAKCHUMYMOB
U MUHUMYMOB

B UHTEPHEPEHIITMOHHON KapTUHE

OT JIByX CUH(a3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpaxius ceera. Judpaknronnas
pemérka. Y ciioBre HaOIIOAeHUS
[JIABHBIX MAKCUMYMOB IPHU NaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha AUPPAKIUOHHYIO PEIIETKY.

| B JIMH3aX.
OObsiCHEHUE IPUHIIUIIOB ICHCTBHS U
yCJIOBHM 0€3011acHOT0 MPUMEHEHUS
OYKOB, JIyTbl, oToanmapara,
MIPOEKIIMOHHOTO arapara,
MUKPOCKOIIa, TEJIECKOIa, BOJOKOHHOU
ONTHUKH, TUPPAKITUOHHON PEIIETKH,
MOJISIPOUIA.
Pemienne pacu€THBIX 3a/1a4 € SBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO
C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hopMyJ1 reOMETPUUYECKOUN ONTUKH.
[TocTpoenue u onucanue N300paxeHus,
CO3/1aBaEMOTO TIJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.
PaccMmoTtpenue nipenenon
MIPUMEHUMOCTH T€OMETPUUECKOI
ONTHUKH.
Pacno3naBanue pu3nyecKkux siBICHUN
B OIBITaX M OKPY>KAIOIIEH KU3HU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTpakeHUe, MPEJIOMIICHHE,
uHTepdepeHus, Tudpaxius u
MOJISIPU3AIIMS CBETA, TUCIIEPCUsI CBETA.
N3yuenue ycnoBuii HaOIIOACHUS
MaKCUMyMOB 1 MUHMYMOB
B UHTEPPEPEHIIMOHHON KapTUHE
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[Tonsipusanus ceera.

TexHuyeckue ycTpoMcTBa |
IIPAKTUYECKOE TPUMEHEHHE:

OUKH, JIyna, oroanmnapar,
IPOEKIMOHHBIN annapar,
MHKPOCKOTI, TEJIECKOII, BOJJOKOHHAS
ONTHKA, TUPPAKIUOHHAS PEIIETKA,
HIOJISIPOU L

OT JIByX CHH(a3HBIX KOT€PEHTHBIX
HCTOYHHUKOB.

VYcaoBue HaOIIOACHMS TJIABHBIX
MaKCUMYMOB TP TTaJCHUN
MOHOXPOMAaTHYECKOI'O CBETa

Ha TU(PPAKIMOHHYIO PEIIETKY.
AHanmn3 onTUYECKUX SIBJICHUMN

C UCIIOJIL30BAaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPaHCHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI TIPEJIOMJICHUS CBETA.
Onucanye ONTUYECKUX SIBJICHUI

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: (POKYCHOE PACCTOSHUE U
ONTHYECKas CUJIA JIMH3BI

Wroro no pazaeny 24
Paznen 3. OcHOBBI CIeNHAJIBHON Teopruu 0THOCUTEIbHOCTH (nasee — CTO)
3.1 | OcHOBEI CIIEIHAJILHOM 4 I'paruIs MPUMEHHUMOCTH  Perenye KaueCcTBEHHBIX 337124
TEOPUHU KJIACCUYECKOM MEXaHHUKH. | C OMOPOW HA U3YUYCHHBIE MMOCTYJIaThI
OTHOCHTEJIbHOCTH [TocTynatel crielMaabHON TeOpUn CTO.

OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTh
MOJIYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH
OWHINTENHA.

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHHe
BPEMEHH U COKpAIEHUE JTTMHBI.

Hcnonb3oBanre nHGOpMaIMOHHBIX
TEXHOJIOTUH JJI1 IIOUCKA,
CTPYKTYpPUPOBAHUSI, UHTEPIIPETAIIUU U
IpeACTaBICHUS HHOOPMALIMH TIPH
MTOATOTOBKE COOOIICHUH O TPaHHUIaX
MIPUMEHUMOCTH KJIACCUYECKOU
MexaHuku U ocaoBax CTO
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DHeprusi 1 UMITYJIbC
PENATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl ¢ PHEPrUEH U
HMITYJIbCOM PEISITUBHCTCKON
YacTULIbI. DHEPIUsl IOKOS

Hrorg

10 pa3aeny
4. Kpantopasa Gpu3inK

Pazne

4.1

DJIeMEHThI KBAaHTOBOU
OIITUKH

®otonsl. Popmyia [limanka cBsa3u
SHEPruM POTOHA C €ro YaCTOTOM.
DHeprus ¥ UMIyJibe HoToHA.
OTKpBITHE U UCCIIEIOBAaHUE
dboTorddexra. OnbITH

A.T". CroneroBa. 3aKOHBI
doToaddexra. YpaBHeHHE
OitHmeitna 11 hotodddexra.

«Kpacnas rpanuna» gorosrddekra.

JaBnenue cBera. ONBITHI

I1.H. JIebenena.

XHUMHMYECKOE JCHCTBUE CBETA.
TexHuyeckue ycTponcTa u
PAKTUICCKOE IPUMCHCHHE:
dboTo351eMEeHT, ()OTOIATUHK,
COJIHEUHas baTapesi, CBeTOIUO

Habmronenue gpotorddexra

Ha YCTAHOBKE C IIUHKOBOM TIACTUHOM.
HccnenoBanre 3aKOHOB BHEIIHETO
dbororddexra.

OOBsicHEHNE OCHOBHBIX MPUHIIMIIOB
JIEVCTBHS TEXHUUYECKUX YCTPOUCTB,
TaKuX Kak: GOTOdJIEMEHT, (DOTOIATUHK,
COJIHEUHas OaTapesi, CBeTOIUO0/; U
YCJIOBHM UX 6€30MacHOTO MPUMEHEHUS
B MPAKTUYECKOW KU3HMU.

Peuienne pacu€THbIX 3a/1a4 € ABHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJT KBAaHTOBOM OMTHKH.
Peliennie kauecTBEHHBIX 33724

C OIIOpPOM HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOMW OTNITHKH.
Pacno3naBanue pu3nyeckux siBICHUN
B Y4€OHBIX OMBITAX:
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dhoToannexkTpudeckuii 3¢ EKT, CBETOBOE
JIaBJICHUE.

Onucanue n3y4eHHbIX KBAaHTOBBIX
SIBJICHUI U MTPOIIECCOB

C MCTIOJIb30BaHUEM (PU3MUECKHUX
BEJIMYMH: CKOPOCTh AIMEKTPOMATHUTHBIX
BOJTH, JIJTAHA BOJIHBI M 4aCTOTa CBETA,
SHEPrus ¥ UMITYJIbC (hOTOHA

4.2

Ctpoenue atoma

Mopnenb aroma TomcoHa. OnbITHI
Pesepdopaa no paccesHuro
a-dyactull. [lnanerapnas Mmonemns
atoma. [loctynarsr bopa.
N3nydyenue u nornomnieHue GoTOHOB
IIPU IIEPEX0JI€ aTOMa C OHOTO
YPOBHS DHEPIUU Ha APYrou. Buabl
criekTpoB. CIIEKTp YPOBHEW dHEPTUHU
aToMa BOJOpOAa.
BosHoBEIE CBOMCTBA YyacThll. BoHbI
ne bpoius. KopryckynspHo-
BOJIHOBOM Ay aJIU3M.
CHOHTaHHOE U BBIHYXJICHHOE
U3IIyYEHUE.
TexHuyeckue ycTponcTsa u
IPAKTUYECKOE TPUMEHEHHE:
CIIEKTPAJIbHBIN aHAJIU3
(CIEKTPOCKOIT), JIa3ep, KBAHTOBBI
KOMITBIOTED

SABJICHHSA 110 TCEMC ((CTpOCHI/Ie aToMa».

N3ydenune moaenu omnbita Pesepdopna.
IIpoBeneHue dKCriepuMenTa

10 HAOJIOACHUIO JIMHEWYATOro0 CHEKTpa.
Onenka aOCOIIOTHBIX M OTHOCUTEIbHBIX
MOTPENIHOCTE U3MEpPEHUN (PU3NYECKUX
BEJINYMH.

N3yuenune monenu aroma: TomcoHa,
IJJAHETApHOM MOJENH aTOMa, MOJIENIN
atoma bopa.

N3ydenne cnekrpa ypoBHEN SHEPTUU
aToMa Bojopozaa. O0bsicHeHHE
IIPUHLINIOB JIEUCTBUS U YCIIOBUN
6e30macHOr0 MPUMEHEHHUS
CIIEKTPOCKOTA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEPA.

Pemenne kauecTBEHHBIX 3a7a4

C OIIOpPOM HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE
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Pacno3naBanue puznueckux siBJICHUN
B y4€OHBIX OMBITaX: BO3SHUKHOBECHUE
JIMHENYATOr0 CIEKTPa U3JTYyUYCHHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB U
SIBJICHUU C HCIIOJIb30BaHUEM
nocrynaroB bopa

4.3

ATOMHOE A11pO

DKCIEPUMEHTHI, IOKA3bIBAIOIINE
CJI0’KHOCTb CTPOEHHUS SIApa.
OTKpBITHE PATUOAKTUBHOCTH.
Omneitel Pesepdopaa no
ONPENIECIICHUIO COCTaBa
PaAMOAKTUBHOTO U3ITy4YECHHUS.
CaoiicTBa anbda-, 6era-,
ramMma-usnydeHus. Brusane
PaAMOAaKTUBHOCTH Ha >KUBbBIC
OpTaHU3MBI.

OTKpbITHE POTOHA U HEUTPOHA.
Hyxnonnas monens aapa
I'eitzen6epra-HBaneHko.

3apsia sapa. MaccoBoe 4uclio siapa.
H3oTomsl.

Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. I'amma-
u3JlydeHue. 3aKOH paguoaKTUBHOTO
pacnaja.

DHeprus CBS3M HYKJIOHOB B sIIpE.
SlnepHbIe CHUIIBI.

N3ydenne 3KCrepuMeHTOB,
JTIOKA3bIBAIOIINX CIIOKHOCTh CTPOCHUS
aTOMHOTO fJIpa.

HccnenoBanne TpEKOB 4aCTHII

(1o roToBBIM oTOrpaPusIM).
N3ydenne saepHbIX CUJl, SIAEPHBIX
peakIuii CHHTE3a U pacnaja,
TEPMOSJIEPHOTO CUHTE3A.

N3ydyeHne HyKIIOHHOW MOJIENH siapa
['eit3enOepra-BaHneHKo.

OObsicHEHUE YCTPOUCTBA U
MIPUMEHEHUS JO3UMETPA, KaMEPhI
BunbcoHa, sspepHoTo peakropa,
aTOMHOU OOMOBI.

Pemenne 3amau ¢ onopoiu

Ha MOJyYCeHHbIC 3HAHUS, B T.4. O 3apsijie
1 MacCOBOM YHCIIE sIpa.
PacnosnaBanue Gpu3nUeCcKuX SIBICHUIMA
B YUEOHBIX OMBITaX U B OKPY’Karolen
JKA3HU: €CTECTBEHHAS] U UCKYCCTBEHHAs

pPaaArOaKTUBHOCTD.
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Hedekt maccol siapa.

Snepubie peakunu. Jlenenue u
CUHTE3 S1EP.

S nepnsbiit peaktop. TepMosaepHbIn
cunTtes. [IpoOaemMbl U epcrneKTUBbI
SAIEPHON SHEPIETUKH.
DKOJIOTUYECKUE ACIIEKTHI SIIEPHOU
DHEPIrEeTUKHU.

DJieMeHTapHble YacTUlbl. OTKPBITHE
ITO3UTPOHA.

MeTtoapl HaOIIOIEHUS U
PETUCTpaLU dJIEMEHTAPHBIX
YaCTHLI.

@yHAaMEHTAJIbHBIE
B3aUMOJAEUCTBUA. ENMHCTBO
(u3HUecKoi KapTUHBI MUpA.
TexHuyeckue ycTponcTa u
IIPAKTUYECKOE IPUMEHEHHUE:
JIO3UMETp, KaMepa Buiibcona,
SJIEPHBIN peakTop, aToMHas Oomba

Ornurcanue KBaHTOBBIX SIBJICHUU U
MPOLIECCOB C UCMHOJIb30BAHUEM
(U3UYECKUX BEIMYWH: TIEPHOT

MOy pacIaia, SHEPrusl CBSI3H aTOMHBIX
anep, neexT Macchl sjpa.

AHaJN3 MPOIECCOB U SBJICHUI

C UCIIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHHUS
AJIEKTPUYECKOTO 3apsiia, 3aKOH
COXpPaHEHHSI MaCCOBOTO YHCIIA,
noctynarsl bopa, 3akoH
PaIHOAKTUBHOIO pacnaja.

VYyacTtue B paboTe Kpyrioro crojia
«DyHIaMEHTAJIbHBIEC B3AaUMOJICHCTBHS.
EnuncTBO usnueckoikapTUHBI
MHUpPay.

Hcnonb3zoBanue HHOOPMAITMOHHBIX
TEXHOJIOTUH /17151 IOKCKA,
CTPYKTYpHPOBAHUS, UHTEPIIPETALIUU U
npecTaBiieHus] HH)opMauu npu
MOJITOTOBKE COOOIIEHUH O TPUMEHEHUHN
3aKOHOB KBAaHTOBOU (DM3HUKHU B TEXHUKE
Y TEXHOJIOTHUSX, IKOJIOTUUECKUX
acIeKTax siIepHOU SHEPTreTUKHU

Hroro no pazneny
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Pa3nen 5. Dj1eMeHTbI aCTPOHOMHUM B acTPOPHU3HKH

5.1

DJIEMEHTHI
aCTPOHOMUU U
acTpoU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe U MUPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMHH.

Bun 3Bé3nHoro neba. Co3Be3aus,
SApKHUE 3BE3/IbI, TIJIAHETHI, UX
BUJIMMOE IBIKCHUE.

ComnHeunas cucrTema.

Connne. CotHeuHass aKTUBHOCTb.

Hcrounuk sueprun ConHua u 3BE371.

3BE3/1bI, UX OCHOBHBIC
XapaKTepUCTUKU. [[nuarpamma
«CHEKTPAIBHBIN KJIACC —
CBETHUMOCTBY. 3BE3IbI TJIaBHOM
MOCJICOBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JIJIs 3BE3]T
IJIaBHOM T10CJIC0BATEIbHOCTH.
BrayTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS
O TMPOUCXOXIAECHUU U BOJIIOLNHU
ConHna m 3BE31. DTanbl KU3HU
3BE3 .
Muneunsiit [1yTs — Hama ["anakruka.
ITonoxxenue u aBrxenue CoJrHIA
B 'anmakTuke. THUIIBI rajJakTHK.
PanuoranakTvky U KBazapsbl.
UYEpHble ObIpHI B spax TajlakTHK.

IToaroroska cooO1eHuii 00 FTanax
pa3BUTHUSI ACTPOHOMHUH, O TPUKJIIATHOM
Y1 MUPOBO33PEHYECKOM 3HAYCHUU
ACTPOHOMMH, O METOJIaX MOJTYUYEHUS
Hay4YHBIX aCTPOHOMHYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOU
aACTPOHOMMH.

N3yyeHne CoOBpeMEHHBIX
MPEJICTABICHUIN O MPOUCXOXKICHUU U
spostoriu CoJIHIIA U 3BE3.
N3ydeHue TUMOB TalakTHK,
paJuoTraiakTUK U KBa3apoB.
N3ydenune nBukeHUs] HEOCCHBIX Tell,
ABOJIIONMH 3BE31 U Beenenno,
IIPOLIECCOB, MPOUCXOISIINX B 3BE3/1AX,
B 3BE3HBIX CUCTEMAX,

B MEKTUTAKTUYECKOU Cpefe,
MacITabHOU CTPYKTYphl BeeneHHOM.
OOmbsicHenue pacmupenus: Beenennoi
Ha OCHOBE 3aKoHa Xa007a.
[ToaroroBka Kk 006CyXIE€HUIO
HEPEIICHHBIX MPOOJIEM aCTPOHOMHUH.
[IpoBenenne HaOIOACHUI
HEBOOPY>KEHHBIM IJ1a30M

C HCMOJIb30BaHUEM KOMITbIOTEPHBIX

HpI/IJ'IO)KCHI/Iﬁ AJ OnIpEACIICHUA
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa00:a.
Paz0eranue ranaktuk. Teopus
bonwiioro B3peiBa. PenukroBoe
U3JTy4YCHHUE.

MacmrabHasi CTpykTypa
Bcenennoii. MeraranakTuka.
Hepeménnsie mpoOaemsl

MMOJIOYKEHUS HEOECHBIX 0OBEKTOB

Ha KOHKPECTHYIO AaTy: OCHOBHBIC

co3Be3ans CeBepHOTo NoJTyapus
U ApKU€ 3BE3BL.

[IpoBenenre HAOIIOICHUN B TEIECKOI
Jlynsl, mianet, Mieunoro IlyTu.
YuacTue B IMCKYCCUU O HEPELLICHHBIX
npo0semMax aCTpOHOMUH

aCTPOHOMUU
Hrorqg no pazneny /
Pasznejn 6. O0o0111a1011I€E€ TOBTOPEHHE
6.1 | O6oobmaromee 4 O06o0011eHNE U CUCTEMATU3ALIMS VYyacTue B IMCKyCCUU O PO (DU3UKHU
OBTOPEHUE coJiepKaHus pa3AesioB Kypca Y aCTPOHOMUU B PA3IMYHBIX chepax

«Mexanuka», «MonekynspHas
bu3NKa U TEPMOTUHAMUKAY,
«nekTpoauHamukay, «Konedbanus
Y BOJIHBD), «OCHOBBI CIIEIIMATBHOMN
TEOPUU OTHOCUTEIBHOCTHY,
«KBanrtoBas puznka», « 31eMeHTHI
aCTPOHOMUU U acTpOPU3UKIY.
Ponb puzuku u actpoHOMUU B
YKOHOMHUYECKOM, TEXHOJIOTUUYECKOMH,
COIMAIBHON U 3THYECKOU cepax
NEATEIbHOCTH YEJI0OBEKA, POJIb U
MeCTO (PM3UKHU U ACTPOHOMHH

B COBPEMEHHOMN Hay4YHOU KapTHUHE
MHpa, 3HAYEHUE ONMUCATEIBHOM,

JIEATEIILHOCTH YEJIOBEKA.
IToaroroBka cOOOILEHUN O MECTE
(bU3UYECKOM KapTUHBI MUpPa B PSAITY
COBPEMEHHBIX MIPEACTaBICHUN

0 TIPUPO/JIE.

BrimonHnenne yueOHbIX 3ajaHUM,
JIEMOHCTPHUPYIOIINX OCBOCHUE
OCHOBHBIX MOHSTHH, PU3UIECKUX
BEJINYMH U 3aKOHOB Kypca (U3UKU
10-11 xnaccoB
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CHUCTEMaTU3HUPYIOIIEH,
0OBSICHUTEITLHOU U
MIPOTHOCTUYECKOUN (PyHKITHI
¢duznyecKoit Teopuu, poiib
bu3nuecKkoil Teopuu B
dbopMHUpPOBAHNY TTPEACTABICHHMA
0 u3nyecKoi KapTUHE MUpPa, MECTO
bu3nUecKoil KapTUHBI MUPa

B OOLIEM psiZly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
PEACTABICHUN O IPUPOJIE

Hroro o pazneny
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