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Pabouass mporpamma mno ywyeOHoMy mnpeametry «®Pusnka» (0a30BbId YpPOBEHB)
(mpeameTtHas obnacTe «EcTeCTBEHHO-HAYUHbIE TPEIMETHD») BKIIIOYAET NOSICHUTEIbHYO
3aIliCKYy, coiepKaHue oOydeHUs, TNIAHUPYEMBbIE PEe3yIbTaThl OCBOSHUS MPOTPAMMBI T10
¢u3nKe, TeMaTUYECKOE TIIaHUPOBAHUE.

[losicHutenpHas 3amucka OTpaXkaeT OOIIME HEeNMM U 3aJa4dl H3ydeHus (U3HKH,
XapaKTEPUCTUKY IICUXOJOTUYECKUX MPEANOCHUIOK K €ro M3yYeHHUIO0 O00Yy4aroIMMHCH,
MECTO B CTPYKType yueOHOro IMjaHa, a TakXke IMOAXOAbl K OTOOpYy COAep X aHWs,
K ONPEJIECIICHUIO IIJIaHUPYEMBIX PE3YJIbTATOB.

CopepxaHue O0O0y4eHMsI pacKpbIBacT COJAEP)KATEIbHBbIE JIMHMM, KOTOpBIE
npearaTes Ay 00A3aTebHOTO M3y4YeHHUS B KaXKIOM Kilacce Ha YPOBHE CPEIHEro
o611ero oOpa3oBaHus.

[Inanupyemble pe3yiabTaTbl OCBOCHHS MPOrpaMMbl 1O (U3UKE BKIIOYAIOT
JUYHOCTHBIE, METaNpeIMETHbIE PE3yJbTaThl 32 BEChb NEpUOA OOyuYeHHUS Ha YPOBHE
cpenHero obmero oOpa3oBaHUs, a TaKKe MPEIMETHBIE AOCTHKEHHS O0ydaromerocs
3a KaKJblid roJ] 00yueHusl.

HOACHUMTEJ/IBHAA 3AIINCKA

[Iporpamma o ¢u3uke 6a30BOro YpoBHSI Ha YPOBHE CPEIHEr0 00111ero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TPeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOMN
oOpasoBarenbHOlN Mporpammel, npenacrabieHHbix B ®I'OC COO, a taxxke ¢ yd4éToMm
(benepanbHON paboyeil mporpaMMbl BOCIUTAHUS U KOHLETILIUY MPENOAaBaHusl y4eOHOTO
npenmera «®Pusnka» B 00pazoBaTeNbHbIX opranusanusx Poccuiickoit deneparum,
peanu3youmx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

ConeprxaHue mporpaMMmsl 1o PU3KUKE HAMPaBICHO HA (POPMUPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTuHbl mMupa oOydarommxcs 10-11 kmaccoB mpu oOydeHun ux (Qusuke
Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-AESATENbHOCTHOro mnoxaxona. IIporpamma
no ¢usuke coorBeTcTBYET TpedoBaHusiM @I'OC COO Kk miIaHUPYEMbIM JTUYHOCTHBIM,
NpPEAMETHBIM W METAlpeAMETHBIM pe3yibTaTaM OOydYeHMs, a TakKe YYHUTHIBACT
HEOOXOJMMOCTh pealu3aluyd MEXKIPEAMETHBIX CBA3€d (U3UKU C €CTECTBEHHO-
HAay4YHbIMU Y4YEOHBIMH TpeaMeTamMu. B Hell ompenenstoTcs OCHOBHBIE LENH M3YUYEHUS
¢u3MKKM Ha YpOBHE CpeIHero oOmiero oOpa3oBaHMs, IUIAHUPYEMbIe pe3yJIbTaThl
OCBOCHMS Kypca (DM3HMKHU: JIMYHOCTHBIE, METalpeIMeTHbIE, peIMEeTHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma o ¢hu3mKe BKIIIOYALT:

IUTAaHUPYEMBIE pe3yJIbTaThl OCBOEHUSI Kypca (PU3MKM Ha 0a30BOM ypOBHE, B TOM
YHUCJIe MPEMETHBIE PE3YIbTaThI 1O TOAaM O0yUCHHUS,

cozepkanue yueonoro npeamera «Dusuka» 1no rogam o0ydeHus..

[Iporpamma 1o (u3uke MOXET OBITh HCHOJb30BaHA YYUTEISIMH KaK OCHOBA
JUIsL COCTaBlIeHUs cBoUX paboumx mporpamm. IIpu paspabotke paboueld mporpaMMbl
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B TEMAaTHUYECKOM ILJIAHUPOBAHUM JOJDKHBI OBITh YYTEHBI BO3MOXXHOCTH HCIIOJIb30BaHUS
ANEKTPOHHBIX (IUGPOBBIX) 0OPa30BATENBHBIX PECYPCOB, SBISIIOMIMXCSA y4eOHO-
METOAMYECKUMU MaTepuanamu (MyJIbTUMEIUHHBIE IPOTPAMMBI, JJIEKTPOHHBIE YUEOHUKH
U 3aJa4HUKH, DJIEKTPOHHbIE OWOJMOTEKH, BHUPTyaJbHbIE JA0OOPATOPUH, HIPOBBIE
IPOrpaMMbl, KOJJICKIIMU HU(GPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOLUIUMHU
TUIaKTHYECKUE BO3MOXKHOCTH HMH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHIA,
coJiepskaHne KOTOPBIX COOTBETCTBYET 3aKOHOATENILCTBY 00 00pa30BaHUU.

[IporpamMmma mo (¢u3MKe HE CKOBBIBAE€T TBOPUYECKYI0 HWHUIIMATUBY YUUTEIEH U
NPENOCTABISIET BO3MOXXHOCTD IS pEaU3allid PA3JIUYHBIX METOJMYECKUX IOJIXO0JI0B
K OpraHu3anuud oOy4deHHs (U3HMKE MpPH YCIOBHM COXPaHEHHUS O00s3aTENbHON dYacTu
COZIEpKaHMA Kypca.

®dwu3uka Kak Hayka 0 Hambosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBI BKJIAaJ B CHUCTEMY 3HAHHM
00 oxpyxawmeMm Mupe. UIKOabHBIN Kypc QU3HUKH — CHUCTEMOOOpa3yrouid
JUTSl €CTECTBEHHO-HAYYHBIX YY€OHBIX IPEIMETOB, OCKOJIbKY (PM3MUECKUE 3aKOHBI JIEKAT
B OCHOBE NPOLIECCOB W SIBJICHHUH, H3YyYa€MbIX XUMHUEWU, OHOJOTHEH, (PU3NUECKOU
reorpadueit u actpoHomueil. Mcnosib30BaHUE UM aKTUBHOE NMPUMEHEHHE (DU3NUYECKHUX
3HAHMM ONpeNenseT XapakTep M pa3BUTHE pPa3HOOOpa3HBIX TEXHOJIOTMM B cdepe
DPHEPreTUKH, TPAHCIOPTA, OCBOEHUA KOCMOCA, IIOJYYEHUS HOBBIX MAaTepUaIOB
C 3aJlaHHBIMU CBOMCTBaMU W Jpyrux. M3ydenue (u3mku BHOCHUT OCHOBHOM BKIJIaJl
B (opMHUpOBaHME  €CTECTBEHHO-HAyYHOW  KapTUHBI  MHpa  OOYYarOIIMXCH,
B (hOpMUPOBAHKE YMEHUI MPUMEHSTh HAYYHBIN METO]] TO3HAHUS MPHU BHITIOJIHEHUN UMU
y4€OHBIX HCCIIECAOBAHUM.

B ocHOBY kypca hu3uKku 111 YpOBHS CPEIHETO OOIIEero 00Opa3oBaHUs MOJIO0KEH PsT
U7ei, KOTOpble MOKHO PACCMATPUBATh KAK MPHUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM Kypc SBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKHUT MaTepuan M3 BCEX pa3iesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOMN (DH3HUKHU.

Hoesn cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuan Kypca pusuku oObeIuHEH
BOKpPYI (¢usnyeckux Tteopuidl. Benymum B Kypce sBisgerca (popmMupoBaHHE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzauus npeanojaraeT HCMOJIb30BaHHUE
TYMaHHUTAPHOTO MOTEHITMaNa (U3HNUECKON HAYKH, OCMBICTICHUE CBSI3U Pa3BUTHS (PU3UKH
C pa3BUTHEM OOIIECTBA, a TakXke€ C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MTPOOTIEMaMHU.

Hoes npuknaomoii nanpasnennocmu. Kypc (u3MKu mnpeanonaraeT 3HaKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOTUUYECKUX MPUIIOKEHUN U3YUCHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peanusyercs NocpeCTBOM BBEICHHUS AIEMEHTOB COJCpKaHMs,
NOCBSIIIEHHBIX AKOJOTMYECKUM MpOOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C pa3BUTHEM TEXHHKU U TEXHOJIOTHH, a TakKe OOCYXJeHUs MpoOJieM pallOHAIbHOTO
IPUPOAOIIOIB30BAHUS U SIKOJIOTUYECKON O€30MacHOCTH.



CrepHEBbIMU d3JIEMEHTaMU Kypca (HU3MKM Ha YpOBHE CpeIHero oOIero
oOpa3oBaHHsl SBJISIOTCS  pusnyeckue Tteopun ((HOpMHUpPOBAHHME MPEICTABICHUN
0 CTPYKTYpe MOCTpOeHHUs (PU3NYECKON Teopuu, poiu (QyHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUTIOB B COBPEMEHHBIX TMPEJCTABICHUSAX O MPHUPOJE, TPAHUIAX MPUMEHHUMOCTU
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0 B Kypce (DM3UKH peann3yercs MPexkIe BCETO
3a CYET OpraHU3aIMH SKCIEPUMEHTAIBHON JAesTeNbHOCTH oOy4daromuxcs. [ 6a3oBoro
YPOBHSI Kypca (PM3UKH — 3TO UCTOJIB30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJA0OPAaTOPHBIX pabOT, KOTOPBIE B MpOrpamMmme 1o (pu3nke 00beJMHEHbI
B OOIIMI CIIMCOK YUEHUUECKHUX MPAaKTUYECKUX padoT. BrijieseHne B yka3aHHOM NEpeuHe
71a00paTOpHBIX pPa0OT, MPOBOAMMBIX JJIsi KOHTPOJIE U OLEHKH, OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTEeNbHOTO MPoliecca UCXOAA U3 OCOOCHHOCTEH TUIaHWPOBAHUA U
ocHatenust kabunera ¢pusuku. [Ipu 3TOM oOecnieunBaeTCsl OBJIaJIeHHE O0YyYaOIIUMUCS
YMEHHSIMH ~ TPOBOJUTH KOCBEHHBIE HW3MEPEHHS, HCCIEAOBAaHUS 3aBHCHUMOCTEH
(bU3UYECKUX BEJIMYMH U TTOCTAHOBKY OMBITOB 110 IPOBEPKE MPE/IOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE YIENSETCS PEUICHUIO PAaCUETHBIX M KAaueCTBEHHBIX 3ajlad.
[Ipu sTOoM 1Isi pacy€THBIX 3a/ayu MPUOPUTETOM SIBJISIOTCS 3aJladyd C SIBHO 3aJlaHHOU
¢u3nyecKol  MOJAENBIO, TO3BOJSIONIME TMPUMEHATh  HM3YYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjieia Kypca, TaKk U UHTETPUPYS 3HAHUS U3 Pa3HBIX
paznenoB. [l KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUSl HA OOBSICHEHHE
NpoTeKaHusi PU3NYECKUX SIBICHUI W TMPOIIECCOB B OKPY’KAIOIIEH JKU3HH, TpeOyromme
BbIOOpa (PM3UUECKOM MOJIENH JIJISl CUTYallMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu OPI'OC COO k MarepuaabHO-TEXHUYECKOMY
obecrieueHnIo yueOHOTO mpoliecca 6a30BbIN YpOBEHb Kypca (U3UKY Ha YPOBHE CPEIHETO
o0m1ero oOpa3oBaHMs TOJDKEH M3Yy4aThCs B YCIOBUAX MPEIMETHOTO KabmHeTa (HU3UKU
WIM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabunere Gpu3uku JO0KHO ObITH HEOOXOAUMOE JIa00opaTOpHOE 000PYTI0BAHKE
JUTSL BBITIOJTHEHHSI YKa3aHHBIX B MpoTrpaMMe Mo (U3MKE YYECHUUYECKHUX MPAKTHUICCKHUX
paboT 1 IEMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

JleMoHCTpanMoHHOE 000pya0BaHUE (POPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIbHOM  JIOCTaTOYHOCTH W O0OECIEUMBAECT TIOCTAHOBKY IEPEUYHCIICHHBIX
B NporpamMme Mo (U3MKe KIIOYEBBIX JIEMOHCTpAIUi ISl UCCIEIOBAHUS HM3y4aeMBbIX
SIBJICHWIA W TPOIIECCOB, YMITUPUIECCKUX U (PYyHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHU .

JlabopaTopHoe obOopymoBaHuE 1T  YYCHHUYECKHUX  MPAKTUYECKUX  padoT
dbopmupyeTCsl B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M 00€CTIEUNBAETCS B PacuéTe OJTHOTO
KOMIUIEKTa Ha JABYX oOOydaromuxcs. TeMaTHdecKhue KOMIUIEKTH J1ab0opaTOpHOTO
000pyI0BaHUS TOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM UCITOJIb30BAHUU aHAJIOTOBBIX
U IU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIIC
nU(pOBBIX JabOpaTOpuUil.

OCHOBHBIMH TIETISIMA  M3y4eHHS (u3uku B 0O0IIeM O00pa30BaHUU  SBIISIFOTCS:

dbopMHpoBaHrE WHTEpPECa W CTPEMJICHUS OOYyYaroluXcsi K HAyYHOMY W3YYCHHIO
MPUPOJIBI, Pa3BUTHE UX UHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJE TMO3HaHus U (popMHpoBaHUE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjibTaTa HW3Y4YEHUS OCHOB
CTPOCHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHWEe YMEHUU OOBSCHATH SBJICHUS C MCHOJIB30BAHHEM (HU3UUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dopMupoBaHrHe TPEACTaBICHUA O ponu (PU3UKKA JUIsI  Pa3BUTHUA  JIPYTHX
€CTECTBEHHBIX HAYyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne HTUX 1ejell o0ecnedyrBaeTCsl PEeIIeHUEM CIEeNYIomUX —3aaad
B IIpoIecce U3yUueHUs Kypca GU3NKH Ha yPOBHE CPEAHEro 001ero o0pa3oBaHus:

npuOOpeTeHHe CUCTEMbl 3HaHUK 00 o0umX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHSX, BKJIIOYAs MEXaHUKY, MOJICKYJSPHYIO (PU3UKY, AJIEKTPOJAMHAMUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI acTPO(U3UKH;

(opMHpOBaHHWE YMEHHI MNPUMEHATH TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS
¢usznyeckux SBICHUM B TpUpoOAe U Uil NPUHATHS TPAKTUYECKUX PpPEUICHUN
B [TOBCEJTHEBHOM KU3HU;

OCBOEHHUE CIOCOOOB pEIICHMs Pa3IMYHbIX 337au C SBHO 3aJlaHHOM (hU3MUYECcKOil
MOJIEJIbIO, 3aa4, OPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHIE (PU3NUECKON MOIENH,
aJIcKBaTHOM YCIIOBUSIM 3a/1a4U;

MOHUMaHue (PU3MYECKUX OCHOB M MPUHLIHUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYKAIOILLYIO CPELY;

OBJIAJICHHE METOJAaMU CaMOCTOSITEJIbBHOTO  IUIAHUPOBAaHUS W IPOBENCHUS
(¢u3nYeCKUX SKCIEPUMEHTOB, aHaJIN3a U UHTEPIpEeTalud UHPOpPMAIUH, ONpeaeIeHUs
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3yJIbTaTa;

CO3/IaHME YCJIOBHM JUISL PAa3BUTUS YMEHUW MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenune ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
obpaszoBanusi otBoauTcs 136 yacoB: B 10 kmacce — 68 wacoB (2 waca B Hemelno),
B 11 knacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipensiaraemelii B mporpamme 1o pu3uke nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX
paboT sBIIAETCS PEKOMEHAOBAHHBIM, YUUTENb JeJIaeT BHIOOP MPOBEIEHUS J1aOOPaTOPHBIX
paboT 1 OMBITOB C YYETOM UHAUBUAYAJIBHBIX OCOOEHHOCTEN 00yUYaroIMUXCS.

JIro0ast pabouasi mporpaMma JOJKHA MOJHOCTHIO BKIIIOYATH B C€0sl COJEpIKaHUE
JTAHHOM MPOTPaMMBI TI0 (PU3HUKeE.

B otaenbHbIX ciydasx Kypce (pu3uku 0a30BOro YpoBHSI MOXKET U3y4daThes B 00bEMe 204
yaca 3a jaBa roga oOyuenus (3 4 B Hememo B 10 m 11 kmaccax). B atom ciyuae
yBenuuuBaeTcs He MeHee ueM 710 20 4 pe3epBHOE BpeMsi, KOTOPOE UCIIOJIB3YETCSl YUUTEIEM
JUISL U3yYEHHUsI BOIMPOCOB, TECHO CBS3aHHBIX C BBIOpaHHBIM MpoduiIeM O00ydeHUs, U
yBEJIMYUBAETCS yueOHasi Harpy3Ka, OTBOJAUMAs Ha U3yUYE€HUE MEXaHUKHU, MOJIEKYJISIPHOM
GU3UKKM M BJEKTPOJMHAMUKH, 3a CYET paCUIMPEHHs] 4ucia JabopaTOpHBIX padoT
UCCJIEIOBATENILCKOIO XapaKTepa U YPOKOB PEILIEHHUSI KAYECTBEHHbBIX U PACUETHBIX 3a/1au.



COAEPXKXAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3nka u MeTOAbI HAYYHOT'0 O3HAHUA

®usuka — Hayka o npupoze. HaydHnble METONBI MO3HAHMS OKPYXKAIOIIETO MUPA.
Posib 3xcnieprMeHTa 1 TEOPUH B IIPOLIECCE TO3HAHMS TPUPOABI. DKCIEPUMEHT B (PU3HKE.

MopnenupoBanue (U3HUECKUX SBICHMM H npoueccoB. HayuHble THUIOTE3BI.
dusznueckre 3aKOHbl U TEOPUHU. ['paHHIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHSI.

Ponb u Mecto ¢pu3uku B GOpMUPOBAHUU COBPEMEHHON HAYYHOM KapTHHBI MUpA,
B IIPAKTUYECKOU EATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

AHanorosble 1 HUPPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxka

Mexannueckoe nBmkeHrue. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEeHN. Cucrema
orcuéra. Tpaekropus.

[Tepememnienue, CKOPOCTh (CPeAHSSE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MATEPUATIBHOW TOYKH, HMX TMPOEKIMA HAa OCHU CHUCTeMbl KoopauHar. ClioxkeHue
IIEPEMEILICHUM U CIIOKEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMPAMOJUHEHHOE JBIKeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS], IyTH U MEPEMEIICHUSI MaTepUAIbHON
TOYKU OT BPEMEHH.

CBobOoaHOe najieHue. Y CKopeHue CBOOOTHOTO MaJICHUSI.

KpuBonunennoe nBuwxeHue. [[BUKEHHWE MaTEpUaIbHOM TOYKH N0 OKPYKHOCTH
C IOCTOSIHHOM IO MOJIYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEWHAsA CKOPOCTh. [lepnon
U yactoTta oOparnieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: CHUAOMETP, IBHKEHUE
CHApSIIOB, LICTIHBIE U PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Mogens CcHCTEMBI OTCYETA, WLIIOCTPALIMS KUHEMATHYECKUX XapPaKTEPUCTHK
JIBU>KCHUSI.

[IpeobOpazoBanue ABMKEHUH C UCTIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenune pgBudkeHUs Tena, OpPOIIEHHOTO TOJ YIJoM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TafeHUSI.

Hanpagnenue ckopocTu npu ABHKEHUHU 10 OKPY>KHOCTH.



Yyenuueckuii axcnepumenm, 1abopamophvle pabomol

N3ydyenne HEPAaBHOMEPHOIO JBHKEHMS C LEJNbI0 ONPEACIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanne  COOTHOIIEHUS ~ MEXAY  IyTSIMH, IPOWJCHHBIMH  TEJIOM
3a [10CJIEI0BATEIIbHBIE PABHBIE IPOMEKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM JBUKECHUN
C HAYAJIBHOM CKOPOCTBIO, PABHOMU HYIIIO.

N3ydyeHne nBWKEHUS MIAPUKA B BSI3KOM IKUIKOCTH.

N3yuenue nBukeHus Tena, OpoeHHOro rOpU30HTAIBHO.

Tema 2. Jlunamuxa

[IpuHuun otHocutenbHOCTH ['anmunes. IlepBoin 3akoH Herotona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IlpunHuun cynepno3unmu cwi. Bropoil 3akoH HproToHa
JUJIs. MaTEpUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BceMupHOro taroreHus. Cuina tsokectu. [lepBast kocMudeckas CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, ckoibxkeHus, kadenus). Cuna Tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEHUs U cuiia TpeHus nokos. Koagduuuent tpenns. Cuna
COITPOTHUBIIEHUS IPU ABUKECHUHU TEJIA B KUIKOCTHU WJIU rase.

[TocTynarenbHOE U BpaliaTelbHOE JIBIXKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHus. [lnedo cuibl. YcimoBus paBHOBeECHs
TBEPIOIO Tea.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE ITPUMEHECHUE: MOAIINITHUKY, IBUKECHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue uHEpUUN.

CpaBHEeHUE MacC B3aMMOICUCTBYIOIINX TE.

Bropoii 3akon HeroToHa.

N3mepenne cu.

CrioxeHune Cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(hOopMalnu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECHS TBEPIOTO Teyia. Buabl paBHOBeCHs.

Yuenuueckuii axcnepumenm, 1abopamophvle pabomuol

Nzyuenue npmxeHus Opycka 1o HakJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI  YHNPYTOCTH, BO3HHUKAIOIIUX B TMPYXKUHE H
PE3UHOBOM 00pasIie, OT ux AehopMaIiiH.

HccnenoBanue yciaoBUM PaBHOBECHS TBEPAOTO TEJIA, UMEIOILIETO OCh BPAIECHUS.



Tema 3. 3aKkonvl coxpanenus 6 MmexaHuke

NMiynbc MaTepHabHOM TOYKH (Te€da), CUCTEMbl MaTEpUANIbHBIX TOYeK. Mmmyibe
CWIBl W H3MEHEHUE HMIIyJIbca Tejld. 3aKOH COXpaHEHWs uMIlysbca. PeakTuBHOE
JBUKEHHE.

Pabota cuibl. MOIIHOCTB CHJTBL.

Kunernyeckass »dHeprus MaTepuanpbHOW TOukd. Teopema 00 U3MEHEHUHU
KMHETHYECKOW SHEPTHH.

[lorenuuanbHas sHeprus. [loTeHnmManpHas >HEPrUst ynpyro nedGopMHUpPOBaHHOMN
npyxusbl. [loTeHanpHas sHEprus Teja BOJINU3H MOBEPXHOCTU 3EMJIH.

[ToTeHmanbHbIe U HEMMOTEHIMAIbHBIE CUJIbl. CBSI3b pa0OTHI HEMOTEHIIUATIBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKON SHEPTUHU CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON
DHEPIrUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: BOIOMET, KOIED,
IPY>KUHHBIN IUCTOJIET, IBUKEHHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE OBHKCHUE.

[lepexon noTeHIMAIBHON SHEPTUU B KHHETUYECKYIO U OOPaTHO.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3yuyenune abCOMOTHO HEYIIPYTOT0 y1apa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHEM MEXaHUYECKOW SHEpruu Tena
Ha [PUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MosiekyasipHasi pu3uKa M TepMOJUHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUM M MX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBwxkenHue. Juddysusa. Xapaktep ABMKEHHS U
B3aUMOJECHCTBUS YaCTHUIL] BellecTBa. Mo1eJIi CTPOEHHUS ra30B, )KUIAKOCTEN U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojiesiel. Macca 1 pa3Mepbl MOJIEKYII.
KommuecTBo Beniectna. [locrosanas ABorapo.

TennoBoe paBHOBecue. Temmeparypa um €€ wusMmepenue. lllkama temmeparyp
Ilenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-KMHETUYECKOM
TEOPUH UACATBHOTO ra3a. AOCOMIOTHAS TeMIIepaTypa Kak Mepa CpelHel KNHETUYECKON
SHEPrUU TEIUIOBOTO ABMKEeHUA yactul rasza. lllkama temmneparyp KenbBuna. ['azoBbie
3aKkOHbI. YpaBHeHue MenneneeBa—Knaneiipona. 3akon Janerona. HM3ompoueccsl
B HJICAJIbHOM Tra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe mpeacTaBieHue
U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

Texauueckue yCTporucTBa U MPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, bapoMeTp.



Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BeLIeCcTBa, (poTorpaduu MoseKym
OpraHUYECKUX COCTUHEHUH.

OmnbITel IO AU PY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JBHKEHUS.

Mogpens onbita [TepHa.

OnbITHI, TOKa3bIBAIOLIUE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3AUMOIEHCTBHUS.

Mopaeinb, WUTIOCTpUpYIOIIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCYa.

OnbIThI, MIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UI€aTIbHOTO Ta3a, H30IPOLECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3yXa B KJIIACCHON KOMHATE HAa OCHOBE U3MEPEHU 00bEMa
KOMHATBI, IaBJIEHUS U TEMIIEpATyphl BO3AyXa B HEM.

HccnegoBanue 3aBUCMMOCTH MEX]y TapaMETPAMH COCTOSIHUS pa3pe:KEHHOTO rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmoauHamMuueckass cuctemMa. BHYTpPEHHSAS DJHEPIHUs TEPMOJMHAMUYECKOU
cucTteMbl M cnocoObl €€ u3MeHeHus. KommuecTBo Temnotel U pabota. BHyTpeHHss
DHEPrus OJHOATOMHOI'O WACAIBHOIO rasa. Buipl Temsonepenadn: TEIIONPOBOIHOCTD,
KOHBEKIMS, M3IydeHHUE. YJIelIbHasg TEIUIOEMKOCTh BellecTBa. KoJMYecTBO TEIIOTHI
IIPU TEIUIONEpeaaye.

[TonsiTue 06 agnabatHoM npouecce. IlepBrlii 3aKkoH TepMoarHaMUKU. [Ipumenenune
IEPBOr0 3aKOHAa TEPMOJMHAMHUKU K wH3ompoueccaM. ['paduueckas uHTeprperauus
paboTHI raza.

Bropoii 3akon TepmonuHamMuku. HeoGpatuMocTh po1ieccoB B MPUPOIE.

TeroBble MammHbl. [IpuHIMOBL AeMCTBUS TEMIOBbIX MamuH. [IpeoOpazoBanus
HHEpPruu B TEIIOBbIX MamnHax. Koadduurent none3Horo neicTBus TEI0BON MaIIMHBI.
[Muxn KapHo u ero kod¢h@dHIIMEHT MOJE3HOTO JICUCTBHSA. DKOJIOTHYSCKHE IMPOOJIEMBI
TEIUIOPHEPTETUKHY.

TexHnuecKue yCTpOWCTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATENb BHYTPEHHETO
Cropanusi, ObITOBOU XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEH 3HEpruu Tena MpU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
u3 OYTBUIKHM TIOJT IEMUCTBUEM CIKAaTOTO BO3MyXa, HarpeBanue »¢upa B JaTyHHOU TPyOKe
nyTéM TpeHUs (BHICOACMOHCTPAIIHS).

M3mMeHeHne BHYTpPEHHEN 3HEpruM (Temreparypbl) Tella MpU TEeIUloNepeaaye.

OnbIT 110 aIabaTHOMY PACIIUPEHUIO BO3TyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Monenu mapoBoil TypOHMHBI, ABHUraTeisi BHYTPEHHETO CTOpaHUs, PEaKTHUBHOIO
JIBUTATEISL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune ynenpHON TETII0EMKOCTH.
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Tema 3. Aepezammnbie cocmoanun eeuyecmea. Pazoevle nepexoovt

[TapooOpa3oBanue u KoHjaeHcanusa. Mcnapenue u kuneHue. AOCONOTHas U
OTHOCUTENIbHASL BIAXHOCTh BO3Ayxa. HackllleHHbI map. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHSI OT AaBJICHHUS.

TBépnoe Ttenmo. Kpucrammmyeckue u amopdHble Tena. AHU30TPONHS CBOMCTB
kpuctayioB. JKuakue kpuctamubl. CoBpeMeHHble Marepuanbl. [lnaBnenue wu
KpUCTAIUIM3aIMs. Y IebHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJOTUU TIOJYYCHHUS COBPEMEHHBIX MaTepHajoB, B TOM YHCIIE
HAaHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIIICHHBIX MTAPOB.

Kunenue nmpu noHMKEHHOM J1aBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmoienne HarpeBaHus U MJIaBICHUS KPUCTAUTMUECKOTO BEIIECTRA.

JleMOHCTpalus KpUCTaJIoB.

Yuenuueckuii sxcnepumenm, rabopamophule pabomwi

H3mepenne OTHOCUTENBHOM BIQXKHOCTH BO3/yXA.

Pa3znen 4. DinekTpoaguHAMMKA
Tema 1. Dnekmpocmamuxa

DIIeKTpU3alus TeA. DJIEKTPUUYECKUU 3apsd. J(Ba BHAAa SJIEKTPUUYECKUX 3apsAOB.
[IpoBOAHUKH, TUDJIEKTPUKUA U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsza.

Bzaumopeiicteue 3apsaoB. 3akoH Kynona. To4YeyHBIA SHEKTPUYECKUN 3apsi.
DnekTpuueckoe nojie. Hanpssk€HHOCTH 3neKTprudeckoro nosst. [IpuHnun cyneprno3unuu
BJIEKTPUYECKUX ToNeH. JIMHNM HANPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PabGoTta cun anexkTpocratudeckoro modisi. [lorenmuman. Pa3HOCTh MOTEHIMANOB.
[IpOBOIHUKM W JAWDJIEKTPUKH B JJEKTPOCTATHYECKOM Tone. JludnekTpudeckas
ITPOHULIAEMOCTb.

OnektpoémkocTb. KonaeHcaTop. OJEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

TexHuueckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE:  JJIEKTPOCKOIL,
AIEKTPOMETP,  DJEKTPOCTaTHUECKas  3aliuTa, 3a3eMJICHHE  DJIEKTPONpPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIIapar, CTPYWHBIN IPUHTED.

Llemoncmpayuu

Y CTpOUCTBO U MPUHIMIT AECUCTBUS IJIEKTPOMETPA.

BzanmopencTBue Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[TpoBOAHUKM B 3IEKTPOCTATUUECKOM TIOJIE.

DIIEKTpOCTaTUYECKasl 3alIUTa.

11



JIMBAEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTB JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IIOMIAA IUIACTHH,
PACCTOSHUS MEXAY HUMU U JUIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHIEHCATOPA.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mepenne 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannstit Inekmpuueckuit mok. Toxu e paznuunuix cpeoax

DIIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. ICTOUHMKH
Toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpspxenue. 3akon Oma 11 y4acTKa LETH.

DNEKTPUYECKOE  CONMPOTHUBICHHE.  YIENBHOE  COINPOTHUBICHHE  BEILECTBA.
[TocienoBaTenpbHOE, APAIIIEIBHOE, CMEIIAHHOE COEIMHEHUE ITPOBOJHUKOB.

Paborta anexTpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3EKTPUUECKOTO
TOKaA.

DJIEKTPOJIBUKYIAsl CUJIa U BHYTPEHHEE CONMPOTHBJIECHUE UCTOYHHMKA TOKA. 3aKOH
OmMa 17151 TOJTHOM (3aMKHYTOM ) AeKTpudeckoil rienu. KopoTkoe 3ambikaHue.

DIIEKTPOHHAST MPOBOAUMOCTh TBEPJIBIX METAJIIOB. 3aBUCUMOCTh COMPOTHUBIICHHUS
METAJJIOB OT TEMIIEPATYpbl. CBEPXIPOBOIUMOCTD.

DIIEKTPUYECKU TOK B BakyyMme. CBOKMCTBA AIIEKTPOHHBIX TyYKOB.

[TonympoBouuku. CoOCTBEHHAs! ¥ MPUMECHAsI POBOIUMOCTD MOYITPOBOTHUKOB.
CaoiictBa p—n-nepexona. [lomynpoBogHUKOBEIE TPUOOPBI.

DIIEKTPUYECKHM TOK B PACTBOPAX U PACIIABAX JIEKTPOJIUTOB. DIEKTPOJIUTHUECKAS
JTACCOLMALINS. DIIEKTPOIIHU3.

DNEeKTpUYEeCKU TOK B razax. CamMOCTOSITENbHBIN U HECAMOCTOSTEIbHBIA Pa3psia.
Mounus. [1na3zma.

TexHUuecKkne yCTpOMCTBA U MPAKTUUECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaTt, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTe/IbHbIC MPUOOPHI, IJIEKTPOOCBETUTEIIbHBIC
npuboOphl, TEPMOMETP  CONPOTHUBJICHMS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, MOTYNPOBOTHUKOBBIN AUO/I, TaIbBAHHKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKa U HAMPSKEHHUS.

3aBUCHUMOCTh COIPOTUBJIECHUS IUINHAPUIECKUX MPOBOJHUKOB OT JJTUHBI, TUIOIIAN
MOINEPEYHOr0 CEYEHUS U MaTepuara.

CwmeniaHHOE COEIMHEHUE MPOBOAHUKOB.

[Ipamoe  wm3MepeHHe  BNEKTPOABWKYLIEH  cwibl.  KOpOTKOe — 3aMbIKaHHE
rajgbBaHUYECKOIO PJIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psia v MPOBOAUMOCTD BO31yXa.

OaHOCTOPOHHSISI TPOBOJAMMOCTH AUOA.
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Yuenuueckuui sxcnepumenm, 1abopamopHule pabomol

N3yyeHune cMelanHoro COeIMHEHNs PE3UCTOPOB.

N3mepenne »IeKTPOJBIKYIIEH CHUIIbI HMCTOYHMKA TOKA WU €ro BHYTPEHHETO
COMPOTHUBIICHUS.

Hab6nronenue snexkrponusa.

Me:knpeameTHble CBSI3U

Nzyuenne kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce ocymiecTBisieTcs ¢ y4ETOM
COJIepKaTeIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OWOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTUU.

Mesicnpeomemnvle  nousimus, CBA3aHHBIE C HW3YYEHHEM METOJOB HAyYHOIO
NO3HAHMS: SIBJICHHUE, HAYYHBIA (DaKT, rumoresa, pusndeckas BeIUINMHA, 3aKOH, TEOPUS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHCTEMbl ypaBHEHUH, JMHEWHas (QyHKUuUsA, napadorna,
runepo6oa, uX rpauKu U CBOWCTBA, TPUTOHOMETPUUECKHE (PYHKIIMH: CUHYC, KOCUHYC,
TAHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPHI M HX
MPOEKIIMY Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonocus: MexaHuuyeckoe JBWKEHUE B JKUBOM mnpupoae, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OPraHU3MOB (BHUJbI TEIUIONEpENay, TEIJIOBOE pPABHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumus: NUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJ, MOJIb
BEIIECTBAa, MOJISIpHAsi Macca, TEIJIOBbIE CBOICTBa TBEPIBIX TeJ, KMJIKOCTEH M Trasos,
3IIEKTPUYECKUE CBOWCTBA METAJIJIOB, AJIEKTPOJIMTUYECKAs IUCCOLMALINS, TaJIbBAaHUKA.

I'eocpaghus: BNa)KHOCTb BO3AYyXa, BETPbI, 0apOMETP, TEPMOMET.

Texnonozus: npeodpa3oBaHUE ABMKEHUN C MCIOJB30BAHUEM MEXAHU3MOB, YUET
TpeHHUsT B TEXHHUKE, MOAIIUIHHUKH, HWCIOJIb30BaHHE 3aKOHA COXPAHEHHUS HUMITYJIbCca
B TEXHUKE (pakeTa, BOIOMET U JApYyrue), ABUTaTeiIb BHYTPEHHETO CropaHHs, MapoBas
TypOuHa, OBITOBON XOJIOAMILHUK, KOHAUIIMOHED, TEXHOJIOTHH MOIYISHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOIHH, 3JIEKTPOCTATHUECKas
3aluTa,  3a3€MJIGHHE  DJIEKTPONpPHOOPOB,  KCEPOKC,  CTPYWHBIM  MpHUHTED,
AJIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, DIIEKTPOOCBETUTENbHBIC IPHUOOPHI, TaTbBaHUKA.

11 KJIACC
Pa3znen 4. JinekTpoaguHaMuKa
Tema 3. Maznummnoe noe. I1eKmpoMaAZHUMHAA UHOYKYUS

IlocTossnHble MaruuThl. B3ammojelCTBHUE IIOCTOSIHHBIX MAarHuTOB. MarnuTHoe
nosje. Bektop MarHUTHOW WHAYKUMU. [IpuHIMO Cyneprno3uuyMu MarHUTHBIX IIOJIEH.
JIvHum MarauTHOM MHAYKUWK. KapTuHA TMHUA MarHUTHON UHAYKIHUH I10JI TOCTOSIHHBIX
MarHuTOB.

MarauTtHoe 1osie NpoBOJAHUKA C TOKOM. KapThHa JIMHUNA MHIYKIIMA MAarHUTHOTO
MOJIS1 JYIMHHOTO MPSIMOTO MPOBOIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO TPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoneiicTBrue MpoBOJHUKOB C TOKOM.
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Cuna Amniepa, €€ MOLyJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ mMoayJib W HampaBjieHUe. JIBU)KEHUE 3apsyKEHHOM YaCTUIIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaGoTa cuisl JlopeHna.

SIBneHME BNEKTPOMAarHUTHOM MHIAYKIMHU. [IOTOK BEKTOpa MarHWTHOW WMHIYKLHH.
DJIEKTPOJIBIKYIIAS CUJIa MHAYKIIUU. 3aKOH 3JICKTPOMarHuTHON uHaykiuu dapases.

BuxpeBoe snexTpuyeckoe — mojie.  DNEKTPOJABIKYIIAsS  CHJIa  HUHIYKLIHUH
B POBOJHUKE, ABIKYIIEMCS IMOCTYNATEIbHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTb. SIBieHMe  CaMOUMHIYKIIUHU. OJIEKTPOIBUKYIIIAS cuia
CaMOUHIYKIIUH.

DHeprusi MAarHUTHOTO OISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHHYeCcKre yCTpPOMCTBAa M MPAKTUUECKOE MPUMEHEHHE: MOCTOSHHBIE MATrHUTHI,
AJEKTPOMArHUTHI,  JJIEKTPOJBUTaTENb,  YCKOPUTENM  DJIEMEHTAPHBIX  YacCTHII,
VMHIYKIAOHHAS [1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKIIOHEHUE JEKTPOHHOIO ITy4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIIMA MAarHATHOTO TIOJIS.

B3aumopericTre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencTBue criibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBIIeHUE PIEKTPOMArHUTHON MHIYKIIUU.

[Tpasuio Jlenna.

3aBUCUMOCTh JJICKTPOABMKYIIEH CWJIbl WHIYKIIMM OT CKOPOCTH H3MEHEHUSA
MarHUTHOTO MOTOKA.

SIBneHne CaMOUHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyeHne MaraHuTHOrO MoJist KaTyLIKH C TOKOM.

UccnenoBanue AeicTBUA NOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBiIeHUs JIEKTPOMATHUTHONM UHAYKIIHH.

Pa3nen 5. Kosie6aHusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazcHUmMHble KOJ1€0aHUSA

Konebarenbhas cucrema. CBOOOIHBIE MeXaHUYECKHE KojieOaHus. ["apMoHndeckue
kosnebanus. [lepuon, yactora, amminTyna u ¢asza koiedanuil. [IpyXKuHHBIN MasgTHUK.
Marematnyeckuii MasiTHUK. YpaBHEHUE TapMOHHMUYECKHX KosieOanuid. [IpeBpaienue
SHEPIUH NPU TAPMOHUYECKUX KOJICOaHUSX.

Koneb6arenbupiit KoHTYp. CBOOOIHBIE STIEKTPOMArHUTHBIE KOJICOAHUS B UACATHBHOM
K0JIe0aTeTbHOM KOHTYpE. AHAJIOTHUSI MEXIY MEXaHUYECKUMHU U DJICKTPOMATrHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKOH COXpaHEHHsS] DHEPTUM B HICATILHOM
K0JIe0aTeTbHOM KOHTYPE.
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[IpencraBienre o 3aTyXxalIIUX KojeOaHuAX. BbIHYXIEHHbIE MEXaHUYECKHE
KosnebaHus. Pe3onanc. BbIHy Xk A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMsL.

IlepemenHsblil Tok. CHHYCOMIANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpancpopmarop. IlpomsBoacTBO, mepemada ©W MOTPEOJECHUE DIICKTPHUCCKOU
DHEPIrUU. OKOJOTWYECKHE PHUCKH IIPU IPOU3BOJACTBE AJIEKTpodHepruu. KymbTypa
VICITOJIB30BAHUS MIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU.

TexHuyeckue ycTporucTBa M NPAKTHYECKOE IPUMEHEHHE: IEKTPUUECKUM 3BOHOK,
TeHEepaTop MEPEMEHHOT0 TOKA, JINHUU 3JIEKTpoIiepeaay.
Llemoncmpayuu

UccnepoBanue mapaMeTpoB  KoieOATeNbHONM  CUCTEMBbI  (IPYKUHHBIA WM
MaTEMaTUYECKU MASITHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOAHUI.

Habmronenue pezoHanca.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

OcumsuiorpaMmbl — (3aBUCUMOCTH  CHJIBI TOKa M HAmpsOKEHUsT OT  BPEMEHH)
JUTSL JIEKTPOMArHUTHBIX KOJIEOaHUN.

Pe3onanc mpu  mocineAoBaTEIbHOM — COEAMHEHWHM  PE3UCTOpa,  KaTyUIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopeinp TMHUM 2JEKTPOIIEpe1adH.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HccnenoBanue 3aBUCMMOCTH TIEpHO/ia MajblX KOJeOaHU Ipy3a Ha HUTHU OT JJIUHBI
HUTHU U MaccChl rpy3a.

HccnegoBanue mepeMEHHOT0 TOKA B 1M U3 MOCIEN0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmpoMazHUMHbsLE OTHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuon. CkopocThb
pacnpocTpaHeHus U JjiHa BoJiHbL. [lonepeunbie u mpooibHble BOJIHBL. MHTEpdepenns
U AUPaKIysg MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. Beicotra ToHa. TeMOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJHBL. YCIOBUS H3JIYYEHUS BJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opueHTtanus BekTopoB E, B, v B snexkrpomarHutHON BojHEe. (CBOWCTBa
AIIEKTPOMArHUTHBIX BOJH: OTpPa)K€HUE, MPEJIOMJICHUE, TOoJsApu3alus, AUupaxus,
uHTepdpepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[Ilxkana DSIEKTPOMAarHUTHBIX BOJIH. IlIpuMEHEHHME DIEKTPOMAarHWTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpEe.Ibl.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAas [MWArHOCTMKA B TEXHHKE MW MEIOUUHHE, paaap,
paguonpuEéMHHUK, TEJIEBU30p, aHTeHHA, TesegoH, CBY-neusb.
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Llemoncmpayuu

OO6pazoBaHue U paclpoCcTpaHEHHE MONIEPEYHBIX U MPO0JIbHBIX BOJIH.

Koneobmromeecs Teno kak UICTOYHUK 3BYKa.

HaGnronenue otpakeHus: ¥ IPETOMIICHHS] MEXaHUYECKHUX BOJTH.

Habmronenue uatepdepeHinu u audpakiimii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HaHC.

HabOmronenue cBs3u rpOMKOCTH 3BYyKa M BBICOTHI TOHA C aMILTUTYI0W U 4aCTOTOM
KoJIeOaHMI.

HccnenoBanue CBOWCTB AJEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIICHHUE,
noJisipu3anys, Tudpakius, THTEpPEpeHITHS.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpsMoauHelHOE pacCIpOCTPAHEHUE CBETA B OAHOPOIHOMN
cpene. JIyd cBera. ToueuHbIi HICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpaxeHus cBera. [locTpoeHne wu300pakeHU
B IUTOCKOM 3€pKaJie.

[Ipenomnenue cBeTa. 3aKOHBI MPEJIOMIICHHS CBeTa. AOCOJIOTHBIM MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IlpenenpHbIi  yros IOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus csera. CioxHbIl cocta Oenoro cseta. L[BerT.

Cobuparome 1 pacceuBarolue JUH3bl. ToHKas nuH3a. POKYCHOE PacCTOSHUE U
OoNTHYECKass cuia TOHKOW JmH3bL. [locTpoeHue wu300pakeHHWid B coOuparomux H
paccenBaromux JuH3ax. @opMyna TOHKOHN JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl n(PUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBas onrtuka. MaTepdepenuns cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS
HaOJII0JICHUS] MAaKCUMYMOB M MHUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JBYX
cuH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. Judpakiuonnas pemérka. YciaoBue HaOMIOICHUS TIaBHBIX
MaKCUMYMOB IpHU NaJ€HUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTpoicTBa U MPaKTUIECKOE MMPUMEHEHHE: 0UKH, JIyTa, (hoToarapar,
IPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKON, BOJOKOHHAS ONTUKA, AUPPAKIUOHHAS
pEIETKA, MOJIIPOUL.

Jlemoncmpayuu

[IpsimosMHENHOE  paclpOCTpaHEHHWE, OTPaKEHWE W NPEJOMIIEHUE  CBETA.
OnTuyeckue npudopsI.

[TonHo€e BHYTpeHHEE OTpakeHUE. Moenp CBETOBOAA.

HccnenoBanune CBOMCTB N300paykeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue narepdepeHimmy cpera.

Ha6nronenue nudpaxiuum ceera.

Habmronenue qucriepcun cBera.
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[Tomy4yeHue cnekTpa ¢ HOMOLIBIO TPU3MBI.
[TomydyeHue crexTpa ¢ MOMOIIbIO TU(PPAKITMOHHON PETIETKH.
Hab6nronenue nossipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomul
N3MmepeHune nokazaress npeioMJIeHUs CTEKIIa.
HccnenoBanue CBOMCTB N300pakeHUM B JIMH3aX.
HaGnronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI cIeHAILHOM TEOPUH OTHOCUTEIbHOCTH

I'paHuiel IPUMEHMMOCTH KJIACCUYECKOW MexaHukW. [locTynarel crienuanbHON
TEOPUU OTHOCHUTEJIIBHOCTH: WHBAPUAHTHOCTb MOJYJIS CKOPOCTHM CBE€Ta B BaKyyMe,
MPUHIIUAI OTHOCUTEILHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHHM M COKpAIICHUE
JUTVHBI.

OHEprus U UMITyJIbC PEIIATUBUCTCKON YaCTHULIBI.

CBs13b MacChl C PHEPTUEH U UMITYJIBCOM PEISTUBUCTCKON YACTULIBI. DHEPTUS ITOKOSI.

Pasznen 7. KBanToBasi pusuka
Tema 1. Dnemenmuvl K6aHmM OGO ONMUKU

®otonbl. Popmyna [Inanka cBs3u 3HEprum (POTOHA C €ro YaCTOTOH. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTiie u wuccienoBanue Goroddpdexra. Onbitel A.I'. CroneroBa. 3aKOHBI
doToapdexra. VYpaBHenue OitHmTeiiHa g poroaddexra. «KpacHas rpanHuna
dboTtorddekra.

JlaBnenue cBera. OnbiTel I1.H. JIcGenena.

XHUMHYECKOe IEHUCTBUE CBETA.

TexHuyeckre yCTpPOWCTBA W  MPAKTUYECKOE MpUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3((PexT Ha yCTaHOBKE C HMHKOBOU MIACTHHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oToddeKTa.

Ceeroguo.

Conneunas O6arapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna 1o paccessHUIO 0-4acTHIIL.
[Tnanerapnas mozaenb atoma. [loctynarsl bopa. M3nyuenue u norsioiienre (OTOHOB MpU
IepEXO/I€ aTOMA C OJTHOI0 YPOBHS dHEPruu Ha Apyroil. Buasl cnektpos. CriekTp ypOBHEN
DHEPrUU aTOMa BOJIOPOAA.

BonnoBeie cBoiictBa uyactuil. Bomubl e bpoitnsa. KopnyckynsipHo-BOTHOBOM
JyaJIu3M.

CHOHTaHHOE 1 BBIHYKJIEHHOE U3JTyYEHUE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: CIIEKTPAJIbHBIN aHAIU3
(CeKTpOCKOII), Ja3ep, KBAHTOBBI KOMIIBIOTED.
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Llemoncmpayuu
Mopnens onbita Pesepdopna.
OnpeneneHue JJIMHBI BOJHEI Jla3epa.
Habmronenue muHelyaThIX CIEKTPOB U3ITYYCHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol
Habmronenue nuHelyaToro cekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOXKHOCTh CTpOeHHs siapa. OTKpbiTHE
paanoakTuBHOCTH. OmnbITel Pezepdopaa mo ompeneneHuro coctaBa paguOAKTUBHOIO
nsnydenns. CBolcTBa anb(da-, 0eTa-, raMMa-u3IydeHus. Biausaue painoakTHBHOCTH Ha
YKUBBIE OPraHU3MBI.

OtkpeiTHEe TpoTOHa M HeWTpoHa. Hykmonnas Mopens sapa ['eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oTormsl.

Anb(a-pacnan. DIeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyyeHue.
3aKOH paIMOAKTUBHOIO pacnaja.

DOHeprus cBA3M HyKJIOHOB B sifipe. SaepHble cuibl. JlegekT Macchl sapa.

Anepnsbie peakuuu. [lenenue u cuHTE3 AI€EP.

Snepubiit peakrop. Tepmosinepubiii cuntes. [Ipo6iieMbl U MEPCIEKTUBHI SIACPHOM
DHEPreTUKU. DKOJIOTHYECKUE aCIIEKTHI SIACPHON YHEPTETUKH.

OnemMeHTapHble YacTUIbl. OTKPBITHE TIO3UTPOHA.

Meroabpl  HAOMIOAEHWS M PETUCTPALMM  3JEMEHTapHBIX  YACTHII.

®dyHIaMeHTalbHbIE B3aUMOAEUCTBUA. EMUHCTBO U3HUYECKO KapTUHBI MUpA.

TexHHuuecKkue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: JI03UMETP, Kamepa
Bunbcona, simepHbiii peakTop, aToMHas 6oM0a.
Jlemoncmpayuu

CU€TunK MOHU3UPYIOIIHNX YaCTHULL.
Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl

HccnenoBanue TpekoB yacTull (TI0 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPUBUKH

Oranbl pa3BUTHs acTpoHOMUH. lIpHKiagHOe M MHPOBO33PEHUYECKOE 3HAUYCHHE
aACTPOHOMMUM.

Bun 3BéznHoro HeOa. Co3Besnus, spKkue 3BE3/bl, IIIAHEThI, UX BUJIMMOE JIBIXKEHHE.

ConneuHas cucrema.

Counnne. ConHeyHas akTUBHOCTh. MicTounuk sHeprun ConHua v 3BE311. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMMa «CHEKTPaIbHBIN KJIACC — CBETUMOCTBY. 3BE3/bI
IJIABHOM IOCJEI0BATEIBHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTB) JUIS 3BE3]] TJIABHOM
NOCJIENOBAaTENBHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE MPEICTABICHUS
0 MPOMUCXOKACHUM U 3BOToUNN COJTHIA U 3BE3/. DTalbl XKU3HH 3BE3I.

Muneunslii [1yTe — Hama ["anaktuka. [Tonoxenune u npmxenne Connua B ["anakTuke.
Tunel ranaktuk. PaguoranakTuku v kBazapsl. UEpHBIE ABIPHI B siApax rajJakTUK.
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Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6ma. PazOeranme ranakTuk.
Teopus bosbioro B3psiBa. PEIMKTOBOE H3Ty4YEHHUE.

MacmrabHas ctpykrypa Beenennoii. Metaranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.
Yuenuueckue nabarooenus

HaGnrogenuss HEBOOPYKEHHBIM TJ1a30M C  HCIOJIB30BAHMEM KOMITBIOTEPHBIX
MIPWIOKEHUH ISl OTIPEIETICHUS TTOJIOKEHUS HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3a1s1 CeBEpHOro Moylapus 1 SpKue 3BE3/bI.

Habmronenus B reneckon Jlynbl, manet, Mieunoro [TyTu.

O0o001maronee MOBTOPEHNE

Ponp pu3uku u acTpOHOMHUM B SKOHOMUYECKOW, TEXHOJIOTHYECKOU, COUATTLHON 1
TUYECKON cdepax AeATeIbHOCTH 4YeNIOBEKa, POjb M MECTO (PU3MKM U aCTPOHOMHUHU
B COBPEMEHHOM HAy4yHOH KapTHHE MHpa, POojb (HU3MUECKON TEOpuH B (POPMHUPOBAHUU
NPEACTAaBICHU O (PU3NYECKOM KapTUHE MHpa, MECTO (PU3MYECKON KapTUHBI MHpA
B OOLIEM psZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢pusuku 0a30Boro ypoBHs B 11 kitacce ocymiecTBiIsieTcs: ¢ y4éToM
COJIepKaTEeNbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMHU MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nousimusi, CBSA3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO
NO3HAHUSA: SIBICHHE, HAYUHBIM (PakT, TUmnore3a, puanyeckas BEIMYMHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MO/IENb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHHM, TPUTOHOMETPUUECKHUE (PYHKIIMU:
CHUHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBl M HX NPOECKLUWH HA OCH KOOPAMHAT, CJOKEHHE BEKTOPOB, IMPOU3BOJHBIC
3JIEMEHTApHbIX (PYHKUIMN, TPU3HAKU TOJ00US TPEYrOJIbHUKOB, ONpEaAeeHUE IOMAIH
IJIOCKUX (puryp u oobéma Ted.

buonocus: anexrpuyeckue sIBICHUS B )KUBOM MPUPOJE, KOJIeOATENbHbIE JBUKEHUS
B JKMBOW NPHUPOJE, ONTHYECKHE SBICHUS B JKUBOW NPUPOAE, NECUCTBHE paavaldU
Ha KMBBIE OPTAHU3MBI.

Xumus: CTPOEHUE aTOMOB U MOJIEKYJI, KpUCTAIIINYECKAsT CTPYKTYpa TBEPABIX TEll,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEIETKY, CIEKTPAIbHBIA aHaIU3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3E€MJIM, 3aJIeKM MarHUTHBIX pyl, (PoTochEMKa
36MHOM ITOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHN.

Texnonoeus: JAHUM  DJIEKTpOIEpenad, TIEHEpaTop  IEPEeMEHHOI0  TOKa,
AIIEKTPOABUTATEND, MHIYKIIMOHHAS 1€Yb, pajap, paAuONpUEMHUK, TEIEBU30D, AHTEHHA,
teneon, CBY-mieub, MPOCEKIIMOHHBIM amnmapaTr, BOJOKOHHAs OITHKA, COJHEYHAas
Oarapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOoro mnpenmera «®Du3WkKa» Ha YpPOBHE CPEIHETO OOIIETo
oOpazoBaHusi (0a30BBIM ypPOBEHB) JIOHDKHO OOCCHEUYUTh JOCTHIKCHHE CJICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «Duzuka» HTOTHKHBI
OTpa)kaTb ~ TOTOBHOCTh M  CHOCOOHOCTh  OOYYalOIIMXCA  PYKOBOJICTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM  I[EHHOCTHBIX
OpUEHTAIIN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUMN, COOTBETCTBYIOIIUX TPATUITUOHHBIM
IIEHHOCTSIM POCCHMCKOIO OOIIECTBA, pACHIMPEHUE MKU3HEHHOTO OIbITa M OIbITa
JEATEIBHOCTH B TIPOIIECCE pealn3allMi OCHOBHBIX HAIMPaBJICHUN BOCIUTATEIHHOM
NEATEeIIbHOCTH, B TOM YHUCJIC B YACTU:

1) rpakIaHCKOT0 BOCIIUTAHUS

C(OPMHPOBAHHOCTD TPAXKIAHCKOW IMO3UIIMKA OOYYaIOIErocss KaK aKTHBHOTO H
OTBETCTBCHHOTO YJICHA POCCUHCKOTO OOIIECTBA;

OpUHATHE  TPAIUIMOHHBIX  OOIICUETIOBEYCCKMX  T'yMAaHUCTHYECKHX M
JIEMOKPATHYECKHX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B HHTEpPECaX TIPakIaHCKOTO
o0111ecTBa, YYaCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHU3aIlny;

yMEHHE B3aUMOJICHCTBOBATh C COIUAIbHBIMUA HHCTUTYTAMHU B COOTBETCTBHHU C MX
(GYHKIHUSIMU ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TyMaHUTApHOW ¥ BOJIOHTEPCKOM JIESITEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCIIMTAHUS:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA,;
LIEHHOCTHOE  OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTHKEHUSIM
POCCHICKUX YUEHBIX B 001aCTH (PU3UKH U TEXHHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHCIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHME JUYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOIO Oy TyIIIETO;

4) 3¢TETHYECKOro BOCIIMTAHHUS:
ACTETHYECKOE OTHOINEHHE K MHpPY, BKJIIOYasi 3CTETHKY HAYYHOI'O TBOPYECTBA,
HpHUCYIIEro GU3NYECKOi HAyKe;
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5) Tpya0BOr0 BOCTIMTAHUSI:

WHTEpEC K pasNInyHbIM cepaM mpodecCHOHATBEHON NeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DM3UKOH M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOp OyIyIIeH
npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH (hHU3UKU
Ha IPOTSHKEHUN BCCH YKU3HH,

6) 3K0JIOrM4eCKOr0 BOCIIUTAHMA:

cpOpMHUPOBAHHOCTH FKOJIOTUICCKON KYJIBTYpPhI, OCO3HAHUE TII00ATBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAaHWE M OCYIICCTBIICHHE NEHCTBUI B OKPYXKAIOIICH Cpe/ie Ha OCHOBE
3HAHMS eI YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA;

Pacmmpenue omnbiTa AEATEIHHOCTH SKOJOTHMUYECKOW HAINPABICHHOCTH HA OCHOBE
UMCIOIINXCS 3HAHUH 10 (PH3HKeE;

7) HEeHHOCTH HAYYHOT0 TTO3HAHMSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3NUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAyYHOMW NEATEIBHOCTH, TOTOBHOCTh B MPOLECCE U3yUEHUS
(U3MKM  OCYHIECTBIISATH  MPOEKTHYID M HMCCIENOBATEIbCKYIO  JIESTEIBHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiiCTBUSA
ba3zoBble loruyeckme 1eicTBus:

CaMOCTOSTENbHO (POPMYJIMPOBATh U AKTYaJTU3UPOBATH MPOOJIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

OTIPEICTIATH LEJH IeATEeIHHOCTH, 3a]]aBaTh TapaMeTPhl U KPUTEPUH UX JOCTUKCHHS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PACCMATPUBAEMBIX (DU3MUECKUX
SIBIICHUSX

pa3pabaThiBaTh IUIAH peHIEHUsS NPoOJeMbl C Yy4€TOM aHalM3a HWMEIOIINXCS
MaTepHaIbHBIX U HEMATePUATLHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESTEIBbHOCTb, OIIEHUBAThb COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEACTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATh M BBHITIOJHATH PabOTy B yCIOBUAX PEaIbHOTO, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BHUBaTh KPEATHBHOE MBIIINICHUE MTPU PEIICHUN )KU3HEHHBIX TIPOOIIEM.

Ba3oBbIe HcciieroBaTeIbCKHe 1eHCTBUS .

BIAJCTh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBHIMA TIOHATUSMH UM METOJaMH
duznyecKoil HayKu;

BJIaJICTh HAaBbIKAMHU Y4eOHO-HCCIIEOBATEIbCKON U TMPOEKTHOM JAEATeNbHOCTU
B o0siacTu (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSATEIBHOMY IOHCKY
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METOJIOB pelIeHU 3a/1a4 (PU3NUECKOTO COACPKAHMS, MPUMEHEHHIO PAa3IMYHBIX METOI0B
TIO3HAHMS;

BIaJCTh BUJAMH JICATEIBHOCTH IO TIIOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpEeTalnH, IPEoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CUTYaIUsX,
B TOM YHCJIEC TIPU CO3TAaHUH YU€OHBIX MPOEKTOB B 00JIaCTH (PUBKKH;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BBIIBUTATh
TUIOTE3Y €€ pelleHus], HAXOAUTb apTyMEHTHI I J0Ka3aTeIbCTBA CBOMX YTBEPKACHUH,
3aaBaTh apaMeTpPbl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHUS 33aJa4d PEe3yNIbTaThbl, KPUTUUECKU
OLIEHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M  (GOpPMYyIHUpOBaTh COOCTBEHHBIE 3aJjaud B  00pa3oBaTeIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YyMETh TEPEHOCUTh 3HaHWUSA 10 (U3UKEe B  MPAKTHYECKYI0  00IacThb
KHU3HEICATEITbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJCH, TIPEIaraTh OPUTHHAIBHBIE MTOIXO0/IBI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTEepPHATUBHBIC PELLICHUS.

Pabora ¢ undopmanueii:

BIQJIETh HAaBBIKAMH TOMy4YeHUS HHGOpMAaNUU (PUINIECKOTO  COJAEPKaHUS
U3 HMCTOYHHMKOB pa3HbBIX THUIIOB, CaMOCTOSITEIBHO OCYLIECTBJIATH IIOWUCK, aHalu3,
CUCTEMATHU3alMI0 W MHTEPHPETAUUI0 HHPOpPMAIMK pPa3IMYHBIX BHUJIOB U (GopM
IpEe/ICTaBJICHHUS;

OILICHMBATH IOCTOBEPHOCTH HH(OpMAITUH;

UCIIOJb30BaTh CPENCTBa MHMOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pCIICHWHM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥ OpTraHMU3AIlMOHHBIX  3a7ad
c coOyogeHueM TpeOOBaHUM HSProHOMUKH, TEXHUKH OE€30MAaCHOCTH, THUTHUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M OTUYECKUX HOPM, HOPM HH(POpPMALIMOHHOU
0e30macHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJEpKaHHUS B Pa3IMYHBIX QopmaTax ¢ yuy€ToM
Ha3HAuY€HUs HMHPOpPMALMU U LEJIEBOM ayJIUTOpHUH, BbIOMpas ONTUMAIIbHYIO (opMy
MPEICTABIICHUS U BU3yaJlU3al1u.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHBbIC y4eOHbIC IeHCTBUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU M BO BHE-YPOUHOU €SI TEIbHOCTH;
pacino3HaBaThb IIPCAIIOCHIIKH KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ U CMATYATh KOH(bHHKTBI;
paSBépHYTO N JIOTUYIHO U3JIaraTb CBOXO TOYKY 3PpCHUS C UCITOJIb30BAHUCM SA3BIKOBBIX
CPEIICTB;
IIOHUMATDb U UCITOJIb30BATH IPCUMYILCCTBA KOMaHI[HOﬁ u HH,Z[HBH,HyaJII)HOfI pa6OTBI;
BBIOMPATH TEMATHKY ¥ METOJIbI COBMECTHBIX JICUCTBHUH C YIETOM OOIITUX UHTEPECOB,
1 BO3MOYKHOCTEHU KaXXa0ro 4i€Ha KOJUICKTHBA,
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MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBHS MO €€ TOCTHKEHUIO: COCTABJIATH IJIaH ACUCTBUI, PACIIPEACIIATH POIU C YUYETOM
MHEHUW y9aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKA KOMAaHJIbI B OOIIMii
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLIEHWBATh MAEHM C IIO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC JeHCTBUA
Camoopranmsanms:

CaMOCTOSITENIbHO OCYLIECTBIIATH [IO3HABATENIbHYIO JEATEIBHOCTD B 001aCTH (PU3UKU
U AaCTPOHOMHH, BBIABIATH NPOOJEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHbBIE
3a]1a4H;

CaMOCTOATENIBHO COCTAaBIIATh IUIAH PEUICHUS PAaCUETHBIX M KA4ECTBEHHBIX 33]1a4,
IUIaH  BBIMOJIHEHUS TPAKTUYECKOM paldoThl € Y4YETOM HMMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsaTh paMK{ y4eOHOTro MpeMeTa Ha OCHOBE JIMUHBIX MPEANIOYTEHHIA;

JienaTh OCO3HAHHBIN BEIOOP, ApTyMEHTUPOBATH €ro, OpaTh Ha €0l OTBETCTBEHHOCTh
3a pelICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYAMIIMU B 00JacTU (PU3KKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBII HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTHBBI B JCSTEIBHOCTD,
OIIEHUBAaTh COOTBETCTBHE PE3YJIbTATOB IEIISIM;

BJIQJIETh HAaBBbIKAMU TMO3HABATEIBLHON peQIEKCHM KaK OCO3HAHUSI COBEPIIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

WCIIOJB30BaTh MPUEMBI peIeKCUM JIsl OILEHKH CHUTyalldd, BhIOOpa BEPHOIO
pelieHus;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX P aHATIU3E PE3YIbTATOB ACSATEILHOCTH;

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JIPYTUX MPU aHATIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLTUOKH.

B mporecce MOCTMIXKEHMS JUYHOCTHBIX PE3yJIBTATOB OCBOCHHS IMPOTPAMMBbI
no Qusuke S YpOBHS CpemHero o0mero o0pa3oBaHUS |y 0OyYaromuxcs
COBEPILIEHCTBYETCA AMOIMOHAIIbHBIN WHTEJUIEKT, peAnoaararonmi
c(hopMUPOBAHHOCTb:
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CaMOCO3HaHHs, BKJIIOYAIOIIET0 CIOCOOHOCTh IIOHHMMAaTh CBOE HSMOIIMOHAILHOC
COCTOSIHHE, BUJICTh HAIPABIICHUS PAa3BUTHSI COOCTBEHHOM SYMOITMOHAIBHON c(pephl, OBITh
YBEPEHHBIM B ce0g;

CaMOpETyJIMPOBAHMUSA, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHUE IPUHUMATH
OTBETCTBEHHOCTH 33 CBOE TTOBEJICHUE, CTIOCOOHOCTh aIaITUPOBATHCS K AMOIMOHATHHBIM
W3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHXKEHUIO MU U
yCIexy, ONTUMH3M, HWHUIUATUBHOCTh, YMEHHE JIEMCTBOBAaTb, HCXOHSl W3 CBOMX
BO3MO>KHOCTEH;

SMIIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHHWMATh SMOIMOHAJIIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
CONEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C APYTUMH JIIOIbMU, 3a00TUTHCS, MPOSBIISITE UHTEPEC U pa3peiiaTb KOHMIUKTHI.

HHPEAMETHBIE PE3YJIbTATDBI

K xoniy o0yuenus B 10 Kjacce mpeaIMETHbIE PE3yJIbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpuUMEpax poJib U MecTo (U3uku B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHHUKU H
TE€XHOJIOTUM, B PAKTUYECKOU IEATEIIbHOCTH JIFOACH;

YUUTBIBaTh  TpaHUIBl MPUMEHEHUS  HM3YYCHHBIX  (U3MYECKUX  MOJIETeH:
MaTepuajibHas TOuYKa, MHEpIMadbHas CHUCTeMa OTcuéTa, abCOJIIOTHO TBEPAOE TEJO,
WJCAIBHBIN Ta3, MOAEIU CTPOCHMS Ta30B, XUJIKOCTEHW W TBEPIABIX TEJI, TOYCUYHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKUX 3a/ad;

pacrio3HaBath (U3UYECKHE SIBJICHUS (TIPOLIECChI) U OOBSACHITH HUX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOpUU CTPOEHHUS BEUIECTBA H
AJIEKTPOJUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKECHHUE,
CBOOOJHOE MajJeHUE TeJ, JBUKEHUE [0 OKPYKHOCTH, HWHEPIUS, B3aUMOJCHCTBHE
ten, auddy3us, OpOyHOBCKOE BM)KCHHE, CTPOCHHE JXHIKOCTEH H TBEPABIX TeE,
U3MEHEHHEe O00bEMa TeNl MNpH HarpeBaHuM (OXJIAXIEHWU), TEIIOBOE pPaBHOBECHE,
UCIIapEeHNEe, KOHJEHCAlINs, TIJIaBJICHUE, KPUCTAJUIN3AlIMs, KUTIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBIIIICHUE JIaBJICHUSI ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJE, CBS3b MEXIY
napaMeTpaMH COCTOSIHHS Ta3a B M30Mpolleccax, AJEKTpU3alus Tel, B3auMOICHCTBHE
3apsJIOB;

OMHUCBHIBATh MEXAHWYECKOE JIBMKEHUE, HCIOJb3ysl (U3NYECKUE BEIIUYUHBI:
KOOpAWHATA, MyTh, MEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, Macca TeJa, CUia, UMIYJIbC
Telna, KUHETUYECKas OHHEPrus, NOTCHIMAIbHAS DSHEPrHs, MeXaHudyeckas padora,
MEXaHUUYECKasi MOIIHOCTh; MIPU OMUCAHUM MPABUJIBHO TPAKTOBATh (PU3MUYECKUM CMBICI
UCIIOJIb3YeMbIX BEJMYMH, WX OOO3HAYEHUS W EIUHUIBI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONIME JAHHYIO (PU3HYECKYIO BEIMUYMHY C IPYTUMHU BEJTMUYNHAMU;
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ONUCHIBATh U3yUYECHHBIE TEIJIOBBIE CBOMCTBA TEJl U TEIUIOBHIE SIBICHUS, UCIIOIb3YS
dbu3nUecKue BEJIMYMHBL: JIaBJICHUE Ta3a, TEMIIepaTypa, CpeIHsss KUHETUUeCKasi SHEePIUsl
Xa0TUYECKOTO JBHKCHHS MOJIEKYJ, CpEOHEKBaApaTU4YHas CKOpPOCTb MOJIEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPrus, padora rasa, Kod((HUIMEHT IMOJIE3HOTO
JEHUCTBUS TEIUIOBOTO JABUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3NUECKUUN
CMBICJT MICTIOJIb3YEMBIX BEJIWYMH, WX O0O03HAUYCHUS W CIWHUIIBI, HAXOIUTh (hOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (U3HYECKYIO BETMYUHY C IPYTUMH BEIIMUNHAM;

ONKMCHIBATh M3YYCHHBIE BJEKTPUUYECKUE CBOWCTBA BEIIECTBA M DIIEKTPUYECKHE
SBICHUS (TIPOIIECCHI), HMCHOJB3YSd (U3MYECKUE BEIMYUHBI: DJICKTPUYCCKUN 3apsi,
AIEKTPUYECKOE TMOJIe, HANPsHKEHHOCTh IOJIS,, MOTEHIMAJ, PAa3HOCTh IOTEHIIUAJIOB;
IIPY ONMCAHWH MPABWILHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOJIb3yEMbIX BEITUYMH, UX
0003HAaUCHUS U €AUHUIIBI;, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3UUYECKYIO
BEJIMYMHY C APYTUMHU BEJIMUUHAMU;

aHaJM3UPOBaTh (PU3NYECKUE MPOIIECCHI U SIBJICHUS, UCTI0JIb3Ys (PU3NUYECKUE 3aKOHBI
M OpUHLMIBL 3aKoH BcemupHoro tsarorenus, I, II u III 3akoner HeroToHa, 3axoH
COXpAaHECHHUS MEXaHWYECKOM DSHEPruM, 3aKOH COXPAHCHHUS UMITYyJIbCa, MPUHIHUII
CyNEpHO3ULIMM CWJI, MPHUHIUII PAaBHOMNPABUS HWHEPUUAIBHBIX CHCTEM OTCYETA,
MOJIEKYISIPHO-KUHETHYECKYIO TEOPHIO CTPOCHHS BEIIECTBA, T'a30BbIE 3aKOHbBI, CBSA3b
CpedHel KWHETHMYECKOW SHEPruu TEIUIOBOTO JIBMXKEHHUS MOJIEKYJ C aOCOIIOTHOU
TEMIIEPATypOi, MEPBBIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS SIJIEKTPUYECKOIO
3apsna, 3akoH KylioHa, Mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOEe BhIPAKEHUE U yCIOBUS (TPaHULIbI, 0071aCTH ) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPUHIIUIBI JCHCTBUSI MallWH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUA HMX OE30MaCHOTO HCIOJIb30BaHUS B IOBCEIHEBHOU
KU3HU;

BBITIOJTHSITh DKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3MUECKUX SIBJICHUNA U MPOLIECCOB
C HCIIOJIB30BAaHUEM TMPSAMBIX, U KOCBEHHBIX W3MEpPEHUMU, MPU ATOM (HOPMYIUPOBATH
npoOjieMy/3ajady ¥ THUIOTE3y Y4eOHOro JKCIEPUMEHTA, COOMpPATh YCTAaHOBKY
U3 MPEJII0KEHHOTO 000PYA0BaHUS, MPOBOJAUTH OIBIT U (POPMYJIMPOBATH BHIBOJIBI;

OCYIIECTBJISTh MPSMbIE U KOCBEHHBIE U3MEPEHHS (DU3UUECKUX BEITUYUH, TIPU ITOM
BBIOMpaTh ONTUMAJIBHBIM CIIOCOO W3MEPEHUST M HUCMOJb30BaTh HM3BECTHBIE METO/IbI
OLICHKH IOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (GU3HMUCCKUMU BEJIMYNHAMU C UCIIOIH30BAHUEM
NPSIMBIX U3MEPEHUM, TIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH PE3YJIbTAThI
MOJIYYCHHOW 3aBUCHMOCTU (PU3MUECKUX BEIMYMH B BHUJE TaOJUIl U TPpaPUKOB, JeiaTh
BBIBO/IbI 10 PE3yJIbTaTaM UCCIIEIOBAHNUS;

coOro1aTh paBuiIa 0€30MacHOTo TpyAa MPU NPOBEICHUN UCCIIE0OBAHUMN B paMKax
y4eOHOTO DJKCIEePUMEHTA, Y4eOHO-MCCIIEIOBATEILCKON M MPOCKTHOW JEATEIHHOCTU
C UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONCTB U J1a00OpaTOPHOTO 000PYAOBaAHUS;

pemath pacy€THbIE 3aJjayu C SIBHO 3aJaHHOM (U3MYECKONW MOJEIbIO, UCIIOIb3YS
dbu3nUecKkue 3aKOHbI W TIPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBHUS 3a/ladyd BbIOMPAThH
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bu3MUecKy0 MOJEIb, BBIIEIATh (PU3NYECKUE BEIMYMHBI U (POPMYJIbI, HEOOXOAUMbBIE
JUTsl €€ peleHus], IPOBOAUTh pacu€Thl U OLIEHUBATh PEaJTbHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKON BEIIMUNHBI,

pemiaTh KayeCTBEHHBIE 3aJauyM: BBICTPAWBATh JIOTMYECKHM HEMPOTUBOPEUUBYIO
LEMOYKY pAacCyXJCHUM C Omopodl Ha MH3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3ndecKue SIBICHUS;

UCIOJIb30BaTh MpPHU PEIICHUH YYEOHBIX 3aJlady COBPEMEHHbIE MH(POPMAIIMOHHBIC
TEXHOJOTHHM JJI TIOMCKA, CTPYKTYpUPOBAaHUSA, HHTEPHPETANUU M TPEICTaBICHUS
y4eOHOW 1 HAyYHO-TTOMYJISIpHOIM HH(OPMAIIUH, TTOJYYEHHON U3 pa3InYHBIX UCTOYHUKOB,
KPUTHYECKH aHATM3UPOBATH MOTYyYaeMyI0 HH(POpMAIIHIO;

OPUBOJUTH TPUMEPHl BKIAJa POCCUUCKUX U 3apyOekHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHUE HAYKH, OOBICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETHUECKHE 3HaHWA MO (PHU3MKe B TOBCEIHEBHON JKWU3HU
Uil obecriedeHusi 0e30MacHOCTH MpU OOpalieHuU C NpudOpaMH M TEXHUYECKUMU
yCTPOMCTBAMH, IJIsI COXPAHEHHS 370POBbS W COOJIOJCHUS HOPM DKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B IpyMIIE C BHITOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IIIAHUPOBATh
paboTy Tpymmbl, palUoOHAIBHO pacHpelessTh OO0S3aHHOCTH U IUIAHHUPOBAThH
JESATEIbHOCTh B HECTAHAAPTHBIX CUTyalUsiX, aJ€KBAaTHO OLICHUBATh BKJIAJ Ka)KJIOTO
U3 YYACTHUKOB TPYIIIBI B pEUICHUE pacCMaTpUBaeMoOM MpoOIeMBbl.

K xoniy oOyuenus B 11 Kjacce mpeaIMETHBIE PE3yJIbTaThl HA 0Aa30BOM YpPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUI:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (GU3uKd B (OPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBl MHUpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B NPAKTUYECKOM JEATEIBbHOCTH JIFOAEH, LEJIOCTHOCTh W €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (DU3UYECKUX MOJIETeH: TOYCUHBIN
AJIEKTPUUECKUHN 3apsl, JTy4 CBETA, TOUCUHBIM UCTOYHUK CBETA, siAepHas MOJE/b aToMa,
HYKJIOHHAsI MOJIeJIb aTOMHOTO si/Ipa MNP pPelieHnn PU3nIecKux 3ajad;

pacno3HaBath (pU3NYECKHE SIBICHHUS (TPOIECCHI) U OOBICHATH WX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH W KBAHTOBOW (PM3UKH: DJICKTPUYECKAs MPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JCHCTBHUS TOKa, B3aUMOJCHCTBHE
MarHMTOB, 3JEKTPOMAarHUTHAsT UHAYKIHUS, IEUCTBUE MAarHUTHOTO IOJsi HA MPOBOJIHHK
C TOKOM W JIBWXKYIIUWUCS 3apsif, DJICKTPOMAarHUTHbIE KoJICOAHHSI U  BOJIHBI,
NPSIMOJIMHEHHOE PaclpoCTpaHEHUE CBETa, OTpaXKeHUe, MpeJoMiIeHre, HHTepdepeHus,
nudpakiys U ToJspU3alMsa CBETa, JWCIEPCUsi CBeTa, (DOTOANEKTpUUYECKUU 3PdEeKT
(boToaddexT), cBeTOBOE AaBiIeHHE, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa aroMa
BOJIOPO/JIa, ECTECTBEHHAS U UCKYCCTBEHHAs! PaMOAKTUBHOCTD;
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OMUCHIBATh HW3YYECHHBIE CBOMCTBa BelIeCTBA (DJCKTPUYECKHUE, MAarHHUTHBIE,
ONTHYECKHUE, DJIEKTPUUYECKYIO MPOBOJAUMOCTh PA3IUYHBIX CPENl) U DJIEKTPOMArHUTHBIC
SBJICHUSI (TIPOIIECCHI), UCTIONB3YS (DU3UUECKUE BEIMUMHBIL: AJEKTPUUECKUHN 3apsll, cuia
TOKa, DJIEKTPUUECKOE HAMpsHKEHUE, JJICKTPUYECKOE COMPOTUBJICHHE, Pa3HOCTh
MOTEHIINAJIOB, JIEKTPOABUKYIAs CUila, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJIS, CUjla
Awmrnepa, cuna JlopeHlla, WHIyKTUBHOCTb KAaTyIIKH, JHEPIHs SJICKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MIEPUOJT M YacToTa KoJeOaHui B KoJebaTeIbHOM KOHTYpE, 3apsia U
cuija TOKa B MPOLIECCE TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoyieOaHuU, (OKyCHOE
paccTossHUE W ONTHYECKas Cuja JIMH3bI, MPH ONHWCAHUU NPABHIBHO TPAKTOBATh
bu3MYeCcKuil CMBICT HCTOIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €AUHUIIBI, YKa3bIBATh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHMUMHY C JPYTUMU BETUYHMHAMU;

OTUCHIBAaTh U3yYEHHBIC KBAHTOBBIC SIBIICHUS M MPOLIECCHI, UCTIONB3YS (PU3NUECKUE
BEJTUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, DHEPTHUS
¥ UMITYJIbC (POTOHA, IEPHOJ] TOTypacaaa, SHEPTHUS CBSI3U aTOMHBIX SIJIEp, TP OTMMCAHUU
MPaBUIBLHO TPAKTOBATH (PM3UUECKUIN CMBICT UCTIOIB3YEMBIX BETMYUH, UX 0003HAUYCHHUS U
CAMHMIIBI, YKa3bIiBaTh (OPMYJIbI, CBA3BIBAIOLIUME JAHHYIO (DU3UYECKYI0 BEIUYUHY
C IPYTHMH BEIMYMHAMH, BBIYUCIISITH 3HAYCHUE (PU3HUCCKON BETMINHBI,

aHAIM3UPOBATh (PU3UUYECKHE MPOIIECCHI U SBJICHUS, UCTIONB3Ys (PU3NYECKUE 3aKOHBI
¥ TPUHLUIBE: 3aK0H OMa, 3aKOHBI MOCIEI0BATEIbHOTO U MapaieIbHOTO COSAMHEHUS
MPOBOJHUKOB, 3aKkoH J[xoymns—JIeHia, 3aKOH SJIEKTPOMArHUTHOW WHAYKIIUH, 3aKOH
NPSIMOJIMHEMHOTO  PacClpOCTPAHEHUS CBETa, 3aKOHBI OTPAXEHUS CBETa, 3aKOHBI
IpEJIOMJIEHUS] CBETa, ypaBHEHUE OWHIITEHHA a1 (oTod(ddexTa, 3aKOH COXpaHEHUS
SHEpPrUM, 3aKOH COXPAHEHHs] UMITYJbCa, 3aKOH COXPAaHEHUS 3JIEKTPUUYECKOTO 3apsia,
3aKOH COXpaHEHHs] MacCOBOT0O YKCIa, TOCTyIaThl bopa, 3aKOoH pagnoakTUBHOTO pacmaja,
IpU OSTOM pa3jinyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTUYecKoe
BBIPOKEHUE U yCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTIpEeNeNATh HalpaBlICHUE BEKTOpAa HHIAYKIIMA MAarHUTHOTO TMOJS TMPOBOTHUKA
C TOKOM, CHJIbI AMIiepa u cuJibl JIopeHia;

CTPOUTH M ONUCHIBATh M300pa)K€HHE, CO3[aBa€MO€ IUIOCKUM 3€pKaJlOM, TOHKOM
JINH30MU;

BBITIOJHATH SKCIIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3NIECKUX SBICHHUIA U MPOLIECCOB
C HCIIOJIb30BAaHUEM TMPSMBIX, U KOCBEHHBIX HM3MEpPEHUH: MpU 3TOM (HOPMYIUPOBATH
npobiieMy/3aady H THIOTE3y YyYeOHOro OKCIEpPHMEHTa, COOHpaTh YCTAaHOBKY
U3 TIPEJIOKEHHOTO 000PYAOBaHUS, TPOBOJAUTD OMBIT i POPMYITHUPOBATH BHIBOIBL;

OCYIIECTBIISITH MPSIMbIE M KOCBEHHBIE M3MEPEHUST (PU3NIECKUX BEIIMYUH, TIPHU TOM
BHIOMPATh ONTHUMAIBHBIN CIMOCO0 H3MEPEHHS W WCIOIh30BaTh W3BECTHBIC METObI
OLICHKH ITOTPELIHOCTEN U3MEPEHU;

MCCJIEIOBAaTh 3aBUCUMOCTH (DM3MYECKUX BEIIMYMH C HCIOJb30BAaHUEM TIPSIMBIX
U3MEPCHUI: TPH ITOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATH PE3yJIbTAThI
MOJTyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BUJAE TaONHIl M TpaduKOB, enaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICI0BAHNUS,
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co0roaTh mpasuiia 6€30MacHOro TpyAa MpH MPOBEIEHUH HCCIEA0BaHNN B paMKax
y4eOHOT0 JKCHEPUMEHTa, y4eOHO-MCCIIENOBATEIbCKOW U MPOEKTHOW NeATEIbHOCTH
C UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOro 000PYAOBAHUS;

pemarh pacy€THBIE 3a7aud C SBHO 3aJaHHOW (PU3MYECKON MOJAENBIO, MUCTIOIb3Ys
¢usznyeckue 3aKOHbI M MPHUHIUIBI, HA OCHOBE aHalM3a YCIOBUS 3aJaud BBHIOMpATh
(u3NYECKYIO MOJIEIIb, BBIAEITH (PU3MUECKUE BEIUUUHBI U (DOPMYIIbI, HEOOXOAUMBIE IS
e peleHus, TPOBOAUTh PAacUYEThl U OICHUBATh PEATbHOCTH MOJYYCHHOTO 3HAUCHUS
($u3NYECKOI BEINYNHBI;

pelarh KayeCTBEHHbIE 3aJaud: BBICTPAaWBATh JIOTMUYECKH HENPOTUBOPEUUBYIO
LENOYKY PpACCYKJIEHUH C ONOpOM Ha H3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyeckue sSBICHUS,

UCIOJIb30BaTh IPU PEIICHWU Y4YeOHBIX 3aJa4 COBPEMEHHbIE MH(POpPMAIMOHHBIE
TEXHOJOTHH Ui TIOMCKA, CTPYKTYpUPOBAaHUSA, HHTEPHPETAUU € TPEICTABICHUS
y4eOHOW 1 HayYHO-MTOMYJISIPHON HH(OpPMaLIKH, TOJYY€HHOHN U3 pa3InYHbIX HCTOYHUKOB,
KPUTHYECKH aHAIU3UPOBATH MOJTy4aeMyr0 HHPOPMAIIHIO;

OOBSACHATh NPUHLHUIIBI JACUCTBUA MAIIUH, NPUOOPOB M TEXHUUYECKUX YCTPOICTB,
pasnnyaTh yCIOBHS MX O€30MAaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHOW KU3HU;

NPUBOIUTH TPHUMEPHI BKJIaJa POCCUUCKHX H 3apyOekKHBIX yUEHBIX-(U3UKOB
B Pa3BUTHUE HAYKH, B OOBSICHEHHE MTPOLIECCOB OKPYKAIOILEr0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCIIOJb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B TMOBCEJHEBHOW KU3HU
g obecriedeHusi 0€30IacHOCTU MpU OOpallleHuH ¢ NpuOopaMu M TEXHUYECKUMHU
yCTPOMCTBAMH, IJIsl COXPAHEHHUS 370POBbS W COONIIOJICHUS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTaTh B TpyMIE C BHIMOJIHEHUEM Pa3INUHbIX COIMATBHBIX POJIEH, MIIaHUPOBAThH
paboTy TIpymmbl, palUOHAJIbHO pacHpelessTh O00S3aHHOCTM M IUIAHUPOBATh
JeSTEIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJ€KBaTHO OLIEHWBATh BKJIAJ Ka)JI0TO
U3 YYACTHUKOB TPYIIIIHI B PEIICHUE PAcCCMAaTPUBAEMON MPOOIEMBI.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
HanmenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe copepkanue
/11 4acoB o0y4Jaronuxcs

y4e0HOTO MpeaMeTa

Pasznes 1. ®u3nuka ¥ MeTOAbI HAYYHOI'O MO3H

aHuA

1.1 | ®usuka u MeTobI 2 ®u3uka — HayKa 0 IPUPOJIE. N3yyeHnne HayqHbIX (AMIIMPUYECKUX U
HAy4YHOTI'O IO3HAHUS Hay4nble MeTO/IBI IO3HAHUS TEOPETHUYECKUX ) METOJI0B ITO3HAHHUS
OKPYKaIOILIET0 MUPA. OKPYXAaIOILEro MUpA.
Ponsb s3xkcnepumenTa u Teopun OOcy:x/1eHne rpaHul] IPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS PUPO/IBI. (bU3MYECKUX 3aKOHOB U TEOPUH.
DOKCNEepUMEHT B (PUBHKE. PaGoTa B rpymie no moAroToBke
MopenupoBanue Gpu3ndecKux KOPOTKHUX COOOIICHUI O POJIK U MECTE
SABJIEHUH U IpoueccoB. Hayunbie (GU3MKHN B HayKe U B MPAKTUYECKOM
runote3bl. Pu3nuecKue 3aKOHbI U JESATEIbHOCTH JIFOIEH.
TeopuH. [ paHULIBI IPUMEHUMOCTH JleMoHcTpalys aHaJIorOBbIX U
¢u3nueckux 3akoHOB. [IpuHIUN M(POBBIX U3IMEPUTENBHBIX TPUOOPOB,
COOTBETCTBHUS. KOMITbIOTEPHBIX TaTUYUKOB.
Ponw u MmecTo dpusuku OcBoeHne OCHOBHBIX MPUEMOB PAOOTHI
B (popMUpOBaHUU COBPEMEHHOM ¢ uudpoBoi nadoparopueil no pusuke
HAay4YHOU KapTHUHbBI MUDA,
B IIPAKTUYECKOM JIEITENBHOCTH JIFOAEH
Hroro no pazueny 2

! Ilpn paspabotke paboueil MporpaMmbl B TEMATHYECKOM ILIAHUPOBAHMHU JOJDKHBI OBITh yYTEHBI BO3MOYKHOCTH HCIIOJIB30BAHMS DJIEKTPOHHBIX (LM(MPOBBIX)

00pa30BaTeIbHBIX PECYPCOB, SBIAIOMNXCS YIeOHO-METOAMYECKUMHI MaTepHallaMHy, COJIep)KaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa3oBaHUM.
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Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe ABUKEHHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nexkeHus. CucreMa oTcyéTa.
Tpaexropus.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTh) U
YCKOPEHUE MaTEPUAIIbHON TOUYKH,
UX IPOEKLIUH HA OCH CUCTEMBI
koopauHat. CioxxeHue
IIEPEMEILEHNAN U CII0KEHUE
CKOpOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBUYKECHUE.
I'paduixu 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHMS, ITyTH U
nepeMeNIeHHs] MaTepUaIbHON TOUKU
OT BPEMEHHU.

CBoOosiHOE MajieHue. Y CKOpEeHUE
CBOOO/IHOTO Na/ICHUSI.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHne MaTepUuaIbHOM TOYKU
10 OKPY?KHOCTH C ITOCTOSIHHOM 110
MOJYJIFO CKOPOCTBIO. YTJI0Bas
CKOpOCTb, JIMHENHAs1 CKOPOCTb.
[lepuon n yactora oOpamnieHus.
[lenTpOCTpEMHUTENBHOE YCKOPEHHUE.
TexHuueckue yCTpoucTsa u

[IpoBeneHne IKCIEPUMEHTA: U3YUEHUE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
ONpEIEJICHNS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSMH, IPOMJEHHBIMU TEJIOM

32 [10CJIEA0BATENIbHBIE PABHBIE
MPOMEKYTKHA BPEMEHU MIPU
PAaBHOYCKOPEHHOM JBUKEHUU

C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO;
U3y4YEHUE ABUKCHUS IIApUKa B BA3KON
KUJKOCTH; U3yUYCHHE JIBU)KCHHUSI TEIA,
OpOIIEHHOTO TOPU30HTAIILHO.
OOBbsicHEeHNE OCHOBHBIX TPUHIIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUJOMETP, UEIHBIE U
PEMEHHBIE Nepeauy IBHKECHHUS; U
yCJIOBUHM WX O€301M1aCHOTO
UCITOJIb30BAHUS B IIOBCEIHEBHOM
KU3HU.

Pemenune pacu€rHpIxX 3a71a4 ¢ IBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCTIOJIb30BaHMEM OCHOBHBIX (pOpMy
KHUHEMAaTHUKH.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMAaTHYECKUX
BEJINYMH OT BPEMEHHU

JUJ1s. PABHOMEPHOTO
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MPaKTUYECKOE TPUMEHEHUE:
CIUJIOMETP, JBUKEHHUE CHAPSI0B,
LIEIHBIE U pEMEHHBIE NIEpelaun

¥ PAaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
JIBUOKECHUSL.

Pacnio3znaBanue (pu3nuecKux SBICHUMI
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
’KU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHEHHOE
JIBMDKEHHE, CBOOOTHOE MaJICHUE TE,
JIBUKEHHE 10 OKPY>KHOCTH.
Omnucanre MEXaHUYECKOTO ABMXKEHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOPAUHATA, IYTh,
nepeMenIeHne, CKOpoCThb, YCKOPEHUE.
Pabora B rpynmnax npu miaHupOBaHUH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTAaTOB OMBITOB U aHAIIU3E
JIOTIOJTHUTEIbHBIX HCTOUHHUKOB
uH(pOpMaIUK 110 TEME

2.2

JInHamuKa

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [Ilpunnun
Cynepro3uunu cuil. Bropou 3akoH

Herorona i1 MmaTepuaibHON TOUKMU.

Tpernii 3akoH Herotona

JUISl MATEPUAIIBHBIX TOUEK.
3aKOH BCEMHUPHOTO TATOTCHHUSI.
Cuna tsxectu. llepBas
KOCMHYECKAsi CKOPOCTb.

CpaBHeHME MacC B3aUMOICUCTBYIOIINX
TeIL.

N3yuenne 3aBUCUMOCTH CHJTBI
YOPYTOCTH OT iepopmaIiu; CpaBHCHHE
CHJT TPEHUS TTOKOSI, KAUCHUS U
CKOJIb)KEHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcniepuMeHTa:
UCCJIEIOBaHHE 3aBUCUIMOCTH CHIT
YOPYrOCTH, BO3HUKAIOIIUX B IIPY>KUHE
U PE3UHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buas TpeHus (1mokos,
CKOJIBKCHUS, KAUCHUS).

Cuna tpenus. Cyxoe TpeHue.
Cuua TpeHUs CKOJIBKEHUS U CUla
TpeHus nokosi. Koadduruent
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABMKEHHUH TEJIA B )KUAKOCTHU
WJIM rase.

[TocTynarenbHOE U BpalaTeabHOE
JBU>KEHHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH
BpameHus. [lnevo cunbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE TPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopMaiim; u3ydeHue JIBKEHUS
Opycka 1o HaKJIOHHOM TIIOCKOCTH;
HCCIIeIOBAaHKUE YCIIOBUI PaBHOBECHS
TBEPJIOTO TeJla, UMEIOIIETO OCh
BpalleHUSI.

OOBsacHeHHe 0cOOEHHOCTEN
PaBHOMEPHOTO U PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JTBIKCHUS,
CBOOOTHOTO MTaJACHHS TEJ, IBIKCHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMHPHOTO
TSATOTCHUS.

OOBsiICHEHNE OCHOBHBIX ITPUHITAIIOB
JIEHCTBUS MOAIIAITHUKOB U UX
MPaKTUYECKOTO MPUMCHECHHUS.
OOBsiCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHHKOB.

Pemenne pacu€THbIX 3a/1a4 C SBHO
3aIaHHOM (PM3UYECKON MOJIETIBIO

C MCITOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 GOpMyJT TMHAMUKHY.

PacnioznaBanue Gpusndeckux sBICHUN
B Y4€OHBIX ONBITaX U OKPYKaroIeh
YKU3HH: HHEPITUS, B3aUMOJICHCTBHUE TEI.
AHanu3 GU3NIECKUX MPOIIECCOB U
SIBJICHUH C MCIOJIb30BAHUEM 3aKOHOB U
MIPUHIIUIIOB: 3aKOH BCEMHPHOTO
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tarorenus, |, || u 111 3akonsl HeroToHA,
MPUHITUI CYTICPITO3UIIHHA CHJI, TIPHHIIHIT
PaBHOIIPABHOCTH MHEPITUATBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpaHCHHUA B
MCXAaHUKEC

Nmnynec MaTepuanbHON TOUKU
(Tena), cucTeMbl MaTEpHATBHBIX

TOYCK. I/IMHYJ'IBC CHJIbI U U3BMCHCHUC
HMIIYJIbCa TCJlIa. 3aKoH COXpaHCHHUA
HMIIYJIbCA. PeakTtuBHOC JABHKXCHHUC.

Pabora cuiibl. MOIIHOCTH CUITHL.
Kunernueckas sHeprus
MaTepHAIBHOU TOUKH. Teopema
00 M3MEHEHUU KNHETUYECKON
SHEPIUHu.

[TorenunanbHasg SHEPTHUSL.
[TorenuuanbHas SHEPTUS YIIPYTO
nehOpMUPOBAHHOMN NPYKUHBI.
[TorenunanbHasg SHEPTUS TEa
BOJIM3M TOBEPXHOCTU 3EMIIH.
[TorenunanbHbIE U
HETIOTEHIUAIbHBIE CHIIBL. CBSI3b
PaboOThI HEMOTEHIIMAILHBIX CHJT
C U3MEHEHUEM MEXAHUYECKOU
DOHEPIrUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPIHH.

Yupyrue v Heynpyrue

[IpoBeneHne IKCIEPUMEHTA: U3YUEHUE
a0COJIFOTHO HEYNPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCIIEIOBAHUE
CBSI3U PA0OTHI CUJIBI C U3BMEHEHUEM
MEXaHHYECKOI YHEPTUH Tella

Ha IPUMEPE PACTKEHUS PE3UHOBOTO
KTyTa.

OreHka a0COIFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3HUECKHIX
BEJINYMH.

Petienne pacu€THbIX 3a/1a4 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHUSI.

Perienne kauyecTBEHHBIX 3aa4

C OIOPOM Ha U3yUYECHHBIC B pa3jielie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (hU3UYECKUE SBIICHUS.

Onucanue MEXaHU4eCKOro ABUKEHUS C
UCIIOJIb30BaHUEM (PU3NYECKUX BEJIUYUH:
UMITYJIbC T€la, KHHETUYECKas SHEPTHs,
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CTOJIKHOBEHMS.

TexHuyeckue ycTponcTa u
IPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KOIIEP, IPYKUHHBIN
IIUCTOJIET, ABUKCHUE PAKET

NOTEHLUAIbHAS SHEPT UL, MEXaHUUECKasI
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 GU3NYECKUX MPOILECCOB U
SIBJICHUH C UCIIOJIb30BAaHUEM 3aKOHA
COXPaHEHMS MEXaHUYECKON dJHEPIUH,
3aKOHA COXPAHEHHUs UMITYJIbCA.
OOBbsicCHEHNE OCHOBHBIX MPUHIUIIOB
JEUCTBUS U MIPAKTUYECKOTO
IIPUMEHEHUS TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: BOJIOMET, KOIIED,
IIPY>KUHHBIN IHCTOJIET.

OOBbsicHEHUE ABM)KECHUS PAKET C OMOPOU
Ha U3y4eHHbIC (PU3NUECKHE BETUUUHBI U
3aKOHBI MEXAHUKH.

Hcnonp30BaHue npu MOArOTOBKE
COOOIIIEHUH O TPUMECHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTUH 15
MOMCKA, CTPYKTYPUPOBAHMS,
MHTEPHPETALUU U IPEICTABICHUS
uH(pOpMaluU, KPUTUYECKUHN aHan3
noyiy4aemMoi uHpopMauu

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
MCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3MYEeCcKUX BEJIMYMH, IPOBEPKA
NPEUI0KEHHBIX TUIIOTES

Htoro no pazaeny

18
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Pa3nen 3. MoJgiekyJ/isipHasi pu3nka ¥ TepMOIMHAMUKA

3.1

OCHOBEI
MOJIEKYJIIPHO-
KHHETUYECKOU TEOpUU

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU U UX OIIBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE nBMXKEHHUE.
Huddysus. Xapakrep ABUKCHHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsSCHEHHE CBOICTB BEIllECTBA

Ha OCHOBE 3THUX Mozenen. Macca u
pa3Mepbl MoJiekyil. KonnuectBo
BemiecTra. [locrosHnas ABoraapo.
TeruioBoe paBHOBECHE.
Temmneparypa u e€ usmepeHue.
[Ixamna remneparyp Llenscus.
Mogens uneajasLHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU UJICATBHOIO Ia3a.
AOGcoiroTHas TeMIiepaTypa Kak Mmepa
CpeHEN KNHETUYECKON SHEPTUU
TEIJIOBOTO JIB>KEHUS YaCTHII ra3a.
[IIxana remneparyp KenpBuna.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenaeneeBa—Kianeipona.

3akon JlansTona. M3omporecchl

[IpoBeneHne >KCIIEpUMEHTA!
OIpEJEICHUE MACChl BO3IyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHuil 00bEMa KOMHATBI, 1aBJICHUS
Y TEMIIEPATYPHI BO3/IyXa B HEH;
UCCJIEIOBAHKUE 3aBUCUMOCTU MEXIY
napamMeTpaMH COCTOSIHUS Pa3peKEHHOIO
rasa.

OreHka aOCOJIIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OObsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEHCTBUI TEpMOMETpa U bapomeTpa u
YCJIOBUHM WX O€30IMaCHOTO
UCITOJIb30BAHUS B IOBCEIHEBHOM
KU3HU.

Pacno3naBanue pusnveckux siBICHUN

B YUE€OHBIX ONBITAX U OKPYXarolen
*Ku3HH: U dy3us, OpOyHOBCKOE
JIBUYKEHUE.

OnucaHue TenIoBbIX SIBJICHUI

C UCTIOJIb30BaHUEM (DU3HUECKUX
BEJIMYMH: JaBJIECHUE ra3a, TEMIIepaTypa,
CpEIIHssI KWHETUYeCKast SHEPTUs
Xa0THYECKOIO IBUYKEHUS MOJIEKYJI,
CpeIHEKBAAPATUYHAS CKOPOCTh
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B UJI€aJIbHOM Tra3e C MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa.

TexHuyeckue ycTpoucTsa u
IPAKTUYECKOE PUMEHEHHE:
TEPMOMETP, OapOMETp

MOJIEKYL.

AHanu3 GU3NYECKUX MPOILECCOB U
SIBJICHUM ¢ ucmojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEU
KMHETUYECKOU YHEPTUHU TEIJIOBOIO
JBMKCHUST MOJICKYJI ¢ aOCOJIFOTHOM
TEMIIEPATypPOH.

Petienne pacy€THbIX 3a/1a4 C SBHO
3aTaHHOM (PHU3UYECKON MOJIEIIBIO

C MCII0JIb30BaHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 hopmyn
MOJICKYJISIPHOM (DU3UKH.

Pabota B rpynnax npu rjiaHupOBaHUH,
MPOBEICHUU U UHTEPIIPETAIIUN
pPE3yJIbTATOB OMBITOB U AHAJIA3E
JIOTIOJIHUTEIIbHBIX HCTOYHHUKOB
uH(pOpMaIUK 110 TEME

3.2

OCHOBBI
TEPMOJIUHAMUKH

10

TepmoauHaMHu4ecKas CucTeMa.
BrayTtpennss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI U
CITOCOOBI €€ N3MEHEHHUS.
KonuuectBo TemnoTsl 1 padoTa.
BuyTpenHsis s3Heprus 0JIHOATOMHOTO
HealbHOro ra3a. Buabl
TeIIONEepeIauu: TEIJIOPOBOHOCTD,
KOHBEKIIUS, U3JIyYEHHE. Y IebHAs
TEIUIOEMKOCTD BEIIIECTBA.

[IpoBeneHnE SKCIIEpUMEHTA: U3MEPEHUE
YACIBHOMN TEIIOEMKOCTHU BEIIECTBA.
OreHka a0COIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYUH.

N3yuenue Mmozeneii napoBoi TypOUHBI,
JIBUTaTelIsl BHYTPEHHETO CrOPaHUs,
PEAaKTUBHOIO IBUTATEIIs.

OOBbsicHEHNE IPUHIUIIOB ACUCTBUS U
yCJIOBUI 0€30I1aCHOTO MCIIOJIb30BaHUS
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KonuyecTBo TemioTs

IIpH TeIIoNepe1aye.

[TonsTre 06 agabaTHOM MpoIIEcCe.
[IepBbIit 3aKOH TEPMOJIMHAMUKH.
[Iprmenenue nepBoro 3akoHa
TEPMOJIMHAMUKH K U30IIPOLIECCAM.
I'paduueckas uaTepnperanus
paboThI rasa.

BTopoii 3aK0H TEpMOAMHAMUKH.
HeoOpaTtumocTs mporeccos

B IIPUPOJIE.

TennoBbie MamuHbL. [ [pUHIUTIBL
NEeUCTBUS TETJIOBBIX MAIlIUH.
[TpeobpazoBanus SHEPTUN

B TEIUIOBBIX MallIMHAX.
KoadduimenT noneznoro AeicTBUs
TEIUIOBOM MallIHBI.

uxn Kapuo u ero koaduipeH
MMOJIE3HOTO JEHUCTBUS.
DKOJIOTHYECKHE TTPOOTIEMBI
TEIUIOPHEPTETHKHU.

TexHuyeckue ycTponcTsa U
MPaKTUYECKOE TPUMEHEHUE:
JIBUTATEJIb BHYTPEHHETO CrOpaHus,
OBITOBOH XOJIOIUIBLHHK,
KOHIUIIMOHED

B TIOBCETHEBHOM JKU3HU JBUTATEIS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOWIIbHUKA, KOHAUIIMOHEPA.
Omnucanue CBONCTB TEJ U TEIJIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
bu3nyecKrX BEIMYUH: JaBICHUE ra3a,
TEeMIEpaTypa, KOJIMYECTBO TEILIOTHI,
BHYTpPEHH:ISl SHEprus, paboTa rasa.
Pemenue pacu€THbIX 3a71a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3MKH U
TEPMOAUHAMUKH.

Pemenne kauecTBEeHHbIX 33/1a4

C ONOPOW HA U3YUYEHHBIE B pa3Eie
«MonexynsipHast pu3nKa u
TEPMOJMHAMMKAY 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKUE
SIBJICHMUSL.

PaGoTa B rpynmax npu aHaimse
JTOTIOJTHUTEIBHBIX HCTOYHHUKOB
uH(pOpMAaIUH TI0 TeMe
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3.3

ArperaTHble
COCTOSIHHS BEII[ECTBA.
da30BbIE MTEPEXOIbI

[TapooGpazoBanue U KOHICHCALIHS.
Hcnapenue u xuneHue.
AGcotoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTB BO311yxa. HacelieHubIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIEPATYPhl KUTICHUS OT AaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAILIOB. JKuKue
kpuctaiuibl. COBpeMEHHbIE
Marepuaisl. [InaBinenue u
KpUCTAJIM3anus. Y IeJIbHAs TEII0Ta
iaieHus. Cyomumarnusi.
YpaBHEHHUE TEIIOBOTO OataHca.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE TPUMEHEHHE!
TUTPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH
MOJIYYEHHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE
HaHOMAaTEpHUaJOB,

Y HAaHOTEXHOJIOTUU

[IpoBeneHNE SKCIIEPUMEHTA: U3BMEPEHUE
OTHOCHUTEJIBHOM BIaKHOCTH BO3yXa.
Onenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEpPEHUN (PU3NUYECKUX
BEJINYUH.

N3ydeHne CBONMCTB HACHIIIIECHHBIX
MapoB, Coco00B U3MEPEHUS
BJIAJKHOCTH

Hab6nronenue kuneHus npu
MMOHMYKEHHOM JIaBJICHUU, HATPEBAHUS

Y TJIABJICHUS] KPUCTAJUIMYECKOTO
BEILIECTBA.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
yCJIOBUIA 0€301MaCHOTO UCTIOE30BAHUS

B MOBCEIHEBHOM KM3HU TUTPOMET)PA,
IICUXPOMETPA, KAJIOPUMETPA.

N3ydyeHne TEXHOIOTUI NOITYyYECHUS
COBPEMEHHBIX MAaTEPUAIIOB, B TOM YUCIIE
HaHOMAaTEpPHUaJoB.

Pemenune pacu€rHpIxX 3a71a4 ¢ IBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C MCT0JIb30BAaHUEM YPABHEHUS
TEIJIOBOTO OasaHca.

Pemenre kauecTBEHHBIX 3a7a4

C OIIOPOY HA U3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKUe
SABJICHHUS T10 TEME.
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Pacnio3znaBanue (pu3nuecKux SBICHUMI
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
KU3HU: AepopMarus TBEPIBIX Tell,
HarpeBaHue U OXJIAKJIEHUE Tel,
U3MEHEHHUE arperaTHbIX COCTOSIHUN
BEILECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB ¥ (POPMYJI MOJIEKYJIIPHOU
(u3UKH.

Hcnonb3zoBanne HHPOPMAMOHHBIX
TEXHOJIOTUM JIJIsl TIOUCKA,
CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUH U
MpeICTaBICHUs] HHPOPMALIUU MIPU
MOATOTOBKE COOOIIEHUM O MPUMEHEHUHN
3aKOHOB MOJIEKYJISIPHOU (pU3UKH U
TEPMOJIMHAMHKHN B TEXHUKE

Y TEXHOJIOTHSIX

Hroro no pazneny 24
Pasznen 4. JjaekTpoguHAMHUKA
4.1 | DaexTpocTaThKa 10 OnekTpuzanms Tei. Jiekrpuiueckuil | [IpoBeneHne 3KkcriepuMenTa: U3BMEPEHUE

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKH,
JTUBJIEKTPUKHU U TIOTYIIPOBOJHUKH.
3aKOH COXpaHEHHUS HJIEKTPUUECKOTO
3apsja.

BzaumopeiicTBue 3apsaoB. 3aKOH
Kynona. ToueuyHbIi 37IeKTpUUECKUN
3apsij. DIEKTPUUECKOE TOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OneHka abCONIOTHBIX M OTHOCUTEIbHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NIECKUX
BEJINYMH.

N3y4yeHne npuHIUIIOB 1EUCTBUSA
AIEKTPOCKOIIA, SJIEKTPOMETPA,
KOHJIEHCATOopA.

W3ydeHne NprHIMIIOB IEHCTBHS
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Hanpsk€HHOCTB 37EKTPUIECKOTO
nosis. [IpuHauun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnm
HaIPSKEHHOCTH AJIEKTPUUYECKOTO
TOJIS.

PaboTa cui 351eKTpOoCTaTHYeCKOTO
nons. [lorenunan. PasnocTts
noTeHuanoB. [IpoBogHUKHN 1
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
JnanekTpruyeckas IpOHULIAEMOCTb.
DnektpoéMkocTh. KoHnencarop.
DIIEKTPOEMKOCTb TIOCKOTO
KOHJIEHCATOpa. DHEpPrus
3apsHKEHHOT 0 KOHJIEHCaTOopa.
TexHuyeckue ycTporcTa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
3JIEKTPOCKOIL, AJIEKTPOMETD,
3JIEKTPOCTATUYECKAs 3allNTa,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJCHCATOP, KOMMUPOBAIbHBIN
armapar, CTPyUHBIN IPUHTED

U YCJIOBHM 6€3011acCHOTO TPUMEHEHUS

B IIPAKTUYECKON KU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOTro
MIPUHTEPA.

PaccmoTpenue hpu3naecKkux OCHOBaHHMA
ANEKTPOCTATUYECKOM 3alUThI U
3a3eMJIEHUS DIIEKTPOIIPUOOPOB.
Pemenue pacuéTHpIX 3a1a4 C IBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyIT SIIEKTPOCTATUKH.

Pemenune kauecTBEHHBIX 334a4

C OITOPOY Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (prU3HUECKUe
SBJICHUSI DJIEKTPOCTATUKHU.
Pacno3naBanue puznueckux sBICHUN
B YUE€OHBIX ONBITAX U OKPYXaroLen
KU3HU: AJICKTPU3ALIMS TET,
B3aMMOJICICTBHE 3apsi/10B U OOBSICHEHHE
MX Ha OCHOBE 3aKOHOB U (hopMyIT
AIIEKTPOCTATHKH.

OnucaHne U3y4eHHBIX CBOMCTB
BEILECTBA U JIEKTPUYECKHX SBJICHHUI

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JJIEKTPUYECKHUM 3apsiz,
HaANPSLKEHHOCTD AJIEKTPUYECKOTO OIS,
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MOTEHIIMAJ, PAa3HOCTh MOTEHIIMAJIOB,
BIIEKTPOEMKOCTb.

AHanu3 pu3NUecKuX NpoIeccoB U
SBJICHUM C UCIIOJIb30BaHUEM
bu3MYeCcKuX 3aKOHOB: 3aKOHA
COXPAHEHMS AJIEKTPUUECKOTO 3apsiia,
3akoHa KyioHna.

PaboTa B rpynmax mpu aHanuse
JIOTIOJITHUTEJIbHBIX HCTOYHUKOB
nH(pOpMaIUU U TOATOTOBKE COOOIIECHUMA
O IPOSIBJIEHWHU 3aKOHOB 3JIEKTPOCTATUKHU
B OKPYXaIOIIeH >KU3HU U PUMEHEHUU
WX B TEXHUKE

4.2

IlocTogHHEBIN

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AJIEKTPUUECKOTO
Toka. crounuku Toka. Cuiia Toka.
[TocTOSsIHHBIN TOK.

Hanpsoxenue.

3akoH OMa [ y4acTKa LeTu.
DIIEKTPUYECKOE CONTPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTna. IlocienoBarenbpHoe,
napasuiesIbHOE, CMEIIaHHOE
COEMHEHUE MPOBOJHUKOB.
PaboTa snexTpudeckoro Toka.
3akoH /xxoyns—JIenna. MomHoCTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHue SKCIIEpUMEHTA: U3YUEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue JJC nucTtouHuka Toka v ero
BHYTPEHHETO COMPOTHBIICHHS;
HaOJIOICHUE JIEKTPOJIN3A.

Orenka aOCONIOTHBIX M OTHOCUTEIIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OObsicCHEHUE IPUHITUTIOB JIEHCTBUS U
yCJIOBU 0€30MacHOTr0 MPUMEHEHUS
aMIlepMeTpa, BOJLTMETPA, peocTaTa,
HMCTOYHHUKOB TOKA,
AIIEKTPOHATPEBATEIILHBIX U
AIIEKTPOOCBETUTEIHHBIX MMPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
UCTOYHUKA TOKA. 3aKoH Oma

JUIS1 TIOJTHOU (3aMKHYTOM)
anexTpudeckou nenu. Koporkoe
3aMBIKAHHE.

DneKTpoHHAas IPOBOJUMOCTb
TBEPBIX METAJUIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJIOB

OT TEMIIEPATYPBHI.
CBepXIpOBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs U
IPUMECHAs! IPOBOJUMOCTh
MOJYyNIPOBOAHUKOB. CBOKCTBA
p—Nn-nepexona.
[TonynpoBOAHUKOBBIE TPUOOPHI.
DIIEKTPUYECKHUN TOK B pACTBOPAX U
pacruiaBax 3J€KTPOJIUTOB.

QHGKTpOJ'H/ITI/I‘-IeCKaH AUCCoaLmsi.

DNEKTPOIH3.
DJIEKTPUYECKHM TOK B ra3ax.
CaMoOCTOSTEIbHBIN U
HECAMOCTOSTEJIbHBIN pa3psLl.
Mounus. [1na3zma.
TexHuyeckue ycTpoucTBa U

TEPMOMETPA COMPOTUBJICHUS,
BaKyyMHOT'O JIM0JIa, TCPMUCTOPOB U
($hoTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIMOJIOB, TaJIbBAHUKHU.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PHU3UYECKON MOJIEIIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocToSTHHBIN
BJICKTPUYECKUI TOK».

Pacno3naBanue puznueckux sBICHUN
B YUCOHBIX OIBITaX M OKPYXKaIOIICH
KU3HU: DJICKTPUUYECKAS IPOBOJUMOCTb,
TEIIOBOE, CBETOBOE, XMMHUECKOE,
MarHuTHOE JEUCTBHUS TOKA.

AHanu3 3MEKTPUYECKUX SIBIICHUU U
MPOLIECCOB B LEISIX MOCTOSHHOTO TOKA
C MCIOJIb30BaHHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIEA0BATEIBHOTO U MapalyIEIbHOTO
COEIMHEHUS MPOBOJIHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U YJICKTPUUECKUX SIBIICHUIN

C UCITOJIb30BaHUEM (PH3UUSCKUX
BEJIMYUH: DJIEKTPUUECKUM 3apsl, CHUJIa
TOKA, JIEKTPUUYECKOE HAMPSKEHUE,
AJIEKTPUYECKOE COMTPOTUBIICHUE,
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HCTOYHHUKHU TOKA,

MPaKTUYECKOE TPUMEHEHUE:
aMIIepMETp, BOJITMETP, PEOCTAT,

AJIEKTpOHArpeBaTeIbHbIE IPUOOPHI,
AIIEKTPOOCBETUTEIBbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBII IHOJ], TEPMUCTOPHI U

pa3HocTh notennuaio, /C, pabora
TOKa, MOIIIHOCTbh TOKA.

Hcnonp3oBanne nHPOPMAITMOHHBIX
TEXHOJIOTUM JIJIsl TTOUCKa,
CTPYKTYPUPOBAHMUSI, UHTEPIIPETAIIUU U
MIpeICTaBICHNUS] HHPOPMAIIUA TIPU
MOATOTOBKE COOOIICHHUI O TPUMEHEHU U

(oTope3ncTopsl, 3aKOHOB ITOCTOSIHHOTO TOKa B TEXHUKE U
MOJTYTIPOBOAHUKOBBIN IO, TEXHOJIOTUSIX
rajibBaHuKa
Htoro no pazneny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
IHoypouHoe niianupoBanue, puszuka 10 kaacc
No [ara [ara Kon- | Tema ypoxka JeMoHcTpanun DOnexkTpoHHbIE HU(PPOBBIE
/i | (megens) | (Hegens) | BO oOpa3oBaTeIbHbIE PECYPChI
IJ1aH dakt 4acoB
Paznea 1. PU3UKA U METO/JbI HAYYHOI'O TIO3HAHUSA
1 1 H. 1 ®dunsrka — HayKa O MPUPOJIE. bubmuotexa [JOK
Hay4Hbie MeTO/IbI IO3HAHHS https://m.edsoo.ru/ff0c32e2
OKPY>KaI0IlIero Mupa
2 ln 1 Ponb u mecTo pusuku B JlemoHcTpanusi. bubnuotexa [JOK
(GbopMUPOBAHNUN COBPEMEHHOM Tabauna «MeTobI https://m.edsoo.ru/ff0c33e6
HAy4YHOU KapTUHBI MHUpPA, B bu3nuecKux
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PAKTUYECKOM eI TeIbHOCTH UCCIIeIOBAHUIY.
Iroaen
Paznean 2. MEXAHUKA
3 2 H. MexaHu4ecKoe IBMKECHUE. Hemoncrpanun. @3- | bubmuoreka [[OK
OTHOCHUTEIIBHOCTD 1: omprT 1. Tabnuna https://m.edsoo.ru/ff0c3508
MEXaHMYECKOTO JBUKCHHUS. «3mepenue
[Iepemenienue, CKOpOCTB, pacCTOSTHHS U
YCKOpPEHHUE BPEMEHMY.
4 2 H. PaBHOMEpHOE TTPAMOIIMHENHOE JMemoncTpanuu. ®3- | bubmuoreka [JOK
JBIKECHUE 1: ombIThI 6, 7. DD-2: ¢. | https://m.edsoo.ru/ff0c3620
38, 39. Tabnumna
«Kunemaruka
IPSAMOJIMHEUHOTO
TIBKEHUS.
5 3 H. PaBHOyCKOpEHHOE Hdemoncrpamun. @3- | bubaunoreka [[OK
PSIMOJIMHEHHOE JIBHIKCHUE 1: onwITHI 8, 9. https://m.edsoo.ru/ff0c372e
Tabnuna
«OTHOCUTENBHOCTH
JIBKEHUS.
6 3 H CBoOoaHOE TazieHue. Y CKOpeHue bubmuotexa [JOK
CBOOOTHOTO TIa/ICHUS https://m.edsoo.ru/ff0c39cc
7 4 n. KpuBonunenHoe nBUKEHHE. bubmuotexa [JOK
JIBYOKEHME MaTepUAIbHOM TOYKU https://m.edsoo.ru/ffOc3ada
10 OKPY>KHOCTH
8 4 H. [TpuHIMIT OTHOCUTEIBLHOCTH bubmoreka IIOK
[anmunest. https://m.edsoo.ru/ffOc3be8
NHepunaibHble CUCTEMBI OTCUETA.
IlepBsiii 3ak0H HproTOHA
9 5 H. Macca tena. Cuna. [lpunnun JemoncTpamun. ®3- | bubmoreka [[OK
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CyIEepNO3ULINKU CHI. BTOpoii 3aKoH
HeroToHa ayist MmaTepuanbpHOM
TOYKHU

l: omwiTHI 15, 16, 19;
onbIT 20. ®3-2: c. 22.
Ta6nuna «BTtopoii
3aKkOH HbproToHaY;
onbITHI 18, 21.
Tabmuua «Tperuid
3akoH HproToHay.

https://m.edsoo.ru/ffOc3be8

10

Tpetnii 3akoH HprtoToHa aiist
MaTEpPUATBHBIX TOUECK

Jemoncrpanuun. O3-
l: omwiTHI 15, 16, 19;
onbIT 20. ®3-2: c. 22.
Ta6nuna «BTtopoi
3akoH HrroToHa»;
onbITHI 18, 21.
Ta6muma «Tpetnii
3akoH HeroToHay.

bubmoreka IIOK
https://m.edsoo.ru/ffOc3be8

11

6 H.

3aKOH BCEMUPHOTO TATOTEHUS.
Cuina tskectu. llepBas
KOCMHUYECKasi CKOPOCTh

JdemoHcTpanus.
Taomuma «Cuia
BCEMUPHOTO
TATOTEHUS Y, «Cuia
BCEMUPHOTO
TATOTEHUS,
«HckyccTBEeHHBIE
CIYTHHUKHU 3€MIIH»

bubmoreka IIOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

demoncrpanun. O3-
1: omerT 31. Tabnuma
«Ynpyrue
nedopmanuu. Bec u
HEBECOMOCThY.

but6moreka [JOK
https://m.edsoo.ru/ff0c3el8

13

7 H.

Cuina tpenus. Koaddurment
Tperus. Cuia COpOTUBIICHHUSI

Hemoncrpanuun. ®3-
1: ommbITHI 32, 33.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c3f76
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IMIpHU ABUIKCHUU TCJIA B JKUIAKOCTHU
HJIN 1a3¢C

Tabmna «Cunbl
TPCHUSD)

14

7 H.

[ToctynarenbHOE U BpalllaTeIbHOE
JBHKEHUE a0COJIFOTHO TBEPAOTO
tena. MomeHnt cuibl. [lnedo cunbl.
YcnoBus paBHOBECHS TBEPAOTO
Tena

bubmoreka IIOK
https://m.edsoo.ru/ffOc41a6

15

8 H.

Nmnynec MaTepruanibHOM TOUKH,
CHUCTEMBI MATEPUATIBHBIX TOYEK.
Nmnynbce cuiibl. 3aKOH
COXpaHEHMS UMITYJIbCA.
PeaktuBHOE nBUXKEHUE

Hemoncrpanuun. ®3-
1: ombrTel 36—39.
Tabmuna «3akoH
COXpaHCHUS
UMITYJIBCaY.

bu6moreka IJOK
https://m.edsoo.ru/ff0c43d6

16

8 H.

PaGoTta 1 MOIITHOCTH CHUJIBI.
Kunernueckas sneprus
MarepuanbHOi Touku. Teopema 00
W3MEHEHUU KHHETUIECKONH
SHEPTUHU

Jemoncrpanus. OO-
1: omerT 40.

bubmoreka IIOK
https://m.edsoo.ru/ff0c4502

17

9mH.

[TorenuunanbHasg SHEPTHUSL.
ITorenuuanbHas SHEPTUS YIPYTO
neOopMUPOBAHHOM MPYKUHEI.
[TorennuanbHas SHEPTUS Tea
BOJIM3M TOBEPXHOCTH 3EMIIH

bubmoreka IIOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHuanbHbIC U
HEIMOTCHIIMAIbHEIC CHIIBI. CBSI3h
pabOThl HEMOTEHITUATBHBIX CHII C
U3MEHCHHUEM MEXaHUYCCKOMU
DHEPIrUM CUCTEMBI TEJ. 3aKOH
COXpaHEHUSI MEXAaHUYECKOMN
SHEPTUU

JdemoHcTpanus.
Tabnura «3akoH
COXpaHEHUS PHEPTUHU B
MEXAHUKEY.
JdeMmoHcTpauus.
Tabmuma «CtaTuka.

but6moreka [JOK
https://m.edsoo.ru/ff0c478c
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19

10 H.

JlaGoparopHas padota
«HccnenoBanue cBsizu pabOTHI
CHJIBI C U3MCHEHUEM
MEXaHUYECKOUN SHEPTHH Tella Ha
MIpUMEPE PACTSHKEHUS PE3NHOBOTO
KTYTa

20

10 H.

KonTponbhas pabota no teme
«Kunemaruka. /[uHamuka.
3aKOHBI COXpaHEHUS] B MEXaHUKE»

bubmoreka IIOK
https://m.edsoo.ru/ffOc4b74

Paszpen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOINHAMUKA

Ochoswl MOJEKYIIAPHO — KUHemuyeckolul meopuu

21 11 H. 1 OCHOBHBIE MOJIOKECHUS JdemMoHcTpanum. bubmoreka IIOK
MOJIEKYJISIPHO-KUHETUIECKOMN Tabnuna «oHHBIH https://m.edsoo.ru/ff0c4dc2
Teopuu. BpoyHOBCKOE IBIXKEHUE. | IPOKEKTOP». OMBITHI
Hubdyzus u3z ®3-1: 67, 71.
22 11 n. 1 | Xapakrep ABUKEHUS U JleMoHcTpanus.
B3aMOJIENCTBUS YaCTHI] Tabmmma «/laBaeaue
BellecTBa. Mojenu cTpoeHus razay.
ra3oB, )KUJIKOCTEH U TBEPJBIX TEI
23 12 n. 1 | Macca monekyin. KonudectBo
BemiecTBa. [loctossHHas ABoraapo
24 12 n. 1 TerioBoe paBHOBECHE. Hemoncrpanuun. ®3-
Temmneparypa 2: c.24—28. Tabnuma
u e€ u3Mepenue. [lkana «Temmeparypar.
temneparyp Llenbcus
25 13 H. 1 Nneansusiii raz B MKT. OcHoBHoe | JlemoHcTpanms. bubmoreka IIOK

ypaBHeHue MKT

Tabnuna «YpaBHeHHE
COCTOSIHHSI HJI€aJTbHOTO
razay.

https://m.edsoo.ru/ffOc4fde
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26

13 u.

AOGcoitoTHas TeMIeparypa Kak
Mepa CpeIHEN KHHETHUYECKON
SHEPIruM ABUKEHHUS MOJICKYIL.
YpaBuenue Menneneena-
Knaneiipona

3akoH /lanmpToHa. ["a30BBIC 3aKOHBI

bubmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

14 u.

JlabopaTtopHas pabota
«HccnenoBanne 3aBUCUMOCTH
MEXy IapamMeTpaMu COCTOSHUS
Pa3peKEHHOTO Ta3a»

JMemoncTpanun. OO-
1: ompITEI 73, 76.
Tabnuua «YpaBHeHHe
COCTOSIHMSI MJI€AJIBHOTO
rasza

28

14 u.

N3onporueccsl B HACATBHOM Ia3e u
ux rpaduyeckoe NpeJICTaBICHNE

29

15 1.

BryTtpennss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
CHoCOOBI €€ U3MEHEHUS.
KonuuectBo TemnoTsl u pabdora.
BrayTtpennss sHeprus
0JIHOATOMHOTO MJI€aJIbHOTO Ta3a

bubmoreka IIOK
https://m.edsoo.ru/ff0c570e

OcHo8b1 MEPMOOUHAMUKU

30 15 n. Buael Tremionepenaun JMemoncTpamuu. ®3- | bubmuoreka [JOK
2:¢.52—54. Tabauma | https://m.edsoo.ru/ff0c5952
«BHyTpeHHs1s
sHeprus»; Tabnuma
«PaboTa razay.

31 16 1. V nenpHas TENI0EMKOCTD bubmoreka IIOK

BenecTBa. KOMMYecTBO TEMIIOTHI
pu Terionepenayde. AnuadaTHbIN
MpoIIeCcC

https://m.edsoo.ru/ff0c5¢c36
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32 16 1. [IepBb1it 3aKOH TepMOAMHAMUKUA U | [leMoOHCcTpanus. bubmuotexa [JOK
ero MprUMeHeHue K u3onporeccam | Tabiuima «3aKoHEI https://m.edsoo.ru/ff0c5¢c36
TEPMOJIMHAMUKI.
33 17 . HeoGpaTumMocTs npo1eccoB B JlemoHcTpanus. bubmoreka [JOK
npupoje. Bropoii 3akoH Tabnuna «3aKoHbI https://m.edsoo.ru/ffOc5efc
TEPMOJIMHAMUKHU TEPMOTUHAMHUKI.
34 17 n. [Tpunnun nevicteus u KI1/] JlemoHCTpanuu. bubanoreka I{OK
TETUTOBOY MalTUHBI Tabmump! «ITapoBas https://m.edsoo.ru/ff0c6230
MaIIuHa,
«YeThIpeXTaKTHBIN
JIBUTATEIh
BHYTPEHHETO
CrOpaHus,
«PeakTuBHBIC
JIBUTATEIIN.
35 18 H. uxn Kapro u ero KITJ] but6moreka IJOK
https://m.edsoo.ru/ff0c600a
36 18 . DKOJIOTUYECKHE MPOOIEMbI
TETJI0OHEPTETUKHU
37 19 n. O6o06maronuii ypox
«Monexymsipaast puznuka. OCHOBBI
TEPMOIMHAMUKI)
38 19 1. OO6o06maronuii ypok 1o Teme bubmoreka IIOK
«Monexynsipaas ¢puznka. OCHOBBI https://m.edsoo.ru/ff0c6938
TEPMOTMHAMHKI)
39 20 H. KonTtposarnas pabota o teme bubmmoreka [JOK
«Monekynsapras ¢pusnka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMHKI)
40 20 H. ITapooOpazoBaHue 1 KOHAEHCAIIUS. bubmuotexa [[OK
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VcnapeHnue u KUIeHUE https://m.edsoo.ru/ff0c63b6
Aepecamuvie cocmosinus eewjecmsa. Pazosvle nepexoowl.
41 21 u. 1 AOCONIOTHAS. 1 OTHOCHTEIILHAS bubmoreka IIOK
BJI&KHOCTh BO3/IyXa. https://m.edsoo.ru/ff0c64d8
Hacepimennsiii map
42 21 . 1 TBépnoe Teno. Kpucramwmueckue bubmuotexa [JOK
1 aMopQHBIC Tea. AHU3OTPOTIHSI https://m.edsoo.ru/ff0c65f0
CBOMCTB KpucTa/LIoB. XKukue
kpuctamibl. CoBpeMeHHbIE
MaTepUabl
43 22 H. 1 | IInaBneHue U KpUCTAILTU3ALIMS. bubmuotexa [JOK
VY aenpHas TEIIOTA TIABJICHUS. https://m.edsoo.ru/ff0c6708
CyO6naumanus
44 22 H. 1 | YpaBHeHue TemnoBoro 0anaHca bubmuoteka [JOK
https://m.edsoo.ru/ff0c6820
45 23 H. 1 | Pemenue 3ama4y Ha ypaBHEHUE
TEIJI0BOro OanaHca
Paznen 4. JaekTpoguHaAaMHUKAa
Dnekmpocmamuxa
46 23 H. 1 DJeKTpU3alus Tel. JMemoncrpanun. @3- | bubnauoreka [[OK
DnexTpudueckuii 3apsa. JIa Buga | 1: onbITel 94, 95 https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYCCKUX 3apsIIOB
47 24 H. 1 [IpoBOAHUKM, TUDIEKTPUKHA U bubmuotexa [JOK
HOJYIPOBOIHUKHU. 3aKOH https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS AIEKTPHUUECKOTO
3apsiaa
48 24 1. 1 B3aumogeiictBue 3apsinoB. 3akon | Jlemoncrpauuu. @3- | bubmuoreka [[OK
Kynona. Toueunbrii 1: oneiT 108. Tabmua | https://m.edsoo.ru/ffOc6ced
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AIEKTPUUECKUHN 3apsi]

<<9JI€KTpI/I‘ICCKI/I€

3apsabpD

49 25 H. Hanpsx€HHOCTB 3JIEKTPUYECKOTO bubmoreka [JOK
noJist. [IpHHIUTT CyTIepO3HIIHH https://m.edsoo.ru/ff0c6df2
BJEKTPUYECKUX Tonen. JInnnmu
HANPSKEHHOCTH

50 25 H. Pabota cun snexkrpocratuyeckoro | Jlemoncrpamuu. @3- | bubnuoreka [{OK
noJisi. [lorenmuan. PazHocts 1: ompit 113. Tabauma | https://m.edsoo.ru/ffOc6f00
MOTEHIIHAJIOB «ITorenuman. PazHoctb

MOTEHIINAJIOB)

51 26 H. [TpoBOAHUKY U TUAJIEKTPUKHU B bubmuotexa [JOK
AJIEKTPOCTATUICCKOM IIOJIC. https://m.edsoo.ru/ff0c7018
JlnsnexTpryeckasi IPOHUIAEMOCTb

52 26 H. OnekTpoémkocTb. Konaencarop HMemoncrpanun. @3- | bubnauoreka [[OK

1: ombrTer 116—118, https://m.edsoo0.ru/ff0c7126
122. Tabnuna
«DIIEKTPOEMKOCTH).

53 27 H. DIJIEKTPOEMKOCTD MJIIOCKOTO butmoreka [JOK
KOHJICHCaTopa. DHEprus https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa

54 27 H. JlabopatopHas pabota
"N3MepeHne 31eKTPOEMKOCTH
KOHJIeHcaTopa"

55 28 H. [IpuHuun AeicTBUS U TPUMEHEHUE

KOHJICHCATOPOB, KOITUPOBAIBHOTO
ammapara, CTpyWHOTO IIPUHTEpA.
DJIEKTPOCTATUYECKAs 3alUTA.
3azeMieHuE IIEKTPOPHOOPOB

Ilocmosnuwiti an1exkmpuyeckuti mox. Toku 8 pa3nuyHvlx cpedax.

56 | 28m.

‘ DNEKTPUYECKUI TOK, YCIOBUS €ro ‘ JemoncTpanun. OO-
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cyuiecTBOoBaHusA. [I0CTOSIHHBIN TOK.
Cuna Toka. Hanpsbxenue.
Conportusnenue. 3akoH OMma s
y4acTKa Lenu

1: ompITeI 123, 124.
Ta0muma
«IlocTosTHHBIN
BJIEKTPUUYECKUN TOK»;
®3-2: c. 58, 59.
Tabmnmia
«ITocTosTHHBIN
BJIEKTPUYECKUN TOK)

57

29 1.

[TocnenoBarensHoOE,
napajijieIbHOe, CMEIIaHHOE
COEIMHEHHE MMPOBOTHUKOB.
JlabopatopHas pabora «3yuenue
CMEIIaHHOTO COETUHEHUS
PE3UCTOPOBY

demoncrpanun. OO-
2:c¢. 61. Tabmuna
«ITocTosTHHBIN
BJIEKTPUYECKUN TOK»

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c74f0

58

29 H.

PaGoTta u MoIHOCTE
3JIEKTPUYECKOTO TOKA. 3aKOH
Jlxoyns-Jlenna

bubmoreka [IOK
https://m.edsoo.ru/ff0c7838

59

30 H.

3akoH OMa JiJ1s TOJTHOM
(3aMKHYTOM) 2JIEKTPUYECKOM IETIH.
KopoTtkoe 3aMbikanHue.
JlabopatopHas pabota
«3mepenne DJIC ucToOUHMKA TOKA
Y €r0 BHYTPEHHETO
COITPOTHUBJICHUS

bubmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

60

30 u.

DJIEKTPOHHAs! TPOBOJIMMOCTh
TBEPJIBIX METAJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT
TEeMIIepaTyphl.
CBepXIIpoBOAMMOCTh

JdemoHcTpanus.
Ta0Onuma

«DJIEKTPUYECKUMN TOK B

METaJIax».

61

31 H.

DJIEKTPUYECKUI TOK B BaKyyMe.
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CBoiicTBa 3JIEKTPOHHBIX TyYKOB
62 31 n 1 | [lomynmpoBOIHUKH, UX JleMoHCcTpanusi. bubmuotexa [JOK
COOCTBEHHAs M MPUMECHAs Tabmumna https://m.edsoo.ru/ff0c84ae
npoBoAUMOCTh. CBoiicTBa p—N- «IIpoBogrMOCTB
nepexoza. [lomynmpoBOAHUKOBEIE | TIOTYIPOBOTHUKOBY,
puOOpbI ®D3-2: c. 71. Tabnuua
«p—n-Ilepexom»
63 32 H. 1 DnexkTpudeckuil TOK B pactBopax u | Jlemoncrpanun. ®3- | bubnnoreka [JOK
paciuiaBax 3JIeKTPOJIUTOB. 1: ompiT 150. Tabauma | https://m.edsoo.ru/ff0c82ba
DNeKTpoUTUIeCKast «INEKTPUIECKUHN TOK B
JUCCOLMAIIMS. DIEKTPOIIU3 AIEKTPOIUTAX
64 32 H. 1 DJIEKTPUYECKUM TOK B ra3ax. JlemoHCcTpanus. bubmuotexa [JOK
CaMOCTOATEIBHBIN U Tabnuma https://m.edsoo.ru/ff0c84ae
HECAMOCTOATENBHBIA pa3psia. «ONEKTPUYECKUI TOK B
Monnus. [1na3ma razaxy.
65 33 1. KonTtponrhas paboTa no teme bubmoreka [JOK
«Onekrpocraruka. [TocTosTHHBIN https://m.edsoo.ru/ff0c8a8a
3JIEKTpUYECKu TOK. Toku B
Pa3ITUYHBIX Cpeax»
66 O6o06mraronuii ypox butmoreka [{OK
«DJIEKTPOTMHAMUKAY» https://m.edsoo.ru/ffOc86fc
67 33 H. DneKTpuYecKrue MpUOOPhI U UX
PAKTUICCKOE TIPUMCHCHHE.
[IpaBuna TeXHUKH 0€30MaCHOCTU
68 O6o6mmaronuii ypok o remam 10 bubmoreka IIOK
Kjacca https://m.edsoo.ru/ffOc8f6c

OO611ee KOIUYSCTBO YacOB IO Iporpamme — 68
KonTponbubix paboT — 3
JlaGopatopHbIX padoT - 3
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TEMATHYECKOE IINTAHUPOBAHUE, PU3UKA 11 KJIACC

DIIEKTpOMarHuTHas
WHTYKIIUS

BzanMoaeicTBre MOCTOSTHHBIX
MarHuToB. MarHuTHoe noie.
BekTop MarHuTHOM MHIYKIMH.
[IpyHIMD cynepno3uuun
MarHMTHBIX oJIeH. JInaun
MarHuTHOW MHAyKuuu. Kaptuna
JIMHUA MAarHUTHOW MHAYKIIUA TOJIA
MMOCTOSIHHBIX MAarHUTOB.
MarnutHo€e 1oJjie MPOBOIHUKA

¢ TokoM. KapTrHa TuHUNA HHAYKIUU
MarHuTHOTO HOJISI JIIUHHOTO
MPSAMOTO MTPOBOJIHUKA U 3aMKHYTOT'O
KOJIBLIEBOT'O MPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcreaa.
B3anmoneiicTBre mpoBOIHUKOB

C TOKOM.

Cunia Amnepa, e€ MOAyJib U
HaIrpaBJICHUE.

Cuna JlopeHna, €€ MoayJb U
HanpasJieHHE. [[BrkeHne
3apsIKEHHOUN YaCTHULIbI

HanmenoBanne
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe coepkaHue
n/m 9acoB 00yYarommxcst
y4eOHOro npeaMera
Paznen 1. DiaexkTpoguHaMuka
1.1 | MargurHOE T10J1€E. 11 ITocTossTHHBIE MATHUTHIL. [IpoBeneHne FKCIEpUMEHTA: U3YUCHUE

MAarHATHOTO IOJIS KATYIIKH C TOKOM;
VCCIICIOBAHUE JEHCTBUS IIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
VCCIIEIOBAHUE SIBJICHUS
AIEKTPOMAarHUTHOM UHTYKIIMH.

OneHka aOCOJIFOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN N3MEPEHUN (PU3UUECKUX
BEJINYMH.

OObscHEHNE IPUHIUIIOB AEUCTBUS U
yCJIOBUI 6€3011acHOr0 MPUMEHEHUS
MOCTOSIHHBIX MAarHUTOB,
ANEKTPOMATHUTOB, JIEKTPOABUTATES,
YCKOpHUTEIIEH 3JIEMEHTAPHBIX YaCTHLL,
WHIYKIIMOHHOW IIEYH.

Pemienue pacu€THbIx 3a1a4

Ha MpUMEHEeHHE (HOPMYJT TEMBI
«MarnuTtHoe nosje. DIeKTPOMarHuTHas
WUHIYKLHS.

Pemienne kauecTBEHHBIX 3a7a4

C OIIOPOM HA U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
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B OJIHOPOJTHOM MAarHUTHOM TIOJIE.
Pabora cumnel Jlopenta.

SIBrIeHME ANEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHuTHOW WHIYKIIUH.
DNEKTPOJBIXKYIIAS CUIA UHIYKIIUH.
3aKOH 3JIEKTPOMArHUTHOU
uHaykuuu @apanes.

Buxpesoe aiekTpuueckoe 1mose.
DIIEKTPOABHXKYIIAS CHJIA MHIYKIAN
B MMPOBOJIHUKE, IBUKYILIEMCS
IIOCTYIIATEIBHO B OJJHOPOJHOM
MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NunykTtuBHOCTSL. fBIICHUE
CaMOMHIYKIINH. DJIEKTPOIBUKYIIAS
CUJIa CAMOMHIYKIIUU.

DHeprus MarHUTHOTO MOJISI KaTYyIIKH
C TOKOM.

DIIEKTPOMAarHUTHOE TOJIE.
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE MPUMEHEHUE:
MOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI,
ANEKTPOABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHII,
VMHIYKIIMOHHAS M1€Yb

ABJICHHSI TeMbI « MarHuTHOE MOJIE.
DIIEKTPOMAarHUTHAS! UHIYKLIHSD).
OnpeneneHre HaNpaBiIeHUs BEKTOPa
WHYKIIMM MAarHUTHOTO TOJIs
MIPOBOJAHUKA C TOKOM, CUJIbI AMIiepa
u cwibl JIopeHna.

Pacno3znaBanue (pu3nueCcKux SBICHUMI
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
YKU3HH: B3aUMOJICHCTBUE MArHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUA,
JIEMCTBUE MarHUTHOTO MOJISl Ha
IIPOBOJIHUK C TOKOM M JIBHOKYLIUICS
3aps.

AHaJIN3 3JIEKTPOMATHUTHBIX SBICHUN
C MCIOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHOM MHIYKIIVH.
Onrcanue n3y4yeHHbIX CBOMCTB
BEILECTB U AJEKTPOMAarHUTHBIX
SBJICHUH C UCIIOJIb30BAaHUEM
(bU3MYECKUX BEJIMYMH: UHIYKIUS
MarHMTHOTO MOJisA, cujla AMrepa, cuiia
JlopeHua, UHAYKTUBHOCTh KaTYIIKH,
HHEPrUs JIEKTPUUECKOT0 1 MArHUTHOTO
oJjen

Hroro no pazgeny

11
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Pa3nen 2. Kosie0aHus 1 BOJIHBI

2.1

MexaHU4ecKue 1
ANEKTPOMArHUTHbHIC
KoJicOaHus

KonebarenbHas cucrema.
CB00OOIHBIE MEXAaHUYECKUE
koseOanus. ['apmoHnyeckue
kojebanus. [lepuon, yactora,
aMITATyAa ¥ aza KojaeOaHu.
[Ipy>XKMHHBIN MasATHUK.
MareMaTnyeckui MassTHUK.
YpaBHeHUE TAPMOHUYECKUX
kosebanuil. [IpeBpaiienue suepruu
IIPU TaPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIi KOHTYP.
CB0OOIHBIE AJIEKTPOMArHUTHbHIC
KOJIeOaHUs B UACATHBHOM
K0JIe0aTeTbHOM KOHTYpE. AHAJIOTHS
MEXIy MEXaHUYECKUMHU U

QJICKTPOMAIroHuUTHBIMHA KOJICOAHUSIMU.

®opmyna ToMcoHa. 3aKkoH
COXPaHEHUs YHEPTHH B UJCATBHOM
K0JIe0aTeIbHOM KOHTYpE.
IIpencrasieHnue o 3aTyXaroux
Kosie0aHusX. BeIHYKIeHHBIS
MEXaHUYEeCKUe KoJIeOaHus.
Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMArHUTHBIE KOJICOaHNS.
IlepeMeHHBIN TOK.

CunycouanbHbIN TEPEMEHHBIN TOK.

HccenenoBanue napameTpoB
KOJIe0aTeIbHON CUCTEMBI — ITEPUO/IA,
JaCTOTHI, AMIUTATYABI U (ha3bl
KoJieOaHuM (MPYKUHHBINA W/ UITH
MaTeMaTUYECKU MAsITHUK).
Habmronenue 3aryxaromux KojieOaHu.
HccnenoBaHue CBOMCTB BHIHYK/IEHHBIX
KoJieOaHui.

Habmronenue pezonanca.

IIpoBeneHue 3KCEpUMEHTA:
HCCJIEIOBaHKE 3aBUCUMOCTH MepUoa
MaJbIX KojeOaHuii rpy3a Ha HUTU

OT JUTMHBI HUTH ¥ MAacChI TPy3a;
MCCJIEIOBAHNE TIEPEMEHHOTO TOKA

B LIETIM U3 MOCEI0BATEIHLHO
COEIMHEHHBIX KOHEHCATOPa, KaTYIIKA
U pEe3UCTOpA.

OreHka aOCOFOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3UUECKUX
BCJIMYHH.

OOBsICHEHUE TTPUHITUTIOB JICHCTBHS U
yCJIOBU 0€30MacHOTr0 MPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, TEHEpaTOpa
MEPEMEHHOTO TOKA, JINHUU
AIIEKTpoINepeay.

Pemenne pacu€THbIX 337124 C SBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE

3HAYCHUC CUJIbI TOKA Y HAITPSIKCHHA.

Tpanchopmarop. [IponsBoacTso,
nepeaayda u noTpedieHue
AIEKTPUYECKOUN IHEPTUN.
DKOJIOTUYECKHUE PUCKU

IIpU ITPOU3BOACTBEC SJICKTPOSHCPIUH.

KynbTypa ncnosibzoBanus
AJIEKTPOIHEPTUU B IIOBCETHEBHOM
YKA3HU.

TexHuueckue ycTpoucTaa u
IIPAKTUYECKOE IPUMEHECHUE:
AIEKTPUYECKUH 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, IMHUU
AJEKTpoIepenay

3aJIaHHON (PU3UIECKON MOJIEITHIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpPMYJI, ONTUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
Kosie0aHusl.

Omnucanre MEXaHHYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMIA

C UCIIOJIb30BaHUEM (PU3UYECKUX
BEJIUYMH: TICPUOJ ¥ 4aCTOTa
KoJIeOaHui, aMIUIUTY/ 1A U (aza
KOJIeOaHM, 3apsil U CHUJia TOKA

B TAPMOHHYECKHUX DJICKTPOMArHUTHBIX
KOJIeOaHUsIX.

Pemenne kauecTBEHHBIX 3314

C OIIOPOW Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTIMCHIBAOIIINC
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
Kosie0aHusl.

PaGoTa B rpymnmax npu riaHUpOBaHUH,
MIPOBEICHUH U UHTEPIPETAIINH
PE3YNBTATOB OIBITOB, U AHAJIN3E
JOTIOJTHUTETHBHBIX UCTOYHHUKOB
uH(pOpMAaIUK 110 TEME

2.2

MexaHu4ecKue 1
ANIEKTPOMArHUTHbHIC
BOJIHEI

Mexanuyeckue BOJIHbBI, yCIOBUS
pacnpocrtpanenus. [lepuos.
CKopocCTh pacipOCTpaHEHUS U
JIMHA BOJIHBL. [lonepeunsie n

N3yuenue oOpazoBanus u
pacnpocTpaHEHUS ITONIEPEUYHBIX U
MPOJOTBHBIX BOJIH.
Habmonenue orpaskeHus
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MPOAOJIbHBIE BOJIHBL.
WuTtepdepentus u nudpakims
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ['pOMKOCTB
3ByKa. BricoTa Tona. TemOp 3ByKa.
DIEKTPOMAarHUTHBIE BOJIHBI.

Y cnoBus n3IIydeHUs
AIEKTPOMArHUTHHIX BOJIH. B3anmHas
opueHTanus BeKTopos E, B,

U B 2JIEKTPOMArHUTHOM BOJIHE.
CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakX€HUE, MPEJTOMIICHHUE,
nossipuzanus, audpaxius,
uHTepdpepenius. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[[Ixana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue 2JIeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHLIMTIBI paTUOCBSI3U U
TeneBuaeHUs. Paninonokanus.
DJIEKTPOMATrHUTHOE 3arpsi3HEHUE
OKPYKaIOLIEN CPEJIbL.
TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPAa3BYKOBasl IMATHOCTHUKA

B TEXHUKE U MEAULIMHE, pajap,

U MpeIoMIIeHUs, HHTep(epeHIun 1

T paKui MEXaHNYEeCKUX BOJIH.
HabGnronenue cBsi3u r[pOMKOCTH 3BYKa U
BBICOTHI TOHA C AMIUIUTYION U
4acTOTOM KOJI€OaHMI1, 3BYKOBOIO
pEe30HaHca.

HccnenoBanne cBOICTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE,
IIPEJIOMJIEHUE, MTOJIAPU3ALS,
nudpakiys, “HTEpPEpEeHLIUS.
N3ydeHune ycaoBUil U3ITyUYECHUS
AIIEKTPOMATHUTHBIX BOJIH, B3AUMHOMN
opueHTanuu BekTopoB E, B,

U B QJIEKTPOMAarHUTHOM BOJIHE.
N3ydeHune npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbsicHEeHUE IPUHIIMIIOB IEHCTBUS U
yCJIOBH 0€30MacHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPA3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEJIULIMHE, pajiapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBU-neun.
Pemenue pacu€THBIX U Ka4€CTBEHHBIX
3a/1a4 ¢ OMOPOU HAa U3YUEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONTUCHIBAOILINE
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paaronpUEMHHUK, TEIEBU30D,
aHTeHHa, Teneon, CBU-neup

pacnpocTpaHeHUE MEXaHUYECKUX U
AIIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTUM JIJIsl TTOUCKA,
CTPYKTYPHUPOBAHHUS, THTEPIIPETALUU U
MpeICTaBICHNs] HHPOpMaLIUU

MIPU MOJITOTOBKE COOOIIEHUI

00 HUCIOJIb30BaHUU 3IEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

VYyacTtue B IucKyccun

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUN
OKPYKaIOIIEH CPEIbL.

PaboTa B rpynmnax npu mjiaHupoBaHUH,
MPOBEICHUH U UHTEPIPETALIMU
PE3YNbTATOB OIBITOB U aHAJIU3E
JIOTIOJTHUTENBHBIX UCTOYHUKOB
uH(pOpMAaIUK 110 TEME

2.3

Onrtuka

10

I'eomerprueckas onrTuka.
[IpsamosMHENTHOE pacpOCTPaHEHUE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. TOYeUHbIN UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoeHue
M300paKEeHU B MIIOCKOM 3epKalie.
IIpenomiienue cBeTa. 3aKOHBI
MpEIOMJICHUS CBETa. AOCOTIOTHBIN
nokasaresnp npenomiienus. [loaHoe

N3ydenue sBII€HNs TIOJHOTO
BHYTPEHHETO OTPaXEHUs, €T0
IIPUMEHEHUS B CBETOBOJIE.

N3yyenne Mmoaenen MUKpPOCKOIIA,
TEJIECKOIIA.

ITonmydyeHue criekTpa ¢ IOMOILBIO
IPU3MBI U TU(PPAKIIMOHHON PEIIETKH.
M3mepenne noxkasaress NpeaoMIICHUs
CTEKIJIA.

HccnenoBanue CBOMCTB H300paKEHHIA

59



BHYTPEHHEE OTPaXKECHUE.
[IpenenpHbIN yro MoaHOTro
BHYTPEHHETO OTPAKCHUSI.
Hucnepcust cBeta. ClioKHBIN COCTaB
oenoro ceeta. LBer.

Colwuparolue 1 paccenuBaroIue
nuH3bl. ToHKas JnmH3a. POKYCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOM JMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux JuH3ax. @opmyna
TOHKOW JIMH3bI. Y BEJIMYCHUE,
JIaBa€MO€ JIMH30M.

[Ipenensl npUMEHUMOCTH
T€OMETPUYECKON OINTHUKH.
BonnoBas ontuka. Mntepdepenuus
cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAECHUS MAKCUMYMOB
1 MUHHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT ABYX CUH(a3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. {udpakunonHas
peméTrka. Y clioBre HaOIIOACHUS
TJIABHBIX MAKCUMYMOB IPU TTaJICHUN
MOHOXPOMATHYE€CKOTO CBETA

Ha MU (PPaKIIMOHHYIO PEIIETKY.

B JIMH3aX.
OObsicHEeHUE IPUHITUTIOB IEHCTBUS U
yCIIOBUI 6€30MacHOTO MPUMEHEHHUS
OYKOB, JyTibl, (hOTOAMIIApATA,
MIPOEKIIMOHHOTO anmnapara,
MHKPOCKOIIa, TENIECKONa, BOJOKOHHOMN
ONTHKH, TUPPAKIMOHHOW PEIIETKH,
HOJIIPOH .

Pemenue pacuéTHpIX 3a1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI T€OMETPUUECKON ONTUKH.
[Toctpoenue u onucanue N300paxeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOMW JIMH30M.

PaccMmoTtpenue nipenenos
IPUMEHUMOCTH T€OMETPUIECKON
OITHKH.

PacnioznaBanue pusnveckux sBICHUN
B OITIBITAX U OKPYKAIOLIEH KU3ZHMU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, IPEJIOMIICHHUE,
uHTephepeHus, TuPpakius u
MOJISIpU3ALUs CBETA, AUCIIEPCHSI CBETA.
N3yuenue yciioBuit HaOII0ICHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEp(PEPEHIIMOHHOMN KapTHUHE
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[Tonapu3zanus ceera.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE IPUMEHEHUE:

OYKH, JIyna, (poroanmapar,
IIPOCKIIMOHHBIN arapar,
MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OITHKA, AUPPAKIIMOHHAS PEIIETKA,
MOJIIPOU

OT IBYX CUH(a3HbBIX KOT€PEHTHBIX
VCTOYHUKOB.

VY cnoBue HaOIOIEHUS TTIABHBIX
MaKCUMYMOB IIpY MaJICHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPAKIUOHHYIO PEIIETKY.
AHaJIN3 ONITHYECKUX SIBJICHUI

C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPAHEHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI ITPEJIOMIICHUS CBETA.
OnucaHne ONTUYECKUX SBJICHUN

C UCTOJIb30BaHUEM (PU3UYECKUX
BEJINYMH: (POKYCHOE PACCTOSIHUE U
ONTHYECKAS CUJIA JINH3bI

Hrtoro no pazneny

24

Pa3nen 3. OcHOBBI crielHAJIBHON TEOPUN OTHOCHTEIbHOCTH (1as1ee — CTO)

3.1

OCHOBBI CIIEITUATEHON
TEOpHUHU
OTHOCHUTEJIHLHOCTH

4

['panuLIBI IPUMEHUMOCTH
KJIaCCUYSCKOM MEXaHUKH.
IToctynartsl ciequaibHON TEOPUU
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MPUHIIAI OTHOCUTEILHOCTU
OUHIITEHHA.

OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMeJIJICHUE
BPEMEHH U COKPAIIECHUE JIJIUHBI.

Pemrenne xauecTBEHHBIX 33124

C OMOPOM HA U3YUYEHHBIE MMOCTYJIAThI
CTO.

Hcnonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH JJIs1 IIOUCKA,
CTPYKTYpHUPOBAHUS, UHTEPIPETALINU U
peACcTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TPaHUIaX
IIPUMEHUMOCTH KIJIACCHYECKON
MexaHuku 1 ocHoBax CTO
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DHeprus 1 UMITYJIbC
PENSTUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJIbCOM PEISTUBUCTCKON
YaCTULIBI. DHEPTUS TOKOS

Hroro o pazneny

Pa3nen 4. KBanToBasi pusuka

4.1

DJeMeHTHI KBAHTOBOM
OIITHUKH

®otonsl. opmyina [1naHka cBs3n
SHEpPruu (POTOHA C €ro YaCTOTOM.
DHeprus ¥ UMIYJIbC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboroaddexra. OnbITHI

A.T". CroneroBa. 3aKOHBI
dbotorddexra. YpaBHeHUE
OuinmTeHa 1 Gotodrddexra.

«Kpacnas rpanuna» porodddekra.

JlaBnenue cBeta. OMbIThI

I1.H. JIeGenena.

XHUMHYECKOE JCHCTBUE CBETA.
TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
dhoTo311eMEeHT, (hOTOTATUHK,
COJIHEUHas OaTapesi, CBETOIHO/T

Hao0mronenue pororddexra

Ha YCTAaHOBKE C IMHKOBOW TIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dhoTodrddekra.

OOBsicCHEHHE OCHOBHBIX TPUHIIUATIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB,
Takux Kak: GOTO3JIeMEHT, (OTOAATUHK,
COJIHEUHas OaTapesi, CBeTOIUO0/; U
YCJIOBUM UX 0€30MaCHOTO MPUMEHEHHUSI
B IPAKTUYECKON KU3HU.

Periennie pacu€THbIX 3a/1a4 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyYJT KBAaHTOBOU OTITHKH.
Perienne kauyecTBEHHBIX 3aa4

C OIIOPOM HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOMW OTNITHKH.
PacniosnaBanue Gpusndeckux sBICHUAN
B y4€OHBIX OTbITAX:
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dboToanekTpudeckuii 3G PexT, CBeToOBOE
JTaBJICHUE.

Omnucanne N3y4eHHBIX KBAHTOBBIX
SIBIICHUH ¥ MTPOIIECCOB

C MCTIOIb30BaHUEM (PU3MUECKHUX
BEJIMYMH: CKOPOCTH JICKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI U YaCTOTA CBETA,
AHEPTUS U UMITYJILC POTOHA

4.2

Crpoenune aToma

Monens atoma ToMmcoHa. OnbITH
Pesepdopaa no paccesHuio
o-yactull. [ Inanerapnas Mmonenp
atoMma. [loctynarel bopa.
W3nydenuie u norioiieHne GoToHOB
MIpY MEPEXOJIE aTOMa C OAHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cneKTpoB. CEKTp YPOBHEN YJHEPTUH
aToma BOAOpoAa.

BomHoBBIE cBOMcTBa yacTHUIl. BOHEBI
ne bpoinsa. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CHoHTaHHOE U BBIHYXJIEHHOE
W3JIyYEHHUE.

TexHuueckue ycTponcrsa u
MIPAKTUYECKOE ITPUMEHEHHE:
CIIEKTpaJIbHbIN aHAIU3
(cmekTpocKon), 1a3ep, KBaHTOBbII
KOMIIBIOTED

N3yuenne monenu onsita Pesepdopa.
IIpoBeneHne sKcrIepuMEHTa

10 HaOJIIOJIEHUIO JIMHEMYaTOro CIEKTpa.
OneHka abCOIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3UUECKUX
BEJIMYHH.

N3yuenne monenu aroma: TomcoHa,
MJIaHETapHON MOJIENIN aTOMa, MOJIENH
atoma bopa.

N3yueHue crekTpa ypoBHEN SHEPTUU
aToMa Bojopozaa. O0bsiCHEHHE
IIPUHIUIIOB IEMCTBUSA U YCIOBUI
0e30MacHOro MPUMEHEHHUS
CIEKTPOCKOTIIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEpA.

Pemenune kauecTBEHHBIX 3a/1a4

C OIOPOM Ha U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PHU3HUECKHE
ABJICHMS 110 TeMe «CTpoeHUE aTomay.
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Pacnio3znaBanue (pu3nyuecKux SBICHUMI
B y4€OHBIX OMBITaX: BOSHUKHOBEHHE
JIMHEWYATOr0 CIEKTPA U3JIYyYEHUS.
AHaJN3 KBaHTOBBIX IIPOLIECCOB U
SBJICHUM C UCIIOJIb30BAaHUEM
IIOCTYJIaTOB bopa

4.3

ATOMHOE PO

DKCIEPUMEHTBI, TOKA3bIBAIOIIIHEC
CJI0KHOCTBH CTPOCHHSI AJIpa.
OTKpBITHE paTMOAKTUBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEEICHUIO COCTAaBA
PaZMOAKTUBHOTO U3ITyUCHHUS.
CsoiicTBa anb(da-, 6eTa-,
ramMma-u3nydenus. Biusane
PaMOaKTUBHOCTH Ha >KUBBIC
OpTaHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyknonnas mozaens sapa
['eitzenOepra-NBaneHko.

3apsna sapa. MaccoBoe 4uciIo sipa.

N3oTorIbL.
Anbda-pacnag. IIEKTPOHHBIN U

MTO3UTPOHHEIN OeTa-pacmas. ['amma-
U3ITydeHHE. 3aKOH PaIMOAKTHBHOTO

pacnaja.
DHeprusi CBsI3U HYKJIOHOB B SJIpE.
SlnepHble CUIIBI.

N3ydeHne SJKCIEpUMEHTOB,
JTIOKa3bIBAIOLINX CJI0KHOCTh CTPOCHUS
aTOMHOTO s17Ipa.

HccnenoBanne TPEKOB YaCTHI]

(10 roToBBIM (oTOrpaPuUsIM).
N3yuyenue a1epHbIX CUJl, SAEPHBIX
peaklMii CHHTE3a U paciaja,
TEPMOSIIEPHOTO CUHTE3A.

N3yueHne HyKIIOHHOM MOJIENH s1Ipa
['eiizenbepra-MBaneHko.

OObsicHEHUE yCTpOIICTBA U
IIPUMEHEHUS TIO3UMETPA, KAMEPBI
BunbcoHa, sspepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJyYEHHBIE 3HAaHUs, B T.4. O 3apsaie
Y MacCOBOM YHCIIE Sapa.
Pacno3naBanue pu3NUeCKUX SIBICHUIM
B yU€OHBIX OMBITaX U B OKPYXKaroleil
’KU3HU: €CTECTBEHHAs U HICKYCCTBEHHAs
pPaJMOaKTUBHOCTD.
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JledexT Maccol sipa.

Snepneie peakuuu. Jlenenue u
CUHTE3 sJIEP.

S nepnbii peaktop. TepMosiaepHbIN
cuntes. [Ipobiaembl U mepCeKTUBbI
AJIEPHON SHEPrETUKH.
DKOJOTUYECKUE ACTIEKTHI SJIEPHOU
DHEPIrETUKHU.

DJieMeHTapHbIe YacTUlbl. OTKPBITHE
MTO3UTPOHA.

MeTtonapl HAOIIOACHUS U
PETUCTPALIUU DJIEMEHTAPHBIX
YaCTUL.

DOyHIaMEHTAIbHBIE
B3auMoAeuCTBUA. ENMHCTBO
(bu3MYEeCcKO KapTHHBI MUPA.
TexHnueckue ycTpomucTaa u
MPAKTUYECKOE MPUMEHECHHUE:
JIO3UMETP, Kamepa BuibcoHa,
AJIEpHBINA peakTop, aToMHasi bomOa

Onucanue KBaHTOBBIX SIBJICHUU U
ITPOLIECCOB C MCIIOJIB30BAaHUEM
bu3NYECKUX BETUYHH: TEPHO/T
MOJIypaciaia, SHEPTUs CBSI3U ATOMHBIX
anep, neexT Macchl spa.

AHaJN3 MPOIECCOB U SBJICHUI

C UCITOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsAia, 3aKOH
COXpPaHEHMSI MacCOBOI'0 YHCIIA,
noctynarsl bopa, 3aKkoH
PaIMOAKTUBHOIO pacIajia.

VYyacTue B paboTe Kpyrioro croja
«DyHaamMeHTalbHbIE B3aUMOIECHCTBHUS.
EnuHcTBO U3nyueckoil KapTUHBI
MHUPay.

Hcnonp3oBanre HHPOPMAIMOHHBIX
TEXHOJIOTHH JIJIsl IOMCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIMU U
npecTaBiIeHus] HOOPMaLUK TPU
MOATOTOBKE COOOIIEHU O MPUMEHEHUN
3aKOHOB KBAaHTOBOU (PM3UKHU B TEXHUKE
Y TEXHOJIOTHUSAX, YKOJIOTHUYECKUX
acCIeKTax sJIEPHON PHEPTEeTUKU

Hroro no pasneny

15
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Pa3zpnen 5. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKH

5.1

DNEMEHTHI
aCTPOHOMUH U
acTpou3uku

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MEPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3gnoro nebda. Co3pe3aus,
SpKUE 3BE3/IbI, TUTAHETHI, UX
BUJIMMOC JIBHKCHHE.

Comnneunas cucreMa.

Connne. CotHeuHass aKTUBHOCTb.

Hctounuk sHeprun CoytHIA U 3BE3 .

3BE3/bl, UX OCHOBHBIE
XapakTepUCTUKU. J{narpamma
«CHEKTPAIBHBIN KJIACC —
CBETHUMOCTB». 3BE3/IbI TJIaBHOM
MOCJIEA0BATEIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» JJIsl 3BE3T
TJIAaBHOM MOCJIEA0BATEILHOCTH.
BnyTtpenHee crpoeHue 3BE31.
CoBpeMeHHBIE TPEACTABIEHUS

O ITPOUCXOXKIAECHUU U IBOIIOLUU
CouHiia ¥ 3B€311. DTanbl )KU3HU
3BE3 L.

Mauneunsii [1yts — Hama ['anakTuka.
ITonoxxenue u aBrxenue CoHIa

B ['amaktuke. TUIbI raJakTUK.
PaanoranakTviku U KBazapsl.
UYeEpHbIe ObIPHI B SIAPAX TATAKTUK.

IToaroroBka cooOIeHM 00 dTanax
Pa3BUTHS ACTPOHOMUU, O TPUKIATHOM
1 MUPOBO33PEHYECKOM 3HAUYCHUHU
aACTPOHOMMH, O METOJIaX MOJIyYEHUS
HAaY4YHBIX aCTPOHOMMWYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOM
aACTPOHOMMUH.

N3ydenne COBpEMEHHBIX
MIPEJICTaBICHUI O MPOUCXOXKICHUN U
sBosroIy CoJTHITA U 3BE3.
N3ydeHue TUIIOB rajlakTHK,
PaMOTAIAKTUK U KBa3apoB.
N3yuenne nBUXKEHUSI HEOECHBIX Te,
ABOJIIOIMH 3BE311 U BeenneHnou,
MPOLIECCOB, MPOUCXOIALINX B 3BE3/1aX,
B 3BE3JHBIX CUCTEMAX,

B MEXTaJaKTUYECKOM cpefe,
MacTabHOU CTPYKTYphl BeeneHHOW.
OOwbsicHeHue pacmmpenus Beenennoi
Ha OCHOBE 3akoHa Xa00:a.
[ToaroToBKa K 0OCYKIECHUIO
HEpeIIeHHBIX ITP00OJIeM aCTPOHOMHMH.
[IpoBenenue HabmOACHUIN
HEBOOPYKEHHBIM IJ1a30M

C UCTOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH I ONpeIeTICHUs
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. Penukrosoe
U3IIy4YCHHE.

MacuitabHast CTpyKTypa
Bcenennoii. Meraranakruka.
Hepeménnsie mpoOaemsl

MOJIOKEHUST HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ua CeBepHOro noiayuapus

U ApKUE 3BE3/BL.

[IpoBenenne HAOIIOICHHI B TEIECKOI
Jlynsbl, miianer, Mieunoro IlyTu.
VYyacTre B ITUCKYCCHUH O HEPEIIEHHBIX
npobsieMax aCTpOHOMUU

aCTPOHOMHHU
Hroro no pazaeny 7
Pa3nes 6. O0o01maroniee noBTopeHue
6.1 | O6ob6maroree 4 O0600uIeHNe U cucTeMaTU3alus VYyacTue B AUCKYCCUU O poJIH (PU3UKU
MOBTOPEHUE COJIEpKaHusl pa3/iesioB Kypca Y aCTPOHOMUU B Pa3JIMYHBIX cepax

«Mexanuka», «MoJekysapHas
bu3MKa U TEPMOJUHAMUKAY,
«QnekrponuHaMukay, «Konebanus
Y BOJIHBD, «OCHOBBI CHEUAIBHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanToBast pusnkay, « QIeMeHTHI
aCTPOHOMUU U aCTPOPU3UKIY.
Ponb pusuku u actpoHoMuu B
AKOHOMMYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M 3THUYECKOU cepax
JEATEIbHOCTH YEJIOBEKA, POJIb U
MecTO (PU3BUKHU U aCTPOHOMHUH

B COBPEMEHHOU Hay4YHOU KapTUHE
MUpa, 3Ha4CHHUE ONUCATEIbHOM,

JIeSATCIBHOCTH YeJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(dbu3nYecKol KapTUHBI MUpPA B PAITY
COBPEMEHHBIX MPEACTaBICHUN

0 MPUPOJIE.

Brimonnenne yueOHbIX 3ajaHUM,
JIEMOHCTPUPYIOIIUX OCBOEHHUE
OCHOBHBIX MOHSTHH, PU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca ¢pusuku 10—
11 kmaccoB
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CUCTEMATU3HPYIOLIEH,
OOBSCHUTEITLHOU H
MIPOTHOCTUYECKOMN (yHKITUI
(dbu3nYecKoil TeOpuu, PoJib
(U3UYECKON TEOPHUH B
dbopMHUpOBaHUU MTPECTABICHUN
0 pu3nYecKoil KapTUHE MUPa, MECTO
(bu3MYECcKOil KapTUHBI MUpPa

B O0IIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUH O PUPOIE

Hroro no pazneny 4
PesepBHoe BpeMmst 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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