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®denepanibHas padoyasi mporpamma o ydeOHoMmy mnpeametry «Dusnka» (0a30BbIif
ypoBeHb) (mpeameTHas o01acTh «ECTECTBEHHO-HAyuYHbIE MPEIMETHD») BKIIOYAET
MOSICHUTENIBHYIO 3aIUCKY, COJIepKaHUE O0YUCHHSI, INTAHUPYEMbIE PE3YJIbTaThl OCBOCHHUS
MIPOrpaMMmBbl 1O GU3HKE, TEMATUUYECKOE INIAHUPOBAHUE.

[TosicauTenbHast 3amucKa OTpakaeT OOIIME MeNU U 3a7a4d U3y4eHHs (U3HKH,
XapaKTEPUCTHUKY TICUXOJOTHYECKHUX TMPEANOCHIIOK K €ro M3YYCHHIO O0YYaroIIHMHUCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXke MOAXOABI K OTOOpY COAEpIKaHMS,
K ONpPEIETICHUIO IJIAHUPYEMBIX PE3YyJIbTaTOB.

Conepxanne OOydYeHHS PaCKphIBa€T  COJCPKATEIbHBIC JIMHUH, KOTOPBIC
MpeayaratoTcs JUisl 00s3aTeNbHOT0 M3YYEHHUS! B KaKIOM KJlacce Ha YPOBHE CPEIIHETrO
o01ero ooOpa3oBaHusl.

[Inanupyembie pe3yibTaThl OCBOCHHSI MPOTpaMMbl 1O (PU3MKE BKIIOYAIOT
JUYHOCTHBIE, METAIlpEIMETHbIC PE3YJbTAaThl 3a BECh MEpPUOJA OOYy4YeHHs Ha YpOBHE
cpenHero oomero o0pa3oBaHHs, a TAaKXe MPEIMETHbIE JOCTUKEHUS OO0Yy4arollerocs
3a KaXKJIbIi TOJ] 00y4eHHUs.

HOACHUTEJIBHASA 3AIINCKA

[Tporpamma o u3rke 6a30BOro ypoBHS HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUS
pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM
oOpasoBaTenbHOM nporpammel, npeactaBieHHbix B ®I'OC COO, a takxke ¢ yuyéToM
dbenepanbHOl paboyeil mporpaMMbl BOCITUTAHUS U KOHIIEILIMY MTPENOIaBaHus yueOHOro
npeamera «®Puszukay B 00pa3oBaTelbHBIX opraHuzainusax Poccuiickoini dexaepaiiumy,
peaM3yIONINX OCHOBHBIE 00pa30BaTEIbHBIE IPOTPAMMBI.

ConeprkaHue porpaMmbI 1o (PU3HUKE HATIPABICHO Ha (POPMUPOBAHUE €CTECTBEHHO-
HAay4YHOW KapTuHBI Mupa oOydvaronuxcs 10-11 kimaccoB mpu oOyueHun ux (Qusuke
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEITeNbHOCTHOro mnonaxoaa. I[Iporpamma
o ¢usnke coorBercTBYyeT TpedoBanusM OI'OC COO kx mraHUpYeMbIM JTUIHOCTHBIM,
MpEeAMETHBIM U METalpeJIMETHBIM pe3yjbTaraM oOOy4YeHHUs, a TaKXKe YYUTHhIBAET
HEOOXOIMMOCTh peaTn3allid MEXKIPEAMETHBIX CBs3ed (U3UKH C €CTECTBEHHO-
HAayYHbIMU Y4YEOHBIMH TpeaMeTamMu. B Hell ompenensitorcs OCHOBHBIE LENH U3y4YEHUS
GU3NKKM HaA YpPOBHE CpeaHero ooOmero oOpa3oBaHUs, IUIAHUPYEMBIE PE3yIbTaTh
OCBOCHHMSI Kypca (PU3HKHU: JUYHOCTHBIE, METalpeIMETHbIE, peIMeTHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma no ¢pu3MKe BKIIOYAET:

IUTAHUPYEMBIE PE3yIbTaThl OCBOCHHS Kypca (DU3WKH Ha 0a30BOM YPOBHE, B TOM
YHCJIe TPEAMETHBIC PE3YJIBTATHI IO TOJIaM 00yUYEHUS;

coziepkanue yueOHoro npeamera «Pu3nkay no rojgam o0ydeHUsI.

[Iporpamma o ¢u3uke MOXKET OBITh HCIONB30BAHA YUUTEISIMU KaK OCHOBA
JUIsL COCTaBlieHUs1 cBoux paboumx mporpamm. [Ipu paspaborke pabodeil mporpamMmbl



B TEMAaTUYECKOM IJIAHUPOBAHUH JIOJHKHBI OBITh YYTEHBI BO3MOKHOCTH WCITOJIb30BAHUS
ANEKTPOHHBIX (LUGPOBBIX) 0O0pPa30BATEIBHBIX PECYPCOB, SBISIOMIMXCS y4eOHO-
METOJIMYECKUMHU MaTepuagaMu (MyJIbTUMEAUNHBIE POrPAMMBI, 3JIEKTPOHHbBIE YYEOHUKH
M 3aJaYHUKH, DJIEKTPOHHBIE OWOJIMOTEKH, BHUPTyalbHbIE JIA0OPATOPUM, HIPOBBIE
IPOrpaMMBbl, KOJUIEKIIUU LU(POBBIX 00pa30BaTENbHBIX PECYpPCOB), PEATU3YIOIIUMU
TUIAKTUYECKHE BO3MOXKHOCTH HWH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH,
coJiep>KaHre KOTOPBIX COOTBETCTBYET 3aKOHOIATENHCTBY 00 00pa30BaHUM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPYECKYID WHUIMATUBY YUYUTENEH U
MIPEAOCTABISAET BO3MOYKHOCTh JUISI PEANM3alMM PA3JIMYHBIX METOJUYECKUX MOAXO0I0B
K OpraHu3anuyd oO0y4yeHHs (DU3HMKEe TMpPH YCIOBHHM COXPAaHEHHUS O0s3aTENbHON YacTH
COJIEp>KaHMs Kypca.

®du3rka Kak Hayka o HanOosee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaUECTBE
yueOHOro mpeaMera B IIIKOJIe, BHOCUT CYIIECTBEHHBI BKJIAaJ B CHUCTEMY 3HaHUU
00 okpyxatomiemM wMupe. LkonbHBIH Kypc (QU3HKM — CHUCTEMOOOpa3yrolui
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, TOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEKAT
B OCHOBE TIPOIIECCOB W SIBIICHWM, HM3y4aeMbIX XWMHEH, Ouoioruei, Qpuzndeckon
reorpadgueit u acrpoHomueil. Mcnonb3oBaHue W aKTUBHOE MPUMEHEHUE (PU3UUECKUX
3HAHMM OmpeNesieT XapakTep M pa3BUTHE pPa3HOOOpa3HBIX TEXHOJIOTHMl B cdepe
DHEPIreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IIOJIYYEHHS HOBBIX MAaTEpHAJIOB
C 33JJaHHBIMM CBOWCTBaMH M Jpyrux. M3ydyenue (uU3MKM BHOCHUT OCHOBHOW BKJIAJ
B (OpPMHpPOBAaHHE  €CTECTBEHHO-HAyYHOM  KapTUHBI  MHpa  OOyYarolluxcs,
B (popMupoBaHHEe YMEHUI MPUMEHATHh HAYYHBIA METOJ TTO3HAHUS TIPH BHIMIOJTHEHUN UMU
y4€OHBIX UCCIIETOBAHMIA.

B ocHOBY kypca ¢pu3uKu A1 ypOBHsI CpeiHEro o0uiero o0pa3oBaHus MOJ0KEH Pl
uzel, KOTOpble MOKHO PaCCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBUM € HEW KypC SBISETCS JIOTHUECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall M3 BCEX pa3/eioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KIITACCUUECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HEW MaTepHal Kypca GU3UKU 00bEIUHEH
BOKpYr (Qusmyeckux Teopuil. Begymum B Kkypce sBuserca (GOpMHUpPOBaHUE
MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEIIECTBE U TOJE.

Hoes eymanumapuzayuu. BEE peanuzaiusi MpeanoyiaraeT UCMOJIb30BAHUE
T'YMaHUTApPHOr' O MOTeHIMaNa (PU3NYECKON HAyKH, OCMBICTIEHUE CBSI3U Pa3BUTHUS (PU3UKU
C pa3BUTHEM OOIECTBA, a TaKXKE C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMU MPOOTIEMaMHU.

Hoes npuxnaonoti manpasiennocmu. Kypc GU3UKH Tpeanonaraer 3HaAKOMCTBO
C IIMPOKUM KPYTOM TEXHHUYECKHUX U TEXHOJOIMUECKHUX MTPUIOKEHUN N3YUYEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonoeuzayuu peannsyercs MocpeIcTBOM BBEAEHUS JIEMEHTOB COAEPKaHUs,
MOCBSIIEHHBIX HKOJIOTMYECKUM MpOoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI
C Pa3BUTHEM TEXHUKU U TEXHOJOTHMH, a Takke OO0CYXIEHHUS NMpoOJieM palloHaIbHOIO
PUPOJIOIIOIB30BAHUS U HKOJIOTHYECKON O€30MacHOCTH.



CrepKHEBBIMU dJIEMEHTaMU Kypca (U3UKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBJISIOTCS  (Quznyueckue Teopun ((popMUpPOBAHUE TPECTABICHUN
O CTPYKTYpe MOCTpOEeHHS (U3NYECKON TEOpHH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHILIMIIOB B COBPEMEHHBIX IPEACTABICHUSIX O MPUPOJE, TPaHUIAX NPUMEHUMOCTU
TEOpUH, ISl ONMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOLIECCOB).

CucreMHO-IeSTeNbHOCTHBIN MOJAX0/ B Kypce (PM3UKHU peanu3yercs Mpexe BCEro
3a CYET OpraHU3aIMi SKCIIEPUMEHTAIBHON eATenbHOCTH oOyyatouuxcs. s 6a3oBoro
YpOBHS Kypca (U3UKH — 3TO UCIIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U J1a00pPaTOPHBIX padOT, KOTOPHIE B IpOrpamme no Gu3nKe 00beAMHEHBI
B OOIIHIA CITUCOK YYEHUYECKHUX MPaKTHUECKUX paboT. Brigenenue B ykazaHHOM MepeuHe
7abopaTOpHBIX PAa0OT, TPOBOAUMBIX JUISS KOHTPOJISE W OLIEHKH, OCYIIECTBISETCS
y4aCTHUKaMu 00pa30oBaTEIbHOrO MpOoIecca UCXO0/s U3 OCOOCHHOCTEH TIaHUPOBAHUS U
ocHarieHus: kabuHera ¢uszuku. [Ipu 3ToM obecrieunBaeTcs OBJaeHUE 00YyUJarOITUMUCS
YMEHUSMH TPOBOJUTh KOCBEHHBIE H3MEpPEHHUsS, UCCIEJOBaHMUS 3aBUCUMOCTEN
(¢u3nYecKuX BETUYUH U TTOCTAaHOBKY OMBITOB 110 MPOBEPKE MPEAT0KEHHBIX TUIIOTE3.

Bbonbiioe BHUMaHUE YyNENSETCS PEIICHUI0 PAacYETHBIX M KayeCTBEHHBIX 3aj1ad.
[Ipu sToM 1Isi pacy€THBIX 3a/ad MPUOPUTETOM SIBISIOTCA 3aJladyd C SIBHO 3aJaHHOMU
bu3nyeckoil  MOMAENbIO, TMO3BOJSIOIIME  TMPUMEHSATh  HM3yYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiena Kypca, TaKk U MHTETpUPYS 3HAHUS U3 Pa3HBIX
pa3zenoB. [ KadecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha OOBSICHEHHE
NpOTEKaHUsI (PU3NYECKUX SIBICHUN U TMPOIIECCOB B OKPYKAIOIIEH JKU3HH, TPeOyroImune
BbIOOpa GU3NYECKON MO JIJIsl CUTYaIliH MPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ tpedoBanusimu PI'OC COO k marepuaibHO-TEXHUYECKOMY
o0ecrnieyeHno yueOHoro nporuecca 6a30Bblid YpOBEHb Kypca (PU3UKH HA YPOBHE CPETHETO
obmiero oOpa3oBaHUsl JOMKEH M3ydaThCsl B YCIOBHUSAX MPEAMETHOTO KabuHeTa (QU3HKH
WIM B YCIOBUAX HMHTETPUPOBAHHOIO KaOWHETAa MPEAMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabuHere PU3NKK 10KHO OBITH HEOOXOAMMOE JJa00paTOpHOE 000PYyI0BAHUE
JUTSL BBITIOJIHEHUS YKa3aHHBIX B MporpamMme mo (U3NKe YYEHHYECKUX MPAKTHUECKUX
paboT U JEMOHCTPALIMOHHOE 000PYI0BaHHUE.

JlemoHCcTpanmonHoe 00opyaoBaHue (POPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHOM JOCTaTOYHOCTHM U OOECIEeYMBAET IOCTAHOBKY IEPEUUCIIEHHBIX
B Iporpamme Mo (U3MKe KIIOYEBBIX JEMOHCTpALMil IJIs HCCIEIO0BaHUS H3y4aeMbIX
SBJICHUH U MPOILIECCOB, SMIUPUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKHUX
MIPUMEHEHUM.

JlabopatopHoe oOopymoBaHWE I YYCHUYECKHX  MPAKTUYECKHX  padoT
dbopMupyeTcsi B BUJ€ TEMAaTUYECKIUX KOMIUIEKTOB U 00ECIEUNBACTCSA B pacy€ére OJJHOrO
KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMaThdeckue KOMIUIEKTH JabopaToOpHOTO
000py10BaHMS JOTKHBI OBITH MOCTPOCHBI HA KOMITJIEKCHOM HCITOJIb30BAHNUN aHAJIOTOBBIX
¥ 1UGPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHIE
M (ppPOBBIX J1A0OPATOPHIA.

OCHOBHBIMM LIETSIMU  M3y4eHHS (PU3MKH B OOHIEM OOpa3oBaHUU SIBISIOTCS:

dbopMupoBaHrUEe MHTEpEca M CTPEMIICHUs OOYYaroIIUXCS K HAyYHOMY H3YUCHHUIO
MPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;



pa3BUTHE TMPEACTABICHUNH O HAyYHOM METO/AE TMO3HaHUS U (OpMHUpPOBAHUE
HCCIIEIOBATEIBLCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMUpOBaHME HAYYHOTO MHPOBO33PEHHUSA KaK pe3yibTaTa HW3Yy4Y€HUS OCHOB
CTpOEHUS MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUe YMEHUN OOBSCHATH SBJICHHUS C HMCIOJb30BaHHEM (PU3HUECKUX
3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHue TpEACTaBICHUH O ponu (U3UKA I Pa3BUTHUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHue STUX Leled obOecreunBaeTcs peHieHueM  CIEAYIOIUX —3ajad
B IIpoliecce M3y4YeHus Kypca (U3UKU Ha YPOBHE CPETHEr0 00111ero 00pa3oBaHMUs:

NpUOOPETeHHE CUCTEMBbl 3HaHWK 00 o0mmXx (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSIX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO (U3HKY, AJICKTPOJUHAMUKY,
KBaHTOBYIO (PU3UKY U DJIIEMEHTHI acCTPODU3UKH;

dbopMHUpOBaHNE YMEHHA MPUMEHATH TCOPETHUYCCKUE 3HAHUSA IS OOBSICHECHHS
¢u3NUeCcKuX SBICHUW B TPUPOJAE M I TPUHATHS MPAKTHUYECKUX PEIICHUM
B IIOBCEJIHEBHOM KU3HU;

OCBOEHHE CIOCOOOB PEIICHMS Pa3JIMYHBIX 3a7a4 C SBHO 3aJaHHON (U3MUYecKoit
MOJIEJbI0, 337124, MOIPA3yMEBAIOIINX CAMOCTOSTENBHOE CO3/IaHne (PU3NIECKON MOIENH,
aJICKBaTHOM YCJIOBUSM 3a]1a4H;

NOHUMaHUe PU3NYECKUX OCHOB U MPUHITUIIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJJaMH  CaMOCTOATEJILHOIO IUJIAHUPOBAHMUS W MPOBEACHUS
(GU3HUEeCKUX HKCIIEPUMEHTOB, aHAJIM3a M WHTEpHpeTanuu WH(OpMaIuu, onpeneaeHus
JIOCTOBEPHOCTH TMOJIYYEHHOT'O pe3yJIbTaTa,;

CO3JIJaHHM€ YCJIOBUM JJIsI pa3BUTHS YMEHUH MPOEKTHO-UCCIIEA0BATEIBCKOM,
TBOPUYECKOU J1€ATETLHOCTH.

Ha wusydenne ¢usuku (06a30BbIii ypOBEHb) Ha YpPOBHE CpeaHEro oOIIero
oOpasoBanus orBoauTcs 136 dacoB: B 10 kmacce — 68 wacoB (2 4vaca B HEHIENH0),
B 11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMme 1mo Gu3nKe nepedeHb 1a00paTOPHBIX U MPAKTUIECKUX
paboT sIBISETCS PEKOMEHIOBAaHHBIM, YUUTEIb JEJIaeT BEIOOP MPOBEACHHUS J1a00PATOPHBIX
paboT U OMBITOB C YYETOM UHAUBUIYATBHBIX OCOOEHHOCTEH 00yUYaroIIuXCsl.

JIrobas paGodasi mporpaMma JOKHA MOJTHOCTHIO BKIIIOUATh B CE0Sl COJEpIKAHHE
JTaHHOM MPOTpaMMEI TI0 (pr3HUKe.

B ornenbHbIX ciyyasx Kypc pU3nKu 6a30BOro ypoBHS MOXKET U3y4yaThes B 00bEMe 204
gaca 3a aBa roga oOyudenus (3 u B Hememo B 10 m 11 kmaccax). B stom cmydae
yBeIMYMBaeTCs He MeHee ueM 110 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIONIb3YETCs YUUTEIEM
JUISI U3Yy4YEHUsI BOIIPOCOB, TECHO CBSI3AHHBIX C BBIOpaHHBIM MPOQUIEM OOyYEHHS, U
yBEIUYMBAETCS yueOHasi Harpy3Ka, OTBOJIMMAsl HA U3yUYEHUE MEXaHUKHU, MOJIEKYJISIPHON
GUBUKH M DJICKTPOJWHAMUKH, 3a CUET PpACHIUPEHHS dYhciaa Ja0OpaTOpHBIX padoT
HCCIIEIOBATENLCKOr0 XapaKkTepa U yPOKOB PEIICHUS KAUeCTBEHHBIX U PACUETHBIX 3a71a4.



COAEPKXAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®usuka u MeToAbl HAYYHOT'O MIO3HAHUSA

®dusuka — Hayka o npupoje. Haydnbie METOABI MO3HAHUS OKPYKAIOIIEr0 MUpA.
Ponb axcniepuMenTa U TEOpUU B IIPOIIECCE MO3HAHUS PUPObI. DKCTIEPUMEHT B (DU3HUKE.

MopenupoBanue (Qu3nuecKux SBJICHUNW U mpoleccoB. HaydHbie TUIIOTE3BI.
dusnyeckne 3aKOHBI U TEOPHUH. | paHHIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSL.

Pons u mecto ¢uzuku B OpMUPOBAHWU COBPEMEHHOW HAyYHOW KapTHUHBI MHUpAa,
B MPAKTUYECKON ICSITEIbHOCTH JIOICH.
Jlemoncmpayuu

AHaJIOroBbI€ U IUPPOBBIC U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC JATUYUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe aBukeHrne. OTHOCUTEILHOCTh MEXaHUYECKOTO JIBMKEHUS. Cuctema
orcy€ra. Tpaekropus.

[Tepemetienne, CKOPOCTh (CPEIHSISI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE
MaTepualbHOM TOYKH, HX MPOCKIUMHM HA OCH CHUCTEeMbl KoopauHat. CloxeHue
IIEPEMENICHHUN U CIIOKEHUE CKOPOCTEM.

PaBHOMepHOE ¥ paBHOYCKOpPEHHOE TIpSAMOJMHEHHOE JBIWKEeHHE. [ 'paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U TIepEeMEIICHUs] MaTepUaIbHON
TOYKH OT BPEMEHH.

CBoboaHoe nmajgeHue. Y CKopeHre CBOOOHOTO MaieHUSI.

KpuBonunennoe nBwxeHue. /[BkeHHME MaTEpUAIbHOM TOYKH IO OKPYKHOCTH
C IIOCTOSIHHOM 110 MOJIYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHEHHAst CKOpOCTh. [lepnon
¥ yactoTa oOparmieHus. [[eHTpocTpeMuTennsHOe YCKOPEHHE.

TexHudyeckre ycTpoHCTBa M MPAKTHUYECKOE MPUMEHEHHE: CIUIOMETD, JABUKEHUE
CHapSJ0B, LICTIHbIE U PEMEHHBIE MTepeIayu.

Jlemoncmpayuu

Mogenbs cUCTEMBI OTCU€TA, WIIIOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTUK
JIBIDKCHUSL.

[TpeoOpa3zoBanue ABMKEHUH C UCTIOTH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEeHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHHs Tena, OpOIIEHHOrO IO yIJoM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaICHHUS.

Hanpasnenue ckopocTy npu JBUKEHUH MO OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopnuvie pabonul

N3yuyeHne HEPABHOMEPHOIO JBHXKEHHMS C LENbIO ONPEACIEHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre  COOTHOMIEHUST  MEKIY  IYTAMH,  NPOWIECHHBIMH  TEJIOM
3a MOCJIEA0BATENBHBIE PABHBIE TPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUU
C Ha4aJbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenne nBWKEHHA IIapuKa B BSI3KOW JKHJIKOCTH.

N3ydenue nBIKeHUs Tena, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuammn otHocuTensHOCTH ['anmuied. IlepBoiid 3akoH Herorona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cwuna. Ilpunuumn cynepno3unuu cwi. Bropoi 3akoH HeroToHa
JUJI MaTepUajJIbHON TOUKU. TpeTuii 3akoH HbproTOHA [IUIs1 MaTteprualibHbIX TOYEK.

3akoH BcemupHoro tsarorenus. Cuia tsxectu. [lepBas kocMudeckass CKOpOCTb.

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

Tpenue. Buaesl Tpenus (mokosi, ckojibxeHus, kadeHusi). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHusl CKOJbXEHUsl U cuiia Tpenus nokos. Koagduunent tpenus. Cuna
CONPOTHUBIICHUS NTPU ABUKEHHUU TENA B )KUIKOCTH WM Ta3e.

[TocTynarensHOE U BpauiaTelibHOE ABMKEHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauieHus. 11nedo cumbl. YcioBus paBHOBeCHs
TBEPAOIO TeNa.

TexHu4yeckre ycTporucTBa U NMPAKTUYECKOE PUMEHEHNE: TOAIINUITHUKH, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienue nuHepLuum.

CpaBHeHUE Macc B3aUMOJEHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxeHnue cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Je(OopMaluu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U NIAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBECHUs TBEPIOro Tea. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, n1abopamopmsie pabomoi

N3yuenue npmxenus Opycka no HaKJIOHHOW MIIOCKOCTH.

HccnepoBanne 3aBUCHUMOCTM CWJI YIPYIOCTH, BO3HUKAKIIUX B IPYXUHE H
pe3rHOBOM 00pa3iie, OT ux JaedopMarium.

HccenenoBanne ycaoBUl paBHOBECUS TBEPIOIO TENA, UMEIOIIET0 OCh BPAILCHHUS.



Tema 3. 3akonbl coxpanenus 6 MexaHuke

Nmnynbc MaTepralibHON TOUYKM (Telia), CUCTEMbl MaTEpHUANIbHBIX TOUeK. Mmymbe
CWIbl M WM3MEHEHUE HMIyJibca Tela. 3aKOH COXpAaHEHUs HMIylibca. PeakTuBHOE
JBUKECHHE.

Pabora cuiabl. MOIITHOCTB CHJIBI.

Kunernueckass »Heprusi MarepuaibHOM TOukd. Teopema 00 H3MEHEHUU
KUHETHYECKOW SHEPTUMU.

[TorenunanbHasi sHeprus. [loTeHiuanbHas »Heprust ynpyro aehopMUpPOBaHHOU
npyxuHsbl. [loTeHunanpHas sHeprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHumanbHbIe U HEMOTEHIIUANIbHBIE CUIIbL. CBSA3b PAOOTHI HEMOTEHITUATBHBIX CHJT
C U3MEHEHUEM MEXAHMUYECKOM SJHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXAaHUYECKOU
DHEPIUHU.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOICTBA W NPAKTHUYECKOE IPUMEHEHUE: BOJOMET, KOMED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.
Jemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeaktuBHOE 1BMXKEHMUE.

[Tepexon moTeHIIMATBLHON SHEPTHHN B KHHETHYECKYIO M 0OpaTHO.
Yuenuueckuii sxcnepumenm, n1abopamopnule pabonul

N3yuenne abCoMOTHO HEYNIPYTOro yiapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsA3M pabOThI CHIIBI ¢ U3MEHEHUEM MEXAHWYECKOW SHEPIHH Tela
Ha MPUMEPE PACTSHKEHUS] PE3UHOBOIO JKI'YTa.

Pasznen 3. MousekyasipHasi pu3uka ¥ TepMOIMHAMHUKA
Tema 1. Ocroébl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KMHETUUYECKOM TEOpUM M HX OIBITHOE
obocHoBanue. bpoyHoBckoe gaBumxenue. [duddy3us. Xapakrep ABMKEHHS U
B3aUMOJICMCTBUA YaCTHUIl BelleCTBA. MOIeNI CTPOEHHUS ra30B, KUIAKOCTEN U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX MojeNiell. Macca u pa3Mepbl MOJIEKYII.
KomnuectBo Bemectna. [loctositHHas ABoraapo.

TemmoBoe paBHOBecue. Temmepatrypa U e€ wusMmepenue. lllkama temmeparyp
Llenbcus.

Monens uaeanbHoro raza. OCHOBHOE YpPaBHEHHME MOJEKYJISIPHO-KMHETHYECKOU
TEOPUU UJCATBHOT0 ra3a. AOCOIIOTHAs TeMIepaTypa Kak Mepa cpelHeld KHHEeTUYECKOM
DHEPIUM TEIUIOBOrO JBMKEHMS 4dacTul rasa. Illkama temneparyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. 3akon J[lanbToHa. WM3ompoueccs
B HJICAIbHOM Tra3e ¢ IOCTOSHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHne
M30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHudyeckue yCTponuCcTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.



Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BelllecTBa, GoTrorpaduu MojaeKy
OpPraHUYECKUX COCAMHEHUI.

OmnbiThl 10 ANGGY3UH KUTKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita [lTepHa.

OnbITHI, JOKA3BIBAIOLIUE CYIIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICHCTBUS.

Monens, WITIOCTpUpPYIOLIas IPUPOAY J1aBJICHUS ra3a Ha CTEHKH COCY/a.

OMnbITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSTHUS UJI€ATBHOIO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxkcnepumenm, n1abopamopmsie pabomoi

Ornpenenenne Macchl BO3yXa B KJIACCHOW KOMHATE HAa OCHOBE U3MEpEHUN 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXTY MTApaMeTpaMu COCTOSIHUS Pa3pexEeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamuKku

TepmonnHamuueckass cucrema. BHYTpeHHsAs SHEprus TEPMOJUHAMUYECKOU
CUCTEMBI M crocoObl €€ u3MeHeHusa. KomnyecTBO TerioTel U pabota. BHyTpenHss
SHEPIUsl OJHOATOMHOIO MEAIBHOr0 rasa. Buasl Temonepenaydn: TEMIONPOBOJHOCTD,
KOHBEKIIUS, U3Jy4eHHUe. Y AelbHas TEIUIOEMKOCTh BemiecTBa. KoIMYecTBO TEIUIOTHI
IIpU TEIUIonepeiaye.

[Tonsatue 06 aguadbarHom nporiecce. [lepBriif 3akoH TepMoguHaMuku. [IpumeHenue
MEpBOr0 3aKOHAa TEPMOJMHAMHMKUA K wu3omporeccaM. ['padudeckas uHTepnperaius
paboThI raza.

Bropoii 3akon Tepmonunamuku. HeoOpaTuMOCTh MPOIIECCOB B IPUPOIE.

TernnoBeie MamuHbl. [IpuHIUIIEI AelicTBUS TeruioBeIX MamuH. [IpeoOpazoBanus
SHEPTUH B TEIIOBBIX MalnHax. KoaduiiueHT mone3noro 1eicTBys TEIJIOBOM MaIIUHBI.
[uxn KapHo u ero xod¢p@UIIMEHT MOJe3HOTO IEUCTBUA. DKOJIOTHYECKHE MPOOJIEeMbl
TETUIOPHEPTETUKH.

TexHuueckne yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHHUE: JBUTaTENh BHYTPEHHETO
CropaHusi, ObITOBOI XOJIOAWIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHenne BHYTpEHHEN 2HEPruu Tena MpU COBEPIICHUU padOThI: BBUIET MPOOKH
13 OYTBUIKU TOJ| IEUCTBUEM CKAaTOTrO BO3/yXa, HarpeBaHue 3¢Gupa B JaTyHHOU TPyOKe
nyTéM TpeHus (BUIEOAEMOHCTpaIs).

N3meHeHne BHYTpEHHEW SHEpPruM (TeMIepaTypbl) Teja MpU TeIulonepenaye.

OnbIT M0 a1nabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3YILIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUTATENs BHYTPEHHETO CrOpaHUs, PEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomoi

N3mepenue yaenpHON TEIIOEMKOCTH.
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Tema 3. Acpecamnwvie cocmoanun eeujecmea. Pazoevie nepexoonl

[TapooOpazoBanue u KoHJeHcanus. lcnapenue u kuneHue. AOCONOTHas WU
OTHOCHUTEJbHAA BJIAXHOCTh BO3Ayxa. HacelmeHHbll mnap. YaelbHas TermioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPhI KUIIEHUS OT JaBJICHUS.

Teépmoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOMNUS CBOMCTB
kpuctayyioB. Kuakue kpuctaibl. CoBpeMeHHble MaTepuanbl. [lnaBieHue u
KpHUCTAITH3AIMs. Y IeJbHAs TeIuioTa miaBjieHus. CyOoaumarnms.

YpaBHEHHE TETUIOBOrO OajaHca.

TexHuueckue yCTporuCTBa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTUU TIOJIYyYCHHs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCIIC
HaHOMAaTepHAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MTAPOB.

Kurnenue npu noHW>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Habmronenne HarpeBanus U IIaBJIeHUS] KPUCTAITMYECKOTO BEIIECTRA.

JleMoHcTpalus KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3Mepenre OTHOCUTENBHOM BIQKHOCTH BO3/1yXa.

Paznen 4. DiekTpoguHAMUKA
Tema 1. Inekmpocmamuka

DneKkTpu3auus Tell. DIEeKTpUUecKuil 3apsia. JIBa BHAa 3IEKTPUYECKUX 3apsIOB.
[IpoBOAHUKM, NUAJIEKTPUKU U TOJYIPOBOJHUKU. 3aKOH COXPAHEHUs SJIEKTPUUECKOTO
3apsaa.

B3aumoperictue 3apsgoB. 3akoH Kynona. ToudeuHbld 3AEKTPUYECKUN 3apsif.
Dnektpuueckoe noje. Hanpssk€HHOCTH 35iekTpudeckoro noist. [Ipunimn cyneprno3unuu
ANEKTPUYECKUX MOJeH. JIMHUM HanpsyKEHHOCTH 3JIEKTPUYECKOTO TIOJIS.

PabGora cun anekrpocratuyeckoro mnojs. [lorenuman. Pa3HOCTh MOTEHIMAIIOB.
[IpoBOAHUKM © JUAJIEKTPUKKH B DJIEKTPOCTATUYECKOM TMoje. JludnekTpuueckas
IPOHUIIAEMOCTb.

DnekTpoéMKOCTb. KonaeHcarop. OIEKTPOEMKOCTh IIIIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHpKeHHOT0 KOHEHCATOoPa.

TexHudyeckre yCTpOICTBA U  MPAKTUUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI,
ANEKTPOMETP,  DIJCKTPOCTATUYECKasl  3allluTa,  3a3eMJICHHE  DJIEKTPOIPUOOpPOB,
KOHJICHCATOpP, KONMPOBAJIBHBIN alnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ IPUHIUI IEUCTBUSA DIEKTPOMETPA.

B3aumopericTBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TIOJIE.

DIeKTpocTaTUYECKas 3alIUTa.
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JIN3IIEKTPUKH B 3JIEKTPOCTATHYECKOM IIO0JIE.

3aBUCUMOCTb AJIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IJIOMAIH TUIACTHH,
PACCTOSIHUS MEXITY HUMH U JUAJIEKTPUYECKOU MPOHULIAEMOCTH.

DHeprus 3apsLKEHHOI0 KOHIEHCATopa.
Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomsi

N3mepenune 31eKTpOoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmosannstit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CJIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOro ToKa. MIcTOUHUKH
tToka. Cuna Toka. [locTOSHHBIN TOK.

Hanpspxenne. 3akon OMa Jy1st yyacTka Lenu.

DIJIEKTPUYECKOE  CONPOTHUBIICHUE.  Y]IEIbBHOE  CONPOTUBJICHUE  BEIIECTBA.
[TocnenoBarenbHOE, TapalIEIbHOE, CMEIIAHHOE COEUHEHUE TTPOBOJHUKOB.

Pabora anexTpudeckoro Toka. 3akoH J[xoyns—Jlennia. MOIIHOCTE 3JIEKTPUYECKOTO
TOKA.

DJIEKTPOJABWKYIIAsA CUJIA U BHYTPEHHEE COMPOTHUBJICHUE MCTOYHMKA TOKA. 3aKOH
Owma 111 TOJIHOM (3aMKHYTOM) 2JIeKTpuueckoi menu. KopoTrkoe 3aMbIKaHUE.

DJIEKTPOHHAS! TPOBOAUMOCTH TBEPBIX METAILIOB. 3aBUCUMOCThH COITPOTUBIICHUS
METAJUIOB OT TeMITepaTrypbl. CBEPXIPOBOIUMOCTD.

DIIEKTPUYECKNN TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs ¥ MPUMECHAS MPOBOJIUMOCTh MOJYTIPOBOHUKOB.
CaoticTBa p—n-niepexoaa. [1oaynpoBoHUKOBBIE TPUOOPHI.

DIIEKTPUUYECKUM TOK B PACTBOPAX M pACIUIaBAX JIEKTPOIUTOB. DIEKTPOJIUTHUYECKAS
JYCCOoLMaIUsl. DIICKTPOIIHU3.

DJNeKTpruecKuii TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSTEIbHBIN pa3psil.
Monnus. [Ina3zma.

TexHudeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UICTOUHHKU TOKa, JIEKTpOHArpeBaTelibHbIe MPUOOPHI, IJIEKTPOOCBETUTEIBHbIC
npuOOpbl, TEPMOMETP  COMPOTUBIICHHS, BAaKyyMHBIH JIMOJ, TEPMUCTOPHI U
(boTope3ucTopsl, MOIYIPOBOJHUKOBBINA U0/, FAIbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTb COMPOTUBIICHUS IUTUHIPUIECKUX MPOBOAHUKOB OT JIJTUHBI, ITOIIAIH
MOIEPEYHOr0 CEYEHUS U MaTepHUaa.

CMenmaHHoe COeIMHEHNE MPOBOHUKOB.

[Ipsamoe  wu3MepeHue  INEKTPOABMKYIIEH  cuibl. KopoTkoe — 3aMbIkaHHe
rajbBaHUYECKOr 0 AJIEMEHTA U OLIEHKA BHYTPEHHEr'0 CONPOTUBIICHUS.

3aBUCUMOCTH COIPOTUBJICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psia 1 MPOBOAUMOCTE BO3/1yXa.

OHOCTOPOHHSIS MPOBOJUMOCTD JTHOJIA.

12



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3ydeHnne cMemanHoro COSTUHEHHS PE3UCTOPOB.

N3mepenne HIeKTPOABIKYIIEH CHIBI WCTOYHMKA TOKA W €ro BHYTPEHHETO
COIIPOTUBIICHHUSI.

Habmonenue snektpomnusa.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6azoBoro yposHs B 10 kiacce oCyliecTBisieTcsi ¢ y4€Tom
COJIepKATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKW, OMOJIOTUH, XUMUU,
reorpapuu ¥ TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamus, CBSI3AHHBIE C M3YYEHHEM METOAOB HAay4YHOIO
MO3HAHUS: SIBJICHUE, Hay4YHbIN (DaKT, Tunore3a, puanueckas BEIUYMHA, 3aKOH, TEOpUs,
HaOJII0/IEHHE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHne CHUCTEMbl YpaBHEHHWH, JMHEWHas (GyHKIUA, mapadora,
runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHTE€HC, KOTAHT'E€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI W HUX
MPOEKILIUK HAa OCH KOOPJIUHAT, CIIOAKEHUE BEKTOPOB.

buonocus: mexanuyeckoe ABUKEHHWE B KUBOM mpupoae, auddysus, ocmoc,
TEIJI000MEH JKMBBIX OPraHU3MOB (BHIbl TEIUIONEpPEIayu, TEIJIOBOE PaBHOBECHUE),
ANEKTPUUYECKUE SIBJICHUSI B ’KUBOMU MPUPOJIE.

Xumusi: JTUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIPHAsI MAcca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH M Ta30B,
AIEKTPUUYECKUE CBONCTBA METAJIIOB, SJIEKTPOIUTHYECKAS AUCCOIMAIINS, TaJlbBaHUKA.

T'eoepaghus: BnaxXHOCTh BO3/TyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBHXCHUN C HCIOJIB30BAHUEM MEXaHU3MOB, Y4Y&T
TPEHUS B TEXHUKE, TMOJIIMIHUKYA, HCIOJb30BAHUE 3aKOHA COXPAHEHUS HMIIYJbca
B TEXHHKE (pakeTa, BOJOMET W JPYrue), TBUraTelb BHYTPEHHETO CTrOpaHUS, MapoBas
TypOuHa, OBITOBOM XOJOIUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH MOJTYyUYCHHS COBPEMEHHBIX
MaTepuagoB, B TOM YUCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas
3alldTa,  3a3€MJICHHE  DJEKTPONpUOOpOB,  KCEPOKC,  CTPYWHBIA  TPUHTED,
AJIEKTpOHArpeBaTeIbHbIE TPUOOPHI, IEKTPOOCBETUTENIbHBIC MPUOOPHI, FaTbBAHUKA.

11 KJIACC
Paznen 4. DnexkTpoauHaMuka
Tema 3. Macnummnoe none. IneKmpomMazHUmMHAaA UHOYKUUS

[TocTosiHHBIE MarHuThl. B3auMOmEHWCTBUE NOCTOSHHBIX MArHUTOB. MarHuTHOE
nosie. BekTop MarHWTHOW WHAYKUMH. lIpuHOMN Cynepno3sunyru MarHWTHBIX IIOJEH.
Jlnany MarauTHOM MHAYKIMK. KapTrHa JIMHWI MarHUTHOM MHAYKIIAH MOJISI IIOCTOSTHHBIX
MarHuTOB.

MaruutHoe 1moJjie TpOBOJAHUKA ¢ TOkoM. KapTuHa JTUHUI MHAYKIIMM MarHUTHOTO
TOJISI ITTMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOI'0 KOJIbLIEBOTO POBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzaumoneiicTBre NpoBOAHUKOB C TOKOM.
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Cwiia Amnepa, €€ MOJyJIb M HalpaBJICHUE.

Cuna Jlopenua, €€ mMoAyllb W HampaBlieHUE. [[BUWKEHHE 3apsHKEHHOW YacCTHUIIbI
B OJTHOPOJHOM MarHutTHoM mnose. Pabota cunbl Jlopenria.

SIBiieHME BIEKTPOMArHUTHOM MHAYKIUU. [IOTOK BEKTOpa MAarHUTHOM HWHAYKIIHH.
DIEKTPOJABIKYIIAS CUJIA MHAYKIIMH. 3aKOH 3JIEKTpOMarHuTHor nHaykuuu dapajes.

BuxpeBoe  anekTpuyeckoe moje.  OJNEKTPOABMXKYIIAs  CWIAa  MHIAYKIUHU
B IIPOBOJIHUKE, IBMKYLIEMCS IMOCTYIIATENBHO B OJJHOPOJHOM MArHUTHOM IOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTH.  SIBI€HME  CAMOMHAYKIMHU.  OJJEKTPOABMXKYIIAsS  CHja
CaMOMHIYKIIVH.

DHeprus MarHUTHOTO MOJISl KaTYIIKU C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHu4YecKne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHE: MOCTOSHHBIE MArHUTHI,
AJEKTPOMArHuThl,  JJIEKTPOABUIATENb,  YCKOPUTEIM  DJIEMEHTAPHBIX  YacCTHII,
VHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO MyYKa MATHUTHBIM MOJIEM.

JIvHUM MHIYKIIUU MAarHATHOTO TIOJISI.

B3anmopeiicTBue AByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cwiibl JIOpeHIIa Ha NOHBI 3JIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHOW MHIYKIUU.

IIpasuio Jlenua.

3aBUCUMOCTb JJIEKTPOJBMXKYILEH CHIIBI MHAYKIUUA OT CKOPOCTH HW3MEHEHUs
MAarHUTHOT'O MOTOKA.

SIBneHHUE CaMOVHIYKIIUY.

Yuenuueckuii akcnepumenm, n1abopamopmsie pabomoi

N3ydyeHre MarHuTHOrO NOJIst KATYIIKHA C TOKOM.

HccnenoBanne AeHCTBUSA MOCTOSTHHOIO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSBIIEHUS 3JIEKTPOMAarHUTHOM MHIYKIWH.

Pa3gea 5. Kosie0anusa v BoJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KO1e0AHUs

KonebarenpHas cucrema. CBOOOHBIE MEXaHHYECKHE KoleOaHus. ['apMoHnUecKre
konebanus. Ilepuon, yactora, ammuryna u ¢aza xkonedanuid. [IpyXUHHBIN MasTHUK.
MaremaTudecknii MasTHUK. YpaBHEHHE TapMOHHMUYECKMX KonebOanwii. [IpeBpamienue
HHEPTUU MPU TAPMOHUYECKUX KOJIEOAHUSX.

Konebarenpubiit KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJI€OaHUs B UJ1€aIbHOM
K0J1e0aTeTbHOM KOHTYpE. AHANOTUSI MEXIY MEXaHUYECKUMHU U 3JIEKTPOMATHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpPAHEHHUs] JHEPrud B  HUACAIBHOM
Kosie0aTeIbHOM KOHTYpE.
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[IpencraBienrie o 3aTyxaromux KojeOaHUAX. BBIHyXJIeHHbIE MEXaHHYECKHe
Kojebanus. Pezonanc. BeiHyKI€HHBIC 2JIEKTPOMarHuTHBIC KOJIEOaHHUS.

[Iepemennsblii TOK. CHHYCOMIAIBHBIN MTEPEMEHHBIN TOK. MOITHOCTE IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U JIEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA M HATIPSIAKEHUS.

Tpancdopmarop. I[lpomsBomcTBo, mepemada ¥ MOTPEOJIECHUE DIICKTPHUECKOU
SHEPruM. OKOJOIMYECKHE PHUCKU TMPU MPOU3BOJACTBE 3IiekTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHUYeCcKre yCTPOMCTBA M MPAKTUUECKOE MTPUMEHEHUE: AJICKTPUUECKUN 3BOHOK,
reHepaTop MEePEMEHHOr0 TOKa, JMHUM AJIEKTpornepeaay.
Jlemoncmpayuu

UccnenoBanne mapamMeTpoB  KojdeOaTeNbHOW CHUCTEMbI (NMIPY>KUHHBIA — WJTU
MaTEeMaTUYECKUN MASTHHK).

Habmronenue 3atyxaromux KojaeOaHu.

UccnenoBanue CBOMCTB BIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3oHanca.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuwinorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKAa W HAaNpSXKEHUST OT BPEMEHH)
JUTSL DJICKTPOMArHUTHBIX KOJICOaHMIA.

Pe3onanc nmnpu  mocneqoBaTEIbHOM — COCIMHEHUM  PE3UCTOpa,  KATYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojenb TUHUY JIEKTPOIepeIayuH.
Yuenuueckuii sxcnepumenm, n1abopamopuvle pabomoi

HccnenoBanre 3aBUCUMOCTH TIEPHUOJIa MAJIBIX KOJIeOaHMH Tpy3a Ha HUTU OT JJIMHBI
HUTU U MacChl Ipy3a.

UccnenoBanre nepeMEHHOr0 TOKa B IIEMHU U3 MOCJIEN0BATEIIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazHUMHbLE 60JIHbL

MexaHuueckue BOJHBIL, ycioBUs  pacnpoctpanenus. llepuon. CkopocTh
pacnpocTpaHeHus U 1jMHa BOIHBL. [lonepednsie v mpoaoabHbie BOHBL. HTepdepentus
U AU PaKIysg MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUA W3JIYyYE€HUS OJJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentranus BektopoB E, B, v B snekrpomaruutHOi BoJsiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTPaKEHHUE, TMPEIOMJICHUE, MOoNApu3amus, AUGpaKius,
unTepdepeHius. CKopocTh IEKTPOMArHUTHBIX BOJIH.

[[Ixkana SJIEKTPOMAarHUTHBIX BOJIH. [IpUMeHEHuE HSJIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMTBI pagUOCBsI3U U TeNeBUAeHUS. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsSI3HEHUE OKPYKAIOIIEH CPEJIbl.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE. MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPA3BYKOBas JUAarHOCTUKAa B TEXHUKE MW MEAUIMHE, pajap,
paanonpuéMHUK, TEEBU30p, aHTeHHa, Tenedon, CBY-neys.
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Jlemoncmpayuu

OGpazoBaHue 1 pacpoCTpaHEHNE MONEPEYHBIX U MPOI0JIHHBIX BOJIH.

Konebmromeecs Teno kKak HCTOYHUK 3BYKa.

HaGmronenmne orpakeHus 1 MpeIoMIICHUSI MEXaHUYECKHUX BOJIH.

HabGntonenue unrepdepeHiium u 1uppakiuu MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonenue cBsiz3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYOM M 4acTOTOMN
KOJIeOaHUI.

UccnenoBanrie CBOMCTB 3JEKTPOMATHUTHBIX BOJH: OTPa)XXE€HUE, MPEIOMIICHUE,
noJispu3anys, AUGpaxius, nHTephepeHITus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonuHeliHOe pacipOCTpaHEHUE CBETA B OJHOPOIHOM
cpexne. JIyu ceera. ToueuHbIli HCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHus cBera. I[locTpoenue wu300pakeHUM
B IJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI TMPETOMIICHUS CBeTa. AOCONIOTHBIM IOKA3aTeNb
npenomieHus. llomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi  yroia mOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceera. CiioxHbIN cocTaB 6emoro cera. L[Ber.

Cobwuparomue 1 paccerBaronde JuH3bl. ToHKas JnH3a. DOKYCHOE pacCTOSIHUE U
ONTHYECKasi CWiIa TOHKOW JuH3BL IlocTpoeHue wu300pakeHWA B COOMpAIOMUX U
paccenBarolnX JUH3aX. PopMysia TOHKOW JIMH3bL. Y BEIMYECHUE, 1aBAEMOE JTUH3OM.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUECKON ONITHUKHU.

Bonnosast ontuka. MuTepdepennus cBera. KorepeHTHbIE MCTOYHUKHU. Y CIIOBUS
HaOII0JICHUS] MAaKCUMYMOB M MUHHUMYMOB B HUHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX
cuH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuusa csera. Judpakinmonnas pemeérka. YcinoBue HaOIIOACHUS TIABHBIX
MaKCHUMYMOB IpH MMaJICHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus csera.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: OUKY, JIyna, (hoToanmnapar,
NPOEKIIMOHHBIN anmapar, MUKPOCKOTI, TEJIECKOM, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS
peLIETKA, MOIAPOUL.

Jlemoncmpayuu

[IpsaMonuHEWHOE PacCHpOCTPAHEHUE, OTPAKEHHE W  MPEIOMIICHHE  CBETA.
OnTuyeckue npuOopsI.

[TonHOE BHYTpEeHHEE OTpaxeHne. Mozaenb cBEToBOAA.

UccnenoBanre cBOMCTB H300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

HaGmronenune narepdepeHinm cpera.

Habmonenue nudpakimu cBera.

Habmonenue nucnepcnu cBera.
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[Tony4yeHue ciekTpa ¢ HOMOIIBIO MPU3MBI.
[Tonyyenue crekTpa ¢ TOMOIIBIO0 AUDPAKIIMOHHON PEIIETKH.
Habmronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul
N3mepenue nokazarens NpeaoMIICHUS CTEKIIA.
UccnenoBanre cBOWCTB M300paKEHUIA B JIMH3AX.
Habmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIUAIBHONH TEOPHH OTHOCUTEJIBHOCTH

['panunbl mpUMEHUMOCTH Kilaccuyeckon MexaHuku. [loctynmarsl crienuanbHOU
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETa B BaKyyME,
MPUHIUI OTHOCUTEIBHOCTU DUHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUIECHHE BPEMEHUM U COKpALICHUE
JUIVHBI.

DHeprus U UMITYJIbC PENSTUBUCTCKONW YACTHULIBI.

CBsI3b MaccChl ¢ DHEPTUEN U UMITYJIbCOM PENSITUBUCTCKON YaCTHULbL. DHEPTHSI ITOKOSI.

Paznen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHMOBOU ONMUKU

®ortonbl. Popmyna [Inanka cBs3u >HEpruM POTOHA C €r0 YaCTOTOM. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTie u uccieaoBanue ¢otroddpdekra. OnbiTel A.I. CroneroBa. 3akoHbI
dborodddexra. YpaBHenue OuHmTeHa 11 (dorodddekra. «KpacHas rpaHuiay
dboToaddexra.

JlaBnenue ceeta. OnbiTel [1.H. Jlebenera.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuueckne ycTpoiicTBa M NPAKTUUYECKOE TMpPUMEHEHHE: (OTOIIEMEHT,
dboTomaTumk, conHeuHasi 6aTapesi, CBeTOIUO/I.

Jlemoncmpayuu

®oTo3d(DHeKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.

UccnenoBanne 3akoHOB BHENTHETO GoTodddexTa.

CseToauon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopens artoma Tomcona. OmnwiTel Pe3epdopia mo paccessHUIO 0O-4acTHI.
[Tnanerapuas monens aroma. [loctynarer bopa. M3nydenne u nornomnieHue GpOTOHOB MpU
MepeXo/Ie aTOMa C OJJHOTO YPOBHS SHEPTUH Ha Apyroi. Bunbl ciekTpoB. CHeKTp ypOBHEN
SHEPTUM aToMa BOAOpOAA.

BonnoBeie cBoiicTBa uyactuil. Bomubl e bpoins. KopnyckynspHo-BOIHOBOM
IyaJIA3M.

CnoHTaHHOE U BBIHYKJIEHHOE U3IIyYCHHUE.

TexHuuecKkne yCTpOMCTBA M MPAKTUUYECKOE NMPUMEHEHHE: CIIEKTPAJIbHBIA aHAIN3
(cieKTpocKoI), Ja3ep, KBAHTOBBIN KOMITBIOTED.
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Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue NIMHBI BOJIHBI J1a3epa.
HaOnronenue nuHeRvaTsix CIIEKTPOB U3TyYEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomsl
HaGnronenmne nuneiyaToro CrekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI,  JTOKA3bIBAIOIINE  CJIOXHOCTb CTpPOECHMS sAnpa. OTKpbITHE
paanoaktuBHOCTH. OmnbITel Pesepdopaa mo ompeneneHuro cocraBa paJdOaKTUBHOIO
uznydyenus. CBoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paanoakTUBHOCTH Ha
JKUBBIEC OPTaHU3MBI.

OtkpeiTHE TpoTOHA H HeWTpoHa. Hykimonnas wogens sapa ['eizenOepra—
WBanenko. 3apsag sapa. MaccoBoe uucio sapa. M30Tomsl.

Anbda-pacniaa. DIEeKTpOHHBIM W MO3UTPOHHBIN Oera-pacnaia. ['amma-uznydeHue.
3aKOH paJuOaKTUBHOIO pacaja.

DHeprus CBA3HM HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sipa.

SnepHbie peakuuu. [leieHre u CUHTE3 slIEp.

SAnepusiit peaktop. TepmosinepHblii cunTe3. [IpodieMbl U MEepCHEKTUBBI SIAEPHOIM
DHEPTETUKH. JKOJOTHUYECKNE ACTIEKTHI SIEPHON IHEPTETHUKH.

DneMeHTapHble YacTULBI. OTKPBITHE O3UTPOHA.

Mertonsl  HaOMIOAEHWST U PETUCTPALlMM  DJIEMEHTapHBIX  YacTHLl.

®dyHaaMeHTaIbHble B3auMoaecTBUs. EAMHCTBO pu3nueckoil KapTUHBI MUpA.

TexHudyeckne yCTpoWCTBA M NPAKTHUYECKOE MPHUMEHEHUE: JO3UMETp, Kamepa
Bunbcona, siaepHbIi peakTop, arToMHasi boMoa.
Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOLINX YaCTHULL.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabonul

UccnenoBanne TpekoB yacTHIl (110 rOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPUINKHU

DTarnel pa3BUTHS aCTPOHOMUU. [IpUKIaIHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHUH.

Bun 3B€31H0r0 HeOa. Co3Be3nus, spKue 3BE3/1bl, INIAHETHI, UX BUAMMOEC JIBHOKCHUE.

CosHeuHas cucrema.

Conniie. CosnHeuHast akTUBHOCTh. MicTounuk sHeprumn CosiHIa 1 3BE3/1. 3BE3/IbI, UX
OCHOBHBIE€ XapAKTEPUCTUKU. JlnarpaMma «CIeKTpaabHbIN KJIACC — CBETUMOCTb». 3BE3/IbI
TJIaBHOM IOCJIE€A0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTDY JIJId 3BE3/I IIaBHOMU
nocjieaoBaTenbHOCTH. BHyTpeHHee cTpoenue 3BE3n. CoBpeMeHHbIE MPEACTABICHUS
0 MPOUCXOXKJICHUH U 3BOIOMH CoJIHITA U 3BE3/1. DTallbl KU3HU 3BE3].

Mueunsiii [TyTe — Hamia [Manaktuka. [Tonoxenne n neuxxkenue ConHua B ['anakTuke.
Tunel ranakTuk. PaguoranakTuku v kBa3apbl. UEpHBIE BIPHI B SApax TajlaKTHK.
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Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa006sa. Pasberanme rajgakTHK.
Teopus bosbiioro B3peiBa. PEIMKTOBOE U3IydYeHUE.

Macmrabnas ctpykrypa Beenennoil. MetaramakTuka.

Hepeménnnie mpobieMbl aCTPOHOMUMU.
Yuenuueckue nabnrooenus

HaGntonenuss HEBOOpPYKEHHBIM TIJ1a30M C  HMCHOJIB30BAHMEM KOMIIBIOTEPHBIX
MPUIOKEHUH JUIsl ONIPEACIICHUs MOJ0XKEHUsI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s1 CEBEPHOTro MOMYyIIApUs U IPKUE 3BE3IBI.

HaGmtonenus B reneckon Jlynsl, mnaner, Maeunoro [lytu.

O600maromee NOBTOpEeHNE

Ponb ¢usuku u acTpoHOMUM B 9KOHOMUYECKOM, TEXHOJIOTHYECKOM, COIUATBbHON U
ATHUYECKON cdepax NeATeIbHOCTH 4YeI0BEeKa, poJib U MeCTO (PU3MKU U acCTPOHOMHUU
B COBPEMEHHOW HAy4YHOW KapTUHE MHpA, pOiib (PU3NUECKOW TEOpUH B (POPMUPOBAHUU
MPENCTABICHUN 0 (PU3UYECKON KapTUHE MHUpa, MECTO (DU3UYECKON KapTUHBI MHpPa
B 001IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABIECHUN O PUPO/IE.

MexnpeaMeTHbIE CBSI3H

N3yuenne xkypca pusuku 6a30Boro ypoBHs B 11 kiacce oCcyiecTBisieTcs ¢ yuéToM
COJIepP KATEIbHBIX MEXITPEIMETHBIX CBSI3€H C KypcaMu MAaTeMaTHKH, OMOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJOTHH.

Meosicnpeomemnvie nonsamusi, CBSI3aHHbIE C UW3YYEHHEM METOJOB HAyYHOIO
MO3HAHUSA: SIBJICHUE, HAYYHBIH (PakT, TUmore3a, puanyeckas BEIMYMHA, 3aKOH, TEOPHS,
Ha0JII0/IEHNE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHNEe CUCTEMbl YpaBHEHHM, TPUTOHOMETpPUYECKUE (YHKIUU:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPbl M HX IMPOEKUMH HAa OCU KOOPJIHUHAT, CJOXEHHUE BEKTOPOB, IMPOU3BOIHBIC
AJIeMEHTapHbIX (YHKIMH, TPU3HAKU TOJ00US TPEYTrOJIbHUKOB, OMPEICICHUE TUIOMIAIN
I0cKuX uryp u oobéma Te.

buonocusa: anexrpudeckue sIBICHUS B AKUBOM MPHUPOE, KoineOaTeabHbIe TBUKEHUS
B JKMBOW IMPUPOAE, ONTHUYECKUE SIBICHUS B KUBOU NPUPOAE, ACHUCTBUE paaualuu
Ha KUBBIE OPTAHU3MBI.

Xumus: CTPOCHUE aTOMOB U MOJIEKYJ, KPUCTALUIMYECKAST CTPYKTYpa TBEPABIX TEI,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUYECKON pelIETKU, CIIEKTPaIbHbIN aHAU3.

l'eocpagpusa: marHuTHbBIE TIONIOCa 3€MIIM, 3aJ€KH MArHUTHBIX PYyI, QOTOChEMKA
3€MHOU IOBEPXHOCTH, NPEICKAZAHUE 3EMIIETPSCCHUN.

Texnonoeusa: TWHAM  DIEKTPOIEpenNady, TEHEPATOp IEPEMEHHOr0  TOKa,
3JIEKTPOJIBUTATENb, HMHAYKIIMOHHAS [1€4b, pajap, PaaguONPUEMHUK, TEIEBU30p, AHTCHHA,
tenedon, CBYU-meuyb, NPOSKIMOHHBIM ammapaT, BOJOKOHHAs OITHKA, COJHEYHAs
Oatapes.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOT'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne ydeOHOoro mpenmera «®Du3Wka» Ha YpPOBHE CpEOHETO OOIIETo
oOpa3zoBanus (0a30BbI ypOBEHB) JOHKHO OOECIEUYUTh JOCTHXKEHHUE CJICTYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJabTaThl OCBOCHHUS Y4deOHOro mnpeamera «Du3nka» ITOKHBI
OTpakaTb  TOTOBHOCTP M  CIIOCOOHOCTh  OOYYArONIUXCS  PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTpPEHHEH IIO3HMIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUEHTAINH, MO3UTUBHBIX BHYTPEHHUX YOSKICHHM, COOTBETCTBYIONIUX TPATUITIOHHBIM
IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, pAaCIIUPEHUE >KU3HEHHOI'O0 OIbITa W ONbITa
NEATEIbHOCTA B TMPOLIECCE peanr3alli OCHOBHBIX HAIPABJIEHUN BOCIHUTATEILHOU
JESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHcKOro BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKOW MO3ZUIIMH OOYYAIOIIErocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOI0 OOIIIECTBA;

MIPUHSTHE TPaJIUIIMOHHBIX 00II[EYET0BEYECKUX I'YMaHUCTUYECKUX n
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [IEATEIIbBHOCTh B HHTEPECAX TI'PaKIaHCKOTO
o0lIecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHU3alNH;

YMEHHE B3aUMOJICHCTBOBATH C COIMATbHBIMU MHCTUTYTaAMHU B COOTBETCTBUU C HUX
(YHKIUSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) 1aTPMOTHYECKOT0 BOCTIMTAHUS:
c(hOpMHPOBAHHOCTh POCCUMCKON IPaKJaHCKOW UAEHTUYHOCTH, NATPUOTHU3MA;
HEHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTH>KEHUAM
POCCUMCKUX YUEHBIX B 007aCTH (PU3UKHU U TEXHUKE;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMl0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NEeATEIIbHOCTA YYEHOIO;

OCO3HAHHUE JUYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOMUUBOTO OYYIIIETO;

4) 3CTeTHYECKOIr0 BOCIIUTAHUS
ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAsT ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyuero (GU3N4IECcKoil HayKe;
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S) TPY10BOr0 BOCTIUTAHMS:

UHTEpEC K pasnudHbiM chepaM NpodecCHOHATBLHOW NeATETHbHOCTH, B TOM YHCIIC
CBS3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp OyyIIeH
npodeccuu u peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIaHbI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (PU3UKH
Ha TIPOTSHKEHUU BCCH JKU3HU;

6) 7K0JI0rNYeCcKOro BOCIUTAHUA

c(hOpMHUPOBAHHOCTH FKOJIOTMUECKON KYJIbTYpPbI, OCO3HAHHUE TTI00AILHOTO XapaKTepa
AKOJIOTHYECKUX MPOOIIEM;

IUIAaHUPOBAHKE U OCYILIECTBIICHUE IEUCTBUN B OKPY>KAIOILIEN Cpesie Ha OCHOBE
3HAHUS LEJIed YCTOMYUBOIO Pa3BUTHS YEIIOBEUECTBA;

Pacimipenue ombiTa A€ATENBHOCTH SKOJIOTMUYECKON HAaNpaBJIEHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAaHUHU 10 (pU3mKe;

7) HEHHOCTH HAYYHOTI'O O3HAHUSA:

c(OpMUPOBAHHOCTb MUPOBO33PEHNUSI, COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3HUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAYyYHOM NIEATEIbHOCTH, TOTOBHOCTh B MPOLECCE M3YUYEHUS
(U3MKKM  OCYIIECTBIISITH  MPOEKTHYIO UM HCCJENOBATEIbCKYIO  JIEATEIbHOCTb
WHAUBUIYAJIBHO U B TPYMIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeiiCTBUS
ba3oBble JlornyecKue 1eicTBU:

CaMOCTOATENHLHO (POPMYIIMPOBATH M aKTyaJIU3UPOBATH MPOOJIEMYy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OTIPEIEINIATh 1ENH ACSITEIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TIOCTHIKCHNUS,

BBISIBIISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B pacCMATPUBAEMBIX (DH3UUECKUX
SIBIICHUSX

pa3pabarpiBaTh IUIAH pEHICHUS NPOOJEMbl C Y4€TOM aHallhu3a HUMEIOIINXCS
MaTepHAIbHBIX U HEMAaTEPUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEILHOCTD, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
[EJI5IM, OLICHUBATh PUCKHU MOCIIEICTBUN JIEATEIHHOCTH;

KOOPJMHUPOBATh U BBHITIOJIHATH pabOTy B YCIOBHSIX PEaTbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPHU PEIICHUHN KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciiefoBaTeIbCKHUeE AeliCTBUA:

BIAJCTh HAyYHOW TEPMUHOJOTHEH, KIIOYEBHIMH MOHATHSAMH U METOJIaMH
(bu3nUecKoil HayKH;

BJa/IeTh HaBbIKAMU Y4YEOHO-MCCIEIOBATENbCKOW U TMPOEKTHOW JIE€ATENbHOCTH
B 00jacTu (pU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHCKY
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METOJIOB PEIICHUS 3a/1a4 PU3NICCKOTO COJIepPIKaHUsI, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHWS,

BJIQJICTh BUJAMH  JIEATEIBHOCTH 10 TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
MHTEPIIpEeTalny, IpeoOpa3oBaHUIO U TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYaIUsX,
B TOM YHCJIE TIPU CO3/IaHUH YICOHBIX MPOCSKTOB B 00JaCTH (HU3HKH;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a71a9y, BBIIBUTATh
TUIOTE3y €€ PelIeHNs, HaXOAUTh apTyMEHTHI JIJIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh apaMeTPhl M KPUTEPHUH PEIICHNUS;

aHAJIM3UPOBATh MOJTYYCHHBIE B XOJI€ PELICHUS 3aJaud pe3yJIbTaThbl, KPUTUUECKH
OLIEHUBATh WX JJOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHHNE B HOBBIX yCIIOBHSIX;

CTaBUTh U (OPMYyIUpOBaTh COOCTBEHHbIE 3aJaud B  00pa30BaTEIbHOM
JeSITeIbHOCTH, B TOM YHCIIE TIPY U3YYEHUU (DU3HKHY;

JaBaTh OICHKY HOBBIM CHTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

yMeTb TEPEHOCUTh 3HaHUS 10 (U3UKE B  TNPAKTHYECKYI0  00IacThb
KHU3HENCATEITHLHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTell;

BBIJIBUTATh HOBBIC U/ICH, TIPEIaraTh OPUTHHAIBHBIE TOAXO0/IbI U PEIICHMS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIINE aIbTEPHATUBHBIE PEIICHUS.

Pab6ora ¢ undopmanueii:

BJaJIeTh HaBBIKAMH TONy4deHHs HHPOpMAMK  (PU3UIECKOTO  COACpIKAHUS
U3 HMCTOYHHKOB pAa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISATh IIOMCK, aHAJIN3,
CUCTEMATU3alIMI0 M HWHTEpHpeTanuio HHGOpPMAMKU pPa3IUYHBIX BUAOB U (oOpM
MIPEICTABICHHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(MOPMAINH;

UCTIOIh30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
B pEHICHUH KOTHUTUBHBIX, KOMMYHHMKATHUBHBIX W  OpraHM3allMOHHBIX 3aj]1a4
c coOmojeHueM TpeOOBAaHUM HSProHOMHUKH, TEXHHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepexeHtsi, MPaBOBBIX M OTUYECKUX HOPM, HOPM HHPOPMAIMOHHOM
0e30IaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUYECKOTO COAEpKaHHs B PA3NUYHBIX QopMmaTrax ¢ yd€Tom
Ha3HaueHusd HMHQOpPMAlUU U LEJIEBOM ayJIUTOPHUH, BBIOMpas ONTUMAIbHYIO (opMy
NPEICTaBICHNUS U BU3yaTH3aIUH.

KoMMmyHHKaTHBHBIC YHUBEpPCaJbHbIC Yy4eOHbIC 1eiiCTBHS:
OCYILIECTBIAThH OOIIEHNE Ha YPOKaxX (PU3UKHU U BO BHE-YPOUHOU AESITEIbHOCTH;
pacrno3HaBaTh NPEANOCHIIKA KOHQIMKTHBIX CUTYallMi U CMATYaTh KOH(IJIUKTHI;
Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM S3BIKOBBIX
CPEICTB;
IOHMMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHON U MHAMBUYaIbHOW pabOThI;
BBIOMPATh TEMATHUKY U METO/bI COBMECTHBIX JEUCTBUI € yUETOM OOLIMX UHTEPECOB,
Y BO3MOXXHOCTEH KaKJI0T0O YJIeHA KOJUICKTHBA;
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NPUHUMATh LEIU COBMECTHOM AEATEIbHOCTH, OPTraHU30BbIBATh U KOOPJAUHUPOBATH
JNEUCTBUA MO €€ JOCTUKEHUIO: COCTABJIATH IUIAH JCUCTBUN, PACTIPEICIISITH POJIK C YUYETOM
MHEHUN YyYaCTHUKOB, OOCYXKJIaTh PE3yIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KA4E€CTBO CBOETO BKJIAJa M KaXKJOTO yYaCTHHKA KOMAaHIIBI B OOIIHIA
pe3yNbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TIPOEKTHI, OIIEHWBAaThb UJE€W C T[O3ULUUM HOBU3HBI,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMMOCTH;

OCYILIECTBIISITh MMO3UTUBHOE CTPATETUUECKOE MOBEACHUE B PA3JIMYHBIX CUTYAIUSX,
NPOSIBIIATh TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryjsiTuBHble YHMBEpPCAJbHbIe y4eOHbIC TeHCTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYILIECTBIIATh O3HABATEIBHYIO IESITEIIbHOCTD B 00J1aCTH (PU3UKU
M aCTPOHOMUH, BBISIBISITH MPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC
3a/1a4u;

CaMOCTOSITEJIbHO COCTABJIATh IUJIAH PEIIECHUS PACUETHBIX M KAUYECTBEHHBIX 3a7adY,
IUIAaH  BBIMOJIHEHUS TPAKTUYECKOHM paldoThl € y4E€TOM HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacIMpsATh paMKH Y4EOHOI0 ITPEAMETA Ha OCHOBE JIMYHBIX MPEAINOUTECHUN;

JIeNIaTh OCO3HAHHBIN BHIOOP, ApTYMEHTUPOBATH €r0, OpaTh Ha c€0s1 OTBETCTBEHHOCTh
3a pelIeHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (hOPMHUPOBAHUIO U TMPOSBICHUIO SPYAUIIMU B 00JacTH (HU3UKH,
MOCTOSIHHO NOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBI YPOBEHD.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYallHsiIM, BHOCHUTh KOPPEKTHUBHI B JEATEIHHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YyIbTATOB IENISM;

BJIA/ICTh HABBIKAMU MMO3HABATENIbHON PedIeKCUU KaK OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUU U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTAaTOB U OCHOBAHMU;

UCTIOIB30BaTh NMPUEMBI peIEKCUU ISl OIIEHKH CUTYyalllud, BHIOOpa BEPHOTO
pelieHus;

YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIIEHHUS 10 UX CHUKEHUIO;

NPUHUMATh MOTHUBBI U @pTYMEHTHI IPYTHX MPHU aHATH3€E PE3yIbTaTOB IEATEIHHOCTH;

NpUHUMATh ce0s, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI U ApTYMEHTHI IPYTHX MPU aHAIHU3E PE3YNIbTaTOB ACSITEIbHOCTH;

NpU3HABATHh CBOE MPABO M MPABO IPYTUX HA OLIHMOKH.

B mpomecce nocTmkeHuss JTUYHOCTHBIX pE3YJIbTATOB OCBOCHHUSI TPOTPAMMBI
no ¢u3MKe I8 YpOBHS CpeAHEro oOmero oOpa3oBaHWsS y OOyYarolIuXxcs
COBEPIICHCTBYETCS HMOLIMOHAIbHBIH UHTEIICKT, Ipenoararuui
c(hOpMHUPOBAHHOCT:
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CaMOCO3HAHUS, BKJIIOYAIOIIETO0 CHOCOOHOCTh MOHUMAaTh CBOE 3MOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJIEHUS Pa3BUTHs COOCTBEHHON 3MOLIMOHAIILHOMN cepbl, OBITH
YBEPEHHBIM B ce0e€;

CaMOpETyJIUPOBaHUs, BKIIOYAIOIIETO0 CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aJallTUPOBATHCS K IMOLIMOHAIbHBIM
MU3MEHEHUSIM U MPOSBISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBALM{, BKJIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHUIO LEIU U
ycnexy, ONTUMH3M, HWHUIMATHBHOCTb, YMEHHE JIEMCTBOBaTb, HCXOI M3 CBOMX
BO3MO>KHOCTEH;

SMIIATUH, BKJIKOYAIOEH CIOCOOHOCTh NOHMMATh 3MOLMOHAIBHOE COCTOSHUE
IPYTUX, YYUTHIBATh €r0 MPU OCYUIECTBIECHUU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U
COIEPEKUBAHMIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOLIUX CHOCOOHOCTHh BBICTPAWBATH OTHOILIECHHS
C IPYTUMH JIIOJIbMU, 3a00TUTHCSI, MPOSBIISATH UHTEPEC U pa3peliaTh KOH(INKTHL.

HNPEIMETHBIE PE3YJIBTATDBI

K xoniy obyuyenuss B 10 kjacce mpeiIMeTHbIE Pe3ysbTaThl HA 0Aa30BOM YpPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh y 00YYAIOIIUXCSI YMEHU:

JEMOHCTPUPOBATh Ha TMpUMeEpax poiib U MecTo (u3uku B (HOPMUPOBAHHH
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B pPA3BUTUU COBPEMEHHOM TEXHUKH W
TEXHOJIOTMH, B IPAKTUYECKON AEATEIIBHOCTH JIOJIEH;

YUYUTBHIBATh  TPAHUIIBl MNPUMEHEHUS  W3YUYCHHBIX  (PUBMYECKUX  MOJIETICH:
MaTepHalibHasi TOYKa, WHEpIHAbHAs CHCTeMa OTCYETa, aOCONIOTHO TBEPIOE TEIO,
WJICANIbHBIN Ta3, MOJAEIU CTPOCHHS Ta30B, XKUJIKOCTEHW M TBEPABIX TeEJ, TOUYCUHBIN
AIEKTPUUCCKUH 3apsij] Py perieHNH GU3NISCKUX 3a/1a4;

pacno3HaBaTh (PU3WYECKHUE SIBICHUS (TPOLECChI) U OOBICHATH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHUS BEUIECTBA W
ANEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJMHENHOE IBUKEHHE,
CBOOO/IHOE TAJEHUE TEeJ, JABUKEHUE MO OKPYKHOCTH, HWHEPIUs, B3aUMOJICHCTBUE
ten, auddysusi, OpOyHOBCKOE ABMKEHUE, CTPOCHHE >KHUIKOCTEH U TBEPIBIX TeE,
u3MeHeHne o0bEMa Ten Npu HarpeBaHuM (OXJIAXIEHUU), TEIIOBOE PABHOBECHE,
HCIIapEeHne, KOHJICHCAlUs], IUIaBJIIEHUE, KPUCTAIUIN3ALMs, KUTIEHUE, BIAXXHOCTh BO3/yXa,
MOBBIIICHUE JIABJICHUS ra3a MPU €ro HArpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEKIY
rapaMeTpaMy COCTOSHUS Ta3a B HM30IPOLECCAX, IEKTPU3ALMSA TEJ, B3aUMOACHCTBUE
3aps1/i0B;

ONKCHIBATh MEXAHUYECKOE JBIDKEHUE, UCIHONb3ys (U3HUECKUE BEITUYHUHBIL:
KOOpJAMHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJIA, UMITYJIbC
Telna, KWUHETUYECKas OHHEPrus, IMOTCHIMAIbHAS DJHEPrusi, MexXaHwdeckas paboTa,
MeXaHU4ecKasi MOITHOCTb; MPHU ONMHMCAHUM MPABWIBHO TPAKTOBATH (PU3MUYECKHUI CMBICI
UCIONb3YEeMbIX BEIWYUH, UX OO0O3HAYECHHS U CIUHUIbI, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMU BEIUYHMHAMU;
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OIMCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUS, UCIIOJIb3YS
(¢u3MUecKre BEIMYMHBI: ABJIEHUE Ta3a, TEMIIEpaTypa, CPEAHAs KUHETHUYECKasi SHEPrusl
XAaO0TUYECKOIO0  JABWXKEHHUS MOJIEKYJ, CpEIHEKBaJpaTH4HAas CKOPOCTb MOJEKYJI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, padora rasa, Ko3(Q(UIMEHT MOJIE3HOTro
JEUCTBUS TEIUIOBOTO JIBUraTelNsl; NMPU ONKCAHUM MPABUIBHO TPAKTOBATH (PU3MUECKHI
CMBICJT MCHOJb3YEMbIX BEIUYHMH, UX OOO3HAYEHUS M €IUHUIbI, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NUYECKYIO BEIMYUHY C IPYTUMH BEIMYMHAM;

ONKCHIBATh HM3YYECHHbIE BJIEKTPUUYECKHME CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
ABJIEHUST (IPOLECChI), HUCHOJB3Ys (PU3MUECKHE BEIUYUHBI: DIEKTPUUECKUM 3apsij,
AIEKTPUUYECKOE TOJIe, HANPSHKEHHOCTh MO, MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB;
IIPU ONKUCAHUU MPABUIIBHO TPAKTOBATh (PU3HUUECKUI CMBICIT UCIIOJIB3YEMBIX BEJTUYMH, UX
0003HAUYEHUsI U €IMHULIBI; YKa3bIBaTh (POPMYJIbl, CBS3bIBAIOLINE JTaHHYIO (PU3UUECKYIO
BEJIMYMHY C IPYTUMH BEIIMYMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE MTPOLIECCHI U SIBICHUS, UCTIONb3Ys PU3NUECKUE 3aKOHbI
U NpUHIUOBL: 3aKOH BcemupHoro tsarorenus, I, II m III 3axonel HeroToOHa, 3aKkoH
COXPAHEHUS MEXAHMYECKOW OJHEPIrHH, 3aKOH COXPAHEHUs HWMIIYJbCa, IPUHLUI
CYNEpNO3ULIMA CWJI, TPUHLMI PABHONPABUS HWHEPLUAIbHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpelHEe KUHETHYECKOM SHEPruHM TEIUIOBOIO JIBIXKEHHS MOJIEKYJ C aOCOJIIOTHOM
TEMIIEpaTypOi, MEPBbI 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHMS JJIEKTPUUYECKOTO
3apsana, 3akoH KylioHa, mpu 3TOM pa3iuyarh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BBIPAXKEHUE U YCIOBHS (TpaHUIlbl, 00JaCcTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPHUHIIMIIBI JEHCTBUSA MAIWH, TPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3jinyaTh YCIOBUA HMX O€30IaCHOTO HCIOJIb30BAaHUS B IIOBCEIHEBHOM
KU3HU;

BBINIOJIHATH IKCIIEPUMEHTHI MO UCCIEAOBAHUIO (PU3MUYECKUX SIBJIEHUN U MPOLIECCOB
C HCMOJb30BAaHUEM TNPSAMBIX, U KOCBEHHBIX HM3MEpPEHUH, NpU 3TOM (OpMYyIUPOBATH
npobiemMy/3afady M THUIOTE3y Y4YeOHOro OSKCIEPUMEHTA, COOUpaThb YCTAHOBKY
U3 MPEAJI0KEHHOr0 000PY10BaHUs, IPOBOJIUTH OMNBIT U (DOPMYIUPOBATH BHIBOJIBI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYUH, IPU 3TOM
BBIOMPATh ONTHUMAJBHBIA CIOCOO H3MEPEHHs] W HCIOJb30BaTh HM3BECTHHIE METO/bI
OLIEHKH MOTPENTHOCTEN U3MEPEHU;

UCCIIEZI0BATh 3aBUCUMOCTH MEXY (PU3MUECKUMHU BEIIMYMHAMU C UCIIOJIb30BAHUEM
OPSIMBIX U3MEPEHHH, IPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3YyIbTAThHI
MOJyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH B BHUJE TaOnMIl U rpaduKoB, JEIaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIIEI0BAHNUS;

co0uro1aTh paBuiia 0€30MacHOro TPyAa MIPU MPOBEIEHUH HCCIIEI0BaHUN B paMKax
y4eOHOI0 SKCHEPUMEHTa, Y4YeOHO-UCCIENOBATENbCKOM M MPOEKTHON JesTeNIbHOCTU
C UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOr0 000PYI0BaHMS;

pemaTh pacyéTHhIE 3a/aYd C SBHO 33JaHHON (PU3UYECKOM MOJEIBIO, HCIIONb3Ys
¢bu3nyeckue 3aKOHBI U MPUHITUIBI, HA OCHOBE aHaJlM3a YCJIOBHS 3a7aud BHIOMPATh
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(GU3HYECKYI0 MOJIENb, BBIAEIATh (PU3NYECKHE BETWYUHBI U (DOPMYJIbI, HEOOXOAUMBIE
1St €€ pelieHus], MPOBOAUTH Pacy€Thl U OLIEHUBATH PEANIbHOCTh MOJYYEHHOI'0 3HAUCHHUS
(hU3UYECKON BEITUYHHBI,

pelatb KayeCTBEHHbIE 3aJlayd: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LENOYKY pAaCCyX JEHU C ONmopod Ha M3YYCHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH U
(dbuzuvecKue sIBJIEHNUS,

UCTOIB30BaTh NPU PEIICHUH YYEeOHBIX 3a7ad4 COBpPEMEHHbIE WH(OpMAaIllMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHMS, HMHTEpHpETAlMd U MpPEACTaBICHUS
y4eOHOM 1 HAyYHO-MONYJIAPHON HHPOpMALUK, TOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTUYECKU aHAJTU3UPOBATH MOJIYYaeMYI0 HH(POPMALIHIO;

OPUBOJIUTh MPUMEPHI BKJIAJa POCCUHUCKUX M 3apyOEkKHBIX YUYEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE NIPOLIECCOB OKPYIKAIOIIEr0 MUPA, B pa3BUTUE TEXHUKU U
TEXHOJIOT UM,

UCMOJIb30BaTh TEOPETUUYECKUE 3HAHHUS MO (U3UKE B IOBCEIHEBHOW IKU3HU
i o0ecriedeHus O€30MacHOCTH MpU OOpallleHuH ¢ MpUOOpaMH W TEXHUYECKUMU
YCTPOMCTBaMHM, JJII COXPAHEHUS 3J0POBbS M COOJIFOJAEHUS HOPM 3KOJOTMYECKOIO
MOBEJICHUA B OKPYXKAIOIIEH CPEIE;

padoTaTh B ITPYMIIE C BBIIIOJIHEHUEM PAa3JIMUHBbIX COLUAIBHBIX POJIEH, IJITAHUPOBATH
paboTy TpyMNIbl, palMOHAIBHO pacCHpeneNnsITh O00S3aHHOCTH M IUIAHUPOBATH
NESATENBHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJCKBATHO OLEHUBATh BKJIAJ Ka)KIOrO
U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.

K xonmy obyuenust B 11 kijiacce mpeIMeTHbIE pe3ysibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTh y O0YYAIOIIUXCSI YMEHU:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTUHbl MUpa, B pA3BUTUU COBPEMEHHOW TEXHUKU W
TEXHOJIOTUM, B TMPAKTUYECKOW JEATEIBHOCTU JIFOJEH, LEIOCTHOCTh W E€IUHCTBO
(bu3HUecKoi KapTUHBI MUPA;

YUYUTBIBaTh T'PAHUII MPUMEHEHUS] U3YYEHHBIX (U3UYECKUX MOJeNeh: TOYEUHBIH
AIEKTPUYECKUHN 3apsifl, JIyd CBETa, TOUCUHBIN UCTOYHUK CBETA, SACPHAs] MOJENIb aTOMa,
HYKJIOHHAsl MOJI€JIb @TOMHOT'O si/Ipa MpHY pelIeHnH PU3NYECKUX 3a]1ay;

pacno3HaBaTh (Qu3NYecKHe sBIeHUs (Ipolecchl) M OOBSACHATH MX Ha OCHOBE
3aKOHOB DJJIGKTPOJUHAMUKH W KBAHTOBOM (PHU3UKHU: 3JIEKTpUYECKas IPOBOAMMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHWTHOE [JEWCTBHUS TOKA, B3aWUMOJCHCTBHUE
MAarHUTOB, 3JIEKTPOMArHUTHAs MHAYKLHUS, NEHCTBUE MAarHUTHOIO IIOJIs HAa MPOBOIHUK
C TOKOM M [ABWXKYIIMWCA 3apsll, DJIEKTPOMArHUTHbIE KOJIeOAaHWUS U  BOJHBI,
MPSIMOJIMHEWHOE PACTIPOCTPAHEHHUE CBETA, OTPAKEHUE, MIPEIIOMIICHUE, UHTep(dEepeHITs,
mudpakiys W TMOJSpU3alldsg CBETa, JUCIEPCUs CBeTa, (POTOAIEKTpUUECKUu 3dekT
(boToaddexT), cBeTOBOE maBiIeHHWE, BO3HUKHOBEHHE JMHEWYATOrO CIIGKTpa aToma
BOJIOPO/a, ECTECTBEHHAsl U UCKYCCTBEHHAs PAIMOAKTUBHOCT;
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ONMKUCHIBATh HW3YYEHHBIE CBOWCTBA BEUIECTBA (AJIEKTPUYECKUE, MAarHUTHBIE,
ONTUYECKHE, BIEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U DJIEKTPOMArHUTHbBIE
sBJIEHUS (TIPOIIECCHI), UCTIONb3Ys (PU3NUECKUE BEIMYUHBI: SJIEKTPUUECKHUN 3aps]l, cuiia
TOKA, DJJIEKTPUYECKOE HANPSIKEHHUE, DJIIEKTPUUYECKOE COINPOTUBIICHUE, Pa3HOCTH
MOTEHIMAJIOB, 3JIEKTPOJBIKYIIIas cuia, paboTa ToKa, MHAYKIMS MarHUTHOT O T10JIsA, CHJIa
Awmnepa, cwia JlopeHua, MHAIYKTUBHOCTb KATYIIKH, SHEPIUsl BJIEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MePUOJl M YacToTa KojeOaHui B KojaeOaTeIbHOM KOHTYpE, 3apsia U
CHWJIa TOKa B TPOLECCE TAPMOHUYECKUX BJIEKTPOMArHUTHBIX KoJjiebaHul, (PoKycHOe
paccTOsIHME W ONTUYECKas CWIa JIMH3bL, NPU OINHUCAHUM NPABWIBHO TPAKTOBATH
(bu3HUECKUil CMBICT MCTOIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS W €AUHUIIbI, YKa3bIBATh
(dbopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETHUMHY C IPYTUMH BETUUHMHAMU;

OINKCHIBATh M3yUYEHHBIC KBAHTOBBIE SIBJICHUSI U MPOIECCHI, UCTIONB3Ys (HU3UUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, YHEPTUs
U UMITyJIbC (POTOHA, IEPHUOJ [TOJIypaciaja, SHEPTUs CBsI3U AaTOMHBIX 1€, IPU ONUCAHUU
MPaBUJIBLHO TPAKTOBATh (PU3HUECKHUI CMBICI UCIIOIb3YEMBIX BEIUYHMH, UX 0003HAUYECHUS U
€MHULBI, YKa3bIBaTh (OPMYIIbI, CBS3bIBAIONIME JAaHHYIO (PU3UYECKYIO BEIUUYHHY
C IPYTMMU BeJIMYMHAMU, BBIYUCIIATHh 3HAYEHUE (PU3NUECKON BETMUUHBI,

aHAJIM3UPOBATh (PU3MUECKHE MTPOLIECCHI U SIBICHUS, UCTIONb3Ys PU3NUECKUE 3aKOHbI
Y MPUHLIMIBL: 3aK0H OMa, 3aKOHBI MOCJIENOBATENBHOTO U NAPAJJIEIBHOIO COCIUHEHUS
MMPOBOJHUKOB, 3akOoH Jlxoyis—JIeHna, 3aKOH 3JEKTPOMAarHUTHOW WHAYKIMHU, 3aKOH
NPSIMOJIMHEWHOI'0  PAaCIpPOCTPAHEHMsI CBETA, 3aKOHbl OTPAa)KEHUS CBETa, 3aKOHbI
MPEJIOMJICHUST CBETa, ypaBHeHWE OWHITEeHHa ms1 dotodrddexra, 3aKOH COXpaHEHUS
DHEPIUM, 3aKOH COXPAHEHMS HMMITYJIbCA, 3aKOH COXPAHEHUS JJIEKTPUYECKOro 3apsja,
3aKOH COXPaHEHUsI MacCOBOI0 YUCIIa, MOCTYJIAaThl bopa, 3aKOH paguoakTUBHOIO pacnaja,
OpyU 3TOM pa3iuvarh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIPAKEHHE U YCIOBUS (TpaHUIIbl, 00JIaCTH) TPUMEHUMOCTH;

OIpEAEIATh HAPABICHUE BEKTOpPAa HWHAYKIMM MAarHUTHOIO IO IIPOBOJHUKA
C TOKOM, CuiIbl Amnepa u cuiibl Jlopenua;

CTPOUTHh M OIHUCHIBATh M300pa)KEHHE, CO3]aBAEMOE€ IUIOCKHUM 3€pKajioM, TOHKOU
JINH30M;

BBITIOJTHATH AKCIIEPUMEHTHI 110 UCCIIEA0BAaHUIO (PU3UUECKUX SBJIICHUNA U MPOIECCOB
C HUCIOJIb30BAaHUEM IMPSIMBIX, U KOCBEHHBIX W3MEPEHUW: MpU 3TOM (POPMYJIHPOBATH
npoOsiemMy/3afauy W THUIIOTE3Y Y4eOHOTrO JSKCIEepPUMEHTa, CcoOUpaTh YCTaHOBKY
U3 MPENI0KEHHOr0 000PY10BaHUs, IPOBOJIUTH ONBIT U (DOPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISATH MPSMbIE U KOCBEHHbIE U3MEPEHUS (DU3UUECKUX BEITUYNH, IIPH HTOM
BBIOMpATh ONTUMAJBHBIM CHOCOO H3MEPEHHs] U HCIOJIb30BaTh W3BECTHBIE METOJbI
OLICHKH MOTPELIHOCTEN U3MEPEHNN;

UCCIIEZIOBATh 3aBUCHUMOCTH (PU3WYECKUX BEJIUYMH C HCMOJIb30BAaHUEM MPSMBIX
M3MEpPEHUI: TPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJIYYeHHOW 3aBUCHUMOCTU (PU3MYECKUX BEIMYMH B BHUJE TaOJUL U TpaUKOB, IENaTh
BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEI0BAHNUS;
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coOJTI01aTh TIPaBMIIa 0€30MACHOTO TPY/Ia MPU MPOBEJCHUHN UCCIIEIOBAHUN B paMKax
y4e0HOTO JKCTIEPUMEHTa, Y4YEOHO-UCCIENOBATEIBCKOH W TPOCKTHON JESITEIHHOCTH
C HCTOJIb30BAHUEM U3MEPUTENbHBIX YCTPOUCTB U J1JA0OPATOPHOTO 000PYI0OBAHUS;

pemnath pacy€THhIC 3a/aud C SIBHO 3aJaHHOW (DU3UYECKON MOJEIbI0, MCIONIb3YS
¢u3nueckue 3aKOHbl W TMPHUHIUIBI, HA OCHOBE aHajiu3a YCJOBHUS 3a/aud BBIOMPATH
(U3HYECKYI0 MOJIEINb, BBIJCIATh (PU3NIECKUE BETUUYUHBI U (DOPMYITBI, HEOOXOAMMBIC IS
e pelleHus, TPOBOJUTh PAaCUYEThl M OIICHUBATh PEATbHOCTHh MOJYYEHHOIO 3HAYCHUS
(U3UYECKON BEIIMUNHEI;

peliaTh Ka4eCTBEHHBIE 3aJlayl: BBICTPAWBATh JIOTHYECKH HEMPOTUBOPEUUBYIO
IIEMOYKY PACCYXJACHUM C OMOpOM HAa W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(buzuYecKue SIBJICHNUS,

UCIIONIb30BaTh TPH PEIICHUM Y4YEOHBIX 3a/lad COBpPEMEHHBbIC HH(OPMAIIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAMU U Tpe/CTaBICHUS
y49eOHOU 1 HAyYHO-TIONYJIIPHOU WH(DOPMAITIH, TTOTYIECHHOW U3 Pa3IMIHBIX HICTOYHUKOB,
KPUTUYECKU aHAJTU3UPOBATH MOJIy4aeMyl0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIUIMBI JEHCTBHS MAIluH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pasnuyaTh yCIOBUS WX 0€30MaCHOTO UCTIOIb30BaHUS B TTIOBCETHEBHOM KU3HU;

NPUBOJIUTh TMPUMEPHl BKJIaJa POCCUHUCKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU
U TEXHOJOTHM;

UCIIOJIb30BaTh TEOPETHUYECKHUE 3HAHWS MO (U3WKE B TIOBCEAHCBHOW IKWU3HU
st obecrieueHusi 0€30MACHOCTU TMPHU OOpallleHHH ¢ MpUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHM, JJISI COXPAHEHUS 370POBbSI U COOJIFOJACHHUS HOPM OSKOJOTHYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpeIe;

paboTaTh B TPYIMIE C BHITOJHCHHEM PA3JIMYHBIX COMATBHBIX POJICH, TNTAHUPOBATh
paboTy TpyMIbl, palMOHATIBLHO PACHPEACNHATh OOS3aHHOCTH U TUIAHUPOBATh
JCATENBHOCTh B HECTAHJIAPTHBIX CHTYAIlUAX, aJCKBATHO OICHWBATh BKJIAJ KaKIOTO
U3 YYaCTHHUKOB TPYMIIBI B PEIICHUE PACCMATPUBAEMOM MTPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHUE'

10 KJIACC
HaumenoBanue
Ne KommuectBo OCHOBHBIE BU/IBI IE€ITEILHOCTHA
pa3aeioB U TeM [IporpaMMHOE cojiepkaHue
/o 4acoB 00 y4JaronImxcs

y4ueOHOro npeamera

Pa3z1e.11 1. ®u3zuka u METOAbI HAYYHOI'O MO3HAHUSA

1.1 | ®usuka u METOIBI 2 @®u3nka — HayKa O IpUPOJE. N3ydyeHnne HayyHBIX (AIMIUPUYECKUX U
HAY4YHOT'O [TO3HAHUS Hayunbie MmeTobl MO3HAHUS TEOPETUUYECKHX) METOJ 0B MTO3HAHUS
OKPY’Karolero Mupa. OKPY>Karollero Mupa.
Ponb skcniepuMenTa u TeOpun OOcyx1eHre rpaHull TPUMEHUMOCTH
B IIPOILIECCE MO3HAHUSI IPUPOIBI. (bu3HUECKNX 3aKOHOB U TEOPHIA.
OKCHEpUMEHT B (PU3HUKE. Pabota B rpyr1rie 1o noJAroToBKe
MonenupoBaHue pU3NYECKUX KOPOTKHX COOOIIEHU O pOJIH U MECTE
SIBJICHUH U TIporieccoB. Hayunbie (GU3KMKY B HAYKE U B MIPAKTUYECKON
rurnore3pl. U3n4ecKue 3aKOHbI U JEATENBHOCTH JIFOJCH.
Teopuu. I'paHULIBI TPUMEHUMOCTH JleMoHcTpalys aHaJIOrOBBIX U
¢dbuznyeckux 3akoHoB. [IpunHIMI 1U(POBBIX H3MEPUTEIBHBIX TPUOOPOB,
COOTBETCTBHSI. KOMIBIOTEPHBIX TATYUKOB.
Ponb u MmecTo dusnku OcBoeHue OCHOBHBIX TPUEMOB PabOThHI
B (hOPMHUPOBAHUU COBPEMEHHOU ¢ g poBoii 1abopaTopueit mo pusuke
Hay4YHOU KapTHUHBI MUpA,
B PAKTUYECKOU JCSTETbHOCTH JFOAEH
Hroro no pazneny 2

! [Tpu paspaGoTke paGoueii MPOrPaMMBbI B TEMATHIECKOM [LIAHUPOBAHHH JOJDKHBI OBITh YITCHBI BOSMOKHOCTH HCIIOIb30BAHMS JJICKTPOHHBIX (LH(BPOBBIX)
00pa3oBaTeIbHBIX PECYPCOB, SBISIONINXCS YIeOHO-METOAMYECKUMU MaTepHaIaMHt, COJIEPKAHUE KOTOPBIX COOTBETCTBYET 3aKOHOIaTENILCTBY 00 00pa3oBaHuy.
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Pa3nea 2. Mexanuka

2.1

Kunematuka

MexaHn4yecKkoe ABUKECHUE.
OTHOCUTETHLHOCTh MEXaHUYECKOTO
nBmkeHus. CucremMa oTcuéTa.
Tpaekropus.

[lepemetienne, CKOPOCTh (CpeIHsIs
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MAaTEPUAIIbHON TOUKH,
WX MPOEKIIUU HA OCU CUCTEMBbI
koopauHat. CroxeHue
MEPEMENICHUM U CIIOKECHUE
CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBIKCHHE.
['paduku 3aBUCUMOCTH KOOPAUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
nepeMeIeHUs] MaTepUaTbHON TOYKH
OT BPEMEHHU.

CBobOonHOe najienue. Y CKOpeHue
CBOOOTHOTO Ma/ICHHUS.
KpuBonnHeitHOE NBUKEHUE.
JIBuKeHue MaTepuagbHON TOYKHU
10 OKPYKHOCTH C TOCTOSIHHOM 1O
MOZYJIIO CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JINHEITHASI CKOPOCTb.
[lepuon m wactora oOparieHus.
L{eHTpOCTpEMUTENBHOE YCKOPEHHE.
TexHudeckue ycTporucTBa u

[IpoBeneHne FKCIEPUMEHTA: U3yUECHHE
HEPAaBHOMEPHOI'O IBUKEHUS C LIETBIO
OIpENETICHNUS] MTHOBEHHOM CKOPOCTH;
MCCIIEOBAHNE COOTHOIIEHUS MEXKIY
IyTSIMH, IPONACHHBIMU TEJIOM

3a IIOCJIEJOBATEIIbHBIC PABHBIC
IIPOMEXKYTKU BPEMEHU IIPU
PaBHOYCKOPEHHOM JBHKCHUU

C HAYAJIbBHOW CKOPOCTBIO, PaBHOU HYJIIO;
W3Y4YCHHE IB)KCHUS IIApUKa B BI3KOU
KUJKOCTH; U3yUEHUE JBUKECHUS TEIA,
OpOILIEHHOI'0 TOPU30HTAJIBHO.
OObsicHEeHHE OCHOBHBIX MPUHIIUIIOB
JICUCTBUS TEXHUUYECKUX YCTPOMCTB,
TaKMX KaK: COUJAOMETP, UEIHBIE U
PEMEHHBIE Nepeauy IBUKECHHUS; U
yCIIOBHUH X 6€30IaCHOT0
UCIIOJIb30BaHMs B IIOBCEHEBHOU
KU3HU.

Pemrenne pacué€THpIX 3a1a4 € SIBHO
3aTAaHHOM (PU3MYECKOIN MOJICIIBIO

C UCIOJIb30BAaHUEM OCHOBHBIX (pOpMyI
KMHEMAaTUKHU.

[Toctpoenue u ananu3 rpapukoB
3aBUCUMOCTEY KMHEMAaTHYECKUX
BEJINYMH OT BPEMEHHU

JUISl PABHOMEPHOT O
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MPAKTUYECKOE MTPUMEHCHHUE:
CIIUJIOMETD, IBUKEHHUE CHAPSIIOB,
LETHBIE U PEMEHHBIE NIEPENAYN

Y paBHOYCKOPEHHOT'0 IPSIMOJIMHEUHOTO
JIBKEHUS.

Pacno3naBanue (pu3nuecKux sABIeHUN
B YUEOHBIX ONBITaX U OKPYKaAIOIIEH
YKU3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSAMOJIMHEUHOE
JIBIDKEHME, CBOOOJTHOE TTaJcHUE TE,
JBMKEHHE IO OKPYKHOCTH.

Omnucanne MEXaHUYECKOTO IBIKEHUS
C UCMOJb30BAHUEM (PU3NYECKHUX
BEJIMYMH: KOOPANHATA, MYTh,
nepeMelleHne, CKOpoCcTb, YCKOPEHHE.
PaGora B rpynnax npu miaHupOBaHUH,
MIPOBEJICHUH U UHTEPIPETALUU
pe3yJbTaTOB ONBITOB U AHATIU3E
JIOTIOTHUTENIBHBIX HCTOYHUKOB
uH(pOpMAITUH TI0 TEME

2.2

JlnHamuka

[IpyHIKMI OTHOCUTEIBHOCTH
I"asmnes. Ilepseiii 3akoH HeroToHA.
NueprmanbHbie CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunnun
CyIepno3uuu cuil. Bropon 3akoH

HproTona 11 MatepranbHOM TOYKH.

Tpernit 3akoH HproTOHA

JUISI MaT€pUAIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTECHMUS.
Cuia tsokectu. [lepBas
KOCMUYECKast CKOPOCTb.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIITUX
Te.

N3yueHne 3aBUCUMOCTH CHJIBI
YOPYTOCTH OT AehOpMaIiH; CPAaBHCHHE
CHUJI TPEHHMSI TIOKOSI, KaueHUS U
CKOJIB)KCHHS.

OO0BsIcCHEHHE HEBECOMOCTH.
[IpoBeneHne SKCIepUMEeHTa:
WCCIICTIOBAHNUE 3aBUCUMOCTH CHIT
YIPYTOCTH, BOZHUKAIOIIUX B MPY>KUHE
U pE3MHOBOM 00pa3Ile, OT X
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Buabl TpeHus (mokos,
CKOJIbKEHUS, KaUYeHUs ).

Cuna tpenus. Cyxoe TpeHHe.
Cuiia TpeHUsl CKOJIbKEHUS U cula
TpeHus nokost. Koaddunmenr
TpeHusa. Cuia COnpOTUBIICHUS
IIpU ABMKEHUHU TeJ1a B )KUIKOCTH
WJIY rase.

[TocTynaTenbHOE U BpalllaTEIbHOE
JBIDKEHHE a0COTIOTHO TBEPIOTO
Tena.

MOMEHT CUJIbI OTHOCUTEIBHO OCHU
Bpamenus. [neqyo cumbl. YcnoBus
paBHOBECHS TBEPIOTO TENA.
TexHu4eckne yCTpomucTBa U
MIPAKTUYECKOE PUMEHEHUE:
MOAIINITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB

nedopMaluu; U3y4eHue JBUKCHUS
Opycka 1o HaKJIOHHOM TUIOCKOCTH;
HCCIIEIOBAaHUE YCIOBUM paBHOBECHUS
TBEPAOrO TeJa, UMEIOLIETO OCh
BpAIICHMUS.

OOBsicHeHHEe 0COOEHHOCTEN
PaBHOMEPHOI'O U paBHOYCKOPEHHOT O
MPSMOJIMHEHHOTO JIBMOKEHUS,
CBOOOJHOTO MaJICHUS TEJI, TBMKCHUS
M0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
Hprotona, 3aKk0Ha BCEMUPHOTO
TATOTCHMUS.

OOBsiCHEHHE OCHOBHBIX MPUHITUIIOB
JENCTBUSA MOAIIUITHUKOB U X
MPAKTUYECKOTO MPUMEHEHHUS.
OObsiCHEHNE TBIKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacu€rHpIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIENIbIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GopMyJ TMHAMUKH.

PacnioznaBanue pusnyeckux sBIeHUMI
B YUEOHBIX OMBITaX U OKPYKarolen
’KU3HU: UHEPIUS, B3aUMOICHCTBUE TEIl.
AHanu3 GU3NIecKuX MpPOIECCOB U
SIBJICHUH C UCTIOJIb30BAHUEM 3aKOHOB U
MPUHIIUIIOB: 3aKOH BCEMUPHOTO

32




tsarorenus, I, II u III 3akonbl HeroToHa,
MIPUHLIMUIT CYTIEPTIO3ULINKU CUJI, TPUHITUIT
PaBHOIIPABHOCTH MHEPILMATIBHBIX
CHCTEM OTCUETA

2.3

3aKOHbI COXpaHEHUS B
MEXaHUKe

Nmnynbsc MarepuanbHOW TOUKHU
(Tena), cucTeMbl MaTEpHUATBHBIX

TOYeK. MIMIyIbC CHIIBI M U3MEHEHUE
MMITYJIbCA T€Ja. 3aKOH COXPaHEHUS
UMITyJIbca. PeakTUBHOE IBM)KEHHUE.

PabGora cuiiel. MOIIHOCTE CUJIBL.
Kunernueckas sneprus
MaTepUAIBLHOU TOUKHU. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPTHH.

[loTeHuManbHAsA YHEPTHS.
[ToTeHunanbHas S3HEPTUs YIPYro
neOpMHUPOBAHHON MPYKHHBI.
[ToTeHuManbHAs SHEPTHS TENa
BOJIM3U MMOBEPXHOCTH 3EMIIU.
[ToTeHUMaNBbHBIE U
HETOTEHIIMAJIbHBIC CUJIbI. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHIT
C U3MECHEHUEM MEXAaHUYECKOU
SHEPryUU CUCTEMBbI TeJl. 3aKOH
COXPaHEHUsI MEXAHUYECKOU
SHEPIUHU.

Ypyrue u Heynpyrue

[IpoBeneHue 3KCIepUMEHTA: U3YyUEHUE
a0COJIFOTHO HEYIIPYTOro yjaapa

C IOMOIIBIO ABYX OJJMHAKOBBIX
HUTSAHBIX MasiTHUKOB; UCCJIEIOBAHUE
CBSI3U PaOOTHI CHUJIBI C U3MEHEHUEM
MEXaHUYECKOU IHEPTUU Tella

Ha IpUMeEpPE PacTsHKEHUSI PE3UHOBOT'O
KIyTa.

OreHka aOCOMIOTHBIX M OTHOCUTEIIbHBIX
MOTPENIHOCTEN U3MEpeHU PU3NIECKUX
BEJIUYHH.

Pelienne pacu€THbIX 3a1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJICIIbIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOopMyJT TMHAMHUKHU U 3aKOHOB
COXpaHEHMUS.

Pemrenrie kadyeCTBEHHBIX 3a/1a4

C OIOPOY HA U3YUYECHHBIE B PaA3JIeIie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS.

Ornucanne MEXaHUYeCKOro ABUKEHHUS C
UCIIO0JIb30BaHUEM (PU3UYECKUX BEJTUYUNH:
HMITYJIbC TE€Na, KHHETUYECKast SHEPT U,
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CTOJIKHOBEHHSI.

TexHuueckne ycTpoucTBa U
MIPAKTUYECKOE TPUMEHEHHE:
BOZOMET, KONEP, NPY>KUHHBIN
IIUCTOJIET, IBMKCHHUE PAKET

MOTEHIIUANIbHAS SHEPTHUsl, MEXaHUYeCKas
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanmn3 GU3NIECKUX MPOIECCOB
SIBJICHUU C UCII0Jb30BaHUEM 3aKOHA
COXPaHEHUS] MEXaHUYECKOW IHEPTUH,
3aKOHA COXpPaHEHUS UMITYJIbCA.
OOBsiCHeHHE OCHOBHBIX MPUHIIUIIOB
JIEVUCTBUA U IIPAKTHYECKOTO
MIPUMEHEHHUS TEXHUYECKUX YCTPOUCTB,
TAKUX KAK: BOJOMET, KOIEP,
MPY>KUHHBIN MUCTOJIET.

OOBsICHEHHE IBMIKCHHS PAKET C OIMOPOit
Ha U3Yy4YCHHbIE (PU3NUECKUE BEIUUMHBI U
3aKOHBI MEXaHHKH.

Hcnonb3oBaHue NpH MOATOTOBKE
COOOIIEHU O TPUMECHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJIOTUH IS
MOUCKA, CTPYKTYPUPOBAHUSI,
HMHTEPNPETAIUU U TTPEACTABICHUS
uH(}OpMaIINK, KPUTUYECKUIN aHATU3
nojrygaemMon nHpopmauu

[IpoBeneHrne KOCBEHHBIX U3MEPEHUH,
HCCJICIOBaHUHN 3aBUCUMOCTEH
(dbu3UYECKUX BEJIMYUH, MPOBEPKaA
MPEI0KEHHBIX TUIIOTE3

Hroro no pazneny

18
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Pa3nen 3. MoJiekyJsipHasi pu3nKa U TEPMOAUHAMHMKA

3.1

OCHOBBEI
MOJIEKYJISIPHO-
KHHETUYECKOU TEOPUH

9

OCHOBHBIE TTOJTOXKEHUS
MOJIEKYJISIPHO-KUHETHYECKOMN
TEOPUH U UX ONBITHOE OOOCHOBAHHUE.
bpoyHOBCKOE 1BMKEHME.
Hudbdysusa. Xapakrep ABUKEHUS U
B3aMMOJICHCTBUS YaCTHUIl BELIECTBA.
Mopenu cTpoeHus Ta3os,
KUIKOCTEW U TBEPABIX TEN U
00BSICHEHHE CBOVCTB BEIIECTBA

Ha OCHOBE 3TUX Mojenen. Macca n
pa3mepbl Moseky. KonnuecTBo
Bemecta. [locrositHHas ABoraapo.
TemoBoe paBHOBECHE.
Temneparypa u €€ usmMepeHue.
[ITkana temmneparyp Llenbcus.
Mopenb naeaabHOro rasa.
OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU UICATBHOIO rasa.
AOconoTHas TeMiepaTypa Kak Mepa
CpeaHel KNHETUYECKON dHEprun
TEIJIOBOI'0 JBWKEHUS YaCTHII ra3a.
[Txana Temnepatyp KenbBuHa.
["a30BbIC 3aKOHBI. Y paBHECHUE
MenaeneeBa—Knaneipona.

3akoH JlansToHa. M30npoueccsl

[IpoBeneHune FKCIIEpUMEHTA:
OTIpE/ICIICHNE MACChI BO3TyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHnit 00bEMa KOMHATHI, JaBICHHUS
U TEMIIEPATYpPhl BO3/1yXa B HEW;
WCCIICIOBAHNE 3aBUCUMOCTH MEXTY
napamMeTpaMu COCTOSIHUS Pa3peKeHHOT O
rasa.

Orenka aOCOMOTHBIX M OTHOCUTEIIbHBIX
NOTPEIIHOCTEN U3MEPEHUHN (PU3NUECKUX
BEJIUYMH.

OOBsiCHEHNE OCHOBHBIX MPUHITATIOBR
NeNCTBUI TepMOMETpa U 0apoMeTpa U
yCJIOBUHM WX 6€30MaCHOT0
WCIIOJIb30BaHUS B TTIOBCEIHEBHOMN
KU3HU.

PacrioznaBanue pu3nIeCKUX SBICHUMI

B YUEOHBIX ONBITaX U OKPYKAIOIIEH
Ku3HU: T Py3usi, GpoyHOBCKOE
JIBIDKEHUE.

Onucanue TEMIOBBIX SIBICHUM

C UCTIONIb30BaHNEM (DU3UIECKUX
BEJIMYMH: 1aBJICHHUE Ta3a, TEMIEpaTypa,
CpeIHsISI KHWHETUYEeCKast SHEPTUS
Xa0TUYECKOTO ABUKEHUS MOJIEKYII,
CpeIHEeKBaApaTUIHAs CKOPOCTh
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B UJICATTbHOM T'a3€ C NOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
['pacduueckoe mpeacraBieHue
U30IIPOLIECCOB: U30TEPMa, U30X0pa,
nu3ooapa.

TexHuueckne ycTpoucTBa U
NPaKTUYECKOE MPUMEHEHHUE:
TepMOMETp, OapoMeTp

MOJIEKYIIL.

AHanu3 pU3NYECKUX MpOIecCOoB U
siBJICHUH ¢ ucnonab3oBanuem MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpeAHEN
KUHETUYECKOW SHEPTUH TEILIOBOTO
JIBH>KCHUSI MOJIEKYJT ¢ AOCOJIFOTHOM
TEMIIEpaTypPOH.

Pelienne pacu€THbIX 3aa4 C SIBHO
3aTaHHOM (PU3UYECKON MOJICIIbIO

C HCTOJIb30BAHUEM OCHOBHBIX
nonoxxeanit MKT, 3akoH0B 1 popmyn
MOJIEKYJISIpHOM (PU3UKHU.

PaGota B rpynmnax mpu miaHUpOBaHUH,
MIPOBEJEHUU U UHTEPIIPETALINH
PE3YIBTATOB OIBITOB U aHAJIU3E
JIOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(pOpMaIUK 110 TEME

3.2

OCHOBBI
TEPMOIMHAMUKHU

10

TepMoanHamMu4uecKas CUCTEMA.
BryTpenHss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
CIIOCOOBI €€ U3MEHECHHUS.
KonngecTBo TemioTsl u padora.
BHayTpenHss 3Heprusi 0ITHOATOMHOTO
WJICUTBHOTO ra3a. Buasl
TEIUIONEPEIaun: TEMIOMPOBOJHOCTb,
KOHBEKIIYSI, U3JTIydEHHUE. Y IeIIbHas
TEITIOEMKOCTh BENIECTBA.

IIpoBeneHne SKCIEPUMEHTA: U3MEPEHUE
YAEIbHOU TETUIOEMKOCTH BEILIECTBA.
OneHka abCOIIOTHBIX U OTHOCUTENIbHBIX
MOTPELIHOCTEN U3MepeHul (HU3MIECKUX
BEJINYMH.

N3yueHue Mojesneit mapoBoil TypOUHBI,
JIBUraTels BHYTPEHHETO CrOPaHus,
PEaKTUBHOI'O IBUTaTEIs.

OObsicHEHHE IPUHIIUIIOB IEUCTBUS U
YCIIOBHIA 0€3011aCHOr 0 UCTOIb30BAHMS
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KonnuecTBO TEMNOTHI

MIpU TeIuIonepeaaye.

[TonsiTue 06 amrabaTHOM IpoIiecce.
IlepBrIil 3aKOH TEPMOJAMHAMUKH.
[IprMenenune nepBoro 3akoHa
TEPMOAMHAMUKH K U30TPOLECCAM.
['paduueckas unTepnperanus
paboTHI raza.

BTtopoit 3aKk0H TEpMOIUHAMUKH.
HeobpatumMocTs nporieccos

B MIPUPO/IE.

TerutoBeie MamuHbl. [IpuHIUIIBI
JIEUCTBHS TEIIOBBIX MAIIIUH.
[IpeobpazoBanust SHEPTUU

B TEIJIOBBIX MallIMHAaX.
KoadunmeHt monesHoro nencTrus
TEIUIOBOM MAILIMHBI.

Hukn KapHo u ero koagdunmieHt
MOJIE3HOTO JCUCTBHSL.
DKOJOrnYecKue mpoodIeMbl
TEIJIO3HEPT €TUKU.

TexHuueckue ycTpoucTBa u
MPaKTUYECKOE IPUMEHEHUE:
JIBUTaTeIb BHYTPEHHET O CrOpaHUs,
OBITOBOM XOJIOAMIBHUK,
KOHJIULILOHEP

B TIOBCETHCBHOM JKU3HU JIBUTATEIS
BHYTPEHHETO CrOpaHus, ObITOBOTO
XOJIOMUILHUKA, KOHTUIIHOHEPA.
Omnucanue CBOMCTB TEIT U TEIIOBBIX
SIBJICHUM C UCTIOJIb30BAaHUEM
(bu3HUecKNX BETUYMH: JaBJICHUE rasa,
TeMIlepaTypa, KOJIM4eCTBO TEIUIOTHI,
BHYTpPEHHsISI SHEprusi, paboTa rasa.
Pemenue pacy€THpIX 3a7a4 ¢ SBHO
3aTaHHOM (PU3MYECKOIN MOJICIIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYIT MOJIEKYIISIpPHOU (DU3UKH U
TEPMOIMHAMHUKH.

Perenue kauecTBEHHBIX 3a/1a4

C OMOpOY Ha M3yYCHHBIC B pa3iese
«MomnexkynspHas Gpu3uka u
TEPMOIMHAMHUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SIBIICHUSL.

PaGota B rpynmax npu aHaimse
JIOTIOTHUTEIBHBIX UICTOYHUKOB
uH(pOpMaIUH TI0 TEME
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3.3

ArperaTHsie
COCTOSIHMSI BELIECTBA.
da30BbIE NTEPEXO/BI

[TapooOpa3zoBaHue U KOHAEHCALIUS.
Hcnapenue u kumneHue.
AGCOIIOTHASI 1 OTHOCUTEIbHAS
BJIA)KHOCTH BO31yXa. HacklleHHbIM
nap. YaenpHas TEIioTa
napooOpa3oBaHus. 3aBUCUMOCTh
TEeMIIEpaTypbl KUIIEHUS OT JaBJICHUS.
TBEpnoe teno. Kpucrammueckue n
aMmopQHBbIe TeIa. AHU30TPOIIHS
CBOMCTB KpUCTasUIoB. JKuakue
Kkpuctauibl. COBpeMEHHbIE
Marepuaisl. [InaBnenue u
KpucTayuM3anus. Y 1eapHas TeIioTa
riasnenus. Cyomumarus.
VYpaBHeHuE TEMI0BOro danaHca.
TexHuueckue yCTpomucTBa U
MPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTHH
MOJIYYEHUS] COBPEMEHHBIX
MaTepHaJIOB, B TOM YHUCIIE
HAaHOMAaTEPUAJIOB,

Y HAHOTEXHOJIOTUU

[IpoBeneHne SKCIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOW BJIIAJKHOCTH BO3yXa.
Onenka a0COMIOTHBIX U OTHOCUTEIbHBIX
MOTPELIHOCTEN U3MepeHUN (HU3MIECKUX
BEJINYMH.

W3y4yeHne CBOWCTB HACBIILIEHHBIX
napoB, CIOCOO0OB U3MEPEHMUSI
BJI&KHOCTHU

Habmronenue kuneHus npu
MTOHWKEHHOM JIaBJICHUHN, HATPEBAHUS

Y TUIaBJIEHUS KPUCTAJUIMYECKOTO
BEILECTBA.

OObsiCHEHNE NPUHLIUIIOB JEUCTBUS U
ycII0BUI 6€30IacHOr0 UCTIONIb30BAHUS

B IIOBCEIHEBHOM KU3HU THTPOMETPA,
IICUXPOMETPA, KaJJOPUMETPA.

N3yueHne TEXHOIOTUM NONy4EHUS
COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHUCIIE
HaHOMAaTEpUAJIOB.

Pemenue pacu€rHpIxX 3a/1a4 C IBHO
3aTaHHOM (PU3MYECKON MOJICIIBIO

C HCTOJIb30BAaHUEM YPABHEHUS
TEIUIOBOro OajnaHca.

Pemrenne kayecTBEHHBIX 3a/1a4

C OIOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE
SBJICHUS T10 TEME.
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Pacno3naBanue pu3nuecKux siBJICHUM
B Y4€OHBIX ONBITAX U OKpYyKarouiei
XKU3HU: fehopmarus TBEPABIX TE,
HarpeBaHUE U OXJIAKJICHHUE Tell,
M3MEHEHUE arperaTHbIX COCTOSIHUM
BEILIECTBA U O0BSCHEHUE UX HA OCHOBE
3aKOHOB U (HOPMYIT MOJIEKYJISIPHOM
bU3uKH.

Hcnons3oBanre nHGOPMaAIIMOHHBIX
TEXHOJIOTUH JIJISl IOMCKA,
CTPYKTYpUPOBAHUSI, UHTEPIPETAIUU U
npeAcTaBiieHus] THGOpMALUK TPU
MOJATOTOBKE COOOIIEHUH O MPUMEHEHUU
3aKOHOB MOJICKYJISIPHOU (DPU3UKH U
TEPMOANHAMUKHU B TEXHHUKE

U TEXHOJIOTHSIX

Hroro no pazneny 24
Paznen 4. DiiekTpoguHAMHUKA
4.1 | DnekTpocTaTuka 10 DnekTpuzanus Ten. dnekrpuueckuii | [IpoBeaeHne sKciepuMenTa: U3MEepeHue

3apsA. JlBa BUaa 3JEKTPUUYECKUX
3apsanoB. [IpoBogHukH,
JUBJIEKTPUKH U MOJTYTIPOBOJIHHKHY.
3aKOH COXpaHEHUs DJIEKTPUUECKOTO
3apsia.

B3anmogericTBue 3apsa10B. 3aKOH
Kynona. ToueuyHnsli1 d51eKTpUIECKU
3apsaa. DIEKTPUUYECKOE TTOJE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
Orenka aOCOIOTHBIX 1 OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEpPEHNN (HU3NIECKUX
BEJINYUH.

N3ydeHune NpuHIUIIOB JECUCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOpA.

N3yueHune npruHUIMUIIOB IEUCTBUS
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Hanpssk€HHOCTB 3JIEKTPUYECKOT 0
nosis. [IpuHiun cyneprnozunuu
BJIEKTPUYECKUX ToJieu. JInnuun
HaIPSHKEHHOCTU JJIEKTPUUYECKOTO
T0JISL.

Pabota cui 31eKTpocTaTuyecKkoro
nouist. [lorennman. Pasnocts
noTeHnuanos. IIposoguuku u
TUDIIEKTPUKH B
IIEKTPOCTATUYECKOM I10JIE.
JupnekTpuyeckas MpOHULIAEMOCTb.
OnektpoéMkocTh. Kongencarop.
DNeKTPOEMKOCTh TIOCKOIO
KOHJIEHCATOpa. DHEPTHs
3apsKEHHOr0 KOHJIEHCATopA.
TexHu4eckne yCTpomucTBa U
IIPAKTUYECKOE IPUMEHEHHUE:
AIEKTPOCKOIL, IIEKTPOMETD,
AIEKTPOCTATUYECKAS 3AILNTA,
3a3eMJICHHE AJIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN
armapar, CTPyMHbIA IPUHTEP

U YCJIOBUI1 0€30M1aCHOI0 MPUMEHEHUS

B IIPAKTUYECKOU JKU3HH,
KOIMUPOBAIIBHOIO aIlapara, CTPyHHOro
pUHTEpA.

PaccMmoTpenne pru3niaecKkux OCHOBaHUIMA
AJIEKTPOCTATUYECKOU 3aIUThI U
3a3€MJICHUS DJIEKTPOIPUOOPOB.
Pemenue pacy€THbIX 3a7a4 ¢ SBHO
3aTaHHOM (PU3UUECKON MOJICIIBbIO

C UCIIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 (HOpPMYIT SJIEKTPOCTATUKH.

Pemenue kayecTBEHHBIX 3a/1a4

C OIIOPOY HA N3yYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU U (pU3NYECKUE
SIBJICHUS JIEKTPOCTATUKHU.
PacnioznaBanue pusnyeckux siBICHUI
B Y4e€OHBIX ONBITAX U OKpYyKarouien
YKU3HU: DJIEKTPU3ALHMS Tel,
B3aUMOJICCTBHE 3apsJI0B U OObSICHEHUE
UX Ha OCHOBE 3aKOHOB U ()OPMYIT
IIEKTPOCTATUKH.

Onrcanne n3y4eHHbIX CBONCTB
BELIECTBA U JIEKTPUUECKUX SBJICHUM

C MCMOJIb30BaHUEM (PU3HYECKUX
BEJIMYMH: 3JIEKTPUYECKUAN 3apsil,
HANPSHKEHHOCTD AJIEKTPUUECKOTO OIS,
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MOTEHIIUAJI, Pa3HOCThH MOTEHIINAJIOB,
DJIEKTPOEMKOCTb.

AHanu3 GpU3N4EecKuX MpoIecCcoB U
SABJIEHUM C UCIIOJIb30BAHUEM
(bu3MYeCKNX 3aKOHOB: 3aKOHA
COXpaHEHHsI PJIEKTPUUECKOT O 3apsia,
3akoHa Kymnona.

Pabora B rpynmnax npu aHanuze
JIOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(pOpMaIUU U TOATOTOBKE COOOIIEHUI
O MIPOSIBJICHUU 3aKOHOB AJIEKTPOCTATUKHI
B OKpY>KaloIlel )KU3HU U IPUMEHEHUN
WX B TEXHUKE

4.2

[HocTosTHHBII

BHGKTpI/IIIGCKI/Iﬁ TOK.

Toku B pa3nu4HbIX
cpenax

12

DIEKTPUUECKUN TOK. Y CIIOBUS
CYILIECTBOBAHMUSI DJIEKTPUUECKOTO
Toka. Mctounnku Toka. Cuiia Toka.
ITocTOosSTHHBIN TOK.

Hanpsoxenue.

3akod OMa 1J1s1 ydacTKa LeNu.
DIEKTPUUECKOE COMTPOTUBJICHUE.
VY nenbHOE CONPOTUBIIEHUE
BemiecTna. [locnenoBarensHoe,
napajielibHOe, CMEIIaHHOE
COEIMHEHNE TTPOBOTHUKOB.

PaGota snexTpuieckoro Toka.
3akoH [[>xoyns—Jlena. MomHocTh
AIEKTPUYECKOTO TOKA.

IIpoBeneHne S3KCIEPUMEHTA: H3yUYEHUE
CMEIIAHHOT'O COEAMHEHUS PE3UCTOPOB;
n3Mmepenue J/[C uCTOYHMKA TOKA U €ro
BHYTPEHHETO CONPOTHUBIICHMUS;
HaOII0JICHHUE DJISKTPOIN3a.

OneHka abCOMOTHBIX U OTHOCUTENIbHBIX
MOTPELTHOCTEN U3MepeHUH (HU3MIECKUX
BEJIMYMH.

OOBbscHEHUE IPUHIUIIOB AEUCTBUS U
YCIIOBHIA 0€30MacCHOTO IPUMEHEHUS
aMIIepMeTpa, BOJIBTMETPA, PEOCTATA,
MCTOYHUKOB TOKA,
AJIEKTPOHAIPEBATENBHBIX U
AIIEKTPOOCBETUTENBHBIX PUOOPOB,
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DIIEKTPOABIIKYIIAS CUJIA U
BHYTPEHHEE COIPOTUBJICHUE
MCTOYHHUKA TOKA. 3aKoH OMa

JUTSI TIOJTHOM (3aMKHYTOM)
anekTpuyeckon nenu. Koporkoe
3aMbIKaHHE.

DNeKTpOHHASI IPOBOJIUMOCTD
TBEPIBIX METAJJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS] METAJIJIOB

OT TEMIEPATYPBHI.
CBepXIpOBOAUMOCTb.
DIEKTPUUECKUN TOK B BAKYyME.
CBoiicTBa JIEKTPOHHBIX MYUYKOB.
[TonynpoBoguuku. CoOCTBEHHAs U
MIPpUMECHAs] IPOBOJIMMOCTh
NoJynpoBOJHUKOB. CBOICTBA
p—n-niepexoaa.
[TomympoBOIHUKOBBIE TIPUOOPHI.
DIEeKTPUUECKUN TOK B paCTBOpax H
paciuiaBax 3J1€KTPOJIUTOB.

SHGKTPOHI/ITI/I‘—ICCKaH Jucconuanms.

DIIEKTPONH3.
DNEeKTpUYECKU TOK B Ta3ax.
CaMoCTOsITENbHBIN U
HECAMOCTOSTEIIbHBIN pa3psil.
Momnuus. 11na3zma.
TexHruueckue ycTpoucTBa u

TEPMOMETPA COMPOTUBIIEHNUS,
BAKYYMHOT'O J10/1a, TEPMUCTOPOB U
($hOTOpPE3UCTOPOB, MOTYNPOBOTHUKOBBIX
JINO/1I0B, TAIIbBAHUKHU.

Pemenue pacu€THpIX 3a/1a4 C IBHO
3aTaHHOM (PU3MYECKOIN MOJICITBIO

C HCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyit Tembl «IlocTosTHHBIN
DIEKTPUUECKUI TOK.

Pacno3naBanue pu3nueckux siBJICHUN
B YUEOHBIX OMBITaX U OKPYKaloIIeH
KU3HU: SJIEKTPUUECKas TPOBOJAUMOCT,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEHCTBUS TOKA.

AHaJIN3 AIEKTPUUYECKUX SIBJICHUU U
MPOLECCOB B IEISIX MOCTOSIHHOT'O TOKA
C UCITOJIb30BAHUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTHU
IIOCJIEA0BATENBHOIO U MApaJUIEIBHOTO
COEIMHEHUS POBOJHUKOB, 3aKOH
Jxoynsa-Jlenna.

Ornrcanne n3y4eHHbIX CBONCTB
BEILECTB U AJIEKTPUUECKUX SIBJICHUI

C MCTOJIb30BAaHUEM (PU3UYECKHUX
BEJIMYMH: JIEKTPUUECKUI 3apsill, CUiia
TOKa, 3JICKTPUUECKOE HANIPSKEHUE,
AIEKTPUYECKOE COITPOTUBIICHNUE,
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MPAKTUYECKOE IPUMEHEHHE:
amIrepMeTp, BOJIbTMETP, peocTar,
MCTOYHHKH TOKa,
AJIEKTpOHArpeBaTeIbHbIE IPUOOPHI,
AJIEKTPOOCBETUTENIbHBIE PUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBII THOJ], TEPMUCTOPBI U
¢doTope3ucTopsl,
MOJIYIIPOBOJHUKOBBIN THO/I,
raJibBaHUKa

pa3zHocTh norennuanos, IJC, pabora
TOKa, MOIITHOCTh TOKA.

Hcnons3oBanre nHGOPMaITMOHHBIX
TEXHOJIOTUM IJIs1 IOUCKA,
CTPYKTYPHUPOBAHUS, HHTEPIIPETALINU U
npeacTaBiieHust ”HGOPMaALUK TPH
MOJITOTOBKE COOOIICHUI O TPUMEHEHUHT
3aKOHOB ITIOCTOSIHHOT'O TOKAa B TEXHUKE U
TEXHOJIOTHUSIX

Uroro no pazneny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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11 KJIACC

HaumeHnoBanue
No KonuuecTBo OcHOBHBIE BUJIBI AEATEIIBHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepkaHue
n/n 4acoB o0y4Jarommxcs
y4eOHOr o npeaMera
Pazpnes 1. DnexkTpoguHaMuka
1.1 | MaruuTtHOe€ nore. 6 [TocTosiHHBIE MAarHUTBHI. [IpoBenenue FIKCIIEPUMEHTA: U3YUEHHUE

DJIEKTPOMAarHuTHas
WUHAYKIUS

B3auMoaelicTBrue TOCTOSHHBIX
MarHuToOB. MarHuTHOE MoJIe.
BekTop MarHuTHOM MHAYKLIHU.
[TpuHIMN Cyniepno3uiuu
MarHuTHBIX NOJIeH. JInHuMu
MarHuTHOM MHAYKIuu. Kaptuna
JIMHUA MAarHUTHOW UHAYKIIAH TTOJIS
MMOCTOSTHHBIX MAarHUTOB.
MarnuTtHoe 1oj€e NpOBOJHUKA

¢ TokoMm. KapTuHa TuHUA MHIYKIHA
MarduTHOI'O MOJISL JUIMHHOT'O
MPSMOTO MTPOBOJHUKA U 3aMKHYTOI'O
KOJIBLIEBOT'O IPOBOJHUKA, KaTYIIKH
¢ TokoM. OnbIT DpcTeaa.
BzaumonericTBrE NPOBOJHUKOB

C TOKOM.

Cwita Amnepa, €€ MOIyNb U
HaIpaBJICHHUE.

Cuna JlopeHnna, €€ MOyNb U
HalpasjieHue. /[BrxeHue
3apsSKEHHOM YaCTHULIbI

MAarHUTHOTO MOJIS KaTYIIKU C TOKOM;
UCCJIEA0BAaHUE JEHCTBUS TOCTOSIHHOTO
MAarHuTa Ha PaMKy C TOKOM;
UCCJIEOBAHUE SIBJIICHUS
AIEKTPOMArHUTHON MHIAYKLINH.

OreHka aOCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEPEHUI (PU3NIECKUX
BEJIUYMH.

OObsicHEHNE PUHITUATIOB ICUCTBUS U
YCJIOBHIA 0€30MacHOT0 MPUMEHEHHUSI
MMOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, AJIEKTPOIBUTATEIIS,
YCKOPUTENEN 3JIEMEHTAPHBIX YACTHIL,
VHIYKIIMOHHOMW IIEYH.

Pemenue pacu€tHbix 3agau

Ha IpuUMeHeHue GOpMyJT TEMbI
«MarHutHoe noiie. IJeKTpOMarHuTHas
WHTYKIS.

Pelienre kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
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B OJTHOPOJTHOM MarHMUTHOM TIOJIE.
Pa6ora cunsl JlopeHiia.

SIBiIeHUE IEKTPOMATHUTHOU
nHaykuuu. [1oTok BekTopa
MAarHUTHOW UHAYKIIUH.
DIIEKTPOABWKYILAS CUJIAa UHAYKIUU.
3aKOH 3JIEKTPOMArHUTHOM
unaykunu dapanes.

Buxpesoe anekrpuueckoe 1mosme.
DIEKTPOABIKYIIAS CUJIa UHAYKIUU
B IPOBOJIHUKE, ABHKYILIEMCS
MOCTYIIATENBHO B OJTHOPOJHOM
MAarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NuaykTuBHOCTD. SIBNEHUE
CaMOMHAYKINU. DNEKTPOJABUKYIIIAs
CUJIa CAMOUHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KaTYIIKH
C TOKOM.

DIJIEKTPOMArHuTHOE TOJIE.
TexHuueckue ycTponucTBa U
MPAKTUYECKOE MPUMEHCHHUE:
MOCTOSIHHBIE MAarHUTHI,
AIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII,
WHIYKIWOHHAS ME€Yb

SBJICHUS TEMBI «MarHuTHOE MOoJe.
DNEeKTpOMAarHUTHAS. UHYKIIHSI.
OnpeneneHue HanpaBJIEHU BEKTOpa
MHJYKIIMY MAarHUTHOTO TMOJIs
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIepa
u cuiel JlopeHia.

Pacno3naBanue pu3n4ecKux siBJICHUM
B YUEOHBIX ONBITaX M OKPYKaroIIei
KU3HU: B3aUMOJECHCTBHE MAarHUTOB,
AIEKTPOMArHuTHas MHAYKIUS,
JNEUCTBUE MAarHUTHOIO ITOJISL Ha
MIPOBOJHUK C TOKOM U JBWXKYIIIUNCSA
3apsia.

AHanu3 3MEKTPOMArHUTHBIX SIBIICHUN
C UCIIOJIb30BAHUEM 3aKOHA
3JIEKTPOMArHUTHOW UHAYKIIUH.
Onrncanue n3y4eHHbIX CBOMCTB
BEILIECTB U JIEKTPOMATHUTHBIX
SIBJICHUU C UCIIOJIb30BAHUEM
(bUBUYECKUX BEJIMUMH: UHIYKIIUS
MarHUTHOTO MOJis, cuia AMnepa, cuia
JlopeH1a, ”HAYKTUBHOCTb KaTYIIKH,
SHEPTUS JIEKTPUUECKOrO0 U MATHUTHOTO
roJien

Hroro no pazneny
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Pa3neua 2. Kosie0anusa v BOJIHBI

2.1

MexaHn4eckue u
AIEKTPOMATrHUTHBIE
KOJIeOaHus

KonebarenpHas cucrema.
CB0OOHBIE MEXaHUYECKHUE
kosneOanus. ['apMonnyeckue
konebanus. [lepuon, gactora,
aMITuTyaa 1 (pa3a kojaeOaHu.
[Ipy>XMHHBIN MasTHUK.
MaremaTnueckui MasgTHUK.
YpaBHeHHE rapMOHUYECKHUX
konebanuil. [IpeBpailienne sHeprun
pY TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHbI1i KOHTYP.
CBOOO/IHBIE JIEKTPOMArHUTHBIE
Kos1e0aHus B UI€AILHOM
KosebaTeTpHOM KOHTYpE. AHAIOTus
MEXly MEXaHUYECKUMU U

OJICKTPOMAariuTHbBIMHU KOJICOaHHSIMU.

®opmyna TomcoHa. 3akoH
COXpaHEHUS YHEPTUU B UJCATHHOM
K0J1€0aTeTbHOM KOHTYpE.
[IpeacraBiaeHune o0 3aTyXarommux
KoneOaHusX. BelHyXI€eHHbIE
MEXaHUYECKHUE KOJIEOaHNS.
Pe3onanc. BeinyxneHHbIE
ANIEKTPOMAarHUTHbIE KOJIEOaHMUs.
IlepemeHHBIN TOK.

CunycouganbHbI IEPEMEHHBIN TOK.

HccnenoBanue napaMeTpoB
K0J1e0aTeIbHON CUCTEMBI — IEPHO/A,
JaCTOThI, aMIUTUTYABI U (ha3bl
KoseOanuii (MIPy>KUHHBIN W/ WK
MaTEeMaTHYECKUA MASTHHK).
HaOmronenue 3aryxaromux KojaeOaHu.
UccnenoBanre CBOMCTB BHIHYKEHHBIX
KOJIeOaHUH.

Habmronenne pe3oHanca.

[IpoBenenue s3xcniepuMeHTa:
MCCJIEIOBAHNE 3aBUCUMOCTH TIEPHOIa
MaJIbIX KOJIeOaHUH Tpy3a Ha HUTH

OT JUTMHBI HUTU U MaCChI TPY3a;
UCCIICIOBaHNE TIEPEMEHHOTO TOKa

B IIEITH U3 MTOCJIEIOBATEIHHO
COEIMHEHHBIX KOHAEHCATOPa, KaTyIIKH
U pe3UcTopa.

OreHka aOCOMIOTHBIX M OTHOCUTEIBHBIX
NOrPEIIHOCTEN U3MEPEHH I (PU3NUECKUX
BEJTUYMH.

OObsicHEHNE PUHITUTIOB ICUCTBUS U
YCIIOBHIA 0€3011aCHOT0 MPUMEHEHUS
AIIEKTPUUECKOT0 3BOHKA, TeHepaTopa
MEPEMEHHOI0 TOKA, JIMHUHU
AJIEKTpoIiepeaay.

Pemenune pacu€THbIX 3a7a4 € SIBHO
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MOIHOCTE IEPEMEHHOTO TOKA.
AMIIIMTYTHOE U IEUCTBYIOIIEE

3HAYCHUC CHUJIbI TOKA W HAIIPAKCHMA.

Tpancdopmarop. [IponsBoacTso,
nepenayda u noTpedsieHue
AJIEKTPUYECKOU JHEPTUH.
DKOJIOTUYECKHE PUCKHU

ITPU ITPOU3BOACTBE JJICKTPOIHCPIUH.

Kynbrypa ncnonb3zoBanus
3JIEKTPOSHEPTUU B IIOBCETHEBHOM
KU3HU.

TexHn4yeckne yCTporucTBa U
MIPAKTUYECKOE MPUMEHEHUE:
AJIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JIMHUU
aNeKTponepeaayd

3a1aHHOM (PU3MUECKON MOJIENIbIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HhopMyJI, ONMUCHIBAIOLIUX
MEXaHUYECKUE U DJICKTPOMArHUTHBIC
KoJieOaHusl.

Onucanue MeXaHUYeCKUX U
AJIIEKTPOMArHUTHBIX KOJIEOaHM

C UCTIONb30BaHNEM (PU3NUECKUX
BEJIMYMH: TIEPUO M YaCTOTa
Koje0aHMii, aMIIUTy1a U (pa3za
KosieOaHwmiA, 3apsl U CHJIa TOKa

B FTapMOHHYECKHUX AJIEKTPOMArHUTHBIX
KOJIEOaHUSIX.

Pemenune kadyecTBEHHBIX 3a/1a4

C OIOPOM HA U3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH, OTHUCHIBAIOIIHE
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KOJIeOaHus.

PaGota B rpynmax npu riaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETAINH
PE3YJIbTATOB OMBITOB, U AHAJIU3E
JIOTIOTHUTEIIBHBIX HCTOYHUKOB
uHGOpPMAIIIH 110 TEME

2.2

MexaHn4deckue u
3JIEKTPOMArHUTHBIC
BOJIHEI

MexaHndecKue BOIHbI, yCIOBUS
pacnpocrtpanenus. [lepuon.
CKopocCTh pacnpocTpaHEHUs U
JuMHa BOsHBL. [lonepeunsie n

N3yuyenue odpa3zoBaHus u
pacnpocTpaHEHUs TONEPEYHbIX U
MPOIOJIBHBIX BOJIH.

HaGnronenue orpakeHus
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MIPOJIOJIbHBIE BOITHBI.
Nurepdepentus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pOMKOCTB
3ByKa. Beicora Tona. TemOp 3ByKa.
DNIEKTPOMArHUTHBIEC BOJIHBI.

VY cioBUs U3IydeHUs
AJIEKTPOMArHUTHBIX BOJIH. B3aumHas
opueHTtauus Bektopos E, B,

V B DJICKTPOMArHUTHOM BOJIHE.
CBoiicTBa 2JIEKTPOMArHUTHHIX BOJIH:
OTpa)keHue, NPETOMIICHHE,
noysipu3anys, audpaKims,
unTepdepenmms. CKopocTb
AJICKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHuTHHIX BOJIH.
[IpumMeHeHUE 2IEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[TpuHLIMTBI paUOCBS3U U
TeneBUIeHus. Pagnonokanus.
DJIEKTPOMATHUTHOE 3arpsi3HEHNE
OKPYXKaKOIIEH CPEIbI.
TexHn4YecKne yCTporucTBa U
MPAKTUYECKOE TPUMEHEHHE:
MY3bIKaJIbHbI€ UHCTPYMEHTHI,
yJIbTPa3ByKOBas AUArHOCTHUKA

B TEXHUKE U MEIUIIUHE, pajiap,

U TIpeJIOMJICHUSI, UHTEpPEpPEHIIUU U
TudpakImu MEXaHUYeCKUX BOJIH.

Ha6J'II-0I[€HI/I€ CBA3U T'POMKOCTH 3BYKaA H

BBICOTHI TOHA C aMIUIUTYI0N U
4acTOTOM KoJieOaHu, 3ByKOBOTO
pe30HaHca.

HccnenoBanue cBONCTB
AJICKTPOMArHUTHBIX BOJIH: OTPAKEHHUE,
[pEIOMIICHHE, NOIApU3alus,
mudpakiys, THTEpPEpeHITHS.
N3ydenne ycnoBrUl N3ITyYEHHUs
AIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHtanuu BekTopos E, B,

V B QJICKTPOMArHUTHOM BOJIHE.
N3ydenne npuMeHeHns
AJEKTPOMArHUTHBIX BOJIH B TEXHUKE U
ObITY.

OO0BsiCHEHHE MPUHITUIIOB ACHCTBUS U
YCIIOBHIA 0€30MaCHOTO TPUMEHEHUS
MY3bIKQJIbHBIX UHCTPYMEHTOB,
YIbTPa3ByYKOBON AUArHOCTUKHU

B TEXHUKE U MEQULIMHE, pajapa,
paguonpuEMHHKA, TEIEBU30DA,
anTeHHsbl, Tenedona, CBU-neun.
Peliiennie pacu€THBIX U KQUECTBEHHBIX
3a/1a4 ¢ OMOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMUCHIBAIOIINE

48



pPaIuONPUEMHHUK, TEIEBU30D,
aHTeHHa, tenedon, CBU-neup

pacrpocTpaHeHuE MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanre nHGOpMAITMOHHBIX
TEXHOJIOTUM A5 TIOMCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALIUU U
npeAcTaBieHus HHGOPMaIIUK

MIPU TIOJITOTOBKE COOOIIICHUI

00 UCIOIB30BaHUH JIEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

VYyactre B JUCKyCCUU

00 2JIEKTPOMAarHUTHOM 3arpsi3HEHUU
OKPYKaIoIIeh Cpeibl.

Pabota B rpynmax npu riiaHupOBaHUH,
MPOBEJICHUN U UHTEPIPETALINU
PEe3yJbTAaTOB OIBITOB U aHAIN3E
JOTIOTHUTEIIbHBIX UCTOYHUKOB
uH(pOpMaIuu 10 TeEME

2.3

Onruka

I'eomerpuueckas onTuka.
[IpsAMonuHeHOE pacIpOCTPaHEHUE
CBETa B OJHOPOAHOM cpexe. JIyu
cBera. ToueuHbll HICTOYHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
orpaxxeHus csera. [loctpoeHue
M300paXEHUM B TUIOCKOM 3€pKaJie.
[Ipenomnenue cBera. 3aKOHbI
pesioMIIeHHs cBeTa. AOCOTIOTHBIN
nokasarens npenomienud. [lonnoe

N3ydenue siBICHUS TTOJTHOTO
BHYTPEHHET0 OTPAXKEHUsI, €T0
IIPUMEHEHHS B CBETOBO/IC.

N3ydeHne Moaenein MUKpOCKOIIa,
TEJIECKOIIa.

[TonydeHue cieKkTpa ¢ MOMOIIbIO
MPU3MBI U TUPPAKIUOHHOU PEIIETKHU.
N3mepenue nokaszaresisi npeoMIIeHus
CTEKJIA.

UccnenoBanue cBOMCTB n300pakeHUn
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BHYTPEHHEE OTPAKEHUE.
[IpenenpHbBIN yTOJI MOJTHOTO
BHYTPEHHETO OTPAXKEHUS.
Jucnepcus ceera. CIIOXKHBIN COCTaB
Oenoro ceera. LBer.

Cobuparornire 1 pacceuBaroIINe
muH3bl. ToHKas mH3a. POKYCHOE
pacCTOsSIHUE U ONTHYECKas CHUJIa
TOHKOW JINH3BI. [TocTpoeHne
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux JuH3ax. Dopmyia
TOHKOM JIUH3EI. Y BEJIMUCHHUE,
JTaBaeMoe JIMH30M.

[Ipenensl mpuMEeHUMOCTH
F€OMETPUYECKOM ONTHUKHU.

Bonnosast ontuka. MaTepdepenums
cBera. KorepeHTHbIE HCTOYHUKH.

Y cnoBus HaOMIOICHNUSI MAKCUMYMOB
1 MUHHUMYMOB

B MHTEPPEPEHIIMOHHON KapTHUHE

OT IBYX CHH(A3HBIX KOT€PEHTHBIX
UCTOYHHUKOB.

Hudpaknus cera. JludpaximonHas
peméTka. Y ciioBue HabI0aeHUS
TJIABHBIX MAKCUMYMOB IPU NaJICHUH
MOHOXPOMAaTHYECKOr0 CBETA

Ha TU(PPAKITMOHHYIO PEIIETKY.

B JIMH3aX.

OObsicHEHNE PUHITUTIOB ICUCTBUS U
yCIIOBU 0€3011acCHOr0 MPUMEHEHUS
OYKOB, JyMbl, (hoTOAMNMapaTa,
IPOEKLIMOHHOIO aIlapara,
MHKPOCKOIA, TEJIECKONa, BOJIOKOHHOU
OINITHKH, TU(PPAKITMOHHON PEIIETKH,
HOJISIPOUA.

Perrennie pacu€THbIX 3a7a4 C SIBHO
3aIaHHOM (PU3HYECKON MOICIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJI FT€OMETPUYECKON ONITHKHU.
[TocTpoeHue u onucanue n300pakeHus,
CO3/1aBa€MOr0 IJIOCKUM 3€PKAJIOM,
TOHKOW JIMH30M.

Paccmotpenue npenenos
IPUMEHUMOCTH T€OMETPUIECKOMN
OITHKHU.

Pacno3snaBanue pu3n4ecKux siBJICHUMA
B OIBITAX U OKPYXKAIOLIEH KU3HU:
NPSIMOJIMHENHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHHUE, MPEIIOMIICHUE,
unTepdepeHnus, Tudpakius u
MOJISIpU3ALHNS CBETA, IUCIIEPCUSI CBETA.
N3ydenne yciaoBui HaOIOASHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTHHE
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[Tonspuzanus ceera.

TexHu4YecKne yCTporuCTBa U
IIPAKTUYECKOE IPUMEHEHUE:

OYKH, Jymna, (poroanmnapar,
MPOEKIMOHHBIN anmapar,
MHKPOCKOII, TEJIIECKOII, BOJIOKOHHAS
OINTHKA, TU(PPAKITMOHHAS PEIIETKA,
TOJISIPOU/T

OT JIBYX CUH()a3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

VY cnoBue HaOMIOACHUS TI1aBHBIX
MaKCUMYMOB MpHU MMaJICHUU
MOHOXPOMAaTHUYECKOI0 CBETa

Ha TU(PPAKIIMOHHYIO PEHIETKY.
AHan3 ONTUYECKUX SBICHUN

C MCIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PaCIpOCTPAHEHUS
CBETAa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI MPEJIOMJICHUS CBETA.
Ornucanue ONTUYECKUX SIBJICHUMN

C UCTIONBh30BaHUEM (DU3UYECKUX
BEJIMYMH: (POKYCHOE pACCTOSIHUE U
ONTUYECKAsl CUJIAa TUH3bI

Hroro no pazneny
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Paznen 3. OcHoOBBI crIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH (1asee — CTO)

3.1

OCHOBBI CIIEINAILHON
TEOpUHU
OTHOCHUTEJIbHOCTHA

4

['panuLbl MPUMEHUMOCTH
KJIaCCHYECKOM MEXaHHUKH.
[TocTynatel cienuaibHON TEOPUU
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTh
MOJIYJIsl CKOPOCTH CBETA B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH
OWHIIITEHHA.

OTHOCHTEIILHOCTD
OJTHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JIJIUHBI.

Peliennie kaueCTBEHHBIX 3a/1a4

C OMOPOW HA U3YUYEHHBIE MMOCTYJIAThI
CTO.

Ucnons3oBanue nHGOpMAITUOHHBIX
TEXHOJIOTUH JJIs1 IOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALIUU U
npeJicTaBlieHus nH(popMaLUy pH
MOJITOTOBKE COOOIIEHMI O TPaHMITaxX
IPUMEHUMOCTH KJIACCUYECKOM
MexaHuku u ocHoBax CTO
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DHeprus v UMILYJIbC
PENATUBUCTCKON YaCTHIIBI.
CBs13b Macchl ¢ DHEpruen u
UMITYJIBCOM PEISATUBUCTCKOM
YaCTULBI. DHEPTUs MOKOS

Hroro no pazneny

Paznen 4. KBantoBasi pusuka

4.1

DJIeMEHTHI KBAHTOBOU
ONITUKHA

®oronsl. Dopmyna [Ltanka cBsazu
sHepruu (POTOHA C €ro YaCTOTOM.
DHeprust 1 UMIYJIbC HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dotoaddexra. OmnbITHI

A.T". CroneroBa. 3aKOHBI
dororddexra. YpaBHeHue
OiiamTeiHa ms Gotodddexra.

«KpachHas rpanuna» pororddexra.

JlaBnenue cpera. OMbITHI

I1.H. JIe6enena.

XUMHUUYECKOE JICHCTBUE CBETA.
TexHuueckne yCcTpoucTBa U
MPaAKTUYECKOE TPUMEHEHHUE:
dboTo37eMeHT, GOTOIaTUHK,
COJIHEUHas 0aTapesi, CBETONO/

Ha6nronenne poroaddexra

Ha YCTAHOBKE C IMHKOBOM IMIACTUHOM.
HccnenoBanue 3aKOHOB BHEIITHETO
dhoToaddekra.

OOBsicCHEHHE OCHOBHBIX MPUHITUTIOB
JENUCTBUS TEXHUYECKUX YCTPONCTB,
Takux Kak: poTosnemMeHT, poTogaTyuk,
COJIHEYHas OaTapesi, CBETOANO; U
yCJIOBUH X 0€30MacHOro NMPUMEHEHUS
B PAKTHYECKOW KU3HMU.

Pemenue pacu€rHbix 3aa4 ¢ ABHO
3aIaHHOM (PU3UYECKON MOJIENIbIO

C UCIIOJIL30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJT KBAHTOBOM OINTHKHU.
Penrenne xauecTBEHHBIX 3a7a4

C OMOpO Ha U3YUYEHHbIC 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM OINTHUKH.
Pacnio3naBanue pu3M4ecKux siBICHUM
B Y4€OHBIX OIbITaX:
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(dotoanexkTpuueckuil 3PQPeKT, CBETOBOE
JaBJICHHE.

Onucanue N3y4€HHBIX KBAHTOBBIX
SIBIICHUU U IIPOLIECCOB

C MCTIOJIb30BAaHUEM (DU3UUECKHX
BEJIMUMH: CKOPOCTb 3JIEKTPOMATHUTHBIX
BOJTH, JIJTHHA BOJHBI M YAaCTOTa CBETA,
SHEPrHsl U UMITYJIBC POTOHA

4.2

Crpoenue aToma

Mopens atoma ToMcoHa. OnbITHI
Pesepdopaa no paccessauro
a-vactull. [lmanerapHas Mojesnb
aroma. IToctymnatel bopa.
N3nydenne u norioimienre GoToHOB
IIpU MIEPEX0JIe aTOMa C OJIHOTO
YPOBHSI HEPTUU Ha Ipyrou. Buasl
criekTpoB. CIIEKTp YpOBHEMN SHEPIUU
aToMa BOJOPOJA.

BonnoBbie cBOliCTBa yacTHIl. BOIHBI
ne bpoia. KopryckynsipHo-
BOJIHOBOU TyaJIU3M.

CHOHTaHHOE U BBIHYXJIEHHOE
U3IIy4ECHUE.

TexHuueckue ycTpoucTsa u
MIPAKTUYECKOE MTPUMEHCHHUE:
CIIEKTPAJIbHBIN aHAIN3
(cekTpockor), a3ep, KBaHTOBBIH
KOMIIBIOTEP

N3yuenne monenu onsita Pesepdopaa.
IIpoBeneHne skcepuMeHTa

10 HAaOJIIOJEHUIO TMHEHYATOr0 CIIEKTpa.
OreHka aOCOIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEpeHUN (HU3UIECKUX
BEJIUYKH.

N3yuenune monenu aroma: ToMcoHa,
IJIaHETApHOM MOJIeNId aTOMa, MOJIENIH
aroma bopa.

N3yuenue criekTpa ypoBHEHN SHEPTrUn
aToma Bojiopoja. O0bsiCHeHHE
MIPUHIIUIIOB ICCTBUS U YCIOBHM
0e30macHOro MPUMEHEHUS
CIIEKTPOCKOTIa, Jla3epa, KBAHTOBOI'O
KOMIIbIOTEPA.

Peliennie kaueCTBEHHBIX 3a/1a4

C OIIOPOY HA N3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3ndecKue
saByieHUs 1o Teme «CTpoeHue aTomMa.
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Pacno3naBanue pu3n4ecKux siBICHUM
B yU4€OHBIX OMbITAX: BO3HUKHOBEHUE
JMHENYaTOro CeKTpa U3JIy4eHUs.
AHanu3 KBaHTOBBIX MPOIIECCOB U
SIBJICHUM C UCTIOJIb30BAHUEM
rnocrynaros bopa

4.3

ATOMHOE PO

DKCIEPUMEHTHI, TOKA3bIBAIOIIIHE
CIIOHOCTh CTPOCHUS SIpa.
OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa no
OTIPECIICHUIO COCTaBa
PaAMOAKTHBHOTO U3TyUCHUS.
CgoiicTBa anb(da-, Oera-,
ramma-u3iaydeHus. Brnusaue
PaAMOAKTUBHOCTH Ha >KHUBbBIE
OpTaHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnasa moznens sapa
['eitzenOepra-MBaneHko.

3apsin sapa. MaccoBoe 4uciio sipa.

N3oronsl.
Anbda-pacnaa. IIeKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnaj. ['aMmma-
U3JIy4EHHE. 3aKOH paJlOaKTUBHOIO

pacnaza.
DHeprus CBsI3U HYKJIOHOB B SIJIPE.
S nepHblie cUbL.

N3ydeHne s3KCriepuMeHTOB,
JIOKa3bIBAIOIIUX CII0KHOCTh CTPOCHHUS
aTOMHOTO si/Ipa.

HccnenoBanne TpEKOB YacCTHIL

(o roToBBIM oTorpadusim).
N3yueHue s1epHbIX CUIL, IJIEPHBIX
peaxiuii CHHTEe3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

N3yueHune HyKJIOHHOW MOAENH AIpa
['eitzenOepra-lBaneHKO.

OObsicHEHHE yCTpOICTBA U
MIPUMEHEHUS JO3UMETPa, KaMepPbl
Bunbscona, saepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3agau ¢ onopou

Ha TOJy4Y€HHbIE 3HaHUS, B T.4. O 3apsje
1 MacCOBOM YHCIIE sI/Ipa.
Pacno3naBanue pusnyeckux siBICHUN
B YU4E€OHBIX ONBITAX U B OKPYXKAIOIIEH
’KU3HU: €CTECTBEHHAs U UICKYCCTBEHHAs
PaIMOaKTUBHOCTb.
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HedexT macchl sapa.

Snepusbie peakunu. [lenenve u
CUHTE3 SIAEP.

Anepssiii peakTop. TepMosaepHbIi
cuntes. [Ipobiembl U nepCrneKTUBLI
SAIEPHON SHEPTETUKH.
DKOJIOTUYECKHE ACTIEKTHI SAEPHON
SHEPreTUKHU.

DneMeHTapHble YacTullbl. OTKpBITHE
MO3UTPOHA.

Mertopsl HaOIIOACHUS U
pEruCTpaIiy dJIEMEHTAPHBIX
YaCTHLI.

DyHIaMEHTaIbHbIE
B3anMOAeUCTBUA. ENMHCTBO
bu3nuecKol KapTUHBI MUPA.
TexHu4yeckue yCTporuCcTBa U
IIPAKTUYECKOE TPUMEHEHHUE:
JIO3UMETP, Kamepa Buibcona,
SJICPHBIN peakTop, aTOMHasi bomba

OnucaHue KBaHTOBBIX SIBJICHUU U
IPOLIECCOB C UCITOJIL30BAHUEM
(bu3NYECKUX BETUYHH: IEPUO/T
noJlypacmajia, JHeprusi CBs3M aTOMHBIX
anep, neGexT Macco sapa.

AHanu3 mpoueccoB U SIBICHUIN

C MCIOJIb30BAHNEM 3aKOHOB U
IIOCTYJIATOB: 3aKOH COXPAaHEHUS
AIEKTPUUYECKOr0 3apsiaa, 3aKOH
COXpaHEHHSI MaCCOBOI0 YHCIIA,
nocTyJarsl bopa, 3aKkoH
PaaMOaKTUBHOTO pacnaja.

VYyacTue B paboTe Kpyrioro crojia
«DyHaMEHTAIbHBIE B3aUMO/IEHCTBUS.
EnuncTBO Qu3nyueckoil KapTUHBI
MUpay.

Hcnonb3oBanue HHPOPMaLMOHHBIX
TEXHOJIOTUM 115 TIOMCKA,
CTPYKTYpPHUPOBAaHUS, UHTEPIPETALUHU U
npeacTaBiIeHus HH)OPMALIUK TTPH
MOJIOTOBKE COOOIIEHUN O MPUMEHEHUU
3aKOHOB KBaHTOBOH (PM3HKHU B TEXHUKE
Y TEXHOJIOTUSX, SKOJIOTMYECKUX
aCIIeKTax AIEpHON YHEPTETUKU

Uroro no pazaeny

55




Pa3pen 5. J1eMeHTbI aCTPOHOMMHU M aCTPOPU3UKH

5.1

DeMEHTBI
aACTPOHOMHH U
acTpopU3uKu

2

DTanbl pa3BUTUS ACTPOHOMHUMU.
[IpukinagHOE U MUPOBO33PEHUECKOE
3HAYeHUE aCTPOHOMMUHU.

Bun 3Bé3nHoro HeOa. Co3Be3aus,
SIpKUE 3BE3/IbI, TUTAHETHI, UX
BUJIMMOE JIBHKEHHE.

ConHeyHast cucTeMa.

Comnne. CostHeUHast aKTUBHOCTb.

Ncrounuk sHeprun ConHua u 3BE3 .

3BE3bI, X OCHOBHBIC
XapakTepucTuku. Jluarpamma
«CTEKTpaJIbHBINA KJIACC —
CBETHUMOCTB». 3BE31bI TJIaBHOMI
MOCJIEIOBATENBLHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTh) JIJIsl 3BE3]T
IJIaBHOW MOCJIEOBATEIbHOCTH.
BHyTpenHee cTpoeHue 3BE3 .
CoBpeMeEHHBIE IPENCTABICHUS

O MPOUCXOXKIECHUU U IBOJIIOLIUU
CouHIa ¥ 3B€311. DTallbl )KU3HU
3BE3.

Mieunsiii [Tyte — Hama ["anakTuka.
[Tonoxenue u nuxenue ConHua

B ['anakTuke. TuIbl ranakTuk.
Paanoranaktuku u KBa3apsl.
YépHble IbIpHI B A/IpAX FAIAKTHUK.

IToaroroBka cooOmieHui 00 3Tamax
Pa3BUTHUSL ACTPOHOMMHU, O MIPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYCHUU
ACTPOHOMHUH, O METOIaX MOTYYECHHUS
HAaYYHBIX aCTPOHOMHWYECKUX 3HAHU,
OTKPBITUSIX B COBPEMEHHOU
ACTPOHOMMH.

N3yueHne coOBpeMEHHBIX
MPEJICTABJIEHUMN O MPOUCXOKICHUU H
sporroruu CoHIIa U 3BE3 .
N3ydeHne TUNIOB rajlakTUK,
paauorajakTUK U KBa3aposB.
N3yuenne nBuxeHns HEOECHBIX Te,
ABOJIIOLIMHM 3BE3 U BeeneHHol,
MPOLIECCOB, MPOUCXOIAIIMX B 3BE31AX,
B 3BE3/IHBIX CUCTEMaX,

B MEXKTAIAKTUYECKOU Cpele,
MacImTaOHOU CTPYKTYphI BceneHHOIA.
OObsicHenue pacmvpenus Beenennon
Ha OCHOBE 3aKOHa Xa001a.
[ToaroroBka kK 00CYXICHHUIO
HEpEIIECHHBIX MPOOIeM aCTPOHOMMUH.
[IpoBenenve HaOmOICHUI
HEBOOPYKEHHBIM I1a30M

C UCIIOJIb30BAHUEM KOMITbIOTEPHBIX
MPUIIOKEHU I JJIs1 ONPEIEIICHUS
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Bcenennas. Pacimpenue
Bcenennoit. 3akon Xab60:ma.
Pazb6eranue ranaktuk. Teopus
bonemoro B3psiBa. PennkroBoe
U3JIy4EHUE.

Macmtabnast CTpyKkTypa
Bcenennoii. Meraranakruka.
Hepeménnsie npobiemsl

MOJIOKEHUSI HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausl CeBepHOro Noryapus

U sIpKUE 3BE3/BL.

[IpoBenenne HaOIOACHHI B TEIECKOM
Jlynsl, ianer, Miteunoro Ilyru.
VYyacTue B JUCKYCCUM O HEPEIIEHHBIX
nmpo0JieMax aCTpOHOMHUU

aCTPOHOMUH
Hroro no pazneny 2
Paznen 6. O6o0maroiee noBTopeHne
6.1 | Ob6o6maromiee 1 O06001IeHNe U cUCTeMaTH3aIUs VYyacTue B TUCKyCCUU O poiid (DU3UKH
TIOBTOPCHHUE COJIepKaHUs pa3/ieoB Kypca M aCTPOHOMUH B Pa3IIUYHBIX chepax

«MexaHuka», «MonexkyisapHas
du3nKa ¥ TEPMOTMHAMUKAY,
«QnektpoanHamukay, «Komnedanus
1 BOJIHBDY, «OCHOBBI CIIeIIUATbHON
TEOPUHU OTHOCUTEIILHOCTHY,
«KBanToBas puzuka», «JIeMEHTbI
aACTPOHOMUH U aCTPODUZUKI.
Ponb pusuku u actpoHOMUu B
SKOHOMHYECKOM, TEXHOJOTHUECKOM,
COIMAILHOM U ATUYECKON cepax
NEATEIBHOCTH YEJI0BEKa, pOJib U
MECTO (PU3UKHU U ACTPOHOMHUU

B COBPEMEHHOW HAyYHOU KapTUHE
MUpa, 3HAYCHHUE ONUCATEIbHOM,

JEeITEILHOCTH YEI0BEKA.
[Toaroroska coOOILIEHUI O MECTE
(bu3MYECKOM KapTUHBI MUPA B PAILY
COBPEMEHHBIX MPE/ICTaBICHUN

0 TIPHPOJIE.

Brimonaenne y4eOHbBIX 3aaHuH,
JIEMOHCTPHUPYIOIITUX OCBOCHHUE
OCHOBHBIX TIOHSATHH, PU3NIECKUX
BEJIMYMH M 3aKOHOB Kypca (DU3HKH
10-11 xnaccoB
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CHUCTEMATHU3UPYIOLIEH,
O0OBSICHUTEIBLHON U
IIPOTHOCTUYECKON (PyHKITHIA
bu3nUecKor TeoOpHuH, poib
busznueckoii TeOpuu B
(opMHUpOBaHUY MPEACTABICHUIA
0 ¢pu3NYECKON KapTUHE MHUPa, MECTO
(¢u3znyecKoi KapTUHBI MUPA

B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEICTaBIECHHUMN O MPUPOJIE

Hroro no pazneny 1
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO 34
YACOB IIO I[TPOTPAMME
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