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Pabouass mporpamma mno ywyeOHoMy mnpeametry «®Pusnka» (0a30BbId YpPOBEHB)
(mpeameTtHas o6nacTe «ECTeCTBEHHO-HAYYHBIE TPEIMETHD») BKIIOYAET NOSICHUTEIbHYIO
3aIliCKY, COAepKaHue OOy4YeHUs, TUIaHUPYEMbIe PE3yJIbTaThl OCBOCHUS MPOrPAMMBI T10
¢u3nKe, TEeMaTHYECKOE TUIAHUPOBAHHUE.

[losicHutenpHas 3amucka OTpaXkaeT OOIIME HEeNMM U 3aJa4dl H3ydeHus (U3HKH,
XapaKTEPUCTUKY IICUXOJOTUYECKUX MPEANOCHUIOK K €ro M3yYeHHUIO0 00yJaroIMMMCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakKe MOJIXOIbl K OTOOpYy COoAep aHWs,
K ONPEEIICHUIO IUIAaHUPYEMBIX PE3YJIbTAaTOB.

CopepxaHue O0O0y4eHMsI pacKpbIBacT COJAEP)KATEIbHBbIE JIMHMM, KOTOpBIE
npearaTes I 003aTebHOTO M3Y4YeHHUS B KaXKIOM KJlacce Ha YPOBHE CPEIHEro
oO1rero oOpa3oBaHusI.

[Inanupyemble pe3yiabTaTbl OCBOCHHS MPOrpaMMbl 1O (U3UKE BKIIOYAIOT
JUYHOCTHBIE, METalpeAMETHbIE pe3yJbTaThl 3a BEChb NEpUOJA OOyueHHUS Ha YPOBHE
cpemHero o01mero oOpa3oBaHHs, a TaKKe MPEeIMETHBIC JAOCTHKCHHS O00ydJaromerocs
3a KaXKIbli IO 00yUYEeHHUS.

HOACHUMTEJ/IbBHAA 3AIIMCKA

[Iporpamma o ¢pusrke 6a30BOro ypoBHs Ha YPOBHE CPEIHEr0 0011ero 0opazoBaHUsI
pa3paboTaHa Ha OCHOBE TOJIOXKEHUH 1 TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
oOpazoBarenpHOI Tporpammbl, npeactaBieHHbIX B PI'OC COO, a Takke ¢ yuy€Tom
benepanbHON paboyeil mporpaMMbl BOCIUTAHUS U KOHLICTIIIMK MPENOAaBaHusl y4eOHOTO
npenmera «®Puszmka» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®Depepanuu,
peanu3yronMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

ConeprxkaHue mporpamMMsl 1o (PU3KMKE HAMPaBIICEHO HA OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTuHbl Mupa oOydarommxcs 10-11 kmaccoB mpu oOydeHun ux (Qusuke
Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-JEATENbHOCTHOro mnojnxona. IIporpamma
no ¢usuke coorBeTcTBYET TpeOoBaHusiM @I'OC COO k mIaHUPYEMBIM JTUYHOCTHBIM,
NPEAMETHBIM W METAlpeJAMETHBIM pe3yibTaTaM OOydYeHMs, a TakKe YYHUTHIBACT
HEOOXOJMMOCTh pealu3alid MEXIPEAMETHBIX CBA3€d (U3UKU C €CTECTBEHHO-
HAay4YHBIMU Y4eOHBIMU TIpeAMeTaMu. B Heil onpenensitoTcsi OCHOBHBIC 1I€JIM WM3YUYCHHUS
bU3MKKM HA YpPOBHE CpeaHero ooOmero o0pa3oBaHUSs, IUIAHUPYEMbIC PE3yJIbTAThI
OCBOCHHMSI Kypca (U3HMKHU: JTUYHOCTHBIE, METalpeIMETHbIE, IpeIMeTHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma mno (hu3mKe BKIIIOYALT:

IUTAaHUPYEMBbIE pe3ybTaThl OCBOEHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM
YHUCJIe MPEMETHBIC PE3yIbTaThI 10 TOAaM O0yUCHHS,;

coziepkanue yuyeonoro npeamera «duzuka» no rogam o0ydeHUsl.

[IporpaMmma 1o ¢u3uKe MOXKET ObITh HCIIOJNB30BAHA YUYUTENSAMH KaK OCHOBA
JUIsL COCTaBlIeHUs cBouxX paboumux mporpamm. IIpu paspabotke pabouel mporpamMmMbl
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B TEMaTHYECKOM TUIAHUPOBAHHUH JTOJKHBI OBITH YUTEHBI BO3MOKHOCTH MCIOIb30BaHUS
ANIEKTPOHHBIX (IUGPOBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIIOMIMXCSA y4eOHO-
METOJAMYECKMMU MaTepuanamu (MyJIbTUMEIUWHBIE IPOTPAMMBI, JJIEKTPOHHBIE yUEOHUKH
W 3aJa4HUKH, DJIEKTPOHHbIE OWOJMOTEKH, BHUPTyallbHbIE JA0OPATOPUH, HIPOBBIC
IPOrpaMMbl, KOJJICKIIUU HU(GPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOIIUMU
TUIAKTHYECKUE BO3MOXKHOCTH HMH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TE€XHOJOTHIA,
coJiep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00 0Opa30BaHUH.

[IporpamMma mo (u3uMKe HE CKOBBIBAET TBOPYECKYI0 WHHUILMATHUBY YyUYUTENEH H
IPENOCTABISIET BO3MOXKHOCTh JJIsl peaju3alldd PA3IMYHbIX METOJMYECKHX MOIX0J0B
K OpraHu3anuud oOy4yeHHs (U3HKE MPH YCIOBHHM COXPaHEHHUs 00s3aTENbHON dYacTu
CoJIep KaHUs Kypca.

du3nka Kak Hayka o HaubOosee OOLIMX 3aKOHAaX MPUPOJbI, BBICTYIAsl B KAUECTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBI BKJIAaJ B CUCTEMY 3HAHHM
00 okpyxatwmem Mupe. IIkonapHBIE Kypc QU3HKH — CcHCTEMOOOpa3yroLuid
JUTSl €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, OCKOJIbKY (PM3UUECKUE 3aKOHBI JIEXKAT
B OCHOBE INIPOLIECCOB WU SIBJICHHUM, H3y4aE€MbIX XUMHUEW, Ouosorueu, Quanyeckoin
reorpadueit u actpoHomueil. Mcnosb3oBaHWEe UM aKTUBHOE NMPUMEHEHHE (DU3NUYECKUX
3HAHMM ONpeNesieT XapakTep M pa3BUTHE pPa3HOOOpA3HBIX TEXHOJIOTMM B cdepe
DPHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, TIOJYyYEHHs HOBBIX MaTE€pUAJIOB
C 3aJaHHBIMU CBOWCTBaMU M Jpyrux. M3yueHue (puU3MKM BHOCUT OCHOBHOM BKIJIaJ
B (QopMUpOBaHHME  €CTECTBEHHO-HAy4YHON  KapTUHBI  MHpa  OOydYarommxcs,
B (hOpMUPOBaAHNE YMEHUI MPUMEHATh HAYYHBI METO]I TO3HAHUSI IPU BHIMOJIHEHUN UMU
y4eOHBIX UCCIICIOBAHHM.

B ocHOBY kypca hu3uKu 1151 YPOBHS CpEIHET0 00IIero o0pa3oBaHus MOJIOKEH PsI
U7ei, KOTOpbIE MOKHO PACCMATPUBATh KAK MPUHIIUIIBI €r0 MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM Kypc SBISIETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuall U3 BCEX pa3lieloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DH3HKHU.

Hoesn cenepanuszayuu. B cooTBETCTBUU ¢ HEW MaTepuan Kypca pusuku oObeIuHEH
BOKpYr (¢usnyeckux Tteopuidl. Benymum B Kypce sBiserca (popMHpOBaHHUE
NPENCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuzauus mnpeamnojaraeT HCMIOJIb30BaHHE
TYMaHUTApHOTO MOTEHIMaNa (GU3NIECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUSA (PU3UKU
C pa3BUTHEM OOIlIecCTBa, a TaKXe C MHPOBO33PEHUECKHMMH, HPABCTBEHHBIMU U
HKOJIOTUIECKUMHU MTPOOTIEMaMHU.

Hoes npuxnaomoii nanpasenennocmu. Kypc (usmky mnpeanonaraeT 3HaKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHUUECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPeACTBOM BBEICHUS HIEMEHTOB COJEPKaHUS,
MNOCBSLIEHHBIX OKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C pPa3BUTHEM TEXHUKU U TEXHOJIOTUH, a Takke OOCYKIEHUs IpoOJieM palOHaIbHOIO
IPUPOIONIOIB30BAHUS U KOJOTHUYECKON OE30MMaCHOCTH.



CrepHEBbIMU d3JIEMEHTaMU Kypca (HU3MKM Ha YpOBHE CpeIHero oOIero
oOpa3oBaHMs SIBISIOTCS  (u3ndeckue Teopun ((HOpMUpPOBAHHE MPECTaBICHUN
O CTPYKType MOCTpOoeHHUs (U3MYECKON Teopuu, posi (yHAAMEHTAIbHBIX 3aKOHOB U
NPUHILIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, TPAaHUIAX MPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0 B Kypce (DM3UKH peann3yercs MPexkIe BCETO
3a CYET OpraHU3alluH SKCIEPUMEHTANIBHOM JAeaTenbHOCTH o0ydaromuxcs. [ 6a3oBoro
YPOBHSI Kypca (PU3UKH — 3TO UCTIOIb30BAHUE CUCTEMbI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MporpamMme Mo pu3nke 00beINHEHbI
B OOIIIMI CIUCOK YUEHUUYECKHUX MPaKTUYECKUX padoT. BrijieneHne B yka3aHHOM NIEpeuHe
7a00paTOpHBIX pPAa0bOT, MPOBOAMMBIX JJIi KOHTPOJIA U OLEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEeNBHOTO MPOoIlecca UCXOAS U3 OCOOCHHOCTEH IIIaHUPOBAHUA U
ocHauleHust kabuHeta ¢usuku. [Ipu s3Tom oOecnieunBaeTcs oBiaJeHUE 00Yy4arOIUMUCS
YMEHHSIMH ~ TPOBOJUTH KOCBEHHBIE HW3MEpPEHUS, HCCICAOBAHUSA 3aBUCHUMOCTEH
($u3NYECKUX BEIMYUH U TOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIENSETCS PELICHUIO0 PAacu€THBIX M KAaueCTBEHHBIX 3a/ad.
[Tpu 3TOM 111 pacu€THBIX 3aJad NPUOPUTETOM SIBISIOTCSA 33Jaud C SIBHO 3aJaHHOMN
¢u3nyecKol  MOJAENBIO, TO3BOJSIONIME TMPUMEHATh  WM3Y4YCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO pasjiena Kypca, TaKk U MHTETPUPYS 3HAHUS U3 Pa3HBIX
pa3aenoB. J{ns KauyecTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha OOBSICHEHHE
npoTeKaHusi (PU3NYECKUX SBICHUI U TMPOIIECCOB B OKPY’KAIOIIEH JKU3HH, TpeOyromune
BbIOOpA (pU3MUECKON MOJENH JUIs CUTYallUuU TPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu OPI'OC COO k MarepuaabHO-TEXHUYECKOMY
oOecrieueHunto yueOHOTO mporiecca 6a30BbIi YpOBEHB Kypca (U3HKU Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHUs JOJKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOuHeTa (QU3HUKH
WIM B YCJIOBUAX MHTEIPUPOBAHHOTO KaOWHETa MpPEAMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabunete pu3nku JOKHO ObITH HEOOXOAMMOE J1a00opaTOpHOE 000PYI0BaHKE
JUTSL BBITIOJTHEHHUS YKa3aHHBIX B MpOrpaMMe MO (PU3MKE YUCHHUECKHX MPAKTUYECKHX
paboT U JEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMoHCTpanMoHHOE 000pya0BaHUE (POPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIbHON  JIOCTATOYHOCTH U  OOECIEYMBACT IMOCTAHOBKY IEPEUUCIECHHBIX
B TIporpamMMme mo (U3MKE KIIOYEBBIX JAEMOHCTPALMN HJIsl MCCIEAOBAaHUS HM3ydaeMbIX
SBIICHUH W TPOIIECCOB, SMITUPUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUU.

JlabopaTopHoe o0OopymoBaHWE IS YYCHHUYECKHUX  MPAKTUYECKUX  padoT
dbopMupyeTcsi B BUJIe TEMAaTHYECKUX KOMIUIEKTOB M 00€CIeYrBaeTCs B pacyéTe OJHOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMaThdeckhue KOMIUIEKTH J1abopaToOpHOTO
000py1I0BaHUS JOJIKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUN AHAJIOTOBBIX
¥ 1UQPOBBIX MPUOOPOB, a TaK)Ke KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CUCTEM B BHUJIC
nM(pOBBIX JabOpaTOpUil.

OCHOBHBIMU LIETSIMH U3Yy4eHHS (GU3UKH B 00meM 00pa30BaHUU SABISIOTCS:

(dopMupoBaHHE MHTEpECa W CTPEMJICHUS OOy4alolUXCs K HAYYHOMY U3YyUEHHUIO
IPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYyabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEACTABICHUH O HAYYHOM METOJE TMO3HaHusi H (popMupoBaHue
UCCJIEI0BATENLCKOTO0 OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yibTaTa HW3Y4YEHUS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUEe YMEHUN OOBSCHATH SBJICHUS C MCHOJIB30BAHHEM (HU3UUECKUX
3HAHUU U Hay4YHBIX JJOKA3aTEIbCTB;

dbopMupoBaHrE TPEACTaBICHUH O ponu GU3UKA 71 Pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne ATUX 1ejell o0ecnedyrBaeTCsl PEIIEHUEM CIEeNYIoIUX 3aaad
B IIpolecce U3yueHUs Kypca GU3NKH Ha yPOBHE CPEIHEro 001Iero oopa3oBaHus:

OpUoOpeTEeHNE CHUCTEMbl 3HAHUH 00 OOmMX (PU3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKIIOYAs MEXAHUKY, MOJEKYJSIPHYIO (U3UKY, SJIEKTPOJIUHAMHUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPUBUKHY;

dbopMupoBaHHE YMEHUW MPUMEHIThH TEOPETUUECKUE 3HAHUS I OOBSICHEHUS
buznueckux SBICHUW B TMPUPOJAE U IS TPUHATHS TPAKTUYECKUX PEHICHUM
B [IOBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHMs PAa3IMYHBIX 33Ja4 C SBHO 3aJaHHON (U3HUECKOn
MOJIEJIbIO, 3aa4, OPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3JaHIE (PU3NIECKON MOIENH,
aZICKBaTHOM YCIJIOBHSIM 33/1a4U;

MOHMMaHUe (PU3NYECKUX OCHOB U MPUHIIUIIOB IEUCTBUSI TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHHE METOJaMU CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUS W IMPOBEACHMUS
bU3MYEeCKUX AKCIIEPUMEHTOB, aHAJIM3a U WHTEpHpeTanuu uHOOpPMAIUH, ONpeaeeHus
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3yJIbTaTa;

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

Ha wu3ydenune ¢usuku (0a30Bblii ypOBEHb) HA YPOBHE CpEIHEro OOIIEero
obpasoBanust otBoauTcs 136 wacom: B 10 kimacce — 68 uacoB (2 dvaca B Hemelio),
B 11 knacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipensaraemeliii B mporpamme 1o pu3ukKe nepeyeHb Jad0paTOPHBIX U MPAKTUUYECKUX
paboT ABISETCS PEKOMEHIOBAHHBIM, YUUTEIb JeJIaeT BEIOOP MPOBEACHUS JTA0OPATOPHBIX
paboT U OMBITOB ¢ YYETOM UHAUBUIYATBHBIX OCOOEHHOCTEN 00YUYarOIINXCS.

JIroOast pabovasi mporpaMma JOJDKHA MOJHOCTBIO BKIIIOYATH B CeOsl COJIepIKaHME
JTAHHOM MPOTPaMMBI TI0 (PU3HUKE.

B otaenbHbIX ciyyasix Kypce (pu3nky 0a30BOro ypoBHSI MOKET U3ydaThes B 00bEMe 204
yaca 3a jaBa roga oOyuenus (3 u B Hememo B 10 m 11 kmaccax). B atom ciyuae
yBeIu4MuBaeTcs He MeHee ueM 710 20 4 pe3epBHOE BpeMsi, KOTOPOE UCIIOIB3YETCSl YUUTEIEM
JUIS. U3YYEHUsI BOMPOCOB, TECHO CBSI3aHHBIX C BBIOpAaHHBIM MpoduieM OO0ydeHHs, U
YBEIMYMBACTCS YUeOHAasl Harpy3Ka, OTBOJAMMAs Ha U3y4YCHHE MEXaHUKU, MOJIEKYISIPHON
GU3MKKM M BJIEKTPOJIMHAMUKH, 3a CYET paCUIMPEeHHs] Yucia JabopaTOpHBIX padoT
HCCJIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIIEHUSI KAYECTBEHHBIX U PACUETHBIX 3a/au.



COAEPKXAHUE OBYUYEHMUA

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

®usuka — Hayka o npupoze. Haydnble METONBI MO3HAHMS OKPYXKAIOIIETO MUPA.
Posib 3xcniepyMeHTa 1 TEOPUU B IIPOLIECCE TO3HAHMS IPUPOABI. DKCIEPUMEHT B (PU3HKE.

MopnenupoBanue (U3HUECKUX SBICHHM M TpoueccoB. HayuHble THUIOTE3BI.
dusnueckre 3aKOHbl U TEOPUHU. ['paHHIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponb u mMecto ¢pusuku B GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTHUHBI MHUpa,
B IIPAKTUYECKOU IEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

AHanorosble U HUPPOBbIE UZMEPUTEITBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxka

Mexannueckoe nBukeHrue. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEeHUA. Cucrema
orcyéra. TpaeKkTopusi.

[Tepememnienue, CKOPOCTh (CPEAHSSE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaT€pPUaJIbHOM TOYKH, HMX TMPOEKIMA HAa OCHU CHUCTeMbl KoopauHar. ClioxkeHue
MEPEMEILICHUM U CIIOKEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMpPSAMOJMHEHHOE JBWXKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U MEPEMEILICHUS MaTEPUAIIBHON
TOYKH OT BPEMEHHU.

CBobOoaHOE majieHue. Y CKopeHue CBOOOTHOTO TaJICHUSI.

KpuBonuneinnoe nsmxkeHue. [[BUKEHME MAaTEpUAIIBHOW TOYKH IO OKPYKHOCTH
C HOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHWHAS! CKOPOCTh. [lepuon
U yactoTta obOparnieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHnueckne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: CIIUAOMETP, ABUKECHUE
CHApSJIOB, LICTIHBIE U PEMEHHBIC MIEPEIAYU.

Jlemoncmpayuu

Mogens CcHCTEMBI OTCYETA, WLIIOCTPALIMS KUHEMATHYECKUX XapPaKTEPUCTHK
JIBU>KCHUSI.

[IpeoOpazoBanue ABMKEHUHN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmionenune pgBudkeHUs Tena, OpPOIIEHHOTO TOJ VYIJOM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO TafCHUSI.

Hanpasnenue ckopocTy pu ABUKEHUHU IO OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamophvle pabomuol

N3ydyenne HEPAaBHOMEPHOIO JBHKEHMS C LEJNbI0 ONPEACIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHOIIEHUS ~ MEXAY  IyTSIMH, IPOWJCHHBIMH  TEJIOM
3a [0CJIEI0BATEIIbHBIE PABHBIE IPOMEKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKECHUU
C Ha4YaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHne nBWKEHUS MIAPUKA B BSI3KOM IKUIKOCTH.

N3yuenue nBuxeHus Tena, OpoueHHOro rOpu30HTAIBHO.

Tema 2. lunamuxa

[Iprammn otHocutensHOCTH ['anmites. IlepBwiid 3akoH Herotona. MHepumansHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cui. Bropoil 3akoH HproToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BceMupHOro TsroreHud. Cuina tsbkectu. [IepBast kocMudeckas CKOPOCTb.

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

Tpenue. Buabsl Tpenus (mokosi, ckoibxkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbXKEHUs U cuiia TpeHus nokost. Koaddunuent tpenus. Cuna
COIIPOTHUBIICHUS IIPH IBUYKECHUU TEJIA B KUIKOCTHU UJIU rase.

[TocTynarenbHOE U BpaliaTelbHOE IBIXKEHUE a0COTIOTHO TBEPIOTO TEA.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpauieHus. [lnedo cuibl. YcimoBus paBHOBeECHs
TBEPJOIO Tea.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE ITPUMEHEHHE: TMOAINITHUKY, IBUKECHUE
VMCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHue uHEepUUN.

CpaBHEeHUE MacC B3aMMOICUCTBYIOIINX TE.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CiioxeHune cuil.

3aBUCUMOCTb CUJIbI YIPYTOCTH OT Ae(opMaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM TTOIbEME U TTAZCHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHS TBEPIOTO Tea. Buabpl paBHOBECHS.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomol

Nzyuenue npmxeHus Opycka 1o HakJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI  YINPYTOCTH, BO3HHMKAKOIIMX B NPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMarH.

Hccnenosanue ycnoBuii paBHOBECHUS TBEPIAOTO TEJIA, UMEIOLIETO OCh BPAILLICHHUS.



Tema 3. 3akonwl coxpanenus 6 mexaHuke

NMiynbc MaTepHabHOM TOYKH (Te€da), CUCTEMbl MaTEpUANIbHBIX TOYeK. Mmmyibe
CWIbl M M3MEHEHUWE HMIyJibca Tela. 3aKOH COXPAHEHUsT HMIyJibca. PeakTuBHOE
JIBUYKEHUE.

Pabota cuibl. MOIIHOCTB CHJTBL.

Kunernueckass »Hepruss MarepuaibHOW TOUku. Teopema 00 U3MEHEHHUH
KUHETUYECKOU SHEPTUU.

[lorenuuanbHas sHeprus. [loTeHnmManpHas >HEPrUst ynpyro nedGopMHUpPOBaHHOMN
npyuHsbl. [loTeHlManbHas SHEPTUs Tea BOJIU3U MOBEPXHOCTH 3EeMIIH.

[ToTeHmanbHbIE U HEMMOTEHIUAIbHBIE CUJIbl. CBSI3b pA0OTHI HEMOTEHIIMAIBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKON YJHEPTUH CUCTEMBI TEJI. 3AKOH COXPAHECHUSI MEXAHUYECKOU
DHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: BOIOMET, KOIED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE OBHKCHUE.

[lepexon nOoTeHIMAIBHOMN SHEPTUU B KHHETUYECKYIO U OOPATHO.
Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomoi

N3yuyenune abCOMOTHO HEYIIPYTOTO y/lapa C MOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIbI C U3MEHEHUEM MEXaHUYECKOW SHEpruu Tena
Ha MPUMEPE PACTKEHUS PE3NHOBOTO KTy Ta.

Pa3nen 3. MosiekyasipHasi pu3uka U TepMOAUHAMUKA
Tema 1. Ocnoevl moneKyaapHo-KuHeMmu4ecKou meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUM M MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe paBumxenue. Jubdysus. Xapakrep IBUKEHUA H
B3aHMOJEHUCTBUS YaCTHUIL] BellecTBa. Mo1eJIi CTPOEHHUS ra30B, )KUIAKOCTEN U TBEPABIX TEJ
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojesiel. Macca u pa3Mepbl MOJIEKYIL.
KommuecTBo Benectna. [locrossHnas ABoraspo.

TeruioBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana Ttemmeparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-KMHETUYECKOM
TEOPUH UACATBHOTO Tra3a. AOCOMIOTHAS TeMIIepaTypa Kak Mepa CpeIHe KMHETHUECKOU
SHEPrUU TEIUIOBOTO ABM>KEeHUs 4dactull rasza. lllkama temmneparyp KenbBuna. ['azoBbie
3aKkoHbl. YpaBHeHne MeHneneeBa—Knaneiipona. 3akoH JlaneroHa. HM3ompoueccsl
B HJICAJIbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe mpeacTaBieHue
U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

Texauueckue yCTporucTBa U MPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapomeTp.



Jlemoncmpayuu

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

OmnbITel IO AU PY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JBHKEHUS.

Mopens onbita [TepHa.

OnbITHI, TOKa3bIBAIOLIUE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3AUMOIEHCTBHUS.

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

OnebIThI, MIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UI€aTIBbHOTO Ta3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3yXa B KJIACCHOI KOMHATE Ha OCHOBE U3MEpPEHU 00bEMa
KOMHAThI, JIaBJICHUS U TEMIIEpATypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXKTy TapaMETPAMH COCTOSIHHS Pa3pEXEHHOT0 rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmonnHamuueckass cucrema. BHYTpEeHHssI DSHEprus TEPMOAMHAMHYECKON
CUCTEMBI M cHocoObl €€ u3MeHeHusa. KommuecTBO TeruoTel U paboTta. BHyTpeHHss
DHEPrUs OJHOATOMHOI'O HACAIBHOIO rasa. Buipl Termonepenadn: TEIIONPOBOIHOCTb,
KOHBEKIMS, M3JydeHHE. YJIelbHasg TEIUIOEMKOCTh BelecTBa. KOJIMYEeCTBO TEIIOTHI
IIPU TeIUIonepeaaye.

[TonsiTue 00 agnadbatnoM npouecce. IlepBriii 3akoH TepmoguHamMuku. [Ipumenenue
NEPBOr0 3aKOHAa TEPMOJMHAMHUKM K wH3ompoueccaM. ['paduueckas uHTeprperanus
paboThI raza.

Bropoii 3akon TepmonuHamMuku. HeoGpaTtuMocTh po1ieccoB B MPUPOJIE.

TeroBble MammHbl. [IpuHIMOBL 1eldcTBUS TemioBbIXx MamuH. [IpeoOpa3zoBanus
HHEPTUU B TEIUIOBBIX MainHax. KoadduimeHT nose3Horo AeMCTBUS TEIJIOBON MAITMHBI.
[Mukn KapHo u ero ko3¢h@dHIIMEHT MOJE3HOTO ICUCTBHSA. DKOJOTHUYECKHE MPOOIEMBI
TEIUIOPHEPTETUKHY.

TexHHUecKue yCTpOWCTBa U MPAKTUYECKOE IPUMEHEHUE: JIBUTaTEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH 3HEpruu Tena MpU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
u3 OYTBUIKM TIOJT IEUCTBUEM C)KAaTOTO BO3yXa, HarpeBaHue s¢upa B JaTyHHOU TPyOKe
yTEM TpeHHUs (BUIEOAEMOHCTpALSA).

M3mMeHeHne BHYTpPEHHEN 3HEpruM (Temreparypbl) Tella MpU TEeIUloNepeaaye.

OnwIT 110 aTMabaTHOMY PACIIUPEHUIO BO3TyXa (OTBIT C BO3AYIITHBIM OTHHBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENs] BHYTPEHHETO CTOpaHUs, PEAKTUBHOTO
JIBUTATEISL.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomol

N3mepenune ynenpHON TETI0EMKOCTH.
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Tema 3. Aepezammnbie cocmoanun eeuyecmea. Pazoevie nepexoovt

[TapooOpa3oBanue u KoHjeHcanusa. Mcnapenue u kuneHue. AOCONIOTHasT U
OTHOCUTEJbHAS BIAXHOCTh BO3Ayxa. HacellieHHBI map. YjaenbHass TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Ttenmo. Kpucrammmyeckue u amopdHble Tena. AHHU30TPOMNHUS CBONCTB
kpuctaioB. Kuakue xkpuctamuibl. CoBpeMeHHble Marepuanbl. [lnaBnenue wu
KpUCTajuIM3anus. Y AelibHas TerioTa rmasieHusd. Cyonumanusi.

YpaBHEeHUE TEMIIOBOrO OanaHca.

TexHuueckue ycTpoiicTBa U MpakTUYeCKOe MPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJOTUU TIOJYYCHHUS COBPEMEHHBIX MaTepHaioB, B TOM 4YHCIIE
HAaHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX APOB.

Kumnenune npu noHMKEHHOM J1aBIICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHus U IJIaBJIEHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTaIIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3MepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JnekTpoaguHaMuKa
Tema 1. dnekmpocmamuxa

Onextpu3anys Tej. DJIEKTPUYECKH 3apsan. J(Ba BHa 3JIEKTPUYECKHX 3apsoOB.
[IpOBOIHUKM, TU3IEKTPUKHA U MOJIYIPOBOJHUKH. 3aKOH COXPAHEHHUS AJIEKTPHUYECKOIrO
3apsna.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHbll sneKTpUuecKuid 3apsl.
Onextpudeckoe noyie. Hanpsok€HHOCTH anekTpuyeckoro nodst. [ lpuHumn cynepno3unum
ANEKTPUYECKUX NoJIer. JInHNKM HANpsHKEHHOCTH DJIEKTPUYECKOTO TOJIA.

PabGorta cun anexkTpocratudeckoro modisi. [lorenmman. Pa3sHOCTh MOTEHIMANIOB.
[IpOBOAHUKM M JOUINEKTPUKUA B JJIEKTPOCTATUYECKOM IIoje. Jludimekrpuueckas
ITPOHUIIAEMOCTb.

DNeKTpo€MKOCTh. KoHaeHcaTtop. IIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsLKEHHOTO KOHAEHCATOPa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE:  DIIEKTPOCKOIL,
AIIEKTPOMETpP,  DJIEKTpOCTATUYECKas  3alluTa, 3a3eMJIEHHE  DIJIEKTPONPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN alapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII AECUCTBUS DJIEKTPOMETPA.

B3auMoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

IIpoBOAHMKH B JIEKTPOCTATUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.
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JINBIIEKTPHUKY B AIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTB JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOMIAAU IUIACTHH,
PACCTOSIHUS MEXITY HUMU U AUDJIEKTPUYECKON IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATopa.
Vuenuueckuii sxcnepumenm, nabopamopnvie pabomsi

N3mepenune 371eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmosannstit 3nekmpuueckuit mok. Toxu 6 paznuunuix cpeoax

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

Hanpsoxenue. 3akon OMa 11 yyacTka LEemu.

DNEKTPUYECKOE  CONPOTUBIICHHE.  YIENbHOE  COINPOTHUBICHHE  BEIECTBA.
[TocnenoBaTenbHOE, TAPAIIIEIBHOE, CMEIIAHHOE COCIMHEHUE IMPOBOJHUKOB.

Paborta anexTpudeckoro Toka. 3akoH Jxoyns—JIenna. MomHOCTb 3IEKTPUUECKOTO
TOKaA.

DJIEKTPOJIBUKYILAsl CUJIa U BHYTPEHHEE CONPOTHBJIECHUE UCTOYHHMKA TOKA. 3aKOH
OmMa 117151 TOJTHOM (3aMKHYTOM ) AieKTpuueckoil rienu. KopoTkoe 3ambikaHue.

DIIEKTPOHHAST MPOBOAUMOCTBH TBEPJIBIX METAJIIOB. 3aBUCUMOCTh COMPOTHUBIICHUS
METAJIOB OT TeMIIEPATYpbl. CBEPXIPOBOIUMOCTD.

DJIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonmympoBonuuku. CoOcTBEeHHAs! M MPUMECHASI POBOUMOCTD MOTYITPOBOTHUKOB.
CoiictBa p—Nn-nepexona. [lomynpoBoAHUKOBbBIE TPUOOPHI.

DIIEKTPUYECKHM TOK B PACTBOPAX U PACILIABAX JICKTPOJIUTOB. DIEKTPOJIUTHUECKAS
JIACCOIMALINS. DIIEKTPOIIU3.

DJNIeKTpUYeCKUl TOK B razax. CaMOCTOSITENbHBI U HECAMOCTOATENIbHBIN pa3psil.
Monnus. [1nazma.

TexHUuecKkne yCTpOMCTBA U MPAKTUUECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, ICTOYHUKU TOKa, SJIEKTPOHATrPEBATENIbHBIC MPUOOPHI, FJIEKTPOOCBETUTEIIbHBIC
npuboOphl, TEPMOMETP  CONPOTUBIICHUS, BAKYyMHBIM JHUOJ, TEPMUCTOPHI U
(bhoTOpE3UCTOPHI, MOTYTIPOBOTHUKOBBIN AUOI, TaIbBAHHKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKa U HAPSKEHHUS.

3aBUCHUMOCTb COTPOTUBJICHUS IIUINHAPUUECKUX MPOBOJHUKOB OT JUTUHBI, TUIOIIAIN
MONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmeniaHHOE COEIMHEHUE MPOBOJHUKOB.

[Ipamoe  wm3MepeHHe  BIEKTPOABWKYLIEH  cwibl.  KOpOTKOEe — 3aMbIKaHHE
raJibBAaHMYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoit pa3pss 1 MpOBOAMMOCTD BO31yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.
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Vuenuueckuii oxcnepumenm, 1abopamopnsie pabomoi

N3yyeHune cMemanHoro COeIMHEHNS PE3UCTOPOB.

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

Hab6nronenue snexrponusza.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca pusnku 6a3oBoro yposHs B 10 kiacce ocyiecTBisercs ¢ y4éTom
COJIEpP>KaTENIbHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTUU.

Mesicnpeomemnvle  nousimus, CBA3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, HAYYHBIN (akT, runores3a, (pu3nveckas BeJIMUMHA, 3aKOH, TEOPHUs,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIETIMPOBAHUE, MO/IENb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHCTEMbl ypaBHEHUH, JMHEWHas (QyHKUuUsA, napadorna,
runepoosa, X rpauKu U CBOWCTBA, TPUTOHOMETPUUECKHE (PYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIMU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHuuyeckoe [BWKEHUE B JKUBOM mnpupone, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BHUJbI TEIUIONEpENayd, TEIJIOBOE pPABHOBECHUE),
AIIEKTPUUECKUE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: NUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KMIKOCTEW M Tra3os,
AIIEKTPUYECKUE CBOMCTBA METAJIOB, JJIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

I'eocpaghus: BIaxHOCTb BO3AYyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeodpazoBaHUE ABMKEHUN C MCIOJB30BAaHUEM MEXAHHU3MOB, YUET
TPEHUS! B TEXHUKE, MOJALIMIHUKH, HWCIOJb30BAHUE 3aKOHA COXPAaHEHUS HMMITYJIbCca
B TEXHHUKE (pakeTa, BOJOMET U JIPYrue), IBUrareilb BHYTPEHHETO CTOPAHMS, I1apoBast
TypOuHa, OBITOBOM XOJOAUIIbHUK, KOHIULIUOHED, TEXHOJIOTUU TOJyYEHHSI COBPEMEHHBIX
MaTepHaJioB, B TOM YHCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJOTHUH, 3JIEKTPOCTATHYECKAS
3alUTa,  3a3€MJIEHHE  3JIEKTpONpUOOpOB,  KCEPOKC,  CTPYHHBIM  HIpPUHTED,
AIIEKTPOHArpeBaTeNIbHbIe TPUOOPBI, ANEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KJIACC
Pa3znen 4. JnekTpoaguHaMuKa
Tema 3. Maznummnoe none. I1eKmpoOMaCHUMHAA UHOYKYUS

IlocTossnHble MaruuThl. B3ammojelCTBHUE IIOCTOSIHHBIX MAarHuTOB. MarnuTHoe
noje. BekTop MarHUTHOW WHAYKUMHU. lIpMHOMI Cynepno3uIMyM MarHUTHBIX ITOJIEH.
JIvHuM MarauTHOM MHAYKUMK. KapTuHa TMHUA MarHUTHON UHAYKIHH I1OJI ITIOCTOSIHHBIX
MarHuTOB.

MarauTtHoe 1osie NpoBOAHUKA C TOKOM. KapTuHa JNMHWNA MHAYKUAH MAarHUTHOTO
TOJISL JUIMHHOTO TIPSMOTO IMPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIIKHA
¢ TokoM. OnbIT Opcrena. BzaumoaeiicTBue NnpoOBOJHUKOB C TOKOM.
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Cuna Amniepa, €€ MO1yJIb U HaIlpaBJICHHUE.

Cuna Jlopenna, €€ MoAylb W HampaBieHUE. [[BU)KEHHE 3apsHyKEHHOW YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

SIBneHHE PIEKTPOMAarHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHMTHONM WMHIYKLMU.
DNEeKTPOABMXKYLIAs CUJIa MHIYKIMH. 3aKOH JIEKTPOMAarHuTHON nHaykunun dapazes.

BuxpeBoe  3nekTpuyeckoe — Ioyie.  OJEKTPOJBHKYIAs  CcWjia  MHAYKUUHU
B IIPOBOJHUKE, IBUKYILEMCS ITOCTYNATEIbHO B OAHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTB. SlBneHne  cCaMOMHAYKIIUH. ONEeKTpOABMKYIAsA  CHJIA
CaMOMHAYKIIUH.

DHeprust MArHATHOTO TTOJIS1 KATYIIKHA C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHuyeckne yCcTpoMCTBa M MPAKTUYECKOE NMPUMEHEHHUE: MOCTOSHHBIE MATHUTHI,
DIEKTPOMArHUThI,  AJEKTPOABUTATENb,  YCKOPUTENIHM  JJIEMEHTApHBIX  YACTHL,
WHIYKIIMOHHAS I1E€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKIIOHEHHE IEKTPOHHOIO ITyYKa MarHUTHBIM ITOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3aumoneiictBre AByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBneHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

[Tpasuio Jlenna.

3aBUCUMOCTD  DJIEKTPOABWKYIIEW CHJIbl MHAYKIUM OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne CaMOMHTYKIIHUH.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

N3ydenre MarHuTHOTO MOJIsA KaTYIIKU C TOKOM.

HccnenoBanue neicTBrs MOCTOSHHOTO MarHUTa Ha pAMKY C TOKOM.

Hccnenosanue sSBIEHUS JIEKTPOMArHUTHOM MHIAYKIIAH.

Pa3znen 5. KosteOanusi u BOJIHBI
Tema 1. Mexanuueckue u IneKmpomazHumHbsle KoJ1e0anus

Konebarenbhas cucrema. CBOOOIHBIE MEXaHUYECKHE KOJieOaHus. ["apMoHnUecKue
kosjebanus. [lepuon, yactora, ammnTyaa u ¢asza koiedanuil. [IpyXuHHBII MasgTHHK.
Marematnyeckuii MasiTHUK. YpaBHEHHE TapMoHWYeckux koiseOanuid. [IpeBpamieHue
SHEPIUU PU TAPMOHUYECKUX KOJICOaHUSX.

Koneb6arenbupiit KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UCATHHOM
K0JIe0aTeTbHOM KOHTYpe. AHAOTUSI MEXIY MEXaHUYECKUMHU U DJICKTPOMATrHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKOH COXpaHEHHMsS] DHEPrUM B HUICATBHOM
K0JIe0aTeTbHOM KOHTYPE.
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[IpencraBienre o 3aTyXxalIIUX KojeOaHuAX. BbIHYXIEHHbIE MEXaHUYECKHE
KoseOaHus. Pezonanc. BbiHykA€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

IlepemenHsblil Tok. CHHYCOMIANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMITUTYTHOE U IEUCTBYIOIIEE 3HAUEHHE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepemada © MOTPEOJICHUE DIECKTPUUECKOMN
DHEPIrUU. OKOJOTWYECKHE PHUCKH IIPU IPOU3BOJACTBE JJIEKTpodHepruu. KymbTypa
VICITOJIB30BAHUS MIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU.

TexHuyeckue ycTporucTBa M NPAKTHYECKOE IPUMEHEHHE: IEKTPUUECKUM 3BOHOK,
TeHEPATOP IMEPEMEHHOTO TOKA, JIMHUM JJIEKTPOIepeaay.
Jlemoncmpayuu

UccnepoBanue mapaMeTpoB  KojeOaTenbHONM  CUCTEMBbI  (IIPYKUHHBIA WM
MaTE€MaTUYECKUI MASITHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOAHUI.

Habmronenue pezoHanca.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

OcumsuiorpaMmbl — (3aBUCUMOCTH  CHJIBI TOKa M HANpsDKEHUsT OT BPEMEHH)
JUTS JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu  mocineAOBaTEIbHOM — COCAMHEHUHM  PE3UCTOpa,  KaTyUIKU
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopeinp TMHUM 3JEKTPOIIepe1adHn.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HccnenoBanue 3aBUCMMOCTHY TIEpHOia MajlblX KoJeOaHu rpy3a Ha HUTHU OT JJIMHBI
HUTHU U MaccChl rpy3a.

HccnegoBanue mepeMEHHOTO TOKA B IIEMHM U3 MOCIENI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmpoMazHUMHbLE 0TTHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. Ckopocth
pacnpocTpaHeHus U 1auHa BoJHbL. [lonepeunsie v mpoosibHbIe BoHbL. MHTEpdepenuus
U AU paKkiysg MEXaHUYECKUX BOJH.

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

DJIEKTPOMAarHUTHBIE BOJIHBL. YCJOBHS M3JyYECHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opuentanus BektopoB E, B, v B snekrpomarHutHoi BojHe. (CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPaKEHUE, TMpPEIOMIICHUEe, TMOoJsipu3aIus, Audpakius,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxkana DSJIEKTPOMAarHUTHBIX BOJH. IIpuMEHEHME JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBA3U U TeeBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPELBI.

TexHuyeckue yCTpOWCTBA W INPAKTUYECKOE TNPUMEHEHHE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YyJIbTPA3BYKOBas [HWATHOCTHKAa B TEXHUKE W MEIULHHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.
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Llemoncmpayuu

OO0pa3oBaHue U pacrpoCTpaHEHNUE MOMEPEUYHBIX U IPOAOIbHBIX BOJIH.

KoneOmtomeecs T€10 Kak UICTOUYHUK 3BYKa.

Habmoienue otpaskeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Habitoienue nareppepeHiny u AMPpakiuy MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HaHC.

HabutoieHue cBsi3u rpOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYI0M U 4aCTOTOU
KoJ1Ie0aHu M.

HccnenoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPAa)KEHUE, MPEIOMIICHHE,
noJisipu3anys, 1udpaxkuus, HHTepepeHIINs.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. I IpsimosinHEHOE paclIpOCTPaHEHNE CBETA B OJTHOPOJHOM
cpene. JIyud cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKoHbl OTpaxeHus cBeTa. llocTpoeHune wu300pakeHUM
B IUTOCKOM 3€pKaJIe.

[Ipenomnenue cBeTa. 3aKOHBI TPEJIOMJICHUSI CBeTa. AOCOIIOTHBIM IMOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IlpenenpHbIi  yros IOJHOTO
BHYTPEHHETO OTPaKCHHSI.

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

Cobuparomie 1 pacceuBaronue JUH3bl. ToHKas nuH3a. POKYCHOE pacCTOSHUE U
ONTHYECKasl cuja TOHKOW JuH3bL. [locTpoeHune wu3zo0pakeHUd B coOHMparOIUX U
pacceuBarolmux JinH3ax. PopMyra TOHKOMN JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUIECKOUN ONITHUKHU.

BonnoBas onrtuka. MHTepdepenius cBera. KorepeHTHble UCTOYHUKH. Y CIOBHS
HaOJII0JICHUS] MAaKCUMYMOB M MUHHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceta. Judpakiuonnas pemérka. YciaoBue HaOMIOICHUS TIaBHBIX
MaKCUMYMOB TP MaJ€HUU MOHOXPOMATUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTpoiicTBa U MPAKTUIECKOE TPUMEHEHHE: OUKH, JTyTa, (hoToarrmapar,
MPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKON, BOJOKOHHAS ONTUKA, AUPPAKIUOHHAS
pelIETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpsimosMHENHOE  paclpOCTpaHEHHE, OTPAKEHWE W NPEJOMIICHUE  CBETA.
OnTuyeckue npuOOpHI.

[TonHoe BHYTpeHHEE OTpakeHue. Moenp CBETOBOAA.

HccnenoBanune CBOMCTB N300paykeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Ha6nronenue nnrepdepeHium ceera.

Ha6nronenue nudpaxiuu ceera.

Hab6nronenue qucnepcun cBera.
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[Tonmy4yeHue cnekTpa ¢ HOMOLIBIO TPU3MBI.
[Tomyuenue crekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHONU PEIIETKY.
Habutoienue nossipyuszanuu cBera.

Yuenuueckuu sxcnepumenm, iabopamopHule pabomoi
N3mepenue nokasaresns NpeJoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB N300pakeHUM B JTIMH3AX.
Ha6nronenue nucnepcnu cBera.

Pa3nesn 6. OcHOBBI cleMAJIBLHOI TEOPUH OTHOCUTEIbHOCTH

I'paHuiel IPUMEHMMOCTH KJIACCUYECKOW MexaHukW. [locTynarel crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJSI CKOPOCTH CBETAa B BAaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCHUTENIBHOCTD OAHOBPEMEHHOCTU. 3aMEUICHHE BPEMEHM U COKpAllCHHE
JUTVHBI.

OHeprus U UMITyJIbC PEIATUBUCTCKON YaCTULBL.

CBs13b MaccChl C JHEPTUEN U UMITYJIbCOM PENSTUBUCTCKON YaCTULIBI. DHEPTUs ITOKOSI.

Pa3znen 7. KBantoBas ¢usuka
Tema 1. Dnemenmuvl K6AHMOBOI ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEpruu QPOTOHA C €ro YacTOTOM. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTiie u wucciuenoBanue Goroddpdexra. OnbiTel A.I'. CroneroBa. 3aKOHBI
doTorpdexra. VYpaBHenue OitHmTeitHa mna  Qororddexra. «KpacHas rpaHuLa»
dboTtodrddekra.

JlaBnenue cBera. OnbiTel I1.H. JIeOenena.

XHUMH4YECKOe IEHUCTBUE CBETA.

TexHuyeckre yCTpOWCTBA W  MPAKTUYECKOE MpUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3((PexT Ha yCTaHOBKE C IMHKOBOU MIACTHHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oToddeKTa.

CBeToanoI.

Conneunast 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccessHUIO —0-4acTHIIL.
[Tnanerapnas moaenb atoma. [loctynarst bopa. M3nyuenue u norsoiienrue GOTOHOB NpU
IepeXo/Ie aTOMa € OJTHOr0 YPOBHS SHEPruu Ha Apyroil. Buasl ciektpoB. CriekTp ypOBHEN
DHEPIUM aToMa BOAOPOAA.

BonnoBeie cBoiictBa uyactuil. Bomubl e bpoitnsa. KopnyckynspHo-BOTHOBOM
TyaJIA3M.

CHoOHTaHHOE U BBIHYKJAEHHOE U3TyYEHUE.

TexHuyeckue ycTpouCTBa M NMPAKTHYECKOE NPHUMEHEHUE: CIEKTPAJIbHbIA aHAJIN3
(cexTpockoI), 1a3ep, KBAaHTOBbII KOMIBIOTED.
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Llemoncmpayuu
Monens onsita Pesepdopna.
OrnpeneneHue JJIMHBI BOJHBI Jla3epa.
Habmronenue nuHeyaThIx CIIEKTPOB U3JTYUCHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol
Habmronenue nuHeyaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIAE CJIOKHOCTh CTpoeHus saapa. OTKpbITHE
paanoakTuBHOCTH. OmnbITel Pesepdopna mo ompeneneHuro cocTtaBa paguoOAKTUBHOIO
u3nydenus. CBolcTBa anb(da-, OeTa-, raMMa-u3iydeHus. BiausiHue painoakTHBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOoHa M HeWTpoHa. Hykmonnas Mopens sapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tormsl.

Anb(a-pacnaa. DIeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyyeHue.
3aKOH PaJMOAKTUBHOIO Pacraa.

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.

Anepnsbie peakuuu. [lenenue u cuHTE3 AI€EP.

SAnepubrit peaktop. Tepmosinepubiii cuHTe3. [IpoOaeMbl U MEPCIEKTUBHI SIEPHOM
HHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI IACPHON SHEPTETUKH.

DneMeHTapHble YacTUlbl. OTKPBITUE TO3UTPOHA.

MeTtoap1 HAOMIOAEHHS M pErHCTPaIK AJIEMEHTAPHBIX YaCTHII.

@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuyeckue yCTpOICTBA M MPAKTHUYECKOE NMPUMEHEHHE: JIO3UMETp, Kamepa
Buinbcona, simepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu

Cu€TYnK MOHU3UPYIOIIHNX YaCTHUL.
Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl

HccnegoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. DiieMeHTBI AaCTPOHOMMH U ACTPOPUIMKH

DTanbl pa3BUTHSL aCTPOHOMHUHM. [IpUKIagHOE M MHUPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bup 38é31H0T0 HeOa. Co3Be3nus, IpKre 3BE3IBI, TUTAHETHI, UX BUIUMOE JBIKCHHUE.

ComnHeunas cucrema.

Counnrne. ConHeyHas akTUBHOCTh. cTounuk aHeprun ComHila v 3BE3/1. 3BE3/bI, UX
OCHOBHBIC XapaKTEPUCTUKU. /lnarpaMma «CreKTpaIbHbIN KJIACC — CBETUMOCTBY. 3BE3IbI
IJIaBHOM ITOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTDY JIJIS 3BE3]1 TJIaBHOM
MOCIIEIOBATENLHOCTH. BHyTpeHHee cTpoeHne 3BE37. COBpEeMEHHbIE NPEACTABICHUA
O MPOUCXOXKACHUHU U 3BOIOIMK COJIHIA U 3BE3/. DTaIlbl KU3HU 3BE3].

Muieunsiii [1yTs — Hama ["anaktuka. [Tonoxxenue u nemxenue CosHia B ['aiakTuke.
Tunel ranakTuk. Pagroranaktvuky u kBazapbl. YEpHBIE IBIPHI B siApaxX rajlakTHK.
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Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa06ma. Pasz0eranme rajakTuk.
Teopus bosbioro B3psiBa. PEITMKTOBOE H3TyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeTaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.
Yuenuueckue nabarooenus

HaGnronenuss HEBOOPYKEHHBIM TJ1a30M C  HCIOJIB30BAHHEM KOMITBIOTEPHBIX
MIPWIOKEHUHN TSl OTIPEICTICHUS TTOJI0KEHUS HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/1us1 CeBEpHOro MOJyIIapus U IPKUE 3BE3/BI.

Habmronenus B reneckon JIynsl, miranet, Mieunoro [TyTu.

O0o0maruiee NOBTOpeHUE

Ponb ¢u3uku u aCTpOHOMUM B SKOHOMUYECKOM, TEXHOJIOTUYECKOU, COITUATBLHON U
THUYECKON cdepax AesITeIbHOCTH 4YeNIOBEKa, POojib U MECTO (PU3UKU U acCTPOHOMHUU
B COBPEMEHHOM Hay4yHOH KapTHHE MHpa, POjb (U3MUECKON TEOpUH B (POPMHUPOBAHUU
NPEACTABICHU O (PU3NYECKOM KapTUHE MHpa, MECTO (PU3MYECKON KapTUHBI MHUpA
B OOLIEM psITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢pusuku 06a30Boro ypoBHs B 11 kitacce ocymiecTBiIsieTcs: ¢ y4ETOM
COJIEPKATENbHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMu MAaT€MaTUKH, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvlie nowsimusi, CBSI3AHHBIE C W3YYEHUEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHUE, HAYYHBIM QakT, runores3a, puznueckas BEIMUYMHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEJIMPOBAaHUE, MOIENb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHHMM, TPUTOHOMETPUUECKHUE (PYHKIIMU:
CUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECCTBO,
BEKTOPbl M WX NPOECKIWH HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, IMPOU3BOJHBIC
3JIEMEHTApHbIX (PYHKUIMNA, TPU3HAKU TOJ00US TPEYroJbHUKOB, ONpeeIeHHE MIOIaan
IJIOCKUX (puryp u oobéma Ted.

buonocus: anexrpuyeckue sIBICHUS B )KUBOM MPUPOJE, KOJIeOATENbHbIE JBUKEHUS
B JKMBOW NPHUPOJAE, ONTHYECKUE SIBICHUS B JKUBOW NPUPOAE, NEUCTBHE paavaldU
Ha KMBbIE OPTAHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKASI CTPYKTYpa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEIETKY, CIEKTPAIbHBIA aHAU3.

l'eocpaghus: MarHUTHBIE TONIOCA 3E€MJIM, 3aJIeKM MAarHUTHBIX pyA, GoTochEMKa
36MHOU MOBEPXHOCTH, IIPEICKA3aHUE 3€MIIETPSICEHUM.

Texnonoeus: JMHUM  DIJIEKTpOIEpenad, TIEHEepaTop  IEPEMEHHOI0  TOKa,
AIIEKTPOABUTATEND, MHIYKIIMOHHAS 1€Yb, pajap, paAUONPUEMHUK, TEIEBU30p, AaHTCHHA,
tenepon, CBY-meub, MPOEKIMOHHBIA ammapaT, BOJOKOHHAs OITHKA, COJHEYHAas
Oarapest.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne ydeOHoro mpenMera «®Ddusmka» HA YpPOBHE CPEAHETO OOIIETo
oOpa3zoBanus (0a30BbIi ypOBEHb) MTOJDKHO OOECHEUYHTh JIOCTHIKCHHE CIETYIOITHX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUS Yy4eOHOTro mpeamera «Dusuka» TOKHBI
OoTpaxaTh  TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalOIIMXCA  PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHON BHYTpPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM  IEHHOCTHBIX
OpUEHTAIUM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHIMCKOTO OOIIeCTBa, pacCIIMPEHUE >KU3HEHHOTO OIbITa W OMbITa
JEATEIbHOCTH B TIPOIIECCE pealn3allMii OCHOBHBIX HAIMPABJICHUN BOCIUTATEIHHOM
NEATEIIbHOCTH, B TOM YHCJIC B YACTHU:

1) rpakIaHCKOT0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh T'PAXKIAHCKOW IMO3MIMK OOYYAIOMIErOCs KaK aKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUNCKOr0 OOIIECTBA;

MIPUHSTHE TPaAULMOHHBIX 00LIeYETOBEYECKUX T'YMaHUCTHYECKUX 51
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTHM COBMECTHYIO JEATEIbHOCTb B HHTEpEcax IPaKIaHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHu3aliy;

YMEHHME B3aUMOJECHUCTBOBATH C COUUAIBHBIMUA UHCTUTYTAMU B COOTBETCTBUU C UX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOW 1 BOJIOHTEPCKOM IEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSA:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA,;
LEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JIOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CIIOCOOHOCTh  OIICHMBATh CUTYallMI0 M TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpPUEHTUPYSACh HA MOPaAJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JUYHOTO BKJIJIa B IOCTPOCHHUE YCTOMYHNBOTO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCITUTAHUSI:
ACTETHYECKOC OTHOIICHHE K MHPY, BKIIOYas ICTETHKY HAyYHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

20



5) TpyA0BOT0 BOCTIMTAHUS:

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

TOTOBHOCTb U CLIOCOOHOCTH K 00pPa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (hHU3UKU
Ha IPOTSHKECHUN BCCH KU3HH,

6) 3K0JI0rH4eCKOr0 BOCTIUTAHMSA:

cOpPMUPOBAHHOCTH IKOJIOTUUECKON KyIbTYphI, OCO3HAHHUE TTI00ATLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IUIAHUPOBAHKUE M OCYIIECTBIICHHE JCUCTBHI B OKPY)KaIOILIEH cpelie Ha OCHOBE
3HaHUS LeJIed yCTOMYMBOrO Pa3BUTHUS YEJIOBEUECTBA;

Pacmmpenue ompiTa MeATEIHHOCTH SKOJIOTHUYECKON HAIPaBICHHOCTH Ha OCHOBE
UMEIOTNXCS 3HAaHUHU 0 (pr3HKe;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (GU3HUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAyYHOMW NEATEIBHOCTH, TOTOBHOCTh B MPOLECCE U3yUEHUS
(U3MKM ~ OCYIIECTBISATH  IMPOEKTHYID W HMCCIENOBAaTEIbCKYIO  JIESTEIBHOCTD
WHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTeibHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
ba3oBble Jiornyeckue 1ecTBUsA:

CaMOCTOSTENEHO (POPMYJIMPOBATh U AKTYaJM3UPOBATH MPOOJIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

OTIPEIEIIAT LEJH IeATEeIHHOCTH, 3a]]aBaTh TapaMeTPhl U KPUTEPHUH UX JOCTUKCHHS,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B PAacCMaTPUBAEMbBIX (U3NIECKUX
SIBIICHUSX

pa3pabaThiBaTh TIUIAaH pelIeHUs NpoOJeMbl C Yy4€TOM aHalM3a HWMEIOIIMXCS
MaTepHaATbHBIX ¥ HEMATePUATILHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JACSITEIBHOCTb, OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTICICTBUN ACSITETLHOCTH;

KOOPJIMHUPOBATh M BBHITIOJIHATH PabOTy B yCIOBUAX PEaTbHOTO, BUPTYAJILHOTO H
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BUBATh KPEATHBHOE MBITINICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble Hccie10BaTeIbCKHE IEHCTBHSL

BJIAJCTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH TIOHATHSIMH M METOJAMH
buznuecKoil HayKu;

BJIJICTh HAaBBIKAMHM YYEOHO-HCCIIEIOBATENECKOM H TPOEKTHOW JESTEIbHOCTH
B 00nacTv (PU3UKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIBHOMY ITOHCKY
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METOJIOB pEeIIeHUS 3a/1a4 (PU3NUECKOTO COACPKAHMS, IPUMEHEHHUIO PA3TUYHBIX METO/I0B
NO3HAHUS;

BJAaJE€Th BUJAMH JEATEIbHOCTH IO TOJYYEHUIO HOBOIO 3HAHUA, €ro
UHTEPIIPETALNHN, IPEOOPA30BAHUIO U MPUMEHEHHUIO B Pa3JIMYHBIX YUEOHBIX CUTYyalUsX,
B TOM YHCJIE TIPU CO3aHUU YUYE€OHBIX MPOEKTOB B 00J1aCTH (DUBHKH;

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 33/1a4y, BIABUTATh
TUIOTE3Yy €€ pelIeHUs, HAXOUTh ApIYMEHTBI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUIM,
3aJ]aBaTh NapaMeTpbl U KPUTEPUU PELICHNUS;

AHAJIM3UPOBATh IMOJIYYCHHBIE B XOJE PELICHHs 3aJauyd pe3yJIbTaTbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M  (OpPMYyIUpOBaTh COOCTBEHHbIE 3a7aud B  00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YUYEHHH (PU3UKH;

J1aBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OLIEHUBATh TPHUOOPETEHHBIN OIIbIT;

YyMETh MEPEHOCHTh 3HAaHHUA 1O (U3MKE B  NPAKTUYECKYID  00JIacTh
KU3HEJEATEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEIaraTb OPUTrMHAJIbHBIE MMOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE aTbTEepPHATUBHBIC PELLICHUS.

Pab6ora ¢ unpopmanmeii:

BJIQJCTh HAaBBIKAMH TONy4YeHUS HWHPOpMANUK  (PU3NIECKOTO  COAEPIKAHMS
U3 HWCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBISATh IOWCK, aHAJW3,
CUCTEMATU3AIMI0 W HWHTEPHpPETANI0 HWHPOPMAIMA PA3IUYHBIX BHUAOB U  (GopM
MIPEICTaBJICHMUSI,

OIICHUBATh JIOCTOBEPHOCTH MH(POpMAITUH;

WCITOJIB30BaTh CPECTBA MHPOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B pEIICHUU KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OpPTraHMU3AI[MOHHBIX  3aJ1a4
c coOmofeHueM TpeOOBAaHUM HSPrOHOMHUKHU, TEXHUKH OE€30MAaCHOCTH, THUTUEHBI,
pecypcocOepexeHuns, TPaBOBBIX W OTHYCCKUX HOPM, HOPM HMH(POPMAIMOHHOM
0e30MacHOCTH;

co37aBaTh TEKCTHI (PU3MUYECKOTO COJEpKaHUSA B Pa3IMUHBIX (hopMmaTax ¢ y4ETOM
Ha3HauYeHUs HMHPOpPMAIMU U TETEBOM ayJIUTOPHUH, BBHIOWpas ONTHUMAIBHYIO (GopMy
MIPEICTABJICHUS M BU3YyaJIU3AIUH.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHﬂ:
OCYIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU M BO BHE-YPOUHOU €SI TEIbHOCTH;
pacno3HaBaTh MPEANOCHIIKNA KOHMDIUKTHBIX CUTYAlUd U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOYKY 3PEHHUS C UCITOJIB30BAHUEM SI3bIKOBBIX
CPEICTB;
MOHUMATh U UCIIOJIb30BATh IPEUMYIIIECTBA KOMAaHHOW U UHIMBUTyalIbHOU pabOThI;
BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JICCTBUH C YUETOM OOILIIUX UHTEPECOB,
Y BO3MOYKHOCTEM KaXKJI0TO WICHA KOJUICKTUBA,
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MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICVCTBHS 1O €€ TOCTUKEHUIO: COCTABIATH IIJIaH AEUCTBUN, PACIIPEICIIATH POJIU C YYETOM
MHEHUW y9aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKA KOMAaHJIbI B OOIIMii
pe3yabTart Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLIEHWBATh MAEHM C IIO3UIMU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

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

PerynsitTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC JeHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYLIECTBIIATH [IO3HABATEIBHYIO JESATEIILHOCTD B 00J1aCTH (PU3UKU
U AaCTPOHOMHH, BBIABIATH MPOOJEMBbI, CTaBUTh M (POPMYIMPOBATH COOCTBEHHBIE
3aJa4u;

CaMOCTOSATENIbHO COCTaBIIATh IUJIaH PEUIEHUS] pacUETHBIX M KAYeCTBEHHBIX 3a]1aY,
IUIAH  BBIMOJHEHMsI MPaKTUYECKOW paboThl € y4y€TOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CHUTYalUsIM;

paclIMpATh paMKH y4eOHOI0 IpeIMETa HAa OCHOBE JINYHBIX MNPEAIOYTEHHI;

JienaTh OCO3HAHHBIN BBIOOP, ApTyMEHTUPOBATH €r0, OpaTh Ha €0 OTBETCTBEHHOCTh
3a pEIICHMUE;

OLICHHUBATh MPUOOPETEHHBII OTIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IPYAUIIMU B 00JACTH (PUBHKH,
MOCTOSIHHO MOBBIIIATh CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAIbHbI HHTEJJIEKT:

JlaBaTh OIIGHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHUBBI B JCSITEIHLHOCTD,
OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM;

BJIaJICTh HAaBBIKAMH ITO3HABATEIHHONW PEQIICKCUU KaK OCO3HAHHS COBEPIIIAECMBIX
JIEVCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIB30BaTh MPHUEMBI pedIIEKCHH IS OIEHKH CHUTYalluH, BBIOOpAa BEPHOTO
peIIeHNS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS TI0 UX CHIDKCHHUIO;

PUHUMATh MOTUBBI U apTYMEHTHI APYTHUX IPH aHAJIN3€E PE3YJIbTaTOB JICITCILHOCTH,

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MIPH aHAJIN3E PE3yJIbTaTOB JEATEIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporecce MOCTMKEHHMS JMYHOCTHBIX PE3YIbTATOB OCBOCHHS IPOTPAMMBI
nmo ¢u3uMKe 9 YPOBHSA CpeaHero oOmiero ooOpa3oBaHus y  OOydaromuxcs
COBEpPITIICHCTBYETCS AOMOIMOHATBHBIN WHTEIJICKT, TIPEITOJIAT AFOTITHIA
c(hOpMHUPOBAHHOCTH:
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CaMOCO3HaHHs, BKJIIOYAIOIIET0 CIOCOOHOCTh IIOHMMAaTh CBOE HSMOIIMOHAILHOC
COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHON dMOITMOHAILHOMN C(hephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAHUSA, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCThH 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aJallTUPOBATHCS K AMOLIMOHAIBHBIM
HW3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMU, BKJIIOYAIOIMIEH CTPEMJICHHE K JOCTHKCHHUIO LEIH U
yCIexy, ONTUMH3M, HWHUIHUATUBHOCTb, YMEHUE JCHCTBOBATh, HCXOAS M3 CBOUX
BO3MOYKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHHWMATh SMOIMOHAJIIBHOE COCTOSHHEC
JIPYTUX, YYUTBIBATh €0 MPH OCYIICCTBICHUH OOIICHUS, CTIOCOOHOCTh K COUYBCTBHIO U
CONIEPEKUBAHUIO;

COITMAJILHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C APYTUMHU JIFOJIbMU, 3a00TUTHCSI, MPOSIBIISITH UHTEPEC U pa3peiiaTb KOHPIUKTHI.

HHPEAMETHBIE PE3YJIbTATDBI

K xoniy obydenuss B 10 kjacce mnpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBAaTh Ha IMpUMEpax pojib U MecTo (u3uku B (GHOPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTUHbl MHUpA, B pA3BUTUHU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKON JESATEIIBHOCTH JIIOIEM;

YUUTHIBATh  TPaHUIBl MPUMEHEHUS]  M3YYCHHBIX  (U3UYECKUX  MOJIETIEH:
MaTepuaibHas TOYKa, WHEpIHMalbHAas CHCTeMa OTCYE€Ta, aOCOJIIOTHO TBEPAOE TEIO,
WJICAIbHBIN Ta3, MOAEIM CTPOCHMS Ta30B, XUJIKOCTEU W TBEPHABIX TEJ, TOYCUYHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3ajaay;

pacrio3HaBath (U3UYECKHE SIBJICHUS (TIPOLIECChI) U OOBSACHITH HUX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHMS BELIECTBA U
AIEKTPOJANMHAMHUKHA: PABHOMEPHOE W PABHOYCKOPEHHOE NPSIMOJMHENHOE [BUKECHUE,
CBOOOJHOE TMaJIeHUE TeJl, JBIWKEHHWE MO OKPYXHOCTH, HWHEPIMS, B3aUMOJCHCTBUE
ten, nuddysus, OpOyHOBCKOE MBUKEHHE, CTPOCHHE MKUIKOCTEH UM TBEPIBIX TEI,
W3MEHEHHEe O00bEMa TeNl MpU HarpeBaHUM (OXJAXIACHUH), TEIUIOBOE pPaBHOBECHUE,
UCIIApEeHNE, KOHJEHCAaIIMs, TIJIABJICHUE, KPUCTAJUIN3AlIMS, KUTIEHHE, BIAXKHOCTh BO3/1yXa,
MOBBIIICHUE JTABJICHUS Tra3a MPHU €ro Harp€BaHWU B 3aKPHITOM COCYJIE€, CBSI3b MEXKIY
rapaMeTpaMH COCTOSIHHS Ta3a B HM30IPOLIECCaX, JJIEKTPU3ALUSA TEJl, B3aMMOJCHCTBUE
3apsii0B;

OMHUCBHIBATh MEXAHWYECKOE JIBMKEHUE, HCIOJb3ysl (U3NYECKUE BEIIUYUHBI:
KOOpJIMHATa, MyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUia, UMITYJIbC
Tela, KUHETHYECKas JHEPrusi, MOTCHIMaJIbHAs »DHEPrus, MeXaHudeckas padorTa,
MEXaHUUYECKasi MOIIHOCTh; MIPU OMUCAHUM MPABUJIbHO TPAKTOBATh (PU3MYECKUM CMBICI
UCIIOJIB3YeMBIX BEJIMYMH, WX OOO3HAYEHUS W EIUHUIBI, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTMMHU BEJIMYMHAMU;
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ONUCHIBATh U3YYECHHBIE TEIJIOBBIE CBOICTBA TEJl U TEILJIOBLIE SIBIICHUS, UCIIOJIb3YS
dbu3nUecKue BEJIMUMHBL: JIaBIICHUE Ta3a, TEMIIEpaTypa, CPEeIHAS KUHETHIECKasi SHEPrHs
Xa0TUYECKOTO JBHKCHHUS MOJIEKYJ, CpEOHEKBagpaTU4YHas CKOpPOCTb MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI HEprus, padoTa raza, KO3()PHUIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOTO JABUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3NUECKUUN
CMBICIT MCTIOJB3YEMbIX BEJIUYHH, UX OOO3HAYEHUS W EAUHUIIBI, HAXOAUTH (HOPMYJIBI,
CBSI3BIBAIOIIUE TAaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BEIUUMHAM;

ONKCHIBATh HM3YYECHHBIE 3JIEKTPUUYECKHME CBOWCTBA BELIECTBA U 3JIEKTPUUYECKUE
sBIeHUST (IPOIECCHI), HMCHOIB3Ys] (U3MUECKUE BEIUYUHBI: JJIEKTPUUYECKUN 3apsif,
AIEKTPUYECKOE TMOJIe, HANPSHKEHHOCTh IMOJS, MOTEHIMAJ, PAa3HOCTh IOTEHIIMAJNIOB;
MIPU OMUMCAHUU MPABUIIBLHO TPAKTOBATH (PU3UUYECKUM CMBICI UCTIOIB3YEMbIX BEIUYHMH, UX
0003HauYEHUsI U €AMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMHU BEJIMUUHAMU;

aHAIM3UPOBATh (PUZUUYECKHE MPOLIECCHI U SIBJICHUS, HCHOJB3Ys (PU3NUECKUE 3aKOHBI
YU OpUHLMIBL 3aKk0oH BcemupHoro tsaroreHus, I, II u III 3akonsr HeroToHa, 3akoH
COXpPaHEHUS MEXAHMYECKOW HHEPruu, 3aKOH COXPAaHEHWs HMIIYJbCa, IPUHLHUII
CyNEepHO3ULUA CHUJI, TMPUHIMUI PABHONPABUS HWHEPIUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpelHE KWHETUYECKONM SHEpPruHM TEIIOBOIO JIBH)KEHHS MOJIEKYJ C aOCOJIIOTHOMN
TEMIIEPATYpOH, MEPBBIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS SIJIEKTPUYECKOTO
3apsna, 3akoH KylioHa, Mpu 3TOM pa3nuyaTrh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro
MaTEeMaTU4YeCKOe BhIPAKEHUE U yCIOBUSA (TPaHULIbI, 007IaCTH ) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPUHIUIIBI ACHCTBHUS MAaIllMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pasziuyarh YCIOBUS MX OE€30MacHOr0 HUCIOJb30BAaHUS B IOBCEIHEBHOM
KU3HU;

BBINIOJIHATH SKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PM3UUECKUX SBJICHUN U MPOIIECCOB
C HCIOJIb30BAaHUEM IMPSMBIX, ¥ KOCBEHHBIX HM3MEpPEHUM, MpU ITOM (POpMyIUpOBaTh
npobsieMy/3ajady ¥ THUIOTE3y Y4eOHOro JKCIEpPUMEHTa, COOupaTh YCTAaHOBKY
U3 MPEJII0AKEHHOTO 000pYA0BaHUS, TPOBOJAUTH OIBIT U (POPMYJIMPOBATH BHIBOIBI;

OCYIIECTBJISTh MPSMbIE U KOCBEHHBIE U3MEPEHUS (DU3UIECKUX BEITUYNH, TIPU ITOM
BBIOMPATh ONTHUMAJBHBIA CIMOCO0 M3MEPEHUS W HCIOJIb30BaTh H3BECTHHIE METOJbI
OLICHKH MOTPENTHOCTEN U3MEPEHN;

MCCJIEIOBATh 3aBUCUMOCTH MEXKIY (GU3NUYECKUMHU BEIMUYMHAMHU C UCTIOIH30BAaHUEM
NPSIMBIX U3MEPEHUM, TIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCHMOCTU (PU3MUYECKUX BEJIMYHMH B BHUjE TaOMUIl U TpaduKoB, JAenaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIIEAOBaHUS,

coOro1aTh paBuiIa 0€30MacHOTO TpyAa MPU MPOBEICHUN UCCIIEA0BAHUMN B paMKax
y4eOHOTO JKCHEPUMEHTa, y4eOHO-MCCIIENOBATEIbCKOM U MPOEKTHOW JAEATeIbHOCTH
C MCTOJIb30BaHUEM U3MEPUTENBHBIX YCTPOMCTB U J1a0OPaTOPHOro 000PYI0BAHNUS;

pemaTh pacy€THbIC 3a/lauu C SIBHO 3aJaHHOW (PU3MYECKON MOJIEbIO, UCIOJIb3Ys
¢usznyeckue 3aKOHbl M TMPUHLMUIBI, HA OCHOBE aHaIN3a yCIOBHUS 3a7aud BbIOUPAThH

25



(buU3MYECKyI0 MOJEIb, BBIIETATh (PU3NYECKUE BEIMYMHBI U (POPMYJIbI, HEOOXOAUMbBIE
JUTsl € pelieHus1, TPOBOJUTh PACUETHI M OLIEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAUCHUS
(U3UYECKON BEIIMUNHBI,

pemiaTh KayeCTBEHHBIC 3aJjauM: BBICTPAaWBaTh JIOTMUECKHM HEMPOTUBOPEUYUBYIO
LEMOYKY pacCyXJCHUM ¢ Omopod Ha H3yUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh MpPHU PEIICHUH YYEOHBIX 3aJlad COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJI1 TIOMCKA, CTPYKTYpUPOBAaHUSA, HHTEPHPETANUU M TPEICTaBICHUS
yueOHOW 1 HAyYHO-TTOMYJISIPHON HH(OPMALIKH, TOJYISHHOMN U3 pa3InYHBIX UCTOYHUKOB,
KPUTHUYECKH aHATU3UPOBATH MOTy4aeMyr0 HHPOPMAIIHIO;

OPUBOJAUTH IPUMEPHl BKJIAJa POCCUNUCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHUE HAYKH, OOBICHEHUE TPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETHUECKHE 3HaHUsA 1O (U3MKEe B TIOBCETHEBHOW JKU3HU
Uist obecriedeHusi 0e30MacHOCTH MpU OOpalleHHH ¢ NpuOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, IJIsi COXPAHEHHS 370POBbS W COOJIIOJEHUS HOPM DKOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B IpyMIIE C BHIIOJIHEHUEM PAa3IMYHBIX COLIMANIBHBIX POJIEH, MIIaHUPOBATh
paboTy TpyYMNIbI, palHOHATBHO pacHpenessiTh OOf3aHHOCTH U IUTAHUPOBATH
JeSITEIbBHOCTh B HECTAHAAPTHBIX CUTYyalUsiX, aJ€KBAaTHO OLEHUBATh BKJIAJ Ka)KJIOTO
U3 YYACTHUKOB TPYIIIBI B pEUICHUE pacCMaTpuBaeMoi MpoOIeMsbl.

K xonmy oOyuenuss B 11 kijacce mpeaMeTHbIe pe3yibTaThl Ha 0Aa30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (U3uKd B (OPMHUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTUHbl MHUpPA, B pA3BUTUHU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW JEATEIBHOCTH JIFOAECH, LEIOCTHOCTh W €IUHCTBO
bu3MYecKoi KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHUS] U3YYEHHBIX (DU3UYECKUX MOJIEICH: TOYCUHBIN
AIIEKTPUUYECKUN 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, siepHas MOJC/b aToMa,
HYKJIOHHAs MOJI€JIb aTOMHOTO si/ipa MpHU pelieHur (PU3NIECKUX 3aj1ay;

pacno3HaBath (pU3NYECKHE SIBICHUS (TIPOIECChI) U OOBICHATH WX Ha OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAaHTOBOW (DH3UKH: DJICKTPUYECKas MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MArHUTHOE JCHCTBHUS TOKa, B3aUMOJCHCTBHE
MarHuTOB, 3JEKTPOMArHUTHAsT UHAYKIHUS, JEUCTBUE MArHUTHOIO MOJS HA MPOBOJIHHK
C TOKOM W JBWXKYIIUWACS 3apsl, OJJICKTPOMArHUTHBIE KOJiOaHUS ¥  BOJIHBI,
MPSIMOJIMHEMHOE PacCIpOCTpaHEHUE CBETa, OTpaxKeHue, MpejoMiIeHue, naTephepeHus,
nudpakiys U ToJSpU3alMs CBETa, JAWCHEpPCUsi CBeTa, (HOTOANEKTpUUYECKUuU 3PdEKT
(boToaddexT), cBeTOBOE AaBiICHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aroMa
BOJIOPOJIa, ECTECTBEHHAS U UCKYCCTBEHHAs! PaAMOAKTUBHOCTD;
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OMUCHIBATh HW3YYECHHBIE CBOMICTBa BelIeCTBA (DJEKTPUUYECKHUE, MAarHHUTHBIE,
ONTUYECKHE, IEKTPUUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DJIEKTPOMArHUTHbBIC
SBJICHUSI (TIPOIECCHI), UCTIONB3Ys (PU3UUECKUE BEIIMYUHBI: DJICKTPUUECKHUMN 3apsij, cuiia
TOKa, DJIEKTPUUECKOE HAMpsHKEHHE, JJIEKTPUYECKOE COMPOTUBJICHHE, Pa3HOCTh
MOTEHIIMAJIOB, JIEKTPOABUKYIIAs CUja, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIs, CUjla
Awmrnepa, cuna JlopeHlla, WHIyKTUBHOCTb KAaTyIIKH, JHEPIHs 3JICKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MIEPUOJT M YacToTa KojeOaHui B KojebaTeIbHOM KOHTYpE, 3apsia U
CWJIa TOKa B TPOLIECCE TapMOHUYECKUX DIEKTPOMArHUTHBIX KoJieOaHUM, (OKyCHOE
paccTossHUE W ONTHYECKas CHUJla JIMH3bL, MPH ONHCAHWU TMPABWIBHO TpPAaKTOBATh
bu3MYeCcKuil CMBICT HCTOJIb3YEMbIX BEJIMYUH, UX 0003HAYEHUS W €IMHMIIbI, YKA3bIBATh
¢dbopMyIIbI, CBSA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETMYUHY C IPYTUMH BETUIHHAMU;

OTHCHIBATh U3yYEHHBIC KBAHTOBBIC SIBIICHUS M MPOLIECCHI, UCTIONB3YS (PU3NUECKUE
BEJIMUMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTUs
¥ UMITYJIbC (POTOHA, IEPHO/] TOTypacaaa, SHEPTUS CBSI3U AaTOMHBIX SIJIEpP, IPU OTMCAHUHU
IPABUJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMBIX BEIUYUH, UX 0003HAUEHUS U
€IMHHULI, YKa3blBaTb (OPMYJbI, CBS3BIBAIOIIME JAHHYI (PU3NYECKYIO BEIUYHUHY
C IpYTUMH BEJIMYMHAMH, BEIYUCTIATH 3HAUCHUE (PU3UUYECKOIN BETNINHBI;

aHAJIM3UPOBATh (PU3NUECKHE MTPOLIECCHI U SIBJICHMSI, UCIIOJB3YS (PU3NUYECKUE 3aKOHBI
Y TIPUHLUIBE: 3aK0H OMa, 3aKOHBI MOCJIEI0OBATEILHOTO U MapauIeIbHOTO COSAMHEHUS
IPOBOJHUKOB, 3aKoH Jxkoyns—JIeHa, 3aKOH 3JIEKTPOMArHUTHOW HMHAYKLHUH, 3aKOH
OPSIMOJIMHEMHOTO  paclpOCTpaHEHHUs] CBETa, 3aKOHbl OTPAKEHUS CBETa, 3aKOHbI
NpEJIOMJIEHUSI CBETa, ypaBHEHUE OWHIUTEHHA mis (oTodddexTa, 3aKOH COXpaHEHUS
HHEPruM, 3aKOH COXpPAHEHHsS] UMITYJbCa, 3aKOH COXPaHEHUs 3JIEKTPUUYECKOTO 3apsia,
3aKOH COXpaHEHHS MacCOBOTO YHCIIa, TOCTYNaThl bopa, 3aK0H palnoaKTUBHOTO pacmaja,
IpU OSTOM pas3jinyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTUYecKOe
BBIPOKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTpE/ENATh HAIpPaBJIEHWE BEKTOpPA MHIYKIMM MarHUTHOTO MOJs IPOBOJHUKA
C TOKOM, cHJibl AMIiepa u cuiibl JIopeHa;

CTPOUTH M OINHUCHIBATh M300pa)K€HHE, CO3/1aBa€MO€ IUIOCKUM 3€pKaJiOM, TOHKOM
JINH30M;

BBITIOJTHATH SKCIIEPUMEHTHI 10 UCCIIEIOBAHUIO (PU3NIECKUX SBICHHUIA U MPOIIECCOB
C HCHOJb30BAaHUEM MPSAMBIX, U KOCBEHHBIX H3MEpPEHH: mpu 3TOM (POpMYIUpPOBAThH
npoOiemy/3aady W THIOTE3y YYeOHOro OKCIEPUMEHTa, COOMpaTh YCTaHOBKY
U3 TIPETIOKEHHOTO 000PYAOBAHUS, TPOBOJAUTD OMBIT U POPMYITUPOBATEH BHIBOIBL;

OCYIIECTBIISITH MPSIMbIE M KOCBEHHBIE M3MEPEHUST (PU3NIECKUX BEIIMYUH, TIPHU TOM
BbIOHMpaTh ONTUMAIbHBIA CHOCOO HM3MEPEHHUsS U HCIOJIb30BATh H3BECTHBIE METOJIbI
OLICHKU ITOIPELIHOCTEN U3MEPEHHU;

MCCIIEIOBaTh 3aBUCUMOCTH (U3NYECKUX BEIUYMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpPEHHIl: TpU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PHUKCHUPOBATh pPE3yJIbTAThI
MOJIY4YeHHOW 3aBUCHUMOCTU (PM3MUECKUX BEIMYMH B BUJAE TAOJIUIl U TpaduKOB, 1enaTh
BBIBO/JIbI 110 PE3yJIbTaTaM UCCIIEOBAHMUS;
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coOmro1aTh IpaBuiIa 0€30MacHOTO TPyAa MPU MPOBEICHUN UCCIICIOBAHUM B paMKax
y4eOHOr0 S3KCIEPUMEHTa, Y4€OHO-HCCIIEIOBATEIIbCKOM M TMPOEKTHOW JEATEeIbHOCTH
C UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHHUS;

pemarh pacy€THBIC 3a/aud C SBHO 3aJaHHOW (PU3NUYECKOW MOJEIBI0, WCIIONb3YS
dbu3MYecKue 3aKOHBI W TPUHITUIIBEI, HA OCHOBE aHajdW3a YCJIOBHS 3aJladyd BHEIOWPATH
(U3UYIECKYIO MOJIEITb, BBIACIATh (PU3NYECKHUE BEIUYMHBI U (hOPMYJIbI, HEOOXOAUMBIE JIJIst
e€ pelleHus, TPOBOAUTh PACUETHl U OLICHUBATH PEATBLHOCTH MOJYYEHHOTO 3HAYCHUS
(bU3UYECKON BEIIMYMHBI;

pelllaTh Ka4eCTBEHHBIC 3a/1auM: BBICTPAaUMBaTh JIOTMYECKH HEIPOTHBOPECUUBYIO
LIETIOYKY PACCYXKJICHUA C OMNOpOM HAa H3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3nYecKue ABIICHUS,

WCIIOJIb30BaTh TMPH PEIICHUH Y4YeOHBIX 3ajlad COBPEMEHHBbIE HWH(pOpPMAIMOHHBIC
TEXHOJIOTUU JUIsi TIOMCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETANUN U TMPEICTaBICHUS
y4eOHOM 1 HAyYHO-TIOMYJISIPHOM HH(POpMAITNH, TTOTyYSHHOM U3 Pa3IMYHbIX HCTOYHHUKOB,
KPUTHYECKH aHAJIM3UPOBATH MOTy4aeMyr0 HH()OPMAIIHIO;

OOBSICHATDh TPHUHITUIIBI JEHCTBUS MAIlIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB,
pa3inyaTh yCIOBUS UX O€30MAaCHOTO UCIOJIH30BAHUS B MOBCEIHEBHOMN KU3HMU;

MPUBOJUTHL MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAyKH, B OOBICHEHHUE MPOIECCOB OKPYKAIOIIETO MHUPa, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYCCKHE 3HAaHWS 110 (HU3MKE B IOBCEAHEBHOM JKH3HU
I obecriedeHuss 0€30MacHOCTH TIpU OOpallleHHH ¢ TpHOOpaMH M TEXHHYECKUMH
YCTPOMCTBAMH, ISl COXPaHEHUS 3J0POBbS W COOJIIOJACHUS HOPM DKOJOTHYECKOTrO
MOBEJICHUA B OKPYKAIOUIEH Cpeie;

paboTaTh B TPYIIIE C BHIMIOJIHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, MJIaHUPOBATH
paboTy TpyNIbl, paldOHAIBHO pacHpeAcisaTh OO0S3aHHOCTH U IJIAaHUPOBATh
JIeSITEIbHOCTh B HECTAHAAPTHBIX CUTYaAIMSX, aJICKBATHO OIIEHMBATh BKJIAJ KaXKJIOTO
13 YYACTHUKOB T'PYIINbBI B PEIICHUE pacCcMaTpUBaeMOM MPOOJIEMBI.
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TEMATHYECKOE IIJIAHUPOBAHUE!

10 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe conepxkanue
/11 4acoB oOydJaronuxcs

y4eOHOTO MpeaMeTa

Pa3ue.11 1. ®usuka n METOAbI HAYYHOI'O MO3H

aHuA

1.1 | ®usuka u MeTObI 2 Pu3nka — HayKa O IPUPOJIE. N3ydyeHne HayqHbIX (3MIIUPUUECKUX U
HAy4YHOT'O MO3HAHUS Hayunble MeTO/1bl TO3HAHUS TEOPETHUYECKUX) METO/I0OB ITO3HAHHUS
OKPY’KaIOILET0 MUPA. OKPYarOILEro MUpa.
Pons 3xkcniepumenTa u teopun OO0cy>xaeHue rpaHul] IPUMEHUMOCTH
B [IpOLIECCE TO3HAHUS PUPOIBI. (bu3nyeCKuX 3aKOHOB U TEOPHIl.
DKCIEepUMEHT B (PU3HUKE. PaboTa B rpymnmne no noaroToBke
MonennpoBanue GU3NIECKUX KOPOTKHX COOOIIEHUH O POJIU U MECTE
SIBJICHUM U ITpoueccoB. HayuHble (bU3UKY B HayKe U B MPAKTUYECKOU
runote3bl. Gu3nuecKue 3aKOHbI U JeSATEIbHOCTH JIIOJIEH.
Teopud. [ paHHIIbI IPUMEHUMOCTH JleMoHCTpalusi aHAJIOTOBBIX U
¢busnueckux 3aKoHOB. [IpuHIIU U (DPOBBIX U3IMEPHUTEIBHBIX TPHUOOPOB,
COOTBETCTBHUSI. KOMIIBIOTEPHBIX JATYUKOB.
Ponb u MmecTo Qpusnku OcBoeHue OCHOBHBIX MPUEMOB PaOOTHI
B (hopMUpOBaHUH COBPEMEHHOM ¢ mudpoBoii Jaboparopueii mo Gpusnke
HAay4YHOU KapTHUHBI MUDA,
B IIPAKTUYECKOM JIEITENBHOCTH JIFOAEH
Hroro no paszneny 2

! Ilpn paspabotke pabGoueil MporpaMmbl B TEMATHYECKOM ILIAHUPOBAHWHU JOJDKHBI OBITh yYTEHBI BO3MOYKHOCTH HCIOJIB30BAHMS DJIEKTPOHHBIX (LU(MPOBBIX)

O6pa3OBaT€J'H>HBIX PECYpPCOB, ABJIAIOIINXCSA y'{e6HO-MCTOI[I/I‘lCCKI/IMI/I MaTcpuajiaMu, COACPIKAHNUC KOTOPBIX COOTBCTCTBYCT 3aKOHOAATCIILCTBY 00 O6pa3OBaHI/II/I.
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Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe ABUKEHHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nekeHus. Cucrema oTcyéTa.
Tpaexropus.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTEPUAIIbHOM TOUYKH,
UX IPOEKLIUH HA OCU CUCTEMBI
koopauHat. CloxxeHue
IIEPEMEILIEHNAN U CII0KEHUE
CKOpOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
IPSMOJIMHENHOE JBUKECHHUE.
I'paduixu 3aBUCUMOCTH KOOpPAMHAT,
CKOPOCTH, YCKOPEHHS, ITyTH U
NEPEMEILICHNS] MATEPUAIBHOW TOUKH
OT BPEMEHHU.

CBoOosiHOE MajieHue. Y CKOpEeHUE
CBOOO/IHOTO TMaJIEHUSL.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHe MaTepUaIbHOM TOYKU
110 OKPY?KHOCTH C ITOCTOSTHHOM 110
MOJYJIFO CKOPOCTBIO. YTJIOBast
CKOpOCTb, JIMHENHAs1 CKOPOCTb.
[lepuon u yacrtoTa oOpanieHus.
[lenTpOCTpEMHUTENBHOE YCKOPEHHUE.
TexHuyeckue ycTporcTa u

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

32 [10CJIEA0BATENIbHBIE PABHBIE
MPOMEXKYTKH BPEMEHU TIPU
PAaBHOYCKOPEHHOM JBUKEHUU

C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIIIO;
M3YUYEHHE IBUKEHUS IIapUKa B BSI3KOU
KUJKOCTH; U3yUCHUE JBUKECHHUS Tea,
OpOIIEHHOTO TOPU30HTAIILHO.
OOBbsicHEeHNE OCHOBHBIX TPUHIIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: CIIUJIOMETP, LEMHbIE U
pPEMEHHBIE Nepeiaun JBHKECHUS; U
yCJIOBUHM WX O€301M1aCHOTO
UCITOJIb30BAHUS B IIOBCEIHEBHOM
KU3HH.

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

C UCTIOJIb30BaHMEM OCHOBHBIX (pOpMy
KUHEMaTHKHU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMATHYECKUX
BEJINYMH OT BPEMEHHU

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

Y PABHOYCKOPEHHOT'O ITPSMOJIMHEUHOTO
JIBUKCHMUSL.

Pacnio3znaBanue (pu3nuecKux SBICHUMI
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
KU3HU: PABHOMEPHOE U
PABHOYCKOPEHHOE NPSMOJIMHENHOE
JBUKEHHE, CBOOOAHOE Ma/IeHuE Tell,
JBH>KEHUE TT0 OKPYKHOCTH.
Onrcanne MEXaHUYECKOTO IBUKEHUS
C UCTIOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: KOOPJNHATA, ITyTh,
[IEpEMEILIEHUE, CKOPOCTh, YCKOPEHHUE.
PaboTa B rpynnax npu njiaHupoBaHUH,
MIPOBEACHUN U UHTEPIIPETALIUU
PEe3yJbTaTOB OIBITOB U aHAJIN3E
JOTIOJTHUTENIBHBIX NCTOYHUKOB
uH(pOpMAaIUH 110 TEME

2.2

JInHamuKa

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

Herorona i1 MaTepuaibHON TOUKMU.

Tpernii 3akoH Herotona

JUT MaT€pPHAIbHBIX TOYEK.
3aKOH BCEMUPHOT'O TATOTEHHUS.
Cuna tsoxectu. IlepBas
KOCMUYECKasi CKOPOCTb.

CpaBHeHME MacC B3aUMOICUCTBYIOIIHNX
TeIL.

N3yueHne 3aBUCUMOCTH CHJTBI
YOPYTOCTH OT iepopMaIiu; CpaBHCHHE
CHJT TPEHUS TTOKOSI, KAUCHUS U
CKOJIb)KEHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcniepuMeHTa:
UCCJIEI0BAHKE 3aBUCUMOCTH CHUIT
YOPYrOCTH, BO3HUKAIOIIUX B IIPY>KUHE
U PE3UHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

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

Cuna tpenuns. Cyxoe TpeHHe.
Cuta TpeHUs CKOJIBKEHUS U cUla
TpeHus nokosi. Koadduruent
TpeHus. Cuia COnpOTUBIICHUS
MIPU JBUKEHUM Teja B )KUIKOCTH
WJIM Ta3e.

[ToctynarenbHOE 1 BpalaTeabHOE
JIBKEHUE a0COTIOTHO TBEPIOTO
Tena.

MOMEHT CUJIbI OTHOCUTEIBHO OCH
BpameHus. [neqyo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TEJIA.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHUE:
MOAIIUITHUKY, TBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

nedopManuiu; u3ydeHue JTBHKEHUS
OpycKka 1Mo HaKJIOHHOM TIJIOCKOCTH;
HCCJICIOBAHKE YCIOBU PABHOBECHSI
TBEPIOTO TeJIa, UMEIOIIETO OCh
BpalllCHUS.

OOBsicHEHHE 0COOEHHOCTEM
PaBHOMEPHOTO U PaBHOYCKOPEHHOTO
MPSMOJMHEHHOTO JIBUKCHUS,
CBOOOHOIO MaCHHUS TN, IBMKEHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMHPHOTO
TATOTCHHUS.

OOBsiCHEHUE OCHOBHBIX ITPUHITUTIOB
NENCTBHUSA NOAIIUITHUKOB U UX
MPaAKTUYECKOTO MPUMECHEHUS.
OOBsiCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

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

C MCITOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 GOpMyJT TMHAMUKHY.

PacrosnaBanue GpU3MUECKUX SIBJICHHM
B Y4€OHBIX OMBITaX U OKPYKAIOIMIEH
JKU3HU: HHEPITUS, B3aUMOJICHCTBHE TEIL.
AHanmu3 pU3NYECKUX IPOIIECCOB U
SIBJICHUH C MCIIOJIb30BAHHUEM 3aKOHOB H
MIPUHITUTIOR: 3aKOH BCEMUPHOTO
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tsrotenws, |, |1 u 111 3akonsr HeroTOHa,
MPUHIINI CYTIEPIIO3UIUN CUJI, TPUHLIUIL
PABHOINPABHOCTU MHEPIUATIBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXPAHEHHUS B
MEXaHUKe

Nmnynec MaTepuanbHON TOUKU
(Tena), cuCTEMBbI MaTEPHAIIBHBIX

TO4eK. VIMITyJIbC CHJIIBI M NU3MEHEHUE
MMITYJIbCA TeJIa. 3aKOH COXPAaHEHUS
uMItysbca. PeakTuBHOE JBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CUJTBI.
Kunernueckas sneprus
MaTepHAIBHOU TOUKH. Teopema
00 M3MEHEHUU KUHETUYECKON
SHEPIUHu.

[TorenunanbHas Y3HEPTHSL.
[ToreHManbHast SHEPTUS YIIPYTO
neopMUPOBAHHON MPYKUHBI.
[ToreHuManbHas SHEPrus Tena
BOJIM3M MOBEPXHOCTU 3EMIIH.
[TorenunanbHbIE U
HEMOTEeHIHAIbHBIE CUIIbL. CBS3b
pabOThl HEMOTEHITUATBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH
COXpAaHEHUSI MEXaHUYECKOMN
SHEPIUMU.

Yrpyrue u Heynpyrue

[IpoBeaeHne SKCIEPUMEHTA: U3YUECHUE
a0COJIFOTHO HEYNPYTOro yaapa

C MMOMOUIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB; UCCJICJIOBAHNUE
CBSI3U PA0OTHI CUJIBI C U3BMEHEHUEM
MEXaHUYECKON SHEPTUU Tea

Ha IIPUMEPE PACTIKECHUA PE3UHOBOTO
KTyTa.

OneHka a0COMIOTHBIX ¥ OTHOCUTEIHHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3HUECKUX
BCJIMYMH.

Pemenune pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C MCMOJIb30BaHMEM OCHOBHBIX 3aKOHOB
1 GopMys1 TMHAMUKHU U 3aKOHOB
COXpPaHECHMUSI.

Penienne kaueCTBEHHBIX 3a/1a4

C OMOPOW HA U3YUYEHHBIE B pA3Eie
«MexaHnKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (hU3UYECKHUE SIBIICHUA.

Onucanue MeXaHMYECKOTO ABMKECHUS C
HCIIOJIb30BaHNeM (PU3UYECKUX BEJTUUUH:
MMIYJIbC TEJAa, KHHETUYECKAs SHEPT U,
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CTOJIKHOBEHMS.

TexHuyeckue ycTponcTa u
IIPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KOIIEP, IPYKUHHBIN
MACTOJIET, ABUKEHHUE PAKET

MMOTEHUIHAJIbHAS SHEPTUsl, MEXaHUYECKas
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 pU3nYecKux MporeccoB u
SABJICHUM C UCIIOJIb30BAHUEM 3aKOHA
COXPaHEHMS] MEXaHUYECKOM dHEPIUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsiCHEHHE OCHOBHBIX MPUHIIUIIOB
JIEUCTBUS U MIPAKTUYECKOTO
MPUMEHEHUS TEXHUUECKUX YCTPOUICTB,
TaKUX KaK: BOJIOMET, KOIIED,
MPY>KUHHBII TUCTOJIET.

OOBbsicHEHUE JBUKEHUS PAKET C OMOPO
Ha U3y4YCHHbIC (PU3NUECKHE BEIIMUUHBI U
3aKOHbI MEXaHUKH.

Hcnonp30BaHue pu MOArOTOBKE
COOOIIEHHUI O TPUMEHEHUH 3aKOHOB
MEXaHHKH COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHH JIJIs1
MOUCKa, CTPYKTYPUPOBAHUSI,
MHTEPIPETALNN U NPEJICTABICHUS
nH(popMaIuu, KpUTUUECKUN aHan3
noJryqaemMou nHpopMaIuu

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bU3MYEeCKUX BEJIMYWH, TIPOBEPKA
MPEAJIOKEHHBIX TUIIOTE3

Htoro no pazgeny

18

34



Pa3nen 3. MoJgekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OCHOBEI
MOJIEKYJIIPHO-
KHHETUYECKOU TEOpUn

9

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU U UX OIBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE IBUXKEHUE.
Hubdysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBUS YaCTHUI BEILIECTBA.
Mopenu cTpoeHHs Ta3oB,
KUJKOCTEH U TBEPABIX TEI U
00BsCHEHHE CBOICTB BeIlleCTBA

Ha OCHOBE 3THUX Mozenen. Macca u
pa3Mepbl MoJiekyil. KonnuectBo
BemiecTBa. [loctosHHas ABoraapo.
TerioBoe paBHOBECHE.
Temmneparypa u e€ usmepeHnue.
[Ixamna remneparyp Llenscus.
Mopens uieanbHOTO ra3a.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU UJICATHLHOIO Ta3a.
AOGcoiroTHas TeMIiepaTypa Kak Mmepa
CpEHEN KNHETUYECKON DHEPTUU
TEIJIOBOTO IBUKEHUS YaCTHI] rasa.
[IIxana remneparyp KenbBuHa.
I"az0BbI€ 3aKOHBI. Y paBHEHNE
MenaeneeBa—Kianeipona.

3akoH /lanpTona. M3ompoueccsl

IIpoBeneHNe 3KCIEpUMEHTA:
OIpEJEICHUE MACChl BO3lyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHHUi 00bEMa KOMHATBI, JaBJICHMUS
U TEMIIEpaTyphl BO3/1yXa B HEM;
UCCJIEIOBAHKUE 3aBUCUMOCTU MEXIY
rapamMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OreHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

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

Pacno3naBanue pusnveckux siBICHUN

B yUEOHBIX OMBITAX U OKpYXKaromiei
KU3HU: U Py3usi, OpOyHOBCKOE
JIBUYKEHUE.

OnucaHue TenIoBbIX SIBJICHUI

C UCIIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JaBJIEHUE ra3a, TEMIIepaTypa,
CPEIHsAsI KHHETUYECKasl SHEPTHs
Xa0THYECKOIO JBUKEHUS MOJIEKYII,
CpEIHEKBAIpaTUYHasi CKOPOCTh
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B UJI€aJIbHOM Tra3e C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa.

TexHuyeckue ycTporucTsa u
IPAKTUYECKOE PUMEHEHHE:
TEPMOMETP, OapOMETp

MOJIEKYL.

AHanu3 GU3NYECKUX MPOILECCOB U
SIBIICHUM ¢ ucrojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEU
KMHETUYECKOU YHEPTUHU TEIJIOBOIO
JBMKCHUS MOJICKYJI ¢ aOCOJIFOTHOM
TEMIIEPATypPOH.

Petiennie pacu€THbIX 3a/1a4 C SBHO
3aTaHHOM (PHU3UYECKON MOJIEIIBIO

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

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

3.2

OCHOBBI
TEPMOIUHAMUKA

10

TepMoanHaMuyecKas CUCTEMA.
BuyrpenHnss sneprus
TEPMOANHAMUYECKON CUCTEMBI U
CIOCOOBI €€ N3MEHEHMS.
KomuuecTBo TemioTsl u pabdora.
BHyTpeHHss1 5HEPTUS OTHOATOMHOTO
HealbHOro ra3a. Buabl
TEIUIONEPENAYU: TEIIOIPOBOAHOCTb,
KOHBEKIIMS, U3JIy4YECHHUE. Y IeIIbHas
TEIIOEMKOCTh BEIIECTBA.

[IpoBeneHnE dKCIIEpUMEHTA: U3MEPEHUE
YACIBHON TENMIOEMKOCTH BEILIECTBA.
OreHka aOCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYUH.

N3yuenue Mmozeneil napoBoil TypOUHBI,
JIBUTaTelIsl BHYTPEHHETO CrOPaHUs,
PEaKTUBHOIO IBUTATEIIA.

OOBbsicHEHNE IPUHIUIIOB AEUCTBUS U
yCJIOBUI 0€30I1aCHOTO UCIIOJIb30BaHUS
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KonnuecTBo TemnoTel

MIpU TETUIONEPENAYE.

[TonsTre 06 agabaTHOM MpoIIEcCe.
[IepBbIit 3aKOH TEPMOJIMHAMUKH.
[Iprmenenue nepBoro 3aKoHa
TEPMOJUHAMHUKH K U30TPOLIECCAM.
['paduueckas uaTEpnpeTanys
paboThI raza.

BTopoii 3aK0H TEPMOIMHAMUKMU.
HeobOpatumocTs nporieccos

B [IPUPOJIE.

TerutoBbie MaInHBL. [[pruHIUIIBL
NEWCTBUS TEIJIOBBIX MAIIUH.
[TpeobpazoBanus SHEPTUU

B TEIUIOBBIX MallIMHAX.
KoadduimenT nonesnoro geicTBus
TETUIOBOM MAIlIHBI.

Hukn Kapao u ero koadpuiieHt
IIOJIE3HOTO JECHUCTBUS.
DKOJIOTHYECKHUE TPOOIEMbI
TEIJI03HEPTETUKHU.

TexHuueckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHEHUE:
JBUTaTellb BHYTPEHHETO CrOPAHUs,
OBITOBOI XOJIOIUIIbHUK,
KOHJULIMOHED

B [TIOBCEIHEBHOM KU3HU JBUTATEIS
BHYTPEHHETO CrOpaHusi, OLITOBOTO
XOJIOJIWJIBHUKA, KOHIUI[MOHEPA.
Onrcanue CBOMCTB TEIl U TEIUIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3MYeCKUX BEIMYMH: IaBJICHHE T'a3a,
TeMmrepaTypa, KOJIM4eCTBO TEIUIOTHI,
BHYTpPEHHSISl dHEprus, paboTa rasa.
Petiennie pacu€THbIX 3a/1a4 C SBHO
3aTaHHOM (PHU3UYECKON MOJIEIIBIO

C UCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3MKH U
TEPMOJAUHAMUKH.

Pelienne ka4yeCcTBEHHBIX 3a7a4

C ONOPOW HAa U3YUYEHHBIE B pa3IEie
«MonexynsipHast pusnKa u
TEPMOJMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKUE
SIBJIICHUS.

PaGoTa B rpynmax npu aHaimse
JIONIOJIHUTENIBHBIX NCTOYHUKOB
uH(pOpMAaIUH TI0 TeMe
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3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
da30BbIE MEPEXOABI

[TapooGpazoBanue U KOHICHCALIHS.
Hcnapenue u xuneHue.
AGcotoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTB BO311yxa. HacelieHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTb
TEMIEPATYPhl KUTIEHUS OT AaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAILIOB. JKuKue
kpuctaiuibl. COBpeMEHHbBIE
Marepuansl. [L1aBnenue n
KpUCTAJIM3anus. Y IeJIbHAs TEIIoTa
iaieHus. Cyomumarnusi.
YpaBHEHHUE TEIIOBOTO OataHca.
TexHuueckue ycTpoucTsa u
MPaKTUUYECKOE TPUMEHEHHUE:
TUTPOMETP U TICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTUH
MOJTYYEHHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE
HaHOMAaTEpHUaJOB,

Y HaHOTEXHOJIOTUHU

[IpoBeneHNE SKCIIEPUMEHTA: U3BMEPEHUE
OTHOCHUTEIIbHOM BIIAJKHOCTH BO3yXa.
Onenka a0CONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEpPEHUN (PU3NUYECKUX
BEJINYUH.

N3ydeHne CBOMCTB HACHIIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BJIAJKHOCTH

Hab6nronenue kuneHus npu
MMOHMYKEHHOM JIaBJIEHUU, HATPEBAHUS

Y TJIABJICHUS] KPUCTAJUIMYECKOTO
BEILIECTBA.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
yCJIOBUIA 0€30MMaCHOTO UCTIONB30BAHUS

B IMOBCETHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJJOPUMETPA.

N3ydyeHne TEXHOIOTUI NOITYyYECHUS
COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YUCIIE
HaHOMAaTEpPHUaJOB.

Pemenune pacu€THpIxX 3a71a4 € IBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C MCT0JIb30BAaHUEM YPABHEHUS
TEIJIOBOTO OasaHca.

Pemenre kauecTBEHHBIX 3a7a4

C OIOPOl HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYECKUe
SBJICHUS 10 TEME.
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PacrosnaBanue GU3HMUECKUX SIBICHUM
B YU4E€OHBIX OMBITAX U OKPYXKarolen
KU3HU: Tepopmanus TBEPABIX Tell,
HarpeBaHue U OXJaXJACHUE Te,
M3MEHEHHUE arperaTHbIX COCTOSTHUM
BEIIIECTBA U OOBSICHEHHE UX HA OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
(bu3MKH.

Hcnonb3oBanre HHPOPMaIIMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
MpeICTaBICHUs] HHPOPMALIUU MIPU
MOATOTOBKE COOOIICHUM O MPUMEHEHUHN
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJUHAMUKU B TEXHUKE

1 TEXHOJIOTHSIX

Hroro no pazaeny 24
Pasznen 4. JjaekTpoguHAMHUKA
4.1 | DnexTpocTaThKa 10 DnexkTpuzanus tei. Jiekrpudueckuil | [IpoBeneHne s3kcriepuMenTa: U3MEpPEeHUe

3apsa. JlBa BUIa SIIEKTPUUECKUX
3apsaaoB. [IpoBogHuKH,
TUBJIEKTPUKHU U TTOJIYIIPOBOJHUKH.
3aKOH COXpaHEHUs MIEKTPUUYECKOTO
3apsna.

B3anmMogeiicTBue 3apsi1oB. 3aKOH
Kynona. ToueuyHbIi 3JI€KTpUUECKUN
3apsi. DNEKTPUUECKOE MOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OrieHKa abCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NIECKUX
BEJINYUH.

N3ydyeHne npuHIUIIOB A1EUCTBUSA
AIEKTPOCKOIIA, SJIEKTPOMETPA,
KOHJICHCATOPA.

N3yyenue npuHUKUIIOB JCUCTBUS
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Hanpsk€HHOCTB 37EKTPUYECKOTO
nosis. [IpuHauun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnm
HaIPSHKEHHOCTH AJIEKTPUYECKOTO
TOJIS.

Pabota cui1 351eKTpOCTaTHYECKOTO
nons. [lorennuman. Paznocts
noteHuuaoB. [ [poBogHuky n
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM TI0JIE.
JlnamexTpruyeckas IpOHULIAEMOCTb.
DnektpoéMkocTh. KoHnencarop.
DIIEKTPOEMKOCTbD TIIOCKOTO
KOHJIEHCAaTopa. DHEeprus
3apsHKEHHOT 0 KOHJIEHCaTOopa.
TexHuyeckue ycTponcTa u
IIPAKTUYECKOE ITPUMEHCHHUE:!
3JIEKTPOCKOII, JIEKTPOMETP,
3JIEKTPOCTATUYECKAsl 3allINTa,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJCHCATOP, KOMMUPOBAIbHBIN
armapar, CTPyUHBIN IPUHTED

U yCIIOBUI 0€3011aCHOTO NPUMEHEHUS
B [IPAKTUYECKON KU3HHU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOro
MPUHTEPA.

PaccmoTpenue hu3naecKkux OCHOBaHHMA
AIIEKTPOCTATUYECKOM 3aIUTHI U
3a3eMJIEHUS DIIEKTPOIIPUOOPOB.
Pemenue pacuéTHpIX 3a1a4 C IBHO
3aTaHHOM (PU3UYECKON MOIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMYJI IIEKTPOCTATUKH.

Pelenne kauecTBEHHBIX 33124

C OIOPOM Ha N3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE
SIBJICHHSI DJIEKTPOCTATHKHU.
PacnioznaBanue pusndeckux siBICHUN
B YUE€OHBIX ONBITAX U OKPYXaroLen
KU3HU: AJICKTPU3ALIMS TET,
B3aUMOJICUCTBHE 3aPSAI0B U OOBSICHEHUE
MX Ha OCHOBE 3aKOHOB U (hopMyIT
AIIEKTPOCTATUKH.

OnucaHue U3y4eHHbIX CBOMCTB
BEILECTBA U JIEKTPUUECKHX SIBJICHUI

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIEKTPUUECKHUM 3apsiz,
HANPsLKEHHOCTD AJIEKTPUUYECKOTO MOJIS,
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MOTEHIHUAJI, PA3HOCTh TOTEHIIUAJIOB,
BIIEKTPOEMKOCTb.

AHanu3 pU3nYecKux MporeccoB u
SABJICHUM C UCIIOJIb30BAHUEM
bu3nYeCKUX 3aKOHOB: 3aKOHA
COXPaHEHMS AIEKTPUUECKOTO 3apsa,
3akoHa Kynona.

PaboTa B rpynmax mpu aHanuse
JIOTIOJITHUTEJIbHBIX HCTOYHUKOB
MH(pOpMaIUU U TOATOTOBKE COOOIIECHUIMA
O IIPOSIBJIEHWHU 3aKOHOB 3JIEKTPOCTATUKHU
B OKPYXAaIOIIeH )KM3HU U PUMEHEHUU
WX B TEXHUKE

4.2

IlocTogHHBINA

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

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

Hanpsoxenue.

3akoH OMa [ y4acTKa LeMu.
DIIEKTPUYECKOE COMPOTUBIICHHE.

Y nenpHO€E CONMPOTUBIICHUE
Bemectna. [locnenoBarensHoe,
napajuiesIbHOe, CMEIIaHHOE
COEMHEHUE MPOBOJHUKOB.
PaboTa snekTpuyeckoro Tokxa.
3akoH /[xxoyns—JIenna. MomHoCTb
ANEKTPUYECKOTO TOKA.

[IpoBeneHue KCIIEpUMEHTA: U3YUYEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue JJC ucTtouHuka TokKa v ero
BHYTPEHHETO COMPOTHBIICHHS;
HaOJIOICHUE JIEKTPOJIN3A.

Orenka aOCOFOTHBIX M OTHOCUTEIIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OObsicCHEHUE IPUHITUTIOB JIEHCTBUS U
yCJIOBU 0€30MacHOTr0 MPUMEHEHUS
aMIlepMeTpa, BOJLTMETPA, peocTaTa,
HMCTOYHHUKOB TOKAQ,
AJNIEKTPOHATPEBATENBHBIX U
AIIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAs! TPOBOJAUMOCTh
TBEPJIBIX METAJJIOB. 3aBUCUMOCTh
CONIPOTUBJICHUSI METAJIJIOB

OT TEMIIEpPaTypPBhl.
CBepXIpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOIICTBA PNIEKTPOHHBIX TYYKOB.
[TonynpoBoguuku. CoOCTBEHHAS U
IpUMECHAasi IPOBOJAUMOCTh
MOJyNIpOBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TonynpoBoAHUKOBBIE TPUOOPHI.
DJIEKTPUYECKUM TOK B pACTBOPAX U
pacruiaBax 3JeKTPOJIUTOB.
DNEKTPONIUTHYECKAs! TUCCOLIUALINSL.
DIIEKTPOJIN3.

DJIEKTPUYECKHM TOK B ra3ax.
CamocTosITeNbHBIN U
HECAMOCTOATENIbHBINA pa3ps.
Moumnus. [1na3ma.

TexHuuyecKue ycTpomucTBa u

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

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOIEIBIO

C UCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocToSIHHBIM
BJICKTPUYECKUU TOK).

Pacno3naBanue pu3nyeckux siBICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
KHU3HU: DJICKTPUUECKAS IPOBOJUMOCTb,
TEIIOBOE, CBETOBOE, XMMHUECKOE,
MarHuTHOE JEUCTBHUS TOKA.

AHaIU3 JNEKTPUYECKUX SBJICHUHN U
MPOLIECCOB B LIEMSAX MOCTOSIHHOTO TOKA
C MCIOJIb30BaHHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIEI0BATEIBLHOTO Y TAPaJIEIbHOTO
COEIMHEHUS MPOBOJIHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BELIECTB U DJICKTPUYECKHUX SIBIICHUMN

C UCITOJIb30BaHUEM (PH3UUSCKUX
BEJIMYMH: AJIEKTPUYECKUI 3apsij, CUIIa
TOKQ, 3JIEKTPUYECKOE HANPSIKEHHUE,
ANEKTPUYECKOE COPOTUBIICHUE,
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MPaKTUYECKOEe MPUMEHEHUE:
amIepMeTp, BOJIBTMETP, peocTar,
UCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeNIbHbIC TPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHBIU JIUOJI, TEPMHUCTOPBI U
(bOTOpPE3UCTOPHI,
MOJTYTIPOBOIHUKOBBIN THO,
rajJbBaHHUKa

pa3HocTh notennumaino, 3/C, pabora
TOKa, MOIIIHOCTbh TOKA.

Hcnonp3oBanne nHPOPMAITMOHHBIX
TEXHOJIOTUM JIJIsl TTOUCKa,
CTPYKTYPUPOBAHMUSI, UHTEPIIPETAIIUU U
npecTaBIeHUs] HHOOPMaLUK TPU
MOATOTOBKE COOOIICHUI O TPUMEHEHU U
3aKOHOB ITOCTOSIHHOTO TOKA B TEXHHUKE U
TEXHOJIOTHSIX

Hroro no pazaeny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO 68
YACOB I10O ITPOT'PAMME
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11 KJIACC

HaunmeHnoBanue
No KonuuectBo OCHOBHBIC BUABI J€ITEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepxanue
/11 4acoB oOy4Jaronuxcs
y4eOHOro rpeaMera
Pasznen 1. Dnexkrponmnamuka
1.1 | MarauTHOe noJe. 11 [TocTOsITHHBIE MATHUTHI. [IpoBeaeHnE SKCIEPUMEHTA: U3YUCHUE

DJIeKTpOMarHuTHas
VHTYKLUS

BzaumoielicTBUE ITOCTOSTHHBIX
MarHuToB. MarHuTHoe mose.
BekTop MarHuTHOM MHIYKIIMH.
[TpuHUIMI cyniepno3uiuu
MarHMTHBIX oJIeH. JInHuM
MarHuTHOM nHaykiuu. Kaptuna
JIMHUM MarHUTHOM MHAYKIWU TOJIA
MMOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ojie NpOBOIHUKA

¢ TokoM. KapTuHa TMHUN UHAYKIUU
MardMTHOTO MOJIS JUTMHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMoelicTBrE MPOBOTHUKOB

C TOKOM.

Cuita Amnepa, e€ MoAyJb U
HampaBJICHUE.

Cuna Jlopenua, e€ MoyJb 1
HanpasJeHue. [[BrkeHue
3apsIKEHHOM YaCTHULIbI

MAarHUTHOTO I1OJIS KaTYLIKU C TOKOM;
WCCIIEIOBAHUE JENUCTBHS IIOCTOSTHHOTO
MAarHATa Ha paMKy ¢ TOKOM;
VCCIICIOBAHUE SBIICHUS
AIIEKTPOMArHUTHOM UHIYKIIMH.
OreHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPEUTHOCTEN U3MEPEHUN (PU3HUECKUX
BEJIMYMH.

OObsicHEHUE IPUHLIUIIOB IEUCTBUS U
yCIIOBH 6€3011aCHOTO MPUMEHEHHMSI
ITIOCTOSIHHBIX MarHUTOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENIS,
YCKOPHUTENEN DJIEMEHTAPHBIX YaCTUIL,
VHAYKIIMOHHOM IEUH.

Pemenue pacu€THbIX 3a1a4

Ha MpUMEHEHHE (POPMYJIT TEMBI
«MarauTHoe nosue. NeKTPOMarHuTHA
WUHIYKLHS.

Pemenne kayeCcTBEHHBIX 3a1a4

C OIIOPOM Ha N3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE
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B OJTHOPOJTHOM MarHMTHOM IOJIE.
Pabora cumnel Jlopenta.

SIBrIeHME ANEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHuTHOW WHIYKIIUH.
DIEKTPOIBUKYIAs CUJIa MHTYKIIUH.
3aKOH 2JIEKTPOMArHUTHOU
uHaykuuu @apanes.

Buxpesoe aiekTpuyeckoe 1mose.
DIIEKTPOABUKYILAsl CUJIa MHIYKIIUU
B IIPOBOJIHUKE, IBHKYILIEMCS
ITOCTYNATEIbHO B OAHOPOJHOM
MarHUTHOM IIOJI€.

IIpaBuio Jlenna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHAYKIMH. DJIEKTPOABIKYLIAs
CuJa CaMOMHIYKIIHH.

DOHeprusi MarHUTHOTO TOJIS KaTyIIKU
C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.
TexHuueckue ycTpoucTaa u
IIPAKTUYECKOE IPUMEHEHUE:
MOCTOSIHHBbIE MAarHUTHI,
AIIEKTPOMATHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIN
AJIIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS [1€Yb

SABJICHUS TEMBI «MarHuTHOE MoJe.
DIIEKTPOMAarHUTHAS! UHIYKLIHSD).
OnpeneneHue HanpaBIeHUs BEKTOpa
WHYKIIMM MAarHUTHOTO TOJIs
MIPOBOJAHUKA C TOKOM, CUJIbI AMIiepa
u cwibl JIopeHna.

Pacno3naBanue pusndeckux siBICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
JKU3HU: B3aUMOJICCTBUE MATHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUA,
JIECTBUE MAarHUTHOTO MOJISl Ha
MIPOBOAHUK C TOKOM M IBUKYIIHICS
3apsi.

AHaJIN3 SJIEKTPOMATrHUTHBIX SBICHUMN
C UCIIOJIb30BaHUEM 3aKOHA
AIEKTPOMArHUTHON WHTYKIIUH.
Onucanue n3y4yeHHbIX CBOMCTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BaHUEM
(bU3UYECKUX BETMYHUH: WHAYKITUS
MarHUTHOIO MOJIsl, cCujia AMnepa, cuiia
Jlopeniia, THAYKTUBHOCTh KaTyIIKH,
AHEPIUsl JICKTPUUECKOTO 1 MATHUTHOTO
oJjen

Hroro no pazgeny

11
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Pa3nen 2. Kosie0aHus 1 BOJIHBI

2.1

MexaHU4ecKue 1
ANEKTPOMArHUTHbHIC
KoJicOaHus

KonebatenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kosnebanwus. [lepuon, yactora,
aMIUIUTy/a U Pa3a KojieOaHui.
[Ipy>XKMHHBIN MasATHUK.
MareMaTu4ecKkuii MasiTHUK.
YpaBHEHHE TaApMOHUYECKUAX
koJiebanuil. [IpeBpamienue suepruun
IIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHblii KOHTYP.
CBOOOIHBIE AJICKTPOMATrHUTHBIE
KOJIeOaHUS B UACATBHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUS
MEXK]Ty MEXaHUYECKUMU U
AIIEKTPOMATHUTHBIMH KOJICOAHUSIMU.
®opmyna TomcoHa. 3aKkoH
COXPaHEHUS YHEPTUH B UJECATHHOM
K0J1e0aTEIbHOM KOHTYDE.
IIpencrasieHue o 3aTyXarommx
KoJeOanusax. BeiHyX1eHHBIE
MEXaHUYEeCKHe KoJIeOaHums.
Pe3onanc. BeiHyX/1eHHBIE
AJIIEKTPOMATrHUTHBIE KOJIeOaHMsI.
ITepeMeHHBIN TOK.
CunycouanbHbIN IEPEMEHHBIN TOK.

HccenenoBanue napameTpoB
KoJie0aTeIbHON CUCTEMBI — ITEPUO/Ia,
YaCTOThI, AMILUTUTY/IbI U (ha3bl
KoJieOaHuM (MIPY>KUHHBIN W/WUIH
MaTeMaTHYECKUI MasTHHK).
HaOmnronenue 3aTyxarmmnmx KojaeoaHuu.
HccnenoBanue CBOMCTB BBIHYKICHHBIX
KoJICOaHUH.

HaOmronenue pezoHanca.

IIpoBeneHUE SKCIIEPUMEHTA!
MCCIIEIOBAaHNUE 3aBUCMMOCTH MEPHO]Ia
MaJlbIX K0JieOaHU Tpy3a Ha HUTH

OT JUJIMHBI HUTU U MAacCChl TPy3a;
HCCIIeIOBaHUE IEPEMEHHOTO TOKA

B IIETIH U3 TTOCJICA0BATEIILHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYyIIKH
U pe3ucTopa.

OrneHka aOCOMIOTHBIX 1 OTHOCHUTEIIHLHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3UUECKUX
BEJIUYHH.

OOBsiICHEHUE TPUHIIMIIOB JEHCTBUS U
yCJIOBU 0€30MacHOTr0 MPUMEHEHUS
AJIEKTPUYECKOTO 3BOHKA, TeHEpaTopa
MIEPEMEHHOTO TOKA, JINHUU
AJIEKTpoIiepeay.

Pemienue pacu€THbIX 3a7a4 ¢ IBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTNTYTHOE U JEUCTBYIOLIEE

SHAYCHUC CHUJIbI TOKA X HAIIPAKCHUS.

Tpanchopmarop. [IpoussoacTso,
nepegaya v norpediaeHue
ANEKTPUYECKON SHEPTUH.
DKOJIOTHYECKHE PUCKU

IIPpH ITPONU3BOJACTBEC DJICKTPOIHCPIUH.

Kynperypa ncronszoBanus
AJIIEKTPOIHEPTUU B ITIOBCEIHEBHOMN
JKU3HHU.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE IPUMEHEHHUE:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JIMHUU
IEKTpoIepeaay

3aJIaHHON (PU3UUECKON MOJIEITHIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpPMYJI, ONTUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
Kosie0aHusl.

Onucanve MEXaHUYEeCKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMIA

C UCIIOJIb30BaHUEM (PU3UYECKUX
BEJIUYMH: TICPUOJ ¥ 4aCTOTa
KoJeOaHuil, aMInTyaa u asza
KoJIeOaHMi, 3apsi/i U cUjia TOKa

B FTapPMOHHYECKHUX DJIEKTPOMArHUTHBIX
KOJIeOaHUsX.

Pemenne kauecTBEHHBIX 33134

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTICHIBAIOIIINE
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
Kosie0aHusl.

PaboTa B rpymnmax rnpu rraHupoOBaHUH,
MIPOBEICHUH U UHTEPIPETAIINH
pe3yJIbTAaTOB OMBITOB, M aHATIN3E
JOTIOJTHUTETBHBIX UCTOYHHUKOB
uH(pOpMaIUK 110 TEME

2.2

MexaHu4ecKue 1
AJIEKTPOMArHUTHbHIC
BOJIHEI

MexaHnuecKkue BOJIHbI, yCIOBUS
pacmnpoctpanenus. [lepuog.
CKOopOoCTh pacipoCTpaHEHUs U
JUTMHA BOJIHBL. [loniepeunsie u

N3yuenue oOpazoBanus u
pacipoCTpaHEHUS MOTIEPEYHBIX U
MPOJOTBHBIX BOJIH.
Habmonenue orpakeHus
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IIPOJOJILHBIE BOJIHBI.
Nutepdepenius u nudpaxiys
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DIEKTPOMAarHUTHBIE BOJIHBI.
YcnoBus n3nmydeHust
AJIEKTPOMArHUTHHIX BOJIH. B3aumHas
opueHTauus BekTopos E, B,

U B JIEKTPOMAarHuTHON BOJIHE.
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)KECHHE, MPEITIOMIICHUE,
noJIsipu3alus, 1uQpakius,
untepdepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[I[Ixana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue 2JIeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHLIMTBI pATHOCBSI3U U
TeneBuaeHUs. Paninonokanusi.
DIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYKaIOLIEN CPEJIbL.
TexHuuyeckue ycTponucTBa u
MPAKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBas IMArHOCTUKA

B TEXHUKE U MEAULIMHE, pajap,

U MpeIoMIIeHUs, HHTep(epeHIun 1
TudpaKkIy MEXaHUYECKUX BOJH.

HabGnronenue cBsi3u r(pOMKOCTH 3BYKa U

BBICOTHI TOHA C aMIUTUTYI0M U
4aCcTOTOU KOJIeOaHUM, 3BYKOBOTO
pe30HaHca.

HccenenoBanue CBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MPEJIOMIICHUE, MOJIApU3aLus,
nupakuys, “HTepdepeHIus.
N3ydeHune ycioBui n3nydeHus
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTanuu BekToposB E, B,

U B 3JIEKTPOMarHUTHOM BOJIHE.
N3ydyeHne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBbITY.

OObsicHEHUE IPUHITUTIOB IEHCTBUS U
yCJIOBUI 0€30MacHOT0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3BYKOBOM JUArHOCTUKH

B TEXHUKE U MEJIULIMHE, pajiapa,
paguonpuEMHHKA, TEJICBU30PA,
aHTeHHbl, Tenedona, CBY-meun.
Peliennie pacu€THBIX U KAYECTBEHHBIX
3aJlay c OMOpPOM Ha U3yUEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONMCHIBAIOIINE
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paaronpUEMHHUK, TEIEBU30D,
aHTeHHa, Teneon, CBU-neupb

pacnpocTpaHeHUE MEXaHUYECKUX U
AIIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTUM JIJIsl TTOUCKA,
CTPYKTYPHUPOBAHHMSI, THTEPIPETALUU U
npeJcTaBiIeHUs HH(pOpMaLuu

MIPU MOJATOTOBKE COOOIIEHUM

00 HUCIOJIb30BaHUU 3IEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

VYyacTtue B IUCKyccun

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUN
OKPYKaIOIIEH CPEIbL.

PaboTa B rpynnax npu miaHupoOBaHUH,
MPOBEICHUH U UHTEPIPETAILIIN
PE3YNbTATOB OIBITOB U aHAJIU3E
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOpMAaIUK 110 TEME

2.3

Onrtuka

10

I'eomeTprueckas onrTuka.
[IpstMonMHETHOE PACTIPOCTPAHEHUE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. TOYeUHbIN UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoenue
M300paKEeHU B MIIOCKOM 3epKalie.
[Ipenomnenue ceera. 3aKOHbI
MPEIOMJICHUS CBETa. AOCOTIOTHBIM
nokasaresnp npenomiienus. [loaHoe

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

N3yyenne Mmonenen MUKPOCKOIIA,
TEJIECKOIIA.

[Tosydenue criekTpa ¢ MOMOIIBIO
NPU3MBI U TU(PPAKIIMOHHON PEIIETKH.
N3mepenne nokasaress NpeaoMIICHUs
CTEKJIA.

HccnenoBanue CBOMCTB M300paKeHUN
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BHYTPEHHEE OTPaXKECHUE.
[IpenenpHbIN yroi MoaHOTo
BHYTPEHHETO OTPAKCHUSI.
Hucnepcust cBeta. CliokKHBIN COCTaB
oenoro ceeta. LBer.

Cobwuparorniye 1 pacceruBaroIne
nuH3bl. ToHKas nH3a. POKYCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOM JMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux JuH3ax. Popmyna
TOHKOW JIMH3bI. Y BEJIMYCHUE,
JIaBa€MO€ JIMH30M.

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

B UHTEPPEPEHIIMOHHON KapTUHE

OT ABYX CUH(a3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. IudpakunonHas
peméTrka. Y clioBre HAOIIOACHUS
IJIaBHBIX MAKCUMYMOB IPU MaICHUU
MOHOXPOMATHYE€CKOTO CBETA

Ha MU (PPaKIIMOHHYIO PEIIETKY.

B JIMH3aX.

OOBbsiCHEHUE IPUHIIUIIOB IEUCTBHS U
yCJIOBU 0€3011acHOTO MPUMEHEHUS
OYKOB, JIyTIbI, poTOANMIapara,
MIPOEKIIMOHHOTO anmnapara,
MHUKPOCKOIIa, TEJIECKONa, BOJIOKOHHON
ONTHKH, TUPPAKITNOHHON PEIIETKH,
HOJIIPOUIA.

Pemenune pacuéTHpIX 3a1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI T€OMETPUUECKON ONTUKH.
[TocTpoenue u onucanue N300paxeHus,
CO3[1aBAEMOTO IIJIOCKAM 3EPKAJIOM,
TOHKOMW JIMH30M.

PaccMmoTtpenue nipenenos
IPUMEHUMOCTH T€OMETPUUECKON
OITHKH.

PacnioznaBanue Gpusndeckux sBICHUAN
B OIIBITaX U OKPYKAIOLIEH KU3HMU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, IPEJIOMIICHHUE,
uHTephepeHus, TuPpakius u
MOJISIpU3allis CBeTa, AUCIEPCUsl CBETA.
N3yuenue yciioBuit HaOII0ICHUS
MaKCUMYMOB 1 MUHMYMOB

B UHTEP(PEPEHIIMOHHOMN KapTHUHE
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[Tonapu3zanus ceera.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE IPUMEHEHUE:

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

OT IBYX CUH(a3HbBIX KOT€PEHTHBIX
VCTOYHUKOB.

VY cnoBue HaOIIOICHUS TTIABHBIX
MaKCUMYMOB IIpY MaJICHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha TUPPAKIIMOHHYIO PEHIETKY.
AHaJIN3 ONITHYECKUX SIBJICHUI

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

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

Hroro no pazgeny
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Pa3nen 3. OcHOBBI crielIHAJIBHON TEOPUU OTHOCHTENbHOCTH (1a1ee — CTO)

3.1

OCHOBBI ClIEIUAJILHOU
TEOPUH
OTHOCHUTEJILHOCTH

4

['panuIel NPUMEHUMOCTH
KJIACCUYECKOM MEXaHMKH.
IlocTynarsl criequanbHON TEOPUH
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJIyJIs CKOPOCTH CBETA B BAKYyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OUHIITEHHA.

OTHOCHTEILHOCTD
OJIHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHH U COKPAIIECHUE JIJIUHBI.

Pemenue kaueCTBEHHBIX 3a0a4

C OIIOPOM HA U3YUYEHHBIE MTOCTYJIAThI
CTO.

Hcnonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH JJIs1 IIOUCKA,
CTPYKTYPUPOBAHUs, UHTEPHPETALUU U
peACcTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TPaHHUIaX
IIPUMEHUMOCTH KIJIACCHYECKON
MexaHuku 1 ocHoBax CTO
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DHeprus 1 UMITYJIbC
PENSTUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEprUEH U
UMITYJIbCOM PEJSTUBUCTCKOM
YaCTHUI[bl. DHEPIUsl MOKOS

Hroro no pazgeny

Pa3nen 4. KBantoBasi pusuka

4.1

DJeMeHTHI KBAHTOBOM
OIITHUKH

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

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

«Kpacnas rpanuna» porodddekra.

JlaBnenue cBeta. OMbIThI

I1.H. JIeGenena.

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

HaoOmronenue gororddexra

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

OOBsicCHEHHE OCHOBHBIX TPUHIIUATIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
Takux Kak: (OTO3JIeMEHT, (POTOAATUHK,
COJIHEUHas OaTapesi, CBeTOIUO0/; U
YCJIOBUM UX 0€30MaCHOTO MPUMEHEHHUSI
B NPAKTUYECKON KU3HU.

Pelenue pacu€THbIX 3aa4 C IBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYJT KBAHTOBOW OTITHKH.
Perienne kauyecTBEHHBIX 3a7a4

C OIIOPOU Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOMW OTNITHKH.
Pacnio3znaBanue (pu3nuecKux SBICHHUMI
B yU€OHBIX OIbITAX:
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dboToanekTpudeckuii 3G PexT, CBeToOBOE
JTaBJICHUE.

Omnucanne N3y4eHHBIX KBAHTOBBIX
SIBIICHUH ¥ MTPOIIECCOB

C MCTIOIb30BaHUEM (PU3MUECKHUX
BEJIUYMH: CKOPOCTh DJIEKTPOMATHUTHBIX
BOJIH, JJIMHA BOJIHBI U YaCTOTA CBETA,
AHEPTUS U UMIYJIbC POTOHA

4.2

Crpoenune aToma

Mogens atoma Tomcona. OnbITbI
Pezepdopaa no paccesiHuio
o-yactull. [ Inanerapnas Mmonenp
atoMma. [loctynarel bopa.
W3nydenuie u norioiieHne GoToHOB
MIpY MEPEXOJIE aTOMa C OAHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cneKTpoB. CEKTp ypOBHEN YJHEPTUH
aToMa BOJOPOA.

BomHoBBIE cBOMcTBa yacTHIl. BOJIHEBI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CHoOHTaHHOE U BBIHYXJIECHHOE
W3JIyYEHHUE.

TexHuueckue ycTponcrsa u
MIPAKTUYECKOE ITPUMEHEHHE:
CIEKTPAJIbHBIN aHAIN3
(cmekTpocKon), 1a3ep, KBaHTOBbII
KOMIIBIOTED

N3yuenne monenu onsita Pesepdopra.
IIpoBeneHne sKCcrIepUMEHTa

10 HaOJIFOICHUIO JIMHEMYATOr O CIEKTpPA.
OneHka abCONIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3UUECKUX
BEJIMYHH.

N3yuenne monenu aroma: TomcoHa,
MJIaHETapHOM MOJENH aTOMa, MOJIENH
atoma bopa.

N3yueHue crekTpa ypoBHEN SJHEPTUU
aToMa Bojopozaa. O0bsiCHeHHE
IIPUHIUIIOB IEMCTBUSA U YCIOBUI
0e30MacHOro MPUMEHEHHUS
CHEKTPOCKOIA, J1a3epa, KBAHTOBOIO
KOMIIBIOTEpA.

Pelenne kayecTBEHHBIX 3a/1a4

C OITOPOY HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hrU3HUECKUe
ABJICHMS 110 TeMe «CTpoeHHUE aTomay.
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Pacnio3znaBanue (pu3nyuecKux SBICHUMI
B y4€OHBIX OMBITaX: BOSHUKHOBEHHE
JIMHEWYATOr0 CIEKTPA U3JIYyYEHUS.
AHaJM3 KBaHTOBBIX IIPOLIECCOB U
SBJICHUH C UCII0JIb30BAHUEM
nocryJsaros bopa

4.3

ATOMHOE PO

DKCIEPUMEHTBI, TOKA3bIBAIOIIIHEC
CJI0KHOCTBH CTPOCHHSI AJIpa.
OTKpBITHE paTMOAKTUBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEEICHUIO COCTAaBA
PaOAKTUBHOTO U3ITyYCHUS.
CsoiicTBa anb(da-, 6eTa-,
raMmma-u3naydeHus. BiausHue
PaMOAKTUBHOCTH Ha JKUBBIC
OpTaHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyknonnas mozaens sapa
['eitzenbepra-MBaneHko.

3apsna sapa. MaccoBoe 4uco spa.

N3oTorIbL.
Anbda-pacnag. IIEKTPOHHBIN U

MTO3UTPOHHEIN OeTa-pacmas. ["lamma-
U3ITydeHHE. 3aKOH PaIMOAKTHBHOTO

pacraja.
DHeprusi CBsI3U HYKJIOHOB B SJIpE.
SlnepHble CUIIBI.

N3ydeHne SJKCIepuMEHTOB,
JTIOKa3bIBAIOLINX CJI0KHOCTh CTPOCHUS
aTOMHOTO s17Ipa.

HccnenoBanne TPEKOB YaCTHI]

(10 roToBBIM (oTOrpaPuUsIM).
N3yudenue sIepHbIX CUJL, IAEPHBIX
peakIuii CHHTE3a U pacnaja,
TEPMOSIIEPHOTO CHHTE3A.

N3ydyeHne HyKJIIOHHOW MOJIEIH siapa
['eiizenbepra-lBaneHko.

OObsicHEHUE YCTPOMCTBA U
MPUMEHEHUS I03UMETPA, KaMePbl
Buiibcona, siaepHOro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJIyYEHHbIE 3HAHUS, B T.4. O 3apsie
¥ MacCcOBOM YHCIIE pa.
Pacno3naBanue pu3NUeCKUX SIBICHUIM
B yU€OHBIX OMBITaX U B OKPYXKAIOIeil
KU3HU: ECTECTBEHHAS U HICKYCCTBEHHAs
PaaNOAKTUBHOCTD.
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JledexT Maccol spa.

Snepneie peakuuu. [lenenue u
CUHTE3 sJIEP.

S nepnbii peaktop. TepMosiaepHbIN
cuntes. [IpoOiaembl U mepCeKTUBbI
AIEPHON YHEPIETUKMU.
DKOJOTUYECKUE aCIIEKTHI SICPHOU
DHEPIrETUKHU.

DiieMeHTapHbIe YacTUlbl. OTKpBITHE
MTO3UTPOHA.

MeTtonapl HAOIIOACHUS U
PETUCTPALIUU DJIEMEHTAPHBIX
YaCTUL.

DOyHIaMEHTAIbHBIE
B3auMoAeuCTBUA. ENMHCTBO
(bu3MYECKO KapTHUHBI MUpA.
TexHnueckue ycTpomucTaa u
MPAKTUYECKOE MPUMEHECHHUE:
JIO3UMETP, Kamepa BuibcoHa,
AJIEpHBINA peakTop, aToMHasi bomba

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

AHaJn3 MpoIECCOB U SIBICHUI

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

VYyacTue B paboTe Kpyrioro croja
«DyH1aMEHTaIbHBIE B3aUMOICHCTBUSI.
EanHcTBO U3nyueckoil KapTUHBI
MHUPay.

Hcnonp3oBanre HHPOPMAIMOHHBIX
TEXHOJIOTHH JIJIsl TIOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIMU U
npecTaBiIeHus] HOOPMaLUK TPU
MOATOTOBKE COOOIIEHU O MPUMEHEHUN
3aKOHOB KBAaHTOBOU (PM3UKHU B TEXHUKE
Y TEXHOJIOTUSX, YKOJIOTHUECKUX
acCIeKTax sJIepHON PHEPTEeTUKU

Hroro no pazgeny

15
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Pa3zpnen 5. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DNEMEHTHI
aCTPOHOMUH U
acTpou3uku

7

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

Bun 3Bé3gnoro neda. Co3pe3aus,
SIpKUE 3BE3]IbI, TUTAHETHI, UX
BUJIMMOC JIBHKCHHE.

Comnneunas cucreMa.

Connne. CotHeuHass aKTUBHOCTb.

Ncrounuk sHeprum ConHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIC
XapakTepucTuku. [narpamMmma
«CTIEKTPaJIbHbBIN KJIACC —
CBETHUMOCTbB». 3BE3/IbI TJIABHOM
MOCIIEIOBATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» JJIsl 3BE3T
TJIABHOW MOCJIEA0BATEIbHOCTH.
BHyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTaBICHUS

O TPOUCXOKACHUM U IBOJIOIUU
CouHiia ¥ 3B€311. DTanbl )KU3HU
3BE3 L.

Mauneunsii [1yts — Hama ['anakTuka.
ITonosxkenue u aBxenue CoHIIa

B ['amakTuke. TUMBI rajlakTHK.
PannoranakTvky u KBa3apsbl.
YeEpHbie AbIPHI B siApax rajlakTHK.

IToaroroBka cooOIeHM 00 dTanax
Pa3BUTHS aCTPOHOMUH, O TPUKIATHOM
1 MUPOBO33PEHYECKOM 3HAUYCHUHU
aACTPOHOMMH, O METOJIaX MOJIyYEHUS
HAay4YHBIX aCTPOHOMHWYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOM
aACTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MIPEJICTaBICHUI O MPOUCXOXKICHUN U
sposrroriuu CoJIHIA U 3BE3.
N3yueHne TUIIOB TaJIaKTHK,
pPaIuOTAIAKTUK U KBa3apoB.
N3yuenne nBUKeHUS HEOCCHBIX Te,
ABOJIIOIMH 3BE311 U BeeneHnou,
MPOLIECCOB, MPOUCXOIAIINX B 3BE3/1aX,
B 3BE3JHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU cpefe,
MacmTabHOU CTPYKTYphl BCceneHHOIA.
OOwbsicHeHue pacmmpenus Beenennoi
Ha OCHOBE 3akoHa Xa00:a.
[TonroroBka K 00CYXACHHUIO
HEpeIIeHHBIX ITP00JIeM aCTPOHOMMH.
[IpoBenenue HabmOACHUIN
HEBOOPYKEHHBIM IJ1a30M

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

MacumtabHast CTpyKTypa
Bcenennoii. Meraranakruka.
Hepeménnsie mpoOaemsl

MOJIOKEHUST HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ua CeBepHOro noiayumapus

U ApKUE 3BE3/BL.

[TpoBenenue HaOIIOICHUI B TEIECKOII
Jlynsbl, nnaner, Mneunoro Ilyru.
VYyacTre B IUCKYCCHH O HEPELIEHHBIX
npobsieMax aCTpOHOMUU

aCTPOHOMHUU
Hroro no pazgeny 7
Pa3nen 6. O0o0maroniee nNoBTropeHue
6.1 | O6ob6maroree 4 O0600uIeHNe ¥ cUCTEMaTU3aLUs VYyacTue B AUCKYCCUU O poJIH (PU3UKU
IIOBTOPEHUE COJIEpKaHusl pa3/iesioB Kypca Y aCTPOHOMUU B Pa3JIMYHBIX cepax

«Mexanuka», «MoJekysapHas
bu3MKa U TEPMOJUHAMUKAY,
«InexrpoauHamukay, «Komnebanus
1 BOJHBDY, «OCHOBBI CIIEIUATBHOMN
TEOPUU OTHOCUTEIBHOCTHY,
«KBanrtoBas puszuka», « JIEMEHTHI
aCTPOHOMUU U aCTPOPU3UKIY.
Ponb ¢usuku u actpoHOMUH B
AKOHOMMYECKOM, TEXHOJIOTHYECKOM,
COIMAJIbHOM M 3THYECKOM cepax
JEATEIbHOCTH YEJI0BEKA, POJIb U
MecTO (PU3UKU U aCTPOHOMHHU

B COBPEMEHHOU Hay4YHOU KapTUHE
MHpAa, 3HAYEHUE OINUCATEIBHOM,

JIeSATCIBHOCTH YeJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(dbu3nYecKol KapTHUHBI MUpPA B PATY
COBPEMEHHBIX MPEACTaBICHUN

0 MPUPOJIE.

BrimonHenne y4eOHbIX 3a1aHui,
JIEMOHCTPUPYIOIIUX OCBOEHHUE
OCHOBHBIX MOHSTHH, PU3UIECKUX
BEJIMUMH U 3aKOHOB Kypca ¢pusuku 10—
11 kmaccoB
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CUCTEMATU3HPYIOLIEH,
OOBSCHUTEITLHOU H
MIPOTHOCTUYECKOMN (yHKITUI
(dbu3nYecKoil TeOpuu, PoJib
(U3UYECKON TEOPHUH B
dbopMHUpOBaHUU MTPEICTABICHUIN
0 pu3nYecKoi KapTUHE MUPA, MECTO
(bu3MYECcKOil KapTUHBI MUpPa

B O0IIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUH O PUPO/IE

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