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®denepanpHas pabodas mporpamMma 1Mo ydeOHomy mpeametry «Dusukay (0a30BbIi
ypoBeHb) (mpenMeTHass o0macTh «EcTecTBEHHO-HAyYHBIE MPEIMETBhI») BKIOYACT
MOSICHUTENBHYIO 3aIMCKY, COIepKaHUE OOYUCHHS, TUTAHUPYEMbIC PE3YIbTaThl OCBOCHUS
IPOrpaMMBI 10 PU3UKE, TEMATHUECKOE TNIAHUPOBAHKE.

[TosicauTenpHas 3amycka OTpakaeT OOIIMe IEeMW W 3aJaud U3y4YeHUs (PHU3uKH,
XapaKTEPUCTUKY TCUXOJOTHUYECKHUX TMPEANOCHIIOK K €ro M3YYCHHIO O0yYaroIIMMHUCS,
MECTO B CTPYKType y4eOHOTrO TIUIaHa, a TakKe TMOIXOIbl K OTOOpY CconaepKaHUs,
K OTIPEJICIICHUIO TJIAHUPYEMBIX PE3YJIbTATOB.

Conmepxanne OOYy4YeHHsI pacKphIBacT COACpKATENbHBIC JUHHUH, KOTOPHIC
MpeaIaraloTes JUIsl 00sS3aTeIbHOTO M3YUYEHUS B KaKIIOM KJlacCce Ha YPOBHE CPEIHETO
oO1rero ooGpazoBaHMs.

[InanupyeMble pe3yiabTaThl OCBOCHHS MPOTPaMMBI 10 (PH3WKE BKIFOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJIbTaThl 3a BECh IMEPHOJ OOyYCHHs Ha YPOBHE
cpenHero o0miero o0pa3oBaHus, a TaKXKe MPEIMETHBIC JOCTHKEHHUS O0Yy4aromerocs
3a KaXJIbIi TOJ] O0y4eHHS.

HOACHUTEJBHASA 3AIIMCKA

[Tporpamma o guzrke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOXKEHHUI U TPEOOBAHMI K pe3yJibTaTaM OCBOEHUS OCHOBHOM
oOpazoBaTenpHOM mporpammel, mnpeactaBieHHbix B I'OC COO, a takxke ¢ yuéToM
benepanbHOl paboyeit mporpaMMbl BOCITUTAHUS U KOHIICTIIIUY MTPENOoIaBaHus yueOHOTO
npenmetra «®Duszmka» B 00pa3oBaTeNbHBIX oOpraHu3amusx Poccuiickoit Depepanmu,
peanu3yroMX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

ConeprxkaHue mporpamMmsl 1o (pU3KMKE HAMPaBIEHO HA (POPMUPOBAHUE ECTECTBEHHO-
HAay4YHOW KapTuHbI Mupa oOyuaromuxcs 10-11 kmaccoB mpu oOyueHuun ux Qusmke
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnojnxona. IIporpamma
no ¢usuke coorBeTcTBYeT TpeOoBaHusiM @I'OC COO K mIaHUPYEMBIM JTUYHOCTHBIM,
NPEAMETHBIM W METalpeAMETHBIM pe3yibTaTaM OOyYeHMs, a TakKe YYUTHIBACT
HEOOXOJMMOCTh pealn3allid MEXKIPEAMETHBIX CBsi3ed (U3UKH C  €CTECTBEHHO-
HAay4YHBIMU Y4E€OHBIMU TIpeAMeTaMu. B Hell ompeaenstoTcsi OCHOBHBIC 1€ U3YUYEHUS
GU3MKM Ha YpPOBHE CpeIHEero oO0iiero oOpa3oBaHUs, IUIAHUPYEMbIE PE3yJIbTaThl
OCBOCHHMS Kypca (DM3HMKHU: JTUYHOCTHBIE, METaIlpeJAMETHbIC, MpeAMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma mo ¢u3MKe BKIIIOYAECT:

MJIaHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM
quCIie IPEAMETHBIEC PE3YNbTAThI IO r0jIaM 00yUYEHUS;

coziepkaHue yueoHoro npeamera « Du3nkay 1mo rogam 00ydeHusI.

[Iporpamma o ¢Qu3uke MOXKET OBITh HCIOJb30BaHA YUUTEISIMU KaK OCHOBA
JUIsl COCTaBJIEHUsI CBOMX pabouux mporpamm. [Ipu paszpabotke paboueil mporpammbl



B TEMAaTHUYECKOM IUIAHWPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOXHOCTH HCHOJIb30BaHUS
ANEKTPOHHBIX  (IIM(PPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIONIMXCS  y4eOHO-
METOIMYECKUMH MaTepruaiaMu (MyIbTUMEIUUHBIE IPOrPAMMBI, JIEKTPOHHBIE YYEOHUKUH
3alaYHUKH, DJIEKTPOHHbIE OWONMOTEKH, BUPTYaJIbHbIE JTAOOPATOPUH, HUIPOBBIE
IPOrpaMMbl, KOJUICKIIMM LHU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOMIUMHU
IUJAAKTUYECKHE BO3MOXHOCTH HH()POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHUH.

[Iporpamma mo (pU3MKE HE CKOBBIBAET TBOPYECKYIO WHULMATUBY YUYUTENEH U
MPENIOCTABISIET BO3MOXKHOCTh JJIsi peaju3allid Pa3IMYHbIX METOJUYECKHX MOJIX0I0B
K OpraHu3anuud oO0y4yeHHs (U3HKe MpH YCIOBUH COXPAHEHHUS O0S3aTeIbHOW YacTH
CoJIep KaHMs Kypca.

®du3nka KaKk Hayka o Haubosee OoOIIMX 3aKOHAX MPUPOJIbI, BBICTYIAsl B KaUECTBE
y4eOHOro mIpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIM BKIJIAJ B CHCTEMY 3HAHHI
00 oxpyxatouiem wmupe. IkoapHBIH Kypc (QU3HKH —  CHCTEMOOOpa3yroluit
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI JeXKAaT
B OCHOBE IIPOLIECCOB M SBJICHUM, HM3y4yaeMbIX XHMHEW, Ouonorueu, ¢usnueckoin
reorpadueit u actpoHomueil. Mcnosb3oBaHUEe UM aKTUBHOE NMPUMEHEHHE (DU3NUYECKUX
3HaHUU OIpeNesieT XapakTep W pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJIIOTHH B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOCHHMS KOCMOCA, IIOJIyYEHUS HOBBIX MAaTepHaJIOB
C 33JJaHHBIMH CBOWCTBaMHU W Jpyrux. l3ydeHwe (U3MKHM BHOCHUT OCHOBHOW BKJIAJ
B (QopMHUpOBaHHME  E€CTECTBEHHO-HAy4YHOH  KapTHHBI MHpa  OOydYaroImxcs,
B (popMuUpOBaHNE YMEHHI IPUMEHATh HAYYHBIA METO O3HAHUS IIPU BBIMOJIHEHUU UMU
y4€OHBIX UCCIIEI0BAaHUM.

B ocHOBY Kypca (pu3HKH 1J1sl yPOBHS CPETHETO 0011Eero 00pa30BaHMs MOJ0XKEH P
UJEN, KOTOPhIE MOXKHO PACCMaTPUBATh KAK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B coOTBeTCTBUM € HEH Kypc SBISETCS JIOTUYECKU
3aBEPILIEHHBIM, OH COJEPKHUT Marepuan M3 BCEX pa3lesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepHuall Kypca GU3UKU 00bEAUHEH
BOKpYr ¢usnueckux Tteopuil. Benymwum B Kypce sBusieTcss (OpMUPOBaHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzauus nOpeanojaraeT MCIoJIb30BaHHUE
I'YMaHUTapHOTO NOTEHIMaNa (PU3NIECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIIECTBA, a TaKKEe C MHUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMH MU
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuxnaonou uanpasnennocmu. Kypc usuku mnpesrnosnaraeT 3HAKOMCTBO
C IIUPOKUM KPYT'OM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MocpeIcTBOM BBEACHUS AIEMEHTOB COAEPIKaHNUS,
MOCBSALIEHHBIX SKOJOTMYECKUM TNpo0siieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI
C pa3BUTHEM TEXHHUKHU M TEXHOJIOTHMM, a Take 0OCY>KIeHUusl MpoOieM paluoHaIbHOIO
IPUPOIOTIOIB30BAHUS M KOJIOTHUECKON OE30MacHOCTH.



Crep>KHEBBIMU DdJIEMEHTaMU Kypca (QHU3MKA Ha YpPOBHE CPEAHEro OOIIEero
oOpa3zoBaHust sBJstOTCA  (usnueckue Teopuu (PopMUpoOBaHUE TPE/ICTABICHUN
O CTPYKType MOCTpOCHHS (U3MUYECKON TEOpuH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJIE, TPaHUIAX MPUMEHHUMOCTU
TEOPHUA, /ISl OTUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUHN U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0 B Kypce (PM3MKH peaqn3yeTcs MPekIe BCEro
3a CY€T OpraHU3alMK SKCIIEPUMEHTAILHON JAesSTeNbHOCTU 00yyatouxcs. Jis 6a30Boro
ypOBHS Kypca GU3UKH — 3TO UCIIOJIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJaA0OPATOPHBIX pabOT, KOTOPBIE B MporpamMme 1o (Hu3rKe 00beTMHEHbI
B OOIIMI CIIMCOK YYEHUUECKHUX MPaKTUYECKUX padoT. BrieneHune B ykazaHHOM NEpedHe
7a00paTOpHBIX PA0OT, MPOBOAUMBIX Ui KOHTPOJS W OLEHKH, OCYIIECTBISETCS
y4aCTHUKaMU 00pa30oBaTeNbHOTO MPOIecca UCXO/s U3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHanieHus kabuneta ¢usuku. [Ipu sToM obecrieunBaeTcs oBiageHNE 00YJIAIOIIUMUCS
YMEHUSIMU  NPOBOJUTH KOCBEHHBIE HW3MEpPEHUs, MCCIEIOBAHUA 3aBUCHUMOCTEH
¢u3NYECKNX BETUYHMH U TIOCTAHOBKY OTBITOB 10 MPOBEPKE MPEATI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHME yAeNnseTCS PEIICHUIO PACUETHBIX M KAYeCTBEHHBIX 3ajiad.
[Ipu sTOoM 1Isi pacyE€THBIX 3a/ad MPUOPUTETOM SBJISIOTCS 3aJladyd C SIBHO 3aJaHHOMU
¢uznyecKol  MOAENBIO, TMO3BOJSIONIME  TMPUMEHSATh  HM3yYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO pasziena Kypca, TaK U WHTETPUPYS 3HAHUS U3 Pa3HBIX
pasnenoB. J[Jis KaueCTBEHHBIX 3a/iay MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha OOBSICHEHHE
npoTeKaHusl (PU3NYECKUX SBICHUI W TMPOIECCOB B OKPYKAIOIIEH JKU3HH, TPEOYyIOIIHNe
BbIOOpA PU3UUYECKON MOJCIIHU JJISI CUTYaIluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu OI'OC COO k MarepuasbHO-TEXHUYECKOMY
obecrneyeHuro yueOHoro npouecca 0a30Bblil ypOBEHb Kypca (PU3MKHU HA YPOBHE CPETHETO
o0miero o0pa3oBaHUs OJDKEH MU3y4aTbCs B YCIOBUSX MPEIMETHOro KaOuHeTa (hU3MKU
WIM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa TMPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuHeTe Gu3uKu JODKHO OBITH HEOOXOAMMOE J1a00paTOpHOE 000PYI0BaHHE
JUTS BBITIOJTHEHUS YKa3aHHBIX B Iporpamme Mo (pu3mke YYeHHUECKHUX MPaKTHIECKHX
paboT U JEMOHCTPALIMOHHOE 000PYI0BaHHUE.

JleMoHCTpanMoHHOE 000pya0BaHue (OPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIBHON JOCTAaTOYHOCTH M OOECIEYMBAET TMOCTAHOBKY MEPEYHCICHHBIX
B mporpamMme Mo (U3MKe KIIOUEBBIX JIEMOHCTPAIUN MJIsi UCCIIEIOBAHUS HM3ydaeMbIX
SIBIICHUH U TMPOIIECCOB, SMIUPHUECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe oO0OpyJIOBaHME [JIi  YUYCHHMYECKHUX  MPAKTUUYECKUX  paboT
dbopMupyeTcsi B BUJe TEMAaTHIECKUX KOMIUIEKTOB M 00ecreunBaeTcs B pacuéTe O JHOTO
KOMITJIEKTa Ha JBYyX OOydYarommxcs. TemMaTH4YecKue KOMIUICKTBHI JIabopaTOpHOTO
000pyTOBaHMsI AOTKHBI OBITH MOCTPOCHBI Ha KOMILIEKCHOM HCITOJIb30BAHUN aHAJIOTOBBIX
U U(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHIIC
M (pOoBBIX JTabOpaTOpuil.

OCHOBHBIMH TIETISIMA M3Yy4YeHHUS (PU3MKH B OOIIEM O0Opa30BaHUU  SBIISIFOTCS:

(dopMupoBaHre MHTEpECa M CTPEMIICHUs OOYYAIOIIMXCS K HAYYHOMY HM3YUYEHHUIO

IMPUPOJbI, PA3BUTUC NX MHTCIUICKTYAJIbHBIX U TBOPYCCKHUX CHOCO6HOCTeﬁ;
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pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIeé TO3HaHUA U (POPMHUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOIIICHHUS K OKPY KAIOLIUM SIBJICHUSIM;

dopMupoOBaHHE HAy4YHOTO MHPOBO33PEHUSA KakK pe3yjibTaTa M3yYEHUS OCHOB
CTpOeHUs MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHWEe YMEHUU OOBSCHATH SBJICHUS C MCIOJb30BaHUEM (DUINYECKUX
3HAHWM ¥ HAYYHBIX JOKA3aTEIhCTB;

dbopMupoBaHUE TPEACTAaBICHUN O POAUM (U3UMKU IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne ASTHX 1edei 00ecleuynBaeTCsl pEIICHUEM CIEAYIOMUX —3ajad
B IIpoliecce U3y4YeHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHus:

npuUOOpEeTeHHEe CUCTEMbl 3HaHUM 00 oO0muX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJEKYJISPHYIO (DU3UKY, IICKTPOJIUHAMUKY,
KBaHTOBYIO (PM3HKY U AJIIEMEHTBI aCTPO(PHU3UKH;

dbopMHpOBaHWE YMEHHM MPUMEHSATH TEOPETUYECKUE 3HAHUA IS OOBICHEHHMS
bu3nUecKuX SBICHUNW B TMPUPOJAE U JJs TPUHATUS MPAKTHUYECKUX PEIICHUM
B IIOBCEIHEBHOU JKU3HU;

OCBOEHHE CIOCOOOB pEIICHMS Pa3NUYHBIX 3a7ad C SBHO 3aJaHHON (U3NYECKOU
MOJIEJIBIO, 3aa4, TIOPa3yMEBAIOIINX CAMOCTOSITENIFHOE co3anne (PU3Nueckor MOJIeNH,
aJICKBaTHOM YCJIOBUSIM 3aJ1a4H;

MOHUMaHue GU3NICCKUX OCHOB W MPUHIIAIIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKHX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPENy;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbBHOTO IUIAHUPOBAaHUSI W MPOBEACHUS
(GU3MYECKUX AKCIIEPUMEHTOB, aHAJIM3a W WHTEPIpeTanud WHHOPMAITUH, ONPeaeIeHUs
JIOCTOBEPHOCTH TOJYYEHHOT'O Pe3yJIbTaTa;

CO3/IaHME YCIOBHM JUISL Pa3BUTHUS YMEHHUM NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusydyenue Qusuku (06a30BbIii ypoBeHb) Ha YpPOBHE CpPEIHEro OOIIero
obpaszoBanus orBoauTcs 136 wacoB: B 10 kimacce — 68 wacoB (2 waca B Hemeno),
B 11 kmacce — 68 yacoB (2 yaca B HEEIIO).

[Ipensiaraemelii B mporpamme 1o pu3uke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX
paboT sIBISIETCS PEKOMEHIOBAHHBIM, YUUTEIb JeJIaeT BEIOOP MPOBEACHHS Ta00PATOPHBIX
paboT U OMBITOB C YYETOM HHAUBUAYATHHBIX OCOOCHHOCTEH 00YJarOIINXCS.

JItobast paGouast mporpaMma JO0JKHA MOJHOCTHIO BKIIIOYATh B C€0sl CONEpIKaHHE
JTAHHOM MPOTpaMMBI TI0 (PHU3HKeE.

B oTnenpHBIX ciyyasx Kypc pu3HKu 6a30BOTO YPOBHS MOXKET H3ydaThCs B 00bEMe 204
yaca 3a nBa roma oboydenus (3 u B Hememo B 10 m 11 kmaccax). B arom ciydae
yBeIMuuBaeTcs He MeHee ueM /10 20 9 pe3epBHOE BpeMsi, KOTOPOE UCTIONIb3YETC sl YUUTEIeM
JUTS M3yYCHHsI BOMPOCOB, TECHO CBS3aHHBIX C BBIOpAHHBIM MpOdUIEM OOyYCHHS, U
yBEIMYUBACTCS yueOHasi Harpy3Kka, OTBOAUMAs Ha M3yUYEeHHWE MEXaHUKH, MOJICKYJISIPHOM
GU3NKKM W DAJIEKTPOJMHAMHKH, 32 CUET paCHIUpPEHHs Yucia Ja0OpaTOpHBIX padboT
HCCIIEIOBATEIILCKOTO XapaKTepa U YPOKOB PEIICHHUsI KAUECTBEHHBIX U PACUETHBIX 3a/1a4.



COAEPKXAHUE OBYYEHUA

1) KJIACC
Pa3znen 1. ®u3uka 1 MeTOABI HAYYHOI'O NIO3HAHMUS
®usnka — Hayka O npupoje. HayuHple METOIBI MO3HAHUS OKPYXKAIOWIETO MUPA.
Pounb skcnieprMenTa 1 TEOpUH B MPOLIECCE MO3HAHUS MPUPOIbl. DKCTIEPUMEHT B (PUBHKE.
MopaenupoBanue (QU3NYECKUX SBIEHUN U TmpolueccoB. HayuyHble Trumoressl.
duzuveckre 3aKOHbBI M TEOpUU. ['paHUIBI TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.
Ponp u mecto ¢puzuku B (HOpMHUPOBAHUM COBPEMEHHON HAay4HON KapTHHBI MUpA,
B IIPAKTUYECKOH AECATEIBHOCTH JHOJEH.
Jlemoncmpayuu
Amnanorosblie U HU(GPOBBIE U3MEPUTENbHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe aprxeHrne. OTHOCUTEIBHOCTh MEXaHUUECKOTO IBMKEeHUA. Cuctema
orcuéra. Tpaekropus.

[Tepemernienue, CKOpPOCTh (CpeHsIA CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE
MaTepUaIbHOW TOYKM, HMX TPOEKIMH HA OCH CHUCTeMbl KoopauHaT. CloKeHue
IIEPEMELICHUI U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE U PpaBHOYCKOpPEHHOE TNpsIMOJIMHEWHOE JBIKeHHe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUSI, TyTU U MEPEMEIICHUSI MaTepruabHON
TOYKU OT BPEMEHH.

CBobOosHOE TazieHre. Y CKOpeHHE CBOOOTHOTO TTaICHHUSI.

KpuBonuneinHoe nBuxeHue. /[[BUKeHHME MaTEepUaIbHONM TOYKH IO OKPYKHOCTH
C HOCTOSIHHOM 10 MOZYJIKO CKOPOCTBIO. YTJIOBAsl CKOPOCTH, JIMHEHHAS CKOPOCTh. [lepuon
1 yactoTa oOpateHus. [leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: CHUAOMETp, JIBHKCHUE
CHapsJI0B, LICTIHbIC U PEMEHHBIC MEPEIayu.

Jlemoncmpayuu

Mogens cucTEMbl OTCU€Ta, WUIIOCTpAlMsd KHHEMAaTHYECKHX XapaKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpaszoBanue ABUKEHUHN C UCTIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne paBwkeHHs Teja, OpOIIEHHOTO TOJA VYIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepeHue yckopeHusi CBOOOTHOTO MaieHUSI.

Hanpasnenue ckopocTu npu JBUKEHUU 110 OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEPaAaBHOMEPHOIO [JBWXKEHHUS C LENBbI0 ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHOLIEHUST  MEXKIYy  NYyTAMH, [POWICHHBIMH  TEJIOM
3a IIOCJIEOBATENBHBIC PABHBIC IIPOMEXYTKH BPEMEHU IIPY PABHOYCKOPEHHOM JBUYKEHUHN
C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydyenne nBMKEHHs IIApUKAa B BSI3KOW JKHJIKOCTH.

N3yuyeHue IBM>KEHMS Tea, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Iprammn otHocutensHOCTH ['anmmites. Ilepswiii 3akoH Herotona. MHepumnanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunumn cynepnosunmu cwi. Brtopoit 3akoH HproToHa
JUI MaTEpUAIIbHOM TOUKHU. Tpetuit 3akoH HpOTOHA [ MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro TsroreHud. Cuia tsbkectu. [lepBast kocMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenne. Bunsl Tpenus (mokosi, ckoibxeHus, kadeHus). Cunma tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEHUs U cuia TpeHus nokos. Koagduunent tpenns. Cuna
COINIPOTHUBIICHUS MPU ABUKCHUHU TEJA B KUJIKOCTH WUJIU rase.

[TocTynarenbHOE U BpamaTeNbHOE ABUKEHUE A0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTEINIBHO OCH BpauieHus. [lnedo cunbl. YcimoBus paBHOBECHS
TBEPJOIO Tena.

TexHuueckne yCTpOMCTBa U NPAKTUYECKOE TPUMEHEHHUE: TTOAIUNITHUKH, JBUKEHNE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEpLMU.

CpaBHeHHME MacC B3aMMOJEHCTBYOIIUX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(opMaliuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSL.

YcnoBus paBHOBECHS TBEPAOTO Tella. BUabl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3yuenue nBmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.

HccnegoBanne 3aBUCHUMOCTH CHJI YNOPYTOCTH, BO3HUKAIOUIUX B TMPYKUHE H
pE3UHOBOM 00pa3siie, OT uX JaedopmMariuu.

HccnenoBanue ycinoBuid paBHOBECHUS TBEPAOTO TeJa, UMEIOIIETO OCh BPALCHHUS.



Tema 3. 3akonsl coxpanenus 6 Mexanuke

Nmnynbc mMaTepuanbHOM TOUKH (Tesa), CUCTEMbI MaTepHAIbHBIX TOYeK. Mmybe
CUJIbl M U3MEHEHUE HMITyJbCa Teja. 3aKOH COXpaHEHUs uMIlyjibca. PeakTuBHOE
JIBHOKCHHE.

Pa6ora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckass »sHepruss MaTtepuaibHOM Touku. Teopema 00 HW3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorenumanpHass sHeprus. [loTeHImanbHass 3HEPrUs ynpyro aedopMHUpOBaHHOM
npyxuHbl. [loTeHIManbHAs SHEPTUs Tejla BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToreHnManbHBIE U HEMOTEHIUAIbHBIEC CUJTBI. CBA3b paOOTHI HEMOTEHIIUABHBIX CHII
C U3MEHEHUEM MEXaHUUECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOM
SHEPIHUH.

Yupyrue u Heynpyrue CTOJIKHOBECHHUS.

TexHuYeCcKre YCTPOMCTBA M IPAKTHUYECKOE TMPUMEHEHHE: BOIOMET, KOMED,
MIPY>KUHHBIN MTACTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHECHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexoa MOTEHIIMATBHON SHEPTUU B KHHETUYECKYIO U 00OpaTHO.
Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi

N3ydenune abCOMIOTHO HEYNPYTOro yapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIBI ¢ U3MEHEHHEM MEXaHHUYECKOW dHEPTrUu Tena
Ha MPUMEPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nea 3. MouiekynsipHasi pu3MKa ¥ TEPMOANHAMHUKA
Tema 1. Ocnogvl moneKynapuo-KuHemu4ecKou meopuu

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. [duddysus. Xapakrep ABMKEHHS U
B3aWMO/ICVICTBHS YaCTHULl BellecTBAa. MOAENN CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEJ
1 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MojieNieil. Macca u pa3Mepbl MOJIEKY L.
KommuecTBo Bemectna. [ToctositHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa m e€ wusmepenue. lllkanma Ttemmeparyp
[enncus.

Mopens uaeanbHOro raza. OCHOBHOE YpPAaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOU
TEOpUH UACATBHOTO ra3a. AOCOMIOTHAS TEMIIepaTypa Kak Mepa CpelHed KHHETUYECKON
SHEPrUU TEIUIOBOTO ABM>KEeHUs 4dactull raza. lllkama temmneparyp KensBuna. ['a3oBbie
3akoHbl. YpaBHeHHe MenaeneeBa—Knaneiipona. 3akoH [lansToHa. HM3omponecchl
B MJI€aJIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npencrapienue
M30MPOILIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHu4yeckue ycTponucTBa U MPaKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.



Jlemoncmpayuu

OMmBITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEMIECTBA, (OTOTpaPUU MOJICKYIT
OPTraHUYECKUX COEIUHECHUMN.

OmnpiTel 110 UG GY3UN )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKEHUSI.

Mogaens onbiTa lTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIISIPHOTO B3aUMOICHCTBUS.

Mojenb, WILTFOCTPUPYIOIIAsk MPUPOY IABIEHUS T'a3a HA CTEHKU COCYa.

OMBIThL, WUTFOCTPUPYIOIINUE YPABHEHUE COCTOSIHUS MI€aTbHOTO ra3a, U30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomsi

Omnpenenenre Macchl BO3/IyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEpeHUi 00bEMa
KOMHATBHI, JaBJICHUs U TEMIIEPATyPhl BO3/1yXa B HEU.

UccnenoBanne 3aBUCUMOCTH MEXAY ITAPAMETPAMH COCTOSTHUS pa3pe:KEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucTemMa. BHYTpPEHHsAsIT DJHEPrus TEPMOJWHAMUYECKOU
CUCTeMbl U CHOCOObI €€ u3MeHeHusa. KonudecTBO TemoThl M padota. BHyTpeHHss
HHEPrus OJJHOATOMHOI'O WJACAJIbHOTO ra3a. Buipl Temsonepenadu: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3JIy4eHUe. YAenbHas TEIUIOEMKOCTh BemiecTBa. KolMuecTBO TEIUIOTHI
IIpU TEIJIONEpEIaye.

[Tonsitue 06 agunadbatanoMm nporecce. [lepBriif 3akoH TepMoarHamMuku. [Ipumenenue
NEepBOT0 3aKOHAa TEPMOJMHAMUKHM K wH30mpoleccaM. ['paduueckas HHTEpIIpeTarus
paboTHI raza.

Bropoii 3akoH TepmoarHamuku. HeoOpaTuMOCTh MPOIIECCOB B IPUPO/IE.

TeroBble MammHbl. [IpuHIMOBL AecTBUS TEMIoBbIX MamuH. [IpeoOpazoBanus
HHEPTUHU B TEIJIOBBIX MarHax. KoaghuineHT noiae3Horo AeMCTBUS TEIJIOBOM MaITUHBI.
[Mukn KapHo u ero ko3h@dHIIMEHT MOJIE3HOTO JICUCTBHSA. DKOJOTHYECKHE IMPOOJIEMBI
TEIUIOPHEPT € TUKH.

TexHu4yeckre yCTpoNCTBA U MPAKTUYECKOE TPUMEHEHHE: IBUTaTEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpPEHHEHW PHEPryUu Tejia NP COBEPIICHUU PabOTHI: BHUIET MPOOKU
13 OyTBUIKU TOJ JEHCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe
myTEM TpeHusl (BUICOAEMOHCTpAIIu).

N3MeHeHne BHyTpeHHEW >Hepruu (TeMmepaTyphl) Tejla NpH Terulonepenaye.

OmnbIT M0 a1abaTHOMY PACIIUPEHHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mogenu mapoBod TypOWHBI, JBUTATEIs BHYTPEHHETO CropaHus, PEeaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

HN3mepenune yaenbHON TEIIOEMKOCTH.
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Tema 3. Aecpezamnuie cocmoanusa geujecmea. Dazosvie nepexoowvl

[TapooOpa3zoBanue u koHnaeHcauus. lcnapenue u kxumnenue. AOCONIOTHas u
OTHOCHUTENIbHAS BJIAXXHOCTh BO3ayXa. HacelmeHHblil mnap. VYjaenbHas —TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT JABJICHUS.

Teépmoe Ttemo. Kpucrammmyeckue u amopdHbie Tena. AHH3OTPONHS CBOWCTB
kpuctauioB. Kunkue kpuctamwiel. CoBpemMeHHble MaTepuainbl. [lnaBieHune u
KpUCTaJIM3anus. Y ienbHast Tersora mwiasineHus. Cyomumanust.

VYpaBHEHHE TEMIIOBOrO OaslaHca.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJJOPUMETP, TEXHOJOTUU TIOJYYEHUS COBPEMEHHBIX MATEpPUAIOB, B TOM YHUCIE
HAaHOMAaTEpHaJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoOliCTBa HACBHIILICHHBIX MMAPOB.

Kunenue npy NOHMKEHHOM JIABJIICHHH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habitoienne HarpeBaHus U IJIaBJIEHHS KPUCTAINIMYECKOTO BEIIECTBA.

JIeMOHCTpanust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomel

N3mepeHre OTHOCUTEIBbHOMN BIAKHOCTH BO3yXa.

Pa3znen 4. DnekTpoauHAMUKA
Tema 1. Inekmpocmamuxa

DJeKTpu3alus Tell. DIEKTpUYeCKUid 3apsia. J[Ba BHIA 3IEKTPUUYECKUX 3apsiioB.
[IpoBOAHUKH, TUDJIEKTPUKUA U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsaa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. ToudeuHbll SIEKTpUUYECKUN 3apsil.
Dnektpuueckoe nosie. Hanpsok€HHOCTh dnekTpudeckoro notid. [IpuHuun cynepno3uinmu
ANEKTPUYECKUX MoJel. JInHnY Hanps>KEHHOCTH JIEKTPUYECKOTO TOJIS.

PabGoTta cun anekTpocratudeckoro moiisi. [lorenmuan. Pa3sHOCTh MOTEHIMANIOB.
[IpOoBOIHMKM UM AUDIEKTPUKH B DJIEKTPOCTATUUECKOM Toje. JludnmekTpuueckas
ITPOHULIAEMOCTb.

DnekTpoéMKOCcTh. KonaeHcatop. OIEKTPOEMKOCTh IIOCKOTO KOHJEHCATOpA.

DHeprus 3apsHKEHHOTO KOHJEHCAaTopa.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHE:  BJIEKTPOCKOIL,
ANEKTPOMETP,  IJEKTPOCTATUYECKAs]  3allluTa,  3a3€MJICHHE  DJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIlapar, CTPyNUHbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIMI IEHUCTBUSA JJIEKTPOMETPA.

B3aumMopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpOBOAHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIeKTpOCTaTUYECKasl 3alIUTA.
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JIMDIEKTPUKY B AIEKTPOCTATUYECKOM TI0JIE.

3aBUCUMOCTB IEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IIOIIAI! IIJIaCTHH,
pPaCCTOSHUS MEXKTy HUMU U TUAJIEKTPUIECKON MMPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOopA.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomsi

N3mepeHne 31eKTpOEMKOCTH KOHIAEHCATOpa.

Tema 2. Illocmosannwtit 3nekmpuueckuit mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKH
toka. Cuna Toka. [[ocTOsAHHBIN TOK.

Hanpsixkenue. 3akon OMa 1y1s ydyacTka IEnu.

DNEKTpUYECKOE  CONPOTUBJIEHUE.  YENbHOE  CONPOTHUBICHHE  BELIECTBA.

ITocnenoBarenbHOE, MapaAIIEIbHOE, CMELIAHHOE COEIUHEHUE IIPOBOJHUKOB.

Pabora snexTpuueckoro Toka. 3akoH Jxoyns—Jlenna. MouHoCTh 371€KTpU4ecKOro
TOKa.

DJIEKTPOJIBUKYILAs] CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) 3ieKkTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAS MTPOBOAMMOCTB TBEPBIX METAIUIOB. 3ABUCUMOCTD COITPOTUBIICHNUS
METAJJIOB OT TemnepaTypsl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BaKyyMme. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBouuku. CoOCTBEHHAsI U TPUMECHAS! TPOBOIUMOCTH MOIYITPOBOTHUKOB.

CsoiictBa p—n-niepexopa. [loaynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B PACTBOPAX M paciliaBax 3JIEKTPOIUTOB. DIEKTPOITUTHUECKAS
JACCOIMALINS. DIEKTPOIIN3.

DJIEKTPUYECKHNA TOK B Trazax. CaMOCTOSATENbHBIA U HECAMOCTOSTEIBHBIN PA3PAL.

Monnus. [1na3zma.

TexHuyeckne ycTporuCTBAa M MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOIBTMETD,
peocTar, UCTOYHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, FTEKTPOOCBETUTENbHBIE
npuOOpbl, TEPMOMETP  COMPOTUBIICHUS, BaKyyMHbIH JHOJ, TEPMUCTOPHI U
(bOoTOpE3UCTOPHI, MOIYITPOBOTHUKOBBIN JHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKa U HAIPSIKEHNUS.

3aBUCUMOCTH CONTPOTUBIICHUS LIMVIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI, TJIOIIAAN
MONIEPEYHOT 0 CEYEHUS U MaTepHraa.

CMmelaHHOE COeIMHEHNE IPOBOAHUKOB.

[Ipsmoe  wu3MepeHHe  IAEKTpOABMXKYHIEH cuibl. KopoTkoe — 3aMbIkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psia ¥ TpOBOAMMOCTB BO34yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD AUOA.
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Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydenne cMEmanHoro COeTMHEHUS] pE3UCTOPOB.

N3mepenne dIeKTPOJABIDKYIEH CHIIBI WCTOYHMKA TOKAa W €ro BHYTPEHHETO
COMPOTHUBJICHUSI.

Hab6nronenue snexrposnusa.

Me:xnpeaMeTHble CBA3M

N3yuenue kypca dusuku 6a3oBoro ypoBHs B 10 kiacce ocyniecTBiIsieTcs: ¢ yuéTom
COJIEPKATENbHBIX MEXKIIPEAMETHBIX CBSI3€H ¢ KypcaMy MaTeMaTUKU, OMOJIOTHUH, XUMHUH,
reorpauu U TEXHOJIOTHH.

Meocnpeomemnvle nowsimusi, CBSI3AHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHMS: SIBJICHME, HAYyYHBIM (PakT, rumoresa, pusnueckas BeTWYHHA, 3aKOH, TEOPHS,
HaOJII0ICHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHHH, JuUHEWHass (QyHKuus, napadoua,
runepOona, ux rpauky U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU: CHHYC, KOCHHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIMU HA OCU KOOPJAHUHAT, CJI0KEHHUE BEKTOPOB.

buonocus: MexaHuueckoe ABMKEHHUE B KUBOW mnpupope, auddysus, ocMmoc,
TEIUIOOOMEH KHUBBIX OPraHU3MOB (BHIbI TEIUIONEPEAAUd, TEIUIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBON PUPOJE.

Xumus: TACKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE ATOMOB W MOJEKYJ, MOJb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEW M Tra3oB,
AIEKTPUUECKUE CBOMCTBA METAILJIIOB, SJIEKTPOJIMTUYECKAS TUCCOLMALNS, TAJIbBAaHUKA.

l'eocpagus: B1aXXHOCTh BO3/TyXa, BETPbI, 0ApOMETp, TEPMOMETP.

Texnonozus: mpeodpa3oBaHUE ABMKEHUN C MCIOJB30BAHUEM MEXAHHU3MOB, YUET
TPEHUS B TEXHUKE, NOJIUUIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS HMITyJIbca
B TEXHHUKE (pakeTa, BOAOMET M JIPYTrue), JBUraTelb BHYTPEHHErO CrOpaHWs, NapoBas
TypOuHa, OBITOBOM XOJOAUIbHUK, KOHIULMOHED, TEXHOJIOTUU TOJyYEHHSI COBPEMEHHBIX
MaTepHaJioB, B TOM YHCJI€ HAHOMATEPUAIOB, U HAHOTEXHOJOTHUH, JIEKTPOCTATHYECKAS
3alUTa,  3a3€MJICHHE  JJIEKTPONpHOOpOB,  KCEPOKC,  CTPYWHBI  MpHUHTED,
AIIEKTPOHArpeBaTeIbHbIe TPUOOPBI, JIIEKTPOOCBETUTENBHBIE TPUOOPHI, TAIbBAHUKA.

2) KJIACC
Pa3znen 4. DnekTpoAMHAMHUKA
Tema 3. Maznummnoe none. IneKmMpoOMazZHUMHAA UHOYKUUS

IlocTtosinHble MarauThl. B3ammopaencTBHEe NOCTOSHHBIX MAarHuToB. MarumTHOE
nosje. Bekrop MarHUTHOW WHAYKUMH. [IpUHIMII Cynepro3uuyMu MarHUTHBIX I1OJIEH.
JIvHMM MarHuTHOM MHAYKIMK. KapTrHa JIMHUN MarHUTHOW MHY KLU TTOJIS ITOCTOSIHHBIX
MarHuToB.

MarauTtHoe 1osie NpoBOJAHUKA ¢ TOKOM. KapThHa JIMHUN MHIYKIIMA MAarHUTHOTO
OJISL JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Ipcrena. BzaumoaeicTBre NPOBOAHUKOB C TOKOM.
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Cuna Amnepa, €€ MOyJIb M HallpaBJICHUE.

Cuina Jlopenua, €€ MOIynb W HalpaBlIeHHE. J[BUKEHHE 3apsSKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHUTHOM 1oJje. Pabora cunsl Jlopenna.

SIBneHME DIIEKTPOMArHUTHOW MHAYKUMU. [I0TOK BEKTOpa MarHMTHOM WHIYKLHH.

DIIEKTPOJIBIKYILAs CUJIa MHIYKIMH. 3aKOH 3JIEKTPOMArHUTHOW MHIYyKIMU Dapanes.

BuxpeBoe »snektpuueckoe mosie.  DNEKTPOABMXKYIIAs  CWiIa  HUHAYKIUHU
B IIPOBOJAHUKE, IBHKYIIEMCS TOCTYATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTB.  SIBIEHME  CAMOMHAYKUMU.  OJJEKTPOABHWKYLIAs  CHJIa
CaMOWHIYKILIHH.

DHeprusi MAarHUTHOT'O TOJIA KATYLIKHA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuuecKkne yCTpPOMCTBA M IMPAKTUYECKOE IIPUMEHEHHE: ITOCTOSHHBIE MAarHUTHI,
DJIEKTPOMArHUTHI,  JJIEKTPOJBUIATENIb,  YCKOPUTEIM  DJIEMEHTAPHBIX  YaCTHULI,
WHyKIIMOHHAS TEYb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIIOHEHHE IIEKTPOHHOIO ITy4YKa MATHATHBIM IIOJIEM.

JIuHMM UHAYKIMYA MAarHUTHOTO TOJIA.

B3anmoneiicTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBNIeHHE DIIEKTPOMATHUTHOW UHIYKLIHH.

[TpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOJABMKYIUEH CHJIBI HMHIYKIHH OT CKOPOCTHM HW3MEHEHUs
MAarHUTHOIO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

N3yyeHne MarHuTHOrO NoJIsk KaTYIIKHA C TOKOM.

HccnenoBanue nercTBrsI IOCTOSSHHOTO MArHUTA HA PaMKy C TOKOM.

UccnenoBanue siBieHUs 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. Kostebanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoOMazHUmMHble KONEOAHUA

Koneb6arenbnas cuctema. CBoOOHBIE MEXaHHUECKHE KoJeOanus. ['apMoHnUecKue
konebanus. [lepuon, yacrora, ammuutyaa u (asza kojeOanui. [IpyKUHHBIA MasSTHUK.
MarteMaTtuyeckuii MasiTHUK. YpaBHEHUE rapMOHHMUYecKuX KoseOanuii. [IpeBpaiienue
SHEPIUH MPU TAPMOHUYECKUX KOJICOaAHUSX.

Konebarenbubiii KOHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI B HI€ATHHOM
K0JIe0aTeTbHOM KOHTYpE. AHAJIOTHUS MEXIY MEXaHUYECKUMHU U DJICKTPOMATrHUTHBIMU
koneOanusimu. Dopmyna Tomcona. 3aKkoH COXpaHEHHS DJHEPTrUU B HUACAUTHBHOM
KoJie0aTeIbHOM KOHTYpE.
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[IpencraBnenne o 3aTyxaroMMX KoJeOaHUSIX. BBIHYXJI€HHbIE MEXaHHYECKHE
Kojebanus. Pezonanc. BeiHyXI€HHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHuUs.

ITepemenHsbIil TOK. CHHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYTHOE U JIEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpancpopmarop. I[lpousBoacTBO, Tmepemadya W MOTPEOJIEHHWE DIIEKTPUUECKON
DHEPrur. OKOJOTWYECKHE PHUCKH IMPU MPOU3BOJCTBE 3ieKTpo3Hepruu. Kymbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCEIHEBHOMN KU3HU.

TexHuyeckue ycTporucTBa M NPAKTHYECKOE MPUMEHEHHE: JIEKTPUUECKUM 3BOHOK,
TE€HEepaTop MEPEMEHHOTO TOKA, IMHUU dJIEKTPOIIepeay.
Jlemoncmpayuu

Uccnenoanne mnapamMeTpoB KoJaeOaTEIbHONW CUCTEMBbI (MPYKUHHBIA WU
MaTeMaTUYECKU MAsITHUK).

Habnronenue 3aryxaromux KojieOaHui.

WccnenoBanue CBONCTB BHIHYKIEHHBIX KOJIEOaHUH.

Habmronenue pezonaunca.

CB0OOAHBIE 3JIEKTPOMAarHUTHbIE KOJIEOAHHUS.

OcuumiorpaMMbsl  (3aBUCUMOCTH  CHUJIBI TOKa W HAalpsDKEHUS OT BPEMEHM)
JUTSL JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc nmpum  moOCIENOBAaTEIbBHOM — COCIMHEHWUM  PE3UCTOPA,  KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenp JIMHUY 3JIEKTPOIIEpEIadn.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomoi

HccnepoBanue 3aBUCUMOCTH MIEPUO/Ia MAJIBIX KOJIEOAHUM rpy3a HA HUTH OT JJIMHBI
HUTU U MACCBhI Tpy3a.

HccnenoBanne nepeMEHHOTO TOKA B LIENU U3 MTOCIEA0BATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazHunHble 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuwon. CkopocTb
pacnpocTpaHeHus U IiuHa BoJHbL. [lonepeunsie u mpoaoasHbie BOHbL. MHTepdepentus
U qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJHBI. Y CJIOBUS M3JIYYCHUS DJJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenramus BektopoB E, B, VvV B anmektpomarnutHO# BomHe. CBolcTBa
AJIEKTPOMATrHUTHBIX BOJH: OTPaKECHUE, TMpEeIOMIICHUE, TOoJsIpu3amus, AudpaKius,
uHtepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[lkama SJIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME BIEKTPOMArHWTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHUMIIBI paIHOCBA3U U TENEBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEN CPEBI.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAas JMATHOCTMKA B TEXHHKE W MEIUUMHE, pajap,
paauonpuéMHHUK, TeIEBU30p, aHTeHHA, TeiedoH, CBU-nieys.
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Llemoncmpayuu

OO0pa3oBaHue U paclpoCTpaHEHHE MONEPEUHBIX U MPOJI0JIBHBIX BOJIH.

KoneOmtomeecs T€10 Kak UCTOUYHUK 3BYKa.

Habitoienue oTpakeHus U IpeaoMIIEHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdpepeHunu u qudpakiiui MEXaHHUYeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabutoieHue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M M 4acTOTOH
KOJIeOaHMIA.

HccnenoBanue CBOMCTB 3J€KTPOMAarHUTHBIX BOJH: OTPaXEHUE, MPEIIOMIICHUE,
noJisipu3anys, 1udpakuus, uHTepdepeHITHs.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpamMonnHerHOE pacnpOCTPaHEHHUE CBETA B OJTHOPOJHOM
cpene. JIyd ceera. ToueuHbIi HCTOYHHK CBETA.

OtpaxkeHre cBeTa. 3aKOHbI OTpakeHHUs cBera. llocTpoeHue wu300paxKeHU
B IUIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIM TMOKa3aTesb
npenomiicHus. [lomHoe BHyTpeHHee oOTpaxkeHue. lIpenenbHbli  yroia MOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcust ceeta. CinoxHbIi cocTaB O6enoro cseta. L[Ber.

Cobuparonye u paccenBaromye JuH3bl. ToHkas nuH3a. oKycHOE paccTOsiHUE U
OoNnTHYECKas CWia TOHKOW JuH3bL [locTpoeHue wu300pakeHH! B COOMpAIOMIUX U
pacceuBaromux JuH3ax. PopMysa TOHKOM JIMH3BL. Y BEIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBas ontuka. UnHtepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HaOJII0JICHUST MAaKCUMyMOB M MUHHUMYMOB B HUHTEP(PEPEHIIMOHHONW KapTHHE OT ABYX
CUH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakusa cera. {udpaknumonHas pemérka. YciaoBUe HAOMIOJCHUS TJIABHBIX
MaKCHMYMOB IpH MaJ€HUA MOHOXPOMATHUYECKOTO CBETa Ha TU(PPAKIIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHudeckue ycTponcTBa U MPaKTUUECKOe MPUMEHEHHE: OUYKH, JIyTa, (hoToanmnapar,
MPOCKITMOHHBIN amnmapar, MUKPOCKOTI, TEJIECKO, BOJOKOHHAS ONTHKA, TU(GpaKIIMOHHAS
pelIeTKa, MoJIApOUs.

Jlemoncmpayuu
[IpsiMmonuHeHOE  pacHpOCTpaHEHWE, OTPaXEHHE ¢  MNPEIOMIICHHE CBETA.
OnTtuyeckue mpuOOpHI.

[TosmHOE BHYTpEeHHEE OTpaxeHue. Monaens cBeToBoOAA.

Uccnenosanne cBONCTB M300pa)KEHUM B JIMH3AX.

Mopenu MUKpOCKoMa, TeJIECKOIa.

Habmronenne nuarepdepeHimm cBera.

Habmronenue nudpakiuu ceera.

Habmronenue nucnepcuu cBeTa.
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[TosyueHne cnekTpa ¢ HOMOIIBIO TPU3MBI.
[Tonydenue ciekTpa ¢ MOMOIIBIO TUGPAKITMOHHON PEIIETKH.
Hab6nronenue nonspusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomeol
N3mepenune nokasarens npeioMICHUs CTEKIIA.
HccnenoBanne cBOMCTB M300pakeHUH B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI CIeUAJIBLHO TEOPUH OTHOCUTEIbHOCTH

I'paaniel IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. IlocTynarel cnenuanbHOU
TEOPUH OTHOCHUTEJIBHOCTH: WHBApUAHTHOCTb MOJYJII CKOPOCTH CBETa B BaKyyMe,
MPUHINAN OTHOCUTEJIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHUE BPEMEHUM U COKpAIECHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ 3HEPTUEN U UMITYJIbCOM PENSITUBUCTCKON YaCTULIBI. DHEPTUS IIOKOS.

Pa3znen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmol K6AHMOGOU ONMUKU

®otonbl. Popmyna [Inanka cBs3u 3HEpruM POTOHA C €ro YaCTOTOW. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTue u uccnegoBanue ¢otoddpdexra. Onbitel A.I'. CroneroBa. 3akoHbI
doToapdexra. YpaBHenue OuHmTetHa M1 Qororddexra. «KpacHas rpaHHUIa»
dboToaddexra.

JlaBnenue ceeta. OnbiTel [1.H. JleGenera.

XHUMHYECcKoe AeHCTBHE CBETA.

Texnuueckue yCTpOMCTBA U  TPAKTUYECKOE NPHUMEHEHHUE: (HOTODIIEMEHT,
dboToaTYMK, COJIHEUHAas: OaTapesi, CBETOJIUO.

Jlemoncmpayuu

®o1o3((heKT Ha yCTaHOBKE € IIMHKOBOH MJIACTUHOM.

UccnenoBanue 3akoHOB BHElTHET0 GhoToddhdexra.

Ceeronuon.

Conneunast 6aTapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO —0-4acTHIIL.
[Tnanerapuas monens aroma. [loctynarel bopa. M3nydenue u nornounieHue GpOTOHOB NpU
Mepexo/Ie aTOMa C OJJHOTO YPOBHS SHEPTHUH Ha Apyroid. Busel ciektpoB. CrieKTp ypoBHEN
DHEPIUM aToMa BOAOPOLA.

BonnoBeie cBoucTtBa wactull. Bosnbl ne bpouna. KopnyckyisipHO-BOITHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYXJECHHOE U3TyUYECHHUE.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: CIIEKTPAJIbHBIA aHAIN3
(CIeKTpOCKoI), 1a3ep, KBAHTOBBIN KOMITBIOTED.
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Llemoncmpayuu
Mognens onbita Pezepdopra.
Onpenenenue AJIMHBI BOJHBI J1a3epa.
Habmronenue muHeMdaThiX CIIEKTPOB U3ITyYCHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi
Habmronenue nuHeyaToro cnekTpa.

Tema 3. Amomnoe s0po

OKCHEpPUMEHTBI, JOKAa3bIBAIOIIME CIOKHOCTh CTpoeHus sanpa. OTKpbITHE
pagnoaktuBHOCTH. OnbiThl Pesepdopaa mo ompesnenieHHuI0 cocTaBa paJdOaKTUBHOTO
uznyuyenus. CBoiicTBa anbga-, 6eta-, raMma-u3inydeHus. BiusHue pagnoakTHBHOCTH Ha
JKUBBIE OPTAHU3MBI.

OtkpeiTHE TpoTOHAa W HeWTpoHa. HykionHas wmogzens sapa [elizeHOepra—
WBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormnsl.

Anbda-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacmnaj. ['aMMa-u3iydeHue.

3aKOH paJIMOAKTUBHOIO pacnajia.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlepekt Macchl sapa.

SnepHble peakuuu. Jlenenue u CUHTES sIEp.

Snepubiit peakrop. TepmosinepHbiit cunTe3. [Ipo6iaemMbl U MEPCIEKTUBLI SAECPHON
DHEPIrETUKH. JKOJOTHYECKNE ACTIEKTHI IAEPHON IHEPTETHUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Meroabsl  HAOMIOAEHWS M PETUCTPALMM  3JEMEHTAapHBIX  YACTHII.

dyHaaMeHTalIbHbIC B3auMOJeHCTBUS. EAMHCTBO (hM3HMUECKON KapTUHBI MUPA.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: JIO3UMETpP, Kamepa
Buinbcona, simepHbIii peakTop, aToMHasi bomoa.
Jlemoncmpayuu

CYE€TYMK MOHUBUPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

UccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. JiaeMeHTHI ACTPOHOMUY U ACTPOPU3UKHU

DTarnbl pa3BUTHUS acTpoHOMUHU. [IpUKIaTHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHH.

Bup 3Bé31H0T0 HeOa. Co3Be3aus, SpKue 3BE3/bI, TNIAHETHI, UX BUAUMOE IBHKCHHE.

ConHeuHas cucteMma.

Counnrne. CosiHeYHass akTUBHOCTh. MicTounuk aHeprun ComHIa U 3BE3/1. 3BE3IbI, UX
OCHOBHBIE€ XapAaKTEPUCTUKU. JlnarpaMma «CIeKTPaIbHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI
TJIaBHOM ITOCJIEIOBATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTDY JJIS 3BE3] TJIaBHOM
MOCIIeIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. (CoOBpEeMEHHBIE MNPEACTaBICHUSA
0 MPOUCXOXKJICHUHU U 3BOtOLMHK COJIHITA U 3BE3/. DTaIlbl )KU3HU 3BE3.

Mneunsiii [1yTs — Hama ["amaktuka. [Tomoxenue u nerkenue CoiiHua B ['anakThke.

Tunel ranaktuk. PaguoranakTuky U kBa3apbl. YEpHBIE NBIPHI B siApaX TadaKTHK.
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Bcenennas. Pacmmipenue Bcenennoi. 3akon Xa06ma. Pa30eranue rayiakTHK.
Teopwus bonbmoro B3peiBa. PennkroBoe n3mydeHue.

Macmrabnas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.
Yuenuueckue nabnrooenus

HaGnronenuss HEBOOpPYKEHHBIM TIJ1a30M C  HCMOJIB30BAHHEM KOMIIBIOTEPHBIX
MIPWIOKEHUH TSI OTIPEEICHUS TTOJIOKEHUST HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11s1 CEBEpHOT0 MOJYIIAPUS U APKHUE 3BE3IBI.

Hab6nronenus B reneckon Jlynsl, mianer, Mieanoro [TyTu.

O6o01maromee NOBTOpPEeHUE

Ponp pu3ukm u acTpoHOMHH B YKOHOMHUYECKOU, TEXHOJIOTHIECKOU, COMMAIEHON U
TUYECKON cdepax AeSITeIbHOCTH 4YeJIOBEKa, pojib U MECTO (PU3MKU U acCTPOHOMHUU
B COBPEMEHHOW HAyYHOW KapTUHE MHpPA, POJb (PU3NYECKON TEOPUH B (POPMHUPOBAHUU
NPEACTABICHUA O (PU3NYECKON KApTUHE MHpPA, MECTO (PU3NYECKOM KApTUHBI MHUpPa
B 00ILEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUIN O IPUPO/IE.

MeknpeaMeTHbIE CBSI3H

N3yuenune kypca ¢usuku 6a30Boro ypoBHs B 11 kjacce oCyliecTBIseTCs ¢ yU4ETOM
COJIEpKaTEJIbHBIX MEXIPEAMETHBIX CBSI3€U C KypcaMu MaTEMaTUKH, OMOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTHUH.

Mesicnpeomemuvie nowsimus, CBSI3aHHBIE C HW3YUYEHHUEM METOJO0B HAy4YHOTO
MO3HAHUS: SIBJICHUE, Hay4YHBIN (akT, runoresa, punyeckas BeIMUUHA, 3aKOH, TEOPHSs,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJICITUPOBAHUE, MOICIb, U3MEPECHHE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIUU:
CHUHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPHUUYECKOE TOKIECTBO,
BEKTOPbl M HX IMPOCKUUM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, IPOU3BOJIHbBIC
AJIEMEHTApPHBIX (QYHKIUH, TPU3HAKU MOJ00US TPEYTOJbHUKOB, OMPEACICHUE TIIOMIAIN
II0CKUX (huryp u o0bEMa Te.

buonoeus: snexrpudeckue sIBJICHUS B )KUBOM MPUPOJIE, KOJdeOaTenbHbIE JTBUKEHUS
B JKMBOW IPUPOJIE, ONTHUYECKHUE SIBJICHUS B KUBOU NPUPOAE, ACHUCTBUE paadallUU
Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX TEI,
MEXaHHU3MbI 00pa30BaHUs KPUCTAIUIMUECKOMN PEIIETKHY, CIIEKTPAIbHBIN aHATH3.

l'eoecpagus: mMarHUTHBIE TIONIOCA 3€MJIH, 3aJI€KH MArHUTHBIX pyH, GoTochEMKa
36MHOW MOBEPXHOCTHU, MPEACKAZAHUE 3EMIICTPACEHUM.

Texnonocusa: JWHWUW  DJIEKTpOIEpenad, TEHEpPATOp IEePEeMEHHOr0  TOKa,
AJIEKTPOIBUTATEIb, MHIYKIIMOHHAS T1€Yb, pajap, paAuoNpuEMHUK, TEICBU30p, AHTCHHA,
teneon, CBY-meub, NPOSKIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJHEYHAs
Oarapes.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne ydeOHoro mpenmera «®Dusmka» Ha YpPOBHE CpEOHETO OOIIETO
oOpa3zoBanust (0a30BBI ypPOBEHB) JMODKHO OOECHEYUTh JTOCTIDKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOEHHS Yy4yeOHOro mnpeamera «DuU3MKay AOJKHBI
OTpaxkaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalOIIMXCA  PYKOBOJCTBOBATHCS
chOpMHpPOBAaHHON BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIMi1, TO3UTUBHBIX BHYTPEHHUX YOESKICHUI, COOTBETCTBYIOLIUX TPAAUIIMOHHBIM
LEHHOCTSIM POCCHUHCKOTO OOIIecTBa, PACUIMPEHHE >KU3HEHHOTO OIbITa W ONbITA
NEATEIbHOCTH B MPOLECCE pPEANM3AlMK OCHOBHBIX HAIlPaBJICHUN BOCHUTATEIbHOU
JEATEIbHOCTH, B TOM YHCJIE B YACTH:

10rpa:kaaHcKoro BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh TPAXKJIAHCKOMN IMO3HUITMK O0yYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJ€HA POCCUIMCKOTO OOIIECTRA;

MIPUHATHE TpaJUIIMOHHBIX 00IIEYETIOBEYECKUX T'YMaHUCTHYCCKUX u
JEMOKPATUICCKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpecax TIPaKIaHCKOTO
oOIecTBa, y9acTBOBATh B CAaMOYTIPABJICHUN B 00pa30BaTEIbHOM OpPTaHU3AIINH;

yMEHHE B3aUMOJCHCTBOBAThH C COIIMAIBLHBIMA MHCTUTYTaAMH B COOTBETCTBUHU C UX
GYHKIHUSIMA ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOUW W BOJIOHTEPCKOM JACSITEIBHOCTH;

11naTpUOTH4YECKOT0 BOCIIUTAHUSA
c(hOpPMHUPOBAHHOCTh POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;
LHEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSAM
POCCHICKUX YUYEHBIX B 00JaCTH (PU3UKHU U TEXHUKE;

121yX0BHO-HPABCTBEHHOT0 BOCTIUTAHUS:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallMi0 W TPUHAMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCIIC B
NESATEIIbHOCTU YYEHOI0;
OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAYIIEro;

133cTeTH4YeCKOro BOCIUTAHUS
ACTETHYECKOE OTHOIICHUE K MUPY, BKIIFOUYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucymiero Gu3nNIeckoi Hayke,
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14TpynoBoro BoCMTAHUSA:

WHTEpEC K pa3MyHbIM cepaM MpoPeCcCHOHAIBHON NESITEIHHOCTH, B TOM YHCIIE
CBSI3aHHBIM ¢ (DM3UKOH M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp OyIyIIIeH
npodeccuu 1 peaaTu30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (PU3UKH
Ha TPOTSHKEHUN BCEH JKU3HU;

153K0/10r14ecKOro BOCIIMTAHUA:

c(hOpMHPOBAHHOCTH IKOJIOTHUCCKON KYJIBTYPHhI, 0CO3HAHHUE TII00ATBHOTO XapaKTepa
HKOJIOTHYCCKUX MPOOIIEM;

IUTAHMUPOBAHUE U OCYIIECTBIICHHUE JCHCTBUI B OKPY’KAIOIICH CpeJie Ha OCHOBE
3HAHMS IICJICH YCTOMYNBOTO Pa3BUTHUS YCIIOBEUCCTBA;

Pacmipenue ompiTa MEATETRHOCTH AKOJIOTHYCCKON HAINpaBICHHOCTH HAa OCHOBE
UMEIOITUXCS 3HAHUH 110 (DU3HUKE;

16ueHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3NIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAYYHOW NEATEIbHOCTH, TOTOBHOCTh B TIPOIIECCE M3YyUCHHUS
GU3MKKM  OCYHIECTBIISITH ~ MPOEKTHYID UM HUCCIEAOBATEIbCKYIO  JEATEIbHOCTD
WHUBUTyaJIEHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble joruvyeckue 1eHCTBU:

CaMOCTOSTENbHO (OPMYIUPOBATh U aKTyaJIU3UPOBaTh MPOOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OIIPCACIIATD HCIN ACATCIIbHOCTH, 3a/1aBATh IIaPaMCTPbI U KPUTCPHUHN UX JOCTUKCHHA,

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEYMS] B pACCMATPUBAEMBIX (DU3UYECKUX

ABJICHUAX,

pa3pabarbiBaTh IUIAH peIICHUs] TPOOJeMbl C Y4E€TOM aHaIM3a HUMEIOIIUXCS
MaTEepHAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTBb KOPPCKTUBLI B ACATCIBbHOCTb, OICHHUBATE COOTBCTCTBHUC PC3YJILTATOB
oejsiaM, OOCHUBAThL PUCKH HOCJ'IC)ICTBI/Iﬁ ACATCIBHOCTH,

KOOPAWHHUPOBATH W BLIIIOJHATD pa60Ty B YCJIOBHUAX pCaIbHOI'0, BUPTYAJIbHOT'O U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBAaTh KPCATHUBHOC MBIIIJICHUC IIPU PCIICHUHN )KU3HCHHBIX HpO6HCM.

ba3oBble nccienoBare/ibCKHe 1eiiCTBUA:

BJaJ€Th HAyYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH TOHATUSMU M METOJaMH
bu3nuecKoil HayKH;

BJIAJIETh HAaBBIKAMHU Y4Y€OHO-MCCIIEOBATEIBCKON W TMPOEKTHOU AEATEIHHOCTH
B 00sact (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
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METOJIOB pEIICHUs 33a4 (PU3NUECKOr0 COAEpKaHUs, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB
ITO3HAHUS;

BJIAJICTh BUJAMHM JACATEIBHOCTA MO TMOJY4YEHUIO HOBOTO 3HAHHWs, €ro
UHTEPIIPETALNY, IPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYaLUsX,
B TOM YHCJIEe TIPU CO3JaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBIISATH IPUYMHHO-CIICJCTBEHHBIE CBA3U U aKTYAJIM3UPOBATh 3a/1a4y, BBIABUTATh
TUIOTE3Yy €€ pEeLIEHUs], HAXOAUTh apIyMEHTHI I I0Ka3aTeJIbCTBA CBOMX YTBEPKIACHHUI,
3a/1aBaTh apaMeTpbl U KPUTEPUHN PELICHMUS;

aHAJIM3UPOBAaTh IOJIyYCHHBIC B XOJE PELICHUs 3a7a4d pe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHECHHUE B HOBBIX YCIIOBUSAX;

CTaBUTh M  (OPMYyJIHpPOBaThb COOCTBEHHbIE 3aJauM B  00Opa30BaTENIbHOM
JESITEIbHOCTH, B TOM YHUCJIE TIPH U3YYCHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYyalUsM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

YyMETh MEPEeHOCHTh 3HaHHA N0 (QHU3MKE B  NPaAKTUYECKYyI0  00IacTh
KU3HEIECATEIBHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEHU, IIPELJIAraTh OPUTHHAIBHBIE IOAX0/IbI U PELICHNUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanumeii:

BIIQJICTh HABBIKAMH TOJY4YeHUsS WHPOpMAUA (PU3HUECKOTO  COACPKAHUS
W3 HWCTOYHHMKOB PAa3HBIX THIIOB, CaMOCTOSATEIBHO OCYIIECTBIATH ITOMCK, AaHAJH3,
CUCTEMATHU3AIMI0 M HWHTEpHpeTanuio HHPOPMAIMK Pa3IUYHBIX BUAOB U (HopMm
MIPE/ICTABIICHHUS,

OIICHWBATH JIOCTOBEPHOCTH HH(OPMAITUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHM
B PCIICHUMM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M  OpPraHU3AIMOHHBIX 3a/1a4
c coOmojeHueM TpeOOBaHUM OSProOHOMHUKH, TEXHUKH OE€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHus, TPaBOBbIX M OTUYECKUX HOPM, HOPM HWHGOPMAIMOHHON
0e3011aCHOCTH;

CO371aBaTh TEKCThI (PU3UUYECKOTO COJEPX AHUS B PA3IMUHBIX (hopmaTax ¢ y4ETOM
Ha3HaueHUs MHQPOpPMAIUM U I1IEJIEBOM ayJIUTOPHH, BBIOMpas ONTHUMAIbHYIO (GopMy
MIPEICTABIICHUS ¥ BU3YaTU3aIINH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:
OCYILIECTBIIATH OOIIEHUE HA ypOoKaxX (PU3UKU U BO BHE-YPOUHOU JI€SITEIHLHOCTH;
pacno3HaBaThb MPEAINIOCHIIKHA KOH(l)J'H/IKTHBIX CI/ITyaHI/Iﬁ U CMATYATH KOH(l)J'II/IKTBI;
paBBépHYTO N JIOTUYHO H3JIaraTb CBOKO TOYKY 3PCHUA C UCITIOJIB30BAHUCM SA3BIKOBBIX
CPEICTB;
MOHUMATh U UCIIOJIH30BaTh MIPEUMYIIIECTBA KOMaHIHOW U MHAUBUY JIbHOU paOOTHI;
BBIOMpATh TEMATUKY U METObI COBMECTHBIX JIEHCTBUH C yUETOM OOIIUX UHTEPECOB,
U1 BO3MOXKHOCTEH KaXXa0ro 4JI€Ha KOJIJICKTHBA,
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MPUHUMATH LEJIM COBMECTHOW AEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JICUCTBUA M0 €€ IOCTHKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIPEAEIATh POJIM C YUETOM
MHEHUU YYaCTHHKOB, OOCYK/IaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHHKAa KOMAaHJbl B OOLIUI
pe3yabTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE TIPOEKTHI, OLICHWBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATH MMO3UTUBHOE CTPATETHYECKOE MMOBEICHUE B PA3JIMUHBIX CUTYALMSX,
MIPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUITHATHBHBIM.

PerynsitTuBHble yHMBepcaJibHble y4eOHbIe JeHCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh [IO3HABATEIbHYIO JEATEIBHOCTD B 00J1aCTH (PU3UKU
U AaCTPOHOMHH, BBIABIATH MNPOOJEMBI, CTaBUTb U (POPMYJIUPOBATH COOCTBEHHbBIE
3aJ1a4u;

CaMOCTOATENIBHO COCTAaBIIATh IUIAH PEUICHUS PAacCUETHBIX M KA4ECTBEHHBIX 33]1a4,
IUIaH  BBIMOJHEHUS MPaKTUYECKOM paboThl € YYETOM HMEIOMIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEAIOYTEHMUI;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

paclypsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JieNIaTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh Ha c€0sl OTBETCTBEHHOCTh
3a pElICHHUE;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYAUIIMU B 00JacTH (PUBUKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJILHbI HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JESATEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BJIQJIETh HaBbIKAMH MO3HABATEIBLHON pedIeKCHHN KaK OCO3HAHUS COBEPIIIAEMbIX
JIEVCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedieKcun Ui OIEHKU CUTYallMH, BHIOOpa BEPHOTO
peuieHus;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEUICHUS MO0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTHX MPU aHATIM3€E PE3YIbTATOB ICSITEILHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX IIPU aHAJIM3€E PE3YJIbTAaTOB ACSITEIHHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mponecce AOCTHKEHUST JHMYHOCTHBIX PE3YJbTATOB OCBOCHHUSI IPOTPaMMBbI
no ¢u3uKke A YpPOBHA CcpeaHero oOmero oOpa3oBaHus Y OOy4arommMXcs
COBEPIIIECHCTBYETCS AMOIMOHAILHBIN WHTEJIJIEKT, npeAnoJararmun
c(hOpMHPOBAHHOCTH:
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CaMOCO3HAHUS, BKIIIOYAIONIETO CIIOCOOHOCTH IMOHUMATh CBOE SMOIMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHON AMOIIMOHAILHOM cepbl, OBITh
YBEPEHHBIM B Cce0¢;

CaMOpETyJIMPOBAaHUSA, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTH aJalTUPOBATHCS K AMOIIMOHAIBHBIM
W3MEHEHUSM U TIPOSIBIISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIONICH CTpEMJICHHE K JIOCTMXKECHUIO IIEIU U
yCIiexXy, ONTHMHU3M, HWHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh, MCXOJAS M3 CBOMX
BO3MOKHOCTEH;

OMITATHH, BKJIIOYAIONIEH CHOCOOHOCTh IOHHUMATh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YUUTBIBATh €T0 MPH OCYIICCTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOUYAIOIIUX CIOCOOHOCTH BBICTPAaWBaTh OTHOIICHHS
C IPYTUMHU JIIOJIbMU, 3200 TUTHCS, MPOSIBIISITH HHTEPEC U pa3peniaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonuy oOyuenuss B 10 kjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha TMpUMeEpax poJib U MecTo (usuku B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPAa, B Pa3BUTUU COBPEMEHHOM TEXHHUKUA U
TE€XHOJIOTUI, B PAKTUYECKON NESITEIbHOCTH JIFOJIEH;

YUYUTHIBATh TPaHUIBl MPUMEHEHHS  U3YYEHHBIX  (PU3MYECKUX  MOJCIICH:
MaTepuaibHas TOYKa, MHEpIHaIbHAs CHCTEMa OTCYETa, aOCONIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOJEIW CTPOCHUS Ta30B, XKUJAKOCTEWM W TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUUECKUH 3apsij] pU perieHuH GU3NIeCKUX 3a/1ay;

pacno3HaBath (puU3MUECKHe SBICHUS (TPOILECCh) M OOBSACHATH UX HA OCHOBE
3aKOHOB MEXAaHHKH, MOJEKYJAPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEUIECTBA H
AIEKTPOJAVMHAMHUKHA: PABHOMEPHOE W PABHOYCKOPEHHOE MPAMOJMHEUHOE JBUKECHHUE,
CBOOO/IHOE TAJIEHHWE TeJ, JBUKEHUE IO OKPYKHOCTH, HWHEPIHUs, B3aUMOJCHCTBUE
ten, nuddys3usi, OpOyHOBCKOE ABMIKEHUE, CTPOCHHUE >KUIKOCTEH W TBEPIBIX TeE,
U3MEHeHHe 00bEéMa Tell MNpU HarpeBaHUU (OXJIAKIEHWH), TEIUIOBOE PaBHOBECHE,
HCMapeHne, KOHJICHCAllUsl, TIJIaBJICHUE, KPUCTAILTA3ALINS, KUTICHUE, BIAXHOCTh BO3/1yXa,
MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEKIY
rapaMeTpaMH COCTOSIHUS Ta3a B HU30MpPOLECCaX, DJICKTPU3ALMSA TEJ, B3aUMOJECHCTBHE
3aps0B;

OMHCHIBATH MEXAHMYECKOE [BIDKCHUE, UCIONB3ys (U3MYECKUE BEITUYHHBL:
KOOpAMHATA, MyTh, NIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CUia, UMITYJIbC
Tela, KUHETUYECKas JHEprus, TMOTCHIMaIbHAasl DJHEPrusi, MeXaHudeckas paborta,
MEXaHUYeCKass MOITHOCTh; MIPU ONMMCAHUH MPABWIHHO TPAKTOBATH (PU3MUECKHUI CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHWS W €IUHUIIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIONIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BEIMYMHAMY,
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ONUCHIBATh U3yUEHHbIEC TEIUIOBbIE CBOMCTBA TEN M TEIUJIOBBIE SIBJICHUS, UCIIOJIb3YS
dusznyecKre BEIWYUHBIL: 1aBlICHUE Ta3a, TEMIEPaTypa, CPEAHs ST KHHETUYECKasi SHEePTUs
XAa0THYECKOTO0  JBMKEHHUS MOJIEKYJ, CpEOHEKBaJpaTU4YHasi CKOPOCTh  MOJIEKYJ,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3HEprus, paboTa rasa, Ko3()pQHUIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOIO JBUTATENs; MPU OMMCAHUU IMPAaBWIBHO TPAKTOBATh (PU3UUYECKUI
CMBICJI UCIOJIB3YEMBIX BEIMYMH, UX OO03HAUYEHMsI M E€AMHMIIBI, HAXOAUTHb (POPMYJIBL,
CBSI3BIBAIOIIUE TAaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMH BEIUYUHAM;

ONUCHIBATh HM3YyYCHHBIE 3JICKTPUUECKHE CBOMCTBA BEIIECTBA M DJICKTPHUUECKHE
ABJIICHHUS (TIPOLECCHI), HMCHOJB3YysSd (PU3UUYECKUE BEJIMYMHBL: BIEKTPUUECKUN 3apsij,
JIIEKTPUYECKOE TI0JI€, HANPSHKEHHOCTh IMOJIA, IOTEHLMAN, PAa3HOCTh IOTEHIIMAJIOB,;
IIPpYU ONMCAHHUU [TPaBUIIBHO TPAKTOBATh (PM3NYECKUIN CMBICI HCIIOJIb3YEMbIX BEJIMUMH, UX
0003HAUYEHUS U €IMHUIIBL;, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO
BEJIMUMHY C IPYTUMU BEIHUNHAMU;

aHAIM3UPOBATH (PU3UUECKHE MPOLIECCHI U SIBICHUS, UCTIONB3YS PUINIECKUE 3aKOHBI
U TPUHIUIBL 3aKOH BcemupHoro Tsrorenus, |, Il u |1l 3akonsr HproToHa, 3akoH
COXPAaHEHHUS MEXaHUYECKOW DHEpPruM, 3aKOH COXpPaHEHHMs HUMIIYJIbCa, MPUHIIMII
CYNEpHO3UIIMA CWUJI, TPUHLHUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM OTCU&Ta,
MOJICKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, T'a30BBIE 3aKOHBI, CBA3b
CpelHEd KWHETUYECKOM SHEPrHMHM TEIUIOBOIO JBM)KEHHS MOJIEKYJ C aOCOJIOTHOM
TEMIEPATypoil, NEPBbIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMs AJIEKTPUUYECKOrO
3apsiaa, 3akoH KynoHa, mpu 3ToM paziuyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAKEHUE U YCIOBHS (TPAHUIIBI, 00JIACTH) NPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPHUHLMIBI JEUCTBUS MalIMH, NPHUOOPOB U TEXHUUYECKHX
YCTPOMCTB; pa3iinyaTh YCJIOBUS HMX OE€30MacHOTO HCIOJIb30BAaHUSI B IOBCEIHEBHOU
KU3HU;

BBITMOJIHATH SKCIIEPUMEHTHI [0 UCCIIEIOBAHUIO (PU3MUECKUX SIBJIEHUN M MPOLECCOB
C HCTOJb30BAaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEPEHUH, TpHU STOM (POPMYyIUPOBATH
npobiieMy/3aady M THUIOTE3y Y4eOHOrO »SKCIEPpUMEHTa, CoOMpaTh YCTAaHOBKY
U3 TIPEIOKEHHOTO 000PYI0OBaHUS, POBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISITH MPSIMbIE M KOCBEHHBIE U3MEPEHUST (PU3NIECKUX BEIIMYNH, TIPU STOM
BbIOMpaTh ONTUMAIbHBIA CIHOCOO HM3MEPEHMs] M MCIOJIb30BaThb HM3BECTHBIE METOJbI
OLICHKH MOTPENTHOCTEN U3MEPEHU;

MCCIIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUYECKHUMH BEIMUMHAMU C HCIIOIb30BAaHUEM
OPSIMBIX M3MEPEHHH, TP 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTAThI
MOJTyYE€HHOM 3aBUCUMOCTH (PU3WYECKUX BEIMYWH B BUJAE TaOIWIl M TpaduKoOB, 1enaTh
BBIBO/JIBI 110 PE3yJIbTaTaM UCCIICOBAHMS,

coOmro1aTh paBuiIa 0€30MacHOTo TpyAa MPU MPOBEICHNUN UCCIIEI0BAHUM B paMKax
y4eOHOT0 3KCIepUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW W MPOEKTHON JAeATeIbHOCTH
C HCIIOJIb30BAHUEM M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 0O0PYI0BAHMS;

pemaTh pacy€THbIC 3a/ladu C SIBHO 3aJaHHOW (PU3UYECKON MOJENbI0, UCIOJb3YS
¢u3nyecKkre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33a4u BEIOUPATh
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(U3NYECKYIO MOJIENb, BBIACIATh (PU3NUECKUE BETUYUHBI U POPMYJIbl, HEOOXOAUMBIE AJIs
e pelleHus], MPOBOJUTh Pacdy€Thl U OLEHUBATH PEATBHOCTH IOJYYEHHOI'O 3HAYECHUS
($u3NYECKOI BEINUNHBI;

pelath KayeCTBEHHBIC 3aJlauM: BBICTPAUBATh JIOTUYECKH HENPOTHUBOPEUUBYIO
IENOYKY pAacCyXJIEHHH C OMOpod Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nYecKue SIBICHUS;

UCIIOJb30BaTh NPU pEIICHUH Y4eOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJOTMM Ul TOMCKAa, CTPYKTYpPUPOBAaHMs, WHTEPIPETALMU U TPEACTABICHUS
y4eOHON M HAyYHO-TIOMYJISIPHOM HH(POPMAIINH, TOTYYECHHON U3 Pa3InYHbIX HCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOTydaeMyt0 HHPOPMAIIHIO;

OPUBOJIUTH NMPUMEPHl BKIAJa POCCHUMCKMX U 3apyOekHBIX YUYEHBIX-(U3UKOB
B pa3BUTHUE HAYKH, 00BSICHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHH;

MCIIONIb30BaTh TEOPETHYECKHWE 3HAaHUS MO (M3MKE B TIOBCEIHEBHON IKU3HU
Uil obecriedeHus 0€30MacHOCTH MpU OOpalieHuH C NpUOOpaMH M TEXHUYECKUMU
yCTPOMCTBAMH, NJIsi COXpPaHEHHsI 30POBbS M COONIOACHHUS HOPM DKOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKaloIlIel cpene;

paboTaTh B TpyMIIE C BHIMOJIHEHUEM Pa3IMYHbIX COIMAIBHBIX POJICH, MIaHUPOBATh
paboTy TpymIbl, palUoOHAIBHO paclpenessTh OO0S3aHHOCTH U IUJIAHHPOBATh
JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJCKBAaTHO OIICHMBATh BKJIAJ KaXKJIOTO
U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBAaEMON IPOOIJIEMBI.

K xonmy oOyuenus B 11 kjacce npeaMeTHbIE pe3ysibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00OYHAIOITUXCSI YMEHUI:

JEMOHCTPUPOBATh, Ha TMpUMepax pojib U MecTo (u3uku B (HOpMUPOBAHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPAa, B PAa3BUTUM COBPEMEHHOM TEXHHUKH H
TEXHOJIOTUH, B MPAKTUYECKON JIESITEIbHOCTH JIIOAECH, ILEJIOCTHOCTh W E€IUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YYUTBHIBATH TPaHUIIBI TPUMEHEHHSI U3YUYEHHBIX (DU3UYECKUX MOJIEIEH: TOYCUHBIN
ANEKTPUYECKUI 3apsijl, JTy4 CBETa, TOYEUHbIH UCTOYHUK CBETA, SAEPHASI MOJEIb aTOMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTIO s/Ipa MpHY PEeIeHNH PU3NYECKUX 3a]1aY;

pacno3HaBath (pU3MUYECKHe SBICHUS (TPOLECCh) M OOBSICHATH MX HAa OCHOBE
3aKOHOB JJICKTPOJUHAMUKH W KBAHTOBOM (U3HMKHU: DJIEKTPUYECKAs TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aMMOJICHCTBUE
MarHuTOB, SJIEKTPOMAarHUTHAs WHIAYKIIUS, TEUCTBUE MAarHUTHOTO IOJIs HA IPOBOJIHUK
C TOKOM M [BWXKYIIUHUCS 3apsii, OSJICKTPOMArHUTHBIE KoOJICOAHHSI Y  BOJIHBI,
MPSIMOJIMHEMHOE PACTIPOCTPAHCHHE CBETA, OTPAKEHUE, TIPEIOMIICHUE, HHTep(EepeHIIns,
mudpakiys U TOJAPU3ANMS CBETa, AUCIEpcHsl cBeTa, (OTOdIEKTpUdYeCKUid IPdeKT
(boToaddexT), cBeTOBOE AaBlieHHWE, BO3HUKHOBEHHE JIMHEWYATOro CIIEKTpa aToma
BOJIOPO/Ia, €CTECTBEHHAS] U ICKYCCTBEHHAs PAAUOAKTUBHOCTH;
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ONKCHIBATh HW3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE, IEKTPUUECKYIO MPOBOJUMOCTD PA3IUYHBIX CPEN) U DJIEKTPOMArHUTHbBIE
sBIieHUS (TIPOIIECChI), UCTIONB3Ys (PU3NUECKUE BEIMUYUHBL: SJICKTPUUECKUN 3apsf, CHUiia
TOKa, OJJEKTPUYECKOE HANpPsUKEHHE, SJIEKTPUYECKOE CONPOTUBIEHUE, PA3HOCTb
HOTEHLUAJIOB, 3JIEKTPOABIKYIIIAs cUila, paboTa TOKa, MHAYKIMS MarHUTHOT'O I1OJIsl, CHJIa
Awmrnepa, cwia JlopeHla, MHIYKTUBHOCTb KaTyIIKH, HHEPrHsl 3JIEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MIEPUOJT M YacToTa KoJeOaHui B KoJeOaTeTbHOM KOHTYpE, 3apsia U
CHJIa TOKa B TpOIlECCe TapMOHHMUYECKUX BJICKTPOMArHUTHBIX KosieOaHUi, (OoKycHOe
paccTossHME W ONTHYECKas CWia JIMH3bl, MPU ONHCAHUM MPABUIBHO TPAKTOBATh
(u3NYECKUI CMBICI UCHOJIB3YEMBIX BEJIIMYMH, UX 0003HAYEHMs U €IMHULIbI, YKA3bIBaTh
(opMyJibl, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BEJIUUNHY C IPYTUMH BEIUUYUHAMY;

ONKCHIBATh U3YUEHHBIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, UCIONb3YS (PU3HUECKHUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YACTOTA CBETA, SHEPTUS
U UMITYJIbC (POTOHA, IEPHOJ] MOy pacIiaja, SHEPTUs CBSI3U aTOMHBIX sIJIEep, IPU ONIMCAHUU
IPABUJIBHO TPAKTOBATH (PU3HUECKUN CMBICI UCIIOJIb3YEMBbIX BEIUYUH, UX 0003HAUYECHUS U
€AVHUIIBI, YKa3blBaThb (POPMYJbl, CBS3bIBAIOLIME JAaHHYI (DU3NYECKYI0 BEIUYUHY
C IpyTMMH BEJIMYMHAMU, BBIYHMCIIATh 3HAUCHHE (PU3NYECKON BETUUNHBL;

aHAJIU3UPOBATh (PU3MUYECKHE MPOLIECCHI U SIBJICHUS, UCIIOJIBb3YSI (PU3NYECKUE 3aKOHBI
Y NpUHUMIBL: 3aK0OH OMa, 3aKOHBI ITOCJEN0BATEIBHOTO U MMAPAUIEIBHOTO COEAMHEHUS
IIPOBOJHUKOB, 3aKOoH Jxkoyis—JIeHna, 3aKOH 3JE€KTPOMAarHUTHOW WHIYKIWH, 3aKOH
NPSMOJIMHEMHOTO PACIPOCTPAHEHHSI CBETA, 3aKOHbl OTPAKEHUS CBETa, 3aKOHbI
NPEJIOMJIEHUS] CBETa, ypaBHEHUE OWHINTEHHA s (oTod(dPeKTa, 3aKOH COXpaHEHUS
DHEPIUHU, 3aKOH COXPAHEHMS HMITYJIbCA, 3AKOH COXPAHEHHs JIJIEKTPUUYECKOrO 3apsfa,
3aKOH COXPaHEHUsI MacCOBOI0 YHCJIA, MOCTYJIaThl bopa, 3aK0H palnoOaKTUBHOIO pacnaja,
OpU 3TOM pa3iuyaTh CJIOBECHYI (OPMYJIMPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BBIPKEHHE U YCIOBUS (TpaHULbL, 00JIaCTH) TPUMEHUMOCTH;

ONpPENENATh HANPABJICHUE BEKTOpPA WHAYKLUMM MAarHUTHOIO IIOJI IPOBOJHHKA
C TOKOM, cujibl AMmnepa u cuibl Jlopenua;

CTPOUTb U OINHUCHIBATh M300pa)K€HHE, CO3[1aBaEMOE€ IUIOCKUM 3€pKaJiOM, TOHKOM
JIMH301;

BBIMOJIHATH SKCIIEPUMEHTHI [0 UCCIIEOBAHUIO (PU3NUYECKUX SIBJICHUN U MPOLIECCOB
C HCHOJb30BAaHUEM IPSAMBIX, U KOCBEHHBIX W3MEpPEHUIl: ImpH 3TOM (OPMYJIHPOBATH
npobsieMy/3aady M TUIOTE3y Y4eOHOro OKCIIEpUMEHTa, CoOHpaTh YCTaHOBKY
U3 MPEAJIOKEHHOTO 000PYI0BaHUsL, TPOBOJIUTH OMBIT U (HOPMYITUPOBATH BHIBOIbI;

OCYLIECTBJISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYUH, IPU ITOM
BbIOMpaTh ONTHUMAbHBIA CIHOCOO HM3MEPEHMs] M HCIOJIb30BaTh HM3BECTHBIE METOJbI
OLICHKU ITOIPELIHOCTEN U3MEPEHHU;

UCCIIEIOBaTh 3aBUCUMOCTH (U3NYECKUX BEIUYMH C HUCIOJIb30BAHUEM MPSMBIX
U3MEpPEHUI: TpPU HTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATh PE3YJIbTATHI
MOJly4Y€HHOM 3aBUCUMOCTH (PU3WYECKUX BEJIUYUH B BUJAE TaONHIl M TpaduKOB, J€1aTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEeI0BAHMUS;
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co0roaTh mpasuiia 6€30MacHOro TpyAa MpH MPOBEICHUH HCCIEA0BaHNN B paMKax
y4eOHOTO 3KCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHON JAeATeIbHOCTH
C HCMOJIb30BAHUEM HU3MEPUTENBHBIX YCTPOMCTB U JJAOOPATOPHOIO 000PYI0BAHNUS;

pemarh pacyéTHbIE 3a7aud C SBHO 3aJaHHOW (DU3UUYECKON MOJAENBIO, MUCTOIb3Ys
bu3nUecKkue 3aKOHBI W TMPHUHIMIIBI, HA OCHOBE aHAlM3a YCIOBHUS 3a/1aud BBIOUPATH
(bU3UYECKYI0 MOJIENb, BBIACIATH PU3NYECKUE BETUYUHBI U POPMYIIbI, HEOOXOUMBIE JISI
e peleHusi, TPOBOAUTh PACUYEThl U OICHUBATh PEATbHOCTH MOJTYYCHHOTO 3HAUCHUS
(U3UYECKON BEITMUNHEI;

pemiaTh KayeCTBEHHBIC 3aJlayd: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPECUUBYIO
LEMOYKY PACCYX ICHUI ¢ OMmopod Ha H3y4YeHHbIC 3aKOHbI, 3aKOHOMEPHOCTH U
busnueckue SBICHUS;

MCIIONIb30BaTh MPH PEUICHUH YYeOHBIX 3a/ad COBPEMEHHBbIE HH(OpPMAIMOHHBIC
TEXHOJOTHH JUIS TIOWCKAa, CTPYKTYPUPOBAHHS, HWHTEPIPETAlMA U TPEACTABICHUS
y4eOHOI ¥ HayYHO-TIOMYJIIPHOW HH(POPMAIIMH, TIOTYUYEHHON U3 PA3INYHBIX HCTOUYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOJTydYaeMy0 HHPOPMAIHIO;

OOBSCHATh NPUHLUIIBI JEUCTBUS MAaIUH, MPUOOPOB M TEXHUYECKUX YCTPOICTB,
pa3ianuaTh yCIOBHUS MX O€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHOM KU3HH;

MPUBOIUTH TPUMEPHl BKIaJa POCCHUCKUX W 3apyOexHBIX YUYEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHUE MIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B IOBCEIHEBHOM KH3HU
UIsl obecriedeHus 0€30MacHOCTH MpU OOpalieHuu C NpUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMM, AJII COXPAHEHUS 370pOBbSA U COONIOACHUS HOPM SKOJOTHYECKOIO
MOBEICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B IpyMIE C BHIMOJIHEHUEM Pa3IMUHbIX COIMAIBHBIX POJIEH, MIIaHUPOBATh
pa®oTy Tpymmbl, palUoOHAIbHO paclpenessTh O0s3aHHOCTH U IJIAHUPOBATh
JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYyalMsX, aJCKBATHO OIEHUBATh BKIAJ KaxXJI0TO
U3 YUYaCTHUKOB TPYIIIHI B PEIICHNE pacCMaTPUBAEMON TTPOOIIEMBI.
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TEMATHYECKOE INIAHUPOBAHUE!

10 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUIBI 1€ATEILHOCTH
pa3ziesioB U TeEM [IporpammHoe conepxanue
/o 4acoB 00yJarommxcsl

y4eOHOro IpeaMeTa

Pa3znen 1. ®u3uka U MeTOAbI HAYYHOI0 MO3HAHUS

1.1 | ®usuka u MeToabI 2 ®u3uka — HayKa 0 IpUpPOJIE. N3yyeHune HaydHbIX (3IMIOUPHUUECKUX U
HAy4YHOT'O MO3HAHUS Hayunblie MeTO1bI TO3HAHUS TEOPETHUYECKHUX) METO/I0B ITO3HAHUS
OKpY’KaroIero Mupa. OKpPY’KaroIlero Mupa.
Ponb 3xkcniepumenTa u Teopun OO6cy:xeHne rpaHull TpUMEHUMOCTH
B IIPOLIECCE IIO3HAHUS IPUPOIBI. (U3NYECKUX 3aKOHOB U TEOPHIA.
DKCIEpUMEHT B (hU3UKE. PaGoTa B rpyrire mo noaroToBke
MonennpoBanue GpU3NIECKUX KOPOTKHX COOOILEHUH O POJIU U MECTE
SIBIICHUM U mpolieccoB. Hay4uHbie (GU3UKU B HAyKE U B IPAKTHUECKON
runore3bl. Gu3nuecKue 3aKOHbI U NEATEILHOCTH JIFOIEH.
TE€OpHH. I paHULIBI IPUMEHUMOCTH JleMOHCTpaI¥sI aHAJIOTOBBIX U
(pusnueckux 3akoHOB. [TpuHIMIT U(pPOBBIX H3MEPHUTENBHBIX IPHOOPOB,
COOTBETCTBHS. KOMITbIOTEPHBIX TATYUKOB.
Ponp u Mecto Qpusukn OcBoeHue OCHOBHBIX TPUEMOB padOThI
B (pOpPMHUPOBAHUHU COBPEMEHHOM ¢ mudpoBoi 1abopaTtopueit o husnke
HAay4YHOW KapTUHBI MUDPA,
B [IPAKTHYECKON JIEATEIIbHOCTH JIFOJIEN
Hroro no pazgeny 2

! TIpu paspaboTke paboueii IPOrpaMMel B TeMaTHYECKOM IIAHUPOBAHMH JOJKHEI OBITH YYTEHBI BO3MOKHOCTH MCIIOIb30BaHMUS SIEKTPOHHBIX (IU(PPOBHIX)
00pa30BaTeIbHBIX PECYPCOB, ABISIONINXCS YIeOHO-METOANUECKUMHU MaTepHallaMt, COJCPKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 00pa3oBaHUU.
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Pa3zgen 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe JBHXKEHHUE.
OTHOCUTENTBHOCTh MEXAHUYECKOTO
nBkeHus. Cucrema oTcyéTa.
Tpaekropusi.

[Tepemenienue, CkOpoCcTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHUE MaTEpHAIbHOM TOUYKH,
UX TIPOEKIIMU HA OCU CUCTEMBI
koopauHat. CloxxeHue
NEPEMEILICHUN U CTI0KEHUE
CKOpOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IIPSIMOJIMHENHOE JIBUKECHHUE.
['paduku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
NepEMEILICHHS] MaTEPUATbHON TOUKH
OT BPEMEHH.

CBobOosHOE MajieHue. Y CKOpeHue
CBOOO/IHOTO ITaJICHUS.
KpuBonnHenHoe 1BUXEHHE.
JIBrKeHHe MaTepUaIbHOM TOYKHU
10 OKPY>KHOCTH C TTIOCTOSTHHOM TI0
MO/JIYJII0 CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEWHAsA CKOPOCTb.
[Tepuon 1 yactora obpareHusl.
[{eHTpOCTpEMUTENIBHOE YCKOPEHHUE.
TexHuyeckue yCcTponucTBa u

IIpoBeneHne SKCIEPUMEHTA: U3YUEHUE
HEPABHOMEPHOTO JIBUKEHUS C LIEJIbIO
ONpEIEJICHNS] MTHOBEHHOW CKOPOCTH;
HCCIIEIOBAHUE COOTHOIIEHUS MEXKTY
MyTSAMH, IPOUJICHHBIMU TEJIOM

3a MOCJIEIOBATEIIbHBIE PABHBIE
MIPOMEKYTKHA BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBU>KCHUU

C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO;
M3YUYCHUE IBUKEHUS IIApUKa B BI3KOU
YKUJIKOCTH; U3YUYEHUE JIBHXKCHUS TEa,
OpOIIIEHHOTO TOPU30HTAIBHO.
OOBsiCHEHNE OCHOBHBIX MPUHITUIIOB
JIEVCTBHS TEXHUUECKUX YCTPOUCTB,
TaKuX KakK: CIIUJIOMETP, IEMHbIE U
pPEMEHHBIE Nepe/iaun JBHKECHUS; U
yCJI0BUM UX 0€30MaCHOTO
MCIIOJIb30BaHUs B MOBCEIHEBHOM
KU3ZHHU.

Pemienune pacu€THbIX 3a7a4 € ABHO
3QTAaHHOM (PU3HYECKON MOJCIBIO

C UCTIOJIH30BAaHUEM OCHOBHBIX (POPMYIT
KUHEMAaTUKH.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEN KHHEMATHYECKUX
BEJIMYMH OT BpEMEHU

JUJ1s PABHOMEPHOTO
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MPAKTUYECKOE IPUMEHEHHE:
CIUJIOMETP, IBUKEHUE CHAPSI/IOB,
LIENHbIE U peMEHHBIE TIEpeaun

Y pPaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
JBHYKCHUS.

Pacnio3znaBanue pu3nueckux siBICHUN
B YUEOHBIX OMBITAX U OKPYXKAIOICH
KU3HH: PABHOMEPHOE U
PABHOYCKOPEHHOE MPSMOJIMHENHOE
JBUKEHHE, CBOOOIHOE MaJICHUE Tel,
JBUKEHUE TTO OKPY>KHOCTH.

Onucanne MEXaHU4ECKOTO ABUKCHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpJUHATA, MYTh,
IepeMEIEHUE, CKOPOCTh, YCKOPECHHUE.
PaboTa B rpynmnax npu mjiaHupoOBaHUM,
IIPOBEICHUH U HHTEPIPETALNH
PE3yIbTATOB OIBITOB M AHAJIU3E
JIOTIOJTHUTENBHBIX UICTOYHUKOB
MH(OpMaIUU IO TEME

2.2

Jlnnamuka

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. [lepsbiii 3akoH HproTOHA.
NuepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [IpuHuun
CyIepno3ulnu Cuil. Bropou 3akoH

HrroToHa mist MatepuaibHOM TOYKH.

Tperuit 3akoH HeroToHA

JUTSI MAaTEpUAIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUS.
Cuna Tsoxectu. [lepBas
KOCMHYECKAsi CKOPOCTb.

CpaBHeHuUE Macc B3aUMOJICHCTBYIOLIUX
TEJL.

N3yuyeHne 3aBUCUMOCTH CHUJIBI
yIOpyrocTu oT AehopMariii; CpaBHEHHUE
CHWJI TPEHUSI TTOKOsI, KAUCHUS U
CKOJIbKEHHSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBenenue 3xcniepumMeHTa:
HCCJIEIOBAHUE 3aBUCUMOCTH CHJI
YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE
U pE3UHOBOM 00pasle, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunbl TpeHus (moxos,
CKOJIbKCHUSI, KaueHus).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHHsI CKOJIBKEHUS U CUla
TpeHus nokos. Koappuunent
TpeHus. Cuia COnpOTHUBIICHUS
IIPY IBM)KEHHUH TEJIA B )KUIKOCTH
WM rase.

ITocTynarenpHOE U BpaIaTeJIbHOE
JBU>KEHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpameHus. [Ineyo cumbl. Y cioBus
paBHOBECHUS TBEPAOTO TEA.
TexHuueckue yCcTpoucTsa u
IPaKTUYECKOE MPUMEHEHUE:
NOJIIUITHUKH, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedhopmarum; N3y4eHUe TBIKCHUS
Opycka 1o HaKJIOHHOM TIJIOCKOCTH;
UCCJIEIOBAHKE YCIOBUM paBHOBECHS
TBEPIOTO TeJla, UMEIOIIETO OCh
BpalIeHUsl.

OObsicHEHUE 0COOCHHOCTEH
PaBHOMEPHOTO M PaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO JIBUXKEHUS,
CBOOOJTHOTO TaJICHUS T, TBUKECHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproTona, 3aKk0Ha BCEMUPHOTO
TATOTCHMUS.

OOBsICHEHNE OCHOBHBIX MPUHITAIIOB
JEUCTBUSI TIOIIUITHUKOB U UX
MPaKTUYECKOTO IPUMCHCHHUS.
OObsicHEHUE IBUYKEHUS UCKYCCTBEHHBIX
CIIyTHUKOB.

Pemenue pacu€THbIX 3a71a4 C SBHO
3aIaHHON (PU3UYECKON MOJAECIBIO

C UCII0JIHb30BaHUEM OCHOBHBIX 3aKOHOB
1 (GOpMyJ TMHAMUKHU.

Pacnio3naBanue Gpuznyueckux siBICHUN
B Y4EOHBIX OMIBITAX M OKPYKAIOIeH
KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
Ananu3 GpU3NIECKUX MPOIIECCOB U
SBJICHUH C UCTIOJIb30BAaHUEM 3aKOHOB U
MPUHIIMIIOB: 3aKOH BCEMUPHOTO

32




tarotenus, I, II u III 3akonsl HeroTOHA,
MIPUHIIUIT CYTIEPHO3ULINU CHJI, IIPUHIIAII
PaBHOIIPABHOCTH MHEPIIMATIBHBIX
CHCTEM OTCYUETA

2.3

3aKOHBI COXpAaHEHUS B
MEXaHUKe

Nmmynibc MaTepraibHON TOYKH
(Tena), cucTeMbl MaTEpHATBHBIX

To4eK. IMIyJibC CUIIBI U U3MEHEHUE
VMITYJIbCA TeJIa. 3aKOH COXPAHEHUS
uMIlysbca. PeakTuBHOE JBUKEHUE.

PaboTa cusibl. MOITHOCTD CHJTBI.
Kunernueckas sneprus
MaTepHaIbHON TOUKHU. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPIUH.

[TorenunanbHas 3HEPTHUSL.
[ToreHnunanbHas SHEPrUs yupyro
nehOpMUPOBAHHOMN TIPYKUHBI.
[TorenuunanbHasg SHEPTUS TEa
BOJIM3M TTOBEPXHOCTU 3EMIIH.
[TorenunanbHbIE U
HETIOTECHIUAIbHBIE CHITBL. CBSI3b
pabOoThl HEMOTEHITUATIBHBIX CHII
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPIUH.

Ynpyrue u Heynpyrue

[IpoBeneHne FSKCIEPUMEHTA: U3YUCHHE
a0COJIFOTHO HEYINIPYTOro yaapa

C TTIOMOIIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MaATHUKOB; UCCIICIOBAHHE
CBSI3U PA0OTHI CUJIBI C U3BMEHEHUEM
MEXaHUUYECKOMN IHEPTUH Tesa

Ha MIPUMEPE PACTSHKEHUS PE3UHOBOTO
KIyTa.

OrneHka aOCOIOTHBIX ¥ OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEpPEHUN (PU3NUECKUX
BCJIUYMH.

Pemienue pacu€THBIX 3a7a4 C IBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C MCIIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Penrenne xaueCcTBEHHBIX 3a71a4

C OMIOPOM HA U3YUYEHHBIC B Pa3eiie
«MexaHHMKay» 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3UYECKUe SBICHUS.

Omnucanne MeXaHMYECKOTO JIBHKCHUS C
UCITOJI30BaHUEM (DU3HUCCKUX BEJTMIHH:
MMIYJIbC TEIA, KHHETUYECKAasi SHEPTrus,
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CTOJIKHOBEHUS.

TexHuyeckue ycTporcTa u
IPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KONEP, TPYKUHHBIN
IACTOJIET, ABUKEHHUE PAKET

MMOTEHIUAJIbHAS SHEPTUS, MEXaHUYECKas
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 pU3NYeCKUx MpoLeccoB u
SBJICHUM C UCOJIb30BAHUEM 3aKOHA
COXpaHEHUSI MEXaHUYECKOU SHEPIUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OObsicCHEHUE OCHOBHBIX NMPUHIIUIIOB
JIEUCTBUS U MMPAKTUYECKOTO
MIPUMEHECHUS TEXHUUYECKUX YCTPOIMCTB,
TAKUX KaK: BOJOMET, KOTIEP,
IIPY>KUHHBIN TUCTOJIET.

OObsicHEHUE ABUKEHUS PAKET C ONOPOi
Ha W3y4YCHHbIC (PU3NUECKHE BEJIMUUHBI U
3aKOHbI MEXAHUKH.

Hcnonb30BaHue Mpy MOATOTOBKE
COOOIIEHUM O TPUMEHEHUU 3aKOHOB
MEXaHHUKH COBPEMEHHBIX
UH()OPMAITMOHHBIX TEXHOJIOTUH IS
MOUCKa, CTPYKTYpPUPOBAHMUS,
MHTEPIPETALNN U MPEJICTABICHUS
nH(popMaIuu, KpUTUUECKUN aHau3
noytyyaemMoil uHpopmManuu

[IpoBeneHre KOCBEHHBIX U3MEPEHU,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bU3MYECKUX BEJIMUUH, POBEPKa
MPEI0KEHHBIX THIOTE3

Hroro no pazuneny

18
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Pa3nen 3. MoJiekyJisipHas Gu3uKa 4 TEPMOIMHAMHKA

3.1

OCHOBBI
MOJICKYJIIPHO-
KHHETHYCCKOU TCOPHUHU

9

OCHOBHBIE MOJIOKEHUSA
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH U UX ONBITHOE OOOCHOBAHHE.
BpoyHOBCKOE IBHKEHUE.
Huddyzus. Xapakrep ABUKCHHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEW U TBEPABIX TEN U
00BsCHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX Mojener. Macca u
pa3mepsl MoJieKyJl. KonnuecTBo
BemiecTBa. [locTosiHHas ABoraspo.
TeroBoe paBHOBECHE.
Temmieparypa u €€ nsmepeHue.
[ITkama remneparyp Llenscust.
Mopenp uneajapbHOro rasa.
OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKOMN
TEOPUHU UJICATBLHOIO rasa.
AOcoioTHas TeMreparypa Kak Mepa
CpeIHEN KHHETHUYECKON SHEPTUU
TEIJIOBOTO JBIXKEHUS YaCTHI] Ta3a.
[ITkama remneparyp KenbBuna.
["a30BbI€ 3aKOHBI. Y paBHEHUE
MenpaeneeBa—Kitanenpona.

3akoH JlansToHa. M30mpoiiecchl

IIpoBeneHue 3KCIEpUMEHTA:
ONpEIEJICHUE MAacChl BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpeHU 00bEMa KOMHATHI, TaBICHUS
Y TEMIIEPATypPhl BO3/IyXa B HEW;
HCCIIEIOBAHUE 3aBUCUMOCTH MEXKTY
rapaMeTpaMH COCTOSTHUS Pa3peKEHHOTO
rasa.

OneHka a0COJIFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MepeHUN PU3NIECKUX
BEJINYHMH.

OObsicCHEHUE OCHOBHBIX MPUHIIAIIOB
JENUCTBUN TEpMOMETpa U OapoMeTpa U
yCJI0BUM UX 0€30MaCHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOM
KU3ZHHU.

Pacnio3naBanue Gpuznyeckux siBICHUN

B y4€OHBIX OMBITaX U OKPYKaroIIen
KU3HU: TUdPy3usi, OpOyHOBCKOE
JIBH)KCHUE.

Onucanue TEMNJIOBBIX SBICHUN

C UCTIOIh30BaHUEM (DU3UIECKUX
BEJIMYMH: JIaBJICHUE Ta3a, TeMIIepaTypa,
CpeaHsisi KHHETUYECKasi SHEeprusi
Xa0TUYECKOTO JBUXKEHUSI MOJIEKY I,
CpEIHEKBagpaTH4Has CKOPOCTh
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B MJI€aJIbHOM T'a3€ C MOCTOSIHHBIM
KOJMYECTBOM BEILlECTBA.
['padmyeckoe mpencraBacHUe
U30IPOLIECCOB: U30TEPMA, U30X0pa,
n3o0apa.

TexHuyeckue ycTporucTBa
MPAKTUIECKOE MPUMEHEHHE!
TEPMOMETp, OapoMeTp

MOJIEKYJL.

AHanu3 GU3NYECKUX MPOILIECCOB
SIBIICHUM ¢ ucmnojib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEHEN
KMHETUYECKOW SHEPTUH TETUIOBOTO
JBIDKEHUS MOJIEKYJI C a0COTFOTHOU
TEMIIEPaTypPOM.

Pemienne pacu€THbIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C HCIO0JIb30BAHHEM OCHOBHBIX
nosoxeHuit MKT, 3akoHOB 1 popmMy
MOJIEKYJIIPHOHN (DU3HKHU.

Pabota B rpynmax npu mjiaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
pPE3YJIbTATOB OIBITOB U aHAJIIN3E
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB
MH(OpMaIKU IO TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepmoanHaMuueckasl cucTema.
BHuyTpeHnHss sHeprus
TEPMOJIMHAMHYECKOW CUCTEMBI U
CIOCOOBI €€ N3MEHEHUSI.
KonugecTBo TemnoTs u padora.
BHyTpeHHs1s1 5HEprUsa OJHOATOMHOTO
HJealbHOro ra3a. Buabl
TEIUIONEPEIaun: TEMJIONPOBOAHOCTb,
KOHBEKIIHS, U3JIyYCHHE. Y JeIbHAs
TEIUIOEMKOCTh BELIECTBA.

IIpoBeaeHuE SKCIIEPUMEHTA: U3MEPEHUE
YAEIBbHOU TEIIIOEMKOCTH BELIECTBA.
OrnieHKa aOCOJIFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEpPEHUN (HU3NIECKUX
BEJIMYMH.

N3yuenue Mojeneit mapoBoit TypOWHBI,
JIBUTATEII BHYTPEHHETO CTOPAHUs,
PEAKTUBHOIO IBUTATEIIA.

OObsiCHEHNE PUHITATIOB ACHCTBUS U
YCJIOBHM 6€30M1aCHOTO MCTOIb30BAHMS
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KonugecTBo TEMIoThHI

MIPU TEIUIONIEpeaaye.

[TonsTre 06 agnabaTHOM MpoIecce.
IlepBblii 3aKOH TEPMOJVHAMUKH.
[IprmMeHeHue nepBoro 3aKoHa
TEPMOJMHAMUKH K U30ITPOIIECCaM.
I'paduueckas uaTepnperanus
paboThI raza.

Bropoli 3ak0H TepMOJMHAMUKH.
Heob6patumocTs nporeccon

B IIPUPO/IE.

TennoBbie MamuHbL. [IpUHIUTIEL
JEUCTBUS TEIJIOBBIX MAIIIHH.
[IpeobpazoBanms SHEPTUU

B TEIUIOBBIX MaIllMHAX.
Koaddumuent noneznoro nerctpust
TETJIOBOW MAIIIMHBI.

Hukn Kapuo u ero ko3 puuueHt
IIOJIE3HOT'O JIENCTBUA.
DKOJIOTMYECKHUE TPOOIEMbI
TETJTIOPHEPTETUKHU.

TexHuyeckue ycTponcTsa u
MPaKTUYECKOE MPUMEHECHUE:
JIBUraTellb BHYTPEHHETO CTOpaHus,
OBITOBOM XOJIOIUIILHUK,
KOHJAUIMOHED

B TIOBCEITHEBHOM JKU3HU JBUTATENS
BHYTPEHHETO CTOpaHMsI, OBITOBOIO
XOJIOIUJIbHUKA, KOHJIULIHOHEPA.
Onucanue CBOMCTB TeJ U TEIJIOBBIX
SIBJICHUH C UCIIOJIb30BAHUEM
(bu3nuecKrX BEITUYMH: JaBJICHUE rasa,
TeMIIepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTpEHHSIS SHEprusi, paboTa rasa.
Pemenue pacu€THbIX 3a71a4 C IBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MOJIEKYJISIPHOU (PU3UKH U
TEPMOJIUHAMUKHU.

Pelenne KkayeCcTBEHHBIX 3a/1a4

C ONOPOM Ha U3yYEHHbIE B pa3jee
«MonekynspHas Qpusnka u
TEPMOJIMHAMUKA» 3aKOHbI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SIBJICHHS.

PaboTa B rpymnmax npu aHanmse
JIOTIOJTHUTEBHBIX UCTOUYHHUKOB
uH(pOpMaIUKU IO TEME
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3.3

ArperatHbie
COCTOSIHHS BELIECTBA.
da3oBble NEPeX0bl

[TapooGpazoBaHue 1 KOHICHCALIHS.
Hcnapenue u xunenue.
AOcoIr0THasi 1 OTHOCUTENbHAS
BJIQYKHOCTb BO3/1yxa. HachllieHHbIN
nap. YaenbHas TEIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
amop(HbIe Tena. AHU30TPONUS
CBOMCTB KpucCTauIoB. JKuakue
kpuctajuibl. CoBpeMEHHBIE
Marepuansl. [lnaBnenue u
KpUCTAJTM3anus. Y AebHas TErIoTa
iainenus. Cyomumanus.
YpaBHEHHUE TETUIOBOrO OajaHca.
TexHuueckue yCcTpoucTsa u
IPAKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KAIOPUMETP, TEXHOJIOTUH
NOJIyYEHHS] COBPEMEHHBIX
MaTepHUaJIOB, B TOM YHUCIIE
HAaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTUHU

[IpoBeneHune sKcriepuMeHTa: U3MEPEHNE
OTHOCUTEJIBHOM BIAKHOCTH BO31yXa.
OneHka aOCOJIFOTHBIX U OTHOCUTEIIBHBIX
HOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYUH.

N3yuyeHune cBOMCTB HACHIIIEHHBIX
apoB, COCOO0B U3MEPEHHUS
BIIAXKHOCTH

HaOmronenue kunenus npu
IOHM>KCHHOM JaBJICHUM, HAarPEBaHUS

Y TUTABJICHUS KPUCTAILTTMYECKOTO
BEILECTBA.

OObsicHEHUE NPHUHLIMIIOB JIEUCTBUS U
yCIJIOBUH 06€30I1aCHOTO MCTIOIb30BaHMS

B [TIOBCETHEBHOM KM3HU TUTPOMETPA,
IICUXPOMETpPA, KaJOPUMETPA.

N3ydenne TeEXHOJIOTUI NOITyYEHHUS
COBPEMEHHBIX MaTepUajoB, B TOM YHCIIE
HaHOMAaTEPHAJIOB.

Pemenune pacu€THpIX 3a71a4 C IBHO
3QTAaHHOM (PU3HYECKON MOJCIBIO

C UCII0JIb30BaHUEM YPaBHEHUS
TEIJIOBOro OajaHca.

Pelenne KkayeCcTBEHHBIX 3a/1a4

C OIIOPOM HAa U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SBJICHUS 110 TEME.
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Pacnio3znaBanue pu3nuecKux sABICHUN
B YUEOHBIX OMBITAX U OKPYXKAIOICH
KU3HU: AepopMarus TBEPBIX Tell,
HarpeBaHue 1 OXJIaXJIEHUE Tell,
M3MEHEHUE arperaTHbIX COCTOSTHUN
BEIIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJISIPHOM
buzuKH.

Hcnonb3zoBanne HHPOPMaLMOHHBIX
TEXHOJIOTHH [l IOUCKa,
CTPYKTYpUPOBaHUs, UHTEPIPETALIUU U
npecTaBiIeHust HHpopMauu mpu
MOJIFOTOBKE COOOIIIEHUI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJMHAMUKYU B TEXHUKE

Y TEXHOJIOTHUSIX

Hroro no pazgeny 24
Pa3znen 4. DinekTpoaAMHAMHUKA
4.1 | DnekTpocTaTrka 10 DnekTpuzanus tei. JnekTpuueckuid | [IpoBeneHne 3KkCriepuMeHTa: U3MEPEHUE

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHMKY,
JABJICKTPUKU U TTOJTYITPOBOJHUKH.
3aKOH COXpPaHEHHUS IEKTPUUIECKOTO
3apsa.

B3anmoneiicTBue 3apsioB. 3aKOH
Kynona. ToueuHblid 37€KTPUUYECKUI
3apsii. DNEKTPUUECKOE MOJIe.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OrneHka aOCONIOTHBIX ¥ OTHOCHUTEJIHLHBIX
MOTPEUTHOCTEN U3MepEeHUN (PU3NUECKUX
BEJIMUMH.

N3y4yeHne npuHIUIIOB IEUCTBUS
AJIEKTPOCKOIIA, IIEKTPOMETPA,
KOHJEHCATOopa.

N3yyeHue npruHUMUIIOB JIEUCTBUSA
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Hanpsok€HHOCTB AIIEKTPUYECKOTO
nosis. [IpuHuun cynepno3unuu
BJIEKTPUYECKUX Tonen. JInnnm
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaboTa cui 31eKTpoCcTaTuyecKoro
nons. [lorennnan. Paznocts
noTeHumanoB. [IpoBogHuky u
JADJICKTPUKH B
AIEKTPOCTATUYECKOM TIOJIE.
JlnaexTpruueckast IpOHULIAEMOCTb.
DnekTpoéMkocTh. KoHmencarop.
DIIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCAaTopa. DHEPrus
3apsKEHHOT0 KOHJIEHCATOpa.
TexHuyeckue ycTponcTBa u
MPAKTUYECKOE MTPUMEHCHHUE:!
3JIEKTPOCKOIL, 3JIEKTPOMETD,
3JIEKTPOCTATUYECKAsl 3allINTa,
3a3eMJICHUE AIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOIMMUPOBAIIbHBIN
armapar, CTpyMHbIN IIPUHTED

U ycIoBUM 0€30MacHOro MpUMEHEHUs

B [IPAKTUYECKOU KU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOTO
pPUHTEPA.

PaccmoTpenue pusnyeckux OCHOBaHUM
AIEKTPOCTATUYECKOMN 3aIUTHI U
3a3eMJIEHUS DIIEKTPOIIPUOOPOB.
Pemenue pacu€THbIX 3a71a4 C IBHO
3aIaHHOM (PU3UYECKON MOJAEIBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
U GOpMYJI JIEKTPOCTATUKH.

Pemenne kayecTBEHHBIX 33]1a4

C ONOPOU HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE
SIBJICHUSI DJIEKTPOCTATUKHU.
Pacno3naBanue pu3n4eCcKux sBJICHUM
B Y4€OHBIX ONBITAX U OKPYKaIoIEn
KU3HU: SJICKTPU3ALIMS TEl,
B3aUMOJICUCTBHE 3apsII0B U OOBSICHEHUE
WX Ha OCHOBE 3aKOHOB U (hOpMYyJT
ANEKTPOCTATUKH.

OnucaHne 3y4eHHBIX CBOMCTB
BEILECTBA U JIEKTPUUYECKUX SIBJICHUI

C UCIIOJIb30BAHUEM (PU3UUECKHUX
BEJIMYMH: 3JIEKTPUYECKUM 3apsif,
HaIpPsHKEHHOCTD AIEKTPUYECKOTO MO,
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NOTEHLMAN, Pa3HOCTh TOTEHIIUAJIOB,
AJIEKTPOEMKOCTb.

AHann3 GU3NYeCcKuX MpOIECCOB U
SIBJICHUH C UCIIOJIb30BAHUEM
(U3NYECKUX 3aKOHOB: 3aKOHA
COXpaHEHUS JIEKTPUUECKOTO 3apsa,
3akoHa KynoHna.

PaboTa B rpynnax npu aHaiuse
JIOTIOTHUTEIHHBIX HCTOYHHUKOB
uH(GOpPMaIMU U IOJITOTOBKE COOOLIECHUI
O IIPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKU
B OKpY’KaroIlen *U3HU U IPUMEHEHUH
UX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

TokH B pa3inu4HbIX
cpenax

12

DJIEKTPUYECKUI TOK. Y CIIOBUSA
CYyLIECTBOBAHUS AJIEKTPUUECKOTO
toka. Mctounuku Toka. Cuja Toka.
ITocTOSIHHBIN TOK.

Hanpsixenue.

3akoH OMa [ y4acTKa LeMHu.
DJIEKTPUUECKOE COMTPOTUBIICHUE.
VY 1ebHOE CONIPOTUBIIEHUE
BemiecTna. IlocienoBarenbpHoe,
napayjieIbHOE, CMEIIAHHOE
COEJIMHEHUE MPOBOJHUKOB.
Pabora snexTpruyueckoro Toka.
3akoH [[>xoyns—JIenna. MomHoCTh
3JIEKTPUYECKOTO TOKA.

[IpoBeneHne 3KCIIEpUMEHTA: U3YUYEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3mepenue DJ1C ncrouyHmkKa ToKa u ero
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0JICHHE JICKTPOJIN3a.

OrneHKa aOCOJIFOTHBIX U OTHOCHUTEIBHBIX
MOTPEUTHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJIMYUH.

OObsicCHEHUE PUHITATIOB ACHUCTBUS U
YCJIOBHI 0€3011aCHOTO TPUMEHEHUS
aMIlepMeTpa, BOJLTMETPA, pEoCTaTa,
HMCTOYHUKOB TOKa,
AJIEKTPOHArPEBATEIBHBIX U
AIIEKTPOOCBETUTENIBHBIX MPUOOPOB,
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DNEKTPOABIKYIIAs CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUISl TIOJTHOM (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAs! TPOBOJANUMOCTh
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
CONIPOTUBJICHUSI METAJIJIOB

OT TeMIEpPaTyphl.
CBepXnpOoBOIUMOCTb.
DIIEKTPUYECKUI TOK B BAKYyME.
CBOICTBA AIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs U
pUMecCHasi IPOBOAUMOCTh
MOJTypPOBOAHUKOB. CBOMCTBA
p—Nn-nepexona.
[TonymipoBOTHUKOBBIE TIPUOOPHI.
DJIEKTPUYECKUM TOK B pacTBOpPaX U
pacruiaBax 3J€KTPOJIUTOB.

QHGKTpOHI/ITI/I‘-IeCKaH AUucconuranms.

DIIEKTPOIIH3.
DJIEKTPUYECKUM TOK B ra3ax.
CaMoCTOSTENbHBIN U
HECAMOCTOSTEIIbHBIN pa3psLl.
Monnus. [Inasma.
TexHnYecKne yCTpOMCTBA U

TEPMOMETPA CONTPOTUBIIEHUS,
BAKYYMHOTO JIN0J1a, TEPMUCTOPOB U
(hOTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JINOJOB, TAIIbBAHUKHU.

Pemenne pacu€THbIX 33724 C SIBHO
3aTaHHOM (PU3HYECKON MOJCIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocTossHHBIN
ANEKTPUYECKUI TOK».

Pacno3naBanue puznyeckux siBJICHUN
B YU€OHBIX ONIBITAX M OKPYKaIOLEeH
YKU3HU: BJICKTPUYECKas IIPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JEHUCTBHUS TOKA.

AHanu3 3MEKTPUYECKUX SIBJICHUU U
IIPOLIECCOB B LEIAX MOCTOSTHHOTO TOKA
C MCIIOJIb30BaHMUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBLHOTO U MAPAIIIETBHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyins-Jlenna.

Onucanue u3y4yeHHbIX CBONCTB
BEIIECTB U JICKTPUUYECKUX SBICHUN

C HCTIOJIb30BaHUEM (DU3HUUECKUX
BEJIMYMH: JICKTPUUYECKUUN 3apsil, CUJia
TOKa, 3JICKTPUUECKOE HAINPSKEHNUE,
AIEKTPUYECKOE CONPOTUBIICHHUE,

42




IPaKTHYECKOe TIPUMEHEHUE:
aMIIepMeTp, BOJIBTMETP, PEOCTaT,
HMCTOYHHUKH TOKa,
AJIEKTPOHATPEBATEIBHBIC MPUOOPHI,
AJIEKTPOOCBETUTEIIHHBIC TIPUOOPHI,
TEPMOMETP COTPOTHUBIICHUS,
BaKyyMHBIHN O], TEPMUCTOPHI U
(bOoTOpPE3UCTOPHI,
MTOJTYTTPOBOTHUKOBBIN O/,
raJlbBaHUKA

pa3HocTh notenuuanos, IJC, pabora
TOKa, MOIIIHOCTh TOKA.

Hcnonb3zoBanue HHPOPMaIMOHHBIX
TEXHOJIOTHH 15 TIOMCKA,
CTPYKTYpHUPOBaHUS, UHTEPIIPETALIUU U
MpeACcTaBIeHNs] HHPOPMALIMH TTPU
MOJATOTOBKE COOOIICHHUI O TPUMEHEHUHU
3aKOHOB MTOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

Hroro o pazgeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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11 KUIIACC

DJIEKTPOMAarHuTHAs
WHIYKITAS

B3anmoaeiicTBiE MOCTOSHHBIX
MarouToB. MarHuTHoe 1oJie.
BekTop MarHuTHOM MHIYKIWU.
[IpyHIMT Cynieprno3uuun
MarHMTHBIX TTojaeH. JInnuu
MarHuTHOM MHAyKuuK. Kaptuna
JIMHUN MarHUTHOW MHIYKIIUU OIS
MOCTOSIHHBIX MAarHUTOB.
MarauTtHo€e 1oje NpoOBOJHUKA

¢ TokoM. KapTrHa TuHUNA UHIYKIAU
MarHuTHOTO MOJIS JJIMHHOTO
MPSIMOTO TPOBOIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O ITPOBOJIHMKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena.
BzaunmopericTBre NpoOBOIHUKOB

C TOKOM.

Cuita Amnepa, €€ MOyJIb U
HaIpaBJICHHUE.

Cuna Jlopenna, e€ MoayJib U
HanpasieHue. JIBrxeHue
3apsKEHHOM YaCTHUIIbI

HaumeHnoBanue
No KomunuectBo OcCHOBHBIE BUJIbI ACATEIIBHOCTH
pa3liesIoB U TEM [IporpammHoe conepxanue
/T 9JacoB 00yJaroIxcs
y4eOHOro npeaMera
Pasznen 1. Dnexkrpoannamuka
1.1 | MarauTHoOe noJe. 11 ITocTOsTHHBIE MATHUTHI. [IpoBeaeHUE SKCIIEPUMEHTA: N3YUECHHUE

MAarHATHOTO IOJIS KaTYIIKH C TOKOM;
WCCIIEIOBAHNE JEUCTBUS ITOCTOSTHHOTO
MAarHuTa Ha paMKy C TOKOM;
VCCIICIOBAHUE SIBJICHUS
AIEKTPOMAarHUTHON UHIYKIIUH.

OneHka a0COIFOTHBIX U OTHOCUTENIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NYECKUX
BEJINYHH.

OObsicHEeHNE PUHLIUIIOB ACHCTBUS U
ycJI0BU# 0€3011acHOr0 MPUMEHEHHUS
ITOCTOSTHHBIX MArHUTOB,
AIIEKTPOMArHuTOB, JJIEKTPOABUTATEN,
YCKOpUTEIIEH DJIEMEHTAPHBIX YaCTHIL,
VHIYKIHOHHOM NEeYHU.

Pemrenue pacu€THbIX 3a1a4

Ha pUMeHeHne (POpPMyJT TEMBI
«MarauTtHoe noJie. DIIEeKTpOMarHuTHas
WHIYKIUS.

Pemenne kayeCcTBEHHBIX 3a/1a4

C OIIOPOU Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE
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B OJJHOPOJIHOM MarHUTHOM TIOJIE.
Pa6ota cumnsl Jlopenna.

SIBiieHME 2NEKTPOMArHUTHOM
nHaykuuu. [loTok BekTopa
MAarHuTHOW UHIYKIUU.
DIEKTPOBUXKYILAsl CUJIA UHYKIIHUH.
3aKOH JIEKTPOMarHuTHON
nHaykuuu Papanes.

Buxpesoe aiekTpuueckoe 1mose.
DIIEKTPOABHKYIIAS CUJIA UHIYKIIUU
B IPOBOJIHUKE, ABUKYILEMCS
MOCTYIATEIBHO B OJTHOPOJHOM
MAarHUTHOM I10JIE.

[IpaBuio Jlenna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHIYKIIMH. DIEKTPOABIKY 1A
CUJIa CAMOUHYKIIUH.

DHeprusi MAarHUTHOTO TOJIs1 KaTYILKH
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuyeckue ycTponucTsa u
MPAKTUYECKOE MPUMEHEHUE:
MMOCTOSIHHBIE MATrHUTBHI,
3JIEKTPOMArHUTHI,
AJEKTPOIBUTATEIIb, YCKOPUTEIIH
AJIEMEHTAPHBIX YaCTHII,
VMHIYKIIMOHHAS N1€Yb

ABJICHHS TeMbl « MarHUTHOE TOJIE.
DNEeKTpOMarHUTHAsI MHTy KIS
OnpeneneHne HaNpaBIICHNUs BEKTOpa
WHIYKIWUWA MarHUTHOTO MOJIs
IPOBOJHMKA C TOKOM, CHJIbI AMIepa
u cwibl JIopeHna.

Pacno3znaBanue pu3nueckux sBJICHUN
B Y4€OHBIX ONBITAX U OKPYKaOIIEH
KU3HU: B3aMOJICIICTBUE MarHUTOB,
AIIEKTPOMArHUTHASL UHIYKIUS,
JEMCTBUE MarHUTHOTO MOJISl Ha
IIPOBOJIHUK C TOKOM M JIBHOKYLIUICS
3aps.

AHanu3 3IeKTPOMarHUTHBIX SIBJIEHUI
C MCMOJb30BAHUEM 3aKOHA
AIIEKTPOMATHUTHON WHIYKIIHH.
OnucaHue n3y4yeHHbIX CBOMCTB
BEILECTB U AJIEKTPOMAarHUTHBIX
SBJICHUH C UCITOJIb30BAaHUEM
(bU3MYECKUX BEJIMYUH: UHIYKIHUS
MarHuTHOIO MOJis, Cuiia AMIepa, cuia
JlopeHua, UHAYKTUBHOCTh KaTyIIKH,
DHEPIHUA ANEKTPUYECKOT0 U MArHUTHOTO
rnosien

Hroro no pazneny

11
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Pa3nen 2. Kosie0anus v BOJTHBI

2.1

MexaHu4ecKue u
AIEKTPOMATHUTHBIE
KOJICOaHUS

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUYECKUE
konebanus. ['apMmoHnueckue
kosnebanwus. [lepuon, yactora,
aMIIuTyAa U (pa3a KkoaeoOaHui.
[Ipy>XKMHHBIN MasATHUK.
MareMaTnyeckuii MasTHUK.
YpaBHEHHE TapMOHUYECKHUX
KoJiebanuid. [IpeBpaiiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIi KOHTYP.
CB0OOIHBIE 2JIEKTPOMATrHUTHBIC
KOJIcOaHUs B UICATbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS
MEXy MEXaHUYECKUMU U

QJICKTPOMAIroHuUTHBIMHA KOJICOAHHMSIMHU.

®opmyna ToMcoHa. 3akOH
COXPAHEHUS YIHEPTUH B UCATHHOM
KoJie0aTeIbHOM KOHTYPpE.
IIpencrasinenue o 3aTyXaromux
KoJieOaHusIX. BeIHYK1eHHbIS
MEeXaHUYeCcKre KoJIeOaHus.
Pe3onanc. BeiHyX1eHHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHMUsI.
ITepeMeHHBIN TOK.

CuHyconaIbHBIN IEPEMEHHBIN TOK.

HccnenoBanne mapameTpoB
K0JIe0aTENbHON CUCTEMBI — IEPUO/IA,
JaCTOTHI, AMIUTATYABI U (ha3bl
Kosie0aHul (MPY>KUHHBIA W/ UIH
MaTeMaTUYECKUM MasiTHUK).
HabOmronenue 3atyxaromux KojaeOaHu.
HccnenoBaHue CBOMCTB BBIHYKIEHHBIX
KOJICOaHMIA.

HaOmronenue pe3onanca.

[IpoBenenue s3KCEpUMEHTA:
UCCJIEIOBAHNUE 3aBUCUMOCTH TIEPHOJIa
MaJibIX KoJieOaHul rpy3a Ha HUTH

OT JTMHBI HUTH ¥ MAacChI TPy3a;
HCCJICIOBAHKE TTEPEMEHHOTO TOKA

B IIEMTU U3 MTOCJIEI0BATEIHHO
COCTMHEHHBIX KOHJICHCATOPA, KaTyIIIKH
U pPe3UCTOopa.

OreHka aOCOFOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEpEeHUN (HU3NIECKUX
BEJTUYMH.

OOBsICHEHUE PUHITATIOB ACHCTBUS U
YCJIOBHI 0€3011acCHOTO IPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, TEHEpaTOpa
MEPEMEHHOTO TOKA, JINHUU
AJIEKTpoIiepeaay.

Pemenue pacuéTHbIX 3a/1a4 C SIBHO
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Mo1HOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACUCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpanchopmarop. IIpousBoacTso,
nepeaayda u noTpedsieHue
AIEKTPUYECKOU IHEPTHH.
DKOJIOTHYECKHE PUCKU

IIpH ITPOU3BOACTBC 3JICKTPOIHCPIUH.

KynbTypa ncnons3oBaHust
AJIEKTPOIHEPTHUM B OBCETHEBHOU
JKU3HU.

TexHuueckue yCcTpoucTaa u
[IPAKTUYECKOE IPUMEHEHUE:
AIEKTPUYECKUN 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JINHUU
aNeKTponepeaay

3aJIaHHOMN (PU3UIECKON MOJIEITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpPMYJI, OTTUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJieOaHmsl.

Onucanue MEXaHUYECKUX U
AJIIEKTPOMATrHUTHBIX KOJICOAHMI

C UCTIOIb30BaHUEM (DU3UUECKUX
BEJIUYMH: TICPUOJ ¥ 4aCTOTa
KoJIeOaHu, aMITuTy1a U Paza
KoJIeOaHUM, 3apsi U CUJia TOKa

B TAPMOHUYECKUX IJICKTPOMATrHUTHBIX
KOJICOaHUSIX.

Pemenne KxauecTBEHHBIX 3a/1a4

C ONOpPOM Ha U3YUYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU, OTMCHIBAIOIIIHE
MEXaHUYICCKHE U DJICKTPOMAarHUTHBIC
KoJieOaHusl.

PaGoTa B rpynmax npu riaHApOBaHUH,
MIPOBEJICHAH W UHTEPIPETAIINH
PE3yIbTATOB OMBITOB, U aHAJTIN3E
JIOTIOTHUTETHHBIX UCTOYHUKOB
nHOOpPMAITUHU TIO TEME

2.2

Mexannueckue u
AJIEKTPOMATHUTHBIC
BOJIHBI

MexaHnueckue BOJIHBI, YCIOBHS
pacnpocrtpanenus. [lepuos.
CKOpOCTh pacnpoCTpaHEHUs U
JnnuHa BoHbL. [Tonepeunbie n

N3yuenue oOpazoBaHus u
pacmpocTpaHEHHUs TOTICPEYHBIX U
IPOAOIBHBIX BOJIH.

Habmtonenue otpaxkeHus
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MIPOJIOJIbHBIE BOJIHBI.
WuTepdepentus u qudpaxius
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [']poMKOCTH
3ByKa. BeicoTa Tona. TeMOp 3ByKa.
DIEKTPOMArHUTHBIE BOJIHBI.
VYcnoBus u3inydeHus
AIIEKTPOMArHUTHBIX BOJIH. B3anMHuas
opueHTaIus BeKTopoB E, B,

U B 3JIEKTPOMAarHUTHOM BOJIHE.
CBOMCTBA DNEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUE, NPEJIOMIICHHE,
nosspu3anys, audpaximys,
uHTepdpepenius. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[Ixana 37€KTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 3eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHLMTBI pAaUOCBS3U U
TeneBuaeHus. Paguonokanus.
DNEeKTpOMarHuTHOE 3arpsi3HEHHE
OKPY’KarOIIEH CPEBI.
TexHuyeckue ycTponucTsa u
PaKTUYECKOE TPUMEHEHHE!
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJABTPa3BYKOBas IMarHOCTHUKA

B TEXHUKE U MEAULIMHE, paaap,

U TIpEeNIOMIICHHUS], UHTEP(EPEHITUU U
TudpaKkIiy MEXaHUIECKUX BOJIH.
Habnrogenue cBsizu TpOMKOCTH 3ByKa U
BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KoJieOaHUM, 3ByKOBOT'O
pEe30HaHca.

HccnenoBanne cBOWCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MPEIIOMJICHUE, TTOSIPU3ALINS,
nudpakiys, uHTephepeHITHs.
N3yueHune ycioBui n3y4yeHUs
AIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHTaIuu BeKTopoB E, B,

U B DJIEKTPOMArHuTHOM BOJIHE.
N3yuyeHne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEHUE PUHIIATIOB ACHCTBUS U
YCJIOBHM 0€3011acCHOTO TPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIIBTPa3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEIUIMHE, paaapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemienne pacu€THBIX U KaU€CTBEHHBIX
3a/1a4 ¢ ONOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OIHUCHIBAIOIINE
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panuonpuéMHUK, TEIEBU30DP,
anTeHHa, tenedon, CBU-neup

pacnpocTpaHeHUE MEXaHUYECKUX U
ANEKTPOMArHUTHBIX BOJIH.
Hcnonb3zoBanue HHPOPMaIMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYPUPOBAHMUSI, UHTEPIPETALUU U
MpeICTaBICHUs] HHPOPMALIUU

MIPU OJATOTOBKE COOOIICHUI

00 MCTOJIb30BaHUH 3JIEKTPOMATrHUTHBIX
BOJIH B TEXHUKE.

VYuyacrtue B [IUCKyccuu

00 3JIEKTPOMarHMTHOM 3arpsi3HEHUN
OKPYXaKOIIEH CPEIbI.

PaboTa B rpynmnax rnpu rjiaHUpOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
PE3yJIbTAaTOB OIBITOB U aHAJIN3E
JIOTIOJIHUTEIbHBIX UCTOYHUKOB
uH(pOpMAIUHU TI0 TEME

2.3

Onrtuka

10

I'eomerpuueckas onTuka.
[IpsAmosMHENHOE PACIIPOCTPAHEHNE
CBETA B OJHOPOAHOM cpexe. Jlyu
cBeTa. ToueuHbI HICTOYHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
oTpaxeHnus csera. [loctpoeHue
M300paKEHHI B TNIOCKOM 3€pKalie.
IIpenomiienue cBeta. 3aKOHBI
npesioMyieHus cBeTa. AOCOTIOTHBIN
nokaszarespb npesomiieHus. [loaHoe

N3ydenue sSBICHHS TIOJIHOTO
BHYTPEHHETO OTPAKEHMUS, €T0
IIPUMEHEHUS B CBETOBOJIE.

N3ydyeHnne Moaenen MUKpOCKOIIa,
TeJIeCKoma.

IlonydeHnue cekTpa ¢ MOMOLIBIO
NPU3MbI U TUPPAKITUOHHON PEIIETKY.
W3mepenne nokasaTesns npeoMIIeHUs
CTEKJIA.

HccnenoBanue CBOMCTB N300pakeHU M
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BHYTPEHHEE OTPAKECHHUE.
[IpenenpHbIN yroi MoaIHOTro
BHYTPEHHETO OTPAKEHUS.
Hucnepcust cBera. CoKHBIN COCTaB
oenoro cBera. L[Ber.

Cobuparorniye 1 pacceMBaroIne
nuH3bl. ToHkas nuH3a. DOKyCHOE
PacCTOSTHAE W ONTUYECKAs CUIa
TOHKOW JIMH3bI. [locTpoeHne
M300paKEeHUI B COOMPAIOIINX U
pacceuBaromux guH3ax. Dopmyia
TOHKOM JIMH3BI. Y BEJIMUCHHE,
JTaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH
F€OMETPHUYECKON ONITUKH.

BonnoBas ontuka. Untepdepenius
cBeTa. KorepeHTHbIE HCTOYHUKH.
YcnoBust HAOMIOIEHNST MAKCUMYMOB
1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus csera. AudppakumoHHas
peméTka. Y clioBue HaOI0ACHUS
IJIABHBIX MAKCUMYMOB TP TaJI€HUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TUPPAKIIMOHHYIO PEHIETKY.

B JINH3aX.
OOBbsacHeHUE PUHITUIIOB ACHCTBUS U
yCJIOBHM 0€3011acCHOTO MPUMEHEHUS
OYKOB, JIynbl, (hoTOAMIapaTa,
IIPOEKIIMOHHOIO anmapara,
MHKPOCKOIIA, TEJIECKOTIA, BOJIOKOHHOM
ONTHKH, TUPPAKIMOHHOW PEIIETKH,
HOJISIPOUAA.

Pemenue pacu€THpIX 3a71a4 C IBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI FeOMETPUYECKON ONTUKH.
[TocTpoenue u onucanue n3o00paxeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOW JINH30M.

PaccMmoTtpenue nipenenos
IIPUMEHUMOCTH T'€OMETPUUIECKON
ONTHKHU.

Pacno3naBanue pu3n4ecKux sBJICHUM
B OIIBITAX U OKPY’KAIOLIEH KU3HMU:
NPSMOJIMHEWMHOE PACIPOCTPAHEHHE
CBETAa, OTPaXEHUE, ITPEIOMIICHHE,
uHTephepeHIus, TMPpaKuus u
NOJISIpU3aLUs CBETA, JUCIIEPCHS CBETA.
N3ydenue ycnoBuid HAOIOICHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTUHE
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[Tonspu3anus ceera.

TexHuyeckue ycTporucTBa u
IIPAKTUYECKOE IPUMEHEHUE:

OYKH, JIyna, oroamnmapar,
IIPOCKIMOHHBIN arapar,
MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPAKIMOHHAS PEIIETKA,
IIOJISIPOU T

OT JIBYX CHH(A3HBIX KOTEPEHTHBIX
MCTOYHHKOB.

VY cnoBue HaOIIOICHUS TJIaBHBIX
MaKCHMYMOB TIpH MaJICHUU
MOHOXPOMATHYECKOTO CBETa

Ha TUGPAKIIMOHHYIO PEIIETKY.
AHann3 ONTUYSCKUX SABJICHUI

C UCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PaCIIPOCTPAHCHHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI TTPEIIOMJICHUS CBETA.
Onucanye ONTHYECKHUX SIBJICHUH

C MCTI0JIb30BaHHEM (DU3UUCCKHUX
BEJINYMH: (POKYCHOE PACCTOSTHUE U
ONTHYECKasl CUJIA TUH3BI

Hroro no pazneny
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Pa3nen 3. OcHOBBI cleNMAJILHO TEOPUHM OTHOCUTEILHOCTH (1asiee — CTO)

3.1

OCHOBBI CITETUATBEHOUN
TEOpUHU
OTHOCHUTEIBHOCTH

4

['panuLbl MPUMEHUMOCTH
KJIaCCUUECKOM MEXaHHUKH.
ITocTynatel cienraabHOU TEOPUU
OTHOCHUTEJIbHOCTH: NHBAPUAHTHOCTh
MOJIyJIsl CKOPOCTH CBETA B BAKYyME,
MPUHIIAI OTHOCUTEIIBHOCTH
OWHIITEHHA.

OTHOCHTEBEHOCTD
OJTHOBPEMEHHOCTH. 3aME/IJICHUE
BPEMEHH U COKPALICHUE JIJTWHBI.

Pemenue kauecTBEHHBIX 3a/1a4

C OMOPO Ha U3YUYEHHBIE MOCTYJIATHI
CTO.

Ncnonb3oBanre nHOOPMAITMOHHBIX
TEXHOJIOTUH 15 TIOMCKA,

CTPYKTYpPHUPOBAHUs, HUHTEPIIPETALINU U

npecTaBiIeHus] HOOPMaLUK TPU
MOATOTOBKE COOOIIEHUM O TPaHUIaX
IIPUMEHUMOCTH KIJIACCHYECKON
Mexanuku u ocHoBax CTO
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DHeprus 1 UMITYJIbC
PENSTUBUCTCKON YaCTHIIBL.
CBs13b Macchl € DHEpTUEH U
MMITYJIbCOM PENISITUBHCTCKOM
YaCTHUI[bl. DHEPIHUs TOKOS

Hroro no pazgeny

Pa3znen 4. KBanroBas pusuka

4.1

DNEeMEHTBI KBAHTOBOMU
OIITUKH

®otonbl. Dopmyiia [Ltanka cBsA3u
sHEpruu (POTOHA C €ro0 YaCTOTOM.
DOHeprus 1 UMIyJIbC (OTOHA.
OTKpbITHE U UCCIEAOBAHUE
dbotoaddexra. OMBITHI

A.l'. CroneroBa. 3aKOHBI
dbororddexra. YpaBHeHue
OuinmTenHa s hotodpdexra.
«Kpacnas rpanuna» ¢potospdexra.
JaBnenue cBera. OnbIThI

I1.H. JIeGenena.

XUMHUECKOE JICVCTBHUE CBETA.
TexHuyeckue ycTponucTsa u
MPAKTUYECKOE TPUMEHEHHUE:
dboToaiemMeHT, GOTONATUHK,
COJIHEUHas 0aTapesi, CBETOIUO/]

Habmronenue gpotoadpdexra

Ha YCTAaHOBKE C IMHKOBOM IIJIACTUHOM.
HccnenoBanye 3aKOHOB BHEIIHETO
dboroaddexra.

OOBbsicCHEHUE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: poTodjeMeHT, (POTOaaTIHK,
COJIHEUHas OaTapesi, CBETOJUO; U
YCJIOBHM UX 0€30MacCHOT0 MPUMEHEHHUS
B IIPAKTUYECKOMN KU3HU.

Pemenue pacu€THbIX 3a71a4 C IBHO
3aTaHHOM (PU3HYECKON MOJCIBIO

C HCTIOJIb30BAHHEM OCHOBHBIX 3AKOHOB
1 (hOpMYJT KBAHTOBOW OTITHKHU.
Pelienne kaueCTBEHHBIX 3a/1a4

C OIIOPOM HAa U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOM ONTHKH.
Pacnio3naBanue Gpuznyueckux siBICHUIN
B yU€OHBIX OMBITAX:
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dboToanekTpudeckuii 3phexT, cBeToBOE
JTaBJICHHUE.

Onucanue N3y4eHHbIX KBAHTOBBIX
SBJICHUU U MTPOLIECCOB

C MCTIOTh30BaHUEM (PH3UIECKIX
BEJIMYUH: CKOPOCTH AIEKTPOMArHUTHBIX
BOJTH, JIJTTHA BOJIHBI M YaCTOTA CBETA,
DHEPTUs U UMITYJIbC (DOTOHA

4.2

Crpoenue aToma

Mopens atoma ToMmcoHa. OnbITEI
Pesepdopaa no paccesHuto
a-dyactull. [Llnanetapuas mozienpb
aroMma. [Toctynatel bopa.
W3ny4yeHue u noriomeHue GoToHOB
IIPU IIEPEX0JI€ aTOMa C OJHOTO
YPOBHSI DHEPIUHU HA Apyrou. Buael
cneKTpoB. CIEKTp ypOBHEN SHEPTUH
aToma BOAOpoAa.

BosHoBEIE cBONCTBA yacTull. BoaHbI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOM JAyaJIU3M.

CHoHTaHHOE U BBIHYKJIECHHOE
U3JIyYEHHE.

TexHuyeckue ycTpoucTsa u
MPAKTUYECKOE MTPUMEHEHHE:!
CIIEKTPaJIbHBIN aHAJIU3
(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIM
KOMITBIOTED

N3yuenne monenu onsita Pesepdopaa.
[IpoBeneHMe 3KCIEpUMEHTA

10 HaOJIFOJIEHUIO JINHEWYATOr0 CIEKTPa.
OneHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEpEHUN (PU3NIECKUX
BEJIMYMH.

N3yuenue monenu atoma: ToMcoHa,
IJJAHETAPHOM MOJIENIM aTOMa, MOJIEIIH
atoma bopa.

N3yueHue ciekTpa ypoBHEN IHEPIUU
aToMa Bojopoaa. O0bsiCHEHHE
IIPUHIUIIOB IEMCTBUSA U YCIIOBUI
0e30MacHOro MPUMEHEHHUS
CIIEKTPOCKOTIIA, JIa3€pa, KBAHTOBOTO
KOMITBIOTEDA.

Pemenne KkayeCTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
aBjeHUs 10 TeMe «CTpoeHUE aTomMay.
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Pacno3naBanue ¢pu3n4ecKux ABICHUM
B y4€OHBIX OMBITaX: BO3SHUKHOBECHUE
JIMHENYATOTO CIEKTPA U3ITyUEHUS.
AHanu3 KBaHTOBBIX ITPOIIECCOB U
SIBJICHUHU C UCIIOJIb30BAHUEM
nocryjiaroB bopa

4.3

ATOMHOE SO

OKCIEpUMEHTHI, TOKa3bIBAIOIINE
CJIIOHOCTb CTPOEHUS SApPA.
OTKpbITHE paIMOAKTUBHOCTH.
OmneiTel Pezepdopaa mo
OIPEJEIICHUIO COCTAaBA
PaAMOAKTUBHOTO U3ITyYEHHUS.
CaoiicTBa anbda-, Oera-,
ramma-usnyudenus. Bnusuaue
PaMOaKTUBHOCTH Ha >KUBBIC
OpraHU3MBbl.

OTKpbITHE TPOTOHA ¥ HEUTPOHA.
Hyknonnas mozaens supa
['eitzenOepra-lBaneHko.

Bapsn sapa. MaccoBoe 4ucIio sjpa.

N3otomnsl.
Anbda-pacnag. IIEKTPOHHBIN U

NO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3JIy4eHHE. 3aKOH PaJHOAKTHBHOIO

pacnaja.
OHeprus CBsI3U HyKJIOHOB B SIIPE.
S nepHbIe CHIIBI.

N3y4denne 3KCrIepuMEeHTOB,
JTIOKA3bIBAIOIINX CJI0KHOCTh CTPOCHUS
aTOMHOTO Si7Ipa.

HccnenoBanre TpeKOB 4acTHIL

(1o roToBbIM oTOrpadusimM).
N3ydeHue snepHbIX CHIL, IAEPHBIX
pPEaKLNil CUHTE3a U pacnaja,
TEPMOSIAEPHOTO CUHTE3A.

N3yuyeHne HyKJIOHHON MOJENM sSapa
['eitzenOepra-MBaneHKo.

OObsicHEHUE YCTPOUCTBA U
MIPUMEHEHUS JO3UMETPa, KaMephbl
BunbcoHa, sspepHoTo peakropa,
aTOMHOU OOMOBI.

Pemenue 3agau ¢ onopou

Ha MOJyYEHHbIC 3HAHUS, B T.4. O 3apsJie
Y MacCOBOM YHCIJIE sIApA.
Pacno3naBanue pusnueckux siBICHUN
B y4E€OHBIX OMBITAX U B OKPYIKaIOIIEH
JKA3HU: €CTECTBEHHAS U UCKYCCTBEHHAs
PaIMOaKTUBHOCTb.
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JledekT mMacchl sapa.

Snepubie peakuuu. Jlenenue u
CUHTE3 SIAEP.

S nepnbii peaktop. TepMosiaepHbI
cuntes. [Ipobiaembl U mepCeKTUBbI
AJIEPHON SHEPIETUKH.
DKOJIOTUYECKHE aCTIEKThI SIAEPHON
SHEPIreTUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE
IIO3UTPOHA.

MeTtonpl HAaOIIOACHUS U
pErucTpanuu 3JIeMEHTapHbIX
YaCTHII.

dyHIaMEHTaIIbHbBIE
B3auMoIencTBUI. EMUHCTBO
(bu3MYeCcKO KapTUHBI MUPA.
TexHnueckue yCTpoucTaa u
MPAKTUYECKOE TPUMEHEHHUE:
JI03UMETp, Kamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi bomoOa

OnucaHne KBaHTOBBIX SIBIICHUN U
ITPOLIECCOB C MCIIOJIB30BAaHUEM
(bu3MYECKUX BETUYHH: TEPHO/T
IIOJIypacnana, YHEPTUs CBSA3U aTOMHBIX
aaep, AePEeKT Macchl sapa.

AHanm3 NpoueccoB U SABJICHUN

C UCITOJIb30BAHUEM 3aKOHOB U
ITOCTYJIATOB: 3aKOH COXPAaHECHHUS
AIEKTPUYECKOTO 3apsA/ia, 3aKOH
COXpaHEHMs MacCOBOIO YHCIIA,
nocrynartsl bopa, 3akoH
PaaMOaKTUBHOIO PacIaa.

VYyactue B paboTe KpyrJioro croia
«DyHIaMEHTAIbHBIE B3aUMOICUCTBUA.
EanHcTBO Pu3nueckoid KapTUHBI
MUpPay.

Hcnonp3oBanue nHGOpMaLMOHHbBIX
TEXHOJIOTHH JIJIS IOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALNN U
MpeACTaBICHNUS] HHPOPMALIUU MIPU
MOATOTOBKE COOOIICHUI O MPUMEHEHUH
3aKOHOB KBaHTOBOW (DU3UKHU B TEXHUKE
Y TEXHOJIOTHUSAX, DKOJIOTHUECKUX
ACIIEKTaX ICPHOU SHEPIETUKU

Hroro no pazueny

15
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Pa3znen 5. JieMeHTHI aCTPOHOMMY U aCTPOPU3UKH

5.1

DIeMEHTBI
aCTPOHOMUU U
acTpopU3UKH

7

OTanbl pa3BUTHS ACTPOHOMHUHM.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3mnoro HeOa. Co3Be3nus,
SApKHUE 3BE3/IbI, TNTAHETHI, UX
BUJIMMOE JBIDKECHHE.

ConHeyHas cucreMa.

Comnaue. ConHeuyHass akKTUBHOCTD.

Hctounuk sneprun CoJiHIIA U 3BE3.

3BE3/bl, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
«CHEKTPAIIBHBIN KJIACC —
CBETHMOCTBY. 3BE3/IbI ITTABHOM
MOCJIEA0BATEILHOCTH. 3ABUCUMOCTD
«Macca — CBETUMOCTBY» IS 3BE3]T
TJIABHOM MOCJIEA0BATEIIBHOCTH.
BrayTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE TPEACTaBICHUS

O MPOUCXOKICHUU U SBOJIIOIUN
ConHua u 3B€3/1. DTaIbl KU3HU
3BE3I.

Mieunsiii [TyTe — Hama ["anakTuka.
[Tonoxxeunue n nBuxenue CoiHIla

B ['anakTuke. THUIIbI raJaKTUK.
Papuoramaktvky u KBa3apsl.
YépHbie ObIPHI B SIpaX FaIAKTHK.

[Toaroroska cooO1enuii 00 FTanax
pPa3BUTHUS ACTPOHOMHH, O TPUKIATHOM
Y MUPOBO33PEHYECKOM 3HAYCHUU
ACTPOHOMMH, O METOAX MOTYyUYCHUS
HAaY4YHBIX aCTPOHOMHWYECKUX 3HAHUH,
OTKPBITUAX B COBPEMEHHOMU
ACTPOHOMHH.

N3yuenune COBpeMEHHBIX
MPEJICTABICHUI O MPOUCXOXKICHUHN U
sBosroIy CoJIHIa U 3BE3.
N3yuyeHne TMIIOB rajakTHK,
paaroraJakTUK U KBa3apos.
N3ydenne nBUX eHUsI HEOECHBIX Tel,
ABOJIIOIMH 3BE311 U BeceneHnou,
MPOILECCOB, MMPOUCXOISIIINUX B 3BE3/1AX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOM cpefe,
MacmTabHOW CTPYKTYphl BceneHHOIH.
OObsicHenue pacipenns Beenennon
Ha OCHOBE 3aKoHa Xa00:a.
[ToaroroBka K 00Cy X ACHUIO
HEpelIeHHBIX MPO0OJIeM aCTPOHOMHUHU.
[IpoBenenue HabMOACHUM
HEBOOPYKEHHBIM I'1a30M

C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
TIPUJIOKEHUM JJIs1 ONIPEICTICHHUS
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Bcenennas. Pacimpenne
Bcenennoit. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. PennkroBoe
U3JIyYEHUE.

MacmtabHasi CTpykTypa
Bcenennoii. Meraranakruka.
Hepeménnsie npobiemsl

MOJIO’KEHHS HeOECHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aust CeBepHOro noyryapus

U SIPKUE 3BE3/IBI.

[IpoBenenune HaOIIOICHUH B TEIECKOII
Jlynsl, mianet, Mieunoro [lyTu.
VYyacTtre B JUCKYCCUU O HEPELIEHHBIX
npo0semMax aCTpOHOMUU

aCTPOHOMHUU
Hroro no pazaeny 7
Pa3nes 6. O6o011ao1ee NOBTOPeHHE
6.1 | O6o6maromice 4 O06o01IeHe U cCUCTEMaTH3aIUS VYyactue B TUCKYCCUHU O POTH (PU3UKH
MTOBTOPEHUE coJiep KaHMs pa3AeiioB Kypca 1 aCTPOHOMUH B PA3IUIHBIX chepax

«Mexanuka», «MoiekysipHas
bu3HMKa U TEPMOJUHAMUKAY,
«InextpoanHamukay, «Konedanus
1 BOJHBDY, «OCHOBBI CIIEIUATBHOMN
TEOPUU OTHOCUTEIHLHOCTHY,
«KBanrtoBas puzuka», « JNeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Ponb pu3uku 1 acTpOHOMUH B
AKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOU cepax
JIEATEIIbHOCTH Y€JI0OBEKa, POJb U
MeCTO (PU3UKHU ¥ AaCTPOHOMHHU

B COBPEMEHHOM HAYYHON KapTHUHE
MHpAa, 3HAYEHUE OMUCATEIIBHOM,

JIeSITEILHOCTH YEJIOBEKa.
IToaroroBka cOOOIIEHUN O MECTE
(bu3nyeCcKo KapTUHBI MUpPa B PSITY
COBPEMEHHBIX ITPECTABICHUN

0 MpHUpPOJIE.

BrlinonHenue yueOHbIX 3aaHui,
JIEMOHCTPUPYIOIIUX OCBOEHHUE
OCHOBHBIX IMOHATHH, PU3UICCKUX
BEJIMYMH U 3aKOHOB Kypca (HU3UKU
10-11 xmaccoB
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CUCTEMaTU3UPYIOLIEH,
OOBSICHUTENHOU U
MPOTHOCTUYECKON (DyHKIIUH
¢buznueckoil Teopuu, poib
¢uznueckoil Teopuu B
(opMHPOBAaHNY NIPEICTABICHUM
0 (pU3UYECKOM KapTUHE MHUpPA, MECTO
(bu3MYECcKOil KapTUHBI MUpPa

B OOIIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX
MPEJICTABJICHUMN O IPUPOJIE

Hroro no pazaeny 4
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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