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HOACHHUTEJIBHAA 3AIIMCKA

IMporpamMma mo ¢u3uke Ha ypoOBHE cpenHero oOmero oOpa3oBaHHS pa3pabOTaHa HA OCHOBE IIOJIOKEHHH U
TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTelbHOH mporpaMMsbl, mpencraBieHHbx B ®I'OC COO, a
Takke ¢ yu€roM ¢emepanbHOi padouedl mporpamMmbl BocnHTaHWs ¥ KoHUENUMHM HpernogaBaHus y4eOHOro mpeamera
«®usnka» B 00pa3oBaTeNbHBIX OpraHm3auusax Poccuiickoil Penepauuy, peaau3ylOIMX OCHOBHBIE 0OOpa3oBaTENbHBIC
MPOrPaMMBbI.

[IporpamMma no ¢usuke ompenenseT 00g3aTeNIbHOE MPEAMETHOE COJAEP)KAHUE, YCTaHABIMBAET PEKOMEHIYyEeMYIO
II0CJIeI0BATEIbHOCTh U3YyUCHHSI TEM M Pa3/esioB Y4eOHOro IpenMera ¢ y4ETOM MEXNPEAMETHBIX U BHYTPUIPEIMETHBIX
CBs3eH, JIOTMKHM Y4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTeH oOyuatomuxcs. I[Iporpamma mno ¢usuke naér
IIPEICTABICHHE O LEJISX, COAEPKAHUH, O0IIeH cTpaTeruy 00y4eH s, BOCIIMTAHUS U Pa3BUTHS 00YyJaIOIINXCS CPEICTBAMU
ydebHoro npeamera «Pun3nkay» Ha yriyOIEHHOM YpOBHE.

Wzyuenune xypca Gpusuku yriayOnEéHHOT0 YpoBHS IO3BOJISET Peaan30BaTh 3a4a4i NPo(eCCHOHATIBHON OPHEHTALINY,
HaIpaBJICHO Ha CO3JaHUE YCJIOBHU /IS MPOSIBICHUS CBOMX MHTEIUIEKTYyaJbHBIX M TBOPUECKUX CHOCOOHOCTEH KasKAbIM
0o0ydJalomuMcsl, KOTOpBle HEOOXOOWMEl [UIsl TPONO/DKEHHs O0O0pa3oBaHMS B OpraHU3alMAX HpodhecCHOHATbHOTO
00pa30BaHMs 110 PA3TUIHBIM (PU3HKO-TEXHHUECKUM M HH)XEHEPHBIM CIICIHATBLHOCTSIM.

B nmporpamme no ¢u3smke onpeaensroTcs IIaHUpyeMble Pe3yIbTaThl OCBOCHHUS Kypca (DU3HUKH Ha YPOBHE CPEJHEro
ofmero o0pa3oBaHUs: JMYHOCTHBIE, METalpeAMEeTHble, IpeAMeTHble (Ha yrayOonéHHoMm yposHe). HayuHo-
METOJOJIOTHYECKONH OCHOBOM st pa3paboTKM TpeOOBaHMM K JIMYHOCTHBIM, METalpEIMETHBIM M IpPEIMETHBIM
pe3yibpTaTaM OO0y4yaroIMXcs, OCBOMBIIMX IIpPOrpamMMy IO (U3MKE Ha YypOBHE CpeIHero obmero oOpa3oBaHUs Ha
yri1yONEHHOM YPOBHE, SBJISETCS CUCTEMHO-ACATSIbHOCTHBIH MOIXO1.

[Iporpamma no ¢uzuke BKIIOYAET:

[UIAHUpYEMBbIE pEe3yJbTaThl OCBOCHHS Kypca (HM3MKM Ha YIrIyOJNEHHOM ypOBHE, B TOM YHCIE IPEIMETHBIC
pe3ysbTaThl 10 rofaM o0y4eHus;

conepkanue yueOHoro npeameTa «Du3ukay 1mo rogam o0ydeHusl.

IIporpamMma 1o ¢u3uKe MMeeT NPUMEPHBIA XapaKTep M MOXET ObITh HCIOJB30BaHA YYMTENAMH (U3UKH U1
COCTaBJICHUS CBOUX PabOYMX MPOrpaMM.

HporpaMMa o (1)143141(6 HE CKOBBIBA€T TBOPUCCKYI0 WHUIHUATUBY y‘II/ITeﬂeﬁ U OpeaocCTaBlIA€T BO3MOXHOCTU JIA
peanun3anvi pasivdyHbIX METOAHMYCCKHUX IMOAXOJ0B K MNPENOoAaBaHUIO (I)I/I3I/IKI/I Ha yFJ'Iy6J'IéHHOM YPOBHE I1IpU YCJIOBUHU
COXpaHCHUA 00s13aTCIPHOM YacTH COZCPIKaHUA Kypca.

Odus3mka Kak Hayka o Hauboyiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYNas B KayecTBe Y4eOHOro ImpeaMeTa B ILIKOJIE,
BHOCUT CYIIECTBCHHBIH BKJIaJ, B CHCTeMy 3HaHMH 00 okpyxkatomeMm wupe. IkonpHbld Kypc GuU3MKH —
CHUCTEMOOOPa3yIOIIHUi ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX ITPEJIMETOB, ITOCKOJIBKY (pU3NUecKue 3aKOHBI JIekKaT B OCHOBE
MPOIIECCOB M SBJIICHHH, M3y4aeMbIX XMMHEH, Onosorueii, ¢pusmueckoit reorpadueit u actpoHomueid. Vcnonb3oBaHue u
aKTHBHOE NpHMEHEeHHEe (PU3NYEeCKUX 3HAHWH ONpeaeNnuiIo Xapakrep u OypHOe pa3BHUTHE Pa3sHOOOpa3HBIX TEXHOJIOTHH B
cepe OSHEPreTUKH, TPAHCIOPTAa, OCBOEGHHS KOCMOCA, IIOJNYYSHHS HOBBIX MATepHaloOB C 3aJaHHBIMH CBOIMCTBaMH.
Wzyuenne pu3MKH BHOCHUT OCHOBHOW BKJIaJ B ()OPMHUPOBAHME €CTECTBEHHO-HAYYHOW KapTHHBI MHpa OOydaromierocs, B
(dhopMupOBaHHE YMEHUH NIPUMEHSTh HAYYHBIH METOJ MO3HAHUS MIPU BBIIOJIHEHUH UMM y4eOHBIX MCCIIEJOBAaHHUH.

B ocHoBy kypca ¢usuku Ha ypoBHE cpeiHero oomero o0pa30BaHUS HOJNIOXKEH PAX HIEH, KOTOPhIE MOXKHO
paccMaTpUBaTh KaK HPUHLIUIIBI €0 TOCTPOSHHMSI.

Hoesn ueilocmHocmu. B cooTBercTBUU ¢ HEeH KYypC SABJIAETCA JIOTUYECKU BaBepI_HéHHLIM, OH COACPXUT MaTE€pUual U3
BCEX pas3aciioB (l)I/I3I/IKI/I, BKJIFOYA€T KaK BOIIPOCHI Knaccnqecxoﬁ, TaK U COBpeMeHHOﬁ (1)I/I3I/IKI/I.

Hoesn zenepanuzayuu. B cooTBeTcTBUM C Hell MaTepuan Kypca GU3UKH 00beIUHEH BOKPYT (GM3MYECKUX TCOPHM.
BexymmM B Kypce sBIstieTcst QOpMIpOBaHHE MPEACTABICHHI O CTPYKTYPHBIX YPOBHSAX MATEPHH, BEIIECTBE H IIOJIC.



Hoea cymanumapusayuu. E€ peanuzanys NpeanojaraeT HCIOIb30BAHWE TI'YMAaHUTapHOTO IIOTEHIMAia
(u3nyecKol HayKH, OCMBICJICHHE CBS3M Pa3BUTUS (M3MKH C Pa3BUTHEM OOIIECTBAa, a TaKXKe C MHPOBO33PEHUYECKUMH,
HpPaBCTBEHHBIMHU M HKOJIOTMYECKHMH MPOOIeMaMu.

Hoesn npuxnaonou nanpasnennocmu. Kypc Qu3uku yrioyOn€HHOrO ypoBHS TMpeanoiaraeT 3HAKOMCTBO C
LIIMPOKUM KPYroM TEXHHYECKHMX M TEXHOJOTHYECKHX MPUJIOKEHUN H3Y4YeHHBIX Teopuil u 3akoHOB. [Ipu »ToM
paccMaTpHBAIOTCS Ha yPOBHE OOIIMX MPEJICTABICHUI U COBPEMEHHbBIE TEXHUYECKHE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3xonozuzayuu peanusyercs IIOCPEJACTBOM  BBEACHHUS  JJIEMEHTOB  COJACPXKAHMS,  IOCBSIIEHHBIX
9KOJIOTHYECKHM TIpOOJeMaM COBPEMEHHOCTH, KOTOPBIC CBS3aHBI C pa3BUTHEM TEXHHUKM M TEXHOJIOTHH, a TaKxke
00Cy>KIeHHS TPOOIEM PALMOHATBEHOTO IPUPOJOIIONE30BAHHS M HKOIOTHUECKON 0e30MacHOCTH.

OcBoeHME CcOAEp)KaHMS MPOrpaMMbl IO (HU3MKE JMAODKHO OBITh IOCTPOCHO Ha NPUHIMIAX CHCTEMHO-
JESITENIbHOCTHOTO moaxoaa. Jist pusnku peanusanus 3TUX MPUHIKMITOB 0a3upyeTCs Ha MCIOJIb30BAHHH CAMOCTOSITEIIBHOTO
9KCIIEpPUMEHTa KaK MOCTOSHHO JeHcTByIomero ¢akropa ydeOHoro mponecca. [ns yriayOnE€HHOro ypoBHS — 3TO CHCTEMa
CaMOCTOSITEIBHOTO yYCHHYECKOTO SKCIEPUMEHTA, BKIIOYAIOIICTO (POHTANBHBIC YYCHHUYECKHE OMBITHI MPU H3YYCHUH
HOBOrO Martepuaja, 1abopaTopHble paboThl M PabOThl MpakTHKyMma. IIpu 9TOM BO3MOMKHBI ABa CIOCO0a peaau3aliu
(¢u3MYeCKOro NnpakTuKyma. B mepBoM ciydae MmpakTUKyM mpoBoauTcs Jmbo B kKoHue 10 m 11 kmaccos, nmbo mocie
IIEPBOTO0 W BTOPOTO MOJYTrOAWH B Ka)JOM M3 3TUX KiaccoB. BTopoil cnoco® — 3To mHTerpanus paboT NMpakTHKyma B
CHCTEMY JIaOOPAaTOPHBIX paboT, KOTOPBIE NPOBOMSTCS B Ipolecce n3ydeHus pasmena (temsl). IIpu sTom mon pabotamu
IIPaKTHKyMa IIOHMMAeTCsl CaMOCTOSTENBHOE HCCIEeOBaHHE, KOTOpPOEe MPOBOIUTCSA II0 PYKOBOACTBY CBEPHYTOTO,
0600mEHHOr0 BUa Oe3 MoIIaroBoi HHCTPYKITNH.

B mporpamme mo ¢u3nke cHcTeMa YYEHHYECKOTO OKCIIEpUMEHTa, JabOpaTOpHBIX paboT W MpaKTHKyMa
IIpeJcTaBlIeHa eJUHBIM IlepeuHeM. BbIOOp TeMaTHKy JUIsl 3TUX BHJOB yYCHHUYECKUX MPAKTHYECKUX paboT OCYLIeCTBISAETCS
Y4acTHHKaMH 00pa30BaTEeIbHOTO MPOLEecca UCX0AA U3 0OCOOCHHOCTEH OYPOYHOro INIAHUPOBAaHUS U OCHAIIEH!s KaOHMHeTa
¢usuku. [Ipu sTom obecrieunBaeTcs OBIaIeHHE 00YYaIOUIMMHUCS YMEHUSMH ITPOBOUTD MPSMBIE U KOCBEHHbBIE H3MEPEHUS,
HCCIICIOBAHUS 3aBUCUMOCTEH (PU3NUECKUX BEJIMYMH U IOCTAHOBKY OIBITOB IO MPOBEPKE MPEI0KEHHBIX THIIOTES.

bonpmoe BHMMaHME yJeNseTCsl PEHICHHUIO pacYETHBIX M KA4eCTBEHHBIX 3ajad. IIpm 3ToM mis pacd€THBIX 3aj1ad
MIPUOPUTETOM SIBIISIFOTCS 3a/1a4M C SBHO 33/IaHHOM M HESIBHO 3aJJaHHOW (PM3MYECKOIl MOZAEJBIO, TIO3BOJISIOIINE TPUMEHSATh
H3y4eHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO paszesia Kypca, Tak U HHTETpUpPYs IPUMEHEHNE 3HAaHUN U3 Pa3HBIX
pasznenoB. [y Ka4yeCTBEHHBIX 3a/a4 MPHOPUTETOM SIBISIOTCS 3aJaHus Ha OOBSICHEHHE/TpEICKa3aHHE MpPOTEKaAHHS
(bu3MYeCKUX SABICHUH M INPOLECCOB B OKpPY’KaloOWIeH XU3HM, TpeOyrouiue BbIOOpa (hU3HUECKON MOJENH Ui CUTYallH
MPAKTHUKO-OPUEHTHPOBAHHOT O XapaKTepa.

B cootBercTBun ¢ tpeboBanusimu PI'OC COO k MatepuanbHO-TEXHHYECKOMY 00€CIeueHHI0 yueOHOro mporecca
Kypc Ousuku yriayOn€HHOrO YpOBHS HA YPOBHE CPEIHEro oOLIero oOpa3oBaHMs AODKEH H3Y4aTbCs B YCIOBHSX
npeaMeTHOro kabuHera. B kaOuHere (uU3MKM JOMKHO OBITh HeoOXxomumoe sabopaTopHoe 00OpymOBaHHE ISt
BBITIOJTHEHHUS YKa3aHHBIX B MpOrpaMMe M0 (GU3UKE YUSHHYECKHX OIMBITOB, JTaOOPATOPHBIX pabOT W paboT MPAaKTHKyMa, a
TaKoKe JEeMOHCTPAllMOHHOE 000pyIOBaHHUE.

,Z[CMOHCTpaLII/IOHHOG 060pyﬂ0BaHI/Ie Q)OpMI/IpyCTCSI B COOTBETCTBHUHU C IPUHIUIIOM MUHHMAaJIbHO U JO0CTaTOYHOCTHU U
obecreuyrBacT TMOCTAaHOBKY IEPEUYMCIICHHBIX B IIporpaMme I10 (1)I/I3I/II(6 KIIIOYCBBIX Z[eMOHCTpaIII/Iﬁ JJIs1 UCCIIC€OBAHUA
HU3y4aceMbIX SIBJICHUM U npoueccoB, SMIIUPHUICCKUX U d)yH,HaMeHTaJ'ILHI)IX 3aKOHOB, UX TCXHUYCCKUX HpHMeHeHHﬁ.

JlaboparopHoe 00OpyJoBaHHE Ml YYCHHYECKHX NPAKTHYECKHX paboT (opMupyercs B BHIE TEeMAaTHYECKHX
KOMIUIEKTOB M o0ecrieunBaeTcsi B pacu€Te OJHOro KOMIUIEKTa Ha ABYX oOydaromuxcs. TeMaTHYecKHe KOMILICKTHI
11200paToOpHOro 000pYIOBAHUS JOJKHBI OBITH MOCTPOEHBI HAa KOMIUICKCHOM HMCIOJIB30BAaHHH aHAJOTOBBIX U LU(PPOBBIX
IpUOOPOB, a TAKXKE KOMITBIOTEPHBIX HU3MEPUTEIBEHBIX CHCTEM B BUIE IU(PPOBHIX JTa00paTOPHIA.

OCHOBHBIMH LIEISIMH U3y4eHHs GU3UKU B 00IIeM 00pa30BaHUY SBISIOTCS:

(opmMupoBaHHE HHTEpeca M CTpEeMIICHHS OOydYalomuxcs K Hay4dHOMY H3YYEHHIO IPHUPOJBI, pa3BUTHE HX
MHTEJUICKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHC Hpe,[[CTaBJ'IeHI/Iﬁ O Hay4YHOM METOAEC IO3HAHUA U (I)OpMI/IpoBaHI/Ie HUCCIICA0BATCIIbCKOI'0O OTHOLICHUA K
OKPYXKaloIUM SBJICHUAM

(dopMupOBaHHE HayyHOrO MHUPOBO33PEHHS KaK pe3ysibTata HW3y4YCHHUS] OCHOB CTPOCHHS MaTepud U
(yHIaMEHTaJIbHBIX 3aKOHOB (DU3HKH;

(dhopmupoBaHHe yMeHHI OOBSCHSITD SBJICHUS C UCTIOJIb30BAHNEM (DU3NUYCCKHUX 3HAHUI U HAYYHBIX JOKA3aTEIbCTB;



(dbopMupoBaHHE NPEACTABICHUA O pPONKM (U3MKK JUIS PAa3BUTUS JIPYTHX ECTECTBEHHBIX HAyK, TEXHHKH U
TEXHOJIOTHHi;

pa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymedl npohecCHOHATbHOM AEATeNbHOCTH, CBA3AaHHBIX C
(U3MKOH, MOArOTOBKA K AajbHEHIIEMY 00yUYeHHIO B TOM HaIpaBJICHUH.

JocTixeHne 3TuxX Leseil odecrieuynBaeTcs peleHneM CIEyIONNX 3a/1ad B IIpoliecce n3ydeHus Kypca Gpusnku Ha
YPOBHE cpeiHero ol1iero oopa3oBaHus:

npuoOpeTeHne CHCTEMBl 3HAHUM 00 O0OmuX (U3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX, BKIIOYAs
MEXaHHKY, MOJICKYIISIPHYO (PU3HKY, 3IEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY U SJIEMEHTHI aCTPO(PU3HKH;

(dhopMupOBaHHE YMEHHI TPUMEHITh TCOPETHUCCKUE 3HAHMS ISl OOBSICHEHUSI PU3UYCCKHX SBICHUN B MPUPOAC U
JUTSL TIPUHSTUS TPAKTUIECKUX PEIICHUH B IOBCEHEBHOM JKMU3HU;

OCBOCHHE CIIOCOOOB peIleHHS pa3MuHbIX 3aJad C SBHO 33/laHHOM (Qu3nueckoil Mozenplo, 3ajad,
MI0APa3yMEBAIOIINX CAMOCTOSTENBHOE CO3laHne (HU3MIECKON MOIENH, aleKBaTHOW yCIOBHUAM 3aJadud, B TOM YHCIIE 33124
HMH)XEHEPHOT'0 XapakTepa;

MOHUMaHHE (PU3UYECKUX OCHOB M MPHHLUIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB U TEXHOJOTMUYECKUX MPOLIECCOB,
UX BIMSHUS HA OKPY’KAIOLIYIO Cpeny;

OBJIAJICHUE METOAaAMH CAMOCTOATECIBHOI'O IIJIAHUPOBAaHUA W IPOBCACHUA d)I/I3I/I‘{eCKl/IX OKCIIEPUMEHTOB, aHaJIM3a U
HUHTEpIIpETAllUU I/IH(bOpMaL[l/II/I, onpeAcacHUss TOCTOBEPHOCTH IMOJYUYCHHOI'O pe3yjIbTaTa,

CO3JlaHKe YCIIOBUN AJIs pa3BUTUS yMEHHUI IPOEKTHO-HUCCIIEIOBATENBCKOM, TBOPUSCKON AEATEIbHOCTH;
pa3BHUTHE HHTEpeca K chepaM npodhecCHOHATBHOM JesTENbHOCTH, CBI3aHHON C (DU3UKOIL.

B cootBerctBuu ¢ TpedoBanusamMu @I'OC COO yrnyOnéHHBI ypoBeHb U3y4eHHs yueOHoro npenmeta «Dusnkay
Ha ypoBHE CPEJJHETO 00IIero o0pa3oBaHus BEIONPAETCS 00yUJarOMIMICS, TUITAHUPYIOMNMH TIPOJ0IDKEHHE 00pa30BaHMUs IO
CIEIHATBHOCTAM (PU3HKO-TEXHIYECKOTO MPO(HUIIS.

Ha n3ydenue ¢usuku (yriayOnEHHBIA YPOBEHb) HA YPOBHE CpeHEro o0mmero oopa3oBanus oTBoauTcs 340 4acoB: B
10 kimacce — 170 gacoB (5 gacoB B Heneno), B 11 kmacce — 170 gacoB (5 yacoB B HEZIEIIO).

[peanaraemelii B mporpaMmMe 0O (U3UKE MepeveHb JIa00OpAaTOPHBIX M IPAKTHYECKHX paboT sBIsieTCs
PCKOMCHAOBAHHBIM, YYUTCIIb ICIACT BLI60p TTPOBCACHUSA Ha60paTOpHBIX pa60T U OIIBITOB C yqéTOM WHIAWBUAYAJIbHBIX
0CcOOCHHOCTEH 00yYaOIINXCS.

COJEPKXAHUE OBYUYEHUA

10 KJIACC

Pa3gen 1. HayuHblii MeTO MO3HAHMS MPHPOABI.

®duznka — QpyHaaMeHTaNbHas HayKa o mpupoje. HaydHblii MeTox Mo3HaHUS U METOIBI HCCIIeTOBAaHUS (HU3NIECKUX
SIBIICHU.

DKCHEepPUMEHT U TeOpHs B Ipoliecce MOo3HaHus npupoasl. HabmoneHne u skciepuMeHT B GHU3MKeE.

CnocoOb1 n3MepeHus: GU3UIECKUX BEIUIHUH (2HAJIOTOBbIE U LI(POBBIE N3MEPUTEIbHEIE TPUOOPHI, KOMIIIOTCPHBIC
JATYNKOBBIC CUCTEMBI).



IMorpenmHocTH M3MEpeHNH QU3MYECKNX BETMYHH (a0COIIOTHAS M OTHOCHTEIIbHAS).

MopenupoBaHie GU3NYECKUX SBICHUN U MIPOLECCOB (MaTepuanbHas To4ka, abCOIIOTHO TBEPAOE TeIO, HieaabHas
KHUJKOCTh, MJIealIbHBII Ta3, ToueuHbli 3apsan). ' unoresa. dusnueckuii 3aK0H, rpaHULB €ro NpuMeHUMOocTH. Du3nyeckas
TEOpHS.

Ponp u mecto Qusuku B GopMHUPOBaHHM COBpPEMEHHON HAyYHOW KapTHHBI MHpA, B MPAKTHUECKOHN AEATEITHHOCTH
JTFOJICH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomsl, npaKmMuKym.

M3MepeHre CHIIBI TOKA M HANPSDKCHHS B LENMH IMOCTOSHHOTO TOKA IPH HOMOIIM aHAJOTOBBIX U LU(PPOBBIX
N3MEPUTETBHEIX IPHOOPOB.

3HakoMCTBO ¢ LUQpoBoi Jabopatopueil no ¢usuke. [IpuMepsl u3MepeHus: GU3NYECKUX BEIUYMH IPU TTOMOILU
KOMITBIOTEPHBIX JATYHKOB.

Pa3nen 2. MexaHuka.
Tema 1. Kunemamuka.

Mexanndeckoe aBmkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBIKeHUA. CrcTeMa oTcUéTa.
[psimast u oOpaTHas 3a1a4¥ MEXaHHUKH.
Panuyc-BekTop MaTepraabHONW TOUKH, €r0 MPOEKIUU Ha OCH CUCTEMBI KOOPJAUHAT. TpaeKTopus.

[lepemenienne, ckopocTh (CpemHsst CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE MAaTepUajbHOW TOYKH, MX
IIPOEKIMY Ha OCH CUCTEMbI KoopauHAT. CloKeHHe epeMEeIeHU U CII0KEHHE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOPEHHOE MPSMOJIMHEITHOE NBUKEHHE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U
ITyTH MaTepUaIbHON TOYKH OT BPEMEHHU U UX IpapuKH.

CBoOoxHOe majeHne. YCKOPeHUEe CBOOOIHOTO MaaeHus. J[BIbKeHHe Tena, OPOIICHHOTO IOJ YIJIOM K TOPH3OHTY.
3aBUCHMOCTH KOOPAMHAT, CKOPOCTH M YCKOPEHNUS MAaTePUATILHON TOUKH OT BPEMEHH U UX Tpaduku.

KpusonuneitHoe nBuxeHue. [BHKEHHE MAaTEpPHUalbHOM TOYKH MO OKPY)KHOCTH. YTJIOBas M JMHEWHHAs CKOPOCTb.
[Tepuox n uactota oOpameHus. LleHTpocTpemuTeNnpHOE (HOpMAlbHOE), KacaTelbHOE (TaHMCHIMANBHOE) M IOJIHOE
YCKOpPEHUE MaTEPUAIBHON TOUKH.

TexHuueckne yCTpOHCTBA W TEXHOJOTHUECKHE TIPOLECCHI: CIUAOMETP, [BIKEHHE CHApsAAOB, LEIHEIE,
nrecTepéHyaTele U peMEHHBIE Iepeatin, CKOPOCTHBIE THQTHL

Jemoncmpayuu.

Mopesb CHCTEMBbI OTCUETA, HILTIOCTPAIMS KHHEMATHYECKAX XapaKTePUCTHK JBHKCHHS.
Crioco0OsI McCIIeIOBAHMS TBHKCHHM.

Wnnroctpanus npenesisHoro nepexo/ia i M3MEpeHHEe MIHOBEHHOM CKOPOCTH.
ITpeobpa3zoBaHue ABMKEHHIA C UCIIOIB30BAHHEM MEXaHH3MOB.

[TageHue Ten B BO3AyXe U B Pa3peIKEHHOM MPOCTPAHCTBE.

HabnroneHne nBrkeHus Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY M TOPH30HTAJIBHO.
HamnpagsieHre CKOPOCTH ITPU JABHKEHHH MO OKPYKHOCTH.

IIpeobpa3zoBaHue yIrioBOH CKOPOCTH B PEAyKTOPE.



CpaBHeHHe ITyTell, TPAEKTOPHiA, CKOPOCTEH JABHIKEHHS OHOTO M TOTO XK€ Telld B Pa3HBIX CHCTEMax OTCYETa.
Yuenuueckuii sxkcnepumenm, 1a6opamopHsie paéomol, NPAKMUKYM.

I/I3y‘ICHI/Ie HEPAaBHOMCPHOI'O ABHMIKCHHS C LICJIBIO ONIPCACIICHUSA MTHOBEHHOM CKOPOCTH.

H3mepeHre yCKOPEHHS TIPU MPAMOJIMHEHHOM PaBHOYCKOPEHHOM JBIKCHHH [0 HAKIIOHHOH TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH Iy TH OT BPEMEHU MIPU PaBHOYCKOPEHHOM JIBU)KEHHH.

Vzmepenne yckopeHHs CBOOOJHOTO MajeHus (PEKOMEHI0BaHO HCIIOIb30BaHUE HUPPOBOI 1a00paTOpUn).

Wzyuyenne nBwxeHHus Tena, OPOIIEHHOTO TOPU3OHTANbHO. [IpoBepka ruUmoTes3bl O MPSIMOM MPONOPLUUOHAILHON
3aBUCHMOCTH MEXy AJIbHOCTBIO MMOJIETA M HAYaJIbHOH CKOPOCTHIO TeJa.

M3y4eHue IBIKCHUS TeJla M0 OKPYKHOCTH C MOCTOSHHOM MO MOJYJIFO CKOPOCThIO.
VccnenoBanue 3aBUCUMOCTH TIEpHOa OOpAIIeHHsSI KOHUYECKOTO MasiTHUKA OT €0 MapaMeTpOB.
Tema 2. /lunamuxa.

[lepBbrii 3akoH Heroorona. WuepuumanbHble cucteMbl otcuéra. IlpuHnun ortHocutenbHOcTH [anmumies.
HewunepuuanbHbie cucTeMbl 0TCYETA (OTIpeIeTCHHIE, IPUMEPHI).

Macca Tena. Cuna. [IpuHIuI cynepno3unu Cuil.

Bropoii 3axon HbroToHa 17151 MaTepuabHOI TOYKH.

TpeTuii 3axkoH HproTOHA U1l MaTepuaibHbBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHHUS. DKBUBAJICHTHOCTh TPABUTAIIMOHHON W HHEPTHOM MAcCChL.

Cuna TsDKeCTH. 3aBHCHMOCTH YCKOPEHHUSI CBOOOAHOTO Maf€HHs OT BBICOTHI HaJ MOBEPXHOCTHIO IUIAHETHI U OT
reorpauueckoi MUpOTHL. J[BIkeHne HeOeCHBIX TeJ M UX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMudeckast CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, aABmxKyierocs ¢ yCKOpeHHEM.

Cuna tpenns. Cyxoe Tpenue. Cuia TpeHUs CKOJNBXEHUS M cuia TpeHus nokos. Koapouuument tpenus. Cuia
COIPOTUBIICHHUS TPH JBH)KEHHH TeJla B XKUJKOCTH WU Ta3e, e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKECHUSI.

Hasnenne. ['mapocratiueckoe gapnenue. Cuna Apxumena.

TexHUYEeCKUe YCTPONCTBA U TEXHOJIOTMUSCKUE MPOIECCHI: MOAIIUITHUKY, IBUKCHUE UCKYCCTBEHHBIX CITyTHHKOB.
Jemoncmpayuu.

HaGmonenne nBmkeHns Tell B MHEPIUAIBGHBIX U HEMHEPIIHAIbHBIX CHCTEMaX OTCUETA.

IIpuHIMI OTHOCUTENBHOCTH.

KaueHune 1ByX UMIMHAPOB HIM IIAPOB PAa3HOHM MacChl C OJMHAKOBBIM YCKOPEHHEM OTHOCHTEIBHO
HEUHEPLUAIbHON CUCTEMBI OTCYETA.

CpaBHEeHHE PAaBHOJACHCTBYIONICH MPWIOKEHHBIX K TENIy CHJ C IMPOU3BEICHHEM MAacChl Telia Ha €ro yCKOpeHHE B
HWHEpUUAJIbHON CHCTEME OTCUETA.

PaBenctso CHJI, BOSHUKAIOINX B PE3YyJIbTATC B3aPIMO,ZI€I>iCTBPIH TCJI.

M3mepeHue Mace 1o B3auMOICHCTBUIO.



HesecomocTs.

Bec Tena mpu yCKOpEHHOM MOABEME U IaJCHUU.

LeHTpoOeKHbIE MEXaHU3MBI.

CpaBHeHHE CHJI TPEHUS NIOKOSI, KAUEHUs M CKOJIbXKCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsle pabomol, npaKmuKym.

H3mepeHne paBHOJACHCTBYIONIECH CHII IPH ABMKCHUU OpyCKa IO HAKIOHHOH INIOCKOCTH.

HpOBepKa TANOTE3bl O HE3aBUCUMOCTH BPEMCHHU [IBUXKXCHUA 6pycx<a 10 HAKJIOHHOW IUIOCKOCTH Ha 3aIaHHOC
PaCCTOAHUE OT €T0 MACCHI.

HccnenoBaHue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3ZHHMKAIOIMX B MpPYKHHE M PE3UHOBOM 00pasie, OT HX
nedopManuu.

W3ydenne ABMKEeHHS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON depe3 JETKHUA OJIOK.

N3amepenne koddduimenTa TpeHus Mo BeIUYHHE YII0Boro kodddunuenta 3aBucumocti F (N).
HccnenoBanue nBrKeHHs OpyCcKa IO HAKIIOHHOM INIOCKOCTH C IIEPEMEHHBIM KO (GHUIIUEHTOM TPEHUSL.
W3yuenne nBHXEHHS rpy3a Ha BaJly ¢ TPCHHUEM.

Tema 3. Cmamuka meépoozo mena.

Ab6cosotHo TBEpmoe Teno. IlocTymaTenbHOe M BpallaTeNbHOE JBIKEHHE TBEPAOro Ttesna. MOMEHT CHIIBI
OTHOCHTEIBHO ocH BpamieHus. [lneuo cunpl. CroskeHue cuil, MPUIIOKEHHBIX K TBEpAOMY Temy. LlenTp TspkecTn Tena.

YcioBust paBHOBECHs! TBEPIOTO TeJa.
YcroliurBoe, HEYCTOHUMBOE, O€3pa3IHYHOE paBHOBECHE.

TexHuyeckre yCTpPOWCTBA M TEXHOJOIMYECKHE MPOLECCHl: KPOHMITEHH, CTPOUTEIbHBIA KpaH, peléTdaThie
KOHCTPYKIUH.

Jemoncmpayuu.

VYcioBust paBHOBECHS.

Bunsl paBHOBeCHS.

Yuenuueckuii skcnepumenm, nadbopamopnsle padomeol, RPAKmMuKym.
UccnenoBanne ycioBuii paBHOBECHS TBEPIOTO Tela, UMEIOIIETO OCh BPAIICHHS.
KoncTpyupoBanue KpOHIITEHHOB U Pacd€T CUI YIPYTOCTH.

N3ydeHnne ycToMYrMBOCTH TBEPIOTO Teja, HMEIOIIETO IJIOMIA b OO PEIL.

Tema 4. 3axonvt coxpanenus ¢ mexaHuke.

I/IMHyJ’[BC MaTepHaHBHOﬁ TOYKH, CUCTCMBI MAaTCPUAIBHBIX TOYCK. HCHTp MacC CHUCTEMBI MAaTCPHAJIBHBIX TOYCK.
TeopeMa O IBMXKCHHUU LEHTPaA Macc.

I/IMHyJ'II)C CUJIbl 1 USMEHEHUE UMITYyJIbCa TEJIa.



3akoH COXpaHCHU UMITYyJIbCA.
PeakTuBHOE JIBH)KEHUE.

MoMeHT HUMITyJIbCa MaTepHaJ’ILHOﬁ TOYKH. Hpencmaneﬁne O COXpaHCHHMH MOMCHTAa HUMITYyJIbCa B LCHTPAJIbHBIX
O0JIAX.

PaGoTa cuibl Ha MaJIOM M Ha KOHEYHOM TepemelieHun. ['paduueckoe npencraBieHue paboThl CHITBL.
MOITHOCTEH CHJIBL.

Kunetnueckass sHeprusi MaTepuaabHOH TOUKH. Teopema 00 M3MEHEHMM KHHETHYECKOH SHEPrHMU MaTepUalbHON
TOYKH.

[lorennmansHble W HeMOTEeHIHaNbHBIE CWIBL [loTeHnumansHast osHeprus. [loTeHmmaneHast SHeEprus yIpyro
neopMupoBaHHOW TpyKHHBL [loTeHIMAaIbHAS 3HEPrHs Tejia B OJHOPOJHOM TPaBUTALMOHHOM moJje. [loTeHuuansHas
SHEPrus Tejla B TPABUTAIIMOHHOM I10JI€ OZHOPOIHOTO IIapa (BHYTPH U BHE Iapa). Bropas kocmuueckas ckopocTs. TpeTbs
KOCMHUYECKasi CKOPOCTb.

CBs3b pa6OTLI HETIOTEHIUAJIBHBIX CUJI C U3MEHEHHEM MEXaHHU4YEeCKOU OHEPruu CUCTECMBI TEII. 3akoH COXpaHCHUA
MEXaHUYEeCKOU OHCPIruu.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.
VpasueHnue bepHynnu 1s uaeasbHOMN XXKUAKOCTH KaK CIEACTBUE 3aKOHA COXPAaHEHHs] MEXaHUUYECKOM SHEpruu.

Texuuueckue ychOfICTBa U TEXHOJOTHYCCKHUE MPOLECChI: NBHUXXECHHUE PAKET, BO,I[OMéT, KOHép, pr)i(PIHHLIfI
MUCTOJIET, TUPOCKOII, q)HprHOC KaTaHHME Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE JABUKEHUE.

H3mepeHne MOIHOCTH CHIIBL.

W3meHeHUe SHEPrUU Tella IIPU COBEPIIEHUH PaOOTHL

B3anMHble peBpalleHHs KHHETUYECKOH 1 MOTEHIUAIbHOI SHEPT Uil Py IeHCTBUM Ha TEJIO CHIIBI TSHKECTH M CHIIBI
YIPYTrOCTH.

CoxpaHeHHe SHEPTUH IIPH CBOOOTHOM MaJIeHUH.

Yuenuueckuit sxcnepumenm, nabopamophsie pabomsl, nRPAKMUKYM.

W3mepenne uMiyJiibca Tesa o TOPMO3HOMY ITyTH.

W3mepenne cuiibl TArH, CKOPOCTH MOJIENH 3IEKTPOMOOHIIS U MOILIIHOCTH CHIIBI TATH.
CpaBHEHHE U3MEHEHUS UMITYJIbCA TeJa C UMITYJIbCOM CHIIBL.

HccnenoBanue coxpaHeHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOIEHCTBHH.

V3mepeHne KHHETHUECKOH SHEPTUH TeJla TI0 TOPMO3HOMY Ty TH.

CpaBHEHHE U3MEHEHUS MMOTCHIMAIBHON SHEPTHU TPYKUHBI C paOOTON CHJIIBI TPCHUSI.

OnpeaeneHI/Ie pa60TI>I CUJIBI TPEHUS IPU ABUXKEHUU TEJIA 110 HAKJIOHHOH TIJIOCKOCTH.



Pa3gen 3. Mouekyasipuasi pu3MKa U TePMOIMHAMHUKA.
Tema 1. Ocnosbl MOEKYNAPHO-KUHEMUYECKOU MeopUU.

OcHOBHBIE TIOJOXXEHHUS MOJeKysipHO-kuHeTHueckoi Teopuu (MKT), mx ombsitHoe oOocHoBanme. uddysus.
BpoyHOBCKOEe ABIKEHHE. XapakTep MABIDKCHWS W B3aMMOJCHCTBHS 4YacTHI[ BellecTBa. MOJENH CTPOCHUS Ta30B,
KHJKOCTeH W TBEPIBIX TeJN U OOBSCHEHHE CBOICTB BELIECTBa HAa OCHOBE 3THX Mojelicii. Macca M pa3mepbl MOJIEKYI
(aromoB). Konnvectso Berectsa. [TocTosiHHas ABoraapo.

TemoBoe paBaoBecue. Temnepatypa u criocoObl e€ m3mepenus. llkana temmeparyp Llenbcus.

Mopenp HIeanbHOTO Ta3a B MOJICKYJIPHO-KMHETHUYECKOW TEOPHH: YaCTHLBl Ta3a JBIXKYTCS XaOTHYECKH M HE
B3aUMOJICUCTBYIOT JIPYT C IPYTrOM.

['a3oBele 3akoHBL. YpaBHeHHe MeHneneeBa—Kianelipona. AOcomroTHas Temmeparypa (WIKajga TeMIepaTyp
KenpBuna). 3akoH [lanbToHa. M3ompouecchl B HIEalbHOM Ia3e ¢ IMOCTOSHHBIM KOJIMYECTBOM BemecTsa. I'paduueckoe
HpeCTaBICHUAE U30MIPOLECCOB: N30 TepMa, H30X0pa, H300apa.

CBs3b MEX[y TaBICHHEM M CpEeIHEH KMHEeTHYECKOH 3Hepruel MOCTYyNaTeJbHOr0 TEMJIOBOIO IBMKEHHS MOJIEKYI
H7EaTbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KHHETHYECKOH TEOPHH UIEaIbHOIO rasa).

CBsi3p aOCOJIOTHOH TeMIIepaTypbl TEPMOJMHAMHYECKOW CHCTEMBI CO CpeIHECH KHHETHYECKOW SHeprucit
IIOCTYNATEIbHOI'O TETJIOBOTO JABMKEHHUS €€ YacTull.

TexHHYECKHE YCTPOMCTBA U TEXHOJIIOTHYECKUE MTPOIECCHl: TEPMOMETp, 0apoMeTp, MOJy4eHHEe HAHOMATEPUAIIOB.
Hemoncmpayuu.

Mopenu ABMKEHHS YaCTHIL] BEIIECTBA.

Mopenb OpOYHOBCKOTO ABHIKEHHSI.

Buzeoponuk ¢ 3anuchio peaabHOro OpOyHOBCKOTO JIBUKEHUSL.
Juddysust xuakocteit.

Mogens onsita lllTepHa.

[MpuTsHKeHnEe MOJIEKYIL.

Mopnenu KpUCTaNINYECKUX PEIIETOK.

HabGnroneHue u ucciiejoBaHnue U30MpOLECCOB.

Yuenuueckuii s3xcnepumenm, nabopamopnsie pabomsol, npaKmuxym.

UccnenoBanne mporecca yCTaHOBIIEHUS TETIOBOT'O PaBHOBECHS IPH TEIIOOOMEHE MEXIy TOpsSYeid W XOJOJHOU
BOJIOM.

W3ydeHne U30TepMHUIECKOTO Ipolecca (PEeKOMEHI0BAHO HCIONb30BaHUE LIM(PPOBOI 1ab0opaTopuH).
W3ydenune n30xXopHOTO Mporecca.
Nzyuenne u3obapHoOro npoiecca.
[IpoBepka ypaBHEHHS COCTOSHHSL.

Tema 2. Tepmoounamuxa. Tennosvie mauiunol.



Tepmonnnamuyeckas (TJ]) cucrema. 3ajaHne BHEUIHUX YCJIOBUI sl TEPMOJIMHAMUYECKOM cucTeMbl. BHelHue u
BHYTpeHHHE napaMeTpsl. [lapaMeTpsl TepMOIMHAMUYECKON CUCTEMBI KaK CpelHUE 3HAUCHUS BEJIMYMH, OMMCHIBAIOIINX €&
COCTOSTHHE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havyano tepmomuHaMuky. CaMONpOU3BOJIbHAS PeTaKCaLUsl TePMOANHAMHYIECKON CHCTEMBI K TEILIOBOMY
PaBHOBECHIO.

Mopene uaeanbHOro rasa B TEPMOJMHAMUKE — CHUCTEMa ypaBHEHUM: ypaBHeHue MeHaeneeBa—Knanelipona u
BBIPAKCHUE NIl BHYTPEHHEH SHEpruu. YCiIoBUs NPUMEHUMOCTH 3TOH MOJIENIN: HU3Kash KOHLIEHTPALUS YacTHll, BHICOKHE
TeMIIepaTypsl. BelpaxkeHne 11l BHY TPEHHEH SHEPTUH OHOATOMHOTO HICaIbHOTO ra3a.

KBasuctatuueckue 1 HECTATUYECKUE TIPOLIECCHL.
OneMeHTapHas paboTa B TepMoAMHAMHUKE. Brrancnenue paboTsl o rpaduKy mpormecca Ha pV -Iparpamme.

Tennonepenauya kak crocod M3MEHEHHs BHYTPEHHEH SHEPrud TEPMOAMHAMHYECKON CHCTEMbI 0€3 COBEpIICHHS
pa6otsl. KoHBEKIMS, TEMIONPOBOJHOCTD, U3y YCHHE.

KonmnuectBo temiorsl. TemnoéMkocTs Tena. Y ielnbHas 1 MOJIsipHas TeINIOEMKOCTH BelllecTBa. Y paBHeHue Maiiepa.
VYnenbHas TemjoTa CropaHusi TOIUIMBA. Pacyér konuyecTBa TEIIOTH Ipu Teruionepenade. [ToHstue o0 agmabaTHOM
mporecce.

[lepBbIit 3aKOH TepMOJUMHAMUKH. BHyTpeHHss sHeprus. KonmyecTBo TemoTel M paboTa Kak Mepbl U3 MECHEHHS
BHYTPEHHEH SHEPrUM TEPMOIUHAMUUYECKOI CHCTEMBI.

Bropoii 3akoH TepMOOMHAMHUKH /JJIsI PaBHOBECHBIX IPOLECCOB: uepe3 3aJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJMHAMHUYECKON CHCTEMbI IPOXOIUT €IMHCTBEHHAs afauadarta. AOCOIIOTHAS TeMIIEpaTypa.

Bropoii 3akOH TepMOAMHAMHUKH JUIsi HEPaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IlepesiaTh TEIUIoTy oT Oonee
XOJIOIHOTO Tena K Oosee HarperoMy 6e3 komneHcauuu (Kiaysuyc). HeoGpatumocTs MpUpoOIHBIX MPOLIECCOB.

[Ipunnune! gerictBus TerioBbix Mamud. KITJI.
Maxkcumansnoe 3Hauenue KIIJI. [uka Kapno.
DKOJOTMYECKHEe ACTIEKThI UCIIOIB30BAHMS TEIUIOBBIX JABUTaTelNeil. TermnoBoe 3arpsi3sHeHHe OKPYXKAIOIIel CpPeibL.

TexHn4yeckue yCTpOHCTBA M TEXHOJNOTHYECKHE TIPOLECCH: XOJOMWIBHUK, KOHIWIMOHEp, IHU3CIBbHBIA U
KapOIOpaTOPHBINA BUTATENH, TAPOBAst TypOMHA, MOTYYCHHUE CBEPXHU3KHUX TEMIEPATYyp, YTUIH3AIMS «TEIJIOBBIX» OTXO/I0B
C WCIONBb30BAaHMEM TEIUIOBOIO HACOCA, YTWIM3alus OMOOPraHWYeCKOro TOIUIMBA JJIS BBIPAOOTKU «TEIUIOBOW» U
3JIEKTPOIHEPIUU.

Jemoncmpayuu.

V3MeHeHue TeMIiepaTyphl IIPH a1uabaTHUECKOM PACIIHPEHHH.
Bosayunoe oruuso.

CpaBHEHHE yJIeIbHBIX TEIIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUS BHY TPEHHEH SHEpIUu.

HccnenoBanue anuabaTHOTrO mpolecca.

KoMIbIOTepHbIC MOJICIIH TEIUIOBBIX JBHTaTEIICH.

Yuenuueckuii 3xcnepumenm, nabopamopnusie pabomut, nPAKMUKYM.

N3mepeHue yaenbHON TEMI0EMKOCTH.



HccnenoBanue nporecca OCTHIBAHMS BEIECTBA.

HccnenoBanue anuabaTHOro mporecca.

V3zyueHne B3aMOCBSI3M SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOACHCTBHS U TEMIIEPATYPbl KUIICHHS KUIAKOCTEH.
Tema 3. Azpecammuvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[Tapoo6pa3oBaHue u KoHAEHCalMs. McnapeHue U KUIeHue. Y eabHas TeIioTa napooopa3oBaHus.

HaCBIHIeHHI)IC 1 HCHACBIIICHHBIC TTapbl. KauecTBeHHast 3aBUCHMOCTD TUIOTHOCTH M JaBJICHUS HACBILICHHOT'O Itapa
OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT 00BEMa HacCBIIICHHOTO T1apa. 3aBHCHUMOCTD TEMIICPATYpPhI KUIICHUSA OT JaBJICHUSA B
KUOKOCTH.

BnaxnocTs Bo3ayxa. AOCOIIOTHASI 1 OTHOCUTEIIbHASI BIAYKHOCTb.

TBépZ[OG TEJIO0. KpI/ICTaHHI/I‘IeCKI/IC u aMOpCbHI:Ie TEIa. AHI/I3OTp0HI/I${ CBOMCTB KpUCTAJIJIOB. IInaBnenue u
KpucTtajuin3anus. YZ[CJ'ILHaH TEILJIOTA IIaBJICHUA. Cy6J’II/IMaIII/I$I.

Hedopmanuu TBépaoro Tena. Pactsukenue u cxxatue. Capur. Mozayns FOnra. Tlpenen ynpyrux aehopMariuii.

TenmnoBoe pacmupeHue XUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE paciiupeHre. AHMapMOHU3M TEIUIOBBIX
KoJIeOaHUI YacTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO pacIIMpeHHUs Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEprun B (a3oBBIX MEPEXOAaX.
YpaBHeHHe TemI0BOro Oananca.

IToBepxuocTtHOE HaTsHKeHHE. Koadduument nosepxHocTHOTO HatsbkeHus. Kanuiusapusle sBneHus. [laBneHue mnox
HCKPHUBIEHHON MOBEPXHOCTHIO )KUAKOCTH. Dopmyina Jlamnaca.

TexHn4YecKue yCTpOHCTBA M TEXHOJIOTHUECKHE MPOIECCHI: )KUIKNE KPHCTAJUIBI, COBPEMEHHBIC MaTEPH aJIbL.
Hemoncmpayuu.

TennoBoe pacimpeHue.

CBoiicTBa HACHIIEHHBIX TAPOB.

Kunenne. Kunenue npu noHnXeHHOM J1aBICHUH.

W3mepenne cuiibl IOBEPXHOCTHOTO HATSKEHUSI.

OMnBITHI ¢ MBUIBHBIMH IIIEHKAMH.

CMauuBaHUE.

KanwmuisipHble sBIEHU.

Monenu HeHbIOTOHOBCKOM JKUAKOCTH.

Crnioco0bl U3MEpPEHHS BIIAYKHOCTH.

HccnenoBanue HarpeBaHUs U IJIaBJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.
Buabr nedopmaruid.

Habmonenne Manbix qedopMariuii.



Yuenuueckuii s3xcnepumenm, nabopamopnisie pabomsol, npaKMuKym.

N3yuyenne 3aKkoHOMEpHOCTEH HCapeHus KUIKOCTEH.

W3mepeHue yaenbHOM TEMIOThI IaBICHUS JIbAA.

W3yyeHne cBOMCTB HACHIILICHHBIX MTAPOB.

W3mepenne abCOMOTHON BIaXXHOCTH BO3/yXa U OIIEHKA MacChl IapOB B IIOMEIICHUH.
Uzmepenne k03¢ GunmeHTa MoBEepXHOCTHOTO HATSKCHHUS.

W3mepenue moxyns FOwra.

HUccnenoBaHue 3aBUCHMOCTH JieopMaLlK PE3HHOBOro 00pasia OT MPHI0KEHHOH K HEMY CHJIBL.

Paznen 4. DiiekTpoguHamMuKa.
Tema 1. Dnexmpuueckoe noe.

OnexTpusanus Tel U €€ MposiBIeHUs. DJIeKTpUdecKuil 3apsaa. J[Ba BuAa ayeKTpUUecKUX 3apspoB. [IpoBoaHukw,
JTU3IEKTPUKH U TOIYIPOBOJHUKH. DJIEMEHTAPHBIA IEKTPHUECKUN 3apsil. 3aKOH COXPaHEHUs 3JIEKTPUIECKOTO 3apsaa.

Bzaumopeiicteue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kymnona.
Onextpudeckoe nosie. Ero pgeiicTBue Ha eKTpUUECKUE 3aps/ibl.

Hanpsok€HHOCTh  anekTpudeckoro mnoiss. IIpoOGHbiA 3apsa. JIuHMM HanpsDKEHHOCTH 3JIEKTPHUYECKOro  MOJIS.
O1HOPOAHOE BIEKTPUUECKOE TIOJIE.

[ToTeHIIMaIBLHOCTD OJICKTPOCTATUYCCKOTO TIOJIA. Pa3HocTh MOTEHIMATIOB K HaMpsKCHUC. TlorenunanbHas SHEprus
3apsaa B DJICKTPOCTATUYCCKOM II0JIC. [Torenuuan QJICKTPOCTATUYCCKOTO IIO0JIA. CBs3b HaHpH)KéHHOCTI/I TI0JIT U Pa3sHOCTH
TIOTCHIINAJIOB JIs DJICKTPOCTATUYCCKOTO I10JIA (KaK OQHOPOAHOTO, TaK U HeO,ZIHOpO,ZIHOFO).

[MpuHUMD Cynepro3UIUHU IEKTPHUECKUX TOJIEH.

[Tone Towyeunoro 3apsma. Ilose paBHOMepHO 3apsbkeHHOM cdepsl. [lone paBHOMEPHO 3apsHKEHHOrO MO 00BEMY
mapa. [lojge paBHOMEPHO 3apsHKCHHOW OECKOHEYHOW IIOCKOCTH. KapTHUHBI JIMHUIT HAmpsHKEHHOCTH 3THX MONeH H
9KBUIOTEHLUAIBHBIX TOBEPXHOCTEH.

IIpoBOAHUKHM B JIEKTPOCTATHUECKOM II0JIE. Y CIIOBUE PAaBHOBECHS 3apsI0B.

JIMPIEeKTPUKY B 37€KTPOCTATHYECKOM MoJe. [luaneKkTpuieckas IPOHUIIAEMOCTh BEIIECTBA.
Konnencatop. DnekTpoEMKOCTb KOHIEHCATOPa. DIEKTPOEMKOCTh MJIOCKOI0 KOHAEHCATOPA.
[TapannensHoe coenuHeHne KoHAeHcaTopoB. IlocienoBaTesibHOE COeAMHEHNE KOHAEHCATOPOB.
OHeprus 3apsHKEHHOI0 KOHJEHCATopa.

JIBrkeHre 3apsDKeHHON YacTUIBI B OHOPOAHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyeckre ycTpoOHCTBA M TEXHOJOIMYECKHE IPOLECCHI: AIIEKTPOCKOI, 3JIEKTPOMETP, 3JIEKTPOCTaTHYecKas
3alIMTa, 3a3eMJICHHE IEKTPOorpruOOpoB, KOHJEHCATOpbl, reHepatop Ban ne ['paada.

Hemoncmpayuu.
VYCTpoicTBO U IPUHIUT JEHCTBHSL IEKTPOMETPA.

BHeKT‘pI/I‘{CCKOG TOJIC 3aps>KEHHBIX HIAPUKOB.



DrexTpryecKoe MoJe IBYX 3apsDKeHHBIX IUIACTHH.

Monenb a5eKTpocTaTHIecKoro reueparopa (Bau ne I'paada).

IIpoBogHUKHU B 27EKTPUYECKOM TI0JIE.

DnexTpocTaTHIeCKas 3allnTa.

VYcTpoHcTBO 1 AeiicTBHE KOHICHCATOpA IOCTOSTHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH MJIOCKOTO KOHJAEHCATOpa OT IUIOIAAW IUIACTHH, PACCTOSHUS MEXIY HUMH H
JMAJICKTPUYECKOM POHUIIAEMOCTH.

DHeprus MEKTPHUCCKOTO OIS 3apsSHKEHHOTO KOHICHCATOPA.

3apsiaka U pas3psaka KOHIeHCATopa depe3 pe3ucTop.

Yuenuueckuii skcnepumenm, nabopamopnsie pabomasl, RPAKMUKYM.

OlLieHKa CHUJT B3aUMOJACHCTBUS 3apSKEHHBIX TEJ.

HaGmonenne mpeBpamieHns SHEPTHH 3apsHKEHHOTO KOHJICHCATOPa B SHEPTHIO U3ITyYECHUS CBETOANO/A.
W3ydenune nporekaHus TOKa B LIENH, COAEpKallel KOHAEHCATOP.

PacnpeneneHue pa3HOCTH NOTCHIIUAIOB (HAMIPSHKEHUS) IIPU TOCJICA0BATEILHOM COSANHEHUN KOHJICHCATOPOB.
UccnenoBanne pa3psga KOHIEHCATOPA Yepe3 pe3ucTop.

Tema 2. Ilocmoanuslii an1eKkmpuuecKuii mok.

Cuna toka. [TIoCTOSSHHBIN TOK.

VYcnoBus cyliecTBOBaHUS OCTOSIHHOTO 3JeKTpruecKoro Toka. Mcrounuku Toka. Hanpsikenne U u DJIC &.
3axkoH OMa 1 yyacTKa HeTH.

BHeKTpI/I‘{CCKOG COITPOTUBJICHUE. 3aBHCHMOCTH COIIPOTUBJIEHUA OJHOPOAHOTO NPOBOJHHMKA OT €ro IJIWHbI U
Iiomaay nmonepeyHoro CCYCHuUs. YHCHLHOC COIIPOTUBJICHUC BEIIECTBA.

IlocnenoBaTensHoe, MNapa/uleIbHOE, CMEIIAHHOE COEJUHEHME MPOBOJHUKOB. PacuéT  pa3BeTBIEHHBIX
anektpudeckux nenei. [Ipasuna Kupxroda.

Pabora snextpuyeckoro Toka. 3akon [xoymsa—Jlenma.
MOUTHOCTh MEKTPUUECKOT0 TOKa. TemnoBast MOIIHOCTh, BbIAEIsIEMas Ha PE3UCTOpE.

OJIC 1 BHyTpeHHEE CONMPOTUBICHUE UCTOYHHUKA TOKa. 3akoH OMa JUIsi OJHOW (3aMKHYTO#) JIEKTPHYECKON LETIH.
MouHoCcTh HCTOYHKKA TOKa. KopoTkoe 3aMbIkaHue.

KOH,I[eHC&TOp B IIC€IIX IIOCTOSHHOI'O TOKA.

TexHuueckne yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHL aMIEPMETP, BOJBTMETP, PEOCTaT, CUETUUK
9JIEKTPUYECKOH SHEPTUU.

Jemoncmpayuu.

I/ISMepeHI/Ie CHJIbI TOKA 1 HAIIPSXKCHUA.



HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIPsOKCHUS J1 pe3UCTOpa, JIaMIIbl HAKaJIMBAHWUA U CBETOAUOAA.

3aBHCHMOCTH COINPOTUBJICHUA HUJIMHAPUYCCKUX IMPOBOAHHUKOB OT [UIMHBI, IJIOMIAAW MOIECPEYHOI0 CCUCHUA H
martepuala.

I/ICCHC,Z[OBaHPIC 3aBUCHUMOCTH CHJIBI TOKA OT COIIPOTUBJICHHUSA IIPU ITIOCTOAHHOM HAIIPSKECHUU.

IIpsamoe wu3mepenne OJIC. KopoTkoe 3aMblkaHuE TajJbBaHUYECKOTO JJIEMEHTAa M OLEHKAa BHYTPEHHEIO
COIIPOTHUBIIEHHUS.

Crioco0bI coeTMHeHHsT NCTOYHUKOB ToKa, DJIC OaTapei.

HccnenoBanue pa3HOCTH MOTCHIMATIOB MEXK/AY TTOJIFOCAMH UCTOYHHKA TOKA OT CHIIBI TOKA B IICTIH.
Yuenuueckuii 3xcnepumenm, nadopamopmusie padGomol, RPAKM UKYM.

VccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

Vzmepenune yaenbHOTO CONPOTHBICHHUS TPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIPSDKEHUS VIS JIAMIIBI HAKaJIMBaHMSL.

VBenuueHue npeaeiaa u3MepeHus: ammnepMmerpa (BoJIbTMETpa).

Nzmepenne 3/IC 1 BHyTPEHHETO COMPOTHBIICHHUS HCTOYHHUKA TOKA.

Hccnenosanue 3aBucumoctu /] C raapBaHN4eCKOro JI€MEHTa OT BpEMEHH NIPU KOPOTKOM 3aMbIKaHUU.
HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEKAY MOJIOCAMH HCTOYHHKA TOKA OT CHIIBI TOKA B IICTIH.
VccnenoBanue 3aBUCUMOCTH T10JIC3HOM MOILIHOCTH UCTOYHHUKA TOKA OT CHIIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

BHeKTpI/I‘{eCKaSI MNpOBOAMMOCTL pPa3JIMYHBIX BCIICCTB. BHGKTpOHHaSI OpOBOAUMOCTD TBép,HI)IX METaAJlJIOB.
3aBHCHMOCTD COIIPOTUBJICHUA METAJIJIOB OT TEMIIEPATY PbI. CBerHpOBO,HI/IMOCTL.

DJeKkTpudyecKkuid TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

IonynpoBoxuuku. CoOcTBeHHas M NpHUMECHas MPOBOAMMOCTH IIOJNYNPOBOAHMKOB. CBOHCTBa p—N-mepexona.
[TomynpoBoaHUKOBBIE TIPHOOPHI.

DNEeKTPUYECKU TOK B 3JEKTPOJUTAX. DIEKTPOJIUTHUECKasl JUccolManus. DinekTpoiu3. 3akoHsl Dapanes ans
AIIEKTPOITN3A.

Onektpudeckuil TOk B razax. CaMOCTOSTENBHBIM M HECAMOCTOSTENbHBI paspsan. PasnuuHble THUIBI
CaMOCTOSITEIbHOTO pa3paga. Monuus. Ilnazma.

TexHuueckue ycTpolcTBa M HPaKTUYECKOe NPUMEHEHUE: Ta30pa3pslHble JIaMIIbl, JIEKTPOHHO-JIy4yeBas TpyOka,
HOTYNIPOBOAHUKOBEIE MPUOOPHI: AMOA, TPaH3UCTOpP, (OTOAMOA, CBETOAMOJ, TaNbBaHMKA, paQUHUPOBAHHE MENH,
BBIIIJIABKA AJIFOMUHH S, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.
3aBHCHMOCTH CONMPOTHUBIICHUSI METAIIOB OT TEMIIEPATY PhI.
[IpoBOANMOCTD MEKTPOTUTOB.

3axoHbl anekrponuza dapanes.



HckpoBoii pa3psa 1 IpOBOAUMOCTh BO3IyXa.

CpaBHEHHE NPOBOANMOCTH METAJUIOB U MOJTYIPOBOJAHUKOB.

OAHOCTOPOHHSIA MPOBOAUMOCTh AUOJA.

Yuenuueckuii s3xcnepumenm, nabopamopnsie pabomsl, npaKMuKym.
HabnroneHue aexTposusa.

H3mepenue 3apsiga 0JHOBAJICHTHOIO HOHA.

VccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.
CHsITHE BOJBT-aMIICPHOH XapaKTePHUCTHUKH JTHO/IA.

DuznvecKHii NPaKTHKYM.

CrniocoObl u3MepeHHs (U3UUECKUX BEJIMYMH C MCIHOJIBb30BAHUEM AaHAJOTOBBIX M IU(POBBIX H3MEPHUTEIBHBIX
puOOPOB M KOMIIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE W OTHOCHTEJbHBIE IOTIPEIIHOCTH H3MEpEeHHUN
¢usnueckux BenuuuH. OEHKa IPaHHIl HOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX W3MEpPEHHMH, HWCCICAOBAHUI 3aBUCUMOCTEH (U3MYECKHUX BEJIMYMH, [POBEpKa
MIPEUIOKEHHBIX TUnoTe3 (BbIOOp M3 pPabOT, ONMHMCAaHHBIX B TEMAaTHYECKUX pa3jeniax «YUYeHHYeCKHH HKCIIEPHMEHT,
nabopaTtopHble paOOThI, HPAKTHKYM).

MexnpeaMeTHble CBS3H.

Wzyuyenne kypca ¢usuku yriayonéunoro ypoBHs B 10 kiacce ocymiecTBiseTcs C y4€TOM COJEp)KaTEeIbHBIX
MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu 1 TEXHOJIOTHH.

Mesicnpeomemnsle ROHAMUSA, C6A3ANHBIE C UYUEHUEM MEM 0006 HAYUHO20 NO3HAHUA: SBICHUC, HAYYHBIA (aKT,
runore3a, Qusnyeckas BeIMYMHA, 3aKOH, TEOpUs, HAOIIOJCHUE, SKCIEPUMEHT, MOJAEIMPOBAHHE, MOJENb, M3MEPEHHE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHbIE TPUOOPHI, LU(POBas 1abOpaTOPHSI.

Mamemamuka: penieHue cUCTeMbl ypaBHeHWH. JluneiHas ¢ynkims, mapaboma, runepboma, ux TpadUKH H
cBoiicTBa. TpuroHomerpuueckue (GYHKLUHM: CHHYC, KOCHHYC, TAHT€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO. BEeKTOpHI U UX NPOEKIMU HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonozua: Mmexanmueckoe ABIDKEHHE B XXHBOH mpupone, Iud(y3us, ocMOC, TEINIOOOMEH >XHMBBIX OPraHH3MOB,
TEIUIOBOE 3arps3HEHUE OKPY)KAIOIMIei cpeibl, yTWIN3anus OHOOPraHMYEeCKOro TOIUIMBA JUIS BBIPAOOTKH «TEIUIOBOI» M
9JIEKTPOSHEPIUH, MMOBEPXHOCTHOE HATSHKEHHE M KalWUIAPHBIE SBJICHUS B NPHPOJE, NIEKTPUYECKUE SIBICHHUS B JKUBOU
pupoze.

Xumusn: JAUCKPETHOC CTPOCHHUE BCIICCTBA, CTPOCHHUE ATOMOB MW MOJIEKYJI, MOJIb BEIIECTBA, MOJSIpHaAsA Macca,
TIOJTY4YC€HUE HaHOMAaTEpUuaI0B, TCIIJIOBBIC CBOMCTBa TBép,H,bIX TEI, )Kl/ILLKOCTGﬁ 1 r'a30B, KU JIKUE KPUCTAJLIbI, SJICKTPUICCKUEC
CBOMCTBA METAJIJIOB, JJICKTPOJIUTHUYCCKAA AUCCOoOLUallus, raibBaHHUKA, SJICKTPOHHAasA MUKPOCKOITUA.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPHI, OapOMETpP, TEPMOMETP.

Texnonozus: npeobpa3oBaHue JIBIKCHUH C HCIIOJIB30BAHHEM MEXAaHM3MOB, YYET CyXOro M >KHUJIKOTO TPEHHUsS B
TEXHHUKE, CTATUUYCCKUE KOHCTPYKIMHU (KPOHLITEHH, pemérdaTsle KOHCTPYKIIMH), HCIIOJIB30BAHHUE 3aKOHOB COXpPaHECHUS
MEXaHUKH B TEXHUKE (FHMPOCKOI, BOAOMET W JIPyrue), ABUTATENIb BHYTPEHHETO CrOpaHus, IapoBas TypOuHA, OBITOBOM
XOJIOMMIIbHUK, KOHAWIMOHEP, TEXHOJOTMH IOJYYEHHsS COBPEMCHHBIX MATepHAliOB, B TOM YHCJIC HAHOMATCPUAJIOB, U
HAaHOTEXHOJIOTHH,  DIEKTPOCTATUYeCKas  3aIluTa,  3a3eMICHHE  JJIEKTpONpUOOpPOB,  ra3opaspsiiHble  JIAMIIBL,
MOy POBOAHUKOBBIC TIPHOOPBI, raIbBaHHKA.

11 KJIACC



Pazgen 4. DaexTpoannamuka.
Tema 4. Maznumnoe none.

B3auMozelicTBie MOCTOSHHBIX MAarHUTOB M IPOBOJHHMKOB C TOKOM. MarHutHoe mnoje. Bexkrop MarHuTHOH
uHAYKUMU. [IpyuHIUI Cynepno3uuy MarHUTHBIX nosel. JIMHUYM MarHUTHOW MHIYKLIUH.

MarauTHoe moJjie IPOBOJHUKA C TOKOM (IIPSIMOTO TIPOBOJIHUKA, KATYIIKH U KPYroBOTo BUTKa). OmbIT DpcTena.
Curna Amrepa, e€ HalpaBiIeHUE ¥ MOIYIIb.

Cuna JlopeHia, e€ HampaBlIeHHE W MOAYJb. J[BHKEHHUE 3apsHKEHHON 4acTHIBI B OZHOPOJAHOM MAarHUTHOM IIOJIE.
Pa6ota cumsl Jlopenta.

MarsautHoe 1noJjie B BCILICCTBE. q)eppOMaFHeTI/IKI/I, napa- 1 [MaMaroi€THuKu.

Texuuueckue yc’[’pOﬁCTBa " TCXHOJIOTUYCCKHEC IIPOIECCHI: TIPUMCHCHHUEC MOCTOAHHBIX MAar”HuiToOB,
SJIEKTPOMATrHUTOB, TCCTEP-MYJIbTUMETP, IJICKTPOABUTATEIIb ﬂK06I/I, YCKOPHUTEIIN 3JICMCHTAPHBIX YaCTHUILI.

Hemoncmpayuu.
Kapruna nuHMA UHIYKIIMA MarHUTHOTO TI0JIS TIOJIOCOBOTO U MOJIKOBOOOPA3HOT'O MOCTOSHHBIX MAarHUTOB.

KapTI/IHa JIMHUN MarHUTHOMU WHAYKOUW TI0JIA JUIMHHOTO IIPAMOro IMPOBOAHHKA W 3aMKHYTOTI'O KOJBLIEBOI'O
IIPOBOAHHKA, KATYIIKHA C TOKOM.

B3aumopelicTBre NBYX MPOBOJIHUKOB C TOKOM.

Cua Ammepa.

JHetictBue cuiibl JIopeHIa Ha HOHBI 3JEKTPOJIUTA.

Habnronenne nBMKEHUS MyyKa 3JIEKTPOHOB B MArHUTHOM I1O0JIE.

[IpuHIMT IEHCTBUS 2MEKTPOU3MEPUTEIBHOTO MPUOOPa MarHUTOINEKTPUUECKON CUCTEMBIL.
Yuenuueckuii sxkcnepumenm, nabopamopnsie padomaol, PAKmMuKym.
HccnenoBanne MarHUTHOTO OIS TIOCTOSTHHBIX MarHATOB.

HVccnenoBanue cBOMCTB peppOMarHETHKOB.

WccnenoBanue neiicTBUs MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
Wzmepenne cuinsl AMiepa.

W3ydenne 3aBUCUMOCTH CHIIBI AMITEpa OT CHUJIBI TOKA.

OmnpeneneHre MarHUTHON MHIYKIIUN Ha OCHOBE M3MEPEHUs CHIIBI AMIiepa.
Tema 5. Dnexmpomacnumnas uHOyKuus.

SBnenue oanmekTpoMarHuTHOM wHAYKIMH. IloTok Bekropa MmarnuTHOM wuHAYKIMH. OJC wHIyKIUH. 3aKkoH
a5IeKTpoMarHuTHoM nHaykuuu Papanes. Buxpesoe anextpuueckoe none. Toku Dyxo.

O/1C MHIYKIIMU B TPOBOJHHUKE, ABHKYIIEMCS B OAHOPOAHOM MarHWTHOM TOJIE.



[IpaBuno Jlenua.

I/IHI[yKTI/IBHOCTL. KaTyH.IKa UHAYKTHUBHOCTH B IEIHA IIOCTOAHHOI'O TOKa. SBnenue CaMOMHAYKIHH. SHC
CaMOUHOYKIIUH.

3HCpFI/I$I MarHuTHOI'O IOJISI KaTyIIKH C TOKOM.
DNeKTpOMarHuTHOE TOJIe.

Texuuueckue ycT‘pOﬁCTBa U  TEXHOJIOTMYECKUE TIIPOLCCChl: HMHAYKHOHOHHAsd I11€4b, COJICHOWZ, 3alura OT
DJICKTpU3allu TEJ NPU ABUKCHHUU B MArHUTHOM 110JI€ 3emitn.

Hemoncmpayuu.

Habnronenue sSBIEHHS 31€KTPOMarHUTHOH HHIYKIWH.

Uccnenosanue 3aBucumoctd 3J{C HHIYKIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO TTIOTOKA.
[IpaBuno Jlenua.

[Tagenune MaruuTa B alfOMUHHEBOH (MeTHOW) TpyOe.

SIBnenue caMOMHIYKLIUY.

HccnenoBanue 3aBucumoctu 3J]C caMOMHAYKIIMK OT CKOPOCTH M3MEHEHHs CHIIBI TOKA B IIETIH.
Yuenuueckuii skcnepumenm, nadbopamopnsle pabomaol, NPAKmMuUKyMm.

HccnenoBanue siBIeHNs 3JCKTPOMarHUTHON MHIyKIIUH.

Omnpenenenre HHAYKIINH BUXPEBOTO0 MATHUTHOTO TTOJIS.

UccnenoBanue sBIeHUS] CAMOMHIYKIIUH.

COopka MOJIesIH 3JI€KTPOMarHUTHOrO reHepaTopa.

Pa3nen 5. Koyie0aHusI U BOJIHBI.
Tema 1. Mexanuueckue Ko1ebanus.

Konebarensuas cucrema. CBoOOAHEIE KOJIEOAHUS.

rapMOHI/I‘IeCKI/Ie konebanus. Knnematnueckoe u JUHAMHUYCCKOC OIIMCaHHUC. SHepreTqucxoe OIMCaHue (3aKOH
COXpaHCHUA MEXaHUYECKOMU BHGpFI/II/I). BI)IBOH JUHAMHUYECKOTO ONHUCaHUA TapMOHUYCCKHUX KonmebaHuil M3 UX
OHEPreéTUIECKOro 1 KNHEMATUYECKOTO OITMCaHU.

AmmnTyza u ¢daza xonebanuil. CBs3b aMILTUTYIbI KOJICOAHHH MCXOJHOM BEIMYMHBI C aMIUIMTYJaMH KojeOaHul
€€ CKOPOCTH U YCKOPEHHS.

Ilepuon u uacrora konedanuil. Ilepuon MaibIX cBOOOIHBIX KoJeOaHUH MaTeMaTHueckoro MastHuka. Ilepuon
CBOOOIHBIX KoJIeOaHUH IPY>KHHHOTO MasiTHHUKA.

[lonsTHe o 3aTyxatomux KoneOaHHAX. BoHykJaeHHble Kosnebanus. Pe3onanc. Pe3onancHas kpuas. BnustHue
3aTyXaHUs Ha BUJl PE30HAHCHOM KpUBOH. ABTOKOJIEOaHHU .

TexHUYEeCKHEe YCTPOMCTBA H TEXHOIOTHIECKUE MPOLIECCHI: METPOHOM, Yachl, Kauelld, My3bIKalbHbIC HHCTPYMEHTHI,
celicmorpad.

Hemoncmpayuu.



3anmch K0Ie0aTeIbHOTO ABIKEHHS.
HabmroneHre He3aBHCHMOCTH IepHOIa MaJIbIX KoJeOaHHil rpy3a Ha HUTH OT aMIUTUTYIBL.
HccnenoBanue 3aTyxaromux KoaeOaHUi U 3aBUCUMOCTHU NIEPUOAA CBOOOJHBIX KosleOaHUI OT CONPOTHUBICHHS.

HccnenoBanue konebaHmii rpy3a Ha MaCCUBHOM IIPY>KHHE C 1IENbI0 (YOPMHUPOBAHUS NPEJCTABICHUH 00 UIeaIbHON
MOJICTIH MIPYKUHHOTO MasTHUKA.

3aKOH COXpaHECHHsI SHEPIHHU MPH KOJIeOaHUAX Ipy3a Ha MPYKUHE.
HccnenoBaHue BRIHYXACHHBIX KOJeOaHMUH.

Habmonenue pe3oHaHca.

Yuenuueckuit sxcnepumenm, nabopamopmsie pabomaol, nPAKMUKYM.
W3mepenne neproaa cBOOOHBIX KoJieOaHNIT HUTSHOTO U NPY>KHHHOTO MasTHHKOB.
HN3yueHve 3aKOHOB JBIXEHHA Tea B X0A€ KonebaHUi Ha yIPyroM I10 IBece.
V3ydeHne IBIKEHNS HUTSHOTO MasTHHKA.

[IpeoOpazoBaHue 3HEPrUH B IPYKUHHOM MasTHHKE.

HccnenoBanue yObIBaHHS aMIUIUTY Il 3aTyXalOMUX KoneOaHuil.
HccnenoBanue BBIHYKICHHBIX KOICOAHHH.

Tema 2. Dnekmpomaznummusie Konedbanus.

KonebarenbHblii KOHTYp. CBOOOAHBIE SJICKTPOMATHHTHBIC KOJEOAHMS B HICANBHOM KOIEOATEIBHOM KOHTYpE.
®opmyna Tomcona. CBsi3b aMILTUTY JbI 3apsija KOHIEGHCATOPA C aMIUIUTY 0N CHJIBI TOKA B KOIEOATEIbHOM KOHTYPE.

3aKOH COXPaHEHUsI SHEPIHU B UICAIbHOM KOJIeOaTeIbHOM KOHTYPE.
3aTyxaroIye >IeKTpOMarHUTHbIE KoseOaHus. BEIHYKICHHBIE 2IEKTPOMAarHUTHEIE KOIeOaHHs.

IMepemeHHBIl TOK. MOLIHOCTh NEPEMEHHOTO TOKa. AMIUTUTYAHOE W JEHCTBYIOIIEe 3HAYCHUWE CHIIBI TOKA W
HaINpsHKEHHS IPH Pa3IniHON GpopMe 3aBHCHMOCTH IIEPEMEHHOT0 TOKa OT BPEMEHH.

CHHyCOHZ[aJ'ILHLIﬁ HCpeMCHHBIﬁ TOK. PC3I/ICTOp, KOHACHCATOp MW KaTylika HWHAYKTUBHOCTA B LENIHU
CUHYCOUJAJIBHOI'O IIEPEMEHHOT'O TOKaA. Pe3onanc TokoB. Pe3onanc HaHpﬂ)I(eHHﬁ.

WneanbHsiil Tpanchopmarop. [IpousBoacTso, nepenaya u noTpedICHUE 3IEKTPUIECKOIM SHEPIUH.

DKOJIOTHUECKHUE PUCKHU IpU MPOU3BOACTBE OBJICKTPOIHCPIUU. KyJ'II:Typa HCIIOJIB30BAHUA DJJICKTPOOHEPTUHU B
TOBCETHEBHOM JKU3HH.

TexHHYECKHE YCTPOHCTBA U TEXHOJOIMYECKHE MPOIECChI: JICKTPHYESCKHI 3BOHOK, F'€HEpaTop MEePEeMEHHOTO TOKa,
JIMHUY 3JIeKTpoIepeiay.

Jemoncmpayuu.
CB0OOIHBIE NIEKTPOMArHUTHBIC KOJIEOaHMSL.
3aBUCUMOCTD 4aCTOTHI CBOOOAHBIX KOJIEOAHUI OT MHAYKTHBHOCTH M EMKOCTH KOHTYpA.

OcuusiorpaMMbl AEKTPOMArHUTHBIX KOJeOaHuil.



I'enepaTop He3aTyxXarOIUX AIEKTPOMAarHUTHBIX KOJICOaHHH.

Mopeb 3JIeKTpOMarHUTHOTO TeHepaTopa.

BhIHYK/I€HHBIE CHHYCOHMaNIbHBIE KOJIeOaHusI.

Pe3ucTop, KaTylka HHIYKTUBHOCTH U KOHAEHCATOP B LIENH IEPEMEHHOI'0 TOKa.

Pesonanc npu nociaenoBaTeIbHOM COEAMHEHUH PE3NCTOPa, KaTyIIKU HHIYKTUBHOCTH M KOHACHCATOPA.
YCTpoiicTBO M PUHLUN IeHCTBUS TpaHchopmaTopa.

Mopesb TUHUY JIEKTPOIepeIauu.

Yuenuueckuii s3xcnepumenm, nabopamopnsie pabomsl, npaKMuKym.

Wzyuenne tpanchopmatopa.

HccnenoBanue nepeMeHHOr0 TOKa 4epe3 MOCIeI0BaTENbHO COSUHEHHBIE KOHEHCATOP, KATyIIKy U PE3UCTOP.
HabmnroneHne 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENIH IIEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 371eKMpoOMazHunIHyle 6OJIHDL.

MexaHn4YecKkre BOJHBI, YCIOBHS MX paclpocTpaHeHus. [lomepeyHble W MPOAONbHBIE BONHEL [lepron, cKOpOCTbh
pacmpocTpaHeHHsi W JUIMHAa BOJHBL CBOMCTBa MEXaHHMYECKUX BOJH: OTPaKeHHE, NPEJOMICHUE, HHTephHEepeHIUs H
TUPpaKIIHS.

3Byk. CkopocTs 3ByKa. I'poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.
IIlymoBoe 3arps3HEHHE OKPYKaIoMmeH cpebl.

3HeKI‘pOMaFHHTHBI€ BOJIHBL. Y CJIOBUS U3JIIYUYCHUSA DJICKTPOMATHUTHBIX BOJIH. Bzaumnas Opu€HTalusd BCKTOPOB B
BHGKT‘pOMaFHHTHOﬁ BOJIHE.

CBOIiCTBa JIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHHUE, [IPEJIOMIICHUE, TOJIspU3alys, HHTepepeHus 1 AU paKius.
[Ikana 3MeKTpOMarHUTHEIX BOJIH. [IpMMeHEeHNE 37IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[puHUMIIBL paguoCBs3K U TelaeBuAeHUs. Paguonokanus.

OJIeKTPOMAarHUTHOE 3aTrPsI3HEHUE OKPY’KaIOIIe Cpe/ibl.

TexHndeckue ycTpoWCTBa M IMPAaKTUUECKOE NMPUMEHEHHUE: My3bIKaJbHblEe MHCTPYMEHTHI, pajap, paJuonpuéMHUK,
TEeJeBU30p, aHTeHHa, Tenedon, CBU-neus, ynpTpa3BykoBast JUarHOCTHKA B TEXHUKE U MEJULIMHE.

Jemoncmpayuu.

O6pa3oBaHne U PacIPOCTPAHEHHE ITONEPETHBIX U IMPOJOIBHBIX BOJIH.
Konebmromeecs Teso kKak HCTOYHHUK 3BYKa.

3aBUCUMOCThH JUIMHBI BOJIHBI OT 4YaCTOTHI KoJIEOaHUI.

HabmoneHue oTpakeHHs U IPEIOMICHHS MEXaHNYECKUX BOJH.

Habnronenune natephepeHiuy 1 auppakuyd MEXaHUIECKUX BOJH.



AKycTH4ecKHil pe30HaHC.
CBoOHiCTBa yJIbTpa3ByKa M €ro NpHUMEeHEHHeE.
HabnroneHue CBsi3u rPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUTUTYJOW ¥ 4aCcTOTOM KoneOaHuil.

HccrnenoBaHHe CBOWCTB AIEKTPOMATHUTHBIX BOJIH: OTpaXXKCHHE, HPEIOMICHHE, MHONSPH3aus, IU(PaKIus,
nHTephEPEHIHS.

O6napyxeHue HHQpaKpacHOTro U yIbTPapUOICTOBOTO U3y YCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie pabomaol, NPAKMUKYM.

N3ydeHnune napaMeTpoB 3ByKOBOW BOJIHBL

N3yuenne pacrpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsimonuHeitHOE pacmpocTpaHeHUE CBEeTa B OAHOPOAHOM cpene. Jyu cBeta. ToUueyHBI HCTOUHUK CBETA.

OtpakeHne cBeTa. 3aKoHBbI OTpakeHHMs cBera. IlocTpoenme mzobpaxkeHuit B ruiockom 3epkaie. Cdepuueckue
3epKaiia.

HpeHOMHeHI/Ie cBeTa. 3aKOHBI MpeIOMIICHUS CBETA. AOCOJIOTHBIA TTOKA3aTelb NpEeIOMIICHUA. OTHOCHUTEIBHBII
NOoKa3aTeJib MPEJIOMIICHUS. TTocTOSIHCTBO YacTOTHI CBETA U COOTHOILIEHHE JJIMH BOJIH Ipu Nepexoa€ MOHOXPOMAaTUIECKOT O
CBETa 4€PE3 I'paHUIly pasciia IByX OINTUYCCKUX CPEI.

Xop mydeii B mpu3me. Jucnepcust cBeta. ClIoKHBIN cocTaB Oenoro ceeta. LBeT.
[TonmmHoe BHyTpeHHee oTpaxkeHue. [IpeneapHbI yTro MOJTHOTO BHY TPEHHETO OTPAXKECHHUS.

Cobupartorye u paccenBarolye JuH3bl. TOHKas MnH3a. PDOKYCHOE PACCTOSHUE U ONTHYECKAs CHIIA TOHKOI JIMH3BI.
3aBuCHMOCTh (DOKYCHOTO PAcCTOSIHHSI TOHKOH c(epHyYecKoi JHH3BI OT €€ FeOMETPUHM M OTHOCHTENIBHOTO ITOKA3aTels
HPETOMIICHHUS.

dopmyiia TOHKOW JTUH3BL. YBEJIUYEHHUE, JaBa€MO€e JIMH301.

Xox myd4a, MpOMIEAINETO JIMH3Y IOX IPOM3BOIBHBIM YINIOM K €€ TriaaBHOW onTtuueckod ocu. Iloctpoenme
1300paxeHui TOYKHU u oTpe3Ka IpAMOK B cobuparommx
U PacCEeMBAaIOIINX JIMH3aX U UX CUCTEMaX.

Ontuueckne npubopsl. Paspemaromas crnocoOHOCTh. ['71a3 Kak onTrveckas CucTeMa.
[Ipenenbl NpUMEHUMOCTH T€OMETPUUECKOM OMTHKHU.

BonnoBas ontuka. Murepdepenius cBera. KorepeHTHble MCTOYHHUKH. YCJIOBHsS HaOMIOACHUS MaKCHUMYMOB WU
MHHUMYMOB B MHTEp()EpPEHUMOHHOH KapTHHE OT JBYX KOI'€PEHTHBIX MCTOYHHUKOB. [IpuMepsl KIacCHYeCKHX
HHTEP(PEPCHIUOHHBIX CXEM.

Judpakius csera. JudpaknuonHas pemérka. YciaoBue HAOMIOACHMS IVIaBHBIX MAaKCUMyMOB IIpH TaJCHUU
MOHOXPOMAaTHYIECKOTO CBETa Ha MU(PPAKIMOHHYIO PEIIETKY.

HOJ'ISIpI/ISaI_[I/Iﬂ CBE€Ta.

TexHHYECKHE YCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHL: OYKH, Jyma, MEPUCKOIN, (oToamnmnapar, MHKPOCKOI,
MIPOEKIIMOHHBIN anapar, MPOCBETICHNUE ONTHKHU, BOJIOKOHHAS ONTHKA, 11 QpaKIMOHHAs peIIéTKa.

Hemoncmpayuu.



3aKOoHBI OTPaKCHHS CBETA.

HccnenoBanue npenoMiIeHHS CBETA.

HaGumioneHue moinHOro BHYTPEHHETO OTpa)keHHUs. Mozenb CBETOBOA.

HccnenoBanue xoja CBETOBBIX ITyYKOB Yepe3 MII0CKONApasIeNIbHY 0 IUIACTHHY U NIPU3MY.
HccnenoBanue cBOICTB N300paskeHUI B TNH3AX.

Monenu MEKpOCKOIIa, TEJIECKOTA.

Ha6monenne natepdepeniyu ceera.

HaGntozieHue 1BETOB TOHKHX TUIEHOK.

Ha6monenue nqudpakiyu cBera.

Wzyuyenne nuppakiMOHHON pEIIETKH.

Hab6monenne quppakIHOHHOTO CIIEKTPA.

HaGmonenue nucrnepcuu cBeta.

Habmronenune nonsipusanuy cera.

[IpumeHeHMe MOISPOUIOB IS U3yUCHHUS MEXaHMUYECKUX HANPSHKSHUH.

Yuenuueckuii 5kcnepumenm, nadbopamopnsle pabomaol, NPAKMuUKyMm.

W3mepenne nokasaTesns NpeJoMICHUs CTeKIIa.

HVccnenoBanue 3aBUCUMOCTH (JOKYCHOTO PACCTOSHUS OT BEIICCTBA (Ha IIPUMEPE JKUIKUX JIMH3).
W3mepenne pOKyCHOTO pacCcTOSHHUS PacCEUBAIONIMX JIMH3.

[Monyuenune n3o0paxkeHUs: B CUCTEME U3 IJIOCKOTO 3e€pKaJla ¥ JIMH3BL

IMomy4yenue n300pa)keHUsI B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMYECKUX CHCTEM.

Habmonenne nqudpakuun, nHTepHEpEeHINH U MOIIpU3alH CBETa.

W3zyuenne nosspu3anuy cBeTa, OTpaXEHHOTO OT MIOBEPXHOCTH JIUIJICKTPHKA.
Wzyyenne nHTEphEPEHIINH JIA3EPHOTO U3YUEHHS Ha JIBYX LICIISX.

Habmronenune nucnepcun.

HaGmonenue u ucciiefioBaHue TUQPaKIHOHHOTO CIEKTPA.

W3mepenne IyIMHBI CBETOBON BOJTHBIL

[Nonyuenue criekTpa U3Iy4eHUs] CBETOIMOA IIPU OMOIIX AU PAKIIMOHHON PELIETKH.

Pa3zgen 6. OcHOBBI crieHAIBbHON TEOPHH OTHOCHTEJIbHOCTH.



['paHuLB NPUMEHNMOCTH KJ1accudeckoi MexaHuku. [locTynaTel cienuanbHON TEOPUU OTHOCUTEIBHOCTH.

IIpoctpancTBeHHO-BpeMeHHO# nHTepBail. IIpeobpa3oBanus Jlopenna. YcnoBue npuaMHHOCTH. OTHOCHTEIHLHOCTD
OTHOBPEMEHHOCTH. 3aMe|JIeHHe BPEMEHH U COKPALCHUE JUTHHBI.

OHeprus U UMILyJIbC PEIATHBUCTCKON 4aCTHIIBL.
CBs13b Macchl ¢ PHEPrUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTUIBI. DHEPIUs MOKOSL.

Texuuueckue yCTpOfICTBa U TEXHOJIOTUYECKHUE MPOLCCChI: CIIYTHUKOBLIC HpI/IéMHI/IKI/I, YCKOPHUTEIN 3apsSKEHHBIX
JacTull.

V4eHnYeCcKHil SKCIIEPUMEHT, JIAOOpPaTOPHEIE paOOTHI, TPAKTHKYM.

OnpeneieHue UMITyJIbCa U SHEPTUHM PEISITUBUCTCKUX YacTHll (10 (oTtorpadusiM TPEKOB 3apsiKCHHBIX YacTHI[ B
MarHATHOM IIOJIE).

Pa3gen 7. KBanToBasi pusuka.
Tema 1. KopnycKyaapno-601H1o80ii 0yanusm.

PaBHOBeCHOE TEIIOBOE H3IyueHHE (M3IyueHue aOCONIIOTHO 4YEpPHOro Tena). 3aKOH cMmemieHus Buna. I'mmoresa
[Inanka o KBaHTax.

DOTOHEL DHEPrus U UMITYJIbC (GoTOHA.

®dorodrpdexr. Ombiter A. I'. CtometoBa. 3akoHbl Qortodddekra. YpaBHeHHe IiHIITEHHA s (hoTOdPdeKTa.
«Kpacnas rpanuma» gorospdexra.

JaBnenne cBeta (B YaCTHOCTH, JABICHHME CBETa HAa aOCOIIOTHO IOIVIOMIAIOIIYI0 M aOCOIIOTHO OTPa’KalolLylo
noBepxHocTs). OnbiTel I1. H. JleGenena.

Bonnosble cBoiictBa wactun. Bomusl me bpoiinsa. [lnuHa BomHEI ae Bpoinst m pasMepsl 00m1acTH JIOKaNIU3aluH
JBIDKYIIEHCs yacTHIBL. KopIycKyIsipHO-BOHOBOH KyanusM. Judpaxuus 31eKTPOHOB HA KpUCTaJLIaX.

Crnenuduka usmepenuit B Mukpomupe. CooTHoIEHHs HeonpeaenénHocTel [eitzendepra.

Texuuueckue yCTpOﬁCTBa 1 TEXHOJIOTHYECKHUE IMTPOLECCHI: CIEKTPOMETDP, (1)0T03J'I€M€HT, (bOTOﬂaT‘{I/IK, TyHHeJ’ILHLIﬁ
MHUKPOCKOII, COJTHEUHas 6aTapeﬂ, CBECTOAMO.

Hemoncmpayuu.

®o103(h(heKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKoHOB BHEIIHETO (HoTOdhBEKTA.

HccnenoBanne 3aBHCHMOCTH COMIPOTUBIICHHS MOTYTIPOBOTHIKOB OT OCBEIIEHHOCTH.
Caeroanon.

ConHeunas Gatapest.

Yuenuueckuii akcnepumenm, nabopamopmnsie pabomul, RPAKMUKYM.
HccnenoBanue GpoTtopesuctopa.

Nsmepenne mocrostaaol [lnanka Ha ocHOBe uccnenoBanus Gororddexra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA 9g€pe3 CBETOANOA OT HAIIPSHKCHUA.



Tema 2. @uzuka amoma.

OMBITH IO UCCIIEIOBAHUIO CTPOSHUs aToMa. [limaneTapHas Mozens atoma Pesepdopra.

Ioctynatel bopa. U3inydenne u noriomeHre GOTOHOB MPH MEPEXOJIE aTOMa C OJHOTO YPOBHS SHEPTHH Ha JIPYTOu.
Buner ciektpoB. CiekTp ypoBHE# 3HEpPruu aToMa BOJOPO/Ja.

CrioHTaHHOE W BBIHY)KJICHHOE M3ITydeHue cBeta. Jlazep.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CICKTPAJbHBIA aHaIM3 (CIEKTPOCKOI), Jasep,
KBaHTOBBI KOMIIBIOTED.

Jemoncmpayuu.

Mopens omnbita Pesepdopna.

HabnroneHne TMHEHYATHIX CIICKTPOB.

YceTpoiicTBO M AeHCTBHE CYETYMKA HOHU3UPYIOIINX YaCTHLI.

Omnpenernenue JUIMHBI BOJIHBI JIA3EPHOTO U3ITY4EHHS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomeol, RPAKmMuKym.

HaOnroneHne TMHEHYaToOro CeKTpa.

HccnenoBanue criekTpa pa3peskeHHOr0 aTOMApHOTO BOJIOPO/Ja U U3MEepeHHe NOCTOsIHHOW Punbepra.
Tema 3. Quzuka amomnozo A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnas moxens sinpa Netizen6epra—MBanenko. 3apsin siapa. MaccoBoe unciio sapa. M30TomsL
PanuoaxkTuBHOCTB. Anba-pacna. DIEKTPOHHbIH U TO3UTPOHHBIN OeTa-pacnaa. ['amMmma-u3iydeHue.

3aKoH paJuoaKTUBHOTO pacnaja. PaguoakTuBHBIE nM30TONBl B mpHupoje. CBONHCTBA MOHM3UPYIOIIETO U3ITy4eHHS.
BnusiHEe pafiMioaKTHBHOCTH Ha JKUBBIE OpraHU3MbL. EcTecTBeHHBINH (oH u3mydenus. Jlo3uMerpus.

OHeprus CBsA3U HYyKJIOHOB B Aape. SnepHble cuibl. JledexT Macchl sipa.

HZ[CpHLIe peaKkuuu. Z[GJ'ICHI/IC U CHUHTE3 ANCP. H[Lepﬂme PEAKTOPHIL. HpO6J’IeMLI YIpaBJIda€MOro TEPMOAAEPHOTO
CUHTE3a. DKOJIOTHYECKUE ACTICKThI pa3BUTUA ﬂﬂepHOﬁ OHCPIrCTUKH.

MeToapt PEerucTpanun U UCCICAOBAHUS SJIEMEHTAPHBIX YaCTHUII.

dyHIaMeHTanbHble B3auMOJICHCTBUSA. bapuoHbl, Me30HBI U jJentoHsl. [IpeacraBnenune o CraHmapTHOW MOAEH.
KBapk-ritooHHas Mozenb aApoHOB.

Odusuka 3a npegenamu CranaapTtHoit Moaenu. TéMHas MaTepus U TEMHasl SHEPIuUsl.
EnuHcTBO (hU3MYECKON KapTUHBI MUpA.

TexHn4yeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOIECCHl: NO3UMETp, Kamepa BuibcoHa, siIEepHBIA peaxTop,
TEPMOs1 IEpHBII peakTop, aToMHasi 00M0a, MarHUTHO-PE30HAHCHAS TOMOTpadus.

Yuenuueckuii s3xcnepumenm, nabopamopnisie pabomsl, npaKMuKym.

UccnenoBanne TpekoB 4acTull (10 rOTOBEIM (poTorpadusim).



HccnenoBanue paJuoaKTHBHOTO (hOHA C MCHOIB30BaHUEM J03HMETPA.
M3ydeHne TOTTIOMeH:s OeTa-JacTHI] aTIOMAHHEM.
Paznest 8. DneMeHTBI aCTPOHOMHUH H ACTPOPU3HKH.

Dramsl pa3BUTUA ACTPOHOMMHU. HpI/IKJ'Ia,I[HOG U MHPOBO33PEHYECCKOE 3HAUYCHHUE aACTPOHOMHH. HpI/IMeHI/IMOCTI)
3aKOHOB ¢)H3I/IKI/I JIIs 00BSICHCHUS TITPpUPOAbI KOCMHUYCCKUX 00BEKTOB.

Mertoasl  acTpoHOMHUYECKHX ucciienoBaHuil. COBpPEMEHHbBIE ONTHYECKHE TEJIECKONbl, PaJHOTENIECKOIIbI,
BHeaTMOC(epHasi aCTPOHOMHSI.

Bun 3Bé3nnoro Heba. Co3Be3nus, spKue 3BE3/bI, INIAHETHI, UX BUIMMOC JBHIKCHHE.
CoJiHeUHas cUCTeMa.
Connue. ConneyHast akTUBHOCTb. McTounuk sHepruu CoJiHIA U 3BE3L.

3BE31BI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlmarpamMma «CIIEKTPaIbHBIA KJIacC — CBETUMOCTBY». 3BE3ABI TIIABHOM
II0CJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM MoOCieoBaTeNbHOCTH. BHyTpeHHee
ctpoeHue 3B¢31. COBpeMEHHBIE NPEACTaBICHUS O IPOUCXOXKACHUH U 3Bomony CoslHIA U 3BE3/. DTambl )KU3HU 3BE3].

Mneunsiit Ilyte — nama [amaktuka. Ilomokenne wu aBmwkenume Connna B [amaktuke. THITBI TalaKTHK.
PanmmoramakTuxu u kBa3apbl. UEpHBIE ABIPHI B SApax ralakTHK.

Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa0O6ma. PasOeranme ramaktuk. Teopust bombimoro B3pbiBa.
PenukroBoe n3nyueHue.

MacmtabHast cTpykTypa Beenennoil. MetaranakTuka.
Hepeuénusle npo0neMbl aCTPOHOMUM.
Yuenuueckue naonrwoenus.

HaGnronenus 3BE3MHOTO HeOa HEBOOPYKEHHBIM TJIA30M C HCIOJIBb30BAHHEM KOMITBIOTEPHBIX HPIMIOKCHMI s
OIIpeeNICHHs TIOJIOKEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIE c03Be31msi CeBEpHOTO MOIyIIApUs U
sIpKUE 3BE3MBL.

Hab6nronenus B Teneckon JIyHbl, IIaHET, TYMAaHHOCTEH M 3BE3MHBIX CKOIUICHHUI.
DuznvecKHii NPaKTHKYM.

CrocoObl M3MepeHHsT (U3NYECKHX BEIUYMH C HCIOJIB30BAHMEM AaHAJIOTOBBIX M IM(PPOBBIX H3MEPHTEIBHEIX
MpuOOPOB M KOMIIBIOTEPHBIX JIATYMKOBBIX CHCTEM. AOCONIOTHBIE M OTHOCHTENBHBIE TIOTPEIIHOCTH H3MEPEHUH
¢usnueckux BenuuuH. OeHKa IPaHHIl HOTPEITHOCTEH.

IIpoBeneHne KOCBEHHBIX H3MEPEHHUiA, HCCICIOBaHHUI 3aBUCHMOCTEH (DU3MYECKMX BEJMYMH, IPOBEPKa
NPEUIOKCHHBIX THIOTe3 (BBIOOP W3 paboT, ONMCAHHBIX B TEMATHYECKHX pasfenax «YUeHHIECKHH SKCIICPHMEHT,
nabopaTtopHble paOOThI, HPAKTHKYM).

Oo6o0maIee MOBTOPeHHeE.

O0o0meHne M cucTeMaTH3allMsi COJCpXKaHUS pasfenoB Kypca «MexaHukay, «MonekynspHas ¢Gu3uka H
TEPMOJIMHAMUKAY, «JJEKTpoIrHaMuKay, «KonebaHus u BOMHBI», «OCHOBBI CIELUAIBLHOH TEOPUH OTHOCUTEIBHOCTHY,
«KBaHTOBas Qusnka», «NEMEHTbI ACTPOHOMUH U aCTPODUIUKH.

Ponp (u3MKM M acTpOHOMHHM B DKOHOMUYECKOH, TEXHONOTHMYECKOH, CONMANbHOW M ITHYCCKOH cdepax
JeATEIBHOCTH YeNIOBeKa, PONIb U MeCTO (DU3MKM M aCTPOHOMHH B COBPEMCHHOH Hay4dHOH KapTUHE MHpa, 3HAUYCHUE
OITHCATENbHOM, CHCTEMATU3HPYIOMIeil, OOBICHUTENPHOH M INPOrHOCTHYECKOH (YHKIMIl (GHU3UYECKOi TeopHu, poIb



¢bm3nueckoit Teopuu B GOPMUPOBAHUHM MIPEICTABICHHH O GU3NYECKOH KapTHHE MHpPA, MECTO (HU3HMYECKOH KapTUHBI MUpPa
B O0ILEM Psi/Iy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUN O IPUPOJIE.

MexnpeaMeTHble CBS3H.

Uzyuenne kypca ¢usuku yriyOnéHHoro ypoBHs B 11 kiacce ocymiecTBISETCS € YYETOM COIEpPKATEIBHBIX
MEXIPEIMETHBIX CB3€H ¢ KypcaMu MaTeMaTUKH, OHOJIOTUH, XUMHH, Feorpapuu U TEXHOJIOTHH.

Mesicnpeomemnsle ROHAMUSA, CEAZAHHBIE C U3YUEHUEM MEM 0008 HAYUHO20 NO3HANUA: SBICHNC, HAYYHBIA (DaKT,
runoTesa, (usmyeckas BeIMYMHA, 3aKOH, TEOPHs, HAONIONCHUE, SKCICPHMEHT, MOJCIHPOBAHME, MOJCIHb, U3MEPEHHE,
MIOTPEIIHOCTH U3MEPEHHH, U3MepUTENIbHbIe MPUOOpHI, 1dpoBas tadbopaTopus.

Mamemamuxka: peuieHue CHUCTEMbl ypaBHEHHH. TpUroHOMETpHuYecKHEe (QYHKIUH: CHHYC, KOCHUHYC, TAHTCHC,
KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO. BEKTOpbI M WX NPOCKIMH Ha OCH KOOPIMHAT, CIOXCHHUEC
BEKTOPOB. [IpoM3BOAHBIC AeMEHTAPHBIX GYHKIMM. [Ipu3Haku momo0us TPE yroNbHUKOB, ONPEACICHUE TUIOIAAN MIOCKHUX
¢buryp u o0bEéMa Te.

Buonozua: »nextpudeckue sBICHHA B JKMBOW TNpHpoJe, KosebaTespHbIE [BWKEHUS B IKMBOW IIpHPOE,
9KOJIOTMYECKHE PHUCKHM MPU TPOU3BOJICTBE 3JIEKTPOIHEPTUH, IIEKTPOMATHUTHOE 3arps3HEHUE OKPYXKAIoIIeH Cpensl,
yIBTPa3BYKOBas TMarHOCTHKA B MEJUIIMHE, ONTUYECKUE SIBICHUS B )KUBOI IPUPOJIE.

Xumus: CTpOCGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell, MEXaHU3Mbl 0Opa3oBaHMSA
KPUCTAJUIMYECKON pEeIETKH, CIIEKTPAIbHbIA aHAJIN3.

T'eocpaghun: MarHUTHBIE TONMIOCA 3€MIIM, 3aJIe)KM MarHUTHBIX pyl, (OTOChEMKA 3E€MHOH HOBEPXHOCTH,
ceficmorpad.

Texnonozus: NpUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, 3JIEKTPOJBUraTenb SIkoOH, reHepaTop
NIEPEMEHHOIO TOKA, HWHAYKIMOHHAs II€4b, JHUHHM DJEKTPOIepenad, OJIEKTPOJBHIaTeNb, pajaap, PpaJuoNpUEMHUK,
TENeBU30p, aHTeHHa, TenedoH, CBU-neus, ynpTpa3BykoBas [UarHOCTHKAa B TeXHHKE, NPOEKIMOHHBIM ammapar,
BOJIOKOHHAS ONTHUKA, COJIHEYHas Oarapesi, CIlyTHUKOBbIE MIPUEMHHKH, SAEPHAsl SHEPreTHKa M AKOJIOTMYECKUE acIeKThl €€
pa3BUTHSL.

[TITAHNPYEMBIE PE3VYJIbTATBI OCBOEHWS ITPOT'PAMMBI 11O ®U3NKE HA YPOBHE CPEAHEI'O OBIIEI'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE PE3YJIbTATbI

JIM4YHOCTHBIE pe3yJbTaTbl OCBOCHUA yueOHoro mnpeamera «Pusmka» [OOKHBI OTpaxaTb T'OTOBHOCTh H
CroCcOOHOCTh  O0YYalOUIMXCsl PYKOBOACTBOBATHCS C(HOPMHPOBAHHONW BHYTPEHHEH MO3MLMEH JHMYHOCTH, CUCTEMOIt
LIEHHOCTHBIX OPUEHTAIMH, MO3UTHUBHBIX BHYTPCHHUX YyOEXKICHUH, COOTBETCTBYIOIIUX TPAJUIHUOHHBIM IICHHOCTAM
poccuiickoro o0uiecTBa, paclIMpeHre KU3HEHHOTO OMNbITa U OIbITA JACATEILHOCTH B NPOIECCE pean3allid OCHOBHBIX
HalpaBJICHUHA BOCIIUTATEIILHOM JIESTEIbHOCTH, B TOM YHCJIE B YaCTH:

IrpaKaAaHCKOro BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh TPAXTAHCKOH MO3UIHU O0YYaromerocss Kak aKTUBHOTO W OTBETCTBEHHOI'O YJIEHA POCCHHCKOTO
00I1IeCTBA;

NPUHATUE TPAJUIUOHHBIX O6H.[e‘IeJ'IOBe‘-IeCKI/IX TYMaHUCTUYECKUX U NE€MOKPATUYCCKUX HeHHOCTeﬁ;

TOTOBHOCTb BECTH COBMECTHYIO JICATEIHHOCTh B MHTEPECAX I'PAXIAHCKOIro OOIIECTBA, YYaCTBOBATH B CAMOYIPABICHUH B
00pa3zoBaTeIbHON OpraHU3aluy;

YMEHUE B3aPIMO,HeI>iCTBOBaTL C COIMAJIBHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX q)yHKIII/ISIMI/I 1 Ha3HAYCHHUEM;



TOTOBHOCTDH K FyMaHHTapHOﬁ " BOHOHTépCKOﬁ JACATCIbHOCTHU.

MNaTPUOTUYECKOI'0O BOCIIUTAHUA:

c(hOPMUPOBAHHOCTh POCCUICKOM Irpax1TaHCKON MICHTHYHOCTH, HATPUOTU3MA;
LIEHHOCTHOE OTHOIIEHHE K TOCYAAapCTBEHHBIM CHMBOJIAM, JOCTHIXKEHHSAM POCCHUICKHX Y4YEHBIX B 00JacTH (GU3UKH U
TEXHUKE.

AYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUA:

C(l)OpMI/IpoBaHHOCTL HPABCTBCHHOI'O CO3HAHUS, S TUYECKOI'O IMOBEACHUS,
CIIOCOOHOCTH OLCHWBATH CUTYyallUI0 W NPUHHUMATh OCO3HAaHHBIC PCUICHHA, OPHUCHTHUPYACH HAa MOPAJIBHO-HPABCTBCHHBIC
HOPMBI U IEHHOCTH, B TOM YHCJIC B ICATCIILHOCTH yqéHOFO;

0CO3HAaHWE JTMYHOTO BKIaJa B TOCTPOCHHE YCTOHUNBOTO OyAyIIero.

ICTECTUYECCKOI'O BOCIIMTAHUSA:

9CTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYast 3CTETHKY HAyYHOT'O TBOPUECTBA, IPUCYIIETO (H3NIECKON HayKe.

TPYAOBOI'0O BOCIIMTAHUSA:

HHTEpeC K pa3IniHbIM cdepaM MpodecCHOHATBHON NESTENLHOCTH, B TOM YHCIIE CBSA3aHHBIM C (OU3HKOH M TEXHUKOH,
YMEHHE COBEpLIaTh OCO3HAHHBIN BHIOOP Oymymieil mpodeccun 1 peann3oBIBaTE COOCTBEHHBIE )KU3HEHHBIE TUIaHBl;

TOTOBHOCTb U CITOCOOHOCTP K 06paSOBaHI/IIO u CaMOO6pa3OBaHI/I}O B 001acTH CI)I/ISI/IKI/I Ha NPOTAKCHUN BCEH JKU3HHU.
IKOJIOI'MYE€CKOro BOCNMUMTAaHUA:

¢(hOpPMHUPOBAHHOCTh 3KOJIOTHYECKOH KyIbTYPBI, OCO3HAHUE INI00ANBHOTO XapaKTepa SKOIOTHUECKUX IPoOiIeM;
IUTAHUPOBAaHHE M OCYLICCTBICHHE NICHCTBHI B OKpY)KAIOIIEH Cpele Ha OCHOBE 3HAHHS LEJeH yCTOHYMBOTO Pa3BUTHUS
4eJI0BEeYECTBa;

pacuIMpeHne OIbITa JCSITEILHOCTH SKOJIOTMYECKON HAIIPABICHHOCTH HA OCHOBE MMCIOLIMXCS 3HAHUIT 10 (pu3HuKe.

HEHHOCTH HAYYHOI'0 MMO3HAHU A

¢(hOpPMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (U3HIECKON HAYKH;
OCO3HaHME LIEHHOCTU HAayYHOH NESTeNBHOCTH, TOTOBHOCTh B Mpollecce M3ydeHHs (U3MKH OCYHIECTBIATH MPOEKTHYIO H
HCCIIEIOBATENIBCKYIO JEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/bHBbIC YHHBEPCAJIbHBIEC Y4eOHbIe Ieiic TBUS
bazoBble Jornyeckue AeicTBUSA:

CaMOCTOSTENIBHO (HPOPMYIHPOBATh U AKTyalTH3UPOBATH MPOOIEMy, pacCMAaTPUBATh €€ BCECTOPOHHE;

OIIPEISIISATh LIENH JIEATSIIbHOCTH, 3a1aBaTh IIapaMETPbl M KPUTEPHHU UX JTOCTHKCHUS

BBUSIBJISITH 3aKOHOMEPHOCTH H IIPOTHBOPEYHS B PACCMATPHBAEMbBIX (DH3HUICCKHUX ABJICHUSX;

pa3pabarhiBaTh [UIAH PELICHAS POOIEMBI C YUETOM aHAIIM3a HMEIOIMXCS MATCPHAIBHBIX U HEMATCPHAIBHBIX PECYPCOB;
BHOCUTH KOPPCKTUBBI B ACATCIBHOCTH, OLCHHUBATH COOTBETCTBHC PE3YJIbTATOB LECJIAM, OLUCHUBATH PUCKHU HOCJ'IeZICTBI/Iﬁ
JEeSATEIbHOCTH;

KOOPAWHUPOBATH U BBIIOJIHATH pa60Ty B YCJIOBUSX PCAJIBHOTO, BUPTYAJIBHOI'O U KOM6I/IHI/IpOBaHHOFO B3aPIMOZ[CI>iCTBPIH;
pa3BUBATh KPCATUBHOC MBINUICHUC ITPU PEHICHUN )KU3HCHHBIX npo6neM.



ba3zoBble uccjiaeaoBaTe/ibCKue IleﬁCTBPlﬂ .

BJIAJICTh Haquoﬁ TepMHHOHOFHCﬁ, KIIFOYEBBIMHU IMMOHATHAMU U MCTOOaMH ¢)H3I/I‘ICCKOﬁ HayKH;

BIaJeTh HABBIKAMU Y4eOHO-HCCIENOBATENbCKOH M IPOEKTHOW MEATeIbHOCTH B 00nacTé (U3MKH, CIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IIOMCKY METOJOB pCIICHHS 3a7ad (U3HYECKOro COACPIKAHUS, IPUMEHEHHIO
Pa3INYHBIX METOOB IO3HAHNUS;

BIaJETh BUIAMH JEATEIBHOCTHU IO MOIYYEHHIO HOBOTO 3HAHMS, €r0 HHTEPIPETALNH, IPeoOpa30BaHHUIO U IPUMEHCHUIO B
Pa3IMYHBIX y4eOHBIX CUTYaLUIX, B TOM YHCIIC IIPU CO3IAaHUH y4eOHBIX IPOCKTOB B 001aCTH (HU3UKH;

BBIIBJISITH NPUUMHHO-CIEACTBCHHBIE CBS3M M aKTyalu3UpOBaTh 3aJady, BBIABUraTh TUIOTE3y ¢ pEIICHUs, HaXOIUTb
apryMEHTHI JUIsl 0Ka3aTeNbCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh MapaMeTPhl U KPUTESPUH PELICHUS;

aHAJIM3UPOBATh IIOJNYYCHHBIE B XOJAE PELICHUs 3aJaudl pPe3yJbTAaThl, KPUTHYECKU OLEHHBATH HX JOCTOBEPHOCTD,
IIPOTHO3UPOBATH H3MECHEHHE B HOBBIX YCJIOBHUSX;

CTaBUTH U (HOPMYJIHPOBATH COOCTBEHHBIE 3a71a4l B 00pa30BaTEILHON NESITENFHOCTH, B TOM YHCIIE TIPH H3yYSHUH (HU3HKY;
JIaBaTh OLICHKY HOBBIM CHUTYalUsIM, OLIEHUBATh NPHOOPE TEHHBIN OIIBIT;

YMETh TIEPEHOCHUTH 3HAHUS 10 (GU3HUKE B IPAKTHUECKYIO 00IaCTh XKU3HEIESTeILHOCTH;

yMeTh HHTETPHPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00nacTel;

BBLJIBUTATh HOBBIE UJEH, IPEUIaraTh OPUrUHAIbHbIE MOJXObI U PEIIECHUS;

CTaBUTH NMPOOIEMBI 1 3aJJa9H, TOITYCKAIONNE aTbTePHATHBHBIC PEIICHHS.

PaboTa ¢ unpopmanueii:

BJIaJETh HAaBBIKAMHU MOJXYyYeHUS] HHPOPMAIMU HU3UYECKOrO COAEPKaHUs U3 HCTOYHHKOB Pa3HBIX THIOB, CAMOCTOSTEILHO
OCYIIECTBISATh IIOWCK, aHajM3, CUCTEMAaTH3alMI0 W HHTEpPHpeTaluio HMHGOPMAlUM pa3iMdHbIX BHUJIOB MU  (GopMm
IIpeJCTaBIEHHUS;

OLICHUBATH JIOCTOBEPHOCTH HH(POPMALIUH;

HCIONB30BaTh CpeacTBa HMH(DOPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTMH B pPEIICHHHM KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX W OPTraHU3alMOHHBIX 3a/ad ¢ coONIoJeHHeM TpeOOBaHMI 3ProOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHB], pecypcocOepekeH s, IPaBOBBIX M STUUECKUX HOPM, HOPM HH(POPMALMOHHOH 6€301acHOCTH;

CO3[1aBaTh TEKCTHl (PU3MUYECKOTO COJACpP)KAaHUS B pasliMYHBIX (popMaTax ¢ yuy€ToM Ha3zHayeHHS MHGOPMALUMHU U IEJIEeBOH
ayJUTOPHUH, BBIOMPAs ONTHMAJIbHYI0 (OPMY MPECTABICHHS U BU3yaIU3aLlUH.

KoMmyHuKaTHBHBIE YHHBepCaJbHbIe Y4eOHbIe AeiiCTBUA:

OCYILIECTBIATH OOIICHNE HA YPOKaxX (U3UKH ¥ BO BHEYPOUHOH AEATEIEHOCTH;

pacno3HaBaTh NPEANOCHUIKY KOHMIUKTHBIX CUTyalUHi U cMAr4aTh KOHQIUKTHIL;

PasBEPHYTO U JIOTHYHO M3J1araTh CBOIO TOYKY 3PEHMs C MCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;

MIOHUMATh ¥ HCIOJIB30BATh MPEUMYIIECTBA KOMAHAHON U MHIUBU IyaJIbHON paboThI;

BBIOMPATh TEMAaTHKY M METOJBI COBMECTHBIX NEHCTBHI ¢ yd46TOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH KaXkKIOTO WICHA
KOJUIEKTHBA;

NPUHAMATH IIeJTH COBMECTHOHM IeATEeIbHOCTH, OPTraHW30BBIBATH M KOOPAMHHPOBATH AEHCTBHS IO €€ JOCTIDKCHHIO:
COCTABIJIATH IUIaH JASHCTBHI, pacHpelelsiTh PONM ¢ yYETOM MHEHHH YYaCTHHKOB, OOCYKZaTh Pe3yJbTAaTHl COBMECTHOM
paboTsr;

OLICHMWBATH KAY€CTBO CBOCTO BKJIaAa W KaXXIOI'0 YYJaCTHUKAa KOMaH/IbI B o0 pe3yabTaT 1o pa3pa6OTaHHBIM KPUTECPUAM,
npemiaratb HOBBIC IIPOCKTHI, OCHUBAThL UACH C TO3UIUHA HOBU3HBI, OPUTUHAJIBHOCTH, HpaKTquCKOﬁ 3HAUYUMOCTH,

OCYHIECTBJIATH MO3UTUBHOC CTPATETNYCCKOC IMMOBECACHUE B PA3JIMIHBIX CUTYallUAX, IIPOSABJIATH TBOPUCCTBO U BOO6pa)KeHI/Ie,
OBITh MHUIIHATHBHBIM.

PeryasTuBHbIe yHUBEpcaJbHbIe YUeOHBIE Aeiic TBUS
Camoopranuzanms:

CaMOCTOSITEJIFHO OCYILIECTBIATH II03HABATENIbHYIO AESATENbHOCTh B 00JIACTH (PU3UKHU M aCTPOHOMHH, BBISIBIISTH NIPOOIEMEL,
CTaBUTH U (HOPMYIUPOBATH COOCTBECHHBIE 3aIa4H;

CaMOCTOSITEJIPHO COCTABJIATH IUIAH PELICHHUsS] PAacYETHBIX M KAadeCTBEHHBIX 3a/ad, IUIAH BBHITOIHEHUS IMPaKTHIECKOM
paboThl ¢ y4ETOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH ¥ MPEAIIOUTCHHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacmmpsATh paMKH y4eOHOTO IIpeIMEeTa Ha OCHOBE JIMYHBIX IPEITOYTCHHH;

Jie7aTh OCO3HAHHBLI BbIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEILICHUE;
OLICHUBATh NIPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHPOBAHUIO M IPOSBICHUIO 3pYIUUUMM B 00nacTd (U3MKH, TOCTOSIHHO IMOBBILATH CBOM
00pa3oBaTesIbHbIA U KYJIbTYPHBIH yPOBEHb.



CaMOKOHTpOJ'Ib, 3MOIII/IOHa.]'leblﬁ HHTEJJICKT:

J1aBaTh OLIEHKY HOBBIM CUTYaIlMsIM, BHOCUTb KOPPEKTUBBI B 1€ TEJIbHOCTD, OLIEHUBATh COOTBETCTBHE PE3YNIbTATOB LIEIISM;
BJIaJeTh HaBBIKAMH ITO3HABATEIbHOH pedIeKcuH KaK OCO3HAHHS COBEPIIACMBIX ACHCTBHH M MBICIHTEIBHBIX MPOLECCOB,
HX PE3yJIbTATOB U OCHOBAHMI;

UCTIONB30BaTh NMPUEMBI pe(ICKCHH IS OLICHKU CUTYalluH, BEIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPHUHUMATD PELICHUs 110 UX CHIKCHHUIO;

IIPUHMMATh MOTHUBEI M apIyMEHTBI IPYTUX [IPH aHAJIM3€ PE3YNbTaTOB JEATENBHOCTH;

IIPUHUMATH ce0sl, IOHUMAas CBOU HEJOCTATKH U JJOCTOMHCTBA;

IIPUHMMATh MOTHUBBI U apIyMEHTBHI IPYTUX NPH aHAJIM3E PE3YIbTATOB AEATCIbHOCTH;

IIPU3HABATh CBOE IIPABO U MPABO APYTHX Ha OLIMOKH.

B mpouecce NOCTUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUA IIPOrpaMMbI IIO (1)1/131/11(8 U1l YPOBHS CpEIHETO 06HI€FO
06pa30BaHI/I$I y 06yqa}oumxca COBEPUICHCTBYECTCA 9MOLIMOHATbH bIT HUHTEIUICKT, npenr[onarafomnﬁ C(i)opMHpOBaHHOCTBZ

CaMOCO3HAHHMS, BKIIOYAIOIICTO CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBLHOE COCTOSIHIE, BUICTh HAMPABICHUS PAa3BUTHS
COOCTBEHHOH IMOLMOHANIBHON cephl, OBITh YBEPEHHBIM B cele;

CaMOPETyJIMPOBAaHUA, BKIIOYAIOUIETO CAMOKOHTPOJb, yMEHHE IPHHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJCHUE,
CHOCOOHOCTB aJaNTHPOBATHCS K SMOLIOHAIEHBIM H3MEHEHUSIM U MIPOSBISTH THOKOCTh, OBITH OTKPBITEIM HOBOMY
BHYTPEHHEH MOTHBAIUM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHXKCHHIO LENW U YCHeXy, ONTUMHM3M, WHHIHATHBHOCTS,
YMEHUE JIeHCTBOBATh, HCXO/s U3 CBOMX BO3MOYKHOCTEIH;

SMIIATHM, BKJIOYAIOIIEH CIIOCOOHOCTh IIOHMMATh OMOLMOHAIBHOE COCTOSIHUE JPYTHX, YYUTBIBATH €ro IpH
OCYILECTBICHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAaMBaTh OTHOLICHUS C JAPYTUMH JIOJbMH, 3a00THUThCH,
IIPOSIBIIAITh MHTEPEC U pa3penaTtb KOHQINKTHL

MMPEJIMETHBIE PE3VJIbTATbBI

K koHmy oOyuenuss B 10 Kknacce IpeMETHBIE pE3yNbTaThl Ha YIIyOlNEHHOM YpPOBHE JODKHBI  OTPa)<aTh
c(hOpPMHUPOBAHHOCTb Y 00yUAIOMIUXCSl YMEHHH

MIOHUMATh PoJIb (U3MKH B HKOHOMHYECKOH, TEXHOJOTHUYECKOH, SKOJIOTMYECKOH, CONMAaNbHOW M 3THUYECKOH cdepax
JeATeIbHOCTH YeJIOBeKa, Pojib M MecTO (M3MKH B COBPEMEHHOW Hay4yHOH KapTHHE MHpa, 3HAYEHHE ONHCATENbHOM,
CHUCTeMaTU3NPYIOIIell, 00 BICHUTENBHON W MPOTHOCTHUECKOH QyHKIMH (HHU3MUECKO TEOPHH — MEXaHUKH, MOJIEKYJISPHOM
GM3MKN M TEPMOJMHAMUKH, POJIIb GU3MIECKOH TeOPHH B (POPMUPOBAHHH ITPEACTABICHHUH 0 pU3NIECKON KapTHHE MUPA;
pa3nuYaTh YCIOBUS IPUMEHUMOCTH MOAENei (U3MIeCKUX Te U NMPOLECCOB (SBJICHHN): HHepIHalbHas CHCTEMa OTCUETa,
aOCOMIOTHO TBEPIOE TeNlo, MaTepHaIbHasi TOUKa, PAaBHOYCKOPEHHOE IBIKEHUE, CBOOOIHOE MaJleHNe, aOCOIIOTHO YIpyTas
nedopmanusi, abCONIOTHO YHpyroe U aOCONIOTHO HEYNpyroe CTONKHOBEHMS, MOJAENU ra3a, >KUIKOCTU U TBEPAOro
(KpHUCTaJUIMYECKOr0) Tella, UACalbHbIN ra3, TOUCUHBIH 3apsil, OXHOPOJHOE HIEKTPHUECKOE NO0JIE;

pasnuyath YCJIOBHUsS (TpaHHLBL, 00JacTH) NPUMEHUMOCTH (U3UYECKUX 3aKOHOB, NOHMMATh BCEOOLIMH XapakTep
(byHIaMEHTaNBHBIX 3aKOHOB U OTPAaHMYEHHOCTh UCIIOIb30BaHUS YACTHBIX 3aKOHOB,;

aHaJIU3UPOBATh U OOBACHATH MEXaHUYECKUE MPOLECCH] U SBIEHHS, HCIONIb3Ysl OCHOBHBIE IIOJ0XKEHHS U 3aKOHBl MEXaHUKH
(OTHOCUTENBHOCTh MEXAHHUYECKOI'O JIBIDKEHUS, (OPMyNIbl KHHEMATHKH PAaBHOYCKOPEHHOIO IBMXEHHS, IIPeoOpa3oBaHUs
lanunes mis ckopocTH U mepemMelleHHs, 3akoHbl HploToHa, mpuHIMI OTHOCHTENbHOCTH ['anumies, 3aKOH BCEMUPHOIO
TATOTEHUs], 3aKOHBI COXPAHEHUs MMITYJIbCa M MEXaHUYECKOH SHEpruu, CBA3b pabOThl CHIIBI C H3MECHEHHEM MEXaHU4eCKOi
SHEpruy, YCJIOBHS PaBHOBECHs TBEPAOro Teja), NPH 3TOM HCIOJIB30BaTh MAaTeMAaTHYECKOE BBIPAXKCHHE 3aKOHOB,
YKa3blBaTh YCIOBUS NMPHUMEHUMOCTH (U3MYECKHX 3aKOHOB: mpeoOpasoBaHuil ['amuiesi, BTOpOro M TPEThEro 3aKOHOB
HeroToHa, 3aKOHOB COXpaHEHHsI UMITyJIbCa U MEXaHUYECKOM SHEpIuy, 3aKOHa BCEMHPHOTO TATOTECHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE IPOLECCHl M SBIEHHS, UCNOIB3ys OCHOBHEIE monoxkeHus MKT u 3akoHBI
MOJICKYJIApDHOH (PU3MKKM M TEpMOAMHAMHUKHU (CBSI3b JIABJICHUS HACAJIBHOTO Ta3a CO CPEJHEH KUHETHYECKOH dHEpruei
TEIJIOBOI'O JBMIKEHMS M KOHLEHTpauueil ero MoJeKysl, CBs3b TEMIepaTypbl BELIECTBA CO CpEIHEH KHHETHUECKOU
SHEprueil TeroBOro ABMXKEHUS €ro 4YacTHll, CBsI3b IABICHUS MIEAJIbHOIO raza ¢ KOHLEHTpaluell MOJEKYyl M €ro
TeMIepaTypoi, ypaBHeHue Menaeneepa—Kianeiipona, nepBblii 3aKOH TEPMOJWHAMHUKHU, 3aKOH COXPAHEHHS SHEPTHH B
TEIUIOBBIX TpOLeccax), MPH 3TOM HCIIOIb30BaTh MAaTEeMAaTHUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIIOBHS
NIPUMEHUMOCTH ypaBHeHUsI MeHaeneeBa—KnanelipoHa;



aHAIM3UPOBATE M OOBACHATH SNIEKTPUUECKUE SBIICHUS, WCIIONB3YsS OCHOBHBIC ITOJIOKCHUS M 3aKOHBI EKTPOUHAMHUKU
(3aKOH COXpaHEHUs JIEKTPHIECKOTO 3apsia, 3akoH KylloHa, IMOTEeHIMAIBHOCTH NEKTPOCTATHYECKOTO MO, TPHUHIHI
CYNEPHO3HUINH DIEKTPHIECKUX MONeH, IpH 3TOM yKa3blBas YCIOBHS IPHMEHHMOCTH 3akoHa KyioHa, a Takxe
IIPaKTUYECKU BaKHbIE COOTHOIICHHUS: 3aKOHBI OMa JUIf ydacTKa LIENH U JUIS 3aMKHYTOH DICKTPUYECKOH LENH, 3aKOH
xoyns—Jlenua, npasuina Kupxroda, 3axonsr @apanes i 3JeKTpoIu3a);

ONUCHIBATh (DU3UYECKUE IIPOLECCHl M SBICHUS, UCIONB3Ys BEIMUUHBL IEepeMelIeHue, CKOPOCTb, YCKOPEHHUE, HMILYJIbC
Tela M CUCTEMBI TeJl, CHJa, MOMEHT CHJIBI, JaBJICHUE, IOTCHIHATIbHAS SHEPTusl, KUHETHUECKasl SHEPIUs, MeXaHHIecKas
SHEprus, paboTa CHIIBL, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHIa TSDKECTH, CHJIAa YNpPYroCTH, CHIAa TPEHHs, MOILIHOCTD,
SHEPrus B3anMoJeHCTBHS Tena ¢ 3eMiéi BONMM3M ¢€ TOBEPXHOCTH, SHEPrHs YHPYroit 1edopMamniy IpyKUHBI, KOITHIECTBO
TEIUIOTH, a0CONIOTHAS TEMIepaTypa Tena, paboTa B TepPMOAMHAMHUKE, BHYTPCHHSS SHEPTUS HACAIBHOTO OJHOATOMHOIO
rasa, paboTa HAEAIBLHOTO Tra3a, OTHOCHUTENbHAas BIAXHOCTh Bo3Ayxa, KIIJ[ maeanbHOrO TEIUIOBOTO IBUTATelNs;
NEKTPUIECKOE IO, HAPSHKEHHOCTD IEKTPUIECKOTO OIS, HAPSHKEHHOCTD MO TOUSYHOTO 3apsiga WK 3apsHKEHHOTO
nrapa B BaKyyMe U B JHJICKTPHKE, IOTCHIHAI IEKTPOCTATHYECKOTO IIOJIS, PA3HOCTH ITOTCHIHAIOB, SJIEKTPOIBIDKYILAs
CHJIa, CHIa TOKA, HANpPSHKCHHE, MOIHOCTH TOKA, JNCKTpUYecKas EMKOCTb IUIOCKOTO KOHJEGHCATOPAa, CONPOTHBIICHHE
y4acTKa LEeNU C IOCJECIOBATENbHBIM ¥ MHapaJUICbHBIM COCJUHEHHEM PE3HCTOPOB, SHEPrHs INCKTPUYECKOrO OIS
KOHJICHCATOPa;

OOBACHATh OCOOCHHOCTH MPOTCKAHHs (DU3UYECKHX SBICHUII: MEXaHHYECKOE ABIKCHHE, TCIJIOBOE JBHIKCHHC YACTHI]
BEIIECTBA, TEIUIOBOE PABHOBECHE, OPOYHOBCKOE IBIIKCHUE, MU(dy3us, HcIapeHue, KUICHHE W KOHICHCAIHs, TIaBICHIE
M KPHCTAJUTM3aIlMs, HAINPaBICHHOCTh TEIUIONEPeNayul, O3IeKTPU3alusd Teld, SKBHIOTCHIIMAIPHOCTE ITOBEPXHOCTH
3apsKEHHOTO TTPOBOJIHHKA;

IPOBOAUTH HCCIENOBAaHUE 3aBUCHMOCTH OJHOH (M3MUECKON BENHMYMHBI OT APYrod C WCHONB30BAaHHEM MPSIMBIX
M3MEpEeHHH, TPH 3TOM KOHCTPYHpPOBaTh YCTAaHOBKY, (DMKCHpPOBATH PEe3yNbTATHI MOTYyYEHHOH 3aBHCHMOCTH (H3MUECKHX
BeIMYMH B BHIE TPapuKOB C y4ETOM aOCONIOTHBIX IIOTPEIIHOCTeH M3MEpeHHH, IenaTh BBIBOABI IO pe3ylIbTaTaM
HCCIICIOBAHYS;

HPOBOAUTH KOCBCHHBIE H3MEpEHHs (DU3MYCCKMX BEIMYUH, NPH 3TOM BBIOMPATh ONTHMAIIBHBII METOX HM3MEPEHHS,
OLICHUBATh A0COIIOTHBIC U OTHOCHTEIIBHBIC NTOTPEIIHOCTH MPSMBIX U KOCBEHHBIX HU3MEPEHUIA;

HPOBOAUTH OMNBITHI [0 IIPOBEPKE MPEUIOKEHHOM I'MIIOTE3BI: NIAHHUPOBATh IKCIEPUMEHT, COOUPATh IKCICPUMEHTAIBHY IO
YCTaHOBKY, aHAJIU3UPOBATh IOIyIE€HHBIE PE3yIbTaThl U A€NaTh BEIBOJ O CTATYCE MPEATOKEHHOI THIIOTE3b];

cobmofate mpaBuiaa OE30IIACHOTO TpyJa HpH IPOBEJCHUM MCCICAOBAaHMH B paMKax y4eOHOro OKCIEpUMEHTa,
IIPaKTUKyMa M y4eOHO-HCCIIeI0BAaTeILCKON U IPOEKTHOM NEeSITeIbHOCTH C HCIOJIB30BAHUEM U3MEPHUTEIbHBIX YCTPOHCTB U
1a60paToOpHOro 000pyI0BAHMUS;

pemrath pacy€THbIE 3a7a4U C SBHO 3aJaHHOM M HESABHO 3aJaHHOM (u3HUecKoi MOJEbi0: HA OCHOBAaHUHU aHAIN3a YCJIOBUS
000CHOBBIBaTh BHIOOp (u3mueckoil Mozmenu, oTBedaromel TpeOOBaHMAM 3aJadyd, NPUMEHATH (OPMYJIBL, 3aKOHBEL,
3aKOHOMEPHOCTH M TOCTYJIAaThl (PU3HMUECKUX TEOpUil NPH HCIOIb30BAHUM MAaTEMAaTHUECKUX METOJIOB PEIICHHS 3ajad,
HPOBOAUTH PAcYETHl HA OCHOBAHMH HMCIONIMXCS JaHHBIX, AHAIM3HPOBATH PE3yIbTaThl U KOPPEKTUPOBATH METOJBI
pCIICHNUS ¢ YYETOM ITOTyYCHHBIX PE3yNIbTaTOB;

peliaTh KadeCcTBEHHBIC 3aJa4d, TpeOylomue NPUMEHEHWS 3HAHWH M3 PasHBIX pasjgeloB Kypca (GH3UKH, a TaKxe
UHTETPALMM 3HAHMII M3 JPYrHX IpPeAMETOB eCTCCTBCHHO-HAYyYHOrO LUKIA: BBICTPAHBATh JIOTHYCCKYIO LETOYKY
pAcCyXICHUI ¢ OMOPOif Ha U3y4YCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (DH3UYECCKUE SBICHHS;

UCIIONB30BATh TCOPCTHUCCKUE 3HAHUS UL OOBSCHCHUS OCHOBHBIX HPHHIIMIOB PAabOTHI M3MEPUTCNBHBIX IPHOOPOB,
TEXHHYECKUX YCTPOHCTB M TEXHOJIOTNYECKUX MPOLIECCOB;

HPHUBOJUTH HPUMEPHI BKIAZa POCCHHCKHUX U 3apYOCIKHBIX yYEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB
OKPY’KAIOIIEro MUPa, B PA3BUTUE TEXHUKU U TEXHOJIOTHH;

QHAIM3UPOBATh M OLCHHBATH IIOCICACTBHSA OBITOBOM M IIPOM3BOJCTBCHHOW JCATEIBHOCTH 4YEJIOBEKA, CBA3AHHOU C
¢bu3nueckuMy  mpoleccaMy, ¢ HO3ULUH  SKONOTMYeCKOH 0e30IacHOCTH, MpPEeACTaBICHUH O  PalHOHAIBHOM
HPUPOJOIONG30BAHUY, a TAKXKE Pa3syMHOM NCIOJIb30BAHMU JOCTIDKCHMII HAyKH M TEXHOJOTHIl i JajbHeHIero
Pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

IPUMEHSTh Pa3InYHbIe CIIOCOOBI PabOTHI ¢ MH(pOpPMaIHeH (HU3MIECKOTO COJMEPKAHHUA C UCIONB30BAHHEM COBPEMEHHBIX
MHGOPMAIIMOHHBIX TEXHOJOTHH, MPH 5TOM HCHONB30BAaTh COBPEMEHHBIC MH(OPMANMOHHBIE TEXHOIOTHH IS ITOHCKA,
nepepabOTKH M TIPeXbsABICHAs y4eOHOH M Hay4YHO-TIOMYNSApHOH WH(OpPMAaIUM, CTPYyKTYPHPOBAHHSA W HHTEPIpPETalHH
nHGOPMALNY, IOJYYCHHONH W3 Pa3IMYHBIX HCTOYHHKOB, KPHUTHYCCKM aHAIU3MPOBATh IIOIydacMyr HHGOpPMaLUIo U
OLICHUBATH € OCTOBEPHOCTH KaK Ha OCHOBE MMCIOIIMXCS 3HAHUM, TAK U Ha OCHOBE aHAJIM3a MCTOYHUKA WH(DOPMALINH;
IIPOSIBIISITh OPTraHU3ALMOHHBIE U [TO3HABATEIbHBIC YMEHHS CAMOCTOSTEILHOIO NPHOOPETEHUsI HOBBIX 3HAHUM B IpoLecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIeA0BATEILCKUX PAdoOT;

paboTaTh B TpyNIe C HCIOIHEHHEM PAa3MYHBIX COLMANBHBIX POJICH, MIaHUPOBAaTh PAOOTy TIPYMNIbL, PAalHOHATIBEHO
pacIpenenaTh AeSTeIbHOCTh B HECTAaHAAPTHBIX CUTYaIMAX, aIeKBAaTHO OLIEHUBATh BKJIAJ KaXJOTO U3 YYAaCTHUKOB IPYIIIBI
B PEIICHUE PacCMaTPUBACMON POOIEMB;

IPOSIBIISITH MOTHBAIMIO K Oymymied NpodecCHOHANbHOM HEATeNbHOCTH IO CHENUAIbHOCTSIM (PHU3HKO-TEXHHYECKOTO
npodus.

K koHmy oOyuenuss B 11 Knacce IpeMETHBIE pE3yNbTaThl Ha YIIyOlNEHHOM YpOBHE JODKHBI  OTPa)<aTh
c(hOpPMHUPOBAHHOCTh Y 00yYarOIIUXCsl YMEHHH |



[IOHUMATh POJb (H3WKH B IKOHOMHYECKOH, TEXHOJOTHYECKOH, CONMAaNbHOW M JTHYECKOH cdepax IesTeIbHOCTH
4eJoBeKa, poiib M MecTo (HM3MKH B COBPEMEHHOI Hay4HOW KapTHHE MHUpa, POJIb ACTPOHOMHH B IIPAKTHYECKOM
JIeSITEJIFHOCTH 4eJI0BEKa U JlaJIbHeHIIeM Hay4HO-TeXHUYEeCKOM Pa3BUTHH, 3HAUCHHUE OITUCATENbHOM, CUCTEMAaTH3UPY IOLIEH,
OOBSICHUTENBHON M TNPOTHOCTUYECKON (YHKIUH (GU3NYECKOH TEOpHH — 3IEKTPOJMHAMHKH, CHENUaIbHOH TEOpHU
OTHOCHUTEIBHOCTH, KBaHTOBOH (u3uku, ponb Qusnueckoil Teopuu B (OPMUPOBAHUM MPEACTaBICHUH O (GU3HUECKOH
KapTHHE MHpPa, MECTO (GU3MUYECKON KapTUHBI MHpPa B OOLIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HayUYHbBIX MPEICTaBICHUH O
IIPUPOJE;

pa3nuyaTth yCJOBHS NMPUMEHHMOCTH MoJeied (H3MYECKHX Tell M MPOLECCOB (SBICHUN): OZHOPOJHOE ICKTPUUECKOE U
OIHOPOJHOE MAarHUTHOE TIOJI, T'apMOHMYECKHE KojeOaHMs, MaTeMaTHYeCKHUH MAasTHHUK, WICAJIbHBIA NPy XUHHBIHA
MasITHUK, TAPMOHHYECKHUE BOJIHBI, HJCAJbHBIH KOeOaTeNbHbIH KOHTY D, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOT'O sapa U
KBaHTOBOM MOJICNIU CBETa,;

pasnuyath YCIOBHUsS (TpaHHLBL, 00JAacTH) NPUMEHHUMOCTH (U3MYECKUX 3aKOHOB, MOHMMATh BCEOOLIHHA XapakTep
(byHIaMEHTAIBHBIX 3aKOHOB U OTPaHMYEHHOCTh HCIIOIb30BaHUS YaCTHBIX 3aKOHOB,;

aHAJIM3UPOBaTh M OOBSCHATH SJIEKTPOMArHUTHBIE IMPOLECCHl U SBJICHHSA, WCIOJIb3YSl OCHOBHBIC IOJIOXKEHUS M 3aKOHBI
ANIEKTPOJMHAMUKY U CIELUAIBHON TEOPUH OTHOCUTEIBHOCTH (3aKOH COXPaHEHHMs IEKTPUUECKOro 3apsjaa, cuiia Amiepa,
cuina JlopeHma, 3aKOH AIIEKTPOMArHUTHOM WHAYKIWMH, mpaBwio Jlenma, cBs3p OJ[C caMOMHAYKIIMH B D3JIEMEHTE
JNIEKTPUIECKONH e CO CKOPOCTBIO HM3MEHEHHS CHIIBI TOKa, IIOCTYJNAThl CHELHaNbHOH TEOPHH OTHOCHUTEIBHOCTH
OlHIITelHA);

aHAJIM3UPOBaTh M OOBSCHATH KBAHTOBBIC NPOLECCHl U SIBJICHUS, MCIONIb3Ys MOJIOKEHUS KBAaHTOBOH (pu3uku (ypaBHEHHE
OiamreriHa s poTtorddekra, mepBelii M BTOpoil moctynatel bopa, NPUHLIUI COOTHOLIEHHS HEONpeneNEHHOCTEH
I'eiizenOepra, 3aKOHbl COXpPaHEHMs 3apsOBOrO M MAacCOBOTO YHCEl M SHEPrMM B SACPHBIX pPEaKIUAX, 3aKOH
PaZiMOaKTUBHOI'O pacmaja);

ONUCHIBAThH (PU3HUECKHE NPOLECCH] U SABICHUS, UCIOb3Ys BEJIMUMHBL: HANPSKEHHOCTH SIEKTPUIECKOrO MOJIs, IOTCHIUAI
ANIEKTPOCTATHYECKOTO T0JIS, Pa3HOCTh IOTEHIMAJIOB, MIEKTPOABIKYILAS CHIA, MHAYKIMS MarHUTHOTO MOJISI, MArHUTHBII
IIOTOK, CUja AMIlepa, HHAYKTHBHOCTD, JIEKTPOJIBIIKYIIAasl CHUJIa CAMOMHAYKIIMU, SHEPIUs MarHUTHOTO MOJIS I POBOJHUKA
C TOKOM, PEJIITUBUCTCKUNA HMILYJIbC, ITOJIHASI SHEPTHs, SHEPT U MTOKOSI CBOOOIHON YaCTHIIbIL, SHEPTUsl U UMITYJIbC (PoToHA,
MacCOBOE YUCIIO U 3apsf A1pa, SHEPTUs CBS3M A1pa;

OOBACHATh OCOOEHHOCTH NPOTEKaHWA (PU3MUECKUX SBICHHH: AJIEKTPOMArHUTHAs MHIYKLUS, CAMOMHIYKIIHS, PE30HAHC,
uHTepdepeHuss BoONH, JUdpaKnyd, TUCIEpcHs, IOJHOE BHYTPEHHEE OTpa)xxeHue, (OTOdIeKTpHYeCKHid 3(pdeKT
(poroaddekr), anbda- 1 OeTa-pacnansl saep, raMMa-u3ITydeHUE aep, PU3NYECKHE MPUHIMITBI CIICKTPAIILHOTO aHAIN3a U
paboTsl na3epa;

OIIpeAeNATh HallPaBJICHUE MHAYKIUY MATHUTHOTO HOJIS IIPOBOJHUKA C TOKOM, CHJIBI AMIepa u cuisl JlopeHna;

CTPOUTH N300paXKEHUE, CO3AaBaeMOe IIJIOCKUM 3€pKaJIOM, TOHKOH JIMH30H, 1 PACCUUTHIBATH €r0 XapaKTePHUCTHKHY;
IIPUMEHSATh OCHOBOIOJIATaloIe aCTPOHOMUYECKHE TOHATHS, TEOPUH U 3aKOHBI JUI aHajdu3a U OOBSACHEHUS QU3NYECKHX
MIPOLIECCOB, NMPOUCXOIAINIUX B 3BE3/1aX, B 3BE3MHBIX CHCTEMAax, B MEXIaJIaKTHYECKON cpelie; IBMKEHHS HEOECHbIX Tell,
SBOJIIONUU 3BE3 U BeelleHHOM;

MIPOBOJUTH HCCIIEIOBAHME 3aBUCUMOCTEH (PU3NYECKHMX BEIMYMH C HCIOJIB30BaHMEM IPSAMBIX H3MEPEHHUH, MpHU 3TOM
KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHUPOBATh pE3yJIbTAThl IIOJyYECHHOW 3aBUCHUMOCTH (M3MYECKHX BEJIMYMH B BHUAC
rpadukoB ¢ y4€TOM aOCOMIOTHBIX IOTPEIIHOCTEH N3MEPEHNH, IeNlaTh BHIBOABI 110 Pe3yJIbTaTaM HCCIIEIOBAHHUS;

IIPOBOJUTL KOCBEHHBIE W3MEpEHUs (U3MYECKUX BEIWYHMH, IIPU OTOM BHIOMPATh ONTHMAJBHBIH METOX H3MEPEHHS,
OLICHHBATh a0COJIOTHBIC H OTHOCUTENIFHBIC IOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX H3MEPEHUIA;

IIPOBOJIUTH OIBITHI IO IPOBEPKE MPEIOKEHHON THIIOTE3bI: IUIAHUPOBATE IKCIIEPUMEHT, COOMPATh SKCIEPHUMEHTAILHYIO
YCTaHOBKY, aHAJIM3UPOBATh HOJIyUYSHHBIE PE3YJIbTAThI U JIETIaTh BBIBOJ O CTATyCe MPEATI0KEHHOM THIIOTE3bI;

OTMCHIBATH METOBI MOJYYEHUS HAyYHBIX aCTPOHOMUUYCCKUX 3HAHUM;

cobmonaTte IpaBuia O0€30IacHOTO Tpylda IPH INPOBEJCHUM HCCICIOBAaHUM B paMKax Y4eOHOro OKCIIEpPUMEHTa,
IIPaKTUKyMa U y4eOHO-HUCCIIE0BATENbCKON U IPOEKTHOMN AESTENILHOCTU C UCIONb30BaHUEM M3MEPUTENIBHBIX YCTPOUCTB U
nabopaTopHOro 060pyIOBaHHUS;

penrath pacyéTHbIE 3a7a4u C SBHO 3aJaHHOI M HESIBHO 3aaHHOW (QU3MIECKON MOJIENIbI0: Ha OCHOBAaHWY aHAIIN3a YCIOBHS
BBIOMpATh (DU3MUYECKHE MOJEIH, OTBEYAIOIne TPeOOBaHHUAM 3aJadl, NPUMEHSITh (HOPMYJIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNaThl PU3HIECKUX TEOPUH MPU UCIIOJIB30BAHUN MaTEMaTHYECKHX METOIOB PEIICHUs 3ajiay, IPOBOJUTH pacuéTsl Ha
OCHOBAaHMM HUMEIOUIMXCS JaHHBIX, AaHAJIW3UPOBATh pE3yJbTaThl U KOPPEKTHPOBATh METOMABl pEIIEHHS C Y4ETOM
MOJIy4E€HHBIX PE3yJIbTaTOB;

pelaTh KauecTBEHHBIE 3aJadd, TpeOylolmue IPUMEHEHMS 3HAHUHM M3 pPasHBIX pa3fesioB Kypca (QU3HKH, a Takke
UHTETpAlMy 3HAHUM M3 JPYruX INPEeIMETOB €CTECTBEHHO-HAyYHOTO LHUKJIA: BBICTPAUBATH JIOTUYECKYIO IIETIOUKY
paccyxIeHui ¢ Onopo Ha U3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UYECKHE SBICHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHMUSA UL OOBSICHEHUS OCHOBHBIX IPHHIIUIOB PabOTHl H3MEPHUTEIBHBIX MIPHOOpPOB,
TEeXHUYECKHUX YCTPOUCTB U TEXHOJIOTNYECKHUX MIPOLECCOB;

IIPUBOAUTH MPUMEPHI BKJIAJA POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHC HAYKH, B OOBICHEHUE NIPOLIECCOB
OKPY’KaIOIIETO MHUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OLCHUBATH IIOCIEACTBHA OBITOBOM U INPOM3BOJCTBEHHON MAEATENBHOCTH YEJIOBEKA, CBS3AHHOHN C
GU3MYeCKUMH  NIpoIeccaMd, € MO3ULIUH  OKOJOTHMYECKOH  Oe30macHOCTH, MpPEACTABICHHH O pPaIMOHAIBHOM
IIPUPOAOTIONB30BAHUY, A TAKXKE DPAa3yMHOM HCIIOIb30BAHUM JOCTIDKCHHI HAyKH M TEXHOJIOTHH JUIS JajdbHEHIIero
Pa3BUTHS YEJIOBEUYECKOr0 OOIIECTBa;



TIPUMEHSTh Pa3InYHbIe CIIOCOOBI pabOTHI ¢ MH(pOpPMAIHeH (HU3MIECKOTO COJMEPKAHHUA C UCIONB30BAHHEM COBPEMEHHBIX
MHGOPMAIIMOHHBIX TEXHONOTHH, MPH 3TOM HCIONB30BATh COBPEMEHHBIE HMH(MOPMAIMOHHBIC TEXHONOTHUM JUIS IIOHCKAa,
nepepabOTKH M IPeXbSABICHAs y4eOHOH M HayYHO-TIOMYNSApHOH HWH(OpPMAamUM, CTPYKTYPHPOBAHHSA W HHTEPIIpPETalllH
nHopManuy, MOMYYEHHOH M3 Pa3NMYHBIX HCTOYHHKOB, KPUTHYECKH aHAJIM3UPOBATH IOMydaeMylo HHGOPMAalUIO U
OLICHHBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUM, TaK M Ha OCHOBE aHAIHM3a HCTOUYHHUKA HH(OPMAIIH;
IIPOSIBIISITh OPTraHU3ALMOHHBIE U [TO3HABATEIBHBIC YMEHHS CaAMOCTOSTEILHOIO NPHOOPETEHUsI HOBBIX 3HAHUM B IpoLecce
BBITIOJIHEHUS IPOEKTHBIX M y4eOHO-UCCIeA0BATEILCKUX PAdoOT;

paboTaTh B TpyNIle C HUCIOJIHEHHEM pa3JIMUHBIX COIHANBHBIX POJICH, IIaHUPOBATh PAbOTy TPYMNIbL, PalUOHATIBHO
pacIpenensiTh ASSATEIbHOCTh B HECTAaHAAPTHEIX CUTYAIMAX, aIeKBaTHO OIIEHUBATH BKJIAJ KaXJOT0 U3 YYaCTHUKOB IPYIIIBI
B pELICHNE PACCMATPHBAEMOH IPOOIEMET;

IPOSIBIISITH MOTHBAIMIO K Oymymied NpodecCHOHANbHOM AEATeNbHOCTH IO CHENUATbHOCTSIM (PU3HKO-TEXHHYECKOTO
npoduIs.



