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MHNOACHUTEJBHASA 3AIINCKA

[IporpamMma no gusuKe Ha YpOBHE cpeaHero oouiero oopasoBanus pazpaboTaHa Ha OCHOBE TOJIOKEHUH 1 TpeOOBaHUH K
pe3yJbTataM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOW mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a takxke ¢ yuéToMm
denepasibHOM paboueit mporpammbl BocnuTaHus W KoHuenuuu mnpenojaBanus ydeOHoro mnpenMera «dPusukay B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit denepanu, peann3yronmx OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[Iporpamma 1o ¢u3MKe ompenenser 00s3aTeNbHOE NPEIMETHOE COACpKAHUE, YCTAHABIMBAET PEKOMEHIYEMYIO
MOCIIEAOBATEIHLHOCTh M3YYCHHSI TEM M PAa3/IeNOB y4eOHOTO MpeAMETa ¢ YYETOM MEXMPEIMETHBIX M BHYTPUIPEIMETHBIX
CBA3E€H, JIOTMKM Y4eOHOro IIpollecca, BO3PACTHBIX OCOOeHHOcTeld oOywaromuxcs. IIporpamma no ¢usuke pgaér
IPEJICTAaBICHUE O LIENIAX, COAEPKAHUU, OOILEH cTpaTernd oOydyeHUsl, BOCHUTAHUS U Pa3BUTHUS OOydaIOLIUXCSl CPEICTBAMHU
yueOHoro npenmMera «Puznka» Ha yriiyoJéHHOM ypOBHE.

Nzydenne xypca Qu3uku yriyOI€HHOTO YpPOBHS IMO3BOJISIET peajn30BaTh 3aJadyd Mpo(eCCHOHATBHOW OpPHEHTAIIWH,
HAIPaBIICHO Ha CO3JaHHME YCIOBUH I MPOSBICHUS CBOMX HWHTEIICKTYyalbHBIX M TBOPYECKHX CIOCOOHOCTEH Ka)IbIM
oOy4Jaronumcs, KOTopble He0OXOAUMBI JIJIsl MPOAOJLKEHUSI 00pa30BaHUsl B OPTaHU3ALUAX MPOPECCUOHATBHOTO 00pa30BAHUS
M0 Pa3INYHbIM (PU3UKO-TEXHUUECKUM U HHKEHEPHBIM CIIELUATbHOCTSIM.

B nmporpamme no ¢usuke onpenesistoTcs IUIAHUPYEMbIE pe3yibTaThl OCBOEHUS Kypca (PM3MKU Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus: TMYHOCTHBIE, METANIpeIMETHBIC, IpeAMETHBIC (Ha yrayOnéHHoM ypoBHe). HayuHo-MeTogomornaeckoi
OCHOBOW JIsl pa3paboTKu TpeOOBaHW K JWYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM pe3yJibTaTaM OO0yJaronuxcs,
OCBOMBIIIMX TMporpamMmy Mo (u3uMkKe Ha YpPOBHE CpeIHEro oOIiero oOpa3oBaHWs Ha YIIIyOJIEHHOM YpOBHE, SBIISETCS
CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[IporpamMma no pusnKe BKIIOYAET:

TUTAaHUPYEMBIE Pe3yNIbTaThl OCBOCHHS Kypca (GU3UKH Ha yriayOJIEHHOM YPOBHE, B TOM YHCIIE MPEIMETHBIC PE3yIbTaThl
0 roAam o0y4YeHus;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[IporpaMmma 1o (¢u3nMkKe UMEET NPUMEPHBIA XapakTep M MOXKET ObITh HCIOJB30BaHA YUYHUTENSIMU (PUIUKUA IS
COCTaBJICHUS CBOUX pabOYUX MPOTPaAMM.



[IporpamMma mo ¢Qu3uke HE CKOBBIBACT TBOPUYECKYIO WHUIMATHBY YYHTENEH W MPEAOCTaBISCT BO3MOXKHOCTH IS
peanu3aluy pa3iuYHbIX METOAUYECKUX IOJXO0J0B K MpPernojJaBaHui0 (U3NKKH Ha YIUIyOJIEHHOM YpPOBHE MpPH YCJIOBUU
coxpaHeHus 00s13aTeNbHOM YacTH coJiepKaHus Kypca.

du3uka Kak Hayka 0 Hanbojee 00X 3aKOHAX MPUPOJIBI, BHICTYIIAs B KaUYECTBE yUeOHOTO MpeaMeTa B IKOJIE, BHOCUT
CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUU 00 okpyxatorieM mupe. [IkonbHbIN Kypc QU3HKH — CHCTEMOOOPa3yIOMUn st
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOJbKY (U3MUYECKUE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SIBJICHUH,
U3y4aeMbIX XUMHUEH, Ouosorueu, gusnueckoi reorpadueid U acrpoHomuen. Mcmonp3oBaHHe M aKTUBHOE NMPUMEHEHHE
¢u3NyecKuX 3HAHUN ONPENENNIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTMM B cdepe IHEPreTHKH,
TPAHCIIOPTA, OCBOEHUSI KOCMOCA, TMOJYYEHHS HOBBIX MAaTEpPHAIOB C 3aJlaHHbIMU CBoWcTBamMu. M3yueHue (PU3MKU BHOCUT
OCHOBHOM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM KapTUHBI MHpa oOydaromerocs, B (OpMHUpPOBaAHUE YMEHHIA
IPUMEHSTh HayUHbIM METO/1 TO3HAHUS NP BBINOJIHEHUN UMU YYEOHBIX UCCIIEIOBaHUM.

B ocHOBy kypca ¢u3MKu Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUsl MOJOXKEH psI HUAECH, KOTOpPhIE MOXKHO
paccMaTpUBaTh KaK MPHUHIIMIIBI €0 MOCTPOEHUS.

Hoen yenocmunocmu. B cCOOTBETCTBUY C HEW KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COAECPKUT MaTEPUAl U3 BCEX
pazzienoB (PU3HMKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoesa zenepanuzayuu. B cOOTBETCTBUM ¢ HEW MmaTepuall Kypca (pu3uku 00beIUHEH BOKPYr (U3HYECKUX TEOPUIA.
Benymum B kypce siBisieTcs: GopMUPOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€PHUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus mpeanosiaraeT UCMOJb30BAHUE TYMaHUTApHOTO MOTEHIHUANa (PU3NUECKOM
HayKH, OCMBICJIEHUE CBS3M pa3BUTHUS (DU3UKU C Pa3BUTHEM OOILECTBA, & TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOTIEMaAMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dusuku yriayOon€HHOTO YPOBHS MpEIonaraeT 3HaKOMCTBO C IIMPOKUAM
KPYTOM TEXHUYECKUX W TEXHOJOTHMYECKHX NPWIOKEHUI H3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMarpuBaroTCs Ha
YpOBHE OOIIMX MPENCTABICHUNA U COBPEMEHHBIE TEXHUYECKHE YCTPONUCTBA, U TEXHOJIOTHUH.

Hoea rkonozuzayuu peanusyercs MOCPEICTBOM BBEJACHUS DJIEMEHTOB COAEPKaHUA, MOCBIIIEHHBIX AKOJIOTHYECKUM
npobiieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C Pa3BUTHUEM TEXHUKU W TEXHOJIOTHMH, a Takke OOCYXAeHHsS MpoOiIeMm
paloHaIBHOIO MPUPOIOTIOIB30BAHUS U SKOJIOTHYECKON O€301MacHOCTH.



OcBoeHne coaep kaHus MPOrpaMMBbl MO (PU3HUKE JODKHO OBITH MOCTPOCHO Ha MPUHIUIAX CUCTEMHO-IESTEILHOCTHOTO
noaxozna. g Gpu3MKKM peann3anys dTUX NPUHLIUIOB 0a3upyeTcss Ha MCHOJb30BaHUU CAMOCTOSTEIBLHOTO SKCIIEPUMEHTA Kak
IOCTOSTHHO JeicTBymomero (axkropa yueOHoro mpouecca. s yrinyOi€HHOro ypoBHS — 3TO CHCTEMa CaMOCTOSTEIBHOIO
YUYEHUYECKOTO SKCIEPUMEHTA, BKIIOYAONIEr0 (POHTANbHBIE YYCHHUECKHE OMbBIThI MPH H3YYEHHH HOBOTO MaTepHaa,
nabopatopHble paboThl U paboThI pakTUKyMa. [Ipr 3TOM BO3MOKHBI J1Ba criocoba peanu3aiiu GU3nIeckoro npakTukyma. B
IEPBOM Cllydae MPaKTUKyM IpoBoauTcs au6o B koHue 10 m 11 knaccos, nubo mociie mepBOro ¥ BTOPOTO MOJIYTOAMN B
Ka)/I0M M3 3THX KJ1accoB. BTopoil criocob — 3To uHTErpanus padoT NpakTUKyMa B CUCTEMY JJaOOPAaTOpHBIX paboOT, KOTOPHIE
IPOBOASATCS B Ipoliecce n3ydeHus paszzaena (temsl). Ilpu 3Tom nmox paboTtamMu mpakTUKymMa HOHUMAETCS CaMOCTOSITENbHOE
HCCJIEI0BAHKE, KOTOPOE MTPOBOJUTCS MO PYKOBOACTBY CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIAaroBO HHCTPYKIHUU.

B nporpamme no gu3nke cucteMa y4eHHYECKOro 3KCHEPUMEHTA, JJA0OPAaTOPHBIX pabOT M MPaKTUKyMa Mpe/ICTaBICHA
€MHBIM NepeuyHeM. BbIOOp TeMaTuku [ 3TUX BUIOB YYEHHUECKHX MPAKTUYECKUX padOT OCYIIECTBISIETCS YYaCTHUKAMU
0o0pa30BaTeNbHOr0 MpoIecca UCX0As U3 0COOEHHOCTEH MOYPOUYHOro IJIAHUPOBAHUS U OCHAIICHUs KaOuHera (usuku. [Ipu
ATOM 00ECIEeUMBACTCS OBJIAJCHIE 0O0YJYAIOIIMMHUCS YMEHUSIMH MTPOBOAMUTH MPSIMbIE M KOCBEHHBIE M3MEPEHUS, UCCIIeIOBAHUS
3aBHCHUMOCTEH (PU3NIECKUX BEITMYMH U TIOCTAHOBKY OMBITOB IO MTPOBEPKE MPEITIOKEHHBIX THIIOTE3.

bonpioe BHMMaHue ynenseTcsl PEIICHUIO0 pPacu€THBIX M KA4eCTBEHHBIX 3amad. [lpm sToM 1uisi pacu€THBIX 3amad
IPUOPUTETOM SBIIIOTCS 33Ja4M C SIBHO 3aJJaHHOM M HESBHO 3a/laHHOM (DHU3MUECKON MOJEINbI0, TO3BOJISIOINE MPUMEHSTh
M3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca, Tak U MHTETpUpys NPUMEHEHHE 3HAHUM U3 pa3HbIX
paznenoB. [{ns KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIAIOTCS 3aJaHUsl Ha OOBSCHEHUE/TIPpEACKa3aHUe MPOTEKaHUs
(¢u3nUecKuXx SIBJICHUI U TPOLIECCOB B OKpPYXAIOLIEH XU3HMU, TpeOyrolue BbIOOpa (PU3NYECKOM MOAENU ISl CUTYalUH
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBum ¢ TpeboBanusmu GI'OC COO k MaTepHaIbHO-TEXHUYECKOMY 00eCTIeYeHUI0 YYeOHOT0 mpoIiecca Kypc
¢bu3ukn yrayOn€HHOTO YPOBHSI Ha ypOBHE CPEIHETO OO0Iero oOpa3oBaHUS JOJDKEH W3Y4aThCsl B YCIOBUSX MPEIMETHOTO
kaOuHera. B xaOunere pu3uku AOHKHO OBITH HEOOXOAUMOE JIAOOpAaTOpPHOE 0OOPYIOBAHUE JIJISl BBHIMIOJIHEHUSI YKa3aHHBIX B
nporpamme 1o (U3MKe YYEHHUYECKHX OIBITOB, JTAOOPATOPHBIX pabOT M padOT MPAKTHKyMma, a Takke JEMOHCTPALlMOHHOE
o0opy0oBaHUE.



JleMoHCTpanimoHHOE 000pymOBaHHE (HOPMHUPYETCS B COOTBETCTBHHM C MPHUHIIUIIOM MHUHHMAIBHOW JOCTaTOYHOCTH W
o0ecrieunBaeT IMOCTAHOBKY IEPEYHMCICHHBIX B IMPOrpaMMe IO (U3WKE KIFOYEBBIX JEMOHCTpAIMA IS UCCIICTOBAHWSI
M3y4aeMbIX SBJICHUI U MPOIIECCOB, SMITUPUUECKUX B (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKHUX TPUMEHEHUH.

JlabopaTopHoe oOOpymOBaHWE JUIsI YYCHHUYECKHX TMPAKTHYCCKUX padoT (OpPMHPYETCS B BHUAE TEMaTHYECKUX
KOMILIEKTOB W OO0ecredYnBaeTcs B pacu€Te OJHOTO KOMIUIEKTa Ha ABYX oOydJarommxcs. TeMaTHdecKue KOMITIECKTHI
71a60paToOpHOTO O0OPYIOBAHUS JOJDKHBI OBITH MOCTPOCHBI Ha KOMIDJICKCHOM HCIIOJIb30BAaHWU AHAJIIOTOBBIX U IH(PPOBBIX
IpuOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(POBBIX TaOOPATOPHIA.

OCHOBHBIMHU I1IEJIIMU M3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBJISIOTCS:

dbopMupoBaHWEe WHTEpeca M CTPEMIICHHS OOYYalOMUXCS K HAyYHOMY HW3YYCHHUIO TMPUPOJIBI, Pa3BUTHE WX
WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUI O HAyYHOM METOJAE IMO3HaHUS W (OPMHUPOBAHUE HCCIIEIOBATEIHCKOTO OTHOIICHHUS K
OKPYXKAIOIIUM SIBJICHUSIM;

(dbopMHEpOBaHE HAYYHOTO MHUPOBO33PEHHS KAaK PE3yNIbTaTa M3yYCHHS OCHOB CTPOCHHUS MaTepuu W (PyHIaMEHTaIbHBIX
3aKOHOB (PU3HKHU;

dbopMHupoBaHUE YMEHUHN OOBSCHATDH SBICHUSI C UCIIOIh30BaHUEM (DU3NYECKUX 3HAHWA W HAYYHBIX JIOKA3aTEIHCTB;

dbopMHpoBaHKE TIPEACTABICHHUM O POIU (GDUBUKHU JJIT PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEJCTaBICHUN O BO3MOXKHBIX cdepax Oyaymien mpoecCHOHaNbHON ASSITEIbHOCTH, CBA3aHHBIX C (DU3UKOMH,
MOATOTOBKA K JTaTbHEHIIIEMYy 00YUYEHHUIO B 9TOM HaIPaBJICHHH.

JlocTiwkeHne 3THX Ielied oOeclieuynBaeTCs PEIICHHEeM CICAYIOMUX 3aJad B IMpOIecce M3y4YeHUs Kypca (U3UKHA Ha
YPOBHE CpPEIHETr0 00IIero 00pa3oBaHMUs:

MpUOOpPETEHUE CUCTEMBI 3HAHUI 00 OOmUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUAX, BKIIOUAsS MEXaHUKY,
MOJICKYJIAPHYIO (DU3UKY, SJIEKTPOAMHAMHUKY, KBAHTOBYIO (DH3UKY U DJIIEMEHTHI acTPO(DHU3UKH;

dbopMHpOBaHUE YMEHUN MPUMEHSATH TCOPETUUCCKUE 3HAHMS I OOBICHEHUS (PU3NUYCCKUX SBIICHUNW B TIPHPOAC M JUIS
MIPUHATHUS TPAKTUYSCKUX PEIICHUN B IIOBCETHEBHOW KU3HU;



OCBOEHHE CMOCOOOB pEIICHUs Pa3UYHBIX 33/1a4 C SABHO 3aJJaHHOM (PU3NYECKON MOEINbIO, 3a/1a4, TOpa3yMeBaIOIINX
CaMOCTOSITENIBHOE CO3JaHUE (PU3NYECKOW MOJENM, aJEKBATHOM YCIOBUSAM 3aJadd, B TOM 4YHUCIE 33Ja4 HHKECHEPHOTO
XapaKTepa;

MOHMMaHKEe (PU3MUYECKUX OCHOB U MPHUHIIUIIOB ACHCTBHS TEXHUYECKHX YCTPOMCTB M TEXHOJOTHYECKHX IMPOLECCOB, UX
BIIMSIHUS HA OKPYKAIOIIYIO CPENy;

OBJIAJICHHE METOJaMH CaMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U TPOBEACHUSA (PU3NYECKUX DKCIEPUMEHTOB, aHalW3a U
MHTEpIpEeTalny HHPOPMALIUH, OIIPEIEIEHNS JOCTOBEPHOCTH MOIYYEHHOIO PE3YyJIbTaTa;

CO3JaHUE YCIOBUM JJI Pa3BUTHUS YMEHHI POEKTHO-UCCIIEI0BATEIBCKOM, TBOPUYECKON AEATEIBHOCTH;

pa3BUTHE UHTEpeca K cpepam MpoPpecCuOHAIBHON AESTENbHOCTH, CBA3aHHOMN C PU3UKOM.

B cootBerctBum ¢ tpedoBanusiMu @I'OC COO yrnyOnéHHbIA YpOBEHb M3y4eHHs yueOHOTO npeamera «Pu3nka» Ha
YPOBHE cpefHero obmiero oOpa3oBaHHUs BBIOMpAaeTCs OOYYaIOIIMMUCS, IUIAHUPYIOLUMHU MPOJOJDKEHUE OO0pa30BaHUS IO
CHELHATBHOCTAM (PU3UKO-TEXHUUECKOTO PODUIIS.

Ha uzydenne ¢pusuku (yriyOn€HHbIA YPOBEHB) Ha YPOBHE cpenHero oomero odpazoanust otBoautcs 340 vacos: B 10
kimacce — 170 gacoB (5 gacoB B Heaenio), B 11 knacce — 170 gacoB (5 4acoB B HEAETIO).

[Ipepnaraempiii B mporpamme 1o (U3UMKE TMEpedYeHb JIaDOPATOPHBIX M MPAKTHUYECKUX padoT  sBIAETCA
PEKOMEHI0BaHHBIM, YUYUTENb J€NaeT BbIOOp MpOBeNEHHUs J1abOpaTOPHBIX PabOT M OMBITOB C Y4ETOM HMHIMBUIYaJIbHBIX
0COOEHHOCTEH 00yUaroIUXCH.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Paznen 1. Hay4ynblid MeTO MO3HAHMS TPUPOBI.

®duszuka — (yHIaMeHTalbHas Hayka o mpupoje. HayuHblii MeTOn MO3HAHUS W METOJbI MCCIEAOBaHUS (DU3MUECKUX
SIBJICHHI.

DKCHepuMEHT U TEOPHsl B IIpoliecce MO3HaHUA pupoasl. Habmroaenue u 3kCnepuMeHT B (PU3HKE.

Crnioco6bl u3MepeHus: GU3MUECKUX BETUYHMH (AHAJIOTOBBIE W HHU(PPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYUKOBBIE CUCTEMBI).

[TorpemHocT U3MEpPEHU PU3NUECKUX BETUYMH (a0COIMIOTHAS M OTHOCUTENbHAS).

MopenvupoBanue (QU3NYECKHUX SBJICHUN U NPOLECCOB (MaTepuaibHas TOYKA, aOCOJIIOTHO TBEPIOE TEJIO0, MACAIbHAS
KUJKOCTh, UJICATBHBIA Ta3, TOYCUHBINH 3apsn). ['unoresa. @uznueckuil 3aKOH, TPaHUIlBl €ro MPUMEHUMOCTH. Duznueckas
TEOpHUS.

Ponw u mecTo puszuku B popMUpPOBAaHUU COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B IPAKTUYECKON JAEATEIHHOCTHU JIFOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenue cuibl TOKAa W HampsDKEHUS B IENM TOCTOSIHHOTO TOKa TPU TOMOIIM AHAJIOTOBBIX U IU(POBBIX
MU3MEPUTENHLHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udpoBoit jabopatopuedt mo ¢usuke. [Ipumepsl uzmMepeHus (QU3NYECKUX BEIMYUH TPHU TMOMOIIU
KOMIBIOTEPHBIX JATYMKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanuueckoe BHKeHHE. OTHOCUTENBHOCTh MEXaHNYECKOTO ABMKEHUA. CHcTeMa oTcuéTa.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Paaunyc-BexkTop MarepuaibHON TOYKH, €r0 MPOEKLIMU HA OCU CUCTEMbI KOOpAUHAT. TpaeKTopus.



[Tepememnienue, CKOPOCTh (CpeAHSISE CKOPOCTb, MTHOBEHHAs CKOPOCTh) U YCKOPEHUE MaTepUaIbHON TOUKU, UX MTPOCKIINH
Ha OCH cucTeMbl KoopauHaT. ClioKeHre MepeMeIeH! U CI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEHHOE IBHKEHNE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH
MaTepUaTbHOU TOYKH OT BPEMEHHU U UX TpaduKH.

CBoOomHOE manmeHue. YCKOpeHHWe CBOOOMHOTO mMajaeHwus. JIBrokeHwe Tena, OpOIMIEHHOTO IMOJA YIJIOM K TOPH30HTY.
3aBUCUMOCThH KOOPJIMHAT, CKOPOCTH M YCKOPEHHS MaTepHUaIbHON TOYKH OT BPEMEHH U UX IpaduKH.

Kpuonuneitnoe aBuxeHue. [[BrkeHHMe MaTepHadbHOM TOYKH IO OKPY)KHOCTH. YTJOBas M JIMHEHWHAs CKOPOCTb.
ITepuon u yactoTa obpamienus. LieaTpocTpemMuTeapHoe (HOpMaAIbHOE), KacaTeabHOE (TaHTCHIIMAIBHOE) 1 MOJTHOE YCKOPEHHUE
MAaTEPUATbHON TOUKHU.

TexHuYeckre yCTpONCTBA U TEXHOJIOTUUYECKUE MPOIIECChl: CIUAOMETP, IBUKEHUE CHAPSIOB, IEMHbIC, IIECTepEHYATHIC
1 peMEHHBIC TTepelaur, CKOPOCTHBIC JIU(THI.

Jemoncmpayuu.

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

CnocoObI ucciaenoBaHus JTBIKCHUM.

Nnmoctpanus nmpeaesbHOro nepexo/ia U u3MepeHre MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanre ABUKEHUN ¢ UCTIOIb30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue aBuxkeHust Teyna, OpOIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTAILHO.

HanpasneHnue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBanHme YriIoBOi CKOPOCTH B PEAYKTODE.

CpaBHeHUE MyTel, TPAEKTOPUA, CKOPOCTEN JBH>KEHUSI OJJHOTO M TOTO K€ Tejia B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomot, nPpaKmuKym.

N3ydeHune HepaBHOMEPHOIO JIBMXKEHUS C 1IEIBIO ONPEeIeNIeHUs] MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHus py IpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBXKCHUH IO HAKJIOHHOM TIJIOCKOCTH.

Hccnenoanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUHU.

N3mepenne yckopeHus CBOOOTHOTO NaJeHUs (PEKOMEHI0BAHO MCTIOIb30BaHe MU(PPOBOH J1ab0paToOpun).



N3ydenne nBWKEHUS Tena, OpOIIEHHOTrO TOpU30HTaNbHO. [IpoBepka ruUmoTe3bl O NPSAMON MNPONOPIIHMOHAIBHOM

3aBUCUMOCTH MCIKAY OAJIbHOCTBIO 110JIETA U HAaYaJIbHOM CKOpPOCTBIO TCJIA.

N3ydeHne nBUKEHUS TeJIa O OKPYKHOCTH € MOCTOSIHHOM IO MOJIYJII0 CKOPOCTHIO.

UccnenoBanue 3aBUCUMOCTH Tieproa 0OpalleHUusl KOHUYECKOTr0 MasgTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuka.

[TepBoiit 3akoH Hetotona. MHEpunanbubie cucteMbl 0Tcu€Ta. [IpuHImn otHocuTenbHOCTH [ anumnes. HennepuuaabHbie

CUCTEMBI OTCYETA (OmpeiesieHrue, IPUMEpPHI).

Macca tena. Cuna. [IpuHIUIT CyTIEpIIO3HIIMM CHJL.

Bropoi 3akoH HproToHa 1151 MaTepruaabHON TOYKH.

Tpertuit 3axkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON U HHEPTHOM MACCBHI.

Cuna TspKeCTH. 3aBHCHUMOCTh YCKOPEHMsI CBOOOJHOTO MaJ€HUs OT BBICOTHI HaJ IOBEPXHOCTHIO IUIAHETHI U OT

reorpaguyeckoi MuUpoThl. J{BukeHrne HEOECHBIX Tel U UX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABHKyIerocs ¢ yCKOpEHHUEM.
Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHsI CKOJIb)KE€HUA U cuia TpeHus nokos. Koapduuuent tpenusa. Cuna

COIMPOTHUBJICHUS ITPHU ABUIKCHHUHU TCJIa B JKUAKOCTHU HUJIK I'a3C, €€ 3aBUCUMOCTD OT CKOPOCTH OTHOCHUTCIIBHOI'O IBHKCHHA.

Hasnenue. ['mapocrarndeckoe nasiaenue. Cuiia Apxumena.

TexHuyeckue ycTporucTBa U TEXHOJOTHUECKUE MPOIECCHI: TOAIIMITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.
Hemoncmpauuu.

Habmronenune nBryKEHUsS TNl B HHEPITMAIBHBIX M HEMHEPITUAIBHBIX CUCTEMAaX OTCUETA.

[IpuHIMIT OTHOCHUTEIBLHOCTH.

Kauenue nByX HUIMHAPOB WA IIAPOB Pa3HOW MACChl C OJMHAKOBBIM YCKOPEHUEM OTHOCUTEIBHO HEUHEPLHAIbHOU

CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOJCHCTBYIONICH MPHUIOKEHHBIX K TEIy CHJI C TMPOU3BEJACHHEM MAacChl Tejla Ha €ro YCKOpEHHE B

MHEPLMAIBHOW CUCTEME OTCUETA.

PaBencTBO CHJI, BOBHUKAOIIUX B PC3YJIbTATC B3aHMOHeﬁCTBHﬂ TCJI.



N3mepenune macc 1o B3anMoAeiCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NObEME U TTaJCHUH.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKCHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepenne paBHOAEHCTBYIONIEH CHIT TPU ABUKEHUHU OpycKa MO HAKJIOHHOM TIOCKOCTH.

[IpoBepka runoTes3sbl 0 HE3aBUCUMOCTH BPEMEHH JIBUKEHHUS OpycKa M0 HAKJIOHHOM MIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE
OT €ro MaccChl.

HccnegoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BOSHUKAIOIIMUX B MIPYKUHE U PE3MHOBOM 00paslie, OT UxX AepopMaluu.

N3yuenune ABUKEHUSI CUCTEMBI TEJl, CBI3aHHBIX HUTHIO, IEPEKUHYTOM uepes3 JETKUi OJI0K.

H3mepenne ko3hduiimeHTa TpeHus Mo BEIMYUHE YIIIOBOr0 KodddurreHTa 3aBucuMoct Frp(N).

HccnenoBanue nBrxkeHus Opycka M0 HAKJIOHHOM IJIOCKOCTH € IEPEMEHHBIM KO3(P(PUIIMEHTOM TPEHHUS.

N3ydenue nBUXKEHUS rpy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpoe Teno. [locTynmartenbHoe U BpamareabHoe ABUKEHUE TBEPAOTO Tesna. MOMEHT CHIIbI OTHOCUTEIHHO
ocu BpauieHus. [lneuo cunbl. ClioxkeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcioBusi paBHOBECHSI TBEPAOTO TEIA.

VYcroitunBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuueckne yCTpOMCTBA H TEXHOJOTMYECKHE IIPOLECCHI: KPOHIUTEWH, CTPOMTENIbHBIM KpaH, peElETYarhie
KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.
Hccnenosanue ycioBuii paBHOBECHs TBEPAOTO TeNA, UMEIOIIETO OCh BPAICHUS.



KoncTpynpoBanne KpOHIITENHOB U PaCUYET CUII YIPYTOCTH.

N3yuyenue ycTOHWYMBOCTH TBEPIOTO TN, UMEIOIIETO TUIONIAb ONIOPHI.

Tema 4. 3axonvt coxpanenusn 6 Mexanuxe.

NmMnynbec MmaTepuanbHOM TOYKH, CUCTEMBI MaTepUAIbHBIX TOUEK. LIeHTp Macc cuctembl MaTepUaibHbIX TOUEK. Teopema
0 IBM)KEHUU LIEHTPA Macc.

HMItynbC CHIIBI 1 U3MEHEHHE HMITYJIbCa TeJla.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTtuBHOE 1BUXKEHUE.

MoMeHT nmnyJsibca MaTepuaabHOM TOUKM. lIpeacraBnenne o coXxpaHEHMM MOMEHTA UMITYJIbCa B IEHTPAIBHBIX MOJIAX.

PaboTa cuiibl Ha MaJIoM U HAa KOHEYHOM TiepemenieHuu. ['paguueckoe npeacraBieHue padbOThl CUJIBL.

MOHOCTE CUIIBI.

Kunernueckas sHeprust MaTepraibHON TOUukH. Teopema 00 U3MEHEHNH KUHETUYECKOM 3HEPTUH MaTeprualibHON TOUKH.

[loreHnnanbHple W HENOTEHUHAIbHbIE Ccuibl. [loreHnmanbHas »HHeprus. lloreHnmaneHas dHeprus ynpyro
neopMHUpPOBaHHON MNpyXUHBL. lloTeHIManbHas SHEpPrus Tena B OJHOPOJHOM TIpaBUTAUMOHHOM Iosie. lloTeHuuanbHas
SHEPrus Teja B IPABUTAIIMOHHOM I0JIE OAHOPOJHOIO Mapa (BHYTpPH M BHE wapa). Bropas kocMuueckas ckopocTh. Tperbs
KOCMHYECKast CKOPOCTb.

CBsi3b pabOThl HEMOTEHLUMAIBHBIX CHUJI C M3MEHEHHEM MEXaHWYECKOM SHEPIUH CHUCTEMBbl Tell. 3aKOH COXpaHEHHs
MEXaHHYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHue bepHyIun 11 uaeanbHON JKUAKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHHSI MEXaHUYECKON YHEPTUU.

TexHuyeckue yCTpOWCTBA U TEXHOJOTHUYECKHE MPOLECCHI: IBUKEHUE PAKET, BOAOMET, KONEP, NMPYKUHHBIN IHUCTOJIET,
THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

HN3mepenune MOIITHOCTH CHUJIBL.



W3meHenune sHepruy Tena Mpu COBEPIICHUN PabOTHI.

B3anmHble npeBpalieHuss KUHETUYECKOW M MOTEHUUAIBHOW SHEPruil IpHU IEWCTBUU HA TEJO CHIIBI TSKECTU U CHUJIBI
YIPYTOCTH.

CoxpaHeHHE SHEPTHH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3Mmepenne nmnyiibca Tejia o TOpMO3HOMY ITYTH.

N3mepenne cuiibl TSIru, CKOPOCTA MOACIIH IEKTPOMOOMIISI 1 MOUTHOCTH CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHIIBI.

HccnenoBanune coxpaHeHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJACHCTBUU.

N3Mepenre KNHETUYECKON SHEPTUHU TEJIa 0 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUS MMOTECHIIMATBHOM SHEPTUH MPYKUHBI C pa0OTOM CUITBI TPEHUSI.

Omnpenenenue pabOTHI CUITBI TPEHUS TP IBMXKCHHUH TeJla TI0 HAKJIOHHOM TIOCKOCTH.

Paznen 3. MousiekyasipHas pusuka 1 TepMOAMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopulu.

OcHOBHBIE TOJIOKEHHST MoJieKyJsipHO-KuHeTndeckoil Teopun (MKT), ux omnsiTHoe oOocHoBanue. Juddysus.
bpoyHnoBckoe aBuxkeHue. XapakTep NBUKEHUS U B3aUMOJCUCTBUS YaCTHUI] BeIeCTBA. MoJiesn CTPOCHUS ra30B, KUJIKOCTEN U
TBEPABIX TeI U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE TUX Mojeliei. Macca u pa3Mmepsl Mojiekya (aTtomoB). KomnuecTBo
BeniecTna. [locrosanas ABorapo.

TernnoBoe paBHoBecue. Temneparypa u cioco0Osl e€ namepenus. lllkana remnepatyp Llenscusi.

Mogens uaealbHOTO rasa B MOJICKYJSIPHO-KMHETHUECKON TEOpUHU: YaCTUIBl Ta3a JABUKYTCS XAOTUYECKH U HE
B3aMMOJEUCTBYIOT JIPYT C IPYTOM.

["a3oBbIe 3akoHBI. YpaBHeHHEe MenneneeBa—Kiamneiipona. AGconroTHas Temriepatypa (mmkana temmneparyp KenpBuHa).
3akon JlanbToHa. M30mporiecchl B UJI€aIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe mpecTaBlieHHUE
M30IPOIIECCOB: U30TEpMa, U30X0pa, 300apa.

CBsi3b MEXIYy AaBJICHUEM U CPEIHEN KUHETUYECKOW SHEpruedl MOoCTYNaTeIbHOTO TEIUIOBOTO JBHUKEHHUS MOJIEKYJI
UJICATHHOTO Tra3a (OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KHHETUYECKON TEOPUHU UCATBHOTO rasa).



CBsizp  aOCOJIIOTHOM — TeMmmepaTypbl TEPMOJAMHAMUYECKOM CHCTEMBI CO CpEIHEH KHHETHYECKON HHeprueut
NOCTYHATEIBHOTO TEIJIOBOTO IBMXKEHUS €€ YACTHIL.

TexHuueckue ycTpoicTBa U TEXHOJIOTMYECKUE TIPOLIECCHI: TEPMOMETP, 0apOMETp, MOJyYeHHE HAHOMATEPUATIOB.

Jemoncmpayuu.

Mopenu ABUXKEHHUS YaCTUI] BEIIECTBRA.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust :KUIKOCTEH.

Mopens onbita lITepHa.

[IpuTskeHne MOJIEKYII.

Mopenu KpucTaluIn4eCKuX PEeETOK.

Hab6nronenue u vicciiefoBaHuE U30ITPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Uccnenosanue npoiiecca yCTAaHOBJICHUS TEIJIOBOIO PABHOBECHS MPHU TEILNIOOOMEHE MEXy ropsiueii M XOJ0HOU BOIOH.

N3ydenune nzorepMuueckoro mpoiiecca (peKOMEHI0BaHO UCTIOb30BaHUE IUGPPOBOIL TabopaTopun ).

N3y4uenue n30X0pHOTO mporiecca.

N3ydenune nzobapHOTO Mporiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonnnamuueckas (TZl) cucrema. 3agaHue BHEIIHUX YCJIOBUM JJISI TEPMOJMHAMHYECKON CUCTEMbl. BHemiHune u
BHYTpPEHHHE MapaMmeTpbl. [lapaMeTpbl TEpMOIMHAMUYECKOW CUCTEMbI KaK CPEJHUE 3HAUYCHUS! BEJIMYWH, OMHUCHIBAIOIINX €€
COCTOSIHUE Ha MHUKPOCKOIIUYECKOM YPOBHE.

HyneBoe nawano tepMommHamuikyd. CamMompou3BOJbHAS pejakcaius TEPMOJAMHAMUYECKOW CHCTEMBI K TEIJIOBOMY
PaBHOBECHIO.



Mogenp uaeanpHOro rasa B TEPMOJMHAMUKE — CHCTEMa ypaBHEHUI: ypaBHeHUMe MeHneneeBa—Knamneiipona u
BBIpaKEHUE [ BHYTPEHHEN SHEPrUU. YCJIOBUS NPUMEHUMOCTH 3TOW MOJENIN: HU3KAasg KOHLEHTpALMs YacTHUIL, BBICOKHE
TeMnepaTypsbl. BeipaxkeHue 151 BHyTPEHHEW 3HEPTUU OAHOATOMHOTO UAEAIbHOTO rasa.

KBa3zucrarnueckue u HeCTaTUUECKUE MPOIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Berancnenue padoTsl 1o rpaduky mporecca Ha pV-auarpaMme.

Termonepenayda kak cnocod U3MEHEHUs BHYTPEHHEH SHEPTUU TEPMOJIMHAMUYECKON CUCTEMBbI 0€3 COBEpIIECHUSI pabOTHI.
KonBek1usi, TEMI0npoBOIHOCTb, U3ITyYEHHUE.

KomnuectBo Temnorel. TemoéMKoCTh Tena. YIelbHAs W MOJIApHAsl TEIJIOEMKOCTH BelllecTBa. YpaBHeHue Maiiepa.
VYnenvHast TerioTa cropaHus ToIiMBa. Pacy€r KojuyecTBa TEIUIOTHI Ipu Termonepenade. llonstue 06 aamabaTHOM
IIpoLECCe.

[lepBbIit 3akoH TepMoAuMHaMUKU. BHyTpenHsas sHeprusi. KonumdecTBo TemioTsl U paboTa Kak Mepbl HU3MEHEHHS
BHYTPEHHEUN SHEPTrUU TEPMOJIUHAMUYECKON CUCTEMBI.

Btopoii 3akoH TEpMOJWHAMHUKHM JJiS PABHOBECHBIX IIPOIIECCOB: YEpe3 3aJlaHHOE€ PABHOBECHOE COCTOSIHHE
TEPMOJMHAMUYECKON CUCTEMBI MMPOXOJIUT €IUHCTBEHHAs ainabara. AOCOJIIOTHAS TeMIepaTypa.

BTopoii 3akoH TepMOAMHAMUKY /111 HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MEPEAATh TEIUIOTY OT 00JI€€ XOJIOIHOTO
Tena K 6osiee Harperomy 0e3 komneHcaruu (Kinaysuyc). HeobpaTuMocTs TpUpOAHBIX MPOIECCOB.

[TpuHnmbe! nevctBus TeruioBbix MamuH. KIT/.

Maxkcumanbnoe 3nauenue KITJI. ukn Kapho.

DKOJOTUYECKUE aCTIEKThI HCTIOJIb30BAHUS TEIIOBBIX ABUTATENEH. TEIIOBOE 3arpsA3HEHUE OKPYKAIOIIEN CPEIbI.

TexHnueckue ycTpoicTBa U TEXHOJOTUYECKUE MPOIIECChI: XOJIOAMIBHUK, KOHIUITMOHED, TU3EIbHBIN 1 KapOropaTOpHbIA
JIBUTATENIN, TTapOoBasi TypOWHA, MOTyUYeHUE CBEPXHU3KHUX TEMIEPaTyp, YTHIN3AIUS «TEIJIOBBIX» OTXOJO0B C UCIOJIb30BaHUEM
TETJIOBOTO HACcOCa, yTHIN3AIUS OMOOPTaHWYECKOTO TOTUIMBA JIJIsl BEIPAOOTKU «TETUIOBOM» M DJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3mMeHneHune TeMriepatypsl py ainadaTHueCKoOM PacIIupEeHUH.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.



CnocoObl U3MEHEHMS] BHYTPEHHEW SHEPTUU.

NccnenoBanue annadbaTHOTO Ipolecca.

KomnproTepHble MOJIEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

N3mepenne yaenpbHON TENI0EMKOCTH.

Hccnenosanue npoiecca OCTbIBaHUS BEIIECTBA.

NccnenoBanue annadbaTHOTO Ipolecca.

N3ydenune B3auMOCBSI3U SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJIEUCTBUS U TEMIIEPATYPhl KUIIEHUS KUJTKOCTEM.

Tema 3. Acpecamnibie cocmoanus éewjecmea. Pazosvie nepexoowvl.

[TapooOpa3zoBanue u koHAeHcanus. Micnapenue u kunenue. Y ieiapHas TeIioTa napooOpa3oBaHus.

HacelllieHHbIE M HEHACHILIEHHbIE TIaphl. KauecTBeHHAss 3aBUCUMOCTD IIJIOTHOCTH WM JIaBJICHUS HACBIIIEHHOTO Mapa oOT
TEeMIIepaTyphbl, UX HE3aBUCUMOCTh OT O00BbEMa HACHIIIEHHOTO Tapa. 3aBUCHUMOCTbh TEMIEPATyphl KUIIEHUS OT JAaBJICHUS B
KUJKOCTH.

BnaxxHocTs Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

Teépnoe Ttemo. Kpucrammueckue u amopdHbie Teaa. AHHM30TPONHS CBOMCTB KpucTaioB. [liaBieHue u
KpucTayui3anus. Y aelbHas TerioTa miasienus. CyOoaumanusi.

Hedopmaruu TBEpoTO Tena. Pactsokenne u cxxatue. Casur. Moayns FOnra. [penen ynpyrux nedopmariuii.

TermoBoe pacmmpeHue XKUIAKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEWHOE paclIMpeHue. AHTApMOHU3M TEMJIOBBIX
KOJICOaHMI YacTUIl BEIECTBA KaK MPUYMHA TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEeprUn B (pa30BbIX MMEPEX0IaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOe HaTskeHue. Koadduiment moBepxHocTHOTO HaTspKeHus. Kanuispuele siBneHus. [laBmeHue mop
HCKPUBIJIEHHOM MMOBEPXHOCTHIO xKUAKOoCTU. PopMmyina Jlammaca.

TexHnueckue ycTpocTBa U TEXHOJIOTMUYECKUE IPOLECCHI: )KUIKHUE KPUCTAILITbI, COBPEMEHHBIE MaTePUAIbI.

Jemoncmpayuu.

TeruoBoe pacmupeHue.



CBoiicTBa HaCBIIEHHBIX NAPOB.

Kunenune. Kurnenne npu noHM>KEHHOM JIABJICHUMU.

N3MmepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnBbITHI C MBUTBHBIMU TUIEHKAMU.

CmaunBaHue.

Kanunnsipasie siBneHus.

Mopenu HEHbIOTOHOBCKOW JKHUJIKOCTH.

Crioco0bl U3MepEeHUs BIaKHOCTH.

HccnenoBanue HarpeBaHus U MJIABJIEHUS KPUCTANIMYECKOTO BEIIECTBA.

Bunsl gedopmanmii.

Habmronenune Mansix aedopmarimii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepenne yaenpHON TEMIOTHI IIABJICHHUS JIBJA.

N3ydenune CBOMCTB HACBIIIEHHBIX MTAPOB.

N3mepenue aOCoIIOTHOM BIaKHOCTH BO3/yXa U OL[EHKA MacChl HapOB B IOMEILLECHUH.

N3mepenne kodgduiinenTa moBEpXHOCTHOTO HATSHKCHUSI.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH AeOpMALIMKM PE3UHOBOIO 00pa3ia OT MPUIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTpoauHaMUKA.

Tema 1. dnexkmpuueckoe none.

OnexTpu3anys Tel W €€ NpOsBICHHA. DIEKTpUYeCKHid 3apsi. [[Ba Buaa snmekrpuyeckux 3apsaoB. [IpoBoaHUKH,
JTURJIEKTPUKHU U TIOTYIPOBOAHUKU. DIIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps]l. 3aKOH COXPAHEHUSI SJIEKTPUUYECKOTO 3aps/a.

BzaumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KyoHa.

Onextpuyeckoe noJie. Ero geiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.



Hanpsoxk€anocTs anmexktpuaeckoro moss. [Ipoonsrit 3apsa. JInHuu HanpspKEHHOCTH 3IEKTprUYecKoro mnosist. OMHOpoaHOe
AIEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCTDh 3JIEKTPOCTATHYECKOIO IMOJds. Pa3HOCTh MOTEHIMANOB W HampspkeHue. lloTeHuuanbHas sHeprus
3apsAna B AeKTpocTtatnyeckoM noje. [loreHunuman anekTpoctaTnyeckoro mnojs. CBs3b HANPSHKEHHOCTH MOJII M Pa3HOCTH
MOTEHIUAJIOB JIS JIEKTPOCTATUYECKOr0 MO (KaK OJHOPOAHOT0, TaK K HEOJHOPOJHOTIO).

[IprHIMI Cynepno3uLUN SIEKTPUUECKUX TOJIEH.

[Tone toueunoro 3apsiaa. [lone paBHomMepHO 3apsbkeHHOM cdepsl. [lose paBHOMEpHO 3apsiKEHHOTO MO0 00BEMY IIapa.
[lone paBHOMEpPHO 3apsLKEHHON OecKOHEYHOW MIockocTd. KapTuHbl JUHUI HaOpsHKEHHOCTH ATUX MOJEH |
DKBUITOTCHIIMAIBHBIX TOBEPXHOCTEN.

IIpOBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM 1oJIe. [luaneKkTpuyeckas IpoOHUIaeMOCTh BELIECTBA.

KonneHcaTop. DneKTpoEMKOCTh KOHIAEHCATOPA. DIEKTPOEMKOCTD TUIOCKOTO KOHJIEHCATOPA.

[TapannensHOE coennHERNE KOHIEHCATOPOB. [locnenoBaTenpsHOe COEAMHEHNE KOHAEHCATOPOB.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

JIBr>KeHHE 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM TIOJIE.

TexHu4yeckue yCTpOMCTBA U TEXHOJIOTHYECKHUE IPOLIECCHI: AIEKTPOCKOIL, JJIEKTPOMETP, IJIEKTPOCTATUUYECKasl 3allUTA,
3a3eMJIEHHUE 3JIEKTPOIIPHUOOPOB, KOHAEHCAaTOPhl, reHepaTop Ban ne ['paada.

Hemoncmpavuu.

Y CTpONCTBO M MPUHLIMI IEUCTBUS DIIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX [IAPUKOB.

DNEeKTpUYECKOE NOJIE ABYX 3APSKEHHBIX ITACTHH.

Mogaensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpOBOIHUKM B DIIEKTPUYECKOM II0JIE.

DJIEKTPOCTATUYECKAs 3alUTA.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM Y MEPEMEHHON EMKOCTH.



3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTOpa OT IUIOMAAM IUIACTUH, PACCTOSHUS MEXKIYy HHUMH U
IUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsazKa 1 pa3psaKka KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

OueHka cuJl B3aUMOJICHCTBUS 3apSKEHHBIX TEIL.

HaGnronenue npeBpailieHus SHEPTUH 3apsKEHHOT0 KOHJIEHCATOpa B SHEPTHIO U3ITyUEHUs CBETOIMO/A.

N3ydenune npoTekaHus TOKa B LIENH, COAEPKALICH KOHIECHCATOP.

Pacnipenenenrie pa3HOCTH MOTEHIMAIOB (HAIPSHKEHUS ) MPU MTOCIIEI0BATENBHOM COEIUHEHUN KOHAEHCATOPOB.

Hccnenosanue pazpsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Illocmoannwtii 31eKmpuyecKuili mox.

Cuina toka. [IocTOSIHHBIN TOK.

VYca0BUs CyIIECTBOBAHUSI IOCTOSTHHOTO 3JIeKTpUuyeckoro Toka. Mcrounnku Toka. Hanpsxenne U u OJ1C &.

3akoH Oma 11 y4acTKa LeTu.

DIIEKTPUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb COIPOTUBIIEHHS OJHOPOJHOTO NMPOBOJHHMKA OT €ro JUIMHBI U IUIOMIAIN
IIOIIEPEYHOT0 CEYEHHUs. Y IeJIbHOE COITPOTUBIICHUE BELIECTBA.

[TocnenoBarenbHOE, MapalIEIbHOE, CMEIIAHHOE COEAWHEHUE NMPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX 3JIEKTPUYECKUX
ueneil. [Ipasuna Kupxroda.

Pabota snekrpuyeckoro Toka. 3akoH /xoyns—Jlenua.

MOUIIHOCTB NMEKTPUYECKOT0 TOKA. TeroBas MOIHOCTD, BIAEIAEMAas HA PE3UCTOPE.

OJIC 1 BHYTpEeHHEE CONPOTUBIECHHUE MCTOYHHMKA TOKAa. 3akoH Oma JJsi MOJHON (3aMKHYTOM) SJEKTPUYECKOM UEIH.
MommHOCTh UCTOYHHKA TOKA. KOpOTKOE 3ambIkaHue.

KonpencaTop B ienu noCTOSIHHOTO TOKA.

TexHUYEeCKHE YCTPOMCTBA U TEXHOJIOTUYECKHUE IPOLIECCHI: aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUUK DIICKTPUYECKON
DHEPI'UHu.

Jemoncmpayuu.



N3mepeHne CUiTbl TOKA U HaIPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS U1 PE3UCTOPA, JIaMIIbl HAKaJIMBaHUS U CBETOAMOA.

3aBUCHUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI, IUIOUIAJM IONEPEYHOrO0 CEYEHUs MU
Marepuana.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT CONTPOTUBIIEHHUS MIPU OCTOSSHHOM HalPSHKEHHH.

[Ipsimoe nzmepenue IJ1C. KopoTkoe 3aMbpIkaHUE ralbBaHUUECKOIO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

CnocoObl coemMHEHUsT UCTOYHUKOB Toka, DJ]C GaTapeil.

HccenenoBanue pasHOCTH MOTEHIUAIOB MEK/Y ITOJ0CAMHA HCTOYHUKA TOKA OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnegoBanue CMEMIAHHOTO COEAMHEHUST PE3UCTOPOB.

N3mepenne yaenbHoro COnpoTUBIICHUS IPOBOJIHHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS JUIs JIAMITBl HAKAJIMBAHMSL.

VYBenuueHue npeesia u3MepeHus ammnepmerpa (BoiabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

Nccnenosanue 3apucumoctr J/1C ranbBaHMYECKOTO 3JIEMEHTA OT BPEMEHU ITPU KOPOTKOM 3aAMBIKAHHH.

HccenenoBanue pa3HOCTH MOTEHIUATIOB MEK/Y IOJI0CAMHA HCTOYHUKA TOKA OT CHJIbI TOKA B LIETIH.

HccenenoBanue 3aBUCHMOCTH NOJIE3HOW MOITHOCTH NCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DnekTpuyeckas NpOBOAUMOCTb PA3IMYHBIX BEHIECTB. DJIEKTPOHHAS MPOBOJUMOCTH TBEPIBIX METAIIOB. 3aBUCUMOCTb
CONPOTHUBJIEHUS METAJLIOB OT TemIeparypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYEeCKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonmynpoBonuuku. CoOCTBEHHass W MpPUMECHas MPOBOJMMOCTb MOJYNPoBOAHUKOB. CBoiicTBa pP—N-mepexoja.
[ToynpoBOIHUKOBBIE TPUOOPHI.

DONEeKTPUYECKUA TOK B AJIEKTPOJUTAX. OJEKTPOJUTHYECKas aucconuanus. OiekTponu3. 3axoHbl Dapages s
ANEKTPOIIU3A.



DOnexkTpuyeckuid TOK B razax. CaMOCTOATENbHBII U HECAMOCTOSTEIbHBIN pa3psl. PaznuyHble TUIIBI CAaMOCTOSTENBHOTO
paspsana. Momuus. [Inazma.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE NPUMEHEHHWE: Ta30pa3ps/IHbIC JIaMIIbl, 3JEKTPOHHO-JIydyeBas TpyoOKa,
MOJTyTIPOBOTHUKOBBIE MPUOOPHL: AUOMA, TPAH3UCTOpP, (HOTOIUO, CBETOIMO/, TalbBaHUKa, padUHUPOBAHUE MEH, BBIIJIABKA
AIFOMUHUSA, FJIEKTPOHHAST MUKPOCKOIIHSL.

Jlemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

IIpOoBOIMMOCTE BIIEKTPOIUTOB.

3akoHsbI JsekTposinza Papazes.

NckpoBoit pa3psaa ¥ IpOBOJAUMOCTb BO3yXaA.

CpaBHEHME IPOBOAMMOCTH METAJUIOB U MTOJIYIIPOBOIHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HaOnronenue anexTposusa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO MOHA.

HccenenoBanue 3aBUCHMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3n4ecKuil MPaKTUKYM.

Cnioco0bl nu3mMepeHust GU3NUECKUX BEIMYMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX U HU(POBBIX U3MEPUTENBLHBIX NPUOOPOB U
KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCHUTEIbHBIE NMOTPEIIHOCTH M3MEPEHUH (U3MUYECKHUX BEIMYHMH.
OneHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHNEe KOCBEHHBIX W3MEPEHU, UCCIEIOBAHUN 3aBUCUMOCTEN (DU3UYECKUX BEITUYNH, IPOBEPKA MPEITI0KEHHBIX
runore3 (BoIOOp M3 padOT, OMMCAHHBIX B TEMAaTUYECKUX pazzesiax «YUEHUYECKHH SKCIEPUMEHT, JabopaTopHble padoThI,
MPAKTUKYM» ).

MesknpeaMeTHbIE CBS3H.



N3yuenune kypca ¢usuku yrayOon€éHHoro ypoBHsS B 10 kiacce OCYHIECTBISIETCS C YYETOM COJEp KAaTENIbHBIX
MEXIPEAMETHBIX CBA3€H ¢ KypcaMHu MaTeMaTHKHU, ONOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Mesxicnpeomemuvie noHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SIBJICHHUE, HAYUHBIN (axT,
TUNoTe3a, (U3MyYecKkas BEIWYHMHA, 3aKOH, TEOpus, HAOIIOJEHHE, SKCIEPUMEHT, MOICIMPOBAHUE, MOJIEIb, H3MEpPEHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPHOOPHI, IU(pPOBas 1a00PATOPHSL.

Mamemamuka: penieHue cucTeMbl ypaBHeHul. JIuneitHass QyHkuus, napadona, runepoona, ux rpa@ukud U CBONCTBA.
Tpuronomerpuyeckue QyHKUMHM: CHHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO.
BekTopbl 1 UX MPOEKIMU HA OCH KOOPAHMHAT, CJI0KEHHUE BEKTOPOB.

buonocusa: mexannuyeckoe JBHKEHHE B KUBOM mpupone, auddysus, ocMoc, TEIIOOOMEH >XHUBBIX OpPraHU3MOB,
TEIJIOBOE 3arpsi3HEHUE OKpYKArOUIEH Cpeiabl, yTHIH3auusi OMOOpPraHMYECKOTO TOIUIMBA ISl BBIPAOOTKU «TEIJIOBOW» WU
ANIEKTPO3HEPIHH, IOBEPXHOCTHOE HATSIKEHHWE M KallWJULIPHBIE SIBIICHHUS B IPUPOJAE, IEKTPUUYECKHUE SIBICHUS B KUBOU
IIPUPOJE.

Xumua: TUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJIApHAs Macca, OJIy4eHHE
HaHOMAaTEPHAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, JKUJIKOCTEH W ra3oB, KUAKUE KPUCTAJUIbI, JJIEKTPUYECKHE CBOMICTBA
METaJUIOB, ANEKTPOIUTHYECKAS JUCCOLMAIINS, TaJIbBAHUKA, JIEKTPOHHAS MUKPOCKOIUSI.

T'eozpagpua: Bna>xxHoCTh BO3/yXa, BETPHI, OapOMETp, TEPMOMETD.

Texnonozua: npeodpa3oBaHue IBUKEHHUM C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOI'0 U KHMJIKOTO TPEHUSI B TEXHUKE,
CTaTUYECKUE KOHCTPYKUMHU (KPOHUITEHH, peméryaTble KOHCTPYKIIMH), MCIOJIb30BAHUE 3aKOHOB COXPAHEHHSI MEXaHUKU B
TEXHUKE (TUPOCKOI, BOJOMET M JAPYTHE), ABUTATENb BHYTPEHHETO CrOpaHMsl, mapoBas TypOHHA, ObITOBOW XOJIOAWJIbHUK,
KOHJUIMOHEDP, TEXHOJOTUHU TOJYyYEHHsS] COBPEMEHHBIX MATEpPHAIOB, B TOM YHCIIE HAHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE DSJIEKTPONPHUOOPOB, Ta3opaspsaHble JamIlbl, MOJYNPOBOJHUKOBBIE MNPUOOPHI,
rajibBaHuKa.

11 KITACC

Pa3znen 4. JaekTpoauHaMH KA.



Tema 4. Macnummnoe noe.

B3anmoneiicTBrE MOCTOSHHBIX MATHATOB M IIPOBOJHUKOB C TOKOM. MarHutHoe mnoje. BekTop MarHUTHON WHIYKIIUU.
[IpyHLIMT Cyneprno3uMA MATHUTHBIX MTOJIEN. JINHUY MarHUTHON MHIYKLIHH.

MaruuTtHoe€ 1oJjie TPOBOJHUKA ¢ TOKOM (IPSMOTO MPOBOJIHUKA, KATYIIKH U KPyTOBOro BUTKa). OnbIT DpcTeaa.

Cuna Amrnepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHuia, e€ HampaBlieHUE U MOJIYJIb. JIBI>KEHHE 3apsKEHHOM YacTUIIB B OJJHOPOJHOM MarHUTHOM 1oJje. PaGora
cuiibl JIopeHua.

MarnuTtHoe nosue B BeuectBe. PeppoMarHeTHKy, rapa- U JUaMarHeTHKU.

TexHuYeckre yCTPONCTBA U TEXHOJOTMYECKHE MPOIECCHl: MPUMEHEHUE TMOCTOSIHHBIX MAarHUTOB, 3JEKTPOMAarHuTOB,
TE€CTEP-MYJIbTUMETP, FIEKTPOABUTATEINb SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHMi MTHAYKIIMK MAarHUTHOTO TIOJIS ITOJIOCOBOTO U TIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTtuna nuHM MAarHUTHOW MHIYKIMH OIS TTMHHOTO TIPSIMOTO MTPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOTHUKA,
KaTYIIIKU C TOKOM.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue aBukeHUsI MyyKa 3JICKTPOHOB B MAarHUTHOM I1OJIE.

[TpuHIMT KEUCTBUS DIIEKTPOUIMEPUTEIHHOTO MPUOOPa MATHUTOICKTPUIECKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopruie padomol, npaKkmuKym.

UccnenoBanre MarHuTHOTO MOJISl TOCTOSTHHBIX MarHUTOB.

UccnenoBanue cBOMCTB eppOMarHEeTHKOB.

HccnenoBanune nericTBYsI MTOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

N3mepenne cuiibl AMmnepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.



Tema 5. dnekmpomazcnumnan UHOYKYUA.

SBneHne dBiIeKTpOMAarHUTHOM wWHAYKUMU. [loTok Bekropa wMarHutHOM wuHAYKUMUA. ODJIC uWHOyKnuu. 3akoH
3JIEKTpoMarHuTHOM nHAYKIMKU Papanes. Buxpeoe anexkrpuyeckoe mnoie. Toku Dyko.

OJ1C uHayKUKMK B TPOBOIHUKE, JABUKYIIEMCS B OJTHOPOJTHOM MarHMTHOM TIOJIE.

IIpaBuio Jlenna.

NunyktuBHOCTH. KaTylika MHIYKTUBHOCTH B LIENHU OCTOSIHHOTO TOKa. SIBneHne camonnaykuuu. DJ1C caMOUHIYKIUN.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: MHAYKIIMOHHAS T€4Yb, COJICHOU/I, 3allUTa OT 3JIEKTPU3ALUU
TeJI IPU ABMKEHUHM B MArHUTHOM I0JI€ 3€MIIH.

Jemoncmpayuu.

HabGnronenue siBIeHUs 2I€KTPOMAarHUTHOW MHTYKIIUH.

UccnenoBanue 3aBucumoctu 3/]C MHIYKIIMHA OT CKOPOCTH U3MEHEHUS MAarHUTHOTO MTOTOKA.

IIpaBuino Jlenna.

[Tanenuie MarHuTa B aIFOMUHUEBOM (MEeIHOM) TpyOe.

SIBneHne caMOMHAYKITUH.

Uccnenoranne 3apucumoctu IJ1C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS CUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenne MHIYKIMU BUXPEBOIO MArHUTHOTO TOJISL.

Uccnenosanue sSBICHUS] CAMOUHIYKIIUH.

COopxka Moienu JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOaHusi U BOJIHBI.

Tema 1. Mexanuueckue Koneodanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.



['apmonnyeckue kosiebanus. KuHemaTmueckoe M AMHAMUYECKOE ONHMCAHHE. OJHEPreTHYECKOe ONUCaHue (3aKOH
COXPAHEHHUS MEXaHWYECKOM »HHEepruu). BpIBOJ JMHAMUYECKOTO ONMCAHHUA TAPMOHMYECKHUX KOJEOaHMH U3 HX
DHEPreTUYECKOI0 U KHHEMATUYECKOTO OIUCAHHUS.

Ammuntyaa u (asza koneOanuit. CBsi3b aMIUIUTYIbI KOJI€OAHUN MCXOJHOW BEIMYMHBI C aMIUIMTyAaMH KoseOaHUil eé
CKOPOCTH U YCKOPEHHUS.

Ilepuon m yacrora kosnebanuil. Ileprox ManbIx CBOOOAHBIX KOJ€OaHWMM MaTeMaTH4yecKoro MasiTHuka. llepuon
CBOOOIHBIX KOJIE€OaHUH NPY>KMHHOTO MasiTHUKA.

[lonsTe o 3aryxammux KosneOaHusiX. BriHyXIeHHble koneOanus. Pe3onanc. Pe3onancHas kpuBas. BiusHue
3aTyXxaHUs Ha BUJ PE30HAHCHOW KpUBOW. ABTOKOJIEOAHHUS.

TexHruuecKue yCTpOHWCTBA M TEXHOJOIMYECKUE IMPOLECChl: METPOHOM, Yachl, Kadesld, MY3bIKaJIbHbIE WHCTPYMEHTHI,
cericmorpad.

Jemoncmpayuu.

3anuch K0y1e0aTeNbHOTO IBHXKECHHUS.

HaGnronenue He3aBUCUMOCTH MEPUO/1a MAJIBIX KOJIEOAHUM rpy3a HA HUTH OT aMIUTUTYBI.

UccnenoBanue 3atyxaromux Kojie0aHuii U 3aBUCUMOCTH TIepHOo/1a CBOOOIHBIX KOJIEOaHUN OT COMPOTHUBIICHHUS.

WccnenoBanue kosjebaHuii Tpy3a Ha MAacCHUBHOM MPY>KUHE C IENbI0 (POPMUPOBaHUS TMPEACTaBICHUN 00 uicaIbHOU
MOJEJIN MTPY’KUHHOTO MasTHHKA.

3aKOH COXpAaHEHUs SHEPTUH MPU KOJeOaHUSIX rpy3a Ha MPYKUHE.

HccnenoBanue BRIHYXISHHBIX KOJIEOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSHOTO U NPY>KMHHOTO MasiTHUKOB.

N3yuyenune 3aK0OHOB JBUKEHHUSA TeJa B X0JI€ KoJieOaHU Ha yIpyroM MojBece.

N3yuyenue ABMKEHUSI HUTSAHOTO MasiTHUKA.

[IpeoOpa3oBanue sHEPTUH B IPY>KUHHOM MAasTHUKE.

HccnenoBanue yobIBaHUS aMIUIUTYIbI 3aTyXalOMIMX KOJIeOaHU.



Uccnenosanue BoIHYXACHHBIX KOJIEOAHUIA.

Tema 2. Inekmpomaznummnsle Kojiedanus.

Koneb6arenbubiit KOoHTYp. CBOOOAHBIE 3IEKTPOMATHUTHBIE KOJIEOAHUS B HI€aIbHOM KosiebaTenbHOM KOHType. DopMyina
Tomcona. CBsi3b aMIUTUTYIBI 3apsia KOHACHCATOPA C aMIUTHTY0W CHITBI TOKA B KOJIEOATETHHOM KOHTY]E.

3aK0H COXpaHECHUS YHEPTUH B UACAUTHHOM KOJIeOATEIIbHOM KOHTYPE.

3aryxarouue 3JIeKTpOMarHuTHbIe KojieOaHusl. BeIHYK/IeHHbIE 2JIEKTPOMarHUTHbIC KOJIeOaHMUs.

[TepemeHHBI TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIMTY/THOE U JCHCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIPSKEHUS
MIpH pa3IUYHON (hopMe 3aBUCUMOCTH MIEPEMEHHOT0 TOKAa OT BPEMEHH.

CunycouaibHbIA TIEpEMEHHBIM TOK. Pe3uctop, KOHAEHCATOP U KaTyIIKa WHIYKTUBHOCTH B IIEMU CHHYCOUJAIBLHOTO
IIEPEMEHHOT0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HanpsHKEHUN.

Nneanwubiii Tpanchopmartop. [IpousBoacTso, nepenaya v noTpedieHne dIeKTPUIECKON SHEPTUH.

DOKOJIOTUYECKUE PHUCKH TPU MPOU3BOJACTBE ANEKTPO3HEpruu. KynbTypa HCNONb30BaHUS 3JIEKTPOSHEPTUU B
MMOBCETHEBHOM KU3HU.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOIIECCHI: DJICKTPUUYECKUM 3BOHOK, T€HEpATOp IMEPEMEHHOr0 TOKa,
JIMHUM DJIEKTpoIiepeiay.

Jlemoncmpayuu.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCUMOCTh YaCTOThl CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuwimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['eneparop He3aTyXarOMUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mogenb 3JIeKTpOMarHuTHOTO TeHepaTopa.

BriHyXI€HHBIE CHHYCOUIATbHBIE KOJICOaHUSI.

Pesucrop, karymika MUHAYKTUBHOCTA U KOHACHCATOP B IIEMH MTEPEMEHHOT0 TOKaA.

Pe3onaHc npu nociaeaoBaTeIbHOM COSMHEHUH PE3UCTOPA, KaTyIIKW UHAYKTUBHOCTU U KOHIEHCATOPA.

Y CcTpolCcTBO M IPUHITUI ICUCTBUS TpaHchopMmaTopa.

Mogens TUHUY 3IEKTPOoNEpeaauH.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPaKmuKym.

N3yuenue tpancpopmaropa.

Hccnenoanne nepeMEHHOr0 TOKa 4epe3 MOCIEN0BATENBHO COETMHEHHBIE KOHAECHCATOP, KATYIIKY U PE3UCTOP.

HabGmoienue >meKTpoOMarHiTHOTO pe30HAaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENHU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHDbI.

MexaHnueckrue BOJIHBI, YCIIOBHS HMX pacnpoctpaHeHus. llomepednsle W MpoAoJibHbIE BOJIHBL. llepmona, CkOpoCTb
pacnpocTpaHeHUs] M JjuHa BoOJIHBL. CBOMCTBA MEXaHMYECKHX BOJIH: OTPa)KEHUE, IMpEIOMJICHHE, HHTeppepeHuus u
aupakuus.

3Byk. CkopocTh 3BYyKa. ' poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHUE OKPYKAIOLIEH CPEBI.

ONEKTPOMAarHUTHBIE BOJIHBIL. YCJIOBHUS M3JIyYEHHs >SJEKTPOMAarHWTHBIX BOJIH. B3anMHas OpueHTanuusi BEKTOPOB B
3JIEKTPOMArHUTHOUN BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, TPEIOMIIEHUE, MOISpU3alns, UHTepPEepeHIUs U qudpaKLus.

[IIkana 37€KTPOMAarHUTHBIX BOJH. [[puMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paUOCBA3H U TeNEBUAEHUS. Paguookanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPE/IbI.

TexHuueckue yCTpONCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI, pafap, paguoNpUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBU-nieusb, ynbTpa3ByKkoBas JUarHOCTUKA B TEXHUKE U MEAULIMHE.

Jlemoncmpayuu.

O0bpazoBanue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomieecs Tei10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M IPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepeninm u qudpakiini MEXaHUYECKUX BOJTH.

AKyCTHYECKHI pE30HAHC.



CBoiicTBa yJIbTpa3ByKa U €ro MIPUMEHEHHUE.

HaGnronenue cBs3M rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTATYI0M UM 4YaCTOTOM KOJIeOaHUM.

WccnenoBanne CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH: OTpaXeHHWE, MPEOMIICHHE, MoJspu3auus, audpakius,
uHTepPepeHIus.

Oo6nHapyxeHue nHHPAKPACHOTO U YIABTPAPUOICTOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuyenue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonmHEHOE pacpOCTpaHEHNE CBETA B OAHOPOAHOM cpene. JIyd cBeTa. ToueuHbI HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpakeHus cBeta. [locTpoenue n3obpaxkeHuit B miockom 3epkaie. Chepuueckue 3epkana.

[Ipenomiienne cBeta. 3akOHBI TpENOMICHHS CBeTa. AOCOMIOTHBIM MOKa3zareiab mpesomiieHus. OTHOCHUTEIbHBIN
IIOKa3aresb npesioMiieHns. 110CTOSTHCTBO 4acTOThI CBETAa U COOTHOUIEHWE JUIMH BOJIH IIPU IIEPEX0JI€ MOHOXPOMATUYECKOTO
CBETA Yepe3 I'PaHUIly pa3zeiia IByX ONTUYECKHUX CPEL.

Xop nmyueii B npusme. [ucnepcus cBera. CnoxxkHblil cocTaB O6enoro ceera. L{Ber.

[TomHoe BHyTpeHHEE oTpaxkeHue. [IpeaenbHbIi yroi MOJIHOTO BHYTPEHHETO OTPAKEHUS.

Cobuparoe u paccenBaromye JuH3bl. ToHKas nuH3a. DOKYCHOE pPacCTOSHUE M ONTHUYECKas CHJIa TOHKOW JIMH3BL
3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOW C(EpUYECKON JUH3bI OT €€ TeOMETPUM W OTHOCUTEIBHOTO IMOKa3aTels
MIPEJIOMIICHHUS.

dopMyia TOHKOU JIMH3BL. Y BEIIMUECHUE, JaBAEMOE JIMH30M.

Xox myya, MPOUIEAIIETO JIMH3Y MO TPOU3BOJIBHBIM YTJIOM K €€ TIaBHOU onTtuueckor ocu. [TocTpoenue n3zobpaxeHuit
TOYKH U OTpe3Ka MPsIMOIl B COOMPAIOLINX U PaCCEMBAIOIIUX JTMH3AX U UX CUCTEMaX.

OnTuyeckue npudbopsl. Pazpemaromiast cnocodHoCTh. ['71a3 Kak onTH4ecKas cucTeMa.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.



BonnoBass onrtuka. WuTepdepenimus cBeta. KorepeHTHbIE HCTOYHWUKH. YCIOBHS HAONIOJACHUS MaKCHUMyMOB W
MUHUMYMOB B HUHTEeP(EPEHIMOHHOM KapTHMHE OT JBYX KOTE€PEHTHBIX HCTOYHUKOB. IIpuMepbl KJIacCCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakmuonHas pemérka. YciaoBue HAOMIONCHUS TJIABHBIX MAaKCUMYMOB TIpH TAJeHUU
MOHOXpPOMaTHUECKOTO CBETa Ha JU(PPAKIIHOHHYIO PEHIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOILIECChl: OYKM, JIyna, MEpUCKoN, (oroanmapar, MHUKPOCKOTI,
MIPOEKIIMOHHBIN arapar, MPOCBETICHUE ONTUKH, BOJIOKOHHAS ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.

Hccnenosanne npeioMIeHUs CBETA.

Hab6nroneHue noHOro BHyTPEHHETO OoTpaskeHusi. Mojienb CBETOBO/IA.

HccnenoBanne xoa CBETOBBIX ITyYKOB YEpE3 INIOCKOMAPAIIIENbHYIO INIACTUHY U IIPU3MY.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Hab6nronenue natepdepeniinm cpera.

Ha6nronenue 11BeToB TOHKUX TUIEHOK.

Habnronenue nudpakiuu ceera.

N3yuenue auppakinOHHON pEeIETKY.

HaGnronenue nudpakiinoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

HaGnronenue nonspusanmu cBeTa.

[IpumeHeHue MoNISIPOUIOB JIJIsl M3YUECHUS] MEXaHUYECKUX HAMPsHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKMUKym.

N3Mmepenue nokazaress npeioMIeHUs CTeKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAaCCTOSIHUS OT BEIIECTBA (Ha MPUMEPE KUIKUX JTUH3).



N3mepenne poKyCHOro pacCTOSIHUS pACCEUBAIOIIUX JIMH3.

[Tony4yeHnue n300paXkeHus: B CUCTEME U3 IIOCKOTO 3epKalia U JIUH3BI.

[Tomyyenue n300pa>keHus B CUCTEME U3 IBYX JIMH3.

KoHcTpyHnpoBaHu€e TEIECKONUYECKUX CUCTEM.

Ha6monenue nudpakuuu, nHTEphEpeHIINN U TOISIPU3AIIH CBETA.

N3ydenne noysipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuyenue uaTepPepeHINm JIa3epHOTO U3ITyUYCHUS Ha IBYX IIETISAX.

Habmronenue nqucnepcum.

Habmronenue u ucciaegoBanue 1uPppakiiuOHHOTO CIEKTPA.

N3mepenune 1rMHbI CBETOBOW BOJIHBI.

[ToyueHue cekTpa u3ayyeHus: CBETOAMO0/1a IPYU NOMOIIH JU(PAKIUOHHON PEIIETKH.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH.

['paHuIBl NPUMEHMMOCTH KJIACCUYECKON MeXaHHUKHU. [locTynarsl cienuaibHON TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON uHTepBasl. lIpeoOpasoBanusi JlopeHna. YcioBue NpUYUHHOCTH. OTHOCHTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMe/IJIeHUEe BPEMEHHU U COKPAILICHUE IJTUHBI.

DHeprust © UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MacChl € BHEPTUEN U UMITYJILCOM PEIITUBUCTCKON YaCTULIBI. DHEPTHSI IIOKO.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHME TMPOLECCHl: CITyTHUKOBBbIE NPUEMHHUKH, YCKOPUTEIM 3apsiKEHHbBIX
YacTHL.

Y4yeHn4ueckuit SKCIIepUMEHT, JIa0OpaTOpHBIC PAOOTHI, MPAKTUKYM.

OmnpeneneHre UMIyJIbCa U HHEPTHHM PENATUBUCTCKUX dYacTUI] (10 (oTorpadusiM TpPEeKOB 3apsHKEHHBIX YacTHUI] B
MarHUTHOM I10JI€).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnycKkyaaphno-801H0801 Oyanusm.

PaBHOBecHOE TerioBOe u3MyueHue (u3aydeHue adbcomoTHO YEpHOTO Tena). 3akoH cMmenieHus: Buna. ['unoresa [lnanka
O KBaHTax.



DOTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®ororddext. OnbiThl A. I'. CroneroBa. 3akonsl ¢poTodrddexra. YpaBuenue DitHimreina aig potoadpdexra. «Kpacnas
rpa"una» ¢orodddexra.

JlaBneHne cBera (B YAcTHOCTH, JABJICHHE CBETa Ha aOCOJIOTHO TMOTJIOHIAIONIYI0 M a0COJIOTHO OTPa)karollylo
noBepxHocTh). OnbrThl 1. H. JIeGenena.

BonHoBreie cBoiictBa udacTtuil. Boaael ne bpoinsa. JlnuHa BoiHBI Ae bpoinst 1 pasMepbl 00JacTd JIOKaIU3aIluu
IBUKYyIIeNcs yacTullbl. KopryckynsipHO-BOTHOBOM ayanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTaIIaX.

Cneunduka usmepennit B Mukpomupe. CooTHoleHus Heonpenenéunocteit [ eiizendepra.

TexHuyeckre yCcTpOWCTBA U TEXHOJIOTMYECKHE IPOIIECCHhI: CHEKTPOMETP, (POTOIIEMEHT, (POTONATUMK, TYHHEJIbHBIN
MUKPOCKOII, COJIHEUHAs OaTapesi, CBETOIUOI.

Jemoncmpayuu.

®oT03(¢QheKT HA YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.

UccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS MOTYIPOBOIHUKOB OT OCBEIIEHHOCTH.

CBeToaunosn.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

Uccnenosanue dhotopesucropa.

N3mepenune nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus Gpororddexra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

Tema 2. @u3zuka amoma.

OnbITHI TIO KICCIIEIOBAHUIO CTpOoeHMS aToMa. [Tnmanerapnast moaens atoma Pesepdopna.

[Toctynatel bopa. M3nydenue u noriomieHue GOTOHOB IIPHU NEPEX0/I€ aTOMa C OJHOTO YPOBHS SHEPTUM HA IPYTOM.

Buapl ciektpoB. CriekTp ypOBHEN S3HEPTUHA aTOMA BOJIOPOA.

CnoHTaHHOE U BBIHYXJIEHHOE U3TydyeHue cBeta. Jlazep.



TexHuyeckre yCTpONCTBAa M TEXHOJOTHMUECKHE MPOIECCHI: CIEKTPalIbHBIN aHamu3 (CIEKTPOCKOMN), Jla3ep, KBAHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu.

Monuens onsita Pesepdopna.

Habmoienne nmHeRvaThIX CIEKTPOB.

YCTpONCTBO U IEMCTBUE CYETUNKA HOHUZUPYIOIINX YACTHLI.

Ornpenenenue QIMHBI BOJHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HaOnronenue nuHeRyaToro crekrpa.

UccnenoBanue cnekTpa pa3pekeHHOr0 aTOMapHOTO BOJOPOJia U U3MEpPEHUe nocTosiHHon Pundepra.

Tema 3. Du3uka amomHo20 A0pa U INEMEHMAPHBIX YACMULY,.

Hyxnonnas monens siapa ['eitzendepra—Banenko. 3apsa sapa. MaccoBoe uucio siapa. M3otormsl.

PannoaktuBHOCTh. Asnb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyyeHue.

3aKOH pPaguOaKTHUBHOTO pacnana. PannoaktuBHBIE HM30TONBI B Ipupone. CBOWCTBA MOHU3HMPYIOIIETO W3IIYYEHUS.
Binusinue paanoakTUBHOCTH Ha *KUBbIe Opranu3Mbl. EcTecTBeHHBIN (oH u3nydeHus. JlozumeTpus.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jleext maccsr spa.

SAnepubie peakuuu. Jlenenue u cuHte3 siaep. SAnepusie peakTopsl. [IpodieMbl yrpaBiasieMoro TepMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKUE ACTIEKThI PA3BUTHS AI€PHON SHEPTETUKHU.

MeToabl perucTpanuy U UCCIAEAO0BAHUS SJIEMEHTAPHBIX YACTHII.

dyHIaMeHTalIbHbIE B3auMoelcTBUsI. bapuonbl, Me30HbI U JienToHbl. [IpencraBnenue o CtangapTHoi Mojenu. KBapk-
[JIFOOHHASI MOJIEJIb AJIPOHOB.

®usuka 3a npeaenamu CtangaptHoi Moaenu. TEMHas MaTepusi U TEMHAsI SHEPTHUSL.

EanHcTBO puznueckoil KapTUHBI MUpA.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKHME TIPOLECChl: JO3UMETP, Kamepa BunbcoHa, sAnepHBIM peakTop,
TEPMOSIICPHBIN peakTop, aTOMHAast 00MOa, MarHUTHO-PE30HAHCHAST TOMOTpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.



HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

WccnenoBanue paguoakTUBHOTO (POHA € UCIOJIB30BAHUEM JO3UMETPA.

N3yuenue normoiieHus 0eTa-4acTull aTFOMUHUEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMMH M ACTPO(PU3NKH.

Otamnbl pa3BUTUS acTpOHOMHH. [IpukiiagHOE M MUPOBO33PEHUECKOE 3HAUYEHUE acTpOHOMHUH. [I[pUMEHHMOCTh 3aKOHOB
(bu3UKY U1 O0BSICHEHUS TPUPOIBI KOCMHUUYECKUX 0OBEKTOB.

Mertoapl  acTpoHOMUYECKMX  ucciaeqoBaHuii. COBpPEMEHHBIE  ONTHUYECKUE  TEJIECKOIbI,  PaguOTEIECKOIIbI,
BHeaTMoc(]epHast aCTpOHOMUS.

Bun 3Bé3nH0r0 HeOa. Co3Be3aus, sppKue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBUKEHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTouHuk 3Heprun CoJiHIIA U 3BE3].

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKHU. JlMarpamma «CIEKTPAJIbHBIM KJIACC — CBETHUMOCTBY». 3BE3bI TJIABHOU
ITOCJIEAOBATEIBHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTB» I 3BE3] TJIABHOM MOCIJIEI0OBATEIbHOCTH. BHyTpEHHEE CTpOeHNE
3BE311. COBpEMEHHBIE MTPEACTABIICHUS O MPOUCXO0KAECHUH U IBOMOINH CONHIA U 3BE3T. DTanbl )KU3HU 3BE3.

Muieunsiii [Iyte — Hama 'anaktuka. [lonoxxenue u npumxenne Connua B ['amaktuke. Tunsl ranmaktuk. Paguoranaktuku
1 KBazapbl. YEpHBIE OBIPHI B A/Ipax TAITAKTHUK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa66na. Pasz6eranue ranaktuk. Teopus bonbiioro B3psiBa. PennkroBoe
W3JIy4YEHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Yuenuueckue navnooenus.

HaGnronenust 3BE3qHOTO HEOa HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHMEM KOMIBIOTEPHBIX TMPUIOKEHUN JUIs
OTNpeeIeHUS MOJ0XKEHUI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JJaTy: OCHOBHBIE c0o3Be3Ausi CeBEpHOro Moyliapus U sipkue
3BE3ILI.

HaGmonenus B Teneckon JlyHbl, Mi1aHeT, TYMAHHOCTEH U 3BE3HBIX CKOTLJICHHI.

PDu3nYecKUuil NPaKTUKYM.



Crioco0b1 n3mMepeHus: (PU3NUECKUX BEIHMUMH C UCTIOIB30BAHUEM aHAJIOTOBBIX U HU(POBBIX U3MEPUTETHHBIX PUOOPOB U
KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOIIOTHBIE U OTHOCHUTEIbHBIE MOTPEIIHOCTH M3MEPEHUH (U3MUYECKUX BEIMYHMH.
OneHka rpaHul] NOTrPEIIHOCTEN.

[IpoBenenue KOCBEHHBIX M3MEPEHU, UCCIEAOBAHNN 3aBUCUMOCTEH (PM3MUECKUX BEJIMYUH, MPOBEPKA MPEATOKEHHBIX
runote3 (BeIOOp M3 paldOT, OMMCAHHBIX B TEMATHUECKHUX pasleiaxX «YUYeHHYECKHH SKCIIEPUMEHT, Ja0opaTOpHbIe paboTHl,
MPAKTHKYM).

O06o001maonee NOBTOPEHHUE.

O0o0meHne W cucTeMaTH3alUsl CoJep)KaHus pa3fenoB Kypca «MexaHuka», «MonekynspHas ¢u3uka WU
TEPMOJMHAMUKAY», «DJIeKTpoarnHamuka», «Komebanus u BoiHB», «OCHOBBI CHEIUATBHOW TEOPUH OTHOCHTEIBHOCTHY,
«KBaHTOBas Ppuznkay, « I1€MEHThl ACTPOHOMHH U aCTPOPHUIUKI.

Ponb ¢u3nku M acTpOHOMHUH B SKOHOMUYECKOM, TEXHOJOTUYECKOU, COLMAIIBHON U 3THYECKOU cdepax AesITeIbHOCTH
4esloBeKa, pojib U MECTO (PU3MKM U aCTPOHOMHUHU B COBPEMEHHON HayyHOW KapTHHE MHpa, 3HAUEHUE OMNHCATEIbHOW,
CUCTEMATU3HPYIOUIEH, OOBSCHUTEIBHOM U MPOTHOCTUYECKOW (PYHKIMI (PU3HUECKOW TEOpHUH, POJb (PU3HUYECKON TEOPHH B
(bopMHpPOBaHUM TPEACTABICHUA O (UIMUECKON KapTUHE MHUpa, MECTO (PU3NYECKOM KapTHUHBI MHUpa B OOLIEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJE.

MesknpeaMeTHbIE CBA3H.

Nzyuyenne kypca @usuku yriyonéHHoro ypoBHS B 11 kimacce ocyiiecTBisieTcsi € Y4E€TOM COAEpKATEIbHBIX
MEXITPEIMETHBIX CBS3€H C KypcaMHU MaTeMaTUKH, OUOJIOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemmuvie noHAmMuUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SBICHUE, HAy4HbIN (axT,
runote3a, (u3nyeckas BEJIMYHMHA, 3aKOH, TEOpus, HAOJIOJEHHE, SKCIEPUMEHT, MOIEIMPOBAHUE, MOJIEIb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, UG POBast 1abopaTopusi.

Mamemamuka: penieHue CucTeMbl ypaBHeHUH. Tpuronomerpuueckre PyHKIUN: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpbl M WX MPOEKUMH Ha OCH KOOPAMHAT, CJOKEHHE BEKTOPOB.
[IpousBoansie 3nemMeHTapHbIX (yHKUMM. [Ipu3Haku mogoOus TPeyrojJbHUKOB, ONpeAesieHHE IJIOIAaN TJIOCKUX (QUryp u
o0BbEMa Ted.



buonozcua: snexTpudecKkue sIBJICHUS B )KUBOW MPUPOJE, KOJEOATEIbHbIE IBHKEHHS B )KUBOU IPHUPOJE, SIKOJIOTUUECKUE
PUCKH TIpU TPOU3BOJCTBE DJIEKTPOIHEPIUH, HIIEKTPOMATHUTHOE 3arpsi3HCHUE OKPYKAKOLIEH Cpenbl, YJIbTPa3ByKOBas
JUArHOCTUKA B MEIMIIMHE, ONTUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX TEJ, MEXaHH3Mbl 0Opa30BaHUS
KPUCTAJUINYECKOUN PEIIETKH, CIEKTPAJIBHBIA aHAIINS.

TI'eozpagpua: marauTHBIE NIOJIOCA 3EMJTH, 3AJIEKU MAarHUTHBIX pya, (OTOCHEMKA 36MHOI MOBEPXHOCTH, cercmMorpad.

Texnonozua: TpPUMEHEHUE TOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHWTOB, 3JEKTPOJABUTarenb SKoOu, reHeparop
IIEPEMEHHOI0 TOKA, MHIYKIIMOHHAS I1€4Yb, JIMHUM DJIEKTPOIIEpeay, dIEKTPOABUraTENb, Paaap, paguonpUuEMHUK, TEIEBU30D,
anTeHHa, Tene@oH, CBYU-nieub, ynbTpa3ByKoOBas JAMArHOCTUKA B TEXHHMKE, MPOCKIMOHHBIN almapaT, BOJIOKOHHAs OITHKA,
CoOJIHEYHas OaTapes, CIyTHUKOBbIE NPUEMHUKH, SIAEPHAS SHEPTETHKA U YKOJIOTMYECKHUE aCIEKThI €€ pa3BUTHS.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUMAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJIbTaThbl OCBOCHUS yueOHOro mpeamera «Dusnkay A0KHBI OTpakaTb TOTOBHOCTH U CITIOCOOHOCTH
oOyyaromuxcsi pyKOBOJCTBOBATbCSI C(HOPMUPOBAHHON BHYTPEHHEM MO3MLKENH JMYHOCTH, CHUCTEMOW LIEHHOCTHBIX
OpUEHTAlUM, MO3UTUBHBIX BHYTPEHHUX YOEXKJIEHUH, COOTBETCTBYIOLIUX TPAAULMOHHBIM LIEHHOCTSIM POCCHUHCKOTO
oOuiecTBa, pacHIMpeHUE >KM3HEHHOI'O ONbITa U ONBITAa JEATEIBHOCTH B IMPOLIECCE PeaM3allid OCHOBHBIX HAIlpaBiIeHUN
BOCIIMTATENBHOMN JAECSATENBHOCTH, B TOM YUCJIE B YACTH:

rPasKIAHCKOI0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh I'PAXKAAHCKON MO3ULIUN 00YYAIOIIETOCs KAaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHICKOTO

00111eCTBa;

e TMPUHATHUE TPAJAUIMOHHBIX O0IIEYETOBEUECKUX TYMAHUCTUUECKUX U IEMOKPATUUECKUX [IEHHOCTEH;

e TOTOBHOCTb BECTM COBMECTHYIO JAESTENbHOCTh B MHTEpECax TIPaKJAHCKOro oOOIIeCTBa, Yy4YacTBOBaTh B

CaMOYIIpaBJIEHUU B 00pa30BaTeIbHON OpraHU3allky;
e YMEHHE B3aUMOJICHCTBOBATH C COLIMAJILHBIMU HHCTUTYTAaMHU B COOTBETCTBHH C UX (DYHKUMSIMU U HA3HAUCHUEM;
e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU IEATEIBHOCTH.
NATPUOTHYECKOI0 BOCIIMTAHUSA:
e cOPMUPOBAHHOCTH POCCUICKOM TPaXAAHCKON UIEHTUYHOCTH, MTATPUOTU3MA;
e I[EHHOCTHOE OTHOIIECHHE K IOCYIapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM POCCUMCKUX YUEHBIX B 00J1aCTH (PU3HKHU U
TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
e c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBE/ICHHUS;



e CIIOCOOHOCTh OLICGHUBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,, OPUEHTUPYACh HA MOPAIBHO-
HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B JACSITEIBHOCTH YUEHOTO;

e OCO3HAHHE JMYHOTO BKJaJla B TOCTPOCHUE YCTOMUMBOTO OYAYIIETO.

3CTETHYECKOr0 BOCIIUTAHMSA:
e ACTETUYECKOE OTHOUICHUE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3UUECKON HAYKE.
TPYA0BOT0 BOCIIMTAHUS:

e HHTEpPEC K pa3IUuHbIM cdepaM TpoPecCUOHATBHON JEATEebHOCTU, B TOM YHCJE CBSI3aHHBIM C (U3UKOU U
TEXHUKOM, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymield Npopeccuu W peanu30BbIBaTh COOCTBEHHbBIE
KU3HECHHbIC TIJIaHbL;

e TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHUIO U CAMOOOPA30BAHUIO B 00JIACTH (PU3UKU HA IPOTSHKEHUU BCEH )KU3HMU.

IKOJIOTMYECKOI0 BOCIIUTAHMSA:

e c(OPMUPOBAHHOCTH 3KOJOTUYECKON KYJIbTYPhI, OCO3HAHUE TTI00ATIBHOTO XapaKTepa IKOJOTUYECKHUX TPOOIIEM;

e IUIAHMPOBAHHUE M OCYIIECCTBICHUE JICHUCTBUM B OKPYKAIOIIEH CpEl€ HAa OCHOBE 3HAHUS LEICH YCTOWMYMBOIO
Pa3BUTHS YEJIOBEYECTBA;

e paclIMpEeHHE OMbITA AEATEIbHOCTU IKOJIOTUYECKON HAIIPABICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAaHUH 1O (PU3HKE.

LHEHHOCTH HAYYHOI'0 MO3HAHMA:

e c(OPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

e OCO3HAaHHWE IIEHHOCTH HAy4YHOW JESITEeNbHOCTH, TOTOBHOCTh B MpPOLECCE HU3YYEHUS (PU3MKU OCYIIECTBIAThH
IPOEKTHYIO U HCCIIEN0BATENBCKYIO AEATENBHOCTh HHAMBUAIYAIIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
ba3oBble Jiornueckue aeiicTBUA:
e CaMOCTOSITEILHO (OPMYJIUPOBATH M AKTyaTU3UPOBAThH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;



ONPEAETATH LEIU AEATCIBbHOCTH, 3aJ1aBaTh MapaMeTPhbl U KPUTEPUHU UX JOCTUKECHUS,
BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B paCCMaTPUBACMBIX (PU3MUECKUX SBJICHUSIX;

pa3pabaThiBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ y4E€TOM aHAIM3a WMEIOIIMXCS MaTEePHAIBHBIX W HEMaTEPHATbHBIX
pecypcoB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OIIEHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEJSAM, OILICHUBATh PUCKHU
MIOCJICACTBUM JICSTCIIbHOCTH;

KOODAMHUPOBATb U BBIMOJHIATE pabOTy B YCIOBHUSIX PEATBHOTO, BHUPTYaJbHOIO W KOMOWHHPOBAHHOTO
B3aHMO/ICICTBHUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBrle ucciieqoBarejLbCcKue 1eCTBUSA:

BJIa/I€Th HAYYHOU TEPMHUHOJIOTHEN, KIIIOUEBBIMU MOHATUSIMU U METOJIaMU (PU3UYECKON HAYKU;

BJIQJIETh HABBIKAMU YUEOHO-UCCIEA0BATEILCKOW U MPOEKTHOM JIEATEIbHOCTH B 00J1aCTH (PU3HKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOMCKY METOJOB pPEUICHHS 3a1ad (PU3UYECKOrO COACpKaHUs, MPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

BJA/eTh BUAAMM JESATEIBHOCTH IO TIOJYYEHHWIO HOBOTO 3HAaHMs, €ro HWHTEpIpeTaluu, NpeoOpa3oBaHUI0 U
OPUMEHEHHUIO B PA3IMYHbIX yYEOHBIX CUTYyallUsX, B TOM YHCIE MPU CO3JaHUM YyUEOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3aJady, BBIABUTATh THUMOTE3y €€ pEIIeHus,
HaXOJUTh apryMEHTHI JJIsl J0KA3aTeJIbCTBA CBOMX YTBEPKACHUH, 3aaBaTh MapaMETPbl U KPUTEPUU PELLICHUS;
aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PELIEHUS 3aJaud Pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTD,
POTHO3UPOBATHh N3MEHEHHE B HOBBIX YCIIOBHUSX;

CTaBUTHh U (POPMYITUPOBATH COOCTBEHHBIC 3a/1a4yu B 00pa30BaTENbHON NEATEIHLHOCTH, B TOM YHCIIC TIPH M3yYCHUH
busuKy;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTD 3HAHUS MO (PU3MKE B IPAKTHUECKYIO 00JaCTh KU3HEAEATEIIbHOCTH;



YMCTb UHTCTPHUPOBATH 3HAHUA U3 PA3HLIX IIPCAMCTHBIX O6HaCTeI>’I;
BBIABUT'aTb HOBBIC NACH, IIPCIJIATraTh OPUTIMHAJIBHBIC ITOAXO0AbI 1 PCIIICHUA,
CTaBHUTDb HpO6JI€MBI " 3a1a4M, OOITYCKarOmMKne aJIbTCPHATHBHBIC PCIICHMUS.

Pabora ¢ nunpopmanueii:

BJAJIeTh HaBbIKaMHM IOJy4eHHUs HHGPOpMauuud (U3NYECKOTO COAEpk aHUs W3 HCTOUYHUKOB pAa3HbIX THUIIOB,
CaMOCTOSITENIBHO OCYIIECTBIIATh MOUCK, aHAJIU3, CUCTEMAaTU3allMi0 M HHTEPIpETalMi0 MH()OPMALUK pPa3IudHbIX
BUJIOB U (hOPM MPEICTABICHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CPEICTBA HWH(MOPMALMOHHBIX UM KOMMYHHKAlMOHHBIX TEXHOJOTMHA B PEIIEHHWH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX M OPraHU3allMOHHBIX 3a/1a4 C COOJII0JIECHUEM TPEOOBAHUN HIPTOHOMUKHU, TEXHUKH 0€30I1aCHOCTH,
TUTHMEHBI, PecypcocOepeKeH s, TPaBOBBIX U ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€3011aCHOCTH;

CO37aBaTh TEKCThl (PM3MYECKOTO COJEp)KaHHUsS B Pa3IMYHBIX (opmaTax ¢ yd4€TOM Ha3HAYeHUd HH(OpMaLUU U
L[EJIEBOI ayIMTOPUH, BEIOMpPas ONTUMAIbHYIO (POpMY IIPEACTABICHUS U BU3yIU3aLUU.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe JeHCTBUS:

OCYIIECTBIAThH OOIIEHHE HA YpoKaX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;

pacrno3HaBaTh MPEANOCHIIKA KOHQIUKTHBIX CUTYallUi U CMATYaTh KOHQIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHMUS C UCIOJIb30BAHUEM SA3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIMBUIyaJIbHOU PabOThI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JNEWUCTBUN C Y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJI0To
YJICHA KOJUIEKTUBA,

IIPUHUMAThH LE€JIM COBMECTHOM EATEIIBHOCTH, OPTaHU30BbIBATH U KOOPAUHUPOBATH ACHUCTBUS MO €€ JOCTHUIKECHUIO:
COCTABJISITh IUIAH JEHUCTBUM, pacnpelnesiTh PO C Y4ETOM MHEHUM YYaCTHHUKOB, OOCYXKIaTh pPE3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa M KaXIOr0 YJYacTHMKA KOMaHAbI B OOIIMN pe3ylbTaT MO pa3padOTaHHBIM
KPUTEPUSIM;



e TMpemIaraTh HOBBIE MIPOEKTHI, OLIEHUBATH UAEHU C IO3ULINH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;
e OCYWIECTBIIATh ITO3UTHUBHOE CTPATETUYECKOE MOBEACHHWE B PAa3JIMYHBIX CUTyalUsAX, MPOSBIATH TBOPYECTBO U
BOOOpakeHUe, ObITh MHUITUATUBHBIM.
PeryasiTuBHbIe YHUBeEpCaJbHbIE y4eOHbIE 1eCTBUS
Camoopranusanus:
e CaMOCTOSITEIBHO OCYILECTBIISATH IMO3HABATENIBHYIO NEATEIbHOCTh B OOJACTH (PU3MKU U ACTPOHOMHH, BBISBIISTH
poOJIeMBbl, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4H;
e CAMOCTOSITEIBHO COCTaBIIATH IJIAH PEIICHUS PACUETHBIX U KAUECTBEHHBIX 3a7a4, IUIAH BBINOJHEHUS IPAKTUYECKON
paboThI C YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTEHUH;
e J1aBaTh OLIEHKY HOBBIM CUTYaLlHsIM;
e paciUpsTh paMKU y4e€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUMH;
e JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PEIICHHUE;
e OLEHUBATH MPUOOPETEHHBIN OIBIT;
e CIocoOCTBOBaTh (POPMUPOBAHHUIO M TPOSBICHUIO SPYIUIMUA B 00yacTu (U3HKH, MOCTOSHHO TOBBIIATH CBOU
o0pa3oBaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:
e JIaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LETSIM;
e BJQJECTh HABbIKAMHU I03HABATEJIBLHOW pPEQIIEKCUM KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBUA W MBICIMTEIbHBIX
IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
e HCIOJIb30BATH NMPUEMBI peIIEKCUH JIJIsl OLICHKU CUTYalluH, BBIOOpa BEPHOTO PEILICHNUS;
e yYMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;
e TPUHUMATHh MOTUBBI U ApTYMEHTHI APYTUX MPU aHAIHU3E PE3yJIbTATOB ACATEIbHOCTH;
e TPUHHUMATH ce0sl, MOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;
e IIPUHUMATHh MOTUBBI U ApTyMEHTHI APYTUX [IPU aHAIHU3E PE3YyJIbTAaTOB ACSATEIbHOCTH;



NpU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B npornecce nocTHKeHMS] JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOrpaMMbl MO (DU3UKE NIl YPOBHS CPEIHEro OOIIEero
oOpa3oBaHusl y 00YJArOIINXCSI COBEPIIICHCTBYETCS IMOIMOHATLHBIN HHTEIIEKT, TIPEAOIararonmii copMupOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIONIET0 CIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSHHE, BUACTH HAIPaBICHUS
pa3BUTHSI COOCTBEHHOM AMOITMOHAIBHOM Cdhephl, ObITh YBEPEHHBIM B CEO€;

CaMOpETYJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEJCHHUE,
CIIOCOOHOCTH aIalTUPOBATHCS K IMOIIMOHATIBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHBALINM, BKIIFOYAIONIEN CTPEMIICHUE K TOCTHKEHHIO LIEIU U YCIIEXY, ONTUMHU3M, MHUIIMATUBHOCTb,
YMEHUE JICVCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEM;

OMITATHH, BKIIOYAIOMIEH CHOCOOHOCTh IMOHMMAaTh ASMOIMOHAJILHOE COCTOSHHE JPYTHX, YYUTBIBATH €ro IIpH
OCYILIECTBJIICHUN OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO M COTIEPEKMBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTpAWBATh OTHOIICHUS C JAPYTMMU JIIOJIbMH, 3a00THUTHCH,
MPOSIBIIATH UHTEPEC U pa3periaTh KOHPIUKTHI.

I[MTPEIMETHLIE PE3VJIBTATBI

K xoHmy oOyuenus B 10 knacce TpeaMeTHBIE pPE3yJNbTaThl Ha YriayOJAEHHOM YpOBHE JOJKHBI OTpa)kaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIINUXCS YMEHUI:

MOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOM, TEXHOJIOTHICCKON, IKOJOTUUECKOM, COIMAIBHOM U ATHYECKOH cdepax
JeSITETbHOCTH YETIOBEKA, POJIb U MECTO (DU3UKHU B COBPEMEHHON HAy4YHOU KapTHHE MUPA, 3HAYCHUE OMUCATEIHHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENBHOW W TPOTHOCTUYECKOW (YHKUMM (PU3NYECKOW TEOpUh — MEXaHUKH,
MOJICKYJISIpHOM (DU3UKU W TEPMOJMHAMHUKH, POJIb (U3NUECKOM Teopur B (POPMHUPOBAHUHU TMPEICTABICHUM O
¢du3nUecKoii KapTUHE MUPA;

pasznuyaTh YCJIOBHS MPUMEHHMOCTH MoJeNel (PU3NYECKHX TeJ M MPOIECCOB (SBJICHUI): MHEPIHAIbHAS CHCTEMA
oTrcuéra, abCOJIOTHO TBEPAOE TEJIO0, MarepualbHas TOYKA, PABHOYCKOPEHHOE IBUKEHHUE, CBOOOJHOE MaJIeHUE,



abCoOMIOTHO ympyras aedopMaiius, ad0CONMIOTHO YIPYroe M abCOJIIOTHO HEYNPYroe CTOJKHOBEHUS, MOJENHU rasa,
KUAKOCTH U TBEPAOTO (KPUCTALTUYECKOT0) Teia, UICabHbIN ra3, TOUEUHBIN 3apsjl, OAHOPOIHOE AJIEKTPUUECKOE
ToJIE;

pasnuyaTh ycIOBUsA (TPaHUIlBI, 00JIACTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, MMOHUMATh BCEOOITUH XapakTep
(GbyHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTDb UCIIOJIb30BAHMUS YACTHBIX 3aKOHOB;

aHAIN3UPOBATh U OOBICHATH MEXAHMUYECKHE IMPOIECChl U SIBIICHUS, UCIOJIb3Ys] OCHOBHBIE TMOJIOKEHUS U 3aKOHbI
MEXaHHUKU (OTHOCUTEIBHOCTh MEXaHUYECKOTO JBHXKEHUS, (HOPMYJIbl KHHEMATUKHA PABHOYCKOPEHHOIO JBHXKCHMUS,
npeodpazoBanus ["anuses i CKOPOCTH U NIepeMellieHus], 3aKkoHbl HploTOHA, NpUHIUIT OTHOCUTEIbHOCTHY ["anuies,
3aKOH BCEMHPHOTO TATOTEHUSI, 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXAHUYECKOW IHEPTrUu, CBSI3b PabOTHI CHIIBI C
U3MECHEHHEM MEXaHUYEeCKOM JHEPruu, YCIOBUS PAaBHOBECHS TBEPJOrO Teia), MPU OSTOM HUCIHOJIb30BATh
MaTEMaTUYECKOE  BBIPAKEHHE 3aKOHOB, YKa3blBaTh  yCIOBUS NPUMEHUMOCTH  (U3MUYECKHX 3aKOHOB:
npeoOpazoBanuii ["anuies, BTOpPOro M TPeTbero 3akKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS UMITyJbca U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAJIN3UPOBATh U OOBACHITH TEIUIOBBIE MPOIIECCH U SIBJICHHS, UCTIONB3Yys ocHOBHbIE TosioxkeHust MKT u 3akoHbI
MOJICKYJISIPHOUM (DM3HKK U TEPMOJIUHAMUKY (CBSI3b JABJIEHUS UICATLHOTO Ta3a CO CPEIHEe KUHETUYECKOM IHepruei
TEIUIOBOTO JIBUKEHUS W KOHILIEHTPALMEN €r0 MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CPEIHEN KMHETHUYECKOU
SHEPTUEN TEIUIOBOTO JIBUKEHUSI €r0 YACTHI, CBSA3b JABJICHHS HUJICAIBHOIO Ta3a ¢ KOHLEHTPALUEH MOJIEKYN U €ro
TeMIlepaTypor, ypaBHeHue MenaeneeBa—KianelipoHa, MEpBbIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAaHECHUS
SHEPruu B TEIUIOBBIX MPOIECCAX), MPU 3TOM HCIOIb30BATh MATEMATHUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh
yCJIOBHUSI TPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Knanenpona;

aHAJIM3UPOBaTh M OOBSCHATH DJICKTPUUYECKHUE SBJICHUS, WCIOJIb3YySl OCHOBHBIC TIOJIOKEHHS U  3aKOHBI
ANEKTPOAMHAMUKY  (3aKOH  COXpPAHEHHMS  DJIEKTPUUECKOro  3apsna, 3akoH KynoHa, MNOTEHIMATBHOCTh
AJIEKTPOCTATUYECKOr0 TMOJI, MPUHIUII CYNEPHO3ULIHNN DJICKTPUUECKUX TOJIEeH, MPU ITOM YKa3bIBas YCIOBUS
MPUMEHUMOCTH 3aKkoHa KynoHa, a Takke MPaKTUYECKH Ba)KHBIE COOTHOIICHHS: 3aKOHbI OMa JIJIsl yd4acTKa Lenu 1



JUIA 3aMKHYTOH dJiekTpuueckoi memwu, 3akoH JDkoyns—Jlenna, mpaBuia Kupxroda, 3akonsr ®Dapanes mis
AIEKTPOIN3A);

OMHCHIBATh (PU3WUYECKHUE TPOIECChl W SBICHUSA, HWCIOJIb3YS BEJIMYWHBI: TIEPEMEIICHUE, CKOPOCThb, YCKOPCHHE,
HUMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIa, MOMEHT CHJIBI, TaBJICHHUE, MTOTCHITMATbHAS YHEPTUS, KHHETHYECKAsT YHEPTHUS,
MEXaHWYEeCKasi SHEpTHus, paboTa CHIIBI, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE, CHla TSDKECTH, CHJIa YIPYTOCTH, CHIIa
TPEHUs,, MOIIHOCTb, SHEPIHs B3aUMOJCUCTBUS Teia ¢ 3eMiEH BOMU3M €€ MOBEPXHOCTH, HHEPTUS YIPYrou
nedopManu TPYKUHBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs TeMIeparypa Tena, padoTa B TEpMOAWMHAMHKE,
BHYTPCHHSISI DHEPrUsl HACATBHOTO OJIHOATOMHOTO Ta3a, padoTa HIEadbHOTO Tra3a, OTHOCHUTEIbHAS BIAKHOCTH
Bo3ayxa, KIIJ] uaeanbHOTro TEMIOBOTO JBUTATENS; DJIEKTPHUUECKOE IMOJIe, HAMPSHKEHHOCTh AJIEKTPUIECKOTO OIS,
HANPsDKEHHOCTh TIOJIE TOYEYHOTO 3apsfia WM 3apsDKEHHOTO Iapa B BaKyyMe W B JIUAJIEKTPUKE, MOTEHIIHAAI
ANEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHIIMAJIOB, AIEKTPOJIBIKYIIAs CUila, CHIa TOKA, HAMPs>KEHHEe, MOIITHOCTh
TOKa, dJEKTpHUEcKas EMKOCTh TUIOCKOTO KOHJIEHCATOpa, COMPOTHBIICHHWE y4YacTKa IEMH C IMOCIEIOBATEIbHBIM U
napauIebHBIM COEIMHEHUEM PE3UCTOPOB, SPHEPTHSI SJICKTPUUECKOTO MO KOHIEHCATOPa;

OOBSACHATh OCOOCHHOCTH MPOTEKaHUS (U3MYECKUX SIBICHHI: MEXaHMYECKOE JBIIKEHUE, TEIUIOBOE IBUKCHUE
YacTHUI] BEIIEeCTBAa, TEIUIOBOEC paBHOBECHE, OPOYHOBCKOE JBIKEHHE, au(y3us, HCHApPEHHE, KHUIICHHE U
KOHJICHCAIUs, IUIaBJICHUE W KPUCTAIM3AllMsl, HANpPaBJICHHOCTh TEIUIONEpeaaud, dJICKTPU3alus — Tel,
SKBUTNIOTCHIIMAIBHOCTH TTIOBEPXHOCTH 3aPSKEHHOTO TIPOBOIHUKA;

MIPOBOJIUTh MCCIICOBAaHUE 3aBUCUMOCTH OJHON (DU3UYECKON BEIWYHMHBI OT APYTOM C MCIOJB30BAHHEM MPSMBIX
U3MEpPEHUN, TPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHPOBATH pe3yJabTaThl MOIYYECHHON 3aBUCHMOCTH
¢u3HUecKuX BETUYUH B BHUJIE TPaQUKOB ¢ yu€TOM aOCONIOTHBIX MOTPEIIHOCTEH M3MEPEHUM, JeNaTh BHIBOJBI 1O
pe3ylbTaTaM HCCIE0OBAHNUS;

IIPOBOJUTH KOCBCHHBIC M3MEPEHUS (DU3NYCCKUX BEIUYMH, TIPU 3TOM BBIOMPATh ONTHUMAJIBHBIA METOJ U3MEpPEHUS,
OIICHMBAThH A0COJIIOTHBIEC M OTHOCUTEIIBHBIC ITOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;



OPOBOJUTH OMNBITBl MO TPOBEPKE MPEUIOKEHHONM TUIOTE3bl: IUIAHUPOBAaTh JKCIEPUMEHT, COOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, AQHAJIM3UPOBATh IIOJYYEHHbIE pE3yJbTaThl M JEJaTh BBIBOJ O CTaTyce
MPEUTOKEHHON THUIIOTESBI;

co0moaTh mpaBmiia 0e30MacHOr0 TpyAa MPH MPOBEICHUHM HCCIEIOBAaHUI B paMKax ydeOHOrO JIKCIEPUMEHTA,
OPAaKTUKyMa U Yy4eOHO-HCCIIENOBATENbCKOM M IMPOEKTHOW JESITENBHOCTH C HCIOJb30BAHUEM H3MEPUTEIBHBIX
YCTPOMCTB U 1a00paTOPHOro 000PYI0BaHMS;

pemaTh pacy€THbIe 3aJa4M C SIBHO 33/IaHHOM M HEABHO 33JaHHOW (PU3NYECKOW MOJENbIO: Ha OCHOBAaHUM aHaJIM3a
yCIIOBHSI 0OOCHOBBIBAaTh BHIOOP (DU3MUECKON MOJENH, OTBEYAIOIIe TpeOOBAaHUSIM 3a/laud, MPUMEHATh (HOPMYJIbI,
3aKOHBI, 3aKOHOMEPHOCTM M TOCTYJNAThl (PU3MYECKHX TEOPUIl IMPHU HCIOJIb30BAHUM MAaTEMaTHYECKUX METOJIOB
peuieHus 3a1ad, MPOBOAWUTH pPacdy€Tbl HAa OCHOBAHMM HMEIOIIMXCA JAHHBIX, AHAIM3UPOBATh pPE3YJIbTATHl M
KOPPEKTUPOBATH METObI PEIICHUS C YIETOM ITOIYYEHHBIX PE3YJIBTATOB;

pemaTh KayecTBEHHbIE 3aJaud, TpeOyrolue NpUMEHEHUS! 3HaHUW W3 pa3HbIX pa3/iesioB Kypca (U3MKH, a TaKKe
MHTErPAllMM 3HAHUW U3 JIPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO LIETIOUKY
paccyXeHUl ¢ OMOPOil Ha N3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBJICHMUS,

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS ISl OOBSICHEHHUSI OCHOBHBIX MPUHIIMIIOB paOOThl U3MEPUTETBHBIX TPUOOPOB,
TEXHUYECKUX YCTPOKCTB U TEXHOJOTHUUECKHX ITPOLIECCOB;

MPUBOANTH MPUMEPHI BKIAJa POCCHUMCKUX M 3apyOEkKHBIX YUYEHBIX-(DU3UKOB B pa3BUTUE HAYKH, B OOBSCHEHHE
MPOLIECCOB OKPY’KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIEACTBUS OBITOBOW M MPOU3BOJCTBEHHOW NEATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
(¢u3znyecKuMu TpoleccaMH, € TMO3UIMM 3KOJOTMYEeCKOM O€30MacCHOCTH, MPEICTaBICHUM O paluOHAIbHOM
OPUPOAOIIONB30BAHNUHN, @ TAKKE PA3yMHOM HCIOJIb30BAaHUU JOCTHKEHMM HAYKH WM TEXHOJIOTMM JJI ajbHEHIIero
Pa3BUTHUS YEJIOBEUECKOTO OOIIEeCTRA,;

OPUMEHSTh pa3JInyHble CMOCOObl paboThl ¢ HHPOpManuen (U3NYECKOr0 COAEpPKAHUS C HCIOJIb30BAHUEM
COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTUH, NpPU OSTOM HCIIOJIB30BATh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMH JUIS TIOMCKa, MepepadOTKU W TPEIbsIBICHUS Yy4eOHOW W HAYYHO-TIOMYJISIPHON HH(OpMaINH,



CTPYKTYpUPOBAaHUS W WHTEpHpeTanuy WHGOPMAIUU, TMOTYYCHHOH W3 Pa3IUYHbIX HCTOYHHKOB, KPUTHYCCKH
aHAIM3UPOBATH TMOJIydacMyto HH()OPMAIMIO M OIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA NH(POPMAIIHH;

MIPOSIBJISITh OPTAaHU3AIMOHHBIC W TI03HABATEILHBIE YMEHHS CaMOCTOSTEIHHOTO MPUOOPETEHUS HOBBIX 3HAHWHA B
IIPOIIECCE BBITIOJHEHUS TIPOSKTHBIX M YIeOHO-HCCIIE0BATEIBCKUX PaboOT;

paboTaTh B TpYIIE C UCIIOJHCHUEM PA3IMYHBIX COIMATBHBIX POJICH, MIaHUPOBATh pabOTy TPYIIIBI, PAIHOHATHHO
pacipenensaTh ASSTEIbHOCTh B HECTAHIAPTHBIX CUTYaIlMsIX, aJcKBAaTHO OIICHUBAThH BKJIAJ KaXKIOTO M3 YYACTHHUKOB
TPYIIIBI B pEIIEHNE PacCMaTPUBACMOM MPOOIIEMET;

MIPOSIBJISITE MOTHBAIMIO K OyayIeit mpoecCHOHABHON NeATEIPHOCTH TI0 CTICIHAIBHOCTAM (PU3UKO-TEXHUYECKOTO
npodus.

K koHny oOyuenus B 11 Knacce mnpeaIMeTHbIE peE3ynbTaTbl Ha YrayOJEHHOM YPOBHE JOJDKHBI  OTpPa)KaTh
c(OPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHUIA:

MOHUMATh POJib (PU3UKK B SKOHOMHUYECKOM, TEXHOJOTUYECKON, COIMATILHON M ATUYECKON cdepax AesITeIbHOCTH
YesloBeKa, pojib U MECTO (PU3UKU B COBPEMEHHOM HAyyHOW KapTHHE MHUpPa, POJb aCTPOHOMHUHU B IMPAKTHUYECKOH
NEATEIBHOCTH  4YeJOBeKa W JaJbHEWIIEM HAyYHO-TEXHUYECKOM Ppa3BUTHM, 3HAYEHHWE ONMCATEIIbHOU,
CUCTEMATU3HPYIOUIEH, OOBACHUTEILHON U MPOTHOCTUYECKON (QYHKUMNA (PU3NYECKON TEOPUU — FNEKTPOJUHAMUKH,
CHELHAIbHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM (HU3UKH, posib (PU3MUECKON Teopun B (POPMHUPOBAHUU
NpEICTaBICHUNA O QU3NYECKOW KapTHUHE MHpa, MECTO (PU3MUECKON KapTUHBI MHpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IIPUPOJIE;

paznuyaTh YCJIOBHS TMPUMEHUMOCTH MOJeNe (U3MYEeCKUX Tel W MpPOLEcCOB (SIBICHHI): OIHOPOIHOE
ANEKTPUYECKOE M OAHOPOJHOE MArHUTHOE TIOJsl, TapMOHHMYECKHE KoJeOaHHUs, MaTeMaTHYECKHM MasiTHUK,
UJCaNbHBIA MPYKUHHBIA MasSTHUK, TAPMOHUYECKUE BOJHBI, HACATBHBIA KOJEOATENbHBIA KOHTYp, TOHKas JIMH3A,
MOJIEJIEW aTOMa, aTOMHOTO /Ipa U KBAHTOBOW MOJEM CBETA;



paziMyath ycJIoBHS (TpaHUIlbI, 00JaCTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TTOHMMATh BCEOOIIUI XapaKTep
byHIaMEHTAJIBHBIX 3aKOHOB U OTPAaHUYCHHOCTh MCII0JIb30BAHMS YaCTHBIX 3aKOHOB;

aHATM3UPOBATh U OOBACHATH DJIEKTPOMATHUTHBIC IMPOIECCHI M SBJICHUS, HCIOJB3Ysl OCHOBHBIC TOJIOKCHHS W
3aKOHBI JIEKTPOJUHAMUKY U CIEIIMATBHON TEOPUU OTHOCUTEIBLHOCTH (3aKOH COXPAHEHUS SIEKTPUUECKOTO 3apsia,
cuita Amrepa, cuia JIopeHiia, 3aKOH 3JIeKTPOMarHUTHOM MHIYKUIUHU, rpaBuiio Jlenia, csa3b J/]C camonHaykiuu B
AJIEMEHTE OJJICKTPUYECKOM IIEMHM CO CKOPOCTBIO H3MEHEHUS CHJIBI TOKa, MOCTYJaThl CIEIHATbHON TEOpHHu
OTHOCUTEIBLHOCTU DUHINTEITHA);

aHaJIM3UPOBaTh W OOBSCHITH KBAaHTOBBIC MPOIECCHl U SIBJICHUS, HUCIOJIb3YS MOJOXKEHUS KBAHTOBOM (UBUKU
(ypaBHeHue OiiHiITelHa s (porodddekTa, MepBblii M BTOpPOM MOCTyJdaTel bopa, NpUHOMI COOTHOLIEHUS
HeomnpenenéHHocten ['eiizenOepra, 3aKOHbI COXPAaHEHUS 3apsIOBOIO MU MAaCCOBOTO YHUCET M DHEPTUHU B SIEPHBIX
peaKIMsIX, 3aKOH paJMOAKTUBHOIO paciaia);

OMUCHIBATh (PU3MUECKUE MPOIECCHl U SIBJICHMS, MCIOJIb3YSl BEJIMYMUHBI: HAMPSHKEHHOCTH AJIEKTPUUYECKOTO TOJI,
MOTEHIHAT JIEKTPOCTATUUECKOTO TOJIsI, pa3HOCTh MOTEHIIUANIOB, AIEKTPOABMKYIIAS CUJIa, MHAYKIIUS MarHUTHOTO
NoJIsl, MarHUTHBIM TOTOK, cuia AMIiepa, WHIYKTHUBHOCTb, AJIEKTPOABMXKYIIAS CUJAa CAMOWHIYKIIMH, SHEPTHUS
MAarHUTHOTO TIOJISi TPOBOJITHUKA C TOKOM, PEISTUBUCTCKUI HUMITYJIBC, TIOJIHASL DHEPTHUS, SHEPTUS MMOKOS CBOOOTHON
YaCTHI[bI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3aps[l Spa, SHEPTHUS CBSI3U S/Ipa;

OOBSICHATh OCOOCHHOCTH NPOTEKAHUSI (PUBMUECKUX SBJICHUM: JJICKTPOMArHUTHAs WHIYKIMS, CaMOWHIYKIIHS,
pe3oHaHc, uHTepdepeHIus BOIH, Tu(pakius, JUCepCusi, TOJTHOE BHYTPEHHEE OTpakeHUe, POTOIIEKTPUUECKUN
abdext (dbotodddekr), ampda- u Oera-pacmanbl saep, raMmma-usiydeHue sjaep, (U3UYECKUE ITPUHIIUIIBI
CIEKTPaJIbHOTO aHaJIh3a U paboThI J1a3epa;

OTPENICIIATh HAITpaBJIeHUE UHAYKIIMM MarHUTHOTO TOJIs MPOBOHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHa;
CTPOUTH U300paKeHUE, CO3/IaBaeMOE TJIOCKUM 3€PKajioM, TOHKOM JIMH30M, U PACCUUTHIBATH €0 XapaKTEePUCTUKH;
IPUMEHSITH OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKUE TOHSTHSA, TEOPUM M 3aKOHBI JJIsI aHaiu3a W OOBSICHEHUS
(u3HUECKUX MPOIECCOB, MPOUCXOIANINX B 3BE3/1aX, B 3BE3IHBIX CHCTEMAaX, B MEKTAJTaKTUUECKON Cpeie; ABUKCHUS
HEOECHBIX TeJ, IBOJIIOLMY 3BE311 M BeeleHHoil;



IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTEN (DM3MUECKUX BEJIMYHMH C UCIIOJIb30BAHUEM MPSMbBIX U3MEPEHUMN, IPU 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATh pe3yibTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3UUYECKUX BEIUYUH B BUJE
rpaduKoB ¢ y4€TOM abCOTIOTHBIX MOTPEITHOCTEH U3MEPEHUH, /IeJIaTh BRIBOIBI TI0 PE3YIhTaTaM HCCIICIOBAHNS;
MPOBOJIUTh KOCBEHHBIC M3MEPEHUS (PU3NIECKUX BEIWYWH, IPU 3TOM BBIOMPATh ONMTHMAIBHBIA METOJ W3MEPEHUS,
OILICHUBAThH A0COJIIOTHBIEC U OTHOCUTEIBHBIC MMOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;

OPOBOJUTH OMBITHI 1O TPOBEPKE MPEJIOKEHHON THUIOTE3bl: IUIAHUPOBATH  HAKCIIEPUMEHT, COOUpaTh
AKCIIEPUMCHTAIFHYIO YCTAHOBKY, AaHAJIM3UPOBATh IIOJTYYEHHBIC PE3yNbTaThl M JIeJaTh BBIBOJ O CTaTyce
MPEUTOKEHHON TUIIOTE3BI;

OTHMCHIBATH METOIBI ITOTYUCHUS HAYIHBIX ACTPOHOMHYECKNX 3HAHUM;

coOro/IaTh TpaBmiia 0€30MacHOTO Tpy/Aa IMPHU MPOBEACHUU HCCIEIOBAHUNA B paMKax Y4eOHOro HKCIIEPUMEHTA,
pPaKTUKyMa W Y4e€OHO-UCCIIEIOBATENLCKOW W TPOCKTHOM JEATENbHOCTH C HCIOJBb30BAaHUEM H3MEPUTEITHHBIX
YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHUS;

permaTh pacuéTHbIC 3a7a4M C SIBHO 3aJIaHHON W HESBHO 3aJaHHOW (PU3WUYECKOW MOJCIIbIO: Ha OCHOBAHWHW aHAJIN3a
yCIIOBUS BBIOMpaATh (PU3WYECKUE MOJIEIH, OTBEUAIOIINE TPeOOBAaHUSAM 3a7aud, MPUMEHATH (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJIaThl (PM3MUECKUX TEOPHUM MPU HMCIOJIb30BAaHUU MATEMAaTHYECKUX METOJIOB pEIICHUS
3a/1ay, MPOBOJIUTh PACUEThl HA OCHOBAHWU MMEIOLIUXCS JAHHBIX, aHAIM3UPOBATH PE3YJIbTAThl U KOPPEKTHPOBATH
METO/IBI PEIICHUS ¢ YIETOM MOTYICHHBIX PE3YJIbTATOB;

peraTh KadyeCTBEHHBIC 3a7a4d, TPeOyronue MPUMEHEHUS 3HAaHWA W3 Pa3HBIX pPa3IelioB Kypca (PU3MKH, a TaKKe
WHTErpallid 3HAHUW W3 JIPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJA: BBHICTPAMBATH JIOTUYECKYIO IEMOYKY
pPacCyKJIEHU C OTIOPOM HAa U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UUECKUE SIBIICHUS;

UCIIOJIB30BaTh TEOPETHUCCKHUE 3HAHMS JUTsI OOBSICHEHHSI OCHOBHBIX MPUHITUIIOB PA0OTHI M3MEPHUTEIBLHBIX TIPHOOPOB,
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUECKHX MTPOIIECCOB;

NPUBOJUTH TPUMEPHI BKJIaJa POCCHMCKUX W 3apyOCKHBIX YUEHBIX-(DHM3UKOB B pa3BUTHE HAYKH, B OOBSICHCHHE
MIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;



aHAJIM3UPOBATh U OLIEHUBATDH IOCJIEJCTBUS OBITOBOW M MPOU3BOJCTBEHHOM NEATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
(¢u3nyecKuMu TpoleccaMH, € MO3UIMM SKOJOTMYECKOM O€30MaCHOCTH, IPEACTaBICHUM O paluOHAIBHOM
MPUPOIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHKCHHM HAYKH M TEXHOJOTUH Ui JalbHEHUIIEro
Pa3BUTHUS YETIOBEUECKOT0 OOIIIECTBA;

OPUMEHATh pa3JIUYHbIE CHOCOOBI paboThl ¢ HHPOpMALMENl (U3NYECKOTO COAEPKAHUSA C HCIOJIb30BAaHUEM
COBPEMEHHBIX HMH(MOPMAIMOHHBIX TEXHOJOTUI, NpPU HSTOM HCIIOJIb30BATH COBPEMEHHbBIE HH(OPMAaLMOHHbIE
TEXHOJOTHH [UIsl TOWCKA, TMEepepadOTKH W TPEIBSIBICHUS Yy4eOHOW W HAYYHO-TIOMYJISIpHON HH(OpMaIuH,
CTPYKTYpUPOBAaHUS W HWHTEpIpEeTari WHGOPMALMU, TMOJTYYCHHONH M3 Pa3INMYHbIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJIydaeMylo WH(OPMAIMIO U OIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH,
TaK U Ha OCHOBE aHaJM3a UCTOYHHKA UHPOpMAIIHH;

IPOSIBISATE OPraHU3alMOHHbIE M IMO3HABATEJIbHBIE YMEHHUS CAMOCTOATEIBHOTO MPUOOPETEHUS HOBBIX 3HAHUU B
MIPOILIECCE BBIIOJIHEHMS POEKTHBIX M Y4€OHO-UCCIIEN0BATENBCKUX PAdOT;

paboTaTh B IpyIIe C UCIIOTHEHUEM PAa3IMYHBIX COLUATIBHBIX POJICH, MIIAHUPOBATH PabOTy TPYIIIbI, PallHOHATBHO
pacnpeenaTh AeSITeIbHOCTh B HECTaH/IAPTHBIX CUTYallUsAX, aJleKBATHO OLEHUBATh BKJIAJ KaXKIOrO U3 yYaCTHUKOB
IpyNIbl B pelieHue paccMaTpruBaeMoil MpoOIeMbl;

IPOSIBISATH MOTUBALIMIO K OyyIIel npoQecCuOHaNbHOM AESITENbHOCTH 10 CIIEHUAIBHOCTIM (PU3UKO-TEXHHUYECKOTO
poQus.



