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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢u3nke Ha ypoBHE cpelHero oOiero oOpazoBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUU K
pe3yJbTataM OCBOCHHSI OCHOBHOM oOpa3zoBaTeabHOM mporpammsbl, mnpeactaBieHHbix B PI'OC COO, a Takke ¢ y4y€ToMm
dbenepasibHON paboueld mporpamMMbl BocnuTaHus u  KoHenuuu mpenofaBaHus ydeOHoro mpenMera «®Dusmka» B
oOpa3oBarenpHbIX opranu3anusax Poccuiickoit denepanuu, peann3yronmX OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

[Iporpamma 10 ¢u3uke omnpenenaser oO0s3aTeNbHOE MNPEAMETHOE COJIepKaHUE, YCTAHABIMBACT PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh U3yUYEHUS TEM U Pa3JIe]IOB YU4eOHOTO MpeaMeTa ¢ yu€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JIOTUKU Y4€0OHOTO Mpoliecca, BO3PACTHBIX 0cOOeHHOCTEN oOyuaronuxcs. [Iporpamma no ¢gusuke ma€t nmpeacTaBieHUE O IEJIAX,
COJIep>KaHuH, OOIIEH CTpaTeruu OOy4YEeHHsI, BOCITUTAHUS M PA3BUTHUS OOYJarOIIMXCS CPEACTBAMHU y4eOHOro mpeamera «Duznkay
Ha yriy0JaEHHOM YpPOBHE.

N3yuenune kypca ¢Gu3uKd yriayOoJEHHOTO YpPOBHS TO3BOJISIET peaju30BaTh 3adaud MPOGECCHOHAIBHOW OpPHUEHTAIINH,
HaIlpaBJICHO HA CO3JaHUE YCIOBUW JUIsl TPOSBICHUS CBOMX MHTEIUICKTYIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH KaXKIIbIM
00y4JaroImumMcsi, KOTOpble HEOOXOAUMBI JJISI TIPOIOHKEHUS 00pa30BaHUs B OpraHu3alusax npodecCHOHAIBHOTO 00pa30BaHUS IO
Pa3TUYHBIM (PU3UKO-TEXHUYECKUM U MHKCHEPHBIM CIEIIUATBLHOCTSIM.

B nmporpamme no puszuke onpenensitorcs MmiIaHupyeMble pe3yabTaThl OCBOCHUS Kypca (PU3UMKH Ha ypOBHE CPEIHEro 00IIero
oOpa3oBaHus: JTUYHOCTHBIC, METANpeIMETHbIE, IpeIMeTHbIe (Ha yrayOonéHHoM ypoBHe). HayduHo-mMeTomosornueckoii 0CHOBOM
JUIsT pa3pabOTKH TpeOOBaHWK K JUYHOCTHBIM, METAlpPEIMETHBIM W TPEIMETHBIM pe3yJbTaTaM OOYYarolIUXCs, OCBOWBIINX
nporpaMmy 1m0 (u3MKe Ha YypOBHE CpeaHero oOmero o0pa3oBaHUs Ha YIIyOJIEHHOM YpOBHE, SIBISIETCS CHUCTEMHO-
AeSITeIbHOCTHBIHN MOAXO/I.

[Iporpamma mo Gpu3MKe BKIIOYACT:

MJIaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca (PM3MKU Ha yriayOJ€HHOM YpPOBHE, B TOM YHCIJIE MPEIMETHBIE PE3yJbTaThl IO
rojiaM o0y4eHwus;

cojiepkanue yueOHoro npeaMera «Pusukay 1o rojgam oOy4eHusl.

[Iporpamma no (pusuke uMeeT MPUMEPHBIA XapaKTep U MOXKET OBITh MCIOJIb30BaHA YUUTEIAMU (PU3UKH JJISI COCTABIICHUS
CBOUX PabOUYUX MPOTPAMM.

[Iporpamma o (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUITMATUBY YUUTENIEH U TPEIOCTABIISIET BOSMOKHOCTH JJIS peaTU3aIiu
pPa3IMYHBIX METOJUYECKHX TMOAXOJ0B K TMpenojaBaHui0 (U3MKM Ha yriyOJIEHHOM YypOBHE IIPU YCJIOBUU COXpaHEHUS
00s3aTEIbHON YaCTH COJEPKAHUS Kypca.



du3uka Kak Hayka 0 HaumboJiee OOIIMX 3aKOHAX MPHUPOJIbI, BBHICTYIAs B KayecTBE Y4eOHOTO MpeaMeTa B LIKOJIE, BHOCHUT
CYLIECTBEHHBIA BKJIAJ B CHCTeMYy 3HaHHN 00 okpyxkaromeM mupe. IkonbHBI Kypc (QU3MKM — CHCTEMOOOPa3yroIIUN s
€CTECTBEHHO-HAYYHBIX YYEOHBIX MIPEIMETOB, MOCKOIbKY (DU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SABJICHUMN, U3y4aeMbIX
XUMHUEH, Ounosoruelt, pusnyecko reorpadueit 1 actpoHomuen. VMcrnonp3oBaHue U aKTUBHOE NMPUMEHEHHE (PU3MUECKUX 3HAHUU
OMPENEINIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe PHEPreTUKH, TPAHCIOPTa, OCBOCHUSI KOCMOCA,
MOJIy4YEHHUsI HOBBIX MaTEpHAIOB C 3aJaHHBIMH CBoOMcTBaMH. M3yueHue (M3MKHM BHOCHUT OCHOBHOW BKJaa B (HOpMHUpPOBAHHE
€CTECTBEHHO-HAYYHON KapTUHBI MUpa oOydyaromierocsi, B (YOpMHUpOBaHHE YMEHUN MPUMEHATh HAYYHBIM METOJ MO3HAHUSA TPHU
BBITIOJIHEHUH UMH YY€OHBIX MCCIICIOBAHUMH.

B ocHOBY kypca pu3uku Ha ypoOBHE CPEIHEro OOIIEero 0Opa3oBaHUs MOJIOKEH Psij UIEH, KOTOPbIE MOYKHO paccMaTpUBaTh
KaK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoea yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBIISIETCS JIOTUYECKH 3aBEPLIEHHBIM, OH COAECPKUT MATEPHAN U3 BCEX
pa3nenoB (PU3HMKH, BKIIOYAET KAK BOIPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (DU3HKHU.

Hoesa 2enepanuzayuu. B cOOTBETCTBUU C HEW MaTepual Kypca GU3NKU 00beIMHEH BOKPYT GU3HUeCcKuX Teopuid. Bemgymum
B Kypce sBJsieTcsl GOpMUPOBAHUE NIPEJICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanys npeanosiaraéT UCMOIb30BAHNE T'YMAHUTAPHOTO NOTEHIMANIAa (PU3UUECKON HAyKH,
OCMBICJIEHUE CBSI3M pPa3BUTHS (PU3UKU C pPa3BUTHEM OOILECTBA, a TAaKXE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU H
AKOJIOTUYECKUMHU MPOOTIEMaAMHU.

Hoesa npuxknaonon nanpaenennocmu. Kypc pusuku yriny0iaEHHOT0 ypoBHS MPEIoyiaraeT 3HAKOMCTBO € ITUPOKUM KPYTroM
TEXHUUYECKUX U TEXHOJIOTMUECKUX MPUIOKEHUIN H3yYeHHBIX TeOpui M 3aKOHOB. IIpu 3TOM paccMmarpuBaroTcs Ha ypOBHE OOIIMX
MPEACTABICHUI U COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea irkonocuszayuu peanuzyercs IMOCPEACTBOM BBEJECHUSA DJEMEHTOB COACP)KaHUSA, TOCBSIIEHHBIX 3KOJIOTMYECKUM
npobsieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C pa3BUTHEM TEXHUKM M TEXHOJOTHMM, a Takxke O0OCYXIeHus mpodiieM
paloOHaIBHOTO MTPUPOIOTOIB30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.

OcBoeHue copaepkaHus MNPOrpaMMbl MO (PU3UKE JOKHO OBITh MOCTPOEHO HAa MPHUHIMIAX CHUCTEMHO-IEATeIbHOCTHOTO
noaxoaa. Jns Qu3uku peanuzauus dTUX MPUHLHUIIOB 0a3upyeTcsl Ha MCIOJb30BAHWU CAMOCTOSTENIBHOIO AKCIIEPUMEHTa Kak
MOCTOSIHHO JieHcTBYyIoIIero ¢akropa ydeOHOro rmpoiecca. s yrayOn€HHOro ypoBHST — A3TO CHCTEMa CaMOCTOSATEIbHOTO
YUYEHUYECKOTO HKCIEPUMEHTa, BKIIOYAIONIET0 (PPOHTANbHBIE YYCHHMYECKHE OIBITHl MPH HW3YYEHWH HOBOTO MaTepuana,
nabopaTopHble paboThl M padOTH MpakTHKyma. [Ipu 3TOM BO3MOXHBI JBa crocoba peanusanuu (PU3NIecKoro mpakTukyma. B
NEPBOM Cllydae MPaKTUKyM IMpoBoauTcs a1u60 B kKoHIE 10 1 11 kinaccos, MO0 mocie nepBoro ¥ BTOPOro Moayroiuid B KaxiaoM U3
ATUX KJaccoB. BTopo#t crnocod — 3To uHTerpamusi padboT MpakTUKyMa B CUCTEMY JIa0OpaTOpPHBIX pabOT, KOTOpPbIE MPOBOASITCS B



mpoiiecce m3ydeHus paszzaena (temsr). [Ipu »ToM moj paboTamu MpakTUKyMa MOHUMAETCS CaMOCTOSITEIBHOE HCCIEIOBaHUE,
KOTOPOE TIPOBOJUTCS IO PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOMaroBoi HHCTPYKITUH.

B nporpamme mo ¢usuke cucreMa Y4eHHMYECKOro 3KCIIEpUMEHTa, Ja0OpaTOpHBIX pabOT M MpaKTUKyMa MpeAcTaBieHa
eAUHBIM TIepeuHeM. BpiOOp TeMaTuku uisi 3TUX BUIOB YYCHUYECKUX MPAKTUYECKUX padOT OCYHIECTBIISIETCS Y4YaCTHUKAMU
00pa3oBaTeNbHOTO MpOoLIecca UCXO0II U3 OCOOEHHOCTEH MOYypOYHOro MIIAHUPOBAHUS U OCHAIIeHHs KaOuHeTa Qu3uku. [Ipu stom
oOecrieunBaeTcsl OBJIAJICHHE OOYYaIOMMMUCS YMEHHSIMHU TIPOBOJUTH TMPSMbIE W KOCBEHHBIC W3MEPECHHS, WCCIICIOBAHUS
3aBUCUMOCTEH (PM3MUECKHUX BEITWIMH U MIOCTAHOBKY OTBITOB IO MPOBEPKE MPEIIOKCHHBIX THITOTES.

bonpiioe BHUMaHUE YyAENSIETCS PEIICHUIO pPAacYETHBIX W KAdeCTBEHHBIX 3amad. [lpu sTOoM 11 pacy€THBIX 3aj1ay
MIPUOPUTETOM SBJISIIOTCS 3aJa4dl C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM (M3MYECKOM MOJEIbI0, TMO3BOJSIONINE TPUMEHSTh
M3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszeia Kypca, TaKk M WHTETPHPYS NPUMCHCHHE 3HAHWH W3 Pa3sHBIX
pazzaenoB. Jjisi Ka4ueCTBEHHBIX 3a7jay MPUOPUTETOM SIBIISIFOTCS 3aJlaHUsl Ha OOBSICHEHUE/TPEICKa3aHue NMPOTEeKaHUsI (PU3NUECKUX
SBJICHMA W TIPOIIECCOB B OKpYXKAIOMIeH >KU3HU, TpeOyromue BhIOOpa (QHU3WYECKON MOJenu I CHUTYallud IPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootBerctBumn ¢ tpeboanusmu ®I'OC COO k maTepuaabHO-TEXHHYECKOMY OOECIICUCHHIO Y4eOHOTO mpoliecca Kype
¢bu3uku yriayOn€HHOro YPOBHS Ha YPOBHE CpEIHEro oOIIero 0o0pa3oBaHMs JOKEH HU3Y4aThbCsl B YCIOBHUSX MPEIMETHOTO
kaOuHera. B kxaOuHere (U3MKHU OJKHO OBITH HEOOXOAMMOE JIa0OpaTOpPHOE OOOpPYAOBAHHWE MJI BBINOJTHEHHUS YKa3aHHBIX B
mporpamMme 1o (U3UKE YYEHWYECKHUX OIBITOB, JTA0OpATOpHBIX PabOT W padOT MpaKTHKyMa, a TaKXke JAEMOHCTPAIMOHHOE
obopymoBaHue.

JlemoHCTpaninoHHoe oOopyaoBaHuEe (HOPMUPYETCS B COOTBETCTBHM C MPUHIUIIOM MHUHUMAIBHON JOCTaTOYHOCTU H
oOecreuynBaeT MOCTAHOBKY MEPEUYNUCICHHBIX B MPOTpaMMe M0 (U3UKE KITFOUYEBBIX AEMOHCTPAIIUN TSl MCCIICTIOBAHUS N3y4aeMbIX
SIBJICHHH | TTPOIIECCOB, SMITUPUICCKUX M (PYHIAMECHTAILHBIX 3aKOHOB, MX TEXHHYECCKUX MPUMEHCHHUH.

JlabopaTopHoe 00OpyAOBaHHUE /JIsi YICHHUECKUX MPAKTHUYECKUX paboT GopMupyercs B BUAE TEMATHYECKUX KOMIUICKTOB U
obOecrieunBaeTcss B pacy€Te OJHOTO KOMIUIEKTAa Ha JBYX oOOydamommxcsa. TemMaTHdecKkue KOMIUIEKTHI JIabopaTOpHOTO
o0opyIoBaHUs JOJKHBI OBITh MOCTPOCHBI HAa KOMILJICKCHOM HCIIOJIb30BAaHUU aHAJIOTOBBIX W ITUGPOBBIX NPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE ITUGPOBBIX JTAOOPATOPHIA.

OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IEM 00pa30BaHUU SABJISIOTCS:

dbopMupoBaHrE MHTEPECA U CTPEMIICHUS 00YJAIONMUXCSl K HAYYHOMY M3YyYEHUIO MMPUPOIbI, PAa3BUTHE MX MHTEIUIEKTYaTbHBIX
¥ TBOPYECKHUX CITIOCOOHOCTEH;

pa3BUTHE NPEJICTABICHUI O HAYYHOM METO/]I€ MO3HAHUS U (POPMUPOBAHUE UCCIIEI0BATEIHLCKOTO OTHOIICHUS K OKPY>KaIOIIUM
SABJICHUSIM;



(¢opMupOBaHHE HAay4YHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3yuyeHHUsI OCHOB CTPOCHHS MaTepuud M (yHIaMEHTAIbHBIX
3aKOHOB (DM3HKH;

dbopmMupoBaHre YMEHUHN OOBACHATD SIBJICHHS C UCIIOJIb30BAHUEM (PU3MYECKUX 3HAHUM M HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHKE MIPEACTABICHUM O POIU GUBUKHU AJI PA3BUTHS APYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUH;

pa3BUTHE TMPEJCTaBICHUNA O BO3MOXKHBIX cdepax Oyayiiedl nmpodeccrHoHanbHOM NESITENbHOCTH, CBSI3aHHBIX C (PU3UKOM,
MOJIFOTOBKA K JaJlbHENIIeMy 00yUEHHUIO B ’TOM HaIPaBIICHUH.

JlocTrkeHne 3TUX Iiesiel 00ecreynBaeTCsl PeICHHEM CIEIYIOMUX 3a1a4 B MpoIecce U3yueHus: Kypca GU3MKH Ha yPOBHE
CpeaHero oo1Iero oopa3oBaHus:

OpuoOpeTeHNEe CHUCTEMbl 3HAaHUM 00 OOmMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (DU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HUKY U JIIEMEHTHI aCTPODU3HUKY;

dopMupoBaHrNE yMEHHMH MPUMEHITh TEOPETUUYECKUE 3HAHUS s OOBSCHEHHS (PU3NYECKUX SBICHUN B TPUPOJE U IS
NPUHATHS TPAKTUIECKUX PEIICHUI B TIOBCETHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEUIeHMs Pa3IMYHbIX 3a7ad C SBHO 3a/JaHHON (M3MYECKOM MOJenblo, 3ajad, MOApa3yMeBarOLINX
CaMOCTOSITENIbHOE CO3JJaHNe (PU3NUECKON MOJIEH, aJIEKBATHOM YCIOBUSAM 3aJ1a4uM, B TOM YHUCIIE 33]1a4 HHKEHEPHOTO XapaKkTepa;

MOHMMAaHWE (PU3UYECKHX OCHOB M TPHUHIIMIIOB JCHCTBUS TEXHUYECKUX YCTPONCTB M TEXHOJIOTMYECKUX TPOIIECCOB, UX
BIIMSIHUS HA OKPY’KAIOIIYIO CPENy;

OBJIAJICHUE METOJaMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W NPOBEACHUS (PU3NYECKUX SKCIEPUMEHTOB, aHalu3a U
MHTEpIIpeTaluy HHGOPMaLUH, ONIPEIeICHNS TOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;

CO3JJaHHUE YCIIOBUH JIJIA pa3BUTHS YMEHUH MPOCKTHO-UCCIIE0BATEIbCKOM, TBOPUYECKOMN JESITEIbHOCTH;

pa3BUTHE UHTEpeca K chepam MpoPpecCuoHaIbHON AESTENbHOCTH, CBA3aHHOMN C (PU3UKOM.

B cootBerctBum ¢ TpedboBanusimu ®I'OC COO yrnyOnéHHbIN ypoBeHb U3yueHUs yueOHoro npeamera «dusuka» Ha ypoBHE
cpenHero oomero o0pa3oBaHus BHIOMPAETCS 00YJArONTUMUCS, TUIAHUPYIOITUMHU MPOJAOIKEHIE 00pa30BaHUs MO CHEIUATBHOCTAM
(hU3UKO-TEXHUUECKOTO TTPOQHIISL.

Ha wusyuenue usuku (yriyOn€HHBbI ypOBEHb) Ha YPOBHE cpeaHero obmiero oOpa3zoBanus orBogutcs 340 yacos: B 10
kiacce — 170 gacoB (5 yacoB B Henento), B 11 kimacce — 170 gacoB (5 yacoB B HECIIO).

[Ipennaraemslii B mporpamme 1o (Gpu3uKe MepevyeHp JTadOpaTOPHBIX W MPAKTHUECKUX PabOT SIBISIETCS PEKOMEHIOBAHHBIM,
YUUTENb JIeTaeT BEIOOP MPOBeneHUs 1a00paTOPHBIX pabOT U OMBITOB € YYETOM MHAUBUAYAIBHBIX OCOOEHHOCTEH 00yUYaIOIXCS.



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

Pa3zpnes 1. HayuHblii MeTO] NO3HAHNSI IPUPOBI.

®dusuka — pyHIaMeHTaIpHas Hayka o npupoje. HayuHblil MeToa Mo3HaHUS U METOABI UCCIIEI0BAHUS PU3NUECKUX SBICHUI.

DKCIEpUMEHT U TEOpUs B IpOLECCE NMO3HAHUS Npupoipl. HabmoaeHue 1 SKCriepuMenT B (pusmke.

CriocoObl  W3MepeHusi (U3MUECKUX BEIMYUH (aHAJIOroBble W IUGPOBBIE H3MEPHUTEIbHBIE MPHOOPHI, KOMIIBIOTEPHBIC
JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NYECKUX BETUUHUH (A0COMIOTHASI U OTHOCUTENIbHASA).

MonenupoBanue (pU3MUECKUX SBICHUM W NPOLECCOB (MaTepuanbHas TOUYKa, aOCOIIOTHO TBEPIOE TENO, HJealIbHAs
KUJKOCTh, UJICAJIbHBIN ra3, ToueuHbId 3apsan). [ unoresa. @usnueckuii 3aK0H, IPAHMLIBI €0 IPUMEHUMOCTH. Du3nyeckas Teopusl.

Ponb u MmecTo pusuku B opMUpPOBAHUU COBPEMEHHOW HAYYHOU KAPTUHBI MUPA, B IPAKTUYECKON AEATEIBHOCTHU JIHOJEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

W3mepenue cuiibl TOKa U HAPSDKEHUS B 1IEMH MMOCTOSSHHOTO TOKA MPU MOMOIIY aHAJIOTOBBIX M LHU(POBBIX U3MEPUTEIbHBIX
pruOOPOB.

3HakoMCTBO ¢ uuU(ppoBoil nadopatopuerr mno Qusuke. I[lpumepsl u3MepeHus (U3MYECKUX BEIMYMH TPH MOMOIIU
KOMIIBIOTEPHBIX JATYUKOB.

Paszpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe BHKeHHE. OTHOCUTENBHOCTh MEXaHNYECKOT0 ABMKEHUA. Cucrema oTcUETa.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Paauyc-BekTop MarepuaibHON TOYKH, €r0 MPOEKLIMU HA OCU CUCTEMBbI KOOpAUHAT. TpaeKTopus.

Ilepemenienue, CKOpOCTh (CpeAHsst CKOPOCTh, MTHOBEHHAS] CKOPOCTh) U YCKOPEHHE MATEPUATIbHOM TOYKH, UX NPOEKIUHU Ha
OCH cUCTeMBI KoopiuHaT. ClIo)KeHHE TTepEeMEIIEHUIN U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSMOJIMHENHOE ABHKEHHE. 3aBUCUMOCTh KOOPIWHAT, CKOPOCTH, YCKOPEHHS U IyTH
MaTepuaIbHON TOYKU OT BPEMEHU U UX TPAPUKH.

CBoOogHOE majeHue. YckopeHue CBOOOAHOro majeHus. J[BukeHue Tena, OpPOIIEHHOrO IOJ YIJIOM K TOPHU30HTY.
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH U YCKOPEHUSI MAaTEpUAIbHON TOUKU OT BPEMEHH U UX IpaduKH.



Kpusonunennoe nsmxkenue. [BukeHne MaTepualbHOM TOYKHU IO OKPYKHOCTH. YTJIOBAsl M JIMHEMHAs CKOPOCTh. llepnon n
gacToTa oOpamenus. L{leHTpocTpeMutensHoe (HOpMaIbHOE), KacaTelIbHOE (TaHTCHIIMAIIBHOE) U TIOJIHOE YCKOPEHUE MaTeprUaibHOM
TOYKH.

TexHuYecKkre yCTpOWCTBA U TEXHOJOTUYECKHUE MPOLECCHI: CIHIOMETP, JBH)KCHUE CHAPANIOB, LIEMHBIEC, MIECTEPEHYATHIE U
pEMEHHBIE Mepejaun, CKOPOCTHBIC TU(THI.

JHemoncmpayuu.

Mopens cucteMsl OTCUETA, WILTFOCTPALUSA KUHEMATHYECKUX XAPAKTEPUCTUK JIBUKEHUS.

Crioco0bl uccie1oBaHus IBUKEHUI.

Nnmroctpanys npeaesnbHoro nepexoia U u3MepeHre MTHOBEHHOU CKOPOCTH.

[IpeoOpazoBaHue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3AyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBmxeHus Teia, OpOIIEHHOTrO MO YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

HamnpasieHnue CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE IMyTEN, TPAEKTOPHIL, CKOPOCTEMN ABUKEHHUS OJTHOTO M TOTO K€ TEJa B PA3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyM.

N3yuenne HepaBHOMEPHOI'O IBUKEHUS € LEIIBIO ONPEIEIICHUs] MTHOBEHHON CKOPOCTH.

N3mepenne ycKopeHus Ipu NPsIMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKIIOHHOU INIOCKOCTH.

Hccenenoanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUU.

N3mepenne yckopeHusi CBOOOHOTO NajeHus (PEKOMEHI0BaHO UCT0JIb30BaHKe [UGPOBOH 1abOpaTOpHn ).

N3yuenue nBmkeHus Tena, OpOLIEHHOTO ropu30oHTaNbHO. [IpoBepka rumoressl 0 IpsIMOM MPOMOPLIMOHATIBHON 3aBUCUMOCTH
MEXKly JAIBHOCTBIO IOJIETA U HAYaJIbHOM CKOPOCTBIO TEJIA.

N3ydenune nBMKEHUs Tea 110 OKPYKHOCTH C TIOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnegoBanue 3aBUCUMOCTH NIEPHO1a OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT €ro apameTpoB.

Tema 2. Jlunamuxa.

ITepsbii 3axkoH HproroHa. MHepumaneHble cuctembl orcuéra. IlpuHnun ortHocutenbHocTH ['ammnes. HeumHepuuanbHbie
CUCTEMBbI OTCYETA (OTMpeeTeHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHIuUI Cynepro3uiuy CUil.

Bropoi 3akoH HeroTOHA 1711 MaTepraaIbHON TOUYKHU.

Tpernii 3ak0oH HproTOHA U151 MaTepraibHbIX TOYEK.



3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIECHTHOCTh TPABUTAIIMOHHON U MHEPTHOM MacChI.

Cuna TskecTH. 3aBHUCUMOCTh YCKOPEHHS CBOOOJHOTO TAJ€HHMS OT BBICOTHI HaJ MOBEPXHOCTHIO IUIAHETBI M OT
reorpadudeckoit mmpoThl. J{BukeHrne HeOECHBIX Tell U UX CITyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABHKyIIErocst C yCKOPEHUEM.

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUs CKONBKEHHS U cuia TpeHus mnokosa. Koaddunment tpenus. Cuia
CONPOTUBJICHUS MPHU JBUKECHUU Teja B KUIKOCTU UITU ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. 'mapocratuyeckoe nasinenue. Cuiia Apxumena.

TexHuyeckue ycTporucTBa U TEXHOJOTHYECKUE MPOLECCHI: TOAIINITHUKY, IBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaOnronenue ABM»KEHUS TN B MHEPIUATIBHBIX U HEUHEPIMATbHBIX CUCTEMAaX OTCUETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenue nByx MUIMHAPOB WIH IIAPOB PA3HOM MACChl C OIMHAKOBBIM YCKOPEHHEM OTHOCUTEIHLHO HEMHEPIIUATbHONU CUCTEMBI
OTCYETA.

CpaBHEHHE paBHOJACUCTBYIOLIEH MPUIIOKEHHBIX K TEIy CWJI C HPOU3BEACHUEM MACChl Te€Jla Ha €ro YCKOPEHHUE B
MHEPUHAIBHON CUCTEME OTCYETA.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YJIBTATE B3aNMOICUCTBUS TEI.

HN3mepenune macc o B3anMOJICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MMAICHUU.

[lenTpoOexKHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepenne paBHOAEHCTBYIOIIEH CHIT IPU ABUKEHUU OPyCKa MO0 HAKJIOHHOM TIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JBMXKEHUSI OpycKa MO HAKJIOHHOM MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT
€ro Macchl.

HccnegoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIMUX B MIPY>KUHE U PE3UHOBOM 00paslie, OT UxX AepopMaluu.

N3yuenne ABUKEHUSI CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJIOK.

N3mepenne ko3 duienTa TpeHus o BeIn4uHe yrioBoro kodgduimenra 3asucumoctu Fr,(N).

HccnenoBanue nprxeHus Opycka 1Mo HAKJIOHHOM TJIOCKOCTH € IEPEMEHHBIM KO3(PPUIIMEHTOM TPEHUS.

N3ydenune nBMKEHUs rpy3a Ha Baly C TPEHUEM.



Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAOE Teno. [locTymarensHOe U BpamaTebHOe ABMKEHUE TBEPAOTO Tejaa. MOMEHT CHIIbI OTHOCUTEIHLHO OCH
BpameHus. [lnedo cunbl. ClnoxkeHne cuil, MPUII0KEHHBIX K TBEpAOMY Tely. LIeHTp TsxecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOWYMBOE, O€3pa3IMIHOE PABHOBECHE.

TexHn4eCcKkre yCTPOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: KPOHILITEWH, CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUsL paBHOBECHSL.

Bunbl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanue ycinoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

KoHcTpyrnpoBanne KpOHIITENHOB ¥ PACUET CHII YIPYTOCTH.

N3ydyeHne ycToMuMBOCTH TBEPIOTO TEJIa, UMEIOLIETO IJIOIIAaAb ONIOPHI.

Tema 4. 3axkonwl coxpaneHus 6 mexaHuxe.

Nmnynsc maTtepuanbHOM TOUKH, CUCTEMBI MAaT€pHUAIbHBIX TOUeK. LIeHTp mMacc cuctembl MaTepualbHBIX TOUEK. Teopema o
JIBUKEHUM IIEHTPA Macc.

NMnynbe CUIIbl M1 MU3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MomeHT umnynbca MaTepuainbHOU Touku. [IpencraBienne o COXpaHEHM MOMEHTa UMITYJIbCA B LIECHTPAJIbHBIX MOJISX.

Pabota cuiibl Ha MajIOoM U Ha KOHEUHOM TepeMenieHnu. ['padudeckoe npeacTaBieHue padoThl CUIIBI.

MOIIHOCTH CHUJIBI.

Kunertndeckast sHeprus MatepuanbHO TOUKU. Teopema 00 M3MEHEHUH KHHETUYECKON YHEPTUN MaTePUATIbHON TOYKH.

[ToreHnmanbpHbBIC U HEMOTEHIIUANIbHBIC CUIIbL. [loTeHnanbHas sneprus. [loTeHunanbHas sHeprus ynpyro aedpopMupoBaHHON
npyxunbl. [loTeHUManbHass >HEpPrusi Tejla B OAHOPOJHOM TPAaBUTAIMOHHOM mosie. lloTeHnmanbHas »Heprus Tena B
IPaBUTAIIMOHHOM II0JI€ OJIHOPOJHOTrO Imapa (BHYTpM W BHe Iapa). Bropas kocMuueckass CKOpPOCTb. TpeThs KocMHuuecKas
CKOpPOCTb.

CBsi3p pabOThl HEMOTECHIIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHWYECKOW DHEPIHMH CHUCTEMbI TeJl. 3aKOH COXpaHEHUS
MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.



YpaBHeHue bepHyum 11 HAeaIbHON )KUJIKOCTH KaK CIEACTBUEC 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTUU.

TexHn4ecKkne YCTPOWCTBA M TEXHOJOTHMYECKUE MPOLECCHI: JIBUKEHHUE PAKET, BOJOMET, KONEP, MPYKUHHBIA IHCTOJIET,
TUPOCKOII, (PUTYpHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepenne MOIHOCTY CHUJIBI.

N3meHenune sHepruu Tena Mpu COBEPIICHUU PabOTHI.

B3aumHble mnpeBpalieHus KMHETUYECKOM W NOTEHLMAIbHOW DHEPrUW IMPU JACUCTBUM HA TEJIO CHJIBI TSHKECTH U CUJIBI
YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenue umiryinbca Tesna no TOpMO3HOMY ITYTH.

N3mepenue cuitbl TSIru, CKOPOCTA MOACIH IEKTPOMOOMIISI 1 MOITHOCTH CHUJIBI TSTH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXpaHeHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOJEHCTBHM.

N3mepenre KNHETHYECKON SHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUS MMOTEHIIMATBHOM SHEPTUH MPYKUHBI C pa0OTOM CUITBI TPEHUSI.

Omnpenenenre pabOTHI CUITBI TPEHUS TP IBMXKCHHUH TeJla TI0 HAKJIOHHOM TIOCKOCTH.

Paznen 3. Modsiekyisipaasi pu3nka 1 TEpMOJIMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu.

OcHOBHBIE TOJIOKEHU MOJeKyIspHO-kKuHeTnueckor Teopun (MKT), ux onbsitHoe o6ocHoBanue. Juddys3us. bpoynosckoe
IBWKEHHE. XapaKTep NBVKCHHUS U B3aMMOJECHMCTBUS YaCTHUI] BellecTBa. MoJenu CTpPOCHUs Ta30B, KUJIKOCTEH U TBEPABIX TEN U
0oOBsSCHEHHE CBOICTB BellleCTBa Ha OCHOBE 3THUX Mojenei. Macca u pa3mepbl Mosiekyl (aromoB). KonudecTBo BemiecTBa.
[ToctostnHas ABoranpo.

TennoBoe paBHoBecue. TemnepaTypa u cocoOsl e€ uzmepenus. [llkana remmnepatyp Llenbcusi.

Mopgenp wuacanpHOr0 Tra3a B MOJEKYJSAPHO-KMHETUYECKOM TEOPHUH: YAaCTULBI Tra3a JABHXKYTCS XaOTHYECKH W HE
B3aMMOJIECHCTBYIOT APYT C IPYTOM.



["a3oBble 3akoHbl. YpaBHeHHe MenaeneeBa—Knaneiipona. AGcomoTHas Temneparypa (mkana temrnepatyp KensBuna). 3akoH
HaneroHa. WM3ompomeccsl B HAEaIbHOM Ta3e C TIOCTOSHHBIM KOJWYECTBOM BemlecTBa. [ 'paduyeckoe MpencTaBiIcHHUE
M30IPOLIECCOB: U30TEPMA, N30X0pa, n300apa.

CBsi3p MEXK/y NaBJICHUEM U CPEIHEN KHHETHUYECKOM SHEPIUEN MOCTYNATENbHOTO TEILIOBOTO IBUKEHUS MOJIEKYJT UAEATIBHOIO
ra3a (OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHUECKOM TEOPUH UJI€aTbHOTO T'a3a).

CBs13p a0COJIFOTHOW TeMIIEPaTyphl TEPMOJIUHAMHYECKOW CHUCTEMBI CO CpeIHEH KWHETWYECKOW PHEPrHel MOCTyNaTebHOTO
TEIUIOBOTO JIBMXKEHUS €€ YACTHII.

TexHuueckue ycTpoicTBa U TEXHOJIOTHYECKUE TIPOIIECCHI: TEPMOMETP, 0apOMETp, MOJyYeHHE HAHOMATEPUAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTUI] BEIISCTBRA.

Mopens OpOyHOBCKOTO ABUKEHUS.

Buaeoponuk ¢ 3anuchbio peaibHOTO OPOYHOBCKOTO JBUKECHMUS.

Huddy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IpuTsskeHne MOJIEKYII.

Mogenu KpucTaTM4eCKuX PereToK.

Habmtonenue 1 ucciaenoBaHue U30MpOIIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padomuol, npaKmuKym.

WccnenoBanue nporecca yCTaHOBIIEHUS TEMJIOBOTO PABHOBECHSI MPU TEIIJIOOOMEHE MEX Ty TOPSYEH U XOJIOAHOM BOIOM.

N3ydenune nzorepMuueckoro mpoiiecca (peKOMEHI0BaHO UCTIOIb30BaHUE UG POBOIL TabopaTopun).

N3yuenue n30X0pHOro nporecca.

N3yuenune nzobapHOTroO Mpoiiecca.

ITpoBepka ypaBHEHUS COCTOSHHSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmonunamuueckass (TJl) cucrema. 3amaHue BHENIHUX YCJIOBUM MJIS TEPMOJMHAMUYECKOW CHUCTEMBbl. BHeliHue u
BHYTpEHHHE TNapameTphl. [lapameTpsl TEpMOIMHAMUYECKOW CHCTEMBbI KaK CpeIHUE 3HAYCHUS BEJIMYHWH, OINMUCHIBAIONIUX €&
COCTOSIHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe nHawano tepmoanHaMuku. (CaMONpOU3BOJIbHAS peJIaKCaldsl TEPMOJUHAMUYECKOM CHUCTEMbl K TEIJIOBOMY
PABHOBECHIO.



Mopenps uneanbHOro ra3a B TEPMOJAMHAMUKE — CHCTEMa ypaBHEHUM: ypaBHeHue Menneneesa—Knanelipona u BbIpaxeHue
JUIl BHYTPEHHEW DHEPTUM. Y CIOBHUSA INPUMEHUMOCTH JTOM MOJEIW: HHU3Kasd KOHIIEHTpAUUs YacTHL], BBICOKHE TEMIIEPATYypBI.
BripaxkeHne 11 BHyTPEHHEN Y3HEPTUH OJJTHOATOMHOTI'O HUJICaJIbHOTO rasa.
KBa3ucrarnueckue u HECTaTHUECKUE MPOLECCHI.
DOnemMeHTapHas paboTa B TepMouHaMuKe. Beruncnenue padoTsl 1o rpaduky npoiiecca Ha pV-auarpaMmme.
Tennonepenadya kak cnoco0 MU3MEHEHUsI BHYTPEHHEW SHEPrUM TEPMOAMHAMHUUYECKON CHCTEMBbI 0€3 COBEpIIEHHUS PadOTHI.
KonBeknusi, TEmIonpoBOIHOCTb, H3ITyYCHHE.
KomnuectBo TemnoTel. TemnmoéMKoCTh Tena. YAenbHas W MOJISIpHAs TEIUIOEMKOCTH BelllecTBa. YpaBHeHue Maiiepa.
VY nenbHas TemoTa cropaHus ToriuBa. Pacuér konmruecTBa TeIioThl pu Teronepenade. [lonarue 06 annabaTHOM mpoliecce.
[lepBbIil 3aKk0OH TepMOJMHAMUKHU. BHyTpeHHss sHeprus. KoqnyecTBO TEIIOTH U paboTa Kak Mepbl M3MEHEHUsI BHYTPEHHEN
DHEPIUU TEPMOJAUHAMUYECKON CUCTEMBI.
BTtopoii 3ak0OH TEpMOJMHAMUKM JUII PABHOBECHBIX IIPOLIECCOB: 4YE€PE3 3aJaHHOE PABHOBECHOE  COCTOSHHUE
TEPMOJIMHAMHUYECKOM CUCTEMbI TPOXOJIUT €AMHCTBEHHAs aquadaTa. AOCOIIOTHAs TeMIepaTypa.
Bropoii 3ak0oH TepMOIMHAMUKH JIJIs1 HEPABHOBECHBIX MPOLIECCOB: HEBO3ZMOXKHO MEPENATh TEIJIOTY OT 00Jiee XOJIOIHOTO Tena
K Oosee HarpeTomy 0e3 komrieHcaruu (Knaysuyc). HeoGpaTuMocTh NpUpPOAHBIX MTPOIIECCOB.
[Tpunuune! necteus TerioBbix MamuH. KII/I.
MaxkcumanbsHoe 3HaueHue KII. [ukin Kapno.
DKOJIOTHYECKHE ACTIEKTHI UCIIOIb30BAHUS TEILUIOBBIX ABUTATENEH. TEennoBoe 3arps3HeHNE OKPYKAOLIEN Cpebl.
TexHuueckue yCTpOWCTBA M TEXHOJOTHYECKUE TMPOIECCHI: XOJOMUIBHUK, KOHIUIIMOHED, JAU3EIBHBIA U KapOHOpaTOpHBIN
JBUTATENIH, MapoBasi TypOMHA, MOJYYEHUE CBEPXHHU3KHX TEMIIEpATyp, YTUIU3ALMS «TEIUIOBBIX» OTXOJIOB C HMCIOJIb30BAaHUEM
TEIJIOBOr0 Hacoca, yTHIIK3alis OMOOPTraHUnYECKOro TOTUIMBA JIJIsl BBIPAOOTKU «TETUIOBOM» U 3JIEKTPOIHEPTHUU.
Jemoncmpayuu.
N3menenune Temmneparypsl pu aanadaTuieckoM pacIiupeHUN.
Bo3znymiHoe oruuso.
CpaBHeHUE YAETBHBIX TEIIOEMKOCTEHN BEIIECTB.
CnocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTUU.
HccnenoBanue aquabaTHOTo mpoiiecca.
KomrbrotepHbie MOAEIHN TEIUIOBBIX JBUTATENEH.
Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.
N3mepenune yaenbHON TEIITOEMKOCTH.



Uccnenosanue npoiiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO mpoiiecca.

N3ydenne B3auMOCBSI3U SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOICUCTBUSA U TEMIIEPATYPbl KUIIEHUS KUJKOCTEM.

Tema 3. Acpecammuvie cocmosanusn eeuyecmea. Dazosvie nepexoowl.

[Tapoo6pazoBanue u koHAeHcalus. Mcnapenue u kunenue. Y neapHas TEIIoTa napooopa3zoBaHusl.

HacelllieHHble M HEHAchIlEHHbIE Mapbl. KauecTBeHHAs 3aBUCHUMOCTh IUIOTHOCTH M JIABJICHUSI HACBIIIEHHOTO Mapa OT
TeMIepaTypbl, UX HE3aBUCUMOCTh OT O0BbEMa HACBIIMIEHHOTO IMapa. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT JaBJICHHUS B
AKUJTKOCTH.

BnaxxnocTs Bo3yxa. AOCOMIOTHAS U OTHOCUTEIIbHAS BIIAYKHOCTD.

Trépnoe teno. Kpucrainuueckue u amopdHbie Tena. AHU30TPONUSI CBOMCTB KpucTauioB. [InaBieHne u KpucTauin3aus.
VY nenbHas TemnoTa miasienud. Cyonumanus.

Hedopmanuu tBEporo Tena. Pactsukenne u cxatue. Casur. Moayine FOnra. [pegen ynpyrux nedopmanuii.

TeroBoe pacmMpeHue >KUIKOCTEH W TBEPABIX Tel, O0BEMHOE M JIMHEHMHOE pacHIMpeHue. AHTapMOHH3M TEIIOBBIX
KOJIeOaHMI YacTHUIl BEIIECTBA KaK MPUYKMHA TEIJIOBOTO paCIIUPEeHHs Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue 3Heprun B (ha30BbIX MEPEX0/IaAX.

VYpaBHeHuUE TEMI0BOTO OaaHca.

[ToBepxHoctHoe HaTskeHue. KoadduimeHT mnoBepxXxHOCTHOTO HatsbkeHus. Kamwsuisipuele siBneHus. [laBnenue mon
HCKPUBJIEHHOM MMOBEPXHOCTHIO xKUAKOCTU. PopMmyna Jlammaca.

TexHuYyeckre yCTpONUCTBAa U TEXHOJIOTHUECKUE MPOLECCHI: KUAKHE KPUCTAIUIbI, COBPEMEHHBIE MaTEPHUAIIbI.

Hemoncmpauuu.

TeruioBoe pacimupeHue.

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnenue rmpu noHM>XEHHOM TABJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKCHMUS.

OMBITEI C MBUIBHBIMU TUIEHKAMH.

CmauuBaHue.

Kanunnsipasie siBeHus.

Moenu HEHBIOTOHOBCKOM JKUIKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJIEHUS KPUCTAIUIMYECKOTO BEIIECTBA.



Buner nedopmaruii.

Ha6nronenue manpix nedopmariui.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3ydenne 3aKkOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEN.

N3MepeHne yaenpHOM TEMIOTHI MJIABJICHHUS JIbJA.

N3ydeHune CBOMCTB HACBIIICHHBIX TAPOB.

N3mepenue abCOMOTHOM BIaKHOCTU BO3/yXa U OI[EHKA MacChl TapOB B TOMEIIICHUH.

N3mepenne kodpduiineHTa moBEpXHOCTHOTO HATSHKEHUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH Ae(OpMAaLIMK PE3HHOBOIO 00pa3a OT MPUIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiaekTpoguHaMHKa.

Tema 1. dnexkmpuueckoe none.

DJIeKTpU3aLMs TEN U €€ IPOSBICHUA. DIEKTPUUECKH 3aps. J[Ba BUIa 3JIEKTPUUECKUX 3apsi0B. [[pOBOTHUKY, TUAIIEKTPUKH
Y TIOJTYTIPOBOJHUKHU. DJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsid. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KyoHa.

DnekTpudeckoe nose. Ero neMcTere Ha JIEKTPUYECKHUE 3aPSIbI.

Hamnpsox€nnocts anekrpuyeckoro mosst. [IpoOubiid 3apsn. Jlunuu HanpspKEHHOCTH AIeKTpudeckoro mosist. OIHOPOIHOE
DIIEKTPUYECKOE T10JIE.

[ToTeHIUAIBHOCTD 3JIEKTPOCTATHYECKOTO 1T0JsA. Pa3HOCTh MOTeHIMaNoB U HamnpspkeHue. IloTeHnmnansHas sHeprus 3apsna B
ANEKTPOCTATUYECKOM moJie. [loTeHnnan anexkTpoctaTuyeckoro noiist. CBsA3b HANPSHKEHHOCTH TMOJSA U Pa3HOCTH NOTEHUMAIIOB JJIS
ANEKTPOCTATUYECKOTO OISl (KaK OJHOPOJHOTO, TaK U HEOJTHOPOHOTO).

[IpuHIMN Cynepno3uiuy SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apspkeHHOUN cdepsl. [lome paBHOMEPHO 3apsKeHHOTO Mo 00bEMY miapa. [lome
PABHOMEPHO 3apsDKEHHOM OeCKOHEYHOM IocKocTU. KapTuHbl JTUHUN HAMpsOKEHHOCTU ATUX MOJEed M SKBUIOTECHIIMATBHBIX
IIOBEPXHOCTEN.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JIMBIEKTPUKY B AJIEKTPOCTATUYECKOM ToJIe. [[ManeKkTpudueckas MpOHUIIaeMOCTh BELIECTBA.

KongeHcaTop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOPA.

[TapannensHOE coenMHEHUE KOHIEHCATOPOB. [locnenoBaTenbHOe COEAMHEHNE KOHAEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.



JIBr>KeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: DJIEKTPOCKOIN, JJIEKTPOMETP, JJIEKTPOCTATHUYECKAs 3aluTa,
3a3eMJICHHUE JIEKTPONprOOPOB, KOHIEHCATOPhI, renepaTop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpOUCTBO Y MMPUHLMII IEUCTBUS 3JIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3aPSKEHHBIX [IAPUKOB.

DIeKTpUYECKOE T0JIE ABYX 3aPSKEHHBIX IUTACTHH.

Mogaensb anekTpoctatuueckoro reueparopa (Baun ae I'paada).

[IpOBOIHUKM B 3JIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOWCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  AJICKTPOEMKOCTH TUIOCKOTO KOHAEHCATOpa OT IUIOAAA IUIACTUH, PACCTOSHUA MEXKAY HUMH U
JIUBJICKTPUYECKOHN ITPOHULIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATopa.

3apsiaKa 1 pa3psziKa KOHIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyM.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsKEHHOTO0 KOHJIEHCATOpa B SHEPTHIO U3ITyUYEHUS CBETOINO/IA.

N3ydeHne npoTekaHus TOKa B LEINN, COAEPIKAILIEN KOHIEHCATOP.

Pacnipenenennie pa3HOCTH MOTEHIIMAIOB (HAIPSHKEHUS ) MPU MOCIIEI0BATENBHOM COEIUHEHUU KOHAEHCATOPOB.

Hccnenosanue pa3zpsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuiecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcaoBus CylecTBOBaHMS MOCTOSTHHOTO 3JIeKTpuueckoro Toka. Mcrounnku Toka. Hanpsokenne U u DJ1C &.

3akoH OMa [iJ1g yyacTKa LeTu.

DJIEKTPUYECKOE COIMPOTUBIICHHE. 3aBUCHUMOCTH COINPOTHBIICHUS OAHOPOAHOTO MPOBOJHHUKA OT €r0 JJIMHBI WU IUIOIIAAH
IIONIEPEYHOr0 CEYEHNs. Y IEIbHOE CONTPOTUBJIEHNE BEIIECTBA.

[TocnenoBarenbHOE, MapaLIEIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOAHUKOB. Pacu€T pa3BeTBIEHHBIX JIEKTPUUECKUX LECIEH.
ITpaBuna Kupxroda.

Paborta snexrpuueckoro Toka. 3akoH [[xoyns—JIeHna.



MOIIHOCTB NEKTPUUECKOro TOKa. TeraoBasi MOIIHOCTD, BbIAEIsAEMasl HA PE3UCTOPE.

OJIC ¥ BHYTpeHHEE CONPOTUBICHHWE HMCTOYHHMKA TOKa. 3akoH Owma yuisi MOJHOW (3aMKHYTOM) 3JIEKTPUYECKOW IIeTH.
MomHocTh ucTOUHMKA TOKa. KOpoTKOE 3aMbIKaHHeE.

KoHnaencatop B 11enu nMocTOSIHHOTO TOKA.

TexHuueckue yCTpoMCTBA M TEXHOJIOTMYECKHE IPOIIECCHl: aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETYMK SIEKTPUUYECKON
SHEPIHUH.

Jemoncmpayuu.

M3mepenne CUiTbl TOKA U HaIIPSKEHUS.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIIPSDKEHUS JUIsSl pE3UCTOPA, JIAMITBI HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTb CONPOTHUBJICHUS [IMIMHIPUIECKUX MPOBOAHUKOB OT JIJIMHBI, IJIOLIAIN MOIIEPEYHOr0 CEUYEHUS U MaTepuara.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT CONTPOTUBIICHUS MTPU TOCTOSSHHOM HaNPsHKEHUH.

[Ipsamoe n3mepenne /1C. KopoTkoe 3aMbIKaHUE TAITBBAHUYECKOTO MJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco6bl coenuHeHnst UICTOYHUKOB Toka, JJ1C GaTtapeii.

HccenenoBanue pa3HOCTH MOTEHIMATIOB MEXK/y IMOJ0CAMHA HCTOYHUKA TOKA OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnegoBaHue CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHoro COnpoTUBIICHUS IPOBOJIHHUKOB.

HccenenoBanue 3aBUCHMOCTH CUJIBI TOKA OT HANPSKEHUS JUIsl JIAMITbl HAKaJIMBAHHUS.

VYBenuueHue npezenna u3MepeHus amrnepmeTpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

Uccnenosanue 3aBucumocty DJ]C ragbBaHUYECKOro 3J€MEHTa OT BPEMEHHU MPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pasHOCTH MOTEHUMAIOB MEXKY IMOJOCAMH HCTOYHUKA TOKA OT CHJIbI TOKA B LIETIH.

HccenegoBanue 3aBUCUMOCTHY MOJIE3HOW MOIITHOCTH NCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toxku 6 pa3iuyHbIX cpeoax.

DnekTpuyeckas MNPOBOAMMOCTb PA3JIMYHBIX BEIIECTB. JJEKTPOHHAs MPOBOAMMOCTb TBEPJIBIX METAIOB. 3aBUCUMOCTH
COMPOTHUBJICHUSI METAIIOB OT Temneparypbl. CBepXIIPOBOIUMOCTb.

DNeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[lomynpoBonuuku. CoOcTBeHHass U MpPUMECHas MPOBOJUMOCTh  MOJYyNmpoBoAHHMKOB. CBoiicTBa pP—N-mepexona.
[ToynpoBOIHUKOBBIE TPUOOPHI.

DNEKTPUYECKUNA TOK B AIEKTPOJIUTAX. DIEKTPOIUTHUECKAs AUCCOLMALIMS. DIEKTPoan3. 3akoHbl Dapanest 1S JIEKTPOIH3a.



OnexkTpuyeckuid TOK B ra3ax. CaMOCTOSITENIbHBIA W HECAaMOCTOSITENbHBIA pa3psd. Pas3inyHble THIBI CaMOCTOSITENIBHOIO
paspsaa. Monuus. [1nazma.

Texnuueckne yCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHHUE: Ta30pa3psiIHbIe JIAaMIIbl, JJEKTPOHHO-TyueBass TpyOka,
MOJIYIIPOBOJHUKOBBIE TPUOOPHI: JTUOJ, TPAH3UCTOP, (OTOIMOMA, CBETOAMOJ, TallbBaHMKA, pAapUHUPOBAHHE MEIH, BbHITUIABKA
AITIOMUHUS, AIEKTPOHHAS MUKPOCKOIIHS.

JHemoncmpayuu.

3aBUCUMOCTh CONPOTHUBJICHUS METAJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3IEKTPOIUTOB.

3akoHsl 1ekTpoausa Papanes.

NckpoBoit paspsaa U IpOBOJAUMOCTb BO3yXaA.

CpaBHeHrE MPOBOAUMOCTH METAJIIIOB U ITOJIYITPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomeol, npaKmuKym.

Habmronenue amexTpoiusa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO MOHA.

Hccnenoanne 3aBUCMMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3HYeCKUuil MPAKTUKYM.

CriocoObl u3MepeHus: (pU3MYECKUX BETUYMH C HCIIOJIb30BAHMEM aHAJOTOBBIX M IU(PPOBBIX HW3MEPUTENIBHBIX NMPUOOPOB U
KOMITBIOTEPHBIX JTATYMKOBBIX CUCTEM. AOCONIOTHBIE U OTHOCUTENIbHBIE OTPEIIHOCTH U3MEPEHUN (pu3nuecKuXx BeaudynH. OueHka
IPaHUL] IOTPELIHOCTEN.

[IpoBeneHNe KOCBEHHBIX HM3MEPEHUMN, HWCCICAOBAHHMM 3aBHUCHUMOCTEH (PU3MUYECKHX BEJIMYWH, TMPOBEPKA MPEIJIOKECHHBIX
runore3 (BeIOOp M3 pabOT, OMUCAHHBIX B TEMATHUYECKUX paslenax «YUYeHWYECKHUH HKCIEPUMEHT, J1abopaTopHbIe padoTHI,
MPAKTUKYM» ).

MexknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢puszuku yriayoaéHHoro ypoBHs B 10 kj1acce OCyIIECTBIISIETCS ¢ YUETOM COJIEPKATEIbHBIX MEKIIPEIMETHBIX
CBsI3€H C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mesxicnpeomemusvie NOHAMUA, CBA3AHHbBLE C U3YYEHUEM MEN 0008 HAYUHO20 NOZHAHUA: ABIICHUE, HAYYHbBIN (aKT, TUIOTEe3a,
¢du3nyeckass BEJIMYMHA, 3aKOH, TEOpHUs, HAOJIOJEHHE, HKCIEPUMEHT, MOJIEITUPOBAHHME, MOJENb, H3MEPEHHUE, IMOTPEIIHOCTH
U3MEpEHU, U3MepUTEIbHbIE TPUOOPHI, U(poBas 1adopaTopus.



Mamemamuka: peuieHue cuctembl ypaBHeHui. JluneitHas Qynkums, nmapaOosa, rumepOona, ux rpagukd ¥ CBOWCTBA.
TpuronomeTrpudeckue QyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIeCTBO. BekTOphI 1
UX IPOEKLINN HA OCH KOOPAWHAT, CJIOKEHUE BEKTOPOB.

Buonozua: mexannyeckoe NBUKEHHME B KMBOW mpupoje, tudpdysus, ocMoC, TEIUIOOOMEH >KHUBBIX OpPraHU3MOB, TEIIOBOE
3arpsi3HEHUE OKPY’KaloleH Cpelpl, yTUIn3alus OMOOPraHMYEeCKOro TOIUIMBA I BBIPAOOTKU «TEIIOBOM» MU 3JIEKTPOIHEPIHH,
IIOBEPXHOCTHOE HATSHKEHHUE U KAITWJIISIPHBIE SIBJICHUS B IIPUPOJIE, IJIEKTPUUECKUE SIBJIICHUS B )KUBOW MPUPOJE.

Xumuna: TUCKPETHOE CTPOCHHE BELICCTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJIIPHAs Macca, IOJy4YECHHE
HAaHOMATEPHUAJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUAKOCTEM M TIa30B, JKUAKUE KPHUCTAJUIBI, DJIEKTPUYECKHUE CBOMCTBA
METAJIJIOB, MIEKTPOJIMTUYECKAs] TUCCOLMALMS, TaIbBAHUKA, HIIEKTPOHHAS MUKPOCKOIIHS.

TI'eozpaghus: B1axxHOCTb BO31yXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JBUKEHUU C KCIOJB30BAHUEM MEXAHU3MOB, YUET CYXOr0 M >KMJIKOTO TPEHHUS B TEXHUKE,
CTaTUYECKUE KOHCTPYKIUHU (KPOHIITEHH, pelETYaThle KOHCTPYKIMH ), UCIIOJIb30BAHUE 3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHHUKE
(rupockorn, BOIOMET U APYTUE), JABUTrATEIh BHYTPEHHETO CrOpaHHUs, MapoBas TypOuHA, OBITOBOM XOJOAMIBHUK, KOHIAULIMOHED,
TEXHOJIOTUH TOJy4EHUsI COBPEMEHHBIX MaTEpPUaIOB, B TOM 4YMCIIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTHUM, DJIEKTPOCTATUYECKAS
3aIllMTa, 3a3€MJIEHUE 3JIEKTPONPHOOPOB, ra30pa3psAHbIE JaMIIbl, TOJIYITPOBOJHUKOBBIE TPUOOPHI, TAJIbBAHUKA.

11 KITACC

Pa3znen 4. JaekTpoguHaMHKa.

Tema 4. Macnummnoe noe.

B3auMopencTBre MOCTOSAHHBIX MAarHUTOB W IMPOBOJHHUKOB C TOKOM. MarHuTHoe mnoJsie. BEKTOp MarHMTHOW WHIYKUUWH.
[TpuHIMI CynepnO3UIMY MAarHUTHBIX IOJIeH. JINHUYM MarHuTHON MHAYKLIWH.

MarHuTtHoOe€ 1oJjie TPOBOJIHUKA ¢ TOKOM (MPSMOTO MPOBOJIHUKA, KaTYIIKH U KPyroBoro BuTka). OneIT IpcTeaa.

Cuna Amrnepa, e€ HanpaBJIEHUE U MOJTYJIb.

Cuna Jlopenna, e€ HampaBJieHUE U MOAYJb. J[BIKeHHE 3apsiKEHHOM YaCTHUIIBI B OJTHOPOJHOM MarHUTHOM 1ose. PaboTa cuiibt
JlopeHiia.

MarunuTtHoe noJie B Beuiectse. GeppoMarHeTuku, rmapa- U JMaMarHeTUKH.

TexHUYeCKHE YCTPOMUCTBA U TEXHOJOTHYECKUE MPOLECCHI: PUMEHEHHUE MTOCTOSIHHBIX MAarHUTOB, YJIEKTPOMArHUTOB, TECTEP-
MYJIBTEMETP, AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.



KapTtuna nuHMi MHAYKIIMKM MAarHUTHOTO TIOJISL TOJIOCOBOTO M MOAKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptvHa nuHMII MarHUTHOW WHAYKIUHU TOJIS JIMHHOTO MPSIMOTO MPOBOJAHHMKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJHUKA,
KATYLIKU C TOKOM.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevicTBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

Habmoienue nBM>KeHUs My4yKa JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI AEHCTBUS 3IEKTPOU3MEPUTEIBHOTO IPUOOPa MAarHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

HccnenoBanre MarHuTHOTO OIS TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeMCTBUS IOCTOSIHHOTO MarHUTa HA PAMKy C TOKOM.

N3mepenue cuiibl Amnepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenre MAarHUTHOW MHAYKIIMY Ha OCHOBE U3MEPEHUs CUIIBI AMIepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SBneHue 37eKTpOMarHuTHOM MHAYKIMH. [loTok BekTtopa MarHuTHOW MHAYKIMU. DJIC nHAYKIMH. 3aKOH 3JIEKTPOMArHUTHON
nHaykuuu @apanes. Buxpepoe anekrpuueckoe nose. Toku Dyko.

O/1C uHIYyKIHUH B POBOJHUKE, IBMXKYLIEMCS B OJHOPOJTHOM MarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NunyktuBHOCTH. KaTyiika MHIYKTUBHOCTH B LIEMHU OCTOSIHHOTO TOKa. SIBneHne camonnaykuuu. 9J{C caMOMHIyKIIMK.

DHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCcTpOMCTBA U TEXHOJOTMYECKHUE MPOLIECCHl: NMHAYKIMOHHASA I1€4Yb, COJICHOUI, 3allliTa OT AJIEKTPU3ALUN TEN
MIPH JIBM>KEHUH B MAarHUTHOM T10JI€ 3EMJIH.

Jemoncmpayuu.

Habmonenue siBieHNs 31€KTPOMAarHUTHOM UHIYKITUH.

Hccnenosanue 3aucumocty JJ]C HHAYKIIMH OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanennie MmarauTa B aTFOMUHUEBOM (MEIHOMN) TpyOe.



SIBneHre cCaMOUHAYKIUU.

Uccnenosanue 3apucumoctu IJIC caMOUHIYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B IETIH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomol, nPAKmMuKym.

HccnenoBanue sBIEHUS 2JIEKTPOMATHUTHOM UHAYKIIUH.

Onpenenenrne UHAYKIIMU BUXPEBOTO MAarHUTHOTO TOJISI.

Uccnenosanue siBICHUS] CAMOUHIYKIIAH.

COopka Mo1enu JIEKTPOMarHuTHOTO TeHepaTopa.

Pa3nen 5. Kosie0aHus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneovanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

IMapmonunueckue konebanus. Kunematuueckoe U TMHAMUYECKOE OMUCAHKUE. DHEPIeTUUYECKOE ONMKMCaHue (3aKOH COXpaHEHUs
MEXaHMUYECKON »HHepruu). BbIBOJ JAMHAMHUYECKOTO OMNUCAHUS TapMOHUYECKUX KOJIeOaHUW U3 UX DHEPreTMUecKoro u
KHHEMAaTH4YeCKOTO OIUCaHUS.

Amvmumatyna u ¢asza kojebaHuil. CBs3b aMIUIUTYAbl KOJICOAHUN HMCXOIHONW BEIMYMHBI C aMIUIUTyJAaMU KojeOaHUN e
CKOPOCTH U YCKOPEHHUS.

ITepuon u vactora konebanuid. [lepron manbix CBOOOIHBIX KOJeOAHUM MaTeMaTHUYeCKOro MasTHHKa. [lepron cBOOOIHBIX
KoJIeOaHUM MPYKUHHOT'O MasiTHUKA.

[Tonsitue o 3aryxarmmx Konedanusx. BeiHyxaeHHbie konedanus. Pesonanc. PesonancHas kpuas. BiusHue 3aryxanus Ha
BU/JI PE30HAHCHOM KPUBOM. ABTOKOJICOaHUS.

TexHuyeckre yCTpOWCTBA U TEXHOJOTMUECKHE MPOLECChl: METPOHOM, Yachl, Kayeldu, MY3bIKaJIbHbIE HWHCTPYMEHTHI,
celicmorpad.

Jemoncmpayuu.

3anmch K0Jae0aTeILHOTO IBYIKEHHUS.

HaOmnronenue He3aBUCUMOCTH MEPHUO/Ia MAJIbIX KOJIEOaHUM Tpy3a HA HUTH OT aMILUTUTY/IbI.

UccnenoBanue 3atyxaromux Kojie0aHui U 3aBUCUMOCTH TIepro/1a CBOOOIHBIX KOJIEOaHUN OT COMPOTHUBIICHHUS.

UccnenoBanue konedbaHuit rpy3a Ha MAaCCUBHOM MPYXKUHE C 11EJbI0 (OPMUPOBAHUS MPEICTABICHUN 00 UJI€aIbHOW MOJIETU
MPY>KUHHOTO MasiTHUKA.

3aK0H COXPaHEHUS SHEPTUH MPU KOJCOAHUIX Tpy3a Ha MPYKUHE.

UccnenoBanue BoIHYXICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmMuKym.

N3mepenne nepruoaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.

N3yuyenune 3aK0OHOB JIBUKEHUSA TeJa B X0JI€ KOJieOaHUil Ha yIpyroM MojBece.

N3ydenne nBUKEHUSI HUTSAHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B PY>KMHHOM MAasITHUKE.

HccnenoBanue yoObIBaHUSI aMIUTUTY/IbI 3aTYXaIOIINX KOJIEOaHUI.

HccnenoBanue BHIHYKICHHBIX KOJCOAHUA.

Tema 2. dnekmpomacHumHnule Ko1e0aHus.

Konebarenbubiit KoHTYp. CBOOO/HBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUsI B HJI€ANbHOM KojiebaTteabHOM KoHType. Dopmyna
TomcoHa. CBsi3b aMIUTUTYIBI 3apsAia KOHAEHCATOPA C aMIUIUTY/I0M CHIIBI TOKA B KOJI€0AaTeTbHOM KOHTYpE.

3aKOH COXpAHEHMs SHEPTUH B UACAITBHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaroume 3JIeKTpOMarHuTHbIe KojieOaHusl. BbIHYKI€HHbIE 3JIEKTPOMArHUTHbIE KOJIEOaHHUS.

IlepemeHHBI TOK. MOITHOCTD IEPEMEHHOIO TOKA. AMIUIUTYTHOE U JIEUCTBYIOIIEE 3HAYCHUE CHIIBI TOKA W HAIIPSDKEHUS MIPU
pa3anyHOM GopMe 3aBUCUMOCTH IEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouaaibHbI TIEpeMEHHBbIM TOK. Pe3ucTop, KOHAEHCATOp M KaTylIKa HMHIYKTUBHOCTA B LIENH CHHYCOUIAIBHOIO
IIEPEMEHHOT0 TOKa. Pe3oHaHc ToOkOB. Pe30HaHC HanpsHKEHU.

Nneanwubiii Tpanchopmatop. [IponsBoictBo, nepenaya 1 noTpedIeHUE IIEKTPUIECKON SHEPTHH.

DKOJIOTHYECKHE PUCKH IPU MPOU3BOJCTBE NIEKTPOIHEpPruu. KynbTypa MCHOIB30BAHMS 3JEKTPOIHEPTUU B IOBCEIHEBHOM
KU3ZHU.

TexHruecKkre yCTpOWCTBA U TEXHOJOTMYECKHUE MPOLIECCHI: JIEKTPUUECKHM 3BOHOK, '€HEpaTop MEPEMEHHOr0 TOKa, JIMHUH
AJIeKTpoIiepeaay.

Jemoncmpayuu.

CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUH OT MHIYKTUBHOCTU U EMKOCTH KOHTYpaA.

OcumimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXarOMIKUX IEKTPOMArHUTHBIX KOJIEOAHUIA.

Mojiesnb 3JIEKTPOMAarHUTHOTO Te€HEPATOPA.

BoinyxneHHble CHHYCOHIaTbHbIE KOJIEOaHMsI.

Pe3ucrop, kaTtynika HHAIYKTUBHOCTH U KOHAEHCATOP B LEMU TEPEMEHHOTO TOKA.

Pe3onaHc npu nociaeaoBaTENbHOM COEAUHEHUH PE3UCTOPA, KATYIIKHM MHIYKTUBHOCTU U KOHJIEHCATOPA.



Y CTpolCTBO M IPUHITUT ICUCTBUS TpaHcPopmaTopa.

Mopens TUHUYU AIEKTpONEepeaauH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

Hccnenoanne nepeMEHHOr0 TOKa 4epe3 MOCIEI0BATENBHO COEINHEHHBIE KOHAEHCATOP, KATYIIKY U PE3UCTOP.

HabGmoienue >meKTpoOMarHiTHOTO pEe30HaHCa.

Uccnenosanue paboThl ICTOYHUKOB CBETA B LIETIH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 6OJIHDI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpoctpaneHus. IlomepeuHble W mOpojosibHBIE BOJHBL. llepuoa, ckopocTh
pacrpocTpaHeHus U JjiuHa BoJHbI. CBOMCTBA MEXaHUUECKUX BOJIH: OTPAXKECHUE, MpesioMIIeHHue, UHTepPepeHIus U Tudpaxius.

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

[ITymMoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCJIOBUS M3JIy4€HUs OJJIEKTPOMArHUTHBIX BOJIH. B3anMHasi opueHTalusi BEKTOPOB B
AIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa 2JEKTPOMATHUTHBIX BOJIH: OTPAKECHUE, MPEJIOMIICHUE, MOJIsipu3aius, nuuTepdepeHius u qudpaxus.

[Ixana ’MeKTpoMarHuTHLIX BOJIH. [I[puMeHeHre 2JIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEIBI.

TexHuYecKkre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTBI, pajap, paJIuONpPUEMHHK, TEIEBU30P,
aHTeHHa, Teneon, CBYU-nieun, ynbTpa3ByKoBasi JUArHOCTUKA B TEXHUKE U MEIUIUHE.

Jemoncmpayuu.

OO6pa3zoBaHue M pacpOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Kone6mronieecst Teo0 Kak UCTOYHHK 3BYKa.

3aBUCUMOCTh JJIMHBI BOJHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue otpakeHus U PEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nuntepdepeHru 1 Auppakiiui MEXaHUYeCKUX BOJIH.

AKYCTUYECKHU PE30OHAHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHUE.

HaGnronenue cBs3M rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIATYI0M U 4YaCTOTOM KOJIeOaHUM.

WccnegoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPENOMIIEHUE, MOJspu3anus, Judpakuus, nHTephepeHIus.



Oo6napyxeHue nHHPAKPACHOTO U YIABTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonmHEHOE paclpOCTpaHEHNE CBETA B OAHOPOAHOM cpene. Jlyd cBeTa. ToueuHbI HCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n3obpaxeHuii B miockom 3epkaie. Chepudeckue 3epkaa.

[Ipenomienue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelnb mpenoMiaeHus. OTHOCUTENbHBIA MOKa3aTelh
npenomiieHUs. [IO0CTOSSHCTBO 4acTOThI CBETa M COOTHOUIEHWE JJIMH BOJH IPU INEPEXO0JIE MOHOXPOMATHYECKOIO CBETa 4epe3
IPaHUILy pa3zesia JByX ONTUYECKUX CPE/.

Xop myueii B mpusme. [ucnepcus cBera. CroxkHbli cocTaB Oenoro ceera. L{Ber.

[lonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHblid yroi NoJHOro BHyTPEHHETO OTPaXKEeHHSI.

Cobuparoniie u pacceuBaronve JuH3bl. ToHkas nuH3a. DOKYCHOE pacCTOsSHHUE W ONTHYECKas Cuja TOHKOW JIMH3BI.
3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOW C(epruyecKoil JMH3bI OT €€ TEOMETPUU M OTHOCHTEIIBHOTO TMOKa3aTels
MIPEJIOMIICHUSI.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xox ay4a, IPOIICAIIETo JIMH3Y 01 MPOU3BOILHBIM YIJIOM K €€ TJIaBHOM onTHyeckoi ocu. [loctpoeHne n3o0pakeHUi TOUKH
¥ OTpEe3Ka MPsIMOM B COOMPAIOINX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubopsl. Pazpemiaromast cmiocodHoCTh. ['11a3 Kak onTHYecKas cucTeMa.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Matepdepennus ceera. KorepeHTHbIE HCTOYHUKH. Y CJIOBUS HAOIIOICHUSI MAaKCUMYMOB U MUHUMYMOB B
uHTephEPEHITMOHHON KapTUHE OT JIBYX KOT€PEHTHBIX HCTOYHUKOB. [IpuMepsl Kiaccuueckux UHTEPHEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpaxiumonHas pemérka. YcloBue HAOMIOAEHUS TJIABHBIX MAaKCHUMyMOB TIpH TaJCHUHU
MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuueckue YCTpOMCTBA M TEXHOJOTMYECKHME TMPOILECChl: OYKH, Jiyna, Mepuckomn, Qoroannapar, MHKPOCKOII,
MPOCKITMOHHBIN arapar, MPOCBETICHUE ONTUKH, BOJIOKOHHAS ONTHKA, TU(PPAKITUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.

Hccnenosanne npeioMIeHUs CBETA.



Ha6nronenue moHOTo BHYTPEHHETO OTpakeHus. Mojienb CBETOBOIA.

UccnenoBanue xoja CBETOBBIX MTYYKOB Y€pE3 IIOCKOMAPAIIIEIbHYIO IIJIACTUHY U MIPU3MY.

HccnenoBanue cBOHCTB N300pakeHUH B JIMH3aX.

Mojienn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenue natepdepeHnu cBera.

Habmronenne 11BETOB TOHKUX IUIEHOK.

Ha6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON permETKY.

Habmronenune nudpakiimoHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBera.

Habmnronenue nonsipusanuu cBeTa.

[IpumeHeHue MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuii skcnepumenm, nadopamopmusvie padbomul, nPAKMUKYM.

N3mMepenune nmokaszaresns NpeoMIICHUS CTEKIIA.

HccnegoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BEUIECTBA (Ha MPUMEpPE KUIKUX JIUH3).

N3mepenne poKyCcHOTO pacCTOSHUS pACCEUBAIOIINX JIMH3.

[Tonyuenne n300pakeHUsI B CHCTEME U3 IMIOCKOTO 3epKayia v JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KonctpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Haobnronenue nudpakiuuu, nuaTepdepeHIUN U MOJISIpU3alui CBETA.

N3ydenue nossipuzaliuu CBETa, OTPaXKEHHOTO OT MOBEPXHOCTH JUAJICKTPHUKA.

N3yuenne naTepPEpEeHIINY JIa3ePHOTO U3ITyUYCHUS Ha IBYX IIETISX.

Habmronerune nqucnepcun.

Habmronenue u ucciaegoBanue TuPppakiiMOHHOTO CIEKTPA.

HN3mepenune UIMHBI CBETOBOM BOJIHBI.

[Tonyuenue ciekTpa U3IyuyeHUs] CBETOAMO/1a MPU MOMOITH JUDPAKITMOHHON PEIIETKY.

Pa3znes 6. OcHOBBI cIeNUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH.

['paHn1IBI NPUMEHUMOCTH KIACCHYECKOU MeXxaHUKU. [loCcTyaTel cnennanbHOM TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBal. I[IpeoOpazoBanus Jlopenma. VYcioBue nOpuUUIUMHHOCTH. OTHOCHTENBHOCTh
OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHU U COKPAIICHUE JIUHBI.



DOHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBs13b MacChl € BHEPTUEN U UMITYJIbCOM PEIITUBUCTCKON YaCTULIBI. DHEPTHUSI IOKOS.

TexHuyeckne ycTporucTBa U TEXHOJIOTHUECKHE MPOLECCHI: CITYTHUKOBBIE TPUEMHUKHU, YCKOPUTEIH 3apSyKEHHBIX YaCTHIL.

YyeHnueckuit SKCIIepUMEHT, J1abOpaTopHbIe PaOOTHI, MPAKTUKYM.

OmnpeneneHre UMITYJIbca U SHEPTUU PEIATUBUCTCKUX 4YacTull (Mo ¢oTtorpadusM TPEKOB 3apsXKEHHBIX YaCTHUI] B MAarHUTHOM
rnoJje).

Pasznen 7. KBanToBast pusuka.

Tema 1. Kopnyckynapno-601n060ii Oyaausm.

PaBHOBecHOE TerIoBOE M3NMyuyeHUe (M3ydyeHue abCONIOTHO YEPHOTO Tena). 3akoH cMmelleHus Buna. ['mnote3a Ilnanka o
KBaHTax.

DOTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®ororpdext. OnbiTel A. I'. CroneroBa. 3akoHbl pororddekra. YpaBHenue OiinHmTerHa mia (otodddekra. «KpacHas
rpanuia» ¢potodddexra.

JlaBieHue cBeTa (B YaCTHOCTH, AABJICHUE CBETAa Ha AOCOIIOTHO MOIVIOIIAONLYI0 U aO0COIIOTHO OTPa)KaroUIyt0 OBEPXHOCTB).
Omwitel I1. H. JIeGenena.

Bonnossie cBolicTBa yactuil. Bonusl ne bpoitnd. JlnmHa BosiHbl 1€ Bpoiins v pa3mMepbl 00J1acTH JTOKAJIM3alUU IBHXKYIIECHCS
gacTuilsl. KopnyckynsapHo-BoHOBOM ayanusM. udpakiys 3JeKTPOHOB Ha KpHUCTAJIIaX.

Cneunduka usmepennit B Mukpomupe. CooTHoleHus Heonpenenéunocteit [ eiizendepra.

TexHuyeckue ycTpoilcTBa M TEXHOJIOTMYECKHE TPOIECCHl: CIEKTPOMETP, (OTORIEMEHT, (POTONATUMK, TYHHEJbHBIH
MUKPOCKOII, COJIHEYHasi OaTapest, CBETOIUO/I.

Jemoncmpayuu.

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOU IJIACTUHOM.

UccnenoBanue 3akoHOB BHeHETo (poTodddekra.

HccnenoBanue 3aBUCUMOCTH COMPOTUBIIEHUS TTOJIYIIPOBOJHUKOB OT OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnenoBanue goropesncropa.

N3mepenne nocrosinHoi [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHUS.



Tema 2. Duzuka amoma.

OnbIThI O UCCIIEIOBAHUIO CTpoeHUs atoMa. [Inmanerapnas mozaens atoma Pezepdopa.

[Toctynatel bopa. M3nydenue u noriomieHre GOTOHOB MpHU MEPEX0/ie aTOMa ¢ OJHOTO YPOBHS SHEPTUU Ha JIPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN 3HEPTUHA ATOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3TTydYeHHUE cBeTa. Jlazep.

TexHuYeckre yCTpPOMCTBA M TEXHOJIOTUYECKUE MPOLECChl: CHEKTPAbHBIM aHamu3 (CHEKTPOCKOM), Ja3ep, KBAHTOBBIM
KOMIIBIOTED.

Jemoncmpayuu.

Mognens onbita Pesepdopra.

Habntonenue nuHeRyaThIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIUX YACTHUL.

Ornpenenenne JIMHBI BOJHBI JA36PHOTO U3TyYCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

Hab6nronenue nmuHeiyaToro cnekrpa.

HccnegoBanue ciekTpa pa3pe’KeHHOT0 aTOMapHOI0 BOJOPOAa U U3MEPEHHE MOCTOsTHHON Puadepra.

Tema 3. Dusuka amomHo20 A0PaA U INEMEHMAPHBIX YACHUY,

Hyxnonnas monens siapa ['eitzendepra—Banenko. 3apsia sapa. MaccoBoe uucio siapa. U3otormsl.

PannoaktuBHOCTh. AJb(ha-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyyenue.

3aKOH paJMOaKTHUBHOrO pacnaia. PagunoakTuBHbBIE H30TOIBI B npupoze. CBoWCTBa MOHU3UPYIOIIETO M3JIydeHUs. BinsHue
PaAMOAaKTUBHOCTH Ha JKUBbIE OpraHu3mbl. EcTecTBeHHbIN (OH u3nyyeHus. Jlo3umeTpus.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuibl. JledexT maccel siapa.

SAnepubie peaknuu. Jlenenne u cuHTe3 siaep. AnepHbie peakTopsl. [IpoGiiemMbl ympaBisieMOro TEPMOSIEPHOTO CHHTE3A.
DKOJIOTHYECKHE ACTIEKTHI PA3BUTHS SACPHON SHEPTETUKH.

Mertoapl perucTpaluy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHII.

QyHAaMEHTAIIbHbIE B3aUMOJCHCTBUS. baprnoHbl, Me30HbI M JienToHbl. lIpeacraBnenne o CranmaptHoi Mozenu. KBapk-
TJIFOOHHAs MOJIEb aIPOHOB.

®uzuka 3a npeaenamu CranaapTHo Moaenu. TEMHast MaTepus U TEMHas SHEPIHSL.

EnuncTBO u3nyeckoil KapTUHBI MUpA.

TexHuueckue yCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHL: JO3UMETpP, Kamepa BuibcoHa, sIepHbI peakTop, TEPMOSAECPHBIN
peakTop, aroMHasi 00M0a, MarHUTHO-PE30HAHCHAsA TOMOTpadus.



Yuenuueckuit sxcnepumenm, nadopamopusvie pabomul, nPAKMUKYM.

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

HccnenoBanue painoakTUBHOTO ()OHA C UCIIOJIB30BAaHUEM JIO3UMETpA.

N3ydenue norsomeHus: 6eTa-4acTUIl aTFOMUHHEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Drtarbl pa3BUTHA acTpoHOMHUU. [IpuKkiagHOEe 1 MUPOBO33pEHUYECKOE 3HAUCHUE aCTPOHOMUU. [[pUMEHIMOCTD 3aKOHOB (hYHM3UKU
TSI OOBSICHEHUS TIPUPOABI KOCMHUYECKHX 0OBEKTOB.

MeTtoabsl acTpOHOMHYECKUX HcclenoBaHnii. COBpeMEHHBIE ONTHYECKHUE TEJIECKOIBI, PagruoTENIECKOIbI, BHeaTMochepHas
aCTPOHOMHUS.

Bup 38€3nH0T0 HeOa. Co3Be3us, IpKUE 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBHXKCHUE.

Comnneunas cucrema.

Counnne. ConHeuHas akTUBHOCTb. cTounuk sHeprun ConHua U 3BE3.

3BE37bI, HMX OCHOBHBIC XapaKTEPUCTUKHU. JluarpaMma «CHEKTPaJIbHBIA KJIAacC — CBETUMOCTb». 3BE3ABI TJIaBHOU
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JIsl 3BE3M TJIABHOM MOCJIEA0BATEIILHOCTA. BHYTpeHHEe CTpoeHHe
3BE31. COBPEMEHHBIE TPEACTABICHUS O MPOUCXOKACHUN U 3BOIOLMHU COJIHIIA U 3BE3/. DTalbl )KU3HU 3BE3].

Muieunsiii [Iyte — Hama I'amaktuka. [lonoxxenue n apumxenne ConHua B ['amaktuke. Tunbl ramaktuk. PaguoranakTtuku u
KBazapbl. YUEpHBIE IBIPHI B S/IpaX rajakTHK.

Bcenennas. Pacmmipenne Bceenennoit. 3akon Xa06ma. PasOeranme ramaktuk. Teopust bonbmioro B3peiBa. PenmkroBoe
H3JTy4YECHHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeméunplie mpo6sieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Ha6nronenus 38é3mH0T0 HEOA HEBOOPYKEHHBIM TTIA30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKECHUN IS ONIPEIACIICHUS
MOJIO’KEHUST HEOECHBIX O0BEKTOB HAa KOHKPETHYIO AaTy: OCHOBHBIE c03Be3/1usi CeBEpHOIO MOJyIIApUs U IPKUE 3BE3IbI.

Habmronenus B Teneckon JIyHbI, TUIaHET, TYMAHHOCTEHN U 3BE3/IHBIX CKOILJICHUM.

Du3HYecKUuil MPAKTUKYM.

Croco6p1 n3mMepenus: (U3NIECKUX BEITUYMH C WCIOJIb30BAaHUEM AHAJOTOBBIX M IUGPOBBIX W3MEPUTEIBHBIX MPUOOPOB U
KOMITHIOTEPHBIX TATYMKOBBIX CUCTEM. AOCONIOTHBIE U OTHOCUTEBHBIC TIOTPENTHOCTH U3MepeHui Guznuecknx BeandnH. OreHka
rpaHuUll OTPEIIHOCTEM.



[IpoBeneHne KOCBEHHBIX H3MEPEHUM, HCCIIEJOBAHMM 3aBUCUMOCTEH (U3MUECKUX BEIMYMH, MPOBEPKA MPEIIOKEHHBIX
runote3 (BeIOOp U3 pabOT, OMHCAHHBIX B TEMAaTHYECKUX pa3AefiaX «YUEeHHYECKHUH HSKCIEpUMEHT, JabopaTopHble paboTHI,
MPAKTHKYM).

O06o001maonee NOBTOPEHHUE.

O0001eHne U cucTemMaTu3alus CoAepKaHus pasaesoB Kypca «MexaHuka», «MoiekyisipHas (U3UKa U TEPMOJUHAMUKAY,
«OnexkrpoauHamuka», «Konebanus u BOJHBD, «OCHOBBI CHEIHUATBHON TEOPUM OTHOCUTEIIBHOCTH», «KBaHTOBas ¢u3uKay,
«IIeMEHTHI aCTPOHOMHH U aCTPOPUBUKI.

Ponb ¢u3uku M acTpOHOMHMHM B SKOHOMMYECKOH, TEXHOJIOTMYECKOM, COLMAaIbHOM M 3TUYECKON cdepax IesTeNbHOCTH
YelioBeKa, pOjdb M MECTO (PU3MKM U acCTPOHOMHMHM B COBPEMEHHOW HAay4YHOM KapTHHE MHUpa, 3HAYEHHE OIMCATENbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSACHUTENBHON M NPOTHOCTHYECKOW (PYHKIUH (PU3MUECKON TEeopuHu, pojb (PU3UUYECKON TEOpUuu B
(hopMHUPOBAHUU MPEACTABICHUN O (U3HUECKON KapTUHE MHUpPA, MECTO (PU3UUYECKON KapTHUHBI MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca (pu3nku yriyosi€HHOro ypoBHs B 11 kiacce ocymecTBisieTcs ¢ Y4ETOM COAEPKATEIbHBIX MEKIPEIMETHBIX
CBA3EH C KypcaMH MaTeMaTUKu, OMOJIOTUU, XUMUH, reorpaduu U TEXHOJIOTUH.

Mesicnpedmemuvie NOHAMUA,CEAZAHHDLE C U3YUEHUEM MEMOO06 HAYYHO20 NOZHAHUA: SIBICHNUE, HAYYHBIN (akT, THUIIOTE3a,
¢usnueckas BeIMYMHA, 3aKOH, TEOpUs, HAOIIOJEHHE, SKCIEPHUMEHT, MOJEIUPOBAaHUE, MOJENb, HU3MEpPEHHUE, MOTPEIIHOCTU
WU3MEPEHUM, U3MEPUTENbHBIE MPUOOPHI, IIU(PPOBaAs 1abopaTOpHsl.

Mamemamuxka: peimieHue cuctembl ypaBHeHHH. TpuroHomerpuueckue (yHKIUH: CUHYC, KOCHUHYC, TAHT€HC, KOTaHIEHC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOKJECTBO. BEKTOpHl M MX MPOEKIHMH HA OCU KOOPAMHAT, CIIOKEHHE BEKTOpoB. [Ipon3BoaHbIe
aneMeHTapHbIX QyHKIui. [Ipu3Haku mogoOus TpeyroibHUKOB, ONPEAEICHHUE IUTOIIAIN IIOCKUX (Uryp u oobEma Ted.

Buonozua: anextpuueckue SBICHUS B )KUBOM MPUPO/JIE, KoJieOaTeIbHbIe IBUKEHUS B )KUBOM MPUPOJIE, SKOIOTMUECKUE PUCKU
IIPU MPOU3BOJCTBE AIEKTPOIHEPTHH, AJIEKTPOMATHUTHOE 3arps3HEHUE OKPYKArOLIEH Cpelbl, YyJIbTPa3BYKOBAas IHAarHOCTHKA B
MEJUIIMHE, ONITUYECKHE SIBJICHUS B KUBOM MPUPOJIE.

Xumuna: CTPOCHHE AaTOMOB M MOJEKYJ, KpHUCTANIMYECKas CTPYKTypa TBEPABIX TeEJ, MEXaHU3Mbl OO0pa3oBaHUs
KPUCTAJUIMYECKON PEIIETKY, CIIEKTPAJIBHBIN aHAJIN3.

T'eozpaghus: marHuTHBIE MONIIOCA 3€MIIH, 3aJI€KM MAarHUTHBIX Py, POTOChEMKA 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonozua: npuMeHeHNE MOCTOSIHHBIX MAarHUTOB, AJIEKTPOMATrHUTOB, 3JIEKTPOABUraTelb k00U, reHepaTop MepeMEeHHOTO
TOKA, UHAYKIMOHHAs I€Yb, JINHUU 3JIEKTPOIepeiay, IEKTPOABUraTeNb, Paaap, pPaIuoNpuéMHIK, TEJIEBU30p, aHTEHHA, TeNe(OoH,



CBUY-neub, ynbTpa3ByKOBas JUArHOCTUKAa B TEXHHKE, MPOEKIMOHHBIA ammapar, BOJOKOHHAs ONTHKa, COJIHEYHas Oarapes,
CIIyTHUKOBBIE IPUEMHUKH, SIACPHAs YHEPTETUKA U SKOJIOTUYECKUE ACTIEKTHI €€ Pa3BUTHSL.

[UNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMSBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yJbTaTbl OCBOCHHUS yueOHOro mpeamera «®Pu3ukay MAOKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
0o0yJaromuxcsi PyKOBOACTBOBAThHCS CPOPMHUPOBAHHON BHYTPEHHEW MO3MIMEH JTUYHOCTH, CUCTEMOH IIEHHOCTHBIX OPHEHTAIIMM,
MO3UTUBHBIX BHYTPEHHUX YOEKJEHHM, COOTBETCTBYIOLIUX TPAAUIIMOHHBIM I[EHHOCTSAM POCCUMCKOro OOIIECTBA, pacUIUpEHUe
YKA3HEHHOTO OIIbITA U OIBITA JEITEIBHOCTH B MPOIECCE PEATN3AMU OCHOBHBIX HAMPABICHUN BOCIIUTATEIBHON NEATEIBHOCTH, B
TOM YHCJIE B YACTH:

IPAKIAHCKOTOBOCIIUTAHMS S

e CchOpPMUPOBAHHOCTh TPAXKJIAHCKON MO3UIMU OOYYAIOMIETOCS KaK aKTUBHOIO W OTBETCTBEHHOTO UJIEHa POCCUHCKOTO

00IIIeCTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYETOBEYECKUX T'YMAaHUCTUUECKUX U ICMOKPATUYECKUX [ICHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO ACSATEILHOCTh B MHTEPECax IrpakJAaHCKOro OOIIECTBA, YYaCTBOBATh B CAaMOYINPABJICHUHU B

o0pa3oBaTeIbHON OpraHU3allly;

e YMEHHE B3aUMOJICHCTBOBATH C COIMATIbLHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSIMU U HA3HAUYCHUEM;

e TOTOBHOCTH K TYMAaHUTApPHOM U BOJIOHTEPCKOU ESATEIBHOCTH.

NATPUOTHYECKOTOBOCIIMTAHUSA:
e CchOPMUPOBAHHOCTH POCCUHUCKOM IpaKJaHCKOW MICHTUYHOCTH, TATPHOTHU3MA;
e IICHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKCHHSIM POCCHUUCKHX YYEHBIX B 00JIacTh (PU3UKH H
TEXHUKE.
JAYXOBHO-HPABCTBEHHOTOBOCTIMTAHMS
e copMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHNUS,
e CHOCOOHOCTH OILICHMBATh CUTYyallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICh HA MOpPaJIbHO-HPABCTBEHHbIC
HOPMBI U LIECHHOCTH, B TOM YHUCJI€ B I€STEIILHOCTH YYEHOTO;
e OCO3HAHHWE JUYHOTO BKJIa/a B TOCTPOCHHE YCTOMUYUBOTO OYIYIIIETO.



3CTETUYECKOTOBOCTIMTAHMS
e OCTETHYECKOE OTHOIIECHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIET0 (PU3HUUECKON HayKe.
TPY/AOBOIOBOCIIMTAHUS
e UHTEpEC K Pa3iMYHbIM chepaM MpodecCHOHANBHON AEATEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DU3UKON U TEXHHUKOM,
yMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyayliei mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KIU3HEHHBIC TUIaHBI,
e TOTOBHOCTbH U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPA30BAHUIO B 00JIACTH (PU3UKU HA TPOTSHKEHUU BCEH )KU3HMU.
IKOJIOTNYEeCKOTOBOCTINTAHMS
e c(hOpPMHUPOBAHHOCTH IKOJOTUYECKOU KYJIbTYpPbl, 0OCO3HAHUE II100AJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM;
e IUIAHMPOBAHHUE M OCYIIECTBJICHHUE JIEHCTBUI B OKpYXalolUlel cpeie Ha OCHOBE 3HAHUS LENeld YCTOWYMBOTO Pa3BUTHS
YeJIOBEYECTBA;
e pacIIMpEeHHE OMbITA ACATEILHOCTH IKOJIOTUIECKON HAMIPABICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUHN IO (hH3HKeE.
HEeHHOCTHUHAYYHOTONO3HAHMS
e c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHsS (PU3MUECKON HAYKH;
e OCO3HAHME LIEHHOCTH HAY4YHOW JIE€ATEIbHOCTH, TOTOBHOCTh B Ipoliecce U3YYeHUs (PU3MKH OCYIIECTBIISATH NMPOECKTHYIO U
HCCIIEIOBATENCKYIO A TEIbHOCTh MHANBUAYATBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
ba3oBblesiornyeckueelicTBus:
e CaMOCTOSITENHHO (DOPMYTUPOBATH M AKTYyaIU3UPOBATH MPOOIEMY, pACCMaTPUBATh €€ BCECTOPOHHE;
e ONPEAETATH LETU AEATCIBHOCTH, 33J1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKECHUS,
e BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTPUBAEMbIX (DU3NUYECKUX SIBJICHUSX;
e paspabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI C YIETOM aHAIIM3a UMEIOIITUXCSI MAaTepUANTbHBIX U HEMaTepHATBHBIX PECYPCOB;
e BHOCHUTb KOPPEKTHBBI B JESTEIBHOCTh, OLICHUBATH COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OLICHUBATH PUCKHU IOCIJIEICTBUN
JICITEAbHOCTH,
e KOOPJHMHHUPOBATH U BHITIOJHATH Pa0OTY B YCIOBUAX PEaIbHOTO, BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aMMO/ICHCTBUS;
e Ppa3BHUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBblencciienoBaTe/IbCKHEAECHCTBUS .
e BJIAJICTh HAYYHOU TEPMHUHOJOTHUEH, KIIFOUEBHIMU MTOHSATUSIMH U METOAAMH (PU3MUECKON HAYKU;



BJIa/IETh HAaBBIKAMH Y4YEOHO-MCCIIEOBATEIbCKONM W MPOEKTHOM NEATENbHOCTH B 00acTH (PU3MKH, CIOCOOHOCTHIO H
TOTOBHOCTBIO K CaMOCTOATEIBbHOMY TMOMCKY METOJOB peUIeHUs 3agady (U3NYECKOTO COJEp)KaHus, MPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

BJIA/I€Th BUJIaMU JIEATEIBHOCTH O MOJyYEHUIO HOBOTO 3HaHMsI, €r0 MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHHIO B
pa3IMYHBIX YUYEOHBIX CUTYALHUSIX, B TOM YUCJIE NIPU CO3/1aHUU YYEOHBIX IIPOEKTOB B 001aCTH (DU3UKY;

BBISIBJISITH MPUUMHHO-CJICACTBEHHBIC CBA3M W aKTyaJlH3WPOBATh 3ajady, BBIIBUTaTh THUIOTE3y €€ pElICHUs, HaXOJIUTh
apTyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX YTBEPXKICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJE pEIICHUs 3aJaud pe3yJIbTaThl, KPUTHUYECKH OLEHUBATh HX JOCTOBEPHOCTD,
IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSX;

CTaBUTb U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON IEATEIbHOCTH, B TOM YUCIIE NIPU U3YUEHUHN (PU3HKHY;
JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;,

YMETh NMEPEHOCUTH 3HAHUS M0 (PU3MKE B IPAKTHUECKYIO 00JaCTh KU3HEACATEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpPUTrHHAIbHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

Pabora ¢ unpopmaunmeii:

BJIa/IeTh HaBBIKAMU MOIY4YEeHUsI HHPOpMAMHU (HU3UUECKOTO COJIEPKaHUs U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIIBHO
OCYIIECTBIIATh TIOWUCK, aHalIM3, CHCTEMAaTH3alMI0 W UHTEpIpeTalrio HH(OpMAlUK pPa3IUYHBIX BUAOB U (opM
IIPEACTABIICHHUS;

OLICHUBATh0CTOBEPHOCTHUH(OPMALIHH;

UCIIOJIb30BaTh CpPEeACTBA HHQPOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTMH B PEHICHHMH KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX M OpPraHU3AIlMOHHBIX 33Ja4 C COOJII0JIeHHEM TpeOOBaHUI 3PrOHOMHMKH, TEXHUKU O€30MacHOCTH,
TUTHUEHBI, pecypcocOepeKeH s, MPaBOBBIX U ATUUYECKUX HOPM, HOPM HH(OPMALIMOHHOW OE€30MacCHOCTH;

CO3/71aBaTh TEKCThl (PU3NYECKOTO COJEPKAHMS B pa3IU4HbIX QopMaTax ¢ ydéToM HazHayeHUs MHGOPMALMH U IIeJIEBOU
ayJIuTOPHH, BHIOUpPAs ONTUMANIbHYIO (DOpPMY MPEACTaBICHUS U BU3YATU3ALUH.

KoMMyHuKaTHBHBbICYHHBEpPCATbHbICYyYeOHbICICHCTBHA:

OCYIIECTBISATH OOIICHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JEATEINBHOCTH;

pacrno3HaBaTh MPEANOCHUTKYA KOHPIUKTHBIX CUTYAIMl U CMATYATh KOH(IUKTHL;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOXO TOUYKY 3PEHMS C UCIIOIb30BAHUEM A3BIKOBBIX CPE/ICTB;
IIOHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U HHAUBUAYAIbHON padoOThI;



BBHIOMPATh TEMAaTUKY M METOJbI COBMECTHBIX JEHCTBUU C YYETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaXKIOTO UjieHa
KOJIIIEKTHBA;

IPUHUMATh IICJIM COBMECTHOH JIESITCIIbHOCTH, OPTaHM30BBIBATh M KOOPAUMHUPOBATH JCHCTBHUS IO €€ JTOCTHXKCHHIO:
COCTaBJISITh IUIAH JACHCTBUM, paCIpeNeIsITh POJIH ¢ y4ETOM MHEHUH yYaCTHHUKOB, OOCYXHaTh pe3yJbTaThl COBMECTHOM
paboTHI;

OIICHWBAThH KaueCTBO CBOETO BKJIa/Ia U KAKJIOTO YJaCTHUKA KOMAH/IbI B OOITUH pe3yIbTaT M0 pa3paO0TaHHBIM KPUTEPHUSIM;
MpeiaraTh HOBBIC MTPOEKTHI, OIICHUBATH HUJIEH C TIO3UITUH HOBU3HBI, OPUTHHAIILHOCTH, MPAKTHIECKOW 3HAYMMOCTH;
OCYILIECTBIIATh TO3WTUBHOE CTPATETHUYECKOE IIOBEJICHHE B Pa3IMYHBIX CHUTYallUsIX, TPOSBIATH TBOPUYECTBO U
BOOOpakeHHE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYUIECTBIIAThH MTO3HABATENIbHYIO JE€ATEIbHOCTh B 00J1aCTH (PU3UKHU U aCTPOHOMUH, BBISIBISTH TPOOJIEMBI,
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/aUH;

CaMOCTOSITEIIBHO COCTABJIATh IUIAH PEUICHUs PACUYETHBIX U KAYECTBEHHBIX 3aad, IUIAH BBINOJHEHMS IPAKTUYECKOU
PaboOTHI ¢ YUYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEMOUYTEHUIA;
JABATHOLICHKYHOBBIMCHUTYALIUSIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0si OTBETCTBEHHOCTh 3a PELICHUE;
OLICHHUBATHIIPUOOPETEHHBINOIBIT;

CcocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO 3PYIULHMM B 00JacTH (PU3HKH, IOCTOSIHHO TMOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTpOﬂb, IMOIUOHAJIbHBINUHTEJIEKT:

JaBaTh OLEHKY HOBBIM CUTYallsIM, BHOCUTb KOPPEKTUBBI B IEATEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB LIENAM;
BJIQJIETh HABBIKAMH MO3HABATEIHLHON pedIeKCHHM KaK OCO3HAHHUS COBEPIIAEMBIX JIEUCTBUN U MBICIUTEIBHBIX MPOIIECCOB,
UX PE3yJIbTATOB U OCHOBAHMM;

UCIIO0JIb30BaTh IPUEMBI peICKCUH JIJIs OLIEHKU CUTYallUuU, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELIEHUS 110 UX CHUKEHUIO;

NPUHAMATh MOTUBBI U APTYMEHTBI APYTUX IIPU AHAIU3E PE3YIIbTATOB AEATEIbHOCTH,

OpPUHUMATh ce0sl, MOHMMAas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApT'YMEHTBI APYTUX [IPU AHATU3E PE3YIbTATOB ACATEIbHOCTH,



MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mnponecce MOCTHMXKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpOorpaMMbl Mo (U3MUKE MJis YpOBHS CPEAHEro OOIIero
o0Opa3oBaHus y 00y4arOIIMXCsl COBEPIICHCTBYETCS IMOLIMOHAIBHBIN UHTEIUIEKT, MPEe/noIaraiuii copMIUPOBAHHOCTS:

CaMOCO3HaHUsI, BKJIFOUAIOIIETO CITIOCOOHOCTh MOHUMATh CBOE IMOITMOHAIILHOE COCTOSIHHE, BHIETh HAIIPABJICHUS Pa3BUTHUS
COOCTBEHHOW SMOIIMOHAIILHON cpephl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEICHUEC,
CIIOCOOHOCTH aIaITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSM U TIPOSIBIISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIONIEH CTPEMJICHHE K JIOCTH)KCHHUIO II€JIM U YCIEXy, ONTUMH3M, WHUIIUATUBHOCTD,
yMEHUE JCUCTBOBATh, HCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMIIATHUH, BKJIIOYAIOMICH CHOCOOHOCTh TOHMMATh AMOIIMOHAIBHOE COCTOSHHE JPYTUX, YYUTHIBATH €ro TpHU
OCYIIECTBIEHUH OOIIEHNs, CHOCOOHOCTh K COYYBCTBHIO M COTICPEKHUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C APYTHMH JIOJBMHU, 3a00THUTHCA,
POSIBJISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

INPEAMETHDBIE PE3VYJIBTATEI

K xonmy obydenus B 10 knacce npeaMeTHBIC Pe3yJbTaThl Ha YTIyOJIEHHOM YpOBHE JOJDKHBI OTPakaTh cPOPMHUPOBAHHOCThH Y
0oOy4Jaronuxcst yMEHUM:

MOHUMAaTh POJib (PU3UKKM B SKOHOMHUYECKOH, TEXHOJOTMYECKOW, 3KOJIOIMYECKOM, COLMAIIbHOM M 3TUYECKOM cdepax
NESTEIBHOCTH YeJIOBEKa, POJib U MECTO (PU3MKH B COBPEMEHHON HAyYHOW KapTWHE MHpa, 3HAYEHUE OINUCATEIHHOM,
CUCTEMATU3HUPYIONIEH, 0ObSICHUTEIILHON U POTHOCTUYECKON (PYHKITUN (PU3NUECKON TEOPHH — MEXaHUKH, MOJICKYJISPHOM
(bU3HKY U TEPMOIUHAMUKH, POJIb (PU3NIECKOM TeOpuHr B (HOPMUPOBAHUU MIPEACTABICHUHN O (HU3UIECKON KapTHHE MUPA;
pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJieiell (U3NUYECKUX Tell U MPOLIECCOB (SBJICHUI): HHEpIUAIbHAs CUCTEMa OTCUETa,
a0COJIIOTHO TBEPJOE TEJ0, MaTEepUalIbHAs TOYKA, PABHOYCKOPEHHOE JIBUKEHUE, CBOOOIHOE MaJieHue, a0COMIOTHO yIpyras
nedopmaiiusi, abCONIOTHO YOPYroe M aOCOJIOTHO HEYNPYroe CTOJKHOBEHHS, MOJEIM rasza, XUAKOCTH U TBEPIOTO
(KpUCTAJUNTMYECKOT0) TeJIa, UACAIbHBIN I'a3, TOUYCYHBIN 3aps]l, OTHOPOJHOE SJIEKTPUUECKOE MOJIE;

pa3nuyaTh yClIOBUS (TpaHUIBl, O0JACTH) MNPUMEHUMOCTH (PHU3NYECKHMX 3aKOHOB, MOHUMAaTh BCEOOLIUIl XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB M OTPAHUYEHHOCTb UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHATM3UPOBATh M OOBSICHATH MEXaHUYECKUE MPOIIECCHI U SBIICHUS, UCIIOI3YsI OCHOBHBIE TIOJIOKEHUS M 3aKOHBI MEXaHUKHU
(OTHOCUTENHHOCTh MEXAaHUYECKOTO NBIDKCHHS, (HOPMYJIbI KHHEMATHKA PaBHOYCKOPEHHOTO JBIKCHUS, TIPEOOpa3oBaHUs
lanuness i CKOPOCTH W MEpEeMENIEHUs, 3aKOHbI HbIOTOHA, MPUHIUIT OTHOCUTENBHOCTU [ anniiesi, 3aKOH BCEMUPHOTO
TATOTEHMSI, 3aKOHBI COXPAaHEHUSI UMITYJIbCA M MEXaHUYECKOM SHEPTUH, CBSI3b pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU, YCJOBHUS PABHOBECHS TBEPIOTO Tella), MPU 3TOM MCIOJIB30BATh MaTEeMaTHYECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh YCJOBHUS NMPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeobOpazoBanmii ['ammies, BTOPOTO U TPEThETO 3aKOHOB
HprotoHa, 3aK0HOB COXpaHEHUS UMITYJIbCA U MEXAaHUYECKOW YHEPTUU, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBaTh U OOBACHITH TEIJIOBBIE MPOLIECCHl W SIBIICHUS, HUCIOJIb3ys OCHOBHBIE TosiokeHUss MKT u 3akoHbI
MOJICKYJISIPHON (PU3MKH U TEPMOJUHAMHKHU (CBSI3b JIABJICHUS HJCAIBHOTO ra3a CO CpelHEHd KUHETUYECKOW IHEepruein
TEIUIOBOTO JIBUKEHHUS M KOHUEHTPAMEW €ro MOJIEKYJ, CBA3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEN KHUHETUYECKOU
SHEPTrUEN TEIUIOBOTO JBHMXKEHHUSI €r0 YACTHI, CBSI3b JIABJICHUS WJCATBHOrO ra3a C KOHIUEHTpalUeW MOJIEKYJ U €ro
TeMIIepaTypou, ypaBHeHne MenaeneeBa—Kianeipona, nepBblil 3aKOH TEPMOJWHAMUKHU, 3aKOH COXPAHEHHS SHEPTUH B
TEIJIOBBIX TMpOlleccax), MPHU HSTOM HCIOIb30BaTh MAaTEMAaTHUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IPUMEHUMOCTH yYpaBHeHUs1 MenneneeBa—KiianeipoHa;

aHAJIM3UPOBATh U OOBSICHSTH DJICKTPUUECKUE SBJICHUS, UCIOJIb3Ys OCHOBHBIE MOJIOXKEHUSI U 3aKOHBI AJIEKTPOAMHAMUKHU
(3aKOH COXpaHEHMS AJICKTPUUECKOTO 3apsiaa, 3akoH KylioHa, MOTEHIHAIBHOCTh AJEKTPOCTATUYECKOTO TOJIS, TPUHITUIL
CYIEPIIO3ULIUMN JJIEKTPUUYECKUX II0JIEW, IPU O3TOM YyKa3blBas YCIOBUS NPUMEHUMOCTH 3akoHa KylioHa, a Takxke
NPAKTUYECKN Ba)XKHbIE COOTHOIIEHUA: 3aKOHBbI OMa JJisl yyacTKa UENU U JJIsl 3aMKHYTOM B3JIEKTPUYECKOM 1eNu, 3aKOH
Jxoyns—Jlenna, npasuna Kupxroda, 3akonsl dapajes ais 371€KTpoIn3a);

OTMUCKHIBATh (PUBUYECKUE MPOIECCHl U SBJICHUS, UCIOJB3YsI BEIUYUHBI: MEPEMEILCHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIhC
TeJla U CUCTEMBbI TE€Jl, CHJIa, MOMEHT CHUJIbI, JABJIICHUE, NOTEHIHAIbHAS SHEPTHUs, KHNHETUYECKAasi SHEPrus, MeXaHU4YecKas
sHEprus, paboTa CUIIbI, IIECHTPOCTPEMHUTEIIBHOE YCKOPEHHE, CUila TSDKECTH, CUjla YIPYTrOCTH, CHUJia TPEHHs, MOITHOCTD,
SHEPTUS B3aUMOCHCTBUS Teja ¢ 3eMi BOIM3M e€ TOBEPXHOCTH, SHEPTHS YNPYyrou AedopMaiiviy Mpy>KUHbBI, KOJTHYECTBO
TEIJIOThI, aOCOJIFOTHAs TeMIleparypa Teja, paboTa B TEPMOAMHAMUKE, BHYTPCHHSII DJHEPTrUsl HUJCATbHOIO
OJIHOATOMHOTOrasza, pabora HACalIbHOIO Ta3a, OTHOCUTENbHAsl BIAXXHOCTh Bo3ayxa, KIIJ wuueanpHOrO TEMmIOBOro
JIBUTATENS;, IEKTPUUYECKOE TOJIE, HAMPSKEHHOCTD JIEKTPUUECKOTO MO, HAPSHKEHHOCTh MOJIST TOYEYHOTO 3apsiia Wiv
3apsHKCHHOTO I1apa B BaKyyM€ M B JUAJIEKTPHUKE, MOTEHIMAT SJEKTPOCTATHYECKOTO I0JIA, PA3HOCTh MOTEHLHMAJOB,
AJIEKTPOABMKYIIAA CHJIA, CHJIAa TOKA, HANPSKEHHE, MOIIHOCTh TOKA, JIEKTPUUYECKAass €MKOCTh IJIOCKOTO KOHJIEHCATOpa,
CONPOTHUBJIEHUE Yy4YacTKa LENH C [MOCIAEAOBATEIbHBIM UM TNApaluIeIbHbIM COECOUHEHHEM PE3UCTOPOB, DSHEPTHUsd
AIEKTPUYECKOTO OISl KOHAEHCATOPA;



OOBSCHATH OCOOEHHOCTU MPOTEKAHUS (PU3NUYECKUX SBICHHUI: MEXaHHMYECKOE JBUKEHHE, TEIUIOBOE IBMKEHHE YaCTHUIL
BEIIECTBA, TEIIOBOE paBHOBECUE, OPOYHOBCKOE ABMKEeHUE, MU Py3us, HCTTapeHre, KUTIEHUE U KOHJCHCAIIHsI, TNIaBJICHUE
U KpUCTAJUTM3AIMs, HAMPaBICHHOCTh TEIUIONEPEAaun, DSJIEKTPU3alUs TeJ, HKBUIOTCHIMAIBLHOCTh IMOBEPXHOCTHU
3apsHKCHHOTO TIPOBO/THUKA,

NPOBOJUTh HCCIICIOBAaHUE 3aBUCUMOCTH OJHON (U3UYECKOW BEIWYMHBI OT JPYrod C WCIOJIB30BAHHEM MPSMBIX
M3MEpPEHHH, IPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yIbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3NUYECKUX
BEJIMUYUH B BHUAC TpadHUKOB ¢ yu€TOM aOCOJIOTHBIX MOTPEUIHOCTEH H3MEPEHUH, JAenaTh BBIBOABI MO pPE3yJbTaTaMm
UCCJICIOBAHNUS;

IPOBOJUTH KOCBEHHBIE H3MEPEHHS (U3MUYECKUX BEIMYMH, MPU STOM BBIOUpPATh ONTHUMAIbHBIA METOJ] W3MEpPEHUs,
OIICHUBAThH A0COJTIOTHBIE M OTHOCUTEIHHBIC MTOTPEITHOCTH MPSMBIX U KOCBEHHBIX N3MEPEHUN;

MPOBOAMTH OTIBITHI IO MPOBEPKE MPEATOKEHHON TUIOTE3bI: TUIAHUPOBATH AKCIIEPUMEHT, COOUPATh HKCIIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBATH IMOTYYCHHBIE PE3yNIbTAThI U JIENATh BBIBOJI O CTATyCe MPEIJI0KEHHON THIIOTE3HI,

coOmro/laTh TpaBwiia 0OE30MacHOTO TpyJda NpH MPOBEACHUHM HCCICAOBAaHUM B paMKax Y4YeOHOro JKCIIEPUMEHTA,
IPAKTUKyMa U Y4€OHO-UCCIIEA0BATENbCKON U MPOEKTHOM JEATENBHOCTU C UCTIOIb30BAHIUEM U3MEPUTEIBHBIX YCTPONUCTB U
1a00paTOpHOTO 000PYOBAHUS;

pemath pacuéTHbIC 3a/1a4M C SIBHO 33JaHHON U HESBHO 3aJJaHHON (DU3MUECKON MOJIEIbIO: HA OCHOBAHWHU aHAIHM3a YCIOBHS
000CHOBBIBaTh BBIOOP (U3MUECKOW MOJAENIH, OTBEYArOIell TpeOOoBaHUSAM 3aJaud, NPUMEHSITh (POPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TOCTYJIaThl (DU3UYECKUX TEOPUN MPU MCIOIH30BAHUM MATEMAaTHYECKHUX METOJOB PEIICHHUs 3ajad,
IPOBOJUTH Pacu€Thl HA OCHOBAHUM HWMEIOIIUXCS JAHHBIX, AHAJTU3UPOBATH PE3YyJbTAaThl U KOPPEKTHUPOBATH METOJbI
pelIeHus ¢ Y4ETOM MOTyUYeHHBIX Pe3yIbTaTOB;

pemaTth KauyecTBEHHBIC 3a/Jauyd, TpeOyromue MPUMEHEHHsS 3HaHWK M3 pa3HBIX pPa3AeiioB Kypca (QH3UKH, a TakkKe
WHTETPAllMA 3HAHWK W3 JPYrUX MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTUYECKYIO IIEMOYKY
pPacCyXJIEHUH ¢ OTIOPOM Ha W3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UIECKUE SIBIICHUS;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUA s OOBSICHEHHS OCHOBHBIX MPHUHIIMIIOB Pa0OThl M3MEPUTEIbHBIX MPHUOOPOB,
TEXHUYECKUX YCTPONCTB M TEXHOJIOTHUECKUX TMPOIIECCOB;

IIPUBOJIUTH TIPUMEPHI BKJIaJIa pOCCUNCKHUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIICCCOB
OKPYXKAIOIIEeT0 MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA,

aHAJIM3UPOBaTh M OLEHUBATh TMOCJIEACTBUA OBITOBOM M MPOW3BOJCTBEHHOW MEATEILHOCTH YEJIOBEKa, CBSI3aHHOWU C
¢u3NYeCKUMHU  TpoleccaMd, C TO3HMIHMKA  JKOJOTHYECKOW O€30MacHOCTH, TMPEACTaBICHUH O paloHaJIbHOM



MIPUPOJIOTIONIB30BAHAM, & TAKXKE PA3yMHOM HCIOJb30BAaHUHM JOCTIKEHWA HAyKH W TEXHOJOTHH JUIS JTaIbHEUIIEro
Pa3BUTHUS YETIOBEUECKOT0 OOIIIECTBA;

NPUMEHATh pPa3jMYHbIe CIIOCOOBI paboThl ¢ nHpopManmel (pU3NIeckoro copep kaHus ¢ UCIOJIb30BaHUEM COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHH, MPU TOM HUCIOIH30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIC TEXHOJOTHHU ISl TIOWCKa,
nepepaboTKU W TPEIbSIBICHHUS y4eOHOW M HAyYHO-TIOMYJSpHOW HH(OPMAIUH, CTPYKTYpUPOBAHUS M WHTEPIPETAINH
nH(OpMAITUH, TOTYYECHHON W3 Pa3IUYHBIX HWCTOYHHKOB, KPUTHYECKH aHAJIM3WPOBATh IOIydaeMylo WH(MOpMAIuoo u
OIICHUBATH €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUH, TaK M HA OCHOBE aHAJIN3a NCTOYHUKA MH(HOPMAIIHH;
IPOSBIISITH OPTaHU3AIIMOHHBIC U MO3HABATEIBLHBIE YMEHUSI CAMOCTOSATEILHOTO MPUOOPETEHHSI HOBBIX 3HAHUI B MpOIECCce
BBITIOJIHEHUS MTPOCKTHBIX U y4eOHO-UCCIIEIOBATEIBCKUX padoT;

paboTaTh B Tpymme C WCHOJHEHHWEM PAa3JIMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh Pa0bOTy TPYMIbBI, PaMOHAILHO
pacipenesnaTh AeATeIbHOCTh B HECTAHIAPTHBIX CUTYAITUAX, aICKBATHO OIEHWBATH BKJIAJ KaXJI0T0 U3 YIACTHUKOB T'PYIIITHI
B pEIlIEHUE pacCMaTPUBAEMOM MPOOIEMBI;

NPOSBJISITH MOTHBAIMIO K Oynymied mnpodecCHOHANbHOW IEATEIbHOCTH M0 CHEIUATBHOCTIM (U3UKO-TEXHUYECKOTO
npodus.

K xoniy o0yuenus BI1 knacce nipeIMeTHBIC pe3yiIbTaThl Ha YriyOJEHHOM YPOBHE JOJDKHBI OTpa)xath C()OPMHUPOBAHHOCTH y
00y4JaronMxcst yMEHUM:

MOHUMATh poJib (PU3UKKM B HKOHOMHYECKOM, TEXHOJOTMYECKOM, COLMAIbHOM M 3THYECKOW cdepax IesTeIbHOCTH
YeJl0BEeKa, POJb U MECTO (PU3UKM B COBPEMEHHOW HAy4YHOW KapTUHE MHpPA, POJb AaCTPOHOMHUHU B MPAKTHUYECKOU
NEATEIBHOCTH ~ YEJIOBEKa W JAJbHEWIIEM  HAyYHO-TEXHWYECKOM  pPAa3BUTHHM,  3HAUYEHUE  ONMCATEIBHOM,
CUCTEMATU3HUPYIOIEH, OOBSICHUTEIBHOW M TMPOTHOCTHYECKOW (YHKIMI (QU3NYECKONH TEOpUH — DIEKTPOJUHAMUKH,
CHELHATIbHOM TEOpUUM OTHOCUTEIBHOCTH, KBAaHTOBOW (M3HUKH, poib (u3nyeckol Teopun B (HOPMHUPOBAHUU
IpeicTaBleHud 0 (U3MYECKOM KapTHUHE MHpa, MeCTO (U3UYECKOM KapTHHBI MUpa B OOILIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IIPUPOJIE;

pa3ianyaTh yCJIOBUS MPUMEHUMOCTH MojeNel (U3HUeCKUX Teld M MPOLECCOB (SIBICHUN): OAHOPOIHOE DJIEKTPUUECKOE U
OJTHOPOJIHOE MAarHUTHOE TOJs, TapMOHMYECKHE KOJeOaHWs, MaTeMaTUYeCKHUl MAasTHUK, HWACATbHBIM MpPYKUHHBIHN
MasATHHUK, TAPMOHUYECKHUE BOJIHBI, UACAIbHBINA KOJIEOATENbHBIA KOHTYpP, TOHKas JIMH3a, MOJEJIEH aTOMa, aTOMHOTO s]ipa 1
KBaHTOBOW MOJIEJIH CBETA,

pa3nuyaTh yCJIOBUS (IpaHUlbl, 00JIACTH) HNPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, I[OHUMAaTh BCEOOLIUMN XapakTep
(GyHIaMEHTAIbHBIX 3aKOHOB 1 OTPaHUYEHHOCTh MCTIOIb30BaHMS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSACHATH SJEKTPOMArHUTHBIE MPOIECCHl U SBJICHUS, MCIOIB3YS OCHOBHBIE MOJIOKEHUS U 3aKOHBI
ANEKTPOJMHAMUKH U CIIEHUAJIBbHON TEOPUU OTHOCUTEIBHOCTH (3aKOH COXPAHEHHMSI 3IEKTPUUECKOro 3apsaa, cuia Ammepa,
cwia JlopeHla, 3aKOH 3JEKTPOMarHUTHOM WHAyKUMM, npaBuio Jlenma, cBa3p OJIC caMOMHIYyKIMU B 3JIEMEHTE
AJIEKTPUYECKOW ILIETH CO CKOPOCTBIO M3MEHEHMsI CHJIbI TOKa, MOCTYJaThl CIEUUAIbHOM TEOPUU OTHOCUTEIBHOCTH
OWHIITENHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIIECCHI U SBJICHUS, UCIONb3Yys MOJOKEHUS KBAaHTOBOM (M3UKH (ypaBHEHHE
OuHmTeiHa ans GorodPdekra, MepBbld U BTOPOH MOCTyJaThl bopa, MPUHIMII COOTHOLIECHHS HEOMNpEeAeTEHHOCTEN
['eiizenOepra, 3aKkOHBl COXpPAaHEHUS 3apsIOBOTO W MAacCOBOTO YHCEN M JHEPrud B SJEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONKCHIBATH (PU3MUECKHUE IPOLIECCHI U SBIICHUS, UCTIOIb3YS BEIMYMHBI: HAPSHKEHHOCTD 3JIEKTPUYECKOTO OIS, HOTEHIIHAI
ANEKTPOCTATUYECKOIO TOJISA, Pa3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIAsl CHIIA, MHAYKIMS MAarHUTHOTO I10JIsl, MarHUTHBIN
MOTOK, cuja AMIiepa, UHIYKTUBHOCTb, 3JIEKTPOABUKYIIASL CHUIIA CAMOUHAYKIIMH, SHEPTUs MAarHUTHOTO TOJISI IPOBOJHUKA
C TOKOM, PEISITUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTHUS MTOKOSI CBOOOAHOM YaCTHIIbI, JHEPTHS U UMITYJIbC (POTOHA,
MacCOBO€ YHCJIIO U 3aps spa, SJHEPTHs CBA3H S/pa;

OOBACHATH OCOOCHHOCTH MPOTEKAHUS (PU3NYECKUX SIBJICHUI: 3JIEKTPOMArHUTHAas MHIYKLHS, CAMOMHAYKIUS, PE30HAHC,
uHTEepdEepeHIusl BOJH, Audpakiuus, IJUCHEPCHs, MOJHOE BHYTPEHHEE OTpaKkeHHE, (OTOIIEKTPUUECKUN dPdeKT
(boToaddekr), anbda- u 6eTa-pacmansl gaep, raMMa-u3TydeHHUE saep, GU3NISCKUE TPUHITUIIBI CIICKTPAILHOTO aHAIN3a U
paboTHI J1azepa;

ONPENENATh HAIPABJICHUE WHIYKIIUA MarHUTHOTO TOJIs1 IPOBOJHUKA C TOKOM, CHIIBI AMIiepa 1 cuiibl JIopeHna;

CTPOUTH U300paKEHHE, CO3/]aBAEMOE TIIIOCKUM 3€pKaJioM, TOHKOM JIMH301, U PACCUUTHIBATH €TI0 XapaKTEPUCTUKH;
IPUMEHSTH OCHOBOMOJIAralolMe aCTPOHOMUYECKHUE MOHATHS, TEOPUU U 3aKOHBI JJIs1 aHANIKM3a U OOBICHEHUS (PU3NYECKUX
MPOLIECCOB, MPOUCXOAAIMINX B 3BE3AaX, B 3BE3THBIX CHCTEMaX, B MEKIaJIAKTUYECKOM cpeJie; IBHKEHUS HEOECHBIX TeT,
ABOJIIOIMH 3BE311 U BeenneHnowu;

IPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEM (DM3MUECKMX BEIMYUH C MCIOJb30BAaHUEM MPSAMBIX HM3MEPEHUH, MpHU 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YNbTAThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHJIE
rpa@uKoB ¢ y4€TOM abCOMIOTHBIX MOTPEUTHOCTEN U3MEPEHUH, JIeJIaTh BBIBOIBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;
MPOBOANTH KOCBEHHbIE HM3MEPEHUS (PU3MYECKHX BEIUYMH, NMPU STOM BBIOMpPATh ONTHUMAJBHBIA METOJl W3MEPEHHS,
OLICHHMBATh A0COJIIOTHBIE U OTHOCUTEIbHBIE OTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;

IPOBOJIUTH OMBITHI IO MPOBEPKE MPENIOKEHHON TMIOTE3bl: IUNIAHUPOBATH HKCIIEPUMEHT, COOUPATh HKCIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBATh MTOJIyYE€HHbIE PE3YJIbTAThl U JAENIaTh BBIBOJ O CTATyCE MPEJIOKEHHON TUIIOTE3bL;



ONKCHIBATH METO/BI IMOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUI;

coOmofaTh mpaBuia O€30MacHOrO TpyJAa MpU TMPOBEACHUU MCCIACAOBAaHWN B paMKax Y4YeOHOTO 3SKCIEpUMEHTa,
PaKTUKyMa U Y4eOHO-UCCIIEA0BATEIbCKOW U MPOEKTHON JEATENHHOCTH C UCIOJIB30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U
J1a00paTOPHOTO 00OPYAOBAHNS,

pemaTh pacuéTHbIE 3aJ]a4M C SBHO 33JIaHHON U HESIBHO 3aJJaHHON (PU3MYECKON MOJEIIbIO: HA OCHOBAaHUU aHAJIU3a YCIOBUS
BBIOMpaTh (PU3NYECKUE MOJIENH, OTBEUAIOLIUEe TPEOOBAHUAM 3a/ladyM, IPUMEHITh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNAThl (PU3MUYECKUX TCOPHUIl IPU HCIIOIH30BAHUM MAaTEMAaTUYECKUX METOJIOB PELICHUS 3a/1ad, MPOBOIUThH PacuEThl Ha
OCHOBAHWM HMEIOIIMXCA JaHHBIX, AHAJIU3UPOBATh pPE3YyJbTaTbl W KOPPEKTHUPOBATH METOABI PEHIEHUS C Y4YETOM
[OJIyYEHHBIX PE3YyJIbTaTOB;

pemiaTh KayeCTBEHHbIE 3a/Jaud, TPEOYIoIMe NPUMEHEHMs 3HAHMM M3 pa3HbIX pPa3lesnoB Kypca (U3HMKH, a TaKxKe
MHTETPAllMM 3HAHWM W3 JPYrUX IMPEIMETOB €CTECTBEHHO-HAyYHOIO IMKJIA: BBICTPAUBaTh JIOTUYECKYIO LEMOYKY
paccyXaeHu ¢ ONOPON Ha U3yUYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS;

UCIIOJb30BaTh TEOPETUUECKUE 3HAHUA A OOBSICHEHHS OCHOBHBIX MPHUHIMIIOB Pa0OThl M3MEPHUTENBHBIX NPUOOPOB,
TEXHUYECKUX YCTPOUCTB M TEXHOJIOITMYECKUX ITPOLIECCOB;

MPUBOANTH TPUMEPHI BKJIa1a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKH, B OOBSICHEHUE MPOLIECCOB
OKPYAIOILIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBaTh M OLEHUBATh TMOCJIEACTBUS OBITOBOM M IMPOU3BOJCTBEHHOM [EATEIBLHOCTH YEJOBEKa, CBS3aHHOM C
¢uznyeckuMu MpolueccaMu, € TMO3MLIMHA  JKOJOTMYECKOW O€30MacHOCTH, MPEACTABICHUH O  palMOHaJIbHOM
OPUPOAOIIONB30BAHNN, a TaKXE PasyMHOM HCIOJIb30BAHUM JIOCTMIKEHUN HAyKW W TEXHOJIOTMM Ui JajJbHEHIIEro
Pa3BUTHUS YETIOBEUECKOTO O0IIEeCTRA,;

OPUMEHSTH pa3IuyHble CrIocoObl paboThl ¢ MHPOPMALIMEN (PU3UUECKOTO COJAEPKAHMS C UCIOJIb30BAHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTMH, MPU 3TOM HCIOJIB30BaTh COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJOTUHU JUJIsl TMOMCKA,
nepepaboTKU M TMpeabsSBICHUS Y4eOHOM M Hay4dHO-TOMYJApHOM WHGOpPMAaLMU, CTPYKTYPUPOBAHHUS U HHTEPIpPETALUU
uH(poOpMaIui, TOJYYEeHHOW W3 PA3IMUYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HHPOpMaLUIO U
OLICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAaHUH, TaK U HA OCHOBE aHaJIM3a MCTOYHHUKA MH(POPMALINH;
NPOSBIISITH OPTaHU3AIMOHHBIE U MO3HABATEIBHBIE YMEHUSI CAMOCTOATEILHOTO MPUOOPETEHHSI HOBBIX 3HAHUI B MpoIecce
BBITIOJTHEHUSI IPOECKTHBIX U YyU€OHO-UCCIIEI0BATENIbCKUX PadoT;

paboTaTh B TpyIIE C HCHOJHEHHEM PAa3JIMYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBATh PAOOTYy TPYIIBI, PAMOHAIBHO
pacnpenesnsiaTh JesTeIbHOCTh B HECTAaHAAPTHBIX CUTYAIUSIX, aIEKBATHO OLIEHUBATH BKJIAJ KaXJI0T0 U3 YYACTHUKOB IPYIIIIbI
B PEIICHHE pacCMaTpUBAEMOM MPOOIEMBI;



e TPOSABIATH MOTHUBALMIO K Oynaymed mpodecCHOHATbHOM IEATENbHOCTH IO CIEHUaIbHOCTAM (DU3UKO-TEXHHUYECKOTO
npodus.

TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosaunuyecTBoyacoB JIeKTPOHHBbIE
Ne HaumenoBaHnuepasieioB u
(undposbie)
n/m | TeMIpOrpamMmbl Bcero | KonTpoabnbiepadorsl | IIpakTnyeckuepadoTsl

o0pa3oBaTeIbHbIEPECYPChI

Pazgen 1.HAYUHBIW METO/I IO3HAHUSA ITPUPO1bI

11 Hay4HpliiMeTOAITO3HAHUSTIPUPOABI 6

Hroronopazneny 6

Pazgea 2.MEXAHUKA

2.1 KunemaTtuka 10 1
2.2 Junamuka 10
2.3 CrarukarBépaororena 5
2.4 3aKOHBICOXPAHEHHUS B MEXAHUKE 10
Hroromnopaszneiry 35

Pa3znea 3.MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBIMOJIEKYJIIPHOKHHETHYECKOUTEOPUH 15
3.2 Tepmonnnamuka. TennoBbleMalInHbI 20
33 ArperaTHbIe COCTOSHUS BEIIECTBA. 14 1
da3oBbIe MEPEX0/Ibl
Hroromnopasznery 49
Paznen 4.9JIEKTPOJIUHAMUKA
4.1 DIIeKTPUUECKOLTIONE 24
4.2 [1oCTOSHHBINAIEKTPUUECKUUTOK 24
4.3 Toxku B paznmuyHBIXCpeaax 6




Hroronopaszneny o4
Pazgen 5. OU3UYECKHUI MPAKTUKYM
5.1 OU3NYECKUNTIPAKTUKYM 16 16
Hroromnopaszneny 16
PesepBHOEBpEMS 10
OBUIEE KOJIMYECTBO YACOB I10 170 8 16
[TPOT'PAMME
11 KITACC
KosmmuyecTBoyacos DJIEeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (bpoBbie)
n/n TeMIIPOrpaMMbI Bcero Kourposbubiepaborsl | IIpakTnyeckuepadorTsl P

oOpa3oBaTebHBIEPECYPCHI

Paznea 1.2JIEKTPOAUHAMUKA

11 MaruutHoenosze 14
1.2 DneKTpOMarHUTHAAUHTYKITHS 13 1
Hroronopaszneny 27

Paznen 2.KOJIEBAHUSA U BOJIHbI

2.1 MexaHn4ecKueKoIe0anus 10
2.2 DeKTpOMarHUTHBIEKOJIEOaHUs 15
23 Mexanuueckue u 10 1
AJIEKTPOMArHUTHBICBOTHBI
24 OnTuka 25 1
Hroromnopasznery 60

Pasznea 3.0CHOBBI CIIETIUAJIbHOM TEOPUY OTHOCUTEJBLHOCTH

3.1 OcHoBrl CTO 5 1

Hroronopaszneny 5




Pa3znen 4 KBAHTOBASA ®U3UKA

4.1 KopmyckysipHO-BOJTHOBOW TyaJIM3M 15
4.2 duznkaaToma )
43 ®du3uKa aTOMHOTO sA]Ipa U 5
' 3JIEMEHTAPHBIX YACTHII
Hroromnopaszneny 25
Paznen 5.9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
51 DeMEeHTHIaCTPOHOMUU U 12
acTpou3uku
Uroromnopaszneny 12
Paznea 6.OPU3NYECKH TPAKTUKYM
6.1 OU3NYeCKUINNPAKTUKYM 16 16
Hroromnopaszneiry 16
Pa3nen 7.0 bOBIAIOIIEE IOBTOPEHUE
CucremaTtu3zanus 1 000011eHNE
MPEIMETHOTO COJICPIKAHMSI M OTIBITA
7.1 e TETbHOCTH, MPUOOPETEHHOTO TIPH 15
u3ydeHuu kypca ¢usuku 10 — 11
KJIACCOB
Uroromnopaszneny 15
PezepBHOEBpeMs 10
OBIIEE KOJIMYECTBO YACOB I1O 170 16
I[TPOT'PAMME




YYEBHO-METO/JJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIbHOI'O ITPOLUECCA
OBA3ATEJIbHBIE YYEGEHBIE MATEPUAJIbLI 1JIA YUEHUKA

1. Msaxumes I".5., bByxoBues b.b., Corckuit H.H.; ®usuka. 10 xiacc: yueOHUK 0011e00pa3oBaT. opranu3anuii: 0a30BbIid U yriyOJICHHBIN YPOBHU/ IO pel.

H.A. ITapdentseBoii. — M.: IIpocBemenue, 2020 r.

2. Msxumes I'.5., byxosues b.b., Corckuiit H.H.; ®usuka. 11 xnacc: yaeOHHK 0011e00pa3oBar. opranu3anuii: 0a30BbIi 1 yriyOJIeHHBIA YPOBHU/ TIOT PEI.

H.A. ITapdentseBoii. — M.: IIpocBemenue, 2021 r.
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Hanromenkos" B.C., Kopmynosa O.B. Ilporpamma no ¢usuke ans 10 ximacca o6meoOpazoBaTeNbHbIX yupeskIeHHi (6a30BbIii YPOBEHb) HA OCHOBE
nporpamMmsbl ['.5. MskumeBa, B cOopHuke nporpamm.- M.: IIpocsemenue, 2010 r.

Hanromenkos” B.C., KopurynoBaO.B.I[lporpamma no ¢usuke mis 11 kmacca oOuieoOpa3oBaTenbHBIX yupekaeHUi (6a30BbIii ypOBEHb) Ha OCHOBE
nporpamMmel ['.l. MsxkumeBa, B cOopHuke nporpamm.- M.: IIpocsemenue, 2010 r.

Junaktuueckue marepuansl ¢ caifta «Pemry EI'O»

Kupuxk JI.A. ®u3zuka -10. Pa3HoypoBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl. — M.: Mnekca, 2008 r.

JlaOkoBckuit B.b. 220 3agau no ¢usuke ¢ pemeHusmMu: kH. Juid ydamuxcs 10-11 k1. oGmeoOpa3oBatenbHbIX yupexaeHuit / Jlabkosckuit B.b. - M.:
[Ipoceemnienue, 2006. — 256 c.

PeivkeBuu A.Il. dusuka. 3agaunuk. 10-11 xi1.: mocobue uig obmeodpasosar. Yupexaenuit/ A.IIPsiMkeBny. -16 — u3a. — M.: [lpoda, 2012 r.
[Maranuna A.B. ®usuka. Paboune nporpammel. [Ipenmernas nuaust yueOHukoB cepun «Knaccuueckuit kypey. 10-11 kiaccel: yueOHoe mocoOue asist
o01meo0Opa3oBart. opranu3anuii: 6a3oBelii U yriayosueHHsiit yposHu/. M.:IIpocsemnienue, 2021

[MNPPOBBIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH UHTEPHET

1. http://fcior.edu.ru

2. https://m.edsoo.ru/

3. http://LSLSm.jimdo.com

4. http://teach-shzz.narod.ru

5. http://yos.ru

6. http://www.physics-regelman.com
7. Pemy OI'D

8. POl

9.

http://1slsm.ru/


http://fcior.edu.ru/
https://m.edsoo.ru/
http://lslsm.jimdo.com/
http://teach-shzz.narod.ru/
http://yos.ru/
http://www.physics-regelman.com/

10. bubnmoreka — Bc€ mo npeamery «duszukay. — Pexxum pocryna: http://www.proshkolu.ru

11. BugeoomnsITel Ha ypokax. — Pexxum pocrtyma: http://fizika-class.narod.ru

12. Enunas kosuiekius udpoBeix 00pa3oBaTenbHbIX pecypcoB. — Pexum nocrtyna: http://school-collection.edu.ru

13. MaTepecHble MaTepHalibl K ypokaM (PU3HMKH IO TeMaM; TECTHI [0 TeMaM; HarJisaHbIe mocoous K ypokam. — Pexxum nocryna: http://class-
fizika.narod.ru

14. ITudpossie oOpazoBaTenbHbIE pecypebl. — Pexum pocrtymna: http://www.openclass.ru

15. DnexrponHsie yueOHUKH 10 pusuke. — Pexxum mocryma: http://www.fizika.ru



