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MNOACHUTEJIBHASA 3AIINCKA

ITporpaMMa 1o @u3uke Ha YpOBHE CpeaHEro oO0uero o0pa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUMH M TpPEOOBAHUH K pe3ysIbTaTaM OCBOECHMS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeactaBieHHsix B ®I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabouelt mporpamMmbl BocnuTanus u KoHnemnmmm
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickori  ®enepanuu, — peaqu3yOIIMX  OCHOBHBIE  OOpa3oBaTelIbHBIC
IPOrPaMMBlI.

[Tporpamma no ¢usuke onpeenser 00s13aTeNbHOE MPEIMETHOE COJEPKaHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3JieoB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSA3EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluxcsl.
[IporpamMma mo ¢u3uke Aa€T MpEeACTAaBICHUE O LENAX, COACpPXKaHUH, OOIIen
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIMUXCS CpEICTBaMU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IO3BOJISIET pEaln30BaTh
3aJ1a4u Npo(eCCUOHAIBHOW OPUEHTAlLlMU, HAIPABJIECHO HA CO3/laHUE YCIOBUM I
NPOSIBIICHUS] CBOMX HWHTEIUICKTYyalbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJaromuMcsi, KOTOpble HEOOXOAMMBI il MPOJOJDKEHHsI O0pa30BaHUSA B
OpraHM3anusaXx NpoecCUOHATBLHOr0 00pa3oBaHUs 10 Pa3IUYHbIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIELIMAIBHOCTSIM.

B nporpamme mno (Qusuke ONpenensroTcs IMUIAHUPYEMBIE pEe3yNbTaThl
OCBOEHUS Kypca (PM3MKH Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yrimyOnéHHoM  ypoBHe). Hayuno-
METOJI0JIOTUYECKOM OCHOBOW [UIsl pa3pabdOTKU TpeOOBaHUN K JIMYHOCTHBIM,
METANpeIMETHBIM U TPEAMETHBIM pe3yJjbTaTaM OOy4YarolUXCsl, OCBOMBLIMX
nporpaMMmy 10 (u3MKe Ha YpPOBHE CpenHero obmero oOpa3oBaHHs Ha
yIIyONIE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUIAHUPYEMBIE PpEe3yJibTaTbl OCBOEHUS Kypca (U3MKUM Ha YriyOaéHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIbTATHI 110 roj1aM 00y4EHUS;

coJiepykanue yueoHoro npeamera « Pu3nuka» Mo rojgam o0ydyeHHsl.

[IporpaMMa mo ¢u3uke HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHa YUUTENAMHU (PU3HUKH JIJIs1 COCTABJIEHMSI CBOMX pab04YMX IIPOrpaMMm.

ITporpaMMa no (u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUHUTENIEH U
IOPEJOCTABIAECT BO3MOXKHOCTH I peaIM3alUd pa3IUYHbIX METOJUYECKHUX
MOJIXOJOB K MpernoAaBaHui0 (U3MKH Ha YriayOJE€HHOM YpOBHE MpPH YCIOBUU
COXpaHEHHUs 00s3aTeNbHOM YaCTH COACPKAHUSI Kypca.



dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJaJ B CUCTEMY
3HaHu# 00 okpy»katoieM mupe. LLkonpHbIN Kype HU3NKH — cCTeMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4yaeMbIX XuUMUEH, Ouosoruei,
busnueckoir reorpadmeir u actpoHommen. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHrne (U3UYECKUX 3HAHUM Ompenenusio xapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IMOJIyYEHHs HOBBIX MATE€pHAJIOB C 3aJlaHHBIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromerocs, B (opMHUpoBaHHE YMEHUI MPUMEHSATh HAyYHBIN
METO/] TIO3HAHUSI TP BBHIIIOJIHEHUH UMH Y4€OHBIX UCCIIETOBAHUIA.

B ocHOBY kypca (pu3nku Ha ypoBHE cpeiHEro o01ero oopazoBaHusl MOJI0KEH
psa uaeH, KOTOpble MOXKHO PacCMAaTPUBATh KaK MIPUHIIMIIBI €70 MOCTPOECHMUS.

Hoea uyenocmunocmu. B COOTBETCTBHM C HEM KypC SBIETCS JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pasenoB (U3HKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEH Marepual Kypca (DU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymmm B Kypce sBisercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJIe.

Hoea zcymanumapuzayuu. EE peanuszanusi NpeanosiaraeT HCIOJb30BaHUE
TYMaHUTapHOTO NOTEHIMaNa (PU3MUYECKON HAyKH, OCMBICIEHHUE CBS3M pa3BUTHSA
¢u3ukun ¢ pa3BuUTHEM oOOLIECTBAa, a TaKXkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKUMH MTPOOIEMaAMHU.

Hoen npuxnaonoin nanpaenennocmu. Kypc ¢usuku yriay0nEHHOTO ypoBHS
IpEIoJIaracT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKUX
IPUJIOKEHUH W3YYEHHBIX TEOpUM M 3akoHOB. Ilpu 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA U COBPEMEHHbBIE TEXHUYECKHE YCTPONCTBA, U
TE€XHOJIOTHH.

Hoen »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJIOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOIHH, a Takke 00CYyXICHUA
npo6JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHnue cofiep>kanusi MPOTPaMMBI 1O (GU3HKE JTOHKHO OBITh TTOCTPOCHO Ha
IOPUHLIAIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s pusuku peanuzanus 3THX
IPUHLIMAIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEIbHOTO AKCIIEPUMEHTA KaK
IOCTOSIHHO JIeHCTBYMOIIEro ¢akropa ydeOHoro mnpouecca. g yrayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOIO YYEHHUYECKOTO 3KCIEPUMEHTA,



BKJIIOYAIOLIETO (PpOHTANbHBIE YYCHHYECKHE OMBITHl NP H3YYEHHH HOBOTO
MmaTepuana, JaboparopHbie paboTel U pabOTHl mpakTHUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3zaudd (PU3MYECKOro TNpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBojauTCs aubo B koHIe 10 u 11 kmaccos, mubo mocie nepBoro u
BTOPOTO IMOJIYTOAMM B KaXIOM H3 JTHX KiaccoB. Brtopoit cmocod — 3T0
UHTErpanuss padoT TpaKTUKyMa B CHCTEMYy JabOpaTOpHBIX paboT, KOTOPHIC
IpOBOASATCS B Tpolecce u3ydeHus paszzgena (temsl). [Ipu 3tom mon paboramu
IPAKTUKyMa IIOHUMAETCSl CaMOCTOATEIbHOE MCCIEA0BAaHUE, KOTOPOE MPOBOAUTCA
110 PYKOBOJICTBY CBEPHYTOT'0, 000OIIEHHOTO BUAA 0€3 MOMIAaroBOi HHCTPYKIUH.

B nporpamme 1o (¢u3Mke cucTteMa YYEHHYECKOIO HSKCIEPUMEHTa,
71a00paTOpHBIX pabOT M MpaKkTUKyMa MpelCTaBieHAa €IWHBIM TepeuHeM. Bribop
TEMATUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpPOLECca UCXOAS U3 OCOOEHHOCTEN MOYPOUYHOIO
IUIAHUPOBAaHMsI U OCHallleHus kaOuHera ¢usuku. Ilpm sTom oOecneumBaercs
OBJIaJicHUEe OOYyYaIOUUMHUCS YMEHUSAMH TMPOBOJUTH TPSIMbIE U KOCBEHHBIC
U3MEPEHHs], UCCIEeNOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonblioe BHUMaHHE YAENAETCS PELIEHUI0 PAcUETHBIX M Ka4eCTBEHHBIX
3amad. IIpu 3TOM A pacd€THBIX 3aJa4 IPUOPUTETOM SBIIAIOTCS 33Ja4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3NUECKOW MOJEINbI0, MO3BOJSIONINE TPUMEHSTD
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH Kak W3 OJHOrO pasjena Kypca, Tak U
UHTETPUPYS PUMEHEHUE 3HAaHUM M3 Pa3sHbIX paszenoB. [l KauecTBEHHBIX 3ajad
OPUOPUTETOM SIBIIIOTCA 33JaHusl Ha OOBSICHEHHE/NIpEeNCcKa3aHUE IPOTEKAHUs
(u3nyecKux SBJICHUNA U MPOLIECCOB B OKPYXKAIOIEH *KU3HHU, TpeOyrolue BoIOOpa
bu3znyecKoi MOAeN AJis CUTYalllu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIIEUCHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTO
YPOBHS Ha YPOBHE CPEIHET0 O0IIEro 00pa30BaHUs IOJKEH U3Y4aThbCs B YCIOBUSIX
npeaMeTHoro kabuHeTa. B kabuHere (U3MKM JOHKHO OBITh HEOOXOJUMOE
nabopaTopHoe 0OOpyZOBaHUE ISl BBIMIOJHEHUS YKa3aHHBIX B TPOrpaMMme TI0
¢u3MKe yYEeHHYECKHX OIBITOB, Ja0OPAaTOPHBIX padOT M paboT MpakTUKyMa, a
TaK)Ke IEMOHCTPAaLlMOHHOE 000pYy10BaHUE.

JleMOoHCTpallMOHHOE  000pyJoBaHHEe (POPMHUPYETCSI B  COOTBETCTBUH C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMMe Mo (PU3MKE KIIOYEBBIX JIEMOHCTpAIMil s
UCCIIEIOBAaHMsI  M3YyYaeMbIX SIBIEHMH M  IPOLECCOB, SMIHUPUYECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 000OpyAOBaHHME [UJIsl YYEHHYECKUX MPAKTHUUECKUX padoT
dopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCsl B pacuére



OJIHOTO KOMILJICKTa Ha JBYX OOyYarommxcs. TeMaTHYeCKHEe KOMIUICKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHi.

OCHOBHBIMU TIETISIMU U3Y4CHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

dopMUpOBaHHEe WHTEpeca H CTPEMJICHHS OOy4alomuMxcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, Pa3BUTHEC WX HWHTEIUICKTyaJIbHBIX M  TBOPYECKHX
COCOOHOCTEN;

pa3BHUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHHUSA W (popMHpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

(GbopMUpPOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3ysibTaTa M3Y4YCHHS OCHOB
CTPOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHre YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BaHUEM (PH3UIECKIX
3HAHWUU U HAYIHBIX IOKA3aTEIbCTB;

(dbopMUpOBaHHE NPEIACTABICHUNA O POAM (DH3UKKA IS Pa3BUTHSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEICTaBICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHANTLHOW  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTHKEHHME ATUX Ieed 00eCIeuynBaeTCs PENICHHEM CICAYIONINX 3a1ad B
mpoliecce n3ydeHus Kypca GU3NK1 Ha ypPOBHE CPETHETO O0Iero oOpa3oBaHuUs:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMX (PU3NUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHSAX,  BKJIIOYAas  MEXaHUKY,  MOJEKYJISpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHHE YMEHUH MPUMEHATH TEOPETUUCCKHIE 3HAHUS JIJIS1 OOBSICHECHUS
(GU3HYECKUX SBJICHUW B MPUPOAC M JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
MIOBCETHEBHOM JKH3HH,

OCBOCHHE CIIOCOOOB pEIICHHUS pA3UYHBIX 3aJad C SBHO 3aJlaHHOU
duznyecKoil MoJEeNbIo, 3a/4ay, MOJAPa3yMEBAIONINX CAMOCTOSITEIbHOE CO3/IaHue
(duU3MYECKON MOJCIM, aJeKBaTHOW YCJIOBHSAM 3aJadd, B TOM 4HCIE 3ajad
WH)XKCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIMIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSTCIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GU3MYECKUX  OKCICPUMEHTOB, aHajW3a MW HMHTEpPIpeTanud WHPOpPMAIIUH,
oTpezieNIeHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTarta;

CO3MIaHHME YCIOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOH JIeATETHHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCuOHATHHOU S TEIBHOCTH, CBI3aHHON
¢ (pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrmyOnéHHBIN ypOBEHb
uzydyeHus: yueOHoro mnpeamera «®duszuka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOyYalOIUMHUCS, [UIAHUPYIOIIMMHU MPOJIOJKEHUE
00pa30BaHUs MO CHEIHAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPOduIIs.

Ha u3yuenue pusuku (yrmyOnéHHBIH YPOBEHb) Ha YPOBHE CPEAHETO OOIIETo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HEZIEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
IPAKTUUECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYHMTENb JI€JaeT BbIOOD
IpOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAMBHUIYaTIbHBIX
0COOEHHOCTEHN 00yJarOIUXCS.



COJEPXXAHME OBYUEHUA
10 KJTACC

Pazngen 1. HayuHnbiii MeTOA O3HAHUSA PUPOBI.

®duszrka — pyHIaMeHTalbHas Hayka o npupojae. HayuHslil MeTo 1 Mo3HaHUS U
METO/Ibl UCCIIEeI0BAHUS (PUBUUECKUX SBJICHUM.

DKCHEpUMEHT M TEOpHsl B Mpollecce Mo3HaHus npuponbl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CrocoOb1  m3MepeHusi (U3UYECKUX BEIMYMH (AHAJIOTOBBIE W IU(POBEIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE IATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3Mepenuit  usmyeckux  BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (PU3NYECKUX SBJICHUA U MPOIECCOB (MaTepuaabHas TOYKA,
abCOMIOTHO TBEPIOE TEJIO, HWACANbHAS KUAKOCTh, HIACAIBHBIA Ta3, TOYCHYHBIN
3apsn). ['unoreza. @uznueckuil 3aKoH, TpaHuUllbl ero npuMeHuMoctu. Gusnyeckas
TEOPUSL.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYyYHOW KapTHUHBI
MUpa, B MPAKTUYECKOU JIEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

M3mepeHne cuiibl TOKa W HANPSXKEHUS B LEMHA MOCTOSHHOTO TOKAa IMPH
MOMOIIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX IPUOOPOB.

3HakoMcTBO ¢ nudpoBoil Jaboparopueit mo dusuke. [Ipumepsr n3MepeHus
(U3UYECKUX BEIIMYUH TIPH IIOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHHS.
Cucrema otcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepualibHOW TOYKHM, €ro IPOEKIMM HAa OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX NPOEKIMHU HA OCH CUCTEMbl KOOPAMHAT.
CliokeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE PSIMOJIMHENHOE IBHXKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaTEPUAIbHONW TOUYKU OT BPEMEHU U UX
rpadukm.

CBoOomHOoe manmeHue. YCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOTO0 TMOJ YrjoM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTEpUAIbHON TOYKH OT BPEMEHU U UX IPAPUKH.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHAas CKOpoCTh. llepuon m yacTtoTa oOpaiieHus.
[lenTpocTpeMuTeibHOE (HOPMAJIBHOE), KAacaTeIbHOE (TaHT€HIMAIbLHOE) U TOJIHOE
YCKOpPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP,
JBWKEHUE CHapsOB, LENHbIE, IIECTEpEHYAThIE U PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JTU(THI.

Jlemoncmpayuu.

Mopenp cuctemsl OTCYETA, WUIFOCTpALUs KUHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUS.

Crioco0Obl uccine0BaHusl IBUKEHUI.

WnrocTpanys NpeaenbHoro nepexoia i \3BMEpEHNe MITHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HabGmronenne aBmkeHus tena, OPOLIEHHOTO MOJA YIJIOM K TOPHU3OHTY H
TOPU30HTAJIBHO.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOil CKOPOCTH B PEIYKTOPE.

CpaBHEeHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OJHOTO M TOTO XK€
T€JIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne ycKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBH>)KCHUU.

WU3mepenne  yckopeHuss ~ CBOOOJHOTO  mafeHUst  (PEKOMEH/I0BAHO
UCIIOJIb30BaHue IUPPOBOI TabOpaTOpHH).

W3ydyenue fABMKEHUs Tena, OpOIIEHHOTO ropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSAMOM MPONOPUUMOHAIBHOM 3aBHCHMOCTH MEXAY JaJIbHOCTBIO
NoJIETa U HAa4aJIbHOM CKOPOCTBIO TEJIA.

N3yueHne IBHXKEHUS Tella MO OKPYXHOCTM C IOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepuoAa oOpalleHusi KOHUYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.



[lepBbiii 3akoH Hprotona. MuepumaneHble cuctemsl orcuéra. IlpmHImn
oTHocuTenpHOCTH ['anmunes. HenHepuuanpHble cUCTEMBI OTCUETA (ONpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIuUI Cyneprno3uiuuy CHil.

Bropoi 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH HproTOHA [U1s1 MaTEpUATIBbHBIX TOYEK.

3aKOH BCEMHMPHOIO TSATOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna tspKkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO NaJEHUS OT BBICOTHI
HaJ IMOBEPXHOCTBIO IUIAHETBI U OT reorpaguyeckod IMMUpOTHL. JIBUXKEHME
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. IlepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHUS U CUJIa TPEHMS
nokos. Kospduuument tpenus. Cuna conpoTHBICHMS TNPU JABMKEHUU Tella B
KAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUS.

Hasnenue. 'mapocratnueckoe aasienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOAIIMITHUKH,
JBHYKEHUE UCKYCCTBEHHBIX CIIyTHHKOB.

Hemoncmpauyuu.

Habmronenne nBUKeHHs TEN B MHEPLMATBHBIX U HEUMHEPIHAIBHBIX CHUCTEMaX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWIMHAPOB WM WIAapOB Pa3HOM MAacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCYETA.

CpaBHEHHE  pPABHOJIEWUCTBYIOLIEH  NPHIOXKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLIMAJIIBHON CUCTEME OTCUETA.

PaBeHCTBO CWJI, BOBHUKAIOIIMX B PE3YyJIbTaTE B3aUMOJECUCTBUS TEIL.

N3mepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUU.

LleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

W3mepenne paBHOACUCTBYIOUIEH CHII NP ABHKEHUU OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHUCHUMOCTH BpPEMEHHU JIBUXKEHHS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JjaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B IPYXUHE U
pe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
JErKui OJIOK.

N3mepenue koddduiieHTa TpeHus Mo BEJIMYMHE YII0BOTO Kod(duireHTa
3aBucuMocty F.,(N).

HccnenoBanue nBHKEHUS Opycka MO HAKJIOHHOM IUIOCKOCTU C MEPEMEHHBIM
K03 ULIMEHTOM TpEHHUS.

N3yueHne nBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. IloctymarenbHoe M BpaliaTteabHOE JBUKEHUE
TBEpAOro Teiaa. MOMEHT CHJIbI OTHOCUTENBHO OCH BpalleHus. [lnedo cuibl.
CnoxeHune Cil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYUBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, peHIETYAThIE KOHCTPYKIIUU.

Jlemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

HccnenoBanre yciIOBUMI paBHOBECHS TBEPAOTO TeJd, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHue KPOHIITENHOB U PAaCUYET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMAb ONOPBI.

Tema 4. 3akonvl coxpanenus ¢ Mexanuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopeMa O IBUKEHUHU LIEHTPA Macc.

NMnynbe CUITbl M UBMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIlynbca MaTepuanbHOMl Touku. [IpencraBieHne o COXpaHEHUU
MOMEHTA UMITyJIbCa B HEHTPAJIbHBIX MOJIAX.

PaGota cumel Ha MajioM W Ha KOHEYHOM TiepemernieHun. [ padudaeckoe
npecTaBiIeHue padboThl CHIIBI.

MoniHoCTb CHUJIBL.

Kunernueckass 3Heprusi MarepuaibHO TOuku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUAIBHON TOYKH.



[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs >HEprus.
[TorenuunanbHass sHEprust ynpyro AeQopMUpOBaHHOW MpyX HUHBL. [loTeHIManbHas
DHEPIus Tena B OJHOPOJHOM IpaBUTALMOHHOM Imoje. lloreHnmanbHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIbHBIX CHJI C HW3MEHEHHEM MEXaHU4eCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymu s uMACadbHOM >KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON IHEPTUH.

TexHuyeckue yCTpoMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHbBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tea Mpu COBEPILIEHUN PabOTHI.

B3anmHble npeBpalieHUss KUHETHUYECKOM W IMOTEHUMAJIbHOM JYHEPrUl IpHU
JEHUCTBUU Ha TEJO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHH€e SHEPTHH NPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

N3mepeHne nMmyJiibea Telia o TOpPMO3HOMY MYTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI M MOIIHOCTH
CHUJIBI TSITH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccenenoBanre COXpaHEHHs UMITYJIbCA TPU YIIPYTOM B3aUMOJIEHCTBUH.

M3mepeHrne KHHETUYECKON SHEPTUU TeJIa [0 TOPMO3HOMY MTYTH.

CpaBHeHHE W3MEHEHUS MOTEHLMAIBHONW YHEPTHH MPYXKUHBI C pabOTOM CHUJIBI
TPEHUSL.

Omnpenenenue pa®OTHl CUIIBI TPEHHUS MPH JBIKEHUU Tela MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJgekyJsipaasi Gu3nka u TEPMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUl.

OCHOBHBIE MOJOXKEHUS MOJIEKYJsIpHO-KuHeTnyeckod Tteopun (MKT), ux
onbiTHOE oOocHoBaHue. [uddys3us. bpoyHoBckoe aBmxkeHue. Xapakrep
JBM)KCHUST M B3aMMOJICHCTBUS YACTHUIL BellecTBa. Monenn CTpOeHHs Tra3oB,
KUIKOCTEH M TBEPABIX TNl M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pa3Mepel MoJekya (aromoB). KommnuecTBo BeliecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObsl e€ u3mepenus. lllkama
temneparyp Llenbcus.

Mogenp uaeanbHOTO raza B MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU: YACTHULIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
temriepatypa (wmkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omnponeccsl B
UJealbHOM Tra3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
Ipe/ICTaBICHUE U30MPOIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3p  MeXIy [JaBJIE€HHEM W  CPEIHEM  KUHETUYECKON  3Hepruei
NOCTYIATEJBbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJ HJIEATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KMHETUYECKON TEOPUH UICAIbHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KHMHETHYECKOW 3HEPIHEN MOCTYyNaTeIbHOrO TEIJIOBOrO IBMXKEHHS €€ YaCTHUL.

TexHudecknue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLIECCHL: TEPMOMETD,
0apoMeTp, MoTy4eHHe HaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mopenu ABUKEHHS 4aCTHUL BEILIECTBA.

Mopenb GpOyHOBCKOTO JBUYKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddys3ust xkuaKocTen.

Mopaens onbita llTepha.

[IpuTsyKeHNE MOJIEKYIL.

Mopenu KpUCTaJuIM4eCKUX PEMIETOK.

Habmonenue u uccnegoBanme H30MpoIeCcCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEX]Ly TOpsSUYEil U XOJIOTHOM BOJIOM.

W3yyenue H30TEpMUYECKOro Impouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit Taboparopun).

N3ydeHne n30X0pHOro nporuecca.

N3yuyenue nzobapHoro mnpoiecca.

[TpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T/]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEHHHE MapaMeTpbl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamukd. CamMoONpou3BOJbHAs — peslaKcauus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopenp Ha€ambHOrO rasa B TEPMOJWHAMHKE — CHUCTEMA YpaBHEHUI:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXXEHUE JJIsi BHYTPEHHEW SHEPIUH.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kasi KOHLUEHTPALHs YaCTHILl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruud OJJHOATOMHOTO HJICaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOuHaMuUKe. Boruncienue paboTel 1o rpaguky
npoliecca Ha pV-auarpamme.

Tennonepenaua  kak  cmoco0 — M3MEHEHUS  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMHUYECKONH  cucteMbl 0e3 coBepuieHus pabotel.  KouBekius,
TEIUIONPOBOJHOCTD, H3JTyUYCHHUE.

KomnuectBo Ttemnotrel. TennoéMkocTh Tenma. YaenbHas W MOJIIpHAs
TEINIOEMKOCTH BelIeCTBA. YpaBHeHue Manepa. YaenbHas TEIUIOTa CrOpaHus
tornuBa. Pacu€r KonmuecTBa TemiaoThl mpH  Teruionepenade. I[lomstue 00
annabaTHOM TIporecce.

[lepBblii 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KosmuectBo
TEIJIOTBI W paboTa Kak  Mepbl HW3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

Bropoil 3akOH TEepMOAMHAMHUKH JJisI PAaBHOBECHBIX IMPOLIECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIHT
eIMHCTBEHHAs aauadara. AGCONIOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM JUII  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXKHO NEpeiaTh TEIUIOTY OT 0oJiee XO0IO0AHOro Tena K Ooyiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUPOTHBIX MTPOTIECCOB.

[Tpunnunsl aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACTEKThl UCIIOIb30BaHUsl TEIUJIOBBIX ABUTrareneid. TemmoBoe
3arpsi3HEHHE OKPYKAIOLIEH CpeJIbl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIBHUK,
KOHJUIIMOHED, AU3EIbHBIM W KapOIOpaTOpHBIM JBUTraTeNM, NapoBas TypOUHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWUIM3aUUs «TEIUIOBBIX» OTXONOB C
UCIOJIb30BaHUEM TEINIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHMYECKOTO TOIIIUBA AJIs
BBIPAOOTKU «TETUIOBOM» H SJICKTPOIHEPTHH.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTtuyeckoM paclIupeHUH.

Bo3nymHoe orauso.

CpaBHEHHE yAEIbHBIX TEIIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHH S BHYTPEHHEH SHEPTHH.

HccnenoBanue aguabaTHOro mpoiiecca.

KomnbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

HN3mepeHnne yaenbHON TEMII0EMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3U DHEPTHM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUJIKOCTEM.

Tema 3. Azpecamniwie cocmoanus eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanue u KoHAeHcaus. Vcmapenwe u KumeHue. Y aeiabHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpllieHHbIE W HEHacChIlEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhl, KX HE3aBUCUMOCTD
0T 00BEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBICHUS
B JKUJIKOCTH.

BraxxaocTh Bo3ayxa. AGCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmnueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. [lmaBienne W Kpuctaimms3auus. YJIEJbHAas TEIJIOTAa IUIABICHUS.
Cybnumarwsi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aegopmarui.

TemnmoBoe paclUpeHue KUJIKOCTEH U TBEPJBIX Te, 00BEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHUM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs TeJl (Ha KAYECTBEHHOM YPOBHE).

[Tpeobpa3zoBanue sHeprun B (Pa3oBbIX Mepexoaax.

VYpaBHeHuUe TerIoBoro OanaHca.

[ToBepxHocTtHOe HaTsKeHHE. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie sBienus. J[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opwmyna Jlannaca.

TexHndyeckue yCTpOWCTBA UM TEXHOJOTUYECKHE MPOLECCHL:  KUIKHE
KpUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemnnmoBoe pacmMpeHue.

CBoiICTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JTABJICHUU.

W3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBITEl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHUs.

Moaenu HeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHUs BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunasr nepopmaruii.

Ha6mronenue mansix gedopmMariuid.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

N3yueHune 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHHUS JIbJA.

N3yueHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne abCONMIOTHOW BIIAXXHOCTHM BO3JyXa M OILIEHKa MacChl MapoB B
NOMEIICHHH.

N3mepenne ko3P puiimeHTa noBEpXHOCTHOTO HATSKEHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  nedopmaruu  pe3smHOBOro oOpasma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OneKkTpu3aluss Tel W €€ MpOsBICHUSA. OJEKTpUYecKuid 3apsa. [Ba Buaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHUKM, HNHMAJIEKTPUKH U  MHOJYIPOBOAHUKH.
OneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsza.

B3aunmopneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DIeKTpuYecKoe nojie. Ero AeicTBre Ha JIEKTPUUYECKUE 3apsiJIbl.

Hanpspk€anocts  snektpuueckoro  mosd.  [IpoOueiit  3apsin.  Jluaum
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJis. OJHOPOIHOE IEKTPHUUECKOE TOJIE.

[JoTeHIMAIBHOCTh 3JIEKTPOCTATHYECKOTO IMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. lloTeHnumanbHass >HEprust 3apsga B AJIEKTPOCTAaTHYECKOM IIOJIE.
[ToTenman snexkTpocrarnyeckoro mnosist. CsA3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIMAIOB JUISl JIEKTPOCTATUYECKOrO 1Mo (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpyHLIMT CyNEpNO3ULNN SIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEepHO 3apspkeHHOM cdephl. [lone
PaBHOMEPHO 3apsKEHHOTO Mo 00BbEMy 1miapa. [lose paBHOMEPHO 3apsKEHHOM
OeckOoHEeYHOW TUIOCKOCTH. KapTWHBI NUHUI HampsDKEHHOCTH J3THX TOJEH U
HKBUITOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsI0B.

JusnexTpuku B DJJIEKTPOCTATUYECKOM  TOJIE. Jusnextpuueckas
IIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHJEHCATOPa. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpA.

[TapamnensHOE coequHeHne KoHAeHcaTOpoB. [locienoBarenbHoe cCOeUHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHUE 3apsyKEHHOM YaCTHULIBI B OJTHOPOIHOM JIEKTPHUUECKOM IT0JIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJIEHCATOphbl, reHepaTop Ban ne I'paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3aPSKEHHBIX MIACTUH.

Monens anekTpoctaTudeckoro reneparopa (Ban ne I'paada).

[TpOBOJTHUKH B 3JIEKTPUUYECKOM I1OJIE.

DnekTpocTaTHYecKas 3aluTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3JIeKTPUYECKOTO OIS 3apsSHKEHHOTO0 KOHIEHCAaTopa.

3apsKa 1 paspsjika KOHIEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

OneHka cuil B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpallieHus SHEPTUH 3apsKEHHOTO KOHAEHCATOpa B SHEPTHIO
U3ITy4YEHHs CBETOIMOAA.

W3yyeHnue npoTeKaHus TOKa B LENH, COAEPKAILENH KOHAEHCATOP.

Pacnpenenenune pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) npu
MOCJIEA0BATEIBHOM COEAUHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmMpuiecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 1 ydacTka Lenu.

DneKTpudecKoe CONPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJIECHUS
OJHOPOAHOTO MPOBOJHHUKA OT €ro JJIMHBI M IUIOWAAU TMOMEPEYHOr0 CEYEHUS.
VY ienpHOE CONPOTUBJIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEOUHEHHUE MPOBOJHUKOB.
Pacuér pa3BerBiéHHbBIX 3nekTpudeckux 1eneil. [Ipasmma Kupxroda.



Pa6ora snexrpuyeckoro Toka. 3akoH J[xoymns—Jlenma.

MOMHOCTh 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIIEIsSE€Mas Ha
pe3ucTope.

DOJIC u BHYTpEHHEE COINPOTHUBJIEHHWE HCTOYHMKA TOKa. 3akoH Owma 1
MOJHOW (3aMKHYTOM) JJICKTPUYECKOM I1emr. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTtkoe 3ambIkanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SJHEPTHUU.

Jlemoncmpayuu.

W3mepenne cuibl TOKA U HAMIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTb CONPOTUBIICHUS IUIMHAPUYECKUX HPOBOJHUKOB OT JJIMHBI,
IUIOIIAN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPH NOCTOSHHOM
HaIPSHKEHUH.

[Ipssmoe nzmepenune I/IC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO DJIEMEHTA
Y OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coennHeHust ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanue pa3sHOCTH MOTEHLUUAIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CUJIbI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

W3mepenne yAenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANpSDKEHUS JUISL  JIAMIIbI
HaKaJIUBaHMUS.

YBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJIbTMETPA).

N3mepenne D/IC 1 BHyTPEHHETO CONPOTHUBIICHUS UICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC rajibBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MNOJIIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

HccnenoBanue 3aBUCUMOCTH MOJE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHUJIbI
TOKaA.

Tema 3. Toxu 6 paziuunsix cpeoax.

OJIEKTpUYECKAasi MPOBOAUMMOCTb  PAa3JIMYHBIX  BEIIECTB. JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAJLIOB. 3aBUCHUMOCTh CONPOTUBIICHUS METAIIOB OT
TemiiepaTypbl. CBEpXIpOBOAUMOCTb.



OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CobOcTBeHHass U TpPHUMECHAas  MPOBOJUMOCTD
noJynpoBogHUKOB. CBoicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPHOOPHI.

ONEKTPUYECKUA TOK B JJIEKTPOJUTAX. ODJIEKTPOJMTHYECKAs IUCCOLUALMS.
Onextponns. 3akoHbl Papanes 1 JIEKTPOIIHN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHBIN
paspsan. Paznuyneie TMIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. I1nasma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE MPHUMEHEHHE: Ia30pas3psiiHbIe
Jammbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYyNPOBOJHUKOBBIE NpHUOOPHI: AMOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TajdbBaHUKA, paUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIUSI.

Hemoncmpauyuu.

3aBUCUMOCTD CONPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

IIpOoBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 31ekTposinza dapazes.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE IPOBOAUMOCTH METAJUIOB U MOJYIIPOBOIHUKOB.

ORHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hab6mronenue anextponmsa.

W3mepenne 3apsiaa OTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHBIICHHST — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEUYMH C UCIOJB30BAaHUEM aHAJIOTOBBIX
U 1U(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEIIHOCTH U3MEPEHUN (PU3MUECKUX BEJINYMH.
OneHka rpaHul] NOTrPEeIHOCTEN.

[IpoBeneHNE KOCBEHHBIX HW3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
¢uznyecKux BEIMYWH, MPOBEpPKa IMPEAJIOKEHHBIX THUMNOTe3 (BHIOOp U3 pabor,
ONMCAHHBIX B  TEMAaTHYECKMX  pas3ienax «YYEHMYECKMH  JKCIIEpUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS ¢ YYETOM COAEPKATEINBHBIX MEXIPEIMETHBIX CBSA3EH C KypCcaMHu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUCHUEM MEM 00068 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTe3a, (U3MYecKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OHKCIHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE TPUOOPHI, ITUBpoBas JabopaTopusi.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluHeiHas QyHKUuS,
napa6osa, rurepbona, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOeKIUH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Bbuonozusa: mexanuveckoe NBWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKpYXKaloleH Cpelbl,
yTHIn3anus OHMOOPraHMYECKOro TOIUIMBA JJIsi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIyYeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBa TBEPJBIX TEJN, KUJIKOCTEH U Ta30B, )KUJIKUE KPUCTAIIbI, JIEKTPUUYECKUE
CBOICTBAa METAJIJIOB, JEKTPOIUTUYECKAsT TUCCOLMALINS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro MW OJKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMU), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKOIN, BOAOMET M ApPYrue), ABUTATEIb BHYTPEHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
ra3zopaspsiHble JaMIIbl, TOTYITPOBOAHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JnekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmopneiicTBUEe TNOCTOSIHHBIX MAarHUTOB W NPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bekrop MarnuTtHOM wuHAyKIMM. [IpuHmmn cynepnosunnn
MArHUTHBIX NIOJIEN. JIMHUY MarHUTHON MHIIYKLWH.

MarsuTtHO€ 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOAYJb. J(BH>KEHHE 3apsKEHHOM YaCTULIbI
B OJIHOPOJHOM MarHutHoM mnose. PaGora cuibl Jlopenua.

MarnutHoe nosne B BemectBe. PeppoMarHeTUKH, Mapa- U JUaMarHeTHKHU.



TexHuueckue YCTPOI\/'ICTBa N TCXHOJOTMYCCKHC IIPOLCCChI: IMPUMCHCHHUC

MTOCTOSTHHBIX MAarHHUTOB, AJIEKTPOMArHUTOB, TECTeP-MYJIbTUMETP,
AJIEKTPOJBUTATENH SIKOOM, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

KaptuHa  nuHMIA  WMHAYKOMM ~ MAarHATHOTO — MOJS  IOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nuHUN MarHuTHOW UHIYKIIUU TIOJIS JUIMHHOTO MIPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cumbl JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaGmronenue aBuxeHus mydka 3JIeKTPOHOB B MArHUTHOM TIOJIE.

[TpyuHIMD JNEUCTBUS ANEKTPOUZMEPUTENBHOTO npubopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne neCTBUSI HOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenune cuiibl AMriepa.

N3yueHne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUsI CHIIbl AMIepa.

Tema 5. Inexkmpomaznumnan uHOYKYuU.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
uHayKuuu. OJIC wHAyKuuM. 3aKOH JJIeKTpoMarHuTHOW wuHaykuun Dapanes.
Buxpesoe anexrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUUM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJIe.

ITpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HHAYKTUBHOCTH B II€NM MOCTOSHHOTO TOKAa.
SABnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHu4yecknue yCTpOMCTBA M TEXHOJIOIMYECKHUE IMPOUECCHl: MHAYKIHUOHHAS
Meyb, COJICHOU/I, 3alllUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM T10JIE
3emun.

Jlemoncmpayuu.

HabGnronenue siBjaeHUS 3JIEKTPOMAarHUTHOW MHTYKIIMH.

HccnenoBanne 3aBucumoctd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenne MarauTa B alIOMUHUEBON (METHOM) TpyoOe.

SIBiIeHME CAMOMHTYKIIH.

Hccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmMuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenne MHAYKIUY BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNSI CAMOUHAYKIIAH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apMonunyeckue konebaHusi. Kunematuueckoe ¥ JTMHAMHYECKOE OINMHUCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAHWUN M3 MX SHEPTeTHUECKOTO W
KMHEMATUY€CKOTO OMTUCAHMUS.

AmMmntyna u ¢asza kosebanui. CBsI3b aMIUIMTYIbl KOJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m uacrora komeOanuii. I[lepmom Mambix CBOOOTHBIX KOJI€OAHUI
MaTEeMaTUYeCKOro MasTHHKA. llepnos cBOOOAHBIX KoOIeOaHMW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaromux Kojaebanusx. BeiHykaeHHble kKonebanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMcTBa M TEXHOJIOTHYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

Halmronenue He3aBHCHMOCTH TIEPHO/Ia MaJIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aMILUTATY/IBI.

HccnenoBanue 3aTyXaomux KojaeO0aHUi U 3aBUCUMOCTH TIEPHOJIa CBOOOTHBIX
KOJICOAHMI OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a HA MACCUBHOM TMpYXKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUI 00 UACATBPHON MOCIN MPY>KUHHOTO MasSTHHUKA.

3aKOH COXpaHEHUs YHEPTUU NPU KOJIeOaHUSAX Tpy3a Ha MPY>KUHE.

HccnenoBanrie BIHY X ACHHBIX KOJIEOaHUIA.

HabGnronenue pe3onanca.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmMuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHUI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBHXKEHUS TENa B X0/I€ KOJIeOaHH Ha yIIPYTroM MOJABECE.

W3y4yeHue nBUKEHUS HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYIbI 3aTyXaIOMINX KOJIeOaHUH.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS B
uaeanpHOM KoisiebatenbHOM KOHType. Popmyna Tomcona. CBsi3p aMILIUTY/bI
3apsiia KOHJAEHCaTopa ¢ aMIUIUTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEeHMs SHEPTUU B HI€aJIbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxaroumue JIEKTPOMAarHUTHBIC Kosie0aHusl. BbIHYyXI€HHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemenHbII TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JCICTByIOIEE 3HAUYEHHWE CHJIBI TOKAa W HAMNpsHKEHUS MpH pasindHoil dopme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LIE€NIM CHUHYCOUJAIBHOIO IEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspoKeHUN.

Wneanvupiii  Tpanchopmartop. IlpousBonacTBo, mepemadya u moTpeOiIeHHE
IEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKHE PUCKHA MpU IPOU3BOJACTBE dJeKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS AJIEKTPOIHEPTHH B [IOBCEIHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: IEKTPUUECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEepeaay.

Jlemoncmpayuu.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBHUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHUH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

I'eHepaTOp He3aTyXaroIKX 3JIEKTPOMATHUTHBIX KOJIECOAHUH.

Mopaeinb 31eKTPOMarHuTHOrO reHepaTopa.

BoinyxaeHHbIe CHHYCOMIATbHbIE KOTeOaHusl.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu mnociaenoBaTEIbBHOM COCAVMHEHUM PE3UCTOpPA, KATyLIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Y CTpoiCTBO 1 IPUHITUT ACUCTBUS TpaHCHOpMaTOpa.



Mojenb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.

N3yuenue tpanchopmaropa.

HccnenoBanre MEpeMEHHOTO TOKA 4epe3 IMOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTYLIKY U PE3UCTOP.

Habmonenue 35eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH TEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMAZHUNHbLE G0JIHbI.

MexaHnueckre BOJIHBI, YCIOBHUS HX pacrnpocTpaHeHus. llonmepeunsie u
NPONOJbHBIE BOJHBL. llepuon, CKOpoOCTh pacnpoCTpaHEHHsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeJoMiieHHe, UHTepdepeHius u
nudpaKims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

ONEeKTPOMArHUTHBIE BOJHBL. Y CJIIOBUSA M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B JIEKTPOMArHMTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
noJisipu3aius, uHTepdepeHuns u qudpaxims.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBs3U U TeneBuaAcHus. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeJIbl.

TexHuyeckue yCTpPOWCTBA M MPAKTUUYECKOE TNPUMEHEHHE: MY3bIKAIbHBIE
WHCTPYMEHTHI, pajiap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauyuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebuomeecs Teno Kak MCTOYHUK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennmn u qudpakiiny MEXaHUIECKUX BOJTH.

AKYCTUYECKUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHNUE.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOW KoJieOaHuH.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3anus, qudpakius, uHTepdepeHus.

Oo6napyxeHue nHHPAKPaACHOTO U YIbTPA(PUOIETOBOIO U3ITYUECHHI.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmMuKym.



M3ydenune napameTpoB 3ByKOBOW BOJIHBI.

M3ydeHnne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue nzoOpakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0cToSHCTBO 4aCTOThI
CBETAa M COOTHOILICHHWE JJIMH BOJIH NPH NEPEXOJEC MOHOXPOMATHYECKOI'O CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cseta. CrnokHBII cocTaB 0eloro cBeTa.
IIBser.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroa MojJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHME M OINTUYECKas CHJIa TOHKOW JIMH3bL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOM cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOU JMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon sy4a, NMpOWEAUIEr0 JUH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontuyeckoi ocu. IlocTpoeHne wu300pakKeHMI TOUKHM W OTpe3ka NpsSIMON B
coOMpaloIIMX U PacCeUBaIOUIUX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHble HMCTOYHHUKHU.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTHHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. lIpumepsl Kknaccuuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
INIABHBIX ~MAakKCUMyMOB IIpM NAJE€HUA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaGmronenue moiHOro BHYTpEHHETO OTpaxkeHus. Moiens CBeTOBOIA.

HccnenoBanre xoJa CBETOBBIX IYYKOB YEpe3 IUIOCKOMapalieNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3aX.

Mopaenn MUKpOCKOMa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenne nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PeIETKH.

Ha6monenue nudpakiinoHHOTO CIIEKTpa.

HaGmronenue nucnepcun cera.

HabGnronenue nossipusaliuy CBeTa.

[IpuMeHeHnE MONSIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

N3mepenue nokazaress npeioMIeHUs CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJKHUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Tomy4yenune n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3epKaJia v JIMH3BI.

[Tomy4yenune n300pakeHNs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIInn U MOIsIpU3aluu CBETA.

W3ydeHne noyisipu3alyy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenune naTepGEpeHITNH JIA3ePHOTO U3IIyYCHHS Ha IBYX IIEIISX.

Hab6monenue aucnepcun.

HabGmogenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

HN3mepenne IirHbI CBETOBOM BOJIHBI.

[ToydyeHue criekTpa W3Iy4YeHHUs CBETOIMOAA TIPHU MOMOIIU IU(DPaKIIMOHHON
PELIETKU.

Pasnen 6. OcHOBBI crieIUAJILHON TEOPUU OTHOCHTEIbHOCTH.

['panvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsel
CIIELIMAIbHOM TEOPHUH OTHOCUTEIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHON — mHTepBal.  [IpeoOpazoBanus  Jlopenta.
Ycnoue npuduuHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHU U COKPAIIEHUE JJINHBI.

DHEPrust U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.



TexHHUYeCKUue YCTpOWCTBA M TEXHOJIOTMUECKHE IPOLECCHI: CITyTHUKOBBIE
NPUEMHUKHU, YCKOPUTEHU 3apSKEHHBIX YACTHII.

YyeHnueckui IKCIIEPUMEHT, JIa0opaTOpHBIE PA0OTHI, MPAKTUKYM.

OnpeneneHue MMIYyJIbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3aPS>KEHHBIX YACTUI B MATHUTHOM TIOJIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOE TerioBoe HU3IydeHHUE (M3TydeHUE aOCOJTIOTHO YEPHOTO TEa).
3akoH cMmemienus: Buna. ['mnore3a [Inanka o kBaHTax.

®DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CronetoBa. 3akonbsl poTodddexra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxkaroulyr mnoBepxHocTh). OmbiTel I1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTrl. BosHbl ne bponnsa. /nuna Bonns! ae bpoia u
pasMepsl o0jacTH JOKaNM3alMM JBUWXKYymIeiics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka uzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONpPEneNEHHOCTEM
['eitzenoOepra.

TexHn4eckrue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHL: CIEKTPOMETD,
dboToseMEHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOAMO/I.

Jlemoncmpayuu.

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

WccnenoBanre  3aBUCUMOCTH  COINPOTHUBIICHHS  TOJYHIPOBOAHUKOB  OT
OCBENIEHHOCTH.

Ceeroauo.

Conneynas Oatapes.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npAKMUKYM.

Hccnenosanue Gporopesucropa.

N3mepenune nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA YEPE3 CBETOIHUOJ OT HAIIPSIKEHUS.

Tema 2. Duzuka amoma.

OneIThl IO HCCINEAOBAHUIO CTpPOEHUsI aroMma. [lmanerapHas Mozenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyyenue u nornomnieHrue GOTOHOB MpU NMEPEXOAE aTomMa
C OJIHOTO YPOBHsI SHEPTUH HA IPYTOU.



Bunsl cnexktpoB. CrieKTp ypOBHEH 3HEPIHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu.

Mopuens onbita Pesepdopra.

Habmonenne nuHedvaTbIx CIIeKTPOB.

YCTpOUCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Onpenenenue JIMHBI BOJHBI Ja3€PHOTO U3Ty4YECHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

Ha6mronenue nmuuaeityaToro crnekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHor Punbepra.

Tema 3. Dusuka amomMHo20 A0pa U INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens sigpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3o0Tonsl.

PagnoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-nu3nyuyeHue.

3akOH pPaAuOaKTUBHOTO pacnaja. PaauoakTHBHBIE HM30TONBI B MPHUPOIE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3JIy4eHUs. BiusHue paiMOaKTUBHOCTH Ha YKUBbIE
oprauu3msbl. EctecTBenHbIi QoH nznyuenus. Jozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

SAnepusie peakuuu. JleneHue u cuHTes sAaep. AnepHeie peakTopsl. [Ipobdiembl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKUE ACHEKThl Pa3BUTHS
SIIEPHON SHEPIETUKH.

Mertoapl perucTpanyuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTUL.

dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HbI U JICHTOHBI.
[IpencraBnenne o CtanaapTHo Moaenu. KBapk-ritooHHas MOAENb aIpOHOB.

®dusznka 3a npenenamu CranaapTHO Mozaenu. T€MHas MaTepus U TEMHas
DHEPIusl.

EnunctBO Qusnyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTUUYECKUE MTPOLIECCHI: TIO3UMETP, KaMmepa
Bunbcona, saepHbli  peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpaQuUsl.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKym.

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIOJIB30BAHUEM JO3UMETPA.

N3yyenue normoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUHM M aCTPO(PU3UKH.



Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (HU3UKH [JIsi OOBSICHEHUS TPHUPOIBI
KOCMHUYECKHX 0OBEKTOB.

Mertoapl acTpOHOMMYECKHX HccienoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS aCTPOHOMHMUSI.

Bunx 3Bé3gnoro neba. Co3Be3amsi, sSpKue 3BE3bI, TUTAHETHI, WX BHUIANMOC
JIBUKECHHUE.

ConHeuHas cucrtema.

Connue. ConHeuHast akTUBHOCTh. MicTrounuk 3Heprun CoJiHLa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CIEeKTpaJIbHBIA KIacc —
CBETUMOCTbY». 3BE3/Ibl TJIABHOW IOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBbY» JJIs1 3BE3M TJIABHOW MOCJIENOBATENBHOCTA. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUU U 3BoMonuu ConHua u
3BE3/1. DTambl )KU3HU 3BE3]I.

Mneunstii [lyte — Hama I'anaktuka. [lonoxxenue u nmxenue CoJsiHLIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE ABIPHI B sapax
raJaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa0061a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PeukTOBOE M3NMydEeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMHH.

Yuenuueckue nabniooenus.

HabGmronenust 3B€3qHOr0 HeOGa HEBOOPYXKEHHBIM TJIA30M C UCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPWJIOKEHUH JJI ONpeiesieHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi CeBepHOro MoJIyliapusi U spKue
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BETUYNH C MCIOJIB30BAHIEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHNE  KOCBEHHBIX H3MEPEHHM, MCCICNOBAHUM  3aBUCHUMOCTEMN
bU3NYeCKUX BEIWUYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUNoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3fenax  «YUYEHUYECKHH  JKCIIEpPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

O6o01maronee NOBTOPEHUE.



O0o061menne 1 cucTeMaTu3alus CoAepKaHus pa3fesioB Kypca «MexaHUKay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKkay», «Konebanus
U BOJHBDY, «OCHOBBI CIELHATBHOM TEOPUH OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPODUZUKN.

Ponb ¢u3uku u acTpoHOMUUM B HKOHOMHYECKOM, TEXHOJIOIMYECKOM,
COLIMATILHOW M 3THYECKON cepax AesITeIbHOCTH YEJIOBEKa, POjb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOU KapTHHE MUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIOIIECH, OOBSCHUTEIBPHOM M  MPOTHOCTHYECKOW  (PyHKIUH
busnyeckoil Teopuu, posib (HU3NUECKON Teopur B GOPMHUPOBAHUU MPEICTABICHUIN
0 ¢U3MYECKON KapTUHE MHUpa, MECTO (PU3UUYECKOW KapTHHBI MHUpaA B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H.

N3yyenue kypca ¢usuku yrayonénHoro ypoBHa B 11 kiacce
OCYIIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEKIPEIMETHBIX CBS3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole noHaAmMuUs, C6A3AHHbBIE C UZYUCHUEM MEMO008 HAYYHO20
no3nanuA: SIBICHUE, Hay4YHBIH (akT, THIOTe3a, (U3NYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, DKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEUTHOCTU U3MEPEHHM, U3MEPUTENIbHbBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETpPUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. BEKTOpPBl M MX MPOEKIMU HAa OCH KOOPAHWHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 3yeMEeHTApHBIX GyHKUMNA. [Ipu3Haku 1OAOOUS TPEYTrOJIBLHUKOB,
onpe/eeHre MIONIaaAN MITOCKUX GUryp U o0bEMa Tell.

Buonozua: >nextpuueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JNBW)KCHUS B JKMBOW TNPHUPOAE, DKOJOTMYECKHE PHUCKA MPHU IPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAOLIEH  Cpenpl,
yIbTPA3BYKOBasg JUArHOCTUKA B MEIUIIMHE, ONTUYECKUE SBICHHUS B IKHUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYypa TBEPIBIX
TEJI, MEXaHU3Mbl OOpPa30BaHMSI KPUCTAJUIMYECKON pEIIETKH, CHEKTPaIbHBIN
aHaJu3.

T'eozpachua: wmarnuTHble mNOJIOCA 3€MIIM, 3aJ€KM MAarHUTHBIX  PYI,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocuna: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
ANIEKTpOJBUTaTENb SIKOOM, TeHEepaTop MEPEMEHHOTO0 TOKAa, WHIYKIHWOHHAs IMeub,
JMHUAU 3JIEKTpoIepeaay, dJIEKTPOABUraTelb, paaap, pPaaAuONpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-neub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



IPOEKIMOHHBIN amnmnapaT, BOJOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
NPUEMHMKH, IEPHAsA DHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMUS Y4yeOHOro mnpeaMera «Du3nkay
JOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YyYarOIIMXCsl pyKOBOJCTBOBATHCSA
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3MUIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIWM, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHWH, COOTBETCTBYIOIIHMX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIlEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alii OCHOBHBIX HAIPaBICHUN
BOCHIUTATEIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(opMUPOBAHHOCTh TPAKMAHCKOW  MO3UIIMM  OOYYArOIMIeToCs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJ€HAa POCCUIICKOro 00I11eCTBa;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUECKHX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOliecTsa, y4yacTBOBaTbh B CaMOYINpaBICHHMM B 00pa3oBaTesibHON
OpraHM3allly;

e YMEHHME B3aWMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHHTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPHUOTHYECKOT0 BOCIIUTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXXIaHCKON UIEHTUYHOCTH,
MaTpUOTU3MA;

e IEHHOCTHOE OTHONIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHMUS;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIUIO ¥ MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUEHOTO;

e OCO3HAHHUE JMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAyKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuHbIM chepam npodheCCHOHATBLHON eI TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3UKOW U TEXHUKOW, yMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oymymien mpodeccuu u peaan30BbIBATh COOCTBEHHBIE
KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa3OBaHUIO B
oOnactu (pU3MKHU Ha IPOTXKEHUU BCEH KU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJ100aIBHOIO
XapakTepa dKOJOTMYECKHUX Ipodiiem;

IUIAHUPOBAHWE WM OCYLICCTBICHHUE ICHCTBUI B OKpYXAIOLIEH cpele Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpEHne ONbITa AESATEIbHOCTH DKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (hU3HKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOU MEATEeIbHOCTH, TOTOBHOCTh B TPOIECCE
U3Y4CHUS (PU3MKH OCYIIECTBISATh MPOSKTHYI0 W HCCIIEI0BATEIBCKYIO
JeSITEIbHOCTh MHIUBUIyaTbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Bba3oBble Jijornueckue A1eicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIHpOBaTH M aKTyaJlU3UpoOBaTh  MpodiieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeNeNATh LUENH JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM M TPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH pEUICHUsI MPOOJIEMbl ¢ YYETOM aHANIM3a UMEIOIIHNXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATENBHOCTb, OLIEHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBHM 1€ TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

Ba3oBbIe uccieaoBaTe/IbLCKHeE 1eHCTBUA:

BJIa/IETh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMHU
(bu3nYeCcKO HAYKH;



BJIAJCTh HAaBBIKAMH  y4E€OHO-HCCIICIOBATEIILCKON | MIPOEKTHOMN
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3amad  (U3HIEeCKOro
COJICpKaHMsl, TPUMEHECHUIO PA3JIMUHBIX METOIO0B MO3HAHMS;

BJIQJIETh BHUJAMHU JACSATEILHOCTH 110 TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETALNN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JTaHUH YYEOHBIX MPOEKTOB B OOJACTH
buszukwy;

BBISIBJISITh TMPUYUHHO-CIIC/ICTBEHHBIE CBSI3M U aKTyallM3UPOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3Y €€ pEelICHUs, HaxOJIUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pEIICHMS;

aHAJU3UPOBATh TIOJYYEHHbICE B XOJI€ PCIICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLICHUBATh X JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHON
JESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HUKY;

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TMEPEHOCUTh 3HAaHWS 10 (U3MKE B MPAKTUYECKYH0 00JIacTh
JKM3HEIEITEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;
BBIJIBUTaTh HOBBIC UJICH, NIPE/jIaraTh OPUTMHAIIBHBIC MTOXO0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a41, TOMYCKAIOIIUE aJTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJa/IeTh HAaBBIKAMHU MOJIydeHHUs WHGOpMaNMU (PU3NUIECKOTO COACPIKAHUS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBISATH IOMCK,
aHaJIM3, CUCTEMATHU3AlMI0 U HHTEpPHpeTalnio UHPOPMALMU Pa3TUYHBIX
BUJIOB U (hOPM TNPECTABICHUS;

OLICHHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh CPEACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAllMOHHBIX
TEXHOJIOTM B  pPEIICEHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ CcoOJo/leHneM TpeOOBaHUN APrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MMacCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMSI B Pa3IMYHBIX (hopmarax c
y4€TOM Ha3zHaueHus uHGOpMAIMM M UEJIEBOM ayAuTOpUHU, BBIOUpas
ONTUMANIbHYIO (OPMY MPE/ICTABIICHUS U BU3yaJIU3al1H.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1eiiCTBHA:



OCYIIECTBIISATh OOIIEHHE HAa Yypokax (GU3MKH U BO BHE-YPOUHOMU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyalldd © CMSTYaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOYKY 3PEHHS C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPEJACTB;

IIOHMMAaTb W MUCIOJb30BATh  IPEHMYIIECTBA  KOMAHIHOM W
WHUBUTyaJIbHON PabOTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBHM C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHAMATh 1E€JIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBAaTH W
KOODAMHUPOBATh JEUCTBUSA 110 €€ JOCTH)KEHHUIO: COCTAaBJIATH IUIAH
JNEeUCTBUH, pacrpeaessaTh POIu ¢ Y4ETOM MHEHUH YYaCTHUKOB, 0OCYK1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJAa M KaXXJOr0 y4aCTHHMKA KOMaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLICHUBATH HJAEU C IO3ULUU HOBHU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyallusiX, TMpPOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHUILIMATUBHBIM.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIHO ~ OCYIIECTBIIATh  IO3HABATEIBbHYIO JICSITEIHBHOCTh B
obrmacti (UBMKA W ACTPOHOMHHU, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMyIpOBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH PEUIEHUs PACUETHBIX U KAYECTBEHHBIX
3a/a4, TJIaH BBITIOJHEHUS MPAKTUYECKOU PabOThl ¢ YYETOM HMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacMpsATh paMKH  ydeOHOTO TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHU N,

JeJaTh OCO3HAHHBIA BHIOOpP, aApryMEHTHPOBATh €ro, Opath Ha ceOs
OTBETCTBEHHOCThH 32 PEIIICHHE;

OTICHUBATh MIPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO APYIUIMH B OOJACTH
(GbU3UKHM, MOCTOSHHO IOBBINIATh CBOM OOpa3oBaTEIbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIL, SMOIUOHAJIbHBbIN HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B AEATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMH TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JCHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OIEHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS] MO HX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JAPYIMX MpPU aHAJIU3E PE3YyJbTaTOB
JIEATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIMX MPU aHAJIU3E PE3YJbTaTOB
JIESATCIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporiecce HOCTHXKEHHS JTMYHOCTHBIX PE3YyJIbTaTOB OCBOSHHS IMPOTPAMMBI IO
buszuKe I ypOBHA CpeaHero oOmiero oOpa3oBaHWs Yy OO0y4Yaromuxcs

COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, peAnoaaratronmii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKIIOYAIONIETO  CIOCOOHOCTH  TMOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHsI COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHC K
OMOIMOHAILHBIM W3MEHEHUSIM W TPOSBISATh THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEN MOTHBAIIMM, BKIIOYAIOIIEH CTPEMIIEHHE K JOCTHXKEHUIO LIEeTU
U ycCliexy, ONTUMHU3M, THUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOS U3
CBOMX BO3MOXKHOCTEH;

OMIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, YYHTHIBATh €r0 TMPHU OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIIbHBIX  HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTb  BBICTPAUBATh
OTHOIIEHUS C JPYTUMHU JIIOJBMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemniaTh KOH(QIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDI



K konny oOyuenus B 10 knacce npeaMeTHbIE pe3ylbTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKON, COIMAIbHOW M OATUYECKOM cdepax AedaTelbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOIN Hay4HOU KapTHHE MUPA,
3HaYCHHE OIHUCATEIbHON, CHUCTEMATH3UPYIOMIEH, OOBSICHUTEIbHOU H
MPOTHOCTHYECKOW  (PYHKIUHA  (DU3UYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (U3MKU UM TEPMOIAMHAMUKH, POJib (PU3NYECKON TEOpUHU B
dbopMHpOBaHUU MTPEACTABICHUIN O (PU3NUECKOIN KapTUHE MUDA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJenel (Qu3nyeckux Ten u
MPOIIECCOB (SIBICHWI): WHEpIMaNIbHAs CHUCTEMa OTCcuéTa, abCOIIOTHO
TBEpIOE TEJO, MaTepHaIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUIKEHHE,
cBOOOAHOE mTajeHue, abCoMOTHO ymnpyras jaedopmais, aOCOTOTHO
yrnpyroe u abCoMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICINIU ra3a, )KUJKOCTH
U TBEPAOro (KPUCTAIUIMYECKOI0) Teja, UACATBbHBIN ra3, TOUEUHbIN 3aps,
OJHOPOJHOE JIEKTPUYECKOE TOJIE;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSICHATH MEXAaHUYECKHE TMPOLECCHl U  SIBICHUSA,
UCITIOJIb3YsI OCHOBHBIE MOJIOXKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCHUTEIBHOCTh
MEXaHUYECKOTO ABMXKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBaHus [amuiies uisi CKOpPOCTH M IEpEeMEIEHUs,
3akoHbl HplOTOHa, MNpUHIMO OTHOCUTENbHOCTH [anmumnies, 3aKkoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C HW3MEHEHHEM MEXaHHMYECKOW HSHEpruM,
yCIIOBUSI paBHOBECUS TBEPJOrO Tejla), MPU HSTOM  HUCIOJIB30BATh
MaTeMaTH4ECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS WMIyJbca U
MEXaHWYECKON IHEPTHUH, 3aKOHA BCEMUPHOIO TATOTEHHS;

aHAJIM3UPOBAaTh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIOJIb3YS
ocHoBHble mToNOkeHHsT MKT u 3akoHbI MOJIEKYJIApHON (DU3MKK U
TepMOJUMHAMUKUA (CBA3b JAaBJIEHUS HUJEAJBbHOIO Tra3a CO CpelHel
KMHETUYECKOW DHEpPruer TEIUIOBOIO JBHM)KEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphbl BEIIECTBA CO CpPEIHEH KHHETUYECKOU
DHEPIrUeN TEMJIOBOTO ABWKEHHS €r0 YaCTHL, CBSI3b JIaBJICHUS UIECATbHOIO
raza C KOHUEHTpPAalUMEW MOJIEKYJl M €ro TEMIEepaTypoil, ypaBHEHUE
MenneneeBa—Kianepona, TMepBblM 3aKOH TEPMOAWHAMMKH, 3aKOH



COXpPAHEHUSl PHEPrUU B TEIUIOBBIX MpOlleccax), MPU 3TOM HCMOJIb30BATh
MaTEeMaTHUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeipoHa,

aHAJM3UPOBATh W OOBSACHITH DJEKTPUUECKUE SIBJICHUSA, MCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI Y 3aKOHBI AJIEKTPOJMHAMUKHN (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHa, MOTEHI[MAIbHOCTD
AIEKTPOCTATUYECKOIO TMOJISI, MNPUHUHI CYNEPHO3ULUUA SICKTPUUECKUX
MOJIEH, MPU ATOM YKasbiBasl yCJIOBHUS NMPUMEHUMOCTH 3akoHa KyioHa, a
TAK)K€ MPAKTUYECKH BAXKHbIC COOTHOILICHMS: 3aKOHbI OMa i y4yacTka
UEeNYM U U1 3aMKHYTOM JJIEKTPUYECKOM 1ienu, 3akoH JDxoyns—JIeHna,
npasuiia Kupxroda, 3axkonsr @apazest 11s1 37€KTPOIH3a);

OTHMCHIBATh (PU3UUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIMYWHBI:
MepeMENICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CWJIbl, JaBJICHWE, TMOTCHUUAIbHAS DJHEPrusi, KUHETUYECKas
DHEPrUs, MEXaHWYECKas SHEPrus, padoTa CHIIbI, EHTPOCTPEMHUTEIHHOE
YCKOpEHUE, Cula TKECTH, CUIa YOPYTrOCTH, CHJIa TPEHUS, MOIIHOCTb,
DHEPrus B3aWMOJICUCTBHS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
SHEpPrusi ynpyroit gedopManuv MPYKUHBI, KOJUYECTBO TEIUIOTHI,
aOCoJIIOTHAs TeMmIepaTypa Tela, paboTa B TEPMOJIMHAMHUKE, BHYTPECHHSS
OHEPrus WACATBHOTO OJHOATOMHOTO Ta3a, paboTa WIeanbHOTO Tasa,
OTHOCHUTENIbHAA BJIAXHOCTh BO3nyxa, KIIJ waeambHOro TEIIOBOrO
JIBUTATENS; AIEKTPUYECKOE T0JI€, HAPSHXKEHHOCTh AJIEKTPUYECKOTO IMOJIs,
HaNpsHDKEHHOCTh TMOJIE TOYEYHOTO 3apsfia WM 3apshKeHHOTO IIapa B
BAKyyM€ U B JMIJICKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOTO TIOJIs,
Pa3sHOCTh  MOTEHUHMAIOB, JJIEKTPOJABWXKYIAs CHJIA, CWiIa  TOKa,
HanpsDKEHWE, MOIIHOCTh TOKA, JJEKTPUYECKas EMKOCTh ILIOCKOTO
KOHJIEHCATOpAa, COIMPOTHBJICHHWE ydacTKa ILEMU C IOCIEA0BATEIbHBIM U
MapajiyieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS DJICKTPUUECKOTO TOJIs
KOHJIEHCATOPA;

OOBSACHATP  OCOOCHHOCTM  MPOTEKaHUS  (PU3MYECKHX  SIBJICHHIA:
MEXaHMYECKOE JIBHKCHHME, TEIUIOBOC [BMJKCHHE 4YacCTHUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBWXeHUe, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALIMS, TJIABJICHUE U KPUCTAJUIA3ALINS, HAITPaBICHHOCTh
TEIUIONEPEAAUH, ICKTPU3ALMS TEJ, SKBUNOTECHIIMAIBHOCTh MOBEPXHOCTH
3apsIKEHHOTO MMPOBOIHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3UUECKOM BEIUYUHBI OT
Jpyrol ¢  HCHOJIB30BAHHEM  TPSAMBIX  HU3MEPEHUH, TIpU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTaThl IOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJAEC TpaduKOB C Yy4ETOM



aOCOMIIOTHBIX MOTPEUTHOCTEN U3MEPEHHM, IeNaTh BHIBOABI MO pe3yibTaTaM
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHbIE HM3MEPEHHSA (PU3MUECKHX BEJIMYMH, HPU STOM
BBIOMPATh ONTUMAJbHBI METOA M3MEPEHUs, OLIEHUBATh aOCONIOTHBIC U
OTHOCHUTEJIbHBIE MTOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTH ONBITHI O MPOBEPKE MPENTIOKEHHONW TMIOTE3bI: TIAHUPOBATh
HKCIEPUMEHT, COOMpATh FKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIN3UPOBATh
NOJydeHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTaTyce MpeaIoKEeHHOM
TUIIOTE3bI;

coOumoiaTh npaBuiia 0€30MacHOTO TpyJa MPH MPOBEACHUN HCCIIeI0BaHMIMA
B paMKax yd4eOHOro »OKCIEpPUMEHTa, IMpakTUKymMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM JEATETbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBbHBIX YCTPOICTB U JIaOOpaTopHOTo 000pyI0BaHUS;

pemath pacy€THble 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢u3znyecKoil MOJENbI0: HA OCHOBAaHUM aHAIM3a YCIOBUS OOOCHOBBIBATH
BBEIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOoBaHUSAM 3a/ayw,
OPUMEHATh  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJaThl
¢u3nveckux TeOpUil TPH MCIOJIB30BAHUM MAaTEMaTHYECKUX METOI0B
peleHus 3a1a4, TPOBOJUTh pacuéThl HA OCHOBAaHUM MMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBAaTh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbI PELICHUS C
y4€TOM TMOTYYSHHBIX PE3YJIbTATOB;

pelaTh KayecTBEHHBbIE 3ajlauu, TpeOyolue MPUMEHEHUs 3HAHUU U3
pa3HbIX pa3/eioB Kypca (U3MKH, a TAK)KE UHTETPallMy 3HAHUW U3 JAPYTrux
IPEIMETOB €CTECTBEHHO-HAyYHOI'O IIMKJA: BBICTpAaUBaTh JIOTUYECKYIO
LENOYKY PacCyKJIEeHUI C OOPOI Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PUNYECKUE SIBICHUS,

UCMOJIb30BAaTh TEOPETHUECKUE 3HAaHUSA Uil OOBSCHEHHS OCHOBHBIX
NPUHIUIIOB PabOThl U3MEPUTENLHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH MPUMEPHl BKJIAJa POCCHUCKUX U 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATD MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JESTEIbHOCTH YEJIOBEKA, CBA3AHHOMW C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UINI KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUHN O PAIlMOHATEHOM
IPUPOAOIOIL30BaHUN, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JIOCTHKEHHNA
HAayKd ¥ TEXHOJIOTMH [UIsS JalbHEMIIero pa3BUTHS YeJOBEYECKOTO
00I11eCTBA;



OPUMEHATh pa3iNyHble CIOcoObl paboThl ¢ MHOpMAIHEH (PUINIECKOTO
CONIEpP)KaHUs C HCIOJB30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, MPU 3TOM HUCIHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTUM JJIsl TIOMCKa, MepepadOTKU U TpPEeAbABICHUA Y4eOHOU H
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUU, CTPYKTYPHUPOBAHHUS M WHTEPIPETAIINU
uHpOpMaIlMK, TOJNYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJIy4aemMyro  HMHQOpPMAIMIO W  OLIGHHUBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA MH(OpMaIuy,

IPOSIBISTD OpraHu3alMOHHBIE I/I MI03HABATENbHBIC yMEHUS
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMW B IMpoIlecce
BBITIOJIHEHHSI IPOCKTHBIX U yU€OHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TpyMmme ¢ HUCIOJIHEHUEM Ppa3IMYHBIX COLHUAIBHBIX PpOJIeH,
IUITAHUPOBATh PabOTy TPYMIIbI, PAIIMOHAILHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATHh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYMIbI B pELICHUE paccCMaTpUBaeMoil mpoOIeMbl;

IPOSIBIISATE MOTUBAIMIO K OyayIiel nmpoheccuoHanbHOM AesITeIbHOCTU IO
CHENHATIbHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B Il kKnacce mpenMeTHbIE pe3yNbTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSl YMEHUI:

HOHMMATh POJb (PU3MKK B  HKOHOMHUYECKOM, TEXHOJOTMUYECKOM,
COLIMAJIHOW M 3TUYECKON cepax AesATeIbHOCTU YEJIOBEKA, POJb U MECTO
Gu3MKN B COBPEMEHHOM HAy4yHOW KapTHHE MHpa, POJIb ACTPOHOMUU B
NPAKTUYECKOM JIESITEIbHOCTM 4YEJIOBEKa W JaJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE OINMCATEIIBHOM, CUCTEMAaTU3UPYIOLLEH,
OOBSICHUTENILHOM U TMPOTHOCTHYECKON (YHKIMNA (PU3MUEeCKON Teopum —
IIEKTPOJUHAMUKH, CIIELMAIIBHOM TEOpUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢usuky, ponb (Hu3nuecKor Teopur B (HOPMUPOBAHUM TPEACTABICHUI O
duznyeckoil kKapTuHEe MUpPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00ILEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUI O IIPUPOJIE;
pasznuyaTh YCJIOBHMS IPUMEHMMOCTH MojeNled (QU3MYECKUX Tell W
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJIHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIEOAHUs, MAaTeMAaTUYECKUN MAasTHUK,
UJCAIBbHBIA TPYKUHHBIA MAsTHUK, FapMOHUYECKHE BOJIHBI, WICAIBHBIN
KoJ1e0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIEIell aTOMa, aTOMHOTO si7jpa U
KBaHTOBOW MOJIEJIN CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) MPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTH UCIIOIb30BAaHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SBIICHHUS,
WCMOJIb3ysSl OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI JJIEKTPOJUHAMUKUA U
ClIELIMANIbHOM ~ TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMAarHUTHOM  WHAyKOMU, TnpaBwio  Jlennma, cBa3p  DJC
CaMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
W3MEHEHUsS  CWIbl  TOKAa,  MOCTYJAaThl  CHEUUAIBHOM  TEOPUU
OTHOCHUTEIBLHOCTH DUHIITEIHA);

aHAJIM3UPOBaTh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHMUSI, UCIIOJIb3YSI
MOJIOKEHUST ~ KBAaHTOBOM  (usuku  (ypaBHeHHWE  DWHINTEWHA  JJIs
dororddexra, mepBeld U BTOpOM mocTynaTel bopa, mpuHUUI
COOTHOIIEHUST HeomnpenenéHHoctel ['eiizenOepra, 3akOHBI COXPAHEHUS
3apsiI0BOTO M MACCOBOTO YMCEN U DHEPTUM B SANIEPHBIX PEAKUUAX, 3aKOH
PaAMOAKTUBHOIO pacnaaa);

OTHMCHIBaTh (PU3UUYECKHE TMPOIECChl W SIBICHUS, WCIOJIb3YS BEIMYWHBI:
HaNPsHKEHHOCTD AJIEKTPUYECKOTO TMOJIA, MOTEHIHAN 3JIEKTPOCTATHYECKOTO
MOJIsI, PA3HOCTh MOTEHUHMAJNOB, JJICEKTPOABIKYIIAS CUIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM TOTOK, cuia AwmIepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJAa CAMOMHAYKLIHMH, SHEPrus MArHUTHOTO MOJIA
MIPOBOJIHMKA C TOKOM, PEJSTUBUCTCKAM WMITYJIbC, TOJHAsA DSHEPIUS,
DHEPrus TIOKOS CBOOOJHOW 4YAaCTHWIIBI, DHEPTUS W HUMIYJIbC (POTOHA,
MacCOBO€ YMCJIIO U 3apsl A1Ipa, JHEPTHUSI CBA3U SAPa;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHUs  (U3HYECKUX  SIBJICHHI:
AJIEKTPOMArHUTHASL UHIYKIIUS, CAMOUHYKIIUSI, PE30HAHC, HHTEPhEPEHITUS
BOJNH, Judpakmus, IUCIEPCHsS, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dorornekrpuueckuii ddpdext (poroaddext), anpda- m Oera-pacmagsi
aqep, raMMa-usilydeHue sjep, (pu3nyeckue NPUHIUIBL CIEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

ONPENCIATh HANPABICHUE WHIAYKIMA MAarHUTHOTO IIOJiI IMPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKEeHNE, CO3/IaBAEMOE TUIOCKUM 3€PKAJIOM, TOHKOHN JTUH30MH,
Y PaCCUUTBIBATH €TI0 XAPAKTEPUCTUKHU;

IIPUMEHSTh OCHOBOIIOJATAlOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaMM3a ©W OOBICHEHHWS (PU3WYECKUX  MPOIECCOB,
MPOUCXOAIINX B 3BE3AaX, B 3BE3NHBIX CHUCTEMAX, B MEKIaJaKTUUECKOU
cpene; ABWKEeHHs HeOSCHBIX Tell, DBOJIIONNH 3BE3 U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHUWE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IMOJTYYEHHON  3aBUCHUMOCTH



¢usznyeckux BENMYUH B BHIE TIpadukoB C YYETOM aOCOTIOTHBIX
NOTPEIIHOCTe  M3MEPEHMH, JiefaThb  BBIBOJABI IO  pe3yjibTaTaMm
UCCIIEIOBAHMS;

IPOBOJUTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEJIMYUH, NPU ITOM
BbIOMpaTh ONTHUMAJIBHBIA METOJ M3MEpPEHUs, OLICHUBAThb AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;
IPOBOAUTH ONBITHI IO MPOBEPKE MPEIJI0KEHHONW TMIOTE3bI: IIAHUPOBATh
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
IIOJIy4YEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce IMpPenoKEHHOU
TUIIOTE3BI;

OIMHCHIBATh METObI MOJYyUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmroiaTh mpaBuia 6€30mMacHOro TpyAa MPU MPOBENCHUH UCCIEAOBAHUI
B paMKax ydeOHOro »HKCIEpPUMEHTa, IpakTUKyma U  ydeOHo-
UCCIIEIOBATENbCKOM M IPOEKTHOM JEATEIbHOCTH C HCIIOJIb30BAaHUEM
U3MEPHUTENIbHBIX YCTPOUCTB U JIa0OpAaTOPHOTO 0OOPYIOBAHMS;

pemaTe pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3znyeckoil MOJENnpl0: HAa OCHOBAHMM aHajW3a YCJIOBHS BBIOMPATH
(¢usznyeckue MOJENH, OTBEYarolMe TpeOOBaHUSIM 3alayd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3NYECKUX TEOPUN
OpU  HCIOJB30BAaHUM MaTeMaTHUYECKUX METOJOB pELIeHUs 3ajaad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHMHM MMEIOIIMXCS TaHHBIX, AaHAJTM3UPOBAThH
pe3yJIbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YYETOM IOTYYEHHBIX
pe3yJIbTaTOB;

pelaTh KayeCTBEHHbIE 3a7aud, TpPeOYIoIUe NPUMEHEHUs 3HaHUM W3
pa3HBIX pa3aeioB Kypca (PU3UKU, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKAEHUI C OIOPOI Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SIBICHUS,

UCIIONIb30BAaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH NPUMEPHl BKJIAJa POCCUMCKUX U 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE IPOLIECCOB OKPYKAIOLIETO
MUDA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI U MPOU3BOACTBEHHON
NESATEIIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMHU MPOLIECCAMHU, C
HO3ULMI 3KOJIOTHYECKON 0€30I1aCHOCTH, MPEACTABICHUI O pallMOHAIbHOM
IPUPOJIONIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU AOCTHXKEHUN



HAyKM M TEXHOJOTMH JUIs JalbHEUIIEro pa3BUTHUA YEJIIOBEYECKOTO
00I11eCTBa;

OPUMEHATh pa3iNydHble CIOcOoObl paboThl ¢ MHPOpMAIHEH (PUINIECKOTO
COJCpXaHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, PU 3TOM HCHOJIb30BATh COBPEMEHHBIE HMH(OPMALMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, TepepabOTKH U TPEIbSIBICHUS Y4EOHOW H
HAYYHO-TIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
UHpOpMALUY, TOJYYEHHON U3 pa3lIWYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBaTh  IOJydyaeMylo  HMHPOpPMAlMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINU;

HPOSIBIISATH OpraHHu3alOHHbIE u MO3HABATEJIbHbIC YMEHHUS
CaMOCTOATENILHOTO  NpUOOpEeTeHUs HOBBIX 3HAHUM B Ipolecce
BBITIOJIHEHUS IPOEKTHBIX M yUeOHO-UCCIIeI0BATEIbCKIX PadoT;

paboTaTh B TpyMIE C HCIOJIHEHHEM pa3jIHYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACIPEAeIsATh ACSITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHUBATHh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIIBI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

NPOSIBJISATh MOTUBAIMIO K Oyayiiel npodeccuoHaabHOM AesITeIbHOCTH O
CHEIHAIBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOduIIs.
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

- YueOnuk «Pusuka» I'.A.Msxkumes, b.b.byxosues, H.H.Couxuii, M.
«ITpocsemienue» 2022 roja B nsiTH TOMax
- PeimkeBny A.Il. @usuka. 3agaunuk. 10 — 11 knaccesl: mocoOue i

o0meobpazoBarenbHbIX yupexxaeHuid. — M.: Jlpoda, 2018.

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA

-JIlnnaktuueckue marepuaisl o ¢usuke 10 xkmace A.E.Mapomn,

E.A.Mapon M. «/Ipoda» 2009 ron

-KontponsHo-u3meputenbubie Matepuainsl no ¢usuke 10 kinacc, cocTaBUTEND
H.N.30pun, M. «BAKO» 2011 rox

-Jnnaxtudeckue marepuainsl no ¢usuke 11 knacc A.E.Mapon, E.A.Mapon M.
«dpoda» 2011 rox

-KonTponsHo-u3MepuTenbHbie MaTepralibl o pusuke 11 kiacc, cocTaBUTENb
H.N.30pun, M. «BAKO» 2011 roa

-OUIIN. Ennnslii rocynapcTBeHHbIN dKk3aMeH. dusuka. [lon penaknuen
M.10.lemunoBoii 2023r.-

- KontponbHbie u camocTosiTenbHbIe paboThl IO PU3MKE K yUSOHUKY

I'.A.Mskumena 10-11 xitacc O.U. I'pomueBa «9k3amen» Mocksa 2017r.



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
Pecypchbl 1151 opranuzanuy BUPTyalbHBIX Ja00OPATOPHBIX paboT Mo yueOHOMY
npeamery «dusnka»

1. NutepaktuBHbIE MOAenH yuntena Bansrep @enara usz I'epmanuu:
https://www.walter-fendt.de/html5/phru/.

2. NnTepakTuBHBIC 1a00paTOPHBIE PAOOTHI:
http://seninvg07.narod.ru/004_fiz_lab.htm.

3. NHTepakTuBHBIE MOAENH yHUBEpcuTeTa Komopazno:
https://phet.colorado.edu/en/simulations/category/physics.

4. BuptyansHbie 1abopaTtopHbie paboThl 1o ¢usuke: http://www.all
fizika.com/article/index.php?id article=110.

5. Buptyanbnbie 1abopatopHbie paboThl 10 ¢u3uke (Pu3nuecKuii MpakTUKyM):
http://mediadidaktika.ru/course/index.php?categoryid=3.

6. UntepaktuBHbIe MOJEeNH yunTela Biagumupa Bamryaka u3z Uexun:
https://www.vascak.cz/?page 1d=2355#gp newtonova trubice.

7. NnaTepaktuBHble Moqenu: http://www.falstad.com/mathphysics.html.

8. Bupryanbnsie nabopatopusie padotsl ot CIIOI'Y:
http://barsic.spbu.ru/www/lab_dhtml/.

[TporpaMMBbI 17151 TOCTPOEHUS IIEKTPOCXEM:

1. ElectroM: https://fazanet.ru/programma-electrom.html.



2. Electronicsworkbench: https://soft.sibnet.ru/soft/25729-electronic-workbench-
5-12/.

Pecypchl 1151 opranuzanuy BUPTYaIbHBIX SKCKYPCUH B 1a00paTOpHBIX paboT mo
y4eOHOMY NpeaMeTy «AcTpoHOMUs» 29

1.IIporpamma skckypcwuii o 3se3nHomy HeOy WorldWideTelescope:
http://www.worldwidetelescope.org/webclient/.

2. Caiir mpo kocmoc: https://cosmos-online.ru/.

3. Poccuiickas actpoHOMHYECKast CeTh: http://www.astronet.ru/.

4. HoBocTtu xocmoca: https://in-space.ru/.

5. Busyanuzamus npocTpaHCTBa B peaJbHOM BpeMeHH Selestia:

https://celestia.spac






