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IHOACHUTEJIBHASA 3AIINCKA

[IporpaMmma mo ¢usnke Ha YpPOBHE cCpeaHero obmiero oOpa3oBaHHsl pa3paboTaHa Ha
OCHOBE TIOJIOXKCHUH W TpeOOBaHWI K pe3ysibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOM
nporpammel, mnpeactaBieHHBIXx B PI'OC COO, a Taxke ¢ yuérom deaepanbHOl pabodeit
nporpaMMbl BocnuTanus W KoHmenmuu mnpenogaBanus ydeOHoro mpenmera «Dusuka» B
oOpa3oBaTenbHBIX oOpraHmzanusx Poccuiickoit ®@exepanuy, peaqu3ylIIUX OCHOBHBIC
o0pa3oBaTeIbHBIE POTPAMMBI.

[IporpaMmma 10 ¢Qusuke ompeaenseT o0sf3aTeNbHOE NPEIMETHOE COJEpiKaHue,
YCTaHABIIMBAET PEKOMEHIYEMYIO IOCJIEI0BAaTEIbHOCTh M3YyUEHHUS TEM M PAa3/eioB Y4eOHOro
npeaMera ¢ y4€TOM MEXNPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKH Y4eOHOTO
Ipolecca, BO3pacTHBIX OcoOeHHOocTel oOywatrommxcs. Ilporpamma 1o ¢usuke paér
MpeJICTaBICHUE O LENsIX, CoAep aHUH, oOmIeil cTpareruy oO0y4deHHs, BOCIIUTAHUS U Pa3BUTHA
o0yyJaromuxcsi cpeZcTBaMu yueOHoro npeamera « Pu3uka» Ha yriyOIEHHOM ypOBHE.

Wzyyenne kypca ¢(usuku yriayOnEHHOrO YpOBHS TIO3BOJISIET pealii30BaTh 3aJayl
po(hecCHOHANBPHON OpPHEHTAllMM, HAIpPaBJI€HO Ha CO3JaHHE YCIOBHMH JUIsl MPOSIBICHHUSI CBOUX
MHTEIJICKTYalbHBIX U TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOyYaromMMcs, KOTOpbIE
HEOOXOIUMBI Ui  TPOJOJDKEHUS O0pa3oBaHHMs B OpraHM3alusaX MpodecCHOHATBLHOTO
00pa30BaHusl 1O Pa3TUYHBIM (U3UKO-TEXHUYECKUM U HHKEHEPHBIM CIHEIIMaTIbHOCTSM.

B mporpamme mo Qusmke ONpenensioTcs IUIAaHHUPYEMbIe pe3yJbTaThl OCBOCHUS Kypca
¢bu3MKK Ha YpOBHE cpenHero oOmero oO0pa3oBaHUs: JHMYHOCTHBIE, MeETaNpeIMETHbIE,
npeAMeTHBIE (Ha yriryOn€éHHOM ypoBHE). HayduHO-MeTo1010rn4ecKoit OCHOBOM 1Jis pa3paboTKu
TpeOOBaHUIl K JTUYHOCTHBIM, METANpeIMETHbIM U TMPEAMETHBIM pe3ylibTaTaM 00ydYaroIuxcs,
OCBOUBIIIUX MPOTpaMMy I0 (U3HUKE Ha YPOBHE CPEAHETO OOIIEeTro 00pa3oBaHus HA yriyOIEHHOM
YpPOBHE, SIBISIETCA CUCTEMHO-ESITENbHOCTHBIHN MOAXOI.

IIporpamma no ¢pusmke BKIIOYAET:

IUTAHUPYEMBIE pPe3yJibTaThl OCBOEHUS Kypca (M3MKU Ha yriyOJEHHOM YpOBHE, B TOM
quclie IPEIMETHBIE PE3yJIbTAThI 110 TOAAM 00YUYEeHHUS,;

coJiep;kanue yuyeOHoro npeamera « @u3ukay 1mo rogam 00ydeHHs.

Peanuszamus mporpamMmbl TIpeIyCMaTPUBAET WCIIONIB30BaHUE O0OPYyIOBaHUS LHU(POBOU
naboparopuu Ha 6aze «Touku pocTay.

du3Mka Kak Hayka o HanOoJiee 00IMX 3aKOHaX MPUPO/bI, BHICTYIAsl B KaUeCTBE y4eOHOTro
IpeIMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUH 00 OKpY’>KaIOILEM MHpE.
HIkonpHBIH Kypc (U3MKM — CHCTEMOOOpa3yroIui s eCTeCTBEHHO-HAy4HbIX Y4YeOHBIX
MIPEIMETOB, TIOCKOJIBKY (pU3MUYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHHM, N3y4aeMbIX
XUMUeH, Ouosiorueut, pusmveckoil reorpadueld u acTpoHoMHuel. Mcmonb30BaHUE W aKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHUHM OMpENeTHIo XapakTep W OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUM B cdepe SHEpreTHKH, TPaHCIOpPTa, OCBOEHHMSI KOCMOCa, MOJYYEeHHs HOBBIX
MaTepHalioB C 3aJaHHBIMH CBOWCTBaMH. M3ydeHne (GU3MKM BHOCHT OCHOBHOW BKJIAJ B
(GopMHpOBaHHE €CTECTBEHHO-HAyYHOM KapTUHBI MHpa oOydaromierocs, B (QOpMHpOBaHUE
YMEHHUH PUMEHATh HAYUHBIN METOJ IO3HAHUS NIPU BBIIIOJHEHUHM UMU yUYE€OHBIX HCCIIE0BaHUM.

B ocHOBY Kkypca (U3MKH Ha YpOBHE CpeJHEero o0Iero oopazoBaHus MOJOXKEH Ps UIEH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK IMPUHIUIIBI €0 MOCTPOEHUS.



Hoen yerocmnocmu. B cOOTBETCTBUN C HEW KypC SBIISIETCA JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuai U3 BCeX pa3/ienoB (U3MKH, BKIIOYAET KaK BOMPOCH! KJIACCUYECKOW, Tak U
COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HeW Marepuasn Kypca GU3MKH OOBEAMHEH
BOKpPYT (pu3nueckux teopuil. BenymmM B Kypce siBisercst (OpMHpOBaHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.

Hoen cymanumapuszayuu. EE peannuszanys npeanoaraeT UCIoJIb30BAHUE TYMaHUTAPHOTIO
NoTeHUuana (U3NIecKoil HayKu, OCMBICIICHHE CBSA3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOILECTBa,
a TaKkXKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMU MPOOIEMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢usukn  yrayOon€HHOTO — ypOBHSA
IIPEIoJIaracT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJIOTMYECKHUX MPUIIOKEHUN
M3YYEHHBIX TEOpHUH U 3aKoHOB. [Ipu 3TOM paccMaTpuBarOTCsl Ha YPOBHE OOIIMX IMpeICTaBICHHMA
Y COBPEMEHHBIE TEXHUYECKUE YCTPONCTBA, U TEXHOJIOTHH.

Hoesa rKonocuzayuu peanusyercs IMOCPEIACTBOM BBEIEHHUS DIIEMEHTOB COACpKaHMUS,
MOCBALIEHHBIX 3KOJIOTMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU M TEXHOJIOTHI, a TakyKe 00CYyKIeHHsI MPoOJIeM palliOHaIbHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHUECKON OE30MaCHOCTH.

OcBoeHue conep:kaHus MPOrpaMMBbl 10 (U3KKE JTOJKHO OBITH MOCTPOEHO HA MPHUHIIMIIAX
CHCTEMHO-/IeATeIbHOCTHOTO Noaxoaa. [ pu3uku peanuszanus 3TUX NPUHLIUIOB Oa3upyeTcs Ha
HCIIOJIb30BaHUU CAMOCTOSATEIBHOIO HKCIEPUMEHTa Kak IMOCTOSHHO JEeMCTBYIOLIEro Qakropa
yuebHoro mporecca. Jus yrayOn€HHOro ypoBHS — OTO CHUCTEMa CaMOCTOSITEIBHOTO
YUYEHUYECKOTO0 HKCIEPUMEHTa, BKJIIOYAIOMIETO0 (POHTAIbHbIE YUYEHHYECKHE OMbIThl MpHU
U3yYeHUM HOBOTO MaTepuala, JiabopaTropHble padoThl M palboThl mpakTHkyMma. Ilpu sTOoM
BO3MOXKHBI JIBa crioco0a peanu3anu pU3n4ecKoro rnpakTukyma. B mepBom ciiydae mpakTHKyM
npoBojuTcs au00 B koHie 10 u 11 kmaccoB, mub0 mociie mepBOro U BTOPOTO IMOJYTOIUil B
KaKJOM U3 3TUX KiaccoB. BTopoii crmocobd — 3To mHTErpamus padboT MpaKTUKyMa B CHUCTEMY
71a00paTOpHBIX paboOT, KOTOPhIE MPOBOJASATCS B Mpolecce u3ydeHus paszzaena (temsl). [Ipu stom
noJi paboTamMu NpaKTUKyMa MOHUMAETCs CaMOCTOATEIbHOE HCCIeI0BaHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0OOOIMIEHHOTO BUAA 0€3 MOMIArOBOM HHCTPYKITHH.

B nporpamme no ¢gusuke cucreMa y4eHHYECKOTIO IKCIEPUMEHTa, Ja00paTOpHbIX paboT U
NPaKTUKyMa MpecTaBleHa eAUHBIM NepeyHeM. BbIOop TeMaTuku JUIst 3TUX BHJIOB YYEHUYECKUX
MPAKTHYECKUX pabOT OCYyIIECTBISETCS YYaCTHHKaMH 0Opa30BaTeIbHOTO Mpollecca MCXOJs U3
0COOEHHOCTEH MOYPOYHOTO IUIAHUPOBAHMS M OCHalleHus kaOuHera ¢(usuku. I[lpu 3ToM
o0ecrieurBaeTcs OBJIaJIeHUE OOYYaIOUMMUCS YMEHHUSMHU MPOBOAUTH MPSMBIE U KOCBEHHBIE
U3MEpPEHUs], MCCIEeOBaHUs 3aBHCUMOCTEH (M3NYECKUX BEJIWYMH M TOCTAaHOBKY OIBITOB IO
MIPOBEPKE MPEI0KEHHBIX TUIIOTE3.

bonpuioe BHMMaHKME yAENsSETCS PELIEHUIO PACUETHBIX M KAa4eCTBEHHBIX 3an1ad. [Ipu sTom
U pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaud C SIBHO 3a/laHHOM M HESIBHO 3a/laHHOM
¢bu3nUecKoil MOJeNbI0, MO3BOJISIOIINE TPUMEHATh U3yUYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK
U3 OJTHOTO pa3jernia Kypca, TaK U MHTErpupys MpUMEHEHHe 3HaHUN U3 pa3HbIX pasnenoB. s
KayeCTBEHHBIX 3a/lay IMPHOPUTETOM SBJSIIOTCA 3aJaHud Ha OObsCHEHHe/TIpe/icKa3aHue
poTekaHusi GU3NYECKUX SIBJICHUI M MPOIECCOB B OKpY’KaIOIIEH >KWU3HU, Tpedyrolue BbIOOpa
¢bu3nUecKoil MoIeH I CUTyalluu MPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpeboBaHusmMu PDPI'OC COO Kk MaTepuanbHO-TEXHUYECKOMY
o0ecreyeHnIo yueOHOoro mnpouecca Kype (PU3MKH yriiyOJa&HHOTO YPOBHS HAa YPOBHE CPEIHETO
o0miero oOpa3oBaHUs JOJKEH M3y4yaThCsl B YCJIOBMSIX IpeaMeTHoro kaOuHera. B kabunere
¢bu3MKM  JOKHO OBITh HeoOXxoaumoe abopaTopHoe OOOpyAOBaHWE [UISI BBITOJTHEHUS
YKa3aHHbIX B MporpaMMe No (u3MKe YYEHHMUYECKHUX OIBITOB, JIaOOpaTOpHBIX paboT u padboT
MPaKTUKyMa, a TAKXKe JIEMOHCTPAILIMOHHOE 000PY0BaHHE.

JlemoHCTpanimonHoe oOopyaoBaHue (GopMuUpyeTcss B COOTBETCTBHH C MPHUHITUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECIEeYMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B MpPOrpamMMme 1o



¢u3uKe KIIOUEBBIX JEMOHCTPALUil JUIs HCCIICAOBAaHHUS M3Y4YaeMBIX SBJICHHUH M MPOIECCOB,
SMIOUPUYECKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe 00OpyJOBaHUE JJIS YUYEHHMUYECKHX IMPAaKTHYECKHX padoT (gopmupyercs B
BHUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTuueckue KOMIUIEKTHI JaOOpaTOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKxKe
KOMITbIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1ENIIMU U3y4eHUs (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(dbopmMHpoBaHUE UHTEpECA U CTPEMIICHUS 00YUarOIUXCs K HAYYHOMY U3yUYCHHIO TIPUPOJIBI,
pa3BUTHE UX MHTEIJICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3sBUTHE TPEACTaBIEHUM O HAy4dHOM MeTojAe TMO3HaHuiA U (OPMHPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIIECHHUS K OKPY KAIOLIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa M3Y4YEHHS OCHOB CTPOCHHS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

¢dbopmHpoBaHUE YMEHHH OOBSICHATH SIBICHHUS C HCIOJIb30BaHHEM (U3NYECKUX 3HAHUU U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TMPEACTABICHUN O pONM (PU3MKH IS PA3BUTUS APYTHX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3sBUTHE TMPEJCTaBICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccnoHaIbHON
NeSITeIbHOCTH, CBA3aHHBIX C (U3UKOHM, MOATrOTOBKa K JajibHEHIIeMy OOYyYEHHI0O B 3TOM
HarpaBJICHUH.

JlocTmkeHne 3Tux 1eneil o0ecreurBaeTcs pelIeHHeM CIeAyIOUIMX 3ajad B IpoLecce
U3yudeHHst Kypca (PU3MKU Ha ypOBHE CpeHero oouiero oopa3oBaHus:

pUOOpeTEeHNEe CUCTEMBbl 3HaHMM 00 OO0mKX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsT MEXAHUKY, MOJIEKYJISIPHYIO (U3HKY, dJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY
U 3JIEMEHTHI aCTPOPU3UKH;

(dbopmMHpoBaHUE YMEHUI NPUMEHSTh TEOPETUUECKUE 3HAHUS JUISI OObICHEHUS (PU3NUECKUX
SIBJIICHUH B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHU B TOBCEIHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB pelICHHs Pa3IMUHBIX 33]au C SIBHO 3aJlaHHON (hU3NYEeCKOi MOJENbIO,
3aja4, TOAPA3yMEBAIOIIUX CAaMOCTOSATEIbHOE CO3JaHHe (PU3MUECKONH MOJENH, aJleKBaTHOMN
YCIIOBUSIM 33Jjaui, B TOM YHCJIIE 3a7a4 HH)XEHEPHOIO XapaKTepa;

MOHMMaHHWEe (PU3MYECKUX OCHOB M TPHUHIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHUX IPOLECCOB, UX BIUSHUSA Ha OKPYIKAIOLLYIO CPEAY;

OBJIQJICHUE METOJAMM CAMOCTOATEIbHOIO IJIAHUPOBAHUS W MPOBEIEHUS (HU3MUECKUX
HKCIEPUMEHTOB, aHalW3a M WHTEpHpeTanud HHPOPMAILUHM, OINpEIeIeHUsI JIOCTOBEPHOCTH
MOJTy4YEHHOTO pe3yJIbTaTa;

CO3/IaHHE YCIIOBUH U1 Pa3BUTHS YMEHUH IPOEKTHO-HCCIEN0BATENBCKOW, TBOPUECKON
NeSITeNbHOCTH;

pa3BuTHE UHTEpeca K cepaM NpodecCHOHANBHOM NesTeTbHOCTH, CBA3aHHON C (PU3HUKOM.

B cootBerctBuu ¢ TtpeboBaHusmMu PI'OC COQO yriyOnéHHBIM YpPOBEHb M3YUYEHUS
yuebHoro mnpenMera «@Pu3MKa» Ha YpPOBHE CpeIHEro ooOumero oOpa3oBaHMs BHIOHMpaeTCs
o0y4aroluMucs, MIaHUPYIOIMIMMH MPOJOHKEHHEe O0pa3oBaHMs MO CIEHUATbHOCTAM (U3HKO-
TEXHUYECKOTO MPOdUIISL.

Ha n3yuenue usuku (yrimyOnéHHBINA YPOBEHB) HA YPOBHE CPEHETO 00IIEero o0pa3oBaHus
orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 wacoB B Heaenmo), B 11 kimacce — 170 gacos (5
Y4acoB B HEJICIIIO).

[Ipenyiaraemslii B mporpamMme 1o (usuke nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX paboT
SBJIIETCS. PEKOMEHJ/IOBAaHHBIM, YYHMTEIb JeJIaeT BBHIOOpP MNpOBeAeHHs 1a00paTOpHBIX paboT u
OIIBITOB C YUETOM UHIUBUIYATBbHBIX OCOOCHHOCTEH 00yYaronuxcs.



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. HayuHblil MeTOJ MO3HAHUS NPUPOABI.

®dusuka — GyHIaMEHTAIbHAsS HaykKa O Tmpupojae. HayuHblii METON MO3HAHHMS U METOJbI
UCCIeOBaHMS (PU3UICCKUX SBICHUIA.

DKCIIepUMEHT U TeOpHsl B Mpoliecce Mo3HaHus npupoabl. HabmrogeHne u sKCriepuMeHT B
¢busuke.

Crioco0bl m3MepeHuss PU3NUECKUX BEJIWYUH (aHAJIOTOBBIC W IU(POBBIE U3MEPHUTEIIbHBIC
prOOPHI, KOMITBIOTEPHBIC JATYUKOBBIC CUCTEMBI).

[TorpentHocT n3MepeHuit GU3NIECKUX BETMYHUH (a0COIIOTHAS M OTHOCUTEIbHA).

MonenupoBanue (GpU3NUECKUX SIBJICHUN M IMPOLECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPIOE TEJIO, UACATbHAS KUIAKOCTh, UICAJIbHBIN Ta3, TOYCUHBIHN 3apsn). [ unoresza. duzndeckuit
3aKOH, TPaHUIIbl €r0 MPUMEHUMOCTU. Du3ruecKas Teopus.

Pons m mecro ¢usuku B (popMUpOBaHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
MPaKTUYECKON NEeATEIBHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npakmukym.

N3mepenne cuiabl TOKa W HANPSHKEHUS B ILENM MOCTOSHHOIO TOKA MPU TOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HakoMCTBO ¢ 1U(ppoBoil maboparopueit mo ¢usuke. [lpumepsl n3mMepeHust GU3NIECKUX
BEJIMYMH MPU MTOMOUIN KOMITbIOTEPHBIX JATYHKOB.

Pa3pnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe JaBukeHHe. OTHOCHUTEIBHOCTH MEXAaHMYECKOro BikeHus. Cucrema
OoTCU€Ta.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKH.

Panuyc-BekTop MaTepuanbHOW TOYKH, €r0 MPOEKLUHWH Ha OCH CHUCTEMbl KOOPAMHAT.
Tpaexropus.

[lepemerienne, CKOpPOCTh (CpeAHsisl CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHUE
MaTepuaibHOM TOYKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopauHat. ClokeHHe MepeMeleHuid 1
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBHKEHHE. 3aBUCUMOCTh KOOpPAUHAT,
CKOPOCTH, YCKOPEHUS U IyTH MaTepUaAIbHOM TOUKH OT BPEMEHU U UX Ipaduki.

CBoOonHoe majeHue. YCKopeHHe cBOOOAHOro maaeHus. [IBukeHue Tena, OpOIIeHHOTro
MOJ1 YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTU U YCKOPEHHSI MaTepHalIbHOM TOUKU
OT BPEMEHH U UX TpapuKH.

KpuBonuneliHoe nBuxeHue. J[BuxeHrne MaTepuaibHOM TOYKH IO OKPY>KHOCTH. YTJIOBas U
nuHelHast ckopocTb. Ilepmon m wacrora oOpamienus. LlenTpocTpemutensHoe (HOpMaiIbHOE),
KacaTelbHOE (TaHMeHIIMAIFHOE) U TIOJTHOE YCKOPEHHE MAaTepHabHOM TOUKH.

TexHuueckue yCTPOMCTBA U TEXHOJIOTUYECKHUE TMPOIECChl: CIHMIOMETpP, JIBHIKEHHE
CHapsI0B, LIEMIHBIE, IIeCTepEHYAThIE U PEMEHHBIE Mepeiad, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Monenb cucteMbl 0TCUéTa, MIUTFOCTPAIUS KUHEMAaTHUYECKUX XapaKTEPUCTUK JIBUKEHUSI.

CriocoObI UCCIIeTOBAHUSI IBHKEHUIA.

Wnmoctpanust npeaensHoro nepexoaa U u3MepeHrne MTHOBEHHON CKOPOCTH.

[TpeoOpazoBaHre ABMKEHUN C UCTIOIH30BAaHHEM MEXAHHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKeHHOM MIPOCTPAHCTBE.

HaGmonenue nBrkeHus Tena, OpomeHHOTo MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

Hamnpasnienue ckopocTu py IBUKEHUH 110 OKPY>KHOCTH.

[IpeoOpa3oBaHue yriaoBoil CKOPOCTH B PEIYKTOpE.



CpaBHeHME MyTEH, TPACKTOPUI, CKOPOCTEN ABMKEHHS OAHOIO M TOTO XK€ Tella B Pa3HBIX
cUcTeMax OTCUYETA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKym.

N3yueHne HepaBHOMEPHOTO JIBM>KEHMSI C LIENIBIO ONPEEIICHUS] MTHOBEHHON CKOPOCTH.

N3mepenne ycKopeHus IIpU INPSMOJIMHEMHOM PaBHOYCKOPEHHOM [JBH)KEHHH 10
HAaKJIOHHOM TUIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUYKECHUU.

N3mepenune yckopeHus: cCBOOOAHOTO majieHus (P€KOMEH0BAHO MCIOJIb30BaHue HU(POBOH
nabopaTopun).

N3yyenue nBuxeHus tena, OpOIIEHHOTO Tropu3oHTaibHO. [IpoBepka rumnotessl o npsMoi
MIPONOPLUOHAIIBHON 3aBUCUMOCTH MEXKAY JAIBHOCTBIO TI0JIETA U HAYAJIBHOM CKOPOCTBIO TEJIA.

N3yuenne nBrkeHUs Tea Mo OKPYKHOCTH € TOCTOSHHOM IO MOJTYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHUMOCTH IE€pHOAAa OOpaIleHUs KOHHYECKOTO MasTHHKAa OT €ro
[apaMeTpOB.

Tema 2. lunamuxa.

[1epBb1it 3akoH HproToHa. MHepunaneHbie cucteMsl oTcuéTa. [IpruHINAI OTHOCHTEIBHOCTH
INanunes. HeunepruanabHble cUCTEMbI OTCUETa (OINpeiesieHIe, IPUMEPHI).

Macca tena. Cuna. [IpuHIUI cynepno3unuu Cuil.

Bropotii 3akoH HbroTOHA [1711 MaTEpUAIBHOM TOYKH.

Tpetwnii 3akoH Hpr0TOHA J1711 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALlMOHHON U MHEPTHON MacCCHl.

Cunma TsOKeCTH. 3aBHCHMOCTh YCKOPEHHS CBOOOJHOTO TAJCHHS OT BBICOTHI Haj
MOBEPXHOCTBIO TUIAHETHI W OT reorpaduyueckoil MUpOThl. J[BUKEeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. IlepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBUXKYIIETOCs C YCKOPEHHUEM.

Cuna Ttpenusa. Cyxoe Tpenue. Cuiia TpeHMS CKOJBXKEHHUS WU CWIa TPEHUA IOKOA.
Koo duuuent tpenus. Cuna CONpOTUBICHUS NMPHU IBMXKEHUHM Tela B JKUAKOCTH WIM Tase, e
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JIBUKECHUS.

Hasnenue. I'mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLECCHl: MOMIIMIHUKH, JIBH)KCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGmronenue 1BUKEHUS TeT B MHEPLUAIBHBIX M HEUMHEPIMAJIbHBIX CUCTEMaX OTCUETA.

[IpuHIMIT OTHOCUTEIBHOCTH.

Kauenne nAByX IWIMHAPOB WM IIAPOB Pa3HOM MAacChl C OAMHAKOBBIM YCKOPEHUEM
OTHOCUTEJIBHO HEMHEPIIMAIIBHOM CUCTEMBI OTCUETA.

CpaBHEHHME paBHOAECUCTBYIOUIEH NPUIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MACCHI Tela
Ha €ro yCKOPEHUE B UHEPLUAIBHON CHCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOUIUX B PE3YJIbTATE B3aUMOIECHCTBUS TEIL.

N3MepeHne mace 1o B3auMOJICUCTBUIO.

HesecomocTs.

Bec tena mpu ycKOpeHHOM NOABEME U 1aJICHUN.

LlenTpoOeKHBIE MEXaHU3MBI.

CpaBHEHME CHIT TPEHMSI TIOKOSI, KAUEHUS U CKOJIbKCHMSL.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

W3mepenne paBHOAEHUCTBYIONICH CUJI TP JABM)KEHUU OpycKa 10 HAaKJIOHHOM MJIOCKOCTH.

IIpoBepka TUMOTE3bl O HE3aBHCHUMOCTH BpPEMEHM JIBWXKEHUs Opycka IO HaKJIOHHOMH
IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccenenoBanue 3aBUCUMOCTU CWJI YIIPYTOCTH, BO3HHUKAIOIIMX B NPYXKUHE U PE3UHOBOM
oOpasiie, OT ux aedopmaruu.

W3yueHne IBUKEHUS] CUCTEMBI T, CBA3aHHBIX HUTBIO, IEPEKUHYTOH uepes JIErkuii OJI0K.



N3mepenue ko3¢ uIeHTa TpeHus Mo BEIMYUHE YIIIOBOr0 KO3 QHIIMEHTa 3aBUCUMOCTH
Fp(N).

HccnenoBanne JBWKEHUS Opycka 1O HAKJIOHHOM IUIOCKOCTH C  ME€PEMEHHBIM
KO3 (HUIIUEHTOM TPEHHUS.

N3yueHue nBUKEHUS Ipy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpoe Teno. [TocTynaTensHoe U BpaliaTesibHOE JBMKEHHE TBEPJIOTO Tela.
MOoOMEHT CHIIBI OTHOCUTENBHO OCH BpamieHus. [lmedo cuibl. CrokeHHe CHIl, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTH Tena.

VYcnoBus paBHOBECHS TBEPIOTO TeaA.

YcroitunBoe, HeyCTOIUNBOE, O€3pa3IMUHOE PABHOBECHE.

TexHuueckue yCTpONCTBA M TEXHOJIOTMYECKUE ITPOLECCHI: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peIeTyaTble KOHCTPYKIIUH.

Hemoncmpayuu.

YcnoBust paBHOBECHS.

Bunasl paBHOBecCHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKym.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJ YIIPYTOCTH.

N3ydeHue ycTOMUMBOCTH TBEPAOTO TeJIa, UMEIOIIETO TJIOMIAlb OMOPHI.

Tema 4. 3axonvi coxpanenusn 6 Mexanuxe.

NMnynsc MaTepuallbHONM TOYKHM, CUCTEMBI MAaTepUajbHbIX TOYeK. L[eHTp macc cucrtemsl
MaTepHalbHBIX TOUEK. Teopema 0 JBHKEHUHU LIEHTpa Macc.

NMiynbsc cuitbl 1 M”3MEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABMKEHME.

MomeHT umnyiibca MarepuanbHOW TOYKM. lIpencraBiieHHE O COXpPaHEHHMM MOMEHTA
VMITYJIbCA B EHTPAIBHBIX MOJISX.

PaboTta cunbl Ha MaJoOM M Ha KOHEYHOM MepemenieHuu. I'paduueckoe npeacTaBicHHUe
pabOTHI CHITHI.

MOIIHOCTE CHIIBI.

Kunernueckass sHeprus maTepuanbHOM TOYKU. TeopemMa 00 HM3MEHEHHH KHHETHYECKOU
SHEPIUH MATEPUATILHON TOUYKH.

[loTeHnmanbeHple U HEMOTEHUMANbHbIE CWiIbl. lloTeHnmanbHas >Heprus. lloTeHumanbHas
SHEprus ynpyro aehopMHpOBaHHOW NpykuHbI. [loTeHIManbHast SHeprus Teaa B OJHOPOIHOM
rpaBUTAllMOHHOM TnoJie. [loTeHnmanpHas Heprus Tejaa B IPABUTALMOHHOM IOJIE OJHOPOIHOTO
mapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KocMU4ecKasi CKOPOCTb.

CBsi3p paOOThl HEMOTEHUHUATBHBIX CHUJ C U3MEHEHHEM MEXaHHYECKON 3HEPIruu CHCTEMBI
TeN. 3aKOH COXPAaHEHMsI MEXaHUYECKOW YHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHyM g UACAIBHOM JKUIKOCTU KakK CIEACTBHE 3aKOHA COXPAHECHMS
MEXaHUYECKON IHEPTUH.

TexHuuecKre yCTpOMCTBA U TEXHOJOTMYECKHE IIPOLECCHI: IBUKEHUE DPAKET, BOILOMET,
KONEp, NPy KUHHBIN MUCTOJIET, TUPOCKOII, (UTYpHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKECHUE.

N3mepenre MOIHOCTH CHIIBI.

V3MeHeHne SHepruu Teja Mpyu COBEPILEHUH PadOoThI.

B3anMHbIe npeBpanieHUs KMHETUYECKOM W MOTEHLIHAJIBbHOM JHEPIHil IpU ACHCTBUM HA
TEJIO CHUJIbI TSKECTHU U CUJIBI YIIPYTOCTH.



CoxpaHeHHe SHepruy Ipu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaol, npaKmuxKym.

W3mepenune umiynbca Tena o TOpMO3HOMY Iy TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENH JIEKTPOMOOWIIS ¥ MOIIIHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHHSI UMITYJIbCA TENNA C UMITYJILCOM CHUJIBL.

HccnenoBanue coxpaHeHUsI NMITyJIbCa P YIPYTOM B3aUMOJICHCTBHH.

N3mepenne KHHETUUECKOM SHEPTUN Tela IO TOPMO3ZHOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHIIMAIbHOW SHEPTUU MPY>KUHBI ¢ pabOTON CHIIBI TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHUS MPH IBMXKEHUH TEJa MO0 HAKJIOHHOHN TIIOCKOCTH.

Paznen 3. MoJiekyasipHasi puU3uKa U TEPMOAMHAMHUKA.

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOU MeEOPUU.

OcHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KuHeTHueckod Tteopun (MKT), ux onbiTHOE
obocHoBanue. Jud¢dys3us. bpoyHoBckoenBmkeHUe. XapakTep ABMKEHHS M B3aUMOJCHCTBUS
YacTHUIl BelecTBa. MoJenu CTpOeHus ra3oB, JKUIAKOCTEH U TBEPMABIX Tell U OOBSICHEHHE CBOMCTB
BELIECTBA HAa OCHOBE O3TUX Mozenell. Macca u pasmepbl Mosekyn (aromoB). KommuecTBo
BemiecTBa. [locrosunas ABorajpo.

TeroBoe paBHOBecue. Temmeparypa u cmocoObl €€ m3mepenus. lllkama temmeparyp
Lenbcus.

Mogenp uAcCampHOrO Tra3a B MOJIEKYJSIPHO-KMHETUYECKOM TEOpUHM: 4YacTHULBl rasa
JBUKYTCS XaOTHUECKU U HE B3aUMOJIEUCTBYIOT JIPYT C IPYTOM.

['a3oBeie 3akoHBI. YpaBHeHHe MenneneeBa—Knaneiipona. AOcCodIOTHas TeMIepaTypa
(mkanma temmneparyp KensBuna). 3akon JlampToHa. M3ompouecchl B UAEaTbHOM Tra3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe mpeacTaBieHue H30IPOIECCOB: U30TEpMa,
n30x0pa, u3odapa.

CBsi3p MEXAy [aBICHUEM U CpEIHEH KUHETMUYECKOM »JHEprueil IMoCTynaTelbHOro
TEIUIOBOTO JBMKEHMSI MOJIEKYJ HJealbHOro raza (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOPUU MI€aTIbHOIO ras3a).

CBs13p  aOCONIFOTHOM  TeMIlepaTypbl TEPMOJMHAMHUYECKOW CHCTEMBI CO  CPEIHEH
KMHETUYECKOW YHEPTUEH MOCTYNATENbHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.

TexHu4eckue yCTpONCTBA W TEXHOJOTHYECKHE TIPOIIECCHl: TEPMOMETp, Oapomerp,
II0JTy4€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu IBUKEHHS YacTHL] BEIIECTBA.

Mopenb GpOyHOBCKOTO JIBH)KCHUS.

Buneoponuk ¢ 3an1chio peaabHOro OpOyHOBCKOTO JIBHXKEHHUSL.

Juddy3us :KUIKOCTEH.

Mopnens oneita IlITepHa.

[IpuTsxeHue MOJIEKyJI.

Mogenu KpUCTAUTMYECKUX PEMIETOK.

Habumoienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHSI TEIJIOBOTO PAaBHOBECHS MPU TEINIOOOMEHE MEeX Ty
ropsiyeil ¥ XOJI0JHON BOJOMN.

N3ydyenne wu3zoTepMuyeckoro rmnpoiecca (peKOMEHJOBAHO MCIONIb30BaHUE LU(POBOM
nabopaTopun).

N3ydeHue n30XopHOTo npouecca.

N3yuenne n3ob6apHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennogvie mawiunoi.

TepMoauHamuueckast (TH) CHCTEMA. 3aganue BHEIIHUX  YCJIOBUWA  JJIS
TEPMOJUHAMMUYECKON CHCTeMbl. BHemHne u  BHyTpeHHME mapamerpsl. Ilapamerpsl



TEPMOJIMHAMUYECKON CUCTEMBI KaK CpPEJHHE 3HAYEHUs BEJIMYMH, OMUCHIBAIOIIUX €€ COCTOSIHUE
Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nayano repmoanHamuku. CaMONpon3BOIbHAS pejakcalus TEpMOIUHAMUYECKOM
CHUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopenbs wuaeanbHOTO ra3a B TEPMOJMHAMHMKE — CHUCTEMa YpaBHEHUW: YpaBHEHHE
MenneneeBa—KnaneiipoHa U BbIpaXEHUE JJII BHYTPEHHEH SHEPrUH. Y CIOBUS NMPUMEHUMOCTH
ATOM MOJENU: HU3Kas KOHIEHTPALMs 4YacTUll, BBICOKHE TeMIlepaTyphl. BblpaxkeHue s
BHYTPEHHEH YHEPTUU OJTHOATOMHOTO UCATBHOTO rasa.

KBazucrarnueckue u HeCTaTHUECKUE TPOLIECCHI.

DOneMeHTapHas paboTa B TepMoIMHaMuKe. Beraucienue paboTel o rpaduky mpoiiecca Ha
pV-auarpamme.

Termonepenadya kak crnoco0 HW3MEHEHHs BHYTPEHHEH OHHEPruM TepMOJUHAMHYECKON
cucTeMbl O6e3 coBepieHus: paboThl. KOHBEKIHS, TeMIONPOBOTHOCTD, U3TYUCHHE.

KomnuectBo TemnmoTel. TemmoéMKOCTh Tena. YaenbHas W MOJISIpHAs TEIUIOEMKOCTH
BEIllleCTBA. YpaBHeHHE Maliepa. YenbHas TeIUIoTa CropaHus ToruikBa. Pacuér kommdecTBa
TEIIOTHI TIpH Terutonepenaye. [lonstue 06 aquadbaTHOM MpoIIEcCe.

[lepBoiii 3ak0H TepMoaUHAMUKU. BHyTpeHHsst sHeprusi. KonudecTBo TemioTsl U padboTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEH YHEPTUU TEPMOIUHAMHYECKON CHCTEMBI.

Bropoil 3akoH TepMOAMHAMHMKMA JJii PaBHOBECHBIX IPOILIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSTHUE TEPMOJMHAMHYECKON CHCTEMBI TMPOXOAWT €AWHCTBEHHAas aauadara.
AOcomoTHas Temreparypa.

BTopoii 3akoH TepMOIWHAMUKH JJIs HEPAaBHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO TEpEaaTh
TEIUIOTY OT Oojiee XONOMHOTO Tena K Oonee Harperomy 0Oe3 komrmeHcaruu (Knaysmyc).
HeobpatuMocTs pUPOIHBIX MTPOIIECCOB.

[Ipunnune! nevictBus TernoBbix MammH. KIT/I.

MakcumanbHoe 3Hauenne KII. [{ukn Kapno.

DKOJIOTUYECKHE aclEeKThl UCIOJIb30BaHUs TEIUIOBBIX ABUTaTeNei. TeraoBoe 3arps3HeHue
OKpY>KaroIleu Ccpebl.

TexHnueckue ycTpoicTBa M TEXHOJIOIMUYECKUE MPOLECCHI: XOJIOIMUIbHUK, KOHIUIIUOHED,
TU3ENbHBIN W KapOIOpAaTOPHBIA JBUTATENM, MapoBas TYpOWHA, TOJYyYeHHE CBEPXHU3KUX
TeMIIepaTyp, YTUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BAaHUEM TEIUIOBOIO HAcoca,
YTUIH3AIMs OMOOPTaHUYECKOTO TOTUIMBA JIJISl BEIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3menenune TemmnepaTypsl pu aquadaTHIeCKOM PaCcITupPEHUH.

Bo3nymiHoe orauso.

CpaBHEHHE YIEIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEH YHEPTUU.

UccnenoBanue agnabaTHOTO MIpoIiecca.

KommnbroTepHbie MOJEIH TETIIOBBIX JBUTATENECH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaol, nPAKMUKYM.

N3mepenne yaenbHOU TeII0EMKOCTH.

HccnenoBanue nponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3yuenne B3aUMOCBS3M IHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U TEMIIEpaTyphl
KUIICHUS KUJKOCTEH.

Tema 3. Acpecammnsie cocmoanus eeuwecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanne u KoHAeHcanws. lcnapeHue u KumeHWe. YAenpHas TeruioTa
napooOpa3zoBaHusl.

Haceiennsle W HeHachlllleHHble Mapbl. KaudecTBeHHass 3aBUCHUMOCTb IUJIOTHOCTH M
JABJICHUSI HACBIIIEHHOTO Mapa OT TeMIEPaTyphl, ©X HE3aBUCHUMOCTh OT 00BhEMa HACKHIIICHHOTO
napa. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT JJABJICHUS B KUJIKOCTH.



BrnaxxHocTh Bo3ayxa. AGCOTIOTHAS M OTHOCUTENbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrannnueckue u amopdHbie Tena. AHM30TPOIUS CBOMCTB KPUCTAJLIOB.
[TnaBnenue u KpucTanIu3anus. Y AenbHas TerioTa miaBieHus. Cyonumarus.

Hedpopmarnun TBEpAoro tena. Pactsokenne u cxartue. Casur. Moaynes Onra. Ilpenen
yapyTux aedopmaruii.

TennoBoe pacmMpeHne KUIKOCTEH U TBEPABIX Tel, 00BEMHOE W JTUHEHHOE pacIIupeHHE.
AHrapMOHHU3M TEIIOBBIX KOJEOAHWN YaCTHUI[ BEIIECTBA KaK MPHYMHA TEIJIOBOTO PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

ITpeoOpa3oBanue sHEprun B (ha30BBIX MEPEXOIAX.

YpaBHEHuUE TEIJIOBOTO OaaHca.

[ToBepxHOCcTHOE HaTsKeHHE. KOA(phUIIMEHT MOBEpXHOCTHOTO HaTshKeHUs. KanumnspHbie
siBJeHud. [laBieHue moJ UCKpUBJIEHHON MOBEPXHOCTHIO kuakoctu. dopmyna Jlammaca.

TexHuueckue ycTpoiicTBa W TEXHOJOTMYECKHE IPOLECCHI: KHUJIKHE KPUCTAIUIBI,
COBPEMEHHBIE MaTEPUAJIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenne. Kunenue nmpu mnoHMKEHHOM JTaBJICHUU.

W3mepenne cuibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITHI ¢ MBUTBHBIMU TIIEHKAMH.

CmauuBaHme.

Kanunnsipusie sBneHus.

Moieny HEHBIOTOHOBCKOM KUAKOCTH.

Crioco06bI U3MEpEHUS BIAKHOCTH.

WccnenoBanue HarpeBaHusl U MIABJICHUS KPUCTAILIMYECKOTO BEILIECTBA.

Bunasr nedopmarimii.

Habmronenue mManbix gedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaol, npaKkmuxKym.

N3y4eHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEN.

N3MepeHne yienbHOM TeTUIOTHI TJIaBJICHHS JIbJA.

N3yueHue cBONCTB HACHIIICHHBIX ApOB.

N3mepenne abCoOTHOM BIIaKHOCTH BO3yXa M OI[EHKA MacChl TapOB B IOMELICHHUH.

N3mepenue ko3¢ puirenTa moBepXHOCTHOTO HATSKECHUS.

Nsmepenne moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3HHOBOTO 00paslia OT MPUIIOKEHHON K HEMY
CHJIBL.

Paznen 4. DuekrpoauHaMuka.

Tema 1. dnexmpuueckoe none.

DnekTpu3anus Tel U €€ MpOsIBICHUS. DJIEKTpUUecKuil 3apsa. /IBa BUIa >JEKTPUUYECKUX
3apAnoB. [IpOBOOHMKH, NHMAIEKTPUKM W TMOJYHPOBOJHUKH. DJIEMEHTApHBIA JIIEKTPUUYECKHUI
3apsj. 3aKOH COXPAaHEHUS JIEKTPUUECKOTO 3apsiia.

B3anmoneiictue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyioHa.

Onexrpuueckoe noie. Ero nelicTBre Ha 3JE€KTPUUECKUE 3apSAbl.

Hanpsokénnocts  snextpuueckoro mnosid. [IpoOueiit  3apsin. JluaumM HanpsxEHHOCTH
ANEKTpUYecKOoro nosist. OJHOPOIHOE INEKTPUUECKOE T0JIE.

[ToTeHUManbHOCTh ANEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HaIpsDKEHUE.
[loTtennmanbHast  3Heprusi  3apsga B DJIEKTPOCTATUUYECKOM  MOJE. [ToTenuman
aneKkTpocTatudeckoro moss. CBsi3p HaANpsHKEHHOCTH TOJS M PA3HOCTH MOTEHLHUAIOB JUIS
AJIEKTPOCTATUYECKOTO MO (KaK OJJHOPOAHOTO, TaK M HEOTHOPOTHOTO).

[TpuHIMI Cyneprno3uIK JEKTPUUECKUX MOJeH.



[Tone Toueunoro 3apsina. [lome paBHOMepHO 3apstkeHHON cdepsl. [lone paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy 1mmapa. [lome paBHOMEpHO 3apsKEHHON OECKOHEUHOW TUIOCKOCTH.
Kaptunbl nuHM HANPs>KEHHOCTU ATUX MOJIEH U 9KBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIe. Y CJIOBHE PAaBHOBECHS 3apsi/IOB.

JIM3IIEKTPUKY B AJIEKTPOCTATUYECKOM Mosie. [{usnexTpuueckasl MPOHUIIAEMOCTh BEIIECTBA.

Konnencarop. OneKTpoEMKOCTh  KOHIEHCATOopa. OIIEKTPOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOopa.

[TapannensHoe  coenquHeHHME  KOHAeHcaTtopoB.  IlocienoBaTenbHOE — COETUHEHUE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJEHCATOopa.

JIBr>keHMe 3apsKEHHOM 4acTUIbl B OHOPOJHOM IEKTPUUYECKOM II0JIE.

TexHu4eckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHI: 3JIEKTPOCKON, SJIEKTPOMETD,
AJIEKTPOCTATHYECKAs 3alUTa, 3a3eMJICHUE HIIEKTPONPUOOPOB, KOHICHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VY CeTpolCTBO M MPUHIUI JEHCTBUSA 3JIEKTPOMETPA.

DIEKTPUUYECKOE T10JIE 3aPSKEHHBIX IIAPUKOB.

DIeKTpUYEeCcKoe MOoJIEe IBYX 3apsHKEHHBIX IUIACTHH.

Mozens 3nekTpoctaTiueckoro reneparopa (Ban ae 'paada).

[IpoBOIHHUKY B AJIEKTPUUECKOM MOJIE.

DJeKTpocTaTUYECKasl 3aluUTa.

Y CTpoHCTBO U IEMCTBHUE KOHAEHCATOPA MOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTb  2JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTopa OT IUIOWAAM IUIACTHH,
PAcCTOSIHUS MEXIY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus EKTPUIECKOTO MOJIS 3apsKEHHOT0 KOHAEHCATOPA.

3apsiika U pas3psiika KOHIAEHCATOpa Yepes3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKym.

OneHka criT B3aUMOJICUCTBUS 3apSKEHHBIX TEJ.

HabmroneHnue npeBpalieHust SHepruu 3apsKeHHOTO0 KOHAEHCATOpa B YHEPTUIO U3ITyUEHUS
CBETOAMO/IA.

N3yueHue mpoTekaHus TOKa B LIENH, COAEPKAIICH KOHACHCATOP.

Pacnipenennenne pa3sHOCTH TNOTEHUUAIOB  (HANpSOKEHHs) MPU  MOCIEAO0BATEIbHOM
COCIMHEHUH KOHJICHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannulil IneKmpuyecKuil mox.

Cwua Toka. ITocTOAHHBIN TOK.

VYcnoBuss  CymIeCTBOBaHUS IIOCTOSIHHOIO — JJIEKTPUYECKOro Toka. McToyHukM TOKa.
Hanpsoxenne U u DJIC &.

3akoH OMa 1t yyacTKa LETH.

ONEeKTpUYECKOE  CONPOTHBIICHHE.  3aBUCUMOCTb  COIPOTHBIICHHMS  OJHOPOJHOIO
IIPOBOJHUKA OT €ro JJIMHBI U IUIOLIAJAM IIOIEPEYHOIO CEUCHHUsA. Y AEIBHOE COIPOTHUBIICHHE
BEILIECTBA.

IlocnenoBarenpHOE, NApAICIBHOE, CMEIIAHHOE COEAUMHEHUE IPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX eKTpuueckux nene. [Ipasuna Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenua.

MOIHOCTE 3IEKTPUIECKOT0 TOKA. TerioBast MOIHOCTb, BbIJIEIsIEMast HA PE3UCTOPE.

OJIC u BHyTpeHHEEe CONpOTHUBIEHUE MCTOYHMKA TOKAa. 3akoH Oma ansd 1noJHOU
(3aMKHYTOI) 2JIEKTpUUYECKON 11er. MOIIHOCTh UCTOYHHKA TOKa. KOopoTkoe 3amMbIkaHue.

KonzaeHncarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHl: aMIEPMETpP, BOJIBTMETD,
peocTar, CYETUUK NIEKTPUIECKOU DHEPTUH.



Hemoncmpayuu.

W3mepenne cuibl TOKa M HaMPsKEHUS.

HccnenoBanne 3aBUCUMOCTM CHJIBI TOKAa OT HANPsKEHUS M PE3UCTOPA, JIAMIIBI
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTb CONPOTHUBIIEHUS! LWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOr0 CEUEHHUs U MaTepuaa.

HccnenoBanne 3aBUCHUMOCTH CWJIBI TOKa OT COINPOTUBIEHHS IIPU IOCTOSIHHOM
HaIPSDKEHUU.

IIpsmoe mzmepenne DJIC. KopoTkoe 3aMbplkaHME rajlbBaHMYECKOI'O AJIEMEHTA M OLICHKA
BHYTPEHHETO CONPOTHUBIICHUS.

CrniocoObl coeTMHEeHNsI ICTOUHUKOB ToKa, DJIC b6arapei.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEX]Ty MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKa
B LIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomol, npakmuxym.

HccnenoBanne cMEaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COpoOTUBICHHS TPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIS JIaMIIbl HaKaJIUBaHMsL.

YBenuueHue npenena u3MepeHus amrnepMerpa (BOJIbTMETPa).

N3mepenne D/IC v BHYTpEHHETO CONPOTUBIIEHUS] HCTOYHHKA TOKA.

Uccnenoanue 3apucumoctr D/1C ralbBaHU4ECKOTO MJIEMEHTA OT BPEMEHH ITPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX]Ty MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKa
B LIEMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunuix cpeoax.

DnexTpuyeckass MPOBOJMMOCTb PA3IMYHBIX BEIIECTB. OJIEKTPOHHAs MPOBOAUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCHUMOCTb  CONPOTUBJIEHHMS  METAJIOB  OT  TEMIIEpPaTypBhl.
CBepXnpoBOIUMOCTb.

OnexTpuyecKkuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass ¥ TpPUMECHas MPOBOAMMOCTh MOJYHPOBOJIHUKOB.
CoiicTBa p—n-nepexona. [1onynpoBogHUKOBEIE TPUOOPHI.

DNEeKTpUYECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHUECKAs] AUCCOLMALMS. DIEKTPOJIU3.
3axonbl Dapazest U1l IEKTPOIH3a.

OnekTpuyecknid TOK B Ta3ax. (CaMOCTOATENbHBII M HECAMOCTOSTENBHBIA pPa3psii.
Pasnuynble TUIIBI caMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHuyeckue YCTpOHCTBA U TNPAKTUYECKOE MPUMEHEHHE: Tra3opas3psHble JIaMIIbl,
AJIEKTPOHHO-JIyueBasi TPyOKa, MOJYHNPOBOJHUKOBBIE MPUOOPHI: AMOMA, TPAH3UCTOP, (HOTOAUOL,
CBETOJMOJI, TajdbBaHUKa, paQUHUpPOBAHME MeIW, BbIIVIABKA AaIOMUHHUSA, AJIEKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANIEKTPOIUTOB.

3axoHsbI 25ekTponansa Dapazes.

HckpoBoli pa3psa M MPOBOAMMOCTD BO3AYyXa.

CpaBHEHHME POBOJUMOCTH METAIIJIOB U MOJYIPOBOIHUKOB.

OAHOCTOPOHHSAS MPOBOJUMOCTD AUOA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKym.

Hab6mronenue anextpomnmsa.

N3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COMTPOTUBIICHUS] TEPMOPE3UCTOPA OT TEMIEPATYypPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOAA.



Pu3nyecKuil NPaKTHKYM.

Crioco6b1 n3MepeHus GU3NYECKUX BEIMYUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCONIOTHBIE |
OTHOCHUTEJIbHBIE  MOTPEIIHOCTH  H3MepeHuil  ¢u3ndyeckux BenuuuH. OneHKa TpaHUI]
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX WM3MEPEHUH, WCCICIOBAHUNM 3aBUCUMOCTEH  (DU3UIECKUX
BEJIMYMH, MPOBEpKa IMPeUI0KEHHBIX TUIoTe3 (BBIOOp M3 PabdoOT, OMMCAHHBIX B TEMATUYECKHX
pasnenax «Y4eHUYeCKU IKCTIEPUMEHT, JJabopaTOpHbIE paOOThI, TPAKTUKYM) ).

MexnpeamerHbie CBA3H.

N3yuenne kypca ¢usuku yriryonéHHoro ypoBHs B 10 kiacce OCyLIECTBISIETCA ¢ YUETOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBsI3€ € KypcaMM MaTeMaTUKd, OWOJOTHM, XHMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpedmemmuole nonamus, C6A3aHHbIE C USYUEHUEM MEMOO06 HAYYHO20 NOZHAHUA:
sBJICHUE, Hay4yHbIH (pakT, rumoresa, (usmueckas BeIMYMHA, 3aKOH, TEOpHsl, HaONIOJCHUE,
9KCIIEPUMEHT, MOJIEIIMPOBAHHUE, MOJEIb, U3MEPEHNE, TIOTPEITHOCTH N3MEPEHU, U3MEPUTEIILHbIE
npuOopsl, udpoBas 1adoparopus.

Mamemamuka: penieHue CcuUcTeMbl ypaBHeHuH. JluneitHas ¢yHkuus, mnapaboia,
runep6oia, ux rpaguku u ceoiicta. Tpuronomerpuueckre PyHKIUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI€HC, OCHOBHO€ TPUTOHOMETPHYECKOE TOXKAECTBO. BEKTOpPBI M MX MNPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe JABIKEHHE B JKUBOM mpupoze, auddys3us, ocMoc, TernaoooMeH
KHUBBIX  OPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXKaloIled  Ccpelbl,  yTHIH3alUs
OMOOPraHMYECKOTO TOIIMBA Ui BBIPAOOTKH «TEIUIOBOM» M AJIEKTPOIHEPIUH, IMOBEPXHOCTHOE
HaTSHKEHHE U KallWUISpHbIE SIBJICHUSI B IPUPOJE, HIEKTPUUECKHE SIBICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, MoJdy4YeHHe HaHOMaTepUasoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEH U
ra3oB, OJKUJAKHE KPHUCTAJUIbl, OJJIEKTPUYECKUE CBOWCTBA METAJJIOB, AJIEKTPOJUTHYECKAS
JMICCOLMAINS, TalbBaHUKA, 3JIEKTPOHHAS! MUKPOCKOIHSI.

TI'eozpaghua: BnaxxHoCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoz2usa: npeodbpazoBaHue ABMKEHUN C UCTIOIb30BaHUEM MEXaHU3MOB, YUET CYyXOro U
KHUJIKOTO TpPEHUS B TEXHHUKE, CTAaTUYECKHE KOHCTPYKUMH (KpOHIUTEHH, pelmérdyarbie
KOHCTPYKIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHUS] MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U JIpyrue), IBUraTelb BHYTPEHHErOo CropaHus, napoBas TypOHHA, OBITOBOW XOJIOJWJIBHUK,
KOHAMIIMOHEpP, TEXHOJOTUU IIOJIyYeHHSI COBPEMEHHBIX MaTepuaioB, B TOM  4HCIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJIOTMM,  DJJEKTpPOCTaTHUecKas  3allluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, ra30pa3psaHbIE JAMIIbI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TaJIbBaHUKA.

11 KJIACC

Pa3znen 4. DuekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3anMopeiicTBue MOCTOSIHHBIX MAarHMTOB M INPOBOJHHMKOB C TOKOM. MarHuTHoOe MOJe€.
Bekrop marHuTHOM MHIYyKUMU. [IpUHIMAI Cynieprno3uLUA MarHUTHBIX NOJIEH. JIMHUM MarHuTHOM
WHIYKIUU.

MarautHoe noje MpPOBOJHUKA C TOKOM (NIPSMOT0 IPOBOJHMKA, KaTyLIKH U KPyTrOBOTO
BuTKa). OmbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOYJIb.

Cuna Jlopenua, €€ HampaBieHWE W MOAYJb. J[[BH>KeHUE 3apspDKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM moie. Pabota cuner JlopeHia.

MarnuTHOe nose B Bemecte. PeppoMarHeTHKy, rapa- U JMaMarHeTUKH.



TexHnueckue yCTpPOWCTBA W TEXHOJIOTMYECKUE MPOLECChl: MPUMEHEHHUE TMOCTOSHHBIX
MarHuTOB, JJICKTPOMAarHWTOB, TECTEP-MYJIbTUMETp, DJIEKTPOABUTATENb SKOOHM, yCKOpHUTETH
3JIEeMEHTApHBIX YaCTHLI.

Hemoncmpayuu.

KaptuHa nuHMI WHAYKIMA MarHATHOTO TIONS TOJOCOBOTO U MOAKOBOOOPA3HOTO
MMOCTOSTHHBIX MarHUTOB.

Kaprtuna nuHMA MarHUTHOM HWHAYKUMHA TMOJS JUIMHHOTO NPSIMOTO MPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumogeiicTBue AByX NPOBOJIHUKOB C TOKOM.

Cuna Awmrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJINTA.

HaGmronenue aABuKEHUS MydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMIT OEHCTBUS SMEKTPOU3ZMEPUTENLHOTO MPUOOpPa MATHUTOIICKTPUUECKON CHCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomasl, nPAKMUKYM.

HccnenoBanne MarHUTHOTO MOJISl HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOHCTB (eppOMarHeTHKOB.

UccnenoBanue neicTBUS TOCTOSHHOTO MAarHUTa Ha PaMKy € TOKOM.

N3mepenue cuiibl Amriepa.

N3yuenune 3aBUCUMOCTH CHIIbI AMIIepa OT CUJIBI TOKA.

OnpeneneHre MarHUTHON MHIYKIIMK Ha OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnexmpomazHumnan uHOYKYus.

SIBneHue »IeKTpOMarHuTHOM MHAYKIUU. lloTok Bekropa marmuTHOW MHAyKnuu. 2J(C
WHIYKIMU. 3aKOH 3JeKTpoMarHuTHOM uHaykuuu Dapanes. BuxpeBoe snexTpuueckoe mole.
Toxu dyko.

O/1C uHayK1IMK B IPOBOAHUKE, JBUKYIIEMCS B OJIHOPOJJHOM MarHUTHOM II0JI€.

[IpaBuno Jlenna.

NunyktuBHocth. Karymika HWHAYKTMBHOCTHM B 1€MW TMOCTOSHHOTO ToKa. SIBieHue
camouHaykiuu. JIC caMOMHAYKIWH.

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpPONCTBA M TEXHOJOTMYECKUE TMPOLIECCHl: HMHAYKIMOHHAS TI€Yb,
COJICHOM/I, 3alIUTa OT AJIEKTPU3AIMU TEJl IPU JBHKEHUU B MAarHUTHOM TT0JI€ 3€MIIH.

Hemoncmpayuu.

HaGmronenue siBeHus 3J€KTPOMarHUTHON WHIYKITUH.

UccnenoBanue 3aBucumoctd DJIC MHAYKUMHU OT CKOPOCTH HW3MEHEHHUSI MAarHUTHOTO
MOTOKA.

IIpaBuno JleHna.

[Tamenne MarauTa B alFIOMAHHAEBON (METHOW) TpyOe.

SIBneHue caMOMHAYKIIUH.

Uccnenosanue 3aBucumocty IJIC caMOMHAYKIIUH OT CKOPOCTH U3MEHEHHUS CHUJIbI TOKA B
LIETIH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaol, nPAKMUKYM.

UccnenoBanue siBIEHUS 3IEKTPOMArHUTHON MHAYKIIUH.

Ornpenenenre WHIYKIIUA BUXPEBOTO MAarHUTHOTO TIOJIA.

UccnenoBanue siBneHUs CAMOUHAYKIUH.

COopka MoIeTH IEKTPOMAarHUTHOTO TeHEpaTopa.

Paspnen 5. KosieGanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cuctema. CBOOOAHBIE KOIEOAHMUS.

'apmonnueckue  konebanus. KuHemaTMueckoe UM AMHAMHUYECKOE  ONMCAHHUE.
DHepreTMYeckoe  OINMUCaHue (3aKOH  COXPAaHEHMs] MEXaHMYeCKOW sHepruu). BbiBojg



JMHAMUYECKOTO  ONMMCAaHMsI TapMOHUYECKHUX KoleOaHMH M3 WX DHEPreTHYECKOoro |
KMHEMaTU4YeCKOTO OMHCAHMUS.

Ammuintyna u (asza konebanuii. CBsS3b aMIUIMTYIbl KOJeOaHMH HMCXOAHOM BETMYUHBI C
aMIUIUTYy1aMU Kosie0aHH €€ CKOPOCTH U YCKOPEHHUSI.

ITepuon u yacrora xonebanuii. Ileproa Manbeix cBOOOIHBIX KOJIEOAHUH MaTEeMaTHUYECKOTO
MasTHUKA. [leproa cBOGOHBIX KOIeOaHU MTPYKUHHOTO MasTHUKA.

[Tonsatne o 3aryxarommx KojeOaHuAX. BoiHyXaeHHble KkojeOaHus. Pe3onanc.
Pe3onancHas kpuBasi. BivsHue 3aTyxaHusi Ha BUJI P€30HAHCHOM KpUBOH. ABTOKOJIeOaHuUs.

TexHuueckue yCTpONCTBA M TEXHOJOIMYECKHME IPOLECChl: METPOHOM, 4Yachl, Kadelu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch K01edaTeIbHOr0 ABHKEHNUS.

HabmroneHue He3aBUCUMOCTH MEPHOAa MANIBIX KOJIeOaHUH rpy3a Ha HUTH OT aMILTUTYIbI.

UccnenoBanue 3aTyxarmux KoixeOaHW W 3aBUCHMOCTH TIEPHOJIa CBOOOTHBIX KOJICOaHMI
OT CONIPOTHBJICHUS.

HccnenoBanne konebaHuWii rpy3a Ha MacCUBHOM MpYXUHE C I€JIbI0 (OPMHUPOBAHUS
npeJcTaBiIeHUuit 00 HaeaTbHONU MOJIENTU MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU NpHU KoleOaHUsIX rpy3a Ha Mpy>KUHE.

HccnenoBanue BEIHYXKJICHHBIX KOJIeOaHU.

Hab6mronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

N3mepenne nepruoga cBOOOIHBIX KOJICOAHUI HUTSHOTO M MPYKUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS Tejla B X0/€ KoJIeOaHUi Ha ypyroM MHojBece.

W3ydeHue nBUKEHHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPrUM B MPYKMHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXaIOUINX KOJIeOaHUH.

HccnenoBanue BEIHYKICHHBIX KOJICOaHU.

Tema 2. Inexmpomaznumnsle Konedanusi.

Konebarenbuplif koHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJEOAHUS B HICATBHOM
kosnebatesibHOM KoHType. ®opmyna Tomcona. CBs3b aMIUIUTYIbl 3apsja KOHJAEHcATopa C
aMIUTUTYI0H CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE.

3aKOH COXpaHEeHMsI SHEPTUU B UI€aJIbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromue dJIeKTpOMarHUTHbIE KoJeOaHWs. BbIHYXJEHHBIE 3JIEKTpOMarHUTHbIC
Kosie0aHusl.

IlepemenHbIl TOK. MOIIHOCTH TEPEMEHHOTO0 TOKA. AMIUIMTYAHOE U JEHCTBYIOIIEE
3HaYeHHE CUJIbI TOKA U HAIPsDKEHUS MPHU Pa3InyHON (popMe 3aBUCUMOCTH NEPEMEHHOIO TOKA OT
BpPEMEHH.

CuHyconaaIbHBIN NIEPEMEHHBIA TOK. Pe3ncTop, KOHAEHCATOp M KaTyIIKa WHIYKTUBHOCTH
B LIENIM CUHYCOUJAJIbHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsHKeHUH.

Wneansupiii Tpancdopmartop. [IponsBoacTBo, mepenada U moTpedaeHrue AICKTPUICCKOM
SHEPIHH.

DKOJIOrMYecKHe PUCKH IPH MPOU3BOJCTBE AIEKTpodHepruu. KynbTypa HCIonb30BaHUS
AJIEKTPO3HEPTUHU B NTOBCEHEBHOM KU3HMU.

TexHuyeckue YCTPOHWCTBA M TEXHOJOTHYECKHE TMPOLECCHI: 3JIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, IMHUU JIEKTPOIEpeay.

Hemoncmpayuu.

CB0OO/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMUS.

3aBUCUMOCTh 4aCTOTHI CBOOOIHBIX KOJ€OaHUI OT MHAYKTUBHOCTH M EMKOCTH KOHTYDA.

OcuusiorpaMMBl AJIEKTPOMArHUTHBIX KOJIeOaHUH.

I'enepaTop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHuH.

Mojienb 37€KTpPOMarHuTHOTO TEHEPATOPA.



BbIHyX1eHHbIE CHHYCOMJAJIbHBIE KOJICOAHUSI.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B IIENH IEPEMEHHOI0 TOKa.

Pe3oHaHC mpu mocnenoBaTeNbHOM COEIMHEHUHM PE3MCTOpA, KAaTyIIKHM MHIYKTUBHOCTU U
KOHJIEHCATOopa.

Y CTpOHCTBO M MPUHIIMI ASUCTBHS TpaHC(hopMaTopa.

Monienb TUHUM 3IEKTPOIepe1adH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomaul, npaKmuKym.

Nzyuenue tpanchopmaropa.

HccnenoBanne NEPEMEHHOTO TOKAa YEpe3 MOCIIENI0BATEILHO COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U PE3UCTOP.

Habmronenue 371eKTpOMarHUTHOTO Pe30HaHCA.

HccnenoBanune paboThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUNIHbIE B0IHb.

MexaHnyeckue BOJIHBI, YCJIOBUSA HX pachpocTpaHeHus. [lomepedynble W MpoOJOJbHBIE
BoJIHBL. [lepuon, ckopocTh pacnpocTpaHeHMs M AjauHa BOJHBL. CBOMCTBa MEXaHMYECKHUX BOJIH:
OTpa)keHue, nperoMieHne, nHTepdepeHus u Tudpaxius.

3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKka. Bricota Tona. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHUE OKPYKAIOIICH CPEIbI.

OJNEKTPOMarHUTHbBIE BOJIHBL. YCIIOBUSI M3JIYy4YEHMs AJIEKTPOMAarHWTHBIX BOJH. B3anmuas
OpHUEHTAIINUS BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoliCcTBa  JJIEKTPOMAarHWTHBIX BOJH: OTpPaXEHHWE, IPEIOMIICHHE, MOJIApU3aLus,
uHTepdepeHys u qudpaxuus.

[lIxana 251€eKTPOMAarHUTHBIX BOJIH. [IpUMEHEHUE RJIEKTPOMATHUTHBIX BOJIH B TEXHHUKE M
OBITY.

[IpyHLIMIIBI paguOCBS3U U TeNEBUACHUA. Paguonokanus.

DJeKTPOMarHuTHOE 3arpsi3HEHUE OKpPY KaroIIel Cpeibl.

TexHuueckue ycTpoicTBa M IMPAKTUYECKOE NPUMEHEHME: MY3BbIKaJIbHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TENeBU30p, aHTeHHa, Tenedon, CBY-neub, ynbTpa3zByKoBas
JUAarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoCTpaHEHNE TONEPEUYHbIX U MPOJOIBHBIX BOJIH.

KoneOmromeecs Te10 kKak HCTOUHUK 3BYKa.

3aBHCUMOCTbD JITTMHBI BOJIHBI OT YaCTOThI KOJIEOaHHH.

Habmoienue orpakeHus: U NpeaoMIIeHHUs] MEXaHUYECKHUX BOJIH.

Habmronenue nntepdepeHun u Audpakimy MEXaHH4eCKUX BOJIH.

AKyCTHYECKHI1 pE30HAHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHUE.

HaGmoienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa € aMIUIMTYAOM M YacTOTOM
KoJileOaHui.

HccnenoBanne CBOWCTB  AJIEKTPOMArHUTHBIX — BOJIH:  OTpa)KeHHE, IPEJIOMIICHUE,
noJsipuzanus, Tudpakuus, HHTepdepeHus.

Oo6napyxeHnne nH(YPaKpacHOTO U yIbTPaA(PHOIECTOBOTO U3TyUCHHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3yueHne nmapameTpoB 3ByKOBOM BOJIHBI.

N3y4enne pacipocTpaHEHMsI 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMonMHENHOE pacIpoOCTpaHEHUE CBETa B OJHOPOAHOU cpene. JIyuy cBera. ToueyHslid
UCTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHbI OTpaxeHus cBeTa. IlocTpoeHune n300pa’keHH B IIIOCKOM
3epkasie. Chepuueckue 3epkaa.



[Ipenomnenue cBeta. 3aKOHBI MpEJIOMJICHUS cBeTa. AOCONIOTHBIA  IOKa3aTelb
npesnoMieHuss. OTHOCUTENBHBIA IOKa3aTeNb mpenomiieHus. [locTosHCTBO 4acTOThl cBeTa W
COOTHOIIICHHUE [UIMH BOJIH IIPU MEPEXO0Je MOHOXPOMATHUYECKOIO CBETA YE€pe3 IpaHUlly pasiena
JBYX ONTHYECKUX CPEI.

Xon nyueit B mpusme. ucnepcus ceera. CloxkHbIH cocTaB Oenoro cera. L[Ber.

[TonHoe BHyTpeHHee oTpaxeHnue. IIpenenbHbIi yroi MoJHOro BHyTPEHHETO OTPaKEHMSL.

CoOupatonie M pacceuBarolye JWH3bL. ToHKasg nuH3a. DOKyCHOE pacCTOsSHHE H
ONTUYECKasi CUjla TOHKOW JHMH3BI. 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHUS TOHKOW CepuyecKoit
JIMH3BI OT €€ TE€OMETPUH U OTHOCUTEIIBHOIO IT0KA3aTENs IIPEIOMIICHHUS.

@opMyIia TOHKOMU JUH3bI. Y BEJIMYEHHE, JaBAEMOE JIMH30M.

Xopa sry4a, IpOIIEAIEro JIMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ IIIaBHOW ONTHYECKOH OCH.
[TocTpoenne n300pakeHUI TOYKK U OTpPE3Ka MPSIMOU B COOMPAIOIINX M PACCEUBAIOIUX JTMH3AX
U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaroniast cnocoOHocTh. ['1a3 Kak onTuyeckas cucrema.

IIpenensl IPUMEHNMOCTH FEOMETPUUECKON ONTHKH.

BonnoBass onrtuka. HWuTtepdepenmus cBeta. KorepeHTHbIE HWCTOYHUKH. Y CIOBHS
HaOJIIOZIGHUS MAaKCUMyMOB ¥ MHHMMYMOB B HMHTEpP(EpPEHLMOHHOM KapTUHE OT JBYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMeps! kilaccuueckuX HHTEP(EPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [AudpakumonHas pemérka. YciaoBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH Ma/IeCHUU MOHOXPOMATUYECKOTO CBETA Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspu3zanus ceerta.

TexHuueckue yCTPONCTBA W TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIa, IEepUCKOIl,
¢doroanmapaT, MHUKPOCKOI, MPOEKIUOHHBIA ammapaT, MPOCBETICHUE ONTUKH, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHMSI CBETA.

HccenenoBanue npeioMiIeHUs CBETA.

Habumtoienue noaHoro BHyTpeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue Xxo/1a CBETOBBIX ITyYKOB UEPE3 MNIOCKONAPAIIIENIbHYIO IUIACTUHY U IIPU3MY.

UccnenoBanue CBONCTB N300paKEHHM B JIMH3aX.

Mopenn MEKPOCKOIIa, TEIECKOIa.

Ha6mronenue natepdepeHmnmn crera.

HaOmroienue 1BETOB TOHKUX [UIEHOK.

Hab6monenue nudpakiuu cera.

N3ydenune qudpakiimOHHON PEIIETKH.

Hab6mronenue audpakiinoHHOTO CIIEKTpa.

Habmronenue nucrnepcuu cBeTa.

Habmoienue nomisipuszanuu cBera.

IIpyMeHeHne noaIponu0B sl U3YyUEHHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaol, npaKkmuxKym.

N3mepenne nokasaress IpeIoMICHUS CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PAcCTOSIHUSI OT BEILECTBA (Ha MpUMEpe KHUIKHX
JIUH3).

N3mepenne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIUH3.

[Tonmyuyenue n300paXkeHUs B CUCTEME M3 MJIOCKOTO 3epKaja U JIMH3BI.

[Tomydenue nzo0paxeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMMUECKUX CUCTEM.

Ha6monenue qudpaknuu, nHTephEpEHITNN U TIOJIIPU3AINHN CBETA.

N3ydenue nossipu3anuy CBETa, OTPAKEHHOIO OT MOBEPXHOCTU AUDIIEKTPHKA.

N3yyenne nutepdepeHInm 1a3epHOro U3JIy4YeHUs Ha ABYX LIESIX.

Habmoienue nucnepcuu.



Habmronenue u uccnenoBanue AM(GpakMOHHOTO CIEKTpa.

N3mMepeHne 1yMHbI CBETOBOM BOJIHBI.

[TonmyyeHue criekTpa U3My4eHHs CBETOMOAA ITPHU MOMOIIM AU(PAKIIMOHHON peIIETKY.

Paspnen 6. OcHOBBI crieMAJIbHON TEOPUH OTHOCHTEJIBHOCTH.

I'panuipl MPpUMEHMMOCTH KJIacCHYeCKOM MexaHukd. IlocTymarel crnennanbHOW TEOpUU
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHONH  uHTepBasi.  IIpeoOpasoBanust  JlopeHna.  YcioBue
NpUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMellJIeHHE BpPEMEHH U COKpalleHHe
JUIVHBI.

OHeprus ¥ UMIYyJIbC PEISTUBUCTCKON YaCTHUIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOMN YAaCTHUIIBI. DHEPTHUS TOKOS.

TexHuyeckue YCTpPOHCTBA M TEXHOJOTHMYECKHE MPOLECChl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTEIHN 3apsSKEHHBIX YACTHII.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

OmnpeneneHrue UMITyJIbCa U SHEPTUM PEIATHUBUCTCKUX YacTHll (10 ¢oTorpadusiMm TpeKoB
3apsKEHHBIX YaCTHIl B MATHUTHOM TIOJIE).

Pa3nen 7. KBanroBasi pusuka.

Tema 1. KopnycKyaapHuo-60aHo06801 Oyaausm.

PaBHOBecHOE TeIUIOBOE H3JIyueHHe (M3MydyeHHe aOCOJIOTHO 4YEPHOrO Tena). 3aKoH
cMmemenus Buna. I'nmmore3a ITimagka o kBaHTax.

@®OTOHBI. DHEPIUs U UMITYJIC (POTOHA.

®oroadpdext. OnbiTel A. I'. Ctoneroa. 3akonsl ¢poTtorddekra. YpaBHeHre DHHIITEHHA
s poroaddekra. «KpacHas rpanunay hororddexra.

JlaBneHue cBeTa (B 4YaCTHOCTH, JaBJiEHHE CBeTa Ha aOCOJIOTHO MOTJIOHIAIOIIYI0 U
abCOIOTHO oTpakarollyto moBepxHocTs). OnbiTel I1. H. JleGenena.

BonnoBeie cBoiictBa yactun. Bomnbl ne bpoiua. JimHa BonHBI ne bpoisid n pazMepsl
obiacTh  JIOKaJdM3alMK  JABIXKYyIIedcs dvacTunbl.  KopmycKyJaspHO-BOJHOBOW — JIyallu3M.
Judpakius 3JeKTPOHOB Ha KpUCTaIIax.

Cnenuduka nzmepenuit B Mukpomupe. CooTHoIeHus Heonpeaenaéuuocrei I eitzenoepra.

TexHuyeckue yCTpoMCTBa M TEXHOJOTUYECKHE MPOLECCHI: CIIEKTPOMETP, (HOTORIEMEHT,
¢boToaTUMK, TYHHETbHBIH MUKPOCKOII, COJIHEUHAs 6aTapesi, CBETOIMO/.

Hemoncmpayuu.

®oT03(PeKT Ha yCTaHOBKE ¢ TUHKOBOW MJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO GoTOdPdeKTa.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS MTOITYIIPOBOAHUKOB OT OCBELIEHHOCTH.

CeTonuon.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomoi, npaKmuKym.

HccnenoBanue poTtopesucropa.

N3mepenne nocrosiuHoi [1nanka Ha ocHOBe riccnenoBanus Gporodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HANPSKECHHUS.

Tema 2. Duzuxka amoma.

OmnbITHI IO MCCIeI0BaHUIO CTpoeHus aroma. [lnanerapHas mozens atoma Pesepdopaa.

[Tocrynatel bopa. M3nyuyenue u morjomieHre (OTOHOB IMPH MEpPEXoie aromMa C OIHOIO
YPOBHS DHEPTMH Ha APYTOil.

Buns! cnektpoB. CrieKTp ypOBHEHN SHEPrUU aTOMa BOJIOPOJA.

CrioHTaHHOE U BBIHYKJEHHOE M3IyueHHue certa. Jlasep.

TexHuueckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: CHEKTPAIBbHBIA aHAIN3
(CIIEKTpOCKOII), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.



Habnronenue muHeHYaThIX CIIEKTPOB.

YCeTpoHCTBO M AEUCTBHE CYETUMKA HOHU3UPYIOIIUX YaCTHILL.

Onpenenenre JJIMHBL BOJIHBI JIA3€PHOTO U3JIYYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomoi, npaKmuKym.

Habmronenue muHeHYaToro crekTpa.

HccnenoBanue cnekrpa pa3peKeHHOr0 aTOMAapHOIO BOJOPOJA M U3MEPEHHE MOCTOSHHOMN
Punbepra.

Tema 3. Du3uka amomHo20 A0pa u I1eMEHMAPHHIX YACIMUY,.

Hyxnonnas mozens sapa ['eiizenOepra—VBanenko. 3apsn siipa. MaccoBoe yucio siapa.
N3otomsl.

PagnoaktuBHOCTh. Anba-pacnaj. DIEeKTPOHHBIH U MO3UTPOHHBINA Oera-pacnana. ['amma-
M3IIy4YeHHE.

3aKkOH paauOaKTHBHOIO pacnana. PaavoaktuBHble u3oTonbl B mpupoge. CpolicTBa
WOHU3HPYIOLIETO  W3Iy4YeHHs. BimsgHMe  paguoakTUBHOCTM HA  JKMBBIE  OpPraHU3MBI.
EcrectBennslit poH nznyuyenus. Jozumerpus.

DHeprus CBA3M HYKJIOHOB B sifpe. SnepHbie cuibl. Jledekt maccol spa.

Snepubie peakiuu. JleneHune U cuHTE3 sAaep. SnpepHble peakTophl. [IpoGiembr
YIPaBISEMOTO TEPMOSACPHOIO CHUHTE3a. OKOJOTWYECKHE aCHEeKThl pa3BUTUS  SACPHOMU
JHEPIeTUKHU.

Mertoasl perucTpauuy U UCCIEN0BAHMS JIEMEHTAPHBIX YaCTHL.

@yHIaMEHTAIBHBIE B3aUMOJACUCTBYA. bapuoHbl, Me30HBI U JienToHbL. [IpencrasieHue o
CrangaptHoil Mmoaenu. KBapk-TiIroOHHAs MOJIENb aIpOHOB.

®dusuka 3a npenenamu CtanaapTHoi mojenu. TEMHast Matepust U TEMHas SDHEPIHSL.

EnunctBO Qusnyeckoil KapTUHBI MUpa.

TexHuuecKne yCTpONMCTBA U TEXHOJIOTMYECKHUE IMPOLECCHI: JO3UMETpP, KaMepa BuibcoHa,
SJIEPHBIA  pPEeaKTop, TEPMOSJACPHBIM peakTop, aToMHas Oom0a, MarHUTHO-PE30HAHCHAs
TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

HccnenoBanue TpeKoB 4acTHIL (IO TOTOBBIM (oTorpadusm).

HccnenoBanue paaroakTUBHOTO (OHA C UCTOIB30BAaHUEM J1I03UMETPA.

W3yudenue normnomeHus 0eTa-4acTull aTlOMHUHUEM.

Paspnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH.

Oranel pa3BuTus  acTpoHomuu. [lpukinazHoe M MHUPOBO33PEHYECKOE 3HAUYEHHE
acTpoHOMUH. [IpUMEHMMOCTh 3aKOHOB (U3MKU Ui OOBSICHEHUS MPUPOAbl KOCMHUYECKUX
0OBEKTOB.

Metoapl acTpoHOMHMUYECKHUX uccieoBaHud. COBpEeMEHHbIE ONTUYECKUE TENECKOIbI,
panuoTenecKonsl, BHeaTMOCc(hepHas aCTPOHOMUSI.

Bun 3B€31H0r0 HeOa. Co3Be3nus, sipKkue 3BE3/1bl, MJIAHEThI, UX BUAMMOE JBHKEHUE.

Conneunas cucrema.

Connue. ConHeuHasi akTUBHOCTb. McToununk sneprun CosHIA U 3BE3I.

3BE31BI, KX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMmma «CHEKTpajbHBIA Kjacc —
CBETUMOCTB». 3BE3/1bI TJIABHOM NOCIEN0BATEIBHOCTH. 3aBUCUMOCTh «MACCa — CBETUMOCTB) IS
3BE€37 IVIABHOM  IIOCIIEJOBATENbHOCTU. BHyTpeHHee crTpoeHue 3BE3n. CoBpeMEHHBIE
IIPEACTABJICHUS O MMPOUCXOKACHUM U 3BOOIMH COJIHIA U 3BE3]. DTaIlbl KU3HU 3BE3L.

Muneunsiit [1yTs — Hama [ManakTtuka. [lonoxenue u aemxenue Connua B ["anaktuke. Tunsl
rajlakTuk. Pannoranaktvky n kBazapel. UEpHBIE ABIPHI B SIpax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
Bonpioro B3peiBa. PennkroBoe n3inydeHune.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.



HaGmionenust 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  IJ1a30M € HCIOJIb30BaHUEM
KOMITBIOTEPHBIX ~MPWIOKEHUH JJI1  ONpeAesieHUs] TOJIOKEHHs] HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3a1sI CEBEPHOT0O NOYIIAPHs U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JlyHsl, Tu1aHeT, TYMaHHOCTEH U 3BE3THBIX CKOTICHUH.

Pu3nyecKuil NPaKTHKYM.

Crioco6b1 n3MepeHus GU3NYECKUX BEIMYUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCONIOTHBIE |
OTHOCHUTEJIIbHBIE  MOTPEIIHOCTH H3MepeHuil  ¢u3ndyeckux BenuuuH. OneHKa TpaHUI]
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHMM, UCCIEJOBaHUM 3aBHUCHUMOCTEH  (PHU3MUecKHux
BEJIMYMH, MPOBEpKa IMPeI0KEHHBIX TUIoTe3 (BbIOOp M3 paboOT, OMMCAHHBIX B TEMATUYECKHX
paznenax «Y4eHUuYecKuil IKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, IPAKTUKYM).

O0o0maroniee noBTOpeHue.

O6o0menne W cucTeMaTu3alus CojAepKaHMs — paslenoB Kypca «MexaHuKay,
«MonekynspHas (uU3MKa U TePMOAMHAMHKA», «JIEKTpoAMHaAMUKay, «KonebaHus U BOJHBI»,
«OCHOBBI  CHEIMANIBHOM Teopuu OTHOCHUTEIbHOCTHY, «KBaHTOBas ¢usmukay, «IeMeHTH
aACTPOHOMHUU U ACTPOPHUIUKI.

Ponp ¢u3ukum u acTpoHOMHH B OSKOHOMHUYECKOW, TEXHOJOTHYECKOH, COIMAIBLHON U
THYECKON cdepax [IesATETbHOCTH YeJIOBEKa, pojib M MecTo (U3UKM M aCTPOHOMHMU B
COBPEMEHHOM HAay4YyHOM KapTHHE MHpA, 3HAYEHUE OINMCATEIBbHOM, CHUCTEMaTU3HPYIOLIEH,
OOBSICHUTENTFHON U MPOTHOCTUYECKON (QYHKIMH (HU3NIECKON TeOpHH, posib (PU3HMUECKON TEOPHH
B ()OPMUPOBAHUU MPEICTaBICHUN O PU3NYECKOW KapTUHE MHpA, MECTO (PU3NUYECKONW KapTHUHBI
MUpa B 00ILIeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX PEACTAaBICHUI O IPUpPOIE.

MexnpeameTrHblie CBSI3H.

Nzyuenne kypca ¢puszuku yriay6néHHoro ypoBHsa B 11 kiacce oCyIIecTBISETCS C YYETOM
COJIEP’KATENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMHd MaTeMaTHKH, OWOJIOTMH, XHUMHH,
reorpaguu U TEXHOJIOTHH.

Mescnpeomemnsle nOHAMUA,C6A3AHHbBIE C UZYUEHUEM MEMOO006 HAYUHO20 NO3ZHAHUA:
ABJICHUE, HAy4HbIM (Qakt, rumnores3a, (uzndeckas BeTUYMHA, 3aKOH, Teopus, HaOIIo/IeHHe,
AKCIIEPUMEHT, MOJIEIMPOBaHHE, MOJIEIb, U3MEPEHUE, IOTPEITHOCTH U3MEPEHH, H3MEPUTEIbHbBIE
npubopsl, U poBas 1abopaTopusl.

Mamemamuxa: penieHue CUCTEMBbl ypaBHEHHH. TpuroHoMmerpuueckue (QpyHKIHUU: CHHYC,
KOCUHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO. BEKTOpBl M uX
MPOEKIIMM Ha OCU KOOpAMHAT, CIOXKEHHe BeKTOpOB. IIpom3BojHBIE 31€MEHTApHBIX (GYHKIHI.
[Tpu3Haku Moo0us TPEYTrOJIbHUKOB, ONpeieIeHNE TUIOMIAAN TUIOCKUX GUTyp U 00bEMa Tell.

Buonozua: >nextpuueckue SIBICHUS B JKUBOW MpHpOJE, KojeOaTelbHbIE IBUKEHUS B
KUBOM  IpPUpOJE,  DKOJOTMYECKHME  PHUCKM  IpPU  TMPOU3BOJACTBE  DIIEKTPOIHEPIHUH,
JJIEKTPOMATHUTHOE 3arpsi3HEHHE OKPYJKAIOIIEW Cpelbl, YJIbTPa3ByKOBas JUAarHOCTUKA B
MEIUILMHE, ONITUYECKUE SIBJICHUS B )KUBOH MPUPOJE.

Xumua: CTpOEHHUE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKas CTPYKTypa TBEPIBIX Te,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHaIH3.

TI'eozpagpua: marnuTHbIE MONIOCa 3€MJIH, 3aJIe)KM MAarHUTHBIX pyA, GOTOCHEMKA 3eMHOMN
MIOBEPXHOCTH, ceiicmorpad.

Texnonocus: TPUMEHEHNE MTOCTOSIHHBIX MarHUTOB, 3JIEKTPOMATHUTOB, AJIEKTPOJBUTATENb
SIkoOu, TreHepaTop MEPEeMEHHOTO TOKa, HHIYKIMOHHAs Ie€4b, JMHUU DJIEKTporepenad,
ANIEKTPOJIBUTATEb, pajnap, pPaJdoONpHEMHHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTpPa3ByKOBasi JAMArHOCTUKA B TEXHHUKE, NPOEKLIMOHHBIN anmapaT, BOJOKOHHAs OINTHKa,
cojiHeuHasl OaTtapes, CIlyTHUKOBBIE MPUEMHUKY, €pPHAs SHEPTeTUKA U IKOJIOTUYECKUE aCTIEKTHI
€€ pa3sBUTHA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHUs yueOHOro npeamera «Ou3nka» JOJKHBI OTPaXKaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIMXCSI PyKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
NO3ULMEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAallMi, IO3UTUBHBIX BHYTPEHHMX
yOeXIeHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOILIECTBa,
paclpeHre *XU3HEHHOTO OIbITa U OMbITA JESITENbHOCTH B MPOLECCE Pealn3allid OCHOBHBIX
HAIpPaBJIEHUI BOCIIUTATEIBHOM A€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

rPa’kKAaHCKOTrOBOCIINTAHUS:

® cpopMHUPOBAHHOCTh TPAXKAAHCKON TMO3UIMH OOydYaroUlerocs KakK aKTHUBHOTO H

OTBETCTBEHHOTO WJIEHAa POCCUICKOr0o O0IECTBa;
® [PUHATHE TPAIUIHMOHHBIX OOIIEYETOBEYECKHUX T'YMAHUCTHYECKUX M JEMOKPATHUYECKUX
IIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JIEATENFHOCTh B MHTEpEcax I'pakJaHCKOIo OOINEeCTBa,

y4acTBOBAaTh B CAMOYIIPABICHUU B 00pa30BaTEIbHON OpraHU3aluu;

® YMEHHME B3aUMOJEHCTBOBaTh C COLMAJBHBIMM WHCTUTYTaMH B COOTBETCTBMM C HX

(GYHKIMSAMU M Ha3HAUYEHUEM;
® TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIBLHOCTH.
NAaTPUOTHYECKOTOBOCIINTAHUS:
® chOpPMUPOBAHHOCTH POCCHICKON TPaXTaHCKON UACHTUIHOCTH, MATPUOTHU3MA;
® [IEHHOCTHOE OTHOULIEHHE K IOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSAM POCCUHCKUX
y4€HBIX B 007acTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOTOBOCIINTAHUS:
* copMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBEICHHUS;
® CHOCOOHOCTh OLIEHMBAaTh CHUTYyallMI0 M INPUHUMATb OCO3HAHHBIE  PELICHMS,
OpPUEHTHPYSICh HAa MOpPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
JEeSITETbHOCTH YYEHOTO;

® OCO3HaHHE JIMYHOTO BKJIAJA B IOCTPOCHHUE YCTOWYMBOTO OyaAyIIEro.

3CTETHYECKOTrOBOCIIUTAHMSA:

® OCTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYAs OCTETUKY HAy4YHOIO TBOPYECTBA,

MpHUCyIIero GU3NIECKOn HayKe.
TPYAOBOTOBOCTIMTAHHUS:
® JHTEpeC K Ppa3IuuHbIM cdepaM Npo(ecCHOHANBHOM JEesATEIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BBHIOOp OyayIei
npodeccuu U pean30BbIBaTh COOCTBEHHbIE JKU3HEHHBIE IIJIaHBI;
® TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHHUIO B 001acTH (U3MKU
Ha NMPOTSKEHUH BCEH XKU3HH.
IKOJIOTHYECKOTOBOCIIMTAHMSA
® cOpMHUPOBAHHOCTb JKOJIOTMYECKOH KYJIbTYpbI, OCO3HAHHE IJI00AIBHOTO XapakTepa
AKOJIOTMYECKUX MPOOIIEM;
® [UIAHUPOBAHUE M OCYLIECTBIICHUE ACHCTBHI B OKPYKAIOIIECH Cpelle Ha OCHOBE 3HAHUS
LeJIeN YCTOMYMBOIO Pa3BUTHs YEJIOBEYECTBA;
® pacIIUpEHHE OmbITa MAESATENbHOCTH 3KOJIOIMYECKON HAIPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 10 (pH3HKe.
LHEHHOCTHUHAYYHOTONIO3HAHUS:

* copMHPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pa3BuTHA (PU3MUECKON HAYKU;



OCO3HAaHUE IEHHOCTUM HAYYHOW JESTEIbHOCTH, TOTOBHOCTH B IPOLIECCE H3YUYECHHUS
(GU3MKK  OCYHIECTBIIATH  NPOEKTHYI0 M  HCCIEIOBATEIbCKYI  JIEATEIbHOCTh
WH/IMBUAYAJIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATbHI

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIE e CTBUS
Ba3oBblesiornyeckueeicTBUsA:

CaMOCTOSITENTLHO (POPMYIUPOBATH U AKTyalM3UPOBATh MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeeNATh LENH IeATeTbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUHU UX JTOCTHKECHHUS;
BBISIBJISITH 3aKOHOMEPHOCTHM M TPOTHBOPEYHS B paccMaTpuBaeMbIX (DU3HUECKUX
SIBJICHUSIX;

pa3zpabaTeiBaTh IUIAH peUIeHHs NOpoOieMbl ¢ y4€TOM aHAIM3a UMEIOUIUXCS
MaTepUalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JACATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKHU MOCIEICTBUI AESITEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH PabOTy B YCIOBUSIX PEANbHOrO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUSI;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX TPoOIIeM.

Ba3zoBbienccienoBarejbCKUeACHCTBUA

BJIAJIETh HAYYHOH TEPMUHOJIOTHEH, KIIFOYCBHIMU MOHATUSAMH U METOJaMH (PU3UIECKOM
HAYKH;

BJIAJIETh HaBBIKAMH Yy4eOHO-MCCIIEIOBATEILCKOW M TMPOEKTHOW JEsTeIbHOCTH B
obnact (pU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IIOMCKY
METOMOB peImeHHus 3agad (U3WYECKOTO COJCpKAHUS, TPUMEHEHUIO DPAa3TUIHBIX
METO/I0B TIO3HAHMUS,

BJIAJIETh BUJAMHU JCSITEIBHOCTH 10 MOJYYCHHUIO HOBOTO 3HAHWS, €r0 WHTEPIPETAINH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX CUTYalUsX, B TOM YHCJIE MPH
CO37IaHUU yUYEOHBIX MPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH TTPUYUHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyalU3WpOBaTh 3a7ady, BBIIBHUTATh
THIOTe3y €€ pelIeHus, HaxOOUTh apryMeHThl Ui JI0Ka3aTelbCTBA CBOMX
YTBEPKICHHIA, 33/1aBaTh TApaMeTPhl U KPUTEPUH PEIICHUS;

aHAJTM3UPOBATh TOJYYCHHBIE B XOJI€ PEIICHHs 3aJadd pPe3yJIbTaTbl, KPUTHYCCKH
OLIEHMBATh UX JJOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;
CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a7a4d B 00pPa30BaTEIBLHON IEATEIHLHOCTH, B
TOM YHCJIE TP U3yUEHUH (DUHKH;

JaBaTh OLIEHKY HOBBIM CHTYAaIlUsIM, OIICHUBAThH TIPUOOPETEHHBIH OTIBIT,

YMETb NePEHOCUTH 3HAHUS N0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEACATEILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX NMPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIE UJICH, TIPeJIaraTh OPUTHHAIBHBIE TIOJXO/bI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33a4H, JOMYCKAIOIINE abTePHATUBHBIC PEIICHUSI.

Padorta ¢ unopmanmeii:

BJIQJICTh HABBIKAMHU MONy4YeHHS HHDOpManuu (HU3HYECKOTO COJICPKAHHUS W3
HUCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSITENIBHO OCYIIECTBISATh IOWCK, AaHalU3,
CHUCTEMATH3alMI0 ¥ WMHTEPIpeTanuio WHGOPMAIMK Pa3IMYHBIX BUIOB H (Gopm
MPEJICTaBJICHHUS,

OILICHWBATHI0OCTOBEPHOCTHMH(POPMAITUH;

UCIIONb30BaTh CPEJACTBA HH(POPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEIICeHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHMU3AalMOHHBIX 3aJa4 ¢
coOmoieHneM TpeOOBaHUI  IPrOHOMHKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,



pecypcocOepexeHuns, MNPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMAITMOHHON
0C30ITacHOCTH;

co3JaBaTh TEKCThl (M3UYECKOTO COACp)KaHUS B paszIMyHBIX (opmatax ¢ ydEéTom
Ha3HayeHWs: MHGOpMallMU U LIEJIEBOM ayauTOpPHH, BBIOMpas ONTUMalIbHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaIU3al1H.

KoMMyHHKaTHBHBICYyHUBEPCAJIbHbICYYeOHbICACHCTBHA:

OCYIIECTBIAThH OOIICHHE HA YPOKaX ()M3UKH M BO BHEYPOUHOU JIEATEIBHOCTH,
pacno3HaBaTh MPEAMOCHUTKA KOH(PIMKTHBIX CUTYyaIlui U CMATYATh KOH(ITUKTHI;
Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MMOHUMATh U UCTIOIH30BaTh MPEUMYIIIECTBA KOMAHIHON M UHINBUAYATbHON paOOTHI;
BBIOMPATh TEMATUKy W METOJBl COBMECTHBIX JIEUCTBUMA ¢ YUETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEN Ka)J0ro WIeHa KOJUIEKTUBA;

MPUHUMATh 1EIU COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH M KOOPJIWHHPOBATH
JEUCTBUA MO €€ HOCTHKEHHUIO: COCTaBILATH IUIAH JIEWCTBUN, PACHPENENATh POJIH C
y4ETOM MHEHHH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OILICHMBATh KA4eCTBO CBOEr0 BKJIAJa W KaXIOTO YyYaCTHHKA KOMaHIbl B OOIIHiA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

rpeyiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEU C MO3ULUUNA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TNO3UTHUBHOE CTPATETHUYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYaLMsX,
MIPOSIBJISITH TBOPUECTBO U BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe yHUBepCcaJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranuzanus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATENBHYIO JEATEIBHOCTh B 00JacTH (U3UKU U
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTABUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a1aUH;
CaMOCTOATENIbHO COCTaBJIAThH IJIAaH PEIICHUs PAaCUETHBIX M KaUeCTBEHHBIX 3aJ]1ady, IJIaH
BBITIOJTHEHUSI MPaKTUYECKOW pabOThl C y4ETOM HMMEIOIIUXCSI PECYypcoB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEANIOYTEHUI;

JaBaThOLIEHKYHOBBIMCUTYAIIHSM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE TUYHBIX MPEANOUYTECHUH;

JIeIaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peLicHue;

OLIEHUBATHIIPHOOPETEHHBIMOMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M NPOSIBICHUIO SPYIMLIMU B 00JacTH (HU3UKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIM U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIHMHTEIJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIBTATOB LIECIISIM;

BJaJIeTh HABBIKAMM TO3HABATENIbHOW pPE(PIEKCMM KaK OCO3HAHHUS COBEPIIAEMBIX
NEUCTBUN U MBICIIMTENIBHBIX MPOLECCOB, UX PE3yJIbTATOB M OCHOBAHH;

UCTIOJIb30BaTh MPUEMBI pedIeKCHUU IS OLICHKH CUTYaIlH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
[IPUHUMATh MOTUBBI U ApIYMEHTBI JPYTUX [IPU aHAIU3€ PE3YJILTATOB IEATEIbHOCTH;
MIPUHUMATH ce0sl, MOHUMAsi CBOM HEJIOCTaTKU U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX [IPU aHAIU3€ PE3YJILTATOB IEATEIbHOCTH;
MpHU3HaBaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B mporecce AOCTHXKEHUS JMYHOCTHBIX PE3YJNBTaTOB OCBOCHHS MPOTpaMMbI MO (U3MKE IS
YPOBHSI CpeTHEro 00IIero o0pa3oBaHus y O0yJarOIINXCS COBEPIIICHCTBYETCS YMOIMOHATBHBIN
WHTEIJICKT, MPEANoIaraloni cOpMUPOBAHHOCTD:



CaAMOCO3HAHUs, BKJIIOYAIOLIET0 CIIOCOOHOCTh TIOHUMATh CBOE HSMOLMOHAIBHOE
COCTOSIHME, BUIETh HaIIPaBJICHUS DPAa3BUTHS COOCTBEHHON S3MOIMOHAIBHOU Cdepsl,
OBbITH YBEepEHHBIM B ce0e;

CaMOpETYJINPOBAHUs,  BKIIOYAKOUIETO  CaMOKOHTPOJb,  YMEHHE  IIPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  TMOBEJACHHME, CHOCOOHOCTH  aJaNTUPOBaThcid K
HMOIIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;
BHYTPEHHEN MOTHBALIMM, BKIIOYAIOUIEH CTPEMIICHUE K JOCTHKECHHIO LIEIIU U YCIEXY,
ONTHUMH3M, NHULIHATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXO/S U3 CBOMX BO3MOYKHOCTEM;
HMIIATUH, BKIIOYAIOIIEH COCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHUE JAPYTHX,
YUUTHIBaTh €ro0 MpPU OCYIIECTBICHHUU OOLIEHHs, CIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHHUIO;

COLIMAJbHBIX HAaBBIKOB, BKJIIOYAIOMIUX CIIOCOOHOCTh BBICTpPAaWBaTh OTHOILIEHUS C
JAPYTUMH JIFOABMH, 3a00TUTHCS, IPOSBIISTH MHTEPEC U pa3periaTb KOH(QIUKTEHI.

IMPEAMETHBIE PE3YJIbTATBI

K konmy obydenust B 10 Knacce nipeIMeTHBIE Pe3yJIbTaThl HAa YIITyOJIEHHOM YPOBHE JOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYUAIOLIMXCSI YMEHUH:

MOHUMATh POJb (PU3MKM B DSKOHOMHYECKOH, TEXHOJOTHYECKOM, 3KOJOTHYECKOH,
COLIMAJILHOW M 3THYECKOH cdepax AesTeNbHOCTU YelIOBEKa, POoJib U MeCTO (U3UKU B
COBPEMEHHOI HAay4YHOH KapTHUHE MHDpa, 3HAYCHUE ONMCAaTENIbHOM,
CUCTEMAaTU3HUPYIOIIEeH, OOBSICHUTETFHOW W MPOTHOCTUYECKON (PyHKUIMN (U3HYECKOM
TEOPUH — MEXAHWKH, MOJIEKYJSIPHOW (PM3MKH W TEpPMOIUHAMUKH, POJIb (HU3NIECKOM
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUHN O GU3NUECKON KapTHHE MUPA;

pa3iauuaTh yCIOBUS MNPUMEHHMOCTH Mojened (HU3HMUecKuX Tel M IPOLECCOB
(s1BNIEHMI): HHEpLUAlIbHAs cUcTeMa OTCYETa, aOCOIIOTHO TBEPIOE TEJI0, MaTepralbHasl
TOYKA, PABHOYCKOPEHHOE JBM)XEHHME, CBOOOJHOE TMajJieHHe, aOCONIOTHO YIpyras
nedopmarusi, abCONIIOTHO YNpyroe U abCOIOTHO HEYNPYroe CTOJIKHOBEHMS, MOJENIU
ra3a, JKUAKOCTH U TBEPAOro (KpUCTAUIMYECKOrO) Tesa, HAeadbHBbIA Ta3, TOYEHHBII
3apsj, OAHOPOIHOE MIEKTPUUECKOE I10JIE;

pa3nuyath ycioBUS (TpaHHIBI, OONACTH) NPUMEHHMOCTH (HU3UUECKUX 3aKOHOB,
MIOHUMAaTh BCEOOIMI XxapakTep (yHAaMEHTAJIbHBIX 3aKOHOB M OIPAaHMYEHHOCTb
HCITOJIb30BAHNUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXaHUYECKHE TMPOLECChl M SBJICHUS, MHCIOJb3Ys
OCHOBHBIE IIOJIO)KEHHS W 3aKOHbl MEXaHUKU (OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JBWKEHUsI, (POpMyYJIbl KHHEMATUKH PABHOYCKOPEHHOI'O ABMKEHMs, NMpeoOpa3oBaHUs
lNamnes pmg ckopocTH W NepeMElIeHus, 3akOoHbl  HblOTOHA, NpuHIMUI
OTHOCUTENbHOCTU ['anmiesi, 3aKOH BCEMHUPHOTO TATOTEHHs, 3aKOHBl COXPaHEHMS
UMIyJIbCA W MEXaHWYECKOW DSHEepruu, CBsA3b pabOThl CHUJIBI C U3MEHEHUEM
MEXaHUYECKOM HSHEepruu, YCJIOBUs paBHOBECHs TBEPAOro Tena), MpPU HTOM
HCIIOJI30BaTh ~ MAaT€MAaTHYECKOE  BBIPAXKEHUE  3aKOHOB,  yKa3blBaTb  YCIOBUS
IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpazoBaHuii ['anuies, BTOPOro U TPEThEro
3aK0HOB HBIOTOHA, 3aKOHOB COXpPAHEHHUs UMITYJIbCA U MEXAHWUYECKOW DHEPIUH, 3aKOHA
BCEMUPHOI'O TATOTEHUS;

aHaJIM3UPOBaTh U OOBSACHATH TEIJIOBBIE MPOILECCH U SBIICHUS, UCIIONIb3YsI OCHOBHBIE
nonoxennss MKT u 3akoHBI MOJIEKYJIAPHOM (UMK M TEPMOJUHAMUKU (CBS3b
JABJICHUS WJEAIBHOIO I'a3a CO CPEeIHEN KUHETUYECKOM IHEPTUEH TEIJIOBOTO ABUKECHUS
U KOHILIEHTpallMEed €ro MOJEKyJ, CBs3b TEMIIEpaTypbl BELIECTBA CO CpEIHEN
KMHETUYECKOM DJHEpruer TEeIJIOBOTO JBMKEHUS €ro 4YacTWll, CBA3b JaBJICHUS



UJeaNbHOTO Ta3a C KOHLEHTpalued MOJIEKYJ M €ro TeMIEepaTypou, ypaBHEHHUE
MenneneeBa—KnaneiipoHna, mepBbIi 3aKOH TEPMOAVHAMHUKH, 3aKOH COXpaHEHUS
SHEPrUM B TEIJIOBBIX TMpoOIeccax), MPH OSTOM HCIOJIB30BaTh MaTEeMaTHUECKOe
BBIpOXCHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUS NMPUMEHHMOCTH ypaBHEHHUs MeHpeneeBa—
Knaneiipona;

aQHATM3UPOBaTh W OOBSACHATH DIIGKTPUUYECKHE SBJICHUS, WCIOJB3ysl OCHOBHBIC
MOJIOKEHUSI ¥ 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXPAHEHHUS AJIEKTPUUECKOTO 3apsiia,
3akoH  KynmoHa, TOTEHIHMAIBHOCTH  DJIEKTPOCTATHYECKOTO  TOJS,  MPUHITUI
CYNEpIIO3UIIMH JIEKTPUUYECKUX TOJIEH, MPU 3TOM YyKa3blBasl YCIOBUSI MPUMEHUMOCTH
3akoHa KymoHa, a Taxke MPaKTUYECKH Ba)KHBIE COOTHOIIEHWS: 3aKkoHB Oma st
ydacTKa [eNu U JJI1 3aMKHYTOM 3JIEKTpUUYECKOH 1emnu, 3akoH Jxoyns—JIeHia, nmpaBuia
Kupxroda, 3akonsr @apasnes 11st 37€KTpoIn3a);

OTMUCHIBATh (PU3UYECKUE MPOLIECCHI U SIBICHUS, UCIIONB3Ysl BEIMYHMHBL: TIEpEeMEIICHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJILC TEa U CUCTEMBI TeJl, CHJla, MOMEHT CUJIbI, JaBJICHUE,
MOTCHIMATbHAST JHEPrusi, KUHETHUECKas HSHEpPrus, MeXaHWueckas SHeprusi, padbora
CWJIBI, IICHTPOCTPEMHUTEIPHOE YCKOPEHHE, Chja TSDKECTH, CHjla YIPYTrOCTH, CHja
TPEHHMSI, MOIITHOCTh, YJHEPTHS B3aUMOJICHCTBUS Tena ¢ 3eMiI€i BOMU3U e€ MOBEPXHOCTH,
SHEPTUs yIpyroil pegopManuud TMPYKHUHBI, KOJIHYECTBO TEIUIOTHI, a0COMIOTHAs
TeMIeparypa Teia, paboTa B TEpMOJIWHAMUKE, BHYTPEHHSS OJHEPTUs HJCAIBHOTO
OJIHOAaTOMHOroOrasa, paboTa HAealbHOrO ra3a, OTHOCHTENbHAs BIAXXHOCTh BO3/yXa,
KITJI wmaeanbHOro TEMJIOBOTO JIBUratTeisl; 3JIEKTPUUYECKOE TI0Jie, HANpsHKEHHOCTH
AJIEKTPUYECKOTO TIOJIS, HAMPSHKEHHOCTH TOJISI TOYCYHOTO 3apsiia WIN 3apsHKEHHOTO
mapa B BaKyyMe U B JIUAJIEKTPUKE, MOTEHIUAN 3JIEKTPOCTATUYECKOTO MOJIsI, PA3HOCTh
MOTEHITMAIOB, SJIEKTPOJABMKYINAS CHJIA, CHJa TOKA, HAMpPsHKEHUE, MOIIMHOCTh TOKA,
ANeKTpUUEcKass €MKOCTh IJIOCKOTO KOHAEHCATOopa, COMPOTHBJICHUE Y4YacTKa LIETH C
MOCJICIOBATEIPHBIM M MApauICIbHBIM ~ COCIMHEHHEM  PE3UCTOPOB,  DHEPTHUs
AIEKTPUUECKOTO MOJIsI KOHJIEHCATOPA;

OOBSACHAThP OCOOEHHOCTH TIPOTEKaHUS (PUBNYECKUX SIBICHHH: MEXaHUYECKOe
NBWKEHUE, TEIUIOBOE JBMKEHUE YAaCTUIl BEIIECTBAa, TEIJIOBOE paBHOBECHE,
OpoyHOBCKOE JBWKeHUE, muddy3usi, UcrapeHne, KUIIEHUEe U KOHACHCAIHS, TIIaBJICHUE
M KpUCTAUIM3alUsl, HAMNpPaBICHHOCTh  TEIUIONEpeAaud, dJIEKTpU3alus  Tel,
SKBUIMIOTCHIIMAIIBHOCTh MMOBEPXHOCTHU 3apSHKEHHOTO MMPOBOTHUKA,;

MPOBOANTH UCCIIEIOBAHUE 3aBHUCHMOCTH OIHOW (DPU3UYECKOW BETUYHMHBI OT JIPYTOW C
WCIIOJIb30BAHUEM TPSMBIX HM3MEPEHUH, TpPHU OTOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKCHpPOBaTh PE3YIbTATHl MOJYYCHHON 3aBUCHUMOCTH (PU3UYECKHX BEIUYUH B BUJC
rpa@ukoB ¢ y4€TOM aOCOJIOTHBIX TOTPEIIHOCTEH HW3MEpPEHUH, JenaTh BBIBOJABI IO
pe3ysabTaTaM UCCIEeI0BAHMS;

MPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3MYECKUX BEIWYUH, TMPH DTOM BBIOMpATH
ONTUMANBbHBIA METOJI H3MEpPEHHUsi, OICHMBATh AaOCONIOTHBIE W OTHOCUTEIbHBIC
MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX H3MEPEHUH;

MPOBOJIUTHh  OMBITBI IO TPOBEPKE NPEIJOKEHHOM THUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  coOMpaTh  DKCIIEPUMEHTAJIBHYI0  YCTaHOBKY,  aHaJU3UpPOBATh
MOJIyYEHHBIE PE3yJIbTaThl U JIeNaTh BBIBOJI O CTaTyCe MPEAJIOKEHHOU TUIIOTE3bI;
co0moaTh npaBmiia 0€30MacHOro TpyJa MpU MPOBEIECHUH HCCIEAOBAHUN B pamMKax
y4e0HOro SKCIEPUMEHTa, MPAKTHUKyMa U y4eOHO-UCCIIeIOBATEILCKON M TMPOEKTHOMN
NESATETPHOCTH C HCIOJB30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB W JIAOOPATOPHOTO
00opyIOBaHUS;

pemarh pacy€THBIC 3aJauyd C SIBHO 3aJaHHOW W HESBHO 3aJaHHON (Pu3nyeckoin
MOJIETIbIO: HAa OCHOBaHWM aHallM3a YCIOBHs OOOCHOBBIBATH BBIOOp (hH3HUECKOM
MOJIETIM, OTBedamIleld TpeOoBaHUSAM 3a7aud, HPUMEHATb (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTYyJaThl (U3NYECKUX TEOPHUH TMpH  HCHOIB30BAaHUU



MaTeMaTUYeCKUX METOJIOB pelIeHUs 3ajJady, MPOBOAWTH PACUEThl HAa OCHOBAHUU
MMCIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh PE3YJNbTaThl U KOPPEKTHPOBATH METOBI
pelieHus ¢ yu€ToM MOJyYEeHHBIX pe3yJIbTaToB;

pelaTh KauecTBEHHbIE 3a7jaun, TpeOyIolie NpUMEeHEHUsI 3HAaHUIM U3 pa3HbIX pa3/IesioB
Kypca (pu3MKH, a TakKe WHTETpallMd 3HAHUW W3 JPYTHX HPEIMETOB €CTECTBEHHO-
Hay4YHOI'O0 IMKJIA: BBICTPAMBATH JIOTMYECKYHO LIETMOYKY pacCCyXJICHHH C ONOpON Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECCKUE SIBICHUS,

HCIIOJIH30BATh TCOPETUUECCKUE 3HAHUS JJI1 OOBSICHEHUS OCHOBHBIX MPUHITUIIOB paOOTHI
WU3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;
MIPUBOAUTH TIPUMEPHI BKJIAJa POCCUUCKUX U 3apyOS)KHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHAIM3UPOBATh W  OIEHUBATH TIOCIEACTBUS OBITOBON W  MPOHW3BOJACTBEHHOM
NeSITeIbHOCTH YEJIOBEKa, CBA3AHHOM C (U3WYECKUMHU NpPOLECCaMM, C MO3UIUI
9KOJIOTMUYECKOI 0€301acHOCTH, MpeACTABICHUI 0 palrMoHaIbHOM
MIPUPOJIOTIONH30BAHUH, a TaKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTIKEHUW HAyKd U
TEXHOJIOTHH JIJIS TaTbHEHUIIEro pa3BUTHS YEI0BEUECKOTO O0IIeCTBa;

MIPUMEHSTDH Pa3INYHbIC CIIOCOOBI pabOTHl ¢ MHPOPMaNUEH PU3NIECKOTO COJIEPIKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIMOHHBIX  TEXHOJIOTHUH, TpU ITOM
WCIIOJIb30BAaTh  COBPEMEHHBIE  HMH(POPMAIMOHHBIE  TEXHOJOTMWM  JJIsi  TIOWCKa,
nepepaboTKu W TMpeAbSBICHUS Y4eOHOH M Hay4YyHO-MOMYJSpHON wuHpOopMammu,
CTPYKTYPUPOBAHHUS W HHTEpIpETaui WHOOpPMAIMU, TOJYYCHHOW W3 Pa3InYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3HPOBATH MOydaeMyr0 HH(DOPMAIIUIO U OIICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCA 3HAHMH, TaK W Ha OCHOBE aHalln3a
UCTOYHUKA WHPOpMAITUH;

MPOSIBJIATh OPTaHW3allMOHHBIE H  TIO3HABATEIIBHBIC YMEHHUS CaMOCTOSATEIHLHOTO
MpUOOpETEHUs] HOBBIX 3HAHMWA B TIPOIECCE BBITIOJHEHUS TPOCKTHBIX M y4eOHO-
HCCIIEI0BATENbCKUX padoT;

paboTaTh B TpynIe C WCHOJHEHHEM Pa3IUYHBIX COIMATIBHBIX POJICH, IIIAHUPOBATH
paboTy TpyNmbl, PANMOHATLHO PACIPEACNATh JEATeIbHOCTh B HECTAHIAPTHBIX
CUTYalMIX, aJIeKBATHO OLICHUBATh BKJIAJ KaXJI0T0 U3 YYaCTHUKOB IPYMIbI B PEIICHUE
paccMaTpuBaeMoi TPOOIEMBI;

MpOSIBIISATE MOTHBalMIO K Oyaymeid mpodeccHoHambHOW — EATENBHOCTH  T10
CHEIUATBHOCTIM (QU3UKO-TEXHUUECKOTO MPOQHUIIS.

K konny oOyuenust BI1 Knacce npeaMeTHbIE Pe3yIbTaThl HAa YIIIyOJIEHHOM YpPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y OOYHYAIOLIUXCS YMEHUH:

MOHUMATh POJb (U3UKH B HDKOHOMUYECKOW, TEXHOJIOTHYECKOH, COIUATBHOH U
TUYECKON cdepax NesTeNbHOCTH YeJIOBEKa, POJib U MECTO (PU3MKH B COBPEMEHHOM
Hay4YHOU KapTHUHE MHUPA, POJIb ACTPOHOMUH B IIPAKTHYECKOU EATEIILHOCTH YEJIOBEKA U
JAJIBHEHIIEM  HAy4YHO-TEXHWYECKOM  pa3BUTHUH, 3HAYCHUE OINMCATENNbHOM,
CHCTEMATU3HUPYIOLIEH, OOBSICHUTENFHOW M MPOTHOCTUYECKON (YHKIMA (U3NIECKOi
TEOpUU — DIIEKTPOJMHAMUKH, CIECLHUAIBHOM TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOM
¢bu3uKy, ponb GU3NUECKO Teopuu B (POPMUPOBAHUM TPEACTABICHUN O (U3UIECKOM
KapTHHE MHUpPa, MeCTO (hU3MYECKOM KapTHHBI MHpa B OOLIEM pALy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NIPEJCTaBICHUN O IIPUPOJIE;

pasinyaTth yCIOBHUA NPUMEHHMMOCTH Mojened (U3M4ecKux Tel U MpPOIEecCOoB
(sBNEHUI): OAHOPOJHOE DJIEKTPUUECKOE U  OJHOPOJHOE MAarHWTHOE  IOJS,
rapMOHUYECKUE KOJICOAHUs, MaTeMaTHYeCKMH MAasTHUK, WJEaJbHbI NpYy>KUHHBIHI
MasiTHUK, TAPMOHUYECKHE BOJIHBI, UACATIBHBIA KOJIeOaTENbHbIM KOHTYp, TOHKAsI JIMH34,
MOJIEJIEN aToMa, aTOMHOTI'O SIpa U KBAHTOBOW MOJIEIIN CBETA,



pasnuyath YCiIoBUS (TpaHMIbI, OONACTH) NPUMEHHMOCTH (HU3MUECKUX 3aKOHOB,
MOHMMAaTh BCeOOUIMI XapakTep (QYHIAMEHTAJIbHBIX 3aKOHOB W OrPaHUYEHHOCTh
MCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH 3JIEKTPOMArHUTHBIE MPOLIECCHl U SIBICHHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOXKEHHSI M 3aKOHBl AJIEKTPOJAWHAMUKHA U CHEUUAJIBHON TEOpHUH
OTHOCHUTEIIFHOCTU (3aKOH COXpaHEHHS 3JIEKTPUYECKOro 3apsijaa, cuja Ammepa, cuia
JlopeHnia, 3akOH 53JIEKTPOMAarHUTHOM MHAYKIMM, npaswio Jlenma, cBszp O/C
CAMOUHIYKIIMM B 3JIEMEHTE JJIEKTPUYECKOW LIEMU CO CKOPOCTHIO MU3MEHEHUS CHIIbI
TOKa, MOCTYJIaThl CIICIUATbHON TEOPUN OTHOCUTEIBLHOCTH DWHIITENHHA);
aHAJIM3UPOBATh U OOBSACHATH KBAHTOBbIE IIPOLECCHI U SIBIICHUS, UCIIOB3YS MOJI0KEHUS
KBaHTOBOH ¢u3uku (ypaBHeHHe JDiHIITeHHA 111 (oTtodddexra, mepBblii U BTOPOI
nmocTysiaTel bopa, mpuHIMIT COOTHOIIEHUs HeonpeaenéHHocten [ elizenbepra, 3aKOHbBI
COXPAHEHUs 3apsJ0BOI0 M MACCOBOTO YMCET M DHEPIMM B SACPHBIX PEAKLMAX, 3aKOH
PaIMOAaKTUBHOTO pacmaja);

OIUCHIBATh (PU3NYECKHE MPOLECCHI U SBJICHUS, UCTIOIb3Ys BEIIMUUHBL: HAMPSHKEHHOCTD
ANIEKTPUYECKOTO  TOJS, IMOTEHIMAd  3JEKTPOCTATHUYECKOTO MO,  Pa3HOCTh
MIOTEHLUAJIOB, JJIEKTPOJABMKYIAs CHJIA, MHAYKIUS MAarHUTHOIO IIOJS, MarHUTHBIN
MOTOK, CWiIa AMIiepa, UHIYKTHUBHOCTb, JJIEKTPOJBIKYIAS CHJIa CaMOMHIYKIUH,
JHEPrusi MarHUTHOTO IOJII POBOJHUKA C TOKOM, PEISATUBUCTCKUI MMITYJIbC, TIOJIHAS
SHEPrusi, SHEPTHUs MOKOSI CBOOOTHON YaCTHUIIbl, SHEPTUSA U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3aps siipa, SHEPTUS CBA3H 4]Ipa;

OOBSCHATH OCOOCHHOCTH TPOTEKaHHUsSI (PU3NYECKUX SIBICHUMN: AJIEKTPOMAarHUTHAas
MHIYKIMS, CAMOMHIYKIUS, pe30HaHC, HHTep(epeHnrs BOIH, AUdpaKkius, Juciepeus,
MMOJTHOE BHYTpPEHHEE oTpaxkeHue, (orodnekrpuueckuii 3¢ dekt (poroaddexr), anbda-
u Oera-pacmaapl  sAep, TaMMa-U3NIydyeHHe — sjep, (U3HUUECKHEe  MPUHIUIIBI
CHEKTPaJIbHOTO aHajIn3a U paboThI Ja3epa;

OIIPEAEIATh HANpPABICHUE MHIAYKIMM MAarHUTHOTO IOJS MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHna;

CTPOUTh H300pa)X€HUE, CO37AaBaeMO€ IUIOCKUM 3€pKajoM, TOHKOM JIMH30M, W
paccUuTHIBaTh €T0 XapaKTEPUCTHKHY;

IIPUMEHATH OCHOBOIIOJIAraloIe ACTPOHOMHYECKHUE MOHATHUS, TEOPHUH M 3aKOHBI UL
aHaiM3a M OOBsACHEHUS (PU3UUECKHX TMPOIECCOB, MPOUCXOIAINIMX B 3BE3HaX, B
3BE3/IHBIX CHUCTEMax, B MEXIaJaKTHYECKOW cpeje; MABWKEHHS HeOeCHBIX Ted,
DBOJIIONNH 3BE31T 1 BeerenHoi;

MIPOBOJIUTH HCCIICIOBAHHE 3aBUCUMOCTEH (PU3MYECKHX BEIMYMH C HCHOJIb30BAHUEM
MPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yIbTaTh
MOJYYEHHOM 3aBUCUMOCTH (U3WYECKUX BEJIMYUH B BHIE TIpadUKOB € Y4ETOM
aOCOMIOTHBIX ~ TOTPEIIHOCTEH M3MEpEeHuM, JenaTh BBIBOABI 10  pe3yJibTaTaM
UCCIJIEJOBAHMSI;

MIPOBOANTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEJIWYUH, NPU 3TOM BHIOMpATh
ONTUMAJIbHBIA METOJ W3MEPEHHs, OLIEHUBATh AaOCOJIOTHbIE M OTHOCHTEJIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

IIPOBOAMTH  OMNBITHl [0 TPOBEPKE MPEAJIOKEHHOW THUIOTE3bl:  IUIAHUPOBATh
OKCIEPUMEHT,  cOOMpaTh  SKCIEPUMEHTaJbHYIO  yCTaHOBKY, aHAJIM3HPOBATh
IIOJTy4YEHHBIE PE3YJIbTAThI U AENaTh BBIBOJ O CTaTyCE MPEJIOKEHHON THIIOTE3bI;
OTHCHIBaTh METO/bI MOJYUYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUII;

coOnoaTh MpaBuia 0€30MacHOro TPyAa MpPU MPOBEACHUHM MCCIEJOBAHUI B paMKax
y4eOHOr0 JKCIEPUMEHTA, MPAKTHKyMa U y4eOHO-HCCIIEOBATEIbCKON M IMPOEKTHOMN
JESTeNbHOCTH C UCIOJIb30BAaHUEM H3MEPHUTENbHBIX YCTPOHCTB M Ja0OpaTOPHOTO
000pyI0BaHUS;



pemiaTh pacy€THbIE 3aJaud C SBHO 33/JaHHOW M HESIBHO 3aJaHHON (u3ndecKoi
MOJIETIbIO: Ha OCHOBaHMM aHallu3a YCJIOBMSI BbIOMpaTh (U3MYECKUE MOJENH,
OTBEYarole TpeOOBAHUAM 3a4a4H, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (U3NYECKUX TEOPUH MPH HCIOJIB30BAHUM MAaTEMaTHUYECKUX METOJI0B
pelieHuss 3ajad, MPOBOAUTH pacu€Thl HAa OCHOBAHMM MMEIOIIMXCS JAHHBIX,
aHAJIM3UPOBATh PE3yJbTaTbl M KOPPEKTUPOBATH METOAbl pEHIeHUS C Y4ETOM
IIOJTyYEHHBIX PE3yJIbTaTOB;

pelaTh KauecTBEHHbIE 3a7jau, TpeOyIole NpUMEeHEHUsI 3HAaHUIM U3 pa3HbIX pa3/IesioB
Kypca (U3UKH, a TaKKe HMHTErpallid 3HAHUHA U3 JAPYTHX NPEIMETOB €CTECTBEHHO-
Hay4YHOI'O0 IIMKJIA: BBICTPAMBATH JIOTMYECKYHO LIETNOYKY pacCyXJICHHU C ONOpoON Ha
M3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKHUE SIBICHHUS;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS NIl OOBSCHEHHUS] OCHOBHBIX MPUHIUIIOB Pa0OTHI
U3MEPUTENIBHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;

MIPUBOIUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKHd, B OOBSCHEHHE TIPOILIECCOB OKPYXKAIOIIEr0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHAJIM3UpPOBaTh M  OLEHMBATH IIOCIHEACTBUS  OBITOBOH M  NIPOM3BOJCTBEHHOM
NEeSITeIbHOCTH YEJIOBEKa, CBA3AHHOM C (U3WYECKUMHU NpPOLECCaMM, C MO3UIUI
IKOJIOTHUYECKOI 0€30MacHOCTH, IIpeICTaBICHUN 0 panoHaIbHOM
MPUPOJIONIONB30BAaHUH, a TaKXKe pPa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUN HAyKH U
TEXHOJIOTUH JUIs JabHEHIIIero pa3BUTHI YeIOBEUECKOro 00IIeCTBa;

MIPUMEHSThH Pa3INYHBIE CIOCOOBI pabOTHI ¢ MHPOPMaNUEH PU3UIECKOTO COJIEPIKAHUS C
UCTOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIIMOHHBIX  TEXHOJOTHH, TMpH  ITOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUISl  TIOMCKa,
nepepaboTKU M TOpeAbsSBICHUS Y4YeOHOH M HAy4HO-IIOMYJIAPHOM HH(pOpMaluy,
CTPYKTYpUPOBAaHUS W HHTEpHpeTaluy HH(POpMalMM, MNOJYyYEHHOW U3 Pa3IUYHBIX
MCTOYHUKOB, KPUTUYECKH aHAJIM3HPOBATH MOJIy4aeMyt0 HH()OPMAIMIO U OLIEHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCA 3HAHMH, TaK W Ha OCHOBE aHalln3a
UCTOYHUKA WHPOpMAITUHY;

MPOSBISATh OpPraHU3allMOHHBIE M TO3HAaBaTeNIbHbIE YMEHHSI CaMOCTOSITENIbHOTO
npuoOpeTeHUs] HOBBIX 3HAHUM B TPOLIECCE BBIMOJHEHUS MPOEKTHBIX U y4eOHO-
HCCIIEI0BATENbCKUX padoT;

paGoTaTh B IpyMIe C UCIOJHEHHEM DAa3JIMYHbIX COLMAJIBHBIX pPOJIEH, MIAHUPOBATH
paboTy TIpymmbl, palMOHAIBHO pacHpeneNsaTh MAEsTeIbHOCTh B HECTAHAAPTHBIX
CUTyalusX, a€KBaTHO OLIEHMBATh BKJIAJ KaXJ0I0 U3 YYaCTHUKOB I'PYMIIbI B PEILICHUE
paccMaTpuBaeMoi TPOOIEMBI;

OpOSIBIATE  MOTHBalMI0O K  Oyaymed npodecCHOHATbHOW — IEATENBHOCTH 10
CHEIUATBHOCTIM (QU3UKO-TEXHUUECKOTO MPOQHUIIS.
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3.1 Ocrosbt CTO > ! https://m.edso00.ru/39859¢f1
Hroronopaszneny 5
Pa3nea 4. KBAHTOBAS ®U3UKA
41 Kopnyckynsipro- 15 bubnuoteka [HOK
) BOJIHOBOI1yalin3m https://m.edso0.ru/39859¢f1




bubnmnoreka LHOK
4.2 Pusuraaroma > https://m.eds00.ru/39859ef1
43 ®duszuka  aTOMHOrO  sApa U 5 bubnuoreka HOK
) 2JIEMEHTAPHBIX YaCTHUII https://m.edso0o0.ru/39859¢f1
Uroromnopazaeny 25

Paznea S.OJIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKHN

51 DJIeMEHTBIaCTPOHOMUU u 12 bubnnoreka HOK
' acTpou3uku https://m.eds0o0.ru/39859¢f1
Hroronopaszneny 12
Pasznen 6.OM3MYECKHUHN MPAKTUKYM

. bubnuoTeka LHOK

6.1 DH3MYCCKHHTIPAKTHIYM 16 16 https://m.edso00.ru/39859¢f1
Hroronopaszaemy 16
Pa3nes 7.0 BOBIIAIOIIEE IOBTOPEHUE

Cucremaruzamuss W 0000IIEeHNE
710 | omma  aeremsmocta, | 13 Butimorera LOK
’ N A ’ https://m.edsoo.ru/39859¢f1
npuoOpEeTéHHOTO TpU  U3YyYCHHU
kypca ¢usuku 10 — 11 xmaccoB
Hroronopazneny 15
PesepBHOEBpEMS 10 bubsmotexa HOK
p p https://m.eds00.ru/39859¢f1
OBILIEE KOJIMYECTBO YACOB IIO 170 16

[TPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUME OBPA3OBATEJIBHOI'O

NPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI IS YYEHUKA

10 xknacc
B.A.KacbsroB.®u3uka. 10 kmacc. YrinyOn€HHBIM ypoBeHb. Y4eOHMK. MOCKBa,
[Ipocsemienue, 2024r
Jluausa YMK, cepust ®@usnka. KacesHoB B. A. (10-11) (YrnyOnéHnbIif)

11 kiacce

Mskumes I'.5., byxosneB b.b., Hapyrun B.M., 6a30BbIif 1 yri1yOJIeHHBIH YPOBEHbD,
Mockaa, «IIpocsemenue» noj penakuueii [lappentseBoii H.A.
HemunaoBa M «®usmka. EI'D. 2025. 30 BapuantoB», M: HanuonansHoe
oOpa3oBaHue

METOJUYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA
10 xknace

1. B.A.KacpsHoB . ®usuka. 10 kmacc. YriyOn€HHBIA ypoBeHb. YueOHUK. MOCKBa,

IIpocsemenue, 2024r
Jluaust YMK, cepust ®usuka. KacesHoB B. A. (10-11) (YrnyOnéHHbIif)

2. B.A. KaceaHoB. ®wuzuka. 10 kmacc. Mertoauueckoe mnocoOue. YriyOaeHHBIN
YPOBEHBb
https://rosuchebnik.ru/material/v-a-kasyanov-fizika-10-klass-metodicheskoe-
posobie-uglublennyy-uroven/

11 kaace
1. IO A Caypos «®u3suka.l1 knacc. Iloypounsie pazpaboTku o yueOHUKY MskuieBa
I[".41.. ba3oBblit 1 yrinyOsiaeHHbIl ypoBHW», M: «IIpocBemienney, 2022
2. Iaranmuna A B «®wusuka. 11 knace. Meronuueckoe nocooue
https://rosuchebnik.ru/material/fizika-11-klass-metodicheskoe-posobie-k-uchebniku-
g-ya-myakisheva-a-z-/
10-11n1accwl
1. Metoauyeckne pEeKOMEHIAIMM K HCIOJb30BaHUIO o0b0opynoBanus «Touka
pocta»

2. 3abotrun B.A., KomuccapoB B.H. «KoHTponb 3HaHUH, yMEHMHH M HaBBIKOB
yuanmuxcs 10-11 xkimaccoy», M: «IIpocsemenue», 2008

3. 3apaunuk. «®Puszuka. 3amaynuk. 10-11xm» PeimkeBuu A.IL. Mocksa, [poda,
2013r

4. Coopuuk 3amay no ¢usuke. 10-11 xnaccsl - [apdentreBa H.A.

5. BbypoB B.A. «/leMOHCTpallMOHHBI 3KCHEPUMEHT O (U3MKE» B CTapIIUX

KJ1accax

6. KosrynoBuu M.I. «/lomamnuii skcrepuMmeHT 1o ¢usuke. 7-11 Kmaccb,
BJIIAJJOC

7. HemmmoBa M.IO. «®wusuka. EI'D. 2025. 30 BapumantoB», M: HamumonansHoe
oOpa3oBaHue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
UHTEPHET
1.IIOC Mos mixona https://myschool.edu.ru/

3. OI'BHY «®UIIN» https://fipi.ru/
4. Tpynna xommanuii «IIpocsemenue» https:/prosv.ru/
5. bubmumoreka I{OK, https://myschool.edu.ru/


https://rosuchebnik.ru/material/v-a-kasyanov-fizika-10-klass-metodicheskoe-posobie-uglublennyy-uroven/
https://rosuchebnik.ru/material/v-a-kasyanov-fizika-10-klass-metodicheskoe-posobie-uglublennyy-uroven/
https://rosuchebnik.ru/material/fizika-11-klass-metodicheskoe-posobie-k-uchebniku-g-ya-myakisheva-a-z-/
https://rosuchebnik.ru/material/fizika-11-klass-metodicheskoe-posobie-k-uchebniku-g-ya-myakisheva-a-z-/

