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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe HA ypOBHE cpeaHero oOmero oOpazoBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUW M TpeOOBaHWUU K pe3yibTaTaM OCBOCHHUS OCHOBHON 0O0pa30BaTEIbHOU
nporpammel, mnpeActaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padoueit
nporpaMMbl BocniuTanuss ¥ Konnenuuu mnpemnopaBanusi ydeOHOro mnpenmera «®Dusuka» B
oOpa3oBaTenbHBIX opraHuzanusx Poccuiickoit  ®enepanuu, pealu3ylOIIUX  OCHOBHBIC
o0pa3oBaTeibHbIE IPOTrPaAMMBbI.

[Iporpamma 1o ¢Qusuke omnpenenser o0A3aTeTbHOE MPEAMETHOE COAEpKAHHE,
YCTAQHABJIMBAET PEKOMEH]IYEMYIO TOCJIE0BATEIbHOCTh M3YUYEHHUS TEM U Pa3/eioB y4eOHOTro
npeaMera ¢ yuy€TOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOTrO
mporiecca, BO3PAaCTHBIX OcCOOGHHOCTeW oOywaromuxcs. IIporpamma mo ¢Qusuke maér
MPEJICTaBICHUE O LEsIX, COJAEp)KAaHUM, OOIIel cTpaTeruu oOy4deHUs, BOCIIUTAHUS U Pa3BUTHUS
o0yyaromuxcst cpecTBaMu yueOHoro npeamera «Pusnka» Ha yriry0JaEéHHOM ypoBHe.

Wzyuenne kypca ¢u3MKHA yrIyONEHHOTO YpPOBHS TIIO3BOJIAET pPEaM30BaTh 3aJaud
npodeccuoHaNbHOM OpPHEHTAllMK, HAlpaBJI€HO HA CO3JaHUE YCJIOBHM IJIsi MPOSBIECHUS CBOMX
MHTEJJICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOy4YalolmuMCsi, KOTOphIE
HEOOXOAUMBI Ui  TPOJNOJDKEHHsT OOpa3oBaHHMs B OpraHM3alusAX Mpo(dhecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUUECKUM U MHKEHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs MIIaHUPyEMble Pe3yJbTaThl OCBOCHHS Kypca
bu3MKM Ha YpOBHE CpeAaHero ooOmero o0pa3oBaHUsA: JWYHOCTHBIC, METANpeIMETHBIC,
npeaMeTHbIe (Ha yriayOnéHHOM ypoBHE). HaydHO-MEeTOq0I0TH4ecKol OCHOBOM [isl pa3paboTKu
TpeOOBaHUN K JMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM pe3yibTaTraM OOydaroIuxcs,
OCBOMBIIIMX ITPOrpamMmy 1o (pU3HKE Ha YPOBHE CPEAHETO 001Iero oOpa3oBaHus Ha YriIyOJIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-ESTEIbHOCTHBIN MOAXO/.

[Iporpamma no ¢pu3KKe BKIIOYAET:

IUTaHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (DM3MKH Ha YriyOJIEHHOM YpOBHE, B TOM
YHCIIe IPEeIMETHBIE Pe3yIbTAThI 110 roJ1aM 00ydeHus;

coJiepkaHue yuyebHoro npeamera «Pu3rka» Mo rogam o0ydeHusl.

[Iporpamma mo ¢u3NKe HMEEeT NPUMEPHBI XapakTep U MOKET OBbITh MCIOIb30BaHA
YUUTENAMHI (PU3UKH [Tl COCTABJICHUSI CBOMX PabOUUX MPOTPaMM.

[Iporpamma 10 (¢uU3MKE HE CKOBBHIBACT TBOPYECKYIO WHUIMATUBY YyUYUTeNned u
MPEOCTABISAET BO3MOXKHOCTU [UIsl peaju3alud pPa3IMYHBIX METOJWYECKHUX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM YpOBHE INPHU YCIOBUM COXpaHEHUs 00s3aTelbHON
YacTu COAep KaHus Kypca.

du3mKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/BI, BHICTYMAs B KAUeCTBE Y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYXKalollemM MHpE.
[[IxonpHBIA Kypc (GU3UKH — CHCTEMOOOpas3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEMETOB, MTOCKOIBKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUEH, Ouosorueit, gusnueckoii reorpadpueit u acrpoHomueil. Mcrnons3oBaHHEe U aKTHBHOE
npuMeHeHne (PU3WYECKUX 3HAHWM OMPEACNINIIO XapakTep W OypHOE pa3BHTHE Pa3HOOOpPA3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBaMH. V3yuyeHue (U3MKM BHOCHUT OCHOBHOHM BKJax B
(¢opMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa oOydaromerocs, B (OopMHUpOBaHUE
YMEHHM MPUMEHATh HAYUHBI METOJ] IIO3HAHUS MTPH BBITOJHEHUU UMH YU€OHBIX UCCIIEIOBAHUMN.



B ocHOBY kypca pu3nku Ha ypoBHE CpPEIHETO OOIIero 0Opa3oBaHUs MOJIOKEH PSII UIICH,
KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SIBIISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pas3zesioB (PM3HMKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOU (U3HKHU.

Hoea zenepanuzayuu. B cooTBEeTCTBUM C HeW Marepuan Kypca (QHU3UKH O0O0BeAMHEH
BOKpPYT (pusmueckux teopuil. Benymmm B kypce siBisiercss (GOpMUpPOBAHHE IMPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BELIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuzanus mpeanoyiaraeT UCIoOIb30BaHNE TYMaHUTapPHOTO
noTeHImana GU3NIecKoi HayKu, OCMBICIICHUE CBS3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaKk’Ke ¢ MUPOBO33PEHYECKHMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMu.

Hoea npuxnaonoui Hnanpagnennocmu. Kypc ¢Gusuku  yrayOon€HHOTO — YpOBHS
IpeJoiaraeT 3HaKOMCTBO € IIMPOKUM KPYrOM TEXHMUYECKHUX U TEXHOJIOTHUYECKUX MPHUIIOKEHUN
U3YyYEHHBIX TEOpUi U 3aKOHOB. [Ipu 3TOM paccMmarpuBarOTCA Ha YpOBHE OOLIMX MpeICTaBICHHUMA
U COBPEMEHHBIC TEXHUYECKHE YCTPOHCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS DJIEMEHTOB COJIEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyX AeHUs Mpo0IeM palliOHAIBHOTO IPUPOIOTIONb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

OcBoeHue conepkaHus MPOrpaMMbl MO (U3HKE JTOJKHO OBITH MOCTPOSHO Ha MPUHIUIAX
CUCTEMHO-/IeATeIbHOCTHOTO noaxoza. /s ¢usuku peanuzanus 3TUX IPUHLKIIOB 6a3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO ASKCIEPUMEHTa KakK IOCTOSHHO JeHCTBYOIIEro (Qaxropa
yuebHoro mporecca. [l yrmyOn€HHOro YypoBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHUYECKOT0 HKCIEPUMEHTa, BKIIOYAIOMIETO (PPOHTAIbHBIE YYEHHYECKHE OMbIThl MpU
M3y4EeHUHW HOBOT'O MaTepHayia, J1labopaToOpHble pabOThl W PabOThI MpakTUkyMma. [lpu 3TOM
BO3MOXHBI /IBa crioco0a peayin3auuu GU3MUECKOro MpakTHuKyma. B mepBoM ciiyyae MpakTHKyM
npoBoauTcs au6o B koHue 10 u 11 kmaccoB, nmb0 mocie MmepBoro ¥ BTOPOrO MOJIYTOAMNA B
KaKIOM U3 3TUX KiaccoB. BTopoii crmoco6 — 310 MHTerpanus paboT NMpakTUKyMmMa B CHUCTEMY
1abopaTOpHBIX PabOT, KOTOPHIE TPOBOSATCS B MpoIlecce M3ydeHHs pasaena (temsl). [Ipu sTom
1o paboTaMH MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE UCCIIeI0BaHUE, KOTOPOE TPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOTO, 000OIIEHHOTO BUAA O€3 OMIArOBOi HHCTPYKITHH.

B mporpamme no pusuke cucremMa y9eHHYECKOTO SKCIEPUMEHTA, JJAOOPATOPHBIX padoT U
MpPaKTUKyMa MpeJCTaBlIeHa eIUHBIM MepeuHeM. BriOop TeMaTHKy JUIsl STUX BUJOB YYEHUUYECKHUX
NPAaKTUYECKUX PAa0OT OCYLIECTBISETCS YYaCTHHUKAMH O0Opa3oBaTeIbHOIrO Ipolecca MUCXONs U3
0COOEHHOCTEH TOYpOYHOIrO IIJIAHWPOBAHUS W OCHAIIeHUs KaOuHera ¢usuku. [Ipu 3TOoM
oOecrieunBaeTcs OBJaJieHHE OOYYaIOIIMMUCA YMEHHSIMH MPOBOJIUTH MNpPSMble M KOCBEHHbBIE
U3MEpEHUs, UCCIIEOBAHMSI 3aBHUCUMOCTEH (M3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHUE yIenseTcsl peIeHUI0 pacuEéTHBIX U KayecTBEHHBIX 3a1adu. [Ipu sTom
JUIsL pacu€THBIX 3a7jad MPUOPUTETOM SIBIISIIOTCS 3a/layl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
buznyecKkoil MoJIebI0, MO3BOJISIIOIINE MPUMEHSATh U3YyYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3lena Kypca, Tak M MHTETpUpPYs NIPUMEHEHHE 3HaHWN M3 pas3HbIX pas3zaeinos. s
Ka4eCTBEHHBIX 3a/ad TMPHOPUTETOM SIBJISIIOTCS 3alaHUsl Ha OOBsSCHEHHE/TIpeacKa3aHHue
MpOTEeKaHUs (U3UYECKUX SIBJICHUN M MPOIECCOB B OKPYXKAIOIICH >KU3HHU, TpeOyroIiue BhIOOpa
buznyecKoil MoAenu A CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpeboBaHusmu DPI'OC COO k MarepuasbHO-TEXHUYECKOMY
o0ecreyeHnI0 y4eOHOro mporecca Kypc (pu3Mku yriayOi€HHOrO YpOBHS Ha YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JIOJDKEH H3ydaThCs B YCIOBHSIX NpeAMETHOro kabuHera. B kaOunere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JJabopaTopHOE 000PYI0BAHNE TSI BBIMTOJHEHUS YKa3aHHBIX
B MMPOTrpaMMe MO (PU3NKE YUSHUUECKHX OIBITOB, JIJAOOPATOPHBIX PadOT M pabOT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000Py10BaHHE.

JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W OOECIEUMBACT MOCTAHOBKY IEPEUYHCIICHHBIX B IMPOrpaMMe 10
(Gu3nKe KIFOYEBHIX JAEMOHCTPALMN JJIs HMCCIEJOBAHUS W3y4aeMbIX SIBICHHHA W TIPOIIECCOB,
HIMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE IJISi YUYEHHUECKUX MPAKTHUECKUX padboT GopMmHpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecreurBacTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyvaronuxcsi. TeMaThueckre KOMILUIEKTHI JIa0OpaTOpHOro 0O0OpYIOBaHUS JOJIKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISIMU W3y4YeHUs (PU3KUKH B 00111eM 00pa30BaHUM SBJISIOTCS:

(dbopMEpOBaHUE UHTEPECA U CTPEMIICHHUST 00YJAIOMIMXCS K HAYYHOMY U3YYEHUIO MTPUPO/IHI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUs U (HOpMHUpPOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yjibTaTa M3y4YCHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PH3HUKH;

dopmupoBaHne YMEHHI OOBSICHATH SIBICHUS C UCIOJIb30BaHUEM (PU3MUYECKUX 3HAHMHA U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUH O PONM (U3UKU IS Pa3BUTHUSl JIPYTHX E€CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJOTUH;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cepax Oymymeid mnpodeccuoHanbHOM
NEeSITEIbHOCTH, CBSI3aHHBIX C (DM3MKOHM, MOATOTOBKA K JalbHEHIIeMy OOYYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHnne 3TUX Lenel oOecreyrBaeTcss pelIeHHEM CIEAYIOUIMX 3aJad B Ipolecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npuoOpeTeHne CHCTEMbl 3HAHMK 00 OO0mUX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSIX, BKJIFOYAsT MEXAHHUKY, MOJICKYIISIPHYIO (DU3UKY, DIIEKTPOAMHAMUKY, KBAHTOBYIO (DH3UKY
U 3JIEMEHTBI acTPO(U3HKH;

¢dopMHpoBaHUE YMEHUI IPUMEHATHh TEOPETHUECKUE 3HAHUS AT O0BSICHEHUS (PU3NIECKUX
SIBJICHUI B TIPUPOJIC U ISl IPHHSTHUS MPAKTUIECKUX PEIICHUI B IOBCEAHEBHOM KHU3HH,

OCBOCHHE CITIOCOOOB pPEIICHUS Pa3InYHbBIX 33124 C SBHO 33JJaHHOHN (U3NYECKON MOJIENBIO,
3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOATENbHOE CO3JaHuEe (U3UUECKON MOJENH, aJeKBaTHOM
YCIIOBUSM 33J1aud, B TOM YHCJIE 3a/1a4 HH)XEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3MYECKMX OCHOB M TPHHIUIOB JIEHCTBHS TEXHUYECKHX YCTPOWCTB W
TEXHOJIOTUYIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXAIOIIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUS M MPOBEACHUS (DU3NYECKUX
HKCIEPUMEHTOB, aHAJIM3a W MHTEpIpeTanuu WHPOpMAlNU, ONPEACNCHHUS JOCTOBEPHOCTH
MOJTYYCHHOTO Pe3ysIbTara;

CO3/IaHWE YCJIOBUM ISl Pa3BUTHS YMEHHH MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOM
NesITebHOCTH;



pa3BuTHe uHTEpeca K chepam npodecCHOHATbHON ASITEIHbHOCTH, CBSI3aHHOMN ¢ (DU3UKOM.

B coorBerctBun ¢ TpeboBanusmMu PI'OC COO yrnyOnEHHBIA YpOBEHb H3Y4YEHUS
yueOHOoro mnpenmera «®Dusmka» Ha YpPOBHE CpEIHEro o0IIero o0pa3oBaHUS BBIOMpAETCS
00yJaronMucs, TUIAHUPYIOMUMHE TPOJIODKCHHE 00pa30BaHUs IO CIEIHATBHOCTAM (PU3HUKO-
TEXHUYECKOTO MPOQHIIS.

Ha u3yuenue ¢pusuku (yriyOonéHHbIN ypoBEHb) HAa YPOBHE CpeAHEro o01iero oopa3zoBaHus
orBoautcs 340 wacos: B 10 kmacce — 170 yacos (5 yacoB B Henenmo), B 11 kiracce — 170 gacos (5
YacOB B HEJICITIO).

[Ipennaraemselii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHICCKUX PaboT
SIBIISIETCS. PEKOMEHJOBAHHBIM, Y4YUTENb JIelaeT BBIOOp MPOBENEHUs Ta0OpaTOpHBIX PadOT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

COJEPKXAHUE OBYYEHUSA

10 KJIACC

Pa3nen 1. HayuHnblii MeTO MO3HAHUS NPUPOABI.

Odusnka — dyHAaMeHTaNbHAs Hayka O mpupoje. HaydHplii MeTO] MO3HAHUS M METOJIbI
UCCIIeIOBaHUs PU3NYECKUX SIBIICHUM.

DKCIIepUMEHT U TeOopus B Mpoliecce Mo3HaHus npupoabl. HabmogeHne u SKCiepuMeHT B
dusuke.

CniocoOn1 n3mMepeHus: GU3MYECKUX BEIMYMH (aHAJIOTOBBIE W IMHU(POBBHIE W3MEPUTEIBHBIE
MPUOOPHI, KOMIBIOTEPHBIEC TATYNKOBBIE CUCTEMBI).

[MorpemHocTn n3MepeHnit GU3NIECKUX BETHUUH (aOCOMIOTHAS U OTHOCHUTENbHAs).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEII0, UACATbHAS KUAKOCTh, UACATbHBIN Ta3, TOYCUHbIN 3apsan). [ unmoreza. dusnyeckuii
3aKOH, TPAHUIIbI €ro MpUMEeHUMOCTH. PU3ndecKas TeopHsl.

Ponp m Mmecto Qu3uku B (OPMHPOBAHMM COBPEMEHHOW HAay4yHOW KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol, npaKmuKym.

W3mepenne cuiibl TOKa M HANpsOKEHUST B LEMHM MOCTOSIHHOTO TOKa MpPH TOMOIIM
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1M(ppoBoil maboparopueit no ¢usuke. [Ipumepsl nzmepenus: GpusnyecKkux
BEJIMYMH IIPU TOMOIIY KOMITbIOTEPHBIX JATYUKOB.

Pa3gen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABM)KeHHE. (OTHOCHUTENBHOCTh MEXAHMUYECKOTo ABMXKEHMs. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXaHUKH.

Paguyc-BeKTOp MaTepHalbHOM TOYKHM, €ro MPOEKIUU HAa OCH CHCTEMBl KOOPAMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMbI KoopAuHAT. Cllo)KeHue MepeMeleHul u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBUKEHHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepuaibHONU TOUYKU OT BPEMEHH U UX TpapuKu.



CBoOogHoe mazeHue. YckopeHue cBOOOAHOTO majeHus. J[BrmkeHue Tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTHU U YCKOPEHUSI MaTEpUATIbHON TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBonunelinoe nBuxeHue. J[BuxeHne MaTepruaibHOM TOUKH M0 OKPYXHOCTU. YTJIOBAs U
nuHelHas ckopocTh. Ilepwon m vactora oOpamenus. LleHTpocTpemuTenbHOe (HOpMaIbHOE),
KacaTeJbHOE (TAaHTCHIIMATLHOE) U TIOJTHOE YCKOPEHUE MATEPUATBHON TOUKH.

TexHudyeckue yCTpPONUCTBA M TEXHOJOTMUYECKHE TMPOLECChl: CHUAOMETp, ABUKEHUE
CHapsJI0B, LIETIHbIE, IeCcTepEHYAThIe U PEMEHHBIE epeaadu, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mogenb cuctemMbl OTCUETA, MIUTIOCTPALUS KHHEMATHUYECKUX XapaKTePUCTUK JIBHXKECHHUS.

CriocoObI Hcce1oBaHus ABMKCHU.

NnnrocTpanus npeieabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanne MBIKEHHI C UCTIOIB30BAHIEM MEXaHH3MOB.

[Tanenue Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBmXeHUs Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

HampaBnenue CKkOpocTH Mpu ABUKEHUHU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTeW, TPACKTOPHUIl, CKOPOCTEN TBUKEHHUS OJHOTO M TOTO K€ Tela B Pa3HbIX
cHUCTeMax OTCUETA.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMUKyM.

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

WN3mepenue yckopeHUs TMpU MOPSIMOJMHEHHOM PAaBHOYCKOPEHHOM JIBUKEHUH IO
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKEHHUH.

N3mepenne ycKopeHusi CBOOOTHOTO MaAeHUs (PEKOMEHI0BAHO MCIOJIb30BaHUE TU(PPOBOI
nabopatopun).

W3ydenune nBukeHus Tena, OpPOIIEHHOTO TOPU3OHTAIBHO. [IpoBepka runore3sl 0 mpsmMon
MPONOPLUUOHAIBHON 3aBUCUMOCTH MEXIY AAIBHOCTHIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TENA.

N3yuenune ABMKEHUS Tea MO OKPY>KHOCTH € TOCTOSIHHOM 110 MOJYJIIO0 CKOPOCTBIO.

HccnemoBanue 3aBUCHMOCTH TEpHOJa OOpalleHus KOHHYECKOTO MAasiTHUKAa OT €ro
napameTpoB.

Tema 2. /lunamuxa.

ITepBbiii 3akoH HptoToHa. HepunaibHbie CUCTEMBI OTCUETA. [[pUHIIMTT OTHOCUTENHHOCTH
lanunes. HennepuuansHble CUCTEMBI OTCUYETA (OTpEAeTieHUE, IPUMEPHI).

Macca tena. Cuna. [Ipunuun cynepno3unuu Cuil.

Bropoii 3akon HeroToHa 1711 MaTepuaibHON TOUYKH.

Tpetuii 3akoH HproTOHA 1J11 MaTe€pUaIbHBIX TOUEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJIECHTHOCTh IPAaBUTALMOHHON 1 HHEPTHON MacCCHI.

Cuna TsoKecTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOJAHOTO TQJCHUS OT BBICOTHI HAl
MOBEPXHOCTHIO IIJIAHETHI M OT reorpaduueckoil mupoThl. JIBM>kKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckasi CKOpOCTb.

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

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHHUS CKOJNBXKEHUS M cuja TPEHUS IOKOS.
Koaddunment tpenus. Cuna conpoTUBIEHUS NpU ABUKEHUU TeJa B KUAKOCTU WIM rasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHHUS.

Hasnenue. I'mapocratnueckoe nasinenue. Cuia Apxumena.



TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECChl: MOAIIMIIHUKHN, JABUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmtoienue 1BHKEHUS Tell B MHEPLHUAIBHBIX M HEMHEPIHAIBbHBIX CUCTEMAaX OTCYETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne AByX HWJIMHAPOB WM IIAPOB PA3HOM MacChl C OAMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIMATIBHONW CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJCHUCTBYIOIIECH MTPUIOKEHHBIX K TNy CHJI C MPOU3BEICHUEM MacChl Tea
Ha €ro yCKOPEHHUE B UHEPLIUAIBHOU CHCTEME OTCUETA.

PaBeHCTBO cuJl, BOSHUKAIOIIMX B PE3yJbTaTe B3aUMOJICHCTBHS TEll.

H3mepenne mace 1o B3auMoIEHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUU.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TTOKOs1, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomeol, RPAKMUKyM.

N3mepenne paBHOEHCTBYIOMIEH CHJI TIPH JIBHOKCHUH OpycKa MO HaKJIOHHOM TIJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU [BIDKEHUS Opycka MO HAKJIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €r0 MacChl.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOUIUMX B NPYKUHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

W3ydenune qBUKEHUSI CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON Uyepe3 JErKuid OJIoK.

N3mepenne ko3 puimenTa TpeHus Mo BEIMYMHE YTIIOBOTO Kod(HIMeHTa 3aBHCUMOCTH
FTP(N)'

UccnenoBanue nBWXeHUs Opycka IO HAKJIOHHOM IUIOCKOCTH C TEepeMEHHBIM
K03(pPHULIUEHTOM TPEHHUS.

N3yuenue nBukeHuUs rpy3a Ha Baly ¢ TPCHUEM.

Tema 3. Cmamuka meépoozo mena.

Ab6comotHo TBEpAOE Teno. [locTynarenbHoe U BpallaTesIbHOE JABHKEHUE TBEPIIOTO Tena.
MOMEHT cuiibl OTHOCHUTENBHO Ocu BpamieHus. [lnedo cunbl. CinokeHue cuil, NPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBeCUs TBEPAOTO TeEA.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PABHOBECHE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: KPOHIUTEHH, CTPOUTEIBHBIN
KpaH, peméryaTbie KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh BPALCHHUS.

KoHcTpyrnpoBaHue KpOHIITEHMHOB U PaCUYET CUJI YIIPYTOCTH.

N3yueHne ycTOMYNBOCTH TBEPAOTO TEJIA, UMEIOILET0 IUIOLIaAb ONOPBI.

Tema 4. 3aKkonvl COXpaHeHUA 8 MEXAHUKE.

NMiynsC MaTepHalbHOW TOYKH, CUCTEMBI MaTepHANbHBIX TOYeK. L[eHTp macc cucTeMsbl
MaTepHualbHBIX TOUEK. Teopema 0 JBUKEHHUH LIEHTPa Macc.

NmMnynbe cuiibl 1 M13MEHEHUE UMITYJIbCA TeTa.



3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

MoMeHT umMmIynbca MarepuanbHOM TO4YkM. IIpencraBieHue O COXpaHEHHH MOMEHTa
MMITYJIbCA B [IEHTPAJIbHBIX MOJISX.

Pabora cuibpl Ha MaloM U Ha KOHEYHOM mnepemelneHud. ['paduueckoe mpencraBieHue
paboThI CHITHI.

MOIIHOCTD CHUIIBL.

Kunetndeckass 2Hepruss MaTepuHalbHOW TOYKH. Teopema 00 M3MEHEHHMM KHHETUYECKON
SHEPIUM MaTepUAIbHON TOUKH.

[TorenuuanbHble ¥ HeMOTEHUHAIbHBIE CUibl. [loTeHnmanpHas sHeprus. [loTeHunanbHas
SHEprus ynpyro aeGopMupoBaHHOW TPYXHUHBI. [loTeHIMAbHAS YHEPTHs Tela B OJHOPOIHOM
rpaBUTaMOHHOM Toie. [loTeHnanbHas SHeprust Tena B TPaBUTALMOHHOM IOJI€ OJHOPOIHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKOpocTh. TpeThsi KocMUYeCcKasi CKOPOCTb.

CBsi3b paOOTHI HEMIOTCHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW IHEPTHH CHUCTEMBI
TeJ. 3aKOH COXPAHEHHSI MEXAaHHUUECKOU SHEPTrUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnm 1 uAeanbHOM >KUAKOCTH KakK CIEJICTBHE 3aKOHA COXpPAHEHUS
MEXaHUYECKOW SHEPTUH.

TexHuueckne yCTpOMCTBAa M TEXHOJOTMYECKHUE MPOLIECCHI: JBHIKEHUE PAKET, BOJOMET,
KONEp, NpYKUHHBIN MUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3MepeHne MOIIHOCTH CHUJIBI.

W3meHeHune sHepruu Teia Mpu COBEPIIEHUN PabOTHI.

B3anMHuble npeBpaleHuss KMHETUYECKOW W IOTCHIUAJIBHOW 3HEPrUi IpU IEHCTBUM Ha
TEJIO0 CUJIbI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Mpu CBOOOTHOM MaJCHUH.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

H3mepenue numnyinbca Teaa 1o TOPMO3HOMY MYTH.

N3mepenue CUiTbl TATH, CKOPOCTH MOJIEITH SJICKTPOMOOUIIS M MOIITHOCTH CHUJIBI TATH.

CpaBHEHHME U3MEHEHMS UMITYJIbCA TEIa C UMITYJIbCOM CHUIIBL.

HccenenoBanue cCOXpaHEHUsI UMITYJIbCA IIPU YIPYTOM B3aWUMOJEHCTBHH.

H3mepeHne KHUHETUYECKON SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS TIOTEHITUAIBHON SHEPTUN TIPYKUHBI C pA0OTOM CHUITBI TPEHHUS.

Omnpenenenue pabOThI CHIIBI TPEHUS TIPU ABUKEHUHU TeJa MO0 HAKIIOHHOW MJIIOCKOCTH.

Pasznea 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAMHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopul.

OcHOBHBIE MOJIOKEHUSI MOJEKYyJIsApHO-kKMHeTHuecko Teopun (MKT), ux omnsiTHOE
obocunoBanue. Juddysusa. bpoyHoBckoe nBmkeHHe. XapakTep ABMIKEHUS M B3aUMOJCHCTBUS
YyacTUIl BellecTBa. MoJiesid CTpOeHHsI Ta30B, KHUAKOCTEH U TBEPABIX Teld U OOBSICHEHUE CBOWCTB
BEIleCTBA HAa OCHOBE OSTUX Mojened. Macca u pasmepbl Mojekyn (atomoB). KomumdecTBo
BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecwe. Temmeparypa u cnocoObl €€ m3mepenus. lllkama Temmeparyp
Lenbcus.



Mopenp wuaeanbHOro raza B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUHU: YaCTHIBI Tas3a
JBUKYTCS XaOTUYECKHU U HE B3aUMOAEUCTBYIOT APYT C IPYTOM.

l'a3oBbie 3akoHBl. YpaBHeHue MenneneeBa—Kmaneiipona. AOcomioTHas Temreparypa
(mkama temmepatryp KenbBuna). 3akon Jlamprona. M3ompomecchl B HIAEaTbHOM Trasze ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I'paduyeckoe npeacTaBieHue U30MPOIIECCOB: U30TEPMA,
u30x0pa, n3obapa.

CBs13p MEXIy [aBIE€HUEM U CpeAHEW KHHETUYECKOW HSHEpPrHeld MOCTYNaTelbHOIO
TEIUIOBOTO [JBMKEHHUS MOJIEKYJ HAeajJbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIpPHO-
KMHETUYECKOW TEOpUH HIeaTIbHOTO ra3a).

CBs3b  aOCONIIOTHOW  TeMmIepaTypbl TEPMOJMHAMHMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOM DHEPrueH MOCTyNaTeIbHOI0 TEIUIOBOIO JBUKEHUS €€ YaCTHLL.

TexHuueckue YCTpOHCTBA M TEXHOJOTMUYECKHE TPOIECCHl: TEPMOMETp, OapoMeTp,
MOJIy4YeHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTHUL BEIIECTBA.

Monenb OpOyHOBCKOTO JBUKEHHUS.

Buaeoponuk ¢ 3anuchio peaibHOro OpoOyHOBCKOTO JIBUYKEHUSI.

Juddyzus xuakocTen.

Mogens onbita [ITepna.

[TputspkeHne MoJIeKyI.

Mopenu KpUCTaUIMYECKUX PEMIETOK.

Habmionenue u nccienoBanue U30MpOIECcCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBIECHUS TEIJIOBOTO PaBHOBECHS MIPH TEINIOOOMEHE MEXKIY
ropstieil ¥ X0JIOJHOM BOJOM.

W3ydenne wn30TepMHUUECKOro Imporecca (PEeKOMEHJ0BAaHO HMCIIOJIb30BaHHE IU(PPOBOH
nabopatopun).

N3yueHnune n30X0pHOro mporecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunbol.

Tepmonunamuueckass  (TJ[)  cucrema. 3ajaHue ~ BHEIIHUX  YCJIOBUM A
TEPMOJIMHAMUYECKON cUCTeMbl. BHemHue © BHYTpEeHHHME mapaMmeTpbl. [lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHUE 3HAUEHUS BEIMYMH, ONMCHIBAIOLIMX €€ COCTOSIHHUE
Ha MUKPOCKOIIMYECKOM YpOBHE.

HyneBoe Hayano tepmoanHamMuk. CaMOIIPOU3BOJIbHAS PETAKCALNS TEPMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens upaeanpHOro raza B TEPMOJMHAMUKE — CHCTEMA YPAaBHEHMH: YpaBHEHHE
MenpaeneeBa—Knanelipona U BbIpaK€HUE IJIs BHYTPEHHEH 3HEpPruUu. Y CIOBUS INPUMEHHMOCTH
9TOM MOJENHU: HH3KAasl KOHLEHTpAlWs YAcTHI], BBICOKME TeMmmIeparypsl. Beipaxkenue s
BHYTPEHHEHN YHEPTrUU OJHOATOMHOTO UIEAIBHOIO rasa.

KBa3ucraTtnueckue n HECTATUYECKUE TPOLIECCHI.

OnemeHTapHas paboTa B TepMoIuHaMuKe. Borancienue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya kak cmoco0 W3MEHEHUS BHYTPEHHEH HHEPTHHM TEPMOIMHAMUYECKON
cUCTeMBI Oe3 coBepiieHus: padoThl. KOHBEKIHSI, TETIIONPOBOIHOCTD, U3IIyUCHHE.



KomnuectBo TemioTel. TemIoéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBa. Pacu€r konmyecTsa
TEIUIOTHI IIpH Teronepenade. [lorstre 06 aquadbarHoM mporiecce.

[TepBbIii 3akOH TepMoaWHAMHUKU. BHyTpeHHss sHeprus. KommuecTBo TeroTel u pabora
KAaK MEpbl U3MEHEHUS BHYTPEHHEN YHEPTUN TEPMOINHAMUYECKON CHCTEMBI.

Btopoil 3akoH TepMOOMHAMUKHM [UJIi PABHOBECHBIX MPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAHWT EIWHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJIMHAMUKH I HEPABHOBECHBIX IMPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTy OT OoJiee XONOMHOTO Telna K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
Heo6paTuMoCTh NPUPOIHBIX MPOLIECCOB.

[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KIIJI. [{ukn Kapno.

DKOJIOTUYECKUE aCMEKThl UCIOIb30BAHMS TEIUIOBBIX JABUTarenied. TemnoBoe 3arps3HeHue
OKPYKAaroILEH Cpeabl.

TexHu4eckne yCTpOMCTBAa U TEXHOJOTMYECKHE IMPOLECCHI: XOJOAWIBHUK, KOHIUIUOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUraTeNu, MapoBas TypOWHA, MOJYyYEHUE CBEPXHUBKHUX
TEMIIepaTyp, YTUJIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHMEM TEIUIOBOIO Hacoca,
YTHIU3AUsS OMOOPTaHUIECKOTO TOTUIMBA I BRIPAOOTKH «TETUIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl PU ainadaTHueCcKOM pacIMpEHUN.

Bo3aymiHoe orauso.

CpaBHeHUE yJENbHBIX TEIUIOEMKOCTEN BEILIECTB.

Cnioco0Obl M3MEHEHHUsI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJ€IH TETIOBBIX JIBUTaTENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3Mmepenne yaenbHONU TeMI0EMKOCTH.

HccenenoBanue nporecca OCTbIBAHUS BELIECTBA.

HccnenoBanue annabdaTHOTro mpolecca.

N3yueHre B3aMMOCBSI3UM SHEPTUHM MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBUSI M TEMIIEPATYpPbI
KHUIICHUS KUIKOCTEMN.

Tema 3. Azpezammnvie cocmoanusn eeugecmea. Dazoswvie nepexoonl.

[TapooOpazoBanne u KoHJeHcauus. lVcmapeHne M KHUIEHHE. YIenbHas TeIuloTa
napooOpa3zoBaHMUA.

Hacpiiennsle ¥ HeHachllleHHbIE mapbl. KadecTBeHHas 3aBUCUMOCTb IUIOTHOCTH U
JTABJICHUsI HACBIIIEHHOTO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JABJICHUS B KUKOCTH.

BrnaxnocTs Bo31yxa. AGCOMIOTHAS U OTHOCUTENBHAS BIAKHOCTD.

Teépnoe Teno. Kpucramnmuueckue u amopdHbpie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIOB.
[TnaBneHue u KpucTauM3amnus. Y AesibHas TerioTa miasieHus. Cyomumarius.

Hedopmaruu tBEpHoOro Tena. Pactskenune u cxatue. Cnsur. Monyns FOura. Ilpenen
ynpyrux aedopmaruii.

TennoBoe pacmIMpeHne KUIKOCTEH U TBEPABIX Tell, O0BEMHOE M JIMHEWHOE pacIIupeHue.
AHTapMOHHM3M TEIUIOBBIX KOJIEOAHWN YacTHUI[ BEIIEeCTBAa KaK MPUYMHA TEIJIOBOIO PACHIMpPEHUs
TeJ (Ha KAYeCTBEHHOM YpPOBHE).



[IpeoOpazoBanue sHEepruu B (ha30BBIX MEPEXOaX.

YpaBHEHHE TEIJIOBOTO OalaHca.

[ToBepxHocTHOE HaTshKeHHE. KoadduimeHT moBepxHOCTHOTO HaTsHKeHHs. KammnspHbeie
saBieHud. [laBieHue moj HCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH. @opmyrna Jlanmiaca.

TexHu4yeckne yCTpOMCTBA W TEXHOJOTMYECKHE IMPOLECCHL: JKUJAKHE KPHUCTAILIBL,
COBPEMEHHbBIE MaTepUaIbI.

Hemoncmpayuu.

TemnnmoBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapoB.

Kunenue. Kunenue npy noHUKEHHOM J1aBIICHUH.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMNBITHI ¢ MBUIBHBIMH INIEHKAMHU.

CwmaunBanue.

Kanunnsipuele siBiaeHusl.

Mopaenu HEHBIOTOHOBCKOM JKUIKOCTH.

CrniocoObl U3MepeHus BIaKHOCTH.

HccenenoBanue HarpeBaHMs U IUIABJICHUS] KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Ha6mronenue manbix nedopmaruii.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomuol, RPAKmMuKym.

N3ydeHune 3aKkOHOMEpPHOCTEN UCTIAPEHUST )KUIKOCTEM.

H3mepenue yenpHOM TEMIOTHI IUIABJICHUS JIbJA.

N3yueHne CBOMCTB HACBILIEHHBIX [1apOB.

H3mepeHune abCoMOTHOI BIIaXXHOCTH BO3/yXa U OIICHKA MacChl MapoOB B IOMELICHHH.

N3mepenne ko3 UIMeHTa moBepXHOCTHOT'O HATSHKCHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH iehopMaIii pE3UHOBOTO 00pa3iia OT MPUIOKEHHOW K HEMY
CHUJIBL.

Pasznea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzauus Tea U €€ MposBICHUSA. DIEKTpUYecKui 3apsan. [[Ba Buaa aJIeKTpUYECKUX
3apsinoB. [IpOBOIHMKH, IUAIEKTPUKA W TOJYNPOBOJHUKH. ODJIEMEHTAPHBINM SJIECKTPUYECKHI
3apsAl. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsija.

BsaumonerictBue 3apsinoB. Toueunsle 3apsaasl. 3akoH KynoHa.

Dnektpuueckoe nose. Ero nefictBrue Ha 3JE€KTpUYECKUe 3apsibl.

Hampsoxk€anocTs  snexktpudeckoro mofist. [IpoOHbid 3apsa. JluHUM HanpsoKEHHOCTH
3JEKTPUYECKOTO NoJIst. OTHOPOJHOE SJIEKTPUUYECKOE TOJIE.

[ToTeHUHanbHOCTh 3JEKTPOCTATUUECKOTO TOJIs. Pa3HOCTh MOTEHLMAIOB U HANpPsHKEHHE.
[lorenuuanvbHas  sHeprus  3apsiia B DJIEKTPOCTATUYECKOM  TIOJIE. [ToTenunan
3JIEKTPOCTATHYECKOro mojs. CBsA3b HANPSHDKEHHOCTH MO M PA3HOCTH IOTEHLHATIOB IS
AIEKTPOCTATUYECKOTO MOJs (KaK OJJHOPOJHOTO, TaK U HEOJHOPOAHOTO).

[IpuHIHUI cynepno3uuuu JIEKTPUIECKUX MTOJIEH.

[Tone Toweunoro 3apsga. [lome paBHOMepHO 3apshkeHHOH cdepsl. [lome paBHOMEpHO
3apsOKEHHOTO 10 00bhEMy mmiapa. Ilose paBHOMEpPHO 3apsHKEHHONW OCCKOHEYHOW TIIIOCKOCTH.
KapTtunb! 1MHUN HaNps>KEHHOCTH ATUX MOJIEH M DKBUITOTEHIIMATBHBIX ITOBEPXHOCTE.

[IpoBOgHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsII0B.



JIMPNEeKTPUKHU B 3JIEKTPOCTATUUECKOM MoJ€e. J(UaaeKkTpuyeckasi MpOHUIaeMOCTh BELIECTBA.

Konpnencarop. OneKTpoEMKOCTh  KOHJEHCATOpA. ONeKTpOEMKOCTh  IJIOCKOIO
KOHJIEHCATOoPA.

[TapannenbHoe  coeguHeHne  KoHAeHcaTopoB.  IlocimenoBarenbHOe — coeauMHEHUE
KOHJIEHCAaTOPOB.

OHeprus 3apsKEHHOT0 KOHEHCAToPA.

JIBr>KeHUE 3apsyKeHHOW YaCTHUIIBI B OJJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4eckne yCTpONCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: AJIEKTPOCKOMN, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHIE JIEKTPOIIPHUOOPOB, KOHAEHCATOPhI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCTpolcTBO M IPUHIUIT ICUCTBUS SJIEKTPOMETpA.

DIIEKTPUYECKOE IT0JIE 3apSHKEHHBIX NIAPUKOB.

DIIEKTPUUYECKOE T0JIE€ IBYX 3apsKEHHBIX MJIACTHH.

Mogens anekTpocTatnieckoro reueparopa (Ban ne I'paada).

[IpoBOTHHUKY B AJIEKTPUYECKOM IIOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

Y CTpOUCTBO U IEUCTBHE KOHIEHCATOPA IIOCTOSSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMAAM  IUIACTHH,
paccTosIHUSA MEKY HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus AMEKTPUIECKOr0 MOJIs 3apsHKEHHOT0 KOHJIEHCATopa.

3apsiaka U pa3psika KOHAEHCAaTopa Yepe3 pe3UcTop.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuKym.

O1ieHKa CHJT B3aMMOJICHCTBHS 3apsHKEHHBIX TEIl.

Habmioienue npeBpallieHus SHEPTruy 3apspKeHHOr0 KOHJIEHCATOpa B SHEPTUI0 U3JTyYeHUs
CBETOJINO/1A.

N3ydeHnne nporekaHus TOKa B LIEMNH, COAEPKALIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANpsOKEHHs]) TMPH  IOCIEAOBATEIHLHOM
COEIMHEHUH KOHAEHCATOPOB.

NccnenoBanue paspsaa KOHJIEHCATOPa YEPE3 PE3UCTOP.

Tema 2. [locmosannwlil I1eKmMpudecKuil mokx.

Cwita Toka. [1oCTOSIHHBIN TOK.

VcnoBuss CymIeCTBOBAaHMSI IOCTOSTHHOTO  3JIEKTPUYECKOTO TOKa. VCTOYHMKM TOKa.
Hanpsokenne U u D1C [.

3akoH OMa 711 yyacTKa LEnu.

OJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHMOCTh  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJHUKA OT €ro JUIMHBI M IUIOIIAAY IIONEPEYHOr0 CEYEHHs. YIEIbHOE CONPOTHUBIICHHE
BELIECTBA.

[locnenoBarenbHOE, NapasIeNbHOE, CMEIIAHHOE COCIWHEHUE NPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuiecKkux 1enei. [Ipasuna Kupxroda.

PaGoTa snexktpuueckoro Toka. 3akon Jlxoyns—Jlenna.

MOIIHOCTb 3JEKTPUUECKOT0 TOKA. TemIoBasi MOLIHOCTD, BbIAEIIEMAasl HA PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHME HUCTOYHMKA TOKa. 3akoH Owma uisi TOJHON
(3aMKHYTOM) 2JIEKTpHYECKON 1enu. MoITHOCTh HCTOYHUKA TOKa. KOopoTKoe 3aMbIkaHue.

KoHzeHcaTop B enu MoCcTOSIHHOTO TOKaA.



TexHuueckue yCTpPOHCTBA M TEXHOJOTUYECKHE TMPOILECCHl: aMIIepMETP, BOJBTMETD,
peocTar, CYETYUK IIEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIIPSKEHHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS JUIS  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTb CONPOTHUBIEHUS UWIMHIPUYECKUX IIPOBOJAHMKOB OT JJIMHBI, IJIOLIAAH
MOTIEPEYHOr0 CEUEHUs U MaTepuaa.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTUBIEHUS IMPH MOCTOSHHOM
HaIPSHKEHUU.

[Ipsimoe m3mepenune DJIC. KopoTkoe 3aMblkaHN€ TajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0OsI coeHEHUsT UCTOYHUKOB Toka, JJIC GaTapeii.

HccnenoBanue pa3HOCTH MOTEHLMAIOB MEXY MOJIKOCAMH UCTOYHUKA TOKA OT CHUJIBI TOKA
B LIEMIN.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmMuKym.

HccnenoBanye CMENIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro COnpoTUBIIEHUS IIPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HANPSHKEHUS TSI JITAMIIbl HAKaJIUBaHUS.

VYBenuueHue mpeena u3MepeHus amrnepMmerpa (BOIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHHS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumocty DJ1C ranbBaHMUECKOIO JIEMEHTA OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLMATIOB MEX]y MOJIIOCAMH MCTOYHUKA TOKA OT CHJIBI TOKA
B IEMH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HON MOILTHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DnekTpuyueckas MPOBOAUMOCTh pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCHMOCTb  COINPOTHUBIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DneKTpuYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAas MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CgoiicTBa p—n-niepexoaa. [TomynpoBoIHUKOBBIE PUOOPHI.

ONEKTPUYECKUH TOK B 3JIEKTPOIMTAX. DJIEKTPOIUTHUECKAs AUCCOLMALMS. DJIEKTPOJIN3.
3axonbl Dapanes 1Sl JIEKTPOIU3A.

ONIeKTpUYeCcKuid TOK B razax. CaMoOCTOSTENbHBIH W HECAMOCTOSTEIBHBIA pa3psl.
PaznuuHbie TUIIBI CAMOCTOATENBHOTO pa3pana. Momuus. [Inazma.

TexHuueckue yCTpOHCTBa W IPAKTUYECKOE NPUMEHEHHUE: TIa30pa3psAaHble JIaMIIbI,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYMpPOBOJHUKOBBIE MPUOOPHI: MU0, TPAH3UCTOP, (POTOAHO,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHHE MeEAM, BbIIUIABKA AIIOMUHHUS, DJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbI 3eKTpoan3a Papazes.

HckpoBoli pa3psi ¥ IpOBOJUMOCTb BO3yXa.



CpaBHeHUE MPOBOIMMOCTH METAILJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

Hab6nronenue anexTposunsa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMPOTHUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKU JUOJA.

Du3nYeCKHl MPAKTUKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYHUH C UCTOJIb30BAaHUEM aHAIOTOBBIX U ITU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  W3MepeHud  ¢usmueckux BenuuuH. OlleHKa  TpaHuIl
MOTPEIIHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCIECIOBAaHUM 3aBUCHUMOCTEH  (DU3UUYECKUX
BEJIMYMH, MPOBEPKa MPEATIOKEHHBIX THMOTE3 (BBIOOP M3 paboT, OMMCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHHUECKU IKCIIEPUMEHT, 1a00paTOpHbIE PAOOTHI, IPAKTHKYM)).

MexnpeaMeTHbIe CBSI3H.

N3yuenune kypca pusuku yriay0iaéHHoro ypoBHs B 10 Kiacce oCymiecTBIsSETCS ¢ y4ETOM
COJIEPKATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesxicnpeomemuovie nOHAMUA, CEA3AHHbBIE C UZYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJCIIb, U3MEPEHUE, OTPEIIHOCTH U3MEPEHUH, H3MEPUTEIbHBIC
npubopsl, nudpoBas 1adoparopusi.

Mamemamuka: pelieHue CcUCTeMbl ypaBHeHWH. JluHeliHas ¢yHKIUsa, mnapabdoda,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuueckrue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKUUU Ha OCU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Bbuonozua: mexanuueckoe IBUKEHHE B XKUBOU mpupoze, Auddysus, ocMoc, TemIoo0MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKalollel  cpeabl,  yTUIM3alus
OMOOPraHNYECKOrO TOILIUBA JJIsi BHIPAOOTKH «TETUIOBOW» M JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KaNWUISPHBIC SBJICHUS B IPUPOJIE, IEKTPUUECKUE SIBICHUS B )KUBOM IPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasi Macca, MoJy4yeHne HaHOMaTepHaloB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, OJKUJKHE KPHUCTAJLIbl, DSJIEKTPUUYECKUE CBOWCTBA METAUIOB, AJIEKTPOJUTUUYECKAS
JUCCOIMAIs, TAIbBAHUKA, HJIEKTPOHHAS] MUKPOCKOIIHSI.

T'eozpaghus: BnaxHOCTh BO31yXa, BETPhL, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue ABUKEHHUH C HCMOIB30BAHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUsT B TEXHUKE, CTAaTHYECKWE KOHCTPYKIUHU (KPOHIUTEHH, peléryaThie
KOHCTPYKIIMH ), UCTIOJb30BAaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHHUKE (TUPOCKOII, BOJOMET
U JIpyrue), JABUTATeIb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM XOJIOAWJIBHUK,
KOHIWIIMOHEP, TEXHOJOTUU TIONYYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHUH,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMITBI, TIOTYIPOBOAHIUKOBBIC TPUOOPHI, TATbBAHUKA.

11 KUIACC



Pa3znea 4. JiekTpoauHaMuUKAa.

Tema 4. Maznummnoe none.

B3aumopeicTBuE NOCTOSSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarHuTHOE MOJIE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT CyNepno3ului MarHUTHBIX MOJed. JIMHUYM MarHUTHOM
WHIYKIUU.

MarautHoe ToJjieé MPOBOJAHHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKH U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna JlopeHua, e€ HampaBieHHE U MOIYJb. JI[BUXKEHHE 3apsHyKEHHOM 4YacTHIbl B
OJIHOPOJHOM MarHuTHOM mose. PaGora cuibl Jlopenna.

MarunutHoe nose B Beuectse. eppoMarHeTuky, rnapa- U 1uaMarHeTUKH.

TexHu4eckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpOJABHUraTesb SKoOU, yCKOpUTENIn
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO TIOJIS TIOJIOCOBOTO U MOJAKOBOOOpPa3HOIO
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMil MarHUTHOW WHAYKUMH TOJIA JJIMHHOTO TMPSMOTrO MPOBOJAHHMKA U
3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

JenictBue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

Habmronenne ABMXEHUS MTydKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS 3EKTPOU3ZMEPUTENBHOTIO TPUOOpPa MAarHUTOSIEKTPHUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomul, RPAKMUKYM.

HccnenoBanue MarHuTHOTO MOJIsL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOiCTB (heppoOMarHeTHKOB.

HccenenoBanue 1eicTBUS NOCTOSSHHOTO MAarHWTa HA PAMKY C TOKOM.

N3mepenne cuibl Amrepa.

N3yuenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OrnpezenieHrie MATHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUs CUJIbl AMIiepa.

Tema 5. Dnexmpomaznumnan uHOYKyuA.

SIBrieHne B3aeKTpOMArHUTHOM WHAYKUMHU. [loTok BekTOopa mMarHuTHOM HMHAYKIUU. DJIC
MHAYKIHMH. 3aKOH 3JEKTPOMarHUTHOM uHAykuuu Papanes. BuxpeBoe ayieKTpudecKkoe IMoJIe.
Toxku dyko.

OJIC uHAYKIIMY B MPOBOJIHUKE, IBHXKYIIEMCS] B OJJHOPOJIHOM MarHUTHOM ITOJIE.

[TpaBuio Jlenna.

WunykrtuBHocTh. Karymika WHAYKTUBHOCTH B LENH MOCTOSIHHOTO TOKa. JSIBieHue
camouHaykuu. 9J1C caMOMHAYKLUH.

DHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTHYECKHE TPOLECChl: HWHIAYKLIHUOHHAS TI€Ub,
COJICHOU/I, 3alIUTa OT 3JICKTPU3ALMH TEJ IPH JBHKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmioienue siBieHust 31eKTPOMarHuTHOM MHYKITUH.



Uccnenoanue 3aBucumoctd IC HHAYKIMM OT CKOPOCTH HW3MEHEHHUSI MAarHUTHOTO
MOTOKa.

IIpaBuiio Jlenna.

[Tanenne MarauTa B aIIOMUHUEBON (MEHOM) TpyOe.

SIBrieHME CAaMOMHIYKIIUH.

Hccnenosanue 3aBucumoctd JIC caMOMHAYKLIMHA OT CKOPOCTU M3MEHEHUsS CUIIbI TOKA B
LETH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HccnenoBanue sBIE€HUS 2JIEKTPOMArHUTHOM WHIYKIIUH.

Ornpezenenre UHAYKIIMA BUXPEBOT'O MATHUTHOTO TOJIA.

UccnenoBanue siBICHUS] CAMOUHTYKIIUH.

COopka Mozenu 3JIeKTPOMAarHUTHOTO FeHepaTopa.

Pa3gen 5. Kojie0anusi M BOJIHBI.

Tema 1. Mexanuueckue Koneboanus.

KonebarenpHas cuctema. CBOOOAHBIC KOJICOAHUS.

['apmonnueckue  konebanus. KuHemaTmueckoe M JUHAMHYECKOE  OMHCAHHE.
DHEpPreTUYecKoe ONMHUCaHWe (3aKOH  COXpaHEHUs  MEXaHWYEeCKOW dHepruu). BwiBon
TUHAMHYECKOTO OMHCAHWS TapMOHHYECKHX KOJIGOAaHWH W3 WX DJHEPreTUYECKOro W
KMHEMaTU4YECKOTO OMHMCAaHMUS.

Amvmmatyna u ¢daza konebanuii. CBs3b aMIUTMTYbI KOJIEOAHUM MCXOTHOW BEIHYHUHBI C
aMIUIUTYIaMU KojeOaHui €€ CKOPOCTH U YCKOPEHHS.

[lepuon u yactota xonebanuit. [lepuon ManbIx cBOOOAHBIX KOJeOaHHI MaTeMaTUYeCKOTO
MmasiTHUKA. [leproa cBOOOIHBIX KONEOaHMIA TPYKUHHOTO MasiTHUKA.

[TonsiTue o0 3aryxaromux KojeOaHwsx. BwiHyX)7aeHHbIE KoneOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHUS.

TexHU4YecKne YCTPONCTBA M TEXHOJOTMYECKUE MPOLIECCHl: METPOHOM, 4Yachl, Kadelu,
MYy3BIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABUKECHHUS.

Habmronenne He3aBUCHMOCTH TEPHO/Ia MATBIX KOJIEOaHUH rpy3a Ha HUTH OT aMILTUTY/IBL.

HccnenoBanue 3aTyxaromux KoueOaHui U 3aBUCHMOCTH Tlepruoja cBOOOIHBIX KoneOaHun
OT COMPOTHUBIICHUS.

HccnenoBanue kojebOaHWN Tpy3a Ha MAaCCUBHOM NPYXHHE C IeENIbi0 (HopMUpOBaHUS
MpeJICTaBICHUA 00 UeabHON MOJIENIN IPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUU NpU KOoIeOaHUsIX rpy3a Ha MPYKUHE.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Hab6nronenune pezonanca.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomul, NPAKMUKYM.

N3mepenue neprona cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MIPYKHHHOTO MasSiTHUKOB.

W3ydeHne 3aKOHOB JABM)KEHHUS Tela B X0JIe KoyieOaHH Ha yIpyrom MojaBece.

W3ydeHue ABMKEHUSI HUTSHOTO MasiTHHUKA.

[IpeoOpazoBanue YHEPTUU B IPYKUHHOM MAsITHHKE.

HccnenoBanue yObIBaHUS aMIUTUTYBI 3aTyXAIOMUX KOJIECOAHUH.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummnole Koredanus.



KoneGatenbubiii kKoHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJ€OaHUS B HA€aIbHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIMTYZABI 3apsjia KOHJEHcaTopa ¢
aMIUTUTYA0H CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpaHEeHHsI SHEPTUHU B UACATLHOM KOjieOaTeIbHOM KOHTYpE.

3aryxamlye 3JeKTPOMarHuTHble Kosie0aHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
KoJie0aHusl.

[lepemensblii TOK. MOIIHOCTH IEPEMEHHOIO TOKAa. AMIUINTYIHOE M JEHCTBYIOIIEE
3HaYEHHUE CHUJIbI TOKA U HAIMPSKEHUsSI TIPU Pa3IndHON popMe 3aBUCUMOCTH IEPEMEHHOT0 TOKa OT
BPEMEHU.

CuHyconanbHbIN IEpEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOP U KaTyIIKa UHIAYKTUBHOCTH
B LIENM CUHYCOMJAJIBHOIO EPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHU M.

WneanpHbiii Tpancopmartop. [IponsBonacTBo, mepenada U moTpedieHne dIEKTPUUIECKON
SHEPIHH.

OKOJIOTUYECKUE PHUCKU IPU INPOU3BOACTBE 3JeKTpodHepruu. KymnbTypa HcIosib30BaHUA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HH.

TexHuueckrne YCTPOHMCTBA W TEXHOJOTHMYECKHE TIPOILIECCHI: AJIEKTPHUYECKUM 3BOHOK,
reHEepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

3aBHCHUMOCTh YaCTOTHI CBOOOIHBIX KOJ€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcnumiaorpaMMsbl SJEKTPOMArHUTHBIX KOJICOaHMH.

I'eneparop He3aTyXaroMIMX JEKTPOMArHUTHBIX KOJICOaHU.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BriHyxaeHHble CHHYCOU1abHbIEe KOeOaHusl.

Pe3ucrop, karymika MHAYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3onaHc npu mocienoBaTeIbHOM COSAMHEHMM PE3UCTOpa, KAaTYHUIKW MHAYKTHBHOCTH M
KOHJIEHCATOPA.

YCeTpoicTBO M MPUHIIAIL JeHCTBUS TpaHchopmaTopa.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

Wzyuenue tpanchopmaropa.

HccenenoBanue nmepeMEHHOTO TOKA 4epe3 MOCIEAOBATEIbHO COEIMHEHHBIE KOHIEHCATOP,
KAaTYLIKY ¥ pE3UCTOP.

HabmioneHune 31eKTpoOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEMH TEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60IHbL.

MexaHudeckre BOJIHBI, YCIOBUSL HMX pacnpoctpaHeHus. [lomepednsle W NpOIOJIbHBIE
BoJIHBL. Ilepuon, ckopocTe pacnpocTpaHeHHUs U AJuHA BOJIHBL. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, peIoMIIeHUe, HHTephepeHIs U AU(paKIusl.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBoe 3arpsisHEHHE OKPYKAOIIEH CPEbI.

ONEKTPOMarHUTHBIE BOJHBI. Y CJIOBMSI M3JIydEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmHas
OpHUEHTAILM BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiiCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaXXEHUE, MPEJOMIICHHE, NOJISIpU3alus,
uHTephepeHIns U TudpaKius.



[IIkana 3J1€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE >JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHUUNBI paiuOCBsI3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckne ycTpoucTBa M NMPAKTUYECKOE NMPUMEHEHHWE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguoONpUEMHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-meub, yabTpa3zByKoBas
JIMAarHOCTHKA B TEXHUKE U MEIUIIUHE.

Hemoncmpayuu.

OO6pazoBaHue U pacIpOCTPaHEHUE TONIEPEUHBIX U MPOAOIbHBIX BOJH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbD JITMHBI BOJIHBI OT YaCTOTHI KOJICOaHHIA.

Habmroienue orpaskeHus ¥ NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u UG pakiini MeXaHUIeCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IPUMEHEHHUE.

Habnronenue cBsi3M TPOMKOCTHM 3ByKa M BBICOTBI TOHA C aMIUIUTYIOW M YacTOTOH
KoJie0aHui.

HccnenoBanne  CBOWCTB — 2JIEKTPOMAarHUTHBIX — BOJH:  OTpPaK€HHE, IPEJIOMIICHUE,
noJsipuzanus, Tudpakuus, “HTepdepeHus.

O6HapyxeHne HHPPAKPACHOTO U YIBTPA(PHOIECTOBOTO U3TYUCHHM.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

N3yueHne napaMeTpoB 3BYKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamonuHeiHOE pacrpocTpaHEHUE CBeTa B OJAHOpoAHOM cpene. Jlyu cera. ToueuHsblit
MCTOYHUK CBETA.

Otpaxenue cBera. 3akoHBI OTpakeHHs cBera. [locTpoeHue HM300paKeHUH B IUIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npenomiieHuss. OTHOCUTENBHBIN IOKa3aTrenp mpernoMieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOLLUEHHUE JUIMH BOJIH IIPU NEPEXO/I€ MOHOXPOMATUYECKOTO CBETA YEpe3 IPaHHULly paszaeina
JIBYX ONTUYECKHUX CPEJ.

Xon nmydeit B mpu3Mme. Jucnepeust ceeta. CloKHBIN cocTaB 6emoro ceera. L[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yro oaIHoro BHYTPEHHETO OTPaKCHUS.

CoOuparomue M paccewBaromue JHUH3bL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHUYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS TOHKOH cdepuueckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEJIBHOTO MTOKA3ATENS IPETOMIICHHUS.

dopMya TOHKOU JIMH3BL. Y BEIUYCHHUE, 1aBAEMOE JINH30M.

Xox y4a, IpOLEALIEro JMH3Y O IPOU3BOJIBHBIM YIJIOM K €€ ITIJaBHOM ONTUYECKON OCH.
[TocTpoenne n300pakeHU TOYKU U OTPE3Ka MPSIMON B COOMPAIOIINX U PAaCCEUBAIONTUX JIMH3aX
U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspermiaromnias cnocoOHOCTh. ['1a3 Kak ONTHYECKas CUCTEMA.

[Ipenensr npUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass omnrtuka. WuTepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIO/IEHUsI MaKCUMMYMOB M MHUHUMYMOB B HHTEPPEPEHLUMOHHONW KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMeps! KitaccuuecKuX HHTEPPEPEHIIMOHHBIX CXEM.



Hudpakmus  cBera. Judpakmumonnas pemérka. YcnoBue HAOMIONEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUA MOHOXPOMATHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHu4yeckne yCTpOMCTBA W TEXHOJOTMYECKHE MPOLECChl: OYKH, JIyna, IEepUCKOIL,
doroanmapar, MHUKpPOCKOI, MPOEKIMOHHBIN ammapar, MPOCBETIEHUE ONTHKH, BOJIOKOHHAs
OITHKA, TU(PPAKINOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTpPaKEHUS CBETA.

HccenenoBanue npeoMiIeHUs CBETA.

HabmioneHne noiHoro BHYTpEeHHETo oTpaskeHus. MoJienb CBETOBOIA.

HccnenoBanue xo/1a CBETOBBIX IMYYKOB Yepe3 MIIOCKOMAPAIENbHYIO IIJIACTUHY U NIPU3MY.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3AX.

Mopaenun MUKpPOCKOIIa, TeECKOoMa.

Habmronenue untepdepeHium cera.

HabumroieHre 11BeTOB TOHKUX TUIEHOK.

Hab6nronenue audpakuuu cBera.

N3yuenune qudpakiiMOHHON PEIIETKH.

Habmonenue nudpakiiioHHOTO CIIEKTpa.

Habmronenue aucrnepcuu cBera.

Habmroienue nonsipusanuu cBera.

[IpuMeHeHre NoNsIpONI0B I U3yYEHNs MEXaHUUECKUX HaIPSKECHUN.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, npaKmuKym.

W3mepenue nokasaresns NpeaoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PAcCTOSIHUS OT BEIIECTBa (Ha MPUMEPE KUAKUX
JIUH3).

W3mepenne poKyCHOTO pacCTOSHUS paCCEUBAIOLIHNX JIMH3.

[TonydeHnne n300paxeHust B CHCTEME M3 TUIOCKOTO 3€pKajia U JIHH3BL

[Toryuenue n300pakeHHs B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHH€e TENECKOMYECKUX CHCTEM.

Habmonenue nudpaxym, HHTEpPEepeHIINN U MOJIIPU3AIUU CBETA.

N3yuenue nonsipuzanuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH AUAIIEKTPUKA.

N3ydeHnue nnTepdepeHIuu J1a3epHOro U3Iy4eHUs Ha ABYX LIESIX.

Hab6nronenue aucnepcum.

Hab6mronenue u nccnenoBanre AUQPPaKIMOHHOTO CIIEKTPa.

H3mepenne miiHbI CBETOBOW BOJIHBI.

[ToyueHue ciekTpa U3Iy4yeHus: CBETOIMO0/1a TPH MOMOLTHU TU(PPaKIIMOHHON PEIIETKH.

Pa3znen 6. OcHOBBI crienMAaJIbHOM TEOPHUH OTHOCUTEIbHOCTH.

I'panuipl NPpUMEHMMOCTH KJIacCUYECKOM MexaHuKH. [locTynarsl crenuanbHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM ~ uHTepBai.  [IpeoOpazoBanms  Jlopenma.  YcioBue
NpUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEUJICHHE BPEMEHHM U COKpAILEHUE
JUTUHBI.

DHeprusi U UMITYJIbC PEASITUBUCTCKOMN YaCTULIBI.

CB43b MACChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

TexHu4eckne yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIYTHUKOBBIE NPUEMHHKH,
YCKOPHUTENH 3apsHKCHHBIX YaCTHII.



Yyenuueckui SKCIIEPUMEHT, J1a00paTOpHbIE PabOTHI, MPAKTUKYM.

OnpeneneHre UMIyabCa W SHEPTUU PEISITHBUCTCKUX YacTUIl (MO ¢ororpadusiMm TPEKOB
3apsKEHHBIX YaCTHUIl B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBas pusuka.

Tema 1. KopnycKyaapHno-601H06011 Oyanu3m.

PaBHOBecHOE TeIUIOBOE W3NMydeHUE (U3NMydyeHUE aOCOMIOTHO YEPHOTO Tena). 3aKoH
cMemenus Buna. ['unoresa [lnanka o kBaHrax.

®DOoTOHBI. DHEPTHS U UMITYJIbC (HOTOHA.

®dotorpdexrt. OmpiThl A. I'. CronmeroBa. 3akonsl ¢oTodddekrra. YpaBHeHHEe DUHINTEHHA
s poroaddexra. «KpacHas rpanuna» Gotorddexra.

JlaBneHue cBeTa (B YAaCTHOCTH, JaBJICHHE CBETa Ha aOCONIOTHO TOMJIOMIAIOIIYI0 U
a0COJTIOTHO OTpakaroIIyto moBepxHocTh). OnbiThl [1. H. Jlebenena.

BosHoBbie cBoiicTBa yactull. Bonubl ae bpoitnsa. Jlnuna BonHbl ne bpoitns u pazmepsl
objmacTu  JOKaNMM3alMKM  JIBIKYIIEHCS  dYacTulbl. KopmycKynaspHO-BOMHOBOW  TyalU3M.
Judpakius 31eKTPOHOB Ha KpUCTAIIIAX.

Crnenuduka n3mepennii B Mukpomupe. CooTHoleHus Heonpeaenénnocrei [ eizendepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTMUYECKHE IPOLECCHI: CIEKTPOMETpP, (OTOIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHAs: OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTUHOM.

HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS TOJIYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Comnneynas OGarapes.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HccnenoBanue Goropesncropa.

N3mepenue nocrostaHoM [nanka Ha ocHOBe uccienoBanus Gorodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 CBETOAUO OT HAMPSKEHHUSL.

Tema 2. Quzuxka amoma.

OMnBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopaa.

[ocrynatel bopa. Uznyuenne u mornonieHue (HOTOHOB IpU IEpexoje aTroMa ¢ OJIHOTO
YPOBHS SHEPTUHU HA IPYTOM.

Buapel ciektpoB. CrieKTp YpOBHEUW SHEPTUM aTOMa BOJOPO/IaA.

CrnoHTaHHOE U BBIHYXKJIEHHOE U3llydeHue cBera. Jlasep.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIEKTPaIbHbIM aHAINU3
(cTieKTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabnroneHne MuHEHYaTHIX CIIEKTPOB.

Y CTpolcTBO M ACHCTBUE CUETUMKA HOHU3UPYIOIINX YACTHII.

Omnpenenenue JUIMHBI BOJIHBI JTa3€PHOTO U3ITYUCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomaul, npaKmuKym.

Habmionenue nuHeiiuaToro crnekrpa.

HccnenoBanue criekTpa pa3pe:KEHHOT0 aTOMapHOIO BOAOPOAA U U3MEpPEHHE MOCTOSHHON
PunGepra.

Tema 3. Qusuka amomHo20 A0pa u 31eMEeHMAPHLIX YACHUY,.



Hyxnonnas monens sinpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
H3oTonsl.

PagnoaktuBHOCTh. Alnb(a-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacmajn. ['amma-
U3JIy4CHHE.

3akOH paJuOaKTUBHOrO pacnaaa. PaaumoakTuBHbIE uH30TONBI B Tmpupoae. CBoKMCTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue paioakTUBHOCTH Ha JKUBbIE Opranu3Mbl. EcTecTBeHHBIN
¢don mznyuenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [{edexT maccer sapa.

Snepubie peakmuu. Jlenenue wu cuHTE3 sAmep. SpepHbie peakTtophl. [IpoGiembr
YVOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKHE AaCMEKThl Pa3BUTHUS  SIEPHOM
SHEPTeTUKHU.

MeTtonbl perucTpauuu 1 UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.

DyHIaMeHTaIbHBIE B3aUMOJCUCTBUA. bapuoHbl, Me30HbI U JienToHbl. [IpencraBienue o
CranpaptHoil Mogenu. KBapk-TritooHHast MOZENb apOHOB.

®usuka 3a npeaenamu CtanaapTHOU Mozenu. TéMHas MaTepus U TEMHas SHEPTUSL.

EnuHcTBO m3uueckoit KapTUHBI MUpA.

TexHUuUecKkre yCTpOWCTBA M TEXHOJOTHYECKHUE MPOLECCHl: H03UMETp, kamepa Buibcona,
SIIEPHBIA  pEaKTOp, TEPMOSIEPHBI peakTop, aToMHas OoM0a, MarHUTHO-PE30HAHCHAS
TOMOTpadus.

Yuenuueckuii 3xcnepumenm, nadopamopnuvie padomul, RPAKMUKyM.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

HccnenoBanue paanoakTHBHOTO (DOHA C UCIIOJIb30BAHUEM JO3UMETPA.

N3ydenwne nornomieHus: 6eTa-4acTUll AITFOMUHHEM.

Pa3znen 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUZUKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAYCHUE
acTpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (U3UKHU [ OOBSCHEHUS MPHPOABI KOCMHUYECKHX
00BEKTOB.

Metonbl acTpOHOMHYECKMX HcclieqoBaHUN. COBpPEMEHHBIE ONTHYECKHE TEJIECKOIIbI,
PaAMOTENECKOIIbI, BHEATMOC(EpHask aCTPOHOMHSI.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, IX BUIUMOE IBUKCHHE.

Conneynas cucrtema.

Counniie. ConHeyHas akTUBHOCTh. ctouHuk sHepruu CoJiHIa U 3BE3 /.

3BE31bI, WX OCHOBHBIE XapaKTEpUCTHKU. JluarpamMmma «CHEKTpaJbHBIM KJacc —
CBETUMOCTBY. 3BE3/bI TJIABHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTbY JIJIst
3BE3]] IJIABHOM  IOCJIENOBAaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
IIPEICTABIICHMS O IPOUCXOKACHUM U 3BOIOIMH COJIHIIA U 3BE3]1. DTaIbl )KU3HU 3BE3L.

Muineunsiii [1yte — Hamia "'anaktuka. [lonoxenne u nukenne Connua B ["anaktuke. Tumnel
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPaxX TANAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBOE M3TydeHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue naonwoenus.

Habmionenust  3BE3mHOrO Heba  HEBOOPYXKEHHBIM  TJ1a30M € HCIIOJIb30BAaHHEM
KOMIBIOTEPHBIX TMPWJIOKEHUH JUIS OMpeJesieHUus TOJIOKEeHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31s1 CEeBEPHOIO MOMYIIApUs U IPKUE 3BE3/BI.



Hab6nronenus B Teneckon JIyHbI, TUTAHET, TYMAaHHOCTEH M 3BE3THBIX CKOTUICHHH.

Du3nYecKUil MPAKTUKYM.

Crioco6b1 n3MepeHus: (HU3NYECKUX BEJTMYUH C UCTOIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX MPUOOPOB M  KOMIBIOTEPHBIX JATYUKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢usnueckux BenuyuH. OLEeHKa TpaHull
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHHH, MCCIEIOBAHUN 3aBHCUMOCTEH  (hru3nyeckux
BEJIMYMH, MPOBEpPKA MPEAJIOKEHHBIX T'MIOTEe3 (BHIOOP M3 paboT, OMMCAHHBIX B TEMaTHYECKUX
pasnenax «Y4YeHUYECKUHA IKCIIEPUMEHT, TA0OpaTOPHBIC PAOOTHI, MPAKTHKYM).

O06o0maromnee noBTOpeHMeE.

OO6oOuieHne W cUCTeMaTH3alUsl  COJAEp)KaHHMs — pa3fenoB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TepMOIUHAMHKaAy», «DIeKTpoauHamuka», «KomeOGaHus M BOJIHBDY,
«OCHOBBI  CHEIMATBHON TEOPHUM OTHOCHUTENbHOCTH», «KBaHTOBas (Qu3uKa», «IIEMEHTHI
ACTPOHOMHMHU U acTPOUZUKIY.

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOW, COLMATBHOU U
ITHYECKON cdepax [AeATeNbHOCTH YelIOBeKa, pojdb M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHOM HAay4YHON KapTHHE MHpa, 3HAYEHUE OINHUCATEIIbHOM, CHUCTEMATH3UPYIOIIEH,
OOBSICHUTENBHOM M POTHOCTHYECKON (PYHKIUI (PU3NUECKOM Teopuu, poiib (HU3NYECKOl TEOPHH
B (popMHpOBaHUM TpEACTaBICHUN O (PU3UYECKON KapTUHE MHpA, MECTO (PU3NUYECKON KapTHUHBI
MUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Nzyuenune kypca pusuku yrnyOnéHHoro ypoBHs B 11 Kimacce ocymecTBIsieTcs ¢ y4€TOM
COJZIepKATENBbHBIX MEXKIIPEIMETHBIX CBSI3e C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO0008 HAYYHO20 NO3ZHAHUA:
SIBIICHWE, HAy4yHBI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJEIb, U3MEPEHHE, TOTPEILIHOCTH U3MEPEHUHN, U3MEPUTEIILHBIE
npuoOopsI, UdpoBast 1ad0paToOpHs.

Mamemamuka: penieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue GyHKIMH: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO. BEKTOophl M HX
IPOCKIIMM HAa OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpon3BOIHBIC 3EMEHTAPHBIX (DYHKIUIL.
[Tpusnaku no1o0us TPEYroabHUKOB, OIPEIeIeHNE TUIOIAIU INIOCKUX QUryp U o0bEMa Te.

Buonozua: snexkrpudeckue SBICHHUS B JKUBOM mIpupojie, KojeOaTelbHble ABMXKEHUS B
JKUBOM  IHpUpOAE,  DKOJOTMYECKME  PUCKM  IpPU  IPOU3BOJACTBE  3IJIEKTPOIHEPTHH,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl, YJIbTPa3ByKoOBas JUarHOCTHKa B
MEJULMHE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE.

Xumua: CTpOEHHWE aTOMOB M MOJIEKYJ, KpPUCTaUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

T'eozpaghua: marHuTHBIC TONMIOCa 3E€MIIM, 3aJIe)KW MArHUTHBIX pyJ, (GOTOChEMKA 36MHOM
MOBEPXHOCTH, cericmorpad.

Texnonozua: NpUMEHEHNE MOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, 3JEKTPOIBUTATEIb
SlkoOu, reHepaTOp TMEPEMEHHOI0 TOKa, WHAYKIHMOHHAS TIeyb, JIMHUHM 3JEKTpoIepeaady,
AIIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHUK, TENEBU30p, aHTeHHa, TenedoH, CBY-meus,
YIBTPa3ByKOBass JMATHOCTUKA B TEXHHUKE, IMPOCKLIMOHHBIM amnmapar, BOJOKOHHAas OITHKA,
coJiHeuHas Oarapesi, CIyTHUKOBbIE IPUEMHUKH, siI€pHAsi SHEPTETHKA U SKOJIOTHUYECKHE acTIeKThl
€€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHA IIPOTPAMMBI 110 OU3MKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS yyeOHOro mpeamera «DHu3uKay JOIKHBI OTpaxaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
paciMpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3alliii OCHOBHBIX
HaIlpaBJICHUH BOCIUTATEIbHOMN JESITETLHOCTH, B TOM YUCIIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMS:
¢ cOOPMHUPOBAHHOCTh TPAKJAHCKOW TMO3MIUH  OOy4alomerocss Kak akTHBHOTO H
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOrO OOIIECTBa;
® [IPUHATUE TPATUIHMOHHBIX OOINEYETOBEUECKUX T'YMAaHHUCTUYECKMX M JEMOKPATHUYECKUX
IICHHOCTEI;

®TOTOBHOCTh BECTH COBMECTHYIO NESATEIFHOCTh B MHTEpEcax TIpa)KIaHCKOro OOILIECTBa,

y4acTBOBAaTh B CAMOYIPABIECHUHU B 00pa30BaTeIbHON OpraHU3aIiy;

® yMEHHE B3aUMOJECHCTBOBaTh C COLMAJIbHBIMU HMHCTUTYTAMH B COOTBETCTBUU C HX

GYHKIUSAMHI U Ha3HAYEHUEM;
® FOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOI 1€ATEIbHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUS:
¢ chopMUPOBAHHOCTH POCCUUCKON TPakTaHCKOW MICHTUYHOCTH, TATPUOTU3MA,
® [[CHHOCTHOE OTHOLIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, IJOCTUKEHHSIM POCCUHCKUX
Y4EHBIX B 0071aCTH (U3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
¢ chopMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOT0 TOBE/ICHUS;
® C[TIOCOOHOCTD OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh
Ha MOpPaJbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCIE B JACSITEIbHOCTH
y4€HOrO;
® OCO3HaHME JUYHOTO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO OyIyIIETO.
ICTETHYECKOT0 BOCTIMTAHMSA:
® 3CTETUYECKOE OTHOLIEHNE K MUPY, BKJIIOUasl 3CTETUKY HAy4YHOTO TBOPYECTBA, IPUCYIIETO
¢usnueckoil Hayke.
TPYAOBOI0 BOCHIMTAHMS:
eUHTEpEC K pa3IMYHbIM cepam npodeccHOHANbHON NeSTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3HMKON W TEXHUKOW, YMEHHUE COBEPIIATh OCO3ZHAHHBIA BBIOOP OyayIIei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbBIE TUIAHBI;
® T'OTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa3oBaHMIO B 00JacTh (HU3UKHA Ha
MPOTSYKEHUH BCEU JKU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:
¢ chopMHPOBAHHOCTh SKOJIOTMUYECKON KYJIbTYpbl, OCO3HAaHUE TJ00AIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;
® [UIAHUPOBAHUE U OCYILIECTBIICHUE IEHUCTBUM B OKPYXKAIOLIECH CpPEAc HAa OCHOBE 3HAHUSA
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;



e pacUIMpEHHE ONbITa JAEATEIbHOCTH SKOJOTMYECKOH HampaBIEHHOCTH Ha OCHOBE

MMEIOIINXCS 3HAaHUH 10 (r3nke.
LHEHHOCTH HAYYHOT 0 MO3HAHUS:

¢ cOPMUPOBAHHOCTh MHPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

® OCO3HAHHUE IEHHOCTU HAyYHOH JESATEeIbHOCTH, TOTOBHOCTH B IpoIecce U3ydeHHs (pru3nkn
OCYILECTBIISATh MPOCKTHYIO U HCCIEIOBATENbCKYIO JeSITeIbHOCTh MHIUBUIYAJIbHO U B
rpymnre.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS
ba3zoBble Jlornyeckue 1ecTBUA:
® CaMOCTOATEJIBHO (HOPMYITUPOBATh W AaKTyaJlU3UpOBaTh IMPOOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
¢ OIIPCACIIATD LECIN ACATCIBbHOCTH, 3aaBaTh MapaMCTPbl U KPUTCPHUU UX NOCTHUIKCHUS
® BLISIBJIATH  3aKOHOMEPHOCTH UM IMPOTHBOPEUYUS B PACCMATPUBAEMBIX (PHU3HUUECKUX
SIBJICHHUAX,
epa3pabarbiBaTh IUIAH peIICHUs MpoOJeMbl ¢ y4&TOM aHalM3a HUMEIOIUXCs
MaTepuaibHbIX U HEMaTEPUAIbHBIX PECYPCOB;
¢ BHOCUTb KOPPCKTUBLI B ACATCIIbBHOCTb, OLICHHUBATL COOTBCTCTBUC PC3YJILTATOB LCIIAM,
OLICHUBATh PUCKU MOCJIEICTBUN JESATENbHOCTH;
® KOOPAMHUPOBATh M BBIIOJHATH pabOTy B YCIOBHUAX pEATBHOTO, BHUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
® pa3BUBATb KPCATHUBHOC MBIIIJICHUC IPU PCIICHHUHU JKU3HCHHBIX HpO6JIeM.
Ba3oBrble ucciaenoBareJnLCKHue AeHCTBUA:
® BJIaZICTh HAYYHON TEPMMHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U MeToJaMHu (U3UUYECKOI
HaYyKH;
® BJIaJICTh HaBBIKAMH Y4eOHO-HCCIEA0BATENbCKON U MPOEKTHOM IEATEIbHOCTH B 00JIaCTH
¢u3MKM, CHOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB
pemieHust 3a7a4  (PU3MUECKOTO COJEP)KAHMs, NPUMEHEHHIO pa3IMYHBIX METOJIOB
MO3HAHMUS;
® BJIAZICTh BUAAMU JCATCIBHOCTU IO IMOJYUCHUIO HOBOI'O 3HAHUA, Cro HHTCPIIPETALWHU,
peoOpa3oBaHUIO0 U IPUMEHEHHIO B PA3IMUHBIX YUYEOHBIX CUTYAIUSIX, B TOM YHCIE MpU
CO3JIJaHWHU YU4EOHBIX MPOEKTOB B 00J1acTH (DU3UKH;
® BBLISIBJISITh ITPUUMHHO-CJIEICTBEHHBIE CBSI3W W aKTyaJlM3UpOBaTh 3ajady, BBIIBUTATbH
runore’y € pelleHus, HaxoIUTh apryMeHTbl [UIsl J0Ka3aTelbCTBA CBOMUX
YTBEPKJICHUM, 3a7aBaTh IapaMeTPbl U KPUTEPUH PELLICHUS;
® AHAJIM3UPOBATh TOJYYEHHBIE B XOJIe¢ pEIICHUs 3aJaydl pe3yJabTaTbl, KPUTHUYECKH
OLCHUBATHL UX NOCTOBCPHOCTD, IPOTrHO3UPOBATH USMCHCHUC B HOBBIX YCIIOBUSAX;
® CTaBUTh M (POPMYIMPOBATH COOCTBEHHBIC 33/1aud B 00pa30BaTEIbHON ACATEIHHOCTH, B
TOM YHCJIE IPU U3YUYEHUH (DU3UKH;
® 1aBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;
® yMETh MEPEHOCUTH 3HAHUSA MO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEIEATEIIbHOCTH;
® yMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00JIacTel;



® BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIC TIOIXO/IbI U PEIICHUS;
® CTaBUTH MIPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE ATbTEPHATUBHBIE PEIICHHSI.
Pabora ¢ undopmaunmeii:

® BIIJICTh HABBIKAMU MOMy4YeHUs HHpOpMamu (GU3HUECKOTO COACpKAHUS U3 NCTOYHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIIBHO OCYHIECTBIIATH MOWCK, aHAU3, CHUCTEMAaTH3alUI0 U
MHTEPIIPETANIO UHPOPMALIMK Pa3IMYHbIX BUJOB U (DOPM MpeacTaBICHUS;

® OIICHUBATh JIOCTOBEPHOCTh MH(OPMALINK;

® [ICII0JIB30BATh CPEJCTBA HH(OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHHH KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OpPraHM3alMOHHBIX 3aJad C
coOmrofeHreM TpeOOBaHWUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH, THUTUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M OTHYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30MacHOCTH;

®CO3/1aBaTh TEKCThI (DU3UYECKOTO COJEpKaHUs B pa3NIW4yHBIX (opmarax ¢ yd€Tom
Ha3Ha4YeHHWs WH(OpMAlMM W IEJIEBOM ayJUTOPHUH, BHIOWpas ONTHUMAIbHYIO (opmy
MPEJICTaBICHUS U BU3YyaTH3al1H.

KoMMmyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

® OCYUIIECTBIIATH OOIIEHUE HA YPOKaxX (PU3UKU U BO BHE-YPOUHOH AESITETbHOCTH;

® pacro3HaBaTh NPEANOCHUTKH KOHMIMKTHBIX CUTYallul U CMATYaTh KOH(IUKTHI,

®pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

® [IOHUMATh U UCIOJIb30BATh MPEUMYILIECTBa KOMaHAHON ¥ UHIMBUyaJ IbHOU PabOThI;

® BLIOMpPATh TEMATUKY M METOAbl COBMECTHBIX AEHCTBHI ¢ y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 YjeHa KOJUIEKTHBA;

e I[PUHUMATh LIEJTU COBMECTHOH JeATeIbHOCTH, OPIraHU30BBIBAaTH U KOOPAMHHUPOBATH
JNEUCTBUA TO €€ JOCTUIKEHMIO: COCTAaBJSATHh IUIAaH JEHCTBUM, pacCHpelesiThb POJU C
y4€TOM MHEHUH YJaCTHUKOB, 00CY ATk pe3yIbTaThl COBMECTHOM paboTHI;

® OIICHMBATh KaYeCTBO CBOETO BKJIAJa M KaX/I0T0 yYaCTHHUKA KOMaHbl B OOIIUI pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

e [Ipe/jiaratb HOBBIE MPOEKTHI, OLEHUBATh UAECH C MO3UIUU HOBU3HBI, OPUTMHAIBLHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

® OCYILIECTBIISITh TO3UTUBHOE CTPATETUYECKOE IMOBEJACHUE B PAa3IUYHBIX CHUTYyalUsX,
MPOSIBIISITH TBOPYECTBO ¥ BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

PeryasiTuBHble YHUBepPcaJibHbIe YUeOHbIe 1eCTBUSA
Camoopranuszanms:

® CaMOCTOSITENIBHO OCYILIECTBIISITh MO3HABATENIbHYIO JIEATENBHOCTh B 00JacTU (U3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHBIE 33/1a4H;

® CaMOCTOSITEIbHO COCTAaBIISATh IUIAH PEIleHUs Pacu€THBIX M KAYeCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHUS MPAKTUYECKOU PabOThl C YIETOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEHN U IIPEANIOYTCHU;

® [aBaTh OLICHKY HOBBIM CUTYaIUsIM;

® pacIIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHI;

e JleJIaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
peuieHue;

® OIICHUBATh MPUOOPETEHHBIH OIBIT;



e criocoOCTBOBaTh (DOPMUPOBAHHIO M TPOSBICHHUIO DJpYJUIMU B o00mactu (hu3mkH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJVIEKT:
® 1aBaTh OIICHKY HOBBIM CHTYalUsSM, BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTH, OLICHUBAThH
COOTBETCTBHUE PE3yIbTATOB LIETISIM;
® BJIaJICTh HABBIKAMH ITO3HABATEILHON peIeKCHN KaK OCO3HAHHSI COBEPIIAEMBIX ICHCTBHI
Y MBICITUTENBHBIX MPOIIECCOB, UX PE3yIbTaTOB M OCHOBAHHIA;
® IICTIOJNIB30BATh MPHEMBI peIICKCHH ISl OLICHKH CUTYAIHH, BHIOOpA BEPHOTO PEIICHUS;
® yMETh OLIEHUBATH PUCKH U CBOEBPEMEHHO MPHHUMATH PEIICHUS 110 UX CHIDKCHHUIO;
® IPUHUMAaTh MOTUBBI M aPT'YMEHTHI IPYTUX MIPU aHAIN3E PE3yIbTaTOB ACATCIBHOCTH;
® [IPUHUMAThH ce0sl, TOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;
® [I[PUHUMATh MOTHUBHI U aPIYMEHTHI IPYTUX MPH aHAIN3E PE3YyIbTaTOB AESATEILHOCTH,
® [IPU3HABAThH CBOE MPABO U MPABO IPYTUX HA OLIHOKH.
B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOTPaMMBI 1O (pu3MKe A
YPOBHsI CpeHEro 001ero o0pa3oBaHus y 00yJarOIIMXCsl COBEPIICHCTBYETCSI AIMOIIMOHAIbHBIN
MHTEIJICKT, IPEIIoIaralonmi copMHUPOBAHHOCTD:
® CAaMOCO3HAHU$, BKJIIOYAIOIIETO CIIOCOOHOCTH MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BUJCTh HANpAaBICHUS pPa3BUTHSI COOCTBEHHOM AMOIMOHAIBHOW cdepbl, OBbITH
yYBEpEHHBIM B ce0e;
® CaMOpPETyJIHUPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, yMeHue IpUHUMATD
OTBETCTBEHHOCTh 32 CBOE  TMOBEJEHHE, CIOCOOHOCTh  aJanTHPOBaThC K
SMOIMOHATIBHBIM H3MEHEHHSAM H MPOSIBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;
® BHYTPCHHEH MOTHBAIlUM, BKJIIOYAIOIIECH CTpPEMJICHHE K JOCTHKECHUIO IIETH U YCHexy,
OIITUMHU3M, HHUIIMATUBHOCTh, YMEHHE JICHICTBOBATH, NCXO/IS U3 CBOUX BO3MOXKHOCTEIH;
®OMIATUH, BKJIIOYAIOIMIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHUE IPYTUX,
YUUTBIBaTh €r0 TPH OCYIIECTBICHUH OOILICHUS, CHOCOOHOCTh K COYYBCTBUIO H
COIIEPEKHUBAHHUIO;
® COITMATIbHBIX HaBBIKOB, BKIIFOYAIOIINX CIOCOOHOCTH BBICTPANBATh OTHOLICHUS C IPYTUMHU
JIOIbMU, 3a00TUTHCS, IPOSBIISITh HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

I[MPEAMETHBIE PE3YJIbTATBI

K xoHnmy obyuenust B 10 knacce npeIMEeTHbIE pe3ylbTaThl Ha YrIyOJIEHHOM YPOBHE JTOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTHXCS YMEHHIA:
®[IOHUMATh pOJIb (PU3UKHM B HKOHOMHYECKOH, TEXHOJOTHMUYECKOW, HKOJIOTHUECKOMH,
COLMAIIBHOM M 3THYECKOU cepax AesTeTbHOCTH YeJIOBEKa, POJb U MECTO (PU3HKHU B
COBPEMEHHOM HAay4YHOU KapTHHE MHpa, 3HAYEHUE ONUCATEIbHOM,
CHUCTEMaTHU3UPYIOMIEeH, OOBSICHUTEIBHOW W TMPOTHOCTHYECKOW (DYHKIUN (PU3HIEeCcKOM
TEOPHUH — MEXAHHKH, MOJEKYJIIPHON (PU3MKH M TEPMOAWHAMHKH, POJb (PU3UUECKOU
TEOpHH B (POPMUPOBAHHUU NIPEICTABICHUN O (PU3NUECKOI KapTHHE MUPA;
® pa3IM4aTh yCJIOBUS NPUMEHHUMOCTH Mojenel (U3NYECKUX Te M MPOLECCOB (SABICHUM):
UHepIanbHas cucTeMa OTcuéra, abCONIIOTHO TBEPHOE TENO, MaTrepuajbHas TOYKa,
PaBHOYCKOPEHHOE JBMIKEHHE, CBOOOAHOE TaZicHUE, aOCOMIOTHO yrpyras aedopmarus,
a0COIOTHO yIpyroe U adCoJIFOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIENH Ta3a, KUIKOCTH



U TBEPAOro (KPUCTAJUIMYECKOTO0) Tella, UIeaTbHBIN a3, TOUYEUHBIN 3apsl, OAHOPOIHOE
AIEKTPUUECKOE TOJIE;

epazuuaTh yCIOBUs (TpaHUIBI, O0JACTH) NPUMEHUMOCTH (PU3UUECKHX 3aKOHOB,
NOHMMAaTh BCEOOIIMH xapakTep (YHAAMEHTAIbHBIX 3aKOHOB W OTPaHUYCHHOCTD
HCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

¢ AHAJIM3UPOBATH U OGBHCHHTB MCXAaHUYCCKHUEC MPOLCCChI U ABJICHUS, UCIIOJIB3YSd OCHOBHBIC
MOJIO)KEHUST M 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTh MEXAHHYECKOTO JABUKEHMS,
dbopMyIibl KHHEMATHUKU PAaBHOYCKOPEHHOTO JBIKEHUS, IpeoOpazoBanus ["anmunes nmis
CKOPOCTHU U MNCPEMCUICHUA, 3aKOHbI HI:IOTOHa, MMpUHIUII OTHOCUTCIIbHOCTU Fannneﬂ,
3dKOH BCCMHPHOI'O TAIOTCHUSA, 3aKOHBI COXpPaHCHHA HMITYJIbCa U MEXaHUYECKOHU
SHEPruM, CBSI3b pabOThl CWJIBI C W3MEHEHHEM MEXaHUYECKOW HHEpPIruH, YCIOBUS
paBHOBeCHs] TBEPAOTO Tena), MPU TOM HCIOIb30BaTh MAaTEMAaTUYECKOE BbIpaKCHHE
3aKOHOB, YKa3bIBaTh YCJIOBUS MPUMEHUMOCTH (U3NYECKUX 3aKOHOB: MPEOOPa30BAHMIA
lanunes, BToporo u TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpAaHEHHSI UMMYJIbCa U
MEXaHUYECKOM HEePTuu, 3aKOHA BCEMUPHOTO TIATOTEHUS,

¢ AHAJIM3UPOBATH U O6’b$ICH}ITb TCIIJIOBBIC TPOLECCChI U SABJIICHUSA, HWCIIOJb3ySA OCHOBHBIC
nonoxeHuss MKT u 3akoHBl MOJIEKYIApHON (HU3UKM W TEPMOAMHAMHUKH (CBS3b
JIaBJICHUS UICATHHOTO ra3a co CpeAHeNH KHHETUYECKON SHEPTrUei TEMI0BOTO IBUKEHUS
M KOHILEHTpalued ero MoJIeKyJ, CBsI3b TEeMIEepaTyphl BeEIIeCTBAa CO CpeaHeu
KHHETUUECKOU 3H€pFI/IeI>'I TCIIJIOBOT'O JBMXXCHHUA €TI0 YaCTull, CBA3b [OaBJIICHUA
UJCaNbHOTO Ta3a € KOHIEHTpaluued MOJEKyl W €ero TeMIepaTypoil, ypaBHEHHE
MenneneeBa—Kianeiipona, TepBbIA 3aKOH TEPMOAMHAMHMKH, 3aKOH COXpPAHEHUS
SHEpTrUU B TCIJIOBBIX HpOHGCC&X), Ipu 935TOM HCIOJIB30BATh MAaTCMATUYCCKOC
BBIPAJKECHUE 3aKOHOB, YKa3blBaTh YCJIOBUS NPUMEHMMOCTH ypaBHEHMs MeHaeneeBa—
Knaneiipona;

¢ AHAJIM3UPOBATH U OG’LHCHHTB SJICKTPUYICCKUC SABJICHUS, UCIIOJIB3Yyd OCHOBHBIC IMOJIOKCHHUA
U 3aKOHBI JJIEKTPOJMHAMHUKU (3aKOH COXpPAHEHHs JJIEKTPUYECKOrO 3apsjia, 3aKOH
Kynona, moTeHHIUanbHOCTh 3JIEKTPOCTATUYECKOTO MO, MPUHIUI CYMNEPHO3UINU
IIEKTPUYECKUX MOJIEH, IPU 3TOM YKa3blBasl yCIOBUsS IPUMEHUMOCTH 3akoHa KyioHa, a
TAKKC MNPAKTUYCCKU BAKHBIC COOTHOMICHUA: 3aKOHBI OmMma IJId y4aCTKa OCnu U JAJId
3aMKHYTOM JIEKTpHUECKOU 11emnu, 3akoH Jxoyns—Jlenna, mpasuna Kupxroda, 3aKoHbI
®dapanes 151 AIEKTPOIU3a);

® ONUCHIBATh (PU3MUYECKUE MPOLECCHl U SIBJICHUS, HUCIIONb3ysd BEIMYMHBI: NEepeMeIleHuE,
CKOpPOCTh, YCKOPCHUC, UMITYJILC TCJIa U CUCTCMBI TCJI, CUJIa, MOMCHT CHJIbI, JaBJICHUC,
MOTCHIUAIbHAas SHCPrusa, KHHCTHYCCKAsA OSHCPrus, MCXaHUYCCKasl SHCPIrus, pa60Ta
CWJIBI, LIEHTPOCTPEMHUTENbHOE YCKOPEHHE, CHJla TSHKECTH, CHila YIPYrocTH, CHIla
TPEHUSI, MOIITHOCTh, DHEPTHUS B3aUMOJICHCTBHUSA Tela ¢ 3eMieit BOIM3H €€ TOBEPXHOCTH,
SHEprusi ympyroi gepopmManuy MPYKUHBI, KOJIMYECTBO TEIUIOTHL, aOCONIOTHAS
TeMmIreparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS HSHEPrus HJICaTIbHOTO
OJIHOATOMHOTO Ta3a, paboTa HIIEATHHOTO ra3a, OTHOCUTENBbHAS BIAXKHOCTH BO3AyXa,
KII[ waeanbHOro TEIUIOBOIO JBUTATENs; AJIEKTPUUYECKOE TMO0JIe, HANPSHKEHHOCTh
ANIEKTPUYECKOTO MO, HANPsHKEHHOCTh MOJS TOYEUHOTO 3apsiia WM 3apsyKEHHOTO
miapa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHIMA 3JIEKTPOCTATUUECKOTO IMOJIsI, pa3HOCTh
MOTCHIUAJIOB, JJICKTPOABHIXKYIIAA CHJIA, CHUJIA TOKA4, HAIPSIXKCHUC, MOIIHOCTL TOKa,
JJeKTpUYecKass EMKOCTh IJIOCKOTO KOHIEHCATOpa, COMPOTUBICHHE ydacTKa LEMU C



MOCJICIOBATEIbHBIM M TAapajUICIbHBIM ~ COCAMHEHUEM  PE3UCTOPOB,  SHEPTH
AJIEKTPUUECKOTO MOJISI KOHJIEHCATOPA;

® O0BSICHATH OCOOEHHOCTH MPOTEKAHUS (PU3UYECKUX SBJICHH: MEXaHUYECKOE JIBHIKCHHE,
TEIUIOBOE JIBIDKEHUE YACTHUI[ BEIIECTBA, TEIJIOBOE paBHOBeCHE, OpPOYHOBCKOE
nBwkeHne, nuddys3us, wucmapeHue, KUIEHWE W KOHJCHCAIMS, IUIABICHHE |
KpUCTaJUTH3AIUA, HaIpaBJIEHHOCTh TeTIONepeIauH, AIICKTPHU3ALIHS Tell,
SKBUIOTEHIIMAIIBHOCTD MOBEPXHOCTH 3apsSKEHHOTO MPOBOJIHUKA;

® IPOBOANTH HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (DU3MYECKOW BETMYHMHBI OT APYTOU ¢
UCIIOJIb30BAHUEM TMPSMBIX M3MEPEHUM, NpPU STOM KOHCTPYHUPOBATh YCTAHOBKY,
dbuKcUpOBaTh PE3yIbTATHl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJE
rpaguKkoB C y4€TOM aOCONIOTHBIX TMOTPEIIHOCTEH W3MEPEHHH, IeNaTh BBIBOJBI IO
pe3yabTaTaM UCCIeIOBaHUS;

® IPOBOANTH KOCBEHHBIC W3MEPEHHS (U3MYECKUX BEIMYMH, IPU OTOM BBIOUpATh
ONTUMAIBHBIA METOJ HW3MEPEHHUs, OIICHUBATh aOCONIOTHBIE W OTHOCUTEJIBHBIC
MOTPEITHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHUIA;

® IPOBOAMTH OIBITHI IO MPOBEPKE MPETIOKCHHONW THIIOTE3bI: TUIAHUPOBATh IKCIICPUMEHT,
coOupaTh IKCMEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBAThH MOJYYCHHBIE PE3yIbTaThl
W JIeNIaTh BBIBOJI O CTATyCe MPEII0KCHHOW TUITOTE3HI;

e cOOMIOIaTh TpaBWiIa 0E30MacHOro TpyJda MPU MPOBEICHUU HCCICIOBAHUN B pamMKax
y4eOHOTr0 SKCIEpPUMEHTa, MPAaKTUKyMa W y4eOHO-MCCIIeNOBATEIbCKOM U TMPOEKTHON
JEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPHUTEIBHBIX YCTPOMCTB M J1a0OPaTOPHOTO
00opyIoBaHUs;

e permaTh pacyETHBIC 3a7]a4M C SIBHO 33JIaHHOW M HESBHO 3aJaHHON (PU3NYECKON MOJIENBIO:
Ha OCHOBAaHMM aHAIM3a YCJIOBUS OOOCHOBBIBaTH BBHIOOp (u3HUECKOW MOAENH,
OTBeUalolIeil TpeOOBAHUAM 3a/1a4H, MPUMEHSTH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJaThl (U3UYECKUX TEOPUU TMPU HCIOIH30BAHUM MaTEMaTHYECKUX METOOB
pemieHus 3agav, TMPOBOAUTH pacyéThl HA OCHOBAaHWUM HMMEIONIUXCS JAHHBIX,
AQHAJIM3UPOBATh PE3YJAbTAThl M KOPPEKTUPOBATH METOJbI pEUICHUsT C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

e peliaTh Ka4eCTBEHHBIE 3a/1aud, TPeOyIore MPUMEHEHUs 3HAHUW W3 Pa3HBIX Pa3/elioB
Kypca (DU3WKH, a TakKe WHTETpallyl 3HAaHWA W3 JPYTHX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO ITMKJIA: BBICTPAWBATh JIOTUYECKYIO IIEMIOYKY PACCYXIACHUN C OMOpOd Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3NUECKUE SBJICHHS;

® ICTIOJIb30BAaTh TEOPETUYECCKUE 3HAHMS I OOBSICHEHHS OCHOBHBIX MPHHIIMIIOB PabOTHI
U3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

® IPUBOJIUTH MPUMEPHI BKIIAAa POCCUMCKUX W 3apyOCIKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE
HAayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIEr0 MHpPA, B PAa3BUTHUE TEXHHUKU U
TEXHOJIOTHi;

® AHAJTM3UPOBAThH U OIICHUBATH MOCIIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON NEATEIBHOCTH
YeloBeKa, CBA3aHHOW ¢ (U3NYECKMMHU NpOIecCaMH, C TO3MLIUN 3KOJOTHYECKOU
0€30MacHOCTH, TPEACTABICHUN O PAIMOHAIBLHOM IPUPOIOIOIB30BAHNN, a TaKXKe
pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUM HAyKHM W TEXHOJIOTMW IS JajdbHEWIEro
Pa3BHUTHSI YEJIOBEYECKOTO OOIIECTRA;

® IPUMEHSTh Pa3InYHbIe CIIOCOOBI PaboThl ¢ MHpOpMaNHEeH (HU3UIECKOTO COJEPIKAHMS C
UCIIONIb30BAaHUEM  COBPEMEHHBIX HMH(POPMAIIMOHHBIX  TEXHOJOTHA, TIPH  OTOM



UCIIONIb30BAaTh  COBPEMEHHbIE  MH()OpMALMOHHBIE  TEXHOJOTHMHM ISl TIOHMCKa,
nepepabOTKU M TpPEAbsSBICHUS Y4eOHOW M HAYYHO-TIOMYJISApHOH HHMOpMAIH,
CTPYKTYPUPOBAaHUS M HHTEPIPETALUU HHGOPMAIMM, TOJYYEHHONH M3 Pa3IMnYHbBIX
MCTOYHHUKOB, KPUTHUECKH aHAIN3UPOBATh MOIYyYaeMyI0 HH(POPMAIMIO U OLCHUBATH ¢
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHWH, TaK M HAa OCHOBE aHAJIM3a
UCTOYHHKA UH(POPMALIUY;

®IPOSIBIISITH ~ OPTaHM3AIMOHHBIE W TO3HABAaTENbHBIE yMEHHS  CaMOCTOSTEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOIECCE BBINOJIHEHUS TNPOEKTHBIX U y4eOHO-
HCCIIEI0BATELCKUX padoT;

epaboTaTh B TPYHNIE C HUCIHOJIHEHHWEM pa3IMYHBIX COIMAJIBHBIX POJEH, IIAHUPOBAThH
paboTy TpyNIbl, pPaMOHAIBHO pPACHPEACTATh MAEATENBHOCTh B HECTaHIAPTHBIX
CHUTYaIMsIX, 3JIeKBaTHO OLIEHMBATH BKJIAJ Ka)KI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHHE
paccMaTtprBaeMoi poOIeMbl,

®IPOSIBIISITH ~ MOTHBAIMIO K  Oyaymeidl mpodeccHOoHanbHOW — JEATENBbHOCTH IO
CHEUUATBHOCTSIM (PU3UKO-TEXHUYECKOTO TMPOQHIIS.

K xonny oOyuenus B 11 knacce nmpeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

® [IOHUMATh POJIb (PU3UKH B SKOHOMUUYECKOU, TEXHOJIOTHYECKOM, COIIMAIbHON U 3THYECKOU
chepax AESITENbHOCTH 4YeNOBEKa, pOoJib U MECTO (PU3UKH B COBPEMEHHON Hay4YHOMH
KapTUHE MUpPA, pOJIb ACTPOHOMHUHM B IIPAKTHMUECKOH JESATENIBHOCTH YEJIOBEKa U
JAIbHEWIIEM  HAy4yHO-TEXHUYECKOM  pa3BUTHM,  3HAQUYEHHUE  OIMCATENIbHOM,
CHUCTEMaTHU3UPYIOMIeH, OOBSICHUTEIIBHOW W TPOTHOCTHYECKOW (DYHKIMH (PU3HUeCcKOM
TEOPUU — DIIEKTPOJAUHAMUKH, CHEIMAIBbHON TEOpUHM OTHOCUTENHbHOCTH, KBAHTOBOMU
¢u3uku, ponb QU3NUECKOW Teopuu B (POPMHUPOBAHUM HPEICTABICHUN O (PU3NYECKOMH
KapTUHE MHUpPA, MECTO (pu3MuecKol KapTHHBI MHUpPa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O PUPOJIE;

® pa3IM4aTh yCJIOBUS NPUMEHHUMOCTH Mojenel (U3NYECKUX TeJ M MPOLECCOB (SABICHHM):
OJTHOPOAHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE TIOJs, TapMOHHMYECKHE
KojeOaHusl, MaTeMaTUYeCKUd MAasATHUK, WACaJIbHBIA MNPYXKUHHBIH  MasTHUK,
rapMOHUYECKHUE BOJIHBI, HJICAIbHBIA KOJIEOATENbHBIA KOHTYp, TOHKAs JIMH3a, MOJeNen
aToMa, aTOMHOT0 s1/ipa U KBAaHTOBOW MOJIEJIH CBETA;

epa3nuyaTh YCcIoBHA (TpaHUIlBl, O00JAaCTH) TNPUMEHUMOCTH (DU3UYECKHX 3aKOHOB,
NOHUMAaTh BCEOOIIMH xapakTep (YHAAMEHTAIBHBIX 3aKOHOB W OTPaHUYCHHOCTD
HCIOJIb30BAaHUs YACTHBIX 3aKOHOB;

® AHAJIM3UPOBATh M OOBACHATH DJICKTPOMATHUTHBIE MPOLECCHl U SABICHUSA, HCIONb3Ys
OCHOBHBbIE TIOJOXEHUS M 3aKOHBI JJEKTPOJMHAMHKU U CHEHHAIbHOM Teopuu
OTHOCHUTEJIBHOCTU (3aKOH COXpaHEHHUs AJIEKTPHUECKOro 3apsia, cuia AMIepa, cuia
JlopeHnia, 3aKOH 3JEKTPOMAarHUTHOM MHAyKiuHM, mpasBwio Jlenma, cBsazp O/1C
CaMOUHIYKIUU B DJIEMEHTE S3JEKTPUUECKON IIeMH CO CKOPOCTHIO M3MEHEHHS CHJIBI
TOKa, TTOCTYJIAThI CTICIIHAIBHON TEOPHH OTHOCUTEIHHOCTH DUHINTEHHA),

® AHAJIM3UPOBATh M OOBACHATH KBAaHTOBBIE MPOIECCH U SIBICHUSI, UCTIOIb3YS MOJIOKECHUS
KBaHTOBOW (u3uku (ypaBHeHue DWHITeHHa i (horodddexTa, MepBbIi U BTOPOM
nocTyNathl bopa, IpUHIUIT COOTHOIICHUS HeompeaenéHHoctel ['eiizenOepra, 3aKOHBI
COXpaHEHHUsI 3apsIOBOr0 U MacCOBOT'O YMCENl U SHEPIUU B SAEPHBIX PEAKLMIX, 3aKOH
pPaIuoaKTUBHOTO pacraja);



® ONTUCHIBATh (DU3MUECKHUE MPOIECCHl U SBJICHUS, UCTIONB3YS BEIMYUHBL: HAMPSKEHHOCTH
JNEKTPUYECKOTO  MOJI, TMOTEHIHUal  DJEeKTPOCTaTHYECKOro  TOJs,  Pa3HOCTb
MOTEHIINAJIOB, JJIEKTPOJBIKYIAS CHJIA, MHIYKIMS MArHUTHOTO IIOJISI, MarHUTHBINA
MOTOK, CWIa AMIiepa, WHIYKTUBHOCTb, JJICKTPOJBIDKYIAS CHJIA CAMOWHIYKIIHH,
SHEPrusi MarHUTHOTO TOJIA MPOBOJHUKA C TOKOM, PENSTUBUCTCKUNA UMITYJIbC, MOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOIHOM YaCTUIIBI, SHEPTHUS U UMIYJIbC (DOTOHA, MACCOBOE
YUCJIO U 3aps]l pa, SHEPTHs CBS3U SAPa;

® O0BSCHATH OCOOCHHOCTH TPOTEKaHHWS (U3UYECKUX SBIICHUM: DIIEKTPOMarHUTHAas
WHAYKIHS, CAMOUHYKIIUS, pe30HaHC, HHTep(depeHIus BOIH, TUPPAKIUs, TUCTIEPCHUs,
NOJTHOE BHYTpEHHee oTpaxkeHue, (potoanekrpuueckuii apdexr (porosaddekr), anpda-
u Oera-pacmaabl  siAep, TramMma-u3inydeHue saep, (GU3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHallu3a U paboThI Jlazepa;

® OIIpENENSITh HANpaBiICHHE HMHIYKIUUM MAarHUTHOTO MOJS MPOBOJHHUKA C TOKOM, CHIIBI
Awmmnepa u cunel JlIopeHia;

®CTPOUTh M300pak€HUE, CO3JaBacMOE€ IIJIOCKUM 3€pKajioM, TOHKOM JIMH30H, |
pacCUUTHIBATh €T0 XapaKTEPUCTUKU;

® IPUMEHATh OCHOBOIIOJIAralOIINe ACTPOHOMUYECKUE TOHATHUS, TEOPUU M 3aKOHBI IS
aHaM3a W OOBSICHEHUS (PU3NYECKUX TIPOIECCOB, MPOUCXOMSIIMX B 3BE3/AX, B
3BE3MHBIX CHCTEMax, B MEXTaJaKTUYECKOW cpele; MABMKCHHUS HEOCCHBIX Tel,
JBOJTIONNH 3BE311 1 Beerenno;

® [IPOBOJUTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (DU3MYECKHX BEIUYUH C HCIOIH30BAHHEM
HPSIMBIX U3MEPEHU, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBAThH PE3YyIbTAThI
MOJIyYUEHHOW 3aBUCHUMOCTH (PU3WYECKHUX BEIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM
aOCONIOTHBIX ~TOTPEIIHOCTeH W3MEpPEeHMid, JIelnaTh BBIBOJLI IO  pe3ylbTaraM
UCCJIEI0BAHMS;

® [IPOBOJIUTh KOCBEHHBIE W3MEPEHHUS (PU3MYECKHX BEIWYMH, TPU ITOM BBIOMPATH
ONTUMANBHBIA METOJ W3MEPEHHs, OIECHUBATh aOCOIIOTHBIE M OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEpPEHU;

® IPOBOAUTH OIBITHI 1O MPOBEPKE MPEATOKEHHOW TUIOTE3bI: TUIAHUPOBATh SKCIEPUMEHT,
coOuparh IKCHEPUMEHTAIbHYIO YCTaHOBKY, aHAIM3UPOBAThH MOIYYECHHBIE PE3yJIbTaThl
U JIeJIaTh BBIBOJ] O CTATyCE MPEAJI0KEHHOU TUITOTE3bI;

® OIIMCBIBATH METO/IbI ITOJIYYE€HUS HAyYHBIX aCTPOHOMUYECKUX 3HAHMIA;

e coOMIOIaTh MpaBWiia 0e30MacHOro TpyJda MPU MPOBEICHUM HCCIECIOBAaHUM B paMKax
y4eOHOr0 SKCIEpUMEHTa, MPaKTUKyMa U y4eOHO-HCCIEeOBAaTeNIbCKOW U MPOEKTHOM
JESTENIbHOCTH C WCIOJIh30BAHUEM HU3MEPHUTEIBHBIX YCTPOWCTB H JIADOPATOPHOTO
00opyIoBaHus;

e pemiath pacu€THHIC 3aJ]a4M C SIBHO 33JJaHHOM M HESIBHO 3aJJaHHON (PU3UYECKON MOJIEINBIO:
HAa OCHOBAaHMM aHalu3a YCJIOBUA BBIOMpaTh (U3HUECKHE MOJENH, OTBEYalollne
TpeOOBaHUSAM 3a/la4yM, TPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
(GU3HYECKUX TEOPH MPU UCIOIB30BAHUN MATEMATHUYECKUX METOJOB PEIICHUS 3aad,
MPOBOAMTH PACUETHl HA OCHOBAHWU UMEIOIINXCS JTaHHBIX, aHAM3UPOBATh PE3yIbTaTh
U KOPPEKTUPOBATH METO/IbI PEIICHUS C YIETOM MOTyUYEHHBIX PE3YyIbTaTOB;

e peliaTh Ka4eCTBEHHBIE 3a/1aud, TPeOYIOIMe MPUMEHEHUS 3HAHUW W3 Pa3HBIX Pa3/IelioB
Kypca (U3MKH, a TakKe HHTEerpaluy 3HaHUM W3 JPYrHuX MPEeIMETOB €CTECTBEHHO-



HAy4YyHOTO IIMKJa: BbICTpanBaTh JIOTHMYECKYIO ILIETIOYKY PpacCyKICHHIl ¢ omopoil Ha
W3YYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHHUS,

® [ICII0JIB30BAaTh TEOPETUYECKHE 3HAHUS ISl OOBSACHEHUS OCHOBHBIX MPUHIHUIIOB pabOTHI
U3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

® IPUBOJIUTH MIPUMEPHI BKJIa/Ia POCCUNCKHUX U 3apyO0ekKHBIX yUEHBIX-PU3UKOB B Pa3BUTHE
HAyKW, B OOBSICHEHHE TIPOIECCOB OKPYKAIOIIEr0 MHpPA, B PA3BUTHUE TEXHHUKU U
TEXHOJIOTHIA;

® AHATM3UPOBAThH U OIICHUBATH MOCIIEACTBUS OBITOBOI U MPOU3BOJCTBEHHON NEATEIBHOCTH
YEeJIOBEKa, CBSI3aHHOMW ¢ (PU3MUYECKUMHU TMPOIECCaMH, C TO3HUIMK IKOJIOTHYECCKOM
0€30MacHOCTH, NPEICTaBICHUH O palUOHAIBHOM MPUPOJIONOIL30BAaHUHU, a TaKKe
pasyMHOM MCIOJIb30BAaHUU JOCTHKEHUM HAyKHM W TEXHOJIOTMH IS JalbHEWILIEro
Pa3BUTHS YEIIOBEUECKOTO OOIIECTBA;

® [IPUMEHSATh PA3IUYHbIE CIIOCOOBI PabOThl ¢ MHPOPMAIUEH (PU3NIECKOTO COJCpPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIMOHHBIX  TEXHOJOTMH, TIpHU  3TOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMALlMOHHBIE  TEXHOJOTMHM  JUIsl  TOMCKA,
nepepabOTKU M TpPeAbsSBICHUS Y4eOHOW M HAYYHO-TIOMYJSApHOH HHGOpMAIUH,
CTPYKTYpUPOBAaHHUS W HMHTEPHpPETAlud HWHPOPMAIUH, MOIYUYEHHOW W3 pa3IHMYHBIX
MCTOYHUKOB, KPUTUUECKH aHAIU3UPOBATH MOJIy4aeMyl0 HHQOPMAIIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U HA OCHOBE aHalu3a
UCTOYHHKA UH(POPMALIUY;

®IPOSIBJIATh ~ OpPTaHM3AIOHHbIE W  [O3HaBaTEJIbHbIE YMEHHUS CAMOCTOSITEILHOTO
NpUOOpPETEHUs HOBBIX 3HAHWW B TIPOIECCE BBITIOJHEHUS TMPOCKTHBIX M Yy4eOHO-
UCCIIEI0OBATEIbCKUX PaldoT;

epaboTaTh B TPYIIE C HCIOJHEHUEM pPA3IUYHBIX COLMATBHBIX POJICH, TUIAHUPOBATH
paboTy TpymIbl, palMOHATBHO PACIPEACTATh EATEIBHOCTh B HECTaHAAPTHBIX
CUTYallUsX, aJleKBaTHO OLICHUBATh BKJIAJ Ka)KJOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE
paccmaTpuBaeMoil mpoOIeMbl;

®IIPOSIBJIATH  MOTHUBALIMIO K  Oyaymedl  npodeccnoHalbHOM — IEATENIbHOCTH IO
CIENUATLHOCTSAM (PU3UKO-TEXHHUECKOTO MPODUIISL.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Guzuka, 11 knace/ Kabapaun O.®D., 'mazynos A.T., Opsios B.A. u apyrue;
nox penakiuent [Tuackoro A.A., Kabapauna O.®., AkiimoHepHoe 00I1eCTBO
«M3parensctBO «IIpocBenienne»

» ®usuka, 10 kimace/ Kabapaun O.®., Opnos B.A., OBenuunk O.E. u apyrue;
nox penaknueit [Tuackoro A.A., Kabapauna O.®., AkiimorepHoe o00IIeCTBO
«3narensctBO «lIpocBemienue»

» Gusuka (B 2 yactax), 10 knace/ I'ennenmreiin J1.O., Bynarosa A.A.,
Kopuunbser W.H., Komkuna A.B.; non penakmnueit Opiora B. A., O0miectBo ¢
orpaHUYeHHON 0TBETCTBEHHOCTHI0O « BMMHOM. JlaGopatopus 3HaHUI;
AxmmonepHoe obmiectBo «M3aarenberBo «lIpocBemenne»

» ®usuka (B 2 vactax), 11 knacce/ I'enpenmreitn J1.O., bBynatoBa A.A.,
Kopuunses U.H., Komkuna A.B.; mox penakuueit Opiosa B.A., Ob6mectBo ¢
orpaHUYeHHON 0TBETCTBEHHOCTHI0O « BMMHOM. JlaGopatopus 3HaHUI»;

AxnnonepHoe obmectBo «M3aarensctBo «IIpocBemienne»

METOANYECKUE MATEPHUAJIBI IUISA YUUTEJIA
dwusuka, 10 knacc : nunakruaeckuii matepuan/ Mapon A.E., Mapon E.A.,
OO01IeCcTBO ¢ OTPAaHUYCHHOM OTBETCTBEHHOCTHIO «3marenscTBo «JIpodar

®dusuka, 11 knacc : guaakruaeckuii matepuas/ Mapoun A.E., Mapon E.A.,



OO01IeCcTBO ¢ OTPAaHUYCHHOM OTBETCTBEHHOCTHIO «3marenscTBo «JIpodar
®dwusurka, moypodHsie pazpadborku,10 kmacc/ Caypos F0.A., AkunonepHoe
obmectBo «M3aatenbcTBo «lIpocBemenne»

dusuka, noypounslie pazpadbortku,l1 kmacc/ Caypos F0.A., AkinonepHoe
obmectBo «M3aatenbcTBo «lIpocBemenue»

YHuBepcanbHbIe TOypOYHBIe pa3paboTku no gusuke, 11 kmacc / Bonkos B.A.

AxkuuonepHoe obmiectso "M3narenscTBo "Bako"

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET
https://lesson.edu.ru/
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