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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe HAa ypoBHE cpeaHero oOmero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUW M TpeOOBaHWUU K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOU
nporpammel, npeActaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM ¢denepanpbHO paboueit
nporpaMMbl BocniuTanuss W Kounenuuu mnpenopaBanusi ydeOHOro mnpenmera «®DPusumka» B
oOpa3oBaTenbHBIX  opraHu3anusx Poccuiickoit  ®enepanuu, pealu3ylOIIUX OCHOBHBIC
o0Opa3oBaTeNibHbIE IPOTrPaAMMBbI.

[Iporpamma 1o ¢Qusuke omnpenenser o0sA3aTeTbHOE MPEAMETHOE  COAEpKAHUE,
YCTAQHABJIMBAET PEKOMEH]IYEMYIO IOCJIE0BATEIbHOCTh M3YUEHHUS TEM U PAa3/eloB y4eOHOTro
npeaMera ¢ yu4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOTro
mporiecca, BO3PAaCTHBIX OcCOOGHHOCTeW oOywaromuxcs. IIporpamma mo ¢Qusuke maér
MPEJICTAaBICHUE O LESIX, COJACpKAaHUM, OOIIel cTpaTeruu oOy4deHUs, BOCIIUTAHUS U Pa3BUTHUS
o0yyaromuxcs cpecTBaMu yuyeOHoro npeamera «Pusnka» Ha yriry0JaEHHOM ypoBHe.

Wzydenne kypca ¢U3MKH yrIyOJNEHHOTO YpPOBHS IIO3BOJIAET pPEaJM30BaTh 3aJaud
npodeccuoHaNbHOM OpPHEHTAllMK, HANpaBJI€HO HA CO3[JaHUE YCJIOBHM IJIsi MPOSBIEHUS CBOMX
UHTEJJICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOy4YalolmuMcsi, KOTOpbIE
HEOOXOAUMBI Ui  TPOJNOJKEHHsT OOpa3oBaHHMs B OpraHM3alusaX Mpo(dhecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUUECKUM U MHKCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mno ¢usmnke ompenensioTcs MIIaHUPyEMble Pe3ylbTaThl OCBOCHHS Kypca
bu3MKM Ha YpOBHE CpeAaHero oOmero o0pa3oBaHUsA: JWYHOCTHBIC, METANpeIMETHBIC,
npeaMeTHbIe (Ha yriayOnéHHOM ypoBHE). HaydHO-METOq0I0THYecKol OCHOBOM sl pa3paboTKu
TpeOOBaHUN K JMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM pe3yibTaTaM OOydaroIuxcs,
OCBOMBIIIMX ITPOrpamMMy 1o (U3HKE Ha YPOBHE CPEAHETO 001Iero oOpa3oBaHus Ha YriIyOJIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-ESTEIbHOCTHBIN MOAXO/.

[Iporpamma no ¢pu3KKe BKIIOYAET:

IUTaHUPYEMbIE PE3yJbTaThl OCBOEHHUS Kypca (DU3MKH Ha YriyOJIEHHOM YpOBHE, B TOM
YHCcIIe MPEeIMETHBIE Pe3yIbTAThI 110 roJIaM 00y4eHuS;

coJiep;kaHue yuyebHoro npeamera «Pu3nka» Mo rogam o0ydeHusl.

[Iporpamma mo ¢u3NKe MMeeT NPUMEPHBI XapakTep U MOKET OBbITh MCIOIb30BaHA
YUUTENAMHI (PU3UKH JUIsI COCTABJICHUS! CBOMX PabOUUX MPOTPaMM.

[Iporpamma 10 (¢U3MKE HE CKOBBHIBACT TBOPYECKYIO WHUIMATUBY Yy4YUTeNned u
MPEIOCTABIsAET BO3MOXKHOCTH [UIsI peaju3alud pPa3IMYHBIX METOJWYECKHUX TOJIXOJO0B K
npenofaBaHuio (GU3NKKM Ha yriayOJIEHHOM YpOBHE INpPHU YCIOBUM COXpaHEHUs 00sS3aTelbHON
YacTu COAEp KaHus Kypca.

du3mKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KAUeCTBE Y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYXKaroliemM MHpE.
[[IxonbHBIA Kypc GU3UKH — CHCTEMOOOpa3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUEH, Ouosorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTUBHOE
npuMeHeHne (PU3WYECKUX 3HAHWM OMpPEACNNIIO XapakTep W OypHOE pa3BHTHE Pa3HOOOpPA3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIY4YEHHs] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBaMH. M3yuyeHue (U3MKM BHOCHUT OCHOBHOHM BKJIax B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa oOydaromerocs, B (OpMHUpOBaHUE
YMEHHM MPUMEHATh HAYUHBIH METOJ] [IO3HAHUS MTPU BBIIOJHEHUH UMH YU€OHBIX UCCIIEAOBAHUM.



B ocHOBYy Kypca pu3nKu Ha ypoBHE CpPEIHETO OOIIero oOpa3oBaHUs MOJIOKEH PSII UICH,
KOTOpPbIE MOKHO paccCMaTpUBaTh KaK MPUHIIMIIBI €TI0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SIBIISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (DM3HMKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOU (U3HKHU.

Hoea zenepanuzayuu. B coOTBEeTCTBUM C HeW Marepwan Kypca (QHU3UKH O0O0BEAWHEH
BOKpPYT (usnueckux teopuil. Benymmm B kypce siBiasiercss (GOpMUpPOBAHHE IMPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BEUIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuzanus mpeanoyiaraeT UCIoIb30BaHNE TYMaHUTaApPHOTO
noTeHImana GU3NYecKoi HayKu, OCMBICIICHUE CBS3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoea npuxnaonoui Hnanpagnennocmu. Kypc ¢Gusuku  yrayOonéHHOTO — ypOBHS
IpeJoiaraeT 3HaKOMCTBO € IIUPOKUM KPYrOM TEXHMUYECKUX U TE€XHOJIOTUYECKUX MPHUIIOKEHUMN
U3YyYEHHBIX TEOpUH U 3aKOHOB. [Ipu 3TOM paccMarpuBarOTCA Ha YpOBHE OOLIMX MpeICTaBICHUM
U COBPEMEHHBIC TEXHUYECKHE YCTPOHCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS DJIEMEHTOB COJIEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CyX AeHUs Mpo0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

OcBoeHue conepkaHus MPOTrpaMMbl MO (U3HKE TOJKHO OBITH MOCTPOSHO Ha MPUHIUIAX
CUCTEMHO-/IeATeIbHOCTHOTO noaxoa. /s ¢usuku peanuzanus 3TUX TPUHLKIIOB 6a3upyeTcs Ha
UCITIOJIb30BAaHUU CAMOCTOATEIBHOTO HKCIEPUMEHTa KakK IOCTOSHHO JeHCTBYIOIIEro (Qaxropa
yuebHoro mporecca. [l yrmyOn€HHOro YpoBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHUYECKOT0 HKCIEPUMEHTa, BKIIOYAIOMIETO0 (POHTAIbHBIE YYEHHYECKHE OMbIThl MpU
M3yYEeHUHW HOBOT'O MaTepHayia, J1TabopaTOpHbIe pabOThl W PabOThI MpakTUkyMma. [lpu 3TOM
BO3MOXHBI /IBa crioco0a peayin3auuu (GU3MYECKOro MpakTukyma. B mepBoMm ciiyyae MpakTHKyM
npoBoauTcs au6o B koHue 10 u 11 kimaccoB, nmb0 mociae MmepBoro M BTOPOrO MOJIYrOAMNA B
KKIOM U3 3TUX KiaccoB. BTopoii crmoco6 — 3To mHTerpanus paboT NMpakTUKymMa B CHUCTEMY
1abopaTOpHBIX PabOT, KOTOPHIE TPOBOSATCSA B TpoIiecce M3ydeHus pasaena (temsl). [Ipu sTom
1o paboTaMH MPAaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE UCCIIeI0BaHNEe, KOTOPOE TMPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOTO, 000OIIEHHOTO BUAA O€3 MOMIArOBOM HHCTPYKITHH.

B mporpamme no pusuke cucremMa yYeHHYECKOTO SKCIEPUMEHTA, JTAOOPATOPHBIX padoT U
MpPaKTUKyMa MpeJCTaBlIeHa eAUHBIM MepeyHeM. BriOop TeMaTHKy ISl STUX BUJOB YYEHUYECKHUX
NPaKTUYECKUX PAa0OT OCYLIECTBISETCS YYaCTHHUKAMH O00Opa3oBaTeIbHOIrO Ipoliecca MUCXONs U3
0COOEHHOCTEH TOYpOYHOTrO IIJIAHWPOBAHUS U OCHAIleHUs KaOuHera ¢usuku. [lpu sToM
oOecrieunBaeTcs OBJaJieHHE OOYYaIOIIMMUCA YMEHHSIMH MPOBOJIUTH MNpPSMble M KOCBEHHbBIE
U3MEpPEHUs, UCCIIEJOBAHMSI 3aBHUCUMOCTEH (M3MYECKUX BEIMYMH U TMOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEUIOKEHHBIX THIIOTES.

Bonbioe BHUMaHUE yIenseTcsl peleHHI0 pacu€éTHBIX U KayecTBEHHBIX 3a1ad. [Ipu sTom
JUIsL pacu€THBIX 3a7lady IMPUOPUTETOM SIBIISIIOTCS 3a/1a4il C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
buznyecKkoil MoJiebI0, MO3BOJISIIOIINE MPUMEHATh U3YyYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3ziena Kypca, Tak M MHTETpUpys NpUMEHEHHE 3HAaHWU W3 pa3HbIX pas3zaeinoB. s
Ka4eCTBEHHBIX 3a/lad TNPHOPUTETOM SIBJSIIOTCS 3aJaHUsl Ha OOBsSCHEHHE/TIpeCcKa3aHHe
NpOoTEeKaHUs (U3UIECKUX SIBJICHUN M MPOIECCOB B OKPYXKAIOIICH >XKU3HHU, TpeOyroIre BeIOOpa
buznyecKoil MoAenu A CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY
o0ecreyeHn0 y4eOHOro mporecca Kypc (pu3Mku yriayOi€HHOrO ypOBHS Ha YpPOBHE CpPEIHEro
o0miero o0Opa3oBaHUs JIOJDKEH H3y4daThCs B YCIOBHSIX NpeAMETHOro kabuHera. B kaOunere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JTabopaTopHOE 000PYIOBAHNE /TSI BBIMOJHEHUS YKa3aHHBIX
B MpOTrpaMMe Mo (PU3MKE YUSHHUECKHX OIBITOB, JIJAOOPATOPHBIX PadOT M paboT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000py10BaHHE.

JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C MPHHLIUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH W OOECIEUMBACT MOCTAHOBKY IEPEYNCIICHHBIX B IMPOrpaMMe 10
(¢u3nKe KIFOYEBHIX JAEMOHCTPALMK JJISl HMCCIEOBAHUS W3y4aeMbIX SIBIICHHHA W TIPOIIECCOB,
HMIIUPHYUECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPHUMEHEHHIH.

JlaGopaTtopHoe 00OpYyZOBaHUE IJISi YUYEHHUECKUX MPAKTHUECKUX paboT ¢GopMmHpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M oOOecreurBacTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
obOyvaronuxcsi. TeMaThueckre KOMILUIEKTHI JIa0OpaTOpHOro 0OOpYIOBaHUS JOJIKHBI OBITh
MOCTPOCHBI Ha KOMILJICKCHOM HCIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3KUKH B 00111eM 00pa30BaHHUM SBJISIOTCS:

(dbopMHpOBaHUE UHTEPECA U CTPEMIICHHUST 00YUJAIOMIMXCSl K HAYYHOMY W3YYEHUIO MTPUPO/IHI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BuUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUs U (HOpMHUpOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHUSIM,

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3y4YCHHUS OCHOB CTPOCHUS
MaTepuy U GyHIaMEHTAIBHBIX 3aKOHOB (PH3HUKH;

¢dopmupoBaHrue YMEHHMH OOBSCHATH SBJICHUS C UCIOJIb30BaHUEM (PU3MUYECKUX 3HAHMHA U
HAYYHBIX JOKa3aTeIbCTB;

(dopMHEpOBaHUE TIPEACTABICHUNH O PONM (U3UKU ISl Pa3BUTHUSl IPYTHX E€CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTUH;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cepax Oymymeid mnpodeccuoHanbHOM
NeSITEIbHOCTH, CBSI3aHHBIX C (DU3MKOHM, MOATOTOBKA K JalbHEHIIeMy OOYYEHHIO B 3TOM
HaIpaBJICHUH.

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

npuoOpeTeHne CHCTEMbl 3HAHMK 00 O0mUX (PU3NUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAaX,
TEOPHSIX, BKIIFOUAsT MEXAHHUKY, MOJICKYIISIPHYIO (DU3UKY, DIIEKTPOAMHAMUKY, KBAHTOBYIO (H3UKY
U 3JIEMEHTHI aCTPO(U3HKH;

¢dopMHupoBaHUE YMEHUI IPUMEHATHh TEOPETHUECKUE 3HAHUS A1 O0BSICHEHUS (PU3NIECKUX
SIBJICHUI B TIPUPOJIC U ISl IPHHSTHUS MPAKTUICCKUX PEIICHUI B IOBCEAHEBHOM KU3HH,

OCBOCHHE CIIOCOOOB pPEIICHUS Pa3IMYHbBIX 33/1a4 C SBHO 33JJaHHOHN (U3NYECKON MOJIENBIO,
3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOATENbHOE CO3AaHuEe (U3UUECKON MOJENH, aJeKBaTHOM
YCIIOBUSIM 33J1au¥, B TOM YHCJIE 3a/1a4 HH)XKEHEPHOTO XapaKTepa;

NOHMMaHWe (PU3MYECKMX OCHOB M TPHHIUIOB JEHCTBHS TEXHUYECKHX YCTPOWCTB W
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUS M IPOBEACHUS (DU3NYECKUX
HKCIIEPUMEHTOB, aHAJIM3a W MHTEpIpeTanuu WHPOpMAlNU, ONpPEACNCHHUs JOCTOBEPHOCTH
MOJTYYCHHOTO Pe3yJIbTara;

CO3/IaHUE YCJIOBUM ISl Pa3BUTHS YMEHHH MPOEKTHO-UCCIEAOBATEIbCKON, TBOPUYECKOM
NesITeIbHOCTH;



pa3BuTHe uHTEpeca K chepam npodecCHOHATTbEHON ASITEIHPHOCTH, CBSI3aHHON ¢ (DU3UKOM.

B coorBerctBun ¢ TpeboBanusMu PI'OC COO yrnyOnEHHBI YypOBEHb H3Y4YEHUS
yueOHOoro mpenmera «®Pusmka» Ha YpPOBHE CpEIHEro o0Iero o0pa3oBaHUS BBIOMpAETCS
00yJaronuMucs, TIAHUPYIOIMKUME TMPOJAOHKEHHE 00pa3oBaHUs IO CHEIUATBHOCTIM (PU3HKO-
TEXHUYECKOTO MTPOQHIIS.

Ha u3yuenue ¢pusuku (yriyOnéHHbIN ypoBEHb) HAa YPOBHE CpeAHEro o01iero oopa3zoBaHus
orBoautcs 340 wacos: B 10 kimacce — 170 yacos (5 yacoB B Henenmo), B 11 kimacce — 170 gacos (5
YacoOB B HEJICIIO).

[Ipennaraemselii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
SIBIISIETCSL PEKOMEHJOBAHHBIM, Y4YUTENb JIelaeT BBIOOp IMPOBENEHHUs IA0OpPaTOpPHBIX PadoOT U
OIIBITOB c y4E€TOM VHIUBULYAIbHBIX ocoOeHHOCTeH 00yYaromuxcs.



COJEP)KAHUE OBYYEHUA
10 KUIACC

Paznen 1. Hayunblii MeTO/ MO3HAHUSA PUPOIBI.

Odusuka — (yHIaMEHTaNbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMIbBI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mo3HaHus npuposl. Habmonenue u skcriepuMenT B
buzuke.

CniocoOn1 n3mMepeHus: GU3MYECKUX BEIMYMH (aHAJIOTOBBIE M IMHU(POBBIE W3MEPUTEIbHBIE
nprOOPbI, KOMITBIOTEPHBIC JATYUKOBBIE CUCTEMBI).

[MorpemHocTn U3MepeHnit GU3NUECKUX BEIUIUH (a0COTIOTHAS M OTHOCUTEIbHAS).

MopenvupoBanue (GU3MYECKUX SBJICHHH W MPOILECCOB (MaTepHalibHasl TOYKa, aOCOIIOTHO
TBEPJIOE TEII0, UACATbHAS KUAKOCTh, UACATbHBIN Ia3, TOYCUHbIN 3apsn). [ unoreza. dusnueckuii
3aKOH, TPaHULIbI ero npuMeHuMocTH. Dusnyeckas Teopus.

Ponp um Mmecto Qu3uku B (OPMHPOBAHUM COBPEMEHHON HAaydyHOW KapTUHBI MHpa, B
MPAKTUYECKOM NS TETLHOCTH JIIOICH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmMuKym.

WN3mepenue cunbl TOKa M HAOpsDKEHUS B IEMM MOCTOSHHOIO TOKa MPU MOMOIIU
AHAJIOTOBBIX U UG POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1udpoBoit madoparopueit mo ¢usuke. [Ipumepsr nsmepenust GpuznyeckKux
BEJIMYMH IIPU TOMOIIY KOMITbIOTEPHBIX JATYHUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe nBukeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOro aBmxkeHus. Cucrema
OTCYETA.

[Ipsimas 1 oOpaTHas 3a7ja9 MEXaHHUKH.

Panunyc-BekTop MaTepHallbHOW TOYKH, €r0 MPOEKIMH HAa OCU CHUCTEMbl KOOpAHMHAT.
TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUKH, UX MPOEKIIMU HAa OCHU CHCTeMbl KoopAuHaT. ClloKEeHUE MepeMenieHud U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOJIUHENHOE IBHKEHUE. 3aBUCUMOCTh KOOPAUHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepuaibHONW TOUYKU OT BPEMEHH U UX TpapuKu.

CBobosnHoe maneHue. YCKOpeHHe CBOOOIHOro majaeHus. J[BuxeHue Tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEpUATIbHON TOUKU
OT BPEMEHH M MX IpapuKH.

KpuBonunelinoe nBuxeHue. J[BuxeHne MaTepruanibHOM TOUKHU MO0 OKPYXHOCTU. YTJIOBAs U
auHelHas ckopocTb. Ilepmon u wacrora oOpamienus. LleHTpocTpemuTenbHOE (HOpMalbHOE),
KacaTeJbHOE (TAaHTCHIIMATLHOE) U TIOJTHOE YCKOPEHUE MATEPUATBHON TOUKH.

TexHuueckne YCTpPOHCTBA M TEXHOJOTHYECKHE IMPOLECCHl: CHUIOMETP, IBUKECHHE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIe U PEMEHHBIE epeaadu, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UIUTFOCTPALUS KHHEMATHUYECKUX XapaKTEPUCTUK JIBHXKECHHUSI.

CrocoOBI HUCCIIENOBAHUS IBUKECHUN.

Wnmoctpanus npeaenbHoro nepexoaa U u3MepeHue MTHOBEHHONW CKOPOCTH.



[IpeoOpa3zoBaHne MBIKEHHI C UCTIOIB30BAHHEM MEXaHH3MOB.

[Tanenue Ten B BO34yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpOoIIeHHOro MO/ YIJIOM K TOPU30HTY M TOPHU30HTANIBHO.

HampaBnenue CKOpoCTH MpU ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBOi CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTeW, TPACKTOPHUIl, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tela B Pa3HbIX
CHCTEMax OTCUETA.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

WN3mepenne yckopeHUs TMpU MOPSIMOJMHEMHOM PAaBHOYCKOPEHHOM JIBUOKEHUH IO
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BpPEMEHHM NP PAaBHOYCKOPEHHOM JIBUKEHHUH.

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

W3ydenune nBuxeHus Tena, OpPOIIEHHOTO TOPU3OHTAIBHO. [IpoBepka runore3sl 0 mpsMon
MPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTHIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TENA.

N3yuenue ABMKEHUS Teja MO OKPY>KHOCTH € TOCTOSIHHOM 110 MOIYJIIO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH Tiepuoja OOpalleHHs KOHWYECKOro MasiTHUKa OT €ro
napameTpoB.

Tema 2. /lunamuxa.

ITepBoiii 3akoH HptoToHa. HepunaibHbie CUCTEMBI OTCUETA. [[pUHIIMTT OTHOCUTENBHOCTH
lanunes. HennepuuansHble CUCTEMBI OTCUETA (OTpEAeTIEHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3unuu Cuil.

Bropoii 3akon HeroToHa 1711 MaTepuaibHON TOUYKH.

Tpetuii 3akoH HproTOHA 1J11 MaTepUaIbHBIX TOUEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPAaBUTALMOHHON 1 HHEPTHON MacCCHI.

Cuna TsoKecTH. 3aBHUCHMOCTh YCKOPEHHS CBOOOJHOTO TIQJCHUS OT BBICOTHI HaJ
MOBEPXHOCTHIO IIJIAHETHI M OT reorpaduueckoil mupoThl. JIBM)KeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOpOCTb.

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

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHUS CKOJIBXKEHUS M CUja TPEHUS IOKOS.
Koaddunument tpenus. Cuna conpoTUBIEHUs NpU ABUKEHUU Teja B KUAKOCTU WM rasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOT'O IBH>KCHHUS.

JHasnenue. 'mapocratnueckoe nasinenue. Cuia Apxumena.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTUYECKUE MPOLECCHl: MOAIIUIHUKY, JABUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habnronenne ABMKEHUS TEN B MHEPIHAIBHBIX M HEUHEPIIMAIBHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCHUTEIBHOCTH.

KaueHne nByX HMIMHIPOB WJIM IIApOB Pa3sHOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACUCTBYIONIEH MPHUIIOKEHHBIX K TEIIy CHJI C TPOU3BEICHUEM MAcChl Tea
Ha €r0 YCKOPEHUE B UHEPLUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHMKAIOIINX B PE3YJIBTATE B3aUMOICHCTBUS TEI.

N3MmepeHne mace 1o B3auMOJIEHCTBUIO.

HesecomocTts.



Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUN.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NTOKOSI, KAUEHUS U CKOJIbKEHMUSL.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

N3mepenne paBHOIEHCTBYIOMIEH CHJI TIPH JIBHOKCHUH OpycKa M0 HaKJIOHHOM TIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCHMMOCTH BpPEMEHHM JABIDKEHHsS Opycka IO HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €r0 MacChl.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOUIUMX B MPYKUHE U PE3NHOBOM
obpasrie, oT ux nedopmaruu.

W3ydenue qBUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON dyepe3 JIErKuid OJI0K.

N3mepenune ko3 puimeTa TpeHusl Mo BEIMYUHE YTIIOBOr0 Kod(UIMeHTa 3aBHCUMOCTH
Frp(N).

HccnenoBanue nBwxeHUs Opycka IO HAKJIOHHOM IUIOCKOCTH C TEepEeMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydyeHne nBuxKeHMs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynarenbHoe UM BpallaTesbHOE JABHKEHUE TBEPIOTO Tena.
MOMEHT cuiibl OTHOCHUTENBHO Ocu BpameHus. [lnedo cunbl. CinokeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBeCUsl TBEPIOTO TeEaA.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InuyHOE PABHOBECHE.

TexHu4yeckue yCTpONCTBA M TEXHOJIOTMYECKHUE IMPOLECCHI: KPOHIUTEHH, CTPOUTEIBHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccenenoBanue ycaoBuil paBHOBECUS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLEHHUS.

KoHcTpyrnpoBanue KpOHIITEHHOB U PaCUYET CUJI YIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOILETO IUION[aAb ONOPBI.

Tema 4. 3aKkonvl COXpaHeHUA 8 MEXAHUKE.

NMiynsC MaTepHalbHOW TOYKH, CUCTEMBI MaTepHANbHBIX TOYeK. L[eHTp macc cucTeMsbl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHNUH LIEHTpa Macc.

NMnynbe cuibl 1 UI3MEHEHHE HMITYJIbCA TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MoMeHT wuMmmynbca MaTtepuanbHOM TOYKU. [IpelncraBieHue O COXpaHEHMH MOMEHTa
MMITYJIbCa B LICHTPAJIbHBIX MOJISIX.

Pabora cunel Ha MajoM M Ha KOHEYHOM IepeMelieHuu. ['paduyeckoe mpeacraBieHue
paboTHI CHITBI.

MOIIHOCTD CHIIBI.

Kunernueckast sHeprus MatepuajbHONW TOYKH. Teopema 00 HM3MEHEHHH KHHETHYECKOU
SHEPIrUU MATEPUATILHON TOYKH.

[ToTeHumanpHple U HEMOTEHUHANbHBIE cuibl. [loTeHnmanbHas >Heprus. [loTeHnmanbHas
SHEpPrusl ynpyro AegopMuUpoBaHHOM MpyxuHbl. [loTeHnnanbHast SHEPrUus Teaa B OAHOPOJHOM



rpaBUTAaMOHHOM Tosie. [loTeHnanbHas SHeprus Teiaa B TPaBUTALMOHHOM I0JI€ OJHOPOIHOTO
nrapa (BHYTpH U BHe 11apa). Bropast kocMudeckasi CKOpoCThb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTCHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW IHEPTHH CHUCTEMBI
TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKON YHEPIUH.

VYrnpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymnu s UACANbHOM SKUAKOCTHM KakK CIEACTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUH.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: JIBM)KEHHE PAKET, BOJOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3MepeHne MOIIHOCTH CHUJIBI.

N3meHeHne sHEpTuu Tema Mpy COBEPIIICHUH PabOTHI.

B3anMHuble npeBpaleHuss KMHETUYECKOM W NOTCHIUAJIBHOW 3HEPrui IpU IEHUCTBUM Ha
TEJIO0 CHUJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Mpu CBOOOTHOM MaJCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuKym.

N3mepenue umnyinbca Teaa mo TOPMO3HOMY MYTH.

W3mepeHue cuibl TATH, CKOPOCTU MOJIENH 3IEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHHS UIMITYJIbCA TENa C UMITYJIbCOM CHUIIBIL.

HccnenoBanue coxpaHeHus UMITYJIbCa IPU YIPYTrOM B3aHMOJICHCTBHH.

H3mepeHne KHNHETUYECKON SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHEHHE N3MEHEHHS TTOTCHIIMAIIBHOW SHEPTUH MIPYKUHBI C PAOOTOM CHIIBI TPEHHS.

Omnpenenenue pabOThI CHIIBI TPEHUS TIPU ABUKEHUHU TeJa MO0 HAKIIOHHOW MJIIOCKOCTH.

Paznea 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopul.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIsApHO-KHHeTnuecko Teopun (MKT), ux ombiTHOE
obocHnoBanue. Juddysusa. bpoyHoBckoe nBmkeHHe. XapakTep ABMIKEHUS M B3aUMOJCHCTBUS
YacTHIl BellecTBa. MoJieNu CTPOCHHSI Ta30B, KUAKOCTEH U TBEPIBIX TE U OOBSICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE OSTUX Mojened. Macca u pasmepbl Mojekyn (atomoB). KomudecTBo
BemectBa. [locrosnnas ABoraapo.

TennoBoe paBHOBecwe. Temmeparypa u crnocoObl €€ m3mepenus. lllkama Temmeparyp
Ilenbcus.

Mogenb uaeanbHOTO Tra3a B MOJICKYJAPHO-KMHETUYECKOW TEOpUU: YaCTHIlBl Ta3a
JBHKYTCSI XAaOTUYECKH U HE B3aUMOJCHCTBYIOT APYT C APYTOM.

["a3oBbic 3akoHBI. YpaBHeHHe MenaeneeBa—Kmnaneiipona. AOcomoTHas Temmeparypa
(mkama Ttemnepatyp KensBuna). 3akon Jlanmerona. M3ompomecchl B HeadbHOM rase ¢
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MPOLECCOB: U30TepMa,
M30x0pa, n3obapa.

CBA3b MEXKIYy [OaBJICHUEM M CPEIHEN KUHETUYECKOW »JHEprue MOoCTyNnaTeIbHOro
TEIJIOBOTO JIBMJKEHHMSI MOJIEKYJI HACAIbHOr0 ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJSPHO-
KHHETUYECKON TEOPUHU UACAIBHOIO rasa).

CBs3b  aOCONMIOTHOM  TeMmmepaTypbl TEPMOJWHAMHYECKOM CHCTEMBI CO  CpemaHei
KMHETUYECKOM 3HEprueil NoCTynaTeNbHOr0 TEMIOBOIO JBUKEHNS €€ YaCTHL.



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

Hemoncmpayuu.

Mopenu nBUKEHNS YaCTHUL] BELIECTBA.

Monenb OpOYHOBCKOTO JIBUKEHHUSL.

Buneoponuk ¢ 3anuchio pearbHOro OpOYHOBCKOTO IBUKCHHUS.

Juddyzus KuaKocTen.

Mogens onbiTa lllTepHa.

[TputspkeHne MOJIEKyI.

Mogenu KpUCTaUIMYECKUX PELIETOK.

Habmionenue u nccnenoBanue U30MpoIECcCOB.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomul, RPAKMUKyM.

HccnenoBanue npoiiecca yCTaHOBIECHUS TEMIOBOTO PaBHOBECUS MIPU TEINIOOOMEHE MEXKIY
ropsiuei U XOJIOAHOU BOJOM.

W3ydenne wn30TepMHUECKOro mporecca (PEeKOMEHJ0BAaHO HMCIIOJIb30BaHHE IUPPOBOH
nabopaTopun).

N3yueHnne n30X0pHOro mporecca.

Wzydenue n3obapHOro mporuecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbl.

Tepmomunamuueckass  (TJ[)  cucrema. 3agaHue ~ BHEIIHUX  YCJIOBUM 1A
TEPMOJAMHAMUYECKOM CUCTeMbl. BHemHue u  BHyTpeHHue mapamerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CpeAHUE 3HAUYECHMS] BETUYUH, OMHUCHIBAIOUIUX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayano tepMmoauHamMuk. CaMOIIPOU3BOJIbHAS PETAKCALNS TEPMOAMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mogenp wuaealbHOr0 Tra3a B TEPMOAMHAMUKE — CHCTEMa YpaBHEHUMN: YypaBHEHUE
MenneneeBa—KianeiipoHa U BbIpaX€HHE IJIsl BHYTPEHHEW 3HEPTUH. Y CIOBUS NPUMEHUMOCTH
9TOM MOJENM: HU3KAasl KOHLEHTpAlWs YacTHIl, BBICOKME TeMmIeparypsl. Beipaxkenue s
BHYTpPEHHEN 3HEPTUH OJHOATOMHOTI'O M/I€aJIbHOTO ra3a.

KBazucraTnueckue 1 HECTATUYECKUE TPOLIECCHI.

DneMeHTapHas paboTa B TepMoAMHAMUKE. Berancienne paboTsl Mo rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya Kak Croco0 H3MEHEHUs BHYTPEHHEH SHEpruM TepMOJUHAMHYECKON
cHCTeMBI Oe3 coBepiieHus: padoThl. KOHBEKIHSI, TETIONPOBOIHOCTD, U3ITyUEHHE.

KonnuectBo TemioTel. TemioéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIJIOTa CropaHus ToluiMBa. Pacu€r koimyecTBa
TEIUIOTHI NpH Terutonepenaue. [lonsatre 06 annadatHoOM mporiecce.

[epBbIit 3ak0H TepMmoaMHAMHUKHU. BHyTpenHss sHeprusi. KonmndectBo Temnotsl U paborta
KAaK MEpbl U3MEHEHUS BHYTPEHHEN YHEPTUN TEPMOINHAMUYECKON CHCTEMBI.

Bropoili 3akoH TepMOAMHAMUKHM JUIsI PABHOBECHBIX IPOLECCOB: YEpe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHUYECKOW CHUCTEMbI NMPOXOIUT €IUHCTBEHHas aauabara.
AOGconoTHas TeMIieparypa.

BTopoii 3aK0H TEPMOJMHAMUKHU I HEPABHOBECHBIX IMPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTY OT OoJiee XOJOAHOTO Tejla K Oosiee Harperomy Oe3 kommencanuu (Kmaysumyc).
Heo6paTuMoCcTh NPUPOTHBIX MPOLIECCOB.



[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KI1/I. {ukn Kapho.

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

TexHU4ecKne yCTpOMCTBAa U TEXHOJOTMYECKHUE IMPOLECCHI: XOJOAWIBHUK, KOHIUIUOHED,
TU3ETbHBIA W KapOIOPAaTOPHBIM JBHUTaTeNld, MapoBas TypOWHA, MONyYEHUE CBEPXHU3KUX
TEMIIepaTyp, YTUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAHMEM TEIUIOBOIO Hacoca,
YTUIU3aLUs OMOOPraHUYECKOrO TOTUIMBA I BEIPAOOTKH «TETUIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3meneHnne Temmneparypsl pu ainadaTHUeCKOM PaCIIHpPEHUH.

Bo3aymiHoe orauso.

CpaBHEHME yNIETbHBIX TEINIOEMKOCTEN BEILIECTB.

CniocoObl M3MEHEHUsI BHYTPEHHEH YHEPTHUH.

HccnenoBanue annabdaTHOTo mpolecca.

KommnbroTepHbie MOJ€IM TETIOBBIX JIBUTaTENEH.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomuol, RPAKMUKyM.

N3Mmepenne yaenbHONU TeMI0EMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue anuadaTHOTro mpolecca.

N3yueHue B3aMMOCBS3M IHEPTUU MEKMOJIEKYJIIPHOIO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KHUIICHUS KUIKOCTEMN.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl.

[TapooOpazoBannie u KoHJeHcauus. lcmapeHne M KHUIEHHE. YIenbHas TeIuloTa
apooOpa3oBaHUsI.

Hacpiiennsle ¥ HeHachllleHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U
JABJICHHUSI HACBIIICHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHUS B KUJKOCTH.

BnaxxnocTts Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnmmueckue u amopdHbie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIIOB.
[TnaBnenue u Kpuctayum3alys. Y qenbHas TeruioTa miasieaus. CyonuMarius.

Hedopmaruu tBEpHoro tena. Pactskenuwe u cxkxatue. Cnsur. Monyne FOnra. Ilpenen
yapyrux aedopmaru.

TennoBoe pacmMpeHne KUIKOCTEH U TBEPABIX Tell, O0BEMHOE M JIMHEWHOE pacIIUpEeHUe.
AHTapMOHHM3M TEIUIOBBIX KOJICOAHUN YaCTHUI[ BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHUS
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHEepruu B (ha30BBIX MEPEXOax.

YpaBHEHHE TEIIOBOTO OaslaHca.

[ToBepxHocTHOE HaTshKeHHE. KoaduimeHT moBepxXHOCTHOTO HaTsHKeHUs. KanmnspHbeie
siBiIeHUA. J[aBJIeHKE 110 UCKPUBIEHHON NTOBEPXHOCTHIO )kukocTu. Popmyita Jlamnaca.

TexHudyeckne yCTpOMCTBA W TEXHOJOTMYECKHE IMPOLECCHL: JKUIAKHE KPHUCTAILIBL,
COBPEMEHHBIE MATEpUAJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenune. Kunenue npu noHM>XEHHOM JJaBJICHUN.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSKEHUSI.



OMnBITHI ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBanue.

Kanunnsipuele siBiaeHusl.

Mogenu HEHEIOTOHOBCKOH YKUIIKOCTH.

CrniocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAUIMUECKOTO BEIIECTBA.

Bunsr nedopmaruii.

Hab6nronenue mansix aedopmarimii.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

N3yueHne 3akOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

H3mepenne yienpHOM TEMIOTHI IUIABJICHUS JIbA.

N3ydeHune CBOMCTB HACHIIIEHHBIX MTApOB.

H3mepenue abCoMOTHO BIIaXXHOCTH BO3yXa U OIIEHKA MacChl MapoOB B TOMELICHHH.

N3mepenue ko3 puiierTa moBepXHOCTHOTO HATSHKEHUSI.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH AeopMaIiiil pe3NHOBOrO 00pasiia OT MPUIOKEHHON K HEMY
CHJIBL.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

DJNeKTpu3anus TeJl U €€ MPOSIBICHUs. DIEKTPUUECKUU 3apsai. JBa BUIa AJIEKTPUUECKUX
3apsinoB. [IpOBOIHMKH, IOUAIEKTPUKA W TOJYNPOBOJHUKHU. DJIEMEHTAPHBIN SJICKTPUYECKHI
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOI0 3apsja.

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

OnekTpuueckoe noiie. Ero neicTere Ha 3IEKTpUUECKUE 3apsibl.

Hampsoxk€aHocTs  dnektpudeckoro mofist. [IpoOHbnd 3apsa. JluHuM  HanpsoKEHHOCTH
IIEKTpUYECKOro 1nosist. OHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHUHanbHOCTh 3JEKTPOCTATUUECKOTO TOJIA. Pa3HOCTh MOTEHLMAIOB U HaNpsHKEHHE.
[loteHuumanpHass  3HeEprus  3apsga B DJIEKTPOCTAaTUYECKOM  TIOJIE. [ToTennuman
3JIEKTPOCTATHYECKOro mojs. CBsA3b HANPSHKEHHOCTH MOJNS M PA3HOCTH IOTEHLHATIOB IS
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOT0, TaK U HEOJHOPOIHOTO).

[IpuHIHKI cynepno3uuuu JIEKTPUIECKUX MTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdeprl. Ilone paBHOMEpHO
3apsOKEHHOTO 10 00bhEMy Tmmapa. Ilosie paBHOMEpPHO 3apsKEHHONW OCCKOHEYHOW TIIIOCKOCTH.
KapTune! nuHMi HanIpsHKEHHOCTH 3TUX MOJIEW U DKBUIIOTEHLIMAIBHBIX ITOBEPXHOCTEM.

[IpoBOgHMKY B 3JIEKTPOCTaTUYECKOM I10JIE. Y CIOBUE PABHOBECHS 3apsII0B.

JIMPNEeKTPUKHU B 3JIEKTPOCTATUUECKOM MoJe. J(uaaeKkTpuyeckast MpOHUIaeMOCTh BELIECTBA.

Konpaencarop. DIIEKTPOEMKOCTh KOHJIEHCcaTopa. DIIEKTPOEMKOCTh TJIOCKOTO
KOH/JIEHCATOPA.

[TapannenbHoe  coeauHeHwe  KoHJeHcaTtopoB.  IlocinenoBarenbHOE — COEIUHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHEHCAaTopa.

JIBr>KeHUe 3apsyKeHHOW YacTHUIIBI B OJJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHU4yeckrue yCTPONCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: AJIEKTPOCKOM, 3JIEKTPOMETP,
IEKTPOCTaTUYECKas 3alll1Ta, 3a3eMJICHIE IIEKTPOIIPHUOOPOB, KOHAEHCATOPhI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.



YCTpolcTBO M IPUHIUIT IEUCTBUS SJIEKTPOMETpA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE T0JIE€ IBYX 3apsKEHHBIX TMJIACTHH.

Mogaenb anekTpocrarudeckoro reneparopa (Ban ne 'paada).

[IpoBOTHUKY B AJIEKTPUYECKOM IIOJIE.

DIeKTpOoCTaTUYECKas 3alluTa.

YCTpOUCTBO U IEHCTBUE KOHIEHCATOPA IIOCTOSSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOMAAW  IUIACTHH,
paccTOsIHUSA MEKAY HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apsKEHHOT0 KOHJIEHCATopa.

3apska 1 pa3psiika KOHAeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

O1ieHKa CHJT B3aMMOJACHCTBHS 3apsHKEHHBIX TEIl.

HaGmronenre npeBpanieHusi SHePTuu 3apsHKCHHOTO KOHICHCATOpPA B DHEPTHIO M3ITYYCHHUS
CBETOJINO/1A.

N3ydenune npoTekaHus TOKa B LEMH, COJAEPKAIIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANpSOKEHHS) TMPH  OCIEAOBATEIHLHOM
COEIMHEHUH KOHAEHCAaTOPOB.

HccnenoBanue paspsiaa KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuyecKuil mox.

Cwita Toka. [1oCTOSIHHBIN TOK.

VcnoBusi CymIECTBOBAaHMSI TOCTOSIHHOTO 3JEKTPUYECKOTO ToKa. VICTOYHMKM TOKa.
Hanpsoxenne U u 31C €.

3akoH Oma 1S ydacTKa Lenu.

OJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHMOCTh  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHMKA OT €ro JUIMHBI M IUIOIIAAU IONEPEYHOro0 CEYeHHsS. YJIeIbHOE CONMPOTHBIICHUE
BELIECTBA.

[locnenoBarenpHOE, NapaJlIENbHOE, CMEIIAHHOE COEAUHEHUE IPOBOJAHMKOB. Pacuér
pa3BeTBIAEHHBIX dJIeKTpuieckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akon Jlxoyns—JIenna.

MOoHOCTb 3JIEKTPUYECKOro TOKa. TernnoBas MOIIHOCTh, BbIACNIAEMas Ha pE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJIECHUWE MCTOYHMKA TOKa. 3akoH OMa s TMOJHOH
(3aMKHYTOM) 3JIEKTpUUYECKON 11eT. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKOe 3aMbIKaHUe.

Konnencarop B 11enu nNocTOSSHHOTO TOKA.

TexHu4yeckue yCTPONUCTBA U TEXHOJOTMYECKHME MPOLIECCHl: aMIIEPMETP, BOJIBTMETP,
peocTat, CUETYUK IEKTPUIECKON IHEPTUN.

Hemoncmpayuu.

N3mepenue cuiibl TOKa U HAIIPSKEHUSL.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HaOpsDKEHHUS JUISI PE3UCTOpa, JIAMIIbI
HaKaJINBaHUs U CBETOIHOJA.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, IJIOIIAIA
MONEPEUHOr0 CEYEHUsI U MaTepHana.

UccnenoBanue 3aBUCUMOCTH CHJIbI TOKa OT CONPOTHBJICHUS MPU MOCTOSHHOM
HaIpPSKECHUU.

[Ipsamoe u3zmepenue DJIC. KopoTkoe 3amblkaHHe TajlbBAaHUYECKOTO AJIEMEHTAa U OlICHKA
BHYTPEHHETO COMPOTUBIICHUS.



Cnioco0OsI coeqHEHUsT UCTOYHUKOB Toka, JJ1C GaTapeii.

HccnenoBanue pa3HOCTH MOTEHLIMAIOB MEXY MOJIKOCAMH UCTOYHUKA TOKA OT CHUJIBI TOKA
B LIEIN.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomaol, npaKmMuUKym.

HccnenoBanye cMENIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro ConpoTUBIIEHUS IIPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HANPSDKEHUS JUIs JIaMITbl HAKAJIMBAHUS.

YBenuueHue mpeena u3MepeHus amrnepMmerpa (BOJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHHS UCTOYHUKA TOKA.

Uccnenosanue 3aBucuMocty DJ1C ranbBaHMUECKOIO JIEMEHTA OT BPEMEHH NPU KOPOTKOM
3aMBIKaHUU.

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

HccnenoBanue 3aBUCMMOCTH TOJIE3HON MOILTHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuyeckas MPOBOAUMOCTh pA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCHMOCTb  COINPOTHUBIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAas MPOBOJUMOCTh IOJYIPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexonaa. [TomynpoBoIHUKOBBIE TPUOOPHI.

ONEKTPUYECKUH TOK B 3JEKTPOIMTAX. DJIEKTPOIUTHUECKAs AUCCOLMALMS. DJIEKTPOJIN3.
3axonbl Dapazes 1Sl JIEKTPOIU3A.

OJIeKTpUYeCKuid TOK B raszax. CaMoOCTOSTENbHBIH W HECAMOCTOSTENBHBIA pa3psl.
PaznuyHble TUIIBI CAMOCTOATENBHOTO pa3pana. Momuus. [Inazma.

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

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbI 3eKTpoan3a Papazes.

HckpoBoli pa3psi ¥ IpOBOJUMOCTD BO3yXa.

CpaBHeHuE NPOBOIUMOCTH METAIJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD THOJIA.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmMuKym.

Habmonenue anekrponusa.

W3mepenue 3apsiia 0THOBAJIEHTHOT'O MOHA.

HccnenoBanue 3aBUCMMOCTH COMTPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

Du3nYecKUl NPAKTUKYM.

Crioco6b1 n3MepeHus: (HU3NYECKUX BEJITHMUUH C UCTOIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  Hu3MepeHud  ¢usznueckux BeduyuH. OLEHKa TpaHull
IIOTPELIHOCTEM.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUH, WCCIECIOBAaHUM 3aBUCHUMOCTEH  (DU3UUECKUX
BEJIMYMH, MPOBEPKa MPEATOKEHHBIX THMOTE3 (BBIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHHUECKUN IKCIIEPUMEHT, 1a00paTOpHbIE PaOOThI, IPAKTHKYM)).

MexnpeaMeTHbIe CBSI3H.

Nzyuenune kypca pusuku yriay0naéHHoro ypoBHs B 10 Kiacce oCymIecTBISETCS ¢ yU4ETOM
COJICPKATENBHBIX MEXIIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie noHAmMUA, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHWE, Hay4yHbIM (akT, TUmore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJECIMPOBAHNE, MOCIIb, U3MEPEHHUE, OTPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adoparopusi.

Mamemamuka: pelieHUe CUCTeMbl ypaBHeHWH. JluneliHas ¢yHKusa, mnapabodna,
runep6oia, ux rpaduku u cBoicTBa. Tpuronomerpuueckrue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKUUHU Ha OCH
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Bbuonozua: mexanuueckoe IBUKEHHE B XKUBOU mpupoze, Auddysus, ocMoc, TemI1000MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKalollel  cpeabl,  yTUIM3alus
OMOOPraHNYECKOrO TOILIUBA JJIsi BHIPAOOTKH «TETUIOBOW» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE Y KaNWUISPHBIC SBJICHUS B IPUPOJIE, IEKTPUUECKUE SIBJICHUS B )KUBOM IPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHasi Macca, MoJy4yeHne HaHOMaTepHaioB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, JKUJKHE KPHUCTAJLIbI, DJICKTPUUYECKUE CBOWMCTBA METAJUIOB, AJIEKTPOJUTUUYECKAS
JUCCOIMAIs, TAIbBAHUKA, HJIEKTPOHHAS] MUKPOCKOIIHSL.

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

Texnonozua: npeodbpa3oBaHue IBUKEHHUH C HCMOIB30BAHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHUKE, CTAaTUYECKME KOHCTPYKIUHU (KPOHIUTEHH, peléryaThie
KOHCTPYKIIMH ), UCTIOJIb30BAaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHHUKE (TUPOCKOII, BOJOMET
U Jpyrue), ABUTATeIb BHYTPEHHErO0 CropaHus, mapoBas TypOuHa, OBITOBOM XOJIOAWJIBHUK,
KOHIWIIMOHEP, TEXHOJOTUU TOJYYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMITBI, TIOTYIPOBOAHIUKOBBIC TPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3auMozeiicTBuEe NOCTOSHHBIX MAarHUTOB M IPOBOJHHMKOB C TOKOM. MarHuTHoe moJe.
Bekrop maruuTHON MHAYKIUU. [[puHIUIT Cynepno3uliui MarHUTHBIX MOJed. JIMHUM MarHUTHOM
WHIYKIUU.

MarautHoe ToJjieé MPOBOJAHHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKH U KPYTrOBOTO
BuTKa). OmbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHna, e€ HampaBieHHE M MOAYJb. JIBH)KEHHE 3apsyKEHHOM YacTULBl B
OJTHOPOJHOM MarHuTHOM mose. PaGora cuibl Jlopenna.

MaruauTHoe nosie B Beniecte. @eppoMarHeTKy, napa- U JUaMarHeTUKH.



TexHu4eckne yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCH: NMPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMATHUTOB, TECTEP-MYIbTUMETP, JIJIEKTPOABHTraTeNb SIKOOU, yCKOpUTEIH
AJIEMEHTAapHbBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO TIOJIS TIOJIOCOBOTO U MOJKOBOOOpPa3HOIO
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMil MarHUTHOW WHAYKIMH TOJIA JJIMHHOTO TMPSMOTrO MPOBOJAHHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

Habmroienue nBr>keHus My4yka JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS 3EKTPOU3ZMEPUTENBHOTIO TPUOOpPa MATHUTOSIEKTPHUUECKON CUCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomul, NPAKMUKYM.

HccnenoBanne MarHuTHOTO MOJIsL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTUKOB.

HccenenoBanue 1elicTBUS NOCTOSSHHOTO MAarHWTa HAa PAMKY C TOKOM.

N3mepenue cunel AMmepa.

N3yuenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHUJIBI TOKA.

OnpeneneHrie MarHUTHOW MHAYKIIMA HA OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. dnexmpomaznumnan uHOYKyu.

SBieHue 31€KTpOMarHUTHOM MHAyKIUHU. [loTok BekTopa MarHMTHON MHAyKuuu. JC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAykuuu Papanes. BuxpeBoe aieKTpuUdecKoe IMOJIe.
Toxku dyko.

OJIC nHAYKIIMY B MPOBOJIHUKE, IBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM TIOJIE.

IIpaBuio Jlenna.

WunykrtuBHocTh. Karymika WHIYKTUBHOCTH B LENHM MOCTOSIHHOTO TOKa. JSIBieHue
camouHaykiuu. IJIC caMOMHIyKIIUH.

OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJeE.

TexHudyeckue yCTpOMCTBA M TEXHOJOTHYECKHE TPOLECChl: HWHIAYKLIHUOHHAS TII€Ub,
COJICHOU], 3alIUTa OT 3JIEKTPU3ALMH TEJI IPU IBHKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmronenue ssBeHUS 3EKTPOMAarHUTHON MHIYKIIUU.

UccnenoBanue 3aBucumoct IJIC HMHAYKIMM OT CKOPOCTH HM3MEHEHHSI MarHUTHOTO
MOTOKa.

ITpaBuio Jlenua.

[Tanenune MarauTa B aTFOMUHUEBOH (METHOI) TpyoOe.

SIBiieHME CAaMOMHIYKIIU Y.

Uccnenosanue 3aBucumoctu IJIC caMOMHIYKIIMK OT CKOPOCTH M3MEHEHMSI CHJIBI TOKA B
LEIH.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomul, nPAKMUKYM.

UccnenoBanue siBIEHUS 3JEKTPOMArHUTHOW UHTYKIIUH.

Ornpenenenne HHAYKIMA BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue siBIEHUS CAMOMHIYKIUU.

COopka MOeNH NIEKTPOMAarHUTHOTO TeHepaTopa.



Pa3gen 5. Kojie0anusi M BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenpHast cucrema. CBOOOAHBIE KOJIEOaHUS.

['apmonnueckue  konebanus. KuHemaTmueckoe M JUHAMHYECKOE  OMHCAHHE.
DHEpPreTUYecKoe ONMHUCaHWe (3aKOH  COXpaHEHUs  MEXaHWYeCKOW dHepruu). BwiBon
QUHAMHYECKOTO OMHCAHWSA TapMOHHYECKHX KOJIG0AaHWH W3 WX DHEPreTUYECKOro W
KMHEMaTUYECKOTO OMHMCAHMUS.

Amvmmatyna u ¢daza konebanuii. CBsS3b aMIUTMTYIbI KOJIEOAHUM MCXOTHOW BEIHYHUHBI C
aMIUIUTYIaMU KojieOaHuil €€ CKOPOCTH U YCKOPEHHSL.

Ilepuon u yactota xonebanuit. [lepnon ManbIx cBOOOAHBIX KOJIeOaHHI MaTEeMaTUYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJeOaHMIA TPYKUHHOTO MasiTHUKA.

[TonsiTue o 3aryxaromux KojeOaHwsX. BwiHyX)7aeHHBIE KoneOaHus. Pe3oHaHc.
Pe3onanchHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHHUS.

TexHU4yeckue yCTPOMCTBA M TEXHOJOTMYECKHE MPOLIECCHl: METPOHOM, 4Yachl, Kadelu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABUKECHHUS.

Habmronenne He3aBUCHMOCTH MEPHOJIa MAJTbIX KOJIeOaHUH rpy3a Ha HUTH OT aMILTUTY/IBL.

HccnenoBanue 3aTyxaromux KoueOaHUi U 3aBUCHMOCTH Tlepruoja CBOOOIHBIX KoleOaHun
OT COITPOTHUBIICHHUS.

HccnenoBanue kojebaHWN Tpy3a Ha MAacCUBHOM NPYXHHE C Ielbio (HopMUpOBaHUS
MpEeJICTaBICHU 00 UaeaIbHON MOJIENN TPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUU NpU KoIeOaHUsIX rpy3a Ha MPYKUHE.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3mepenue neprona cBOOOAHBIX KOJEOAHUN HUTSHOTO U MIPYKHHHOTO MasSiTHUKOB.

W3ydeHne 3aKOHOB JABM)KEHHUS Tela B X0J1e KoyieOaHH Ha yIIpyrom MnojaBece.

N3yueHue ABUKEHUS HUTSHOTO MASITHUKA.

[IpeoOpazoBanue YHEPTUU B IPYKUHHOM MAsITHHKE.

HccnenoBanue yObIBaHUS aMIUTUTYBI 3aTyXAOMUX KOJIECOAHUH.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummnole Ko1edbanus.

KoneGarenbupiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHLHOM
konebaTenbHOM KOHType. Dopmyna Tomcona. CBs3p aMIUIMTYHABI 3apsijia KOHJEHcAaTtopa ¢
aMIUIUTY/I0M CUJIbI TOKA B KOJI€0ATEIIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUHU B UACATLHOM KOjieOaTeIbHOM KOHTYpE.

3aryxamimue JJICKTPOMarHuTHbIE KoyieOaHWs. BBIHYXJICHHBIE JIIEKTPOMArHUTHBIC
KoJie0aHusl.

[lepemenHbIi TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE U JCHCTBYIOIIECE
3HaYEHHUE CUJIbI TOKA U HAIMPSKEHUsSI TIPU Pa3IndHON popMe 3aBUCUMOCTH IEPEMEHHOT0 TOKa OT
BpPEMEHU.

CuHyconJanbHbIN NIEpEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOP U KaTyIIKa UHIYKTUBHOCTH
B IIEMU CHHYCOUJAJIBLHOIO MEPEMEHHOr0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpsHKeHUH.

WneanpHbiii Tpancopmartop. [IponsBonacTBo, nepenada U moTpedieHne dIEKTPUUECKON
SHEPTUH.



OKOJIOTMYECKUE PUCKU MPU IMPOU3BOACTBE 3IIEKTpo3Hepruu. KynbTypa HMCHOIb30BaHUsA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HH.

TexHuueckne YCTpOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCHI: BJIEKTPUYECKUM 3BOHOK,
TeHEpaTOp NEPEMEHHOI0 TOKA, IMHUHU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

3aBHCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAaHUN OT MHIYKTUBHOCTH U EMKOCTH KOHTYDA.

OcnuiaorpaMMsbl SJIEKTPOMArHUTHBIX KOJICOaHMIA.

['eneparop He3aTyXalOIMKUX AIEKTPOMArHUTHBIX KOJICOAHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BriHyXIeHHBIE CHHYCOHIaTbHbIE KOJIEOaH .

Pe3ucrop, karymika MHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOTO TOKA.

Pe3onaHc mpu mociaeaoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KAaTYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOPA.

VYCTpoiicTBO M MPUHIMIT ASUCTBUS TpaHchopMaTopa.

Mopaenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii 3xkcnepumenm, nadopamopnuie padomeol, RPAKMuUKyMm.

Wzyuenue tpanchopmaropa.

HccnenoBanue nepeMEHHOIO TOKa 4epe3 MOCIEA0BATENbHO COSAUHEHHBIE KOHJIEHCATOP,
KAaTYLIKY ¥ PE3UCTOP.

Habmtoienue 31ekTpoMarHuTHOTO Pe30HaHca.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B LIEMH ITEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL.

MexaHudeckre BOJIHBI, YCIOBUSL HMX pacnpoctpaHeHus. [lomepeunsle W MNpOJOJIbHBIE
BOJIHBIL. [lepron, cKOpOCTh pacpoOCTpaHEeHHs U JUIMHA BOJHBL. CBOMCTBA MEXAHWYECKHX BOJIH:
OTpakeHHe, peIoMIIeHUe, HHTephepeHIs U AudpaKIusl.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IlymoBoOe€ 3arpsisHEHHE OKPYKAOIIEN CPEbI.

OJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHUS M3JIy4€HUs SJIEKTPOMArHUTHBIX BOJH. B3anmuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX  BOJIH:  OTPAXEHHUE, IMPEIOMIICHHE, MOJSpHU3alLus,
uHTephepeHIns U TudpaKius.

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

[IpuHIMns! paguocBs3u U TeneBuacHus. Pagunonokarus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckne ycTpoucTBa M IMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguoONpUEMHUK, TeEJIEeBH30p, aHTeHHa, TenedoH, CBY-meub, yabTpa3zByKoBas
JMAarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pazoBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOAOIbHBIX BOJIH.

Kone6uomeecs Teno Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTbD JITMHBI BOJIHBI OT YaCTOTHI KOJICOaHMIA.

Habmroienue orpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u UG paKiini MeXaHUIeCKUX BOJIH.

AKyCTHUYECKHI1 pe30HaHC.



CBolicTBa yJIbTpa3ByKa U €ro MPUMEHEHHUE.

Habmionenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMUTYIOM M YacTOTOH
KoJie0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHHUE,
noJsipu3anus, Audpakius, THTepdepeHIns.

OO6HapyxeHne HHPPaKpacHOTO U YIbTPapHOIETOBOIO U3ITyUYEHUI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3ydenune napaMeTpoB 3BYKOBOI BOJTHBI.

N3yuenue pacnpocTpaHeHUsl 3ByKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE pPACIIPOCTPAHEHHUE CBETa B OAHOpPOAHOU cpexe. Jlyu cera. Toueunsiid
VCTOYHHK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue M300pakeHUH B ILIOCKOM
3epkane. Chepruueckue 3epkania.

[Ipenomnenne cBera. 3aKOHBI MpENOMIICHHS CBeTa. AOCONIOTHBIM TOKa3aTenb
npesnoMieHuss. OTHOCUTENBbHBIA MOKa3aTenb mpeaomiieHus. [locTOSHCTBO 4acTOTBI CBeTa W
COOTHOUIEHHUE JIJIMH BOJIH IPU MEPEXO0JE MOHOXPOMATHYECKOIO CBETA Yepe3 I'PaHMIly pasjeiia
JBYX ONTUYECKUX CPE.

Xon nyueit B mpusme. ucnepeus ceera. CloxxHbIH coctaB 6enoro csera. Lger.

[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroia moJTHOTO BHYTPEHHETO OTPaKEHHS.

ColOuparonue W paccewBaroIIue JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHUE |
ONTHYECKAsl CHJIAa TOHKON JTUH3bI. 3aBHCUMOCTH (DOKYCHOTO PAacCTOSHUS TOHKOU chepuieckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIILHOTO IT0KA3aTeNs IPEIOMIICHUS.

dopmyJia TOHKOH JMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

XoJ nyda, TPOILIEANIETro JUH3Y MOl MPOU3BOJIbHBIM YIJIOM K €€ TJIaBHOW ONTHYECKOU OCH.
[TocTpoenne n300paskeHH TOYKH U OTpe3Ka MPsIMOil B COOMPAIOIIMX U PACCEUBAOLINX JIMH3AX
U UX CUCTEMaX.

Onrtuueckue mpubopsl. Pazpemaromias cnocoOHOCTh. ['71a3 Kak onTHYeCKast CHCTeMa.

[Ipenensl HPUMEHUMOCTH TEOMETPUUYECKOU ONTUKH.

BonnoBast ontuka. WuTtepdepenuuss cBera. KorepeHTHbIE HMCTOUYHUKU. Y CIOBHUS
HaOJIOIEHUsT MAaKCUMYMOB M MHUHMMYMOB B HWHTEpPQEpEHIIMOHHONW KapTHMHE OT JBYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMeph! Kilaccuyeckux HHTEPPEPEHIINOHHBIX CXEM.

Hudpakmus  cBera. Judpakmumonnas pemérka. YcnoBue HAOMIONEHUS TJIABHBIX
MaKCHMMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

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

Hemoncmpayuu.

3aKOHBI OTpaKEHUS CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

HabmiogeHne noiHoro BHYTpEeHHETo oTpaskeHus. MoJienb CBEeTOBOIA.

HccnenoBanue xona CBETOBBIX MYYKOB UEPE3 INIOCKONAPAIENbHYIO IIJIACTUHY U IIPU3MY.

HccnenoBanune CBOMCTB N300paKEHHM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHium cera.



Habmtoienue 1BETOB TOHKUX MIIEHOK.

Habmonenue nudpakiuu cera.

Wzyuenune nudpakiinOHHON PEIETKH.

Hab6nronenue audpakiimOHHOTO CIIEKTPA.

Hab6nronenue aucnepcun cBera.

Habmionenue nosisipu3aniu cBeTa.

[IpuMeHeHue noasspouIoB ISl U3YUCHHS] MEXAaHUUECKUX HAMPSIKEHUM.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmuKym.

W3mepenne nokaszarens IpeJoMICHHUS CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIECTBA (Ha MpPUMEPE >KUAKHX
JIVH3).

H3mepenne poKyCHOTo pacCTOSIHUS PAaCCEUBAIOIINX JIMH3.

[Toryuenue n300pakeHUs B CUCTEME U3 IJIOCKOTO 3epKaJia U JINH3bI.

[onmyuyenne n300pa>keHust B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeNeCKONNYECKUX CUCTEM.

Hab6mronenue nudpakuuu, nHTephEpEHITNN U TIOJISIPU3AINH CBETA.

W3ydeHue nonspu3aluu CBeTa, OTPaXEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

Wzydenune nntepdhepeHiny J1a3epHOTo U3TyYeHHS Ha JIBYX ILEAX.

Habmronenue aucrnepcum.

Hab6nronenue u uccnenoBanne qudpakIiimOHHOTO CIIEKTpA.

N3MmepeHne NiMHbI CBETOBOM BOJIHBI.

[TonmyyeHue ciekTpa U3IIy4yeHHs CBETOMO/Ia IIPH MOMOIIN AU(PPAKITHOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cienIHAJBLHOM TEOPHH OTHOCHTEIbHOCTH.

['paHunbl NPUMEHUMOCTH KJIACCHUYECKOM MexaHUKH. [locTynaTel cnenualibHON TEOpUu
OTHOCHUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpa3zoBanus  Jlopenuma.  YcnoBue
OPUYUHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHM M COKpAIlEHHE
JUTMHBI.

DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SJHEPTUEN U UMITYJILCOM PENATUBUCTCKON YaCTULbl. DHEPT U MTOKOSI.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHl: CIYyTHUKOBBIE NPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHII.

YyeHnueckui SKCIIepUMEHT, J1a0opaTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenre UMIyabCa M SHEPTUU PEISITHBUCTCKUX YacTUIl (MO ¢ororpadusiMm TPEeKOB
3apsKEHHBIX YaCTHUIl B MATHUTHOM I10JIE).

Pasznen 7. KBantoBas pusuka.

Tema 1. KopnycKyaapHo-601H0601 Oyanu3m.

PaBHOBecHOE TerIOBOE U3IydeHHE (M3iIyueHHe aOCOMIOTHO 4YEPHOro Tena). 3aKoH
cMemenus Buna. ['unoresa [lnanka o kBaHTax.

®DOTOHBI. DHEPTH U UMITYJIbC (HOTOHA.

®dotorpdexrt. OmpiThl A. I'. CronmeroBa. 3akonsl ¢oToddpdexra. YpaBHeHHEe DUHINTEHHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBera (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO TOIJIOLIAIOIIYIO U
a0COJIIOTHO OTpakaroIIyto moBepxHocTh). OnbiThl [1. H. JIebenena.



BosHoBbie cBoiicTBa yactull. Bonubl ae bpoitnsa. JlinHa BonHbl ne bpoitns u pazmepbl
obnmacTu  JOKaNM3allMKM  JIBIDKYIIEHCS  dYacTullbl.  KopmycKynaspHO-BOTHOBOW  JTyalU3M.
Judpakius 371eKTPOHOB Ha KpUCTAIIaX.

Crnemnuduka n3mepennii B Mukpomupe. CooTHoIeHus HeonpeaenéHnocren [ eizendepra.

TexHuuyeckue ycTpoicTBa M TEXHOJOIMUYECKHE IMPOLECCHI: CIEKTPOMETpP, (OTOAIEMEHT,
dboTogaTuuK, TyHHEIHHBIA MUKPOCKOII, COTHEUHAst OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETO GoTtodddexra.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHHUS MTOJIYTIPOBOIHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Comnneynas OGarapes.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomeol, RPAKMUKyM.

HccnenoBanue goropesncropa.

N3mepenue nocrostaHoM [inanka Ha ocHOBe uccienoBanus Gorodddexra.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO/ OT HAIIPSHKCHMUS.

Tema 2. @usuka amoma.

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

[ocrynatel bopa. Uznyuenne u morionieHne (OTOHOB IpU TEpexoje aTroMa ¢ OJIHOTO
YPOBHS SHEPTUHU HA IPYTOM.

Buasl ciektpoB. CrieKTp YpOBHEUW SHEPTUM aTOMa BOJAOPO/IA.

CrnoHTaHHOE U BBIHYXKJIEHHOE U3llydeHue cBera. Jlasep.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIEKTPAIbHBIM aHAINU3
(cieKTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabmroneHne muHEHYaThIX CIIEKTPOB.

YCTpolcTBO M ACCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.

OrnpeneneHne IIMHBI BOJIHBI JIA3EPHOTO U3IYyYEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie pabomul, npaKmuKym.

Habmionenue nuHeiiuaToro crnekrpa.

HccenenoBanue cnekTpa pa3peKeHHOr0 aTOMapHOIO BOJOPOJA U U3MEPEHHE MOCTOSHHOM
PunGepra.

Tema 3. Qusuka amomHo20 A0pa u 31EMEHMAPHBLIX YACHIUY,.

Hyxnonnas moznens sinpa I'eiizenOepra—Banenko. 3apsa sapa. MaccoBoe 4MCIO siipa.
N3otomsl.

PannoaktuBHOCTh. Anb(a-pacnan. IJIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JTyYEHHUE.

3aKoH paJuOaKTUBHOrO pacnaia. PanuoakTuBHbIE u30TONBI B mpupoae. CBoiicTBa
MOHU3HUPYIOLIETO U3JIy4eHUs. BiausiHue paiuoakTUBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTecTBEeHHBIN
¢dbon u3nyuenus. [lozumerpusi.

DHeprus CBS3U HYKIIOHOB B siape. SnepHbie cuibl. JleekT Macchl sapa.

Snepubie peakuuu. Jlenenwe u cuHTe3 Anep. SnepHble peakTophl. [IpoGiembl
YIOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKUE ACIEKThl PAa3BUTHUS  sIEPHOM
SHEPIeTHUKHU.

Mertoabl perucTpaluu U UCCAEAOBAHUS JIEMEHTAPHBIX YaCTHII.



DyHIaMeHTaJIbHBIE B3aUMOJICUCTBUA. bapnoHbl, Me30HbI U JienToHbl. [IpencraBienue o
CranpaptHoil Mogenu. KBapk-TitooHHast MOZENb apPOHOB.

®usuka 3a npeaenamu CtanaapTHoU Mojenu. TéMHas MaTepus U TEMHas SHEPTUSL.

EnuHcTBO n3udeckoit KapTUHBI MUpA.

TexHUuYecKre yCTpPOWCTBA M TEXHOJOTHMYECKHUE MPOIECCHI: J03UMETp, kKamepa BuibcoHa,
SIIEPHBIA  pEaKTOp, TEPMOSIEPHBI peakTop, aToMHas OoM0a, MarHUTHO-PE30HAHCHAS
TOMOTpadus.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTHBHOTO (DOHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3ydenne nornomieHus: 6eTa-4acTUIl AITFOMUHHEM.

Pa3znen 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOe W MHPOBO33PEHUECKOE  3HAYCHHUE
actpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (U3UKHU JJs OOBSCHEHUS MPHPOABI KOCMUYECKHX
00BEKTOB.

Metonbl acTpOHOMHUYECKMX HcclieqoBaHUNA. COBpPEMEHHBIE ONTHYECKHE TEJECKOIIbI,
PaAMOTENECKOIIbl, BHEATMOC(EpHask aCTPOHOMHSI.

Bun 3Bé3anoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, NX BUIUMOE IBUKCHHE.

Conneynas cucrtema.

Counniie. ConHeynas akTuBHOCTh. ctounuk sHepruu CoJiHIa v 3BE3 /.

3BE31bl, WX OCHOBHBIE XapaKTEpUCTHKU. JluarpamMmma «CHEKTpaJbHBIA KJacc —
CBETUMOCTBY. 3BE3/bI TJIABHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY ISt
3BE3] TIJIABHOM  IOCJIENOBATeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoBpeMEHHbIE
IIPEICTABIICHMS O IPOUCXOKACHUM U 3BOIOIMH COJIHIA U 3BE3]1. DTaIbl )KU3HU 3BE3L.

Muneunsiii [1yte — Hamia I'anaktuka. [lonoxenne u nukenne Connua B ["anaktuke. Tunbl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPaX TAIAKTUK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE H3MTydeHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue naonwoenus.

HabGmionenuss  3BE3mHOrO Heba  HEBOOPYXKEHHBIM  TJ1a30M € HCIIOJIb30BAaHHEM
KOMIBIOTEPHBIX TMPUJIOKEHUH [UIS ONpEeesieHUus IOJIOKEeHUsI HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31si CEeBEPHOIO MOMYLIAPUS U IPKUE 3BE3/BI.

Habmonenus B Teneckon JIyHbl, IaHET, TYMAHHOCTEH U 3BE3IHBIX CKOIUICHUH.

DuU3nYeCKHl MPAKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BETUYHUH C UCTOJIb30BAaHUEM aHAIOTOBBIX M IU(POBBIX
U3MEPUTENBHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TOTPEIIHOCTH  W3MepeHud  ¢usmueckux BenuunH. OIlleHKa  TpaHUIl
MOTPEIIHOCTE.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUH, WCCIECIOBAaHUM 3aBUCHUMOCTEH  (DU3UYECKUX
BEJIMYMH, MPOBEPKA MPEATIOKEHHBIX THIOTE3 (BBIOOP M3 paboT, OMUCAHHBIX B TEMATHYECKHX
paznenax «Y4YeHHUECKUN IKCIIEPUMEHT, 1a00paTOpHbIE PaOOTHI, TPAKTHKYM)).

O0o0mariee NOBTOPEHUE.

OO6o0mieHrne W cUCTeMaTH3alMsl  COJAEpXKaHUS  pa3lenoB Kypca «MexaHHKay,
«Momnekynsipaas GU3NKa U TEPMOJUHAMHKAY», «IIEKTpoauHamMuKay, «KoneOGaHUsS M BOJHED,



«OCHOBBI  CHEIMATBHON TEOPHUM OTHOCHUTENBbHOCTH», «KBaHTOBas (Qu3uKa», «IIEMEHTHI
ACTPOHOMHMH U acTPOUBUKIY.

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOHW, COLMATBHOU U
ITHUUYECKOW cdepax MAEATENBHOCTH YEJIOBEKa, POJIb U MECTO (HU3UKM M acCTPOHOMHUHU B
COBPEMEHHOM HAay4YyHOM KapTHHE MHpa, 3HAYEHUE OINHUCATEIIbHOM, CHUCTEMATH3UPYIOIIEH,
OOBSICHUTENBHOM M IPOTHOCTHYECKON (PYHKIUI (PU3NUECKO Teopuu, poiib (HU3nYecKor TEOpHH
B (popMHpOBaHUM TpEACTaBICHUN O (PU3UYECKON KapTUHE MHpA, MECTO (U3NYECKON KapTHUHBI
MHpa B O0LLEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Nzydenune kypca pusuku yrnyOnéHHoro ypoBHs B 11 Kimacce ocymecTBisieTcs ¢ y4€ToM
COJZIepKATENBbHBIX MEXKIIPEIMETHBIX CBSi3e C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonamus, C6A3AHHbBIE C UFYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SIBIICHUE, HAy4yHbI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJeHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUHN, U3MEPUTEIILHBIE
npuoOopsI, UdpoBast 1ad0paToOpHs.

Mamemamuxka: pelieHre cucTeMbl ypaBHeHui. Tpuronomerpuueckue GyHKLIUU: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIAECTBO. BEKTopbl M HX
IPOCKIIMM Ha OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpon3BOIHBIC 3IEMEHTAPHBIX (DYHKIHIL.
[Tpu3Haku no00us TPEYrOJILHUKOB, ONPEAEICHHE TUIOMAAN INIOCKUX GUryp U 00bEMa Tell.

Buonozua: »nextpudeckue sBICHHUsS B >KMBOH NpuUpoje, KoyieOaTenbHble IBUKEHUS B
JKUBOM  INpUpOAE,  DKOJOTMYECKME  PUCKM  IpPU  IPOU3BOJACTBE  IJIEKTPOIHEPTHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIEH Cpelbl, YJIbTPa3ByKOBas JUarHOCTHKa B
MEAMIVHE, ONITHYECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTaJUIM4ECKass CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

T'eozpaghua: marauTHBIC TONMIOCa 3€MIIM, 3aJIe)KW MAarHUTHBIX pyJ, (GOTOChEMKA 3€MHOM
MOBEPXHOCTH, cericmorpad.

Texnonozua: NIpUMEHEHUE NMTOCTOSTHHBIX MarHUTOB, JIEKTPOMArHUTOB, YJIEKTPOABUTATENb
SlkoOu, reHepaTOp TMEPEMEHHOI0 TOKa, WHAYKIMOHHAS TIeyb, JIMHUHM 3JEKTpoIepeaady,
ANIEKTPOABHUraTeNb, pajxap, paJAUONPUEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTpPa3ByKOBasl IUArHOCTHKa B TEXHUKE, IPOCKIMOHHBIM ammapar, BOJIOKOHHas OITHKa,
COJIHEeyHast OaTapesi, CIyTHUKOBBIC IPUEMHUKH, SIIEPHAsE SHEPIeTUKA U SKOJIOTUYECKHE ACTIEKThI
eé pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110 OU3MKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUYHOCTHBIE PE3YJIBTATEI

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOTro mpeamera «DHU3uKay JOIKHBI OTPaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM I[IEHHOCTHBIX OpHEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  0OIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3allii OCHOBHBIX
HalpaBJICHUH BOCIUTATEIBHOMN JESITEILHOCTH, B TOM YHCIIE B YACTH:

rpa:kKIaHCKOr0 BOCIIUTAHMA:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3MIMU OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEUECKUX T'YMAaHUCTUYECKHX U JIEMOKPATHUECKUX
IIEHHOCTEI;

® TOTOBHOCTb BECTH COBMECTHYIO JESATEIHHOCTh B MHTEpEcax I'PakJaHCKOTO OOINECTBa,
y4acTBOBAaTh B CAMOYTPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

e yMEHHE B3aUMOJCHCTBOBAaTh C COLMAIBHBIMU HMHCTUTYTAMHU B COOTBETCTBHUH C HX
GYHKIMSAMHI U Ha3HAYEHUEM;

® TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOM E€ATEIHHOCTH.

NATPUOTHYECKOI0 BOCIIUTAHUS:

e chOpPMHPOBAHHOCTh POCCHICKOM TPaXXTAaHCKON UACHTUYHOCTH, TAaTPHOTHU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUMCKUX
Y4€HBIX B 0071aCTH QU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e chopMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBE/ICHNUS;

® CINOCOOHOCTH OLIGHHMBAaTh CHUTYallMI0O W TMPUHUMATh OCO3HAHHBIE pELIEHUS,
OpUEHTHUPYSICh HAa MOPAJbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM 4YHCIIE B
JEATEIIbHOCTU YYEHOTO;

® OCO3HaHHE JUYHOTO BKJIaJa B IOCTPOCHHE YCTOWYUBOTO Oy IyILETO.

ICTETHYECKOr0 BOCTIMTAHMA:

® DOCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYas JCTETUKY HAy4YHOTO TBOPYECTBA,

npucyuiero pu3nyeckon Hayke.
TPYAOBOI0 BOCHIMTAHMS:

e UHTEpeC K pa3uyHbIM cdepam Npo(hecCHOHAIBHON NEesTeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3HMKON W TEXHUKOW, YMEHHE COBEPINATh OCO3ZHAHHBIA BHIOOP OyayIIei
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHbBIE ) KU3HEHHBIE TUIAHBI;

® TOTOBHOCTh U CIOCOOHOCTh K OOpPa30BaHUIO W CaMOOOpPa30BaHUIO B 00iacTH (HU3UKU
Ha MPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHMSA:

e chopMHPOBAHHOCTH SKOJIOTMUYECKON KYyJIbTYpbl, OCO3HaHHE TIJI00AJIBHOrO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

¢ IUIAHMPOBAHME U OCYILIECTBICHUE NEHCTBUN B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHUS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;



pacuIMpeHre OIbITa JAESITEIbHOCTH SKOJOTUYECKOM HAIpPaBJICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3HKeE.

HEHHOCTH HAYYHOI'O ITO3HAHUA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW MIEATENbHOCTH, TOTOBHOCTH B IIPOIECCE H3YYCHHUS
(GU3UKKM  OCYIIECTBIATH  MPOEKTHYIO M HMCCIENOBATENbCKYIO  JIeSTENbHOCTh
UH/IMBUYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue geiicTBUA:

CaMOCTOSITENIEHO (POPMYNIMPOBATh M aKTyaJU3UpPOBaTh MpOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIPENEIATh LEIU ACITEIBHOCTH, 3a/1aBaTh [IApaMETPhl U KPUTEPUH UX JOCTUKEHUS,
BBISABIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B PAacCMATpUBACMbIX (DHU3MUYECKHUX
SIBIICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS MNpoOJeMbl ¢ y4&TOM aHalu3a HMEIOMIHUXCS
MaTEepUaIbHBIX U HEMAaTEPHAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISAM,
OLICHUBATh PUCKU IOCIECACTBUN JECSATEIBHOCTH;

KOOPJMHUPOBATh W BBIOJIHATH pabOTy B YCIOBUSX pPEaJbHOTO, BHPTYAJIBHOTO W
KOMOMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBareJnLCKHueE AeiCTBUA.

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHITUSIMHU U METOaMH (hr3mdecKon
HaYKU;

BJIAJICTh HAaBBIKAMHU Yy4eOHO-HMCCIICOBATEILCKOM M TIPOCKTHOH JEATEIIbHOCTH B
obnmacti (PU3KMKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSATEIHLHOMY TIOUCKY
MCTOHOB PCIICHHUA 3aaay (bI/ISI/I‘-IeCKOFO COACpKaHud, NPUMCHCHHUIO Pa3JINYHbIX
METOJIOB ITO3HAHUS,

BJIaACTb BUAAMH ACATCIBHOCTHU IO MOJTYYCHHIO HOBOT'O 3HAHUA, €r0 UHTCPHPCTAILIUHU,
npeoOpa30BaHUI0 U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYAIUSAX, B TOM YUCIIC IPU
CO3JIJaHWHU Y4EOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBIISITh TTPUYMHHO-CJICICTBCHHBIC CBSI3M W aKTyaJM3UpOBaTh 3a/1ady, BBIIBUTAThH
TUIOTe3y € pelICHWs, HaXOIWUTh AapryMEeHThl JUISI JIOKa3aTelbCTBA CBOMX
YTBEPKJICHUM, 3a7aBaTh IapaMeTPbl U KPUTEPUH PELLICHUS;

aHATM3UPOBATh IOJNYYCHHBIE B XOJE PCEHICHUS 3a/Ja4d Pe3yJbTaThl, KPUTHYCCKU
OLICHUBATHb UX NOCTOBCPHOCTD, IPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCIIOBUSAX;
CTaBUTh U (POPMYJIIMPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEIbHOMN IEATEILHOCTH, B
TOM YHCJIE TIPU U3YUYEHUH (PU3UKH;

JIaBaTh OIICHKY HOBBIM CHTYAIIUsIM, OIEHUBATH IPUOOPETEHHBIN OIBIT;

YMETh TIEPEHOCUTh 3HAHUS TI0 (PU3UKE B MPAKTHUECKYIO 00IaCTh KHU3HEEITEILHOCTH,
yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00IacTei;



BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTrnHAJIbHBIC MOAXOAbI U PCIICHUS
CTaBUTh HpO6HeMBI U 3a7la4u, JOMYyCKAarIHUEC aAJIbTCPHATUBHLIC PCIICHUS.

Pabora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMHU TONy4YeHHS wHQopMarmu (PU3NYECKOrO CONEpKaHUs U3
UCTOYHMKOB pAa3HBIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTBIATh IOWCK, aHAJIU3,
CHCTEMATH3allMI0 W WHTEPIPETANUI0 WHPOPMALUK Pa3IUYHBIX BHIOB H (opMm
MPEICTaBICHHUS,

OILICHUBATh IOCTOBEPHOCTHh MH(OPMAIIHH;

UCTIOJIB30BaTh CPEICTBA HH()DOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pElIeHHH KOTHUTUBHBIX, KOMMYHHKATUBHBIX ¥ OPTaHHW3AIMOHHBIX 3a7ad C
coOmrofeHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTUEHBI,
pecypcocOepexeHns, MPaBOBBIX M 3TUYECKHX HOPM, HOPM HWH(POPMAIMOHHOM
0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DPM3MYECKOTO COJCpXKAaHUS B PA3IMYHBIX (opMaTax C y4ETOM
Ha3Ha4YeHHWs WH(POpMAlMM W IEJIEBOM ayJUTOPHUH, BHIOWpas ONTHUMAIbHYIO (opmy
MPEJICTABICHUS U BU3yaTH3aIUH.

KoMMyHuKaTHBHBIC YHHBepcaJIbHble YUeOHbIe 1eHCTBHUA:

OCYILECTBIIATH OOIIEHHE HA YpOKaxX (pU3MKH U BO BHEYPOUHOH J1EATEIBHOCTH;
pacro3HaBaTh MPEINOChUTKA KOHPIUKTHBIX CUTYAIIUH U CMST4aTh KOH(IUKTHI;
Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOUYKY 3pPEHHUS C UCIIOJIB30BAHHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYaTbHOU paOOTHI;
BbIOMpaTh TEMAaTUKY U METOJIbI COBMECTHBIX JEUCTBUN C Y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KOr'0 4JIeHA KOJUIEKTUBA;

MPUHUMATh IEJIM COBMECTHOM IEATENbHOCTH, OPraHU30BBIBATH M KOOPAMHHPOBATH
JNEUCTBUA MO €€ NOCTUIKEHMIO: COCTABJATH IUIAH AEHCTBUM, PaCIpElesiThb POJU C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM paboTHI;

OLICHUBATh KAdyeCTBO CBOEr0 BKJAJa M KaXAOTO y4YacTHUKAa KOMaHIbl B OOIIMH
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

[IpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJCHU C ITO3ULIMKA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3IMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranmn3anus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATENbHYIO AESITEIbHOCTh B 00J1aCTH (U3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIC 33/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IJIaH PEIIeHUs] pacYETHBIX W Ka4eCTBEHHBIX 3aJ1ay, IUIaH
BBITIOJTHEHUS MPAKTUYECKOW PabOThl C YIETOM HMEIOIIUXCS PEeCypCoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacIMpsTh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO JPYIUIMH B 0O0JACTH (DUBHKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHbD.

CﬂMOKOHTpOJIb, AMOIMOHANIbHBIA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATCIBHOCTD, OLICHUBATD
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJCTh HABbIKAMM IIO3HABATENBHOM pe(IEeKCUN Kak OCO3HAHUS COBEpILIAEMbIX
JIEHCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI pe(UIEKCUN TSl OLICHKH CUTYaIMH, BEIOOpa BEPHOI'O PELICHNUS;
YMETb OLICHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMATh PELICHHS 110 UX CHUKECHUIO;
IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€E PE3yIbTaTOB ACATCIbHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI MO (puU3MKe A
YPOBHsI CpeHEro 001mero o0pa3oBaHus y 00yJarOIIMXCsl COBEPIICHCTBYETCSI AYMOIIMOHAIbHBIN
WHTEJUICKT, MPEATOJIAT Ao c(hOPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOUIEr0 CIOCOOHOCTh IOHMMATh CBOE OSMOIHMOHAIBHOE
COCTOSIHHE, BUJETh HAINPABJICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOW cdepsl,
OBITH YBEpEHHBIM B ce0e;

CaMOperyJIMpOBaHMsl,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  yYMEHHE  IPUHHMATh
OTBETCTBEHHOCTh 32 CBOE  TMOBEJICHHE, CIOCOOHOCTh  aIalNTHPOBaThCA K
9MOLMOHABHBIM H3MEHEHHSIM U MPOSIBISTH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAILIMH, BKJIIOYAIOUICH CTPEMIICHHE K JIOCTH)KECHHIO IIEJIH U YCIIEXY,
ONTHMH3M, HHULUATUBHOCTh, YMEHHE JICHCTBOBATh, HCXO/Sl U3 CBOMX BO3MOXHOCTEH;
IMIIATHH, BKJIIOYAIONICH CIIOCOOHOCTh MOHMMAaTh SMOLMOHAILHOE COCTOSIHUE JPYTHUX,
YIUTBIBAaTh €r0 IPHU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
CONEPEIKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTh BBICTPAUBATH OTHOILICHUS C
JPYTHEMU JIFOABMH, 3a00THTHCS, IPOSIBIISITh MHTEPEC U pa3peniath KOHQIUKTHL.

[NPEJAMETHBIE PE3VJIBTATDBI

K konmy oOyuenust B 10 Knacce npenqMeTHBIC pe3yJabTaThl Ha YIITyOJIEHHOM YPOBHE JTOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

MOHUMAaTh POJb (U3UKA B SKOHOMHUYECKOW, TEXHOJOTHYECKOH, IKOJIOTHYECKOM,
COLMAIIBHOM M 3THYECKOU cepax AesTeTbHOCTH YEJIO0BEKa, POjib U MECTO (PU3MKHU B
COBPEMEHHOM Hay4HOU KapTUHE MHpa, 3HAYCHUE OIMCATEIILHOH,
CHCTEMAaTH3UPYIOIeH, OOBSICHUTENBHON M NMPOTHOCTHYECKOW (QYHKUUN (usnueckoin
TEOPUHM — MEXAHMKH, MOJIEKYJISIPHOM (PU3MKH M TEPMOAMHAMHKH, POIb (PU3NUECKOU
TEOpHH B (POPMUPOBAHUU NIPEACTABICHUN O (PU3NYECKOI KapTHHE MUPA;



paznu4aTh YCIIOBUS TNPUMEHHUMOCTH MoOJeNeH (U3NYECKUX Tell U MPOLEeCCOB
(s1BJICHUWI): MHEpIIMAIbHAS CHCTEMa OTCUéTa, a0COIOTHO TBEPOE TEIIO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBHXKCHHE, CBOOOJHOE TmMaJeHue, aOCONIOTHO YyIpyras
nedopMmarusi, aOCOMOTHO YIPYroe M aOCOTIOTHO HEYNPYroe CTOJKHOBEHUS, MOJEIH
ra3a, KUIKOCTH W TBEPAOTo (KPUCTAJUIMUECKOIO) Teja, WAealbHbIM ra3, TOUYECUHBIH
3apsij, OAHOPOJHOE AJIEKTPUUYECKOE TOJIE;

pasnmuuath yclIoBUsS (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHMMATh BCeOOUIMIl xapakTep (QyHIAMEHTAIbHBIX 3aKOHOB M OrPaHHMYEHHOCTH
UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXaHMUYECKHE MPOLECChl U SBJICHMS, HCIOJb3YS
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBl MEXAaHUKH (OTHOCUTEIBHOCTb MEXaHUUYECKOIro
IBUXKEHUS, (OpMYIbl KHHEMAaTUKH PAaBHOYCKOPEHHOTO IBWKCHHSI, MPEOOpa3OBaHUS
[amunes nans  CKOPOCTM W TepeMellleHus, 3akoHbl HbIOTOHA, TPUHLHUI
OTHOCUTENIbHOCTH [ anuies, 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOHBI COXPaHEHUS
UMIyTbCA W MEXAHWYECKOW DSHEPTud, CBs3b pabdOThl CHIBI C H3MCHEHHEM
MEXaHUYECKOM SHEpPruM, YCJIOBUS paBHOBECHs TBEPAOro Teja), MpPH HITOM
UCIIOJIb30BAaTh ~ MAaTeMAaTHYECKOE  BBIpAKEHHE  3aKOHOB,  yKa3blBaThb  YCIIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: ITpeoOpazoBanuil ['anumnesi, BTOPOro u TpeThero
3akOoHOB HbI0TOHA, 3aKOHOB COXPAaHEHUS UMITYJIbCAa U MEXaHUYECKON SHEPIruu, 3aKOHa
BCEMHUPHOT'O TATOTCHUS;

AHATM3UPOBATh M OOBSCHATH TEIUIOBBIC MPOLIECCHI U SIBICHUS, UCIOIB3YSl OCHOBHBIC
nonoxenns MKT u 3akoHBI MONEKYIApHOW (U3UKM M TEPMOJWHAMHKH (CBSI3b
JIaBJICHUS UICATHHOTO ra3a co CpeAHENH KHHETHYECKOM SHEPTrUei TEMI0BOTO IBUKEHUS
U KOHIIGHTpallMe ero MOJeKyJ, CBs3b TeMIepaTyphl BellecTBa €O CpeaHen
KMHETUYECKON »JHEpruer TEIIOBOTO [BMXKEHUSI €ro 4YacTHUll, CBSI3b JIaBJICHUS
UJEANbHOTO Ta3a C KOHLEHTpaluued MOJEKYJI M €ro TeMIlepaTypoil, ypaBHEHHE
MenneneeBa—Kianeiipona, TEpBbIA 3aKOH TEPMOJAMHAMHMKH, 3aKOH COXpPAHEHUS
SHEPruuM B TEIUIOBBIX TIpoIeccax), MPU ITOM HCIOJIb30BaTh MaTeMaTHYeCcKOe
BBIPOKEHHME 3aKOHOB, YKa3bIBaTh YCJIOBUS NMPUMEHHUMOCTH ypaBHEHHs MeHjeneeBa—
Kuaneiipona;

AHAIM3UPOBATh M OOBSACHATH JJICKTPUYCCKUE SIBICHUS, WCIOIB3YyS OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPAHEHMSI AJIEKTPUUECKOT0 3apsija,
3akoH  KysnoHa, mNOTEHIMAIbHOCTh  3JEKTPOCTATUYECKOTO  MOJISA,  MPHUHIIMII
CYMEPIIO3UIUU JIEKTPUUECKUX TOJEH, MpU 3TOM YKa3bIBas YCJIOBHS MPUMEHUMOCTH
3akoHa KynoHa, a Takke NpPaKTUYECKHW BaXKHbIE COOTHOIIEHUS: 3akoHbl Oma st
ydacTKa IeNy U 171 3aMKHYTOM 3JIEKTPUUYECKOM 1enH, 3akoH J[xkoyns—JIenna, mpaBuia
Kupxroda, 3akonsr @apajes 1y 37eKTposin3a);

OMHCHIBATh (DU3MYECKHUE MPOIECCHl U SBICHUS, UCIOIb3Ysl BEIHMUMHBI: TIEpEMEIICHHE,
CKOPOCTh, YCKOpEHHE, UMITYJIbC T€Ja U CUCTEMbI TEJ, CHJIa, MOMEHT CHJIbI, JaBICHUE,
MOTCHIMATbHAS JHEPrus, KWHETHYECKas HJHEPrusi, MEeXaHW4ecKas SHeprus, padora
CUJIbL, LEHTPOCTPEMHUTEIBLHOE YCKOPEHHUE, CHJIa TSKECTH, CHJIa YIPYroCcTH, cuja
TPEHUsI, MOIITHOCTh, DHEPTHUS B3aUMOJICHCTBUSA Tela ¢ 3eMieit BOIU3H €€ TOBEPXHOCTH,
SHEprusi ynpyroi gegopmanuu TMPYKUHBI, KOJIMYECTBO TEIUIOTHI, aOCONIOTHAS
TeMIeparypa Tena, padoTa B TEPMOJWHAMUKE, BHYTPECHHSSI JHEPIHsl HACaTbHOTO
OJTHOATOMHOTO Ta3a, paboTa HMIIEATHHOTO ra3a, OTHOCUTENbHAS BIAXKHOCTH BO3AYXa,
KIIJ waeanbHOro TEIUIOBOIO JIBUTATENs; AJIEKTPUUYECKOE TMOJIe, HANPsKEHHOCTh



JNIEKTPUYECKOTO MO, HAMPsSHKEHHOCTh MOJS TOYEUHOTO 3apsiia WM 3apsyKEHHOTO
nrapa B BaKyyMe M B JIUAJICKTPUKE, MMOTCHIIUAT YJEKTPOCTATHYECKOTO TOJIsA, Pa3HOCTh
MOTEHIIMAJIOB, JJIEKTPOABIDKYINAS CUJA, CHJIA TOKA, HAIMPSHKCHHE, MOIIHOCTH TOKAa,
3eKTpUYecKass EMKOCTh IJIOCKOIO KOHEHCATOpa, COMPOTUBICHHE ydacTKa LEMU C
MOCNe0BaTeNbHBIM M MapajUIeNIbHBIM  COEJIMHEHHWEM  PEe3HCTOPOB,  JHEPTHUd
AIIEKTPUIECKOTO TOJISI KOHJEHCATOPA;

OOBSCHATh OCOOCHHOCTH TMPOTEKaHWs] (U3HMYECKUX  SBJICHUM: MEXaHUYECKOE
IBUKCHHUE, TEIJIOBOC JBM)KCHHE YAaCTHUI[ BEIIECTBA, TEIUIOBOE paBHOBECHE,
OpoyHOBCKOE JBIKeHUE, T dy3us, UCTIapeHUE, KUTICHUE U KOHICHCAIIHS, TUTAaBICHUE
M KpUCTAUIM3allMs, HAIMpPaBJICHHOCTb  TEIUIONEpeaud,  dJeKTpHU3alus  Tel,
AKBUITOTCHIIMAILHOCTH MOBEPXHOCTHU 3aPSKEHHOTO TIPOBOIHUKA,

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHMOCTH OJAHOW (DU3MYECKON BEITUYHHBI OT JIPYToMl C
UCTIONIb30BAaHUEM TPSMBIX U3MEPEHHH, MpPH ASTOM KOHCTPYHPOBATh YCTaHOBKY,
dbuKcUpoBaTh PE3yIbTATHl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BHJE
rpadukoB ¢ y4€TOM aOCOJIOTHBIX IMOTPEHIHOCTEH H3MEpEeHMid, NenaTh BBIBOJABI IO
pe3ynbTaTtaM UCCIIeOBaHMUS;

IPOBOAUTH KOCBEHHBbIE M3MEPEHUS (PUINYECKUX BEIMYMH, MPU ATOM BBIOMpATH
ONTUMAJBHBIA METOJ W3MEPEHUs, OLEHUBAaTh aOCOJIOTHBIE U OTHOCHUTEJIbHBIC
MOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUN;

IPOBOAMTH  OMBITHl [0 TPOBEPKE MPEAJOKEHHOM TUIOTE3bl: IJIAHUPOBATH
OKCIIEPUMEHT,  COOHMpaTh  OSKCICPUMEHTAIBHYIO  YCTAaHOBKY,  aHaJIM3UPOBAThH
MOJTyYeHHBIC PE3YJbTAThI U AENATh BBIBOJ] O CTATYCE MPEJIOKEHHOMN TUIIOTE3HL;
coOnronarh mpaBuia 0€30MacHOro Tpyjaa MPH MPOBEACHUU HCCICIOBAHUN B paMKax
y4eOHOr0 SKCIIEpUMEHTa, MPaKTUKyMa U y4eOHO-HCCIIEeNOBaTeNbCKON U MPOEKTHOM
JESTEIbHOCTH C MCIOJb30BAaHUEM HU3MEPHUTENBbHBIX YCTPOMCTB M J1aDOpaTOPHOTO
o0opymoBaHus;

pemarh pacu€THhIE 3a7a4d C SBHO 3aJlaHHOM M HESIBHO 3a7aHHOW (u3nueckon
MOJICTIbIO: HAa OCHOBAaHMM aHAIM3a YCIOBHS OOOCHOBBIBATH BBIOOp (pHu3MUecKOn
MOJIeTIM, OTBEYalIIeld TpeOOBaHUSAM 3a7aud, NPUMEHATH (DOPMYNbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTYyJaThl (PU3WYECKUX TEOPUH TMpH  HCIOJIb30BAHUU
MaTeMaTHYeCKUX METOJIOB pEIIEHUS 3aJad, MPOBOIUTH pacuéThl Ha OCHOBAHUU
UMEIONINXCA JAaHHBIX, AaHAIM3UPOBATh PE3YNbTaThl U KOPPEKTUPOBATH METObI
pelIeHus ¢ y4€TOM MOJIYYeHHBIX Pe3yIbTaTOB;

pelaTh Ka4eCTBEHHBIE 3aa4i, TPEOYIOe MPUMEHECHUS 3HAHUHN U3 Pa3HBIX pa3/ieioB
Kypca (DUM3WKH, a TakKe WHTETpallH 3HAHWA W3 JPYTHX NPEIMETOB €CTECTBEHHO-
HAy4YyHOTO IIMKJa: BbICTpanBaTh JOTHMYECKYIO LIETIOUYKY PpacCyKICHHIl ¢ omopod Ha
U3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS,

UCIIOJIb30BaTh TEOPETUYECKNE 3HAHUSA 711 OOBSACHEHUSI OCHOBHBIX IIPUHIIUIIOB PabOThI
U3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOJIUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B OOBSICHCHHE TIPOIIECCOB OKPYKAIOIIEr0 MHpPA, B PA3BUTHUE TEXHHUKU U
TEXHOJIOTHIi;

AQHAIM3UPOBATh M OILCHUBATh TIOCIEACTBUS OBITOBOW ¥  IPOU3BOJCTBEHHOM
NESTEIbHOCTH YeJIOBEKa, CBS3aHHOW ¢ (U3MUECKHMMH TMPOIECCaMH, C TIO3HIIMA
IKOJIOTUYECKOU 0€30macHOCTH, MpEeICTaBICHUI 0 palMoOHATBLHOM



PUPOJIONIONB30BAaHUH, a TaKXKe Pa3yMHOM HCIOJb30BAHUU JOCTIDKEHUNW HAyKH U
TEXHOJIOTHH JIJIs TaTbHEHUIIIEro pa3BUTHS YEJI0BEUECKOTO O0IIeCTBa;

MIPUMEHSATH Pa3JIMYHbIE CITIOCOOBI pabOThI ¢ HHPOPMAIHEH (HU3UIECKOTO COACPIKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX  TEXHOJOTHHA, TIPH  OTOM
UCIIOJIb30BAaTh  COBPEMEHHBIE  HMH(OpPMALlMOHHBIE  TEXHOJOTMHM  JUIsl  TOMCKA,
nepepaboTKU W TPEABSBICHHUS Y4eOHOM M HAay4YHO-TIOMYJSPHOM HH(OpPMAIIHH,
CTPYKTYpUPOBAaHHUS W HMHTEPHpETalud WHQPOPMAIUHU, MOIYYEHHOW W3 pa3IHMYHbIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIyIaeMy0 HHPOPMAIIHIO U OIEHUBATh €6
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK W HA OCHOBE aHalu3a
MCTOYHHKA WH(DOpMAIUH;

IOPOSBISATH OpPraHM3allMOHHBIE M [O3HABATENIbHBIE YMEHHS CaMOCTOSTEIbHOIO
NpUOOpPETEHUs] HOBBIX 3HAHUUW B TIPOLECCE BBINOJHEHUS MPOEKTHBIX M Yy4eOHO-
HCCIIEIOBATEILCKUX PadoT;

paboTaTh B TpYIIE C HUCIOJHEHHWEM pAa3JIMYHBIX COIMAIBHBIX POJeH, MIaHUPOBAThH
paboTy Tpymmbl, palMOHATBHO PACIPEACTATh JEATEIBHOCTh B HECTaHAAPTHBIX
CUTYaIUsX, aJIcKBaTHO OIICHUBATH BKJIAJ KKJOTO U3 YYACTHHKOB I'PYIIBI B PEIICHUE
paccmaTpuBaeMoil mpoOIeMbl;

NOpOSIBIISATE MOTHUBAaNMIO K Oyaymeld mpodeccHOHANbHON — NeATENhbHOCTH  TI0
CIENUATBLHOCTSAM (PU3UKO-TEXHHUECKOTO MPODUIISL.

K xonmy obyuenust B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YrIyOJIEHHOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLTHXCS YMEHHIA:

MOHUMATh pPOJb (U3UKK B HKOHOMHUYECKOHW, TEXHOJOTHYECKOW, COLMATBHOU U
TUYECKOU cdepax NesTeTbHOCTH YelOBeKa, POjb U MECTO (PM3UKU B COBPEMEHHOMU
Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMUU B MPAKTUYECKOMN AEATEIBHOCTH YEIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHUYECKOM  Da3BUTHHM,  3HAYEHUE  OINHCATEIBHOM,
CHCTEMaTH3UPYIONIeH, OOBSICHUTENBHON M NMPOrHOCTHYECKOW (QYHKUUN (usnueckon
TEOPUU — DIIEKTPOJAMHAMUKH, CHEIUAIBHON TEOPUHM OTHOCUTEIBHOCTH, KBAHTOBOU
busuky, ponb Gu3nYecKoi Teopuu B (HOPMUPOBAHHMH MPEACTABICHUN O (pu3nueckon
KapTUHE MHUpa, MeCTO (PU3MYEeCKOW KapTUHBI MUpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NMPEACTABIECHUN O IPUPOJE;

pa3nuyaTth YCIOBUS TNPUMEHHUMOCTH Mojenell (U3NYecKuX Tel U MPOLECCOB
(ABNIEHMIA): OIHOPOJHOE AJIEKTPHUECKOE W  OJHOPOJHOE MArHUTHOE  IIOJI,
rapMOHUYECKHE KOJIeOaHUs, MaTeMaTHUYECKUH MAaATHUK, WACANbHBIM INPYKUHHBIA
MasiTHUK, TApMOHUYECKHE BOJIHBI, HJCAIbHBIN KOleOaTeIbHbII KOHTYpP, TOHKas JINH3A,
MOJIEJIel aToMa, aTOMHOTO si[pa U1 KBAHTOBOW MOJIETIN CBETA;

paznmuuath yclIoBUsS (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (U3UYECKHUX 3aKOHOB,
MOHUMATh BCEOOIIMI XapakTep (yHIAMEHTANbHBIX 3aKOHOB M OTPAaHHMYEHHOCTH
MCIIOJIb30BAHUSI YACTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSACHATH DJIEKTPOMATHUTHBIE TMPOIECCHl U SBICHUS, HCIONbB3YS
OCHOBHBIE TMIOJOXEHUS M 3aKOHBl DJJIEKTPOJUHAMMKM U CHELHUAIBbHOM Teopuu
OTHOCUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUYECKOro 3apsna, cuia Amriepa, cuiia
JlopeHua, 3aKkOH JJIEKTPOMArHUTHOM WHAYKUMM, mnpaBuio Jlenma, cBa3p OIJIC
CAaMOMHJIYKIMU B 3JIEMEHTE D3JIEKTPUUECKON IIEMH CO CKOPOCTHIO M3MEHEHMS CHJIBI
TOKA, MOCTYJIaThl CIEHATIbHON TEOPUN OTHOCUTENBHOCTH DWHILTENHA);



AHATM3UPOBATH U OOBSICHATH KBAHTOBBIC MPOIIECCHI U SIBICHUS, UCTIONB3YS MOJI0KECHUS
KBaHTOBOW (u3uku (ypaBHeHue OWHIITeHHA M1 (porodddexTa, MepBbIi U BTOPOM
nocTynatel bopa, IpUHIIKUIT COOTHOIICHUS HeompeaenéHHoctel ['eitzenOepra, 3aKOHBI
COXpaHEHHMsI 3aps,IOBOr0 M MacCOBOI'O YHMCENl U SHEPIUHU B SIAEPHBIX PEAKLMAX, 3aKOH
pPaIuoOaKTUBHOTO pacraja);

OTHCHIBATh (PH3UYECKHE TPOIECCHI U SIBICHHUS, UCIIONIb3Yys BEIMUYUHBL: HAPSHKEHHOCTD
JMEKTPUYECKOTO  MOJI, TMOTEHIHWal  DJEeKTPOCTaTUYECKOro  TOJs,  Pa3HOCTb
MOTEHILIMAJIOB, 3JIEKTPOJBIKYIAS CHJIA, MHIYKIUS MarHUTHOTO IOJI, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, 3JIEKTPOIBMIKYILAS CHJIA CAMOMHIYKIIHH,
SHEPrUsi MAarHUTHOTO TOJISI TPOBOJHUKA C TOKOM, PEISITUBUCTCKUI HMMITYJIbC, MTOJHAS
SHEPTusl, SHEPrus MOKOs CBOOOIHOM YaCTUIIBI, SHEPTHUS U UMIYJIbC (DOTOHA, MACCOBOE
YHCIIO U 3apA[ sApa, SHEPTUsS CBA3M s1pa;

OOBSCHATH OCOOCHHOCTH TIPOTEKAHUSA (PU3UUECKHX SIBICHHUM: AJICKTPOMAarHUTHAS
WHAYKINSI, CAMOUHIYKIIUS, pe30HaHC, nHTepdepeHIus BOJIH, TudpaKius, TucCIepcus,
NOJTHOE BHYTpEHHee oTpaxkeHue, (potornexkrpuueckuil adpdekr (porosaddexr), annda-
u Oera-pacmaapl  sAep, TramMMma-m3IydeHHe saep, (U3NYECKUE  MPUHITUIIBI
CHEKTPaJIbHOTO aHaliu3a U paboThI Jlazepa;

ONpEeNENATh HAlPaBICHUE WHIYKIMA MarHUTHOTO TOJIA MPOBOJHHMKA C TOKOM, CHJIbI
Awmmnepa u cunel JIopeHiia;

CTpPOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOM JMH30H, W
pPacCUUTHIBATh €0 XapaKTePUCTUKU;

IMPUMEHSTh OCHOBOIIOJIAraloN[ie aCTPOHOMUYECKUE MOHSTUS, TEOPUU U 3aKOHBI JUIS
aHaiM3a W OOBSICHEHUS (UINYECKUX MPOILECCOB, MPOUCXOASIIIMX B 3BE3/aX, B
3BE3HBIX CHCTEMax, B MEKIaJlaKTUYEeCKOH cpele; JBW)KEHUS HEOECHBIX —Ted,
SBOJIIOIIMH 3BE3 U BeeneHHoid;

IPOBOJIUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIMYMH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUIA, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTATHI
MOJIyYUEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM
aOCONIOTHBIX ~MOTPEIIHOCTeH HM3MEpPEeHMi, JielnaTh BBIBOJALI IO  pe3yibTaraM
UCCIIEJOBAHMSI;

IPOBOJAUTH KOCBEHHBbIE M3MEPEHUs (PU3NYECKUX BEIMYMH, IMPH HTOM BBIOMpATH
ONTUMAJILHBIA METOJ] M3MEpEeHHs, OICHWBAaTh aOCOJIOTHBIE U OTHOCUTEIIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEpPEHUl;

IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEAJOKEHHOM THUIIOTE3Bl:  IIAHUPOBATH
JKCIIEPUMEHT,  COOMpaTh  3KCIEPUMEHTAIbHYI0  YCTaHOBKY,  aHaJM3UPOBAThH
MOJTy4YEHHBIE PE3YJIbTAThl U JAeNaTh BBIBOJ] O CTaTyCE MPEJIOKEHHOMN TUIIOTE3bL;
OTKCHIBATh METOIbI MOJIYUYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMUIA;

coOuoaTh mpaBmiia 0€30IacHOTO TpyAa MPH NMPOBEICHUM HCCIEAOBAaHHMNA B paMKax
y4eOHOro SKCIEpUMEHTa, MPaKTUKyMa U y4eOHO-HCCIIEeNOBAaTeNbCKOW U MPOEKTHOM
JeSITEIbHOCTH C HCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
00opyIoBaHus;

pemiaTh pacy€THhIE 33/Ja4d C SBHO 33aJaHHOM W HEABHO 3aJaHHOW (U3UUECKOM
MOJIENIbIO: Ha OCHOBAaHMM aHajM3a YCIOBHUS BBIOMpATh (U3WYECKHE MOJIENH,
OTBevarolie TpeOOBAHUAM 3a/1a4H, TPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U
MOCTYNIaThl (PU3WYECKUX TEOpUH MPH HCIOIb30BAaHUM MaTeMaTUYECKUX METO/0B



pelieHus 3ajad, MOPOBOAMTH pacdy€Tbl HAa OCHOBAaHUU HMEIOLIUXCA JIaHHBIX,
AHAIM3UPOBATh PE3YIbTAaThl U KOPPEKTHPOBATh METONbI pEIIEHUS ¢ Y4ETOM
MOJTyYEHHBIX PE3yIbTaTOB;

penaTh Ka4eCTBEHHBIE 3aa4i, TPEOYIOe MPUMEHEHUS 3HAHUIN U3 Pa3HBIX Pa3/ieioB
Kypca (U3MKH, a TakKe MHTEerpaluy 3HaHWM W3 JIPYrHMX HPEeIMETOB €CTECTBEHHO-
HAy4YHOTO IIMKJa: BbICTpanBaTh JIOTHMYECKYIO ILIETIOUYKY PpacCyKICHHI ¢ omopod Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHHUS,

UCIIOJIb30BaTh TEOPETUYECKNE 3HAHUS 7151 OOBACHEHUS! OCHOBHBIX IPUHILIUIIOB PabOThI
U3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIaJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAayKH, B OOBSICHECHHE TIPOIECCOB OKPYKAIOIIEr0 MHpPA, B PA3BUTHUE TEXHHUKU U
TEXHOJIOTHI;

AQHAIM3UPOBATh M OILCHUBATh TIOCJIEACTBUS OBITOBOM ¥  IPOU3BOJCTBEHHOM
NESITEIbHOCTH 4eJOBEKa, CBS3aHHOW ¢ (U3MUECKUMU TMpolleccaMu, C TO3MIMMA
IKOJIOTHUYECKOU 0€30IacHOCTH, MpEeICTaBICHUI 0 paloHaIbHOM
MPUPOIOTIONB30BAaHUH, a TAKXKE Pa3yMHOM HCIOJB30BAHUU JOCTIDKCHUNW HAyKH U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHS YEJI0BEUECKOTO O0IIeCTBa;

IPUMEHSATH pa3InyHble CTIOCOO0BI paboThl ¢ HHpOpMaIel (U3MIECKOTo COJIEpIKAHUS C
UCIIONIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIIMOHHBIX  TEXHOJOTHHA, TIPH  OTOM
UCIIOJIb30BAaTh  COBPEMEHHBIE  HMH(OpPMALlMOHHBIE  TEXHOJOTMHM  JUIsl  TOUCKA,
nepepaboTKU W TPEABSBICHHUS Y4eOHOM M HAay4YHO-TIOMYJSPHOM HWHGOpPMAIIHH,
CTPYKTYpUPOBAHHUS W HMHTEPHpPETAld HWHPOPMAIMH, MOIYYEHHON W3 pa3IHMYHbIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIyIaeMy0 HHPOPMAIIHIO U OIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M HA OCHOBE aHalu3a
MCTOYHHKA WH(DOpMAIUH;

IPOSBISATH OpPraHM3allMOHHBIE M [O3HABATENIBHBIE YMEHHS CaMOCTOSTEIbHOIO
NpUOOpETEHUs] HOBBIX 3HAHUUW B TIPOLECCE BBHINOJHEHUS MPOEKTHBIX M Yy4eOHO-
HCCIIEIOBATEILCKUX PadoT;

paboTaTh B TpYIIE C HUCIOJHEHHWEM pAa3JIMYHBIX COIMAIbHBIX POJeH, MIaHUPOBATh
paboTy Tpymmbl, palMOHATBHO PACIPEACTATh JEATEIBHOCTh B HECTaHAAPTHBIX
CUTYaIUsX, aJIcKBaTHO OIICHUBATH BKJIAJ] K&KJIOTO U3 YYACTHHKOB I'PYIIBI B PEIICHUE
paccmaTpuBaeMoil mpoOIeMbl;

NPOSIBIISATE MOTHUBAaMIO K Oyaymeld mpodeccHOHANbHON — EATENhbHOCTH  TI0
CIEIUATLHOCTSIM (U3UKO-TEXHUUECKOTO npodus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrtpoasubie | IlpakTuyecku
n/n MPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI e padoThbl
pecypcsl
Paznen 1. HAYUHBIA METO/] IO3HAHUS ITIPUPOIbI
1.1 Hay4unplii MeTO MO3HAHUS TTPUPOIBI 6
HWroro no pazneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlunaMuka 10
2.3 Craruka TBEpIOTO Tena 5 1
24 3aKOHBI COXPAHCHHS B MEXAHUKE 10 1
HWroro no pazneny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OcCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmonunamuka. TenaoBbie MalITuHbI 20 1
33 ArperaTHble COCTOSIHHS BelecTBa. @a3oBbie 14 1
TIEePEXO0/IbI
Hroro no pazueny 49
Paznen 4. JIEKTPOIUHAMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24 1




4.2 [ToCTOSITHHBIN STIEKTPUIECKUNA TOK 24
4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazueny 54
Paznen 5. PU3HNUECKUN MPAKTUKYM
5.1 ®u3nyeckuil NPakTUKyM 16 16
Hroro no pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KJTACC

KoJsun4yecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Kontpoannbie | IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAMHAMUKA
1.1 MaruutHoe nose 14
1.2 DneKTpoMarHuTHast UHIYKIUS 13 1
Hroro no pazueny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KouneOaHus 10
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15
53 MexaHuuyeckre U 3JIeKTPOMarHUTHHIE 10 1
BOJIHBI
24 Orntrka 25 1
Hroro no pazueny 60
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 OcnoBwl CTO 5 1
Hroro no pazueny 5
Pa3znea 4. KBAHTOBAS ®U3UKA
4.1 KopmyckysipHO-BOJTHOBOM JTyaJlu3M 15
4.2 ®duszuka atoma 5)




®du3nKa aTOMHOTO S7pa U dJIEMEHTapHBIX
YacTHIl

4.3

Hroro no pasaeny

25

Pazgea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKI 12
Hroro no pazueny 12
Pazgen 6. PU3SHUECKHA MPAKTUKYM
6.1 du3nyeckuil NPakTUKYM 16 16
Hroro no pazueny 16
Paznen 7. OBOBIIAIOIIEE IIOBTOPEHUE
Cucremaruzamnys 1 0000menne
71 MPEIMETHOTO COJIEPYKAHUS U OIBITA 15
' JesITeIbHOCTH, IPUOOPETEHHOTO PU
u3yueHuu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazueny 15
PesepBHOe Bpems 10
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
JlaTa
Ne uudgposbie
Tema ypoka Kourpoabubie | IlpakTuyeckune | H3YYEHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI b
pecypcsl
®uszuka — pyHgaMeHTaIbHas HayKa O
1 1 1.09
IIpUpoe
5 HayuHblii MeTOT TO3HAHUS K METOBI 1 4.09
UCCIEe0BaHUS PU3NYECKUX SIBICHUN '
DKCIEPUMEHT U TEOPUS B ITpOLIECCe
3 no3HaHus npupoasl. Habmronenue n 1 5.09
IKCTIIEPUMEHT B (PU3HKE
4 Crnioco0b1 u3MepeHus (PU3NIECKUX BETUINH 1 6.09
AOCoOTHAS U OTHOCHUTEIbHAS
5) MOTPEUIHOCTH U3MEPEHUH (PU3NUECKUX 1 7.09
BEJINYUH
MonenupoBanue B ¢pusuke. Poib u mecto
6 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHON 1 2,00
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKON '
IeITeIbHOCTH IO
Mexanunueckoe aBuxenue. Cucrema
7 orcuera. OTHOCUTENBHOCTh MEXAHUUECKOTO 1 11.09
neuxkenus. [Ipsmvas u oOpaTHas 3agauun '
MEXaHUKHI
Pagnyc-BekTOop MaTepHalIbHOU TOUKH, €ETO
8 Y P MaTep ’ 1 12.09

IIPOEKIIMH Ha OCU KoopAuHaT. TpaekTropusl.




[Tepememenue. Cxkopocts. X mpoekiu Ha
OCH KOOpJMHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onrcaHre paBHOMEPHOTO
IPSIMOJIMHEMHOTO JBUKCHHUS

13.09

10

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEH.
Pemenne 3anau

14.09

11

HepaBromepHoe nBuxxenne. MrooBeHHas
CKOpOCTh. Y ckopenue. [Ipsamonnneitnoe
JBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM

15.09

12

I'paduaeckoe onucanme MpSIMOIUHEHHOTO
ABHUKCHUS C TIOCTOSIHHBIM YCKOPCHUCM

18.09

13

CBoOoaHoe majieHue. Y CKopeHue
CcBOOOIHOTO IMaIeHUsI. 3aBUCUMOCTD
KOOPJUHAT, CKOPOCTH, YCKOPECHHUS OT
BpPEMEHU U UX rpaduku

19.09

14

JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU30HTY

20.09

15

Kpuonunelinoe npuxenue. [[BuxeHue no
OKPY>KHOCTH. YTJIOBasi U JIUHEHHAs
ckopocTtb. [lepuon n yacrora.
leHTpOCTpEMHUTENBHOE U TIOJIHOE
YCKOpEHUE

21.09

16

KontponbHas padoTa mo teme
"Kunematuka"

22.09

17

IlepBbiif 3akoH Hprorona. MHepunanbHbie
cucteMsl orcuéra. [IpuHnmn
OTHOCUTENBbHOCTH ["anmes.

25.09




HewunepuinanbHbie CUCTEMBI OTCUETA

Cuna. PaBHogeicTByromas cuia. Bropoit

18 26.09
3akoH Herotona. Macca
B3aumoneiictue ten. Tpernil 3aKoH

19 27.09
Hprorona

20 [Tpunin cynepno3uiuu cui. Pemenne 28.09
3aJla4 Ha MpUMEHeHHe 3akoHOB HbioToHa '
3aKOH BCEMUPHOTO TATOTEHUSI.

21 DKBUBAJICHTHOCTh TPABUTAIMOHHON U 2.10
WHEPTHOU MaccChl
Cuna TSHKeCTH U yCKOpEHUE CBOOOHOTO

22 3.10
MaJCHUs
JIBu>keHHe HeOSCHBIX Te U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas 4.10
KOoCMHU4YecKasi CKopocTb. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH I'yka. Bec tena 5.10
Cuna tpenus. [Ipupona u BUnbI cui

25 TpeHus. JIBrKeHre B )KUIKOCTH U Ta3e C 6.10
Y4ETOM CHIIBI COMIPOTUBIICHUSI CPEJIBI

26 Hasnenue. ['napocratuueckoe AaBjICHUE. 9.10
Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEIIO.

27 [TocTymarenbHOE U BpalaTeabHOe 10.10
IBUKEHHE TBEPAOIO Tella
MOMEHT CuJIbl OTHOCUTENBHO OCU

28 11.10
BpaieHus. [1neqo cuibl

29 CrnosxeHue cuil, NPUIOKEHHBIX K TBEPAOMY 12.10




teny. LleHTp TsbkecTu Tena. Y cioBus
paBHOBecHsI TBepAOro Tena. Busl
paBHOBECHS

30

Pemenue 3amau

13.10

31

KonrtponsHas pabora no teme "/lunamuka.
Crartuka TBepaoro tena'

16.10

32

Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI
MaTCpHaJIbHBIX TOUCK. HGHTp Macce
CUCTCMbI MAaTCPUAJIBHBIX TOYCK. TeopeMa (o)
ABHUIKCHUU LICHTPA MACC

17.10

33

Nmnynbe cuiibl 1 ©”3BMEHEHHE UMITYJIbCa
Tena. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE

18.10

34

MoOMEHT uMITyJIbCa MaTePUATBLHON TOYKH.
[IpencraBienue o COXpaHEHUU MOMEHTA
HUMITYJIbCa B ICHTPAJIBHBIX IMOJIAX

19.10

35

Pemrenue 3agau

20.10

36

Pabota cuibl Ha MaJTloM U Ha KOHEYHOM
nepemenieHuu. ['paduueckoe
MPEJCTaBICHHE PAOOTHI CHITBI. MOIITHOCTH
CHUTBI

23.10

37

Kunernueckas sueprus. Teopema 06
M3MEHEHUU KUHETUYECKOU SHEPTUU
MaTepHaIbHON TOYKU

24.10

38

HOTGHI_[I/IaJIBHBIe 1 HEIIOTCHL MAJIbHBIC
cunbl. [lorenuuaneHas sneprusi. Bropas
KOCMHUYecKasi CKOPOCTb

25.10




TpeTbst KocMHuuecKast CKOpOCTh. CBA3b
paboThl HEMOTEHLUATBHBIX CUJI C

39 M3MEHEHUEM MEXaHWYECKON YHEPTUH 26.10
CUCTEMBI TeJl. 3aKOH COXPAaHEHUS
MEXaHUYECKON YHEPrun
Ynopyrue u Heynpyrue CTOIKHOBEHUS.

40 VYpasuenue beprymum s uaeanbHON 27.10
KHUAKOCTU

41 KontponbHas padoTa mo Teme "3akoHbI 811
COXpaHeHUs B MeXaHHKe" '
Pa3BuTue npeacraBieHuii 0 npupoe

42 TernoTel. OcHOBHBIE nojoxkenust MKT. 9.11
Huddysus. BpoyHoBckoe nBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U

43 TBEPABIX Tel. XapaKTep ABUKEHHUS U 10.11
B3alMO/JICIICTBHS YaCTHUL] BEILIECTBA
Macca u pazmepsl MOJIEKYJT (ATOMOB).

44 Konuuectso BeriecTBa. IlocTostHHas 13.11
ABoraapo

45 Temneparypa. TemioBoe paBHOBeCHE. 14.11
[Ixana Lenbcus '

46 Pemenue 3amay 15.11

47 Wneanpuslii ra3. ['a3oBble 3aKOHBI 16.11

48 VYpasaenune Menpeneesa-Knaneiipona. 17 11
Pemenue 3agau '
AOGcomoTHas Temiieparypa. 3aKoH

49 20.11

JanpToHa




50

M3omporieccsl B UcaIbHOM rase ¢
IMOCTOSIHHBIM KOJIMYECTBOM BEIECTBA

21.11

o1

I'padmyeckoe npencraBneHne
M30TPOIIECCOB: N30TepMa, U30X0pa,
n3obapa

22.11

52

OcnoBHoe ypaBHenne MKT

23.11

53

Pemrenue 3agau

24.11

54

CBs13b a0CONMIOTHOM TEMIIEPATYPHI
TEPMOJIUHAMUYECKON CUCTEMBI CO CPEeAHEN
KUHETUYECKON AHEPrUueH MOCTynaTeIbHOrO
TCIIJIOBOT'O ABUXKXCHU S eé qacTHUIl

27.11

55

O06001IeHrEe U cCUCTEMAaTU3aLMs 3HAHUI 110
Teme "OcaoBel MKT"

28.11

56

KonrtponsHast pabora o Teme "OCHOBBI
MKT"

29.11

57

TepMonnHaMuyeckas cucrema. 3aJjaHue
BHEIIHUX ycsioBui Juis T/ cucreMsl.
BHemHue v BHYTpEHHHE TapaMETPBI.
[Tapametpsl T/] cuctemsbl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONIMCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

30.11

58

HyneBoe Hauano TepMoOAMHAMUKH.
CamonpousBoiibHas penakcarus T[]
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

1.12

59

Mozaens naeaasLHOro ra3a B
TEpMOJIMHAMUKE. Y CJIOBUS MPUMEHUMOCTH
3TOU MOJEIIH

4.12




60

VYpaBuenue Menpaeneera-Knanelipona u
BBIpaXEHHE JIJIsl BHYTPEHHEH SHEPTUuu

5.12

61

BeIpaxxeHue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'0 UJEAIBHOIO rasa.
KBasucraTnueckue u HECTATHYECKUE
IIPOLIECCHI

6.12

62

DnemMeHTapHas padoTa B TEPMOJAMHAMUKE.
Brrancnenme paboTsl 1o rpaduky mpoiecca
Ha pV-nuarpamme

7.12

63

Terunonepenaya kak criocod M3MEHEHUS
BHyTpeHHel sneprun T]1 cucremsl 6e3
COBEpILICHHS PabOTHI

8.12

64

KoHnBek1ysi, TenionpoBogHOCTb,
U3JIy4cHUE

11.12

65

KommgectBo Temorel. TenmnoéMKocTh Tea.
VY nenbHas U MOJIIpHas TEIJIOEMKOCTH
BEILIECTBA. Y IeIbHAas TEMJI0Ta CrOPAHUS
TOILIMBA

12.12

66

Pacuér konmuecTBa TEMIOTH IPU
Teroneperaye

13.12

67

[TonsTue 06 annabaTHOM TpoIecce.
[TepBbIii 3aKOH TEPMOAMHAMUKHU

14.12

68

KonnuecTBo TemnoTel u paboTa Kak Mepbl
W3MEHEHUs BHYTpeHHel sHeprun T]]
CUCTEMBbI

15.12

69

Bropoii 3ak0H TepMOAUMHAMUKH TSI
PaBHOBECHBIX U HEPAaBHOBECHBIX
nporeccoB. HeoOpatuMocTs pUpPOIHBIX

18.12




MIPOIIECCOB

70

[IpuHIUIIBI AEACTBUS TEIIOBBIX MAILVH.

KIIJI

19.12

71

MaxkcumanbsHoe 3Hadenue KITJ. Iuxn
Kapno

20.12

72

Pemrenue 3agau

21.12

73

3KO.HOI‘I/I‘IGCKI/I€ ACIICKTHI UCITOJIB30BaAHUA
TEIUIOBLIX ABUTraTeiiel. TermioBoe
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl

22.12

74

Pemenue 3amau

75

O000111eHE U CUCTEMATH3AaIUs 3HAHUI 110
teme "Tepmoaunamuka. TemoBbie
MamIuHb"

76

KonrponsHast pabora o Teme
"TepmoanHamuka. TenaoBbie MalIUHbI"

77

[TapooGpa3oBanue U KOHICHCAIIHS.
Hcnapenue u kunenue. Y neibHas TEIUIOTa
napooOpazoBaHUs

78

HacbliieHHbIE 1 HEHACHIILEHHBIE MapPbI.
KayecTBeHHast 3aBUCHUMOCTb IUIOTHOCTH U
JABJICHHsI HACBILLIEHHOTO Mapa oT
TEMIIEPATYPHI, UX HE3aBUCUMOCTb OT
00bEMa HACKIIIEHHOT O apa. 3aBUCUMOCTh
TEMIIEPATYpPbI KUIIEHUS OT JAABJICHUS B
KHUIKOCTU

79

BrnaxxaocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCUTEJIbHAS BIIAYKHOCTh




80

Pemrenue 3agau

TBépnoe teno. Kpucramiuueckue u

81 amop(HbIe Tesna. AHU30TPONHS CBOWCTB
KpHUCTAJIJIOB

82 [InaBnenue u KpuctauM3anus. Y 1eabHast
teriora TiaBneHus. Cyomumanus
Hedbopmarnu TBEpAOTO Tena. PacTskenue

83 u cxatue. Casur. Moayns FOnra. IIpenen
ynpyrux aedopmarmii
TermnoBoe pacuiMpeHne >KUAKOCTEN 1

84 TBEPIBIX TET. AHTAPMOHU3M TETUIOBBIX
KoJeOaHuil 4acTHUIl BEIIeCTBa

85 [IpeobOpazoBanue 3Hepruu B (ha30BBIX
nepexoaax

86 YpaBHEeHHE TEIJIOBOTO OajlaHca

87 Pemenue 3anau
[ToBepxHOCcTHOE HaTsKeHUEe. KanuspHbie

88 siBJEHUs. J{aBieHue 1o MCKPUBJIECHHOU
MMOBEPXHOCTHIO XuAKoCcTH. Dopmyra
Jlarutaca
O060011IeH e U cCTeMaTU3alus 3HaHUN 110

89 TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®da3oBble nIepexoab"

90 KontponbHas padoTa mo Teme "ArperaTHsie
cocTosiHuA BemecTBa. @a3oBble nepexoabl”

01 DnexTpu3aius Tea U e€ IposBICHUS.

DJekTpuyeckui 3apsa. /[Ba Buaa




aNeKTpuyeckux 3apsanoB. [IpoBogHuKkwy,
TUBJIEKTPUKU U TIOTYIPOBOIHUKI

DneMEeHTapHBIN ANEKTPUUIECKUH 3apsil.

92
3aKOH COXpaHEHMs PJIEKTPUUECKOTO 3apsiia
93 B3aumopeicrteue 3apanoB. Toueynsle
3apsaasl. 3akoH Kynona
94 Pemenue 3amay
95 Dnektpuyeckoe noje. Ero neiicteue Ha
ANEKTPUYECKHUE 3aPsI/IbI
Hanpssk€HHOCTB JIEKTPUYECKOrO MOJIS.
96 [TpoOueIit 3apsan. JInauM HaANMPSHKEHHOCTH
aneKkTpudeckoro nosst. OQHOpOIHOE
ANEKTPUYECKOE T0JIe
IToTeHIManbHOCTD AIEKTPOCTATUYECKOTO
97 moig. PasHOCTE MOTEHIIHAIOB U
HampsHKeHHe
[loTenuumanpHas SHEPTUs 3apsiia B
98 ANEKTpOCTaTHYECKOM mose. [lorennuan
ANEKTPOCTATUYECKOTO MO
CBsi3b HANPSHKEHHOCTH MOJISL U PA3HOCTHU
99 MIOTEHLIMAJIOB ISl 3JIEKTPOCTATHUECKOT O
oJIst
100 [IpuHUUI CynepO3UIIUU SJIEKTPUUECKUX
noJjen
101 Pemenue 3amay
102 [Tone Toueunoro 3apsna. [Tose paBHOMEPHO

3apsoKeHHOU cephl




[Tone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsKEHHOMN
0ECKOHEYHOM! MIOCKOCTH

104 [TpoBOAHUKH B 3JIEKTPOCTATUIECKOM IIOJIC.
VYcnoBue paBHOBECHS 3apsiiOB

105 JIMDIEKTPUKH U TIOTYITPOBOHUKH B
ANEKTPOCTATUUYECKOM I10JIE
Kongencarop. DneKTpoEMKOCTh

106 KOH/IeHCATOpa. DIEKTPOEMKOCTh TIOCKOTO
KOHJICHCATOpa

107 [TapannensHOE COeTMHEHNE KOHICHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

110 Pemenue 3anau

111 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B
OJTHOPO/IHOM 3JIEKTPHUYECKOM T10JIe

112 Pemenue 3amay

113 O06o001IeH e U cucTeMaTU3alus 3HaHUN 10
Teme "DnekTpudeckoe mnoie"

114 KonrponsHast pabora o Teme
"OnexTpuueckoe noiue"
Cuiia Toka. [TocTossHHBIN TOK. Y CIOBHS

115 CYILIECTBOBAHUS MIOCTOSTHHOTO
ANEKTPUUYECKOTO TOKA

116 Hcrounnku Toka. Hampsxenue u 3/[C




117 3akon OMa JyIsl ydacTKa Lenu.
DIEeKTPUYECKOe COTIPOTUBIICHNE
3aBUCHUMOCTh COTPOTUBIICHUS OJTHOPOJTHOTO

118 MPOBOJHUKA OT €0 JJIMHBI U TJIOMIAAN
MOTIEPEYHOTO CEYCHUS

119 VY ienpHOE CONPOTUBIICHUE BEILIECTBA.
Pemenue 3amau

120 [TocnenoBarenpHOE, TApATUIETBLHOE,
CMEIIIaHHOE COEMHEHHUE TPOBOIHUKOB

121 Pacuét pa3BeTBIEHHBIX AIEKTPUUECKUX
neneit. [IpaBuna Kupxrodga

122 Pemenue 3amay

123 Pabora anekTpudeckoro Toka. 3akoH
Jxoyna —Jlenua

124 Pemenne 3anau
MOMIHOCTP AEKTPUIECKOTO TOKA.

125 TennoBas MOIITHOCTh, BhIIENIIEMast Ha
pesucrope

126 Pemenue 3amay

127 O/1C u BHYyTpEHHEE CONPOTUBIICHNE
HCTOYHHKA TOKA

128 3axon OMa 115 TTOJTHOM (3aMKHYTOH )
AJIEKTPUYECKON LIETTH

129 Pemenne 3anau

130 MoOIIHOCTh UCTOYHUKA TOKA

131 KopoTtkoe 3ambpikanmne




132

KonneHncarop B rienu mocTOSSHHOTO TOKa

133 Pemenwne 3amaq

134 Pemenue 3anau no teme "IlocTostHHBIM
AIEKTPUUYECKUN TOK"

135 Pemrenue 3agad mo teMme "IlocToSHHBIN
AJIEKTPUYECKUM TOK"

136 Pemrenue 3agad mo teMme "IlocTOSHHBIN
AJIEKTPUYECKUM TOK"

137 O060011IeH e U cUCTeMaTU3alus 3HaHUN 110
teMe "[1oCTOSHHBII 21eKTpUUecKnuid TOK"

138 KonrponsHast pabora o Teme
"[TocTOsTHHBIN 3NIEKTpUUECKUI TOK"
DneKTpuueckas MPOBOAUMOCTh PA3IUYHBIX

139 BEIIECTB. DIIEKTPUIECKUI TOK B METaIIaX.
CBepXxIpoBOIUMOCTh
DJIEKTPUYECKUI TOK B pacTBOpaxX U

140 pacruiaBax 3JeKTpouToB. 3akoHbl Dapanes
TUTSE DIIEKTPOIH3a

141 DneKkTpuUYecKuil TOK B razax. [Imazma

142 DNEKTPUUECKUN TOK B BAaKyyMe.
Bakyymusbie mpu0opbl

143 DNEKTPUUECKUN TOK B MOIYIPOBOJHUKAX

144 [TonynipoBoAHHKOBBIE TIPUOOPHI
®uU3NYECKU MPAKTUKYM 10 TEME

145 "N3mepeHune cuiibl TOKa U HaIIPSIKEHUS B

LIEITH [TOCTOSTHHOT'O TOKA IPY ITOMOILH
aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX




puOopoB" win "3HaAKOMCTBO ¢ IUPPOBOH
nabopartopueit o ¢puzuke. [Tpumepsr
u3MepeHus: GU3NYECKUX BETUYUH MTPU
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

146

®uU3NYECKU MPAKTUKYM 10 TEME
"M3y4yeHrne HepaBHOMEPHOTO IBUKEHUS C
LEJbI0 OTpeIeTICHUS] MTHOBEHHON
ckopoctu"

147

®uU3NYECKU MPAKTUKYM 10 TEME
"U3mepeHue yCKopeHus mpu
MPSIMOJTMHEHTHOM PaBHOYCKOPECHHOM
NBIDKCHUU 110 HAKJIOHHOW INIOCKOCTH'" MU
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BPEMEHHU MPU PAaBHOYCKOPEHHOM
nBOKeHUN"

148

DuU3NYECKU MTPAKTUKYM 10 TEME
"M3MepeHne yCKopeHHs CBOOOHOTO
najgeHusa" win "M3yueHue ABUKEHUs Tena,
OpOLIEHHOTO TOPU30HTAIBHO"

149

DuU3NYECKU MTPAKTUKYM 10 TEME
"N3yueHue NBUKEHUS TeJa IO OKPY>KHOCTH
C MIOCTOSIHHOM TI0 MOZIYJIIO CKOPOCThIO" MIIH
"UccnenoBanue 3aBUCUMOCTH TIEPHOJIA
oOpaleHns KOHUYECKOr0 MasTHUKA OT €ro
napameTpoB"

150

@u3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOLIEH CUIIBI
IIpU ABMKEHUH OpycKa Mo HaKJIOHHON
mrockoctu" uin "IIpoBepka runoTe3sl O




HE3aBHCUMOCTH BPEMEHHU JIBIXKEHUS Opycka
10 HAKJIOHHOM TJIOCKOCTH Ha 3aJJaHHOE
paccTOsHUE OT €ro MacChl"

151

@u3NYeCcKUil IPAKTUKYM 110 TEME
"UccneqoBanye 3aBUCUMOCTH CHJT
YOPYTOCTH, BO3HUKAIONTUX B MPYKHUHE U
pPE3HOBOM 00pa3siie, oT ux aepopmanun”
i "M3yueHne NBUKEHHS CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIErKui OJI0K"

152

DuU3NYECKU MPAKTUKYM 10 TEME
"Uzmepenue korddumrerTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 PHIIMEeHTa
3aBucuMocTu FTp(N)" wiu "UccnenoBanue
JBIM>KEHUS OpycKa 110 HaKJIOHHOM
TUIOCKOCTH C MTEPEMEHHBIM K03()(HUITUEHTOM
Tpenus" win "M3ydeHnue IBUKeHUs rpysa
Ha BaJly ¢ TpeHUeM"

153

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue yciuoBU paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpaleHus"
iy "KOHCTpyHpOBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3ydenune
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
IJI01LIa b OTIOPHI"

154

®uU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHune uMirysabca Tesa mno
TOpMO3HOMY IyTH" i "M3mepeHue criibl
TATH, CKOPOCTH MOJEIH JIEKTPOMOOUIIS U




MOIIHOCTU cuJibl TATK" wiK "CpaBHEHUE
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunbl" uinu "HccnenoBanue coxpaHeHUs
UMIYJIbca MPU YIPYroM B3auMOJECUCTBUN"
wim "M3MepeHre KUHETUYECKOW SHEpPrun
T€Ja 110 TOPMO3HOMY ITyTH"

155

DuU3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHnne u30TepMUUYECKOTO Mpolecca
(PEKOMEHI0BAHO UCIIOIb30BAHUE

g poBoii 1aboparopun)" unu "M3yuenue
n30X0pHOro npouecca" wim "HU3ydenne
n3obapnoro npouecca" unu "IlpoBepka
ypaBHEHUS COCTOAHUSA"

156

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenpHOl TemnoéMKocTU" Uin
"UccnenoBanue mpoliiecca OCThIBaHUS
Benrectsa" win "MccnenoBanue
agunabatHoro mporecca” uwiu "M3ydeHue
B3aUMOCBSI3U PHEPTUU MEKMOJIEKYIJISIPHOTO
B3aUMOJICVCTBUS U TEMIIEPATYPBI KUTIEHUS
JKUIKocTen"

157

®uU3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEMN UCTTApECHUS
xunakocten" wim "M3Mmepenue ynenbHoi
TEIUIOTHI IJIaBIeHus Jdbaa" win "U3yuenue
CBOMCTB HACBIILIEHHBIX AapOB" WU
"N3mepenne abCoMOTHON BIaXXHOCTH
BO3/lyXa M OI[EHKa MacChl apoOB B
nomenieHun". M3mepenune korddummeHTa




IMOBEPXHOCTHOI'O HATSXKCHUS

158

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaOmroeHue npeBpaiieHus SHEpTun
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHUI0
n3nydeHus ceeronuoaa’ wim "M3yuenue
MPOTEKAHUS TOKA B IIETH, COAEpKaIIe
KoHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTHU MTOTEHITUAIOB (HAMPSDKEHUS) TIPH
MOCJIeI0BATETbHOM COCIMHEHUH
KOHJIEHCaTOpoB"

159

DuU3NYECKU MPAKTUKYM 10 TEME
"HccneqoBaHye CMEIIAaHHOIO COEIUHEHMNS
pesucropoB” niu "M3MepeHue yaeapHOro
COIIPOTHBIIEHUS IIPOBOJHUKOB" WIIN
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIpsHKEHUS JJ1s1 JIaMITbl HaKaJliBaHUs "

160

@u3nYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue anmekrponusa’ wim
"N3mepenue 3apsiga 0lHOBAJIEHTHOTO HOHA"
unu "HccnenoBanue 3aBUCUMOCTH
CONPOTUBIIEHUS TEPMOPE3UCTOPA OT
temnepatypsl" uinn "CHsTHE BOJBT-
aMIIEpHOM XapaKTEpUCTUKHU auoaa’

161

PesepBHelit ypok. O600ICHHE 1
CHCTEMaTH3alus 3HAaHUH 110 TEME
"KunemaTtuka"

162

PesepBHeIil ypok. O600ICHHE 1
CUCTEMAaTU3aluA 3HAHUH 110 TEME
"Jlmnamuka"




163

PeseprubIil ypok. O60011eHIE 1
cucTeMaTu3anus 3gaguil mo treMe "CrtaTuka
TBEpAOro Tema"

164

PesepBHeIil ypok. O600ICHHE 1
cucTeMaTH3alus 3HaHui o TeMe "3aKOHEI
COXpaHEHUs B MEXaHUKE"

165

PesepBHelil ypok. O600ICHHE 1
cucreMaTtu3anus 3HaHui mo Teme "OCHOBBI
MOJIEKYJIIPHOKHHETHYECKON Teopun"

166

PesepBHeIit ypok. O600ICHHE U
cHCTEMAaTH3alMs 3HAaHUIH 110 TEME
"TepmoanHamuka. TenaoBsie MAlIUHbI"

167

PezepBHblit ypok. O0o01IeHNE U
cucTeMaTU3alys 3HaHUH 10 TemMe
"ArperaTHbl€ COCTOSIHMSI BELLIECTBA.
da3o0Bble IEPEXObI"

168

PesepBHeIit ypok. O600ICHHE U
CUCTEMaTuU3aluAd 3HAHUH 110 TEME
"OnexTpuueckoe noiue"

169

PesepBHeIit ypok. O600ICHHE U
cucTeMaTU3alus 3HaHUH 10 TemMe
"TIoCTOSHHBIN 371EKTPUUECKUIN TOK"

170

PeseprubIil ypok. O600611eHIE 1
cucreMaTtu3anus 3Hanui no treme "Toku B
pa3auyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

170

16




11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
JlaTa
Ne uudgposbie
Tema ypoka Kourpoabubie | IlpakTuyeckune | H3YYEHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI !
pecypchl
BzanmozeiicTBHE TOCTOSHHBIX MATHUTOB U
1 MTPOBOJTHUKOB C TOKOM. MarHuTHOE ToJIe. 1
['unore3a Amnepa
Bekrop MarautHO#M nHAYKIMK. [TpuHumnn
2 CYTIEPIIO3UIIMN MAarHUTHBIX ToJied. JInHnm 1
MarHUTHON WHIIYKITUU
3 MarsuTHO€ 1oJie TIPOBOJHUKA C TOKOM. 1
OnbIT OpcTena
4 Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb 1
Pemenue 3agau 1
6 [Ipumenenue 3akoHa Ammepa. 1
DIEKTPOU3MEPUTEIBHBIE PUOOPHI
Cuna JlopeHiia, €€ HanpaBIE€HUE U MOAYJIb.
7 JIBroKeHre 3apsoKEHHOW YacTHITHI B 1
OJTHOPOJTHOM MarHUTHOM IT10JI€
8 Pemenue 3amay 1
PaGora cunel JlopeHiia 1
10 Pemtenne 3agau 1
1 MarauTHoOe 110JIe B BEIIIECTBE. 1
deppoMarHeTHKH, Mapa- U TuaMarHeTUKH
12 OcHoOBHBIE CBOMCTBa (hepPOMArHETHUKOB. 1




[Ipumenenne GpeppoMarHeTHKOB

13 Pemtenue 3amau mo treme "MarautHoe mose"

14 Pemenue 3amay mo reme "MarautHoe mose"

15 SIBrIeHME IEKTPOMArHUTHOW UHAYKIUH.
[ToTok BeKTOpa MAarHUTHOM MHIYKIIMU

16 O/1C unaykuuu

17 3aKO0H AJEKTPOMArHUTHON HHTYKITUI
Qdapanes

18 Buxpesoe anekrpudeckoe nosie. Toku Dyko

19 OJIC MHOYKIIMYU B IBUKYIIIHXCS
MIPOBOTHUKAX

20 Pemenue 3amay

21 [IpaBuno Jlenua

99 NunyktuBHOCTH. KaTylika MHIYKTUBHOCTH
B LIEMH HOCTOSHHOI'O TOKA

93 SBnenne camonuaykuuu. JJ1C
CaMOMHAYKITUU

24 DHeprus MarHUTHOTO TIOJIS KATYIITKU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

25 Pemenue 3amau

26 O000111eHE ¥ CUCTEMATH3AaLUs 3HAHUH 110
Teme "DnekTpoarHamMuKa"

97 KontponbHas padoTa mo teme
"OnexkTpoguHaMuka"

28 KoneobarensHas cucrema. CBOOOIHEIE

KoJiebaHus1. ['apMoHnYecKue KojieOaHus




Kunemaruueckoe u JUHaAMHWYECCKOC

29
OIMCaHUE KOJIeOATENbLHBIX IBHKEHUN
DHepreTuueckoe onucanue. BeiBos

30 JUHAMHYECKOTO OMHUCAHUS TAPMOHHUECKUX
KOJIeOaHUH U3 UX YPHEPTETUUECKOTO U
KHHEMATUYECKOTO OIMMUCAHHUS

31 Awmrmutyna u $asza konebaHmit
[Tepuon u yacrora konebanuid. [lepron
MaJIbIX CBOOOIHBIX KOJIEOaHUI

32 MareMaruueckoro mastTHuka. [lepuon
CBOOOHBIX KOJeOaHH MPYKUHHOTO
MasATHHKA

33 3aryxaromue Konebanus. BeiHyXIeHHBIE
Kkosebanus. Pesonanc

34 ABTOKOIEO0aHUS

35 Pemenue 3amay

36 VYpoxk-koHpepenuus "MexaHnueckue
KoJieOaHUsI B MY3bIKQJIbHBIX HHCTPYMEHTax "

37 O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
TeMe "Mexannueckue xonedanus"”

38 DNEKTPOMArHUTHBIE KOJICOAHMUS.
KonebaTenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMITUTYAbI

39 3aps/ia KOHJIEHCATOpa ¢ aMIUIUTYAOU CHJIBI
TOKa B KOJIEOATEIILHOM KOHTYpE

40 3aK0H COXpaHEHHUs SHEPTUH B HICATbHOM

KOJIeOaTeIbHOM KOHTYpE




3aryxarolue JIeKTPOMarHuTHbIE

41 KoJjieOaHus1. BeIHYK/IeHHbBIE
AJIEKTPOMAarHUTHbIE KojeOaHus

42 IIepemeHHbIl TOK. Pe3uctop u KoHAEHCATOP
B LIENU TIEPEMEHHOT0 TOKa

43 Karymika MHIyKTUBHOCTH B LIENTH
IIEPEMEHHOT0 TOKa

44 3axoH OMa 11 SIEKTPUYECKON Lienn
IIEPEMEHHOT0 TOKa
MouHOCTh NEPEMEHHOTO TOKA.

45 AMIUTATYIHOE U JEHCTBYIOIIEE 3HAUCHUE
CUJIBI TOKA U HaIPSKEHUS

46 Pe3onaHC B 25IeKTpHYECKON 1IETTH

47 Pemenue 3agau
WneanbHblif TpanchopmaTop.

48 [TpousBoxacTBO, Iepeaaya u NoTpedieHne
JIIEKTPUYECKON SHEPTUU
DKOJIOTHUECKUE PUCKHU MIPU MPOU3BOJICTBE

49 aNeKTpo3Hepruu. KynbTypa ucnonap3oBaHus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM XKU3HU

50 Pemenue 3amay

51 Pemenue 3amay

59 O06o001IeH e U cucTeMaTU3alus 3HaHUN 110
TeMe "DIeKTpOMarHuTHbIe KojiebaHus"

53 Mexanuyeckue BOIHbL. XapaKTepUCTUKHU

MCXaHHNYCCKHX BOJIH

54

CBoiicTBa MEXaHHMYECKHUX BOJIH




55

3ByK. XapaKkTepUCTUKH 3BYyKa

Wudpa3syk u ynaprpa3Byk. Lllymosoe

56
3arpsiI3HEHUE OKPYKAIOLIEN Cpebl

57 Pemenue 3anau

58 DJIEKTpOMarHuTHbBIE BOJIHBI. M3myueHue
ANEKTPOMAarHUTHBIX BOJIH

59 DHeprus MeKTPOMarHuTHBIX BOJIH.
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH
[IIxana 31€eKTpOMarHUTHBIX BOJIH.

60 [TpuMeHeHHe HIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY
[TpuHIMIBI pagUOCBSI3U U TEIEBUACHMUSL.

61 Paguonoxanus. D1eKTpOMarHuTHOE
3arpsiI3HEHUE OKPYKAIOLIEN Cpebl

62 KonrponsHas padora o teme "Konebanus
Y BOJTHBI"

63 Cger. 3aKOH MPSIMOJIMHEHHOTO
pacnpoCcTpaHEHUs CBETA

64 Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHHsI CBETa

65 Otpaxenue ceera. [lnockoe 3epkao.
Cdepuueckoe 3epkano
[Ipenomiienue cBeTa. AGCOMIOTHEIN U
OTHOCHUTEJIbHBIN 110Ka3aTeNb PETOMIICHHUS.

66 [TonHOE BHYTpEHHEE OTpAKECHUE.

[IpenenbHbIN yroJ MOJHOTO BHYTPEHHETO
OTpaKEHHUS




Pemenne 3agay Ha IMPUMCECHCHUEC 3aKOHOB

o OTpaKEHHUS U IPETIOMJIICHUS CBETa

68 Xon nydent B mpusMme. Jlucnepeus csera.
CnoxHbIl cocTaB Oenoro ceera. Lset

69 JInH3bl. @OKYCHOE PACCTOSIHUE U
ONTHYECKasl CUJIa JIMH3BI

20 [TocTpoenue n3o0pakeHUH B IMH3AX U UX
cucTeMax. YBEJIUYEHHUE JINH3bI
Pemenue 3a1ay Ha mocTpoeHue

71 M300pakKeHUH, MOTYy4aeMbIX C IIOMOIIIBIO
JIUH3

72 I'na3 kak ontuyeckas cucrema

73 Pewmenne 3anau. lIpenensl npuMeHMMOCTH
reOMETPUYECKON ONITUKHU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Jucniepcust cBera

76 HNutepdepennus cBeta

77 KorepeHnTHble HCTOYHUKHU. Y CITOBHS
HaOII0IeHUSI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenue narepdepeHIum

80 Hudpakuus cBeta

81 JudpakimonHas pemeéTka. Y cioBue
HaOII0/IEHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3anau

83 [TonepedHOCTH CBETOBBIX BOJIH.




[Tonspuzanus cBera

84 Pemenwne 3amaq 1

85 CBeTOBBIC SABJICHHS B TIPUPOJIC 1

86 O06001IeHrEe U cCUCTEMAaTU3aLMs 3HAHUI 110 1
teme "OnTtuka"

87 KonrponsHast pabora no Teme «OnTHKa» 1
['paHuUIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKHU. 3aKOHBI 3JIEKTPOJUHAMUKY U 1
MIPUHIIAIT OTHOCUTEIBHOCTH

89 ITocTynatsl cienuaibHOU TEOPUU 1
OTHOCHUTEIIEHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAL.
[IpeobpazoBanus Jlopenna. Ycinosue

90 npUYMHHOCTU. OTHOCUTEIIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U
COKpallleHHEe JJTNHBI

01 DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON 1
YaCTHIIBI

92 CBs3b MacChI C SHEPTUEH U UMITYJILCOM 1
PENSATUBUCTCKOMN YaCTULIBI. DHEPTHsI OKOS

93 PaBHOBECHOE TEIIIOBOE M3TyUCHHE 1

94 3akoH cmenieHus Buna 1

95 I'unoreza M. I1nanka o kBantax. @OTOHBI 1

96 DHeprusi U UMIyJbC poToHa 1

97 ®otordpdext. Onpitol A. I'. Cronerosa. 1

3akonbl Gpororddexra




VYpasuenue DitHmreitHa 17151 hoTodPdekra.

%8 "Kpacnast rpanuna" ¢porosddexra

99 JNasnenue ceera. Onbitel I1. H. JIeOeneBa

100 BosHOBEIE CBOIICTBA YaCTHIL
Bounnbl ne bpoiind. [[nmuHa BoJHbBI 1€

101 Bpoiins u pazmeps! 0071aCTH JTOKAIH3aIAN
JBHKYILEUCS YaCTULIBI

102 KopmyckysipHO-BOJTHOBOM JTyaJiu3m

103 Judpaxius 3JeKTPOHOB Ha KpUCTaJIaX
Crenunduka u3MepeHuid B MUKPOMHUPE.

104 CooTHollleHUs HeOoTIpeAeTIEHHOCTEN
I'eiizenOepra

105 Pemenue rpaduyeckux 3anau

106 Pemenue pacu€THbIX 33124
KontponbHas padota mo temam: "OCHOBBI

107 CTQO", "KopryckynsipHO-BOITHOBOM
Tyanu3m"

108 OMnBITHI 1O UCCIIEOBAHUIO CTPOCHUS aTOMA.
[TnanerapHas moxens aroma Pesepdopaa

109 [Tocrynatsr bopa

110 Bunsl ciektpoB. CrieKTp YpOBHEM SHEPTUM
aToMa BOJIOpojaa

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITy4YeHUE
cBeTa

112 Jlazep

113 Hyknonnas monens siapa I'eitzenbepra-




HBaneHko. 3apsii 1 MacCOBOE YUCTIO spa.
M3otonsl. PannoakTuBHOCTE

114

3aKoH pasiMoaKTUBHOTO pacnaaa. CBolicTBa
HMOHU3UPYIOLIETO U31ydeHus. Biusuue
PalMOaKTUBHOCTHU Ha HUBBIE OPTaHU3MBI.
Jo3umetpust

115

OHeprus cBA3M HYKJIOHOB B siipe. SInepHble
cuibl. Jledext Maccrl siapa. SAnepHbie
peaknuu. SnepHsie peakTopsl. [Ipobiemsl
YIPaBISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHE ACTIEKThI PA3BUTHS AAECPHOM
SHEPIreTUKU

116

Mertoapl perucTpaluy U UCCIeI0BaHMs
3JIeMEeHTapHBIX YacTuil. OyHTaMeHTAIbHBIC
B3aUMOJICVCTBUS. bapruoHbI, ME30HBI U
nentoHnsl. [Ipencrasnenue o CtangapTHOM
MOJCIIN. KBapK-FJIIOOHHa}I MOJICIb aI[pOHOB

117

®usuka 3a npeaenamMmu CTaHIapTHOU
Mojaenu. TéMHas matepust U TEMHas
sHeprusi. EquHCTBO (hM3MYEeCKOM KapTHHBI
Mupa

118

DTanbl pa3BUTHS ACTPOHOMUHU. 3HAYCHHE
aCTPOHOMHUU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
O0OBSCHEHHS IPUPOBI KOCMHUUYECKHUX
00BeKTOB. MeTOIbI aCTPOHOMUYECKHX
HUCCIIEIOBAHNN

120

COBpeMeHHBIe OIITUYCCKUE TECICCKOIIHI,




panuoTenecKonsl, BHEaTMOC(hepHas
aCTPOHOMUS

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue

121 N
3BE3/1bl, MJIAHETHI, UX BUJIUMOE JBUKEHUE
Conneunas cucrema. Connie. CoyiHeyHas

122 akTUBHOCTb. VIcTounuk sHeprun CoslHLA U
3BE3 N
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.

123 Juarpamma "creKTpaabHBIA KJ1acc —
CBETUMOCTB"

124 3Be3abI IIIaBHON ITOCIIEN0BATEILHOCTH
Bnytpennee crpoenue 38€31. CoBpeMeHHbIE

125 MPEJICTAaBICHUSI O IPOUCXOXKICHUU U
spostronny CoJtHIA U 3BE34. DTalbl )KU3HU
3BE3]T

126 Muineunsbiit [1yte — Hama ["anmaktuka. Tumsl
rajakTUK. UEpHbIE IBIPHI B Apax TaJakTUK
Bcenennas. Pacmupenne Beenennoii. 3akoH

127 Xab6ua. Teopust bonbmioro B3priBa.
PennkroBoe uznydenue

128 MacumraGHast ctpykTypa Beenennoii.
Meraranaktuka

129 Hepeménnsie npobiaeMbl aCTpOHOMUU
DuU3NYECKU MPAKTUKYM 10 TEME

130 "UccneqoBanye MarHUTHOT'O ITOJIA

HOCTOSIHHBIX MAarHUTOB' WiIN
"HccnenoBannue CBOMCTB




dbeppomarnerukoB" ninu "MccnenoBanue
JEMCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Du3nYeCcKuil IPAKTUKYM 110 TEME
"U3mepenue cunbl Ammnepa" unu "3yuenne
3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
unu "OnpeneneHue MarHuTHON MHIYKIIMU
Ha OCHOBE U3MEpPEeHUs CUIIbl AMriepa"

132

DuU3NYECKU MPAKTUKYM 10 TEME
"UccneqoBanue ABJICHUS
AJIEKTPOMArHUTHON MHIYKIIMU'" WIIH
"OnpeneneHne MHAYKIIUA BUXPEBOTO
MarHMTHOTO MOoJs"

133

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue sIBJIEHUS] CAaMOUHIYKIIMKU"
nnu "COopka MOJIEIH JIEKTPOMAarHUTHOTO
reHeparopa"

134

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB'"

135

DuU3NYECKU MPAKTUKYM 10 TEME
"[IpeoOpazoBaHue YHEPTUHU B IPY>KUHHOM
MasiTHUKeE"

136

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue nepeMEHHOT0 TOKa Yepes
MOCJIEI0BATENBHO COETUHEHHBIE
KOHJIEHCATOP, KaTyLIKY U pe3ucTop” win




"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B IIENU NTIEPEMEHHOTO TOKA"

137

Du3nYeCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOW BOJIHBI"

138

Du3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepeHune nokazaTesis IpeaoMICHUs
crekna" win "[lomyueHne nzoopaxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

139

Du3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
wugakux auH3)" unu "M3mepenue
(hOKYCHOTO pacCTOSTHUS paCcCEUBAIOLITNX
uH3"

140

Du3nYeCcKuil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu, nHTEpdepeHnu
Y MoJisipu3anuu csera'

141

Du3nYeCcKuil IPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbCa U SHEPTUH
peNATUBUCTCKUX YacTull (o pororpadusm
TPEKOB 3apsKEHHBIX YaCTUIl B MATHUTHOM
nose)"

142

®u3nYeCcKUil IPAKTUKYM 110 TEME
"U3mepenue nocrosinHou [nanka Ha
OCHOBe HccienoBanus Gororddexra” nmm
"HccnenqoBanye 3aBUCUMOCTH CYJIBI TOKA
4yepe3 CBETOAMO/ OT HampshKeHUs"

143

DuU3NYECKU MPAKTUKYM 10 TEME




"HccnenoBanue CieKTpa pa3pekeHHOTO
aTOMapHOI0 BOJOPOJa U U3MEpPEHUE
nocTostHHOW Punbepra"

144

Du3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanne paaiMoakTUBHOTO (hOHA C
KCIMOJIb30BAHUEM JO3UMETpA" UIH
"N3yueHune moriomeHus: 6eTa-4yacTuil
afoMuHNIEM "

145

DuU3NYECKU MPAKTUKYM 10 TEME
"HabaroneHus 38€30H0T0 HEOA
HEBOOPY>KEHHBIM IJIa30M C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUITOKEHHH TS
oTpeeNieHuUs TIOJ0KEHUST HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiaymapus 1 sipkue
3BE31b1" Wn "HaOmroieHus B TEIECKOII
JlyHbI, 1aHET, TYMaHHOCTEN U 3BE3THBIX
CKOIUICHUI"

146

O06o001IeHre U cCUCTEMaTU3aIUs 3HAHHM.
Poinb ¢pu3uKy 1 acTpOHOMHH B
SKOHOMHYECKOM, TEXHOJIOTHUECKOM,
COIMAIBHON U ATUYECKOH cdhepax
NEeATeIIbHOCTH YEIOBEKA

147

O06001IeH e U cucTeMaTU3allrs 3HAHUH.
Ponb 1 MecTo (hU3HKHU U aCTPOHOMHH B
COBPEMEHHOMN HAy4YHOU KapTUHE MUpa

148

O06001IeH e U cUCTeMaTU3allrs 3HAHUH.
Ponb ¢pusuueckoii Teopun B GOpMUPOBAHUN
MPEACTABICHUH 0 (PU3NIECKOI KapTHUHE




MUpa, MECTO (PU3MUECKON KapTHHBI MUpa B
o01ieM psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOAE

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O

149 n "
TeMme "KuHemaruka

150 O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
TeMme "Kunemaruka"

151 O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
teme "JIluHamuka"

152 O06001IeHre 1 cUCTEMaTU3aIMs 3HAHUI 110
teme "Cratuhka TBepaoro tema"

153 O060011IeHrEe 1 cCUCTEMAaTU3aLMs 3HAHUI 110
Teme "3aKOHbI COXpaHEHUs B MeXaHUKe"
O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
Teopun"

O000111eHE U CUCTEMATH3AaIUs 3HAHU 110

155 teMe "Tepmoaunamuka. TernaoBbie
MAaIIuHb"

O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110

156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3zoBrle nepexoant"”

P it

157 O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
TeMe "OeKTpudeckoe noie"

158 O06001IeHre 1 cUCTEMAaTU3aLNs 3HAHUI 110
teme "[loCTOsTHHBIN 3JEeKTpUYEeCKU TOK"

159 O06001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110




teme "Toku B pa3nuuHbIX cpenax”

160

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O
TeMme "MarautHoe mnoie"

161

PeseprubIil ypok. O600611eHIE 1
CHCTEMAaTH3allus 3HaHUH 110 TeEME
"DJIeKTpOMarHuTHas UHIyKUIUs"

162

PeszeprubIil ypok. O60011eHIE 1
cHCTEMAaTH3alMs 3HAHHUIH 110 TEME
"Mexannyeckue Koaeoanusa"

163

PeseprubIil ypok. O60011eHIE 1
CHCTEMaTH3alus 3HAHUH TT0 TEME

"DeKTpOMarHuTHBIE Kosebanus'

164

PeseprubIil ypok. O60011eHIE 1
cCUCTEeMaTH3alusl 3HaHHU 10 TeMe
"MexaHu4YecKHe U AIEeKTPOMarHUTHBIE
BOJIHBI"

165

PeseprubIil ypok. O60011eHIE 1
cucreMaTu3anys 3Hagui mo treMe "Ontuka'

166

PesepBHeIit ypok. O600ICHHE U
cucreMaTu3anus 3Hagui mo treMe "OCHOBEI
CTO"

167

PesepBHelil ypok. O600ICHHE 1
cUCTeMaTH3alusl 3HaHUH 10 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

PesepBHeIil ypok. O600ICHHE U
cucreMaTu3als 3gaduii mo teme "dusuka
aToma"

169

PesepBHelit ypok. O600ICHHE U




cucTeMaTu3anus 3Haguil mo teme "dusuka
aATOMHOTO SIApA U 3JIEMEHTAPHBIX YacTul'"

PesepBHelitl ypok. O600ICHHE U

170 cUCTEMAaTHU3alus 3HaHUU IO TEME 1
"SnemMeHTs! acTpouzuxu"
OBILIEE KOJIMYECTBO HACOB I10 170 16

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI J1J151 YYUEHUKA

» dusuka. Mexanuka, 10 knace/ Mskumes I'.5., CunasikoB A.3., OOIIECTBO C OTpaHUYCHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkimmonepHoe obmectBo «M3narenscTBo «IIpocBerienne»

» Guzuka. MonekynsapHas ¢usuka. Tepmogunamuka, 10 kinace/ Msikumes [7.5., CunsikoB A.3.,
OO0111eCTBO ¢ OTpaHUUYECHHON OTBETCTBEHHOCTHIO «[IPODAY»; AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenune»

» Gusuka. Dnekrpoaunamuka, 10-11 knacesl/ Mskumes I'.4., CunskoB A.3., O6mecTBo ¢
OTPaHUYEHHOU O0TBETCTBEHHOCTHIO «/[PODA»; AxumonepHoe o6miecTBo «M31arenbeTBo
«ITpocBemenune»

» Gusuka. Onruka. KBantoBas ¢usuka, 11 kimace/ Makumes I'.4., Cunsaxos A.3., O6mecTBo ¢
OTPaHUYEHHOU O0TBETCTBEHHOCTHIO «/[PODA»; AxumonepHoe obmiecTBo «M31arenbeTBo
«ITpocBemenune»

» ®usuka. Konebanusa u Bonnsl, 11 kimace/ Makumies I'.41., Cunsaxos A.3., O01mecTBo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «/[PODA»; AxumonepHoe obmiecTBo «M31arenbeTBo

«ITpocBemenune»

METOAUYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET






