MotanoBa Hatanbs BanepbeBHa

C=RU, S=CBepanoBckasi obnactb, L=TypuHckas Cnoboaa, T=[upektop, O="
MYHNLUMMNANTBHOE ABTOHOMHOE OBLEOBPA3OBATENBHOE YYPEXOEHNE ™
CNAOKOBCKAA CPEOHAA OBLEOBPA3OBATENBbHAA LUKONA™™, SNILS=02591131630,
INN=665100504703, E=sladkowsoh@mail.ru, G=Hatanbsi BanepbeeHa, SN=IoTanoBa,
CN=lNoTanoea Hatanbs BanepbesHa

MUHHUCTEPCTBO IMMPOCBEIEHUS POCCUNCKOM ®EJIEPALIUU
MuHucTEpCcTBO 00pa30BaHus U MOJIOAEKHOM MoauTuKN CBepAJIoBcKOi 001acTH
Cao6om0-TypuHcKkuii MyHUIIUTIAJbHBIN 0TIE]1 yIPaBJeHUsI 00pa30BaHueM
MAOQOY «Caaakxosckasa COII»

YTBEPXIEHO

npukazoM MAOY «Cnangkosckass COILL»
Ne 60-1 oT 30.08.2023 r.

PABOYASI ITIPOTPAMMA
(ID 724855)

yueOHoro npeamera «@usuka. YriayoaEéHHbIH YPOBEHb)

st ooyuarommxest 10 — 11 xmaccoB



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE CpeAHero obmero obpa3oBaHus pa3zpaboTaHa Ha
OCHOBE IMOJIOXKEHUH M TpeOOBaHUN K pe3ylibTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTEbHOMN
nporpammel, mpenctaBieHHbix B @I'OC COO, a takke ¢ yd€rom deaepanbHOi paboueit
nporpamMmel BocnuTanuss v Konnenuuu mnpenogaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peanu3ylOIMX OCHOBHbBIE
o0Opa3oBaTelibHbIE IPOTPAMMBI.

[Iporpamma 1O ¢u3uKe ompenenser o00s3aTenbHOe MPEIMETHOE —COJepIKaHue,
YCTAaHABJIMBACT PEKOMEHYEMYIO IOCIIEAOBATEIILHOCTh U3YUCHHSI TEM U Pa3JesioB y4eOHOTO
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JIOTUKUA Y4eOHOTro
mporecca, BO3PAaCTHBIX oOcoOeHHOCcTel oOywaromuxcs. [Iporpamma mo ¢Qusuke maér
MPEJICTaBICHUE O LENIX, COJACpKaHUM, 0OIIel cTpaTeruu OoOy4YeHHs, BOCOUTAHUS U Pa3BUTHS
o0yJaromuxcst cpeacTBamMu yueoHoro npeamera «Pusnka» Ha yriyOIEHHOM ypOBHE.

Wzyuyenue kypca ¢(usuku yrayOn€HHOrO YpOBHS TO3BOJIIET pealn30BaTh 3ajaydd
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
MHTEIJICKTYadbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXIbIM OOydYaroluMcsi, KOTOpbIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO PA3NUYHBIM (PU3HKO-TEXHHUUECKUM U MHXKEHEPHBIM CHEIIHATbHOCTSIM.

B mporpamme mo ¢usuke onpenensiorcs IUIAHUPYEMbIe pe3yJabTaThl OCBOCHHUS Kypca
bu3Mk Ha YypOBHE cCpenHero oOmero oO0pa3oBaHUA: JMYHOCTHBIE, MeETalpeaMETHbIE,
npeaAMeTHbIC (Ha yriryOsn€éHHOM ypoBHE). HaydHO-MeToA0I0rnuecKo OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JTUYHOCTHBIM, METAampeIMETHBIM U TMPEAMETHBIM pe3yJbTaTaM O0YyYaroIMuxcs,
OCBOMBIIIUX NIPOrpaMMy 1Mo (PU3MKE HA YPOBHE CPEAHETO 0011ero oOpa3oBaHus Ha YriyOJIEHHOM
YPOBHE, SIBIIIETCSA CUCTEMHO-AEATEIHOCTHBIN MOAXO.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (M3MKM Ha YriayOlEHHOM YypOBHE, B TOM
YHClie IPeIMETHbIE PE3YIbTaThl IO rojlaM O0yUYeHUs;

coJiepkaHue yueOHoro npeamera «Pu3ukay no rogaM o0ydeHus.

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIOJIb30BaHA
YUUTENAMHU (PU3UKH [T COCTABJIEHUS! CBOMX Pa0OUYUX MPOTPaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUIMATUBY YUWUTEIEeH U
IIPEIOCTABIAET BO3MOXKHOCTU [UIsl pPEaJU3alUd Pa3IMUHBIX METOAWYECKHUX TIOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOlnEHHOM YpOBHE IPH YCIOBUM COXPAaHEHUs 00s3aTebHOMN
4acTU COJIEp’KaHus Kypcea.

®dusnka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YIEOHOTO
npeMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOUUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOIIECCOB U SIBICHUH, H3y4aeMbIX
XumHen, ouonorue, ¢usmdeckoi reorpadueit u acrpoHomueit. Mcnonp3oBaHue W aKTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenuiio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTHMIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJTYYEHHsS] HOBBIX
MaTepHajioB C 3aJaHHBIMU CBOWcTBaMH. M3ydeHue (U3MKM BHOCHUT OCHOBHOHM BKJIaJd B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromierocs, B (GopMHUpOBaHUE
YMEHUH NMPUMEHATh HAYYHbIH METOJ MO3HAHUS NIPU BBIOJHEHUH UMH YUEOHBIX UCCIICIOBaHUM.

B ocHOBy Kypca pu3nku Ha ypoBHE CpEeIHEr0 O0IIero oOpa3oBaHMs TOJOXKEH PsJl UJICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBJISIETCS JJIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (U3HKHU.



Hoea zenepanuzayuu. B cooTBeTCTBUM C Hell marepuan Kypca (usuku oO0ObeIuHEH
BOKpPYT (usnueckux teopuil. Benymmm B Kypce siBisiercss (OpMUpPOBaHME IPEJICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanys npeanogaraeT UCIoiIb30BaHUE I'YMaHUTAPHOTO
noTeHIrana (GU3NIeCKOil HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMHu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usukn — yrioyOn€HHOTO — ypOBHS
IpeAronaraeT 3HakOMCTBO C HIIMPOKUM KPYTOM TEXHHYECKHUX U TEXHOJIOTMYECKUX MPUIIOKEHUN
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HA YPOBHE OOIIMX MpPEACTaBICHUI
U COBPEMEHHbIE TEXHUUYECKHE YCTPONCTBA, M TEXHOJIOTUH.

Hoea »3Ixonocuzayuu peanusyercs MOCPEICTBOM BBEACHUS ODIEMEHTOB COJACPIKaHUS,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOsIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PallMOHAIBHOTO IPHPOJIOTIOIE30BAHMS U
9KOJIOTHYECKOI 0€301MacHOCTH.

OcBoeHue conepKaHusi MPOrpaMMBl 110 (PHU3UKE TOHKHO OBITH MOCTPOSHO HA MPUHITUIIAX
CUCTEMHO-/IEATEIbHOCTHOTO noxoa. s pusuku peanusanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTA KaK IMOCTOSIHHO ACWCTBYMOMIETO (hakTropa
yuebHoro mpouecca. Jlyisg yrayOsi€HHOro YpoOBHA — 3TO CHCTEMa CaMOCTOSATEIbHOTO
YYEHHYECKOTO SKCIIEPUMEHTa, BKIIOYAIOMIETO (PPOHTAIBHBIE YYEHHUYECKHWE OIBITHl TpU
U3y4eHHUM HOBOIO MaTepuaiya, JlabopaTopHble paboTel M paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanm3anu GU3HUECKOro MpakTHKyMma. B mepBom ciydae MpakTHKYM
npoBoauTcs 1100 B koHue 10 u 11 kmaccoB, 1ubO mocie MepBOro M BTOPOTO MOJIYroAui B
KaXJIOM U3 3THUX KJaccoB. BTopoii cnmocod — 3To mHTerpanus paboT MpakTUKyMa B CHUCTEMY
71a00paTOpHBIX paboT, KOTOpPhIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ padoTaMH MPAKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE MCCIIeIOBaHNE, KOTOPOE MPOBOJAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0O0OIIEHHOTO BUAa O€3 MOMIAarOBOM HHCTPYKITHH.

B nporpamme o ¢usuke cucrema yueHHYECKOTO YKCIEPUMEHTa, 1a00paTOpPHBIX paboT U
NpPaKTUKyMa Mpe/ICTaBlIeHa €NHBIM NepeyHeM. BbIOop TeMaTHKH A7 3TUX BUIOB YYEHHMUYECKHX
NPaKTUYECKUX Pa0OT OCYHIECTBISIETCS YYaCTHHKaMH O0Opa30BaTENBHOTO TpoIecca MCXOIS M3
0COOEHHOCTEM MOYpOYHOIrO IUIAHUPOBAHMUS M OCHalleHWs KaOuHeTa Qusuku. Ilpu sTOM
o0ecrieynBaeTcsl OBNAJICHUE OOYYAIOUIMMHCS YMEHHUSIMH TPOBOJUTH TIPSIMBbIE UM KOCBEHHBIC
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH M IOCTAaHOBKY OIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbiioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUT PacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a[a4d C SIBHO 3a/IaHHOW M HESBHO 3aJaHHOM
¢bu3nUeckoil MoJeNbI0, MO3BOJIAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJHOTO pa3liena Kypca, TaKk M HMHTErpUpYsl MPUMEHEHHNE 3HaHUH W3 pa3HBIX pasnenoB. Jlims
Ka4eCTBEHHBIX 3a/lad IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsICHEHUe/NpeacKa3aHue
NpOTeKaHHUs (U3NYECKUX SBICHUH W TPOIIECCOB B OKPY)KAIOIUIEH KU3HH, TpeOyromue BbIOopa
(bu3nUecKoil Moient Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBaHusmu PI'OC COO Kk MaTepuasbHO-TEXHHUECKOMY
o0ecreyeHn0 y4eOHOro mporecca Kypc (pU3MKM yriayOl€HHOTO YpOBHS HA YPOBHE CpEIHEro
o0mrero oOpa3oBaHMs TOJDKEH HM3ydaThCs B YCIOBHSAX IPEIMETHOTO KaOwHeTa. B kaOmnere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITOJIHEHUS YKa3aHHBIX
B IporpaMMe 1o ¢u3MKe YYeHHMUECKUX OIBITOB, Ja0OpaTOpHBIX paboT M padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000pyI0BaHHE.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IPHUHIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeYMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpamMMe I10
(Gu3uKe KIIOYEBBIX AEMOHCTPALU JUIsl MCCIEJOBAHUS H3y4daeMbIX SIBIEHUH M IPOLECCOB,
HIMIUPHYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.



JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOecleuyuBaeTcss B pacdyére OJHOTO KOMIUIEKTa Ha JIByX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJIOBAaHUS JOJDKHBI OBITh
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4€HUs (PU3UKU B 00IEM 00pa30BaHUHU SBIISIOTCS:

dbopmMHpoBaHUE UHTEPECA U CTPEMIICHUS O0YUAIOIIUXCS K HAYYHOMY U3YyUEHHIO TIPUPO/IbI,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTABICHUH O HAyYHOM METOJE TMO3HaHMA ©  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOLIUM SIBIICHUSM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HM3Y4YEHUS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

¢dopmupoBaHrEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAaYYHBIX J0Ka3aTeJIbCTB;

dbopMHpoBaHUE TPEACTABICHUN O PoNM (U3UKK ISl PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymeld mnpodeccHoHaIbHON
NeSTEIbHOCTH, CBS3aHHBIX C (DPU3UKOM, MOJArOTOBKA K JaybHeilleMy OOy4yeHMIO B 3TOM
HaIlpaBJICHUH.

JocTiwkeHnne 3TUX Lesel oOecrneyrBaeTcsl pelleHHeM CIEAYIOIMX 337ad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsT MEXAHUKY, MOJICKYJSIPHYIO (PH3UKY, dJIEKTPOANHAMUKY, KBAHTOBYIO (DH3UKY
U 3JIEMEHTBI aCTPO(U3UKH;

dbopmMHpoBaHHE YMEHUI NPUMEHITHh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHS (PU3UICCKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON )KU3HU;

OCBOCHHE CITOCOOOB pEIIeHUs Pa3IMYHBIX 33/1a4 C SBHO 3aJaHHOHN (U3NYECKON MOJIENbIO,
3aja4, MOJPAa3yMEBAIOLIUX CAMOCTOATENBHOE CO3JaHuEe (PU3UUYECKOM MoOJeNnH, aJeKBaTHOU
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3NYECKHMX OCHOB M TPHHLUIIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METO/IaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHHUS M IPOBEACHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHaJM3a ¥ WHTEPIpeTalud HWHPOPMALUHU, OIPENEICHUsI JIOCTOBEPHOCTH
MOJIy4EHHOT'O pe3ysbTara;

CO3/IaHWE YCIIOBHH JUIsl Pa3BUTHS YMEHHH INPOEKTHO-HCCIIEI0BATELCKOM, TBOPYECKOM
JeSITebHOCTH;

pa3BuUTHE MHTEpPEca K chepam nmpodhecCHOHATBLHOM NI TeIbHOCTH, CBI3aHHOUN ¢ (PU3UKOM.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyGnéHHBIH ypOBEHb H3YyUEHHS
yaeOHoro mnpenmera «®Ddus3uka» Ha ypOBHE CpeaHEro OOIIero oO0pa3oBaHUsS BBHIOMPACTCS
00y4aromuMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MTPOQUIIS.

Ha u3yuenue ¢puzuku (yriyOnaéHHBIN ypoBeHb) HAa YPOBHE CPEIHEro o0I1ero o0pa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmto), B 11 kimacce — 170 gacos (5
JacoB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JElTaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OIBITOB C Y4ETOM MHIUBUAYAJIBHBIX OCOOCHHOCTEN 00yJarOIuXCsl.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Pazgen 1. Hayunblid MeTO/ NO3HAHUS NPUPOIBLI.

Ousuka — (yHIaMEeHTaNbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHMS U METOMbI
ucciieIoBaHus (PU3HYECKUX SIBICHUH.

DKCIIepUMEHT U TeOpHs B MpoLecce Mo3HaHus Npupoabl. Habmrogenne u s3KCepuMenT B
buzuke.

Crioco6b1 u3MepeHns (U3NYECKUX BETUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIbHBIC
IpUOOPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pu3nuecKkux BeInyrH (a0COTIOTHAS U OTHOCUTEIIbHAS).

MogenupoBanue (U3NYECKUX SBJICHUN U MPOLIECCOB (MaTepuabHas TOYKA, aOCOIIOTHO
TBEP/OE TEII0, UJlealbHasl )KUKOCTh, HJI€AIbHbIN I'a3, TOUEUHBIN 3apan). ' unoresa. ®uznueckuit
3aKOH, TPaHUIIbl €T0 IPUMEHUMOCTH. PU3ndecKas TEOpHUs.

Pomp m mecto ¢u3uku B (OpMHUPOBAHMM COBPEMEHHON HAaydyHOW KapTUHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3mepeHne cuiibl TOKa M HanpsyKEHUS B LENHM IOCTOSHHOIO TOKa IpHU IOMOILU
aHaJIOTOBBIX U LU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMcTBO ¢ nudpoBoii maboparopueit mo ¢usuke. [Ipumepsr u3mepeHuss GU3NIECKUX
BEJIMYMH IIPU TOMOILIY KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHusd. Cucrema
OTCU€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAaHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMH Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[Tepemernienre, CKOpOCTh (CpeIHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMbl KoopauHaT. ClokeHue nepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHUS U MYTH MaTepUaIbHOW TOUKU OT BPEMEHH U UX Tpa(UKH.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
II0J1 YIJIOM K TOPU30HTY. 3aBUCHUMOCTbh KOOPJIMHAT, CKOPOCTU M YCKOPEHMSI MATEPUAIbHOM TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUykeHNE MaTepUaIbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamenus. LleHTpocTpemMurtensHoe (HOpMaIbHOE),
KacaTeJIbHOe (TaHreHI[MAbHOE) U MOJHOE YCKOPEHHE MaTepHabHONW TOUKH.

TexHuueckue YCTpPOHCTBA M TEXHOJOTMYECKHE MPOLECCHhl: CHUAOMETpP, JABMKEHUE
CHaps0B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepeaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITIOCTPALNS KHHEMATUYECKUX XapaKTEPUCTHUK JIBHKEHUS.

CrocoOBI UCCIIENOBAHUS IBUKECHUN.

Nnmroctpanus npeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanue IBIKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

ITaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOnronenue nBuxkeHus Tena, OpolICHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hampasnenne ckopocTH Npyu ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.



CpaBHeHue myTell, TpaeKTOpUi, CKOPOCTEW IBMKEHHSI OJJHOTO U TOIO K€ TeJla B Pa3HBIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepeHne yCKOpeHUs IIpU INPAMOJIMHEHHOM PpAaBHOYCKOPEHHOM [BHJKCHHM 10
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHnue nBukeHHs Tena, OPOLUICHHOIO FOpU30HTaIbHO. [IpoBepka rumoTessl o mpsiMon
IIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXKIY AAIBHOCTBIO T0JIETA U HAYAJIBHOM CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tena M0 OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IE€pHOJa OOpaIleHMs] KOHHUYECKOrO0 MasiTHHUKAa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepuuanbHbie cucteMsl oTcuéTta. [I[puHINI OTHOCUTEIBHOCTH
["anunes. HeunepunanbHble CUCTEMBI OTCUETA (ONPEAETICHUE, IPUMEDPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HproToHA 1711 MaTEpUAIBHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUanbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 UHEPTHON MacCCBhl.

Cuna TsKecTH. 3aBHCHUMOCTh YCKOPEHHUS CBOOOJHOTO TaJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO TUIAHETHI W OT reorpaduveckoil mupoThl. J[BrKeHHe HEOECHBIX Tel W HX
cnyTHUKOB. 3akoHbI Kerutepa. [lepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKyIierocsi ¢ yCKOpeHHUEM.

Cuna Ttpennsa. Cyxoe TpeHue. Cuna TpeHUS CKOJIBKEHUS W CWJIA TPEHMS IOKOS.
Koadp¢unuent tpenus. Cusia conpoTUBIEHUS NMPHU ABMXKEHUU Tella B JKUJIKOCTH WM rase, eé
3aBUCUMOCTBb OT CKOPOCTH OTHOCUTEIBHOTO ABUKCHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHuuecKkne yCTpOHCTBA M TEXHOJIOTMUECKUE IPOLECCHI: IMOAIIUIHUKY, ABM)KCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmonenne ABM>XeHUs TN B MHEPLHUAIBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[TpyHIMII OTHOCUTEIBHOCTH.

KaueHne nByX HMIMHIPOB WJIM WIAPOB PAa3HOW MAacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIBHO HEUHEPLIMAIBHONU CUCTEMBI OTCUETA.

CpaBHEHHME PABHONECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEICHUEM MACCHI Tea
Ha €r0 YCKOPEHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOZHMKAIOIINX B PE3YJIbTATE B3aUMOACHCTBUS TEN.

N3mepenne macc 1o B3auMOACUCTBUIO.

HesecomocTs.

Bec tena mpu yCKOpEHHOM NTOABEME U MTaJICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS NOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

W3mepenue paBHOJCHCTBYIONIEH CHJI TP JBMXKEHUU OpyCKa 110 HaKJIOHHOM TIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BpPEMEHHM IBMKEHHsSI Opycka IO HaKJIOHHON
IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMauu.

W3ydeHne ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 IErKuil OJI0K.



N3mepenne ko3 duirenTa TpeHus Mo BEIUYHHE YTIOBOT0 KOd((UIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 1O HAKIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
KO3 PUIMEHTOM TpEHUS.

W3yuenue nBukeHUs rpys3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHOE Teino. [locTynarenbHoe U BpalaTebHOE IBUKEHUE TBEPIOrO TEa.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHud. [lnedo cunbl. CrnoxxeHue cuil, MPUIOKEHHBIX K
TBEpaOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

VYcroitunBoe, HEYCTOMUMBOE, O€3pa3InuyHOE PABHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIIHUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

KoHcTpynpoBaHHe KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJI0MIA/b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMinynbc mMaTepHallbHOW TOYKH, CUCTEMbl MaTepHalIbHbIX TouyeK. L[eHTp mMacc cucTeMbl
MaTepHalbHBIX TOUEK. Teopema 0 JBHKEHNUH LIEHTpa Macc.

HMnynisc CHIIBI U N3MEHEHHUE UMITyJIbCa Tela.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

MoMeHT uMmIylnbca MaTepuadbHOM TOYKH. IIpencraBieHne O COXpaHEHMHM MOMEHTA
MMITYJIbCa B IEHTPAJIbHBIX MOJISX.

Pabora cunel Ha MalloM W Ha KOHEYHOM mnepemerieHud. ['paduueckoe mnpenacraBieHue
paboTHI CHITBIL.

MOIIHOCTH CHJIBL.

Kunernueckass sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
SHEPTUH MATEPUATILHON TOUYKH.

[ToreHnnanpHble M HEMOTEHIMAIBHbIE cuibl. [loTeHnumanbHas sHeprus. [loTeHnuaneHas
SHeprust ynpyro jaepopmupoBaHHONW NpyXuHbI. [loTeHIMaNbHAs 3HEPIrUs Tela B OJHOPOJAHOM
rpaBUTAllMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I10JIE OAHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropas kocMuueckasi CKOpocTh. TpeTbst KocMUYECKasi CKOPOCTb.

CBs13b paOOThI HEMOTEHIMATBHBIX CUJI ¢ U3MEHEHHEM MEXaHHYECKOM PHEPTUU CHUCTEMBbI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymu s uAcanbHOM >KUJIKOCTH Kak CJIEACTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPTUU.

TexHuueckrne yYCTpONCTBA M TEXHOJOTUYECKHE MPOLECCHI: JBUKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, ((UTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHHE.

N3MepeHne MOILHOCTH CHUJIBL.

H3meHeHne 3Hepruu Tea Mpu COBEPIIEHUN PadOTHI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M MOTCHLUMAJIBHOW DHEPruil NpU JEHCTBUM Ha
TEJIO0 CHUJIBI TSDKECTH U CHUJIbI YIIPYTOCTH.



CoxpaHeHue SHEpTHH IPU CBOOOTHOM TaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padomot, npaKmMuKym.

W3mepenune uMiysbca Tena 1o TOpMO3HOMY ITYTH.

H3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

M3mepenre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINABHOM SHEPTUU IPY>KUHBI C pabOTON CHIIBI TPEHUSI.

Omnpenenenne pabOThI CHIIBI TPEHUS TMPH JIBUKCHUH TeJa MO0 HAKJIOHHOHN IJIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJsApHO-KuHeTnueckor Tteopun (MKT), ux ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKEHHE. XapaKTep IBMIKCHHS W B3aMMOJICHCTBHS
YacTull BemecTBa. Moienu cTpoeHus Ta30B, KUIKOCTEeH U TBEPABIX Tell U 00BbICHEHHE CBOWCTB
BElIECTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommnuecTBo
BewectBa. [loctostHHas ABoraapo.

TermmoBoe paBHoBecue. TemmnepaTypa um crocoObl e€ m3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnens uaealbHOrO ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUM: YacTUIBl Ta3a
JBUKYTCSI XAOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkanma temmneparyp KensBuna). 3akon JlanpTona. M3omporecchl B HOealbHOM rase C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne N30MPOLECCOB: U30TEpMa,
u30xo0pa, nzodapa.

CBs3p MeEXIy [aBJI€EHUEM U CpeAHEW KHWHETUYECKOW »HSHepruer MoCTyNnaTelbHOIro
TEIUIOBOTO JBM)KEHUS MOJIEKYJ HJIEIbHOr0 Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3p  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMUYECKOW CHUCTEMBI CO  CpeiHel
KMHETUYECKOW dHEPruel MOCTyNaTENbHOIO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECChl: TepMOMETp, Oapomerp,
MOJIyYeHUE HAHOMATEepUaJoB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHUIl BEIIECTBA.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Buneopomnuk ¢ 3anuceio peasbHOro OpPOYHOBCKOTO TBUKEHHUSI.

Juddyzus xxuakocTet.

Mognens onbita llTepHa.

[TputsxeHue MOJIEKyII.

Mogenu KpucTamIn4ecKiX peméToK.

Habmionenue u nccienoBaHue U30MpPOIECCOB.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKkmuKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIOOOMEHE MEXKIY
ropst4eil ¥ X0JIOJHON BOJOM.

N3yueHne WU30TEpMHUYECKOro Tpolecca (PEeKOMEHJIOBAHO HCIHOIb30BaHUE HH(POBOI
nabopaTopun).

N3y4eHne n30X0OpHOro Ipolecca.

Nzyuenue nzobapHoro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmonunamuueckas  (TZ)  cucrema. 3ajaHve  BHEIIHUX  YCJIOBUH A
TEPMOJIMHAMUYECKON  cuUcTeMbl. BHemmHue © BHYTpEeHHHME mapaMmeTpbl. [lapamerpsl



TEPMOJIMHAMUYECKON CHUCTEMBI KaK CPEAHUE 3HAUEHUSI BEIUYHMH, ONMHUCHIBAIOMINX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Havano tepmoauHamuku. CaMonpou3BoiibHas pejakcalus TepMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpbHOrO rasa B TEPMOJMHAMUKE — CHUCTEMA YPAaBHEHMI: ypaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHHUMOCTU
TOH MOJENN: HM3Kasg KOHLIEHTpalMs YacTUll, BBICOKME TeMIepaTyphl. BrlpaxkeHue s
BHYTPEHHEHN 3HEPTrUU OJHOATOMHOTO UACAIIBHOTO ra3a.

KBa3ucrtarnueckue u HECTaTUYECKUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMoArMHAMUKE. Beruucienue padboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco® H3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTEMBI 0e3 coBepiIeHus: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3ITyYCHHE.

KonuuectBo Temnorel. Temno€MKocTh Tena. YAelnbHass W MOJSpHas TEMI0EMKOCTH
BellleCcTBA. YpaBHeHHe Maliepa. YenbHass TeEIUIOTa CropaHus ToIuiMBa. Pacuér konuyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 agunabaTHoM mpoiecce.

[lepBblii 3ak0H TepMoaMHAMUKU. BHyTpeHHss sHeprus. KomuuectBo TemnoTsl U paboTa
KaK Mepbl U3MEHEHUsI BHYTPEHHEH YHEPTrUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIAMHAMHMYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJIMHAMUKH I HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IepeaaTh
TEIJIOTY OT O0oJiee XOJOJAHOro Tejla K OoJjiee Harperomy 0Oe3 kommneHcanuu (Kiaysmyc).
HeoOpaTMOCTh MPUPOTHBIX MTPOLIECCOB.

[TpunmMne! AeiicTBUs TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII1/1. [ukn Kapho.

OKOJIOTUYECKHE ACTIEKThl UCIOJIb30BaHUS TEIUIOBBIX ABUTareineil. TemnoBoe 3arps3HeHne
OKPYXKarOILEeH Cpebl.

TexHuuyeckue ycTpoiCTBa M TEXHOJIOTMUECKHE MPOLECCHI: XOIOAMIBHUK, KOHAUIIMOHED,
MU3eTbHBIA W KapOIOpaTOpHBIM JBUTATEeNH, MapoBas TypOWHA, MOTy4YEHHE CBEPXHHU3KUX
TEMIEpaTyp, YTWIN3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
YTUIU3alKsg OMOOPraHNYeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLTOBOMY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHne TemnepaTypsl IPH aI1adaTUYECKOM PacCIIuPEHUH.

Bo3nyniHoe orauso.

CpaBHeHME yIeNbHBIX TEIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHUsI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnbroTepHble MOJIENN TEIUIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepenne yaenbHON TeMTOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3yueHne B3aMMOCBSI3M DHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSL U TeMIIEpaTyphl
KHTIEHHS JKHIKOCTEMN.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAcHcarus. lcnmapeHue wu KumeHue. YenbHas TeruioTa
napooOpa3zoBaHMUA.

Hacpiiennsle ¥ HeHachllleHHbIE Mapbl. KadecTBeHHass 3aBUCUMOCTh IIOTHOCTH M
JABJICHUS HACBINICHHOTO Mapa OT TEMIEpPaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JaBJIEHUS B )KUJIKOCTH.



Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannnueckue u amopdHbie Tesna. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
[TnaBnenue u KpucTayuIM3anus. Y JenbHas TerioTa miasineaus. Cyonumarus.

Hedopmaruu tBEpHoro Tena. Pactshkenune u cxxkarue. Cnsur. Moayne FHOnra. Ilpenen
ynpyrux aedopmaruii.

TemoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JMHEHHOE pacluIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHMH YaCTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpaszoBanue sHEprun B (ha30BBIX MEPEXOaX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTspkeHHE. KoaduimeHT MOBepXHOCTHOTO HATshKeHUs. KanumispHbie
ABJICHMS. JlaBiieHne o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

TexHuueckue YCTpOIICTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: JKUIKHWE KPHUCTaJIbI,
COBPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue. Kunenue npu noOHM>XEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnBITHI C MBUIBHBIMU TUIEHKAMHU.

CmauuBanue.

Kanwnsipusie saBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0ObI U3MepEeHHst BIaKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Buns! nedopmarmii.

Hab6monenue mMansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3MmepeHue yaAeapHOM TEII0ThI IIIaBICHUS JIbJA.

M3yueHue CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepeHue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl MapoB B TIOMEIIEHUH.

N3mepenne ko3P duiineHTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMalii pe3HHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CUJIBI.

Paszgea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OJneKTpu3anus Tel U €€ MPOSBICHUA. DIEKTPUYECKUN 3apsana. J[Ba BUAA 3IEKTPUUYECKUX
3apsnoB. IIpoBONHMKM, AMIIEKTPUKH W IOJYINPOBOJAHMUKH. DJIEMEHTApPHBIA DIEKTPUUECKUN
3apsA]. 3aKOH COXPaHEHUS JJIEKTPUYECKOTo 3apsija.

Bsaumonericteue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpruueckoe nose. Ero neicTere Ha dlIeKTpUIeCKUe 3apsibl.

Hanpsoxkéanocts  anexktpuueckoro monsd. IIpoOubiit 3apan. Jlunum HanpskEHHOCTH
ANEKTPUUECKOTr0 NoJs1. OJHOPOAHOE IINEKTPUIECKOE MOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HAIpPSHKEHUE.
[loreHumanpHass  3HEprus  3apsga B DJIEKTPOCTaTUYECKOM  TIOJIE. IToTennman
ANIEKTpoCcTaTudeckoro mnosisd. CBs3b HANpsDKEHHOCTH IMOJIE M Pa3HOCTH IMOTEHIMANIOB IS
AIEKTPOCTATUYECKOTO MOJIsl (KaK OJJHOPOJIHOTO, TaK U HEOJTHOPOIHOTO).

[TpuHLUII CYyNIEPIIO3ULINH DIIEKTPUYECKUX MTOJIEH.



[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apstkeHHOU cdepsl. Ilome paBHOMEpPHO
3apsHKeHHOro 1o o0béMy mapa. Ilome paBHOMEpHO 3apsKEHHOW OECKOHEYHOM ITOCKOCTH.
KapruHbl mMHUN HANPS)KEHHOCTU ATUX I1OJIEH U SKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEH.

[IpoBOIHUKY B JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPsAJIOB.

JIM3IIeKTPUKY B JIEKTPOCTATUYECKOM IToJIe. J{ManeKTpuyecKas IpOHUIAEMOCTh BELIECTBA.

Konpnencarop. DNeKTpOEMKOCTh  KOHJEHCATOopa. DNEeKTpOEMKOCTh  IIJIOCKOTO
KOH/IEHCATOopa.

[TapamnenbHoe  coeauHeHue  KoHAeHcaTopoB.  llocnmenoBaTtenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JBr>keHuME 3apsKEHHOW YaCTHULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM TIOJIE.

TexHu4eckue ycTpOMCTBa M TEXHOJOTMUECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHUE IEKTPOIpUOOpOB, KOHIEHCATOPHI, FeHepaTop Ban e
I'paada.

Hemoncmpayuu.

YCTpONCTBO M MPUHITUT IEHUCTBUS JIEKTPOMETPA.

DNEKTPUUECKOE MO0JI€ 3apsyKEHHBIX IIaPUKOB.

DIIEKTPUUYECKOE TOJIE BYX 3apsKEHHBIX TUIACTHH.

Moguens anekTpocraTuieckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

VYeTpoiicTBO U IeHCTBHE KOHIEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAU  IJIACTHH,
paccTosTHUA MEXY HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus MEeKTPUYECKOT0 MOJIsl 3apsyKEHHOTO KOHAEHCAaTopa.

3apsaka ¥ pa3psiKka KOHAEHCAaTOpa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadéopamopnuvie pabomul, npaKkmuxym.

OueHka cul B3auMOJEICTBUA 3apsKEHHBIX Tell.

Habmonenne npeBpalieHust SHEPTruu 3apsHDKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOAMO/A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKalle KOHIeH caTop.

Pacnipenenenne pa3sHOCTH NOTEHUUANOB  (HANPSDKEHWS) NPU  MOCIEA0BAaTEIbHOM
COETMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit I1eKmpuyecKuii mok.

Cuia Toka. [ToCcTOSIHHBIN TOK.

VYcnoBus CyIIECTBOBAaHUS IOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. VICTOYHMKHM TOKa.
Hanpsoxenne U u D/1C é.

3akon Oma 1S y4acTKa Lenu.

ONEKTpUYECKOE  CONPOTHUBIIEHHE.  3aBUCUMOCTb  COINPOTHUBIEHUS  OJHOPOIHOIO
MPOBOJAHMKA OT €ro JUIMHbI U IUIOUIaJM TONEPEeYHOro CeueHUus. YelbHOE CONPOTHBIICHUE
BELIECTBA.

[locnenoBarenpHOE, NapAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora anexkrpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MOIIHOCTb 3JEKTPUUECKOT0 TOKA. TemnoBass MOLUTHOCTD, BbIJIEIsIEMAasl HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUWE MCTOYHMKA TOKa. 3akoH OMa i MOJHOM
(3aMKHYTOM) 3JIEKTpUUYECKON LIenu. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKOE 3aMbIKaHUE.

KoHzeHcaTop B ienu MoCTOSIHHOTO TOKa.

TexHuueckne yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHUK MIEKTPUIECKOU SHEPIHH.



Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIlbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTb CONPOTHUBIEHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
MOTEPEYHOr0 CEUEHUsl U MaTepHuaa.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT COIPOTUBIEHHS IPU IMOCTOSIHHOM
HAIPSDKEHUU.

[Tpsimoe u3mepenune DJIC. KopoTkoe 3aMblkaHuE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO COIPOTUBIICHHUSI.

Crioco0bI coeTMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIIUAIOB MEXKY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue cMEIaHHOTO COEIUHEHUS PE3UCTOPOB.

H3mepeHue yaenpHOro COnpOTUBICHHSI IPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTU CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHUS.

YBenuueHue npeena u3MepeHus ammnepmeTpa (BOIbTMETPA).

N3mepenune DJIC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3aBucumoctd JIC rajibBaHMUECKOro 3JI€MEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LIEIH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

OnexTpuyeckas MNPOBOAMMOCTh pa3JIMYHBIX BEIIECTB. JJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METANIOB  OT  TEMIIEpaTyphl.
CBepxXnpoBOIUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNpPHUMECHas MPOBOAMMOCTb IMOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DIEKTPOJIUTUYECKAS JUCCOLMALUA. DJIEKTPOJIU3.
3axonbl Dapazes ISt 3JEKTPOIH3a.

OnekTpuueckuid TOK B razax. (CaMOCTOATENBHBII W HECAMOCTOSTENbHBIA pasps.
PaznuuHblie TUIIBI caMOCTOATENBHOTO pa3pana. Monnusd. [lnazma.

TexHuueckue yCTpPOHCTBA M INPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHUOOPHI: MO, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHHS] METAJNIOB OT TEMIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHUE MPOBOIMMOCTH METAIJIOB U MOJIYIPOBOIHUKOB.

OaHOCTOPOHHSS MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKkmuKym.

Habmronenue anekrponusa.

H3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOIA.



Du3nYecKUl MPAKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  u3MepeHud  ¢usuueckux BenuuuH. OlleHKa  TpaHuUIll
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HUCCIEIOBAaHUM 3aBUCHUMOCTEH  (PHU3MUYECKHX
BEJIMYMH, MPOBEpKa IMPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 PadOT, OMMCAHHBIX B TEMATUYECKHX
paszzenax «Y4eHUYECKUH SKCIEPUMEHT, JJabopaTOpHbIE pabOThI, MPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3¢d C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmuvie nonamus, c6A3aHHbIE C UYUEHUEM MEMO008 HAYUHO20 NOZHAHUA:
ABIICHUE, Hay4YHbIH (akT, runore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHUE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTEbHbIE
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHWE CHUCTEMbl ypaBHeHWH. JluHeliHas ¢yHKIUs, mnapaboia,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIMN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MPOEKIUH Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B )KUBOH mpupoje, AudQy3us, 0cCMOC, TEII000OMEH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKHM «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHKEHHE U KallWUIpHBIE SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBJICHHS B )KUBOI MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHasl Macca, MoJdy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TeM, )KUJIKOCTEH 1
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIUTHYECKAs
JUCCOLIMAIS, TaJbBAaHUKA, DJIEKTPOHHAS MUKPOCKOTIHSL.

T'eozpaghusa: BnaxxHOCTh BO3lyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUHN C UCIIOIb30BaHHEM MEXAHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIMU (KPOHIITEHH, peméTdyarsie
KOHCTPYKIIUH), UCTIOJb30BAaHUE 3aKOHOB COXPAaHEHUS MEXaHHUKHU B TEXHUKE (TUPOCKOI, BOJAOMET
U JIpyrue), ABUTaTelIb BHYTPEHHETO CroOpaHus, MapoBas TypOWHa, OBITOBOM XOJOIWJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM UHCIE
HAaHOMATepHaJlioB, ¥  HAHOTEXHOJOTHH,  O3JEKTpOCTaTHYecKas  3alluTa,  3a3eMIJICHHE
AIIEKTPOTPUOOPOB, Ta30pa3PsAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TIPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pasnen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe nosne.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHutHoe Ioe.
BekTop mMarHuTHOM MHAYKIMH. [I[puHIMN Cyriepno3niiny MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
WUHAYKLHH.

MarnutHoe nosne NpoBOJHUKA C TOKOM (NPSIMOrO MPOBOJHMKA, KATYIIKH U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBleHHE M MOIYJb. J[BU)KEHHE 3apsyKEHHOW YacTUIbl B
OJIHOPOJTHOM MarHuTHOM mnoje. PabGora cumsr JlopeHniia.

MaruuTtHoe nosje B BeuecTse. deppomMarHeTUky, napa- 1 1MaMarHeTUKH.



TexHU4YecKkue YCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLECCH: MPUMEHEHHE MOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpojaBUTraTellb SKOOW, YCKOPHUTEIU
AJIEMEHTAPHBIX YACTHILI.

Hemoncmpayuu.

KaptuHa nwHMIA WHAYKIMA MAarHATHOTO TIONS TIOJOCOBOTO U IOJKOBOOOPA3HOTO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUI MarHUTHOM HWHIYKUMUA TOJS JUIMHHOTO TIPSIMOTO IIPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>xeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI NEHCTBUS 3TEKTPOU3ZMEPUTENIBHOTO MPUOOpa MArHUTOANEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

WccnenoBanue MarHUTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHUTa HA PAMKY C TOKOM.

N3mepenne cuiibl Amiepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKA.

OrnpeneneHne MArHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbl AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBneHue snexkTpoMarHUTHOM MHAYKUUU. [loTOK BekTOpa MarHUTHOM MHAYKIUU. D/C
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuUUecKoe IOJIE.
Toku dyko.

OJ1C uHAYKIIMY B TPOBOJHUKE, IBIKYIIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmika HMHAYKTHBHOCTM B IIE€NM IIOCTOSSHHOTO TOKa. SIBneHue
camonHaykiuu. JIC caMOMHAYKIIHH.

DHeprusi MarHUuTHOTO TOJISl KATYIIIKUA C TOKOM.

DIIEKTPOMarHUTHOE TOJIE.

TexHu4yeckne yCTpPOHMCTBA M TEXHOJOTHYECKUE TPOIECChl: HWHAYKIIMOHHAS TIEYb,
COJICHOU]I, 3al1UTa OT 3EKTPU3ALNU TeJ NPH JIBUKEHUHU B MATHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

Habmroienue siBieHUs 31€KTPOMArHUTHOM WHIYKITHH.

Uccnenoanue 3aBucumoctd IJC HHIAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
MOTOKa.

ITpaBuio Jlenna.

[Tagenue MarauTa B aTFOMUHUEBOM (MEIHON) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

UccnenoBanue 3apucumoct IIC caMOMHIYKIIMM OT CKOPOCTH MU3MEHEHHUS CHUJIbI TOKa B
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Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Ornpenenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJIS.

Uccnenoanue sBIeHU CAMOUHIYKIIHH.

COopka MoIeNH NIEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KomnebarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

lapmonnueckue  konebanms. KuHemaTmdeckoe W JAMHAMHYECKOE  OIMHCAHUE.
DHEpPreTUYecKOe ONMHUCaHWe (3aKOH COXpaHEHUs] MEXaHWYEeCKOW dSHepruu). BeiBon



TUHAMHYECKOTO ONHCAaHWS TApMOHHYECKHX KONEGOAHWA W3 WX DJHEPreTUYeCKOoro u
KMHEMaTU4YeCKOTO OMUCAHMUS.

Amvrmutyna u ¢asa konebanuil. CBsi3b aMIUTMTYABI KOJICOAHUH MCXOJHON BEIMYUHBI C
aMIUIUTYIaMU KosieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yactora xonebanuii. I[lepnoa Manbix cBOOOAHBIX KOIEOaHUH MaTEMAaTHYECKOTO
MmasiTHUKa. [lepron cBoOGOAHBIX KOEOaHUN MPYKMHHOTO MasiTHUKA.

[Tonstne o 3aryxatommx KojeOaHusx. BoiHyxkneHHsle koneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiustHue 3aTyxaHusi Ha BUJ] pe30HAHCHOW KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpONCTBA M TEXHOJIOIMUECKHE IMPOIECChl: METPOHOM, 4Yachl, Kaueiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxaromux KojaeOaHui 1 3aBUCUMOCTH MepHoJa CBOOOHBIX KoJeOaHu
OT COIIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAacCUBHOM MpPYXHHE C IIeNbl0 (OPMUPOBAHUS
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUU MpHU KoIeOaHUIX Irpy3a Ha MpYKUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

W3y4eHne 3aKOHOB JBM)KCHHUS TEJa B X0/ KOJICOAHHI HA yIIPYTroM ITOJBECE.

N3yueHue ABUKEHUS HUTIHOTO MAsTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIONINX KOIeOaHuH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJICOAHUSI B HJICATHHOM
konebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUTUTYIbl 3apsga KOHAEHCATOpa C
aMILTUTYJION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromuye dSJeKTPOMarHuTHbIE KojeOaHusi. BBIHYXICHHBIE 3JIEKTPOMATrHUTHBIE
KoJie0aHusl.

IlepemenHbIi TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYIHOE W JIEMCTBYIOIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKSHHS TIPU Pa3INdHON popMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHU.

CunycougaibHbId IEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOP U KATYIIKAa UHAYKTUBHOCTH
B LIETIH CHHYCOMIAJIBHOIO ITIEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe3oHaHC HanpsKeHH.

Wneanvubiii Tpanchopmatop. [Ipon3BoacTBo, mepeaada U moTpedIeHUE IEKTPUIESCKON
SHEPTHH.

DKOJIOTUYECKUE PUCKU TPU IPOU3BOACTBE 3JEKTpodHepruu. KynbTypa HCHOIb30BaHUS
AJIIEKTPOIHEPTHH B TTOBCETHEBHOM JKH3HHU.

TexHU4yeckne yCTPOHUCTBA W TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, TUHUHU AJIEKTpoIepeaad.

Hemoncmpayuu.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCHMOCTh 9aCTOTHI CBOOOIHBIX KOJIeOaHUN OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcuuiiorpaMmsbl SJIEKTPOMArHUTHBIX KOJICOaHUA.

['enepaTop He3aTyXaroOIMKX IEKTPOMArHUTHBIX KOJIEOaHUH.

Monenb 37eKTpOMarHUTHOTO TeHepaTopa.



BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJIEOaHNUS.

Pe3ucrop, karyika HHAYKTUBHOCTH U KOHJIEHCATOP B IIETIH [IEPEMEHHOI0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpORCTBO U IPUHIIUIT ACUCTBUS TpaHCcHopMaTopa.

Monenb TUHUY SIIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKkmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEI0BAaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTYyILIKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHumMHsle 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HX pachpocTpaHeHus. [lomepedynsle U TpoOAOTIbHBIC
BosIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs M AjuHa BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, mpeoMiieHue, HTeppepeHIus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHS M3JIy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIINS BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXEHHME, MPEIOMIICHHE, MOJIsIpU3alys,
uHTephepeHIus U TudpaKius.

[[Ikana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EeKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEJIbI.

TexHuuyeckue ycTpoicTBa M INMPaKTUYECKOE NPHUMEHEHHUE: MY3bIKalbHble MHCTPYMEHTHI,
pamap, paauonpuéMHHK, TeNeBHU30p, aHTeHHa, TenedoH, CBYU-meub, ynabTpa3zBykKoBas
JUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUI.

HaGnronenue oTpakeHus ¥ MpeIoMIICHNs MEXaHMYECKUX BOJIH.

Habmonienue nnrepdepeHny v AMPpakiiui MEXaHM4eCKUX BOJIH.

AKYCTHUYECKHI pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOH M YacTOTOU
Kosie0aHui.

HccnenoBaHnne CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

OO6HapyxeHue HH(ppaKpacHOro U yIbTpa(roIeTOBOTO U3ITyUSHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, nPAKMuUKym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpamonuHeiiHOE pacrpocTpaHEHHUE CBeTa B OAHOpoAaHOM cpene. Jlyd cera. TouyeuHsblit
VCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. llocTpoeHue M300pakeHW B IJIOCKOM
3epkaine. Chepuueckue 3epkania.



[lpenomnenue cBeta. 3aKOHBI MpEIOMJICHHS cBeTa. AOCOMIOTHBIA IOKa3aTelb
npenomiieHuss. OTHOCUTENIBHBIN IOKa3arenab INpeoMiieHHs. IIoCTOSHCTBO 4acTOTHI cBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPH IMEPEX0JI€ MOHOXPOMATUYECKOIO0 CBETA YEPE3 I'paHuULly pas3jaeia
JBYX ONITHYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus ceera. CliokHbIi coctaB Oenoro ceera. L[Ber.

ITostHOE BHyTpeHHEe oTpakeHue. IIpenesbHbIN yroi NoJIHOr0 BHYTPEHHETO OTPaKEHUS.

CoOuparomue M paccewBaromue JuH3bl. ToHkass smH3a. DOKYCHOE pAacCTOSHUE U
ONTUYECKas CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cdepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO I10Ka3aTeNs IPEIOMIICHUS.

dopmyna TOHKOU JIMH3bL. Y BEIUYECHHE, 1aBAEMOE JIMH3OM.

Xox 1y4a, IpOLEALIEro JIMH3Y M0/ IPOU3BOJIBHBIM YIJIOM K €€ IIaBHOM ONTHYECKOU OCH.
[TocTtpoenne n300paXkeHUH TOUKM U OTpe3Ka MPSMON B COOMPAIOIUX U PACCEUBAIOIINX JHH3aX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspematomias cnocoOHOCTh. [71a3 Kak onTUYyeckast CUCTEMA.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJIOZIGHNUST MAaKCMMYMOB ¥ MHHMMYMOB B HMHTEP()EPEHIMOHHON KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [IpuMepsl Kjaccn4eckuX MHTEP()EPEHLIMOHHBIX CXEM.

Hudpakuus cBera. Jludpakumonnas pemérka. YciaoBHE HAOMIOJACHHUSA TIJIaBHBIX
MaKCHUMYMOB IIpH [aIeHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doroannapar, MHUKpPOCKOI, NPOEKIMOHHBIN amnmapar, MPOCBETIECHUE ONTHUKH, BOJOKOHHAs
OITHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeioMIIeHUs CBETA.

HaG:roeHue nmosiHOro BHyTpeHHEro OTpaXkeHust. Mojienb CBETOBOIA.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB YepPe3 MJIOCKONAPAIIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnn ceera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu cera.

N3ydenne AuppaKkIIMOHHON PEIIETKH.

Habmonenne nudpakiiioHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipu3anuu cBeTa.

[TprMeHeHre NoaSpOUI0B ISl U3yUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS OT BellecTBa (Ha MPUMEpE XKHUIAKHX
JIUH3).

N3mepenue pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tony4yeHnue n300paxkeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHUE TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpaxyu, nHTEpPEpeHINT U MOJISPU3ALIIU CBETA.

W3y4eHne noasspu3anuy CBETa, OTPaXKEHHOTO OT MOBEPXHOCTU AUDJICKTPHKA.

N3yuenne nHTepPEpEeHIINN Ja3€PHOT0 N3TYUCHUS Ha BYX LIEIAX.

Hab6nronenue aucnepcum.



Habmonenue u uccrienoBanue qUQGpakinOHHOTO CIEKTPa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3MydeHUs CBETOAMOAA TPU OMOIIH TU(PAKIMOHHON PEIIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCUTEIBLHOCTH.

I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenualbHOM TEOpUHU
OTHOCHUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  [IpeoOpasoBanust  Jlopenma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHME BPEMEHU U COKpPALLEHUE
JUIMHBI.

OHEPrus U UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs IOKOSL.

TexHHuYecKHue YCTpPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: CIIyTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

YueHnuecKui 3KCIepuMeHT, 1a0opaTopHble paboThl, IPAKTUKYM.

Omnpenenenne UMITYJIbCAa U DHEPTUU PEIATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKoB
3apsDKEHHBIX YacTUI] B MArHUTHOM I10J1€).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80il 0yaiusm.

PaBHOBecHOE TeTUIOBOE U3NydeHHE (M3IydeHHE aOCONIOTHO UYEPHOro Tena). 3aKOH
cMerieHus Buna. ' unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddexrt. Onpitel A. I'. CroneroBa. 3akonsl poTodrddexra. YpaBHenue DifHiTeiiHa
s poroaddexra. «Kpacnas rpannna» hororddexra.

JlaBneHue cBera (B 4YacTHOCTH, JaBJI€HHE CBeTa Ha aOCOJIOTHO MOITIOUIAIONIYI0 U
a0COJIIOTHO OTpakaroIyto moBepxHocTh). OnbiTel [1. H. JIeGenena.

BonnoBeie cBolicTBa yactull. BomHel ne bpoid. [nvHa BoiHbl 1e bpoinsd u pasmepsl
objmacTu  JoKanu3alMM  JBWXKymlieiicss dactuipl.  KopmyckynspHO-BOJHOBOW — Tyaiu3M.
Judpakius 3JeKTPOHOB HAa KpUCTaIax.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHus HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoilcTBa M TEXHOJOTMYECKHE IMPOLECCHI: CIEKTPOMETP, (HOTORNIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBeTOANO/I.

Hemoncmpayuu.

®dotor(h ekt Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToad¢exra.

HccnenoBaHue 3aBUCMMOCTH COITPOTHBIIEHUS TIOTYITPOBOJHIUKOB OT OCBEILIEHHOCTH.

Cseroauog.

Conneynas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOAUO OT HAMPSKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBAHUIO cTpoeHus aToMa. [lnanerapuas moaens atoma Pesepdopaa.

[Toctynatsr bopa. M3nydenue u morsomieHne (GOTOHOB NMPH MEPEXoJe aromMa € OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunpl ciektpoB. CHekTp ypoBHEN 3HEPIMM aToMa BOJOPOJIa.

CnoHTaHHOE U BBIHYXJIEHHOE U3J1y4yeHHe cBeTa. Jlazep.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPaJbHBbIM aHAJINU3
(ciekTpocKoT), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopuenb onsiTa Pezepdopaa.



Habmronenne nuHeHYaThIX CIIEKTPOB.

VY CTpolCTBO U IEHCTBUE CYETUMKA HMOHU3UPYIOIINX YACTHLL.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

HabGmonenue nuneiyaToro crexkTpa.

HccenenoBanue cnekTpa pa3peKeHHOr0 aTOMAPHOIO BOJAOPOAA U U3MEPEHHUE MOCTOSHHOM
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACHUY.

Hyxnonnas moxaens simpa I'eiizendepra—Banenko. 3apsn sapa. MaccoBoe 4mciio sijpa.
N3otomsl.

PagnoaktuBHOCT. Anb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paJUMOaKTHUBHOrO pacnaaa. PaavoaktuBHble u30TOnbl B mpupoge. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH HA KUBbIE OpraHu3Mbl. EcTecTBEHHbIN
¢don uznyuenus. [lozumerpusi.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.

SAnepupie peakuuu. Jlenmenue u cuHTE3 sAnep. SnepHble peaktopbl. [IpoGiiemsbr
YIOPABJISIEMOTO  TEPMOSIIEPHOIO CHUHTE3a. OKOJOTMYECKHE aCHEKThl pPa3BUTUA  SACPHOU
HHEPreTUKHU.

MeTtoabl perucTpanuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHLI.

@yHIaMEHTAIIBHBIE B3aUMOJECUCTBUA. bapuoHbl, Me30HBI U JenToHbl. lIpencrasienue o
CranpaptHoil Mmosienu. KBapk-riit0oHHas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEéMHast MaTepust U TEMHAs SHEPIUsL.

EnuncTBO u3nyeckoil KapTUHBI MUpA.

TexHu4ecknue yCcTpoHWCTBa M TEXHOJIOTMYECKHE MPOLECCHI: JO3UMETpP, Kamepa Buiabcona,
SNEpHBIA  PEaKkTop, TEPMOSIIEPHBbIM peakTop, aromMHas OoM0a, MAarHUTHO-PE30HaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA C MCIIOJIb30BAaHUEM JI03UMETPA.

N3yuenune nornomenus: 6eTa-4yacTUIl ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbl pa3BuUTUs acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMMHU. [IpUMEHUMOCTb 3aKOHOB (U3MKU Ui OOBSCHEHUS HPUPOABI KOCMHYECKHX
00BEKTOB.

MeTtonpl acTpoOHOMHYECKHX uccieqoBaHui. COBpEMEHHBIE ONTHYECKUE TEJIECKOIBL,
pasnoTeNecKoNbl, BHeaTMOc(hepHasi acTpOHOMHUSL.

Bun 38é31H0r0 HeOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrema.

Connue. Conneunas akTuBHOCTb. McTounuk sHeprun ComHIa 1 3BE31.

3BE31bl, WX OCHOBHBIE XapAKTEPUCTHKU. JluarpamMma «CHEKTpaJIbHBIA Kjacc —
CBETUMOCTB». 3BE3/Ibl IJIABHOM OCJIE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHune 3BE3n. COBpEMEHHBIE
IIPEJICTaBICHUS O IPOMCXO0XKIEHUH U 3BomonK CosHIa U 3BE37. OTallbl )KU3HU 3BE3.

Muineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa0606ma. PazGeranme ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.



Habmiogenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TJIA30M  C  MCIOJIb30BaHHEM
KOMIIBIOTEPHBIX MPWIOKEHUN [UId OIpEleNeHUsl I0JIOKEHUs] HeOeCcHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be311s1 CEBEPHOT0 NOyLIApUs U SIPKUE 3BE3/IbI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUM.

Du3nYecKUil NPAKTUKYM.

Crioco0b! n3MepeHus (pU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX U IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (usnueckux BenuuuH. OlLieHKa  TpaHul
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3MYECKHX
BEJIMYMH, MPOBEPKa MPEIIOKEHHBIX TUIIOTE3 (BBIOOp M3 paldOoT, ONMMCAHHBIX B TEMaTHYECKHX
paszenax «Y4eHU4eCKUH 3KCIIEpUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO6oOueHne W cucTeMaTH3alMs  COJAEp)KaHMs — pas3zieloB  Kypca  «MexaHHKay,
«MonekynsipHas pu3nKa ¥ TEPMOIUHAMHKA», «IJIEKTpoInHAMHKa», «KojeOaHHs M BOIHB),
«OCHOBBI CHEIMATIBHOM TEOPHUH OTHOCUTENIbHOCTHY», «KBaHTOBas Qu3nkay, «IeMeHTbhI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHON U
THYECKOH cdepax MeATeTbHOCTH YelOBeKa, pOJib M MECTO (M3MKM W acTPOHOMHH B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE ONMCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHATENBHOM W MMPOTHOCTHYECKON (DYHKIMIA (PU3MUECKON TEOPHH, POIb (PU3UIECKON TEOPUHU
B (hopMHpOBaHUM MpeACTaBICHUN O (PU3NYECKON KapTUHE MHpa, MECTO (PU3NYECKON KapTHUHBI
MUpa B 0011EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeameTHbie CBA3H.

N3yuenue kypca ¢pusnku yriyonéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4€ToM
COJIepKATENbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTUKH, OHOJOrMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpedmemuvie noHaAmMusA, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, runores3a, (pu3nveckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
DKCIEPUMEHT, MOJIETIMPOBAHHUE, MOJIEIb, U3MEPEHUE, IOTPEIIHOCTA U3MEPEHUHN, U3MEPUTEIILHBIE
npuOopsbl, udposas 1adopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. TpuroHomerpuueckue QyHKIUHN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO. BeKTophl M HX
NPOEKIMM Ha OCH KOOPAMHAT, CIIOK€HHE BEKTOpOB. IIpon3Bo/HBIE 37eMEHTApHBIX (DYHKIHIA.
[Tpu3Haky mo100us TPEYroIbHUKOB, ONPEIeIeHNe TUIONIAaIU TUIOCKUX QUTyp U 00bEMa Te.

Buonozua: »nextpuyeckue sSBICHHUS B >KMBOH NpHUpoje, KoyiebarenbHble IBUKEHUS B
KUBOM  TpHUpOJE,  DKOJOTHYECKHE  PHUCKM  TpU  TMPOU3BOJACTBE  JIIEKTPOIHEPTHUH,
JIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl, yJIbTPa3ByKOBas JMArHOCTUKA B
MeAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPUCTaJJIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIETKH, CIEKTPAJIbHBIN aHaIu3.

T'eozpaghusa: MarHUTHBIE TONIOCA 3€MIM, 3aJI€KM MAarHUTHBIX PyA, POTOCHEMKA 3eMHON
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, MIEKTPOMAarHUTOB, MIEKTPOABUTATEND
Sxobu, reHepaTop MEPEeMEHHOIO TOKAa, HMHAYKIMOHHAs TIedyb, JHHUM >JEKTpoIepeaad,
ANIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTpPa3ByKOBasi IUArHOCTHKA B TEXHUKE, IPOCKIHMOHHBIA amnmapar, BOJOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIIyTHUKOBbIE IPUEMHUKH, SEpHAs YHEPTeTUKA U HKOJIOTUUYECKUE ACTIEKThI
€€ pa3BuUTHSL.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHMAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaTbl OCBOCHUs yueOHOro npeamMera «PU3nKa» JT0JKHBI OTpaXxkarThb
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAlMil, IO3UTUBHBIX BHYTPEHHUX
yOeXIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM IIEHHOCTAM pOCCHilcKkoro oOIiecTna,
paclIupeHre KU3HEHHOI'O OIbITa U OIbITA AESITEIBHOCTH B IPOLIECCE PEATU3ALUN OCHOBHBIX
HAIPABJICHU! BOCIIUTATENIBHOM AEATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLMU OOYyYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

® [IPUHATHE TPAJAULMOHHBIX OOIIEYETOBEUECKUX I'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO IE€STEIbHOCTh B MHTEPECAX IPAXKAAHCKOTO OOLIECTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHOIN OpraHu3aluu;

® yMEHHME B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMHI U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOH IEATENBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

® c(pOpMHPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTH3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBECHNUS;

e CHocOOHOCTh OLIGHMBaThb CHUTYallMl0 W MPUHUMATh OCO3HAHHBIE PELICHMS,
OPUEHTHUPYAICh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4MHCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOro OYyIyIIEro.

ICTETHYECKOT0 BOCTIMTAHMSA:

® DOCTETMYECKOE OTHOLIEHHE K MHpPY, BKIIOYas O3CTETUKY HAy4yHOrO TBOPUYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e HHTEpeC K pa3luyHbIM cdepaMm NpoPecCHOHANbHON AESTeNbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu 1 pearTu30BbIBaTh COOCTBEHHbIEC )KU3HEHHbIE IJIaHBbI;

® TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH (PU3MKH
Ha MPOTSHKEHNUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJOTHUECKOM KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® [UJJAHMPOBAHUE W OCYILECTBICHUE JICUCTBUM B OKPYKAIOLIECH Cpe/le HA OCHOBE 3HAHUS
1eyed yCTOMYMBOrO pa3BUTHUS YEJIOBEUYECTBRA;

® pacIIMpEHHE ONbITa JAEATEIbHOCTU JKOJOTMYECKOW HAIpPaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUHN TI0 (PU3HKE.

LHEHHOCTH HAYYHOI'0 MO3HAHUSA:



c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTH (PU3NYECKON HAYKHU;
OCO3HAHHWE LIEHHOCTH HAyYHOW JEeATENIbHOCTH, FOTOBHOCTb B IIPOLECCE M3YUYECHUS
(GU3UKN  OCYIIECTBIIATH  MPOEKTHYIO M MCCIIEJOBATENIBbCKYIO  JESTEIbHOCTD
UH/UBUYaJIbHO U B TPYyIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUS
bazoBble Jjornyeckue JeicTBUSA:

CaMOCTOSITENIbHO (DOPMYyJIMpPOBaTh U AKTyaIM3UPOBATh IPOOJIEMY, pacCMaTpUBATH €&
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 3a1aBaTh [1APAMETPbl U KPUTEPUU UX JTOCTUKECHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHST B PACCMATPUBACMBIX (U3HYECKHUX
SABJICHUSIX;

pa3pabarbiBaTh IJJaH pelIeHUus npoOjeMbl C Y4ETOM aHajaM3a HUMEIIUXcs
MaTepUaAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIAM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJWHUPOBATh W BBINOMHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBATh KPEATHUBHOE MBILIUIEHUE IIPH PEILICHUH )KU3HEHHBIX NTPOOIIEM.

Ba3oBbIe nccienoBaTenLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TCPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSIMHI U METOAaMH (DU3HIECKOMN
HayKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHON JEeSATENbHOCTH B
obmact (pU3MKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IOUCKY
METOJIOB pEMICHUS 3a7a4 (PU3NYSCKOT0 COJCpXKAHUS, NPHUMEHCHUIO Pa3IUIHBIX
METOJIOB ITO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPECTAIINH,
peoOpa3oBaHUIO0 U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIC ITPU
CO3aHUH YUYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyallM3UPOBATh 3aJady, BBIJIBHTATh
rUnore’y € pelleHus, HaxOAuTh apryMeHTHl JUIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7auyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTh U POPMYIIMPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEILHOMN JEATEILHOCTH, B
TOM YHUCJIC TIPH U3yYCHHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh NMePEHOCUTh 3HAHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCTh KUZHEAEITEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIIBUTATh HOBBIE HJIEH, TIPeJIaraTh OPUTHHAIBHBIE MTOIXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINEe aTbTEPHATHBHBIC PEIICHUSI.

Patora ¢ undopmaunmeii:

BJIAJCTh HABBIKAMU TOJyd4eHUs HHGpopManMyu (U3UYECKOTO COJACpXKAHUA U3
VMCTOYHUKOB Da3HbIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBIATh IIOMCK, AaHAJU3,
CUCTEMAaTH3allMI0 M MHTEpPHpeTanuio HH(OpPMALUK pa3IMYHBIX BUIOB U (QopMm
IIPEJICTaBICHHUS],



OIICHUBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AalMOHHBIX 3aJa4 ¢
coOmrofecHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUCHBI,
pecypcocOepeKeHusl, MPaBOBBIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYSCKOTO COJCP)KAHUS B Pa3IMUHBIX (opMarax ¢ y4éTOM
Ha3Ha4YeHUS WHGOPMAIMU W IIEJCBOM ayIUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3MKH U BO BHE-YPOUHOM JESITEIBHOCTH;
pacrio3HaBaTh MPEANOCHIIKM KOH(MIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3PEHUS C MCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHON ¥ UHAUBHIyalbHON pabOThI;
BbIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX JEHCTBUI C yUETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATH L€ COBMECTHOM JESATEIIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH
JEUCTBUS TO €€ JOCTH)KEHMIO: COCTAaBJIATH IUIAH JCUCTBUM, PACHPENENATh POIU C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXK/1aTh pe3yJIbTaTbl COBMECTHOM paboThI;

OLIEHMBATh KayeCTBO CBOEr0 BKJaJa M KaXJOr0 Y4YacTHUKA KOMaHJIbl B OOIIUI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

IpeiaraTb HOBbIE IIPOEKTHI, OLICHUBATh UAECHU C NO3ULIHMHA HOBU3HBI, OPUTMHAJIBHOCTH,
IIPaKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATH IO3UTUBHOE CTPATETMYECKOE ITOBEIEHUE B PA3IMYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MMO3HABATEIBHYIO JEATEIHLHOCTh B 00J1aCTH (DU3UKH U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITH IUIaH PEIICHUs] pAaCYETHBIX M KAYECTBEHHBIX 3aj1ay, IUIaH
BBITIOJIHEHHS MPAKTUYECKON paboThl C YU4ETOM HMEIOLIUXCS PEeCYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacIMpsATh paMKH y4eOHOTO TIPeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMUPOBAHHUIO W TPOSIBICHUIO JPYAWIHH B 00IacTH (PHU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD, OLIECHUBATH
COOTBETCTBUE PE3YNBTATOB LEISAM;

BJIAJCTh HABBIKAMU IIO3HABATEIILHOW pPE(IEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(UIEKCUU TS OLICHKH CUTYallH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTaTOB IEATEIbHOCTH;
IPUHUMATh ceOsl, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;



IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJITATOB EATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OLIMOKH.

B mporiecce MOCTHKEHHS JTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS IMPOTPaMMbI MO (U3MKe st
YPOBHS CpeaHEro o0Iero oopa3oBaHus y 00yUJaONUXCsl COBEPIICHCTBYETCS IMOIIMOHATBHBIN
UHTEJJICKT, MPEIIoIaralonmii chopMHUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOLIETO CIOCOOHOCTh IMOHMMAaTh CBOE OSMOILMOHAIHHOE
COCTOSTHUE, BHJICTh HAINPABJICHHUS PA3BUTHS COOCTBEHHOW AMOLMOHAIBHON chepsl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpPETYJIMPOBAHMS,  BKIIOYAIONIETO  CAMOKOHTPOIIb,  YMEHHE  IPHUHUMATH
OTBETCTBEHHOCTb 32 CBOE  TMOBEJIEHHE, CIOCOOHOCTh  aJanTUPOBAaThC K
SMOILIMOHATIBHBIM U3MEHEHHSIM U TIPOSIBIISAT THOKOCTH, OBITH OTKPBITHIM HOBOMY,
BHYTPEHHEH MOTHBAIINH, BKIIOYAIOMICH CTPEMIICHHE K TOCTHKEHHUIO IICNIU U YCIEXY,
ONITHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, CXO/ISI U3 CBOMX BO3MOKHOCTEH;
AMIIATUH, BKJIFOYAIOUICH CIIOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE JPYTHX,
YYUTBIBATh €r0 MPH OCYIIECTBICHUU OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COTIEePESIKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh BBICTPAWBaTh OTHOIICHUS C
JIPYTHMH JFOJBMH, 3a00THUTHCS, TPOSIBIIATH HHTEPEC M pa3periaTh KOH(IUKTHL

I[MPEAMETHBIE PE3YJIbTATBI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

NOHMMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLIMAJILHOW M 3THYECKOM cdepax AEsITeNbHOCTH YeJIOBEKa, POJb U MECTO (PU3MKU B
COBPEMEHHOM Hay4YHOU KapTUHE MUDpa, 3HAUEHUE OINHCATENbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKIUN (pundeckon
TEOPUH — MEXAHHMKH, MOJEKYJIIPHOM (PU3MKM M TEPMOAMHAMHKH, POJib (PU3HMUECKON
Teopuu B (GOPMHUPOBAHUHU MIPENICTABICHUN O PU3NUECKON KapTHHE MUPA;

pasnnyath yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKUX Tela M IPOLECCOB
(sIBNIEHMI): MHEpLMAlIbHAs cHcTeMa OTCU€Ta, a0COIOTHO TBEPJIOE TENI0, MaTepHaIbHasl
TOYKa, PABHOYCKOPEHHOE JBW)XEHHME, CBOOOJHOE TMaJeHue, aOCOIITHO yrpyras
nedopmarusi, abCONIOTHO YIPYroe U abCOMOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIENU
ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOIO) Teja, MACaNbHBIM ra3, TOYEUHBIN
3apsil, OJHOPOIHOE IEKTPUUECKOE T10JIE;

paznuyaTh ycinoBUs (TpaHMIlBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
MOHMMATh BCeOOUIMI XxapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB M OrPaHMYEHHOCTH
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXAHWYECKHE TIPOIECCHl M SIBJICHHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOIo
JBWDKEHUS, (OpPMyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO JBIDKEHUS, MPeoOpazoBaHMS
[amunes n1ns  CKOPOCTH W TepeMelleHus, 3akoHbl HploTOHa, mnpuHIUD
OTHOCUTENIBHOCTH [anuies, 3aKOH BCEMHMPHOIO TSATOTEHMS, 3aKOHbl COXpaHEHUs
UMIIYIbca M MEXaHWYECKOM DSHEpPruM, CBA3b pabOThl CUJIBI C H3MEHEHHEM
MEXAHMYECKOM DSHEpPIruM, YCIOBHS paBHOBECUS TBEPAOIO Tena), MpU ITOM
UCMO/Ib30BaTh ~ MAaTEMAaTUYECKOE  BBIPAXKEHUE  3aKOHOB,  YKa3blBaTh  YCJIOBUS
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHuii [ anmes, BTOPOro U TPETHETO
3akOHOB HbIOTOHA, 3aKOHOB COXPAHEHUS UMITYJIbCA U MEXAaHUYECKON SHEPIUH, 3aKOHA
BCEMUPHOI'O TATOTEHUS;



AHATM3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHl M SIBICHUS, HCIIOIB3YsI OCHOBHBIE
nonoxeHuss MKT u 3akoHBI MOJIGKYJSpHOW (GU3MKA W TEPMOJUHAMHUKU (CBS3b
JTaBJICHUS UJICAIBHOTO ra3a CO CPEAHEN KUHETUYECKON SHEPrue TEIIOBOrO JBUKECHUS
M KOHIIEHTpalUe €ro MOJEKyJ, CBsI3b TEMIIEpAaTyphl BEIIECTBA CO CpeaHeH
KUHETUYECKOM DHEpPruer TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBS3b JaBJICHUS
WJICaJIbHOTO Ta3a C KOHIIEHTpalMed MOJIEKYJ W €ro TeMIEepaTypoH, ypaBHEHHUE
MengaeneeBa—Knaneiipona, mepBblid 3aKOH TEPMOAWHAMHUKH, 3aKOH COXPAHEHUS
SHEPIMM B TEIUIOBBIX IIPOIlECCax), IPH O3TOM HCIIOJIb30BaTh MaTEMaTHYECKOE
BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCIIOBHS NPUMEHUMOCTH ypaBHEHHs MeHzaeneeBa—
Knaneiipona;

AQHAJIU3UPOBATh W OOBACHATH DJIEKTPUUECKHUE SIBJICHUS, UCIOJb3Ysl OCHOBHBIC
MOJIOKEHUS M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsija,
3akoH  KynoHa, NOTEHUMAIBHOCTh  3JIEKTPOCTATUYECKOTO  IOJS,  MPUHLUII
CYNEPHO3UIMU IIEKTPUUECKUX IOJIEH, TP 3TOM YKasbIBas YCJIOBUS MPUMEHUMOCTH
3akoHa Kynona, a Takke MPaKTUYECKH BAaKHBIE COOTHOLIEHHUA: 3aKOHbl Oma 1is
y4acTKa LEeNU U JJI1 3aMKHYTOM 3JIEKTPUYECKON 1enH, 3akoH Jkoyisa—JIenna, npasuia
Kupxroda, 3akonsr apajes ais 371€KTpoIIn3a);

ONKCHIBATh (DU3WYECKHUE MPOIECCHl M SBJICHHSI, HCIIOJB3YysS BEIIMYUHBL: IEPEMEIICHHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, IaBJICHUE,
MOTCHIMAIbHAS DHEPTUs, KUHETHYECKash DHEPrus, MeXaHW4ecKas SHeprus, padora
CUJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSHKECTH, CUJla YINPYroCTH, Cuia
TPEHUs, MOIITHOCTbh, SHEPI'Hs B3aUMOJACHCTBUS Teja ¢ 3eMiIE BOIHM3U €€ MOBEPXHOCTH,
SHEeprus ynpyrod gedopmammu TPYKHHBI, KOJUYECTBO TEILIOTHI, a0OCOIIOTHAS
TeMreparypa Tena, paboTra B TEePMOJIWHAMHUKE, BHYTPEHHSS OSHEPrus HJCATbHOTO
OJIHOATOMHOTO Ta3a, padoTa UIACATBHOTO Ta3a, OTHOCHTENbHAs BIAXHOCTh BO3yXa,
KIIJI wmneanbHOro TEMJIOBOrO JBUraTeisl; 3JIEKTPUUECKOE TI0Jie, HaNpPsKEHHOCTh
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTh MOJISI TOYEYHOI'O 3apsjia WIH 3apsyKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATUUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABIKYIIAs CHJia, CUJIAa TOKa, HaNpsKEHUE, MOLIHOCTh TOKa,
ANEKTpUYECKass €MKOCTh IUIOCKOTO KOHJEHCATOpPAa, CONPOTUBIIEHUE ydacTKa LENU C
MOCJIEAOBATEIbHBIM M MApaUICIbHBIM  COCMHEHUEM  PE3UCTOPOB,  IHEPIUS
AIEKTPUYECKOTO I0JIs1 KOHAEHCATOPa;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (U3MUECKUX  SBICHUN: MEXaHHYECKOe
JB)KEHUE, TEIUIOBOE JIBUKEHHWE YacTHI] BEIIECTBA, TEIJIOBOE pPAaBHOBECHE,
OpoyHOBCKOE ABMXeHUe, Tuddy3us, ucrnapeHne, KUMICHHE U KOHICHCAIUs, TUIaBlICHUE
W KpUCTAJUIM3allMs, HAMpaBICHHOCTh  TEIUIONEpEeAauH,  DJIEKTpU3auus  Tell,
SKBUIIOTEHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOJIHUKA;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTU OJHOU (DPU3UYECKON BEIMYMHBI OT IPYroM C
WCIIOJIb30BAHUEM TIPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHPOBATh YCTAaHOBKY,
buKkcUpoBaTh Pe3yIabTATHl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpauKoB C y4€TOM aOCOJIFOTHBIX IMOTPEITHOCTEH W3MEPEHHM, NeNaTh BBIBOJBI 10
pe3ynbTaTaM UCCIEI0BAHMS;

MPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3MYECKUX BEIWYWH, TMPU 3TOM BBIOUpATH
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OICHUBaTh aOCOJNIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHUIA;

MPOBOAUTH ONBITBI O TPOBEPKE MPEITOKEHHOW THUIOTE3bl:  IJIAHUPOBATh
OKCTIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
MOJIYYeHHBIEC PE3YIbTaThl U JEIATh BBIBOJI O CTATYCE MPEAT0KEHHONU TUIIOTE3HI;
coOmo1aTh mMpaBwiia 0€30MacHOTO TPyJa MPU MPOBEACHUU HCCIEAOBAHWM B pamMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-MCCIIeNOBATEILCKOW U TMPOCKTHOM



NEeSITeIbHOCTH C HCHOJb30BAHUEM H3MEPHUTEIbHBIX YCTPOHCTB M J1aOOpaTOPHOTO
000pyI0BaHNS;

pemath pacdy€THBIC 3a/adydl C SBHO 3aJ[aHHOW W HESIBHO 3aJaHHON (u3mueckoit
MOJIeJIbIO: HAa OCHOBaHMM aHaM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (hH3HUECKOM
MOJIeNIM, OTBevalomeld TpeOOBaHUAM 3aJadd, NPUMEHSTH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYyJaThl (PU3MYECKUX TEOPHM MHpU  HUCHOJIb30BAaHUU
MaTeMaTUYECKUX METOJOB pEUIeHMs 3ajad, IPOBOAUTH pacd€Tbl HAa OCHOBAaHUU
MMEIOIINXCA JaHHBIX, aHAJIU3UpPOBATh PE3YJbTaTbl M KOPPEKTHPOBATH METOMbI
pelIeHus ¢ Y4ETOM IOJyYEHHBIX PE3YyJIbTATOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrole NpUMEHEHUS 3HAaHUI U3 Pa3HBIX Pa3/iesioB
Kypca (U3MKH, a TakKe MHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOM Ha
M3YYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS,

UCTIOJIB30BaTh TEOPETUYECKHUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB PabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;

MPUBOJIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AQHAIM3UPOBATh U  OLEHUBATh TMOCIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMu, C TMO3ULUN
9KOJIOTMYECKOI 0€e301acHOCTH, [peJICTaBICHUM 0 palOHAIILHOM
MPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUU HAyKu U
TEXHOJIOTH JUIsl TalbHEUIEro pa3BUTHS YEI0BEYECKOro 00IeCTBa;

OPUMEHSATH pa3IMyHbIe CIIOCOOBI PabOTHI ¢ MHpOpMannel GU3NIECKOTO COAECPIKAHUS C
UCIOJIb30BAaHUEM  COBPEMEHHBIX  HMH(OPMAIMOHHBIX  TEXHOJOTHH, TpU  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepadoTKU M TpeAbsABICHHUS Y4eOHOW M HaydHO-TIOMYJSApHOW HHMOpMAIUH,
CTPYKTYpUPOBAaHHUS W MHTEpHpeTaluud HHQOpMalMM, TOJYyYEHHOW U3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh MOIy4aeMyl0 HH(POPMAIUIO U OLIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOpPMaLUY;

NPOSBISATh OPraHM3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUS CaMOCTOSITEIbHOTO
pUOOpPETEHUs] HOBBIX 3HAHWW B MPOIECCE BBHINOJHEHUS NPOEKTHBIX MU y4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B IpyNIe C WCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIeH, IJIAaHUPOBATh
paboTy TpyIIbl, palMOHAIBHO PpACHpPEeAessATh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKIOrO M3 YYaCTHUKOB IPYIIIBI B pEIICHUE
paccMaTpuBaeMoi MpoOIeMsl;

NpOSBIATE MOTHBaLMIO K Oynymed mnpodecCHOHATbHOM — JIEATENbHOCTH IO
CIENUATBLHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODHUIIS.

K xonny oOyuenust B 11 knacce npeIMeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTh y OOYHAIOIINUXCS YMEHUM:

MOHUMATh POJb (UMK B HDKOHOMUYECKOW, TEXHOJOTHYECKOH, COIUAIBHONH U
ITHYECKON cdepax AeITeTbHOCTH YeNOBEKa, POJib U MECTO (PH3UKH B COBPEMEHHOM
HAYYHOU KapTUHE MUPA, POJIb ACTPOHOMUH B MPAKTUIECKON EATSITLHOCTH YEIIOBEKA
I[aJIBHeﬁH.IeM HAay4YHO-TCXHHUYCCKOM Pa3BUTHH, 3HAYCHUC OHHC&TCHBHOﬁ,
CHUCTEMaTHU3UpYIOel, OOBSICHUTEIBHOW W TPOTHOCTUYECKOW (YHKIH (Guznueckon
TCOpHUU — DIBJICKTPOAWMHAMUKHU, CHCHH&HBHOﬁ TCOpHUU OTHOCUTCIILHOCTH, KBaHTOBOU
busuky, ponb GU3NYECKON Teopuu B (HOPMHUPOBAHUH MPEACTABICHUH O (DU3NUECKOU



KapTHHE MHUpPA, MECTO (PU3MYECKOH KapTHHBI MHpa B OOILIEM psly COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEACTABICHUN O IPUPOJE;

pa3nnyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKHX Tel H  IPOLECCOB
(sABNIEHMI): OIHOPOJHOE IEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHUYECKHE KOJIeOaHUs, MaTeMaTHUECKUI MAasTHUK, HACAIbHBIA MPYKUHHBINA
MasiTHUK, TapMOHUUYECKUE BOJIHBI, UJCaTIbHBIN KosleOaTenbHbI KOHTYp, TOHKAsl JINH3A,
MoJIeJIe aTomMa, aTOMHOI'O Si/Jpa U KBAHTOBOM MOJIEIIN CBETA;

pasinyath YCJIOBUS (IpaHMIbI, OONAacCTH) NPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE HPOLIECCHl U SBIEHMS, HCIIOJIb3Ys
OCHOBHBIC TIIOJOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAJIbHONW TEOpUU
OTHOCHUTEJIbHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia Amiepa, cuia
JlopeHna, 3aKOH 3JIEKTPOMArHUTHOM MWHAYKUMHU, npasBwio Jlenma, cBa3p OJIC
CAaMOMHJIYKIUU B 3JIEMEHTE 3JIEKTPUUYECKOM LIENU CO CKOPOCTHIO M3MEHEHUS CHIIbI
TOKa, OCTYJIaThl ClIELMaIbHOW TEOPUU OTHOCUTEIBbHOCTH DWHILTEHHA);
AQHATM3UPOBATh M OOBSCHATH KBAHTOBBIEC MPOLIECCHI U SBJICHUS, UCTIOIB3YS ITOJI0KEHUS
KBaHTOBON (m3ukm (ypaBHeHHe DiHIITEHHA a1 HoTOdPdeKTa, MEepBbId U BTOPOI
noctyiarsl bopa, mpuHLIMI COOTHOIEHUs HeomnpeaenaéHHocTel Ieiizenbepra, 3aKOHbI
COXpaHEHHUs 3apsI0BOr0 M MAacCOBOI'O YMCENl U SHEPTUU B SIEPHBIX PEAKLMSIX, 3aKOH
PalMOaKTUBHOIO pacraja);

OTKCHIBATH (PU3MUECKHE MPOLIECCHI U SBIICHHS, HCIIOIb3Ys BEIMYUHBI: HANPSHKEHHOCTH
AIIEKTPUYECKOTO  TOJIS, IMOTEHIMAT  3JIEKTPOCTATUYECKOTrO  MMOJid,  Pa3HOCTh
NOTEHLIMAJIOB, 3JIEKTPOJBIKYIAs CHJIA, MHAYKLIUS MarHUTHOTO IIOJI, MAarHUTHBIN
MOTOK, Cuia AMIiepa, MHIYKTUBHOCTb, JJIEKTPOJBMIKYILAs CHJIa CaMOMHAYKIIHH,
DHEPrusl MarHUTHOTO IOJIS MPOBOJHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TIOJHAS
SHEprusi, YHEPTUsl MOKOSI CBOOOJHON YaCTHUIIbl, SHEPTUS U UMITYJIbC (POTOHA, MAaCCOBOE
YHCIIO U 3aps] siipa, DQHEPTUs CBA3M s11pa;

OOBSACHATP OCOOEHHOCTH MPOTEKaHUS (UINYECKUX SIBJICHUN: AJIEKTPOMArHUTHAs
MHAYKIINS, CAMOUHIYKIIUS, pe30HaHC, UHTep(EPEHIHs BOIH, TUPPAKIMS, JUCTepCus,
NOJIHOE BHYTpEHHee oTpaxkeHue, (potornexkrpuueckuil apdekr (poroadpdexr), anbda-
u Oera-pacmaabl  sjiep, ramMma-u3iydeHue saep, (PU3NYECKUe  MPUHIUIIBI
CHEKTPAIIbHOTO aHAJIN3a U paboThI Jla3epa;

ONpeAeNaTh HAlpaBleHUEe MHJYKIUU MArHUTHOTO MOJIS MPOBOJAHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTpPOUTH H300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JMH30H, u
pPacCcUUTHIBATH €r0 XapaKTEPUCTHUKH;

IIPUMEHATH OCHOBOIIOJIAralolIe aCTPOHOMHYECKHE TOHATHUS, TEOPUU U 3aKOHBI IS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX IMPOLECCOB, MPOMCXOJAIIMX B 3BE3AAX, B
3BE3AHBIX CHUCTEMaX, B MEXKraJlakKTHUYeCKOW cpefie; JBH)KEHUS HEOeCHBIX Tell,
SBOJIIOIMH 3BE30 U BeeneHnHoi;

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
NPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yIbTaThI
NOJYYeHHOM 3aBUCUMOCTH (U3WYECKUX BEJIMYUMH B BHUAE TIpadukoB C y4ETOM
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH W3MEpEeHUil, JelaTh BBIBOABI IO  pe3yibTaTaM
UCCIIEIOBAHMSI,

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKHX BEIMYMH, NPU HTOM BBIOMPAThH
ONTUMAJIBHBIA METOJ] M3MEpPEHMsl, OLICHMBaThb AaOCOJIOTHBIE M OTHOCUTEIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;



IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEAJOKEHHOM THUIIOTE3bl: IJIAHUPOBATH
9KCHEPUMEHT,  CcOOUpaTh  HKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3MpPOBATh
IIOJIyYEHHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATYCE MPEAJI0KEHHON TMIIOTE3bI;
ONMCHIBATh METOBI IIOJyUYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;

coOuroiaTh MpaBwila 0€30IaCHOTO TpyZa MpH NPOBEJEHUM HCCIEAOBAaHMMA B paMKax
y4eOHOr0 3KCIEPUMEHTa, MPAKTUKyMa M Y4e€OHO-MCCIIEI0BATEIbCKOW U INPOEKTHOM
JeSITeIbHOCTH C HUCIHOJb30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000opyI0BaHNS;

pemath pacdy€THBIC 3aladdl C SBHO 3aJlaHHOM W HESIBHO 3aJaHHOW (PU3NYECKOM
MOJIENIbIO: Ha OCHOBAaHMM aHAlM3a YCIOBHsS BBIOMpaTh (U3MUYECKUE MOJEIH,
OTBeYarolue TpeOOBaHUAM 3aJjauil, IPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
NOCTyJaThl (PU3MYECKUX TEOPHHA MpPHU HUCIOIB30BAHUM MAaTEMAaTUYECKHX METO/I0B
pelieHus 3ajad, MPOBOAUTH pacuy€Tbl HA OCHOBAHMM MMEIOIIMXCS JaHHBIX,
AHAIN3UPOBATh PE3YJIbTaThl M KOPPEKTUPOBATh METOJbl PpEUIEHHS C Y4ETOM
IIOJIyYEHHBIX PE3Yy/IbTATOB;

pemaTh Ka4eCTBEHHBIE 3aauu, TPeOyIomre MPUMEHEHHs 3HAaHUI U3 Pa3HBIX pa3iesioB
Kypca (QH3MKH, a TaKKe HHTErpallid 3HAHUA W3 APYrUX MPEIMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIENIOYKY PACCYKICHHMM C OIOpOd Ha
M3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M (pU3HUYECKHE SIBICHHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS [Vl OOBSACHEHUS OCHOBHBIX IIPUHIUIIOB pabOThI
U3MEPUTENIbHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB;
NPUBOINUTH IPUMEPHI BKIIA/Ia POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEro MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aHaTM3UpOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM UM  MPOU3BOACTBEHHOU
JeSITeIbHOCTH 4YeNlOBEeKa, CBSA3aHHOW C (PU3MUECKUMH TIPOLECCaMu, C MO3UIMH
HKOJIOTMYECKOM 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIB30BAaHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUM JIOCTHKEHUN HAYKU H
TEXHOJIOTH [Tl TalbHEUIEro pa3BUTHS YEI0BEYECKOr0 O0IIECTBA;

OPUMEHSTH pa3IMyHbIe CIIOCO0BI PabOTHI ¢ HHpOpMannel GU3NIECKOTO COAECPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepadoTKU M TpeAbsBICHHUS Y4eOHOW M HaydHO-TIOMYJSApHOW HHMOpMAIUH,
CTPYKTYpPUPOBAHUS W HMHTEpPHpPETAlUU HHPOPMAIMK, MOJYYEHHOM U3 Pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHATIM3UPOBATH MOJIy4aeMyI0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOPMALIUH,

NPOSBIATh OPraHU3alMOHHBIE M IO3HABaTeNIbHbIE YMEHUS CaMOCTOSITENIbHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B MPOIECCE BBHIMOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B IpyNIe C HCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIeH, MIIAaHUPOBATh
paboTy TpyMIbI, palMOHAIBHO pACHpenesTh JEATENbHOCTh B HECTaHJIAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ KaXKIOI0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE
paccMaTpuBaeMoi TPOOJIEMBI;

OpOSIBIATE MOTHBAaIMI0O K  Oyaymed npodeccCHOHaNbHOW — JAEATENbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpaMMblI Bcero 06H TPOTLHBIC pﬁaRanecmle o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITIPUPOIbI
1.1 Hayunsiii MeTOA MO3HAHUSA IPUPOLBI 6
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Cratuka TBEpIOTO TEna 3) 1
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 15 1
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 1
nepexoabl
Hroro mo pazueny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEKTPUUECKOE T10JIE 24 1
4.2 [TocTOSIHHBIN MEKTPUYECKUI TOK 24 1
4.3 Toku B pa3nu4HbIX cpenax 6
Hroro no pazneny 54




Pazgen 5. PU3HUECKHIA MPAKTUKYM

51 ‘ duznUecKuil IPaKTUKYM 16 16
Wroro no pazueny 16
PesepsHoe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Paznen 1. JIEKTPOIMHAMUKA
1.1 MarauTHOE II0JIE 14
1.2 DNIeKTpOMarHuTHasK WHIYKITUS 13 1
Hroro no pazgeny 27
Paszgen 2. KOJTIEBAHUS U BOJIHbBI
2.1 Mexanndeckue KoueOanns 10
2.2 DNEeKTPOMarHUTHbIE KOJICOaHUS 15
23 MexaHHUYECKHE U 3JICKTPOMArHUTHBIC 10 1
BOJIHEI
2.4 Onruka 25 1
Hroro mo pazueny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

3.1 Ocuosst CTO 5
Htoro no pazneny 5

Pa3znesn 4. KBAHTOBAS ®U3UKA

1

4.1 KopnyckynsspHO-BOIHOBON Ayan3m 15
4.2 ®duszrka aroma 5
43 ®u3mnKa aTOMHOTO AIpa U 3JI€MEHTapHBIX 5
' JaCTHI]
Hroro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU




51 ‘ DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH

12
Wroro no pazueny 12
Pasznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nyeCKuil IPaKTUKYM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOILIEE IOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 MPEIMETHOTO COJICP KAHUS U OTIBITA 15
' NEeSITeIbHOCTH, TPUOOPETEHHOTO TIPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Htoro no pazneny 15
PesepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoxka

dusnka — pyHAaMeHTaTbHAs HayKa O
npupoze

KoanuecTBo 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchl

Hayunblii MeTO/ MO3HAHUS U METO/IbI
UCCIICIOBaHMS (PU3UICCKUX SBICHUI

DKCIEPUMEHT U TEOPHs B MPOIIECCe
no3HaHus npuposl. Habmonenue u
OKCIIEPUMEHT B (PU3UKE

CniocoObl u3mMepeHus GU3NUECKUX BEIUYNH

AOGcCooTHas M OTHOCUTENbHAS
HOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX
BEIINYUH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uku B pOpMHUPOBAHUHN COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
JeATEIbHOCTH JIFOACH

MexaHnn4deckoe IBHKEHHUE. Cucrema
orcuera. OTHOCHUTEIIBHOCTh MEXaHHUYECKOTO
JABHIKCHUA. HpSIMaH n 06paTHa${ 3aJa4un
MCEXaHUKH

Paanyc-BekTop MatepraibHOM TOYKH, €TO
MPOEKIMU HA OCH KoopAuHAaT. TpaekTopusi.
[Tepememnenue. CkopocTh. X mpoeknuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE MpsIMOTMHEHHOE IBH)KEHHE.
["padrueckoe onrcaHne paBHOMEPHOTO




HpHMOHHHCﬁHOFO JABHXKCHUA

10

11

12

Cio)keHue nepeMeIeH U CKOPOCTEH.
Pewenne 3anau

HepaBnomepnoe nBrxenne. MruoBeHHas
cKopocTb. Yckopenue. [Ipamonuneiinoe
JIBUKEHUE C TTOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue MpsIMOIMHEHHOTO
JIBUDKEHUS C TOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBoOo1HOE MajicHUE. Y CKOPEHHE
CcBOOOIHOTO IMaIeHUsI. 3aBUCHMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPCHHS OT
BpPEMEHU U UX IpaduKu

JIBr>xeHue Tena, OpOIIEeHHOTr0 MO YIJIOM K
TOPU30HTY

Kpusosmmuelinoe nBrkeHue. JBuxeHue 1o
OKPYXHOCTH. YTJIOBasl U JIMHEHHAas
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMHUTENILHOE U TIOJIHOE
YCKOpEHHUE

KonTposnbHas pabora no teme
"Kunemaruka"

17

18

[lepeiif 3akoH HetoroHa. MHepunanbHbie
cucreMsbl orcuéra. [IpuHnmn
oTHocuTenapHOCTH ['anunes.
Heunepuunanbabie CHCTEMBI OTCUETA

Cwuta. PaBHonelicTBytomas cuna. Bropoit
3akoH Herotona. Macca

19

Bzaumopeiictue ten. Tpernitl 3aKoH
Hsrotona

20
21

[IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha IpUMeHeHue 3akoHoB HproToHa

3aKOH BCEMUPHOIO TATOTEHUSI.




22

OKBUBaJICHTHOCTh I'PaBUTALIMOHHON U
WHEPTHOU Macchl

Cuna TsKEeCTH U yCKOPEHUE CBOOOIHOTO
NaJICHAs

23

JIBm>xeHre HeOECHBIX TE U X
MCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpOCTh. 3akoHbl Keriepa

24

25

26

27

28

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u BusbI cun
Tpenus. [[BuxkeHue B )KUJAKOCTU U Ta3e ¢
Y4ETOM CHIIBI COTIPOTHBIICHUS CPEIIBI
Jasnenue. ['uapocraTruueckoe 1aBlIeHUE.
Cuia Apxumena

AOCOJIIOTHO TBEPJIOE TEIIO.
[ToctynarensHoe U BpaliaTeiabHOe
JBUKCHHE TBEPIOTO Tella

MOMEHT CUJIbl OTHOCHTEIIBHO OCH
BpaieHus. [lnedo cumbl

29

30

CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena. Y cnoBus
paBHOBeECHUsI TBEPJIOTO Tena. Busl
paBHOBECHS

Pemenue 3amau

31

32

33

KonrtponbHas padora no reme "JluHamuka.
Craruka TBepaoro tena'

HNMnynbec MmaTepralbHONU TOUYKHU, CUCTEMBI
MaTepualbHbIX ToueK. LleHTp Mace
CUCTEMBI MaTEpPHUAIIBHBIX TOYEK. TeopeMa o
JABYOKCHUU LICHTPA MAacCC

I/IMHy.TII)C CHJIbI 1 USMCHCHUC UMITYJIbCa

Tesna. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE OBIKEHIE




34

MoMeHT nmnysbca MaTepUualbHOW TOUKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
UMITYJIbCA B LIEHTPAJIbHBIX MOJISX

35

36

Penrenue 3anau

Pabota cuibl Ha MajIOM U Ha KOHEYHOM
nepemenieHunu. [ paduueckoe
npecTaBiIeHne paboThl CHITbL. MOIIHOCTD
CHUJIBI

37

Kunerndaeckas sneprus. Teopema 00
W3MEHEHUU KUHETUYECKOU SHEPTUH
MaTepuaIbHOU TOUKH

38

[ToreHnManbHBIE U HEMIOTEHIMAJIBHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

39

40

41

Tperbs kocMuueckasi ckopocTb. CBs3b
paboThl HENOTEHIMATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON YJHEPTUU
CUCTEMBI TeJI. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPIUU

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpasHenue bepHymm U1 uacanbHON
KUJKOCTH

KontponbHas padoTa o Teme "3akoHbI
COXpaHEHHUs B MEXaHUKE"

42

PazButue npencraBnenuii o npupoe
ternoThl. OcHOBHBIE noJioxkenust MKT.
Juddysus. BpoyHoBckoe ABHKEHHE

43

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPABIX TeJ. XapaKTep ABUKECHHUS U
B3aMMO/ICHCTBHS YaCTHI] BELIIECTBA

44

Macca u pazmepsl MoJIeKyI (AaTOMOB).
KomuuectBo Bemectsa. IlocTosiHHas




ABoraapo

Temneparypa. TemioBoe paBHOBECHE.

45 1
[lIkana [enbcust

46 Pemenue 3anau 1

47 Wneanbupiii ra3. I'a3oBbIe 3aKOHEI 1

48 YpaBuenue Menneneesa-KnaneiipoHa. 1
Penrenue 3anau

49 AOcomoTHas TemnepaTrypa. 3akoH 1
JansToHa

50 H3omporeccsl B uaeaabHOM rase ¢ 1
IIOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA
I'paduueckoe npencrapnenue

51 M30IPOIIECCOB: U30TEPMa, U30X0Pa, 1
n3zobapa

52 OcnoBHoe ypaBHenne MKT 1

53 Pemienue 3anau 1
CBs13b aOCOTIOTHON TEMIIEpaTyphl

54 TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN 1
KMHETUYECKOM HEpruei mocTynaTeaIbHOro
TEIUIOBOTO IBM)KEHUS €€ YacTHI]

55 O06o0011eHNe U cucTeMaTU3aIMs 3HaHUH 110 1
teme "OcHoBsl MKT"

56 KonrtponsHas padora no reme "OCHOBBI 1
MKT"
TepMoanHaMuyeckasi cucrema. 3aJlaHue
BHEIIHUX ycnoBul i T/ cucremsl.

57 Bueuinue 1 BHyTpeHHUE TapaMeTpBhl. 1
[Tapamerpsl T/] cuctemsl Kak cpegHue
3HAYEHUS BEJIMYMH, OMHUCHIBAIOLINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

58 HyneBoe Hauano TepMOAMHAMUKM. 1




59

60

Camonpou3sBosibHas penakcarus T/]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

Mogenp uaeaabHOro ra3a B
TEPMOJIMHAMHKE. Y CJIOBUS TPUMEHUMOCTH
3TOM MOACIU

Ypasuenune Menneneesa-Kianeiipona u
BBIPOKCHHE 11 BHYTPEHHEH SHEPTUU

61

62

63

Bripaxkenue aJisi BHyTpeHHEU SHepruu
0JIHOATOMHOT'0 MJI€aJIbHOIO Ia3a.
KBazucTtarnueckue U HeCTaTUYECKHE
IIPOLIECCHI

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Boruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temnonepeaaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel sueprun Tl cucremsr 6e3
COBepIIIeHHs paOOTHI

64

65

KoHnBeknysi, TermonpoBoAHOCTb,
U3Iy4eHUe

KommaectBo Tenmorsl. TemroéMKOCTE Tea.
VY enbHas ¥ MOJISIpHAs TEIUIOEMKOCTH
BEILIECTBA. Y I€JbHAS TEIJIOTa CTOPAHUS
TOILTMBA

66

67

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaaye

[Tonsarue 06 annadbaTHOM Tpolecce.
IlepBrIil 3aKOH TEPMOAMHAMUKHU

68

69

KonnuecTBo TeminoTel 1 paboTa Kak Mephl
U3MEHEHUS BHYTpeHHeN dHepruu T/1
CHUCTEMBI

BTOpoii 3aKOH TEpMOIMHAMMKH ISt
PAaBHOBECHBIX U HEPABHOBECHBIX




70

nporeccoB. HeoOpatumMocTh MpUpoOIHBIX
MIPOLECCOB
[IpuHUMIIBI AEHCTBUS TEILUIOBBIX MAILVH.

KT

71
72

MaxkcumansHoe 3Haueraue KITJI. Ilukn
Kapno

Penrenue 3anau

73

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BaAHUS
TEIUIOBBIX ABUTATEIEU. TeILIoBOE
3arpsi3HEHUE OKPY>Kalolel cpebl

74

75

Pemenue 3amau

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teme "Tepmonunamuka. TemnoBbie
MaluHbl"

76

77

78

79

KonTponbHas padoTa 1o Teme
"Tepmonunamuka. TeniaoBbie MalIuHbI"

[TapooOpa3zoBanue u KOHICHCALIMSL.
Hcnapenue u kuneHue. Y aenbHas TeIoTa
napooOpa3zoBaHUs

Haceitiennbie 1 HEHACHIIIEHHBIE TTapHI.
KauecTBeHHas 3aBUCMMOCTD IIJIOTHOCTH U
JIaBJICHUsI HACBHIIIIEHHOTO Mmapa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTb OT
00bEMa HACHIIIIECHHOTO Tapa. 3aBUCUMOCTh
TEeMIEPaTyphbl KUTICHUS OT JAaBJICHUS B
JKHUIKOCTH

BnaxxnocTs Bo3myxa. AGComOTHAS U
OTHOCHUTEbHAS BIaXKHOCTD

80

Pemenue 3agau

81

TBépnoe teno. Kpucrammueckue n
amop¢Hble Tera. AHU30TPONUS CBOMCTB
KpHUCTAJIJIOB




[InaBnenne n KpucTaJuii3anusi. YIICJ'IBHEUI

82
TeruioTa riasiaenus. Cyonumarus
Hedopmaruu BEpaOTO Tena. PacTskeHue

83 u cxarue. Casur. Moayine FOnra. [Ipenen
ynpyrux aedopmariuii
TeroBoe pacluMpeHne KUIAKOCTEN U

84 TBEPABIX T€J. AHTAPMOHU3M TEILJIOBBIX
KOJICOAHUH YaCTHII BEIIECTBA

85 [IpeobpazoBanue suepruu B (ha30BBIX
nepexojax

86 YpaBHEHHE TEIUIOBOTO OanaHca

87 Pemenue 3amay
IToBepxHocTHOE HaTsKeHHe. KanusspHbie

88 ABJIeHU. JaBlieHHe 10 UICKPUBIECHHOMN
MOBEPXHOCTHIO JKUJIKOCTU. DopmMyrna
Jlarmaca
O06o011eHre U cucTeMaTu3alys 3HaHU| 1o

89 TeMe "ArperaTHbIe COCTOSTHUS BEIIESCTBA.
Pa3oBble IEPEXObI"

90 KonrtponbHas padora no reme "ArperaTHbie
cocTosiHus BemiecTBa. Pa3zoBble mepexobl”
DneKTpu3anus Tei U €€ MpOosiBJICHUSI.

91 Onexrpuueckui 3apsan. [Isa sBuaa
ANEKTPUUECKUX 3apsaoB. [I[poBoaHMKH,
JIUAJIEKTPUKU U TTOITYIPOBOJHUKHI

92 DJIEMEHTAPHBIN JIEKTPUUECKU 3apsi.
3aKOH COXpaHEeHHMsI dJIEKTPUUECKOTO 3apsiia

93 Bzaumopeinicteue 3apsanoB. Toueunsie
3apsiabl. 3akoH KynoHna

94 Pemenne 3amau

95 Onektpuueckoe none. Ero neiictBue Ha

QJICKTPHUYCCKUC 3apsabl




Hanpsk€HHOCTD 2IEKTPUYECKOTO TTOJIS.
[IpoOHelii 3apsaa. JIlunum HanpsKEHHOCTH

% ayeKTprudecKoro noss. OqHopoIHOe
AIIEKTPUUYECKOE TI0JIE
[ToTeHIaNTBPHOCTh 3JEKTPOCTATHYECKOTO

97 mosist. Pa3HOCTh IIOTEHIINAIOB U
HanpsHKeHUE
[lorennmansHast SHEPTHs 3apsiia B

98 3JIEKTpOCcTaTHUecKoM rose. [lorennman
AIIEKTPOCTATUIECKOTO TTOJIS
CBsi3b HANIPSDKEHHOCTH OIS ¥ PA3HOCTH

99 HOTEHIUAJIOB JJIS AJIEKTPOCTATHYECKOTO
0TSt

100 HpI/IHUIH/IH CYNEPIO3UIAHN HIIEKTPUYECKIX
nosein

101 Pemenue 3amau

102 [Tone Toueunoro 3apsiga. [lone paBHOMEpHO
3apsKeHHOU chepsl
[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY

103 mrapa. [lone paBHOMEpHO 3apsyKEHHOU
0EeCKOHEYHOM! MI0CKOCTH

104 [TpoBOTHUKY B 3JEKTPOCTATHUECKOM TIOJIE.
VYcioBue paBHOBECHs 3apsiI0B

105 JIM37eKTPUKHU U MTOTYITPOBOIHUKHU B
AIIEKTPOCTATUIECKOM I10JIe
Konpnencarop. DneKkTpoéMKOCTh

106 KOHJEHCATOpa. DIEKTPOEMKOCTD INIOCKOTO
KOHJIeHCAaTopa

107 [TapannenbHoe coeIMHEHNE KOHACHCATOPOB

108 ITocnemoBaTebHOE COSTMHEHIE
KOHJIEHCATOPOB

109 OHeprus 3apsHKEHHOr0 KOHAEHCATopa




110 Pemenue 3amau 1

111 JIBr>KeHUE 3apsiKEHHOW YaCTHULIbI B 1
OJIHOPOJHOM 3JIEKTPUYECKOM T10JIe

112 Pemenue 3amau 1

113 O0o01IeHre U CHCTeMaTH3alns 3HAHUN 110 1
Teme "DieKkTpudeckoe mnosie"

114 'I'<0HTpom>Haﬂ pabota o Teme 1

DnekTpuyeckoe mosie"

Cwuiia Toka. [TocTostHHBIN TOK. Y CIIOBHS

115 CYIIIECTBOBAHMSI IOCTOSTHHOTO 1
AIIEKTPUICCKOTO TOKA

116 Hcrounuku Toka. Hanpsokenue u 3C 1

117 3akon OMa 11 y4acTKa L. 1
DIEKTPUUECKOE COMPOTUBIICHHE
3aBUCHUMOCTh COIPOTUBIICHUS OJJHOPOIHOTO

118 MPOBOJHHUKA OT €T0 JUIMHBI U TUIOLIAIH 1
MOTIEPEYHOT0 CeUCHUs

119 Y aenbHOE COMPOTUBIICHHUE BEIIECTBA. 1
Pemenue 3agau

120 [TocnenoBarensHOE, MapasiebHOE, 1
CMEIIaHHOE COEMHEHNE TTPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX DIIEKTPUUECKUX 1
nenei. [Ipasuna Kupxroda

122 Pemenue 3amau 1

123 Pabora snexTpruyeckoro Toka. 3aKoH 1
Jxoyns —Jlenna

124 Pemenue 3amau 1
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA.

125 TenyoBas MOIIHOCTE, BhIACIIEMAasT Ha 1
pe3uctope

126 Pemenue 3amau 1




OJIC v BHyTpEHHEE COPOTUBIICHUE

127 1
HCTOYHHUKA TOKA
3akoH Oma 1 1I0JIHOM (3aMKHYTOH

128 . 1
AJIEKTPUICCKOM 1IN

129 Pemenue 3amau 1

130 MOoOIIHOCTh HCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanue 1

132 KoHnneHncaTop B 1enu mocTOSHHOTO TOKa 1

133 Pemrenne 3amau 1

134 Pemenue 3agau mo reme "IlocTOSIHHBIN 1
ANEKTPUIECKUIN TOK"

135 Pemenne 3amau no reme "llocTostHHBIN 1
SJIEKTPUYECKUM TOK"

136 Pemenue 3agay mo reme "IlocTOSIHHBIN 1
ANEKTPUIECKUIN TOK"

137 O0001enne U cucTeMaTH3ays 3HAHAH 110 1
teMe "[10CTOSHHBIN 2IEKTPUUECKNN TOK"

138 KonTponbhas pabota mo Teme 1
"ITocTosIHHBIN AMEeKTpUYECKUil TOK"
DneKTpUIecKas MPOBOUMOCTD PA3THUHBIX

139 BEILECTB. DJIEKTPUUECKHUI TOK B METaJIax. 1
CBepXIpoBOAUMOCTD
DNEKTPUUECKU TOK B pacTBOpPax U

140 pacriaBax 3JIeKTpOJIUTOB. 3akoHbl Dapases 1
JUTSI DJICKTPOJIH3a

141 DneKkTpuuecKuil Tok B razax. [lnaszma 1

142 DIIEKTPUYECKUI TOK B BaKyyMe. 1
Baxyymubie prbopbl

143 DNIEKTPUUECKUH TOK B TIOTYIPOBOJHUKAX 1

144 [TomynpoBoAHUKOBBIE TPUOOPHI 1




145

146

DuU3nYeCKU MPAKTUKYM 10 TEME
"M3MepeHue cuiibl TOKa U HAIIPSKEHUS B
[ENU MOCTOSTHHOTO TOKAa MPH MOMOILU
AHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" min "3HaAKOMCTBO ¢ IUPPOBOH
nabopatopueii o ¢pusuke. [Ipumepst
u3MepeHus: PU3NYECKUX BETUUHH MIPH
IIOMOUIN KOMITbIOTEPHBIX AATYUKOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHre HepaBHOMEPHOTO IBM>KEHUS C
LEJIbI0 ONIPEAEIICHUS MTHOBEHHOM
ckopocTh"

147

Ou3nyecKuil MPakTUKYM IO TEME
"N3MepeHue yCKOpeHus Mpu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBIOKEHUH 110 HAKJIOHHOH IIJIOCKOCTH" MIIN
"HccnenoBaHnue 3aBUCUMOCTH ITYyTH OT
BPEMCHH IIPU PAaBHOYCKOPCHHOM
IBHKeHUH"

148

149

150

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepeHue yCKopeHus cBOOOIHOTO
nageHus" wim "M3yueHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU3OHTAIBHO"

Du3nUeCcKUu IPAKTUKYM I10 TEME
"N3yuenne NBMKEHUS TeJa TI0 OKPY>KHOCTH
C TIOCTOSIHHOM TI0 MOZYJIIO CKOPOCTBIO" WIIN
"UccnenoBanue 3aBUCUMOCTH TepUoa
oOpaleHrss KOHUYECKOT0 MasTHUKA OT €ro
napameTpoB"

Pu3NYecKuil TPAKTUKYM I10 TEME
"M3mMepeHune paBHOAECHCTBYIOLIEH CHIIBI
IpU JIBUKEHUH OpyCKa M0 HaKJIOHHON
miockocTy" wi "lIpoBepka runoressl o




HE3aBUCHMOCTH BPEMEHH JABHKEHUS OpycKa
10 HAKJIOHHOH INIOCKOCTH Ha 3aJJaHHOE
pacCTOSHUE OT €ro MaccChl"

151

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBaHue 3aBUCUMOCTH CHII
YIPYTrOCTH, BO3HUKAIOIIUX B MPY>KUHE U
PE3UHOBOM 00pasiie, oT ux aedopmaiuu’
unu "M3ydeHne NBUKEHHS CUCTEMBI TEll,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTON Yepe3
JErkui 0JoK"

152

153

154

dusnueckuil NpakKTUKyM 10 TeMe
"N3mepenue kodpuIenTa TpeHus 1no
BEJIMYMHE YIJIOBOTO KO3 uIrenta
3aBucumoctu Frp(N)" nnu "Uccnenosanue
JBYDKEHUS OpycKa 110 HaKJIOHHOM
TUIOCKOCTH C TIEPEMEHHBIM KOA(PPUIIMEHTOM
Tpenus" win "M3ydeHue ABUKEHUs Ipy3a
Ha BaJly C TpeHHeM"

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHue yclIOBUN PaBHOBECHUS
TBEP/OrO Tella, UMEIOIIET0 OCh BpalleHHs "
nn "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacuér cun ynpyroctu" wnu "M3yuenue
YCTOMUYMBOCTHU TBEPAOTO TEJIA, UMEIOILIETO
TJI0IAh OTIOPHI"

Du3n4eCcKU IPAKTUKYM I10 TEME
"N3MepeHne UMITysibca Tena mno
TOpMO3HOMY IIyTh" Uiy "M3mMepenue cuibl
TATH, CKOPOCTU MOJIEIIH JIEKTPOMOOUIIS U
MOIIIHOCTH cuiibl TATH" win "CpaBHEHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cunbl" niu "MccnenoBanue coxpaHeHUs
UMITyJIbCa MPU YIIPYroM B3auMoieicTBun"
win "M3MepeHre KHHETUYECKOW SHEPTrun




TeJa o TOPMO3HOMY IyTH"

155

DuU3nYeCcKui MPaKTUKYM 10 TEME
"N3y4yeHne n30TepMUUYECKOTO Mpoliecca
(peKOMEeH1I0BaHO HCIIOIb30BAHHE

g poBoit 1abopatopun)" win "U3ydeHue
M30X0pHOTO Mnpouecca unu "N3yuenue
n3o00apHoro npouecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUS"

156

157

158

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenue yaenbHol TenaoéMKocTu" nimn
"UccnenoBanue mpoiecca OCThIBAaHUS
Bemiecta" unu "MccnenoBanue
aauabaTHoro npouecca” uin "M3ydenue
B3aUMOCBSI3H YHEPTUU MEKMOJIEKYISIPHOTO
B3aMMOJICHCTBYS U TEMIIEPATYPHI KUTICHUS
Kuakocren"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTIapeHUs
)kuakocreit" i "M3mepenue yaenpHOU
TEIJIOTHI TJIaBJIeHus Jbpaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX NapoB" WU
"N3mepenue abCONMIOTHOM BIaXKHOCTH
BO3/lyXa U OIIEHKa Macchl apoB B
nomernieHun". Msmepenne kodpuureHTta
MOBEPXHOCTHOT'O HATSKEHUS

Du3n4eCcKU IPAKTUKYM I10 TEME
"HaGnronenue npeBpaiieHus SJHepruu
3apsKEHHOT0 KOHIEHCATOPa B YHEPTHIO
n3nydeHus ceeroauona’ win "M3yduenue
IIPOTEKaHUs TOKa B LIENH, COAEpKaIen
KoHAeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIMAJIOB (HANPSHKEHUs ) IIPH
IIOCJIEIOBATEIbHOM COECINHEHUH
KOHJIEHCAaTOpoB"




159

160

161

162

163

DuU3nYeCKU MPAKTUKYM 10 TEME
"UccnemoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” uwin "M3MepeHue yienbHoro
COIPOTUBIICHUS IPOBOJIHUKOB" WK
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUs JUIsl JIAMITbl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue aiekTponaun3a’ wim
"N3mepenue 3apsiia 0JHOBAJIEHTHOIO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTH
COMNPOTHUBIICHUS TEPMOPE3UCTOPA OT
temriepaTypbl” uinu "CHATHE BOJBT-
aMIEPHOI XapaKTEepUCTUKU Auoaa"

PesepBHeIit ypok. O000IICHHE 1
cHCTEeMaTH3aIlHs 3HAHUH 110 TEME
"KunemaTtuka"

PesepBHeIit ypok. O600IICHHE 1
cCHCTEeMaTH3aIlHs 3HAHUH 110 TEME
"lunamuka"

PesepBHslit ypok. O600111eHNE U
cucreMaru3aius 3HaHui mo teme "CraTuka
TBepaoro rtena'

164

PesepBHslit ypok. O60011eHNE U
cUCTEeMAaTH3allis 3HAaHU 1o TeMe ""3aKOHBI
COXpaHEHHUs B MEXaHHUKE"

165

PesepBHslit ypok. O600111eHNE U
cucreMatu3anys 3HaHui mo treMe "OCHOBEI
MOJIEKYJIIPHO-KHUHETUYECKON Teopun"

166

PesepBHsiit ypok. O6001ICHHE U
CHCTEMATHU3aIMs 3HAHUH 110 TEME
"Tepmonunamuka. TeniaoBble MalIUHbI"

167

PesepBHeiit ypok. O6001ICHHE U
cucremMatu3anus 3HAHUH 110 TEME




"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBble Iepexos"

PesepBHeiit ypok. O600IICHHE U
168 CHCTEMAaTU3alMs 3HaHUH 110 TEME
"DnexkTpuueckoe mnoie"
PesepBHeiit ypok. O600ICHHE U
169 CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ITocTosIHHBIN MEKTpUYECKUI TOK"
PesepBHeiit ypok. O600IICHHE U
170 cucTeMaTu3anys 3Hanuii mo teme "Toku B
pa3Iu4HbIX cpenax”
OBUIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

170

16




11 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
[1]
Jl:;-n Tema ypoxka Beero KonTpoabubie IIpakTuueckue fI[:;‘?eHI/Iﬂ :)lg]()l;gzl;;feﬂbﬂble
padoThI padoTshI pecype
B3auMoneiicTBre MOCTOSIHHBIX MATHUTOB U
1 MPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe. 1
I'mnoTesza Amnepa
BexTop marautHoM nnaykuuu. [Tpunnun
2 CyNEpNO3UIMY MATHUTHBIX ToJed. JInnnn 1
MarHUTHON UHIIYKIIUU
3 MarsuTHO€ 10J1€ IPOBOTHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cuna Amnepa, e€ HanpaBJIeHHUE U MOYJIb
5 Pemrenne 3amau 1
5 [Ipumenenue 3akoHa Amrepa. 1
DNeKTpOU3MepUTENIbHbIE TPUOOPHI
Cuua Jlopeniia, e€ HanpaBJI€HUE U MOJTYJIb.
7 JIBr>KeHUe 3apsHKEeHHOW YacTUIbI B 1
OJIHOPOJTHOM MarHUTHOM I10JIe
8 Pemenne 3amau 1
9 Pa6ora cunel Jlopenma 1
10 Pemenue 3amau 1
11 MarauTHoOe 10JI€ B BEILIECTBE. 1
deppoMarHeTHKH, Imapa- U JuaMardHeTHKA
12 OcHoBHbIE CBOICTBA (heppOMarHeTUKOB. 1
[Ipumenenne heppoMarHeTUKOB
13 Pemenne 3amau no teme "MarautHoe mmone"
14 Pemienne 3agau mmo Teme "MarautHoe noie"
15 SIBieHue ANEKTPOMArHUTHOM UHIYKIIUH.




IToTox BCKTOpa MarHUTHOM HHAYKIUH

16 OJ1C uHAYKIMH

17 3aK0H JIEKTPOMArHUTHON MHIYKIIMHU
®dapajes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 OJ1C MHAYKIMY B ABUKYIIUXCS
MIPOBOTHUKAX

20 Pemienne 3agau

21 [TpaBumo Jlenma

29 NunykruBHOCTH. KaTymka MHIYKTUBHOCTH
B L€ ITIOCTOSHHOI'O TOKA

23 SBnenune camounaykuuu. 3/C
CaMOMHIYKITUU

24 DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

25 Pemrenne 3amau

26 O0001eHNe U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "DnekTpoarHamMuKa"

97 'I'<OHTpOJ'IBHa$I paborta mo Teme

DneKTpoaguHaMuKa"

28 Konebarenpuasg cucrema. CBOOOIHBIE
KoJjebanus. ['apMoHYecKre KoaeOaHus

29 Kunematnueckoe 1 fuHaMu4ecKoe
OITMCaHHE KOJIEOATEIbHBIX NBIKEHUN
DHepreTuyeckoe onucanue. BeiBoa

30 JTUHAMHUYECKOTO OMMCAHUS TAPMOHUYECKUX
KoJIeOaHUN U3 UX SHEPTETHUECKOTO U
KUHEMATHYECKOTO OIMMCAHMS

31 Ammuintyna u ¢daza xonebanui

32 [Tepuon u yactora konebanuii. [Tepuon

MaJIbIX CBOOOIHBIX KOJIeOaHU




MaTeMaTHuecKoro MasTHuka. [lepuon
CBOOOJTHBIX KOJI€OAHHH MPYKUHHOTO
MasiTHUKA

3aryxaromye KojaebaHus. BeiHyK1eHHbIe

33
Kosnebanus. Pezonanc

34 ABTOKOJIC0AHUS

35 Pemenue 3amau

36 Ypok-koHpepennus "MexaHuueckue
K0JIeOaHUsI B MY3bIKQJIbHBIX HHCTPYMEHTaX"

37 O0001ICHHE ¥ CUCTEMAaTU3aIMsI 3HAHUH 110
teme "Mexanudeckue konedanus"

38 DJIEKTPOMAarHUTHBIC KOJICOAHUSI.
KonebarenpHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTYABI

39 3apsijia KOHJICHCATOpa C aMIUIUTYIOM CHIIBI
TOKa B KOJIEOATEIIbHOM KOHTYpE

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
KOJIe0aTEIbHOM KOHTYpE
3aryxarolue 3eKTPOMarHUTHbIE

41 KoJjebanus. BeIHyKIeHHbIE
9IIEKTPOMArHUTHbIE KoJeOaHus

42 IlepemeHnHBbIN TOK. Pe3ucTop u KoHIeHCcaTop
B I[ETTU TICPEMEHHOTO TOKa

43 Karymika HHIYKTHBHOCTH B LIETTH
MIEPEMEHHOTO TOKa

44 3akon OMa JJ1st SIEKTPUIECKOM TIenn
MIEPEMEHHOT0 TOKa
MOIIHOCTh MEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JEHCTBYIOIIEE 3HAUCHHE
CHJIBI TOKA U HANPSHKCHUS

46 Pe3onanc B anieKTpUYeCcKOl 1menu




47 Pemenue 3amau 1
WneansHbIil Tpancopmarop.

48 [Ipou3BoacTBO, Iepenava u nmoTpedacHue 1
NIEKTPUUECKON SHEPTUH
DKOJIOTUYECKHE PUCKH IIPU IPOU3BOJICTBE

49 aeKkTpodHepruu. Kynbprypa ucrnoiib30BaHus 1
AJIEKTPOIHEPTHU B TTOBCETHEBHOM KU3HH

50 Pemenue 3amau

o1 Pewenne 3amau

52 O06o00muIeHre U cucTeMaTH3aIMsl 3HAHUH 110 1
TeMe "DIeKTpOMarHUTHbIE KoneOaHus"

53 MexaHnyeckue BOJIHbI. XapaKTepUCTUKHU 1
MEXaHUYECKUX BOIH

54 CBoiicTBa MEXaHUYECKUX BOJIH 1

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Wudpa3Byk u YIBTPasBYK. [lTymoBoe 1
3arps3HEHUE OKPYKAIOIIEH cpelibl

57 Pemenue 3anau 1

58 DneKTpOMarHuTHBIE BOJMHBL. M3myueHue 1
AJIEKTPOMATHUTHBIX BOJIH

59 DHeprus MEKTPOMArHUTHBIX BOJIH. 1
CBolicTBa NIEKTPOMATrHUTHBIX BOJTH
[IIkana 371eKTPOMAarHUTHBIX BOJTH.

60 [TpuMeHeHne IIEKTPOMAarHUTHBIX BOJIH B 1
TEXHHUKE U OBITY
[TpWHIMITBI PaTUOCBSI3U M TEJICBUICHHUS.

61 Pannonokanusi. DneKTpoMarHuTHOE 1
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

6 KOHTpOJ'I::HaSI pabora o teme "Konebanus 1
Y BOJIHBI

63 CaeT. 3aKOH MPSAMOJIUHEHHOTO 1




pacnpocTpaHeHHs CBETa

Pemrenne 3a1a4 Ha IPUMCHCHUEC 3aKOHA

64 OPSMOJIMHEHHOTO paclpoCTpaHEHHsI CBETa .

65 Otpaxenue ceta. [lnockoe 3epkaino. 1
Cdepudeckoe 3epKaino
[Ipenomnenue cBera. AGCOIIOTHBIN U
OTHOCHTEJIbHBIN MTOKA3aTeNb MPETOMIICHHUS.

66 [TomHOE BHYTpEHHEE OTpaKCHHE. 1
[IpenenbHbli yroi MOJIHOTO BHYTPEHHETO
OTpaKEHUS

67 Pemenue 3a1a4y Ha MPUMEHEHHE 3aKOHOB 1
OTpaKEHHsI ¥ TIPEIIOMIICHUS CBETa

68 Xon nydeit B mpusMe. Jlucnepcust cBera. 1
CnoxHbIN cocTaB 6emoro ceera. L{pet

69 JInn3bl. @OKYCHOE PaCCTOSIHUE U 1
ONTHUYECKAsl CUJIA JIMH3BI

20 [TocTpoeHue n300paxeHuii B TMH3aX U UX 1
CUCTEMax. Y BEIMYECHHE JINH3BI
Pemenue 3agau Ha mocTpoeHue

71 U300pa’keHHi, OTy4aeMbIX C TOMOIIBIO 1
JIVH3

72 ['na3 xak ontuyeckas cucrema 1

73 Pemenne sanad. [Tpenensl MpUMEHUMOCTH 1
TeOMETPHUYUECKON ONITUKU

74 CKOpoOCTb cBETa U METO/BI €€ U3MEPEHUS 1

75 Hucnepcus cBera 1

76 WnTepdepenmus ceera 1

77 KorepeHTHbIE HCTOUHHKH. Y CIIOBHS 1
HaOJII0IeHUS] MAKCUMYMOB 1 MUHUMYMOB

78 Pemenne 3amau

79 [Ipumenenue uaTephepeHIn 1




80 Hudpakaus ceera 1

81 JudpaknuonHas pemeTka. Y clioBue 1
HaOJIFO/ICHUS TJIaBHBIX MAKCHMYMOB

82 Pemenue 3amau 1

83 [TonepeyHOCTH CBETOBBIX BOJIH. 1
[Monsipuzanus cBera

84 Pemenue 3amau 1

85 CBETOBBIC SBJICHHS B IPUPOIE

86 O06o011eHre U cucTeMaTu3alys 3HaHu| 1o 1
teme "OnTuka"

87 KonTponbhas pabota no teme «OnTHKa» 1
['paHUIIB MPUMEHUMOCTH KJIaCCUYECKOM

88 MEXaHUKU. 3aKOHBI JICKTPOIUHAMUKHU U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynartel cnenuanbHOU TEOPUHU 1
OTHOCHUTEJILHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeobpazoBanus Jlopenna. YcioBue

90 IPUYUHHOCTH. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BpEeMEHU U
COKpAIlleHUE JITTHHBI

91 DHeprus U UMNYJIbC PEISITUBUCTCKOM 1
YaCTHIIBI

92 CBs13b MacChI C SJHEPTHEH U UMITYJTLCOM 1
PENATUBUCTCKON YaCTHUIIBl. DHEPTHUS MTOKOS

93 PaBHOBECHOE TETITOBOE M3ITyUEHHE 1

94 3akoH cmenieHus Buna 1

95 ['umote3a M. [Tnanka o kBaHTax. ®OTOHBI 1

96 OHeprust U UMITYJIbC GOTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1

3akoHsb!I poTodddexra




VYpasuenue DitHmreiHa 1151 hoTodPdekra.

% "Kpacnas rpanuma” ¢pororddekra

99 Hasnenue cera. Onbitel [1. H. JIeOeneBa

100 BoJiHOBEIE CBOMCTBA YaCTHUILL
Bounsl ne bpoista. /InuHa BoJIHBI e

101 Bbpoiinst u pazmepsl 001aCTH JIOKATA3AITUN
JIBUKYILIEHUCS YaCTULIBI

102 KopnyckynsipHO-BOJIHOBOH JTyalii3mM

103 Judpakius 3JIeKTPOHOB Ha KPHCTAJIIAX
Crenuduka u3mMepeHnii B MUKPOMHPE.

104 CoOOTHOILIEHHS HEOTpeaeIEHHOCTEN
['eitzenbepra

105 Pemenne rpadguyeckux 3amaq

106 Pemenue pacuéTHbIX 3a1a9
KonTponbhas pabota nmo Temam: "OCHOBBI

107 CTO", "KopmyckyisspHO-BOJIHOBOI
nyanuzm"

108 OMNBITHI O UCCIIEIOBAHUIO CTPOEHUS aTOMA.
[Tnanerapuas moxens aroma Pezepdopra

109 IToctynarer bopa

110 Bunet ciektpoB. CriekTp ypoBHEH 2HEprun
aToMa Bojopoja

111 CHoHTaHHOE ¥ BBIHYXKJCHHOE U3ITydeHUE
cBeTa

112 Jlazep
Hyxnonnas monens siipa ['eiisenGepra-

113 WBanenko. 3apsig 1 MacCOBOE YHUCIIO sJpa.
H3oTonbl. PagnoakTMBHOCTH
3aKoH painoaKTUBHOTO pacrnana. CBoHCTBa

114 MOHU3HUPYIOUIETO U3NIydeHus. BiausHue

PaaArnOaKTUBHOCTH HaA KUBBIC OPTraHU3MBI.




Hozumerpus

115

116

117

DHeprus CBS3U HYKIJIOHOB B sifpe. S nepHbie
cuiel. Jleext macchl saapa. SnepHbie
peakuuu. AnepHeie peakTopsbl. [Ipodiemsl
YIPaBIIsIEMOro TEPMOSIEPHOIO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKThI Pa3BUTHS sIIEPHON
SHEPreTUKU

Meroasl perucTpaluy U UCCIEI0BAHNS
3JIEMEHTapHbIX YacTull. OyHaMEHTAIbHBIC
B3aUMOJIEUCTBUA. bapnoHBbI, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHON
mozenu. KBapk-rirooHHas MoJeb aIpOHOB

®usuka 3a npeaenamu CtannapTHOU
Mojenu. TéMHass MaTepust U TEMHAs
sHeprus. EMUHCTBO GpHU3MuecKoi KapTHHBI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMHUU. 3HAUCHHE
ACTPOHOMHHU

[TprMEeHUMOCTh 3aKOHOB (PU3UKHU IS
00BsICHEHUS TPUPOJIBI KOCMUYECKHUX
00BEKTOB. MeTObI aCTPOHOMUYECKUX
HUCCIeN0BaHuN

COBpCMeHHBIG OIITHYECKHUE TCIICCKOIIBI,
pauoTeNecKONbl, BHEaTMOC(hepHas
ACTPOHOMHS

Bun 3Bé3anoro Heba. Co3Be3aus, spkue
3BE3/1b1, IUTAHETHI, UX BUJIUMOE JIBUKCHHE

122

Conueunas cucrema. Comnuaite. ConHeunas
aKTUBHOCTh. McTounuk sHeprun ConHua u
3BE3

123

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jnarpamma "cnekTpalibHBIN Ki1acc —
CBETUMOCTB"




124

125

3B€3I[BI TJIaBHOM IOCICa0BAaTCIbHOCTHU

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABJICHUS O IIPOUCXOKICHUU U
sBositony CosHIa U 3BE3/. DTarllbl )KU3HU
3BE3N

126

127

128

Mineunsiii [1yte — Hama [Manaktuka. Tumbl
rajakTuk. YEpHble ABIPHI B s1pax rajgakTUK
Bcenennas. Paciinpenue Beenennoit. 3akon
Xab6ma. Teopust bosbiioro B3psiBa.
PenukroBoe uznydyenue

Macmrabnas crpykTypa Beenennoil.
MeraranakTuka

129

130

Hepeménubie mpoOieMbl aCTPOHOMUU

Ou3nyecKkuil MPakTUKYM IO TEME
"UccnemoBanue MarHUTHOTO I10JIS
IMOCTOSIHHBIX MarHUTOB'" MJIM
"UccnenoBaHue CBOMCTB
deppomarneTukos" unm "MccnenoBanue
JIEUCTBUSI TOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Du3HUeCKU IPAKTUKYM I10 TEME
"U3mepenue cunsl Amnepa" win "M3yuenue
3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa"
unn "OnpeneneHrne MarHUTHONW WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Amnepa”

132

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue sBIEHU
JIEKTPOMArHUTHOW MHAYKIMU'" WK
"Onpenenenrie MHAYKIIMA BUXPEBOTO
MarHUTHOTO MoJjs"

133

Du3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue sSiBIEHUS CAaMOWHIYKITAN"




134

nimn "COopka MOJENH JIEKTPOMArHUTHOTO
reHeparopa"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasATHHUKOB"

135

DuU3nYeCKUi MPAKTUKYM 10 TEME
"IIpeoOpa3oBaHue FHEPTUU B IPYKUHHOM
MasiTHUKE"

136

137

dusnueckuil NpakKTUKYM 10 TeMe
"UccnenoBanue nepeMeHHOTO TOKa Yepes
H0CJIEI0BATENIBHO COETUHEHHBIE
KOHJEHCATOp, KaTyLIKY U pe3ucTop’ uin
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B LIENIU IEPEMEHHOr0 TOKa"

Pu3n4ecKuil NPaKTUKYM 110 TEME
"N3yueHune napameTpoB 3BYKOBOM BOJIHBI"

138

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHue nokasaress npeaoMIIeHUs
crexia" win "llonyuyenue usoOpaxxkeHus B
CUCTEME U3 INIOCKOTO 3€pKajla v JIMH3bI"

139

140

141

Du3nUeCcKul IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHUS OT BeIlleCTBa (Ha puMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOT'O pacCTOSHUS pacCEUBAIOIINX
uH3"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaOnronenue nudpakuuu, vHTEpdepeHnu
Y noJisipu3anuu ceera'

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUN
PEeNSITUBUCTCKUX YacTull (1o ¢oTorpadusm




142

143

TPEKOB 3apsDKEHHBIX YaCTHIl B MATHUTHOM
mose)"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne nocrosinnou [linanka Ha
OCHOBe uccieoBanus Gpotorddexra" wim
"UccnenoBanre 3aBUCMMOCTH CHUJIBI TOKA
yepe3 CBETOAMO]T OT HANPsKEeHUs "

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOT0 BOJOPOJa U U3MEPEHUE
nocTostHHOM Punbepra”

144

Ou3nyecKkuil MPakTUKYM IO TEME
"HccnenoBanue paguoakTUBHOTO (hoHA C
HCIIOJIb30BaHUEM J103UMETpa" Hin
"N3yuenune nmoriomeHus 6eTa-4yacTull
aTrOMUHHEM"

145

Ou3nyecKkuil MPakTUKYM IO TEME
"HaGmonenus 3BE34H0r0 Heba
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM
KOMIBIOTEPHBIX MPUIOKEHUN JUIS
OTIpEeIeTICHUS TTOJIOKEHHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CEeBEpHOTO MOMYIIAPHs U SIPKUE
3B€31b1" nian "HabmroneHus B TeIECKONI
JlyHbl, TUTaHET, TYMAHHOCTEHN U 3BE3THBIX
CKOIUICHHUI"

146

O0001IcHNE U CHCTEMATH3alHs 3HAHUI.
Ponb pusuku u actpoHoMuu B
HKOHOMUYECKOH, TEXHOJIOTHYECKOA,
COLIMAJILHOW U ATUYECKOH cepax
JIeATEILHOCTH YeIOBEKA

147

O000IIIeHNE U CUCTEMATU3AIUs 3HAHUI.
Ponb u MecTo pU3MKHU M aCTPOHOMHH B




COBPEMEHHOM Hay4YHOUW KapTUHE MUpa

148

149

O000111eHrEe U cCUCTEMAaTU3ALNS 3HAHUH.
Posb puznueckoii Teopun B GopMUpOBaHUN
MIPEACTABICHUH O (PU3NYECKON KapTUHE
MHUpPa, MECTO (PU3MUECKON KapTUHBI MHPA B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOJIC

O0001eHUE U CUCTEMATU3ALIUS 3HAHUM 110
teme "Kunematuka"

150

151

O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunemaruka"

O00011IeHME ¥ CUCTEMATU3AIMs 3HAHUM 110
teme "Iunamuka"

152

O00011IeHME ¥ CUCTEMATU3AIMS 3HAHUM 110
teme "CTtaTtuka TBepaoro tema"

153

154

155

156

157

158

O06o0011eHre U cucTeMaTU3alus 3HaHUH 110
TeMe "3aKOHbI COXPAHEHHUS B MEXaHHKe"

0O00011eHre U cCUCTEMATU3ALNS 3HAHUI 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001eHNe U cCUCTEMAaTU3ALNS 3HAHUI 110
teMe "Tepmoaunamuka. TemnoBbie
MaIIuHBI"

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
®da3oBbIe IEpexobl"

O0o001IeHNEe U CHCTEMAaTH3alHs 3HAHUH 110
Teme "DnekTpudeckoe mnose"

O0001eHne 1 cucTeEMaTU3aLNS 3HAHUI 110
teMe "[10CTOSHHBIN 2IEKTPUUECKUN TOK"

159

O00011IeHNE U CUCTEMATU3ALMS 3HAHUI 110
teme "Toku B pa3inyHbIX cpeaax”




160

161

162

163

164

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noie"

PesepBHeiit ypok. O600ICHHE U
cHCTEMAaTU3alMs 3HAHUH 110 TEME
"DeKTpOMarHuTHas MHIyKIus"

PesepBHeiit ypok. O600ICHHE U
CHCTEMATU3ALMS 3HAHUH 110 TEME
"Mexanndeckue xoneoanus"

PesepBHeiit ypok. O600IICHHE U
CHCTeMaTH3allus 3HAHUH 110 TeMe

"DIeKTpOMarHuTHbIE KosieOanus"

PesepBHeIit ypok. O000IICHHE 1
cucTeMaTH3alus 3HaHUH [0 Teme
"MexaHn4yecKue 1 3J€KTPOMarHUTHbIE
BOJIHBI"

165

PesepBHeIit ypok. O000IICHHE 1
cucTeMaru3anus 3HaHui mo teme "Onruka'

166

PesepBHslit ypok. O60011eHNE U
cucreMarusanysa 3HaHui 1o teme "OCHOBEI

CTO"

167

PesepBurlit ypok. O600111eHNE U
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"KopnycKynsipHO-BOJIHOBOM Ayain3m"

168

PesepBHriit ypok. O60011IeHNE U
cucTeMaru3ais 3Hauui 1mo reme "dusnka
aToma"

169

PesepBHrlit ypok. O6001ICHHE U
cucTeMatu3anys 3HaHui mo treMe "dusuka
ATOMHOTO SIAPa U AJI€MEHTapHBIX YaCTHIL"

170

Peseprubrit ypok. O6001eHue 1
cucTeMaTH3alys 3HaHUH 10 Teme
"OnemeHThl acTpopU3UKH"




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
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