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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3mke Ha ypoBHE cpefaHero odmiero obpa3oBaHusi pa3paboTaHa Ha
OCHOBE IIOJOXEHUH M TpeOOBaHUM K pe3yilbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTebHOM
nporpammel, npeacraBieHHbIx B ®I'OC COO, a Ttakke ¢ yuérom QenepaibHOi pabodeit
nporpaMMbl Bocnutanuss M Konnenuuu mnpenopaBanus ydeOHoro mnpeamera «Pusuka» B
oOpa3oBaTenbHbIX opraHusauusx Poccuiickoii @exnepanuy, pealu3yoOIUX OCHOBHBIE
o0pa3oBaTesbHbIE IPOTrPAMMBI.

[lporpamma 1O ¢u3uKe omnpenenser o00s3aTeNnbHOE MPEIMETHOE COJepIKaHue,
YCTaHaBJIMBAaET PEKOMEHIYEMYIO IOCIIEA0BAaTEIbHOCTh M3YyYEHHsS TE€M M pa3fesioB y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH Y4eOHOro
npolecca, BO3PacCTHbIX ocoOeHHocTe oOywaromuxcesa. [Iporpamma mno  Qusuke gaér
NPEICTaBICHNUE O IETSAX, COACP)KAaHUM, OOIIeH cTparernu OOy4eHHUs, BOCIIHUTAHUS U Pa3BUTHUS
o0yyaroImuxcs cpecTBaMu yueOHoro npeamera «Pu3nka» Ha yriry0JaEéHHOM ypOBHe.

N3yuenne kypca QHU3MKK yrIyOJEHHOTO YPOBHS TIO3BOJIIET pPEAIM30BaTh 3aauu
npodecCHOHAIBHON OpPHEHTALMK, HAlpaBJIEHO HA CO3JlaHHE YCIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYaJ IbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  O0YYaromUMCs, KOTOpBIE
HEOOXOAUMBI JJIi  NPOJOJDKEHUs O0O0pa3oBaHMs B  OpPraHu3alusaX MHpogecCHOHATBLHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATbHOCTSIM.

B mporpamme mo QusmMke Onpenensiorcs IUIaHUpYEeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JHMYHOCTHBIE, METalpeIMETHEIC,
npeaMeTHele (Ha yriayOonéHHoM ypoBHe). HaydHO-MeTo1010rn4eckoil OCHOBOW A1 pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAalpEeIMETHbIM U IPEAMETHBIM pe3yJibTaTaM 00ydJarommxcs,
OCBOMBIIUX MPOrpaMMy 1o (pU3MKe Ha YPOBHE CPETHET0 00IIero oopazoBaHusl Ha YriyOlIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-/ESITEIbHOCTHBIN MOAXO/.

[Tporpamma 1o ¢pu3MKe BKIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YriyOJ€HHOM ypOBHE, B TOM
qucie MPEeIMETHbIE Pe3yIbTaThl O ToaM 00yUYeHHUS;

cojiepxkanue yueOHoro npeamera « Du3nkay mo rojaam 00ydeHus.

[TporpamMa mo Qu3MKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKU IS COCTABIEHUSI CBOUX PabOUYUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUYECKYIO WHHUIMATUBY Yy4yUTeIeH U
IPEOCTABISAET BO3MOXKHOCTH JUISl pealu3alid pPA3JIMUYHBIX METOJWYECKUX TOIXOJ0B K
IpenojiaBaHuio (U3UKKM Ha YriyOJIEHHOM YPOBHE NpPU YCIOBHUU COXPAaHEHHs 00s3aTeIbHOMN
YacTH COJIEP KaHUs Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYeCTBE yU4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAaHUN 00 OKpY’KaloLIeM MUDE.
[IkonbHbI Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUI, N3y4aeMbIX
XUMHUEH, Ouonoruei, puznueckoir reorpadueir u actpoHomuei. Vcnonp3oBaHHE U aKTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPENeNUiIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOEHHS KOCMOCa, MOJYy4YeHHsS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMU. WM3ydyeHue UMK BHOCHUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH NMPUMEHATh HAY4YHbIH METOJ MO3HAHUS MIPU BBIOJHEHUH UMH YUEOHBIX UCCIICIOBaHUM.

B ocHOBy Kypca pu3nku Ha ypoBHE CpeIHEro o0Iero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHLUIIBI €0 IOCTPOEHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEM KyPC SBIISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIIACCHUECKOW, TaK U
COBPEMEHHOU (U3HKH.



Hoea zenepanuzayuu. B cooTBeTcTBUM C Hel Marepuan Kypca (Qu3MKH 00benIMHEH
BOKpYT (u3uueckux Teopuil. Begymmm B kypce siBisieTcss (OpMUpPOBAHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanonaraeT UCMoIb30BaHUE T'YMaHUTapPHOTO
noTeHIrana (GU3NIeCKOil HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TpodIeMamMH.

Hoea npuknaonoiu nanpagnennocmu. Kypc ¢Gusuku — yrioyOn€HHOTO — ypOBHSA
IpeJnoiaraeT 3HaKOMCTBO € IIMPOKUM KPYrOM TEXHHUUYECKHUX M TEXHOJIOTMYECKUX MPHIIOKEHUN
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HA YPOBHE OOIIMX MpPEACTaBICHUI
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea »rKkonozuzayuu peanusyercs IMOCPEACTBOM BBEIACHHUS JIIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PallMOHAIBHOTO IPHPOJIOTIOIE30BAHMS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue conepKaHusl MPOrpaMMBI 110 (HU3UKE TOJHKHO OBITH IOCTPOCHO HA MPHHIUIIAX
CUCTEMHO-/IeITeIbHOCTHOTO noaxoza. /s ¢pusuku peanusanus 3TUX IPUHIUIIOB O6a3upyercs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTA KaK IMOCTOSIHHO ACWCTBYMOMIETO (hakTropa
yuebHoro mpouecca. [nsg yrayOn€HHOrO YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO
YYEHHYECKOTO SKCIIEPUMEHTa, BKJIIOYAIOMIETO (PPOHTANBHBIE YYEHHUYECKHE OIBITHl pU
M3YYEHUH HOBOTO MaTepuana, jabopartopHble paboTel W paboTel mpakTukyma. Ilpu stom
BO3MOXHBI JIBa crioco0a peanm3anu GU3HUECKOro MpakTHKyMma. B mepBom ciydae MpakTHKYM
npoBoautcs nu6o B koHue 10 u 11 kmaccoB, nubO mocie MmepBoro M BTOPOTO MOJIYroguil B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTEerpanus padoT MpakKTHKyMa B CHUCTEMY
71a00paTOpHBIX paboT, KOTOpPhIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ padoTaMH MPAKTUKyMa MOHUMAETCsI CAMOCTOSITEIIbHOE MCCIIeIOBaHNEe, KOTOPOE TIPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0O0OIIEHHOTO BUAa O€3 MOMIAarOBOM HHCTPYKITHH.

B nporpamme o ¢usuke cucrema yueHHYECKOTO YKCIEPUMEHTa, 1a00paTOpPHBIX paboT U
NPaKTUKyMa MpeCTaBlIeHa eANHBIM NepeyHeM. BbI0op TeMaTuKH 1Sl TUX BUAOB YUEHHUECKUX
NPaKTUYECKUX Pa0OT OCYHIECTBISIETCS YYaCTHHKaMH O0Opa30BaTENBHOTO TpoIecca MCXOIS M3
0COOEHHOCTEM MOYpOYHOIrO IUIAHUPOBAHMUS M OCHalleHWs KaOuHeTa Qusuku. Ilpu sTOM
o0ecrieynBaeTcsl OBNAJICHUE OOYYAIONIMMHCS YMEHHUSIMH TIPOBOAMTH TPSMBbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH M IOCTAaHOBKY OIBITOB I10
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbioe BHUMaHue yenseTcsl peleHHIo pacu€THBIX U KadyecTBEHHBIX 3a1ad. [lpu sTom
JUTL PacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a[a4d C SIBHO 3aJJaHHON M HESIBHO 3aJJaHHOM
¢bu3nUeckoil MoJeNbI0, MO3BOJIAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJHOTO pa3liena Kypca, TaKk M HMHTErpUpYsl MPUMEHEHHNE 3HaHUH W3 pa3HBIX pasnenoB. Jlims
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHMs Ha OOBsCHEHUe/Tpe/cKa3aHue
NPOTeKaHUs (PU3UYECKUX SBICHUH W TPOIIECCOB B OKPY)KAIOIIEH KM3HH, TpeOyromue BbIOopa
(bu3nUecKoil Moient Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBaHusmu PI'OC COO Kk MaTepuasbHO-TEXHHUECKOMY
o0ecreyeHn0 y4eOHOro mpoiecca Kypce (pU3MKH yriayOJEHHOTO YpOBHS Ha YPOBHE CpEIHEro
o0mrero oOpa3oBaHMs TOJDKEH HM3ydaThCs B YCIOBHSAX IPEIMETHOTO KaOwHeTa. B kaOmnere
(bU3UKN TOJKHO OBITH HEOOXOAMMOE JIA00OPATOPHOE 0OOPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B MpOTrpaMMe Mo (PU3HMKE YUEHUUYECKHX OIBITOB, JJAOOPATOPHBIX PabOT M paboT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000pyI0BaHHE.

JlemoHcTpanmoHHOEe 000pyAoBaHHEe (OpPMHUPYETCS B COOTBETCTBUU C TMPUHIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeYMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpamMMe I10
¢bu3nKe KIIOYEBBIX JEMOHCTpAIMil s HMCCIEAOBAHUS H3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
HIMIUPHYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.



JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMILUIEKTOB M oOecreunBaeTcs B pacyére OJHOr0 KOMIUJIEKTa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJIOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM MCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX IMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IEJIAMU U3Y4YeHUS PU3UKU B 0011EM 00pa30BaHUHU ABIISIOTCS:

dbopmMHpoBaHUE UHTEPECA U CTPEMIICHUS O0YUAIOIIUXCS K HAYYHOMY U3YyUEHHIO TIPUPO/IbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3sBUTHE TMPEACTABICHUH O HAyYHOM METOJE TMO3HaHMA ©  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBJICHUSIM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HM3Y4YEHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

¢dopmupoBaHrEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAyYHBIX JI0Ka3aTEIbCTB;

dbopMHpOBaHUE TPEACTABICHUH O PONM (U3UKU IS PAa3BUTHS JIPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIi;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymeld mnpodeccHoHaIbHON
NESTENIbHOCTH, CBSI3aHHBIX C (U3MKOH, MOJArOTOBKA K JalbHEWIIEeMy OOYYeHHIO B HTOM
HaIlpaBJICHUH.

JlocTtuxenne 3TUX Iieliell oOecreyrBaeTCsl pelieHHeM CIEAYIIUX 3a7ad B Ipoliecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

NpUOOpETEeHUE CUCTEMBbl 3HAHWM 00 O0mUX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIFOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (H3UKY, dJIEKTPOANHAMUKY, KBAHTOBYIO (U3UKY
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 PA3JIMYHBIX 3a/1a4 C SBHO 33aHHOW (PH3MUECKON MOJIEINBIO,
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 BIUSHHS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METO/IaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHHUS M IPOBEACHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHaJM3a ¥ WHTEPIpeTalud HWHPOPMALUHU, OIPENEICHUsI JIOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHWE YCIIOBHH JUIsl Pa3BUTHS YMEHHH INPOEKTHO-HCCIEI0BATELCKOM, TBOPUYECKON
JeSITebHOCTH;

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

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyGnéHHBIH ypOBEHb H3YyUEHHS
yaeOHoro mnpenmera «®Dus3uka» Ha YpOBHE CpEAHEro OO0IIero oOpa3oBaHUs BBIOMpAETCS
00y4aromuMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa3oBaHMs 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
4acoB B HEJICIIO).

[Ipennaraemelii B mporpamme 1o (GuU3MKe nepedeHp J1ad0paTOPHBIX U MPAKTHYECKUX padoT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JElTaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



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).

[MorpemnocTu u3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NUECKUX SBJICHUH U MPOLECCOB (MaTepualibHAas TOYKa, aOCOIIOTHO
TBEP/OE TEII0, UJlealbHasl )KUKOCTh, HJI€AIbHbIN I'a3, TOUEUHBIN 3apan). ' unoresa. ®uznueckuit
3aKOH, TPaHUIIbl €T0 IPUMEHUMOCTH. PU3ndecKas TEOpHUs.

Ponp u mecto ¢u3uku B (HopMHpPOBaHMM COBPEMEHHOM HayyHOM KapTUHBI MUpa, 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.

3HakoMCcTBO ¢ nudpoBoii maboparopueit mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH IIPHA TOMOILIY KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

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

[Tpsimast u oOpaTHast 3a1a4M MEXAaHUKH.

Panuyc-BekTop MaTepuaabHOM TOYKH, €r0 IPOEKIMM Ha OCH CHCTEMBI KOOpPIMHAT.
Tpaexropus.

[Tepemernienre, CKOpOCTh (CpeIHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMbl KoopauHaT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOIMHEWHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX Tpa(uKH.

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

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

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTHMYECKHE MPOLECCHl: CIHAOMETp, JBHKEHHE
CHaps0B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepeaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WILTHOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHK JIBHIKEHUS.

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, OpOoIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HampasneHnne ckopocTH Npyu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.



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

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnne HepaBHOMEPHOTO IBM>KEHUS C LIEJIbIO ONPEIEICHUSI MTHOBEHHOU CKOPOCTH.

W3mepeHne yCKOpeHUs IIpU INPAMOJIMHEHHOM PpAaBHOYCKOPEHHOM [BHJKCHHM 10
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKECHUU.

H3mepenne yckopeHusi CBOOOAHOrO najaeHus (peKOMEHJ0BAaHO KCIOJIb30BaHKE HU(POBOH
nabopaTopun).

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

N3yuenue aBMXKEHUS Tea MO OKPYKHOCTU € IOCTOSTHHOM 110 MOJIYJIO CKOPOCTHIO.

HccnenoBanue 3aBUCHMOCTH IE€PHOAA OOpaIIeHUsT KOHHMYECKOTO MAasTHHKAa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepuuanbHbie cucteMsl oTcuéTta. [I[puHINI OTHOCUTEIBHOCTH
["anunes. HemnepuuanbHble CUCTEMBI OTCUETA (ONpEIEICHHUE, IPUMEDHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HproToHA 1711 MaTEpUAIBHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUanbHbIX TOYEK.

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

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOAHOTO TAaAEHUsS OT BBICOTHI Hal
MOBEPXHOCThIO IUIAHETHI U OT Treorpaduyeckoil mupoThl. J[BHykeHHE HEOECHBIX Tel M HUX
cnyTHUKOB. 3akoHbI Kerutepa. [lepBas kocMuueckast CKOpOCTb.

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

Cuna TtpeHnsa. Cyxoe TpeHue. Cuna TpeHHUS 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.

TexHHueCcKkne yCTpOWCTBA U TEXHOJIOTMUECKHE ITPOLECCHl: IMOAIIUIHUKHA, IBUKCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

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

ITpyHIMIT OTHOCUTEIBHOCTH.

KaueHne nByX HMIMHIPOB WJIM IIAPOB PA3HOW MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIBHO HEUHEPLUAIBHOW 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 B3auMOJECUCTBUIO.

HesecomocTs.

Bec tena mpu yCKOpEHHOM NOABEME U MTaJICHUN.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS OKOsI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

W3mMepenue paBHOACHCTBYIONIECH CHIT ITPH JBMXKEHUH OpyCKa 110 HaKJIOHHOM IIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BPEMEHH IBMKEHMsSI Opycka IO HaKJIOHHOU
IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCBHI.

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

W3ydeHue ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JETKUil OI0K.



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

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

N3yuenue nBukeHus rpysa Ha BaJly C TPEHHEM.

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.

YcroitunBoe, HeycTOUMBOE, Oe3pa3TnIHOe paBHOBECHE.

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

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKkmuxym.

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 MexaHuxe.

NMnynbc mMaTepuallbHOW TOYKH, CUCTEMbl MAaTepUaNIbHBIX TOYeK. L[eHTp macc cucrtemsl
MaTepHabHBIX TOUEK. Teopema O JBUKEHNH LIEHTpa Macc.

HMnynisc CHIIBI U N3MEHEHHUE UMITyJIbCa Tela.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

MoMeHT umMmIysnbca MaTepuasbHOM TOUYKM. IIpencraBieHME O COXpPaHEHHMM MOMEHTa
MMITYJIbCa B IEHTPAJIbHBIX MOJISX.

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

MoniHOCTh CHIIBL.

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

[ToreHnnManpHbBle M HEMOTEHIMAIBHbIE cuibl. [loTeHnmanbHad sHeprus. IloTeHnuanbHas
SHeprust ynpyro jaepopmupoBaHHONW NpyXuHbI. [loTeHIMaNbHAs 3HEPIrUs Tela B OJHOPOJAHOM
rpaBUTAllMOHHOM MoJe. [loTeHuanpHas 3Heprus Tena B TPaBUTALMOHHOM II0JIE OJHOPOJHOTO
nrapa (BHyTpH U BHe 11apa). Bropas kocMudeckasi CKopocTb. TpeTbst KOcCMUYecKasi CKOPOCTb.

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

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymiu s uA€albHOM >KUJKOCTH Kak CJEACTBHE 3aKOHA COXPAaHECHHS
MEXaHUYECKON YHEPTUU.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: JBHKEHHE PAKET, BOJIOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOI, (PUTypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHHE.

N3MepeHne MOIHOCTH CUIIBL.

H3meHeHne 3Hepruu Tea Mpu COBEPIIEHUN PadOTHI.

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



CoxpaHeHue SHEpruH pU CBOOOTHOM MaICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenune uMiysbca Tena 1o TOpMO3HOMY ITYTH.

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

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsl UMITYJIbCa PU YIIPYTOM 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.

Pazgean 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOI Meopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJsApHO-KuHeTnueckor Tteopun (MKT), ux ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKEHHE. XapaKTep IBMIKCHHS W B3aMMOJICHCTBHS
YacTHUIl BelecTBa. Moaenu CTPOCHUS T'a30B, )KUIKOCTEH U TBEPABIX TEJ U 00BICHEHUE CBOMCTB
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 MOJIEKYJSIPHO-KMHETUYECKOW TEOpHUM: YacTULBl Ta3a
JBUKYTCSI XAOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkanma temmneparyp KensBuna). 3akon Jlamerona. M3omporeccsl B HIealbHOM Tas3e C
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHne U30IPOLIECCOB: 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 4aCTHUI] BEIIECTBA.

Mojenb OpOYHOBCKOTO JTBH)KEHUSI.

Buneopomnuk ¢ 3anuceio peasbHOro OpPOYHOBCKOTO TBUKEHHUSI.

Juddyzus xxuakocTet.

Mognens onbita llTepHa.

[TputsxeHue MOJIEKyII.

Mogenu KpucTamIn4ecKiX peméToK.

Habmionenue u nccienoBaHue U30MpPOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

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

N3yueHne WU30TEPMHUYECKOrO Tporecca (PEeKOMEHJIOBAHO HCIONb30BaHHE IU(PPOBOH
nabopaTopun).

N3y4eHne n30XOpHOIo Ipolecca.

Nzyuenue nzobapHoro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmonunamuueckas  (TZ)  cucrema. 3ajaHve  BHEIIHUX  YCJIOBUH A
TEPMOJIMHAMUYECKOM  CUCTeMbl. BHemHWe ¢ BHYTpEHHHME mapaMmeTpbl. [lapamerpsl



TEPMOJIMHAMUYECKON CUCTEMBbI KaK CpeJIHHE 3HAYEHHUs BEIMYMH, ONUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

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

Mopnens uaeanpbHOr0 raza B TEPMOJMHAMHUKE — CHCTEMa YPAaBHEHMH: YpaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHHUMOCTU
TOM MOJENN: HU3Kasg KOHIEHTpAIMs YacTUll, BBICOKME TeMIlepaTypbl. Bwipaxenue nis
BHYTPEHHEHN SHEPTrUU OJIHOATOMHOI'O M/I€AJIbHOTO ra3a.

KBa3ucrtarnueckre U HECTaTUUECKHUE ITPOLIECCHI.

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

Temonepenaya kak crnoco® H3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTEMBI 0e3 coBepIIeHUsT padoThl. KOHBEKIHSI, TETIIONPOBOIHOCTD, H3ITyUCHHE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YaelbHass W MOJSpHass TEIJIOEMKOCTH
BellleCcTBA. YpaBHeHHe Maliepa. YenbHass TeEIUIOTa CropaHus ToIuiMBa. Pacuér konuyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 agunabaTHoM mpoiecce.

[lepBblii 3ak0H TepMoauMHAMUKU. BHyTpeHHsst sHeprus. KomuuecTtBo TeminoTel U padora
KaK Mepbl U3MEHEHUsI BHYTPEHHEH YHEPTrUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIMHAMHUYECKON CHUCTEMbl MPOXOAUT EIUHCTBEHHAs anuadara.
AOcouroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJIMHAMUKH I HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IepeaaTh
TEIJIOTY OT OoJiee XOJOJAHOrOo Tela K Oojiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
HeoOpaTMOCTh MPUPOTHBIX MTPOLIECCOB.

[TpunMne! 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,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, TOTy4YEHHE CBEPXHU3KHUX
TEMIEpaTyp, YTWIN3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
YTUIU3alKsg OMOOPraHNYeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLTOBOMY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemMrepaTypsl IPU aInadaTHUeCKOM PaCIIMpEHUH.

Bo3nyniHoe orauso.

CpaBHeHHE yJeNbHBIX TEMI0EMKOCTEHN BEIIECTB.

CniocoObl U3MEHEHUsI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnbroTepHble MOJIENN TEIUIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, nPAKmMuKym.

N3mepenne yaenbHON TeMTOEMKOCTH.

HccnenoBanue npouecca OCThIBaHMs BEILIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3yuenne B3aMMOCBSI3M DHEPTUU MEXKMOJICKYJIIPHOTO B3aUMOJACHCTBUSL U TeMIIEpaTyphl
KHUIICHUS KUIKOCTEN.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoosl.

[TapooOpa3oBanne u KoHAcHcamus. Mcmapenwme wu KuneHwe. YenpHas TemioTa
napooOpa3zoBaHMUA.

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



Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannnueckue u amopdHbie Tesna. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
[TnaBnenue u KpucTayuIM3auus. Y enpHast TeioTa miasienus. CyOomumarnus.

Hedbopmaruu tBEpHOro Tema. Pactsbkenue m coxarue. Casur. Moayne FOnra. Ilpenen
ynpyrux aedopmaruii.

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

[TpeoOpa3oBanue sHEprun B (ha30BBIX MEPEXOAX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTspkeHHE. KoaduimeHT MOBepXHOCTHOTO HATshKeHUs. KanumispHbie
ABJIeHM. J{aBiieHne 1o UCKPUBIEHHOM NOBEPXHOCTHIO KuAKOCTH. Dopmyna Jlamaca.

TexHuueckue yCTpOilCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: KUAKUE KPUCTAJLIBL,
COBPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue. Kunenue npu noOHM>XEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnbIThl ¢ MBUIBHBIMH IJIEHKAMHU.

CmauuBanue.

Kanwnsipusie saBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Buns! nedopmarmii.

Hab6monenue mMansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomul, 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 ko3¢ puiinenTa moBepXHOCTHOTO HATSKEHMUS.

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
3apsaoB. IIpOBONHMKM, AMAIEKTPUKU W IOJYIPOBOAHMKH. ODJIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsj. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsiaa.

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

OnekTpruueckoe nose. Ero neicTere Ha dlIeKTpUIeCKUe 3apsibl.

Hanpsoxkéanocts  anekrpuueckoro mons. [IpoOubiilt 3apsn. Jlunumm HanpsHxkEHHOCTH
3JEKTPUYECKOTO NoJIst. OJHOPOJHOE SIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HAIpPSHKEHUE.
[loreHumanpHass  3HEprus  3apsga B DJIEKTPOCTaTUYECKOM  TIOJIE. IToTennman
ANIEKTpOCTaTUYecKOoro mnosis. CBs3p HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLMAIOB UL
AIEKTPOCTATUYECKOTO MOJIsl (KaK OJJHOPOJIHOTO, TaK U HEOJTHOPOIHOTO).

[TpuHLUII CYyNIEPIIO3ULINH DIIEKTPUYECKUX MTOJIEH.



[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apstkeHHOU cdepsl. Ilome paBHOMEpPHO
3apsoKeHHOro 1o o0bEMy mapa. Ilome paBHOMEpHO 3apsyKeHHOW OECKOHEYHOM IUIOCKOCTH.
KapruHbl mMHUN HANPS)KEHHOCTU ATUX I1OJIEH U SKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEH.

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

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I0JI€E. JIU3IeKTpudecKast MpOHULIAEMOCTh BELIECTBA.

Konpnencarop. DNeKTpOEMKOCTh  KOHJEHCATOopa. DNEeKTpOEMKOCTh  IIJIOCKOTO
KOH/IEHCATOopa.

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

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JBr>KeHUE 3apsiKEHHOW YaCTHULIBI B OJTHOPOAHOM JIEKTPUUYECKOM TI0JIE.

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

Hemoncmpayuu.

YCTpOHCTBO M NPUHIUAMN ACHCTBUS JIEKTPOMETPA.

DNEKTPUUECKOE MO0JI€ 3apsyKEHHBIX IIaPUKOB.

DIIEKTPUUYECKOE TOJIE BYX 3apsKEHHBIX TUIACTHH.

Moguens anekTpocraTuieckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

VCTpolCcTBO M ACMCTBHE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUIOMIAAU  IJIACTHH,
PacCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOT0 MOJIsl 3apsyKEHHOTO KOHAEHCAaTopa.

3apsaka U pa3psiika KOHAEHCAaTOpa 4epe3 PE3UCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

OueHka cul B3auMOJEICTBUA 3apsKEHHBIX Tell.

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

N3yuenune npoTekaHus TOKa B LIETIH, COAECPKALIEH KOHIEHCATOP.

Pacnipenenenne pa3sHOCTH TOTEHIMANOB (HANPSOKEHHs]) TPU  MOCIEAO0BATEIHbHOM
COEIMHEHUH KOHJAECHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit I1eKmpuyecKuii mok.

Cuia Toka. [ToCcTOSIHHBIN TOK.

VcenoBuss CymIeCTBOBAaHMS ITOCTOSTHHOTO AJIEKTPUYECKOTO TOKa. VICTOYHHMKM TOKa.
Hanpsokenne U u O/1C €.

3akon Oma 1S y4acTKa Lenu.

ONEKTpUYECKOE  CONPOTHUBIIEHHE.  3aBUCUMOCTb  COINPOTHUBIEHUS  OJHOPOIHOIO
MIPOBOJIHMKA OT €ro JUIMHBI WM IUIOMIAAU IIONEPEYHOr0 CEYECHMS. YIEIbHOE CONPOTUBIICHUE
BEILECTBA.

[locnenoBarenpHOE, NapAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BETBIEHHBIX AMEeKTprueckux nenei. [Ipasmia Kupxroda.

PaGoTa snektpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MoHOCTb 2JIEKTPUYECKOTO TOKA. TeruioBast MOIHOCTS, BbLAEIAEMAas 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 HAIPSKEHMSL.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIlbl
HaKaJIMBaHUS U CBETOAMOAA.

3aBUCUMOCTb CONPOTHUBIEHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
HONIEPEYHOI0 CEYEHUs U MaTepuana.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT COIPOTUBIEHHS IPU IMOCTOSIHHOM
HaNpsKEHUU.

[Tpsimoe m3mepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O 3JIEMEHTA M OLEHKA
BHYTPEHHEI'0 COIPOTHUBIICHMSL.

Crioco6b! coenMHeHHsI ICTOYHUKOB Toka, DJ[C Garapeii.

HccnenoBanue pa3HOCTH MOTEHLMANIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKa
B LIEIH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

HccnenoBanue CMEIaHHOTO COEUHEHUS PE3UCTOPOB.

M3mMepenue yeabHOro CONpOTUBIECHHS TPOBOIHUKOB.

HccnenoBaHue 3aBUCMMOCTY CHJIbI TOKA OT HAIPSDKEHUS JJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezaena U3MEepeHus amrnepMerpa (BoJbTMETpa).

N3mepenune DJIC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C ralbBaHUYECKOr0 2JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLIMAIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKa
B LIEMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx 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 MNpPUMECHas HPOBOJUMOCTb IOJYNPOBOAHUKOB.
CsaoiicTBa p—Nn-niepexona. IlomynpoBoJHUKOBBIE TPHUOOPHI.

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

OnexTpuueckuid TOK B ra3ax. (CaMOCTOSITENBHBII W HECAMOCTOSTENBHBIN pa3psl.
PaznuuHblie TUIIBI caMOCTOATENBHOTO pa3pana. Monnusd. [lnazma.

TexHuueckue yCTpPOHCTBA M INPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHUOOPHI: MO, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paQUHUPOBAHME MEIM, BBIIUIABKA AJTIOMHHHUA, DJICKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHHS] METAJNIOB OT TEMIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBo# pasps ¥ IPOBOAMMOCTb BO3AYXa.

CpaBHeHUE NPOBOAMMOCTH METAJIIOB U MOJYIPOBOJIHUKOB.

OaHOCTOPOHHSS MPOBOIUMOCTD JUOJA.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

Habmronenue anekrponusa.

W3mepenue 3apsaa 0HOBAJICHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.



Du3nYecKUl MPAKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  HU3MepeHud  ¢usznyeckux BenuyuH. OleHKa TpaHull
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HUCCIEIOBAaHUM 3aBUCHUMOCTEH  (PHU3MUYECKHX
BEJIMYMH, MPOBEpKa IMPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 PadOT, OMMCAHHBIX B TEMATUYECKHX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThI, IPAKTUKYM»).

Me:knpeameTHble CBSI3HU.

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 MENMO008 HAYUHO20 NO3ZHAHUA:
ABIICHUE, Hay4YHbIH (akT, runore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHUE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTEbHbIE
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuicHWE CHUCTeMbl ypaBHeHm. JluHelHas ¢yHKms, mapabona,
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: mexanndeckoe ABIKEHHE B JKUBOM mpupoje, Auddysus, 0cMOC, TEII00OMEH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIJIOBOW» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSHKEHHE U KallWJUIPHBIE SIBJICHUSI B IPUPOJIE, IIEKTPUUECKUE SIBICHUSI B )KUBOM 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, TaTbBAaHUKA, DJIEKTPOHHAS MUKPOCKOTIIHS.

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), UCTIOTb30BAaHUE 3aKOHOB COXPAHEHHUS MEXaHHKHU B TEXHUKE (TUPOCKOT, BOJAOMET
U JIpyrue), ABUTaTelIb BHYTPEHHETO CroOpaHus, MapoBas TypOWHa, OBITOBOM XOJOIWJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATepHaJloB, ¥  HAHOTEXHOJOTUH,  DJEKTPOCTaTHYecKas  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
UHAYKLHH.

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

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOAYNb. JIBU)KEHUE 3apsyKEHHOM 4YacTULbI B
OJIHOPOJTHOM MarHuTHOM mnoje. PabGora cumsr JlopeHniia.

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



TexHu4yeckue YCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLECChl: MPUMEHEHHE MOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJBUTraTeNlb SKOOW, YCKOPHUTEIU
AJIEMEHTAPHBIX YACTHILI.

Hemoncmpayuu.

KaptuHa nwHMIA WHAYKIMA MAarHATHOTO TIONS TIOJOCOBOTO U IOJKOBOOOPA3HOTO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUA MarHUTHOM HWHIYKUMUA TOJS JUIMHHOTO TPSIMOTO MIPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>xXeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI NEHCTBUS 3TEKTPOUZMEPUTENIBHOTO IPUOOPa MAarHUTOIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

WccnenoBanue MarHUTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

UccnenoBanue neicTBus MOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuiibl Amiepa.

N3ydenune 3aBUCUMOCTH CUJIbl AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MArHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbl AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBnenue snexTpoMarHUTHOM WMHAYKIUU. [loTOk Bektopa MarHuTHOM uHaykuuu. DC
MHAYKIHMU. 3aKOH 3JeKTpOMarHuTHOM uHAykuuu Papanes. BuxpeBoe ayekTpuyeckoe IMoie.
Toku dyko.

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

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmka WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHe
camonHaykiuu. JIC caMOMHAYKIIHH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

DIIEKTPOMarHUTHOE TOJIE.

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

Hemoncmpayuu.

Habmronenue siBeHMs 3IEKTPOMAarHUTHON HHTYKITUH.

Uccnenoanue 3aBucumoctd I/JC MHIAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
MOTOKa.

ITpaBuio Jlenna.

[Tagenue MarauTa B aTFOMUHUEBOM (MEIHON) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

UccnenoBanue 3apucumoct IIC caMOMHIYKIIMKA OT CKOPOCTU W3MEHEHUsl CUJIbI TOKA B
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Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Ornpezenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJISL.

HccnenoBanue siBIEHUS CAMOMHIAYKIUU.

COopka MoienH NIEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KomnebarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

lapmonnueckue  konebanms. KuHemaTmdeckoe W JAMHAMHYECKOE  OIMHCAHUE.
DHEpPreTHYecKoe ONMHUCaHWe (3aKOH COXpaHEHUs  MEXaHWYeCKOW dHepruu). BwiBon



JUHAMHYECKOTO ONHCAHWS TApMOHHMYECKHUX KOJNEOAHW W3 WX DHEPreTUYECKOro H
KMHEMaTH4YECKOT O ONMCAHMUS.

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

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUH MAaTEeMaTHYECKOTO
MmasitHUKa. [leproa cBOOOIHBIX KoNeOaHU MPYKMHHOTO MasiTHUKA.

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

TexHudeckue yCTpPONCTBA M TEXHOJIOTMUECKHE IIPOLIECCHl: METPOHOM, Yachl, Kadellu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

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

HccnenoBanue 3aTyxarmux KojaeOaHui ¥ 3aBUCUMOCTH MepHOJa CBOOOTHBIX KoJeOaHun
OT COIIPOTHUBJICHHUS.

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

3aKOH COXpaHEeHHsI SHEPTUU MpHU KoIeOaHUsIX rpy3a Ha MPYKUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

N3yuenune 3aK0HOB JIBIXKEHHS Tella B X0J1€ KoJIeOaHUW Ha yIIPyroM IMOoJIBECE.

N3yueHue ABUKEHUS HUTIHOTO MAsTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIONINX KOIeOaHuH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbuplii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HJCATHHOM
konebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUTUTYIbl 3apsga KOHAEHCATOpa C
aMILTUTYJION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aTtyxaromye dSJeKTPOMarHUTHbIE KoJjieOaHusi. BBIHYXICHHBIE 3JIEKTPOMArHUTHBIE
KoJie0aHusl.

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

CunycougaibHbIdA IEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOP U KATYIIKAa UHAYKTUBHOCTH
B IIEMY CHHYCOUJAJIBLHOIO MEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHUH.

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

DKOJIOTUYECKUE PUCKH TPU TPOU3BOACTBE 3JEKTpodHEepruu. KynbTypa HCHONb30BaHUS
AJIIEKTPOIHEPTHH B TTOBCETHEBHOM JKH3HHU.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: JJIEKTPUUECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, TMHUU AJIEKTpoIepeaay.

Hemoncmpayuu.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

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

OcuuiiorpaMmsbl SJIEKTPOMArHUTHBIX KOJICOaHUA.

['enepaTop He3aTyXaroOIMKX IEKTPOMArHUTHBIX KOJIEOaHUH.

Mopeinp 371eKTpOMarHuTHOIO FeHepaTopa.



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 31eKmpoMazHuUmMHbsle 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. TemOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

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

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, IPEIOMIICHHE, MOJspU3alys,
uHTephepeHIus U TudpaKius.

[IIkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEJIbI.

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

Hemoncmpavyuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUI.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX 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.

W3yyenue napameTpoB 3ByKOBOHN BOJIHBIL.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

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

OtpakeHre cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. llocTpoeHne H300pakeHW 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€ MOHOXPOMATUYECKOTO CBETA YEpEe3 I'paHuUlly pasjeia
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,
¢doroanmnapar, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETIEHUE ONTHKH, 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.

Habmonenue nugpakiuu cera.

N3ydenne AuppaKkIIMOHHON PEIIETKH.

Habmonenne nudpakiiioHHOTO CIIEKTpa.

HabGnronenue aucnepcun cBeTa.

Habmronenue nosisipu3anuu cBeTa.

[TprMeHeHre NoaSpOUI0B ISl U3yUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHUS OT BeLeCTBA (Ha MpUMEpe >KUAKHX
JIUH3).

N3mepenue pOKyCHOTO pacCTOSIHUS PACCEHBAIOIIUX JIHH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yeHnue n300paxkeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHUE TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpaxiyu, HHTEpPEpeHINN U MOJIIPU3AIUU 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  Jlopenua.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHME BPEMEHU U COKpPALLEHUE
JUIMHBI.

OHEPrus U UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.

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

TexHHUYeCKHME YCTPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIIyTHUKOBBIE IPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

YueHnuecKui 3KCIepuMeHT, 1a0opaTopHble paboThl, IPAKTUKYM.

Omnpenenenne UMITYJIbCAa U DHEPTUU PEIATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM T10J1€).

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. 3akoHsl porodddexra. YpaBHeHue DUHIITEHHA
st poroaddexra. «KpacHas rpanuna» Gorosddexra.

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

BonnoBeie cBolicTBa yactul. BomHel ne bpoiia. imHa BosHBL e bpoiinsg u pasmepsl
o0jacTu  JoKanu3alMM  JBIWXKyledcs dactuibl. KopmycKymnsipHO-BOJHOBOM  JTyalTU3M.
Judpakius 3JeKTPOHOB HAa KpUCTaIax.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHus HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoilcTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CHEKTPOMETp, (POTOINIEeMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBeTOANO/I.

Hemoncmpayuu.

®dotor(h ekt Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akOHOB BHeIIHEro ¢porodddekra.

HccnenoBanue 3aBUCMMOCTH COMPOTHUBIIEHUS MOTYIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauog.

Conneynas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCMMOCTH CHIIbI TOKA Yepe3 CBETOANO/ OT HAIMPSKEHUSI.

Tema 2. @usuka amoma.

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

[Toctynarsl bopa. M3ny4yenue u morsomieHne (GOTOHOB MPH MEPEXOJe aroMa € OJHOTO
YPOBHS SHEPTUHU HA IPYTOM.

Bunpl ciektpoB. CHekTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CnoHTaHHOE U BBIHYXJIEHHOE U3J1y4yeHHe cBeTa. Jlazep.

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

Hemoncmpayuu.

Mopuenb onsiTa Pezepdopaa.



Habnronenne muHEHYaThIX CIIEKTPOB.

VY CTpoHCTBO U IEHCTBUE CYETUMKA MOHUZUPYIOIIUX YACTHULI.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

HabGmonenue nuneiyaToro crexkTpa.

HccenenoBanue cnekrpa pa3peKeHHOr0 aTOMAPHOIO BOJOPOJA U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quzuka amomHo20 A0pa 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 pacnaia. PaavoakTtuBHble H30TONBI B mpupoje. CBolicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH HA KUBbIE OpraHu3Mbl. EcTecTBEHHbIN
¢don uznyuenus. [lozumerpusi.

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

SAnepubie peakuuu. J[enenne wu cuHtre3 snep. SnepHbie peaktopsl. [IpoGnembr
YIOPABJISIEMOTO  TEPMOSIIEPHOIO CHUHTE3a. OKOJOTMYECKHE aCHEKThl pPa3BUTUA  SACPHOU
HHEPreTUKHU.

MeTtoabl perucTpanuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHLI.

DyHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapnoHbl, Me30HBI U JIenTOHHI. [IpencraBnenue o
CranpaptHoil Mmosienu. KBapK-rit0oHHas MOJAEIb aJpOHOB.

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

EnuncTBO u3nyeckoil KapTUHBI MUpA.

TexHuuyeckue ycTpoicTBa M TEXHOJIOIMUYECKHE IMPOLIECCHl: JO3UMETp, kaMepa BuibcoHa,
SJIepHBIA  PEaKkTop, TEPMOSIIEPHBbIM peakTop, aromMHas Oom0a, MarHUTHO-pE30HaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenue nornomenus: 6eTa-4acTUI] ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbl pa3BuUTUs acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMHMH. [IpUMEHUMOCTbh 3aKOHOB (U3UKU Ui OOBSCHEHHS MPUPOIBI KOCMHYECKHX
00BEKTOB.

MeTtonpl acTpoOHOMHYECKHX uccienoBaHuil. COBpEMEHHBIE ONTHYECKHE TEJIECKOIIBI,
pasnoTeNecKoNbl, BHeaTMOc(hepHasi acTpOHOMHUSL.

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

Conneynas cucrema.

Connue. Conneunas aktuBHOCTb. McTounuk sneprun ComnHua u 3BE31.

3BE31bl, WX OCHOBHBIE XapAaKTEPUCTHKU. JluarpamMma «CHEKTpalbHBIA Kllacec —
CBETUMOCTB». 3BE3/Ibl TJIABHOM OCJIE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHune 3BE3n. COBpEMEHHBIE
IIPEJICTaBICHUS O IPOMCXO0XKIEHUH U 3BoolMK CoHIa U 3BE3/. DTalbl )KU3HU 3BE3N.

Muineunsiii [1yTe — Hama ['anaktuka. [lonoxxenne u aukenne Connna B ["amaktuke. Tumnbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06ma. Pazberanme ramaktuk. Teopwus
bonbmoro B3peiBa. PenukroBoe usirydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.



Habmionenuss 3BE3gHOro HeGa  HEBOOPYXKEHHBIM  TIJIA30M  C  HCIOJIB30BaHHEM
KOMIIBIOTEPHBIX MPWIOKEHUN [UId OIpelesIeHUs] I0JIOKEHHsI HeOeCHbIX 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 aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (usnueckux BenuuuH. OlLieHKa  TpaHul
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3NYECKHUX
BEJIMYMH, MPOBEpKa MPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 padOT, OMMCAHHBIX B TEMATUYECKHX
paszenax «Y4eHU4eCKUH 3KCIIEpUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO6oOuieHne W cUCTeMaTH3alUs  COJAep)KaHWsl  pa3fenoB  Kypca  «MexaHHKay,
«MonekynsipHass (pu3MKa ¥ TEPMOJUHAMUKA», «IDJNEKTpoauHaMuka», «Komebanus u BOJHBI,
«OCHOBBI CHEIMATIBHOM TEOPHUH OTHOCUTENIbHOCTHY», «KBaHTOBas Qu3nkay, «IeMeHTbhI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOM, TEXHOJOTMYECKOW, COLMAIbHON U
THYECKOH cdepax IeATETbHOCTH YeNOBEKa, poiib M MecTo (U3WKM M aCTPOHOMHH B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE ONMCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTENBHOM M MMPOTHOCTHYECKON (DYHKIMIA pru3mueckoi TeOpUH, poib GU3NIECKON TEOPHH
B (hopMHpOBaHUM MpeACTaBIECHUI O (U3MUECKOW KapTUHE MHUpa, MECTO (PU3MUECKOW KapTHUHbBI
MUpa B 0011IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUHN O IPUPOJIE.

MexnpeameTHbie CBA3H.

N3yuenue kypca ¢pusnku yrinyOnéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4€ToM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpedmemuvie nonaAmMuUA, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, runores3a, (pu3nveckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHHUE, MOJIEIb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHUHN, U3MEPUTEIbHbBIE
npuOopsbl, udposas 1adopaTopus.

Mamemamuka: pelieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUH: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BeKTophl M HX
NPOEKIIMM Ha OCH KOOPAMHAT, CIOKE€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTAapHBIX (DYHKIIMH.
[Tpu3Haky mo100us TPEYroIbHUKOB, ONPEIeIeHNe TUIONIAaIU TUIOCKUX QUTyp U 00bEMa Te.

Buonozua: »nextpuyeckue sSBICHHUS B >KMBOH NpHUpoje, KoyiebarenbHble IBUKEHUS B
KUBOM  TpHUpPOJAE,  DKOJOTHYECKHME  PHUCKM  TMpPU  MPOU3BOACTBE  DIIEKTPOIHEPTHUU,
JIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl, yJIbTPa3ByKOBas JMArHOCTUKA B
MeAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPUCTaJJIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

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

Texnonozua: IpUMEHEHNE NTOCTOSHHBIX MarHUTOB, AIEKTPOMAarHUTOB, AIEKTPOABUTATEND
SIkoOu, TreHepaTop MEPEMEHHOI0 TOKa, MHIYKIMOHHAs Ie4b, JIMHUU D3JIEKTporepenad,
ANIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTpPa3ByKOBasi IUArHOCTHKA B TEXHUKE, IPOCKIHMOHHBIA amnmapar, BOJOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIyTHUKOBbBIC IPUEMHHKH, sIIEPHAsE SHEPTeTUKA U SKOJIOTUYECKUE aCTICKTHI
€€ pa3BUTHS.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3YJIbTATDBI

JIMHHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro nmpeamMera «Pu3nKa» J0JKHBI OTpaXkaThb
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAlMil, IO3UTUBHBIX BHYTPEHHUX
yOeXIeHUIM, COOTBETCTBYIOIMX TPATULMOHHBIM ILIEHHOCTSAM POCCHHCKOrO  OOIIEeCTBa,
paclIupeHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUU OCHOBHBIX
HAIPABJICHU! BOCIIUTATENIBHOM AEATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHUSA:

e CchOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLMU OOYyYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

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

® TOTOBHOCTb BECTH COBMECTHYIO IE€STEIbHOCTh B MHTEPECAX IPAXKAAHCKOTO OOLIECTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

® yMEHHME B3aMMOJEICTBOBATh C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C MX
(GYHKIUSAMHI U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOH IEATENBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

® c(pOpMHPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTH3MA;

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

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

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

e CHoCOOHOCTh OLIGHMBaThb CHUTYallMI0O W TPUHUMAThb OCO3HAHHBIE  PELICHHUS,
OPUEHTHUPYAICh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4MHCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOro OYyIyIIEro.

ICTETHYECKOT0 BOCTIMTAHMSA:

® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas 5SCTETUKY HAyYHOrO TBOPYECTBA,

npucylero 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 peaqTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHUIO B 00JacTU (U3UKU
Ha MPOTSHKEHNUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

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

® [UJIJAHMPOBAHUE W OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpelle Ha OCHOBE 3HAHUSA
1eyed yCTOMYMBOrO pa3BUTHUS YEJIOBEUYECTBRA;

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

LHEHHOCTH HAYYHOI'0 MO3HAHUSA:



c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILIEIO 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 YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
bazoBble Jjornyeckue JeicTBUSA:

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

OIPENENATh eI AEITEIBHOCTH, 3a1aBaTh [1APAMETPbl U KPUTEPUU UX JTOCTUKECHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3MUYECKHX
SABJICHUSIX;

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

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJAWHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBATh KPEaTHMBHOE MBIIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

Ba3oBbIe nccienoBaTenLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TEPMUHOJIOTHUEH, KITFOUEBBIMH MOHSATHSAMHU U METOJIaMU (PU3NICCKOM
HayKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHON JEeSATENbHOCTH B
obmact (pU3MKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IOUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NICCKOT0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS;

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

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3M WM aKTyaJIM3MPOBATh 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, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;
CTaBUTh U POPMYIIMPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEILHOMN JEATEILHOCTH, B
TOM YHUCJIC TIPH U3yYCHHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUYECKYIO 00IaCTh KU3HEACSITEbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIE HJICH, IPEJIaraTh OPUTHHAIBHBIE TIOAXOAbl U PEIICHHUS,

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

Patora ¢ undopmaunmeii:

BJAJCTh HABBIKAMU TOJy4eHUS HH(popMalMu (U3UYECKOTO COACPKAHUS 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 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH 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 (U3MYCCKOTO COJCP)KAHUSA B pa3iIMYHbIX (opmarax ¢ y4éTom
Ha3Ha4YeHUS WHGOPMAIMU W IIEJCBOM ayIUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN ACATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IMKTEHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3PEHUS C MCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIMBH1yaIbHON paboThI;
BbIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX JAECUCTBUN C Y4ETOM OOILMX MHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATH L€ COBMECTHOM JESATEIIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH
JEUCTBUS N0 €€ JOCTH)KEHHIO: COCTAaBJIATH IUIAH JEHCTBUM, PACHPENEIATh POJIA C
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh PE3YJIbTaThl COBMECTHOM pabOTHI;

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

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJEU C MO3UIIMH HOBU3HBI, OPUTMHAIIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh ITO3UTUBHOE CTPATETMYECKOE IOBEACHHME B PA3IMYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATH IMO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (QU3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITH IUIaH PEIICHUs] pAaCYETHBIX M KAYECTBEHHBIX 3aj1ay, IUIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JaBaTh OIEHKY HOBBIM CUTYAIIHIM;

pacIMpsATh paMKH y4eOHOTO TIPeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

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

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO M TPOSIBICHUIO JPYAUIMU B OONACTH (PHU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTUBBI B ACATECIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNBTATOB LEIISAM;

BJIAJCTh HABBIKAMU IIO3HABATEIBHOM pe(reKCUH KaK OCO3HAaHUS COBEpILIAeMbIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pE(IIEKCUU JUIsl OLIEHKH CUTYallMH, BBIOOpa BEPHOT'O PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPH aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
IPUHUMATh ceOs, TOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,



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

B mporiecce MOCTHKEHHS JTHYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMbl MO (hu3nke st
YPOBHS CpeaHero oo01ero o0pa3oBaHus y 00y4YaOIUXCs COBEPIICHCTBYETCS IMOIMOHATBHBIN
UHTEJJICKT, MPEIIoIaralonmii chopMHUpOBaHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOLIET0 CIIOCOOHOCTh MOHMMAaTh CBOE SMOLMOHAIHHOE
COCTOSTHUE, BHJICTh HAINPABJICHHUS PA3BUTHS COOCTBEHHOW AMOLMOHAIBHON chepsl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpETYJIMPOBAHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE  TMOBEJIEHHE, CIOCOOHOCTh  aJanTUPOBAaThC K
SMOILMOHATIBHBIM U3MEHEHHSIM U TIPOSIBIISATE THOKOCTH, OBITH OTKPHITHIM HOBOMY;,
BHYTPEHHEH MOTHBAIINY, BKIIOYAIOIICH CTPEMIICHHE K OCTIIKEHHUIO IICIIU U YCIEXY,
ONITHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MICXO/IS U3 CBOMX BO3MOKHOCTEH;
OMIIATHH, BKJIHOYAIOUICH CITOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE JPYTHX,
YYUTBIBATh €r0 MPH OCYIIECTBICHUU OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COTIEePESIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOUYAIONIMX CIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C
JIPYTHMH JFOJBMH, 3a00THUTHCS, TPOSIBIIATH HHTEPEC M pa3periaTh KOH(IUKTHL

I[MPEAMETHBIE PE3YJIbTATBI

K xonny oOyuenusi B 10 knacce npeiMeTHbIE pe3ylbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

NOHMMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLIMAJILHOW M ATHYECKOM cdepax AesITeNbHOCTH YEJIOBEKa, POJb U MECTO (PU3HUKHU B
COBPEMEHHOM Hay4YHOU KapTUHE MUDpa, 3HAUEHUE OINHCATENbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON W MPOrHOCTHYECKOM (QYHKIMHN (u3nueckoin
TEOPUH — MEXAHHMKH, MOJEKYJIIPHOM (PU3MKM M TEPMOAMHAMHKH, POJib (PU3HMUECKON
Teopuu B (POPMUPOBAHUHU MIPEICTABICHUM O (U3NYECKON KapTUHE MHPA;

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

paznuyaTh ycinoBUs (TpaHMIlBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
MOHMMATh BCeOOUIMI xapakTep (QYyHIaMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXAHWYECKHE TIPOIECCHl M SIBJICHHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOIo
JBWDKEHUS, (POpPMyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO JBMXKEHUS, NMPeoOpa3oBaHUA
[amunes n1ns  CKOPOCTH W TepeMelleHus, 3akoHbl HploTOHa, mnpuHIUD
OTHOCUTENIBHOCTH ['anuies, 3aKOH BCEMHMPHOIO TATOTEHMS, 3aKOHbl COXpPaHEHUs
UMIIYJIbca M MEXAHWYECKOM DSHEpruM, CBA3b pPAdOThl CWJIBI C HU3MEHEHHEM
MEXAHUUYECKON SHEpPIruM, YCIOBMS paBHOBeCUs TBEPHOTrO Tejla), 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, HCIIONB3YsI OCHOBHBIE
nonoxeHuss MKT u 3akoHBI MOJIGKYJSpHOW (GU3MKA W TEPMOJUHAMHUKU (CBS3b
JTaBJICHUS UJICAIBHOTO ra3a CO CPEAHEN KUHETUYECKON SHEPrue TEIIOBOrO JBUKECHUS
W KOHIIEHTpalUe €ro MOJEKyJ, CBsI3b TEMIIEpAaTyphl BEIIECTBA CO CpEIHEH
KMHETUYECKOM JHEprued TEeIIOBOTO JBHMIKEHHS €ro 4YacTHll, CBs3b JaBJICHUS
WJICaJIbHOTO Ta3a C KOHIIEHTpalMed MOJIEKYJ W €ro TeMIEepaTypoH, ypaBHEHHUE
MenneneeBa—Knanelipona, INepBblii 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHECHMS
SHEPIMM B TEIUIOBBIX IIPOIECCax), NIPH O3TOM HCIIOJNB30BaTh MAaTEMaTHYECKOE
BBIPOKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUSI NMPUMEHMMOCTU ypaBHeHUs MeHpeneeBa—
Knaneiipona;

AQHAJIU3UPOBATh W OOBACHATH DJIEKTPUUECKHUE SIBJICHUS, UCIOJb3Ysl OCHOBHBIC
MOJIOKEHUS M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPAHEHHMSI IEKTPUUYECKOTO 3apsijia,
3akoH  KynoHa, NOTEHUMAIBHOCTh  3JIEKTPOCTATUYECKOTO  IOJS,  MPUHLUII
CYMEPIIO3UINHN DJIEKTPUUYECKUX TIOJICH, MPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTHU
3akoHa Kynona, a Takke MPaKTUYECKH BAaKHBIE COOTHOLIEHHUA: 3aKOHbl Oma 1is
y4acTKa LENu U U1 3aMKHYTOH 3JIEKTPUYECKOU LienH, 3akoH Jlxoyisa—JIenna, npasumia
Kupxroda, 3akonsr apajes ais 371€KTpoIIn3a);

ONKCHIBATh (DU3WYECKHUE MPOIECCHl M SBJICHHSI, HCIIOJB3YysS BEIIMYUHBL: IEPEMEIICHHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC Tela U CUCTEMbI TE€J, CUJIa, MOMEHT CHJIbI, JIaBJICHHE,
MOTCHIMAIbHAS DHEPTUs, KHHETHYECKas JHEPrus, MeXaHWdecKas dSHeprus, padora
CUJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSHKECTH, CUJla YINPYroCTH, Cuia
TPEHUs, MOIITHOCTbh, SHEPI'Hs B3aUMOJACHCTBUS Teja ¢ 3eMiIE BOIHM3U €€ MOBEPXHOCTH,
SHEprust ynpyrou npedopmanuu MNPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMreparypa Tena, paboTra B TEePMOJIWHAMHUKE, BHYTPEHHSS OSHEPrus HJCATbHOTO
OJIHOATOMHOTO Ta3a, padoTa UIACATBHOTO Ta3a, OTHOCHTENbHAs BIAXHOCTh BO3yXa,
KIIJl wmneanbHOro TEMIOBOrO JIBUTaTeNsl; JJIEKTPUUECKOE T0JIe, HANpsHKEHHOCTh
ANIEKTPUYECKOTO TOJIS, HAMPSHKEHHOCTH TOJII TOYEUHOTO 3apsjia WU 3apsHKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATUUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIIMAIOB, SJIEKTPOABUKYINAsS CHUJIAa, CHJIa TOKA, HAIpPsSHKEHUE, MOIIHOCTh TOKa,
ANEKTpUUECKasi €MKOCTh IJIOCKOTO KOHJEHCATOpa, CONMPOTUBIEHUE ydyacTKa LIENH C
MOCJIEIOBATEIbHBIM M MapajuIeIbHBIM ~ COCJIMHEHUEM  PE3UCTOPOB,  DHEPTUs
AIEKTPUUECKOTO MOJII KOHJIEHCATOPa,

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (U3MUECKUX  SBICHUN: MEXaHHYECKOe
NBIDKCHHWE, TEIJIOBOE JBWIKEHWE YaCTHI[ BENIECTBa, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMKEHUE, Tuddy3us, ucrapeHne, KUMeHHe U KOHICHCAIs, TUIaBlIeHUE
W KPUCTA/UIM3AIUs, HAMPABICHHOCTh  TEIUIONEpeAauu, JJICKTpH3alus  Tedl,
SKBUIIOTEHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOJIHUKA;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTU OJHOU (DU3WYECKON BETUYHHBI OT JIPYTOMl 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 HCCIIEI0BaHMUS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIWYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OICHUBaTh aOCOJIIOTHBIE W OTHOCHTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHUIA;

MPOBOAUTH ONBITBI O TPOBEPKE MPEITOKEHHOW THUIOTE3bl:  IJIAHUPOBATh
SKCTIIEPUMEHT,  COOMpaTh  AKCICPUMEHTAIBHYIO  YCTAaHOBKY,  aHAJIW3UPOBATH
MOJIYYeHHBIEC PE3YIbTaThl U JEIATh BBIBOJI O CTATYCE MPEAT0KEHHONU TUIIOTE3HI;
coOmo1aTh mMpaBwiia 0€30MacHOTO TPyJa MPU MPOBEACHUU HCCIEAOBAHWM B pamMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-UCCIIENOBATEILCKOW U TMPOCKTHOM



NEeSITeIbHOCTH C HWCIOJb30BAHUEM 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 3aJauyd, TNPUMEHATH (OPMYINbI, 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 IOJyUYEHHBIX PE3yJIbTaTOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrole NpUMEHEHUS 3HAaHUI U3 Pa3HBIX Pa3/iesioB
Kypca (U3MKH, a TakKe MHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOW Ha
W3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHMUS,

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

MPUBOIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEIKHBIX 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€30MacHOCTH, IIpe/ICTaBICHUM 0 panoHaIbHOM
MPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUU HAyKu U
TEXHOJIOTH JUIsl TalbHEUIEro pa3BUTHS YEI0BEYECKOro 00IeCTBa;

OPUMEHSATH pa3IMyHbIe CIIOCOOBI PabOTHI ¢ MHpOpMannel GU3NIECKOTO COAECPIKAHUS C
UCMOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MpU  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepadoTKU M TpeAbsABICHHUS Y4eOHOW M HaydHO-TIOMYJSApHOW HHMOpMAIUH,
CTPYKTYpUPOBAaHHUS W MHTEpHpeTaluud HHQOpMalMM, TOJYyYEHHOW U3 pa3InYHBIX
UCTOYHUKOB, KpDUTUYECKH aHAJIM3UPOBATh MOJIy4aeMy0 HH(POPMAIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOpPMaLUY;

NPOSBISATh OPraHM3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUS CaMOCTOSITEIbHOTO
NpUOOpETEeHUs] HOBBIX 3HAHWW B TIPOLECCE BBHINOJHEHUS IPOEKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B IpyNIe C WCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIeH, IJIAaHUPOBATh
paboTy TpyIIbl, palMOHAIBHO PpACHpPEeAessATh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKIOr0 M3 YYaCTHUKOB I'PYIIIbI B PEIICHUE
paccMaTpuBaeMoi MpoOIeMsl;

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

K xonny oOyuenust B 11 knacce nipeMeTHbIE pe3ylbTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxaTb c(hOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

MOHUMATh POJb (UMK B HKOHOMUYECKOW, TEXHOJOTHYECKOH, COIUAIBHONH U
ITHYECKON cdepax AeITeTbHOCTH YeNOBEKa, POJib U MECTO (PH3UKH B COBPEMEHHOM
HAy4YHOU KapTHUHE MUPA, POJIb ACTPOHOMHUU B MPAKTUYECKOH JeATEILHOCTH YeJIOBEKa U
JAIBHEWIIEM  HAayYHO-TEXHHMYECKOM  Pa3BUTHM,  3HAUYEHHE  OMHUCATEIHHOM,
CHUCTEMaTHU3UpYIOel, OOBSICHUTEIBHOW W TPOTHOCTUYECKOW (YHKIH (Guznueckon
TEOPUU — DIIEKTPOJAUHAMUKH, CHEIHAIBHON TEOPUU OTHOCHTEIBHOCTH, KBAaHTOBOM
busuky, ponb GU3NYecKol Teopuu B (HOPMUPOBAHUH TMPEACTABICHUN O (PU3NUECKON



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

pa3nnyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKHX Tel H  IPOLECCOB
(sBJICHMI): OJHOPOJHOE AJIEKTPUUECKOE U  OJHOPOJHOE MArHUTHOE  IOJ,
rapMOHUYECKHE KOJIeOaHUs, MaTeMaTHYECKUIl MAasTHUK, HICAIbHBIA Py KUHHBINA
MasiTHUK, TapMOHUUYECKUE BOJIHBI, UJCaTIbHBIN KosleOaTenbHbI KOHTYp, TOHKAsl JINH3A,
MoJIeJIe aTomMa, aTOMHOI'O Si/Jpa U KBAHTOBOM MOJIEIIN CBETA;

pasinyath YCJiOBUS (IpaHMIbI, O00JACTH) HPUMEHUMOCTH (U3NYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE HPOLIECCHl U SBIEHMS, HCIIOJIb3Ys
OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl JJIEKTPOJUMHAMMKH U CIELHMAIBHOW TEOpUHU
OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
JlopeHna, 3aKOH 3JIEKTPOMArHUTHOM MWHAYKUMHU, npasBwio Jlenma, cBa3p OJIC
CAaMOMHJIYKIUU B 3JIEMEHTE 3JIEKTPUUYECKOM LIENU CO CKOPOCTHIO M3MEHEHUS CHIIbI
TOKa, OCTYJIaThl ClIeL[MaIbHONH TEOPUU OTHOCUTEIbHOCTH DWHIITEHHA);
AQHATM3UPOBATh M OOBSCHATH KBAHTOBBIEC MPOLIECCHI U SBJICHUS, UCTIOIB3YS ITOJI0KEHUS
KBaHTOBON (m3ukm (ypaBHeHHe DiHIITEHHA a1 HoTOdPdeKTa, MEepBbId U BTOPOI
noctyiarsl bopa, mpuHIKI COOTHOIIEHUS HeomnpeaenéHHocTel I 'elizenOepra, 3aKOHbI
COXpaHEHHUs 3apsJI0BOTO M MacCOBOTO YMCEJ M SHEPrUH B AJIEPHBIX PEAKLUAX, 3aKOH
PalMOaKTUBHOIO pacraja);

OTKCHIBATH (PU3MUECKHE MPOLIECCHI U SBIICHHS, HCIIOIb3Ys BEIMYUHBI: HANPSHKEHHOCTH
AIIEKTPUYECKOTO  TOJIS, IMOTEHIMAN  3JIEKTPOCTaTHUYECKOTO  IOJs,  Pa3HOCTh
NOTEHLIMAJIOB, 3JIEKTPOJABMKYIAs CHJIA, WHIAYKIUS MarHUTHOIO IIOJS, MarHUTHBIN
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, MACCOBOE
YHCIIO U 3aps siipa, SHEPTUs CBA3HU s1pa;

OOBSACHATP OCOOEHHOCTH MPOTEKaHUS (UINYECKUX SIBJICHUN: AJIEKTPOMArHUTHAs
MHAYKIINS, CAMOUHIYKIIUS, pe30HaHC, UHTep(EPEHIHs BOIH, TUPPAKIMS, JUCTepCus,
NOJIHOE BHYTpEHHee oTpaxkeHue, (potoanekrpuueckuil apdexr (poroaddexr), anbda-
u Oera-pacmaabl  sjiep, ramMma-u3iydeHue saep, (PU3NYECKUe  MPUHIUIIBI
CHEKTPAILHOTO aHAJIN3a U paboTHI Jla3epa;

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

CTpPOUTh M300paKeHHE, CO37aBaeéMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30H, u
pPacCcUUTHIBATH €r0 XapaKTEPUCTHUKH;

IIPUMEHATH OCHOBOIIOJIAralolIe aCTPOHOMHYECKHE TOHATHUS, TEOPUU U 3aKOHBI IS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX IMPOLECCOB, MPOMCXOJAIIMX B 3BE3AAX, B
3BE3AHBIX CHUCTEMaxX, B MEXKrajlakTHYeCKOW Cpene; JABMKEHUS HEOECHBIX Tell,
SBOJIIOLIMH 3BE3] U BeeneHnHoi;

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
NPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yIbTaThI
MOJYYCHHOM 3aBUCUMOCTH (IM3WYECKMX BEJIMYMH B BHUIEC TpapuKoB C Y4&TOM
aOCOJIIOTHBIX ~ TOTpEIIHOCTE M3MEpeHuil, JenaTh BBIBOABI 10  pe3yjbTaTaM
UCCIIEIOBAHMSI,

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKHX BEIMYMH, NPU HTOM BBIOMPAThH
ONTUMAJIBHBIA METOJ] M3MEpPEHMsl, OLICHMBaThb AaOCOJIOTHBIE M OTHOCUTEIbHBIE
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;



IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
9KCHEPUMEHT,  CcOOUpaTh  HKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3MpPOBATh
IIOJIyYEHHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATYCE MPEAJI0KEHHON TMIIOTE3bI;
ONMCHIBATh METOBI IIOJyUYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUN;

coOuroiaTh MpaBuiia 0€30IaCHOrO TpyAa NPH MPOBEACHUU HCCIECIOBaHMHA B paMKax
y4eOHOr0 3KCIEPUMEHTa, MPAKTUKyMa M Y4e€OHO-MCCIIEI0BATEIbCKOW U INPOEKTHOM
JeSITeIbHOCTH C HUCIHOJb30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000opyI0BaHuS;

pemate pacdy€THBIC 3a/adydl C SBHO 3aJ[aHHOW W HESIBHO 3aJaHHON (u3mueckoit
MOJIENIbIO: Ha OCHOBAaHMM aHAlM3a YCIOBHsS BBIOMpaTh (U3MUYECKUE MOJEIH,
OTBeYarolue TpeOOBaHUAM 3aJjauil, IPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
NOCTYJaThl (PU3MYECKUX TEOPHH MpPH HCIHOJIB30BAHUM MATEMaTHUYECKHUX METOOB
pelieHuss 3ajad, MPOBOAUTH pPAcu€Tbl HAa 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 3HAHWA W3 APYrHX NPEJAMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIENIOYKY PACCYKICHHMM C OIOpOd Ha
M3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M (pU3HUYECKHE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUSA Ul OOBSICHEHHUSI OCHOBHBIX NMPUHIIUIIOB PaOOTHI
U3MEPUTENIbHBIX PUOOPOB, TEXHUUYECKUX YCTPONUCTB M TEXHOJOTUYECKUX MTPOLIECCOB;
IPUBOJIUTH MPUMEPHI BKJIA1a POCCUNCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEro MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aHAJTM3UpOBaTh UM  OLIEHUBATh IOCIEACTBUS OBITOBOM W  MPOM3BOACTBEHHOM
JeSITeIbHOCTH 4YeNlOBEeKa, CBSA3aHHOW C (PU3MUECKUMH TIPOLECCaMu, C MO3UIMH
HKOJIOTMYECKOM 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIB30BAaHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUM JIOCTHKEHUN HAYKU H
TEXHOJIOTHH JUIsl TalbHENIero pa3BUTHS YEI0BEYECKOr0 00IEeCTBa;

OPUMEHSTH pa3IMyHbIe CIIOCO0BI PabOTHI ¢ HHpOpMannel GU3NIECKOTO COAECPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepadoOTKU M TpeAbsBICHUS Y4eOHOW M HAaydHO-TIOMYJISApHOH HHGMOpMAIIH,
CTPYKTYpPUPOBAHUS W HMHTEpPHpPETAlUU HHPOPMAIMK, MOJYYEHHOM U3 Pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHATIM3UPOBATH MOJIy4aeMyI0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUI, TaK U Ha OCHOBE aHalu3a
UCTOYHUKA HHPOPMALIUHY;

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

paboTaTh B IpyNIe C HCHOJHEHUEM Pa3UYHBIX COLMAIBHBIX POJeH, MIaHUPOBAThH
paboTy TpYMIbI, palMOHAIBHO pacHpelesTh AesTeNbHOCTh B HECTaHJAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ KaXKIOI0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

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



TEMATHYECKOE INTAHUPOBAHHUE

10 KITACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (un¢posBbie)
n/n NPOrpamMMbl Bcero LA o0pa3oBaTte/ibHbIC
padoThI pecypebi

Pasznea 1. HAYYHbBIN METO/ TIO3HAHUS ITPUPO/IbI
1.1 HayuHb1if MeTO1 TO3HAHUS TIPUPOTBI 5 https://m.edsoo.ru/7f41bf72

Hroro no pazgeny )

Pa3zgen 2. MEXAHUKA

2.1 Kunemaruka 14 1 https://m.edso0.ru/7f41bf72
2.2 JiHamMuKa 16 1 https://m.edso00.ru/7f41bf72
2.3 3aKOHBI COXPAaHCHHS B MEXaHHKE 10 1 https://m.edsoo.ru/7f41bf72
2.4 Crartuka TBEpAOro Tena 5

Hroro no paszneny 45

Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKHUHETUYECKON TEOPHH 15 1 https://m.edsoo.ru/7f41bf72
39 ArperartHble cocTosHUS BeriecTBa. DazoBrie 10 1 hitps://m.edso0.ru/7f41bf72

epeXO0IbI

3.3 Tepmonnaamuka. TerIoBbIe MaITMHBI 20 1 https://m.edsoo.ru/7f41bf72

Hroro no paszneny 45

Paszgea 4. JIEKTPOAUHAMMUKA
4.1 DJIEKTPHUECKOE MOJIe 20 1 https://m.edsoo.ru/7f41bf72
4.2 [ToCTOSHHBIH ITEKTPUISCKUHN TOK 22 1 https://m.edsoo.ru/7f41bf72
4.3 Toku B pa3nuuHBIX cpenax 8 https://m.edsoo.ru/7f41bf72

Hroro 1o pasneny 50
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Pazgen 5. PU3HUECKHIA MPAKTUKYM

51 ‘ duznUecKuil IPaKTUKYM 16
Wroro no pazueny 16
PeszepBHoe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 171




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuyecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m NMPOrpaMMblI Bcero Konrposnurre o0pa3oBaTejbHbIE PeCypChl
padoThI

Paznea 1. JIEKTPOJAUMHAMUKA
11 MarunuTtHoe 1oJje 14 1
1.2 DNIeKTpOMarHuTHasK WHITYKITUS 13 1

Hroro no pazgeny 27

Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHudeckue KojacOaHus 10 1 https://m.edsoo.ru/7f41c97c
2.2 DJIEKTPOMAarHUTHBIC KOJICOaHUs 15 1 https://m.edsoo.ru/7f41c97c
2.3 MEXaHHHECKHE H SICKTPOMATHHTHbIC 10 https://m.edsoo.ru/7f41c97c

BOJIHBI
bubnuoreka [{OK

24 Onruia 25 . https://m.edsoo.ru/7f41c97c

Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

bubmmoteka IIOK
3.1 Ocross CTO > . https://m.edsoo.ru/7f41c97c
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckymasipHO-BOTHOBOH JTyain3m 15 https://m.edsoo.ru/7f41c97c
but6mmorexa [IOK
4.2 PusHKa aToma > https://m.edsoo.ru/7f41c97c
43 ®du3rKa aTOMHOTO S7pa U dJIEMEHTapHBIX 10 bubnmnorexa [JOK

YACTHIL

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

30

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJIeMeHTBI aCTPOHOMHUH M aCTPOPHUIUKU 12 ‘ https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 12
Paznea 6. PUSHUYECKUIN MPAKTUKYM
6.1 DU3nYeCKUl NPaKTUKYM 16 ‘
Hroro mo pazueny 16
Pa3nea 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremaruzanusa U 00001IeHne
7.1 HPE/IMETHOTO COCPIRAMIA 1 OTIBITA 10 https://m.edsoo.ru/7f41c97c
NEeSITeIbHOCTH, TPUOOPETEHHOTO TIPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Htoro no pazneny 10
PesepBHOe Bpemst 10

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

«®uzukay s 10 u 11 xknaccoB cepun «Knaccuueckuit kype» aBropos I'. 5. Msikuiesa, b. b.
byxosnesa, H. H. Cotrckoro, B. M. Hapyruna nox penakuueit H. A. ITapdheHTbeBoi;
DNeKTpOHHOE MpUJIoKeHne K yueOHnky ®@usnka-10,11;

COopnuk 3amay o pusuke mis 9-11 kmaccos, cocrabutens Crenanosa [ H., M.:
IIpocsewmenue

METOJUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA

I'enpenmreiin, JI. O. dusuka. 10 kinacc. CaMOCTOATCILHBIC

1 KOHTpoubHbIe paboTsl / JI. D. I'ennenmreiin, JI. A. Kupuk. - M. : BUHOM. JlaGopartopus
3HAHHI,

Kupuk JILA., I'engenmreiin JI.3., luk FO.U. ®uzuka. 10,11 ki1.: MeTtoguyeckue MaTeprabl
s yaurens.- M.: Mnekca;

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/subject/28/10/

Enunas xomrexiust mudpoBeIx 00pa3oBaTelbHbIX pecypcoB http://school-collection.edu.ru/
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