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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE cpeaHero oOmiero odpa3oBaHus pa3pabOTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHHMH K pe3ysibTaTaM OCBOSHHS OCHOBHOH 00pa3oBaTelIbHON MPOTrPaMMBL,
npeacraBieHHbix B PI'OC COO, a Ttakxke ¢ yuérom (denepanbHOM pabodeid MporpaMmbl
BocriuTanus 1 Konnenuuu npenonaBanust yueOHoro npeamera «®Dusnka» B 00pa3oBaTebHBIX
opranmzaiusax Poccuiickoit  ®epepanuu, peaqu3ylOIIMX OCHOBHBIE  00pa3oBaTENbHbBIE
IIPOrPaMMBI.

[Iporpamma 1o ¢usuke omnpeaenseT o0sA3aTeNbHOE MPEAMETHOE COJEp)KaHue,
YCTaHABJIMBAET PEKOMEHJIYEMYIO IOCIIEJ0BATEIbHOCTh M3YyYEHUS TEM U PAa3/AEioB y4eOHOIo
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mpouecca, BO3pacTHBIX OcoOeHHOocTell oOyuwaromuxcs. [lporpamma mno ¢usuke paér
MPEJICTaBICHUE O LESIX, COJACpKAHUM, 0OIIel cTpaTeruu OoOy4eHUs, BOCIUTAHUS U Pa3BUTHUS
oOyyaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJEHHOM YPOBHE.

Uzyuenue kypca QU3MKH YrayOJ€HHOTO YPOBHS TO3BOJIAET pealn30BaTh 3a/ladyd
npoecCHOHANBbHOM OpPHEHTAllMK, HAIpPaBJIE€HO HA CO3JaHUE YCIOBUM JUISl MPOSBICHUS CBOMX
MHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYarolIMMCS, KOTOpbIE
HEOOXOAUMBI Il  TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa3oBaHus MO PA3TUYHBIM (HU3UKO-TEXHUUECKUM U UH)XEHEPHBIM CIEIIUATBHOCTSIM.

B mporpamme mo ¢usmke onpenensioTcs IUIAHHUPYEMbIE pe3yabTaThl OCBOCHHS Kypca
¢bu3MKK Ha YpOBHE CpelHero oO0mero oOpa3oBaHUs: JHYHOCTHBIE, MeETaNpeIMETHbIC,
npeaAMeTHBIE (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeTo100rnuecKoi OCHOBOM TSl pa3paboTKu
TpeOOBaHUN K JMYHOCTHBIM, METANpPEIMETHBIM M MpPEIMETHBIM pe3ysibTaTaM OO0y4aroIuxcs,
OCBOMBIIIUX IIPOrpaMMy Mo (PU3HKE Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHus Ha YrIyOJIEHHOM
YPOBHE, SIBISIETCSA CUCTEMHO-IEATEIBHOCTHBIN MOAXO.

[Tporpamma o (u3mKe BKIIOYAET:

IUIAHUPYEMbIe pe3yJbTaThl OCBOGHUS Kypca (HU3MKUM Ha YIriayOJIEHHOM ypOBHE, B TOM
YHClie IPeIMETHBIE PE3YIbTaThl IO rojlaM O0yUeHus;

coJiepkaHue yueOHoro npeamera «Pu3uKkay o rogaM o0ydeHus.

[IporpaMmMa 10 @Qu3MKE HE CKOBBIBAET TBOPYECKYIO WHULMATHUBY Y4MUTEIEH W
IPEOCTAaBIsAET BO3MOXKHOCTH JUIsl pealu3alud pa3IMYHBIX METOJMYECKHUX TMOJIXOIO0B K
npenojiaBaHuio (U3UKKM Ha YriyOJIEHHOM YPOBHE NpPU YCIOBHUU COXPaHEHHs 00s3aTeIbHOMN
YacTH COJIep KaHus Kypca.

®dusmka Kak Hayka o HanOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYIAsl B KAUeCTBE y4eOHOTro
npeaMeTa B LIKOJIe, BHOCUT CYUIECTBEHHBIH BKJIAJl B CUCTEMY 3HAHUN 00 OKpYXKalolleM MUpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, gusnueckoir reorpadpueit u actpoHomueit. Vcrnonb30BaHNe M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPENeNUiIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWcTBamMH. W3yueHune ¢GU3WKKM BHOCHUT OCHOBHOW BKJaj] B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHMM MPUMEHSITh HAYYHBIN METO/ MO3HAHUS IIPU BHIOJHEHUH UMHU YYEOHBIX HCCIeI0BaHUM.

B ocHOBYy Kkypca ¢u3uKu Ha ypoBHE CPEAHEro oOILIero oOpa3oBaHMs MOJIOKEH P UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.



Hoen yenocmnocmu. B cooTBETCTBUN € HEN KypC SABISAETCS JIOTUUECKU 3aBEPUIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKHU, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM ¢ HEM MaTepuall Kypca (pU3MKU 00beAMHEH BOKPYT
¢usmueckux Teopwil. Bexymumm B Kypce sBisiercs (OPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoesa cymanumapuzayuu. EE peanuzanus npeamnoiaraeT UCIHoJIb30BaHUE TYMaHUTAPHOTO
noreHuana GU3NYECKoil HayKH, OCMBICIIEHUE CBS3U pa3BUTHUS (DU3MKU C Pa3BUTHEM OOLIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHUYECKHUMHU IIpoOIeMaMu.

Hoea  npuxknaonon  nanpasnennocmu. Kypc  dusuku  yrayOonéHHOro  ypoBHS
IpeIoiaracT 3HaKOMCTBO € IIMPOKUM KPYrOM TEXHUUYECKHUX M TEXHOJIOTMUYECKUX MPHIIOKEHUN
U3y4EHHBIX TeOpUi U 3aKoHOB. IIpu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOILUX IpPEACTaBICHUI
Y COBpEMEHHbBIE TEXHUUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3konocusayuu peanu3yercss IMOCPEICTBOM BBEICHUS JIIEMEHTOB COJEp)KaHU,
NOCBAUIEHHBIX 3KOJIOTMYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHus Mpo0IeM pallMOHaIbHOTO IPUPOJIONIONIB30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHus MporpaMmbl o (prU3MKe JOHKHO OBITh MOCTPOCHO Ha MPHHIMIIAX

CHCTEMHO-IEATEIBHOCTHOTO 1moaxo/a. st GU3uKM peannsanus 3TUX MPUHIUIIOB Oa3upyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSTENIBHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JEeWCTBYOLIEro (akropa
yuebHOoro mpouecca. Jnsg yrnyOn€HHOro ypoBHS — 3TO CHUCTEMAa CaMOCTOSTEIbHOIO
YUYEHHUYECKOr0 3KCIIEPUMEHTa, BKIIOYAIOMIEr0 (DPOHTAIbHBIE YYEHHYECKHE OIbITHl IpHU
U3y4eHHH HOBOTO MaTepuana, JlabopaTtopHble padoThl W paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peayn3zalnuu (pU3HMUECKOro MpakTHKyma. B mepBom ciydyae mpakTUKyM
npoBouTcs a160 B koHie 10 m 11 kmaccoB, b0 mocie MmepBoro M BTOPOTO MOJIYTOAWN B
KaX/IOM M3 3THX KjaccoB. Bropoil crnoco® — 3To mHTerpauus paboT NpakTHKyMa B CHCTEMY
71a00paTOpHBIX padoT, KOTOPHIE MPOBOAATCS B Mpolecce u3ydeHus paszaena (temsl). [Ipu sTom
1o paboTamMH NMPaKTUKyMa MOHUMAETCs CaMOCTOSITEIbHOE UCCIIeI0BaHUE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIAaroBoi HHCTPYKIIUH.
B nporpamme mo ¢u3mke cucremMa yuE€HHMYECKOro HKCIEpUMEHTa, JabopaTOpHBIX paboT u
MPaKTUKyMa MPeCTaBlIeHa €UHBIM IlepeuHeM. BoIOOp TeMaTuku AJis 3TUX BUJOB YUEHUUECKHUX
NPAaKTUYECKUX PAa0OT OCYLIECTBISETCS y4aCTHMKaMM 0Opa3oBaTENbHOrO IMpoliecca MCXOIsS M3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHMPOBAHMUS M OCHalleHus kaOuHeta ¢usuku. Ilpu sTOM
o0ecreynBaeTcsi OBJaJIEHHE OOYYAIOUIMMHCA YMEHHUSMHU IPOBOAMUTH TNpPSMbIE M KOCBEHHBIE
M3MEpEHUs, UCCIIECOBAHUS 3aBUCHMOCTEH (U3NYECKUX BEIMYMH U IOCTAHOBKY ONBITOB IO
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKUE yJenseTcs pelIeHrI0 pacu€THBIX U KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUI PacyETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJIaHHOM M HESIBHO 3aJaHHOM
(bu3nyecKoil MoJIebI0, MO3BOJISIOIINE MPUMEHATh U3YUYEHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK
U3 OJHOTO pa3liena Kypca, Tak MU MHTErpupys NpUMEHEHHE 3HaHUHM U3 pa3HbIX pasnenoB. s
KaueCTBEHHBIX 3aJady IMPUOPUTETOM SBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeICcKa3aHue
NpoTeKaHUs (PU3UYECKUX SBJICHUN U MPOLIECCOB B OKPY)KAIOLIEH XKM3HM, TpeOyromue BbIOopa
buznyecKoil MoAeNnu Al CUTYalluu MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmMu PI'OC  COO Kk  MarepHaIbHO-TEXHUYECKOMY
o0ecreyeHn0 y4yeOHOro mnpoiiecca Kypc (U3MKH YrIIyOJIEHHOTO YPOBHS HA YPOBHE CpPEIHEro
oOmiero 00pa3oBaHUs JOJDKEH HM3y4aThbCs B YCIOBHUSX INpeIMETHOro kabuHera. B kaOunere
(bu3HUKY T0JKHO OBITH HEOOXO0MMOE JTa00opaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IIporpamMMe Mo (pu3MKe YUeHHUECKHUX OIBITOB, Ja0OpaTOPHBIX padoT W paboOT MpaKTUKyMa, a
TaK)Ke JIEMOHCTPallMOHHOE 000pYyI0BaHUE.

JleMoHCTpallMOHHOE 00OpynoBaHHe (opMuUpyeTcs B COOTBETCTBUM C TNPUHIIMIIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00ECHeunBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B IpOrpamme Io



¢u3nKe KIIOYEBBIX JAEMOHCTpPAlMK Uil HCCIENOBaHUSA H3y4aeMbIX SIBJICHMH U TIPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHH.

JlaGopaTtopHoe 00OpYyIOBaHUE Ui YYEHHYECKHUX MPAKTUYECKHX padoT ¢opmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecCreuyMBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1aOOpaTOPHOrO OOOpYJOBAaHUS JOJDKHBI OBITh
IIOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIENISIMU U3Y4€HUs GU3UKU B 001EeM 00pa30BaHUHU SIBIISIOTCSL:

¢dopmHpoBaHUE HHTEPECA M CTPEMIICHHS O0YJAIOIUXCA K HAYYHOMY M3YYEHUIO MIPHPOJIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TPEACTABICHWH O HAayyHOM MeEToJIe TMOo3HaHus W  (opMupoBaHue
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPYKAIOLUM SIBIICHUSIM;

¢dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa M3Y4YE€HHUS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

¢dopmupoBaHrue yMEHHI OOBSICHATH SIBJICHUS C HCIOJB30BAaHHEM (U3NYECKUX 3HAHUNA U
HaYYHBIX J0Ka3aTeJIbCTB;

¢dopMHpoBaHHE TPEACTABICHUNH O POIMM (PU3MKH JUIsI Pa3BUTHS JPYTHX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEICTABICHHA O BO3MOXHBIX chepax Oymaymed mpodeccrHoHaTbHON
NEeSTEIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HaIlpaBJICHUH.

JlocTikeHnne 3TuUX Lejaed obecrieunBaeTcsl PELIeHHEM CIEAYIOUIMX 3ajad B Ipolecce
U3y4deHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIero 0opa3oBaHus:

npuoOpeTeHre CUCTeMbl 3HaHMA 00 oO0mMX (U3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAs] MEXAHUKY, MOJICKYJSIPHYIO (H3UKY, dJIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTBI aCTPO(U3HKH;

¢dopMHpOBaHNE YMEHUH MPUMEHATh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUS (PU3NIECKUX
SBJICHUH B IPUPOJE U JUISL IPUHATHUS NPAKTHUECKUX PELICHUN B MOBCEIHEBHON XKU3HU;

OCBOEHHUE CIIOCOOOB PEIICHUs] Pa3IMUHBIX 33/]a4 C SBHO 3a/1aHHOIN (pU3MUECKON MOJENbIO,
3aja4, MOJPAa3yMEBAIOLIUX CAMOCTOATENBHOE CO3AaHuEe (PU3UYECKOM MoOJenu, aJeKBaTHOU
YCIIOBUSIM 3aJ]aui, B TOM YHCJIE 33]1a4 HHKEHEPHOTO XapaKTepa;

NOHUMaHWe (PU3MYECKMX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB W
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHHS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METOJaMU CaMOCTOSATENBHOIO IUIAHUPOBaHMUS M TPOBENCHUS (PU3MUECKUX
OKCIIEPUMEHTOB, aHAJM3a ¥ WHTEPHpETalMd HWHPOPMALUHU, OINPENEICHUs JIOCTOBEPHOCTH
MOJy4EHHOT'0 pe3ysbTara;

CO3/JIaHME YCJIOBUH Al pa3BUTHUSI YMEHUN NPOEKTHO-HUCCIIEI0BATENbCKON, TBOPUECKOMN
NesITeIbHOCTH;

pa3BuTHE HHTEpeca K chepaM MpodeccuoHaIbHON 1eATeNbHOCTH, CBI3aHHOM ¢ (PU3UKOM.

B cootBerctBun ¢ TpeboBanmsMu PI'OC  COO yrnyOonéHHbIl  ypOBEHb HU3YyUCHMS
yueOHoro mnpenMera «®Dus3uka» Ha YpOBHE CpeaHEro oO0Iero oOpa3oBaHUs BbIOUpaETCs
00y4aromuMucs, TUIAHUPYIOIUMHI MPOAODKEHHE O0pa30BaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MTPOQUIIS.

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypOBEHb) HA YPOBHE CPEIHEr0 00LIero 00pa3oBaHMs
otBoautcs 340 qacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmo), B 11 kimacce — 170 gacos (5
9JacoB B HEJIEIIO).

[Ipennaraemslii B mporpaMme mo ¢pu3nKe nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX padoT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEb JE€laeT BbIOOp MpoBeAeHUs 1a00paTOpHBIX paboT u
OTIBITOB C YUETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

COJAEPKAHUE OBYYEHUSA



10 KJIACC

Pa3nen 1. Hayunblii MeTO O3HAHUS NPUPOABI.

Ouzuka — QyHaaMmeHTandbHas Hayka o npupozae. HaydHblil MeTO] MO3HAHUS U METOJBI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT M Teopus B Ipoliecce Mo3HaHus npupoisl. Habmoaenne u sKkcrepuMeHT B
dusuke.

CnocoObl u3MepeHus (pu3nueckux BeIMYMH (aHAJIOroBble W LU(POBBIE U3MEPUTENbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil Gpu3ndeckux BeITU4UH (a0CONIIOTHAS U OTHOCUTEIbHAS).

MopnenupoBanue (U3NYECKUX SBICHUN M MPOILECCOB (MaTepuaabHas TOYKa, abCOIFOTHO
TBEPJI0E TEJIO, UACATbHAS KUIKOCTh, HICAJIbHBIN Ta3, TOYCUHBIHN 3apsn). [ umnoreza. ®usndeckuit
3aKOH, TPAaHUIIBI €ro NpuMeHUMOocTH. Dusnyeckas Teopus.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
MPaKTUYECKOU JIeATEILHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, nPAKMUKyM.

WN3mepenne cuiabl TOKAa M HAIPSOHKEHUS B IEMH TMOCTOSHHOTO TOKAa MpPHU IOMOIIU
AQHAJIOTOBBIX U U(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMCTBO ¢ 1mudpoBoit mabopatopuerd mo ¢usuke. Ilpumepsr u3mepenHus GpusmyecKux
BEJIMYMH MPU MTOMOIIY KOMITBIOTEPHBIX JATYHUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBmxkeHue. OTHOCHUTEIBHOCTh MEXaHW4YeCKoro maBwxkeHus. Cucrema
oTcUéra.

[Tpsimast 1 oOpaTHas 3a1a9u MEXaHUKH.

Paguyc-BekTop MaTepuaabHOM TOUYKH, €ro MIpPOEKLIHWH Ha OCHU CHCTEMbl KOOpPJWHAT.
Tpaexropus.

[TepemenieHne, cKOpoCTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHaT. CloKeHHE TIepeMEIICHU 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMXEHHE. 3aBUCUMOCTh KOOPIUHAT,
CKOPOCTH, YCKOPEHUS U MYyTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpauKu.

CBobOomHoe mageHue. YCKOpeHHe CBOOOJHOrO majeHus. J[BrkeHuwe Tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MAaTEPUAIIbHOU TOUKHU
OT BpEMEHH U UX TpapuKH.

KpuBonuneitnoe nprxenue. J[BrkeHrne MaTepUaaIbHOM TOYKHU MO OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemurensHoe (HOpMaabHOE),
KacaTelbHOE (TaHTeHIIMAFHOE) U TIOJTHOE YCKOPEHUE MaTepHAIbHOMN TOUKH.

TexHu4yeckne yYCTpPONMCTBA M TEXHOJOTUYECKHE TMPOIECCHI: CHUIOMETp, IBHUKECHUE
CHApSJIOB, LIETIHbIE, [IeCTepEHYATHIC U PEMEHHBIE MepeIaul, CKOPOCTHBIE THU(THI.

Hemoncmpayuu.

Mognenb cHCTeMBI OTCUETa, HILTIOCTPALIUS KHHEMAaTHYECKUX XapaKTePUCTHK JIBHKEHUS.

CrocoOBI NUCCIIENOBAHNS IBUKECHUN.

NnntocTpanus npeienbHoro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBuxeHus Tena, OpOmeHHOTO MO/ YTIJIOM K TOPU30HTY B TOPU30HTAIBHO.

Hampasnenue CKkOpoCcTH Mpu ABMKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanme yriioBOi CKOPOCTH B PEAYKTOPE.



CpaBHeHue nyTel, TPaeKTOpUN, CKOPOCTEM JBMIKEHHUSI OJHOIO M TOTO K€ TEJa B Pa3HbIX
CHUCTeMax OTCUETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

N3yueHnne HepaBHOMEPHOTO JIBHXKEHUS C LIEJIbIO ONPEEICHUSI MTHOBEHHOU CKOPOCTH.

N3mepenne yCKOpeHus IIPHU IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU 110 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUH.

H3mepenne yckopeHusi cBOOOIHOTO najeHus (peKOMEH0BAHO HCIOIb30BaHue U(POBOI
nabopaTopun).

W3ydeHue OBUXKEHHS Tela, OpOIIEHHOTrO TOpU30HTaNbHO. [IpoBepka rumoressl o npsMoit
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NAJTIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenue aBMXKEHUS Teja MO OKPYKHOCTU € IOCTOSHHOW 110 MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBUCHMOCTH IEpUOJa OOpAIIEHUS KOHMYECKOTO MAasTHHKAa OT €ro
[apaMeTpoB.

Tema 2. /lunamuxa.

[lepsiit 3akoH HptoToHa. MHepuuanbHble cucteMbl oTcuéTa. [IpuHIMI OTHOCUTENBHOCTH
[Nanunes. HemneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHUE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3unuu cuil.

Bropoii 3akoH HeroToHA 11711 MaTepUAIBHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTe€pUaNbHbBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cuna TspKkecTH. 3aBUCUMOCTb YCKOPEHHS CBOOOJHOTO TMaJE€HUS OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI M OT Teorpaduyeckoil mupoThl. J[BrokeHHWE HEOSCHBIX TEl W HUX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBIXXYIIErocs ¢ YyCKOPEHHEM.

Cuna Ttpenus. Cyxoe tpeHue. Cuna TpeHUS CKOJIBKEHHUS M CUJIa TPEHUS IIOKOS.
Koaddurment tperuns. Cuiia CONPOTUBICHUS TPU JBMKCHUU Tella B JKHIKOCTH HIIM Tase, ef
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KECHHUSI.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumesna.

TexHu4yeckne YCTpPOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: MOAIIMITHUKN, JBUKEHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HabGmronenue nrkeHus Tel B MHEPIHUAIBHBIX M HEMHEPIIMAIBHBIX CHCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kavyenue nByX UWIMHAPOB WM IIAPOB PA3HOM MACChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOIICH MPUIIOKEHHBIX K T€Ty CHJI C TIPOU3BEIEHUEM MacChl TeJa
Ha €ro YCKOPEHUE B MHEPLUAJIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHMKAIOIIMX B PE3YJIbTATE B3AUMOACHCTBUS TEIL.

N3mepenne macce 1o B3auMOJIEVCTBHIO.

HesecomocTs.

Bec Tena nmpu yCKOpEHHOM NMOIBEME U MIAJEHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

H3mepeHne paBHOICHCTBYIOINICH CHIT TP IBH>KEHUU OpyCKa M0 HAKIOHHOM MITOCKOCTH.

[IpoBepka THUMOTE3BI O HE3aBHCHMOCTH BPEMEHH JIBIDKCHHs OpycKa IO HAKJIOHHOW
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

UccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE W PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenune ABUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKUi OJIOK.



W3mepenne kodpuimeHTa TpeHUs 0 BEIUYHHE YTI0BOr0 KOd((UIIMEHTa 3aBUCUMOCTH
Frp(N).

HccrnenoBanne JABWXKEGHUS Opycka TIO HAKJIOHHOW TUIOCKOCTH C  TIEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

N3ydenune ABUKEHUS IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOoE Teno. IlocTynatenbHoe U BpallaTesIbHOE JBH)KEHUE TBEPIOTO Tela.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOTO TeEA.

YcroitunBoe, HeyCcTOUMBOE, Oe3pa3InIHOe pABHOBECHE.

TexHuuyeckne yCTpOHWCTBA M TEXHOJIOTMUECKHE IPOLIECCHI: KPOHILUTEWH, CTPOUTEIIbHBIN
KpaH, pelIETYaThle KOHCTPYKIUU.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJIOIIA/(b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMnynbc MaTepualbHOM TOYKH, CUCTEMbl MaTe€pUalbHBIX TOYEK. L[eHTp macc cucremsl
MaTepUAIbHBIX TOYEK. TeopeMa 0 ABMKEHUHU LIEHTPA Macc.

MIynbC CUIIbI 1 U3MEHEHHE UMITYJIbCa TEa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMXKEHHE.

MoMeHT uMITynbca MaTepUaJIbHOW TOYKHM. IIpencraBieHue O COXpaHEHMM MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJISAX.

PabGorta cuibl Ha MajgoM W Ha KOHEUYHOM TepememnieHuu. ['paduueckoe mpencraBlieHHEe
paboThI CUITBIL.

MOIIHOCTD CHJIBL.

Kunerndeckass sHeprus MaTepuanbHOM TOukH. Teopema 00 M3MEHEHHMHM KHHETUYECKOU
SHEPrUY MATEPUATBHON TOYKH.

[loTeHumanbHple U HeNMOTEHIMANbHbIE cUiibl. [loTeHuunanbHas >Heprus. [loTeHuunanpHas
SHEprust ynpyro neopMUpOBaHHOU MpYyKWHBI. [loTeHIMabHAasE SHEPrusi Teja B OJHOPOIHOM
rpaBUTaiMOHHOM Tosie. [loTeHnuanbHast SHeprus Tena B TPAaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
mapa (BHyTpH U BHE I1apa). Bropast kocmudeckasi CkopocTh. TpeTbst KocMHUecKasi CKOPOCTb.

CBs3b pabOTHl HEMOTEHITMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYEeCKOW HYHEPTHUU CHCTEMBI
TeJ. 3aKOH COXPaHEHMSI MEXaHUUECKOU SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymnu Wisd WIEambHOW KHUJKOCTH KakK CIEJCTBHE 3aKOHA COXPaHEHHUsS
MEXaHUYECKOW dHEPTUH.

TexHUUecKrne YCTPOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: IBUKEHUE PAKET, BOJIOMET,
KOMNEp, MPYXKUHHBIN MUCTONET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE NBHKEHUE.

N3MepeHnre MOIHOCTH CUIIBL.

N3menenune sHepruu Tesaa mpu COBEPIICHUH PaOOTHI.

B3aumHble npeBpalieHns KMHETUYECKOM M MOTEHUMAJIbHOW DHEPruil NpU JEUCTBUU HaA
TEJIO CUJIbI TSIKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepTruu mpu CBOOOTHOM MAJACHUU.



Yuenuueckuit sxcnepumenm, nadopamopnuie padbomaol, RPAKMUKYM.

H3mepeHne UMITysibca Tena o TOPMO3HOMY ITyTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOITHOCTH CHIIBI TATH.

CpaBHeHNE U3MEHEHHS UMITYJIbCA TENA C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHEeHHsI UMITYJIbCA IPU YIPYTOM B3aUMOJIEHCTBUM.

H3MepeHne KHHETUYECKOM SHEPTUHU TeJla 10 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TOTCHIUAIBHON SHEPTUU TPY>KUHBI C pabOTOM CHUIIBI TPEHHS.

Onpenenenue paboThl CHIIbI TPEHUS MPU IBUKEHUU TeJa [0 HAKJIOHHOMN INIOCKOCTH.

Pa3nes 3. MoJsiekyasipHasi (pM3MKa M TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MEopUU.

OcHOBHbBIE TIOJNIOXKEHUSI MOJIEKYJsIpHO-KuHeTn4eckoi Tteopun (MKT), ux onbitHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmxeHue. XapakTep ABHKEHHS M B3aUMOACHCTBUS
YacTHI] BellecTBa. MOAEIN CTPOCHHUS Ta30B, )KUIKOCTEH U TBEPABIX Teld U O0OBSICHEHNE CBOMCTB
BEIIECTBA Ha OCHOBE 3THX Mojeneil. Macca u pasmepbl Moisiekysn (aromoB). KommuectBo
BemectBa. [locTtostnuas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u cnocoObl e€ u3mepenus. lllkama Temmeparyp
enbcus.

Mogenb ueanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YaCTULBI ra3a ABMXKYTCS
XAOTHUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianeiipona. AOcomtoTHas Temmeparypa
(wkanma temneparyp KeneBuna). 3axon JlanmpTona. M3omporecchl B uaealibHOM rase cC
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHrne U30MpOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

CBs3p MEXIy JaBICHHMEM U CpPEIHEH KHHETUYECKOW DJHEPrued IOCTYNaTeIbHOrOo
TEIUIOBOTO JIBMKEHHUS MOJIEKYJI MJI€aIbHOrO0 Ta3a (OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH U/ICANIBHOTO rasa).

CBs3p  aOCONIOTHOM — TemmepaTypbl TEPMOAMHAMHYECKOM CHCTEMBl CO  CpeaHe
KMHETUYECKOW YHEPrUeH MOCTYIATENbHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHII.

TexHuueckue yCTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: TEpPMOMETp, OapoMmerp,
MI0JIyYE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu IBUKEHHUS YacTHUL] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Buzaeopounuk ¢ 3anchio peaabHOro OpOyHOBCKOTO JBMXKEHUS.

Huddysus xunkocrei.

Mogpnens onsira IlITepHa.

[IpuTsxenue MOJIEKyII.

Mogenu KpUCTaNINYeCKUX PEIETOK.

Habmonenue u rccneaoBanre U30IMPOLECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue nporecca yCTaHOBIJIEHHUS TEMJIOBOIO PAaBHOBECHS IIPU TEINIOOOMEHE MEXY
ropsiuer U X0JIOAHOU BOJOM.

W3ydyeHrne W30TEPMHUYECKOTO Ipolecca (PEeKOMEHJ0BAHO HCIOIb30BaHUE MHPPOBOI
nabopaTopun).

N3ydenune n30XopHOTo npouecca.

N3yuenne n306apHOro mnporecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mauwiunoi.

TepMoguHamuyeckast (TH) CHCTEMA. 3aganue BHEIITHUX YCIOBUU JUTS
TEPMOJUHAMHYECKONM cHCTeMbl. DBHemHune u  BHYTpeHHHME napaMmerpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CpeJHHE 3HAYEHUS BEIMYMH, OMHMCHIBAIOLINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM ypOBHE.



HyneBoe nauano tepmonunamuku. CaMONpon3BOJIbHAS Pellakcalus TEPMOIMHAMUYECKOM
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpHOr0 ra3a B TEPMOJMHAMUKE — CHUCTEMA YpPAaBHEHUMN: YypaBHEHUE
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHHUMOCTH
TOW MOJENN: HM3Kasg KOHILIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Belpaxenue mis
BHYTpPEHHEH SHEprUU 0OJJHOATOMHOTO HJI€aIbHOr0 rasa.

KBa3ucrtaTnueckue u HECTaTUYECKUE MPOLIECCHI.

OnemeHTapHas paboTta B TepMoaMHaMuke. Brruncienue paboThl mo rpaduky mpoiecca Ha
pV-auarpamme.

Temnonepenauya kak crnoco0 HW3MEHEHUsT BHYTPEHHEH OHHEPruM TEepMOJAMHAMUYECKOM
CHCTEMBI Oe3 coBepiIeHUs: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, H3IIyUCHHE.

KomuuectBo TemnoTsl. TermnoéMkocTh Tena. YaenbHas M MOJSpHas TEIUIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeIUIOTa CropaHus ToIuMBa. Pacuér konmyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 agunadaTHoM mpoiecce.

IlepBblii 3aKkOH TepMOAMHAMUKHU. BHyTpeHHss sHeprus. KommdecTBo TemioTsl U padboTa
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPIUH TEPMOANHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOIMHAMMKU JUIsl PAaBHOBECHBIX IPOLECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHUE TEPMOIMHAMHUYECKON CHUCTEMbl MPOXOIUT E€AMHCTBEHHAas aauabara.
AOcouoTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOAMHAMUKH JUIsI HEPABHOBECHBIX IMPOILIECCOB: HEBO3MOXHO TepeaaTh
TEIJIOTY OT O0oJiee XOJOJAHOrOo Teja K Oojiee Harperomy 0Oe3 kommneHcanuu (Kmaysmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[TpuHMne! aeicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Haduenue KI1JI. [ukn Kapno.

DKOJIOTUYECKHE aCIEKThl UCIIOJIb30BAHUS TEIIOBBIX ABUrarenei. TeniaoBoe 3arpsi3sHEHUE
OKpYKaroIlen CpeIbl.

TexHuueckue ycTpoicTBa U TEXHOJIOIMYECKUE MPOLECCHI: XOJOIUIbHUK, KOHJIUIIUOHED,
TU3eTbHBIA W KapOIOpaTOpPHBIM JBUTATENW, MapoBas TypOMHA, MONYyYEHUE CBEPXHUKHUX
TEMIEpaTyp, YTWIN3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIUIOBOTO HAacoca,
yTUIU3alKsg OMOOPraHNYeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLTOBOI M SJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl PH aI1adaTUuECKOM PaCIIMPEHUH.

BosaymHoe orauso.

CpaBHeHuE yIEIBHBIX TEIUIOEMKOCTEH BELIECTB.

CnocoObl U3MEHEHUsI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHoOro mporecca.

KomnbroTepHble MOJENIN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenne yaenbHOU TeITOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEILIECTBA.

Hccnenoanue aguabaTHOro npoiiecca.

N3yueHnue B3aMMOCBS3M SHEPIHMHM MEXMOJIEKYJISPHOTO B3aUMOJCHCTBUS U TEMIEPATYpPbl
KHTIEHUS JKHIKOCTEM.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHueHcanus. Vcmapenne W KumeHue. YJeiabHas TeIIoTa
napooOpa3zoBaHMUs.

HacpinieHHsle ¥ HeHachlllleHHble mapbl. KauecTBeHHass 3aBUCHUMOCTh IUIOTHOCTH H
JABJICHUSI HACBIIIEHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00bhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTh TEMIIEpaTypbl KUTIEHUSI OT JIABJICHUS B )KUKOCTH.

BrnaxnocTs Bo3ayxa. AGCONIOTHAS U OTHOCUTEIBHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrammueckue u aMmop@Hbie Teaa. AHH30TPOIHUs CBOWCTB KPHUCTAJLIOB.
[TnaBrnenue u KpucTauU3anus. Y AelbHas TeruioTa miaaBienus. Cyonumanus.



Hedopmaruu tBEpHoro Tema. Pactsokenune u cxatue. Cupur. Moayne HOwnra. Ilpenen
yapyrux nedopmarui.

TemioBoe pacivpeHue KXUIAKOCTeH U TBEPIBIX Tell, 00BEMHOE U JIMHEWHOE pacIIupEHHE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YaCTHUI[ BEIIECTBA KaK IMPUYMHA TEIJIOBOTO PACHIMPEHUs
TeJ (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprUn B (Pa3oBBIX Mepexoax.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTshKeHHE. KoauimeHT noBepXxHOCTHOrO HaTsbkeHus. Kamwsphbie
ABieHUA. /{aBieHne o UCKPUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamaca.

TexHuueckue yCTpONCTBA H  TEXHOJIOTMYECKHME IMPOLIECCHl: KUIAKHE KPHUCTAJLIBI,
COBpPEMEHHbBIE MaTepUaJIbI.

Hemoncmpayuu.

TenoBoe paciupeHue.

CBoiicTBa HaCBIILIEHHBIX ITAPOB.

Kunienne. Kunenue npu nOHMKEHHOM J1aBJIEHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HccnenoBanue HarpeBaHus U IJIABJICHUS] KPUCTAIIMYECKOTO BELIECTBA.

Bunel nedpopmanuii.

Hab6nronenue Mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHune 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IJIaBICHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

N3mepenne abCcoMOTHOM BIAXKHOCTH BO3/1yXa U OIEHKA MAacChl TapOB B TTOMEIICHHH.

W3mepenne kodduirienTa moBepXHOCTHOTO HATSIKEHUSI.

Nzmepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiuu pe3uHOBOro o0pasiia OT MPUIOKEHHON K HEMY
CHJIBL.

Pa3nen 4. DiekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

DneKkTpu3anus Tel U e€ MpOosIBICHUS. DJIEKTPUUYECKUU 3apsan. JlBa BUIa 3JIEKTPUUECKUX
3apsiioB. [IpOBOMHUKH, AMDIIEKTPUKHA M TOJTYIPOBOJHHUKH. DJIEMEHTAPHBIA DIIEKTPUUYECKUMA
3apsii. 3aKOH COXPaHEHUs AJIEKTPUUECKOro 3apsija.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onektpuueckoe nose. Ero nefictBue Ha 31€KTpUUYECKUE 3apsibl.

Hampsok€anocts  anexktpuyeckoro mois. [IpoOHbiit 3apsa. JluHum Hanpsxk€HHOCTH
ANEKTPUUECKOTro NoJist. OJHOPOAHOE IAEKTPUUECKOE MOJIE.

[ToTeHIMaIbHOCTh AIEKTPOCTATUUECKOTO TOJIsSI. Pa3HOCTh MOTEHIIMANIOB W HAMPSIKEHHE.
[loTenuumanpHass  3Heprus  3apsjga B DJIEKTPOCTAaTUYECKOM  TIOJIE. [ToTennuman
ANEKTPOCTaTUUECKOTO TMOoJs. CBs3pb HANPsHKEHHOCTH TIOJNS W PA3HOCTH TOTEHIMATIOB ISt
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOTHOTO, TAK U HEOJHOPOIHOTO).

[TpuHIIUTT CYyTIePIIO3UITNH YIIEKTPUUECKHUX TTOJICH.

[Tone Toueunoro 3apsga. Ilome paBHOMepHO 3apsbkeHHOU cdepbl. [lome paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy mmapa. [losme paBHOMEPHO 3apsKeHHOW OECKOHEYHOW TITOCKOCTH.
Kaptunbl muHNI HANps>KEHHOCTU ATUX MOJIEH M 3KBUMIOTEHIIMATBHBIX TOBEPXHOCTEH.

[IpoBOTHUKY B AIEKTPOCTATUUECKOM TT0JI€. Y CIOBHE PABHOBECHS 3aPSJIOB.

JMsneKTpUKHU B 3JIEKTPOCTATHUECKOM MOJI€. J{u3aeKkTpuyeckas NpoOHUIIaeMOCTh BEIIECTBA.



Kongencarop. DneKTPOEMKOCTh KOH/JIEHCATOopA. DnEeKTPOEMKOCTh IIJIOCKOTO
KOHJICHCATOPA.

[TapamnenpHoe ~ coenuHeHue  KoHjeHcaTopoB.  IlocnepoBarenbHOoe — COEqUHEHHE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

JIBukeHue 3apsyKEHHON YaCcTUIBI B OJHOPOJHOM AJIEKTPUYECKOM IIOJIE.

TexHuueckue ycTpolWcTBa M TEXHOJIOTMYECKHE IPOLIECCHI: BJIEKTPOCKOI, IEKTPOMETP,
JJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE JJEKTPONpHOOpOB, KOHAECHCATOPHI, TI'EHEpaTop
Ban ne I'paada.

Hemoncmpayuu.

YCTpOoUCTBO U MPUHIUIL JEHCTBUS dJIEKTPOMETPA.

DneKTpUUecKoe MoJje 3apsHKEHHBIX [IapUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apPSKEHHBIX IJIACTHH.

Monensb anekTpocTaTiuueckoro reueparopa (Bau ne ['paada).

[TpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTHYecKast 3aIluTa.

YCTpolcTBO M ACMCTBUE KOHJECHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOMIAJW  IUIACTHH,
PAcCTOSHUSA MEXAY HUMH U JU3JIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTO OIS 3apsHKEHHOT0 KOHASHCAToPA.

3apsiaKa U pa3psKa KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, RPAKMUKYM.

Onenka cul B3auMOJIEHCTBUS 3apsKEHHBIX TEJL.

Habmroenue npeBpanieHusi SHepTur 3apsHyKEeHHOTO KOHJEHCATOpa B SHEPTUI0 H3ITYYCHUS
CBETOJINO/1A.

W3ydeHue mpoTeKkaHus TOKa B IIETIH, COJIEPrKalleil KOHEHCATOP.

Pacnipenenenne pa3HOCTHM TMOTEHIMANIOB  (HAMpPSDKEHHS) TIPU  TOCIEI0BATEIHLHOM
COETMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOpa Yepe3 pe3ucTop.

Tema 2. Ilocmoannwlil dneKmpuyecKuil mox.

Cwuita Toka. [ToCTOSIHHBIN TOK.

VYcnoBus CyHIECTBOBAHMSI IIOCTOSSHHOTO — JIEKTPUYECKOro ToKa. MCTOYHMKM —TOKa.
Hampsoxkenne U u DJ1C é&.

3akoH OMa JJ1s yyacTKa LEMH.

DNeKTpUUEcKOoe COIPOTUBIIEHUE. 3aBUCUMOCTh CONPOTUBIICHUS OTHOPOAHOTO TPOBOAHMKA
OT €ro JUIMHBI U IJIOUIaId NOTIEPEYHOT0 CEUEHUs. Y I€IbHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBarenbHOe, MNapajUieIbHOE, CMEIIAHHOE COEAMHEHHE IMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoynsa—JIenna.

MoIIHOCTB EKTPUYECKOro TOKa. TenoBast MOITHOCTD, BBIENsIEMAas HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTUBICHHWE MCTOYHMKA TOKa. 3akoH Owma i TOJHOU
(3aMKHYTOH) 3J1€KTpHUUECKOi 1ernu. MOITHOCTh HCTOYHMKA ToKa. KopoTkoe 3aMbIkaHue.

Konzgencarop B 11enu nNoCcTOSIHHOTO TOKA.

TexHuueckne ycTpolWcTBa U TEXHOJIOTMYECKHE IIPOLIECCHI: aMIIEPMETpP, BOJIBTMETP,
peocTar, CYETUHK MIEKTPUIECKON SHEPIUH.

Hemoncmpayuu.

W3mepeHne cuibl TOKa U HaIPSHKEHMUSL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS] IS PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTh COINPOTHUBJICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIONIAAA
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.



HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTUBIEHUS IPU IOCTOSHHOM
HaInpsKEHUU.

[Tpsimoe m3mepenue DJIC. KopoTkoe 3aMplKkaHHE TajlbBaHUYECKOIO JIEMEHTA U OLICHKA
BHYTPEHHEI0 COIPOTHUBIICHMSL.

Crioco0bI coeMHEHHsI ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIUATIOB MEX/1y ITOJIFOCAMH UCTOYHHUKA TOKA OT CHJIbI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

HccnenoBanue cCMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

M3MepeHue yieiabHOro COnpoTUBIECHHS ITPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHUS.

VBenuueHue npejiena u3MepeHus amrnepMerpa (BoJabTMETPa).

N3mepenne 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3apucumoctd 3/1C ranbBaHNYECKOro 3JIEMEHTa OT BPEMEHH IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX/1y [TOJIFOCAMH UCTOYHHMKA TOKA OT CUJIbI TOKA B
LEMH.

HccnenoBaHue 3aBUCUMOCTH 110JIE3HOM MOIITHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OneKkTpuyeckas MPOBOAMMOCTb DPA3JIMYHBIX BELIECTB. OJIEKTPOHHAs IPOBOAMMOCTb
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTyphl.
CBepXITpOBOIUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNpUMECHas HPOBOJUMOCTh HOJIYHPOBOJHHKOB.
CgoiictBa p—n-nepexoaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

ONEeKTPUYECKUN TOK B AJIEKTPOIMUTAX. DJIEKTPOJIUTUYECKAs IUCCOLUALUSA. DJIEKTPOIIH3.
3axonbl Dapazest 1Uist 3JIEKTPOIH3a.

OnexkTpudeckuil TOK B razax. CaMOCTOSATENbHBIH M HECAMOCTOATENbHBIN pa3psi.
PaznuuHble TUTIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1na3zma.

TexHnueckue ycTpoWcTBa M INPAKTUYECKOE TNPHUMEHEHHUE: TIa30pa3psAHble JaMIIbl,
AIIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

3axoHsbl 3nekTpoauza dapazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

Habmonenue snextponunsa.

W3mepenue 3apsia 0 JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3nYecKUl MPAKTUKYM.

CrniocoObl u3MepeHus: pU3NUECKUX BEIMYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX M U(POBBIX
U3MEPUTENIBHBIX TNPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  HM3MepeHud  ¢usnyeckux BenuyuH. OleHKa TIpaHUI
MIOTPELIHOCTEM.



[TpoBeneHNEe KOCBEHHBIX M3MEPEHUN, UCCIIEOBAHUI 3aBUCIMOCTEN (PU3MUECKUX BEIINYMH,
MpPOBEpPKa MPEAOKEHHBIX THIOTe3 (BHIOOP M3 paboT, ONMMCAHHBIX B TEMATUYECKUX pa3jenax
«YYeHNYECKHI HKCIIEPUMEHT, J1TA00paTOPHBIE PaOOTHI, TPAKTHKYM).

MexknpeaMeTHbIe CBSI3H.

N3yuenne kypca pusuku yriyonéunoro ypoBHs B 10 kiacce ocymiecTBisieTcs ¢ yuéToM
COJIep’KaTEIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

MesicnpeOomemmuvie noHAmMUA, CA3AHHbIE C UZYYEHUEM MEMO008 HAYYHO20
NO3HAHUA: SIBICHUE, Hay4yHbIH (akT, rumoresa, (U3NYECKas BeIMYMHA, 3aKOH, TEOpHd,
HaOJII0/IeHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHHUE, MOTPEIIHOCTH H3MEPEHUH,
WU3MEPUTENIbHBIC TPUOOPHI, HUPPOBas JTa00paTOpHsL.

Mamemamuka: peiieHue CcUCTeMbl ypaBHeHHMH. JluHeWHas ¢Qynkmus, mapaboia,
runepboina, ux rpaduku u cBoiicTBa. Tpuronomerpuieckrue GyHKINU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M HMX NPOEKIUU HA OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: Mexannueckoe IBIKEHUE B KUBOU mpupoje, nuddysus, ocMoc, TeriooOMeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKarolled  cpeabl,  yTUIM3alus
OMOOpPraHNYECKOro TOILIMBA JJISl BHIPAOOTKH «TEIUIOBOI» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KaNWUISIPHBIC SBJICHUS B IPUPOJIE, STIECKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEILIECTBA,
MoOJIIpHasi Macca, MoJy4yeHHue HaHOMAaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U
ra3oB, JKUJKHE KPHUCTAJUIBI, OJEKTPUUECKHE CBOMCTBA METAJIOB, OJEKTPOIUTHYECKAs
JUCCoLMaIus, TajbBaHUKA, 3JIEKTPOHHAs MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBL, 0APOMETpP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUe IBUKCHUN C UCTIONB30BAHUEM MEXAHU3MOB, YUET CyXOro U
JKUAKOTO TPEHHsT B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIMHM (KPOHIUTEWH, peréryaTsie
KOHCTPYKIUH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS] MEXAaHUKH B TEXHUKE (TUPOCKOI, BOJOMET
U Jpyrue), ABUTATE]Ib BHYTPEHHETO CrOopaHus, MmapoBas TypOWHA, OBITOBOI XOJIOAMIBHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIyY€HUSI COBPEMEHHBIX MaTepuaioB, B TOM 4HCIE
HAaHOMATEepHAJIOB, M  HAHOTEXHOJOTUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JAMIIbI, TOJTYIPOBOAHUKOBBIE IPUOOPHI, raJIbBaHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3aumoseiicTBue MOCTOSIHHBIX MAarHUTOB M INPOBOJHUKOB C TOKOM. MarHuTHOE IoJIe.
Bekrop MarHuTHOM MHAYKUMH. [IprHIMN Cylieprno3uiuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
UHAYKIINH.

MarHuTHOe 1ojie MPOBOJHHMKA C TOKOM (MPSMOTO IMPOBOJHHUKA, KAaTYIIKH U KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBlieHWE W MOJYJb. JIBMKEHHE 3apsHKEHHOM YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenna.

MarnutHoe nosne B BeuiectBe. deppoMarHeTUky, napa- U JMaMarHeTUKH.

TexHUueckue yCTpOilCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: MPUMEHEHHE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJIEKTpoJABHUraTesb SKkoOu, yCKOpUTEIn
AJIEMEHTApPHBIX YaCTHII.

Hemoncmpayuu.



Kapruna nuHMI MHIYKIMM MarHUTHOTO IIOJIE TIOJIOCOBOTO M IMOJKOBOOOpa3HOTO
IIOCTOSTHHBIX MarHUTOB.

Kaptuna J5uHUH MarHMTHOM MHAYKUMH IIOJI JUIMHHOIO IIPSMOrO IPOBOJHUKA M
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUKEHUs IydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMI AEHACTBUS 3IEKTPOU3MEPUTEIIBHOTO IPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBaHre MarHUTHOTO TOJISl HOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTHKOB.

HccnenoBanue 1eiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenune cuibl Amrepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBneHue 3neKTpoMarHUTHOM MHAYKUMU. ITorox BekTOopa mMarHuTHOM MHIyKuuu. JC
UHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3JIeKTpUUECKOE IOJIE.
Toxku dyko.

O/1C uHAYKIMM B IPOBOAHUKE, IBUXKYILEMCS] B OJJHOPOJIHOM MarHUTHOM II0JIE.

[IpaBuio Jlenna.

NupyktuBHOCTE. Karymika WHIYKTUBHOCTM B ILENM IOCTOSHHOIO TOKa. SIBieHue
camounaykuu. 3/1C caMonHayKIUU.

DHeprus MarHUTHOT'O TOJIS1 KaTYLIKU C TOKOM.

DIEKTPOMarHuTHOE IO0JIE.

TexHuueckue ycTpoHCcTBa U TEXHOJIOTUYECKUE TIPOLIECCHl: MHAYKIIMOHHAS 11€4b, COJICHOM/I,
3aIuUTa OT 3JIEKTPU3ALUH TEJ IPU ABM)KEHUU B MAarHUTHOM I10J1€ 3€MJIN.

Hemoncmpayuu.

HaOGnronenue siBleHus 371€KTPOMAarHUTHON MHTYKIIMH.

Uccnenoanne 3aBucumoctd OJ[C HMHIYKIUU OT CKOPOCTH HU3MEHEHUS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMUHHMEBO (MeiHOI) TpyOe.

SIBrieHME CAMOMHIYKIIU Y.

Hccnenoanue 3aBucumoctu DJIC caMOMHAYKIIMHM OT CKOPOCTH MU3MEHEHHS CHJIBI TOKA B
LEeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

OmnpeneneHne MHAYKIMHA BUXPEBOTO MarHUTHOT'O TOJIS.

HccnenoBanue siBI€HUS CAMOUHTYKIUH.

COopka MoeH IeKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbuast cucrema. CBoOOAHEIE KOJIEOAHMS.

['apmonunueckue  konebanua.  KunemaTnueckoe M JUHAMHUYECKOE  ONMCAHUE.
DOHepreTuyeckoe oOmnucaHue (3aKOH COXpaHEHHUS  MEXaHWYeCKOW »Hepruu). BriBojg
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKMX KojJeOaHMi W3 MX OJHEPreTU4eckoro u
KMHEMaTHYEeCKOTO OMUCAHMUS.

Ammuiutyna u ¢asza xonedanuit. CBs3b aMIUIUTY/Ibl KoJeOaHHH MCXOIHON BEIMYUHBI C
aMIUIUTY/IaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHS.



[Tepuon u yactorta konebanuii. Ileproa Manbix cBOOOAHBIX KOJeOaHHI MaTeMaTHYECKOTO
MasTHHKA. [leprnon cBOGOAHBIX KOJIEOAHNH NPYKUHHOTO MAasATHHUKA.

[TonsTHe 0 3aTyxaroumx Konedanusx. Beiyxaennsle konebanus. Pezonanc. Pesonancuas
KpuBas. BiusHue 3aryxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHuueckue ycTpolWcTBa M TEXHOJOTMYECKHE IIPOLIECCHl: METPOHOM, 4Yachl, Kadelwu,
MY3bIKaJIbHbIE€ HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck Kojae0aTeIbHOrO ABUKEHMSL.

Habmronenne He3aBUCUMOCTH TIEpHOJIa MaJIbIX KOJIeOaHU! Tpy3a Ha HUTH OT aMIUIUTY/IBL.

HccnenoBanue 3aTyxaroliux KojeOaHUH M 3aBUCUMOCTH MEpHOAa CBOOOIHBIX KojeOaHUH
OT CONPOTHUBJICHUS.

HccnenoBanue koneOaHMI Ipy3a Ha MacCUBHOM MNpYyXHHE € LEIbl0 (HOPMHUPOBAHUSA
NpeCTaBICHUN 00 HIeaTbHONU MOJICNIU MPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUU MpH KojeOaHUsIX rpy3a Ha PYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, npakmuxym.

N3mepenue neproaa cBOOOIHBIX KoJeOaHUH HUTSIHOTO U IPYKUHHOI'O MasiTHUKOB.

M3yueHne 3aKOHOB JIBIDKEHUS Tejla B X0Z€ KOJIeOaHU Ha yIIPYTroM MoABece.

W3y4eHne ABUKEHUS HUTAHOTO MAasTHHKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/IbI 3aTyXaIOMIMX KOJEOaHU.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Tema 2. dnexmpomazHumnole Ko1edanus.

Konebartenbubiii  kOoHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIC KOJICOAHHWS B WJICATHLHOM
KosiebarenbHoM KoHType. Dopmyna Tomcona. CBsi3p aMIUIUTYABI 3apsia KOHAEHCATopa ¢
aMIUIUTY/I0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UJCATIbHOM KO0JIe0aTeIbHOM KOHTYpE.

3aryxamomue 5SJIeKTPOMarHUTHbIE KojieOaHUs. BBIHYXIEHHbIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHusl.

[TlepemenHbIil TOK. MOIIHOCT TNEPEMEHHOIO TOKAa. AMIUIUTYAHOE U JIEHCTBYIOIIEE
3HaYeHHE CWJIbI TOKA U HAIPSDKEHUS TPU PAa3IUYHON (popMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHyconJalbHbBIN IEpeEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTylIKa MHAYKTUBHOCTH
B LIENIM CHHYCOMIAJIBHOIO NTEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe3oHaHC HanpsKeHU.

Wneanbubliii Tpancdopmatop. IIpousBoacTBo, nepenaya U MoTpedICHHE 3IEKTPHUUECKOM
SHEPIHH.

OKOJIOTUYECKUE PUCKU TIPU IPOU3BOACTBE 3JIEKTpodHEpruu. KynbTypa Hcronb3oBaHMs
AIIEKTPOIHEPTUU B NTOBCEIHEBHOM JKU3HU.

TexHuueckne ycTpoWcTBa M TEXHOJOTMYECKHE TPOLECCHI: AIEKTPUYECKUH 3BOHOK,
reHepaTop NepPeMEHHOro TOKa, JINHUU 3JIEKTporiepeiay.

Hemoncmpayuu.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTh YaCTOTHI CBOOOHBIX KOJIE€OaHU OT MHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuuorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroIKX IEKTPOMArHUTHBIX KOJIEOaHUH.

Mojienb 37eKTpOMarHUTHOTO TeHepaTopa.

BriHyXIeHHBIE CHHYCOHIaTbHbIE KOJIeOaHMUs.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.

Pe3oHaHc mpu mocae10BaTENIBHOM COEIMHEHUHN PE3UCTOPA, KATYIIKM WHAYKTHBHOCTH U
KOHJIEHCATOpA.

VYcTpoiicTBO M MPUHIIMIT AEUCTBHS TpaHCchopMaTopa.



Mopenb JIMHUN AJIEKTPONEpeaayn.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

Wzydenue Tpanchopmaropa.

HccnenoBanue NMEpeMEHHOIO TOKa 4Yepe3 IOCIECN0BATENBHO COCAUHEHHBIE KOHIECHCATOP,
KaTyILKYy U pE3UCTOD.

HaOnroneHue 31eKTpOMarHUTHOrO Pe30HaHca.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IETIH EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbBLE 80JIHbL.

MexaHuueckue BOJHBI, YCIOBHUS UX pacrpocTpaHeHus. llonmepeuHble M NpPOAONIbHbBIE
BOoJIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs U AjauHa BOJHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeIoMIIeHUEe, UHTephepeHIUs U AU(paKIus.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS HM3IY4CHMs JJICKTPOMAarHUTHBIX BOJIH. B3anmHas
OpHUEHTAILM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPaKCHHWE, IIPEIOMIICHHE, IOJApHU3aLus,
uHTEephEepeHIHs U AUPAKITHSL.

[IIkana 31EKTPOMAarHUTHBIX BOJH. IIpHMeHEHHE 3JIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHUIMIIBI paguOCBS3U U TeIeBUACHUA. Paguonokanms.

DEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAlOIIEeH cpebl.

TexHnueckue yCTpOHCTBAa M IIPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguMoONpUEMHUK, TEJIEeBH30p, aHTeHHa, Tenepon, CBY-meup, yabTpa3zByKoBas
JUArHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U paclpoOCTPAHEHHUE NONEPEYHBIX U MPOIOJIbHBIX BOJIH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIeOaHHA.

Habmronenne otpaxkeHus U IPeIOMIIEHUS! MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu 1 Audpakiuy MEXaHH4eCKUX BOJIH.

AKYCTHYECKHI pe30oHaHC.

CBolicTBa yabpTpa3ByKa U €ro IPUMEHEHHUE.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIUTYIOH M YacTOTOM
KoJIeOaHU .

UccnenoBanue  CBOWCTB  AIEKTPOMArHUTHBIX  BOJIH:  OTPA)XE€HHE, IPEIIOMIICHHUE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

OGHapyxeHrue HHPPaKPACHOTO U YIbTPA(PHOIETOBOTO U3TyUCHHI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3yuenune napameTpoB 3ByKOBOM BOJIHBI.

N3y4eHne pacnpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMoNMHENHOE pPacCIpOCTpPaHEHHE CBETa B OAHOpoAHOU cpene. JIyu ceera. TodeuHsiin
HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHue H300paxKeHUH B IIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI TpeNoOMIIEHHS cBeTa. AOCONIOTHBIA IOKa3aTrelsb
npenomiieHuss. OTHOCUTENbHBIN MMOKa3aTrenb npenomieHus. [1ocTOSHCTBO 4acTOTHI CBETa U
COOTHOILIEHHUE JUIMH BOJIH IIPU NEPEXO/IE€ MOHOXPOMATUYECKOTO CBETA 4YEPE3 I'PaHULly pas3zaeia
JBYX ONTUYECKUX Cpe.

Xon nyueit B npusme. ucnepcus csera. ClioxkHbIN coctaB Oenoro ceera. L[Ber.

ITonHoe BHyTpeHHEe oTpaxeHue. [IpeenpHblil yroil MOJIHOrO BHYTPEHHETO OTPAKEHHUS.



CoOuparomue W pacceuBaromie JUH3bL. ToHKass muH3a. DOKYCHOE pacCTOsSHUE U
ONTHYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI TOHKOW cepuueckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKA3aTesl IPEIOMIICHUS.

dopmylia TOHKOH JIMH3bI. Y BEJIMYCHUE, JaBAEMOE JIMH30M.

Xox nyya, IpOLIEIIETO JUH3Y M0 IIPOU3BOJIBHBIM YIVIOM K €€ ITIaBHOM ONTHYECKON OCH.
[TocTpoenue M300paxeHHi TOYKHU u OTpe3Ka npsMOi B coOMparoIux
Y pacCeuBAIOLINX JIMH3aX U UX CUCTEMaX.

OnTuueckue npubopsl. Pazpemaromnias ciocoOHocTb. ['11a3 Kak ontuyeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas onrtuka. HMurepdepenuus cBeta. KorepeHTHble HCTOYHUKU. Y CIIOBHS
HaOJIOIEHNUST MAaKCUMYMOB M MHHMMYMOB B HMHTEP()EpPEHIMOHHON KapTUHE OT JBYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMeps! kitaccuuecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cera. JudpaxknuonHas pemérka. YciaoBue HaONIOICHUS TIaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckne yCTpPOHUCTBA M TEXHOJOTMYECKHE IMPOLECChl: OYKH, JIyNa, IEepPUCKOII,
¢doroannapaT, MUKpPOCKOI, IPOEKIMOHHBIN amnmapar, MPOCBETIECHUE ONTHUKH, BOJIOKOHHAs
onTHkKa, TupaKIuOHHAs PEeIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX IYYKOB Y€pE3 MIOCKONApAIIENbHYIO IUIACTUHY U [IPU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHITNN CBETA.

Habumtonenre 1BeTOB TOHKUX IJIEHOK.

Hab6nronenue nudpakuuu cBera.

N3ydeHne AuppakIMOHHON PEIIETKHU.

HaGnronenue mudpakiiMOHHOTO CIIEKTPA.

Hab6mronenue qucniepcuu certa.

HaGnronenue nonspusanuu cBeTa.

[TprmeHeHre noaIpOUI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHMS OT BelecTBa (Ha MpUMepe >KUIKUX
JIUH3).

N3mepenune GpoKyCHOTo pacCTOSIHUS PACCEUBAIOIUX JIHH3.

[Toryuenue n300pakxeHNs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tony4yeHue n3o0paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMMYECKUX CUCTEM.

Hab6monenne nudpakumu, nHTepdEpeHIINH U TONSPU3AIIH CBETA.

W3ydeHue nonsipu3aluu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHKA.

N3yuenne naTephEpeHIINN Ja3epHOro N3IYYEeHUS Ha BYX ILIEIIsAX.

Hab6nronenue aucnepcum.

Habmionenue u nccienoBanue TuppakiimOHHOTO CIEKTPA.

N3Mmepenne 1iMHbI CBETOBOM BOJIHBI.

[TonydyeHue criekTpa U3TydeHHs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHON PEIETKY.

Pa3znen 6. OcHOBBI crIeMAJIBHON TEOPHUHM OTHOCUTEJIBHOCTH.

['paHunbl MPUMEHUMOCTH KJaccM4eckol MexaHuku. llocTynarsl crnenualibHOW TEOpUU
OTHOCHUTEJIbHOCTH.



[TpoctpancTBeHHO-BpeMeHHONH — uHTepBai. IIpeoOpasoBanust  Jlopenma.  YcioBue
NPUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHME BPEMEHUM U COKpAIEHUE
JUIMHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PENIATUBUCTCKOMN YaCTULbl. DHEPIHUsl TOKOSI.

TexHu4eckne yCTpPOHMCTBA M TEXHOJOTMYECKHE MPOLECChl: CIHYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

Y4eHUYeCKU IKCIIEPUMEHT, JIaOopaTOpHbIE Pa0OTHI, IPAKTUKYM.

OmnpezneneHre UMITYIIbCAa M SHEPTHH PEISATHBUCTCKUX YacTul] (1o (otorpadusM TpEeKoB
3apsKEHHBIX YACTHI] B MATHUTHOM I10JIE).

Pa3zpnen 7. KBanToBas pusuka.

Tema 1. KopnycKyasapHo-601H0601 Oyanu3m.

PaBHOBecHOE TEIUIOBOE W3JIydYeHHE (M3JIydeHHE aOCONIOTHO UYEPHOro Tena). 3aKOH
cmenieHus: Buna. I'unoresa [1nanka o kBaHTax.

@OTOHBL. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onpitel A. I'. CroneroBa. 3akonsl hoTodrdhdexra. YpaBHeHrne DifHIITEHHA
s porodddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBera (B YAcCTHOCTH, JaBl€HHME CBeTa Ha aOCOJIIOTHO TOMIOMIAIOIIYI0 U
a0COTIOTHO OTpaXkarolIyro moBepxHocth). OmbrTel 1. H. JIeOenera.

BonHoBbie cBoiictBa vacTtuil. BonHwl ne bpoins. JlnuHa BosiHbL 1€ bpoiiins u pasmepsl
o0nacTu  JoKanu3auMM  JBUWXKylieiics 4dactuipl.  KopmyckynspHO-BOJHOBOW — Tyaiau3M.
Judpakius 37eKTPOHOB Ha KpUCTAILIaX.

Criermnduika n3mepennii B Mukpomupe. CootHomenus HeonpeaenéaHocrei I elizendepra.

TexHuuyeckue yCTpOICTBA M TEXHOJIOTUYECKUE IMPOLIECCHI: CHEKTPOMETpP, (OTORIEMEHT,
(doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/.

Hemoncmpayuu.

DotodddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccnenoBanue 3aBUCMMOCTH COITPOTHBIIEHHUS MOTYIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauog.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHol [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA Y€pe3 CBETOINO/ OT HAIIPSKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHus atoma. [imanerapuast moaens atoma Pesepdopaa.

[Toctynatsl bopa. Wznyuyenue u mornomieHre (HOTOHOB MpPU MEPEXOJe aToMa C OJHOIo
YPOBHSI SJHEPTUU Ha APYTOM.

Bupel ciektpoB. CiekTp ypOBHEHN dHEPrUu aToMa BOJOPOAA.

CrioHTaHHOE U BBEIHYXKJIEHHOE H3TyueHue ceera. Jlazep.

TexHuueckne ycTpoWcTBa M TEXHOJOTMYECKUE TIPOLECCHI: CIEKTPAIbHBIA aHAJIN3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopenb onbiTa Pezepdopna.

HabmtoneHne nuHeyaThIX CEKTPOB.

VYCTpoiCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHLL.

Omnpenenenne JUIMHBI BOJIHBI JIA3€PHOTO U3JIYYEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

Habmonenue nuHeiiuaToro crnekrpa.

HccnenoBanue criekTpa pa3pesKeHHOTO aTOMapHOTO BOJOPOAA M U3MEPEHHE IMOCTOSTHHON
Punbepra.



Tema 3. Qusuka amomnozo A0pa u INeMeHmapHvlxX Yacmuy,.

Hyxnonnas moxens snpa ['eitsenOepra—lBanenko. 3apsn sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PannoaktuBHOCTh. Anb(a-pacnaa. DJIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacman. ['amma-
U3JIy4CHHUE.

3aKOH paJuMOaKTUBHOrO pacnajga. PaanoaktuBHble u3oTombl B mpupone. CBoMcCTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha >KUBbIE OpraHu3Mbl. EcTecTBeHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macch sapa.

Snepubie peaknuu. Jlemenue wu cuHTe3 sAnep. SmepHbie peakTophl. [Ipobiembr
YIOPaBIsSEMOro TEPMOSACPHOrO CHHTE3a. OKOJIOIMYECKME AaCIEKThl pa3BUTUS  sIEPHOM
SHEPIeTHUKHU.

MeTto/1bl perucTpalyy U UCCIEJOBAHMS 3JIEMEHTAPHBIX YaCTHULL.

@dyHIaMeHTAIbHbIE B3auMojeicTBusA. bapuonbl, Me30HbI U jenToHbl. IIpencraBienue o
CranpaptHoil mosienu. KBapk-ritooHHas MOJCIb aJpOHOB.

®dusuka 3a npegenamu CtangapTHol Mozaenu. TémHas MaTepust U TEMHAsE SHEPTHUsL.

EnuncTBO DM3Mveckoil KapTHHBI MUPA.

TexHuueckue ycTpocTBa M TEXHOJIOTMUECKHE IMPOILECCHl: NO3UMETpP, Kamepa BuibcoHna,
SOEPHBIA  PEaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomel, npakmuxym.

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM oTorpadusim).

HccnenoBanue pajnoakTUBHOIO (POHA C UCIIOJIB30BAHUEM JI03UMETPA.

Wzydenue nornomuieHus 0eTa-4acTUl] aTlFOMUHHAEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.

Ortanbl  pa3BuUTUs  acTpoHOMMH. lIpukinagHOoe M MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (U3UKKA I OOBSCHEHUS MPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Metonpl acTpoHOMUYeCKUX HccienoBaHui. COBpEeMEHHbIE ONTHUYECKHE TEJIECKOIbI,
paanoTeNecKOmbl, BHeaTMoc(hepHast acTpOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

Conneynas cucrtema.

Comnrte. ConHeunast akTHBHOCTh. McTounuk sHeprun CosHIa U 3BE3]T.

3BE3/1bI, HX OCHOBHBIE XApAaKTEPUCTUKHU. Jluarpamma «CHEKTpalbHBIA Kjacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM MMOCJIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY JJIs
3BE3]] IVIABHOM  IOCJENOBAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
MPEJICTaBICHUSI O MPOUCXO0XKIEHUH U 3BoMoIK CoHIa U 3BE3/. DTarbl )KU3HU 3BE3.

Muneunsiii [1yTs — Hama ["anaktuka. [lonoxenue u neuxxenne Connua B ['anaktuke. Tumsl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa66na. Pazberanue ramaktuk. Teopus
bonbuioro B3peiBa. PennkroBoe nznyyeHue.

MacmtaOHas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmionenuss 3B€3nHOro Heba  HEBOOPY)KEHHBIM  IJ1a30M € KCIOJIB30BaHHEM
KOMIBIOTEPHBIX TMPWIOKEHUNH I OMpeAeNieHUus] TIOJOKEHUS HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be31s1 CEeBEPHOIo MOMymapus U spKue 3BE3/bI.

Hab6mronenus B Teneckon JIyHbl, TUTaHET, TYMaHHOCTEH U 3BE3THBIX CKOTUICHU.

Du3n4ecKuil MPaKTUKYM.

Crioco0bl u3MepeHus: pU3NIEeCKUX BEIWYUH C MCIOIH30BAHMEM aHAIOTOBBIX U HU(POBBIX
W3MEPUTEIBHBIX TPUOOPOB U  KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U



OTHOCUTEIIbHBIE  TOTPEIIHOCTH  W3MepeHud  ¢usnueckux BenuuwH. OIleHKa TpaHUI]
MOTPEIIHOCTEM.

[TpoBeneHNEe KOCBEHHBIX H3MEPEHUM, UCCIICIOBAHUN 3aBUCUIMOCTEH (DM3UYECKUX BEIHYMH,
IIPOBEPKa MPEAIOKEHHBIX TMIOTE3 (BBIOOpP M3 paboT, OMMCAHHBIX B TEMAaTHYECKHX pa3enax
«YYeHNYECKH HKCIIEPUMEHT, JTA00paTOPHBIE paOOTHI, TPAKTHKYM).

Oo6o0maronee NoBTOpPeHMeE.

O6oOmenne W cUCTEMaTHU3alus COJACpXKaHMUA  pa3leloB  Kypca  «MexaHUKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DIeKTpoauHamuKkay, «KomneOGaHus ¥ BOJHBDY,
«OCHOBBI  CIIEIMANIBHON TEOpPUHM OTHOCHTENbHOCTHY», «KBaHTOBas (Qu3uka», «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢Qu3uku u acTpOHOMUU B 3KOHOMHYECKOH, TEXHOJOTHYECKOW, COIUATBHOW U
STUYECKON cdepax AeATeIbHOCTH YelIOBeKa, pOjdb M MeCTO (U3UKH M acTPOHOMHUHU B
COBPEMEHHOM HAy4yHOM KapTHMHE MHpaA, 3HAYEHUE ONMCATEIIBHOW, CUCTEMaTU3UPYIOLIEH,
OOBSCHUTEIIBHOW M TPOTHOCTHYECKOW QYHKIHUHA (PU3HUECKOU TEOPUH, POJIb GU3HIECKOU TCOPUHU
B ()OPMUPOBAHUU TPEACTABICHUN O GU3MUECKON KapTHHE MHUpPA, MECTO (PU3MUECKON KapTHUHBI
MHUpa B 001IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbie CBS3H.

Wzydenue kypca ¢usuku yriayon€HHOro ypoBHS B 11 Kiacce ocyliecTBIsieTCsl ¢ yUE€ToM
COJIEpXKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMd MaTeMaTUKH, OWOJIOTHH, XHUMHH,
reorpauu ¥ TEXHOJOTHU.

MesicnpeOmemnvle  NOHAMUA, C6A3AHHbBIE C  U3YYEHUEM  MEMO0008  HAYYHO20
no3HanuA: SIBJICHUE, Hay4yHbIM akT, rumoreza, (Qusuyeckas BeIMYMHA, 3aKOH, TEOpUs,
HaOJII0JIEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJIENb, U3MEPEHUE, MOIPEUIHOCTH HU3MEPEHUI,
U3MEpUTENIbHBIE MPUOOPDI, HUPPOBas 1a00paTOpusL.

Mamemamuka: penieHre CUCTEMBbl ypaBHEHHH. TpuroHomerpuueckne (QyHKIUH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BekTopsl M HX
NPOCKIIMM HAa OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. IIpom3BOIHBIC AIIEMEHTAPHBIX (DYHKITHIA.
[Tpu3naku mo100us TPEYrOIbHUKOB, OIPEIEICHUE TUIOIAIU TUIOCKUX GUryp U o0bEMa Te.

buonozua: snekrpuyeckue sBIEHUS B KUBOM Npupoje, KoieOaTeNbHbIE IBUKEHHS B
KUBOM  HpPUPOAE,  DKOJOTMYECKHUE  PUCKM  TIpU  TPOU3BOJACTBE  3IJIEKTPOIHEPIHH,
AJIEKTPOMATHUTHOE 3arps3HEHHE OKPYXKAIOWIEH Cpepl, YIbTPAa3BYKOBas JHATHOCTUKA B
MEIUIIMHE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJIE.

Xumua: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MbI 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHATH3.

T'eozpaghusa: marHuTHBIE TONIOCa 3€MJIU, 3aJIEKU MArHUTHBIX Py, POTOCHEMKA 3€MHOU
MOBEPXHOCTH, ceiicmorpad.

Texnonocua: NpUMEHEHUE TTOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, HJIEKTPOBUTATENb
SAxobu, reHepaTop TMEPEeMEHHOTO TOKa, HHAYKIMOHHAs Tie4b, JUHHUHM OJJEKTpoliepenad,
AIIEKTPOJIBUraTeNlb, pajap, paJuONpUEMHHUK, TEJIEBU30p, aHTeHHa, TeiedoH, CBY-neus,
YIbTPa3BYKOBas JMArHOCTMKA B TEXHHUKE, IMPOCKUMOHHBIM amnmapar, BOJOKOHHAas ONTHKA,
CoJIHE4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, siIEpHasi JHEPreTUKA U SKOJIOTMYECKHE acTIeKThl
€€ pa3BUTHS.

[TNTAHUPYEMBIE PE3VYJIBTATHI OCBOEHU A ITPOI'PAMMBI [TO ®U3UKE HA YPOBHE
CPEIHEI'O OBLIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3VYJIbTATHI

JIMUYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/bTAaThbl OCBOCHUS ydeOHOro rnpeamera «Du3nka» JOIKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOLIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
NO3UIUEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHHX



yOeXIeHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
pacClIMpPEHNUE KU3HEHHOI'O OIBITA U OIBITA JESITEIBHOCTH B IIPOLIECCE PEATM3ALMU OCHOBHBIX
HaIPaBJIEHUH BOCHUTATEIbHOU E€ATEIIbHOCTH, B TOM YUCJIE B YACTHU:

IrPa)IAHCKOI0 BOCIIMTAHUA:

c(OPMHPOBAHHOCTh T'PAXKITAHCKOW MO3UIUN O00YYArOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUICKOro 00I1EeCTBa;

OPUHATHE TPATUIMOHHBIX  OOIIEUENIOBEUYECKUX TyMAaHUCTUYECKHX M JIEMOKPATHYECKUX
IIEHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO [JESTEIBHOCTh B HHTEpEcax TIpakJaHCKOro oOOIIecTBa,
y4acTBOBaTh B CaMOYIIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHUE B3aMMOJICHCTBOBAThH C COLMATBHBIMA MHCTUTYTAMH B COOTBETCTBHHU C MX (DYHKIMSAMH H
Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1EATEIbHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K IOCYAAPCTBEHHBIM CUMBOJIAM, JOCTH)KEHHUSM POCCUNMCKUX YYEHBIX B
obsactu (UMK U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOT0 MIOBECHMUS;

CHOCOOHOCTh OLEHMBATh CHUTYallUI0O W NPUHUMATh OCO3HAHHBIE PELICHMs, OPHUEHTUPYSICh Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B J€STEIbHOCTH YUEHOTO;
0CO3HaHME JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTOHUNBOro Oy IyIIero.

ICTETHYECKOr0 BOCTIMTAHUA:

JCTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYAs O3CTETHKY HAay4YHOIO TBOPYECTBA, IPUCYILETO
¢duznueckoil Hayke.

TPYAOBOI'0 BOCIIMTAHMSA:

MHTEpPEC K Pa3IMYHBIM cepaM MpodeccuoHAIbHON AESITeNbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢u3uKOil M TEXHMKOW, yMEHHME COBeplIaThb OCO3HAaHHBIA BBIOOp Oyaymied mnpodeccuun U
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHHIO M €amMoOOpa30BaHUIO B 0oONacTH (U3UMKU Ha
MPOTSHKEHUU BCEH KU3HU.

IKOJOTHYECKOr0 BOCTIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ JKOJOTMYECKOM  KYyJIbTYphl, OCO3HAaHUE TIJIOOAJBHOTO  XapakTepa
HKOJIOTHUECKUX MPobIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUH B OKPYXKAIOLIECH Cpele HAa OCHOBE 3HAHWS LEJeH
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciIMpeHre OImbITa JEATENIbHOCTH SKOJIOIMUYECKON HAaIlpaBICHHOCTH HAa OCHOBE HMEIOLIUXCA
3HaHUH 10 PU3MKe.

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
buznyeckoil HayKu;

OCO3HAHME LEHHOCTH HAayYHOW JesTeIbHOCTH, T'OTOBHOCTH B IPOLIECCE H3YYEHUs (UNKU
OCYIIECTBIISITh IPOEKTHYIO M HUCCIIEI0BATENIbCKYIO IEATEIbHOCTh UHIMBUYa IbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJoruueckue aeiicTBUA:



CaMOCTOSITENIHO ~ (pOPMYIUpOBaTh M aKTyaJU3UpoOBaTh MpoOieMy, paccMaTpuBaTrh &
BCECTOPOHHE;

OIPEAEIIATh LENU JEATENIbHOCTH, 331aBaTh IIapaMeTpPbl U KPUTEPUU UX JTOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;
pa3pabaTbiBaTh IUIAaH PEUICHUs MPOOJIEMBI ¢ YYETOM aHAIM3a WMEIOIIMXCS MaTepHaIbHBIX H
HeMaTepUalbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESIM, OLIEHUBATh
PHUCKU TIOCTIEACTBUI JESATENbHOCTH;

KOOPJAMHUPOBaTb U  BBIIOJHATH pabOTy B YCIOBUSIX PpEalbHOIO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBHS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX POOIIEM.

Bba3zoBble uccienoBareibckme 1eiCTBUS:

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MMOHATUSAMHU U METOAaMU (PU3NIECKOI HAyKH;
BJIa/IETh HaBbIKAMHU yue€OHO-UCCIIEIOBATENLCKON U TPOEKTHOM J1eATeIbHOCTH B 007aCTH (PU3UKH,
CIIOCOOHOCTBIO M T'OTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELIEeHUs 3aaad
bu3UYECKOro cofepKaHusl, IPUMEHEHHUIO Pa3IUYHBIX METO/I0B TO3HAHMS,

BJIAQJIETh BUJAMM JEATEIBHOCTH 10 TMOJIYYEHHIO HOBOTO 3HAHUS, €ro WHTEpPIpEeTalNH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsX, B TOM YHCIE MpPH
CO3/IJaHUHU Y4EOHBIX MTPOEKTOB B 00J1aCTH (HU3UKH,

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYaIM3UPOBATh 3a7auy, BBIABUTATh TUIIOTE3Y €&
pelIeHUs, HAXOIUTh apryMEHThI JUIsl 1I0Ka3aTelbCTBA CBOMX YTBEPXKACHUM, 3a/1aBaTh apamMeTpsl
U KPUTEPUU PELICHHUS,

AQHAJIM3UPOBAThH NOJYUYEHHBIE B XO/€ PELICHUS 3aJaud Pe3yJbTaThl, KPUTUYECKH OLIEHUBATH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (POpPMYTUpPOBaTH COOCTBEHHBIC 3aJlaud B OOpa30BaTEIbHON NEATEIBHOCTH, B TOM
qrclie MPU U3YYCHUU (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTHUUYECKYIO 001aCTh KU3HEACITEbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4uH, TOIyCKAIOIINE albTEepPHATUBHBIEC PELLICHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HaBbIKaMU IOJIy4€HUS UH(pOpMaMU PU3NYECKOTO COAECPKAHUS U3 HCTOUHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEIIBHO OCYILECTBIATh IOUCK, AHAJIN3, CHCTEMATH3aLUI0 U HHTEPIPETALUIO
MH(pOpMallUU Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

MCIIOJIb30BaTh CPEJCTBA MH(OPMALMOHHBIX M KOMMYHUKAllMOHHBIX TEXHOJOTHI B pELIEHUU
KOTHUTHBHBIX, KOMMYHMKATUBHBIX M OpPraHM3aLMOHHBIX 3a/ad C COOJI0ZCHHEM TpeOoBaHUN
APrOHOMHUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECYpPCOCOEpExKEHHS, TPABOBBIX U ITHUECKUX
HOPM, HOpM MH(OpPMAIIMOHHON 0€3011aCHOCTH;

co3/aBaTh TEKCThl (PU3MUYECKOTO COJEp’KaHUS B pa3iMYHbIX (popmarax ¢ y4€TOM Ha3HAYEHUS
uHpOpMaLlMM ¥ IeJIeBOM ayJUTOpUH, BBIOMpas ONTUMAIbHYIO (OpMy MpeacTaBieHUs U
BU3YaIH3al1H.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBUSA:

OCYIIECTBIISATH OOIIEHHE Ha ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIMH U CMSATYATh KOH(DIUKTHI,

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHMBHUIyaIbHON paboThI;

BbIOMpaTh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBHII C y4€ToM OOLIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4JI€Ha KOJUIEKTHBA;



MPUHUMATH 1I€JIM COBMECTHOM AESATEIHbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH IEUCTBUS 1O
€€ JOCTI)KEHHUIO: COCTaBJISITh IUIAH JEWCTBUM, pacClpelnesiarb pOJM C YYETOM MHEHUM
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJIa/Ja M KaXKJIOTO Y4YacTHHKA KOMaHIbl B OOIIMI pe3yabTaT IO
pa3pabOoTaHHBIM KPUTEPUSIM;

IpejjiaraTb HOBBIE IIPOEKThI, OLEHUBATh HAEH C NO3WLMUU HOBHM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE MOBEACHUE B PA3JIUYHBIX CUTYalHUsAX, MPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.

PeryasiTuBHbIe YHHBEpPcAJIbHbIe YUeOHbIE 1eiiCTBHS

Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBJISATh IO3HABATENIbHYIO JESITENbHOCTh B oOOnactu (U3UKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (DOPMYIIMPOBATH COOCTBEHHEIC 3a/1a4H;
CaMOCTOSITEJIBHO COCTAaBIISATh IUIAH pELIEHUs pacy€THBIX W KadyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIMsIM;

pacuupsaTh paMKH y4eOHOTO MPeMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeJIaTh OCO3HAHHBIM BBIOOP, APTYMEHTHpPOBATh €ro, Oparh Ha ceOsS OTBETCTBEHHOCTH 3a
pElLICHHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO IPYAULMU B 00sacTH (UBMKH, TMOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTb OIICHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMU TIO3HABATEIHHOW PEIICKCUM KaK OCO3HAHHS COBEPINACMBIX ACHCTBHHA WU
MBICJIUTEIIbHBIX MIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

MCIIOJIH30BATh MPUEMBI pedISKCHH JIJIsl OIIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YyIbTAaTOB JICSITCIHHOCTH;

MPUHUMATH Ce0sl, TOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBBI M apTyMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpouecce mocTukeHUsT TUYHOCTHBIX PE3YJIbTaTOB OCBOCHUSI MPOTPAMMBbI MO (PU3UKE IS
YPOBHSI CpeHero oOIIero o0pa3oBaHUs y OOYUYaAIOIIUXCS COBEPIIEHCTBYETCS SMOIMOHAIBHBIN
WHTEJUICKT, MPEe/oiaraomuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIONIEr0 CIIOCOOHOCTh TOHHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJIETh HAIPABJICHUS PAa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU Cepbl, OBITH YBEPEHHBIM B ce0€;
CaMOPETYJIMPOBAHHUSI, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJIEHNE, CIIOCOOHOCTh aJallTUPOBATHCSA K OMOLUOHAIBHBIM W3MEHEHUSIM U MPOSBISATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIFOYAOIICH CTPEMIICHNE K JTOCTIXKCHHIO LIETTH U YCIIEeXY, ONTUMH3M,
WHULIMATUBHOCTh, YMEHUE AEHCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CIMOCOOHOCTh TOHMMATh ASMOIMOHAIBHOE COCTOSHUE JAPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;
COITMAPHBIX HABBIKOB, BKJIIOYAIONINX CIOCOOHOCTh BBICTpAWBaTh OTHOIIEHUS C JIPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3peiaTh KOHQIUKTHL.

[MPEAMETHBIE PE3VYJIBTATHI



K konmy oOyuenust B 10 knacce npeIMeTHbIE pe3yJabTaThl HAa YIIIYOJEHHOM YPOBHE JOJDKHBI
OTpakaTb c(HOPMUPOBAHHOCTh Y OOYUAIOIIMXCS YMEHUI:

NOHUMATh POJIb (PU3UKU B SKOHOMHYECKOH, TEXHOJIOTUYECKOH, 3KOIOTUIECKOM, COIMATbHON U
ITHUYECKON cdepax NesTeIbHOCTH YEJIOBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHON Hay4HOM
KapTHHE MHUpa, 3HAYCHHE OMNHCATENbHOM, CHUCTEeMAaTU3UPYIOIIEH, OOBSCHUTEIBHONH U
IPOTHOCTUYECKON (GYHKUMH (U3MUECKOH TEOpHUM — MEXaHWMKH, MOJIEKYJISpHOH (U3HMKU U
TEPMOJMHAMHKH, POJIb (U3NUECKON TeopuH B (OPMHUPOBAHUU TPEACTABICHUN O (PHU3MUECKON
KapTUHE MUPa;

pa3nuyath yCJIOBUS NPUMEHUMOCTH MoOJeNed (U3NYECKHX Tel M IPOLECCOB (SBICHUH):
UHepLMalbHas cucTeMa OTcuéra, aOCONIIOTHO TBEPAOE TeElO, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJIHOE TMajJieHue, abCONIOTHO yrpyras nedopmarus,
abCOJIIOTHO yNpyroe M aOCOJIIOTHO HEYNpPYroe CTOJIKHOBEHHUS, MOJAEIM ras3a, >XKHUAKOCTH U
TBEPAOro (KPUCTAJUIMUECKOIO0) Teja, WACalIbHBIM ra3, TOYEUHBI 3apsiji, OJHOPOIHOE
JNEKTPUYECKOE T10JIE;

paznuuath ycioBHs (TpaHMIlbl, 00JIACTH) NMPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHHUMATH
BceoOIui xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB W OTPaHUYEHHOCTb HUCIOJIb30BaHMS YACTHBIX
3aKOHOB;

aHAJTM3UPOBaTh M OOBSCHATh MEXaHHYECKHE MPOLECChl M SBIEHUS, HCIOJb3YS OCHOBHBIE
MOJIO)KEHUSI U 3aKOHbl MEXAHUKU (OTHOCUTEIBHOCTh MEXaHMYECKOTO JBMXKEHUS, (HOPMYJIbI
KHHEMAaTUKU DPABHOYCKOPEHHOI'O JBMXKEHMsI, NpeoOpa3oBaHus [amunes Ans CKOPOCTH U
nepeMenieHus, 3akoHbl HbroTOHA, MPUHLMI OTHOCHUTENbHOCTH ['anmmiies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHbl COXPAHEHUs UMITYJIbCA U MEXaHMYECKOW SHEPruu, CBA3b pabOThI CHJIBI C
U3MEHEHHEM MEXaHWYECKOW OHHEpPruM, YCJIOBHUS paBHOBECHs TBEPAOro Teia), MHpU ITOM
MCIIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCJIOBHs INPUMEHMMOCTH
(Gu3HYECKUX 3aKOHOB: MpeoOpa3oBanmii ['ammies, BTOPOTO M TPEThero 3akoHOB HprOTOHA,
3aKOHOB COXPAHEHUS UMITYJIbCa U MEXaHUYECKON YHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;
AHAIN3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHI U SBJIEHUS, UCIIOIb3Ys] OCHOBHBIE MOJIOXKEHUS
MKT u 3aKkOHBI MOJIEKYISAPHON (PU3UKK U TEPMOJMHAMUKH (CBSI3b IaBJICHUS UIE€ANBHOTO ra3a co
CpeHEW KMHETUYECKON SHEPruel TEIUIOBOrO JBHUKEHUS W KOHLEHTpALMEH €ro MOJIEKYJ, CBA3b
TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KNHETUUECKON SHEPTUEl TEIIOBOrO IBUYKEHUS €r0 YacTHUlLL,
CBSI3b JIaBJICHUS MJI€ATbHOIO T'a3a ¢ KOHLEHTpalKel MOJIEKYNl U €ro TeMIepaTypoi, ypaBHEHUE
MenneneeBa—Kuanelipona, nepBblii 3aKOH TEPMOAVHAMMKH, 3aKOH COXPAaHEHUS HDHEPIUM B
TEIUIOBBIX IIpolieccax), IpPHU OSTOM HCIIOJIb30BATh MAaTEMaTHUECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh yCJIOBMsI IPUMEHUMOCTH ypaBHeHUsI MenneneeBa—KianelipoHna;

AQHAIN3UPOBATh U OOBACHATH IJIEKTPUUYECKUE SIBJICHUS, MCIOJb3ysl OCHOBHBIE IMOJOXEHUS U
3aKOHBI DJIEKTPOJUHAMHUKU (3aKOH COXpPAHEHMs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyioHa,
MNOTEHLUATBHOCTD 3JIEKTPOCTATUUECKOTO MOJISI, IPUHLUI CYHEPIIO3ULIUU IEKTPUUECKUX MOJIEH,
IIPY 3TOM YKas3blBasl YCJIOBUS NPUMEHUMOCTH 3akoHa KyiloHa, a Takke MPaKTHUYECKU Ba)KHbIE
COOTHOLIEHUS: 3aKOHbI OMa i ydacTKa LIeNH U JUIsl 3aMKHYTOW 3JIEKTPUYECKON LIENH, 3aKOH
Jbxoyns—Jlenna, npasuna Kupxroda, 3axonst @apazaes 1is 3IEKTPOIIN3a);

ONKCHIBATh (PU3NUYECKHE MPOLECCH U SBJIEHUS, UCIONIb3YS BEIMYUHBI: MIEpEMEIEHUE, CKOPOCTh,
YCKOpPEHHUE, UMITYJIbC T€Ja U CHUCTEMBI TEN, CHJIA, MOMEHT CHWJIbI, JaBJICHHUE, MOTEHIMAIbHAS
SHEprusi, KHHeTUYeCcKasi SHeprus, MeXaHu4eckasi SHeprusi, paboTa CuIIbl, HEHTPOCTPEMUTEIHHOE
YCKOpPEHUE, CUJIa TSKECTH, CUjla YIPYTOCTH, CHJIa TPEHUSI, MOIIIHOCTh, SHEPTHs B3aUMOIEHCTBUS
Tena ¢ 3emuéil BOM3U €€ MOBEpXHOCTH, SHEPTHUS yIpyroi aedopManuu nNpy>KUHbI, KOJIUYECTBO
TEIUIOTHI, a0CONIOTHAs TeMIeparypa Tena, padoTa B TEpMOJUHAMUKE, BHYTPEHHSS SHEPIrus
UJEabHOT0 OJIHOATOMHOTO Ta3a, paboTa WIealbHOTO ra3a, OTHOCUTENbHAs BIAXKHOCTh BO3/yXa,
KII/] naeanpHOro TEMIOBOIO ABUTATENS; dJIEKTPUUECKOE M0JI€, HAPSHKEHHOCTD 2JIEKTPUUECKOTO
MoJIsl, HANmpsDKEHHOCTH MOJSI TOYEUHOTO 3apsia WM 3apsHKEeHHOro Iapa B BakyyMe U B
JUDJIEKTPUKE,  TOTEHUUAJl  IEKTPOCTATUYECKOTO  MOJs,  Pa3HOCTb  IOTEHIIMAJIOB,



AJNIEKTPOJIBIIKYINASI CUJIa, CUJIa TOKA, HANpsDKEHHE, MOIIHOCTh TOKA, 3JEKTpUYecKas EMKOCTh
IIJIOCKOTO KOHJIEHCATOPa, COMPOTUBIICHUE YJaCTKa LENU C MOCIEN0BATEIbHBIM U MMapauIeIbHBIM
COEIMHEHUEM PE3UCTOPOB, SHEPT U MEKTPUUYECKOTO M10JIsI KOHJAEHCATOPa;

OOBSACHATH OCOOCHHOCTH MPOTEKaHWUsS (PU3UUECKUX SBJICHHI: MEXaHHMYeCKOe JIBH)KEHUE,
TEIUIOBOE JIBIDKEHHE YAaCTHIl BEIECTBA, TEIUIOBOE pPaBHOBECHE, OpPOYHOBCKOE JBH)KEHUE,
mubdy3us, ucnapeHue, KUNEHHE ¢ KOHJEHCAllMs, I[UIaBJIeHHEe U  KpUCTAJLTU3alus,
HAIpPaBJIEHHOCTh TEIUJIONEPENayH, 3JICKTPU3aLUs TeJ, SKBUIOTEHUUAIBHOCTh IOBEPXHOCTU
3aps’KEHHOI0 MTPOBOJIHUKA;

NPOBOJIUTH HCCIICOBAaHUE 3aBHCUMOCTH OJHOM (DU3UYECKON BEIMYMHBI OT JPYro ¢
UCIIOJIb30BAaHUEM MPAMBIX H3MEPEHHM, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yNbTaThl TOMYYEHHOW 3aBHCHUMOCTH (DU3MYECKHX BEIMYMH B BUAC TpadUKOB C YYETOM
a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, IeTIaTh BHIBOABI IO PE3yJIbTaTaM HCCIIEI0BaHUS;
MPOBOANTH KOCBEHHBIC U3MEPEHHS (PU3UYECCKUX BEIMYWH, MPU 3TOM BBIOMPATH ONTHMATBHBIN
METOJI M3MEpEHHs, OIEHUBATh AaOCOJNIOTHBIE M OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUN;

MPOBOJIUTH OMBITHI IO TPOBEPKE MPEIIOKEHHON THUIIOTE3bl: IUIAHUPOBATH JKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYYEHHbIE PE3YyJIbTaThl U AENaTh
BBIBOJ] O CTaTyCe MPEI0KEHHON TUIIOTE3BI;

coOroaaTh mpaBmia 0E30MacHOTO TPyJa MPHU MPOBEICHUU HCCIICIOBAHUN B paMKax y4eOHOTO
JKCIIEPUMEHTA, NPaKTUKyMa M Y4eOHO-HCCIEeIOBATENIbCKOW M IMPOEKTHOM NeATEIbHOCTH C
UCTIOJIF30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPAaTOPHOTO 000PYAOBaHUS;

pemate pacuéTHbIE 33aJa4d C SIBHO 33/IaHHOM M HESBHO 3aJaHHOW (PU3MUECKON MOJIeNbl0: Ha
OCHOBAaHHWM aHaJIHM3a YCJIOBHUA OOOCHOBBIBATH BBHIOOp (HU3MUECKOW MOJENH, OTBEYAroIel
TpeOOBaHUSM 3a/ayd, OPUMEHATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl
¢u3nyeCKUX TEOpUM IMpU HCIOJIB30BAHMM MATEMaTHYECKHMX METOJOB pelIeHUs 3ajad,
MPOBOJIUTh pPacy€Tbl HAa OCHOBAaHMM HMEIOIIMXCA [AHHBIX, aHAJU3UPOBATh PE3YNbTaThl U
KOPPEKTUPOBAaTh METO/IbI PEIICHUS C YYETOM IOJIyYEHHBIX PE3YJbTaTOB;

peliaTh KayecTBEHHbIE 3aJauu, TPeOyIolue MPUMEHEHHUsS 3HAHUIM M3 pa3HbIX pa3fesioB Kypca
¢u3MKM, a TaKKe MHTETPAllUM 3HAHUM U3 JPYrMX MPEAMETOB €CTECTBEHHO-HAyYHOTO LUKJIA!
BBICTPAMBaTh JIOTUYECKYIO IIEMOYKY pacCyXJEHUHl C ONOpOod Ha W3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECKUe SBICHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHWUS I OOBSICHEHHS OCHOBHBIX MPUHIUIOB pPabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOUTH MPUMEPHI BKJIaJ]a POCCHICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
AHAIM3UPOBATh M OIEHUBATh IOCIEICTBUS OBITOBOW W TPOM3BOACTBEHHON NEATEIbHOCTU
YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUECKUMU TPOIIECCAMH, C MO3UIIMA IKOJIOTHUYECKOM 0€30MacHOCTH,
MPEACTABICHUI O palMOHAIBHOM HPHUPOIOINOIb30BAHUM, & TAKXKE Pa3yMHOM HCIIOJIb30BaHUU
JTOCTH>KCHU I HAYKH M TEXHOJIOTHH TS JATbHEHIIIETO pa3BUTHS Y€JI0BEUECKOTO OOIIECTBA;
NPUMEHSTh pa3JIU4YHbIe CIOCOOBI PAa0OTHI ¢ HHpOpMAIUEH (U3HUUECKOTO COAEpPKAHUS C
HCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHM, MPU 3TOM HCIOJIB30BATh
COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTUU I TOWCKA, MEepepaboTKU U TMPEeabSIBICHUS
y4eOHOW ¥ Hay4HO-TIOMYJSpHOW WHQOpManuM, CTPYKTYPHUPOBAHHS W HWHTEPHIpPETALUU
uH(pOpMallMK, TIONYyYEeHHOW U3 Pa3IMYHBIX HWCTOYHUKOB, KPUTUYECKH AaHAIM3UPOBATH
MOJIy4aeMyto HH(POPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHHUKA HHPOPMAIIHH;

MPOSBIISATE OpPraHU3AIMOHHBIE W TO3HABATEJIbHBIE YMEHMSI CaMOCTOSTEIBHOIO MPHOOpETEeHUs
HOBBIX 3HAHHI B MPOIIECCE BHIMOTHEHUS MPOSKTHBIX U YUeOHO-UCCIIEIOBATENLCKUX padoT;
paboTaTh B TpyINIE C HCIOJHEHHWEM pPa3jMYHbIX COLHUAIBHBIX pOJIeH, IMIaHUpPOBaTh pPaldOTy
CPYIIIbI, PAalMOHATIBHO PACHpPEAENATh NEATeIbHOCTh B HECTAHJAPTHBIX CUTYAlUAX, aJ€KBATHO
OLICHMBATh BKJIAJ KaX/I0r0 U3 YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTpUBaeMOi poOIeMbl;



IPOSIBJIATE MOTHUBALMIO K Oynymied mpodecCHOHAIbHOM AEATENbHOCTH MO CIEHATBbHOCTSIM
(UBUKO-TEXHUUECKOTO MPOPUIISL.

K konmy oOyuenust B I1 knacce npeaMeTHbIE pPe3yJabTaThl HAa YIIIYOJEHHOM YPOBHE JOJDKHBI
OTpakaTb c(HOPMUPOBAHHOCTb Y OOYUAIOLIUXCS YMEHUIA:

MOHUMATh POJIb (PU3UKA B IKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIMAILHOW M ITHYECKOU
cdepax IesTeIbHOCTH YeJIOBEeKa, POJib U MECTO (PM3UKU B COBPEMEHHON Hay4YHOM KapTHHE MUDA,
pOJb ACTPOHOMHM B TPAKTHUECKOW JEATEIHHOCTH 4YelIOBeKa W JaJbHEHIIeM Hay4dHO-
TEXHUYECKOM DPa3BUTHM, 3HAUCHHME OIUCATENbHOM, CHCTEMaTU3UpYIOUIeH, OOBACHUTEIbHON U
MPOTHOCTUYECKOW (PYHKIMIA (PU3NIECKONW TEOpUU — DICKTPOAMHAMHKH, CIICIIMATBLHOW TEOpHUU
OTHOCHUTEJIbHOCTH, KBaHTOBOM (u3uku, ponp ¢uznyeckoil Teopun B  (HOPMHPOBAHUU
npeCcTaBiIeHu 0 (PU3MUECKOl KapTUHE MHUPa, MECTO (PU3NYECKON KapTUHBI MHUpa B OOIIEM PAILY
COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX MIPEJICTABICHUI O IPUPOJIE;

pa3nnyath yCJIOBUS NPUMEHUMOCTH MoOJeNed (U3NYECKHX TeNl M IPOLECCOB (SIBICHUH):
OJITHOPOJHOE 3JIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE IOJIs, FapMOHHUYECKHE KojeOaHMs,
MaTeMaTHYECKUH MAasTHUK, WACAIBHBIA TPYXHHHBIA MAasTHUK, TapMOHUYECKHE BOJIHBI,
ueanbHbIi KonebaTenbHbI KOHTYp, TOHKas JIMH3a, MoJeled aroma, aTOMHOro sapa u
KBAHTOBOM MOJICITH CBETA;

pasnnyath yciaoBus (TpaHMLbI, 00JacTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHUMATh
BceoOImuMit xapaktep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH MCIOJIB30BAHUS YACTHBIX
3aKOHOB;

AQHAJTM3UPOBATh U OOBSACHATH AIIEKTPOMArHUTHBIE MPOIECCHl M SBJICHHS, HCIIONB3YSI OCHOBHBIE
HOJIOKEHHUS W 3aKOHBl DJIEKTPOJAMHAMHMKM M CHEIMaIbHON TEOpUH OTHOCUTEIBHOCTH (3aKOH
COXpaHEHHsI JEKTPUIECKOTO 3apsna, cuia Amiepa, cuia JlopeHma, 3aK0oH 3JIeKTPOMarHuTHON
uHAYKIMY, npaBwio Jlenna, cBa3p D/IC caMOMHIYKIMU B 3JIEMEHTE 3JIEKTPUUYECKON LIeNu CO
CKOPOCTBIO HM3MEHEHHs CHJIBl TOKAa, IIOCTYJAThl CIECHUAIBHON TEOPHH OTHOCHUTEIBHOCTH
DlHIITeHA);

aHATM3UPOBAaTh W OOBSICHITH KBAaHTOBBIC IIPOLIECCHl W SIBICHUS, HCIIONB3YS ITOJIOKEHUS
KBaHTOBOHM ¢u3uku (ypaBHeHue DHIITEHHA U1 GoToaddexra, mepBblii U BTOPOH MOCTYIAThI
bopa, mnpuHuMn cooTHOIIEHUs HeomnpeaenéHHocTe ['ei3enOepra, 3akOHBI COXpaHEHUS
3apsI0BOTO M MAacCOBOTO YMCEN M SHEPruM B SJEPHBIX PEAKLUAX, 3aKOH PaTUOAKTUBHOTO
pacriana);

ONHUCBHIBATh (PU3MYECKHE TMPOLECChl W SBICHHS, MHCIOJb3Ysl BEJIWYMHBI: HaNpsHKEHHOCTh
AIIEKTPUUYECKOTO TIOJISA, TOTEHIHAN JJIEKTPOCTATHUYECKOTO TIIOJIsA, pPa3sHOCTh MOTEHIMAJIOB,
ANIEKTPOABIDKYIIAsT CUJIa, MHAYKIMS MAarHUTHOIO TOJs, MarHUTHBIA TOTOK, cwia Awmrepa,
WHIYKTHBHOCTD, JJIEKTPOJBIDKYIIAS CHJIA CAMOMHAYKIMHM, OJHEPrus MarHUTHOTO IIOJIS
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUI MMITYJIbC, TOJIHAS SHEPTUs, SHEPTUs MOKOsI CBOOOHOM
YaCTHUIIBI, SHEPTHUS M UMITYJIEC (POTOHA, MACCOBOE YMCIIO H 3apsi/l SApa, SHEPTHUS CBSI3H SIpa;
OOBSICHATh OCOOCHHOCTH NPOTEKAHUS (PU3MUECKUX SBICHUM: 3JIEKTpOMarHuTHAs WHIYKIHS,
CaMOMHIYKIIHS, Pe30HAHC, HHTePPEPEHIINS BOJH, AU(PaKIUs, TUCTIEPCHs, TIOJTHOE BHYTPEHHEE
oTpaxkeHue, Gporoanekrpuueckuii ¢ ekt (horoaddexr), anbda- u 6era-pacnaasl saep, ramma-
U3JTy4eHHUE siep, GU3NIecKre MPUHIIMITEI CIEKTPATBHOTO aHAIN3a U paboTHI Jla3epa;

OTpeNieNIATh HalpaBlIeHWe UHIYKIMU MarHUTHOTO IOJIs MPOBOJHHUKA C TOKOM, CHJIBI AMIlepa U
cuibl JIopeHiia;

CTPOUTH M300paXKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKaJIoM, TOHKOM JIMH30H, U pacCUUTHIBATh €TI0
XapaKTePUCTHKH;

IPUMEHATh OCHOBOIOJIAraloNe aCTPOHOMUYECKHUE MOHATHUS, TEOPUU M 3aKOHBI JUIS aHAJIM3a U
00BsICHEHUST (PU3WYECKHUX MPOIECCOB, NMPOMCXOIMNX B 3BE3AAX, B 3BE3AHBIX CHCTEMax, B
MEXTaJIlaKTHUECKOM cpe/ie; IBUKEHUsI HeOECHBIX Tell, SBOJIIOLINY 3BE3 U BeenenHoii;
NIPOBOJUTH HWCCIIEOBAaHUE 3aBHCUMOCTEH (PH3MUECKUX BEIMYMH C HCIOJE30BAaHHEM MPSIMBIX
U3MEpEHUl, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATh pe3yIbTaThl IMOJYYECHHOMH



3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BHJEC TPAPUKOB C YIETOM aOCOTIOTHBIX MOTPEUTHOCTEH
WU3MEPEHM, J1eJaTh BBIBOJIBI IO pe3yibTaTaM UCCIIEIOBAHMS;

MIPOBOANTH KOCBEHHBIC U3MEPEHHS (PH3UYECKUX BEIMYWH, NMPU 3TOM BBHIOMPATH ONTUMATBHBIN
METOJI M3MEpEHMs, OIEHUBATh AaOCOJIOTHBIE M OTHOCHUTEIbHBIC MOTPEIIHOCTH IMPSAMBIX U
KOCBEHHBIX U3MEPEHHUH;

MPOBOJIUTH OMBITHI IO TIPOBEPKE MPEIIOKEHHON THUIIOTE3bl: IUIAHUPOBATH HKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJIYYEHHBIE PE3yJIbTaThl U JENIaTh
BBIBOJ| O CTaTyCe MPEUI0KEHHON TUIIOTE3BI;

OMUCHIBATh METO/IbI MOJYYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofaTh mpaBuiia 0€30MacHOrO TpyJa MPU MPOBEICHUU HCCIEIOBAaHUN B paMKax y4eOHOTO
OKCIEPUMEHTA, MPAKTUKyMa U Y4eOHO-HCCIEIOBATEIbCKOH W TPOEKTHOW JEATEIBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemath pacu€THbIE 3a/la4M C SBHO 3aJlaHHOH M HESBHO 3aJlaHHON (PU3NYECKON MOAETbIO: Ha
OCHOBaHUM aHajM3a YCJIOBUS BBIOUpATh (PU3NYECKUE MOJEIH, OTBEYAIOLIUe TPeOOBaHUSIM
3a/1a4¥, MPUMEHSTH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH H IOCTYJIAThl (PU3UYECKUX TCOPUH TpU
UCIIOJIb30BAaHUHM MAaTEMaTUYECKUX METOJIOB PEIICHUS 3a7a4, IPOBOJUTh PACUETH HA OCHOBAHUU
UMEIOIINXCS JIAaHHBIX, AHAJIM3UPOBATH PE3YyJIbTaThl M KOPPEKTHUPOBATH METOIbl PEIICHUs C
Y4€TOM MOITYYEHHBIX PE3YJIbTaTOB;

peliath KayecTBEHHbIE 3ajauyd, TpeOyrollue NPUMEHEHUsl 3HaHUM U3 pa3HbIX pa3lesioB Kypca
bu3nkK, a TaKkKe MHTETpallud 3HAHUM M3 JIPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO LHUKIIA!
BBICTpAauBaTh JIOTMUECKYK0 LEHNOYKY PpACCYKIEHUH C ONOpOM Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMUSI I OOBSICHEHMS OCHOBHBIX IPUHIUIOB pPaOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOHUCTB M TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOAUTH IPUMEPHI BKJIAJIa POCCHICKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
AQHIN3UPOBAaTh M OLEHUBATh IIOCJIEJICTBUS OBITOBOW M MPOM3BOACTBEHHOHN J€ATEIbHOCTU
YeN0BEeKa, CBA3AHHON ¢ (DU3MUECKUMHU MPOIIECCaMU, C MO3UINI IKOJIOTHYECKOW 0e30MacHOCTH,
NPEJICTAaBICHUA O palMOHAJIBLHOM MPUPOJONOIb30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU
JTOCTHIKEHUI HayKU U TEXHOJOTUH /ISl JalbHEHIIIero pa3BUTHS YeTI0OBEUECKOro 00IIeCcTBa;
MPUMEHATh pa3iudHble CHocoO0bl paboThl ¢ uHOpManuendn (U3NYECKOTO COICPKAHUS C
HCIIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTUH, TMPH 3TOM HCIHOIB30BaTh
COBpEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJOTUU Ui TOUCKA, NEepepaboTKU U TpeabSBICHUS
yueOHOM ¥ HAyYHO-TIOMYJISIpHOM HWHPOpMAIUU, CTPYKTYPUPOBAHUS ¢ HUHTEpIIpeTaluu
uHpopMaIMK, TMONYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH AaHAJIM3UPOBATh
MoJTy4aeMyro HH(POPMAIIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK U Ha OCHOBE aHaJN3a UCTOYHHKA UHPOpMAIHH;

MPOSIBIISATE OPraHU3AIMOHHBIE W TIO3HABATENbHBIE YMEHHS CaMOCTOSTEIHHOTO MPHOOpETeHUs
HOBBIX 3HAHUI B Mpoliecce BHIMOIHEHUS IPOEKTHBIX U y4EOHO-UCCIIEIOBATENBCKUX padoT;
paboTaTh B TpYINIE C HCIOJHEHHWEM pPa3IMYHbIX COIUANBHBIX pOJIeH, MIAHUPOBATh PabOTY
TPYIIIBI, PAallMOHATIFHO PACIPEACIATh NEATeIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJeKBaTHO
OIICHUBATh BKJIA] KQX/I0TO U3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMaTpUBaeMON TPOOIIEMBI,
MPOSBIATE MOTHBAIMIO K Oynymied npodeccuOHANbHOM IESTENbHOCTH IO CHENUAIbHOCTSIM
(U3HUKO-TEXHUYECKOTO MPOQUIIS.






TEMATHYECKOE INTAHUPOBAHMUE
10 KJTACC

Ne i/t

HanmenoBanmne Pas3aciioB 1 TCM IIPOTrpaMMbI

KomngecTBo yacos

|Bcero|| KonTponbHbie paboThl || [IpakTuueckue paboThI |

DnekTpoHHbIE (IU(PPOBHIE)
o0pazoBaTeNbHBIE PECYPChI

[Pasnen 1. HAYUHBIIA METO/I IO3HAHMSI IPUPO/IbI

|1.1 ||HaquLH71 METO/ IMO3HaHUS IPUPOIBI || 6 “ “ ||
|I/IToro 0 pasaeny || 6 ||

IPazzen 2. MEXAHUKA

|2.1 ||KI/IH€MaTI/IKa || 10 || 1 || ||
|2.2 ||I[HHaMHKa || 10 || || “
|2.3 ||CTaTI/IKa TBEPAOIO Tesa || 5 || 1 || ||
|2.4 ||3aKOHBI COXPAHEHUS B MEXAHUKE || 10 || 1 || ||
|I/IT0r0 110 pasjeiny || 35 ||

|Pa3zle.11 3. MOJIEKVYJISIPHASA ®PU3UKA U TEPMOJINHAMUKA

|3.1 ||OCHOBBI MOJIEKYJIIPHOKMHETHYECKON TEOPUHU || 15 || 1 || ||
|3.2 ||TepMO,[[I/IHaMI/IKa.TeHIIOBI>Ie MAalIUuHBI || 20 || 1 || ||
3.3 ArperatHbie cocTosiHus BemecTBa. Da3oBbie 14 1

MIEPEXO/IbI
|I/ITor0 o pazaeny || 49 || |
|Pa3z1e.11 4. JIEKTPOJANHAMUKA |
|4.1 ||3neKTqueCKoe noJie || 24 || 1 || || |
|4.2 ||HOCTO;IHHLH71 JIIEKTPUYECKUH TOK || 24 || 1 || || |
|4.3 ||TOKI/I B Pa3iIMYHBIX Cpenax || 6 || || || |
|I/ITor0 10 pasJieny || 54 || |
|Pa3}1e.11 5. PUSUYECKUM TPAKTUKYM |
5.1 Du3nYeCcKUil IPAKTUKYM 16 16




Ne /it HaunmenoBanue pa3zienoB U TeM NporpaMMbl

KonnuecTtBo yacoB

|Bcero|| KoHTposibHBIE PabOTHI || [IpakTrueckue paboThI |

OnexkTpoHHbIE (IUPPOBHIE)
o0pazoBaTeNIbHBIE PECYPChI

|I/ITor0 o pazjaeny || 16 ||

|PesepBH06 BpeMs || 10 || || ||

|OBIIEE KOJIMYECTBO YACOB 10 [IPOTPAMME || 170 || 8 I |

11 KJIACC

Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl | KonmuectBo wacos | OnexTpoHHbIE (IUPPOBEIC)
n/n |Bcero|| KontpossHbIe paboThI || [TpakTrueckue paboThI | 06pasoBaTeNIbHbIE PeCypChl

IPazzen 1. JJIEKTPOJIMHAMMKA

|1.1 ”MaI‘HI/ITHOC oJIe || 14 || || ||
|1.2 ||3JI€KTpOMaFHI/ITHa$I WHIYKIUS ” 13 || 1 || ||
|I/ITor0 O pa3ieny || 27 ||

IPaznea 2. KOJIEBAHMSI M BOJIHBI

|2.1 ||MexaHquCKI/Ie KoJje0aHus || 10 || || ||
|2.2||3neKTp0MarHHTHLIe KoseOaHus || 15 || || ||
|2.3 ||MexaHI/IquKI/Ie U DJIEKTPOMArHUTHBIE BOJIHBI || 10 || 1 || ||
2.4||OnTKa | 25 | 1 I |
|I/ITor0 10 pasjeny || 60 ||

|Pa3zle.11 3. OCHOBBI CIEIIUAJIbHON TEOPUM OTHOCHUTEJIBHOCTHA

13.1]|OcroBE CTO L5 | 1 I I
|I/IToro 0 pazaeny || 5 ||

|Pa311en 4. KBAHTOBAS ®U3UKA

|4.1 ||Kopnyc1<ynﬂpHo—BonHOBoﬁ JyaJi3M || 15 || || ||
4.2 ||®@u3uka aToma 5




No HanmenoBanue pa3aenoB U TeEM IPOrPaMMBI | KonnyecTBo vacos | DnekTpoHHbIEe (IU(PPOBEIE)

n/n IBeero|| Komrponbusie paGots || [paxtiueckue paGots! | 06pazoBaTeNbHEIE PECypCHI
|4.3 ||CDH3HKa ATOMHOTO SIAPA U 3JIEMEHTAPHBIX YaCTHI] “ 5 “ “ ||
|I/ITor0 o pazjaeny “ 25 ||

|Pa3zle.11 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKU

|5 A ”:‘)J'IeMeHTI)I aCTPOHOMUU U acTPOPHU3UKH || 12 || || ||
|I/ITor0 0 paszeny “ 12 ||

|Pa3ue.11 6. PDU3NYECKUHN TPAKTUKYM

|6.1 ||d)1/131/1qe(:1<1/n71 MPaKTUKYM || 16 || || 16 ||
|I/ITor0 o paszeny || 16 ||

|Pa3z1e.11 7. OBOBHIAIOLIEE IIOBTOPEHHUE

7.1 ||Cucremaruzaus u 0000IIeHUE TPEIMETHOTO 15

COZIEp’KaHMS U OIIbITA IESTEIBHOCTH, PUOOPETEHHOTO
npu u3ydeHuu kypea ¢pusuku 10 — 11 kiaccos

|I/ITor0 o paszeny || 15 ||
|Pe3epBHoe BpeMs || 10 || || ||
|OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 170 || 4 I 16 I

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka | KomnuecTBo 4acos | Hara DneKTpoHHbIe HU(POBBIE
n/n Beero|| Kontponsaeie || Ipaktiueckue || U3YdeHHA 00pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
|1 ||(Dmm<a — (pyHamMeHTanbHAas HayKa O IPUPOJE || 1 || || || ||
2 ||HayuHbIil METOA NTO3HAHUS U METOJBI UCCIIEOBAHMS 1
(bUBUYECKUX SBICHUHN




No Tema ypoka KonnuectBo yacos Hara DneKTpOHHBIC IIU(PPOBHIE
n/n Beero| Konrponsasie || Ipaktuueckue || H3YICHAA o0pazoBaTeNIbHBIE PECYPChI
paboThI paboThI
3 ||[OxcnepuMeHT U TeOpHUs B IPOLIECCE MO3HAHUS IPUPOIBI. 1
Habnronenue u SKCepuMenT B GU3MKe
|4 | Crioco0b1 n3MepeHus: PU3NIECKUX BETHUNH | 1
5 ||AGcomroTHas U OTHOCUTEIIbHAS MOIPEIIHOCTH U3MEPEHUN 1
(U3HYECKUX BEITMYNH
6 |[MogmenupoBanue B ¢pusuke. Posb u Mmecto ¢pusnku B 1
(bopMHpPOBaHNUN COBPEMEHHON HAYYHOM KapTHUHBI MUDA, B
MIPaKTUYECKON JESITEIbHOCTHU JII0AEH
7  |[Mexanuueckoe aprxeHue. Cucrema orcyera. 1
OTHOCHTENBHOCTh MEXaHUYeCKOro ABMxKeHUs. [Ipsamas u
oOpaTHas 3a/1a4l MEXaHUKHU
8 |[Panmyc-BekTop MarepuaIbHON TOUKH, €r0 MPOEKIUU Ha OCH 1
koopaunat. Tpaekropus. [lepemenienue. Cxkopocts. Ux
MPOEKIUH HA OCH KOOPAMHAT
9  ||PaBHOMEpHOE NpsIMOJIMHENHOE ABIKEHKE. ['paduueckoe 1
OIMCAaHNE PABHOMEPHOI'O NPSIMOJIMHENHOTO ABUKEHHUS
|1O | Croxenue nepeMenIennii ¥ CKopocrtei. Pemenue 3anau | 1
11 |[HepaBHOMEpHOE nBUXKEHHE. MIHOBEHHAs! CKOPOCTbD. 1
Yckopenue. [IpsaMmonnueliHOe TBUKEHUE C TOCTOSHHBIM
YCKOpEHUEM
12 |[[paduueckoe onucanne MPSIMOJIMHEHHOTO IBHXKCHHUS C 1
IIOCTOSIHHBIM YCKOPEHUEM
13 |[CBoOoaHOE ageHue. Y ckopeHue CBOOOTHOTO TaICHHS. 1
3aBUCUMOCTb KOOPAWHAT, CKOPOCTH, YCKOPEHUS OT BPEMEHU
U uX rpaduku
14 ||dBuxeHnue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY 1




No Tema ypoka KonnuectBo yacos Hara DneKTpOHHBIC IIU(PPOBHIE
n/n Beero| Konrponsasie || Ipaktuueckue || H3YICHAA o0pazoBaTeNIbHBIE PECYPChI
paboThI paboThI
15 |[KpuBonuHeliHOE nBMKEeHHE. [[BI)KEHHE 110 OKPYKHOCTH. 1
VYrioBas u nuHelHas ckopocTs. [lepuon u yacrora.
LleHTpOoCTpEMUTENBHOE U IOJHOE YCKOPEHUE
|16 ||KOHTpOJ'IbHa}I pabora o Teme "Kunemaruka" || 1 1 ||
17 ||IlepBbiif 3akoH HptoToHa. MHEplnanbHble CUCTEMBI OTCUETA. 1
[Ipunuun otHocutenbHOCTH ['anunes. Hemnepuuaibusie
CUCTEMBI OTCUETA
18 ||Cuna. PaBHozelicTBYtO1Ias cuina. Bropoii 3akon Herotona. 1
Macca
|19 ||B3aI/IM01[eI”40TBI/Ie ten. Tperuii 3akoH HptoToHa || 1 ||
20 ||[IpuHuun cynepno3unuu cuil. Pemenue 3agau Ha 1
IpuMeHeHue 3akoHoB HproToHa
21 ||3aKoH BCEMHPHOTO TATOTEHUS. DKBUBAJIEHTHOCTD 1
IPaBUTALIMOHHOW U MHEPTHOU Macchl
|22 ||C1/ma TSHKECTH U YCKOPEHUE CBOOOIHOTO TaICHUs || 1 ||
23  ||[IBuxeHre HEOECHBIX TE€T U UX UCKYCCTBEHHBIX CIIyTHUKOB. 1
IlepBas kocMuueckas ckopocTh. 3akoHbl Kemuiepa
|24 ||C1/ma ynpyroctu. 3akoH ['yka. Bec Tena || 1 ||
25 ||Cuna tpenus. [Ipupona u Buabl cuil TpeHus. JBrkeHue B 1
KHUIKOCTHU U Ta3e ¢ y4ETOM CHIIBI COITPOTUBIIEHUS CPEbI
|26 ||Z[aBneHI/Ie. I'mapocratuyeckoe nanenue. Cuna Apxumena || 1 ||
27 ||A6comoTHO TBepaoe Temo. [locTynarenbHOe 1 1
BpalllaTelbHOE ABM)KEHHUE TBEPJIOTO Tela
|28 ||M0MeHT CHJIBI OTHOCHUTEJIBHO OCH BpatieHus. [1neuo cuisl || 1 ||
29 ||CnoxeHue cuil, MpUIOKEHHBIX K TBepoMY Teny. Llentp 1




No Tema ypoka KonnuectBo yacos Hara DneKTpOHHBIC IIU(PPOBHIE
n/n Beero| Konrponsasie || Ipaktuueckue || H3YICHAA o0pazoBaTeNIbHBIE PECYPChI
paboThI paboThI
TSDKECTH Teja. Y CIIOBUS PaBHOBECHS TBEPAOIO Tea. Busl
paBHOBECHS
|3O ||PemeHHe 3aj1a4 1 ||
31 |[KonTponbsHas pabota o teme "/lunamuka. CtaTuka 1 1
TBEep0ro Tena"
32 ||MmMmynbc MaTepUaIbHOM TOUKH, CUCTEMBI MaTEPUATbHBIX 1
Touek. L{eHTp Macc cucTeMbl MaTepualIbHBIX ToUeK. Teopema
O JBUKEHHUH LIEHTPA Macc
33 ||[Miysbe cuiibl M1 U3MEHEHUE UMITYJIbCA TEJIA. 3aKOH 1
COXPAaHEHHUs UMITyJIbca. PeakTUBHOE JBUKEHUE
34 ||MomeHT uMIysibca MaTepuaabHOi Touku. [IpencraBnenue o 1
COXPAaHEHWU MOMEHTA UMILYJIbCa B LIEHTPAJIBHBIX MOJIAX
|35 ||P€IH€HI/I€ 3a1a4 1 ||
36 ||PaboTa cuibl Ha MaJlOM U Ha KOHEYHOM MEpPEMEIIECHUN. 1
I'paduueckoe npescraBieHne paboThl CHIIbL. MOIIHOCTD
CHJIBI
37 |[Kunernueckast sHeprus. Teopema 00 U3MEHEHUH 1
KMHETUYECKOM SHEPIUU MaTEPUAIBHON TOUYKH
38 ||[[loTeHIMaNbHbIE U HENOTEHIIMATbHbBIE CHUJIIBI. 1
ITorenunanpHas 3Heprus. Bropas kocMudeckas CKOpOCTb
39 ||Tperbst kKocMuuecKasi CKOpocThb. CBs3b pabOTHI 1
HENOTEHUNAIbHBIX CHJI C U3MEHEHHEM MEXaHUUECKON
SHEPTUH CUCTEMBI TeNl. 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPTUU
40 |[Yupyrue u Heynpyrue CTOJKHOBeHUs. Y paBHeHue bepuymmu|| 1
JUTST BIeaTbHOM KUIKOCTH




No Tema ypoka KonnuectBo yacos | Hara DneKTpOHHBIC IIU(PPOBHIE
/1 Beero| Konrponsasie || Ipaktuueckue || H3YICHAA o0pazoBaTeNIbHBIE PECYPChI
paboThI paboThI

41 |[[KoHTposbHast paboTa 1mo Teme "3aKOHbI COXpaHEHUS B 1 1

MexaHuke"
42 ||Pa3zBuTHE NpeaCTaBIEHUN O IPUPOAE TEIIOThL. OCHOBHbIE 1

nonoxxenuss MKT. luddy3us. BpoynHoBckoe nBuxeHue
43  ||Ctpoenue ra3000pa3HbIX, )KUJIKUX U TBEPAbIX Tel. Xapakrep| |

JBUKEHUS U B3aMMOJICHCTBHS YaCTHI] BEIIECTBA
44 |Macca u pa3mepsl MoJiekyn (aTromoB). KonndecTBo 1

BemectBa. [locTositHHas ABoraapo
|45 ||TeMnepaTypa. TemnoBoe paBHoBecue. llIkana Ienscus || 1 || || || || |
|46 ||PemeHHe 3a1a4 || 1 || || || || |
|47 ||I/I)leam,HI,H71 raz. I'a3oBbIe 3aKOHEI || 1 || || || || |
|48 ||VpaBHeHHe MenpeneeBa-Knaneiipona. Pemenue 3anau || 1 || || || || |
|49 ||A6COJ'II-OTHa}I TeMiiepatypa. 3akoH JlanpToHa || 1 || || || || |
50 |[M3omporieccsl B U€aTbHOM I'a3e C MOCTOSHHBIM 1

KOJIMYECTBOM BEILECTBA
51 ||I'paduueckoe npeacTaBneHne H3OMPOIIECCOB: U30TEPMA, 1

M30x0pa, n3obapa
|52 ||OCHOBHoe ypaBHeHue MKT || 1 || || || || |
|53 ||PCI.H€HI/I€ 3a1a4 || 1 || || || || |
54 |(|CBs3b aOCOMIOTHOM TeMmepaTypbl TEPMOANHAMHUYECKON 1

CHUCTEMBI CO CpeIHEN KHHETHYECKOM SHEprueu

MOCTYMATEIbHOTO TEIJIOBOTO JABM)KEHUS €€ YaCTHUIl
55 ||OGo0uienue u cuctemarusaiys 3HaHuH 110 Teme "OCHOBBI 1

MKT"




No Tema ypoka | KonnuectBo yacos Hara DneKTpOHHBIC IIU(PPOBHIE
n/n Beero| Konrponsasie || Ipaktuueckue || H3YICHAA o0pazoBaTeNIbHBIE PECYPChI
paboThI paboThI
|56 |KOHTpOJ'IbHa}I pabota no teme "OcHoBel MKT" || 1 1
57 ||[TepmomuHaMuueckasi cuCTeMa. 3aJaHre BHEIITHUX YCIOBUN 1
quist T/ cucreMbl. BHenHue U BHYTpEHHME [1ApaMETPBL.
[Tapametpst T/l cuctembl Kak cpefHIe 3HAUCHUS BEJIUYUH,
OIMCHIBAIOUINX €€ HA MUKPOCKOIIMYECKOM YPOBHE
58 |[HynmeBoe Havyano TepmoauHamMuki. CaMONpoOn3BOIbHAS 1
penakcauus T/l cucTeMsbl K TEIJIOBOMY PaBHOBECHIO
59 |[Mopnens uaeanbHOro ra3a B TepMOJUHAMUKE. Y CIIOBUSA 1
MPUMEHUMOCTH 3TOI MOzenu
60 ||YpaBuenue MenneneeBa-Knaneiipona u BbIpaskeHUE 1715 1
BHYTpPEHHEH Hepruu
61 ||BolpaskeHue A BHyTpEHHEH S3HEPTHH OJHOATOMHOTO 1
ujeanbHoOro raza. Kpsasucraruueckue u HecraTu4eckue
MIPOLIECCHI
62 ||[9nemenTapHas paboTa B TEpMOJMHAMUKE. Berancienue 1
paboThI 1o rpaduKy npoiecca Ha pV-auarpamme
63 |([Termonepenaya kak crocod U3MEHEHUs] BHYTpEHHEN 1
sHepruu T/] cucremsl O0e3 coBepieHus: paboTh
|64 |KOHBCKI_II/I}I, TEIIONPOBOAHOCTD, U3JIy4CHUE || 1
65 ||KomuuectBo TermnoThl. TennoéMKocTs Tena. Y IenbHas U 1
MOJIIpHasl TETJIOEMKOCTH BEIIECTBA. Y AeNbHAs TEIIOTa
CrOpaHus TOTLINBA
|66 |PacqéT KOJIMYECTBA TEIUIOTHI IIPU TEIUIoNepeaue || 1
67 |[[TonsTue 06 aguadbatHOM Tporiecce. [lepBrIit 3aK0H 1
TEPMOJIUHAMUKHI




No Tema ypoka KonnuectBo yacos | Hara DneKTpOHHBIC IIU(PPOBHIE
/1 Beero| Konrponsasie || Ipaktuueckue || H3YICHAA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
68 |[KommdecTBO TEMIOTH U paboTa Kak MEpbl HK3MECHECHHS 1
BHyTpeHHeH 3Heprun T/l cucremsl
69 ||Bropoii 3aKOH TEPMOAMHAMUKH ISl PABHOBECHBIX U 1
HEpaBHOBECHBIX MpoleccoB. HeoOpaTuMocTs MpUpOIHBIX
IIPOLIECCOB
|7O ||HpI/IHI_II/IHBI JercTBus TemoBbIx MamuH. KIT/] || 1 || || || ||
|71 ||MaKCI/IMaJ'IBH06 s3Hayenue KII/. [{ukn Kapuo || 1 || || || ||
|72 ||P€IH€HI/IC 3amay || 1 || || || ||
73 ||[OxosoruvecKue aceKThl UCIOJIb30BAHUS TEIIJIOBBIX 1
nsuraresneil. TernoBoe 3arps3HeHNUEe OKPYKAIOIIEH CpeIbl
|74 ||PCIH€HI/I€ 3a1a4 || || || || ||
75 ||O600meHre U cucTeMaTU3aus 3HAaHUK 110 TEMe 1
"Tepmonunamuka. TennoBbie MalIuHbI"
76 |[KoutponbHas paborta no teme "Tepmoannamuka. TemniaoBbie 1 1
MalluHbI"
77 ||[Tapoobpa3zoBanue u KoHAeHcaus. VicnapeHue u KuneHue. 1
VY nenpHas TEMI0Ta MapooOpa3zoBaHUs
78 ||HacklienHble 1 HEHAChIIEHHbIE Tapbl. KauecTBeHHas 1
3aBUCHUMOCTH TUIOTHOCTH U JIaBJICHUSI HACBIIIIEHHOTO T1apa OT
TEeMIIEpPaTyphl, UX HE3aBUCUMOCTh OT 00bEMA HACKIIIIEHHOTO
napa. 3aBUCHMOCTb TEMIIEPATypbl KUTICHUS OT JJaBJICHUS B
KUJIKOCTU
79 || BnaxxHocTh Bo3nyxa. AGCOIIOTHAS U OTHOCUTEIbHAS 1
BIIAYKHOCTh
80 ||Pemenue 3anau 1




No Tema ypoka KonnuectBo yacos | Hara DneKTpOHHBIC IIU(PPOBHIE
/1 Beero| Konrponsasie || Ipaktuueckue || H3YICHAA o0pazoBaTeNIbHBIE PECYPChI
paboThI paboThI
81 ||TBépmoe Teno. Kpucrammnueckue u aMmopdHbIE Tela. 1
AHH30TPOINS CBOMCTB KPUCTAJJIOB
82 |[IlnaBienue u KpUCTALIU3ALMS. Y IeTbHAS TEIJIOTa 1
iaBnenus. Cydmumanus
83 ||dedopmaru TBEpAOTO Tena. PacTsokenue u cxarue. Cosur. || 1
Monyns FOnra. [penen ynpyrux nedopmaruii
84 |(|TerutoBoe pacuIMpeHue KUAKOCTEH U TBEPABIX TEJ. 1
AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUI YacTHI] BEILIECTBA
|85 ||Hpeo6pa30BaHHe SHepruM B (a30BBIX MEPEexoaax || 1 || || || ||
|86 ||ypaBHeHI/Ie TEIJIOBOro OamaHca || 1 || || || ||
|87 ||P€IH€HI/I€ 3a1a4 || 1 || || || ||
88 ||[loBepxHOCTHOE HaTsKeHUE. KanwuisipHble sIBIEHUS. 1
JlaByieHre o1 MICKPUBJIEHHOM MOBEPXHOCTHIO JKUIKOCTH.
®opmyna Jlammaca
89 ||OGoOmmeHune u cucreMaTH3alMs 3HaHU 110 TeMe 1
"ArperatHble cocTosiHMS BenlecTBa. da3oBbie nepexoinr”
90 |[[KonTtposbHas paboTa mo Teme "ArperaTHbie COCTOSIHUS 1 1
BenlecTBa. PazoBbie mepexoanl"
91 || 9nexTpusauus Tea U €€ NposiBICHUS. DIEeKTpHUUecKuil 3apsan. || 1
JIBa Bua anekTpudeckux 3apsanoB. [IpoBogHukwy,
JUDJICKTPUKU Y TIOJTYITPOBOTHUKH
92 |[D;meMeHTapHBII 3JIEKTPUYECKHI 3apsij. 3aKOH COXpaHEHUs 1
ANEKTPUYECKOTO 3apsaaa
93 ||B3aumoperictBue 3apsaoB. Toueunbie 3apsiabl. 3aKOH 1
Kynona




No Tema ypoka | KonnuectBo yacos | Hara DneKTpOHHBIC IIU(PPOBHIE
/1 Beero| Konrponsasie || Ipaktuueckue || H3YICHAA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
|94 ||PemeHHe 3a7a4 || 1 || || || ||
95 ||9nextpuyeckoe nose. Ero neiicTBue Ha 3IeKTpUYECKUE 1
3apsJibl
96 ||HampsxEHHOCTH 35ieKTpuueckoro nois. [Ipo6ublit 3apsi. 1
JInHMM HanpsHKEHHOCTH 3JIEKTPUUYECKOT0 nois. OJHOpOIHOE
AIEKTPUYECKOE TOoJIe
97 |lloTeHIIMAIBHOCTD 3JEKTPOCTATHUECKOTO Nojsl. PazHocTh 1
MOTEHIIMAJIOB U HAMPSKEHUE
98 |[lloTeHmanbHas SHEPTUS 3apsiia B AIEKTPOCTATUYECKOM 1
nosie. [loTeHuan 3eKTpoCTaTHYECKOTO OIS
99 |(|CBs3b HAPSHKEHHOCTH TIOJISI K PA3HOCTHU MTOTEHITUAIOB JIJIS 1
ANEKTPOCTATUYECKOTO MO
|100 ||Hp1/1Hu1/m CYNEPNO3UIINU IEKTPUUECKUX TTOJIEN || 1 || || || ||
|101 ||PemeHHe 3a/1a4 || 1 || || || ||
102 ([[Tone Toueunoro 3apsana. [lone paBHOMEPHO 3apsiKEHHOM 1
cepbl
103 |[[Tosie paBHOMEPHO 3apsKEHHOTO 1O 00bEMY Tapa. [Tome 1
PaBHOMEPHO 3apsHKEHHONW OECKOHEUHOM MII0CKOCTH
104 ||TIpoBOJHUKY B JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE 1
paBHOBECHS 3apsiI0B
105 ||[luns1eKTpUKH U IOTYNIPOBOJHUKHU B AIEKTPOCTATUYECKOM 1
noie
106 ([KonaeHcaTop. DIeKTPOEMKOCTh KOHJIEHCATOPA. 1
DneKTPOEMKOCTD MJIOCKOTO KOHEHCATOpa
107 ||[IIapaymienbHOE COETMHEHUE KOHAEHCATOPOB 1




No Tema ypoka | KonnuectBo yacos | Hara DneKTpOHHBIC IIU(PPOBHIE
n/n Beero| Konrponsasie || Ipaktuueckue || H3YICHAA o0pazoBaTeNIbHBIE PECYPChI
paboThI paboThI

|108 ||HOCJ'IGI[0BaTeJ'IBHOC COEJIMHEHUE KOHJIEHCATOPOB || 1 || || || ||
|lO9 ||3Hepr1/1>1 3apsKEHHOI0 KOHJEHCAaTopa || 1 || || || ||
|1 10 ||PemeHHe 3amau “ 1 “ || || ||
111 |[IBuxeHue 3apsKEHHOMN YaCTULIBI B OTHOPOTHOM 1

AIEKTPUYECKOM I10JIe
|112 ||P€IH€HI/IC 3a71a4 || 1 || || || ||
113 ||OGo0bmeHNe 1 cucTeMaTH3aIKs 3HaHUH 110 TEMe 1

"DnexkTpuueckoe mnose"
|1 14 ||KOHTp0JH)Ha$I pabota 1o Teme "DiekTprdecKoe mnojue” || 1 || 1 || || ||
115 ||Cuna Toka. ITocTosHHBII TOK. Y CIIOBUS CYLIECTBOBAHUS 1

MIOCTOSIHHOTO 3JIEKTPUUECKOT0 TOKa
|1 16 ||I/ICTOLIHI/IKI/I toka. Hanpsxenne u 3/1C || 1 || || || ||
117 ||3akon Oma 11t yyacTka Lenu. DIeKTPUIECKOe 1

COIIPOTHBIICHUE
118 ||3aBUCUMOCTH COMPOTUBIIEHUS OJHOPOAHOIO IPOBOJAHUKA OT 1

€ro JJIMHBI U TUIOIIAIH TONIEPEUYHOr0 CEUEHUS
|1 19 ||Yz[eHbHoe CONpOTHUBIIEHUE BellecTBa. Penenue 3amau || 1 || || || ||
120 ([[TocnemoBaTenpHOE, MapaliebHOE, CMEIIAHHOE coenHeHue|| 1

IIPOBOJHUKOB
121 ||Pacuét pa3BeTBIEHHBIX MIeKTpUdeckux Lenei. [Ipasuna 1

Kupxroda
|122 ||PemeHHe 3a7a4 || 1 || || || ||
|123 ||Pa60Ta ANEKTPUYECKOro TOKa. 3akoH Jlxoymns —JleHna || 1 || || || ||

124 ||Pemenue 3agag




/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

Jara
U3Yy4ECHHUS

DneKTpOHHBIC IIU(PPOBHIE
o0pazoBaTeNIbHBIE PECYPChI

125

MOUIHOCTb MEKTPHUECKOTO TOKA. TerioBasi MOIIHOCTb,
BBIJICIISICMasi Ha PEe3UCTOpe

126 |

|PemeHHe 3a71a4

1127 |

|9ILC Y BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA

128 |

|3a1<0H Oma 11 TOJTHOM (3aMKHYTOM ) AJICKTPUYECKOM 1IeTTH

129 |

|PemeHHe 3a1a4

1130 |

|MOHIHOCTI) HCTOYHHUKA TOKa

1131 |

|KOpOTKOC 3aMbIKaHHC

1132 ]

|KOH)ICHC&TOP B IICIIN ITIOCTOSIHHOI'O TOKa

133 |

|PemeHHe 3a1a4

|134 ||P€IH€HI/IC 3ana4 1o Teme "[1oCTOSIHHBIN PTeKTPUYeCKUid TOK" ||

|135 ||PemeHHe 3aaa4 1o teme "IloCTOSIHHBIN ANeKTpUUECKUi TOK" ||

|136 ||PemeHHe 3a1a4 o teme "[1oCTOsIHHBIN 2TeKTpuYecKuii TOK" ||

137

O06001eHne 1 cucTeMaTH3alus 3HaHU| 10 TeMe
"TIoCTOSHHBIN IEKTPUUECKUI TOK"

U | WS | QNN | (U | QSN | O | QSN | QS | [u— | [N | QN | J_—

138

KonTponbHas pabota o Teme "TlocTOSHHBIN MeKTpUYeCKuit
TOK"

139

OnexTpuyecKas IpOBOANMOCTb Pa3INYHbIX BEILECTB.
DnexTpuuecKuil Tok B MeTauiax. CBepXIpoBOAUMOCTh

140

DNeKTpUUECKU TOK B pacTBOpaxX M paciuiaBax
ANEKTPOJINTOB. 3aKoHbI Papajes s IEKTPOoIn3a

141 |

|3J‘I6KTpI/ILIeCKI/II71 TOK B rasax. IInasma

142

DneKTpuuecKuil TOK B BakyyMe. BakyymHble TpruOopsl




No
/o

Tema ypoka |

KomnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

Jara
U3Yy4ECHHUS

DneKTpOHHBIC IIU(PPOBHIE
o0pazoBaTeNIbHBIE PECYPChI

|143 ||9neKTpI/IquKHI71 TOK B IOJIYITPOBOJHUKAX ||

—

|144 ||HOJ'Iy1'[p0BOI[HI/IKOBLIe PUOOPHI ||

—

145

duznyeckuil npakTukyM 1o teme "M3mepeHue cuiipl ToKa U
HANPSHKEHUS B LENH MOCTOSHHOTO TOKA MPH MOMOIIU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB" WK
"3HaKOMCTBO ¢ 1IU(POBOIL TabopaTopueit o Gpusnke.
[Tpumepsl u3mMepenus GU3MUSCKUX BEIIMYUH ITPU TTOMOIIN
KOMITBIOTEPHBIX JATYUKOB"

146

®uznueckuil NpakTUKyM 1o teme "M3yuenue
HEPABHOMEPHOI'O JBUKEHMS C LIEJIbIO OIIPEIETICHUS
MTHOBEHHOM cKopocTh"

147

duznyeckuil npakTukyM 1o teme "M3mepeHue yckopeHus
MIPH MPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUU TI0
HaKJIOHHOH 1m1ockoctr" mim "HccnenoBanne 3aBUCUMOCTH
MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUH"

148

®uznueckuil NpakTUKyM 1o Teme "M3mepeHne ycKopeHus
cBoOOIHOTO TazeHus" win "M3ydeHune nBIKEHUS Tela,
OpOLIEHHOTO TOPU30HTAIBHO"

149

duznyeckuil npakTukyM no teme "M3ydeHue qBUKEHUS
Tesa 110 OKPYKHOCTH € TOCTOSIHHOM 110 MOZYJIK0 CKOPOCTbIO"
nin "MccnenoBanue 3aBUCUMOCTH epro/ia oOpalieHus
KOHMYECKOT0 MasiTHUKA OT €ro rnapamerpon"

150

dusznyeckuil npakTukym 1o teme "M3mepenune
pPaBHOJIENCTBYIOIIEH CHIIBI IPU JIBHKEHUH OpycKa 1o
HakKJIOHHOM mtockocTh" uin "[IpoBepka runoressl o
HE3aBHCUMOCTH BPEMEHHU JIBI)KEHHUS OpycKa M0 HaKJIOHHON
IJIOCKOCTH Ha 3aJIaHHOE PacCTOsIHUE OT €ro Macchl”




/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

Jara
U3Yy4ECHHUS

DneKTpOHHBIC IIU(PPOBHIE
o0pazoBaTeNIbHBIE PECYPChI

151

®dusuyeckuil mpakTukyM o teme "Mccienopanue
3aBUCUMOCTH CWJI YIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U
pEe3MHOBOM 00pa3siie, oT ux aedopmanuu" wim "Nzyuenue
JBUYKEHUS CUCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU
yepe3 JIErkuit 6J10K"

1

152

du3nyecKuil mpakTuKyM 1o Teme "M3mepenne

KO3 GHUIHEHTa TPEHUS TI0 BEIMIUHE YTIIOBOTO
kod(durmenta 3apucumoct Frp(N)" mim "HccnenoBanue
JBUKEHMSI OpyCKa 110 HaKJIOHHOM INIOCKOCTH € IEPEMEHHBIM
koaddunmenTom Tpenus" uiu "M3yueHue IBUKEHUS Tpy3a
Ha BaJly C TpeHHeM"

153

duznueckuil NpakTUKyM o reme "HccnegoBanue ycaoBui
paBHOBECHSI TBEPIOTO TEJa, UMEIOIIETO OCh BpAIllCHUs" UK
"KoHcTpynpoBaHye KpOHIITEHHOB U Pacy€r Cujl yrnpyroctu"
wiu "M3ydeHne ycToiunBOCTH TBEPAOIrO TENA, UMEIOLIETO
IJI01a]b OTIOPHI"

154

du3ndecKkuil NpakTUKyM 1o Teme "M3MepeHne uMirysbca
TeJa 1o TopMo3Homy nyTu" unu "ViamMepenue cuibl TATH,
CKOPOCTH MOJEIH 3IEKTPOMOOMIIS U MOIIIHOCTH CHJIBI TATH"
nin "CpaBHEHUE U3MEHEHMS UMITYJIbCA TEJIa C UMITYJIbCOM
cwibl" win "MccrnenoBanne coxpaHeHHsI UMITYJIbCA IIPU
yrpyrom B3aumoaecteun" win "M3mepenne KuHeTH4eCKOn
SHEPrUH Tejla 10 TOPMO3HOMY ITyTH"

155

Puznueckuil NpakTUKyM 1o teme "M3yuenne
M30TEPMHUECKOT0 Mpoliecca (PeKOMEHI0BaHO
ucronb3oBanue nudposoit madboparopun)" unu "M3ydenne
u3oxopHoro nporecca” wnu "M3ydyenune n3obapHoro
npouecca" unum "[IpoBepka ypaBHEHUS COCTOSIHUA"




/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

Jara
U3Yy4ECHHUS

DneKTpOHHBIC IIU(PPOBHIE
o0pazoBaTeNIbHBIE PECYPChI

156

du3nYeCKUil MpakTUKyM 110 TeMe "M3MepeHne ynenbHoi
rerioéMkocTi win "MccnenoBanue mpouecca OCThIBaHUS
BemectBa" win "MccnenoBanue aaunadbaTHoro npomecca' uim
"N3y4yeHne B3aMMOCBSI3U S3HEPTUU MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBUS M TEMIIEPATYPhI KUTICHUS KUJKOCTEI"

1

157

®usnyeckuil mpakTukyM no teme "M3ydyenue
3aKOHOMEpPHOCTEH ucnapeHus xuakocteil" umm "M3mepenue
yZeJIbHOM TEIUI0THI TUIaBJIeHus Jibjaa" win "M3ydyenue
CBOMCTB HachIlLIEHHBIX NapoB" win "M3mepenue
a0COIOTHON BIQXKHOCTH BO3J/lyXa U OLIEHKA MacChI I1apoB B
nomemeHun". 3smepenne ko3 dummenTa moBepXHOCTHOTO
HATSKCHUS

158

dusznyeckuil npaktukyM no teme "Habmonenue
IIpEBpaILEHHs SHEPIHH 3apsKEHHOI0 KOHJIEHCAaTopa B
SHEPTHUI0 U3NnyueHus ceetoauoaa" win "Usyuenue
MPOTEKaHMs TOKA B LEMH, COAEprKalled KoHAeHcaTop'" UK
"Pacnipenienenrie pa3HOCTH MOTEHIIMAIOB (HAIPSKEHUs) IpU
MOCJIeI0BATEIbHOM COeIMHEHUH KOHIEHCATOPOB"

159

@dusnyeckuil npakTukyM no teme "Hccnenosanue
CMEILIaHHOTO COeAMHEHUsI pe3ncTopoB win "M3Mepenue
YIEIBHOTO CONPOTHUBIIEHUS TPOBOAHUKOB" MIIH
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAINPSKEHUS
JUTSl JIaMITbl HaKaJIuBaHUs"

160

duznyeckuil npakTukym no teme "Habmonenue
anekTposn3a" win "M3mepenune 3apsaa OAHOBAJIEHTHOIO
noHa" umm "MccnenoBanre 3aBUCUMOCTH COMPOTHUBIICHUS
TepMOpe3ucTopa OT Temneparypsl” win "CHITHE BOJIbT-
aMIIEpHOM XapaKTepUCTUKH auoaa"




No Tema ypoka KonnuectBo yacos | Hara DneKTpOHHBIC IIU(PPOBHIE
/1 Beero|| Kourponsubie || Ipaxtuueckue || M3YdeHHA o0pazoBaTeNIbHBIE PECYPChI
paboThI paboThI
161 |[Pe3epBHbIi ypok. O000IIEHHE U cUCTeMaTH3aIus 3HaHui o || 1
teme "Kunemaruka"
162 ||Pe3epBHblii ypok. O000IICHNE U CUCTeMAaTH3AIHsI 3HaHUH o || 1
teme "J{lunaMuka"
163 ||Pe3epBHblii ypok. O000IICHNE U CUCTeMaTH3AIMsI 3HAHHUH o || 1
teme "Cratuka TBepaoro tena"
164 ||Pe3epBHblit ypok. OG00IIeHE U cUcCTeMaTH3alus 3HaHuii mo || 1
TeMe "3aKOHbl COXpaHEHUsI B MEXaHUKe"
165 ||Pe3epBHblit ypok. OG00IIeHHE U cUCTeMaTH3alus 3HaHuii mo || 1
TeMe "OCHOBBI MOJIEKYJISIPHOKMHETHYECKOU Teopun"
166 |[Pe3epBHbIii ypok. O000IIeHNE U cUcTeMaTU3alus 3HaHui o || 1
teme "Tepmonunamuka. TernaoBbie MaliHbI"
167 |[Pe3epBHbIii ypok. O0001IeHNE U cUcTeMaTU3alus 3HaHui mo || 1
TeMe "ArperaTHbie COCTOSTHUS BemiecTBa. Da3oBbie
nepexonr"
168 |[Pe3epBHBIi ypok. O000IIeHNE U cUcTeMaTu3alus 3HaHui mo || 1
TeMe "OIeKTpudeckoe nose"
169 |[Pe3epBHbIii ypok. O000IIeHNE U cUcTeMaTu3alus 3HaHui mo || 1
teMe "[10CTOSHHBIN 2IeKTpUYECKU TOK"
170 ||Pe3epBHblit ypok. O000IIeHHE U cUCTeMaTH3alus 3HaHui mo || 1
TeMe "Toku B pa3nnyHbIX cpeaax”
IOBIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 170 || 8 | 16 |




11 KJIACC

Ne Tema ypoka KonunyecTBo yacos | Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero|| Kontporsnsie || Hpaktrueckue || H3YICHAA o0Opa3oBaTeNbHbIE PECYPCHI
paboThl paboThI

1 B3aumMoeiicTBre MOCTOSIHHBIX MAarHUTOB M MPOBOJAHUKOB C 1

TOKOM. MarnutHoe nose. ['unoresza Amnepa
2 ||Bexktop MarHuTHON MHAYKUIMH. [[puHIMI cynieprio3uu 1

MArHUTHBIX MOJed. JIMHUY MarHUTHOM MHIAYKLIHHU
|3 ||MarHHTHoe 1oJie MPOBOIHKMKA ¢ TOKOM. OnbIT Dpcrena || 1 || || || ||
|4 ||CHna Awmrnepa, e€ HanpaBJI€HUE U MOJYJIb || 1 || || || ||
|5 ||P€IH€HI/I€ 3a1a4 || 1 || || || ||
6 ||[Ipumenenue 3akoHa AMIiepa. DIEKTPOU3IMEPUTENbHbBIE 1

PUOOPHI
7 Cuna Jlopenna, e€ HanpaBJieHHE U MOJYJIb. JIBUKeHUE 1

3apsHKEHHON YaCTUIBI B OJHOPOJHOM MarHMUTHOM I10J1€
|8 ||PemeHHe 3aja4 || 1 || || || ||
|9 ||Pa60Ta cunbl JIopeHna || 1 || || || ||
|10 ||PemeHHe 3a/1a4 || 1 || || || ||
11 ([MarautHOe nose B BemiecTBe. DeppoMarHeTuku, napa- u 1

JTMaMarHeTUKH
12 ||OcHoBHBIE cBOMCTBa peppoMarHeTUKOB. [IpumeHenue 1

(beppoMarHeTuKoB
|13 ||PemeHHe 3ama4 o treMe "MarautHoe mose" || 1 || || || ||
|14 ||PemeHHe 3aja4 no teMe "MarautHoe momne" || 1 || || || ||
15 |[IBnenue anekrpomMarauTHOM UHAYKUKU. [ToTOK BekTOpa 1

MarHUTHON WHTYKITHH
16 ||[DAC urnykumum 1




No Tema ypoxka | KonnuectBo wacoB | Hara DNEeKTpOHHBIE U POBHIC
/1 Beero| Konrponsbie || [pakruueckue || H3YICHHA o0pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI

|17 ||3a1<0H AJeKTpOMarHuTHOW uHAyKuuu dapanes || 1 || || || || |
|18 ||BHXpeBoe anekTpudeckoe noie. Toku Oyko || 1 || || || || |
|19 ||3I{C VMHJYKLWHU B IBHKYIIUXCS IPOBOJHUKAX || 1 “ “ || || |
20 |Peee saza ] || || || |
21 ipasiro Ttenua ] || || || |
22 ||MupykTuBHOCTB. KaTynika MHAYKTUBHOCTHU B LIETIH 1

MMOCTOSIHHOTO TOKa
|23 ||HBJ16HI/Ie camonnaykiuu. J/1C camonHaykuuu || 1 || || || || |
24 ||9Heprust MAarHUTHOTO MOJIS KATYIIKU C TOKOM. 1

DNEeKTPOMArHUTHOE T0JIe
25 JlPewene saas ] || || || |
26 |[|O6o00mEenne 1 cucTeMaTU3alHsl 3HAHUH 110 TEME 1

"JnekTpoauHaMuka"
|27 ||KOHTpOJ'IbHa}I pabota o Teme "DnaekTpoauHamMHKa" || 1 || 1 || || || |
28 |[KonebarenbHas cuctema. CBOOOIHBIE KOJIEOAHH. 1

[Mapmonunueckue koedaHus
29 |[KuHemMaTHueckoe U JUHAMHYECKOE OMHCAHUE 1

KOJIEOATEIBHBIX IBKEHUI
30 ||DHepretuueckoe onvcanue. BpIBOI TMHAMUYECKOTO 1

OTMMCaHUs TAPMOHHYECKHUX KOJIeOaHHI U3 hX

OHEPTETUYECKOTO U KHHEMATUIECKOTO OTTUCAHUS
|31 ||AM1'IJII/ITyI[a U (asa koneOaHMit || 1 || || || ||
32 ||[Tepuon u yactoTta Konebanuii. [leproa Manbix cBOOOHBIX 1

Kose0aHui MaTeMaTuyeckoro MastHuka. [lepuos




No Tema ypoxka | KonnuectBo wacoB | Hara DNEeKTpOHHBIE U POBHIC
/1 Beero| Konrponsbie || [pakruueckue || H3YICHHA o0pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI

| ||CB060,Z[HBIX Kose0aHul MPy>KUHHOTO MAasTHUKA || || || || ||
33 |[3aryxarouiue konebanus. BeiHY)IeHHBIC KOJICOaHNUS. 1

Pesonanc
|34 ||ABTOKOJ'I€68.HI/I$I || 1 || || || ||
|35 ||PemeHHe 3a1a4 || 1 || || || ||
36 ||Ypok-koHpepenmus "MexaHHndecKre KoJIeOaH!s B 1

MY3bIKAJIbHBIX HHCTPYMEHTax"
37 |[|O6o01menne u cucTeMaTU3alysl 3HAHUH 110 TEME 1

"Mexannyeckue kojieoanus"
|38 ||3J'IeKTpOMaFHI/ITHBIe konebanus. KonebarenbHblil KOHTYP || 1 || || || ||
39 ||@opmyna Tomcona. CBA3b aMILIUTYIbI 3apsifa KoHAaeHcaTopall 1

C aMIUTUTYJIOM CHJIBI TOKA B KOJIeOATeTbHOM KOHTYpe
40 ||3akoH cOoXpaHEHUs YPHEPTHH B UJICAILHOM KOJIe0aTeTbHOM 1

KOHTYpE
41 |[3aTtyxaroiue IeKTPOMArHUTHBIE KOJIeOaHuUs. 1

By aeHHbBIE TIEKTPOMAarHUTHBIE KOJIeOaHMs
42 |[llepemenHsblii TOK. Pesuctop u KoHaeHcaTop B LieNU 1

MEPEMEHHOTO TOKa
|43 ||KaTyIm<a VWHJYKTUBHOCTH B LIENIH [IEPEMEHHOT0 TOKA || 1 || || || ||
|44 ||3aKOH Oma 115t SIEKTPUYECKOH 1IeNH TEPEMEHHOT0 TOKa || 1 || || || ||
45 |IMomHOCTh IePEMEHHOT0 TOKa. AMIUTUTYTHOE U 1

JENCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS
|46 ||P630HaHC B DJICKTPUYECKOM 1IEIH || 1 || || || ||
47 ||[Pemenune 3amau 1




No Tema ypoka KonnuectBo wacoB | Hara DNEeKTpOHHBIE U POBHIC
/1 Beero| Konrponsbie || [pakruueckue || H3YICHHA o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboThI
48 |[MneanpHbIiA TpanchopmaTop. [IpousBoacTBo, nepeaayda u 1
noTpe0IeHne SIEKTPUIECKOI SHEPTHH
49 |(|[Dxosoruveckue puCKy MpH MPOU3BOJICTBE IJIEKTPOIHEPTUH. 1
KynbTypa ncnonb30BaHus 31EKTPOIHEPTHH B TOBCEAHEBHOM
HKUZHU
|50 ||PemeHHe 3a;ay || 1 || || || ||
|51 ||PemeHHe 3a1a4 || 1 || || || ||
52 ||O6obuieHne 1 cucTeMaTH3aIMsI 3HAHUH 110 TeMe 1
"DneKTpoMarHuTHbIE KosieOaHus"
53 ||MexaHuueckue BOJHbBI. XapaKTEPUCTUKH MEXaHHUECKHUX 1
BOJIH
|54 ||CBOI7ICTBa MEXaHUYECKUX BOJIH || 1 || || || ||
|55 ||3By1<. XapakTepUCTUKH 3ByKa || 1 || || || ||
56 ||Uudpa3Byk u ynpTpas3Byk. lllymoBoe 3arpsizHenue 1
OKPY>KaoILEN Cpebl
|57 ||PemeHHe 3a7a4 || 1 || || || ||
58 ||9nexkTpomMarHuTHbIE BOJIHBI. M3iTydueHne 31eKTpOMarHuTHBIX 1
BOJIH
59 ||9Heprus 3neKTpOMarHUTHHIX BOJIH. CBOMCTBa 1
3JIEKTPOMArHUTHBIX BOJIH
60 ||[LIxama meKTpoMarHuTHLIX BOJIH. [[puMenenne 1
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
61 |[[IpuHIUTIBI pagUOCBS3H U TeNeBUIeHUs. Paqnonokarusi. 1
DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl
62 ||[KonTponwsHas pabota o teme "Konebanus u BOTHBI" 1 1




No Tema ypoxka | KonnuectBo wacoB | Hara DNEeKTpOHHBIE U POBHIC
/1 Beero| Konrponsbie || [pakruueckue || H3YICHHA o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboThI

|63 ||CBeT. 3aKOH NPSIMOJIMHEHHOTO pacpOCTPAHEHUs CBETa || 1 || || || ||
64 |[Pemenue 3ama4 Ha MPUMEHEHHE 3aKOHA MTPSMOJIMHEHHOTO 1

pacnpoCTpaHEHUs CBETA
|65 ||OTpa>I<eHHe cera. [Tnockoe 3epkano. Chepuaeckoe 3epKaio || 1 || || || ||
66 |[[IpenomieHue cBeta. AGCOMIOTHBIA U OTHOCHTEIILHBIN 1

IoKasareib npenomienus. [loiHoe BHyTpeHHEe OTpakeHuUE.

[IpenenpHBIN Yol HOJTHOTO BHYTPEHHETO OTPAXKEHUS
67 ||Pemenue 3a1a4 Ha IPUMEHEHHUE 3aKOHOB OTPAXKEHUS U 1

MIPEIOMIICHUS CBETa
68 ||[Xon myueit B npusme. Jucnepcus cera. CioKHBIA COCTaB 1

Oenoro cBera. L{Ber
|69 ||.]II/IH3BI. @DOKYyCHOE pacCcTOSHUE M ONTHYECKAasl CHjla TUH3bI || 1 || || || ||
70 |[[TocTtpoeHue n300pakeHUH B JIMH3aX M UX CUCTEMax. 1

VYBenuueHue JTUH3bI
71 ||Pemenue 3a1a4 Ha MOCTpOEHUE U300paKEHUM, TTOTYyYaeMbIX 1

C TIOMOILIBIO JIUH3
|72 ||FJ133 KaK OMTHYECKas CUCTeMa || 1 || || || ||
73 ||Pewenue 3anau. IIpenensr npuMEHUMOCTH T€OMETPUUYECKOM 1

OTITHKHU
|74 ||CKOpOCTB CBETa M METO/Ibl €€ U3MEPEHUS || 1 || || || ||
|75 ||ZLchepCI/I;I cBeTa || 1 || || || ||
|76 ||I/IHTep¢)epeHuI/m CBETa || 1 || || || ||
77 ||[KorepeHTHBIC NCTOYHHKH. Y CIIOBHsI HAOIIOICHUS 1

MaKCUMyYMOB U MUHUMYMOB




No Tema ypoxka | KonnuectBo wacoB | Hara DNEeKTpOHHBIE U POBHIC
n/n Beero| Konrponsbie || [pakruueckue || H3YICHHA o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboThI

[5_|[Pomome sazan ] || || || |
|79 ||HpI/IMeHeHI/Ie uHTepPepeHun || 1 || || || || |
[0 |[Anparcann cvera ] || || || |
81 ||dudpakmuonnas pemeTka. Y coBre HAOIIOACHUS TJIABHBIX 1

MaKCHMYMOB
[82_||Pemenne sanas L | | | |
|83 ||H0HepeqHOCTb cBeToBbIX BOJH. [lonsipusanus ceera || 1 || || || || |
4| [Pomenue sanas ] || || || |
|85 ||CBeTOBLIe SIBJICHUSI B TIPUPOJIC || 1 || || || || |
|86 ||O606HI€HI/I€ U CHCTEMaTH3alMs 3HaHui 1o teme "OnTuka" || 1 || || || || |
|87 ||KOHTp0JH)Ha$I paborta no Teme «OnTHKa» || 1 || 1 || || || |
88 ||'paHuLIbI IPUMEHUMOCTHU KJIACCUYECKON MEXAHUKH. 3aKOHBI 1

ANEKTPOAMHAMUKH U IPUHIIUIT OTHOCUTENIBHOCTH
|89 ||HOCTyJ'IaTBI CHelHaTbHON TeOpHUN OTHOCUTEILHOCTU || 1 || || || || |
90 |[[[IpocTpaHcTBeHHO-BpeMeHHON HHTepBai. [IpeobpazoBanus 1

Jlopenma. YcnoBue npuanHHOCTH. OTHOCUTEIBHOCTD

OJIHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHU U COKpAILlEHUE

JUTAHBI
|91 ||3Hepr1/m Y UMITYJIBC PEISTUBUCTCKON YaCTHUIIBI || 1 || || || || |
92 ||CBa3b Macchl € SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON 1

YacTULIbI. DHEPTHs MOKOs
|93 ||PaBHOBeCHoe TEIIOBOE U3Ty4YCHUE || 1 || || || || |
|94 ||3aKOH cMmelenus Buna || 1 || || || || |
95 |[l'unorte3a M. Ilnanka o kBanTax. @OTOHBI 1




No Tema ypoxka | KonnuectBo wacoB | Hara DNEeKTpOHHBIE U POBHIC
n/n Beero| Konrponsbie || [pakruueckue || H3YICHHA o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboThI

|96 ||3Hepr1/1ﬂ U UMIyibC GpoToHa || 1 || || || || |
97 ||PotosddexTt. Omnpitol A. I'. CToneroBa. 3akoHBI 1

dororddekra
98 ||YpaBuenue DitHmreiina s pororddekra. "Kpacnas 1

rpannna” gotorddexra
|99 ||I[aBJIeHHe ceera. Onwite [1. H. JIeObenena || 1 || || || || |
|1OO ||BOJ'IHOBBI€ CBOMCTBA YaCTHUII || 1 || || || || |
101 ||Bonnsl ne bpoiins. nuna Bosnbl ae bpoissa u pazmepsl 1

00JIaCTH JIOKATN3AIMH JABIDKYIIEHCS YaCTUIIBI
|102 ||K0pnyCKyJ1;1pHo—BonHOB0171 Tyalli3M || 1 || || || || |
|103 ||[[H(bpa1<uﬂ;1 3JIEKTPOHOB Ha KPUCTAIITIAX || 1 || || || || |
104 ||Crernduka n3mepennit B MuKpomupe. COOTHOIICHHUS 1

HeonpenenéuHocTel [ elizendepra
|105 ||PemeHHe rpaduyeckux 3aaa4d || 1 || || || || |
|106 ||PemeHHe pacy€THBIX 3a7a4 || 1 || || || || |
107 |[KonTponbHas padora no temam: "OcHoBel CTO", 1 1

"KopnycKymnsipHO-BOJIHOBOM Ayain3m"
108 ||OmbITHI IO MCClIeIOBaHUIO CTpoeHus aToma. [lnanerapHas 1

Mojienb aToMa Pesepdopaa
|109 ||HOCTYJ'IaTBI bopa || 1 || || || || |
|1 10 ||BI/IJIBI cnekTpoB. CIIEKTp YPOBHEM 3HEPruM aToMa BOJIOpOJa || 1 || || || || |
|1 11 ||Cn0HTaHHoe U BBIHYXKJICHHOE U3J1y4YE€HHUE CBETA || 1 || || || || |
[112 ||tasep L | | | |
113 |[Hyknonnas mozens siipa ['eiizenOepra-VBanenko. 3apsin u 1




/o

Tema ypoxka

KonnuecTtBO yacoB

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

Jara
U3Yy4ECHUS

DNEeKTpOHHBIE U POBHIC
o0pa3oBaTeNnbHbIE PECYPCHI

|MaCCOBOC YUCJIO Aapa. H3zoTormml. Pa,Z[I/IoaKTI/IBHOCTB

114

3aKkoH PaaruOaKTHBHOI'O pacliaaa. CBolicTBa HOHHU3UPYIOIICTO
HU3JTy4CHUS. Bausuue pPaarnOaKTUBHOCTH HaA JKUBLIC
OpraHU3MEbI. I[OSI/IMCTpI/Iﬂ

115

DHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie cuibl. Jledext
MAaccChl Apa. S aepHble peakuuy. S IepHbIE peaKTOpHI.
[TpoGnemsl ynpaBisieMoro TepMOosICpHOTO CHHTE3A.
DKOJIOTHYECKHE aCIEKThI Pa3BUTHS AIEPHON SJHEPTETUKH

116

MeTopl peErucTpalvy U UCCIEN0BAHNS JIIEMEHTAPHBIX
yactul. yHnaMeHTaabHble B3aUMOAEHCTBYS. bapHoHBI,
Me30HBI 1 stentoHsl. [Ipencrasienne o CrangapTHon
Mozenu. KBapk-riarooHHas MOieIb aipoOHOB

117

®dusuka 3a npeaenamu CtangaptTHoi Mojenu. TéMHas
MaTepus U TEMHas dHeprus. EAMHCTBO GU3NYECKON KapTHHBI
Mupa

118

|9TaHBI pa3BUTHA aCTPOHOMUHU. 3HadeHUE ACTPOHOMHUHU

119

[IpMeHUMOCTh 3aKOHOB (PU3UKHU ISl 0OBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HUCCIIEJOBAaHUH

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIbI, PaJHOTEIECKOIIbI,
BHeaTMoc(epHasi aCTpOHOMUS

121

Bun 3Bé3nnoro HeOa. Co3Be3nus, sipkue 3BE3/IbI, MIIAHETHI,
HX BUIAMOE IBM)KEHHE

122

Conneunas cucreMa. CosHue. CoslHeYHast aKTUBHOCTb.
Ncrounuk sHeprun CostHIA U 3BE3NT

123

3Bé3I[BI, HNX OCHOBHBIC XapaKTCPUCTUKU. ]_—[I/Ial"paMMa




No
/o

Tema ypoxka |

KonnuecTtBO yacoB

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

Jara
U3Yy4ECHUS

DNEeKTpOHHBIE U POBHIC
o0pa3oBaTeNnbHbIE PECYPCHI

||”cneI<TpaanLH71 KJIacC — CBETUMOCTB" ||

124

||3BC3,Z[BI IJIaBHOM IIOCJICA0BATCIIBHOCTHU ||

—_—

125

Buyrtpennee ctpoenue 38E31. COBpeMEHHbIE MTPEACTABICHUS
0 MPOUCXOXKACHUHU U dBoMtolnn ColHLa U 3BE3/1. DTambl
YKU3HU 3BE3]

126

Muneunsiii [1yte — Hama 'anaktuka. Tunsl raakTuk.
UEpHbIe IBIPHI B sipax ralakTHK

127

Bcenennas. Pacupenue Beenennoil. 3akon Xab60:ma.
Teopus boabioro B3peiBa. PenukroBoe usnyueHue

128

||MaCH_ITa6Ha$I cTpykrypa Beenennoi. Meraranakruka ||

[a—

129

||HepeméHHHe po0JIeMbl ACTPOHOMUH ||

—_—

130

®dusnyeckuil npaktukym no teme "HccnenoBanue
MarHUTHOT'O TOJISI TOCTOSIHHBIX MarHUTOB" MIIN
"HccnenoBanue cBOMCTB (heppOMarHeTUKOB" UITU
"HccnenoBaHue AeiCTBUS OCTOSHHOIO MarHUTa Ha paMKy ¢
TOKOM"

131

dusndeckuil NpakTUKyM 1o teme "M3mepeHue cuisl
Awmnepa" win "M3yuenue 3aBUCUMOCTH CUIlbl AMIiepa oT
cuibl Toka" win "OnpeneneHre MarHuTHOM MHAYKIMU Ha
OCHOBE U3MEpeHHUsl cuiibl Ammnepa”

132

dusnueckuil mpakTUkKyM 1o teme "HccnenoBanue siBneHUs
NEKTPOMAarHuTHOW MHAYKIMK" win "Onpenenenue
WHAYKIIUYA BUXPEBOTO MAarHUTHOTO OIS

133

®uznueckuil npakTukyM no teme "HccnegoBanue siBneHus
camonHAyKIuu" mwin "COopka MOJIETHN JIEKTPOMAarHUTHOTO
reseparopa”




/o

Tema ypoxka

KonnuecTtBO yacoB

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

Jara
U3Yy4ECHUS

DNEeKTpOHHBIE U POBHIC
o0pa3oBaTeNnbHbIE PECYPCHI

134

dusnyeckuil mpakTuKyM 1o teme "M3Mepenue nepuoaa
CBOOOHBIX KOJI€OaHUN HUTSHOTO U TPYKUHHOTO
MasATHUKOB"

1

135

dusnueckuit mpakTukyM 1o teme "IIpeobpazoBanue 3HEprun
B IIPY’KMHHOM MasiTHUKE"

136

®dusuyeckuil mpakTukyM no teme "HMccnenoBanue
IIEPEMEHHOT'0 TOKA Yepe3 M0CJIEJ0BATEIbHO COEINHEHHBIE
KOHJIEHCATOp, KaTylKy u pezucrop" win "UccnegoBanue
pabOTHI HICTOYHUKOB CBETA B IIEMH MTEPEMEHHOT0 TOKa"

137

dusznyeckuil npakTukym no teme "M3yuenue napameTpos
3BYKOBOM BOJIHBI"

138

dusnyeckuil npakTukyM 1o teme "M3mepenue nokasarens
npenomiieHus crexna" win "l[lonydyenne nzodpaxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia v JUH3bI"

139

®dusznyeckuil npaktukym no teme "HccnenoBanue
3aBUCUMOCTH (DOKYCHOTO pacCcTOSIHUA OT BellecTBa (Ha
npuMepe KUJIKUX JuH3)" unu "M3mepenue poxkycHoro
pacCTOSIHUS PacCeUBaIOIIUX JIUH3"

140

®duznyeckuil npaktukym o teme "Habmtonenue nudpakunu,
UHTEepEPEHIINH U TOJISIpU3aK cBeTa"

141

dusndeckuil NpakTUKyM 1o teme "OnpeneneHue uMIysnsca
Y DHEPIUH PENIATUBUCTCKUX YacTull (1o ¢pororpadpusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM T1oJ1€e)"

142

@u3nyecKuil NpakTUKyM 1o Teme "M3mepeHne noCTOSHHON
[Tnanka Ha ocHOBE HccienoBaHus Gporodddexra” umm
"HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETOAUO]

OT HampspKeHus"




/o

Tema ypoxka

KonnuecTtBO yacoB

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

Jara
U3Yy4ECHUS

DNEeKTpOHHBIE U POBHIC
o0pa3oBaTeNnbHbIE PECYPCHI

143

dusnyeckuil mpakTuKyM 1o teme "MccienoBanue crnekrpa
pa3peKEHHOTO aTOMApHOI0 BOJOPOAa U U3MEPEHUE
nocTostHHOM Punbepra"

1

144

®dusuyeckuil mpakTukyM o teme "Mccienopanue
paiMOaKTUBHOTO ()OHA C UCTIOIB30BAHUEM JTO3UMETpa" HITU
"N3yueHue moraomeHus 6eTa-4yacTull aTloOMUHAEM"

145

duznyeckuil npaktukym no teme "HabiroieHus 38€31HOT0
Heba HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX IIPWIOKEHUH JJIs1 ONIPENEIICHUS IT0JI0KEHNUS
HeOeCHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3ausi CeBepHOro MolyIapus U spkue 3BE31bl" UiIu
"Hab6mtonenus B Teneckorn JIyHbl, TU1aHeT, TYMaHHOCTEH U
3BE3IHBIX CKOTLIICHU"

146

O06o06menne u cuctemMaru3anys 3HaHui. Ponb pusuku u
aCTPOHOMHHU B SKOHOMHYECKOM, TEXHOJIOTHYECKOIA,
COIMAIBHON M 3THYECKOH cdepax AesTeTbHOCTH YeIOBEKa

147

O6o0mieHne u cuctemMaru3anys 3HaHui. Pob u mecto
(U3HUKN U aCTPOHOMMHU B COBPEMEHHOI Hay4YHOH KapTHHE
MUpa

148

O06o00uienne u cuctemMaru3anys 3HaHui. Ponb ¢puznyeckoit
Teopuu B (GOPMHUPOBAHUHM MPEJCTABICHUN 0 PU3NUECKON
KapTHHE MHpa, MECTO (PU3UUECKOM KapTUHBI MUpPa B 00ILEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUHN O
Ipupoje

149

O000I1IEHNE U CUCTEMATH3AIlNs 3HAHUH 10 TEME
"Kuuemaruka"

150

O0001IeHYE ¥ cUCTEMAaTU3aLUs 3HAHUI IO TEME




No Tema ypoxka KonnuectBo wacoB Hara DNEeKTpOHHBIE U POBHIC
/1 Beero|| Koutporsnbie || [paktuueckue u3ydeHus || oOpa3oBaTeNbHbBIC PECYPCHI
paboThI paboThI
|"KHHeMaTHKa"
151 ||O600menre 1 cucreMaTu3anus 3HAHUI 10 TEME 1
"Tunamuka"
152 ||O600uenue 1 cucreMaru3anusd 3Haguii no teMe "CraTuka 1
TBEep0ro Tena"
153 [|O0001menne u cucTeMaTh3ays 3HaHUHI 110 TeEME ""3aKOHBI 1
COXpaHEHHUS B MeXaHHUKe"
154 [|O600menne u cucreMarTu3anys 3HaHui 1o TeMe "OCHOBEI 1
MOJIEKYJISIPHO-KUHETHUECKOM Teopun”
155 [|O000mEenne U cucTeMaTU3alHsL 3HAHUHA 110 TEME 1
"Tepmonunamuka. TeniaoBbie MalIuHbI"
156 [|O000mEenne U cucTeMaTU3alHsL 3HAHUHA 110 TEME 1
"Arperarnsie coctosinus BemiectBa. dazoBwie nepexoapr"”
157 ||O600mieHre 1 cucreMaTr3anus 3HaHUI 10 TEME 1
"OnexTpuueckoe noiue"
158 ||O600mieHre 1 cucTeMaTU3aIMs 3HAHUI 10 TEME 1
"TIoCTOSHHBIN PIEKTPUUECKUI TOK"
159 {|O000menne u cucreMaTu3arys 3HaHui 1Mo TeMe "Toku B 1
pa3auyYHbIX cpenax”
160 [|O000mEenne 1 cucTeEMaTU3AINS 3HAHUH 110 TEME 1
"MarauTtHoe 1oie"
161 |[Pe3epBHBIii ypok. O000IIEHNE U CUCTEMATH3AIMs 3HAHUH 110 1
TeMe "DIeKTpoMarHuTHas MHIyKus"
162 |[Pe3epBHBI ypok. O000IIEHNE U CUCTEMATH3AIMs 3HAHUH 110 1

teme "Mexanudeckue xKoneoanus"




No Tema ypoxka KonnuectBo wacoB | Hara DNEeKTpOHHBIE U POBHIC
/1 Beero| Konrponsbie || [pakruueckue || H3YICHHA o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboThI
163 |[Pe3epBHbIii ypok. O000IIEHHE U cUCTeMaTH3aIus 3HaHui o || 1
TeMe "DIIeKTPOMAarHUTHBIC KoyieOaHus "
164 ||Pe3epBHblii ypok. O000IICHNE U CUCTeMATH3AIIHS 3HAHMM 110 || 1
Teme "MexaHn4ecKue 1 3JEKTPOMArHUTHBIE BOJIHBI"
165 ||Pe3epBHblii ypok. O000IICHNE U CUCTeMATH3AIIMSI 3HAHMM 110 || 1
teme "OnTuka"
166 ||Pe3epBHblit ypok. O000IIEHIE U CUCTEMATH3AIUS 3HAHUI 110 1
teme "OcHoBel CTO"
167 ||Pe3epBHblii ypok. O000IIeHHE U cCUCTeMaTHU3alus 3HaHui 1o || 1
teMe "KopnyckymsipHO-BOJIHOBOM nyanu3m"
168 |[Pe3epBHbIif ypok. O000IIEHHE U cUcTeMaTH3alus 3HaHuM 110 || 1
Teme "Pusnka atoma"
169 |([Pe3epBHbIii ypok. O000IIeHHE U cUcTeMaTH3alus 3HaHU# 10 || 1
teme "duzrka aTOMHOTO Spa v 3JIEMEHTAPHbIX YacTUIl"
170 ||Pe3epBHblit ypok. O000IIeHHE U CUCTEMaTH3AIHs 3HaHH 1o || 1
TeMe "DJeMeHThl acTpopu3uKu"
IOBIEE KOJIMYECTBO YACOB T10 [IPOTPAMME I 170 | 4 I 16 |




OneHka 0TBETOB y4aluXxcst

Ounenka «5» CTaBUThCS B TOM CJy4yae, €ClIM YYall[UICS MOKa3blBa€T BEpHOE MOHUMAaHUE
(U3MUECKOil CYITHOCTH pacCMaTPUBAEMBIX SIBJICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHA, a
TaK kK€ IPaBWJIbHOE OmpefelieHne (pU3NYecCKUX BEIUYUH, UX EIUHHI] U CIIOCOOOB HM3MEpEHUS:
MPABUJIBHO BBITIOJIHSACT YEPTEIKU, CXEMBI U TPpa(UKHU; CTPOUT OTBET 110 COOCTBEHHOMY ILIAHY,
COMPOBOXKAAET paccka3 COOCTBEHHBIMH NpPUMEpPaMH, YMEET MPUMEHATh 3HAHHUS B HOBOH
CUTyallMd TpPU BBIIOJIHEHUH TMPAKTUYECKUX 3a/JaHHUI; MOXET YCTAaHOBHUTH CBSI3b MEX]IY
M3Y4aeMbIM M paHee HU3YUYECHHBIM MaTepUaloM MO Kypcy (PHU3UKH, a TaKXKe C MaTepualoM,
YCBOEHHBIM MPU U3YUYECHUH JIPYTUX MPEIMETOB.

OuneHka «4» CTaBUTbCS, €CIM OTBET YUYEHHUKA YAOBJIETBOPSET OCHOBHBIM TPEOOBAHUAM Ha
OLIEHKY 5, HO JjaH 0e3 MCIOIb30BaHUS COOCTBEHHOTO IIJIaHA, HOBBIX IIPUMEPOB, 0€3 MPUMEHEHUS
3HaHUW B HOBOW cUTyalnuu, 6€3 HCIOJIB30BAaHMS CBSI3eH C paHee HM3YyYEHHBIM MaTepHalioOM U
MaTepuaioM, YCBOCHHBIM IpU HU3YYEHUM Jp. MPEAMETOB: €CIU YYallluics JOMYCTUI OJIHY
omunOKy wiau He Ooyiee IBYX HEAOYETOB M MOXKET HMX HCIPABUTh CAMOCTOSTEIBHO WM C
HEOO0JIbIION TOMOILBIO YUUTEJIS.

Ounenka «3» CTaBUTHCS, €CIHM YUYallWiiCsl MPaBHJIBHO MOHUMAeT (DU3MYECKYIO CYIIHOCTh
paccMaTpuBaeMbIX SIBJICHUM W 3aKOHOMEPHOCTEN, HO B OTBETE UMEIOTCS OT/EIbHbIE IIPOOEIBI B
YCBOGHHUHU BOIIPOCOB Kypca (PU3MKH, HE MPENATCTBYIOIINE AalbHEHIIIEMY YCBOSCHHIO BOIIPOCOB
MPOrpaMMHOTO MaTepuaia: yMeeT MPUMEHSTh MOJIyYCHHbIC 3HAHUS TMPU PEIICHUH POCTHIX
3aJa4 C UCMOJIb30BAaHUEM TOTOBBIX (DOPMYII, HO 3aTPYIAHIETCS IPU PEHICHUH 33/1a4, TPEOYIOIMUX
npeoOpa3oBaHus HEKOTOPBIX (HOpMyII, AOMYyCTHJI HE Oojiee OAHOW TIpyOOH OIMMOKKM U ABYX
HeZo4YETOB, He Oonee OAHOW TpyOOW W OJHON HerpyOoii omubku, HEe Ooinee 2-3 HerpyObIxX
OmMOOK, OHON HErpyOOi OIMMOKU U TPEX HEOUETOB; TOMYCTUI 4-5 HEJOUETOB.

Ounenka «2» CTaBUTCS, €CITU y4alluiicss He OBIaeNl OCHOBHBIMHU 3HAHUSMU U YMEHUSIMU B
COOTBETCTBUU C TPeOOBaHUSAMHU IPOrpaMMbl M JONYCTWJI Oojbllie OMHUOOK M HEAOYETOB YEM
HEOOXOUMO IS OIICHKH «3».

OneHka KOHTPOJIBHBIX PadoT

Ouenka «5» cTaBUTCA 32 pad0OTy, BBIMOJHEHHYIO TOJHOCTHIO 0€3 OMMOOK M HET0UYETOB.

Ouenka «4» cTaBUTCA 32 padOTY BBIIOJHEHHYIO TOJHOCTHIO, HO TIPY HAJIMYUU B Hel He Ooee
OJIHOY TpYyOOi U OHOM HErpyOOU OITMOKY U OJTHOTO HeouéTa, He OoJee TPEX HEeOUETOB.

Ouenka «3» CTaBUTCS, €CIM yYEHUK MPABUIHHO BHITIOJHWI HE MeHee 2/3 Bceil paboThl Win
JOTyCTUJT HE OoJiee OaHOM TrpyOoil OmMOKM H.JBYX HEJOUETOB, HE OoJjiee OJHOM TpyOoii
OIMOKK U OJHOW HerpyOoi ommOKu, He Ooliee Tpex HEerpyObIX OIMMOOK, OJHOW Herpyoou
OMMOKK M TpeX HENOYETOB, NMpU HaIW4YUM 4 - 5 HEIO4ETOB.

OuneHka «2» cTaBUTCS, €CIIU YUCIIO OMIMOOK M HEAOYETOB MPEBBICHIIO HOPMY JUISL OLIEHKH 3
WM NIPaBUJIBHO BBITIOJIHEHO MeHee 2/3 Bcell paboThI.

Ouenka j1a00paTopHbBIX padoT

OueHka «5» CTaBUTCS, €CITU yUYaIIHiCs BBIMONHSIET paboTy B IOTHOM 00BbEME ¢ COOJIIOIeHHEM
HEOOXOMMOW TTOCIIEIOBATEIIFHOCTH TPOBEICHHUS ONBITOB M H3MEPEHHIA; CaMOCTOSTEIhHO M
paroHaIbHO MOHTHPYET HEOOXOAMMOEe O0OpYyIOBAaHUE; BCE OMBITHI MPOBOIUT B YCIOBHSX U
peKuMax, OOECIIEYMBAIOIINX TIOyUYE€HHE TPABWIBHBIX PE3YJIBTaTOB M BBIBOJIOB; COOIIIOIAET
TpeOoBaHUsI TpaBUI OE30MACHOCTH TPYy/Aa; B OTUETE MPABUIBLHO W aKKYpPaTHO BBIMOJHSIET BCE
3aIlUCH, TaOJHIBI, PUCYHKH, YEPTEKHU, Ipa)uKH, BHIUUCICHUS; MTPABHIBHO BBITIOJIHICT aHAIH3
IIOTPELIHOCTEM.

Ouenka «4» CTaBUTCS, €CIIH BBITIOJTHEHBI TPEOOBAHMUS K OIICHKE «5» , HO OBUIO JOMYIICHO /IBa
- TP HeJoueTa, He OoJiee OAHON HErpyOoil OMMOKH U OTHOTO HEIOUETA.

Onenka «3» craBuTcs, eciu paboTa BBIIOJHEHa HE IOJHOCTBIO, HO 00BEM

BBITIOJTHEHHONH YaCTH TAaKOB, TIO3BOJISIET TMOJYYHUTh TPABUJIBHBIC PE3YNbTAaThl ¥ BBIBOJBIL:
€CIT B XOJI€ TIPOBEICHHS OTIBITa U H3MEPEHHIA OBUTH JOMYIICHBI OITUOKH.



Onenka «2» cTaBUTCS, eciad paboTa BBHIIOJHEHa HE TOJHOCTBIO M 00beM
BBIIIOJIHEHHOM YacTu paboThl HE I03BOJIAET CAENaTh IPABUIIBHBIX BBIBOJOB: €CIIM OIBITHI,
U3MEPEHUs], BBIYUCIICHUS, HAOIIOJCHUS IPOU3BOIMIINCH HETTPABUIIBHO.

YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

1. ®dwusuka (B 3 yactax), 10 kmacc/ Yacte 1: I'ennenmreiin JI1.O., [uk FO.U; mox pegakiueit
Opinoa B.A.; Hacts 2: I'eBnenmreiin J1.3., lux FO.U., nox pexakuueii Opnosa B.A.; Yacts 3:
I'eanenmretin JI.3., Komkuna A.B., Jlesues .M., O011ecTBO ¢ OrpaHMYCHHON
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA »

2. ®duswmka (B 2 yactax), 11 kmace/ Yacts 1: I'ennenmreitn JI1.O., Juk FO.U.; nox pemxakiueit
OpnoBa B.A.; Uacte 2: 'enaenmreitn JI1.O., Komkuna A.B., Jlesues I'.U., ObmiecTBo ¢
orpannyeHHoi orBercTBeHHOCTHIO «M1OL] MHEMO3HNHA»

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1. ®uszuka. 10 knacc. ba3oblit 1 yrnyOna€HHbINA ypoBHH. MeToudeckoe mocodue ¢ yKkazaHUusIMU
K pEILIEeHUIO0 3a/1a4 NMoBbIIeHHO TpyaHocTu / JI.O. I'enneniureiin, A.A. bynarosa, A.B.
Komkuna, 1.B. Kopauiees. - M.: BUHOM. Jla6oparopus 3nanuii. 2018. - 368 ¢ : u.

2. ®usuka. 11 knacc. ba3zoBslii n yriyOon€éHHBIN ypoBHU. MeToanueckoe nocodue ¢ ykazaHUsIMU
K PELISHUIO 3a]1a4 NOoBbIeHHON TpyaHocTH / JI.O. 'ennenmreiin, A.A. bynatosa, A.B.
Komkuna, U.B. Kopaunses. - M.: BUHOM. Jla6opatopust 3nanuii. 2018. - 208 ¢ : w1

3. ®usuka. 10 knacc. YueOHUK A7 0011€00pazoBaT. OpraHu3aluil ¢ puIl.Ha 3JIEKTPOH.
Hocutese: 0a30BbIil U mpodunsHeli ypoBHU/ ['.5. Mskumes, b.b. Byxosues, Corckuit H.H./ M.:
[Ipocsemenue, 2020.

4. Kynepureitn 10.C. ®usuka. uddepenuupoBannbie KOHTpoIbHbIE padoThl.7-1 1kmacc.CII06.:
Wzn. Jom «Centsabpoy», 2015.

5. ®usuka. «KOHCTPYKTOpP» CaMOCTOSTEIbHBIX U KOHTPOJBHBIX paboT. 10 — 11 kiaccsl:
nocobOwue st yuurtesneit oomeoodpazosat. yupexaenuil/ C.M. Aunpromeukun, A.C.
CnyxaeBckuil.- M.: [Ipocsemienune, 2018.

6. Coopuuk 3anau no ¢usuke. 10-11 knaccr! (k yaeOnukam I'.5. Msikumesa u.jp.) — M.:
Ok3ameHn, 2019.

7. Coopuuk 3ana4 no ¢pusuke A 10—11 knaccel: mocobue 1t yuamuxcst o01eoopa3oar.
opranuzaruii: 6a3oBsiil u npodun. yposau / H.A. Tlapdentresa.- 5-e uza. M .: [Ipocsemenne,
2017 r.

8. ®usuka. 3agaunuk. 10-11 ki.: [locoOue ansa oOuieobpaszoBar. yupexxaeHuit / PoimkeBuy A.
IT. - M.: Ipocpa, 2019.

9. TemaTnueckne caMOCTOSTEIbHBIE M KOHTPOJIbHBIE paboThl Mo ¢usuke. 10 kmacc. / O.U.
['pomueBa.- M.: Dk3amen, 2017.

10. A.IT. PermkeBuu. COopHUK 3a1a4 1o ¢usuke. Mocksa, JIpoda, 2017 r

11. ®ponTansHble TabopaTopHbIe paboThl o Gusmke B 7-11 kimaccax o6meodpazoBaTeIbHBIX
yapexaeHusx: Ka. mus yaurens / B.A. bypos, F0.U. Jluk, b.C. 3BopbikuH u 1p.; mox pen. B.A.
Bypoga, I'.I'. Hukudoposa. - M.: [Ipocemenue: Yueo, aut., 2015

12. KogudukaTop 371€MEHTOB COJIep KaHus U TpeOOBAaHUN K YPOBHIO TTOJATOTOBKHU BBIITYCKHUKOB
00111€00pa30BaTENbHBIX YUpEXKACHUN 1151 ipoBeieHust B 2024 roy eAMHOTO rocy1apCTBEHHOTO



sk3amena no GMU3UKE.

13. JI. A. Kupuk. ®usuka 10. COOpHUK CaMOCTOSATEIBHBIX U KOHTPOJIBHBIX paboT. MockBa
«Mnexca» 2019 1.

14. ®usuka. 10 kacc: TEXHOJIOTHYECKHE KapThl YPOKOB 1m0 yueOHuky I'.51. MskumieBa, b.b.
Byxosuesa, H.H. Corckoro/ aBr.-coct. H.JI. Ilenareituenko.- Bonrorpaa: Yuurens. 2019.

15. ®usmka. 10-11 knace. 60 guarnoctuyeckux BapuanToB/ C.A. CokoisoBa.-M: U3narenbcTBo
«HanmonaneHoe o6pazoBanuey, 2016.:um.- (EI'D. Dxcnpecc-auarHocTuka).

16. 3amanus o6pa3oBarenbHOTO Toprana «Pemry EI'D»

17. I'.B. Mapkuna ®usuka 10 xnacc. [loypounsie miansl no yueouuky I'.5. Msxumesa, b.b.
byxoBuesa. B.: Yuurtens, 2020.

18. COOpHUK TECTOBBIX 3aJJaHUH /1JI1 TEMATUYECKOr0 U UTOroBOro KoHTpois. ®dusuka 10 knace.

M.: «Mlarennekt-Lentp», 2019 T.



IIpunoxenne 1
[IpumepHBIE TEeMBI COOOIICHUH, HCCIICIOBAHUM, TPOCKTOB 1O (pu3uke s yyanuxcs 10-11
KJjiacca:

AOCOJIIOTHO TBEPJIOE TEJIO U BUJBI €TO JIBHIKCHHUSL.

AHu3oTpomnus Gymaru.

Berporeneparop 11 CUTHAJIbHOTO OCBELLIEHHUS.

Bsrnsig Ha 3peHue ¢ TOUukH 3peHust (PU3HUKH.

Bnustaue atMocdepsl Ha pacipocTpaHeHUe IEKTPOMAarHUTHBIX BOJIHY, 10 kiacc.
Bnusinue MarHuTHBIX Oypb Ha 3J0POBBE UEIOBEKA.

Buytpensist sneprust. CriocoObl H3MEHEHUs] BHYTPEHHEH YHEPTUH.
Bcenennas.Ctpoenue u 3Bosronus Beenennoid.I'anaktuku.

BeolpanuBanue KpUCTauIOB MEAHOIO U JKEJIE3HOT0 KYIOpoca B IOMAIIHUX YCIOBUSX U
ONpeIeTICHUE UX INIOTHOCTH.

I'a30BbIC 3aKOHBI.

['eomarnuTHas sHEprUsl.

I'mpponunamuka. YpasHenue bepHyim.

3aKOHBI COXPAHEHHS B MEXAHUKE. 3AKOH COXPaHEHUSI UMITYJIbCA.

3aKOHBI COXPaHEHUsI B MEXaHUKE. 3aKOH COXPAHEHMsI SHEPIUu.

3apoxAeHUE U pa3BUTHE HAYUYHOI'O B3IJIA/1a HA MUP.

3ammTa TPaHCTIOPTHBIX CPENICTB OT aTMOC(HEPHOTO IEKTPUIECTBA.

3Be3/bl - BakHeHH 00bekT Beenennoii. [1lkana 3Be31HBIX BEJIHMYHH.

MeTto/1bl U3MEpEHUs apTEPUATILHOTO J1aBJICHUS

BrlpamyBanue KpucTauioB

[TpunHMn paboThl MEE303IEKTPUUECKON 3aKUTATIKH.

N3yuenne npuHLuna paboThl JIOMUHECLIEHTHOHN JJaMITOUKH

Urpa Angry Birds. ®usuka urpsl. M3ydenue aBrxeHne Tena OpomeHHOro Mo YIioM K
TOPU30HTY

N3yuenune moronmx cpeacts. Pu3nka MbLIa.

IToBEpXHOCTHOE HATSYKEHUE MBUIBHOIO ITy3bIpsi. MajeHbKOE Uy10 Y Bac 0Ma.
MarsauTHble OIS, UX U3MEPEHUs U BO3/EICTBIE HA )KUBbIE OPIraHU3MBI.

HcTopus OTKpBITUS 3aKOHOB IMHAMHUKHN Ha OCHOBE aCTPOHOMMYECKUX HaOIIOIEHUH.
Kowmersl. JlaBnenue ceta. "ConHeuHbll BeTep'.

Kpucrannsl. IX BbIpaluBaHue U NpuMEHEHHE.

Maunsie Tena CONTHEUHON CUCTEMBI.

Mertoas! acTpoduszndeckux uccienoBanuil. Paguoreneckonsl. OnTHYECKUE TEIECKOIBL.
VYrioBoe pa3pelieHue TeaecKona.

Mexanuka eopMUpyeMbIX Tell. MexaHnyeckrue CBOMCTBA TBEPJIBIX TeJl.

MoOubHbIN TesedoH ¢ TOUKH 3peHUs (PU3HUKH.

MonenupoBaHue 1 Ucciel0BaHKue Ipoliecca 00pa3oBaHus IUIaHETAPHBIX CUCTEM U YEPHBIX JIBIP.
Mosenb caMOABMIKYIIETOCS YCTPOMCTBA CIOCOOHOTO JIBUTAThCS 110 3aJaHHON TPaeKTOPUH,
0oOHapy>XUBaTh U OTUOATH MPENSATCTBUS.

Habmto1eHue 4acTHYHOTr0 COJTHEUHOTO 3aTMEHHUSI.

Hayxka Ha cTpake 310poBbs. BiausHue ynbTpa3Byka Ha OpraHHU3M UYEJIOBEKA U yIbTPa3BYKOBast
JIMarHOCTHKA.

HebnaronpusiTHble 5K0IOTHYECKHUE TIOCIEACTBHS PaOOThI TEIUIOBBIX IBUTATEIICH.
HeHbIoTOHOBCKAs XKUIKOCTh

HeoGpatumble n3menenus Bo BeeneHHOM.

HoBble THIIBI KOCMUYECKUX IBUTaTENEH.

OO0 ONBITHOM ONpPEENCHUN YASIbHON TEIIOTh MApO0Opa30BaHMSI BOIBI.

O06nexTHOE AeMoHcTpupoBaHue ¢ dexra Jlommepa 11 3ByKOBBIX BOJIH.



OcMoTunyeckas 3JIeKTPOCTaHIUSI.

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU.

[lepenatounbie MEXaHU3MBI U UX BUJIbI

[InaHeTsl 3eMHOM TPYIIIIHI.

IL1aneThI-ruranThbl.

[Torenuuman. Pa3HOCTh NOTEHIIMAIOB. DKBUIIOTEHIIMAIbHBIE [IOBEPXHOCTH.
[IpeoOpazoBanue YaCTOTHI U3IYUSHHS B MIPOLIECCE B3aUMOICHCTBUS JIA3€PHOTO MyUKa C
MIOBEPXHOCTBIO TBEPJIOTO TENA.

PaBHOBecue TBepbIX TEN. Buabl paBHOBECHS.

Pa3paboTka reHepaTopa 3JI€KTPOMarHUTHBIX BOJH U €ro UCIOJIb30BaHUE HA YPOKaX (PU3UKU.
CBsi3b aCTPOHOMUM C IPYyTUMH Haykamu. Kanenaaps.

Curnanuzatop MeXaHHYeCKHUX KOJIeOaHHiA.

Cuitel B Mexanuke. [{edopMalius u cuiia yrpyrocTy.

Cuiibl B MexaHuke. Cuita BCeMUPHOTO TAroTeHus. Cuiia TSKECTH

Cwitbl B Mexanuke. Cuiia TpeHusl.

Cucrema 3emis - JIyna. CoslHeUHbIE U JIyHHBIE 3aTMEHHUS.

CoBpeMeHHbIe TIpeIcTaBIeHHs 0 BeeneHHOM.

CoBpeMeHHbIE TPEICTABICHUS O MPOUCXO0KACHUN COIIHEUHON CUCTEMBI.

Co3zanue nporpaMMebl Ui pacdeTa CHJIOBBIX JIMHUN 3JIEKTPUIECKOTO TOJIS.

Co3znanue conemepa.

ConHeyHas cucTeMa - KOMIUIEKC TeJl 00IEro NpOuCX 0k IEHNUS.

ConHeYHbIH KOJIJIIEKTOP.

Comnnue - Ommkaiias 38e31a. Ctpoenue Conneunoit atmochepsl. ColHeYHO-3eMHbIE CBSI3H.
Crpykrypa Beenennoii. Ee paciunpenue. PenukroBoe uzimyueHue.

TermoBble ABUTATEIH.

TepMOouyBCTBUTENbHBIE MATEPHAIIBI.

DuU3NYECKOE COCTOIHUE U XUMHUUYECKUI cOCTaB 3Be3/1. PaBHOBecHe 3Be311. ICTOUHUKHN SHEPrUun
3BE3I.

DBomotus 3Be3/1. benbie kapnuku. UepHbie ABIPHI.

Onektpuueckoe nose. [I[poBoIHUKYU B AIEKTPUUECKOM IOJIE.

DNeKTpoANHAMUKA.

DJIEKTPOMAarHUTHbIE YCKOPUTEIHN MacCHhl.

OHeprus BeTpa.

DHeprus U3 OpraHu4ecKux y1o0peHuit
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