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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero oomero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3zoBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM denepanpbHOi padoueit
nporpaMMbl  BocniuTanuss M KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii  ®enepanuu, peanu3yrOLMX OCHOBHbBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE MPEIMETHOE COJEpIXKaHUE,
YCTAQHABJIMBAET PEKOMEHJIYEMYIO IOCJIEOBAaTEIbHOCTh U3YYEHHMs] TEM U Pa3lelioB y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKH Y4eOHOTO
mporecca, BO3PAaCTHBIX oOcoOeHHOcTel oOywaromuxcs. [Iporpamma mo ¢Qusuke maér
IpPEICTaBICHNUE O LENAX, COAEPKaHUM, OOIIel cTparerud oOy4eHMs, BOCHUTAHUSA M PA3BUTUSA
o0yyaroImuxcs cpeacTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriyOIEHHOM ypOBHE.

N3yuenne kypca (QHU3UKM YrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEAIM30BaTh 3aJauul
po(ecCHOHANIBHOM OpPHEHTAllMU, HAlpaBJICHO HAa CO3JAHME YCJIOBUM Ui MPOSIBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATbHOCTSIM.

B mporpamme mo ¢u3uKe ONpenensioTcs IUIAHUPYyEeMbIe pe3yabTaThl OCBOCHHUSI Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHO-MeTo10/10rn4eckoil OCHOBOW A1 pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANPEIMETHBIM U IMPEAMETHBIM pe3yibTaraM OOydaroluxcs,
OCBOMBIIIKX MPOTpaMMy 10 (U3UKE HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus HA YIITyOJIEHHOM
YPOBHE, SIBJIIETCA CUCTEMHO-IEATEIHOCTHBIN MOAXO.

[Tporpamma 1o ¢pu3uKe BKIOYAET:

IUIAHUPYEMBbIE PEe3YNbTAaThl OCBOEHHUS Kypca (U3MKU Ha YIriyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3yIbTaThl IO rojlaM O0yUYeHUs;

coJiepkaHue yueOHoro npeamera «Pu3ukay mo rogaM o0ydeHusl.

[TporpamMa mo Qu3uKe HMEeT HPUMEpPHBIM XapakTep M MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABJIEHUSI CBOUX PabOUUX NMPOTrpaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYI0 WHUIMATHUBY YUWTENEeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pPEaJM3alUd PA3IMYHBIX METOAMYECKHMX TOIXOIO0B K
npenojiaBaHuio (U3UKKM Ha YriyOJIEHHOM YPOBHE NpPU YCIOBHUU COXPaHEHHs 00s3aTeIbHOMN
YacTH COJIEP KaHUA Kypca.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPHUPOJIBI, BHICTYIAs B KAYECTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIECCOB U SIBICHUMN, U3y4aeMbIX
Xumuel, ouonoruel, ¢usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenauiio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOSHHMS KOCMOCA, MOJYYEHHs] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. W3ydyeHue UMK BHOCHUT OCHOBHOW BKJaa B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromierocs, B (popMHUpOBaHUE
YMEHUH NPUMEHATh HAYYHbIH METOJ MO3HAHUS IIPU BBIITOJHEHUH UMH YUEOHBIX UCCIIEI0BaHUM.

B ocHOBY Kkypca ¢HU3MKU Ha ypOBHE CPEIHEro OOIIero o0pa3oBaHUs MOJIOKEH P UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.



Hoesn yenocmnocmu. B cOOTBETCTBUU C HEM KYPC SBIISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepual U3 BCEX pa3felioB (M3HMKH, BKIIOYACT KaK BOMPOCH KIACCHYECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoea czenmepanuzayuu. B cooTBEeTCTBUM ¢ HEHl MaTepuan Kypca (Gu3MKH OO0BEAMHEH
BOKpYT (u3uueckux Teopuil. Begymmm B kypce siBisieTcss (OpMUpPOBAHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIICCTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeamnogaraeT UCIoJib30BaHuE T'yMaHUTaApHOTO
noTeHnuana GU3n4ecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpoOIeMamMH.

Hoea npuknaonoiu nanpagnennocmu. Kypc ¢Gu3uku — yrioyOn€HHOTO — ypOBHSA
IperoiaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJIOTUYECKUX MPUIOKECHUI
M3YYEHHBIX TEOpH U 3aK0HOB. [Ipu 3TOM paccMaTpUBarOTCS Ha YPOBHE OOIIMX MPEACTaBICHUI
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3xonocuszayuu peanusyeTcsl IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJECpP)KaHUS,
NOCBAUIEHHBIX 3KOJIOTMYECKHM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHsI MPoOJIeM paluoHaIFHOTO MPUPOAOIIOIB30BAHUS U
9KOJIOTHYECKOH 0€30MacHOCTH.

OcBoeHue conepkKaHus MPOrpaMMBl 10 (PU3UKE TOJHKHO OBITH OCTPOSHO HA MPUHITUIIAX
CUCTEMHO-/IEATEIbHOCTHOT O noaxoAa. Jyig pusuku peanusanus 3TUX NPUHIUIOB O0a3upyercs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO HKCIEPHUMEHTa KaK MOCTOSHHO AecTBYIoHero (axrtopa
yuebHoro mpouecca. [ns yrayOn€HHOro YpoOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO
YYEHHYECKOTO OSKCIIEPUMEHTa, BKJIIOYAIOMIETO (DPOHTAIbHBIE YYEHHUYECKHE OIBITHl TpU
U3y4eHHH HOBOTO MaTepuana, JlabopaTopHble padoThl W paboThl mpakTukyma. llpu sTom
BO3MOJXKHBI JIBa CIloco0a peanu3anui (pU3NYecKoro mpakTukyma. B mepBoM citydae MpakTUKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MubO mocie MepBOro U BTOPOrO TMONYTOAMI B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTerpanus paboT MpakTUKyMa B CHUCTEMY
71ab0paTOpHBIX paboOT, KOTOPbIE MPOBOASITCS B Mpolecce u3ydeHus paszaena (temsl). [Ipu aTom
noJ paboTamMu MPaKTHKyMa MOHUMAETCS CAMOCTOSITENILHOE HCCIIeI0BaHNE, KOTOPOE MPOBOTUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BUAa O€3 MOMIAaroBOM HHCTPYKITHH.

B nmporpamMMe no ¢u3uke cuctemMa yueHUUYECKOTO SKCIIEPUMEHTA, J1abOpaTOPHBIX paboT U
NPaKTUKyMa MPeJICTaBlIeHa €NHBIM MTepedHeM. BBIOOp TeMaTuKH JUTst 3TUX BHIIOB YICHUYECKHUX
NPAaKTUYECKUX PAabOT OCYLIECTBISETCS y4aCTHMKaMHM 0Opa3oBaTENbHOrO IMpoliecca MCXOS M3
OCOOCHHOCTE MOYPOYHOrO TIIAHUPOBAHUA M OCHalleHus kKaOuHeTa ¢usuku. [lpu sTOM
o0ecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHCS YMEHUSIMH TPOBOJAUTH TPSIMBIE W KOCBEHHBIE
U3MEpPEHUs, MCCICIOBAHUS 3aBHUCUMOCTEH (M3NYECKUX BEIWYMH WM IOCTAHOBKY OIBITOB IIO
IPOBEPKE MPEUI0KEHHBIX THUITOTES.

bonbiroe BHUMaHKE yAENseTCs PElICHUI0 pacu€THBIX M Ka4eCTBEHHBIX 3anad. [Ipu saTom
JUIsL pacu€THBIX 3a7lady IMPUOPUTETOM SIBIISIFOTCS 3a/ladMl C SIBHO 3aJaHHOM M HESBHO 3aJJaHHOM
buznyecKkoil MoJIebI0, MO3BOJIAIOIINE MPUMEHITh U3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jenia Kypca, TaK U MHTETpUpys MPUMEHEHUE 3HAHUU W3 pa3HbIX pasnenoB. s
KaueCTBEHHBIX 3aJa4 TMPUOPUTETOM SIBISIOTCS 3aJaHusl Ha OOBsICHEHHeE/TpeCcKa3aHue
NpOTeKaHUs (PU3NYECKUX SBICHUN W TPOIECCOB B OKPY)KAIOIIEH >KU3HH, TpeOyromue BbIOopa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepualbHO-TEXHUYECKOMY
o0ecrieyeHHI0 y4eOHOro mpouecca Kypc (Gpu3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOuiero oOpa3oBaHMs JTOJDKEH HM3y4daThCsl B YCIOBHUSIX IpEAMETHOTO KabuHera. B kaOunere



(bU3UKY JOKHO OBITH HE00X0MMOe JabopaTopHOE 000PYAOBaHHUE JIS BHITOTHEHHUS YKa3aHHBIX
B IIporpaMMe 1o (pu3KKe Y4eHHUECKHUX OIBITOB, Ja0OpaTOPHBIX padOT M pabOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpauMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IHPUHLUIIOM
MHUHMMAaJIbHON JOCTATOUYHOCTH M 00ECHEeYMBAET IOCTAHOBKY IEPEUMCICHHBIX B IpOrpaMMme 1o
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI WCCIEIOBAHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyAOBaHUE AJIS YYEHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYIOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX U IIU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4eHUs1 GU3UKU B 001LIEeM 00pa30BaHUU SBIISIFOTCS:

¢dbopmMHpoBaHUE UHTEPECA U CTPEMIICHUS O0YUAIOIUXCS K HAYYHOMY U3YyUEHHIO TIPUPO/IBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pasBUTHE MpPEJACTaBIEHUH O HAydHOM METOA€ TMO3HaHUs U (OpMHUpPOBaHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

¢dopMHEpoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HM3Y4YEHHS OCHOB CTPOCHHS
MaTepuu U GyHAAMEHTATBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHUEe YMEHMH OOBSCHATH SIBICHUS C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUHM U
HaYYHBIX J0Ka3aTeNIbCTB;

dopMHpOBaHHE TPEACTABICHUH O PO (U3UKU ISl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3sBUTHE MpPEJICTaBIEHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHON
NEeSTEIbHOCTH, CBSI3aHHBIX C (DU3UMKOM, MOJArOTOBKA K JalbHEiIIeMy OOyYeHHIO B 3TOM
HaIlpaBJICHUH.

JocTikeHne 3TUX menel o0ecrieyrBaeTcsl pelieHneM CIEAYIONMX 3a7ad B Ipolecce
U3ydeHHs Kypca GU3MKH Ha YpPOBHE CpeHEro o01iero o0pa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHUH 00 00X (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3UKY, SJIEKTPOJINHAMUKY, KBAHTOBYIO (DU3HKY
U DJIEMEHTHI aCTPOPU3HKH;

(dopMHpoBaHUE YMEHUI NPUMEHSATh TEOPETHUECKUE 3HAHUS JUIsI OOBSICHEHHS (PU3UUECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MIOBCEIHEBHON JKHU3HH;

OCBOCHHE CITOCOOOB PEIIEHUS Pa3IMYHbIX 33/1a4 C SBHO 33JaHHOW (U3UYECKON MOJIEIBIO,
3aa4, TOPAa3yMEBAIOIIUX CAMOCTOSATENBHOE CO3JaHuEe (PU3UYECKOW MOJENH, aJeKBaTHOU
YCIIOBHSM 33J]aud, B TOM YHCJIE 33]1a4 HH)KEHEPHOTO XapaKTepa,;

NOHUMaHHe (PU3NYECKHX OCHOB M MPHUHLMUIOB JIEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIIQJICHUE METOJaMH CaMOCTOSITEIFHOTO TUTAHUPOBAHUS WM TPOBEACHUS (HU3NIECKUX
HKCIEPUMEHTOB, aHaJM3a M WHTEpHpeTalud HHPOPMALUHU, ONpPENEICHUsI JIOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysIbTara;

CO3/IaHWE YCIIOBHH JUIsl Pa3BUTHS YMEHHH INPOEKTHO-HCCIIEOBATELCKOM, TBOPYECKOM
NeSITeTTbHOCTH,

pa3BUTHE UHTEpeca K cepaM npodecCHoHaNbHOM NesITeIbHOCTH, CBI3aHHON C (PU3UKOM.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyOnéHHBIH ypOBEHb H3YyUEHHS
yaeOHoro mpenmera «®Dus3uka» Ha YypOBHE CpeAHEro oO0mero ooOpa3oBaHUs BbIOMpaeTCs



00yJaronMMucs, TUIAHUPYIOIMMH TPOJIOJDKEHHE 00pa30BaHUsl 1O CIEIHAIBHOCTAM (DU3UKO-
TEXHHYECKOTO MPOUITS.

Ha usydenne pusuku (yrimyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHuUs
otBoautcs 340 gacos: B 10 kimacce — 170 vacoB (5 gacoB B Hepenmto), B 11 kiacce — 170 yacos (5
YacOB B HEJIEIIO).

[Ipennaraemslii B mporpamMme mo (pusmke nepeyeHs 1a00paTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIElaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJEPKAHUE OBbYYEHUA

10 KJIACC

Paszgen 1. Hayunblid MeTO O3HAHUS NPUPOIBLI.

Ouzuka — (yHIaMeHTalbHass HayKa o mpupoje. HayuHblii MeTOJ MO3HAHUS M METOIbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCIIepUMEHT U TeOpHus B Mpoliecce Mo3HaHus npupoasl. HabmogeHne u SKCepuMenT B
buzuke.

CniocoObl u3mepeHus: GU3NYECKUX BEJIWYMH (QHAJIOTOBbIE W LU(POBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuit pu3nuecKkux BeIUYnH (a0COTIOTHAS U OTHOCUTENbHAs).

MonenupoBanue (Gpu3MUecKUX SIBJICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIOE TEI0, UleanbHasl )KUIKOCTh, HICAbHBIN T'a3, TOUCUHBIH 3apan). [ unoreza. ®uznueckuit
3aKOH, I'PaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOM HAay4YHOM KapTUHBI MHpa, B
MPAKTUYECKOHN JEITeIbHOCTH JIIOICH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

W3mepenne cuibl TOKa W HANPSHKEHUS B ILEMH IOCTOSIHHOTO TOKa TMPU TOMOIIA
AQHAJIOTOBBIX U IMU(POBBIX U3MEPUTEIILHBIX TPHOOPOB.

3nakoMcTBO ¢ 1 poBoil maboparopueit no ¢usuke. [Ipumepsl n3mMepeHus: PUINIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBmwkeHue. OTHOCUTENBHOCTh MeXaHudeckoro BmkeHus. Cucrema
OTCYETA.

[IpsimMast 1 oOpaTHas 3314l MEXaHUKH.

Paguyc-BekTop MaTepuambHOM TOUYKM, €ro MPOEKIMHM Ha OCH CHCTEMbl KOOpJUHAT.
Tpaexropus.

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

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHHS U MMYTH MaTepUAIbHON TOYKH OT BPEMEHH U UX TpaduKu.

CBobOogHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIEHHOTO
MOJ1 YIJIOM K TOPU30HTY. 3aBUCUMOCTbh KOOP/AMHAT, CKOPOCTH U YCKOPEHUS MaTepUaIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe aBuxeHue. JIBuxeHne MaTepuaibHOM TOYKH 110 OKPYKHOCTU. YTJIOBast U
nuHenHas ckopocTh. Ilepwon m vactora oOpamenus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTesbHOE (TaHMeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTePHAIbHOM TOUKH.

TexHuueckne YCTpPONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CHUAOMETpP, ABHKECHHE
CHApSJIOB, LICTIHbIE, [IeCTepEHYAThIC U PEMEHHBIE MepeIaul, CKOPOCTHBIE THU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCU€Ta, MIUTIOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTHK JIBHIKEHUSI.

Crioco0b! HccieJOBaHus IBUKEHUH.

Nnmroctpanys NpeAeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.



[Tanenue Ten B BO34yXe U B pa3peKEHHOM MNPOCTPAHCTBE.

Habmonenue nBmxeHus Tena, OpoIeHHOro Mo YTI0M K TOPU30HTY U TOPU30HTAIBHO.

Hamnpasnenue ckopocTy py JBUYKEHUHU 110 OKPYKHOCTH.

[IpeoOpa3zoBanue yrioBoi CKOPOCTH B PEAYKTOpE.

CpaBHeHHME NyTEW, TPACKTOPHIl, CKOPOCTEN IBUKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

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

W3mepenne ycKOpeHuss 0pU MNPSIMOJIMHEHHOM PpaBHOYCKOPEHHOM JBHJKEHHHM 10
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKECHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OpOIIEHHOTO TOpU30HTANbHO. [IpoBepka rumoTe3sl 0 MpsiMoi
IIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO TIOJIETA U HAYAJIBHOM CKOPOCTBIO TENA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBHCUMOCTH TMepuoja oOpalleHus KOHHYECKOro MasTHHKa OT €ro
11apaMeTpPOB.

Tema 2. /lunamuxa.

[lepBsiit 3akoH HprotoHa. MHepunanbhbie cuctemsl oTcuéTra. [IpuHINUI OTHOCUTEIBHOCTH
[Nanunes. HeunepuuanbHble CUCTEMBI OTCUYETa (OMpeaeTIeHUE, IPUMEDHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akoH HproToHA 17151 MaTEpUAIBHON TOYKH.

Tperuii 3akoH HproTOHA 1511 MaTe€pUanbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHON MacChl.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOPEHHsS CBOOOJHOIO TaJ€HUs OT BBICOTHI Hal
MOBEPXHOCThIO IUIAHETHI U OT Treorpaduyeckoil mupoThl. J[BHykeHHE HEOECHBIX Tel M HUX
cnyTHUKOB. 3akoHbI Kerutepa. [lepBast kocmMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJBXKEHUS M CUJIa TPEHUS] TIOKOS.
Koadpdunment tpenus. Cusia cOnpoTUBIEHUS NMPHU JABMXKEHUU Tella B JKUJIKOCTH WIIM rase, eé
3aBUCUMOCTBb OT CKOPOCTH OTHOCUTEIBHOTO ABUKCHUS.

Jasnenue. 'mapocrarnueckoe nasnenue. Cuia Apxumena.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IOAIIMITHUKH, JIBUKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habntoienue nBr>keHUs Tell B MHEPLUATIbHBIX U HEUHEPIUATBHBIX CHCTEMax OTCUETA.

IIpyHIUIT OTHOCHTEIBHOCTH.

KaueHne nByX HMIMHIPOB WJIM WIAPOB PAa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEUHEPLUAIBHOU CUCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIOLIEN PUIIOKEHHBIX K TEIYy CHJI C IPOU3BEIECHUEM MAcChl Tela
Ha €r0 YCKOPEHHUE B MHEPLUAIBHON CHUCTEME OTCUETA.

PaBeHCTBO CHJI, BOZHMKAIOIINX B PE3YJIbTATE B3aUMOACHCTBUS TEN.

N3mepenne macc 1o B3auMOACUCTBUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.



[lenTpOoOE)KHbIE MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MTOKOsI, KAUECHUS ¥ CKOJBKCHHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padonol, RPAKMUKYM.

H3mepenne paBHOAECHCTBYIOIICH CUIT IIPH IBH)KEHUU OpycKa 10 HAKIOHHOM MIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BPEMEHH IBMKEHHsSI Opycka IO HaKJIOHHOU
TUTOCKOCTH Ha 33JJAHHOE PACCTOSHUE OT €r0 MACCHI.

HccnenoBanue 3aBHCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B MPYXHHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHue ABMKEHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKHil OJI0K.

N3mepenune kodddummenTa TpeHus Mo BEIWYUHE YTIOBOT0 KOd((UIIMEHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWXeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
KO3 PUIMEHTOM TpEHUS.

W3ydeHne ABUKCHHS TPy3a Ha BATY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpamaTenbHOe BHKEHUE TBEPIOTO Tea.
MoMEHT cuIibl OTHOCUTENBHO ocu BpamieHus. [lnedo cumbl. CroxeHue Cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYciioBus paBHOBECHUS TBEPIOTO TEIIA.

YcroitunBoe, HeycTouMBOE, Oe3pa3TuYHOE paBHOBECHE.

TexHUYeCcKne yCTPOWCTBA U TEXHOJIOTMYECKHE MPOIECCHl: KPOHILITEHH, CTPOUTENbHBIH
KpaH, penéryarbie KOHCTPYKITHH.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bunast paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccenoBanue yCIIOBUH paBHOBECHS TBEPIOTO TeJa, HMEIOIIETO OCh BPAIICHHS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJ YIIPYTOCTH.

W3ydeHne ycToMYnBOCTH TBEPOTO Tea, MMEIOLIETO TIOIIAh OMOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

mMnynisCc MaTepUabHONW TOYKH, CHCTEMBI MAaTepUANBHBIX TOYeK. L[eHTp Macc cucTeMbl
MaTepuaibHBIX TOYeK. TeopeMa o ABMKEHHUH LIEHTPa Macc.

HMnynibC CHITBI M U3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

MoMeHT umnyiabca MaTepuanbHOM Toukd. IIpencTaBieHne O COXpaHEHHWH MOMEHTa
UMITyJbCa B IICHTPAIBHBIX MOJISX.

Pabora cuiel Ha MaJloM W Ha KOHEYHOM mepemenieHud. ['paduyueckoe mpeacTaBiIeHUE
pabOTHI CHITHI.

MOIIHOCTD CHUJIBL.

Kunerndeckasi sHeprus MaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETUYECKOU
SHEPTUU MaTePUATBHON TOYKH.

[ToreHIMaTBHBIC W HEMOTCHIMATBHBIC CHIIBL lloTeHInanbHas dHeprus. [loTeHImanbpHas
SHeprus ynpyro aeopmupoBaHHON TpYXHUHBI. [loTeHIMaNbHAS dHEPTHS TelNa B OJHOPOJIHOM
rpaBUTAMOHHOM moJie. [loTeHIanbHas 3Heprus Tela B TPaBUTAIMOHHOM TOJIE OJHOPOIHOTO
nrapa (BHYTPH U BHe 11apa). Bropas kocMudeckasi CKOpoCThb. TpeThsi KOCMHYECKast CKOPOCTb.



CBs3b pabOTHI HEMOTEHIHMAIBHBIX CHJI C U3BMEHEHHEM MEXaHUYECKOW SHEPrHMH CHUCTEMBbI
TeJ. 3aKOH COXPAaHEHMSI MEXaHUUECKOU SHEPTHH.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBHeHune bepHymM g uAcabHOM JKUIKOCTHM KakK CIEACTBHE 3aKOHA COXpaHEHUs
MEXaHUYECKON YHEPTUU.

TexHuueckue ycTpoHCTBAa U TEXHOJIOTMYECKHE IPOLECCHI: JABM)KEHHE PaKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOI, (UTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

N3mepenre MOIHOCTH CUIIBIL.

H3meHeHune sHepruu Teja MPU COBEPIICHUU PadOTHI.

B3anmuble npeBpallleHUsT KUHETUYECKOW W MOTEHIMAIbHOW YHEPTHil MpU JACHCTBUM HA
TEJI0 CHJIBI TSKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpyu cBOOOIHOM MaJAECHUU.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKmMuUKym.

N3mepenne ummysbca Tena no TOpMO3HOMY ITYTH.

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

CpaBHeHUE U3MEHEHHS UMITYJIbCA Tela C UMITYJIBCOM CUJIBL.

HccnenoBanue coxpaHeHUsl UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBUH.

W3mepeHre KWHETUYECKON SHEPTUU TeJla IO TOPMO3HOMY Iy TH.

CpaBHeHUE W3MEHEHUS MOTSHITMAILHON SHEPTUH TIPY>KUHBI C paOOTON CHITBI TPEHUSI.

Omnpenenenue padbOThI CHIIBI TPEHUS IPU ABMXKEHUH TeJla IO HAKJIOHHOM IJIOCKOCTH.

Paspnen 3. Moaekyasipaasi Qu3uKa 1 TePMOAUHAMMKA.

Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyIsipHo-kuHeTnyecko Teopun (MKT), ux omnbiTHOE
obocunoBanue. Juddys3usa. bpoyHoBckoe nBmkeHue. XapakTep ABMKEHUS M B3aUMOJICUCTBUS
YacTuIl BemecTBa. Moenu CTpOeHUs Ta30B, JKUIKOCTEH U TBEPABIX Tell U 00BSICHEHUE CBOICTB
BelllecTBA Ha OCHOBE J3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BemectBa. [locTostHHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl e€ m3mepenus. lllkama TemmepaTyp
Lenbcus.

Mopenbs uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU: YACTHIBl Tas3a
JBUKYTCS XaOTUYECKH U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

['a3zoBbie 3akoHbl. YpaBHeHHe MenpaeneeBa—Knaneiipona. AOcomtoTHas Temmeparypa
(mkanma temmeparyp KensBuna). 3akon JlampTona. M3omporecchl B HOeallbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHNe HU30MPOIIECCOB: N30TEPMA,
n30x0pa, nzobapa.

CBa3b MEXKIy /MOaBJICHUEM M CPEIHENM KHHETUYECKOW »SHEpPruerd MOCTyNnaTeIbHOro
TEIUIOBOTO JBYIKEHHUS MOJIEKYN HJAeaTbHOrO0 Ta3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-
KMHETHYECKON TEOPUU UACAIbHOTO ra3a).

CBsi3p  aOCONMIOTHON  TeMmepaTypbl TEPMOJWHAMHYECKOM CHCTEMBI CO  CpeaHel
KMHETUYECKOW dHEPruei MOCTyNnaTeNbHOTO TEMIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOIECChl: TepMOMeTp, Oapomerp,
MOJIy4YeHUE HAHOMATEePUaJIOB.

Hemoncmpayuu.



Mopenu nBUKEHNS YaCTHUL] BEILECTBA.

Monens OpOYHOBCKOTO IBUYKEHHUSI.

Buneopoinuk ¢ 3anucbio peabHOro OpOyYHOBCKOTO JIBUIKEHUS.

Huddy3us xuakocTei.

Mognens onbita llTepHa.

IIpuTsxenue MOJIEKyII.

Moenu KpUCTaNIMYECKUX PELIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHS IIPH TEIUIOO0OMEHE MEXKIY
ropsiuei U X0JIOJAHOU BOJOM.

W3ydyeHne WU30TEpPMUYECKOro TMporecca (pPeKOMEHJOBAHO HCIONIb30BaHHe LU(POBOH
nabopaTopun).

N3ydenue n30XopHOTro mnpouecca.

N3ydenue nzobapHOro npoiecca.

IIpoBepka ypaBHEHHS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmonunamuueckass  (TZl)  cucrema. 3ajmaHre  BHENIHUX  YCJIOBHH A
TEPMOJMHAMUYECKOM CUCTEMbl. BHemHue u  BHyTpeHHuEe napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHUE 3HAUYEHUS BEJIUYMH, ONMHMCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Hauano tepmoanHamuku. CaMonpou3BoiibHas pesakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Mopenp wuaeanbHOro raza B TEPMOJMHAMHMKE — CHUCTEMA YpPAaBHEHMIl: ypaBHEHHE
MenneneeBa—KnaneiipoHa U BbIpaXX€HUE JUIsI BHYTPEHHEW SHEPruM. Y CIOBUSA MPUMEHUMOCTU
TOW MOJENN: HM3Kasg KOHLIEHTpallUs YacTUll, BBICOKHE TeMmIepaTypbl. BrlpaxkeHue s
BHYTpPEHHE! SHEPTUU 0IHOATOMHOTO HJI€aIbHOIO rasa.

KBasucrarnueckre U HECTaTUYECKHUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMoJuHaMuKe. Boraucnenue paboTsl 1o rpaduky mporecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKON
cucTeMbl 6e3 coBeplIeHus: padoThel. KOHBEKIMS, TEMI0NPOBOIHOCTD, U3TyYEHHE.

KomunuectBo Ttemnorel. TennmoéMkocThs Tena. YaenbHass M MOJSpHAs TEIIOEMKOCTU
BelllecTBA. YpaBHeHHEe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBa. Pacuér konmyecTBa
TEIUIOTHI IIpH Teruionepenave. [lonstue 06 aguadbaTHOM Ipoliecce.

[TepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHsist sHeprusi. KomudecTBo TemioTel U pabota
KaK Mepbl NU3MEHEHHS BHYTPEHHEN SJHEPTUH TEPMOAMHAMHUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIi PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMMUYECKON CHCTEMbl MPOXOIUT €AMHCTBEHHas aauabara.
AOGconoTHas TeMIieparypa.

Bropoii 3ak0H TEpMOAMHAMUKH JAJI1 HEPABHOBECHBIX MPOILIECCOB: HEBO3MOXKHO MEpPENATH
TEIJIOTY OT OoJiee XOJOJAHOrO Tela K Oojiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
HeoOpatumMocTh NpuUpOIHBIX MPOIECCOB.

[Ipunuune! aeiictBus TernoBbix Mammud. KIT/I.

MakcumansHoe 3Hauenue KI1/1. [ukn Kapho.



DKOJIOTMYECKUE aCNEKThl MCIIOJIb30BAHUS TEIUIOBBIX JABUrarenei. TemnoBoe 3arps3HeHue
OKPYKAarOILEH Cpeabl.

TexHuuecKkrue yCTpOWCTBA U TEXHOJOTHYECKHUE MPOLECCHI: XOJOIWIBHUK, KOHIUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTenu, mapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHX
TEMIIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIB30BAaHUEM TEIUIOBOIO HAcoca,
YTHIU3aUsS OMOOPTraHNYEeCKOTO TOTLTUBA JJIs1 BEIPAOOTKH «TEILTIOBOMY M AJICKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTHueCKOM pacIIupPEHUH.

Bo3nyniHoe oruuso.

CpaBHeHME YIENbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOro npoiiecca.

KoMnbroTepHble MOAEIH TEIUIOBBIX JBUraTENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3yuenne B3aMMOCBS3M DHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobl.

[TapooOpa3oBanne u KoHJeHcanus. lcmapeHue u KWIleHHE. YJIelbHas TEIuioTa
napooOpa3oBaHusl.

Haceimennsie W HeHacwillieHHbIE mapbl. KadyecTBeHHass 3aBUCUMOCTh IIOTHOCTH M
JABJICHUS] HACBIIICHHOTO Mapa OT TEeMIEpaTyphbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIECHUS B )KUKOCTH.

BnaxHocTs Bo3yxa. AOCOIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

Teépnoe Teno. Kpucramnmuyeckue u amopdHbie Teaa. AHU30TPOIHUS CBOMCTB KPUCTAJIIIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyomumanus.

Hedopmaruu TtBEpAOro Tenma. Pactsokenune u cxartue. Cosur. Moayns FOura. Ilpenen
yOpyrux aedopmanui.

TennoBoe pacmMpeHnue KUIKOCTEH U TBEPIBIX Te, 00bEMHOE U JTMHEHHOE paCIIUpEHHE.
AHTapMOHHM3M TEIUIOBBIX KOJEOAHUN YacTHUI[ BEIIeCTBA KaK MPUYMHA TEIMJIOBOTO PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM YpPOBHE).

[Tpeobpa3zoBanue 3HEprun B (pa3oBbIX Nepexoax.

YpaBHeHHE TEIUIOBOTO OallaHca.

[ToBepxHOocTHOE HaTskeHUEe. KoadduimeHT moBepXHOCTHOTO HaTsKeHus. KanmunspHsie
ABJEHU. [{aBlIeHre 110 UCKPUBJIEHHOM MTOBEPXHOCTHIO xKuakocTh. dopmyia Jlamaca.

TexHu4yeckne yCTPOMCTBA U TEXHOJOTHYECKHE TIPOIECCH: KUIKUE KPUCTAJUIbI,
COBpPEMEHHBIE MaTEepHUaIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne. Kunenue npu noHWKEHHOM J1aBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSIKEHHUS.

OnBbITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBanmue.



KannmispHsele sBIeHU.

Mopaenu HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObl U3MepeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunbr nedopmanmii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3ydeHune 3aKkOHOMEPHOCTE HCTIAPEHUS KU AKOCTEH.

W3MmepeHue yaeapHON TEII0ThI IIJIaBICHUS JIbJA.

M3yyeHue CBOMCTB HACBIIICHHBIX I1apOB.

W3mepenune abCOMIOTHOM BIAXKHOCTH BO3/1yXa M OIICHKA MAcChl MapoB B TIOMEIIICHUH.

N3mepenue ko3¢ puireHTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaliy pe3MHOBOTO 00pa3ia OT NPUIOKEHHON K HEMY
CUJIBI.

Pasznea 4. diekTpoauHaMuUKA.

Tema 1. Inexmpuueckoe noe.

OnekTpuzanus Tea U e€ MposBIIEHUsA. DJEKTpUYecKuil 3apaa. [IBa BUaa 3JIEKTPUUECKUX
3apsaaoB. IIpoBONHMKM, NMAIEKTPUKH U IOJYHPOBOJAHUKH. ODJIEMEHTApPHBIA 3IIEKTPUUYECKUI
3apsj. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsa.

BsaumopeiictBue 3apanoB. Toueunsle 3apsabl. 3akoH Kyiona.

Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHUE 3apsi/bl.

Hanpsoxéanocts  anekrpuueckoro moss. [IpoOubnid 3apsa. Jluaunm HanpsokEHHOCTH
INEKTPUYECKOTO0 1oJIst. OJHOPOIHOE IIEKTPUUECKOE TOJIE.

[ToTeHIManbHOCTD ANEKTPOCTATUYECKOrO IOJA. Pa3HOCTh NMOTEHLMANIOB U HAIPSHKCHUE.
[ToreHunanbHast ~ dHEprust  3apsga B JJEKTPOCTATUUECKOM  IIOJIE. IToTennman
aneKTpocTatnyeckoro mnosisd. CBsi3p HANpsOKEHHOCTH MO M PAa3HOCTH IMOTEHLIMAJIOB IS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOAHOTO, TaK M HEOTHOPOJHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apsDKEHHOT0 1Mo 00BhEMY 1mapa. [lose paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOW IUIOCKOCTH.
KapTuns! mMHNAN HAIPSYKEHHOCTH ITUX NOJIEN U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBHE PAaBHOBECHSI 3aps10B.

JIMdIIeKTPUKHY B AJIEKTPOCTaTUYECKOM TToJie. J{nanekTpruyeckas IpOHUI[aeMOCTh BEIIECTBA.

Konnencarop. OneKTpoEMKOCTh  KOHJEHCATopa. DNeKTpOEMKOCTh  IJIOCKOIO
KOHJIEHCATOPA.

[TapamienpHOe  coeguHeHWe  KOHAeHcaTopoB.  IlocnemoBarenbHoe — coenMHEHHE
KOH/JIEHCAaTOPOB.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

JIBrKeHME 3apsKEHHON 4acTULbl B OJHOPOJHOM IEKTPUUYECKOM IIOJIE.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: DJIEKTPOCKOIN, JJIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHUE AIEKTPONpruOOpOB, KOHIEHCATOPHI, TeHepaTop Bau e
['paada.

Hemoncmpayuu.

YCTpOoUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

DneKTpUUecKoe MoJje 3apsKEHHBIX [IapUKOB.



DIIEKTPUYECKOE MOJIE IBYX 3aPSHKCHHBIX IUIACTHH.

Mognens anekTpocTatuueckoro reueparopa (Ban ne I'paada).

ITpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DNEeKTpoCTaTUYECKAas 3allUTa.

VYceTpoicTBO U IeCTBUE KOHAEHCATOPA TOCTOSTHHOM 1 MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAU  IUIACTHH,
paccTosHUSA MEX]y HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus EKTPUYECKOTO OIS 3apsyKEHHOTO0 KOHIEHCATOPA.

3apsiaKa ¥ pa3psiika KOHAEHCAaTOpa 4epe3 Pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomul, nPAKmMuKym.

OneHka cul B3aMMOJEHCTBUS 3apSKEHHBIX TEIL.

HaOnronenue npeBpalieHus SHEpruy 3apsKeHHOr0 KOHAEHCATOPa B SHEPTUI0 U3ITy4EHUs
CBETOJIMO/IA.

W3ydeHne npoTekaHus ToKa B LIETIH, COJIEprKalel KOHeHCaTop.

Pacnipenenennie pasHOCTM NOTEHUMANIOB (HANpsDKEHWs])) TPU  IOCIENOBATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cuna toka. [TocTosiHHBIN TOK.

VYcnoBus CylmeCTBOBaHUS IOCTOSIHHOTO  AJIEKTPUYECKOrOo TOKa. VICTOYHMKM TOKa.
Hanpsixenune U u D/IC £.

3akon OMa a1 yyacTKa LenH.

ONEKTpUYECKOe  CONPOTHUBIIEHHWE.  3aBUCUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI U IUIOUIAJH IIONEPEYHOr0 CEYEHUS. Y EIBHOE CONPOTHUBIICHUE
BELICCTBA.

[TocnenoBarenbHOe, NapauIEIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenuna.

MoIIHOCTB NEKTPUYECKOro TOKa. TernoBast MOIIHOCTD, BBIAENsIEMas Ha PE3UCTOPE.

OJIC u BHYTpEeHHEE COMPOTHUBJIICHHE HCTOYHHMKA TOKa. 3akoH Owma s TOJIHON
(3aMKHYTO¥) 3JIEKTpUUYECKOM 11er. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKoe 3aMbIKaHue.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHnueckne yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: aMIIEPMETP, BOJBTMETD,
peocTat, CYETYUK IEKTPUIECKON SHEPTUU.

Hemoncmpayuu.

M3MmepeHue cuibl TOKa U HAIIPSKEHHUS.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPsDKEHUs [UId  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COMPOTHUBIIEHUS UWIMHIPUYECKUX TMPOBOJHUKOB OT JJIMHBL, IUJIOLIAAU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBIEHUS IIPH IOCTOSHHOM
HaNPSDKEHUU.

[Ipssmoe m3mepenne DJIC. KopoTkoe 3amblKaHME TAIbBAHUYECKOTO 3JIEMEHTA M OLEHKa
BHYTPEHHETO COIIPOTUBIICHHUS.

Crioco0bl coeTMHEHHs ICTOYHUKOB Toka, DJ[C Gatapeii.



HccnenoBanne pa3sHOCTH MOTEHIMAIOB MEXKY MOJIOCAMH MCTOYHUKA TOKA OT CHJIBI TOKA
B LIEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanye cCMENIaHHOTO COCIMHEHUS PE3UCTOPOB.

H3MmepeHue yaeapHOro COpOTUBIICHHS IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTY CHJIBI TOKA OT HAIIPSDKEHUS U1 JJaMIIbl HaKaJIUBaHMsL.

VYBenuueHue npejesia u3MepeHus amrnepMmerpa (BoJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/1C ralbBaHUYECKOr0 2JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3sHOCTH NOTEHLIMAIOB MEX]Y MOJIFOCAMHM MCTOYHUKA TOKA OT CHJIbI TOKA
B LICIN.

HccnenoBanue 3aBUCMMOCTH IIOJI€3HOM MOITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

OnekTpuueckas HPOBOAMMOCTb pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHUBIEHUS  METAUIOB  OT  TEMIIEpaTyphl.
CBepxnpoBOAUMOCTb.

DneKkTpruuecKkuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh MOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. IlonynpoBogHUKOBbBIE TPUOOPHI.

ONEKTPUYECKUH TOK B 3JIEKTPOJIMTAX. DJIEKTPOIMTHUYECKAs AMCCOLUALMS. DIEKTPOIIH3.
3axonbl Dapazest 1U1sl 3JIEKTPOIU3A.

Onektpuueckuidi TOK B raszax. CaMOCTOSITENBHBIM M HECAMOCTOSITENIbHBIN pa3psi.
Pa3znuynble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHuueckue yCTpPONMCTBA U IPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JIydeBasi TPyOKa, MOIYHNPOBOJHUKOBBIE MPUOOPHI: THOJI, TPaH3UCTOP, (poTomamon,
CBETOJIMOJ, TallbBaHWKA, paUHUPOBAHWE MEAM, BbHIIUIABKA AJIIOMHHMS, OSJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

[TpoBOAMMOCTH 3JIEKTPOIUTOB.

3akoHsbI 2nekTponusa apazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HaGnronenue anexrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3nYecKHl MPAKTUKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX M IIU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3mueckux BenuuuH. OlleHKa TpaHuIl
IIOTPELITHOCTEMN.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, MPOBEPKa MPENJIOKEHHBIX THIOTE3 (BBIOOp M3 PadOT, OMUCAHHBIX B TEMATHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHsA B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJICPIKATEIBHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMH MAaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, runore3a, (Qu3uueckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHNE, MO/ICIIb, U3MEPEHHE, TOTrPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peEIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoicTa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKIMH HA OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: Mexannueckoe IBWKEHHE B XKUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3anus
OMOOPraHMYECKOr0 TOIUTMBA ISl BBIPAOOTKU «TEIJIOBOM» M DJIEKTPOIHEPTHH, MOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHas Macca, MoJy4yeHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEIl, KUAKOCTEH U
ra3oB, OJKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

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

Texnonozusa: nipeoOpa3oBaHue JBUKEHHUM C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKUE KOHCTPYKIMU (KPOHIITEHH, pemérdyarsie
KOHCTPYKIIMH ), UCTIOIB30BaHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CropaHHs, MapoBas TypOWHA, OBITOBOM XOIOAMIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaThbBAHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Macnummnoe noie.

B3anmoneicTBiue NMOCTOSHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarHutHoe mnoue.
Bekrop MarHuTHOM MHAyKUMH. [IprHIMN Cynieprno3uliMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
UHAYKIINH.

MarautHoe 1ojie IPOBOJHMKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KATYIIKHM U KPYroBOI'O
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOJAYJb. JI[BUKEHHE 3apsSKEHHOW 4YacTHUIbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

MaruauTtHoe nosze B Beuectse. @eppoMarHeTUKy, napa- U IMaMarHeTHKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOABUTATENb SIKOOM, YCKOpUTEIN
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKIMM MarHUTHOTO IO IOJIOCOBOIO M IOJKOBOOOpa3HOIo
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIMM TMOJS JJIMHHOTO IPSAMOro IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

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

[TpuHIMN AeicTBUSA 3TIEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeNCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHYKIIUM HA OCHOBE N3MEPEHUS CUIIbI AMIIEpa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOok BekTopa MarHuTHOM MHAyKumMu. DJC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuuecKoe IoJIe.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B IL€NM IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOMJI, 3aIIUTA OT 3JIEKTPU3ALMH TN NIPU IBUKEHUU B MArHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune sBaeHus 37€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanue 3aBucuMmoctd IJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHUS] MarHUTHOI'O
MOTOKA.

IIpaBuno Jlenua.

[Tanenne MarauTa B aJIIlOMUHUAEBON (MEHOW) TpyOe.

SIBieHME CAaMOMHIYKIIUH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka Mo/ieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOAHbBIE KOIEOAHHUS.

['apmonnueckue  konebanus. KunHemaTmueckoe U JAMHAMHUYECKOE  OIMMCAHUE.
DHepreTuyeckoe oOmucaHue (3aKOH COXpAHEHHUS  MEXaHWYECKOW  »Hepruu). BriBojg
JUHAMHYECKOTO ONHCAHWS TApMOHMYECKHX KOJNICOAHWH W3 WX OJHEPreTUYeCKOro u
KMHEMAaTUYECKOTO OTHCAHHUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KoJIeOaHU TPYKMHHOTO MasiTHUKA.

[TonsTne o 3aryxarommx KosneOaHusix. BoiHykneHHsle Konebanus. Pe3onanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOM KPUBOW. ABTOKOJICOaHUSI.

TexHuuyeckue yCTpONCTBA M TEXHOJIOIMUECKHE IMPOIECChl: METPOHOM, 4Yachl, Kaueiw,
MYy3bIKaJIbHBIE HHCTPYMEHTBI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

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

HccnenoBanue 3aTyXxamuxX KOJIeOaHUH W 3aBUCUMOCTH TIEPHOa CBOOOTHBIX KOJICOaHUI
OT COMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM IMpPYXHHE C IIeNbI0 (OPMUPOBAHUS
MIPEJICTaBICHUA 00 UeaTbHON MOJICIIN IPY)KHHHOTO MasTHHKA.

3aKOH COXpaHEHHsI SHEPTUHU NIPU KOJIeOaHUAX rpy3a Ha MPYKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U MPYKMHHOT'O MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TENa B X0JI€ KoJIeOaHUii Ha YIIPYroM TMOJIBEce.

N3yueHue ABUKEHUS HUTIHOTO MAasTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOIeOaHuUH.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KOoHType. Popmyna Tomcona. CBs3b aMIUIUTYIbl 3apsia KOHJAEHCATOpa C
aMIUTUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B UI€aTbHOM KOJeOaTeTbHOM KOHTYpE.

3aTyxaromuye SJIeKTPOMarHuTHbIE KojeOaHusl. BBIHYXICHHBIE 3JIEKTPOMATHUTHBIE
Kosie0aHusl.

[lepemenHbIii TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMUTYAHOE M JEUCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKEHUS TIPU Pa3INIHON opMe 3aBUCUMOCTH MTEPEMEHHOTO TOKA OT
BpPEMEHU.

CuHyconaalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIETIM CUHYCOMIAJILHOTO MIEPEMEHHOT0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanpsKeHU.

Wneansubiii Tpancdopmatop. [Ipon3BoacTBo, mepeaada U MOTPEOICHUE AIEKTPUUECKOM
SHEPTUH.



DKOJIOTUYECKUE PHUCKHU IIPU INPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa mcnosb3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPaTOp IEPEMEHHOIr0 TOKA, JINHUU JJIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcumsuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 351eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTMBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu mocienoBaTenbHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOPA.

YeTpoiicTBO M MPUHIIKIT AEHCTBUSI TpaHchopmaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIeI0BaTEIbHO COSAMHEHHbBIE KOHIEHCATOD,
KaTyILKYy U PE3UCTOP.

HaOnroeHnue 31eKTpOMarHUTHOTO PE30HaHCA.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaAZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX paclpocTpaHeHusd. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHMs U AjduHa BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHUe, IpeJIoMIIEHUE, HHTEepPepeHus U TudpaKus.

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

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXKEHHE, MPEIOMJIEHHME, IOJISIpU3alns,
uHTEephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TeJIEBUACHU. Pagronokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
pagap, paguoNpUEMHHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-neusb, ynbTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabmoneHue oTpaxeHus U NPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe3oHaHC.



CBolicTBa yJIbTpa3ByKa M €ro MpUMEHEHHE.

Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOH
KOJICOaHUH.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3ITyUCHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxeHus cBeTa. [locTpoenune H300pa’keHUN B IJIOCKOM
3epkaie. Chepudeckne 3epkaia.

[Ipenomnenue cBera. 3akOHBI MPEIOMJICHHS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb MpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0Je MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pasjena
JIBYX ONITUYECKUX CPE.

Xon nyueit B mpusme. ucnepeus ceera. ClioxHBIH cocTaB Oenoro cera. Liger.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yro MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHUYECKasl CHUJIa TOHKOHM JIMH3BI. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH clepudecKkoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO I10Ka3aTes MPEIOMIICHHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH30M.

Xox ny4a, IpOUIEALIEro JIMH3Y MO0/l TPOU3BOJIbHBIM YIJIOM K €€ IVIABHOM ONTHYECKOU OCH.
[TocTpoeHne N300paKCHUI TOYKHA U OTPE3Ka MPSIMON B COOMPAIONINX M PACCEHBAIOIINX JIMH3AX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspermatomnias cnocoOHOCTh. [71a3 kak onTHyeckast CUCTEMa.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB M MHHHUMYMOB B HWHTEpP(QEpPEHIMOHHON KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMepsl KiIaccu4eckuX HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [JudpaxiuuonHas pemérka. YciaoBue HAOMIOACHHUS TIJIAaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHnueckne yCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
dboroanmapaT, MHUKPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONnTHKa, TU(PaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue NpeloMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpakeHus. Mojienb cBeToBOA.

HccnenoBanue xo/1a CBETOBBIX IMYYKOB YepPe3 MJIOCKOMAPAIIIENIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKEeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue naTepdepeHInm crera.



HaOnroneHue 1BETOB TOHKHX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnsie pabomoit, nPAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BELIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n3o0paxeHus B CUCTEME U3 IUIOCKOTO 3epKaa U JIMH3BI.

[Tony4yenue n300paxkeHus: B CHCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKONMYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

W3yuenne naTephEpEHIINH Ja3epHOTO U3ITYUCHUS Ha JBYX IIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AM(PpPaKkMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3ydeHHs CBETOAMOAA TPU TIOMOIIH TU(PAKIIMOHHOHN PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuLibl IPUMEHUMOCTH KJIacCMUECKOM MexaHuku. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  JlopeHua.  VYcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMe/JIeHHE BPEMEHU U COKpalleHue
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MacCHI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE NMPHEMHUKH,
YCKOPHUTENH 3apsHDKEHHBIX YacTHULL.

YyeHn4eckuit HKCIIepUMEHT, 1abopaTOpHbIE pabOThI, MPAKTUKYM.

OmnpeneneHre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTULl (1Mo gororpadusmM TpeKoB
3apsHKEHHBIX YaCTHI] B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOe TermoBOe wu3NMydeHHE (M3IydeHHE aOCONIOTHO YEPHOro Tema). 3aKoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadpdext. Onbitol A. I'. Cronerosa. 3akoHbl (poTtodddexra. YpaBHeHHEe DHUHIITEHHA
st potordexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIIOTHO MOMIOMIAIOIIYI0 U
abCcoOTHO oTpaskatollyto noBepxHocth). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa wactull. Bonnbl ne bpoitns. JlnvHa BosHbl ne bpoing u pasmepsl
objacTu  JOKANM3AaMKM  JBWKYIIEHCS  dYacTuipl.  KoOpmycKynsipHO-BOTHOBOW  Tyau3M.
Judpakius 37eKTPOHOB Ha KPUCTAIIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ efizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTHYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIBHBIA MUKPOCKOII, COTHEUHAst OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTUHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBELIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.

[Tocrynarer bopa. M3nydenue u morsionieHne (OTOHOB MPH MEPEXO0JE aToMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CHEKTPAIbHBIM aHaINU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomeul, npaKmuxym.

HabGmronenue nuHeyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMApHOI'O BOJOPOJA U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. Qusuka amommnoz2o A0pa u 31eMeHMAPHLIX Yacmuy,.

Hyxnonnas moxens simpa ['eiizenbepra—Banenko. 3apsia snpa. MaccoBoe 4ucio siapa.
N3oTomnsl.

PagmoaktuBHOCTE. Anba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITyYEHHeE.

3aKOH paguOaKTUBHOrO pacmnana. PagmoakTuBHBIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don uznyuenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT maccol sapa.

Anepusie peakuuu. Jlenenune wu cuHte3 snep. SnepHsie peaktopbl. IIpoGiemsl
YVIOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. OKOJOTUYECKHE aCHEeKThl pPa3BUTUA  SAEPHOU
SHEPreTUKHU.

MeToapl perucTpaiuy U UCCIeI0BaHUS JIEMEHTAPHBIX YaCTHII.



DyHIaMeHTAIbHBIE B3aUMOJCHCTBUA. baprnoHbl, Me30HBI M JeNTOHBI. [IpeacraBienue o
CranpaptHoil Moaenu. KBapk-TirooHHast MOJEINb apPOHOB.

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

EnunctBo ¢puznyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpOHWCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa Buibcona,
SJCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHOMuUHU. lIpukinagHOoe W MHPOBO33PEHUECKOE  3HAYCHUE
actpoHoMHH. [IpUMEHHUMOCTh 3aKOHOB (U3WUKU Ui OOBSCHEHUS MPUPOABl KOCMHUYECKHX
00BEKTOB.

Metoabl acTpoHOMHUYECKHX HccieqoBaHui. COBpEMEHHbIE ONTHYECKUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acTpOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, INIAHETHI, UX BUJUMOE IBUKCHHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTtounuk snepruu ConHia v 3BE31.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTh» JJIs
3BE3]] [JIABHOM  MOCJIENOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoBpeMeHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOOLMK COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxxenue Connua B ['anaktuke. Turbl
rajlakTuk. PajuoranakTuky u kBazapel. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBOE N3IIyYEHHE.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTpOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJa30M €  HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUN [UIs OINpelesieHUs] IOJIOKEeHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c0o3Be3/11si CeBEpHOT0 MOMyLIapUs U IpKue 3BE3/IbI.

Habmonenus B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b! u3MepeHus: (PU3NYECKUX BEIMUYUH C UCTOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  H3MepeHud  ¢usnueckux BenuuuH. OlEeHKa TIpaHull
IIOTPELIHOCTEM.

[IpoBeneHe KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPENJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUYECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJaOOpaTOPHbIE paOOThI, TPAKTUKYM»).

O0o0maroniee noBTOPEHME.

OO6oOuieHne W cUCTeMaTH3alMs  CoJIepKaHMs — pas3zieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHeIUaNbHON TEOpUU OTHOCUTENbHOCTHY», «KBanTOBass (Qusuka», «IIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTEIBHOM U MIPOTHOCTHYECKON (PYHKIMH (PU3HMUECKON TeOpuH, poiib (U3NIECKON Teopun
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yriayonénHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ yu4éTom
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3nMyeckas BeIWYMHA, 3aKOH, TEOpHs, HAOJIOJCHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICIh, H3MEPEHHE, TTOTPEITHOCTH U3MEPEHUHN, H3MEPUTETHHBIC
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHI. Tpuronomerpuueckue (yHKIHUU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naku mo100Us TPEYrOIbHUKOB, OMPEIeIeHNE TUIOMIAIN TUIOCKUX GUTyp U 00bEMa Te.

buonozua: snexktpuueckue SBICHHS B KUBOW Ipupojie, KojeOaTelbHbIE ABMXKEHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKHUE  PUCKA  TPU  TPOU3BOACTBE  AJICKTPOIHEPIHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JMArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpPUCTAINIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIHN3.

T'eozpaghus: MarHuTHBIC TIOTIOCA 3EMIIH, 3aJIe)KW MAarHUTHBIX Py, (oTOChEMKA 3eMHOI
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMeHEeHNE MTOCTOSHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, IEKTPOABUTATEND
SxoOm, reHepaTop TEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TIeYb, JIMHHUH O3JIEKTpoIepenad,
QJIEKTPOJIBUTATENb, pPajiap, pPaaIuONPUEMHUK, TEIIeBU30p, aHTeHHa, TenedoH, CBU-neus,
yIbTPa3ByKOBasi IMArHOCTHKA B TEXHUKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHAs OINTHKA,
conHevHas Oartapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTMUECKUE aCTIeKThI
€€ pa3BUTHSL.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3HUKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIbTATHBI
JInuHoCTHBIE pe3ybTaThl OCBOCHUS yueOHOro mpenmMera «Du3uka» J0JKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHUI, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  0OlIecTBa,
paciiMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JICATEILHOCTH, B TOM YHCJIC B YACTH:
rpaIaHCKOr0 BOCIUTAHUS:
e cOpMHPOBAHHOCTH TPAXKAAHCKOW TIMO3UIMU OOYYAIOIIErocs KaK aKTHBHOTO W
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOT0 OOIIECTBA;
® MPUHATUE TPAAUIMOHHBIX OOIIEUYETOBEUSCKUX T'YMAHUCTUICCKUX U JIEMOKPATUYECKUX
IIEHHOCTEM;
® TOTOBHOCTH BECTH COBMECTHYIO JCSTEIBHOCTh B MHTEPECAX TPAKIAAHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIiy;
® yMCHHE B3aMMOJICHCTBOBATH C CONMAIBHBIMA WHCTHTYTAMH B COOTBETCTBHU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;
® TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM EATEIHHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUS:
¢ copMHPOBAHHOCTH POCCUICKOM rpaskJaHCKOM UICHTHYHOCTH, AaTPUOTH3MA;
® I[ICHHOCTHOE OTHOIIECHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JIOCTHIKEHHUSM POCCHHCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
¢ copMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO TOBEICHUS;
® CINOCOOHOCTH OILIGHWBAaTh CHUTYallMIO W TPUHUMATh OCO3HAHHBIE  pEIICHUS,
OpUEHTHUPYICh HAa MOpaJbHO-HPAaBCTBEHHBbIE HOPMBI U IIEHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;
® OCO3HAHHE JTUYHOTO BKJIAJa B MOCTPOCHHE YCTOWYMBOTO Oy IYILETO.
ICTETUYECKOTO0 BOCTIMTAHUSA:
® DOCTETHMYECKOE OTHOIIEHHE K MHpPY, BKIIOYAas JCTETUKY Hay4YHOTO TBOpPYECTBA,
npuCyIIero Gpusnvyeckon Hayke.
TPYAOBOT0 BOCHMTAHMS:
® HHTEpPEC K Pa3Nu4IHbIM cdepaM MpoPEecCHOHATBHON ACSITEILHOCTH, B TOM YHUCIIC
CBSI3aHHBIM C (PU3UKOI U TEXHHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOp Oymyiieit
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;
® TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMUIO U CaMOOOpa3oBaHUIO B 001MacTu (PU3HKH
Ha MPOTSHKEHUU BCEH JKU3HH.
IKOJIOTHYECKOT0 BOCTIMTAHUS:
e chopMHPOBAHHOCTH IKOJIOTMUYECKON KYyIbTYphI, OCO3HAHHE TJIOOATLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;
® [UJJAHMPOBAHUE W OCYIIECTBIECHUE JIEUCTBUI B OKPYKAIOUIEH Cpe/le HA OCHOBE 3HAHMS
1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH HKOJIOTMYECKOM HAMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW JAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M MCCIIEJOBATENIBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh U AKTYaJIM3UPOBATH MPOOIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

ONPENENATh eI AEATEIBHOCTH, 3a1aBaTh [1APAMETPbl U KPUTEPUU UX JTOCTHUKECHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (U3HYECKHX
SABJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHUS NpoOJeMbl C Yy4ETOM aHaiuM3a HMEIOIIUXCS
MaTepHaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OLICHUBATb PUCKHU ITOCIECACTBUM NEATEIBHOCTH;

KOOPJMHUPOBATh W BBINOIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBLIe uccienoBaTelLCKUE AeiiCTBHS .

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUYCBHIMHU MOHATUSAMHU U METOJAMH (hU3HICCKOMN
HaYKU;

BJIQJIETh HAaBBIKAMHU Y4EOHO-UCCIIEOBATEIbCKOM W TMPOEKTHON JEeATEIbHOCTH B
obnmact (pU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOHUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NISCKOro COJCPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOHOB IMO3HAHN,

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIINH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUCOHBIX CHTYAIHSIX, B TOM YHCJIE TIPH
CO3aHUH YUYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYWHHO-CJICICTBEHHBIC CBSI3W WM aKTyalIM3UPOBATh 3aJady, BBIJIBHTATh
runore’y e€ pelleHus, HaxOAuTh AapryMeHThl i1 JI0Ka3aTelbCTBa CBOMX
YTBEPXKICHHM, 33]1aBaTh MApaMETPhl K KPUTEPHH PEIICHUS;

AQHAIM3UPOBATh TOJYYCHHBIE B XOJE pEIIeHUS 3aJauyd pPe3yiabTaThl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]a4l B 00pa30BaTENbHOMN JIEATEILHOCTH, B
TOM YHUCJIC TIPH U3YICHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HaHUS 10 (PU3HMKE B IPAKTHUUECKYIO 00IACTh KU3HEACSITEIbHOCTH;
YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HJICH, TIpeJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,



CTaBUTHb HpO6JICMI>I " 3a7ia4u, JOMYCKArIHNEC AJIbTCPHATUBHBIC PCIHICHUA.

Patora ¢ undopmanmeii:

BIJCTh HAaBBIKAMHM TIOJIydeHUS HHPOpPMAIMK (PU3NYECKOrO COJIepKaHUS U3
HCTOYHHKOB pa3HBIX THIIOB, CAaMOCTOSTEIBHO OCYIIECTBIATH IIOMCK, AaHAJIN3,
CHCTEMATH3allMI0 W MHTEPIPETAUUI0 HHPOPMALUU pa3IMYHBIX BHUJIOB MU (opMm
NPECTaBIICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH H(OPMAIIHH;

UCTIONIB30BaTh CPEACTBA WH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pELICHNH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHM3alMOHHBIX 3aJad C
coOmoieHeM  TpeOOBaHMH  JPrOHOMUKH, TEXHHKH O€30IacHOCTH, T'MTHEHBI,
pecypcocOepexeHHs, NPaBOBBIX M JITHYECKUX HOPM, HOPM HH(OPMAIMOHHOU
0€30I1aCHOCTH;

CO37aBaTh TEKCTHl (PU3MYECKOTO COACPKaHHMSA B PA3IUYHBIX (opmarax ¢ y4€Tom
Ha3HaueHUs MHPOPMALMU U IEIEBOM ayAWTOPUH, BBHIOMpAs ONTUMAIbHYIO (Gopmy
NPECTaBJICHUS U BU3yaIH3alllH.

KoMMmyHnKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTHI;
pa3BEPHYTO M JIOTMYHO M3J1araThb CBOIO TOUKY 3PEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;
BbIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM C y4€TOM OOIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4leHa KOJUIEKTHBA,

OPUHUMATH 1LI€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBaTh U KOOPJHMHUPOBATH
JIeHCTBUS MO €€ JOCTHXKEHUIO: COCTAaBIISITH IUIAH JEHUCTBUM, paclpelneisTh poJid C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa M KaKJOTO YyYyaCTHHUKAa KOMAaHIbl B 0OLIUI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJEU C TMO3UIMH HOBU3HBI, OPUTMHAIIBHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE IOBEACHHME B PA3IUYHBIX CUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE eiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIISATH IMO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (QU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTABJISIThH TUIAH PEIICHHS paCYETHBIX U KAYECTBEHHBIX 3aJ/1ay, TJIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMMEIOIIUXCS PEeCypCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacIMpsATh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JINYHBIX MPEANOUYTECHUH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIAMIMHA B 00IacTu (U3UKH,
MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIL, 3MOLIUOHAJILHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU ISl OLICHKH CUTYAIH, BEIOOpA BEPHOI'O PELICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB NEATEIbHOCTH;
NpUHUMATD ce0sl, TOHMUMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U ApIyMEHTBI APYIUX IIPU aHAIU3E PE3YJIBTATOB JEATEIbHOCTH;
IPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B mnponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOTrpaMMBbI I1O CI)I/I3I/IKG JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$[ y O6y‘IaIOIJ_[I/IXCH COBCPUHICHCTBYCTCA SMOIUOHAIBLHBIN
HHTCIICKT, npez[nonaralomnﬁ C(i)OpMI/IpOBaHHOCTBI

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBLHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUsS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBHOU cdephl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIOMIETO  CAMOKOHTPOJb,  yYMEHHE  NPUHUMATH
OTBETCTBEHHOCTh 3@ CBOE IIOBEJCHHE, CHOCOOHOCTb  QJaNTHPOBAThCA K
SMOIMOHATIBHBIM U3MEHEHHSM H MPOSIBISTh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
OINITUMHU3M, MHUIIMATHBHOCTh, YMEHHE JIeHICTBOBATH, HCXO/ISl M3 CBOMX BO3MOXKHOCTEIH;
OMITATUH, BKIIOYAIOMIEH COCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUYUTHIBaTh €r0 TIPH OCYIIECTBICHUH OOIIEHHs, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKMBAHHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBAaTh OTHOIIEHUS C
JIPYTUMH JIOBMH, 3200THTHCS, TIPOSIBIISATH HHTEPEC U Pa3pemIaTh KOH(DIUKTHL.

IMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenust B 10 knacce npeIMeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

NOHUMAaTh pPOJNb (U3UKK B HKOHOMHMUYECKOH, TEXHOJIOTMYECKOH, 3KOJOrMYecKoH,
COLIMAJILHOW M 3THYECKOM cdepax AEsITeNbHOCTH YeJIOBEKa, POJib U MECTO (PU3MKU B
COBPEMEHHOM HAay4YHOU KapTHHE MHPA, 3HAYCHUE ONUCATEIbHOM,
CHUCTEMaTH3UPYIOLIEH, OOBSICHUTENIBHOM M MPOrHOCTUYECKOM (PYyHKIMH (u3nueckoi
TEOPUH — MEXAHHMKH, MOJIEKYJISIPHOM (PU3MKH M TEPMOJMHAMMKH, POib (prusnyeckon
Teopuu B (GOPMHUPOBAHUHU MIPENICTABICHUN O PU3NUECKON KapTHHE MUPA;

pa3nuyath yCJIOBUS NPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(sIBJIEHUI): MHEpLMATIbHAS CUCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TENO, MaTepuaIbHas
TOYKa, PABHOYCKOPEHHOE JBU)XEHHME, CBOOOJHOE TMaJeHue, aOCOIIOTHO yrpyras
neopmanusi, abCONMIOTHO YNPYroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENIU
rasa, >KUJIKOCTH M TBEPAOro (KPUCTAJUIMYECKOIO) Tella, WACadbHBIN ra3, TOYCUHBIH
3apsij, OZHOPOJHOE MIEKTPUYECKOE ITOJIE;



pa3nuyath YCJIOBUS (TpaHHIbI, OOJACTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
HCIIOJIb30BaHUs YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXAHWYECKHE IIPOLIECChl M SABJIEHUS, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHMSI U 3aKOHBl MEXaHUKH (OTHOCUTEIBHOCTb MEXaHMYECKOI'O
JBWDKEHUS, (POpPMYyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO JBM)KEHUS, MPeoOpa3zoBaHUs
[Namunes nns  CKOPOCTM M IepeMellleHus, 3akoHbl  HplooToHa, mnpuHOUD
OTHOCUTEJIBHOCTH ['anuiies, 3aKOH BCEMHMPHOIO TATOTEHUS, 3AKOHBI COXPAHEHHUS
UMIyJbCA M MEXAHWYECKOW DSHEpruu, CBs3b pabOThl CUJIBI C HU3MEHEHUEM
MEXAHUYECKOM S3HEpPruM, YCIOBHMS paBHOBECUS TBEPAOrO Tena), IpPU 3TOM
UCIIOJB30BaTh ~ MAaTEMaTU4YECKOE  BBIPAXCHHME  3aKOHOB,  YKa3blBaTh  yCIIOBHS
IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: IpeoOpa3oBaHuil I'anuies, BTOPOro u TpeTbero
3aKOHOB HbIO0TOHA, 3aKOHOB COXPAaHEHMs HUMITYJIbCAa U MEXAHUYECKOM YHEPIUH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAJTM3UPOBATh U OOBACHATH TEIUIOBBIC NMPOLIECCH W SBJICHUS, UCIOIB3YsI OCHOBHBIE
nonoxerans MKT u 3aKoHBI MOJIEKYISIDHOH (HU3WKA M TEPMOJWHAMHKH (CBSI3b
JIABJICHUsI JICAIBHOTO ra3a Co CpeHEeN KMHETUYECKOM SHEPTUEl TEIUIOBOTO JIBHKEHUS
U KOHILIEHTpallMed €ro MOJIEKyJ, CBA3b TEMIIEpaTypbl BEIIECTBA CO CpeIHEHN
KMHETUYECKOW DJHEprued TEIUIOBOTO JBMKEHUS €r0 4YacTHl], CBA3b JaBJICHUS
UJEAIBHOIO Ta3a C KOHLEHTpalUuMed MOJIEKYJ M €ro TEeMIEepaTypou, ypaBHEHUE
MenneneeBa—KuamnelipoHa, mepBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHEHUS
SHEprMM B TEIUIOBBIX Ipolieccax), HpU 3TOM HCIOJIb30BATh MaTeMaTH4YecKoe
BBIPDAKEHHME 3aKOHOB, YKa3blBaTh YCJIOBHUS IPUMEHHMMOCTH YpaBHEHHs MenpeneeBa—
Knaneiipona;

AQHIN3UPOBATh M OOBSACHATH DJIEKTPUUECKHE SBJICHUS, MCIONb3ysd OCHOBHbIE
MIOJIO’KEHHUS M 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXPaHEHUsI JIEKTPUUECKOI0 3apsija,
3akoH  KynoHa, NOTEHIMaNbHOCTH  JJIEKTPOCTATHYECKOTO  IOJSA,  IPHUHIHII
CYNEPIIO3ULUHN DJIEKTPUYECKUX II0JIEH, IPU ITOM YKa3blBass YCJIOBHUsS NPUMEHUMOCTH
3akoHa KynoHa, a TakXe NpakTUUYECKH BaKHbIE COOTHOILIEHUs: 3akoHbl Oma ams
y4acTKa LENU U JJI1 3aMKHYTOM 3JIEKTPUUYECKON LIenH, 3aKoH J[xoynsa—JIeHna, npasuia
Kupxroda, 3akonsl @apases A 3JIEKTPOIu3a);

OMMCHIBATh (PU3HUECKUE MPOLIECCHI U SBJICHUS, UCIOIb3Ysl BEIMUMHBL: IEepEeMEIICHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€a U CUCTEMBI TE€J, CHJIa, MOMEHT CHJIBI, 1aBJICHUE,
NOTEHLIMAJIbHAsl SHEPrusi, KUHETHYecKas HHEeprus, MexXaHudeckas sHeprus, padbora
CUJIBI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSKECTH, CWJIA YIPYrOCTH, CHia
TPEHUs1, MOLIHOCTb, SHEPIUs B3aUMOAECHCTBHS Tena ¢ 3eMiEi BOIM3U €€ MOBEPXHOCTH,
SHEprus ynpyro paedopmamuu MOpPYKHHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIIOTHAsS
Temreparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS HSHEPrus MHIeabHOTO
OJIHOATOMHOTO Ta3a, paboTa MJIeaNbHOIO ra3a, OTHOCUTENIbHAs BJIAXKHOCTh BO3/yXa,
KII[l waeanbHOro TEIJIOBOIO JIBUTATENs; JJIEKTPUUYECKOE I10JIe, HaMpPsSKEHHOCTh
AJIEKTPUYECKOr0 II0JIA, HANPSHKEHHOCTh IOJII TOYEUHOIO 3apsia WU 3apsHKEHHOIO
niapa B BaKyymMe U B JUIJIEKTPHUKE, MOTCHIUAN DJIEKTPOCTATUYECKOTO OIS, Pa3HOCTh
MIOTEHIMAJIOB, 3JIEKTPOABMKYINAs CHJIA, CHJA TOKA, HAIPSHKEHWE, MOIIHOCTh TOKa,
3JIEKTpUYECKass €MKOCTh IUIOCKOTO KOHJEHCATOpa, CONPOTUBIEHUE ydacTKa LEMH C
[IOCJIEIOBATEIbHBIM M MAPAJUICJIBHBIM  COCAMHEHUEM  PE3UCTOPOB,  DHEPIruUsd
IIEKTPUYECKOTO I10JIs1 KOHIEHCATOPa;



OOBSICHATH OCOOEHHOCTH MPOTEKaHWs (PU3MYECKMX  SBJICHUH: MEXaHMYECKOe
JBWKEHHE, TEIUIOBOE JBMIKEHHWE 4YaCcTHMI][ BEIIECTBA, TEIUIOBOE pPaBHOBECHE,
OpOyHOBCKOE JBIKEHHE, TU(Py3Hs, HCIapeHHe, KUIIEHUEe 1 KOHICHC AU, TUIaBICHUE
M KpUCTAlUIM3allus, HAIpaBIEHHOCTb  TEIUIONEpedauu, d3JIEKTpU3auus  Tell,
SKBUIIOTEHIIUAIBHOCTh IOBEPXHOCTH 3apsHKEHHOTO IMPOBOAHUKA;

MIPOBOJIMTH WCCIICIOBAHKUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYHHBI OT JAPYroM C
UCIIOJIb30BAHUEM IMPSIMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
¢bukcupoBaTh pe3yiabTaThl MOJYYEHHON 3aBUCHUMOCTU (PU3NYECKUX BEIMYUH B BUIE
rpaduKoB C Y4€TOM aOCOJIOTHBIX IMOTPEUIHOCTEW W3MEPEHUH, JenaTh BBIBOABI IO
pe3yJbTaTaM UCCIIEI0BaHuUS;

MPOBOANTH KOCBEHHBIC HM3MEPEHUs (PUINYCCKUX BEIMYWH, MPH ITOM BBIOHPATH
ONTUMAIILHBIA METOJ M3MEpPEHHs, OICHHWBATh AaOCOJIOTHBIE M OTHOCHTENIbHBIC
MOTPEUIHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

IPOBOAMTH  OIBITHI [0 IPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
9KCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIBHYIO  YCTaHOBKY,  aHaJIM3UPOBAThH
MIOJIy4YEHHBIE PE3YJIbTAThl U 1€JaTh BBIBOJ O CTATYCE NMPEAJIOKEHHOMN Ir'MIOTE3bl;
coOnrofarh mpaBuia 0e30MacHOro TpyJda IpH MPOBEICHUU HCCIETOBAHHA B paMKax
y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-MCCIIETOBATEIBCKOW M TMPOEKTHOU
JESTEIbBHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOHCTB U JaOOPATOPHOIO
000pyI0BaHus;

pemath pacu€THbIE 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOM (u3nyeckoin
MOJIeJIbIO: HAa OCHOBaHMM aHalW3a YCJIOBHS OOOCHOBBIBATH BBIOOD (hH3HUECKOM
MOJIeJIM, OTBeYarIeld TpeOoBaHUSAM 3aJaud, HPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJaTbl (U3UYECKUX TEOPUH TMpPH  HCIOJb30BAHUU
MaTeMaTUYeCKUX METOJOB pEeLIeHUs 3aJad, IMPOBOJUTh pPACYETHl HAa OCHOBAHUU
MMEIOIINXCA JaHHBIX, aHAJIU3UpPOBATh pPE3YJbTAaTbl M KOPPEKTHPOBATH METOMbI
pELIeHUs ¢ YYETOM IOJyUYEHHBIX PE3YyJIbTaTOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyrolre MpUMEHEHUS 3HAHUI U3 Pa3HBIX Pa3/IesioB
Kypca (M3MKH, a TakKe HHTETpaliyl 3HaHWM W3 JPYTHX MPEeIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTHUYECKYIO IIEMOYKY PACCYXKJICHHH C OMOpod Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (U3NYECKUE SIBICHUS,

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHIUIIOB pabOThI
U3MEPUTENIbHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB,;
MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHUpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AQHAIM3UPOBAaTh M  OLIEHWBATh TMOCIEJACTBUA OBITOBOW M  MPOU3BOJCTBEHHOU
JeSITeIbHOCTH 4YeNlOBEeKa, CBS3aHHOW C (PU3MUECKUMH TIPOLECCaMHu, C MO3UIMH
9KOJIOTHUYECKOM 0e30MmacHOCTH, IpeICTaBICHUN 0 paloHaIbHOM
IPUPOJIONIONB30BAaHUH, a TaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTHXKEHUN HAyKU U
TEXHOJIOTUH JIs JalbHEHIIero pa3BUTHS YEIOBEUECKOro 00IIeCTBa;

MIPUMEHSATH Pa3INuHbIe CIIOCOOBI pabOThI ¢ HHPOPMAIHEH HU3UIECKOTO COAEPKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TPpU ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OpPMAIIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepaboTKU UM TpeAbsBIeHUS Y4eOHOH M Hay4yHO-NMOMYJSpHON HH(OpManuu,



CTPYKTYPHPOBAaHHS M HHTEpHpeTanuy HWH(pOpManuy, MOIYYeHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIy4aeMyI0 HH()OPMAIMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMW, TaK M HAa OCHOBE aHajlu3a
UCTOYHMKA MH(pOpManuy;

OpPOSIBJIATH OPraHU3allMOHHbIE M TIO3HABATENIbHBIE YMEHHS CaMOCTOSTEIHLHOTO
NpuOOpETeHNs] HOBBIX 3HAHWH B TIPOLIECCE BBHIMOJHEHUS IPOCKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

paboTaTth B TpyIIE C HCIIOJHEHHWEM DPA3IMYHBIX COIMAIBHBIX DPOJICH, IJIaHUPOBATh
paboTy TpyIIBl, palMOHAIBHO PpACHpPEACTATh JAEATEIILHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJIeKBATHO OLIEHUBATh BKJIAJ Ka)KJOTO U3 YYACTHUKOB I'PYIIIHI B pEIICHUE
paccMaTpruBaeMoi mpoOIeMsl;

OpOSIBIATE  MOTHBAaIMI0O K  Oyaymedl mnpodecCHOHaNbHOW  JAEATENBHOCTH  T10
CIEIUATIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHUIIS.

K xonmy oOyuenust B 11 knacce nipeIMeTHBIE pe3ylbTaThl Ha YIiyOJIEHHOM YpOBHE JTOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

MOHUMATh POJb (U3UKH B DKOHOMHUYCCKOW, TEXHOJIOTHYECKOH, COIUAIBHOH U
3THUYECKON cdepax IesATeIbHOCTH YelloBeKa, pojb MU MECTO (PM3UKU B COBPEMEHHOMH
Hay4YyHOW KapTHUHE MUPA, POJIb ACTPOHOMHUHU B NPAKTUYECKOU IEATEIBHOCTH YEJI0OBEKA U
JalbHEHIIEM  HAyYHO-TEXHUYECKOM  Da3BUTHHM,  3HA4YEHHME  OIHMCATEIbHOM,
CHCTEMATH3UPYIOIIEH, OOBSICHUTEILHOW M MPOTHOCTUYECKON (DYyHKIHMHA (U3nIecKoit
TEOPUM — DIIEKTPOJMHAMHKH, CIELUAIBHOM TEOPHUM OTHOCUTEJIBHOCTH, KBAaHTOBOW
¢bu3uku, posnb Gu3MUEcKoi Teopud B (GOPMUPOBAHUM MPEACTABICHUN O (U3NUECKOM
KapTHHE MHUpPa, MECTO (hU3MYECKOH KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IIPUPOJE;

pasinyarth yCJIOBHUS HPUMEHUMOCTH Mojeied (U3MYecKHX Tel M IPOLECcCOB
(sBIEHUI):  OAHOPOJHOE DJEKTPUUECKOE W OJHOPOJHOE MAarHWTHOE  IOJ,
rapMOHUYECKHE KoJeOaHUs, MaTeMaTHUeCKUl MAasTHUK, HICAIbHBIH Py KUHHBINA
MasiITHUK, TapMOHMYECKUE BOJIHBI, UCaTIbHbBIN KOoeOaTeNbHbIM KOHTYp, TOHKAs JMH3a,
MOJIeJIel aTOMa, aTOMHOT'O s/Ipa ¥ KBAHTOBOW MOJIEIIN CBETA;

pasnnyath YCJIOBHUS (TpaHMIbI, OONAacTH) NPUMEHMMOCTH (HU3UUYECKUX 3aKOHOB,
MOHMMATh BCeoOUIMI XapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
WCITOJIb30BaHNs YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH DJEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMS, UCIOJb3YS
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBl DJIEKTPOAVMHAMUKHM M CHEUUAIbHOM TEOopuu
OTHOCHUTEJIBHOCTU (3aKOH COXpaHEHHUs IEKTPHUECKOro 3apsijia, cuia AMIepa, cuia
JlopeHnia, 3aKOH D3JEKTPOMAarHUTHOM MHAYKIMM, npaswio Jlenma, cBsazp O/IC
CaMOMHAYKIMU B JJIEMEHTE JJIEKTPUYECKOW LIENMH CO CKOPOCTBE) M3MEHEHMS CHIIBI
TOKa, MOCTYJIaThl CIEIHaTbHON TEOpUN OTHOCUTENbHOCTH DUHIITEHHA);
AQHAJIM3UPOBATH U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBICHUS, UCIIONb3YS MOJI0XKEHUS
KBaHTOBON (u3uku (ypaBHeHHe OuHIITEeWHa a1 ¢otorddekra, mepBblii U BTOpOH
noctyiarsl bopa, mpuHIMI COOTHOIIEHUS HeonpeaenaéHHoctel I eiizendepra, 3aKOHbBI
COXpaHEHHUs 3aps0BOI0 U MacCOBOIO YUCEI U DHEPIMU B AEPHBIX PEAKLUAX, 3aKOH
PaIMOAaKTUBHOTO pacmaja);

OTUCHIBAThH (PU3MUYECKHE MPOLECCH] U SBICHUS, UCIIONb3Ys BETMYMHBI: HAPSKEHHOCTD
JJEKTPUYECKOTO  TOJIA, HOTEHIHUANI  3JIEKTPOCTATHYECKOrO0  IOJds,  Pa3sHOCTh



MIOTEHIMAJIOB, AJIEKTPOJBHKYIIAS CHJIA, WHAYKLIUS MAarHUTHOTO MOJs, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, 3JIEKTPOABMXKYIAs CHJIA CAMOUHIYKLIHH,
SHEPrusi MAarHUTHOTO TOJII MPOBOJHUKA C TOKOM, PEISITUBUCTCKUI UMITYJIbC, TOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHON YAaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YUCJIO U 3apsAl apa, SHEPTH CBS3M SAPa;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, pe30HAHC, HHTep(epeHIus BOIH, TUGPaKIUs, TUCIEPCUs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoTodnekTpudeckuit apdekrt (dhororddekr), anbda-
u Oera-pacmaapl  sijaep, ramMma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

ONpENENATh HAIlPaBICHUE MHIAYKIUU MAarHUTHOTO MOJIs MPOBOJHHUKA C TOKOM, CHUJIBI
Awmmnepa u cunsl JlopeHia;

CTpPOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
PacCUMTBIBATH €r0 XAPAKTEPUCTUKH;

MIPUMEHATh OCHOBOIIOJIATAIOLIME ACTPOHOMHYECKHUE IMOHATUA, TEOPUH U 3aKOHBI IS
aHaian3a U OOBsICHEHUA (UIUYECKUX TMPOIECCOB, MPOUCXOIANIMX B 3BE3TAX, B
3BE3MHBIX CHCTEMaxX, B MEXKTaJaKTUYECKOW Cpele; HBIKEHUS HEOECHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIH30BAHUEM
IPSIMBIX U3MEPEHUI, TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH Pe3yIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEN M3MEpPEeHW#, JelaTh BBIBOJABI IO pe3yjbTaTaM
UCCIIEJIOBAHMUS,

MPOBOANTh KOCBCHHBIC HM3MEpPEHUs (PU3NYCCKUX BEIMYUH, TpPH 3TOM BBEIOMPATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OLICHUBaTh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITBI IO TPOBEPKE TMPEIJIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIyYeHHBIE PE3YIbTAThl U JI€NaTh BBIBOJI O CTATYCE MPEAIOKEHHOU TUIIOTE3bI;
ONUCHIBATh METO/IbI MOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30macHOro TpyJda MpU MPOBEIESHUU HUCCIEIOBAHMNA B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEeNOBATENbCKOW U MPOEKTHOM
JESATETLHOCTH C HCIOJIh30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB W J1AOOPATOPHOTO
000pyI0BaHNS;

pemaTth pacu€THBIE 3aJa4ud C SBHO 3aJaHHOM M HESIBHO 3aJaHHON (DU3HUYECKOM
MOJIeJIbIO: HAa OCHOBAaHMM AaHalM3a YCJIOBHS BbIOMpaTh (U3MUECKHE MOJEIH,
OTBeUarole TPeOOBAHUAM 3a/1a4H, MPUMEHATH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (PU3NYECKUX TEOpUN TPH HCIONB30BAHUM MAaTEMaTHYEeCKHX METOJIOB
pemieHusl 3ajad, TMPOBOJAWTH pPAcu€Thl Ha OCHOBAaHMM WMEIOIIUXCS JIaHHBIX,
aQHAJM3UPOBATh PE3yJAbTAaThl W KOPPEKTUPOBATh METOJBI PEIICHHS C Yy4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

pemaTh KaueCTBeHHBIC 3a]]a4M, TPeOyIone MPUMEHEHHS 3HAaHUIN U3 Pa3HbIX Pa3feiioB
Kypca (DM3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAMBATH JIOTHYECKYIO LIEMOYKY PACCYXICHHM C Omopod Ha
M3y4eHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3NUECKUE SIBJICHHUS;



UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB pabOThHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIEIO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHi;

AQHAIM3UPOBAaTh U  OLEHUBATh IOCIEACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
JeSITEIPHOCTH YeNIOBEeKa, CBS3aHHOW C (PU3MUECKUMH IPOLECCaMHU, C MO3UIHNA
JKOJIOTUYECKOU 0€30MacHOCTH, IIPEACTABICHUI 0 paLoOHaIbHOM
IIPUPOJONOIB30BAHNM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUM JOCTUKEHUU HAyKu M
TEXHOJIOTH JIIs TalbHEHIIEero pa3BUTHS YEI0BEYECKOro 00IeCTBa;

MPUMEHSTh pa3IM4HbIe CIOCOOBI paboThl ¢ HHpOpPMAIUEl PU3NYECKOTO COJEPIKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIIMOHHBIX  TEXHOJOTHH, TpPH  STOM
UCTOJIb30BaTh  COBPEMEHHBbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTUM Ui  IIOUCKa,
nepepaboTKu UM TNpeabsBIeHUS Y4eOHOM U Hay4YHO-MIOMYJSIpHON HHOpMaluH,
CTPYKTYpUPOBAaHUS W HMHTEpOpeTanuud HHPOpMALMH, TOTYyYECHHOW U3 pPa3IUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOJIy4aeMyl0 UH(OpMaLMIO U OLICHUBATh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLIMXCS 3HAHWM, TAK M HAa OCHOBE aHaIu3a
UCTOYHUKA UH(OpMAIIUY;

IIPOSIBJIATh OPraHU3allMOHHBIE W IIO3HABATEIIBHBIE YMEHHUS CaMOCTOATEIBHOIO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B TPOIECCE BBHIMOTHEHHUS MPOCKTHBIX M y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

paboTaTh B IpyHIe C WCHOJHEHHUEM Pa3IUYHBIX COLIMATIBHBIX POJIeH, IIIAaHUPOBATH
paboTy TpYMIbI, pPAMOHAIBHO pPaCHpelesTh IesATeIbHOCTh B HECTaHJAPTHHIX
CUTyalUsAX, aJI€KBaTHO OLICHUBATh BKJIAJ Ka)JOr0 U3 YYaCTHUKOB IPYIIIBI B pELICHUE
paccMarpuBaeMoi poOJIEMBI;

OpOSIBIATE MOTHBAIMI0O K  Oyaymedl npodecCHOHaNbHOW — JAEATENBHOCTH  T10
CIENUATBEHOCTSM (DPU3UKO-TEXHUUECKOTO MPODUIIS.



TEMATHYECKOE INTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n NMPOrpamMMbl Bceero oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 7 1
Hroro no pazneny 7
Pa3znen 2. MEXAHUKA
2.1 Kunemartuka 22 3
2.2 Junamuka 14 1
2.3 Craruka TBEpAOIO TENa 6 1
2.4 3aKOHbBI COXPAHEHUSI B MEXAHUKE 10 1
Hroro no paszneny 52
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 16
3.2 Tepmoaunamuka. TeroBbie MalTUHBI 19
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 15 1
MepeX bl
Hroro no pazneny 50
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEKTPUUECKOE 110JIE 22
4.2 [TocTOSTHHBIN NIEKTPUUECKUIA TOK 21




4.3 Toku B pa3nu4HbIX cpeax
Hroro no pazueny 49
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51 duznUecKuil IPaKTUKYM 10 16
Hroro mo pazneny 10
Paznea 6. IOBTOPEHUE
6.1 [ToBTOpEeHUE 2 1
Hroro no pazneny 2
170 13 16

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrposbnsie | IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOJAUHAMUKA
bubnnoreka IIOK
1.1 M 14 1
ATHITTHOE HOJE https://m.edso00.ru/39859ef1
bubmuorexa [JOK
1.2 15 1 1
IEKTPOMATHHTHAs HHAYKLHA https://m.eds00.ru/39859¢ef1
Hroro mo pazueny 29
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
2.1 M 12 1
CXAHIIECKAC KONICOAHS https://m.eds00.ru/39859ef1
bu6mmoreka [IOK
2.2 1
UICKTPOMATHHTHIE KoJeOaHHs > https://m.edso00.ru/39859ef1
23 MexaHn4YecKHUe U DJIEKTPOMArHUTHBIE 15 1 bubnuoreka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bu6nuorexa [IOK
24 31 1 2
Onriica https://m.edso00.ru/39859ef1
Hroro mo pazueny 73
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
but6mmoreka [IOK
3.1 o CTO 5
CHOBE! https://m.edso00.ru/39859ef1
Hroro no pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pasznea 4. KBAHTOBAS ®PU3UKA
4.1 KopryckynsapHo-BOJIHOBOH TyalIn3M 15 bubmmorexa LOK
' prycxyIip o https://m.edsoo.ru/39859¢f1
bu6nuoreka [IOK
4.2 Pusuica aroma ! https://m.edso00.ru/39859f1
43 ®du3nKa aTOMHOIO S1pa U AIEMEHTapHbBIX 7 bubmmoreka [IOK
' YaCTHII https://m.edso00.ru/39859f1
Hroro no pazneny 29

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 Dneme aCTpOHO acTpodus 15 Bubmmorexa LIOK
: MEHTBI aCTPOHOMUH U aCTPO(YU3UKH
" P P https://m.eds00.ru/39859f1
Hroro no pazgeny 15
Pazzea 6. PUSUUYECKUN MPAKTUKYM
bubmmoreka [IOK
6.1 () i 10 10
VISHHCCIII TIPAITHENM https://m.edso00.ru/39859f1
Hroro no pazneny 10
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHne
MIPEAMETHOT'O COJIEPIKAHUS U OIIbITA bu6muoreka [JOK
7.1 ) 9
JeSTeIbHOCTH, TIPHOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
u3y4eHuu Kypca ¢pusuku 11 xnacca
HWroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 170 16

I[TPOIT'PAMME



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

ITOYPOYHOE IIVTIAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bceero Kontpoassbie | IIpakriieckue fl[3yqemm :)Iﬁ[()ba[;osaTeanme
padoThI padoThI pecypenI
1 ®dusmka — pyHAaMeHTalIbHas HayKa O 1
pupoze
5 HayuHblii MeTO1 TO3HAHUS U METOBI 1
uccieIoBaHusl (PU3UYECKHUX SIBICHUIN
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 no3Hanus npupoabl. Habmonenne u 1
HKCIIEPUMEHT B (hU3HKE
4 Crioco6b! u3MepeHHs (PU3NYECKUX BETUYUH 1
AOGCo0THas M OTHOCUTENbHAsS
5 HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1
BEJIMYUH
6 CrapToBas quarHoctuueckas padbora 1 1
MonenupoBanue B ¢pusuke. Poib u mecto
7 ¢u3uku B OPMUPOBAHUHN COBPEMEHHON 1
Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU
NEeATeIFHOCTH JIF0IeH
Mexannueckoe nBuxkenue. Cucrema
3 orcueTa. OTHOCUTEIBHOCT MEXAHUYECKOTO 1
neuxenus. [Ipsmas u oOpaTHas 3agaun
MEXAHUKHU
9 Pannyc-BekTop MaTepHalIbHON TOYKH, €TO 1




MPOEKIIMU HA OCH KoopAuHAT. TpaekTopusi.
ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJIUHAT

10 PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE.

1 ['padpuaeckoe onrucanue paBHOMEPHOTO
MPSAMOJIMHEHHOTO JIBUKEHUS

12 Pemenue 3agau no teme: «PaBHOMEpHOE
MPSMOJIMHEITHOE IBUYKECHUEY

13 KonTposabnas padora Nel no teme
«PaBHOMEpHOE NIPSMOIMHENHOE IBUKCHUE

14 Ciio)keHue nepeMeleHri 1 CKOPOCTEH.

15 HepaBnomepHoe aBukenue. MrooBeHHas
CKOpPOCTB. Y CKOpPEHHE.

16 [IpsimonurHENHOE IBUKEHUE C TOCTOSHHBIM
YCKOpPEHUEM

17 ['padmyeckoe onrcanue MPSIMOTUHEHHOTO
JIBIKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM
JlaboparopHas pabota Nel mo Treme

18 «3MepeHne yCKoOpeHus: Ipu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBIKCHUH 10 HAKJIOHHOH INIOCKOCTHY

19 Pemenue 3anau no reme: «lIpsmonuneitnoe
JIBUKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM»
Kontponbnas pabota No2 mo teme

20 «[IpssMonTMHEIHOE PAaBHOYCKOPEHHOE
JIBIDKCHHC)Y

91 CBoOomHOe masieHue. Y CKopeHue

CBOOOIHOTO MaJeHus. 3aBUCUMOCTD




KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

22

Pemenne 3amag mo teme: «CBOGOIIHOC
naaCHUucC»

23

JIBukeHue Tena, OpOIIeHHOT0 MO YTJIOM K
TOPU30HTY

24

Pemenue 3amau no teme: «[[BI/I)KCHI/Ie TCIa,
6pOI_HeHH01"O oA yrijiomM K ropu3oHTy»

25

Kpusosmmuelinoe nBrkeHue. JBuxeHue 1o
OKPYKHOCTH. YTJIOBasl U JIMHEHHAs
CKOpOCTb.

26

[lepuon u wacrota. LleHTpocTpemMuTeIHHOE
U TIOJIHOE YCKOPEHHUE

27

JlaGopatopHast pabota Ne2 mo Teme:
«M3ydyeHune NBUKEHHUS Tela 110 OKPYKHOCTH
C TMIOCTOSTHHOM 110 MOAYIIIO CKOPOCTBIO»

28

Pemienne 3amad mo teme: ((KpHBOJ'IHHCfIHOC
JABHKCHUC)

29

KonTponsnas padora Ne3 no teme
«CBobOoHOE TTasieHne. JIBKeHHe Tena,
OpOIIIEHHOTO MO YITIOM K TOPU30HTY.
KpuBonuneliHOe ABUKEHUE»

30

IlepBsiif 3akoH HproToHa. HEpIManbHbIe
cucreMsbl orcuéta. [IpuHnmn
OTHOCHUTENBHOCTH ["anues.
HeunepuuanbHble CUCTEMBI OTCYETA

31

Cuna. PaBHozeiicTBytomas cuna. Bropoit
3akoH Hrrorona. Macca




Bzaumopeiicteue ten. Tpernit 3aKk0H

32 HeroTona

33 Pemenue 3agau no reme: «llepBblii, BTOpoi
U TpeTHUi 3aKOHbI HbroTOHA»

34 [Tpunimn cynepno3uiuu cui. Pemenne
3aJa4 Ha IpUMEHeHue 3akoHOB HbioToHa
3aKOH BCEMUPHOTO TATOTEHUS.

35 DOKBUBaJICHTHOCTh IPAaBUTALIMOHHON U
WHEPTHOI MacChl

36 Cuna TsKeCTH M yCKOpeHue cBOOOIHOTO
najeHus
JIBrkeHE HEOSCHBIX TE H UX

37 MCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CkopocTb. 3akoHbl Keruepa

38 Cuna ynpyrocru. 3akoH I'yka. Bec tena
Jlabopatopnas pabora Ne3 mo Teme:

39 «HccnenoBanue 3aBUCUMOCTH cui
YOPYrOCTH, BO3HHUKAIOIIMX B MPYKHUHE U
pe3HOBOM 00pasile, OT uX Jaedopmanum»

40 Cuina tpenust. [Ipupoaa v BUABI CUI TPEHUS.

41 JIBr>KeHUE B )KHIKOCTHU U Ta3ze ¢ YYETOM
CHUJIbI COIPOTUBIICHUSI CPEIbI

42 O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110
teme "/IluHamuka"

43 KonTtponbHas padora Ne4 o reme
"luHamMuKa.

44 JaBienue. [ 'napocraruueckoe gaBjieHHUE.

Cuna Apxumena




45

AbcomotHO TBepaoe Teino. [locTynarenbHoe
U BpalaTeNbHOe IBHKEHUE TBEPAOTO Tela

46

MoMeHT cHITbI OTHOCHUTENHLHO OCH
BpaieHus. [1neqo cuiibl

47

CrnosxeHue Cuil, IPUI0KEHHBIX K TBEPIOMY
teny. LlenTp TsxecTu Tena. Y cinoBus
paBHOBECHS TBEPAOTO Tea. Busl
paBHOBeECHS

48

O00011IeHNE U CUCTEMATU3AaIUs 3HAHUI 110
teme " CTaTuka TBep1oro tena"

49

KonTponsnas padora Ne5 no teme "CraTuka
TBEpAOro Tena"

50

HNmnynbc MmaTepruanbHOM TOYKH, CUCTEMBI
MaTepHaIbHBIX TO4YEK. LIeHTp Macc cucrembl
MaTepHaAIbHBIX TOYEK. TeopeMa 0 JBHKEHUU
LIEHTpa Macc

o1

I/IMHy.TII)C CHJIbI 1 USMCHCHUC UMITYJIbCa
Tesa. 3aKOH COXPaHEeHUsI UMITYJIbCa.

52

PeakTtuBHOE ABMKEHUE

53

MoOMEeHT nMITysibca MaTEPUATBHON TOYKH.
[IpencrasieHue 0 COXpaHEHMU MOMEHTA
UMITYJIbCA B LIEHTPAJIBHBIX IOJISAX

54

Pabota cuipl Ha MajIOM ¥ Ha KOHEYHOM
nepemernieHnu. ['papuueckoe
MIpEICTaBJICHUE padOTHI CHUIIBL. MOIIIHOCTH
CHJIBI

55

Kunernueckas sneprus. Teopema 06
M3MEHEHUHU KHHETUYECKON IHEPTHH




MaTEepUAIbHON TOYKHU

56

[ToreHunanpHbIe U HENOTEHIUAIBHBIE CUJIBI.
[TorennnaneHas sHeprus. Bropas
KOCMHUYECKask CKOPOCTh

57

Tperbsa kocMudeckast ckopocTb. CBs3b
paboThl HENOTEHIMATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUU

58

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHenue bepHyium 1 uieanbHOM
KUJIKOCTH

59

KonTponbnas padota Ne 6 1o teme "3aKOHBI
COXpaHEHHUs B MEXaHUKeE"

60

Pa3BuTue npencraBieHuid 0 Ipupoe
ternoThl. OcHOBHBIE nonoxenust MKT.
Juddysus. bpoyHoBckoe ABMKEHHE

61

CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPABIX TeJ. XapaKTep ABHKECHHUS U
BSaI/IMO,ZIeI\/IICTBI/ISI YJaCTHUIl BEeUIeCTBa

62

Macca u pazmepsl MOJIEKyJT (AaTOMOB).
KommgectBo Bemectsa. [TocrosHHAs
ABoraapo

63

Pemenue 3agau no teme: «Macca u pazMepbl
Monekyn (aTomoB). KonndecTBo BeriecTsa.
[TocrosinHast ABoraapo»

64

Temneparypa. Teriosoe paBHOBecHeE.
[IIkana [enbcust




65

Nneansubiii ra3. 'a30BbIe 3aKOHBI

66 VYpaBuenue Menneneesa-Knaneiipona.

67 AoOcomroTHas Temriepatypa. 3akoH JlampToHa

68 W3omporuieccel B naeaibHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

69 ['paduyeckoe mpencraBieHue
M30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa

20 JlaboparopHas pabota Ned o Teme:
"N3yueHne n30TepMUYECKOro mnpoiecca"

71 OcnoBHoe ypaBuenne MKT

79 Pemenue 3amay no teme: «OCHOBHOE
ypaBHeHue MKT»

CBs13b a0COTIOTHOI TemnepaTypbl

73 TEPMOJIMHAMHUYECKON CUCTEMBI CO CpeHEN
KWHETHYECKON IHEprueil mocTynarenbHOro
TEIIOBOTO ABMXKEHMSI €€ YaCTHUIL

74 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teme "OcHoBel MKT"

Kontponbnas padota Ne7 o teme "OCHOBBI

75
MKT"

TepmoauHaMuyeckas cucrema. 3ajilaHue
BHEIIHUX ycnoBul s T/ cuctemsl.

76 BHeniaue u BHYTpEHHHE TapaMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHUs BEIMYHH, OMUCHIBAIOIINX € Ha
MUKPOCKOIIUYECKOM YPOBHE

77 HyneBoe Hauano TepMOIMHAMUKH.

Camonpoun3sBoiibHas penakcarus T/]




CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

78

Monens naeansLHOTO ra3a B
TepMOl[I/IHaMI/IKe. yCJIOBI/ISI HpI/IMeHI/IMOCTI/I
3TOI MOJIENIN

79

VYpaBuenue MenaeneeBa-Knanelipona u
BbIpaXCHHE ISl BHYTPEHHEH SHEPTruu

80

Bripaxkenue anst BHyTpeHHEH dHepruu
OJIHOATOMHOTO HJIeaTbHOIO Tra3a.
KBazucTtarnueckue U HeCTaTUYECKHE
MIPOLIECCHI

81

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

82

Tennonepenava kak crocod U3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepILEHHs pabOThI

83

KOHBGKIII/ISI, TCIJIOMPOBOJAHOCTD, U3JTYUCHUC

84

KonmuectBo Temnorel. Tem1oéMKoOCTh Teaa.
VYaenbHas u MOJIAApHAasA TEIJIOEMKOCTH
BEllleCTBA. Y AeIbHas TeIIoTa CropaHusa
TOIIJINBA

85

Pacuér xonmyecTBa TEIIOTHI ITPU
Temionepeaye

86

[Tonsitue 06 agnadbatHoM mpouecce. [lepBbiii
3aKOH TCPMOJUHAMHUKN

87

Pemenue 3agau no teme: «llepBblii 3aKkOH
TEPMOIMHAMUKI

88

KomnuectBo TemnoTsl 1 paboTa Kak Mephl




U3MEHEHUS BHYTpeHHeW sHepruu T /1
CHUCTEMBI

89

BTopoii 3aKOH TEpMOJIMHAMUKY IS
PaBHOBECHBIX 1 HEPAaBHOBECHBIX ITPOLIECCOB.
HeoOpaTumocTs IpUpOIHBIX IPOLECCOB

90

HpI/IHHI/IHBI HeﬁCTBHH TCIIJIOBBIX MAIIIWH.
KIIJT

91

Makcumanbsroe 3Hadenue KITM, ukn
Kapno

92

DKOJIOTUUECKHUE ACIIEKTHI UCITOIB30BAHMS
TEIUIOBBIX ABUTaTelIel. TerioBoe
3arpsi3HEHUE OKPY KaloIel cpebl

93

O00011IeHIE ¥ CUCTEMATU3AIM 3HAHUM 110
teme "Tepmoaunamuka. TermoBbie
MAaInuHb!"

94

Konrtpomnsnas padora Ne§ o teme
"Tepmonunamuka. TerioBble MaTuHbL"

95

[TapoobpazoBaHue 1 KOHACHCAIHSL.
Vcnapenue u kunenue. Y aeabHast TEIioTa
napooOpazoBaHUs

96

Haceoliennblie 1 HEHACHIIIIEHHBIE MAPHI.
KauyecTtBeHHast 3aBUCHMOCTD INIOTHOCTH U
JIABJICHUSI HACBIIIEHHOTO Mapa OT
TEMIEPATyphl, UX HE3ABUCUMOCTH OT 00bEMa
HACBIIIIEHHOT 0 Mapa. 3aBUCUMOCTh
TEeMITepaTyphbl KATICHHS OT JaBJICHUS B
JKHJIKOCTH

97

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U




OTHOCHUTCIIbHAsA BJIa)KHOCTb

98

Pemenne 3aaa4 110 TEMC: ((HaCBIH_[eHHBIe u
HCHACBINICHHBIC ITAaphbI. Bnaxuocts BO3ayXa»

99

JlaGopaTtopnas pabora Ne5 mo teme
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa U OI[EHKa Macchl MapoB B
moMelreHun".

100

Tépnoe Teno. Kpucraminueckue u
amop¢Hble Tera. AHU30TPONUS CBOMCTB
KpUCTAJUIOB

101

[lnaBnenue u kpuctauM3anus. Y 1eabHast
TeruioTa masieHus. Cyonumanus

102

Hedopmaruu TBEpAOTrO Tena. PacTsxenue u
cxarue. Casur. Moayne FOnra. [Ipenen

ynpyrux aedopmaruii

103

Tenoroe paciipeHuc )KI/II[KOCTeI\/’I n
TBépI[I)IX TECII. AHFapMOHI/IBM TCIIJIOBBIX
KOoJICOaHMI qacTull BEIICCTBA

104

ITpeoOpa3oBanue sHEprin B (ha30BBIX
nepexonax

105

ypaBHCHI/IC TEILUIOBOro OajlaHca

106

Pemenue 3agau no reme: «YpaBHEHHE
TETIJIOBOTO OasiaHcay

107

[ToBepxHocTHOE HaTsKeHUe. KanwnsipHbie
ABJIeHU. J{aBlieHHe 1o HICKPUBIEHHOMN
MOBEPXHOCTHIO JXUJIKOCTH. DopMyIma
Jlammaca

108

O0001eHHE U CUCTEMATU3ALIMS 3HAHUM 1O




TeMe "ArperaTHble COCTOSIHUS BEILECTBA.
®dazoBbie nepexoab"

109

KonTtponpsHas padora Ne9 mo reme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®a30BbIe IEPEXOBI"

110

DJeKTpu3ays Tel U e€ IPOsBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
IEKTPUIECKUX 3apsaoB. [IpoBogHUKY,
JUDJICKTPUKH U TIOTYITPOBOTHUKH

111

DJIEMEHTAPHBIHN JIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

112

B3aunmoneiictue 3apsioB. ToueuHbie
3apsiabl. 3akoH Kynona

113

Pemenue 3ana4 o teme: « NEKTpU3aALMSL.
3aKOH OXpaHEHHUs HIIEKTPUYECKOT0 3apsa.
3akoH Kynona»

114

Onektpuueckoe nose. Ero neiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

115

Hanpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.
[Ipo6usrit 3apsa. JInnun HanpsHKEHHOCTH
INEKTPUYECKOTr0 nost. OqHOPOIHOE
JNEKTPUYECKOE TTOJIE

116

IToTeHuManbHOCTH QJICKTPOCTATUYCCKOTI'O
moJis1. Pa3HOCTh MOTEHIIMATIOB B HaIIpsIPKCHUC

117

IToTenumanbHas SHEPTUs 3apsiia B
JJIeKTpocTaThdecKoM rose. [loreHnunan
AJIEKTPOCTATUYECKOIO OIS

118

CBs13b HaNPSKEHHOCTH TOJISL U Pa3HOCTH




MOTCHUHUAJIOB IAJIA 3JICKTPOCTATUYCCKOTI'O
I10JIA

[IpuHIHUI CynIEepnO3UIUY SJIEKTPUIECKUX

119 .
noJei

120 [Tone Toueunoro 3apsaa. Ilone paBHOMEpHO
3apsHKEHHOM chephl
[Tone paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

121 mapa. [Tone paBHOMEpHO 3apsKEHHOM
0ECKOHEUHOM! IIIOCKOCTH

122 [TpoBOTHUKY B 3JEKTPOCTATHUECKOM TOJIE.
VYcnoBue paBHOBECUS 3apsI0B

123 JIM3IEKTPUKY 1 TTOTYTIPOBOIHUKHU B
AIIEKTPOCTATUIECKOM I10JIE
Konzgencarop. D1neKTpoEMKOCTh

124 KOHJEHCATOPa. DJIEKTPOEMKOCTD INIOCKOTO
KOHJIeHcaTopa

125 [TapamienpHOE COEIMHEHNE KOHIEHCATOPOB

126 ITocnenmoBaTenbHOE COSTUHEHNE
KOHJICHCATOPOB

127 OHeprus 3apsHKEHHOr0 KOHAEHCATopa

128 Pemenue 3amaud mo teme: «KonmeHcaropsn»

129 JIBrkeHne 3apsyKeHHOW YacTHIBI B
OJTHOPOTHOM DJIEKTPUIECKOM I10JIe

130 O06o0011eHne U cUCTeMaTU3aIMsl 3HAHUH 110
Teme "DnekTpudeckoe nosue"

131 Kontponbnas padora Nel( mo Teme

"Onexrpuueckoe noiue"




Cuia Toka. [locTossHHBII TOK. Y CIIOBUA

132 CYIIIECTBOBaHMS MTOCTOSTHHOTO
ANEKTPUYECKOTO TOKA

133 Wcrounuku Toka. Hanpsxenue nu 3/1C

134 3akon Oma 1S yyacTKa Lenu.
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCHUMOCTh COIIPOTUBIICHUS OJJHOPOIHOTO

135 MIPOBOJIHHUKA OT €0 JITMHBI U TIJIOIIA N
MOTIEPEYHOT0 CEUCHUs

136 Y enpHOe COMPOTUBIICHHE BEIICCTBA.

137 [TocnenoBarenbHOE, MapasieIbHOE,
CMEIIAHHOE COSAMHCHHE TTPOBOIHUKOB
Pemenue 3agau no reme:

138 «ITocnenoBaTenbHOE, MapalieTbHOE,
CMEIIaHHOE COEAMHEHNE TTPOBOTHUKOBY

139 Pacuér pa3BeTBIEHHBIX ITEKTPUICCKIX
nenei. [Ipasuna Kupxroda

140 Pemenwue 3amau o Teme: «IIpaBuiio
Kupxroga»

141 Pabota anekTpuyeckoro Toka. 3aKoH
Jxoyns —Jlenna

142 MOoIIHOCTH IEKTPUUECKOTO TOKa. TermmoBas
MOIIIHOCTb, BBIJIETIsieMasi Ha PE3UCTOpe

143 OJ1C 1 BHyTpEHHEE CONIPOTHUBIICHHE
HUCTOYHUKA TOKA

144 3akon OMa AJ1s TOJTHOM (3aMKHYTOM)

AIIEKTPUYECKOMN LIETTH




Pemenne 3agau mo reme: «3axkod Oma s

145 MOJTHOM (3aMKHYTOM ) 2JICKTPHYECKOM LTI
Jlaboparopnass pabota Neb o TeMe:

146 «M3mepenne OJIC  u BHYTPEHHEro
COTIPOTUBIICHUS UCTOYHHUKA TOKA)

147 MoIHOCTh UICTOYHUKA TOKA

148 KopoTtkoe 3aMbIkanne

149 Pemenue 3amau no teme: «KopoTtkoe
3aMbIKaHUE»

150 Konnencarop B 11enu nNoCTOSHHOTO TOKa

151 O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teme "TlocTOSIHHBIN AIeKTpUUECKU TOK"

152 KonTtponbHas padora Nell o teme
"ITocTOSTHHBIN NEKTPUYECKUI TOK"
DneKTpuuecKas MPOBOJUMOCTb PA3IUYHBIX

153 BEIIECTB. DJIEKTPUUECKHUI TOK B METAJIaX.
CBepXImpoBOAUMOCTh
DNEKTPUUECKU TOK B pacTBOPax U

154 pacriaBax 3JeKTpoiauToB. 3akoHbl Dapanes
JUTSL 3JIEKTPOIH3a

155 DneKTpuuecKuil Tok B razax. [lnazma

156 DJIEKTPUYECKUH TOK B BakyyMe. BakyymHbie
npubopbI

157 DIIEKTPAYECKHI TOK B IIOJYIIPOBOAHUKAX

158 [TomynpoBoiHUKOBBIE TPUOOPHI

159 [ToBTOpEeHHE 1 0000IICHNE MaTepHraia

y4eOHOro rosa




160 [IpomMexyTouHas aTTecTanusi- KOHTPOIbHAS
pabora

Pu3N4eCKuil IPAKTUKYM 110 TEME
"M3MepeHue CUiibl TOKA U HANIPSKEHUS B
161 LENH NOCTOSIHHOTO TOKa MPU OMOIIH
aHAJIOTOBBIX U LIU(POBBIX U3MEPUTEIBHBIX
npuoopoB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
162 "HccnenoBaHue 3aBUCUMOCTH ITYTH OT
BPEMEHHU [IPU PAaBHOYCKOPEHHOM JBUKEHUU"

Pu3nYeCcKui NIPAKTUKYM 110 TEME:
163 "M3mMepeHune yCKOpEeHUs CBOOOTHOTO
HaJCHUS

Du3HUeCKU IPAKTUKYM I10 TEME
164 "U3mepenue koa¢ppuiienta TpeHus no
BEJIMYMHE YIJIOBOTO KO3 puirienTa

3aBucumoctd Frp(N)"

Du3nUeCcKUul IPAKTUKYM I10 TEME
165 "HccnenoBaHue yclIOBUN PaBHOBECHUS
TBEP/OrO TeJla, UMEIOIIET0 OCh BpalleHHs "

Pu3n4eCcKuil IPAKTUKYM I10 TEME

166
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

167 Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue yaenbHou TemoéMKocTr"

168 ®uznyeckuil NpakTUKyM 1o teme "CHsTue

BOJIbT-AMIIEPHON XapaKTEPUCTUKHU quoaa”

169 Pu3n4eCcKuil IPAKTUKYM 110 TEME

"N3MepeHue yAeabHOTr0 COIPOTUBIICHUS




IIPOBOJAHUKOB"

Pu3n4eCKui IPAKTUKYM 110 TEME
HccenenoBanue 3aBUCUMOCTH

170 1 1
COIIPOTHUBJICHUS TEPMOPE3UCTOPA OT
TeMneparypol"
OBHIIEE KOJIMYECTBO YACOB I1O0 170 13 16

[NPOTPAMME




11 KIIACC

KoaudecTBO 9acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Kontposbubie | IpakTuueckue oGpa3soBaTeabHbIe
n/n Bceero H3Y4YeHH S
padoThI padoThI pecypcbl
B o
1| warmon n nponommeon crokow. | 1 BuGmorexa LIOK
poBsoa ] https://m.eds00.ru/487a8593
MarnutHoe nosie. ['unoreza Ammnepa
B i .
2| Hpwsn cyneprosmun ar | 1 Buomiorera LIOK
p vu yHep t . https://m.edsoo.ru/4clabcch
noJiel. JINHUM MarHUTHOW MHAYKLIUN
3 MaruuTtHoe 1nose MpoBOJHHKA C 1 bubnmnorexka HOK
TokoM. OnbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIEHUE U 1 bubmuoreka [JOK
MO/IYJb https://m.eds00.ru/26d9c5ba
Pemenue 3agau no treme: «Cuna bubmuorexa [JOK
5 - 1
Awmrepa, e€ HarpaBJIeHUE U MOJYJIb» https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. 1 bu6muoreka [JOK
DIeKTpOU3MEPHUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBileHUE U
7 MOAYJb. JIBHKEHUE 3apsSKEHHON 1 bu6muoreka [JOK
YACTHIIBI B OJJHOPOTHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
nosie
8 Pemenue 3agau mo teme: «Cuia 1 bu6nuoreka [IOK
Jlopentia, e€ HarpaBiICHHE U https://m.edsoo.ru/504e98c7
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MOZYJIbY.

Jlabopamopnas paboma no meme:
"UccnenoBanue neicTBus

bu6nuoreka [IOK

9
MOCTOSTHHOTO MarHUTa Ha PaMKy C https://m.edso0.ru/67361aef
TOKOM"
bu6nmoreka [IOK
1 P
0 abora et Jlopenua https://m.edsoo.ru/d518be4b
11 Pemenue 3amay no reme: «Padora bu6nuoreka [IOK
cuna Jloperma» https://m.edso0.ru/93617bd9
b g:rH:Tzoeenone B B:H;@CTB@. Bubmiorexa LIOK
MarHeTHKH, Imapa- u
PP > Hap https://m.edso00.ru/30ff9608
JIMaMarHeTUKHU
| Smemeadlen BuGmorera LIOK
MarHeTukoB. [I[puMenenn
PP P https://m.edso0.ru/0b58190a
(heppoMarHeTUKoOB
14 Pemenue 3amau mo teme "MaruutHoe bu6nuoreka [IOK
noxe" https://m.eds00.ru/5b55c307
SIBnenue IeKTPOMAarHuTHON bubmuoreka [JOK
15
HHTYKIIAN https://m.edsoo.ru/41c4ae8a
[ToToK BEKTOpa MarHUTHOM bu6muoreka [JOK
16
WUHIYKITUH https://m.edsoo.ru/b3efalOcl
but6mmoreka [IOK
17 2]1C
AC mnyis https://m.eds00.ru/48150bd8
18 3aKOH AJIEKTPOMATHUTHON MHAYKIINHU bubnmoreka [JOK
dapanes https://m.edsoo.ru/a6dec188
Jlabopamopuas paboma no meme: BuGmorexa LOK
19 «Hccredosanue senenus

INEKMPOMASHUMHOU UHOYKYUUY.

https://m.edsoo.ru/c36658da
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HUncempyxkmaoie no Th

20 BuxpeBoe anekTpudeckoe moie. bubmmoreka [IOK
Toxu ®dyko https://m.edsoo.ru/15abe140

21 OJIC MHAYKIIMYU B IBUKYIIUXCSI bu6nmoreka [IOK
IIPOBOIHUKAX https://m.edso0.ru/0235cc02
P :

) emeHue 3aaad mo teme: «9J1C BuGmiorexa LIOK
VIVLYICHIH B ABHACYTHARCA https://m.edsoo.ru/4dfda618
IIPOBOJIHUKAX)

bubnnoreka IIOK
2 IT
3 pagmio Jleria https://m.edsoo.ru/bbc22726

y WupyktuBHOCTh. Karymka BuGmorexa LIOK
HIVLYITHBHOCTH B HETIH HOCTORHHOTO https://m.edso0.ru/621eae9d
TOKa
SBnenne camonnaykuu. J1C bubmuoreka [JOK

25
CaMOMHAYKIHH https://m.edsoo.ru/7ee60ca8

26 DHeprusi MarHUTHOTO TIOJISI KaTYIITKU bubmuotexa [JOK
C TOKOM. DJIEKTPOMAarHUTHOE IOJIe https://m.edsoo.ru/b3c0ad11
P g |

. elIeHue 3a1a4 r130 ;gMe «SIBnenue BuGmorexa LIOK
CaMOMH/IyKI[HH. https://m.edso0.ru/88f69d2b
CaMOUHIYKII

28 0606H}CHHC U CHUCTEMATHU3AIA BuGmiorexa [IOK
iHaHHH 1O TEME Y https://m.eds00.ru/76484025

DJIEKTPOMArHeTu3M

29 KonrponsHas pabora no teme bubmuoreka [JOK
"OnexTpomMaraeTuzm" https://m.edsoo.ru/8ae09b98
KoneobarensHas cucrema. CBOOOIHEIE BuGmorexa LOK

30 Kosebanus. ['apmMoHnUeckue

KOJIeOaHus

https://m.edsoo.ru/7¢1db385
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Kunematnueckoe 1 n[HHAMUYECKOE

bu6nuoreka [JOK

31 OITMCAHUE KOJIEOATENBHBIX IBUKECHUN https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
WHAMHYECKOT'O OIMCAHUS
32 fapMOHquCKHx Kose0aHui U3 ux bubmmorexa LIOK
https://m.eds00.ru/e3c99692
AHEPTETUYECKOTO U
KHHEMAaTHYCCKOr'O OIMMCaHUS
. bubnunoreka [JOK
33 AmnuuTyza ¥ hasa koneoanmi https://m.edso0.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
Ilepuon MasbpIX CBOOOTHEIX
34 K0§€6al}[II/II71 MaTeMaTHI?GCKoro bubamorexa LIOK
https://m.edso0.ru/e0399319
MasTHUKA. [leproa cBOOOTHBIX
KoJIe0aHUi TPYKUHHOTO MasITHHKA
Pemenue 3agau o teme:
35 «Awmrmmmutyna. [Tepuon. Yacrora u
(dhaza xoseOaHu».
Jlabopamopnas paboma no meme:
"N3mepeHue neproja cBOOOIHBIX bubmuoreka [JOK
36 .
KOJICOAHHI HUTSHOTO M TIPYXHHHOTO https://m.edso0.ru/a28026bd
MasTHHKOB"
37 3aryxaromue KoieOaHusl. bubnmoreka [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
but6mmoreka [IOK
38 ABTOKOIC0AN A https://m.edsoo.ru/6add2644
Pemrenue 3agad mo reme: Bubmorexa TIOK
39 https://m.edsoo.ru/addeec71

«MexaHu4decKne KojeOaHus»

https://m.edso0.ru/756123c5
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Ypok-koHpepeHmus "MexaHndeckue

40 KoJIeOaHUsI B MY3bIKaJIbHBIX bubnrorexa LIOK
31 https://m.edsoo.ru/8ef587be
MHCTPYMEHTaxX
06006
v | e v
" https://m.edsoo.ru/eb84182f
KoJieOaHus
42 DNeKTpOMarHuTHBIE KOJICOaHUsI. bubnuorexa [HOK
KosnebaTenbHbIiH KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cas3b
aMIUIATYIbI 3apsia KOHAEHCATOpa C bubnmnoreka HOK
43 .
aAMIUTUTYJION CHJIBI TOKA B https://m.edso00.ru/093f9af1
KOJIeOaTeIbHOM KOHTYpE
44 3aKOH COXpaHEHHUs PHEPTUU B bubmuorexa [JOK
U7eaIbHOM KOJIeOATEIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3
o | e
] YA https://m.edso00.ru/5¢668619
ANEKTPOMArHUTHBIE KoJeOaHus
IT i .P
46 K()elf er;;ilc))m ; Oinue:[icque;{oro bubmmorexa LOK
A P P https://m.eds00.ru/84836152
TOKa
Karymka HHIyKTHBHOCTH B LIEIN bu6muoreka [JOK
47
MePEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
3akoH OMa ISt IeKTPUYECKOH 1Ienu bubnmoreka [JOK
48
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
o | o
YA A yrou https://m.edsoo.ru/lcac6c4c
3HAYEHUE CHUIIBI TOKA M HAMIPSHKCHUS
50 Pe3onaHC B 251eKTpHUECKOM 1IeTIH but6mmoreka [IOK
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https://m.edso0.ru/087506df

Pemmenue 3azay o teme:

Bbu6nuoreka [IOK

>1 «[lepeMeHHBIN TOK» https://m.edso0.ru/al6836a4
['enepupoBaHue IEKTPUUECKOM
52 sHeprud. ['eHepaTop nepeMeHHoro
TOKa
53 NneansHbiif TpanchopmaTop. bubnmorexa LIOK
https://m.edsoo.ru/f97418ae
[IpousBoacTBo, nepenaya u
54 OTpeOIIeHUE IIEKTPUICSCKON
SHEPTUU
DKOJIOTrM4eCKHE PUCKU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTHUH.
55 KI;J'II)Tpr:. I/ICHOJ'H)SOII:aHI/IHp bubmmorexa LIOK
. https://m.edsoo.ru/a6f74d93
AIEKTPOIHEPTHH B IIOBCETHEBHON
KUZHU
https://m.eds00.ru/401024a9
"JyIeKTpOMarHuTHEIE KosieOanus"
57 MexaHu4yecKue BOJIHBI. Bubmmorexa LIOK
https://m.edsoo.ru/a58e109f
58 XapaKTepUCTUKU MEXaHUYECKUX bubmmoreka [JOK
BOJIH https://m.edso0.ru/a58e109f
59 CBolicTBa MEXaHUYECKUX BOJTH bubmmoreia LIOK
https://m.edso00.ru/d9ae1000
but6mmoreka [IOK
00 3BYK. CKOPOCTE 3ByKa https://m.edsoo.ru/138b6f09
61 XapakTepUCTUKH 3ByKa bubmuoteka [JOK
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https://m.edso0.ru/138b6f09

62 Wudpassyk u ynprpassyk. LllymoBoe bubmmoreka [IOK
3arpsi3HCHUE OKPYKAIOILECH Cpebl https://m.edso0.ru/7380038f
bu6nmoreka [IOK
63 Pemenue 3amau o reme: «3ByK» https://m.eds0o.ru/cfd918bf
64 DNEeKTPOMarHUTHBIE BOJHBI. bubnmoreka [JOK
W3nyueHne 3JeKTPOMArHMTHBIX BOJTH https://m.edsoo.ru/714e5db1
65 DHeprus MeKTPOMarHuTHBIX BOJIH. bubmmorexa LIOK
https://m.edso00.ru/d01b818c
66 CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH bubmmorexa LIOK
https://m.edsoo.ru/d01b818c
[IIkana 3J1eKTPOMarHUTHBIX BOJIH.
67 IIpumenenune I:)aneKTpOMarHI/ITHLIX bubmorexa LIOK
https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
68 [IpuHIMIIBI paUOCBSI3U U bubnmnorexka [HOK
TEJIEBUIECHUS. https://m.edso0.ru/9f96f1f8
69 Panuonoxanus. DeKTpoMarHuTHOE bubnmnorexka HOK
3arpsi3HCHUE OKPYKAIOIIEH Cpebl https://m.edso0.ru/9f96f1f8
O06o0011eHne U cucTeMaTU3aIus
70 3HaHui o Teme : «Konebanus u
BOJIHBD»
71 KonrtponsHas pabora no teme bubmmoreka [JOK
"Konebanus u BOTHBI" https://m.edsoo.ru/4f7985a0
79 Cgert. 3aKOH NPSIMOJIMHEHHOTO bubnuotexa [JOK
pacrpoCTpaHEHHs CBETA https://m.edso00.ru/f9566406
Pemenue 3a,uuaq 1o Teme: «3aKoH BuGmiorexa [IOK
73 MPSMOJIMHEHHOTO PacIpOCTPaHCHUSI

CBETa»

https://m.edsoo.ru/ea32d455
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Otpaxenue ceera. [lnockoe 3epkaiio.

bu6nuoreka [JOK

& Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
75 Pemenue 3agau o teme:
«OTpakeHue cBeTay
| e e St
https://m.edsoo.ru/bc2e55cd
MIPEIIOMIICHUST
77 Pemenue 3agau nmo teme:
«[IpenomiieHne cBeTay
[TonHOE BHYTpEHHEE OTPaKECHHUE.
78 [IpenenbHbIil yro HOJIHOTO
BHYTPEHHET0 OTPaKEHUS
79 Pemenue 3anau mo teme: «llomHoe bubnnoreka IIOK
BHYTPEHHEE OTPAKCHHE) https://m.edso00.ru/49d830a9
[Ipenomnenue cBera B
80 mfocxonapannenLHoﬁ IUTACTUHKE U bubmrorexa LIOK
. https://m.edsoo.ru/d8elc3be
TPEYTOJIBHOU TTPU3ME
Jlabopamopuas paboma no meme:
81 ((HS'M]:pemfe noziwameﬂﬂ bubmmorexa LIOK
https://m.edso0.ru/42569eal
NpeloMAeHUsT CIMEKAAY.
82 JInH3bl. @OKYCHOE pacCTOsIHUE U bubmmoreka [JOK
ONTHUYECKAs CUJIA JTUH3BI https://m.eds00.ru/60441359
83 [Toctpoenue nzobpaxeHuit B TMH3aX bu6mmoreka [JOK
M UX CUCTEMaX. Y BeJIMUeHNE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1au Ha mocTpoeHue
84 H306pa>1<eHI/f[ﬁ nonyqaeﬁmx c bubmiorexa LIOK
’ https://m.edso00.ru/5a868f09
ITOMOIIBIO JIMH3
85 dopmyia TOHKOH JTMH3BI
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Pemenue 3agau no reme: «®opmyia

86 .
TOHKOH JTMH3BD»
87 I'11a3 kak onTuyeckas cucTeMa brbmorexa LIOK
https://m.edsoo.ru/ecd480a2
88 [Ipenensr npUMEHUMOCTH bubmuorexa [JOK
r€OMETPHYECKOM ONTHKH https://m.edsoo.ru/cd174a10
CKOpoCTh CBETA U METOJIBI €€ bu6nuoreka [IOK
89
HU3MEpEHNUs https://m.edsoo.ru/f32aab06
Xon nyuei B npusme. Jucnepcus
90 CBeIT[a.ygnomell)ﬁ COCTi 6en§ro bubamorexa LOK
https://m.edsoo.ru/lel6ccbe
ceera. LlBer
91 WuTepdepennms ceera bubmmorexa LIOK
https://m.edso0.ru/5fc0c638
KorepeHTHbIE HICTOUHUKHU. Y CIIOBUS
92 Ha6HiHeHI/I${ MaKCUMYyMOB U bubmorexa HOK
https://m.edso0.ru/c6416d48
MHUHUMYMOB
93 Pemenue 3amad mo teme: bu6nuoreka [IOK
«HTepdepenmys cBeTay https://m.edso0.ru/3061de2b
bu6mmoteka [IOK
%4 Tpuneretie HHTephepeHLLin https://m.edso0.ru/668edbc8
bu6nuoreka [IOK
% Jludparcuis cpeta https://m.edso0.ru/12ed04b5
9% HudpakimonHas pemeéTka. Y cioBue bubmmoreka [JOK
HaOII0/IEHUS TTIABHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
97 Pemenne 3agau mo teme: but6mmoreka [IOK
«JludpakiinoHHas perréTka https://m.edsoo.ru/d58c411a
08 Jlabopamopuas paboma no meme:

«H3mepenue Onunvl c6emosoll
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BOJIHbL Y.

99 ITonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK

[Monsipu3anus cBera https://m.edso0.ru/e9890fe9
bu6nmoreka [IOK

100 CBeTOBBIC SABJICHHS B IPUPOJIC https://m.eds00.ru/0b36363d

101 O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK
3HaHui 110 TeMe "Onruka" https://m.edsoo.ru/8a14748b

102 KonTponbhas padota no teme bubnmnorexka HOK
«Ontuka» https://m.eds00.ru/82315dd4
['panuIel TPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuorexa [JOK

103
AJIEKTPOMHAMHUKY U PHHIIATT https://m.edsoo.ru/c9bd77cb
OTHOCUTEITEHOCTH

104 [Toctynatel cnennalbHOM TEOPUU bubnmnoreka [JOK
OTHOCHUTEIIEHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM
untepai. [Ipeobpa3zoBanus

105 Jlopenua. YcimoBre NpUUMHHOCTH. bubnmnoreka [JOK
OTHOCHUTEIBHOCTD https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIEHHE
BPEMEHHU U COKpAIICHUE ITHHBI

106 DHeprusi ¥ UMNYJIbC PENSTUBUCTCKOM bubnmoreka [JOK
YaCTHIIBI https://m.edso0.ru/853a64fc
CBs3b MacCChI C SHEPTUEH U

107 HMITYJIBCOM penﬂTI/II;HCTCKoﬁ bubmmorexa LIOK

https://m.edsoo0.ru/b6258ffa

YaCTHUIbl. DHEPTHUs MTOKOS

108 PaBHOBECHOE TETIIOBOE M3TyUeHUE bubamorexa LIOK

https://m.edso0.ru/f54035a5
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bu6nuoreka [JOK

109 JaxoH cuemer BuHa https://m.edsoo0.ru/1c5ff752
110 I'unote3a M. Ilnanka o kBaHTax. bu6nuoreka [IOK
®DoTOHBI https://m.edsoo.ru/a5ffa218
bu6nmoreka [IOK
1 DHEPIHS 1 UMITYIIEC POTONA https://m.edsoo.ru/7fb307ec
112 ®oroaddext. OnbiT A. T bubnmnoreka [HOK
CroneroBa. 3akoHbl poToddpdekTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHnnue DUHIITCHHA IS
113 (b(F:TOS(b(l)eKTa. "KpaCHas{HrpaHHua" bubnuorexa LIOK
https://m.edsoo.ru/01ef4556
dorordpdekra
114 Jasnenne cera. Onwitsr [1. H. bu6mmoteka [IOK
JleGenena https://m.edso0.ru/64b4f966
115 BoiHOBEIE CBOMCTBA YaCTHIL bubmorexa HOK
https://m.edsoo.ru/f59cfcec
Bonnsbl ne bpoitns. [nmvHa BOJHEI Jie
116 Epofm;IIIL/I paI:);MepH 2(:)[6JIaCTI/I " bubmmorexa LIOK
. https://m.edsoo.ru/5df8bafl
JIOKaJIU3alMH IBHXKYIIEHCS YaCTULIbI
117 KopnyckyssipHO-BOTHOBOM yalln3M bubmmorexa LIOK
https://m.edsoo0.ru/8ccab62a
118 Judpaxius 37eKTPOHOB Ha bubmmoreka [JOK
KpHCTaJLIax https://m.edsoo.ru/30dbal8c
nenurKa U3MEPESHUH B
119 L(inz;logl)npe. gooeflfomeHI/Iﬂ bubmorexa LIOK
. o https://m.edso0.ru/65783dec
HeonpeaenéuHocrel I 'elizendepra
120 Pemenue rpaduyeckux 3anau bubamoreta LIOK
https://m.edso0.ru/e70195bd
121 Pemenue pacu€THbIX 331249 but6mmoreka [IOK
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https://m.edsoo.ru/ee9b3182

KonrponsHas pabora no reme:

bu6nuoreka [JOK

122 ;I;zﬁgzﬁyﬂﬂp HOTBOMHOBOR https://m.edsoo.ru/c3de891a
Pesepopia https://m.edsoo0.ru/312b750a
bubmuorexa [JOK
124 Hocrynarer bopa https://m.edscﬂ).ru/404dfa9a
125 CriekTp ypOBHEW SHEPrUu aToMa
BOZOpOJA
126 Buapl ciekTpos. bubmorexa OK
https://m.edsoo.ru/cf74blla
17 | e e biSmorera LIOK
RuHeamMOZ0 CnexmpOG». https://m.edsoo.ru/ec651eb8
128 CHnoHTaHHOE U BBIHYKIEHHOE bubnmnoreka [JOK
U3JTyYeHHe CBeTa https://m.edso0.ru/f945d85c
bubmuotexa [JOK
129 Jazep https://m.edS(])lo.ru/2288a004
Hyxnonnas monens siipa
130 IeiizenOepra-lBanenko. 3apsa u
MacCOBOE YHCIIO sJIpa.
bubnmoreka [JOK
131 PanuoaktuBHOCTB. M30TOMBL. hitps://m.e dS(])_}).ru /34ada5de
132 3aKoH paIMOAKTUBHOTO pacraja. bubmmorexa LIOK
https://m.edsoo.ru/aab98bef
133 CBoiicTBa HOHU3UPYIOIIETO
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u3nydyeHus. BnusHue
PaauOAKTUBHOCTU HA KUBbIE
opranusmsl. Jlozumerpus

134

OHeprus cBA3M HYKJIOHOB B S/pE.
SAnepusie cuibl. [ledekt Maccol sapa.

bu6nuoreka [JOK
https://m.edsoo.ru/ff1758d0

135

SAnepubie peakiuu. [Ipobiaemsr
YIPaBISIEMOTO TEPMOSIEPHOTO
CUHTE3a.

136

SnepHbie peakTOpbl. DKOJIOTHYECKHE
aCTEKThI Pa3BUTHUS SACPHOM
SHEPTEeTUKHU

137

Meroapl perucTpanuu u
HCCIICOBAHMS DJIEMEHTAPHBIX
yactull. OyHaamMeHTaIbHbIe
B3aHMOJICHCTBHS.

bubmuorexa [JOK
https://m.edsoo.ru/1ac08a5h

138

baproHbl, ME30HBI U JIENITOHBI.
IIpencrasnenne o CtannapTHOU
Mozenu. KBapk-rirooHHas MOEIb
aZpOHOB

139

®dwusmnka 3a npeaenamu CTaHAaApTHON
Mozenu. TéMHas MaTtepust U TEMHas
sHeprus. EnuncTBo pusnueckon
KapTUHBI MUpa

bu6nuoreka [IOK
https://m.edsoo.ru/c026fd37

140

OTansl Pa3sBUTHUA aCTPOHOMHHU.
3HadeHUe ACTPOHOMUHU

but6mmoreka [IOK
https://m.edsoo.ru/ad73e145

141

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU JTST
O0BSICHEHHS MPUPOIBI KOCMHUYECKHX
00BEKTOB. MeTo 1Bl

but6mmoreka [IOK
https://m.edso0.ru/39c44028
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ACTPOHOMHUYECKUX UCCIEAOBAHMI

CoBpeMeHHbIE ONITHYECKUE

142 TEJIECKOIBI, PAANOTENECKOIIbI bubmorexa HOK
’ ’ https://m.edsoo.ru/4877aale
BHeaTMoc(]epHasi aCTpOHOMUS
Bun 3Bé3nnoro He6a. Co3Be3nus,
143 ;IpKHI/Ie 3B'ez'[3z[m IUIAHETHI, UX BII[/II[I/IMOG bubmorexa [IOK
’ ’ https://m.edsoo.ru/aac588eb
JIBUKCHHEC
Comnneunas cucrema. CostHIIE.
144 CosiHeuHast akTUBHOCTb. I/I(I:-ITO‘IHI/IK bubnmorexa LIOK
- https://m.eds00.ru/22748eb4
sHepruu ConHIa U 3BE3NT
3BE3bI, UX OCHOBHBIE
145 Xapaf(TepI/ICTI/IKI/I. Juarpamma bubmmorexa LIOK
\ N Y https://m.eds00.ru/42169944
CHEKTPAJBHBIN KJIACC — CBETUMOCTD
146 3Be3abI IIIaBHOM bu6mmoteka [IOK
MOCJIeTOBATEIbHOCTH https://m.edsoo.ru/b3cb766¢
BuytpenHnee ctpoeHue 3BE3 1.
147 CoBpeMeHHbIE TTPEICTABIICHUS O bubmuotexa [JOK
MIPOUCXOKIACHUU ¥ IBOJTIOIIUH https://m.edsoo.ru/d09da494
Comnna u 3B€371. DTanbl )KU3HU 3BE3]]
Muneunsiii Ilyte — Hama I'anakTuka.
148 Tuner ranaKTyHK. UYeEpHble ObIpEI B bubmmorexa LIOK
https://m.edsoo.ru/7cd10a0a
SJIpax TaJlaKTHK
Bcenennas. Pacmmpenue
149 Bcenennoii. 3akon Xa66mna. Teopus bubnmoreka [JOK
Bosbiioro B3psiBa. PennkToBoe https://m.edsoo0.ru/3dbdf0d2
M3ITydeHue
150 MacmraGHast cTpykTypa BeeneHHoil. bubmmoreka [JOK

MeraranakTuka

https://m.edso0.ru/ce234633
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Hepeménnsie npobdiaembl

bu6nuoreka [JOK

151
aCTPOHOMHHU https://m.edsoo.ru/d37d9ffe
o o
15 | Mecroromnne warmmmioro noms Euomionesa LIOK
A " https://m.edso0.ru/67361aef
IIOCTOSAHHBIX MarHuToOB
D €CKUH eMe
15 | "Ompesencne muayiam nmspenoro Eumionesa LIOK
pest ,,HYKH P https://m.edsoo.ru/fcae91e9
MaruTHOTI'O I10JIA
P 8 . https://m.edso0.ru/b8fb6391
3JIEKTPOMAarHUTHOIO TeHEpaTopa
o .
155 | Tipcospasosammconeprmnn EuGmorexa LIOK
beodP I,), https://m.edsoo.ru/b8fb6391
PY>KUHHOM MasiTHUKE
Pu3HYeCKU IPAKTUKYM 110 TEME:
HI/I
| e reers
P ) A https://m.edso00.ru/5d159d35
COEMHEHHBIE KOH/IEHCATOP,
KaTyILIKy U pe3ucTop”
157 | “llouepeonne fosyenora aicrom Eumionexa LIOK
P Y . P https://m.edso0.ru/b879fb3f
paccenBaroIIMX JIMH3
Pu3nYeCcKUil IPAKTUKYM I10 TEME:
"Habmonenue nudpakuuu, bu6muoreka [JOK
158
UHTEepEPEHIINH U TOISIPU3ALIH https://m.edsoo.ru/8b7ac737
cBeTa"
159 ®U3NYECKU TPAKTUKYM I10 TEME: bubnuotexa [JOK

"OnpeneneHne UMMyabCca U SHEPTUHU

https://m.edso0.ru/63756¢47
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PENATUBUCTCKHUX YaCTHIL (110
(dhoTorpadusiM TPEKOB 3apsHKCHHBIX
YaCTHI] B MArHUTHOM T10J1€e)"

@u3HYECKU IPAKTUKYM 110 TEME:
"HccnenoBanue 3aBUCUMOCTU CHIIBI

bu6nuoreka [JOK

160 TOKa 4epe3 CBETOAMOJ OT https://m.edso00.ru/eb916f82
HanpspKeHus"

@u3nYeCKU IPAKTUKYM 110 TEME:

161 "UccnenoBanue paarioakTHBHOTO ﬁigﬁ;ﬁiﬁ;iorﬁ/c 3dabete
(boHa ¢ KCII0IB30BaHUEM JT03MMETpa" — '
O06o001IeHre U cHCTeMaTH3aIus
3HaHuil. Postb GU3uKK 1 acTpOHOMUH

162 B 9KOHOMHUYECKOM, TEXHOJIOTHYECKOM, ﬁ;ls;j;(xe;iiorf/a d6ddeed
COITMAIIEHOW U 3TUYECKOH chepax — '
NeSITeIbHOCTH YelIOBEKa
O06001IeHne U cCUCTEMaTU3AIHS

163 3HaHuil. Posb 1 MecTo pu3nKu u bubmuotexa [JOK
aCTPOHOMHHU B COBPEMEHHOU https://m.edsoo.ru/18f19f7c
HAy4YHOU KapTHHE MUpa
O06001IeHre U CUCTEMATU3AIIHS
3HaHui. Ponb ¢usnueckoil Teopuu B

. (hOpMHUPOBAHHH TTPEJICTABICHHUH O BuGmiorexa [IOK

164 (bu3nyecKoil KapTUHE MUpPa, MECTO .

(U3IECKOI KATHHEL MU B OGIIEM https://m.edsoo.ru/e7d400f4
PSIy COBPEMEHHBIX €CTECTBEHHO-

HAyYHBIX TIPEJCTABICHUN O IPUPOE

O0001IeHrEe U CUCTEMAaTU3 AU but6mmoreka [IOK

165 3HaHMH 110 TeMe "MarauTHoe ToJe 1 https://m.edsoo.ru/3b4c06ae
3JEKTPOMAarHUTHAsI HHAYKIUS" bubnmoreka [JOK
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https://m.edso0.ru/053e2248

O00011IeHIE U CUCTEMATHU3ALIS bubmorexa LIOK
Hvl 3 https://m.edsoo.ru/d6310bfd
166 3HAHUHU 110 TeMme "MexaHu4eCcKue u 1
3JIEKTPOMATHUTHBIE KOJIeOaHus" bubmorexa LIOK
p https://m.edsoo.ru/5e2bb83d
00600
167 | owasmit mo Towe "Moxammovon | 1 BuGanorera LIOK
. https://m.edso00.ru/96a7a2dd
AJIEKTPOMArHUTHBIC BOJHBI
O0001IeHrE U cUCTEMaTU3 AU bubmorexa [IOK
Hul . https://m.edsoo0.ru/52ad1603
168 3ga”Hui 1o teMe "OnTuka. 1
KopnyckynapHo-BOJIHOBOM ayann3m" bubmmorexa HOK
PHYCKYIAD Y https://m.edsoo.ru/f7¢59d38
169 O000I11IeHIE U CUCTEMATU3AIUS 1
3HAHUU IO MaTepuany yueOHOro rojaa
170 Ilpomesicymounas ammecmayus - 1
KOHMpObHAs paboma
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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YYEBHO-METOJUMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA B 10 KJIACCE

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
1. ®uzuka: Yraoyonenusiii ypoBenb. 10 kinacc: yueOnuk/ B.A. KacesHoB. - MockBa:
[Ipoceemenue, 2024
2. ®usuka: YrmyoneHHsiid ypoBeHs. 11 knace: yueObnuk/ B.A. Kacbanos. - Mocksa:
[Ipocsemenue, 2024

METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. U.T. Bnacosa, B.A. KacesnoB. ®usuka. Meroguueckoe mocodbue. 10 kmacc:
yrayOJieHHbIN ypoBeHb — 3-€ u31. — Mocksa: [IpocBemenue, 2021

2. A.E. Mapon, E.A. Mapon. unaktuueckue matepuansl. 10 kimacc: 6a30BbIid U
yrayoneHHbii ypoBHU.- MockBa: [Ipoda, 2014

3. E. C. Eptorkun, C. I'. Eptorkuna. ®usuka. CaMOCTOSATEIbHBIE U KOHTPOJIHHBIC
pabotel. 10 kiacc: yaeOHOe mocobue st 00Ieo0pa3oBaTeIbHbIX OpraHu3aIuii: 0a30BbId U
yriayOneHHblil ypoBHU.- Mocksa: [Ipocsemenue, 2018

HUAP®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCblI CETH
HUHTEPHET
https://m.edso0.ru

YYEBHO-METOAUYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA B 11 KJIACCE

OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
3. ®usuka: YriyoneHnHslid ypoBeHb. 11 knacce: yuebnuk/ B.A. KacbsHoB. - Mocksa:
[Tpoceemienue, 2024

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

4. 1.I'. Bmacoa, B.A. KacpsnoB. ®usuka. Metognueckoe mocodbue. 11 kmacc:
yrIyOJIeHHBIN ypoBeHb — 3-¢ n3ll. — Mocksa: [Ipocsemenue, 2023

5. A.E. Mapon, E.A. Mapon. [unaktuueckue martepuansl. 11 kiacc: 6a30BbIil u
yriyOJieHHbIN ypoBHU.- MockBa: [Ipoda, 2014

6. E. C. Eprotkun, C. I'. Eprorkuna. ®@usnka. CaMOCTOSTENbHbIE U KOHTPOJIbHbIE
pabotsl. 11 kmacc: yueOHOoe mocoOue it 001eo0pa3oBaTebHBIX OpraHu3alnii: 0a30BbIA U
yriyosieHHbIH ypoBHU.- MockBa: [Ipocsemienue, 2021

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbI CETH
HUHTEPHET
https://m.edso0.ru
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