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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yu€roM (enepanbHoi pabodeil mporpammbl BocniuTanus u Konuenuun
npenoaBanus yaeObHoro npenmera «dOu3nka» B 00pa30BaTEIbHBIX OPraHU3AINAIX
Poccuiickoii ~ ®enmepainiu,  peaqu3yIOMUX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y49eOHOTO TIpeaMeTa C y4ETOM MEXKMPEIMETHBIX W BHYTPHUIIPEIAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0Yy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKAHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3uKd yriayOJn€HHOrO YpOBHS IMO3BOJISIET PEATM30BAThH
3a/1a4yu MPO(PECCUOHAILHON OpHEHTAIINH, HAIIPABJICHO HA CO3/IaHHME YCIOBUU IS
MPOSIBJICHHSI CBOUX MHTEIICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)KIbIM
OOy4JaromMMcsi, KOTOpble HEOOXOAUMBI IS TMPOJOJDKEHHs Oo0pa3oBaHUs B
OpraHu3anusx Nnpo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B nporpamme 1o ¢usnke omnpenenstoTcs IUIaHUPYEMbIE Pe3yJIbTaThl
OCBOCHHS Kypca (DM3MKH Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHMs: JTNYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METOJI0JIOTHYECKOM OCHOBOM JUisi pa3paOOTKH TpeOOBaHUN K JIMYHOCTHBIM,
METANpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIUXCsS, OCBOMBIIHMX
nporpamMmy 10 (U3MKE HAa YPOBHE CpeAHero oO0mero ooOpa3oBaHus Ha
yrayOn€HHOM ypOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbBHOCTHBIN MOXO.

[Iporpamma 1o gu3rke BKIIOYAET:

IJIaHUPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (Pu3nkd Ha yriayOJéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI TIO TO/1aM 00yUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
UCIIOJIb30BaHA YUYUTEISAMU (DU3UKHU JUIsl COCTABIIEHUS CBOUX pabOYMX IIPOrpaMM.

[Iporpamma no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENIEH U
MPEIOCTABISICT BO3MOXHOCTH [JISl pEaTu3alMy  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/IOB K TMPENoJaBaHuio0 (U3UKU HA YIUIYOJIEHHOM YPOBHE TPH YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka kak Hayka o Hambosee OOLIMX 3aKOHAaX MPHUPOIbI, BBICTYNAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBICHUM, HU3y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUaJOB C 3aJaHHbIMH CBOWCTBaMU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3uku Ha ypoBHE CpeTHEro 00IIero 00pa30BaHuUs MOJIOKEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
ToJIE.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusuku yriryoiEéHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuszayuu peanusyercss TNOCPEICTBOM BBEICHHUS DJIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mpoiecca. g yrmyOiaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
7Ba crocoba peanu3aluud (PU3MYECKOrO0 TMpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mox pabortamu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT W MpaKTUKyMa MpeAcCTaBieHa €AUHBIM TepeuHeM. Brioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacuE€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 33Ja4H C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUPYsl MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pas3nienoB. /(s kayecTBEHHBIX 3aaa4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (GU3WMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHUMAJIBHOW JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsl YYEHHYECKHUX MPAKTHUECKUX paboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMaThudeckue KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX W IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCUOHANBHON  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MPUOOPETEHNE CUCTEMBbI 3HAHUN 00 OOIMUX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
buznyecKknux SIBICHUNA B TPHUPOAE U ISl MPUHATUS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOI'0 XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUecKuX HSKCIEPUMEHTOB, aHalIM3a MW HUHTepHpeTranuuu uHbopmanuwu,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON NeATeTLHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOnEHHbBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obOpazoBanus oTBoauTcsa 272 vaca: B 10 kiacce — 102 yacoB (3 vaca B Henelnw), B
11 xmacce — 170 gacoB (5 4acoB B HEEIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
IPAKTHUECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHTENb Je€JaeT BbIOOD
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. Kunemaruka.

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4l MEXaHUKHU.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 MPOEKIMH HAa OCU CHCTEMBI
KoopauHat. TpaekTopus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTe€pUaJbHOW TOYKHM, HUX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
Clio)keHue NepeMENnICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEWMHOE JBHKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MTyTH MaTEpUaIbLHON TOUKH OT BPEMEHHU U UX
rpaduKu.

CBobOonHoe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHus. J[BHmkeHUe Tena,
OpOIIEHHOI0 TMOJ| YIJIOM K TOPU30HTY. 3aBHCUMOCTh KOOpPJAMHAT, CKOPOCTU U
YCKOpPEHHUsI MaTepUaIbHON TOUYKU OT BPEMEHU U UX TPaPUKH.

KpuBonuHentHoe  aBHKEHHE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m yactora oOparieHus.
[lenTpocTpeMuTenbHoe (HOPMAIbHOE), KacaTeabHOE (TAaHTCHIIUAIBLHOE) U TOJHOE
YCKOPEHUE MaTEPUAIbHON TOYUKH.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: CHUIAOMETD,
JIBH)KCHUE CHApsA/IOB, LEMHbIE, MIECTEpEHYATbIE U PpPEMEHHBIE TEpeAayH,
CKOPOCTHBIE TU(DTHI.

Hemoncmpauuu.

Mogens cucteMbl OTCUETa, WILTIOCTPAIUs KMHEMAaTUUYECKUX XapaKTEPUCTUK
JIBYKCHUS.

CriocoObI UCCleI0BaHUS IBUKEHUN.

Nnnroctpanus npeesibHOro NePexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpapienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHEHUE TyTEH, TPACKTOPHUM, CKOPOCTEM IBHKEHUS OJHOTO M TOTO Ke
TeJIa B pa3HbIX CUCTEMaX OTCUYETa.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



M3yueHre HEpaBHOMEPHOTO JABVIKECHHMS C LIENBbIO ONPENEIICHUS MIHOBEHHOU
CKOPOCTH.

N3mepeHne ycKOpeHus NMpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBMKECHHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBUKEHUM.

WN3ydeHne IBWKEHMS TeJla N0 OKPYKHOCTH C NOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

Tema 2. Jlunamuka.

[lepBbiii 3akoH Hprotona. MHeprmaneHble cucTtemsl oTcyéTa. [IpmHOHN
OTHOCUTENbHOCTH ['anmunes. HemHepruanbHble CUCTEMBI OTCUYETA (ONpENEIICHUE,
IPUMEDHI).

Macca tena. Cuna. [IpuHIUI Cynepno3uLu CUll.

Bropoit 3akoH HproTOHa 111 MaTepuanbHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTb T'PABUTALUOHHOW W
WHEPTHON MAaCCBI.

Cuna TsxkecTu. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MaJCHHS OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHETBI M OT reorpaduyueckod MHPOTHL. JIBUKEHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBuKylerocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpeHue. Cujia TpEHUSI CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koadduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU Tela B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO JBUKECHMUS.

Hasnenune. 'mapocratnueckoe napienue. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOAIINITHUKH,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmoienue nBuKeHUsl Tell B MHEPLUAIbHBIX U HEMHEPLHUAIbHBIX CUCTEMAX
OTCYETA.

IIprHIMIT OTHOCUTEIBHOCTH.

Kauenune AByX HWIMHAPOB WM IMIAPOB PA3HOM Macchl € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIMAILHON CUCTEMBI OTCYETA.

CpaBHEHHE  pABHOJEWCTBYIOIIEH  NPUIOXKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHI, BOSHUKAKOLIUX B PE3YJIbTATE B3aUMOICHCTBUS TEN.

N3mepenue macce 1o B3auMOIACHCTBUIO.

HesecomocTs.



Bec Tena npu ycKOpeHHOM TOABbEME U TTaJICHUU.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHHE CUJT TPECHUS TTOKOS, KAUCHUS U CKOJBKCHUSI.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul, nPAKMuUKym.
M3ydeHne 3aKkoHa COXpaHCHHUS MEXaHHIECKON YHEPTHH

Tema 3. 3akoHBI COXpAaHEHUS] JHEPTHMU.

MMItynbC MaTepUAIBHOM TOYKH, CUCTEMBI MaTEpUAIbHBIX TOUeK. LleHTp macc
CUCTEMBI MaTepUaIbHBIX TOUYEK. Teopema 0 JBUKEHUH LIEHTpa Macc.

MMiysibC CHIIBI M U3MEHEHHUE UMITYJIbCA Tela.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MoMeHT umnysbca MaTepUalIbHOW TOYKM. lIpencraBieHune O COXpaHEHHH
MOMEHTA UMITYJIbCa B LIEHTPAJIBHBIX MOJIAX.

PabGorta cunsl Ha MamoM M Ha KOHEUHOM mepeMelnieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MontHOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuaibHOM TOYKH. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.

[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. lloTeHumaneHass >Heprus.
[ToTenmanbHas 3Heprus ynpyro neGopMupoBaHHOW NpyxuHbl. [loTeHnmanbHas
DHEpPrus Tejla B OJHOPOJHOM IpaBUTAlMOHHOM mose. [lorennumanbHas sHeprus
TeJla B IPaBUTALMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpU U BHE Iapa). Bropas
KOCMHMYECKAasi CKOPOCTb. TpeThbsi KOCMUYECKast CKOPOCTb.

Cs3pb paOOThl HEMOTEHUHUAIbHBIX CHJI C H3MEHEHHEM MEXaHUYEeCKOU
DHEPIUM CUCTEMBI TEJl. 3AKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyinn 17 WMICAUIBHOM KUJIKOCTHM KaK CIIEICTBHE 3aKOHA
COXpPaHEHUS] MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpoucTBa M TEXHOJIOTMYECKHUE MTPOLIECCHI: JBHKEHUE PAKET,
BOAOMET, KOMNEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHUE Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBUKECHHE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3HEpTuy Tela MPU COBEPIIEHNUN PaOOTHI.

B3anmHble NpeBpalieHWs KMHETHYECKOM M IMOTEHLMAJIBHOW JHEPrud NpH
JEHUCTBUU HA TEJIO CUJIBI TSYKECTU U CUIIBI YIIPYTOCTH.



CoxpaHeHue SHepruu IPU CBOOOTHOM TaICHUH.

Yuenuueckuii sxcnepumenm, nadbopamophvie padomul, NPAKMUKyM.

W3mepenne uMinynibca Tena mo TOpMO3HOMY MyTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJEITH SJICKTPOMOOHIIST W MOIIHOCTH
CHUIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

Tema 4. CraTuka.

AbcomotHO TBEpoe Teno. llocTymarenbHOoe M BpallaTeNnbHOE JBUKEHHE
TBEpHOro Tejna. MOMEHT CHibl OTHOCHUTEINBHO OCH BpaumieHus. llnedo cuibl.
Croxenune Cil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeIA.

VYcroiiunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOe PAaBHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTENIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBUsI paBHOBECHS.

Bubl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npAKMuUKym.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONIOPHI.

Tema S. MoJiexkyisipHasi QU3UKAa U TEPMOTUHAMHUKA.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KMHeTnyeckorn Tteopun (MKT), ux
onbiTHOe oOocHOBanue. Juddysusa. bpoyHoBckoe aBWkeHue. Xapaxkrtep
JBW)KCHUSI W B3aMMOJICHCTBUSI YaCTHUI] BellecTBa. MoJliein CTpOEHHs Ta3oB,
KUIKOCTEH U TBEPABIX TE€N M OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE JITHX
Mozeneii. Macca u  pasmepbl Mojekyd (atomoB). KonuyecTBo BeliecTBa.
[ToctostnHast ABorazpo.

TenmoBoe paBHOBecue. Temmeparypa u crocodbl e€ uamepenus. Illkana
temneparyp Llenbcusi.

Mopenb uiealbHOrO ra3a B MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU: YaCTHUIIbI
rasa JIBI)KYTCSI XaOTUUECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kmnanelipona. AOcomtoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiieccsl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemlecTBa. | paduueckoe
MIPEICTABIICHUE U30TPOIIECCOB: N30TEPMa, U30X0pa, n300apa.

CBsA3pb  MEXIy JaBJICHUEM U CPEAHEeM KUHETUYECKOW DHEprueu
MOCTYIMATEIbHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJl HACAIbHOrO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH HJICATBHOTO T'a3a).



CBsi3p a0COMIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeaHEN
KMHETHUYECKOW SHEPTUEN MOCTYIATEILHOTO TEINIOBOTO ABUKECHUSA €€ YACTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUaJoB.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMUYECKON cucTemMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOHOCTD, U3TyUYCHHE.

KomnuectBo Ttemnorel. Temno€éMkocTh Tenma. YAelnbHass W MOJISIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUe Mailepa. YaenpHas TEIUIOTa CrOpPaHUs
toruBa. Pacuér kommuecTtBa TemOTHl mnpu Temonepenaye. I[lonarue o0
aanabaTHOM IpoIlecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kommuectso
TEIUIOTBHI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKONM CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadarta. AOCOIIOTHAS TEMIIepaTypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TIEpe/IaTh TEIUIOTY OT 00Jiee XOJIOHOTO Tea K 0osiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE ACTIEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUrartesneil. TemnoBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPEbI.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: XOJIOIUIIbHUK,
KOHJIUIIMOHEP, AU3CIbHBIA W KapOIOpAaTOPHBIN ABUTATENM, MapoBas TypOuWHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJIOB C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKH «TEIUIOBOW» M AJIeKTpodHepruu. [lapooOpazoBanue M KOHJCHCAIUSI.
Hcnapenue u kuneHue. Y AebHas TEIJI0oTa mapooOpa3oBaHus.

Haceimienuble ¥ HeHachlleHHbIE mapbl. KauyecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH M JABJIEHHUS HACBIIIEHHOTO Mapa OT TEMIIEpaTypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Teépnoe teno. Kpucrammuueckue u amopdubie Tena. AHU30TPOMUS CBOWCTB
kpuctaiuioB. [lnmaBienne W Kpuctaivzanusa. YJieJbHas TEIoTa IUIaBJICHUS.
Cyb6numarmsi.



Hemoncmpayuu.

Mopenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUSI.
Huddyszust sxkuaKocTe.

Mogens onbita llTepHa.

[IpuTsyKeHUE MOJIEKYL.

Mopenu KpucTamIn4ecKuX pemeToK.

HabGnrogenue u vicciieqoBaHUE U30IPOIIECCOB.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.
Bo3gymiHoe orauso.

CpaBHeHUE YAECTBHBIX TEIUIOEMKOCTEMN BEIIECTB.

CriocoObl M3BMEHEHMSI BHYTPEHHEN YHEPTHUU.

HccnenoBanue anquabaTHOTO MpoIiecca.

KomrbroTepHble MOAEIH TEIUIOBBIX ABUTAaTENEH. TemnoBoe pacCiupeHue.
CBOMCTBA HACBIIICHHBIX apOB.

Kunienune. Kunenue npy noHM>XEHHOM JTaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.

Kanumisipasie sBiaeHUs.

Mopaenan HeHBIOTOHOBCKOM JKHUIKOCTH.

CriocoObl M3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BELIECTBA.
Buner negopmanuii.

HaGmronenne manbix aedopmariuid.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomut, nPAKMuUKym.
DKclepuMeHTaNbHas MpoBepKa 3akoHa I eii-JIroccaka.

Tema 6. DiieKTpOAUHAMUKA.

OJNeKTpu3alusl Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. /IBa Buma
DIEKTPUYECKUX 3apsAdoB. [IpOBOAHWKM, [HAJIEKTPUKA W MOJYIPOBOIHUKH.
OneMeHTapHbId 3JIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHUs AIIEKTPUYECKOIro
3apsna.

BsaumopaeiictBue 3apsaoB. Todyeunslie 3apsaasl. 3akoH KynoHa.

DiekTpuueckoe nojie. Ero AeicTBre Ha JIEKTPUUYECKUE 3apsiIbl.

Hanpsok€aHocTh  anekTpuueckoro  mosist.  [IpoOuwiii  3apsa. JluHum
HaIpPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJisi. OJHOPOAHOE AIEKTPUUECKOE TOJIE.



[ToTeHUUAIBHOCTD 3JEKTPOCTATUYECKOrO MOJs. Pa3HOCTh MOTEHUMAIOB U
HanpspkeHne. lloTeHnumanbHas SHEprust 3apsiaa B AIEKTPOCTATHYECKOM TIOJIE.
[ToTeHuMan 31eKTpOCTaTUYECKOro NoJid. CBsA3b HANPSHKEHHOCTH MOJIS U Pa3HOCTU
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3UIINU STIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKEHHOro mo 00bEéMy Iiapa. Ilosie paBHOMEpPHO 3apsKEHHOM
OeCKOHEUHOM TIIOCKOCTH. KapTuHbl JIWMHUNA HanpsOKEHHOCTH JTHX TOJEH |
DKBUIOTEHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DJIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPS/IOB.

JnsnexTpuku B AJIEKTPOCTATUYECKOM  TMOJIE. Jlnpnextpruyeckas
IIPOHULIAEMOCTbH BEILIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCATOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

JIBrkeHne 3apsoKEHHOW YaCTULBI B OJJHOPOAHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphI, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DJIEKTPUUECKOE TI0JIE 3aPSIKEHHBIX IIaPUKOB.

DIJIEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX TIACTHH.

Mopnens anekTpocratuueckoro reHeparopa (Ban ge ['paada).

[IpOBOIHUKH B 3JEKTPUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAs 3alIUTA.

YCTpOUCTBO U AEUCTBUE KOHAECHCATOPA IIOCTOSHHOW U TIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHcAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUYECKOW NPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOoPa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

OueHka cujl B3auMOJIEHCTBUS 3apSKEHHBIX TEJ.

HaOnronenue npeBpanieHus 3Hepruu 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
W3JIy4YCHUSI CBETONO/A.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.



Pacnpenenenue pasHoCTH MMOTEHIMAJIOB (HampsiKEHUs ) npu
MOCJIEIOBATEILHOM COEUHEHUU KOHIEHCATOPOB.

Tema 7. 3aKOHBI MOCTOSIHHOT0 TOKA. JJIEKTPUYECKHHA TOK B Pa3JIMYHBIX
cpeaax.

Cuna Toka. [locTosHHBII TOK.

VYcnoBusl cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHHMKH
toka. Hampsikenue U u DJ1C é.

3akod OMa /U1 ydacTKa [EIu.

DIIEKTPUYECKOE COIIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBIICHUS
OJHOPOJHOTO TPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJHA ITONEPEYHOTO CEUCHHS.
VY 1enpHOE COIPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, MapaJuIeIbHOE, CMEIIAHHOE COCAUHEHHUE IPOBOJHUKOB.
Pacuér pa3BeTBi€HHbIX ekTpuueckux neneil. [Ipasuia Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /xoyns—JIeHua.

MONIHOCTE 3JIEKTPUYECKOTO TOKA. TertoBas MOIIHOCTb, BBIAEISEMas Ha
pes3ucrope.

O/1C u BHYTpEHHEE CONpPOTHBIICHHE MCTOYHMKA TOKa. 3akoH Owma i
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonzencaTop B ienu OCTOSTHHOIO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETD,
BOJIETMETP, PEOCTAT, CUYETUUK NIEKTPUYECKOU DHEPTUU.

OJIEKTpUYECKAasi  MPOBOAUMOCTH  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MIPOBOAMMOCTD TBEPABIX METAJIOB. 3aBUCHMOCTbh COINPOTUBIECHHUS METAUIOB OT
TeMriiepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TomynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
Onektponus. 3akonsl Dapajes I AIEKTPOIH3a.

DNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOATEIbHBIA M HECAMOCTOSITEIbHBIN
paspsan. PazmyuyHblie TUIIBI CAMOCTOSTENBHOTO paspsaa. Monnus. [nazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: Ta3opaspsiiHbIC
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, papUHUPOBAHUE MEMH,
BBIIIJIABKA AJIIOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIUS.

Hemoncmpauyuu.
N3mMepeHue Cuitbl TOKa U HANIPSIKEHHUS.



HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa OT HAIpPSDKEHUS Il PE3UCTOpa,
JIAMITBI HaKaJIMBAaHUS U CBETOINO/A.

3aBUCUMOCTh COIMPOTUBIICHUS IUWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIA M TTONEPEYHOr0 CEUCHUS U MaTepurala.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBIIEHUSI TIPU MOCTOSTHHOM
HaIpPsHKEHUH.

[Ipsimoe uzmepenne DJIC. KopoTkoe 3aMbikaHKE TaIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBJICHHUS.

Cnioco0Osl coeTMHEHUsT HICTOYHUKOB Toka, D /[C Gatapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKY IMOJIOCAMM HMCTOYHHMKA TOKa
OT CHJIBI TOKA B IICITH.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[TpoBOAMMOCTD SJIEKTPOJUTOB.

3akoHbI 2JIeKTpoau3a Papajes.

W ckpoBoii paspsia ¥ IPOBOJAUMOCTb BO3yXA.

CpaBHeHHE POBOAUMOCTH METAJIJIOB U MOJYIIPOBOJHUKOB.

OIHOCTOPOHHSISI TPOBOIUMOCTH JAMO/IA.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

YBenuueHue npejiesia u3MepeHus amnepMerpa (BoJabTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHWJIbI TOKA B IICIH.

N3ydeHne nociieIoBaTesIbHOrO U MapauieIbHOr0 COCIMHEHUS TPOBOTHUKOB.

N3mepenue DJ1C 1 BHYTPEHHETO COMPOTUBIICHUS HCTOUYHMKA TOKA.

Tema 8. UTorosoe moBropeHue

IToBropenne Ttembl "Mexanuka', IloBropeHue Tembl "MonekynspHas
¢dusuka", itoropas KOHTpoJbHas padoTa.

Pu3nyecKuil NPaKTUKYM.

Crioco6bl n3MepeHus: PU3NYECKUX BEJTMYMH C UCIOJIB30BAaHUEM aHAIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUM (PU3NYECKUX BEIUYUH.
OneHka rpa”ul] NOrpemHoOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHM, MCCIEJOBAaHWHA  3aBUCHMOCTEU
buznyecKkux BEIMYWH, MPOBEpPKa MPEAJIOKEHHBIX THMOTe3 (BBIOOp U3 pabdor,
ONMCAHHBIX B  TEMAaTUYECKUX  paslenax «YUECHHYECKHH  DKCIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).



MexnpeaMeTHble CBSA3M.

N3yuenue kypca (¢usukum yrayonénHoro ypoBHs B 10 kiacce
OCYILECTBIIETCSA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHUKH, OUOJIOTHUH, XUMHUHU, Teorpapuu U TEXHOJIOTUH.

Meosicnpeomemmnule nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHOZ20
no3HanuA: SIBICHUE, HAay4YHBIH (hakT, TUIOTE3a, (U3NYECcKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHWE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKUe (PyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIUU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Buonozua: mexannueckoe IBHKEHUE B XKUBOU MpHUpoae, Audpdys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXaroulell cpenbl,
yTHIH3anuss OHMOOPraHMYECKOro TOIUIMBA JUIi  BBIPAOOTKH  «TEIJIOBO» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B AKUBOM IPUPOJIE.

Xumua: IHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJYyYEHWE HAaHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJl, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JIEKTPHUUECKHUE
CBOICTBa METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

T'eozpaghus: BnaxxHOCTh BO3TyXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET M IAPYTrHE), ABUTATENIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUH
MOJIYyYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHUE 3JIEKTPONpHOOpOB,
ra3zopaspsiiHbIE JTAMIIbl, TOJIYIIPOBOJHUKOBBIE IPUOOPHI, T'aJIbBAHUKA.

11 KJIACC

Tema 1. Macnummnoe noe.

B3auMonencTBue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C  TOKOM.
MarnutHoe moJsie. BekTop MarHuTHOW WHAYKUMHW. [IpyuHOMI Cyneprno3uuuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.



Cuna Amriepa, €€ HanpaBJIEHUE U MOYJIb.

Cuia Jlopenua, €€ HanpaBiaeHUE U MOJYJIb. JIBUXKEHUE 3apsSAKEHHON YaCTHUILIbI
B OJIHOPOJHOM MarHuTHOM mose. Pabora cuiel Jlopenna.

MarnutHoe nose B BemecTse. DeppoMarHeTuky, rnapa- 1 JTHaMarHeTUKHU.

TexHU4ecKue yCTpPOWCTBA M TEXHOJOTHYECKHE IPOLIECCHI: IPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa 7uHWA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBuKeHUs My4yKa 3JIEKTPOHOB B MATHUTHOM IIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBONUCTB PeppOMArHETUKOB.

HccnenoBanne AeUCTBUS IOCTOSSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpenerneHne MArHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

HaOnronenue neiicTBUs MArHUTHOTO TIOJIS HA TOK.

Tema 2. Inexkmpomaznumnan UHOYKYU.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IIOoTOK BekTOpa MarHUTHOM
uaaykuun. OJIC wuHAyKnMu. 3aKOH 3JIEKTPOMArHUTHOM uHaykuuu Papases.
Buxpesoe anekrpuueckoe nosue. Toku Pyxo.

O/1C vHOyKUMHM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
noJie.

ITpasuno Jlenua.

NunykTtuBHOCTh. Karylika WMHIYKTMBHOCTM B LENHM IOCTOSSHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIHH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.



TexHU4ecKue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: WHIYKIHOHHAS
1e4b, COJICHOU/, 3aIUTa OT 3JEKTPU3ALMH TEJ NPHU ABUKEHUU B MArHUTHOM I10JI€
3eMuIH.

Jemoncmpayuu.

HabGmronenue siBjeHUs 3J1IeKTPOMAarHUTHOM UHYKIIUU.

UccnenoBanne 3aBucumoctd IJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MarHUTHOrO MOTOKA.

[IpaBuno Jlenua.

[Tamenrie MarHuTa B aJIIOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue cCaMOMHIYKIIMH.

Hccnenosanne 3apucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CWJIbI TOKA B LEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3y4yenue ABIEeHUS SIEKTPOMATHUTHON UHIYKIIMH.

Tema 3. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonnueckue konebanus. Kunematnueckoe M JTMHAMUYECKOE OMMCAHUE.
DHepreTUYecKoe ONKMcaHue (3aKOH COXPAHEHHS] MEXaHWYeCcKO sHepruu). BoiBoj
JUHAMUAYECKOT0 OMUCAHUsI TaApPMOHUYECKUX KOJIEOaHUM U3 UX DHEPreTUYECKOro U
KMHEMaTU4ECKOrO ONMCAHMUS.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWM HCXOJIHOMN
BEJIMUMHBI C aMIUIUTyAaMH KoJieOaHU €€ CKOPOCTU U YCKOPEHHUSL.

[lepuon u yactotra koneOanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTU4YecKoro MadTtHuka. llepuon cBOOOAHBIX KOJIEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux kKoneOaHusX. BeiHyX1eHHbIe Koebanus. Pezonanc.
Pe3onancHas kpuBasg. BuusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHrueckue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOILIECChl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH TIEPUOJIA MaJIbIX KOJIeOaHUI rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyXaromux KoJieOaHUi U 3aBUCUMOCTH TEPHOia CBOOOIHBIX
KOJIe0aHUM OT CONMPOTUBIICHUS.

UccnenoBanre koyie0aHMM TIpy3a Ha MACCHUBHOM MpYXHHE C IEJNbIO
dbopmupoBaHus NpeACTaBICHUN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU MPHU KOoJIeOaHUIX Ipy3a Ha MPYKUHE.



HccnenoBanue BBIHYKIEHHBIX KOIEOaHUH.

HaOnronenue pezoHanca.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

Omnpenenenne yCKOpeHHsT CBOOOJHOTO MNaJACHUS IPU IMOMOIIM HHUTSHOTO
MAasTHHKA.

Tema 4. InexmpomazcHummnbsle Konedanus.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE KOJIeOaHMsI. BrinyxneHHbIe
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE U
JEUCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHsS TpU Pa3IMYHON (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

WneansHblii  TpancopmaTop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbeTypa
VCITOJIB30BAHUS AJIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHUYECKHE IPOLECCHI: IEKTPUUYECKHUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['enepatop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChOopMaTopa.

Mopenb TMHUYU AIEKTPONEPEAAUH.



Tema 5. Mexanuueckue 60Hbl.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpeloMJIeHHe, MHTephEpeHLUs H
TudpaKIms.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOIIEN CPEBL.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opreHTanys BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  MIPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neusp,
YIBTPAa3BYKOBasl TUATHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOAO0IbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

Tema 6. InexkmpomazHumHwle 60JIHbL.

DNIEKTPOMArHUTHBIC BOJIHBI. Y CJIIOBUS M3JyYEHHUS JICKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXXEHUE,  MPEIOMIICHHE,
noJisipu3arys, HHTepdepeHus u qudpaKius.

[IIkama 3JIeKTPOMarHUTHBIX BOJIH. [I[pMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIIMTIBEI paOCBsI3U U TeIeBUACHUS. Pagnonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPY KAIOIICH CPEJIb.

TexHudeckue yCTpONCTBA M TMPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TejaedoH, CBU-neusn,
yJIbTPa3BYKOBask JUArHOCTHUKA B TEXHUKE U MEAUIIMHE.

Hemoncmpauyuu.

AKyCTHYECKHI1 pe30HaHC.



CBoiicTBa ybTpa3ByKa U €ro MPUMEHEHHE.

HabGmroneHue cBsi3W TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOU H
YaCTOTOM KOJeOaHUH.

HccnenmoBanre  CBOWCTB ~ JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpayKeHHE,
peoMIICHUE, TTOJISIpU3anus, Tupakius, HHTepHepeHITHs.

Oo6nHapyxeHue nHHPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUSHHUHN.

Tema 7. I'eomempuueckas onmuka.

[IpsAMOTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4yeyHbIll HICTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
m10ckoM 3epkane. Chepuueckue 3epkaa.

[Tpenomiienue cBeTa. 3aKOHBI IPETIOMIIEHUS CBeTa. AOCOJIIOTHBIN MOKa3aTeNb
npesoMieHus. OTHOCUTENBHBINA MOKa3aTesb npenoMieHus. [I0cToSHCTBO YaCcTOThI
CBETA M COOTHOLICHWE JUJIMH BOJIH IIPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cera. CiioxkHbIA cocTaB O€lI0ro CBeTa.
IBer.

[TonmHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJHOro BHYTPEHHETO
OTPaKECHMUSI.

ColOuparomue U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTossHUE M OINTHYECKas CHJIa TOHKOW JHMH3bL. 3aBUCHUMOCTh (DOKYCHOTO
paccTosiHusl TOHKON cepuueckoi JIMH3bI OT €€ T€OMETPUM U OTHOCHUTEIHHOTO
MIOKa3aTelIs MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
omtuueckorr ocu. IlocTpoenne wu300pakKeHU TOYKM W OTpe3Ka NPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Onrtuueckue mpubopbl. Paszpemaromias crnocoOHOCTh. ['1a3 Kak onTuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npesioMIIEHUs CBETA.

Habnrogenue noqHOro BHyTpEHHEro oTpakeHus. Mojienb CBETOBO 1.

HccenmenoBanne xoaa CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPaJUIEIBbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

Mopenu MuKpocKona, TeJIeCKona.



Yuenuueckuii sxcnepumenm, nabopamophvie padomovt, RPAKMUKYM.

OKcIepUMEeHTAIbHOE U3MEPEHHE MToKa3aTeNsl MPEIOMIIEHUS CTEKIa.

OKCIIepUMEHTAILHOE ~ OTpECIICHHE ONTHYECKOW CHIIBI U (POKYCHOTO
paccTosiHUs COOUPAIOIEH JTHH3HI.

Tema 8. Bonnosasa onmuka.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBust HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHHas pemeéTka. YcCaoBUE HAOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpH  MaJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Jemoncmpayuu.

Hab6monenue natepdepeniinu cBera.

HabGnrogenue BETOB TOHKUX IMJIEHOK.

HaOmronenue nudpakiuu ceera.

N3yuenue nudpakiinoHHON PEIETKY.

Hab6mronenue nudpakiimoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

HabGnrogenue noasipu3anuu CBeTa.

[IpumMeHeHune noIApOUI0B sl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

Hab6monenue nnrepdepenunu, Auppakiumy 1 NoJIIpU3aliy CBeTa.

Tema 6. Dnemenma meopuu OomHoCUMENbLHOCMU.
['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanust  JlopeHra.
YcioBue mnpudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIIECHUE JJINHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € SHEPruel U UMIYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPTHUS
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJIOTUYECKHE IPOLIECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSKEHHBIX YAaCTHUL.

YdeHUYeCKui IKCIEPUMEHT, TaOOpaTOpHBIE padOThI, TPAKTUKYM.

OmnpeneneHne UMIyJlIbca M HJHEPTUM  PENATUBUCTCKUX dYacTull (110
¢doTtorpausiM TPEKOB 3apsyKEHHBIX YaCTUL B MAarHUTHOM I10JI€).

Tema 10. H3nyuenue u cnekmpot.
PaBHOBecHOE TemioBOe M3IydeHHE (M3IydeHHe aOCOTIOTHO YEPHOTO Teja).
3akou cmenieHnd Buna. ['unoresa [lnanka o kBaHTax.

Tema 11 Ceemosvie Keanmol.

PaBHOBECHOE TEIJIOBOE M3IIy4eHHE (M3IydeHHE aOCOTIOTHO YEPHOTO TeEa).
3akoH cMmemienus: Buna. 'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

dotorddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JaBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawollyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BosHoBBIE cBOMcTBa yacTul. Bonnel ne bpoiuid. JInuHa BosHbl 1e bpoins u
pasMepbl 00JacTH JIOKAIM3aIluu JABWXKYyIeWcs dactuibl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAILIAX.

Cnemuduka uzMepeHuii B MUKpomupe. CooTHOIICHUST HeompeaeaéHHoCTen
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®doTo3PdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeEKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJAHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Tema 2. Amomnasa gusuka.

OneITEl IO HCCIEAOBAaHUIO CTpOeHUs aroma. llmanerapHas mMozens aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTrOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBINA
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpenenenHue JIMHBI BOJIHBI JJA3€PHOTO U3Ty4YECHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaOmnronenue CriomHoro v JIMHEM4aToro CuekTpa.

Tema 3. Quzuka amomno2o aAopa. InemenmapHvle Yacm Uy bl.

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Alnbda-pacnaj. OJNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amMma-u3nydeHue.

3akOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO M3Iy4YCHHs. BiusHUE paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3nydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sipe. SAaepHbie cuinbl. Jlegekt Macchl siapa.

SAnepnsie peakunu. Jlenenue u cuates saep. AnepHsie peaktopsl. [Ipodiaemsr
yOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTHYECKUE acCleKThl Pa3BUTHUS
AIEPHON IHEPTETUKMU.

Mertonsl perucTpaluy U UCCIIEN0BAHUS IJIEMEHTAPHBIX YACTULI.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

@uzuka 3a npenenamu CrangapTHol Moaenu. TéMHas Marepus U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nueckoi KapTUHBI MUpA.

TexHuyeckne yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHAsE TOMOoTrpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3yyeHue TpekoB 3apsKE€HHBIX YaCTHI] IO TOTOBBIM (hoTOrpadusiM.

Pu3nyecKuil MPaKTUKYM.
CriocoOb1 n3MepeHus: GU3NYECKUX BETUYMH C UCIOJIB30BAHUEM aHAIOTOBBIX
U IU(POBBIX U3MEPUTEIbHBIX NPUOOPOB U KOMIIBIOTEPHBIX JaTUUKOBBIX CHCTEM.



AOGCONIOTHBIE M OTHOCUTENbHBIE MOTPEIIHOCTH U3MEPEHUN (U3NUECKUX BETUYHH.
O1eHKa rpaHul] HOTPEUTHOCTEN.

[IpoBeneHHE  KOCBEHHBIX HW3MEPEHUW, MCCIEHOBAaHUUA  3aBUCHMOCTEU
(¢u3NYeCKUX BEIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX TMIOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paslenax  «YUECHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe PabOTHI, IPAKTUKYM).

O06o0maroniee NOBTOPEHUE.

O0o001eHne U cucTeMaTH3alusl Coiep KaHUsl pas3ienoB Kypca «MexaHukay,
«MonekynspHas pu3rKa U TEpMOJUHAMUKA», «DIEKTpOAUHAMUKay, «Konebanus
U BOJHBD, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZHKI.

Ponr ¢u3uku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATHUUYECKOH chepax NedaTeIbHOCTH YeI0BEKa, pOJib U MECTO (U3UKH
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTHUHE MUpPA, 3HAYCHHUE ONMCATEIIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENbHOW W  MPOTHOCTUYECKONM  (PYyHKIUI
(bu3nueckoil Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHHIA
0 (u3MYECKOW KapTHHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpa B OOILIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHHI O IPUPOJE.

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYUIIECTBIISIETCSI C YUETOM COJIEPKATENIbHBIX MEKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEN 00068 HAYUHOZ20
no3HanuA: SBICHUE, HAy4YHbIH (akT, rumnoresa, (pusmueckas BEIWUYHHA, 3aKOH,
TeOpHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paTOPHSL.

Mamemamuka: pEWICHUE CUCTEMBl YypaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1€CTBO. BEKTOphI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37ieMeHTApHBIX (QyHKUUNA. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
oTmpeiesIeHHE UIOMIAaU TIOCKUX GUryp u o0beéMa Tel.

Buonozua: >nexktpuueckue SBICHHUS B KUBOM Mpupoje, KoseOaTelbHbIe
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKalolIel  cpesbl,
yJIBTPa3ByKOBasl JMArHOCTMKA B MEIWLIMHE, OINTHYECKHE SBICHUA B JKUBOU
IpPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OOpPa30BaHMS KPHUCTAUIMYECKON PpEIIETKH, CHEKTPATbHBIN
aHaJIN3.



I'eocpagpua: marHuTHBIE TMOJIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX pYJ,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozua: TnpUMEHEHUE TIOCTOSIHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
3JIEKTPOJIBUraTeNb SIKOOM, reHepaTtop MEPEeMEHHOT0 TOKA, MHAYKIMOHHAs IEyb,
JVHHUM 3JIEKTpoIlepeaay, 3J1eKTPOABUTATENb, pajaap, PaIuoNpuEMHUK, TEIEBU30D,
anteHHa, tenepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKA B TEXHHKE,
POEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
NPUEMHUKH, JIEPHAs SHEPTETUKA U SKOJIOTMYECKHE aCIIEKThI €€ Pa3BUTHSL.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA TTPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBHIEI'O OBbPA3OBAHUAJIMYHOCTHLIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHUS y4eOHOTO npeamera «DU3nKay JOJIKHBI
OTpaXaTb TOTOBHOCTh U  CIIOCOOHOCTH  OOYyYarolUXCs PYKOBOJCTBOBATHCS
chOpMHPOBAHHONW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXIEHUH,  COOTBETCTBYIOIIHUX
TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHMCKOTO O0OIIEeCcTBa, pacCIIUPEHUE >KU3HEHHOTO
OTbITA W OMNbITA JIEATEIIBHOCTH B IPOIECCE peaau3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHOMN JACSATEILHOCTH, B TOM YUCJIE B YaCTH:

rPaXKAAHCKOT0 BOCIIUTAHMSA:

e CcOPMUPOBAHHOCTH TPAKIAHCKON MO3UIMU O0YYaIOIIErocsl KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTHUYECKUX U
JEMOKPATUUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TIPakKIAHCKOIO
oOlecTBa, ydacTBOBaTh B  CaMOYIpaBJIeHWH B  00pa3oBaTebHON
OpraHu3alluy;

e YMEHHE B3aUMOJICHCTBOBATh C COLUATIBHBIMU MHCTUTYTAMU B COOTBETCTBUU
¢ ux QYHKIUSMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM JI€SITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e chOpMUPOBAHHOCTH POCCHICKON rpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKH U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

e c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBE/ICHHUS;

e CHOCOOHOCTH OILICHMBATh CHUTYAIlMI0O M NPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTHU, B TOM
YyuCJe B JEATEIbHOCTUA YUEHOTO;

e OCO3HAHHUE JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO Oy MyIIETO.

3CTETHYECKOT0 BOCIIUTAHMSA:

e ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIFOUAsl ICTETUKY HAYYHOTO TBOPUYECTBA,
NpUCYIIETO (PU3NIECKON HAyKe.

TPY/A0BOI0 BOCIIUTAHMS:



MHTEpEC K pa3iuuHbIM chepam npodheccCHOHAIbHON AESITeNTbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOW M TEXHHKOW, YMEHHE COBEPIIATh OCO3HAHHBIM
BbIOOp Oynymiell mpodeccuu M peaan3oBbIBATH COOCTBEHHBIE KU3HEHHbBIC
IUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M caMO0OOpa30BaHUIO B 001acTH
(GU3MKHN Ha TPOTSKEHUH BCEH KU3HU.

IKOJOTHIECCKOI0 BOCIIMTAHUA .

c(hOPMHUPOBAHHOCTh HIKOJOTUYECKON KYJIBTYpbl, OCO3HAHHE TJI00aTBLHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUIAHUPOBAHUE W OCYIIECTBJICHUE JECHUCTBUM B OKPYXKAKOUIEM Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEHrEe OMbITa JEATEIBHOCTH HKOJIOTHYECKON HAIpPaBICHHOCTH Ha
OCHOBE UMEIONINXCS 3HAaHUM 10 (PU3uKe.

HEHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHE IIEHHOCTM HAYYHOM [IEATEIIbHOCTH, TOTOBHOCTH B IMpOLECCE
U3y4YeHUS (UBUKU OCYIIECTBIATh MPOCKTHYIO M HCCIEIOBATEIbCKYIO
NeATEeIbHOCTh UHANBUYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
Ba3oBble Jiornyeckue 1eicTBHA:

CaMOCTOSATENbHO  (OopMyIuMpoBaTh W aKTyallM3HUpOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpeNeNnaTh IEeTH NeATeILHOCTH, 3a/laBaTh IapaMeTpbl W KPUTEPUH HX
JOCTHKCHUS,

BBISIBIIATH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  paccMaTPUBAEMBIX
(U3HUECKUX SBICHUSIX;

pa3pabaThiBaTh IUTAH pEHICHUS MPOOJEeMbI C YYETOM aHaAIM3a WMCIOIIMXCS
MaTepHATbHBIX M HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JCSTEIBHOCTb, OIICHHBAaThH COOTBETCTBUE
PE3yNbTATOB IIEJISAM, OIEHUBATH PUCKU MOCJIEICTBHI JIEATEIbHOCTH;
KOOPJIMHUPOBAaTh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEAIBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciieqoBareLCKHe 1elCTBUSA:



BJIQ/IETh HAYyYHON TEPMUHOJOTHEH, KIIOYEBBIMU MOHATHSIMH M METOJaMU
duznyecKoil HayKu;

BJIAJICTh HABBIKAMHU y4EOHO-HCCIIEIOBATEIbCKON U MPOCKTHOM EATEIbHOCTH
B 0o0sacTu (U3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB pEIIeHUs 3a1a4 (PU3HUECKOTO COACpKaHUs, MPUMEHEHHUIO
pa3IMYHBIX METOIOB MO3HAHUS;

BIQJIETh BHJAMHU JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHMS, €Tro
MHTEPIpETalid, PEoOpa30BaHUI0 M NMPUMEHEHUIO B PA3IUYHBIX yYEOHBIX
CUTyallusX, B TOM YHCJIE TMPH CO3JAaHUHM Y4YeOHBIX MPOEKTOB B 00JacTh
buzukwy;

BBISIBJISITH MIPUYMHHO-CIICACTBEHHBIE CBS3M U AaKTyaJW3WpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ peIeHUs], HAXOUTh apIYMEHTHI JIsl TOKa3aTeIbCTBa
CBOMX YTBEpXK/ICHUH, 3a7aBaTh IAPAMETPbl U KPUTEPUN PELLICHUS;
aHAJIM3UPOBATh IIOJIYYEHHbIE B XOJI€ pEUICHUs 3aJayd pe3yJbTaThl,
KPUTHYECKH OIEHUBATh MX JTOCTOBEPHOCTH, MPOTHO3WPOBATH W3MEHEHHE B
HOBBIX YCJIOBHSIX;

CTaBUTh M (OPMYJIUpPOBaThH COOCTBEHHBbIE 3aJadd B 00pa30BaTEIbHOU
JEsITeIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUU (DU3BHKY;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;,

YMETh TEPEHOCHTh 3HAHUS 10 (HU3MKE B MPAKTHUECKYI0 00JIacTh
KHU3HEACSITEIbHOCTH;

YMETb HHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJIEH, PEAJiaraTb OpPUTrHHAIbHbIE TOAXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIeTh HaBBIKAMHU MOJy4YeHUsT MHOOpMauu (HU3NYECKOTO COJSpKaHUS U3
HMCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJILHO OCYILECTBIIATh MOUCK, aHAJIU3,
CHUCTEMATHU3AINI0O W HMHTEPIpPETAUI0 HHPOpMAIIMU Pa3IHYHBIX BHIOB H
dbopm npeacTaBIeHuUS;

OIIEHUBATh JOCTOBEPHOCTH HH(OPMAIIUH;

UCIIOJIB30BaTh  CPEACTBA HMH(POPMAIMOHHBIX UM  KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHUHM  KOTHUTUBHBIX, = KOMMYHUKATUBHBIX U
OpraHMU3allMOHHBIX 3aJady C CoOJIIoJicHHEeM TpeOOBaHUM HSPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHus, IMPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(DOPMAIIMOHHOM 0€3011aCHOCTH;

CO371aBaTh TEKCThl (DU3UYECKOTO COJEPKAHMS B PA3IUYHBIX (PopmaTax ¢
y49€TOM Ha3HaueHus WHHOpPMAMK W TICJICBOW ayJWTOpHUH, BhIOMpas
ONTUMAJIbHYIO (JOPMY MPECTABICHUS U BU3yaTH3allNH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:



OCYIIECTBIATH OOLIEHHME Ha YpokKax (U3UKM U BO BHE-YPOUHOU
JeSITeIbHOCTH;

pacrno3HaBaTh IPEANOCBIIKA KOHQIMKTHBIX CHUTyallUd W CMSI4aTh
KOH()JIMKTHI;

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHAWBHIYyaTbHON
paboTHI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JAECUCTBUH C YYETOM OOLIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 WieHa KOJIICKTHBA;

OPUHUMATH eI COBMECTHOW  JIESTENBHOCTH, OpPraHU30BBIBATH H
KOOPAMHUPOBATH JAEUCTBUSA 10 €€ JOCTUKEHHUIO: COCTABIIATD IJIaH ACHCTBUM,
pacnpenenaTb pojau ¢ yYETOM MHEHUH YYaCTHHUKOB, 00CYKJaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa M KaXKIAOTO y4YaCTHHUKA KOMAHJIBI B
oO1IuMi pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npearaTh HOBBIE IPOEKTHI, OLEHUBaTh HUAEU C IO3WLUUU HOBHU3HBI,
OPUTMHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATErMYECKOE TOBEJACHHE B Pa3IHMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHNE, OBITH MHUITHATHBHBIM.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYLIECTBIIATH MMO3HABATEJIBHYIO JEITEIbHOCTh B 00JacTH
(U3MKKM U aCTPOHOMMH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBAThH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOSATENIBHO COCTaBJIATH IUIAH PELICHMS PACYETHBIX M KAYECTBEHHBIX
3aJa4, IJIaH BBINOJHEHUS MPAKTHUYECKOH paboThl ¢ y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHIT;
JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULMU B OOJACTH
(U3KMKK, MOCTOSHHO TMOBBINIATH CBOW OOpa30BATENbHBIN U KyJIbTYPHBIH
YPOBEHb.

CaMOKOHTpOJIL, AMOIUOHAJIBHBbIN HHTE/LJIEKT:

AaBaTb OLICHKY HOBBIM CHUTyallUsAM, BHOCHTb KOPPCKTHBLBI B ACATCIBHOCTD,
OLCHMBATb COOTBETCTBHUC PC3YJIbTATOB LICIIAM,



e BIAJIETh HABBIKAMHM  [IO3HABAaTEIbHOW  pedieKkcuy Kak  OCO3HAHUSA
COBEPIIIACMBIX JCHUCTBUN W MBICIUTEIBHBIX IMPOIECCOB, X PE3YyIHTATOB U
OCHOBaHUM;

e HCIMOJb30BaTh NMPUEMBI peIIEKCUU IJisi OIICHKU CUTYyallu, BHIOOpA BEPHOTO
peIIcHMS;

e yMETh OIICHWBATh PUCKH M CBOCBPEMEHHO NPUHUMATH PEIICHUS M0 HX
CHUXEHUIO;

e TMPUHMMATh MOTHBBI U AapPryMEHTHl JIPYTUX IMPU aHAJIM3E PE3YJIbTATOB
NEeSITebHOCTH;

e TPUHUMATH ce0s1, TOHNMAs CBOM HEIOCTATKH U JJOCTOMHCTBA;

e TMPUHAMATh MOTHBBI W apryMEHTHl JPYTUX TMPH aHAINW3E PE3YJIHTaTOB
NeSITeHbHOCTH;

e IpPHU3HABaATh CBOE MPABO U MPABO JAPYTUX Ha OLUIUOKH.

B mnponecce nocTHKeHHs] JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IMPOTPAMMBI 10
dbu3uke 9 ypoBHSA cpeaHero oOlmiero o0pa3oBaHMsT Y OOydaromuxcs

COBEPIIECHCTBYETCS AMOIMOHAIIbHBIN WHTEJJIEKT, MpeoIararonii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHWH, BKJIFOYAIOIIIETO CIIOCOOHOCTD MMOHUMATh CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHJIETh HAIIPaBJIEHUS Pa3BUTHSI COOCTBEHHOMH
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJIMPOBAHMS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHUE, CIIOCOOHOCTh AaJanTUPOBATHCA K
HSMOLIMOHAIBHBIM HM3MEHEHUSIM U TPOSBIATH THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIMU, BKIIOUYAIOIIECH CTPEMIICHHE K JIOCTHXKEHUIO LENH U
ycrnexy, ONTUMHU3M, WHULMATUBHOCTb, YMEHHWE JI€WCTBOBAaTh, HCXOAA W3
CBOMX BO3MOKHOCTEH;

e OMIATHUH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSTHUE
IPYTUX, YYWUTBIBATh €ro MpPH OCYIIECTBICHUHM OOILIEHHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

e COIMAJBHBIX  HABBIKOB,  BKJIOYAIOUIMX  CIIOCOOHOCTH  BBICTpPaUBAaTh
OTHOIIEHUS C JAPYTUMHU JIOABMH, 3a00THTHCS, MPOSBIATH HHTEpPEC U
paspemnarh KOHMIUKTHI.

IMTPEJIMETHBIE PE3YJIBTATDI

K xoHnny o6yuenus B 10 knacce npeiMeTHbIE pe3yabTaThl HA YTIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:



NOHUMATh  POJb  (PU3UKHM B  HKOHOMHYECKOH, TEXHOJOTUYECKOM,
AKOJIOTUYECKOM, COIMATBLHON M 3THYECKON cepax MesaTeTbHOCTH YeIOBEKa,
poJib U MecTO (U3HKK B COBPEMEHHON HAyYHOW KapTHHE MHpa, 3HAYCHUE
OMHCaTeNIbHON, CUCTEMATU3UPYIOIIEH, OOBICHUTEILHON U MPOTHOCTUYECKON
GyHKIMI (QU3NUECKONH TEOpUH — MEXAaHUKH, MOJEKYISIpHOW (U3HKU U
TEPMOJUHAMHUKH, POJb  (pu3mueckoid  Teopur B (POPMUPOBAHUHU
MIPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pasnuyaTh YCIOBHUS TPUMEHUMOCTH MOJIENEeH (PU3NYECKUX TeN U MPOLIECCOB
(sBNEHUI): WHEpIUalbHAas CHUCTeMa OTCYE€Ta, a0COJIOTHO TBEPIOE TEJNO,
MaTepuagbHas TOYKa, PaBHOYCKOPEHHOE ABI)KEHHE, CBOOOIHOE MaJleHuE,
aOCcoJIIOTHO yripyrast nedopmaiusi, aOCOJIOTHO YIpyroe u abCOIOTHO
HEYNpPyroe CTOJKHOBEHMs, MOJENM Tra3a, KUAKOCTM U  TBEPIOTO
(KpHCTaJUIMYECKOT0) TeJa, WACANbHBIA ra3, TOYEUHBIH 3apsiji, OAHOPOIHOE
AIEKTPUUECKOE T0JIE;

paziuyuath yCJaoBUA (TpaHUIbl, O0JacTH) NPUMEHUMOCTH (PU3HUUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBACHATHL MEXAaHMUYECKHE TMPOIECChl U  SBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI M 3aKOHBI MEXaHUKU (OTHOCHTEIbHOCTh
MEXaHUYECKOTO JABWKEHHUS, (POpMyJbl KHHEMAaTHUKHA PaBHOYCKOPEHHOTO
IBWKEHUs, TpeoOpasoBaHusi ['amuies O CKOPOCTH W MEpPEMEIICHUs,
3aK0Hbl HBIOTOHA, NPUHIIMI OTHOCUTENIBHOCTHU ['anmuies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbca U MEXAHUYECKOW SHEPIUH, CBS3b
paboOThI CUJIBI C U3BMEHEHUEM MEXaHUYECKOW 3HEpPruM, YCIOBHUS PaBHOBECHUS
TBEPJOrO Teja), MpU ATOM HCIOIb30BaTh MATEMAaTUYECKOE BBIPAKEHUE
3aKOHOB, YKa3blBaTb YCJIOBUS MPUMEHUMOCTH (UBNYECKUX 3aKOHOB:
npeoOpa3oBanuii ["anuses;, BTOpOro M TpeThero 3aKkoHOB HbioTOHA, 3aKOHOB
COXpPAHEHUs HMITyJIbCa M MEXAHMYECKOW SHEPIHH, 3aKOHA BCEMHPHOTO
TATOTEHUS,

aHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOLIECCHl U SIBICHUS, HUCIOIb3YS
ocHoBHble TOokeHUsT MKT © 3akOHBI MOJIEKYJISIpHOW (QU3UKU U
TEPMOJAMHAMHUKN  (CBS3b  JIABJIEHUS MACAIBHOTO Ta3a CcoO CpeaHen
KUHETUYECKOW DJHEPrUer TEIJIOBOrO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBA3b TEMIIEpaTypbl BELIECTBA CO CPEAHEH KUHETUYECKOU
SHEPruer TEIIOBOTO JBMXKEHMSI €ro YacTHll, CBSA3b JABJIEHUS HJI€ATbHOTO
raza C KOHLEHTpauuMed MOJEKYyJl MW €ro TEeMIIepaTypoid, ypaBHEHUE
MenneneeBa—Knanepona, TMepBbI  3aKOH  TEPMOAMHAMUKH, 3aKOH
COXpaHEHUs PHEPruu B TEIUIOBBIX IMpOlIeccax), MPU 3TOM MCIOJIb30BaTh



MaTeMaTUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUS MPUMEHHUMOCTH
ypaBHeHHs1 MenneneeBa—Kianeipona;

aHAIM3UPOBATh U OOBSICHATH DJIEKTPUUECKUE SIBJICHUS, UCTIOJIb3YysI OCHOBHbBIC
MOJIOKEHUSI M 3aKOHbl  DJJIEKTPOJAMHAMHUKUA  (3aKOH  COXpaHEHHS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kynona, MOTEHI[UATBHOCTD
ANEKTPOCTATUYECKOTO OS], MPUHLIUI CYNEPIO3UINH JIEKTPUYECKHUX MTOJIEH,
IIpU 3TOM YyKa3blBas YCJIOBUS NPUMEHUMOCTH 3akoHa KysoHa, a Takxke
NPAKTUYECKN BAXKHBIE COOTHOIIECHUS: 3aKOHbI OMa JUIsl yyacTKa LEnu U JJIs
3aMKHYTOM DJICKTPUYECKOW 1enu, 3akoH JDxkoyns—/lenuna, mpaBuia
Kupxroda, 3axonst @apazest 17151 3IEKTPOTIN3a);

ONUCHIBATh (PU3MUECKUE TPOIECChl U SABJICHUS, HCIHOIb3YsSd BEJIMYMUHBI:
NEPEMEIIECHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Ja U CUCTEMBI TEN, CHIIA,
MOMEHT CHJIbI, JaBJICHHE, MOTEHI[MAIbHAS SHEPIUsl, KHHETUYECKas YHEPTHUs,
MeXaHU4ecKasi dHeprus, padoTa CHIIbI, IEHTPOCTPEMUTEILHOE YCKOpPEHUE,
CUia TSKECTH, CWIA VYIOPYrOCTH, CWJIa TPEHUS, MOIIHOCTb, BSHEPIUs
B3aUMOJICUCTBUS Tena ¢ 3eMiI€i BOJIM3H €€ MOBEPXHOCTH, SJHEPTUsl yIpPyTron
nedopMalii MPYKUHBI, KOJUYECTBO TEIUIOTHI, a0COJIOTHAsI TeMIlepaTypa
Tena, paboTa B TEpPMOAMHAMUKE, BHYTPEHHSISI DSHEPrUs HJICAIbHOTO
OJIHOATOMHOTO Ta3a, padoTa MACATbHOIO ra3a, OTHOCUTEIbHAS BIIAKHOCTh
Bo3ayxa, KIIJ[ mpeanbHOro TEMIOBOrO JBUTATENA; JJIEKTPUUECKOE IIOJIE,
HaIpsSHKEHHOCTh AJIEKTPUYECKOrO TMOJsI, HAMNPSKEHHOCTh MO TOYEUHOTO
3apsiia WU 3apsSKEHHOrO 1Iapa B BAKyyME€ U B JIMDJICKTPHKE, MOTEHI[MAT
AIEKTPOCTATUYECKOTO TMOJIs, Pa3HOCTh IOTEHIMAIOB, AJIEKTPOABUKYIIASL
Cuja, CUjla TOKa, HANpSHKEHHE, MOIIHOCTh TOKA, JJIEKTpUYecKas €MKOCTh
IIJIOCKOTO KOHJeHCcaTopa, COMPOTHUBJICHUE y4dacTka Lemnu C
MOCJIEI0BATEIbHBIM M MapaJUIeIbHBIM COEIUHEHHEM PE3UCTOPOB, SHEPTHUS
AIEKTPUYECKOTO OISl KOHAEHCATOPa;

OOBSACHITH OCOOCHHOCTH TPOTEKAHMS (HPU3UYECKUX SIBICHUN: MEXaHUYECKOE
JBUKEHHUE, TEIJIOBOE JIBM)KEHHME YaCTHIl BEIIECTBAa, TEIUIOBOE PaBHOBECHE,
OpOyHOBCKO€ JBUKEHUE, nu(dy3usi, UcHapeHne, KUIEHUEe U KOHJACHCAIUs,
IJIAaBJICHWE W KPHUCTAJUIM3allMs,  HAMpPaBJICHHOCTh  TEIUIONEpelayu,
ANEKTpU3alMs TeJ, SKBUINOTEHIUAIBHOCTh IMOBEPXHOCTU 3aPSHKEHHOTO
MIPOBOIHUKA;

MPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOU (DM3UYECKOW BEIUYUHBI OT
JIPYro¥ C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUHN, TPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUpOBATh  PE3yNbTaThl  TOJYYCHHOW  3aBUCHUMOCTHU
¢uznyeckux BENUYMH B BHUAE TpapuKoB C y4€TOM aOCONIIOTHBIX
NOTPEIIHOCTEN U3MEPEHUM, IETIAaTh BBIBOIBI IO pe3yJIbTaTaM UCCIEIOBAaHMUS;



MPOBOJIUTh KOCBEHHBIE W3MEPEHUS (U3MYECKUX BEJIMYMH, TPU OSTOM
BBHIOMPATh ONTHUMAJIBHBIA METOJ M3MEPEHHS, OICHWBATh aOCOIIOTHBIE W
OTHOCHUTEJIbHBIC TIOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPEHUM;
IIPOBOJIMTH OMBITHl IO TMPOBEPKE MPEIJIONKEHHON THIOTE3bI: IJIAHUPOBATH
AKCIEPUMEHT, COOUpaTh IKCIEPUMEHTAJIbHYIO YCTaHOBKY, aHAJIU3UPOBATh
MOJYYEHHbIC PE3YyJbTaThl M JIeJIaTh BBIBOJ O CTaTyce MNPeIsIOKEHHON
TUIIOTE3HI;

coOJiroaTh MpaBmiia 0€30MaCHOT0 TPyJa MPU MPOBEACHUN HUCCIICIOBAaHUHN B
paMKax y4eOHOTO AKCIIEPUMEHTA, IpaKkTUKyMa U y4eOHo-
HCCIIEOBATEIIbCKOM W NPOEKTHOM JIESITEIbHOCTH C HCHOJIb30BAaHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYAOBAHMUS;

peliath pacu€THhIE 3aJauyd C SBHO 3aJlaHHOM M HESIBHO 3aJlaHHOM
dbu3udYecKol MOJCNIBbIO: Ha OCHOBAaHWW aHajIu3a YCJIOBHS OOOCHOBBIBATh
BBIOOD (PM3MYECKOM MOJIeNH, OTBEUAIOIIEH TPEOOBAHUSIM 3a/1a4M, IPUMEHSATh
dbopmyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NYECKUX TEOPUHN MpH
WCTIOJB30BaHUMA MATEMAaTHUYECKUX METOJIOB PEIICHUsl 3a7ad, MPOBOJAUTH
pacu€Thl HA OCHOBAaHMH MMEIOIIMXCS JaHHBIX, aHAJIM3UPOBATh PE3YJIbTaThl U
KOPPEKTHUPOBATH METO/Ibl PEUICHUS ¢ YUYETOM MOJYYEHHBIX PE3YJIbTATOB;
peniaTh KaueCTBEHHBIE 3a7jauu, TPEOyIolue MTPUMEHEHHS 3HAHUM U3 Pa3HBIX
paszenoB Kypca (pU3UKH, a TAK)KEe MHTErPallMi 3HAHUHN W3 APYTUX NPEAMETOB
€CTECTBEHHO-HAyYHOr0 IMKJIA: BBICTPauWBaTh JIOTMUECKYIO  IEMOYKY
pacCyXKJI€HU C OMNOpoM Ha H3yYEHHbIC 3aKOHbI, 3aKOHOMEPHOCTH U
(dbu3uYeCKHe ABIICHUS,

HCIIONB30BaTh  TEOPETUYECKUE 3HAHUS JUIsi  OOBSCHEHHS OCHOBHBIX
MPUHILIUIIOB PA0OThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOIECCOB;

IPUBOIUTH MPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOCKHBIX YIEHBIX-(DHU3UKOB B
pPa3BUTHE HAYKH, B O0OBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE
TEXHUKHU U TCXHOJIOTHIA;

aHaJIM3UPOBaTh U OLICHUBATh MOCJEACTBUSI OBITOBOM M MPOU3BOICTBEHHOU
NEATCIbHOCTH 4YeJIOBEKa, CBS3aHHOW ¢ (PU3MYECKUMH TIpolieccamMu, C
MTO3MITUH SKOJIOTHISCKOW O€30IaCHOCTH, MPEICTABICHUN O pPalMOHAIBHOM
MPUPOJIONIONIB30BAHUHU, a TaKXKE€ Pa3yMHOM HCIIOJIb30BaHUU JIOCTHXKCHUI
HAYKHU U TEXHOJOTUM JIJIs JaJbHEUIIIETO pa3BUTHS YEJIOBEUYECKOIO OOIIECTBA;
OPUMEHSTh pPa3iM4Hble CHOCOObI paboThl ¢ MH(OpManuen (HU3NIECKOTro
COIepKaHUsI C  HCIOJb30BAHMEM  COBPEMEHHBIX  HH(OPMAIMOHHBIX
TEXHOJIOTUN, TPU ITOM HCIOJIH30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIS
TEXHOJIOTHH JIJI1 TTIOMCKa, IepepabOTKU U MIPEABSIBICHUS YUYeOHOW U HAyYHO-
nonyJaspHod  uHGOpPMAIMU, CTPYKTYPUPOBAaHUS M HHTEPHpETAU



uH(pOpMALUM, TOXYYEHHOW W3 PA3NIUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOTyYaeMyl0 WH(OPMAIIHIO U OLICHUBATH €€ JTOCTOBEPHOCTD
KaKk Ha OCHOBE MMEIOIIMXCSA 3HAHMI, TaK M HAa OCHOBE aHAJIM3a MCTOYHUKA
uHpopMauy;

MPOSIBIISITH OpraHU3alMOHHBIC u MO3HABATEIbHBIC YMEHHUS
CaMOCTOSITENIFHOTO MPHOOPETEHUSI HOBBIX 3HAHHUI B MPOIIECCE BBIMOJIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIeA0BATEIbCKUX PaboT;

paboTath B TIpymIe C HUCHOJIHEHHWEM pAa3lIUYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYMIIbI, PAIIMOHAIBFHO PACIpeNesaTh NeITEIbHOCTh B
HECTaHJAPTHBIX CHUTYallUsX, aJeKBAaTHO OIEHUBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYMIIBI B PEHICHUE PaCCMaTPUBAEMON MTPOOIEMBI;

OpOSIBISATE MOTHBALMIO K Oyayied npodeccuoHalbHON JEeSTENbHOCTH IO
CHELHUATBHOCTIM (PU3UKO-TEXHUUECKOTO PODUIIS.

K konity o0yuenus B 11 knacce npeIMeTHbIE PE3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

HOHUMATh POJb (U3UKH B IKOHOMUYECKOM, TEXHOJIOTMUYECKON, COLUaIbHON
U STUYECKOM c(epax AesATEeIbHOCTH YEJIOBEKA, pOJib U MECTO (DU3UKH B
COBPEMEHHOW HAYYHOM KAPTUHE MHUpPA, pPOJb aCTPOHOMHMHM B IPAKTHUYECKON
NEATEIBHOCTH 4YEJIOBEKA W JAJbHEWIIEM HAayYHO-TEXHUYECKOM pPa3BUTHUU,
3HAUYEHHUE OIUCATEIBHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEILHON U
MPOTHOCTUYECKOW (YHKIMA (HU3UYECKON TEeOopuH — DIEKTPOAMHAMHUKU,
CHEUUaIbHOM TEOpUU OTHOCUTENBHOCTH, KBAHTOBOM (PU3UKH, POJIb
dbuzuyeckoid Teopur B (POPMHUPOBAHUM TPEICTABICHUNH O (HU3NUYECKOU
KapTUHE MHUpa, MeCTO (U3NYECKOW KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MTPEACTABICHHUN O IPUPOJE;

pa3ianyaTh YCIOBHs MPUMEHUMOCTU MoJeliel (U3HYECKUX TeI U MPOLECCOB
(siBJIEHUI): OJHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE MOJS,
rapMOHUYECKHE KOJIeOaHUs, MaTeMaTHYEeCKUHd MAasTHHUK, UCaIbHBIN
MPY>KWHHBIA MasSTHHUK, TAPMOHWYECKHUE BOJIHBI, UACAITBHBINA KOJIeOATEIbHBIN
KOHTYp, TOHKas JIMH3a, MOJEJIEM aToma, aTOMHOIO SiApa W KBaHTOBOM
MOJIEJIH CBETA;

paznuyaTh YCiOBHS (TpaHMIlbl, OOJACTH) MNPUMEHUMOCTH (PU3NYECKHUX
3aKOHOB, TOHMMAaTh BCEOOIIMN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

AHAJIU3UPOBATh W OOBSCHATH BJIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUS,
UCIIONb3Ysd OCHOBHBIE TIOJIOKEHHMSI W 3aKOHBI DJJIEKTPOJWHAMUKH U
CHeUaIbHON TEOPUH OTHOCUTENBHOCTHU (3aKOH COXPAaHEHHUSI DIEKTPUUECKOTO
3apsiia, cuiia Amrepa, cuia JlopeHua, 3aKoH 3JIeKTPOMAarHUTHOW MHIYKIIUH,



npaBuio Jlenna, cBsa3p OJIC caMOMHAYKIMM B 3JIEMEHTE 3JIEKTPUUYECKON
LEMU CO CKOPOCTBIO HM3MEHEHHs CHJIbI TOKa, IOCTYJAThl CHEUAIbHON
TEOPUHU OTHOCUTEIBHOCTU DUHIITENHA);

aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOLIECCHl U SIBJIEHMSI, UCIOJIb3YS
MOJIO’KEHUSI KBaHTOBOM (hm3uku (ypaBHeHHe DiHIITeHHA 11 poToaddexra,
IEepBBIA W BTOPOM  moOCTynarsl bopa, mNpHHIMII ~ COOTHOLICHUS
HeomnpeaenénHoctel ['eif3enOepra, 3akOHBI COXpaHEHUS 3apsAIOBOIO H
MacCOBOTO YHUCEN U DHEPIUU B AJEPHBIX PEAKLHUSX, 3aKOH PaJAMOAKTUBHOIO
pacriajna);

OMHUCHIBaTh (PU3MUECKHE NPOLECCHl M SBICHUS, HCIOJB3YS BEIWYUHBL:
HaINpsKEHHOCTh  DJIEKTPUYECKOTO TOJIS, MOTEHIHAT 3JIEKTPOCTATUYECKOTO
[OJIA, Pa3sHOCTh NOTEHIMAJIOB, 3JIEKTPOABWXKYIIAS CWIA, WHIYKIUSA
MarHUTHOTO TIOJI, MAarHUTHBIA IIOTOK, cuia AMIepa, HWHIYKTUBHOCTD,
ANEKTPOJABIKYIASI CWJIA CAMOMHIYKLUMH, DSHEPrusi MAarHUTHOTO IIOJIA
MIPOBOJIHUKA C TOKOM, PEITUBUCTCKUN UMITYJIbC, MTOJIHASL YHEPTUs, SIHEPTUs
MOKOSI CBOOOJHOM YaCTHULIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U
3apsAl sapa, SHEPTHsI CBS3H s1pa;

OOBSCHATH 0COOEHHOCTH IPOTEKAHUS buznyeckux SIBJICHUI:
ANIEKTPOMATHUTHAS WHIAYKUUS, CaMOMHAYKIMS, PE30HAHC, MHTEpPPEpeHIIUs
BOJH, JAu(pakiusi, AUCHEPCHs,, TMOJHOE BHYTPEHHEE  OTPAKEHHE,
dotornextpuueckuil r3pdext (hotorddexr), anbda- u 6eTa-pacnaasl saep,
raMma-usilyuyeHue aaep, pU3ndeckue NPUHLHUIIBI CIEKTPaJIbHOrO aHallu3a U
paboTHI J1azepa;

OMpeNeNsaTh HaNpaBiIC€HUE HWHIAYKUWM MArHUTHOTO TIOJNS MPOBOJHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH N300paXKeHHEe, CO3/1aBaEMOE INIOCKUM 3€pKajloM, TOHKOW JINH30H, U
PAacCUUTBIBATH €TI0 XapaKTEPUCTHUKH;

IIPUMEHATH OCHOBOIIOJIArarolMe ACTPOHOMHYECKUE IIOHATUS, TEOPUH U
3aKOHBI JIJISl aHAJIN3a U 00BSICHEHUS (PU3NYECKUX MTPOLIECCOB, MPOUCXOASAIINX
B 3BE31ax, B 3BE3JIHBIX CHUCTEMAX, B MEKTAIAKTUUYECKOU CpelE; IBUKCHUSA
HEOECHBIX TeJ, IBOJIIOLIMY 3BE311 M BeereHHoi;

NPOBOAMTH  MCCIIEJIOBAHUE 3aBUCUMOCTEH  (U3WYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM  TMPSIMBIX HU3MEPEHHH, TMpU STOM KOHCTPYHUPOBATh
YCTAaHOBKY,  (DUKCUPOBAaThb  PE3yJbTaThl  IOJYYEHHOM  3aBUCHUMOCTHU
(¢u3MUecKuX BEJIMYMH B BHUAE TpapuKoB € Y4ETOM aOCOJIFOTHBIX
MOTPEUIHOCTEN U3MEPEHMI, I€TaTh BBIBOJIBI IO PE3YJIbTATAM HCCIEIOBAHUS;
INPOBOANTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIWYUH, MPH STOM
BbIOMpaTh ONTHUMAJbHBIA METOJ W3MEPEHHUs, OLEHUBAThb AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPEIIHOCTH NMPSAMBIX U KOCBEHHBIX U3MEPEHNU;



IIPOBOJIUTH ONBITHI IO MPOBEPKE MPEIJOKEHHOW TMIIOTE3bl: IJIAHUPOBATh
AKCIIEPUMEHT, COOMpPATh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHaJU3HpPOBATH
NOJIyYEHHBIE PE3YIbTAaThl M JI€JIaTh BBIBOJ O CTaTyce MPEIJIOKEHHON
TUIIOTE3BL;

ONKCBIBATH METO/BI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUI;
co0mroaTh mpaBuia 0€30MacHOro Tpya MpH MPOBEACHUH MCCICIOBaHUN B
pamMKax y4e0HOTO JKCIIEPUMEHTA, MpaKkTUKyMa " yaeOHo-
UCCIIENOBATEIbCKOM M MPOEKTHOM [JEATEIbBHOCTH C HCHOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOMUCTB U 1a00pPaTOPHOTrO 000pYAOBaAHUS;

pemars pacu€THbIE 3aJayd C SIBHO 3aJaHHOM W HESBHO 3aJaHHOU
(u3nuecKoil MOJENbI: Ha OCHOBAaHUM aHaldu3a YCIOBHUA BBIOMpATh
¢uznyeckue MoJenu, OTBEYalole TpPeOOBaHUSAM 3aJaud, HPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3UUECKUX TEOPUN TpU
UCIIOJIb30BAaHUM MAaTEMAaTHYECKHX METOJOB PEIICHMs 3aJ1ad, IPOBOIUTH
pacy€Thl HA OCHOBAaHUHU MMEIOIINXCS JaHHBIX, AHAJIM3UPOBATH PE3YJIbTAThI U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YYETOM MOJTYYEHHBIX PE3YIbTAaTOB;
pelIaTh Ka4eCTBEHHbIE 3aJ]aul, TPEOYIOLUe MPUMEHEHHS 3HAaHUN U3 Pa3HbIX
pa3zesioB Kypca (pU3MKH, a TAK)KE UHTErpallui 3HaHUHN U3 APYTUX NPEIMETOB
€CTECTBEHHO-HAYYHOI0 LHMKIJA: BBICTpaWBaTh JIOTMYECKYIO  LIETIOYKY
pacCyXJI€HU C ONOpOM HAa HW3YYEHHbIC 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBJICHUS;

UCIIOJb30BaTh TEOPETHYECKHE 3HAHUA Uil OOBSICHEHHS OCHOBHBIX
OPUHLHUIIOB pabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

MPUBOANUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BSCHEHUE MPOLIECCOB OKPY’KAIOLEro MUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

aHAJIM3UPOBATh M OLIEHMBATH IMOCIEACTBHUS OBITOBOW M IMPOU3BOJCTBEHHOU
NESATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW C (U3MYECKUMHU MpOLEeCcCaMu, C
MO3UIIMI AKOJIOTMYECKONM 0€30MacHOCTH, MPEICTABICHUN O pallMOHAIHLHOM
MIPUPOJOINOIb30BAHUH, A TAaKKE€ Pa3yMHOM MCHOJb30BAHUM JOCTHKEHUMN
HAyKHU ¥ TEXHOJIOTHH JIJIs ajJbHEHIIero pa3BuTUs 4YeJI0BEUECKOro o0IIeCcTBa;
OPUMEHSTh pPa3iu4Hble CIMOCOObI paboThl ¢ MH(MOpManuen (HU3NIECKOTO
collepKaHUs C  HCIOJb30BAHUEM  COBPEMEHHBIX  HH(OPMAIMOHHBIX
TEXHOJIOTUW, TMPU ITOM HCIOJIb30BAaTh COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTHH JJIsl TIOMCKA, IePepabOTKU U MPEIbSIBICHUS YYCOHON U HAy4IHO-
NOMyJISIpHOM ~ WH(OpMaluK,  CTPYKTYPHUPOBAaHUS UM WHTEPIPETALUU
uHbopMaIMK, TMOJIYYEHHONM U3 Ppa3IMYHbIX HCTOYHMKOB, KPUTHYECKU
aHAIM3UPOBATh MOJyYaeMyr0 MHQOPMALIUIO U OLEHUBATH €€ JTOCTOBEPHOCTH



KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK MU HA OCHOBE aHaJW3a UCTOYHHKA
uHpOpMaIuy;

POSIBIISATH OpraHu3aluOHHBIE u MO3HABaTENIbHbIE yMEHUS
CaMOCTOSITENIbHOTO MPUOOPETEHUs] HOBBIX 3HAHUN B MPOIECCE BBHIMOIHEHUS
MIPOCKTHBIX U Y4EOHO-UCCIIEA0BATEIILCKUX PadoT;

paboTaTh B TpyHIe C UCHOJHEHHEM pa3jHYHBIX COLHUAJIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIII, PAMOHATBEHO PACIPECISTh EATEIbHOCTH B
HECTaHJAPTHBIX CHUTYyallMsX, aJCKBATHO OLIEHUBATh BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBaeMOM IIPOOIIEMBI;

MPOSIBIISATh MOTHBAIMIO K Oyaymied mpoQecCHOHANbHON MESTEIbHOCTH IO
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO MTPOQHIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBanue
Ne (undgposBbie)
pa3aesioB U TeM KonrTpoabubie | IlpakTuueckue
n/n Bceero oOpa3oBaTe/ibHbIE
NPOrpaMMblI padoThI padoThI
pecypcbl
Kunemaruka 13 1 1
2. | unamuka 16 1 1
3aKOHBI
3. | coXpaHEHHS 8
SHEPTUH
4. | CtaTuka 5 1
MonexyispHas
5. | ¢usmka. 24 1 1
TepmonnHamuKa.
6. | DJIEKTPOAMHAMHUKA 13 1
3aKOHBI
MOCTOSHHOI'O TOKA.
7. | DIIEKTPUYECKHI TOK 20 1 2
B Pa3JIMYHBIX
cpenax.
8. Htorosoe 3 1
MMOBTOPEHHE
OBHIEE KOJIMYECTBO
YACOB I10 102 8 5

I[TPOT'PAMME




11 KIIACC

KoaundecTBo uacoB DJIeKTPOHHbIE
HaunumenoBanue
Ne (undposbie)
pa3aesioB U TeM Kontpoabubie | IlpakTuueckue
n/u Bcero o0pa3oBaTejibHbIE
nporpamMmMsbl padoThI padoTshI
pecypchl
1.| MaruutHoe 1moje 13 1 1
5 DneKTpoMarHuTHas 29 1 1
WHTYKITHS
3 Mexauuueckue 14 1 1
KOJIEOaHUs
4 DNeKTpOMarHUTHBIC 18 1
KOJIeOaHUs
5 Mexanudeckue 4
BOJIHEI
6. DNeKTpOMarHuTHbHIE 6 1
BOJIHEI
7 I'eomerpuueckas 21 1 5
OIITHUKA
8. | BomHoBasg omnruka 12 1 2
9. DneMEeHTHI TEOPUH 9 1
OTHOCHUTEIBHOCTHA
WNznydyenue u
¢ 5
CHEKTPBI
11/ CBeTOBEBIE ABIIECHUSA 11
12 Atomuas ¢pusuka 8 1 1
duznka aToMHOTO
13 szpa. 97
OnemMeHTapHbIE
YaCTULIBI
OBHIEE KOJIMYECTBO
YACOB I1O 170 4 16
I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e @usuka. 10 xnacc: 6a30BbIi 1 podunbHbIi ypoBHU/ ['.5. Mskumes, b.b. byxoBries,
H.H.Cotckuii. — M.: [Ipocsemenne, 2013.

e O@wusuka. 11 kiacc: 6a30BbIii U poduibHBIN ypoBHH/ ['.51. Msikumes, b.b. Byxosues,
H.H.Cotckuii. — M.: [Ipocsemenue, 2013.

e (CoOopnuk 3ama4 no ¢usuke. 10 — 11 kmacce /A.I1. PeimkeBuy. — M.: JIpoda, 2015.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

o Omsuka. 10 kacc: 6a30BbIii U poduibHBIN ypoBHH/ ['.51. Msikumes, b.b. Byxosues,
H.H.Cotckwuii. — M.: [Ipocsemenwue, 2013.

e ®usuka. 11 kiacc: 6a30Bbiit 1 npoduibHbLi ypoBHu/ ['.51. Makues, b.b. byxoBies,
H.H.Corckuii. — M.: [Ipocsemenne, 2013.

e Coopruk 3ama4 o pmuke. 10 — 11 xmace /A I PeimkeBuu. — M.: JIpoda, 2015.

o @usuka / KacbsiHoB B.A., O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODAY;
®dusuka, 10 knace/ KacbsinoB B.A., O0111€cTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe obmectBo «M3narenscTBo «IIpocBenienne

o @usuka/ KacbstHoB B.A., O0111eCcTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODAw;
®dusuka, 11 xkmace/ KacssinoB B.A., O011ecTBO ¢ OrpaHUue€HHON OTBETCTBEHHOCTHIO
«IPODAy; AkinonepHoe odmectBo «M3narenscTBo «IIpocBemnieHne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

http://nsportal.ru

http://ypok.pd

http://teenet.ru
http://openclass.ru

http://pedmir.ru



http://nsportal.ru/
http://урок.рф/
http://teenet.ru/
http://openclass.ru/
http://pedmir.ru/
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