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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no (u3uke Ha ypoBHE CpelHero oduiero oopazoBaHus pazpadboTaHa
HA OCHOBE TIOJIOKEHUH W TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpasoBarenbHON mporpamMmebl, npeactaBieHHbIX B @I'OC COO, a takxke ¢ y4éToM
dbenepasibHON paboueld mporpamMmbl BocmUTaHus u  KOHIENIUU mpernojgaBaHus
yyeObHoro mnpenMera «®dusnka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit
®denepanuu, peaiu3yoX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI.

[Iporpamma mo ¢usuke ornpeaenser 00s3aTelbHOE MPEAMETHOE COIEpKaHUE,
YCTaHABIMBAECT PEKOMEHIYEMYIO TOCIEOBATEIIbHOCTh W3YUEHUS TEM W pa3JeioB
y4eOHOTO TIpeAMETa ¢ YIETOM MEKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH
y4eOHOTO TpoIlecca, BO3PACTHBIX oOcoOeHHocTel oOydaromuxcsa. [Iporpamma 1o
¢buzuke Ma€T mpelcTaBiICHUE O IENSIX, COJASp)KaHWUHU, OOIIEeH cTpareruu OOydeHWS,
BOCITUTAHUS U PA3BUTHS 00YUAIOIIUXCS CPeICTBAMH Y4eOHOTO TipeaMeTa « Du3nKay Ha
yrayOaEHHOM ypOBHE.

Nzyuenune xypca pusukn yriayOa€HHOTO YPOBHS MO3BOJISIET PEAIM30BaTh 3a0a9d
MpoQeCCUOHAILHON OpPUEHTAIK, HAITPABJICHO HA CO3JaHUe YCIOBUM JJIs MPOSBICHUS
CBOMX MHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXAbIM OO0YyYaroluMCs,
KOTOpbIe HEOOXONWMBI IS TPOJNOJDKCHHMS O00pa3oBaHUS B OpraHU3AIMIX
MpOoECCHOHATLHOTO  O00pa30BaHUA MO0  Pa3IUYHBIM  (U3UKO-TEXHUUECKUM U
WHXEHEPHBIM CIICIIHATEHOCTSIM.

B nporpamme no ¢u3zuke onpenenstoTcs MIaHUPYEMbIE pe3yJIbTaThl OCBOEHUS
Kypca (U3MKM Ha YypOBHE CpelHero oOIero o0pa3oBaHUsA: JIMYHOCTHBIE,
MeTanpeAMETHbIC,  NpeaMeTHeie  (Ha  yriyOnéHHoMm — ypoBHe).  Hayuho-
METOJIOJIOTUYECKON OCHOBOM g pa3paboTKu TpeOOBaHWM K  JIMYHOCTHBIM,
METalpeAMETHBIM U TNPEAMETHBIM  pe3yjbTaTaM OOy4YarolMXCs, OCBOMBIINX
nmporpamMmy 1o (pu3nke Ha ypoBHE CPEJHEro oOIero oopa3zoBaHHs Ha yIIIyOJIEHHOM
YPOBHE, SABJISIETCS CUCTEMHO-JIEATeTLHOCTHBINA MOAXO.

[IporpamMma no pu3MKe BKIIOYAET:

MJIaHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3MKU Ha YIIIyOJIEHHOM ypOBHE, B
TOM YHCJIE TPEAMETHBIE PE3YJIbTATHI IO F0J1aM 00YUYEHUS;

coziepkaHue yueoHoro npeamera «dDusuka» mo rogam oOydeHHUs..

[Tporpamma 1o (pu3uke UMEET IPUMEPHBIN XapaKTeP U MOKET OBITh UCIIOIh30BaHA
VUUTEISIMHA (PU3UKH 7151 COCTABJICHHS CBOMX PA00UYUX MPOTPAMM.

[Iporpamma 1o (u3uMKe HE CKOBBIBAET TBOPUECKYI0 WHHUIIMATUBY YUYUTENEH U
PEIOCTaBISET BOZMOXKHOCTH JIJISl peaM3aliy Pa3INuyHbIX METOAUYECKUX MOAXO00B K
npenojaBaHuio (GU3NKA Ha yriayOJEHHOM YpOBHE TMIPU YCIOBUU COXpaHEHUs
00s13aTeTbHOM YacTH COIEP KaHUS Kypca.

du3nka Kak HayKa 0 HauOoJiee OOMIMX 3aKOHAX MPUPOJIBI, BHICTYIAs B KAYECTBE
y4eOHOro MpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUU 00



okpyxaromem wupe. LlkonpHbII Kypc GU3MKHM — CHCTEMOOOpa3yIOUMil ams
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB U SIBJICHUH, M3y4aeMbIX XHUMHUEH, Ouonorueu, Gusnueckomn
reorpadueii u actpoHomueil. M3ydeHwe QGu3MKM BHOCHUT OCHOBHOW BKJIaj B
dbopMHpOBaHHE  €CTECTBEHHO-HAyYHOM  KapTUHBI MHpa  oOydyarolmerocs, B
dbopMupoBaHHE YMEHUI IPUMEHATh HAy4YHbII METOJ] MO3HAHUS IIPU BBHIIIOJIHEHUU UMHU
y4eOHBIX HCCIICIOBAaHUM.

B ocHOBY Kypca ¢pu3nKu Ha yYpOBHE CPEIHET0 00LIEro 00pa30BaHUsl MOJIO0KEH Pl
Uzeil, KOTOpble MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEH KypcC SBISETCS JIOTMUECKH
3aBEpUIEHHBIM, OH COJEPKUT MaTepuan U3 BCeX pPa3lesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepual Kypca (QU3MKH
00beMHEH BOKPYT pu3nueckux Teopuil. Begymum B kypce siBnsiercs GOpMUpOBaHUE
IIPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaT€pPUH, BELIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuszanus MpeaNosiaraet HMCMHOJb30BaHUE
rYMaHUTapHOTO MOTeHIMAaNa (PU3NUEeCKON HayKu, OCMBICIICHHUE CBSI3U Pa3BUTH (DU3HKHU
C pa3BUTHEM OOIIECTBA, a TAKXKE C MHUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoen npuxnaounoin nanpaenennocmu. Kypc ¢usuku yriayOiaéHHOTO YpOBHS
MPEANOJIAraeT 3HAaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX W TEXHOJIOIMYECKHX
NPUJIOKEHU MU3yUYEeHHBIX TEOpUl U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpPOBHE
o0IIuX MPEJCTAaBICHUN U COBPEMEHHbIE TEXHUUECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea rkonocuzayuu peanusyercss TOCPEICTBOM  BBEACHHUS  3JIEMEHTOB
COJIepKaHusl, MOCBAMIEHHBIX HKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOPbHIE
CBSI3aHBI C Pa3BUTMEM TEXHMKH U TEXHOJOTHH, a Takke OOCyX)AeHHs Mpodiiem
PalMOHAIBHOTO MPUPOJIOTIOIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coniepKaHusi MPOrpaMMmbl MO (PU3MKE JOJKHO OBITh MOCTPOCHO Ha
NPUHIIMIIAX CHUCTEMHO-JIEATEIBHOCTHOrO Monaxona. s (usumku peanusanus 3THX
INPUHLIMIIOB 0a3uMpyeTcss Ha HCIOJIb30BAHUU CaMOCTOSITEIBHOIO SKCIIEPUMEHTa Kak
MOCTOSIHHO AecTBYIOMIEro ¢akropa yueoHoro nporecca. [ yriryonaéHHOro ypoBHS —
ATO CHUCTEMA CAMOCTOSITEBHOTO YYEHHYECKOrO0 HKCIIEPUMEHTA, BKJIIOYAIOIIETO
(pOoHTAJIbHBIE YYEHHUUYECKHUE OMBITHI IPU U3YYEHUU HOBOTO MaTepuaa, JJabopaTopHbie
paboThl U paboThl TpakTUKyma. [Ipu 3TOM BO3MOXHBI JIBa Croco0a peanu3aiuu
¢duznueckoro npaktukyma. B nepBom ciyuae npakTUKyM IpOBOAUTCA MO0 B KoHIle 10
u 11 knaccos, 1100 MOCIIE MEPBOTO U BTOPOTO MOJIYTOJUN B KaXKJAOM U3 ATUX KJIACCOB.
Bropoii cioco0 — 310 uHTErpamnus padoT MpakTUKyMa B CUCTEMY J1ab0paTOPHBIX padoT,
KOTOpPBIE TPOBOISITCS B Ipoliecce n3yueHus pasnena (temsl). [Ipu aToM moja pabotamu



MPAaKTUKYyMa MMOHUMAETCS CaMOCTOSATEIbHOE HCCIEIOBAHUE, KOTOPOE MPOBOJUTCS MO
PYKOBOJICTBY CBEPHYTOTO, 000OIIEHHOTO BUAA 0€3 MOIMIAroBOi HHCTPYKIUH.

B nporpamme no ¢usnke cuctema y4eHUYECKOro SKCIIEPUMEHTa, Ja00paTOpHbIX
paboT M MpakTUKyMa IpEACTaBlIeHa €IUHBIM IepeyHeM. BpiOop TeMaTuku aiis 3TuX
BUJOB  YUYEHHMYECKHMX IMPAKTUUECKUX pabOT  OCYLIECTBISIETCS  y4aCTHUKAMHU
00pa30BaTeNbHOrO MPoLecca UCXOA U3 OCOOCHHOCTEH MOYypPOYHOTO MJIAHUPOBAHUS U
OCHalIeHHs KabuHeTa (PU3UKH.

bosibiioe BHUMaHUE yAEIAEeTCS PELIEHUIO PACUETHBIX U KAUECTBEHHBIX 3a1a4. [Ipu
ATOM JIsl pACUETHBIX 3a1a4 TPUOPUTETOM SIBIISIFOTCS 33J1a4H C SIBHO 33JJaHHON U HESIBHO
3aJaHHOW (PM3UYECKON MOJENBIO, MO3BOJISIIOIIME NPUMEHATh M3YyYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOI0 pa3zelia Kypca, TaK U HHTETpUpYs IPUMEHEHHE 3HAaHUN
13 Pa3HbIX pa3ieiioB.

B cootBerctBuu ¢ tpedoBanusimMu ®PI'OC COO k MaTepHallbHO-TEXHHUUECKOMY
oOecreueHno yueOHOro mpoiecca Kypc (U3UMKHA YrIyOJIEHHOTO YpOBHA Ha YpOBHE
cpenHero oOmiero o00pa3oBaHUs JOJDKEH H3Yy4aTbCs B YCIOBUSX TPEAMETHOTO
kabuHeta. B kabumHeTe QU3MKH TODKHO OBITh HEOOXOAMMOE J1abopaTopHOE
0o0Opy/OBaHuE ISl BBHINOJHEHUS] YKa3aHHBIX B Mporpamme Mo (pusmke y4eHMUECKUx
OMBITOB, JJAOOPATOPHBIX PAadOT W palbOT MPaAKTHUKyMma, a TakXKe JEMOHCTPALMOHHOE
o0opyoBaHUE.

JleMoHCTpannoHHOE 000py0BaHNE (POPMHUPYETCSI B COOTBETCTBUU C MPUHIIUTIOM
MUHUMAJIbHON JOCTATOYHOCTH M OOECIEYMBAET IMOCTAHOBKY IEPEYUCICHHBIX B
nporpamMme 1o (PU3MKE KIIOUYEBBIX JIEMOHCTpALMil JJI1 MCCIEN0BAaHUS M3Y4YaeMbIX
SBJICHUH U [TPOLIECCOB, SMIUPHUUYECKUX U (PYHTAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe 00OpyIOBaHHME Ui YUYEHHYECKUX MPAKTHUYECKHMX pPaldoT
dbopMupyeTcsi B BUIE TEMAaTUYECKUX KOMILJIEKTOB  00E€CTIEYMBAETCS B pacyETe OJHOTO
KOMIUIEKTa Ha JBYyX oOydawomuxcs. TeMaTrndeckue KOMIUIEKTBI Ja0OpPaTOpHOIO
00Opy/OBaHUsl JOJDKHBI OBITh MOCTPOEHbl HAa KOMIUIEKCHOM HCIOJIb30BaHUU
aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BU/JIE IIU(PPOBBIX JT1a00paTOPHUH.

OCHOBHBIMU 1IENIAMU U3YUYeHUS (PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

(opMHpPOBaHHE MHTEPECA U CTPEMIICHUSI OOYYArOIIMXCSl K HAyYHOMY HU3YUYEHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTE;

pa3BUTHE TPEICTABICHUA O HAYYHOM METOJAE MO3HAHUS U (POpMHUpPOBaHUE
MCCJIE0BATENBCKOTO OTHOIIEHHS K OKPY’KAIOIINUM SIBICHUSIM;

(GopMHpOBaHHE HAy4YHOI'O MHPOBO33PEHHUS Kak pe3ysibTara H3Y4YEHHs] OCHOB
CTPOEHMS MAaTEPUH U (PYHIAMEHTAIbHBIX 3aKOHOB (DU3UKHY;

(GopMHpOBaHUE YMEHUI OOBSCHSATH SIBICHHUSA C HCIIOJIb30BAHUEM (PU3MUECKHUX
3HAHUI U HAYYHBIX JOKAa3aTEIbCTB;



dbopMupoBaHHE TPEACTAaBICHUN O poau (U3UKK i1 Pa3BUTUA JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEICTABICHUN O BO3MOXHBIX cdepax Oyaymiei mpodeccrnoHalbHOM
JEeSTEIbHOCTH, CBSI3aHHBIX C (PU3UKOM, MOJATOTOBKA K JajdbHEHIIEMY 00YyUEHHUIO B ’TOM
HaIpaBJICHUH.

JlocTmkeHne H3TUX Ieseld O00ecreunBaeTcsl pelleHueM CIeAYIOUMX 3aJad B
mpoIiecce u3ydeHus Kypca (U3MKA Ha ypOBHE CPEAHETO 00IIero 00pa3oBaHums:

NpUOOpPETeHUE CHUCTEMBbI 3HAHUKW 00 OOHmKUX (PU3HMYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUAX, BKIIOYAS MEXAHHUKY, MOJEKYJSIPHYIO (DU3UKY, DJIEKTPOJIUHAMHUKY,
KBaHTOBYIO (PU3HKY U 3JE€MEHTHI aCTPOPU3UKHY;

dbopMUpOBaHHE YMEHUN NPUMEHSTh TEOPETUYECKHE 3HAHMS Al OOBACHEHUS
(GU3MYEeCKUX SIBICHUN B TIPUPOAE W IS TNPUHATHAS TMPAKTHUYCCKUX pEIICHUN B
MOBCEAHEBHOM JKU3HMU;

OCBOEHHE CITIOCOOOB pELICHUs! Pa3IMYHBIX 3a7ad C SABHO 3aJlaHHON (pu3nyeckoin
MOJIETIbIO, 3aad, MOJAPa3yMEBAIOIIUX CAMOCTOATENIbHOE CoO37aHue (Pu3MuecKon
MOJIETIH, aJIEKBATHOM YCIIOBUSAM 3aJla4yM, B TOM YHUCIIE 33]1a4 HHKEHEPHOTO XapaKTepa;

MOHMMAaHNE (PU3NYECKUX OCHOB U MPUHIUIIOB IEUCTBUS TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOIILYIO CPENy;

OBJIAJICHHUE METOJAMH CaMOCTOSITEILHOTO IJIAHUPOBAHUS U MPOBEACHUS
(bu3NYECKUX SKCIIEPUMEHTOB, aHAJIM3a U UHTEPIpPETAuu UHPOPMAIINH, OTIpEeAeTICHUS
JOCTOBEPHOCTH MOJIYYEHHOTO pPe3yJIbTaTa;

CO3JlaHUE YCIIOBUW [IJIi Pa3BUTHUS YMEHHH MPOEKTHO-UCCIIEA0BATEIbCKOM,
TBOPYECKOU 1€ATEIbHOCTH;

pa3BuTHE HHTEpeca K cdepam mnpodecCuOHATBHOM JesATEeIbHOCTH, CBI3aHHOM C
(bU3HUKO.

B cootBerctBuu ¢ tpedoBanusiMu @I'OC COO yrnyOnéHHbIN ypOBEHb U3YyUECHUS
y4yeOHoro npeameta «Du3rkay Ha ypoBHE CPEIHETO O0IIero 00pa3oBaHus BEIOMPAETCS
o0y4JaroumMMucs, MIAHUPYIOIIMMHU MPOJOKEHHE 00pa30BaHUs IO CIELHAIbHOCTIM
(MBUKO-TEXHUYECKOTO MPOQUIISL.

Ha wuzyuenue Qusuku (yriyOnéHHBIH YpOBEHb) Ha YpPOBHE CPEIHETO OOIEero
obpazoBanus otBoauTcs 340 gacos: B 10 kiracce — 170 gacos (5 gacoB B Hepeno), B 11
kiacce — 170 gacoB (5 4acoB B HEEINIO).

[Ipepynaraempiii B mporpaMMme Mo (QU3MKE TMepedyeHb JabopaToOpHBIX U
NPAKTUUYECKUX paboOT ABISETCS PEKOMEHIOBAaHHBIM, YYHUTENIb JElaeT BBIOOP
NpOBEACHUS JTAOOPATOpPHBIX PAabOT W OMNBITOB C YYETOM HMHAWBHUIYaJbHBIX
0COOEHHOCTEM 00yYarOIMUXCS.



COIAEPKXAHUE OBYUYEHUA

10 KUIACC

Paznen 1. HayuHnblid MeTOJ MO3HAHUS PUPOBI.

®duszuka — ¢yHIaMeHTalbHas Hayka o mpupoje. HayuHelii MeTon mMO3HAHUS U
METO/IbI UCCIIeNOBAaHUS (PU3UUECKUX SIBICHUH.

OKCIIEpUMEHT W Teopus B IIpoliecce MO3HaHus mnpupoisl. HaOmopenue wu
HKCIIEPUMEHT B (pU3MKeE.

CnocoObl  u3MepeHuss (PU3MYECKUX BEJIMYMH (aHAJIOrOBble W HHUGPOBBIC
U3MEpUTENIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu n3mMepeHuit GU3NIECKUX BETUUHUH (aOCOMIOTHASI U OTHOCUTENbHAS).

MonenvpoBanue (QU3NYECKUX SIBICHUH W MIPOLECCOB (MarepualibHas TOYKa,
aOCOIOTHO TBEPAOE TENO, UJIealbHAs JKUIKOCTb, MJICATbHBINA Ia3, TOUEUHBIM 3apsn).
I'mnoresa. ®U3nyecKUi 3aK0H, TPAHULIBI €r0 NPUMEHUMOCTH. Pr3nyeckas Teopusl.

Ponb u Mmecto ¢pu3uku B pOpMUPOBAHUN COBPEMEHHOM HAYYHON KapTUHBI MHUpPA, B
IIPAKTUYECKON JEATEIBbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

M3mepenne CHilbl TOKa M HAIpPsDKEHMS B LENM ITOCTOSIHHOIO TOKA IPU IOMOIIU
aHAJIOTOBBIX U [U(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3nakoMcTBO ¢ 1MdpoBoil mabopatopueil mo ¢usmuke. Ilpumepsl u3MepeHus
(U3NYECKNX BEJIMYMH IIPU OMOIIN KOMIIBIOTEPHBIX TaTYMKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanuueckoe JBHKEHHE. (OTHOCUTENBHOCTh MEXAHWYECKOIO JABMIKEHUS.
Cucrema otcuéra.

[Tpsimast 1 oOpaTHas 3a1a4M MEXAHUKH.

Panuyc-BekTop MaTepUaJIbHON TOYKH, €r0 MPOEKIMH Ha OCU CUCTEMBI KOOPIMHAT.
Tpaekropusi.

[Iepemenienue, CKOPOCTh (CpeAHssE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepualbHOM TOYKH, HMX MPOEKIMH HA OCH CUCTEeMbl KoopauHat. CroxeHue
IIEPEMEIIECHUMN U CIIO)KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJMHEHHOE [BH)KCHHE. 3aBUCHUMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHUS WU IIYTH MaTEPUAJIbHOM TOYKM OT BPEMEHM U MX
rpadukH.

CBoOogHOE majeHue. YCKOpeHHE CBOOOAHOro mnajeHus. J[BuxkeHue Ttena,
OpOILIEHHOTO MO YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTU U YCKOPEHMSI
MaTepuaIbHONW TOUYKHA OT BPEMEHU U UX TPapUKU.

KpuBonunennoe nsmxeHue. [[BrykeHHME MaTEpUaIbHOM TOYKM IO OKPYKHOCTH.
VYrioBas u nuHelHas ckopocTh. [lepuos u gactota obpamenus. [leHTpocTpemuTenpHOE



(HOpManbpHOE), KacaTeabHOE (TaHM€HUMAIbHOE) W MOJHOE YCKOPEHUE MaTepHATIbHON
TOYKH.

TexHuyeckue yCcTporucTBa M TEXHOJOTMYECKHUE MPOLECCHI: CIIMAOMETP, ABHKECHUE
CHaps/10B, LIETIHbIE, IIeCTepEHYAThIC U PeMEHHBIE MTEpeAaun, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

[IpeoOpazoBaHue IBUKEHUN C UCIIOJIB30BAHUEM MEXAHU3MOB.

[Tamenue Ten B BO3AyXe U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGntonenue paBuxkeHust Tena, OpOIIEHHOTO TOJA YIVIOM K TOPU3OHTY U
TOPU30HTANBHO.

CpaBHeHuE MyTel, TPAEKTOPUI, CKOPOCTEN ABUKEHHS OAHOTO U TOTO K€ Tella B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, RPAKMUKYM.

N3ydyeHne HEPABHOMEPHOTO [ABUKEHHS C IENbI0 ONPEACIICHUS MIHOBEHHOMN
CKOPOCTH.

N3mepeHne yCKOpeHHsI NpU MPAMOJMHEMHOM PAaBHOYCKOPEHHOM JBHXEHUH I10
HAaKJIOHHOW IIOCKOCTH.

Hccenenoanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBUKEHUH.

N3mepenne yckopeHus CBOOOJHOTO MajeHusi (PEKOMEHO0BAHO HCIOJIb30BAaHUE
1udpoBoii 1abopatopun).

N3ydyenue ABMKEHHUS Tena, OPOIIEHHOTO ropu3oHTaNbHO. [IpoBepka runmoress o
IIPSMOU MPOIOPLUOHATIBHON 3aBUCHMOCTH MEXAY NAIBHOCTBIO IMOJETA U HAYAIBHOU
CKOPOCTBIO TeA.

N3ydenune nBUAKEHHUS Tella 10 OKPYKHOCTH C IOCTOSIHHOM IO MOJIYJII0 CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Meproia 0OpalieHus: KOHUYECKOTO MasiTHUKA OT €ro
[1apaMETPOB.

Tema 2. lunamuxa.

IlepBbii 3akoH Hprorona. HWMHepumanbHbie cucteMbl oTcuéra. [IpuHnmmn
oTHocuTenbHOCTH [anmmnes. HeuwHepumanbHble cuCTEMbl OTcyéTa (OINpeAesieHue,
IIPUMEDPBI).

Macca tena. Cuia. [IpuHuun cynepro3uiuy CuJl.

Bropoi 3akoH HproTOHa 1151 MaTepuaIbHON TOUKHU.

Tpernii 3akoH HbproTOHA 1151 MaTepranbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAJCHTHOCTh I'PABUTAIMOHHON M MHEPTHOMN
MAacCCBI.

Cuna TspKecTd. 3aBUCHUMOCTh YCKOPEHHUsSI CBOOOJHOTO MaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IJIAHETHI U OT Teorpapuueckoi mupoThl. J(BrkeHrne HeOECHbBIX Te U UX
cryTHUKOB. 3akoHbl Kerepa. I1epBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABHKyLIErocsi C yCKOPEHUEM.



Cuna tpenus. Cyxoe tpenue. Cuia TpeHHS] CKOJIbXKEHUS U CUJIa TPEHUS MOKOSI.
KoaddumuenT tpenus. Cuta COnpoTUBICHUS MTPU JIBIKCHUN Tella B )KUIKOCTHU UJTH Ta3e,
€€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JIBUKEHUS.

Hasnenue. 'mapocratuyeckoe aapnenue. Cuna Apxumena.

TexHuueckue YCTpOﬁCTBa M TCXHOJOIMYCCKHEC IIPOLCCChI: ITOAIIMITHUKH,
ABUKCHUC NCKYCCTBCHHBIX CITYTHHKOB.

Hemoncmpayuu.

[IpyHLMI OTHOCUTENIBHOCTH.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

HN3mepenune macc no B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUH.

CpaBHeHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

W3mepenue paBHOACHCTBYIOIIEH CHUJ TpPU JBWKEHUU OpycKa IO HAKJIOHHOMN
TTIOCKOCTH.

[IpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBHXKCHHSI OpyCKa 10 HaKJIOHHOMN
IJIOCKOCTH HA 3aJJaHHOE PACCTOSTHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCMMOCTM CHJI yOPYTOCTH, BO3HUKAKOIIMX B NPYKHUHE U
PE3UMHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3ydenue NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepes3 NETKui
0JIOK.

N3mepenue koddduimeHta TpeHUs 10 BEIUYUHE YTIOBOro KoddduimeHTa
3aBucUMOCTH Frp(N).

HccnenoBanne nABIKEHUS Opycka IO HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
KO3 (HULIMEHTOM TPEHHSI..

Tema 3. Cmamuka meépoozo mena.

AGcomoTHO TBEpAOE Teno. [locTynarensHoe U BpamaTebHOE ABUKEHUE TBEPIOTO
Tena. MOMEHT Cuibl OTHOCUTENIBHO ocu BpameHus. I[lmedo cuibl. CnoxkeHue cuil,
MPUJIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TsxkecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCcTOHYMBOE, O€3pa3IMuHOe PABHOBECHE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHME TPOLIECCHI:  KPOHIUTEMH,
CTPOUTENBHBIN KpaH, pelI€TyaTbie KOHCTPYKIUU.

Hemoncmpayuu.

YcnoBust paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKMUKyMm.

Hccnenoanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLECHHUS.



N3ydenune ycTOMYNBOCTU TBEPAOTO TENA, UMEIOIIETO IUIOIIAb ONIOPBI.

Tema 4. 3axonvl coxpanenus 6 Mexanuke.

NmMnynbec MartepranbHOW TOYKH, CHCTEMBI MATEpHAIBHBIX TOYeK. LleHTp macc
CHUCTEMBI MaTEpUAJIbHBIX TOYEK. Teopema 0 JBUKEHUN LIEHTpa Macc.

MMIyibC CWIIBI 1 U3MEHEHHE HUMITYJIbCa TeJIa.

3aKOH COXpaHEHUs UMITyJIbCA.

PeaktnBHOE nBUXEHUE.

MomeHT umiyJibca MaTepuaIbHOM TOUKH. [IpeacTraBienne o cCOXpaHeHMM MOMEHTA
UMITYJIbCA B [ICHTPAJIbHBIX MOJISX.

PaGora cunpl Ha ManoM M Ha KOHEYHOM InepeMelieHud. ['paduueckoe
npecTaBieHre paboThl CUIIBI.

MoOUIHOCTB CUIIBI.

Kunernueckas oHeprus MmarepuanbHOM Touku. Teopema 00 U3MEHEHUU
KMHETHYECKOW SHEPTUH MATEPUATIbHOU TOUKHU.

IloTeHnManbHple M HENOTEHUMANbHbIE CWIbl.  [loTeHunmanpHass  dHeprus.
[loTenunanbHas »Heprus ymnpyro naedGopMupoBaHHONW MpyKuHbL. [loTeHumampbHas
DHEPrus Tejla B OJHOPOJHOM I'PaBUTALMOHHOM moJje. IloTeHnnanbHas dHeprus Tena B
I'PaBUTALMOHHOM I10JI€ OJJHOPOIHOTO 111apa (BHYTPH U BHE 11apa). Bropas kocMuyeckas
CKOPOCTb. TpeThbsi KOCMUYECKAsE CKOPOCTb.

CBsi3p paOOTBHl HEMOTEHIHUATbHBIX CHUJI C M3MEHEHHEM MEXaHUYECKOW SHEPTUu
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS MEXaHUYECKON IHEPTHUU.

Ypyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHune bepHymm Uil HMIEanbHOM JKHIKOCTH KaK CIEICTBHE 3aKOHA
COXPaHEHUSI MEXaHU4YECKON SHEPIUH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IIPOLECCHI: JBHXKEHUE PAaKeT,
BOJOMET, KOTIEP, MPY>KUHHBINA MUCTOJET, TUPOCKOM, (PUTypHOE KaTaHHE HAa KOHbKAaX.

Hemoncmpayuu.

3aKOH COXPAaHECHMSI UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

W3mMeHeHue sHepruu Tena Mpy COBEPILIEHUH PaOOTHI.

B3anmubie peBpalieHns KHHETUYECKOM U MOTEHIMAIbHON JHEPT U IPU IEUCTBUU
Ha TEJIO CUJIBI TSHKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npy cBOOOJHOM NaJCHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomut, nPAKmMuKym.

N3mepenne nmnyiibca Tenna o TOpMO3HOMY Iy TH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIB.

HccenenoBanue COXpaHEHNs UMITYJIbCA [IPU YIIPYTOM B3aUMOICHCTBHM.

N3mepenre KHHETHYECKOM S3HEPTUH TeJla 10 TOPMO3HOMY ITYTH.



CpaBHeHHE H3MEHEHHsS] MOTEHIMAIBHON SHEPIHMH MPYXKUHBI C PabOTON CHIIBI
TPEHUSL.

Omnpenenenne padOTHl CHIIBI TPEHHUS TMPU JABIKEHUU Tella IO HAKJIOHHON
IIJIOCKOCTH.

Paznen 3. Mouiekyisipasi pu3nKa U TEPMOJAMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu.

OCHOBHBIE MTOJIOKEHUST MOJIEKYIsIpHO-KHMHeTHYecKoi Teopun (MKT), ux onsITHOE
obocHoBanue. Juddysus. bpoyHoBckoe nBMkeHHE. XapakTep JABWIXKCHUS U
B3aMMO/JICCTBUS YaCTHUL] BeIeCTBA. MOJIENIN CTPOEHUS Ia30B, )KUAKOCTENU U TBEPABIX TEI
1 00BbsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJiesieil. Macca v pa3Mepbl MOJIEKYJT
(atomoB). KonnuecTtBo BemiectBa. [locTostHHas ABoraapo.

TeruoBoe paBHOBecue. Temmeparypa u cnocodsl €€ wusMmepenus. Illkana
temmeparyp Llenscus.

Mopenps uaeanbHOro ra3a B MOJEKYJISPHO-KUHETUYECKOM TEOPUH: YACTULBI ras3a
JBUKYTCSI XaOTUUECKU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

['a3zoBble  3akoHBl.  YpaBHeHue MenaeneeBa—Knaneiipona.  AGcomoTHas
temneparypa (mkana temneparyp KenbBuHa). 3akon [lanbrona. M3omporiiecchl B
UJCAIbHOM T'a3e C MOCTOSHHBIM KOJMYECTBOM BelllecTBa. [ 'paduueckoe npeacraBiecHue
U30IPOLIECCOB: U30TEPMa, N30X0pa, N300apa.

CBs13b MEXAY JABICHHEM U CPEJHEH KMHETUYECKON SHEpPruer MOCTYIaTeIbHOIO
TEIJIOBOr'O JIBM>KEHHSI MOJIEKYJ HJI€aJIbHOTO Ira3a (OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-
KMHETHUYECKOU TEOPHUH UJICaTTLHOTO T'a3a).

CBsi3b a0OCOJIIOTHOM TeMIlepaTypbl TEPMOAMHAMUYECKON CHCTEMBbI CO CpeaHel
KMHETUYECKOW SHEPrUEl MOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckue yCcTpoHCTBA M TEXHOJOTHUECKHE MPOLIECCHl: TEPMOMETP, OapomeTp,
MOJIyYEHUE HAHOMATEPHUAJIOB.

Hemoncmpayuu.

Mopenu NBUKEHHUS YaCTUL] BEILIECTBA.

Monenb OpOyHOBCKOTO TBUKECHHUSL.

Buneoponuk ¢ 3anuckio peaibHOro OpOyHOBCKOTO JIBHXKEHUSI.

Huddy3ust KUIKOCTEH.

Mogaens onbita LTepHa.

[IputskeHne MOJEKyI.

Mopnenn KpucTajuIM4eCKUX PEMIETOK.

Habmonenue u ncciaenoBanue U30MpoIecCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKyM.

HccnepoBanue npouecca yCTaHOBIIEHUS TEIJIOBOTO PaBHOBECHS! MPU TEIJIO00OMEHE
MEXKIY TOPSIYEH U XOJIOJHOM BOIOM.



N3yueHne W30TEPMUYECKOrO Ipolecca (PEeKOMEHJIOBAaHO  HMCIOJIb30BaHUE
i poBoit 1aboparopumn).

N3yyeHne n30X0pHOTO Mmporecca.

N3yuenue nzobapHOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbol.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEIIHUX  YCJIOBUH IS
TEPMOJMHAMHUYECKOM CHUCTEMBl. BHelmHWe W BHyTpeHHUE mnapamerpsl. [lapamerpbl
TEPMOJUHAMUYECKON CHUCTEMBI KaK CpPEAHUE 3HAUYEHUS BEIMYMH, OMMUCHIBAIOIIMX €€
COCTOSIHME Ha MHUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Hauaio  TepMOAMHAMUKM. Camonpou3BOJbHAsT  peJiakcalus
TEPMOJAUHAMUYECKON CUCTEMBI K TEIJIIOBOMY PAaBHOBECHIO.

Mopenps uaeanbHOTO ra3a B TEPMOJMHAMHUKE — CUCTEMA YPaBHEHHI: ypaBHEHUE
MenpaeneeBa—KianelipoHa ¥ BBIPOKEHUE JIS BHYTPEHHEW DJHEPruu. Y CJIOBUA
MIPUMEHUMOCTH 3TOW MOJEIIN: HUA3KAasl KOHLIEHTPALUs YaCTHUL, BBICOKHE TEMIEPATYPHI.
BripaykeHne 111 BHyTPEHHEN Y3HEPTUM OJJHOATOMHOI'O HICAJIBHOIO Iasa.

KBazucratnueckne u HECTATUYECKUE MTPOLIECCHI.

OnemeHTapHasi paboTa B TepMoAuHamMuKe. Bbruucienue paboTbl mo rpaduxy
npotecca Ha pV-nuarpamme.

Tennonepenaua Kak croco0 M3MEHEHUS BHYTPEHHEU SHEpPrun
TEPMOJIMHAMHYECKOM  CHUCTEMBI ~ 0e3  coBepmieHuss  pabotel.  KonBekmws,
TEIUIONPOBOAHOCTD, U3ITyUYECHHE.

KonnuectBo Tennotsl. TermoéMKocTs Tena. Y IeapHast 1 MOJISIpHas TEMI0EMKOCTH
BEIIECTBA. YpaBHEHUE Maiiepa. YjaenbHas TEIIOTa CropaHus TOIUIMBA. Pacyér
KOJIMYECTBA TETUIOTHI ITpH Terutonepeaayde. [lorstue 06 agmabatHoM mporecce.

IlepBbIii 3aKOH TepMOAMHAMMKH. BHyTpeHH:ssA sHeprusa. KoaudyecTBo TeninoTsl u
paboTa KaKk Mepbl U3MEHEHUS! BHYTPEHHEW SHEPTUH TEPMOAMHAMUYECKON CHCTEMBI.

BTopo#i 3ak0H TepMOAMHAMHKH JIsI PABHOBECHBIX IPOLECCOB: YEPE3 3aJJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOM CHUCTEMBI MPOXOAUT E€IUHCTBEHHAA
agnabara. AGCONIIOTHAS TeMIepaTypa.

BTopoil 3akOH TEpMOJWHAMHUKHK JJISI HEPABHOBECHBIX IMPOLECCOB: HEBO3MOKHO
nepeaarh TEIIOTy OT 0oJiee XOJIOAHOro Tejla K Oojee Harperomy 0e3 KOMIIEHCalluu
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[Tpunnune! neictus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKUE AaCIMEKThl HCIOJIb30BaHUsA TEIUJIOBBIX JABUrareneil. TersoBoe
3arpsA3HEHHUE OKPYKAOIIEH CPEIbI.

TexHuyeckne yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  XOJIOAUJIBHUK,
KOHTUITMOHED, TU3ETHHBIA U KapOIOpaTOPHBINA ABUTATEINN, TApOBas TypOUHA, MOTyUeHUE



CBEPXHU3KHUX TEMIIEPATYP, YTHIM3ALUSA «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAHUEM
TEIUIOBOTO HAcoca, yTWIM3alusg OWOOPTaHMYECKOro TOIUIMBA JMJIi  BBIPAOOTKHU
«TEMIOBOW» U DJIEKTPOIHEPIUH.

Hemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTtuyeckoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHUS! BHYTPEHHEHN SHEPIHH.

WccnenoBanue annadbaTHOTO Ipoliecca.

KomnproTepHble MOJIENIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

N3mepenne yaenpbHOoN TEIMIIOEMKOCTH.

Hccnenosanue npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annadbaTHOTO Ipoliecca.

N3ydyenne B3aMMOCBS3M DHEPIMM  MEXMOJIEKYJISPHOTO B3aUMOACHCTBHS U
TEMITIEPATYPbl KUIICHHS KUJIKOCTEH.

Tema 3. Acpecammnwie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHaeHcanus. Vcnapenue u kureHue. YenbHas TEIUioTa
napooOpa3oBaHusl.

Hacslmennsle n HeHachIeHHbIe apbl. KauecTBeHHas 3aBUCUMOCTD IJIOTHOCTH U
JaBJICHHUS HACBIIIEHHOTO Tlapa OT TeMIepaTypbl, HUX HE3aBUCUMOCTh OT 00BEMaA
HACBIIEHHOTO apa. 3aBUCUMOCTb TEMITEPATYPbI KUIIEHUSI OT JABJICHUS B dKUJKOCTH.

BnaxxnocTh Bo3ayxa. AGCOIIOTHASI U OTHOCUTEIIbHAS BIAYKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU3OTPOINHS CBOMCTB
kpuctajuioB. IlmaBienne u  Kpucraymmsanus. YIenbHas TEIUIOTAa  ILUIABJICHUS.
CyO6mmmartusi.

Hedopmanmuu TBEpmoro tena. Pactsokenwe u coxkartue. Casur. Mopaynb FOHra.
[Ipenen ynpyrux aedopmarui.

TemnoBoe pacmipeHue XUAKOCTEH U TBEPABIX Tel, OObEMHOE W JHHEHHOE
pacipeHre. AHFapMOHU3M TEIUIOBBIX KOJIEOAHMI YacTHI] BEIIECTBA KakK MPHUYMHA
TETJIOBOTO PACIIUPEHUsI TN (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue s3Heprun B (a30BbIX MEPEX0/IaAX.

VYpaBHeHue TenIoBoro OanaHca.

[ToBepxHocTHOe HaTsDKeHHe. Ko3(ppuumeHT MNOBEpXHOCTHOTO — HATSKEHUS.
Kanumsipaele sBnenus. /laBineHue nox MCKPUBIEHHOM ITOBEPXHOCTBIO JKHJIKOCTH.
®opmyiia Jlaruaca.

TexHuyeckne ycTpolCTBa M TEXHOJIOTUYECKUE IPOLIECCHI: KUAKHUE KPHUCTAIIbI,
COBPEMEHHbBIE MaTEPHUAIIBI.

Hemoncmpayuu.



Tennosoe pacmmpenue.

CBoiicTBa HACBIIEHHBIX MAPOB.

Kunenue. Kurnienue npu noHM>X€HHOM J1aBJICHHUM.

OnbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanusspaslie siBrieHusI.

Moenn HEHBIOTOHOBCKOM JKUIKOCTH.

CniocoObl u3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABIEHUS KPUCTALUINYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6nronenue manpix nedopmariui.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3ydenue 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3MepeHne yaenbHOM TEMIOTHI IJIABJICHHUS JIbJA.

N3ydeHue CBOMCTB HACHIIIEHHBIX ITAPOB.

N3mepeHre aOCOMIOTHOM BIIAXKHOCTH BO3JlyXa M OIEHKAa Macchl MapoB B
ITOMEILEHNH.

N3mepenne ko3PduiineHTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIiii pe3NHOBOTO 00pasiia OT MPUIIOKEHHON
K HEMY CHJIBL.

Pa3znen 4. DiekTpoauHAMMKA.

Tema 1. dnekmpuueckoe none.

OneKkTpu3alms Tel W €€ NpOsIBICHUA. OJIEKTpUYecKnil 3apsa. JBa Buaa
AJEKTPUYECKUX  3apsiAoB.  [IpOBOJHMKM, JHIJIEKTPUKA W MOJYIPOBOIHHKH.
DneMeHTapHbIN 3JIEKTPUUECKUI 3aps/l. 3aKOH COXPAaHEHHUSI SJEKTPUUECKOTO 3aps/a.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaapl. 3akoH Kynona.

DnekTpuueckoe nose. Ero neiicTere Ha 3JIEKTPUUYECKHUE 3aPSbI.

Hanpsoxkénnocts anexktpudeckoro noist. [Ipo6usiit 3apsan. Jlnaun HanpsEHHOCTH
ANEKTPUYECKOro nojsi. OJHOPOIHOE AIEKTPUUECKOE TTOJIE.

IIoTeHIMaNBbHOCTD  AJEKTPOCTATHYECKOTO MOJIA. Pa3HOCTP IMOTEHUMANOB U
HanpspkeHue. [loTeHnranbHas 3HeEpTys 3apsiaa B 3J€KTpocTaTuyeckoM mnode. [lorennuan
ANEKTPOCTATUYECKOTrO NoJIsl. CBs3b HAPSKEHHOCTH TOJIS U PA3HOCTH MOTEHIUATIOB JJIS
ANEKTPOCTATUYECKOIO OIS (KaK OHOPOJIHOTO, TAK U HEOJHOPOJIHOTO).

[IprHIMI Cynepno3uLnn dJIEKTPUIECKUX TOJIEN.

ITone Ttouewnoro 3apsnma. Ilose paBHOMepHO 3apsbkeHHOUM cdepbl. Ilose
PaBHOMEpPHO 3apsbKeHHOro 1o oObéMy 1iapa. Ilone paBHOMEpHO 3apsHKEHHOU
OCCKOHEUHOW IUIOCKOCTH. KapTWHBI JUHUA HAOpsSKEHHOCTH OTUX TOJeH U
SKBUINOTEHLIHAIBHBIX TOBEPXHOCTEM.



IIpOoBOAHUKM B 3JIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3aPSJIOB.

JIM3IIEKTPUKU B JJIEKTPOCTATHYECKOM TOJie. [[MdsieKkTprudueckass nTpOHULIAEMOCTD
BEIIECTBA.

Konpencatop. OIeKTpOEMKOCTh KOHAEHCATOPA. OJNEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCaTOpa.

[TapamnenbHOE coeauHeHue KOHAEHCATOpoB. llocnenoBarenbHOe coenMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

JIBM>KEHUE 3apSyKEHHOM YaCTHULIbI B OJTHOPOIHOM BJIEKTPUUECKOM TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI:  BIJIEKTPOCKOTI,
AIEKTPOMETP,  DJCKTPOCTaTHUECKas  3aluTa, 3a3eMJICHHE  DJIEKTPONpPUOOpPOB,
KOHJIeHCATOpbI, renepaTop Ban ne ['paada.

Hemoncmpayuu.

YCTpONCTBO U IPUHIIUII IEMCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX IIapPUKOB.

DIIEKTPUUECKOE TOJI€ IBYX 3apsiKEHHBIX MJIACTHH.

[IpOBOIHUKM B 3IIEKTPUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aLIUTA.

YCTpONCTBO U IENCTBUE KOHAEHCATOPA MIOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIOIIAAU IJIACTHH,
PACCTOSTHUSI MEXK]ly HUMU U TUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOopa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKMUKyM.

OueHka cui1 B3aUMOJICHCTBUS 3apsKEHHBIX TEJL.

HaGnronenue mpeBpaiieHrdss SHEPTUH 3apsDKEHHOTO KOHJIEHCATOpa B JHEPTHIO
W3JIyYEHHUS CBETOANO/A.

N3ydenune npoTekaHus TOKa B LEMH, COAEPKAIIEN! KOHAEHCATOP.

Pacnpenenennie pa3HOCTH MOTEHUMAIOB (HAMPSKEHHS) MPU MOCIEAOBATEILHOM
COEIMHEHUN KOHJECHCATOPOB.

Hccenenosanue pa3psaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcioBusL CynIeCTBOBAHUS MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTouHukum Toka.
Hanpsoxenue U u SJ1C &.

3akoH OMa [ y4acTKa LenHu.

DJIEKTPUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb CONPOTHUBIIEHUS OJIHOPOJHOTO
OPOBOJHMKA OT €ro JUIMHblI MW IUIONAAU T[IONEPEYHOI0 CEYEHUA. Y AENIbHOE
COITPOTHUBJICHUE BEUIECTBA.



[locnenoBarenpHOE, NapaJIENbHOE, CMEIIAHHOE COEJUHEHUE IPOBOJIHHUKOB.
Pacuér pa3BerBnéHHbIX dnekTpudeckux meneil. [Ipasmna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH Jxoyns—JIenua.

MOIIHOCTh  3JIEKTPUYECKOTO0 TOKA. TeraoBas MOIIHOCTh, BbIAENsAEMas Ha
pe3ucTope.

OJIC u BHyTpeHHEE COMPOTUBIICHHE MCTOYHMKA TOKA. 3aKoH Oma sl MOJHOMN
(3aMKHYTOM) 3JIEKTPUUECKOM 11en. MOIIHOCTh HCTOYHUKA TOKa. KOpOoTKO€e 3aMbIKaHUE.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHUE MPOLECCHI: AMIIEPMETP, BOIBTMETD,
peocTaT, CYETUHUK IIEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

W3mepenHre CUITbl TOKA U HaIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS I PE3UCTOPA, JIAMIIbI
HaKaJMBaHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTUBIIEHUS IIUIUHAPUUECKUX MPOBOJHUKOB OT JJIMHBI, TIOILAIA
MONEPEYHOT0 CEYEHUS U MaTeprara.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKa OT COMNPOTHUBIIEHUS MPU MOCTOSHHOM
HaIpsKCHUH.

[Ipsamoe mzmepenue DJIC. KopoTkoe 3ambplKaHHE TaJbBaHHMYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

Cnoco0bl coeTMHEeHHsI ICTOYHUKOB Toka, D/]C Oarapeil.

Hccnenoanne pa3HOCTH MOTEHIUAIOB MEXAY MOJFOCAMUA UCTOYHUKA TOKA OT CUJIBI
TOKa B LEIN.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKMUKym.

HccnegoBaHue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenre yaenbHOro COnpoTUBIICHUS IPOBOJIHUKOB.

Hccnenoanne 3aBUCUMOCTH CUJIbI TOKA OT HANPSHKEHUS JU1s1 JIAMITbI HAKAJIMBAHUSL.

VYBenuueHue npejena u3MepeHus: aMmrepMerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONMPOTUBIICHUSI HCTOUHHUKA TOKA.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXTy MTOJFOCAMU HCTOYHUKA TOKA OT CHJIBI
TOKA B LICTIH.

Hccnenoanne 3aBUCUMOCTH MOJE3HOW MOIIHOCTH UCTOYHUKA TOKA OT CUJIBI TOKA.

Tema 3. Toxu 6 pa3nuunvix cpeoax.

DnekTpuyecKkas IPOBOJAMMOCTD Pa3IMYHBIX BEUIECTB. DJIEKTPOHHAS TPOBOIUMOCTh
TBEPABIX METAJUIOB. 3aBUCHMOCTb CONPOTUBIEHUS METAUIOB OT TEMIIEpPaTyphl.
CBepXIpOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAsI U MPUMECHAs MPOBOJAUMOCTD MOJTYTPOBOJIHUKOB.
CaoiictBa p—n-nepexoa. I1omynpoBogHUKOBBIE TPHOOPBL.



DNEeKTpUYECKUA TOK B DIIEKTPOJIUTAX. JIEKTPOJIUTHYECKAs JUCCOLMALUS.
OnekTtponus. 3akoHsl Dapajest A 3AEKTPOIU3A.

DnexkTpuyeckuid TOK B razax. CaMOCTOATENbHBI U HECAMOCTOATENbHBIN pa3psl.
PaznuuHblie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuyeckne ycTponcTBa M MPAKTUYECKOE MPUMEHEHHUE: Ta30pa3psAIHbIE JaMIIbI,
AJIEKTPOHHO-JIy4YeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JMOM, TPaH3UCTOP,
dboToanoa, CBETOAMO[, TalbBaHWKA, papUHUPOBAHUE MEAM, BHIIUIABKA ATIOMHUHMUS,
AIEKTPOHHAsI MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAIJIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHslI 3nekTposimza dapazes.

HckpoBoil pa3psa 1 TpOBOAUMOCTh BO3/1yXa.

CpaBHeEHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI NPOBOAUMOCTB THOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

Hab6nronenue anextponmsa.

DU3HYEeCKUN NPAKTUKYM.

Cnoco0Obl u3MepeHus (PU3NYECKUX BEIMYMH C HUCIOJIb30BAHUEM aHAJIOTOBBIX U
IU(GPOBBIX H3MEPUTENBHBIX NPUOOPOB M KOMIIBIOTEPHBIX JIATYMKOBBIX CHCTEM.
AOCOMIOTHBIE M OTHOCUTENIbHBIE MOTPEIIHOCTH H3MEPEHHH (PU3NYECKUX BEIHUHUH.
O1ieHKa TrpaHull MOTPEUTHOCTEM.

IIpoBeneHre KOCBEHHBIX M3MEPEHUM, UCCICAOBAHUN 3aBUCUMOCTEH (PU3MYECKUX
BEJIMYMH, MPOBEPKA TMPEJIOKEHHBIX THUIOTE3 (BBIOOP U3 paldOT, ONHUCAHHBIX B
TEMaTHYECKUX paszlenax «YYeHHUECKUHd OSKCHEPUMEHT, JabopaTtopHble paboThl,
MIPAKTUKYM» ).

MexnpeaMeTHble CBA3H.

N3yuenue kypca ¢usuku yrinyOsn€HHoro ypoBHs B 10 kiacce oCylIecTBISIETCS C
y4E€TOM COJIep>KATEIbHBIX MEKIPEIMETHBIX CBSA3EH C KypcaMHU MaTeMaTUKH, OUOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnovle noHamus, CEA3AHHbBIE C U3YUEHUEM MEMO006 HAYUHO20
no3HaHuA: SBIICHUE, HAYYHbIN (QakT, runotesa, pusnueckas BEIMUYMHA, 3aKOH, TEOPHUS,
HAOJIIO/ICHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIENb, H3MEpPEHUE, MOTPEIIHOCTH
U3MEpEHUI, N3MEepUTENbHbBIE MPUOOPHL, I pOoBas 1a00paTOpHUs.

Mamemamuka: pelieHue cucteMbl ypaBHeHHM. JIuneliHas ¢yHKuus, mapadona,
runepOoa, ux rpaguku ¥ cBoiicTBa. TpuroHomerpuueckue GyHKIUUA: CUHYC, KOCUHYC,
TaHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpbl M UX
IPOECKLIHUH HAa OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.



buonozusn: MexaHnyeckoe IBIKEHHE B JKMBOW mpupone, auddysus, ocMmoc,
TEIJIOOOMEH JKHMBBIX OPTraHMW3MOB, TEIJIOBOE 3arps3HEHHUE OKPYXKAIOUmEeH Cpesbl,
yTUIHM3aAIMsg ~ OMOOPTaHMYECKOTO  TOIUIMBA  JUIsl  BBIPAOOTKH  «TEIUIOBOM» U
AJIIEKTPOIHEPT UM, MOBEPXHOCTHOE HATSHKEHHME M KaNWUISIPHBIE SIBICHHUS B TMPUPOJIE,
AIEKTPUYECKHUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumusa: AUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJb
BEIIIECTBA, MOJIIPHAS Macca, MOJyYeHUEe HAaHOMATEPHAJIOB, TETNIOBBIE CBOMCTBA TBEPIBIX
TE€J, JKUJKOCTEH W Ta30B, >KUJIKUE KPUCTAJUIbI, 3JIEKTPUUYECKUE CBOMCTBA METAJUIOB,
ANEKTPOIUTHYECKAS JUCCOLMAIMS, TalIbBAHUKA, DJIEKTPOHHAS MUKPOCKOIIHS.

TI'eocpagpua: BnaxxHoctTh BO3Ayxa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozusa: npeobpa3oBaHNE TBMIKEHUN C MCIOJIb30BAHUEM MEXAaHWU3MOB, YyUET
CyXOTO M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIMU (KPOHIITEHH,
peméTyarbie KOHCTPYKIIMH ), UCIIOJIb30BAHNE 3AKOHOB COXPAHEHHSI MEXAHUKHU B TEXHUKE
(rupockomn, BOJIOMET U APYrHe), IBUraTelb BHYTPEHHETO CrOpaHus, mapoBas TypOuHa,
OBITOBON  XOJIOAWJIbHUK, KOHJUIIMOHEP, TEXHOJOTHUU TOJYYEHUS COBPEMEHHBIX
MaTepuaioB, B TOM YKCJIC HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH, JJICKTPOCTATHICCKAs
3aIlnTa, 3a3eMJICHUE AJICKTPOIPUOOPOB, Ta30pa3psAHBIC JIAMITHI, TTOJYITPOBOIHUKOBBIC
MPpUOOPHI, TAIbBAHUKA.

11 KITACC

Pa3znen 4. DiekTpoauHaAMMKA.

Tema 4. Macnummnoe noJe.

B3auMopencTBre MOCTOAHHBIX MAarHUTOB M IPOBOJHHKOB C TOKOM. MarHutHoe
noJjie. Bektop MarHUTHOW HMHAYKUWH. [IpUHLIMIT CyNEpnO3UIIMM MArHUTHBIX TIOJIEH.
JIMHAY MarHUTHON MHAYKIIUU.

MaruutHoe TmoJie MPOBOAHUKA C TOKOM (MPSIMOTO NPOBOJHMKA, KATYIIKH U
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HarpaBJIEHHE U MOy JIb.

Cuna JlopeHna, €€ HampaBj€HUE U MOAYJIb. J[BUXKEHUE 3apsHKEHHOW 4acTUIBI B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiel Jlopeniia.

MarnautHOe noJie B Bemectse. DeppoMarHeTuky, rnapa- i J1MaMarHeTUKH.

TexHnueckne yCTpPOWCTBA H  TEXHOJOTMYECKHE IPOLECCHI: IMPUMEHEHUE
ITIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJBUIATEINb
SIkoOu, yCKOPUTENH 3JI€MEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KapTtrnaa nuHW WHIYKIIMA MArHUTHOTO TIOJISI TTOJIOCOBOTO M MOJAKOBOOOPA3HOTO
MMOCTOSIHHBIX MAarHUTOB.

KapTtuna 1MHMI MarHUTHOM MHAYKUWW MOJS JJIMHHOTO MPSIMOTO NMPOBOJHHMKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA, KATYIIKH C TOKOM.



B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlevicTBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

HabutoieHne nBUKEHUs My4yKa IEKTPOHOB B MArHUTHOM TIOJIE.

[TpyHIMIT JEHCTBUS AJIEKTPOM3MEPUTEIBLHOTO MPUOOpa MarHUTOZJIEKTPUUECKON
CUCTEMBL.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

HccenenoBanre MarHUTHOTO MOJIS IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccenenoBanue 1elCTBYUS OCTOSHHOIO MarHUTa Ha paMKy € TOKOM.

N3mepenne cuitbl AMnepa.

N3ydenue 3aBUCMMOCTH CHJIBI AMITEPA OT CUJIBI TOKA.

OnpeneneHre MarHUTHOM MHIYKIIMA Ha OCHOBE U3MEPEHUs CUJIbl AMIIepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBiieHME 3JIEKTPOMArHUTHOM MHAYKUMHU. [I0TOK BEKTOpa MarHMTHOM WHIYKLHH.
OJAC wHaykumu. 3akoH S3JeKTpoMarHUTHOW wuHAykinuu @Papanes. Buxpesoe
anekTpuuyeckoe noie. Tokn Dyko.

O/1C uHIyKIMH B POBOJHMKE, IBHXKYILEMCS B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunayktuBHOCTh. KaTylika MHAYKTUBHOCTH B LENU IOCTOSTHHOIO TOKa. SBieHue
camouHaykuu. J/]C caMOMHIYKIIUH.

OHeprusi MarHUTHOTO IOJIS1 KaTYIIKU C TOKOM.

DIEeKTpOMarHuTHOE IOJIE.

TexHuuecKue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCH: MHIAYKIMOHHAs IEYb,
COJICHOUJ, 3aIUTA OT 3JIEKTPU3ALMH TEJI TPU IBHXKEHUU B MArHUTHOM I10JI€ 3EMJIH.

Hemoncmpayuu.

Habutoienue siBieHus 31€KTPOMarHUTHOM HHYKIUH.

Nccenenoanue 3aBucuMoctd 9J1C HHIYKIIMKA OT CKOPOCTH U3MEHEHHS! MATHUTHOTO
IIOTOKA.

IIpaBuino Jlenna.

[Tanenuie MarHuTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIUH.

Nccenenoanue 3aBucumocty J/1C caMOMHIYKIMU OT CKOPOCTH U3MEHEHUS CHUJIbL
TOKAa B LEIIN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccenenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW MHTyKIIHH.

OnpeneneHrne HHAYKIUN BUXPEBOTO MAarHUTHOTO ITOJIA.

HccenenoBanue sIBJICHUS CAMOMHIYKIIMH.

CO6opka MozIeNH 3JIEKTPOMAarHUTHOTO TeHepaTopa.



Paznen 5. KosieOanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOIHBIEC KOJICOAHMS.

I'apmonudeckue kosieObanusi. KuHemaThyeckoe W JUHAMHYECKOE OIMCaHUE.
DHepreTuyecKkoe ONUCaHWE (3aKOH COXpPAHEHHS MEXaHUYeCKOHW »Hepruu). BwiBoa
JTUHAMUYECKOTO OIMCAHUS TAPMOHUYECKUX KOJEOAHWH W3 WX DHEPreTHYECKOTO U
KHHEMATHYECKOTO OIMMCAHUS.

Ammmntyna u  ¢asza konebanui. CBsS3b aMIUIMTYJbl KOJIEOAHUM HMCXOHOMN
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuonq u wyacrora kojebanuil. Ilepuon wmanbix CBOOOAHBIX KOJeOaHUU
MaTeMaTU4eCKOro MasTHHUKA. [lepro cBOOOIHBIX KOJIeOaHH MPYKMHHOTO MasiTHUKA.

[Tonsitue o 3aryxarommx KoyieOaHUsAX. BbeiHyXIeHHble KoneOanus. PezoHanc.
PesonancHas kpuBasg. BrausHue 3aryxaHus Ha BHUI  PE30HAHCHOM  KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOIECChl: METPOHOM, 4YacChl,
Kadelu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch Koje0aTeIbHOTO IBUKCHHS.

HaOnronenne He3aBUCHMOCTH Tepuoa MajbIX KoJeOaHUW Tpy3a Ha HHUTH OT
AMILUTATYIBI.

HccnenoBanue 3aTyxalwmux KOJIEOAHWH W 3aBUCHUMOCTU TIEPHOJA CBOOOIHBIX
KoJIeOaHUM OT CONTPOTUBIICHUS.

Uccnenosanue konedbanuii rpy3a Ha MAaCCUBHOM MPYKUHE C 1EIbI0 POpMHUpOBaHUS
npeAcTaBiIeHU 00 uaeaIbHON MOACIH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPrUu MPHU KOJIEOaHUSIX rpy3a Ha MPYyKUHE.

HccnenoBanue BoIHYKIESHHBIX KOJICOAHHIA.

Habmronenue pezonanca.

Yuenuueckuit skcnepumenm, nadopamopuvie padomaul, nPAKMUKYM.

N3mepenne neproa CBOOOHBIX KOJICOAHUI HUTSHOTO U TIPYKUHHOTO MasiTHUKOB.

N3ydenune 3aKk0HOB ABMKEHHUS Tejla B X0JI€ KOJIeOaHH Ha yIPyroM MoJIBECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeobpazoBanue YHEPTUH B IPY>KMHHOM MasITHHKE.

UccnenoBanue yObIBaHUS aMIUTATYIbI 3aTyXaOIIUX KOJEOaHUH.

HccnenoBanue BHIHYKISHHBIX KOJICOAHHIA.

Tema 2. Inekmpomaznummnsple Kojiedanus.

Konebarenbhblii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI B U€aTbHOM
KoJjebaTeapHOM KoHType. @opmyna Tomcona. CBsi3b aMITUTYABI 3apsija KOHIEHCATOpa
C aMIUTATY0M CHJIBI TOKA B KOJI€OATEIbHOM KOHTYPE.

3aK0H COXpaHEHUs PHEPTUHU B UICATHHOM KOJIeOATEIhHOM KOHTYPE.



3aryxaromue >IeKTPOMarHUTHbIE KoJieOaHus. BriHyXIeHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBbI1 TOK. MOIIHOCTh EPEMEHHOr0 TOKA. AMITUTYTHOE U JEHCTBYIOLIEE
3HAUYEHUE CUJIBI TOKA U HAMIPSDKEHUS MPU PA3IMYHON (hopMe 3aBUCUMOCTH MTEPEMEHHOTO
TOKa OT BPEMEHU.

CuHycouJaJIbHBIA TEpEMEHHbIA TOK. Pe3ucrop, KOHAEHCATOP W KaTyllKa
MHIYKTUBHOCTA B LENHM CHUHYCOMZAIBHOTO IIEPEMEHHOTO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsikeHUN.

WUneansubiii  Tpanchopmatop. IlpousBoactBo, mepepaya U noTpediIeHUE
AIEKTPUYECKON SHEPTUH.

OKOJIOTMYECKHE PUCKH IpU  NIPOU3BOJACTBE  3JeKTpod3Hepruu. Kynbrypa
WCIIOJIb30BaHMUs DJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HHU.

TexHuyeckue ycTporucTBa U TEXHOJIOTHYECKHUE TIPOLIECCHI: JIEKTPUUECKHI 3BOHOK,
re€HEepaToOp MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIEpe1ay.

Hemoncmpayuu.

CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCHUMOCTh YacCTOThI CBOOOJHBIX KOJEOAHUNW OT WHAYKTHMBHOCTH U EMKOCTH
KOHTYpa.

OcuusiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['enepaTop He3aTyXaroMIMX JIEKTPOMATHUTHBIX KOJICOAHUI.

Mojesnb 3JIEKTPOMArHUTHOTO TEHEPATOPA.

BbIHyX/1€HHbIE CHHYCOUIaTIbHBIE KOJIEOAHUSI.

Pe3ucrop, kaTynmka MHIYKTUBHOCTH M KOHAEHCATOP B LENH IEPEMEHHOTO TOKA.

Pe3onanc nmpu  mocaenoOBaTENbHOM — COEAMHEHHWHM  PE3UCTOpPA,  KaTYIIKU
MHIYKTUBHOCTU U KOHJIEHCATOPA.

VY CTpolCTBO M IPUHITUT IEUCTBUS TpaHCHOpMaTOpa.

Mopenb TMHUY ANEKTPONEPEAAUH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKMUKym.

Nzyuenune tparncpopmaropa.

Hccnenopanue mEpEMEHHOrO TOKA Yepe3 IOCIEAOBATEIBbHO COEAUHEHHBIC
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHuTHOTO pe30HaHCA.

UccnenoBanue paboThl MCTOUHUKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmMpOMAZHUNIHbBLE G0JIHbI.

Mexannueckue BOJIHBI, YCIOBUA MX pacnpocrpaHenus. Ilomepeunsie wu
MPOJOJIbHBIE BOJIHBL. [lepros, CKOpOCTh paclpoCTpaHEHHs U JJIMHA BOJIHBL. CBOMCTBa
MEXaHUYECKUX BOJIH: OTpaKE€HUE, IpesioMiIeHre, UHTepdepeHtus u Audpakius.

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

[ITymOBOE€ 3arpsi3HEHUE OKPYIKAOLIEN CPEBI.



DONEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUSI M3IMy4YEHUS DJICKTPOMATrHUTHBIX BOJH.
B3anMHas opreHTalusi BEKTOPOB B JJIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEJIOMIIEHUE, MOJISIpU3aLus,
uHTepdepeHIus u qudpaxims.

[IIkana SJIEKTPOMATrHUTHBIX BOJIH. [IpUMEHEHHE »IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIBI paguOCBsI3U U TeNeBUACHUS. Paninonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyueckue ycTpolcTBA UM IPAKTHUYECKOE IPUMEHEHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTBI, pajap, pajAuoNpUEMHUK, TEJIEBU30p, aHTeHHa, TeiedoH, CBU-mneus,
yIBTPa3BYKOBas IMArHOCTUKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pazoBaHue U pacIPOCTPAHEHHE MOMEPEUHBIX U MPOJAO0IbHBIX BOJH.

Kone6mromieecs Teno kak UCTOYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

Habmonenue oTpaskeHus U NpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnm u qmudpakiini MEXaHUYECKUX BOJTH.

AKYCTHYECKHI pE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IPUMEHEHHE.

Habmoenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM U 4aCTOTOMN
KoJie0aHui.

HccnenoBanne CBOWCTB 3JEKTPOMAarHUTHBIX BOJH: OTPa)XEHUE, IPEIOMIIEHUE,
noJispu3anus, 1uppakuus, THTEpPEpeHIIHs.

Oo6HapyxeHue nHGPaKPaCHOTO U YIAbTPahUOIETOBOIO U3ITyUESHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

N3yueHue napamMeTpoB 3ByKOBOIl BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM MIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pACIPOCTPAaHEHHE CBETa B OAHOpPOAHOM cpene. Jlyu csera.
To4eUyHbIN UCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKkOHBI OTpakeHus cBeTa. llocTpoeHue wuzoOpakeHUl B
miockoMm 3epkaie. Chepuyeckue 3epkaa.

[Ipenomnenue cBera. 3akoHbI MpPEIOMJIEHHUS CcBeTa. AOCOIOTHBIN MOKa3aTesb
npenomMieHuss. OTHOCUTENbHBIN TOKa3aTelb npeaomiieHus. I1ocToSHCTBO 4acTOThI cBETa
Y COOTHOILIEHHE JUJIMH BOJIH MPH NEPEXOAE MOHOXPOMATHYECKOTO CBETA YEPE3 IPAHUILY
paszeina IByX ONTHYECKHUX CPEL.

Xon nyueii B mpusMme. ucnepcus ceera. CiioxHbIN cocTaB Oesioro ceera. L[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. lIpenaenbHbIl yrojll MOJHOTO BHYTPEHHETO
OTPaXKEHUS.



Cobuparonine u paccenBaromue JUH3bl. ToHKas nuH3a. POKYCHOE PacCTOSIHUE U
ONTHYECKas CUJla TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSIHHS TOHKOM
chepudecKoil IMH3BI OT €€ TeOMETPHUH U OTHOCHTEIILHOTO TTOKA3aTelIs MPEIOMIICHUS.

dopmyJia TOHKOH JIUH3bL. Y BEJIMYECHUE, 1aBAEMOE JINH30M.

Xoa nyda, OpOLIEAUIErO JIMH3Y [0 IPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOU
ontrueckoit ocu. [TocTpoenne n300pakeHnit TOUKH U OTpE3Ka MPSMON B COOMPAIOIITNX U
paccenBarolIMX JIMH3aX U UX CUCTEMAX.

OnTtuueckue npubopsl. Paspemaromas cnocoOHocTh. [11a3 kak onTuueckas
cucTema.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONITHUKHU.

BonnoBas ontuka. MuTepdepennus cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIOBHS
HaOMIOACHUST MaKCUMyMOB M MHHHUMYMOB B WHTEPHEPEHIIMOHHOW KapTHHE OT JABYX
KOT'€PEHTHBIX UCTOYHUKOB. [IprMepbl KilacCHYeCKUX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceta. JudpakuuonHas peméTka. YciaoBUe HaOMIOICHUS TJIaBHBIX
MaKCUMYMOB TIPH TaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHn4eckre yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLIECCHI: OYKH, JIyIa, IEPUCKOIL,
doToanmapar, MHKPOCKOI, TMPOEKIMOHHBIA ammapar, MPOCBETICHUE ONTHKH,
BOJIOKOHHASI ONITUKA, TU(PAKIIMOHHAS pEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.

Hccnenosanne npesioMIIeHUs CBETA.

Ha6nronenue nojHoro BHyTPEHHET0 OTpakeHusi. Mojie1b CBETOBOIA.

Hccnenoanne xona CBETOBBIX IMyYKOB Y€peE3 IUIOCKOMAPAIIIEIbHYIO TUIACTUHY U
MPU3MY.

HccnenoBanue cBOWCTB U300paKeHH B TMH3AX.

Mopenn MUKpocKomna, TEJIECKOIa.

Habmronenue natepdepeHnu cpera.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

Nzydenne nudpakimOHHON peréTKH.

Habmronenue nudpakiimoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nonspusamnuu cBeTa.

[IpumeHeHure MOASTPOUIOB JIJIs U3YUCHUSI MEXAHUUECKUX HATIPSAKEHUM.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3MepeHune nokazaress npeoMJIeHUs CTEKIa.

HccnepoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUSL OT BellecTBa (Ha mpumepe
KUJIKUX JIMH3).



N3mepenne poKyCHOTo pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonydenune n300paxxeHus: B CUCTEME U3 TNIOCKOTO 3epKaja U JIMH3BI.

[Tonydenue n300paxeHus: B CUCTEME U3 ABYX JIMH3.

KoHcTpyrnpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nronenue nudpaxuuu, THTEpPEPEHIIMH U MOISPU3ALUU CBETA.

N3ydenue nonsipu3alvu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH JIUAIIEKTPHKA.

N3yuenne naTepdepeHITNN JIa3epHOTO U3ITyYCHUS Ha IBYX IIEIISX.

Hab6nronenue aucnepcuu.

Hab6nronenue u uccienoBanue AudpakiiiOHHOTO CIEKTPa.

W3mepenue irHbI CBETOBOW BOJIHBI.

[TonyueHnue crekTpa W3IY4YCHHUS CBETOAMOJA MPH TOMOIIU JU(PAKIIMOHHON
PELLIETKH.

Pa3nen 6. OcHOBBI CIeNUAIbHON TEOPHUHU OTHOCUTEIHLHOCTH.

['pannupl npUMEHMMOCTH Kiaccuyeckol MexaHuku. I[locTynaTel cnenuanbHON
TEOPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoBanus Jlopenma. YcioBue
NpUYUHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE BpPEMEHU U
COKpAILEHUE JIJTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChI C SHEPTUEH U UMITYJIbCOM PEJISTUBUCTCKOMN YaCTULIbI. JHEPIUs MOKOSI.

TexHuyeckre yCTpPOMCTBA U  TEXHOJOTHMYECKHME TIPOLIECChl:  CITyTHUKOBBIE
MIPUEMHUKH, YCKOPUTEIH 3apsKEHHBIX YACTHII.

Y4yeHnueckuit SKCIIepUMEHT, J1a00paTOpHbIe PabOThI, MPAKTUKYM.

Omnpenenenre UMITyJIbca U SHEPTUU PENATUBUCTCKUX yacTull (o Qororpadusm
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TIOJIE).

Pazgen 7. KBanToBasi pusunka.

Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBecHOE TeIIOBOE M3TyUueHUE (M3IydeHUue adCOIMIOTHO YEPHOTO Tea). 3aKOH
cmemieHus Buna. ['unoresa [limanka o kBaHTax.

@DoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dororpdexr. Ompitet A. I'. CronmeroBa. 3akoHbl (oTodddekra. YpaBHEHUE
OiammTeitHa 11 hotodddexra. «KpacHas rpanunay gotosrddekra.

JlaBnenue cBeta (B YaCTHOCTH, JIaBJIEHHWE CBETa Ha aOCOJIOTHO MOTIOLIAOILYIO U
a0COJIIOTHO OoTpaxaromryto moBepxHocts). OnbiTel [1. H. JIebenena.

BosHoBsle cBovicTBa yactuu. Bomuel ne bpoinna. [Inuna BonHbl ne bpounnsa u
pa3Mepbl 00JIaCTH JIOKaJIM3aluu JBIKYLIEHCs 4YacTuilbl. KoprycKymiasipHO-BOJTHOBOM
nyanusMm. JJudpakius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka wusmepenuii B Mukpomupe. COOTHOIICHHUS HEOMpPeaeTIEHHOCTEN
['eitzenOepra.



TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI:  CHEKTPOMETP,
¢boTOorIeMEHT, POTOAATUNK, TYHHEIBHBIN MUKPOCKOII, COTHEUHAs 6aTtapesi, CBeTOAUO.

Hemoncmpayuu.

®oT03(¢deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHEMIHETO (oTodhdeKTa.

UccnegoBanne  3aBUCHUMOCTM  CONPOTHUBIICHUS  IOJIYHIPOBOJHUKOB oT
OCBEILICHHOCTH.

CBeToauo.

Conueunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HccnenoBanue gporopesncropa.

N3mepenne mocrossaHoM [lmanka Ha ocHOBe uccienoBanus Gporodrddexra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSIAKEHUS.

Tema 2. Duzuka amoma.

OneITBl 0 UCCJIENOBAHHUIO CTpOeHHs aroMma. I[lnaHerapHas wmonens aroma
Peszepdopna.

[Toctynarer bopa. U3nydenne u mormouieHue (HOTOHOB MpPU MEpexoie aToMa ¢
OJIHOTO YPOBHSI SHEPTUHU HA IPYTOM.

Buapl ciektpoB. CiekTp ypOBHEN SHEPTUM aTOMa BOAOPOAA.

CnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.

TexHnueckne yCTpOMCTBA U TEXHOJIOTHUYECKHE MPOLECCHI: CIIEKTPAIbHBIN aHAIN3
(cekTpockoI), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopna.

Habmonenue nuHeRvaTbIx ClieKTPOB.

Y CTpOMCTBO U AEUCTBUE CYETUMKA HOHU3UPYIOIIMX YACTUL.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HaOmronenue nuHeHyaToro crekTpa.

HccnenoBanue cCrekrpa pa3peKEHHOIO aTOMapHOTO BOJOPOAA M H3MEPEHHUE
nocrosinnon Punbepra.

Tema 3. Quzuka amomno2o A0pa u INEMEeHMAPHBIX YACMUY.

Hyxnonnas monens siapa I'eiizenoepra—HBanenko. 3apsa sapa. MaccoBoe 4nciio
sapa. U30Torsbl.

PagnoaktuBHOCTh. Anb(a-pacnan. DIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacma.
'amma-usnyudenue.

3aKOH paJIMOAaKTUBHOIO pacmajaa. PaguoakTuBHbIE H30TONBI B Ipupoe. CBolicTBa
MOHU3HUPYIOIIETO HW3Iy4YeHUs. BiusHWE pPaguOAaKTHBHOCTH HA JKUBBIE OPraHU3MBI.
EcrectBennsbiit hoH nuznydenus. Jlozumerpusi.

DHeprus CBS3M HYKJIOHOB B sifipe. SAnepubie cubl. Jlegext macch sapa.



Anepusie peakuuu. [enenne u cunte3 saep. Anepusie peaktopsl. [Ipobrembl
YIPaBJISIEMOr0 TEPMOSAEPHOIO CHHTE3a. DKOJOTMYECKUE ACHEKThl Pa3BUTHUS SAECPHOU
DHEPIreTUKH.

Merons!l perucTpauuu U UCCIIEIOBAHUS 3JIEMEHTAPHBIX YACTHIL.

@yHIaMEHTAJIBHBIE  B3aUMOACUCTBUA. bapuHOHBI, ME30HBI U  JICOTOHBI.
[IpeacraBnenue o CranmapTHOi Moaenu. KBapk-TJIFOOHHAst MOJENb aIpOHOB.

®usuka 3a npenenamu CrangapTHoid Moaenu. TEMHas MaTepust U TEMHAsI SHEPIHSL.

EnuHCcTBO m3nyecKoil KapTUHBI MUpa.

TexHuueckue yCTpOMCTBa M TEXHOJOTMYECKUE IPOLECCHI: JO3UMETP, Kamepa
BunecoHa, siaepHBIi peakTop, TEPMOSAEPHBIM peakTop, aToMHas OomO0a, MarHUTHO-
pe30HaHCHAsE ToMOrpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paaoakTUBHOIO (pOHA C MCIOJIb30BAHUEM J03UMETpA.

Pa3pnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH.

Oranbl pa3BUTHS acTpoHOMMH. [IpHKIagHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE
acTpoHOMHUU. [I[puMEHNMOCTD 3aKOHOB (PU3UKHU AJIs1 OOBSICHEHHS TPUPOIBI KOCMUYECKUX
OOBEKTOB.

Meronsl  acTpoHOMMYECKMX — HccaenoBaHuil.  COBpPEMEHHBIE  ONTHUYECKHE
TEJIECKOIIbI, PaJHOTENIECKOIIbI, BHEATMOC(EpHAsk aCTPOHOMHUS.

Bun 38€3nH0r0 HeOa. Co3Be3nus, sipKue 3BE3/bl, INIAHETHI, UX BUANMOE JBHKEHUE.

Conneuynas cucrema.

Connue. ConHeunas akTUBHOCTb. Mlctounuk sHeprun CoJiHIA U 3BE3 .

3BE31bI, UX OCHOBHBIC XapaKTEPUCTUKU. /[narpamma «CHEKTpanbHBIA KJIacc —
CBETUMOCTBY». 3BE3[bl TIJIABHOM MOCIEAOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETMMOCTB» JUIS 3BE3] INIABHOM MOCJIEIOBATEIBHOCTH. BHyTpeHHEe cTpoeHue 3BE3.
CoBpeMeHHBIE IPEICTABICHUS O IIPOUCXO0KICHUN U 3Boaronny CoJiHIa U 3BE31. DTaribl
JKU3HHU 3BE3/.

Mneunsiii [1yTe — Hama ["anaktuka. [lonoxenue u asmxenue ConHua B ['anakTuke.
Tunel ranakTuk. PaguoranakTuku v kBazapbl. UEpHBIE ABIPHI B ApaxX raJaKTHK.

Bcenennas. Pacmupenne Bcenennoit. 3akon Xa606ma. Pasberanue ranmakTwk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3ITyUEHHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Habmtonenust 3BE31HOTO Heba HEBOOPYKEHHBIM IJIa30M C HCIOJIb30BAaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN IJIs1 ONpEAESICHUs MOJIOKEHNUs HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHbIE cO3Be31us1 CEeBEPHOro MOJyIAapUs U APKUE 3BE3BI.

Hab6nronenus B Teneckon JIyHbl, MIaHET, TYMAHHOCTEHN U 3BE3HBIX CKOTUICHHM.



Du3uYeCKU NPAKTUKYM.

Croco6bl m3MepeHuss (PU3NYECKUX BEIMYMH C HUCIOJIB30BAHUEM aHAJIOTOBBIX M
U(POBBIX H3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIJIIOTHBIE M OTHOCHUTENIbHbIE TMOrPEIIHOCTH HM3MEpPEHUN (PU3NYECKUX BEIHYUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHU, UCCIEIOBAHUNA 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH, NPOBEpPKa NPEIJIOKEHHBIX TUMOTe3 (BBIOOp U3 paboOT, ONMUCAHHBIX B
TEMaTUYECKUX pas3fenax «YUYEHWYECKU OKCIEPUMEHT, J1abopaTopHbie paboThI,
MPAKTUKYM ).

006001 aonIee NMOBTOPEHUE.

OO6o0menrne W cucTemMaTH3alds CoJep)KaHusi pas3aenoB Kypca «MexaHukay,
«MonekynspHas Qu3MKa U TEPMOAMHAMHKA», «IDIeKTpoanHaMmuka», «Konebanusa u
BOJIHB», «OCHOBBI CIEIMAIBHOW TEOPUU OTHOCUTEIbHOCTH», «KBaHTOBas (usukay,
«NeMEHThI aCTPOHOMUHU U ACTPOPUIUKI.

Ponw ¢husmku v aCTpOHOMUHU B SIKOHOMHYECKOU, TEXHOJIOTHYECKOU, COITUATbLHON 1
ATHYECKON cdepax NesTeTbHOCTH uYeJIOBeKa, POjb U MECTO (PU3MKU M aCTPOHOMHUH B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, 3HAYCHHUE ONMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
0OBSICHUTEIILHON U TPOTHOCTUYECKON (QyHKINI (hHU3UYECKOU TEOPUH, POJIb (DU3NUECKOM
Teopur B (OPMHUPOBAHUU TMPEACTABICHUN O (QU3NYECKONM KapTUHE MHpA, MECTO
¢u3znueckoil KapTHHBI MHUpa B OOIIEM pSAIYy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJICTAaBICHUIN O IPUPOJIE.

MexnpeaMeTHble CBS3H.

N3yuenue kypca ¢pusuku yriyOsn€HHOro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
y4E€TOM COJEPIKATETBHBIX MEXIPEIMETHBIX CBA3EH ¢ KypcaMu MaTEMaTUKH, OMOJIOTHH,
XUMUH, Teorpad v ¥ TEXHOJIOTHH.

Meosicnpeomemnovle noHaAmuUs, CA3AHHbBIE C U3YUEHUEM MEMO006 HAYUHO20
no3HaHuA: SBIICHUE, HAYYHbIN (QakT, runotesa, puznueckas BEIMYUHA, 3aKOH, TEOPUS,
Ha0I0ZICHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJENb, W3MEpPEHUE, MNOTPEIIHOCTU
U3MEpEHMH, U3MEepUTENbHbBIE TPUOOPHL, LU POoBas J1a00paTOpHUs.

Mamemamuka: penieHre CUCTEMbl ypaBHeHUN. TpuronomeTpudeckue QyHKIIH:
CUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO.
BekTopel M MX NPOEKUMH HAa OCH KOOPJAHMHAT, CJOKEHUE BEKTOPOB. [Ipom3BoaHbIe
aneMeHTapHbIX QyHkiui. [Ipu3Haku mogoOust TpeyroJbHUKOB, ONpPEEICHUE TIOIIAIN
IIOCKUX GUryp u o0bEma Tel.

Buonozua: snextpuyeckue sSIBJICHU B )KUBOM MPUPOJE, KoJebaTeabHbIe ABIKECHUS
B JKMBOW NPUPOJE, HKOJOTHUYECKME PHUCKU IIPU IPOU3BOJICTBE AIIEKTPOIHEPTHUH,
ANEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAOIIEN CPEibl, YIbTPa3ByKOBAsI JTUAarHOCTUKA B
MEJMLIHUHE, ONITUYECKUE SBJICHUS B )KUBOU MPUPOJIE.



Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAITTNYECKasi CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIEKTPATIbHBIN aHaJIH3.

T'eocpaghua: marHuTHBIE TONIOCA 3E€MJIM, 3aJIeKH MArHUTHBIX pyA, (PoTochEMKa
3eMHOM TTOBEPXHOCTH, cericMorpad.

Texuonozua: UpUMEHEHHE  TOCTOSHHBIX  MAarHUTOB,  AJIEKTPOMArHMTOB,
ANIEKTpOABUraTeNb SIKOOH, reHepaTop MePEeMEHHOr0 TOKa, MHAYKIIMOHHAS Te4b, JIUHUU
AIIeKTporTepeaay, 3JIEKTPOJBUTATeNb, pagap, PaJuONpPUEMHUK, TEJIEBH30p, AHTEHHA,
tenedon, CBU-neus, yapTpa3ByKoBast IMarHOCTHKA B TEXHHUKE, IPOEKIIMOHHBIH anmapar,
BOJIOKOHHAsl OITHKA, COJHeYHas Oarapes, CIyTHUKOBbIE MPUEMHUKHU, SAepHAas
HHEPreTUKa M SKOJIOTUYECKHE aCIEeKThI €€ Pa3BUTHA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA HPOI'PAMMBI 11O
POU3UKE HA YPOBHE CPEJHET'O OBLIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE Pe3yJbTAThl OCBOCHHUS yueOHOro mnpenmera «DU3UKay TOJKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalONMIMXCS  PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOM BHYTPEHHEW TO3MIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpUEHTALIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOUIUX TPAAUIIMOHHBIM
LEHHOCTSIM POCCUHCKOro 00IlecTBa, PACHIMPEHUE >KU3HEHHOIO ONbITa W OMbITa
JNEATENPHOCTH B IMPOLECCE pealn3allii OCHOBHBIX HAIIPABICHUNA BOCIHUTATEIBHOU
JNEATEIBHOCTH, B TOM YUCJIE B YACTH:

IrPasKIAHCKOT0 BOCIIUTAHMSA:
e CcOPMUPOBAHHOCTH I'PAXKIAHCKOW MO3ULIUU O0YyHAIOUIErocs Kak aKTUBHOIO U
OTBETCTBEHHOTO YJ€HA POCCUKUCKOT0 OOIIECTBA;
e TMPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEYECKUX  T'YMAaHUCTHUYECKUX U
JEMOKPATHUYECKHUX LICHHOCTEW;

e TOTOBHOCTh BECTH COBMECTHYIO JESITEIBHOCTh B HMHTEPECAX TIPAXKIAHCKOIO

o0l11ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTENbHON OpraHu3allnu;

e YMEHHE B3aUMOJECHUCTBOBATH C COUUAIIBHBIMA HUHCTUTYTAMH B COOTBETCTBUHU C UX

(GYHKIUSIMU ¥ HA3HAYCHHUEM;
e TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU €SI TENBHOCTH.
NATPHOTHYECKOI0 BOCIIMTAHUA:
e cOPMUPOBAHHOCTH POCCUHUCKOM I'paKJaHCKON UACHTUYHOCTH, NAaTPUOTU3MA;
e IICHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTUKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
e c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBEICHNUS;



e CIOCOOHOCTH OIICHWBATHh CHUTYaIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh Ha MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B
NESATEIbHOCTU YYEHOI0;

e OCO3HAHME JJMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYUBOTO OYIyIIETO.

ICTETUYECKOT0 BOCTIMTAHMS:

e OCTETUYECKOE OTHOIICHHWE K MUpPY, BKIIOYAs 3CTETUKY HAYYHOTO TBOPUYECTBA,

IpHUCYIIET0 (PU3NIECKON HAyKe.
TPYAOBOr0 BOCTIMTAHUS:

e HWHTEpPEC K pa3IudHbIM chepam mpodheCcCUOHATLHON NeSTEIbHOCTH, B TOM YHUCIIC
CBSI3aHHBIM C (DM3MKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynmyiei mpoeCcCuu 1 pealn30BbhIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

e TOTOBHOCTH M CIIOCOOHOCTH K OOpPa30BaHMIO M CaMOOOpa30BaHMIO B 00JIaCTH
(bU3HUKY HA TPOTSHKECHUH BCEH KU3HHU.

IKOJOTHYECKOT0 BOCTIMTAHMA:

e c(OPMUPOBAHHOCTH DIKOJIOTHUECKOW KYJIbTYphl, OCO3HAaHHE TI00ATHLHOTO
XapaKTepa SKOJOTUYECKUX TIPOOIeM;

e IUIAHMPOBAHUE U OCYIIECTBJICHHUE JCUCTBHUIM B OKPYXKAIOUIEH CpPEAE HA OCHOBE
3HAHUSA 1eJIe yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

e PACIIMPEHHE OMBITA IEATEITHHOCTH IKOJIOTUISCKON HAMPABICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 1o (Pu3uKe.

HEeHHOCTH HAYYHOT0 MO3HAHMA:

e Cc(hOpMHPOBAaHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKH;

e OCO3HAHHE [ICHHOCTH HAYYHOMU JIeATEIbHOCTH, TOTOBHOCTH B TIPOIECCE U3YUCHUS
(U3UKHA OCYIIECTBIIATh TMPOEKTHYIO M HCCIEIOBATEIBCKYIO JEATEIHLHOCTD
WHAWBUIYAIBHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE el CTBUS
Ba3oBble Jijornyeckue 1eiicTBUA:
e CaMOCTOSTEIHLHO dbopMyIUpOBATH u AKTyaJIu3upOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONpENEsATh LEIU AEATCIBHOCTH, 3a/aBaTh IAPAMETPbl U KPUTEPUU HX
JIOCTHKEHHS,
e BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMbIX (PHU3UYECKUX
SIBJICHUSIX
e paspabaThiBaTh TUIAH DPENICHHS MPOOJEMBI C YYETOM aHajanu3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPHUATbHBIX PECYPCOB;



BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YyJILTATOB
LIEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUN AEATEIBHOCTH;

KOOPJMHHUPOBATH U BHITIOJIHATH padOTy B YCIOBUSX pPeajbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOI'O B3aUMOJEHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPU PELIEHUH KU3HEHHBIX IPOOIIEM.

Ba3oBblie ucciienoBarejLcKue JelCTBUSA.

BJIQ/IETh HAyYHOM TEPMHUHOJOTHEH, KIIOUYEBHIMU TMOHATUSMU U METOJaMU
(bU3nUeCcKor HAYKU;

BJIaJICTh HABBIKAMH y4eOHO-MCCIIE0BATEIbCKON M MPOEKTHOW AESITEIbHOCTH B
o0acti GU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETIbHOMY TTOUCKY
METOJIOB pEIICHU 3a7a4 (PU3MUECKOTO COACPKAHUSI, TPUMEHEHUIO PA3IUYHBIX
METO/IOB MIO3HAHUS;

BIaJETh BUIAMU JEATEIbHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpIpETalid, NMPeoOpa3OBaHUI0 U NPUMEHEHHIO B PA3IMYHBIX Y4YEOHBIX
CUTYyalUsX, B TOM YUCJIE MIPHU CO3JaHUH YUeOHBIX IPOEKTOB B 001aCTU (DU3HKH;
BBISIBJISITh NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalU3WpOBaTh 3ajady,
BBIIBUTATh TUNIOTE3Y €€ pEelIeHUs, HaXOAUTh apryMEHTHI JUIsl JOKa3aTellbCTBa
CBOUX YTBEPXKICHUI, 3a1aBaTh MapaMeTpbl U KPUTEPUH PELLICHHUS;
aHAM3UPOBATH MOIYUYECHHBIC B XOJI€ PEIICHUS 331a4ll Pe3yJIbTaThl, KpUTUYECKU
OLICHHUBATb UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;
CTaBUTh u (opMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEILHOU
AeSITeIbHOCTH, B TOM YUCIIE IPU U3yUeHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIHsIM, OLIEHUBATh IPHOOPETEHHBIN OTIBIT;

yMETh TEPeHOCUTh 3HaHUS 1O (U3MKe B TMPAKTUYECKYIO O0JIACTh
KU3HEACSITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBbIE UEH, IIPEAJIaraTh OpUTrHHAIbHBIE TIOAXO0/IbI U PELICHNUS;
CTaBUTb NPOOJIEMBI U 33]]a4H, TOMYCKAIOUINE albTePHATUBHBIC PEIICHNUSI.

Pabora ¢ unpopmanmeii:

BJIQJICTh HaBBIKAMH IOJTY4YCHHsS] WH(pOpMAIUU (HU3HUECKOTO COJICPIKAHUS W3
HMCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIIATH ITOWCK, aHAIU3,
CHUCTEMATH3AlMI0 U MHTEPIPETAMI0 HHGOPMALIMK Pa3IMYHbIX BHIOB U (OPM
IPEICTABIICHNUS,

OIICHUBATH JJOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOJIb30BAaTh CPEACTBA MH(OOPMAIIMOHHBIX 1 KOMMYHHKAIIHOHHBIX TEXHOJOTUH
B PCIICHHH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OpPraHM3aIl[MOHHBIX 3a1a4 C
coOroicHHeM TpeOOBaHMK JPrOHOMHMKH, TEXHHKH OC30IMaCHOCTH, TMTHCHBHI,
pecypcocOepeKeHusi, MPABOBBIX M STHYECKHX HOPM, HOPM HH(OPMAIMOHHON
0e30MacHOCTH;



CO3/1aBaTh TEKCThI (PU3UUECKOTO COACPKAHUS B PA3TUUHBIX (popmarax ¢ ydéTom
Ha3Ha4YeHUs MHPOpPMAIMU M IIeJIeBOMl ayJUTOPUH, BBHIOMpas ONTHUMAIIbHYIO
dbopMy mpeacTaBlIeHUs U BU3yaIU3AlHH.

KoMmyHnKkaTHBHBbIE YHMBeEpPCAJbHbIE Yy4eOHbIe 1eHCTBUS:

OCYILIECTBIIATH OOIIEHUE HAa YPOKax (PU3UKU M BO BHEYPOUHOM NESATEIHLHOCTH;
pacrno3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIMi U CMATYATh KOH(MIUKTHL;
pa3BEPHYTO M JIOTUYHO H3JAratb CBOIO TOYKY 3pPEHHS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M MCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WMHIUBHUIYaTbHON
paboTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEHCTBUIl € yd&€TOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEN Ka)/I0T0 WIEHA KOJIJICKTUBA;

NpUHUMATh  LEJIM  COBMECTHOW  JESTENbHOCTH, OpraHU30BbIBAaTh U
KOOPIMHUPOBATh JEHCTBUS MO €€ MOCTH)KEHHUIO: COCTAaBJIATH IUIAH JIEHCTBHIA,
pacrnpenenarTb pojid ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYKIaTh Pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHHMBATh KaYECTBO CBOETO BKJIAJla M KaKJOT0 y4aCTHHKAa KOMaHJbI B OOIIUI
pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TIPOEKTHI, OIIGHWBaThb WUAEH C TMO3UIHMA HOBU3HBI,
OpPUTHHAIILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBIISITh MO3UTHUBHOE CTPATETMUYECKOE TOBEJACHHE B  PA3NUYHBIX
CUTYAIUSX, IPOSBIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepPCcaJbHbIE YueOHbIe 1eliCTBHUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh TO3HABATENbHYIO ACSITENbHOCTh B 00JIaCTH
(GU3MKN M acCTPOHOMHH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIHUPOBATH
cOOCTBEHHEIC 3a/]a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELIEHUS paCUETHBIX M Kau€CTBEHHBIX 3a/a4,
IUIaH BBIMOJIHEHHUS MPAKTHUYECKOM pabOThl ¢ Y4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO MIPEIMETa Ha OCHOBE JIMYHBIX [TPEANOYTEHUN;
JeNaTh OCO3HAHHBIM BbBIOOpP, AapryMEHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHHUBATbH MTPHUOOPETEHHBIN OTIBIT;

CII0COOCTBOBATh (DOPMHUPOBAHUIO U MPOSIBICHUIO SPYAULMH B 001acTh (PU3MKH,
IOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTpOJ'Ib, SMOIHMOHAJIbHbINA HHTEJJIEKT:



JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHBBI B JIE€SITEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIa/IETh HABBIKAMH MO3HABATENbHOM pe(IeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX
JNENCTBUI U MBICIUTENBHBIX IMPOLECCOB, UX PE3YIBTATOB U OCHOBAHUI;
UCIIOJIb30BaTh MPUEMBI pediIeKCHH sl OLEHKU CUTYyalllH, BbIOOpa BEPHOIO
peLIeHUS;

YMETh OLEHHBaTh PUCKHM M CBOEBPEMEHHO MPUHHUMATh PELICHHS @O0 HUX
CHIKEHHUIO;

OPUHUMATh MOTHMBBI M apPryMEHThl JPYIMX [pPU aHalu3€ PE3yJbTaTOB
NEATEIIbHOCTH;

NPUHUMATD ce0sl, MOHMUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MpPUHUMATh MOTHUBBI M apPryMEHThl JAPYrUX T[pU aHAJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

pU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mporiecce TOCTHKEHUS JIMIHOCTHBIX PE3yJIbTATOB OCBOCHUS IMPOTPAMMBI 110 (DU3HKE
JUTSL YPOBHSI CpEHEro 00IIero oOpa3oBaHUs y OOYYaIOIIUXCS COBEPIIEHCTBYETCS
SMOIMOHAIBHBIN HHTEUICKT, TIPEIOJIArafoIInid C(hOPMHUPOBAHHOCTE:

CaMOCO3HAHU$, BKJIIOYAIOUIETO0 CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIILHOE
COCTOSIHUE, BHMIETh HANpPABICHHUA pPAa3BUTHA COOCTBEHHOH SMOLMOHAIBLHON
cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBaHMs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJIEHHE, CHOCOOHOCTh aJanTHPOBAThCAd K
HMOLMOHATIBHBIM U3MEHEHUSM U MIPOSBISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOUICH CTpeMJICHHE K JOCTIKEHHIO LENU U
yCrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JEMCTBOBATh, UCXOMAS U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHHE
ApYTuX, YYUTHIBaTh €r0 NpPU OCYIIECTBICHHWU OOIIEHHS, CHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCThH BBHICTPAWBATh OTHOILIEHUS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTh KOHPIUKTHL.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenusi B 10 Knacce npenMeTHble pe3yJbTaThl Ha YIITyOJIEHHOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaOIUXCsl YMEHUI:

IOHUMATh POJib (PU3UKU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, IKOJIOTMUYECKOH,
COLIMAJIbHOW M ATHYECKOM cepax AESITeTbHOCTH YeJIOBEKa, POib U MECTO
(¢u3MKM B COBPEMEHHOW HAay4YHON KapTHMHE MHpa, 3HAUYEHHE OMHCATEIHHOH,



CUCTEeMATU3HUPYIOIIeH, OOBSCHUTENIBHOM U  MPOTHOCTUYECKOW  (yHKIUH
bu3znueckoil TeOpUH — MEXaHUKHU, MOJIEKYJISIPHON (PU3UKH U TEPMOJIUHAMUKH,
poJiib (PU3MYECKO TEOpuH B (POPMHUPOBAHUM MPEACTABICHUN O (QU3MUECKOU
KapTUHE MUPA;

pasznuyaTh YCJIOBHS MPUMEHUMOCTH MOJENe (DU3MYECKUX Tel W MPOIECCOB
(sBNEHUI): WHEpIMATbHAS CUCTEMa OTCYETa, abCOMIOTHO TBEPAOE TEIIo,
MaTepuagbHas TOYKa, PABHOYCKOPEHHOE JBI)KEHHE, CBOOOJHOE TaJICHUE,
a0bcoyIfoTHO  yripyrast  jnedopmariusi, aOCOMIOTHO yIpyroe u abCOJIOTHO
HEYIIPyTO€  CTOJIKHOBEHMS, MOJEIM Tas3a, JKUAKOCTA MW  TBEPAOIO
(KpUCTAINTMYECKOT0) Teja, WACANbHBbIA a3, TOYEYHBIA 3apsij, OJIHOPOIHOE
AIEKTPUYECKOE T10JIE;

pa3ianyaTh yCIOBUs (TPaHUIbI, 00JACTH) MPUMEHUMOCTU (PU3UUYECKUX 3aKOHOB,
MOHUMATh BCEOONINI XapakTep PyHIaMEHTaIbHbBIX 3aKOHOB U OIPAaHUYEHHOCTh
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH MEXaHUYECKUE MPOLECCHl U ABICHUS, UCTIOIb3YS
OCHOBHBIE MOJIOKEHHS U 3aKOHBI MEXAHUKU (OTHOCUTEIIBHOCTh MEXAHHUYECKOTO
ABWOKeHUS,  (OpMysdbl ~ KMHEMAaTHKU  PaBHOYCKOPEHHOTO  JBIKEHHA,
npeoOpazoBanus ["anumnes Ajigs CKOPOCTH W NepeMmelleHus, 3akoHbl HbroToHa,
NPUHLHUI OTHOCUTENIBHOCTH ['anmuies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBI
COXPAHEHHUS MMIIYyJIbca M MEXAaHUYECKOW SHEPruu, CBsA3b PabOThl CHIIBI C
U3MEHEHUEM MEXaHUYECKOM SHEPTHH, YCIOBUS pABHOBECHS TBEPAOTO TEINA), IPU
ATOM HCIIOJIB30BaTh MATEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCIIOBHUS
MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB: MpeoOpazoBanuii ['amuiesi, BToporo u
TPEThEro 3akoHOB HbIOTOHA, 3aKOHOB COXPAHEHUS UMITYJIbCA U MEXAHHYECKON
SHEPIUH, 3aKOHA BCEMUPHOTO TSATOTEHUS;

aHAJIM3UPOBaTh M OOBSICHATH TEIUIOBBIE MPOILIECCHl U SBICHUS, HCHOJIb3YS
ocHOBHbIe ToyiokeHHs: MKT u  3akoHBI MOJEKYJISIpHOM  (UBUMKH U
TEPMOJMHAMUKH (CBSI3b JaBJICHUS HICATLHOIO Ir'a3a co CpeHEN KHHETUYECKON
DHEPruey TEIUIOBOTO [JBW)KEHUS W KOHIIEHTpPAUMeHW €ero MOJIEKYJ, CBS3b
TEMIIEpPaTypbl BEIIECTBA CO CPEIHEW KHHETUYECKOW DJHEPrUeU TENI0BOTO
JIBWKECHUS €r0 YAaCTHUL, CBS3b JABJICHUS HICAJBHOIO ra3a ¢ KOHLEHTpaLMER
MOJIEKYJI M €r0 TeMIlepaTtypol, ypaBHeHue MenaeneeBa—KianelipoHa, nepBblit
3aKOH TE€PMOJIMHAMUKH, 3aKOH COXPAHEHHUs PHEPrUHU B TEIUIOBBIX IMPOIIECCax),
IIPM 3TOM HCIIOJIb30BaTh MATEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBaTh
YCIIOBHS IPUMEHUMOCTH ypaBHeHUsI MeHeneeBa—KnarneiipoHna;
aHAIM3UPOBATh U OOBICHATH DJECKTPUUYECKUE SIBICHHS, UCIOJIb3Ys OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI JIEKTPOJIMHAMUKH (3aKOH COXPAHEHMS IJIEKTPUUECKOTO
3apsiia, 3aKkoH KyJoHa, HOTEHIMaNbHOCTb JIEKTPOCTATUYECKOTO MOJIS, IPUHITUI
CyNEPHO3ULIMM  JJIEKTPUYECKUX IIOJEH, IIPU OTOM yKasplBasg YCIOBUSA



pUMEeHUMOCTH 3akoHa KyioHa, a Takye MpakTUYEeCKU BaXKHbIE COOTHOIIEHUS:
3akoHbl OMa JJisl yyacTKa LeNH U JJIsl 3aMKHYTOM 3JIEKTPUYECKOM 1EMU, 3aKOH
Jxoyns—Jlenua, npaBuia Kupxroga, 3akonsr @apajnes s 31eKTpoIn3a);
ONMKCHIBATh (PU3MYECKHE TIPOLECCHl U  SIBJICHUS, MCIHOJb3Yysl BEJIUYUHBI:
NEPEMEILIECHUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TE€la M CUCTEMBI TEJN, CHUIIA,
MOMEHT CWJIbI, JIaBJICHUE, MOTEHIMAJIbHAs YHEPTUsl, KUHETUYECKasl dHEPTusl,
MeXaHW4eCcKas dHEPrus, padoTa CHIIbI, IIEHTPOCTPEMUTEIHLHOE YCKOPEHUE, Chjla
TSHKECTH, CHJIA YIIPYTOCTH, CHJIa TPEHUS, MOIIIHOCTh, SHEPT U B3AUMOAECHCTBHS
Tena ¢ 3eMiéid BOMM3M €€ TOBEPXHOCTH, SHEPrus ymnpyrou naedopmaruu
MPY>KUHBI, KOJWYECTBO TEIUIOThI, a0COJIIOTHAS TemIeparypa Tena, paboTa B
TEPMOJIMHAMUKE, BHYTPECHHSISI SHEPTHS HI€aIbHOTO OJTHOATOMHOTO rasa, pabora
WJICAUTBHOTO Ta3a, OTHOCHUTEIbHAS BIAXKHOCTHh Bo3nyxa, KIIJ[ wuaeanpHOrO
TEIUIOBOTO JABUTATENIS; DJICKTPUYECKOE IMOJie, HAMPSHKEHHOCTD AJIEKTPUUECKOTO
MoJIsl, HANMPSKEHHOCTh TOJIST TOUEUHOTO 3apsiia WM 3apsDKEHHOTO Iapa B
BAKYyME€ U B JIUAJIEKTPUKE, MOTEHIMA 3JEKTPOCTATHUYECKOTO MOJIs, PA3HOCTh
MOTEHLMAJIOB, AJIEKTPOABMKYIAs CUila, CUJIa TOKA, HANpPSKEHUE, MOIIHOCTh
TOKa, DJJEKTpUYECKas €EMKOCTh IUIOCKOTO KOHJIEHCATOpa, COMNPOTHUBIICHUE
y4JacTKa IIelMu C T[OCJAe0OBAaTebHBIM U MapauieIbHbIM  COEIUHEHUEM
PE3UCTOPOB, SHEPTUS INEKTPUUECKOTO OS] KOHJAEHCATOPA;

OOBSACHITh OCOOCHHOCTH MPOTEKAaHWS (U3MYECKUX SBICHUN: MEXaHUYECKOE
JBU)KEHUE, TEIJIOBOE JBH)KCHUE 4YACTHUIl BEUIECTBA, TEIJIOBOE PaBHOBECHE,
OpOyHOBCKOE JBUWXKeHUE, Nudy3us, vcnapeHue, KUMEHUE U KOHJEHCAIMs,
IJIaBJICHUE U KPUCTAJUIN3ALMS, HAIPABJIECHHOCTD TEIIONEPEAAUH, IIEKTPU3ALINS
TEJI, SKBUIIOTEHIUAJIBHOCTh OBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;
MPOBOJIUTh HCCIIEAOBAHUE 3aBUCUMOCTH OJHON (DM3MYECKOW BEIMYUHBI OT
JIPYrofl C HCMOJb30BAaHUEM MPSAMBIX HU3MEPEHU, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCUPOBATh PE3yJbTaThl MOJYUYEHHON 3aBUCUMOCTH (DPU3NUYECKUX
BEJIMYMH B BHUJI€ TPapUKOB C yUYETOM aOCOJIOTHBIX MOTPEUIHOCTEN W3MEPEHHUH,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIEIOBaHNUS;

MPOBOJINTh KOCBEHHBIE M3MEpPEHUs (DU3NIECKUX BEJIMYWH, TIPU STOM BBIOMpATh
ONTHMAJIBHBIA METOJ W3MEPEHHUsI, OIEHUBATH A0COJIOTHBICE U OTHOCUTEIHHBIC
NOTPELIHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHUI;

OPOBOJMTH ONBITHI IO MPOBEPKE MNPEIT0KEHHON THUIOTE3bl: IJIAHUPOBATH
DKCIIEPUMEHT, COOMpPATh JKCIEPUMEHTAIBHYI0 YCTAaHOBKY, aHAJIU3UPOBATh
MOJTYYEHHbIE PE3YJIbTATHI U J€JaTh BBIBOJI O CTaTyCE MPEIJIOKEHHON TUIIOTE3bI;
coOmroaTh MpaBuia O€30MacHOrO TpyJa NP MPOBEACHUU MCCIEIOBAHUN B
paMKax y4eOHOro SKCIEpPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIIeIOBATEIbCKON U
IPOEKTHON [JEATEIIBHOCTH C HWCIIOJb30BAHUEM H3MEPUTENIBHBIX YCTPONCTB H
nabopaTopHOTO 000PYIOBAHUS;



permarh pacu€THbIC 3a7a4d C SBHO 33JaHHOW U HESBHO 3aJaHHOU (pr3mdeckoit
MOJIETIbIO: HA OCHOBAHMU aHAJIM3a yCIOBUS 0OOCHOBBIBATH BBIOOD (hH3HUECKOM
MOJIETIH, OTBEYaloleil TpeOOBaHUAM 3a/ladyd, IPUMEHATH (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJIaThl (U3MYECKUX TEOPUH NpH MCIOJIb30BAHUU
MaTEMaTUYECKUX METOJI0B PEIICHUS 3a/a4, MPOBOJAUTH PAacUE€Thl HA OCHOBAHUU
UMEIOLIUXCA JTAaHHBIX, aHAJIM3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATH METO/bI
pelIeHuUs ¢ YYETOM MOJyUYEHHBIX pe3yJIbTaTOB;

peniaTh KayeCTBEHHbIE 3a/layu, TpeOylolue MPUMEHEHUs 3HAaHUM U3 pa3HbIX
paszienoB Kypca (pU3MKH, a TaKKe MHTErpaluy 3HaHUM W3 APYTHX MPEeIMETOB
€CTECTBEHHO-HAYYHOTO  ILMKJA:  BBICTPAMBATh  JIOTMUECKYIO  IEMOYKY
paccyXJAeHU C ONIOPO Ha N3YUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3HUECKUE
SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUS] OCHOBHBIX MPUHIIUIIOB
paboThl  U3MEpPUTEIbHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOUCTB U
TEXHOJOTMYECKHUX MPOIIECCOB;

NPUBOIUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

aHAJIM3UPOBaTh M OLICHUBATh IMOCJEICTBUS OBITOBOM M MPOU3BOJICTBEHHOU
JesITeIbHOCTH YeJIOBEeKa, CBS3aHHOM ¢ (PM3MUECKUMHU TMPOILIECCaMu, C MO3UIUI
HKOJIOTMYECKON  O€30MacHOCTH,  MPEACTABICHUH O  PalMOHAIBHOM
MPUPOONOIB30BAHNH, a TAK)KE Pa3yMHOM HCIOJIb30BaHUM JOCTHXKEHU HAyKU
Y TEXHOJIOTUH ISl TaJbHEHIIIEro pa3BUTHS YEI0BEUYECKOT0 O0IIECTBA;
NPUMEHSITh pPa3inyHble CIOCOOBI pPaboThl ¢ HHPOpPMALUEH (PUZMIECKOTO
COJIEpKaHusl C UCTIOIb30BAaHIUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH,
IpU 3TOM HCIOJIb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTHH JIJIst
MOMCKa, NEepepadOTKM U TNPEIbSBICHUA Y4YeOHOM M HAyYHO-TIOMYJISIPHON
uH(popMaIuK, CTPYKTYpUPOBAHUS U MHTEPIIPETAMK UHPOPMALIUU, TIOTYy4YEHHON
U3 Ppa3IUYHBIX MCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH IMOJydaeMylo
MH(POPMALIMIO U OLICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS
3HAaHUU, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHMKA UH(OpMALINY;

NPOSBIISITH OPraHU3ALMOHHBIE U MO3HABATENbHBIE YMEHUSI CaMOCTOSITEIIBHOIO
NpUOOPETEHHs] HOBBIX 3HAHUM B MPOIECCE BBHIMOIHEHUS MPOEKTHBIX U yueOHO-
HCCIIEIOBATENLCKUX padoT;

paboTaTh B TIpYyIIE C HCIOJTHEHUEM pa3UYHbIX COLMAIbHBIX POJIEH,
IJIAaHUPOBATH Pa0OTy TPYIIbI, PALMOHAIBLHO PACTIPENCIATh ACSITENbHOCTD B
HECTaHJAPTHBIX CHUTyallUsiX, aJeKBATHO OLIEHUBATh BKJIAJ KaXIOro U3
YYaCTHUKOB T'PYMIIbl B PEIICHUE pAaCCMATPUBAEMON MTPOOJIEMBI;



e TPOABIATH MOTHBAIMIO K Oyaymied npodeccHoHaNbHON AESITEeNbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.

K xonny oOyuenus B 11 Knacce npeniMeTHbIE Pe3yJbTaThl HA YIIIyOJIEHHOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

e TOHUMATH POJb (PU3UKH B SKOHOMHUYECKOU, TEXHOJIOTHUYECKOW, COMAILHON U
ATUYECKOM c(epax IEATEIBHOCTH YEIOBEKa, pOJIb M MeCTO (U3HKH B
COBPEMEHHOM HAy4HOM KapTHHE MHUpPA, POJb ACTPOHOMHHM B IPAKTUYECKOU
NEATEIbHOCTH 4YEJIOBEKAa M JAJBHEUIIEM HAyYHO-TEXHHUYECKOM pa3BUTHH,
3HaY€HUE  OMUCATEeNbHOM,  CUCTEMATH3UPYIOLIEH, OOBSICHUTEIBHOH U
MPOTHOCTUYECKOW (YHKUUH (PU3NYECKOM TEOpUU — DIIEKTPOJUHAMUKH,
CHenuaIbHOM TEOPUH OTHOCUTEIIBHOCTH, KBAHTOBOM (DM3UKHU, pOJIb (GU3HMUECKON
TEOpUHU B (POPMUPOBAHUU MPEACTABICHUN O PU3NUECKON KapTUHE MUpPA, MECTO
¢usznyeckoil KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX E€CTECTBEHHO-
Hay4HBIX IIPEJICTABIECHUMN O IIPUPOJE;

e pa3iuuaTh YCJIOBUS NMPUMEHUMOCTU MOJeNed (PU3NYECKUX TeNl U MPOIECCOB
(sIBIEHUI): OJHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE IOJI,
rapMOHMYECKHE  KOjeOaHus, MaTeMATUYECKUH  MAasTHHUK,  HJI€albHbBIN
NPYXUHHBIA MAasATHUK, TapMOHUYECKUE BOJHBI, WJCAIbHBIN KojeOaTeIbHbIN
KOHTYp, TOHKAas JIMH3a, MOJEJIEW aTOMa, aTOMHOTIO siIpa U KBAaHTOBOM MOJEIN
CBETA;

e paznuuaTh ycJIOBUs (TpaHULIbl, 00JACTH) MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB,
IIOHMMAaTh BCEOOIMH XapakTep (yHIaMEHTaIbHbIX 3aKOHOB M OIPaHUYEHHOCTh
WCIIOJIb30BaHMUs YaCTHBIX 3AKOHOB;

e AHAMM3UPOBATH U OOBACHATH HIIEKTPOMATHUTHBIC TMPOLECCHl U SIBICHUS,
HCIIOJIb3YSl OCHOBHBIEC ITOJIOKEHUS U 3aKOHBI AJIEKTPOJANHAMUKH U CIIEHUAIBHON
TEOPUU OTHOCUTEJIBHOCTH (3aKOH COXPAHEHHUs DJEKTPUUECKOIo 3apsja, cuiia
Awmmnepa, cuna JlIopeHna, 3aK0H 3J1€KTPOMarHuTHOW MHAYKIUH, TpaBuiio JIeHna,
cBs13b DJIC cCaMOMHIYKIIMU B 3JIEMEHTE AJEKTPUUECKON IEMH CO CKOPOCTHIO
VW3MEHEHHMS CHJIbI TOKA, IOCTYJAaThl CHEHHAIBHOW TEOPUM OTHOCHUTEIBHOCTH
OliHIITeNHA);

e QAHAIM3UPOBATh U OOBICHATH KBAHTOBBIE IPOLIECCHl U SIBJIEHUS, HCIOJIb3Ys
MOJIOKEHUSI KBAaHTOBOW (u3uku (ypaBHeHUEe ODiHImTEHa 11 Pororddexra,
IEepBBIA W BTOpPOM  mocrynarsl  bopa, mNpUHOMOD  COOTHOILIECHHMS
Heonpenenénnocterr ['elizeHOepra, 3aKOHBI COXpPAHEHHUS 3apsiIOBOTO U
MacCOBOTO 4YMCEJI M DHEPIMU B SIIEPHBIX PEAKLUUAX, 3aKOH PAJIHOAKTHBHOIO
pacriajna);

e ONHCHIBaTh (PU3UYECKHE TPOLECChl M SBICHHS, WCIOIb3yS BEIUUYHHBIL:
HaINpsKEHHOCTD 3JIEKTPUYECKOTO OIS, HOTEHIUAN JIEKTPOCTATHYECKOTO O,
Pa3HOCTb NNOTEHUUAJIOB, dJIEKTPOABIKYIIAS CUJla, MHAYKIMSA MarHUTHOTO IOJIA,



MAarHUTHBIA TMOTOK, cuja AMIiepa, WHIYKTUBHOCTb, JJICKTPOABUXKYIIAS CHUiIa
CAMOMHJYKIIMM, DSHEPrus MArHUTHOTO TMOJII MPOBOJHUKA C  TOKOM,
PESTUBUCTCKUN WMMITYJILC, TIOJMHAS DHEPTUs, DSHEPTUsl IOKOsS CBOOOIHOMN
YaCTHI[bl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U 3apsij SApa, SHEPTUs
CBSI3U A11pa;

OOBSACHITH 0COOEHHOCTH MPOTEKAHUS (PU3NUECKUX SIBJICHUI: dJICKTPOMArHUTHAS
WHIYKIMS, CAMOWHIYKIMSA, PE30HaHC, HHTEep(dEepeHIrs BOJH, Iudpakims,
JUCHEpCHsi, TMOJHOE BHYTpPEHHEEe OTpakeHue, (OTOdNEKTpUUYecKuid 3pdexT
(botoaddexr), ampda- u OeTa-pacnagsl sAAEp, TamMMa-U3JIydyeHUE sep,
(du3nyuecKre NPUHIIMIIBI CIEKTPAILHOTO aHaIu3a U paboThl J1a3epa;

ONpENENIATh HAMPABICHUE WHIYKIIMM MArHUTHOTO TMOJSI MPOBOJAHUKA C TOKOM,
cuibl Amrniepa u cuisl JlIopeHua;

CTpPOUTh H300paKe€HUE, CO37aBaeMO€ IJIOCKUM 3€pKajoM, TOHKOW JIMH30M, U
PacCUUTHIBATH €TO XapaKTEPUCTHUKY;

MIPUMEHSTh OCHOBOIIOJIATaI0IINe aCTPOHOMUYECKUE TTOHATHUS, TEOPUU U 3aKOHBI
JUTSI aHAJTA3a ¥ O0BSICHEHUS (PU3UYECKUX TTPOIIECCOB, MTPOUCXOISIINX B 3BE3IAX,
B 3BE3/THBIX CHCTEMaX, B MEKTAJIAKTUUECKOW CpeJie; NBIKCHUS HEOSCHBIX Tel,
ABOJIIOLUM 3BE31 U BecelleHHOl;

OPOBOJUTH  HMCCJEJIOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEIMYHMH  C
HCTIOJBb30BAaHUEM TPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATh PE3yNHTATHI MOJYUYCHHON 3aBUCHUMOCTH (PU3MUECKUX BEITUYUH B
BHUJI€ TpauKOB C y4ETOM aOCOJIFOTHBIX MOTPEIIHOCTEeH H3MEpPEHHH, JenaTh
BBIBO/IBI IO PE3YyJIbTaTaM MCCIICOBAaHHUS;

IPOBOJUTH KOCBEHHbIE U3MepeHUsl (U3HUUECKUX BEJIMYUH, PU 3TOM BBHIOMPATH
ONTUMAJIBHBIA METOJI M3MEPEHHUsI, OIECHUBATH A0COJIIOTHBICE U OTHOCUTEIHHBIC
MOTPEIIHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPECHUIA;

OPOBOJMTH OMBITHl IO IPOBEPKE MNPENTI0KEHHON THUIOTE3bl: IJIAHUPOBATH
AKCIIEPUMEHT, COOMpPATh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY, aHAJIU3UPOBATh
MOJTYYEHHbIE PE3YJIbTAThI U JeJaTh BBIBOJ] O CTaTyCe MPEIJI0KEHHON TUIIOTE3bI;
OMMUCHIBATH METO/IbI MTOJIYUYEHHUSI HAYUYHBIX aCTPOHOMHUYECKUX 3HAHUN;
coOmoiaTh TpaBuia O€30MaCHOTO TPyJa NpPH MPOBEJACHUU HCCIICIOBAHUN B
paMKax y4eOHOI0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIIeJOBATEIbCKON U
INPOEKTHON [JEATEIIBHOCTH C HCIIOJb30BAHUEM H3MEPUTENIBHBIX YCTPONCTB H
n1abopaTopHOTO 00OPYIOBAHUS;

pemarh pacu€THBIC 3a7a4d C SBHO 3aJaHHOW U HESBHO 3aJlaHHOU (pu3mdeckoit
MOJICJIbIO: Ha OCHOBAaHWHM aHalIM3a YCJIOBUS BbIOMpaTh (DPU3MYECKUE MOJIETH,
OoTBeHaroniye TpeOOBaHUAM  3aJauyd, MPUMEHITh (OPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJIaThl (U3MUYECKUX TEOpUH NpPH MCIOJIb30BAaHUU
MaTeMaTUYECKUX METOJIOB PEIICHHS 3a7a4, IPOBOAUTH PACUETHl HA OCHOBAHUU



UMEIOIIUXCA TAaHHBIX, aHAJIM3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METObI
pelIeHus ¢ YYETOM MOTyUYEHHBIX PE3yJIbTaTOB;

peliaTh KauyeCTBEHHBIC 3a/layd, TPEOyIoUMe MPUMEHEHUs! 3HaHUW W3 pa3HbIX
pas3nenoB Kypca (QU3MKH, a TaK)Ke WHTETpAIK 3HAHUN W3 IPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO  IMKJA:  BBICTpAaWBaTh  JIOTHUECKYIO  IETIOYKY
paccyXJIeHU C ONIOPO Ha W3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE
SIBJICHUS;

MCTIOJb30BaTh TEOPETHUECKHUE 3HAHUS ISl OOBSICHEHHSI OCHOBHBIX MPUHITUIIOB
paboThl  W3MEPUTENBHBIX  MPHOOPOB,  TEXHUYECKHMX  yCTPOWCTB U
TEXHOJIOTHYECKHX TPOIECCOB;

NPUBOIUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHI;

aHAJIM3UPOBATh M OIEHUBATh TIOCIEACTBHUS OBITOBOM W MPOHW3BOJICTBEHHOM
JesITeIbHOCTH YeJIOBEeKa, CBS3aHHOM ¢ (PM3MUECKUMHU IMPOLIECCaMU, C MO3UIUHN
HKOJIOTMYECKON  O€30MacHOCTH,  MPEACTABICHUH O  PalMOHAIBHOM
MPUPOIOTIOIB30BAHUH, @ TAKXKE PA3yMHOM HCIIOJIb30BAHUU JIOCTHXKEHUN HAyKU
¥ TEXHOJIOTUH JJIs JATbHEHIIIETO PAa3BUTHS YEIIOBEYECKOTO OOIIECTRA,;
NPUMEHSITh pPa3fiMyHble CIOCOOBI pPaboThl ¢ HHGOpPMALUEH (PUZMIECKOTO
COJIEpKaHusl C UCTIOIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH,
Ipy 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTMU IS
MOWCKa, TEepepadOTKU W TPEAbSBICHUS Y4YeOHOW M HAyYHO-TIOMYJISIPHON
uH(GOpPMAIINH, CTPYKTYPUPOBAHHS M MHTEPIIPETANN HH(POPMAINH, TTOTYyICHHON
W3 Ppa3IUYHBIX HMCTOYHHUKOB, KPHUTUYECKH aHAIM3UPOBATH IMOJydaeMylO
MH(POPMALIMIO U OLICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS
3HaHUU, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHMKA UH(OpMALINY;

NPOSIBIISITh OPTaHM3AIMOHHBIC W TI03HABATEIIbHBIE YMEHUSI CaMOCTOSTEIIHHOTO
NpUOOpETEHNS HOBBIX 3HAHUI B MPOIIECCE BHITIOJHEHUS MPOCKTHBIX U y4eOHO-
HCCIIEIOBATENLCKUX padoT;

paboTaTh B TIpYyIIE C HCIOJIHEHUEM pa3IUYHBIX COLMAIbHBIX POJIEH,
IUIAHUPOBAaTh PabOTy TPYIIbI, PAMOHATIBHO PACHpPENeNiATh IEATEIbHOCTh B
HECTAHJIAPTHBIX CHUTYyallUsX, aJleKBaTHO OIICHUBATh BKIAJ] KaXKIOTO W3
YYaCTHUKOB TPYTIIHI B PEIICHHE PAaCCMAaTPUBAEMON MTPOOIIEMBI;

MPOSBIATh MOTHBAIMIO K Oyaymied mpodeccruoHalbHON AESITENbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourtpoabnbie IIpakTnuyeckue
n/n NMpOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcebl
Pasnen 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPO/IbI
. bubmoreka [IOK
11 Hay4nblii MeTO MO3HAHUS TTPUPOIBI 6 0 https://m.edsoo.ru/fL6b68d7
Hroro mo pazaeny 6
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika 10 L https://m.edso00.ru/f16b68d7
bu6mmoreka [IOK
22 Huraiia 10 0 https://m.edsoo.ru/f16b68d7
N but6mmoreka [IOK
23 Cratika T8EpAOTO TeNa ° 1 https://m.edsoo.ru/f16b68d7
bubmunoreka LIOK
2.4 3aKOHBI COXpaHEHUSI B MEXaHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro no pazneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
. bubmoreka [JOK
3.1 OcCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https://m.edsoo.ru/f16b68d7
bubmunoreka LIOK
3.2 Tepmonunamuka. TennoBbsie MalTuHbI 20 1 https://m.edsoo.ru/fL6b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 Bu6muotexa [JOK
' TIEPEXOIBI https://m.edsoo.ru/f16b68d7
Utoro mo pazneny 49
Paznen 4. DJJIEKTPOJINHAMUKA
bubmunoreka LIOK
41 duekTpurieckoe moxe 24 https://m.edso00.ru/f16b68d7
. . bubmoreka [JOK
4.2 [1oCTOSIHHBIHM 2IEKTPUUECKUN TOK 24 https://m.edsoo.ru/fL6b68d7
bubmunoreka LIOK
4.3 ToKH B pasIHHBIX Cpesax 0 https://m.eds00.ru/f16b68d7
Uroro no pazaeny o4
Pa3zaen 5. PU3NYECKUM TIPAKTUKYM
. bubmoreka [IOK
>1 PusHHeCkui paKTHicyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazaeny 16
bubmunoreka LIOK
PesepBHOE Bpems 10 0 https://m.eds00.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/mn P Konrtpoabusie IIpakTHueckue (idpp )
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcsbl
Pazgen 1. 9JIEKTPOAUHAMUKA
bubmunoreka LIOK
11 Martiriioe nose 14 0 https://m.eds00.ru/39859ef1
bubmunoreka LIOK
1.2 DICKTPOMATHHUTHAs MY KIHA 13 1 https://m.edsoo0.ru/39859f1
Hroro mo pazaeny 27
Pazngen 2. KOJIEBAHUS U BOJIHbI
but6mmoreka [IOK
21 Mexarieckne koebais 10 L https://m.eds00.ru/39859ef1
but6mmoreka [IOK
2.2 DJEeKTpOMarHUTHBIE KOJIeOaHus 15 0 https://m.edsoo.ru/39859ef1
53 MexaHu4ecKHe U AIEKTPOMAarHUTHBIE 10 1 bu6nuoreka [IOK
' BOJIHBI https://m.eds00.ru/39859ef1
but6mmoreka [IOK
24 Onrika 25 L https://m.eds00.ru/39859ef1
Hroro mo pazaeny 60

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTHA

3.1

Ocuosel CTO

5

1

bu6mmoreka [IOK
https://m.edso0.ru/39859ef1

Hroro no pazneny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Paznen 4. KBAHTOBAS ®PU3UKA
N but6mmoreka [IOK
4.1 KopmyckynsipHO-BOTHOBOM Tyalin3m 15 https://m.edsoo.ru/39859f1
bubmunoreka LIOK
4.2 PusHKa aToma ° https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIAPa U AIEMEHTapHbBIX 5 bubmmoreka [JOK
' YaCTHUI] https://m.eds00.ru/39859ef1
Hroro mo pazaeny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

but6mmoreka [IOK
5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHUIUKU 12 1 https://m.edsoo.ru/39859ef1
Hroro mo pazaeny 12
Paszen 6. ®PU3MUYECKHUH MPAKTUKYM
N but6mmoreka [IOK
61 USHIECKHH MPAKTHKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro no pazneny 16
Pazgen 7. OBOBIIAIOILIEE IIOBTOPEHUE
Cucremaru3zaius u 00001eHne
IIPEAMETHOTO COAEPKAHMS U OIIbITa bu6nuorexa [IOK
7.1 . 15 0
JeSITeIbHOCTH, IPUOOPETEHHOTO TPH https://m.eds00.ru/39859¢f1
u3ydeHnn kypca ¢pusuku 10 — 11 kmaccon
Hroro mo pazaeny 15
Bbubmunoreka LIOK
Peseparioe Bpems 10 0 https://m.edso0.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 17



https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» dusuka, 10 kracc: yaeOHHUK A1 00111€00pa30BaTEIBHBIX OPTaHU3AIUN:
6a30BbIii 1 yriryos. ypoBuu/ I'.51. Mskumies, b.b. byxosues, H.H. Cotckuii; mon
penakiueit [TapdpentreBoit H.A., MockBa «IIpocBerienuey

» Gusuka, 11 kinacce: yaeOHUK A7 00111€00pa30BaTEIbHBIX OPraHU3alUMI:
6a30BbIit 1 yriyos. yposuu / I'.4. Mskumes, b.b. Byxosuies., B.M. Uapyrun; ox

penakuueii [TapdentoeBoit H.A., Mocksa «IIpocBemnienne»
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