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HOACHUTEJIBHAA 3AIINCKA

IIporpamMma mo ¢u3nke Ha ypoBHE cpeaHero oOIero oopa3oBaHHs pa3paboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelnbHON
nporpammel, npeactaBieHHbIX B I'OC COO, a takke ¢ yuétoM (emepanpbHOl pabouei
nporpamMMel Bocniutanusd W Konuenuuu npenogaBaHus yueOHoro mnpeamera «Dusnkay B
oOpaszoBaTenbHbIX oOpranuzanusax Poccuiickoit @Denepanuu, peaau3yroIuX OCHOBHBIE
o0Opa3oBarenbHble MPOTPAMMBI.

[Iporpamma 1o ¢usuke omnpenenser o0A3aTeIbHOE MPEIMETHOE COJEp)KaHHeE,
YCTaHaBIMBAET PEKOMEHYEMYIO MOCIE0BATEIbHOCTh U3YUCHUS TEM U Pa3/eioB yueOHOro
npeaMera ¢ y4€ToM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKHA y4eOHOro
mpoliiecca, BO3PACTHBIX OcoOeHHOcTel oOyuwaromuxcs. Ilporpamma mno ¢usuke paér
IpeACTaBICHHE O LIEJSIX, COJIeP KaHUu, 00IIel cTpaTeru 0Oy4eHUs, BOCIUTAHUS U PA3BUTHUS
oOyuaromuxcs cpecTBaMu yueoHoro npeaMera « Ousnkay Ha yriayOJIEHHOM YpOBHE.

N3ydyenne kypca (Qu3uMku YriiyOIEHHOTO YpPOBHS TO3BOJSIET pPealu30BaTh 3a]adyd
MpoQeCCUOHAIIBHON OPUEHTALIMHU, HAIIPaBICHO HA CO3/IaHUE YCIIOBUM ISl TPOSIBICHUSI CBOUX
MHTEJUIEKTyaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXIblM OOy4arouuMmcsi, KOTOpbIE
HEOOXOMUMBI ISl TPOAODKEHMsS OO0pa3oBaHUs B OpraHU3alMAX MPOo(ecCHOHATBHOTO
00pa30BaHusl MO PA3TUYHBIM (PU3UKO-TEXHUYECKUM M MHKEHEPHBIM CIHEIMaIbHOCTSIM.

B nporpamme no ¢usuke onpenenstoTcs MIaHUPYyEMbIE pe3yibTaThl OCBOCHUS Kypca
¢u3MKM Ha YypOBHE CpeaHEro oO0miero oOpa3oBaHUs: JIMYHOCTHBIE, MeETaIllpeAMETHbBIE,
npeaMeTHeie  (Ha yriyOnéHHOM ypoBHe). HaydHO-MEeTOoJIOrudeckoil OCHOBOM st
pa3paboTku TpeOOBaHUIN K JIMYHOCTHBIM, METANpPEAMETHBIM U MpPEeJAMETHBIM pe3yibTaram
oOyJaromuxcs, OCBOMBIIMX NpOrpaMMy 10 (HU3MKE Ha YpOBHE CpPEIHEro oOIIero
o0pa3oBaHus HA yTIIyOJIEHHOM YPOBHE, SIBISIETCA CUCTEMHO-AESITEIbHOCTHBIN MOXO0/.

[Iporpamma 1o ¢pu3uKe BKIIIOYAET:

IJIaHUPYEMbI€ Pe3yJIbTaThl OCBOEHUS Kypca (pU3MKU Ha YriyOJ&EHHOM YpPOBHE, B TOM
qHClie TPEIMETHBIE Pe3yIbTaThl 10 To1aM 00yUYeHHUS,

cojiepxkanue yueoHoro npeamera «duznka» mno rogaM oOy4eHHs..

[IporpamMmma mo Qu3uMke UMEET MPUMEPHBIA XapakTep U MOXKET OBbITh MCIOJIb30BaHa
VUUTEIIAMUA (PU3MKH JIJIS1 COCTABJICHHS CBOMX Pa0OUYUX MPOrPaMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO WHUIMATHBY YUHUTENIEH W
MPEJOCTABIIAET BO3MOKHOCTH I PEAIM3ALUU PANIHYHBIX METOAUYECKUX IMOAXOI0B K
MpenojaBaHuio PU3UKK Ha yriayOa&HHOM YpOBHE MPH YCIOBUM COXPAHEHHs 00s3aTeNbHON
YacTH COEPKaHUs Kypca.

du3nka Kak Hayka O Hambojee OOUIMX 3aKOHAX MPUPOAbI, BBICTyNas B KayecTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYUICCTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUH 00
okpyxatomeM mupe. IlIkonbHbIN Kypc (PU3UKH — CHUCTEMOOOPa3yIOIIHA ISl €CTECTBEHHO-
HayYHbBIX YYEOHBIX TIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3ydaeMbIX XUMHUEH, Ouojoruen, ¢usmyeckor reorpadueid U acTpOHOMUEH.
Hcnonb3oBaHue M aKTUBHOE MPUMEHEHHE (U3MUECKUX 3HAHUM OMpPENenuyio XapakTrep U
OypHO€ pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B chepe IHEPTeTHKH, TPAHCIIOPTa, OCBOCHHUS



KOCMOCa, TIOJyuYeHHUs HOBBIX MaTepUajioB C 3aJaHHBIMU CBoMCTBaMu. M3ydenue Qusuku
BHOCUT OCHOBHOM BKJIaJ B (OpPMHpPOBaHHE ECTECTBEHHO-HAYYHOM KapTUHBI MHUpa
oOyuaromierocsi, B (OpMHpOBaHHE yMEHMH NPUMEHATh HAy4YHbIM METOJ IO3HAaHUS IpHU
BBIIIOJIHEHUM UMH y4€OHBIX HCCIIEIOBAHNUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeHET0 00111ero 00pa3oBaHus MOJOXKEH P UIEH,
KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHIIUIIBI €r0 MTOCTPOEHUSI.

Hoen yenocmnocmu. B coOTBETCTBUU € HEN KypPC ABIISIETCS JTOTMUECKH 3aBEPIIEHHBIM,
OH COJEP)KUT MaTepual U3 BCEX pa3lieoB (U3MKH, BKIIIOYAET KaK BOIPOCHI KJIACCUUECKOH,
TaK U COBPEMEHHOMN (PU3UKHU.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca (pusmkd oObeAMHEH
BOKpYT (usnueckux teopuid. Bemymmm B kypce siBisieTcs GOpMUPOBaHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pPHUH, BELLIECTBE U I0JIE.

Hoen  cymanumapuzayuu. EE peanuzanus  [pEeANoNaracT  UCIOJb30BaHUE
rYMaHUTapHOTO MOTEHIMaNa (PU3MUEeCKONM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS (U3UKUA C
pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKIUMU, HPABCTBEHHBIMU M SKOJIOT HUE€CKUMHU
npodIeMamu.

Hoen npuxnaonoit nanpasenennocmu. Kypc ¢usnku yriayOnEHHOTO ypOBHS
IpEAnoNaraeT 3HAKOMCTBO C UIIMPOKMM KPYroM TEXHMYECKHX M TEXHOJOTMYECKUX
MPUJIOKEHUH N3YYEHHBIX TEOPUH U 3aKOHOB. [Ip1 3TOM paccmaTpuBaroTCs Ha YpOBHE OOIINX
MPEACTABICHUI U COBPEMEHHBIE TEXHUYECKHE YCTPOUCTBA, U TEXHOJOTUH.

Hoea rkonozuzayuu peanusyeTcsl MOCPEICTBOM BBEJECHUS JJIEMEHTOB COJEPIKaHUS,
HNOCBSIIEHHBIX 3KOJOTMYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM
TEXHUKM W  TEXHOJOTWM, a Takke oOCyXIeHHs mpoOieM  paluoHAIBHOrO
MPUPOIONOIB30BAHUS U SKOJIOTUYECKONW O€30MacHOCTH.

OcBoeHue coaepaHusi IporpaMmsbl 1o GU3HKe JODKHO OBITh MOCTPOEHO Ha MPUHIIUIIAX
CUCTEMHO-AESTEIbHOCTHOTO noaxoa. s pusuky peanusanysi STUX NPUHIUIIOB 0a3UpyeTcs
Ha HCIOJIB30BAHMHM CaMOCTOSATEIBHOIO DSKCIEPUMEHTAa KaK IIOCTOSHHO JIEHCTBYIOLIETO
¢daxTopa ydueOHoro mporiecca. Jjis yriayOnE€HHOTO ypOBHS — 3TO CHUCTEMa CaMOCTOATEILHOTO
YUYEHUYECKOT0 JKCIEPUMEHTAa, BKJIIOYAIOMIET0 (POHTAIbHBIE YYEHHYECKUE OIBITHI MPH
M3y4eHUH HOBOTO Marepuana, JiabopaTopHble paboThl M paboThl mpakTukyma. Ilpu sTtom
BO3MOXHBI JIBa croco0a peanuzaluu (U3MUEecKoro npakTHUKyma. B mepBom ciywae
MPaKTUKYM TpoBoauTcs Jnbo B koHIe 10 u 11 kimaccoB, MO0 mMocie MEpBOro U BTOPOTO
MOJIYTOJIMH B KQXKIOM U3 3THX KJIacCOB. BTopoii cioco0 — 3T0 uHTErparus paboT mpakTHKyMa
B CHUCTEMY Ja0OpaTOPHBIX pabOT, KOTOpbIE MPOBOAATCS B MPOLECCE H3YYEHHUs pasjiena
(remsl). ITpu aTOM oz paboTamu NpakTUKyMa MOHUMAETCSI CAMOCTOSITEIIBHOE UCCIIEI0BAHUE,
KOTOpPOE MPOBOJUTCS MO PYKOBOJACTBY CBEPHYTOro, 0OOOIIEHHOrO BHAA O€3 IMOIIATOBON
UHCTPYKLHUU.

B nmporpamme no ¢usnke cucteMa y4eHHYECKOTo 3KCIIEPUMEHTa, J1a00paTOPHBIX padoT
U TpakTUKyMa IMpe/CcTaBleHa €IWHBIM IepeuyHeM. BpiOop TemaTuku Ajii 3TUX BUAOB
YUYEHUYECKUX MPAKTUYECKUX paldOT OCYILIECTBIAETCS YYaCTHMKAMU 00pa30BaTeIbHOIO
mpoliiecca MCXO0Js M3 OCOOCHHOCTEW MOYypPOYHOTO IJIAHMPOBAHUS M OCHAILEHUS KaOuHeTa
¢usuku. I[Ipu 3TOM obOecreunBaeTcsi OBIAJICHUE OOYHYAIOIIUMUCS YMEHHUSIMHU IPOBOAUTH



OpsiMble U KOCBEHHBIE M3MEPEHMUs, UCCIEIOBaHMs 3aBUCUMOCTEH (PU3NYECKHX BEIUYUH U
MOCTAHOBKY OTBITOB IO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonbiroe BHUMaHuE yAETSETCS PEIICHUIO PACUETHBIX M KAYeCTBEHHBIX 3a7ad. [Ipu aTom
IUTsI pacYETHBIX 3a7[ad MPHOPUTETOM SIBIISIIOTCS 3a/1a4¥ C SBHO 33aJJaHHOW M HESIBHO 3aJIaHHOM
bu3nyecKoil MOENbI0, MO3BOJIIIONIUE MPUMEHITh HU3yUeHHbIE 3aKOHBI U 3aKOHOMEPHOCTHU
KaK U3 OIHOTO pa3fiesia Kypca, Tak U UHTErpupys IpUMEHEHNE 3HaHUN U3 Pa3HbIX pa3JesioB.
JI7isi Ka4ecTBEHHBIX 3ajiad MPUOPUTETOM SIBJISIOTCS 3aJaHus Ha OOBsSCHEHHUE/TIPEICKa3aHne
NpOoTeKaHus GU3NUECKUX SIBICHUN U TIPOLIECCOB B OKPYKAIOIICH )KH3HU, TPEOYIOIHe BEIOOpa
bu3MYeCcKON MOJIENH IS CUTYaIuy MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun c¢ tpeboBanusmu PI'OC COO k MaTepHaTbHO-TEXHHUYECKOMY
o0ecrnieueHuIo y4eOHOro npoiecca Kypc Gu3uKu yriryOJEHHOTO YPOBHS Ha YPOBHE CPEIHETO
oO1ero oOpa3oBaHus JIOJKEH M3y4daThCsl B YCIOBHSX MPEIMETHOTO kaOuHeTa. B kaOunerte
(U3MKKW JOJDKHO OBITh HEOOXOAMMOE JIabopaTOpHOE OO0OpPYIOBAaHUE ISl BBIMIOJHEHUS
YKa3aHHBIX B MporpamMMe 1o (pu3HuKe YUYeHHYECKHX OMbITOB, JAOOPATOPHBIX padbOT U padoT
MpaKTUKyMa, a TAaKXKE EMOHCTPAIMOHHOE 000pY/JOBaHHE.

JleMoHCTpanmoHHOEe 00OpymOBaHUe (DOPMUPYETCSI B COOTBETCTBHH C IPUHITUTIOM
MUHUMAJTBHON JOCTATOYHOCTH M OOECIIeYMBAET MOCTAHOBKY TMEPEUYUCICHHBIX B MPOrpaMMe
1o (U3MKE KITFOUEBBIX JEMOHCTPAIIUH TSl ICCIIEAOBAHUS N3YIaeMbIX SIBJICHUN U MTPOIIECCOB,
SMITUPHUUYECKUX U (PyHAaMEHTaTbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JIaboparopHoe 000pyAOBaHUE JIJISl YICHUYECKUX MPAaKTHUECKUX paboT popMupyercs B
BUJIE TEMAaTUYECKUX KOMILJICKTOB M 00ecIednBaeTCsl B pacuéTe OJJHOTO KOMIUIEKTa Ha JIBYX
oOyuarommxcs. TeMarndyeckue KOMIUICKThI Ja00paTopHOTO OOOPYIOBAHMS JIOJKHBI OBITh
MOCTPOCHBI Ha KOMIJIEKCHOM MCTIOJB30BaHUHU aHAIOTOBBIX M IM(POBBIX MPHUOOPOB, a TaAKKE
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUIE LIU(PPOBBIX JTabOpaTopHil.

OCHOBHBIMU 1EJISIMU U3Y4YEeHUsI (PU3MKHU B 00111eM 00pa30BaHUU SBIISIOTCA:

dbopMUpOBaHHE WHTEpeca U CTPEMIICHUS OOYYaIOIIUXCS K HAyYHOMY H3YYCHHIO
MPHUPOJIBI, PA3BUTHE UX UHTEIUIEKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTAaBICHUH O HAYYHOM METOJe TMO3HaHusd H (popmMHupoBaHHE
HCCJIEI0OBATEJILCKOI'0 OTHOIICHHS K OKPY KAIOLIUM SIBJICHUSIM;

(dbopMUpOBaHHE HAyYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa W3yUCHHUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHre YMEHUI OOBSICHATH SBJICHHSI C HCTIOIB30BAaHUEM (PU3UYECKUX 3HAHUHA U
HAYYHBIX JJOKAa3aTeJbCTB;

dbopMupoBaHHE MPEACTABICHUN O POIH (PU3UKH JJIs1 Pa3BUTHUS APYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TE€XHOJIOTHH;

pa3BUTHE TIPEACTAaBICHUA O BO3MOXHBIX cdepax Oynmymell mnpodeccrnoHaTbHOM
JESTENbHOCTH, CBSI3aHHBIX C (DM3UKOW, MOJATOTOBKA K JalbHEHIIeMy OOy4YeHHIO B ITOM
HaIpaBJICHUU.

JlocTmkeHne 3TUX LeJiel o0ecneurBaeTcsl pelieHrueM CIeqyIIUX 3a/1ad B Mpolecce
M3y4eHHs Kypca GU3MKHA HA YPOBHE CPEIHET0 001Iero oopa3oBaHus:



NpUOOpETEHUE CUCTEMBbI 3HAHUN 00 OOUIMX (PU3NUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUSIX, BKJIIOYAs MEXaHWKY, MOJEKYISIPHYIO (U3UKY, DIJIEKTPOJUHAMUKY, KBAHTOBYIO
(U3MKY U DJIEMEHTBI aCTPODU3UKHY;

dbopMUpOBaHHE YMEHHMM TMPUMEHATh TEOPETHUUECKHME 3HAHUS I OOBACHEHUS
(U3UYECKUX SBIICHUN B IPUPOJIE U JJIsl IPUHATUS MPAKTHUYECKUX PEIICHUN B TTOBCETHEBHOMN
KU3HH,

OCBOCHHE CIIOCOOOB pEIIeHUs Pa3IMYHbIX 337a4 C SBHO 3aJlaHHOM (hHU3HUYECKOU
MOJIEJIbIO, 3a/lay, MOJIPa3yMEBAIOIIUX CAMOCTOSITENbHOE CO3JaHue (U3MYECKOW MOJEIH,
aJIeKBaTHOM yCJIOBHSM 33J]a4M, B TOM YHCJIE 3a/1a4 HHKEHEPHOIO XapaKkTepa;

MoHUMaHue (U3NYECKUX OCHOB M TPUHITUIIOB JNCUCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX TPOIIECCOB, UX BIUSHUS HA OKPY>KAIOILYIO CPEIY;

OBJIaJICHUE METOJaMHU CaMOCTOSATEIBHOIO IUIAHUPOBAHMS U MPOBEACHUS (PU3MUECKUX
HKCIIEPUMEHTOB, aHaju3a U MHTEpIpeTauuud UHGOpMAaIMU, ONpEAesIeHUs A0CTOBEPHOCTU
MOJIYYEHHOT'O Pe3yJIbTaTa;

CO3JaHUE YCIIOBUM JUISl PA3BUTHSL YMEHHUN NPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUYECKON
NeSATETHHOCTH;

pa3BuTHEe HHTEepeca K cdepam MNpodecCHOHATbHOU AESATEIBHOCTH, CBA3AHHOW C
(hbU3MKOM.

B cootrBerctBun ¢ tpedboBanusmu OPI'OC COO yrnyOnéHHBIA YpOBEHb H3YUYCHHS
yueOHoro mpeameta «®duszmka» Ha ypoBHE cpemHero oomero oOpa3oBaHUsS BBIOUpAETCS
0Oy4aronuMMucs, TNIAHUPY IOUIUMU MPOAOJIKEHUE 00pa30BaHUs MO CIIEHHAIBHOCTAM (DU3UKO-
TEXHUYECKOTO TTPOQHIIS.

Ha wusyuyenue ¢usuku (yriyOJ€HHBIM YpOBEHb) Ha YPOBHE CpPEIHEro OOIIEero
oOpazoBanus otBoautcs 340 gacos: B 10 kmacce — 170 gacos (5 gacoB B Henento), B 11 kimacce
— 170 gacoB (5 4acoB B HEJIEIO).

[IpensiaraeMpiii B miporpamMme 1Mo (pu3MKe NEpedeHb JIA0OPATOPHBIX M MPAKTUYECKUX
paboT sBIsETCS PEKOMEHJOBAHHBIM, YUYUTENb JE€JIaeT BBIOOp NpOBelIeHUs 1a00paTOPHBIX
paboT U OTBITOB C YUETOM MHIMBU Ty AIbHBIX OCOOCHHOCTEN 00y4arommxcsl.

B ydeGHOM 11aHe cpegHero obiiero oopasoBanus nmpeameT «Pusnkay 6a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHOM obnacTu «EcTecTBeHHO-HAyYHbIE TPEIMEThD).

HekoTtopsie npakTudeckue paboTsl Oy 1y T MIPOBOAUTH C UCIIOJIb30BAHUEM 000pYA0BaHUS
[lentpa «Touka pocTa», MOCKOJBKY L[EHTp €CTECTBEHHO-HAYYHOU M TEXHOJIOTMYECKOU
HanpaBiieHHOcTel «Touka pocTa» obecrneuynBaeT peaan3alio 00pa3oBaTeIbHbIX POTrPaMM
€CTECTBEHHOHAyUYHOM M  TEXHOJOrMYECKOM  HalpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM ¢ TpeOOBaHUSIMH 3aKOHOJATEILCTBA B cdepe 00pa3oBaHUS U C YUETOM
pexkomeHaanuii depepanbHOro oneparopa yueOHoro npeamera « Du3nka.

Hcnonbs3oBanue obopynoBanus «TOUKK pocTay MpHU peain3alii JaHHOW MPOTrpaMMbl
MO3BOJISIET CO37aTh YCIOBUS AJii (DOPMHUPOBAHMS y YYaIIMXCS €CTECTBEHHO-HAY4YHOM,
MaTeMaTH4eCKOM, HH(OPMALIMOHHOW TPAMOTHOCTH, (OPMHUPYETCS KPUTHUECKOE U
KpeaTuBHOE MBIIIJICHUE, COBEPIICHCTBYIOTCS HaBBIKU €CTECTBEHHO-HAyYHOU
HaIPaBJICHHOCTH, a TAK)KE MOBBIIIAETCS] KAYECTBO 00pa30BaHUSI.



ba3oBblil kOMIUIEKT 000pyaoBaHMs LieHTpa «Touka pocTta» Mo (QU3MKE Mpe/CcTaBIeH

CJIENYIOIMMH JaTYNKAMH:
e JlaTyuk abOCOIIOTHOIO JaBJICHHUS.
e JlaTyuk NpOU3BOAUT U3MEPEHHUS A0COIIOTHOIO JaBJICHMS.

YyBCTBUTENBHBINA 3JEMEHT JAaTYMKA BBIIIOJIHEH Ha 0a3e MOHOJIMTHOIO KPEMHHEBOTO
IIbE30PE3UCTOPAa C BHEAPEHHOM TEH30PE3UCTUBHOM CTPYKTYpOM, KOTOpass II03BOJIAET
UCKJTIOYUTH BO3MOKHBIE MTOTPEIIHOCTH U IOCTUTHYTh HE0OOXOIUMOM TOUHOCTH U3MepeHuil. B
KOMIUIEKT JaTyuka aOCOJIOTHOTO JaBJICHUS BXOAUT THOKas repMeTHyHas TpyOka s
MNOJKJIIOUEHUS IITyLEpa AaTYMKA K Ja0OpaTOpHOMY 000pY10BAHUIO.

e JlaTuuk mosioxkeHust (MarHUTHBIN).

JlaTuuK H3MepsieT BPEMEHHBIE OTPE3KU MEXKAY MOMEHTAMU IPOXOXKIACHUS OObEKTa
psA0M ¢ OECKOHTAKTHBIMU JIETEKTOpaMU. beCKOHTaKTHBIE AETEKTOPHI SBISIOTCS BHIHOCHBIMU
U KpEIsATCs Ha METAJUIMYECKON MM MArHUTHOW NOBEPXHOCTU. KOJIMYeCcTBO ocel u3MepeHus
JaTYMKA MOJI0KEHHS PABHO 3, IMANa30H U3MEPEHMI 10 Kaxa0i u3 oceil X, Y u Z cocTaBiisieT
ot 0 1o 360 rpan.

KOMIIIIEKT CONYTCTBYIOIMX IEMEHTOB JUIsl SKCIIEPUMEHTOB 10 MEXaHHUKE.

KoMmiekT conmyTCTBYIOMIMX 3JIEMEHTOB JJIs1 SKCIIEPUMEHTOB 0 MOJIEKYJIAPHOU (PU3HKE.

KOMITIEKT CONMYTCTBYIOIIMX IEMEHTOB JJIs1 IKCIIEPUMEHTOB 1O 3JIEKTPOINHAMUKE.

KOMIIIIEKT CONYTCTBYIOIIMX IEMEHTOB JUIsl KCIIEPUMEHTOB T10 OIITHKE.

e JlaT4MK TOKAa, MAarHUTHOTO ITOJIs1, TEMIIEPATY PBI.

Hlupokuii crnekTp UUGPOBBIX JATYUKOB TIO3BOJIAET YUYALIMMCS 3HAKOMHUTCS C
napaMeTpaMu (PU3NYECKOro SKCIEPUMEHTa HE TOJbKO Ha KayeCTBEHHOM, HO M Ha
KOJMYeCTBEHHOM ypoBHE. C momomplo Lu@poBoi 1a00paTOpUd MOMKHO MPOBOAMUTH
JUTUTENIbHBIA SKCIIEPUMEHT J1a’Ke B OTCYTCTBUH JKcIiepuMeHTaropa. [Ipu 3ToM u3mepsiembie
JAHHBIE W pe3yJIbTaThl HUX OOpPabOTKM OTOOpaXkaroTCs HEMOCPEACTBEHHO Ha JKpaHe
KOMIIBIOTEDA.

[udposbie 1abopaTOpuu MO3BOJSAIOT CYHIECTBEHHO SKOHOMHUTD BpEMSsl, KOTOPOE MOKHO
NOTPATUTH Ha (POPMHUPOBAHUE HCCIIEAOBATEIBCKIX YMEHHUH ydalxcsl.



COILEPKAHUE OBYUYEHUASA
10 KIIACC

Paznen 1. Hayunbiil MeTO MO3HAHMSI IPUPOBI.

®uznka — pyHIaMEHTaIbHAs HayKa O npupoje. HayuyHblii MeTo MO3HAHUSA U METO/IbI
uccaeOBaHus (PU3MYECKUX SIBICHHM.

DKCIepUMEHT U TeOpHs B MpOIlecce MOo3HaHus mpupoabl. HabmoneHre u sxcrepumMeHT
B (hu3HKe.

Cnioco0bl u3MepeHust PU3NYECKUX BETUYMH (aHAJIOTOBBIE U LIM(PPOBBIE U3MEPUTEIHHBIE
MpUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpentHocT U3MepeHnt (rU3MIeCKuX BeMIuH (a0COMIOTHAS U OTHOCHUTEIIbHAS).

MopenupoBanue GU3NIECKUX SBICHUN U MPOIIECCOB (MaTepuaabHas TOUKa, abCOTOTHO
TBEpJIOE TENO, HJACabHAS KUAKOCTb, WICANbHBIM ra3, TOYEUHbIH 3apsp). [unoresa.
DOU3NYECKNUMN 3aKOH, TPAHULIBI €EM0 IPUMEHUMOCTU. DU3NYECKASI TEOPHUSL.

Ponb u mecro ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOW HAyYHOM KapTUHBI MHpa, B
MPAKTUYECKOU JEATEeIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

N3mMepeHne cuiibl TOKA M HAINpPSKEHHUs B LENH MOCTOSHHOTO TOKA IPH TMOMOIIU
aHAJIOTOBBIX U U (PPOBBIX U3MEPUTEIILHBIX PUOOPOB.

3HaKoMCTBO ¢ Lu(ppoBoi 1abopaTopuelt o ¢pusuke. [Ipumepsl n3mMepeHus: GU3NIECKUX
BEJIMYMH MPU MOMOIIY KOMIIBIOTEPHBIX JATYUKOB.

Pazngen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBHKeHUE. OTHOCUTEIBHOCTh MEXAHWYECKOro nBMkeHus. Cucrema
oTcy€Ta.

[Ipsimas u oOpaTHast 3a1a4 MEXaHUKH.

Pannyc-BekTop MarepuanbHOM TOYKH, €r0 MPOEKIHMH Ha OCU CHUCTEMBI KOOPIHHAT.
Tpaekropusi.

[lepemerienre, cKOpoOCTh (CpelHsAsl CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHUE
MaTepUAIbHOM TOYKHU, UX MPOEKIIMKA HA OCH CUCTEMbI KoopAuHAT. ClOKEHHUE MepeMelleHUI
U CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBUKEHHE. 3aBHCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI U Iy TH MaTEPUATbHON TOUYKH OT BPEMEHHU U UX rpaduKH.

CBobOogHOe maseHue. Y CcKopeHue cBoOOJHOro najieHus. JBukeHue Tena, OpoleHHOro
O] YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU M YCKOPEHUS MaTepUalbHOU
TOYKHU OT BPEMEHHU U UX TpaduKH.

KpuBonuneitnoe nBukeHue. J{BrkeHne MmaTepruaibHON TOUKH IO OKPYKHOCTH. YTIIOBAs
Y IUHEHas ckopocTh. [lepuoa u yactota oopamenus. LleHtpoctpeMurenbHoe (HOPMATBHOE),
KacaTeJabHOE (TaHT€HIIMAIBHOE) U TIOJTHOE YCKOPEHHE MaTEpUaIbHON TOUKH.

TexHuyeckre YCTpONCTBA U TEXHOJOTMYECKHE MPOLECCHl: CIHUIOMETP, IABUKEHUE
CHaps0B, LIETHbIE, lIecTepéHYaThie U PEMEHHBIE MTepeAaun, CKOPOCTHBIE JTU(THI.



Hemoncmpavuu.

Mopaenb cucteMsl OTCYETA, MINTIOCTPALUsl KHHEMATHYE€CKUX XapaKTEPUCTUK JBHKEHUS.

Crioco0bl uccneI0BaHusl JBUKEHUI.

NiutrocTpanys npeaeabHoro nepexona U N3MEpeHre MTHOBEHHOM CKOPOCTH.

[Ipeo6pa3oBanue ABMKEHU C MCTIOIH30BAHUEM MEXAHU3MOB.

[Tanenue Tenn B BO3AyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

Habmtoienue nBuxeHus Tena, OpoIIEHHOTro MO YTIIOM K TOPU30HTY U TOPU30HTAJIBHO.

HarmpasiieHne CKOpOCTH NP ABUKEHUM 110 OKPY>KHOCTH.

[IpeoOpazoBaHme YriIoBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHue yTel, TPAeKTOPHil, CKOPOCTEN JTBMKEHHUS OJJHOTO U TOTO JKE TeJla B Pa3HbIX
CHUCTEMaXx OTCUETA.

Yuenuueckuit s3xcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

M3yueHne HEpaBHOMEPHOIO JBMKEHUS C LEJIbIO OIPENEICHUS MITHOBEHHON CKOPOCTH.

N3mepeHne yCKOpEeHHs Npu MNPSIMOJMHEWHOM pPaBHOYCKOPEHHOM JIBMKEHUHM 10
HaKJIOHHOM IUIOCKOCTH.

HccenenoBanne 3aBUCMMOCTH IyTH OT BPEMEHH NP PAaBHOYCKOPEHHOM JBUKECHHH.

W3mepenue ycKOpeHusi CBOOOJHOrO TMaJeHHsl (PEKOMEHJOBAHO MCIOJIb30BaHUE
1 poBoit 1a0OPATOPUN).

N3ydenue npukeHus Tena, OpolIeHHOro ropu3oHTanbHO. [IpoBepka runoTe3bl o mpsMoit
IIPONOPLMOHAIIBHOM 3aBUCHUMOCTH MEXKY JaJIbHOCTBIO ITOJIETA U HAYaIbHOM CKOPOCTHIO TEJIA.
W3yueHue ABMKEHUS TeNa 110 OKPYKHOCTH € MIOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IE€pHOJIa OOpalieHHs] KOHUYECKOTO MAasTHUKA OT €ro
I1apaMeTpoB.

Tema 2. /Jlunamuka.

IlepBeii  3axkoH  Hprotona. HMuepumanbhele  cucrembl  orcuéra. [IpuHuumn
oTHOcHUTenpHOCTU ["amuies. HemnepuumanbHble CUCTEMBI OTCUETA (ONIPEAEIEHUE, IPUMEDBI).

Macca Tena. Cuia. [IpuHIun Cynepro3unyn CHil.

Bropoii 3akoH HeroTOHA 111 MaTepranbHOU TOUKH.

Tperuii 3axkoH Hbr0TOHA 111 MaTepUaIbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHSI. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHON 1 HHEPTHOM MACCBI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHUs CBOOOAHOIO NAaACHHUS OT BBICOTHI Haj
MOBEPXHOCTHIO IUIAHETHI U OT reorpauueckodl MHUPOTHl. [[BHkeHUE HEOECHBIX TEJ U UX
cnyTHUKOB. 3akoHbl Keruiepa. IlepBas kocmMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, ABHKyILIErocs ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cwia TpeHUS CKOJBXKEHUS M CWIa TPEHUS ITOKOS.
Koadpunuent tpenus. Cuna conpoTUBIECHUS MIPU ABUKEHNUHU TeJa B KUAKOCTU WJIM Tase, €€
3aBUCUMOCTB OT CKOPOCTH OTHOCHUTEIILHOTO JBUKEHUS.

Hasnenue. I'mapocratuueckoe napienue. Cuiia Apxumena.

TexHUuecKHe yCTPOMCTBA M TEXHOJIOTMYECKUE NPOLECCHI: MOIIIUITHUKH, JBKEHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpauuu.

Habmtoienue nBMKEHUS TNl B MHEPLUAIBHBIX M HEWHEPLHATBHBIX CUCTEMaX OTCUETA.



[TIpuHIHUIT OTHOCUTETBHOCTH.

Kauenne AByX HMJIMHIPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIUAILHON CUCTEMBI OTCUETA.

CpaBHEHME paBHOACUCTBYIOIICH MPUIOKEHHBIX K TEIIy CWI C MPOU3BEAECHUEM MAaCChI
T€JIa Ha €r0 YCKOPEHUE B HHEPLUHUAIIBHONW CUCTEME OTCYETA.

PaBeHCTBO cUJl, BOBHUKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBUS TEIL

N3mepenune macc no B3anMOIEMCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

[{eHnTpoOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomuol, nPpAaKMUKyM.

N3MepeHue paBHOICUCTBYIOIIEH CHJI MPU IBHXKEHUHU OpYCKa MO0 HAKJIOHHOM ITIOCKOCTH.

[IpoBepka TMMOTE3BI O HE3aBHCUMOCTH BPEMEHH JIBIDKCHHsI OpycKa MO HaKJIOHHOMN
IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.

UccnenoBanne 3aBUCUMOCTH CUJI YIIPYT'OCTH, BO3HUKAIOLIMX B MPYKUHE U PESUHOBOM
oOpasiie, oT ux aedopmarmu.

N3ydyeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBHIO, NEPEKUHYTOW udepe3 JETKUN
OJIOK.

WU3mepenue kodpuIMEeHTa TpeHUs MO BEJIUYMHE YIIOBOTO KO3(pUIMEHTa
3aBUCUMOCTH Fp(N).

UccnenoBanne [BuxKEHUs Opycka [0 HAKIOHHOW IUIOCKOCTH C IEPEMEHHBIM
KO3 HULIEHTOM TPEHMUSI.

N3ydenune nBUKEHUS Tpy3a Ha Bay C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHO TBEpOE TENo. [locTynaTenbHoe U BpalaTeabHOE ABMKEHUE TBEPAOTO TEIa.
MOMEHT CUIIbl OTHOCUTEIBHO OCcH BpauieHus. [lieuo cunbl. Cli0KEeHHE CUIT, IPUITOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTH Tena.

YcnoBust paBHOBECHs TBEPAOIO TeEIA.

YcroitunBoe, HEyCTOMUNBOE, Oe3pa3TMIHOE PaBHOBECHE.

TexHuueckne yCTporCTBa U TEXHOJIOTHYECKHE MPOLECCHI: KPOHIITEHH, CTPOUTEIIbHBIN
KpaH, peléTyaTble KOHCTPYKIIUH.

Hemoncmpavuu.

Y coBus paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomuol, nPpAaKMUKyM.

HccnenoBanne yciioBHil paBHOBECHS TBEPAOTO Teja, UMEIOIIETO OCh BPAILLICHUS.

KoHcTpynpoBaHre KpOHIITEWHOB U paCYET CUIT YIIPYTOCTH.

N3ydenne ycTOMYMBOCTH TBEPAOTO TeNA, UMEIOLIETO IUIOIA/b ONOPHI.

Tema 4. 3axonvl coxpaneHus 6 MexaHuke.

Nmnynbc MaTepuanbHONW TOYKH, CUCTEMBI MaTepUANIbHBIX TOUYEK. L[eHTp Macc cucrtemsl
MaTEepUAIIbHBIX TOYEK. Teopema O IBUKEHUHU LIEHTPa Macc.



NmMiynibC cuiibl 1 I3MEHEHUE UMITYJIbCA TeNa.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

MoMeHT uMmmyJibca MaTepuaabHOM TOUKHW. IIpeacraBieHne O COXpaHEHMM MOMEHTA
HMMITYJIbCA B UEHTPAIBHBIX MOJIAX.

Pabota cuibl Ha MajoM M Ha KOHEYHOM nepemMenieHuu. ['paduyeckoe mpencraBieHue
PabOTHI CUJIBI.

MoOIIHOCTb CUIIBI.

Kunernueckast sHeprusi MarepuaibHOM TOUKHU. TeopeMa 00 U3MEHEHUM KHUHETHYECKOU
DSHEPruy MaTepUAILHOU TOUKHU.

IToreHuManbHbIE U HEMMOTEHIHANIBbHBIE CUiIbl. [loTeHIManbHas sHeprus. [loTteHnuansHas
SHEPrus ynpyro aepopMUpOBaHHOM MpyKuUHbL. [loTeHIIMaIbHAs S3HEPTHs Tella B OAHOPOIHOM
rPaBUTALlMOHHOM Tone. [loTeHnuManbHas SHEPrus Tejda B TPABUTALMOHHOM MOJE
OJTHOpPOJHOro Irapa (BHyTpM M BHE Imapa). Bropas kocMuueckass CKOpOCTb. Tperbs
KOCMHUYECKAsI CKOPOCTb.

CBsi3b paOOTHI HETIOTEHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM SHEPrur CUCTEMBI
TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUH.

VYhpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenue bepHyIum WIS UACaTbHOW KUIKOCTU KAaK CIEICTBUE 3aKOHA COXPAaHCHUS
MEXaHUYECKON YHEPTHH.

TexHuyeckre yCcTpoucTBa U TEXHOJIOTUYECKUE MPOLECCHI: JBIKEHUE PAKET, BOIOMET,
KONEp, NPy KUHHBIM MUCTONET, TUPOCKOI, (PUTYpHOE KaTaHUE HA KOHbKaX.

Hemoncmpauuu.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

HN3mepenne MOIHOCTH CHUJIBL.

W3mMeHeHune sHepruu Tena Npy COBEPILIEHUH PaOOTHI.

B3anmMHbIe NIpeBpalieHns] KHHETUYECKOW U IMOTEHIIMAIbHOM SHEPTUN IIPU ACHMCTBUM HA
TEJI0 CWJIBI TSKECTH M CUIIBI YIIPYT OCTH.

CoxpaHeHre SHEPTUH MPU CBOOOTHOM TaJCHHH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomuol, nPpAaKMUKyM.

N3mMepenne nmiyiibca Tena no TOpMO3HOMY ITyTH.

W3mepenue cuibl TArM, CKOPOCTH MOJIENIH 3JIEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHJIBI.

HccnenoBanne coXxpaHeHUSI UMITYJIbCA MPU YIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KNHETUYECKOM SHEPTUH TEJIA 10 TOPMO3ZHOMY ITyTH.

CpaBHeHHE U3MEHEHUs TOTEHIIMAIbHOW SHEPTUU MPY>KUHBI C PAOOTON CUITBI TPEHUS.

Omnpenenenre pabOThl CUIIBI TPEHUS! TIPU IBMKEHUHU TeJa IO HAKIIOHHON TIOCKOCTH.

Pasznen 3. MosiekyasipHas pu3nKa M TEPMOJIMHAMUKA.

Tema 1. Ocnogblt MONEKYAAPHO-KUHEMUYUECKOI MeopUL.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJsIpHO-KuHeTHudeckoit Teopun (MKT), ux ombiTHOE
ob6ocHoBanue. Jluddysus. bpoyHoBckoe nBmxenue. Xapakrep JBUKCHUS U B3aNMOICHCTBUS



qJacTHI] BemecTBa. Mojaenu CTpOeHHsI Ta30B, KUAKOCTEH M TBEPIBIX TET W OOBSICHEHUE
CBOWCTB BEIIECTBA Ha OCHOBE 3TUX Mojeneid. Macca u pa3Mepbl MOJEKYN (aTOMOB).
KomuecTtBo BemectBa. [loctosHnas ABoraspo.

TennoBoe paBHoBecue. TemmepaTypa u crnocoObl €€ usmepenus. lllkana Temneparyp
Llenbcus.

Mogens wuaeanbHOrO rasa B MOJIEKYJISPHO-KMHETUYECKOM TEOPUM: YacCTUIbl rasa
IBHUKYTCSI XaOTUYECKU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

I"azoBeie 3akoHBI. YpaBHeHue MenpaeneeBa—Kmnaneiipona. AGcoitoTHasi Temiieparypa
(mkana temneparyp KenbBuna). 3axkon Jlamprona. M3omponeccel B HJeaJbHOM Trasze C
MOCTOSIHHBIM ~ KOJIMYECTBOM BemlecTBa. ['paduueckoe MpeacTaBieHUE H3OMPOIECCOB:
U30TEpMa, U30X0pa, u300apa.

CBsi3b MEXIy MJAaBICHUEM W CpPEOHEH KHHETUYECKOW HHEPrHuel MOCTYHAaTEIbHOIO
TEIJIOBOTO JIBMXKEHHUSI MOJIEKYJl MJACATbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-
KUHETUYECKOW TEOPUHU UJICAIBHOTO rasa).

CBsi3b  aOCOJIOTHOM TeMmIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO CpeaHen
KUHETUYECKOW IHEPIUEN MOCTYNATEIBHOIO TEMIOBOTO JIBUKEHHUS €€ YaCTHII.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTMYECKUE MPOLECChl: TEPMOMETp, OapoMmerp,
MTOJTy4€HHE HAHOMATEPUAJIOB.

Hemoncmpavuu.

Mojenu 1BUKEHHS YACTUIL] BEIIECTBA.

Mopenb OpOyHOBCKOTO ABUKEHHUS.

Buneoponuk ¢ 3anmchbio peaibHOro OpOyHOBCKOTO JBUKEHUS.

Huddysus xuakocTe.

Mogens onbita llTepha.

IIpuTsoxeHue MOJIEKy .

Mopenu KpucTalM4ecKuX pemETOK.

HabGnronenue u uccieioBaHuEe U30IMPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBanue mpolecca yCTAaHOBJICHHS TEIUIOBOTO PaBHOBECHS NPU TEIIOOOMEHE
MEKly TOpSYEH U XOJIOJHOM BOIOM.

N3yueHne HM30TEPMUYECKOrO IMpoiecca (PEeKOMEHJA0BAHO HCIOJIb30BaHHE MU(PPOBOIH
nabopaTopun).

N3y4yeHnne n30xopHOTO Mporecca.

N3yyenne n3obapHoro npoiiecca.

IIpoBepka ypaBHEHUS COCTOSIHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunbi.

Tepmonunamuueckas  (T/[) cucrtema. 3amaHWe  BHEHIHUX  YCIOBHM iAo
TEPMOJUHAMUYECKOM CHCTEMBbI. BHemHue u BHyTpeHHHE mapameTpsl. [lapameTpsl
TEPMOJMHAMUYECKOM CHUCTEMBI KaK CpEIHHE 3HAYEHUS BEJIUYUH, OMNHUCHIBAIOIIUX €&
COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajo TEPMOJUHAMUKH. Camonpon3BoJbHas penakcanus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIOBOMY PaBHOBECHIO.



Mojenbs uOeaIbHOIO rasa B TEPMOJMHAMUKE — CHCTEMA YPaBHEHUM: YpaBHEHUE
MeneneeBa—KnaneipoHa v BeIpaXe€HUeE 111 BHYTPEHHEN SHEPIUU. Y CIIOBHS IPUMEHUMOCTH
ATOM MOJENU: HU3Kasg KOHUEHTpPAlMs YacTHUL, BBICOKME TeMIIepaTypbl. BelpaxkeHue s
BHYTPEHHEN YHEPTUH OTHOATOMHOIO WI€AJIbHOTO rasa.

KBazucratnueckre u HeCTaTUYECKUE TPOLECCHI.

DneMeHTapHasi paboTa B TepMOIMHAMUKE. Berancienne paboTsl mo rpaduky mporecca
Ha pV-nuarpamme.

Tennonepenavya kak cnoco0 M3MEHEHUsS BHYTPEHHEH SHEPruM TEPMOIUHAMUYECKON
cucteMsl 0e3 coBepiieHus: padboThl. KOHBEKIIMS, TEIIONPOBOAHOCTb, U3TyUYECHHE.

KomnuectBo Temmotel. Temnmo€MkocTh Tena. YaenbHass U MOJSPHAS TEIIOEMKOCTHU
BelIeCTBa. YpaBHeHHe Maliepa. Y nenbHas TemioTa CropaHus TorumBa. Pacuér koimuecTra
TEII0THI ipu Temnonepenaye. [lousrue 06 annadaTHOM Ipolecce.

ITepBoIii 3ak0H TepMOMHAMUKHU. BHyTpeHHss1 sHeprus. KomdecTBo TEIUIOTH U paboTa
KaK MEpbl U3MEHEHUSI BHYTPEHHEN SHEPIrUU TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoli 3ak0OH TEPMOAMHAMUKH JJisi PABHOBECHBIX IPOLIECCOB: 4YEpPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJUHAMUYECKONW CHCTEMBI MPOXOIUT CTMHCTBCHHAS ajuadara.
AOcoitoTHas Temreparypa.

BTopoii 3ak0H TEpMOIMHAMUKMY /11 HEPaBHOBECHBIX IPOLIECCOB: HEBO3MOYKHO MEPEIATh
TEIIoTy OT Oosee XonomgHOro Tena K Oonee Harperomy Oe3 kommeHcaruu (Kiaysumyc).
HeobpatuMocTs PUpPOAHBIX MIPOIIECCOB.

[Tpunnune! aeiictBus TerioBbix MammH. KIII.

MakcumansHoe 3nauenue KII/. [uka Kapno.

DKOJIOTUYECKUE  ACHEKThl HWCIOJb30BaHUS TEIUIOBBIX  JBUrareneil. TermmoBoe
3arpsI3HEHUE OKPYKAIOLIEN CPEIbl.

TexHHYEeCKHe yCTPOUCTBA U TEXHOJIOTUYECKHUE MPOLIECCHI: XOJOAUIBHUK, KOHIUIIUOHED,
IU3ENIbHBIN U KapOHOpaTOpHBIM JBUraTenu, napoBas TypOWHA, MOJYyYE€HHE CBEPXHHU3KHUX
TEMIIEPATYp, YTHIM3ALM «TEIUIOBBIX» OTXOAOB C HCIIOJB30BAHUEM TEIJIOBOIO HACOCA,
YTHJIM3AIUST OMOOPTaHUYECKOTO TOTUTUBA JIJISi BRIPAOOTKH «TEILJIOBOM U AJIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3menenne TeMneparypsl npu aanadbaTuueckoM paciIupeHUH.

BoznymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUNIOEMKOCTEN BEILIECTB.

Crioco0Obl M3MEHEHMsI BHYTPEHHEH SHEPTHHL.

UccnenoBanne anunabaTHOTO TIpolecca.

KomnbrorepHble MOAENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomuol, nPpAaKMUKyM.

N3mepenune yaenbHoN TEMITO0EMKOCTH.

HccnenoBanue mponecca OCTbIBAHKS BELIECTBA.

UccnenoBanne anuabaTHOTO TIpolecca.

N3ydeHne B3aMMOCBSI3U SJHEPTUH MEKMOJIEKYJIIPHOTO B3aUMOJICHCTBUSA U TEMIIEPATYPhI
KHUIICHUS JKUIKOCTEH.

Tema 3. Acpecamnuie cocmoanus eéewjecmea. Pazosvie nepexoowvl.



[TapooOpazoBanue u KoHAeHcanwms. VchmapeHue u KUINeHWE. YIenbHas TerioTa
napooOpa3oBaHusl.

Hacpiennsle W HeHachlleHHbIE mapbl. KadecTBeHHAass 3aBUCUMOCTh IUIOTHOCTH U
JaBJICHUS] HACBILLIEHHOT' O Iapa OT TEMIEPATyphbl, UX HE3aBUCUMOCTb OT 00bEMA HACKIILIEHHOTO
napa. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT JIABJIIEHUS B KUIKOCTH.

BraxxaocTh Bo3ayxa. AOCOIOTHAS U OTHOCUTEINIbHAS BIIaKHOCTD.

Teépnoe Tteno. Kpucrammuueckue u amopdHble Tena. AHU3OTPOIUS CBOWCTB
KkpucrtasuioB. [InaBiaeHue u kpuctaimnuzamnus. Y ienpHas Teriora miasieHus. Cyonumarus.

Hedopmanuu TBEpIOTO Tena. PacTsokenue u cxxatue. Cnur. Moayns FOnra. Ilpenen
yapyTux aedopmanuii.

TennoBoe paciipenue KUAKOCTe! U TBEPABIX Tell, 00bEMHOE U IMHEHHOE pacCIIupEHUE.
AHrapMOHH3M TEIIOBBIX KOJI€OAHMIA YaCTHI] BEU[ECTBA KaK MPUYUHA TEMJIOBOIO PACIIUPEHUS
TeJ (Ha KaueCTBEHHOM YPOBHE).

[IpeobOpazoBanue sHEeprun B pa3oBbIX MEPexo/iax.

VYpaBHeHue TeniaoBoro 0ajgaHca.

[ToBepxHoctHoe  HaTskeHue.  KoauimieHT  MOBEPXHOCTHOTO  HATSIKCHUS.
Kanunnsipusle siBnenusd. JlaBneHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUAKOCcTH. Dopmyna
Jlamaca.

TexHuyeckue YCTPONCTBA U TEXHOJOTHMYECKHE TMPOILIECCHI: JKHUIKUE KPUCTAIUIbI,
COBpPEMEHHbBIE MaTEpHUabl.

Jemoncmpauuu.

TennoBoe pacuinpeHue.

CBoiCTBa HACBHILLIEHHBIX TAPOB.

Kunenune. Kurnienue npu moHMKEHHOM JABIICHUMU.

N3MepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMM.

CmauunBaHue.

Kanunnsipuslie siBneHus.

Moaenu HeHLIOTOHOBCKOM YKHUKOCTH.

Crioco0b1 n3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U MUIABJIEHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Buasr nepopmarimii.

HaGnronenune mansix nedopmariui.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, PAKMUKYM.

N3ydenue 3akOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mMepeHne yaeapbHOM TENI0ThI IUIABJICHUS JIbJA.

N3ydenue CBOKCTB HACBIIIEHHBIX I1APOB.

N3mepenne abcomoTHOM BIAKHOCTH BO3yXa U OIIEHKA MACChl TAPOB B MTOMEIICHUH.

N3mepenne ko3¢ duiineHTa moBEpXHOCTHOTO HATSDKCHUS.

N3mepenne monyns FOnra.

HccnenoBanne 3aBUCUMOCTH JAepOpMallMd PE3UHOBOrO 00pasiia OT MPUIOKEHHOU K
HEMY CHJIBI.



Paznen 4. duekTpoauHamMuka.

Tema 1. dnexmpuueckoe noJie.

DJIeKTpU3alus TeIl U €€ NPOABICHUA. DNEKTPUUECKUN 3apsii. J(Ba BUIA SJIEKTPUUECKUX
3apAnoB. [IpOBOOHUKH, TUAJEKTPUKU U MOJYNPOBOJHUKU. DJIEMEHTAPHBINA AICKTPUUYECKUI
3apsd. 3aKOH COXPAaHEHHUs AJIEKTPUUYECKOTO 3apsia.

B3aumonelictBue 3apsaoB. Toueunsie 3apsanael. 3akoH Kynona.

DnekTpudeckoe mose. Ero neicTBre Ha SIIEKTPUIECKUE 3aPSIbI.

HanpspkéaHocTs anektpuueckoro mnojs. [IpoOHeiit 3apsia. JluHum HanmpsKEHHOCTH
ANEKTPUYECKOTO Mos1. O JHOPOIHOE AIIEKTPUUECKOE TOJIE.

[ToTeHIMAIbHOCTH ANEKTPOCTATUUECKOTO N0JIA. Pa3HOCTh MOTEHIIMATIOB U HANIPSHKEHUE.
[ToteHnmanbHass  SHeprus  3apsiia B JJIEKTpocTaTUyeckoM  mojie.  [loreHuuman
ANEKTPOCTATHYECKOTO Toiisl. CBsI3b HANpPsSHKEHHOCTH TMOJA U PA3HOCTH IMOTECHLIMAIIOB JUIS
ANEKTPOCTATUYECKOIO MOJIs (KaKk OAHOPOIHOI0, TaK U HEOAHOPOIHOTO).

[IpyHIMT CynepHO3ULIAN 3JIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome paBHOMEPHO
3apsHKEHHOTO 10 00BhEMY 1mapa. [lome paBHOMEPHO 3apsKEHHOW OECKOHEYHOM TIIOCKOCTH.
Kaptunsl mrHAN HANPSIKEHHOCTU ATUX MOJIEW U SKBUIOTCHIIUAIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B AIEKTPOCTATUYECKOM IOJIE. Y CIOBUE PABHOBECHS 3apsI0B.

JIUANEKTpUKU B 3JIEKTPOCTATUYECKOM TMoje. Jludnexkrpudyeckas MNPOHUIIAEMOCTh

BEILECTBA.

Kongencatop.  DnekTpo€MKOCTh  KOHAEHcCATopa.  DIEKTPOEMKOCTh  IIOCKOTO
KOH/JIEHCaTopa.

[TapamnensHoe  coenuHeHHME  KoOHAeHcatopoB. llocnenoBarenbHOe — coeAMHEHUE
KOH/JIEHCAaTOPOB.

DHeprus 3apsHKEHHOr0 KOHJEHCaTopa.

JIBr>KEeHUE 3apsSyKEHHOM YaCTHUIBI B OJTHOPOJIHOM 3JIEKTPHUUECKOM ITOJIE.

TexHu4yecKkre yCTpoMCTBAa M TEXHOJIOTUYECKHUE MPOLECCHI: IIEKTPOCKOII, JIEKTPOMETP,
AIEKTPOCTATHYECKAS 3aIlIUTa, 3236 MIICHHE YJICKTPOITPHOOPOB, KOHJACHCATOPHI, TeHepaTop Ban
ne I'paada.

Hemoncmpavuu.

YCTpONCTBO Y MPUHILIMII ICUCTBUS JICKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IIaPUKOB.

DIIEKTPUYECKOE T0JI€ ABYX 3apsSKEHHBIX TUIACTHH.

Mogaensb anexTpocraTuieckoro reaeparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUYECKOM TOJIE.

DIIeKTpOCTaTUYECKAs! 3aLIUTA.

YCTpONCTBO U IENCTBUE KOHAEHCATOPA IIOCTOAHHON U TIEPEMEHHOU EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH TUIOCKOTO KOHAEHCAaTopa OT IUIOIIAJH IIJIaCTHUH,
PACCTOSIHUSI MEXKTy HUMU U TUDJICKTPUUECKON TPOHUIIAEMOCTH.

DHEPrus dJIEKTPUIECKOTO MO 3aps>KEHHOTO KOHIEHCATOPA.

3apsnka v pa3psaka KOHIEHCATOpa Yepe3 PEUCTOP.

Yuenuueckuit skcnepumenm, nabopamopmusvie padomul, npaKmuKym.



OueHka cuil B3aUMOJICUCTBUS 3apsKEHHBIX TEJT.

HaGnrogenne mpeBpamieHusi SHEPTUM  3apsDKEHHOTO  KOHJIEHCAaTopa B DHEPIUI0
M3JIyYEHHUS CBETOUOMA.

N3ydeHune npoTekaHus TOKa B LIETIH, COAEPKAIIEH KOHIEHCATOP.

Pacnipenenenre pa3HOCTH TMOTEHIMANOB (HANPSKEHHs) TIPU  MOCIEA0BATEILHOM
COEMHEHHNU KOHJEHCATOPOB.

HccnenoBanne pa3psga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpudecKuil moxk.

Cwuna Toxka. [TocTOsSIHHBIN TOK.

VYcnoBusi CyliecTBOBaHHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrOo TOKa. VICTOYHUKHM TOKA.
Hanpsxenne U u O/1C €.

3akoH OMa JJ1s1 ydacTKa ILIeMu.

DJIEKTPUYECKOE  COMPOTUBJIECHUE. 3aBUCHUMOCTh  COINPOTUBIICHHUS  OJHOPOJHOTO
MPOBOJAHKKA OT €r0 JJWHBI U IUIOU[AJHN MONEPEYHOTO CEUYEHUs. Y IeIbHOE COMPOTHUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, MapaUieIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dyIekTprueckux uenei. [Ipasuna Kupxroda.

Pabota snexrpuyeckoro Toka. 3akoH Jxoyns—JIeHna.

MOUIHOCTB 3MEKTPUUYECKOTO TOKA. TernaoBas MOIIHOCTb, BbIJEIsieMasi Ha Pe3UCTOPE.

OJIC u BHyTpeHHEE CONPOTHBJIECHHWE HCTOYHMKA TOKa. 3akoH OMa s MOJIHOU
(3aMKHYTOM) 3JIeKTpUYECcKO 1enu. MomHOCTh UCTOUHKKA ToKa. KopoTkoe 3aMbIKkaHue.

KonnencaTop B ienu NOCTOSSHHOTO TOKA.

TexHuyeckre yCTpOHCTBAa W TEXHOJOTMYECKUE NPOLIECCHI: aMIEPMETP, BOJBTMETP,
peocTaT, CYETUUK FIEKTPUUECKON SHEPTUH.

Hemoncmpavuu.

N3mMepeHne cruitbl TOKa M HAPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HAIpPSDKEHUS ISl PE3UCTOPA, JIAMIIbI
HaKaJIMBaHUS U CBETOJIMOJA.

3aBUCUMOCTh CONPOTUBIICHUS] HWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOIIAIU
MOIMEPEYHOTO CEUYEHHUS U MaTepuraa.

HccnenoBanne 3aBUCUMOCTM CWJIBI TOKa OT CONPOTUBIIEHHUS TPU ITOCTOSHHOM
HaIPsHKECHUH.

[Ipsimoe nzmepenue IJC. KopoTkoe 3aMblkaHNE TalbBAHUYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO COMPOTUBJICHUS.

Crnoco0rsl coenMHeHust ICTOYHUKOB Toka, DJ[C Oatapeil.

HccnenoBanne pa3HOCTH MOTEHIMATIOB MEXy MOJOCAMH MCTOYHHMKA TOKA OT CHJIBI
TOKa B LEIN.

Yuenuueckuii 3xcnepumenm, nadvopamopusie padomeul, nPpAKMUKyM.

UccnenoBanne cCMEMIaHHOTO COSTMHEHUST PE3UCTOPOB.

N3mMepeHne yaenpbHOro COpoTUBIIEHUS IPOBOHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANIPSHKEHUS 111 JIaMITbl HaKaJ I BaHMS.

VYBenuueHue npejeiia u3MepeHus amnepMeTpa (BOIbTMETPA).



N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBJICHUS UCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC rampbBaHMUYECKOTO 3J€MEHTa OT BPEMEHH IIpU
KOPOTKOM 3aMBIKaHUU.

HccnenoBanne pa3HOCTH MOTEHIMATIOB MEXy MOJKOCAMH MCTOYHHMKA TOKA OT CHJIBI
TOK2 B LICTIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOITHOCTH HCTOYHHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 pa3nuunplx cpeoax.

DJIEKTpUYECKass NPOBOJUMOCTh Pa3JWYHBIX BEHIECTB. JIEKTPOHHAS IMPOBOIUMOCTH
TBEPABIX  METAJUIOB. 3aBUCUMOCTh  CONPOTHUBIEHUS METAUIOB OT  TEMIIEPATYPBHL
CBepXnpoBOUMOCTb.

DNeKTpUYECKU TOK B BaKkyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W MPUMECHas MPOBOJAUMOCTb MOJYIPOBOJHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIEC TPHUOOPHI.

DNEKTPUYECKUNA TOK B AJIEKTPOJIUTAX. DIEKTPOIUTHUECKAS TUCCOLUALUSA. DIEKTPOIH3.
3akonsl Dapazest I ANEKTPOIU3A.

Onekrpuyecknuid TOK B razax. CaMOCTOSITENbHBIA W HECAMOCTOSTEIBHBIN pasps.
Paznuunbie THIIBI CAMOCTOSTENBHOTO pa3psana. Monnaus. [1nazma.

TexHuyeckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHE: Tra30pa3psAHbIE JIAMIIbI,
AIIEKTPOHHO-Ty4eBasi TpyOKa, MOIYIPOBOIHUKOBBIE MTPUOOPHI: JUOA, TPAH3UCTOP, POTOAUO,
CBETOJMOJ, TallbBaHWKa, pa(UHUPOBAHHE MM, BBIIABKA ATIOMUHUS, D3JIEKTPOHHAS
MHKPOCKOITHS.

Jemoncmpauuu.

3aBUCHUMOCTb CONPOTUBIJICHUSI METAJJIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTB 2IEKTPOIUTOB.

3akoHslI neKTposm3a Papasest.

Hckposoli pa3psia ¥ MpOBOAUMOCTb BO34yXa.

CpaBHeHME TPOBOAUMOCTH METAIIOB Y MTOIYIIPOBOJHUKOB.

OHOCTOPOHHSIS NPOBOJUMOCTD JTHOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HaGnronenue anextponmsa.

N3mepenune 3apsaa 0OJTHOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COMPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3nyYecKuil NPaKTUKYM.

CnocoObl u3MepeHus (QU3NYECKUX BEIMYMH C HCMOJIb30BAHMEM AHAJIOTOBBIX U
M (QPOBBIX U3MEPUTENBHBIX TPUOOPOB ¥ KOMITBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCOIIIOTHBIE
U OTHOCUTEJIbHBIE MOTIPEUIHOCTH HU3MepeHui (u3ndyeckux BenuuuH. OIEHKa TpaHull
ITOTPEIIHOCTEMN.

[IpoBeneHne KOCBEHHBIX W3MEPEHUM, WCCICNOBAHUM 3aBUCUMOCTEH (PU3MIECKUX
BEJIMYUH, MIPOBEPKA MPEAJIOKEHHBIX TUIIOTE3 (BBIOOP U3 pabOT, ONMMCAHHBIX B TEMAaTUYECKUX
paznenax «Y4eHUYECKH SKCIIEPUMEHT, JIJA0OpaTOpHbIE Pa0OThI, TPAKTUKYM) ).

MexnpeameTHble CBSA3H.



Nzyuenue kypca pusuku yriry6iaéHHOr0 ypoBHs B 10 Ki1acce oCyIiecTBISIETCs ¢ y9ETOM
COJIEpKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMu MaTeMaTUKU, OWOJOTHH, XHWMUH,
reorpauu U TEXHOJIOTHUH.

Mesicnpeomemnople noHaAmMuUA, CEA3AHHbLIE C U3YUEHUEM MEMO008 HAYUHO20
NO3HAHUA: SIBJICHUE, HAYYHBIM (aKT, TUmoTe3a, (Qu3nyeckas BEJIUYWHA, 3aKOH, TEOPHS,
HaOJIOZICHUE, OKCIICPUMEHT, MOJCIUPOBAHUE, MOJACNIb, HW3MEPEHHE, TOTPEITHOCTU
HM3MEpEHUM, n3MepuUuTeIbHbIe MPUOOPHI, ITudpoBas sadbopaTopus.

Mamemamuxka: pelieHUe CUCTeMbl ypaBHeHMM. JIuHelHas ¢yHkusa, mnapadona,
runepOona, ux rpauku u cBoiicTBa. TpuroHomerpuueckue (QPyHKIMH: CHUHYC, KOCHHYC,
TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOPHI M UX MPOEKIUU
Ha OCH KOOpAMHAT, CI0)KEHUE BEKTOPOB.

buonozusa: wmexanuueckoe JBWXKEHHME B JKMBOW mpupone, auddysusi, ocmoc,
TEMI000MEH >KUBBIX OPTraHU3MOB, TEIIOBOE 3arPA3HEHUE OKPYKAIOIIEH Cpeibl, yTUIU3ALMS
OMOOPTaHUYECKOTO TOTUIMBA IS BEIPAOOTKHU «TETIJIOBOM M AJIEKTPOIHEPTUU, TOBEPXHOCTHOE
HATSIKEHUE U KAaWUISIPHbIC BJICHUS B IPUPOJIE, HICKTPUUECKHE SIBJICHUS B )KMBOI IIPUPO/IE.

Xumua: JHUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJb
BEILIECTBA, MOJISIPHAs Macca, MOJy4YeHUE HAaHOMATEPUAJIOB, TEIJIOBBIE CBOMCTBA TBEPIBIX TEIL,
KUIOKOCTEM M Tras3oB, JKHUIKUE KPUCTAIUIBI, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB,
AIEKTPOJIUTHYECKAS JUCCOIMALINS, TATbBAHUKA, JIEKTPOHHAS MUKPOCKOMHSI.

TI'eocpaghus: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHUE JBUKEHUHN C UCTIOIB30BAHUEM MEXAHU3MOB, YUET CYXOTO
U JKUJKOTO TPEHHUS B TEXHUKE, CTAaTMUYECKHE KOHCTPYKIMHU (KpOHIITEHH, pelérdyaThie
KOHCTPYKIIMHK), HMCIOJb30BaHHE 3aKOHOB COXPAHEHUS MEXAHHKH B TEXHUKE (THUPOCKOIL,
BOJOMET W JIpyrue), JBUTaTellb BHYTPEHHETO CropaHus, mNapoBas TypOWHa, OBITOBOU
XOJIONWIBHUK, KOHIAUIMOHEP, TEXHOJOTUU TOJIYYEHHUS] COBPEMEHHBIX MaTepualioB, B TOM
YUCJIE HAHOMATEPUAJIOB, W HAHOTEXHOJIOTHUH, 3JIEKTPOCTATHUYECKAs 3aIlUTA, 3a3€MJICHUE
ANEKTPONPUOOPOB, Ta30pa3psIIHBIE JaMIIbl, TOJYIPOBOJHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. diaekTpoauHamMuka.

Tema 4. Machummnoe noe.

B3anmonelicTBuE MOCTOSHHBIX MATHUTOB M IMTPOBOAHUKOB C TOKOM. MarHuTHO€E moJe.
Bekrtop MarHuTtHOM wuWHAYKUMHU. [IpyHOMII Cyneprno3sMuuu MAarHUTHBIX MOJEW. JInHuu
MAarHMTHOW MHIYKIIWH.

MarnuTHo€ 1oJjie MPOBOJHUKA C TOKOM (IPSMOTO MPOBOJIHUKA, KATYIIKH U KPYTOBOTO
BHUTKA). OnbIT Dpcrena.

Cuna AMnepa, €€ HanpaBJIeHUE U MOJTYJIb.

Cuna JlopeHlia, €€ HampaBlIeHUE M MOIyJb. JIBU)KEHUE 3apsHKEHHOM YacTHLBI B
OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cuibl JlopeHia.

MarunutHoe nose B BelecTBe. GeppoOMarHeTUKku, napa- u AuaMard €TUKHU.



TexHUYEeCKHE yCTPOMCTBA U TEXHOJOTHYECKHUE MPOLECCHl: MPUMEHEHUE MOCTOSHHBIX
MarHuTOB, JJIEKTPOMArHUTOB, TECTEP-MYJILTUMETP, JICKTPOJBUTaTenh SIKOOHU, yCKOpHUTEIH
AIEMEHTAPHBIX YaCTHUL.

Jemoncmpauuu.

Kaptuna nwHWI MHIYKIWA MarHUTHOTO TIOJSL TOJIOCOBOTO W TIOJKOBOOOPa3HOTO
MOCTOSIHHBIX MAarHUTOB.

KaptnHa nvHWI MarHUTHOW WHAYKUHUM TMOJS JJIWHHOIO MPSMOrO IMPOBOAHUKA U
3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHMKA, KATYIIKH C TOKOM.

BzaumopencTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeH1ia Ha MOHBI AJIEKTPOJINTA.

HaGnronenue aBuKeHUs MydyKa 3JIEKTPOHOB B MAarHUTHOM TI0JI€.

[IpuHUMO  AEUCTBUS  DICKTPOU3MEPUTEIBLHOrO MpuOopa MarHUTOAJICKTPUIECKOU
CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomul, PAKMUKYM.

HccnenoBanre MAarHUTHOTO MOJIA TOCTOSIHHBIX MarHUTOB.

UccnenoBanue cBOMCTB eppOMarHETHUKOB.

HccnenoBanne AeCTBHS MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cunbl Amnepa.

N3ydenne 3aBUCUMOCTU CUITBI AMIIepa OT CHJIbI TOKA.

OnpeneneHne MarHUTHOW MHAYKIMHA HA OCHOBE U3MEPEHHUS CHIIbI AMIIEpa.

Tema 5. InekmpomazHumnas UHOYKYUA.

SIBrieHnE 3NEeKTpOMarHUTHOM MHAYKUMU. [1oTOK BekTopa MarHuTHOM MHAYKUMU. DJ1C
WHJYKIMH. 3aKOH AJIEKTPOMAarHUTHOW nHIykumn dapanes. BuxpeBoe aeKTpruuecKoe MoJie.
Toku Oyko.

OJIC uHAYyKIHMHU B IPOBOJHUKE, IBHKYILEMCS B OTHOPOAHOM MAarHUTHOM IIOJIE.

[TpaBuno Jlenma.

NunykruBHoCTh. KaTylika MHAYKTMBHOCTH B LENM IIOCTOSHHOIO TOKa. SIBineHwue
camouHAyKIu. I J1C caMOMHIy KU K.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: HWHAYKIUOHHAs II€Ub,
COJICHOM /I, 3alI[UTa OT JEKTPU3ALINH TEJl [IPU JBIKEHUU B MATHUTHOM TI0J1€ 3E€MJIH.

Hemoncmpavuu.

HaGntogenue siBneHust 3JIeKTpPOMarHUTHOM MHTYKIIMH.

Uccnenosanne 3aBucumoctu D/C MHAYKIMHA OT CKOPOCTH W3MEHEHUS MArHUTHOIO
MTOTOKA.

IIpaBuio Jlenna.

[TameHue MarauTa B aFOMUHUEBOM (METHOM) TpyoOe.

SIBneHHEe CAaMOMHAYKIUU.

Uccnenosanne 3aBucumoctd 3/]C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHHUS CHJIBI TOKA
B LICIIH.



Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, PAKMUKYM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOM WHIYKIHH.

Onpenenenre NHIYKIIMU BUXPEBOTO MArHUTHOTO TIOJIS.

HccnenoBanue sSBICHUS CAMOUHTYKIIHH.

COopka MoieH 3JIeKTPOMAarHUTHOTO TeHepaTopa.

Paszpnen S. KosieGanus u BOJIHBI.

Tema 1. Mexanuueckue Koniedanus.

KonebarenrHast cucrema. CBoOOIHBIE KOJIEOAHUS.

Napmonnueckue konebanusa. KuHemaTnueckoe U JAMHAMHYECKOE  OIKCAHUE.
DHEpreTM4eckoe OnucaHue (3aKOH COXpPaHEHUsT MEXaHU4eCcKoW sHepruu). BbsiBog
TUHAMHUYECKOTO OMHCAHUS TapMOHMYECKMX KOJEOaHWH M3 MX DHEPreTHUYECKOTO U
KMHEMATHUYECKOTO OITMCAHMUS.

AmMmumutyna u gasa konebanuil. CBsi3b aMILTUTYAbI KOJIE€OAHUN UCXOTHOM BEJIMYUHBI C
aMIUTUTyIaMH KoJieOaHU €€ CKOPOCTU U YCKOPEHHS.

[lepuonq u dactora Kosebanuif. Ileprox Manbix CBOOOAHBIX  KoeOaHMIA
MaTeMaTU4eCcKoro MasTHHKA. [leprnos cBOOOHBIX KOJICOaHUM MPYKUHHOTO MasiTHUKA.

[lTonsiTue o 3aryxarouux KojieOaHUsAX. BeiHyXkJeHHble KoJieOaHusi. Pe3oHaHc.
Pe3onancHas kpuBasi. BiausHue 3aTyxaHus Ha BUJ PE30HAHCHON KpUBOW. ABTOKOJIEOaHMS.

TexHUUEeCKHE YCTPOICTBA M TEXHOJOTMYECKHE IMPOLECCHI: METPOHOM, Yachl, Kadelu,
MY3bIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anuch K0Jie0aTeIbHOTO IBUYKEHHUSL.

Habnrogenne He3aBUCMMOCTM IepuoJia MajblX KOJeOaHWil Tpy3a Ha HUTH OT
aAMIUTATY/IBI.

HccnenoBanne 3aTyXaloluxX KoJieOaHMH U 3aBUCUMOCTH MEpHOJa CBOOOTHBIX
KOJIeOAHUI OT COMPOTUBIICHUSI.

HccnenoBanne kojebaHWil rpy3a Ha MAacCUBHOM MpYy>XKMHE C 1EJbl0 (POpMUPOBaHUS
npeacTaBIeHU 00 HaeanbHON MOJENU PYKUHHOIO MassTHUKA.

3aKOH COXpaHEeHMsI SHEPTUH NpHU KojaeOaHUsIX Irpy3a Ha MpYKUHE.

HccnenoBanne BBIHYKIEHHBIX KOJIEOaH .

Habmronenue pezoHanca.

Yuenuueckuii 3xcnepumenm, nabopamopmnsie padomuol, npaKmMUKym.

N3mepenne nepuoga cBOOOAHBIX KOJI€OaHUI HUTSHOTO U MPY>KUHHOT'O MasSTHUKOB.

N3ydenne 3aKk0OHOB JBMKEHUSA T€Ja B X0/1€ KoJieOaHUI Ha ypyroM MojBece.

N3ydenne nBUKEHNSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHuie SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILIUTYIbI 3aTyXalOMNX KOJIEOaHUM.

HccnenoBanne BBIHYKIEHHBIX KOJIEOAHUH.

Tema 2. Inekmpomazuumnsple Koj1edaHUs.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJI€OAHUS B HJI€AJIbHOM
KoJiebaTenbHOM KOHType. @opmyna Tomcona. CBsA3b aMIUIMTY/bI 3apsiia KOHJEHCATOpa C
aMIUTUTYIOM CHJIBI TOKA B KOJICOATETbHOM KOHTYPE.



3aK0H COXpaHEHUS FHEPTUU B UJCAUTHHOM KOJICOATEIbHOM KOHTYpE.

3aTyxaronme SIIEKTPOMArHUTHBIE KoyieOaHus. BBIHYXICHHBIC 3JIEKTPOMArHUTHEIC
KoJieOaHusl.

[TepeMeHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JEHCTBYIOIIEE
3HAYEHUE CUJIBI TOKA M HAMPSDKEHUS MIPU Pa3IMuHON PopMe 3aBUCUMOCTH TTEPEMEHHOTO TOKa
OT BPEMEHHU.

CunycouJalibHbId  MEPEMEHHBI TOK. Pe3ucTop, KOHAEHCATOp M  KaTylIKa
MHIYKTUBHOCTU B LIE€MM CUHYCOWJAIBHOTO MEPEMEHHOTO TOKA. Pe3oHaHC TokoB. Pe3oHaHC
HANPsDKEHUM.

Uneanpusbiil Tpanchopmatop. [IponusBoactso, nepenaya u noTpedIeHUE IIEKTPUUECKOM
SHEPruu.

DKOJIOTUYECKUE PUCKU TTPU MPOU3BOACTBE ANIEKTPO3HEPrun. KynpTypa ncnosib30BaHus
AIEKTPOSHEPIUH B ITIOBCENHEBHOM )KU3HMU.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHL: SIIEKTPUUECKUN 3BOHOK,
reHepaTop MepeMEHHOTO TOKa, IMHUM JIEKTPONepeay.

Hemoncmpavuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcnuuiorpaMmbl AJIEKTPOMArHUTHBIX KOJICOAHHIA.

['eHepaTop He3aTyXarIIMX MIEKTPOMArHUTHBIX KOJICOaHH.

Mopenb 3JIEKTPOMarHUTHOTO TEHEpaTopa.

BbiHyX/1€eHHbIE CUHYCOUIaIbHBIE KOJIEOaHUSI.

Pe3ucrtop, kaTynika HHIYKTUBHOCTH U KOHIEHCATOP B LEIMN IEPEMEHHOTO TOKA.

Pe3oHnaHc nipu mocie10BaTeIbHOM COEIMHEHUHN PE3UCTOPA, KATYIIKU WHIYKTUBHOCTH U
KOHJIEHCATOpA.

YeTpoiicTBO M IPUHIIMI ACUCTBUS TpaHchopmaTopa.

Mopens IMHUY AIEKTPONIEPEAAUH.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

Nzyuenue tpancpopmaropa.

HccnenoBanue NepeMEHHOr0 TOKa 4epe3 NOCIEA0BATENIBHO COEAMHEHHBIE KOHIAEHCATOP,
KaTyIIKy W pE3UCTOP.

Halnrogenue 351eKTpOMarHiTHOTO pe30HaHCA.

UccnenoBanne paboThl HICTOUHUKOB CBETA B IEITH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMAZHUNHbBLE G0JIHbI.

MexaHrnuyecKue BOJIHBI, YCJIOBUA MX pacnpocTpaHeHus. [lonmepeuyHbpie U MpOJOJIbHBIE
BOJIHBL. [lepro, CKOpOCTh pacrpoCTpaHEHHUs ¥ JJIMHA BOJHBI. CBOMCTBAa MEXaHUYECKUX BOJIH:
OTpaKeHHe, NpesioMIieHrue, UHTepdepeHIus u qudpaxiys.

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

[ITymoBOE 3arpsi3HEHNE OKPYKAIOUIEN CPEIBL.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSL M3IJIyUYEHUS JIEKTPOMArHUTHBIX BOJIH. B3anmHas
OpHUEHTaMsl BEKTOPOB B DJIEKTPOMAarHUTHOM BOJIHE.



CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH: OTPaXEHUE, NPEIOMIICHHE, NOJSApU3ALIMS,
uHTepPepeHus U TudpaKus.

[IIxanma 3JIEKTPOMArHUTHBIX BOJIH. [I[puMEHEHNE 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpyHLIMIIBI pagOCBs3H U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckne yCcTpoucTBa U MPAKTUYECKOE TPUMEHEHUE: MY 3bIKaJIbHbIE HHCTPYMEHTBHI,
panap, paavoNpUEMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neus, ynbTpa3BykKoBas
JMAarHOCTHKA B TEXHUKE U MEJULIMHE.

Hemoncmpavuu.

OO6pazoBanue 1 pacpOCTpaHEHUE MOMEPEUYHBIX U MPOJOIbHBIX BOJH.

Koneobmoiieecs Teno kKak HICTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOAHUH.

Habmonenue oTpaskeHus U NpeoMIIeHUSI MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHnu u AuPpakiiuy MEXaHM4eCKUX BOJIH.

AKyCTHYECKUI PE30OHAHC.

CBoiiCcTBa yibTpa3ByKa U €ro NpUMEHEHUE.

Halntogenue cBA3UM I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW M YacTOTOH
KOJIeOaHuH.

HccnenoBanne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, IPEIOMIICHHE,
noJisipusanus, udpaxius, HHTeppepeHITUs.

OGHapy:xeHue HHPpPaKpacHOTO U YIbTPahUOIECTOBOIO U3TYUCHHUN.

Yuenuueckuit 3xcnepumenm, nabopamopmnsie padomuol, nPpAaKMUKYM.

N3ydenune napaMeTpoB 3ByKOBOM BOJIHBI.

N3yueHune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMoIMHETHOE PACIIPOCTPAHEHUE CBETA B OJHOPOAHOM cpene. JIyu ceeta. Toueunbin
VCTOYHUK CBETA.

OTtpaxeHue cBera. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue M300pakeHU B MIIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI TMPEJNIOMIICHUS CBeTa. AOCONIOTHBIA TOKa3aTelb
npenomiueHusa. OTHOCUTENBHBIN MOKa3aTelb MpenomieHus. [IocTOSIHCTBO 4acTOThI CBETa U
COOTHOIIIEHHUE JJIMH BOJIH [IPH MEPEX0/I€ MOHOXPOMATHYECKOTO CBETA YEePE3 TPAHULLy pa3jeiia
JBYX ONTHYECKUX CPEI.

Xon nyuert B mpusMe. {ucnepcust ceeta. ClioxHBIN cocTaB 0eoro cBera. LBer.

[TonHoe BHyTpeHHee oTpakeHue. [IpeienbHbIi yroi MOJHOTO BHYTPEHHETO OTPAKEHU.

Cobuparone M pacceuBaroliye JUH3bI. ToHKass nuH3a. DOKYyCHOE pacCTOSHUE H
OINTUYECKas CHJjIa TOHKOM JTMH3bI. 3aBUCUMOCTH (DOKYCHOT'O pacCTOSIHUS TOHKOH c(hepuueckoi
JIMH3BI OT €€ TEOMETPUM U OTHOCUTEIBHOI O NTOKA3aTes IPEIOMIICHHUS.

dopmyia TOHKOH JIMH3BI. Y BEJIMYEHHUE, TaBAEMOE JIMH30M.



XoJ Jy4a, MPOMEAIETrO JUH3Y IO/ MTPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKOU
ocu. [locTpoenne n300pa>keHuil TOUKH U OTpE3Ka MPSAMOIl B COOUPAIOIINX U pacCeHBaIOIINX
JIMH3aX U UX CUCTEMAX.

OnTtuyeckue nmpubdopsl. Pazperaromias ciocooHocTh. ['11a3 Kak onTH4ecKas CUuCTeMa.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTHUKHU.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHHKHU. Y CIOBHS
HaOIIOACHUS MAKCUMyMOB M MHUHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT JIBYX
KOTE€PEHTHBIX UCTOYHUKOB. [IpuMepsl Kilaccuyeckux UHTEp(HEepEHIIUOHHBIX CXEM.

Hudpakius cBeta. JudpaxkiumonHas pemérka. YciaoBue HAOMIOIECHUS TJIABHBIX
MaKCUMYyMOB TIPU TIaJICHUU MOHOXPOMATHYECKOTO CBETa Ha U (PPAKIIMOHHYIO PEIIETKY .

ITonspuzanus ceera.

TexHuyeckre ycTpOHMCTBA M TEXHOJIOTMYECKHE TNPOLIECCHL OYKH, JIyNa, NEPUCKOIL,
(dboToanmnapar, MUKPOCKOM, MPOCKIMOHHBIA amnmapar, MPOCBETIIEHUE ONMTHUKH, BOJIOKOHHAs
OITHKA, AU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpavuu.

3aKOHBI OTPAKEHHUSI CBETA.

HccnenoBanne npenoMieHus CBETA.

Halnrogenue nojiHOro BHYTPEHHETO OTpakeHusl. MoJienb CBETOBOIA.

UccnenoBanne xoia CBETOBBIX MYYKOB uepe3 IUIOCKOMAPAIUIEIbHYIO IUIACTUHY U
MpU3MY.

UccnenoBanne cCBONCTB M300paKeHUHN B JIMH3aX.

Mopenu MUKpOCKoma, TeJIECKOona.

Habmronenune nnrepdepeHiu cBera.

HaGnronenue 11BeToOB TOHKUX TUIEHOK.

HaGnronenue nudpaknum cBera.

N3ydenune nudpakiimOHHON PEIIETKY.

Habnronenune nudpakiimoHHOTO CIIEKTpa.

HabGnronenune nucnepcuu cBera.

Halnronenune nonspuzamnuu cBeTa.

[IpuMeHeH e MONSIPOUIOB I U3YUYECHHSI MEXaHUYECKUX HAIIPSIAKEHU .

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomuol, nPpAaKMUKyM.

N3Mepenne nokazaTesns NpeIoOMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BELIeCTBA (Ha MPUMEPE KU TKUX
JIMH3).

N3mepenne GoKyCHOr0 pacCTOSTHUS PACCEUBAIOLIUX JIUH3.

[Tony4yenue n300pakeHus B CUCTEME M3 ITIOCKOTO 3epKaia U JIMH3BI.

[Tonyuyenue n300pa’keHus B CUCTEME U3 IBYX JIMH3.

KoHcTpyHnpoBaHu€ TENECKONUYECKUX CHCTEM.

Habmonenue nudpakiumu, uaTepdEepeHIINU U MOJIIPU3aLUHN CBETA.

N3ydenne noysipu3alviv CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPHKA.

N3yuenue unTepdepeHIinm J1a3epHOro U3TyYeHUs Ha IBYX IIENsIX.

HaGnronenue nucnepcun.



HaGnronenue u uccienoBanne qudpakiimOHHOTO CIIEKTpPa.

N3mepenne niuHbl CBETOBOW BOJIHBI.

[Tony4yenue criekTpa U3ay4eHHUs CBETOIMO/IA TIPY MOMOIIU AUPPAKIIMOHHOMN PEIIETKY.

Pa3nen 6. OcHOBBI cielUAJIbHOM TEOPHUH OTHOCUTEILHOCTH.

I'panuibl IPUMEHNMOCTH KJIACCUYECKONM MeXaHMKH. [locTynaTel cienuanbHOM TEOpUH
OTHOCHUTEJIbHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM wuHTepBald. IIpeoOpazoBanus Jlopenma. VYciooBue
NpUYMHHOCTH. OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJIEHUe BPEMEHU M COKpallleHHe
JUTUHBI.

DHeprusi 1 UIMIyJIbC PEIITUBUCTCKON YaCTHIIHI.

CBs13b MacChI C DHEPTUEH U UMITYJILCOM PEJIITUBUCTCKOM YaCTUIIBI. DHEPTHsI TIOKOS.

TexHrueckue ycTpoucTBa U TEXHOJOTUYECKHUE MPOLECCHI: CIIyTHUKOBBIE MPUEMHUKH,
YCKOPUTEIHU 3aps’KEHHBIX YaCTHII.

Y4eHnuecKuil IKCIIEPUMEHT, JIabOpaTOpHbIE pabOThI, MPAKTUKYM.

OmnpeneneHre UMITYJIbCa U SHEPTUU PEATUBUCTCKHUX YacTHIl (TI0 poTorpadusiM TPEKOB
3apsKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapno-60ano060i oyaausm.

PaBHOBecHOE TemoBoe H3NyudeHHE (U3MydeHHEe aOCOIIOTHO 4YEPHOrO Tena). 3aKOoH
cMmenieHus Buna. [ unoresa [liianka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJILC (OTOHA.

®dotoaddext. OnbiThl A. I'. CTosieToBa. 3akoHbl poTorddekra. YpaBHeHHEe DUHIIITEHHA
st porosdpdekra. «kKpacHas rpanuna» gpotodrddexra.

JlaBieHue cBeta (B YaCTHOCTH, JaBJICHHE CBETa Ha aOCOJIOTHO MOTJIOUIAIONIYIO U
a0COJIIOTHO OTpakaromyto moBepxHocTs). OnwiThl [1. H. JleGenera.

BonnoBeie cBoricTBa yactull. Bosnbl ne bpowsis. J{inuHa BonHbL Ae bponis u pa3mepsl
o0JIaCTH  JIOKAJW3alMU JBUXKYIIEWcs dYacTuilpl. KOpmycKyJIsipHO-BOJHOBOW —Jyallu3M.
Judpakuus 37eKTPOHOB Ha KpHUCTAIIIAX.

Crnemmnduka wu3mepeHuii B  Mukpomupe. COOTHOIIECHUS  HEONpPEAeTEHHOCTEH
['eitzenOepra.

TexHHUecKue yCTpOICTBA U TEXHOJIOTUUECKHUE MPOIECChl: CIIEKTPOMETP, (POTOITEMEHT,
(dboToaTYuK, TYHHEIbHBIA MUKPOCKOII, COJTHEYHAsi OaTapesi, CBETOUOI.

Hemoncmpavuu.

®otor(pPeKT Ha yCTaHOBKE C IIMHKOBOM TUIACTUHOM.

UccnenoBanne 3akoHOB BHEMIHETO GhoTodhPeKTa.

HccnenoBanne 3aBUCUMOCTH COIIPOTUBIIEHUS MTOJIYITPOBOJIHUKOB OT OCBEHIEHHOCTH.

CBeToauo .

Conneynas Oatapes.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomul, PAKMUKYM.

UccnenoBanue dotopesucropa.

N3mepenue nocrosiuHoi [11anka Ha ocHOBe HccienoBanus Gorosrddekra.

UccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIKEHHUS.



Tema 2. @usuka amoma.

OmnbITHI TIO KICCIIEIOBaHUIO cTpoeHMsI atoMa. [Imanetapuas monens atoma Pesepdopra.

[Toctynatel bopa. U3nyyenue u noriomenne (GOTOHOB MPU MEPEX0JIE aTOMA C OJHOTO
YPOBHS SHEPTHH Ha JPYTOM.

Bunbl cnektpoB. ClIEeKTp ypOBHEM S3HEPTUM aTOMa BOJOPOJIA.

CnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBeta. Jlasep.

TexHuyeckue ycTpoWCTBA M TEXHOJIOTHUECKHUE MPOLECCHI: CIEKTPaJbHBIA aHaIU3
(cexTpocKkoi), Ja3ep, KBAHTOBBIN KOMIBIOTED.

Jemoncmpauuu.

Mopenb onsita Pesepdopna.

Habmoienue nuHedvaThIX CIIEKTPOB.

YCTpONCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIIUX YACTHIL.

Onpenenenue NIMHBI BOJHBI JIA3€PHOTO U3y YEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, PAKMUKYM.

HaGnronenune nuHevaToro cnexrpa.

HccnenoBanne cnekrpa paspeKeHHOTO aTOMAapHOIO  BOXOPOAA M HM3MEpPEHHE
nocrosiHHor Punbepra.

Tema 3. Duzuka amomMHO20 A0PA U I1EMEHMAPHBIX YACHUY,.

Hyxnonnas monens sinpa I'elizenOepra—lBanenko. 3apsa saapa. MaccoBoe 4uciio sizipa.
N3ororsl.

PannoaktuBHOCTh. Aunb(a-pacnan. OIEKTPOHHBIA W TO3UTPOHHBIN OeTa-pacna.
"'amma-usnydeHnue.

3aKOH paJMOAaKTUBHOIO pacnana. PannoakTuBHbIe M30TONBI B mpupozae. CBoicTBa
MOHU3HPYIOLIEr0 W3Jy4yeHHsd. BiusHMEe pagvMOaKTUBHOCTH Ha JKUBbIE OpPTraHU3MBL.
EcrtectBennslit ¢pon nznyuenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jledext macchol siapa.

Anepunie peakiuu. Jlenenue u cuHTe3 suep. SnepHeie peakTophl. [IpoGiemsr
YIOPABJISIEMOTO TEPMOSIIEPHOTO CHHTE3a. ODKOJOTMYECKUE ACHEKThl PA3BUTHUS SAECPHOM
DHEPreTUKH.

Merozpl perucTpaly U UCCIEI0BAHUS HIIEMEHTAPHBIX YaCTHLI.

@yHIaMEHTAIbHBIE B3aUMOACHCTBUA. bapruoHbl, ME30HBI U JIeNTOHBI. [Ipeacrasienue o
Cranpaptao monenu. KBapk-rimrooHHas MOJEIb aJpOHOB.

®uzuka 3a npegenamu CranaaptHoil Mmoaenu. TEMHas MaTeprs U TEMHAs SHEPIHUsl.

EnunctBo ¢usznueckoil KapTUHBI MHpa.

TexHu4yeckue yCcTpoicTBa U TEXHOJIOTUYECKHUE MPOLIECCHL: JO3UMETP, kKaMepa BunbcoHa,
ANIEPHBIA PEaKTop, TEPMOSAEPHBIA peakTop, aroMHas OomOa, MarHUTHO-PE30HAHCHAas
ToMorpadus.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomul, PAKMUKYM.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (oTorpadusm).

HccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAaHUEM JO3UMETPA.

N3yuenue noromieHus 0eTa-4acTHIl aATFOMUHUEM.

Paspgen 8. DiieMeHTHI aCTPOHOMUM M aCTPOPUIUKH.



Otanbel pa3BUTUA acTpoHOMUH. [IpuKiIaHOE U MHPOBO33PEHUYECKOE 3HAUYEHUE
acTpoHoMuU. [IpuMEHUMOCTh 3aKOHOB (U3HKHU IS OOBSICHEHHS TPHUPOABI KOCMHUYECKHUX
O0OBEKTOB.

Meroapl acTpOHOMUYECKHX HccaenoBaHuil. COBpPEMEHHBIE ONTUYECKUE TEJIECKOIBI,
paaoTeNeCKOIbl, BHEATMOC(EpHasi aCTPOHOMUSI.

Bun 3Bé3nnoro HeOa. Co3Be3ausi, sipKue 3BE3/bI, TUIAHETHI, UX BUANMOE JIBHKEHUE.

ConHeuHas cuctema.

Comnue. CosHeuHast akTUBHOCTh. MicTouHuk 3Heprun CoJiHIa U 3BE3 .

3BE3MBI, MX OCHOBHBIE XApPAaKTEPUCTHUKHU. JlparpamMma «CHEKTpaJbHBIM Klacc —
CBETHUMOCTbY». 3BE3/IbI TJIaBHOM MOCIEA0BATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB)
Uit 3BE3] IJIaBHOM TMOCHeAoBaTenbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. COBpEeMEHHbIE
MPEJICTABICHUS O MPOUCXOKAEHUHU 1 3BOIOIMHU ConHIa U 3BE34. DTarbl KU3HU 3BE3.

Mueunslii [1yte — Hama [Nanaktuka. [Tomoxenue n nBukenne ConHia B ['amakTuke.
Tunbl ramakTuk. PaguoranakTuku v kBazapbsl. UEpHBIE ABIPHI B Apax rajlaKTHK.

Bcenennas. Pacumpenue Bceenennoil. 3akon Xa00ma. PazOeranue ramaktuk. Teopus
bosnpioro B3peiBa. PemkToBO€E H3nydeHue.

MacmtabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTPOHOMUH.

Yuenuueckue naboniooenus.

HabGmonenust 3B&3gHOro HeGa HEBOOPYKEHHBIM TJ1a30M C  HMCMOJb30BAaHUEM
KOMITBIOTEPHBIX MPWIOKEHUN Il ONpeleNieHUsl TOJIOKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE c03Be31HsI CEBEPHOrO MOJIyIIAPUS U IPKUE 3BE3/IBI.

Habmronenus B treneckon JIyHsl, miIaHeT, TYMAHHOCTEH U 3BE3IHBIX CKOTLJICHUM.

PDu3nyecKuil NPaKTUKYM.

Croco06bl  u3MepeHus (PU3NYECKUX BEIMYMH C HWCMOJIB30BAHMEM AaHAJIOTOBBIX U
M (QPOBBIX U3MEPUTENBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATUUKOBBIX CUCTEM. AOCOIIIOTHBIE
U OTHOCUTEJIbHBIE MOTIPEUIHOCTH HU3MepeHHi (u3nyeckux BeauuuH. OIeHKa TpaHull
ITOTPEIIHOCTEMN.

[IpoBeaeHNEe KOCBEHHBIX W3MEPEHUM, WCCICNOBAHUM 3aBUCUMOCTEH (PU3MIECKUX
BEJINYHWH, MIPOBEPKA MPEJIOKESHHBIX THUIOTE3 (BBIOOP M3 pabOT, ONMMCAHHBIX B TEMAaTUYECKUX
paznenax «Y4eHUYECKU SKCIIEPUMEHT, JJaOopaTOpHbIE paOOThI, TPAKTUKYM)).

O06001ma0Iee MOBTOPEHHUE.

O6o0menne W CcuUCTeMaTU3alMs COJEPKaHWS pas3lelioB Kypca «MexaHuKay,
«MonekynspHas pu3rMKa U TEPMOAUHAMUKAY», « INEKTPOAuHAMUKAY, «KoaebaHus u BOTHBIY,
«OCHOBBI CHELUATBHOW TEOPUM OTHOCHUTENbHOCTHY, «KBaHTOBas ¢uszuka», «IIEeMEHTHI
aCTPOHOMHU U aCTPODUIUKI.

Pons ¢u3uMKM W acTPOHOMHUU B SKOHOMHUYECKOM, TEXHOJOTMYECKOH, COIMAIbHOU U
ATUYECKON cdepax MeaTeTbHOCTH YelOBEKa, pOJib U MECTO (PU3MKUM M acCTPOHOMHUU B
COBPEMEHHOM HAy4YHOW KapTUHE MHUpPA, 3HAYCHHE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSACHUTEIILHON U TMPOTHOCTHYECKON (YHKIUNA (PU3MUECKON TeOopuu, pojb (puzndeckoit
TeOpuu B (POPMUPOBAHUU MPEACTABICHUN O GU3NYECKONW KapTHHE MUPA, MECTO (PU3HUECKON



KapTUHBI MHUpa B OOIIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTaBICHUA O
pUpOJE.

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢pusuku yriryoaéHHoro ypoBHs B 11 kiacce ocymiecTBiIsieTcs ¢ y46ToM
COJIepKaTeIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MaTeMaTHKH, OMOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnsle nonamus, CeA3AHHBIE C U3YUEHUEM MEMOO008 HAYYHO20
no3naunus: SBICHUE, HAYYHbIN (akT, rumnoresa, (u3nyeckas BEJUYHMHA, 3aKOH, TEOpus,
HaOJOfIeHWe, OSKCIIEPUMEHT, MOJEIHPOBAaHUE, MOJAETb, HU3MEpPEHHEe, IOTrPEIIHOCTH
U3MEpEeHUH, n3MepUTEIbHbIE TPUOOPHI, U POBast 1adOpaTOPHsL.

Mamemamuxa: peuieHUe cHUCTeMbl ypaBHeHUH. TpuroHometpuyeckue (QyHKIUU:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKAECTBO. BeKTOpHI
U HUX MPOEKUUU Ha OCH KOOpAMHAT, CIOXKeHHE BEKTOpoB. IIpon3BonHBIE 37€MEHTapHBIX
¢bynkuui. [IpuzHaku momodust TpeyroabHUKOB, OMpPEEICHNE TUIOMAIU IOCKUX GUryp U
o0b&Ma Tell.

Buonozua: >nektpuueckue sBICHUS B KUBOM IpHpoje, KojieOaTeabHbIe JBUKCHUS B
KUBOW  TpHUpPOJE, OKOJOTUYECKHE PUCKA TPU  HPOM3BOJACTBE  AJIEKTPOIHEPTHH,
AJIEKTPOMArHUTHOE 3arpsA3HEHUE OKpY’KaloIled Cpeabl, YJIbTpa3ByKOBas IUArHOCTUKA B
MEUIMHE, ONTUYECKUE SIBJICHUS B )KUBOM MPUPO/IE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpUCTaJlIMyeckash CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pa30BaHUs KPUCTAJUTNUECKOH PEIIETKH, CIEKTPAIbHBIN aHAJIH3.

TI'eozpaghus: marauTHBIE IOMIOCA 3€MIH, 3aJI€)KH MATHUTHBIX Py, (poTOoChEMKA 3eMHOI
MOBEPXHOCTH, ceiicMorpad.

Texnonozus: IpUMEHEHNE HOCTOSTHHBIX MarHuToB, AIIEKTPOMarHuTOB,
aNeKTpoABUraTeNb SIkoOu, reHepaTtop MEPeMEHHOTO TOKa, MHAYyKIHUOHHAs TIe4b, JUHUU
AJIEKTpoIIepeay, 31eKTPOABUTaTellb, paiap, paAuoNpuEMHIK, TEJIEBU30p, aHTEHHA, TeNe(oH,
CBUY-neub, ynpTpa3ByKOBas TMarHOCTUKA B TEXHUKE, TPOCKIIMOHHBIN anmnapaT, BOJIOKOHHAs
ONTMKA, COJHEeYHass Oartapesi, CHYTHUKOBBIC MNPUEMHHUKH, SJEpHAs DJHepreTHka u
DKOJIOTHYECKHUE ACIEKTHI €€ pa3BUTHA.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOoCTHBIE pe3yabTaThl OCBOCHHMA Yy4yeOHOTO mpenmera «DuU3UKa» JTOIKHBI
OTpa)kaTh TOTOBHOCTb M CIIOCOOHOCTh 00YUaIOIIMXCsl PYKOBOACTBOBATHCS C(HOPMUPOBAHHON
BHYTPEHHEN TMO3ULKEH JUYHOCTH, CUCTEMOM LEHHOCTHBIX OPHUEHTAlWWd, MO3UTUBHBIX
BHYTPEHHUX YOE€XKIEHUH, COOTBETCTBYIOIIMX TPAAULMOHHBIM LIEHHOCTSM POCCHUIICKOrO
oOuiecTBa, pacCIIMPEHNUE KU3HEHHOTO OIbITA U OIBITA JEATENBHOCTH B MPOLIECCE Pea3aliun
OCHOBHBIX HAIPABJICHUH BOCIIUTATEIbHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPa’KAAHCKOr0 BOCIIUTAHMSA:

e Cc(hOpPMHPOBAHHOCTh TPAKIAHCKOW MO3ULMU OO0yYarollerocss Kak AaKTUBHOTO MU
OTBETCTBEHHOIO YJIEHA POCCUICKOTO O0IIECTBA;

e IIPUHSATHE TPAJULHUOHHBIX 00I11eYeT0BEYECKIX I'YMaHUCTHYECKHUX U
JEMOKPATUYECKUX LICHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JACSITEIbHOCTh B UHTEPECAX I'PAXkKAaHCKOTr0 00I1IECTBa,
y4acTBOBAaTh B CAMOYIPABIECHUHU B 00pa30BaTEIbHON OpraHU3alul;

e YMEHHE B3aUMOJICHCTBOBATh C COLUAIBHBIMU MHCTUTYTAMU B COOTBETCTBHU C UX
GYHKUIMAMU U Ha3HAUYCHUEM;

e TOTOBHOCTb K TYMAHUTapPHOU U BOJIOHTEPCKOU IEATEIbHOCTH.

NATPHOTHYECKOI0 BOCTIMTAHUS

e c(OpPMHPOBAHHOCTb POCCUICKON I'Pa’KJAHCKON AEHTUYHOCTH, NaTPUOTU3MA;

e I[EHHOCTHOE OTHOILIEHHUE K FOCYAAPCTBEHHBIM CUMBOJIAM, JOCTH)KEHUAM POCCUNCKHUX
y4EHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA :

e c(hOpPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, ’TUUECKOIO IOBEICHNUS;

e CIOCOOHOCTh OLIEHMBAaTh CHUTyallMl0 W [PUHUMAaThb OCO3HAHHbBIE pEIICHUS,
OpPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJE B
NEeATEIILHOCTH YYEHOTO;

e OCO3HaHHE JIMYHOTO BKJIaJia B TOCTPOECHUE YCTOMUHUBOIO OYAyIIETO.

3CTEeTHYECKOI0 BOCIIMTAHMSA:

e OCTETHMYECKOE OTHOLIEHHWE K MHpPY, BKIIOYas 3CTETUKY HAy4dHOTO TBOPYECTBA,

NPUCYLIETO (PU3NIECKON HAYKE.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpEC K pa3n4YHbIM cepaM NpodecCHOHAIBHONU NEATeNbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW M TEXHUKOH, YMEHHE COBEpPLIATh OCO3HAHHBIA BBIOOD
Oyayiel npodeccuu u peain30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC TUIAHBI;

e TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHUIO B 00J1aCTU (PUZUKH
HA IPOTSKEHUU BCEH KU3HMU.

IKOJIOTH4eCKOT0 BOCTIMTAHUSA



c(OPMUPOBAHHOCTh IKOJOTHUYECKON KYJIBTYpPbl, OCO3HAHUE TJI00ATBHOTO XapakTepa
HKOJIOTMUYECKUX MPpo0iIem;

MUTAaHUPOBAHME U OCYIIECTBIICHHUE ICUCTBUN B OKPYIKAIOIIEH cpe/ie Ha OCHOBE 3HAHUS
1eJIe YyCTOWYMBOTO Pa3BUTHSI YEIOBEUYECTBRA;

paciiMpeHrde OMbITa JEATEIbHOCTH 3KOJOTHYECKONW HAIpaBICHHOCTH Ha OCHOBE
UMEIONINXCS 3HAaHUH 10 PHU3UKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUA

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUS GU3UYECKON HAYKH;

OCO3HAaHHME IEHHOCTU HAYy4YHOU JEATEeIIbHOCTH, TOTOBHOCTh B IMPOIECCE U3YYECHUS
(U3UKH  OCYIIECTBIATH TMPOCKTHYIO ¥  HUCCIENOBATENbCKYI0  JIEATEIbHOCTh
WHJMBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTeibHBbIE YHHMBEPCAJIbHbIE YUeOHbIE el CTBUS
Ba3oBble Jjornueckue JeicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTYalM3UPOBATh MIPOOJIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;

OIIPEAEIIATH LENH AeITEIbHOCTH, 3a1aBaTh IIapaMeTPbl U KPUTEPUH UX JOCTUKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEYHUS B PacCMATPUBAEMBIX (DU3MYECKHUX
ABJICHUSX;

pa3pabaThiBaTh IJIaH pEIICHHUS NpoOJieMbl € YUY&TOM aHalIM3a HMEIOLIUXCS
MaTepUaIbHBIX U HEMATEPHAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ICSTEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENAM,
OLICHUBATh PUCKH ITOCIEACTBAN IEATEIBHOCTH;

KOOPAMHHUPOBATh U BBIMOJHATH padOTy B YCIOBUSIX PEAJbHOTO, BUPTYaJIbHOIO H
KOMOMHHPOBAHHOI'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE IIPHU PEILIEHUN KU3HEHHBIX MPOOJIEM.

Ba3oBhIe ucciieaoBare/ibCcKue JeCTBUA:

BIIQJICTh HAYyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH TOHATUSIMH U  METOJaMu
bu3nyeckoit HayKu;

BIAJCTh HaBbIKAMHU Yy4eOHO-HUCCIIEIOBATEIILCKOH M TPOCKTHOW MACSITENbHOCTH B
o0nacti (PU3UKH, CIMOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY TIOHMCKY
METOJIOB pellleHusl 3a1ad (U3MYECKOTO COJEp)KaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB IO3HAHUS;

BJIaJ€Th BUJAMH JCSITEIbHOCTH IO MOJIyYSHUIO HOBOTO 3HAHUS, €r0 MHTEpIpETallny,
peoOpPa30BaHMUI0 U MPUMEHEHHIO B PA3IMYHBIX yU4eOHBIX CHTYaIlUsIX, B TOM YHCIC
MIPU CO3/IaHUM YUYE€OHBIX MPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh TTPUYMHHO-CIICICTBEHHBIC CBS3M W aKTyaJIM3UPOBATh 3a/1ady, BBIABUTATH
TUMNOTE3y €€ pelleHHsl, HaXOOuUThb apryMEeHThl JJs JI0Ka3aTeJIbCTBA CBOUX
YTBEP)KACHUM, 3a]1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;



aHaJIM3UPOBATh TOJyUYEHHBIE B XOJ€ PEUICHUs 3aJaud Pe3yJbTaTbl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOM JEATEIbHOCTH,
B TOM YHCJIE MIPU U3YUYEHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;,

yMEeTb  MEPEHOCUTh 3HAaHUA 1O  (QU3UKE B  MIPAKTHYECKYID  00JAacTb
KU3HEIEATEIbHOCTH;

yMeTh UHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEH, MIPEIaraTh OPUTMHAIBHBIE TOIXOAbI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOIYyCKAIOIINE aTbTepHATUBHBIEC PEILICHUSI.

Pabora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH IIOJydYeHUsS WHPOpMAIUA (PU3NIECKOTO COACpPKAHUA W3
MCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEJIBHO OCYIICCTBIIATh TIOWCK, aHAJM3,
CHUCTEMATH3aIlMI0 W WMHTEPIpEeTaruio WHQOpMaIMK pPa3InIHBIX BHIOB U (QopM
Mpe/ICTaBICHUS;

OILICHUBATH JIOCTOBEPHOCTH HH(OpMAIIHH;

HCITOJIB30BaTh CPEACTBa MH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pPEIICHMM KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3AaIlMOHHBIX 3aJad C
coOmoIecHeM TpeOOBaHW DJPrOHOMHKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepeKeHUs, TPABOBBIX M ATHYECKUX HOPM, HOPM HH(OPMAITUOHHOM
0€e30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3MYECKOTO COACPKAHUS B Pa3IMUHBIX (opmaTax ¢ YIETOM
Ha3HAYCHUS WHQPOPMAIIMKA W TIEICBON ayJIUTOPWH, BHIOMpAs ONTHMAIbHYIO (GOopMy
TIPE/ICTaBIICHHS M BU3YaJIU3aIHH.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIe AeiCTBHS:

OCYUIECTBIISITH OOIIEHNE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU AESATEIBHOCTH;
pacno3HaBaTh NPEANOCHUTKA KOHMIMKTHBIX CUTYalUNA U CMATYaTh KOH(QIUKTHI;
Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOKO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX
CPEACTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYINECTBA KOMAHIHON U UHANBUIYAILHON pabOTHI;
BBIOMPATH TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUN C YUETOM OOILIMX UHTEPECOB U
BO3MOKHOCTEMN KaKJI0TO YJIEHA KOJIJIEKTUBA;

MPUHUMATh L€ COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBAThH U KOOPJIUHUPOBATH
JNEUCTBUS IO €€ JOCTUIKEHUIO: COCTABIIATH IUJIAH JIEUCTBUM, PACHPENECIATh PO C
y4€TOM MHEHUN YYaCTHUKOB, OOCYKJIaTh Pe3yIbTaThl COBMECTHOM pabOTHI;
OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXKJIOr0 YYAaCTHHKAa KOMAaHIbl B OOIIMA
pE3yIbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

MpEeLIaraTb HOBBIE ITPOEKTHI, OLIEHUBATH UJEH C IIO3ULIUA HOBU3HBI, OPUTUHAIILHOCTH,
MPAKTAYECKOW 3HAUNMOCTH;

OCYLIECTBIISITh MO3UTUBHOE CTPATETHMUECKOE IMOBEICHUE B PA3NUYHBIX CHUTYALMSX,
MPOSIBISITH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

PeryasitTuBHbIe yHUBepcaJdbHbIC y4eOHbIE 1eiiCTBUS



Camoopranmu3anus:

CaMOCTOSITENIBHO OCYILECTBIIATh TO3HABATENIBHYIO ACSITEILHOCTh B 0071aCTH (PU3UKU
U aCTPOHOMMH, BBISABISATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE
3a/1auu;

CaMOCTOSITENIBHO COCTABJIATH IUIaH PEIICHUS] pACUETHBIX U KAYECTBEHHBIX 3a/1a4, TIJ1aH
BBITIOJTHEHUS MPAKTHYECKON pabOoThI ¢ yUETOM HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEW U IIPEAINIOYTEHNM;

J1aBaTh OIICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEIOYTCHHUI;

JienaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
32 PELICHHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSBICHUIO SPYAUIIMU B 001acTH (PU3UKH,
MOCTOSIHHO TMOBBIIIATh CBOW 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.

Camoko HTPOJIb, SMOLMOHAJbHBIN NHTEJIJIEKT:

JABaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B IESITEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEILIM;

BJIaJICTh HABBIKAMM I103HABATEIBHON pPEe(IEKCHUM KaK OCO3HAaHUS COBEPIIAEMBIX
JNEUCTBUN U MBICIUTEIBHBIX POLECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCIIOJIb30BAaTh MNPUEMBI pedieKCHH i OLEHKH CHUTyallud, BbIOOpa BEpPHOTO
pelIeHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEUICHUS 110 UX CHUKCHMUIO;
IIPUHUMATb MOTUBBI U APIYMEHTHI JPYTUX [IPU aHAJIN3€E PE3yJIbTaTOB ACSTENBHOCTH;
NPUHUMATD ce0sl, MOHMMAasi CBOU HEOCTATKU U JIOCTOUHCTBA;

IIPUHUMATh MOTUBBI U ApI'yMEHTBI IPYTUX IIPU AHAIN3E PE3YIbTAaTOB AEATEIBHOCTH;
IIPU3HABaTh CBOE MPaBO U NPABO JPYIUX HA OMIMOKH.

B mporecce 1OCTHXKEHUS TUYHOCTHBIX PE3YJITATOB OCBOCHUS MPOTPaMMBbI 10 (PHU3MKE IS
YpOBHS  cpeaHero oOmero oOpa3oBaHus y  OOy4YaromMXCS ~ COBEPIICHCTBYETCS
OMOIMOHABHBIN HHTEJUICKT, TIPEITOJIarafoImii ¢hOpMHUPOBAHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIONIETO CHOCOOHOCTh IMOHUMATh CBOE IMOIMOHAILHOE
COCTOSTHUE, BHUJIETh HANPABICHUS Pa3BUTUS COOCTBEHHOW SMOIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBaHUS,  BKIIOYAIONIETO  CAaMOKOHTPOJIb, yMEHHE NpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJICHUE, CIOCOOHOCTh aJanTUPOBAThCA K
HYMOIMOHATIHHBIM U3MEHEHHSM U MPOSIBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIIEH CTPEMJICHHE K TOCTIKEHUIO 1IEH U YCIIEeXY,
ONTUMHU3M, HWHUIMATUBHOCTh, YMEHHE JIEHCTBOBaTh, MCXOAS W3 CBOHX
BO3MOXKHOCTEH;

AMITATUH, BKITFOYAIOIIEH CTIOCOOHOCTh TOHMMATh AIMOIIMOHATILHOE COCTOSIHAE IPYTHX,
YYUTHIBATH €T0 TPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COUYYBCTBHUIO H
COTIEPE)KUBAHUIO;



COLIMAJIBHBIX HABBIKOB, BKIIIOUYAIOLIMX CHOCOOHOCTH BBICTpAaNBATh OTHOILIEHUS C
APYTUMH JIOABMU, 3200 TUTHCS, MPOSIBIIATH HHTEPEC U pa3periaTb KOH(IMKTHI.

ITPEAMETHBIE PE3YJIBTATDI

K xony oOyuenus B 10 knacce npeiMeTHbIE pe3yIbTaThl HA YTy 0JEHHOM YPOBHE JOJKHBI
oTpaxkath C(hOPMUPOBAHHOCTH Y OOYYAIOIIUXCS YMEHUH:

MMOHUMATh POJIb (PUBUKKU B IKOHOMHUYECKOM, TEXHOJIOTUYECKOM, SKOJIOTHYECKOM,
COITMAIBHON M ATUYECKOM chepax AesTeTbHOCTA YeIOBEKa, POJIb U MECTO (U3HKU B
COBPEMEHHOM HAay4YHOU KapTUHE MUpa, 3HaYCHUE ONMCATEIIBHOM,
CUCTEMATHU3UPYIOIIECH, OOBSICHUTEIBHOU U MPOrHOCTUYECKON (QYyHKIIMN Pu3rnIecKoi
TEOPUHU — MEXAHUKH, MOJIEKYJISIPHON (DU3UKK U TEPMOJUHAMUKH, POJib (PU3NUECKON
TEOpUH B POPMUPOBAHUY MIPEICTABICHUN O (U3UUECKON KapTUHE MUPA;

paznu4aTh YCJIOBHS TPUMEHHUMOCTH MOJeNel (PU3NYECKUX TeJI W MPOIECCOB
(sBMEHUI): UWHEpIMANbHAs CcucTeMa OTcuéTa, aOCONIOTHO TBEPIOE TEIO,
MarepuaibHasi TOUKa, pPABHOYCKOPEHHOE ABUKEHUE, CBOOOIHOE NaJileH1e, aDCOIIOTHO
ynpyras aegopmanus, abCOMOTHO YIIPYroe U a0COIIOTHO HEYIPYTroe CTOJIKHOBEHUS,
MOJIEIU Ta3a, XKUAKOCTU U TBEPJAOTO (KPUCTALIMYECKOr0) Tella, UICalbHBIA Tra3,
TOYEYHBIN 3aps, OTHOPOIHOE IEKTPUUECKOE MOJIE;

paznu4aTh YCIOBHUS (TpaHUIBI, 00JacTh) MPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIIMHA XapakTep (YHIAMEHTAJIbHBIX 3aKOHOB M OTIPAHUYEHHOCTh
WCII0JIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSICHATh MEXAHUYECKHE TIPOIECCHl W SIBICHHS, HUCIIOJIB3YS
OCHOBHBIE TIOJOKEHHSI M 3aKOHBl MEXaHHKU (OTHOCUTEIBHOCTh MEXAHUYECKOTO
IBYKEHUA, (POPMYJIbI KHHEMATUKA PAaBHOYCKOPEHHOTO JBMXKEHUS, MPEeoOpa30oBaHUS
lanuness misi  CKOPOCTM MW NEepeMElleHMs, 3akoHbl HprooTOHa, nOpUHIMI
OTHOCHUTENBHOCTH ['anuies, 3aKOH BCEMHUPHOTO TATOTEHHS, 3aKOHBI COXPaHEHUs
UMITYJIbCAa M MEXaHWYECKONW DSHEpPruu, CBsI3b pPaOOThI CHIBI C HU3MECHEHUEM
MEXaHUYECKOM HSHEPruu, YCIOBHS paBHOBECHS TBEPAOrO Tejia), MOPH STOM
HCIIOJIB30BAaTh ~MAaTEMAaTU4YECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCJIOBUS
MPUMEHUMOCTH (U3UUECKUX 3aKOHOB: MpeoOpa3oBaHuil [amumies, BTOporo u
TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHS HMITYJIbCA W MEXAaHUYECKOU
SHEPrUM, 3aKOHA BCEMUPHOI'O TATOTCHUS,

aHAJIM3UPOBATH U OOBSCHATH TETUIOBHIE MTPOIIECCHI U SIBJICHUS, UCTIOJIBh3YSl OCHOBHEIC
nojoxeHuss MKT u 3akoHbl MOJEKYJsipHOW (U3MKU U TEPMOAMHAMUKU (CBS3b
NABIICHUS MJCAIBHOTO Ta3a CO CpPEJHEW KHUHETUYECKOM DSHEpPrueu TEeIIoBOTO
JBUKECHHUS M KOHLEHTPAIMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO
CpeIHEY KUHETUYECKOM YHEPTUEN TETUIOBOTO JBUKEHHUSI €70 YACTHULL, CBA3b JABJICHUS
UJICAIbHOTO Tra3a C KOHIIEHTpaluel MOJEKYJd M €ro TeMIEpaTypoH, ypaBHEHHE
MenaeneeBa—Kianelpona, NepBblil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHECHUS
SHEPrMM B TEIUIOBBIX MPOLECCaX), MPU ITOM HCHOIB30BATh MATEMAaTHUYECKOE



BBIPKEHNE 3aKOHOB, YKa3bIBATh yCIIOBUS IPUMEHUMOCTH YpaBHeHUs MeHneneeBa—
Knaneripona;

aHAJIN3UPOBATh M OOBSICHATH JJIEKTPUUYECKHE SBJIEHMS, HCIONb3Yys OCHOBHBIE
[OJIOKEHHUS M 3aKOHBI DJIEKTPOJUHAMMKHU (3aKOH COXPaHEHMs 3JIEKTPUUYECKOTO
3apsana, 3akoH KynoHa, NOTEHUMAIBHOCTH JJIEKTPOCTATHYECKOIO IOJIA, HMPUHIIUI
CYyIIEPIO3ULIMM IEKTPUUECKUX TOJIEW, IPU ITOM yKa3bIBas yCIOBUS IIPUMEHUMOCTHU
3akoHa KylloHa, a TakXe NMPAaKTUYECKU BAKHBIC COOTHOLIEHUSA: 3aKOHbI OMa i
ydacTKa LENW W I 3aMKHYTOW DJIEKTPUYECKOW 1enu, 3akoH Jlxoyns—JIenna,
npaswia Kupxroda, 3akonsl @apajest 1u1st 2JISKTPOIN3a);

OTUCHIBaTh (PU3NUECKHE MTPOLIECCHI U SBJICHUS, UCIOb3Ys BEJIMYMHBL: TIEpeMELICHHE,
CKOpOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TE€JI, CUJIa, MOMEHT CHUJIBI, 1aBJIICHUE,
NOTEHIMAJIbHAS DHEPIUs, KMHETUYECKasl dHEpIus, MEeXaHW4yecKas sHeprus, padora
CUJIBI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CUJa TSDKECTH, CHJIAa YNPYTrOCTH, CHja
TPEHUS, MOIIHOCTb, HHEPrHsl B3aUMOACWUCTBHUS Teda ¢ 3eMiéid BOMM3U €&
MOBEPXHOCTH, SHEPIus ymnpyroil aedopManuu MNPY>KUHBI, KOJIMYECTBO TEIIOTHI,
abcoiroTHasi TemrepaTrypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSS SHEPTHUs
UJCAJbHOTO OJHOAaTOMHOIO Ta3a, padoTa UACAJIBHOTO Ta3a, OTHOCHUTEIbHAS
BIIAYKHOCTB Bo31yXxa, KII/l naeanpHOro TEIIOBOTO IBUraTENs; DIEKTPUIECKOE TOJIE,
HaINpspKEHHOCTD DJIEKTPUUECKOTO TIOJISL, HANPSKEHHOCTBD MOJI TOYEYHOTO 3apsiia Uin
3apsUKEHHOTO 1Iapa B BAKyyME U B IMDJICKTPHUKE, ITOTEHIMAN DJIEKTPOCTaTUIECKOTO
II0JIsI, PA3HOCTHh MOTEHLMAIIOB, AICKTPOABIKYIAS CUJIA, CWJIA TOKA, HAIPsKEHUE,
MOIIHOCTb TOKA, JIEKTPUYECKast EMKOCTb IUNIOCKOTO KOHJEHCATOPA, CONPOTUBIICHUE
y4acTKa LENU C MOCIEI0BATENbHBIM U IapaJuIeNIbHBIM COECIMHEHHEM PE3MCTOPOB,
DHEPrus JIEKTPUYECKOT O NOJISI KOHJEHCATOPa;

OOBSICHATH OCOOEHHOCTHM TPOTEKAHUS (PUINYECKUX SABICHUM: MEXaHMYECKOe
IBIJKEHHE, TEIUIOBOE JABWIKCHUE YAaCTHULl BEIECTBA, TEIUIOBOE pPaBHOBECHE,
OpOYHOBCKOE€ JBI)KEHHE, AUPPy3us, HCIApEeHUE, KUIEHUE M KOHJIEHCAIUs,
IJIABJICHUE U KPUCTAJUIM3ALIMS, HAIIPABJICHHOCTh TEIUIONEPENadH, dJIEKTPU3aLMs TEl,
HKBUIIOTEHIMAIBHOCTh TOBEPXHOCTH 3aPSHKEHHOTO IPOBOIHUKA;

MPOBOAMUTH MCCIEAOBAHNE 3aBUCUMOCTH OJAHON (PU3NUECKON BETUUHMHBI OT JAPYroi C
UCIIOJIB30BAHUEM IIPSMBIX H3MEPEHHUM, IPU 3TOM KOHCTPYMPOBAaTh YCTaHOBKY,
(¢uKCHpOBaTh PE3yIbTATHI MOTYYEHHON 3aBUCHMOCTH (PU3MUECKUX BEIUYUH B BUJE
rpaMKoB ¢ y4ETOM aOCOMIOTHBIX MOTPEIIHOCTEN M3MEpEeHUH, AesiaTh BBIBOJBI IO
pe3yJibTaTaM UCCIEA0BAHNUS;

IPOBOAUTh KOCBEHHBIE M3MEpPEHUS (PU3NYECKUX BEJIMYMH, IPHU ITOM BbIOMpaTh
ONTUMAJIbHBIA METOJT M3MEPEHHUs, OLEHMBAThb aOCOJIOTHBIE U OTHOCHUTEJIbHBIC
IIOTPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHUN;

IIPOBOAUTL ONBITBI 110 IPOBEPKE MPEMIOKEHHOM TUIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMpATh  SKCHEPUMEHTAIBHYIO  YCTAHOBKY, aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3yJIbTaThl U JAENaTh BBIBOJ O CTATyCE NPEIJIOKEHHON THIIOTE3HI;
coOroarh npaBuiia 0€30MaCHOTO TpyJa IPU MPOBEIECHUH HUCCIETIOBAaHUI B paMKax
y4eOHOr0 3KCIEepUMEHTa, MPaKTUKyMa U Y4eOHO-UCCIEI0BATEIbCKOM U MPOEKTHOM



JEATETLHOCTH C HWCIOJIb30BAHUEM W3MEPHUTEIBHBIX YCTPOWCTB W J1aOOpPaTOPHOTO
000pyIOBaHUS;

pemaTh pacuéTHbIC 3aadyd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOM (U3UYEeCKOM
MOJZICNIbIO: HAa OCHOBAHMM aHalu3a YCJIOBUS OOOCHOBBIBATH BBIOOp (HHU3UUECKOU
MOJICNIM, OTBEYalollel TpeOOBaHMWSIM 3a/aud, NPUMEHSITH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH ¥ TIOCTYJIaThl (PU3UYECKUX TEOpUM TP HCIOJIH30BAHHUH
MaTE€MaTUYECKUX METOJIOB pEIlEeHHUs 3aJady, MPOBOJUTH pacuéThl HAa OCHOBAHUU
MMEIOIINXCS JAHHBIX, AHAIM3UPOBATh PE3YJbTAThl M KOPPEKTUPOBATH METOJIbI
peltIeHust ¢ y4ETOM MOITYUYEHHBIX PE3YJIbTATOB;

perath KayeCTBEHHbIE 3a/Jaud, TpeOyrolue TPUMEHEHUsS 3HAHHM U3 Pa3HBIX
pasnenoB Kypca (UM3WKH, a TaKKe HHTETpallid 3HAHWW W3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA: BBICTPAUBATh JIOTHUECKYIO IIETIOYKY PACCYXKICHUH C
OMOPOI Ha N3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKUE SIBJICHUS;
UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUS 11 OOBSCHEHHS OCHOBHBIX MPHUHITUIIOB
paboThl M3MEPUTETHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJOTHYECKUX
IIPOLIECCOB;

NPUBOJUTH TMPUMEPHI BKJIAaJa POCCUMCKUX W 3apyOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00bSICHEHUE MPOIIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKH
U TEXHOJIOTHUM;

aHAJIM3UPOBAaTH M OICGHWBATHh TMIOCIEACTBUS OBITOBOM U MPOU3BOACTBEHHOMN
NEATETLHOCTH YeJIOBEeKa, CBSI3aHHOM ¢ (PU3NYECKUMMU TMpoIllecCaMH, C MO3UIHMA
AKOJIOTUYECKOMN 0e30macHOCTH, MpeACTaBICHUM 0 palMoHaIbHOM
MPUPOJONOIB30BAHUM, a TAKXKE PA3yMHOM HCIOJb30BAaHUM JOCTUKEHUNM HAYKH U
TEXHOJIOT Uil 1715 aibHEHIero pa3BUTHsI 4eJI0BEUECKOT0 O0IIECTBRA;

MPUMEHSTh Pa3TUYHBIC CIOCOOBI PA0OTHI ¢ HH(pOpMAITHEH (PU3NIECKOTO COIePIKAHUS
C HCIIOJIb30BAaHUEM COBPEMEHHBIX HWH(GOPMAIIMOHHBIX TEXHOJIOTHH, MpU 3TOM
UCIIOJB30BATh COBPEMEHHBbIE HMH(MPOPMALMOHHBIE TEXHOJIOTMM Il  TIOMCKa,
nepepaboTKu W TPEIbSIBICHUA Y4eOHOW M HAYy4YHO-NOMYJIApHOW uHGOpMaIuy,
CTPYKTYPUPOBAHUS M HHTEPIPETAIMU WHGOpMAINH, TMOJYUYEHHON W3 Pa3IUYHBIX
HMCTOYHUKOB, KPUTHYECCKH aHAIM3UPOBATH MOTyYaeMy0 HHGOPMAIMIO U OIICHUBATh
e€ IOCTOBEPHOCTh KaKk Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE aHAJM3a
MCTOYHHMKA MH(pOpMAIUK;

MPOSIBJIATh OPTraHU3AIMOHHBIE ¥ TIO3HABATENBHBIE YMEHHUS CaMOCTOSTEIHLHOTO
MpUOOpETEHUsT HOBBIX 3HAHWM B TIPOIECCE BBIMIOJHEHUS MPOCKTHBIX W Y4EOHO-
UCCIIEI0BATENIbCKUX PadoT;

paboTath B rpyIllie C UCMOJHEHUEM PA3JIMUYHBIX COLIMAIBHBIX POJIEH, MJIaHUPOBATh
paboTy TrpyMNibl, PalMOHAIBHO PACHpPENETATh JAESATENbHOCTh B HECTAaHIAPTHBIX
CUTYaIUsIX, aJICKBaTHO OIICHNUBAThH BKJIAJ] KaXKJOTO U3 YUYACTHUKOB TPYTIIIBI B PEIICHHUE
paccMaTpUBaEMO MPOOIIEMBI;

NpOSIBIATh MOTHBAaLMIO K Oyaymied mnpo@ecCHOHaIbHON AESTENbHOCTH 10
CHeMATbHOCTIM (PU3UKO-TEXHUUECKOTO MPODUIIS.



K xonmy oOyuenus B 11 knacce npeiMeTHbIE pe3yIbTaThl HA YTy 0JEHHOM YPOBHE JOJKHBI
OTpa)kaTh C(HOPMUPOBAHHOCTH Y O0YUAIOLINXCS YMEHHI:

MMOHUMATh POJb (U3MKK B SKOHOMHYECKOHM, TEXHOJOTHYECKOH, COLMAIbHOW U
ATUYECKOM cdepax AESITEIbHOCTH YeJIOoBeKa, POiib U MECTO (PU3UKU B COBPEMEHHOM
Hay4YHOU KapTUHE MUPA, POJib ACTPOHOMHUM B MPAKTUUECKOU IEATEIILHOCTH YEJIOBEKA
U JalbHEHIIEM HAyYHO-TEXHUYECKOM pa3BUTHUM, 3HAUYCHUE OIHUCATEIbHOM,
CUCTEMATHU3UPYIOIICH, OOBSICHUTEIBHOU U MPOTrHOCTUYECKON (QYyHKIMN Pu3HIecKoi
TEOPUU — DIIEKTPOJUHAMUKH, CHEUUAIBHOW TEOPUU OTHOCUTEILHOCTH, KBAHTOBOM
(buzuky, poiib Pu3nUecKoi Teopruu B GOpMUPOBAHUY MIPEACTABICHHUMN O PU3HMUECKOM
KapTUHE MHpa, MECTO (PU3WYECKON KapTHHBI MHUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHHUI O PUPOJIE;

pasznuyaTh YCJIOBHUS NPUMEHHUMOCTH MOJIeNed (QU3NYECKUX TeJl U MPOIECCOB
(sBNIEHUI): OJHOPOAHOE DIIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE IOJIS,
rapMOHMYECKHE KojeOaHusi, MaTeMAaTUYECKUN MAasTHUK, HJEaJbHBIA MpPY>KUHHBIN
MasTHUK, TApMOHUYECKHE BOJHBI, HJCATBHBIA KOJeOaTeNbHBI KOHTYp, TOHKAas
JINH3a, MOJIEJIEW aTOMa, aTOMHOTO sSIApa U KBAHTOBOM MOJIEIN CBETA;

paznuuath yCJIOBUs (TpaHUIbI, 00JIACTH) MPUMEHUMOCTH (PUBMYECKUX 3aKOHOB,
MOHUMATh BCEOOIIMHA XapakTep (YHIAMEHTAJIbHBIX 3aKOHOB M OTIPAHUYEHHOCTh
MCII0JIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIC MPOIECCHl M SBJICHUS, UCIIONB3Y S
OCHOBHBIE TMOJIO)KEHUS W 3aKOHBI JNEKTPOAUHAMHUKMA M CHELUUAIBLHOM TEOPUH
OTHOCHUTEJIBHOCTH (3aKOH COXpPaHEHHUs AJIEKTPUUECKOT0 3apsijia, cuia Amiepa, cuiia
JlopeHiia, 3aKOH 3JICKTPOMArHUTHOW WHAYKIMM, npaBuiio Jlenma, cBs3p I/C
CAMOMHJIYKIIMU B 3JIEMEHTE AJIEKTPUUECKOM IIEMU CO CKOPOCTHIO M3MEHEHUS CHJIbI
TOKA, MOCTYJIAThl CIEUATLHON TEOPUU OTHOCUTEIBHOCTH DUHILITEHA);
aHAJIM3UPOBaTh M OOBSCHATH KBAHTOBBIE TIPOLIECCHI U SIBJICHHUS, HCIOJIb3YS
MOJIOKEHUSI KBAHTOBOM (pu3uku (ypaBHeHHe DitHITeHa 1711 hoTorddexra, nepBbiit
M BTOpoMl mocTynatel bopa, NOpPUHLIMII COOTHONIICHUS HEOMpEAeAEHHOCTEN
['eiizenOepra, 3aKOHBI COXPAHEHHUS 3apSOBOTO W MACCOBOTO YHCENT M DHEPrUU B
SJIEPHBIX PEAKIHUAX, 3aKOH PaJM0aKTUBHOTO pacnajia);

ONMKUCHIBATh  (PU3MYECKUE TPOLECCHl W  SBJICHMS, MCHOJb3YSd  BEJIMYMHBL:
HaIMpPsHKEHHOCTh  AJEKTPUYECKOTO TMOJS, MOTEHUHAT 3JIEKTPOCTAaTHYECKOTO OIS,
Pa3HOCTh MOTEHIMAJIOB, SJEKTPOJBWXKYILAS CHUJIa, MHAYKIUS MArHUTHOTO IOJIA,
MarHUTHBIA TOTOK, cwia Awmrepa, HHAYKTUBHOCTb, DSJIEKTPOJBHKYILAs CHJIA
CaMOMHIYKIIMH, YHEPTHUSI MATHUTHOTO IOJII TPOBOAHUKA C TOKOM, PEIIITUBUCTCKUI
MMITYJIbC, IOJTHASI DHEPT S, SHEPT sl TOKOS CBOOOIHON YAaCTHUIIbI, SHEPTHUS U UMITYJIbC
(hoTOHA, MACCOBOE YMCIIO U 3apsi A/1pa, SHEPTUS CBA3U S/pa;

OOBSICHATh OCOOCHHOCTH TPOTEKaHUsS (U3MUECKUX SIBICHUN: DJICKTPOMAarHUTHAs
WHIYKIUS, CaMOWHAYKIUS, pe30HaHC, WHTepepeHus BOMH, IU(PpaKIHs,
JUCIIEpPCHSs, TIOJIHOE BHYTPEHHEE OTpakeHue, (QOoTorIeKTpuueckul 3¢ GheKT
(boTorddexT), anbha- u 6eTa-pacnaapl sjep, raMma-u3iaydeHue saep, Guzndeckue
MIPUHITUIIBI CTICKTPAJILHOTO aHau3a B paboTHI Jia3epa;



ONPEAENATHh HANPABICHUE UHAYKIIMM MAarHUTHOTO IOJISI IPOBOAHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JIopeHna;

CTPOUTh U300pAKEHHE, CO3/1aBa€MO€ IUIOCKMM 3€pKajoM, TOHKOW JIMH30H, U
PacCUUTHIBATh €T0 XapAKTEPUCTUKH;

MIPUMEHATH OCHOBOIIOJIATAlOIIME ACTPOHOMHUYECKUE TTOHATHUS, TEOPUU U 3aKOHBI JIJIA
aHanu3a U OOBSICHEHUS (DUBMYECKUX IPOIIECCOB, MPOUCXOIANINX B 3BE3TaX, B
3BE3HBIX CHCTEMax, B MEXKTaJlaKTHUECKOW cpele; JBWKEHHs HEOECHBIX Ted,
ABOIIOIUY 3BE3]1 U BeeneHHo;

MPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH C MCIOJIb30BaHUEM
NPSIMBIX W3MEPEHHM, TPH OSTOM KOHCTPYHUPOBATh YCTaHOBKY, (PHKCUPOBATH
pPe3yIbTaThl MOJYYCHHOW 3aBUCUMOCTH (PM3UYECKHX BEIIMYUH B BUJE TpauKoB C
y4ETOM a0COJIFOTHBIX MOTPEUIHOCTEN M3MEpEeHUH, JenaTh BBIBOJABI M0 Pe3yibTaTam
HCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHUS (PU3NUYECKHX BEJIMYWH, MPU STOM BBIOUPATH
ONTUMAJIbHBIA METOJ] W3MEPEHUsI, OICHHBAThL aOCOJIOTHBIE U OTHOCHUTEJIbHBIC
MOTPEUIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;

MMPOBOAUTL ONBITBI IO TPOBEPKE MPEMJIOKEHHON THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, CcOOMpaTh  JKCIEPUMEHTANIbHYI0  YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3yIbTATHI U A€JIaTh BBIBOJI O CTATYCE MPEJI0KEHHON TMIIOTESHI;
ONMCHIBATh METO/IbI MTOJIYYEHHS] HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;

coOo1aTh paBuiia 0€30MacCHOTO TpyJa MPHU MPOBEJICHUU HCCIEIOBAHUNA B paMKax
y4eOHOr0 SKCHEePUMEHTa, MPAKTUKyMa U Y4eOHO-UCCIIe0BATEIbCKOM U MPOESKTHOM
JEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPHUTENbHBIX YCTPOWCTB W J1a0OpPaTOPHOTO
000OpyIOBaHUS;

pemath pacuéTHhIE 3a/ladyd C SIBHO 3aJaHHOW M HESABHO 3aJaHHOW (DU3UUIECKOM
MOJICJIbIO: HA OCHOBAaHMM aHaliM3a YCJIOBHS BBIOMpaTh (U3MUECKHUE MOJIENH,
OTBEYaroINIre TpeOOBAHUSIM 3a/1a4i, IPUMEHSTH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U MOCTyJNaThl (U3MYECKUX TEOPHI MPHU KCIOJIH30BAHUA MATEMAaTUYECKUX METOIOB
pelIeHusT 3a7ay, NPOBOAUTH pacu€Tbl HA OCHOBAHWHA HWMEKOIIMXCS JIaHHBIX,
AHAJIM3UPOBATh PE3YJNbTAThl M KOPPEKTUPOBATH METOABI PEIIEHUS C YUYETOM
ITOJTy4YE€HHBIX PE3YJIbTATOB;

peniatb KayecTBEHHbIE 3a/aud, TpeOyrollhe NPUMEHEHHUs 3HaHWM U3 Ppa3HbIX
pasnenoB Kypca (DUM3WKH, a TaKkKe HHTETpallid 3HAaHWW W3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBATH JIOTUUECKYIO LEMOYKY PACCYKAECHUN C
OMOPO Ha N3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKUE SIBJICHUS;
UCIIOJIb30BATh TEOPETUYECKUE 3HAHUS i OOBSCHEHHS OCHOBHBIX MPUHIMIIOB
paboThl U3MEPUTETBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB M TEXHOJIOTHYECKUX
MIPOLIECCOB;

MPUBOJUTH TMPUMEPHI BKJIaJa POCCUMCKUX W 3apyOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00bSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH
U TEXHOJIOTUH;



aHaJIM3UPOBAaTh M OLIEHUWBATh TIOCHEACTBUS OBITOBOM M MPOU3BOJCTBEHHOM
JESITEIbHOCTH YEJIOBEeKa, CBA3AHHOM € (PU3MYECKUMHU MPOLECCaMU, C MO3UIHI
AKOJIOTUYECKOMN 0e30macHOCTH, MpeACTaBICHUM 0 palMoHaIbHOM
IPUPOONOIb30BAHUN, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUM JOCTHXKEHUNM HAYKH U
TEXHOJIOT U 1715 albHEHIero pa3BUTHsI 4€JI0BEUECKOT0 O0IIEeCTBRA;

MPUMEHSTH Pa3TUYHBIC CIOCOOBI PA0OTHI ¢ HH(pOPMAITHEH (PU3NIECKOTO COIePIKAHUS
C HCIOJIb30BAaHUEM COBPEMEHHBIX HWH(GOPMAIIMOHHBIX TEXHOJIOTHH, MpU 3TOM
UCIIOJB30BAaTh COBPEMEHHbIE HMH(MPOPMALMOHHBIE TEXHOJIOTMM Il  TIOMCKa,
nepepadoTKU M MPEAbABICHUS Y4eOHOM M HAyYHO-MOMYJISIPHOM HHGOpMAaIIUH,
CTPYKTYPUPOBAHUS M HHTEPIPETAIMU WHGOpMAINH, TOJYUYEHHON W3 Pa3IUdYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyl0 HHPOPMAIUIO U OLEHUBATh
e€ IOCTOBEPHOCTh KaKk Ha OCHOBE MMEIOLIMXCS 3HAHWM, TaK U HAa OCHOBE aHAJM3a
MCTOYHMKA MH(pOpMAIUK;

NOPOSBIATH OPraHMW3allMOHHBIE W IIO3HABATENBHBIE YMEHHS CaMOCTOSITEIHHOTO
NpUOOpETEHUsI HOBBIX 3HAHMWA B MPOILIECCE BBHIMOJHEHHUS MPOEKTHBIX M Y4eOHO-
HCCJIEI0OBATENIbCKUX PadoT;

paboTaTh B rpyIllie C UCMOJHEHUEM PA3JIMUYHBIX COLIMANBHBIX POJIEH, MJIAHUPOBATh
paboTy TrpyMNIbl, PalMOHAIBHO PACHpPENENsATh JACSATENbHOCTh B HECTAHIAPTHBIX
CUTYallUsX, aIeKBATHO OLEHUBATh BKJIAJ] KaXKJI0T0 U3 YUYACTHUKOB IPYNIIbI B pELICHHE
paccMaTpUBaEMO MPOOIIEMBI;

NpOSIBIATh MOTHBAaLMIO K Oyaymied mnpo@ecCHOHaIbHOM AESTENbHOCTH 10
CHEeMATbHOCTIM (PU3UKO-TEXHUUECKOTO MPODUJISL.
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