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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no (u3uke Ha ypoBHE CpeAHero odiiero oOpa3oBaHMs pa3paboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBAHUU K pe3yJibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOU
nporpammel, npeactaBieHHbIX B PI'OC COO, a takke ¢ yuétoMm (emepanpHOl paboueit
nporpammbl BocniuTanuss U Konuenmmu mpenogaBaHusi yueOHoro mpeamera «@Pusuka» B
oOpa3oBarenbHbIX oOpraHusaimsax Poccuiickoii @enepanuu, peanu3yoUdX OCHOBHBIE
o0Opa3oBareybHbIe MPOTPAMMBI.

[Iporpamma 1o (¢usuke omnpenenser o0A3aTeabHOE MPEIMETHOE COJEp)KaHHeE,
YCTaHABIUBAET PEKOMEHIYEMYIO MOCIIE0BATEIbHOCTh U3YUCHUS TEM U Pa3/EJIOB yueOHOro
npeAMeTa ¢ y4€TOM MEXKIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOro
mpoliecca, BO3PACTHBIX OcoOeHHOcTed oOywatouuxcs. I[Iporpamma 1o ¢usuke naér
MpeACTaBICHHE O LIEISIX, COJIEP KaHUM, O0IIel cTpaTeru 00y4eHUs, BOCIIUTAHUS U PA3BUTHUS
oOyuaronuxcs cpecTaMu yueoHoro npeaMera « Ousnkay Ha yriayOoJI€HHOM YpOBHE.

N3ydyenne kxypca (Qusuku yriayOIEHHOTO YpPOBHS TMO3BOJSIET pPEasnu30BaTh 3a]adyd
npo(ecCuoHaNbHON OpUEHTAllMH, HAITPABJIEHO Ha CO3/IaHuE YCIIOBUM JUTSl IPOSIBICHUSI CBOUX
MHTEJUIEKTYalIbHBIX M TBOPYECKHUX CIOCOOHOCTEN KaXJbIM OOy4YaroIIUMCs, KOTOpbIE
HEOOXOMUMBI ISl TPOAODKEHHMsS OO0pa3oBaHUs B OpTraHU3AIMAX MPO(ecCHOHATBEHOTO
00pa30BaHMsI MO PA3TUYHBIM (PUZUKO-TEXHUYECKUM M MHKEHEPHBIM CHEIMaIbHOCTSIM.

B nporpamme no ¢usuke onpenesnstorcs MIaHUPYEMbIE pe3yibTaThl OCBOCHUS Kypca
¢u3MKKM Ha YypOBHE CpeaHEro oO0miero oOpa3oBaHUs: JIMYHOCTHBIE, MeETaIllpEAMETHbBIE,
npeaMeTHoie (Ha yriyOonéHHoMm ypoBHe). HayuHO-MeTomo0sorudeckoid OCHOBOM ISt
pa3paboTku TpeOOBaHUI K JIMYHOCTHBIM, METANpPEAMETHBIM U MPEAMETHBIM pe3yibTaram
o0Oy4aromuxcs, OCBOMBIIMX NpOrpaMMy 10 (HU3MKE Ha YpOBHE CpPEIHEro oOIIero
o0pa3oBaHus HA yTIIyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-AESITeIbHOCTHBIN MOIXO/.

[Iporpamma 1o ¢pu3uKe BKIIOYAET:

IUIAaHUPYEMbI€ PEe3yJIbTaThl OCBOSHUS Kypca (pU3MKM Ha yriyOJEHHOM YpPOBHE, B TOM
YHCIie TIPEIMETHBIE Pe3yIbTaThl IO TO1aM 00yUYEeHHUS,

cojiepxanue yueoHoro npeamera «duznka» mno rogaM oOy4yeHHs..

[IporpamMmma 1mo Qu3uMke UMEET MPUMEPHBIA XapakTep U MOXKET OBbITh MCIOJIb30BaHa
yUUTENSIMU (PU3UKU JIsI COCTABJICHUSI CBOMX PAOOUYMX MPOTPaMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBAET TBOPUYECKYI0 WHUIMATHBY YUHUTENIEH W
MPEAOCTABIAET BO3MOKHOCTH I PEAIM3ALMU PANIHYHBIX METOAMYECKUX IMOIXOJI0B K
npenojaBaHuio (pU3uMKKU Ha yriyOlnEHHOM YPOBHE IPH YCIOBUU COXpPAaHEHHUS 00s3aTelIbHON
YacTH COAEPKaHUS Kypca.

®du3uka Kak Hayka O Hambojee OOUIMX 3aKOHAX MPHUPOABI, BBICTyINas B KayeCTBE
y4eOHOro TpeaMeTa B IIKOJE, BHOCUT CYIICCTBEHHBIM BKJIAaJ B CHUCTEMY 3HaHUU 00
okpyxatomeM mupe. IlIkonpHbINH Kypc PU3UKH — CHCTEMOOOPa3yIOMIHA sl €CTECTBEHHO-
HAy4YHBIX y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBJICHUMN, W3y4daeMbIX XUMHUEH, Ouosorueu, ¢puzndeckod reorpadueit m acTpoHOMUEH.
Hcnonb3oBaHue M aKTUBHOE MPUMEHEHHE (M3MUECKUX 3HAHUIM OMpPENeiio XapakTrep H
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B c(hepe IHEPTeTHKH, TPAHCIIOPTA, OCBOCHHUS



KOCMOCa, TIOJlyuYeHUsI HOBBIX MaTepHajioB C 3aJaHHBIMU CBoWMcTBaMu. M3ydenue Qusuku
BHOCUT OCHOBHOM BKJIaa B (OpPMHPOBAHHE ECTECTBEHHO-HAYYHOM KapTUHBI MHUpa
oOyuaromierocsi, B (OpMHpOBaHUE yYMEHMH NPUMEHSATh HAy4YHbIM METOJ IO3HAaHUS IpHU
BBINIOJJHEHUM UM YUEOHBIX UCCIIET0BAHUN.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeHETO 0011ero 00pa3oBaHus MOJIOXKEH P UIEH,
KOTOpBIE MOXKHO paccMaTpHUBaTh KaK MPUHILHUIIBI €M0 MTOCTPOCHHUS.

Hoen yenocmnocmu. B coOTBETCTBUU € HEN KypPC ABJISIETCS JIOTMUECKH 3aBEPIIEHHBIM,
OH COJEP)KUT MaTepual U3 BCEX pa3lienoB (QU3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUUYECKOH,
TaK U COBPEMEHHOM (PU3MUKH.

Hoen zenepanuzayuu. B cooTBeTCTBUU C HEW MaTepuan Kypca (pusmku oObeAMHEH
BOKpYT (pusnueckux teopuid. BemymmMm B Kypce siBisieTcss GOpMUPOBAaHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELLIECTBE U I0JIE.

Hoen  cymanumapuzayuu. EE peanuzanus  [pEeANoNaracT  UCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (PU3NUECKON HAyKH, OCMBICICHHE CBSI3U PA3BUTHS (U3UKU C
pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMHU M 9KOJIOT HUE€CKUMHU
npobaeMamu.

Hoesn npuxnaonoit nanpasenennocmu. Kypc ¢usuku yriayOn€éHHOTO ypOBHS
Opeanoyiarac€T 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKUX M TEXHOJOTMYECKUX
MIPUJIOKEHUI M3YUYEHHBIX TEOPUU U 3aKOHOB. [Ipy 3TOM paccMaTpuBarOTCsS Ha yPOBHE OOIIMX
MPEICTaBICHUM U COBPEMEHHbIE TEXHUUECKHUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoen rkonozuzayuu peanusyeTcsl MOCPEICTBOM BBEICHUS JJIEMEHTOB COJEpIKaHUS,
HOCBSIIEHHBIX 9KOJOIMYECKUM MTPOOJEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM
TEXHUKM W  TEXHOJOTWM, a Takke 0oOCyXIeHHus mpolieM  paluoOHAIBHOTO
MPUPOAONOIB30BAHUS U IKOJIOTUYECKONW O€30MacCHOCTH.

OcBoeHue coaepaHusi IporpaMmsbl 1o GU3MKe JODKHO OBITh MOCTPOEHO HA MPUHIIUTIAX
CUCTEMHO-AESTEIbHOCTHOTO 1oxo/a. i pusuku peanusanys STUX NPUHLIUIIOB 0a3upyeTcs
Ha HCHOJB30BAaHUU CAMOCTOSITENIBHOTO JKCIIEPUMEHTA KaK IOCTOSIHHO JEHCTBYIOIIETO
daxTopa yuedHoro mporiecca. s yriayOn€HHOTO ypOBHS — 3TO CHCTEMa CaMOCTOSATEILHOTO
YUYEHUYECKOTO HKCIEPUMEHTa, BKIIOYAIOMIET0 (POHTAIbHBIE YYEHUYECKUE OIMBITHI MPH
M3y4eHUH HOBOTO Marepuaia, JiabopaTopHble pabOThl M paboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JiBa croco0a peaiau3auuu (U3MUECKOro MNpakTukymMa. B mepBoMm ciydae
OpakTUKyM IpoBoauTtcs Jnb6o B koHue 10 m 11 kmaccos, nmubo mocie mepBoro U BTOPOTO
MOJIYTOIMH B KAXKIOM U3 3THX KJIaCCOB. BTOpoii cioco0 — 310 uHTErparus padoT MpakTHKyMa
B CHUCTEMY Ja0OpaTOPHBIX pabOT, KOTOpBIE MPOBOAATCS B MPOLECCE H3YUEHHUs pasjiena
(remsl). ITpu sTOM o paboTamu MpakTUKyMa IOHUMAETCSI CAMOCTOSITEIIBHOE UCCIIEI0BAHUE,
KOTOpPO€ NPOBOAMUTCS MO PYKOBOJACTBY CBEPHYTOro, 0OOOIIEHHOro BHIA O€3 IMOIIArOBON
MHCTPYKLHUU.

B nmporpamme no ¢usnke cuctemMa y4eHHYECKOT0o 3KCIIEPUMEHTa, J1a00paTOPHBIX padoT
U TpakTUKyMa IMpe/CTaBlIeHa €IWHBIM TepeuyHeM. BpiOop TemaTuku Ajii 3TUX BHUAOB
YUEHUYECKUX MPAKTUUYECKUX pabOT OCYLIECTBISAETCS Y4YaCTHHUKAaMHU 00pa30BaTeIbHOIO
[poLecca UCXOAs U3 OCOOEHHOCTEHN INOYypOYHOI'O IJIAHUPOBAHUS M OCHAIICHHS KaOWHETa
¢usuku. I[Ipu 3TOM obOecreunBaeTcsi OBIAJICHHE OOYHYAIOIIUMUCS yYMEHHUSIMHU HPOBOAUTH



npsIMble U KOCBEHHBIE M3MEPEHMUs, UCCIEIOBaHMs 3aBHUCUMOCTEH (PU3NYECKHX BEIUYMH U
MOCTAHOBKY OTIBITOB IO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bosbiioe BHUMaHKE yaenseTcs peleHHI0 pacYETHIX U Ka4eCTBEHHBIX 3a1a4. [1pu aTom
IJIA pacu€THBIX 3a/1a4 MPHOPUTETOM SIBIISIIOTCS 337a4y C SIBHO 3a/IaHHON U HESIBHO 3aJaHHOMN
bu3nuecKoi MOZENbI0, MO3BOJIIONIUE MPUMEHITh HU3yUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTHU
KaK U3 OIHOTO pa3fiesia Kypca, TaKk U UHTErpupys IPUMEHEHNE 3HaHUN U3 Pa3HbIX Pa3JIesioB.
JInst KaueCTBEHHBIX 3a[a4 MPUOPUTETOM SIBIAIOTCA 3aJaHusl HAa 00bsSCHEHHE/TIpeICKa3aHue
HNpoTeKaHMs GU3NUECKUX SBJICHUH 1 MTPOLIECCOB B OKPYKAIOILEH *KU3HH, TpeOyrolye BbIoopa
¢buznueckoit MOAETH JJIsl CUTYalluH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpedoBanusimu PI'OC COO k MaTepHadbHO-TEXHUYECKOMY
o0ecrniedyeHuIo y4eOHOro npoiecca Kypc Gu3uku yriryOoJEHHOTO YPOBHS Ha YPOBHE CPEIHETO
o61iero o0pa3oBaHus TOJKEH M3Yy4aThCsl B YCIOBHAX MPEIMETHOro kabuHera. B kabunere
(U3MKKU JOJDKHO OBITh HEOO0XOAMMOE JIabopaTOpHOE OOOpPYJOBAaHUE JJISI BBIMIOJHEHUS
YKa3aHHBIX B MporpamMMe 1o (pu3MuKe YUYeHHYECKHX OMbITOB, TAOOPATOPHBIX padoT U padoT
MPaKTHUKyMa, a TAKXKE TEMOHCTPAIMOHHOE 000pYyIOBaHHE.

JleMOHCTpalMOHHOE 00O0pynOBaHUE (POPMHUPYETCS B COOTBETCTBHUH C MPUHIUIIOM
MHUHHMMAJIbHON JOCTaTOYHOCTH M OOECleYrBaeT MMOCTAHOBKY MEPEYUCIEHHBIX B MPOrpaMMe
1o (pr3MKe KIIFOYEBBIX IEMOHCTPALUI TSl UCCIIEIOBAHUS N3YUaEMBIX SIBJICHUH U MPOIECCOB,
AMITUPHUUYECKUX U (PyHIAMEHTATbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JIabopatopHoe 000pyAOBaHME JIJISl YICHUYECKUX MPaKTHYECKUX paboT hopMupyercs B
BUJIE TEMATUYECKHX KOMILJIEKTOB M 00€CIeunBaeTcsl B pacuére 0JHOr0 KOMIUIEKTA Ha JIBYX
oOyuatomuxcsa. Temarnyeckre KOMILIEKTHI J1abopaTOpHOTO 00OpYyNOBaHUS TOJKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUH aHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(PPOBBIX JTabOpaTopHil.

OCHOBHBIMU HEJISIMU U3Y4YeHUsI (PU3MKHU B 00111eM 00pa30BaHUU SBISIOTCA:

dbopMupoBaHHEe HHTEpeca U CTPEMJICHUS OOYYaroIIMXCS K Hay4YHOMY H3YUYCHHIO
HPUPOIBI, PA3BUTHE UX UHTEIUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJe TMO3HaHusd H (popmMHUpoBaHHE
HCCJIEI0OBATENILCKOT'0 OTHOIICHHS K OKPY KAIOILIUM SIBJICHHSIM;

dbopMUpOBaHHE HAYyYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa W3YYCHHUS OCHOB CTPOCHHUS
MaTepuu U GyHJaMEHTAIbHBIX 3aKOHOB (DPM3UKU;

dbopmupoBaHre yMeHUN OOBSICHATD SBICHUS C UCTIOIB30BaHUEM (PU3NYECKUX 3HAHUN U
HAYYHBIX JJOKA3aTeJbCTB;

dbopMupoBaHHNE MPEACTABICHUN O POIH (PU3UKH JJIs1 Pa3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTUH;

pa3BUTHE TMPEACTaBICHUH O BO3MOXHBIX cdepax Oynaymiei mnpodeccuoHanbHOM
AESITEIbHOCTH, CBA3aHHBIX C (DU3UKOM, MOJIrOTOBKA K JalbHEHIIEMy OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTmkeHne 3TUX Leeil o0ecreunBaeTcsl pelieHueM CeIyIOIMUX 3a1a4d B Mpolecce
U3yueHus Kypca 3Ky Ha ypOBHE CpeHEro o0IIero oopa3oBaHus:



npHOOpETEHUE CUCTEMBbI 3HAHUI 00 OOUIMX (PU3MUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUSIX, BKJIIOYAs MEXaHWKY, MOJEKYISIPHYIO (U3UKY, DJIEKTPOJMHAMHUKY, KBAHTOBYIO
(U3MKY U DJIEMEHTHI aCTPODU3UKHY;

dbopMUpOBaHHE YMEHHMM TMPUMEHATh TEOPETHUUECKHME 3HAHUS i1 OOBACHEHUS
(U3UYECKUX SBIICHUN B IPUPOJIE U JJIsl IPUHATUS MPAKTHIECKUX PEIICHUN B TTIOBCETHEBHOMN
KU3HH,

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHbIX 3a7a4 C SBHO 3aJIaHHOM (hU3HUECKOU
MOJIEJNIbIO, 3aJlay, IMOJPa3yMEBAIOIIMX CAMOCTOSITEbHOE CO3JaHue (U3MUYECKOW MOJEIH,
aJIeKBaTHOM yCJIOBHSM 3aJ]a4M, B TOM YHCJIE 3a/1a4 HHKEHEPHOIO XapaKTepa;

MoHUMaHue (U3NYECKUX OCHOB M TPHUHITUIIOB JCUCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOILYIO CPEIY;

OBJIaJICHUE METO/JaMHU CaMOCTOSATEIBHOIO TUIAHUPOBAHMS U MPOBEIACHUS (PU3MUECKUX
HKCIIEPUMEHTOB, aHaju3a U MHTEpIpeTauuud WHGOpMAaIMKU, OMNpEAesIeHUs] A0CTOBEPHOCTU
MOJIy4€HHOTO Pe3yJIbTaTa;

CO3JaHUE YCIIOBUM ISl PA3BUTHS YMEHHUN MPOEKTHO-UCCIECA0BATEIBCKOM, TBOPUYECKON
JeSITeNbHOCTH;

pasBuTHE HHTEepeca K cdepam MNpodecCHOHATbHOW AESTENBHOCTH, CBA3AHHOW C
(hU3MKOM.

B cootrBerctBun ¢ tpedboBanusmu OPI'OC COO yriyOnéHHBIA YpPOBEHb H3YUYCHHS
yueOHoro mpenmera «Duszmka» Ha ypoBHE cpemHero oomero oOpa3oBaHUsS BBIOUpAETCS
00y4JaronuMMucs, TNIAHUPY IOIIUMU MPOAOJKEHUE 00pa30BaHUs MO CIIELMAIBHOCTAM (DU3UKO-
TEXHUYECKOT 0 POPuIs.

Ha wusydyenue ¢usuku (yriayOn€HHBIM YpOBEHb) Ha YPOBHE CpPEIHEro OOIIEero
oOpazoBanus otBoautcs 340 gacos: B 10 kmacce — 170 wacos (5 yacoB B Heneno), B 11 kmacce
— 170 gacoB (5 4acoB B HEJIEIO).

[IpeasiaraeMpiii B miporpamMme Mo (pu3HMKe NEpPEeueHb JIA0OPATOPHBIX M MPAKTUYECKUX
paboT sBJIsSETCS PEKOMEHJOBAHHBIM, YUYUTENb JEJaeT BBIOOp NpoBeleHUs 1a00paTOPHBIX
paboT M OMBITOB C YUYETOM MHAUBHUIYATLHBIX OCOOCHHOCTEH 00yJarONTNXCS.

B ydeGHOM 11aHe cpeaHero obmiero oopazoBanus nmpeameT «Pu3nkay 6a30BOTO YPOBHS
BXOJIUT B COCTaB MpEaMETHOM 00acT «EcTecTBEeHHO-HAYYHBIC TTPEAMETHD».

Hekotopsie npakTudeckue paboTsl Oy 1y T MPOBOAUTH C UCIIOJIB30BAHUEM 000pYA0BaHUS
[lentpa «Touka pocTta», MOCKOJBKY L[EHTp €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOU
HanpaBieHHOcTel «Touka pocTa» obecrneunBaeT peaan3aluio 00pa3oBaTeIbHbIX MPOTrPaAMM
€CTECTBEHHOHAyUYHOM M  TEXHOJOIMYECKOM  HalpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBaHMAMM 3aKOHOZATENIbCTBA B cepe oOpa3oBaHHs U C Yy4YETOM
pexkomeHanuii depepanbHOro oneparopa yueOHoro npeamera « Du3nka.

HcnonbszoBanue obopynoBanusi «TOUKK pocTay MpU peaiu3alii JaHHOW MPOTrpaMMbl
MO3BOJISIET CO37aTh YCIOBUS AJisi (DOPMHUPOBAHMS y YYAIIMXCS €CTECTBEHHO-HAY4YHOM,
MaTeMaTHYeCKOM, HH()OPMALIMOHHOW TPAMOTHOCTH, (OPMHUPYETCS KPUTHUYECKOE U
KpeaTUBHOE MBIIIIJIEHUE, COBEPILICHCTBYIOTCS HaBBIKU €CTECTBEHHO-HAYyYHOU
HaAIPaBJICHHOCTH, a TAK)KE MOBBIIIAETCS KAYECTBO 00pa30BaHUsl.



ba3oBblil kOMIUIEKT 000pyaoBaHus LeHTpa «Touka pocta» Mo (QU3MKE IMpe/CcTaBIcH

CIEAYIOLIIUMH TaTYNKAMH:
e JlaTyuk abOCOIIOTHOIO JaBIECHHUS.
e JlaTyuK NpOU3BOAUT U3MEPEHHUS A0COIIOTHOIO JaBJICHMS.

YyBCTBUTENBHBIN 3JIEMEHT JAaTUMKA BBIIIOJIHEH Ha 0a3e MOHOJMTHOIO KPEMHHEBOTO
IIbE30PE3UCTOPa C BHEIPEHHOM TEH30PE3UCTUBHOM CTPYKTYpPOM, KOTOpas I103BOJIAET
MCKITIOYUTH BO3MO>KHBIE MTOTPEIIHOCTH U IOCTUTHYTh HE0OOXOIUMOM TOUHOCTH U3MepeHuil. B
KOMIUIEKT JaTyhMKka aOCOJIOTHOTO JaBJICHUS BXOAUT THOKas repMeTH4YHas TpyOka s
HOJKJIFOUEHUS IITyLepa JaTyuKa K 1a00paTopHOMY 000pyA0BaHHUIO.

e JlaTuuk mosoxeHust (MarHUTHBIN).

JlaTuuK H3MepsieT BPEMEHHBIE OTPE3KU MEXAY MOMEHTAMHU IPOXOXKICHUS OObEKTa
PAIOM C OECKOHTAKTHBIMU JE€TEKTOPAMHU. bECKOHTAaKTHBIE JETEKTOPBI SBIISFOTCS BBIHOCHBIMU
Y KPEIATCS Ha METAJUIMYECKON MIIM MATHUTHOW NOBEPXHOCTU. KOJIMYecTBO ocer n3MepeHus
JATYMKA MOJI0KEHUS PABHO 3, IMAaNa30H U3MEPEHMI 10 Kaxa0i u3 oceil X, Y u Z cocTaBiiser
ot 0 10 360 rpan.

KOMIIIIEKT CONYTCTBYIOIIMX IEMEHTOB JUIsl KCIIEPUMEHTOB 10 MEXaHHUKE.

KoMImuieKkT comyTCTBYIOMIMX 3JIEMEHTOB 11 9KCIIEPUMEHTOB 0 MOJIEKYJIAPHOU (PU3HKE.

KoMIuiexT conmyTCTByIOMHMX 371EMEHTOB JJIs1 SKCIIEPUMEHTOB I10 AIEKTPOAMHAMHUKE.

KOMIIIIEKT CONYTCTBYIOIIMX IEMEHTOB JUIsl IKCIIEPUMEHTOB T10 OIITHKE.

e JlaT4MK TOKAa, MAarHUTHOTO IT0JIs1, TEMIIEPATY PBI.

Hlupokuii crnekTp UUGPOBBIX JAATYUKOB TIO3BOJIAET YYALIMMCS 3HAKOMUTCS C
napaMeTpaMu (PU3NYECKOro SKCIEPUMEHTa HE TOJbKO Ha KayeCTBEHHOM, HO M Ha
KOJMYeCTBEHHOM ypoBHE. C momompio Lu@poBoi 1a00paTOpUd MOMKHO MPOBOAMUTH
JUIMTEINBHBINA DKCIIEPUMEHT JAaXe B OTCYTCTBUM JKcrepumenTaropa. [Ipu 3Ttom msmepsiemsie
JaHHBIE M pe3yibTaThl HUX OOpabOTKM OTOOPAKAIOTCA HEMOCPENCTBEHHO Ha JKpaHe
KOMIIBIOTEDPA.

[udpossie 1abopaToOpuu MO3BOJSAIOT CYHIECTBEHHO SKOHOMHTD BPEMSI, KOTOPOE MOKHO
MOTPATUTh Ha (POPMHUPOBAHUE HCCIIEAOBATEIBCKIX YMEHHUH ydalmxcsl.



COIEPKAHUE OBYYEHUA
10 KIIACC

Paznen 1. Hayunblid MeTO MO3HAHMSI IPUPOBI.

®uznka — pyHIaMEHTaIbHAs HayKa O npupoje. HayuyHblii MeTo/l MO3HAHUSA U METO/IbI
UCCHeOBaHUS (DPU3UYECCKUX SIBICHHM.

DKCHepUMEHT U TEOpHsl B Mpoliecce MO3HaHus npupoasl. Habmonenre u sKkcrepumMeHT
B (hu3HKe.

Cnioco0bl u3MepeHust PU3NYECKUX BETUYMH (aHAJIOTOBBIE U LIM(PPOBBIE U3MEPUTEILHBIE
IprUOOPHI, KOMITBIOTEPHBIE TaTYUKOBBIE CUCTEMBI ).

[TorpemnocTu u3mMepeHuil GU3NUECKUX BEIMUYHH (aOCONMIOTHAS K OTHOCUTEIbHAS).

MonenupoBanue pr3nuecKux sIBJICHUN U MPOLIECCOB (MaTepHaibHas TOYKa, a0COIOTHO
TBEpJIOE TENO, HJACaNbHAS KUAKOCTh, WICAIbHBIM Tra3, TOYeuHbId 3apspa). [umoresa.
du3nuecKuil 3aKOH, TPaHUILIBI €r0 MPUMEHUMOCTH. DU3ndecKas Teopus.

Ponp u mecro ¢u3uku B (HOpMUPOBAHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B
MPAKTUYECKOU AESITENbHOCTH JIFOAEH.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomul, PAKMUKYM.

N3mepenne cuiibl TOKa W HANPSOXKEHHUS] B IEMU TOCTOSHHOIO TOKa MPU TOMOIIU
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LK poBoi 1abopaTopuelt o ¢pusuke. [Ipumepsl n3mepeHus Gu3nIeCKux
BEJIMYMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanuueckoe aBukeHUE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABMXeHUs. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3a1a41 MEXaHUKH.

Panuyc-BekTop MarepuasbHON TOYKH, €ro MPOEKIMH HAa OCH CHUCTEMbl KOOPIUHAT.
Tpaekropusi.

[lepemerienre, cKOpoCcTh (CpeliHsAsl CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHUE
MaTepUaNbHOW TOUKH, X IMIPOECKLUMH HA OCU CUCTEMBI KOOpauHaT. ClI0kKEHUE repeMenieHui
U CJIOKEHUE CKOPOCTEM.

PaBHOMEepHOE U PaBHOYCKOPEHHOE MPSAMOJUHEHHOE JABWKEHUE. 3aBHUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U My TH MaTEPUAJILHON TOYKH OT BPEMEHU U X FPaPUKH.

CBobOogHOe maseHue. Y CKopeHue cBoOOJHOrO MaieHus. JBukeHue Temna, OpoieHHOro
[0/l YIJOM K TOPH30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHHsI MaTe€pUaIbHON
TOYKHU OT BPEMEHH U UX TpaduKH.

KpuBonuneiinoe auxenue. J[BuxeHrne MaTrepruaibHOM TOUKH 110 OKPY>KHOCTHU. YTJIOBas
U JJuHeNHas ckopocTsk. [lepuon u yactoTta oOpanienus. L{lenrpoctpeMurenbHoe (HOpMaIbHOE),
KacaTeJIbHOE (TaHT€HLHUAIBHOE) U MTOJHOE YCKOPEHUE MaTEPUAIbLHOM TOUKH.

TexHHuuecKkue yCTpPOWCTBA M TEXHOJOTMYECKUE TMPOLECCHI: CIHUIOMETP, ABHKEHHUE
CHapsA0B, LIETHbIE, lIeCTepEHYAThIC U PEMEHHBIE MTEpEAaun, CKOPOCTHBIE JTU(PTHI.



Hemoncmpavuu.

Mopens cucTeMsl OTCUETA, MILTIOCTPALUSA KWHEMATUYE€CKUX XAPAKTEPUCTUK JIBUKEHUS.

Crioco0bl uccneI0BaHusl JBUKEHUI.

NiutrocTpanys npeaeabHoro nepexona U N3MEpeHe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3oBanue ABMKEHUI C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tanenue Tenn B BO3AyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

Habimtoienue nBmxeHus Tena, OpoIIEHHOTO0 MO YTJIOM K TOPU30HTY U TOPU30HTAJIBHO.

HarmpasiieHue CKOpoCTH IpU ABUKEHUU 110 OKPY>KHOCTH.

[Ipeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue yTel, TPAeKTOPHil, CKOPOCTEN JBUKEHHUS OJJTHOTO U TOTO K€ TeJla B Pa3HbIX
CUCTEMAaX OTCUYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKyM.

M3yueHne HEepaBHOMEPHOIO JBMKEHUS C LEJIbIO OIIPENEICHUS MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHuss 0OpU MNPSAMOJMHEVWHOM PpPaBHOYCKOPEHHOM JBWJKCHUM II0
HaKJIOHHOM IUIOCKOCTH.

HccenenoBanne 3aBUCMMOCTH IyTH OT BPEMEHH NP PABHOY CKOPEHHOM JBUKECHHH.

N3mepeHue ycKOpeHusi CBOOOJHOrO MaJeHHs (PEKOMEHJIOBAHO MCIOJIb30BaHHUE
1 ppoBoit 1a00PATOPUN).

W3ydyenue npuxkeHus Tena, OpoIIeHHOro ropu3oHTaNbHO. [IpoBepka rumoTe3bl o mpsMoit
IIPONOPLIMOHAIIBHOM 3aBUCHUMOCTH MEKY JAJIbHOCTBIO MTOJIETA U HAYAJIbHOM CKOPOCTHIO TEJIA.
M3yueHue ABMKEHUS TeNa 110 OKPYKHOCTH € MOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IE€pHOJIa OOpalIE€HUs] KOHUYECKOTO MAasTHUKA OT €ro
apameTpoB.

Tema 2. /lunamuxa.

IlepBeii  3axkoH  Herotona. HMuepumanbheie  cucrembl  orcué€ra. IIpuHnumn
oTtHOcHuTenpHOCTU ["amuies. HennepuuanbHble CUCTEMBI OTCUETA (ONPEAETIEHUE, IPUMEDBI).

Macca Tena. Cuia. [IpuHIun cyneprno3unyy CHil.

Bropoit 3akoH HeroTOHA 111 MaTepranbHOU TOYKH.

Tperunit 3axkoH Hpr0TOHA 1151 MaTepUaIbHbIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHHSI. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHON 1 HHEPTHOM MacCCBI.

Cuna T1sKecTH. 3aBUCUMOCTb YCKOPEHHUS CBOOOAHOIO NAaJECHHUS OT BBICOTHI Haj
MNOBEPXHOCTBIO IJIAHETHI U OT reorpaduueckoil mupoTsl. [[BukeHue HEOECHBIX TeNl U UX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocmMuueckasi CKOpOCTb.

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

Cunma tpennsa. Cyxoe TpeHue. Cuna TpEeHHs CKOJIBXKEHUS M CWIA TPEHHUS IOKOS.
Koadpunuent tpenus. Cuna conpoTUBIECHUS MIPU ABU)KEHUHU TEJa B KUAKOCTU WJIM Tase, €€
3aBUCUMOCTB OT CKOPOCTH OTHOCHUTEIILHOTO JBUKEHUS.

Hasnenue. I'mapocratuueckoe napienue. Cuiia Apxumena.

TexHu4yeckue yCTpoMCTBA M TEXHOJOIMYECKHE NPOLECCHI: MOIUIMIHUKY, JIBHKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpauuu.

Habntoienue nBMKEHUS TNl B MHEPLUUAIbHBIX M HEWHEPLHATBHBIX CUCTEMaX OTCUETA.



[TpuHI KT OTHOCUTETBHOCTH.

Kauenune AByX HMJIMHIPOB WM IIAPOB PA3HOM MacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIMAJILHON CUCTEMBI OTCUETA.

CpaBHEeHME paBHOACHCTBYIOIICH MPUIOKEHHBIX K TEIIy CWI C MPOU3BEAECHUEM MAaCChI
TeJla Ha €r0 YCKOPEHUE B MHEPLUHUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO cUJl, BOBHUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEJL

N3mepenue macce 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec tena npu yCKOPEHHOM MOIBEME U MAJICHUM.

[{eHnTpOOEKHBIE MEXAHNU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii 3xcnepumenm, nadbopamopmnsie padomaol, npaKmMuKym.

N3mepenne paBHOAECHCTBYIOIIEH CHIT TIPU IBUXKEHUH OPYCKa 10 HAKJIOHHOW TUIOCKOCTH.

[IpoBepka TMMOTE3BI O HE3aBHCUMOCTH BPEMEHH JIBIDKCHHSI OpycKa MO HAKJIOHHOMN
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MacCChl.

UccnenoBanne 3aBUCUMOCTU CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmarmm.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBHIO, NEPEKUHYTOW udepe3 JETKUU
OJIOK.

N3mepenne kodddummenta TpeHUS MO0 BEJIMYWHE YIIIOBOTO  Ko3(ddurmenta
3aBUCUMOCTH Fp(N).

UccnenoBanne J[BukeHUs Opycka [0 HAKIOHHOW IUIOCKOCTH C IEPEMEHHBIM
KO3(pHUIIMEHTOM TPEHMUSI.

N3ydenune nBUKEHUS Tpy3a HAa Bay C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoGcomoTHO TBEp0E TENo. [locTynaTenbHoe U BpalaTeabHOE ABMKEHUE TBEPAOTO TEIa.
MOMEHT CcUIbl OTHOCUTEIBHO OCH BpauieHus. [lieuo cunbl. Cli0)KeHHE CUII, IPUITOKEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHUSI TBEPAOTO TEA.

YcroitunBoe, HEyCTOMUMBOE, OE3pa3TMIHOE PaBHOBECHE.

TexHuyeckue ycTpoicTBa U TEXHOJOTUUECKUE MPOLIECCHl: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peETYaThle KOHCTPYKINH.

Hemoncmpavuu.

Y coBus paBHOBECHSI.

Buasl paBHOBECHS.

Yuenuueckuii 3xcnepumenm, nabopamopmnsie padomuol, npaKMUKym.

HccnenoBanne yciioBHil paBHOBECHS TBEPAOTO Teja, UMEIOIIETO OCh BPAILLICHUS.

KoncTpynpoBaHre KpOHIITEMHOB U PACYET CUIT YIIPYTOCTH.

N3ydenune ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIIAIb ONOPHI.

Tema 4. 3akonvl coxpaneHus 6 MexaHuke.

Nmnynbc MaTrepuanbHONW TOYKH, CUCTEMBI MaTepUANIbHBIX TOUYEK. L[eHTp Macc cucrtemsl
MaTepUalibHBIX TOYEK. TeopemMa 0 ABUKEHUU LIEHTPa Macc.



WNMIynbCc CHIIbI 1 U3MEHEHHUE UMITYJIbCA TEIIA.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

MoMeHT uMmmyJibca MaTepuaabHOM TOUKHW. lIpeacraBiieHHEe O COXpaHEHMM MOMEHTa
MMITYJIbCA B HEHTPAJIbHBIX MOJISAX.

Pabora cuiibl Ha MajoM M Ha KOHEYHOM nepemMenieHnu. ['paduyeckoe mpencraBieHue
PabOTHI CUJIBI.

MoOIIHOCTb CUIIBL.

Kuneruueckast sHeprusi MmarepualibHOil Touku. Teopema 00 UBMEHEHUH KMHETHYECKON
DHEPruy MaTEPUAIBHOU TOUKHU.

IToreHuManbHbIE U HEMMOTEHIHANIBbHBIE CUJIbL. [loTeHImManbHas sHeprus. [loreHnuansHas
SHEPrus ynpyro aepopMUpOBaHHOM Mpy>kuHbL. [loTeHIIMaIbHAS SHEPTHs Tella B OAHOPOIHOM
rpaBUTAllMOHHOM Tmone. [loTeHnuManbHass SHEPrus Tejda B TPABUTALMOHHOM MOJE
OJIHOpPOJHOro Iapa (BHyTpM M BHE Iapa). Bropas kocMuueckass CKOpOCTb. Tperbs
KOCMHUYECKAsI CKOPOCTB.

CBsi3b paOOTHI HETIOTEHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOI SHEPTUr CUCTEMBI
TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUH.

VYnpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenue bepHyium WISl UACaIbHON KUIKOCTU KAK CIEICTBUE 3aKOHA COXPAaHCHUS
MEXaHUYECKON YHEPTHH.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKUE MPOLECCHI: JBKEHUE PAKET, BOJAOMET,
KONEp, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (UTYPHOE KaTaHUE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeaktuBHOE NBUKEHHUE.

N3MepeHne MOILIHOCTH CUJIBI.

W3meHeHune sHepruu Tena Npy COBEPILICHUH PaOOTHI.

B3anmubIe IpeBpalieHnsi KWHETUYECKOW U IMOTEHIIMAIbHOM SHEPTUN IIPU AEUCTBUM HA
TEJI0 CHJIBI TSKECTH M CUIIBI YIIPYT OCTH.

CoxpaHeHre SHEPTUH MPU CBOOOTHOM TaJICHHH.

Yuenuueckuii 3xcnepumenm, nabopamopmnsie padomuol, npaKMUKyM.

N3mMepeHne nmiyiibca Tena no TOpMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOJIENH 3IEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHJIBI.

HccnenoBanne coxpaHeHUS! UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUM.

N3MepeHne KNHETUYECKOM SHEPTUH TEJIA 10 TOPMO3ZHOMY Ty TH.

CpaBHeHHE U3MEHEHUS TOTEHIIMAIbHOW SHEPTUU MPY>KUHBI C PAOOTON CUJITBI TPEHUS.

Omnpenenenre padOThI CUIIbI TPEHUSI TIPU ABMKEHUHU TeJa IO HAKIIOHHON TIOCKOCTH.

Pasznen 3. MosiekyasipHas pu3nKa M TEPpMOJIMHAMUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OcHOBHBIE TIOJIOKEHUSI MOJIeKyJsipHO-KuHeTnyeckor Teopun (MKT), ux ombiTHOE
obocHoBanue. Jluddysus. bpoyHoBckoe nBmxenue. Xapakrep JBMKCHUS U B3aNMOICHCTBUS



yacTull BemlecTBa. Mojeian CTPOEHHUsl Ta30B, KUIKOCTEH M TBEPABIX TElT U OOBICHEHHE
CBOIWCTB BEIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca u pas3Mepbl MOJEKYN (aTOMOB).
KomuuectBo BemecTsa. [loctosiHHass ABoraapo.

TennoBoe paBHoBecue. TemrepaTypa u crocoObl €€ u3mepenus. [lkana Temneparyp
Llenbcus.

Mopens upeanbHOro rasa B MOJIEKYJISPHO-KMHETHMYECKOM TEOPUHU: 4YacTULBI rasa
JIBHUKYTCS] XaOTUYECKU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcoitoTHas TeMiiepaTypa
(mkana temneparyp KenbBuna). 3axkon Jlanprona. M3omporecchl B HJeaJbHOM Trasze C
MOCTOSIHHBIM ~ KOJIMYECTBOM BemlecTBa. [paduueckoe MpeacTaBieHHE H30MPOIECCOB:
U30TEpMa, U30X0pa, u300apa.

CBsi3b MEXIy MOABICHUEM U CpEOHEH KHUHETUYECKOW HHEpPruel MOCTYNaTEIbHOIO
TEIJIOBOTO JIBMXKEHUS MOJIEKYJl MJACAIbHOTO ra3a (OCHOBHOE YpPaBHEHHE MOJIEKYISIPHO-
KMHETHYECKOW TEOPUH HJICAIBHOTO I'a3a).

CBsi3b  aOCOJIOTHOM TeMIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO CpeaHen
KMHETUYECKOU DHEPrUeH MOCTYIIAaTEIbHOIO TEIVIOBOIO ABUKEHUS €€ YaCTHLI.

TexHuueckue yCTpPOWCTBA W TEXHOJOTMYECKUE MPOLECChl: TEPMOMETp, OapoMmerp,
NOJIy4YEHUE HAHOMATEPHUATIOB.

Hemoncmpavuu.

Mopenu nBUKEHNs YaCTUL] BEIECTBA.

Mopenb OpOyHOBCKOTO ABUKEHHUS.

Buneoponuk ¢ 3anmchbio peaibHOro OpOyHOBCKOTO JBUKEHUS.

Huddy3us xuakocTe.

Mopens onbita IllTepHa.

IIpuTsxeHue MOJEeKy .

Moaenu KpucTauim4yecKnuX pemeEToK.

HaGnrogenue u uccieioBaHuEe U30IMPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, PAKMUKYM.

HccnenoBanne mporecca yCTAaHOBJICHHS TEIUIOBOTO PAaBHOBECHS NPU TEIIOOOMEHE
MEXKly TOpSYEH U XOJIOJHOM BOJOM.

N3yueHne HM30TEpPMUYECKOroO Mpoiecca (PEeKOMEHJAO0BAHO HCIOJIb30BaHKUE MU(PPOBOI
nabopaTopun).

N3yyeHne n30xopHOTO mporuecca.

N3ydenne n3obapHoro npoiecca.

IIpoBepka ypaBHEHUSI COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunbi.

Tepmonunamuueckas  (TJ[) cucrema. 3amaHue  BHEHIHUX  YCJIOBHM  JUIA
TEPMOAMHAMUYECKOM CHCTEMBbI. BHemHue u BHyTpeHHHE mnapaMmeTpsl. [lapameTpsl
TEPMOJUHAMUYECKON CHUCTEMBI KaK CpPEIHHE 3HAYEHUS BEJIMYMH, ONMCBHIBAIOIIUX €€
COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajo TEPMOJUHAMUKH. Camonpoun3BoJibHas penakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.



Mojenp uOEAIBHOTO ra3a B TEPMOJMHAMUKE — CHCTEMAa YPaBHCHUM: YpPAaBHEHUE
MenneneeBa—KnaneipoHa v BeIpaXe€HUe 1JI1 BHYTPEHHEU SHEPIUU. Y CIIOBHS IPUMEHUMOCTH
ATOM MOJENW: HU3Kasg KOHUEHTpPALMs YacTHUL, BBICOKME TeMIIepaTypbl. BelpaxkeHue s
BHYTPEHHEW SHEPIruu 0JJHOATOMHOTO UAEATBHOIO ra3a.

KBazucratnueckre u HECTaTUYECKUE TPOLECCHI.

DneMeHTapHasi paboTa B TepMOIMHAMUKE. Berarcienne paboTsl mo rpaduky mporecca
Ha pV-auarpamme.

Tennonepenadya kak cnoco0 M3MEHEHUS BHYTPEHHEH PHEPruM TEPMOIUHAMUYECKON
cucteMsl 0e3 coBepiieHus: padboThl. KOHBEKIIMS, TEIONPOBOAHOCTb, U3TyUYECHHUE.

KomnuectBo Temmotel. Termno€MkocTh Tena. YaenbHass WU MOJSPHAS TEIIOEMKOCTHU
BelIECTBA. YpaBHeHHEe Maliepa. Y nenbHas TemioTa CropaHus TorumBa. Pacuér koimuecTra
TEI10THI ipu Teronepenaye. [lousrue 06 anrnadaTHOM Ipolecce.

[1epBblii 3ak0H TepMoaMHAMUKU. BHyTpeHHsis1 sHeprus. KomiyecTBo TemnoTsl u padbora
KakK Mepbl U3MEHEHHUSI BHYTPEHHEN SHEPTUU TEPMOJIMHAMUYECKOIN CUCTEMBI.

BTtopoil 3akOH TEpMOIMHAMHUKM [JI DPAaBHOBECHBIX IIPOLIECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMUYECKONW CHCTEMBI MPOXOIUT CTMHCTBCHHAS aquadara.
AOcointoTHas Temreparypa.

BTopoii 3ak0H TEpMOIMHAMUKMY /11 HEPaBHOBECHBIX IPOLIECCOB: HEBO3MOYXKHO MEPEIATh
TEIIOTYy OT Oosiee XoomgHOro Tena K Oonee Harperomy Oe3 kommeHcarmu (Kiaysumyc).
HeobpatuMocTs TPUpOIHBIX TIPOIIECCOB.

[Tpunnumns! aeiictBus TeroBbiX MammH. KIIT/I.

MaxkcumansHoe 3Hauenue KII/. [Hukia Kapno.

DKOJIOTUYECKUE  ACHEKThl HWCIOJb30BaHUS TEIUIOBBIX  JBUrarenei. TermioBoe
3arpsA3HEHNE OKPYKAIOIIEH CPEMBIL.

TexHHUECKHE YCTPOUCTBA U TEXHOJIOTUYECKHUE MPOLIECCHI: XOJOAWIBHUK, KOHIUIIUMOHED,
JIM3EJIbHBI U KapOHOpaTOpHBIM JBUraTeNu, napoBas TypOHWHA, MOJYyYEHHUE CBEPXHHU3KHUX
TEMIEPATYp, YTHIM3ALMS «TEIUIOBBIX» OTXOAOB C HCIOJB30BAHUEM TEIJIOBOIO HACOCA,
YTHJIA3AIUST OMOOPTAaHUYECKOTO TOTUTHBA JIJISI BRIPAOOTKH «TETIJIOBOM» U AJIEKTPOIHEPTHUH.

Hemoncmpavuu.

W3menenne TeMneparypsl npu aanabaTudeckoM PacIupeHUH.

Bo3gyuHoe orauso.

CpaBHeHUE yAENbHBIX TEIUNIOEMKOCTEN BEILIECTB.

Crioco0Obl M3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOro mpoiecca.

KommnbrorepHble MOJENN TEMIOBBIX IBUTATEIICH.

Yuenuueckuii 3xcnepumenm, nabopamopmnsie padomuol, npaKMUKym.

N3mepenune yaenbHOoN TEMITOEMKOCTH.

HccenenoBanne nporecca OCThIBaHUS BEIIECTBA.

HccnenoBanne aguabaTHOro mpoiecca.

N3ydeHne B3auMOCBSI3U SHEPTUHU MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUSA U TEMIIEPATyPhI
KHUIIEHUS )KUJKOCTEN.

Tema 3. Acpecamnvie cocmoanus eewjecmea. Pazosvie nepexoowvl.



[TapooOpazoBanue u KoHAeHcamus. VcrmapeHue uW KUINEHWE. YIelmbHas TEIioTa
napooOpa3oBaHusl.

HacpllieHHble W HEHachlIeHHbIE mapbl. KadecTBeHHAass 3aBUCUMOCTh IUIOTHOCTH U
JIaBJICHUS] HACBIILIEHHOTO Iapa OT TEMIEPATyphl, UX HE3aBUCUMOCTh OT 00bEMA HACKIIIIEHHOTO
napa. 3aBUCUMOCTh TEMIIEPATYPbl KATICHUS OT JIABJIICHUS B KUIKOCTH.

BraxxaocTh Bo3ayxa. AOCOIOTHAS U OTHOCHUTEIIbHAS BIIAKHOCTD.

Teépnoe Tteno. Kpucrammuueckue u amopdHble Tena. AHU3OTPOIUS CBOWCTB
KkpuctasuioB. [1naBinenue u kpuctamu3anus. Y ienpHas Teriora miasieHus. Cyonumarus.

HNedopmanuu TBEpIOTO Tena. PacTsokenue u cxxatue. Cnur. Moayns FOnra. Ilpenen
yOpyTux aedopmanuii.

TennoBoe pacirpenue KUAKOCTeN U TBEPABIX Tell, 00bEMHOE U IMHEHHOE paCIIUpEHUE.
AHrapMOHH3M TEIIOBBIX KOJI€OAHMIA YaCTHI] BEIECTBA KaK MPUYUHA TEMIOBOIO PACIIUPEHUS
TeJ (Ha KaUeCTBEHHOM YPOBHE).

[Ipeo6pa3oBanue sHEPrun B (Pa3oBbIX MEepexoax.

VYpaBHeHue TeniIoBoro 0ajgaHca.

[ToBepxHoctHoe  HaTskeHue.  KoauimieHT  MOBEPXHOCTHOTO  HATSIKEHUS.
Kanunnspusle siBnenusd. JlaBaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUAKOCTH. DopMyna
Jlamnaca.

TexHuyeckue YCTPONCTBA U TEXHOJOTHMYECKHME MPOILIECCHI: JKHUJIKUE KPUCTAIUIbI,
COBpPEMEHHbBIE MaTEpHUaJIbl.

Hemoncmpauuu.

TennoBoe pacuinupeHue.

CBoiICTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnienue npv moHMKEHHOM JABIICHUMU.

N3Mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanunnsipusle siBneHus.

Moienn HEHBFOTOHOBCKOM JKHUJIKOCTH.

Crioco0bI M3MepeHus BIAKHOCTH.

HccnenoBanne HarpeBaHus U MUIABJIEHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Buasr nepopmarimii.

Ha6nronenune mansix nedopmariu.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

N3yuenue 3akOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mMepeHne yaenpbHOM TENI0ThI IUIABJICHUS JIbAA.

N3ydeHne CBOMCTB HACBIIICHHBIX ITAPOB.

N3mepenne abcoMOTHOM BIAKHOCTH BO3yXa U OIICHKA MACChl TAPOB B IOMEIICHHUH.

N3mepenne ko3¢ duiineHTa moBEpXHOCTHOTO HATSDKCHUS.

N3mepenne monyns FOnra.

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



Paznen 4. diuexkTpoauHamMuka.

Tema 1. dnexmpuueckoe noJe.

DIIeKTpU3alus Tel U €€ NPOABICHUA. DNEKTPUUECKUN 3apsia. J(Ba BUIA SJIEKTPUUECKUX
3apanoB. [IpOBOAHUKH, TUAJEKTPUKU U MOJYNPOBOJHUKU. DJIEMEHTAPHBINA AIICKTPUUYECKHUI
3apsil. 3aKOH COXPaHEHHUS AJIEKTPUUYECKOTO 3apsia.

B3aumonelictBue 3apsaoB. Toueunsie 3apsaael. 3akoH KynoHa.

DnekTpudeckoe nose. Ero 1eicTBre Ha SIIEKTPUIECKUE 3aPS/IbI.

Hanpspk€aHocTs anektpuueckoro mnojs. [IpoOnsiit 3apsia. JluHum HanmpsKEHHOCTH
ANEKTPUUYECKOTO Nos1. O JHOPOIHOE DIIEKTPUUECKOE TTOJIE.

[ToTeHIMABHOCTH ANEKTPOCTATUYECKOTO N0JIA. Pa3HOCTh MOTEHIIMATIOB U HANIPSHKEHUE.
[TorennmanbHasgs  SHeprus  3apsiga B JJIEKTpocTaTuyeckoMm  mojie.  [loreHuuman
ANEKTPOCTATHYECKOTO ToJisl. CBSI3b HANPSHKEHHOCTH MOJS U PA3HOCTH IMOTECHLIMAJIOB IS
AIEKTPOCTATUYECKOIO OIS (KaKk OAHOPOJHOIO, TaK U HEOAHOPOIHOTO).

[IpyHIMT CynepHO3ULIMN 3JIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome paBHOMEpHO
3apsHKEHHOTO 10 00BhEMY mmapa. [lome paBHOMEPHO 3apsHKEHHOW OECKOHEYHOW TIIOCKOCTH.
Kaptunbl MrHAN HANPSIAKEHHOCTH ATUX MOJIEW U SKBUIOTEHIIUAIBHBIX IOBEPXHOCTEM.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM I0JIE. Y CIOBUE PABHOBECHS 3apsI0B.

JIUPAEKTpUKU B 3JIEKTPOCTATUYECKOM TMoje. Jludnexkrpuueckas MNPOHUIIAEMOCTh

BEILECTBA.

Kongencatop.  DnekTpo€MKOCTh  KOHAEHcCATopa.  DIEKTPOEMKOCTh  IIOCKOTO
KOHJIEHCATOPA.

[TapamiensHoe  coenuHeHUME  KOHJAeHcAaTopoB. llocnenoBarenbHOe — cOeAMHEHUE
KOHJIEHCATOPOB.

DHeprust 3apsHKEHHOr0 KOHJEHCaTopa.

JIBr>KEHUE 3apsyKEHHOM YaCTUIBI B OJTHOPOJHOM 3JIEKTPUUECKOM ITOJIE.

TexHuyeckne ycTpoiCcTBa U TEXHOJIOTUYECKHUE MPOLECCHI: JIEKTPOCKOII, JIEKTPOMETP,
AIEKTPOCTATHYECKAS 3aIINATA, 3236 MIICHHE YJIEKTPONTPHOOPOB, KOHIACHCATOPHI, TeHepaTop Ban
ne I'paada.

Hemoncmpayuu.

YCTpONCTBO Y MPUHILIUII ICUCTBUS JICKTPOMETPA.

DIIEKTPUYECKOE TT0JIE€ 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJI€ ABYX 3apsSKEHHBIX TUIACTHH.

Mogpenb anekTpocraTuieckoro reHeparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUYECKOM TIOJIE.

DJIeKTpOCTaTUYECKAs! 3aLIUTA.

YCTpONCTBO U IENCTBUE KOHAECHCATOPA IIOCTOSHHON U TIEPEMEHHOU EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH TUIOCKOTO KOHAEHCAaTopa OT IUIOIIAJH TIJIACTHUH,
PACCTOSIHUS MEXKy HUMU U JTASJIEKTPUUECKON IMTPOHULIAEMOCTH.

DHEprus dJIEKTPUIECKOTO MO 3aps>KEHHOTO KOHIEHCATOPA.

3apsaaka u pa3psaka KOHIEHCATOpa Yepe3 PEUCTOP.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomul, PAKMUKYM.



OueHka cuil B3aUMOJCUCTBUS 3apSKEHHBIX TEJL.

HaGnrogenne mpeBpamieHusi SHEPTUM  3apsDKEHHOTO KOHJIEHCAaTopa B DHEPIUI0
U3JIyYEHUS CBETOAUO/IA.

N3ydenne npoTekaHus TOKa B LIETIH, COAEPKAIIEH KOHIEHCATOP.

Pacnipenenenre pa3HOCTH TMOTEHIMAJOB (HAMNPSKEHUS) TIPU  MOCIEA0BATEILHOM
COEMHEHNU KOHJEHCATOPOB.

Hccnenosanue pa3psga KOHIEHCATOPA YEPE3 PEUCTOP.

Tema 2. Ilocmoannwlit 31eKmpudecKuil mox.

Cwuna Toka. [ToCcTOSIHHBIN TOK.

VYcnoBusi CymiecCTBOBAHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrOo TOKa. VICTOYHUKHM TOKA.
Hanpsxenue U u O/1C é.

3akoH OMa JJ1s1 ydacTKa ILemu.

DJIEKTPUYECKOE  COMPOTUBJIIECHUE. 3aBUCHUMOCTh  COINPOTUBIICHHUS  OZHOPOJHOTO
MPOBOJHUKA OT €r0 JJWHBI U IJIOMAAH MONEPEYHOTO CEYEHUs. Y IEbHOE COMPOTUBJICHUE
BEIIECTBA.

ITocnenoBarenbHOe, mapaUieIbHOE, CMEIIAHHOE COEIWHEHUE MPOBOJHUKOB. Pacuét
pa3BeTBIEHHBIX dJIeKTpuueckux uenei. [Ipasuna Kupxroda.

Pabota snexrpuyeckoro Toka. 3akoH Jxoyns—JIeHna.

MOUTHOCTB 3MEKTPUYECKOTO TOKA. TernaoBas MOIHOCTb, BbIJEIsieMasi Ha Pe3UCTOPE.

OJIC u BHyTpeHHEE CONPOTHBJIEHUE HCTOYHMKA TOKa. 3akoH OMa s MOJIHOU
(3aMKHYTOM) 3MIeKTpUYECcKO 1eny. MomHOCTh uCTOUHKKA ToKa. KopoTkoe 3aMbIkaHue.

KonnencaTop B ienu NOCTOSSHHOTO TOKA.

TexHuyeckne ycTpoHCTBa M TEXHOJOTMYECKUE NPOLIECCHI: aMIEPMETP, BOJBTMETP,
peocTaT, CYETUUK FIEKTPUUECKON SHEPTUH.

Hemoncmpavuu.

N3MepeHne cruiibl TOKa U HAPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKAa OT HAIpPSDKEHUS ISl PE3UCTOPA, JIAMIIbI
HaKaJIMBaHUS U CBETOJIMOJIA.

3aBUCUMOCTb COMPOTUBIICHUS HWJIMHIPUYECKUX MNPOBOJHUKOB OT JJIMHBI, IUIOMIAIU
MOIMEPEYHOTO CEUEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTM CWJIBI TOKa OT CONPOTUBIIEHHUS TPU ITOCTOSHHOM
HaIPsHKECHUH.

[Ipsimoe nzmepenue DJ[C. KopoTkoe 3aMblkaHNE TalbBAHUYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO COMPOTUBJICHUSI.

Crnoco0rbI coennHeHust ICTOYHUKOB Toka, DJ[C Gatapeil.

HccnenoBanne pa3HOCTH MOTEHIMATIOB MEXY MOJOCAMH MCTOYHHMKA TOKA OT CHJIBI
TOKa B LIEIIH.

Yuenuueckuii sxcnepumenm, nadbopamopusie padomel, npaKMUKyM.

UccnenoBanne cMEIaHHOTO COETUHEHUST PE3UCTOPOB.

N3mMepenne yaenpbHOoro COnpoTUBIICHUS POBOHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANIPSKEHUS 1151 JIaMITbl HaKaJ I BaHMSL.

VYBenuueHue npejeiia u3MepeHus amnepMerpa (BoIbTMETPA).



N3mepenne 3/1C 1 BHyTPEHHETO CONPOTUBIIEHHS] HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC rampbBaHMYECKOrO 3JE€MEHTa OT BPEMEHH IpU
KOPOTKOM 3aMBbIKaHUU.

HccenenoBanne pa3HOCTH MOTEHLUUAIOB MEXIY IOJKOCAMUA MCTOYHMKA TOKA OT CHJIBI
TOKA B LICTIH.

HccenenoBanne 3aBUCMMOCTH ITOJIE€3HOW MOITHOCTH HCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 pa3iuunplx cpeoax.

OneKkTpuyeckas NPOBOAMMOCTb PAa3JIMYHBIX BELIECTB. OJIEKTPOHHAs IPOBOIUMMOCTH
TBEPIABIX METAUIOB. 3aBHCHMOCTH  CONPOTHUBIEHUS METaUIOB OT TEMIEpaTyphl.
CBepXnpoBOUMOCTb.

DNeKTpUYECKU TOK B BaKyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass W NpPUMECHas IMPOBOJUMOCTb IOJYNPOBOIHUKOB.
CoiictBa p—n-nepexoa. [lonynpoBoaHuKoBbIE TPUOOPHI.

DNEKTPUYECKUNA TOK B JIEKTPOIUTAX. DIEKTPOITUTHUECKAS TUCCOLUALUSA. DIEKTPOIIH3.
3akonsl Dapazest 11 JNEKTPOIU3A.

Onekrpuyecknid TOK B razax. CaMOCTOSITENbHBIA W HECAMOCTOSTEIBHBIN pasps.
Pa3nuuHble TUIIBI CAMOCTOSTENBHOIO pa3psanga. Monnus. [1nazma.

TexHuueckue yCTpoWCTBA M IPAKTHUYECKOE ITPUMEHEHHUE: TIa30pas3psiHbIC JIAMIIBL,
AIIEKTPOHHO-Ty4eBasi TpyOKa, MOIYIPOBOJHUKOBBIEC MPUOOPHI: U0, TPAH3UCTOP, POTOAUO,
CBETOJMOJ, TallbBaHWKa, pa(UHUPOBAHHME MM, BBHIUIABKA ATIOMUHUS, D3JIEKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTb COIPOTHUBIJICHUS METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 2IEKTPOIUTOB.

3akoHsI eKTposm3a Papasest.

W ckpoBo# paspss ¥ IPOBOAUMOCTD BO3yXa.

CpaBHEHHE IPOBOAUMOCTH METAJUIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI NPOBOJUMOCTD JTHOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, PAKMUKYM.

HaGnronenue anexTponmsa.

M3mepenue 3apsiia OQHOBAJICHTHOIO MOHA.

HccenenoBanne 3aBUCHMOCTH COIIPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3nYeCKUuil NPaKTUKYM.

CriocoObl  M3MepeHus] (PU3NYECKUX BEJIMYMH C HCIOJIb30BAHUEM aHAJOIOBBIX U
U (POBBIX U3MEPUTENBHBIX IPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCOIIOTHBIE
U OTHOCHUTEJbHBIE IIOIPEIIHOCTH H3MepeHull ¢Qusnueckux BeauuyuH. OnEHKa TpaHMUIL
ITOTPEIIHOCTEMN.

[IpoBeneHne KOCBEHHBIX W3MEPEHUMN, WCCICNOBAHUM 3aBHCUMOCTEH (PU3MIECKUX
BEJIMYMH, [IPOBEPKA MPEAJIOKEHHBIX TUIIOTE3 (BBIOOP U3 pabOT, ONKMCAHHBIX B TEMAaTUYECKUX
pazzaenax «Y4eHUUYECKUI SKCIIEPUMEHT, JJAOOpaTOpHbIE pabOThI, IPAKTUKYM»).

MexnpeamMeTHble CBSA3M.



Nzyuenune kypca pusuku yriry6ia€HHOr0 ypoBHS B 10 KITacce OCymecTBISIETCs ¢ y9€TOM
COJIEpKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMu MaTeMaTUKW, OWOJOTHW, XHWMUH,
reorpauu U TEXHOJIOTHUH.

Mescnpeomemusvie nOHAMUA, CEAZAHHbIE C UYYEHUEM MEMO008 HAYYHO20
NO3HAHUA: SIBJICHUE, HAY4YHBIM (DaKT, TUMOTEe3a, (PU3NUecKas BEJIUYWHA, 3aKOH, TEOPHS,
HaOIOZICHUE, OKCIICPUMEHT, MOJCIUPOBAHUE, MOJACHIb, HW3MEPEHHE, TOTPEITHOCTU
U3MEPEHU, U3MEpUTENIbHBIE TPUOOPHI, LIUPPOBas JadopaTopusi.

Mamemamuxka: pelieHUe CUCTeMbl ypaBHeHMM. JIuHelHas ¢yHkus, mnapadona,
runepOona, ux rpaduku u cBoiicTBa. TpuroHomerpuyeckue (QPyHKIMH: CHUHYC, KOCHHYC,
TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOXKJIECTBO. BEKTOPBI M UX MPOEKIUU
Ha OCH KOOPAMHAT, CI10KEHUE BEKTOPOB.

buonozusa: wmexanuueckoe JBWXKEHHE B JKUBOM mpupone, auddysusi, ocmoc,
TEMI000MEH >KHUBBIX OPTraHU3MOB, TEIIOBOE 3arPA3HEHUE OKPYKAIOIIEH Cpe/Ibl, yTUIIU3ALMS
OMOOPTAaHUYECKOTO TOTUTMBA JJI BEIPAOOTKHU «TETMIJIOBOMY M DJIEKTPOIHEPrUH, IOBEPXHOCTHOE
HATSDKCHUE U KalTWUISIPHBIC SIBJICHHS B IPUPOJIE, IICKTPUUECKHUE SIBJICHUS B ) KUBOM ITPUPOJIE.

Xumusa: IHACKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, MOJy4YeHHE HAaHOMATEPUAJIOB, TEIUIOBBIE CBOMCTBA TBEPIBIX TEIL,
KUIOKOCTEM M Tras3oB, KHUIKUE KPUCTAIUIbI, DJJIEKTPUYECKUE CBOMCTBA METAJUIOB,
BJIEKTPOJMTUYECKAS TUCCOLAAIINS, TAIbBAHUKA, SJIEKTPOHHASI MUKPOCKOIIHSL.

TI'eocpaghus: BnaxxHOCTH BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeodbpa3oBaHUE JBUKEHUHN C UCTIOIB30BAHUEM MEXAHU3MOB, YUET CYXOTO
U KUIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKUMHU (KPOHIUTEWH, pemeTdyarbie
KOHCTPYKIIMHU), MCTIOJIb30BAaHUE 3aKOHOB COXPAHEHHUS MEXAHMKUM B TEXHUKE (THUPOCKOIL,
BOJAOMET W JIpyrue), JIBUTaTellb BHYTPEHHETO CropaHus, mNapoBas TypOWHa, OBITOBOU
XOJIOIWJIBHUK, KOHJWIMOHEDP, TEXHOJOTUM IOJYYECHUS COBPEMEHHBIX MAaTEpHUaOB, B TOM
YUCJIE HAHOMATEPUAJIOB, WU HAHOTEXHOJIOTHUM, 3JIEKTPOCTATHUYECKAsl 3allUTA, 3a3€MJICHUE
AIEKTPONPUOOPOB, Ta30pa3psIIHBIE JAMIIbI, TOJYIPOBOJHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Pa3znen 4. duexkTpoauHamMuka.

Tema 4. Macnummnoe no.e.

B3anmonelicTBuE MOCTOSHHBIX MATHUTOB M MPOBOAHUKOB C TOKOM. MarHuTHOE moJe.
Bekrtop MarHutHOM wuWHAYKUMW. [IpyHOMI Cyneprno3sMuuu MAarHUTHBIX MOJed. JInHuu
MarHUTHOW UHIYKI[UH.

MarHuTHo€ 1oJie MPOBOJIHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKH U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna AMnepa, €€ HanpaBJIeHUE U MOJTYJIb.

Cuna JlopeHua, €€ HampaBlIeHUE M MOIYJb. JIBU)KEHHE 3apsHKEHHOM YacTULBI B
OJTHOPOJTHOM MarHuTHOM Toie. PaboTa cumet JlopeHiia.

MarnautHOe nosne B Beniecrse. DeppoMarHeTuku, napa- U JuaMmard ETUKH.



TexHHYEeCKHE yCTPOMCTBA U TEXHOJOTHMYECKHUE MPOLECCHI: MPUMEHEHUE MOCTOSHHBIX
MarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJILTUMETP, ICKTPOJBUTaTENh SIKOOHU, yCKOpHUTEIH
AIEMEHTAPHBIX YaCTHUL.

Hemoncmpauuu.

Kaptuna nwHWI WHIYKIWA MarHUTHOTO TIOJS TOJIOCOBOTO W TIOJKOBOOOPA3HOTO
MMOCTOSIHHBIX MAarHUTOB.

KaptnHa nuHWI MarHUTHOW WHAYKUMUM TMOJSA JJIWHHOIO MPSMOro IMPOBOJAHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJIHMKA, KATYIIKH C TOKOM.

B3anmoelicTBue AByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHia Ha MOHBI AJIEKTPOJINTA.

HaGnronenue aBmkeHMs MyyKa 3JIEKTPOHOB B MAarHUTHOM II0JI€.

[IpyHIMN AEUCTBUS  BJIEKTPOM3MEPUTETHLHOTO NpulOOopa MarHUTORJIEKTPUYECKON
CHUCTEMBHI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBanre MAarHUTHOTO MOJIE TOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB heppOMarHETUKOB.

HccnenoBanne AeCTBHS MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amnepa.

N3ydeHune 3aBUCUMOCTU CUIIbI AMIIepa OT CHJIbI TOKA.

OnpeneneHne MarHUTHOW MHAYKIMH Ha OCHOBE U3MEPEHHUS CHIIbI AMIIEpa.

Tema 5. dnexmpomazHumnas UHOYKYUA.

SIBneHue sneKTpoMarHuTHOM MHAYKUMU. [1oTok BekTopa MarHuTHOM MHAYKUMU. DJC
WHJYKUMH. 3aKOH 3JIEKTPOMAarHuTHOW nHaykumn dapanes. BuxpeBoe aneKkTpruuecKoe MoJie.
Toku dyxo.

OJIC uHAYyKIMHY B IPOBOJIHUKE, IBWKYILIEMCS] B OJTHOPOJAHOM MAarHUTHOM IIOJIE.

[TpaBuno Jlenna.

NunyktuBHOCTh. Karymika WHAYKTUBHOCTM B LE€NM NOCTOSIHHOTO TOKa. SIBIIeHWE
camouHAyKiuu. I J1C caMOMHIy KU K.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: HWHAYKLIUOHHAs I€Ub,
COJICHOM /I, 3alI[UTa OT JEKTPU3ALNU TEJI IPU JBIKEHUU B MATHUTHOM TI0JI€ 3E€MJIH.

Hemoncmpavuu.

HabGnrogenue siBneHust 3JIeKTpPOMarHUTHOM MHTYKIIMH.

Uccnenosanne 3aBucumoctu D/JC MHAYKIMHA OT CKOPOCTH HW3MEHEHUS MArHUTHOIO
NOTOKA.

IIpaBuino Jlenna.

[TameHue MarauTa B aFOMIUHUEBOH (METHOM) TpyOe.

SIBneHnEe CAaMOMHAYKIUU.

Uccnenosanue 3aBucumoctd J/]C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHHUS CUJIbI TOKA
B LICIIH.



Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOM MHTYKLIMH.

OmnpeneneHrne MHAYKIMYA BUXPEBOIO MAarHUTHOTO MOJIS.

HccnenoBanue sIBIEHUS CAMOMH T KIUH.

COopka Mo1eH 3JIeKTPOMAarHUTHOTO TeHEpaTopa.

Paspnen S. KosieGanus u BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenrsHas cucrema. CBoOOIHBIE KOJIEOAHUS.

['apmonnueckue koneOanuss. KuHemaTnueckoe UM JMHAMUYECKOE  ONMCAHUE.
DHEpPreTMuecKkoe ONucaHue (3aKOH COXpPAaHEHUs MEXaHU4eCKOoW sHepruu). BbsiBog
IMHAMUYECKOTO OIMUCaHUs TapMOHMYECKHMX KOJeOaHWH U3 UX BHEPreTU4YecKoro M
KWHEMAaTU4YECKOT0 OMMCAHUS.

Amrryzaa u gaza kosedanuid. CBs3b aMIUIUTYbl KOJIEOAHUM MCXOTHON BEJIMUYUHBI C
aMIUIUTY1aMH KoJieOaHU €€ CKOPOCTU U YCKOPEHHS.

[lepuonq wu dactora Konebanmif. Ileprom Manbix CBOOOAHBIX  KOjeOaHMIA
MaTeMaTH4eCKOro MasiTHUKA. [lepron cBoOOAHBIX KOJIeOaHUH TPYKUHHOTO MAasTHUKA.

[TonsstTve o 3aryxamomux KojeOaHusAx. BbiHykIeHHble KosieOaHus. Pe3oHaHc.
Pe3onaHcHas kpuBasi. BiusiHue 3aTyXaHusl Ha BUJI pE30HAHCHOM KpUBOW. ABTOKOJICOAHMS.

TexHHUecKkue yCTpOCTBA U TEXHOJOTMYECKUE IMPOLECCHI: METPOHOM, Yachl, Kadelu,
MYy3bIKaJdbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch K01e0aTENbHOTO IBU)KEHUS.

Habmtonenne He3aBUCHUMOCTH I€pHOJAa MaJlblX KojeOaHuM TIpy3a Ha HHUTH OT
aAMIUIUTYIbI.

HccnenoBanne 3aTyXalwluxX KoJieOaHUMH U 3aBUCUMOCTH IMEpHOJa CBOOOTHBIX
KOJIE0aHUM OT COITPOTUBIICHUSL.

HccnenoBanue kosneOaHUil rpy3a Ha MacCUBHOM MpYyXMHE C LENbI0 (hOPMHUPOBAHMS
IpeACTaBICHUM 00 UaeanbHON MOJENU PYKUHHOTO MasTHUKA.

3aKOH COXpaHEeHHsI SHEPTUH MpHU KoJIeOaHUIX Irpy3a Ha MPYKUHE.

HccnenoBanne BBIHYKIEHHBIX KOJIEOAHUI.

Habmtonienue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3mepenue neproja cBOOOAHBIX KOJEOAHUN HUTSHOTO U MPYKUHHOT'O MasiTHUKOB.

N3yueHune 3aKOHOB JIBUYKEHHUS TeJla B XOZ€ KOJIEOaHH Ha yIIPyroM MOJBECE.

N3y4yeHne qBUKEHHUSI HUTSHOTO MasTHUKA.

[IpeoOpa3oBaHue YHEPIUM B IPYKUHHOM MAasTHUKE.

HccnenoBanue yObIBaHNS aMIUIUTY bl 3aTyXaOUIUX KOJIEOaHUH.

HccnenoBanre BBIHYKIEHHBIX KOJIEOaH M.

Tema 2. Inekmpomaznumnsple Koj1edaHUs.

Konebarenbubiii kOHTYp. CBOOOAHBIE 3JEKTPOMATrHUTHBIE KOJIEOAHUS B HIECAIBHOM
kosebaTesnibHOM KoHType. @opmyna Tomcona. CBsi3p aMIIUTY/Ibl 3apsja KOHJEHcaTopa ¢
aMIUIMTYI0OM CHJIBI TOKA B KOJIEOATEIbHOM KOHTYPE.



3aK0H COXpaHEHUS PHEPTUU B UJCATHHOM KOJICOATEIbHOM KOHTYpE.

3aTyxaromme JIIEKTPOMArHUTHBIE KoyieOaHWs. BBIHYXICHHBIC JJIEKTPOMArHUTHEIC
KoJIeOaHUsl.

IlepemenHbI TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIMTYJHOE WU JECUCTBYIOIIEE
3HAYEHUE CHJIBI TOKA M HAMPSDKEHUS MIPHU Pa3IMuHOM (opMe 3aBUCUMOCTH ITEPEMEHHOTO TOKa
OT BPEMEHU.

CuHyconallbHbIA ~ NMEPEMEHHBIA TOK. Pe3ucrop, KOHAEHCATOp M  KaTyllKa
WHJYKTUBHOCTH B LIENU CUHYCOMJAJIBHOIO MEPEMEHHOTO TOKa. Pe3oHaHc TOkOB. Pe3oHaHC
HAPSOKEHUM.

Wneanbusbiil Tpanchopmatop. [IponsBoactso, nepenaya u noTpedIeHUE IIEKTPUUECKOM
SHEPrUM.

DKOJIOTUYECKUE PUCKU TIPU MPOU3BOACTBE AIEKTPO3HEPrun. KynpTypa ncnosb30BaHus
AIEKTPOSHEPIUU B ITIOBCEIHEBHOM )KU3HMU.

TexHHUeCKHEe YCTPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHL: SJIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JIMHUU 3JIEKTPOIepeIay.

Hemoncmpavuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUN OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcnuuiorpaMmbl AJIEKTPOMArHUTHBIX KOJICOAHMIA.

['enepaTop He3aTyXarOMIMX MIEKTPOMATHUTHBIX KOJICOaHHA.

Mogenb 3JIEKTPOMarHUTHOTO FEHEpaTopa.

BbinyX/1€eHHbIE CUHYCOUIaIbHBIE KOJIEOaHuSI.

Pe3uctop, kaTynika HHIYKTUBHOCTH U KOHIEHCATOP B LEIMN IEPEMEHHOTO TOKA.

Pe3oHaHC nipu nmocneaoBaTeIbHOM COCIMHEHUH PE3UCTOPA, KATYIIKA UHAYKTUBHOCTH U
KOHJIEHCATOpA.

YcTpoiicTBO M IPUHLIMI ACUCTBUS TpaHchopmaTopa.

Mopens IMHUY AIEKTPONIEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, PAKMUKYM.

Nzyuenue tpancpopmaropa.

HccnenoBanne nepeMeHHOro TOKa 4epes3 NoCIeI0BATEIIbHO COEAMHEHHBIE KOHAEHCATOD,
KATYLIKYy U PE3UCTOP.

HalGnrogenue 351eKTpoOMarHiTHOTO pe30HaHcA.

HccnenoBanne pabOThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMAZHUMHbBLE G0JIHbI.

MexaHnuyecKue BOJIHBI, YCJIOBUSA MX pacnpocTpaHeHus. [lonepeuyHbpie U MpOJOJIbHBIC
BOJHBL [lepron, CKopoCTh pacipoCcTpaHeHUs U AJIMHA BOJHBI. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHUe, NpeJIoOMIICHHE, UHTepPEPEHIUS U TUPPAKIKSL.

3Byk. CkopocTb 3ByKa. I poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBOE 3arpsi3HEHNE OKPYKAIOLIEH CPEBL.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSL M3JIyUYEHUS DJIEKTPOMArHUTHBIX BOJH. B3anmuas
OpUEHTasl BEKTOPOB B DJIEKTPOMAarHUTHOM BOJIHE.



CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH: OTPaXEHUE, NPEIOMIICHHE, NOJApU3ALINS,
uHTEpPEepeHIHs U TudpaKius.

[IIxana 3JIEKTPOMArHUTHBIX BOJIH. [I[puMEHEHNE 37IEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpyHIMIBI paguOCBs3H U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH Cpeibl.

TexHuyeckue ycTpoucTBa U MPAKTUYECKOE TPUMEHEHUE: MY 3bIKaJIbHbIE HHCTPYMEHTBHI,
panap, paauoNpUEMHUK, TeJNEeBU30p, aHTeHHa, TenedoH, CBY-neub, yinbTpa3BykoBas
JUAarHOCTHUKA B TEXHUKE U MEJULIMHE.

Hemoncmpavuu.

OO6pazoBanue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOJOJIbHBIX BOJH.

Koneobmoieecs Teno kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmonenue oTpakeHus U NpeoMIIeHUSI MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHiny u AU pakiuy MEXaHMUEeCKUX BOJIH.

AKyCTHYECKUI PE30OHAHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHUE.

HaGntogenue cBS3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aAMIUIUTYAOW W YacTOTOMH
KOJIeOaHUH.

HccnenoBanne CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTpPaXX€HWE, MNPEIOMIICHHUE,
noJjsgpusanys, Mppaxkuus, THTephepeHIIrs.

OO6HapyxeHue HHHPaAKpaCHOTO U yAbTPahrOIETOBOrO U3TYYSHUA.

Yuenuueckuii 3xcnepumenm, nabopamopmnsie padomaol, npaKmMuKym.

N3ydenue napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMoMHETHOE PaCpPOCTPAaHEHUE CBETA B OMHOPOAHOM cpene. JIyu ceeta. Toueunbin
VMCTOYHHK CBETA.

OTtpaxenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue M300pakeHUl B MIOCKOM
3epkaie. Cpepruueckue 3epkana.

[Ipenomnienue cBeTa. 3aKOHBI TMPEJIOMIICHUS CBeTa. AOCONIOTHBIA TOKa3aTelb
npenomiieHuss. OTHOCUTENBHBIN MOKa3aTenb NpesoMiieHHs. [I0CTOAHCTBO 4acTOTHI CBETA U
COOTHOILIEHUE JUIMH BOJH IIPU IIEPEX0I€ MOHOXPOMATUYECKOTO CBETA YEPE3 IPAHNUILY pa3eiia
JIBYX ONTUYECKHUX CPELL.

Xon nyuert B mpusMme. ucnepcust ceeta. ClioHBIN cocTaB 0esoro ceera. LBer.

[TonHoe BHyTpeHHEee oTpakeHue. [IpeienbHbIi yroi MOJHOTO BHYTPEHHETO OTPAXKEHUS.

Cobuparone M pacceuBaroliye JUH3bI. ToHKass nuH3a. DOKYyCHOE pacCTOSHUE H
ONTUYECKas CHjIa TOHKOM JIMH3bI. 3aBUCUMOCTH (DOKYCHOT'O pacCTOSIHUS TOHKOH c(hepuaeckoi
JIMH3BI OT €€ T€OMETPUU U OTHOCUTENBHOTO MTOKA3ATENIA MIPEITOMIICHUS.

dopmyia TOHKOH JIMH3BI. Y BEJIMUYEHUE, 1aBAEMOE JIMH30M.



XoJ Jy4a, MPOWEIIETrO JUH3Y IO/ MPOU3BOJIBHBIM YIJIOM K €€ IIIaBHOM ONTHYECKOU
ocu. [locTpoenne n300pa>keHuil TOUKH M OTpe3Ka MPSAMOIl B COOUPAIOIINX U PaCCEHBAIOIINX
JIMH3aX U UX CUCTEMAX.

OnTtuyeckue nmpuodopsl. Pazpemaromas ciocobHocTs. ['11a3 Kak onTU4eckas CUucTeMa.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. WHTrepdepenmus cBera. KorepeHTHbIE HMCTOYHHMKHU. Y CIOBHS
HAOIOICHUS MAaKCMMyMOB U MHUHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHUKOB. [Iprmepsl KitaccuuecKkux HHTEPHEPEHIIMOHHBIX CXEM.

Hudpakmus cBeta. JudpaxkiuonHas pemérka. YcaoBUe HAOMIOJIECHUS TJIABHBIX
MaKCUMYMOB TIPH TIaJICHUU MOHOXPOMATHYECKOTO CBETa Ha MU (PPAKIIMOHHYIO PEIIETKY .

ITonspuzanus ceera.

TexHuyeckue ycTpoHMCTBAa M TEXHOJIOTMYECKHE TNPOLIECCHL OYKH, JIyNa, NEPUCKOIL,
¢dboToanmnapar, MUKPOCKOI, MPOCKIMOHHBIA amnmapar, MPOCBETIIEHUE ONMTHKH, BOJIOKOHHAs
OINTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.

Hccnenoanne npenoMieHUs CBETA.

HalGnrogenue nojiHOTO BHYTPEHHETO OTpakeHusi. MoJienb CBETOBOIA.

UccnenoBanne xoja CBETOBBIX MYYKOB uepe3 IUIOCKOMAPAIUIEIbHYIO IUIACTUHY U
MpU3MYy.

UccnenoBanne CBONCTB N300paKeHUHN B JIMH3aX.

Mopenu MUKpOCKoma, TeJIECKona.

Habnronenune nnrepdepeHiu cBera.

HaGnronenue 11BeToOB TOHKUX TUIEHOK.

Ha6nronenue nudpaknum cBera.

N3ydenune nudpakiimOHHON PEIIETKY.

Habmronenune nudpakiimnoHHOTO CIIEKTpa.

HabGnronenune nucnepcuu cBera.

Habmonenue nonsipusaiyu cBera.

[IpuMeHeHu e MONASTPOUIOB I U3YUYCHHSI MEXaHUYECKUX HATIPSIAKEHUU.

Yuenuueckuii 3xcnepumenm, nabopamopmnsie padomuol, npaKMUKyM.

N3Mepenne nokazaTesns NpeIoOMIICHUS CTEKIIA.

Uccnenoanne 3aBUCUMOCTH (DOKYCHOTO PACCTOSTHUS OT BEIIECTBA (HAa MPUMEPE KU TKIX
JIMH3).

N3mepenne GoKyCHOr0 pacCTOSIHUS PACCEUBAIOLIUX JIMH3.

[Tony4yenue n300paXkeHus B CUCTEME M3 IIOCKOTO 3epKajia U JMH3BI.

[Tonyyenue n300pa’keHus B CUCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHue Te1eCKOMMYECKUX CUCTEM.

Hab6monenue nudpakumu, nuaTepdEepeHIINN U MOJIIPU3aLUHN CBETA.

N3ydenue noysipu3alviv CBETa, OTPAKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHKA.

N3yuenune nntepdhepeHInm J1a3epHOro U3TyYEHUs Ha IBYX IIESIX.

Ha6nronenune nucnepcun.



Ha6nronenue u uccienoBanne qudpakiimOHHOTO CIIEKTpPa.

N3mepenne nuHbl CBETOBOW BOJIHBI.

[Tony4yenue criekTpa U3ay4deHUs CBETOIMO/IA TIPY MOMOIIU AUPPAKIIMOHHON PEIIETKY.

Pa3nesn 6. OCHOBBI cielUAJIbHOM TEOPHUH OTHOCUTEILHOCTH.

I'panunbl IPUMEHNMOCTH KJIACCMYECKOM MeXaHMKH. [locTynaTel cienuanbHOM TEOpUH
OTHOCHUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBaid. IIpeoOpazoBanus Jlopenma. YciooBue
OpUYMHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAICHUE
TUTUHBI.

DHEprusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b MAcChl C SHEPTHUEH U UMITYJICOM PEIIATUBUCTCKOMN YaCTUIbI. DHEPTHUsl MOKOS.

TexHuyeckne ycTpoicTBa U TEXHOJIOTMYECKHUE MPOLECCHI: CIIyTHUKOBBIE MPUEMHUKH,
YCKOPUTEIH 3aPKEHHBIX YACTHLL.

Y4eHnuecKui IKCIIEPUMEHT, JIaOOpaTOpHbIE padOThI, MPAKTUKYM.

Omnpeaenenre UMITYJIbCa U SHEPTUU PEIATUBUCTCKHUX YacTHIL (TI0 oTorpadusiM TPEKOB
3apsUKEHHBIX YACTUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapno-60an060ii oyaausm.

PaBHOBecHOE TemyoBoe H3NyudeHHE (U3ITydeHHE aOCOIIOTHO 4YEPHOrO Tena). 3aKOoH
cmenieHus Buna. [ unoresa [linanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®dotoaddext. OnbiThl A. I'. CTosieToBa. 3akoHbl poTorddekra. YpaBHeHHEe DUHINITEHHA
st poroaddekra. «kKpacHas rpanuna» ¢potodrddexra.

JlaBneHue cBeta (B YaCTHOCTH, JaBJICHHE CBETa Ha aOCONIOTHO MOTJIOUIAIONIYIO H
a0COJIIOTHO OTpakarotyto moBepxHocTh). OnwiThl [1. H. JleGenera.

Bonnoseie cBoricTBa yactull. Bosnbl ne bpoiis. J{nuHa BonHbL Ae bpounis u pazmepsl
0o0NIaCTH  JIOKAJW3alMU JBUXKYIIEWcs dYacTuilpl. KOpmycKyJsipHO-BOJHOBOW — JTyallu3M.
Judpakiys 37eKTPOHOB Ha KpUCTaIax.

Crnemmduka wm3mepeHuii B  Mukpomupe. COOTHOIIECHUS  HEOMPEAeTEHHOCTEH
['eiizenOepra.

TexHrueckue ycTpoiicTBa U TEXHOJOTUUECKHUE MPOIECChI: CIEKTPOMETP, (POTOITEMEHT,
(dboToaTYUK, TYHHEIbHBIA MUKPOCKOII, COTHEYHAsi OaTapesi, CBETOUOI.

Hemoncmpavuu.

®otor(pPeKT Ha yCTaHOBKE C IIMHKOBOM TUIACTHHOM.

UccnenoBanne 3akoHOB BHEMIHETO GhoTodhPeKTa.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS MOJTYITPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeToauoI.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

UccnenoBanue dotopesucropa.

N3mepenne nocrosiHHoM [1nanka Ha ocHOBe uccneaoBanus ¢porosrddexra.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAMO/ OT HAIIPSHKEHUS.



Tema 2. @usuka amoma.

OMnbITEI TIO KICCIIEIOBAHUIO cTpoeHMsI atoMa. [Imanetapuas monens atoma Pesepdopna.

[Toctynatel bopa. U3nyyenue u noriomienne GOTOHOB MPU MEPEX0JIE aTOMa C OJHOTO
YPOBHS DHEPTUH Ha APYTOM.

Bunbl cnektpoB. ClIEeKTp ypOBHEM 3HEPTUM aTOMa BOJAOPOIA.

CnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBeta. Jlasep.

TexHuyecknue ycTpoWCTBA M TEXHOJIOTMUECKHUE IMPOLECCHI: CIEKTPAJbHbIA aHAIU3
(cekTpocKkoi), Ja3ep, KBAaHTOBBIN KOMIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habmonenue nuHedvaThIX CIIEKTPOB.

YCTpOMCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIIUX YACTHLL.

Onpenenenue JIMHBI BOJHBI JIA3€PHOTO U3y YEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, PAKMUKYM.

HaGnronenune nuHEYaToro crexTpa.

HccnenoBanne cnekrpa paspekeHHOTO aTOMAapHOIO  BOXOPOJA W HM3MEpPEHHE
nocrosiHHoN Punbepra.

Tema 3. Duzuka amomMHO20 A0PA U I1EMEHMAPHBIX YACHUY,.

Hyxnonnas monens siapa I'elizenOepra—lBanenko. 3apsa aapa. MaccoBoe 4uciio siipa.
N3orormsl.

PannoaktuBHOCTh. Aunb(da-pacnan. OIeKTPOHHBIMH W TO3UTPOHHBIN OeTa-pacna.
N'amMma-usnydeHnue.

3aKOH paJMOAaKTUBHOIO pacnana. PannoakTuBHble M30TONBI B mpupoae. CBoiicTBa
MOHU3UPYIOLIEr0 M3JydyeHHs. BiusHMe pagHMOaKTUBHOCTH Ha JKUBbIE OpPraHU3MBI.
EctectBennslit ¢pon uznyuenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. Jledhext macch sapa.

Anepunie peakiuu. Jlenenue u cuHTe3 suep. SnepHbie peakTophl. [IpoGiemsr
YOPABJISIEMOTO TEPMOSIIEPHOIO CHHTE3a. ODKOJOTMYECKUE ACHEKThl PAa3BUTHS SAECPHOU
SHEPreTHKHU.

MeTo1bl perucTpanyu 1 UCCIEeI0BAaHUS AIEMEHTAPHBIX YaCTHULL.

@yHIaMeHTAIbHbIE B3aUMOIEUCTBUS. baproHbl, ME30HBI U JIENTOHBIL. [IpeacraBienue o
Cranpaptaoi Monenu. KBapk-riirooHHas MOJEIb aJpOHOB.

®uzuka 3a npegenamu CranaaptHoil Mmoaenu. TEMHas MaTepus U TEMHAs SHEPIHUSL.

EnuncTBO pmznueckoil KapTUHBI MHpA.

TexHuyeckue ycTpoicTBa U TEXHOJIOTHYECKHUE MPOLIECCHL: JO3UMETP, kKaMepa BunbcoHa,
AJIEPHBIA PEaKTop, TEPMOSAEPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAas
ToMorpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, PAKMUKYM.

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadusm).

HccnenoBanne paguoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue noromieHus 0eTa-4acTHIl aATFOMUHUEM.

Pasnen 8. DiieMeHTHI aCTPOHOMUM M ACTPOPU3UKH.



Otanbel pa3BUTUA acTpoHOMuH. [IpuKiIaHOE U MHPOBO33PEHUYECKOE 3HAUYEHUE
acTpoHOMHUU. [IpMEHUMOCTh 3aKOHOB (U3HKHK IS OOBSCHEHHS TPHUPOABl KOCMHUYECKHUX
0OBEKTOB.

Meroapl acTpOHOMHYECKHX HccaenoBaHuil. COBpEMEHHBIE ONTUYECKUE TEJIECKOIBI,
PaIMOTEIECKOIIBI, BHEATMOC(EpHAsT aCTPOHOMHS.

Bun 3Bé3nnHoro HeOa. Co3Be3ausl, sppKue 3BE3/bI, TUTAHETHI, UX BUANMOE JIBHKEHUE.

ComnHeuHas cuctema.

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

3BE3bI, MX OCHOBHBIE XApPAaKTEPUCTHUKHU. JlparpaMma «CHEKTpaJbHBIM Klacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEJOBATEILHOCTU. 3aBUCUMOCTD «MacCa — CBETUMOCTB)
JUIs. 3BE3] TIJIaBHOM MOCIEN0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHbIE
NPEACTABIICHUS O MPOUCXO0XKICHUH U 3Boonny CoHIA U 3BE31. DTarbl )KU3HU 3BE3].

Muieunslii [1yth — Hama [Nanakrtuka. [Tomoxenue u nBukenne ConHia B ['amakTuke.
Tunel ramakTuk. PaguoranakTuku u kBazapsl. UEpHBIE ABIPHI B Ipax rajlaKTHK.

Bcenennas. Pacumpenue Bceenennoil. 3akon Xa00ma. PazOeranue ramaktuk. Teopus
Bbonpmoro B3peiBa. PenmkToBO€E N3nydeHHeE.

Macmtabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnnie npoosieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus.

HaGnrogenuss 3BEé3mHOTO Heba HEBOOPYKEHHBIM — TJIA30M  C  MCIOJIb30BAHUEM
KOMITbIOTEPHBIX TPWIOKEHUN [JIs1 ONpelesieHUs] TMOJOKEeHHUS HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE C03Be31sA CEBEPHOIO MOJIyIIapUs U IPKUE 3BE3MBI.

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

PDu3nYeCKUui NPaKTUKYM.

Croco0Obl  u3MepeHus (PU3NYECKUX BEIMYMH C HWCIOJIH30BAHMEM AHAJIOTOBBIX U
U (PPOBBIX U3MEPUTETBHBIX TPUOOPOB U KOMITBIOTEPHBIX TATYUKOBBIX CUCTEM. AOCOIOTHbBIE
U OTHOCHUTEJIbHBIE TOTPEHIHOCTH U3MepeHUul ¢u3nueckux BeauyuH. OIlleHKa TpaHull
ITOTPEIIHOCTEMN.

[IpoBeneHne KOCBEHHBIX W3MEPEHUMN, WCCICNOBAHUM 3aBHCUMOCTEH (PU3MIECKUX
BEJINYHWH, MIPOBEPKA MPEIIIOKECHHBIX TUIIOTE3 (BBIOOP M3 pabOT, ONMMCAHHBIX B TEMAaTUYECKUX
paznenax «Y4eHHYECKU SKCIIEPUMEHT, JJaOopaTOpHbIE paOOThI, TPAKTUKYM)).

0O06001maonIee NOBTOPEHHUE.

O6o0menne W CcUCTEeMaTU3alus COJCPKAHWS pas3lesioB Kypca «MexaHuKay,
«MonexynspHas pu3rMKa 1 TEPMOAUHAMUKAY», « INEKTPOIuHAMUKAY, «KoaeOaHus v BOTHBIY,
«OCHOBBI CHELUATBHOW TEOPUM OTHOCUTENIbHOCTHY, «KBanTOBas ¢uszuka», «IIeMEHTbI
aCTPOHOMHU U aCTPODUIUKI.

Ponb Qu3uku u acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJIOTHYECKOH, COLUAIBLHOU U
ATUYECKON cdepax MesaTeTbHOCTH 4YelOBEKa, pOJib W MECTO (PU3MKM M acCTPOHOMHUU B
COBPEMEHHOM HAy4YHOW KapTUHE MHUpPA, 3HAYECHHE OINMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSACHUTESILHON W TMPOTHOCTHYECKON (YHKIUNA (PU3HMYECKON TeOopuu, pojb (puzndeckoit
TeOpUH B (POPMUPOBAHUU MPENCTABICHUM O GU3NYECKONU KapTHHE MUPA, MECTO (PU3HUECKON



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

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢pusuku yriryoaéHHoro ypoBHs B 11 kiacce ocymiecTBiasieTcs ¢ y4éToM
COJIepKaTeIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MaTEeMaTHKH, OWOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnsle nonamus, CeA3AHHBIE C UYUEHUEM MEMOO008 HAYYHO20
no3nanus: SBICHUE, HAYYHbIH (akT, rumnoresa, (u3ndeckas BEJIUYHMHA, 3aKOH, TEOpus,
HaOJIOIeHNe, OKCIEPUMEHT, MOJEIMPOBAHUE, MOJETIb, HW3MEpPEHUE, MOTPEIIHOCTH
U3MEpEeHUH, U3MEpUTEIbHBIE TPUOOPHI, TG POBast 1a0OPaTOPHSL.

Mamemamuxa: peuieHUEe CHCTEMbl ypaBHeHUH. TpuroHomeTpuyeckue (QyHKIUU:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKAECTBO. BEeKTOPHI
M HUX MPOEKIUH HAa OCHU KOOPIHMHAT, CIOXEHHE BEKTOPOB. lIpou3BOJHBIE 3J€MEHTapHBIX
¢bynkuui. [IpuzHaku momodust TpeyroabHUKOB, OMPEIEICHNE TUIOMAIU TUIOCKUX GUryp u
o0béMa Tel.

Buonozua: >nektpuueckue SBICHUS B XKUBOW MpHpoJE, KoJieOaTeabHbIe JBUKEHUS B
KUBOW  TPHUpPOJE, OKOJOTUYECKHE PUCKM TNPU  NPOM3BOJACTBE  AIEKTPOIHEPTHH,
AIIEKTPOMATHUTHOE 3arpsA3HEHUE OKPY’KAaloIIed Cpeabl, YJIbTPa3ByKOBas IUArHOCTUKA B
MEMIMHE, ONTUYECKUE SIBJICHUS B )KUBOM MPUPO/IE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpUCTaJlIM4ecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00Pa30BaHUS KPUCTAIIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eozpaghus: marauTHBIEC IONMIOCA 3€MIIH, 3AJI€)KH MATHUTHBIX PYJ, (oTOChEMKA 3eMHOI
OBEPXHOCTH, cericmorpad.

Texnonozus: NpUMEHEHNE MOCTOSTHHBIX MarHuToB, AIIEKTPOMarHuTOB,
ANeKTpoABUraTeNb SIkoOu, reHepaTtop MEPEeMEHHOTO TOKa, MHAYyKIHMOHHAS TIe4b, JUHHUH
AIIEKTpOIIepeay, IEKTPOBUTaTellb, paiap, paAMONpUEMHIK, TEJIEBU30p, aHTEHHA, TeNe(oH,
CBUY-neub, ynbTpa3ByKOBasi TMarHOCTUKA B TEXHUKE, IPOCKIIMOHHBIN anmnapaT, BOJOKOHHAs
ONTHKA, COJHEYHass Oartapesi, CHOYTHUKOBBIE MNPUEMHHUKH, SJAEpHAs DJHEpreTHka u
DKOJIOTUYECKUE aCIIEKThI €€ Pa3sBUTHA.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3YJIBTATDBI

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHHMS YyuyeOHOTO mpenmera «DuU3UKa» TOKHBI
OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUaIOIIMXCsl PYKOBOACTBOBATHCS C(HOPMUPOBAHHON
BHYTPEHHEW TMO3ULMAECH JUYHOCTH, CUCTEMOM LEHHOCTHBIX OPHUEHTAlWW, MO3UTUBHBIX
BHYTPEHHUX YOEXJEHHUI, COOTBETCTBYIOLUIUX TPAJAULMOHHBIM LIEHHOCTSIM POCCHICKOIO
oO11ecTBa, pacIIMPEHHUE AKU3HEHHOTO OIIbITA U OIBITA JEATENBHOCTH B IPOLIECCE PeasM3aliun
OCHOBHBIX HAIPABJICHUH BOCIIUTATEIbHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPa’KIAHCKOr0 BOCIIUTAHMSA:

e Cc(hOpPMHPOBAHHOCTh TPAXKIAHCKOW MO3ULMU OOYyYalOIIErocsi Kak AaKTUBHOTO MU
OTBETCTBEHHOI'O YJIEHA POCCUHCKOT0O O0IIECTBA;

e IIPUHATHE Tpa{UIIMOHHBIX 00I11eYeT0BEYECKIX I'YMAaHUCTHYECKHUX "
JEMOKPATUYECKUX LICHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JCSITEIbHOCTh B MHTEPECAX I'PAXkKTAHCKOT0 00IIECTBA,
y4acTBOBaTh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3ALIN;

e YMEHHME B3aUMOJCHUCTBOBATH C COLMAIBHBIMH MHCTUTYTAMH B COOTBETCTBHUU C UX
GYHKIMAMU U HA3HAUYCHUEM;

e TOTOBHOCTb K TYMAHUTapPHOMU U BOJIOHTEPCKOU IESATEIbHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUS

e c(OpMHPOBAHHOCTb POCCUICKON I'PaKIAHCKON AECHTUYHOCTH, NATPUOTU3MA;

e IICHHOCTHOE OTHOLIEHUE K I'OCYIapCTBEHHBIM CUMBOJIAM, JOCTHKEHHSIM POCCUNCKHUX
y4EHBIX B 00JaCTH (PU3HKHU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA :

e c(OpPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, ’TUYECKOI0 IOBEICHNUS;

e CIOCOOHOCTh OLIEHMBAaTh CHUTYyallMl0 W [PUHUMAaThb OCO3HAHHbBIE pEIICHUS,
OPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIE B
NESTEeNIbHOCTU YYEHOI0;

e OCO3HaHHE JIMYHOTO BKJIaJa B TOCTPOECHUE YCTOMUHUBOTO OYAyIIETO.

3CTETHYECKOI0 BOCIIUTAHMSA:

e DOCTETHYECKOE OTHOUIEHHWE K MHUpPY, BKIIOUYas OJCTETUKY HAy4HOIO TBOPYECTBA,

NPHUCYLIETO (PU3NIECKON HAYKE.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpPEC K pPa3lW4YHbIM cepaM NpodecCHOHATBHONU NEATeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOW, YMEHHE COBEpILIaThb OCO3HAHHBINA BBIOOD
Oyy1eil npodeccuu U peam30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

e TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHUIO B 00J1aCTH (PU3HUKH
Ha MPOTSHKEHUH BCEH JKU3HMU.

JKOJOIMYE€CKOIr0 BOCIIMTAHMA



c(OPMUPOBAHHOCTh IKOJOTHYECKON KYJIBTYpPbl, OCO3HAHUE TJI00ATBHOTO XapaKkTepa
HKOJIOTUYECKUX MPOo0iIem;

TUTAHUPOBAHKE U OCYIIECTBIICHNE IEHCTBUI B OKPYXKAIOIIEH Cpejie Ha OCHOBE 3HAHMUSI
1eJIel YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA;

paciiupeHde OMbITa JEATEIBHOCTH 3KOJOTHYECKOW HAMpaBICHHOCTH Ha OCHOBE
MMEIONINXCS 3HAaHUH TI0 (PHU3UKeE.

HEHHOCTH HAYYHOI'O IMMO3HAHUA

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HU3UYECKON HAYKH;
OCO3HAaHHME IEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTh B MPOIECCE U3YYECHUS
(U3UKH  OCYIIECTBIATH TMPOCKTHYI0O ¥  HCCIENOBATENbCKYIO  JIEATEILHOCTh
UHJIMBU]IyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTesibHBIE YHHMBEPCAJIbHbIE YUeOHbIE e CTBUS
Ba3oBble JJjornueckue JeicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTYaJM3UPOBATH MIPOOJIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

ONPENEIATH LEIU AEATEIIbHOCTH, 3a1aBaTh [IapaMeTpbl U KPUTEPUU UX JOCTUKCHUS;
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B PacCMATPUBAEMBIX (DU3MUYECKHUX
SABJICHUSX;

pa3pabaThiBaTh IJIaH pEIICHHUS NpoOJeMbl € Y4YETOM aHanu3a HMEIOIIUXCS
MaTE€pUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEIAM,
OLICHUBATh PUCKH ITOCIEACTBAN IEATEIBHOCTH;

KOOPAMHHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSIX PEAJbHOTO, BUPTYaJIbHOTO H
KOMOMHHMPOBAHHOI'O B3aUMOEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TP PEILIEHUN KU3HEHHBIX MPOOJIEM.

Bba3oBble uccienoBarTeJbCKHe 1eHCTBUA;

BIIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH TOHATUSIMH W  METOJaMHu
bu3nueckoit HayKu;

BJIQ/ICTh HAaBBIKAMH Y4YeOHO-HCCIICIOBATENLCKONM W TMPOEKTHOW NEATEIHHOCTH B
o0nacti (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY TOHMCKY
METOJIOB peIleHusl 3a1ad (U3MUYECKOTO COJEp)KaHUs, MPUMEHEHUIO pPa3IUYHBIX
METOJIOB O3HAHUS;

BJIQJICTh BUJAMH JIEATEIHHOCTH TIO TTOJTYYSHHUIO HOBOTO 3HAHUS, €T0 HHTEPIPETAIINH,
peoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX yUYEOHBIX CHTYaIlHsIX, B TOM YHCIIC
IIPU CO3JIaHUM YUEOHBIX MPOEKTOB B 00J1acTU (PU3HUKH;

BBISIBJIATh TTPUYMHHO-CIICICTBEHHBIC CBS3M W aKTyaJM3UPOBATh 3a/1ady, BBIABUTATH
rUNoTe3y €€ pelleHHsl, HaXOOuThb apryMEeHThl JJs JIOKa3aTelIbCTBA CBOUX
YTBEPXKICHU, 3a7aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;



aHAJIM3UPOBATh TOJyUYEHHBIE B XOJ€ PEUICHUs 3aJaudl pe3yJbTaTbl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN JEATEIbHOCTH,
B TOM YHCJIE TP U3YUYEHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

yMETb  MEPEHOCUTh 3HAHUSA 10  (QU3UKE B  NIPAKTHYECKYID  00JacTb
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE UACH, IPEJIaraTh OPUTHHAIBbHBIE TIOJIXO/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOIMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BJIAJCTh HABBIKAMM IIOJydeHUs WHPoOpManuu (PU3NIECKOTO COACpKAaHUS W3
HUCTOYHHMKOB Pa3HbIX THIIOB, CaMOCTOSTEJIbHO OCYIIECTBJIATh IIOWCK, aHaJu3,
CHUCTEMATH3aIlMI0 W WHTEPIpETaluio HHpOpMAIMK pPa3IMIHBIX BHIOB U (QopM
Mpe/ICTaBICHUS;

OIIEHUBATH JIOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIB30BaTh CPEACTBAa MH(POPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pPEIICHMM KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX W OpraHU3allMOHHBIX 3aJa4d C
coOmoIeHeM TpeOOBaHWM DJPrOHOMHKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepekeHus,, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OPMAITUOHHOM
0€e30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3MYECKOT'O COACPKAHHUS B Pa3IMUHBIX (GopmaTax ¢ Y4ETOM
Ha3HaYeHHUs] MHPOpPMAIMK U IICJIICBOW ayAWTOPHH, BRIOMpas ONTHMAJLHYIO (popmy
MPEJICTaBICHHS M BU3YaJTU3aIHH.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIe NeHCTBUS:

OCYUIECTBIISATH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JESATEIBHOCTH;
pacno3HaBaTh MPEANOCHUTKA KOHMIMKTHBIX CUTYalUUNA U CMATYATh KOH(QIUKTHI;
Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOKO TOYKY 3PEHUS C UCIOJIBb30BAHUEM SI3bIKOBBIX
CPEACTB;

MMOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHON U UHANBUIYAILHON pabOTHI;
BbIOMpPATh TEMATHUKY U METOJIbl COBMECTHBIX JEHCTBUM C YUETOM OOIIUX UHTEPECOB U
BO3MOXKHOCTEM KaKJIOTO YIE€HA KOJUJIEKTUBA;

MPUHUMATh L€ COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATH U KOOPJIUHUPOBATH
JNEUCTBUS 1O €€ JOCTUIKECHHUIO: COCTABIIAThH IUJIAH JIEUCTBUM, PACHPENCIATh PO C
y4€TOM MHEHUH YYaCTHUKOB, OOCY>KJaTh Pe3yJIbTaThl COBMECTHOM pPabOThI;
OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXKJIOr0 YYaCTHHKAa KOMAaHIbl B OOIIMA
pe3yJbTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

MpELIaraTb HOBBIE ITPOEKTHI, OLIEHUBATH UJEH C MIO3ULIUA HOBU3HBI, OPUTUHAIILHOCTH,
MPAKTAUYECKON 3HAUNMOCTH;

OCYLUECTBIISITh MO3UTUBHOE CTPATETMUECKOE IMOBEICHUE B PA3NUYHBIX CHUTYALMSX,
IPOSBIISITH TBOPUECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

PeryasitTuBHbIe yHUBEpPcaJIbHbIC Y4eOHbIE 1eiiCTBUS



Camoopranmu3anus:

CaMOCTOSITENIBHO OCYIIECTBIIATh TO3HABATENIBHYIO ACSITEILHOCTh B 0071aCTH (PU3UKU
U aCTPOHOMMH, BBISIBJSITH MPOOJIEMbI, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITEIIBHO COCTABIIATH IUIAH PELICHUS PACUETHBIX U KAYECTBEHHBIX 3a1a4, IIJIaH
BBITIOJTHEHUS PAKTHUECKON PabOTHI ¢ yUETOM HMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U IIPEANIOYTECHUM;

NaBaTh OLICHKY HOBBIM CHUTYalHsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUIA;

JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pellIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U MPOSIBICHUIO 3PYAULIMM B 00JacTH (PU3MKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

Camoko HTPOJIb, SMOLMOHAJbHBIN NHTEJIJIEKT:

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

BJIa/JI€Th HAaBbIKAMU IIO3HABATEJIBHOM pe(IeKCUU KaK OCO3HAHMsI COBEPLIAEMBIX
JNEUCTBUU U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI pedieKcHu i OLEHKH CHUTyallud, BbHIOOpa BEpPHOTO
pelIeHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKCHMUIO;
IPUHUMATh MOTUBBI M apI'YMEHTHI APYTHUX IIPU aHAJIN3€E PE3yJIbTaTOB ACSTEIBHOCTH;
NPUHUMATD ce0s1, MOHMMAasi CBOU HEOCTATKU U TOCTOUHCTBA;

IIPUHUMATh MOTUBBI U ApIyMEHTBI IPYTUX IIPU AHAIN3E PE3YIbTATOB AEATEIBHOCTH;
pU3HaBaTh CBOE IIPABO U MPABO APYTUX HA OLINOKU.

B mporiecce 1OCTHIKEHUS TUUHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrPaMMBbI 10 (pHU3MKE IS
YpOBHSI  cpeaHero oOmero oOpa3oBaHus y  OOyYaroOmMXcs  COBEPIICHCTBYETCS
OMOIMOHAIBHBIN HHTEJUICKT, TPEIITOJIArafoImid ¢(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIOYAIONIETO CHOCOOHOCTh IMOHUMATh CBOE AMOIMOHAILHOE
COCTOSTHUE, BHJICTh HANPABICHHUS Pa3BUTUS COOCTBEHHOW SMOIMOHAJIBHON Cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBaHUS,  BKIIOYAIONIETO  CAMOKOHTPOJIb, yMEHHUE TNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
HYMOIMOHATHHBIM U3MEHEHHSM U MPOSIBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIlMH, BKIIIOYAIOIIEH CTPEMIICHHE K TOCTIKEHUIO 1IEH U YCIIeXY,
ONTUMHU3M, HWHUIMATUBHOCTh, YMEHHE JIEHCTBOBaTh, MCXOAS W3  CBOHX
BO3MOXKHOCTEIH;

OMITATHH, BKITFOYAIOIIEH CTIOCOOHOCTh TOHMMATh AIMOIIMOHATILHOE COCTOSIHAE IPYTHX,
YUUTBIBATh €r0 MPHU OCYIIECTBICHUH OOIICHUs, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPE)KMBAHUIO;



COLIMAJIBHBIX HABBIKOB, BKIIIOUYAIOLIMX CHOCOOHOCTH BBICTpAaHBaTh OTHOIIEHUS C
APYTUMH JIOABMU, 3200 TUTHCS, MPOSIBIIATH HHTEPEC U pa3peiaTb KOH(IUKTHI.

ITPEAMETHBIE PE3YJIBTATDI

K xoniy oOyuenus B 10 knacce nperMeTHbIE pe3yIbTaThl HA YTy 0JEHHOM YPOBHE JOJKHBI
OTpa)kaTh C(HOPMUPOBAHHOCTh Y O0YUAIOLINXCSI YMEHUI:

NOHUMATh POJb (PU3UKK B SKOHOMHYECKOW, TEXHOJIOTMUECKOU, IKOJIOTHYECKOMH,
COIMATPHON M ATHYECKOM c(hepax AesATeTHbHOCTA YEIOBEKa, POJIb U MECTO (U3UKU B
COBPEMEHHOM HAay4YHOU KapTUHE MUpa, 3HaYCHUE ONMUCATEIBHOM,
CUCTEMATHU3UPYIOIICH, OOBSICHUTEIBHOU U MPOTrHOCTUYECKON (QYyHKIIMN (PU3HIEeCKOM
TEOPUHU — MEXAHUKH, MOJIEKYJISIPHON (DU3UKK U TEPMOJUHAMUKH, POJib (PU3NUYECKON
TEOpUH B POPMUPOBAHUY MIPEICTABICHUN O (U3UUECKON KapTUHE MUPA;

pazIu4aTh YCJIOBHS TPUMEHUMOCTH MOJeNed (PU3NYECKUX TeJI W MPOIECCOB
(sBMEHUWI): WHEpIMANbHAS CcUcTeMa OTcuéTa, abOCOoNIOTHO TBEPIOE TEIIO,
MaTepHualibHasi TOUKa, PaBHOYCKOPEHHOE JIBH)KEHHE, CBOOOAHOE MMaIeHHE, a0COIIOTHO
ynpyras nedopmanus, abCOMOTHO YIIPYroe U a0COIIOTHO HEYIPYToe CTOJIKHOBEHMUS,
MOJIEIU Ta3a, XKUAKOCTU U TBEPJAOTO (KPUCTALIMYECKOr0) Tela, UIeaJIbHbIA Tra3,
TOYEYHBIN 3apsl, OAHOPOIAHOE IEKTPUUECKOE MOJIE;

pasnu4aTh YCIOBHUS (TPaHUIBI, 00JacTH) MPUMEHUMOCTH (U3HYECKUX 3aKOHOB,
NOHUMATh BCEOOIIMU XapakTep (PYHIAMEHTAJIbHBIX 3aKOHOB M OTIPAHUYEHHOCTh
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJM3UPOBATh M OOBSICHATh MEXAHWYECKHE TPOIECCHl W SIBJICHHS, HCIOJIB3YS
OCHOBHBIE TIOJOKEHMSI U 3aKOHbl MEXaHHKU (OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUA, (POPMYJIbI KHHEMATUKA PAaBHOYCKOPEHHOTO JBMXKEHUS, MPE0Opa30BaHUS
lanunes mysi  CKOPOCTM M NEepeMElleHMs, 3akoHbl HprooTOHa, nOpUHIMI
OTHOCHUTENBHOCTH ['anuies, 3aKOH BCEMUPHOTO TATOTEHHS, 3aKOHBI COXPaHEHUs
UMITYJIbCAa W MEXaHWYECKONW DSHEpPruu, CBI3b pPAOOTBI CHIIBI C HW3MECHCHUEM
MEXaHUYECKOM HSHEpruu, YCIOBHS paBHOBECHUS TBEPAOrO Tejia), MOpPH STOM
UCIIOJB30BaTh MATEMAaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCJIOBUS
OPUMEHUMOCTH (U3MUECKUX 3aKOHOB: IMpeoOpa3zoBanuii [anwmies, BTOporo u
TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHS HMITYJIbCA M MEXAaHUYECKOU
SHEPrHUH, 3aKOHA BCEMUPHOT'O TATOTCHUS,

aHAJIM3UPOBATH U OOBSCHATH TEIUIOBHIE MTPOIIECCHI U SIBJICHUS, UCTIOJIh3Ysl OCHOBHEIC
nosnoxeHuss MKT u 3akoHbl MOJIEKYJSIpHOW (U3UKK M TEPMOAUHAMUKU (CBS3b
NABIICHUS WJACAIBHOTO Ta3a CO CpPEOHEW KUHETUYECKOM JSHEpPrueu TEeIrIoBOTO
JBUKECHHUS M KOHLEHTPAIMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO
CpEIHEY KHHETUYECKOM YHEPTUEN TETUIOBOTO JBWKEHHUSI €70 YACTHULL, CBA3b JABJICHUS
UICALHOTO Tra3a C KOHLEHTPAMEHd MOJIEKYJ U €ro TEMIIEpaTypoil, ypaBHEHUE
MenneneeBa—KnaneiipoHa, mepBbli 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHECHHS
SHEPrMM B TEIUIOBBIX MPOIECCax), MPU ITOM HCHOIb30BATh MATEMAaTHUYECKOE



BBIPAKEHNE 3aKOHOB, YKA3bIBATh yCIOBUS PUMEHUMOCTH YpaBHeHUs MeHneneeBa—
Knanelipona;

aHAJIU3UPOBATh U OOBSICHATH JJIEKTPUUYECKUE SBJIEHMS, HCIIONb3Yysl OCHOBHBIE
[OJIO)KEHHUS M 3aKOHBI DJIEKTPOJUMHAMMKHU (3aKOH COXPAHEHMs 3JIEKTPUUYECKOTO
3apsana, 3akoH KynoHa, NOTEHUUMAIBHOCTH JJIEKTPOCTATHYECKOrO MOJIA, NMPUHIUI
CYyIIEPIO3HULIMN IEKTPUUECKUX TOJIEU, IPU ITOM yKa3bIBasl yCJIOBUS IPUMEHUMOCTHU
3akoHa KyiloHa, a TakXe NPAKTUYECKU BAKHBIC COOTHOLIEHUS: 3aKOHbI OMa i
y4acTKa UENU W i1 3aMKHYTOM DJIIEKTPUYECKOW Ienu, 3akoH Jlxoyns—JleHna,
npaswia Kupxroda, 3akonsl ®apanest [Uist 2J€KTPOJIN3a);

OTUCHIBaTh (PU3NUECKUE MTPOLIECCHI U SIBJICHUS, UCIIONb3YS BEJIMUMHBL: TIEpEMEIICHHE,
CKOpOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CUJId, MOMEHT CHJIBI, 1aBJICHUE,
NOTEHLMAIbHASl DHEPrusl, KNHETUYECKas SHEPTUs, MEXaHU4ecKasi dHeprus, padbora
CUJIBI, LIEHTPOCTPEMUTEINBHOE YCKOPEHHUE, CUJa TSDKECTH, CHJIAa YNPYIrOCTH, CHja
TPEHMsI, MOIIHOCTb, SHEPrusl B3aHUMOJCHCTBUS Tena ¢ 3emiéit BOmM3KM eé
MOBEPXHOCTU, SHEPIus ymnpyroil aedopManuul MNPY>KUHBI, KOJIMYECTBO TEIUIOTHI,
abcoroTHasi TemmepaTrypa Tena, paboTa B TepMOJMHAMHUKE, BHYTPEHHSS SHEPTHUs
UJCAIILHOTO OJHOATOMHOIO Ta3a, paboTa WAEaJbHOIO Tra3a, OTHOCUTENbHas
BJIAXXHOCTh BO31yXa, KIIJI npeasbHOro TEmIoBOro ABUraTels; 3JIEKTPUIECKOE I10JIE,
HaINPsLKEHHOCTD DJIEKTPUYECKOTO TIOJIS1, HANPSKEHHOCTB MOJI TOYEYHOTO 3apsiia Uiln
3apsUKEHHOTO 1Iapa B BAKyyME U B IMDJIEKTPHUKE, ITOTEHIMAN JIEKTPOCTaTHIECKOTO
[0JI1, Pa3HOCTh MOTEHLUATIOB, JICKTPOABIDKYINAs CHJIA, CHJIA TOKA, HAIPSDKCHUE,
MOIIIHOCTb TOKa, MEKTPUUECKasi EMKOCTb INIOCKOI'0 KOHAEHCATOPa, COIIPOTUBIICHUE
ydacTKa Lenu C MOCIEA0BATEeNIbHBIM U IapajuIeIbHBIM COCIMHEHHEM PE3HCTOPOB,
DHEPrusl JIEKTPUYECKOTO NOJIST KOHJEHCATOPa,

OOBSICHATH OCOOEHHOCTHM TPOTEKAHUS (PUINYECKUX SBICHUM: MEXaHHMYECKOe
JBIJKEHHE, TEIUIOBOE JBMIKCHUE YAaCTHLl BEIECTBA, TEIUIOBOE PaBHOBECHE,
OpOYHOBCKOE€ JBIKEHHE, AUPPy3us, HCIApEeHUE, KUIEHUE M KOHJIEHCAIUs,
IJIABJICHUE U KPUCTAJUIM3ALINS, HAIIPABJIECHHOCTD TEIUIONEPENaqH, dJIEKTPU3aLUs TEl,
HKBHUIIOTEHIMAIBHOCTh TOBEPXHOCTH 3aPSHKEHHOTO IPOBOIHUKA;

MPOBOAUTH MCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3NUECKON BETUYHMHBI OT JAPYroi C
UCIIOJIB30BAHUEM IMPSAMBIX W3MEPEHMM, IPU 3TOM KOHCTPYMPOBATh YCTaHOBKY,
(uUKCUpPOBaTh PE3yibTAThI MOJTYYEHHON 3aBUCHMOCTH (PU3MUECKUX BEIMYUH B BUAE
rpauKoB ¢ y4ETOM aOCOMIOTHBIX MOTPEIIHOCTEN M3MEpEHUH, AeNaTh BBIBOIBI IO
pe3yJibTaTaM UCCIEN0BAHNUS;

IIPOBOANTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEJIMYMH, IPU ITOM BbIOMpaTh
ONTUMAJIbHBIA METOJT M3MEPEHHUs, OLEHUBAThb aOCOJIOTHBIE U OTHOCHUTEJIbHBIC
[OTPEUIHOCTH NPSMBIX U KOCBEHHBIX U3MEPEHUN;

IIPOBOAUTL ONBITBI IO TPOBEPKE MPEMJIOKEHHOM TUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpPATh  SKCHEPUMEHTAIBHYIO  YCTAHOBKY, aHAJIU3UPOBATh
[IOJIy4ECHHBIE PE3YJbTAThI U JI€JIaTh BBIBOJ O CTaTyCE MPEIJIOKEHHON TUIIOTESb;
coOroarh npaBuiia 0€300aCHOTO TpyJa IPU MPOBEIECHUM UCCIIEI0OBAaHUI B paMKax
y4e0HOr0 3KCIEpUMEHTA, MPaKTUKyMa M Y4eOHO-UCCIEI0BATEIbCKOM U MPOEKTHOM



JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OpaTOPHOTO
000pyIOBaHUS;

pemarh pacu€THbIE 33Jaud C SIBHO 3aJaHHOW M HEABHO 3aJaHHOM (PU3MUECKOM
MOJICIbIO: Ha OCHOBAHMM aHalIW3a yCJIOBUS OOOCHOBBIBaTH BBIOOp (QU3MUECKOU
MOJIeTIM, OTBEYaroleld TpeOOBaHUSAM 3aJauyd, MPUMEHATh (QOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTYyJaThl (U3NYECKUX TEOpUH TMPHU  HCIOJIH30BAHUU
MaTeMaTHUYECKUX METOJIOB PEUIeHMs 3ajad, MPOBOJUTh pPacuy€Thl Ha OCHOBAHUU
UMEIOUIUXCA JaHHbIX, aHAJIW3UPOBATh PE3yJbTaTbl U KOPPEKTUPOBATh METOJIbI
pelIeHus ¢ y4ETOM IOJYyUYEHHBIX pPe3yIbTaTOB;

peliaTth KayeCTBEHHbIE 3a/aud, TPEOyIoU[Me NpPUMEHEHUS 3HaHUW W3 Pa3HbIX
pa3fenoB Kypca (U3MKM, a TaKKe HHTETpAallMd 3HAHUW M3 JPYTUX NpPeIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA: BBICTpauBaTh JOTUYECKYIO LIEMIOYKY PACCYKIECHUH C
OIIOPOM Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SBIICHUS;
HCIIOJIb30BAaTh TEOPETUUECKUE 3HAHUS IS OOBSICHEHHS OCHOBHBIX NPUHLIHUIIOB
pabOThl M3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTUUYECKUX
MPOLIECCOB;

IPUBOJUTH IMPUMEPHl BKJIaJa POCCUUCKUX M 3apyOeXHBbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE ITPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTUM;

aHAJIM3UPOBAaTh M OLIEHWBATh TIOCHEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
JESATENbHOCTH YEJIOBEKAa, CBA3AHHOM C (PU3MYECKUMH MPOLECCaMU, C IMO3ULMMI
HKOJIOTMUECKON 0e30MacHOCTH, IpeJICTaBICHUN 0 palroHaIbHOM
IPUPOIONOIb30BAHUM, a TAK)KE€ Pa3yMHOM HCIIOJIb30BAaHMU JOCTHKEHUM HAYKH U
TEXHOJIOT Ul 1715 albHEHIIEro pa3BUTHsI Y€JI0BEUECKOTO OOIIECTBRA;

MPUMEHSTH Pa3TUIHBIC CIOCOOBI PA0OTHI ¢ HH(pOPMAITHEH (PU3NIECKOTO COICPIKAHUS
C MCHOJb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTUH, IPU 3TOM
UCIOJIb30BAaTh  COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJOIMM JUId IIOMCKa,
nepepaboTKU W TPEIbSIBICHUA Y4YeOHOW M HAYYHO-TIOMYJApHOW uHGOpMaIuy,
CTPYKTYpUPOBAaHMSI W HMHTEPIpeTalud HMHGOPMAIMH, MOJTyYSHHON M3 pPa3IUYHbIX
MCTOYHUKOB, KPUTUYECKU aHAJM3UPOBATH MOIyYaeMyl0 HH(POPMAIUIO U OLEHUBATh
€€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HaHWM, TaK U HAa OCHOBE aHa/IW3a
UCTOYHUKA UH(POpMAIIH;

NOPOSBIATH OPraHM3alMOHHBIE W TO3HABATENBHBIE YMEHHUS CaMOCTOSTEBHOTO
NpUOOPETEHUsI HOBBIX 3HAHMW B IPOLIECCE BBHIMOJHEHHUS MPOEKTHBIX M Y4eOHO-
HCCIIEIOBATENLCKUX padoT;

paboTaTh B IpylNIe ¢ UCIOJHEHUEM Pa3IMUYHBIX COLMAJIBHBIX POJIEH, MJIaHUPOBATh
paboTy TpyMNIbl, PalMOHAIBHO PaCIpPENeNsITh AEATEIBHOCTh B HECTAHIAPTHBIX
CUTYallUsX, aIeKBATHO OLIEHUBATh BKJIAJ] KXKJAOT0 U3 YUYACTHUKOB IPYNIIbI B pELICHHE
paccMaTpUBAEMO MPOOIIEMEI;

OpOSBIATE MOTHUBALMIO K Oyaymedl mnpoecCHOHANbHON JAESITENBbHOCTH IO
CHELUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



K xoniy oOyuenus B 11 knacce npenMeTHbIE pe3yIbTaThl HA YTy 0JEHHOM YPOBHE JOKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHI:

NOHUMATh pOJib (PU3UKKM B IKOHOMHYECKOW, TEXHOJIOTMYECKOH, COIMAaNIbHOU H
ATUYECKOH cdepax AESITEIbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKU B COBPEMEHHOU
HAY4YHOU KapTUHE MUPA, POJIb ACTPOHOMHU B MMPAKTUYECKOU JIEATEIBHOCTH YEI0BEKA
W JaJbHEHMIIEM HAYYHO-TEXHHUYECKOM PA3BUTHHM, 3HAYCHUE OIMMUCATEIbHOM,
CUCTEMATHU3UPYIOIICH, OOBSICHUTEIBHOU U MPOTrHOCTUYECKON (QYyHKIIMN (Pu3HIeCKO
TEOPUU — DIIEKTPOJUHAMUKH, CHEUUAIBHOW TEOPUU OTHOCUTEIHLHOCTH, KBAHTOBOM
¢bu3uKH, poiib puznyeckoi Teoprur B OPMUPOBAHUY MTPENCTABICHUM O (hU3UUECKOM
KapTUHE MHpa, MECTO (PU3WYECKON KapTHHBI MHUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABIEHUN O IPUPO/IE;

pasznuyaTh YCJIOBHUS MPUMEHHUMOCTH MOJIeNed (QU3NYECKUX TeJl U MPOIECCOB
(sBNIEHUI): OJHOPOAHOE DIIEKTPUYECKOE UM OJHOPOJHOE MArHUTHOE IMOJ,
rapMOHMYECKHE KOJeOaHus, MaTeMAaTUYECKUN MAasTHUK, HJEaJbHBIA MpPY>KUHHBII
MasTHUK, TAPMOHWYECKHE BOJHBI, HJCATBHBIA KOJeOaTeNbHBIA KOHTYp, TOHKAas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO si/Ipa U KBAHTOBOM MOJEIIN CBETA;

pasznuyaTh YCJIOBHUSl (TpaHULbl, 00JacTh) MPUMEHUMOCTH (U3HYECKUX 3aKOHOB,
NOHUMATh BCEOOIIMN XapakTep (PYHIAMEHTAJIbHBIX 3aKOHOB M OTIPAHUYEHHOCTh
WCMIOJIb30BaHNS YaCTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSICHATH DJICKTPOMArHUTHBIC MPOIECCHI M SBJICHUS, UCIIONIB3Y S
OCHOBHBIE TMOJIO)KEHUS M 3aKOHBI JIEKTPOAUHAMUKMA M CHEUUAIBLHOM TEOPUH
OTHOCHUTEJIBHOCTH (3aKOH COXPaHEHHUS AJIEKTPUUECKOTO 3apsijia, cuia Amimepa, cuiia
JlopeHiia, 3aKOH SJICKTPOMArHUTHOW WHAYKIMM, npaBuiio Jlenma, cBs3p I /C
CaAMOMHAYKIIMU B JJIEMEHTE JJICKTPUUECKOW LENH CO CKOPOCTHIO M3MEHEHHUS CHUJIbI
TOKa, MOCTYJIAThl CHEUUATILHON TEOPUU OTHOCUTEILHOCTH DUHIITEIHA);
aHAJIM3UPOBaTh M OOBSICHATH KBAHTOBBIE TMIPOLIECCHI U SIBJICHHUSA, HCIOJIb3YS
MOJIOXKEHUS KBAaHTOBOM (pu3uKkH (ypaBHeHUe DiHIITeHHA 17151 hoTodhdeKTa, nepBbiit
M BTOpOM moOCTynarsl bopa, DIpUHLIKII COOTHOIIEHUS HEONPEAEIEHHOCTEN
['eitizenOepra, 3aKOHBI COXpPAHEHHUS 3aPSIOBOTO W MACCOBOTO YHCENT W DHEPrUU B
SJIEPHBIX PEAKIHUAX, 3aKOH PaJ0aKTUBHOTO pacnaja);

ONMKUCHIBATh  (UBMYECKUE TMPOLECCHl W  SBJICHMS, MCIOJb3YS  BEJIMYMHBIL:
HaIpsHKEHHOCTh  AJIEKTPUYECKOTO TMOJS, MOTEHUHUAT 3JIEKTPOCTAaTHYECKOTO TMOJIs,
Pa3HOCTh TMOTEHUMAJIOB, JJICKTPOABWXKYIIAS CHJIA, UHAYKIUS MArHUTHOIO TOJI,
MarHUTHBIA TOTOK, cwia AMIepa, HHAYKTUBHOCTb, DSJIEKTPOJBHKYILAs CHJIA
CaMOMHIYKIIMH, YHEPTHUSI MATHUTHOTO TOJISI TPOBOJHUKA C TOKOM, PEJIITUBUCTCKUI
UMITYJIbC, [TOJIHAS] SHEPT U, SHEPT U MMOKOSI CBOOOTHOM YaCTHUIIbI, SHEPTUS U UMITYJIbC
(hoTOHA, MACCOBOE YMCIIO U 3apsijl A/1pa, SHEPTUS CBSA3U S/pa;

OOBSICHATh OCOOCHHOCTH TPOTEKAHWS (U3MUECKUX SIBICHUW: DJICKTPOMArHUTHAS
WHIYKIUS, CAaMOWHAYKIUS, pe30HaHC, WHTeppepeHmus BOJH, IUQPPAKIH,
JUCIIEpPCHSs, TIOJIHOE BHYTPEHHEE OTpakeHue, (QOoTorIeKTpuuecku 3¢ hexT
(boTorddexT), anbda- u 6eTa-pacnaapl sjep, raMma-u3iaydeHue sjaep, GuzndeckKue
MIPUHITUIIBI CTICKTPAIBHOTO aHAu3a B pabOTHI Jia3epa;



ONPEACIATh HANPABIEHUE UHAYKIIMM MAarHUTHOTO IOJISI IPOBOAHUKA C TOKOM, CHJIBI
Awmrniepa u cunel JIopeHua;

CTPOUTh HU300paKEHHE, CO3/1aBa€MO€ IUIOCKMM 3€pKajioM, TOHKOW JIMH30H, U
PaCcCUUTBIBATh €T0 XapAKTEPUCTUKH;

MPUMEHATh OCHOBOIIOJIATAlOIIME ACTPOHOMUYECKUE OHATHUS, TEOPUU U 3aKOHBI JIJIA
aHanM3a W OOBSICHEHUS (DUBMYECKUX MPOIECCOB, MPOUCXOISANINX B 3BE3TaX, B
3BE3HBIX CHCTEMAax, B MEXKTaJlaKTUUECKOW cpeje; JBIKEHHs HEOECHBIX Ted,
ABOIIOIUY 3BE3]1 U BeceneHHou;

IPOBOJUThH MCCIEAOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH C UCTOIb30BAaHHEM
NPSIMBIX W3MEPEHHH, TPH OSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (PHKCHPOBATH
PEe3yAbTAThl MOJYYCHHOW 3aBUCUMOCTH (PM3UYECKHX BEIIMYWH B BUJE TpaduKoB C
y4€TOM a0COJIIOTHBIX MOTPEHTHOCTEN M3MEpEeHUuH, JenaTh BBIBOJbBI M0 Pe3yibTaTam
UCCIICTIOBAHUSI;

MPOBOJINTh KOCBEHHBIC HM3MEPECHUS (PU3NUECKHX BEJIMYWH, MPU STOM BBIOUPATH
ONTUMAJIbHBIA METOJ] W3MEPEHUsI, OICHHBATh aOCOJIOTHBIE W OTHOCUTEJIbHBIC
MOTPEUIHOCTH NPSMBIX U KOCBEHHBIX U3MEPEHHUM;

OPOBOAUTH ONBITBI N0 TMPOBEPKE MPEIJIOKEHHON THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, CcOOMpaTh  JKCIEPUMEHTATbHYI0  YCTAHOBKY, aHAJIM3UPOBaTh
MOJIyYEHHBIE PE3yJIbTATHI U J€JIATh BBIBOJ O CTATYCE MPEIJI0KEHHON TMIOTESHI;
ONMCHIBATh METO/IbI MTOJIYYEHHS] HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;

coOJro1aTh paBuiia 0€30MaCHOTO TPyJa MPHU MPOBEJICHUN HCCIEIOBAHUN B paMKax
y4eOHOr0 AKCIEPUMEHTA, MPAKTUKYyMa U Y4E€OHO-UCCIeI0BATEIHLCKOW U MPOESKTHOM
JEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTENIbHBIX YCTPOWCTB W J1a0OpPaTOPHOTO
00opyIOBaHUS;

pemarh pacu€THhIE 3a/adyd C SBHO 33JaHHOW M HESABHO 3aJaHHOW (DU3WIECKOU
MOJIENIbIO: Ha OCHOBAaHMUM AaHajdu3a YCIOBUA BbIOMpaTh (GU3MYECKUE MOJENH,
OTBEYaroIINe TpPeOOBAHUSIM 3a/1a4i, IPUMEHSTH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U TMOCTyJNaThl (U3NIECKUX TEOPHH MPHU KCIOJIH30BAHINA MATEMAaTUYECKUX METOOB
pelIeHusT 3aday, NPOBOAUTH pacdy€Tbhl HA OCHOBAHWHA HWMEKOIIMXCS JIaHHBIX,
AHAJIM3UPOBATh PE3YJNbTAThl U KOPPEKTUPOBATH METOABI PEIMIEHUS C YUYETOM
MOJIYYEHHBIX PE3yJIbTATOB;

pemiatb KayecTBEHHbIE 3a/aud, TpeOyrollue TNPUMEHEHUs 3HaHUM U3 pa3HbIX
pasnenoB Kypca (M3HWKH, a TAaKKe HMHTETpAIlid 3HAHWW W3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O0 IIMKJIA: BBICTPAUBATH JIOTUYECKYIO LEMOYKY PACCYKACHUN C
OMOpPOM HA N3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBJICHUS;
UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS [Js1 OOBSCHEHHS OCHOBHBIX MPHUHIMIIOB
paboThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB M TEXHOJIOTHYECKUX
MPOLIECCOB;

MPUBOJIUTH TMPUMEPHI BKJIAaJa POCCHUMCKUX W 3apyOSKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B 00bsICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTUM;



aHAJIM3UPOBAaTh M OLIEHUWBATh TIOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOM
JESITENbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU MPOLECCaMU, C MO3UIHIM
HKOJIOTUYECKOMN 0e30macHOCTH, peICTaBICHUM 0 palMoHaIbHOM
IPUPOONOIb30BAHUN, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUM JOCTHXKEHUNM HAYKH U
TEXHOJIOT Ul 1715 TalbHEHIIEro pa3BUTHsI Y€JI0BEUECKOTO OOIIECTBRA;

MPUMEHSTH PA3TUIHBIC CIOCOOBI PA0OTHI ¢ HH(pOPMAITHEH (PU3NIECKOTO COEePIKAHUS
C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHH, MpU 3TOM
UCIOJIb30BAaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTMM Il  TIOMCKa,
nepepaboTKM W TPeaAbsSBICHHUS Y4eOHOM W HAy4YHO-NOMYJSIpHOW uWHMOpMaIuHy,
CTPYKTypUPOBAaHUSI W HMHTEPIpEeTalud HMHGOPMAIMH, MOJTyYSHHON M3 Pa3IUYHbIX
MCTOYHUKOB, KPUTUYECKU aHAU3UPOBATH MOIyYaeMyl0 HHPOPMAIUIO U OLEHUBATh
e€ JIOCTOBEPHOCTh KaKk HAa OCHOBE MMEIOIMXCS 3HAHWM, TaK U HAa OCHOBE aHAJM3a
UCTOYHMKA UHPOpPMALIHH;

NOPOSBIATH OPraHU3allMOHHBIE W II03HABATENBHBIE YMEHHUS CaMOCTOSTEIBHOTO
NpHOOpETEHUs HOBBIX 3HAHMWA B IPOILIECCE BBHIMOJHEHHUS MPOEKTHBIX M Y4eOHO-
HCCJIeI0OBATEIBCKUX PadoT;

paboTath B rpyIilie C UCMOJHEHUEM PA3JIMUYHBIX COLIMAIBHBIX POJIEH, MIaHUPOBATh
paboTy TrpyMNIbl, PalMOHAILHO PACHpPEAEATh JACSATENbHOCTh B HECTAaHIAPTHBIX
CUTYallUsX, aIeKBATHO OLEHUBATh BKJIAJ] K&YKJAOTO U3 YUACTHUKOB IPYNIIbI B pELICHHE
paccMaTpUBAEMO MPOOIIEMBI;

OpOSBISITH MOTHBAaLMIO K Oynymiedl mnpodeccuoHanbHOM ESTENbHOCTH IO
CHEUUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOUIIS.
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