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PaGouasi nporpamma no ¢pusuke yriydjeHHoro yposus ajis 10-11-x kiaccos

ITosicHuTeILHAS 3aNIMCKA

Pabouas nporpamma o ¢u3nke Ha ypOBEHb CPEAHET0 00IIero oOpa3oBaHus s
obyuarommxcst 10—11-x knmaccoB MBOY «['umHazus» pazpaboTana B
COOTBETCTBHUH C TPEOOBAHUSIMU:

o ®enepanpuoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B
Poccniickon @enepannn»;

o npukaza Muno6puayku ot 17.05.2012 Ne 413 «O0 yTBepKACHUH
(benepabHOro rocyJapCTBEHHOr0 00pa3oBaTEIbHOrO CTaHAApTa
cpeaHero ooiiero oopa3oBaHus» (C U3MEHEHUSIMU, BHECEHHBIMU
npukazoM MunnpocsenieHust ot 12.08.2022 Ne 732);

« Tmpuka3za MunnpocgenieHus ot 18.05.2023 Ne 371 «O0 yTBepKaeHUU
benepanbHOi 00pa30BaTEIHLHON MPOrPaMMbI CPETHETO OOIIETO
oOpa3oBaHUs»;

o mpukaza Munnpocsenienus ot 22.03.2021 Ne 115 «O6 yTBepkaeHuu
[Topsinka opraHu3anuu U OCYIIECTBICHUS 00pa30BaTEeIbHON
JESITEIHHOCTH TI0 OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMam —
o0Opa3oBaTeabHBIM MPOrpaMMaM HaYaIbLHOTO OOIIEro, OCHOBHOTO OOIIETO
U CpeJHEro o0IIero 00pa3oBaHus;

 KOHIICNIMU NpenojaBanus yueonoro npeamera «dDuznkay;

o CII2.4.3648-20 «CaHUTapHO-3MIUAEMHUOJIOTMUYECKUE TPEOOBAHUSA K
OpraHu3alysIM BOCIHUTAHUS U O0yUEHHUs, OTAbIXA U 0310POBIICHUS JIETEN U
MOJIOZIEKIY, YTBEPKICHHBIX TOCTAHOBJIEHUEM TJITABHOT'O CAHUTAPHOTO
Bpaua ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'uruenn4eckue HOPMATUBBI U TPEOOBAHUS K
obecrieueHuIo0 0€30MacHOCTH U (M) 0€3BPEIHOCTH ISl YeJIOBEKa
(bakTOpOB cpesibl OOUTaAHUS», YTBEPKICHHBIX MTOCTAHOBJICHUEM TJIABHOTO
caHutapHoro Bpauda ot 28.01.2021 Ne 2;

¢ Y4eOHOrO IUIaHa CPEeIHEro O0IIero 0Opa30BaHus, YTBEPKIECHHOTO

npukazoM MBOY «I'umuazus» ot 31.08.2023 Ne 32 «O06 yTBEpKAeHUU

OCHOBHOHW 00pa3oBaTeIbHON IPOTPAMMBI CPETHETO OOIIETO

o0pa3zoBaHus;

dbenepanbHOl paboueil MporpaMmbl Mo yueOHOMY npeaMeTy «Dusnkar»

0a30BOro YpOBHSI.

Pabouast mporpamMma opreHTHpPOBaHA Ha 1EJIEBbIC MPUOPUTETHI,
chopmynupoBaHHbIe B penepanibHON paboueit mporpaMme BOCITUTAHUS U B
paboueit mporpamme Boctiutanuss MbOY «'umHazus».



[Iporpamma no gusuke yriryOiIeHHOro YPOBHS Ha YPOBHE CPEIHEr0 OOIIETo
oOpa3oBaHus pa3paboTaHa HA OCHOBE TIOJIOKEHHUI U TPeOOBaHUH K pe3ysibTaTam
OCBOCHHS OCHOBHOM 00pa3oBaTenbHOM mporpaMmsbl, ipecraBieHHbx B DI'OC
COO, a takxe ¢ yuetoM (enepanbHON paboyeit IporpaMMbl BOCIIUTAHUS U
KOHIISIIIINY TTpeno1aBanus yueOHoro npeamera «du3uka» B 00pa3oBaTeIbHBIX
opranuzanusax Poccuiickoin deaepanun, peain3yronmx OCHOBHbBIE
o0pa3oBareabHbIE MPOTPAMMBI.

Coneprkanue nporpaMMsl o (pU3MKe HarpaBiIeHO Ha POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MUpa oOydaromuxcsa 10—11 kmaccoB npu
oOydeHun ux (pusuke Ha yrayOJIeHHOM YPOBHE HA OCHOBE CHCTEMHO-
nesTenbHOCTHOTO noaxoAa. [IporpamMma o ¢usuke COOTBETCTBYET TPEOOBAHUSIM
OI'OC COO k m1aHUPYEMBbIM JINUHOCTHBIM, TPEAMETHBIM U METAIIPEAMETHBIM
pe3yibpTaTamM OOyYeHHs, a TAK)KE YIUTHIBAET HEOOXOIUMOCTh peaTu3aiiu
MEXIPEIMETHBIX CBS3eH (PU3UKH C €CTEeCTBEHHO-HAYIHBIMU YICOHBIMU
npeaMeTramu. B Hell onpeaensroTCss OCHOBHBIC 1IETM U3yYeHHs (PU3UKU Ha YPOBHE
cpeaHero o0mero oopa3oBaHus, TNIAHUPYEMbIE PE3yIbTaThl OCBOCHHS Kypca
(bU3UKH: IMYHOCTHBIC, METAMNPEIMETHBIC, MPEIMETHBIC (Ha 0a30BOM ypOBHE).

[Iporpamma no gu3uke BKIFOYALT:

o TUTAHUPYEMBIC Pe3yJbTaThl OCBOCHUS Kypca (U3UKK Ha Oa30BOM YPOBHE, B
TOM YHCJIC TIPEIMETHBIC PE3YJIBTATHI 110 TOJ1aM O0YUYEHUS;
o cojepxkanue yueOHoro npeameta «dusrkay no rogam oOydeHuUs.

duszrka Kak Hayka 0 Haubosee o0IMX 3aKOHAX MPUPOJIbI, BBICTYIIAsl B KAUE€CTBE
y4eOHOTO MPEeIMETAa B MIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA]] B CUCTEMY 3HAHUN 00
okpy>katomem mupe. [IIkonsHbIN Kype PU3UKH — CUCTEMOOOPA3YIONIUN IS
€CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEAMETOB, MMOCKOIBKY (U3UUECKUE 3aKOHBI
JIeKaT B OCHOBE TIPOIIECCOB U SIBIICHU, N3y4aeMbIX XUMUEH, OMOJIOTHEH,
dbusuyeckoii reorpadueit u actrpoHomueid. Mcnonb3o0BaHrue U aKTUBHOE
npuMeHeHue GU3NYECKUX 3HAHUN OIMpEIeseT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUH B cPpepe SIHEPreTUKHU, TPaHCIIOPTa, OCBOCHUS
KOCMOCQ, MTOJTy4YE€HUS HOBBIX MAaT€pHUAJIOB C 3aJJaHHBIMU CBOMCTBAMU U JIP.
N3ydenune ¢pu3uku BHOCUT OCHOBHOM BKJIaj] B (HOPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa 00ydaromuxcs, B GOpMUpPOBAHNE YMEHUN TPUMEHSThH
HAYYHBIH METO]I TO3HAHUS MPHU BHITOJHEHUU UMU YU€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kkypca ¢pu3uku 7151 ypOBHSI CpEAHEr0 0OIIEro 00pa30BaHUs MOJIOKEH
P WIIEH, KOTOPBIE MOYKHO paccMaTpUBaTh KaK MPUHIIUAIIBI €70 TTOCTPOCHUSI.

HI[GH OCIOCTHOCTH. B cootBeTcTBUM ¢ HEH KYpC ABJICTCA JIOTHYCCKH
3aBCPIICHHBIM, OH COACPKUT MATCpUaAJI U3 BCCX pa3aciioB (1)I/ISI/IKI/I,
BKJIFOYACT BOIIPOCHI KaK KHaCCquCKOﬁ, TaK 1 COBpCMeHHOﬁ (1)I/IBI/IKI/I.



Wnes renepanuzarnuu. B cooTBeTCTBUU ¢ HEM MaTepuan Kypca GU3NKH 00beIUHEH
BOKPYT (hM3UYECKHX Teopuil. BemynMm B Kypce sBiseTcss GopMUpOBaHUE
MPEICTABJICHUN O CTPYKTYPHBIX YPOBHSAX MaT€PUH, BEIIECTBE U MOJIE.

Wnes rymanntapusanuu. Ee peannsanus npeanonaraet uCIojIb30BaHue
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKON HAYKH, OCMBICJICHUE CBS3HM Pa3BUTHUS
(U3MKH ¢ pa3BUTUEM OOIIECTBA, @ TAKXKE C MUPOBO33PEHUECKUMU,
HPaBCTBEHHBIMH U1 SKOJIOTMUYECKUMHU MTPOOIEMAMHU.

Wnes nmpuknagHoi HanpaBiaeHHOCTH. Kypc dhu3uku mpeamnoaaraet 3HakOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUI0KEHUN N3YUCHHBIX
TEOPUH U 3aKOHOB.

WNnes sxonoruzanuu peanusyercs nocpeCTBOM BBEICHHUS JIEMEHTOB
coJiepKaHusl, TOCBSIICHHBIX IKOJIOTMYECKUM ITPoOIeMaM COBPEMEHHOCTH,
KOTOPHBIE CBSI3aHbI C PA3BUTHEM TEXHUKH U TEXHOJIOTHI, a TAK)Ke 00CYXKICHUS
po0JIeM palliOHATBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHIECKOM 0€301MacHOCTH.

Crep’HEBBIMU 3JIEMEHTAMU Kypca (PU3UKH Ha YPOBHE CPEIHETO OOLIEro
oOpa3oBaHus SABISAIOTCA (pu3znyeckue Teopur ((HopMUpOBaHKE MPEACTABICHUHN O
CTPYKTYpE NOCTPOECHUS (PU3HUECKON TEOpHH, PoJin (hyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJIE, TPAHULIAX
IPUMEHUMOCTH TEOPUH AJIsl ONIMUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-AeSTeTbHOCTHBIN MOAX0/] B Kypce (PU3NKU peaanu3yeTcs Npek]ie BCEro
3a CUET OpraHU3aINH dKCTICPUMEHTAILHON JACATEIBbHOCTH 00ydatonuxcs. J{ms
0a30BOT0 YPOBHSA Kypca (PU3HKU — 3TO UCHOJIb30BAHUE CUCTEMBI ()POHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJA00OPaTOPHBIX pabOT, KOTOPHIE B
nporpaMmme no Ppusrke 0ObeAMHEHBI B OOIIHNI CITUCOK YUYEHUUYECKUX
MpaKkTUYECKUX paboT. BriieneHue B ykazaHHOM NiepedHe J1abopaTOpHBIX padoT,
POBOJUMBIX ISl KOHTPOJIS ¥ OLIEHKH, OCYIIECTBIISIETCS] YYaCTHUKAMMU
00pa3oBaTeabpHOTO MPOLIecca UCXO0I U3 OCOOCHHOCTEN TIIaHUPOBAHUS U
ocHaieHus kabuHeta ¢pusuku. [Ipu 3ToM obecrieunBaeTcs OBJIaCHUE
00yJaronMMUCs YMEHUSIMU TTPOBOJIUTH KOCBEHHBIE U3MEPEHHUSI, UCCIIEIOBAHUS
3aBUCUMOCTEHN (PU3MUECKUX BEJIMYUH U TIOCTAHOBKY OMBITOB 110 TIPOBEPKE
MPEAJIOKEHHBIX THUIIOTES.

Bonbiioe BHMMaHUE yAeNsSeTCs PEIICHUI0 PACUETHBIX M KaU€CTBEHHBIX 3a11ad. [1pu
ATOM JJIsl PaCUETHBIX 3aJ1au IPUOPUTETOM SIBIISFOTCS 3a/1a4M C SIBHO 3a/IaHHOM
(bU3UYECKON MOJIEIIBIO, MTO3BOJISIONINE MPUMEHSTh U3yUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jiesia Kypca, TaK U UHTErpUpysl 3HaHUS U3
pa3HbIX pa3nenoB. JJis KaueCTBEHHBIX 3a]]a4 MPUOPUTETOM SIBIISIFOTCS 3aJ]aHUs Ha
00BsCHEHHE MPOTEKAHUs (PU3NUECKUX SIBJICHUM U MPOIECCOB B OKPY KaIOIIEH



KU3HU, TpeOyrolre BpIoopa GU3NIeCKOr MOJENH JIJIsi CUTYallMH MPAKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B cooterctBuu ¢ TpeboBanusmu GI'OC COO k matepruanbHO-TEXHUYECKOMY
o0ecreueHunto yuyeOHoro rnpoiiecca 0a30Bbli ypOBEHb Kypca (PU3UMKU Ha YPOBHE
cpenHero o01ero oopazoBaHus JOJIKEH U3y4YaThCsl B YCIOBUAX IPEIMETHOTO
KaOuHeTa (PU3UKU WIN B yCIOBUSAX UHTEIPUPOBAHHOTO KAOMHETA IIPEIMETOB
€CTECTBEHHO-HAy4YHOTr 0 II1KiIa. B kabnHeTe pu3nku JOIKHO OBITH HEOOXOAUMOE
nabopaTtopHoe 000pYyI0BaHUE ISl BHIIIOJHEHUS YKa3aHHBIX B IPOrpamMMe 110
bu3KKe yUSHUYECKUX MTPAKTUYECKUX PabOT M IEMOHCTPAIMOHHOE 000PY/I0BaHHUE.

JleMoHcTpanmoHHoe 000pyaoBaHuEe (POPMUPYETCS B COOTBETCTBUU C MPUHIIUTIOM
MUHHUMAaJIbHON JOCTATOYHOCTU U 00ECIIEYMBACT MOCTAHOBKY MEPEUUCICHHBIX B
nporpaMme no (Pu3MKe KIFYEBBIX IEMOHCTPAIUH ISl UCCIEA0BAHUS U3y4aeMbIX
SIBJICHUU U MPOIECCOB, SMIIMPUUECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX
TEXHUYECKUX MPUMEHCHUM.

JlaGoparopHoe 000py10BaHHUE ISl YYUSHHUECKUX IIPAKTHUECKUX paboT
dbopMupyeTCs B BUJIE TEMATUIECKUX KOMIUICKTOB M 00ECIIEYNBACTCS B pacyeTe
OJTHOTO KOMILJIEKTA Ha IBYX 00ydaromuxcs. TemMaTH4ecKne KOMITJIEKTHI
1ab0paToOpHOTO 000PYIOBAHUS JOKHBI OBITH IIOCTPOCHBI HA KOMIUICKCHOM
WCTIOJIb30BAaHUY aHAJIOTOBBIX U IIUGPOBBIX TPHOOPOB, & TAKIKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUIE [IU(POBBIX J1a0OPaTOPHUIA.

OCHOBHBIMH HCIIIMH U3YUCHUA (I)PISI/IKI/I B O6H1€M 06p&30BaHI/II/I SABJIAIOTCA:

dbopMHupoBaHUE UHTEPECA M CTPEMIICHUST 00YJAIONTUXCSI K HAYIHOMY
W3YUYCHUIO TTPUPOIBI, PA3BUTHE UX WHTEIUICKTYATbHBIX U TBOPUYECCKUX
CIIOCOOHOCTEI;

pa3BUTHE MPECTABICHUN 0 HAYYHOM METO/IE TIO3HAHUS U (hOPMHUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHpOBaHNE HAYYHOT'O MHPOBO33PCHHUS KaK pe3yibTaTa H3yICHHS
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
dbopMHupOBaHUE YMEHUH OOBSCHATDH SBICHHS C HCIIOJIb30BAHHEM
(bU3UYECKUX 3HAHUM M HAYYHBIX JI0KA3aTeIIbCTB;

dbopMupoBaHUe MPEICTABICHUIN 0 POTH (DU3UKH JIJIS PA3BUTHS JIPYTHUX
€CTEeCTBEHHBIX HaYK, TEXHUKH M TEXHOJIOTHA.

JlocTrkeHHe ITUX 1eNei 00ecednBaeTCs pEIICHHEM CIIeTyIONINX 3a7a4 B
npoiiecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeIHEro o0I1ero oOpa3oBaHus:

e TPHOOpPETEHUE CUCTEMBI 3HAHUN 00 00IMNX (HU3NISCKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUAX, BKIIFOYasT MEXaHHKY,



MOJIEKYJIAPHYI0 (DU3UKY, IIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U
AJIIEMEHTHI aCTPOPHU3UKH;

o (GopMHpOBaHHE YMEHUN MTPUMEHSITH TEOPETUUECKUE 3HAHUS IS
00BsiCHeHHS (PU3NYECKUX SBJICHUN B IPUPOJIE U IS IPUHATHUS
MMPAKTUYECKUX PELICHUN B MOBCEIHEBHOW KU3HU;

e OCBOCHHE CMOCOOOB pEIICHUS PA3IMUHBIX 3a]1a4 C SIBHO 3aJaHHOMN
(bu3nYecKoil MOJIENbIO, 3a]1a4, T0IPa3yMEBAIOIIUX CAMOCTOSITEILHOE
co3JlaHue PU3NUECKON MOJEIH, aICKBATHOW YCIIOBUSIM 3a]1auu;

o TOHMMaHUE (PU3NYECKUX OCHOB U MPUHITUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB Y TEXHOJOTMYECKUX MPOIECCOB, UX BIUSIHUSA HA OKPYKAIOILYIO
cpeay;

¢ OBJAQJICHHUE METOJIAMH CAaMOCTOSITEILHOTO IIJIAHUPOBAHUS U TIPOBEACHUS
(bu3HYEeCKUX SKCIEPUMEHTOB, aHAM3a U UHTEPIPETAMY UHPOPMALIUH,
ONPEAETIEHUS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

e CO3JAHHE YCIIOBUU Il Pa3BUTUSI YMEHUU MPOECKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

[Ipennmaraemelii B mporpaMMe 1o GU3HKe MePeUeHb Ja00PaTOPHBIX U
MPAKTUICCKUX PAOOT SBIAETCS PEKOMEHIOBAHHBIM, YUUTEIb JCIaeT BHIOOD
IIPOBEJICHUS JTAOOPATOPHBIX Pa0OT U OMBITOB C yYETOM HMHIUBHUIYJTbHBIX
0COOCHHOCTEH 00yYaIOIIMNXCS.

Jlnig peanu3anuy IporpaMMBbl UCIIONIB3YIOTCS YU€OHUKH, JOMYIIEHHBIE K
UCTIOJIb30BAHUIO MIPH PeaIM3alni UMEIOUTNX TOCYAapCTBEHHYIO aKKPEIUTAIUIO
o0pa3oBaTeNbHBIX IPOrpaMM HavyaJIbHOTO 0OIIEro, OCHOBHOTO OOIIEro, CpeaHero
00111ero 00pa3oBaHus OPraHU3AMSIMHU, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO
NEeATENbHOCTD, pUKa30M Munmnpocsemenus ot 21.09.2022 Ne 858:

o ®usuka, 10 xnacc/ Msakumes I'.4., byxosnes b.b., Corckuit H.H. ox
penaknueit [TapdenToeBoii H.A., AKimoHepHOE 00IIIECTBO
«3natensctBO "IIpocBemieHue »;

o @uswuka, 11 xnacc/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M. oz
penaxnueii [lapdentoeBoit H.A., AknimonepHoe 001IecTBO
«3narensctBo "[IpocBemienue »;

DNeKTpOHHBIE 00pa30BaTEIIbHBIE PECYPCHI, AOIMYIIEHHBIC K HCIIOJIb30BAHUIO TTPU
pealn3aiuy UMEIOIUX TOCYapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX
IPOrpaMM Ha4alIbHOTO 00IIEero, OCHOBHOTO OOIIET0, CPEHEr0 00IIero
oOpazoBanust nprukazoM Munnpocemenus ot 02.08.2022 Ne 653:

« Poccuiickas anextponHas mkosa — resh.edu.ru/subject/28/10/
« bubmmorexa matepuanoB @I'MC «Mos mkona —
lib.myschool.edu.ru/market



[Iporpamma 1o ¢wu3uke Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IMOJOKEHUH W TpeOOBaHUU K pe3ysbTaTaM OCBOCHHS
OCHOBHOW 00Opa3oBarenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
TakKe ¢ y4€ToM QenepaibHON paboueil mporpamMmsl BocnuTanus W KoHmenmmn
npenojaBanus yueOHoro npeamera «dusuka» B 00pazoBaTeIbHBIX OpraHU3aLUAX
Poccuiickoii ~ ®@enepanuu,  peaqu3ylOIIMX  OCHOBHBIE  00Opa30oBaTelIbHBIC
IPOrPAMMBI.

[Iporpamma no ¢usuke onpenensieT 00s13aTeNbHOE MPEIMETHOE COACPIKAHNUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/IesioB
y4eOHOro mpeaMeTa ¢ Yy4ETOM MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKH y4eOHOTO TpOIlecca, BO3PACTHBIX OCOOCHHOCTEH OOyYarOIIMXCA.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBleHUE O IENAX, COJACpXKaHUHU, O0OIIen
CTparerud OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYalOLIUMXCS CpEeACTBAMU
yueOHoro npeamera « Pu3nkay Ha yriiyOJI€HHOM ypOBHE.

Nzydyenne kypca ¢u3uku yriayOlIEHHOTO YPOBHS MO3BOJIAET pPEaln30BaTh
3a1auu MPOPECCUOHAIIBHON OpUEHTAIINH, HAMIPABJICHO HAa CO3JaHUE YCIOBUM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
00yYaroImuMcs, KOTOpbIE HEOOXOIUMBI [Jisi MPOJOJDKCHHUS O00pa3oBaHUS B
OpraHu3alusX MNpo(ecCHOHATBHOIO O0pa30BaHUS M0 Pa3JIMYHBIM  (PU3KKO-
TEXHUYECKUM U WHKEHEPHBIM CITCIIUATHLHOCTSIM.

B nporpamme 1o ¢u3MKe ONpeAeNsioTCs IIaHUPYEMble PEe3yIbTaThl
OCBOEHHMS Kypca (PU3MKU Ha YPOBHE CpPEHEro 0o0Iero oopa3oBaHus: JIUYHOCTHBIE,
MeTanpeJMeTHble, MpeaMeTHble (Ha  yrayoméHHom  ypoBHe).  Hayuno-
METOJ/IOJIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBAHMM K JIMYHOCTHBIM,
METAnpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaroIINXCsS, OCBOUBIIHUX
nporpaMmy 1o (QU3MKE HAa YpOBHE CpeAHero oOmero oOpa3oBaHus Ha
yIriyOJIE€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o Qu3uKe BKIIOYAET:

IUTAaHUPYEMbIE pe3ybTaThl OCBOCHHUS Kypca (U3MKH Ha yriyOa&éHHOM
YPOBHE, B TOM UHCJI€ NMPEAMETHBIE PE3YJIbTATHI 10 roj1aM 00y4EHHS;

cozepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o ¢Gu3HKe WMEET MPHUMEPHBIA XapakTep M MOXET OBITh
UCII0JIb30BaHa YUYUTEISIMU (PU3UKHU JUIsl COCTABIIEHUS CBOUX pabOUYHX MPOrpamMM.

[Tporpamma 1o ¢u3mKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEICH U
MPEIOCTABISET BO3MOXHOCTH [UJISl peau3alMi  Pa3IMYHBIX METOJIUYECKHX
MOJIXO/IOB K TMpernojiaBaHuio (U3MKU Ha YriayOJI€HHOM YpPOBHE MpH YCIOBUU
coxpaHeHus 00s13aTeIbHOM YacTH collep KaHus Kypca.



®duznka Kak Hayka o HaubOosiee OONIMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KayecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatonieM Mupe. LIIkonpHbII Kypc GU3HKK — cuCTeMOOOpa3youi
JUIS €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHMM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuzudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UMW AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUN ONpEeNeIwio XapakTep U OypHOEe pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, MOJIyYeHHs] HOBBIX MaT€pUajoB C 3aJaHHBIMH CBoiicTBaMu. M3yueHune
(GU3MKKM BHOCUT OCHOBHOM BKJIan B (OPMHPOBAHHE E€CTECTBEHHO-HAYyUYHOU
KapTUHBI MHUpa oOyuaromierocsi, B GOpMHUpPOBAHUE YMEHUN MPUMEHSATh HAayYHBIN
METO/] TO3HAHUS TP BHITIOJIHEHUU UMU YUEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca pu3HMKHN Ha ypOBHE CpeIHET0 00IIero o0pa3oBaHus MOJI0KEH
pAI uaen, KOTOpPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIIBI €70 OCTPOCHHUS.

Hoea yenocmnocmu. B COOTBETCTBUU C HEW KypcC SIBISETCS JIOTMUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEMl MaTepuan Kypca (HU3HKHU
o0beuHEH BOKpYr ¢u3MUeckux Teopuil. Bemymmm B Kypce sBIsSeTCA
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NOpeANoNaracT HUCIOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICICHUE CBS3H Pa3BUTHUSA
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMaMu.

Hoea npuknaonou nanpaenennocmu. Kypc pusuku yriry0i1EHHOTO ypOBHS
IpeanoiaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MIPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. [Ipm 3TOM paccmarpuBarorcs Ha
yYpOBHE OOIIMX MPEACTABICHU M COBPEMEHHBbIC TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanusyercs TIOCPEACTBOM BBEIACHUS JIIEMEHTOB
colepKaHUs, TIOCBSIIEHHBIX SKOJOTMYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKIEHUS
po0ieM pallioOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHME coJiepKaHusl MPOTPaMMBbI 10 (GU3UKE TOJDKHO OBITh MOCTPOEHO Ha
OPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxona. Jns ¢usuku peanuzanus 3TUX
MPUHITUIIOB 0a3UPyeTCsl HAa MCTOIB30BAHUH CAMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK
MIOCTOSIHHO JIeHCTBYIOIIEro ¢akropa ydeOHoro mporecca. s yrmyOnéHHOTO
YPOBHS — O3TO CHUCTEMAa CaMOCTOSITEIBHOTO YYEHHUYECKOrO OSKCIIEPUMEHTA,



BKJIFOYAIOUIETO (DpOHTaJIbHbIE YYEHHUECKHE OIBITHI I[P H3YYEHUH HOBOIO
MaTtepuaia, jabopaTopHble paboThl U pabOThl MpakTUukyMma. [Ipu 3TOM BO3MOXKHBI
IBa crmocoba peanu3anuy  (QU3MYECKOrO0 TpakTHKyma. B mepBoMm ciydae
NPaKTHKYM MpoBoauTcs aubo B koHue 10 u 11 kmaccos, mubo mocie mepBoro u
BTOPOTO TIONYTOAWN B KaXJIOM M3 O3THUX KiaccoB. Brtopoit cmocod — 310
UHTErpanus padoT NpPaKTUKyMa B CHUCTEMY JaOOpaTOpHBIX padoT, KOTOpbHIE
IPOBOJATCA B Mpolecce uzydeHus paznena (temsl). Ilpu stom mon paboramu
NPaKTHKyMa TTOHUMAETCsl CaMOCTOATEIbHOE HMCCIET0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 MOMIAaroBOil HHCTPYKIIHH.

B nporpamme 1o (¢u3Mke cucTeMa YYEHHYECKOrOo HSKCIEpHUMEHTa,
7a00paTOpHBIX padOT W MpaKTUKyMma MpPeACTaBlieHa €IMHbIM mnepeuyHeM. Bridop
TEMATUKU JI1 STUX BHUJOB YYCHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCS
y4acTHUKaMHU 00pa30BaTeIHHOTO MpoIecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUIAaHUPOBAaHMUST M OCHalleHusi kabunHera ¢usuku. [Ipm sToM oOecneunBaercs
OBJIaJICHUE OOYYaIOUIMMHUCS YMEHUSMU TMPOBOJUTH TNPSAMbIE U KOCBEHHbBIE
U3MEpPEHUs, UCCIEAOBAHUS 3aBUCHUMOCTEW (PU3MYECKUX BEIMYMH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHHWE YyAENAETCS PEIICHUIO PAcUETHBIX M KAa4eCTBEHHBIX
3apad. [Ipu aTOM Anst pacy€THBIX 3aa4 MPUOPUTETOM SBISIOTCS 33Jla4M C SIBHO
3aIaHHOM M HESIBHO 33JIaHHOW (PM3MUYECKOW MOJIEbI0, TO3BOJISIIOIINE MTPUMEHSTh
W3yYCHHBIC 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszfelia Kypca, Tak U
UHTETPHUPYS MPUMEHEHNE 3HAHUN U3 Pa3HBIX pa3aenoB. J[1s KauecTBEHHBIX 3ajad
IPUOPUTETOM SIBIISIIOTCA 3aJaHusi Ha OOBACHEHHUE/TIpe/icKa3aHhue MPOTEKaHUs
bu3nuecKuX SBICHUN U MPOIECCOB B OKPYXKAIOMIEH KU3HH, TpeOyrolue BpIOopa
bu3ryUecKoil MOJENH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUECHHI0 Y4eOHOro TMpolecca Kypc (PU3MKUA YrIyOJEHHOTO
YPOBHS Ha YPOBHE CpPEeIHEro 00I1Iero 00pa3oBaHus TOJKEH U3y4aThCs B yCIOBUIX
npeaMeTHoro kabwHera. B kaOuHeTe (U3WMKM JOHKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 00OpYyIOBaHUE JJsi BBHIMOJHEHHsI YKa3aHHBIX B Tporpamme IO
($u3KMKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX padbOT M pabOT MpakTHKyma, a
TaKXKe IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpallMoHHOEe  000pyZoBaHHE (OpPMHUpPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECNEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMmMe 1o (U3HKE KIIOUYEBBIX JEMOHCTpAIUi s
UCCIICIOBAHMSI ~M3yYaeMbIX SIBICHHMA ©  TPOIECCOB, OMIMPHUYECKHX U
($yHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pynOBaHHE JI YYEHUYECKUX MPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOecrneunBaeTcsi B pacuére



OJIHOTO KOMILJIEKTa Ha JAByX oOydJaromuxcs. TeMaThudeckre KOMIUIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TMOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U LU(POBBIX NPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BH/JIE IIU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMHU TIEJISIMU U3y4CeHHS GU3UKHU B 00111eM 00pa30BAHUH SIBIISIOTCS:

dbopMHUpoBaHHE UWHTEpeca M CTpEeMJICHUS OOydYarouuxcsi K HaydHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTUE WX HMHTEIUICKTyalbHbIX H  TBOPYECKHUX
CIIOCOOHOCTE;

pa3BUTHE TPEACTaBICHUI O HAYYHOM METOje MO3HaHus U (hopMHupoBaHHE
UCCIIEOBATEIBLCKOTO OTHOWICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTpOEHHUA MaTepuu U QyHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHrue YMEHUN OOBSACHSTH SBICHUS C UCIOIb30BaHUEM (U3UUECKUX
3HAaHUU U HAYYHBIX JI0KA3aTEIbCTB;

dbopMHUpoBaHUE TPEACTABICHUA O pONM (PU3UKK JJIs PA3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE pe/ICTaBICHUN 0 BO3MOXHBIX  cdepax Oynyien
po(ecCHOHaNBHON  ACATENBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHEHIeMy 00y4eHHUIO B 5TOM HalPaBJICHHH.

JlocTixkeHue 3TUX 1ielield oOecrieunBaeTCsl pPelIeHueM CIEAYIOIMNX 3a/1ad B
npoiiecce u3yueHus Kypca GU3uKd Ha YPOBHE CpeIHETO 00Iero oOpa3oBaHus:

IpUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpPHUAX,  BKJIIOYAs  MEXaHWKY,  MOJICKYJSIPHYIO  (U3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPUUKHY;

dbopMHUpOBaHUE YMEHHUM MTPUMEHATh TEOPETUUECKUE 3HAHUSA I O0BICHEHUS
bu3UYECKUX SIBJICHUM B MPUPOJAEC W JUIS MPUHATHUS MPAKTUYECKUX PEUICHUM B
MIOBCEHEBHOM JKH3HHU;

OCBOEHHE CIIOCOOOB pEIICHHs Pa3WYHBIX 3aJad C SBHO 3aJaHHOU
dbu3nyueckoil MOJENbI0, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSITEIHLHOE CO3JaHUe
bu3nueckoil MOJENH, aJeKBaTHOW YCJIOBUSIM 3a/layd, B TOM YHCIE 3aJia4y
UHKEHEPHOT'O XapaKTepa;

NOHUMaHWe (U3UYECKUX OCHOB M MPHUHIUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOLLYIO CPELY;

OBJIAJICHUE METOJIaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUSI W TPOBEACHUS
Gu3MUEeCKUX HSKCIEPUMEHTOB, aHalIM3a W HMHTEpIpeTanuud HH(opManuu,
onpeaeneHus: JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJOBHM JUISI PAa3BUTHS YMEHHUM NPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BUTHE MHTEpeca K chepaM npodheccuoHaATBHOM ASSTENbHOCTH, CBI3AHHOU
¢ (hU3UKOI.

B cootBerctBun ¢ tpebdoBanusmu PI'OC COO yrinyOn€HHbIA YpOBEHb
u3ydeHus yuyeOHoro mpeamera «®dusmkay Ha YpOBHE CpEIHET0 O0OIIero
oOpa3zoBanusi BbIOMpaeTcs OOYYaAIOMIMMHUCS, TUIAHUPYIOIIUMHU TPOJIOJDKEHUE
00pa3oBaHusl MO CMENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOaéHHBINM ypOBEHB) HA YPOBHE CPEAHETO 0OIIEro
obpazoBanust orBoauTcst 340 yacos: B 10 kimacce — 170 yacoB (5 yacoB B HENENIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEACIIO).

[Ipennaraempiii B mporpamMme 1o ¢uU3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
IPOBEICHUs JTA0OPATOPHBIX PabOT M OMBITOB € YYETOM HMHAWBUAYAIbHBIX
0COOEHHOCTEHN 00yYarOIIMNXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Pa3znes 1. Hay4Hnblii MeTOA 1O3HAHUS IPUPOABI.

®duszuka — pyHIaMeHTanbHasg HayKa o npupoje. HayuHslid MeTo mo3HaHus U
METO/IbI UCCIIEIOBAHUS (PUBNUECKUX SABIICHUH.

DKCIepUMEHT U TEOpHsl B Ipolecce Mo3HaHus npuponsl. Habmionenue u
SKCIIEPUMEHT B (pU3HKeE.

Cnoco0Obl u3MepeHus: (U3MYECKUX BEIMYMH (AHAJIOTOBbIE W LHU(POBHIE
U3MEPUTEIIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TaATYUKOBBIE CUCTEMBI).

[TorpemnocTrt  w3MepeHwit  Qusnyeckux BenuuuH  (aOCONMIOTHAsT U
OTHOCHTEJIbHAS).

MopenupoBanue (pU3MYECKUX SBJICHUM M MPOLIECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEpPNIOE TENO, HJealbHAsl KUJKOCTh, HWJCAJIbHBIA Ta3, TOYCUHBIN
3apsan). ['unore3a. @U3nyecKuil 3aKOH, TPaHULBI €ro NpuMeHUMocT. Pusnueckas
TEOPHS.

Ponp u mecro ¢usuku B (GOpMHUPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI
MHUpa, B MPAKTUYECKOUN 1€ATEbHOCTH JIFOICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

N3mepeHne cuwibl TOKAa W HalpsDKEHUS B IENM INOCTOSHHOIO TOKAa MpHU
MOMOIIIM aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ Lu(poBoi naboparopueit no ¢usuke. [Ipumepsl usmepenus
(U3HYECKUX BEIMYMH IIPU MOMOIIN KOMIIBIOTEPHBIX JaTYHKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe aBukeHUE. OTHOCHTEIBHOCTh MEXAaHUYECKOTO JBHYKEHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a1a4 MEXaHUKH.

Pannyc-BekTop MaTepHaqbHOM TOYKHM, €ro MIPOEKIMH Ha OCH CHCTEMBI
KoopauHat. Tpaekropus.

Ilepemenienue, CKOpOCTh (CpelHssE CKOPOCTb, MIHOBEHHAsi CKOpPOCTb) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIHMH HAa OCH CHUCTEMbl KOOPJIMHAT.
CiioxeHne nepeMenieHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHHE. 3aBUCHUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEpPUAIBHON TOYKHA OT BPEMEHHU U MX
rpauKu.

CBobOonHOE majeHue. YCKOpeHue cBOOOIHOro majeHusd. J[BuxeHue Tena,
OpOILIEHHOI0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M
YCKOpPEHUS MaTepualbHON TOYKU OT BPEMEHH U UX TPaPUKH.



KpuBonuuennnoe  aBuxkeHue. JIBMKeHME  MaTrepualbHOM TOYKM 11O
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. llepuoa u yactora oOpalleHus.
[{enTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHI€HLUUAIBLHOE) U IMOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHuyeckre yCTpPOICTBA W TEXHOJIOTMYECKHE MPOLECCH: CIUIOMETD,
JNBIKCHUE CHApSANIOB, LIEMHbIE, MIECTEpEHYATBIE U PpPEMEHHBIE TEepenaydd,
CKOPOCTHBIE JIUPTHI.

Jemoncmpayuu.

Mogens cuctembl OTCUETA, WILTIOCTPAIUMs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

CriocoObl uccie10BaHusl IBHXKCHHIM.

WnnmrocTpanust npeaenbHoro nepexo/ia i 3BMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGnronenue nBukeHus Ttena, OpPOIIEHHOrO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hanpasnenue ckopocTu npu ABUKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTeW, TPACKTOPUH, CKOPOCTEH NBUKEHUS OJHOTO U TOTO K€
T€Ja B PA3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

N3ydenune HEpaBHOMEPHOTO JBUXKEHHS C IIEJIbIO OMPE/IeNICHUs] MTHOBEHHOM
CKOPOCTH.

N3Mepenue yckopeHus Mpu NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUHU
110 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHM IMIPU PABHOYCKOPEHHOM
JBU>KECHUU.

HN3mepenue YCKOPEHHUS CBOOOJTHOTO MaJACHUS (pEKOMEHJ0BAHO
UCIOJIb30BaHuE IIU(GPOBOIL TabopaTOpUN).

N3ydenue paBwKeHHs Tena, OpOIIEHHOTO Topu3oHTanbHO. IIpoBepka
TUTIOTE3bl O TMPSMOW MPONOPLUHMOHATIBHOM 3aBUCHUMOCTH MEXIY JaIbHOCTHIO
MOJIETAa U HAYaJIbHOM CKOPOCTHIO TENA.

N3ydenune IBHXKEHUS Tejla MO OKPYXHOCTH C IOCTOSSHHOM MO MOZYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja oOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



[IepBpii 3akoH Hprorona. MHepumanbHble cuctembl oTcyéra. [IpuHIMD
otHocutTenbHOCTH ["anmunes. HeunepuuanbHbie cucTteMbl oTcuéra (OmpenesieHue,
IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepro3uiuy CUil.

Bropoii 3akoH HeroTOHA 1151 MarepuaibHOU TOUYKHU.

Tpernii 3ak0oH HproTOHA 1151 MaTepranbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTECHUSI. OJKBUBAJICHTHOCTh T'PaBUTALMOHHON W
WHEPTHON MacCCBI.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOAHOTO MaJICHHUs] OT BBICOTHI
HaJl TOBEPXHOCTHIO TUIAHETHI M OT Treorpaduueckoil mUpoThl. [IBrkeHue
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tenma. Bec Tema, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHsSI CKOJBKEHHS W CUJIa TPEHUS
nokosi. Koaddunment tpenus. Cuiia COMpOTHUBICHUS TMPU JBWKEHUU Tela B
KUJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKEHHUS.

Hasnenue. ['mapocrarnueckoe nasinenue. Cuiia Apxumena.

TexHn4eckne yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: MOIAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHHKOB.

Jemoncmpayuu.

Habmronenue nBrXeHUs TeJ B MHEPIUATIBHBIX U HEMHEPIUAIBHBIX CHCTEMax
OTCYETA.

[IpyuHIIMIT OTHOCUTEIBLHOCTH.

Kauenne pnByx UOWIMHAPOB WM ILIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPIIUATBHON CUCTEMBI OTCUETA.

CpaBHEHUE  PaBHOACHCTBYIONIEHM  NPUIOXKEHHBIX K TEIy CWI C
MIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHNUE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHUKAIOIIKUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3MepeHne macc o B3aMMOIECHCTBHUIO.

HesecomMocTs.

Bec Tena npu ycKkOpeHHOM NOABEME U AJCHUM.

[HenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CHIT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepeHne paBHOJAEHCTBYIOIIEH CUJI TIPU JABMKEHUHU OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[IpoBepka THUIOTE3BI O HE3aBUCUMOCTH BpPEMEHH [IBIDKCHHUS Opycka 10
HAKJIOHHOM IIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MAaCCHI.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMarii.

N3ydyeHne ABUKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTON yepes
JErKuit OJIOK.

N3mepenne xoddduiinenTa TpeHHUS MO BEIWYUHE YTIOBOro kKoddduimenta
3aBucuMoctu Fy(N).

Uccnenosanue aBvkeHus: Opycka Mo HAKJIIOHHOM TJIOCKOCTH C NMEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSL.

N3yuenne nBukeHuUs rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomoTHo TBEpHoe Teno. [locTymarenbHoe W BpallaTeabHOE JBUXKEHUE
TBEPAOro Tena. MOMEHT CWIBI OTHOCUTEIIBHO OCH BpaiieHus. I[limedo cuibl.
Cnoxenue cuil, MPUWIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TEA.

VYcroitunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOE PAaBHOBECHE.

TexHuyeckre yCTpOWCTBA W TEXHOJOTHYECKUE IPOLECCHI: KPOHILITEWH,
CTPOUTEIIBHBIN KpaH, peIETYaThie KOHCTPYKLIMH.

Jemoncmpayuu.

VY ci1oBusl paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

HccnegoBanue ycinoBuil paBHOBECUS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAILICHUS.

KoncTpynpoBanue KpOHIITENHOB U PACYET CUII YIIPYTOCTH.

N3ydenune ycTOMUUBOCTH TBEPAOTO TENA, UMEIOILIETO TUIOMIAb OMOPBHI.

Tema 4. 3axonvl coxpanenus 6 MexaHuke.

Nmnynbc maTepuaabHON TOUYKH, CHCTEMBI MaTEpUaAIbHbBIX TOUEK. L{eHTp Macc
CHUCTEMBI MAaTEpPUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynibe cHiibl 1 U3MEHEHHE UMITYJIbCA TeJa.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBHKEHHUE.

MoMeHT umIynbca MarepualbHOM TOukHW. IlpencraBieHne o0 COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHbBIX MOJIAX.

PaGora cunpl Ha MaJloM M Ha KOHEYHOM TniepemerneHuu. I 'paduueckoe
npeAcTaBieHUe pabOThl CUIIBI.

MOILIHOCTh CHUJIBI.

Kunetnueckass sHeprus MarepuaibHOW TOYkd. Teopema 00 W3MEHEHUU
KUHETUYECKOW SJHEPTUU MATEPUATIBHOU TOUKHU.



[loreHunanbHple W HENOTEHIMAJIbHbIE CUibl. lloTeHIManbHas >Heprus.
[ToTennmanbHas 3Heprusi ynpyro nepopmupoBaHHOM mpyskuHbl. [loTeHnnanpHas
SHEprus Tena B OJHOPOJHOM IpaBUTALMOHHOM mnoJje. lloTeHunanbHas sHeprus
Teda B TPAaBUTALIMOHHOM I0JI€ OJTHOPOJIHOTO I1apa (BHyTpH U BHe miapa). Bropas
KOCMMYECKAst CKOPOCTb. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAJIBHBIX CHJI C HM3MEHEHHEM MEXaHWYEeCKON
SHEPIUU CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUYECKON YJHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyIUn [ WICAUIBHOM KUJIKOCTH KakK CIIEICTBHE 3aKOHA
COXpaHEHHSI MEXaHUYECKON IHEPIUN.

TexHuyeckre yCcTpoMCTBA M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHUCTONET, THUPOCKON, (QUIypHOE KaTaHHE Ha
KOHBbKax.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE nBMXKEHNE.

HN3mepenne MOIHOCTH CHJIBL.

W3meHeHue 3Hepruu Tena npu COBEPILIEHUH PadOTHI.

B3auMHble mnpeBpanieHHs] KMHETUYECKOW W ITOTCHIMAJIbHOW JHEPTHM NPHU
JNEUCTBUU HA TEJIO CHIIBI TSYKECTH U CUIIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOHOM MaJCHUU.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKkym.

N3mepenne nmnyiibca Tena no TOpMO3HOMY ITyTH.

N3mepenne cumbl TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOMIS W MOIIHOCTU
CHUJIBI TSTH.

CpaBHEeHHE H3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccnenoanue coXxpaHeHHUs UMITYJIbCA ITPU yIPYTOM B3aUMOJEHCTBUH.

N3mepenre KNHETHYECKON SHEPTUHU TeJla IO TOPMO3HOMY IYTH.

CpaBHeHME U3MEHEHUsI TOTEHIIMAIBHOW YHEPTUU MIPY>KUHBI ¢ pabOTOM CHIIBI
TPEHUSL.

Omnpenenenne pabOThl CUJIBI TPEHUS MPU ABUKEHUU Tejla MO HAKIOHHON
IIJIOCKOCTH.

Pa3znen 3. MoJsekyasipHas pu3uKa U TEPMOAUHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu.

OCHOBHBIE TOJOXKEHUS MOJEKYJIsIpHO-KuHeTnyeckon Teopun (MKT), wux
onbiTHOe oOocHoBanue. Juddy3us. bBpoyHOBCKoe JBIXKEHHE. XapakTep
JBW)KEHHUSI M B3aMMOJECWCTBUS 4YacTUL BellecTBa. MoOJEenu CTpPOEHUs TIa3oB,
KUIAKOCTEH U TBEPABIX TE€N M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE JITHX



mozeneil. Macca u pasMepbl Mosekyd (atomoB). KonauyecTBO BeliecTBa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. lllkana
temneparyp Llenscus.

Mojenp uaeanbHOro ra3a B MOJEKYJSIPHO-KHHETUYECKONW TEOPUU: YaCTULbI
rasa JIBUKYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MeHneneeBa—Knanelipona. AOcomoTHAs
temrneparypa (mkaia temrneparyp KenbBuna). 3akon JlanpToHa. M3ompoiiecchl B

UJeaTbHOM Tra3e C IOCTOSIHHBIM KOJIMYECTBOM BellecTtBa. [ 'paduueckoe
MIPEICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBJICHUEM M  CpPEAHEH  KUHETUYECKOW  HSHeprueiu
MOCTYNAaTEIBLHOTO TEIJIOBOTO JBHXEHUS MOJEKYJ HJICAIBHOTO raza (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UICATIBHOTO Ta3a).

CBs13b a0CONIOTHOM TeMMepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpeTHEN
KUHETHUYECKOW SHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHIL.

TexHu4yeckre yCTPONCTBA W TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapoMeTp, MoTyuYeHHe HaHOMAaTEPUAJIOB.

Jemoncmpayuu.

Mojenu 1BUKEHUS YaCTUL BEIIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buaeopomnuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JIBHXKCHUSI.

Juddy3us :KUIKOCTEN.

Mopgaens onbita [ITepHa.

[IputsxeHne MOIEKyJI.

Moaenu KpucTauInuyeCKuX pemETOK.

Habnronenue u uccineoBanue U30MpoIIeCCOB.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HccnegoBanue mporecca yCTAHOBJIEHHsS TEIUIOBOTO PABHOBECHS IIPHU
TeII000MeHEe MEXKTy TOpsSUeH 1 XOJIOAHOM BOIOM.

N3ydenune wu3oTepMudecKoro rmpoiecca (PeKOMEH0BAaHO HCIOJIb30BaHUE
uudpoBoii 1abopatopun).

N3yuyeHnne n30XopHOTO Mporecca.

N3ydenune nzobapHOTO MpoIecca.

[IpoBepka ypaBHEHUS COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T/]) cucrema. 3amaHue BHEIMIHUX YCIOBUM IS
TEPMOJIMHAMHYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpol
TEPMOJIMHAMHUYECKOW CUCTEMBI KAK CPEIHUE 3HAYCHHS BEJIMYHUH, OINUCBIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauamo TepmoamHaMuku. (CaMONpOU3BOJIbHAS — PEAKCaLIMs
TEPMOJUHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mojenb uI€AIbHOTO Ta3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHUM:
ypaBHeHHe MenaeneeBa—KitaneipoHa U BBIpaXEHUE ISl BHYTPEHHEH JHEPTHM.
VYci10BUs IPUMEHUMOCTH 3TOM MOJEINIH: HU3Kasi KOHUECHTPAalWs YaCTHULl, BBICOKHE
TeMIeparypbl. BeipaxkeHue 1uisi BHyTPEHHEW dHEPTUU OJHOATOMHOTO MEaJIbHOIO
rasa.

KBazucratnueckne u HECTATUYECKUE MTPOLIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMUKe. Beraucienne paboTsl 1o rpaduky
npouecca Ha pV-auarpamme.

Teronepenaya  kak  cnoco0  M3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMMYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOIHOCTD, U3TyUYCHUE.

KomnuectBo Temmorel. TemnoéMkocTs Tela. YAenpHas HW MOJSpPHAS
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maitepa. YaenpHas TEIUIOTa CrOpPaHUs
ToruiuBa. Pacu€r konmMuecTBa TEIUIOTHI Mpu Temnonepenaye. I[lonsrue o0
aauabaTHOM IpoIlecce.

IlepBblii 3aKOH TEpMOAMHAMMKH. BHyTpeHHsAs odHeprusa. KommuecTtso
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHHUS  BHYTPEHHEH  DHEpruu
TEPMOJNHAMHUYECKON CUCTEMBI.

Bropoli 3akOH TEpMOJMHAMUKH JUISI PABHOBECHBIX IIPOLIECCOB: 4Yepe3
3aJIJaHHOE€ PABHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CHUCTEMBI IPOXOJHUT
€AMHCTBEHHAs aguadarta. AOCONIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOAMHAMMKHM JUISI HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOYKHO TIEpe/iaTh TEIIOTY OT 0oJiee XOJIOHOTO Teja K Oojee HarpeToMy 6e3
kommneHcanuu (Knaysuyc). HeobpatumMocTs IpUpOIHBIX MPOIIECCOB.

[Tpunuune! nevicteus TeroBbix MamuH. KII/I.

Makcumansnoe 3Hauenue KII. [ukn Kapno.

DKOJIOTUYECKHUE ACTIEKTHI UCITOJIb30BAHUS TEIUIOBBIX ABUrareneci. TeroBoe
3arpsA3HEHHUE OKPYKAIOIIEN CPEIbI.

TexHnueckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJIOIUIbHUK,
KOHJIUIIMOHEP, AW3ENIbHBIM W KapOWOpaTOpHBIM ABUTraTENIU, mapoBas TypOuWHA,
IOJIyYEHUE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOJOB C
MCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIIM3AIMs OMOOPTraHUYECKOTO TOTIUBA /IS
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenune Temmneparypsl pu aanadbaTtndeckoM paclIupeHUN.

Bo3znymHoe oruuso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.



Crioco0Obl U3BMEHEHHS! BHYTPEHHEH SHEPTHH.

UccnenoBanue annadbaTHOTO Ipoliecca.

KomnbroTepHble MOAENH TEIIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

N3mepenue yaenpHOM TENI0EMKOCTH.

Uccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO IpoLiecca.

N3ydeHune B3aMMOCBSI3U DHEPIUU MEKMOJICKYISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUTICHUS HKUJKOCTEH.

Tema 3. Acpecammnivie cocmoanusa eéewyecmea. Pazosvie nepexoowvl.

[TapooGpazoBanue u kKoHaeHcalusi. VMcnapenwe u KumneHue. Y enbHas
TeIJI0Ta mapooOpa3oBaHUsI.

HacelllienHble W HeEHaAChINEHHbIE mapbl. KauecTBeHHas 3aBUCHUMOCTh
MJIOTHOCTH M JABJIEHHUS HACBIIIEHHOTO Mapa OT TEMIIEpaTyphl, UX HE3aBUCUMOCTh
0T 00BbEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUTICHUS OT JABICHUS
B KUJKOCTH.

Brnaxnocth Bo3yxa. AOGCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Tsépmoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
KpuctaiioB. IlnaBieHne W Kpuctaimu3anus. YJIeJIbHas TEIUIOTa IUIABJICHUS.
CyOaumarus.

Hedopmanuu TBEpOrO Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmanuii.

TennoBoe paclIUpEeHUE KUIKOCTEH U TBEPIBIX TEI, 00BEMHOE M JIMHEWHOE
pacipenne. AHTapMOHHM3M TEIUIOBBIX KOJIEOAHUN YaCTHUI] BEIIECTBA KaK MPUYUHA
TEIJIOBOTO pacUIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[TpeoOpa3zoBanue s3HEpPrUM B Pa30BbIX NMEPEX0OIAX.

YpaBHeHuE TEMIOBOTO OanaHca.

[ToBepxHocTtHOe HaTsKeHHE. KO3 (GUIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsapusie apnenus. JlaBiaeHue noa UCKPUBIEHHONW MOBEPXHOCTBIO KUJKOCTH.
®opmyiia Jlamaca.

TexHuyeckre yCTPOMCTBA U TEXHOJOTMYECKUE TPOILIECCHL:  KHUIKUE
KPUCTAILIbI, COBPEMEHHBIE MaTepUAJIbI.

Hemoncmpayuu.

TemnnoBoe pacurpeHue.

CBoiicTBa HACBHIILICHHBIX TTAPOB.

Kunenue. Kunienue npu noHMKE€HHOM JaBJICHUU.

N3MmepeHue cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnBbITHI C MBUIBHBIMY TUIEHKAMM.

CmauuBaHue.



KanunnspHsie siBneHus.

Monenn HEHbPIOTOHOBCKOM JKHIKOCTH.

CnocoObl U3MEpEeHUs BIaKHOCTH.

Hccnenopanne HarpeBaHus Y IUIABJICHUS KPUCTALNINYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Habmronenue mansix nedopmarmii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmMuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.

N3mepenne yaenpHON TENIOTHI IJIABJICHUS JIbAA.

N3yyeHne CBOKCTB HACBIILIEHHBIX TAPOB.

N3mepenne aOCOMOTHOM BIAXKHOCTH BO3AyXa M OIIEHKAa Macchl MapoB B
NIOMEUIEHNUH.

N3mepenue ko3¢ duiieHTa moBepXHOCTHOTO HATSHKCHUSI.

N3smepenune monyns FOnra.

HccnenoBanne 3aBUCUMOCTH  AepopMaluy pe3MHOBOro obpasma  oT
IIPUJIOKEHHOM K HEMY CHUJIBI.

Pa3znen 4. JaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe noJe.

OnekTpu3anus Tel U €€ MposBICHUS. ONEeKTpudeckuid 3apsa. /IBa Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOOHWKHM, MAUDIIEKTPUKH U MOJYINPOBOIHUKH.
DJIEMEHTapHBIM JJIEKTPUYECKUNM 3apsifl. 3aKOH COXPAHEHHUs DIECKTPUYECKOIO
3apsna.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsasl. 3akoH KynoHa.

Onextpuyeckoe noJie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpspk€anocts  anexkTpudeckoro  mons.  [IpoOubeiii  3apsa.  Jluaum
HaIpPSHKEHHOCTH 3JIEKTPUYECKOTO 1MoJs. OJHOPOIHOE IIEKTPUUYECKOE MOJIE.

[ToTeHIMaNbHOCTh JJIEKTPOCTATUYECKOIO IMOJA. Pa3HOCT NMOTEHIMATIOB M
HarnpsbkeHue. [loteHnumanpHas dSHeprus 3apsga B IJIEKTPOCTATUYECKOM IOJIE.
[ToreHuman snekTpocTaTtuueckoro noist. CBsI3b HANPSHKEHHOCTH MOJIA U PA3HOCTH
NOTEHIIMAJIOB JUJISl  AJIEKTPOCTATUYECKOro TMois (Kak OJHOPOJHOrO, TaK U
HEOJHOPOHOTO).

[IprHIMI CynepnoO3ULIAN dJIEKTPUUECKUX TOJIEN.

[Tone toueunoro 3apsga. [lome paBHOMepHO 3apspkeHHOU cdepol. [lone
PaBHOMEPHO 3apsKeHHOro mo o00béMy mmiapa. Ilosme paBHOMEpPHO 3apsiKEHHOM
OECKOHEUYHOM TUIOCKOCTU. KapTuHbBl JMHUN HaNpsHKEHHOCTH HJTHX TOJEd U
SKBUITOTCHIIMAIBHBIX IOBEPXHOCTEN.

IIpOBOJHMKH B AIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHUS 3aPsI0B.

JIMDNEeKTpUKH B DJIEKTPOCTATUYECKOM  IIOJIE. Judnexrpruyeckas
IIPOHUIIAEMOCTH BEIIECTBA.



Konpencatop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeTMHEHNE KOHIEHCAaTOpOB. [locnenoBaTrenpbHOe coeqUHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHIEHCaTopa.

JIBM>KEeHME 3apsSyKEHHOM YaCTULIBI B OJTHOPOITHOM 3JIEKTPUUECKOM TOJIE.

TexHuueckre yCTpPONCTBA M TEXHOJOTMYECKHE MPOLIECCHI: 3JIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATUYECKAasl 3alllUTa, 3a3€MJICHHE 3JIEKTPOnpHOOpOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Hemoncmpayuu.

YCTpONCTBO U IPUHIIUII IEMCTBUS DJIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIIaPUKOB.

DIIEKTPUYECKOE TOJIE JIBYX 3aPSKEHHBIX TIACTHH.

Mopensb snekTpoctatudeckoro reueparopa (Baun ae I'paada).

[IpOBOIHUKH B AJIEKTPUUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

Y CTpOoNCTBO 1 AEUCTBUE KOHJAEHCATOPA TOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTU ILIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXKAY HUMH U IUIEKTPUUIECKOW NPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCaTopa.

3apsiaKa v pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKkym.

OueHka cuil B3aUMOJICUCTBUS 3apsKEHHBIX TEJl.

HaGnronenue npeBpaiiieHust SHEPTUH 3apsKEHHOTO KOHJIEHCATOPa B SHEPTHIO
U3JIyYEHUS CBETOANO/IA.

N3ydenre npoTeKaHusi TOKa B LIENH, COJCPIKAILIECH KOHIEHCATOP.

Pacnipenenenune pa3HOCTHU MTOTEHIMAJIOB (HampsKEHUs ) npu
MIOCJIEIOBATEILHOM CO€IMHEHUHU KOHJIEHCATOPOB.

Uccnenosanue pa3psaa KOHJIEHCATOPA YEPES PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcioBusi CymecTBOBaHUSL MOCTOSHHOTO AJIEKTPUYECKOro TOKa. McTOUHMKM
toka. Hanpsikenue U u DJ1C é&.

3akoH OMa J1J1g ydacTKa LeIu.

DIIEKTPUUECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COINPOTHUBIICHUSA
OJHOPOJHOTO MNPOBOJHUKA OT €ro JUIMHBI U IUIOMAAXA ITONEPEYHOrO CEUYCHHS.
VY nenpHOE CONMPOTUBIICHUE BEIIECTBRA.

[TocnenoBarenbHOE, MapajuieIbHOE, CMEIIAHHOE COEIUHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBiéHHBIX dekTpuueckux 1enei. [IpaBmia Kupxroda.



Pabota snexrpuyeckoro Toka. 3akoH [xoyns—JIenna.

MOIIHOCTh 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BblJEJIsieMas Ha
pe3ucTope.

DOJIC m BHYTpEeHHEE COIPOTUBICHHWE HCTOYHHMKA TOKa. 3akoH Oma g
MOJTHON (3aMKHYTOM) 92JIEKTpUYECKOW I1enyd. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3ambikaHue.

Konnencarop B 1ienu mocTOSIHHOTO TOKA.

TexHuyeckre YCTpPOMCTBA W TEXHOJOTHMYECKHUE TMPOIIECChI: aMIepMeTp,
BOJIbTMETP, PEOCTAT, CUETUUK IICKTPUUECKON SHEPTHUU.

Hemoncmpayuu.

N3mepenune cuiibl TOKa U HAPSIKECHUSL.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINpPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh COINPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIA TN TTONIEPEYHOTO CEYEHHUS U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT COMPOTHUBJICHUS MPU TOCTOSSHHOM
HaIPSHKEHUH.

[Ipsamoe uzmepenue IJIC. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Cnoco0bI coeTMHEHUsT UCTOYHUKOB Toka, DJIC OGaTapeii.

Hccnenoanue pa3HOCTH MOTEHIIMATIOB MEXKY IMOJIOCAMH MCTOYHUKA TOKa
OT CWJIbI TOKA B IIEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

Uccnenoanne cMEMaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenune yaenbHOro CornpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTU CWJIBl TOKAa OT HANPSKEHUS IS JIAMITBI
HaKaJIMBaHUSI.

VYBenuueHue npejena u3MepeHus amnepMeTpa (BoJIbTMETpa).

N3amepenune 3/1C 1 BHYTPEHHETO COTPOTUBIICHUSI UCTOUHUKA TOKA.

Uccnenosanue 3aBucumoctu DJ]C rambBaHUYECKOTO 3JIEMEHTa OT BPEMEHHU
IPU KOPOTKOM 3aMbIKaHUH.

Uccnenoanue pa3HOCTH MOTEHIIMATIOB MEXKY MOJKOCAMH UCTOYHMKA TOKa
OT CWJIbI TOKA B LIEIH.

HccnenoBanue 3aBUCUMOCTHU MOJE3HOM MOITHOCTH MCTOYHUKA TOKA OT CHJIbI
TOKA.

Tema 3. Toku ¢ pa3nuunsix cpeoax.

DJNIeKTpUYeCcKasi MPOBOJUMOCTb  PA3IUYHBIX  BEIIECTB. JJIEKTPOHHAs
MPOBOJAMMOCTh TBEPABIX METAIIOB. 3aBUCHUMOCTh CONPOTUBIICHUS METAIOB OT
temneparypbl. CBEpXIIPOBOIUMOCTD.



DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA ANEKTPOHHBIX ITYyUYKOB.

[TonynpoBOIHUKH. CobcTBeHHas u pUMeECHast IPOBOJIMMOCTh
noJynpoBoHUKOB. CBoMCcTBa p—n-niepexoaa. [lomynpoBoHUKOBBIE TPHUOOPHI.

DIJIEKTPUYECKUM TOK B 3JIEKTPOJIUTAX. IJJIEKTPOJUTHYECKAS JUCCOLIMALINS.
DnekTponus. 3akoHsl Dapajes s 3AEKTPOIN3a.

DnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBI M HECAMOCTOATEIIbHBIN
pazpsia. PaznuuHbie TUIIBI CAMOCTOSITELHOTO pa3psaa. Monnus. [lnazma.

TexHuyeckre yCTpPOMCTBA M NPAKTUUECKOE MPUMEHEHHE: Tra3opa3psiaHbie
JaMIIbl, 3JIEKTPOHHO-Ty4YeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: IUOJ,
TpaH3ucTOp, (OTOAMOMA, CBETONUOM, TalbBaHWKA, padUHUPOBAHUE MEJH,
BBIIIJIABKA JTIOMUHUS, SJIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTH COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHsblI anekTponn3a Papajes.

HckpoBoil pa3psa U TpOBOAUMOCTh BO3/1yXa.

CpaBHEeHUE MPOBOAMMOCTH METAJIIOB U MOJTYITPOBOIHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyMm.

HaGnronenue snekrposnusa.

N3mepenue 3apsiia 0JHOBAJIEHTHOIO MOHA.

HUccnegoBanne  3aBUCMMOCTH  COINPOTUBIICHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOW XapaKTEPUCTUKU TUOJA.

DuU3NYEeCKUIN TPAKTUKYM.

CnocoObI u3mMepeHus: PU3nUecKux BETUYUH C HUCIOJIb30BAHUEM aHAJIOTOBBIX
U IUGPOBBIX UZMEPUTENHHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOGCOIIIOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPECHUIM (DU3NYECKUX BEITHYUH.
OueHka rpaHull MOTPEUIHOCTEMN.

[IpoBeneHre KOCBEHHBIX HU3MEPEHUM, HCCIECIOBAHUN  3aBUCHUMOCTEM
(u3MUEeCKUX BEIMYMH, NPOBEpPKA MNPEMJIOKEHHBIX TUIoTe3 (BBIOOp M3 padorT,
OMHUCAaHHBIX B  TEMAaTUYECKUX  pasaelax «YUYEHUYECKUH  SKCIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTUKYM ).

Me:xxnpeaMeTHbIE CBSI3H.

WU3yuenue kypca ¢usuku yrayOnénHoro ypoBHs B 10  kjacce
OCYILIECTBIISIETCSA C YUYETOM COJACPKATEIbHBIX MEKIIPEIMETHBIX CBSI3E€HM C Kypcamu
MaTE€MaTHUKH, OMOJIOTHUH, XUMUHU, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ0
no3HaHuA: SBICHWE, Hay4YHbIA (PakT, rumoresa, Guamyeckas BEIUYMHA, 3aKOH,



Teopusi, HaONIOJCHHE, OSKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, HU3MEpPEHHE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, UPPOBast 1adopaTOpusl.

Mamemamuka: pelieHUe CUCTEMbl ypaBHeHUW. JluHelHas QyHKIMS,
napabona, runepOona, ux rpaQuKu U CBOMCTBa. TpHroHOMeTpuueckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTops! 1 MX IPOEKLUK HAa OCU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexannueckoe NBUXKEHUE B KUBOU mpupone, nuddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAaroUIEH Cpelsbl,
yTUIU3alus OMOOPraHMYECKOro TOIUIMBA JUIA BBIPAOOTKH «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHDKEHUE U KAIIMJUISIPHBIE SIBJIEHUS B IIPUPOJIE,
AJIEKTPUYECKUE SIBICHUS B dKUBOU MPUPOJIE.

Xumuna: NTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IMOJIYyYEeHHUE HaHOMAaTepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPIBIX TEJN, KUIKOCTEH U Ta30B, )KUJIKUE KPUCTAIUIbI, dJIEKTPUUECKUE
CBOMCTBa METAJUIOB, JEKTPOIUTUYECKAs TUCCOLIMALNS, FaJIbBAaHUKA, SJIEKTPOHHAs
MUKPOCKOIIHS.

TI'eocpagpua: BnaxxHocTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHHUKE, CTAaTUYECKHE KOHCTPYKUUU
(KpOHIUTENH, peméryarble KOHCTPYKILMHN), UCIOJIb30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKA B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTrUe), JBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIMOHED, TEXHOJIOTUU
NOJIyYEHHUs] COBPEMEHHBIX MAaTEepUaJOB, B TOM YHCJIE€ HAaHOMATEpUaJoB, U
HAaHOTEXHOJOIHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPHOOpOB,
ra3opaspsaHble JIaMIIbl, T0JIyIIPOBOJAHUKOBBIE IPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Pa3znen 4. JaekTpoauHaMuKa.

Tema 4. Macnummnoe noge.

B3auMogencTBrEe TOCTOSHHBIX MAarHUTOB UM MPOBOJAHUKOB C  TOKOM.
MaruutHoe mone. Bektop MarHuTHOW WHAYKUMH. [IpuHIMI Cynepno3uuuu
MAarHUTHBIX NOJIEU. JIMHUM MarHUTHON MHAYKIIUH.

MaruutHoe 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcrena.

Cunia Amriepa, €€ HalpaBJIEHHE U MOIYJIb.

Cuna Jlopenuia, e€ HanpaBjIE€HUE U MOYJIb. JIBUKEHUE 3apsSKEHHON YaCTUILIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuibl Jlopenna.

MarnautHOoe nose B Bemectse. DeppoMarHeTuky, napa- U JIMaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOTHUYCCKHC IIPpOHOCCChI: IIPHUMCHCHHUC

MTOCTOSIHHBIX MarHHMTOB, AIIEKTPOMArHuTOB, TeCTep-MYyJIbTUMETD,
AJEKTPOABUTATENb SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

Kaptuna  nuHMA  WMHOYKOMM  MAarHUTHOTO  MOJS  MOJIOCOBOTO U
MO0JIKOBOOOPA3HOTO TOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHuit MarHuTHOM MHAYKITMH IO/ JJIMHHOTO TIPSIMOTO MPOBOTHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Habnronenue aBMKEeHUsI My4yKa JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHuMn JNEUCTBUS 3JIEKTPOU3MEPUTEILHOTO npudopa
MAarHUTORJIEKTPUUYECKOU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne MarHuTHOTO MOJISL TIOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

HccnenoBanue nericTBUSI IOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

N3mepenue cuibl AMmrepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEpA OT CUJIbI TOKA.

Onpenenenrne MarHuTHOW MHIAYKIIMU Ha OCHOBE U3MEPEHUS CHIIbI AMIIEepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBiieHME DNEKTPOMArHUTHOW WHAYKUOWMH. [lOTOK BEKTOpa MArHUTHOMU
uaaykiuuu. OJIC uHAyKnuu. 3aKoH SJEKTPOMAarHUTHOM HHAYKuuM Dapanes.
Buxpeoe anexkrpudeckoe nosie. Toku Oyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBUXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B ILIENM IOCTOSSHHOIO TOKAa.
SBnenue camonnaykuuu. I]C caMOMHAYKIIWH.

DHEprusi MArHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIEeKTPOMAarHuTHOE IOJIE.

TexHnueckne yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHI: MHAYKIIMOHHASA
N€Yb, COJICHOU], 3alllUTa OT JEKTPHU3ALNN TEJ MPU ABUKEHUHU B MATHUTHOM MOJIE
3emMiu.

Jemoncmpayuu.

HaGnronenue ssBneHUs SIEKTPOMArHUTHON MHITYKITHH.

Uccnenoanne 3aBucumoctd IJIC HMHAYKIMH OT CKOPOCTH W3MEHEHHS
MarHuTHOTO MOTOKA.



[IpaBuo Jlenua.

[Tanenne marauTa B allOMUHUEBOM (MEIHOM) TpyOE.

SBneHune caMOUMHAYKIIUU.

Hccnenosanue 3apucumoctu J/JC caMOMHAYKIMHA OT CKOPOCTH W3MEHEHMS
CHUJIBI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

UccnenoBanue siBIeHUS JIEKTPOMArHUTHON WHTYKIIUH.

Onpenenenre UHIAYKIIMU BUXPEBOTO MAarHUTHOTO TOJIS.

UccnenoBanue sSiBICHUS] CAMOUHTYKIIHH.

COopka Moienu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kojed0anus v BOJIHEBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOJHBIE KOJIEOAHUS.

INapmonnueckue konebanus. KuHemaTndueckoe ¥ TMHAMHYECKOE OIMCaHUE.
DHEpPreTUUecKoe OMucaHue (3aKOH COXPAHEHHUS MEXaHWYeCKOW sHepruu). BeiBon
JUHAMUYECKOTO ONMUCAHUsI TAPMOHUYECKUX KOJeOaHUN U3 UX PHEPreTUYECKOro U
KMHEMATUYECKOTO OTTUCAHUSI.

AmMmuiutyna u ¢asza koneOaHuil. CBA3b aMIUIMTYJbl KOJEOAHUI HCXOAHOU
BEJTMYHMHBI C aMIUTUTYIaMU KOJieOaHU# €€ CKOPOCTH M YCKOPEHUHI.

Ilepuon u uyactora kojebanuid. Ilepmom ManbIX CBOOOJHBIX KoOJI€OaHMI
MaTeMaTH4eCcKoro wasiTHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsTue o 3aTyxarommx kojeOaHusx. BeiHyxaeHHble koneOanus. Peonanc.
Pe3onancHas kpuBasd. BriusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHu4yeckre yCTPOMCTBA U TEXHOJOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
Kauely, My3blKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0y1e0aTeILHOTO ABMKCHHUS.

Habnronenue He3aBUCUMOCTH MEpHUOJIa MaJIbIX KOJIeOaHHM rpy3a Ha HUTH OT
AMILTATYIBI.

HccnenoBanue 3aTyXamux KoaeOaHU 1 3aBUCUMOCTH TIEPHOJIa CBOOOTHBIX
KOJI€OaHMI OT COTPOTUBIICHHUS.

UccnenoBanue konebaHui TIpy3a Ha MAaCCUBHOM TPYXHUHE C IENbIO
dbopMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENH MIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPU KOJeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BoIHYKICHHBIX KOJCOAHUIA.

Habmonenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3mepenue mneprona CBOOOJHBIX KOJI€OAHUI HHUTSHOIO U MPYXKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUKEHHUS TeJa B XOJ€ KOJeOaHU Ha yIPyroM MojABECE.

N3yueHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeobpazoBanue 3HEPTUH B IPYKUHHOM MasiTHHUKE.

WccnenoBanue yObIBaHUST aMITUTY/ bl 3aTyXaIOIIKUX KOJICOAHUM.

NccnenoBanue BRIHYKIECHHBIX KOJICOAHUI.

Tema 2. dnekmpomazcnumnuple KonedanHus.

Konebarenbubiii koHTYp. CBOOOAHBIE BJIEKTPOMATHUTHBIE KOJEOaHUS B
uaeanbHoM KosiebarenbHOM KoHType. Popmyna Tomcona. CBsi3b aMILUTUTYIbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTY/I0M CHIIBI TOKa B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpAaHEHUs YPHEPTUU B UACAIBHOM KOJIeOaTeIbHOM KOHTYDE.

3aTyxaromme AIEKTPOMArHUTHBIC KoJieOaHusl. BrinyxneHnbie
AJIEKTPOMAarHUTHBIE KOJIEOAHUS.

IlepemeHHBI1 TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JNEUCTBYIOLEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHHs] TMPU Pa3IMdyHON (popme
3aBUCUMOCTH MEPEMEHHOI0 TOKA OT BPEMEHHU.

CuHycouaaJIbHBI NEpPEeMEHHbIA TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKa
VMHAYKTUBHOCTH B LIE€NU CHUHYCOWJAIBHOIO MEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3zonanc HanpskeHUN.

Wneansubiii  Tpancpopmarop. IlpousBoactBo, mepenaya W moTpediieHue
AJIEKTPUYECKON YJHEPTHUH.

DKOJIOTHYECKHE PHUCKM TIpU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
VICIIOJI30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHu4yeckre yCTpOWCTBA W TEXHOJOTHUECKHE MPOLECCHI: SJIEKTPUYECKUM
3BOHOK, F€HEPATOp MEPEMEHHOr0 TOKA, TMHUU JIEKTponepeiay.

Jemoncmpayuu.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTH 4aCTOTHI CBOOOHBIX KOJICOAHUM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpaA.

OcuunmiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

I'eneparop He3aTyXarIIKUX JIEKTPOMArHUTHBIX KOJIEOAHMIA.

Mopeinpb 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BriHyX/1IeHHBIE CHHYCOUIaTIbHBIE KOJICOaHUSI.

Pe3uctop, kaTyiika MHAYKTUBHOCTH W KOHAEHCATOP B IIENU IMEPEMEHHOTO
TOKa.

Pe3onanc mnpu MOCHENOBATENBHOM COEIMHEHHM PE3UCTOpA, KATyLIKU
MHAYKTUBHOCTH U KOHJIEHCATOPA.

YcTpoicTBO 1 IPUHINI ASUCTBUS TpaHchopmaTopa.



Mopenb TUHUY JJIEKTPOIepeTauu.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, nPAKMUKyMm.

N3yuenue Tpanchopmaropa.

HccnegoBanue MepeMEHHOTO TOKAa 4Yepe3 IMOCIEN0BAaTEIbHO COEIHMHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

HaGnronenue 35ekTpoMarHuTHOTO pe30HaHca.

NccnenoBanue paboThl MICTOUHUKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNHbBLE G0JIHbL.

MexaHu4eckrue BOJHBI, YCIOBUSI WX pacnpoctpaHeHus. [lomepeunpie u
POJIOJIbHBIE BOJHBL. [lepuos, CKOpOCTh pacmpocTpaHEHUS U JJIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKHUX BOJIH: OTpPa)X€HUE, IMpejoMIIeHHe, MHTepepeHuus u
nudpaxius.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOIIEH CPEJIbI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3NyUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTaIisi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJICKTPOMarHWUTHBIX  BOJH:  OTPaKEHHE,  MPEIOMIICHHE,
HoJIsIpU3aIysl, UHTepPEepeHus U Audpakuus.

[kana 3meKTpoMarHUTHBIX BOJH. [I[prMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIIBI paIMOCBA3M U TENEBUACHUA. Pamnonokamus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY-KaroUIeil Cpeibl.

TexHudeckne yCTpPONCTBA M TPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIBHBIE
UHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Teneon, CBY-neus,
yJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIMUIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacIpoCTPaHEHUE MONEPEUHBIX U MPOJAOTBHBIX BOJIH.

Kone6mromieecst Teo kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUI.

HalGnronenue orpakxeHus: U IPETOMIICHHSI MEXaHUYECKHUX BOJTH.

Hab6nronenue naTepdepennnn u qmudpakini MEXaHUYECKUX BOJTH.

AKYCTHYECKHM PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro MpUMEHEHHUE.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOoJeOaHUi.

HccnenoBanne  CBOMCTB ~ JJIEKTPOMATHUTHBIX  BOJIH: OTpaX€HHUE,
pesioMIICHUE, TOISpU3alus, udpakius, UHTephepEHITU.

Oo6Hapyxenue nHHPAKPaACHOTO U YIAbTPahUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKmMuUKym.



N3yyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMomnrHEHOE pacIpOCTPaHEHUE CBETa B OJHOPOAHOM cpexe. JIyu cBera.
To4eyHbIN HCTOYHHK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBera. [locTpoeHue n3o0pakeHui B
iockoM 3epkane. Cepuueckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI IPEIOMJIICHHS CBETAa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHusi. OTHOCUTENbHBIN MOKa3aTeNb npesioMieHus. [IocToOSHCTBO 4acTOThI
CBETAa U COOTHOIIEHWE JUIMH BOJIH MPHU IEPEX0J€ MOHOXPOMATHYECKOTO CBETa
4yepe3 IpaHully pas3zena IByX ONTUYECKUX CPE/l.

Xop nydeit B mpusme. [ucnepcusi cBera. CilOXHBIM cocTaB O€loro cBeTa.
[Ber.

[TomHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroia noJIHOrO BHYTPEHHETO
OTpaXXCHHSI.

CobOuparoriie ¥ pacceuBarouige JuH3bl. ToHkass nauH3a. DokycHoe
paccTosTHUE MW ONTHYECKas cuja TOHKOM JIMH3BL. 3aBUCHUMOCTHh (POKYCHOIO
paccTosHUSl TOHKON c(epudeckoil JTUH3BI OT €€ TeOMETPHUH M OTHOCHTEIHHOTO
IIOKa3aTes MPeIOMIICHUSL.

dopmyiia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xon Jyya, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMN
ontuueckoil ocu. IloctpoeHne wu300pak€HUH TOYKHM M OTpe3Ka MpsSMOM B
cOOMpAKOIIMX U PACCENBAOIINX JUH3AX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Pazpemaromas crnocoOHOCTh. ['1a3 kak onTuueckas
cucTeMa.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wurtepdepennusi cBera. KorepeHTHblE HCTOYHUKH.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTephEpEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl KiIacCMYECKHX
UHTEP(HEPECHIIMOHHBIX CXEM.

Hudpakuusa cBera. JudpakiuoHHas pemeérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAKCMMYMOB TIpH NAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MHUKPOCKOI, MPOEKIHMOHHBIM amnmapar, IPOCBETIECHUE
OTITHKH, BOJIOKOHHAS ONTHUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



Uccnenosanue npeoMIIeHUs CBETA.

Ha6nronenue nosHOro BHyTpEHHET0 oTpakeHusi. MoJieib CBETOBOIA.

HccnenoBanre xoJa CBETOBBIX ITYYKOB 4Yepe3 IUIOCKOMapauieNbHYIO
MJIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB N300pakeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOTa.

Habmronenue unrepdepeHim ceera.

Habnronenue 1BeTOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxium ceera.

Nzyuenune nudpakiinoHHON PEIETKH.

HaGnronenue nudpakiimoHHOTO CIIEKTpA.

Habnronenue aucnepcuu cBera.

Habnronenue nonsipuzanuu cBeTa.

[TpumeneHre MONSIPOUAOB JIJISl U3YUCHUS MEXAaHUYECKUX HAMPSHKEHUN.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne nmokazaTens NpeToOMICHHS CTEeKIIa.

Uccnenosanne 3aBUCUMOCTH (DOKYCHOTO pAacCTOSIHUSI OT BemlecTBa (Ha
IpPUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS pacCeUBAIONTUX JIMH3.

[Tonyuyenue n300pa>keHrs B CUCTEME U3 TIOCKOTO 3epKayia U JTUH3BI.

[Tonydenue nzo0pakeHus B CUCTEME U3 ABYX JIUH3.

KoncTpyupoBanue Te1eCKOMUYECKUX CUCTEM.

Ha6mronenue nudpaximm, tHTEPPEPEHIINH U TTOISPU3AIIN CBETA.

N3ydenue nossipu3aluy CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHKA.

N3yuenue nuntepdepeHIinm Jia3epHoro U3JIy4eHHs Ha ABYX IIEIsX.

Habmronenue aucnepcum.

Habnronenue u uccinegoBanue 1P pakiiuOHHOTO CIEKTPa.

H3mepenue ITMHBI CBETOBOM BOJIHBI.

[Tonmyuyenue criekTpa U3IydeHHUs CBETOAMOA MPH MOMOIIU JU(PPaKIIMOHHON

PELIETKH.
Pa3znes 6. OcHOBBI cIeUAJIBLHONM TEOPUU OTHOCUTEJIbHOCTH.
['pannnbpl  NPUMEHHMMOCTHM  KJIACCHYECKOM  MexaHuku.  lloctynarel

CIIELIMaJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. I[IpeoOpaszoBanust  Jlopenna.
YcinoBue npudMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHHU U COKPAILICHUE JJTUHBL.

DHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUEl U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUs
MTOKOS.



TexHuyeckre YCTpOHMCTBA M TEXHOJOTHYECKUE IPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPS/KEHHBIX YACTHLI.

YueHnueckuit SKCIEPUMEHT, J1a00paTOPHBIC padOThI, MPAKTUKYM.

OnpeneneHve UMIMYJbca U DHEPTrUU  PEJSITUBUCTCKUX  YacTull (1o
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pa3nen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBecHOE TemIOBOE H3IyueHHE (U3TyuyeHHE aOCOJIOTHO YEPHOTO Tena).
3akoH cMmemienus: Buna. ['unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPTrUs U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. CtoneroBa. 3akonbl horodddekra. YpaBHeHue
OitamreitHa s hotodddexra. «KpacHas rpanuiay gorodrddexra.

JlaBnenne cBeta (B UYacTHOCTH, [IaBJICHHME CBEeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). Ombiter I1. H.
JleGenena.

BonHoBseie cBoiicTBa yactull. BosiHbl e bpound. [InuHa BomHbI ae bpoitns u
pasmepnsl o0JlacTU JIOKaIM3alMM  JBWXKylIehHcs dacTuipl. KopryckymnspHo-
BOJIHOBOM yanu3M. Judpakuus 31eKTpOHOB Ha KpUCTALIaX.

Crnemnduka namepeHuit B Mukpomupe. COOTHOIIEHUS HEOIpeaeTEHHOCTEN
I'eiizenbepra.

TexHuueckue yCTpPOMCTBA U TEXHOJIOTUYECKHUE IIPOLIECCHI: CIIEKTPOMETD,
(doToanemMeHT, (OTONATUMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

®otor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poTodpdekTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTUBIEHUSI  MOJYNPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeTOaHOI.

Conneunast Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenune nmocrossaHOM [limanka Ha ocHOBe rccienoBanus Gororddekra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITHl MO HCCIIENOBAaHUIO CTpoeHus aroma. [lmanerapHas mojenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u nornomieHrue GOTOHOB MpU MEPEXOe aToMa
C OJIHOTO YPOBHSI DHEPTUHU HA IPYTOM.



Buasl ciektpoB. CekTp ypoBHEN 3HEPTHHM aTOMa BOAOPOAA.

CnoHTaHHOE M BBIHYKJIEHHOE U3TTy4eHHUE cBeTa. Jlasep.

TexHuueckrue yCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Monens onsita Pezepdopna.

Halntonenue iMHeyaThIX CIIEKTPOB.

Y CTpONCTBO 1 AEUCTBUE CUETUMKA HOHU3UPYIOIIMX YACTUL.

OnpeneneHue JIUHBI BOJHBI JA3€PHOTO U3TyYECHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

Habnronenue nuHEHYaTOro0 CriekTpa.

HccnenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOAA U MU3MEpPEHHE
noctosiHHoM Pundepra.

Tema 3. Qu3uka amomHo20 A0Pa u INEMEHMAPHBIX YACHUY,.

Hyxnonnass mozens simpa I'erizenoepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. N30Tomnsl.

PannoaktuBHOCTh. Anbda-pacnan. DNEKTPOHHBIA M MO3UTPOHHBIA OeTa-
pacnaj. ['amma-u3nydeHue.

3aKOH pPaJAMOAKTUBHOTO pacmaja. PaamoakTHBHBIE HW30TONBI B MPHUPOJE.
CBoiiCTBa MOHM3UPYIOLIETO0 HU3Ty4YeHUS. BlHsHUE pagMoOaKTUBHOCTH Ha KUBbIC
opranusmbl. EctecTBeHHBIN QoH u3nydeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlepekt macchl sapa.

Anepusie peakuuu. Jlenenue u cuHTes saep. Anepueie peaktopsl. [Ipobdiembl
yOpaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTMYECKUE AaCHEKThl Pa3BUTHUS
AJIEPHON DHEPTETUKH.

Mertoapl perucTpaluy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTHUL.

OyHIaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoOHBI, ME30HBI U JICITOHBI.
[IpencraBnenune o CtangaptTHol Moaenu. KBapk-riitooHHasi MOJENb apOHOB.

@uznka 3a npexnenamu CrangaptHol Moaenu. TéMHas Marepuss U TEMHas
SHEPIusl.

EnunctBO (puznueckoit KapTUHBI MUPA.

TexHn4ecKkne yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, simepHBIi  peakTop, TEPMOSACPHBIA peakTop, aromMHas Oomba,
MarHUTHO-PE30HAHCHAsE TOMOTrpadus.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (hoTorpadusm).

UccnenoBanue pagnoakTHBHOTO (DOHA C UCTIOJIB30BAHUEM JO3UMETPA.

N3yuenune nornomieHus 0eTa-4acTuIl aTFOMUHUEM.

Pa3znen 8. DieMeHTHI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BuTHs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYECHHE
actpoHoMuHu. [IpUMEHHMMOCTh 3aKOHOB (U3UKHU [JIsi OOBSCHEHUS MTPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpOHOMHYECKHX ucchenoBaHuid. COBPEMEHHBIE ONTHYECKHUE
TEJECKOIBI, PAJHOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gnoro nHeba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, WX BHUAMMOE
JIBIDKCHHUE.

ConHeuHas cucrema.

Connue. ConHeunasi akTUBHOCTh. MicTrouHuk 3Hepruu CoJiHIIa U 3BE3 .

3BE3/1bl, UX OCHOBHbBIEC XapaKTEPUCTUKH. J[MarpaMma «CHeKTpaibHbIA KIacc —
CBETHUMOCTB». 3BE3/bl TIJIaBHOW MOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHE
3BE31. COBpEMEHHBIEC NMPEJACTABICHUS O MPOUCXO0XKACHUU U 3Bomonuu CoJHIa U
3BE3/1. DTaIbl )KU3HU 3BE3].

Mueunsiii I[Tyte — Hama T'anmaktuka. Ilomoxenune m aBwxkeHue CoiHIA B
lNamaktuke. Tunbl ramakTuk. PagunoranakTuku u kBa3apbl. YEpHBIE ABIPHI B ApaAX
raJaKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xab66ma. Pazboeranne ramakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3ITyYEHHE.

Macmrabnas ctpykTypa Beenennoit. MerarajnakTuka.

Hepeménnnie npobsieMbl aCTPOHOMUHU.

Yuenuueckue naoniooenus.

HaGmronenust 3B€3aHOr0 HebGa HEBOOPYKEHHBIM TJIa30M C HCIOIb30BAaHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUM NI ONpeNeNIeHUs MOJI0KEHNs HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJyIIapus U SIpKUe
3BE3/IBL.

HaGntonenuss B tenmeckon JlyHbI, IJIaHET, TyMaHHOCTEM U 3BE3THBIX
CKOIUIEHUM.

DU3NYEeCKUI TPAKTUKYM.

CnocoObI u3MepeHus: PU3nUecKux BEJTUYUH C HCIOJIB30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIFOTHBIC ¥ OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPECHUI (PHU3NIECKUX BETHYMH.
OueHka rpaHull MOTPEIIHOCTEM.

[IpoBeneHre KOCBEHHBIX HU3MEPEHUM, HCCICIOBAHUN  3aBUCHUMOCTEM
(Gu3MUecKuX BEIMYMH, NPOBEPKA MPEMJIOKEHHBIX TUIoTe3 (BbIOOp M3 padorT,
ONMCAHHBIX B  TEMAaTHYECKUX  paszaenax «YUYCHUYECKHU  SKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYM ).

O06o0maroiiee NOBTOPEHHE.



O06001eHre U cucTeMaTu3alus CoAepKaHus pa3fesioB Kypca «MexaHuKay,
«MonekynspHas ¢pu3MKa U TEPMOJMHAMUKAY, «DIEeKTpoarnHamMuKkay, «Konebanus
U BOJHBD», «OCHOBBI CHEUHUATBHON TEOPUU OTHOCHUTENIbHOCTHY», «KBaHTOBas
duznka», «IMEMEHTHI ACTPOHOMUHU U aCTPOPUIUKID.

Ponp Qusumkn © acTpoHOMHM B DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COIIMAJIBHON M 3TUYECKOM cepax NesaTebHOCTH YeJI0BEeKa, poJib U MECTO (DU3UKU
U ACTPOHOMHH B COBPEMEHHOI HAay4YHOU KapTHHE MUpPa, 3HAUCHHUE OMHUCATEIIbHOH,
CUCTEMATU3HPYIOLEH,  OOBSICHUTENbHOM W  MNPOTHOCTUYECKOM  (PyHKUUU
duznyeckoit TeopuH, posb GU3NYECKON Teopuu B GOPMUPOBAHUU MPEACTABICHUIN
0 ¢u3MUeCKOl KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIE.

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayoméHHoro ypoBHs B 11 kiacce
OCYLIECTBJISETCS ¢ YUETOM COJIEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H € KypcaMu
MaTEeMaTUKH, OMOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmusvie nonamus, c6aA3aHHble C U3YUEHUEM MENMO008 HAYUHOZ0
nO3HaHuA: SBICHWE, HAy4YHBIA (PakT, rumoresa, (puanyeckas BEIUYMHA, 3aKOH,
TEOpUsl, HAONIOJEHUE, SKCHEPUMEHT, MOJECIMPOBAHHUE, MOJAECIb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, I poBas JadbopaTopusi.

Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHHMU. TpUTrOHOMETpUUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1I€CTBO. BEKTOpPBI M MX MPOEKIMU HAa OCHU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpowsBoaHbIe 3neMeHTApHBIX GyHKIMA. [Ipu3Haku MOAOOMS TPEYyroJbHUKOB,
orpe/eeHIe MIOMIAIN IIIOCKUX GUTyp u 00bEMa Tell.

Buonozusa: >nexkrpuyeckue SBICHUS B KUBOM MpuUpoJe, KoJjieOaTeslbHbIE
JBWKEHUS B OJKMBOM MPUPOJE, SKOJOTUYECKUE PHUCKH TMpU TMPOU3BOJICTBE
ANEKTPOSHEPIHH,  AJIEKTPOMArHUTHOE  3arpsA3HEHUE  OKpY)KaroUled  Ccpensl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SBICHUS B IKUBOU
pupoze.

Xumusn: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTYypa TBEPABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KpPUCTAUIMYECKOM PpEIIETKH, CHEKTPaJIbHBIN
aHaJIN3.

I'eocpaghusn: wmarHuTHblE MOJOCAa 3€MIIM, 3aJI€KHM MAarHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocun: npUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJABUraTeNb KOO, TeHepaTop MEPEMEHHOrO0 TOKAa, WHIYKUHWOHHAs Meyb,
JMHUU 3JEKTponepeaay, 3JIeKTpOABUraTelb, pajap, paaAuonpuéMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
IPOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJHEYHasi O0aTapesi, CITyTHUKOBbBIE



NpUEMHUKHM,  sAepHAsd  DHEpreTuka U DKOJIOTMYECKHE  aCleKThl €€
pasButus.IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110
OU3UKE HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA
JIMUHOCTHBLIE PE3VYJIbTATDI

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHMS ydeOHoro mnpeamera «Duzukan
JOJIKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TMO3UTHUBHBIX BHYTPEHHHX  YOEXIECHHI, COOTBETCTBYIOIIHX
TPaJIUIUOHHBIM IEHHOCTSAM POCCHUHUCKOro OOIIECTBa, PacCUIMpPEHUE KUZHEHHOTO
ONbITA W OMbITA JIEITEIBHOCTH B IPOLECCE pealn3alii OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEJIBHON JI€SITENBHOCTH, B TOM YHCJIE B YACTH:

IrPasKIAHCKOI0 BOCIIUTAHMSA:

e Cc(hOPMUPOBAHHOCTh TPAKIAHCKOM  MO3MLMU  OOYyYalolIerocss  Kak
AKTUBHOTO U OTBETCTBEHHOI'O WJIEHA POCCUICKOT0 00IECTRa;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIIOBEUYECKUX T'yMaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTbH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmiecTBa, y4yacTBOBaTb B CAaMOYMpaBICHHUH B  00pa3oBaTeIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMAIBbHBIMU  HHCTUTYTAaMHU B
COOTBETCTBHUH C UX (DYHKIMSIMU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTEIBHOCTH.

NAaTPUOTHYECKOr0 BOCIIMTAHUA:

e c(opmupoBaHHOCTH POCCHUICKOU Irpa)KJaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOULIEHMWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKEHHUIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOTO IMOBEICHUS;

e CIOCOOHOCTbH OLIEHMBATh CUTYalMIO U NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIa/ia B MOCTPOCHHUE YCTOMUMUBOTO Oy AyIIETO.

ICTETHYECKOr0 BOCIIMTAHUA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAA OCTETHKY HAy4HOTO

TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



MHTEPEC K Pa3IudHbIM chepaM MpodecCHOHATBHON ACSTENbHOCTH, B TOM
Yyclie CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBepUIaTh
OCO3HAHHBIN BBIOOp Oyaylieit nmpodeccuu U pean30BbIBaTh COOCTBEHHbIE
YKU3HEHHBIE TUJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHUI0 W CaMOOOpPa30BaHUIO B
o0nacTu GU3HKU HA IPOTSHKEHUU BCEH KU3ZHH.

IKOJIOI'H4Y€CKOI0 BOCIIMTAHUA

c(hOPMUPOBAHHOCTh AKOJOTHUECKON KYJBTYPhI, OCO3HAHHE TJI00ATHLHOIO
XapaKTepa SKOJOTUUECKHUX MPOOIIeM;

IUIAHUPOBAHHUE M OCYILIECTBJIICHHUE JIEMCTBUIM B OKPYXXAaKIIECH cpele Ha
OCHOBE 3HAHUA 1I€JIEH YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

paclIMpeHue OIbITa ACATEILHOCTH SKOJOTHMYECKON HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUHU 10 (PU3HUKE.

HCHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HaHUE LEHHOCTH HAYyYHOW JEATEIbHOCTH, TOTOBHOCTb B MPOLECCE
U3y4eHUS (PU3UKH OCYIIECTBISATh NPOEKTHYI0 U HCCIIEI0BATENIbCKYIO
NEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jjornyeckue 1eiicTBUA:

caMoCTOSITeNIbHO  (OPMYNIHUPOBaTh M aKTyaJM3UpOBaTh MpodIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeNATh 1IeNIN JAESITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHKCHHSI,

BBISIBJISITH  3aKOHOMEPHOCTH M TMPOTHUBOPEUYUS B pPaccMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSAX;

pa3pabaThIBaTh IUIaH PEUICHUs MPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOIUXCS
MaTepuaibHBIX U HEMaTEpHUaJIbHBIX PECYpPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBHE
pe3yIbTaTOB LIETSM, OLEHUBATH PUCKH MOCIIECTBUN 1EATEIHHOCTH;
KOOPAMHUPOBATb U  BBIMOJHATH pabOTy B YCIOBHUSIX pPEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJEHCTBYS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ncciieqoBare/ibCKe 1eCTBUA:

BJIaJICTh HAyYHOH TEPMUHOJIOTHEH, KIFOUYCBBIMH TOHATHUAMU U METOJaMHU
(bu3HYecKoil HayKH;



BJIaJCTh HaBbIKAMH  Y4EOHO-HMCCIIEIOBATEIHCKON u MIPOEKTHOMN
NEeSATeNbHOCTH B 0O0OJAcCTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PpEIICHUs 3adad  (PU3HUUYECKOro
COJIEpKaHUs, TPUMEHEHUIO PA3JIMYHbBIX METO0B MO3HAHMUS;

BIIQJIETh BHUJAAMHU JAESATEIBHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLUU, TPEe0OPa30BaAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX
CUTyallUsX, B TOM YHUCJIC MPHU CO3JaHUM Y4E€OHBIX MPOEKTOB B 0OJACTH
bu3uKy;

BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3UpoOBaTh 3ajady,
BBIIBUTAaTh TUIOTE3Yy €€ PpelIeHUs, HaXOJIWUTh apryMEHThl s
JI0KA3aTelbCTBA CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJTU3UPOBATh TIOJYYCHHbICE B XOJI€ PEIICHUS 3aaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIJIOBHUSIX;

CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOMN
JEATEeIbHOCTH, B TOM YHCIIE TIPU U3YUYCHUH (PU3UKH,

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT,
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTHYECKYIO OO0JIaCTh
KU3ZHENIEATEIIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00IacTel;
BBIJIBUTAaTh HOBBIC UJIEH, MIPE/JIaraTh OPUTMHAIIBHBIC MMOJX0/Ibl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a4, TOMYCKAIOIIUE aTbTEPHATUBHBIC PEILICHHUSI.

Pabora c nundopmanueii:

BJa/IE€Th HAaBbIKAMHU MOJydeHUs MH(popMauuu (PU3MUECKOrO COJEpKaHUs
U3 HWCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISITH MOUCK,
aHaJIN3, CUCTEMATHU3ALUI0 M HHTEPHPETALMI0 HHPOPMALMH Pa3IUYHBIX
BUJIOB U (hOPM Ipe/ICTaBICHMUS;

OLIEHHUBAThH JJOCTOBEPHOCTh MH(POPMAIIHH;

UCIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpPraHM3aIlMOHHBIX 33/Ja4 C COONII0JIEHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pPecypcocOepekeHusi, MpPaBOBBIX MU
TUYECKUX HOPM, HOpM HH(OPMALIMOHHON O€30MMacCHOCTH;

CO371aBaTh TEKCThl (PU3MUYECKOTO COJIEpPKaHUS B Pa3IMYHbIX (opMarax C
y4€TOM Ha3zHayeHuss MHGPOpMalMM M UENeBOM ayAUTOpUH, BBIOMpas
ONTUMAJIbHYIO (POPMY IIPEICTABICHUS U BU3YaTH3aIHH.

KoMMmyHMKATHBHbIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:



OCYIIECTBISATh OOIIEHWE Ha ypokax (U3MKM W BO BHE-YPOUHOU
NEATEINbHOCTH;

pacno3HaBaTh MNPEANOCHUIKA KOH(MIUKTHBIX CHUTyallMd M CMsI4ath
KOH(JIHKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOUKY 3PEHMS C MCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCHOJB30BaTh  MpEUMyIIecTBA  KOMaHIHOM U
UHAUBUIYAJIbHON paOOThI;

BbIOMpaTh TEMATHKy U METOJbI COBMECTHBIX ACHCTBHM C y4€TOM OOILIUX
MHTEPECOB M BO3MOKHOCTEN KaKJI0T0 YJIEHA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BBIBATbH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHXKEHHUIO: COCTaBIATH IUJIaH
NEUCTBUM, pacIpelessiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa M KaXKJIOIO y4aCTHUKAa KOMaH/bI B
oO1IMii pe3ynbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLEHUBATh HUAEH C MO3ULUUU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJATh IO3UTUBHOE CTPATETMYECKOE IOBEJCHHE B Pa3IUYHBIX
CUTyalusiX, IMpOSABIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITh
VMHUIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBJISITH  ITO3HABATENBHYIO  JIEATEIBHOCTh B
oOnactTu (U3MKM UM AaCTPOHOMHHM, BBISBIATH MNPOOJEMBI, CTABUTH U
dbopmyMpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSATENIbHO COCTABJIATH IUIAH PELIEHUs] PACUETHBIX U KAUYECTBEHHBIX
3a/la4, TUIaH BBIMOJHEHHS MPAKTUYECKOW pabOThl C y4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENNOYTEHUH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM;

paclMpsaTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEATIOYTEHNM;

JienaTh OCO3HAHHBIM BBHIOOp, APTYMEHTHPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO 3PYIULUU B 0OJACTH
($u3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIHMOHAJIbHBbIN HHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AEATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIQJIETh HAaBBIKAMM [I03HABATEJILHOW peduiekcuu Kak OCO3HaHUs
COBEPIIAEMBIX JICMCTBUN U MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUI;

UCIIOIb30BaTh MpUEMBI pedIeKCHHU JJi1 OLCHKHW CHUTYaIllMd, BBIOOpa
BEPHOT'0 PELICHUS;

YMETh OILIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIDKCHUIO;

MPUHMMAaTh MOTHBBI M apryMEHTHI JAPYTHX MPHU aHAIHU3E PE3YJIHTATOB
JICSITCIILHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI M ApPryMEHTBI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JICATEIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OIITHOKH.

B mpouecce AOCTHKEHHS! JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI TI0
bu3nke Uil YpOBHSA CpedHero oomero o0pa3oBaHuA Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS YMOIMOHATbHBIH UHTEIUICKT, IPEIIOJIaraFO I
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHWS,  BKIIOYAMOIIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

SMOIIMOHAJIBHOE COCTOSIHME, BUETh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
AMOLIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B cE0€;

CaMOpETYJIMPOBAHUS, BKIIOUYAOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEACHUE, CIIOCOOHOCTh aJalnTHpPOBATBHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH I'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKIIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LIEIN
U yCIleXy, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHHE I€HCTBOBATH, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh TMOHMMATh  AMOIIMOHAIBHOE
COCTOSIHME JPYTMX, YYHMTBIBaThb €ro IMpPU OCYLIECTBICHUH OOIICHMS,
CIIOCOOHOCTB K COUYBCTBHIO M COIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPaMBATh
OTHOIIEHUS C JAPYTUMHU JIFOJbMH, 3a00TUTbCS, MNPOSIBISTH HHTEPEC U
paspemniarh KOH(IUKTHI.

INPEIMETHBIE PE3YJIbTATbI



K xoniy obydenuss B 10 knacce mpenMeTHble pe3yibTaThl HA YTIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUINA:

NMOHUMATh POJb  (PU3MKA B OSKOHOMHYECKOH, TEXHOJOTHYECKOM,
DKOJIOTUYECKOM, COIMAJIbHOW M ATUYECKOM cdepax [edaTebHOCTH
YEJI0BEKa, POJib M MECTO (PU3UKHU B COBPEMEHHON HayYHOU KapTUHE MHPA,
3HAUYEHHUE OIMCATENIbHON, CHUCTEMAaTU3UPYIOIIEeH, OOBSICHUTEIBLHOU U
MPOTHOCTUYECKON  (QYHKIMHA  (PU3HMYECKOH TEOpUM —  MEXaHHKH,
MOJIEKYJISIpHON (DMBUKH M TEPMOJUHAMUKH, POJb (U3UYECKOU TEOPUHU B
(dbopMUpOBaHUYU TIPEICTABICHUNA O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCIOBUS TPUMEHUMOCTH MOJEled (QU3WYecKux Ten u
MPOLIECCOB (SIBJICHUM): HWHEpIMalbHAas CcUCTeMa OTCuY€Ta, abCOIIOTHO
TBEPAOE TEJIO, MaTepualibHasg TOYKA, PAaBHOYCKOPEHHOE JABHUIKCHUE,
cBOOOAHOE majeHue, al0CoMOTHO yrpyras aedopmaius, abCOTOTHO
yIpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIN Ta3a, KUIKOCTH
U TBEPAOTO (KPUCTALTUYECKOTO) Tea, UACaNbHbIN ra3, TOUCUHBIN 3apsij,
OJIHOPOJHOE JIEKTPUYECKOE TOJIE;

paznuyuath yciaoBHUS (TpaHUIlbl, OOJACTHU) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHITH MEXAaHUYECKUE IIPOILIECChl U  SIBJICHMUS,
WCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIHLHOCTD
MEXaHUYECKOTO JBHXKEHUS, (DOPMysIbl KHUHEMATUKH DPaBHOYCKOPEHHOIO
JNBIKEHUS, TpeoOpa3oBaHus [amuiess Juisi CKOPOCTH U NEpPEMEIICHUS,
3akOHbl HpIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['amuiies, 3aKoH
BCEMUPHOT'O TATOTEHUSA, 3aKOHBI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOU
SHEPIruM, CBS3b PabOTHl CHJIBI ¢ MU3MEHEHHUEM MEXaHWYECKOW HSHEpTuH,
YCIOBUSI paBHOBeCHs] TBEPIOro Tena), NOPU OSTOM HCIOJIb30BAThH
MAaTeMaTH4YECKOE BBIPA)KCHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (U3HUECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anuies, BTOporo
U TpPEeThero 3akoHOB HbBIOTOHA, 3aKOHOB COXpPAHEHUS HMITyJIbCa U
MEXaHUYECKON SHEPrUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJIU3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SIBIICHUSI, UCIIOJIb3YS
ocHoBHble monoxkenuss MKT wu 3akoHbl MoseKynsapHOW (U3UKH U
TEPMOJIMHAMHUKHK (CBSI3b  JIABJICHMSI HMJCAIBHOIO Ta3a CO CpeaHel
KUHETUYECKOU DHEPIrHUEN TEIJIOBOIO JBMIKEHUS Y KOHILIEHTPALUEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEIHEH KHUHETUYECKOU
DHEPryeu TEIJIOBOIO JBMKECHUS €r0 YacCTHUILl, CBA3b JIABJICHUS UICAIBHOTO
raza C KOHLEHTpAIME MOJIEKYJ M €ro TEeMIEeparypou, ypaBHECHHUE
MenneneeBa—KnamneiipoHa, TMepBbIi 3aKOH TEPMOJUHAMHKH, 3aKOH



COXpPaHEHMSI SHEPrUU B TEIUIOBBIX IMPOLECCAX), MPU 3TOM HCIOIb30BaTh
MaTeMaTU4YECKOE BBIpAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH ypaBHeHUs MeHeneeBa—KnaneiipoHna;

aHAJU3UPOBATh W  OOBSACHITH DJIEKTPUUECKUE SIBJICHUS, WCIOJb3YS
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI AJEKTPOAMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA DICKTPUUECCKUX
MOJIEN, MPU ATOM YKasbiBas YyCJIOBUS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa I ydacTka
Henyu W JJId 3aMKHYTOM BJIEKTPUYECKOM menu, 3akoH J[xoyis—JIeHna,
npasuia Kupxroda, 3akonsr @apajes 1ist 3J€KTPoIin3a);

OMUCHIBATh (PUBMYECKUE MPOIECCHl U SIBICHHS, HCIOJIB3Ys BEJIMYUHBI:
MEpEMENIEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CHJIBI, JaBJICHUE, IIOTCHUUAIbHAA DSHEPIUs, KUHETHUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CHUJIbI, IIEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIA TSHKECTH, CUJIa YIPYTrOCTH, CHJIa TPEHHUS, MOIIHOCT,
SHEpPrusi B3aUMOJACHCTBUS Tela C 3eMiéid BOIU3M €€ MOBEPXHOCTH,
DHEPTUs yOpyroi aedopMmarii  MPYKUHBL, KOJIMYECTBO  TEIJIOTHI,
abcooTHAs TeMIepaTypa Tena, padoTa B TEPMOJIWHAMUKE, BHYTPEHHSS
DHEPrus WJCATBbHOTO OJHOATOMHOIO rasa, paboTa UACaJIbHOIO Tas3a,
OTHOCHUTEJIbHAA BJIAXHOCTh BO3ayxa, KIIJ wuaeanbHOro TEMIOBOrO
JBUTATENS; NEKTPUUECKOE TOJIE, HAMPSKEHHOCTD JIEKTPUUECKOTO MOJIs,
HanpspKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKYyM€ W B JHDJIEKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOrO IIOJI,
pPa3HOCTh  MOTEHIMAJOB, JJEKTPOJABMXKYIIAs CHJla, CWila  TOKa,
HanpsHKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass EMKOCTh IIJIOCKOrO
KOHJICHCATOpa, CONMPOTUBIICHUE y4dacTKa LEMUA C MOCIEAO0BATEIbHBIM U
MapajyIeJIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO IO
KOHJIEHCATOPa;

OOBSICHATH ~ OCOOCHHOCTH  TIPOTEKaHWS  (PUBMYECKUX  SIBJICHUU:
MEXAaHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHWE YACTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE nBIKeHHE, nuddys3us, ucmapeHue,
KUIICHUE U KOHJICHCALMs, [UIABJICHUE U KPUCTAJUIN3ALKS, HAIIPABICHHOCTh
TEIIoONEepeaaum, 3JIEKTPpU3alns TeJ, SKBUIMOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOJIHHKA;

IPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEJIMYUHBI OT
IpyrOM €  HCHOJIb30BAHHEM  MPSMBIX  H3MEPEHUH, IIPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl IOJYyYEHHON
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHIE TpaduKOB C Yy4ETOM



aOCOJIOTHBIX MOTPEIIHOCTEN U3MEPEHUI, /IeJaTh BEIBOBI 110 PE3yJIbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpeHUs] (U3NYECKUX BEIUYUH, IPU STOM
BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OICHUBAaTh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE OTPEUTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTH ONBITHI 1O MPOBEPKE MPEIIOKEHHOW TUIIOTE3bI: TIaHUPOBATh
AKCIEPUMEHT, COOUPATh AKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJIyYEHHbIE PEe3yJbTaThl U JieJlaThb BBIBOJ O CTaTyce MPEaJIOKEHHOU
TUIIOTE3bL;

coOmro1aTh MpaBuia 6€30MacHOro TpyAa MpU MPOBEICHUM UCCIEOBAaHUN
B paMKax y4eOHOro OKCIIEpUMEHTAa, MpaKTUKymMa ©  y4eOHo-
HCCJIEI0OBATEIIbCKOM W TPOEKTHOM JIEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPONCTB U 1a00OPaTOPHOro 000pYAOBAHMS;

pelaTte pacyETHBIE 3aJadyd C SBHO 3aJJaHHOM M HESBHO 3aJaHHOM
¢bu3HUecKoil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHUS O0OOCHOBBIBATH
BBIOOp (u3MUECKOW MOJENH, OTBEYalollell TpeOoBaHUSAM 3aJayH,
OpUMEHSITH  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIAThl
bu3NYeCKNX TEOpUH TPHU UCIOJIB30BAHUM MAaTEMAaTHYECKUX METO/I0B
peleHust 3a/1a4, MPOBOJUTh pacu€Thl HA OCHOBAHUU UMEIOIINXCS JAHHBIX,
aHAJIU3HPOBATH PE3YyJIbTaThl W KOPPEKTHPOBATH METOABI PEMIEHUS C
y4ETOM MOJYYEHHBIX PE3yJIbTaTOB;

peniaTth KadyeCTBEHHbIC 3a7aud, TPeOyIolMe NPUMEHEHUs] 3HAHUU U3
pa3HBIX pa3lenoB Kypca PU3MKH, a TAK)KE WHTETPAIIUU 3HAHUN U3 APYTHUX
NpPEAMETOB €CTECTBEHHO-HAYYHOIO IMKIIA: BBICTPANBATH JIOTHUYECKYIO
LEMOYKY PacCyXJICHUM ¢ OOPON HA U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U GU3HYECKUE SIBJICHUS;

UCIIOJB30BaTh TEOPETUYECKHE 3HAHUS JUIsi OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTENHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

NPUBOJIUThL TMPUMEPHI BKJIAJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OIEHUBATH MOCIECTBUS OBITOBOM M MTPOU3BOJICTBEHHOM
NESTENPHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMH TIPOIECCaMU, C
MO3UIIMI HKOJIOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHaAILHOM
MPUPOJIONOIH30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUN
HAyKH M TEXHOJOTMH JUisi JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
o0111eCTBA;



NPUMEHSTh pa3IudHble CIOcOoObl paboThl ¢ MHbOpMaIel hU3NIecKoro
cCollepKaHUsI C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUM, TMPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(MOPMALIMOHHbIE
TEXHOJIOTUM IS TOMCKA, NEpepadOTKM M MNPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHOM WH(MOPMAIUH, CTPYKTYPUPOBAHUS U UHTEPIIPETAITUU
uH(hoOpMaIuKU, TOJMYYECHHON W3 pa3IUYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBAaTh  MOJIydyaemMyro  HuH(opmanuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK M HA OCHOBE
aHaJn3a UCTOYHUKA HH(POPMALIUY;

MPOSIBJISTH OpraHu3alMOHHBIC u MO3HABATEIbHbIE yMEHUs
CaMOCTOSITENIbHOTO ~ MPUOOPETEHUs] HOBBIX 3HAHMM B MpOIECCe
BBINIOJIHEHHUS POEKTHBIX U y4eOHO-HCCIIEIOBATENbCKUX padoT;

paboTaTh B Tpynmne ¢ HCIOJIHEHUEM pPa3IUYHBbIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATH PA0OTy TPYMIIBI, PAIIMOHATBEHO PACTIPEACHISTh NEATeIbHOCTh
B HECTaHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OIIEHWBATH BKJIAJ KaXJIOTO U3
YYaCTHUKOB TPYIIIbI B pEIIEHUE pacCMaTPUBAEMON MPOOIIEMBI;

IPOSABIISITH MOTUBALIMIO K OyAyiel npodeccuoHaIbHOM AeATEIbHOCTH MO
CIEHHUATBHOCTIM (DU3UKO-TEXHUUECKOTO MPODUIISL.

K xoHmy oOydenuss B Il knacce npeaMeTHbIe pe3ysibTaThl Ha YIITYyOJEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

MOHUMATh POJb (PU3MKH B OKOHOMHYECKOH, TEXHOJOTHYCCKOM,
COIMAIBHON M 3TUYECKOU cepax MesTeTbHOCTH YeIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4yHOW KapTHMHE MHUpA, POJb aCTPOHOMHUHU B
MPaKTUUYECKOM  JEATETbHOCTU 4YeJOoBeKa U JaJIbHEHIIEM Hay4YHO-
TEXHUYECKOM Pa3BUTHUM, 3HAYCHHUE OIMUCATEIIbHOM, CUCTEMAaTU3UPYIOIICH,
OOBACHUTENFHON M TPOTHOCTUYECKOW (YHKIHMN (PU3NUECKOW TEOpuu —
ANEKTPOAUHAMUKY, CHEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuku, poab Guznueckoit Teopuu B GOPMUPOBAHUU MPEACTABICHUN O
(du3nyuecKoil KapTHHE MHUPA, MECTO (PU3MUECKON KapTHUHBI MHpa B O0IIEM
pSITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUNA O TPUPO/IE;
paznuyaTh YCIOBUS TPUMEHUMOCTH MOJene (QU3WYecKux Ten u
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE M  OJHOPOJIHOE
MarHuTHOE TOJIsl, TApMOHUYECKHUE KOJIeOaHUsl, MAaTEMAaTUUECKUN MasTHUK,
UJeaTbHbIA MPYXKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, HJICabHBIN
KoJ1e0aTenbHbIN KOHTYp, TOHKAs JIMH3a, MOJICNICH aToMa, aTOMHOTO s/ipa U
KBAHTOBOM MOJICJIH CBETA;

paznuyaTh yCioBHsS (TpaHUlbl, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTAIBbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCH U SIBICHHUS,
UCIIOJNb3Yys. OCHOBHBIE TIOJOKEHUS M 3aKOHBI DJIJIEKTPOJMHAMUKH U
CIICLIMAIBHOM ~ TEOPUU  OTHOCHUTEJIBHOCTH  (3aKOH  COXpaHEHUS
ANEKTPUYECKOTO  3apsana, cwuina Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuH, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM WENH CO CKOPOCTBIO
W3MEHEHMUs]  CHUJIbI  TOKa,  TOCTYyJIaThl  CHEIUaIbHOH  TEOpHUU
OTHOCUTEJILHOCTU DUHIITEITHA);

aHAJIU3UPOBATH U OOBACHITH KBAHTOBBIE MIPOIIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHA IS
dotorddexra, mepBbld W BTOpOW TocTynarsl bopa, mOpUHIMI
COOTHOILIEHUs] HeomnpeaenéHHocTel ['eifsenOepra, 3aKOHBI COXPAaHEHUS
3apsiIOBOTO U MAacCOBOTO YMCENl M SHEPTUU B SIJEPHBIX PEAKIUAX, 3aKOH
pPaIMOaKTUBHOTO paclaja);

OMHCHIBATh (PU3UYECKHUE TMPOIECCHl U SBJICHUS, HCIOIb3YS BEIUYUHBI:
HaIpPsHKEHHOCTD JIEKTPUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MoJisl, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIKYILASl CUJA, WHIYKIUS
MarHMTHOTO TOJSl, MAarHUTHBIM MOTOK, cuiaa Ammepa, WUHIYKTUBHOCTb,
ANEKTPOABUKYIAS CUJIa CAMOMHAYKUIHWH, SHEPrUsi MAarHUTHOrO MOJs
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IIOJHAs DSHEPrus,
SHEpPrusi TOKOS CBOOOJHOM YacCTHUIIBI, JHEPrus W UMIyJIbCc (OTOHA,
MacCOBO€ YMCIIO U 3apsil sJipa, SHEPTUSI CBS3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PUBHUECKUX  SBJIICHHM:
AJIEKTPOMArHUTHAsI UHIYKIUS, CAMOUHYKIIMS, PE30HAHC, HHTEPPEPECHITUS
BOJIH, Judpakuus, JTUCHEpPCHs, T[OJHOE BHYTPEHHEE OTpa)kKeHHE,
dbotoanextpuueckuit 3ddext (dhororddekr), ampda- u Oerta-pacnaabl
siep, raMMa-u3IydyeHue saep, (PU3MYecKUe MNPUHIUIIBI CHEKTPATBHOTO
aHanm3a ¥ paboTHI Ja3epa;

ONpPENCNIATh HANPABICHUE HHAYKIWM MAarHUTHOTO IOJISI MPOBOJHUKA C
TOKOM, CUJIbI AMriepa u cuiibl JlopeHna;

CTPOUTH U300paKEHHE, CO3/IaBAEMOE INIOCKUM 3€PKaJiOM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €70 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOIIME ACTPOHOMUYECKUE IOHATHS, TEOPUU U
3aKOHBI JJIA aHaidu3a M OOBSICHEHUS  (PU3UYECKHX IMPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJIaKTUYECKOU
cpeze; ABMKEHHSI HEOECHBIX Tell, IBOJIONNH 3BE3 U BeeneHnnoii;
MPOBOJUTh HCCIICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUN, MPU HSTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH



bus3nueckux BeIMYMH B BHUAEC TpadukoB ¢ y4€TOM aOCOIIOTHBIX
NOTPEIIHOCTe  W3MEpPEHWid, JelaTb  BBIBOABI IO  pe3yjibTaTam
UCCIICJIOBAHMS,

NPOBOJNTHh KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIHYWH, TPU ITOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OLICHUBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE TMOTPEITHOCTH MPSIMBIX 1 KOCBEHHBIX U3MEPEHHUI;
MIPOBOJIUTH OTBITHI IO TIPOBEPKE MPEIOKEHHON THIOTE3bI: TUIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATH
MOJTyuYeHHBIE Pe3yJbTaThl W JeNaTh BBIBOJ O CTaTyce MpenIoKEeHHOU
TUIIOTE3bI;

OMUCHIBATH METO/IbI MOJTYUYEHHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;
cobJiroaTh TpaBuiia 0€30MacHOTO TPyJia MPU MPOBEICHUH HCCIIEA0BaHUN
B paMKax y4eOHOro »HKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHo-
UCCIIEJIOBATENILCKOM M MPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a0OPaTOPHOTO 000PYAOBAHMUS;

pemiaTh pacy€THbIE 3aJladyd C SBHO 3aJlaHHOM M HESBHO 3a/JaHHOMU
(¢u3nUecKoil MOJEeNbl0: HAa OCHOBAaHWM aHalM3a YCJIOBUS BbIOMPATH
dusznyeckue MOJeNnu, OTBEYarolue TpPeOOBaHMSIM 3aJadyd, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3NYECKUX TEOpUN
OpU  HUCIIOJIb30BAHUM MaTeMaTUYEeCKUX METOJOB pEIIeHUs 3ajad,
IIPOBOJNUTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PEIICHUSI C YUYETOM MOTYYCHHBIX
pe3yJIbTaToB;

peliath KayeCTBEHHbIE 3aaud, TpeOyrollue NPUMEHEHUs 3HaHUN U3
Pa3HbIX pa3/ie]oB Kypca GU3MKH, a TAaKXKe MHTETpalliy 3HAaHUW U3 APYTHX
NPEIMETOB E©CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHYECKYIO
[ETOYKY pacCyKICHUI ¢ ONOPOii HAa U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
NPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHHUECKUX yCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUCKUX U 3apyOexHBIX YUYEHBIX-
(GU3HKOB B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OIIEHUBATH MOCIEICTBUS OBITOBOI M MPOU3BOCTBEHHON
JeSTEIbHOCTH YEJIOBEKa, CBS3aHHON C (PU3MYECKHMH IpOILIeCCaMU, C
MO3UIINI 3KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJb30BAaHUU JOCTHXKCHUN



HAyKd W TEXHOJOTMH JUIsl JajJbHEHIIEro pPAa3BUTHS YEIOBEYECKOIO
00IIIECTBA;

OPUMEHSATh pa3iuyHble crocoObl padoThl ¢ MHpoOpMaleil pu3nIecKoro
CONIEp)KaHUsI C HCIIOJNIB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMM JJI1 TIOHUCKA, NepepabOTKM M NPEabsIBICHUS YyuyeOHOW W
HAYYHO-TIOMYJISIPHOU MH(MOPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAILIUU
uH(popMaly, MOJTYYEHHON W3 pa3Iu4HbIX HMCTOYHUKOB, KPUTHUYECKHU
aHAM3UPOBATh  MOJy4YaeMyl0  HMHQOpPMAIMI0O U  OLEHHMBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK M HA OCHOBE
aHaJIM3a UCTOYHUKA MH(pOpMaLUY;

IPOSBIISATH OpraHu3alMOHHbIE u MO3HABATEIbHbIE yMEHUS
CaMOCTOSATENIbHOIO ~ MPUOOPETEeHUs] HOBBIX 3HAHMM B  MpoOLEcce
BBITMIOJIHEHMSI IPOCKTHBIX U yUeOHO-UCCIEI0BATENbCKUX padoT;

paboTaTh B TpyHNe€ C MCIOJIHEHHEM pa3IUYHbIX COLHMAJIbHBIX pOJIeH,
IUTAHUPOBATh PabOTy IPYyMNIbl, PAMOHAIBHO PACIpPEAEATh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHUBATH BKJIaJ] KaXKJ0ro U3
YYaCTHUKOB TPYTIIHI B PEHICHHE PACCMATPUBAEMOM MPOOIEMBI;

NPOSIBIISATH MOTUBALMIO K Oyaymie nmpodeccnoHaabHOM AesITeNbHOCTH 1O
CHEIMATIBHOCTSIM (PU3UKO-TEXHUUECKOTO MpOoduIs.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne | HaumeHoBaHue
(undposbie)
n/ | Ppa3iesioB U TeM Bcer | Kourtpoibsn IpakTuyeck
oOpa3oBaTeibH
n NpOrpaMMbl 0 ble padoThI He padboTsbl

ble pecypchl

Pazgen 1. HAYUHBII METO/I IO3HAHUSI ITIPUPO/IbI

Hayunsiii MeTog

1.1 6
MO3HAHUS MPUPOIBI
Hroro no paszneny 6
Pa3nen 2. MEXAHUKA
2.1 Kunemarnka 10 1
2.2 Jnnamuka 10 1
23 CraTtuka TBEpIOro TENA 5
24 3aKOHBI COXpaHEHUS B 10 1
MeXaHUKe




Hroro no pazneny

35

Pa3nea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OcHoOBBI
MOJIEKYJIIPHOKHHETHYEC
KOW TEOpHH

15 1

32

Tepmoauuamuka. Ternos
bIE MAILVHbI

20 1

33

AFpeFaTHI)Ie COCTOsIHHUA
BemiecTBa. @a3oBbie
Nepexoabl

14 1

Hroro no pazneny

49

Pasnea 4. JIEKTPOJJUHAMUKA

4.1 DIIeKTPUUIECKOE T0JIe 24 1
47 [TocTossHHBIM ) 24 |
AIIEKTPUIECKUI TOK
43 Toxku B pa3uyHbIX 6
cpenax
Hroro no pazneny 54

Paznen 5. ®DU3HUYECKHN MIPAKTUKYM

5.1

Pu3HYECKU IPAKTUKYM

16

16

Nroro no pazaeny

16

PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

170 8

16

11 KITACC

Ne
n/
|

KoauuyecTBo yacoB

HaumenoBanue

pasaesioB U TeM Bcer KonTtposbHbI

NpOrpamMmbl 0

e padoThI

IIpakTH4yecku
e padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTeJIbHbI
e pecypchbl

Paznea 1. QJIEKTPOJUH

AMMUKA

1.1

MarsuTtHoe 1ose

14

1.2

DneKTpoMarHuTHas
WHAYKIHS

13 1

Hroro no pazneny

27

Pa3nea 2. KOJIEBAHUSA U BOJIHBI




MexaHnyeckue
2.1 10
KOJIeOaHus

22 3J'IeKTpOMaFHI/ITHBI 15 1

e KoJIcOaHus

MexaHnyeckue 1

2.3 AJIEKTPOMArHUTHBIC 10
BOJIHBI
24 Omnrtuka 25 1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocuosrl CTO 5

Hroro no pazneny 5

Pa3nesn 4. KBAHTOBAS ®PU3UKA

KopnyckynsgpHo-

4.1 PHYEKYIP 15
BOJIHOBOM JTyaJTi3M

4.2 duzuka atoma 5
dusuka atToMHOTO
sIpa u

43 AP 5 |
AIIeMEHTaPHBIX
YaCTHII

Hroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DJIeMEHTHI
5.1 aCTPOHOMUH U 12
acTpopu3uKu
Hroro no pasneny 12

Paznen 6. PDUSHUECKHN MPAKTUKYM

6.1 Pu3HYECKUIL 16 16
MPaKTUKYM
Nroro no pazaeny 16

Pa3nea 7. OBOBIIIAIOIIEE IIOBTOPEHHUE

CucreMaruzanus u
000011IeHHE

npeaAMCTHOIO

7.1 15

COJIepKaHUs U
OTIbITA
JIeATEeILHOCTH,




IPUOOPETEHHOTO
IpU U3YYEHUU
Kypca ¢pusuku 10 —

11 kimaccoB
Hroro no paszneny 15
PesepBHOe BpeMmst 10
OBUIEE KOJIMYECTBO
YACOB 110 170 16

[NPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

o ®wusuka, 10 knacc/ Msxkumies I'.41., byxosues b.b., Corckuit H.H. mox penakmueit
[TapdentbeBoit H.A., AkunonepHoe odmectBo «M3natenbcTBo "l[IpocBemenne’y;

o ®wusuka, 11 knacc/ Mskumes I'.JI., Byxosues b.b., Hapyrua B.M. nox penakueit
[TapdentbeBoit H.A., AkunonepHoe odmectBo «M3natenscTBo "[IpocBemenne’y;

o ®wusuka, 10 knacc /ITunckuit A.A.,Kabapaun O.®D. «M3natensctBo "l[Ipocsenienne"»;

e ®usuka, 11 knacc /ITunckuit A.A.,Kabapaun O.®D. «M3natensctBo "[Ipocserienue"»;

e CamocTrosTenbHbIe 1 KOHTPOJIbHBIC padoThl 10 kimace /Kupuk JILA. «M3paTenbeTBO
"Unekca"n;

o CaMmocTosTeNIbHbIC U KOHTPOJIbHBIC pa0boThl 11 kiace /Kupuk JI.A. «3natenscTBO
"Unekca"y;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

e Poccuiickas snekTpoHHas 1mkona — resh.edu.ru/subject/28/10/
o bubmmoreka marepuano ®I'MC «Mos mxona — lib.myschool.edu.ru/market
o <..>






