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MMOACHUTEJIBHAS 3AIIMCKA
[IporpaMmma 10 ¢u3MKe Ha YpPOBHE CpPEAHEr0 OO0IIero oOpa3oBaHUs
COCTaBJICHA B COOTBETCTBUHU C:

@®enepanbHbiM  3aKOHOM 0T 29.12.2012 Ne 273-03 «O6 o0pa3oBaHuu B
Poccuiickoit denepanun» (C ”BMEHEHUSIMHU U JOTIOJTHEHUSIMU );

[TopsikoM opraHu3aliy U OCYIIECTBICHUS 00pa30BaTENbHON NEATEIbHOCTH O
OCHOBHBIM  00I111€00pa30BaTeIbHBIM  IporpaMmMaM —  00pa30BaTEIbHBIM
nporpaMMaM HayajdbHOro OOIEro, OCHOBHOIO OOLIEr0 M CpPEeAHEro OOIIEero
o0pa3oBaHus, YTBEPXKJICHHBIM MpukazoM MuHnnpocsemenus ot 22.03.2021 Ne
115 (c U3MEHEHUSIMU U JIOTIOJIHCHUSIMH );

[Tpuka3 Munuctepcra oOpazoBanus u Hayku PD ot 17 mas 2012 r. N 413 "O6
YTBEPKJAEHUU (eepaIbHOTO TOCYIapCTBEHHOTO 00pa3oBaTEILHOIO CTaHJIapTa
cpeaHero oo61iero oopazoBanus” (C USMEHEHUSIMU U JTOTIOJIHCHUSIMU)
denepanbHOil 00pa3zoBaTENBLHONW MPOrpaMMoOil cpeHero odiiero oopa3oBaHus,
yTB. npuka3zom Munnpocsemenus Poccun ot 18.05.2023 Ne 371,

yctaBom OVY;

MOJIO)KEHHEM O (QopMax, MEePUOJUYHOCTH, TOPSAJIKE TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH U MPOMEXYTOUHOU aTTecTanuu odyydaromuxcs B OO;
nporpammoi Bocnutanusi OO.

[Iporpamma 1o (¢u3MKe Ha YPOBHE CpeIHEro oO0mero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHUH M TPeOOBaHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHO# oOpa3oBaTebHOM mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€rtom ¢enepanbHOl paboueld mporpamMmbl BocnuTaHus u Konuenmmu
npenojaBanus yaeOHoro npeamera «dusnka» B 00pa30BaTebHBIX OPraHU3AIUIX
Poccuiickoit  depeparuu,  peaM3yOMMUX  OCHOBHBIE  0Opa3oBaTEIbHBIC
IPOrpaMMBbl.

[Iporpamma no ¢usuke onpeaenser o0A3aTeNbHOE MPEIMETHOE COJIepKAHHE,
YCTaHAaBIIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIBHOCTh U3YUEHHUSI TEM U Pa3JeiIoB
y4eOHOTO TpeaMeTa C Y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKH y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  00y4aromuxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBleHHWE O IENAX, COAEpNKaHUH, OOIIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHHUS W PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMH
yaeOHoro peamera «Pu3nkay Ha yriyOoJIEHHOM ypOBHE.

N3yuenne kypca (puszuku yriayOJEHHOTO YPOBHS IMO3BOJISIET pPEai30BaTh
3a7a4d ITpo(PEeCcCUOHATBLHON OpPUEHTALUM, HAMPABIEHO HA CO3JaHUE YCIIOBHM IS
MPOSIBJIEHUST CBOMX HWHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KayKIbIM
oOydJaromumcsi, KOTOpble HEOOXOAUMBI MJi TNPOJOJDKEHUS 00pa3oBaHMsl B
OpraHu3anusax MNpoQPecCUOHATBHOIO0 O00pa30BaHHUs 1O Pa3JIMYHBIM  (PUBUKO-
TEXHUYECKUM U WHKEHEPHBIM CIIECIIUATBHOCTSIM.
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B nporpaMmme 1o (u3MKE ONpPENEnsloTCs IUIAHHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (DU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, MpeIMeTHble (Ha  yriyOsn€éHHoM  ypoBHe). HayuHno-
METO/IOJIOTMYECKON OCHOBOM JiJIsi pa3pabdOTKM TpeOOBaHUU K JIMYHOCTHBIM,
METaNnpeIMETHbIM W TPEAMETHBIM pe3yJibTaTaM OOy4YaroUIUXCsl, OCBOMBIIUX
nporpaMmy 1o (QU3MKE Ha YpOBHE CpeAaHero oOuiero oOpa3oBaHus Ha
yriayOiaEHHOM YPOBHE, SIBISIETCS] CUCTEMHO-/I€SITEIbHOCTHBINA MOAXO/.

[Iporpamma 1o gu3uKe BKIIOYAET:

IUIAHUPYEMBbIE pe3yJbTaThl OCBOEHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHMCJI€ NPEeIMETHbIE pe3yJIbTaThl 10 ToJaM 00y4eHHUs;

coziepkanue yueOHoro npeamera «Pu3nka» 1no rojam o0yyeHusl.

[Iporpamma 1o ¢u3MKe MNPEAOCTABISAET BO3MOXKHOCTU JUIsl peallu3aliu
Pa3IUYHBIX METOJAMYECKUX IMOJXO0JI0B K MpernojgaBaHuio (pU3MKU Ha YriryOIEHHOM
YPOBHE IMPH YCIOBUHU COXpaHEHUs 003aTEIbHON YacTH COJEPKaHUsI Kypca.

du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOABI, BHICTYMAs B
KayecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromieMm mupe. IkoapHBIN Kype GU3HKH — CHCTEMOOOpa3yOmui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (HU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IMIPOIIECCOB U SIBIICHWUM, HW3y4aeMbIX XUMHUEH, OHOJOTHEH,
buzmveckorr reorpaduert u acTpoHommeil. lcmonb3oBaHWE U AKTUBHOE
npUMeHeHHe (U3MYECKUX 3HAHWM OINpeAeNuiio XapakTtep M OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cdepe DSHEPreTHKH, TPaHCIOpPTa, OCBOCHUSA
KOCMOCa, MOJy4eHHUS] HOBBIX MAaTEpPHAIIOB C 3aJaHHBIMU CBOiicTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa 00ydYaromierocs, B (OpMUPOBAHUE YMEHHM MPUMEHATH HAyYHBIH
METO/I TO3HAHUS NP BHIMIOJHEHUU UMHU YUEOHBIX UCCIEIOBAHMIA.

B ocHOBY Kypca pu3nku Ha ypoBHE CpeHEr0 O0IIero 0Opa3oBaHMs MOJIOKEH
pAI Uael, KOTOpble MOYKHO PAaCCMATPUBAThH KaK MIPUHIUIIBI €r0 MOCTPOESHUSI.

Hoea wuenocmuocmu. B COOTBETCTBUU C HEW KypC SBISIETCA JIOTMYECKHU
3aBEepIIEHHBIM, OH COJIEPXKUT MaTEepHal U3 BCEX pa3fenoB (PU3MKH, BKIIOYAECT KaK
BOIIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOUN (U3HKH.

Hoesn zenepanuzayuu. B cOOTBETCTBUU C HEW MaTepual Kypca (U3HKHU
o0beMHEH BOKpYr (Qu3nmyeckux Teopud. Bemymmum B Kypce sBIseTcs
dbopMupoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHUH, BEIIECTBE W
ToJIe.

Hoea cymanumapuzayuu. EE peanuzanus Npeanonaraet MCIOJb30BaHUE
T'YMaHUTApHOTO TOTEHIHAaNa (HU3UYECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
bu3ukn Cc pa3BUTHEM OOIIECTBAa, a TaKkKe C MHUPOBO33PECHUECKUMH,
HPABCTBEHHBIMU U SKOJOTMUYECKUMHU MPOOJIEMaAMHU.



Hoea npuknaonoit nanpaenennocmu. Kypc ¢pusuku yrayOaéHHOro ypoBHs
MpEeAnoiIaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHMUYECKUX U TEXHOJIOTHYECKUX
NIPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. IIpu sTOM paccMmarpuBaroTcs Ha
YpOBHE OOIIMX MpPEACTABICHUA M COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTUH.

Hoea 3Ixonozuzayuu peanusyercs TMOCPEACTBOM BBEACHHUS SJIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C PAa3BUTHEM TEXHUKU M TEXHOJOTUH, a TaKxke 00CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€30MacCHOCTH.

OcBoeHue coaep:kaHus MporpamMMmsbl 1Mo (PU3MKE TOJKHO ObITh MOCTPOEHO HA
NPUHIIMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxoaa. Jns dusuku peanuzanus 3TUX
NPUHIIMIIOB 0a3upyeTcs Ha MCIOJIb30BaHUU CAMOCTOSITEIBHOIO HKCIIEPUMEHTA KaK
NOCTOSIHHO JIeHcTBYtonlero Qakropa ydyeOHoro mpouecca. [ns yrimyOn€HHOro
YPOBHS — OTO CHUCTEMa CaMOCTOATENBbHOTO YYEHHUYECKOTO HSKCIIEPUMEHTA,
BKJIIOUAIOIIETO0 (DpOHTAIbHBIE YYEHUYECKHE OMNbITHI MPU HM3YyYEHUH HOBOTO
MaTepuana, JaboparopHsie paboTel U paboThl NpakTUKyMma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanuzanuu (U3MYECKOrOo TMpakTukyma. B  mepBoM ciyyae
NpakTUKyM npoBoautcs b0 B koHie 10 u 11 kmaccos, 1160 mocie nepBoro u
BTOPOTO TOJYrOAWM B KaXKIOM H3 OTUX KiaccoB. Bropoit cmocod — 310
UHTETpanusi paboT MpakTHKymMa B CHCTEMY JIaDOpaTOpHBIX paboT, KOTOpbIE
POBOAATCS B Ipollecce H3ydeHus pasnaena (temsl). [lpu stom mom paboramu
NPaKTUKyMa MMOHUMAETCS CaMOCTOSATENbHOE HMCCIEOBaHUE, KOTOPOE MPOBOIUTCA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIIAaroBOi HHCTPYKIIUH.

B nmporpamme mo (Qusuke cucTeMa YYEHHUECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTHKyMa MpeACTaBieHA €AUHBIM IepeuyHeM. Brioop
TEMATUKUA JJI1 9TUX BUIOB YYEHHUYECKHX TMPAKTUUYECKHX Pa0O0T OCYIIECTBIACTCS
y4aCTHUKaMU 00pa30BaTENIbHOTO MPOIlecca UCXOS U3 OCOOCHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUS W OCHaleHus kKaOuHeta Qusuku. [Ipum sTomM obecmeunBaeTcs
OBJIAJICHNE OOYYaroIMMUCA YMEHHMSIMHU IPOBOJUTH MpPSMbIE W KOCBEHHBIE
U3MEPEHMsI, UCCIETOBAaHUS 3aBUCUMOCTEH (DU3MUECKHUX BEJIUYMH U IOCTAHOBKY
OIBITOB IO MTPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bonpioe BHUMaHWE YAENAETCS PEUIEHUI0 PAacUETHBIX U KadeCTBEHHBIX
3ana4. IIpu 3TOM A pacy€THBIX 3a/1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJIaHHON W HESBHO 33/IaHHON (PU3MUYECKOW MOJIEIBI0, MO3BOJISIONINE MPUMEHSTH
W3Y4YEHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, Tak U
MHTErpupys IPUMEHEHNE 3HAHUI U3 pa3HbIX pa3iesoB. [ KauyecTBEHHBIX 3a]1a4
NPUOPUTETOM SIBISIOTCSA 3a7aHusi Ha OOBSCHEHUE/NpPENCKa3aHue MPOTEKaHUS
(dU3MYEeCKUX SIBJICHUN U MPOLIECCOB B OKPYKAIOLIEH >KU3HU, TpeOyrollne BbIOOpa
(pu3HUecKoi MOJAENHN JUIsl CUTYalluy TPaKTUKO-OPHUEHTUPOBAHHOI'O XapaKTepa.



B coorBerctBum ¢ TpeboBanusmu PI'OC COO K MarepualbHO-
TEXHUYECKOMY OO0EeCMeueHHI0 y4eOHOro mpoiiecca Kypc (pu3uku yriyOosi€HHOTO
YpOBHSI Ha YPOBHE CpeaHEro o01ero 00pa3oBaHus AOJIKEH U3y4aThCsl B YCIOBUSAX
npeaMeTHOro kaOuHera. B kaOuHeTe (QU3MKU [OKHO OBITh HEOO0XOOUMOE
nabopatopHoe 00O0pyAOBaHUE I BBIMOJHEHHS YKa3aHHBIX B MpOrpamMme 1o
(¢u3MKe YYEeHHMYECKUX OIBITOB, JAOOPATOPHBIX pabOT M paboT NpakTUKyMma, a
TaKk)Ke JEMOHCTPAlMOHHOE 000pYyI0BaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
NPUHIIMIIOM MHHHMAJIbHOW JOCTAaTOYHOCTH H OO0ECIEeUMBaeT TOCTAHOBKY
NEePeUYNCICHHBIX B MporpaMme MO0 (U3NKE KIFOYEBBIX JIEMOHCTpPAIlUN IS
UCCIICJIOBAHUS  HM3y4aeMbIX SIBICHUH W  MPOILECCOB, OMIHUPUYECKUX |
(GyHIaMEHTaTBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUH.

JlabopaTopHOoe o0OOpymOBaHWE MJiI YYCHHUYECKHX MPAKTUYECKUX padoT
GopmMupyeTcsi B BHIE TEMaTHYECKHX KOMIUICKTOB M OOECIICUYMBACTCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcs. TeMaTH4ecKue KOMILICKTHI
naboparopHOoro 00OpYAOBaHUS JIOJDKHBI OBITH TIOCTPOSHBI Ha KOMIUIEKCHOM
MCTIOh30BAaHUH AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKKE KOMITHBIOTEPHBIX
MU3MEPHUTETHHBIX CHCTEM B BUEC U(PPOBBIX JT1a00paTOpHil.

OCHOBHBIMHU LIETISIMHA U3y4eHUS PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

dbopMHUpOBaHUE UHTEpEca U CTPEMIICHHS OOYydYaloIIMXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE WX HHTEJUIEKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJE IMO3HaHUA U (popMuUpoBaHHE
UCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YeHHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHue YMEHUN OOBSCHATH SBJICHUS C UCITOJIB30BaHUEM (PU3HUESCKUX
3HAHWHA U HAYYHBIX JIOKA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNW O poiu (PU3MKH JJIs PAa3BUTHSA JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymyreit
npo(hecCUOHATBHON  JESATENbHOCTH, CBSI3aHHBIX C (U3UKOH, MOATOTOBKA K
JalbHEeNIIeMy O0Oy4eHHUIO B 3TOM HampaBiIeHUH.

JlocTikeHne »THX Ieneld o0ecreynBaeTcs pelIeHHEM CIEIYIOIUX 3a7a4d B
npolecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHUK 00 0OmMX (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUSAX,  BKIOYAas  MEXaHWUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acTPO(DH3NKH;



(opMHUpOBaHUE YMEHUN NPUMEHITh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
(¢u3nueckux SBICHUA B NPUPOAE U Uil NPUHATHS NPAKTUYECKUX DEIICHUN B
MMOBCETHEBHOM KHU3HU;

OCBOEGHHE CIOCOOOB PpEIICHUS pa3IuYHbIX 3a7a4 C SBHO 3aJaHHOU
(¢u3znueckol MoJenblo, 3ajlay, MOAPa3yMEBAIOIIMX CAMOCTOSATENbHOE CO3/1aHHE
¢uznueckoil Mojenu, aaeKBaTHOM YCIOBHUSIM 3aJayd, B TOM YHUCJIE 3a]ad
WHKEHEPHOI'O XapaKTepa;

NOHMMaHHE (PU3NYECKUX OCHOB M TMPUHUUIIOB JACHCTBUS TEXHHUYECKHUX
YCTPOKCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEAY;

OBJIQJICHUE METOJIAMH CAMOCTOATENIBHOIO IIJIAHUPOBAHUS W TNPOBEACHUS
¢u3nueckux OSKCIEPUMEHTOB, aHaJlIW3a W MHTEepOpeTanud  MHPOPMALNH,
ONPEIENICHNS] JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTATA;

CO3JJaHHE YCJIOBUM JUIsl PA3BUTHUS YMEHHMH IPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JEATEIbHOCTH;

pa3BuTHE MHTEpeca K chepam npodhecCUOHAIBHON JIeATeTbHOCTH, CBA3aHHOM
¢ (PU3UKOM.

B coorserctBun ¢ TtpeboBanusimu OI'OC COO yrinyOnéHHBI YpPOBEHb
u3ydeHus: ydyeOHoro nmnpeamera «®Pu3nMkKa» Ha YpPOBHE CpPEIHEr0o OOIIeTro
oOpa3oBaHMs BbIOMpaeTCss OOy4YaIOUIMMUCS, IUIAHUPYIOIIMMH TPOJOJIKEHHE
00pa30BaHus 10 CTIELUATBHOCTAM (U3UKO-TEXHUUYECKOTO MPOPUIIS.

Ha usyuenue usuxu (yrinyOna€HHBIH ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orpoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEJEIO),
B 11 xiacce — 170 yacoB (5 4acoB B HEZEIIO).

[Ipeqmaraemerii B mporpamMme 1o (U3MKE IepeyYeHb Ja0OpaTOPHBIX U
NPAKTHYECKUX paboOT SBISETCS PEKOMEHJOBAaHHBIM, YYMUTENb JeNaeT BHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PabOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.

J{ns peanmuzanuu nporpaMMel UCNOb3yeTes caenyromuin Y MK:

Jlna nemarora 1. ®wmsuka. 10 xmacc: YriayOleHHBIH YPOBEHbB:
meTtonuyeckoe mocodue / B. A. KacbssHOB. —
Mockaa: [Ipocsemenue, 2021

2. ®usmka. 11 kmacc: YruyOneHHbIH YPOBEHB:
meTtonuueckoe nocobue / B. A. KacbsHOB. —
Mockaa: [Ipocsemenue, 2021

Jlns1 oOy4aromerocs 1. ®wusuka. YrayoneHHsld ypoBeHs . 10 kacc:
yueonuk/ B.A. KacbsinoB — Mockaa:
[Tpoceemenne, 2023




2. ®uzuka. Yriuy0sieHHbI ypoBeHb . 11 kiacc:
yueOHuk/ B.A. KacbaHoB — MockBa:
IIpocsemenue, 2023

B xone peanuzanuu padoueil mporpaMMbl HCIOJIB3YIOTCS CIIETYIOIINE
MeJarOTMUYeCKue TEXHOJIOTUU:

- HMudopmManimoHHO — KOMMYHUKAIIMOHHAS! TEXHOJIOTUS
~ TexHonorus pa3BUTHS KPUTUUECKOTO MBIILICHUS

~ IlpoekTHas TeXHOIOTHS

—  TexHomorust pa3BUBAOIIETO 00YUYEHUS

- 31popoBbecOeperarme TeXHOJIOT U

—  TexHomorust mpoOIEMHOT0 O0yUCHUS




COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi mpuponbl. Halmonenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). ['unoreza. @usnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAHUM COBPEMEHHOW HAYYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSHHOIO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LKdpoBoil nadboparopueit mo ¢usuke. [Ipumepsl uzmepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHuii 1 CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.



CBoOonHoe maneHue. YCKOpEeHHEe CBOOOJHOTO MajaeHus. J[BrkeHue Tena,
OpOIIEHHOrO0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU M
YCKOPEHHMsI MaTepUajIbHON TOYKU OT BPEMEHU U UX IpaduKu.

KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrota oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTellbHOE (TaHTE€HLHUAJIbHOE) U IMOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIIUAOMETP,
JIBUKEHUE CHApsIOB, LEMHbIe, IIecTepéHYaTble W peMEHHbIE TMepeiayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTteMbl OTCUETA, WIUTIOCTPALMS KUHEMATUYECKUX XapaKTEePHUCTHK
JIBKEHUSI.

CriocoObl UcCleI0BaHUs TBUKEHUH.

NnnrocTtpanus npeaenbHoro nepexo/ia 1 u3BMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCIIOIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenue naBmxeHUs Tena, OpPOIIEHHOTO MOJ| yIiOM K TOPU30HTY H
TOPU30HTAIIBHO.

Hamnpagiienne CKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE TyTEH, TPAGKTOPHl, CKOPOCTEHW IBHKEHHS OJHOTO M TOTO Ke
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIyTH OT BPEMEHM IPH PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITOJIb30BaHUE ITUGPOBOIA TaOOpaTOPUN).

WN3yuenue [BWXKEHMsSI Tena, OpOIIEHHOro Tropu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOW NPONOPLHMOHAIBHON 3aBUCUMOCTH MEXKIY JaJTbHOCTBHIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeJa.

WN3yuenue JBHKEHHSA Tella MO OKPY)KHOCTH C IOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojia OoOpalieHus: KOHMYECKOro MasTHHUKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

IlepBeiii 3akoH HproroHa. MHepumanbHble cucTeMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenerneHue,
MIPUMEDBI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu cuil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
UHEPTHOU MacCCBhI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod IMHUPOTHL. J[BHXKeHHE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TPU JABMKCHUM Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. 'mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Nl B UHEPIUAIBHBIX U HEMHEPIMAJIBHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHHM JBUKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.
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UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHne ABMIKEHUSI CUCTEMBI TeJ, CBA3AHHBIX HUTHIO, MIEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCcTOMYMBOE, O€3pa3IMYHOe PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHsS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynbc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHuaibHbIX ToYeK. LleHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMIYJIbCa B EHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.
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[ToreHnmanbHble W HENOTEHIMANbHbIE CUJbl. [lOTEHIIManbHAs >SHEpPrus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm [ HUACATbHOM XKUJIKOCTH KAaK CIEIACTBUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPaKmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KWUHETUYECKOW SHEPTUM TEJA 110 TOPMO3HOMY Iy TH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddysus. bpoyHOBckoe ABWKEHHE. XapaKTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TEA U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX
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Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPUHU: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BelecTBa. [ 'paduyeckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMITepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeTHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CPEIHHE 3HAUYCHHs] BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.
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HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMHMKE — CHCTEMa YpPAaBHEHUM:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckne 1 HECTaATUYECKUE TIPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YAenbHas M MOJIAPHAs
TEIJIOEMKOCTH BeElIeCTBA. YpaBHeHHE Maliepa. VYaenbHas TEMIoTa CropaHus
TtoriuBa. Pacu€r konmmyecTBa TEmNIOTH mpu Temonepenade. [lonstue 06
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3Hauenune KIIJI. [ukin Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIyYEHNE CBEPXHM3KUX TEMIIEpaTyp, YTWIM3alUsA «TEIUIOBBIX» OTXOJOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BEILIECTB.
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Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanne nporecca OCTBIBAHUS BEILECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcaius. VcmapeHue W KumneHue. Y JielbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEpruy B (ha30BBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI:  KUIKHE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.
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Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, NOHAIEKTPUKA U TMOJYIPOBOJHHKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  mosis.  [IpoOubit  3apsn.  JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH TMOJS U Pa3HOCTHU
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy mapa. Ilome paBHOMEpHO 3apsKeHHOM
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEILIECTBA.
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Konnencarop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH IIOCKOIO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3aPSKECHHBIX IIAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HaTIpsKEHUS) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnemoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.
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Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKAa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAMPSDKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COITPOTUBJICHUS MPU MMOCTOSHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMATIOB MEXKAY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejesna u3MepeHus: amnepMerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pa3HOCTU MOTEHLIHMAIOB MEXIY MOJIOCAMU MCTOYHHUKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.
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DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAs IUCCOLMALINS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiaa OTHOBAJIEGHTHOTO MOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(du3nuecknX BENWYWH, MPOBEPKA MPEIOKEHHBIX THUIOTE3 (BBIOOp H3 PpadoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUHM  SKCIECPHUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIWYMHA, 3aKOH,
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TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTY U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas 1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIM3aluss OHOOPraHMYECKOro TOIUIMBA JUJIi  BBIPAOOTKH  «TEIJIOBOM» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX Tell, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAIUIbI, AIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3zoBaHue JABUKEHUN C UCIIOJIB30BAHUEM MEXaHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (TIPSMOTO TMPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKHy, rmapa- u JHaMarHeTUKH.
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TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  UHAYKIMM ~ MArHUTHOTO  TOJSL  IOJOCOBOTO M
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazHumnan uHOYKYuU.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAykuuu. 3aKOH JJIEKTpOMarHUTHOW wuHAyKiuu Dapanes.
Buxpeoe snekrpuueckoe nosie. Toku Pyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
MeYb, COJICHOU], 3alIUTa OT JIEKTPU3ALMUK TEJ MPU ABUKEHUU B MATHUTHOM MOJIE
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.
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ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIAA BUXPEBOTO MATHUTHOTO MOJISI.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYECKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXaHWYECKON sHepruu). BuiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMILTUTYIaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyX1eHHBIC KoeOanus. Pe3oHaHc.
PezonancHas xpuBas. BiusHue 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

HabGmroneHne HE3aBUCUMOCTH Teproa MajblX KoJdeOaHUW rpy3a Ha HATH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.
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N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0O€ KOJIeOaHUI Ha YIIPYyTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomacHumHbsle KoJ1€0AHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUs SHEPIHH B HI€AIbHOM K0Je0aTeTbHOM KOHTYpE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU MPOU3BOACTBE JJIEKTpo3Hepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyXI€eHHbIE CHHYCOUAAIbHBIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.
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Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXEHHUE, MpeJoMJICHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUIMIIBI paguOCBA3U U TE€NEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUMN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nH(PpakpacHOro U yIbTPAPUOIETOBOTO U3TYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.
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N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonMHEHOE paclpOoCTpaHEeHUE CBETA B OJHOPOAHOMN cpene. JIyd csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBHBIN NTOKa3aTenb npeaomieHus. [IocTosIHCTBO 4acTOThI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yron MmojaHOro BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
[10Ka3aTelIsl IPEIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

Ontuueckue mpubopsl. Paszpemaromias crocoOHOCTh. [71a3 kak onTuveckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HCTOYHHUKOB. [IpuMepsl KiaccH4ecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne YCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIYIA,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.
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NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBO1A.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuenue nudppakiuinoHHON perETKY.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tonyyenue n3o0paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

'panunbl  NPUMEHMMOCTH  KJIacCUYECKOM  MexaHuku.  llocTynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YaCTHULIbI. DHEPTUs
ITOKOSI.
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TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCAa W OHEPrUU  PEISATHUBUCTCKUX 4acTHl] (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unoresa [1nanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. Croneroa. 3akonbl porodddekrra. YpaBHeHHE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro moBepxHocTh). Ombiter [1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuit B Mukpomupe. COOTHOIIEHUST HEONpeneaEHHOCTEH
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHemHero ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosaHoi [Imanka Ha ocHOBe nccienoBanus horodddexra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. U3nydyenue u norjioiienue GOTOHOB MPHU MEpexoe aToMma
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.
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Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIM KOMITbIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue nuueyaToro crnekTpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio aapa. M3otomsl.

PannoaktuBHOCTh. Aunb(da-pacnajn. DNEKTPOHHBIH M TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EcrecTBenHbidt oH uznydenus. JlosumeTpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozasl perucTpalyy U UCCIEI0BAHUS AIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunctBo puzndeckoit KapTHHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (0 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.
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Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKUA JJIsi OOBSICHEHUS MPUPOJbI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBHO)KEHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM MOCJIEA0BATEIbHOCTA. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE NBIPHI B AlIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

Macmra0bnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3HOr0 HeOa HEBOOPYXKEHHBIM TJIa30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOILICHUH.

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.
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O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(¢u3znueckoi Teopuu, poib GU3NUECKON TeOpuu B (POPMUPOBAHUM MTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenune kypca ¢usukum yrioyonéaHoro ypoBHs B 11 Kkiacce
OCYHIECTBIISIETCS] C YYETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runoresa, (U3MUecKas BEJIMYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyeckue SIBICHUS B KUBOW NpUPOJE, KojieOaTeslbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,
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MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJHEYHAsl Oarapesi, CIIyTHUKOBbIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.
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IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3ZOBAHUAINYHOCTHBIE PE3YJIBTATDBI

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOH  MO3UIMU  OOydYaromerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmiecTBa, y4yacTBOBaTH B CaMOYIpaBICHMHM B  0Opa30BaTEIbHOM
Opra”Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEJICHUS;

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCITUTAHUSA

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:
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WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BRIOOp Oymyiiel npodeccuu U pearn30BbIBaTh COOCTBCHHBIC
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa FKOJIOTHYECKUX MpobIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOTIO TIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUIAYAIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IETH JIEeATSIHHOCTH, 3a/1aBaTh MapaMeTphl U KPUTEPUU HX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIIEHUBATh COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BATCIBCKUC I[eﬁCTBHH:

33



BJa/I€Th HAYYHON TEPMHUHOJOTHUEN, KIHOYEBBIMU MOHATUSAMU U METOJaMHU
(u3HUeCKOl HayKU;

BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHHUs 3a1ady  (PU3UYECKOro
coJiep KaHusl, IPUMEHEHHIO PAa3IMYHbIX METO0B IMO3HAHMUS;

BJaJE€Th BHJIAMM JEATEIBHOCTH MO IMOJYyYEHHUIO HOBOTO 3HAHHUSA, €ro
UHTEpIIpeTaluu, NpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IUYHbIX yUEOHBIX
CUTyallUsiX, B TOM YHCII€ MPU CO3JaHUU Y4EOHBIX NMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJISATh NPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJU3UpPOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ peHIeHus, HaXOJIUTb AapryMeHThl s
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pElICHHUS;

aHAIM3UPOBATH TOJYYECHHBIE B XOJI€ PEIICHHS 3aJayd pPe3yJbTaThl,
KPUTHUYECKH OLEHUBATH X JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBUSAX;

CTaBUTh W (POpPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YUCJIE MPU U3YUYEHUU (DUBUKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;
BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI ¥ PEIICHUS;
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMYCKAIOIIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJI/ICTh HABBIKAMHU TOJY4YEHUS MHPOpMAIUU (PU3NYECKOTO COAEPIKaHUS
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBISATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpPETANi0 HH()OpPMAIUU Pa3ITUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCIIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TpeOOBaHUN HPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJIEP)KaHMsI B PA3IMYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHQPOpMAlMU U 1EJIEBOM ayIUTOpPUHU, BbIOUpas
ONTUMAJIbHYIO0 (OPMY MPEACTABICHUS U BU3yaJIU3ALIUH.
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KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKM M BO BHE-ypOUYHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CUTyallUi H CMAr4arhb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAJTbHON paboThI;

BbIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX NEHCTBUM C Y4ETOM OOLIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh I€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBJISATh IUIaH
JIENUCTBUH, pacnpeiesiTh POJIM ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPa3IMUYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO M BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  MTO3HABATEIBHYIO JEATEIBHOCTh B
obrmacth (GU3NKA U aCTPOHOMHHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUsI PACUETHBIX M KaY€CTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeIAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHUIO W TMPOSBICHUIO JIPYAHWIMH B OOJACTH
(GU3UKH, MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.
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CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJE€Th HABBIKAMU T[I03HABAaTENbHOM pedueKcur KakK OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEUICHUSA MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONITUOKH.

B mponecce MJOCTMKCHUA JTNUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOrpaMMBbI 110

¢u3uke 111 YpOBHA cpeAHero oOmero oOpa3oBaHMs Yy OOydaroIUXCs

COBEPIIEHCTBYETCS HIMOIMOHAJIbHBIH UHTEJUIEKT, IpeInoaranumi
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS pPa3BUTHUSI COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpEeTyJTUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATFHBIM W3MEHEHHUSIM U MPOSIBIATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIXKCHHIO 1NN
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYWUTHIBaTh €ro TMpPHU OCYIICCTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBAaTh
OTHOMICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.
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NPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 knacce mpenMeTHBbIE pPe3yyibTaThl Ha YriayOJEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

NOHUMATh podb (QU3UKK B DKOHOMHUYECKOW, TEXHOJIOTHUYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MeCTO (PU3MKU B COBPEMEHHOMW HAay4YHOH KapTHUHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
MPOTHOCTUYECKOW  (YHKIUN  (Qu3MUecKkod TEOpuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBHKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopmMupoBaHUU MpEACTABICHUN 0 PU3NUECKON KapTUHE MUPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoleccoB (sBJIEHUM): HHepUHalbHAsg CHCTeMa OTCYETa, abCONIIOTHO
TBEPIOE TEI0, MAaTepuajbHas TOYKa, PABHOYCKOPEHHOE JBHUXEHHUE,
CBOOOJIHOE TmajeHue, alCoNTHO ympyras aedopmarusi, aOCOITIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUJIKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBINA 3apsi,
OJIHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHMMATh BCEOOIIMH XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTbh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECChl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBMXKCHHsS, (POPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess aisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUHU, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHWYECKOW SHEPTHH,
yCIOBUSl paBHOBECUs TBEPAOTO Teja), MNpPU ITOM HCIOIb30BaTh
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anmmnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHHS UMIIYJbCca U
MEXaHMYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHHS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KUHETHUYECKOW SHEPTHEed TEIUIOBOrO JBHMKEHUS M KOHIIEHTpPAUUEH €To
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHENM KHHETUYECKOU
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SHEPrueu TEMIOBOTO JBMKECHUS €r0 YacCTHll, CBSA3b JABJICHUSA UAECATBHOIO
raza ¢ KOHUEHTpPAIMEW MOJIEKYJI U €ro TEMIIEpAaTypoH, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpaHEHHMsI SHEPIHMU B TEIJIOBBIX MPOIECCax), MPU ITOM HCIOJIb30BaTh
MaTeMaTU4eCKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
NPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KnaneipoHa;

aQHAJU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI DJICKTPOJAMHAMUKH (3aKOH COXpaHECHUS
3JIEKTPUYECKOTO 3apsija, 3aKOH Kynona, MOTEHIIUAILHOCTh
AJIEKTPOCTATUYECKOTO TMOJI, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBasi YCJIOBHUSI MPUMEHUMOCTU 3akoHa Kyrona, a
TaKXe€ TMPAKTUUYECKM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Uil ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaBuna Kupxroda, 3akonsr @apajest 11 dJIeKTpoIn3a);

OTMUCHIBATh (DU3NUECKUE TPOILECChl U SIBJICHUS, HWCIOB3YS BEIHMYHHBI:
NepeMEINIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, T[OTCHIMalbHAasi »JHEPrusi, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi JSHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIHLHOE
YCKOPEHHME, CHJIa TSKECTH, CUJia YNPYroCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emiéil BOMM3M €€ TMOBEPXHOCTH,
SHEpPrus ynpyro jgedopmandd MPYXKUHBI, KOJUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, pabora B TePMOAWHAMUKE, BHYTPEHHSSI
SHEPrusl HJACAIHPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3Ayxa, KIIJ waeampbHOro TEIIIOBOTO
JIBUTATEJIS; DJICKTPUUECKOE TMOJIe, HANPSIXKEHHOCTh AJICKTPUUECKOTO OIS,
HaNnpsHKEHHOCTh TOJIST TOUEYHOT'O 3apsija WM 3apsHKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHIMAJOB, JJIEKTPOABHXKYyIIas CHJIAa, CHJIAa  TOKa,
HaNpsKEHUE, MOIIHOCTh TOKA, JJIEKTpUYECKass EMKOCTh IJIOCKOTO
KOHJEHCATOpa, CONPOTHUBICHUE Yy4yacTKa LENH C MOCJIEI0BATEIbHBIM H
MApAUICIIBHBIM COCAUHEHUEM PE3UCTOPOB, SHEPTHUS AIIEKTPUUYECKOTO OIS
KOHJEHCATOPa;

OOBSCHATh  OCOOCHHOCTH  MpPOTEKaHWUS  (QHU3WYSCKUX  SBICHUM:
MEXaHUYECKOE JBHKEHHME, TEIUIOBOE JBHKCHHE 4YaCTHI[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, TU(dy3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAIWs, TJIaBJICHUE U KPUCTAUIM3AIlisl, HAIIPaBJICHHOCTh
TEIUIONEPEIauu, JICKTPU3ALUs TEJ, SKBUMOTEHIIMATIBHOCTh MOBEPXHOCTH
3apsHKEHHOTO MPOBOJHUKA;
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MIPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUYECKOW BEJIMYUHBI OT
APYroil C  HCIONB30BAHHEM MPSMBIX  HW3MEPEHHH, TpU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (DUKCHPOBATh pPE3yJAbTaThl TMOTYYCHHOU
3aBHCHUMOCTH (U3WYECKUX BEIUYMH B BUAEC TpapuKoB C Yy4ETOM
aOCOIOTHBIX MOTPEITHOCTEH M3MEPEHHH, JIeNIaTh BEIBOJIBI IO Pe3yIbTaTaM
MCCIICJIOBAHNUS;

NPOBOJINTh KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHTEIbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHUIA;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEAJIOKCHHON THIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAITH3UPOBATH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

co0ro1aTh TpaBmiia 6€30MacHOTO TPy/la PU MPOBEIACHUH HCCIICTOBAHUN
B paMKax y4eOHOro OJKCIepUMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEIILCKOM M TPOEKTHON JIEATENHHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMUS;

pemars pacuy€THbIC 3aJaddl C SIBHO 3aJaHHOW W HESBHO 3aJ[aHHOU
(u3nyeckol MOJENbI0: Ha OCHOBAaHMM aHAlM3a YCJIOBUS OOOCHOBBIBAThH
BBIOOp (¢u3MYecKOl Mojenu, OTBedarolleld TpeOOBaHUAM  3aJadH,
OPUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTM M  IOCTYJaThl
(u3nYecKux TEOpU INpU HCIONB30BAHUM MaTEMATHUYECKUX METOOB
peleHus 3a1a4, IPOBOAUTh PacuéThl HA OCHOBAaHUM UMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATh PE3YyJbTaThl M KOPPEKTUPOBATH METOAbl PEUIEHUS C
y4€TOM IOJIyYEHHBIX PE3YyJIbTaTOB;

pelaTte KaueCTBEHHbIE 3aJauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zeloB Kypca (QU3UKH, a TAaKKE MHTETpallM 3HAaHUN U3 IPYruX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOpPON Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJIb30BaTh TEOPETUUYECKUE 3HAHMUA [UIsI OOBSICHEHUS OCHOBHBIX
OPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

OPUBOAMTH MPUMEPHI BKJIAJa POCCUUCKHX M 3apyOCKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTeNbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (IM3MUYECKUMHU TMPOLECCAMH, C
MO3UIMH 3KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUI O palliOHATLHOM
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MIPUPOJIONOIBL30BAHUH, a TAKKE Pa3yMHOM HCIOJIb30BAaHUM JOCTHXKCHUN
HAYKA W TEXHOJOIMU JUIi JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalueil (Hu3nIecKoro
COJICp)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM MCHOJb30BaTh COBPEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TMepepabOTKu U NPEeAbSBICHUS Yy4eOHOW U
HAYy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(opManuK, TOTYYEHHOM W3 Ppa3IMUHBIX HCTOYHUKOB, KPUTHYECKU
aHAJTU3UPOBaTh  MMOJydyaemMyl  WHGOpMalMIO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

MIPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsST HOBBIX 3HAHUW B  TIporiecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATH PAOOTyY TPYIIIHI, PAIMOHAIBLHO PACIPEACSITh ACATEIbHOCTh
B HECTAHJAPTHBIX CUTYyaIlUSX, aJICKBATHO OIEHUBATh BKJAJ KaXJOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTpUBAeMOi IPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K OyAyIieH npodecCHOHATbHONU NeATeIbHOCTH 110
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQuIIS.

K xouny oOyuenusst B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

NOHUMATh poidb (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIEHOM M ATUYECKOHN cepax AEsITEeIbHOCTH YeJOBEKa, POJIb U MECTO
GbU3UKM B COBPEMEHHOW HAay4yHOW KapTHHE MHpA, POJIb aCTPOHOMHUHU B
MPAKTUYECKOM  JICSATEIIbHOCTH YEJIOBEKa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAUYECHUE OMMUCATEIbHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTETFHON M TPOTHOCTUYECKON (GyHKUIMU (pu3mdeckoil Teopuu —
ANEKTPOJANHAMUKY, CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuku, poiab GU3NUIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznyueckor KapTUHE MHpa, MeCTO (U3UYECKOW KapTUHBI MUpa B 00IIeM
PSZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJIE;

paznuYaTh YCJIOBHS TNPUMEHHMOCTH MoOAened (u3ndeckux Ten U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE U  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKHE KOJIEOaHUs, MATEMAaTHICCKUN MasSTHUK,
WJICAUIbHBIN TMPYXWHHBIM MAasiTHUK, TAPMOHUYECKUE BOJIHBI, WICAIBHBIN
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K0J1e0aTeNnbHbIi KOHTYp, TOHKas JIMH3a, MOJIEJIEH aTOMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyarh yclioBUsA (TpaHULbl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, MOHMMATh BCEOOIIMHA XapakTep (QyHIaMEHTalIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBICHHUS,
UCIIOJIb3Ys OCHOBHBIE TIOJIOKEHUSI W 3aKOHBI 3JEKTPOJMHAMUKU U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOTO  3apAna, cwia Awmmepa, cuina JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  MHAYKUWMH, npaBwio  Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE DJIIEKTPUYECKOW ILENU CO CKOPOCTHIO
U3MEHEHMs] ~ CWJIbl  TOKa,  MOCTYJaThl  CIEUUATBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIEC MPOLIECCHI U SABJICHUS, UCTIONb3YS
MOJIO)KEHHUsSI ~ KBaHTOBOM  (Gu3uKu  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii u BTOpoM mocrynarel  bopa, mnpuHUUN
COOTHOIIIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOT'O YMCENI M DHEPIUU B SJAEPHBIX PEAKLHUSIX, 3aKOH
PaauoOaKTUBHOTO pacnaja);

ONMKCHIBATh (DPU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3YyS BEIMYHHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO TMOJIs, MOTEHIHUAN 3JIEKTPOCTATUUECKOTO
NoJIsl, Pa3HOCTh TOTEHUMAJOB, JJEKTPOJABIKYLIAs CuUla, WHIYKIHUSA
MAarHuTHOTO TIOJISI, MAarHUTHBIA TOTOK, CHJIa AMIiepa, UHAYKTUBHOCTD,
ANEKTPOABMAKYIAS CUJIa CAMOMHAYKIWUHU, SHEPrus MArHUTHOTO MOJIs
IPOBOJIHMKA C TOKOM, PpEIATUBUCTCKUNA WMIYJbC, TIOJHAs BSHEPrus,
SHEPrus TIOKOSI CBOOOJHON 4YaCTHUIBI, DHEPrUsi M HUMIYJIbC (HOTOHA,
MacCOBOE YUCJIO U 3apsi] spa, SHEPTUs CBSI3H SAPa;

OOBSICHATH  OCOOEHHOCTM  NPOTEKaHUS  (UINYECKUX  SBICHHI:
AJIEKTPOMArHUTHAsI MHIYKIUS, CAMOUHIYKIUS, PE30HAHC, HHTEP( epeHITHS
BOJIH, Ju(pakuus, JIuUCHEepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dotoanexTpuueckuit 3pdexr (dhoroaddekr), ampdpa- u OeTa-pacmagbi
anep, raMMa-uziydeHue sjep, (u3nyecKue MNPUHIUNBI CIEKTPaTIbHOI'O
aHanu3a u padoThI Ja3epa;

ONpeeNsITh HalpaBlICHUE WHIAYKLIWMW MArHATHOTO MOJs MNPOBOJHHMKA C
TOKOM, CUiIbl AMmriepa u cuibl JIopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

MIPUMEHATh OCHOBOIIOJATAIOIINE ACTPOHOMHYECKHE MOHSTHS, TEOPUU U
3aKOHBI I aHajgu3a MW OOBSCHEHUS (PU3MYECKUX  IPOIECCOB,
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NPOUCXOJAIINX B 3BE3/1aX, B 3BE3NHBIX CUCTEMAX, B MEKIAIAKTUYECKOU
cpene; ABMKEHUSI HEOECHBIX TeJ, IBOJIIOIMHU 3BE3/] U BeeneHHo;
MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEIUYUH C
WCMOJIb30BAHUEM TPSMBIX M3MEPEHUW, NPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (PUKCHUpOBATh Ppe3yJbTaThl TMOJYYEHHOW  3aBUCUMOCTHU
¢u3nueckux BEIMYMH B BHAE Tpa@UKOB C Y4€TOM aOCONIOTHBIX
NOTPEIIHOCTEM  M3MEPEHUM, JAenaTh  BBIBOABI IO  pe3yJibTaTam
UCCIIEIOBaHUS;

POBOJIUTh KOCBEHHBIE HW3MEpEHUs (U3UYECKUX BEIUMYUH, TPU STOM
BBIOMPATh ONTUMAIBHBIM METOJI M3MEPEHUs, OIICHUBATh aOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOAUTH OMBITHI MO MPOBEPKE MPEITIOKEHHON THUIIOTE3bI: JIAHUPOBATH
AKCTIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATU3UPOBATh
MOJIyYCHHBIE PE3yJIbTaThl W JI€JIaTh BBIBOJ O CTaTyCe€ MNPEIJIOKECHHOM
TUTIOTE3HI;

OMUCHIBATH METO/IbI MOJYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
coOJiro1aTh TpaBuiIa OE30MaCHOTO TPyJa MPU MPOBEACHUN UCCIICIOBAHHU I
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpakTUKymMa U  y4eOHO-
UCCIIEIOBATEIBCKON M TPOEKTHOM JEATENIBHOCTA C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaAHMS;

pemarb pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HESABHO 3aJaHHOMN
¢u3nuecko MOJENbI0: HAa OCHOBAaHUM aHajW3a YCIOBHUS BBIOUpATh
dusznueckre MOJENH, OTBEYaIIIHe TPEOOBAHMIM 3a7auM, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYNATHl (HPU3UYECKUX TEOpPUU
IIPU  HKCHOJIb30BAHUM MAaTEMATUYECKUX METOJIOB peLIeHUs 3ajad,
IIPOBOAUTH PAacUYE€Thl HA OCHOBAHMUU MMEIOIIUXCS JTaHHBIX, AHAJIU3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOJIbl PELICHUS C YYETOM IOJIYYEHHBIX
pe3yJIbTaTOB;

pemaTh KadyeCTBEHHbIE 3aJaud, TpeOyrollne NPUMEHEHUs 3HaHWN U3
Pa3HBIX pa3aenoB Kypca (PU3MKH, a TAaK)KE UHTETPAIMHA 3HAHUN U3 JIPYTUX
IIPEAMETOB E€CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LETIOYKY PACCYKAECHUN C ONIOPOU Ha U3YyUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SIBICHMUS;

UCTIONIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBSACHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPUTENBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTHYECKUX MPOLIECCOB;

OPUBOAUTH MPUMEPHl BKJAJa POCCUUCKUX U 3apyOeKHbIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKHU, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO
MHPA, B PA3BUTHE TEXHUKU U TEXHOJOTUK;
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aHAJIM3UPOBATH U OLIEHUBATH MOCJIEACTBUSA OBITOBOM U MPOU3BOJICTBEHHOM
NEeSATENbHOCTH YEJIOBEKa, CBS3aHHOW € (DU3UYECKUMHU MPOLIECCAMH, C
MO3ULUN FKOJOTUYECKON O€30aCHOCTH, MPEACTABICHUN O pallMOHATIBHOM
IIPUPOJIOIIONIB30BAHUY, & TAKXKE Pa3yMHOM HCIOJIb30BAHMM JOCTHKCHUUI
HAyKM U TEXHOJIOTMH Ul JAJbHEUIIEr0 pa3BUTHS YEIOBEYECKOIO
o0I11eCcTBa;

OPUMEHSTh pa3iudHble CIOCOObl paboThl ¢ MHpOpMaLUEd (PU3NUECKOTO
CollepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, TPHU STOM HCIOJIB30BATh COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJOTUU JJIg TOUCKa, NepepadOTKM M MpPEeAbSBICHUS Y4eOHOU u
HAYYHO-TIONYJISIPHOM MHPOPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIPETALUN
uHbOpMAaIMK, TOJYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB, KPUTHUUYECKU
aHANIM3UPOBATH  MOJy4aeMylo  HWHGpOpMAaIMI0O U  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(POPMALIUK;

IPOSIBIATH OpraHU3alOHHbIE " MTO3HABATEIbHbIE YMEHUS
CaMOCTOSATEILHOTO ~ NPUOOPETeHHs  HOBBIX 3HAHMHW B Mpoliecce
BBITMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEI0BATEIBCKUX padoT;

paboTaTh B TpPyNIE C HCIOJHEHUEM pPA3IUYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AesSTEIbHOCTD
B HECTAaHJIAPTHBIX CUTYyalUsX, aJ€KBAaTHO OLICHMWBATh BKJIAJ KaXXJIOr0 W3
YYaCTHUKOB I'PYTIIIBI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBbI;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpodecCuoOHAIbHON AESITEIbHOCTH 110
CIIEUATIBHOCTAM (DU3UKO-TEXHUYECKOTO TTPOQHIIS.

Bunpl nesarenbHOCTH 00y4JaroIuXcsl, HalpaBJICHHBIC HA IOCTHKEHUE

IUTAHUPOBAHHBIX PE3YJIbTATOB:

10 KIJACC

n/n

HaunmenoBanue
pa3aesioB M TeM

OcHoOBHBIE BUBI 1eSITeILHOCTH 00y4ar0MXcst
NPOrpamMmbl

Pa3nes 1. Hay4unblii MeTO O3HAHUS NPHPOIBI

1.1

Hayunslii MeTOX VY4acTue B JUCKYCCHU O pOJIN (PU3UUECKON TEOPHHU B
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IIO3HAHUS IIPUPOIBI

dbopMUPOBaHHUH TIPEICTABICHHM O (PU3MUECKON KapTHHE
MUpa, MecTe (PU3NUECKON KapTUHBI MUPA B OOIIEM PAITY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEICTABIECHUIIO
IPUPOJIE.

H3ydeHune NoHATHI «TUITOTE3a,

«(huznyeckuii 3aK0H», «(PU3HIECKASITCOPUS.
PaccMoTpenue rpanul npuMEeHUMOCTU(DU3NUECKUX
3aKOHOB.

CpaBHeHne n3MepeHni (PU3NIECKUX BEIMIUH PU TTOMOIIU
AHAJIOTOBBIX U MU (PPOBBIX U3MEPUTEIBHBIX IIPUOOPOB,
HaIpUMep, IPU U3MEPEHNHN CHJIbI TOKA UHAIPSDKEHUS B
LENH MOCTOSIHHOTO TOKa MPY MOMOIIY aHAJIOTOBBIX U

U (POBBIX U3MEPUTEIBHBIX TPHOOPoB. OCBOEHME CIOCOOOB
OLICHKMIIOI'PEIIHOCTEN U3MEPEHUH.

OcBoeHne 0OCHOBHBIX MPUEMOB pabOThI ¢ IUPPOBOI
naboparopueli o pusuke, HapuUMep, IpU U3MEPEHUH
(U3NYECKUXBETNYHMH NPU TOMOIIHA KOMITBIOTEPHBIX
JTATYNKOB

Pasznea 2. Mexanuka

2.1

Kunematuka

[IpoBeneHnEe KOCBEHHBIX N3MEPEHUNMIHOBEHHON CKOPOCTH
1 YCKOPEHUS Tella, B TOM YHCIIe YCKOPEHUs CBOOOTHOTO
MaJICHUs, IPOBEACHUE UCCIIEIOBAHNS 3aBUCHUMOCTEN
MEXy(PU3NIECKMMHU BeIMUMHAMHU (IIyTH OT BPEMEHH IIpH
PaBHOYCKOPEHHOM/IBU)KEHUH, NTEPHOa 0OpaIlleHus
KOHMYECKOTO MasiTHUKA OT €ro MapamMeTpoB) U OIBITOB 110
IIPOBEPKENPEIIOKEHHON TUIIOTE3bI IIPU U3YYCHUH
PaBHOYCKOPEHHOI'O IIPSIMOJIMHENHOTO IBWKEHUS,
JBYDKEHUSATENA, OpPOILIEHHOTO TOPU30HTAIBHO, TBUYKEHUS
TeJa 110 OKPYKHOCTH € IIOCTOSIHHOM 110 MO LYJIIO
CKOPOCTBIO.

Omnpenenenne aOCOMIOTHBIX U OTHOCUTENBHBIX
MOTPENTHOCTEH u3MepeHul Gpuzndeckux BeandnH. OneHka
I'PaHHUL IOTPEIIHOCTEN.

M3ydeHne Moieny CUCTEMBI OTCYETA,CPAaBHEHHE ITyTEH,
TPAEKTOPUH, CKOPOCTEN ABMKEHUS OJTHOTO U TOTO JKeTesa B
pa3HBIX CUCTEMAaxX OTCYETA.

Ananu3 pa3HbIX CIOCOOOB UCCIIEOBAHNUS IBUKCHUH.
PaccMoTpeHne npenenbHoro nepexoaan n3MepeHue
MI'HOBEHHOH ckopocTH. MojenupoBaHue npeoOpa3oBaHus
JBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, U3YYECHHE
npeoOpa3oBaHus YriIOBON CKOPOCTH B PEyKTOpE.

AHanu3 HanpaBIeHUS CKOPOCTHU IIPH IBUKEHUU 110
OKpYKHOCTH. Perienne pac4€THbIX 3a1a4 ¢ IBHO3aJlaHHON
U HESBHO 3a/IaHHOMN (PU3UUECKOI MOJIENbIO ¢
UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H(opMy
KHHEMAaTHUKH.

Penienne kauecTBEHHBIX 3a/1a4, TPEOYIOIUX IPUMEHEHUS
3HAHUWUIIO KHHEMATHKE.

OOmbsicHeHHE YyCTpOMCTBA M IPUHIUIA JEHCTBUS
CIUIOMETPA, LUEMHBIX, HIECTEPEHYATHIX U PEMEHHBIX
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nepeaay,CKOpOCTHHIX JIU(TOB.

OObscHeHne ABMKEHU cHapsiioB. OnpeeneHue ycloBui
IPUMEHUMOCTUMO/AENEH (PU3NIECKUX TEJI U MPOIIECCOB
(siBNIEHUI): MaTepuaibHasi TOUKa, PABHOYCKOPEHHOE
JIBIJKEHHE, CBOOOIHOE MaIcHHUE.

BrimonHeHnne yueOHbIX 3a1aHU Ha aHAJIH3 MEXaHUIECKUX
MIPOIIECCOB(SIBJICHUI ) C UCIIOIB30BAHUEM OCHOBHBIX
MIOJIOKEHHUI ¥ 3aKOHOB KHHEMATHUKHU: OTHOCUTEIHLHOCTD
MEXaHHUYECKOTO JABMKEHHS, POPMYITBIKHHEMATHKI
PaBHOYCKOPEHHOTO JIBWKEHUs, peoOpazoBanus ["anmnes
JUISL CKOPOCTH U TIEPEMEIICHUSI.

Ucnonws3oBanue I T-TexHomoruii mpu padboTte ¢
JIOTIOJTHUTEIFHBIMI HCTOYHHKAMH WH(GOPMAIINH 10 TEME,
WX KPUTUYECKUH aHAJN3 U OLIEHKAI0CTOBEPHOCTH

2.2

Jnnamuka

[IpoBeneHne KOCBEHHBIX U3MEPEHUMPABHOACHCTBYIOICH
CHJI U KOO(PPUIIMEHTA TPEHUS CKOJIbKEHUS, IPOBEICHUE
HCCIIeIOBAaHUS 3aBUCUMOCTEN (PU3NYECKUX BEIUYUH (CHIT
YIPYTOCTH, BOSHUKAIOIMINX B IPY)KHHE U PE3UHOBOM
00pa31ie,oT ux nedopmaliii) 1 OMbITOB TIO TPOBEPKE
MIPEII0KEHHOM THIIOTE3bINPY U3YUESHUH JIBYKCHUS OpycKa
IO HAKJIOHHOW TIIOCKOCTH, IBMYKCHHSI CHCTEMBI CBSI3aHHBIX
Ten, nepopmanuuTe.

Onpenenenre abCOTOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH u3MepeHuit puzndeckux BeaundnH.OreHka
rpaHUIl MOTPEUTHOCTEH.

HccnenoBanue IBUKEHUS CUCTEMBI TEJ,CBSI3aHHBIX HUTHIO,
MEePEKUHYTOM depes3Nnérkuii OJI0K, ABUKEHHUS OpycKa 1Mo
HAKJIOHHOM TUTOCKOCTH C IMepeMEHHBIM K03((HUITHEHTOM
TPEHUSL,ABMKEHHSI IPy3a Ha Bally C TPEHUEM.

Habntonenue nBM>XeHUs TN B MHEPLUATIBHBIX U
HEUHEPLHaIbHBIX CUCTEMaxX OTCUéTa, HallpuMep, KaueHUs
JBYX IWIMHIPOB WUJIH MIAPOB Pa3HON MaccChl ¢ OJIMHAKOBBIM
YCKOPEHUEM OTHOCHUTENIbHO HEUHEPIMATBLHOM CHUCTEMBI
OTCYETA.

N3ydenne nenTpoOexHbIX MexaHn3MoB.CpaBHEHHE CHII
TPEeHHUsI IOKOSI, KAUSHUS U CKOJIbKEHUs. Pemenue
pacuéTHBIX 33/1a4 C IBHO33JaHHOW U HESIBHO 33/IaHHOM
(bu3nYeCcKOil MOJENBIO C UCTIOIH30BAaHHEM OCHOBHBIX
3aKOHOBHU (POPMYIT KUHEMATUKU U TUHAMUKU. Pemienue
KayeCTBEHHBIX 3a/1a4, TPEOYIOUUX MPUMEHEHUS 3HAHUM 110
KUHEMaTUKe U JUHAMHUKE.

OObscHeHre YCTPONCTBA U IPUHIIMITAACHCTBUS

MO IIITUITHUKOB.

OObscHeHne TBUKEHUS HCKYCCTBEHHBIXCITYTHUKOB.
Ornpenenenue yciioBHI MPUMEHUMOCTUMOAEIIEN
bu3NYECKUX TEN U MPOIIECCOB(SBICHUI ): MHEPIMATbHASL
CUCTeMa OTCYETa, MaTepuaibHasi TOUKa, a0COIFOTHO
ympyras aedopMarius.

BrinonHenue yaeOHBIX 3a/IaHUH HA aHATN3 MEXaHUUYECKUX
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MPOLIECCOB(SIBJICHUI) C UCIOIB30BAHUEM OCHOBHBIX
MOJIOKEHUI U 3aKOHOB JIMHAMUKU: TpU 3akoHAa HproTOHA,
MPUHIUIT OTHOCUTENbHOCTH ["asinines,3akoH BCEMUPHOTO
TATOTCHUSI.

Pabora B rpynnax npu o0CyK1€HUU BOIIPOCOB
MEXIIPEAMETHOTO XapaKkTepa(HarnpuMmep, 1o TeMe
«/IBrxkeHune

B IIPUPOJIEN)

2.3

Craruka TBEpAOTO TENa

[IpoBenenue uccienoBanus yCIOBUN PaBHOBECHUS
TBEPJIOTO TEJIA, HUMEIOLIEr00Ch BPAIICHUS;
KOHCTPYUPOBAHUE KPOHIIITEHHOB U PacU€T CUJI YIPYTOCTH;
M3Y4EHUE YCTOMYMBOCTH TBEPJOTO TEIA,MMEOLIETO
TJIOIIA/Ih OTIOPHI.

Pemenue pacu€THbIX 3a/1a4 ¢ SBHO 3aIaHHOM M HESBHO
3a/IaHHOM (PU3UYECKON MOJIENIBIO C UCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U(POPMYJI CTATHUKH.

Pemenne kauecTBEHHBIX 3a/1a4, TPEOYIOITUX TPUMEHEHUS
3HAHUMIO CTaTHKE.

OO0bsicHEHNE YCTPONCTBA U IPUHITUTIOBICHCTBUS
KpOHIITEHHA, CTPOUTEIHLHOTOKPAHA, PEIIETYATHIX
KOHCTPYKIUH.

Onpenenenne yCa0BH MPUMEHUMOCTUMO/IEIIEH
duznyeckux Ten: adCONIIOTHOTBEPIOE TENIO.

Boinonnenue yueOHBIX 3a/1aHU HA aHATTU3 MEXaHUYECKUX
MIPOIIECCOB (SIBJICHHUI) C MCTOJIb30BaHUEM OCHOBHBIX
MOJIOKEHUI U 3aKOHOB CTaTHKU: YCIOBUS PAaBHOBECHUS
TBEPJIOTO TENA

2.4

3aKOHbBI COXpAHEHUS B
MEXaHHUKe

[IpoBeneHre KOCBEHHBIX U3MEPEHUN UMITYJIbCA TEJIA,
KUHETUYECKOM U MOTEHIMAIbHOW SHEPrUH Tena,
MOIIHOCTH CHJIbL; TPOBEJICHHE OIBITOBIIO TPOBEPKE
MPEUI0KEHHON TUIIOTE3INPU U3y4YECHUU
PaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO IBUXKEHUS U
B3alMO/JICHCTBUS TEII.

Onpenenenre abCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH n3MepeHuid puzndeckux BeandnH.OrneHka
TPaHULl TOTPELTHOCTEH.

[IpoBeneHune IKCIEpUMEHTA 10 CPAaBHEHUIO U3MEHEHHUS
UMITYJIbCa TeNaC UMITYJIbCOM CHIIbL, U3MEHEHHUS
MOTEHLUAIBLHON SHEPTUH MPYKUHBI C PAOOTOMN CHUITBI
Tpenus. MccaenoBanue coxpaneHus UMIYIbCapu
yIIPYroM B3auMOJCHCTBUH, COXPAHEHUS YHEPTUU MIPU
CBOOOHOMIIAICHUH.

Omnpenenenre pabOThl CUITBI TPEHUSIIPH IBIKEHUH TeJa 10
HaKJIOHHOMIJIOCKOCTH.

Habmtonenue u 00bsCHEHUEPEAKTUBHOTO ABMKEHUSI.
Pemienne pacu€THbIX 33724 € SIBHO 3a/IaHHOW U HESIBHO
3aJaHHOM(PU3NIECKOI MOJIETIBIO C UCTIOIb30BAHUEM
OCHOBHBIX 3aKOHOBH (POPMYIT MEXaHUKH.

Pemienne kauecTBEHHBIX 33724, TPEOYIOMUX TPUMEHEHHUSI
3HAHUNIIO MEXAHUKE.
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OO0bsicHEeHUE NPUHITUIOB JISHCTBUSBOIOMETA, KONIEPA,
IPYKMHHOI'O ITUCTOJIETA, TUPOCKOTIA.

OOnbsicHeHHE ABMKEHHSI PaKkeT, (PUTYpHOTO KaTaHHs Ha
KOHbKax. OnpezneneHue ycaoBUi IPUMEHUMOCTUMOIETIEN
(U3UYECKUX TEJ U MPOIIECCOB(SBICHNI): a0COTIOTHO
yIpPYyroe u abCOJIOTHO HEYIPYIO€ CTOJKHOBEHHUS.
BoinonHenue yueOHBIX 3alaHUi HA aHAJIN3 MEXAaHUYECKUX
IIPOLIECCOB (SBJIEHUI) C CIOJIB30BAaHUEM 3aKOHOB
COXPAHEHHUS B MEXAHUKE: 3aKOHbI COXPaHEHMsI UMITYJIbCa U
MEXaHHMYECKOMIHEPTHH, CBSA3b PA0OTHI CHIIBI C U3MEHEHHUEM
MEXaHUYECKOW SHEPrUH Tea.

Ucnonws3oBanue | T-TexHonoruit mpu padote ¢
JIOTIOTHUTEIbHBIMU HCTOUYHUKAaMU MH(OpPMaLIUH 110 TEME,
UX KpUTHUECKUN aHaIN3 U OIIEHKA JIOCTOBEPHOCTHU

Paznen 3. Monekyasipuast Gpu3nka U TepMOANHAMHUKA

3.1 OCHOBBI
MOJIEKYJIIPHOKHHETHYEC
KOW TeOpHH

[IpoBenenue n3mMepeHnii mnapameTpoB rasa, NpoOBEICHUE
HCCTIE0OBAaHUN 3aBUCUMOCTEN (PU3NUECKUX BETUINH U
OTIBITOB TIO TIPOBEPKE MPEII0KEHHON THIIOTE3bI IIPU
W3yYEHUU YCTAaHOBJICHUSATEILIOBOIO PABHOBECHUS U
H30TPOLIECCOBB ra3ax.

Omnpenenenre aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN u3MepeHnit pusndyeckux BenuuuH.O1eHka
rpaHuIl MOTrPEUTHOCTEH.

DKCnepuMeHTaIbHAas IPOBEPKA YPABHEHHMS COCTOSTHUS
UJeaabHOro raza.Mizyuenvue Moaenei: ABUKEHUS YaCTHIL
BelIeCTBa, OpPOYHOBCKOTO JABMKeHUs. onbiTa LlTepHa,
KPUCTAJUIMYECKUX PEIIETOK.

Pemenue pacu€THbIX 3a/1a4 ¢ ABHO 3aIaHHOM M HESBHO
3a/laHHOM (PU3UYECKON MOJIEJIBIO C UCTIOIb30BAaHUEM
OCHOBHBIX 3aKOHOB U(POPMYIT MOJIEKYJIIPHOU (PU3UKH.
Pemenue kauecTBEHHBIX 3a/1a4, TPEOYIOIIUX MPUMEHEHUS
3HAHUHUTIO MOJIEKYJIIPHOU (PU3HKE.

OOBsiCHEHNE YCTPOMCTBA U MPUHIIUITAICHCTBHS
TepMoMeTpa, bapomeTpa.

OO0bscHeHue MoTy4YeHUsIHaHOMAaTepUaoB.

Onpenenenue yclioBHI IPUMEHUMOCTUMOAEIIEN
dbuznyecKux Tel U MpoIeccoB(SBICHUI): MoIesei rasa,
KUAKOCTU U TBEPJOTO (KPUCTAIIIMYECKOI0) Tena,
UJICAIBHOTO rasa.

Boinmonnenue yueOHBIX 3ajaHUITHA aHATHU3 TETIJIOBBIX
MPOLIECCOB(SIBICHUI) C UCTIOIB30BAHUEM OCHOBHBIX
nonoxeHnit MKT n 3ak0HOB MOJIEKyIsIpHOU (HU3UKU:
CBSI3b JIABJICHUSNICAJIBHOTO T'a3a CO CPEIHEN
KMHETHUYECKOM 3HEprueil TeroBOTro JBUKEHUS U
KOHIIEHTpalMEel ero MOJIEKYJI, CBSI3b TEMIIEPaTyphbl
BEILIECTBACO CPEIHEN KUHETUYECKON dHEPTUEH TEIUIOBOIO
JBUKEHHUSI €r0 YaCTHlI, CBSI3b JaBJICHUS HI€aJIbHOTO ra3ac
KOHIIEHTpalel MOJIEKYJ U €roTeMIEPATypOu,
ypaBHeHne MeHnneneesa—Knaneiipona
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3.2

TepmoanHaMuKa.
TerioBble MaIINHEI

H3mepenne ynenpHOM TEMIOEMKOCTH Pa3HbIX BEWIECTB, UX
CpaBHEHUE, POBEICHUE UCCIEAOBAHUI 3aBUCUMOCTEMN
(U3NYECKUX BETUYHH U OTIBITOB TI0 TIPOBEPKE
IPEJUI0KEHHON TMIOTE3bI IIPU U3yUYEHUH IPOLIECCOB
TersI000MeHa 1 afuadaTHoro npoiecca.OnpeneneHue
a0COJIIOTHBIX U OTHOCUTEIBbHBIX MTOTPEIIHOCTEN U3MEPEHUI
duznyeckux BeaumarH. OleHKa FPaHMIl OTPEITHOCTEH.
N3ydeHne B3aMMOCBSA3HM 3HEPTUU MEXKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS UTEMIIEPATYPhl KUTICHUS KUIKOCTEH.
M3ydeHue TernnoBbIX IBUTATENEH C UCIIOIb30BaHUEM
KOMITBIOTEPHBIXMOICIICH.

HccnenoBanue pa3HbIX ciocOO0B U3MEHEHHSI BHYTPEHHEN
sHepruu. Pemenne pacy€THbIX 3a7a4 C SIBHO3aIaHHOW U
HESIBHO 33JJaHHOM (U3NYECKOI MOJIEIBIO C
MCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOBU (HOPMYJI
MOJIEKYJISIPHOM (DU3UKU U TEPMOIUHAMUKH.

Pemienne kauecTBEHHBIX 3a/1a4, TPEOYIOITUX TPUMEHEHUS
3HaHMUM 110 MOJIEKYJISIPHOM (PU3UKE UTEPMOINHAMUKE.
OO0bsicHEHNE YCTPOIMCTBA U MPUHIIUITAICHCTBUS
XOJIOIWJIbHHUKA, KOHTUITUOHEPA, TU3ETIBHOTO U
KapOIOpaTOPHOTO ABUTATENICH, TAPOBOUTYPOUHBI.
OObsicHEHNE TIOJTYYCHHSI CBEPXHU3KUX TEMIIepaTyp,
YTUIIU3ALUN «TEIJIOBBIX» OTXO0/I0B C HCIOIb30BAaHUEM
TEIUIOBOTO HAacoca, YTUIU3aluu OHOOPraHu4ecKoro
TOIUIMBA JUIS BBIPAOOTKH «TEIUIOBOI» U AJIEKTPOIHEPTUH.
BrimonHenne yueOHBIX 3alaHUTHA aHATIA3 TETIOBBIX
MIPOIIECCOB(SIBJICHUI ) C MCIIOJIb30BAaHUEM OCHOBHBIX
nosnoxennid MKT u 3akoHOBMOJNIEKyIIpHON (PU3UKH 1
TEPMOJAVNHAMUKH: ITEPBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHUs SHEPIUH B TEIUIOBBIX MIpoOIlECccax.
Hcnonws3zoBanue [ T-TexHOIOTHH TTPH paboTe ¢
JOTIOTHUTEIbHBIMU UCTOYHUKAMU UH(GOPMALIUH 110 TEME,UX
KPUTUYECKUM aHAJIN3 U OLIEHKA JOCTOBEPHOCTH.

AHanu3 ¥ OIIEHKa MOCJIEICTBUI UCIIOIb30BAHNS TEIIOBBIX
JIBUTaTEJE U TEIIOBOTO 3arpsi3HEHUS OKPYKaroLeHCpeIbl

C TIO3UIIMI SKOJIOTHUECKOI 06€3011acCHOCTH; MPEICTaBICHHIA
0 pPalMOHAILHOM MIPUPOAOTIOIBE30BaHUH(B TpoIEcce
MOJATOTOBKU COOOIIEHUH, BBIMOTHEHHUH TPYIIOBHIX
MIPOCKTOB)

3.3

ArperatHble COCTOSIHHS
BemiectBa. PazoBnie
MepeXo/Ibl

Habmtoienne cBOMCTB HACKHIIIEHHBIXTAPOB, MAJIbIX
nedopMaiuii, mpoBeAeHNE KOCBEHHBIX U3MEPEHU I
yIIeTbHOU TEIUIOTHI TUIaBIEHUS JIbJia, a0COMIOTHOM
BJIQXKHOCTH BO3TyXa, K03 PHUIIHEHTA TOBEPXHOCTHOTO
HaTsDKeHust, Moayns FOHra.

N3yueHune 3akOHOMEPHOCTEN NCTTApEHUSIN KUTIEHUS
KUJKOCTEH, B TOM YUCJIE KUTIEHUS TPU MOHUKEHHOM
JABJICHUU,HATPEBAHUS U TUTABJICHUS KPUCTAIITMYECKOTO
BEIIIECTBA, KAMMJUISIPHBIX SIBICHUI, CMaulBaHUA.
[IpoBeneHue onbITOB ¢ MBUIBHBIMU TJIEHKAMHU.
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HccnenoBanue Moie/1M HEHbBIOTOHOBCKOM JKHUIKOCTH.
Pemenue pacy€THbIX 3a1a4 ¢ SBHO3aIAHHOM U HESABHO
3aIaHHOM (PU3UYIECKOM MOJIETIBIO C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOBHU (P OPMYJ MOJIEKYISIpHOU (DU3MKU 1
TEPMOIUHAMUKH.

Pemenne kauecTBEHHBIX 3a7a4, TPEOYIOIUX IPUMEHEHHUSI
3HAaHUHIIO MOJIEKYJISIPHON (DU3UKE U TEPMOJAMHAMHUKE.
OObscHEHNE OCHOBHBIX IPUHLIUIIOB CTPOEHUS KUAKUX
KPUCTAJLIOB, IIOJIy4YE€HUSI COBPEMEHHbBIX MATEPHAJIOB.
Omnpenenenye ycinoBUi IPUMEHUMOCTH MOAENEei
(du3nyecKuX TeJ U MPOoLeCcCOB(SBICHUI): Moienei rasa,
KUAKOCTU UTBEPOTO (KPUCTAIUIMYECKOTO) TENa,
UJICaJIbHOTO ra3a.

Brinmonnenue yueOHBIX 3aJaHUHA aHATIA3 TETIOBBIX
MIPOIIECCOB(SIBJICHUI) C UCIIOJIb30BAHNEM OCHOBHBIX
nonoxxennit MKT 1 3akoHOBMOJIEKYIIApHOI GU3UKU U
TEPMOJIMHAMUKU: CBSI3b JaBJIEHUS UI€aTbHOIO ras3a C
KOHIIEHTPAIMEN MOJIEKYJ M €r0 TeMIIEpaTypoid, ypaBHEHUE
MenneneeBa—Kianeiipona, nepBbiii 3aKOH
TEPMOIUHAMUKH.

PaGora B rpynmnax npu o6CyK1€HUU BOIIPOCOB
MEXMPEIMETHOTO XapakTepa(HanpuMmep, 1o TeMe
«TemmooOMeH B )KMBOU MPUPOJIE»)

Pa3nen 4. daexkTpoguHaAMHUKA

4.1

DIIEKTPUYECKOE MOJIE

[IpoBeneHne KOCBEHHBIX U3MEPEHU HOTIBITOB 10
IPOBEPKE MPEIOKEHHON TUIOTE3bI IPU U3yYCHU U
B3aMMO/ICICTBUS 3apsKEHHBIX Tell, 3apsia KOHJIEHCAaTopa,
MOCJIEZIOBATEIBHOIO COSTMHEHUSI KOHIEHCATOPOB.
Onpenenenre abCOTIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH u3MepeHuid puzndeckux BeandnH.OrneHka
IPaHULl TOTPELIHOCTEH.

Habmtonenue npeBparieHus SHEPruu 3apsiKeHHOTO
KOHJICHCATOPa B SHEPTUIOU3ITYYEHHS CBETOIMO/1,
UCCIIeJOBaHKEe pa3psia KOHACHCATOpa Yepe3 pe3nucTop.
N3ydeHne 3aBUCUMOCTH AJIEKTPOEMKOCTH IIIOCKOTO
KOHJICHCATOPA OT IUIOLIAAH [IJIACTUH,PACCTOSTHUS MEXKTY
HUMU U IUIJIEKTPUYECKON TPOHUIIAEMOCTH.

N3ydenue kapTHH TUHUN HANPSHKEHHOCTH AIEKTPUUYECKOTO
MOJIATOUYEYHOTO 3apsiia, PABHOMEPHO 3apsKEHHOHU chepbl,
pPaBHOMEPHO3aPSHKEHHOTO M0 00BEMY T1apa,

pPaBHOMEPHO 3apsHKEHHOM OECKOHEUHOMITIIOCKOCTH U
SKBUIIOTEHIMATBHBIX TOBEPXHOCTEN.

Pemienne pacy€THbIX 337124 C SIBHO 33JJaHHOM M HESIBHO
3aJlaHHOM (PU3UYECKON MOJIEIBIO C UCTIOIh30BAaHUEM
OCHOBHBIX 3aKOHOB U(OPMYIT AIEKTPOCTATUKH.

Pemienne kaueCcTBEHHBIX 3a/1a4, TPEOYIOMIUX TPUMEHEHUS
3HAHUMUIIO JEKTPOCTATHKE.

OObsicHeHHE YCTPOWCTBA U MIPUHIINIA ISHCTBUS
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IEKTPOCKOIIA,dIEKTPOMETPA, KOHIEHCATOPOB, 'eHepaTopa
Ban nie I'paada.

OObscHeHnE pabOThI 3JIEKTPOCTATUUECKOMN 3aIUTHI,
3a3eMJICHHS AIEeKTponpubopoB. OnpeneneHne yeaoBHii
IPUMEHUMOCTHMO/IEEeH (PU3NIECKHUX TEN: TOUCHUHBIN
3apsizl, OJHOPOJIHOE IEKTPUUYECKOE I0JIE.

BoinosnHenue yueOHBIX 3alaHUi HA aHAJIU3 AIEKTPUUYECKUX
MIPOIIECCOB (SIBJICHHI) C UCIIOJIb30BAHUEM OCHOBHBIX
M0JIO’KEHUN U 3aKOHOB 3JIEKTPOJUHAMUKY: 3aKOH
COXpaHEHUs dJIEKTPUIECKOTO 3apsaa, 3akoH Kymnona,
MOTEHLHUAJIBHOCTD JIEKTPOCTATUYECKOTO TOJISI, TPUHIIMII
CYIIEPIIO3ULUH dIEKTPUUECKUX ITOJIEH.

Ucnonws3oBanue I T-TexHomoruii mpu padboTte ¢
JIOTIOTHUTEIbHBIMUA UCTOYHUKAMU MH(OpPMALIUU 110 TEME,
UX KPUTHUECKUH aHaJIN3 U OLIEHKAa1I0CTOBEPHOCTH

4.2

ITocTosiHHBIN
AIEKTPUYECKUN TOK

IIpoBeaeHue MpsAMBbIX U3MEPEHU CHIIBITOKA U
HaIpsDKEHUSI, KOCBEHHBIX U3MEPEHHH YIeTbHOTO
conpotusiieHNs,D/{C 1 BHYTPEHHETO CONPOTUBIICHUS
HWCTOYHHMKA TOKA, TPOBEICHUE MCCIICIOBAHUIN
3aBUCUMOCTEN (PHU3UYECKUX BEIMUUH U OMBITOB

T10 MPOBEPKE MPEITI0KEHHON THUIOTE3BINPH U3YICHUH
eney MoCTOSTHHOTO TOKA.

Omnpenenenre aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH u3MepeHuit puzndeckux BeandnH.OreHka
rpaHUIl OTPEUTHOCTEH.

N3y4yeHne KOpoTKOro 3aMbIKaHMS TAIbBAHUYECKOTO
3JIEMEHTA U OLIEHKABHYTPEHHET'O COMTPOTHUBIICHHUSL.
Pemenue pacu€THbIX 3a1a4 C SBHO3aIaHHON U HEABHO
3aJlaHHON (PU3UYECKON MOJEIBIO C UCIIOIh30BAHUEM
OCHOBHBIX 3aKOHOBH (DOPMYII TOCTOSIHHOTO TOKA.
Pemenune kauecTBEHHBIX 3a7a4, TPEOYIOMUX IPUMEHEHHUSI
3HAHUN U3aKOHOB IMOCTOSIHHOTO TOKa.

OObsicHEHHEe YCTPOMCTBA M MIPUHIIMIIA JICHCTBUS
aMIiepMeTpa, BOJIbTMETPa, peocTaTa, CUETIYMKA
JIEKTPUYECKOMN SHEPrUU.

Brinonnenue yaeOHBIX 3a1aHUN HA aHATIU3 DTICKTPUUECKUX
MPOLIECCOB(SIBIICHUI) C UCIIOJIb30BAHUEM OCHOBHBIX
MOJIOKEHUN U 3aKOHOB 3JIEKTPOAMHAMUKH: 3aKOHBI OMa
JUISL y9acTKa UEeNU U JJIs 3aMKHYTOWAIEKTPUYECKOH LEeHy,
3akoH J[xoyisa—Jlenna.

PaGora B rpynmax npu 06Cy>K1eHUU BOIIPOCOB
MEXMPEIMETHOTO XapaKkTepa(Hamnpumep, Mo Teme
«ONEeKTPUUECKHUE SIBJIICHUSI B IPUPOJIEN)

4.3

Toku B pa3mu4HBIX
cpenax

[IpoBeneHne KOCBEHHBIX H3MEPEHH UICCIEA0BAHNUN
3aBUCHUMOCTEN MEXy (GU3HMUECKUMU BETUIMHAMU TIPH
U3YYEHUH TPOIECCOB MPOTEKAHUSIIIIEKTPHUUECKOTO TOKa B
MeTalax, MMEKTPOIUTaX U MOITYIPOBOJHUKAX.
Omnpenenenre abCOMIOTHBIX U OTHOCUTEIBLHBIX
MOTPEIIHOCTeH n3MepeHnil pusndeckux BenudyuH. OreHka
TPaHUIl OTPELTHOCTEH.
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Habnronenue snekrpoimnsa, n3ydeHue HoObsICHEHHE
IIPOBOAMMOCTH 3JIEKTPOJIUTOB, SKCIIEPUMEHTAIILHOE
U3y4eHUe 3aKOHOB uieKkTposin3adapanes.

CHsATHE BOJIBT-aMIIEPHOUXAPAKTEPUCTUKH TUO/1A.
CpaBHeHuE NPOBOIUMOCTH METAJUIOBU MOJYIIPOBOJHUKOB.
N3ydenne uCKkpoBOro paspsian NpoBOIUMOCTH BO3AYXa.
Pemenue pacu€THbIx 3a/1a4 ¢ SBHO 3aIaHHOM U HESBHO
3aIaHHOM (PU3UIECKOU MOJICIIBIO C UCIIOIb30BAHUEM
3aKOHOMEPHOCTEN MOCTOSIHHOTO TOKA B Pa3JIMYHbIX Cpeax.
Pemenune kauecTBEHHBIX 3a7a4, TPEOYIOIUX IPUMEHEHUS
3aKOHOMEPHOCTEHN MOCTOSIHHOTO TOKAB Pa3JIMYHbIX Cpeax.
OObsicHEeHNE YCTPOIMCTBA U MPUHIIUITAICHCTBUS
ra3opaspsIHbIX JIaMII, JJIEKTPOHHO-JIy4eBOM TPyOKH,
MOJIYTIPOBOIHUKOBBIX MPUOOPOB: AUOAA, TPAaH3UCTOPA,
doTonnonaa, ceeronuoaa. OOBICHEHHE CYTH ITPOIIECCOB:
rajbBaHUKH, paQUHUPOBAHUS ME/IH, BHITVIABKU AITFOMUHUS,
JIEKTPOHHOW MUKPOCKOIIMH

Pa3nen 5. ®usnyeckuii NpakTUKYM

5.1 dusnueckuit [IpoBeneHne KOCBEHHBIX M3MEPEHUM, UCCIIEI0BAHUN
MPaKTUKYM 3aBUCHUMOCTEN (PU3NYECKUX BETMYHH, TPOBEPKa
MIPEII0KEHHBIX TUTIOTE3 (BBIOOD M3 padoT, OMHCAHHBIX B
TEMATHYECKHX Pa3zesiax «YUYEeHHYECKUI YKCIIEPUMEHT,
n1abopaToOpHBIC paOOTHI, TPAKTUKYM))
11 KJIACC
Ne HaunMeHnoBanue OcHOBHBIE BH/BbI AeSITEJIbHOCTH 00YYAIO M XCS
n/n pa3iesioB U TeM
NPOrpaMMmblI

Pa3nen 1. DiekTpoanHaMuKa

1.1

MaruuTtHoe 110J1€

[IpoBeneHnEe KOCBEHHBIX U3MEPEHUN CHIIbI AMIIEPA,
IPOBEJICHUE HCCIIEI0BAHUS 3aBUCUMOCTEH MEX Iy
¢bu3nYeCKUMU BEJIMUYMHAMU U OIIBITOB IO IPOBEPKE
MPEI0KEHHON TUIIOTE3BINPH U3YUYCHUH ICHCTBUS
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM, B3aUMOJCHCTBUS
IIPOBOJIHUKA C MarHUTHBIM TosieM. OnpeneneHue
a0COTIOTHBIX U OTHOCUTENBHBIX MOTPEIIHOCTEH U3MEepEeHUI
duznyeckux BennunH.O1eHKa TPaHHUI] TOTPEITHOCTEH.
HccnenoBanne MarHUTHOTO HOJISIIOCTOSIHHBIX MarHUTOB,
CBOMCTB (heppOMAarHeTHKOB.

Ornpeznenenue ycoBHi MPUMEHUMOCTUMOAETN
OJHOPOJIHOTO MarHUTHOTO TOJISL.

Ornpenenenue HanpaBiIEHUsI MHAYKIIMA MarHUTHOTO MOJIs
MPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuibl JlopeHna.
N3yuenue kapTUHBI JIMHUA WHIYKIIMUMArHUTHOTO MOJIS
MI0JIOCOBOTO M TIOJTKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB,

51




JUIMHHOTO MPSIMOTO IPOBOJIHMKA, 3aMKHYTOTO KOJIbLEBOTO
MIPOBOJHUKA, KATYIIKH C TOKOM.

OObscHEHNE B3aUMOJEMCTBUS IBYX IPOBOJHUKOB C TOKOM,
JercTBus cuiiblJlopeHa Ha MOHBI JIEKTPOJIUTA.
HaGnronenue aBuxeHus mydka 3JIEKTPOHOB B MarHUTHOM
nosie. M3yuenue npuHuumna qeucTBus
AIEKTPOUZMEPUTETHLHOTO TPUOOpaAMarHUTOIIEKTPHUIECKOI
cucrembl.Pemienne pacu€THbIX 3a71a4 C IBHO33JaHHOW U
HESBHO 3aJaHHOM (PU3UUECKOU MOJIEIIBIO C
MCII0JIb30BAaHNEM OCHOBHBIX 3aKOHOB U(POPMYIT 110 TEME
«MarsHuTHoOE€ nojuey.

Pemienne kauecTBEHHBIX 3a/1a4, TPEOYIOITUX TPUMEHEHUS
3HAHUUTO TeMe «MarHuTHOE MOJIE.

OObsicHeHnEe YCTPONCTBA U IPUHITUTIA ICUCTBUS
3JIEKTPOMAarHuTOB, TECTEPA-MYJIbTUMETPA,
aneKTpoaBurarens Akoou, yckopurenen 31eMeHTapHbIX
YacCTHII.

OO0bsicHEHNE TPUMEHEHUS TTOCTOSITHHBIX MAarHUTOB

1.2

DJIEKTpOMarHuTHas
WHTYKITHAS

[IpoBenenune uccnenoBaHms 3aBUCUMOCTEH (PU3UUECKUX
BEJIMYMH HOTIHITOB TIO0 MPOBEPKE MPEIOKEHHON TUITOTE3hI
MIPU U3YYCHHUH SBJICHUS dJIEKTPOMArHUTHON WHYKITUH.
Onpenenenne MHAYKIIMHA BUXPEBOTOMArHUTHOTO TIOJISL.
Omnpenenenre aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH u3MepeHuit pusnveckux BenmnunH. O1ieHKa
rpaHUIl MOTPEUTHOCTEN.

DKCcIepUMEHTANILHOE U3y4YeHue npasuiallenna.
UccnenoBanue saBiaeHus caMOMHAYKIMU,3aBucuMoct 3 /1C
CaMOMHJIYKIIMH OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA B IICTIH.
N3ydyeHue najeHnsi MarHuTa B aTFOMUHUEBOM (METHOM)
TpyoOe.

COopka Moenu 3IeKTPOMarHUTHOTOTeHEPATOPA.

Pemenmne pacuéTHbIX 3a/1a4 ¢ SBHO3aJaHHOW U HESIBHO
3a/laHHOM (PU3UYECKON MOJIENbIO C UCIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB U(OPMYII [0 TeMe «DNEeKTpOMarHuTHas
UHIYKLUS.

Pemenune kauecTBEHHBIX 33724, TPEOYIOMUX TPUMEHEHHUS
3HAHUUIIO TeMe «DIEKTPOMArHUTHAsT UHIYKIUS.
OObscHenue OCHOBHBIX MIPUHIIUIIOB JeicTBUS
TEXHUYECKUX YCTPOMCTB U TEXHOJOTHYECKHX IPOIIECCOB,
TaKUX KaK: WHAYKIMOHHAs TMeYb, COJEHOW[, 3allUTa OT
JNEKTPU3ALUU TN TpPU JABIKEHUHM B MarHUTHOM TIOJIe
3emuIH.

Pabora B rpynmnax npu o0Cyx/1€HUU BOIIPOCOB
MEXMPEIMETHOTO XapakTepa(Hanpumep, Mo Teme
«DNEeKTPOMArHUTHBIE SIBIICHUS B IPUPOJEC»)

Pa3znea 2. Kosre0anua 1 BOJHBI

2.1

Mexannueckue
KOJIcOaHus

HpOBCZ[CHI/IC KOCBCHHBIX I/I3MepeHI/II>’I, HUCCICI0BAaHUA
3aBUCHMOCTEN MCKIY (I)I/ISI/I‘-ICCKI/IMI/I BCIIMYMHaAMU U
OIIBITOB I10 IMTPOBEPKEC HpCIlHOX(CHHOﬁ TUMNOTC3LIIPHU
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U3YYCHUU KOJICOAaHUI HUTSHOTO U MPYKHHHOTO MasTHUKOB,
BBIHY)KJICHHBIX U 3aTYXaIOIIUXMEXaHUIECKUX KOJICOaHNH.
Omnpenenenne abCOMIOTHBIX U OTHOCHTEIBHBIX
NOTPEUIHOCTEN u3Mepenuil puznyeckux BeanuuH. OueHka
ICPaHML] IOIPEIIHOCTEN.

HabutoieHne He3aBUCUMOCTH IEpHOJaMalIbIX KOJIeOaHH
rpy3a Ha HUTH OT aMIUTUTY/BI.

OKcliepuMEHTaJIbHas ~ [POBEpKAa  3aKOHA  COXPaHEHMUs
SHEPIUU NPU KOJICOAHUIXTPYy3a HA MIPYKUHE.

HaGnronenue pesonanca. OnpeziesieHne yeaoBUi
IPUMEHUMOCTUMO/IEIM MaTEMaTHUYECKOT0 MasiTHUKA 1
UJICAJILHOTO NMPYXUHHOTO MasiTHUKA.

Pemenue pacu€THbIX 3aa4 ¢ SBHO3aIaHHOW U HEABHO
3a/ITaHHOM (PU3UYECKON MOJIEIIBIO C UCTIOIh30BaHUEM
OCHOBHBIX 3aKOHOB H(opmMyl 1o TeMe «MexaHndeckue
KOJIe0aHUS.

Pemenne kauecTBEHHBIX 3a7a4, TPEOYIOIUX TPUMEHEHHUSI
3HaHMH 110 TeMe «MexaHnueckrue KoJeOaHus».
OObsicHEHUEe YCTPONCTBA U IPUHITUTIA JCHCTBUS
METPOHOMa, YacoB, Kauesei, My3bIKaJIbHbIX HHCTPYMEHTOB,
cericmorpada.

Ucnonb3oBanue IT-rexnomnoruii npu padore ¢
JOTIOJTHUTETLHBIMU UCTOYHUKAMU WH(OPMAITUH TI0 TEME,
UXKPUTHYECKUIN aHAJIU3 U OLIEHKA JJOCTOBEPHOCTH

2.2

DJIEKTPOMArHuTHbHIE
KojeOaHus

[IpoBeneHne KOCBEHHBIX U3MEPEHU UUCCIIEIOBAHUS
3aBHCUMOCTEN (U3NYECKUX BEIMYUH MPU U3yYCHUHU
AJIEKTPOMATrHUTHBIX KOJIEOAaHUH U IeTICHIIEpeMEHHOTO TOKA.
Onpenenenre abCOTOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH u3MepeHuit puzndeckux BeandnH.OreHka
IPaHULl HOTPELTHOCTEH.

N3ydenne ycTpoicTBa U MPUHIUIIAICHCTBUS
TpaHchopmaTopa.

Habmtoienue 31eKTpoMarHUTHOTOpe30HaHCa.

W3ydenune ocuuuiorpaMm 3J1eKTPOMAarHUTHBIX KOJIeOaHUH.
Pemenmne pacuéTHbIX 3a/1a4 ¢ SBHO3aJaHHOU U HESIBHO
3a/laHHOM (PU3NYECKOM MOJIETIBIO C UCIIOIh30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpPMYII IO TeMe
«DNEeKTPOMArHUTHBIE KOJIECOaHUsD».

Pemenune kauecTBEHHBIX 33724, TPEOYIOMUX TPUMEHEHHUSI
3HAHUUIIO TeMe «DIEKTPOMArHUTHBIE KOJIeOaHUs.
CpaBHEHME MEXAaHUUYECKHUX U 3JEKTPOMArHUTHBIX
KoJe0aHui.

OObscHEeHre yCTPOWCTBA U IPUHIIUIIA ACHCTBUS
3IEKTPUUECKOTO 3BOHKA, TEHEPATOPa IEPEMEHHOTO TOKA,
JUHUWANIEKTponepeaay.

Ornpeznenenue ycioBH MPUMEHUMOCTUMOAENN UACATIBHOTO
K0J1e0aTeIbHOTO KOHTYpA.

AHanu3 1 OLeHKa NOCIEACTBUN UCIIOIB30BaHUS PA3IUYHBIX
CIIOCOOOBIIPOM3BOJICTBA AIIEKTPOIHEPTHUHN C TTIO3ULIUN
IKOJIOTHYECKON 0€30MaCHOCTH; MPEACTABICHUIN
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0 PalMOHAIBHOM IIPUPOONOJIb30BAHUN (B IIPOLIECCE
HOJIFOTOBKH COOOIICHUH,BBITOJTHEHUN TPYIIIOBBIX
IIPOEKTOB)

2.3

Mexannueckue u
3JIEKTPOMAarHUTHbIE
BOJIHBI

Habmronenne o6pa3oBaHust U pacpoCTPaHEHHS
MOTIEPEYHBIX U MPOJIOIBHBIX BOJIH, OTPAKEHHUS U
nperoMIIeHUs, HHTepdEepeHINH U Judpakiuu
MEXaHMYECKUX BOJIH, aKyCTHYECKOTO pe30HAHCA, CBS3H
TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM U
yacToToM KosjeOanuil.M3yueHue cBOMCTB yabTpa3ByKa U
eroNnpruMeHECHHS.

HccnenoBanne  CBOWCTB  3JIEGKTPOMAarHUTHBIX — BOJIH:
OTpaXEHUE, TPEJIOMIICHHE, TMOoJspu3anus, audpakius,
untepdepennus.  OOHapykeHue  HH(QpakpacHOro U
yIbTpaduoIETOBOTO W3TyYEHUN. CpaBHeHue
MEXaHUYECKUX M DJIEKTPOMArHUTHBIX BOJIH.

Ornpezenenue ycIoBH TPUMEHUMOCTUMOICTTN
TapMOHUYECKOM BOJIHBI.

Pemenne kauecTBEHHBIX 3a/1a4, TPEOYIOITUX TPUMEHEHUS
3HAaHUUTO TeMe «MeXaHNYECKHE U AIEKTPOMATrHUTHbBIE
BOJIHBDY. M3ydeHne nmapameTpoB 3ByKOBOWBOJTHEI.
N3yuenune pacnpocTpaHeHUs 3BYKOBBIXBOJIH B 3aMKHYTOM
MPOCTPAHCTBE.

OObsicHEeHNEe YCTPONCTBA U IPUHITUTIA JCHCTBUS
MY3bIKaJIbHBIX THCTPYMEHTOB,paapa, paIuopuEéMHIUKA,
TeJneBu30pa, anTeHHbl, Tenedona, CBU-neun. O0bscHEHNE
YJIBTPa3BYKOBOW JUArHOCTUKHU B TEXHUKE U MEJIULIMHE.
Hcnonws3zoBanue [ T-TexHomOTHI TTpH paboTe ¢
JOTIOTHUTEIBHBIMU UCTOYHUKAMU UH(GOPMAIIUH 110 TEME,UX
KPUTUYECKUM aHAJIN3 U OLIEHKA JOCTOBEPHOCTH.

AHanu3 1 OLEHKA NOCIEACTBUI IIyMOBOTO U
3JIEKTPOMArHUTHOT03arPsI3HEHUS. OKPYXKAIOLIEN CpeIbIC
MO3UIUH 3KOJIOTHYECKON Oe301MacHOCTH; PeACTaBICHUN

0 pPalMOHAIBHOM MPUPOOIIOJIB30BAHUH (B Mpoliecce
MOJATOTOBKU COOOIIIEHUH,BBINIOTHEHUN TPYIIOBBIX
IIPOCKTOR)

2.4

OnTuka

Habmtonenue ontuyeckux siBIEHUN, MPOBEACHNE
KOCBEHHBIX U3MEPEHUN, UCCIE0BAHNS 3aBUCUMOCTEH
bu3nYeCKuX BETUYUH U OTIBITOB 10 MMPOBEPKE
MPEIOKEHHON TUIIOTE3BINPU U3yUYSHUH SIBJICHUIMA
IpeNoMIICHHUs CBETa Ha IPaHHUILIe pa3jiesa IByX Cpel,
PENOMIICHUS CBETa B COOMpPAIONIEH U paccerBaroIIe
JIMH3aX, BOJTHOBBIX CBOICTB CBETA.

Habmtoienne noaHoro BHYTPEHHETO OTPasKeHUs!, U3y4eHHe
MOJIEJIUCBETOBO/IA.

[Tonyuenue n3o0OpakeHus B CHCTEMEU3 TIIOCKOTO 3epKalia
Y JIMH3bI, B CUCTEME M3 JIBYX JIMH3.

KoncTpyrpoBanue TenecKonMu4ecKuXCUCTEM.

N3yuenue nonsipuzanuu CBeTa,0TPAKEHHOTO OT
MOBEPXHOCTUANIIICKTPUKA, H3ydeHHE HHTEPHEPECHIINH
JIA3€pHOTO U3JIYYECHHsIHA ABYX IIEJIsX.
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[Tonyuenue criekTpa U3J1y4eHUACBETOANOAA IIPU IIOMOLIU
T(QPaKIIMOHHON PEIIETKH.

Pemenue pacy€THbIX 3a1a4 ¢ SBHO3aIaHHOM U HESABHO
3aJIaHHOM (PU3UYIECKOM MOJIETIBIO C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB H(opMyJ1 10 TeMe «ONTUKa».
Pemenne kauecTBEHHBIX 3a7a4, TPEOYIOIKX IPUMEHEHHUSI
3HaHMIO TeMe «OnTuKay.

[TocTpoenune u pacuér n300paKeHU,CO3/ITaBAEMBIX
IJIOCKUM 3€pKaJIOM, TOHKOH JIMH301.

Omnpenenenre ycaoBUi IPUMEHUMOCTH

MO/I€TI TOHKOM JIMH3bI; TPAHUL IPUMEHUMOCTH
reOMETPUYECKOMONTUKH.

OO0bsacHeHne 0co0eHHOCTEN MPOTEKAHUSIONITUYECKUX
ABJIEHUI: UHTephepeHINH, TUPPAKINH, TUCTIEPCUH,
MOJIHOTO BHYTPEHHET'0 OTPaKEHHUS.

OObsicHEeHNE YCTPOICTBA U MPUHIIUITA/ICHCTBUS OYKOB,
Jymbl, IEpUCKOIa, (poToarmapara, MUKpOCKOIIa,
MIPOEKIIMOHHOTO anmnapara, 1u(ppakinoOHHON pemETKH,
BOJIOKOHHOMOIITUKH.

OO0bscHeHne mpocBeTIeHus onTHKU. PaboTa B rpymnmnax
IIpH 00CYXK/IEHUU BOIIPOCOB MEXKIIPEIMETHOTO XapaKTepa
(Hanpumep, 1o TeMe «CBETOBbIE SIBJICHHS B TPUPOJIEN)

Paznena 3. OcHoOBBI crienvajibHOM

TE€OPUM OTHOCUTEJbHOCTH (1asee - CTO)

3.1

Ocuosrl CTO

[TpoBeneHne KOCBEHHBIX U3MEPEHUIN UMITYIIbCA U SHEPTUU
PENAATUBUCTCKUXYACTHUIL (TTO oTOTpadusiM TPEKOB
3apsKEHHBIX YaCTUIl B MArHUTHOM TIOJIE).

AHanu3 1 onMcanue PU3NIECKUX SIBJICHUH C
UCIIOJIb30BaHUEM MOCTYIATOBCIIEHUATBHON TEOPUU
OTHOCUTENbHOCTH.OObSICHEHNE TPUHIINIIA JeHCTBUS
CIyTHUKOBBIX TPUEMHHUKOB, YCKOPUTENIEH 3apsKeHHBIX
YaCTHII

Pa3znen 4. KBanToBas pusuka

4.1

KopnyckynsipHo-
BOJIHOBOH Jyaslu3M

[IpoBeneHue KOCBEHHBIX H3MEpPEHUH, HCCIeI0BaHUs
3aBUCUMOCTEH MEX Ty PU3NUECKUMU BEIMUYNHAMU

npu uzydeHuu spienus Gotosddexra.OnpeneneHue
a0COTIOTHBIX U OTHOCUTENIBHBIX MOTPEIIHOCTEH U3MEepeHU
bu3nYeCKUX BEJTUYMH.

OueHka rpanul norpemHocrei. Pemenne pacu€THbIx
3a/1a4 ¢ IBHO33J]aHHOW U HESIBHO 33/IaHHOM (H3ndecKon
MO/IETIHIOC HCTIOIH30BAHHEM OCHOBHBIX 3aKOHOB H(OPMYIT
1o Teme «KBaHTOBBIE SIBIECHUS.

Penienne kauecTBEHHbIX 3a/1a4, TPEOYIOUUX IPUMEHEHUS
3HaHUHNO TeMe «KBaHTOBbIE SBICHUSY.

Omnpenenenue ycinoBuil NPUMEHUMOCTUKBAHTOBON MOEIH
CBeTa.

AHanmu3  KBaHTOBBIX IIPOLIECCOB C  HCIOJIb30BAaHUEM
ypaBHeHHMs OuHIITeHiHa 1 QoTodddexTa, MpUHIUNA
COOTHOULIECHUH HEOINPEIEIEHHOCTH I'eiizenbepra.
OObsicHeHHE  TNpUHLMNA  JCHCTBUSL  CIEKTPOMETPA,
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¢dorosnemenTa, GoTOgATYNKA, TYHHEIHHOIO MHUKPOCKOIIA,
COJIHEYHOM OaTapen,CBeTO IO/,

Ucnonws3oBanue IT-TexHonoruii npu padote ¢
JOITOJIHUTCIIbHBIMH HCTOYHUKAMU I/IH(l)OpMaLII/II/I 10 TEMC,
UX KPUTHYCCKUI aHAJIN3 M OLICHKA JIOCTOBEPHOCTH

4.2

duszuka aroma

Omnpenenenre AIMHBI BOJIHBI Ja3€pHOTOU3IYYEHHUSL.
Habumtoienue nuHeivaThiX CIEKTPOB.
HccnenoBanue criekrpa pa3pekeHHOT0aTOMapHOIO
BOJIOpOJia ¥ U3MEPEHUENIOCTOAHHOM Punbepra.
N3yuenue ycTpolicTBa U 1EHCTBUS CUETUMKA
MOHM3UPYIOIKX yacTul. OnpeneneHue ycioBHii
npuMeHuMocTuMo e aroma Pesepdopna.
OObsicHeHre TIPUHITUIIA JEHCTBUS CIIEKTPOCKOTIA, JIa3epa,
KBaHTOBOTOKOMIIBIOTEPA.

AHanu3 KBaHTOBBIX IIPOLIECCOBHA OCHOBE MIEPBOTO U
BTOpOTO noctynatoB bopa

4.3

®du3MKa aTOMHOTO f/1pa
U 3JIEMEHTapHBIX
JaCTHUII

[IpoBenenune n3mepeHuiipaaoakTUBHOTO (hoHA

C MCTIOJIb30BaHUEM JI03UMETPA UUCCIIEIOBAaHUE TPEKOB
gacTHIl (TI0 TOTOBBIM (hoTOTpadusm).

N3yuenune nornomenns 0eTa-4acTUIATIOMUHUEM.
Onpenenenne yCa0BUM MPUMEHUMOCTUMOIENTA ATOMHOTO
anpa.

AHalIM3 W ONMHUCaHHE SICPHBIX PEaKIHil C MCIOIb30BaHUEM
MOHATUI MacCOBOEYMCIIO U 3apsi sApa, SHEPTUS CBSI3U

A5pa, 3aKOHOB COXpPAaHEHHWs 3apsla, MacCOBOIO YHCIA U
SHEPTHMM B SJIEPHBIX PEAKIUAX, 3aKOHA PaJHMOAKTUBHOIO
pacrnaja.

OO0bsicHEeHNE TPUHITUIIA IEHCTBHUAI03UMETPA, KaMepPhl
BuiibcoHna, s1epHOro peakropa, TEpMOSIEPHOTO PEAKTOpa,
aTOMHOM O0MOBI, MArHUTHO-PE30HAHCHOU TOMOTpaduu.
AHanu3 1 OLEHKA BIMSHUS PAAMOAKTUBHOCTHU Ha JKUBBIE
OpPraHU3MBbl, a TAKXKE MOCIEACTBUUPAZBUTHS SIACPHOIN
SHEPreTHKU C TO3UIIMNA HKOJIOTUYECKON 0e30MacHOCTH;
IPEJICTAaBICHUN O PallMOHAIILHOM MPUPOAOIOIE30BaHUU(B
IpOLECcCe MOArOTOBKU COOOIIEHHH, BHITIOJIHEHUS
T'PYIIOBBIX IPOEKTOB)

Pa3nes 5. DjieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DneMeHThl aCTPOHOMUU
1 acTpoPpU3UKU

Habmonenue 3BE€31HOT0 HEOAHEBOOPYKEHHBIM T1a30M

C UCIIOJIb30BAaHUEM KOMITbIOTEPHBIX MPUIIOKEHUHN J1J1s
OTIpeIeTICHUS TTOJI0KEHNS HEOSCHBIX 0OBEKTOBHA
KOHKPETHYIO JaTy: OCHOBHbIE cO3Be31usi CeBEpHOro
MOJIyIIApUsl USIPKUE 3BE3/IBI.

Habnronenue B Teneckon JIyHbl, IuIaHeT, TyMaHHOCTEH U
3BE3HBIX CKOIUICHHH.

VYyactue B JMCKYCCHM O POJIM aCTPOHOMHHU B COBPEMEHHOM
KapTUHEMHUPA, B IPAKTUYECKOMN IEATEIIbHOCTUYEIIOBEKA U
JAJbHEUIIIEM HAYYHO- TEXHUYECKOM PA3BUTHHU.
[MoaroToBka cooOIeHMiT 0 METOAAX TOTYYSHHS HAYIHBIX
ACTPOHOMUYECKUX3HAHUMN, OTKPBITUSIX B COBPEMEHHOU
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aCTPOHOMUHU.
[IprumeHeHre 0OCHOBOMIOJIATAKOIIMX ACTPOHOMUYECKUX
MOHSITUM, 3aKOHOB U TEOPHH 711 aHAIN3a U 0OBSICHEHUS
(U3NYECKUX MPOIIECCOB, TIPOUCXOIANTUXB 3BE3IaX, B
3BE3HBIX CUCTEMAX, B MEXKTAJTaKTHUYECKOM CpeE,
JIBIKEHUSIHEOECHBIX TEJI, DBOIIOLMH 3BE311 U BeenenHoit

Paznen 6. ®u3nyecKuii NPaAKTHKYM

6.1

duznueckuit
MPAaKTUKYM

[IpoBeneHne KOCBEHHBIX U3MEPEHUI, UCCIIEI0BAHUN
3aBUCUMOCTEN (PU3NYECKUX BETMYMH, IPOBEPKA
IPEJUI0KEHHBIX TUNoTe3 (BBIOOP 13 paboT, ONIMCAHHBIX B
TEMATHYECKHUX pa3Jenax «Y4YeHUYECKUN IKCIIEPUMEHT,
nabopaTopHble paboThl, IPAKTUKYM»)

Pazjnen 7. O6o0mamoiiee noBTopeHne

7.1

Cucremaru3zanus u
000011eHNe
MIPEIMETHOTO
COJICP’KAHUS U OTIbITA
NESITEITLHOCTH,
MPUOOPETEHHOTO TIPHU
M3YYCHHUH Kypca
¢uzuxm 10 — 11
KJIaCCOB

VYyactue B AUCKYCCHH O poJid (PU3HKU HACTPOHOMUH B
pasnuuHbIX cepax neaTeabHOCTH YenoBeka. [loaroroBka
coo01ieHuii o Mecte GU3NYECKOI KapTUHBI MUpPa B PALY
COBPEMEHHBIX IIPEACTABICHUI 0 Ipupoe. BoimonHenue
y4eOHBIX 33/1aHUH, IEMOHCTPUPYIOIIUX OCBOECHUE
OCHOBHBIX NOHSTUN, GU3NYECKUX BEIMYMH U 3aKOHOB
Kkypca ¢m3nknl0-11 kmaccos
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne HaumenoBanue pasienoB u | KosmvecTBo yacoB JaexkTpoHHble (HM¢poBbie) | OCHOBHBbIE HATIPABJIEHHUSI
n/m | TeM MPOrpaMMbl Bceero _ | .| oOpasoBaTeabHbIe BOCIIUTATEIbLHON IeATEILHOCTH C
s = £ £ pecypenl y4€eTOM HanpaBJeHHii padoyeii
= L§ g% NMpOrpaMMbl BOCIIUTAHUSA
S & Fa
Pa3znen 1. HAYYHBIV METO/JI TIO3HAHUSI TPUPO/JIbI
11 Hayunslit MeToa mo3HaHus 6 0 0 bubmuoreka [JOK [TaTproTHyeckoe BOCIIMTAHUE;
TIPUPOIBI https://m.edsoo.ru/7f41a4a6 TPKIAHCKOE U JYXOBHO-HPABCTBEHHOE
BOCITUTAHUE; ICTETUIECKOE BOCITUTAHHE;
BOCIIUTAHUE [[CHHOCTH HAYYHOT'O
no3HaHus; HOPMUPOBAHUE KYJIbTYPHI
3I0POBbBSI U SIMOIIHOHAIEHOTO
OJaromoy4us; TpyJ0BOE BOCITUTAHUE;
HKOJIOTUYECKOE BOCIIUTAHHE;
Hroro mo pazgeny 6

Pazgen 2. MEXAHUKA

2.1 Kunemaruka 10 2 0 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
2.2 JlnHamuka 10 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
2.3 CraTtuka TBEpJOTO Tea 5 1 0 bu6nunoreka [IOK
https://m.edsoo.ru/7f41a4a6
24 3aKOHBI COXpPAHEHHUS B 10 0 0 bubnmnoreka HOK

MCXAaHUKE

https://m.edsoo.ru/7f41a4a6

HanI/IOTI/I‘IeCKOG BOCIIMTAHUC,
rpaXXJaHCKOC U IYXOBHO-HPaBCTBECHHOC
BOCIIMTAHHUEC, OCTCTUYCCKOEC BOCIIMTAHUC,
BOCIIMTaHHUC HCHHOCTHU HAYYHOI'O
IIO3HAaHUMA, (1)OpMI/Ip0BaHI/Ie KYJIbTYPbI
3A0POBbA U SMOIIMOHAJIBHOT'O
6J1ar0nonyq1/151; TPYAOBOC BOCIIMTAHUC,
3KOJIOTMYECKOC BOCIIUTAHUE,

Hroro no pasaeny

35

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMHUKA

3.1

OCHOBBI

‘ 15 ’ 1 ’ 0 ‘ bubmoreka LJOK

HanI/IOTI/I‘leCKOG BOCIIMTAHUC,
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MOJICKYJIIPHOKUHETHUECKOM https://m.edsoo.ru/7f41a4a6 IPaXXJAHCKOE U TyXOBHO-HPaBCTBEHHOE
TEOPHHU BOCIIUTAHUE; ICTETUYECKOE BOCITUTAHKE;
3.2 Tepmonnnamuka. TernoBbie 20 0 bubmunoreka IIOK BOCIIMTAaHHWC ICHHOCTH HAYy4YHOI'O
MaIIUHbI https://m.edsoo.ru/7f41a4a6 N03HAHUA; HOPMUPOBAHKE KY/ILTYPhI
3.3 ArperaTHble COCTOSIHUS 15 0 bubnmnoreka HOK 30pOBBS 1 SMOIMOHATILHOTO
BemecTBa. DasoBbie https://m.eds0.ru/7f41ada6 | O’1AroNIONYdHS; TPYIOBOE BOCIHTAHKE;
TepexosI 9KOJIOTMYECKOE BOCITUTAHHE;
Wroro mo pazueny 49
Paznen 4. DJIEKTPOANHAMUKA
4.1 DneKTpuyeckoe nojue 24 0 bubnuoreka [JOK [TaTproTHUeckoe BOCIIMTAHUE;
https://m.edsoo.ru/7f41a4a6 IPaXJIaHCKOE U TyXOBHO-HPABCTBEHHOE
4.2 [TocTOSIHHBIN AMEeKTpUYECKHil 24 0 bubmuoreka [JOK BOCIIMTaHHUE; 3CTETUICCKOC BOCIIUTAHHUE;
TOK https://m.edsoo.ru/7f41a4a6 BOCITUTAHNC [ICHHOCTH HAYTHOT'O
4.3 Toku B pa3nmu4HBIX cpenax 6 0 bubmuorexa LIOK TO3HaHUs; (POPMUPOBAHHUE KYJILTYPbI
https://m.edsoo.ru/7f41adag | >ACPOBBA M IMOUHOHATLHOTO
OJaromoydus; TpyJ0BOE BOCITUTAHUE;
HKOJIOTUYECKOE BOCIIUTAHHE;
Hroro mo pazgeny 54
Pasgen 5. PUSHUECKHI NIPAKTUKYM
5.1 Du3nIeCcKUil MPaKTUKYM 16 16 [TarpuoTHdeckoe BOCTIMTAHHUE;
IpaXkIaHCKOE U TyXOBHO-HPaBCTBCHHOE
BOCIIUTaHKE; ICTETUYECKOE BOCIIUTAHUE;
BOCIIUTaHKUE [ICHHOCTH HAYYHOTO
M03HaHUsT; GOPMHUPOBAHUE KYJIBTYPBI
3I0POBbSI U SIMOIIMOHAILHOTO
OJ1aromoyuus; TpyJ0BOE BOCITUTAHUE;
9KOJIOTUYECKOE BOCIIUTAHHE;
Wtoro no pazueny 16
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB 170 16

110 ITPOTPAMME
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11 KVIACC

Nen/m | HammenoBanmue pasgenoB | KoanyecTBo yacoB DJIEKTPOHHbIE OcHOBHbIE HATIPABJIEHUS
U TeM NPOrpamMMmbl Bceero ~ _ (uudpossbie) BOCIIUTATE/IbHOM AeATEIbHOCTH €
= é > é o0pa3oBaTeIbHbIE y4eTOM HanpaBJeHHii padoyeii
zQ s S pecypchbl NporpaMMbl BOCIIUTAHUSA
- (=R
Pazgen 1. DJIEKTPOANHAMMUKA
11 MaruauTHO€E TIoJ1e 15 1 0 bubnuoteka [JOK [TarpuoTHyeckoe BOCIUTAHNUE;
https://m.edsoo.ru/7f41a4a6 | rpaxaaHCKOE U JyXOBHO-HPABCTBEHHOE
1.2 DneKTpOMarHuTHas 13 1 0 bubmuoreka [JOK BOCIIMTAHHUE, ICTCTHICCKOC BOCIIUTAHUC,
WHTyKIUS https://m.edsoo.ru/7f4la4a6 | BOCHIMTaHNC HEHHOCTH HAYYHOTO
MO3HaHWUsT; POPMHUPOBAHNE KYITBTYPHI
3I0POBBSI ¥ SIMOIIHOHAIEHOTO
OJaromoy4dus; TpyJ0BOE BOCITUTAHHUE;
HKOJIOTUYECKOE BOCIIUTAHHE;
Hroro mo pazgeny 28
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnudeckue KojieOaHus 10 0 0 bubnuoreka [JOK [TarproTHYeckoe BOCTIMTAHHUE;
https://m.edsoo.ru/7f41a4a6 | rpaxkaaHCKOE M JyXOBHO-HPABCTBEHHOE
2.2 DNIeKTpOMAarHuTHBIC 15 0 0 bubnuotexa [JOK BOCIIUTAHUE; SCTETUICCKOC BOCITUTAHUE,
KoJIeOaHMs https://m.edsoo.ru/7f41a4a6 | BOCIHMTaHNE LCHHOCTH HAy4HOTO
2.3 MexaHHYECKHE 1 10 1 0 bu6mmoreka [IOK MO3HAHUA; (POPMHPOBAHIE KyTBTYPbI
AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6 %HOPOBM 1 SM?HHOHMI’HOFO _
2.4 Onrtuka 26 2 0 bubmuorexa [JOK SE(IEJI;ZIFTEEZEII(/I(})IG’ EEZﬁEiZE;gCHHTaHHe’
https://m.edsoo.ru/7f41a4a6 '
Utoro no pazneny 61
Paznen 3. OCHOBBI CIIELIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU
3.1 Ocnossl CTO 5 1 0 bubmuoreka [JOK [TaTproTHYecKO€ BOCIIMTAHHUE;
https://m.edsoo.ru/7f41a4a6 | rpaxIaHCKOE U JyXOBHO-HPABCTBEHHOE
BOCIHUTAHHE; 3CTETUYECKOE BOCIIUTAHUE;
BOCMUTaHHE IEHHOCTH HAY4YHOTO
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MO3HaHUs; (POPMHUPOBAHUE KYIBTYPHI
3/10pOBbsI U AMOLIMOHAJIBHOTO
OJ1aromnoJty4yusi; TpyA0BO€ BOCIUTAHHUE;
9KOJIOTUYECKOE BOCIIUTAHUE,

Uroro no pazgeny 5)
Pa3znea 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOITHOBOM 15 0 0 bubmuoreka [JOK ITaTproTHYEeCcKO€E€ BOCIIMTAHUE;
JyaIu3M https://m.edsoo.ru/7f41a4ab6 | rTpaxxaaHCKOE M TyXOBHO-HPABCTBEHHOE
4.2 dusnka atoma 5 0 0 Bubmmorexa [IOK BOCITUTAHHE; SCTETHUECKOE BOCIIUTAHUE;
https://m.edsoo.ru/7f41a4a6 | BOCIHUTAHUC IICHHOCTH HAYIHOTO
4.3 ®du3nka aTOMHOTO SApa U 5 0 0 bu6mmoreka [IOK Mo3HaHUs; GOPMUPOBAHUE KYJIbTYPHI
AIIEMEHTAPHBIX YaCTHUI] https://m.edsoo.ru/7f41a4a6 310pOBBS 1 SMOIIMOHATIBHOTO
OJaromoydus; TpyJ0BOE BOCITUTAHHUE;
HKOJIOTUIECKOE BOCTIUTAHHE;
Wroro mo pazueny 25
Paznen 5. 9JIEMEHTbI ACTPOHOMMUU U ACTPO®PU3UKHU
5.1 DNIeMEeHTHI aCTPOHOMUH U 12 0 0 bubnuoreka [JOK [TarproTHYeckoe BOCTIMTAHHUE;
acTpoPHU3UKU https://m.edsoo.ru/7f41a4a6 | rpaxkaaHCKOE M JyXOBHO-HPABCTBEHHOE
BOCIIMTaHHE; ICTETUIECKOE BOCIIUTAHUE,
BOCIIUTaHHUE [ICHHOCTH HAYYHOTO
NO03HaHUsT; GOPMHUPOBAHUE KYIBTYPHI
3I0POBbBSI K SIMOIIHOHAIEHOTO
OJaromoy4us; TpyJ0BOE BOCITUTAHUE;
IKOJIOTUYECKOE BOCIIUTAHHE;
Utoro no pazneny 12
Paznea 6. PUSHUECKHWI MPAKTUKYM
6.1 ®u3nuecKuil NPaKTUKYM 16 0 16 bubnmnoreka HOK [TaTpuoTHyeckoe BOCIUTAHUE;

https://m.edsoo.ru/7f41a4a6

IpakJJaHCKOE€ U TyXOBHO-HPaBCTBEHHOE
BOCIIUTAHME; ICTETUUECKOE BOCIIUTAHUE;
BOCIIMTAHHME IEHHOCTU HAYYHOI'O
MO3HaHUs; GOPMHUPOBAHUE KYIbTYPHI
3JI0pPOBbS U SMOLIMOHAIILHOTO
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OJaromoy4dus; TpyJ0BOE BOCITUTAHUE;
HKOJIOTMYECKOE BOCIIUTAHMUE,

Hroro no pazneny

16

Pazgen 7. OGOBIIAIOILIEE IOBTOPEHUE
7.1 CucremaTtuzanus u 15 0 0 [TarproTHyeckoe BOCIUTAHHUE;
00001IeHNE TPETIMETHOTO IpakJITaHCKOE U TyXOBHO-HPABCTBEHHOE
COJICpKAHUS U OTBITA BOCIIMTaHHE; )CTETUIECKOE BOCIIUTAHUE;
NeITEeTbHOCTH, BOCTIMTaHHE [IEHHOCTH HAYIHOTO
nprOOPETEHHOTO TIPU MO3HAHUs; (POPMHUPOBAHNE KYIBTYPHI
W3yYeHHUH Kypca QU3UKU 3JI0POBBSI ¥ IMOIIHOHAIEHOTO
10 — 11 xmaccoB 0J1aromoJIyuus; TPY/I0BO€ BOCIIUTAHUE;
HKOJIOTUIECKOE BOCTIUTAHHE;

Uroro o pazgeny 15

PezepBHOE Bpemst 8 1

OBUIEE KOJIMYECTBO YACOB 170 | 7 16

110 ITPOTPAMME
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