rocyIapCTBeHHOE OroKeTHOE 001eo0pa3oBarenbHoe yupexaenue Camapckon
obnacTu cpemnHssa oomeoopa3oBaTenbHas mkoja Ne 1 ropona [ToxBUCTHEBO
ropoackoro okpyra IloxsuctaeBo Camapckoil odnactu

IIposepeno YTBepKACHO
3am. nupekropa no YBP npuka3zom Ne254 - O]
Cemenona T.K. oT «30» aBrycra 2023 r.
(moanuce) (®HO)
«29» aBrycra 2023 1. JupexTtop l"aitnanoBa B.P.
(moamuce) (®HO)
PABOYAS ITPOI'PAMMA

[Ipenmer (kypc) ¢usuka
Knacc 10-11 kmacc

OO6miee KOJIMYECTBO 4YacoB Mo ydyeOHomy tiaHy: B 10 m 11 kimaccax Ha
yriayoneHHoM ypoBHe 340 4 3a Ba rojga o0y4eHwus/ 1o 5 4. B HeJIei0; Ha 6a30BOM
ypoBHE B 00bEMe 136 4 3a 1Ba rofa 00ydeHwus /1o 2 4 B HEJIEIIO.

CocraBnena B cootBeTcTBUH ¢ DenepanbHOil paboueit mporpamMmoit o Gusmnke.
(HaMeHOBaHUE TpeIMeTa)

(c ucnoJib30BaHHEM 000PY/AOBAHUS LIEHTPA €CTeCTBEHHOHAYYHOM
TOYKA VF POCTA U TEeXHOJIOTHYecKoil HanpaBjeHHOcTel «Touka pocray)
i

Y4eOHuKHU:

Msxkumes I'.41., ByxoBues b.b., Corckuit H.H. / Ilon pen. IlapdentreBoit H.A. ®duzuka.10
kJacc. ba3oslit u yrinyonénnsiii yposHu. - M.: [Ipocsemenue, 2020.

Msikumies I'.J1., bByxosues b.b., Hapyrun B.M. nox penaxuueii [apdentreBoit H.A. @usnka. 11
kyacc (6a30BbIi 1 yriyOJIeHHBIA ypoBHHU). - M.: TIpocBemenue, 2019.

Paccmotpena na 3aceqanun MO ECTECTBEHHO-MATEMATUYECKOT'O [TUKITA
(Ha3BaHHE METOJMYECKOTO OOBETMHEHHS)
[TpoTtokom Nel or « 28 aBrycray» 2023 r.

PykoBogutens MO T'oroxkmnna 1.H.

C=RU, O=I'BOY COLL N¢ 1 ropoaa
MoxsuctHeso, CN=[upekTtop B.P.
["anHaHoBa,

E=school1 phv@samara.edu.ru
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INOACHUTEJIbHAS 3AIINCKA

MonenbpHasi CHHXpOHU3UpPOBaHHAs pabouas mporpamMma 0a3zo0BOro M yriiyOJ€HHOrOo M3ydeHHUs IpeaMmeTa
«Dusmuka» B 10-11 kmacce paspaboraHa Ha OCHOBe (enepalibHBIX pabOYMX MPOTpPaMM CPEAHETO OOMIETOo
obpazoBanus 1Mo (pusuke (0a30BbIi YPOBEHD, YIIyOIEHHBIH YPOBEHB ).

JlaHHas TporpaMMa CIIy>KUT OCHOBAHHEM JJIsl YUHMTENs 1Mo pa3paboTke paboueil mporpaMmsl 1o (Gpusnke B
KJlaccax, Tie Peaju3yroTcsl MyJIbTUNIPOPUIbHBIN yueOHbIl aH. B pa3nene «TemaTuueckoe MiaHUPOBAHUE
yu4eOHOTo Kypca colepkaHue o0ydeHHss CHHXPOHU3UPOBAHO IS OCBOCHHUSI 00YYarOIIMMUCS MpeaIMeTa Kak Ha
0a30BOM, TaK U yriIyOJIE€HHOM YpPOBHE.

JlanHasi mporpamMma OIpeneisieT 00s3aTelNbHOE IPEIMETHOE COAEpKAHUE, YCTAHABIMBAET IPUMEPHOE
pacnpezelieHne y4eOHbIX YacOB MO TEMAaTUYECKUM pasjieliaM Kypca M PeKOMEHIYEeMYIO MOCIIeI0BaTeIbHOCTD
M3YyUEHHS] TeM M Pa3JelioB yuyeOHOTO IpeaMera ¢ Y4ETOM MEKIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JIOTUKU y4eOHOIo Mpolecca, BO3PacTHBIX ocoOeHHocTel oOyuaromuxcs. [IporpamMma maér mpencraBieHHe O
HEINAX, cooepicanuu, obwel CTpaTeruu OOy4YeHHs, BOCIUTAHHMA W PA3BUTUS OOYYArOIIUXCA CPEICTBAMU
yueOHoro npeaMera «Pusnkay Ha yriyoaéHHOM ypoBHE U 0230BOM YPOBHE.

H3yuenue xypca usuxu yenyOnéHHo2o YpOS8Hs NO360Jisem peanru3068ams 3a0aiu npogheccuoHaIbHOl
OopueHmayuu, HAnNpasieHo Ha co30aHue YClo8ull Ol NPOAGIEHUS CEOUX UHMENLIeKMYAIbHbIX U MEOPYECKUX
CNOCOOHOCmeEl KAMCObIM YVYAWUMCS, KOMOpble HeoOX00UMbl 0l NPOOOINCEHUs 00pPA308AHUSL 6 BbICULUX
VUeOHbIX 3a6e0eHUAX NO PA3TUYHBIM DUSUKO-MEXHUYECKUM U UHICEHEPHBIM CReYUaibHOCHAM.

B mporpamme ompenenstorcsi IIaHUpyeMble pe3yJbTaThl OCBOCHHS Kypca (PH3MKH Ha YpOBHE CpEIHEro
o0miero o0pa3oBaHUs: JIMYHOCTHBIE, METapeIMEeTHbIE, MpeIMeTHbIe (Ha yriIyOnéHHOM u 0a30BOM YpPOBHE).
HayuHo-MeTomonornueckoii OCHOBOM i pa3paboTKu TpeOOBaHWW K JIMYHOCTHBIM, METalpPEIMETHBIM H
MpEeIMETHBIM pe3ysibTaTaM OOY4YaloIIMXCs, OCBOMBIIMX IPOrpaMMy CpEIHEro oOlmiero oOpa3oBaHHs Ha
yIIIyOJIEHHOM YPOBHE, SIBIISICTCS CUCTEMHO-ACSITEIbHOCTHBIN MOIXO/.

IIporpamma BKJIIO4aAET:
niaHupyemvle pe3yibmamsl OCBOCHUS Kypca (U3MKH Ha YyriyOn€éHHOM M 0a30BOM YpOBHE, B TOM YHCIE

npeomemHule pe3ynbmamyl 10 To1aM 00y4YEHHUs;
cooeparcanue yuedbnoz2o npeomema « Quzuxa» no 200am ooyuenus,
npumMepHoe memamuyecKkoe NiaHuposanue C yKa3aHHMEM KOJMYECTBa YacOB HA U3yYEHHME KaXJIOW TeMbl U
NPUMEPHOU XAPAKMEPUCMUKOU Y4eOHOU 0esimelbHOCMU Y4auuxcs, peanu3yeMoil mpu U3y4YE€HUU 3TUX TEM.
ITporpamma umeeT MpUMEPHBIA XapaKTep U MOXKET ObITh MCIOJIb30BAHA YUUTEIAMH (PU3MKH I COCTABICHHUS
CBOMX pabOUYMX MPOTpamM.

Pabouas mporpamMMa He CKOBBIBA€T TBOPYECKYIO WHHUIMATUBY yYUTENECH M MpPEAOCTaBISET BO3MOKHOCTH
JUIS pealin3alliy pa3IMuHbIX METOJUYECKHX MOJXO0J0B K MpenojiaBaHuio (GU3MKU Ha yriayOia€HHOM U 0a3oBOM
YPOBHE TMIpH YCJIOBUU COXpaHEHHUS 00s3aTeNbHOM dacTH cojepkaHus Kypca. KosinmdectBo 4YacoB B
TEMaTUYECKOM IUIAHUPOBAHWU HA HM3Y4YCHHE KAKIOW TEMBI SIBISIETCS OPHEHTHPOBOYHBIM WU MOXKET OBITH
M3MEHEHO KaK B CTOPOHY YMEHBIIEHUS, TaK M YBEJIMUYEHHsS B 3aBUCHUMOCTH OT PEANTHU3YEMbIX METOAMUYECKUX
MO/IXOJIOB M YPOBHS MOJATOTOBJICHHOCTH Y4aIlIUXCSl.

KypcuBoMm B TekcTe mporpamMmbl BblIeneHbl aneMeHThl llenu u 3amaum, IIpenMeTHBIX pe3yabTaToB U
Copep:xanust yaeOHOro MaTtepHasia, KOTopble MPeCTaBIEHbI ISl U3y4eHHUs Ha yriayOiI€HHOM ypOBHE
OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEIMETA «®U3UKA»

®du3uka Kak Hayka o HamOojee OOIIMX 3aKOHAX MPHUPOJIbI, BBHICTYNAas B KadecTBe y4eOHOro NpeaMera B
IIKOJIe, BHOCHUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUI 00 okpyxkatomeM mMupe. LIIkonbHbIH Kype pu3nkn —
CHUCTEMOOOPA3YIONIUI JIJISl €CTeCTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB, MIOCKOJIBKY (PU3MUECKUE 3aKOHBI JIEHKAT
B OCHOBE NPOIIECCOB U SABJICHHM, N3ydyaeMbIX XUMHEH, Ouonoruel, pusnueckoi reorpadueil 1 aCTpOHOMHEH.
Hcnonb30BaHrWe M aKTUBHOE NpUMEHEHHE (DU3MUECKUX 3HAHUM OMpeNeNnnso Xapakrtep W OypHOe pa3BHUTHE
pa3sHOOOpa3HBIX TEXHOJOTMH B cdepe >HEPreTUKH, TPAHCIOPTa, OCBOCHHMS KOCMOCA, MOJYYEHHS HOBBIX
MaTepuajoB C 3aJaHHBIMU CBOWCTBaMHU U Jp. M3ydyeHue (U3MKUM BHOCUT OCHOBHOW BKJIaA B (hOpMHUPOBaHHE
€CTECTBEHHO-HAYUYHOW KapTUHBl MHpa YYalluxcs, B (OpPMHUpPOBAHHUE yMEHUH NpPUMEHSTh HAYYHBIH METO.
MO3HAHUS MPYU BHIMOJIHEHUH UMHU YYEOHBIX HCCIIeI0BaHUM.

B ocHoBy kypca (pu3MKM cpenHell IIKOIBI MOJO0XKEH psI WAEH, KOTOpble MOXKHO paccMaTpUBaTh Kak
MPUHIIMIIBI €T0 MOCTPOCHHUS.

Hoea yenocmunocmu. B COOTBETCTBUM C HEM KypcC SBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH COJAEPIKUT
MaTepuai U3 BcexX pa3zesioB GU3UKH, BKIIOYAET KaK BOIMPOCH KJIIACCUYECKON, TaK M COBPEMEHHON (UBUKH.

Hoesa zenepanuzayuu. B cooTBEeTCTBUU C Hell marepuan Kypca Gpu3nku o0beIMHEH BOKPYr (PU3HMUECKUX



teopui. Benymmm B Kypce sBisiercs (GOpMHUpOBaHUE MPEICTaBICHUNM O CTPYKTYPHBIX YpPOBHSIX MaTepuw,
BEIIIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanusanusi mpeanojiaraeT HCIOJb30BaHHE T'YMAHUTApHOTO MOTEHIMAIa
¢u3nveckoil Haykd, OCMBICICHHE CBS3M pa3BUTHS (U3UKKM C pa3BUTHEM OOIIECTBa, a TaKke ¢
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIPOOIeMaMHu.

Hoesn npuknaonoii nanpasiennocmu. Kypc ¢pusuku yriiyon€HHOro ypoBHSI IpEIIojaraeT 3HaKOMCTBO C
IIUPOKUM KPYroM TEXHHYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUN M3YYEHHBIX T€OpUl U 3aKOoHOB. [Ipu sTOoM
paccMaTpUBAIOTCS HA YPOBHE OOIIUX MPEICTABICHUA U COBPEMEHHBIC TEXHUYECKHE YCTPOHCTBA U TEXHOJIOTHH.

Hoesn rkonocuzayuu peanu3yercss IMOCPEICTBOM BBEACHUS JJIEMEHTOB COACpXAaHHS, MOCBSIIEHHBIX
HKOJIOTHYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C PA3BUTHEM TEXHHKH U TEXHOJIOTHI, a TaKkkKe
o0cyXIeHHs MPoOIeM palliOHAILHOTO MPUPOAOIOIB30BAHUS U YKOJIOTUYECKON 0€301acCHOCTH.

OcBoenne cosiep>KaHusi MPOrPaMMBI JIOJKHO OBITh MMOCTPOEHO Ha MPUHIHUIAX CUCTEMHO-IESITEILHOCTHOTO
noaxona. Jns ¢usuku peanuzanus 3THX HPUHLHUIOB Oa3upyeTrcs Ha HUCHOJIb30BAaHUU CAMOCTOSTEIHLHOTO
HKCHEPUMEHTa KaK MOCTOSHHO JEHCTBYIOIIETo (pakTopa yueOHOro npouecca. /i yenybnénno2o yposHs — 2mo
cucmema CamMOCMOSAMENbHO20 YUeHUUeCKO20 IKCNEPpUMEHMA, GKIouanue2o @Qpoumaivhble YueHuyecKue
OnbIMbl NPU U3YYEHUU HOB020 Mamepuana, nadbopamopuvie pabomuvl u pabomwvl npaxmuxyma. Ilpu smom
B03MOJCHBL 08 CNOCOOA peanusayuu Qu3uyecKko20 npakmuxkyma. B nepeom ciyuae npaxmuxkym npo8ooumcs
6o 6 konye 10 u 11 knaccos, b0 nocie nepsozo u 6MoPo2o NOLY200Ull 8 KAHCOOM U3 IMUX KIaccos. Bmopoii
Ccnocob — 2mo unmezpayus pabom NpaKmuKyma 6 cucmemy 1adopamopHslix pabom, Komopwvie npoBoOSIMC 8
npoyecce usyuenus pasoena (memwi). Ilpu smom noo pabomamu npakmuKyma ROHUMAEMCs CAMOCMOAMENbHOE
uccireodosanue, KOmopoe nposoouUmcs no pPyKo8OOCM8Y C8EPHYMO20, 0000WEéHH020 6uda 0Oe3 Nouazosol
UHCMPYKYUU.

B mporpamme crucreMa y4eHHYECKOTO IKCHEPUMEHTA, JTa0OpaTOPHBIX pabOT M MpakTHKyMa MpeAcTaBlieHa
eIMHBIM TIepeYHeM. BBIOOp TeMaTWKu Ui ATHX BHJIIOB YUYEHHYECKHX IMPAKTHUYECKHX PAaOOT OCYHIECTBISECTCS
y4acTHUKaMHU 00pa3oBaTeNbHOr0 MpoIiecca UCXO s U3 OCOOCHHOCTEH MOYPOYHOTO MJIaHUPOBAHUS M OCHAILICHUS
kaOuneta ¢usuxu. [Ipu sTOM obecrieunBaeTcs OBlIaZEHUE OOYUYAIOLUIUMUCS YMEHHUSIMHU MPOBOJUTH HpPSIMbIE U
KOCBEHHbIE HM3MEpEeHUs, MCCIEeOBaHUs 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH U TIOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THITOTES.

Bosblioe BHUMaHME yAeNsSeTCs pEeIIeHUI0 Pacy€THBIX M KaueCTBEHHBIX 3ajad. [Ipu 3Tom ais pacuéTHBIX
3aad TPUOPUTETOM SBISIOTCS 3aaud C SIBHO 3aJaHHOW U Hes6HO 3a0aHHOU (HU3NIECKOH MOAETBIO,
MO3BOJISIOIINE NPUMEHATh HM3YYE€HHBbIE 3aKOHBl M 3aKOHOMEPHOCTM KaK W3 OJHOTO pasjena Kypca, Tak U
WUHTETPUPYS NPUMEHEHHE 3HAHWU W3 pa3HbIX pa3nenoB. /Iy KauyecTBEHHBIX 3afad NMPHOPHTETOM SIBIISFOTCS
3aJjaHusd Ha OObsICHEHHe / IMpeJiCKa3aHue MPOTeKaHWs (U3UYECKUX SBJICHUH W TPOLIECCOB B OKpY’KaIOIIEH
KHU3HH, TpeOyIomme BbIoopa (pu3nueckoil MOJIENH ISl CUTYaIluH MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanusmu GPI'OC COO k MaTepHaaIbHO-TEXHUUECKOMY 00€CIIeYeHUI0 y4eOHOTro
nporecca Kypc pu3uK yriayon€HHOro 1 0a30BOT0 YPOBHS B CPEAHEN IIKOJIE JODKEH H3Y9aThCs B YCJAOBHAX
NnpeAMeTHOro kaduHera. B xabuHere GpU3MKU T0HKHO OBITH HEOOX0IMMOE JTabOpaTOpHOE 000PYAOBaHHUE IS
BBITTOJIHEHUS YKa3aHHBIX B TPOTpaMMe YUEHHUECKUX OIBITOB, JJAOOPATOPHBIX paboT U paboT MpakTHKyMa, a
TaKXe JeMOHCTpAIlMOHHOE 000pYA0BaHHE.

JleMOoHCTpannoHHOE 000pyI0BaHne (OPMHUPYETCSI B COOTBETCTBHHU C MPUHIIMIIOM MUHIUMATIHHON
JOCTaTOYHOCTU M 00€CIEeUNBAET MOCTAHOBKY NEPEUHCIICHHBIX B IPOrpaMMe KIIFOUEBBIX IEMOHCTPAIMH 1ist
WCCIIEIOBAHMSI N3Y9aeMBIX SIBIICHUH U TIPOIIECCOB, IMITMPHUYECKUX M (PyHIaMEHTAIbHBIX 3aKOHOB, X
TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe o6opymoBaHUE TSl YYCHUIECKUX IPAKTUIECKUX PabOT GOPMUPYETCS B BUJIE TEMATHUECKUX
KOMILJIEKTOB U 00€CTIeYMBAETCS B pacuéTe 0IHOr0 KOMIUIEKTa Ha JBYX oOydarouuxcs. Tematndeckue
KOMILIEKTHI JTa0OPaTOpHOTO 000PYIOBAHMUS JOJDKHBI OBITh MTOCTPOSHBI HA KOMIUIEKCHOM UCTIOJIb30BaHUH
aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE IIU(PPOBBIX
nmabopaTopuid.

HEJA N3YYEHUS YYEBHOI'O IIPEAMETA «®U3UKA»

OCHOBHBIMU TIEJISIMU U3YUYeHUS (PU3UKH B OOIIEM 00pa30BaHUHU SIBIISIFOTCS
* (dopMHpOBaHUE HHTEPECA M CTPEMIICHHUS 00YJalOMUXCs K HAYYHOMY U3yUEHHIO IPUPOJIbI, PA3BUTHE UX

MHTEJJIEKTYaJIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;

* pa3BHUTHE MPEACTABICHUIN 0 HAYYHOM METO/E MO3HAHUS U (POPMUPOBAHUE UCCIIEAOBATEIECKOTO OTHOIICHUS

K OKPYXKAIOUIUM SIBJICHUSM;

*  (opMupoBaHHE HAyYHOTO MUPOBO33PEHHS KaK pe3ysIbTaTa H3y4eHHUs OCHOB CTPOCHHS MaTepUH



1 QyHIAMEHTATBHBIX 3aKOHOB (PU3HKH;

* (opmupoBanue yMeHUI OOBACHATH SIBICHHS C UCIIOJIb30BaHUEM (DU3MUYECKUX 3HAHUN U HAYYHBIX

JI0Ka3aTeNbCTB;

* (opMHpOBaHUE NPEACTABIECHUIN O poJIu PU3MKH JUIS PA3BUTUS JPYTrUX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTHI;

*  pazsumue npeocmasieHull 0 03MONICHbIX chepax 6yoywel NpogecCcUOHAIbHOU 0esTMeNbHOCMU, C8A3AHHbIX
¢ Qusukoil, no02omoska k danbHeluiemy 00yueHuIo 8 3MOM HanPaGIeHUU.

» JlocTHXKEHME ATUX Lieel o0ecreurBaeTCs pelIeHneM CcIelyoIuX 3a/1a4d B Ipolecce U3y4eHus Kypca
(¢u3MKK Ha YPOBHE CpeAHEro 00IIero 00pa3oBaHUs:

* 1puOOpeTeHHE CUCTEMbI 3HAHUH 00 00X (PU3NUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKJIIOYAsI
MEXaHUKY, MOJICKYJSIPHYIO (PU3HKY, SJEKTPOIMHAMUKY, KBAHTOBYIO (DU3HMKY M 3JIEMEHTHI aCTPO(U3UKH;

* (opMHUpOBaHHE YMEHHUM MPUMEHATh TEOPETUUECKUE 3HAHUS ISl 00BbsACHEHUS (PU3NYECKUX SIBIICHUH B
NPUPOJIE U JJISl IPUHSITHS MPAKTUYECKUX PEIICHUH B TOBCEAHEBHOM JKU3HU;

*  OCBOCHME CIIOCOOOB PELICHMsI Pa3JINYHbIX 33/1a4 C BHO 3a/laHHON (U3UUECKOM MOJIeIbIO, 3a/1aY,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3IaHNEe (PU3MUECKON MOJICNH, a/IEKBaTHON YCIOBHUSIM 3a/1a4H, B TOM
qucie 3aa4 UHXXEHEPHOro XapakTepa;

* TOHMMaHHE QU3NYECKUX OCHOB U MPHUHIIUIIOB JICHCTBUS TEXHUIECKUX YCTPOHUCTB M TEXHOJIOTHUECKUX
IIPOLIECCOB, UX BIUSHUS HA OKPYXKAIOILYIO CPey;

*  OBJIAJICHUE METOJIAMH CaMOCTOSATEIBHOTO IJIAHUPOBAHUS U IPOBEACHUS (PH3UUECKUX IKCIIEPUMEHTOB,
aHaJIM3a U MHTepIpeTanuu HHPOPMaIUK, ONPEIeIeHUs JOCTOBEPHOCTHU IIOIYYEHHOTO pe3ybTara;
CO3/IaHUE YCIIOBUM JUIsl pa3BUTHSI YMEHHI POEKTHO-UCCIIE0BATEIbCKOM, TBOPUECKOM A€ATEIbHOCTH;

pazeumue unmepeca K cghepam npogeccuoHanbHol 0essmeIbHOCMU, C8A3AHHOU ¢ PUSUKOU.

MECTO YYEBHOT' O NIPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE
B cootserctBun ¢ ®I'OC COO yriny0n€éHHbINH ypoBEeHb N3ydeHUs yueOHOro npeamera «Pu3nka» Ha

YpOBHE cpeqHero o0miero 00pa3oBaHus BEIOMpAETCs 00y4YaroIUMUCS, TUTAHUPYIOIIUMH TPOIOJKEHUE

00pa3oBaHMsl 110 CIELHUATBLHOCTAM (PU3HKO-TEXHUUECKOTO MPOQUIIS.

VY4eOHbIM MJIaHOM MIPEyCMOTPEHO u3ydeHue pu3nku B 00béme 340 4 3a aBa roga o0y4yeHus: Ha
yriyoneHHoM ypoBHe 5 4 B Hezento B 10 u 11 knaccax, Ha 6a30BoM ypoBHe B 00bEMe 136 4 3a 1Ba rozia
oOyueHnus no 2 4 B Hezpento B 10 u 11 knaccax. B rematnueckom rmmanupoBanuu uist 10 u 11 kinaccos
IPENoaratoTcs pe3epB BPeMEHH, KOTOPBIH YUUTENIb MOXKET UCIOIb30BATh TI0 CBOEMY YCMOTPEHHIO, U
MTOBTOPUTENILHO-00001AI0IINE YPOKH.

IIVNIAHUPYEMBIE PE3YJIbTATBI

OCBOEHMUS YYEBHOI'O IPEJIMETA «®U3UKA» HA YPOBHE CPEJHEI'O OBLIETO

OBPA30OBAHUS
OcBoenue yuebHoro npeaMera «Pu3nkay Ha YpoOBHE CpelHero o0uiero oopasoanus (yriayOnEHHbIN U

0a30BbIil YPOBEHB) JTOJKHO 00€CIIeUNBATh TOCTHKEHUE CIEAYIOIINX JJMYHOCTHBIX, METAlpPeIMETHBIX U

MIpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

I'pasicoanckoe gocnumanue:
® C(bOpMI/IpOBaHHOCTL rpa;x,uchxoﬁ IIO3UIIUU o6yqalomer0c;1 KaK aKTUBHOI'O 1 OTBETCTBEHHOI'O YJICHA
POCCHICKOTO 00111eCTBA;
¢ NPUHATHE TPATUIIUOHHBIX 06H.[C‘-I€J'IOB€‘-ICCKI/IX T'YMaHHUCTHYCCKUX U IEMOKPATUICCKUX HeHHOCTCﬁ;
¢ TOTOBHOCTB BECTH COBMECTHYIO ACATCIIBHOCTh B MHTEPECAX I'paX1aHCKOT'O OGIJ.IGCTBa, y4aCcTBOBAaThH B
CaMOYIIPaBJICHUHU B IIKOJIC K JETCKO-IOHOMICCKUX OpTaHU3aIInAaX
*  YMCHHUEC B3aUMOJICHCTBOBATH C COIMAJIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX (byHKHHHMH u
HA3HA4YCHUEM,

° TOTOBHOCTH K FyMaHHTapHOﬁ u BOJ'IOHTépCKOfI ACATCIBHOCTH.
Iampuomuueckoe 6ocnumanue:

*  chOPMHUPOBAHHOCTH POCCHICKON TPaTaHCKON UACHTUIHOCTHU, TATPUOTU3MA;
* IIEHHOCTHOE OTHOULICHHE K TOCYAapCTBEHHBIM CUMBOJIAM; JOCTHXKEHUSM Poccnn B hr3HKe U TEXHUKE.

nyosno-upaecmsennoe eocnumanue:
*  chOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHHUS;
*  CIIOCOOHOCTH OIICHUBATh CUTYALIMIO U MPUHUMATh OCO3HAHHBIE PEIICHHSI, OPUEHTUPYICh HA MOPATIBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B ACSITEIBHOCTU YUEHOTO;
*  OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMUBOTO OYAYIIETO.



Dcmemuueckoe 6ocnumanue:
* 3HCTETHUYECKOE OTHOILIEHHE K MUPY, BKIIIOYAsi SCTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIETO (GU3NIECKOM

HayKe.
Tpyooeoe socnumanue:

* HMHTEpeC K Pa3IHyHbIM chepam MpoPecCHOHATBHOMN JeITEIbHOCTH, B TOM YUCIIE CBA3aHHBIM C (PU3UKOH U
TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OyayIeit mpodeccuu U peann30BbIBaTh COOCTBEHHBIC
’KM3HEHHBIC TUIaHbI;

* TOTOBHOCTb M CHOCOOHOCTB K 00pa30BaHUIO U caMOOOPa30BAHUIO B 001aCTH (PU3UKHU HA NPOTSHKEHUU BCE

KHU3HU.
Dxonozuueckoe gocnumanue:

*  chopMHPOBAHHOCTH IKOJIOTUYECKON KYIbTYPHI, 0OCO3HAHUE TTI00ATHHOTO XapaKTepa SKOJIOTHIECKUX
npo0em;

* IUIAHUPOBAHUE U OCYIIECTBJIEHUE ICUCTBUN B OKPYKAIOILIEH Cpelie Ha OCHOBE 3HAHUSA LIEJIEN YCTOMYHUBOTO
pa3BUTHUSA YEJIOBEUECTBA;

® pacimipCHUC ONbITa ACATCIIBHOCTHU 9KOJIOTHYECKON HAITpaBJICHHOCTHU HAa OCHOBC UMCIOIIIUXCA 3HAHUHU 110

buzuke.

lleimocmu HAYYHO020 NO3HAHUA:

*  chOpPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSI
¢bu3nveckoil HayKw;

*  OCO3HAaHHWE LIEHHOCTU HAYYHOH AEATENLHOCTH, TOTOBHOCTH B IIPOLIECCE U3y4deHus: pU3NKu

OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESTEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.
B mpotiecce nOCTHKEHUS TUUYHOCTHBIX PE3yIbTATOB OCBOCHHSI POTPaMMBbI CPETHET0 00111ero 00pa3oBaHus

1o (hu3nKe y 00ydJaromuXCsi COBEPIICHCTBYETCS 2MOYUOHANbHBLU UHMELIeKM,, TIPEITOIAaralo i

c(OpMHUPOBAHHOCTD:

*  CaMOCO3HAHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE COCTOSIHUE, BUJIETh
HaIpaBIIEHUs Pa3BUTHUS COOCTBEHHOM AMOIIMOHANBHOM cepbl, OBITh YBEPEHHBIM B ce0¢€;

*  camope2yniupoaHusl, BKIIOYAIOUIET0 CAMOKOHTPOJIb, yMEHUE IPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBE/ICHNE, CIIOCOOHOCTh aJaNTHPOBATHCS K IMOLIMOHAILHBIM U3MEHEHUSIM U TIPOSIBIISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

*  GHympeHHel MOmueayuy, BKIFOUAIOIIEH CTpeMJIEHHE K TOCTHKEHUIO LIETU U YCIIEXY, ONTUMU3M,
MHUIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEI;

*  9Mnamuu, BKIIOYAIOUIEH CIOCOOHOCTh MOHMUMATh YMOIIMOHAIBHOE COCTOSIHUE IPYTHUX, YIUTHIBATH €r0
. PH OCYILIECTBICHUH OOLIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

*  COYUANLHBIX HABLIKOG, BKIIOYAIOUTUX CIOCOOHOCTh BBICTPANBATh OTHOIIECHUS C IPYTHUMH JIFOJIbMH,

3a00TUTbHCA, TPOSBIATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

METAIIPEIMETHBIE PE3YJIBTATBI

YHuBepcaibHbIe IO3HABATEIbHbIE 1eiCTBUSA
ba3oBble JJornueckue AeHcTBHA:

*  CaMOCTOSITENHHO (POPMYIHUPOBATH U AKTYAJM3UPOBATH MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;
*  ONpEAeNATh LENU IeATeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS,
*  BBUIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSX;

* pa3pabaThIBaTh IUIAH PEIICHHS MPOOIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUATbHBIX U
HEMaTEPHUAIbHBIX PECYPCOB;

*  BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IEJISIM, OLIEHUBATh PUCKHU
MOCJIEACTBUM JeITEIbHOCTH;

*  KOOPJMHUPOBATH U BBITIOIHATH PA0OTY B YCIOBHUAX PEATHHOTO, BAPTYATHHOTO M KOMOMHUPOBAHHOTO
B3aMMOCHCTBUS;

* Ppa3BUBATh KPEATHMBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBareabckue JeHCTBHUA:
*  BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBBIMU MOHATUAMA U METOAaMH (PU3MUECKON HAYKH,

*  BJIAJCTh HABBIKAMH Y4E€OHO-UCCIIEIOBATEILCKON U MPOSKTHOU JeSATeIbHOCTU B 001acT (pU3MKU;
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSATEIILHOMY IMOUCKY METOJIOB PeIIeHUs 3a1a4 (PU3NIECKOro
COZICP/KAHUS, IPUMEHEHUIO PA3JIMYHBIX METOI0B O3HAHMUS;

*  BJIAACTHh BUIAMHU ACATEIHHOCTH I10 TIOJYYCHHIO HOBOTO 3HAHMUSI, €T0 MHTEPIPETAIIUU, TPEOOPA30BAHUIO 1
MPUMEHEHHIO B PA3TTUYHBIX YUCOHBIX CUTYAIHSIX, B TOM YHCIIE TIPU CO3AaHUH YU4COHBIX MPOEKTOB B 00JIACTH
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BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJlM3UpOBaTh 3a/1a4yy, BbIIBUTaTh TUIIOTE3Y €€ pEeLICHMS,
HaXOJUTh APIYMEHTHI AJIS JOKA3aTEIbCTBA CBOMX YTBEPXKIACHNMN, 3a1aBaTh IAPAMETPhl U KPUTEPHUH
pelieHus;

aHAJIN3UPOBATh IOIYYCHHBIE B XO/I€ PELICHUS 3a7ja4l Pe3yJIbTaThl, KPHTUUECKU OLIEHUBATD UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTb U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHON AEATEIBHOCTH, B TOM YHCIIE IIPU
U3y4eHUH (pU3MKH;

* J1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

*  yMeTh MEPEHOCHUTD 3HAHUS 110 (PU3HUKE B MPAKTUYECKYIO 00JIACTh KU3HEACATEIbHOCTH;

* yMeTh MHTErpUpPOBATh 3HAHUS U3 Pa3HbIX NIPEIMETHBIX 00IacTeil;

BBIIBUTATh HOBBIE UJIEU, IIPE/UlaraTb OPUTMHAJIBHBIE OAXOAbl U PELICHUS; CTABUThH IIPOOJIEMBI U 33Ja4H,
JOIIYCKAIOLIUE AJIbTEPHATUBHBIC PEILICHNUS.

Paborta ¢ unopmanmeii:

BJIaJIeTh HaBbIKaMM MOJy4YeHUs HHPopMaLnu GU3NIECKOro COJIepyKaHUs U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEITLHO OCYILECTBIIATH TIOUCK, aHAIN3, CUCTEMATH3AIMIO U HHTEPIIPETAINI0 HH(POpMAITIH
pa3IUYHbIX BUAOB U (POPM IPEICTABICHUS;

*  OLIEHUBATh JIOCTOBEPHOCTh UH(POpPMALUH;

HCIOJIb30BaTh CPEICTBA MH(POPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOIHH B PELIEHUN KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U OPTaHU3AIMOHHBIX 3371a4 C COOII0IEHUEM TPeOOBaHUI SPrOHOMHKH, TEXHUKU
0€3011aCHOCTH, TUTHEHBI, peCypcocOepeKeH s, IPABOBBIX U ITUUECKUX HOPM, HOPM HH(OpPMAIIMOHHOMN
0€30I1acHOCTH;

CO3/1aBaTh TEKCThl (PU3NUECKOTO COIEPKAHUS B pa3InYHbIX (hopMaTax ¢ ydéToM Ha3HaYeHUs HHPOpMaLUU
U 1IETICBOM ayAUTOPUH, BEIOUpAst ONTUMAIIbHYIO (hOpMY MTPEICTABICHHS U BU3YaTH3AIHH.

YHI/IBepcaJIbeIe KOMMYHHUKAaTHBHbIC HeﬁCTBHH

OO0menne:

*  OCYUIECTBJIATH OOLIEHNE Ha ypoKax (PM3UKU M BO BHEYPOUHOU JAEATEIbHOCTH;

*  pacro3HaBaTh MPEINOCHUIKM KOHQIUKTHBIX CUTYallUi U CMAT4aTh KOHQIUKTHI;

*  Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOJI30BAHUEM SI3BIKOBBIX CPEJCTB.
CoBMecTHasi 1eAITEJILHOCTD:

* TIOHMMATh U MCTOIb30BaTh MPEUMYIIIECTBA KOMaHTHOW U MHANBUAYAIbHON paOOTHI,

BbIOMpATh TEMATUKY U METO/bI COBMECTHBIX JEHCTBUM ¢ y4ETOM OOLIMX HHTEPECOB U BO3MOKHOCTEH
Ka)XJI0TO WIEHA KOJIJIEKTHUBA;

MPUHUMATD L[E€IH COBMECTHOMN JESITEIbHOCTH, OPIaHU30BbIBATh M KOOPIMHUPOBATH ACHCTBUS 110 €€
JTOCTH)KEHHIO: COCTABIATH IJIaH ACUCTBUI, paclpeensaTh poju ¢ yYETOM MHEHUH YYaCTHUKOB, OOCYXJIaTh
pe3yJIbTaThl COBMECTHOM PabOTHI;

* OLICHUBATH KaueCTBO CBOETO BKJIa/1a 1 KaXJI0TO Y4aCTHHKA
KOMaH/ bl B OOIIHI pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UAECH C MO3UIIMN HOBU3HBI, OPUTMHAIBHOCTHU, IPAKTUYECKOMN
3HAYUMOCTH;

*  OCYILECTBIATH O3UTHUBHOE CTPATETMUECKOE MMOBEJEHUE B PA3JIMYHBIX CUTYALIUSIX, MPOSIBISITH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

YHuBepcaibHbIe peryJsaTHBHbIE e CTBUA

Camoopranmszauus:

CaMOCTOSITENTbHO OCYILIECTBIISATH MO3HABATEIbHYIO AEATEIBHOCTD B 001aCTH (PU3UKH U aCTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITENILHO COCTABJISATH IIJIaH PELICHUs PACUETHBIX M KaU€CTBEHHBIX 3aJ]ay, TUIaH BBITOJIHEHUS
MPAKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U NMPEANIOYTEHUM;
* JaBaTh OLICHKY HOBBIM CUTYalLlUsIM;

*  paciIupsATh PAMKH y4eOHOTro MpeIMeTa Ha OCHOBE JINYHBIX IIPEANOYTEHUI;

* JlenaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 32 PEIICHUE;
* OLEHMBATh NPUOOPETEHHBIHN OIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO MTUPOKOH IPYIUIIMH B 001aCTH (PU3UKHU, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyIbTYpPHBIH YPOBEHD.

CaMOKOHTPOJIb:



JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B IEATEIBHOCTD, OLIECHUBAaTh COOTBETCTBUE
PE3YJIBTATOB LIEIAM;

BJIa/IE€Th HABbIKAMU MO3HABATEIHHOU pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JE€HCTBUIN U MBICIIUTEIbHBIX
MIPOIIECCOB, UX PE3YIBTATOB U OCHOBAHUM; UCIIOJIb30BATh MPUEMBI Pe(IICKCUH [Tl OLICHKH CUTYallUH,
BBIOOpA BEPHOTO PEIICHHUS;

* YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELLEHUS 0 UX CHUKEHMUIO;

* [PUHUMATh MOTHUBBI U aPTyMEHTHI IPYTUX MPU AHATIU3E PE3YyIbTAaTOB JAEATEIbHOCTH.

IIpunsTHe ceds u Apyrux:

* IpUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

* IPUHHUMATh MOTHBBI U APIYMEHTHI APYTUX MPU aHAJIU3€E PE3YJIbTATOB JEATEIbHOCTH;

* IpU3HaBaTh CBOE MPABO U MPABO JAPYrUX Ha OLIUOKH.

INPEAMETHBIE PE3YJIBTATbBI

41

10 xknacc

B mpouiecce u3yuenus kypea ¢puzuku yriuyoaéHHoro u 6a30Boro ypoBHs B 10 kilacce y4eHUK HAYUHUTCS:
[lonumatp (1IEMOHCTPUPOBATE) POJIb (PU3UKU B HSKOHOMHUYECKOM, TEXHOJOTUYECKOW, HSKOJIOTHYECKOMH,
COLMATILHOW M 3TUYECKOU chepax NesTeTbHOCTH YeJI0BEKa; POIb U MECTO (DM3MKH B COBPEMEHHOW HAY4IHOM
KapTUHE MUpA; 3HAYeHUe ONUCAMENbHOU, cucmemamusupylouel, 00bACHUMENbHOU U NPOSHOCMUYECKOU
@dyHKkyul usuieckol meopuu — MeXaAHUKU, MOLEKYIAPHOU PUIUKU U MEPMOOUHAMUKU, POJIb (DU3UYECKOl
meopuu 8 popmuposanuu npedcmasieHull 0 GuuLecKol Kapmune Mupa,

0 pasnuuath (Yy4uTHIBATH) YCIOBHS HPUMEHUMOCTH MoOjeNell (U3MYECKUX Tel M MPOIEcCOB (SBICHMIA):

WHepIUalbHas CHUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TEJO, MaTepHalIbHAs TOYKA, PAaBHOYCKOPEHHOE
JIBUKEHHE, CBOOOJHOE MajieHne, abCONIOTHO ympyras aedopmaius, aOCOMIOTHO yHpyroe u abCONIOTHO
HEYIPYroe CTOJIKHOBEHUS, MOJIEH Ta3a, )KUJIKOCTU U TBEPJOro (KpUCTAUIMYECKOT0) Tejla, UealbHbIN Ta3,
TOYEYHBIN 3apsif, OAHOPOIHOE IIIEKTPUUECKOE MOJIE;

W paznuuaTh ycnoBus (TpaHMIBI, 0071acTH) MPUMEHHUMOCTH (DPM3WYECKHX 3aKOHOB, MOHMMATh BCEOOIIMH Xa-

0

pakTep pyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHHUYEHHOCTDH HUCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

AHATM3UPOBATh U OOBSCHATH MEXAHMYECKHE MPOIIECCHl U SIBJICHUS, WCIIONb3YyS OCHOBHBIC TOJIOKEHUS U
3aKOHBl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHHYEeCKOTO JBWKEHHS, (OPMYyIbl KHHEMATHKH paBHO-
YCKOPEHHOTO JIBUXKEHUS, npeobpaszosanus lanunes Ons ckopocmu u nepemeujenus, 3aKoHbl HploToHa,
npuHyun omuocumenvhocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHBI COXPaHEHHs UMIYJIbca U
MEXaHUUYECKON PHEPIUH, €836 pabomul CUlbl C USMEHEHUEM MEXAHUYECKOU dHep2UlU, YCl08Usl PAGHOBECUs
meépioco mena); TMPU STOM HCIONH30BATh MAaTEMATHUECKOE BBIPAKEHUE 3aKOHOB, VKA3bIBAMb YCIOBUS
NPUMEHUMOCIU USULECKUX 3aKOHO8: npeobpasoeanull I anunes, 6mopo2o u mpemuve2o 3axonog Hviomona,
3AKOHO8 COXPAHEHUS UMNYIbCA U MEXAHUYECKOU SHEpeUl, 3aKOHA 8CEMUPHO20 MALOMEHUsL;

AQHATM3UPOBATh M OOBSICHATH TEIUIOBBIE MPOIECCHI U SIBJICHUS, UCMOIL3Yysl OCHOBHBIC MoJjiokeHUss MKT u
3aKOHBI MOJICKYJISIpHON (U3MKKM M TepMOAMHAMUKH (CBSI3b JABIICHUS MJICANBHOTO Ta3a CO CpeaHei
KMHETHYECKOW DHEPrUel TETUIOBOTO JBIKCHUSI M KOHIIEHTPAIMEH €ro MOJIEKYJ, CBS3b TeM- Tepary- pPbl
BEILIECTBA CO CpEJHEW KHUHETUYECKOW SHEpPrueil TEMJOBOr0 JBUYKEHHS €ro 4acTHUll, CBs3b JaBlie- HUs
WJICAJTBHOTO Ta3a C KOHLUEHTPAIMEN MOJIEKYJT U €r0 TEMIIEpAaTypoH, ypaBHeHre MeHneneeBa— Kitanelpona,
MEpPBbI 3aKOH TEPMOJAMHAMHMKH, 3aKOH COXPaHEHHUS SHEPrMM B TEIUIOBBIX IMIPOLIECcCax); MPU STOM
UCIIOJIb30BaTh MAaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, VKA3bI6AMb VCI08US NPUMEHUMOCMU VPAGHEHUS
Menoeneesa—Knanetipona,

AHATM3UPOBATh U OOBSACHATH (OMUCHIBATE) AJICKTPUUECKHUE SIBJICHUS, MUCIOJIBb3ys OCHOBHBIE TOJIOXKEHUS U
3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpPAHEHHUS 3JIEKTPUUECKOro 3apsja, 3akoH Kynona, nomenyuanvrnocmeo
NEeKMPOCMAMUYECK020 NOJisl, NPUHYUN CYNEPROZUYUU ITIeKMPUUECKUX NoJell, NPU IMOM YKA3bl8dsl YCI06Us
npumenumocmu 3akona Kynona; a Taxxe mpakTUYECKH BaKHbIE COOTHOIIECHHMS: 3aKOHBI OMa JJIsl ydacTka
menu W JUisi 3aMKHYTOW dJIeKTpuueckou menw, 3akoH JDxoyns—IJlenna, npasuna Kupxeoga, 3axomnwv
Dapades 0ns 31eKkmpoau3a);

onucvleamyv uzuyeckue npoyeccvl U A61eHus, UCNOIb3Ys 6eIUYUHbL: nepemeujerie, CKOpoCms, YCKO- peHue,
UMNYIbC mena U CUcmemvl mei, Culd, MOMEHM CUTbl, 0deileHue, NOMEHYUANbHAA IHeP2Usl, KUHEeMUYecKas
9Hepausl, MeXaHUYecKas sHepeusl, paboma Cuubvl;, YeHmMpocmpemumenbHoe YCKOpenue, CULa maxicecmu, cua
VApY20CmU, CUNA MPeHUsl, MOWHOCMb, dHEP2Us 83AUMOOeCEUs mela ¢ 3emaél onu3U e€ N08epxXHOCMU,
9Hepausi ynpyeot Oegopmayuu NPYI*CUHbL, KOIUYECMB0 Meniomvl, abCONOMHAA memnepamypa mend,
paboma 8 mepmoOUHAMUKe, BHYMPEHHAA IHEP2US UOeANbHO20 0OHOAMOMHO20 2a3d, paboma udeanibHo20



eaza, omuocumenvHas enaxcHocms 6o30yxa, KIIJ udeanvHozo mennogozo oOgueamens, 21eKmpuyecKoe
noze, HanPANCEHHOCMb IIEKMPUYECKO20 N0, HANPAACEHHOCIb NOJIS MOYEYHO20 3apsa0a UMY 3APANCEHHO20
wapa 6 eaxkyyme u 6 OudjleKmpuke, HOMEHYUAn INeKmMpoCmamuiecKko2o noJjis, pasHoCcmb NOMeHYUAd108,
NEKMPOOBUNCYWASL CUNA, CUTLA MOKA, HANPAICEHUE, MOUWHOCIb MOKA, dIeKMPUYECKas EMKOCHb NI0CKO20
KOHOeHcamopa, COnpomugienue y4dcmrka yenu ¢ HOocie008amelbHblM U NAPalIelbHbIM COeOUHEeHUeM
PE3UCMOPO8, IHEPeUs INEKMPULECKO20 NOJIsL KOHOEHCAMOopa,
OOBSCHATH OCOOCHHOCTH MPOTEKAaHUS (DU3MUECKUX SBJICHMM: MEXaHHMYECKOE JBH)KEHHE, TEIIOBOE IBU-
’KEHHE YaCTHI] BEIIECTBA, TEINIOBOE PaBHOBECHE, OPOYHOBCKOE JBIKEeHHE, TU(Py3usi, HCTIapeHne, KUIIeHUe
U KOHJEHCAuus, IUIABJICHHE W KPUCTAUIM3alMs, HAIpPABICHHOCTb TEIUIONEpPENauH, JIEKTPU3aLUUs Ted,
IKEUNOMEHYUATILHOCHL NOGEPXHOCIU 3APSACEHHO20 NPOBOOHUKA,
MPOBOAUTh MCCIEIOBAHUE 3aBHUCUMOCTH OJHOW (pU3MUeCKON BEIMYMHBI OT APYroil C HCIOJIb30BAaHUEM
OpSMbIX H3MEPEHUH: NpPU ITOM KOHCTPYHMPOBATh YCTAaHOBKY, (PHUKCHpPOBATH PE3YyJbTATHI IOJIYy4YECHHON
3aBUCHUMOCTH (PU3NYECKUX BEIUYUH 8 gUOe 2paduKros ¢ y4émom abcontomHuulx nocpeuHocmel usmepeHutl,
JieNaTh BBIBOJIbI 1o pe3yibraTam UCCIIEIOBaHMS;
MPOBOANTh KOCBEHHBIE H3MEpPEHHUS (PU3UUYECKHX BEIMYUH; MPU 1TOM BBIOMpPATh ONTHMAIBHBIA METO[
M3MEpPEHUsl, OIICHUBATH a0COTIOTHBIE U OTHOCUTEIILHBIC TIOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHHH;
npoBOOUMb ONbIMbL NO NPOGEPKe NPEONON’CEHHOU 2Unomesvl: NIAHUPOBAMb IKCNEPpUMEHM, cobupams
9KCNEPUMEHMANILHYIO YCIMAHOBKY, AHANUSUPOS8AMb NOJYYEHHblEe Pe3yIbmamsl U 0e1amsb 6bl800 0 CmMa-myce
NpPeoloNCEHHOL 2UNome3svl;
coOmoaaThk npaBmia 0€30macHOTO TpyAa INMPH TNPOBEACHHH HCCIEIOBaHUN B paMKax Y4eOHOTO OJKcIie-
PUMEHTA, NPAKMuKyma W y4eOHO-UCCIIENOBATENbCKON U TMPOEKTHOM NEATENBHOCTH C HUCIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOMCTB U JJAOOPAaTOPHOTO 00OPYIOBaHUS;
pemats pacy€THBIC 3a7a4d C SIBHO 3a/IaHHON u Hes6Ho 3a0anHou (PU3MUECKON MOJEeNbI0: Ha OCHOBAaHHUH
aHaJIM3a YCJIOBUS OOOCHOBBIBATH BBIOOp (M3MUYECKOW MOJeNnu, OTBedarouleid TpeOOBaHWUAM 3a- JadH,
MPUMEHSTh (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U NOCMYIambl u3uyecKux meoputi Py UCIOIB30BaHUN
MaTeMaTHYeCKUX METOJIOB PEILEHUs 3a/]ay, NPOBOAUTH pacu€Tbl HAa OCHOBAHWM HMEIOIIUXCS JAHHBIX,
aHAJIN3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YUYETOM ITOJIyYEHHBIX PE3YyJIbTaTOB;
pelaTh KayecTBEHHbIE 3aJauu, mpebylowue NpUMeHeHUs 3HAHUL U3 PA3HLIX PA30eNo8 WKOIbHO20 Kypcd
Qusuxu, a makdsce uHmezpayuu 3HAHUU U3 OPy2ux NPeomMemos ecmecmeeHHO-HaAyYH020 YUKIA: BEICTPAaUBATh
JIOTUYECKYIO LIEMIOYKY PACCYKJIEHUN C OMOpOMl Ha M3YyYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTUHU (U3NUYECKUE
SIBJICHUS;
ucnoIvb306ams meopemudeckue 3Hanus 0l 00bACHEeHUs OCHOBHLIX NPUHYUNOE PAOOMbl USMEPUMENbHBIX
npubopos, MexXHUUeCKUX YCmpoLCcme 1 mexHoI02UYeCKUX NPOYeccos;
HCIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3HUKE B TIOBCETHEBHOM KHU3HU JUIsl oOecredeHnst Oe30MacHOCTH
pu OOpalleHuu ¢ MpruOopaMH U TEXHUYECKUMHU YCTPOUCTBAMHU, JAJISI COXPAHEHUs 3/I0pOBbsl U COOIIOIEHUS
HOPM PKOJIOTMYECKOTO MOBEJCHHS B OKPYKaIOIlEl Cpene;
NPUBOANUTE MPHUMEPHI BKIAJAa POCCUHCKUX M 3apyOeXHbIX YUYEHBIX-(DM3UKOB B pa3BUTHE HAyKH, B 00b-
SICHEHHE TIPOLIECCOB OKPYXKAIOIIEro MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
AHATU3UPOBANL U OYEHUBAMb NOCIeOCmEUs ObLIMOBOU U NPOU3BOOCHEEHHOU 0eamelbHOCIU Yelo6eKd,
CBA3AHHOU C (husuyecKuMU npoyeccamu, ¢ NO3UYUL IKOJIO2UYecKOU 6e30nacHocmu, npeocmasienui o
PAYUOHATILHOM  NPUPOOONONIL3IOBANHUY, d MAKHCe PA3YMHOM UCHONb308AHUU OOCMUNCEHUN HAVKU U
MexHoN02Ull 011 0aNbHeUule20 pa3eumusl Yelo8euecko20 oobwecmaa;
IPUMEHATh pa3InyHble CIOCOObl paboThl ¢ MH(pOpMaIue (HU3NIECKOro ColepKaHHs C WCHOJIb30BAHHEM
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOTUH: TpPU OSTOM HCIHOJB30BaTh COBPEMEHHbIE HH- (op-
MAallMOHHbIE TEXHOJOTMU JJIsi TIOMCKA, MepepaboTKU M IpeXbsBICHUS Y4eOHOW M HaydHO-TIOMYJISIPHON
nH(pOpMallUK, CTPYKTYPUPOBAaHUS U MHTEpHpeTaluud HHQOpMAalMK, MOJYyYEHHOM W3 pa3jIMyYHbIX HC-
TOYHUKOB; KPUTHYECKU aHAJIU3UPOBATH MOJydyaeMyl0 HHPOPMALIUIO U OYeHU8Amb €€ 00CMOBEPHOCMb KAK
HA OCHOBE UMEIOWUXCs 3HAHUL, MAK U HA OCHO8€e AHANU3d UCMOYHUKA UHGopMayuu,
NpoAGIAMb OP2AHU3AYUOHHbIE U NO3HABAMENbHbIE YMEHU CAMOCMOAMENbHO20 NPUOOpemenUs HOBbIX
3HAHULL 8 npoyecce B8bINOJHEHUs NPOEKMHBIX U YYeOHO-UCCIe008amenbcKux pabom, padboTaTh B TpYIIIE C
BBITTOJIHEHUEM Pa3IMYHBIX COLMATIBHBIX POJICH, IUTAHUPOBATh PAOOTy TPYIIIBI, PAIIMO HAIBHO PACIPEACTIsTh
NEeSATEIbHOCTh B HECTAHAAPTHBIX CUTYALUAX, aICKBaTHO OLICHUBATh BKJIAJ KaXKJI0r0 U3 YYACTHUKOB I'PYIIIIHI
B PELICHUE pacCMaTPUBAEMO MTPOOIEMBI;
nposeNAms Momusayuro K 6yoyweu npogheccuoHaibHol 0esmenbHOCmU no CNeyuarbHOCMAM QUIUKO-
MEeXHUYECK020 NPOQUIiL.



11 kiace
B npornecce u3ydenus kypca GuU3uKu yriayosn€HHoro U 6a30B0ro ypoBHs B 11 ki1acce y4eHUK HAyIUTCS:

MOHUMATh (JIEMOHCTPUPOBATEL) POJIb (PU3UKH B SKOHOMHUYECKOM, TEXHOJOTMYECKOH, COLMAIBHON U ITUUECKON

cepax HEATENHHOCTH YEJIOBEKa; pOJb U MECTO (PM3MKM B COBPEMEHHOM HAyYHOW KapTHHE MHpPa; pPOJIb

aCTPOHOMHUH B IIPAKTUYECKOH JEATEIbHOCTH 4YellOBeKa M JalbHEHIIeM HayYHOTEXHUYECKOM pPa3BUTHH;
3HAYeHUe ONUCAMENbHOU, CUCMeMamu3upylouell, 00bACHUMENbHOU U NPOSHOCMUYECKOU (YHKYUL Pu3uieckou
meopuu — 91eKMPOOUHAMUKY, CHEYUANbHOU Meopuu OMHOCUMENbHOCMU, K8AHMOBOU (U3UKY, POJb
¢dusnueckoil Teopur B (OPMUPOBAHMM TPEICTABICHUA O (PU3UYECKONW KapTHHE MHUpa, MECTO (HHU3MUECKOH

KapTUHBI MUPA B O0ILEM psZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MIPEICTABICHUNA O IPUPO/IE;

pa3nuyath (YIUTHIBATE) YCIOBUS MPUMEHUMOCTH MOZENeH (pr3nmuecKux Ten U MpoIeccoB (SBICHUN):

OJTHOPOJIHOE 3JIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE OJIsl, FApMOHNYECKHE KOJIeOaHUs1, MaTeMaTHYeCKUM

MAasITHUK, UACATbHBIN MPYKUHHBIA MasTHUK, TAPMOHHUYECKUE BOJIHBI, UCATbHBIN KOJeOaTeIbHbII KOHTYD,

TOHKasl JIMH3a; MOJIeJIel aToMa, aTOMHOTI'O 5iipa U KBAaHTOBOM MOJIEIIN CBETA;

W pa3InyuaTh yCIOBHS (TPaHMILIbI, 001aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, NOHUMAMb 6CE00WUT
xapakmep pyHOAMEHMANbHBIX 3AKOHO8 U 02PAHUYEHHOCb UCNONIb308ANUS YACHBIX 3AKOHO8,

*  AHAIMU3UPOBAThH U OOBSICHATDH IEKTPOMATHUTHBIE ITPOLIECCH] U SIBJICHUS, UCII0JIb3Yysl OCHOBHBIE ITOJI0KEHUS U
3aKOHBI AJIEKTPOANHAMUKY U CIELUATbHON TeopuH OTHOCHUTEJIBHOCTH (3aKOH

COXPaHEHHUs AIEKTPUUYECKOT0 3apsaa, cuia Amiepa, cuia JlopeHua, 3aKoH 3J€KTpPOMarHUTHON MHTYKIIUH,

npasuio Jlenna, cBsa3bp DJIC caMOMHIYKIIMU B 3JIEMEHTE 3JIEKTPUUYECKOH 1IeTIH CO CKOPOCThIO U3MEHEHUS CUJIbI

TOKA; OCTYJIAThl CIIEUAIbHON TEOPUH OTHOCUTEIBHOCTH DIHINTEHHA);

*  QHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE IPOLIECCHI U SIBICHUS, UCIOJb3Ys MOJOKEHHSI KBAHTOBON (DU3UKU
(ypaBHeHue DiiHmTeriHa 11 HoTod(dexTa, NepBhlid 1 BTOPOH MOCTYNaThl bopa, MPUHIKUIT COOTHOIIEHHS
HeomnpenenéHHocTel ['elizenOepra, 3aKOHbI COXpaHEHUS 3apsA0BOT0 U MacCOBOTO YHCEIN U SHEPTUU B
SJIEPHBIX PEaKLUAX, 3aKOH PaJIMOaKTUBHOTO pacnaia);

*  OIUCBIBaTh (PU3MUECKHUE MTPOLECCHI U ABJICHUS, UCIIOJb3YsI BETUUUHBIL: HanpsKEHHOCTh

3JIEKTPUUYECKOTO MOJIs, MOTEHIHAI 3JIEKTPOCTaTHUECKOTO OIS, pa3HOCTh MOTEHLUAIIOB, SIEKTPOIBIDKYILAST

CHJIa, THAYKIMS MarHUTHOTO MOJIsl, MATHUTHBIN MIOTOK, cuijla AMrepa, HHIyKTUBHOCTb, JIEKTPOIBUKYILAS

CHJIa CAMOMHJIYKIIUH, SHEPTHsI MArHUTHOTO TOJIsl TPOBO/IHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, OTHAS

SHEPrusl, SHEPTUs MOKOsI CBOOOTHON YaCTUIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YMCIIO U 3apsij A1apa,

SHEpIrus CBS3U AAPa;

*  00BACHATH OCOOEHHOCTH NMPOTEKAHUSI (PU3NUECKUX SBJICHUI: 3JIEKTPOMarHuTHas: UHAYKIINS, CAMOUHYKIIHS,
pe30HaHC, nHTep(depeHIHs BOJIH, AU(paKIys, AMCIIEPCHs, TOJIHOE BHYTPEHHEE OTpaXKeHuUe,
dhoToanexkrpuueckuii 3pdext (hotodrddekr), anvda- u 6era-pacnaisl aaep, raMMa- U3ITyICHHUE SAED;
¢bu3nyecKkre NPUHIMIBI CHIEKTPaIbHOIO aHAIM3a U paboThI J1a3epa;

*  onpeodenimb HANPAGieHue UHOYKYUU MASHUMHO20 NOJISL NPOBOOHUKA C MOKOM, Culibl Amnepa u cunvl
Jlopenya,

* cmpoums uzobpadicenue, co30aeaemoe nIOCKUM 3epKaiom, MOHKOU TUH30U, U PACCUUMbIEAMb €20
Xapakxmepucmuxu,

*  NpUMEHAMb OCHOBONONALAIOWUE ACMPOHOMUYECKIUE NOHAMUS, MeOPUU U 3aKOHbL OJi AHANU3A U O0bACHEHUs
@uszuueckux npoyeccos, NPOUCX00AWUX 6 36€30aX, 8 36E30HbIX CUCMEMAX, 8 MENHC2AIAKMUUECKOU cpeoe;
08udICeHUsl HebecHbIX mel, I60I0YUU 36€30 U Beenennotl,

* IPOBOAMTH HUCCIEIOBAaHUE 3aBUCUMOCTEN (PM3MUYECKUX BEIMYUH C UCIIOJIB30BaHUEM MPSMbIX U3MEPEHUI:

[IPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTATHI OTYyYECHHOMH

. aBUCUMOCTHU (PM3MUECKUX BEJIIMYUH B BHJIE€ TPA(UKOB ¢ YU4ETOM aOCOIMIOTHBIX MOTPEHTHOCTEN U3MEPEHNUH,

JieNIaTh BBIBOJIBI IO PE3YJIbTaTaM HUCCIIEI0BaHUS;

* MPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYUH; IPU ITOM BbIOUPATh ONTUMAIbHBIA METO
M3MEpPEHUsl, OLICHUBATH a0COIIOTHBIE U OTHOCUTENIbHBIE TIOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

*  MPOBOJUTH OMBITHI O MPOBEPKE MPEAJIOKEHHOMN THIOTE3bI: IUTAHUPOBATh SKCIIEPUMEHT, COOUPATh
HKCHEPUMEHTAIbHYIO YCTAHOBKY, aHAJTU3UPOBATH MTOJIyYSHHbIE PE3YIbTAThI U JeNaTh BHIBOJ O CTAaTyCe
NPEJI0KEHHON TUIIOTE3bI;

*  onucvleamv Memoosl NONYYEHUS HAYYHBIX ACIPOHOMUYECKUX SHAHUL,

* colOmonaTh npasuia 0€30MacHOro Tpya NP MPOBEACHUH UCCIIEI0BAaHHM B paMKax y4eOHOTro
HKCHEPUMEHTA, MPAKTUKYMa M y4eOHO-HCCIEI0BATENbCKON U TPOEKTHON AEATEIIBHOCTH C UCIIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 00OPYIOBaAHUS;

* pemarh pacyETHBIE 3aa4y C SBHO 3aJlaHHOM U HEeA6HO 3a0aHHOU PU3UYECKOl MOOelbl0: Ha OCHOBAaHUU



aHaJIM3a yCIIOBHS BBIOMPATh (PM3NYECKHE MOJIENN, OTBEUYAIOIIe TPEOOBaHUM 33aJjauu, IPUMEHATh
(bopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU M MOCTYIATHl (PU3UUECKUX TCOPHA npu
HCIIOJIb30BAHUN MAaTEMATUYECKUX METOOB PEIICHUS 3aa4, IIPOBOJANUTD PACYETHI HA OCHOBAHUH

UMEIOLIUXCS JaHHBIX, AaHAIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATh METObI PELIEHUS C YUETOM MOIYYEHHBIX

pE3yJIbTATOB;

pelaTh KaueCTBEHHBIE 3a7auH, TPEOYIOIe MPUMEHEHHSI 3HAHUI U3 pa3HbIX pa3AesioB HIKOJIBHOTO Kypca

bU3uKU, a makdce unmezpayuu 3SHaHUL U3 Opyeux npeomemos eCmecmeeHHO-HayyH020 YUKIA: 8blCMpPaAusams

JI02UHECKYI0 YEeNOUKY PACCYICOeHUL ¢ ONOPOLl HA U3YYeHHble 3AKOHbL, 3AKOHOMEPHOCIU U Qu3uiecKue A61eHUsl,

*  UCNONb306aMb  MeopemudecKue 3HaHus 01 00bACHEH U OCHOBHBIX NPUHYUNOE pabomol
UBMEPUMENbHBIX NPUOOPOS, MEXHUYECKUX YCMPOUCME U MEXHOI02UYECKUX NPOYeCcos;

* TIPUBOAUTH MPUMEPHI BKIIA/1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3HKOB B pPa3BUTHE HAYKH, B
00BsSICHEHHUE ITPOLIECCOB OKPYKAIOILEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

*  aHanU3UpPOBamMb U OYEHUBAMsb NOCIEOCMEUs ObIMOBOU U NPOU3800CMEEHHOU  OesMeNbHOCIU

ue06eKa, C8A3AHHOU C PUULECKUMU NPOYECCamil, ¢ NOZUYULL IKOJI02UYECKOU 6e30nacHOCmu, npedcmasieHull o

PAYUOHATILHOM NPUPOOONONbI0BAHUU, a makce pasymMHOM — UCHONb306AHUU

00CMUICEHULl HAYKU U MEXHONI02UlL 01 OAIbHeUue20 Pa3gUumusl 4el08e4ecko2o oouecmea,

*  IPUMEHSTH pa3IUYHBIE CIIOCOOBI pabOThI ¢ MHPOPMAITUEH PU3NIECKOTO CONCPIKAHUS

C UCIIOJIb30BAaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA: IPH STOM HCIIOJIb30BaTh COBPEMEHHEIE

MH(OPMAaLMOHHbIE TEXHOJIOTHH JUIs IOUCKA, TepepaboTKH U NPeAbABICHHUS y4eOHOM U HAyYHO-TIOIMYIISIpHON

nHpOpMAaLNH, CTPYKTYPHUPOBAHUS U HHTEPIIPETAIMH WHPOPMAIINH, TIOTYYCHHON U3 Pa3IMIHbIX HCTOYHUKOB;

KPUTHYECKH aHAJIN3UPOBATh MOIy4aeMyto HH(GOPMALIMIO U OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE

MMEIOIINXCS 3HaHUH, TaK ¥ HA OCHOBE aHAJIM3a HCTOYHHUKA HH(OPMAIIHH;

*  NpoAGIAMb OP2AHUZAYUOHHBIE U NO3HABAMENbHbIE YMEHUSL CAMOCMOAMENbHO20 NPUOOPEMeNUs HOBbIX
3HAHULL 8 NpoOYecce 8bINOTHEHUS NPOEKMHBIX U YUeOHO-UCCIe008ameNbCKux pabom, paboTaTh B IPYIIIE C
HCIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJICH, INIAHUPOBATh PabOTy IPYMIIbI, PALMOHATIBHO PAaCpPEeiEsITh
NeSITeNIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aI€KBaTHO OIIEHUBATh BKJIAJl KaX0T0 U3 YUaCTHUKOB TPYTIIIbI
B PELICHNE pacCMaTPUBAEMOM MPOOIEMBI;

*  NpoAGNAMb MOMUBAYUIO K OYOyujeti npopeccuoHaibHol 0esmenbHOCmuU no CReYUaIbHOCMAM UUKO-
MeXHUYECcK020 npopusl.

LenTp 00pa3oBanus ecTeCTBEHHOHAYYHOMH HanpaBjeHHOCTH «Touka pocTa» co3naH ¢ Lenblo
pa3BUTHS y 00yUaIOIIMXCS €CTECTBEHHOHAYYHOU, MaTeMaTH4eckoi, HH()OpMaIlMOHHON
Touxa Weocra  rpamMoTHOCTH, (OPMUPOBAHUS KPUTUUECKOTO U KPEATUBHOT'O MBIIIIJICHHUS,
' COBEPLICHCTBOBAHNS HABBIKOB €CTECTBEHHOHAYYHON HAIPABJIEHHOCTH, a TAKKE AJIs

MIPaKTUYECKON OTpabOTKK yueOHOro MaTepuaia 1o yueoHomy npeamMery «@usnkar.

[Ipemyiaraemass mporpamMma CrocOOCTBYET Pa3BUTHIO Y YyYalllUXCS CaMOCTOSITEIbHOIO MBIIIUIEHUS,
dbopMUpyeT y HUX YMEHHS CaMOCTOSITEIbHO MPHOOpETaTh U MPUMEHSATH MOJIyYEHHBIE 3HAHMS Ha NPAKTUKE.
PazButue u ¢opmupoBaHue BbIIIEYKa3aHHBIX YMEHHI BO3MOXHO Onarofapsi CTUMYJIHPOBAHUIO HAy4yHO -
MO3HABATEIBHOIO UHTEpeca BO BpeMs 3aHATUN. CoBpeMeHHbIE SKCIIEPUMEHTAIbHbIE HCCIIEI0BaHUS M0 PU3KKE
y’K€ HEBO3MOXHO MPEJICTaBUTh 0€3 MCIOJIb30BAHUS AHAIOTOBBIX M IIU(PPOBBIX M3MEPUTENbHBIX NMpUOOPOB. B
®denepalbHOM TOCYIapCTBEHHOM oOpazoBatesnbHOM cTanaapte (®PI'OC) mnpommcaHo, 4YTO OJHUM U3
YHUBEpCAJIbHBIX y4eOHbIX JeiictBuit (YVY/]), mnpuoOperaeMblX ydallMMHUCS, [JOJDKHO CTaTh YMEHHE
«MIPOBEJIEHUSI OIBITOB, MPOCTBIX SKCIEPUMEHTAIBHBIX HMCCIEI0BAaHUM, MPSAMBIX M KOCBEHHBIX H3MEPEHHUH C
MCIOJIb30BAHUEM AHAIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX TIPUOOPOBY.

Jljig 3TOrO yuuTtenb GU3UKU MOKET BOCIOJB30BaThCS Y4eOHBIM 000pYA0BAHUEM HOBOT'O MOKOJIEHHS —
udpoBeiMu nabopatopusiMu. Lludpossie maboparopun 1o (huzuke NpeAcTaBiIeHbl JATYMKAMU A U3MEPEHUs
U PErucTpalliyd pa3IMYHbIX MapaMeTpoB, uMHTepdelicaMu cOopa AaHHBIX M MPOrpaMMHBIM OOecTeyeHHEM,
BU3YaJIH3UPYIOLINM 3KCIIEpUMEHTAIbHBIE JaHHBIE Ha 3KpaHe. [Ipu 3TOM 3KCHepruMEeHT OCTaéTcsl TPaJAUuIIMOHHO
HATYPHBIM, HO MOJTyYeHHbIE SKCIIEpUMEHTAJIbHBIE TaHHBIE 00pabaThIBAIOTCS U BBIBOAATCS HA SKpPaH B pealbHOM
MacimTabe BpEMEHM M B pAlMOHAIBHOW rpaduyeckoil (opme, B BUAEC UYUCIEHHBIX 3HAYEHUH, Iuarpam,
rpadukoB u Tabnui. OCHOBHOE BHUMAHHE y4allluXCs MPU 3TOM KOHILIEHTPUPYETCs HEe Ha COOpPKE M HacTpoHKe
HKCIIEPUMEHTAJIbHOW YCTAHOBKH, a HAa MPOCKTUPOBAHUHU DPA3JIMYHBIX BAPUAHTOB INPOBEICHMS DKCICPHUMEHTA,
HAKOIUICHUM JaHHBIX, HMX aHajh3€ W MHTEpIpeTanuy, (OPMYIUPOBKE BBIBOJOB. OKCHEPUMEHT Kak
UCCIIEI0BATENbCKUI METOJ 00y4YeHHUsl YBEIMUMBAET MIO3HABATEIbHBIN HHTEPEC yUYaIlUXCs K CaMOCTOSATENIbHOM,
TBOPYECKOH HesATeNbHOCTH. BaxHO copMupoBaTh y 0OydaIOUIMXCS HAaBBIKM CaMOCTOSTENBHOM pPabOThI C
nU(ppOBBIMU JaTYUKAMU, TIPOBEICHUS M3MEPEHUHN (DU3UYECKUX BEIMYMH U UX 00pabOTKH.

X



lupoknii crmekTp UUQPPOBBIX ITaTYMKOB TIO3BOJSECT YyYAIIMMCSA 3HAKOMUTBCS C IapamMeTpaMu
($U3NYECKOTO SKCIIEPUMEHTa HE TOJBKO HAa KAaue€CTBEHHOM, HO M Ha KOJWYECTBEHHOM ypoBHE. C MOMOIIbIO
1 poBOIi Ta0OPATOPUN MOKHO TIPOBOAUTH JUTUTEIBHBINA KCIIEPUMEHT JJaKe B OTCYTCTBHUHU 3KCIIEPUMEHTATOPA.
IIpu 5TOM M3MepseMble JaHHbIE U PE3yIbTaThl UX OOPAOOTKH OTOOPaXKArOTCS HEMOCPEICTBEHHO HA HKpaHe
KOMITBIOTEpA.

B cocras nentpa «Touka pocta» 1o ¢usmke BxoaaT 6a3zoBas (00s3aTeNbHas) YaCTh U JOMOJIHUTEIHHOE
obopynoBaHue.

bazoBas yacTe cocTOUT U3 HU(POBHIX TATYNKOB M KOMILJICKTOB COIYTCTBYIOIIMX 3JIEMEHTOB JJISl OTIBITOB
110 MEXaHUKE, MOJICKYIIAPHOI (hu3MKe, FIIEKTPOIMHAMUKE U ONTHKE.
bazoBeiii kommieKT 06opynoBanus HeHTpa «Touka poctay 1o GU3MKe NPEACTABICH CICAYIOUMMU JaTYHKAMHU:
-JlaTunk aOCOTIOTHOTO AaBJICHHUSL.
-JlaTuuK MpPOM3BOAMT M3MEPEHHUsT a0CONIOTHOTO AaBlieHHs. UyBCTBUTEIBHBIN AJIEMEHT JaTYMKA BBHIIIOJIHEH Ha
0aze MOHOJIMTHOTO KPEMHHEBOTO MbE30PE3UCTOpA C BHEAPEHHON TEH30PE3UCTUBHON CTPYKTYpPOH, KOTOpas
MO3BOJISICT HMCKIIOYUTH BO3MOXKHBIE MOTPEIIHOCTH M JOCTHTHYTh HEOOXOAMMOM TOYHOCTH H3MepeHuil. B
KOMIUIEKT JIaTYMKa aOCOJIOTHOTO JaBJICHUSI BXOJUT TMOKAs TepMETUYHAsl TPyOKa sl MOJKIIOYCHHUS TYyIepa
JaTYMKa K TaOOpaTOPHOMY 00OpYIOBaHUIO.
-JlaTunk monokeHust (MarHUTHBIHN). JlaT4nK n3MepseT BpeMEHHbBIE OTPE3KH MEXTy MOMEHTAMH MPOXOKIACHHS
00BEKTa PSIOM C OECKOHTAKTHBIMU JETEKTOpaMH. BECKOHTAaKTHBIE JETEKTOPHI SBISIOTCS BBIHOCHBIMH U
KPEIsTCS HA METAJUINYECKOW MIIM MarHUTHOH moBepxHOCTH. KonmyecTBO oceil m3MepeHusl JaT4uKa MOJI0KEHUS
paBHO 3, Tuana3zoH U3MepeHuil o kaxxaou u3 oceit X, Y u Z cocrasuser ot 0 1o 360 rpan.
KoMIUIeKT COmyTCTBYIONIMX 3JIEMEHTOB ISl SKCIIEPUMEHTOB 110 MEXaHHKE:
-KoMIuIeKT ComyTCTBYIOIMUX JIEMEHTOB /ISl SKCIIEPUMEHTOB IO MOJIEKYJISIPHOM (prsnke
-KoMmIekT comyTcTBYIOIUX 3JIEMEHTOB JUIS AKCIIEPUMEHTOB T10 AJICKTPOJHHAMUKE
-KoMrutekT comyTcTBYIOIMUX 2IEMEHTOB /7Sl SKCIIEPUMEHTOB IO ONITHUKE
-J/laT4nK TOKA, MArHUTHOTO MOJIsI, TEMIIEPATYPHI.

JKcNepUMeHTATbHbIE HCCIEI0BAHNS MeXaHUYeCKHX siBJIeHmii «3ydenue konebaHuil MpyKUHHOTO
MasiTHUKa»

Ienb paGoOThI: U3YYUTh FAPMOHUYECKUE KOJIeOaHHs IPYKUHHOTO MasgTHUKA.

OOopyaoBaHUE U MaTepUalIbl: KOMIIBIOTEP, KOMIIBIOTEPHBIN HHTEpdelic coopa naHHbIX Releon Lite, natunk
YCKOPEHHs, pyJIeTKa WM JINHEiKa, mpyxuHa (Ha0op Mpy>KHH OJAWHAKOBO# JAJTHHBI Pa3HOM KECTKOCTH), TPY3 C
KPIOYKOM, IBYXCTOPOHHHMM CKOTY U IITATUB C JIAIIKOM, 3JIEKTPOHHBIE BECHI.

JKcnepuMeHTaNIbHBbIE HcciaegoBanns o MKT uaeanbHbIX ra3oB M 1aBJIeHHUS KUAKOCTel
IMpakTnyeckas padora «ccnenoBanue nzobapHoro mnporiecca (3akoH ['eii- -JTroccaka)»

[enb pabOTHI: IPOBEPUTH COOTHOIIEHNE MEKY U3MEHEHUAMHU 00bEMA U TEMIIEpaTyphl ra3za Ipu ero
1300apHOM HarpeBaHMU.

OOopynoBaHUE U MaTepUaIIbl: KOMIIBIOTEP, KOMIIBIOTEPHBIN HHTEpdelic coopa naHHbIX Releon Lite,
myabTHIATIUK PU3 5 (1aTuuky TeMnepaTypsl U JaBleHHs ), TEeMIEpaTypHbIH LIy, IITaTUB, COCY/ C TOPIIHEM
JUTS IEMOHCTpPALIMY Ta30BbIX 3aKOHOB, JTMHENKA.

IMpakTuueckast padora «VccnenoBanue n3oxopHoro nporecca (3akon Hlapis)»

Ienb paboThI: TPOBEPUTH COOTHOIIEHUE MEKIY U3MEHEHUSIMU 00BbEMA U TeMIepaTyphl ra3a Mpu ero
MN30XOPHOM HarpeBaHUM.

OOopyaoBaHUE U MaTepUaIIbl: KOMIIBIOTEP, KOMIIBIOTEPHBIN HHTEpdelic coopa naHHbIX Releon Lite,
MyabTHIATYUK PU3 5 (maTumku TeMnepaTypsl U AaBICHHS ), TEMIEPATYPHBIH LIy, IITaTHB, COCY]l C MOPLUIHEM
JUTS IEMOHCTpPALIMY Ta30BbIX 3aKOHOB, JTMHENKA.

IIpakTnyeckas padora «3akoH Ilackansa. Onpenenenne naBIeHUs )KUIKOCTEN

enu pa®oThl: n3yunuTh 3aKkoH Ilackans; ucciaenoBaTh U3MEHEHUS 1aBJIEHUS C U3MEHEHHEM BBICOTHI CT0JI0a
xukoctr.O00pyI0BaHNE U MaTepHaJIbl: IITATHB, MEH3YpKa, TpyOKa, IuHeiika, MyiabTuaaTyuk GU3 5,
KOMIIBIOTEP WJIN TUIAHIIET.

IIpakTnyeckas padora «AtmocdepHoe U Oapomerpuueckoe aaBiaeHrne. MaraeOyprckue noayIapus»

Iesnb paboThI: IPOAEMOHCTPUPOBATH U BEIUMCIUTH A0COIIOTHOE M OTHOCUTENIbHOE AaBieHus. O6opynoBaHue U
MaTepHaibl: IpuoOp I AEMOHCTPALMU aTMOC(EPHOTO NaBJIeHUs (MaraeOyprekue moaymapus), Tpy3bl
maccamu 5 1 10 kr, BakyyMHBIN HAacoc, 1aTYUKH OTHOCUTEJIBHOTO U a0COFOTHOTO JIaBJIECHUS, KOMIIBIOTED WU
IJTaHILET.
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JKCHepUMEeHTAIbHbIE HCCJIeJOBAHNS TEIVIOBBIX SIBJICHUMH

«M3ydenue mporecca KUMEHUS BOJbI»

Lenu pabOTHI: U3yYUTD MPOLIECC KUTIEHUS BOJIBI; HOCTPOUTH I'payK 3aBUCUMOCTH TEMIIEPATYPHI BOJIBI OT
BpPEMEHU.

O6opynoBaHre 1 MaTepHaJIbl: AJIEKTPUUYECKast IUTUTKA WK TOpeliKa, OoJbiias mpodupka, mpoOHpKOAepKaTeb,
MynbTrAaTduK GU3 5, TeMiepaTypHBbIi Iy, KOMIBIOTEP WU TUIAHIIET, COJIb.

IIpakTHyeckas padora «OrnpenencHre KOJIUUECTBA TEIUIOTH IPYU HATPEBAHUU U OXJIAXKICHUI

Llenp paboThI: M3YUHTH YCIOBHE TEILIOBOIO paBHOBecHs (0e3 yuéTa paccesiHUs TeIIOBOI SHEPIHU B
OKpYyXaroIyto cpeny)O0opyIoBaHIe U MaTepUANIBl: KOMIIBIOTEP, KOMITLIOTEPHBIN HHTEpQEiic cOopa JaHHBIX
Relab Lite, mynsrumgatunk ®U3 5, 1y, KaIopuMeTp, K3MEPUTEIBHBIN CTaKaH, JICKTPOYANHHK.
IIpakTnyeckas padora «OnpeneneHue yAaeabHOW TENIOTHI IIABJICHUS JIbay

Lesib paboThI: ONpeneNuTh YAEIbHYIO TEIUIOTY IUIABJICHUS JIbJIA.

O6opynoBaHue 1 MaTepHalbl: KATOPUMETP, H3MEPUTEIbHBIN IUIUHAP, CTAKaH C BOJIOH, COCY/] C TAIOIIUM
JIbJI0M, BEChl, UICTOYHMK IMUTaHMsI, COEAMHUTEIbHbIE TPOBO/IA, MOOWIIBHBIH IIAHIIET, KOMIIBIOTED,
KOMITBIOTepHBII nHTep(eiic coopa nanHbix Relab Lite, mynbrunaTunk ®U3 5, remnepaTypHbIi my.
IIpakTuyeckas padora «OnpeneneHre yeabHON TEINIOEMKOCTH TBEPAOTO TEIa»

[enb pabOThI: ONpPEneIUTh 3HAYEHHUE YIENbHON TEIIIOEMKOCTH METAJUIMYECKOr0 (QTFOMUHUEBOT0) IMJIMHIPA Ha
HUTH.

OOopynoBaHUE U MaTepUalIbl: KOMIIBIOTEP, KOMIIBFOTEPHBIN HHTepdelic coopa nanHbIx Relab Lite,
myabTHIaTYuK U3 5, mryn, kagopuMeTrp, U3MEpUTENbHBIN CTaKaH, 31EKTPOYaiHUK, METAITIMYECKUH MINHAD
Ha HUTH.

IIpakTnueckas padora «/3ydyeHue npoueccoB IIABIEHUS U KpUCTalIM3auyu amopgHoro Tena» Llens
paboThI: ONPEACTUTh TEMIIEPATyPy KPHCTAILIH3ANY TTapapuHa.

OO6opynoBaHue U MaTepualbl: IpoOUpKa ¢ napaduHoOM, IPOOUPKOAEpKATENb, CTAKaH C TopsAYeil BOaO0M
00bémom 150—200 mu1, KoMITBIOTEP, KOMITBIOTEpHBIH HHTEpdeiic coopa nanubix Relab Lite, mynpTraaTynk
OU3 5, mrym.

JKCNEePpUMEHTAJIbHBIC HCCJIeJOBAHNS MOCTOSHHOIO TOKA M €r0 XapaKTepHuCTHK

IMpakTuyeckasi padora «/3ydyeHre cMEIIaHHOTO COSTMHEHUS TIPOBOTHUKOBY

Ienb paboThI: MPOBEPUTH OCHOBHBIE 3aKOHBI CMEIIAHHOT'O CO€AMHEHHSI TPOBOITHUKOB B AJIEKTPUUYECKOH 1IETIH.
OO0opyoBaHUE U MaTepUalibl: KOMITBIOTEP, KOMITBIOTEPHBIN HHTepdeiic coopa nanHbix Relab Lite,
MyabTHIATIUK U3 5 (1aTyuK TOKA M HAPSKEHUs ), MICTOYHUK TOKa, HA0Op pe3ucTOpPOB, COEANHUTEIbHBIE
MIPOBOJIA, KITIOY.

IIpakTnueckas padora «Onpenenenue KI1/1 HarpeBarensHoro anementa» Llens pabotsr: onpenenuts KI1/]
HarpeBaTeJIbHOTO AJIEMEHTA.

OO6opynoBaHHe U MaTepUalbl: KOMIIBIOTEP, KOMITBIOTEPHBII HHTepdeiic cOopa nanHbIX Releon Lite,
mynbTugaTank ®U3 5 (1aTurk TeMeparypbl, JaTYUK TOKA U HAMPSDHKEHUs ), TEeMIIepaTypHBINA Iy, HCTOYHUK
TOKa, KaJJOPUMETP, HarpeBATEIbHBIN JIEMEHT, COEIMHUTENBHBIE IPOBOJIA, MEPHBIN LMIMH]P, EMKOCTB C BOAOU
o6bémom 150 cm3.

IIpakTnyeckas padora «3ydenue 3akoHa J[xoyns — Jlenna»

Lenb paboThI: ONpeneuTh KOJIUYECTBO TEIUIOTHI, BBIACISIEMOE MPOBOJHUKOM ¢ TOKOM. O6opynoBaHue U
MaTepualibl: KOMITBIOTEP, KOMITBIOTEPHBIH HHTepdeiic coopa nanubix Relab Lite, mynpruaatunk ®U3 5 (naTumnk
TOKa M HaINpsKEHUs ), ICTOYHUK TOKa, pe3UCTOp, KII0Y, COETUHUTENbHBIE TPOBO/IA, ITATUB, KaJOPUMETP,
€MKOCTB C BOJOH.

IIpakTnyeckas padora «M3ydyeHue 3aBucCUMOCTH NoJie3HONM MOITHOCTH U KIIJl ncTouHMKa OT Hanps>KeHUs Ha
Harpyske»

[enb pabOThI: M3YYUTh 3aBUCUMOCTD nosie3HoN MoitHocTH U KITJI nctouHuka oT conpoTUBIEHUS HATPYy3KH.
OOopynoBaHue U MaTepUalibl: KOMIBIOTEP, KOMIBIOTEPHBINH HHTEpdelic cOopa naHHbIX Relab Lite,
MyabTHIATIUK U3 5 (1aTunK TOKa M HAIPSKEHUS ), UICTOYHUK TOKA, PEOCTaT, KJII0Y, COEMHUTEIIbHbIE
IIpOBOAA.

IIpakTuyeckasi padora «/3ydenue 3akona Oma 1t mosHOM nenm»llenu paboTel: mpoBepuTh 3akoH OMa 11
MIOJTHOM IIETIH; U3YYUTh PEKUMBI pabOThI HCTOYHUKOB TOKa. OOOpyI0BaHNE U MaTepHaJIbl: KOMIIBIOTED,
KOMITBIOTEPHBII nHTep(eiic coopa nanubix Relab Lite, mynprugarank ®U3 5 (1aTyrk TOKa M HAMPSHKEHUS ),
MCTOYHHUK TOKa, 2 PE3UCTOPA, 3 KIII0Ya, COeTMHUTEIBHBIC TPOBO/IA.
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IIpakTuyeckasi padora «IKCrepuMeHTaIbHas MpoBepka npasui Kupxroday Ilens paboTsr:
AKCIIEPUMEHTATBHO IPOBEPUTH 3aK0HBI Kupxroda.

O06opymoBaHre ¥ MaTepHalIbl: KOMITBIOTEP, KOMIIBIOTEPHBIH nHTEpdeiic coopa manubix Relab Lite,
mynbTuaaTauK OU3 5 (MaTurk TOKa M HAMPSHKCHHUS ), HCTOYHUK TOKa, 5 Pe3UCTOPOB, 3 KITH0Ya, COCTMHUTEIIbHBIE
MIPOBOJIA.

JKCNepUMEeHTAJIbHbIE HCCIeI0BAHUSI MATHUTHOT'O MOJIsI

IIpakTnyeckas padora «/ccnenoBanue MArHUTHOTO TIOJIS IPOBOJIHUKA C TOKOM»

L{enb paGOTHI: BBIIBUTH 3aBUCHMOCTD MOAYJISI UHAYKIIMM MAarHUTHOTO TIOJISl IPOBOJIHMKA C TOKOM OT CHJIBI TOKA
Y PacCTOSTHUS JJO IPOBOTHHKA.

O06opymoBaHKe ¥ MaTepHalIbl: KOMIIBIOTEP, KOMIBIOTEPHBII HHTEp(deiic cOopa nanHbix Relab Lite,
MynbTHAATYUK OU3 5, mTaTUBBI, ICTOYHUK TOKA, TPOBOIHUK, JTUHEIHKA, PEOCTAT, KIHOY.

IpakTnyeckas padora «VccienoBanue SBICHUS IEKTPOMArHUTHOW UHAYKITUN))

Lenb paboOThI: UCCIENOBATD SBJICHUE JICKTPOMArHUTHON MH]TYKIIHUH.

OO6opy/aoBaHKE U MaTepUalibl: KOMIIBIOTEP, KOMIIBIOTEPHBIN HHTEpdeiic coopa manubix Relab Lite,
mynbtugaTank ®U3 5, nuHeiika, KaTylka-MOTOK, 110J10COBOM Maruut, TpyOka u3 [I1BX, nepxatens mia TpyOxw,
IITAaTUB.

IIpakTnyeckas padora «/3ydeHre MarHUTHOTO TIOJISI COJICHOM 1A

Lenb paboThI: KccIeIoBaTh pacipeesieHue HHIIYKIIUH MAarHUTHOTO TIOJISt BAOJIb OCH COJICHOUIA.
OOopynoBaHUE U MaTepUalIbl: KOMIIBIOTEP, KOMIIBIOTEPHBINA HHTEpdelic coopa naHHbIxX Relab Lite,
mynbTugaTunk OU3 5 (maTuvku TOKa MarHUTHOTO T10JIsA), HCTOYHUK TOKA, COEAMHUTEIbHBIE IPOBO/IA,
COJIEHOU/I, peocTarT.

®poHTaJbHbIE JabopaTopHbIe padoThl B 10 ki1acce (¢ ucnoab3oBanueM o0opyaoBanus «Touka pocray)

JlaGopatopnast padora Ne 1 «VccrnenoBanue paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBHKCHUS
JlaGopatopHnas pabota Ne 2«M3ydyeHne NBUKEHUS Tella, OPOIIEHHOI0 TOPU30HTAIBHO

Jlaboparopnas padota Ne 3 «3yueHue ABHKEHUS TeJla IO OKPYKHOCTHU MOJT AEMCTBUEM CUJT YIPYTOCTH U
TSKECTU

Jlaboparopnas padota Ne4 «lVccrnenoBanne n3MeHEeHHs Beca Tejla IPU €ro JBUKEHUH C YCKOPEHUEM»
JlaGopatopHnas padorta Ne 5 «M3ydenue ko uIeHTa TpeHUs CKOJIbKEHUS

Jlaboparopnast pabota Ne 6 «/3yueHne n30TepMUYECKOTO MTPOIIECCay

JlaGopatopHnas pabota Ne 7 «M3ydyeHue ypaBHEHHs COCTOSIHUS UACATBHOIO ra3a

Jlabopartopnast pabota Ne 8 «/3mMepeHre OTHOCUTEIHFHOM BIAXKHOCTH BO3TyXa»

JlaGopatopHnas padora Ne 9 «M3MepeHne TeMnepaTypbl KpUCTAIU3AMH U YeIbHOW TeMIepaTyphl IIaBICHUS
BEIIECTBAY

®poHTaJIbHbIE JabopaTopHbIe padoThl B 11 kiacce (¢ ucnoab3oBanueM o0opynoBanus «Touka pocray)

Jlabopartopnast pa6ota Nel «M3mepenue 3/]C u BHyTpeHHEr0 COMPOTUBIICHHS] HCTOYHUKA TOKA
JlaGopatopnas pabota Ne 2 «M3rotoBieHre ralbBaHUYECKOT0 JI€MEHTA U UCITIBITAHUE €T0 B ICHCTBUI
Jlaboparopnas padota Ne 3 «ccnenoBanre 3aBUCUMOCTH COITPOTUBIICHUSI TOTYIPOBOIHUKA OT TEMIIEPATypPhbl
Jlaboparopnas pabota Ne 4 «MccnenoBanue KoneOaHUi MPY>KUHHOTO MAsITHUKA

Jlabopartopnast pabora Ne 5 «MccnenoBanue KoiaeOaHU HUTSIHOTO MasiTHUKAY

JlaGopatopHnas pabora Ne 6 «OnpeeneHre CKOpOCTH 3ByKa B BO3TyXe»

Jlabopartopnast pabota Ne 7 «MccnenoBanue siBneHn nHTEpGEPEHITUN U TUPPAKITAN CBETAY

JlaGopatopHnas pabota Ne 8 «OnpeseneHre CKOPOCTH CBETA B BEIIECTBE



COJAEP)KAHME YYEBHOI'O ITPE/IMETA «®U3UKA»
10 kiaace

ba3oBbIif ypoBeHb (2 yaca)

YT1yOJIeHHBIN YPOBEHH (5 4acoB)

Tema 1. du3nka 1 METOIBI HAYYHOTO MTO3HAHMS (2 Jaca)

Tema 1. ®u3uka U METOABI HAYYHOTO MO3HAHMS (6 4acOB)

Dusmnka — Hayka o nmpupoje. Haydnbie MeTO bl TO3HAHUS OKPYKAIOIET0 MH-
pa. Ponb sKkcriepuMenTa 1 TeOpuH B IpoLiecce MMO3HAHUS PUPOIBI. DKCIIe-PH-
MEHT B ¢u3uke. MojenupoBanue pU3MUECKUX SBICHUN U MTPOLECCOB.
Hayunsie runoressl. @u3ndeckue 3aK0HbI U TEOPUH. | paHUIIbI TPUMEHUMOCTH
¢u3nueckux 3akonoB. [Ipunmun coorBeTcTBUsA. Poib n Mecto ¢usuku B
(GopMupOBaHUY COBPEMEHHOI HAyYHOW KapTHHBI MUPA, B IPAKTHYECKO Jes-
TEIBHOCTH JIIOJIEH.

JlemoHcTpanuu 1. AHamoroBsie u HU(POBBIE H3MEPUTEIbHBIE TIPHOOPHI, KOM-
MBIOTEPHBIC TATYUKH

®dusnka — ¢(yHIaMEHTaIbHAS HayKa O mpupojae. Haydnslil MeToa mo3HaHus u
METO/IbI CCIIeIOBAaHUS GPUZNYECKUX SIBICHUN. DKCIIEPUMEHT U TEOPHs B
Mpolecce MO3HaHus MpUpoabl. HaGmroieHne u 3KCiepuMeHT B (PU3HKE.
Cnocobwt uzmepenusi pusuyeckux enutul (AHa10208ble U YUupposvie uzme-
pumenvbHvle npubOPsl, KOMNbLIOMEPHble 0amuuKosvle cucmemvt). IloepewHo-
cmu usmepeHutl puzuiecKux eaudur (AOCoOIOMHAS U OMHOCUMENbHAS).
MonenupoBanue (HU3NIECKHX SIBICHUH U POLIECCOB (MaTepuaIbHas TOUKA,
a0CoIOTHO TBEPI0E TEJI0, UAeaIbHas JKUIKOCTh, UICAbHBIN ra3, TOYSUHBIH
3apsn). ['unoresa. dusnueckuii 3aK0H, TPaHUILIbI €r0 IpuMeHuMocTu. Ousn-
yeckas Teopust. Posb u MecTo ¢usuku B GOpMUPOBAHUN COBPEMEHHOM Hayy-
HOM KapTUHBI MUPA, B IPAKTUYECKON JEATEIBHOCTH JIIOJIEH.
Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomsi, RPAKMUKYM

1. Usmepenue cunvl moxa u nanpsdiceHus 8 yenu NOCMOAHHO20 MoKda
[ Ipu nomowu anano2o8vix u YuppPoswvix usmMepumenbHbix NpudOpPos.
2. 3naxomcmeo ¢ yughposoti nabopamopueti no guzuxe. Ilpumepvi uz-
MepeHus pu3uLecKux 8euduH npu NOMOWU KOMIbIOMEPHLIX OAMYUKO8.

Tema 2. Mexanuka (18 yacos)

Tema 2. Mexanuka (35 yacos)

2.1 Kunematuka (5 4acoB)

2.1 Kunematuka (10 gacoB)

Mexannueckoe 1BukeHue. OTHOCUTEIBHOCTh MEXaHUUECKOTO IBHKEHUS.
Cucrema orcuéra. TpaekTopus.

[lepemerienne, CKOPOCTh (CpeHSS CKOPOCTh, MTHOBEHHAsI CKOPOCTb) M YCKO-
peHue MaTepralibHOM TOUKH, UX MPOEKIMU Ha OCH cUCcTeMbl KoopauHaT. Ciio-
PKEHUE NIEPEMEIICHUH U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE NpsAMOIMHEHOe BrkeHue. ['paduku 3a-
BUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTHU U IIEPEMELIEHUS MaTe- PU-
AJIbHOM TOYKH OT BPEMEHHU.

CBobosHOe najzieHne. Y cKkopeHre cBOOOTHOTO Ma/IeHHs.

KpuBonuHelHoe nBrXeHue. J[BUkeHrne MaTepruaibHOM TOYKH MO OKPYKHOCTH C
[IOCTOSTHHOM 110 MOAYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTb, INHEWHAsI CKOPOCTD.
[lepuon 1 yactora obpamenus. L{leHTpocTpeMuTensHOE YCKOPEHHUE.
Texnuueckue ycmpoucmed u npaKmuyeckoe npumerenue: CuuaoMeTp,

Mexanunueckoe ABrkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO IBUIKEHUS.
Cucrema orcuéra.

[ Ipamas u obpamuas 3a0auu MexaHuKu.

Paouyc-eexkmop mamepuaibHol moyKu, e20 npoeKyuy Ha OCU CUCHEMbL KO-
opounam . TpaekTopus.

[lepemernieHue, CKOPOCTh (CpeaHsIsi CKOPOCThb, MTHOBEHHAsl CKOPOCTh) U YCKO-
peHre MaTepuaIbHON TOUKH, UX MPOEKIIMK Ha OCH CUCTEMBI KoopanuHaT. Cio-
YKEHUE TIEPEMEILICHHI U CII0)KEHUE CKOPOCTEN.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSIMOJIUHEHHOE IBMKEHIE. 3aBUCUMOCTh
KOOPJIHMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaT€pUaIbHON TOYKH OT BPEMEHU U
1X rpauKy.

CBoOoaHOe majieHre. Y CKopeHue CBOOOHOTO MaieHUs. /[sudiceHue mena,
OpOoweHH020 NOO Yy2loM K 20pU30HmY. 3a8UCUMOCHb KOOPOUHAM, CKOPOCMU
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IBUKEHHE CHAPSII0B, IIEMHbIE U peMEHHBIE TIEpeIayl.
/lemoncmpayuu
1. Mogenb cuctembl 0TCUYETA, MILTIOCTPALIHS KHHEMATHYECKUX XapaK-
TCPH- CTUK ABUIKCHUA.
2. Ilpeobpa3oBaHue ABMKEHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXAaHU3MOB.
3. ITlamenue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.
4. HaOnrogeHue qBUXKEHHS Teja, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U
rO-PU30HTAIIBHO.
5. U3mepenue yckopeHusi CBOOOTHOTO MaICHUSI.
6. HampaiieHue CKOpOCTH MPH JIBHXKEHUU 110 OKPYKHOCTH.
Yuenuueckuii yKcnepumenm, 1a60pamopmvle pasomoi’

1. N3yueHnne HepaBHOMEPHOT'O IBUKEHUS C LIEJIBIO ONPEIEICHUS MIHO-
BEH-HOWU CKOPOCTH.
2. HccenenoBanue COOTHOIIEHNS MEXAY IIyTSAMH, IPONRJECHHBIMU TEJIOM

3a [ocje10BaTebHbIE PABHBIC IPOMEXKYTKH BPEMEHHU IIPU PABHOYCKOPEH-
HOM/JIBUYKEHUH C Ha4aJIbHOM CKOPOCTbIO, PaBHOW HYJIIO.

3. W3yuenue IBUKEHUS IIApPUKA B BA3KOU KUKOCTH.

4. N3ydenue nBukeHus Tea, OpOIIEHHOTO TOPU30HTAIBHO.

1 YCKOPeHUsL MamepuaibHoU moyky om epemenu u ux epaghuxu. Kpuponunei-
HOE JIBH)KCHUE. /[BUJKEHHE MaTepUaIbHOM TOYKH 110 OKPYKHOCTH. YTJIOBas U
nmuHeitHast ckopocth. [lepruoa u yacrota obpamienus. LlenTpocTpemureabHoe
(HOpMaJIbHOE), KacaTeJIbHOE (TaHI€HIIMAIBLHOE) U ITOJIHOE YCKOPEHUE MaTepHU-
QIbHOU TOYKHU.

Texnuyeckue ycmpoticmea u mexHoi02uyecKue npoyeccol: CIUI0METp, ABU-
KEHHE CHapsI/I0B, IeMHbIE, lecTepEéHYaThie U peMEHHBIE TIepejauu, CKO-
pocmubie augmol.

lemoncmpayuu

Moienb cuCTeMbI OTCUETA, MIUTFOCTPAIUs KHHEMAaTHIECKIX XapaKTePUCTUK
TBUYKCHUSI.

Cnocobul uccnedosanuuss 08UNCEHUU.

Unnrocmpayus npedeiibHo20 nepexooa u usmepenue MeHO8eHHOU CKOPOCHIU.
[IpeoOpazoBanue MBHKEHHI C UCTIOIb30BAHMEM MEXaHU3MOB.

[lagenue Ten B BO3/IyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

HaOnroenue IBUKEHUS Tella, OpPOIIEHHOTO MO YIJIOM K TOPU30HTY U TOpHU-
30HTAJIBHO.

HanpapiieHue CKOPOCTH MPH IBHYKEHUH 110 OKPY>KHOCTH.

[ Ipeobpazosanue yenosoii ckopocmu 8 pedykmope.

CpasHenue nymeiti, mpaekmopuii, CKOpocmeti 08UNCEHUs OOHO20 U MO20 JHCe
mea 6 pasHvlX CUCeMax omcuéma.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npakmuxym 13yuqe-
HUE HEPAaBHOMEPHOTO JIBIKEHUS C IENBI0 OMpeieNieHHsI MTHOBEHHOM CKOpO-
CTH.

U3mepenue yckoperus npu NPAMOJIUHEHOM PABHOYCKOPEHHOM OBUNCEHUU NO
HAKJIOHHOU NIOCKOCTIU.

\Hccnedosanue 3a8ucumocmu nymu om epemeHu npu pasHoycKOpPEeHHOM O8U-
DHCeHUU.

[U3mepenue yckoperus c860600H020 NA0eHUs (PEKOMEHO0B8AHO UCNONb308AHUE
yugposoii 1abopamopuu).

l3yueHne OBMKEHUS Tea, OpOLIEHHOT0 TOPU30HTANIBHO. [Ipogepka cunomesnvl
0 NPAMOU NPONOPYUOHATILHOU 3ABUCUMOCTU MeHCOY OAbHOCIbIO NOIEMA U
HAauanbHOU CKOPOCMbIo mela.

234ecb 1 fanee NPUBOANUTCA PACLUMPEHHbIN NepeyeHb NabopaTopHbIX PaboT U ONbITOB, U3 KOTOPOTO yYuTeNb AenaeT BbiI6op N0 CBOEMY YCMOTPEHUIO C YY4ETOM BbibpaHHOro YMK 1 nmetowerocs 060pyaoBaHus.
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\H3yuenue osudiceHus mena no OKPY#CHOCMU ¢ NOCMOAHHOL N0 MOOYIO CKO-
pocmuio.

Hccnedosanue 3asucumocmu nepuooa 0opaweHusi KOHUYecKo20 MAasmHUKa om
€20 napamempos.

2.2 Jlunamuka (7 9acoB)

2.2 lunamuka (10 gyacoB)

[Ipunin otHocuTenbHOoCTH ["anunes. [lepoiii 3akoH HetoToHa. MHepuuanb-
HbIEC CUCTEMBbI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropoit 3akon HetoToHa st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepUalIbHBIX TOYEK.

3aKoH BCCMHPHOI'O TATIOTCHUA. Cuta TSDKeCTH. HepBaﬂ KOCMHUYCCKaA CKOPOCTh.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buabl Tpenus (OKos, CKOJIbKeHus, kaueHus). Cuna tpenus. Cyxoe
Tperne. CHuiia TpEHUS CKOJILKEHUS U chjla TpeHus mokos. Koadduruent tpe-
Hus. Cuiia CONpPOTUBIICHUS NPU JBUKEHUU Teja B )KUIKOCTH WJIU Ta3e.
[locTynarenbHOE U BpalaTelbHOE ABUKEHNE a0COMIOTHO TBEPOTO TeEa.
MOMEHT CUJIbI OTHOCUTENIBHO OCH BpaleHus. [1imeqo cuinbl. Y cinoBus paBHO-
BECHUS TBEPJIOIO TeEIA.
Texnuueckue ycmpotcmea u npakmuieckoe npumenerue: MOAIUITHUKA, IBU-
PKEHHE NCKYCCTBEHHBIX CITyTHHKOB.
/lemoncmpayuu
SIBrienne nHepuuH.
CpaBHeHMe Macc, B3aUMOJEHCTBYIOLIUX Tell.
Bropoii 3akon HeroToHa.
N3mepenue cui.
CrnoxxeHue CHiL.
3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT AedOopMaIiu.
HeBecomMocTs. Bec Tena npu yCKOpEHHOM MOIbEME U aJCHUH.
CpaBHeHME CHUIT TPEHUS TTOKOSI, KAUYEHUSI U CKOJIbKECHHUSI.
YcnoBust paBHOBecHst TBEPIOTO Tenia. Busbl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

1. U3ydeHue ABM>KeHUs OpycKa IO HaKJIOHHOW TUIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE

©COoNOA~WNE

[IepBbiit 3akoH Hprorona. MHepunanbHbie cuctemel orcyéra. [IpuHnmm ot-
HocuTelnbHOCTH ["anunes. Heunepyuanvhsie cucmemvl omcuéma (onpeoe-
ienue, npumepul).

Macca tena. Cuna. [IpuHIun cynepno3uuuy cui.

Bropoii 3akoH Hpr0TOHA 1151 MaTepUAIIBHON TOYKH.

Tpetuii 3akoH HproToHa 11 MaTepUaIbHbIX TOYEK.

3aKOH  BCEMHUPHOTO TATOTEHUS. JKEUBANEHMHOCMb 2PABUMAYUOHHOU

U UHEPMHOL MACCDL.

Cuna TsKecTH. 3a8ucumocms YCKOpeHusi c60000H020 NAOEHUs ON 8bLCOMbl
HAO NOBEPXHOCMbIO NAAHembl U OM 2eocpaguieckoli wupomsi. /leudicerue
HebecHbIX men u ux cnymuukos. 3axonvl Kennepa. IlepBas kocMuueckast
CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec mena, osuorcyujecocs ¢ ycko-
penuem .

Cuna tpenusi. Cyxoe tperue. Cusa TpeHUS CKOJIbKEHHUS U CUJIa TPEHHSI TIOKOSI.
Koadduunent tpenus. Cuiia COnpoTUBIEHHS ITPU ABMKEHUH TeJa B )KUIKOCTH
WM Ta3e, e€ 3a8UCUMOCHb OM CKOPOCMU OMHOCUMETbHO20 OBUNCEHUS.
/[asnenue. I uopocmamuueckoe oasnenue. Cuna Apxumeoa.

Texuuueckue ycmpouicmea u mexHono2udecKue npoyeccyl: MOAMLNITHUKH,
NIBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

lemoncmpayuu

Habnooenue 0sudsicenus mei 6 UHEPYUALbHBIX U HEUHEPYUATbHBIX CUCTNEMAX
omcuéema.

! Ipunyun omnocumenvbHocmu.

Kauenue 08yx yunuHopos unu wapoe pazHou Maccvl ¢ 00UHAKOBbIM YCKO-
peHuem omHoCUmenbHO HeUHePYUATbHOU CUCeEMbl OMCYeéma.

Cpasnenue pasnooeiicmgyroweti NPULONCEHHbIX K MeNY CUlL C NPOU3BeoeHuem
maccwl mena Ha e2o YCKopeHue 8 UHEPYUATbHOU cucmeme omcyuéma.
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1 pe3HOBOM oOpasiie, OT uX Jaedopmaluu.
3. UccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO Teja, UMEIOLIETO OCh Bpa Ilie-
HUS.

\Pagencmeo cul, 603HUKAIOWUX 8 pe3yibmame 63aumo0eticmeausi mel.
U3zmepenue macc no 83aumooeiucmsuio.

[Hegecomocme.

Bec Tena nmpu yCKOPEeHHOM MOIBEME U MTaJICHUH.

[[enmpobesicHble MexaHuzMbl.

CpaBHEHHE CHUJT TPEHUS TIOKOSI, KAYCHHS U CKOJTBKEHUSI.

Yuenuueckuii 3xcnepumenm, nabopamopusie padomot, npakmuxym 3me-
pEHME paBHOAEHCTBYIOIIEH CUJI TP ABUKEHUU OpycKa 110 HAKJIOHHOM IJIOCKO-
CTH.

IIposepka cunomesvl 0 HE3ABUCUMOCTU BPEMEHU O8UNCEHUs OPYCKA NO
HAKJIOHHOU NIOCKOCMU HA 3A0AHHOe PACCMOsAHUE OM €20 MACCHI.
VcciemoBaHye 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3nHOBOM 00Opaslie, OT ux aedopMaruu.

H3yuenue osudicenus cucmemvl mejl, C63aHHbIX HUMbIO, NEPEKUHYMOU Ye-pe3
néekutl OI0K.

Uszmepenue koappuyuenma mpenusi no geruyune yen068020 Kodgpouyuenma
sasucumocmu Fre(N).

\Uccnedosanue ogudxcenus Opycka no HAKIOHHOU NJIOCKOCMU C NePeMEeHHbIM
Koa¢hhuyuenmom mpenus.

\H3yuenue osudicenus 2py3a Ha 8ay ¢ MPEeHUeM.

2.3 CraTtuka TBepaoro tena (5 yacoB)

AOcomroTHO TBEpIOE Teno. [locTynarensHoe U BpamareaIbHOe IBHKCHUE
TBEPAOro Tesla. MOMEHT CHIIBI OTHOCUTENBHO OCH BpaleHus. [lnedo cuisbl.
CrnosxeHue cuil, NPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

Y croBus paBHOBECHsI TBEPJIOTO Tena. Y CTOWYMBOE, HEyCTOHUNBOE, Oe3pas-
TTMYHOE paBHOBECHE.

Texnuueckue ycmpoticmea u mexHoa02uiecKue npoyeccol: KpOHIITENWH,
CTPOUTEIIBHBIN KpPaH, pelIETYATHIE KOHCTPYKIUH.

Vlemoncmpayuu

Y cnoBust paBHOBecus. Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym Vccne-
TOBaHME YCJIOBUIM paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEro OCh BPAIICHHUS.
KoHCTpyrpoBaHuE KPOHIITEWHOB U pacy€T CUJI YIPYTOCTH.

l3yueHue yCTOMYMBOCTH TBEPAOTO TEJla, UMEIOLIETO IIOIIAb OIIOPHI.
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2.3 3aK0HBI COXpPAHECHHS B MEXaHHUKE (6 4acoB)

2.4 3akoHbl coxpaHeHus: B MexaHuke (10 gacoB)

VMiynibec MaTepraabHONW TOUKH (TeJa), CUCTEMBI MAaTEPUAIbHBIX TOYEK. M-
1yJIbC CWJIBI U U3MEHEHHE UMITYyJIbCa Tea.
3aKOH COXpaHEHMsI UMITYJIbca. PeakTHBHOE IBUKEHUE.
Pabora criisl. MOIIHOCTE CHIIBI.
Kunernueckas s3Heprusi MarepuajibHol Touku. Teopema 00 U3BMEHEHNHU KU-
HETUYECKON YHEPIUH.
[lorennmaneHast sHeprus. IloTeHIManbHAs YHEPTUSA YIPYTO 1e(hOPMHUPOBAH-
HOU npyKuHbl. [loTeHInanbHas 3Heprus Teiaa BOJIN3U NOBEPXHOCTH 3eMIIN.
[loTeHanpHbIe U HENOTEHIMATIbHBIE CHIIBL. CBsI3b paOOTHl HETIOTEHIIUAIIb-
HBIX CHJI C U3MEHEHUEM MEXaHUYECKON YHEPIHMH CUCTEMBI TEJI. 3aKOH CO-
XPaHEHUs1 MEXaHUYECKOM HEPTUH.
YIpyrue u Heynpyrue CTOJIKHOBEHHUS.
Texnuueckue ycmpoticmea u npakmuyeckoe npumerenue . BoIOMET, Komeép,
[IPYKUHHBIN [TUCTOJIET, ABM)KEHNUE PAKET.
/lemoncmpayuu
1. 3axoH coxpaHeHHs UMIIYJbCA.
2. PeakTHBHOE TBM)KEHUE.
3. Tlepexona moTEeHIMATBHON SHEPTHUH B KHHETHYECKYIO U 0OPaTHO.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut
1. M3ydenue abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2. VccnemoBaHue CBsI3U paOOTHI CHITBI C H3MEHEHUEM MEXaHUYECKOH
9HEP-THM TeJla Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.

VMIysibCc MaTepUanbHON TOYKH, CUCTEMbI MaTEpUAIIbHBIX TOueK. [{enmp macc
cucmemvl MamepuanbHulx mouex. Teopema o 08udICeHUU YeHmpa MAcC.
VIMIysIbC CHIIBI U H3MEHEHHUE UMITYJIbCa TeJa. 3aKOH COXPaHEHUsS UMITYJIbCa.
PeakTuBHOE JIBHKEHUE.

Momenm umnynoca mamepuanvhol mouku. [Ipedcmagnenue o coxpareHuu
IMOMeHma UMNYIbCA 8 YeHMPATbHBIX NOJIAX.

PaboTa cuitbl Ha MaJIOM ¥ Ha KOHEYHOM iepemetieHnd. [ paghuueckoe
npeocmasienue pabomoi cuibl. MOITHOCTH CHUIBI.

Kunernyeckasi 3Heprusi MarepraibHOi Touku. Teopema 00 M3MEHEHUU KUHe-
TUYECKOM SHEPTUU MaTePUAIbHON TOUKHU.

[loTeHuManbHbIe U HEMOTEHIUANIbHBIE CUJIbl. [lomenyuanvras suepeus. 1lo-
meHyuanbHas sHepaus ynpy2o 0eopmuposantol npyxcutul. Ilomenyu-
AnbHAS DHepeUs mend 8 0OHOPOOHOM cpasumayuoHnom nose. [lomenyuans-
Has SHepaus meja 8 2pasumayuOHHOM nojie 00HOPOOHO20 Wapa (HYmMpu u eHe
wapa). Bmopas kocmuueckas ckopocmo. Tpemwvsi kocmMuieckas cKopocma.
CBs3b paOOTHI HEMOTEHIMATIBHBIX CHJI C U3MEHEHNEM MEXaHU4eCKOM SHepTuu
CHUCTEMBI TeJl. 3aKOH COXpaHEHUsI MEXaHUYECKON dHEPTUU. Ynpyeue u
Heynpyaue cmoKHOBEHUS.

Ypasnenue bepnynnu ons uoeanvroll Hcudkocmu Kaxk ciedcmasue 3aKoOHaco-
XpaHeHUs MeXaHUuecKol IHepeUul.

Texuuueckue ycmpouicmea u mexHon02uduecKue npoyeccyl: IBUKEHUE PaKeT,
BOJIOMET, KOTIEP, NPYKUHHBIN MMUCTOJIET, 2UPOCKON, pucypHoe kamaHnue Ha
KOHbKAX.

Vlemoncmpayuu

3aKOH COXpaHEeHHsI UMITyJIbca. PeakTuBHOE IBUXKEHUE. M3mepenue mownocmu
CUTTDL.

[H3menenue sHepauu mena npu cosepuieHuu pabomol.

B3anmHbIe IpeBpaIIeHuss KHHETUYECKON U MTOTEHIIUAIBLHON YHEPTUI TPpU
ENCTBUM HA TEJIO CHIIbI TSKECTH U CUJibl yripyroctu. Coxpanenue snepeuu
npu c60000HOM NAJeHUU.
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Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, PAKMUKYM
1. HM3mepenue umnynvca mena no mopMO3HOMY NYmu.
2. Hzmepenue cunvl mseu, CKOpOCmMuU Mooenu dAeKmpoMooOUuIs u MOWHOCMU
cunbl maeu.
3. CpasHeHue usmeHeHUs UMRYIbCA Meia ¢ UMNYIbCOM CUTDL.
4. Hccreoosanue coxpaneHuss uMnyibea Npu YRpyeom 83aumooeticmeuu.
5. H3mepenue kunemuueckou sHepeuy meia no mopmMo3HOMy Hymu.
6. CpasHeHue usmeHeHUuss NOMEHYUANbHOU IHEPSUU NPYHCUHBL C pAOOMOU
CUbL Mpenusl.
7. Onpedenenue pabomvi CUIbl MPEHUs NPU OBUNCEHUU MeNd NO HAKIOHHOU
ni0CcKOCmu.

Tema 3. MonekynsipHas pu3HnKa U TepMoauHaMuKa (24 Jaca)

Tema 3. Monekynsipaasi pusuka u TepMoanHaMuka (49 gacon)

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TeopHH (9 yacoB)

3.1 OcHOBBI MOJIEKYISIPHO-KUHETHYECKO Teopuu (15 yacoB)

OCHOBHBIE TOJ0XKEHUS MOJIEKYISIPHO-KMHETHUECKOW TEOPUH U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nmxkenne. Juddysus. Xapakrep IBIKEHUS U
B3aMMO/JICICTBHS YacTHI] BelecTBa. MoJienu CTpOEHUs Ta30B, )KUAKOCTEH 1
TBEP/BIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOJIEIICH.
Macca u pazmepsl Mosiekyil. KonuuectBo BemmectBa. [locrostnaas ABoranpo.
TernoBoe paBHOBecue. Temmeparypa u e€ uamepenue. lllkana remneparyp
Llenbcus. Mogenp uaeanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KHHETHYECKOW TEOPUH HI€ATLHOTO Ta3a. AOCOMIOTHAS TeMIepaTypa Kak Mepa
CpeaHel KHHEeTUYEeCKON SHEepruy TEIUIOBOro ABMKEHHs yacTull rasa. [llkana
reMriepatyp KenbBuHa. ['a30Bble 3aK0HBI. YpaBHeHHEe MeHieneeBa—
Knaneiipona. 3akon JlansroHa. M3omponecchl B neaabHOM rase ¢ MoCTOSTHHBIM
KOJIMYECTBOM BeliecTBa. [ padudeckoe nmpencTaBieHNue H30IpOIECCOB:
M30TepMa, U30X0pa, n30bapa.

Texnuueckue ycmpoticmea u npaKmuyeckoe npumeHenue: TepMOMeTp, 6apo-
METP.

/lemoncmpauuu

1. OmpiThl, AOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE BEIIECTBa, (HOTO-
rpapUUMOIICKYJT OPTaHUYECKUX COCTMHECHHI.

2. OnbiTel 0 AU y3UH KUAKOCTEH U Ta30B.
3.  Moaens OpOYHOBCKOTO JIBFKCHUS.
4. Mogenp onbita lllTepHa.

OcCHOBHBIE MOJOXKEHUS MOJIEKYIsIpHO-KuHeTH4Yeckoi Teopun (MKT), ux
onbITHOE 0O00ocHOBanme. Juddy3us. BpoyHoBckoe nBmkenue. Xapakrep
NBUKEHUS M B3aMMOJECICTBUS YacTHUL BelecTBa. Moenu cTpoeHus ra3os,
YKUIKOCTEN U TBEPMBIX TN U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX
Mojesnieil. Macca u pa3Mepsl MoJiekyln (aToMoB). KonmmdecTBo BeliecTsa.
[TocTrosiHHast ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u criocoObl e€ usmepenus. llkana
remriepatyp Llenscus.

Mopaenb uneanbHoro raza B MKT: yacTuiibl ra3a IBHKYyTCS XaOTHUECKUU HE
B3aWMOJICUCTBYIOT JIPYT C IPYTOM.

["a30BbIe 3akOHBI. YpaBHeHUE MeHnaeneeBa—KianeiipoHa.

AOcomroTHas TemriepaTtypa (mkana temneparyp KensBuna). 3akon JlansToHa.
M30mporneccrl B U1€aTbHOM T'a3e C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
['padryeckoe mpencTaBiIeHNe U30MPOLIECCOB: U30TEPMa, U30X0pa, u300apa.
CBsi3b MEX]y 1aBIICHUEM U CpEHEH KMHETUUECKOU dHEpPIruei mocrynareib-
HOT'O TEIJIOBOTO JABUKEHUS MOJIEKYJI MJI€aIbHOTO Ta3a (OCHOBHOE ypaBHEHHUE
MKT uneanbHOro rasa).

Cesa3b abcontomuol memnepamypsbt mepmMoOUHAMULECKOL CUCEMbl CO CPeO-
Hell KUuHemuyecKoul dHepaueti NOCIynamenibHo20 menjio8020 08UdNCeHUs eé
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0. OneIThI, [OKa3bIBAIONINE CYILIECTBOBAHNE MEKMOJIEKYIIIPHOTO

B3aUMO- JICHCTBUS.

6. Monens, nnrocTpupyroniasi Ipupoay AABJICHUS ra3a Ha CTEHKH COCYZa.
7. OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UEAIBHOTO rasa,
130-TIPOLIECCHI.

Yuenuueckuit sxcnepumenm, nabopamopusie padomoi

1. Omnpenenenne Maccol BO3/lyXa B KJIaCCHOM KOMHAaTe Ha OCHOBE U3Me-
peHNI00bEMAa KOMHATBI, JaBJICHUS U TeMIIepaTyphl BO3yXa B HEH.

2. HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMeTpaMU COCTOSIHUS pas3-
[PEKEH-HOTO rasa.

uacmuy.
Texnuueckue ycmpoiicmea u mexHoio2uieckue npoyeccvl: TepMoMeTp, Oa-
POMETD, noIyUeHUe HAaHOMAMepPUuaos.

Vlemoncmpayuu

Mosenu TBUKEHUS 4aCTHUI] BEIIEeCTBA.

Moienb OpOYHOBCKOTO JIBUKCHHSI.

\Buoeoponux ¢ 3anucvto peanbHo20 OPOYHOBCKO20 OBUNCEHUSL.

Juddy3us KuIKOCTEH.

Monens onbiTa llTepHa.

[ IpuTsxeHue MOJIEKYIL.

Moienn KpUCTAINTAYECKUX PEMIETOK.

Habuto1eHue 1 ucciae10BaHue U30IpOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npakmuxym Vccie-
Dosanue npoyecca yCmaHosleHus menio8020 PaeHOBeCUsl NPU MenioooMeHe
medicoy eopsiuetl U X0100HOU 8OO0

[H3yuenue uzomepmuueckoeo npoyecca (PeKoMeHO08aHO UCNONIb308AHUE
yugposoil 1abopamopuu).

\U3yuenue uzoxoprozco npoyecca. Mzyuenue uzobapnozo npoyecca.

[Iposepka ypasneHus coCMmosiHus.

3.2 OcHoBbl TepmoauHamMuku (10 yacos)

3.2 OcHoBbI TepMoguHaMHKH (20 yacoB)

TepMoauHaMuueckas cucteMa. BHyTpeHH: SHEPIrUs TEPMOAMHAMUYECKON
CUCTEMBI U c11oco0bl €€ n3mMeHnenus. KonnuectBo TerioTs! U pabora. BayT-
PEHHsIA DHEPIUs OJTHOATOMHOI'O MI€aJIbHOIO ra3a. Buael Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3JIyYEHHE. Y IeJIbHAs TEINIOEMKOCTh Be-
niectBa. KonMuecTBO TENIOTHI IPH TEIJIONEpEAAYE.

[TonsTie 06 anuadbaraom nporuecce. [lepBolit 3akoH TepMoanHaMuku. [1pu-
MEHEHHE IepBOro 3aKOHa TEPMOJIMHAMUKH K u3omnporeccam. [ papudeckas
WHTEpIIpeTalys paboThl rasa.

Bropoii 3akoH TepmoarHamMuku. HeoOpatuMocTh MpoLeccoB B MpUpoIe.
TerioBbie MamuHbl. [IpuHIUIIBL JEeHCTBUS TEeTI0BbIX MaluH. [IpeoOpa3zoBanus
bHepruu B TeruioBbix MamnHax. KIIJ terosoit mamunsl. [{ukin Kapho u ero
KIIJI. Dxonoruueckue mpodseMbl TEMI0IHEPTETHKH.

Texnuueckue ycmpoticmea u npaKkmuyeckoe npumeHenue: ABUraTeib BHyT-
[PEHHETO CropaHusi, ObITOBOM XONOAWIBHUK, KOHAUIIMOHED.

/lemoncmpayuu

Tepmoounamuueckas (T/) cucmema. 3a0anue enewnux ycnosuti ons T/] cu-
cmembl. Bnewnue u enympennue napamempul. Ilapamempuor T/ cucmemor kax
CpeoHUe 3HAUeHUs 8eIUYUH, ONUCLIBAIOWUX e€ COCTOAHUE HA MUKDO-
CKONUYECKOM YposHe.

Hynegoe nauano mepmoounamuxu. Camonpoussonvnas peraxkcayus T/ cu-
cmembl K mensiogomy pagHo8ecuio.

MoJenpb 11eaIbHOTO ra3a B TEpPMOIMHAMHKE — CUCTEMa YpaBHEHUH: ypaB-
HeHue MenneneeBa—KnanelipoHa v BeIpaK€HHE U1 BHYTPEHHENH SHEPTUU.
Y CII0BUSI IPUMEHUMOCTH 3TOM MOJIENN: HU3Kask KOHLIEHTPAIHs YacTHULI, BbI-
COKHE TeMIlepaTypsl. BeipaskeHue Uit BHYTPEHHEH SHEPTUH OJTHOATOMHOTO
1/1eaIbHOTO ra3a. Kesasucmamuueckue u necma
muuecKue npoyeccoi.

OneMeHTapHas paboTa B TepMOJMHAMUKE. Brrurcnenne paboTel 1o rpaduky
mporecca Ha pV-auarpaMmme.

Tensonepenaya Kak cnocod u3MeHeHus: BHyTpeHHei snepruu T/] cuctembl
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1. N3menenne BHyTpeHHEH YHEPTUH Tejla MPU COBEPIICHUH paOOTHI:
BBLIET IPOOKHU M3 OYTHUIKU MOJI ACHCTBUEM CKATOTO BO3/yXa, HarpeBaHUE
p(dupa BIaTyHHOU TpyOKe MyTéM TpeHUs (BUICOAEMOHCTPAIINS).
2. H3meHeHne BHYTpEHHEH dHepTruu (TeMrepaTypsl) Telia Mpy TEeTIo-
nepe-nave.
3. OmebIT Mo anabaTHOMY PACIIUPEHHUIO BO3AyXa (OMBIT C BO3IYIIIHBIM
OT- HUBOM).
4. Mopenu napoBOi TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHHUS, PeaK-
TUB-HOT'O JIBUTATEJIsl.
Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot
1. 3mepenue yenbHOM TEIIOEMKOCTH.

0e3 coBepieHus paboThl. KoHBeKIus, TEMIONPOBOIHOCTD, H3ny4deHue. Ko-
TUYECTBO TEIUIOTHI. TerIoEMKOCTh TeNa. YoenvHas u MOAApHas menio- ém-
kocmu eewjecmsa. Ypaeuenue Maitiepa. Y ienbHasi TEIJI0Ta CTOPAHUS TOTLINBA.
PacuéT KoaMuecTBa TEIIOTHI pH Teruionepenade. [loustre 06 aanadbarHom
nporuecce. [lepBrliif 3aKoH TepMoaguHaMuKU. BHyTpennsis sneprust. KonuuectBo
TEIUIOTHI U paboTa Kak Mepbl U3MEHEeHUs BHyTpeHHel sHeprun T/l cuctemsl.
BTopoii 3aKk0H TepMOJAMHAMUKH ISl PABHOBECHBIX MPOIIECCOB: Yepe3 3aJaHHOE
paBHOBecHOE cocTostHue T ]l cucTeMbl MPOXOUT €AMHCTBEHHAS aanabara.
AOcomoTHas TemnepaTtypa. Bropoii 3aKoH TepMOAMHAMUKY J1JIs1 HEpaB-
HOBECHBIX IIPOLIECCOB: HEBO3MOKHO IE€PENATh TEIUIOTY OT 0OJIEE XOJIOAHOIO
Tena k Oosiee HarpetoMy Oe3 komrencanuu (Kiaysuyc). Heo6patumocTtsb
[IPUPOIHBIX ITpoueccoB. [IpuHIMIBI AeHCTBUS TEIIOBBIX MAIIMH.

KII/. Makcumanbnoe 3nauenue KIIJI. [ukna KapHo. Dkomoruyeckue acleKThl
MCIIOJIb30BAaHMS TEIJIOBBIX JABUTAaTENeH. TernoBoe 3arpsa3HeHNe OKPYKaroIen
CpEIIbI. Texuuueckue ycmpoti
Ccmea u mexHo102uyecKue npoyeccovl: X0I0WIbHUK, KOHAUIMOHED, AU3EIbHbIN
1 KapOIOpaTOPHBIA IBUTATEIH, NAp08as mypouHa, noayienue C8epXHUIKUX
memnepamyp, Ymuausayus « Mensiogvlix» 0mxo008 ¢ UCHOIb308aAHUEM
mMensi06020 Hacoca, ymuiuzayus 6U00peaHu4ecKk020 monausa 0 blpabomxu
«mennogoiy u snekmposrepauu. /lemoncmpayuu

1. 3menenue TemnepaTypbl IpH aJuabaTHUECKOM PACHIMPEHUH.

2. Bo3nymrHoe OTHHBO.

3. CpaBHEHHE y/IEIbHBIX TEMJIOEMKOCTEN BEILIECTB.

4. CriocoObl U3MEHEHHs BHYyTPEHHEN SHEPTuu.

5. UccnenoBanue annabaTHOrO mporiecca.

6. KomnviomepHule MoOenu meniogvix ogueameriell.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomet, npakmuxkym

1. U3mepenue yaenbHOU TeIIOEMKOCTH.

2. Hccneoosanue npoyecca oCmul8anus 6eujecmad.

3. Uccnedosanue aouabamnozo npoyecca.

4. H3yuenue 63aumocea3Uu IHeP2UL MENCMONEKYIAPHO20 83AUMOOCUCMBUSL U
memnepamypbi KUneHus HCUOKOCmel.

3.3 ArperaTtHbie cocTosiHUS BeniecTBa. Da3oBbie epexoibl (5 yacoB)

3.3 ArperaTtHbie cocTosiHUs BemecTBa. DazoBbie nepexo bl (14 yacon)

[TapooOpazoBanue u KoHaeHcaus. Vicnapenue u kunenue. AGCONMIOTHAs U

Hap006pa3OBaHHe 1 KOHACHCAIUs. I/IcnapeHHe U KMIIEHUE. Y IeIbHas
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OTHOCHUTEJIbHAS BIIAXKHOCTh BO3/lyXa. HachlmeHHslil nap. Y nenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JaBJICHUS.
Teépnoe Teno. Kpucramnmueckue u amopdusbie Teaa. AHU30TPOINS CBOWCTB
kpuctauioB. XKunkue kpuctaiuisl. CoBpeMeHHbIe MaTepualibl. [1naBnenue u
KpucTaJIM3anus. Y ieibHas Teriora miasineHus. Cyonuma- nus.

YpaBHEHHE TEIJIOBOTO OanaHca.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue: TArpoOMeTp U NCH-
XPOMETP, KaJJOPUMETP, TEXHOJIOTUH MOJIYYCHHS] COBPEMEHHBIX MaTEpHU-aJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

/lemoncmpayuu

CBoiicTBa HACHIIICHHBIX MAPOB.

Kunenue npu moHW>KEHHOM JaBICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGimotenne HarpeBaHus ¥ IIABICHHUS KPUCTALUTHYECKOTO BEIICCTBA.
. JleMoHCTpaIus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nadopamopnusie pabomut

1. 3mMepeHne OTHOCUTEIbHON BIQKHOCTH BO3IyXa.

N

TeIJI0Ta mapooOpa3oBaHMsI.

HacpllieHHbIe M HEHACHIIIEHHBIE Napbl. KauecTBeHHast 3aBUCUMOCTD ILIOT-
HOCTHU U JaBJICHUS HACBIIICHHOTO ITapa OT TEMIEPATyphl, UX HE3aBUCUMOCTb OT
00BEMa HACHIILIEHHOTO TIapa. 3aBUCUMOCTh TEMITEPATypPhl KUTICHUS OT
TaBJICHUS B )KUIKOCTH.

BiaxHOCTh BO3ayXa. AOCOIIOTHAS U OTHOCUTENbHASL BIAXXHOCTh. TBEpHOE
teno. Kpucramiuueckue u amopdHsbie Tena. AHU30TPONHS CBOWCTB KpUCTAII-
noB. [InaBnenue u Kpuctau3anus. Y aeiabHas Temiora miasinenus. Cyonu-
Marusl.

Vlecpopmayuu meépooeo mena. Pacmscenue u cocamue. Cogue. Mooyns
FOnea. Ilpeden ynpyeux oegopmayuii.

Tennosoe pacuupenue s’cuoxocmetl u meépovix mej, 00bEMHOE U TUHEUHOE
pacuuperue. AneapMOHU3M MENJI08bIX KOJEOAHUL Yacmuy euecmeaa KaxK
NpUYUHA MEN08020 PACUUPEHUsl mell (Ha KaYyecmBeHHOM YPOsHe).

[ Ipeobpazosanue sHepeuu 6 hazosvix nepexooax. Ypasnenue meniogoeo
banamuca.

[ losepxnocmuoe namsicenue. Koaghguyuenm nosepxHocmno2o HamaiceHusl.
Kanunnapnuie senenus. [lasnenue noo ucCKpugiéHHou no8epxHoCcmoio
orcuokocmu. @opmyna Jlannaca.

Texnuueckue ycmpoucmea u mexHon02U4ecKue npoyeccsyl: XKUJIKue KpUcTalbl,
COBPEMEHHBIE MaTEPHUAIBL.

lemoncmpayuu

TeruioBoe pacmmpenue. CBolicTBa HachIEHHBIX TapoB. Kunenne. Kunenune
[pU TOHM>KEHHOM JIaBJICHUH.

H3mepenue cuvl n0BepXHOCMHO20 Hamsaxcenuss. Onvimul ¢ MbLIbHbLIMU
NIEHKAMU.

Cmayusanue. Kanunnapuule sgnenus. Mooenu HeHbIOMOHOBCKOU HCUOKOCTU.
CriocoOsl n3MepeHus BiakHOCTU. VccrieqoBaHe HarpeBaHus U TUIaBJICHUS
KPUCTAJJINYECKOIO BELIECTBA.

Buowt oechopmayuii. Habnooenue manvix oepopmayuti. Yuenuueckuii
9IKCnepumenm, 1adopamopuvie padomsl, npakmuxym Hzyuenue 3axo-
HOMepHOCmell UCNAPeHUs HCUOKOCTEIL.

H3mepenue yoenbHOU meniomol niasieHus ibod.

[H3yuenue ceoticme HaACbIWEHHbIX NApo8s.

22




3mepenne abCcoMOTHOM BIAXKHOCTH BO3/IyXa U OIlEHKAa MacChl TapoB B
ITOMCIICHHUH.

U3mepenue koappuyuenma nosepxHoCmHo20 HAMANCEHUs.

Uzmepenue mooyas FOnea. Hccnedosanue 3agucumocmu degpopmayuu pe3u-
H06020 00pA3Ya OM NPUTLONHCEHHOU K HeMY CUJIbL.

Tewma 4. DiekTpoauHaMuka (22 Jaca)

Tema 4. DnekTpoanHaMuka (54 Jaca)

4.1 Dnekrpocratuka (10 yacon)

4.1 Dnektpuueckoe nose (24 yaca)

DNeKTpU3aLus Tell. DIEeKTpUIecKuil 3apsa. J(Ba BU1a 3JIEKTPUUECKUX 3apSAI0B.

[[poBOTHUKY, TUAJIEKTPUKH | ITOTYITPOBOJIHUKHU. 3aKOH COXPAHCHUS
PIIEKTPUUECKOTO 3apsijia.

B3anmopeiictBue 3apsanoB. 3akoH Kynona. TouedHslil 3neKTpuyecKuii 3apsia.
DrekTpuueckoe mosie. Hanpsok€HHOCTh anekTpudeckoro mojs. [Ipuaiun

DJIeKTpU3alus Tel U e€ MPOosIBICHUs. DIeKTpuyecKuid 3apsia. [IBa Bua
HIIEKTpUYECKUX 3apsAa0B. [IpOBOIHUKY, TUINEKTPUKH U TOTYIIPOBOIHUKH.
DJIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsi. 3aKOH COXPAaHEHUS IEKTPUIECKOTO
3apsija.

BsaumopeiictBue 3apsoB. Toueunsie 3apsabl. 3akoH Kynona. Dnekrpudeckoe

CYHICPIIO3UINU IJICKTPUICCKUX ITOJICH. JInaumn HAaIMpsKCHHOCTHU 3JICKTPHUYCCKOIO\one. Ero ﬂeﬁCTBHe Ha BJIEKTPUYECKUE 3aps/Ibl. HaHpH)KéHHOCTL JIEK-

10JISL.
Pabota cui anekrpocratuyeckoro nois. [lorennuan. PasHocTs moTeHIMANOB.
[IpOBOJHUKY U TUANEKTPUKH B BIEKTPOCTATUYECKOM MoJie. JAu3aeKkTpuieckast
[IPOHULIAEMOCTb.
DnexkTpoéMKocTh. KoHneHcaTop. Di1eKTpOEMKOCTD IIII0CKOI0 KOHAEHCa-Topa.
DHEprus 3apsHKEHHOr0 KOHAEHCATOPA.
Texnuueckue ycmpoucmea u npaxmuieckoe npumeneHue: NEKTPOCKOII,
PIIEKTPOMETP, IIEKTPOCTATHUECKAs 3alUTa, 3a3eMJICHHE dIIEKTPOIPUOOPOB,
KOHJICHCATOp, KOIMPOBAJIBHBIN anIapar, CTpyHHBIN IPHUHTEP.
/lemoncmpayuu
Y CTpOUCTBO U MPUHIUIT ACUCTBUS IEKTPOMETPA.
B3aumoaeicTBue HadIEeKTPU30BAHHBIX TEIN.
DNEeKTPUUYECKOE TOJIE 3apSKEHHBIX TEll.
IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.
DJIEKTpOCTaTUYECKAs 3alUTa.
JIMBIIEKTPUKY B 3JIEKTPOCTaTUYECKOM TIOJIE.
7. 3aBI/ICI/IMOCTB 3JEKTPOEMKOCTH TUIOCKOTO KOHIEHCATOPa OT IIJIOMAIN
[UIACTUH, PACCTOSHUS MEXAY HUMH U JUAIIEKTPUUYECKON IPOHUIIAEMOCTH.

8. Dueprus 3apsHKEHHOTO KOHIIEHCATOpA.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut
1. I3amepenue a1eKTpoEMKOCTH KOHAEHCATOPA.

oM E

Tpuueckoro nosi. IIpoOusblit 3apsa. JInHum HanpsKEHHOCTU AJIEKTPUUECKOTO
oJist. OTHOPOJIHOE JIEKTPUUYECKOE TIOJIE.

[loTeHIMaIBbHOCTh AJIEKTPOCTATUYECKOTO 110JIsl. Pa3HOCTh MOTEHIIMAJIOB U
HarpsbkeHue. [loTeHnuanbHas 3Heprus 3apsAa B 3J1€KTPOCTATUUECKOM I10JI€.
[loTeHnnan 3neKTpocTaTHuecKoro nojs. CBa3b HANPSHKEHHOCTH OIS U
Pa3HOCTH MOTEHIUANIOB JUIS 3JIEKTPOCTATUYECKOI0 OIS (KaK 0JJHOPOTHOTO,
TaK ¥ HEOJTHOPOHOTO).

[ [pyHIMI Cynepno3UIUH dJIEKTPUUECKUX MOJIEH.

[lone moueunoeo 3apsoa. [lone pasnomepro 3apscennou cghepul. Ilone pas-
HO- MEPHO 3apsdCceHH020 No 00vbémy wapa. llone pagnomepHo 3apsadrHceHHOU
beckoneunou niockocmu. Kapmunul 1unuti HAnpAXCEHHOCMU SMUX nNoaell u
DKEUNOMEHYUANbHBIX NOBEPXHOCTEU.

[IpOBOAHMKY B 3JIEKTPOCTATUYECKOM M0JIE. Y CIIOBHE PABHOBECHS 3apsJIOB.
/IM3IIEKTPUKH B 2JIEKTPOCTaTUYECKOM IT0JIE. J{ManeKTpuyecKas IpoHuliae-
MOCTb BEILIECTBA.

Konaencarop. 1eKTpOoEMKOCTh KOHIEHCATOPa. DJIEKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCAaTOpa.

Ilapannenvnoe coedunenue konoencamopos. Ilociedosamenvroe coeounenue
KOHOeHcamopog. JHEPTUA 3apsKEHHOT0 KOHAEHCATOopa.

V[suoicenue 3apanceHHol Yyacmuysbl 8 0OHOPOOHOM dNeKmpudeckom none. Tex-
HUYecKue yCmpoucmea u mexHoi02uieckue npoyeccyl: SIEKTPOCKOI, IIEKTPO-
METp, IIEKTPOCTATHUYECKAasl 3alIUTa, 3a3€MJICHUE ICKTPONPHOOPOB,
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KOHJIEHCATOPBI, cenepamop Bawn oe I'paaga.

lemoncmpayuu

Y CTpONCTBO M MPUHIUIT JEUCTBUS SJIEKTPOMETpA. DIEKTPUUECKOE TOJIE 3a-
PSOKCHHBIX [MAPUKOB. DIEKTPUUECKOE MOJIE IBYX 3aPSKCHHBIX IUIACTHH.
IMooenv anexkmpocmamuueckoeo eenepamopa (Ban oe I'paadgha).

[IpOBOAHHKY B 3JIEKTPUYECKOM TI0JIE. DIIEKTPOCTATHYCCKAS 3aAIHTA.
Yempoticmeo u Oeticmeue kondencamopa nOCMOSIHHOU U NEPEMEeHHOU EM-
Kocmu.

3aBHUCHUMOCTD 3JIEKTPOEMKOCTH TIOCKOTO KOHIEHCATOpa OT IUIOIIAIU TUIaCTHH,
PaCcCTOSTHUS MEXY HUMH U JUAJICKTPHUECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOTO OIS 3apsHIKEHHOT0 KOHASHCATOPA.

3apsoka u pa3psoka KOHOEeHCamopa uepes3 pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym Oyenka
CUTT 83AUMOOCUCMBUSL 3APANCEHHBIX MEL.

\Habniodenue npespawjeHus sHepuu 3apsiceHH020 KOHOEHCamopa 8 IHeP2UI0
U3TTYYeHUS

ceemoouooa. Mzyuenue npomexanusi moxa 6 yenu, cooepaicaujeli KOHOeHca-
mop. Pacnpedenenue paznocmu nomenyuanog (Hanpsaxicenus) npu nocieoosa-
mejibHOM coeOuHeHUuU

KoHOeHcamopos. Hccnedosanue paspsioa KoHOeHcamopa uepes pesucmop.

4.2 TloctosiHHBIN 3nekTpuueckuil ToK. Toku B pa3HbIX cpenax (12 yacoB)

4.2 TlocTostHHBIN dNIeKTpUIecKHil TOK (24 yaca)

DJIEKTPUUYECKHI TOK. Y CIOBUS CYILIECTBOBAHMS 3JIEKTpUUecKoro Toka. Mcrou-
HUKH ToKa. Cuita Toka. [TocTOsTHHBIN TOK.

Hanpsoxenue. 3akon OMa a1 ydacTka LEIu.

DIIEKTPUYECKOE CONPOTUBIICHUE. Y JEIBHOE CONIPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapAIIENIBHOE, CMEIIAHHOE COCIMHEHNE IPOBOAHUKOB.
Pabota anekTpudeckoro Toka. 3akoH Jxoyns—IJlenna. MomHoCTh 2Jiek-
TPUYECKOTO TOKA.

JIC 1 BHyTpEeHHEE COMPOTUBIEHUE HCTOYHHMKA TOKa. 3aKoH OMa JiJ1s1 MoJI- HOU
(3amMKHYTOM) 2nekTpuueckoi nemu. KopoTkoe 3aMbIKaHue.

DIIEKTPOHHAs TPOBOJUMOCTB TBEPABIX METAIOB. 3aBUCUMOCThH COTIPOTHB-
JIEHUsI METAJUIOB OT TeMneparypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYecKUi TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

Cuna toka. IlocTostHHBIN TOK. Y CIOBUS CYIIECTBOBAHUS OCTOSIHHOTO
hiiekTpuueckoro Toka. Mcrounuku Toka. Hampsoxkenune U u D/1C E. 3akon Oma
TS y4acTKa LEeMu.

DJEKTPUUECKOE COIPOTUBIIEHUE. 3aBUCUMOCTb COITPOTUBIIEHHS OJHOPOIHOTO
[TPOBOJAHKKA OT €T0 JJUHBI U TUIOIIAIU MOMEPEYHOTO CEYSHHUSI.

Y 1ebHOE CONPOTUBIIEHUE BELIECTBA.

[TocnenoBarenbHOE, MapatieIbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.
PacuéT pa3BeTBIEHHBIX EKTpUUecKux ueneil. /Ipasuna Kupxzoga.

Pabota anektpudeckoro Toka. 3akoH J[xoyns—IleHna.

MOIIHOCTb JIEKTPUUECKOTO TOKA. 1ennoeas MouHoCmy, GblOeseMds Ha
pesucmope.

OJ1C u BHYyTpEHHEE CONPOTUBIIEHUE UCTOYHHUKA TOKA. 3aKoH OMa 715 ITOJIHON
(3aMKHYTOI) 2JIEKTpUUIECKOM 11enm. MOIIHOCTh HCTOYHHKA TOKA.

24




[TonynpoBoguuku. CoOCTBEHHAs U MPUMECHAsi IPOBOJAUMOCTH MOJIYIPO- BOJ-
HUKOB. CBolicTBa p—N-niepexonaa. [lomynpoBoIHUKOBEIE MPUOOPHI. DIEKTPHU-
YECKHUI TOK B pacTBOpax M paciuiaBax 3JE€KTPOJMUTOB. DIIEKTPOIUTHYECKAs
nuccoranus. DIEeKTPOIIn3.
DJIEKTPUUECKUH TOK B razax. CaMoCTOSITEIbHBIN U HECAMOCTOATENIbHBIN pa3psl.
Monnus. [Inazma.
Texnuueckue ycmpoucmea u npaxmudeckoe npumereHue . aMInepMeTp, BOJb-
TMETp, PEOCTAT, UICTOUHUKH TOKA, dJICKTPOHATPEBATEIbHBIE TIPUOOPHI,IIICK-
TPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHMUS, BAKYYM HBIH AHO/,
TEPMHCTOPHI ¥ POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.
lemoncmpayuu
1.3mepenne cuiibl TOKa U HAMPSHKEHUS.
2.3aBUCHUMOCTh COIPOTUBICHUS [IMIUHAPUIECKUX TPOBOJHUKOB OT
JUTMHBI, TJIOIIAIU TIOTIEPEYHOT0 CEUCHHS U MaTepuara.
3.CMelianHOe COeIMHEHUE MPOBOIHUKOB.
4.  Ilpsamoe uzmepenue IJC. KopoTkoe 3aMbIkaHuE raibBaHUUYECKOIO JIe-
MEHTa U OLICHKAa BHYTPEHHETO COIPOTUBIICHHUS.
5.  3aBHUCHMOCTbH COMPOTHUBIICHUS METAJIOB OT TEMIIEPATYPHI.
6.[IpoBOAMMOCTH DIIEKTPOIUTOB.
7.VckpoBoii pa3psii ¥ IPOBOJIMMOCTb BO3/1yXa.
8.O1HOCTOPOHHSIS IPOBOAUMOCTD TUOJIA.
Yuenuueckuii sxcnepumenm, nabopamopnsie padomot
1. V3yueHue cCMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.
2. Wzmepenne DJ]C HCTOYHMKA TOKA M €TO BHYTPEHHETO CONPOTHBIICHUS.
3. HaGmronenue anektponusa.

KopoTkoe 3aMbIkaHue.

[Konoencamop 6 yenu nocmosiHH020 moxa.

Texnuueckue ycmpoucmea u mexHoao2uiecKue npoyeccyl: aMInepMerp,
BOJITMETP, PEOCTAT, CYETUUK MIEKTPUUECKOU SHEPTUMU.

lemoncmpayuu

M3mepeHne CUIlbl TOKa U HapsSHKEHUS.

Hccnedosanue 3asucumocmu CUbl MOKA OM HANPA®CEHUSA O pe3ucmopa,
1amMnbl HAKATUBAHUS U CEEMOOU0OA.

3aBUCUMOCTD COMPOTUBIICHUS HIUIUHAPUYECKUX TPOBOJHUKOB OT JITMHBI,
101111 IIOTIEPEYHOI0 CEUEHUS U MaTepHraa.

\Hccnedosanue 3as8ucumocmu CUbl MOKA OM CONPOMUBTIEHUsS. NPU NOCMOSIH-
HOM HANPAJICEHUU.

[Ipsimoe nzmepenue IJ]C. KopoTkoe 3aMblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIEHUS. Cnocobbl coeduneHus ucmo4nuKos
moka, I/{C bamapeil.

Uccnedosanue paznocmu nomeHyuanios Mexicoy noaocamu UCMoYHUKa moka
om Cuibl MoKa 6 yenu.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKkmuxKym
[Hccnedosanue cmeuianHo2o coeOuHeHUs: pe3ucmopos.

U3mepenue yoenbnozco conpomugnenust npo80OHUKOB.

Hccnedosanue 3a8ucumocmu CUbl MOKA OM HANPSHCEHUA 01 1AMNbL HAKAIU-
BAHUSL.

Yeenuuenue npedena usmepenus amnepmempa (6onommempa). smepenue
J1C 1 BHyTpEHHETr0 CONMPOTHUBIICHUS HICTOYHUKA TOKa. Mccriedosanue
sasucumocmu 3/[C eanveanuueckozo s1emeHma om epemen npu KOpomKom
BaMbIKAHUU.

Hccnedosanue pazHocmu nOmeHYUaI08 MeHcoy NOA0CAMU UCTOYHUKA MOKA
om cuvbl moxa 6 yenu.

Uccnedosanue 3a8ucumocmu noJ1e3HOtU MOWHOCMU UCIOYHUKA MOKA OM CUJIb
moxa.

Habro1eHue 25eKTposn3a

4.3 Toku B pa3HbIX cpenax (6 yacoB)

JJIEKTpUUECKasi IPOBOAUMOCTD Pa3JIMYHBIX BELECTB. DIEKTPOHHAS IIPO-
BOJAMMOCTb TBEPJBIX METAJUIOB. 3aBUCUMOCTH COITPOTUBJICHHS METAJJIOB OT
remneparypbl. CBEpXIPOBOAUMOCTD.
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DIIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyykoB. [Tomy-
poBoAHUKU. COOCTBEHHAs U MPUMECHAS POBOIUMOCTD MOJIYIPO- BOJHUKOB.
CaoiicTBa p—Nn-nepexoxaa. [TomympoBoIHUKOBEIE MPUOOPHL. DICKTPUUECKUN
TOK B DJIEKTPOJIUTAX. DJICKTPOIUTUYECKAS AUCCOIUAIINS. DIEKTPO- JIU3.
3axonbl Dapazest 1Sl JEKTPOIU3a.

DNEeKTpUYECKUM TOK B razax. CaMoCTOSATENbHbIN U HECAMOCTOSTEIbHBIN
pa3psn. Pa3nnuHblie TUIIBI CAMOCTOATENBHOIO paspsaaa. Monnus. [1nazma.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue: razopa3psaHble
TaMIIbl, 2JIEKTPOHHO-ITy4eBast TPYOKa, MOTYITPOBOIHIUKOBBIC TPUOOPHI: U0,
TPaH3UCTOP, POTONNOA, CBETOMOI; TalIbBAHUKA, pAaPUHUPOBAHUE ME]IH,
BBITIJIABKA AJTFOMUHUS, DJIEKTPOHHAST MUKPOCKOTIHSI.

VIemoncmpauyuu

3aBHCHMOCTD COTIPOTUBIICHUS METAJUIOB OT TemrepaTypsl. [IpoBoarMocTh
HIIEKTPOJIUTOB.

3axonvl anexkmponuza Papaoes. Hckposou paspsao u nposooumMocms 6030yxd.
CpasHenue npo8oouUMocmu Memaiios u nOAYNPOBOOHUKOS.

OAHOCTOPOHHSISI TPOBOJUMOCTD AMOA.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, npaKmuKym
Habitoienue snextponusa. Msmepenue 3apsoa o0nosaienmuo2o uona. Hc-
C1ed08amnUe 3a8UCUMOCTNU CONPOMUBIEHUS MEePMOPe3UCOopa Om mem-nepa-

mypboi.
CHamue 8016m-amnepHoU XapaKmepucmuxku 0uood.

OUBNYECKHWM ITPAKTUKYM (16 yacos)

Cnocobvl usmepenus pusuLecKux 6eIUdUH ¢ UCNOIb30BAHUEM AHANO0208bIX U
UUDPOBBIX UIMEPUMETLHBIX NPUOOPOE U KOMNLIOMEPHBIX OAMYUKOBLIX CU-
cmem. Abcontomuvlie u OMHOCUMENbHbIEe NOZPEULHOCIU USMEPEHUL DUUYeCKUX
senuuun. Oyenka epanuy nocpewHocmel.
I Iposedenue KoceeHHbIX UsMepeHull, UCCIe008aAHUL 3a8UCUMOCTel PU3ULEeCKUX
BeIUYUH, NPOBEPKA NPEONONACEHHBIX 2Unomes (6b100p U3 pabom, ONUCAHHLIX 6
memamu4eckux pasoenax « Yuenuueckuil sxcnepumenm, 1a00pamopHvle
abomul, NPAKMUKYMY).

Peseps (2 gaca) Peseps (10 gacos)
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TemaTnueckoe miianupoanue kypcal( kiace

ba3oBbIil ypoBeHb (2 yaca)

YT1yOJICHHBIH YPOBEHH (5 4acoB)

HUYecKoro aemkeHus. Cucrema orcuéra. TpaekTopusl.
[TepemeriieHre, CKOPOCTh (CPEIHsS CKOPOCTH,
MIHOBCHHAsI CKOPOCTh) U YCKOPEHUE MaTepUAIbHOM

TOYKH, UX MMPOCKIIMHU HA OCHU CUCTCMbI KOOpAWHAT.

Kon-so [Tema: ®u3uKa M MeTOAbI HAYYHOT0 MIO3HAHUSA 2/59 Koi-Bo
JacoB JacoB
1 duzrka — Hayka o npupoje. Hayunbie MeTobI mo-
3HAHUS OKpY»Karoliero mupa. Poib sxcriepumenTa u
TEOpUU B IIPOILIECCE MMO3HAHUS TPUPOJIBI. DKCIIEPUMEHT
B ¢pusnke. MonenupoBanue pU3NUECKUX SBICHUNA U
[IPOLIECCOB.
JlemoHcTpauuu 1. AHanoroBbie U HUPPOBBIE U3Me-
UTEJIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYHKH.
1 Hayunbie runoressl. @u3nueckre 3aKOHbI U TEOPUH.
[ paHu1Ibl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[Tpunimn coorBeTcTBUA. Ponb 1 MecTo pu3uKu B
(opMUPOBAHUN COBPEMEHHOM Hay4YHOI KapTUHbI
MUPa, B TPAKTUYECKON AEITEIbHOCTHU JIOACH.
Cnocobul uzmepenus usudeckux 6eauyul (AHAI0208ble U Yudposvle usmepu- 1
menbHble NPUOOPbL, KOMNBIOMEPHBLE damuuKogvle cucmemsl). Iloepewnocmu u3-
Wepenull huzuieckux eerudut (AOCOIOMHAsL U OMHOCUMENbHAS).
Moodenupoeanue ghusuveckux sS61enutl u npoyeccos (MamepuaibHas mouka, ab- |1
CONIIOMHO MBEPAOe Meno, UOEAIbHASL HCUOKOCMb, UOeAbHbIU 2a3, MOYeUH bl 3d-
510).
1
Vlabopamophas paboma: H3mepenue cuivl moka u HanpaxiCceHusi 8 yenu nocmo-
SIHHO20 MOKA NPU NOMOWU AHATI0208bIX U YUDPOBLIX USMEPUMENbHBIX NPUOOPOS.
Tema: Mexanuka  18//354
Kunematuka 4/10u
1 Mexanndeckoe qBrkeHrue. OTHOCUTENIBHOCTh MEXa-
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CJ105)KeHNE IEPEMEILICHHI U CII0KEHUE CKOPOCTEH.
PaBHOMEPHOE U PABHOYCKOPEHHOE IIPSIMOJIMHEWHOE
nBrxkeHue. ['paduku 3aBUCMMOCTH KOOPAMHAT, CKO-
POCTH, YCKOPEHUS], IyTHU U IEPEMELICHUS MaTepPH-
QIbHON TOYKU OT BpeMeHH. CBOOOAHOE MaieHue.

'Y ckopeHue cBOOOIHOTO MaICHHUS.

/[eudicenue mena, 6POUEHHO20 NOO Y2IOM K COPUZOHMNY..

3asucumocms KoopouHam, cKOpOCMU U YCKOPEHUS MAMePUAIbHOU MOYKU OM
spemenu u ux epaguxu

Pewenue 3a0au no meme «/{8u.oxcenue meaa, OpouenHo2o noo yeiom K 2opu-
30HmMY. »

KpuBosinHeiiHoe ABUKeHHeE. J[BuKeHne MatepuaibHON
TOUYKH 110 OKPY>KHOCTH C IOCTOSIHHOW 110 MOAYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAsI CKOPOCTb.
[lepuon u yactorta obpaieHus. LlenrpocTpemurenbHoe
YCKOpEHue

JlaboparopHas paboTa: 3yueHne HepaBHOMEP- HOTO
NIBUYKEHHUSI C LIETIBIO OINPEIEIIEHUs] MTHOBEHHOMU
CKOPOCTH.

. [[enmpocmpemumenvroe (HOpManbHoe), KacamenbHoe (MaHeeHYuaibHoe) U noj-
HOe YCKOpeHue MamepuaibHoUu moyky

Pewenue 3a0au. Camocmoamenvras paboma.

Vlabopamophas paboma: Hccnedosanue 3a8UCUmMocmu nepuooa oopaujenuss Konu-
YecK020 MAsMHUKA Om e20 napamempos

uHamMuka 7/1049+

[ IpuHuun oTHOCUTENBHOCTH ['anunes. IlepBslii 3aKk0H
HproTona. HepumanpHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [IpuHIun cynepno3unuu Cuil.
Bropoii 3akoH HbroTOHA /1711 MaTEpUAIIBHON TOYKHU.
Tpernii 3akoH Hpr0TOHA 151 MAaTEpHAIIBHBIX TOYEK

Heunepyuanvusie cucmemvl omcuéma (onpeoenenue, npumeput). Bec mena, osu-

HCYULECOCA C YCKOPEHUEM
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Cratuka (1 uz 4) Cnoowcenue cun, npuiod’ceHHbIX K MEEPOOMY Mey.

Craruka (2 u3 4) L{enmp msascecmu mena.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepsas
KOCMHYECKasi CKOPOCThb

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

IKBUBAIEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACCHl. 3A8UCUMOCTb YCKOpe-
HUS C60000H020 NAOEHUsSL OM 8bICOMbL HAO NOBEPXHOCBIO NAAHEMbL U OM 2e02pa-
uueckoil wiupomol. Jlsusicenue HebeCHbIX mei U ux cnymuuxos. 3akonvl Kennepa.

Vlaenenue. ' uopocmamuuecxoe dasnenue. Cuna Apxumeoa

\Peuwierue 3a0ay o meme « ,ZZMHCZMMKCI))

Tpenne. Buapl TpeHus (IOKOsI, CKOJIBKEHUS, KAYSHUS).
Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIbKEHHUS M crila TpeHust mokosi. Koaddurment
TPCHUS. Cuita COIMPOTUBJICHUA ITPU ABUXKCHUU TCJIA B
PKUJIKOCTH WJIM Tas3e.

[TocTynaTensHOE U BpalllaTeIbHOE JBIKEHUE a0Co-
JIFOTHO TBEPJIOTO TENA.

MOMEHT CHJIBI OTHOCHUTEIIBLHO OCH BpateHus. [1nedo
CUJIbL. Y CJIOBUSI PABHOBECHS TBEPAOTO TEIIA.

(Cratuka 3 u3 4) Ycemotiuusoe, neycmotuiuugoe, bespaznuunoe pasnosecue. Jlabo-
pamopras paboma. Hzmepenue kodghguyuenma mpenust no eiudune y2no8o2o
koappuyuenma zasucumocmu FTP(N).

I Ipaxmuxym «M3mepenue pagnooeticmeyioujeli cui npu 08UNRCeHUU Opycka no
HAKJIOHHOU NAOCKOCTUY

I Ipaxmuxym «H3mepenue pagnooeticmeyioujeli CUl npu 08Ux*CeHuU 6pycKka no
HAKJIOHHOU NAOCKOCTUY

JlaGopaTopHnas paborta «MccienoBanue ycioBuii pas-
HOBECHsI TBEPOTO TEJNA, UMEIOIET0 OCh BPAILICHUSY.

(Cratuka 4 u3 4) JlaboparopHas padota «/3ydeHnne ycToifunBoCTH TBEPIOTO Tena,
MMEIOILEro MmIoma b onopsl.» KonTponpHas padota 1.

3aKkoHbI coOXpaHeHHusi B MexaHuke 6/10
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HMITyibC MaTepHaIbHON TOYKH (TeJa), CHCTEMBbI Ma-
TCPHUAJIbHBIX TOYCK. I/IMHyJII:C CHUJIbI U U3MCHECHUE UM-
MyJbca Tella. 3aKOH COXPaHeHHs UMITyJIbca. PeakTuB-
HOC JIBHKCHUE

Momenm umnynoca mamepuanvHo mouku. IIpedcmasnenue o coxpanenuu mo-
\MeHma UMnYIbca 8 YeHMPATbHBIX NOJAX.

[lenmp macc. Teopema o 0sudicenuu yenmpa macc.

\Pewienue 3a0au no meme «3aKOH COXPAHEHUSL UMNYIbCA»

Pabora crinbl. MOIIHOCTE CHJIBL.

KuHeTndeckas 3HEprusi MaTepualbHON TOUkH. Teo-
eMa 00 U3MEHEHUHU KUHETHUECKON SHEPIHUH.

\Paboma cunvl Ha Manom u Ha KoHeuHom nepemeweruu. I paguueckoe npedcmag-
ieHue pabomul CUbL.

HpakmuKyM «H3MepeHue umnyjiibca mejda no mopmosHomMy nymu.»

[ Ipakmukym «Hzmepenue umnynvca meaa no mopmMOo3IHOMY NYMU.»

[lorenumanpHas sHeprus. [loTeHnmanpHas sHEprus
yrpyro aegopMupoBaHHO# NpyxuHbI. [loTeHnanpHas
PHEprus Tena BOIu3U noBepxHoctu 3emiu. [lo-
TEHIMAJIbHBIE U HENTOTEHLNAIbHbIE CHIIbL. CBS3b pa-
0O0THI HEMTOTEHIIMATILHBIX CUJI C U3MEHEHHEM MEXaHU-
YECKOM DHEPIUU CUCTEMBI TEl

3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU. Y Ipyrue
U HEeyNpyrue CToJIKHOBeHus. JlabopaTopHas padora
«M3ydyeHune abCoI0THO HEYIPYroro yapa ¢ MOMOLIbIO
JIBYX OJMHAKOBBIX HUTSIHBIX MassTHUKOB

Ilomenyuanvnas snepeusi meia 6 0OHOPOOHOM epasumayuouHom noae. Ilomen-
YUAbHAA dHep2Usl mend 8 2pA8UMAYUOHHOM NOJle 0OHOPOOHO20 wapa (6Hympu u

6HE mapa). Bmopaﬂ KOCMUUYeCKasl CKopocnib. Tpembﬂ KOCMUYeCKasl CKopocnmb.
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Ypasuenue bBepuynnu 0ns udeanvhoti scuokocmu Kaxk ciedcmesue 3aKoOHa coxpane-
HUS MeXAHUYeCKOU SHep2Ul.

—

Vlabopamopras paboma « Onpedenenue pabomul Cuibl MpeHust NPu 08UNCEHUU 1
mena no Hak1oHHoU niockocmu.» Konmpononas paboma 2

Tema: MoJsiexkyjsipaasi pu3uKa u TepMoauHaAMuKa 24/49

(OCHOBBI MOJICKYJISIPHO-KHHETHYECKON Teopuu 9/15+3 (mpakTukym)

(OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON

TEOpPUU U UX OINBITHOE 000CHOBaHUE. bpoyHOBCKOE

newkenue. uddysus. Xapakrep IBHKCHUS U B3au-

MOJIEHCTBUS YacTuIl BeulecTBa. Mojienu cTpoeHus ra-

30B, JKUJIKOCTEU 1 TBEPIBIX TEJT U OOBSICHEHUE CBONCTB

BEII[ECTBA HA OCHOBE ATHX MOJICJICH.

Macca u pazmepsl Mosekyn. Konnuectso BemecTsa.

[locTostHHas ABoranpo. TemnoBoe paBHoBecue. Tem-

reparypa u €€ usmepenue. lllkana remneparyp Llens-

cust
\Pewenue 3a0ay 1
\Pewenue 3a0ay 1
Jlabopamopnas paboma. Hccredosanue npoyecca yCmanoenenis menioeozo pas- |1
Hosecus npu menioooMeHe mexcoy 2opadeli U X0J100HOU 8000U

Monenb uneanbHoro raza. OCHOBHOE ypaBHEHHE MO-

NeKyIIpHO-KMHETUYECKOW TeOpUH UI€aTbHOTO ra3a.

AOcoJTFOTHAsI TeMITepaTypa Kak Mepa cpeaHel KiuHe-

TUYECKOW YHEPTUU TETIJIOBOTO JBM)KCHUS YaCTHII ra3a.

[lIxana remnepatyp KenpBuHa.
Mooenv uoeanvrnoeo eaza 6 MKT: wacmuybvi eaza 08udxicymcs Xxaomuyecku u He 1
63auMo0eticmayom opye ¢ Opyeom
Cé513b a6CONIOMHOL MEMNEPAMYPbl MEPMOOUHAMUECKOI CUCTEMbL CO CpedHell |1
KuHemu4eckol dHepeuell NOCMynameibHo20 Mmeni08020 08UNCEHUs e€ yacmuy

1

\Pewienue 3a0ay no meme « Ocrognoe YypaeHeHue MOﬂeKy]l}lpHO'KuHemuLl€CKOZZ

meopuuy
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["a3oBble 3ak0HBl. YpaBHeHHEe MenneneeBa—Kia-
neiipona. 3akoH JlambToHa

I/I30Hp0ueccm B NACAJIbHOM ra3€ C IIOCTOAHHBIM KO-
JIMYCCTBOM BCHICCTBA

Ipaxmuxym «HM3yuenue uzomepmuyuecko2o npoyecca (DeKomMenooeano ucnoivso- |1
sanue yughposotl 1abopamopuir). »
Ipaxmukym «H3yuenue uzomepmuuecko2o npoyecca (peKomMeHo06aHo Ucnonb3o- (L
sanue yughposotl 1abopamopuir). »
Pewenue 3a0au no meme «I azogvle 3aKOHbLY 1

['paduyeckoe mpecTaBiICHHE U30IPOLIECCOB: H30-

TepMa, U30X0pa, u3odapa.

Jla6opaTopras paboTa: OnpesieneHue Macchl Bo3ayxas [JlaboparopHas pabora «3ydenune u306apHOro npoueccar

KJIACCHOW KOMHATe Ha OCHOBE U3MEpPEeHHI 00bEMa

KOMHATBI, TABJICHHUSI U TEMIIEPATyphl BO3/AyXa B HEM.
Pewenue 3a0ay no meme « 30npoyeccol 6 U0eanbHoM 2a3e ¢ ROCMOAHHbIM Koau- |1
uecmeom seujecmsa. I paguueckoe npedcmasienue u30npoyeccos: U30mepma,uso-
xopa, uzobapay
Pewenue 3a0ay no meme «Mzonpoyeccui 6 u0eanbHoM 2a3e ¢ NOCMOAHHIM Koau- |1
uecmeom seujecmsa. I paguueckoe npeocmasienue u3onpoyeccos. uzomepma,
usoxopa, uzobapa»
Oboowarowuti ypok no meme « OCHOBbL MONEKYAAPHO-KUHEMUYECKOU Meopuu» 1
Koumponvnas paboma 3

OcHoBbl TepMoguHamuxku 10/20

TepmoanHamuueckas cucteMa. BHyTpeHH:sT dSHEepTrus

TEPMOJMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ n3Me-

HeHus. KomndecTBo TemioTsl U pabora.

BHyTpeHHsIsI SHepryst 0THOATOMHOTO U€alIbHOTO Ta3a.
Badanue snewnux yenosuii 0na TI cucmemvl. Buewnue u enympennue napa- mem- |1
poi. [lapamempor T/ cucmemvl kKak cpedHue 3HAYEHUs BEIUYUH, ONUCLIBAIOWUX €€
cocmosnue Ha MUKPOCKONUYECKOM YPOBHE.

1

Hynesoe nauano mepmoounamuxu. Camonpoussonvhas penaxcayus T/] cucmemol k
Mensi060My paGHOBECUIO.
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Mooenv udeanbHozo 2aza 6 mepmooOuHamMuKe — cucmema ypasHeHull. ypagHeHue

Menoeneesa—Knanetipona u evipasicenue 0151 BHympeHHell sHepeul. Yciosus

NPUMEHUMOCTU IMOU MOOENU. HU3KASL KOHYEHMPayus 4acmuy, 8blcoKue memne-
amypbl

Bupl Teronepeaayn: TEIONPOBOJHOCTh, KOHBEK-
Y51, U3IydeHue. Y elbHas TeIUI0EMKOCTh BELECTBA.
KoJsin4yecTBO TEIIOTHI IPH TEIIONepeiaye.

[Tonsitrie 06 aguadarHoM npoiecce. [lepBoIil 3aK0H
TEPMOIMHAMHKH

Ksazucmamuueckue u HecmamuuecKkue RpoYeccol.
Dnemenmapuas paboma 6 mepmoournamuxe. Boiuucnenue pabomeot no epaghuxy
npoyecca HapV-ouazpamme

Yoenvnasn u monapuas mennoémxocmu sewecmea. Ypasuenue Maiiepa

Yoenvnasa mennoma ceopanus monausa. Pacuém xonuuecmea meniomuol npumen-
lonepedaue

[IpruMeHeHHe epBOro 3aK0Ha TEPMOAMHAMUKH K
u3onpoueccam. I'paduueckast uHTEpIIpeTaius padoThI
rasa.

BTtopoii 3akoH TepmoanHamuku. HeobpatumocTts
[IPOLIECCOB B IIPUPOJIE.

\Pewienue 3a0auy no meme «HpufvzeHeHue nepeoco 3aKora mepMO()uHaMuKu K U30-
npoyeccam»

Konuuecmseo mennomul u paboma Kax mepul usmeHeHus enympenneti snepeuu T/{
cucmemol

Bmopoti 3akoH mepmoOUHAMUKY OJisl HEPABHOBECHBIX NPOYECCOB: HEBO3MONHCHO
nepedams menyiomy om 0oJiee X0100H020 mena K bojiee Hazpemomy 6e3 KOMNeH-
cayuu (Knaysuyc).

TeroBble MauHbL. [[pUHIUIIBI JEHCTBUS TETTOBBIX
MaruH. [IpeoOpa3oBanus SHEPTHH B TETUIOBBIX Ma-
muHax. KII/] rennoBoit mammunel. Hukn KapHo u ero
KIT/.

JKOJIOTUYECKHE MPOOIEMBI TETLTOIHEPTETUKH.
JlaGopaTopHnas pabora «/3mepenue yaenpbHOU Terio-
EMKOCTI)

Ha60paTopHa51 pa60Ta: HccnenoBanue nmponecca OCTbIBaHUSA BCUICCTBA.
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[ Ipakmuxym «. Hccnedosanue aouabamuozo npoyeccar 1
IIpaxmuxym « Hccredosanue aouabamnozo npoyeccax 1
Obobwarowuti ypok no meme « OCHOBbI MEPMOOUHAMUKUY 1
\Konmponvnas paboma 4

ArperaTtHble COCTOsIHUS BenlecTBa. @a3oBble nepexoanl 5/14

[TapooOpa3oBanue u kouaeHcanus. Vicnapenue u Ku-

rneHre. AOCOIIOTHAS M OTHOCUTEIbHAS BJIAXKHOCTD

BO3Ayxa. HachllleHHbIHM nap

Y nenbHas TeIoTa napoodpa3oBaHus. 3aBUCUMOCTh

TEMIIEPATYPHI KUTICHUS OT JIaBJICHUSI.
Hacvlwennvie u nenacvliuyyennoie napol. Kauecmeennas sasucumocmo naommuocmuu |1
0aseHusi HACblWeHHO20 napa om memnepamypbl, Ux He3aeUCUMOCHb Om 00bEMa
HacblyeHHo20 napa. 3asUcumocms memMnepamypvl KUneHus om 0aeieHus 8
DHCUOKOCTU.
Pewtenue 3a0au no meme «A6coniomuas u OMHOCUMENbHAS GNANCHOCHIb » 1
JlabopamopHas paboma «H3yuenue c8oucms HaACbIWEeHHbIX NAPO8.» 1

TBépnoe teno. Kpucramimueckue u amopgHsbie Tena.

AHH30TPOMHUS CBOMCTB KpucTawioB. JKuakue Kpu-

ctajuuibl. COBpeMEHHbIE MaTepHAaIbI.

[[naBreHue U KpucTaUIU3aNKs. Y AelbHas TEIIoTa

riaBsieHus. CyOnumanusi. Y paBHEHHE TEIJIOBOTO

Oananca.
[Teqhopmayuu meépdozo mena. Pacmsaicenue u cocamue. Cosue. Mooy FOnea. |1
[ Ipeden ynpyeux dechopmayuil.
Tennosoe pacuupenue ycudkocmeti u meepovix men, 0bvémuoe u nunetinoe pac- |1
uiupenue.
AHeapMOHU3M Meno6bIX KONeOaHULl Yacmuy 6eujecmed KaK npuyuHa meniogozo |k

acuuperus men (Ha Ka4ecmeeHHOM YPOsHe).
Jla6opaTopas pabota «M3mepenne otHocuTenbHol  [Jlaboparopas pabora «M3mepenue moayiis FOuray
BIIQKHOCTH BO3/1yXa.)»
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O0600MIaIMUN YPOK MO TeMe «ATpEraTHbie COCTOSTHUS
BEILECCTBAY

IIpeobpazosanue suepeuu 8 pazoewvix nepexooax. Ypasnenue menioo2o baiauca.

ITosepxnocmuoe namsaxcenue. Koaghgpuyuenm nosepxnocmmnozo namsaxcenus. Ka-
nULIsApHbLE S61EHUS.

J[asnenue noo uUCKpugiénHoll nogepxuocmoio sucuokocmu. Popmyna Jlannaca.

Tema: JiiekTpoguHamMuka 22/54

QuiekTpocraTnka 10/ diuekrpuyeckoe moJie 24

DneKTpu3anus Tell. JleKTpuyeckui 3apsa. JBa Buaa
RIIEKTPUUECKUX 3apsiioB. [IpOBOIHUKY, TU- SIEKTPUKU
U TIOJIYTIPOBOAHHUKH. 3aKOH COXPaHEHUS dIIEKTPHU-
yecKoro 3apsaa. Bzanmoneiicrsue 3apsioB.3akoH
Kysnona. TodeuHbIN 2JIEKTPUYECKUH 3apsiil.

DnekTpuueckoe noje. Hanpssk€HHOCTD aneKTpuye-
cKoro moJjsi. [IpuHIun cynepno3unnun 3IeKTPUIECKUX
nosieit. JInHum HanpsHKEHHOCTHU SNEKTPUUECKOTO TOJIS.

Ilone moueunoco 3apsaoa. Ilone pasnomepro sapscennoti cghepul. Ilone pagno-
MEpHO 3apsdiCeHH020 no 00bEMY wapa

Ilone pasnomepHo 3apsdiceHHol 6eCKOHeUHOU NI0CKOCU

\Pewienue 3a0au

PaboTa cwit anekTpocraruueckoro mojst. [lorenmuant.
Pa3HoCTh NOTEHLIMATIOB

HpOBO}IHI/IKI/I N JUDJICKTPHUKHU B DJICKTPOCTATUIC-CKOM
I10JIC. I[I/IE)J'ICKTpI/ILIeCKaS{ IIPOHUITACMOCTb.

HomeHuuaﬂbyocmb oJleKmpocmamu4iecKkozco noJiAi. HOmeHL;uaJlea}Z IHep2Usl 3a-pAi-
0a 6 JleKmpocmamu4ecKom noJie.

Kapmumnvl 1unutl Hanps#cEHHOCMU 2MUX NOJLEU U IKSUNOMEHYUATbHBIX NOBEPXHO-
cmell.
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Oonopoonoe snekmpuueckoe nose. Césiz3b HANPANCEHHOCMU NOJIS U PAZHOCIU NO-
MeHyuano8 0Jisl 21eKMmpoCmamuyecko2o nois (KaKk 00HOpOOHO20, MAK U HeOOHO-
00HO020).

—

DnekTpoéMkocTb. Konnencarop.

DJIEKTPOEMKOCTH TJIOCKOT0 KOHJIEHCATOpa. DHEPIHUsl
3apsKEHHOI0 KOHJIeHcaTopa

IlapannenvHoe coeduneHue KOHOEHCamopos 1
[locnedosamenvhoe coedunenue KOHOEHCAMopos 1
Jlabopamopnas paboma: Pacnpedenenue pasnocmu nomeHyuaniog (Hanpsaicenus) |1
npu nociedosamenbHoM coeOUHeHUU KOHOEHCamopoa.

JlaboparopHas pabota «3MepeHue 3MeKTpOEMKOCTH

KOHJICHCATOPa.»

0O6001mamul ypok Mo TeMe «IIEKTPOCTATUKA» 006001amuN ypoK Mo TeMe «ITEKTPUUECKOE MOJIeH
/[guoicerue 3apsdiceHHOl Yacmuysl 8 00HOPOOHOM 2NEKMPUYECKOM NoJle. 1
Vlabopamopnas paboma « Habniooenue npespauyenus snep2uil 3apaxiceno2o kou- |1
Dencamopa 8 SHep2uio U3NYyYeHUs C8emoouood. »
. Pewienue 3a0au 1

TexHUYeCKHe YCTPONCTBA U MPAKTUYECKOE TPHUMEHE-

HUE: AIIEKTPOCKOII, JIIEKTPOMETP, FIEKTPOCTATHYECKAS

3aInTa, 3a3eMJICHHE AIEKTPOIPUOOPOB,

HIe: KOHJIGHCATOp, KOITMPOBAIBHBIN aapar, cTpyii- |Bajlb- HbIH anmapar, CTpYHHBIH NPUHTEp, cenepamop Ban e I paagpa.

HBII IIPUHTED
Pewenue 3a0au no meme « dnekmpuyeckoe nojey 1
Pewenue 3a0au no meme « dnekmpuyeckoe noey 1
Obobwarowuii ypox no meme «nexmpuieckoe nojuey 1

CamocmosmenvHas paboma
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ITocTosiHHBII d1ekTpUYecKknii TOK. Toku B pa3HbIx cpeaax 12/30

DJIEKTPUYECKUN TOK. Y CJIOBHSI CYILIECTBOBAHUS DJIEK-
TPUYECKOro ToKa. ICTOUHMKH TOKa.

Cuna toka. [TocrosHubli Tok. Hanpsxenue.

Hanpsiocenue U u 3/[C E

HpakmuKyM «HUccnedosanue 3a8ucumocmu Cuiibl moxka om HANnpAdMICeHUs onsa
VidMnvl HAKATUBAHUA. )

HpakmuKyM «Hccnedosanue 3a8ucumocmu Cuiibl moxKa om HANnpAdMNICeHUs ONANAMNbL
HAKAJTUBAHUA. )

3akoH OMa a1 yyacTKa LenH.
JJIEeKTPUUECKOE CONPOTUBIIEHHUE. Y A€TIbHOE COIPO-
TUBJICHUE BEIECTBA.

HOCHGHOB&TGHBHOG, mapajxjicbHOC COCAUMHCHUC IIPO-
BOJIHHWKOB. CMmemanHoe COCAMHCHUEC ITPOBOJHUKOB

KOHaeHCCIWZOp 6 yenu nocnoAHHO20 mokKa

Pewenue 3a0au no meme «3axon Oma 01 yuacmka yenuy

Pewenue 3a0au no meme «3axon Oma 014 yuacmka yenuy

Pabota anekTpuueckoro Toka. 3akoH [ xoyms—
Jlenma. MoIIHOCTD SIEKTPUUYECKOTO TOKA.

O/1C n BHyTpeHHEE CONIPOTUBIICHUE NCTOUYHUKA TOKA.
3akoH OMa 17151 TOJTHOM (3aMKHYTOM) 3JIEKTPUYECKOM
nenu. Koporkoe 3aMbIkaHue.

Pacuém pazeemenénnulx snekmpuueckux yenet. Ilpasuna Kupxeogha

Pacuém pazeemenénnulx snekmpuueckux yenet. Ilpasuna Kupxeogha

Pacuém pazeemenénnulx snekmpuueckux yenet. Ilpasuna Kupxeogha
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DJIEKTPOHHAs IPOBOJAUMOCTb TBEPIBIX METAJLIOB.
3aBUCUMOCTh COMPOTUBIICHUS METAJJIOB OT TEM-TIe-
aTypbl. CBepXIIPOBOJIUMOCTb.

DJIEKTpUUECKUM TOK B BakyyMe. CBOMCTBA 3J1€K-
TPOHHBIX TYYKOB.

Vlabopamopnas paboma « Yeenuuenue npedena usmepenus avnepmempa (6onom - |1
mempa)»
Pewenue 3a0au 1
Pewenue 3a0au 1

[TonynpoBonHuku. CoOCTBEHHAs U TPUMECHAs IIPO-

BOJMMOCTH MOJTYIPOBOAHUKOB. CBoiicTBa p—N-Tie-

exoza. [TosynpoBoIHUKOBBIE TPUOOPHI.

DNIEKTPUYECKHUIA TOK B pPACTBOPAX M PACIUIaBaX dJICK-

TPOJUTOB. DIEKTPOIUTHYECKAS JUCCOIIUAIIHSI.

DJIEKTPOJIH3.
3axonvl @apades 015 21eKmMpou3a. 1
Jlabopamopnas paboma. Hccnedosanue 3agucumocmu IC canveanuueckozo sne- |1
\MeHma om 8peMeHU npU KOPOMKOM 3aMbIKAHUU
Pewenue 3a0au 1

DIIEKTPUUECKHI TOK B Tazax. CaMOCTOATENbHBIN 1
HECAMOCTOSTENBHBIN pa3pan. Monnus. [lnazma.

JlaGopaTopHnas pabora: M3mepenune J/[C u BHYT- peH-
HETo COMPOTHBIIEHUS HCTOYHUKA TOKA.

JlabopatopHas pabota: MccienoBanue pa3HOCTH MOTEHIIMATIOB MEXTy TOJTI0-CaMU
MCTOYHMKA TOKA OT CHJIbI TOKA B IIETIH.

PaznuyHvle munst camocmosmenbHo20 paspsaoa 1
[ Ipaxmuxym « Cuamue 801bm-amnepHoti XapaKkmepucmuru ouood. » 1
Konmponvnas paboma 5 1

[ToBTOpEHME TEMBI «MEXaHUKa»
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1 [ToBTOpeHune TeMbl «MexaHuka» I Ipaxmuxym «H3mepenue pagnooeticmeyioujeli cul npu 08UNCeHUU OPYCKA No
HAKIOHHOU NAOCKOCMU. »
[ paxmuxym «3mepenue kodghgpuyuenma nogepxHocmHmo20 HamsHCeHUs» 1
[ paxmuxym «M3mepenue kodghgpuyuenma nogepxHocmmo20 HAmsdiCeHUus» 1
1 [ToBTOpEHME TEMBI «ATpEraTHbIE COCTOSHUS BElle-
CTBa»
[ToBTOpEHME TEMBI «ATpEraTHbIE COCTOSHUS BElle-
CTBa»
U3mepenue kosghghuyuenma nosepxnocmnoco namsdicenus: Mzmepernue abconom- 1
HOU 871AJCHOCMU 8030YXA U OYEHKA MACChbl NAPO8 8 NOMEeUeHUU
Uszmepenue koaghgpuyuenma nosepxnocmuozo namsaxicenus Usmepenue abconrom- |1
HOU 871A)CHOCMU 8030YXA U OYEHKA MACChbl NAPO8 8 NOMEeUeHUU
Obobwarowutl ypox 1
68 Peseps 2/10 170
11 kaace
ba3oBblii ypoBeHb (2 4aca) Yray0JieHHbI YPOBeHb (5 4acoB)
PA3JIEJT 4. DJIEKTPOJAMHAMMUMKA (11 9) PA3JIEJL 4. QJIEKTPOAUHAMUKA (27 u)
Tema 4. Maznummnoe none. Inekmpomazuumuas unoykyus (11 u) Tema 4. Maznummnoe none (14 u)

[locTossHHBIE MarHUTHI. B3anMo1elicTBHE MOCTOSHHBIX MArHUTOB. MaruutHoe |B3anMo1eliCTBUE MOCTOSHHBIX MATHUTOB U ITPOBOJAHUKOB C TOKOM. MarHutHoe
rnose. Bektop MarHuTHON MHAYKIMWU. [[puHIMN Cyniepno3uiiMi MarHuTHBIX  [HoJie. BekTop MaruuTHOM MHAYKUMK. [[pUHIUIT Cynepro3uiiui MarHUTHBIX
nosieid. JIlunuu MmarauTHoM MHAYKUMU. KapTuHa TUHUN MarHUTHOM MHAYKIMH |[nojied. JIMHMKY MarHUTHOM MHAYKIIMU. MarHuTHOE 10JIe MPOBOJIHUKA C TOKOM
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10JISI IOCTOSTHHBIX MarHUTOB.
MarnuTHOE 1oJjie TPOBOJHUKA ¢ TOKOM. KapTuHa TMHUN HHAYKIIUU
MarHUTHOTO
MOJISI ITTUHHOTO IPSIMOTO MPOBOHUKA U 3aMKHYTOTO KOJIBIIEBOT'O
MPOBOJHMKA, KaTYIIKH ¢ TOKOM. OnbIT Opctena. Bzaumoaerncreue
MPOBOJIHUKOB ¢ TOKOM. Cuiia Amriepa, €€ MOJlyJlb M HalpaBJICHUE.
Cuna JlopeHiia, €€ MoyJib U HanpaBiieHue. [[BrxkeHue 3apspKeHHON YacTUIIbI
B OJIHOPOJHOM MarHUTHOM ToJie. PaGoTa CHibI
Jlopenua. fIBineHue 3neKTpOMarHuTHON MHAYKUKMH. [IoTOK BekTOpa
MarHUTHOM MHAYKIUHU. DJC nHIyKIUHU. 3aKOH 3JE€KTPOMarHUTHON UHyKIIUU
®dapanes. Buxpepoe anexkrpuueckoe nojue. 3C nHIyKIUU B IPOBOJHUKE,
IBIDKYIIEMCS TIOCTYIIATEIBLHO B OJTHOPOJIHOM MarHuTHOM 1ose. [IpaBuiio
Jlenua. UnaykTuBHOCTE. SBiieHne camonHaykuuu. 9/]C caMOMHIYKIIMH.
DHEprusi MArHUTHOTO TOJISl KATYIIIKUA C TOKOM.
DJIEKTPOMArHUTHOE IOJIE.

Texnuueckue ycmpoticmea u npakmuyeckoe npumerenue: NOCTOSHHbIE
MAarHUThl, 3JIEKTPOMAarHUThI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX
YACTHIl, MHAYKIIMOHHAS T€Yb.

Hemoncmpayuu
1. OmneIT OpcTena.
2. OTKIJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.
3. JIuHUY MHOYKIMY MarHUTHOTO TOJIS.
4, B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.
5. Cuna Amnepa.
6. HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.
7. SIBneHre HNeKTPOMArHUTHON WHIYKITUH.
8. ITpaBuio Jlenna.
9. 3aBucuMocTtb I/]C HHAYKIHH OT CKOPOCTH U3MEHEHUS MarHUTHOTO
MOTOKA.
10.  SIBneHUWe CAaMOMHIYKIIHH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot
1. I/I3yquI/1e MAaramMTHOTI'O ITOJIAA KaTyIIKH C TOKOM.

2. HccnenoBanme neicTBUSI MOCTOSSHHOTO MarHWTa Ha PaMKY C TOKOM.
3. HccnenoBaHue sIBICHUS SJIEKTPOMAarHUTHOW UHAYKIUU.

(TpsiMOTO MPOBOAHUKA, KaTYIIKK U KpyroBoro Butka). OmsiT Dpcrena. Cuna
AMIiepa, €€ HanpasiaeHue U Moaysb. Cuna JlopeHua, e€ HanpaBiieHUE U MOAYJIb.
JIBuKeHMe 3apsHyKEHHON YacTUIbI B OHOPOJHOM MarHUTHOM noJje. Pabora cuibl
Jlopenna. MarauTtHoe nose B Beuiectse. Peppomaznemuru, napa- u
ouamazHemuxu

Texnuyeckue ycmpoticmea u mexHoa02uiecKue npoyeccol: IpUMEHEHNE
[TOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TeCTepP-MYJIbTUMETP,
DIIEKTPOABHUraTeNb SIK0OOM, YCKOPUTEIH IEMEHTAPHBIX YacTHIl.

Hemoncmpayuu

1. KapruHa 1vHUN MHAYKIUHA MarHUTHOTO I10JIsI IOJIOCOBOTO U MTOJIKOBO-
00pa3HOro MOCTOSHHBIX MarHUTOB.
2. KapTtuna nuHUI MarHUTHON MHTYKIIMU TOJIS JUTMHHOTO TIPSIMOTO

MIPOBOJIHUKA M 3aMKHYTOT'O KOJIBLIEBOI'O MPOBOJIHUKA, KATYILIKH C TOKOM.
B3auMozeicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habnroienue ABM>KEHUS y4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.
[TpunIIMI JIEUCTBUSA 3IIEKTPOU3IMEPUTEITBHOTO npudopa
MarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomet, npakmuxkym
HccnenoBanre MarHUTHOTO NOJISL IOCTOSTHHBIX MArHUTOB.
HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue NeNCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
N3mepenue cunbsl AMiepa.

W3y4eHne 3aBUCUMOCTH CHJIBI AMIIEpPA OT CHUJIBI TOKA.

6. OmnpeneneHre MarHUTHON MHIYKIIMK Ha OCHOBE M3MEPEHHS CHIIBI AMTIepa.

No ok ow

agrwOdE
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Tema 5. dnexmpomaznumnan unoykyus (13 u)

SIBiIeHNE 2IIEKTPOMArHUTHOM MHAYKIMU. II0TOK BEKTOpa MAarHUTHON MHIYKIUU.
O J1C nHaykuuu. 3aK0H 3eKTpoMarHuTHON nHAyKunu @apanes. Buxpesoe
hriekTpudeckoe noiie. Toku @yko. 3/1C uHAYKINY B IPOBOAHUKE, TBUKYILIEMCS
[TOCTYIATEIbHO B OJJHOPOIHOM MarHuTHOM noJe. [Ipasuno Jlenna.
M HykTUBHOCTB. KaTylika HHIYKTUBHOCTH B LIENH IIOCTOSIHHOTO TOKA. SIBiieHue
camouHAYKIMU. DJIC caMOMHAYKIIUKU. DHEPrUus MATHUTHOTO TOJISl KAaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110J1€

Texnuueckue ycmpouicmea u mexHonro2udeckue npoyeccyl: THAYKIIMOHHAs
[e4b, COJIEHOM I, 3aIUTA OT IEKTPU3ALIMU TN NP IBUKEHUU B MATHUTHOM
noJsie 3eMIIu.
lemoncmpayuu

1. HaGmroneHue siBIEHUS 3JIEKTPOMArHUTHON HHIYKIUH.
2. HWccnenosanue 3aBucuMoctr DJ]C HHIYKIIMH OT CKOPOCTH U3MECHECHUS

MarHUTHOTO MOTOKa.

3. IIpaBuno Jlenna.

4. TlaneHue MarHuTa B aJIFOMUHUEBON (MeIHON) TpyoOe.

5. SIBneHue caMOMHIYKIUU.
6. HccnenoBanue 3aBucumoctd DJC caMOMHAYKIIUN OT CKOPOCTH W3MEHEHHS

CHWJIBI TOKA B LICIIH.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomet, npakmuxkym

1.  HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW MHAYKIUH.

2. OmpenerneHre MHIYKIIMA BUXPEBOTO MAarHUTHOTO TTOJIS.

3. HccnenoBaHue sSIBIEHUS CAMOMHTYKIIMH.

4.  COopka MOjeNH IEKTPOMArHUTHOTO TeHEPaTopa.

PA3JIEJI 5. KOJIEFAHW S 1 BOJIHBI (24 u) PA3/IEJI 5. KOJIEBAHUA 1 BOJIHBI (60 u)

Tema 1. Mexanuueckue xoneoanusn (10 u)
Tema 1. Mexanuueckue Konebanusn u 31eKmpomazHumHole Koneoanusn (9u)
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KosebarenpHasg cucreMa. CBOOOIHBIE MEXAHUYECKHE KOJIEOaHMS.
["apmonunueckue xkonebanus. [lepuoa, yactora, aMmIuTyaa u ¢asza kojaeOaHU.
[IpyxvHHBIA MasTHUK. MaTeMaTUYECKUI MAsTHUK. Y paBHEHUE
rapMOHHYecKUX Kosebanuii. [IpeBpaleHue sHepruu npu rapMOHUIECKIX
KOJICOaHUSX.
KonebatenbHblit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHbIE KoJeOaHus B
U/1eaTbHOM KOJIe0aTeTbHOM KOHTYpE. AHAJIOTUS MEKAY MEXaHHUECKUMH U
PIEKTpPOMAarHuTHEIMU KosieOanusMu. @opmyna TomcoHa. 3akoH COXpaHeHUs
HPHEPTUU B UJI€ATIbHOM KosiebaTenbHOM KoHType. [Ipeacrasnenue o
3aTyXaroluX KojlebaHusax. BeiHyX/IeHHbIE MEXaHUYECKUE KOIeOaHusl.
Pe3zonanc. BeiHyKA€HHBIE JIEKTPOMAarHUTHBIE KOJICOaHMUS.
[lepemenHbIil TOK. CHHYCOUIabHBII EPEMEHHBINA TOK. MOIIIHOCTh
[EPEMEHHOT0 TOKA. AMIUIUTY/IHOE U JEHCTBYIOIIEE 3HAUEHHUE CUIIbl TOKA U
Hanpspokenus. Tpancdopmatop. [IponsBoacTBo, nepegayua u norpediaeHue
DIIEKTPUYECKON IHEPTUH. DKOJIOTUYECKUE PUCKH ITPU POU3BOJICTBE
piekTpo3Hepruu. KynbTypa HCnoab30BaHus JIEKTPOIHEPTUH B IIOBCEITHEBHOM
PKU3HU
Texnuueckue ycmpoucmea u npaxmuieckoe npumenerue: d3EeKTPUIECKUN
3BOHOK, T€HEpPATOP MEPEMEHHOI0 TOKA, IMHUU JIEKTpOoIepeiad.
Hemoncmpayuu
HccnenoBanue napameTpoB Kosie0aTeNIbHOM cucTeMBbl (IPYKUHHBIN WK
MaTeMaTUYECKUN MasTHUK).
2. HabGmronenue 3aryxaromux KojgeOaHuid.
3. HccnenoBaHue CBONCTB BBIHYXK/ICHHBIX KOJIeOaHUH.
4. Habmtonenue pesonanca.
5. CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.
OcuuorpaMMsl (3aBUCUMOCTH CHITBI TOKA U HAMPSKEHUS! OT BPEMEHH)
JUISL 3JIEKTPOMArHUTHBIX KOosieOaHuM.
Pe3onaHc nipy nocneaoBaTenbHOM COEIUHEHUH PE3UCTOPA, KaTYLIKU
MHAYKTHBHOCTH M KOHJIEHCATOPA.
8. Mopnens IMHUY 3IIEKTPOoIIEpeIadH.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut
1. MccnenoBaHue 3aBUCUMOCTH TEPUO/Ia MAIIBIX KoJeOaHuil Tpy3a Ha HUTH OT
JUIMHBI HUTH U Macchl Tpy3a.
2. MccnenoBanue nepeMeHHOro TOKa B IIENU U3 MTOCIIE0BATENBHO

KoinebarenbHas cucrema. CBOOOIHBIEC KOJIEOAHMS.
["apmonnueckue konebanus. KuanemaTuyeckoe u TMHAMHYECKOE OITMCaHue.
JHEpreTUYecKoe OMUCaHNe (3aKOH COXPaHEHHUS MEXaHUYECKOM dHeprun). Bvi6oo
OUHAMUYECKO020 ONUCAHUS 2APMOHUUECKUX KONeOAHUL U3 UX IHEePLemU4ecKo2o U
KUHEeMAMUYecko20 ONUCAHUAL.
Amnaumyoa u gpasza xonebanuii. Ceazo amniumyovl KO1eOAHUU UCXOOHOU
BEIUUUHBL C AMNAUMYOAMU KOJIeOAHUIL €€ CKOPOCTU U YCKOPEHUSL.
[lepuon 1 yactora kosebanui. [lepro ManbIx CBOOOTHBIX KOJICOaHUI
MaTEeMaTHYECKOTO MasTHHUKA. [leprnox CBOOOAHBIX KOJICOAHUI TTPYKHHHOTO
MasTHHKA.
[lonsTue o 3aTyxaromux KoneOaHusx. BoinyxxneHHsle konebanus. Pezonanc.
Pe3zoHaHcHas kpuBas. BiusHue 3aTyxaHus Ha BUJ PE3OHAHCHON KPUBOM.
ABTOKOJICOaHUS

Texnuueckue ycmpoucmea u mexHono2uieckue npoyeccyl: METPOHOM, 4achl,
KaueJd, My3bIKaJIbHbIE HHCTPYMEHTBI, ceiicMorpad.

Hemoncmpayuu

1. 3anuch KoJaeOaTeIbHOTO IBUKEHUS.

2. HaGnromeHue HE3aBUCUMOCTH MEpHO/ia MaNIbIX KoJeOaHui Tpy3a Ha HUTH OT
aAMIUTATYTBI.

3. HccnenoBanue 3aTyxaromux KojaeOaHUi U 3aBUCUMOCTHU TIepHOa
CBOOOJHBIX KOJIEOAHUN OT COMPOTUBIICHUS.

4. VccnenoBaHue koneOaHUi rpy3a Ha MACCUBHOM MPYXKUHE C HENbIO

(dhopMHUpOBaHUS TPEICTABIICHUN 00 U1eaTbHON MOJIETH PYKUHHOTO
MasITHUKA.

5. 3aK0oH COXpaHEHUsI YHEPTUHU MPHU KOJIEOAHUSIX TPy3a HA MPYKUHE.
6. UccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.
7. HaGnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomut, npakmuxkym

1. N3mepenue nepuosia  CBOOOJHBIX  KOJNEOAaHWUN  HUTSHOTO
U TIPY)KUHHOTO MasiTHUKOB.
2. VzydeHue 3aKOHOB JIBUKECHUS Tella B X0/Ie KojeOaHHii Ha ypyroM HoJBece.

3. HSyquI/Ie JABHUKXCHHUS HUTSIHOI'O MasiTHHUKA.
4, [IpeoOpa3oBaHue YHEPTHH B MPYKUHHOM MasITHUKE.
5. WccnenoBanue yObIBaHUS aMIUTATY/IBI 3aTYXAIONIUX KOJICOAHUH.
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COETMHEHHBIX KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpa.

6. UccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. Inexmpomazcnummusle Korevanus (15 u)

KonebatenbHblit KOHTYp. CBOOOIHBIE AIEKTPOMarHuTHbIE KojeOaHus B
ueanbHOM KosiebaTenbHoM KoHType. Dopmyia Tomcona. Ceaze amnaumyost
3aps0a KOHOeHCamopa ¢ AMnIUmMyooll CUlIbl MOKA 8 KOJeOameibHOM KOHMype.
3aKOH COXpaHEHUs YPHEPTUH B UJICATILHOM KO0JIe0aTeIbHOM KOHTYpE.
3aryxarolye JIeKTpOMarHuTHbIe KosieOaHus. BeiHyX1eHHbIE
AIIEKTPOMAarHUTHbIE KOJIeOaHusl.
[lepemeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYIHOE U
neicTBYIOIIEE 3HAUCHHE CHITBI TOKA W HANPSDKEHUS TIPU pa3iInyHoON popme
3aBHCHMOCTH IEPEMEHHOTO TOKAa OT BPEMEHHU.
Cunycouoanvhuwlii nepemennsiii mok. Pezucmop, konoencamop u kamywka
UHOYKMUBHOCTU 8 YeNU CUHYCOUOAIbHO20 NepemMeHHo20 moka. Pezonanc mokos.
Pezonanc nanpsoiceHul.
W neansublil Tpancopmatop. [IpousBoacTso, nepenaya u norpedieHne
DIIEKTPUYECKON SHEPIUH.
DKOJOTHYeCKHe PUCKHU MPU MTPOU3BOJCTBE deKTposHepruu. KynpTypa
MCII0JIb30BaHUS AJIEKTPOIHEPTUU B TOBCEITHEBHOM JKU3HH.
Texuuueckue ycmpoticmea u mexHoa02uyecKue npoyeccyl: dSACKTPUUECKUN
3BOHOK, T€HEpaToOp MEPEMEHHOI0 TOKA, TIMHUH 3JIEKTponepeay.
Hemoncmpayuu
1. CBob6oaHble JIEKTPOMArHUTHBIE KOJIEOAHUSI.
2. 3aBMCHMOCTB YaCTOThI CBOOOHBIX KOJ€OaHUH OT MHIAYKTUBHOCTHU U EMKOCTH
KOHTYpa.
OcHuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.
['enepaTop He3aTyXaroIMMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.
Mosenb 3€KTpOMarHUTHOTO TEHEpaTopa.
By aeHHble CHHYCOU1aIbHbIE KOJIeOaHusl.
Pesuctop,  KaTymka  WHAYKTUBHOCTH M KOHJAEHCATOp B IENH
MEPEMEHHOTO TOKA.
8. Pe3onaHc npu mocie0BaTeIbHOM COSJUHEHNHU PE3UCTOPa, KaTYyIIKH
MHAYKTUBHOCTH M KOHJIEHCATOpA.
9. VYecrpoiicTBO M MpUHIUI JecTBUS TpaHCPOopMaTopa.
10. Mojenb TUHHUH ICKTPONEPeIavH.

No ko

Yuenuueckuit y3kcnepumenm, 1a6opamophvle padonvl, NPAKMUKYM
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1. Usyuenwue Tpanchopmaropa.

2. UccnepmoBaHue — MEPEMEHHOrO  TOKa  4epes
COeIMHEHHBIC KOHAEHCATOP, KaTYIIKY U PE3UCTOP.

3. HabmoaeHue 31eKTpOMarHUTHOTO PE30HAHCA.

4. HccnenoBanue pabOThI HCTOYHUKOB CBETA B LIEMH EPEMEHHOT'O TOKA.

OCICA0BATCIBHO

Tema 3. Mexanuueckue u InekmpomazcHummusle 60JiHbl (5 4)

Tema 3. Mexanuueckue u ynexkmpomazHummsle 60wt (10 u)

MexaHuuecKre BOJIHBI, yclI0BUS pacnipocTpanenusd. [lepuoa. Cxopoctsb
pacrpocTpaHeHHs U JUTMHA BOJIHBI. [lonepeynsie u IpoAoIbHbIEC BOJHBI.
WNuTepdepennus u nudpakuns MexaHnuecKrux BoJH. 3ByK. CKOpPOCTh 3BYKa.
['poMkocTh 3ByKa. Boicota Tona. TemOp 3ByKa. DI€KTPOMArHUTHHIE BOJHBI.

Y c10BUS U3JTydeHUs JIEKTPOMAarHUTHBIX BOJIH. B3auMHuas opueHTanus
BeKTOpOB E, B, V B anexTpoMarautHoil BosHe. CBOMCTBA AIEKTPOMArHUTHBIX
BOJIH: OTPa)XCHHE, IPEIIOMIICHUE, MTOJISIpU3aNus, Tu(pakius, nHTepepeHITus.
CKOpOCTB 3EKTPOMArHuTHBIX BOJH. [1Ikasna sJeKTpOMarHUTHHIX BOJIH.
[TprMeHeHre IIeKTPOMArHUTHBIX BOJTH B TEXHUKE U ObITY. [IpuHIUITEI
pPanUOCBA3H U TeNeBUIeHUS. Pannonokaius. DIeKTpoMarHuTHOE 3arpsi3HeHue
OKPYKaIOILEH Cpebl.

Texnuyeckue ycmpoticmea u npakmuyeckoe npumeHenue: My3bIKalbHbIe
WHCTPYMEHTBHI, YIbTPa3BYKOBasl TUAarHOCTHKA B TEXHUKE U MEAMIIMHE, pajap,
paguoNpuUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus.

Hemoncmpayuu
1. OO0pa3oBaHue U pacrpoCTpaHEHHE ONEPEUHBIX U MPOJIOIBHBIX BOJIH.

2. KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

3. HaOGnroneHnue oTpakeHus U MpeJoMIIeHUs MEXaHUUECKUX BOJIH.

4.
5. 3BYKOBOI pe30HAHC.

HabmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA € aMITJIUTYIOU 1
4acTOTOM KojieOaHuH.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHUE,
peoMJIeHUE, MOJSIpU3alus, AMPpakiusi, UHTephepeHIus.

Ha6J'IIOI[eHI/IC I/IHTep(l)epeHI_II/II/I u ,I[I/I(l)paKLII/II/I MCXaHHUYCCKHUX BOJIH.

MexaHHueCKUe BOJIHBI, YCIOBUS UX pacnpocTtpaHenus. [lonepednsie u
[POJI0JIbHBIE BOJIHEL. [lepros, ckopocTh pacpocTpaHeHHs U JUIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKUX BOJIH: OTPAXKEHHE, PEIIOMIICHHE, HHTEPPEPEHIINS 1
nudpakius.
3ByK. CkOpoCTh 3ByKa. [ poMKOCTh 3ByKa. Beicora Tona. TemOp 3ByKa.
[[IymoBOE 3arps3HEHHE OKPYKAIOIIEeH Cpe/ibl.
JJIEKTPOMArHUTHBIEC BOJHBI. Y CIIOBUS M3IIy4EHHS SJI€KTPOMAarHUTHBIX BOJIH.
B3anmHasi opreHTalrs BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPa)XKCHUE, TPEITOMIICHUE, TTOJISIPU3ALIHS,
unTepdepenims u qudpaxuus. [llkana snexkTpomMarHuTHEIX BOJH. [IpuMenenue
HIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpHHIUTIBI pagroCBsI3u 1
TesneBueHUs. Pannonokanus. DIeKTpoMarHuTHOE 3arps3HeHNE OKpYXKarolen
Cpezbl

Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: My3bIKaabHbIe
MHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEeBU30p, aHTeHHa, TenedoH, CBU-
MeYb, yIbTPA3BYKOBAs TUarHOCTUKA B TEXHUKE U MEIHIIMHE.

Hemoncmpayuu

1. OOpa3oBaHue U pacpoCTpaHEHHUE ONEPEUYHbIX U MPOJOIBHBIX BOJIH.
2. KoneOmomieecs Te1o Kak HCTOUHHK 3BYKa.
3. 3aBUCUMOCTb JITTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.
4. HaGnroneHne oTpakeHus ¥ IPETOMIICHAS MEXaHIMYECKUX BOJTH.
S. HabGnronenue nnrepdepeHunu u Audpakiiuy MEXaHH4eCKUX BOJIH.
6. AKyCTHYECKHIl pe3oHaHC.
7. CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.
8. HaOmiomeHune CBsI3U IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMITIUTYION 1
4acTOTOM KOoJIeOaHUH.
9. HccrmenoBaHue CBOMCTB AJIEKTPOMArHUTHBIX BOJTH: OTpa)KeHHE,

npejIoMIICHHUE, MoJisipu3anus, 1udpakius, HHTeppepeHIns.
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10. O6Hapyx)enne nHppakpacHOToO U yIbTPahHUOIECTOBOTO H3TyUECHUH.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, nPAKMUKym

1. 3y4yenue mapameTpoB 3ByKOBOW BOJIHBI.

2. U3yuenue pacmpoCcTpaHeHUSI  3BYKOBBIX
[IPOCTPAHCTBE.

BOJIH B 3aMKHYTOM

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomerpuueckas ontuka. [IpsMonrHeiHOe paclipoCTpaHEHHUE CBETA B
OAHOPOHOM cpene. Toueunslid ICTOUHUK cBeTa. JIyd cBeTa.
OTtpaxkeHue cBeta. 3aKOHbI OTpaskeHus cBeta. [locTpoeHune usodpakeHuit B
[JIOCKOM 3€pKaJie.
[TpenomiieHue cBeTa. 3aKOHBI IPEJIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesiomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHplil yroi noJHoro
BHYTPEHHETO OTPAKEHUS.
Jlucnepcus cBeta. CrnoxkHbli coctaB 6enoro ceera. L[et. CoOuparomue u
[paccerBaroIIe JTUH3bI.
Tonkas nuH3a. POKYCHOE pacCTOSTHUE U ONTHYECKAsi CUjla TOHKOW JIMH3BI.
[TocTpoenne n3oOpaxeHuit B COOMPAOIINX U PACCEUBAIONTUX JIMH3AX.
Dopmyiia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.
[Ipenensr TPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.
Bonnosas ontuka. aTepdepennus cBera. KorepeHTHbIE HCTOUHUKH.
Y cnoBus HaOIII0IEHNS MAaKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHITMOHHOM
KapTHHE OT JIBYX CHH(}a3HBIX KOTEPEHTHBIX UCTOYHHKOB.
Hudpakmus ceera. JudpakimonHas pemerka.
'Y cnoBue HaOMIOIEHUS TTIaBHBIX MAKCUMYMOB TIPU TTAJICHUH
MOHOXPOMATHYECKOTO CBETA Ha TUPPAKITUOHHYIO PEIIETKY.
[Tonsipu3zanus ceeta
Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue: 04Ky, Jymna,
¢doToanmapart, MPOESKIIMOHHBIH anmapar, MUKPOCKOII, TEJIECKOI, BOTOKOHHAS
onTHKA, TU(GPAKIIMOHHAS PEMIETKA, TTOJISIPOUI.
Jemoncmpayuu
1. [IpsmonuHeitHOe pacnipocTpaHeHHEe, OTPaKEHHUE U IPETOMIICHUE CBETA.
OnTuueckue npuOopsI.
2. [TonHoe BHyTpeHHee oTpakeHre. Moiesib CBETOBO/IA.

3. HccnenoBanre CBONCTB N300pakKeHU B JTHH3AX.

[ IpssMONMHENHOE pacIIpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. JIyd cBera.
'ToueuHblil HICTOYHUK cBeTa. OTpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenne nzo0paskeHuii B IuIockoM 3epkaine. Cihepuueckue zeprana.
[Ipenomiienue cBeTa. 3aKOHBI IPETOMIICHUS CBETa. AOCOIIOTHBIN MMOKa3aTehb
npenomiieHusi. Omuocumenvhwlli nokazamensb npeaomienus. Ilocmosncmeo
uacmomol ceema u COOmHouleHue OJIUH 80JIH NPU nepexooe
MOHOXpOMamMuyecko2o ceema uepes spanuyy pazoena 08yxX ONMu4ecKux cpeo.
.X00 nyueti 6 npusme. Jlucniepcust ceeta. CioxHBbIHM cocTaB Oenoro cBera. LIBer.
[lonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroi moJHOro BHyTPEHHETO
otpaxenust. Cobuparowue u pacceusarowue aun3vl. Tonkas nunza. DokycHoe
[PAcCCTOSIHUE M ONTUYECKAsl CUJIa TOHKOW JIMH3BI.

3asucumocms oKycHo20 paccmosanus MOHKOU cheputeckoll TUH3bL Om eé
ceomempuuy U OMHOCUMENbHO20 NOKA3AMeNs NPeloOMAEHUSL.

@opMyIta TOHKOW JIMH3BI. Y BEIMYECHHE, 1aBAEMOE JTMH30M.

X00 n1yua, npoueduie2o 1un3y no0 NPOU3BOIbHbIM Y2lOM K €€ 2lIa6HOl
onmuueckou ocu. [locmpoenue u300pasxceHuti mouku U Ompe3Ka npsamou 8
CoOUparOWUX U pacceusarowux IUH3ax U UX CUCeMax.

Onmuyeckue npubopul. Pazpewarowas cnocobnocms. I 1a3z kak onmuyeckas
cucmema.

[[penenbl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. UHTepdepenius cBeta. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
HaOII0/ICHUS MAKCUMYMOB I MUHIMYMOB B HHTeP(EPEHIIMOHHON KapTHHE OT
IBYX KOT€PEHTHBIX HCTOYHUKOB. [IpriMepsI kilaccuiecknx HHTep(epeHIIMOHHBIX
CXEM.

Jludpaxius ceeta. AudpakiponHas pemeTka. Y cIoBre HaOI0IeHUS TTIaBHBIX
MaKCUMYyMOB TIPHU MaJIEHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITUOHHYIO
pPELIETKY.

[lonsipusanus ceeta

Texnuueckue ycmpodcmea U mexnonocuyecKue npoyeccol. OYKH, JIYIIa,
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Mopaenun MUKpPOCKOIIa, TeIeCKomna.
Hab6mronenue untepdepeHium cera.
Hab6nronenue nqudpakuuu cBera.
HabGnronenue qucnepcuu certa.
[TosrydeHue CrieKTpa ¢ MOMOIIBIO MPU3MBI.

L XNV

10. HaGmronenue nomnsipusaiiu cBeTa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul
1. V3mepeHue nmokasareis MpeIoMIICHHsI CTEKIa.

2. HccnenoBanue CBOWCTB M300paKEHUM B TMH3AX.

3. HaOmionenue nucnepcuu cBeTa.

[Tomrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

2.

nepuckor, ¢poroannapar, MUKPOCKOII, POESKIIMOHHBIH armapar, IpoCBETICHHE
OINTUKH, BOJIOKOHHAS ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu

1. 3akoHbl OTpa)keHUsI CBETA.

2. HccnenoBaHue npeloMIICHUS CBETA.

3. HabmoneHue moiHOTO BHYTPEHHETO OTpaXkeHHst. Mojiens CBEeTOBOIA.
HccnenoBanue xXo/1a CBETOBBIX ITyYKOB Yepe3 IIOCKONapalIeIbHYIO
IUTACTHHY H IPU3MY.

13.

HccnenoBanue CBOMCTB M300paKEHH B JIMH3AX.
Mopenu MUKPOCKOTIA, TEeIECKOa.
Hab6nronenue natepdepeHIum CBeTa.
HaGnionenue BETOB TOHKUX INIEHOK.
Ha6nronenue audpakuuu cBera.

. M3yuenne nudpakiinOHHON PEIETKH.

. HabGmonenue nudpakiimOHHOTO CIIEKTpA.

. HabGmronenue nucrniepcuu cpera.

Hab6nronenue nossipusaiiu cBeTa.

14. IlpumeHeHue NoaIpOUA0B Ui U3YUEHUS] MEXaHUUECKUX HaMpsKECHUH

1.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, npaKmuKym

I/I3MepeH1/Ie MMoKas3aTeyid MPCJIOMIICHUA CTCKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHMS OT BellecTBa (Ha
MpUMepe KUJKUX JINH3).

No ko

N3mepenune pOKyCHOTO pacCTOSIHHS PacCEMBAIOIINX JIMH3.
[Tonyuenue n300paxeHHs B CUCTEME U3 INIOCKOTO 3epKaJia U JINH3HI.
[Tony4yenue n3o00paxkeHHs: B CUCTEME U3 JIBYX JIMH3.
KoHcTpyrpoBaHue TeIeCKONMYECKUX CUCTEM.

HaGnronenue nudpakuuu, MHTEp)EpeHIUU U MOJISPU3ALIUU CBETA.

HSyquHe noJjrsipu3anvu CBETa, OTpa)KeHHOI‘O OT MMOBEPXHOCTHU JUIJICKTPHUKA.

9.

10.
11.
12.
13.
M paKITMOHHON PEIIETKH.

N3yuenue naTepdepeHInm Ja3epHOro N3IyYeHUs Ha BYX LIEIsX.
Ha6mronenue aucnepcum.

HaGnronenue u uccnenoBanue JUPppakIuOHHOTO CIEKTpPa.
N3mepenne 1uHbI CBETOBOW BOJIHBI.

[TonyueHne chnekTpa H3JIy4E€HUs CBETOAMOJA MpU  MOMOIIHU
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PA3JIEJT 6. OCHOBBI CITELTUAJIBHOM TEOPUU
OTHOCHUTEJIBHOCTH (4 u)

PA3JIEJI 6. OCHOBbI CIIELIUAJIbHOM TEOPMU OTHOCUTEJIBHOCTU
(5"

Tema 1. Ocnoewvt CTO (4 u)

Tema 1. Ocnoswvt CTO (5 u)

['paHMIIBI IPUMEHUMOCTH KJIACCUYECKON MexaHUKHU. [locTynaTel cienualbHON
TEOPUU OTHOCUTEJILHOCTU: NHBAPUAHTHOCTh MOYJIsSI CKOPOCTHU CBETa B
BaKyyMe€, IPUHIIMII OTHOCUTEIBHOCTH DiHIITE i HA OTHOCUTENBHOCTD
OIHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHUE AJIUHBI.

ODHEPrus U UMILYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIbI. DHEPrUs
[1OKOS

[ paHHLIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynaTsl criennanbHON
TEOPUU OTHOCUTEIBLHOCTH.
[IpocTpancTBeHHO-BpeMeHHOM nHTepBai. [IpeobpasoBanus Jlopenua. Yciosue
[IPUYUHHOCTA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTHU. 3aMeJICHUE BPEMEHH U
COKpAICHUE JITUHBI.
OHEprus U UMILYJIbC PEISITUBUCTCKON YaCTHUILIBI.
CBsI3b Macchbl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrus
[TOKOSI
Texnuueckue ycmpouicmea u mexHoai02uiecKue npoyeccsl. CIIyTHUKOBbIE
[IPUEMHHUKH, YCKOPUTENIN 3apPSKEHHBIX YACTHII.
Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, NPAKMUKYM
OmnpeneneHne UMIyabCa WM DHEPIUM  PEIATUBUCTCKUX  YaCTHIL
¢dotorpadusaM TPEKOB 3apsyKEHHBIX YaCTUL B MAarHUTHOM I10JI€).

(o

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 v)

PA3JIEJI 7. KBAHTOBASI ®U3UKA (25 1)

Tema 1. Dnemenmut kearnmogoii onmuxu (6 u)

Tema 1. Kopnyckynapno — éonnosoii oyanusm (15 u)

@dotonbl. Popmyna [InaHka cBsi3u 3HEpruu (HOTOHA € €ro YacTOTON. DHeprus
U UMITYJIbC POTOHA
OTtxpeiTHe U UccnenoBanue Gotordpdexra. OnbiTel A. I'. CroneToBa. 3aKOHbBI
dororddekra. YpaBHenue DiinmTeiHa g potosddexra. «KpacHas
rpanuna» Gorordpdexra. lapnenue ceera. OnbiTol I1. H. JleGenena.
XHUMHYECKOE IECTBUE CBETA.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHnenue. (poTorieMeHr,
doronaTuuk, conHeuHas Oarapesi, CBETOIHO/I.

Jemoncmpayuu

1. ®oTod(peKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.
HccnenoBanue 3aKk0HOB BHENTHETO poTodPdexTa.
Ceeronuon.

2.
3.
4 Conneunas Oarapes.

PaBHOBECHOE TEIIOBOE M3TyueHre (M3TydeHne a0COIIOTHO YEPHOTO TelIa).
3akoH cmenienust Buna. ['munoresa M. Ilnanka o kBaHTax.

@DoTOHBI. DHEPTUSA U UMITYJIbC (POTOHA.

dotorddext. OnpiTl A. I'. Cronerosa. 3akoHsl poToddhdekra. YpaBHeHue
DitamreitHa s potoddpdexra. «KpacHas rpanuiay dporodrddekra.
JlaBneHue cBeTa (B 4aCTHOCTH, AAaBJICHHE CBETA HA a0COIIOTHO MOTJIOLIAIONIYIO U
a0COIOTHO oTpaxkarotyto nmoBepxHocts). OnbiTel [1. H. JleGenena.
BoaHoBeIe cBolicTBa yacTull. Bonubl ne bpoins. [Inuna Bosss! ge bpoiis u
pazMepbl 001acTH JTOKATU3aluu ABMKYIIelcs yactulibl. KopnyckyssipHo-
BOJIHOBOH JTyanu3M. [{udpakius 3JeKTPOHOB Ha KPUCTAJIIAX.

Creuunduka n3mepenuit B MuKpoMupe. COOTHOIIEHHS HEOIPE1eIEHHOCTEH
[ eiizenOepra

Texuuueckue ycmpoticmea u mexHon02uiecKue npoyeccyl: ClIeKTPOMETP,
(doTo31eMeHT, (POTOAATUHNK, TYHHEIBHBIH MUKPOCKOII, COJTHEYHast OaTapes,
CBETOJINO/I.

Hemoncmpayuu

1. ®oTo3dQheKT Ha YCTAaHOBKE ¢ IMHKOBOW TJIACTUHOM.
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2. UccnenoBanue 3akoHOB BHemHETO GoTorddexra.
3. MHccnenoBanue 3aBUCUMOCTH COIPOTUBICHUS MOTYIPOBOIHUKOB OT

OCBEIIIEHHOCTH.

4. Cseronuon.

5. Conneunas 6arapest.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, NPAKMUKYM

1. UccnenoBanue dpotopesucropa.

2. Nsmepenne nocrostnHoM [1nanka Ha OCHOBE HCCIECIOBaHUI
dboTodrddekra.

3. HccnenoBanrie 3aBUCIMOCTH CHIIBI TOKA Yepe3 CBETOJIUO]T OT
HATPSKEHUS.

Tema 2. Cmpoenue amoma (4 4)

Tema 2. Duzuka amoma (5 u)

Monens atoma Tomcona. OnbiThl Pezepdopaa o paccestHuio a-uacTuil.
[Imanerapnas mozaens aroma. Ilocrynarer bopa.
W3ny4yenue u noriomenrne GOTOHOB MPH MEPEX0/Ie aTOMa C OJHOTO YPOBHS
PHEpruu Ha Ipyroi. Buasl cnekTpos. ClieKTp ypOBHEN SHEPruu atoMa
BOZOPOAA.
Bonnosble cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnyckynspHo-BoIHOBOM
yannsm.

CnoHTaHHOE U BBIHYKJEHHOE U3JIy4YEHUE

Texnuueckue ycmpoucmea u npaKkmuyeckoe npumerenue: CreKTpaIbHbIN
aHau3 (CIIEKTPOCKOI), Jla3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu

1. Monens onsita Pezepdopaa.

2. Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

3. HaGmronenne nuHeHyaThIX CIIEKTPOB U3ITYUCHUS.
4, Jlazep.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomul
1. Hab6nronenue nmuHEHYaToro crekrpa.

OnbIThI 110 UCCIIEAOBAHUIO CTpOEHUs aToMa. [lnanerapHas Mozienb atoma
Pesepdopra.
[Toctynatsl bopa. M3ny4enue u normnomenue (GOTOHOB MpH Nepexoie aToma ¢
OJIHOTO YPOBHSI DHEPIUU Ha IPYrOH.
Bujel criektpoB. CHEKTp ypOBHEH 3HEpruu aToMa Bo0po/a.

CrioHTaHHOE U BBIHYKIEHHOE M3IyueHue cera. Jlasep

Texnuueckue ycmpoucmea u mexHoni02udecKue npoyeccyl: CIIeKTpaabHbINA
aHaJIN3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTEP.

Hemoncmpayuu

1. Mognens omnbita Pesepdopaa.

2. HaGnronenue nuHeHvaThIx CIIEKTPOB.

3. YCTpONCTBO U IEUCTBUE CUETUYNKA MOHU3UPYIOIIUX YaCTHLL.
4, Omnpenenenue JTMHBI BOJTHBI TA3€PHOTO U3ITYUYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, RPAKMUKYM
1. HaGmroienre TuHEHYaToro CreKTpa.

2. MccnenoBanue ciekTpa pa3peKeHHOT0 aTOMapHOTro BOJIOPOJIa U U3MEPEHNE
noctosiHHoM Punbepra.

Tema 3. Duszuka amomnozo a0pa u rjiemenmapusvix yacmuy (5 4 )

Tema 3. Duzuka amomnozo a0pa u rjiemenmapuuvix yacmuy (5 4 )

DKCIIEPUMEHTHI, TOKA3bIBAIOIINE CIIOKHOCTh CTPOeHUS siapa. OTKpbITHE
pamuoakTuBHOCTU. OMBITH Pe3epdopaa mo onpeaenennio cocTaBa
aJnoakTUBHOTO M3nyueHust. CoiicTBa anb(a-, 6eta-, raMMa-u3IydeHusl.

Hyknonnas mozens siipa ['eiizen0epra—IBanenko. 3apsa sapa. MaccoBoe
qucio Anpa. M3oromnst.

PaanoakTHBHOCTh. Anb(da-pacnan. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnal.
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BiusiHue paguoakTUBHOCTH HA KUBBIE OpraHu3Mbl. OTKpBITHE IPOTOHA U ["'amMa-u3myuenue. 3aKOH paJuoaKTHBHOIO pacnaja. PaqnoakTHBHbBIE H30TOIIBI
Heiitpona. Hykiionnas moaens siapa ['eitsenOepra—IUlBanenko. 3apsa saapa. B npupoje. CBOWCTBA HOHU3UPYIOUIETO U3Ty4YeHUs. BiusHue paanoakTHBHOCTH

MaccoBoe uuciio siapa. Mzoronsl. Anbda-pacnan. IIeKTPOHHBIA U Ha YKUBBIC OpraHu3Mbl. EcTecTBeHHBIN (oH m3nydeHus. Jlosumerpus.
MO3UTPOHHBIN OeTa-pacnan. ['amMmma-u3nydeHne. 3aKOH PaIiOaKTUBHOTO DHEprus CBSI3U HYKIIOHOB B siipe. SnepHbie cuiibl. JleexT Macchl sapa.
pacmajzia. DHeprus CBSI3U HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt maccel  [SlnepHble peakuuu. Jlenenue u cuntes saep. Anepusie peaktopsl. [Ipobnembl
siapa. SAnepHele peakuuu. JleseHue u cuHTe3 suep. AnepHblid peakTop. YIPaBJISIEMOTO TEPMOSIEPHOTO CUHTE3a. DKOJIOTMUYECKUE aCIIEKThI Pa3BUTHS
Tepmosinepuslii cunTes. [IpobiemMbl 1 IepCreKTUBbI SACPHON SHEPTreTHKY. SIEpPHOM SHEPreTUKU. MeToIbl PETUCTPalii U UCCIIEI0BAHMS JIEMEHTAPHBIX
DKOJIOTUYECKUE aCIEKTHI SACPHON SHEPTETUKHU. DJIEeMEHTAPHbIC YACTHUIbI. yactull. OyHgamenTanbHble B3auMOeHCTBUS. baproHbI, ME30HBI U JIENTOHBI.
OTkpeITHE TO3UTPOHA. MeTo bl HaOMIOIeHus U peructpanuu saemenTapibix ([Ipencrasnenue o CtannaptHoit mojenu. KBapk-riirooHHas MOJieb aJIpOHOB.
yactul. OyHaaMeHTalbHbIe B3auMOIeicTBUsA. EMUHCTBO u3nuecKkoit ®dusuka 3a npenenamu CrannaptHoi mojenu. TémHas Marepust U TEMHas
KapTUHBI MUpPa bHeprus. EmuHCcTBO (hr3nueckoil KapTUHBI MHpA.

Texnuueckue ycmpoticmea u npakmuyeckoe npumerenue: J03UMeTp, Texnuueckue ycmpouicmea u mexHoao2uiecKue npoyeccyl: 103UMeTp, Kamepa
kaMmepa BunbcoHa, siepHblil peakTop, aToMHast 0omOa. BunbscoHa, siiepHbIi peakTop, TEPMOsIEPHBINA peakTop, aToMHast ObomoOa,

emoncmpayuu MarHHTHO-PE30HAHCHAs ToMOorpadus.

1. CuéTYMK MOHU3HUPYIOUIUX YACTHII. Yuenuueckuii sxkcnepumenm, nabopamopnsie padomut, npAKMuUKym

Yuenuueckuii 3xcnepumenm, nadvopamopmusvie padomot 1. Wccnenosanne TpekoB vacTuil (110 roToBbIM (GoTorpadusm).

1. I/ICCHC,I[OBEIHI/IC TPEKOB YaCTHUILI (HO TOTOBBIM Q)OTorpaq)HgM)_ 2. HCCJ’ICI{OB&HI/IG paaruOaKTUBHOI'O (bOHa C UCIIOJIb30BAHUCM JO3UMCETpA.

3. N3ydenne norionieHus 0eTa-4acTUI] ATFOMHHACM.

PA3JIEJI 8. SJIEMEHTBI ACTPOHOMUWU 1 ACTPODPU3UKU (74)  PA3ZJEJL 8. SJIEMEHTBI ACTPOHOMMU 1 ACTPOPU3UKMU (12 v)

Tema 1. Dnemenmut acmpogpuzuku (7 4 ) Tema 1. Dnemenmot acmpogpuzuku (12 u )

JTanel pa3BUTHA aCTpOHOMHUH. [IpuKIagHOE 1 MUPOBO33pEHUYECKOE 3HAUCHHE
acTpoHOMUHU. Bup 3B€31H0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbL, IUTAHETHI, UX  (JTalbl pa3BUTHA acTpoHOMHUU. [IpukiagHOe 1 MUPOBO33pEHUECKOE 3HAUEHUE
BuauMoe aBrxeHue. Conneunas cucrema. Connue. ColqHeyHast akTUBHOCTh.  [aCTPOHOMUH. [IpMEHUMOCTh 3aKOHOB (PM3UKH JUIs OOBSICHEHUS TIPUPOIBI
Wcrounuk sHepruu CosHua U 3BE3/1. 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. [KOCMUYECKUX OOBEKTOB.

/lnarpamma «CHEeKTPaIbHBIN KJIacC — CBETUMOCTBY. 3BE3/IbI [NIABHON MeToapl aCTPOHOMMUECKUX HccaenoBaHnil. COBPEMEHHBIE ONTHYECKNE
[1OCJIEIOBATEIbHOCTH. 3ABUCUMOCTh «MAacca — CBETHUMOCTBY IS 3BE3]1 TEJIECKOIIbI, PaJHOTENIECKOIIbI, BHEATMOC(EpHask aCTPOHOMHS.

TJIaBHOW MOcieoBaTebHOCTU. BHyTpeHHee ctpoenue 38E311. CoBpemenHble  |Bua 3BE€31HOr0 Heba. Co3Be3aus, spKHue 3BE3/1bl, IUIAHETHI, UX BUIUMOE
[PEJICTaBICHUS O MPOUCXO0XKIEHUH U 3BomoK CoHIIa U 3BE31. DTaribl JIBIJKCHHE.

PKU3HU 3BE3]1. ConHeunas cucrema.

Muteunbiii [Tyte — nama ' anaktuka. [onoxxenue u nemxenue CosHia B Comnuue. ConHevyHasi akTUBHOCTb. MicTounuk sneprun CoHIA U 3BE3I.
["anaktuke. Tunel ranaktuk. PaguoranakTiuky U kBazapsl. YEpHbIE ABIPBI B [3BE3/IBI, UX OCHOBHBIE XapaKTEPUCTUKHU. JMarpaMMa «CIeKTpaIbHbINA KJIacC —
aapax rajaktuk. Beenennas. Pacimpenue Beenennoit. 3akon Xa06ua. CBETHMOCTB». 3BE3/IbI IIaBHOM MOCIEN0BATENBHOCTH. 3aBUCHUMOCTh «Macca —
Paz0eranue ranaktuk. Teopus bosnbioro B3peiBa. PennkroBoe u3nydeHne.  [CBETUMOCTBY JUIsl 3BE3]1 TJIaBHOM MOCIE0BaTeIbHOCTH. BHyTpeHHee cTpoeHne
MacmtaOHas cTpykrypa Beenennoii. Meraranaktuka. Hepeménnsie 3BE31. CoBpeMEHHBIE IPEACTABICHUS O MPOUCXOKACHUH U 3BosonMK ConHua u
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MpOoOJIEMBbI ACTPOHOMHUH. 3BE30. DTanbl )KU3HU 3BE3I.

Yuenuuecxkue naonrooenusn Mineunsiii [1yTs — Hama I anaktuka. [lonoxxenue u nemxenne ColHIa B
1. Habmoenust HEBOOPYXKEHHBIM  TJa3oM ¢  ucnoibs3oBaHueM|[ anaktuke. Tumbl ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B
KOMITBIOTEPHBIX TPUIOKEHUHN TSI ONPEeTICHHS TOJ0KEHHS HeOECHBIX sapax ranakTuk. Becenennas. Pacmmpenue Beenennoil. 3akon Xa06ma.
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3qusi CeBepHoro nonymapus [Pazderanue ranaktuk. Teopust bonbioro B3psiBa. PenukToBoe n3nydeHue.
U ApKUE 3BE3/BI. MacmrabHasi cTpykrypa Beenennoii. MeTaranakTuka.
2. Habmonenus B teneckorn Jlynsl, uraner, Maeuynoro [lyru. Hepeménnsie mpobieMbl acCTpOHOMUHT
Yuenuueckue naoniooenua:
1. Habmonenus 3BE3gHOr0  He0a  HEBOOPYKEHHBIM  TJIa30M

C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN 11 ONIPEACIICHUS ITOJT0KEHUS

HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be31usi CeBepHOro

[MOJTYLIAPUS U IPKHUE 3BE3/IBI.

2. Habmronenus B Teneckon JIyHbl, MIaHET, TYMAHHOCTEH U 3BE3THBIX
CKOILICHHIA.

OU3NYECKUM ITPAKTUKYM (16 yacos)

Cnocobbi usmepenus husuiecKux 6eIuyUH ¢ UCNOIb308AHUEM AHATIO208bIX U
YUPDPOBLIX USMEPUMENBHBIX NPUOOPOE U KOMNLIOMEPHBIX OAMUUKOBBIX CUCTIEM.
Abcontomuvle u OmHOCUMENbHbLE NOZPEUWHOCU USMEPEHUT] PUUUECKUX
eenuyun. Oyenka epanuy nocpeutHocmel.
IIposedenuie KOCBEHHbIX USMEPEHUTL, UCCIe008aHUU 3A8UCUMOCTEN PUIUUECKUX
GEUYUH, NPOBEPKA NPEONONCEHHBIX SUNOme3 (6b100p U3 pabom, ONUCAHHBIX 6
memamuyeckux pasoenax « Yuenuveckuil sIxcnepumenm, 1abopamopHule
abomol, NPAKMUKYMY).

OBOBIIAIOIIEE ITOBTOPEHMUE (4 u) OBOBIIAIOIIEE ITOBTOPEHUE (15 4)

Pornb ¢usrkn 1 aCTPOHOMUH B SKOHOMHYECKOi, TEXHOTOTUIECKOH, O06o01IeHre 1 cucTeMaTH3aIMs ColepKaHusl pa3iesioB Kypca «MexaHHuKay,
COLIMATILHOM U ATHUYECKOH cepax esTeTbHOCTH YeI0BeKa; pOJib U MECTO «MoekyisipHas pu3nKa ¥ TEpMOAMHAMHKAY, «DJIEKTPOAMHAMHKA,
(bM3MKHM ¥ aCTPOHOMHH B COBPEMEHHON HAYYHOW KapTHHE MUPa; POJIb «Konebanus u BOMHBI, «OCHOBBI CIICIIUATBHON TEOPHH OTHOCUTEITHBHOCTHY,
(pu3ndeckoil TeOpHH B POPMUPOBAHUN MPEJCTABICHHIT O HPU3HMICCKON «KBaHnTOBas Ppuznkay, « IMEMEHTHI ACTPOHOMHUH U aCTPODU3UKIY.
KapTUHE MUpPA, MECTO (pU3NYECKOM KapTHHBI MUpa B 00IIEM psiy Ponb  QU3MKK ¥ aCTPOHOMHHM B DKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COBPEMCHHBIX €CTCCTBEHHO-HAYYHBIX MPE/ICTABICHUI O MIPUPOJIE COITMATBHOM U TUYECKOH chepax NeAaTeTbHOCTH YeTI0OBEKa; POJIb K MECTO

(U3MKU ¥ aCTPOHOMHUH B COBPEMEHHOM Hay4YHOM KapTHHE MUPA; 3HaYCHUE
OnucaTeNbHON, CUCTEMATU3UPYIOIIEeH, 00bICHUTEILHON M MPOrHOCTUYECKON
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npupojie

byHKUni GU3NUECKOM TeopuH; poib Gpu3nueckor Teopun B GOPMHUPOBAHUHT
MPEACTABICHUH 0 (PU3NISCKOIN KapTHHE MUPa, MECTO (DU3UIECKON KapTHUHBI
MHUpa B 00ILIEM pSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPECTABICHUN O

Peseps (3 ) Peseps (10 1)

TemaTuueckoe INIAHUPOBAHHUE Kypca 11 kaace

bazoevtit yposens (2 uaca)

Yenyonennuwuii yposens (5 uacos)

Kon-Bo  [DJieKTpoauHaMuKa(npojoskenne) 11/27
JacoB MarauTtHoe 1oJie 6/14
1 B3aumozaeicTBUE TOCTOSTHHBIX MArHUTOB M MPOBOJIHUKOB C TOKOM. MaruutHoe
nosie. Bektop MmaruutHO#M uHAYKIUH. [IpUHIUN Cyneprio3uIMu MarHUTHBIX MOJEH.
JIMHMM MarHUTHOW MHAYKIHWH.
1 MaruuTHOE 1oJie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIiT Dpcrena. Kaptuna nuHU MarHUTHON MHIYKIIUHU OIS
[MOCTOSHHBIX MardUTOB.
1 Onpedenenue ycio6utl NPUMEHUMOCMU MOOeNU 0OHOPOOHO20
MacHUMHO20 NOJIAL.
1 Onpeodenenue HanpasieHus UHOYKYUU MACHUMHO20 NOJIS
NPOBOOHUKA C MOKOM
1 \Maznumnoe none 6 gewyecmse. PeppomazHemuxu, napa- u -
ouamacHemuKku
1 Cuita AMriepa, €€ HanpaBJIeHUE U MOYJIb.
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Cuna JlopeHiia, e€ HanpaBiaeHUE U MOAYJb. [[BH>KeHUE 3apsKEHHOM YacTHUIIbI B
OJIHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

1 [ IposedeHnue KoceeHHbIX usMepeHull cuivl Amnepa, npoeedeHue
uccie0osanust  3asucumocmet  medcoy — uzuueckumu
GeIUYUHAMY U ONBIMOE  NO  NpoGepKe  NPeON0N’CEeHHOU
eunomesvl Npu U3y4eHuy 0eucmeus NOCMOSHHO20 MA2HUMA Ha
AMKY C MOKOM
1 ObvsacHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
CMpOoUCm8
1 [ Ipumepwl pewenus 3a0ay no meme « Cuna Amnepay
1 TexHUYecKue yCTPONCTBA M TEXHOJIOTHYECKHE MPOLIECChI: IPUMEHEHHE
MMOCTOSTHHBIX MarHUTOB, YJICKTPOMArHUTOB, TECTEP-MYIbTHMETP, SJEKTPOIBUTATEITH
SAAkoOH, YCKOPUTEINN DJIEMEHTAPHbBIX YaCTHII.
1 JlaboparopHuas pabota Nel «HabmroneHue neicTBUS MAarHUTHOTO TIOJISI HA TOK
1 [ Ipumepvl pewtenus 3a0ay no meme « Cuna Jlopenyay
1 \Pewtenue pacuémmuuix 3a0ay ¢ 16HO 3a0AHHOU U HEABHO
3a0anHol puzuueckou MoOenvio ¢ UCNONb308AHUEM OCHOBHBIX
3akono8 u hopmyn no meme «Maznummnoe noney.
1 Peutenue kauecmseHHbIX 3a0ay, Mpeoyouux npumeHeHus
BHanull no meme «Maznumnoe nozney.
JyieKTpOMarHuTHasi MHAyKnus 5/13
1 SIBieHue HMEKTPOMArHUTHOW MHAYKIMH. [10TOK BEKTOpa MAarHUTHOW WHAYKIIHUH.
2 J1C nHayKIMU.
1 3aKoH dMeKTpoMarHuTHOM nHAyKIKu Papanes. BuxpeBoe aneKkTpruueckoe mosie.
Toxu dyko.
1

O/]C unoykyuu 8 npo8ooHUKe, 08UNCYIUEMCS NOCIYNAMENbHO
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6 0OHOPOOHOM MASHUMHOM NOJle.

I [pumepyl pewienus 3a0au no meme «3aKou
91eKMPOMASHUMHOU UHOVKYULY

Pewenue pacuémuulx 3a0ay ¢ A6HO 3A0AHHOU U HESIBHO
3a0anHol puzuueckol MoOenwbio ¢ UCNONb308AHUEM OCHOBHBIX
3aK0HO08 U hopmyn no meme « ANeKMPOMASHUMHASL UHOYKYUSLY.

[IpaBuno Jlenna. MHaykTuBHOCTB. KaTyIlika HHIYKTUBHOCTHU B LIENIH IIOCTOSIHHOTO
TOKA.

Asnenne camonnaykuuu. I{C caMOMHAYKIIMH.

\Peuteriie kKauecmeeHHblX 30()611!, mpe6yr0u;ux NPpUMEHEHRUA
BHanUull no meme ((aﬂeKWlpOMClZHuWZHaﬂ MHayKl/ﬂ/l}l».

Aneopumm ucnonvsosanus npasuna Jlenya onsa onpeoenenus
Hanpaesenus Mmoka 6 KOHmype npu ananuze 2papuieckux u
DKCNepUMeHmManbHblX 3a0a4

Cbopka mooenu s1eKmpoMacHUMHO20 2eHepamopa

SHCpFI/IH MAarauTHOTIO IOJISI KaTyIKU C TOKOM. 3HeKTp0MaFHI/ITHOC I1oJic

JlaGopaTopHast pabota Ne2
«V3yueHue siBICHUS SJICKTPOMArHUTHOW WHITYKITHI

ObwsicHeHe 0CHOBHbBIX npuryunoe oelicmeuss MmexHu4ecKux
ycmpochme U mexHojlocuvecKux npoyeccos, maKux Kak.
uHayKI/;MOHHa}Z nevoy, COJZ@HOM(), sawiuma om aeKkmpuzayuu
meijl npu OBUICEHUU 8 MASHUMHOM NoJle 3emiiu.

Obobwarowje-nogmopumensroe 3auamue no meme
« DNeKMPOMASHUMHASL UHOYKYUSL)

3auem no meme ((aﬂeKMPOMQZHUWZHa}Z uH()yKLﬂ/l}l




Kousiedanus u BostHbI (60 1) Mexannueckue kosiedanus 5-/10

1 KoiebarenpHaasg cucreMa. CBOOOJHBIE KOJIEOAHUS.
1 ["apmonmnueckue konebanus. Kunemarnyeckoe 1 JMHAMUYECKOE OMUCAHUE.
JHEpreTuyeckoe Onrcanue (3aKOH COXPAHEHUS MEXaHUYECKOM SHEPrun).

1 Bb1600 Ounamuuecko2o onucanus 2apMoHU4ecKux Koaieoanuu
U3 UX IHEP2eMUYeCcK020 U KUHEeMAMUYEeCK020 ONUCAHUS.

1 \Buinyoicoennvle konebanus. Pezonanc. Pezonancnas kpusas.
\BausiHue 3amyxanusi Ha 6U0 pe30HAHCHOU KPUBO.
Aemoxonebanusl.

1 \Pewenue pacuémuwvix 3a0ay ¢ A6HO 3a0AHHOU U HEABHO
3a0anHol puzuteckol MoOenbio ¢ UCNONb308AHUEM OCHOBHBIX
3akono8 u hopmyn no meme «Mexanuyeckue Konedanusy.

1 AMITyAa U (aza konedanuid. CBsi3b aMILUIUTY/ bl KOJIEOAHUN UCXOJHON BETMUNHBI

C aMIUTUTYyIaMU KoJie0aHUi €€ CKOPOCTH M YCKOPEHHUSI.
1 [lepuon 1 yactora konebanuii. [leproa ManbIx CBOOOTHBIX KOJIECOaHUI
MaTeMaTHYeCKOTro MasTHHKA. [leprno cBOOOAHBIX KOIeOaHU TPYKHHHOTO
MasITHHUKA.
1 PewieHue kauecmgenHbIX 3a0ay, mpeoyrowux npumeHeHus

3ranull no meme «Mexanuueckue KoieOaHUAY.
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1 ObwvsicHenue 0CHOBHBIX NPUHYUNOE OeUCMBUSI MEXHUYECKUX
ycmpoticms, makux Kak: MempoHOM, Yacyl, Kadenu,
MY 3bIKANbHBIE UHCMPYMEHmMbl, ceicmozpag.
1 Vlabopamopras paboma Ne3 «Onpedenenue yckopenus
C80000H020 NAOEHUSA NPU NOMOWU MAAMHUKA
JJIeKTPOMarHuTHble KoJiebanus 7/15
1 KonebartenbHbiit KOHTYp. CBOOOTHBIC AIEKTPOMArHUTHBIC KOIEOaHUs B UICaTbHOM
K0J1e0aTeIbHOM KOHTYDE.
1 dopmyna Tomcona.
1 Cé53b amnaumyowl 3aps0a KOHOeHCamopa ¢ AMIIUMYOOU CUIbL
moxa 6 Ko1ebamenbHOM KOHmMype
1 \Pewienue pacuémuwvix 3a0ay ¢ A6HO 3a0AHHOU U HEABHO
3a0anHOl uzuueckol MOOenbio ¢ UCNONb308AHUEM OCHOBHBIX
3aKOHO8 U hopMYN NO meme « DNeKMpoMacHUmMHbIe
KoeOanUsL»
1 Peutenue kauecmseHHbIX 3a0ay, Mpeoyouux npumMeHeHus
3HaHULl no meme « ANeKMpoOMacHUMHbvLe KOIeOaHUs»
1 3aKOH COXpaHEHHsI SHEPTUU B UI€aTbHOM KOJeOaTeIbHOM KOHTYpE.
1 3aryxarlnue 3IeKTPOMarHUTHbIE KosieOaHus. BeIHYKIeHHBIE 2IEKTPOMAarHUTHBIC
koseOanus. IlepeMeHHBIN TOK.
1 Cpasnenue mexanudeckux u 91eKmpoMacHUMHbBIX KO1eOaHutl
1 ObvsacheHue 0CHOBHLIX NPUHYUNOE 0eUCMBUS MEXHUYECKUX
ycmpoticms, makux Kak: 3/1eKmpudeckull 360HOK, 2eHepamop
nepemenHo2o0 moKa, IuHUU d1eKmponepeoay
1 OnpeodeneHnue ycio6utl NPUMEHUMOCIU MOOeNU UOeAIbHO2O

KonebamenbHo20 KoHmypa
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MoOLWHOCTb NePEeMEHHOro ToKa. AMNANTYAHOE N AeCTBYIOLEee 3HaYEHME CUNbI
TOKa M HaNpAXKeHWA Npu pasnnMyHon popme 3aBUCMMOCTU NEPEMEHHOIO TOKa OT
Bpemern. CuHyCONIaIbHBIA IEPEMEHHBIH TOK.

1 M neanbHblil Tpanchopmarop. IlponsBoacTBo, nepenaya u noTpediaeHne
PIIEKTPUYECKOM dHepruu. KynpTypa ucnonb3oBaHus 3JIEKTPOIHEPTUHU B
[TOBCEHEBHOM KU3HU. TEXHUYECKUE YCTPOMCTBA U TEXHOJIOTUYECKHUE IPOLIECCHI:
DIIEKTPUYECKUI 3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoIIepeiay
1 Pe3ucmop, KonoeHcamop u Kamywka uHOYKMUHOCmu 6 yenu
CUHYCOUOANbHO20 nNepemenHo20 moka. Pezonanc mokoe.
\Pezonanc nanpsiceHu.
1 /[emoncmpayus akmueHo20, eMKOCMHO20 U UHOYKMUEBHO20
conpomuenenui
1 Pewienue kauecmeeHHblX 3a0ay, mpeoyrowux npumMeHeHus
BHAHUL O MmeMme « DNeKMPOMASHUMHbBLE KONEOAHUsY.
[Konmponvnas paboma
MexaHu4ecKkue U 3J1eKTPOMATHUTHBIE BOJIHBI 5/10
1 MexaHnueckue BOJIHBI, YCIOBHUS X pacnpocTpaHeHus. [lonepednsle 1 Mpo1osIbHbIE
BOJIHBI. [leprof, ckopocTh pacnpocTpaHeHUs U JyIMHA BOJIHBI. CBoOMCTBa
MEXaHUYECKUX BOJIH: OTPaXKEHUE, PEIOMIICHHE, HHTeppepeHIINs U U PAKIIUSL.
1 3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3Byka. LllymoBoe
3arps3HEHUE OKPYXKAIOUIEH Cpenbl.
1 H3yuenue pacnpocmpanenus 36yK06biX 601H 6 3aAMKHYMOM

npocmpancmee.
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\Pewenue 3a0au

1 ObvsacHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
ycmpoticme u mexHoL02U4ecKUx npoyeccos, makux Kax:
IMY3bIKATIbHBIE UHCIPYMEHMbL, paoap, paouonpuémHux,
menesuzop, anmenna, menegon, CBU-neuwv, ynompazeykosas
OUACHOCMUKA 8 MEXHUKe U MeOUYUuHe.
1 DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3JIYYCHHS 3JIEKTPOMArHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH: OTPaKeHUE, MPEIOMIICHHE, OIIpU3ausl,
uHTephepeHIus 1 TudpaKius. B3aUMHasi OPUCHTAIIUS BEKTOPOB B
PIEKTPOMArHUTHOM BOJIHE.
1 [Ixana smekTpoMarHUTHHIX BOJIH. [I[puMeHeHHEe 37IeKTPOMAarHUTHHIX BOJIH B
TEXHHUKE U ObITYy. TeXHHUECKHEe yCTPOUCTBA U MIPAKTHYECKOE IPUMEHEHHE:!
MY3bIKaJIbHbIE HHCTPYMEHTHI, pajap, paauonpuéMHHK, TEIEBU30D, AaHTCHHA,
tenedon, CBU-neus, ynbTpa3BykoBas JUArHOCTHKA B TEXHUKE U MEIUIIMHE
[ [puHIMIIBI paInOCBA3H U TeleBUAeHUs. Pannonokanusi.
1 Pewenue kauecmseHHbix 3a0a4, mpeoyoujux npumMeHeHus
3HaHutl no meme «Mexanuueckue u 31eKmMpOMACHUMHbLE
BOJIHBLY
1 Peutenue kauecmseHHbIX 3a0ay, Mpeoyouux npumeHeHus
3HaHutl no meme «Mexanuueckue u 31eKmMpOMACHUMHbLE
60IHBLY
1 Yempoiicmeo u npunyun pabomul npocmetiuieco
A0UONPUEMHUKA
OnTtuxa 10/25
1 [IpsiMonHEITHOE paclipoCcTpaHEHUE CBETA B OJHOPOAHOM cpene. Jlydu cBera.
To4YeuHbI ICTOYHUK CBETA.
1

OTpanceHHe cBeTa. 3aKOHEI OTpaXCHUA CBCTA. HOCTpOCHI/Ie H306pa)i(eHPIﬁ B

IMJIOCKOM 3CpKaJIC.
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Habnto0enue onmuyeckux sA61eHull, nposederue KOC8eHHbIX
U3MepeHUll, UCCIe008aHUs 3A8UCUMOCTEl DUULECKUX 8eTUYUH
1 ONBINMOB NO NPOBEPKE NPEOTONCEHHOU 2UnOme3bl NPU
U3yUeHUlU s61eHUll NPEIOMIeHUs C8ema Ha epanuye pazoena
08YX cped, nperomieHus ceema 8 coouparoweri u
pacceusaroujeli IUH3AX, B0THOBbIX CEOUCME CEeMm.

1 Ilocmpoenue u pacuém uzo0padxiceHu, co30a8aemulx NI0CKUM
3epranom
1 Copepuueckue 3eprana
1 [IpenomiieHue cBeTa. 3aKOHBI IPEIOMIICHUS CBETAa. AOCOIIOTHBIN MTOKAa3aTeNb
[PEIOMIICHUS.
1 Hucnepcus ceeta. CiioxkHbll cocTaB O6enoro cera. L{ser.
[TonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yromi MoJHOro BHyTPEHHEr o
OTpaKEHHUS.
1 Vlabopamopnas paboma Ned « Uzmepenue noxkazamers
npenomieHus CmeKuay
1 OmnocumenvHulii nokazamens nperomaenus. [locmoancmeo
uacmomul céema U COOMHoOUeHue ONIUH 80IH NPU Nepexooe
MOHOXpOMamu4uecko2o ceema uepe3 2panuyy pazoena 08yx
onmuueckux cpeo.
1 X00 nyueti 6 npusme.
1 Cobuparomue 1 paccenBaromue TuH3bl. ToHKas muH3a. POKyCHOE pacCTOsSHUE U
ONTHYECKAsl CUJIA TOHKOM JIMH3BL.
1 DopMyia TOHKOW JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JTUH301
1 Vlabopamopras paboma Ne5 «Onpedenenue onmuueckoul CUlvl
u ghoxycrnoz2o paccmosanus cobuparujelt TUH3bLY
1

3asucumocms oKycnoeo paccmosnus MOHKOU cepuiecko
IUH3bL oM e€ 2eomempuu U OMHOCUMENbHO20 NOKA3ameils
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1PETIOMIIEHUA.

1 (X00 nyua, npoweduie2o 1un3y no0 NPOU38OIbHbIM Y2IOM K €€
enasnoll onmuueckou ocu. [locmpoenue uzoopasiceHuti mouku
U OMpe3Ka NPAMOU 8 COOUPAIOWUX U PACCEUBATOWUX TUH3AX U
ux cucmemax.
1 OnTuueckue npubopsl. Pazpemaromias cnocodHocTs. ['11a3 kak ontuyeckas
cUcTeMa.
[Ipenensl IPUMEHUMOCTH F€OMETPHUYECKON ONTUKH.
1 TexHUYEeCKHe YCTPONUCTBA M TEXHOJOTUYECKHX MPOIIECCHI: OYKH, JyIia, TIEPUCKOII,
dboToanmapat, MUKPOCKOI, MPOEKIIMOHHBIN amnmapar, IpOCBETIICHUE ONTUKH,
BOJIOKOHHAS ONTUKA, JU(PpaKIIHOHHAS periéTKa .
1 [ Ipoceemaenue onmuku
1 [ locmpoenue u pacuém uzoopasxicenuil, co30a8aemuvlx Ni10CKUM
3epKanom, MOHKOU JTUHZOU.
1 Pewenue kauecmseHnbix 3a0a4, mpeoyoujux npuMeHeHus
sHanuil no meme « Onmukay
1 Bonnosas ontuka. Untepdepentius ceeta. KorepeHTHBIE HCTOYHUKH. Y CTIOBUS
HaOJI0/IEHUSI MAKCHMYMOB U MUHUMYMOB B UHTeP(EePEHIIMOHHON KapTUHE OT ABYX
KOTePEHTHBIX HCTOYHHUKOB. [IprMepsI KiTacCHIeCKUX HHTEPPEPEHITMOHHBIX CXEM.
1 Jludpaxus ceera. AudpakiuronHas pemerka. Y caoBue HaOt01eHUs TTIaBHBIX
MaKCHMYMOB IPH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha IU(PAKIIMOHHYIO
em€TKy. [lonspuzanus ceera
1 Vlabopamopnas paboma Ne6 « zmepenue Onunbl c6emosou
BOJIHBLY
1 Obvsacuenue ocobennocmetl nNpoOmMeKaHusi ONMUYECKUx
senenull: unmepghepenyuu, ouppaxyuu, OUCnepcu, NOIHO20
BHYMPEHHE20 OMPANCEHUSL.
1

Pewenue pacuémuulx 3a0ay ¢ A6HO 3A0AHHOU U HESABHO
3adanHol puzuueckou Mo0envio ¢ UCNONb308AHUEM OCHOBHBIX
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3akono8 u hopmyn no meme « Onmuxa»

[Konmponvnas paboma

OCHOBBI ClIENMAJIBHOM TEOPUH OTHOCUTEJILHOCTH 4/5

1 [ paHHLIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHMKU. IlocTynaTsl criennanbHON
TEOPUH OTHOCUTEIBHOCTH.
1 OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEYIEHUE BPEMEHHU U COKpAILlEHUE
TUINHBI.
1 IIpocmpancmeenno-epemennoti unmepaai. Ilpeobpazosanus
Vlopenya. Ycnoeue npuuunnocmu.
1 [ Ipaxmukym
1 [ Ipaxmukym
1 OHEeprusi U UMITYJIbC PEIATUBUCTCKON yacTuIbl. CBSA3b Macchl ¢ SHEPTUeH U
UMITYJIbCOM PEIISITUBUCTCKOM YaCTUIIBL. DHEPTHsI TOKOS
1 TexHuueckue ycTpoicTBa U TEXHOJIOTHYECKHE MPOLIECCHI: CITYTHUKOBBIE
NPUEMHHIKH, YCKOPUTENN 3apsDKEHHBIX YacTHUI]
1 [TpakTHKyM
1 [TpakTHKyMm
1 JlaGopatopHas paboTa
1 KsanroBas ¢pusuka 15/25
KopnyckyisipHo- BoJIHOBO# Ayaau3m 6/15
1 PaBHOBECHOE TEIIOBOE M3IIyueHHe (M3TydeHue a0COIIOTHO YEPHOTO TENa).

['urmoreza M. Ilnanka o kBaHTax.
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DOTOHBI. JHEPTHS U UMITYJIbC (HOTOHA.

(I)OTOBJ'ICMCHT, (I)OTOJI&T‘-II/IK, TYHHeJ'IBHHﬁ MUKPOCKOII, COJTHCHYHAA 6aTapeﬁ,
CBCTOJHNO

1 3akon cmewenuss Buna.

1 ObvsacHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUSL MEXHUYECKUX
ycmpoticms, makux Kak: cnekmpomemp, ¢pomosniemenm,
omooamuux, mynHeaIbHbll MUKPOCKON, CONIHeYHas bamapes,
c6emoouoo.

1 \Pewenue pacuémuuix 3a0ay ¢ 16HO 3A0AHHOU U HESIBHO
3a0anHOl uzuueckol MOOenbio ¢ UCNONb308AHUEM OCHOBHBIX
3axkoHo8 u hopmyn no meme «Keanmoguvie saeneHusy.

1 Doroaddexrt. OnbiTel A. I'. CroneroBa. 3akoHb! GoTodddeKTa.

1 YpaHenue DitHmnTeiHa 1 porodddexra. «KpacHas rpanuma» Gporodddekra.

1 Onpeoenenue ycio8uti NPUMEHUMOCMU KBAHMOBOU MOOelU
ceema.

1 Ananuz K6aHMOBbLIX NPOYECCOB8 C UCNOIL308AHUEM YPABHEHUSL
Diinwmetina 0 homodgpexma, npuHyuna coOOMHOUEHUL
Heonpedenénnocmu I etizenbepea.

1 Peutenue kauecmseHHbIX 3a0ay, Mpeoyouux npumMeHeHus
sHanutl no meme «Keanmosvie saenenusy.

1 /laBieHue cBeTa (B YaCTHOCTH, JIaBJICHUE CBeTa Ha a0COFOTHO TOTJIOMIAIOIIYIO U

A0COJTIOTHO OTpakaroIIyto moBepxHocTh). OnbiTol [1. H. JleGenena.
1 TexHUYEeCKHe YCTPONUCTBA M TEXHOJIOTUYECKUE MPOIIECCHI: CIIEKTPOMETP,
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\Boarnosuvle ceoticmea yacmuy. Boanel oe bpotins. /[nuna eonnwl
Oe Bbpotins u pasmepsl 061acmu 1OKAIU3AYUU OBUNCYULETICS
uacmuywvl. Kopnyckynsipno-60ano6otl 0yanusm.

1 V[uppaxyus s1eKkmpoHo8 Ha KpUCmaiiax.
Cneyugura uzmepenuti ¢ muxpomupe. CoomuouieHus
Heonpedenénnocmel I etizenbepea
1 Pewenue KauecmeeHHbIX 3a0ai, mpedylouwux npumeHeHUs]
3nanuti no meme «Keanmosvie s6nenusy.
Konmponvnas paboma
Pdusuka aroma 4/5
1 OIBITHI 110 UCCIIEIOBAHUIO CTpOeHHUs atoma. [imaneTapuast Mojens aToma
Pesepdopra.
1 [Toctynarsl bopa. M3nydenue u normnomenne GOTOHOB IpH IIEpeXo/ie aToma ¢
0JITHOTO YPOBHS SHEPTUU HA JAPYTOM.
1 AHanu3z KAHMOBbIX NPOYECCOB HA OCHOBE NEPBO20 U BMOPO2O
nocmynamos bopa
1
[ Ipaxmukym
1
[ Ipaxmukym
1 Bunel ciektpoB. CriekTp ypoBHEH 3Hepruu aroma Bogopoaa. CloHTaHHOE U
BBIHYK/ICHHOE M3J1Y4CHHE CBETA.
1 TexHU4YeCKne yCTPOMCTBA U TEXHOJIOTMYECKHE MPOLIECCHI: CIIEKTPAIbHBIN aHAIN3
(CTIEKTpOCKOT), Ja3ep, KBAHTOBBI KOMITBIOTED
1 [TpakTHKym
1 [TpakTHKyMm
1 JlaGopatopHas pabota

62




DuU3MKa AaTOMHOI0 A/IPa U 3JIEMEHTAPHBbIX YacTull 5/5

B3anMozeiicTBus. bapnonsl, Me30HbI U JienToHbI. [Ipencrasienne o CtannapTHON
Mozenn. KBapk-TirrooHHass MoJienb anpoHoB. dusuka 3a npenenamu CtaHmapTHON
mojenu. TémHast MaTepust U TEMHast SHeprus. ENMHCTBO pU3MUecKoil KapTUHBI
MUpa.

1 Hyxnonnas mozens spa ['eiizenOepra-MBanenko. 3apsa sapa. MaccoBoe 4ncio
sinpa. M3oTomsl.
1 PanroakTuBHOCTB. AJb(a-pacnaa. DIEKTPOHHBINH U MTO3UTPOHHBIHN Oeta-pacnaz. I
aMMa-U3J1y4eHHUE.
1 [ Ipaxmukym
1 [ Ipaxmukym
1 \Pewenue 3a0au
1 DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt macchl saapa. SnepHbie
peakuuu. JleneHue u CUHTE3 siAep
1 Anepubie peakTopsl. [Ipo6iieMbl ynpaBiseMoro TepMosiIEpHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS SIIEPHON DHEPTETUKH.
1 [ Ipakmukym
1 [ Ipakmukym
1 \Pewenue 3a0au
1 MeTo/1bl pETUCTpaly U UCCIIEOBAHMS dJIEMEHTApHBIX YacTull. DyH1aMeHTalbHbIE
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TeXHU4YEeCKUEe yCTPOMCTBA U TEXHOJIOTHUECKHE IPOLECCHL: TO3UMETP, Kamepa
BuiibcoHa, siIepHBII peakTop, TEPMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30HaHCHas ToMorpadus

1 [ Ipaxmukym

1 [ Ipaxmukym

1 \Pewenue 3a0au
Koumponvnas paboma

JJIeMeHThI ACTPOHOMMH U acTpopusuku 7/12
1 MeTtoabl aCTPOHOMUYECKUX HccaeaoBaHUM. COBPEMEHHBIE ONITUYECKUE TEIECKOIIbI,
PanOTEIECKOIIbI, BHEATMOC(EpHAS ACTPOHOMHSI.

1 B 3Bé3nHoro Heba. Co3Be3aust, sipKue 3BE3bl, IUIAHETHI, X BUIUMOE JIBIKCHUE.

1 Omanvl pazeumus acmporomuu. Ilpukiaonoe u
MuUposos3peHueckoe 3nauenue acmporHomuu. Ilpumenumocms
3aKOH08 PuU3UKU 0151 00BACHEHUSL NPUPOOLI KOCMUUECKUX
00beKmos.

1 Ocnognoie coszse3ous CegepHo2o nonyuapus u aprue 36e30bl

1 Ponb acmponomuu 8 cospemenHol Kapmune mupa, 6
NPAKMUYECKol 0esamenbHOCmU Yelo8eKd U OaibHeliuem
HAYYHO-MEXHUYEeCKOM Pa36UmMui.

1 ConHeuHasi cicTeMa.

Comnre. CoHeuHast akTUBHOCTE. McTounuk sHeprun ConHIa u 3BE3 .
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3BE3MBI, IX OCHOBHEIE XapaKTEPUCTHKHU. JlmarpaMma «CreKTpaabHBIA KJIacC - CBETUMOCTDY.
3BE3IBI IIIaBHON TOCIIEN0OBATEILHOCTH. 3aBUCUMOCTE «Macca - CBETUMOCTEY ISl 3BE3
TJIaBHOM MMOCTIEN0BATENbHOCTU. BHYTpEHHEE CTpOEHHE 3BE3 .

1 [ Ipaxmukym
1 [ Ipaxmukym
1 Obobwenue u cucmemamu3ayust COOEPACAHUS Pa30e08 Kypca
«Mexanuxay,
1 COBpEMEHHBIE NPEICTABICHUS O IPOUCXOKACHUU U 3BOItonnK CoaHIA U 3BE31. DTarbl
PKHU3HU 3BE3NL.
1 Muneunsiii IlyTs - Hamia ["anaktuka. [Tonoxxenue u neuxenue Connua B ['anaktuke. Tunsl
rajnakTuk. PaguoranakTuky v kBazapel. UEpHBIE IBIPHI B sIpax rajlakTUK.
1 Obobwenue u cucmemamu3ayus COOEPHCAHUsi pazoenos Kypca
«Mexanuxay,
1 ObobwWenue u cucmemamusayus COOEPHCAnUs pazoenos Kypca
«Mexanuxay,
1 Obobwenue u cucmemamu3ayus COOEPHCAHUsL pazoenos Kypca
«Monexynapuas ¢uzuxa u mepmoouHamuxay,
1 Bceenennas. Pacmmpenne Beenennoit. 3akon Xa60:1a. Paz6eranue ramaktuk. Teopust
Bonbuioro B3phiBa. PelMKTOBOE H3ITyUCHHE.
1 MacmrabHast cTpykTypa Beenennoii. MeraranakTuka.
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Heperménnsie npobaeMbl aCTpOHOMHN

1 Obobwenue u cucmemamu3ayust COOEPACAHUS PaA30e108
Kypca «Monekynapnas pusuxka u mepmooOUHAMUKAy,

1 Obobwenue u cucmemamu3ayust COOEPACAHUS Pa30e108
Kypca «Monekynapnas pusuxka u mepmoOUHAMUKA»,

1 IIpumenenue ocnogononazarouux acmpoHOMU4eCcKUx
NOHAMUL, 3aKOHO8 U Meopull 0Jisl AHAIU3A U OObACHEHUs
duzULecKUX npoyeccos, NPOUCXOOAWUX 8 36€30aX, 6 36E30HbIX
cucmemax, 8 MexNCcearaKmuyecKol cpeoe, 08UNCEeHUsI HeDeCHbIX
mer, 2600yl 36630 U Beenennoii

1 OG600IIEHNE U CHCTEMATH3ALIMS COJIEPKaHus pasjiesia Kypca « MexaHuKay

1 O000IIIeHNE ¥ CUCTEMATH3alIUs COJIEpIKaHUs pa3jiesia Kypca « MosieKysipHas (pu3uka u

TEPMOJINHAMHUKA»

1 Ob60o6wenue u cucmemamuzayusi COOEPIHCaAHUs paz0enos
Kypca « NekmpoouHamura»

1 Ob6o6wenue u cucmemamuzayus COOePIHCaAHUs paz0enos
Kypca « NeKmpoouHamuray

1

Obobwenue u cucmemamu3ayust COOEPACAHUS pa30enos
Kypca « NeKmpoouHamuray
1 Peseps. MToroast KOHTpoJibHAs padoTa.
1 Peseps
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
NHTEPHET

e bubmmoreka IIOK https://lesson.edu.ru/03/10

e POIII https://resh.edu.ru/subject/28/10/

e bubmmoteka — Bc€ mmo npeamery «dPusnka». — Pexxum poctymna:
http://www.proshkolu.ru

e BueoonsiThl Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

e EnunHast Kosuiekius mudpoBbIX 00pa30BaTeNIbHBIX peCcypcoB. — Pexum fgocTyma:
http://school- collection.edu.ru

e llHTepecHbIe MaTepUAIIbI K YpOKaM (PH3HMKH 110 TEMaM; TeCThI TI0 TeMaM; HaTJIsTHbIC
nocobus k ypokam. — Pesxxum noctyna: http://class-fizika.narod.ru

e [ludpossie oOpa3oBarenbHbIC pecypchl. — Pexxum moctyma: http://www.openclass.ru

e DJCKTPOHHBIC yUueOHUKH 10 (pu3uke. — Pexxum moctyna: http://www.fizika.ru

e ['azera «1 ceHTsaOps» Marepuaitbl o ¢usuke. http://archive.lseptember.ru/fiz

o Anumarun pusmueckux o0wbekToB. http://physics.nad.ru/

e Xusas ¢pusuka: oOyuaromnias nporpamma. http://www.int-edu.ru/soft/fiz.html

e ®usuka.ru. http://www.fizika.ru/

O0GopyaoBaHNe LIEHTPA eCTECTBEHHOHAYYHOI U TE€XHOJIOTHYeCKOi
HanpasJieHHocTell «Touka Pocra»:
e becnpoBonHoi mynbTuaaTduk Releon Air «®usuka-5».

TOUYKA h. POCTA

o becnpoBogHON MyNbTHIATYMK BBHIIOJHEH B BUAE TIATGOPMBI € MHOTOKAHAIBHBIM
U3MEpHUTENIEM, KOTOPBIA OJHOBPEMEHHO TONYyYaeT CHTHANBI C PAa3TUYHBIX BCTPOCHHBIX
JaTYMKOB, Pa3MEIIEHHBIX B €IMHOM KOPITyCe YCTPOICTRA.

e becnpoBogHbIE MYJIBTHAATYNKN TOAKIIOYAIOTCSA K TIAHIIETY WM KOMITBIOTEPY HAMpPSMYIO.
[Ipu >ToM HeoOXxoaMMa moiepkka padboTel o mpotokony Bluetooth low energy (BLE) 4.1,
0e3 JIOTIOTHUTENEHBIX PETHCTPATOPOB JAHHBIX C TIOMOIIBIO BXOISIIEH B KOMIUIEKT (DJICIITKH .
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O JEe!

TexHUYEeCKHEe XapaKTePUCTUKU MYJIbTHIATYNKA:
pa3psaaHocTh BcTpoeHHoM AL — 12 6ut

MaKcUMaJibHast 4acToTa orudpoBku curaaina — 100 kI
unTepdeiic noakmoueHus — Bluetooth low energy (BLE) 4.1
BCTpPOEHHAs MaMsATh 00bEMoM 2 Kbaiit

HOMUHAJIbHOE HamnpsbkeHue 6arapen — 3,7 B

EMKOCTh BCTpoeHHOM O6atapen — 0,7 A - 4

KOJIMYECTBO BCTPOCHHBIX JATYUKOB — 6 IIT.
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