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[Iporpamma 10 ¢u3MKe Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXKEHHI W TpeOOBaHMN K pe3ysbTaTaM OCBOCHHS
OCHOBHOM 00Opa3zoBareiabHON mporpammsl, mpeactaBieHHbx B @I'OC COO, a
Takxke ¢ yd€toM (enepanbHOl paboueit mporpammbl BocniuTanus W Konuennuu
npenoaBanus yaeoHoro mpeamera «Pu3nka» B 00pa30BaTEIbHBIX OpTraHU3aIIsIX
Poccuiickoii ~ dexmepanuy,  peaqu3yIOMUX  OCHOBHBIE  00Opa3oBaTEIbHBIC
POTrPaMMBI.

[Iporpamma no gu3suke onpeneseT 00s13aTebHOE MPEAMETHOE COJIep KaHUeE,
yCTaHaBIMBAET PEKOMEHYEMYIO MOCJIEIOBATEIbHOCTh U3yUYEHUSI TEM U Pa3/IeIioB
y49eOHOTO TpeaMeTa C YYETOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JIOTUKM y4eOHOro Tpoliecca, BO3PACTHBIX OCOOEHHOCTEM  00y4aromuxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeACTaBICHHE O IENSIX, COACp>KaHUU, OOIIeH
CTpaTeTuu OOydYeHHs, BOCIUTAHUS ¥ Pa3BUTHSA OOYYAIOIMIUXCS CpEICTBAMU
yaeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (usuku yriayOJEHHOTO YPOBHSI TMO3BOJISIET pealn30BaTh
3a/1layu MPOQPECCUOHAIILHON OpUEHTAIIMH, HAIIPABJICHO HA CO3[aHUE YCIOBHM IS
MPOSIBJIICHHSI CBOMX HMHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
oOy4JaronMmcsi, KOTOpble HEOOXOAUMBI JUIsl TPOJOJKEHUS 00pa3oBaHUS B
OpraHu3alusIx po(ecCuoHaNTBEHOTO o0Opa3oBaHus 1o Pa3IUYHBIM
(OUBUKOTEXHUUECKUM M HH)KCHEPHBIM CTICITHATBHOCTSIM.

B mnporpamme 1o ¢u3MKe ONPEACNSIOTCS IUIAHUPYEMBIE pPe3yIbTaThl
OCBOEHUS Kypca (PU3UKK Ha YPOBHE CPEAHETO O0IIero o0pa3oBaHus: JUYHOCTHBIE,
MeTarpeIMETHbIE, pPEeIMETHbIE (Ha yrayOnéHHOM yYpOBHE).
Hay4yHoMeTo0710rn4eckoi OCHOBOM AJid pa3pabOTKU TpeOOBAaHUMN K JTMYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM PE3yJIbTaTaM OOYYalolmUXCs, OCBOMBIIUX
nporpaMMmy 1o (H3MKE Ha YypOBHE CpeaHero oodmero oOpa3oBaHUsS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Iporpamma 1o pu3nKe BKIFOYALT:

TJIaHUPYEMBIE pe3yIbTaThl OCBOCHUS Kypca (DU3UKH Ha yTayOaEHHOM
YpOBHE, B TOM YHCJIC IPEAMETHBIC PE3YITATHI IO TOAaM 00yUEHHUS; COACPKAHUE
yuebHoro npeameta «duznka» mo rogam o0ydeHus.

[Iporpamma 1Mo (QuU3NKE HMEET NPUMEPHBI XapakTep W MOXKET OBITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSl COCTABIICHUS CBOUX Pab0OYHX MPOTpamM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEICH U
MPEIOCTABIIACT BO3MOXKHOCTH ISl peall3allid  Pa3IMYHbIX METOAMYCCKUX
MOJXO/IOB K TIpPEemnojiaBaHvio (DU3WKH Ha YriIyOJIEHHOM YPOBHE TIPH YCIOBUHU
COXpaHEHUs 00S3aTENHHOM YaCTH COJIEPKAHUS Kypca.



duszuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMUM 00 okpyskaroriem Mupe. [IIKonbHbIN Kypc GU3HKHA — CHCTEMOOOPA3yIOMIHiA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI
JexaT B OCHOBE IMPOIECCOB W SABJICHUMN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
busnueckoir reorpadmeirt w actpoHomuei. Vcmonmb3oBaHWME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUN ONpEeNeNuiIo XapakTep U OypHOE pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCIIOPTAa, OCBOCHUS
KOCMOCA, TOJIyYCHHUSI HOBBIX MaTEpPUANIOB C 3aJaHHbIMU CBOWCTBamu. M3yueHue
¢u3MKK BHOCUT OCHOBHOM BKJaJg B (OPMHUPOBAHHE E€CTECTBEHHO-HAYUHOM
KapTUHBI MUpa oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHUN MPUMEHSATh HAyYHBIN
METO/]I IO3HAHUSI TP BBIITOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca pU3MKN Ha YpOBHE CpeIHEro 00IIero o0pa3oBaHus MOJ0KEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOEHHUS.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEW KypC SBISETCSA JIOTHYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepHUall U3 BCEX pa3/ieloB (PU3MKHU, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B CcOOTBETCTBUM C HEMl Marepuan Kypca (PU3HKH
o0benMHEH BOKpYr (¢u3nueckux Teopuid. Benymwum B Kypce sBisieTcs
(dopMUpOBaHUE MPENCTABICHUM O CTPYKTYPHBIX YPOBHSX MaTE€puH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuszanus TpearonaracT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHHE CBS3M Pa3BUTHSA
bu3ukn ¢ pa3BuTHEeM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUYCCKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoes npuknaonon nanpasiennocmu. Kypc duzuku yriyOa€HHOTO YpOBHS
MpenoiaraeT 3HakOMCTBO C IIUPOKUM KPYTrOM TEXHUUYECKUX U TEXHOJIOTUUYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTCs Ha
YpOBHE OOMIMX TMpPEACTaBICHUI W COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, H
TEXHOJIOTHUHU.

Hoea 3konocuzayuu peanmusyeTcs TNOCPEACTBOM BBEICHUS DIIEMEHTOB
CONlep KaHMs, TOCBSIIEHHBIX OKOJOTUYECKUM TMpobOjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXe OOCYXKICHUS
npo0JieM pallMOHAIBHOTO MPUPOAOTOIb30BAHUS U DKOJIOTHYECKONU 0€301MacHOCTH.

OcBoeHMe cojiepKaHus MPOTPaMMBI 10 (GU3UKE TOJHKHO OBITh MOCTPOSHO Ha
MPUHITUIIAX CHCTEMHO-JIEATEILHOCTHOTO moaxoa. Jyist pu3uku peanusarus dTux
MPUHITUIIOB 0a3MPyeTCs Ha UCIOJb30BAaHUM CAMOCTOSITEIIBHOTO KCIIEPUMEHTA Kak
MOCTOSTHHO JIeHcTByoero (akropa ydeOHoro mporecca. s yrimyOnaéHHOro



YPOBHS — 3TO CHUCTEMA CAaMOCTOSTEIBHOIO YYEHUYECKOTO 3SKCIEPUMEHTA,
BKJIIOYAIOIIETO (PPOHTANBHBIE YYEHHUYECKHE OIBITHl MPU HM3YYECHUH HOBOTO
MaTepuaia, JabopaTopHble padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crnocoba peanuzanuu (U3NYECKOro IMpakTUKyma. B mepBom ciyuae
PAaKTUKYyM MpoBoauTcs aubo B konue 10 u 11 kimaccos, nubo mocie mepBoro u
BTOPOr0 TMOJIYTOOMH B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — 3T10
UHTErpanust paboT MpakTUKymMa B CHUCTEMY JIaDOpaTOpPHBIX pPabdOT, KOTOpHIE
IPOBOASATCS B Ipolecce u3ydeHus paszzgena (temsl). IIpu sTom mon paboramu
IIPAKTUKYMa IIOHMMAETCS CaMOCTOATEIbHOE MCCIEAOBAHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIArOBOM HHCTPYKIIHH.

B nporpamme 1o (¢u3MKe cuUCTEMa YYEHUYECKOIO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpeliCcTaBiIeHa €IMHBIM nepeuHeM. Bridop
TEMaTUKHU Ui 3THX BHUJIOB YYEHUYECKUX MPAKTUYECKHUX PaOOT OCYILECTBIAETCA
y4acTHUKaMU 00pa30BaTEIbHOTO IMPOLECCa UCXOIS U3 OCOOEHHOCTEN MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi kabuHera @usuku. [Ipm stom oOecneunBaercs
OBJIQZICHUE OOYYalOUIMMHCS YMEHUSMU [POBOJUTH HPSAMbIE U KOCBEHHBIE
U3MEPEHHUs, UCCIEAOBaHUS 3aBUCUMOCTEH (PU3NYECKHX BEIWYMH M MOCTAHOBKY
OIBITOB TI0 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAESIETCS PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3aad.
[Tpu 3TOM U1 pacYETHBIX 33/1a4 IPUOPUTETOM SIBIISIIOTCS 33Ja4M C SBHO 3aJaHHOU
Y HESIBHO 33JIaHHOMN (pU3MYECKON MOJEINbIO, TO3BOJISIONINE IPUMEHATh NU3YUEHHbIE
3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOI0 paszfena Kypca, TaK U HHTErpUpys
IPUMEHEHUE 3HAHWM M3 pa3HbIX pas3nenoB. I  KayecTBEHHBIX — 3a4ad
OPUOPUTETOM SIBIISIIOTCA 3aJaHusl Ha OOBSICHEHUE/TIpeCKa3aHUE MPOTEKAHUSA
(bu3nYecKux SBIEHUN U MPOLECCOB B OKPYXAIOILIEH JKU3HU, TpeOyrolue BbIOOpa
bu3MYecKO MOJENH ISl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cooterctBuu ¢ TpeboBanusimu GI'OC COO k MaTepHaIbHOTEXHUYECKOMY
oOecrieueHunto yueOHOro mpolecca Kype GuU3uKku yriayOaéHHOTO YPOBHS HA ypPOBHE
cpenHero o06mero 0oOpa3oBaHMs MOJDKEH HM3Yy4aThCsl B YCJIOBHSX MPEAMETHOTO
kabuHeta. B kabunere (u3MKU JODKHO OBITH HEOOXOAMMOE JabopaTopHOE
o0opynoBaHUE [UIsi BBIMOJHEHHWS] yKa3aHHBIX B TMporpaMMe 1O (QHU3UKe
YYCHHUYECKUX OIBITOB, JIA0OpAaTOPHBIX PabOT M paboT MpPaKTHKyma, a TaKKe
JIEMOHCTpAIIMOHHOE 000PYAOBaHHUE.

JleMoHCTpallMOHHOE  00Opy/ioBaHuEe (QopMHUpyeTCs B COOTBETCTBUM C
NPUHIIATIOM MHUHUMAIBHON JOCTAaTOYHOCTH U 00ECrevYMBaeT IOCTAaHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (U3UKE KIIOUEBBIX JEMOHCTpPALUNA JJis
UCCJICIOBAHMUSI  WM3Y4YaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUUYCCKUX TIPUMCHCHUH.



JlaGopaTopHoe 00OpymOBaHHE ISl YYCHHUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcss B BUAEC TEMATUYECKUX KOMIUIEKTOB M OOECIEUMBAETCA B pacyére
OJTHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaTuyeckue KOMILIEKTBI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITH IOCTPOEHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMH LIEJIIMU H3Y4YeHMs] (PU3UKHU B OOIIEM OOpa30BaHUU SIBISIOTCS:
(GopMUpOBaHNE HMHTEpPECa U CTPEMIIEHUS OOYyYarOIIMXCS K HAYYHOMY H3yUEHUIO
OPUPOABI, PA3BUTHE WX HWHTEUIEKTYaJbHbIX M TBOPYECKUX CIOCOOHOCTE;
pa3BUTHE TIPEJCTABICHUN O HAYYHOM METO/IE NMO3HAHUS U (POPMUPOBAHNE
UCCIJIEIOBATEILCKOIO OTHOILEHUSI K OKpPY)KAIOIIMM SIBJICHUSIM; (POpMHpOBaHHE

HAy4YHOI'0 MUPOBO33pPEHUS KaK pe3yJibTaTa N3y4eHUsl OCHOB
CTPOCHMSI MaTepuu M (QPYHIAMEHTAJIBHBIX 3aKOHOB (U3HMKH; (HOPMUPOBAHHE

yYMEHUN OOBACHSTH SIBJICHUS C UCHOJIb30BaHUEM (PU3HUECKUX
3HAHWM M Hay4YHBIX JOKa3aTelIbCTB; (DOPMUPOBAHHME MNPEACTABICHUN O PpOJH

(GU3HUKY IS pa3BUTUS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUM O BO3MOYHBIX chepax  Oynyuuei
npodeCCUOHAIBHONW  ICSITEIBHOCTH, CBSI3aHHBIX C (DU3UKOM, TOATOTOBKA K
JanbHeneMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmxeHne 3TUX Ledell oOecrneunBaeTcsl peuieHueM CIEAYIOUIX 3aj1ad B
nporiecce U3ydeHus Kypca (puU3MKM Ha ypOBHE CpPEIHEro o0Iiero oOpa3oBaHUS:
NpUOOpETEeHNE CHUCTEMbl 3HAaHUKA 00 00X (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHsX,  BKJIIOYas  MEXaHUKY,  MOJIEKYJSIpHYIO  (puU3uKYy,
AJIEKTPOJIMHAMUKY,  KBAHTOBYIO  (UM3MKY U BJEMEHTbl  acTpO(PHU3UKH;
bopMHpOBaHWE YMEHHUI NPUMEHATH TEOPETUYECKHE 3HAHUS ISl OOBSCHEHUS
buznyecKkux SIBICHUNA B TPUPOAE M AN NPHUHATHA TPAKTUUCCKUX PEIICHUN B
MOBCEIHEBHOIN U3HU; OCBOEHUE CIOCOOOB PELICHUS Pa3jIMYHBIX 3a/1ad C SIBHO
3a1aHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIMX CAMOCTOATEIBLHOE CO3/IaHUE
bu3nueckoil MoJenH, aJeKBaTHOM YCJIOBUSIM 3a/Jayd, B TOM YHCIE 3aaad
MH)XCHEPHOT'O XapakTepa; MoHMMaHue (PU3NYECKUX OCHOB M MPHUHIIUIIOB JICHCTBUS
TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLECCOB, UX BIUAHUS HA OKPYKAIOIIYIO CPELY;
OBJIAJICHUE METOJaMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS W IMPOBEACHHUS
¢u3nyecKux OIKCIEPUMEHTOB, aHajiu3a M HUHTepIpeTauud HUHGOpMalUH,
ONpPENENEHNUS] JOCTOBEPHOCTH IOJYYEHHOI'O pPEe3yJbTaTa; CO3JaHUE YCIOBHW s
Pa3BUTHUSl YMEHUI MPOEKTHO-UCCIIEI0BATENBCKOM,



TBOPUYECKOU JIESITETbHOCTH;
pa3BuTHE UHTEpeca K chepam npodeccuoHaNbHON JesATeIbHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yriyOnéHHBIM YpOBEHb
u3ydeHus: ydeOHoro mpenmera «Ddu3mka» Ha YpOBHE CpeaHEro 0OIIero
oOpa3oBaHusl BbIOMpaeTCs OOYYaIOIIMMHUCS, TUIAHUPYIOIIUMHU IPOJIOJKEHUE
o0pa30oBaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

Ha uzyuenne pusuku (yriayOaéHHBIM ypOBEHBb) HA YPOBHE CpPEIHEr0 OOIIEero
oOpazoBanus orBoautcs 340 gacoB: B 10 kmacce — 170 gacoB (5 9acoB B HEEINIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[lpemnaraemeii B mporpamme 1o (u3MKe MepeueHb JaOOpaTOPHBIX U
IPAKTUUECKUX paboOT sBIAETCA PEKOMEHIOBAHHBIM, YUYUTENb JENaeT BBIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX pPabOT U OMBITOB C YYETOM WHIAMBUAYATbHBIX
0COOEHHOCTEN 00yYarOIUXC.

Ha ypokax ¢u3uku npu npoBeneHUU 1a00paTOPHBIX U TNPAKTUYECKUX padoT
UCTIONb3YeTCs o0opyioBaHue LEHTpa «Touka pocTtay.






COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znes 1. Hayunblii MeTO] NO3HAHNSI IPUPOIBI.

®uzuka — pyHAaMEHTalIbHAs Hayka O npupojie. HayuHblil MeTo no3HaHus
Y METOJIbl UCCIIEIOBAHUS (PUZNYECKHX SIBJICHUU.

OKCIEpUMEHT U TEeOpHusl B MpoIlecce MOo3HaHUs Npupojasl. Habmionenue u
AKCIIEPUMEHT B (PU3HKE.

CrocoObl u3MepeHus: (PU3NYECKUX BEJIUYUH (AHAJOTOBBIE W LHU(POBHIE
M3MEpUTEIbHbBIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIC CHUCTEMBI).

[lorpemHocT  WU3MEpeHUN  (QU3NYECKHX BEIUYMH  (a0COMIOTHAS W
OTHOCHUTENbHA).

MopenvupoBanue PU3NYECKUX SIBJICHUHN U TPOIIECCOB (MaTepuaibHas TOUYKa,
a0OCOJIIOTHO TBEPAOE TEJIO0, WJealibHAsl >KUJKOCTh, HWJCAIbHBIM a3, TOUYCUHBIN
3apan). I'mnore3a. ®Du3nyeckuil 3aKOH, TPAHULbBI €ro MPUMEHUMOCTH.
dusnueckast TEOpus.

Ponbs u Mecto ¢usuku B (OpMHUPOBAHUM COBPEMEHHOW HAYYHOM KapTHHBI
MUpa, B IPAKTUUECKOMN IE€ATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

N3MepeHue cuibl TOKa W HANpSHKEHUS B IEMM MOCTOSIHHOTO TOKa MpHU
MTOMOIIM aHAJIOTOBBIX U ITU(GPOBBIX U3MEPUTEIHHBIX TPHUOOPOB.

3HaKkoMCTBO ¢ 1MdpoBoil maboparopueit o dusuke. [Ipumepsr uzmepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxeHne. OTHOCUTENBHOCTh MEXaHUYECKOTO JABUKEHUS.
Cucrema otTcuéra.

[Ipsimast u oOpaTHas 3a1a4 MEXaHUKHU.

Pannyc-BekTop MaTepHalbHOM TOYKH, €ro MNPOEKIUH HAa OCH CHUCTEMBI
KOoOpJauHaT. TpaekTopus.

ITepemelienue, CKOpOCTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M
YCKOPEHHUE MAaTepHAIbHOM TOYKH, MX MPOEKIIMHM HAa OCH CUCTEMBI KOOpPIHMHAT.
CioxxeHue nepemMeneHnil U CI0KEHUE CKOPOCTEM.



PaBHOMEpHOE WM paBHOYCKOPEHHOE  NPSMOJMHEWNHOE  JIBUKEHHE.
3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaT€pUAIIbHONW TOYKHU OT
BPEMEHH U UX TPaPHKH.

CBoOomHOE majeHHE. YCKOpeHHE CBOOOJHOTO TajicHus. [[BmwkeHue Tena,
OpOILIEHHOTO TOJA YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEpUATIbHON TOUKH OT BPEMEHU U UX IpaQUKU.

KpuBonuneitHoe  nBuxkeHue. JIBWKEHHE MAaTEpHAIBHOM TOYKH IO
OKPYKHOCTH. YTJIOBasi U JiMHEHHas ckopocTh. [lepuon u vactora oOpaieHus.
LlenTpocTpeMuTenpsHOE (HOPMAIBHOE), KacaTeIbHOE (TaHTCHIMAIIBHOE) U MOJHOE
YCKOPEHHUE MaTepHaIbHON TOUKHU.

TexHuyeckue yCTporucTBa U TEXHOJIOTHYECKUE MMPOLECCHI: CITUIOMETP,
JIBWKEHUE CHApsIOB, IENHble,  IIeCTepEHYATBIE U pEMEHHBIE
nepeaayn, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCYETA, MILTIOCTPALUS KUHEMATHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

Crioco0bl uccieroBaHus IBUKEHUI.

Nnnmroctpanus npeaeinbHoro nepexoia i U3MEpEeHHe MTHOBEHHON CKOPOCTH.

[IpeoOpazoBanHue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AYXE U B pa3pesKeHHOM IIPOCTPAHCTBE.

HaGntonenue nBrkeHHs Tena, OpPOLIEHHOIO MOJ YIiOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTEW, TPACKTOPHIl, CKOPOCTEN IBUKEHHUS OJHOTO U TOTO K€
Tea B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, RPAKMUKYM.

N3yueHne HEpaBHOMEPHOIO JBMKEHUS C LENbI0 ONPEAeIeHUs] MTHOBEHHOU
CKOPOCTH.

N3mepenne yCKOpeHUs NpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBHKEHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIKCHUU.

N3mepenne  yckopeHuss  CBOOOJHOTO  majaeHus  (PEKOMEHI0BaHO
HCIIOJIB30BaHKEe TU(PPOBOM 1a00paTOPHH).

W3ydyenne  ABWXKEHUA Tena, OpPOLIEHHOTO TOPU30HTAJIBHO.
IIpoBepka runoTessl 0 NPSAMON HPONOPLIMOHATIBHONW 3aBUCUMOCTH MEXKIY
JANBbHOCTBHIO MOJIETA U HAYaJIBbHOM CKOPOCTHIO TEA.



N3yueHue ABMKEHHUS Tella MO OKPYXHOCTH C TMOCTOSHHOM MO MO0
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IE€pHOJa 0OpalieHuss KOHMYECKOIO0 MasiTHUKA
OT €T0 IIapaMeTPOB.

Tema 2. /lunamuka.

IlepBoiii 3axkoH Hprorona. MHepumanbHble cucteMsl orcuéra. [IpuHiumn
oTHOcuTenbHOCTH ['anuies. HenHepuuaneHble cUCTeMbl OTCUéTa (ONpesesieHue,
IPUMEPHI).

Macca tena. Cuna. [lpuHuun cynepno3uiyu cuil.

Bropoi 3akon HeroToHa 111 MaTepuanbHOM TOYKH.

Tpertuit 3axkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TSITOTEHUS. OKBUBAJICHTHOCTh TI'PABUTALIMOHHONW H
UHEPTHON MacChl.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJIHOTO MA€HUsI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI M OT reorpaduyueckord MMUPOTHL. J[BHKeHHE
HEOECHbIX Tel W uX coyTHUKOB. 3akoHbl Keruiepa. IlepBas kocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBmXKymerocs c
YCKOpPEHHEM.

Cuna tpenusa. Cyxoe TpeHue. Cuiia TpeHUS CKOJBXKEHUS U CUJIA TPEHHS
nokos. Koadpduuuent tpenus. Cuna conmpoTHUBIEHHUS MpPH ABWKEHUU Tela B
KUJIKOCTH WJIN Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKEHUSI.

Hasnenune. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHHUecKre yCTPOMCTBA M TEXHOJOTMUYECKHE IPOLIECCHI: MOAIIMIHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaGntonenue J[BWXKEHHS Tel B HMHEPUHAIBHBIX W HEHMHEPLHUATBHBIX
CHUCTEMAxX OTCYETA.

[IpyuHLIMIT OTHOCUTENIBHOCTH.

Kauenne nByX LMIMHAPOB WIM IIAPOB Pa3HOM MAacChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUATIBHOM CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOJCWUCTBYIOLIEH MPUIOKEHHBIX K Tely CHUI C
IPOU3BENCHUEM MAacChl Te€Ja Ha €ro yCKOPEHHWE B HMHEPLHUAIBHOM CHCTEME
OTCYETA.

PaBeHCTBO cHJI, BOZHUKAIOIIUX B PE3YJIbTaTE B3AMMOJIEHCTBHUS TEJ.

HN3mepenune macc o B3auMOJIEUCTBUIO.

HesecomocTs.



Bec tena npu yCKOpeHHOM NOIbEME U MaJICHHH.
LleHTpoOEKHbIE MEXaHU3MBI.
CpaBHeHME CUJT TPEHUSI TIOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne paBHOAECUCTBYIOIIEH CUJI ITPU JBUKEHUN OpyCKa MO HAKJIOHHOU
MJIOCKOCTH.

[IpoBepka rUMoOTE3bl O HE3aBUCUMOCTH BPEMEHHU ABUKEHHUS OpycKa I10
HAaKJIOHHOMW INIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.

HccnenoBanne 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HHUKAIOIIMX B NPYKHUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

N3ydenune NBUKEHUSA CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JETKUi OJIOK.

N3mepenue kordduiimenTa TpeHus Mo BEIWYUHE YIJIOBOro KoddduireHTa
3aBucuUMOCTH Frp(N).

HccnenoBanue ABMxKEHUs1 OpycKa M0 HAKJIOHHOM MJIOCKOCTU C IEPEMEHHBIM
KO3(pPUIIMEHTOM TpEHUS.

N3ydenune nBMKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpnoe Teno. [locTynmarenbHoe M BpalllaTelIbHOE JIBUKEHHUE
TBEPIOTO Tesa. MOMEHT CHJIbI OTHOCHUTENIBHO OCH BpaleHus. 11inedo cuibl.
CroxeHune cuil, MPUIIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuyeckne yCTpOWCTBA M TEXHOJOTHMYECKHME MPOLECCHl: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, peléTyaThie KOHCTPYKITUU.

Jlemoncmpayuu.

Y cIi10BUsI paBHOBECHSI.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKMUKym.

UccnenoBanne ycrmoBUM paBHOBECUA TBEPAOTO TEJIA, HMEIOIIETO OCh
BpALLCHHUS.

KoHncTpynpoBanue KpOHIITENHOB U paCUYET CUIT YIPYTOCTH.

N3ydenune ycToOM4nBOCTU TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONIOPBI.

Tema 4. 3akonvl coxpanenus ¢ MexaHuke.

Nmnynsec MarepuanbHOW TOYKH, CUCTEMBI MaTepUalibHbIX ToYeK. LleHTp
Macc CUCTEMbI MaTEPUAIbHBIX TOUEK. TeopeMa 0 ABMKEHHUH LIEHTPa Macc.

I/IMHYJIBC CHJIbI U UIBMCHCHUC UMITYJIbCA TCJIA.



3aKOH COXpAaHEHHS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

MoMeHT uMIlybCca MaTepuadbHOM TOYKH. IIpeacTaBieHne o COXpaHEHUHU
MOMEHTA UMITYJIbCA B UEHTPAIBHBIX MOJISIX.

PaboTta cwibl Ha MaJoM W Ha KOHEYHOM mepemelnieHuu. I'paduueckoe
pe/icTaBlieHue PadOThI CUIIBI.

MoIHOCTb CHIIBI.

Kuneruueckass sHeprus martepuanbHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKON YIHEPTUU MATEPUATIBHON TOUKHU.

[ToreHunanbHBIE W HEMOTCHIMAJIbHbIE CUJbl. [lOTEeHIManbpHas >SHEpPrus.
[ToTennuanpHas 3HEprust ynpyro aeGpopMUpoBaHHOM npykuHbl. [loTeHIMabHAS
JHEprusi Tejaa B OAHOPOJHOM TPABUTALMOHHOM mosie. [loTeHimanbHas 3Heprus
TeJa B TPAaBUTAIIMOHHOM I10JI€ OJJHOPOJIHOIO I1apa (BHYTpHU W BHE 1apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsE CKOPOCTb.

CBsi3b pabOTHl HEMOTECHIMAIBHBIX CHUJI C M3MEHEHHEM MEXaHWYEeCKOH
SHEPIUU CUCTEMBI TEJl. 3AKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

VYpaBHenue bepHyn mjisi MOCAIBHOM XKUJKOCTH KakK CIEICTBHUE 3aKOHA
COXpaHEHHs] MEXaHUYECKON IHEPIUU.

TexHnuecKkre yCTpOUCTBA U TEXHOJOTUYECKUE MPOLIECCHI: JBUKEHUE PAKET,
BOJIOMET, KOMNEp, MPYKUHHBIM MHUCTOJET, TUPOCKOIN, (PUrypHOE KaTaHUE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

N3mepenne MOIIHOCTY CHUJIBI.

N3MeHeHune sHepTUn TeJia MPU COBEPILICHUH PaOOTHI.

B3anmHble mpeBpalieHuss KUHETUYECKOW W MOTEHIMAIbHOM SHEPTUN IpU
JNEUCTBUM HA TEJIO CUJIbI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTHUH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyM.

N3mepenune umiynbca Tesna no TOpMO3HOMY ITYTH.

N3mepenne Cuiibl TSATH, CKOPOCTH MOJICTH AJIEKTPOMOOWISI M MOITHOCTH
CHUJIbI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHIIBI.

HccnenoBanune coxpaHeHHsi UMITYJIbCa IIPU YIIPYTOM B3aUMOICHCTBUM.

N3Mepenre KNHETUYECKOM SHEPTUHU TeJla 0 TOPMO3HOMY ITYTH.



CpaBHEHHE U3MEHEHUS TOTEHIMAIBHON YHEPIUH NPYKUHBI C paOOTON CHIIBI
TPEHUS.

Omnpenenenne pabOThl CHIIBI TPEHUSI NPU JBHKEHUHU Tejla MO HAKIOHHOM
IIJIOCKOCTH.

Paspnesa 3. MouiekyasipHast pU3HKa ¥ TEPMOJAUHAMMKA.

Tema 1. Ocroebt MONEKYAAPHO-KUHEMUUECKOU MeoPUU.

OcCHOBHBIE MOJOXKEHUS MOJEKyJIsipHO-KuHeTHueckod Teopun (MKT), ux
onbITHOe oOocHOoBaHue. Jlud¢ysus. bpoyHoBckoe nBuUkKeHuHE. XapakTep
JABWOKEHHMSIT M B3aUMOJICHCTBUSl 4acTHIl BewiecTBa. Mojenu CTpoeHHsl TIa30B,
KHUJIKOCTEH U TBEPIBIX TElN U OOBSICHEHHE CBOICTB BEIIECTBA Ha OCHOBE 3THUX
Mojenei. Macca u pasmepbl Moliekyn (atomoB). KonuuecTBo BeliecTsa.
ITocTostHHas ABorazapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3mepenus. lllkana
temrepatyp Llenscus.

Mogenps uaeanbHOTO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHUILIbI
rasa JBWKYTCS XaOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBble 3akonbl. YpaBHeHue MenaeneeBa—Kianeiipona. AOcomoTHas
TemriepaTtypa (mkana temnepatyp Kenbuna). 3akon Jlanerona. M3onpoueccsl B
UJCAIBHOM Ta3e C TIOCTOSHHBIM KOJUYEeCTBOM BemiecTBa. [ 'paduueckoe
IpeCTaBICHNUE N30IPOLECCOB: U30TEPMA, U30X0pa, U300apa.

CBsi3p  MEXIy [JIaBJIEHUEM M  CpPEAHEH KUHETUYECKON  »Hepruem
MOCTYMATEIbHOTO TEIUIOBOIO ABMKEHUS MOJIEKYJ HMJI€ATbHOTO Ta3a (OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH HICATBHOTO Ta3a).

CBsi3b  aOCONIOTHOM TeMIlepaTypbl TEPMOJIMHAMUYECKOW CHUCTEMBI CO
CpeHEW KWHETUYECKOM SHEPIrHed MOCTYNATEJIbHOTO TEIUIOBOTO JIBUKEHUS €€
YaCTHL.

TexHudeckre YCTpOWCTBA M TEXHOJOTHUYECKHE MPOILECCHI: TEPMOMETD,
O6apomeTp, MoxyYyeHue HaHOMaTePUaoB.

Jlemoncmpayuu.

Mogenu ABUXKEHHUS YaCTUI] BELIECTBA.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Hubdy3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MOIEKyII.

Mojenu KpUCTAUINYECKUX PELIETOK.

HabGnronenue u vicciieioBaHuE U30MPOLIECCOB.



Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

UccnegoBanne mporecca yCTaHOBJIEHHS TEIMJIOBOIO PAaBHOBECUS IIPHU
TeII000MEeHEe MEXKTy TOpsiuei U XOJIOAHOM BOTOM.

N3yuyenune wu30TEepMUYECKOro IMporecca (PEeKOMEHJAOBAHO HCIOIb30BAHUE
1 poBoit 1abopaTopun).

N3yuenune HA30XOPHOT0 rpolecca.

N3yyenue nzobapHoro rnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmomunamuueckass (TJl) cucrema. 3amaHuve BHEUIHUX YCIOBUN st
TEPMOJMHAMHUYECKOM  CHCTEMbl. BHEmHME ©  BHYTPEHHHE MapaMeETpHL.
[TapameTpbl TEpPMOJMHAMHUYECKOW CHCTEMBI KaK CpPEIHUE 3HAYCHHS BEJIMYMH,
ONMCHIBAIOIIUX €€ COCTOSIHUE HA MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hawano tepmoauHamuku. (CaMONpOU3BOJIbHAS — PeElaKcalus
TEPMOJIMHAMHUYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mopnenp uacalbHOIO Ta3a B TEPMOJAMHAMHMKE — CHUCTEMa YPaBHEHHIA:
ypaBHeHue Mennaeneepa—Kianelipona v BbIpaXEHUE /U1 BHYTPEHHEN 3HEPIUM.
VY ca0BUS NPUMEHUMOCTH 3TOM MOJENH: HU3KAsl KOHLIEHTPalUs YacTHUL, BICOKHE
TeMIiepaTypbl. BelpaskeHue 111 BHyTpEHHEN SHEPrur OAHOATOMHOTO U€aIbHOIO
rasa.

KBazucrarnueckue U HECTaTUYECKHUE MTPOLIECCHI.

DneMeHTapHass paboTa B TepMoJuHaMmuKe. Beruucienue pabOThl 110
rpaduky mporecca Ha PV-auarpamme.

Teronepenaua  kKak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOAMHAMMUYECKON cucTteMbl 0e3 coBepuieHus pabotel.  KonBekius,
TEIIONPOBOIHOCTD, U3IyYEHHUE.

KomnuectBo Ttemnorel. TemnoéMKoCTe Tenma. YnaenbHas M MOJISIpHas
TEIUTIOEMKOCTH BEIIECTBAa. YpaBHEHHE Maliepa. YaenbHas TEIUIOTa CrOPAHUS
TormuBa. Pacuér konnyectBa TemsioThl mpu Temonepenaye. [lonstue 006
aauabaTHOM IIpoIiecce.

IlepBblii 3aKkOH TepMOAMHAMHUKH. BHyTpeHHsss sHeprusd. KonaumuecTBo
TEIJIOTBI M paboTa Kak Mepbl M3MEHEHHMS  BHYTPEHHEH  JHEpPruu
TEPMOJIMHAMHYECKOW CUCTEMBI.

Bropoil 3akOH TEpMOAMHAMHUKHM [JIi PAaBHOBECHBIX IIPOLECCOB: Yepe3
3aJlaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAMT
eMHCTBEHHAas aauadara. AOCOIIOTHAS TeMIlepaTypa.



BTopoil 3akoH TepMOAMHAMMKM JJisI HEPABHOBECHBIX  ITPOIIECCOB:
HEBO3MOXKHO TEpeaTh TEIUIOTY OT OoJiee XOJOJHOro Tejia K 0ojiee HarpeTomy
6e3 komriencanuu (Knaysnyc). HeoGpaTuMocTh MpUPOIHBIX MTPOIIECCOB.

[Tpunnune! necteus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3Hauenue KIIJI. Lukin Kapho.

DKOJIOTHYECKHE aCIIeKThI MCIOJIb30BaHUS TEIJIOBBIX JABUTaTeneh. TermioBoe
3arpsi3HEHUE OKPYIKAIOIICH CpPeIbl.

TexHH4eckne yCTpOMCTBA M TEXHOJIOTUYECKHE IPOLECCHI: XOJOIWIbHUK,
KOHJIMIIMOHED, JU3ENbHBIM M KapOIOpaTOpPHBIM ABUTATENM, HapoBas TypOWHa,
MOJYy4Y€HUE CBEPXHU3KUX TEMIEpaTyp, YTUIM3ALMSA «TEIUIOBBIX» OTXOJ0B C
WCIIOJIb30BaHUEM TEIUIOBOTO HACOCa, YTHIM3AIMS OHOOPTraHUYECKOTO TOIJIMBA
JUTS1 BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUU.

Jlemoncmpayuu.

N3meHneHune TeMriepaTypsl py a1iadaTHIeCKOM PACIIUPEHUH.
Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TETIOEMKOCTEN BEILIECTB.

Cnoco0bl M3MEHEHUS BHYTPEHHEH SHEPIHH.

UccnenoBanue aguabaTHOTO IIpoIiecca.

KomnbroTepHbie MOJIETN TEIJIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne yaenpHON TEMITOEMKOCTH.

HccenenoBanue nponecca OCThIBaHUS BEIIECTBA.

HccnenoBanne aguadaTHOTO TIpoIiecca.

N3yueHne B3aMMOCBSI3U SHEPTUU MEXKMOJIEKYJSIPHOTO B3aUMOJEHCTBUS U
TEMIEPATypPbl KUTICHHSI )KUKOCTEH.

Tema 3. Aepecammnvie cocmoanus eeuyecmea. Pazosvie nepexoowl.

[TapoobOpa3oBanue W KoHIeHcamus. McmapeHue W KumneHue. Y aelIbHas
TEIJI0Ta MapooOpa3oBaHUsI.

Haceplennsie u HEHACBHIIIEHHbIC  MapBbl. KauecTBennas
3aBUCUMOCTH TUIOTHOCTH U JIABJICHUS! HACKHIIIICHHOTO Mapa OT TeMIIepaTyphbl, UX
HE3aBUCUMOCTh OT 00bEMA HACHITIICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI
KUIICHUS OT JABJICHUS B AKUJKOCTH.

BnaxxnocTh Bo3ayxa. AOCOMIOTHASE U OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe teno. Kpucramnuueckue u aMoppHbie Tesa. AHU30TPOIHS CBOMCTB
kpuctayyioB. I[lmaBneHue W Kpucraumzanus. YeiabHas TemioTa IUIaBJICHUS.
Cyb6numariusi.



Hedpopmarun TBEpHoro Tema. Pactsokenume u cxatwe. Casur. Mopaynb
HOnra. [Ipeaen ynpyrux nedopmariuii.

TenmoBoe pacmmMpeHue KUAKOCTEH U TBEPABIX Te, 00ObEMHOE M JIMHEHHOE
pacmipeHre. AHIapMOHU3M TEIUIOBBIX KOJEOAHW 4YacTHI] BEIIECTBA Kak
MPUYHMHA TEIJIOBOTO paCIIMpPEeHHs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B (pa30BbIX MEPEXOIaX.

VYpaBHeHue TerioBoro OagaHca.

[ToBepxHOocTHOE HaTskeHHE. KOA(pGUIIMEHT MOBEPXHOCTHOTO HATSXKEHUS.
Kamwapuasie  sgBnenus. JlaBieHue 10J  HMCKPHUBJIEHHOW  MMOBEPXHOCTHIO
xuakoctu. opmyna Jlamnaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI:  KUIKHE
KpUCTAILIbI, COBPEMEHHBIE MAaTEpUAIIbI.

Jemoncmpayuu.

TennoBoe pacmnpeHue.

CBOICTBa HACBIIICHHBIX TAPOB.

Kunenue. Kunenne npyu noHM>KEHHOM JIaBJICHUMU.

N3mepenue cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OnbITHI C MBUIBHBIMH TUIEHKAMH.

CmauunBaHue.

Kanumnsipasie siBeHus.

Moenn HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObl u3MepeHus BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTALNINYECKOTO BEIIECTBA.

Bunbl gedopmanmii.

Habmronenune Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopruie padomol, npaKkmuKym.

N3ydyeHne 3aKkOHOMEPHOCTEN MCIAPEHUS] ) KUIKOCTEN.

N3mepenne yaeapHON TEMIOTHI IIABJICHHUS JIbJA.

N3ydenune CBOMCTB HACBIIEHHBIX TAPOB.

N3mepenne aOCONMIOTHOM BIIAKHOCTH BO3JyXa W OIICHKAa MAacChl MapoB B
ITIOMEILEHNH.

N3mepenne ko3puiinenTa nOBEpXHOCTHOTO HATSHKEHUSI.

N3amepenune monyns FOunra.

UccnenoBanne 3aBucMMOCTH nedopmainiud pe3uHOBOTO oOpaslia ot
IIPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JaekTpoauHaMHKa.

Tema 1. dnexkmpuueckoe none.



OneKkTpu3anus Tea U €€ NposIBIEHUA. JJEKTpuueckui 3apsn. JlBa Buaa
ANEKTPUYECKUX 3apAnoB. [IpOBOJHWKHM, OUANEKTPUKU U  IOIYNPOBOJHUKH.
DNeMEHTapHbId ANEKTPUYECKUH 3apsi. 3aKOH COXPAHEHUs 3IJIEKTPUYECKOIrOo
3apsaa.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpuueckoe nose. Ero neiictere Ha 3JIEKTPUUYECKHUE 3aPSIbI.

Hanpsokéanocts  anmexkTpudeckoro  mons. [IpoOueiit  3apsan.  Jluaum
HaIpPSHKEHHOCTH JIEKTPUUECKOT0 NoJs1. OJHOPOAHOE ANEKTPUUECKOE TMOJIE.

[ToTeHIMaNBHOCTB BJIEKTPOCTATUYECKOrO IOJsA. Pa3HOCTP NMOTEHUIMAIOB U
HarpspbkeHue. lloTeHuuanbHass 3HEpPrus 3apsAna B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTeHMaN 3JIEKTPOCTATHYECKOTO MOJIsA. CBA3b HANPSHKEHHOCTH TOJIS U PA3HOCTH
MOTEHIMANIOB I JJIEKTPOCTATUYECKOTO TMOJs (Kak OJHOPOAHOro, TaK H
HEOJHOPOJIHOTO).

[IpuHIMIT CyNIEPIIO3UIIMH dJIEKTPUIECKUX TOJIEH.

[Tone Touewnoro 3apsana. Ilone paBHOMepHO 3apsikeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsLKEHHOro 1mo o0bémy mapa. [lone paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TMJIOCKOCTH. KapTuHBI JWMHUN HaNpsHKEHHOCTH 3THUX TOJIEH U
SKBUIIOTEHIIMAIBHBIX IOBEPXHOCTEN.

IIpOBOJHUKH B AIIEKTPOCTATUYECKOM I0JIE. Y CIIOBHUE PABHOBECUS 3apsI0B.

JIMDAEKTpUKM B DJIEKTPOCTATHYECKOM  moje.  Jludnexkrpuueckas
MTPOHUIIAEMOCTh BELIECTBA.

KonneHcaTop. DneKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTD IIOCKOTO
KOH/JIEHCATOpa.

[TapannensHoE COEIMHEHUE KOHJICHCATOPOB. [TocnenoBaTenpHOE
COEIMHEHNE KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

JIBr>KeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM II0JIE.

TexHuyeckue ycTporuCTBa U TEXHOJIOTHUECKHE MTPOLECCHI: AIEKTPOCKOIL,
ANEKTPOMETP, DIEKTPOCTATUUECKAs 3AINTA, 3a3€MIICHHE JIEKTPONPUOOPOB,
KOHJIEHCcaTophl, TeHepaTtop Ban ae ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX [IAPUKOB.

DNeKTpUYECKOe NoJIE ABYX 3apSyKEHHBIX IUTACTHH.

Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOIHUKM B DIIEKTPUYECKOM IIOJIE.

DnekTpocTaThyecKas 3aluTa.



YCTpOMCTBO M JEUCTBHE KOHJAECHCATOpAa IIOCTOSSHHOM MW TIEPEMEHHOU

EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAIN
IJIACTUH, PACCTOSTHUS MEXIAY HUMH U JUAJIEKTPHUUECKOW MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOro MOJIs 3apsHKEHHOTO0 KOHIEHCATopa.

3apszka U pa3psiika KOHJIEHCATOpa Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

OueHka cuil B3auMOJEHCTBUS 3apsKEHHBIX TETT.

HaGnrogenue mpeBpaiieHuss DSHEPTUM 3apsOKEHHOTO  KOHJEHCAaTopa B
SHEPTHUIO U3TYyUYCHUS CBETOAUOMA.

N3ydenune npoTekaHus TOKa B LIEMH, COAEPKAIIe KOHAEHCATOP.

Pacnpenenenne pPa3HOCTH MOTEHIIUAJIOB (HampsHKEHUs) npu
MOCJIEIOBATEIbHOM COEAMHEHUN KOHIEHCATOPOB.

Hccnenosanue pazpsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 31eKmpuyecKuil mox.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBus cyniecTBOBaHUSI TOCTOSIHHOTO RJIEKTPUYECKOTO TOKa. McTOUHUKHM
toka. Hanpspkenne U u DJIC £ .

3akoH Oma 1J1s1 ydacTKa LEIH.

DIIEKTPUUECKOE CONIPOTHBJICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJHOPOAHOTO MPOBOJHHMKA OT €ro JJWHBI U IUIOLIAJX IONEPEYHOTO CEUYEHUS.
VY 1enpbHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBarenpHOE, MapalIebHOE, CMEIIAHHOE COCTMHEHUE POBOJHUKOB.
Pacuér pa3BeTBnéHHbIX dnekTpudeckux 1eneil. [Ipasmna Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOUIHOCTh 3NEKTPUYECKOTO TOKa. TernnaoBas MOIIHOCTb, BbIAEsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTHUBJIECHHWE HMCTOYHMKA TOKa. 3akoH Oma s
MTOJTHOM (3aMKHYTOM) AJICKTPUUECKOM 11enn. MOITHOCTh NCTOYHUKA TOKA.
KopoTtkoe 3aMbikaHue.

Konnencarop B 1ienu moCTOSTHHOTO TOKA.

TexHUYeCKHEe YCTPOMCTBA M TEXHOJIOTUYECKUE IMIPOLECCHI: aMIIEPMETD,
BOJIbTMETP, PEOCTAT, CUETUMK IIEKTPUUECKONU SHEPTHUH.

Jemoncmpayuu.
N3mepenune cuibl TOKa M HAIPSIKECHUSL.



HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA OT HANpPSDKEHUs Ui PE3UCTOPA,
JIaMIIbl HAKaJIMBAHUA U CBETOMO/IA.

3aBUCUMOCThH COIPOTHUBIICHUS] LUIUHIPUUECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOIIAU TIOTIEPEYHOT0 CEYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH  CHJIBI  TOKa OT CONPOTHUBIICHHS IIPH
MOCTOSIHHOM HampsiKeHUH.

[Ipsmoe wu3mepenue JIJIC. KopoTkoe 3aMblkaHHE TrajJbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHErO COMPOTUBIICHUS.

Crioco0s1 coennHeHust ICTOYHUKOB Toka, DJIC bartapeii.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEX]Y MOJIOCAMU UCTOYHHKA TOKA
OT CHUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnegoBanne CMENMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaenbHoro COnpoTUBIICHUS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS IS JIAMITbI
HaKaJIMBaHMUS.

VYBenuueHue npeesia u3MepeHus amnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYyTPEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenoanue 3asucumocty D/]C raapBaHHMYECKOro 3JEMEHTa OT BPEMEHHU
MIpU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX]y MOJIOCAMU HCTOYHHMKA TOKa
OT CHUJIBI TOKA B IICTIH.

Hccnenoanne 3aBUCMMOCTH MOJIE3HOW MOIIIHOCTH UCTOYHHKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3iuuHbIX cpeoax.

DOnekTpuyeckas MPOBOAMMOCTb  PA3JIMYHBIX  BEUIECTB. DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTHUBIICHHS METAIOB OT
TemriepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonynpoBonuuku.  CoOCTBEHHass W TNpUMECHas  MPOBOJAUMOCTH
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJEKTPUYECKUM TOK B AIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS THUCCOLUALIMS.
DnexTponu3. 3akoHbl Dapanes A1 AIEKTPOIn3a.

DIJIEKTpUUECKU TOK B razax. CamMOCTOSATENbHBIH M HECAMOCTOSTEIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsana. Moisnaus. [Timazma.

TexHuyeckre ycTpoWCTBA M NPAKTHUUECKOE MPUMEHEHHUE: ra3zopaspsiIHble
JAMIIbI, AJIEKTPOHHO-JIy4eBasi TPyOKa, IMOJYNPOBOJIHUKOBBIE MPHUOOPHI: IHO/,



TpPaH3UCTOp, (OTOAMOJ, CBETOAUOJ, TallbBaHWKa, padUHUpPOBAaHHE MEIH,
BBIIJIABKA aJIFOMUHUS, 3JIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIIEHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

3akoHbl 3nekTpoau3a Papayes.

HckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

CpaBHEHHE IPOBOJUMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OnHOCTOPOHHSSI MPOBOJUMOCTD AUOA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

HaOnronenue anexrposnsa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

WccnegoBanne  3aBUCUMOCTH  CONPOTHUBIICHUS  TEPMOPE3UCTOpA  OT
TEeMITepaTyphI.

CHsTHE BOJIBT-aMIIEPHOM XapAKTEPUCTUKH AUOA.

Du3HYeCKUuil MPAKTUKYM.

Crnioco6bl n3mepenust GU3NIEeCKUuX BEJIMYHUH C UCIIOJIb30BAaHUEM aHAJIOTOBBIX
U [U(PPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIIbHBIC MOTPEITHOCTH U3MEPEHUHN (PU3NYECKUX BEITUYMH.
O1ieHKa TpaHull MOTPENTHOCTEM.

IIpoBeneHre KOCBEHHBIX H3MEPEHUW, MCCIEIOBAaHUW  3aBUCUMOCTEMN
(Gu3NUeCKUX BEIWYWH, MPOBEPKa NPEMIOKEHHBIX TUIOTE3 (BbIOOp M3 pador,
OMMUCAaHHBIX B  TEMATUYECKUX  pa3ieliaXx «YUYEHUUYECKHH  DKCIEPHUMEHT,
Ja00paTopHbIE PabOTHI, TPAKTUKYM).

MesknpeaMeTHbIE CBA3H.

N3yuenne «kypca Qusukum yrayonéunoro ypoBHs B 10 kiacce
OCYILECTBIISIETCSA C YUETOM COAEPIKATEIBHBIX MEKIPEAMETHBIX CBI3€U C KypCaMH
MaTeMaTUuKH, OMOJIOTUM, XUMHH, Teorpaduu U TEXHOJIOTHUHU.

Meosicnpeomemnvle nonamus, C6A3AHHbIE C U3YUEHUEM MEMO008
HAYYHO20 NO3HAHUA: SBJICHUE, HAYYHBINA (PaKT, TUTIOTE3a, (HU3HUecKas: BeINInHa,
3aKOH, TeopHs, HaOJIOJEHUE, OKCIEPUMEHT, MOICIUPOBAHUE, MOJEIb,
U3MEpEHUE, TMOTPEITHOCTH H3MEPEHUM, H3MEpPUTENbHbIE MPUOOPHI, HHbpoBas
nmabopaTtopus.

Mamemamuka: peuieHue CcUCTeMbl ypaBHeHUM. JluHelHas ¢yHKIMS,
napabona, runepOosa, ux rpaduKku U cBoiicTBa. TpuroHomerpuyeckue GyHKIINU:
CUHYC, KOCUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE
TOXIECTBO. BEKTOPHI M X MPOCKIIUU HA OCH KOOPJUHAT, CJI0KEHUE BEKTOPOB.



Buonozua: mexannyeckoe JBUKEHUE B )KUBOM mpupoje, nuddysus, ocmoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOUIEH Cpelibl,
yTUau3anusg OWOOPTaHWYECKOTO TOIIMBA Ui  BBIPAOOTKH  «TEIUIOBOW» U
ANIEKTPOSHEPIHH, ITOBEPXHOCTHOE HATSDKEHHE W KalWUISIPHbIE SBJICHHUS B
IPUPOJIE, IIEKTPUUECKUE SBIICHUS B dKUBOU MIPUPOJIE.

Xumus: AUCKPCTHOC CTPOCHUC BCHICCTBA, CTPOCHHUC ATOMOB MW MOJICKYII,
MOJIb BC€HICCTBA, MOJEIpHasA MaccCa, IIOJIYYCHHMC HAHOMATCPHAIOB, TCIIJIIOBLIC
CBOMCTBA TBépI[I)IX TCII, YKMJIKOCTEH U ra3oB, KUJIKHUC KPHUCTAJLJIbI, SJICKTPUICCKHUC
CBOMCTBA MCTAJIJIIOB, QJICKTPOJIUTHICCKAA AJucconuanus, raJilbBaHHKa,
QJICKTPOHHAs MUKPOCKOIINA.

T'eocpagpua: BnaxxHOCTh BO3yXa, BETPbL, 0ApOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUE JBUKEHUN C MCIOJIb30BAaHUEM MEXAHU3MOB,
y4€T CyXOro M JKHIKOIO TpEHUs B TEXHHUKE, CTATUYECKUE KOHCTPYKLHHU
(KpOHILTENH, peméTyaTble KOHCTPYKIIMH), UCIOJIb30BAHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (THPOCKOM, BOJOMET U APYTHE), JBUTATEIb BHYTPEHHETO
CropaHus, rnapoasi TypOrHa, ObITOBON XOJOAMUIBHUK, KOHAULIMOHED, TEXHOJIOTHU
IIOJIyYEHUs] COBPEMEHHBIX MAaTepuajgoB, B TOM YHUCJIE HAHOMAaTEpUAIIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAs 3aIMTa, 3a3€MIICHHE JJIEKTPOIPUOOpPOB,
ra3opaspsAHbIE JaMIIbl, TOJTYITPOBOIHUKOBBIE TPUOOPHI, FaIbBaHUKA.

11 KITACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TOCTOSIHHBIX MAarHMTOB M TMPOBOJHUKOB C TOKOM.
MaruutHoe mnone. Bektop MarHMTHOM WHAYKUMH. [IpuHIMD cynepno3unuu
MAarHUTHBIX NOJIEW. JINHUM MarHUTHOW UHIYKIIHH.

MarnuTHo€ 1oJje IpOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJAHHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Ipcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHna, e€ HampaBieHUE W MOAYJb. JI[BUKEHHE 3apsKEHHON
YaCTHIIBI B OJJHOPOJHOM MarHUTHOM moJjie. Pabora cunsl Jlopenta.

MarnutHoe noJje B BemecTBe. GeppoMarHeTHKH, rnapa- u JuaMarHeTUKHU.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHMYECKHE MPOLECChl: MPUMEHEHHUE
MTOCTOSTHHBIX MarHuTOB, AJIIEKTPOMArHUTOB, TE€CTeP-MYJIbTUMETD,
AIEKTpOABUTATENb SIKOOU, YCKOPUTEH 3JIEMEHTapPHBIX YaCTHII.

Jemoncmpayuu.



Kaptyna JMHMM WHAYKOMM  MArHUTHOTO  IIOJISL  NOJIOCOBOTO M
I0JIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

Kaptuna 7nuHWKA MarHUTHOM HWHIOYKIMM TIOJNS  JUIMHHOTO  IPSMOTO
ITPOBOAHUKA U 3aMKHYTOT'0 KOJIBLIEBOT'O IIPOBOJIHUKA, KATYIIKU C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaGnronenue nBmxeHus Myyka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHumn JICUCTBHUS BJIEKTPOU3MEPHUTEIILHOTO npudopa
MAarHATORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnenoBanre MarHuTHOTO TMOJISL IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

Uccnenosanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Ammepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MAarHUTHOW MHAYKIIMK Ha OCHOBE U3MEPEHHUs CUIIbl AMIepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBneHHE 3IIEKTPOMATrHUTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM
uHaykiuu. 3J[C uHaykiuu. 3aKoH 3JIE€KTpOMarHuTHOM uHAyKiuu dapajes.
Buxpesoe snektpuueckoe nose. Toku Dyko.

OJIC MHOYyKIMU B NPOBOJHUKE, JBUKYLIEMCS B OJHOPOJIHOM MarHUTHOM
noJie.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTyliika MHIYKTUBHOCTH B LIETH MOCTOSIHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOUMHAYKINH.

DHeprusi MarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHu4yeckre yCTpONCTBA M TEXHOJIOTMYECKHUE MPOIECChl: WHIYKIIMOHHAS
1eyb, COJICHOU/I, 3aIlIUTa OT JICKTPU3ALUU TEJI MPU JBUKCHUU B MATHUTHOM T0JIe
3eMIIH.

Jemoncmpayuu.

HaGnronenue ssBeHUs 2IeKTPOMAarHUTHOW MHTYKITHH.

Uccnenosanne 3aBucumoctd IOJC MHAYKIMHA OT CKOPOCTH H3MEHEHHS
MarHMTHOTO MOTOKA.

[Ipasuio Jlenua.

[Tagenne MarauTa B aIFOMUHUEBOMN (METHON) TpyOe.



SIBcHUE CaMOMHTYKIIHH.

Uccnenosanue 3apucumoctu DJIC caMOMHIYKIIUU OT CKOPOCTU U3MEHEHHS
CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, PAKMUKYM.

HccenenoBanue SIBJICHUS 3JICKTPOMArHUTHOW WHTYKITHH.

OmnpeneneHre HHAYKIIUA BUXPEBOTO MAarHUTHOTO TTOJIS.

Hccnenoanue SIBJICHUS CAaMOWHTYKITHH.

COopka MoIeTu JIEKTPOMarHuTHOTO TeHepaTopa.

Pa3znea 5. Koie6anus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KoneobarensHas cuctema. CBoOOIHEIE KOIeOaHuS.

["apmonnueckue kosneOanus. KuHemMaTtnueckoe U JUHAMHUYECKOE OIHCaHUE.
DHepreTUuecKoe onucaHue (3aKOH COXPaHEHUsS MEXaHUYEeCKOU sHeprun). BeiBon
JUHAMUYECKOTO OMUCAaHUS TAPMOHUYECKUX KOJICOAHUI M3 UX SHEPreTUYECKOro U
KMHEMaTH4ECKOT'O ONKCAHHUS.

Amiuntyaa u (asza xonedanuil. CBsi3b aMIUITUTYAbl KOJI€OaHUN MCXOAHOMN
BEJIMYMHBI C aMILTUTYIaMU KOJI€OaHUI €€ CKOPOCTH M YCKOPEHHUSI.

Ilepuon u yacrtora koneOanuid. I[lepuoa MayibIx CBOOOJHBIX KOJI€OAHUI
MaTeMaTHYecKoro MmastHuka. Ilepros cBOOOIHBIX KoJI€OAHUM MPYKUHHOTO
MasATHHUKA.

[TonsTe o 3aTyxaromux KoneOaHusX. BoIHyKIeHHbIE KOJIeOaHMsI.
Pe3onanc. PezonancHas kpuBas. BivsHue 3aTyxaHus Ha BUJ PE30HAHCHOU
KpUBOW. ABTOKOJIEOaHMS.

TexHnuecKkre yCTpOMCTBAa U TEXHOJIOTHYECKHE MPOLIECCHl: METPOHOM, YacChl,
KayeJsn, My3bIKaJIbHbI€ HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuch Koe0aTeIbHOTO ABHKEHUS.

Ha6nronenue He3aBUCUMOCTH NIEPHOJIa MaJIbIX KOJeOaHUH Ipy3a HA HUTH OT
AMIUTUTY/IbI.

HccnenoBanne 3aTyxalwommx KojdeOaHMH W 3aBUCUMOCTH  IepHoja
CBOOOJTHBIX KOJICOAHHI OT COMPOTUBIICHUS.

UccnegoBanue KojebaHWi Tpy3a Ha MACCUBHOW TMpPYXHHE C IEJbIO
dbopMHpoBaHUA MPEACTABICHUN 00 HA€aIbHON MOIENU PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH NMPHU KoJIeOaHUIX Ipy3a Ha MpY>KUHE.

HccnenoBanue BbIHYKIEHHBIX KOJICOaHHI.

Habmonenue pe3oHaHca.

Yuenuueckuit 3xcnepumenm, nabopamopuvie padomot, NPAKMUKYM.



W3mepenue mnepuoga CBOOOAHBIX KOJICOAHMH HHUTSHOTO W TMPYKUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB ABM)KEHHUS TENa B X0JI€ KOJIeOaHUM Ha yIIpyrom MmojaBece.

N3yuyeHue ABMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTHH B IPY>KMHHOM MAsITHUKE.

HccnenoBanune yoObIBaHUS aMIUTUTYABI 3aTyXalOUMX KOJIeOaHUH.

HccnenoBanue BbIHYKIEHHBIX KOJICOaHUI.

Tema 2. Inekmpomaznummnsle Ko1ebanus.

Konebarenbubiii kKOoHTYyp. CBOOOAHBIE 3JEKTPOMArHUTHbIE KOJIEOAHUS B
uaeanbHOM KojebarenbHOM KoHType. @opmyna Tomcona. CBs3b aMIUIMTY/bI
3aps/ia KOHJAEHCATopa C aMIUIMTYI0M CHIIbI TOKa B KOJIe0aTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYPE.

3aryxaromue JJIIEKTPOMArHUTHbIE Kosie0aHusl. BbIHYXI€HHbBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

IlepemenHpI1 TOK. MOIIHOCTE NEPEMEHHOrO TOKA. AMIUIUTYIHOE U
JeCTByIOIeE 3HAYEHHE CUJIbl TOKAa W HANpsDKEHUS NpU pa3iuyHOi (opme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunyconIanbHbId MEPEMEHHBIN TOK. Pe3ncTop, KOHIEHCATOp M KaTylKa
VHJIYKTUBHOCTH B LENH CUHYCOMAAIBHOTO MEPEMEHHOTO TOKA. Pe30HaHC TOKOB.
Pe3onanc HanpsixeHui.

WneansHblii Tpancpopmarop. IlpousBoacTtBo, mepenaya W mnoTpediieHUe
ANEKTPUYECKON YJHEPTUH.

DKOJIOTUYECKHE PHUCKM IpU IPOU3BOACTBE 3JEKTpo3Hepruu. KynbTypa
UCIIOJIb30BaHUs JIEKTPOIHEPT UM B IIOBCETHEBHOM KU3HH.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOINepeaay.

Hemoncmpauuu.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCHUMOCTh YacTOThl CBOOOJHBIX KOJ€OaHUH OT HMHAYKTUBHOCTH M
€MKOCTH KOHTYDA.

OcuumiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOIIKUX AIEKTPOMArHUTHBIX KOJICOAHUIA.

Mogenb 3JIEKTPOMarHuTHOTO FeHepaTopa.

BrinykeHHbIE CHHYCOMIaIbHbIE KOJICOaHMsL.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHJIEHCATOP B LIENH MEPEMEHHOTO
TOKA.



Pe3onanc mnpu 1OCIENOBATENbHOM COEOUHEHHHM PE3UCTOpa, KATYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

VY cTpolCTBO M IPUHITUI IEUCTBUS TpaHcpopMaTopa.

Mopens TMHUY IEKTPONEPEAAYH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomot, nPAKMUKyMm.

N3yuenue tpancpopmaropa.

HccnenoBanue mepeMeHHOTO TOKA 4Yepe3 MOCIEIOBATEIIBHO COEIUHEHHBIE
KOHJEHCATOpP, KaTYIIKY U PE3UCTOP.

HabGnronenue 35eKTpoMarHiTHOTO pe30HaHca.

Uccnenosanue pabOThl ICTOYHUKOB CBETA B LIETIH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbLE 60JIHDbI.

MexaHnueckue BOJHBI, YCIOBHSI MX pacnpocTtpaHeHus. llomepeunsie u
IPOJIOJbHBIE BOJIHBL. IlepHos, CKOpOCTh pAaCHpOCTPAHEHHWS WU JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTPaKECHHUE, MpEIOMJICHUE, UHTepPEepeHIus U
nupakius.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITlymoBOE 3arpsi3HEHNUE OKPYKAIOLIEH CPEIbI.

DJIEKTPOMAarHUTHBIC BOJHBI. Y CIIOBUS U3JIYyYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTamsa BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  3JIEGKTPOMATrHUTHBIX BOJIH: OTPAXECHUE, MPETOMIICHUE,
noJsisipu3anus, tHTepdepeHuns u qudpaxims.

[IIxana 3JIeKTPOMarHUTHBIX BOJH. [IpuMeHeHe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TeNeBUICHUS. Pagnonokanusi.

DIJIEKTPOMArHUTHOE 3arpsi3HEHNUE OKPYIKAIOLIEH CPEBI.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE MNPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, paaap, pajuonpuéMHUK, TEJIeBU30p, aHTeHHa, Tenedon, CBU-
Meyb, YJIbTPA3BYKOBAs TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OO6pazoBaHue U pacCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Kone6mronieecst Te10 Kak UCTOYHHK 3BYKa.

3aBUCUMOCTH JTTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaGnronenue otpakeHus: U IpeTOMIICHHUS] MEXaHUYECKUX BOJIH.

Habmonenue nuntepdepeHnu 1 1uppakiini MEXaHUYeCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KOJIeOaHUH.



HccnenoBane  CBOMCTB  DJJEKTPOMArHWTHBIX  BOJIH:  OTPa)KEHHUE,
peJoMIIEHUE, MOJIpu3anus, AMPppakiuus, UHTEphepeHIIHs.
OOHapyxeHue HHPPaKpacHOro U yJIbTPaPHOIETOBOIO U3IYUEHHUI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomot, nPaKmuKym.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenue pacnpocTpaHeHUs 3ByKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonHeHOE pacrpocTpaHeHUE CBETa B OJTHOPOAHOM cpene. JIyu cBeTa.
TouyeuyHbIM HICTOYHHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300paxeHui B
mIockoM 3epkaine. Chepuueckue 3epkaia.

[Ipenomnenne cBera. 3akoHBI TNPEJIOMIICHHS CBeTa. AOCOIIOTHBIN
nokasateiab  OpenomsieHUus.  OTHOCUTENBbHBIM — MOKazaTelb  IPEIOMJICHHUS.
ITocTOSIHCTBO YAacTOTHI CBETAa U COOTHOIICHUE JJIMH BOJIH TPU MEPEXO0JIe
MOHOXPOMATHYECKOTO CBETa Yepe3 IPAHUILY pa3jieiia IBYX ONTUYECKUX CPE.

Xona nyueit B mpusme. [ucnepcusi cBeta. ClOXHBIM cocTaB O€Ioro cBeTa.
[Ber.

[TonHoe BHyTpeHHEe oTpaxkeHue. [IpenenpHplil yroy mojJHoro BHYTPEHHETO
OTPAKEHMUSL.

ColOuparompie W paccewBarolue JUH3BL. ToHKas JnuH3a. PDOKycHOE
pacCTOSIHUE U ONTHUYECKas Cuja TOHKOM JIMH3bL. 3aBHUCHUMOCTH (DOKYCHOTO
paccTosIHUSI TOHKOM c(epruyecKoll JUH3bI OT €€ TeOMETPUM U OTHOCUTEIBHOIO
IIOKa3aTes MPEJIOMIICHUS.

dopMysa TOHKOU JIMH3BL. Y BEIIMUECHUE, JaBAEMOE JIMH3O0M.

Xon jayda, NMPOLIEALIETO JUH3Y I0J NPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM
ontuueckoil ocu. IlocTpoeHne H300pak€HUN TOYKM M OTpe3Ka MpsSMON B
cOoOMpAOIIMX U PACCEMBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Pazpemaromas cnoco6HocTh. [1a3 kak onTudeckas
cucrema.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON OIITUKU.

BonnoBass ontuka. Wurepdepenuuss cera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOIEHUST MAaKCUMyMOB W MHUHUMYMOB B HHTep(EpEHIIMOHHOM
KapTMHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. IIpumepnl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaknus cBera. JudpakimoHHas pemérka. YcCJIoBUE HaOMI0ICHUS
[JIaBHBIX ~MAakCHUMYMOB [pPH [MAJACHUA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.



[Tonspuzanus ceera.

TexHuyeckre yCTPONCTBA M TEXHOJOTMYECKHE TMPOLECCHL: OYKH, JyIa,
nepuckomn, (oroanmapar, MUKPOCKOI, MPOEKIIMOHHBIMA amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHAS ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanne npeioMIIEHUs CBETA.

Hab6nronenue noHOro BHyTpEHHETo oTpakeHusi. Mojienb CBETOBO/IA.

Uccnenoanue XO/la CBETOBBIX IIyYKOB yepes
IJIOCKONIApaJIENIbHYIO TUIACTUHY U IPU3MY.

UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Habnronenune natepdhepeHnm cBera.

Hab6utoieHne 11BeTOB TOHKUX MJIEHOK.

Habnronenue audpakiyuu ceera.

N3yuenue auppakinOHHON pEIETKY.

Hab6monenue nudpakiinoHHOTO CHIEKTpa.

Haboienue nucnepcuu cBera.

Habntoienue nossipyusanuu cBera.

[IpuMeHeHre NoJIAPOUAOB JIJIsl U3YUEHHS] MEXAHUUECKUX HaIIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot, npaKmuKym.

N3mepenue nokasarens NpeOMICHHS CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO pacCTOSHUS OT BelecTBa (Ha
MIpUMEPE KUJKHUX JTUH3).

N3mepennie poKyCHOr0 pacCTOSIHUSI pACCEUBAIOIIUX JIMH3.

[Tony4yeHnue n300pakeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3BI.

[Tomyuenue n300paxxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHU€e TEIECKONUYECKUX CUCTEM.

Ha6nronenue nudpakuuu, nHTEpPEpeHnn U MOJSIpU3aluu CBETA.

N3yyenue  mosspu3zallikd  CBETa, OTPAXKEHHOTO  OT  TMOBEPXHOCTH

JUDJIEKTPHKA.

N3yuenne nuTepdepeHnn 1a3epHOro U3IIyuyeHHUs Ha IBYX LIEISX.

Habmronenue nucnepcum.

Habmronenue u ucciegoBanue TuPppakiimuOHHOTO CIEKTpA.

N3mepenue MHbI CBETOBOW BOJIHBI.

[TomyueHue criekTpa U3JIydeHUs CBETOAMO/IA MPHU MOMOIIU JTU(PAKIIMOHHON
PELIETKMU.



Pasznes 6. OcHOBBI cieUAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.
['paHunl  OPUMEHMMOCTH — KJIACCMYECKOW  MexaHuku.  Iloctymatsl
CHELMATIbHON TEOPUN OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM wuHTepBai. I[IpeoOpazoBanus Jlopenia.
Ycnosue npuduHHOCTH. OTHOCUTEIBLHOCTh OJJHOBPEMEHHOCTU. 3aMe/1JICHNE
BPEMEHU U COKPAIICHUE JITTUHBI.

DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b MaccChl € SHEPTUEH U UMITYJILCOM PEIIITUBUCTCKON YaCTUIIbl. DHEPTHS
TTOKOSI.

TexHuyeckre yCTpoOHCTBAa M TEXHOJOTHMYECKUE MPOLECCHl: CITyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSyKEHHBIX YaCTHIL.

Y4yeHn4ueckuit HIKCIIEpUMEHT, JIa0OpaTOpHBIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMMyJbca UM JHEPIHUM  PEISITABUCTCKUX dYacTull (IO
(doTorpagusM TpeKOB 3apAKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynaphno-60ano060ii oyaausm.

PaBHOBecHOE TemI0BOE U3TyYeHHE (U3TyueHHE a0COMOTHO YEPHOTO TENA).
3akoH cMemienus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®dotoaddext. Onbithl A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHEHHE
Oitamreitna s potodddexra. «KpacHas rpanuiay gorodrddekra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAOIIYIO U A0COJIFOTHO OTPAXKAIOIy 0 TOBEpXHOCTH). OnbiThI I1. H.
JleOenena.

BosHOBBIE cBOVicTBa yacTul. BonHb! ae bpoitns. lnnnaa BosHb! Ae bpoins u
pa3Mepbl 001aCTH JIOKATU3AUK TBUXKYIIEHCS YaCTULIBI.
KopnyckynsapHoBoiHOBO#M AyanusMm. [Judpakius 31eKTpOHOB Ha KpUCTAIIIaX.

Crneunduka uzmepenuit B Mukpomupe. COOTHOIICHUS HEOIpeaeIEHHOCTEN
I'efizenbepra.

TexHuuecKkre yCTpPOMCTBA U TEXHOJOTMYECKHUE IPOLIECCHI: CIIEKTPOMETD,
doTodeMEHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEYHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHeMIHETO (oTodhdEeKTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBJICHUS  TOJYHIPOBOJHUKOB  OT
OCBEIIEHHOCTH.



CBeToauo.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Uccnenosanue gporopesucropa.

N3mepenne mocrossaHOM [l1anka Ha ocHOBE uccienoBanus Gporodddexra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAUO OT HAIIPSKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl IO MCCIENOBAHUIO CTpOEHUs atoma. IlnmanerapHas monenb aToma
Pesepdopna.

[Toctynatel bopa. M3ny4yenue u nornoueHrne GOTOHOB P NEPEXOIE aTOMa
C OJTHOTO YPOBHs DHEPTMU HA IPYTOM.

Bunsl cnextpoB. CriekTp ypOBHEH 3HEPTUH aToOMa BOJOPO/IA.

CrioHTaHHOE U BBIHYXJCHHOE U3JIy4eHHE cBeTa. Jlasep.

TexHHUecKue yCTpOWCTBA M TEXHOJIOTMUECKHE IPOLECCHI: CIIEKTPAJIBbHBIN
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopra.

Hab6nronenue muHeyaThIX CIIEKTPOB.

Y CTpOoHCTBO U AEHCTBUE CUETUNKA HOHU3UPYIOIINUX YACTHII.

Onpenenenre JUIMHBI BOJIHBI J1a3€PHOTO U3TyUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

HaOmronenue nuHeRyaToro crekTpa.

HccenenoBanue CIeKTpa pa3peskeHHOIO0 aTOMAPHOTO BOJOPOJA U U3MEPEHHUE
noctossHHOM Pun6epra.

Tema 3. Qu3uka amomHo20 A0Pa u I1EMEHMAPHBLIX YACHIUY,.

Hyxnonnas monens siapa I'eiizenOepra—lBanenko. 3apsya siapa. MaccoBoe
qucio sapa. M30Tonst.

PannoaktuBHOCTh.  Anbda-pacnan. DJIEKTPOHHBIA W MO3UTPOHHBIN
Oerapacnaj. ['aMma-uziydyeHue.

3aKOH paJuOaKTHUBHOTO pacraja. PainoakTUBHBIE HM30TONBI B MPHUPOJE.
CBoiiCTBa MOHU3UPYIOIIETO M3JIy4YeHUs. BiusiHMe paMOaKTUBHOCTH Ha YKUBbBIC
opranusmbl. EctrecTBeHHbIN QoH n3nydyenus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledext maccel siapa.

Snepnsie peakuuu. JleneHwe W CUHTE3 sAep. SAAepHbIE PEAKTOPBHI.
[IpoGneMbl ympaBiasieMOro TEPMOSACPHOTO CHUHTE3a. DKOJOTHYECKUE ACHEKTHI
Pa3BUTHS SACPHON SHEPTETUKH.

Mertoabl peructpaiu 1 UCClIeIOBaHUS AJIEMEHTAPHbBIX YaCTHI.



OyHIaMEHTAIBHBIE B3aUMOJCUCTBUSA. bapuOHBI, ME30HBI H JICOTOHHI.
[IpencraBnenune o CtanmapTHoM Moaenu. KBapk-TiirooHHas MOJEIb aJpPOHOB.

®usuka 3a npenenamu CtannapTHod mojenu. TéMmHasi Marepus U TEMHas
SHEPrusl.

EnanncTBO puznueckoil KapTUHBI MUpA.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  JTO3UMETP,
Kamepa BuibcoHa, siiepHBIi peakTop, TEPMOSACPHBIN peakTop, aToMHas 6omoOa,
MarHUTHO-PE30HAaHCHAsl TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3ydenue noriomieHus: 6eTa-4yacTUll aTlOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

OTtanbl pa3BUTUS acTpoHOMUM. [IpukiiaiHOE W MHPOBO33PEHUYECKOE
3HaYCHUE acTPOHOMHH. I[IpuMEHMMOCTh 3aKOHOB (HU3UKH [JIs1 OOBSICHEHUS
MPUPOJIbI KOCMUYECKUX OOBHEKTOB.

Metoabsl acTpOHOMHUYECKHX HCCIeqOoBaHUNA. COBPEMEHHBIE ONTHYECKUE
TEJICCKOIIBI, PAAUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMMUS.

Bug 3Bé3nHoro Heba. Co3Be3ausi, sApKUE 3BE3BI, IJIAHETHI, UX BUIUMOE
JIBMDKCHHE.

CoiHeuHast cucreMa.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3 .

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. /[narpamMma «CHEeKTPaIbHBIN KJIacC
— CBETHUMOCTB». 3BE3/bl INIABHOM MOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3J IJIaBHOM MOCJIENOBATEIIbHOCTU. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIE MPEACTABICHHS O MPOUCXO0XKACHUHU U 3Bomonuu ConHua u
3BE31. DTambl >KU3HU 3BE3 .

Mueunsiii [Iyte — Hama ['amaktuka. Ilonoxxenuwe u nBuxenue CosHIA B
lNanaktuke. Tunsl ranakTuk. Paguoramaktuku u kBasapsl. UEpHBIE OBIPHI B Apax
rajakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon  XaO6ma. PazGeranwue

rajakTHUK.

Teopus bonpioro B3peiBa. PelMKTOBOE M3IydYeHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue navnooenus.



Habmtonenus 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TIJIa30M C MCIOJIb30BAaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUH AJIs1 ONPEEICHNs MOJI0KEHUS HEOECHBIX OOBEKTOB
Ha KOHKDETHYIO J1aTy: OCHOBHbIE c03Be3qusi CeBEpHOro MOJyIIapusi U SPKUE
3BE3/bI.

HabGmonenuss B Tenmeckon JIyHBI, MJIaHET, TYMaHHOCTEH M 3BE3THBIX
CKOIUICHUM.

DU3NYeCKU NPAKTUKYM.

Crioco0b1 n3mMepeHus (PU3NIECKUX BETUUYHMH C MCIIOIb30BAHUEM aHAJIOTOBBIX
U UPPOBBIX U3MEPUTEITBHBIX MTPHUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOTIOTHBIE U OTHOCUTEIIBHBIE MOIPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEIUYHUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHUM, HCCIEIOBAHUN  3aBUCHUMOCTEMN
(U3MUECKUX BEJIMYMH, MPOBEPKa MPEMIOKEHHBIX TUIOTe3 (BbIOOp W3 pador,
ONMCAHHBIX B TEMAaTUYECKHX  pas3lenax «YYEeHHYECKHMH  OKCIEPHUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

O0o0maroniee MOBTOPEHUE.

O06o00uIeHne 1 cucTeMaTu3alus CoAepKaHus pa3aeioB Kypca «MexaHukay,
«MonekynspHas pU3uKa U TEPMOJUHAMUKAY, « DIEKTpoAUHAMUKAY, «Konebanus
U BOJHBDY, «OCHOBBI CHENUAIBHOW TEOPUM OTHOCHUTEIBHOCTH», «KBaHTOBas
dusnka», « JIEMEHTbl aCTPOHOMHUH U ACTPOPUZHKI.

Pony Qu3uku U acTpoHOMHHM B HKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U 3TUYECKOM cdepax NeaTeIbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKH
Y ACTPOHOMUH B COBPEMEHHOW HayYHOM KapTUHE MUPA, 3HAUCHUE ONKUCATEIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM M  MPOTHOCTHYECKOW  (yHKUUN
¢usnueckoil  Teopuu, poab (U3MYECKOM TeopuM B (POPMHUPOBAHUU
IpeCTaBlIeHU 0 PU3NYECKON KapTHHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUPA
B OOLIEM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUHN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3M.

N3yuenne kypca Qusuku yrayOnénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCSA C YUETOM COAEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHKH, OUOJIOTUH, XUMHUH, Teorpaduul U TEXHOJIOTHH.

Mesxicnpeomemuvie noOHAmMUA, CEA3ZAHHBIE C U3YYEHUEM MEM 0008
HAYYHO20 NO3HAHUA: SBJICHUE, HAYIHBINA (PaKT, TUTIOTE3a, (U3HUecKas: BeIMInHa,
3aKOH, Teopws, HaOIIOJCHUE, OKCIEPUMEHT, MOJACIUPOBAHUE, MO/IEb,
WU3MEpPCHHE, TOTPEIIHOCTH HW3MEPEHHH, W3MEpPUTEIbHBIC TPHOOPHI, MHU(PpPOBas
nabopatopus.

Mamemamuka: pemieHHWE CUCTEMBbl YpPaBHEHHU. TpPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUIECKOE



TOXIECTBO. BEKTOPHI U MX MPOEKIMU HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHble 3neMeHTapHbIX (QyHKIMA. Ilpu3Haku momoOust TPeyroiabHHUKOB,
oIpeziesieHUE IO MIIOCKUX (HUryp u 00bEMa Tell.

buonozua: snextpuueckue SBICHHUS B JKMBOM NPUPOJE, KOyeOaTelbHbIE
IBWKECHUS B JKMBOM TPUPOJAE, DOKOJOTMYECKHE PHUCKU IIPU IPOU3BOJICTBE
AIIEKTPOIHEPIUH, DIIEKTPOMAarHUTHOE 3arpsi3HEHHE  OKPYXKAIOIIEW  Cpelbl,
yJIBTPa3BYKOBasl JUArHOCTUKA B MEIWILIMHE, ONTUYECKUE SBJICHUSA B >KUBOU
IIPUPOJIE.

Xumusa: CTPOCHUE AaTOMOB M MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa
TBEPABIX  TEJ, MEXaHU3Mbl OOpa30BAHHUA  KPUCTALIMYECKOW  PEHIETKH,
CIEKTPAaJIbHBIN aHAIIN3.

T'eocpachua: wmarnuTHBIE TIONIOCA 3€MJIM, 3aJI€KHM MAarHUTHBIX PYA,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
AJIeKTpoABUraTeNb IkoOu, reHepaTop MEePEMEHHOr0 TOKa, MHAYKLUHUOHHAS IEYb,
JIMHHHM DJIEKTPOIIepeay, dJIEKTPOABUTATENb, Pagap, PaIuoONpUEMHHUK, TEIEBU30DP,
anTeHHa, tenedon, CBY-neub, ynbTpa3BykoOBas JUArHOCTUKA B TEXHUKE,
NPOEKLMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHas Oarapesi, CITyTHUKOBBIE
OpUEMHHUKH, SIAEpPHAsl SHEPreTUKAa W OKOJIOTMYECKHE AacCIEeKTbl €€ pa3BHUTHSL.
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OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATEHI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE PpPe3yJbTaThl OCBOCHHUS YyueOHOro mnpenmera «DPuznkay
JTOJKHBI OTpaXKaTh TOTOBHOCTD 151 CIIOCOOHOCTH oOyyaronmxcs
PYKOBOJICTBOBaTbCA  CPOPMHUPOBAHHON BHYTPEHHEW TMO3UIUMENH JUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHEHTAllMW, MO3UTHUBHBIX BHYTPEHHHUX YOEXKIICHUIA,
COOTBETCTBYIOIIUX  TPAJUIUOHHBIM  I[IEHHOCTSAM  POCCHUHCKOro  0OIlecTBa,
pacIIMpEeHNE )KU3HEHHOTO OIBITA U OMBITA ACATEILHOCTH B MPOLIECCE PeaATU3allin
OCHOBHBIX HalpaBJICHUN BOCIUTATEIHLHOM AEATEILHOCTH, B TOM YUCJIE B YaCTH:

rPasKIAHCKOT0 BOCIIUTAHMS:

« c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMU O0YYaIOIIETOCsl KaK aKTUBHOTO
1 OTBETCTBEHHOI'O YJIeHA POCCUICKOTO OOIIECTBa;

* IPUHATUE TPAJAUIMOHHBIX  OOIICYETOBEYECKUX T'yMAaHUCTUUYECKUX U
JEMOKPATUUYECKUX IIEHHOCTEH;

* TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TI'PAXKIAHCKOTO
oOIecTBa, yd4acTBOBaTh B  CaMOYMNpaBlIeHWH B  00pa3oBaTelbHOMN
OpraHu3alluy;

* YMEHHE B3aUMOJICUCTBOBATH C COLIMATILHBIMU UHCTUTYTaMU B COOTBETCTBUU
¢ UX (PYHKIIMSMU U HA3HAYCHUEM;

* TOTOBHOCTb K T'YMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH.

NATPUOTUYECKOT0 BOCIIMTAHUS:
« c(pOpPMHUPOBAHHOCTH POCCUHCKOU rpaK1aHCKOU
UJICHTUYHOCTH, TaTPUOTU3MA;

* ICHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHXKCHUSIM

POCCHICKUX YUEHBIX B 00J1acTU (DU3UKH U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

« chopMUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHUS, ATHUYECKOTO TIOBEICHUS,
cMIOCOOHOCTh OIIEHWBATh CUTYAIlMI0 U TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPAJbHO-HPABCTBEHHBIC HOPMBI W IIEHHOCTHU, B TOM
Yyucye B JEATeIbHOCTU YUEHOTO;

* 0CO3HAHHWE JIMYHOTO BKJIa/Ia B MOCTPOEHNE YCTOWYUBOTO OYTyIIETO.



ICTETHYECKOT0 BOCITUTAHMS:
« OCTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas OCTETUKY HAy4YHOTO
TBOPUYECTBA, IPUCYILIETO PUINYECKON HAYyKeE.
TPYA0BOTr0 BOCIIMTAHUS:

HTEpeC K pa3nudabiM cdepam mpodecCHOHATBHOU NEATEILHOCTH, B TOM
YUCJIE€ CBS3aHHBIM C (QU3MKOM W TEXHUKOH, yMEHHWE COBEpIIAThH
OCO3HaHHbBIN BBIOOP Oyayiel npodeccuu U pean30BbIBaTh COOCTBEHHBIE
KU3HECHHbIC TUJIaHbL;

TOTOBHOCTH U CTIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1acTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTUYECKOT0 BOCITUTAHMSA:
« chOPMUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHE TJI0OAIBHOIO

XapakTepa dKOJOTHIECKUX MPOoOIeM;

* [INIAHUPOBAHUE M OCYILIECTBICHUE JCHUCTBUM B OKPYXAIOUIECH Cpelle Ha

OCHOBE 3HAHUS IEJICH YCTOMYMBOTO Pa3BUTHS YCIIOBEUECTBA;

* PAaCIIMPEHUE OMbITA JIEATEIBHOCTH SKOJOTUYECKONW HAMpaBICHHOCTH Ha

OCHOBE UMEIONINXCS 3HAaHUH 10 (PU3MKe.

HEHHOCTH HAYYHOTI'0 MO3HAHMS:
« chopMUPOBAaHHOCTHP MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

« OCO3HAHUE IIEHHOCTH HAy4YHOW JESTENIBHOCTH, TOTOBHOCTH B IIpOIIECCE
u3ydeHuss (U3UKH OCYIIECTBIATh TIPOEKTHYIO H HCCIICIOBATEIBCKYIO

NeSATETLHOCTh HHINBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/bHBIC YHHBEPCAJIbHbIE yueOHbIe aeiicTBUsA ba3oBbie
JIOTHYecKue NeHCTBUA:
* CAMOCTOSITENIBHO ~ (pOpMyJIHMpOBaTH W aKTyaJlM3UpOBaTh  IMpoOjeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
* ONIPENENATh LI JAESITEIbHOCTH, 3aJaBaTh MAapaMeTPbl M KPUTEPUH HX
JNOCTHKEHUS,
* BBISIBJISAITH  3aKOHOMEPHOCTH W IIPOTUBOPEYMS B PACCMaTpPUBAEMBIX
(U3HUECKUX SABJICHUSX;
- pa3pabaThiBaTh IUJIAH PEIICHUS MPOOJEMBbI ¢ YYETOM aHAIM3a UMEIOUIUXCS
MAaTEpUAIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;



* BHOCUTb  KOPPEKTUBBI B  JCATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pPEe3yJIbTaTOB LIEJISIM, OLICHUBATH PUCKHU ITOCIEACTBUN EATEIBHOCTH;

* KOOpAUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUSX  PEAIbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHSI;

* Pa3BUBAaTh KPEATUBHOE MBIILJIEHUE IPU PELIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBhle ucciieqoBarTe/LCKHe 1eiCTBUA.
* BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUYEBBIMU MOHATUAMU U METOJaMU
duznyecKoil HayKu;

BJIaJICTh HABBIKAMH Y4€OHO-UCCIE0BATEIHLCKON U TPOESKTHOM AEATEILHOCTH
B 001acTu (DU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIILHOMY
MOMCKY  METOJIOB  pEIIeHUs 3ada4  (PU3MUECKOTO  COACpKaHMS,
MIPUMEHCHUIO PA3JIMYHBIX METOJIOB O3HAHUS,

BJIAJICTh BUJAMH JCATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHWS, €ro
UHTEpIIpETalliN, MPeoOpa30BaHUIO U IPUMECHEHHUIO B PA3IMUHBIX YUCOHBIX
CUTyaIldsX, B TOM YHCJIe MPU CO3JaHHUU YYEOHBIX IPOCKTOB B 00JACTH
busuKu;

* BBIIBJIITh TIPUYMHHO-CIIEICTBEHHBIE CBS3M W AaKTyaJu3HpOBaTh 3ajady,
BBIIBUI'aTh  TUIIOTE3y €€  pElIeHUs, HaxXOAuUTb apryMEHThl U
JI0Ka3aTelIbCTBA CBOMX YTBEPXKJEHUMU, 3a7aBaTh MapaMeTpbl U KpUTEpUU
peLeHus;

* aHAIM3UPOBATh IOJYYEHHBIE B XOJE€ pEUICHUS 3aJaud pe3yJIbTarhl,
KPUTHUYECKH OLICHMBATh MX JOCTOBEPHOCTh, IPOrHO3UPOBATH W3MEHEHUE B
HOBBIX YCIIOBHSIX;

- CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aladyd B 0O0pa3oBaTEIbHOU
JEeSITeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUU (DU3BHUKY;

» 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

« yMETh TIEPEHOCHUTHh 3HAHUsA 10 (U3NKE B TMPAKTUYECKYIO 001acTh
KU3HEICATCIILHOCTH;

« YMETh HWHTETPHUPOBATh 3HAHWS W3 PA3HBIX MPEAMETHBIX o0nacTei; O
BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC TTOJXO0/bI U PEIICHHUS;
0 CTaBUTH IPOOJIEMBI U 33J1a4H, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c undopmanueii:

« BIIQJIETh HABBIKAMH MOJyYeHUS UHPOpMaUu (PU3NIECKOTO COACPKAHUS U3
HUCTOYHHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIHLHO OCYIICCTBIISITH MTOUCK, aHAJU3,
CUCTEMATH3AIMI0 W HWHTEPIPETAINI0 WHPOPMAIUKA Pa3IUIHBIX BUIOB M
dbopm IpeacTaBICHUS,

« OIIEHUBAThH JIOCTOBEPHOCTH WH(OPMAITUY;



* ICTIOJIb30BaTh  CpeACTBAa HMH(POPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX

TEXHOJIOTUM B  pEIICHHWM  KOTHUTHUBHBIX, = KOMMYHHKAaTHBHBIX U

OpPraHU3allMOHHBIX 33/7ad ¢ coOJrofieHueM TpeOOBaHWN APrOHOMHUKH,

TEXHUKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHusi, MpPaBOBBIX U

ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON O€30MacHOCTH;

* CO3/1aBaTh TEKCTHl (PU3UUECKOTO COACPIKAHUS B PA3IMYHBIX (opMaTax C

yu€ToM Ha3HaueHHss WHGOpMAIMM U LEJIeBOM ayAUTOpUH, BbIOMpas

ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YAIU3AIHH.

KoMMmyHuKaTHBHBIE YHUBepPcadbHbIe yueOHbIe 1eiicCTBHA:
OCYULIECTBJISITh o0leHne Ha  ypokax buzuku U BO
BHE-YPOUHOU J€SITEIbHOCTH;

* pacro3HaBaTh PEIIOCHUIKH KOHQIUKTHBIX CUTyaluud U
CMSTYaTh KOH(IJIUKTBHI;

pa3BEPHYTO W JIOTHYHO M3JaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BaHHUEM
S3BIKOBBIX CPEJICTB;

* IOHUMAaTh U HUCMOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M WHIWBHUAYaJIbHON
padoTHI;

- BRIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX ACHCTBUM € y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YJI€HA KOJUIEKTHUBA;

« IPUHUMATh 1€MW COBMECTHOM JESITEIbHOCTH, OpPraHW30BBIBATH U
KOOPJUHUPOBATH JACHUCTBUSA MO €€ NJOCTUKEHUIO: COCTABIIATH IIJIaH JICVUCTBUM,
pacupenensiaTh poiau ¢ Y4€TOM MHEHUN YYaCTHUKOB, OOCYKJATh pPe3yJIbTaThl
COBMECTHOU paboThI;

- OLICHMBATh KAaue€CTBO CBOETO BKJIaJa M KaXIOr0 yYacCTHUKA KOMaHIbl B
oO1uit pe3ysbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

- IpeJijlaraTh HOBBIE TIPOEKTHI, OIICHUBATh HACU C TIO3UIMU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

* OCYIIECTBIIAITh TO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryiasiTuBHbIC YHUBepCaJbHbIe YueOHbIe neiicTBus CaMoopranu3anus:

* CAMOCTOSITENIbHO OCYIIECTBIISITh NMTO3HABATEIBHYIO JEATEIbHOCTh B 001aCTH
(GU3UKKN U aCTPOHOMUHU, BBISBISATH MPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH
COOCTBEHHEBIE 3aJ1a4H;

* CAMOCTOSITENIBHO COCTAaBJIATh IUIAH PEUIEHUS PACYETHBIX M KauyECTBEHHBIX
3a/lay, TUIAH BBIMOJHEHUS MPAKTUYECKON pabOThl ¢ y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATNIOYTEHUM;

- 1aBaTh OIIEHKY HOBBIM CHUTYaIIUSIM;



* paCHIMPSTH PAMKH Y4EOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

- IeJlaTh OCO3HAHHBIM BBIOOP, AapPryMEHTHpPOBATh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

* OLICHUBATbH MPUOOPETEHHBIH OIBIT;

* CIIOCOOCTBOBATh (OPMUPOBAHUIO W TPOSBICHUIO SPYAUIMH B 00JIacTU
(GU3MKK, TOCTOSHHO TMOBBIIIATh CBOM 00pa3oBaTENIbHbIA W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN HHTEJJIEKT:



d

JaBaTh OIICHKY HOBBIM CHUTYyallHsIM, BHOCHUTb KOPPEKTUBBHI B JEATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIQJICTh ~ HABBIKAMM  II03HABATEIbHOW  peQEKCMM KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTENBHBIX MPOILECCOB, UX PE3YJIbTATOB H
OCHOBAaHMIA;

* HCII0JIb30BaTh NPUEMBI peIIEKCUM ISl OLEHKU CUTYal[H, BbIOOpa BEPHOTO
pelIeHus;

* yMETh OILICHMBAThb PUCKH M CBOEBPEMEHHO IPUHMMATh DPELICHUS IO HX
CHIDKEHUIO;

* IPUHUMATh MOTHBBI W apPryMEHTHl JAPYTUX TMpU aHAJIW3€ pPE3yJIbTAaTOB
JEeSITEIbHOCTH;

* IPUHUMATD €051, IOHUMAasi CBOU HEAOCTATKU U JIOCTOMHCTBA;

* IPUHUMATh MOTHBBI W ApPTyMEHTHl JAPYTUX TPU aHAJIMW3€ pPE3yJbTaTOB
JESITeIbHOCTH;

» IPU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIUOKH.

B mponecce gocTMXKEHMSI JTMUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI 10
¢u3nke Uil ypOBHSA CpeaHero ooOmero oOpa3oBaHus y O0OydYaromuxcs

COBEPIIECHCTBYETCS AMOIUOHAJIbHBIN WHTEJJIEKT, MpeAnoIararonui
c(hOpMHUPOBAHHOCTH:
* CAMOCO3HaHUS, BKJIFOYAIOIIIETO CIIOCOOHOCTH MOHUMATh CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHUJIETh HANpPABICHUS Pa3BUTHsSI COOCTBEHHOMU
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

* CAMOPETYJIMPOBAHHUS, BKJIIOYAKOLIETO0 CaMOKOHTPOJIb, YMEHUE NPHUHHMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHME, CIOCOOHOCTH aJalTHPOBATBHCS K
AMOIIMOHAJIBHBIM M3MEHEHHUSIM M TPOSIBISTH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

* BHYTPEHHEH MOTHMBALIMH, BKIIFOYAIOIIEH CTPEMIIEHHE K JTOCTHKEHUIO LIEJIA U
ycrnexy, ONTHMHU3M, WHHULIHMATHUBHOCTb, YMEHWE JEHCTBOBATh, UCXOISA U3
CBOHX BO3MOKHOCTEI;

« OMIIATUH,  BKIIOYAKOIIEW  CHOCOOHOCTh  IMOHUMATh  3MOLIMOHAJIBHOE
COCTOSIHME JPYTuX, YUYWUTHIBaTh €ro NpU OCYLIECTBICHHUU OOIIEHUS,
CIIOCOOHOCTh K COYYBCTBHIO M COTIEPEKNBAHUIO;

* COIMAJbHBIX  HABBIKOB, BKJIIOYAIONIMX  CIIOCOOHOCTh  BBICTPAMBATh
OTHOUIEHUS C JPYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSBISATH HHTEpEC U
paspeniaTh KOHQIUKTHI.

I[TPEAMETHBIE PE3VYJIBTATBI



K koniy oOyuenus B 10 knacce npeAMETHBIE pe3yJbTaThl Ha YTIyOJIEHHOM
YPOBHE JIOJDKHEI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOIITUXCSI YMECHHUI:

NOHMMAaTh  poJib  (PU3UKHM B  OKOHOMHYECKOM, TEXHOJIOIMUYECKOM,
HKOJIOTMYECKOH, COLMANbHON U 3TUYECKON cepax AesTENbHOCTH YEJIOBEKA,
poJib U MeCTO (U3MKH B COBPEMEHHOW HAyYHOW KapTUHE MHpa, 3HAUCHUE
OIMCATEIBHOM, CUCTEMaTU3HUPYIOLIEH, O0OBSACHUTEILHON u
OPOTHOCTUYECKOM  (QyHKUMH  (U3NYECKOM  TEOpUM —  MEXaHUKH,
MOJIEKYJIIPHOM (U3UKKM U TEPMOAMHAMHKH, pOJIb (PU3MUECKON TEOPUM B
(GopMUpPOBaHNY TPEICTABICHUN O (PU3NUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUSI IPUMEHUMOCTH MoOJeNel (GU3NUecKuX Tel U MPOIECCOB
(sBNIEHMI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COJIIOTHO TBEPIOE TEIO,
MarepualibHas TOUYKa, PAaBHOYCKOPEHHOE ABWKEHHE, CBOOOJHOE TMaJICHUE,
a0bcoyroTHO ympyras jaedopmaiiys, aOCOMIOTHO YNpyroe U aOCOIIOTHO
HEYNpYyroe CTOJIKHOBEHUS, MOJIEIM rasza, >KUAKOCTU M  TBEPAOTO
(KpUCTAITUYECKOTr0) TeJla, UJIeaNIbHBIA ra3, TOUCUHBIN 3apsiji, OJHOPOIHOE
BJIEKTPUYECKOE TOJIE;

paznuyaTh ycloBUs (TCpaHHIlbl, 00JIaCTH) MPUMEHUMOCTH (U3UUECKUX
3aKOHOB, MOHUMAaTh BCEOOIIMI XapakTep (PYyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh HCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOIECChl U SIBJICHUS,
UCIIOJIb3YSI OCHOBHBIC TMOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCHTEIbHOCTh
MEXaHUYECKOTO JBWKEHUS, (HOPMYJbI KUHEMATUKH PaBHOYCKOPEHHOTO
JIBIKEHUS, MpeoOpa3zoBanus [amuies 178 CKOPOCTH W MEpeMElIeHUs,
3aKoHbl Hbl0TOHA, MPUHITUIT OTHOCUTENILHOCTH [ anusiest, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHbI COXPAHEHHS UMITYJIbCA U MEXAHUYECKON 3HEPTUH, CBSA3b
paboOThI CUIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW DHEPrUH, YCIOBUSI PABHOBECHUS
TBEPAOrO TEja), MPU STOM MCIIOIB30BaTh MATEMAaTUYECKOE BBIPAKEHUE
3aKOHOB, YyKa3blBaTh YCJIOBUS MPUMEHUMOCTH (U3UYECKUX 3aKOHOB:
npeoOpazoBanuii ["anuies, BTOporo u TpeTbero 3aKkoHOB Hbl0TOHA, 3aKOHOB
COXpPAaHEHHUS MMITyJIbCAa M MEXAHUYECKOW HHEPTrHH, 3aKOHa BCEMHUPHOTO
TATOTEHUS,

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SBJICHUS, MCIOJIB3Ys
ocHoBHble ToNMOkeHHsT MKT wu 3akoHBI MONEKYJIIpHON (QU3MKK U
TEPMOAMHAMHUKN  (CBSI3b  JIABJIEHUS HJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW DSHEPIUEM TEIJIOBOTO JABWKECHUS W KOHUEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEAHEH KHUHETUYECKOMN



DHEPruel TEIUIOBOIO JIBMKEHUS €r0 YacCTHll, CBS3b JABICHUS HICAJIBbHOIO
rasza ¢ KOHUEHTpalKUeW MOJIEKYJI U €ro TEMIIEpaTypOu, ypaBHEHHE
MennaeneeBa—Kianenpona, 1105003807 3aKOH TEPMOJIMHAMUKH,
3aKOH COXPAHEHHS YHEPTUU B TEIUJIOBBIX MPOIECCaX ), IPU 3TOM
HCIIOJIb30BAaTh MaTEMAaTUYECKOE BBIPAKEHNE 3aKOHOB, YKa3bIBaTh YCIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Kiianeiipona;
aHATM3UPOBATh M OOBSICHATH DJICKTPUICCKUE SIBIICHUS, UCIIOIB3YsI OCHOBHBIE
MOJOKEHUSI U 3aKOHBl  DJIGKTPOJMHAMHUKHM  (3aKOH  COXpaHECHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kymona, NOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOrO TOJISl, NPUHIMUI CYNEPHO3ULMNHN  DIICKTPUUECKHUX
MOJIEH, MPU 3TOM YKa3blBas YCIOBHUS NMPUMEHHMMOCTH 3akoHa KynoHna, a
TaKXe MPaKTUYECKU BAXKHBIE COOTHOIICHUS: 3aKOHbI OMa JJIsl yyacTKa Ienu
U JUIs 3aMKHYTOW 3JIEKTPUYECKON 1enu, 3akoH Jxoyns—Jlenna, npasuia
Kupxroda, 3axonsr @apajest 17 2IEKTPOIN3a);
OMUCKHIBATh (DU3UYECKHUE TPOIECCHl W SIBJICHUS, HUCIOJb3YyS BEIUYUHBI:
nepeMeNIeHNe, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TE€Jl, CUJIA,
MOMEHT CHUJIbI, JaBJICHHUE, MOTCHINAIbHAS YHEPTHS, KHHETUYECKasl SHEPIUs,
MeXaHU4ecKasi dHeprusi, padoTa CUibl, LIEGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUja TSDKECTH, CWJIa YNOPYrocTH, CWUJIa TPEHHUS, MOIIHOCTb, JHEPTHs
B3aUMOJICUCTBUS Tena ¢ 3eMiI€ BOIM3U €€ MOBEPXHOCTHU, SHEPIHs YIPYIrou
nedopMalvii MPY>KUHBI, KOJWYECTBO TEILIOTHI, a0COJIIOTHAsI TeMIeparypa
Tena, paboTa B TEPMOJAMHAMHKE, BHYTPEHHSS OHEPrus UACAIHHOTO
OJIHOATOMHOTO rasa, padoTa WJeadbHOr0 ra3a, OTHOCUTENbHAS BIAXKHOCTb
Bo3ayxa, KII/J[ waeanbHOro TEMJIOBOTO ABUTATENISl; SJIEKTPUUYECKOE IOJIE,
HaIpPSHKEHHOCTh AJIEKTPUYECKOTO TIOJISI, HANPSKEHHOCTh MOJSI TOYEYHOTO
3apsiia WIM 3apsKEHHOrO 1apa B BaKyyMe M B JUAJIEKTPUKE, MOTEHIHMAI
ANEKTPOCTATUYECKOTO TIOJIA, PA3HOCTh MMOTEHUMAJIOB, AJIEKTPOIBHUKYILAS
CUJa, CUJIa TOKA, HAMpSIKEHUE, MOUIHOCTh TOKa, 3JEKTpuYecKas €MKOCTb
IJIOCKOTO KOHJIEHCaTOopa, CONPOTUBIICHUE  ydacTKa  LEMNu c
MOCJIEI0BATENbHBIM U MapaJUIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUUECKOTO MOJIsl KOHJEHCATOPa;
OOBSACHATH OCOOCHHOCTH MPOTEKAHUS (PU3UUECKUX SIBICHHI: MEXaHUYECKOE
JBH)KEHUE, TEIJIOBOE JIBMXKEHUE YaCTHIl BEIIECTBA, TEIJIOBOE PaBHOBECHUE,
OpoyHOBCKOE ABMXeHHUE, TU(dy3us, UCTIapeHre, KUTICHUE U KOHJIEH AU,
IUTAaBJICHWE W KPUCTAJUIM3allMs, HANpPaBJICHHOCTb  TEIUIONepeaayu,
AJIEKTpU3AIMS TeJI, SKBUIOTCHIIMAIBHOCTh TTOBEPXHOCTH 3apsHKEHHOTO
MIPOBOJAHUKA;



* IPOBOJIUTH HCCIIEJIOBAHUE 3aBHCUMOCTU OJHOM (PU3MUECKOW BEIMYUHBI OT
APYTOi C UCIOJIb30BAaHUEM MPSMBIX U3MEPEHUH, IPU TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHPOBATh  pPE3yJbTaThl  IMOJIYYCHHOH  3aBUCHMOCTHU
¢usznyeckux BeIMYMH B BUAe TpaduKoB C Y4ETOM abCONIOTHBIX
HOTPEIIHOCTEN N3MEPEHUH, eNIaTh BHIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHMUS;

IPOBOJIUTHh KOCBEHHBIE HW3MEpEHUs (PU3MUECKUX BEJIWYHMH, IPU STOM
BBIOMpATh ONTUMANbHBIA METOJ H3MEPEHHs, OIICHUBATh aOCONIOTHBIE U
OTHOCHUTENBHBIE IOTPETHOCTH IPSIMBIX U KOCBEHHBIX U3MEPEHUN;

IMPOBOAUTHL OIIBITBI IIO IIPOBCPKCE HpCI[J'IO}KCHHOI‘/’I T'UIIOTC3bI: IINIAHUPOBATH
OKCIICPUMCHT, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY, dAHAJIU3UPOBATH
IMOJIYYCHHBIC PC3YyJIbTaTbhl MW ACJIaTb BbBIBOA O CTATyCC HpGI[JIO)KCHHOﬁ

TUIOTE3bI;
- coOMI0/1aTh MpaBmiIa 0€30MacHOTO TPYy/Aa MPU MPOBEICHUH HCCIIeI0BaHUN B
pamMKax y4eOHOTO AKCIIEPUMEHTA, MPAKTUKYyMa 51

y4eOHOHUCCIIEI0BATENBCKON U MPOEKTHOM JESATENBHOCTH € UCIOIb30BaHUEM
MU3MEPUTEIIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000pYAOBaAHUS;

pelate pacy€THbIC 3aJayd C SBHO 33JaHHOM W HESBHO 3aJ1aHHOM
¢u3nueckoil MOJENbIO: HA OCHOBAHHMM aHAlM3a YCJIOBHUS OOOCHOBBIBATh
BbIOOp  (u3Mueckoil Mojaenu, OTBeyarolie TpeOOBaHMSIM  3a/lauu,
MPUMEHSTH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYJAThl (PU3UUECKUX
TEOpPUIl MpPU HMCHOJIB30BAHUM MATEMAaTUYECKUX METOJOB PELICHUs 3a/aad,
IPOBOJNTH PACUEThl HA OCHOBAaHUU HMMEIOIIMXCS JAHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTHUPOBATh METOJIbI PEIICHUS C YYETOM MOJYyUYEHHBIX
pEe3yJbTaToB;

peliaTh Ka4eCTBEHHBIC 3aJ1auu, TPEOYIOIINE IPUMEHEHHS 3HAHUH M3 Pa3HBIX
pa3meiaoB Kypca (HM3UMKHM, a TakKe HHTCTpalldd 3HAHUH W3 JIPYrux
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYCCKYIO
LETIOYKY PacCyKJICHUI ¢ ONOPOH HAa U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3uYECKHe ABIICHUS,

UCIIOJb30BaTh TEOPETUUYECKUE 3HAHMUA M OOBSICHEHHS OCHOBHBIX
OPUHIIMIIOB pabOThl U3BMEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX IIPOLIECCOB;

MIPUBOJUTH MPUMEPHI BKJIa/Ia POCCHMCKUX U 3apYyOC)KHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKHU, B OOBICHEHHE IPOIIECCOB OKPYXKAIOIIEro MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBAaTh M OLEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHON
JEsITeIbHOCTH YeJIOBEKa, CBS3aHHOM C (DU3MYECKUMHU MPOLIECCaMH, C
NO3UILMK HKOJOTUYECKON O€30MacCHOCTH, MPEACTABICHUN O PallMOHATILHOM



HIpUPOAONOIB30BAHUN, a TAaKKe PasyMHOM HCIIOJIB30BAaHUM JOCTHXKEHUI
HAyKd W TEXHOJOTMH [UIs JaJbHEHIIero pa3BUTHUA YeIOBEUECKOTro
0o0IIeCTBa;

OPUMEHSATh Pa3IWYHbIE CIMOCOOBI paboThl ¢ HMH(OpMaIMe (U3NIECKOTO
COZepKaHUsA C  HCIOJb30BAHHEM COBPEMEHHBIX  HH(POPMAIMOHHBIX
TEXHOJIOTHI, MPH 3TOM UCIOJIb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTHH JIJIsl IOUCKA, MepepadOTKH U MPEAbIBICHUS yUeOHON U HAyYHO-

NOMyJSIPHOM ~ MHQOpPMAINK, CTPYKTYPUPOBaHHS W  HMHTEPIpETAIHH
UHpOpMAIMY, TOJYYEHHOW U3 pa3IUYHbIX MCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOJyYaeMyI0 HH(OPMALIMIO U OLICHUBATh €€ JOCTOBEPHOCTb
KaK Ha OCHOBE MMEIOLIMXCS 3HaHWI, TaK U HA OCHOBE aHAaJIn3a UCTOYHUKA
uH(popmanuu;

POSIBIIATH OpraHU3alHOHHBIE U II0O3HABATEJIbHBIE yMEHUS
CaMOCTOSITENIbHOTO MPHUOOPETEHHsI HOBBIX 3HAHUW B MPOLIECCE BBIMOIHEHMS
MIPOEKTHBIX U YUYEOHO-UCCIEA0BATEIbCKUX PadoT;

paboTath B TIpyNNe€ C HCIOJHEHUEM PA3IHYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PadOTy TPYIIIbI, PALIMOHATIBHO PACIpPENEsaTh EATENbHOCTh B
HECTaHJIAPTHBIX CUTYyallUsX, aJE€KBAaTHO OIIEHMBATh BKJIaJ KaXXJIOTO W3
YYaCTHUKOB TPYMIIBI B PEHICHUE PaCCMaTPUBAEMON MTPOOIEMBI;

* IPOSIBJISITh MOTUBALMIO K Oynymied npoecCHOHaIbHON AESTENIbHOCTH IO
CHENUATBHOCTIM (QUBUKO-TEXHUYECKOTO TPOQUIIS.

K xonuy obyuenuss B 11 Kaacce TipeMETHbIE pPe3yibTaTbl Ha YriayOJIEHHOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHUPOBAHHOCT Yy OOYUAIOIIUXCS YMEHUM:

* IOHUMATh POJIb QU3HKK B IKOHOMHUYECKOU, TEXHOJOTUYECKON, COLMAIBHON
U 3TUYECKON cdepax esATEeTbHOCTH YeJOBEKa, POjib U MeCTO (U3UKU B
COBPEMEHHOW HAyYHOW KapTUHE MHpPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M JaJbHEWIEM HAay4YHO-TEXHUYECKOM pPa3BUTHUH,
3HAUYEHHUE OMHCATENIbHOM, CHCTEeMAaTH3UPYIOIIEeH, OOBICHUTENBbHON W
MPOTHOCTUYECKON (PYHKIUN (U3NYECKOH TEOopuu — BJIEKTPOJMHAMUKH,
CHEIHAIbHOM TEOpUU OTHOCHUTEIBHOCTH, KBAaHTOBOM (U3HUKH, POJb
¢usnueckoit Teopur B (GOPMHPOBAHUU TMPEACTABICHUN O (u3ndeckoi
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B O0HIeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEACTABIECHUNA O IPUPO/IE;

* pa3ianyaTh yCJIOBUS MPUMEHUMOCTU Mojesiel (PU3NUeCKUX Tel U MPOLECCOB
(ssBIEHUI): OJHOPOAHOE AIIEKTPUUYECKOE M OJHOPOJAHOE MArHUTHOE MOJIA,
rapMOHUYECKHE KOJeOaHHWs, MaTeMaTUYeCKU MasTHHUK, WJI€aJbHBIN
OPYXUHHBIN MasiTHUK, TAPMOHUYECKUE BOJIHBI, UI€ATIbHBIN KOJIeOaTEIbHBIN



KOHTYpP, TOHKasA JIMH34, MO,HGHCfI aroMa, 4TOMHOI0O Aapa Hu KBaHTOBOU
MOACIIN CBCTA,

pasnuyaTh ycnoBHsS (TpaHHIBI, OO0JAcCTH) NPUMEHUMOCTH (PHU3UIECKUX

3aKOHOB, [IOHUMATh BCEOOIINI XapakTep QyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH AJIEKTPOMATrHUTHBIE TMPOIECCHl U SBIICHUS,

UCIIOJIb3YSl OCHOBHBIE IIOJIOKEHUSI M 3aKOHBl JJIEKTPOJAUHAMUKUA U

CIIEHHAIBHOU TEOPUHU OTHOCHUTENBHOCTH (3aKoH COXpaHECHUSA

3JIEKTPUYECKOTO  3apspa, cuina Awmmepa, cwia JlopeHma, 3akoH
AIEKTPOMAarHuTHOM UHAYKUWHU, paBuio Jlenna, cBa3p 3/C caMouHIyKIMu
B DJIEMEHTE JJIEKTPUYECKON LIEMU CO CKOPOCThIO M3MEHEHUs CHJIBI TOKa,
MOCTYJIAThI CIICIIMATBbHON TEOPUM OTHOCUTEIBHOCTU DUHINITEHHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIC MPOIIECCH U SIBJICHUS, HCIIONB3YS
MOJIOKEHUS] KBAaHTOBOM (u3uku (ypaBHeHHe DWHINTEHHA Ut hoTodPdekTa,
NepBelii W BTOpOM  moctynarbl  bopa, HpPUHIUI — COOTHOILIEHUS
HeonpenenéHHoctel [elizeHOepra, 3aKOHbI COXPAHEHHS 3apsSAOBOrO H
MacCOBOTO YHCENl ¥ DHEPTHU B SJEPHBIX PEAKIUAX, 3aKOH PaJMOaKTUBHOTO
pacraja);

ONMHUCHIBaTh (U3NYECKUE MPOLECChl U SBJICHUS, HUCHOJb3Ys BEIMYMHBI:
HANPSsDKEHHOCTD 3JICKTPUYECKOTO TOJS, MOTEHIHAN 3IEKTPOCTATUYECKOTO

MOJsA, PAa3HOCTh TMOTEHUMAJIOB, OJJEKTPOJBWXKYIIAsA CUJa, WHIYKIUS
MarHMTHOTO TOJIsl, MarHUTHBIM TIOTOK, cuja AMIiepa, HHIYKTUBHOCTD,
AJEKTPOABMKYIIAs CWJIa CAaMOUHAYKUHUHM, SHEPTUsl MAarHUTHOTO IIOJs
MPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TTOJTHASI SHEPTUS, SHEPTUS
MOKOsI CBOOOTHOM YaCTHUIIBI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U
3apsA Sapa, SHEPTUS CBS3H SIPa;

OOBSCHSTH 0COOEHHOCTH MPOTEKAHUS bu3nIecKux SIBJICHUM:

AIIEKTPOMATrHUTHAS WHAYKIHS, CAMOWHIYKIHS, PE30HAHC, MHTep(epeHIHs
BOJIH, JAudpaKiusa, [AUCIEPCUs, TOJHOE BHYTPEHHEE OTPaKEHHE,
doTosnextpuaeckuit a3ddext (pororddext), anvda- u 6era-pacmansl saep,

ramMma-usiaydeHue saep, PU3ndecKue MPUHITUIEI CIICKTPAIBHOTO aHAIN3a |

paboTHI J1a3epa;

« ONIPENEIATh HaIpaBJICHUE WHAYKIIMM MAarHUTHOTO TIOJISI TPOBOJHHUKA C
TOKOM, CHJIbI Ammiepa u cuiibl JIopeHIa;

* CTPOUTH U300paKEHUE, CO3/1aBaeMOE TIOCKUM 3€PKaJioM, TOHKOW JIMH30M, U
PacCUYMTHIBATh €TO XapaKTCPUCTHKH,

* IPUMEHSATh OCHOBOTIOJIATAIONINE ACTPOHOMHYECKUE TIOHSTHS, TEOPHUH M

3aKOHBI JUI aHalM3a W OOBSACHEHHS  (PU3MUECKUX  IPOIECCOB,



MPOUCXOJAIIMX B 3BE3/IaX, B 3BE3HBIX CHUCTEMaX, B MEXKTraJlaKTHUYECKOMN
cpene; ABMKEeHUsI HEOSCHBIX TeJll, DBOIIOLNH 3BE3]] U BeeneHHo;
MPOBOJIUTh  HMCCIIECIOBAHUE 3aBUCUMOCTEH  (M3MYECKUX BEIUYHH C

HCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MpPU OBTOM KOHCTPYHUPOBATH
YCTAaHOBKY,  (UKCUpPOBaTh  pPE3yJbTaThl  TMOJYYEHHOHM  3aBUCUMOCTH
¢u3nueckux BeTUYMH B BHJE TpaduUKOoB ¢ Y4ETOM aOCOIIOTHBIX
MOTPEUTHOCTEN U3MEPEHMI, I€TaTh BBIBOJIBI IO PE3YJIbTATAM HCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEIMYMH, TPH ITOM
BHIOMpAaTh ONTHUMAIBHBI METOJ W3MEpPEHUs, OIEHUBATh aOCONIOTHBIE H
OTHOCHTEIILHBIC MTOTPEIITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUIA;
IIPOBOJIUTH OIBITHI MO MPOBEPKE MPEIOKCHHON THIOTE3bI: IMJIaHHPOBATH
AKCIIEPUMEHT, COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATH
MOJIYYCHHBIC pe3yJbTaThl M JeEJIaThb BBIBOJ O CTaTyce MPeasiOKEHHOU
TUTIOTE3HI;

OMKCHIBATH METO/IbI MOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHU;
co0JiroAaTh MpaBuiia 0E30MacHOr0 TpyJa MPU MPOBEJACHUU HUCCIEIOBAHUI B

paMKax y4e0HOTO JKCIIEpPUMEHTA, MPaKTUKyMa u
y4eOHOMUCCIIEI0BATEILCKON U MTPOCKTHOM NEATETLHOCTH C UCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPONCTB U J1a00OPaTOPHOTO 000PYAOBAHMUS;

pelate pacy€THbIC 3aJayd C SBHO 33JaHHOM M HESBHO 3aJaHHOM

(¢u3nueckoil MOJENbI0: Ha OCHOBAHMM aHajliW3a YCJIOBUS BbIOMpATh
¢uznyeckue MoOJENTM, OTBEYaloU[Me TpPeOOBaHMUSIM 3aJauyd, HPUMEHSTh
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NUECKUX TEOPUH MPH
MCIIOJIb30BAHUM MAaTEMaTUYECKUX METOJOB PEIIEHUs 3a/ay, MNPOBOJMUTH
pacy€Thl HA OCHOBAHUU MMEIOIIMXCA JIaHHBIX, AHAJIM3UPOBATH PE3YyJIbTaThl U
KOPPEKTUPOBATH METObI PEIICHUS C YIETOM MOJTYYEHHBIX PE3YJIBTATOB;

peniaTh Ka4eCTBEHHBIC 3a/1a4H, TPEOYIOIUEC IPUMEHEHHUS 3HAHUH U3 Pa3HbBIX
pa3neiioB Kypca (GU3MKH, a TaKXKe HWHTCrpalMd 3HAHUH W3 JIPYrUx
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
IICTIOYKY PACCYKJICHUI C OTIOPOM Ha M3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYCeCKHe ABICHHUS,

UCIIOJIb30BaTh TEOPETUYECKME 3HAaHUA Ui OOBSCHEHUS OCHOBHBIX
OPUHIIMIIOB pabOThl U3BMEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH MPUMEPHI BKJIA/Ia POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOLECCOB OKPYKAIOUIErO0 MHUpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;



* QHAJIM3UPOBATh U OLICHUBATh IOCJIEACTBUS ObITOBON M IPOU3BOACTBEHHON

JESTEIbHOCTH YE€JIOBEKa, CBSA3aHHOM C (PU3MUECKMMU MPOIECCAMHU, C
MO3UINI SKOJOTHUECKON 0e30MacHOCTH, MPEACTABICHUN O pallOHAIEHOM
MPUPOJONOIb30BAHUH, a TAKXKE€ Pa3yMHOM HCIOJIb30BAHUH JOCTHKEHHIM
HaAyKM M TEXHOJIOTUH [UIsl JajJbHEHIIEro pa3BUTHUSA UYEJIOBEYECKOTO
00IIIECTBA;

IPUMEHSTh PAa3IWYHbIE CIOCOOBI PabOThl ¢ HHPOpMaruell (HU3NIecKoro
COJEp)KaHusl C  HCIOJb30BAaHHMEM COBPEMEHHBIX  HH(OPMAIMOHHBIX
TEXHOJIOTMM, MPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(MOPMAIMOHHBIE
TEXHOJIOTMH ISl IOUCKA, IEPEPaOO0TKU U IPEIbABICHUS YIEOHOM 1 HAYyYHO-
NOMyJSIPHOM ~ MHQOpPMAINK, CTPYKTYpPUPOBAaHHS W  HMHTEPHIpETAIHH
uH(pOpMallMK, TIONYYEHHOW W3 PAa3IWYHBIX HMCTOYHHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJTyYaeMyt0 HH(OPMALIMIO U OLICHUBATh €€ JOCTOBEPHOCTD
KaKk Ha OCHOBE MMEIOLUXCS 3HAHUM, TaK U Ha OCHOBE aHaJM3a MCTOYHMKA
uH(popmanuu;

IMPOABJIATH OpraHU3allMOHHBIC u ITIO3HAaBAaTCJIbHBIC YMCHHA
CaMOCTOATCIIBHOT'O HpI/IO6peTeHI/IH HOBBIX 3HAHUU B IMIpOLCCCC BBIITOJIHCHUA
ITPOCKTHLBIX U y‘-I€6HO-I/ICCHeI[OBaT€J'IBCKI/IX pa60T;

paboTaTh B TpyNIe C HCHOJHEHUEM Pa3JIUYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh Pa0bOTy T'PYIIIbI, PAIMOHATBLHO PACHPEACIATh ESITEIHLHOCTh B
HECTAaHJAPTHBIX CHUTyalMsAX, AJC€KBATHO OLICHWBATH BKJIAJ KaXKJIOTO H3
YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTpUBAEMOM TTPOOJIEMBI;

« POSIBJISITH MOTUBALIMIO K Oyayiien npodeccuoHaabHOM AeSITEILHOCTH TI0

CHEHUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.
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2.2 DNeKTpOMarHuTHbIE KoJeOaHuUs 10

MexaHudecKre U 3JIEKTPOMArHUTHBIC BOJTHBI

2.3 5 1
2.4 Onrtuka 20 1

Hroro 1o pasnery 43

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OcuoBel CTO

5

Hroro no paszneny




Pasnesn 4. KBAHTOBAS ®PU3UKA

4.1 KopmyckysipHO-BOJTHOBOM JTyalu3m 7
4.2 ®duszuka aToma 10
4.3 ®du3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX 8
YaCTHII
Hroro o pasneny 25
Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12
Uroro no pazueny 12
Pazznen 6. PUBSHUYECKHM TIPAKTUKYM
6.1 Pu3nyYeCKUi NPaKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusamnus u 000011IeHNE
MPEIMETHOTO  COJACPKAHWS W OIbBITa
71 NeSITeTbHOCTH,  MPUOOPETEHHOTO  TIpH 15

u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos

Hroro no paszneny

15




PesepBHOE Bpemst

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

16

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IlpakTn4yeckue
padoThI

Jlara
U3yYeHUS

DJIEeKTPOHHbIE
nu(ppoBbIE
oOpa3oBaTeJibHbIE

pecypchl

®duszuka — pyHgaMeHTaabHas HayKa o
npupoje . Hayunslii MeToa no3HaHus u
METObI UCCIeI0BaHUs (PU3NIECKUX
SBJICHUI. DKCIIEPUMEHT U TEOPHS B IpoOLiEcce
no3HaHus npupoasl. Habmonenue u
HKCHEPUMEHT B (PU3UKE

CnocoObl u3mepeHust GU3NYECKUX BETUUHH.
AOCOII0THAs M OTHOCUTENbHAS
MOTPELIHOCTH U3MepeHuil pusnueckux
BEJIMYHMH

MonenupoBanue B ¢usuke. Poias u mecro
¢bu3ukn B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHUHBI MUpPa, B NPAKTHYECKOU
NEeITEeIbHOCTH JIIOIEN




Mexanundeckoe jaBrxenue. CucreMa oTcuera.
OTHOCUTENBFHOCTh MEXAHUYIECKOTO
neukenust. [Ipsmas u oOpaTHas 3agauun
MEXaHUKHA

Panuyc-BekTop MaTepuanbHO TOUKH, €r0
MIPOEKIIMK Ha OCU KOOpAHHAT. TpaeKkTopusi.

[Tepememenue. Ckopocts. VX mpoekiuu Ha
OCH KOOpJIHAT

PaBHOMepHOE MPSAMONUHEHHOE NBHKEHUE.
I'padmyeckoe ommcanue pPaBHOMEPHOIO
MPSIMOJIMHEHHOTO ABUKECHUS

CrnosxeHue nepeMerieHuii 1 CKOpOCTEH.
Pemrenne 3anau

HepaBnomepHoe aBukenne. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonuneitnoe
ABHUKCHUC C IMTOCTOAHHBIM YCKOPCHUEM

I'padnueckoe onucaHue MNPSIMOIUHEHHOTO
JIBUKEHMSI C TOCTOSTHHBIM YCKOPEHUEM

10

CBoOogHoe  maaeHWe.  YCKOpPEHHE
CBOOOIHOTO TIIaA€HUSA. 3aBUCHUMOCTH
KOOpJIUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX TpapuKu

11

JIBr>xeHue Tesia, OpOIIeHHOTo MO YIJIOM K
TOPU30HTY




12

Kpuonuneiinoe npuxenue. [[BrmxeHue mo
OKPY>KHOCTH. YTJIOBasi U JJUHEHHAs
ckopoctb. [lepnoa u yacrora.
LleHTpOoCTpeMHUTETLHOE U TIOJTHOE YCKOPEHHUE

13

KontponbHas paboTa mo teme
"Kunematnka"

14

IIepBb1if 3ak0oH HproTona. MMHEpumaibHbIe
cuctemsl orcuéra. [Ipuniun
OTHOCHUTEIbHOCTH I ammmnes.

HeI/IHepI_II/I aJIbHbIE CUCTEMBI OTCUETa

15

Cuna. PaBHogelcTBYIOIIAs cuiia. Bropoii
3akoH HerotoHna. Macca

16

B3aumoneiicteue ten. Tpernil 3aKoH
Herorona

17

[IpuHnun cynepno3unuu cuil.  Pemenue
3a/1a4 Ha IpUMEHEHUe 3aK0OHOB HproToHa

18

3aKoH BCEMUPHOIO TATOTEHUS.
DKBHUBAJICHTHOCTh T'PAaBUTAIIMOHHON U
WHEPTHOU Macchl

19

Cuna TsKeCcTH M yCKOpeHHe CBOOOIHOTO
TaJIeHUS




20

JlBmwkeHne  HEOECHBIX Tel M HX
HUCKYCCTBEHHBIX  CHYTHMKOB.  IlepBas
KOoCMHUYecKasi CkopocTb. 3akoHbl Keruiepa

21

Cuna ynpyroctu. 3akoH ['yka. Bec tena

22

Cuna tpenus. [Ipupona u BUIbI CUI TPEHUSL.
JIBU>KEHHE B KUJIKOCTHU U rase ¢ y4éToM
CHJIBI COIIPOTUBJIEHUSI CPEJIbI

23

Jasnienue. ['uapocraTuueckoe 1aBjICHUE.
Cunia Apxumena

24

AOGCOTIOTHO TBEp/I0E TEJNO.
[MocTynarenbHOe ¥ BpamaTeIbHOE
ABWIKCHUC TBCPAOI'O TCiIa

25

MowmeHT CHJIBI OTHOCHUTEJILHO ocH
BpateHus. [1meqo cuibl

26

CrnosxeHue cuil, NPUIOKEHHBIX K TBEPAOMY

teny. LleHTp TskecT Tena. Y cinoBus
paBHOBECHSI TBEPAOTO Tena. Buasl
paBHOBecusl. Pemenue 3anau

27

KonrtponbHas pabora no reme "JluHamuka.
Cratuka TBepaoro tena'"

28

I/IMHYJ'ILC MaTCpHaHBHOﬁ TOYKH, CHUCTCMbI
MaTCpHraJIbHbIX TOYCK. HeHTp Macc
CUCTCMbI MAaTCpUAJIBHBIX TOYCK. TeopeMa 0
ABHUKCHUU LICHTPA MACC




29

Vmnynbe cuilbl 1 U3MEHEHNE UMITYJIbCa
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

30

MoOMeHT uMITyJIbca MAaTEPUAIILHON TOYKH.
[IpencraBnenue 0 COXpaHEHUM MOMEHTA
HMITYJIbCA B IEHTPAJIBbHBIX NOJIAX. Perenue
3a1a4

31

PabGora cwibl Ha MaJOM W Ha KOHEYHOM
nepemeieHuu. ['padpuueckoe
npeacTaBieHue paboTsl CHIIbl. MOIIHOCTD
CHJIBI

32

Kunernueckas sneprus. Teopema 00
W3MEHCHHH KHUHETUYECKOH SHEepruu
MaTepualbHOU TOYKU

33

[loTeHunanpHble W HENOTEHUHUAIbHbIE
cuibl. [loreHnnaneHas s>Heprus. Bropas
KOCMUYecKast CKOpPOCTb. Tpetba
KocMudeckasi ckopocTb. CBsA3b pabOThI
HENOTEHUUAIbHBIX CHJI C HW3MEHEHUEM
MEXaHUYECKON SHEpruu CUCTEMBI Tell.
3akoH COXpaHEHUs MEXaHUYECKON
SHEPrUu

34

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBHenue bepHyiuu s uieaibHOM
AKUJTKOCTU

35

Kontponbras padota mo teme "3akoHbBI
COXpaHEHUs B MEXaHUKe"




Pa3zBuTne mnpeacraBieHHii O TPUPOIE

36 ternotrel. OcHoBHBIE TosiokeHus: MKT.
Huddysus. BpoyHoBckoe nBHKEHHE
CrtpoeHue ra3o00pa3HbIX, XUAKUX H

37 TBEPIBIX TeJ. XapakTep IBWKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYJT (ATOMOB).

38 KonunuectBo BemectBa. [locrossnnas
ABorazipo
Temneparypa. TemioBoe paBHOBECHE.

39
Illkana enbcus. Pemenue 3amady.

40 Wneanbublii ra3. ['a30BbIe 3aKOHBI

m VYpaBuenue MenneneeBa-Kianeiipona.
Pemenue 3anau

2 AbcoutoTHas TeMnepaTtypa. 3aKoH
JanpToHa

43 N3onponeccel B U€aIbHOM Tase ¢
MTOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA
I'padnueckoe IpeJICTaBICHNE

44 M30IPOLIECCOB: H30TEpPMa, M30X0pa,
n3obapa

45 OcnoBHoe ypaBuenne MKT. Pemenue

3aaa4




46

CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOAMHAMHYECKON CHCTEMBI CO CpEIHEH
KMHETUYECKOM HEprueH mocTynaTeabHOro
TEIJIOBOT0 JBUKEHUS €€ YaCcTHII,
O0001IeHrEe U cUCTEMATH3aIs 3HAHUN 110
Teme "OcuoBel MKT"

47

KonTponpHas padora o Teme "OCHOBBI
MKT"

48

TepMoauHaMuyeckasi cuctema. 3ajianue
BHEIIHUX ycnoBui 1uist T/ cuctemsl.
Bueminue u BHyTpeHHUE TapaMeTphbI.
[TapameTpsl T/l cuctemMbl Kak cpeHHue
3HA4YCHMSA BEJIMYMH, OIUCHIBAIONINX €& Ha
MHUKPOCKONMYECKOM ypoBHe. HyneBoe
Hayajo TEPMOJAMHAMUKH.
CamonpounsBosabHas penakcanus T/
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.
Mogenp uaeaibHOIo ra3a B
TEPMOJMHAMUKE. Y CIOBUS IPUMEHUMOCTH
3TON MOAEIH

49

VYpaBaenue Menzeneesa-Knanelipona u
BBIPAKCHUE JIJI1 BHYTPEHHEN SHEPTUU

50

BripakeHnue 1 BHyTpEHHEHN 3HEprun
OJIHOATOMHOT0 UJICAJIbHOT'O Ta3a.
KBa3ucraTnueckue u HecTaTUYECKUE
IIPOLIECCHI




o1

DnemMeHTapHasi padoTa B TEPMOIMHAMUKE.
Brruncnenue paboTsI 1o rpaduky mpoiecca
Ha pV-auarpamme. Teruionepenada Kak
crnoco0 u3MeHeHus BHyTpeHHei sneprun T/
crcTeMbl 0€3 COBEepIICHUs pabOTHI

52

KonBek1usi, TermionpoBOAHOCTh, U3JIy4YE€HUE
. KonmnuecTBo Temnotel. TemnoéMKocTh Tena.
VY nenbHas U MOJIIpHAs TETIIOEMKOCTH
BELIECTBA. Y IeJIbHAs TEIUIOTa CTOPaHuUs
TOIUUTMBA

53

Pacuér xonuyecTBa TEIUIOTHI IPH
TeIIonepenaye

54

[TonsaTre 06 anrabaTHOM Mpolecce.

[IepBb1il 3aKOH TepMOAVMHAMUKH. BTopoi
3aKOH TEPMOJMHAMHUKH JIJISl PABHOBECHBIX U
HEPaBHOBECHBIX MpolieccoB. HeobpaTumocTh
MIPUPOJTHBIX TTPOIIECCOB

55

KomnnuecTBo TemnoTel u paboTa Kak Mepbl
U3MeHeHUs BHyTpeHHel sHepruun T /1
cuctembl. [IpuHUIMIBI 1EMCTBUS TEMIOBBIX
mammH. KITJI . Pemenue 3agau

56

MaxkcumansHoe 3HaueHue KIT. [{ukn
Kapno. Dxonornueckue acnekThbl
HCIIOIb30BaHUS TCIIJIOBBIX JBUTATEIICH.
TenoBoe 3arpsi3HEHUE OKpYKarolen
Cpenbl.

57

O06o00611eHre U cucTeMaTU3alus 3HaHu#| 110
teme "Tepmoaunamuka. TemioBbie




mamuel" . Pemtenne 3amau

58

KonrponsHas pabora o Teme
"Tepmoaunamuka. TernaoBbie MalIUHbI"

59

[TapooOpa3zoBaHue 1 KOHCHCAIIHS.
Hcnapenue u kunenue. Y 1eiapHas TEIIOTa
napoobpazoBanus . HaceieHHbIe U
HEeHachIIeHHbIE apbl. KauecTBeHHas
3aBHCUMOCTH TUNIOTHOCTH M JIABJICHUS
HACBIIIEHHOTO TIapa OT TeMIEPaTypPbl, UX
HE3aBUCHUMOCTh OT 00bEMA HACHIIIIEHHOTO
napa. 3aBUCHMOCTb TEMIIEPATypPhl KUIICHUS
OT JIaBJICHUSA B )KUJKOCTH

60

Bnaxxnocte  Bo3myxa. AOcomioTHas U
OTHOCUTEJIbHAS BIIAXKHOCTH . Pemenne 3agau

61

TBépnoe Teno. Kpucrammueckue u

amopdHsbIe Tena. AHU30TPOIHS CBOMCTB
KpHCTAIUIOB . [ImaBnenue u Kpucramumsanus.
VY nenbHas TENI0TA MJIaBICHUS.
Cybnumarus.

62

Hedbopmarmu tBEpIOTO Tena. Pactsxkenue
u cxatue. Cnsur. Moayns HOnra. [Ipenen

yapyrux aedopmaruii

63

TernnoBoe pacmupeHne XHUAKOCTeH Hu
TBEPIBIX TelN. AHTapMOHH3M TEIJIOBBIX
KosieOaHui YaCTHII BEIIIECTBA.
[IpeoOpa3oBanue »Hepruu B (Ha30BBIX
nepexogax . YpaBHEHHE TEIUIOBOTO




Oananca . Pemienue 3agau

64

IToBepxHOCTHOE HaTsKeHHe. KanwuisipHble
sABJICHUS. J[aBlIeHHE 110 UICKPUBIEHHON
IIOBEPXHOCTHIO KHAKOCTU. Dopmyina
Jlatrutaca.  OO00OIIeHNE W cUCTEMAaTH3ALNA
3HaHUUA 1O Teme "ArperaTHble COCTOSHUS
BEIIECTBA.

®da3zoBbIe TIEpexoab"

65

KontponbHas padota o teme "Arperarabie
coctosiHUs BemiecTBa. Ma3zoBbie mepexobl"”

66

DnexTpu3anys Tel U e€ IpOosIBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
INMEKTPUICCKUX 3aPSIOB

67

. IIpOBOIHUKY, TUDIIEKTPUKU U
MIOJIYTIPOBOXHUKH . DJIEMEHTApHBIN
IIEKTPUUECKUN 3apsI.

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

68

BzaumopeiicTBue 3apsI0B. Toueunrie
3apsaasl. 3akoH Kynona

69

. Pemenue 3agaq

70

Onektpuueckoe nose. Ero neiictBue Ha
JNEKTpUYECKHUe 3apsiabl. [10TeHITHAIBHOCTh
AJIEKTPOCTATUIECKOTO ToIIsL. PazHoCTh




IMOTCHIMAJIOB 1 HAIIPSKCHUC

71

Hanpsk€HHOCTD  2JIEKTPUYECKOTrO  IOJIA.
[TpoOGHbIii 3apsn. JluauM HaNpsKEHHOCTH
anekTpuyeckoro  mnosd.  OnHOpoaHOE
JJIIEKTPUYECKOE T10JIe

72

IlorenuumanpHas SHEPrus 3apsaa B
3JIEKTPOCTaTUYECKOM Ioe. [loreHnnan
EKTPOCTATUYECKOTO 1ouist . CBs3b
HaNPsKEHHOCTH I0JIA U Pa3HOCTU
IIOTEHLUAIOB IS 3JIEKTPOCTATUYECKOTO
nosist. [IpuHnmn cynepno3unuu
BJIEKTPUYECKUX MOJIEH

73

Pemenue 3agau

74

ITone Toueunoro 3apsaa. Ilone paBHOMEpHO
3apsHKEHHON Cepsl .

75

[Tosie paBHOMEPHO 3apsSKEHHOTO MO 00BEMY
mapa. Ilome paBHOMEpPHO 3apsKEHHOM.
0OECKOHEYHOM! MIOCKOCTH

76

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.
VYcnosue paBHOBecus 3apsAn0B. [IudnekTpukn
U TIOJTYTIPOBOJHUKH B AJIEKTPOCTATUYECKOM
oJie

77

Konnencarop. D5eKTpoEMKOCTH
KOHJIEHCATOpA.




9JI€KTpOéMKOCTB IIJIOCKOI'O KOHJAEHCAaTopa

78
Pemrenue 3anau
79
80 [TapamiensHOE COeTMHEHNE KOHIEHCATOPOB
ITocnenoBareabHOE COEIUHEHUE
81 KOHJICHCAaTOPOB
82 DHeprus 3apsKEHHOI0 KOHAEHcaTopa
83 Pemenne 3amau
JIBWoKeHHE  3apsOKEHHOM — YacTHMIBI B
84 OJIHOPOIHOM 3JICKTPHUYECKOM I10JIe
85 Pemenne 3amau
86 Pemenne 3amau
O00011IeHE U CHUCTEMATHU3AlHAs 3HAHUI 10
87 TeMe "DIeKTpudeckoe noie"
83 KonTponbHas pabota mo Teme
"OnexTpuueckoe noiue"
Cuia toka. IlocTosTHHEIM TOK. Y CIOBHA
89 CYIIECTBOBAHHMS MOCTOSIHHOTO

QJICKTPHUYCCKOI'0 TOKA .




Ucrounnku Toka. Hanpsbxkenune u 9J1C

90

o1 3axon OMa 11 yyacTKa LEenu.
DIJIEKTPUYECKOE CONTPOTUBIICHUE

92 3aBUCUMOCTH COMPOTUBIICHUSI OAHOPOIHOTO

03 MPOBOJHUKA OT €0 JJIMHBI U IO N
MONIEPEYHOT0 CEYCHUS. Y IeIbHOE
COMPOTHUBIICHNE BEIECTBA.
Pemenue 3agau
[TocnenoBarenvHOE, MapaIebHOE,

94 CMEIIaHHOE COETMHEHUE TPOBOIHUKOB
Pacué€r pa3BeTBIEHHBIX MIEKTPUUECKUX

95 ueneit. [Ipasuna Kupxroda.
Pemenue 3agau

96

o7 Pabora anexkrpuyeckoro Toka. 3akoH
Jxoyna —Jlenua

98 Pemenue 3amau
MomHOCTh  DJIEKTPUUYECKOrO0  TOKa.

99 TemnoBas MOIIHOCTh, BBIACISACMAs Ha
pe3ucrope.

100 Pemrenne 3agau




OJ1C u BHyTpEeHHEE CONPOTUBJICHUE
101 WCTOYHHUKA TOKA.
3axoH OMa 11 ITOJIHOM (3aMKHYTO)
102 JIEKTPUYECKOM LEN
103 Pemrenue 3agau
104 MomHoCcTh HCTOYHHMKA TOKa. KopoTkoe
3ambikanue. KonaeHncarop B nenu
IIOCTOSIHHOTO TOKa.
105 Pemrenue 3agau
106 Pemrenue 3agay o teMme "I1ocTOSHHBIN
AIEKTPUUYECKUN TOK"
Pemenne 3ama4d o teme "llocTostHHBIN
107 ANEKTpUYECKUi TOK"
108 Pemenne 3amau mo Teme "IlocTOSHHBINI
ANEKTPUUECKUI TOK"
109 Pemenne 3amau mno Teme '"IlocTosHHBIN
ANEKTPUIECKUIN TOK"
110 Pemenne 3amau mo Teme "IlocTOSTHHBII
ANEKTPUYECKUI TOK"
Pemenue 3aga4d mo teMe "IlocTOSHHBIN
111 JIEKTPUIECKNN TOK"
O0o001IeHe M cUCTEMATH3alMd 3HAHUKA 110
112 teMe "[1oCTOSHHBIN 21eKTpUUECKU TOK"




113

KontponbHast pabora no teme
"TIoCTOSHHBIN 31EKTPUUECKUIN TOK"

114

DneKTpuuecKas MPOBOAUMOCTh PA3IUYHBIX
BEIIECTB. DIIEKTPUUYECKHUI TOK B METaJlIaxX.
CBepXnpoBOJIUMOCTb

115

OneKTpUYecKUid TOK B  pacTBOpax H
pacriaBax 3JeKTpoiuToB. 3akoHbl Papazes
IUIs BJIEKTPOJIN3A

116

DnekTpruyeckuil Tok B razax. [lnazma
DIEeKTPUYECKHI TOK B BaKyyMe.
Bakyymusbie npuOopbl. DIIeKTpUYECKHil TOK
B MIOJIYyNpoBOAHUKAX. [lomynpoBogHUKOBBIE
PUOOPHI

117

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue cuiibl TOKa U HANIPSKEHUS B
L[ENU TOCTOSIHHOT'O TOKA MPU OMOIIH
aQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX
nprOopoB" unu "3HaKOMCTBO ¢ IUPPOBOIL
naboparopueii o gusuke. [pumepst
nu3MepeHus: GU3NYECKUX BETUYUH MIPU

IMOMOIIIN KOMIIBKOTCPHBIX I[aT‘-II/IKOB"

118

Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO IBUKEHUS C
LIEJIbIO ONIPEAETIEHUS] MTHOBEHHON CKOPOCTH"




119

DU3NYECKUI TPAKTUKYM I10 TEME
"H3mepenue ycKkopeHus Ipu
MPSMOJIMHEHOM paBHOYCKOPEHHOM
JIBMDKCHUH 110 HAKJIOHHOM IIJIOCKOCTH" MIIN
"HccnenoBanue 3aBUCUMOCTH IMYTH OT
BPEMEHH IPH PAaBHOYCKOPEHHOM JBHKEHUU"

120

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue yckopeHus CBOOOHOTO
najgenus” win "M3yueHue ABUKEHUS Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

121

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHne IBUKEHUS TeJla IO OKPYKHOCTH
C MOCTOSIHHOM 10 MOJ1YJIIO CKOPOCTBIO" Min
"UccnenoBanue 3aBUCUMOCTH TIEpUOJIA
oOpallleHus: KOHUYECKOro MasiTHUKA OT €ro
napameTpoB"

122

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mMepeHue paBHOAECUCTBYIOLIEH CUIIBI ITPU
JBYDKEHUH OpycKa 10 HaKJIOHHOM
mockocty" min "lIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JIBIXKEHHsI Opycka
10 HAKJIOHHOM IUIOCKOCTH Ha 3aJJaHHOE
paccTostHue OT €ro Maccol”




123

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenqoBaHue 3aBUCUMOCTH CHUJI
YOPYTrOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3MHOBOM 00pa3sIie, OT ux aedopmanun”
iy "M3yueHne NBUKEHUS CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
JIErKui 0J10K"

124

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenne kodhHuimenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 uimeHTa
3aBucumoct Frp(N)" min "MccnenoBanue
JBIKEHUS OpycKa 110 HaKJIOHHOM TIOCKOCTH
C mepeMeHHbIM K03 humenTom Tpenus"
unu "V3ydeHue IBUKEHUS Tpy3a Ha BaLy C
TpeHuem"

125

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue yclIoBUNH paBHOBECHS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALLCHUS "
nnu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cwi ynpyroctu" win "M3yuenue
YCTOMYUBOCTU TBEPAOTO TEJIA, UMEIOLLETO
Iionaab onopsr”




126

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHue uMItysbca Telia no TOpMO3HOMY
nytu" uiam "M3mepeHue CUiibl TATH,
CKOPOCTH MOJEJIU 3JIEKTPOMOOIIIS U
MOIITHOCTU cuJibl TATK" WK "CpaBHEHUE
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunbl" uiu "HccrenoBanue coxpaHeHust

HMITYJIbCa MPU YIPYTrOM B3aUMOJEHCTBUM"
win "V3MepeHne KHHETUYECKOH »Hepruu
Tea o TOPMO3HOMY IyTH"

127

dusnuecKuil MpakTUKYM 10 TeMe
"N3y4yeHne n30TepMHUECKOro Iporecca
(peKOMEeH0BaHO MCTIOIB30BaHUE U(POBOI
naboparopun)" win "M3ydeHue n30X0pHOTO
nporiecca" win "U3yuenue nzodapHOro
npouecca” wn "lIpoBepka ypaBHEHUS
COCTOSIHUSA"

128

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue yaenpHON TeIIOEMKOCTU " Ui
"HccnenoBanue npouecca OCTbIBaHUS
BemiecTBa" wian "MccienoBanue
agnabaTtHoro npouecca” unn "M3ydyenue
B3alMOCBS3M 3HEPTUN MEXMOJIEKYIIIPHOTO
B3aMMO/JICICTBUS U TEMIIEPATYpPbl KUTIEHUS
JKUIKocTen"




129

®u3nYECKUi MPAKTUKYM 10 TEME
"M3y4yeHne 3akOHOMEPHOCTE UCIIapeHUs
xunkocter" win "M3Mmepenue yneabHol
TEIUIOTHI IIJ1aBJIeHUs Jpaa" win "N3ydyenue
CBOWCTB HACBHIIIEHHBIX MTAPOB'" WU
"U3mepenue abCOTIOTHON BIAKHOCTH
BO3/lyXa M OIIEHKa Macchl IapoB B
nomenieHun". M3mepenune koddpdumnmerta

IMOBCPXHOCTHOI'O HATAKCHUA

130

Ou3nyeckuil MPakTUKyM IO TeMe
"Habmtoienue npeBpalieHus SHEPTruu

131

3apsOKEHHOT0 KOHJIGHCATOPa B SHEPTHIO
n3inydeHus ceeroanoaa” wiu "M3yuenue
MPOTEKaHUA TOKA B LIETIH, COAECpKAIICH
KoHneHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHIIMATIOB (HAMPSKEHUS) TIPU
IIOCIIEJOBATEIIbHOM COCIUHECHUU
KOHJIEHCAaTOpOB"

132

@uU3NYECKU NPAKTUKYM II0 TEME
"HccenenoBaHue CMENIAHHOTO COEAMHEHMUS
pesucropoB” uinm "M3MepeHue yaenbHOTO
COIIPOTHUBIICHUS IIPOBOJAHHUKOB" WIH
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaANpPsDKEHUS U1 JaMIIbl HaKaJIUBaHUs"




@uU3NYECKU IPAKTUKYM 110 TEME
"Habmroienue anmekTponusa’ win
"U3mepenue 3apsiia OJHOBAJIECHTHOIO MOHA"

133 WA "UccneqoBanue 3aBHCHUMOCTH 1 1
COIIPOTUBIICHUS TEPMOpPE3UCTOpa oT
TemnepaTrypbl" 15810 "CHsiTue
BOJIbTAMIIEPHOM XapaKTepUCTUKH auoja"
PesepBubIit YPOK. O6001menue u
134 CUCTEeMaTH3allusl 3HAaHHUH 110 TeMe 1
"Kunemartuka"
PesepBHbIit YPOK. O60061eHue u
135 CHUCTEMaTHU3aIlis 3HAHUM 110 TEME 1
"Tunamuka"
Pe3epBHbIi YPOK. O06o0061IEHNE u
136 cucTeMaTu3anus 3HaHui 1o teme "Craruka 1
TBEeporo Tena"
OBUIEE KOJIMYECTBO YACOB I10
[IPOTPAMME 136 8 16
11 KUIIACC
KounuectBo yacos JJIeKTPOHHBIE
Ne Hara undposbie
wn Tema ypoxa Beero Kontpoasnbie | IlpakTnyeckue usyuenus | 00pazoBaTelNbubIe
padoThbI padoTbI pecypcenl




B3aumopeiicTBie MOCTOSHHBIX MarHUTOB
IIPOBOJHHUKOB ¢ TOKOM. MarHutHoe mouie.
I'mnote3za Amrniepa . BekTop MarHuTHOM

1
uHaykuu. [puHmun cyneprno3unuu
MAarHATHBIX nojeil. JIMHUY MarHuTHOMN
WHIYKIIAH
MarsuTtHoO€ 110J1€ IIPOBOJHUKA C TOKOM.

2 OmneiT Dpcrena .

3 Cuna Amnepa, e€ HanpaBlieHUE U MOIYJIb.
[Ipumenenue 3akoHa Amrepa.
DNeKTporu3MepuUTEIbHbIE TPUOOPHI

4 Pemenue 3agag
Cuna Jlopenua, e€ HampaBlieHUE U MOJYJIb.

5 JIBr>KeHue 3apsiKEHHOW YaCTHUIIbI B
OJIHOPOJIHOM MarHUTHOM I10JI€

6 Pemenue 3amau

7 Pa6ora cuiel Jlopeniia

8 Pemenue 3amau
Mar"uTHoOe o€ B BEIIECTBE.

9 deppoMarHeTuKH, rnapa- 1 IMaMarHeTUuKu
OcHoBHbIE CBOICTBA (heppOMarHeTUKOB.
[Ipumenenne heppoMarHeTUKOB

10 Pemenue 3amau no reme "MarautHoe mosne"




SIBreHne ANEKTPOMArHUTHON UHIYKIUU.

1 [ToTok BekTOpa MAarHUTHOW MHIYKIIUH
O/JC nnaykuuu .3aK0H 3JEKTPOMarHUTHON
12 WHIYKITUN
®dapages
Buxpeoe anexrpuueckoe noiie. Toku Oyko .
13 OJ1C MHAYKIMY B ABUKYIIUXCS
MIPOBOTHHKAX
14 Pemenne 3amau
15 [IpaBuio Jlenna
WNunyktuBHOCT. KaTylka WHIYKTHBHOCTH B
16 LIEITN [IOCTOSIHHOTO TOKA . SIBiIeHue
camounaykuuu. J/1C camonHyKkuuu
DOHeprus MarHUTHOTO TIOJIS KAaTyIIKH C
17 TOKOM. DIIEKTPOMAarHUTHOE TI0JIe
18 Pemenue 3amau
O0o001Ienne U cUCTEMATH3alUsa 3HAHUH I10
19 TeMe "DneKkTpoarHamMuKa"
KonTponbHas pabota mo Teme
20 "DnexkTpoauHaMuKa"
Komnebarensuas cucrema. CBOOOIHEIE
21 konebanus. ['apMoHndeckue KoneOaHus
2 Kunematndueckoe U TUHAMUYECKOE

OIHCaHue KoJIeOaTeENbHBIX ABHKEHNI




23

DHepreTu4ecKkoe OIIMCAHUE. Brisog
JTUHAMHUYECKOTO OMHUCAHUS TapMOHUYECKUX
KoleOaHU H3 WX DHEPreTUYECKOTrO W
KMHEMAaTHYECKOr0 ONMHMCaHUsA. AMIUIATYIa
1 (aza xoneOaHmit

24

Ilepuon u yactora kosiebanuii. [lepuon
MaJIbIX CcBOOOIHBIX KoJIeOaHuii
MaTeMaTthyeckoro MasTHuka. llepuon
CBOOOAHBIX  KOJEOAHUH MPYKUHHOTO
MasiTHHKA

25

3aryxaromue Konebanus. BelHyx1eHHbIC
koneOanust. Pezonanc. ABToxosaeOaHus

26

Pemenne 3agau

27

Ypok-koHpepeHnus "MexaHudecKue
KoJie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

28

O000meHne u cucremMaru3anusa 3HAHUH 110
teMme "MexaHuueckue Kojieoanusa"

29

DNeKTpOMarHuTHhIE KOJIeOaHusI.
Koneb6arenbHblil kKoHTYp . Dopmyna
Tomcona. CBsi3b aMIUTUTY/bI 3apsiaa
KOHJIEHCATOpa C aMILJIUTY10M CHIIBI TOKA B
KOJIe0aTeIbHOM KOHTYpE

30

3aKOH COXpaHEHHsI SHEPTUHU B UACATLHOM
KoJie0aTeIbHOM KOHTYpE. 3aTyXxarolue
AIIEKTPOMArHUTHBIC KOIeOaHusI.
BrinyKeHHBIE 2IEKTPOMAarHUTHBIC
KoJIeOaHUs




31

ITIepemennsblii TOK. Pe3ucTop 1 KOHAEHCATOP
B LIENHU [IEPEMEHHOTO TOKA

32

Karymka UHIYKTHBHOCTH B HEeTH
IIEPEMEHHOTI0 TOKa

33

3akoH OMa AJ1s1 2JIEKTPUYECKON LIenu
NEPEMEHHOTO TOKa

34

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIIIUTYZAHOE U IEHCTBYIOLICE 3HAUCHUE
CWJIBI TOKA U HamlpsbKeHus. Pe3oHaHC B
JIEKTPUYECKOM Lienn

35

Pemenne 3agau

36

WneanpHbIi TpanchopmaTop.
[IpousBocTBO, epenaya U NoTpedIeHre
ANEKTPUUECKON SHEPTUU. IKOJIOTHUUECKHE
PUCKH MPU MPOU3BOACTBE AJEKTPOIHEPTUH.
KynbTypa ncnosib30BaHus 3IEKTPOIHEPTUU B
MMOBCETHEBHOM KU3HHU

37

Pemenue 3agau

38

O000meane U cucreMaTh3alusg 3HAHUK II0
TeMe "DIeKTpOMarHuTHbIE Kojaebanus"

39

MexaHnuyeckue BOJIHBL.  XapaKTEPHUCTHKU
MEXaHUYECKUX BOJIH. CaoiicTBa
MEXaHUYECKHUX BOJIH

40

3ByK. XapakTepucTHKH 3ByKa. MH(ppa3Byk
u ynbTpa3Byk. lllymoBoe 3arps3Henue
OKpYXKaroIlen cpebl




41

Pemenue 3amau

42

DNeKTpOMarHuTHbIE BOJHBL. M3nyueHue
AJIEKTPOMArHUTHBIX BOJIH . DHEPIUsl
3JIEKTPOMAarHUTHBIX BOJIH.

CBolicTBa 351eKTpOMAarHuTHBIX BoOJH. [lIkana
3JIEKTPOMAarHUTHbIX  BOJH. [IpumeHeHue
3JIEKTPOMAarHUTHBIX BOJIH B

TEeXHUKE U ObITy. [IpHMHIMIBI paguoCBs3U U
TEJICBUJICHUS. Pannonokanus.
DNeKTpOMarHuTHOE 3arpsi3HeHue
OKpYKaIOILEeH Cpebl

43

KonTponpHas padora o teme "Konebanus
Y BOJTHBI"

44

Cser. 3aKoH IPSIMOJIMHENHOTO
pacmpocTpaHeHus cBeTa . Pemenne 3agau Ha
OpUMEHEHHE  3aKOHAa  NPSIMOJUHEWHOTro
pacrpocTpaHeHUs CBETa

45

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkaino

46

[Ipenomnenue cBeTa. AOCOMIOTHBIA U
OTHOCHUTEJIbHBIN TTOKA3aTeh MPEIOMIICHUSI.
[TonHOe BHYTpEeHHEE OTpaKEHHE.
[IpenenbHbIN yroa NOJTHOTO BHYTPEHHETO
OTpaXKeHUs

47

Pemrenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTpaXCHUSA U MMPEJIOMIICHUA CBETA




Xon stydeit B mpusMe. Jlucnepceust cBerTa.

48 CnoxHbIN cocTaB Oenoro ceera. L{per
JIun3sL @OKyCHOE  pPacCTOSAHHE W
49 ONITUYECKasl CHJIA JINH3BI
[MocTpoenre M300paKeHUI B JIMH3AX H UX
50 CUCTEMax. Y BEJIMYCHUE JINH3BI
Pemenue 3agau Ha mocTpoeHue
51 M300paXeHU, OJIy4aeMBbIX C IIOMOILBIO
JIVH3
52 ['na3 kak ontuyeckas cucrema
Pemenne 3amau. Ilpenensr mpuMeHHMOCTH
53 F€OMETPUYECKON ONTUKH
94 CkopocTb cBeTa U METO/Ibl €€ U3MEPEHUS
55 [ucnepcus ceerta
56 Wutepdepenuus ceta
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
57 HaOJI0IeHUS] MAKCUMYMOB 1 MUHUMYMOB
58 Pemenue 3amau
59 [TpumeneHne uHTEpHEpEeHIINN
60 Judpaxuus csera
JudpakimonHas pelérka. VYcnosue
61 HaOJII0IeHNUS TJIaBHBIX MAKCUMYMOB
62 Pemenue 3amau




63

HOHGpG‘-IHOCTL CBCTOBBIX BOJIH.
[Tonsipusanus ceera

64 Pemenue 3anau
65 CBETOBBIC SBJICHHS B IPUPOJIE
O06o0merne U cucTeMaTU3aluusl 3HaHUH 1O
66 teme "OnTuka"
67 KonrtponbHas padora o reme «OnTHKa
['paHuibl TPUMEHUMOCTH KJIACCUYECKOU
68 MEXaHUKH. 3aKOHBI JICKTPOJUHAMUKHU U
MPUHIUIT OTHOCUTENbHOCTH. [locTynarsl
CIEIUaTBLHON TEOPUU OTHOCUTEILHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOM  MHTEpBaJ.
[IpeoOpazoBanus Jlopenua. VYcnosue
69 MPUYUHHOCTH. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTHU. 3aMeJJICHUE BPEMEHU U
COKpaIIeHHUE ITTUHBI
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN
70 YaCTHIbI
CBs13b MacChl ¢ YHEPTUEN U UMITYJIIbCOM
1 PENSATUBUCTCKON YaCTUIIBI. DHEPTHUsl TOKOS
72 PaBHOBECHOE TETIIOBOE U3ITyYeHUE. 3aKOH

cMelnlenns Buaa

73




74

T'unoreza M. Ilmanka o kBanTax. @OTOHBI

75 DHeprusi 1 UMITYJIbC POTOHA

26 ®otoadpdexr. Onbitel A. I'. CTonerosa.
3akonsl poTorddexra

77 Ypasaenue DitamreitHa 11t porodaddexra.

"Kpacnas rpanuma" ¢porosdpdexra

78 Hasnenue cBera. OnbitTel [1. H. JIeOenena

79 BoaHoBEIe cBOMicTBa yacThll. BoaHEI fe
Bbpoiinsa. {nuna BosHbl 1 bpoitns u
pa3Mepbl 001aCcTH JTOKATU3alUN
JBUKYIICHCS YaCTHIIbI

80 KopryckysipHO-BOTHOBOH JTyasIi3M .
Judpakius 37eKTPOHOB Ha KpUCTaJIaxX
Crienuduika u3mMepeHuit B MUKpOMHUpE.

81 CooTHoIIeHNsT HEOTPEAeNEHHOCTEN
I'eitzenbepra

82 Pemenue rpadguyeckux 3amaq

83 Pemenue pacué€tHbix 3a1a4
KonrtponbHas padora no remam: "OCHOBBI

84 CTO", "KopnyckyJ1sspHO-BOJHOBOI
nyanuzm"

o OMBITH TIO UCCTIETIOBAHUIO CTPOCHHUS aTOMa.
[Inanerapuas mozens aroma Pezepdopra

86 [Toctymater bopa




87

Bugapl criektpoB. CHekTp ypOBHEW SHEpPruu
aToMa BOJ0poza

88

CHooHTaHHOE U BBIHYXXJICHHOC NU3JIYUCHUC
ceera. Jlazep

90

Hyxknonnas mozaens sigpa
I'eitzendeprallBanenko. 3apsg U MaccoBoe
YHUCIIO Spa.

HM3oTtonkl. PaguoakTHBHOCTH

91

3aKoH paJuoaKkTUBHOro pacnajaa. CBoiicTBa
UOHU3UPYIOLIETO  W3Ny4deHus. BrausHue
PalMOAaKTUBHOCTHU Ha HUBBIE OPTaHU3MBI.
Jo3nmerpus

92

OHeprus cBs3M HyKJIOHOB B sijipe. SnepHble
cuibl. Jleekt maccel aapa. SnepHbie
peakuuu. Saepusie peakTopsl. [Ipobiembl
YIPaBISAEMOr0 TEPMOSIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS SIIEPHON
DHEPreTUKU

93

MeToibl perucTpauyu U UCCIIeI0BaHUS
AJIEMEHTAPHBIX YacTull. DyHIaMEeHTaIbHbIE
B3aUMOJICUCTBUS. bapnoHbl, ME30HBI 1
nenTtoHsl. [IpeacraBnenune o CrangapTHON
Mozenu. KBapk-rimtooHHast MOAENb apOHOB




04

®usuka 3a npenenamu CTaHIapTHOM
Mozenu. TéMHas MaTepus U TEMHast SHEPTHSL.
EnuHcTBO hM3ndecKkoit KapTHHBI MUPA .
Oranel pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMHUU

95

[TpuMeHUMOCTb 3aKOHOB (DHU3HKHU TSI
0OBSICHEHUS TPUPOIBI KOCMHYECKHX
00BEeKTOB. METO/IbI aCTPOHOMHYECKHUX
HUCCIEeN0BAaHUN

96

COBpeMeHHHe OIITHYCCKHUE TCICCKOIIBI,
pPaauOTCIICCKOIILI, BHeaTMOCCI)epHaH
aCTpOHOMUSA

97

Conueunas cucrema. Comnnue. ConHeuHas
akTUBHOCTh. McTounuk sHeprun ConHLa 1
3BE3

98

3B63,Z[BI TJIaBHOM MOCIEI0BATEILHOCTH

99

Muneunsiii [Iyte — Hama ["amaktrka. Tunel
rajakTuk. YEpHbIE ABIPHI B A/1pax rajJakTHK

100

Bcenennas. Pacmupenue Beenennoil. 3akoH
Xabb6mna. Teopus bonbiioro B3peiBa.
PenukroBoe nznmyuenue




101

DuU3nYeCKUi MPAKTUKYM 10 TEME
"NccneqoBanue MAarHUTHOT'O IOJIA
OCTOSSHHBIX MaruuToB" win "UccinenoBanue
CBOMCTB (peppOMarHeTUKOB" WK
"UccneqoBanue AeHCTBUSA IIOCTOSHHOTO
MarHuTa Ha pamKy ¢ TOKOM"

102

Pu3NYEeCKU IPAKTUKYM 110 TEME
"U3mepenue cunpl Ammepa" win "M3yuenue
3aBUCHUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
win "Onpenesnenrne MarHuTHOM HHIYKIIMY Ha
OCHOBE U3MepeHMsI cuiibl Ammepa”

103

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue sSBIEHUS SJIEKTPOMArHUTHON
uHayKun'" wim "OnpeneneHrne HHIYKIUN
BHUXPEBOI'0 MarHUTHOTO MOJIS"

104

Du3nUeCcKul IPAKTUKYM I10 TEME
"UccnenoBanue siBIE€HUS CaMOMHIYKIUN"
i "COopka MOJENHN 3JEKTPOMAarHUTHOTO
regeparopa”

105

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX KOJIeOaHU
HUTSHOIO U IIPYKUHHOTI'O MassTHUKOB"




106

DuU3nYeCKUi MPAKTUKYM 10 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasiTHUKE"

107

Pu3N4eCKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa Yepes
IIOCJIEIOBATEILHO COCIUHEHHbIE
KOHJIEHCATOP, KaTYIIKY U pe3UCTOp" Win
"HUccnenoBanue pabOThl HICTOYHUKOB CBETA B
LEMU TePEMEHHOTO ToKa"

108

Pu3n4ecKuil IPAKTUKYM 110 TEME

"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

109

DuU3nyecKuil MPaKTUKYM 10 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs
crexsa" wnu "[lonyuenune nzodpaxxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia ¥ JIMH3bI"

110

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BElleCTBa (Ha mpuMepe
xuakux auH3)" unn "M3mepenue GokycHoro
paccTosiHUs pacCEeUBAOIINX JTUH3"

111

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTepdEepeHIINH
U ToJsipu3anuu ceera'




DuU3nYeCKui MPAKTUKYM 110 TEME
"OnpenesieHUe UMITYJIbCA U SHEPTUU

112 PEISITUBUCTCKUX YacTull (1o pororpadusm
TPEKOB 3aPsKEHHBIX YaCTULl B MATHUTHOM
nosie)"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenue noctosHHol 1l1anka Ha ocHOBe
113 uccienoanus Gporoddpdexra wim
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMO/ OT HaNpsKEHUS "

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa pa3peskeHHOTO
aTOMapHOTr0 BOAOPOJIa U U3MEPEHUE
noctostHHOM Punbepra”

114

Du3nUeCcKul IPAKTUKYM I10 TEME
"HccnenoBanue paguoakTUBHOro (hoHa ¢
115 MCIIOJIb30BaHUEM J103UMETpa" 1N
"N3yuenune nmoriomenus 6eTa-4yacTuil
aTrOMUHAEM"




116

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HabGnromenus 38€34H0T0 Heba
HEBOOPYKEHHBIM IJIa30M C UCIIOJIb30BAaHUEM
KOMIThIOTEPHBIX TTPHIIOKCHUHN IS
OTIpEICTICHUS TTOJIOKEHHUST HeOSCHBIX
00BEKTOB HAa KOHKPETHYIO 1aTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO MOMYIIaApHs U IPKUE
3BE31b6l" win "HalOmroneHus B TEIECKONI
JlyHbl, I1aHET, TYMaHHOCTEH U 3BE3AHBIX
CKOIUIeHUI"

117

O0001Ienre U cucTeMaTH3alys 3HaHui. Poab
(GU3UKH U aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHOM ¥ 3THYSCKOM
chepax nesaTeIbHOCTH YeJIOBEeKa

118

O06o01uieHne u cuctemMatu3anys 3HaHui. Ponb
U MeCTO (PM3HUKU U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

119

O06o061eHne u cuctemMaru3anys 3HaHui. Ponb
¢du3nveckoil Teopun B HopMUpOBaHUH
NpEeJICTaBICHUH 0 PU3NYECKON KapTUHE
MUpa, MECTO (PU3NIECKON KapTUHBI MHpPa B
o01iem psily COBpEMEHHBIX
€CTeCTBEHHOHAYYHBIX TIPEICTABICHUH O
pUpoJIe




O06001IeHNe U CHUCTEMATH3alUsd 3HAHHUH 110

120 teme "Kunematuka"

O0001esne 1 cucreMarh3auus 3HAHWUM 110
121 teme "Kunemaruka"

O0001IeHre U cUCTEMAaTH3alusd 3HAHWM 110
122 teme "JIlunamuka"

O0001IEHNE W cUCTEMAaTH3alusd 3HAHWM I10
123 teme "Cratuka TBEpAOro tena'

O0001IEHNE W cUCTEMAaTH3alusd 3HAHWM I10
124 TeMe "3aKOHbI COXPAHEHUS B MEXaHHKe"

0O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110
125 teMe "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKOM

Teopun"

O00011IeHNEe U CHUCTEMATH3AaIUA 3HAHUN 10
126 TEME "TepMoAMHAMHUKA. TemnnoBwie

MAaIvHe!"

O000merne U cucreMaTh3anug 3HaHUK 110
127 TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.

®da30BbIe IEPEXObI"

O000meane U cucreMarh3alusg 3HaHWM 110
128 TeMme "DnekTpuueckoe mnose"
129 O0001IIeHNe U CcUCTEMATH3alusa 3HAHWUI 110

TeMme "[10CTOSHHBIN 2IEKTpUUECKUI TOK"




130

O6o0menre U cucTeMaTu3alus 3HaHUK 10
teme "Toku B pa3MuHbIX cpegax”

131

O0001esne 1 cucreMard3alus 3HAHWKN 110
TeMme "MaruutHoe noJe"

132

PezepBubiit  ypok. OO6oOmeHue u
CHUCTEMATH3alMs 3HAHUA II0 TEME
"DeKTpOMarHuTHas MHAyKus"

133

PesepBubIit YPOK. O06o01eHue u
CcHCTEMATH3allMsl 3HAHUH 110 TEME
"Mexannyeckue Kouebanus"

134

PesepBHblii  ypok. OO0o00mieHune u
cucTeMaTu3alus 3HaHUM 1O Teme
"JeKTpOMarHuTHbIE Kosiebanus"

135

PesepBublit ypok. O60011eHE U
CUCTEeMAaTH3alMsl 3HaHUH 110 TeMe
"MexaHn4yecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

136

Peseprubiit ypok. O60011eHIE U
cucreMaru3aims 3Hanui mo reme "Onruka"

CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"OnemMeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

. Oduzuka, 11 xmacc/ KacesroB B.A., OOmecTtBo ¢ oOrpaHU4YeHHOU
OTBETCTBEHHOCTHIO «[PODAY; AkunonepHoe o01ecTBo «3maTenscTBo

«HpOCBCHICHI/Ie»

. ®usuka, 10 wmacc/ KacesnoB B.A., OOmecTtBo ¢ OrpaHHYEHHOU
OTBETCTBEHHOCTHIO «[PODAY»; AkunonepHoe oo61ecTBo «3naTenscTBo

«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
®uzuka. YriayoneHHslii ypoBenb. 10—11 kimaccel : pabouas mporpamma K

muaun YMK B. A. KacesiHoBa: yueOHO-MeTommueckoe nocodue / B. A.
KacesnoB, U. I'. Bmacopa. —M. : JIpoda

2 Ouszuka. 10 k1. YroyOneHHbll ypoBeHb : yueOHuK / B.A. KacbsiHOB. —
5-¢ u3z., crepeortui. — M. : Jlpoda
3 Ouszuka. 11 k. YroyOneHusiii ypoBens : yueOnuk / B.A. KacbsiHoB. —

5-e u3n., crepeotutn. — M. :Jllpoda

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1 http://nsportal.ru - connanbHas ceTb paOOTHUKOB 0OpA30BAHHSI.



2 http://markx.narod.ru/pic/ - ¢usmka B 1mKoJIE.

3 http://festival.1september.ru/articles/ - decTuBanp mnegarornyecKkux UACH
«OTKPBITBIA YPOK».

4 http://lwww.fizika.ru/ - caiit mis yuaurenei GU3UKA U UX YICHUKOB.
5 http://www.physics.ru/ - matepuabl 1o Gpu3uKe.
6 www . ege .edu.ru - uadopmarmoHHbi mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomiekius LIOPoB

[oKyMEeHT nognucad ycuneHHom

KBanMULUMpoBaHHOW SNEKTPOHHOM NOANUCHIO

INannuesa Miogmuna BuktopoBHa

OVPEKTOP LWKOMbI

MYHUUMNANBHOE KASEHHOE OBLLEOBPA30OBATEJNIbHOE YYPEXXOEHNE
"KAMBILUMHCKAA CPEOHAA OBLLEOBPA30OBATEITIbHAA LLKONA"
CepuiHbI Homep:

008E837B99C80185556AB57CC056FFA7D4

Cpok gencteusa ¢ 18.10.2023 go 10.01.2025
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