MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUMCKOM ®EJEPAIIIN
MyHununajabHoe 010/1KeTHOe 001e00pa3oBaTe/ibHOE YUpexKIeHHe
Cpennsisi mkoJa Ne 61

MBOY "CII Ne 61 "

Ml'Ba H O MoanucaH undposom
noanucblo: iBaHoBa YTBEPXJIAIO
Ha

Mpaunga "'eHpuxoBHa Ipuka3z Ne 173a ot 02.09.2024 r.

ME DN: C=RU, OU=paupexTop, Jupextop MBOY «CII Ne61»
a O="MBOY ""CLU Ne 61",

N.T'". UBanoBa

pr CN=WBaHoBa Upanaa
OT leHpuxoBHa, E=mou61@
M pa Mﬂl bk.ru
OcHoBaHue: A aBnsoCch
aBTOPOM 3TOrO [IOKyMEHTa
r PacnonoxeHue:

e H p VIX Harta: 2024.11.01

12:03:34+04'00'

Foxit PDF Reader RSICITFPOTPAMMA
OBHaAa

2024.2.3
(ID 2924320)

yueOHoro npeamera « @usuka. YriayoJaéHHbIH YPOBEHb)

1151 ooyuarormxest 10 — 11 ximaccoB

r. Yabsauosck 2024



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepasbHON paboueir mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepanuu, peaqusyomux OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa ¢ y4ETOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKM  y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3ydenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)abIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI JUId MPOJAODKEHUS 00pa3oBaHHs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUAIBbHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca ¢U3NKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nmporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriTyOJa€HHOM
YPOBHE, SBJISIETCS] CHCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIaHUPYEMBIE pe3yJIbTaThl OCBOCHHMS Kypca (PM3HKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIIbTaThl 110 TOJaM 00yUYEeHHUS;

coJepkanue yuyeOHoro npeamera «Ousukay 1o rogam o0yyeHHs..

[Iporpamma 1o @u3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPAMM.

[TporpamMMa no ¢pu3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABISAET BO3MOXKHOCTH JUISl peaJu3alid  Pa3Ju4HbIX METOJHYECKHX
NOJIXOJOB K NpenoAaBaHuio (U3UKH HAa YriIyOJEHHOM YypOBHE NHpPU YCIOBUU
cOoXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLkonpHbINH Kype (U3UKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpeNeIuiio XapakTep W OypHOe pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyuYEHHUs HOBBIX MaTEepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyyaronierocsi, B popMHUpOBaHUE YMEHUI NMPUMEHATh HayYHBIA METOJ MMO3HAHMS
IIPU BBIMOJTHEHUU UMU YUE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (hu3uku Ha ypOBHE CPEIHETO OOIIEro 00pa30BaHuUs MOJIOKEH
pPSA UIeH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOEHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (pU3uMkd
o0ObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIseTCS
(GbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoara€T MCIOJb30BAHUE
TYMaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICIECHUE CBA3U PA3BUTHUA
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryoi€HHOTO ypOBHS
MPEANnojaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMUYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKMM MpoOjIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TakkXe OO0CYX IACHHS
npo6JieM pallOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Guanuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEro ¢akropa ydeOHoro mporecca. [lms yrayOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAJIbHbIE YYEHHUECKHUE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYeCcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcs 6o B koHIEe 10 m 11 kmaccoB, MO0 TOCiIE TEPBOTO M BTOPOTO
MOJYTOANN B KaXKJIOM U3 3TUX KJlaccoB. BTopol crocod — 310 uHTerpamust padot
IPAaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPhIE MPOBOAATCSA B IpoLiEcce
u3ydyeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAHUE, KOTOPOE TMPOBOJAUTCS IO PYKOBOJCTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIaroBO HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPECTaBICHA €IMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BHUJIOB YUYEHHYECKUX NMPAKTHUUECKUX PabOT OCYIIECTBIISIETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIlecca UCXOAS U3 0OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHMUS W OCHamleHusi kabunera ¢usuku. [lpum »TOoM obGecmeunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHMs], UCCIIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHUE yIeseTCs PEIICHUIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKON MOJENbI0, O3BOJISIOINE TPUMEHSTh U3yUEHHBIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HUHTETpUpys
NPUMEHEHNE 3HAaHUH U3 Pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHUE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLIECCOB B OKPY’KAIOLIEH >KU3HU, TpeOyrolue BbIOOpa PU3NYECKOn
MOJIEJH JUJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype Gu3uku yriyOosEHHOrO YpOBHS HAa YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3ydaTbCsd B YCIOBHUSAX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHUYeCKux
OMBITOB, TAOOPATOPHBIX PadOT U padOT MPAKTUKYMa, a TAKKe IEMOHCTPAILIMOHHOE
o0opy10BaHUE.

JleMmoHCTpanmoHHOe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B HporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBICHHUA ©  TPOIECCOB, OMIHMPUYECKHX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 000OpyIOBaHME I YYCHUYECKHX TMPAKTHYECKUX pPaboT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOOydamomuxcs. TemaTHueckue KOMIUIEKTHI
Ja00paTOpHOTO OOOPYJIOBAaHUS JIOJKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTETHLHBIX CHUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMU HENSIMU U3Y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dbopMHUpoBaHHE HWHTEpeca M CTPEMJICHUS OOy4YaroIMXCd K HAyYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHUs] OCHOB
CTpOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHEpOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAaHUEM (DHU3HMUCCKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(dopMUpOBaHUE NPEACTABICHUNH O POAM (U3MKK [ Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax Oyyien
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened 00ecreynBaeTCsl pelieHneM CIEIyIoMMX 3ajad B
npouecce U3yueHus Kypca (U3MKU Ha ypPOBHE CPEIHEro 0011Iero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSpHYIO  (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3IE€MEHTHI aCTPO(PU3UKY;

(dopMUpOBaHHE YMEHUIN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
¢bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (U3HUECKON
MOJENIM, AJEKBaTHOW YCJIOBHMSM 3aJauyd, B TOM 4YHUCIE 3a4a4 HWH)XCHEPHOI'O
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENy;

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWUPOBAaHUS W IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajiW3a M HMHTEpOpeTauuud UHpOopMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHUe YCJOBHM [JIsl pa3BUTUS YMEHHI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccrnoHaIbHON ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIMMH TMPOIOJDKEHHUE
00pa30BaHMsI 10 CIEHUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIIS.

Ha usyuenne pusuxu (yriayOnéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraemerii B mporpamMmMe 1o (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YYHUTEIh JeJIaeT BBIOOP
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMNBITOB C YYETOM HMHIWBUIYAITbHBIX
0COOEHHOCTEH 00YUaIOIIUXCSI.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.
®duszrka — pyHIaMEeHTAIIbHAS HAY



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJiOBasg M JIMHEWHasi ckopocTh. Ilepmon u ydactora oOpaiieHusl.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHu4ecKue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIUAOMETP,
JBUKEHUE CHAPSIOB, LICMTHBIE, IECTEpEHYATBIE U PEMEHHBIE ITEpeAaun, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPAUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEpPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTEH, TPAEKTOPHI, CKOPOCTEW JIBUKEHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3yuyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsl MPU NMPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuenue NBUKEHHUS Tena, OpOIIEHHOT0 TOPU30HTANIBHO. [IpoBepka runoTessl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXIAY JaJIbHOCTBIO TOJETA M
Ha4aJIbHOM CKOPOCTBIO TEa.

W3yueHue IBHKEHHS Tella MO OKPYXHOCTH C IIOCTOSIHHOM I10 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTH TIEpHOJa OOpaIleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl oTcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MAaI€HUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IIJIAHETHI U OT reorpaduiyeckoi MUpoThl. J|BUkeHuEe HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemepa. IlepBas kocMuyeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBXEHUS U CUIIA TPEHHUS TIOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TEJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOICHCTBYIOIIECH MPUIOKEHHBIX K Ty CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOIBEME U MTAICHUH.

L{eHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B TNPYXHHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

V3y4yeHne NBHKEHUS CHUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOH depes
JErKuif OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOe W BpallaTeNbHOE IBUKCHHE
TBEpAOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuibl.
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusL paBHOBECHUS TBEPAOTO TEIIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMbI MAaTEpPHUAJIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema O ABUKEHUH LIEHTpa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomMeHT umiynbca mMarepuanbHOM TOYKHM. [IpencraBiieHMe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETHUYECKOW SHEPTUU MATEPUATBHON TOUYKHU.



[loreHnuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHAsE >HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
SHEPrus Tejia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnmansHas 3Heprus tenna
B TPABHUTAIIMOHHOM TOJI¢ OJHOPOAHOrO Iapa (BHyTpH M BHe Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBs13b pabOTHI HETOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHI: IBUKCHUE PAKET,
BOJOMET, KOTIED, MPY>KUHHBIA TUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHWE HAa KOHBbKaX.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CHJIBI.

M3MeHeHne 2HEpruu Telia Mpy COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM WM MOTEHLUHAIbHOW SHEpPruil MpH
JIEWCTBUU HA TEJIO CHUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenune nmiyibca Teiia o TOpMO3HOMY ITyTH.

W3mepenne cuibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOUIIS ¥ MOIITHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanne cOXpaHEHUs] UMITYJIbCA TIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUSI TTOTCHIIMAIIbHON YHEPTUU MPYKUHBI ¢ PaOOTOM CUITBI
TPEHMUSL.

OmnpeneneHue pabOThl CHJIBI TPEHUSI TPU ABWXKEHUM Tejla N0 HAKJIOHHOU
IIJIOCKOCTH.

Pazgea 3. MosekyasipHas pu3uKa 1 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KMHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysusa. bpoyHoBckoe nBrxeHue. XapakTep JABUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BELIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyJa (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ m3mepenus. lllkama
temneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCAIBHOM Ta3e C I[IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU UICAIBHOIO ra3a).

CBs13b a0COIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHn4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYII.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoIecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEIJI000MEHE MEXTy TOPSUYEH M XOJIOTHOM BOJIOM.

M3yuyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHJOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKONW CUCTEMbl. BHelHre u BHyTpeHHKE napaMerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIIOBOMY PaBHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHue MenpaeneeBa—Kianepona u BbIpaXeHHE JUIsi BHYTPEHHEHW DHEPIUH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMnepaTypbl. BeipaxkeHue 1isi BHYTPEHHEW SHEPTUH OAHOATOMHOTO MIEAJIBbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenTtapHas paboTa B TepMOAUHAMUKE. Brruucienne paboTsl 1o rpadukxy
npoiiecca Ha pV-nuarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Ttemnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYienbHass TemioTa CropaHus
tormBa. Pacuér KkoauuecTBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBbIii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEH SHEPrUM TEPMOJMHAMUYECKOU
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpunune! aectBus TerioBbix MamuH. KII/I.

Makcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMs TEIIOBBIX ABurareseid. TemioBoe
3arpsi3HEHHE OKPYKAKOIIEH CPe.Ibl.

TexHHYecKue yCTpONCTBAa M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA W KapOIOpAaTOpPHBIA ABUTATENd, MNapoBas TypOuWHa,
MOJIyYeHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIMUS «TEIJIOBBIX» OTXOJO0B C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTUIM3aIMs OMOOPraHUYECKOTO TOILIUBA JIJIs
BBIPAOOTKH «TEIIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue Temneparypsl pu aainadaTuyeckoM pacIiIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH YHEPTHH.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Ipolecca.

N3ydenne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMITepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kumenue. Y neapHas TerioTa
napooOpa3oBaHusl.

HaceplleHHble W HeHachllleHHblE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIILIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpAaTypbl KUIIEHUS! OT J1aBJICHUS B
KUIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHAs U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHA30TPONHS CBOMCTB
KpuctaiutoB. [lmaBnenne W Kpucraimmszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyO6aumarius.

Hedpopmanuu TBEpRoro Tena. Pactsykenue u cxartue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TennoBoe pacumpeHue XKUAKOCTEH W TBEPABIX T€N, 00bEMHOE M JMHEHHOE
pacumpenne. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUUKHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHUE TEIIOBOro OajnaHca.

[ToBepxHocTHOE HaTsDKeHHE. K03 GUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspusie sBieHus. J[aBaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Jemoncmpayuu.

TerioBoe paciupeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiIeHUS.

Mopenu HEHBFOTOHOBCKOM KUJKOCTH.



CriocoObI M3MepeHUs BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIbIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne kodpduimenTa TOBEPXHOCTHOTO HATSIKCHHSI.

N3mepenne Moy FOnra.

HccnenoBanue 3aBUCHUMOCTH JAeopMali  pEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKM, [HUAJIEKTPUKA U  IOJTYIPOBOJIHHKHU.
DneMeHTapHbIN JIEKTPUYECKHN 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyioHa.

DJIeKTpUYecKoe mose. Ero neucTre Ha SJIEKTPUUYECKHUE 3aPSAbI.

Hampsik€aHocth  anekTpuueckoro  mosig.  [IpoOGueiit  3apsna.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJS U Pa3HOCTH
NOTEHIIMAIOB JUISl  DJIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uluy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTO Mo 00béMy Imapa. Ilome paBHOMEpHO 3apsHKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jupnextpuyeckas
IIPOHMIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapaiutennbHOE CoeqMHEHNE KOHAEHCATOPOB. llocnenoBarenbHoe coefnHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AJIEKTPOMETpP, DJIEKTPOCTaTHUECKass 3alluTa, 3a3eMJICHHE JJICKTPONPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3apSKEHHBIX MJIACTHH.

Monens anekTpoctatudeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOSSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOpa YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OrieHKa CUJ B3aUMOJICHCTBUS 3apSIKEHHBIX TEI.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B LIENU, COAEPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 371eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyliecTBOBaHUSI MOCTOSTHHOTO JJICKTPUYECKOr0 TOKa. MCTOYHUKH
toka. Hampsokenune U u DJ1C &.

3akod OMa J1s1 yyacTKa MeIu.

DIEKTPUUECKOE CONPOTUBJIEHUE. 3aBUCUMOCTb COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
COIIPOTHUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBmina Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JleHna.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3aKkoH OMa Jj1s1 TOJIHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HAIMPSKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coenHeHus UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXK/y MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

N3Mmepenne yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue D1C 1 BHYTPEHHETO CONMPOTUBJICHUS UCTOYHHUKA TOKA.

Uccnenoranne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIIMATIOB MEXKy MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu ¢ pazuunvix cpeoax.

DnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
Temnepatypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYUYKOB.



[TomynmpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [1omynmpoBoIHUKOBBIE TPUOOPBHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes s AIEKTPOIHN3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Paznmuyneie TMIIBI CaMOCTOSATENBHOTO pa3psana. Monnus. [lmasma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTD BO3IyXaA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/A.

Du3rYecKUil MPAKTUKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEPKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 pador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKUH  HKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ouonoruu, XMMHUM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYUECHUEM MEMO008 HAYUHO20
no3nanuA: SBICHUE, HAy4YHbIH (akT, rumnoresa, (pusmyeckas BeTWUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpaQuku U cBoWcTBa. TpUroHoMeTpuyeckue QyHKIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPYKaroIlel Cpensl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIydeHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  DJIEKTPOJIUTHYECKAss AWCCOIMAIMs, TalbBaHWKA, OJCKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTryaTble KOHCTPYKIIUK), UCTIOIb30BaHUE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYecKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKOuMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHYKIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. JIBUKEHHUE 3apSKEHHON YACTULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, rapa- u JuaMarHeTUKHU.



TexHuueckue YCTPOfICTBa N TCXHOJIOTMYCCKHUEC TIIPOHCCCHI: IIPHUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.
Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nuHUN MarHUTHOW MHYKIIMU TOJISI ITMHHOTO MPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUXKEHUS MMy4YKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMiiepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InekmpomacHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uaaykuuu. OJIC uHAyKuMU. 3aKOH 3JIEKTPOMarHuTHOW HHAYKuuu Dapajnes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B I1I€NH TOCTOSHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIllUTa OT JICKTPU3ALMK TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3eMJIH.

Hemoncmpauuu.

HabGnronenue siBjeHUS JIEKTPOMAarHUTHOW UHTYKITUH.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znea S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMsSI MEXaHUYEeCKON sHepruu). BriBoj
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. [lepuon Manmbix CBOOOJHBIX KoJieOaHUIA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

Habnronenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILTATYIBI.

HccnenoBanue 3aTyXarmux KoiaeO0aHuii U 3aBUCUMOCTH Tiepruojia CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUU MPU KOJICOaHUIX Tpy3a Ha TIPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

W3yueHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumusle Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CUITBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SJHEPTUU B UACAIBHOM KOJ€0aTEIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOsICHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHU.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 3IeKTpPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUIaIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
POJI0JIbHBIE BOJNHBL. [lepros, CKOpOCTh pachpoCTpaHEHUsT W JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaKCHHE, MPEIOMJICHUE, WHTEPhEpPEHIUS |
TudpaKIms.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsiI3HEHUE OKPYKAIOLIEH CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3ITy4YCHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3YU U TEJIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPETIBI.

TexHuyeckne yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIBTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEeHNE OTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u qudpakiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHUE.

HaOmronenne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOMN KoJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anys, mudpaxius, THTEpPepeHIHs.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHEHOE pacIpOCTpaHEHUE CBETA B OAHOPOJIHOM cpene. JIyd csera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI IPETOMIIEHUS CBeTa. AOCOIIOTHBIN OKa3aTeNb
npesoMieHus. OTHOCUTENBHBIN MOKa3aTesb npenoMieHus. [I0cToSHCTBO 4aCcTOThI
CBETa M COOTHOLICHUE JUIMH BOJIH IIPU IIEPEX0E MOHOXPOMATHYECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xox nyueit B npusme. [ucnepcust cBera. CiioxkHBIA cocTaB O€loro cCBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKON
cpepuueckoil JHMH3BI OT €€ TeOMETPUHM U OTHOCUTEIBHOIO IOKa3aTess
IIPEJIOMIICHHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NMPOWEAIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIIABHOU
ontuyeckol ocu. IlocTpoeHne wu3zo0pakeHUH TOUYKM M OTpe3Ka MpsSAMON B
COOMPAIOIINX U PACCEUBAIOIIMX JIMH3AaX U UX CUCTEMaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusa HaOMIOAEHUST MaKCUMyMOB M MHUHUMYMOB B MHTEpP(PEPEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHbIX HWCTOYHHUKOB. [lpuMepbl KilacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAakKCHMyMOB NIpM  [AaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpa.

Halnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnue n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIInY JIa3epHOTO U3JIYYEHHUS HA IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKMU.

Pa3nesn 6. OCHOBBI CIeHIHAJIBHON TEOPUH OTHOCUTEILHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crieruanbHOM
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIICHUE JUTHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOSI.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKui IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBEeCHOE TEIJIOBOE M3JIy4YeHHE (M3TydeHUE aOCOJIOTHO YEPHOTO TEJa).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CtonetoBa. 3akonbl hoToddderra. YpaBHEHHE
OunmTerHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIICHME CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIelca vactuubl. KopnyckynspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATUYMK, TYHHEIBHBI MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

UccnenoBanue ¢poTope3ucTopa.

N3mepenune nocrosinaoi [1anka Ha ocHOBe HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA YE€pPE3 CBETOIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIEIOBAHHUIO CTpoeHUs aroMma. [lnmaHerapHas mojennb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiouieHre (GOTOHOB MPH MEpexoie aToma ¢
OJIHOTO YPOBHSI SHEPTUU Ha JIPYTOMH.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JIMHBI BOJIHBI JJA3EPHOTO U3Ty4YCHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOnronenue tMHE4aToro CekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aubda-pacnaj. OIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-nu3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO W3Iy4YCHUS. BiusgHME PaIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3inydenus. JJozumerpusi.

OHeprus CBsA3U HYKJIOHOB B siape. SnepHbie cuibl. JledekT maccsl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npegenamu CraHmapTHOW Monenu. TéMHas martepuss U TEMHaA
DHEPIUsl.

EauHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUH M ACTPOPU3MKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(hEpHast aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHHUE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOW MOCIEI0BATEIHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit Ilyte — Hama [Nanaktuka. Ilonoxkenne n nBuxkenue CoaHna B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmtabnas ctpyktypa Beenennoi. MeraraiakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHBIE cO3Be3Aus (CEBEpHOTO MOJyMIapus U SPKHUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOIUICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMATUYECKUX  pa3lellaXx «YUYEHUYECKUUA  JKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MounekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTpOAUHAMUKAY, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUAIbHOW TEOPHUH OTHOCUTENbHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTHUHE MUPA, 3HAYCHUE OIHUCATEIBbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MexnpeaMeTHblie CBSI3H.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUECHUEM MEMO008 HAYUHOZ20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHUW. TPUTOHOMETPHUYECKHUE
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpPBI M MX NMPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
OTIpeJIeNICHHE TUIOMIAIN TIIOCKUX (PUTYp U 00bEMA Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JBI)KCHUSI B KUBOW MPUPOJE, HKOJOTMUECKHWE PUCKH TMPU MPOU3BOICTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
yAbTPa3ByKOBass JUArHOCTUKA B MEIMIIMHE, ONTUYECKUE SBICHUS B IKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIHU3.

T'eocpaghusa: wmarHuTHble mMOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX DY/,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOoJBUTaTENb AKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKIMOHHAS IeYb,
JMHUU 3JIEKTpornepeaay, 3JIEKTPOABUraTelb, pajap, PaAuONpPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, yabTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOCKITMOHHBIN amnmapar, BOJOKOHHAsI ONTUKA, COJIHEUHAsl OaTtapes, CIyTHUKOBBIC
NPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIIPaBIICHUIA
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIUN 00YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJI€HA POCCUMCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIHUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW M BOJIOHTEPCKOU ESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTh OLEHMBATH CUTYallMIO U NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEeC K pa3nuyHbIM chepam npodecCHOHATBHON ACSITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHue OmbITa NESITEIBHOCTH HKOJOTUYECKON HAmpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JIESITEIBbHOCTH, TOTOBHOCTH B IMpOIECcce
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE y4eOHbIE 1eiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (pOpMyNnHUpoBaTh U  aKTyaIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHUS MPOOJIEMbI ¢ YYETOM aHaIN3a UMEIOIUX CS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznyeckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HMKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALUU, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBS3W U aKTyaJH3WpOBaTh 3ajady,
BBIIBUTATh THUMOTE3y ©€ peIIeHUs, HaxOguTh apryMEHTHl JJIA
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KpUTEPUU
pelieHus;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETh MEPEHOCUTh 3HaHMs MO (U3MKE B MPaKTUUYECKYl0 0O0JacTb
KHU3HECSITSIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

Pa6ora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI THOPMALIMK (PU3NUECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBIIATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JIOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3UKM U BO BHE-YPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAH/IHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTH)KCHHIO: COCTABIISATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3WIUU HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh TIO3HABATENbHYIO JEATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYITHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ yU4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacuMpsITh paMKH Y4EOHOTO MPeAMETAa HA OCHOBE JIMYHBIX MTPEANOUYTEHUH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTU
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJILTATOB LCIISAM;



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIeKCUH AJIs OLEHKU CUTYyalluH, BBIOOpa BEPHOTO
pelIeHNUS;

e yMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU AHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHHUMATH C€Osl, MOHUMAsI CBOU HEJOCTATKU U JOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M apryMEHTHl JAPYTUX MPH aHaIU3€ PpPe3yIbTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce AOCTMXKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy OO0yYarolUXcs

COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJICKT, MIPEAMOIaT AFOTITHH
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHS COOCTBEHHOU
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CaMOPETYJIUPOBAHUS, BKIKOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE ITPUHAMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHE JI€HCTBOBATh, UCXOA U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYTMX, YUYWUTHIBATH €ro MpPH OCYIIECTBICHUHM OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

e COLMAJbHBIX HAaBBIKOB, BKJIOUYAIOIIUX CHOCOOHOCTh  BBICTpauBaTh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOH(MIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE pe3yJIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



NOHMMATh POJb (U3UKK B  DKOHOMHYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (DU3UKHU B COBPEMEHHOM HAYYHOU KapTUHE MHPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOW  (QYHKUIUH  (QU3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

pa3auyath yCIOBUS IPUMEHUMOCTH MOJIeNed PU3NYECKUX TEJ U IIPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAs CHUCTEMa OTCUéTa, abCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO yripyras jaedopmMainusi, aOCOMIOTHO YNPYroe W aOCOFOTHO
HEYIIPYyroe CTOJIKHOBEHHMs, MOJEIM Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps]l, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHsS (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl U SBJICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUSI M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBanusa [amunes Uit CKOPOCTHM M IepeMelieHus,
3akoHbl HpIOTOHA, MNpPUHLOKII ~ OTHOCUTENBHOCTH [ 'anmunues, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITyJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
YCIOBHSI pAaBHOBECHS TBEPAOrO Teia), MPU OSTOM HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpPAHEHHUs HMMIIYJIbca M MEXaHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

aHAIM3UPOBAaTh U OOBSCHATH TEIJIOBBIE MPOIECCHl U SBJICHMS, UCIOIB3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOAMHAMHMKHN (CBSI3b  JIaBJICHUS HWACANBHOTO Ta3a CO CpeaHeu
KUHETUYECKOW HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHUHETHYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJI MW €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HMCHOJb30BaTh



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: MeHneneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JUId 3aMKHYTOM BJIEKTPUYECKOM uenu, 3akoH Jlxoyns—JIenua,
npaBuia Kupxroda, 3akonsr dapajes A1 31€KTPoIu3a);

ONMKCHIBATh (PU3WYECKUE TPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbL, IaBJICHUE, TOTEHIUAJIbHAS SHEPT U, KHHETHYECKasl SHEPT U,
MeXaHU4ecKasl YJHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTUS YIIPYTOl
nedopManvi Npy>KUHbBI, KOJTUYECTBO TEIUIOTHI, a0COJIOTHASI TeMIIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HJI€ATbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENS; JICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD JJICKTPUUYECKOTO TOJIS, HAPSKEHHOCTD TOJISI TOYEUHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKYyME M B JIUAJIEKTPUKE, MTOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, PA3HOCTh MOTEHLMAJIOB, JJICKTPOIABHXKYILASL
cuia, Cujia TOKa, HalpsKeHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  CONPOTHMBICHWE  y4YacTKa  LEenu ¢
MOCIIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE 4YACTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEHHE, NU(PQy3us, UCTIapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUYECKON BETMYUHBI OT
JIPYTOU C HCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIHOCTE  M3MEPEHMH, JelaTh  BBIBOJABI 0  pe3yjbTaram
WCCIICIOBAHUS;



MPOBOJUTh KOCBEHHBIC H3MEpPEHUS (DU3NYECKUX BEIUYHH, MPU STOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHATU3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JAENaTh BBIBOJ O CTaTyCe MPEIIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuia 6€30MacHOro TpY/la MpU IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa U  y4yeOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOW JEATEIIBHOCTH C HCIOJIb30BaHUEM
W3MEPUTEITLHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYA0BAHUS;

pemaTe pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (¢u3MuUecKol MOJENH, OTBEYalIIe TpeOoBaHUSAM 3ajauH,
MPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTH Pacu€Thl HA OCHOBAHUHU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUIEHUS C YYETOM MOJTYYEHHBIX
pe3yJIbTaToB;

pelarth Ka4yecTBEHHBIC 3ajayu, TpeOyrolrue NPUMEHEHHUS 3HAHUU U3
pPa3HBIX pa3feyaoB Kypca PU3MNKHU, a TAKKE MHTETPAIIMU 3HAHUN U3 IPYTHUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIENIOYKY PACCYX ICHHUHN C ONTIOPOU HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKU, B OOBSCHEHUE MPOLIECCOB OKPYXKAIOIIEr0 MHUpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOICTBEHHOMN
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKHUMHU TIPOIecCaMu, C
MO3UIIMNA SKOJIOTUYECKON O€30MaCHOCTH, MPECTaBICHUI O PAIIMOHATEHOM
MPUPOAOTNIONIB30BAHUM, & TAKKE PA3yMHOM HCMOJIb30BAaHUU JOCTUKECHHI
HAYKM W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOOBI PaboThl ¢ WHpOpPMaNUEH (PU3UIECKOTO
CONlEp)KaHUsI C WCIOJB30BAHHEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEIbSBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIy4yaeMyl0  HMHQOpMAlMil0 W OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U YU4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TIpylIe€ C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEH,
IUIAaHUPOBATH PA00Ty IPYMNIbI, PALIMOHAIBLHO PACHPENEATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYaLMsX, aJ€KBATHO OLEHMBATh BKJIaJ KaXIOIro W3
YYaCTHUKOB I'PYMNIbI B pELICHUE pacCMaTpUBaeMOil MpoOIeMBbl;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCHOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIIOTHYECKOU, COLMATIBLHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHOW KapTUHE MUPA, POJb ACTPOHOMHUHU B MPAKTUUYECKON
JEATEIIbHOCTH YEJIOBEKa M JaJbHEUIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3NYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM (DHU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHUHBI MHpa B OOIMEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJIE;
pazinyaTh yCIOBUS IPUMEHUMOCTH MOJIEeH (PU3MUECKUX TEN U TPOLIECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJIEOAHUS, MaTEeMaTUYECKUN MAasTHUK, WJI€aTbHBINI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KOJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIEl aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTth ycioBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH BJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHHUS,
UCIIOJIb3ysl OCHOBHbBIE IIOJIOXKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM UENu CO CKOPOCTHIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJIaThl CIEIIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBSCHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCIIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorpdexra, mepBuIit 1 BTOpOH MocTynaThl bopa, MpUHIKMIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUs 3apsOBOr0 H
MacCOBOTO YHCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacraja);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUSA, HCIONb3Yys] BETUYHMHBI:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MOJIsl, PA3HOCTh IMOTEHUUAJIOB, DJIEKTPOJABWXKYILNAS CUJIA, HUHIYKIUA
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABIKYIASL CHUJIAa CAMOMHIYKLIHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHUs, SHEPTUS
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
Y 3apsi siApa, SHEPTUs CBSI3U S1Ipa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJIICHUIA:
ANIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOUHIYKIIUSI, pE€30HAHC, HHTEep(EepeHITUs
BOJIH, Judpakius, JTUCIEPCHUS, TOJHOE BHYTPEHHEE OTpa)kKeHHE,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnasl saep,
raMmma-u3nydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHaNu3a U
paboThI N1a3zepa;

ONpENENATh HaIlpaBiI€HUE WHIYKUWHA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHia;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMHUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a U OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABHKEHUS HEOSCHBIX TeJl, IBOIONNHM 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIBL30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IMOJYYEHHON 3aBUCHUMOCTHU
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIHOCTE  M3MEPEHMH, JelaTh  BBIBOJABI 0  pe3yjbTaram
UCCJIeI0BAHNUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJYYCHHbIE PE3YyJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUTIOTE3bI;

OMMUCBHIBATh METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUII;
coOJII01aTh MpaBuiia 0€30MacHOro TPY/la MPU IPOBEICHUN UCCIIEI0BAHUI B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa W  y4yeOHo-
MCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEITHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMS;

pemarb pacy€THbIE 3aJayd C $SBHO 3aJaHHOM M HESIBHO 3aJIaHHOU
dbu3nUecKoil MOJENbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNd, OTBEYaIoIIHe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3UYECKUX TEOPUU
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MIPOBOAUTH PACUYEThl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJTYYEHHBIX
pe3yJIbTaToB;

pelarh KayeCTBEHHBIC 3ajauyd, TpeOyrolue MNPUMEHEHHUS 3HAHUN U3
Pa3HbBIX pa3lieJoB Kypca (GU3MKH, a TAaK)KE UHTETpalluu 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCyXACHUN ¢ ONOPON HA U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MPUBOUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpaA, B
pPa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKHUMHU TIPOIecCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUH, a TAKKE Pa3yMHOM MCIOJIb30BAHUU JOCTHKEHUMN
HAayKM MW TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpPMANUEH (PU3UUECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX



TEXHOJOTHM, IPU ATOM HCMOJIb30BaTh COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0 HMHQOpMalMI0 M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOLIMXCS 3HAHUU, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TpylNIe C HCIOJHEHUEM pPa3IUYHbIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH PA00Ty IPYMIbI, PALIMOHAIBLHO PACIPENEATh AEATENbHOCTD
B HECTaHJApPTHBIX CUTYyallUsIX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXJO0r0 U3
YYaCTHUKOB T'PYMIIbI B pEHICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISITH MOTUBALIMIO K OyAyiel npodecCHOHaIbHON IeATEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Konrpoububle IIpakTHyeckue
n/m NPOrpaMMmblI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
Pazzen 1. HAYYHBIA METO/ IIO3HAHMSI IIPUPOIBI
11 Hayunslit MeTO O3HAHUS TPUPOLBI 6
Uroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro TeNa 5
2.4 3aKOHBI COXPaHEHUS B MEXaHUKE 10
Wroro mo pazneny 35

Pasnen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15
3.2 Tepmonunamuka. TeniaoBble MalTuHbI 20
33 ArperatHbie cocTosiHus BenecTBa. Da3oBwie 14 1
TIEPEX0JIbI
Hroro no pazneny 49
Paznen 4. 9JIEKTPOJINHAMUKA
4.1 DIEeKTpUYECKOe T0JIe 24
4.2 [TocTOSIHHBIN SEKTPUIECKUNA TOK 24




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro mo pazaeny 54
Pa3zaen 5. PUSHYECKHM TIPAKTUKYM
5.1 | Du3nYeCcKuil TPAKTUKYM 16 16
Uroro mo pazneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMeHoBaHuUe pa3iesioB U TeM uugpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOANHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIEeKTpOMarHuTHasl MHIYKIHUS 13 1
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoieOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
93 MexaHu4decKre U 3JICKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no pazneny 60

Pa3znen 3. OCHOBBI CIEIIMAJIbHON TEOPUM OTHOCHUTEJBHOCTH

3.1 OcunoBbel CTO 5 1
Hroro mo pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHo-BOJIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®dwu3mrKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5

YACTHIL




Hroro no pazneny

25

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Hroro mo pazaeny 12
Paszen 6. PU3MUYECKHUI MPAKTUKYM
6.1 ‘ Ou3nyecKuil MpakTUKyM 16 16
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOILIEE IOBTOPEHHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' NeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3yudeHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PeszepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Koutpoabhbie  TIpakruyeckue fll?»y‘leﬂl/lﬂ :)Iﬁlc)l;l;OBaTenbnme
padoThI padoThI pecypenr
1 ®dusnka — pyHIaMeHTallbHas HayKa O 1
npupojie
5 HayuHbIil MeTO/] MO3HAHUS U METO/IbI 1
uccie10BaHusl (PU3UYECKUX SIBICHUIN
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 no3HaHus npuposl. Habmonenue u 1
AKCIIEPUMEHT B (hU3HKE
4 CrniocoObl n3mepeHust GU3NYECKUX 1
BEJIMYUH
AOGCo0THAs M OTHOCHUTENIbHAsS
5 HOTPEIIHOCTH U3MEpeHu puznueckux 1
BEJIMYMH
MopnenupoBanue B ¢pusuke. Ponb u mecto
5 ¢u3uKu B pOpMHUPOBAHUHN COBPEMEHHOM 1
Hay4YHOH KapTHUHBI MUpPa, B IPAKTUYECKOM
JESATEIBHOCTH JIIOJEH
Mexannueckoe aBuxenue. Cucrema
7 orcuera. OTHOCUTENBHOCTD 1

MEXaHUYECKOTO MBWXeHUs. [Ipsmast u
oOpaTHas 3a/1a4l MEXaHUKHU




Pannyc-BekTop MaTepHaIbHON TOYKH, €TO
MIPOEKLMU HA OCH KOOPAMHAT.
Tpaektopus. [lepememenne. CKOpoCTb.
WX npoekuuu Ha OCU KOOPAUHAT

PaBHOMEpPHOE TPAMOIIMHEVNHOE IBUKEHHUE.
I'padpuyeckoe onucanue paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKCHHUS

10

11

12

CrnosxeHue nepeMelieHnii U CKOpPOCTeH.
Pewenne 3anau

HepaBHoMepHOe nBH>keHHE. MrHOBEHHas
CKOpocTh. Y ckopenue. [Ipsamonuneitnoe
JBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM
['paduueckoe onucaHue NpsIMOJIMHEHHOTO
JIBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM

13

CBobosiHOE najieHne. Y cKopeHue
¢BOOOIHOTO ITaJICHU. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduku

14

15

16

JIBukeHue tena, OpOIIEHHOTr0 MO/ YIJIOM
K TOPU30HTY

KpuBonuneiinoe asuxenue. JBrmxenue
110 OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepron u yacrora.
L{eHTpOoCTpEMUTENBHOE U TIOJTHOE
YCKOpEHUE

KonTpomnpHas pabota mo Teme
"Kunemartuka"




IIepssblit 3axk0oH Hprorona. MHepunansubie
cuctemsl orcyéTa. [TpuHnmn

17
OTHOCHUTEJBbHOCTH [ ammtes.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

18 Cuna. PaBHonelicTByto1as cuna. Bropoit
3akoH HproToHna. Macca

19 BzaumopeiictBue Ten. Tperuit 3aKoH
Hrrotona

20 [Tpunuun cynepro3uruu cui. Pemenue
3a/1a4 Ha MpUMEHEeHne 3aK0HOB HpioToHA
3aKOH BCEMUPHOIO TATOTEHUS.

21 DKBHUBAJICHTHOCTb IPABUTAIMOHHON U
WHEPTHOW MacChl

29 Cuta TSKECTH U yCKOPEHHE CBOOOTHOTO
MmajgeHus
JIBr>keHre HeOECHBIX TEI U UX

23 MCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemepa

24 Cuna ynpyroctu. 3akoH 'yka. Bec tena
Cuna tpenus. [Ipupona u BUabI cuil

25 TpeHus. JIBUKEHUE B KUIKOCTH U Ta3€ C
Y4ETOM CHITBI COITPOTUBIICHHSI CPEIIBI

26 HaBnenue. ['ugpocraruueckoe JaBjieHUE.
Cuna Apxumena
AOCOFOTHO TBEPJIOE TEJIO.

27 [TocTynarenbHOe U BpamaTelibHOE

ABWIKCHUC TBCPAOTO TCJIa




28

MomeHT CHIIbl OTHOCHUTEIBLHO OCH
BpaieHus. [1nedo cuiibl

29

CrnosxeHue cuil, IpUI0KEHHBIX K
TBepaoMy Teny. LleHTp TsxecTu Tena.
VYcnoBus paBHOBECHS TBEPAOIO TEINA.
Bunabr paBHOBeCUS

30

31

Pemenue 3amau

KoHTpoinbHas pabora 1o Teme
"Iunamuka. Ctatvka TBep10ro Tena"

32

HNMnynec MaTepuabHOM TOUYKH, CUCTEMBI
MaTepualbHbIX ToueK. LlenTp Mace
CHUCTEMBI MaTEPHAIIBHBIX TOYEK. Teopema
0 JIBUYKEHUH LIEHTpa Macc

33

34

35

NmMnynbe cuibl 1 M13MEHEHUE UMITYJIbCa
Temna. 3aKOH COXpaHEHUsI UMITYJIbCA.
PeakTnBHOE OBMKEHIE

MomeHT HUMITYJIbCa MaTepHaﬂLHOﬁ TOYKH.
HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTAa
HNMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

Pemenue 3amau

36

Pabota cuitbl Ha MaJIOM ¥ Ha KOHEYHOM
nepemernieHnu. ['papuueckoe
MIpEICTaBICHUE padOTHI CHUIIBI. MOIIIHOCTH
CHJIBI

37

Kunernueckas sneprus. Teopema 06
N3MEHEHNN KUHETHYECKOU OHEpPIrun
MaTepHAIbHON TOUYKHU




38

HOTGHLII/IaJILHBIe 1 HCIIOTCHIIMAJIBbHBIC
CHIIBI. HOTCHI_[I/IaJ'II)Haﬂ OHEpPIus. BTOpaH
KOCMHYECCKasA CKOPOCTh

39

TpCTBSI KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHLMAJIBHBIX CHUJI C
W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYeCKOH OHCPI'ur

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHeHnue bepHyum i uieaibHOM
KUJIKOCTH

41

42

KonTponbhas pabota no teme "3aKOHBI
COXPAaHEHHUS B MEXaHUKe"

PazButue npenacraBnenuii o npupoae
TernoThl. OcHOBHBIE nonoxenust MKT.
Huddysus. bpoyHoBckoe ABMKEHHE

43

CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPJIBIX TeN. XapakTep ABMKEHUS U
B3aMMO/ICHCTBUS YaCTHI] BELIECTBA

44

Macca u pazmepsl MoJieKy1 (AaTOMOB).
KommgectBo Bemectsa. [TocrosHHAs
ABoraapo

45

46

Temneparypa. TeroBoe paBHOBecHE.
[lIkana [enbcust

Pemenue 3amau

47

NneansHerlii ra3. 'a3oBble 3aKOHEI

48

Ypasuenue Mengaeneesa-Knaneiipona.
Pewenue 3anau




49

AbcomoTHas TeMiieparypa. 3akoH
JanpToHa

50

51

52

W3onporeccel B neanbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
['paduueckoe npeacTaBiIcHUE
U30TIPOIIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

OcnoBHoe ypaBHeHue MKT

53

54

55

Pemenue 3amau

CBs13b a0COMIOTHON TEMIEPaTyphI
TEPMOJMHAMHYECKON CHCTEMBI CO
CcpeHel KHHETUYECKON AHepruei
MOCTYMATEIbHOIO TEMJIOBOTO JIBHXKEHHS
€€ yacTull

O000111eHNE U CUCTEMATU3ALNS 3HAHUM
o teme "OcHoBsl MKT"

56

57

KontponbHas padota o teme "OCHOBBI
MKT"

TepMonnHaMuyeckas cucTeMa. 3aJaHue
BHEIIHUX ycnoBui uist T/ cuctemel.
BrenHue u BHyTpEeHHHE ITapaMeTpBI.
[Tapametpsl T/l cuctemsl Kak CpeiHHE
3HAYEHHUsI BEJIMYMH, OUCBHIBAIONINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBoiibHas penakcarus T/]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO




59

Monens naeansLHOrO ra3a B
TEpPMOJIMHAMUKE. Y CJIOBUS
MPUMEHUMOCTH ITOW MOJCIIN

60

61

62

63

Ypasuenne Menneneesa-Kianelipona u
BBIPAKECHUE U1l BHYTPEHHEN SHEPrUu

Bripaxkenue aJisi BHyTpeHHEW SHEprun
OJIHOATOMHOTO HJIeaIbHOIO Trasa.
KBasucrarudeckue u HeCTaTHUECKUE
IIPOLIECCHI

OnemeHTapHas paboTa B TEpMOJIMHAMUKE.
Boruncnenue pabotel o rpaduky
npoiiecca Ha PV-auarpamme
Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel sHeprun TJl cucremsl 6e3
COBepILEHHs pabOThI

64

KonBeknuus, TEmonpoBoHOCTb,
W3JTy4YECHHUE

65

66

67

KonuuecTBo Temnotsl. TemoémMKocTb
Tena. Y 1eapHas U MOJISIpHAst
TEIUIOEMKOCTH BEUIECTBA. Y IeNIbHAs
TEIUIOTa CrOpaHus TOIJIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaye

[TonsiTne 06 anuabaTHOM mpoIiecce.
IIepBrlil 3aKOH TEPMOAUHAMUKHU

68

KonuuecTBo TeminoTel 1 paboTa Kak Mephl
W3MEHEHUS BHYTpeHHeH sHeprun T /]
CUCTEMBI




69

BTopoi1 3aKOH TEpMOJIMHAMUKY IS
PABHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpaTuMOCTh NPUPOIHBIX
IPOLIECCOB

70

[IpuHUMIIBI AEHCTBUS TEILUIOBBIX MAIIKWH.
KIT/

71

72

MakcumansHoe 3Hauenue KIT,. Iukn
Kapno

Pemenue 3amau

73

DKOIOrMYECKUE aCIIEKTHI UCITOJIb30BaHMUS
TEIUIOBBIX IBHUTaTeek. TemnoBoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

74

75

Pemenue 3amau

O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI
no Teme "TepmoauHamuka. TenmoBsie
MAaIIvHe!"

76

77

78

KonTposabHas pabora no teme
"Tepmonunamuka. TenaoBbie MalTuHbL"

[TapooOpa3oBaHue U KOHICHCAIIUS.
Ucnapenue n kunenue. Y nenpHas
TEIJI0Ta MapooOpa3OBaHMs

HaceimieHHbIe ¥ HEHACHIIIICHHBIE TTaPHI.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JABJICHUS HACKIIIEHHOTO Mapa OT
TEMIIEpATypbl, UX HE3aBUCUMOCTE OT
00BbEMa HACHITIIEHHOTO TTapa.
3aBUCHMOCTh TEMIIEpaTyPhl KHUIICHUS OT
JIaBJIEHUS B KHUIKOCTH




Brnaxxnocts Bo3ayxa. AGCOTIOTHASA U

7 OTHOCHUTEJIbHAS BIQXKHOCTh

80 Pemenue 3anau
Teépnoe Teno. Kpucramiunueckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KPHUCTAIIJIOB

82 IlnaBnenue u kpuctamM3anus. Y 1eabHast
teruioTa miasneHus. Cyonumanus
Hedopmaruu BEpIOTO Tena. PacTskeHue

83 u ckarue. Casur. Monyns FOnra. TIpenen
ynpyrux aedopmariuii
TemioBoe paciivpeHue KuIKOCTel u

84 TBEPABIX TeN. AHTAPMOHHU3M TETIOBBIX
KoJIeOaHUH YacTHI] BEIIeCTBA

85 [TpeoOpa3zoBanue 3HEpTHH B (Pa30BBIX
nepexojax

86 YpaBHEHHE TEIUIOBOTO OamaHca

87 Pemenue 3amau
[ToBepXHOCTHOE HaATSKEHUE.

88 Kanunnspueie spnenns. JlaBinenue mos
HCKPUBJICHHON TTOBEPXHOCTHIO )KHUIKOCTH.
®opmyina Jlamnaca
O0001eHne 1 cucTEMaTU3aINs 3HAHUI

89 1o Teme "ArperatHble COCTOSTHUS
BemecTBa. PazoBble nepexoas”
KonTtponbHas pabora o Teme

90 "ArperaTtHpl€ COCTOSIHHSI BEIIECTBA.

®dazoBkle Iepexoabl"”




91

OnexTpu3anus Tea U €€ IposBICHUS.
DJekTpuyeckui 3apsia. [IBa Buaa
AJIEKTPUYECKUX 3apsoB. [IpoBogHUKH,
JIUAJICKTPUKU U TTOJTYITPOBOTHUKH

92

DneMEHTApHBIN AIEKTPUUECKUH 3apsia.
3aKOH COXpaHEHUs DIEKTPUIECKOTO
3apsja

93

94

B3anmoperictue 3apsnoB. Todyeunbie
3apsaabl. 3akoH Kynona

Pemenue 3amau

95

Onektpuueckoe nose. Ero neiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

96

97

98

Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIA.
[TpoOubIii 3apsn. JIMHUN HAMPSHKEHHOCTH
aneKTpudeckoro noss. OqHOPOIHOE
ANEKTPUYECKOE M0JIE

IToTeHIIManbHOCTD DJIEKTPOCTATUYECKOTO
noJis. Pa3HOCTh OTEHLIMAIOB U
HalpsKEHUE

[lorenunanpHas SHEprus 3apsaa B
JJIEKTpOcTaThdecKoM rose. [loreHnnan
AIIEKTPOCTATUYECKOIO OIS

99

CBs13b HANPSDKEHHOCTH TTOJISI U Pa3HOCTH
MIOTEHIUAJIOB JUJIS JJIEKTPOCTATUYECKOT O
0JIS

100

[IpuHIUIT Cynepno3uIUH JIEKTPUIECKUX
HoJen

101

Pemenue 3amau




ITone Toueunoro 3apsna. [lose

102 .
PaBHOMEPHO 3apsHKEHHOU Cephl
[Tosie paBHOMEPHO 3apsHKEHHOTO IO

103 00bEéMy mapa. [lose paBHOMEpHO
3apsHKEHHON OECKOHEUHOM TIIOCKOCTH

104 [TpOBOHHUKH B IEKTPOCTATHYECKOM
noJie. Y CIoBre paBHOBECHS 3aps/IOB

105 JIM3JIEKTPUKY | TTOJTYTIPOBOIHUKHU B
AJEKTPOCTATHYECKOM TI0JIC
Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTh
TJIOCKOTO KOHJICHCATOpa

107 [TapannensHOE COeTMHEHUE
KOHJICHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJIEHCATOPOB

109 DHeprus 3apsKEeHHOr0 KOHIAEHCAaTopa

110 Pemenue 3amau

111 JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B
OJIHOPOJTHOM JJIESKTPUIECKOM TI0JIe

112 Pemenue 3amau

113 O0o01IeHre U cucTeMaTU3alus 3HaHUH
o Teme "DnekTpuueckoe mnoie"

114 KoHnTtponbhas paborta mo teme
"Onektpuueckoe noie"
Cuia Toka. [TocTosIHHBIN TOK. Y CIOBHS

115 CYLIECTBOBAHUS MOCTOSIHHOTO

QJICKTPHUYCCKOI'0 TOKa




116

Wcrounuku Toka. Hanpsxenue u 9/1C

3akon Oma 1S ydacTKa Leru.

117
DNEKTPUUECKOE CONIPOTUBIIEHHUE
3aBUCHMOCTH COTIPOTHBIICHUS

118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €T0 JITTUHBI
Y TUTOIIAIH TIOTIEPEYHOTO CEUCHUS

119 VY nenpHOE CONMPOTUBIICHHUE BEIIECTBRA.
Pemenue 3amau

120 [TocnenoBarensHOE, MapaieibHOE,
CMEIIaHHOE COETMHEHNE TPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX AMEKTPUUECKUX
nenei. [IpaBuna Kupxroga

122 Pemenue 3amau

123 PaGota snekTpruyeckoro Toka. 3aKoH
Hxoyns —Jlenua

124 Pemenue 3amau
MOITHOCTD IEKTPUUECKOTO TOKA.

125 TernoBas MOIITHOCTE, BEIZIEIsIeMas Ha
pe3ucrope

126 Pemenue 3amau

127 OJ1C u BHyTpEeHHEE CONPOTHUBIICHUE
HMCTOYHHKA TOKA

128 3axon Oma aJ1s MOTHOM (3aMKHYTOM )
AIIEKTPUYECKON LIETTH

129 Pemenue 3amau

130 MOoNIHOCTh HCTOYHHUKA TOKA

131 KopoTtkoe 3ambikanmne




132

KOHZ[GHC&TOP B IICIIM IIOCTOSHHOI'O TOKa

133 Pemenue 3amau

134 Pemenue 3anau no teme "IlocTossHHBIM
AIEKTPUYECKUM TOK"

135 Pemenue 3anau no teme "IlocTossHHBIM
ANEKTPUUECKUHN TOK"

136 Pemenne 3agau o teme "IlocTossHHBIH
AJIEKTPUYECKUM TOK"

O06o00meHne U cucTeMaTu3alus 3HaHUN

137 1o Teme "I1oCTOSTHHBIN 3JEKTPUUCCKUN
TOK"

138 KoHnTposipHas padboTa mo Teme
"TlocTOsSIHHBIN 31eKTpUYecKuil TOK"
DnexTpuyeckas IpoOBOJUMOCTb

139 Pa3IMYHBIX BEHIECTB. DIIEKTPHUECKUI TOK
B MeTasutax. CBEpXIPOBOIUMOCTh
DJeKTpUYECKUil TOK B pacTBOpax U

140 pacIuiaBax 3J€KTPOIUTOB. 3aKOHbI
Ddapanes 1715 27IEKTPOIU3A

141 DJIeKTpUYECKH TOK B raszax. [lmazma

142 DJEeKTPUUECKU TOK B BaKyyMe.
BaxyymHbIe npuoopbl

143 DNEKTPUYECKUH TOK B TIOJTYTIPOBOJHUKAX

144 [TosrynpoBOTHUKOBBIE TPUOOPHI
Du3nYeCcKu IPAKTUKYM 110 TEME

145 "M3mMepeHune CUilbl TOKA U HATIPSKEHUS B

LEMU MOCTOSIHHOTO TOKAa MPU MOMOIIN
AQHAJIOTOBBIX U IHU(PPOBBIX




146

U3MEPUTENBHBIX TPUOOPOB" WiIn
"3HAaKOMCTBO ¢ ITU(POBOI JTabopaTopuei
no usuke. [Ipumepsl u3mepenus
(bu3NYECKUX BEIMYUH MPH ITOMOILU
KOMITBIOTEPHBIX JATYUKOB"

Pu3n4eCKU IPAKTUKYM 110 TEME
"H3y4yeHre HepaBHOMEPHOTO JBUKEHHUS C
LIEJIbIO OIIPENIETICHHSI MTHOBEHHOMN
ckopocth"

147

148

149

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl pu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOM IIJIOCKOCTH"
nn "HccnenoBanue 3aBUCUMOCTH Iy TH
OT BPEMEHH NPU PAaBHOYCKOPEHHOM
IBUKEHUN"

Du3HUeCKU IPAKTUKYM I10 TEME
"H3Mepenue ycKkopeHHst CBOOOIHOTO
nafgeHus" win "M3yuenue nBUKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBLHO"

Pu3NYeCKuil TPAKTUKYM I10 TEME
"N3y4yeHne qBUKEHMS TEa 110
OKPYHOCTH C IIOCTOSIHHOM 110 MOJYJIIO
ckopocThio" uim "HecnenoBanue
3aBHCUMOCTH MEepHOAa 00paIeHus
KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

Pu3NYeCKUu IPAKTUKYM 110 TEME
"N3mMepeHne paBHOAEHCTBYIOLIEH CUIIBI




151

152

MIPH IBMKEHUH OpyCKa M0 HAKIIOHHON
mmockoctu" unu "[IpoBepka runotesbl o
HE3aBHCHMOCTH BPEMEHU JIBHKEHUS
OpycKa Mo HaKJIOHHOH IJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €ro Macchl"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTOCTH, BO3HUKAIOIIUX B NPY>KUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
iy "3ydyeHne NBUKEHUSI CUCTEMBI Tel,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTON Yepe3

JI€rkuii 0J10K"

dusnueckuil NpaKTUKYM 10 TEMe
"N3mepenue ko3 puienTa TpeHus no
BEJIMYMHE YTIIOBOTO KO PUIMEeHTa
3aBucumoctu Frp(N)" nnu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTH C IIEPEMEHHBIM
kod¢pumenToM Tpenus" i "M3yuenue
JIBIDKEHUS TPpy3a Ha Bajly C TpeHueM"

153

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBanue yciaoBUd paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHILUTENHOB U PacuéT CUJI ypyroctu"
i "M3ydeHne ycToiuuBOCTH TBEPAOTO
TeJa, UMEIOLIETO0 IUIOIAab ONoph!"

154

Du3nyecKuil MPaKTUKYM 110 TEME
"M3mepenune uMiryiibca Tesa mno




155

TopMo3HOMY ITyTH" uin "M3mepenue
CHJIBI TATH, CKOPOCTH MOJEIH
3JIEKTPOMOOMIISL U MOLIHOCTHU CHJIBI TATH"
unu "CpaBHEHHE U3MEHEHUS UMITYJIbCa
T€Ja C UMITYJIbCOM CHJIBI" WIIH
"UccnenoBanue coxpaHeHUsl UMITyJIbCca
IpU yIPYroM B3auMOAEHCTBUU" WIIN
"N3MepeHue KHHETHYECKON SHEPIUU Tea
110 TOPMO3HOMY ITyTH"

dusnueckuil NpaKTUKYM 10 TeMe
"N3y4yeHne n30TepMHUYECKOTO Mpoliecca
(peKOMEH0BAaHO MCTIOIH30BAHUE

1 poBoi 1abOpaToOpun )" UITH
"N3yueHue n30X0pHOTo Tpoiiecca’ uiu
"N3yuenune n3ob6apHoro npouecca’ uim
"IIpoBepka ypaBHEHUs COCTOSTHUA"

156

157

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue ynenpHo# TemioéMKocTr"
unn "HccnenoBanue mporecca OCThIBAaHUS
Bemectsa" nin "MccieqoBanue
aauabaTtHoro npouecca” uinn "M3ydyenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIepaTypbl KUTIEHUS )KUIKOCTEH"

Du3nYeCcKu IPAKTUKYM 110 TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTIapEHUS
)uakocren" win "M3mepenue yaenbHou
TEIUIOTHI TIJIaBJICHUS JIbJa" HIIN
"N3y4yeHue CBOMCTB HACHIILIEHHBIX MapoB"




win "M3mepenne abCoMOTHON BIaXHOCTH
BO3/IyXa U OI[CHKA MacChl IIapOB B
nomernieHun". 3mepenue ko3 duimerta
MOBEPXHOCTHOTO HATSDKCHUS

158

159

Pu3N4eCKu IPAKTUKYM 110 TEME
"HaOumoieHue npeBpalieHus SHEPruu
3apsHDKEHHOT0 KOHJICHCATOPa B SHEPTHIO
u3iydeHus ceeroanona’ uinu "M3yuenue
MIPOTEKAHUS TOKA B LIETIH, COICPIKAIIICH
KoHaeHcaTop" uiu "Pacnpenenenue
PA3HOCTH MOTEHIMATIOB (HAIIPSKEHNS)
MIPH TIOCIIEIOBATEIIBHOM COCAMHEHUHN
KOHJIEHCAaTOpoB"

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue CMEMIaHHOTO COEIMHEHUS
pe3uctopoB" uinu "M3Mepenue yaeabpHOro
COINPOTHUBIIEHUS IPOBOJIHUKOB" WK
"HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA
OT HAMPSDKEHUS JIJIS JIaMIThl HaKaJIuBaHUs"

160

Du3HYeCKU IPAKTUKYM I10 TEME
"HaGmronenue anextponusa’ wim
"N3mepenue 3apsaa 0JHOBAJIEHTHOTO
noHa" mwiu "HccnenosaHue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATHE BOJIBT-
aMIIEPHOM XapaKTEpUCTUKU auoaa"

161

PesepBHbIil ypok. O6001IeHNE 1
CUCTEeMaTH3alMsl 3HAaHUH 10 TeMe
"KunemaTtuka"




162

PesepBHsiit ypok. O000mICHNE U
cUCTEeMaTH3aIlHs 3HAaHUH 110 TEME
"Ilmnamuka"

163

PesepBueiit ypok. O600mIeHNE U
cucreMatTu3sanus 3HAHUH 110 TEME
"CraTtuka TBEpa0ro Tena"

164

165

166

PesepBusiit ypok. O6o0meHue u
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

PesepBusiit ypok. O6o0mieHue u
cucTeMaTH3alys 3HaHUH 110 Teme
"OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOMN
Teopun"

PesepBusiit ypok. O6o01IeHue U

cUCTEMATHU3aIHA 3HAHUH 10 TEME
"Tepmonunamuka. TennoBble MalIuHbL"

167

Peseprubiit ypok. O60011eHNE U
cHCTeMaTH3aIus 3HaHUH 110 TeMe
"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
®dazoBble epexoab"”

168

PeseprubIit ypok. O6001meHne u
cucreMarmu3sanus 3HAHUH 110 TEME
"OnexTpuueckoe noiue"

169

Peseprubrit ypok. O6001eHNE U
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"IToCTOSTHHBIN 3IEKTPUUYECKUNA TOK"




PesepBHsiit ypok. O000mICHNE U

170 cucreMarusanus 3Haguii 1o reme "Toku B 1
pa3IMYHbBIX cpenax"
OBULIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoxa Bcero Kontpoaensie — Ipakruveckue fll?»y‘leﬂl/lﬂ :)lﬁ[()l;l;OBaTeJIbHLIe
padoTbI padoThbI pecypeni
B3aumoseiicTBuE MOCTOSIHHBIX MarHUTOB
1 Y IPOBOJIHUKOB C TOKOM. MaruurtHoe 1
nosie. ['unoresa Amnepa
BexTtop marauTtHoM nnaykuuu. [Tpunnumn
2 CYNEPHO3UIIMH MarHUTHBIX oyied. JInHuu 1
MarHUTHON HUHIyKIIUU
3 MarnuTHO€e 1oJjie TPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
Cunia Amriepa, e€ HarpaBJICHUE U MOJTYJIb
5 Pemrenue 3anau
6 [Ipumenenue 3akoHa Amnepa. 1
DneKTpOUu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBileHUE U
7 MOy, [IBMKEHHE 3apsSKEHHON YaCTHUIIBI 1
B OJIHOPOJAHOM MarHUTHOM II0JI€
Pemenue 3anau 1
Pa6ota cuel Jlopeniia
10 Pemenue 3amau 1
11 MaruuTHOE II0JIE B BEIIECTBE. 1
deppoMarHeTuky, napa- u AuaMarHeTHKU
12 OcHOBHBIE CBOMCTBA (heppOMarHETUKOB. 1

[Tpumenenue GpeppoMarHeTHKOB




Pemrennie 3agad mo reme "Maraurtaoe

13 |
oJjie

14 Pemenune 3a1a4 no reme "MarautHoe
mmoJjie"

15 SIBrieHME PJIEKTPOMArHUTHOM UHAYKIUH.
[ToTok BekTOpa MarHUTHOW MHIYKIIMH

16 OC naayKIHANA

17 3aKOH 3JEKTPOMAarHUTHON UHIYKIIUU
®dapanes

18 Buxpesoe anekrpudeckoe mosie. Toku
dyko

19 OJ1C uHAYKIMY B ABUKYIIAXCS
MTPOBOTHUKAX

20 Pemenue 3amau

21 [IpaBuiio Jlenna

29 NuayktuBHOoCcTh. KaTymka
WHIYKTHBHOCTH B IICTIH MTOCTOSTHHOTO TOKA

93 Asnenue camonnaykuuu. J/C
CaMOWHIYKITUH

24 DHeprus MarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE IOJIe

25 Pemenue 3amau

26 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "DnekTpoarHamMuKa"

97 KonTponbhas pabota no teme

"OnexrpoaguHamMuka"




KoneobarensHas cucrema. CBOOOIHBIE

28 KoJiebanus1. ['apMoHnYecKre KojeOaHus

29 Kunemarnueckoe U JMHAMHAYECKOE
OIIMCAaHME KOJICOATEIbHBIX IBUKCHHUHI
DHepreTudeckoe onucanue. BoiBoj
JAHAMHYECKOI'O OIMHCAHUA

30 rapMOHHYECKHX KOJICOaHUH U3 UX
JHEPreTHIECKOr0 U KHHEMATHIEeCKOTO
OIUCAHMS

31 Awmmuntyzaa u $asa konebanui
Ilepuon u yactora xkosnedanuil. [lepros
MaJIbIX CBOOOJIHBIX KOJIeOaHHUI

32 MareMaTtuueckoro mastHuka. [lepuon
CBOOOJHBIX KOJI€OaHUH NPY>KUHHOTO
MasITHHKa

33 3aryxaromue Konebanus. BeiHy X /IeHHBIC
KoneOanus. Pe3onanc

34 ABTOKOJIC0aHHS

35 Pemenue 3amgau
VYpok-koHpepenuus "Mexannyeckue

36 KOJICOaHHS B MY3bIKaITBHBIX
WHCTpyMEHTax"

37 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Mexanuueckue Kojaeoanus"

38 DNeKTpOMarHUTHBIE KOJICOaHUSI.

KonebarenbHblil KOHTYD




®opmyna Tomcona. CBsI3b aMILTUTY AbI

39 3apsijia KOHJIEHCATOpa ¢ aMIUIUTYON CUIIbI
TOKa B K0JIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHCHHSI SHEPTUHU B UICATHHOM
KoJ1e0aTeTbHOM KOHTYpE
3aryxarolue JIeKTPOMarHuTHbIE

41 KoseOaHus. BeiHyX1eHHbIE
AJIEKTPOMarHUTHBIC KOJIeOaHus

42 [Tepemennsiit Tok. Pesucrop u
KOHJICHCATOP B LIEMIH IEPEMEHHOT0 TOKa

43 Karymika HHIIyKTUBHOCTH B TSN
MIEPEeMEHHOTO TOKa

m 3akoH OMa ISl IeKTPUYECKOHN 1enu
MIEPEMEHHOTO TOKa
Mo1HOCTh TEPEeMEHHOT0 TOKA.

45 AMIUITUTYJHOE U IEHCTBYIOLIEE 3HAUEHUE
CHWJIBI TOKA U HATPSHKEHUS

46 Pe3oHaHC B 25IeKTpUYECKOH TeTH

47 Pemenue 3amau
Nneansubiif Tpancdopmatop.

48 [TpousBoacTBO, Nepeaaya U NoTpedieHue
ANEKTPUYECKOI SHEPTUU
DKOJIOTUYECKHE PUCKU TIPH TTPOU3BOJICTBE

49 anekTposneprun. Kynerypa
WCIIOJIb30BaHUS JICKTPOIHEPT U B
MOBCEHEBHOW KU3HU

50 Pemenue 3amau

ol Pemenue 3anau




O06001IeHYE ¥ cUCTEMATU3aLU 3HAHUI 10

52 " "
Teme "DIeKTpOMarHuTHbIE KoJeOaHus

53 Mexanndeckue BOIHbL. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wndpas3Byk u ynerpassyk. [llymoBoe
3arpsi3HEHUE OKpYXKaroleil cpeibl

o7 Pewenne 3anau

58 ONeKTpOMarHuTHbIE BOJIHBL. M3nyuenue
AJEKTPOMAarHUTHBIX BOJH

59 OHeprus MEeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
[IIxana 351eKTPOMarHUTHBIX BOJIH.

60 [TpuMeHeHne HIIeKTPOMArHUTHBIX BOJH B
TEXHHUKE U ObITY
[IpuHIMIIBI pagUOCBSI3U U TEIEBUACHHUS.

61 Panuonoxarnus. D1eKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAIOILIEH CpeJibl

62 KonrtponsHas pabora o teme
"Konebanus u BoaHbI"

63 CaerT. 3aKOH MPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64 Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa

65 OTtpaxenue ceta. [Lnockoe 3epkaio.

Coepuueckoe 3epKaiio




[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIILHBIN TIOKa3aTelb

66 npenomiieHus. [lonHoe BHyTpeHHEE
oTpaxkeHue. [IpeneapHblii yroi MojaHoro
BHYTPEHHET0 OTPaKEHUS

67 Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHOB
OTpaXKeHUS U MIPEIIOMIICHUS CBETa

68 Xon myyent B npusMe. Jlucnepceus cera.
CrnoxHblii coctaB 6enoro ceeta. L[er

69 JInn3pl. @OKYyCHOE PACCTOSHUE U
ONITUYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300pa)keHuil B IMH3aX U UX
cUCTeMax. Y BeTUUCHHE JIMH3BI
Pemenue 3agau Ha mocTpoeHune

71 N300paXeHUH, MOJTy4aeMbIX C ITOMOILBIO
JIUH3

72 ['a3 xak onTuyeckas cucrema

73 Pemenue 3anau. [Ipenensl npuMEHUMOCTH
r€OMETPUYECKON ONTHUKH

74 CkopocTb cBETa U METO/IbI €€ U3MEpPEHUS

75 Jucnepcus cseta

76 WnTepdepennus creta

77 KorepeHnTHble HCTOYHUKU. Y CIIOBUS
HaOII0/IeHUsI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amay

79 [Tpumenenue uHTEpHEpEeHINN

80 Judpakuus cBeTa




Hudpakimonnas pemeéTka. Y cioBue

81 Ha0JI0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemrenue 3amau

83 [Tonepe4HOCTH CBETOBBIX BOJIH.
[Tonapuzauus ceera

84 Pemrenue 3amau

85 CBeTOBbIE ABJICHUS B IPUPOLE

86 O0o001IeHre ¥ cHCTeMaTU3alus 3HAaHUH 110
teme "OnTuka"

87 KonTponbnas pabota no Teme «OnTHKa
['paHuIBl MPUMEHUMOCTH KJIaCCUYECKOM

88 MEXaHHUKH. 3aKOHBI AIEKTPOJIUHAMUKH U
MIPUHIIAIT OTHOCUTENIBHOCTH

89 [TocTynatel cienuanbHON TEOPUU
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOMN MHTEPBA.
[TpeoOpazoBanus Jlopenma. Ycnosue

90 NpUIMHHOCTH. OTHOCUTENHHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHIE BpEMEHHU
Y COKpAICHUE JITTHHBI

01 DHeprus U UMNYJIbC PEISATUBUCTCKOM
JaCTHIIBI
CBsi3b Macchl C SHEPTHUEH U UMITYIIECOM

92 PENATUBUCTCKON YaCTHUIIBI. DHEPTUS
MTOKOS

93 PaBHOBECHOE TETIIOBOE M3TyUYCHHE

94 3akoH cMenieHus Buna

95

T'unoreza M. Iimanka o xBaHTax. POTOHEI




96

DHeprust U UMITyJIbC (OTOHA

dororpdexr. OnbiTel A. I'. CroneTona.

o 3akonbl poTtodddekra
YpaBHeHue DUHIITEHA 11

98 dhotoarddekra. "Kpacnas rpanuma"
dhoTodrddekra

99 Jasnenue ceera. Onbitel I1. H. JIeOeneBa

100 BoJiHOBEIE CBOMCTBA YaCTHI]
Bounbl ne bpoid. /InuHa BoJiHBI 1€

101 Bpoiins u pazmepsl 00J1aCTH JTOKAIH3aIUN
JBUKYLICHCS YaCTHIIBI

102 KopnyckynsipHo-BOJIHOBOM Ayanu3m

103 Judpaxius 37eKTPOHOB Ha KpUCcTalax
Crieunguka u3mMepeHuit B MUKPOMUDPE.

104 CooTHollIeHUSs HEOTIPEACIEHHOCTEN
I'eiizenOepra

105 Pemenue rpadguyeckux 3amau

106 Pemrenue pacu€THbix 3a1a4
Kontponbras padota mo temam: "OCHOBBI

107 CTO", "KoprmycKysspHO-BOJIHOBOM
JTyanusm"
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS

108 aToMma. [itanerapHast MoielTb aTOMa
Pezepdopna

109 IToctynarel bopa

110 Bunel ciektpoB. CriekTp ypoBHEM

SHEPTUH aToMa BOJIOPO/Ia




111

CrnoHTaHHOE U BBIHYKACHHOC U3JIYUCHUC
CBETa

112

113

Jlazep

Hyxnonnas moxens sinpa [ elizenoepra-
WBanenko. 3apsi 1 MacCOBOE YUCIIO Spa.
N3oTonbl. PagnoakTMBHOCTH

114

3aKoH paJiMOaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOLIETO U3JIy4YECHHUS.
BnusiHue paguoakTUBHOCTH Ha )KHBbIE
opraHusMmsl. Jlozumerpus

115

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [{edekt Macce sapa.
SAnepHble peakuuu. SnepHbie peakTophl.
[TpoGeMb! yIpaBisieMoro TEPMOSIEPHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHSA SAIAECPHON DHEPTETUKU

116

117

118

MeToibl perucTpanuy U UCCIICI0BAHUS
3JIEMEHTAPHBIX YACTHILI.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBU.
bapuonsbl, ME30HBI U JTENTOHBI.
[IpencraBnenune o CTaHAapTHON MOJEIH.
KBapk-riatooHHas MOJEIb aJpOHOB

®dusuka 3a npenenamu CTaniapTHON
Mozenu. TéMHas MaTtepust U TEMHas
sHeprus. EnuHCTBO pu3nueckoi KapTUHBI
Mupa

DTanbl pa3BUTHUSI ACTPOHOMUU. 3HAYEHUE
aCTPOHOMUU




119

[TpuMEeHUMOCTB 3aKOHOB (PU3UKH IS
0OBSCHEHHS IPUPOABI KOCMUUYECKHUX
00BeKTOB. MeTOIbI aCTPOHOMUYECKHIX
HUCCIIEIOBAHUN

120

CoBpeMEHHbIE ONITUYECKUE TEIECKOIIBI,
paguoTENEeCKOIbI, BHEaTMOC(hEepHast
aCTPOHOMHS

121

122

123

Bun 3Bé€3anoro Heba. Co3Be3ausi, spkue
3Bé3I[I)I, IIJIaHETHhI, UX BUIUMOC IBUKCHUC

Conueunas cucrema. Connue. ConHeunas
aKTUBHOCTb. McTounuk snepruu ConHia u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
Jlnarpamma "ceKTpajJbHBIM KJIacc —
CBETUMOCTB"

124

125

126

127

3Be31bI II1aBHOM ITOCIIEA0BATEILHOCTH

BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE NPEACTABIEHUS O
MIPOUCXOXACHUHU U 3BoJtolnu CosHLa u
3BE311. DTambl )KU3HHU 3BE3T

Muneunsiii IlyTe — Hama ['anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B sApax
rajlakTUK

Bcenennas. Pacimpenue BeeneHHOM.
3akon Xa06mna. Teopust bonbuioro B3psiBa.
PenukroBoe u3iyueHue

128

MacmrabHas cTpyktypa Beenennoii.
MeraranakTuka




129

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

130

DU3NYECKUI TPAKTUKYM I10 TEME
"WccmenoBaHNE MArHUTHOTO IT0JIS
MMOCTOSSHHBIX MAarHUTOB' MJIK
"WccnenoBanue CBOMCTB
deppomarnerukoB" wiu "UccnenoBanue
JICMCTBHS MOCTOSITHHOTO MarHuTa Ha paMKy
¢ TOKOM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cunbl AMiiepa" wiu
"N3yueHue 3aBUCUMOCTHU CHJIbI AMIiepa OT
cuibl Toka" wim "OnpeaeneHue
MarHMTHON MHIYKLUU Ha OCHOBE
nu3MepeHus cuiibl Ammepa”

132

@uU3NYECKU NPAKTUKYM 110 TEME
"HccenoBaHue IBIEHUS
3JE€KTPOMarHUTHOW MHIYKUIUU'" WIH
"OnpeneneHne MHAYKIIUU BUXPEBOTO
MarHuTHOTO 10"

133

@uU3NYECKUI NPAKTUKYM 110 TEME
"UccnenoBaHue sIBJIEHUS CAMOUMHYKIIMKA"
i "COopka MOJENN SIEKTPOMArHUTHOTO
reseparopa"

134

@u3NYeCKUil NPAKTUKYM IO TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"




135

@uU3NYECKUN IPAKTUKYM 110 TEME
"[IpeobpazoBaHue SHEPTUU B IIPY>KUHHOM
MasATHHUKE"

136

@uU3NYECKUMN IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
IMOCJIEIOBATEILHO COSIMHEHHBIC
KOHJICHCATOP, KaTyIIKy U Pe3UCTop" Win
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 ToKa"

137

@uU3NYECKUN NPAKTUKYM 110 TEME
"N3yuyeHue napameTpoB 3ByKOBOU BOJIHBI"

138

139

du3nuecKuil MPakTUKYM 110 TEMe
"N3mepenue noka3aTelis NpeaoMIICHUs
crexna" wiu "llonyuenune nso0paxxeHus B
CHCTEME U3 IJIOCKOTO 3epKajia U JIUH3bI"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha IpuMepe
KUAKUX JuH3)" win "M3mepenne
(hOKYCHOI'O pacCTOSTHUS pacCEUBAIOLINX
uH3"

140

141

Pu3nYeCcKUil IPAKTUKYM IO TEME
"Habmonenue nudpakumm,
UHTEp(QEPEHIINH U MOJSIpU3aluu cBeTa"

Pu3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTHULL (110
(dboTorpadusiM TPEKOB 3apsHKCHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"




142

143

@uU3NYECKUN IPAKTUKYM 110 TEME
"NU3mepenue nocrosinHou [linanka Ha
OCHOBe HccienoBanus poroaddexra” nmm
"MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HalpsiKeHUs "

@uU3NYECKUN IPAKTUKYM 110 TEME
"MccnenoBaHue CrieKTpa pa3peskeHHOTO
aTOMapHOI'0 BOJIOPOJa U U3MEPEHUE
nocTostHHOW Punbepra"

144

@uU3NYECKUN NPAKTUKYM 110 TEME
"UccnenoBanue paainoakTUBHOTO (hOHA C
HCIOJIb30BaHUEM JI03UMETpa" WiH
"N3yuenue nornouieHus 6era-4acTuil
anroMuHuEM"

145

@uU3NYECKU NPAKTUKYM 110 TEME
"HaOnrogeHus 3BE31HOr0 HebOa
HEBOOPYKEHHBIM IJIa30M C
HCIIOJIb30BAHNEM KOMIIBIOTEPHBIX
MIPWJIOKEHUH IS OTIPEAEIICHUS
MOJIOKEHHSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3HS
CeBepHOro nojaymapus u sipkue 3BE31b1"
unu "Habmronenus B teneckor JIyHsl,
IJIaHET, TYMaHHOCTE! U 3BE3/IHBIX
CKOIuIeHni"

146

O0001IeHre B cUCTEMAaTH3aIsl 3HAHNH.
Ponw ¢usuku u actpoHOoMUU B
9KOHOMHYECKOM, TEXHOJIOTHUISCKOM,




COLIMAJILHOW M 3THYECKOH chepax
JESATEIbHOCTH YelIOBEKa

147

148

O00011IeHNE U CHCTEMATU3aLNs 3HAHHUIA.
Ponb 1 MecTo (pU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O0600611eHre U cucTeMaTu3alus 3HaHUH.
Ponb dusnueckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3nvecKoil KapTHHBI MHUpa B 00IIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTaBICHUN O IPUPOAE

149

150

O06001IeHYE ¥ CUCTEMATHU3ALU 3HAHUMN 110
Teme "Kunemaruka"

O00011IeHYE ¥ cUCTEMAaTH3alUs 3HAHUI 110
Teme "Kunematuka"

151

O0001IeHre 1 cUCTEMaTH3aus 3HAHUH 110
teme "JluHamuka"

152

153

O0001IeHre 1 cUCTEMAaTH3alUs 3HAHUH 110
teme "Cratnka TBepaoro tema"

O06o011eHre 1 cucTeMaTu3alys 3HaHuH 10
TeMe "3aKOHBI COXPAaHEHUsI B MEXaHHUKE"

154

O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun"

155

O0001IeHre 1 cUcTeEMaTH3alus 3HaHUH 110
teme "Tepmonunamuka. TennoBbie
ManIuHE"




156

O000111eHIE U CUCTEMATHU3ALMs] 3HAHUN 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBbIe niepexo b

157

158

159

O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 110
Teme "DnekTpuueckoe mnose"

O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110
teme "[locTOsTHHBIN 3JIEeKTpUYECKUM TOK"

O06o00611eHre U cucTeMaTU3alus 3HaHu#| 110
teme "Toku B pa3nuuHbIX cpegax”

160

161

162

O06001IeHYE ¥ CUCTEMATU3ALM 3HAHUMN 110
Teme "Marautaoe mnoie"

PesepBHrlil ypok. O6o0mieHue u
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"DeKTpOMarHuTHAs UHTyKIHs"

PesepBHrliit ypok. O6o01ieHne 1

cUCTEMaTH3allMs 3HAHUI IO TEME
"Mexannyeckue Koiaeoanus"

163

PesepubIil ypok. O6001eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHeIe Kosebanus"

164

PeseprubIil ypok. O600meHIE 1
cUCTeMaTH3alusl 3HaHUM 1o TeMe
"MexaHN4YeCKHe U 3JIEKTPOMArHUTHbBIE
BOJIHBI"

165

PesepBubIil ypok. O6001IeHNE 1
CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe
"OnTuka"




166

PesepBHeIil ypok. O6o0mIeHHE 1
CHCTEMaTH3allus 3HAHHI TI0 TeMe
"Ocnosbl CTO"

167

PesepBHelil ypok. O600mICHHE 1
cHCTeMaTHU3alus 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanusm"

168

169

170

PesepBHrlil ypok. O6o0mieHue u
cUCTEMAaTH3ansI 3HaHUH 110 Teme "dPu3uka
aroma"

PesepBHrlil ypok. O6o0mieHue u
cucTeMaTu3alnus 3Hagui mo teMe "dusuka
aTOMHOTO s1/Ipa ¥ SJIEMEHTAapPHBIX YacTHIL"
PesepBHrlit ypok. O6o0mienue u

cucTeMaTHU3alus 3HaHUi 1o Teme
"OnemMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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