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HOACHUTEJBbHASA 3AIINCKA

PabGouass mporpamma ydeObHoro mpeamera «®dusuka» pazpaboTaHa B
COOTBETCTBUM C B COOTBETCTBUU ¢ DenepansbHbIM  TOCYJAPCTBEHHBIM
00pa30BaTeNbHBIM CTAHAAPTOM CPEAHETO O0IIero 0Opa3oBaHUs, YTBEPKIAEHHBIM
npuka3oM MunucrtepcrBa npocsenienus Poccuiickoin @enepauuun ot 17.05.2012r.
Ne 413 (c u3MeHEHUsSIMH W JIOMOJIHEHUSIMH), B COOTBETCTBUU ¢ DenepalibHON
o0pa3oBaTeabHON MPOrpaMMOl CpeHero oO0IIero o0pa3oBaHusl, YTBEPKICHHOM
nprkazom MuHucTtepcTBa npocpemieHus: Poccuiickoit @eneparuu ot 18.05.2023r.
No371 (3apeructpupoBan MwunHuctepcTBoM tocturiuu Poccuiickoit denepanuu
12.07.2023r. Ne 74224).

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNbHOE IPEIMETHOE COJEPIKaHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEILHOCTh U3YUCHUSI TEM U PA3/ICiIOB
y4e0HOTo TpeaMeTa ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0Yy4YaroIIHUXCH.
[Iporpamma mo ¢Qusuke Aa€T NpenCTaBICHUE O LEAX, COAEpPNKAHUU, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3MKA YriayOJn€HHOrO YpOBHS IO3BOJISIET PEATM30BATh
3a/1la4yu MPOPECCUOHAIBHOM OpPUEHTAIMHU, HAIIPaBJICHO Ha CO3JaHUE YCIOBUW IS
MPOSIBJICHHSI CBOUX MHTEIJICKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI ISl TMPOJOJDKEHUS OOpa3oBaHMs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCITUATLHOCTSIM.

B nporpamme no ¢puzuke onpeaensroTcs MmiIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeMeTHbIe, TpeaMeTHbie (Ha  yrayonénHom  ypoBHe).  Hayudo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaloIIUXCs, OCBOMBIINX
nporpaMmmy 1o Gpu3nKe Ha YPOBHE CpeAHEro o0111ero oopa3zoBaHus Ha yriTyOaEHHOM
YPOBHE, SIBIISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[Iporpamma o pu3nke BKIFOYALT:

IJIaHUPYEMBbIE Pe3yIbTaThl OCBOCHHS Kypca (U3HKHU Ha yIiyOJIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00yUYEHUS;

coziepkanue yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1O (QuU3UKE WMEET NPUMEPHBIA XapakTep U MOXKET OBITh
WCITOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pab0OYMX IPOTPaMM.

[TporpamMma o ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPENOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX



MOJXOJI0OB K MpPENnojaBaHUI0 (U3UKK Ha YrIayOJIEHHOM YpPOBHE MpPU YCIOBHH
COXpaHEeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaroniem mupe. HIKoapHbIN Kypc GU3HKH — cHCTEMOOOpa3yIoui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3Y4aeMBIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpEeNeInio XapakTep W OypHOe pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHUs] HOBBIX MATE€pUAJIOB C 3aJlaHHbIMU CBOMCTBaMH. M3ydeHue (Pu3NKu
BHOCUT OCHOBHOM BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOyuaroierocsi, B (popMupoBaHUEe YMEHHUI MIPUMEHITh HAyUYHbIM METO/ O3HAHUS
IPU BBIIOJHEHUH UMHU YYEOHBIX HCCIIE0BAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEro 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLMUIIBI €r0 OCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (U3MKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsgeTcs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIe.

Hoea cymanumapuzayuu. EE peanuzaiuys npeamnosiaracT HCIOJb30BaHUE
I'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUS
(buU3MKHU ¢ pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoa€HHOTO ypOBHS
MPEAnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHME YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJlep)KaHMs, TOCBAIIEHHBIX OSKOJOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coaepKaHusl MPOrpamMmbl 1O (PU3UKE AOKHO OBITH OCTPOEHO HA
IOPUHLINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. s ¢usuku peanuzanus 3THUX
NPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CaMOCTOSTENIbHOTO SKCIIEPUMEHTA KaK



MOCTOSTHHO JIeHcTBYyIomEero ¢akropa ydeOHoro mpomecca. s yrioyO6néaHOoro
YPOBHS — D3TO CHCTEMa CaMOCTOSTEIBHOTO YYEHMUYECKOTO OSKCIEpUMEHTa,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JIBa crioco0a peanusaiuu Gu3nuecKkoro npakTukyma. B nmepBom ciyyae npakTUKyM
npoBoauTcs 6o B koHIEe 10 m 11 kmaccoB, OO mMoCiIe MEPBOTO U BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTerpamusi padot
MpPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOPBIE MPOBOJSATCA B MPOIECCE
uzydeHus: pazzuena (temsl). [Ipu stom moj paboramMu NpakTUKyMa MOHHUMAETCS
CaMOCTOATENILHOE HCCIEOBaHUE, KOTOPOE TPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOTO, 0000IIEHHOTO BUAa O€3 MONIaroBOM HHCTPYKITUU.

B nmnporpamme 1o ¢usnMke cHCTeMa YYCHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPECTaBiICHAa €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PadOT OCYLIECTBIIAETCS
y4acTHUKaMU 00pa30BaTeIHHOTO MpoIlecca UCXOAS U3 0OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[Ipm sTom obecneunBaeTcs
OBIIAJICHNE OOYYAOIMIMMHCS YMEHUSMH TIPOBOAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHUE yaesieTCs PEIICHNI0 PACUETHRIX M KAUeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A71st pacu€THBIX 33724 MPUOPUTETOM SIBIISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 3aJJaHHOW (PU3NYECKON MOJEIIbIO, MO3BOJISIOUINE IPUMEHSATh U3yUeHHbIE
3aKOHbl M 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pazjliena Kypca, TaK M HHTETpUpys
IPUMEHEHUE 3HaHUI U3 pa3HbIX pa3aesnoB. i1 KayeCTBEHHbBIX 3a/1a4 IPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHME/NpPENCKa3aHue NpOTEeKaHusi (U3MUYECKUX
SBJICHUW U TIPOIIECCOB B OKPY’KArOUIEH JKU3HU, TpeOyroine BbiOopa Ghu3ndecKon
MOJIEH JUJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
oOecreyeHunto yueOHoro npouecca Kype Gu3uku yriryoa€HHOro ypoBHs Ha YpOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JODKHO OBITh HEOOXOIUMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHUS YKa3aHHBIX B IporpaMMe 1o (pu3uKe y4eHU4eCKux
OTIBITOB, TAOOPATOPHBIX PAOOT U PabOT MPAKTHKyMa, & TAKKE JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCTpauoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIIEIOBAaHMSI  M3Y4aeMbIX SIBICHMA M  TPOLECCOB, OMIHUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.



JlaGopaTopHoe 00OpymOBaHHWE IS YYEHUYECKHX TMPAKTHYECKUX pPabOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaronuxcs. TeMaThyeckue KOMIUIEKTBI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4eHUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

dbopMHpOBaHHE UWHTEpeca M CTPEeMJICHUS OOydYalomMXCd K HayYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYyYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
MCCJIEI0BATENBECKOTO OTHOIICHHS K OKPYKAIOIIUM SIBICHUSIM;

(GopMUpOBaHKHE HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJjbTaTa U3y4E€HHS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIB30BaHUEM (DU3UUECKHUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O pOAM (PU3UKU I Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peACTaBICHUM 0 BO3MOYHBIX cepax Oynay1iei
npoeCCUOHAILHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTrxeHne 3TUX Lened 00ecreynBaeTCsl pelieHHeM CIIEeIyIoIMX 3a1ad B
npoluecce u3yyeHus Kypca GU3NKN Ha YpOBHE CPEHEro 001Iero oopa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (HU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY M 3JIEMEHTHI aCTPO(PU3UKHU;

dbopMHpOBaHUE YMEHHI MTPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 O0BICHEHHUS
bu3nYecKuX SIBJICHUN B MPUPOJE W JUISI MPUHSITHS TPAKTUYECKUX DEIICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHON (hrU3MUeCKOit
MOJIENIbIO, 3aj/lay, MOAPAa3yMEBAIOIIUX CaMOCTOSITENIBHOE CO3AaHue (PU3NYECKON
MOJIEIM, AJEKBAaTHOM YCJIOBHUSIM 33Jlaud, B TOM 4YHUCJIE 3aJad HWHXXEHEPHOIO
XapaKkTepa;

MOHMMaHWEe (U3UYECKUX OCHOB M TMPUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLLYIO CPEy;

OBJIaJICHUE METOJIaMH CaMOCTOATENIBHOTO IUJIAHUPOBAHHUS W TMPOBEACHUS
GU3MYEeCKUX OKCMEPUMEHTOB, aHalIM3a W HUHTEpHpeTanuu  WHGOpMAIH,
OIPENENIEHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;



CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHMH HPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;

pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C (hPU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN YypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsI BBIOMpaeTcss OOYyYaIOUIUMUCS, TUIAHUPYIOUUMH TMPOJOKEHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEICIIO).

[Ipensaraemplii B mporpamMmme 1O (U3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYATbHBIX
0COOEHHOCTEN 00yYarOIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTEbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Ponb u mecto ¢u3uku B GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHune cuiibl TOKa U HAPSsHKEHUS B IIENU OCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi jgabopatopueit o Qusuke. [Ipumepsl usmepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHune nepeMeleHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOT0 TOJ YIJIOM K TOPH30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHH M UX TpaduKy.



KpuBonunenHoe  nBuKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLMAIBHOE) U MOJIHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSIOB, IEMHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl 0TCUéTa, WIUTIOCTPALUS KUHEMATHUECKUX XapaKTEepPUCTUK
JIBUKECHMUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKyM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuyenue nBukeHus Tena, OpolIeHHOro ropu30HTaNbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy MaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO Tea.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJ1a OOpaIleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJICHTHOCTh TI'PABUTALUOHHON U
WHEPTHOWU MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO M IEHUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. JBHKeHNEe HEOECHBIX Tel
U X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBHKymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKEHHSI.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTEBHOCTH.

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

CpaBHeHUE PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHWE B HHEPLMAILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydyeHne NBUXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcCTH Frp(N).

HccnenoBanre IBHKEHHSI OpycKa MO HAKJIOHHOMW IJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpameHus. [limedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KPaH, peIIETYATHIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

MMnynibe CHITBI M1 UBMEHEHNUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loreHUHMAIBHBIE W HENOTCHIMAaJIbHbIE CUIbl. [loTeHIManbHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
SHEPrus Tejia B OTHOPOJIHOM IPaBUTAIMOHHOM MoJie. [ loTeHmansHas sueprus tena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHn4eCcKkre yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECCHI: ABUKCHUE PAKET,
BOJIOMET, KONEP, MPYKUHHBIN MUCTOJET, THPOCKOI, PUTYpHOE KaTaHHWE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 3HEpTruu Telia Py COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM W MOTEHLHAIbHOW SHEPruil MpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3mepenue nmiynbca Tejia o TOPMO3HOMY ITYTH.

W3mepenune cuiibl TATH, CKOPOCTH MOJIEITTH DJIEKTPOMOOWIIS ¥ MOIIIHOCTHU CHUJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne coxpaHeHHsI UMITYJIbCA MIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue pabOThl CWIBI TPEHUSI TPU ABWIKEHHM Tejla MO HAKJIOHHOW
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddy3us. bpoyHoBckoe nBuxkeHne. XapakTep JBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temmneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETUYECKOU DHEPrUeH MOCTYNaTEIbHOIO TEIIOBOIO IBUKEHUA €€ YaCTHLL.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mopenu KpucTamIm4ecKux peeToK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEX Ty TopsSYei U XOJIOHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KAK CPEAHUE 3HAYCHUS BEJIMYUH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMonpou3BOJbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopenp wWIeanbHOTO Tra3a B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBUS PUMEHUMOCTH 3TOM MOJENN: HU3Kasl KOHIEHTPALUS YacTHUL, BHICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepegaya  kak  crmoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KoauuecTBa TemIoThl Ipu Teruionepenade. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY 7151 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJ1aHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /111 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 0oJiee XOJIOIHOTO Tea K 0ojiee HarpeToMy 6€3 KOMIIEHCAlun
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHUYecKue yCTPONCTBA M TEXHOJOTMYECKUE MPOLIECCHl: XOJIOAWIbHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIUUA MEXMOJEKYJAPHOTO B3aUMOIECUCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y nefpHas TermioTa
napooOpa3oBaHusl.

HacelllieHHble W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJTIOTHOCTH Y IABJICHHS HACBIIEHHOTO Iapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTD OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHU30TPONUS CBOMCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

Hedbopmaruu TBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(dpuimeHT MOBEpXHOCTHOTO HAaTSKEHUS.
Kansspasie saBineHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHudecknue yCTpOWCTBA W TEXHOJOTUYECKHE TMPOLECCHI:  KUAKHUE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kurnenue npu noHM>KEHHOM TaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSIKCHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIaBICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. Inexkmpuueckoe none.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, IUANEKTPUKM U MOJYNPOBOAHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyoHna.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMaNBHOCTD AJIEKTPOCTATUYECKOrO MOJiA. Pa3sHOCTh NOTEHIMAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMT Cyneprno3uliuy 3IEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[TpOBOJIHUKH B 3JIEKTPOCTATUUECKOM TOJI€. Y CIIOBUE PAaBHOBECHUS 3apsi/IOB.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapannenbHOE coenrHeHUE KOHIeHCaTOpoB. [locnenoBarenbHOE COETMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGnronenue npeBpailieHrs SHEPTUH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 31eKmpuiecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHBI M IUIONMIAJM TONEPEYHOrO CEUCHHS. Y IeIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBmina Kupxroda.

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



MONIIHOCTh 3JIEKTPUYECKOTO TOKa. TerioBass MOIIHOCTb, BbIAEsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIE PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

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

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenudeHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenoranne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TorynpoBOTHUKM. CobcTBeHHast U IpUMeCHas  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

DNeKTpUYeCcKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UcTOp, (OTOAUO, CBETOUO I, TAJIbBAaHUKA, paQUHUPOBAHUE ME/IH, BhITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOAUMOCTH METAIOB U MOJIYIPOBOIHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OHOBAJIEHTHOTO UOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C USYUEHUEM MEM 0008 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoze, nudpdysus, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAIUS, TalbBaHWKA, DJIEKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTbleé KOHCTPYKIIUK), UCTIOIb30BAaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHnmn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOJYJb. [[BHKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHu4yeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHl: MPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUMU. 3aKOH 3JIEKTPOMarHuTHOM uHAyKuuu Dapajnes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEprusi MAarHUTHOTO TIOJIS1 KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, RpAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUI U3 UX IHEPTETUUYECKOTO U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTteMaTH4eckoro wasitHuka. Ilepuos CBOOOMHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOaHHI OT COMPOTUBIICHHUSI.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHHM HUTSAHOTO U MPYKUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanne FHEPTUM B IPYKUHHOM MAasSTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
uaeanbHOM KoisiebatenbHOM KOHType. ®opmyna Tomcona. CBs3p aMILIUTY/bI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTH MEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LIE€NU CUHYCOMJAIBHOIO IIEPEMEHHOIO TOKA. PE30HAHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKue yCTPONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHHM pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHus. llomepeunble u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3alysi, HHTepdepeHuns u qudpakims.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGntonenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYIOW U
4acTOTOM KoJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3o0pakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MIEPEX0IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiye 1 paccerBaronye auH3bl. ToHkas nuH3a. DokycHoe paccTosiHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, NMPOWENIIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IVIABHBIX ~MAakKCMMyMOB IIpM NAJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAS perIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npeaomMiieHus CBETa.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300pa)KEHU B JIMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nossipusaiuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMeEpE KUIKHUX JIUH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEepeHIINN U TOISIPU3AIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crekTpa U3Iy4YEHHUs CBETOJMOAA MPHU MOMOLIM JU(PAKLIMOHHON
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynaTsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMUECKHE IMPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» porosrddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. Quzuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre (GOTOHOB MpH MEepexoie aToma ¢
OJIHOTO YPOBHS HEPTUHU HA IPYTOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpOHCTBO U NCUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACHUY.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaJANOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusgHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipobraemsl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHo# Moaenu. KBapk-TirooHHAas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 600M0a, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normomieHus 6eTa-4acTuil aTFOMHUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiagHOE U1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CIeKTpaabHbIA K1acc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3].

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpmioro B3pbeiBa. PeMKTOBOE U3TyUEHHUE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3aus CeBEpHOro MOJylIapus U SPKHUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Pu3nvecKuil MPaKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o01IeHre U cucTeMaTu3alus CoAepKaHus pa3fesioB Kypca «MexaHuKay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib GU3NIECKON Teopruu B GOPMHUPOBAHUU MPECTABICHUIN
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4ETOM COAEPKATEIBHBIX MEXIIPEAMETHBIX CBI3€M C KypcamMu MaTEMaTHKW,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPHI M MX NPOEKIMH HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW NpPUpONE, KoJieOaTeIbHBbIC
JIBW)KCHUST B JKUBOW MNPHUPOJAE, OKOJOTMYECKHE PHUCKA TPH IPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsE CTPYKTypa TBEPBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTANTMYECKON pPEeIIETKH, CIEKTPAIbHBIM aHaU3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOoJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOTO0 TOKAa, MHIYKIMOHHAs Ieyb,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaiuoNpUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
IPOEKIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJTHEYHasi Oarapesi, CIyTHUKOBBIE
MPUEMHHKH, AJIE€PHAs SHEPTETUKA U IKOJIOTUUECKUE ACTIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJIULMOHHBIM IEHHOCTSAM POCCUHUCKOrO OOIIECTBAa, PAaCUIMPEHUE KU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pead3alid OCHOBHBIX HaIIpaBJICHUIN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0O OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbL C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIEHWBATH CUTYAllMIO U MIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

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



MHTEpEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIa/IETh Hay4YHON TEPMUHOJIOTHEH, KIFOUYEBBIMHU MOHATUSMU U METOJaMU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHECHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHMS MO0 (U3NKE B TMPAKTUYECKYIO OOJIACTh
KU3HEICSATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUs1 HTHGOPMALIMK (PU3NYECKOTO COAEPKAHMS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAITMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIEHHEe Ha Ypokax (U3UKM U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeessiTh pojid ¢ y4€TOM MHEHHI Y4aCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh NMHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TIO3HABATENIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKOH padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JeJaTh OCO3HAHHBIA BBIOOpP, aApryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIIAM;



e BJIAJCTh HAaBbIKAMH TO3HABATEIbHONW peQIEeKCHH KaK OCO3HAHHUS
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYAalluH, BBIOOpa BEPHOTO
pelIeHus;

e YMEThb OILICHUBATh PUCKH U CBOECBPEMEHHO NMPUHHUMATH PEUICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U JIOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJN3€ pPe3ylIbTaToOB
TeSITEIbHOCTH;

e IIpPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IOHUMaTh 3MOLIMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

e COUMAJBHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTH  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
pasperaTh KOHQIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xonity oOyuenus B 10 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



MOHUMATh pOJdb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHON W 3TUYECKOM cdepax AesTeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
NPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (HU3MUECKONH TEOPHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (U3NUeCKUX Tell U MPOIECCOB
(sBeHUI): MHEpIMalIbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBUXKEHHE, CBOOOJIHOE MaJICHUE,
a0CoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbI, 00JIACTHM) MPUMEHUMOCTH (PU3MYECKHX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXAaHUMYECKHE IIPOLIECChl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelIeHUs,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMUYECKON HHEpruH,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHs HMIIYJbCA U MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUXKEHUS W KOHILEHTpAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), TP ITOM HCIIOIb30BAThH



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS TPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBaTh M OOBSICHATH DJEKTPUUCCKUE SBJICHHS, WCIOIb3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe€ MPAKTUYECKU Ba)KHBIE COOTHOIIEHHUS: 3aKOHbI OMa I ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJIEUCTBUS Tea ¢ 3eMIIEN BOIM3U €€ MOBEPXHOCTH, JHEPTUS YIIPYTOi
nedopManvii mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, A0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEMIOBOrO IBUTATENA; JIEKTPUUECKOE ITOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
AIEKTPOCTATUYECKOIO IMOJIs, Pa3HOCTh MOTEHLMAIOB, JJICKTPOIABHXKYILASL
cuia, CUjia TOKa, HalpsKeHUE, MOITHOCTh TOKA, JJIEKTPUUYECKass EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIJIOBOE JBM)KEHHWE YACTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JNBIKEHUE, TUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JIICKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh IOBEPXHOCTHU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI 10  pe3yJibTaTam
UCCIIEJOBAHUS;



IPOBOANTh KOCBEHHBIE H3MEpEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH ONBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: MIIIAaHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOTO  OJKCHEpHUMEHTa, MpakTUKymMa W  y4yeOHo-
UCCIIENOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM WM HESIBHO 3aJaHHOU
¢u3znyecKoil MOJeIb0: Ha OCHOBaHMM aHallM3a yCJIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
NPUMEHSATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHU MPU MCHOJB30BAaHUM MATEMaTHYECKUX METOJOB pEIEHUs 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAaHWU UMEIOIUXCS JAaHHBIX, AHATU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yibTaTOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IHMKJIA: BBICTPAaUBATh JIOTHYECKYIO
LEMOYKY PAcCCyKJICHUI C ONIOPOil HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX TPOLIECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apyOESKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JESTEIbBHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
MPUPOAOTOIb30BAHUN, & TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh pa3udHble CrOcoObl paboThl ¢ MHbOpMaIe (hU3NIecKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE



TEXHOJOTHUU JUIs TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yYMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUIAHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalHsIX, aJ€KBAaTHO OLEHUBATH BKJAJ] KaXJ0ro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKON, COLMATIBbHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJOBEKA, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHU B IPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEeM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM (DHU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasinyaTh yCIIOBUS MPUMEHUMOCTH MOJIeNeil (PU3MUYECKUX TEN U TPOLIECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Y OCHOBHBIE TMOJOKEHUS M 3aKOHBl JJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorpdekra, mepBulit 1 BTOpOM NOCTYNaThl bopa, MpUHIMIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOr0 H
MacCOBOTO YKCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacmnana);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD JJIEKTPUYECKOTO IOJISA, MMOTEHIMA 3JIEKTPOCTATHYIECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTUS
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJIICHUIA:
ANIEKTPOMArHUTHAsI MHAYKIIUS, CAMOUHIYKIIUS, pE30HAHC, UHTEep(PEepeHITUS
BOJIH, Judpakius, JTUCIEPCHUS, TOJHOE BHYTPEHHEE OTpa)kKeHHE,
doTornexrpuueckuit apdext (hotorddexr), annda- u 6eTa-pacnasl saep,
raMmma-usiaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHau3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHia;

CTPOUTH N300pakeHne, CO31aBaeMO€ MIIOCKUM 3€pKaJioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJaKTUYECKON
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl  TMOJTYYECHHOM  3aBUCHMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
UCCJIeI0BAHNUS,



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC TMIOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJYYEHHbIC PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKECHHOU
TUTIOTE3HI,

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOrO  OJKCHepUMEHTa, MpakTUKymMa W  y4eOHo-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYAOBAHMS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOM
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNud, OTBEYaIoIIMe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3UYECKUX TEOPUU
IpU  HUCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYSHHBIX
pe3yiabTaTOB;

pelath Ka4yeCTBEHHBIC 3ajadyu, TpeOyrolue NPUMEHEHHUS 3HAHUN U3
Pa3HBIX pa3leyoB Kypca (PU3MUKH, a TAK)KE UHTETpaIlui 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX-(DHU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIET0 MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAIM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIeCcCaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIOTIOIB30BAHUH, & TAKKE PA3yMHOM HCIIOJIb30BaHUU JOCTUKEHUN
HAyKW W TEXHOJOTUW JUIsi JaJbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMaNUEH (PU3UYECKOTO
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJIOTHI, IPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTath B TpyNIlE C HCIOJHEHUEM pPAa3IUYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K OyAymied npohecCuoHaIbHOM AeSTENbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiejioB U TeM
Konrpoububie IIpakTHyeckue
n/n NPOrpaMmblI Bcero
padoTshI padoThI
Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
1.1 HayuHblif MeTO1 TO3HAHUS TPUPOIBI 6
Wroro mo paszneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro TENa 5
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10
Uroro mo pazneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15
3.2 TepmonnHamuka. TeninoBble MalTuHbI 20
33 ArperatHbie cocTosiHus BeniecTBa. Da3oBwie 14 1
MIEePEXO0/IbI
Hroro mo pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIEKTPUUIECKOE TT0JIE 24
4.2 I1oCTOSIHHBIN 2JEKTPUUECKUIN TOK 24
4.3 Toxu B pa3IMyHBIX Cpeaax 6




Hroro no pazneny

Pasgen 5. PU3UNYECKUHN IPAKTUKYM

54

5.1 ®u3nyecKuil NPakTUKYM 16 16
Hroro no pazaeny 16
PeszepBHoe Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

Ne ni/m Konrpouabnbsie IIpakrnyeckue
MPOrpamMMmbl Bcero
padoTshI padoThI
Pazpnen 1. JIEKTPOAUHAMUKA
11 MaruauTtHoe nose 14
1.2 DNEeKTpOMarHuTHas MHIYKIIHS 13 1
Utoro no pazneny 27
Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJEeKTpPOMarHUTHBIC KOJICOaHUS 15
53 MexaHu4eckre 1 31eKTPOMarHuTHbIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

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

4.1 KopmyckynspHO-BOIHOBOHN Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YaCTHI]




Hroro no pazneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 ‘ DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12
Hroro no pazaeny 12
Pazzen 6. PU3HUYECKHUN MPAKTUKYM
6.1 ‘ Ou3nyYecKuil MPakKTUKYM 16 16
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIbITa 15
' NeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccoB
Uroro no pazaeny 15
PeszepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos
Ne JlaTa
o/ Tema ypoka Beero Kontpoabubie IIpakTnueckue n3yeHns
padoThI padoThbI
1 ®duszuka — pyHaaMeHTaabHas HayKa o 1
IpUpoJie
5 HayuHb1il MeTO TO3HAHUS U METOJIbI 1
UCCIeTOBaHMs (PU3MUECKUX SBICHUIN
OKCIIEpUMEHT U T€OpUs B IIPOLECCE
3 Mo3HaHus npupoabl. HabmoaeHue u 1
HKCHEPUMEHT B (PU3UKE
4 Crnioco0sbl n3mMepenus: GU3NYECKUX BETUUHH 1
5 AOGCoIt0THAs M OTHOCHUTENbHAS TIOTPEIIHOCTH 1
U3MepeHuH (PU3NUECKUX BEIUYHH
MopenupoBanue B ¢pusuke. Poib u mecto
5 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1
Hay4YHOW KapTUHBI MHpPa, B TPAKTUYECKON
JESATEIBHOCTH JIIOAEH
Mexannueckoe nBrxkeHue. Cucrema oTcyera.
7 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1
nswkenus. [Ipsimast u oOpaTHas 3agaun
MEXaHHUKH
Pannyc-BekTop MaTepualbHON TOUKH, €TO
3 MIPOEKIIMH Ha OCU KOOpAHHAT. TpaeKTopusl. 1

Ilepememenue. Cxopocts. X npoekiuu Ha
OCH KOOpJMHAT




PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHrue paBHOMEPHOTO
IIPSIMOJIMHEMHOIO JBUKCHUS

10

11

12

CrnosxeHue nepeMeIeHnii 1 CKOpOCTEH.
Pewenune 3anau

HepaBnomepHnoe auxkenue. MrooBeHHas
cKopocTh. Yckopenue. [Ipamoinuneitnoe
JBIKEHUE C TIOCTOSIHHBIM YCKOPEHUEM

I'paduyeckoe onucanue NPsIMOIUHEIHOTO
JBUKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM

13

CBobosHOe najieHue. Y CKOpeHue
CBOOOIHOTO Ta/IcHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI OT
BPEMCHH M UX rpapuKu

14

15

16

JIBu>keHue Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

KpuBonunelinoe aBuxenue. J[BrmxeHue no
OKPY’KHOCTH. YTJIOBasi U JIMHEITHAasi CKOPOCTb.
[Tepuon m wacrota. LleHTpOoCcTpeMUTEIBHOE U
MIOJIHOE YCKOPEHUE

Konrtponsnas padora no reme "Kunemaruka"

17

[IepBe1it 3akoH HproTona. MMHEpIManbHbIe
cuctemsl orcuéra. [Ipuniun
OTHOCHUTEIILHOCTH [ anmues.
HewnnepuuanbHble CUCTEMBI OTCUETA

18

Cuna. PaBHozelicTBytomas cuia. Bropoit
3axkoH Herotona. Macca




B3aumoneiicteue ten. Tperuil 3aKk0H

19 HeroTona

20 [TpunaIMn cynepno3uruu cuil. Pemenue
3aJla4 Ha MPUMEHEHHE 3aKOHOB HbroTOoHA
3aKOH BCEMUPHOTO TATOTEHUSI.

21 DKBHUBAJICHTHOCTh I'PABUTAIMOHHON 1
WHEPTHOU MaccChl

99 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
MaJeHUs
JIBm>KeHHE HEOCCHBIX TET U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYecKasi CKopocThb. 3akoHbI Kerutepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipuposa v BUIIBI CHJT TPEHHUSL.

25 JIBrKeHUE B )KUJKOCTHU U Ta3e C yYETOM
CHJIBI CONTPOTUBIICHUS CPEJIbI

26 JaBnenue. ['uapocraTuyeckoe 1aBjICHUE.
Cuna Apxumena

97 AbcomtotHO TBepaoe Teno. [locTynatensHoe
Y BpalaTeIbHOE JIBIKEHUE TBEPIOTO Tela

)8 MOMEHT CHJIBl OTHOCUTENHHO OCH BpPAIICHHUS.
[Tireuo cunbl
CrnosxeHue CHJI, IPUIIOKESHHBIX K TBEPIOMY

29 teny. LleHTp TsbkecTn Tena. Y cinoBus
paBHOBECHSI TBEPAOTO Tena. BHIbI
paBHOBECHS

30 Pemrenne 3agau




31

KonrponsHas pabora o teme "/lnnamuka.
Cratuka TBepaoro tena'"

32

NMinynsc MmaTepualbHONM TOYKH, CUCTEMBI
MarepuaibHbIX TO4eK. LIeHTp Macc cucreMsl
MaTepHualbHBIX TOUEK. Teopema 0 JBUKEHUH
LIEHTPA Macc

33

34

35

HMmynibe CHIIBI M U3MEHEHHME HMITYJIbCA TEla.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUKEHUE

MomeHT HMITYJIbCa MaTepHaHBHOﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/Ie 0 COXpaHCHHUHU MOMCHTA
HUMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

Pemenue 3agau

36

37

38

Pabora cuiibl Ha MajIOM U Ha KOHEYHOM
nepemerneHnn. I'padguueckoe npeacraBieHne
paboThl CHITbl. MOIIHOCTD CHJTBI

Kunernueckas sneprus. Teopema 00
M3MEHEHUU KMHETUYECKOU DHEPIUU
MaTepuaabHON TOYKH

IToreHumanbHbIe U HEIOTEHIIUAIBLHBIE CUIIBI.

ITorenumaneHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTh

39

Tpetbs kKocMuueckast ckopocTb. CBs3b
paboThI HEMOTEHIHATIBHBIX CUII C
U3MEHEHUEM MEXAHUYECKOHN dHEpPTun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUUYECKOHN HEPTUn




Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBuenue bepHynum 11 uaeanbHON
KHUJKOCTU

41 KonrtponsHas padora mo teme "3akoHbI
COXPAaHEHHUs B MEXaHUKe"
PazBuTune npeacraBieHuii 0 npupoie

42 TerioTel. OcHOBHBIE ToJ0KeHusT MKT.
Huddyszus. BpoyHoBckoe nBHKEHHE
CtpoeHue ra3000pa3HbIX, KHUIKHX U TBEPIbIX

43 Ten. XapakTep ABUKECHHS U B3aUMOJICHCTBHS
YacTHUII BEUIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 Konnuecto Bemectsa. [locrostHHas
ABorajzipo

45 Temneparypa. TemoBoe paBHoBecue. Ikana
Henscus

46 Pemenue 3amau

47 WNneanbueiii ras. I'a3oBbie 3aKOHEI

48 VYpasaenune MenaeneeBa-Knaneiipona.
Pemenne 3anau

49 AbGcomoTHas Temiieparypa. 3akoH JlanpToHa

50 W3omporeccs! B uaeanbHOM rase ¢
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npescTaBiIeHUE N30MPOLIECCOB:
n30TepMa, U30X0pa, n3obapa

52 OcnoBHoe ypaBaenne MKT

53 Pemenue 3amau




54

CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO CPEIHEH
KUHETHYECKOW SHEPTUeil MOCTYIaTeIbHOTO
TEIJIOBOTO JIBHKECHHS €€ YaCTHII

55

O0001IeHYE ¥ cUCTEMATU3ALMU 3HAHUI 1O
Teme "OcuoBsl MKT"

56

57

58

59

Kontponbnas padota o Teme "OCHOBBI
MKT"

TepmoauHamMuueckas cuctema. 3ajaHue
BHEIIHUX ycnoBuid 1uist T/ cucremsl.
Breminue u BHyTpeHHUE TapaMeTpPhbI.
[TapameTpsl T/l cuctemMbl Kak cpeHue
3HAYEHUsI BEJIMYMH, ONMCHIBAIOIIUX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

Hynesoe Hauasio TepMOgMHAMUKH.
CamonpounzBomabHas penakcanus T/
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

Mogenp uaeaibHOIo raza B TCPMOANHAMUKE.
YcaoBus MMPUMCHUMOCTHU 3TON MOAEIU

60

61

62

VYpaBuenne MeHneneena-Kianepona u
BBIPa)KCHME JIJIS1 BHYTPEHHEN SHEPTUU

Bripaxkenue nmst BHyTpeHHEH SHEprun
OJHOATOMHOI'0 HAEaJIbLHOIO rasa.
KBasucrarnueckue 1 HECTaTHYECKIE
MIPOIIECCHI

DnemMeHTapHas padoTa B TEPMOJAMHAMUKE.
Brruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme




Terutonepenaya Kak criocod M3MEHEHUS

63 BHyTpeHHel 3Hepruu T]I cucremsl 6e3
COBEPIIICHUSI pabOTHI

64 KoHnBek1usi, TerionpoBOAHOCTh, H3IYICHUE
KomnunuectBo Temiorel. TennoéMKOCTh Tea.

65 VY nenbHas ¥ MOJIIpHAs TEIIIOEMKOCTH
BEIIECTBA. Y IebHAs TEIJI0Ta CrOpaHUs
TOILIMBA

66 Pacuér xonuuecTBa TEMIOTHI ITpU
TerIonepenaye

67 [TonsTre 06 aqnabarHom npouecce. [lepBorit
3aKOH TEPMOJMHAMHKHU
KomuyecTBO TEmIOTH 1 paboTa KaKk MephbI

68 M3MEHEeHHs BHyTpeHHel sneprun T/
CHUCTEMBI
Bropoii 3akoH TepMOAUHAMUKH IS

69 PaBHOBECHBIX U HEPABHOBECHBIX MTPOIIECCOB.
HeoOpaTuMocTs IpUpOTHBIX MPOIECCOB

70 [TpuHIMIIBI AEHCTBUS TEIJIOBBIX MAIIVH.
KII

71 Makcumansnoe 3nauenue KII. [{ukn Kapuo

12 Pemenue 3amau
DKOJIOTHYECKHE aCIEKTHI UCITOIb30BaAHUS

73 TEIJIOBBIX JIBUTAaTelel. TemioBoe
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl

74 Pemenue 3amau

75 O0o001IeHrEe U CHCTEMATH3alKs 3HAHUH 110

teme "Tepmoaunamuka. TemioBbie MamvHb"




76

KonrponsHas pabora o Teme
"Tepmonunamuka. TenaoBble MalIuHbI"

7

78

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u kunenue. Y nenpHas TEIIOTa
napoodpa3zoBaHus

HacbliieHHbIe 1 HEHACHIILEHHbIE Mapbl.
KayecTBeHHast 3aBUCUMOCTb IUNIOTHOCTHU U
JIaBJICHUS HACBIILIEHHOTO Iapa OT
TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BbEMa
HACBIIIEHHOT0 Napa. 3aBUCUMOCTb
TEMIIEPATypbl KUIIEHUS OT JaBJICHUS B
KHUJIKOCTH

79

80

Brnaxxnocts Bo3myxa. AGCONIOTHAS U
OTHOCUTEJIbHAS BIIAYKHOCTh

Pemenue 3agau

81

TBépaoe Teno. Kpucramimueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpUCTAJIJIOB

82

83

84

[InaBnenue u xpucraumsanus. Y qenbHas
terioTta miasneHus. Cyomumanus
Hedopmaruu TBEpaOTO Tena. Pactsokenue u
cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmarmii

TenoBoe pacIIMpeHne KUIKOCTEN U
TBEPBIX T€J. AHTAPMOHU3M TEIIOBBIX
KoJeOaHuil 4acTHUIl BEIIeCTBa

85

[IpeoOpa3oBanue sHEPrUM B Pa3z0oBbIX
nepexoax




86

YpaBHEHHE TEIJIOBOTO OamaHca

87

88

Pemrenue 3amau

IToBepxHOCTHOE HaTsKkeHue. KanwispHsle
siBJIeHUsI. J{aBieHue 1oy MCKpUBJIECHHOM
MOBEPXHOCTHIO KUJIKOCTH. Dopmyia
Jlannaca

89

O000111eH1E U CUCTEMATH3aIMsl 3HAHUN 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®dazoBble epexo b

90

91

92

Kontponbnas padota o teme "Arperatasie
cocTosiHus BemiecTBa. @a3oBble nepexobl”

DJIeKTpU3alus Tell U €€ MPOsBICHUS.
DnekTpuyeckuit 3apsii. /IBa Buaa
AIEKTPUYECKUX 3apsaoB. [IpoBogHuKH,
JUAJICKTPUKU Y TIOJTYITPOBOTHUKH

OneMeHTapHBIN AEKTPUIECKUH 3apsil. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3apsia

93

B3anmoneiicteue 3apsanoB. Toueunbie
3apsabl. 3akoH Kynona

94

95

Pemenue 3agau

Dnektpuueckoe none. Ero neiictBue Ha
AJIEKTPUYECKUE 3apSAbl

96

Hanpsk€HHOCTD 3JIEKTPUYECKOTO TOJIS.
[TpoOneIit 3apsa. JInaum HaMPsHKEHHOCTH
anekTpuyeckoro nosst. OgHOPOIHOE
AJIEKTPUYECKOE T0JIE

97

HOTGHI_[I/IaJ'II)HOCTI) SJICKTPOCTATUICCKOI'O
nonst. PasHocTh IMMOTCHIIMAJIOB U HAITPSKCHUC




[TorenmansHas 3HEPTHS 3apAa B

98 3JIEKTpoCcTaTHUecKoM rose. [lorenmman
ANEKTPOCTATUYECKOTO MO
CBsi3b HANPSHKEHHOCTHU TIOJISL U PA3HOCTH

99 MOTEHIIUAJIOB [Tl SJICKTPOCTATHYECKOTO
OJIS

100 [IpuHIMI Cyneprno3uIUM SJIEKTPUUECKUX
osiei

101 Pewenue 3amay

102 [Tone Toueunoro 3apsna. [losie paBHOMEPHO
3apsHKEHHOU Cephl
[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsKEHHOMN
0ECKOHEUHOM! TUIOCKOCTH

104 [TpoBOAHMKH B 3NIEKTPOCTATUIECKOM TIOJIE.
YcnoBue paBHOBECHS 3apsIOB

105 JIVMBIIEKTPUKH | TTOTYIIPOBOTHUKH B
AIIEKTPOCTATUIECKOM TI0JIE
Kongencarop. DneKTpo€MKOCTh

106 KOHJICHCATOPa. DICKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa

107 [TapannenpHOE cOEIMHEHNE KOHAEHCATOPOB

108 ITocnemoBaTelbHOE COETMHEHNE
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

110 Pemenne 3amay

111 JIBr>keHue 3apsKEHHOM YacCTULIBI B

OAHOPOJHOM JJICKTPHUYCCKOM I10JI€




112

Pemenue 3agau

O060011IeHre ¥ cucTeMaTH3alus 3HaHUH 110

113 " "
TeMe "DIEeKTpUUYECKoe MoJie

114 KonTponbhas pabora no teme
"DnekTpuueckoe nosie"
Cuia Toka. [TocTossHHBIN TOK. Y ClIOBUS

115 CYILIECTBOBAHUS MOCTOSHHOTO
ANEKTPUYECKOTO TOKa

116 Wcrtounuku Toka. Hanpsixenne u 3/1C

117 3akoH OMa Uil y4acTKa LIETIH.
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCHUMOCTbH COMPOTUBIICHUS OJHOPOIHOTO

118 IIPOBOJIHMKA OT €0 JUIMHBI U IIJIOIIAN
MOTIEPEUHOTO CEYCHUS

119 VY nenpHOE COMPOTUBIICHHUE BEIIECTBA.
Pemenue 3agau

120 [TocnenoBarensHOE, MapaiebHOE,
CMENIaHHOE COEIMHEHUE ITPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX
uenei. [IpaBuna Kupxroda

122 Pemenue 3amau

123 PaGora anekrpudeckoro Toka. 3akoH Jxoys
—Jlenna

124 Pemenue 3amay

125 MomHoCTh 37eKTpuYecKoro Toka. Temnopas
MOIIIHOCTb, BBIJENsIEMAsi HA PE3UCTOPE

126 Pemenue 3amay




O/1C 1 BHyTpEeHHEE CONPOTUBIICHUE

127 1
HCTOYHMKA TOKA

128 3axoH OMa 11 TOJIHOM (3aMKHYTO) 1
JIEKTPUYECKOM LEIN

129 Pemenue 3amau 1

130 MOUIHOCTh UCTOYHHUKA TOKA 1

131 KopoTtkoe 3ambikanmne 1

132 Konznencarop B Lienu nocTosIHHOIO TOKa 1

133 Pewenue 3amau 1
Pemenue 3anau no teme "llocrostHHBIN

134 1
AJIEKTPUYECKUM TOK"
Pemenue 3anau no teme "llocrostHHBIN

135 1
ANEKTpUYECKUH TOK"

136 Pemenue 3anaq no teme "llocrostHHBIN 1
ANEKTPUYECKUH TOK"

137 O0600611eHre U cucTeMaTU3alus 3HaHUu# 110 1
teMe "[1oCTOSHHBIN 2IeKTpUUECKU TOK"

138 Kontponbnas padota nmo teme "IlocTossHHBIN 1
ANEKTpUYECKUi TOK"
DneKTpudecKas IpOBOJUMOCTD PA3IMYHbBIX

139 BELIECTB. DJIEKTPUUECKUI TOK B METaJlIax. 1
CBepxnpoBOIMMOCTb
DNeKTpUUECKUN TOK B pacTBOpax U

acIiaBax JeKTposnToB. 3akoHbl Dapaes

140 3 o 1
JUISL IIEKTPOJIN3a

141 DnexTpuueckuit Tok B razax. [lmazma 1




142

DneKTpUUecKUil TOK B BakyyMe. BakyymHble
PUOOPHI

143
144

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

[TonynpoBoIHUKOBBIE TPUOOPHI

145

146

@uU3NYECKU IPAKTUKYM 110 TEME
"M3mMepeHue cuiibl TOKA U HANIPSKEHUS B
LETH TOCTOSTHHOTO TOKA IPH TOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
pubopoB" unu "3HaKOMCTBO ¢ IUPPOBOIt
nabopartopueii o ¢puzuke. [Tpumepsl
u3MepeHus: GU3NYECKUX BETUYUH MIPH
MTOMOIIY KOMITbIOTEPHBIX JaTYUKOB"

®uznueckuil NpakTUKyM 1o teme "M3yuenue
HEPaBHOMEPHOTI'O IBUKEHHUS C LIETIbIO
OIIpeZeNIEHUsI MTHOBEHHOU ckopocTu"

147

148

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JBHKCHHUH 110 HAKIIOHHOH INIOCKOCTH" HIIN
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHHU MIPU PABHOYCKOPEHHOM JABUXKEHUU"

@u3nYeCcKUil IPAKTUKYM IO TEME
"3MepeHne yCKOpeHHsi CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUS Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

149

®u3nyeckuil NpakTUKyM 1o teme "M3yuenne
JBUKEHMSI TeJla 110 OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOJYJIK0 CKOPOCTBIO" MITH
"UccnenoBanue 3aBUCUMOCTH MIEpUOJA




oOpareHus KOHUIECKOT0 MasiTHUKA OT €ro
napameTpoB"

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOLIEH CUIIBI ITPU
JBIKEHUH OpycKa 10 HaKJIOHHOU
mwockoctu" win "lIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JIBUKEHUs OpycKa
10 HAKJIOHHOM IJIOCKOCTH Ha 3a/1aHHOE
paccTostHue OT ero Macchl”

151

152

@uU3NYECKU IPAKTUKYM 110 TEME
"UccmenoBanye 3aBUCUMOCTH CHUI
YOPYrOCTH, BOSHUKAIOIINUX B MIPYKUHE U
pPE3MHOBOM 00pa3siie, oT ux aepopmanun"
nnu "M3ydeHne NBUKEHUS CUCTEMBI TeEl,
CBA3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
JIETKHH OJIOK"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue kodpduimenTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 puireHTa
3apucumocT FTp(N)" mnu "MccnenoBanue
JBUKEHMsI OpyCKa 110 HaKJIOHHOM TIOCKOCTH
C mepeMeHHbIM KOA(h(HULIMEHTOM TpeHHs "
iy "M3ydeHne IBUKEHHS Tpy3a Ha Bajy C
TpeHueM"

153

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ycIoBUN paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BpaleHus"
nmy "KoHCcTpynpoBaHye KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue




YCTOWUYUBOCTHU TBEPJOTO TENA, UMEIOIIETO
Ionaas onops"

154

155

156

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue umimynbca Tejia o TOpPMO3HOMY
nytu" win "M3mepenne cuibl TSIru, CKOpOCTH
MOJIENIN SIIEKTPOMOOHIISE 1 MOIITHOCTH CHJIBI
Tsru" uiu "CpaBHEHHE U3MEHEHHUS UMITYJIbCa
TeJla C UMIYJIbCOM CUJIBI" WIIH
"HccenenoBanue cCOXpaHeHUs UMITyJbCca IIPU
ynpyrom Bzaumojenctsun" uin "M3mepenune

KMHETUYECKOM YHEPTUU Tella 10 TOPMO3HOMY
"

yTH
®uznueckuil NpakTUKyM 1o teme "M3yuenue
M30TEPMHUECKOro Ipolecca (PeKOMEHI0BaHO
UCTOJIb30BaHue U(POBOIt TabopaTopun)"
unu "M3ydeHne u30XopHOro nporecca’ uiu
"N3yuenue nzobapHOTro mporecca’ win
"IIpoBepka ypaBHEHUs cOCTOSSHUSA"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue yaenpHON TEIIOEMKOCTU " U
"UccnenoBanue mpoliiecca OCThIBAaHUS
BemiecTsa" win "HccienoBanue agnabaTHOTO
npouecca" unu "M3ydenne B3auMOoCBSI3H
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJEICTBUS U TEMIIEPATYPHI KUIIEHUS
JKUIKocTen"

157

®usnueckuil NpakTUKyM 1o Teme "M3yuenne
3aKOHOMEPHOCTEN UCIIapeHUs KUAKOCTEN"
nmy "M3MepeHue yenbHON TeIIOThI




158

I1aByieHus Jabpaa" win "M3ydeHue cBONCTB
HACBHILEHHBIX MapoB" win "M3mepenue
a0COIOTHOM BJIQKHOCTH BO3/lyXa M OLIEHKA
Macchl mapoB B nomeniennn". Mamepenue
ko3¢ duULIreHTa TOBEPXHOCTHOT'O HATSHKCHHUSI

@uU3NYECKU IPAKTUKYM 110 TEME
"HaGmtoienre npeBpanieHust SHEPTUn
3apsHKEHHOTO KOHAEHCATOpa B IHEPTHIO
n3inydeHus ceeroanoaa’ wiu "M3zyuenue
MPOTEKAaHUS TOKA B IIETH, COJEpIKaIIe
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHIMATIOB (HAIIPSLKEHUS) TIpU
I1OCJIEZI0BATEILHOM COEITUHEHUHT
KOHJIEHCaTOpoB"

159

Du3nUeCcKuil IPAKTUKYM I10 TEME
"HccnegoBadne CMENIAaHHOIO COEMNHEHUS
pesuctopoB" unu "M3Mepenue yinenbpHOoro
COIIPOTHBIIEHUS IPOBOIHUKOB'" WK
"HccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HAMPsDKEHUs [T JIaMIThl HAaKaTUBaHUs"

160

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenune snextponusa" uim
"N3mepenue 3apsaa 0THOBAJIEHTHOTO HOHA"
nin "UccienoBanue 3aBUCUMOCTH
COIIPOTHBIIEHUS TEPMOPE3UCTOPA OT
TeMneparypsl” win "CHATHE BOJIBT-
aMIIEpPHOI XapaKTEepUCTUKU auoja"




161

PesepBHeIil ypok. O600ICHHE 1
CHCTEMaTH3allus 3HAHHI TI0 TeMe
"KunemaTtuka"

162

PesepBHelit ypok. O000IICHHE 1
cHCTEMaTHU3allUs 3HAHHI 110 TeMe
"Tunamuxa"

163

164

165

PesepBubIil ypok. O60011IeHIE 1
cucTeMaTtu3aius 3Hanui no teme "CraTuka
TBepOoro Tena"

PesepBHrlit ypok. O60011eHNE 1
CHCTEMAaTH3alysI 3HaHUH 110 TeMe ""3aKOHEBI
COXpaHEHUs B MEXaHUKe"

PesepBHrlit ypok. O60011eHNE 1
cucTeMatu3anus 3HaHUH 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUUECKOU TeOpHH"

166

PesepubIiil ypok. O6006111eHIE 1
cHCTeMaTH3alus 3HaHUH 110 TEME
"TepmonnHamuka. TenaoBsle MalIMHbI"

167

PesepBHblil ypok. O6006111eHNE U
CUCTEeMaTH3alysl 3HaHUH 110 TeMe
"ArperaTtHble cocTosiHUS BelecTBa. da3oBbie
nepexoanr”

168

169

PesepBHrIit ypok. O6001IeHNE 1
cucreMarul3anuia 3HAHUHI 10 TEME
"Onektpuueckoe noie"

PesepBHrIit ypok. O6001IeHNHE 1

CUCTEMAaTH3alysl 3HaHUM 110 TeEMe
"TIoCTOSIHHBIN IEKTPUUECKUI TOK"




PesepBHeIil ypok. O600ICHHE 1

170 cucreMaru3anus 3HaHui 1o teme "Toku B 1
pa3IM4HbIX cpenax”
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

BSaHMOHCﬁCTBHe IIOCTOSAHHBIX MAaroHuToB U
ITPOBOJHUKOB C TOKOM. MarHMTHOE TIOJIE.
['mnore3a Ammepa

Bekrop MaruutHOM nHAYKIuu. [IpuHimn
CYINEpIIO3ULIMY MarHUTHBIX NoJel. JInnuu
MarHuTHON MHIYKIIUH

MarsuTHoO€ 1oJjie MPOBOJHUKA ¢ TOKOM. OmbIT
Opcrena

Cuna Amnepa, €€ HanpaBJieHUE U MOAYIb

Pemenue 3agau

[IpumeHeHne 3akoHa AMIiepa.
DneKTpOu3MepUTENbHbIE TPUOOPHI

Cuna Jlopennia, e€ HanpaBIeHUE U MOJTYJIb.
JIBr>keHue 3apsiKEHHOM YacTHUILIBI B
OJIHOPOJIHOM MarHUTHOM I10JI€

Pemenue 3agau

10

Pa6ota cunel Jlopentia

Pemenue 3agau

11

Mar»uTtHoe 10JI€ B BELIECTBE.
deppOMarHeTUKy, napa- U JMaMarHeTUKU

12

OcHoBHbIE CBOWCTBA (heppOMarHeTUKOB.
[Ipumenenue peppomMarHeTUKOB




13

Pertennie 3agau mo reme "MarauTtHoe 1ose"

14 Pemenue 3amay mo reme "Maraurtsoe 1oie"”

15 SIBNEHHE NEKTPOMArHUTHOW WHIYKIIHH. 1
[ToTok BekTOpa MAarHUTHON MHIYKIIMH

16 OC unaykuuu 1

17 3aKOH 3JICKTPOMarHuTHOM MHIYKIIUU 1
®apanes

18 Buxpesoe anexrpuueckoe nozie. Toku Dyko 1

19 O/J1C uHAYKIMH B ABMKYLIUXCS IPOBOJHUKAX 1

20 Pemenue 3amgau 1

21 [IpaBuio Jlenma 1

29 NunyktuBHOCTH. KaTymka MHIYKTHBHOCTH B 1
LIENHN MOCTOSIHHOT'O TOKa

23 Asnenue camonnaykiuu. IC 1
CaMOWHTYKIIHH

24 DHeprus MarHUTHOTO TOJIS KaTYIIKU C 1
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemenue 3amgau 1

26 O06o001IeHrEe U CHCTEMATH3aKs 3HAHUH 110 1
Teme "DnekTpoarnHamMuKa"

97 KonTponbHas pabota mo Teme 1
"OnexTpoaguHamuka'

28 Konebarenpuas cucrema. CBOOOIHEIC 1
KoJiebanus1. ['apMoHnYecKre KoaeOaHus

29 KunemaTnueckoe u TMHAMUYECKOE OIKMCAHUE 1

K0J1€0aTeNbHbBIX IBHKEHUIH




DHepreTudeckoe onucanue. BeiBoj
JTUHAMHYECKOTO OIMMCAHUS TAPMOHHYCCKHUX

30 KOJIeOaHUH U3 UX IHEPTreTUYECKOTO U
KHHEMATHYECKOT'O OIMHCAHUS

31 Awmmuntyna u ¢aza xonedanuit
[Tepuon u yactora konebanuit. [lepuon
MAaJIBIX CBOOOIHBIX KOIeOaHui

32 MareMaruueckoro mastHuka. [lepuon
CBOOO/HBIX KOJIEOaHU PY>KUHHOTO
MasiITHUKA

33 3aryxaromue Konedanus. BeiHyx1eHHBIE
xonebanus. Pe3onanc

34 ABTOKOIE0aHU

35 Pemenue 3amgau

36 VYpoxk-koHpepenuus "MexaHnueckue
KoJe0aHusl B My3bIKAJIbHBIX HHCTPyMeHTax"

37 O06o001IeHye B cucTeMaTH3aIys 3HAaHUH 110
teme "Mexanndeckue kojieoanus"

38 DNeKTPOMArHUTHHIE KOJEOAHHUS.
KonebartenbHbIil KOHTYD
®opmyna Tomcona. CBsI3b aMIUTUTYIbI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHCHHS SHEPTUHU B UICATHHOM
KoJ1e0aTeIbHOM KOHTYpE
3aryxarlue MIeKTPOMArHuTHbIC KOIeOaHusl.

41 BeIHYX/1€HHBIE 2IEKTPOMATHUTHBIE

KOJIeOaHus




IIepemeHnHBII TOK. Pe3ucTop u KoOHIEeHcaTop B

42 LMY TIePEMEHHOr0 TOKa

43 Karymika vHIyKTHBHOCTH B TSN
MEPEMEHHOTO TOKa

44 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEMEHHOT0 TOKa
MOo1mHOCTh IEPEMEHHOT0O TOKA.

45 AMIUIUTYAHOE U IEHCTBYIOIIEee 3HAUCHUE
CHJIBI TOKA U HATPSKEHUS

46 Pe3oHaHC B 351eKTpUYeCKOH 1eTH

47 Pewenue 3amau
Wneansubrif Tpanchopmatop. [Iponssoactso,

48 nepeaayda u moTpeOIeHue AIEKTPUIECKON
SHEPTUU
DKOJIOTUYECKHE PUCKH TIPU TIPOU3BOJICTBE

49 aneKkTposHeprun. KynbpTypa ucronbp30BaHus
AIEKTPOIHEPTHH B MIOBCETHEBHON KU3HU

50 Pemenue 3amau

o1 Pemenne 3anau

59 O06o0011eHre U cucTeMaTu3alys 3HaHuH 10
Teme "DJeKTpOMarHuTHbIe KojebaHus"

53 MexaHnuecKkre BOJHBI. XapaKTepUCTUKH
MEXaHHYECKUX BOJH

54 CBoiicTBa MEXaHHMYECKUX BOJTH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Wndpazsyk u ynprpassyk. lllymoBoe

3arpsI3HEHUE OKPYKAIOIIEH CpeJibl




57

Pemenue 3agau

58

59

BHGKTPOMaFHI/ITHBIe BOJIHBI. HSHY‘IGHI/IC
QJICKTPOMArdMTHBIX BOJIH

DHeprus JIEKTPOMarHuTHbIX BOJIH. CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH

60

[IIxana 31€eKTpOMarHUTHBIX BOJIH.
[IpumeHeHue 1eKTPOMarHuTHBIX BOJIH B
TEXHHUKE U OBITY

61

62

63

[IpuHUHMIIBI paIUOCBSA3U U TEIICBUICHHUS.
Panuonokanus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
Kontponbnas padota nmo teme "Kosebanus u
BOJIHBI"

Caert. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHHsI CBETa

64

65

66

67

Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO PaclpoCTpaHEeHUsI CBETa

Ortpaxenue ceera. [lnockoe 3epkaio.
Codepuueckoe 3epkaio

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCUTEIBbHBIN MOKa3aTeb MPEIOMIICHUS.
[TonHoe BHyTpeHHEE OTpaKEHUE.
[IpenenbHbIN yroa NOTHOTO BHYTPEHHETO
OTpaXKEHUS

Pemenne 3aaa4 Ha IPUMCHCHUEC 3aKOHOB
OTpaXXCHUA U IMPCIIOMJICHUA CBCTA

68

Xon nydeit B mpusMe. Jlucnepens cBera.
CnoxHbIN cocTaB Oeroro csera. I[Ber




JInH3bl. @OKYCHOE PACCTOSIHUE U ONITHYECKAs

69
CHJIa JIMH3BI

70 [TocTpoenne n300paKeHI B TMH3AX U UX
cUCTEMax. YBEJIMYECHUE JIMH3bI
Pemenue 3a1a4 Ha oCTpoeHHe

71 M300pakeHUH, MOTy4aeMbIX C IIOMOIIBIO
JIUH3

72 I'ma3 kak ontuyeckas cucrema

73 Pemenwue 3anau. [Ipenensr MpUMEHHMOCTH
r€OMETPUYECKOMN ONTUKH

74 CkopocTb cBeTa ¥ METOJIbI €€ U3MEPEHUS

75 Hucnepcus cera

76 Nutepdepennus ceera

77 KorepeHTHbIE HCTOUHUKH. Y CIIOBHS
HAOJTI0ICHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [IpumeHeHne uHTEpHEpeHIUN

80 Judpakmus ceeTa

81 JudpakimonHas pemeéTka. Y cioBue
HaOII0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemenne 3amay

83 [TonepeunocTs cBeTOBBIX BOJIH. [lonspuzanus
CBeTa

84 Pemenue 3amay

85 CBeToBBI€ ABIIEHUS B IPUPOJIE

86 O06o011eHne U cucTeMaTu3alys 3HaHUH 110

Tteme "OnoTuka"




87 KonTponbnas padora o teme «OnTuka» 1
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKHU. 3aKOHBI 3JICKTPOJUHAMUKH U 1
MPUHITUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnennaibHON TEOPUHN 1
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeobpaszoBanus Jlopenna. Ycinosue

90 NPpUIMHHOCTH. OTHOCUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U
COKpAIIeHHE JTMHbI

01 DHEPrust U UMITYJIEC PEISITUBUCTCKON 1
YaCTHUIIbI

92 CBsI3b Macchl C SHEPruel ¥ UMITYJIHCOM 1
PENSATUBUCTCKOMN YaCTUIIBI. DHEPTHSI TOKOS

93 PaBHOBECHOE TEMIOBOE U3ITyUeHHE 1

94 3akoH cMeleHus BuHa 1

95 ['mnoreza M. Ilnanka o kBanTax. ®oTOHBI 1

96 DHeprust ¥ UMITYIIbC POTOHA 1

97 ®otorddext. OnbiTol A. I'. Cronerosa. 1
3akoHsbl hoTorddexTa

08 VYpaBHenue DiiHiTeitHa U1 GoTodPdexTa. 1
"Kpacnas rpanuna” pororddexra

99 JHasnenue ceera. OnbiTel I1. H. JIeOenena

100 BoiHoOBEIE CBOMCTBA YaCTHII
Bounnsl ne bponind. [Inuna BosHbl ne bpoins

101 1 pa3Mepbl 00JIACTH JIOKATH3AIUU 1

JBIDKYIIICHCS YaCTUIIBI




102 KopnyckynspHo-BOIHOBOM Ayain3m

103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIAX
Crennuka u3mMepeHuit B MUKPOMUPE.

104 CooTHoIIeHUs HEOIPeAeIEHHOCTEH
I'eitzenbepra

105 Pemenwue rpaduueckux 3agau

106 Pemenue pacuéTHbBIX 33124

107 Kontposnbnas padota mo temam: "OCHOBBI
CTQO", "KopryckyasipHO-BOJTHOBOM Tyanu3m"

108 OMBITHI 110 UCCIICIOBAHUIO CTPOSHUS aToMa.
[TnanerapHas mozaens atroma Pesepdopra

109 [Tocrynater bopa

110 Buasl cnektpoB. CriekTp ypoOBHEH SHEPruu
aToMa BOJIOpoja

111 CrioHTaHHOE ¥ BBIHYKJCHHOE U3Ty4YCHHE
CBeTa

112 Jlazep
Hyxnonnas monens sigpa ['elizenoepra-

113 NBanenko. 3apsi 1 MacCOBOE YUCIIO sAJIpa.
H3oTtonsl. PagnoakTHBHOCTD
3aKoH paJiM0aKTUBHOTO pacnaaa. CBoicTBa

114 MOHHU3UPYIOUIETO U3TyYeHUs. Brnusnue
PaJIMOAKTUBHOCTH HA KUBBIC OPTaHH3MBI.
Jlozumerpust
DHeprus CBA3HM HYKJIOHOB B sifipe. SnepHbie

115 cwibl. [ledext maccel siapa. SAnepHbie
peakuuu. Snepusie peakTopsl. [IpobnemMsr
YIPaBISIEMOTO TEPMOSICPHOTO CUHTE3A.




DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHON
SHEpPIreTUKU

116

MeTobl perucTpaluuy U UCCIeA0BaHUs
3JIEMEHTApHbIX YacTull. @yHIaMEHTAJIbHbIE
B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenue o CtanaapTHOM
Mozenu. KBapk-rirooHHas MOEIb alpOHOB

117

118

119

®usuka 3a npenesnamu CTaHIapTHON MOJEIH.
TémHas Marepus U TEMHas SHEPIHUsl.
EnuncTBO DM3ndeckoit KapTHHBI MUpa

OTansl Pa3sBUTHUA aCTPOHOMUU. 3HaucHHUE
ACTpOHOMUH

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTS
0OBSICHEHHS IPUPOABI KOCMUUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKHUX
HCCIeIOBaHU M

120

COBpCMeHHI)Ie OIITUYCCKUEC TCICCKOIIBI,
PaaruOTCICCKOIII, BHC&TMOC(l)epHaH
ACTPOHOMUA

121

122

123

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, sipKue
3B63JII)I, IIJIaHETHhI, UX BUIUMOC IBUKCHUC

Conneunas cucteMa. Connie. ConHeuHas
akTUBHOCTb. McTounuk sHepruun CosHia u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Jlnarpamma "creKTpajabHbIM KJlacc —
CBETUMOCTB"

124

3Be31bI II1aBHOU ITOCIIEA0BATEILHOCTH




125

Buytpennee crpoenue 38€31. CoBpeMeHHbIE
IIPENICTABICHUS O IIPOUCXOXKICHUH U
sposrony CosHIa U 3BE€37. OTallbl )KU3HU
3BE3]T

126

Muneunsiii [1yte — Hama ['anaktuka. Tunsl
raJlakTuk. YEpHbIE ABIPBI B s/Ipax rajJakTHK

127

128

Bcenennas. Pacupenue Beenennoid. 3akoH
Xab6uma. Teopust bonbioro B3pbIBa.
PennkroBoe uznyuenue

MacmrabHas cTpyktypa Beenennoii.
Meraranaktuka

129

Hepeménnsie npobieMbl acTpOHOMUUT

130

Ou3nyecKkuil MPakTUKyM IO TeMe
"WccmemoBaHue MarHUTHOTO ITOJIS
MOCTOSHHBLIX MarHuToB" niu "Hcciaenosanue
CBOMCTB (heppOMarHeTuKoB" Uiu
"NccnemoBanue NeiCTBUS MOCTOSIHHOTO
Mar"ura Ha paMKy ¢ TOKOM"

131

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepenue cunbl Amrepa" wiu "M3yuenue
3aBUCHUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
i "OnpeneneHne MarHUTHON MHIYKIIMKY Ha
OCHOBE U3MepeHHUs cuibl Amnepa”

132

Pu3nYeCcKUil IPAKTUKYM IO TEME
"UccnenoBanue sIBJIECHUS 3JIEKTPOMarHuTHOM
nHAyKIun'" wim "OnpenereHne HHIyKIAN
BUXPEBOI'O MAarHUTHOTO MO




133

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue siBJICHUS CAMOUHIYKIIMK"
niu "COopKa MOJIEH JIEKTPOMAarHUTHOTO
reHeparopa"

134

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOIHBIX KoJeOaHui
HUTSHOTO U MPYXHUHHOT'O MasiTHUKOB"

135

136

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBanue SHEPTHH B IPYKHHHOM
MasTHHUKE"

du3nuecKuil MPakTUKYM 110 TeEMe
"HccnenoBaHue NepeMeHHOro TOKa 4epes
IIOCIE€0BATEIBHO COCAUHEHHBIC
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"NccnenoBanue paboThl HCTOUHUKOB CBETA B
[T TTIEPEMEHHOT0 ToKa"

137

138

139

dusnyeckuil NpakTukyM 1o teme "M3ydenue
rapamMeTpoB 3BYKOBOW BOJTHBI"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenune nokasaTeiis IpeaoMICHUs
crexna" win "[lomyuenune n3obpaxxeHus B
CUCTEME U3 INTOCKOTO 3epKaJia U JIUH3bI"

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
xuakux auH3)" win "M3mepenue GoKkycHOro
paccTOosHUS PacCEeUBAIOIINX JIUH3"




140

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTEpHEepeHInn
Y noJisipu3anuu cpera'

141

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o goTorpadusm
TPEKOB 3apsKEHHBIX YacTUI] B MArHUTHOM
nose)"

142

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha ocHOBe
uccienoBanus porodddexra” wim
"HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA
4yepe3 CBETOAMOJ, OT HaNPSKEHUS "

143

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa pa3pekeHHOTO
aTOMapHOI'0 BOAOPOJa U U3MEpPEHUE
nocrostHHOM Punbepra"

144

@uU3NYECKUI NPAKTUKYM II0 TEME
"UccnenoBanue paanoakTUBHOTO (hOHA C
HCIIONBb30BaHueM no3umerpa’ uium "M3yduenue
MOIJIOLIEHNS OeTa-4acTUL] AIIFOMUHHEM"

145

Pu3nYeCcKUil IPAKTUKYM IO TEME
"Habmaronenus 38€30H0T0 HeOa
HEBOOPYXEHHBIM TJIA30M C UCIOJIb30BaHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUHN IS
OTIpe/IeTICHUS TTOJIOKEHHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiymapus 1 sipkue
3B€31561" mian "HalOmroneHus B TeIECKOI




JIyHbI, TUTIaHET, TYMAHHOCTEN U 3BE3IHBIX
cKorieHui"

146

O06o001IeHue U cucTeMaTH3alys 3HaHui. Ponb
(DU3HUKYU ¥ aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITMATEHON 1 dTUUCCKOM
cdepax AeaTeTbHOCTH YeTIOBeKa

147

148

149

150

O060011IeHre 1 cucTeMaTU3anus 3HaHuii. Pois
¥ MeCTO (PM3HKHU B aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O000111eHE U CHCTEMATH3allMs 3HaHui. Ponb
(busnyeckoit Teopun B GOPMUPOBAHUH
MPEJICTABICHUH O (PU3NYCCKOM KapTHHE MHPA,
MeCTO (PU3UIECKON KapTHHBI MUPa B 00IIEM
PSIy COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE

O06o001IeHrEe U CHCTEMATH3aKs 3HAHUH 110
TeMme "Kunemarnka"

O00011IeHEe ¥ cUCTEMAaTH3aluUs 3HAHUI 110
TteMe "Kunematuka"

151

152

153

O06001IeHye B cucTeMaTH3aIys 3HAHUH 110
teme "JluHamuka"

O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teMe "CraTtuka TBEpAoro rena”

O06o00mieHre 1 cucTeMaTu3alys 3HaHuH 10
TeMe "3aKOHBI COXPaHEHUsI B MEXaHUKE"

154

O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETHYECKON
teopun"




155 O000111eHIE U CUCTEMATHU3ALMs] 3HAHUN 110
teme "Tepmonunamuka. TenaoBbie MalIMHb"

O06o0mieHne 1 cucTeMaTU3alys 3HaHUH 110
156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da30Bble IEPEX0bI"

O06001IeHre ¥ cucTeMaTH3aLus 3HAHUHI 110

157 n n
TEMC :‘)HCKTpI/I‘ICCKOC II0JIC

O00011IeHrE U CUCTEMATHU3AaIMs 3HAHUN 110

158
teme "[locTosTHHBIN 37IeKTpUYECKUM TOK"

159 O06o0muieHne 1 cucTeMaTU3alys 3HaHUH 110
teMe "Toku B pa3inyHbIX cpepax”

O00011IeHE U CUCTEMATH3aIUs 3HAHUH 110

160
TeMe "MaruutHoe noie"

PesepBubiil ypok. O6006111eHIE 1
161 CHUCTEMATH3aIHs 3HAHUH 10 TEME
"DJeKTpOMarHuTHas UHIyKIus"

PesepubIil ypok. O6006111eHIE 1
162 cHCTeMaTH3alus 3HaHUH 110 TEME
"Mexannueckue koneoanus"

PesepubIil ypok. O6006111eHIE 1
163 CHCTEMATH3aMs 3HAHUI 110 TEME
"DJIeKTpOMarHuTHEIE KoeOanus"

PesepBHrIit ypok. O6001IeHNHE 1
164 CHCTEMaTHU3allUs 3HAHHI 110 TeMe

"MexaHN4YeCKHEe U 3JIEKTPOMArHUTHbBIE
BOJIHBI"

PesepBHelit ypok. O6001IeHNE 1

165 e " n
CUCTEMaTn3alusa 3HaHWU 110 TEME OnTuka




PesepBHelil ypok. O000IICHHE 1

166 cucreMaru3anys 3HaHui 1o teme "OCHOBEI
CTO"

PesepBHelil ypok. O000IICHHE 1
167 cUucTeMaTu3alus 3HaHUM 0 TeMe
"KopmyckynsipHO-BOTHOBOM qyaiu3m"

PesepBHbIil ypok. O60011IeHIE 1
168 crcTeMaru3anug 3Hauui mo teme "dusuka
aroma"

PesepBHrlit ypok. O60011eH1E 1
169 cUcTeMaTu3anus 3HaHu| 1o Teme "dusuka
ATOMHOTO S/Ipa M 3JICMEHTAPHBIX YacTHI"

PesepBHrlit ypok. O600111eH1E 1
170 cHCTEMATH3alys 3HAaHUH 110 TeMe "DIIeMeHTHI

acTpou3uxu"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16







Y4eOHUKH M TONOJHUTEIbHAS JTUTEPATYPA.

ABTOp Ha3zBanue HN3parenscTBo
Msikumes I'.51 | Kypc ¢usuku 10,11 kmacc IIpocsemenue, 2010 rox
A.N. Cemxe Hecrannaprasle 3anaun AKazeMusi pa3BUTHSL.

1o ¢u3uKe
SApocnaieb.
®duszuka B 11 kiacce. M.: ITpocseuieHue
JO.A.Caypos.- | Moaenu ypokos.
B.A. BonkoBa | 11 kiacc. [Toypounsie M.; BAKO,
pa3paboTKu Mo PU3MKE K
yueOHuky ['.5. MskuieBa
v Jp.
H.N. 3opun Tectol o pusuke:11 M.:BAKO

KJIacCcC

e Jlononnumenvhvie YueOHo-memoouyeckue nocoouss Ousa YYumeis.

1. «Temarnueckoe U MOYpOUHOE IIaHUPOBaHueE 1o pusnke 11
kiace» ( k yueonuky I'.5. Mskumena, b.b.byxoBuera «®uznka —
11») ; I'B. Mapxuna, «Yuumenvy 2005200.

2. «Dusuka. [loypounsie mnansl o yueOHuky ['.5. Mskumiesa u ap.

«®uzuka — 10»;

U.U. Mokposa, O.A. Manosux, «Yuumenvy, 2005 200.

3. «OnopHble KOHCNEKTHI U AUPPEepeHIITPOBAHHbBIE 33]Ja4H 110

¢uzuke 10, 11 kmacce»y Kaura mos yunrens

E.A Mapon, Mocxsa, «Ilpoceewenuer, 2007 200.

4. «MeroaudecKkuii CpaBOYHUK YUUTENS (PUBUKI;
B.A. Koposun, M IO. Jlemuoosa. « Mnemosunay, 2003 200

5. «OmnopHbBIe KOHCIIEKTHI TT0 KHHEMATHUKE B TMHAMHUKEY
B.®@. Illamanos, B.®. llleiiman, A.M. Xaum. «IIpoceewenue, 1989

200.




6. «Meroauka pemeHus 3a7a4 B CPeAHEN IIKOJIEY.
C.E. Kameneyxkuti, B.Il. Opexos, «IIpoceewenue» 1987 200.

5.4 Ilepeuensv uugpoevix 00pazoeamenvHovIX pecypcoé U 6e0-caimoe
Humepnem.

[upokwuii BEIOOP 3JIEKTPOHHBIX TOCOOU MIPEICTABICH B €UHON
KOJUIEKIIMU IU(PPOBBIX 00pa3zoBaTeIbHbIX pecypcoB. UHTepHeT-calThI:

e ege.edu.ru

e fipi.ru

e school-collection.edu.ru
e alleng.ru

e sdamgia.ru


http://school-collection.edu.ru/
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