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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIX B DI'OC COO, a Takxe
c yuéroM (enepasbHONH paboueid mporpamMmbl BocnuTaHus W KoHmenmuwm
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3ALUIX
Poccuiickoit @enepanuu, peaqu3yoilux OCHOBHbIE 00pa30BaTEIbHbIEC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCJIEI0BATEIbHOCTh U3YUEHHUS TEM M pPa3JeioB
y4e0HOro TmpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydaroniuxcs.
[TporpamMMa 1o ¢u3uke Aa€T MpEeACTaBICHHE O LEIAX, COAEpKaHMU, OOIIeil
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriryoJIEHHOM YpOBHE.

Nzydenne kypca (U3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEAU30BAThH
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHUM IS
IPOSIBJICHUS] CBOMX HUHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
OoOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJLKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (PU3HUKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIbHOCTSIM.

B nporpamme no ¢pusmke onpenenstoTcs iIaHUpyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUS: JHWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKONM OCHOBOW il pa3pabOTKu TpeOOBaHM K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOyYarolUXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 001Iero oopa3oBaHus Ha yriTyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-AESATEIIbHOCTHBIN TOIXO/.

[TporpamMma o (pu3mKe BKITIOYAET:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOCHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAaThI IO FOJaM 00yUYECHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUUTENSIMHU (PU3HUKH JIJISI COCTABJICHHS CBOMX Pab0ovHX MpoTrpamm.

[TporpamMMa no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUHUTENECH U
NPEIOCTaBIIET BO3MOXKHOCTU Il peaju3alid Pa3IUYHbIX METOJUYECKHUX
HNOJXOJOB K NpenoAaBaHuio0 (U3UKH HAa YIIyOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHUs 00s3aTeTFHON YaCTH COAECPIKaHUS Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOAbI, BBICTyIas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkompHbIN Kypce (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW ONpENeIuIo XapakTep U OypHOe pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBOWcTBaMu. M3yudenue ¢usuku
BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B GOpMHUpOBaHNE YMEHUI MPUMEHSITh HAYYHBIM METOJ| MO3HAHUS
IIPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3UKH Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOI0KEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DHU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCS
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnonaracT MCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NpPEICTaBICHUA W COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke OOCYKIEHUs
npo6JieM pallOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIB30BAHUHM CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mpouecca. s yriayO6naéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMUYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUECKHE OIBITHI MPU HU3YYEHUU HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTuKyMm
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamus padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLIECCe
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 00001IEHHOTO BH/1a O€3 MOIIAroBOM WHCTPYKIIHH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPEICTaBICHA €IUMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTHUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIHLHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. I[lpm stom obecneunBaeTcs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSIMH IIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonbiroe BHUMaHuE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 3374 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHON
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJHOTO pasjiesia Kypca, TaK U HHTErpupys
NPUMEHEHNE 3HAaHUH U3 Pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHUE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLIECCOB B OKPYXAlOUIeH >KU3HU, TpeOyrolue BbIOOpa (pu3ndeckon
MOJIEJH JUJIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pusuku yriyOs€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCJOBUSX IMPEAMETHOTO
kabuHeta. B kabunere (U3MKU JOJDKHO OBITH HEOOXOIMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o Gpu3nKe yaeHU4eCKux
OMBITOB, JAOOPATOPHBIX PadOT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanoHHOe 00OopyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3y4aeMbIX SIBJICHUW M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHUYECKHX TPAKTHYECKUX padboT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTMueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
WU3MEPUTETHLHBIX CHUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoBaHHE UWHTEpeca M CTPEeMJICHUS OOydYalomMXCd K HaydYHOMY
U3YYEHUIO TPUPOJBI, Pa3BUTHE UX MHTEIUICKTYaIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHupOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HUUCCKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PU3MKK AJI Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax Oyayiein
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTxeHne 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3UKU Ha YPOBHE CPEAHETO 001ero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (HU3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(dbopMUpOBaHKE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUEecKOn
MOJEINIM, AJEKBaTHOW YCJIOBHMSM 3a/auyd, B TOM 4YHUCIE 3aJa4 HWH)XCHEPHOI'O
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHS Ha OKPY>KAIOUIYIO CPENy;

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWUPOBAaHUS W IPOBEICHHUS
¢u3nyeCKuX OSKCIEPUMEHTOB, aHaju3a M HMHTEpOpeTauuud UHPOopMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsl pa3BUTUS YMEHHI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

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



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOLIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIEHUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIIS.

Ha uzyuenne pusuxu (yriyOna€HHBIH YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B mporpamMmMe 1o (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboT SBISIETCA PEKOMEHIOBAaHHBIM, YUYWTEIh JeJIaeT BBIOOP
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromIMXCsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiilt MeTO IO3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHasg Hayka o npupojae. HayuHslil MeTo/] MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHus Npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKUIl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAS] TEOPUS.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHre cuiibl TOKa U HANPSHKEHUS B LIEMU OCTOSTHHOTO TOKA IMPY TOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi adboparopueit mo ¢usuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKEHHS.
Cucrema otcuéra.

[Ipsimast mu oOpaTHast 3a7]a4u MEXaHUKHU.

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

[Tepemeliienne, CKOpoOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKH, UX MPOEKIMM Ha OCHU CUCTEMBbl KOOPJMHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

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

CBobOonHOe maaeHue. YCKopeHue CBOOOAHOTO mMajeHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU M MX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJOBas MU JIMHEWHasi ckopocTh. Ilepuon u dactora oOpalieHusl.
[{eHTpOocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IIPOLIECCHI: CIUAOMETD,
JBUYKEHUE CHAPSIOB, LICMTHBIE, IECTEPEHYATHIE U PEMEHHBIE NTepeaadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mogenb cucteMsl 0TCUéTa, WIUTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHMSL.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

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

[TpeoOpa3oBanre ABMKEHUN C UCTIOIb30BAHUEM MEXAHU3MOB.

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

HaGnronenue aABMKEHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHEHHE ITyTEM, TPAEKTOPHUI, CKOPOCTEN IBUKEHHUSI OAHOTO U TOTO K€ Teja
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii s3xcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepenne yCKOpEeHHs MpU MPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

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

N3yuyenue nBUKEHUs Tena, OpOIIEHHOT0 TOpU30HTaNIbHO. [IpoBepka runoressl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TOJIETA M
Ha4aJIbHOM CKOPOCTBIO TEa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJ1a OOpalieHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

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

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaJIEHUS OT BBICOTHI HaJl
INOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. JBukeHNe HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cwia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU JBUKEHUU TEJa B )KUJIKOCTU WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPUUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHUME PAaBHOICHCTBYIOLIEH MPUJIOKEHHBIX K TEITy CHJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHl, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOS, KAYEHUSI U CKOJIbKEHUSI.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3yueHne NBUKEHUSI CUCTEMBbI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodduimenta TpeHUs 1Mo BETUYUHE YIIIOBOro Koddduimenra
3aBucUMOCTH Frp(N).

HccnenoBanne nBrKeHHsI OpycKa MO0 HAKIOHHOHN IIOCKOCTH € TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpamjaTeabHOE JIBUKEHUE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre yCIIOBHI paBHOBECHS TBEPIAOTO TeNa, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTEPUAJIbHBIX TOUYEK. L[eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

NMnynbe CUIibl U U3BMEHEHHUE UMITYJIbCca Tela.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

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

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loreHuuanbHple W HENOTCHIMAJIbHbIE CUIbl. lloTeHIManpHas >Heprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
SHEPrus Tejia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas 3Heprus Teina
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACANbHOM JKHIKOCTH Kak CIIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIM MTUCTOJIET, THPOCKOT, (PUTYypHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 2HEpTrun Telia MNPy COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM WM MOTEHLUHAIbHOW SHEpPruil MpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepenue umiynbca Tejia o TOpPMO3HOMY ITYTH.

W3mepenne Cuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE ¥ MOIITHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne coxpaHeHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKOU YHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TPEHMUSL.

OmnpeneneHue pabOThl CHJIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysusa. bpoyHoBckoe nBrxkeHue. Xapakrep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BELIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeliei. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkama
temneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BelmiecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHUS YaCTUI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Juddy3us xuaKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIMJI000MEHE MEX Ty TOPSUYEi U XOJIOAHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydeHnne n30X0pHOTO mpoliecca.

N3yuyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAUYCHUS BEJIMUMH, ONIMCHIBAOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAS — pellakcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIIOBOMY PaBHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsI BHYTPEHHEH JHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue il BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MEaJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-nuarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo TemnoTel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIpHAs
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tormBa. Pacuér KkoauuecTBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKHN. BHYTpeHH s dHEeprus. KoamyecTBOo TEIUIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

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

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 0oJiee XOJIOIHOTO TeNa K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeoOpaTuMoCTh IPUPOAHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. ukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeJIbI.

TexHUYecKue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpATOpPHBIA ABUTATENd, MapoBas TypOWHa,
MOJIy4YeHUE CBEPXHU3KUX TEMIEpaTyp, YTHIMU3AIUs «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOoca, yTHIIU3alusl OMOOPraHUYECKOTO TOILIUBA JIJIs
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl U3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue anuabaTHOrO mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kunenue. Y gelbHas TeroTa
napooOpa3oBaHusl.

HacpllieHHble W HeHachllleHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y TABJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTh OT
00BbEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPAaTypbl KUIIEHUS OT J1aBJICHUS B
KUIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopduble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctaiumszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyOnumarus.

Hedpopmanuu TBEpHOro Tena. Pactskenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimmpeHue XKUIKOCTEH U TBEPABIX TeJ, 00ObEMHOE M JIMHEHHOE
pacumpenne. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIUIOBOTO pacHIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEXOIaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(p(PuUUEeHT MOBEPXHOCTHOTO HATSHKEHUS.
Kanusspusie sBieHus. J[aBaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI:  KUJKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Jemoncmpayuu.

TermioBoe paclupeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiIeHUS.

Mopenu HEHBFOTOHOBCKOW KHUJIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duiimeHTa TOBEPXHOCTHOTO HATSKCHHS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCUMOCTH  AedopMaluy pPEe3MHOBOro obpasma oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMu KA.

Tema 1. dnexmpuueckoe noine.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJTYHIPOBOHHUKHU.
DneMeHTapHbIN ANEKTPUUECKUH 3apsi. 3aKOH COXPAHEHUS SIIEKTPUUECKOTO 3apsi/ia.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KynoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3aPsIbl.

Hampsok€aHocTh  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOr0 NoJIs1. OJHOPOIHOE IIEKTPHUUECKOE TTOJIE.

[ToTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOTrO MOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsajia B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenmman snekTpocraruyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
MOTEHUHUAJIOB A 3JIEKTPOCTATUYECKOro Moyl (Kak OJHOPOJHOTO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLuy SAEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOTro mo o0béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OecKOHEYHOW TUIOCKOCTU. KapTuHbl JMHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

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

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHMIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOopA.



[TapaiutennbHOE CoeqMHEHNE KOHAEHCATOPOB. llocnenoBarenbHoe coefMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOTI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  BJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEpPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKkmuKkym.

OreHKa CUJ B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI TOCTOSIHHOTO JJIEKTPUYECKOro TOKa. MCTOYHUKH
toka. Hampsokenue U u DJ1C &.

3akoH OMa i1l ydacTKa IEeIH.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
COIIPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX dnekTpudeckux meneil. [Ipasumna Kupxroda.

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



MONITHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/J1C u BHyTpeHHEE CONMPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 7151 TOJTHOM
(3aMKHYTOM) sneKkTpudyeckod 1enu. MomHocTh HcTouHHMKa Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

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

Hemoncmpauuu.

N3mepenrie cuitbl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU TTOCTOSIHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO IJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUSI.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MTOJFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IICTIHU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanrie CMEMIAaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpSOKEHUS] IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npeziesia u3MepeHus amnepMerpa (BoJabTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJFOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B LIEIIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAs IUCCOLIHALIMS.
OnekTponus. 3akonsl Dapajnes s AIEKTPOIHN3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEPKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 pador,
ONMHMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHUYECKHH  DIKCIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

MesknpeaMeTHbIEe CBSI3H.

N3yuenue kypca pusuku yray0naéHHoro ypoBHs B 10 kiacce ocyiiecTBiIseTcs
C y4€TOM COJEpKaTEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
OuonoTNY, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, rumoresa, (pusnyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENbHbIE MPUOOPHI, IIUPPOBas 1adopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTophl 1 X MPOEKIMHU HA OCU KOOPJIUHAT, CII0KEHNUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM  «TEIJIOBON» U
IIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJICHUS B IIPUPO/IE,
AIIEKTPUYECKHUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: DUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, MOJy4eHHE HAHOMATEPHUAJIOB, TEILIOBBIE CBOWCTBA
TBEPABIX TEJI, )KUIKOCTEN U Ia30B, KUIKUE KPUCTAILIBI, DJIEKTPUIECKHUE CBOMCTBA
METAJUIOB,  JJIEKTPOJINTHYECKAs  JUCCOLMALMSA, TAIbBAHMKA, DJICKTPOHHAsS
MHKPOCKOIIHS.

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

Texnonozua: npeoOpa3oBaHue ABMXKEHUN C HMCIIOJNb30BAHHMEM MEXaHH3MOB,
y4€T CYXOr0 U IKUIAKOIO TPEHHUs B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBOW XOJOJWIBHUK, KOHIULUOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'aJIbBAHUKA.

11 KIIACC

Pa3znen 4. DiekTpoauHamMmka.

Tema 4. Mazhnummnoe noJe.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Beuectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHn4eckrue yCTPOMCTBA M TEXHOJOTHMYECKHE IMPOLECCHl: NPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KaptnHa nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptuna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBukeHuUsl myyka 3JIEKTPOHOB B MAarHUTHOM IIOJI€.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MAarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCMMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpenerneHne MArHUTHOM HHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBnenue HNEeKTpOMarHMTHOW MWHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTHM B II€MU TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHIYKINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me€4Yb, COJICHOMU/I, 3allIUTa OT JICKTPU3ALMU TEJl IPU JABUKEHUU B MATHUTHOM T10JIE
3eMJIH.

Hemoncmpauuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

Hccnenosanne 3apucumoctd J/JC caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

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

Amrmuutyna U ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepron Manbix CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

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

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILTATY/IbI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyie0aHMM Tpy3a Ha MAaCCHUBHOM TMpPYKHHE C LEJbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUH MPU KOJICOAHUSIX TPpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MPYKHUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYTOM IO/IBECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAOMIMX KOJIeOaHHIA.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3IIEKTPOMAarHUTHBIE KOJICOaHUS B
ucanpHOM KoJsiebatenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIMTY/AI0N CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJIEOaTEIIbHOM KOHTYPE.

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

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS TMpPU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B L€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WUneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE 3eKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYeCcKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YacCTOThI CBOOOJHBIX KOJEOAHUN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuuiiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX1IeHHbIE CUHYCOUIaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

Nzyuenune tparncopmaropa.

HccnenoBanre nmepeMEeHHOT0 TOKa 4Yepe3 MOCHe0BAaTEeNIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
NPOJI0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJIeHHE, MHTepdepeHIus u
U pakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTpPaX€HUE,  NPEJIOMIICHHUEC,
noJIsipu3anusl, MHTeppepeHus u audpakuus.

[IIxana 3JIeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAFOLIEH CPEJIbI.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOA0IbHBIX BOJIH.

KoneO:mromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunu u auppakuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NIpUMEHEHUE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

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

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO 3Ty CHHM.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. JIyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETAa. AOCOIIOTHBIN MMOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MIEPEX0/I€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOMN
cpepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnocoOHocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaAOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapusanus csera.

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

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHETro oTpaxkeHus. Mojieiab CBEeTOBO/IA.

HUccnenoBanne Xojia CBETOBBIX IIYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu CBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONIUX JIUH3.

[TonyueHne n300pakeHusI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyYCHUS Ha ABYX LIETAX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUH OTHOCUTEIIBHOCTH.

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

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs3b MaccChl C SHEPrUed U UMITYJIHLCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbCa W DHEPIUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHust Buna. ['mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®otordpdext. Oneitel A. I'. CroneroBa. 3akoHbl hoTodPdexra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawollyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKaIW3aluu JABWXKylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTor(PdeKT HAa YCTAHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HccnenoBanne GpoTope3ucTopa.

N3mepenune nocrossaaoi [manka Ha ocHOBE HccieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKCHHUS.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsomieHne (pOTOHOB IpU NEPEXO/IE aToMa C
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOMH.



Bunel cnexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

Habnronenue IMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. 'amMa-nu3iny4yeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOUIETO M3Iy4CHMs. BIusHME pATMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QOH n3nyuenus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonsl perucTpalvy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TiirooHHas MOAENb aApPOHOB.

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

EanHcTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHsbIil peakTop, TEpMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHOMHUH. [IpUMEHMMOCTH 3aKOHOB (U3WUKH JUISI OOBSICHEHHS TMPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

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

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

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOW MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CcTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. UEpHbIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITydeHHUE.

Macmtabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUH ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTUKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEJIMYHH.
OueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

O06o0maromiee NOBTOPEHUE.



OO0o0uIeHNe U cucTeMaTU3alus COJIEp KaHUsl pa3lenoB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib GU3NIECKON TeOprur B POPMUPOBAHUU MPEACTABICHUM
0 (u3MUYeCcKOoW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHblie CBSI3H.

N3yuenue kypca ¢pusuku yriay0iaeHHOro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4YHbId (DaKT, rumnoresa, (pusmyeckas BEIWYMHA, 3AKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPHI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMS TPEYTOJHHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoJieOaTeIbHbIE
JNBWKEHUS B SKMBOM NPUPOJE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJCTBE
AIIEKTPOSHEPTHUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3BYyKOBasl JHMArHOCTUKA B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
pUpoe.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIHU3.

T'eocpaghusa: wmarHuTHble MOJMIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX Y],
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, reHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS Ieyb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
NPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
NPUEMHUKH, JI€pHAsi SHEPreTUKA U HKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIIPaBIICHUIA
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULKUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIE€HA 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
OpraHu3ally;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAAapPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTH OLIEHMBATH CUTYallMI0 U NPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HaHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OYAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOIO

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



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHME M OCYIIECTBJICHHE ACHCTBUN B OKpyKalouied cpene Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIOLTUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOU
NEeATETLHOCTH B 00JacTH (PU3KUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3a1ad  (pU3nIeCcKOoro
COJIEpKaHMsl, IPUMEHECHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh TMPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlUu3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Yy €€ pEIICHUs, HaXOAWThb APTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aJaud pPe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHMS 1O (QU3NKE B TNPAKTUYECKYIO OO0JaCTh
KA3HEICSITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YeHUsI THGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalUMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIEHWEe Ha Ypokax (U3UKH U BO BHE-YpPOUHOU
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4ath
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOM U MHINBUTYaTbHOM
paboTHI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBH3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATH TIO3HABATENbHYIO JEATEIBHOCTD B 001aCTH
(bU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YYETOM UMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4€OHOT0 MPeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JienaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

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 BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUS
COBEpIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUU AJIs OLUEHKU CUTYalluH, BBIOOpa BEPHOTO
pelIeHNUS;

e YMEThb OILICHUBATh PUCKH W CBOEBPEMEHHO NPUHHUMATH PEHICHHUS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHAJIU3€ Pe3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHMUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHUMATh MOTHUBBI M ApPTyMEHTHl APYTUX IPH aHaJu3€ pPe3ylbTaToB
JIESITENbHOCTH,

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce mOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOECHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

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

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

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIECHUE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOUIEN CTPEMIIEHUE K JTIOCTHKEHHIO LIENH
U yCIlieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHMUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYIMX, YYUTHIBaTh €ro MpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLUMAJbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCA, TPOSIBIATH HHTEPEC HU
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



NOHMMATh POJb (U3UKK B  DKOHOMHYECKOW, TEXHOJOTUYECKOM,
DKOJIOTUYECKOM, COLMAIbHOW M JATUYECKOM cdepax eAaTeIbHOCTH
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOH  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKHU, POJb (PU3HMUECKON TEOpHH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAs CHUCTEMa OTCUéTa, abCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOHOE IaJICHUE,
abcomoTHO ympyras jaedopmMaius, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEYyIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps]l, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbI, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSICHATH MEXAaHMYECKHE IIPOLIECChl U  SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHusa [anunes ajis CKOPOCTH M IEepeMeElIeHUs,
3akoHbl HpIOTOHA, mNpUHOMII  OTHOCUTENBHOCTH [ 'anmuies, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBs3b PabOThl CUJIbI C M3MEHEHHEM MEXaHMUYECKON 3HEpruH,
yCIIOBHUSI pAaBHOBECUS TBEPAOrO Teia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHs HUMITYJIbCA M MEXAaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOAMHAMHMKHN (CBSI3b  JIaBJICHUS HWACANBHOTO Ta3a CO CpeaHeu
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS W KOHILEHTpAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUMeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
Menpaeneesa—Kianeiipona, mnepBbld 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX IMPOLECCAX), TP ITOM HCIIOIb30BAThH



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBaTh M OOBSACHATH DJIEKTPUUCCKUE SBJICHHS, WCIOJB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa i ydacTka
UenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr dapajes A1 31€KTPoIu3a);

OMHKCHIBATh (PU3WYECKUE TPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUS, KHHETUYECKasi SHEPIus,
MeXaHU4ecKasl YJHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopManvy Ipy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€ATbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEMIOBOrO JBUTATENA; JIEKTPUUYECKOE ITOJIE,
HaNPSHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSHKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKYyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, PA3HOCTh MOTEHLMAJIOB, JJICKTPOIABHXKYILASL
cuia, CUjla TOKa, HalpsKEHUE, MOITHOCTh TOKA, JJIEKTPUYECKass EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUMA:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHWE YACTHUI[ BENIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHKEHUE, TUDPy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsHKEHHOTO MTPOBOJAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUYECKON BETMYUHBI OT
JPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  TMOJYYCHHOM  3aBUCHMOCTH
bu3nueckux BeIUYMH B BHUAEC TpadukoB ¢ yd4ETOM aOCOTIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
WCCIICIOBAHUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEIIOKEHHONW TUIOTE3bI: TIIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJyYCHHBIE PE3yJbTaTbl M JEJaTh BBIBOJ O CTaTyC€ MNPENIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/ia NPy IPOBEICHUN UCCIIEI0BAHUI B
paMKax  y4yeOHOTrO  OJKCHepUMEHTa, MpakTUKymMa U  y4yeOHo-
UCCIIENOBATENbCKOM M TPOEKTHOW JEATEIIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEILHBIX YCTPOKUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
bu3nUecKoil MOJIENIbI0: Ha OCHOBAHMM aHaJU3a YCIOBUS OOOCHOBBIBATh
BBIOOp (¢u3MuUecKol MOJENH, OTBEYalIIe TpeOoBaHUSAM 3ajauH,
MPUMEHSITEH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTH Pacu€Thl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAIM3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelarth KayecTBEHHBIC 3ajayu, TpeOylolre NPUMEHEHHUS 3HAHUU U3
pa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE MHTErpaIluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHUYECKYIO
LIENIOYKY PACCY IACHHUM C ONTIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

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

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apyOESKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOICTBEHHOMN
NESATETbHOCTH YEeJIOBEKa, CBA3AHHOM C (PU3MUYECKHUMHU TIPOIEeCcCaMu, C
MO3UIINN SKOJIOTUIECKON OE30MaCHOCTH, MPECTaBICHUIN O palliOHATHFHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh pa3udHbIe CIOCcOObl paboThl ¢ MHbOpMaNue (hU3nIecKoro
CONEp)KaHUsI C KCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YEOHOH u
HAYYHO-TIOMYJISIPHON MH(OPMALIUU, CTPYKTYPUPOBAHUS M WHTEPIIPETALIUU
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHHEM pa3IMYHbIX COLMAJIBHBIX POJEH,
IUIAaHUPOBATH PA0OTy IPYIIbI, PALIMOHAIBHO PACIPEAEIIATh IE€ATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATh BKJIaJ KaXIOTrO W3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyayuien npohecCUuOHANBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

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

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIIOTHYECKOU, COLMATIBLHOM
U ATUYECKON cdepax AesATEeTbHOCTH YeJOBEKa, POJib U MECTO (DU3UKU B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHUECKOMN
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEITBHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (DU3UYECKOU TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeUalbHOM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, POJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHUHBI MHpa B OOIMEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;
pasnnyaTh yCJIOBUS MPUMEHUMOCTH MoJIeNell (PU3NUECKUX TN U IPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJIEOAHUS, MaTEeMaTUYECKUN MAasTHUK, WJI€aTbHBINI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeNIeld aTOMa, aTOMHOTO sJipa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycClIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINISCKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHANIM3UPOBAaTh U OOBICHATH BJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJIb3YSl OCHOBHbBIE TMIOJIOXKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE 3JEKTPUYECKOM WENU CO CKOPOCTHIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTordexra, mepBuIit 1 BTOPO MOCTYNaThl bopa, MpUHILINAIT COOTHOIIEHHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUs 3apsOBOr0 H
MacCOBOTO YHCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacraja);

ONKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
HaIpPsHKEHHOCTh JIEKTPUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, SJIEKTPOJBIXKYILAA CHUJA, WHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS CUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTHUS
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUs CBSI3U S1Ipa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUIA:
AIEKTPOMArHUTHAsL MHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTEP(EepeHIIHS
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (hotorddexr), anvda- u 6eTa-pacnasl saep,
ramMma-u3iaydeHue saep, Gu3ndecKure MPUHITUIBI CIEKTPATbHOTO aHau3a U
paboThI N1a3zepa;

ONpENENATh HaIlpaBlICeHUE WHIAYKIWW MArHUTHOTO TOJIs MPOBOJAHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHa;

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

NPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMHUYECKUE MOHATUSA, TEOPUH U
3aKOHBI i1 aHalu3a ¢ OOBACHEHUS (U3UYECKUX TPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIaJAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJIB30BAaHUEM TMPSMBIX H3MEPEHUM, TpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpPOBaTh pe3yJabTaThl  TMOJYYCHHOW 3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OIICHUBATh a0COJIOTHBIC U
OTHOCHUTEJIBHBIC TMIOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJYYEHHbIE PE3yJbTaThl U JIeJIaTh BBIBOJ O CTaTyce MPEHJIOKEHHOU
TUTIOTE3HI;

ONMKCHIBATH METOIbI MOTYYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUIN B
paMKax  y4eOHOrO  OJKCHepUMEHTa,  MpakTUKymMa W  y4eOHo-
HCCIIEIOBATEIIbCKOM M MPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOMN
¢dbu3nUecKkoil MOJENbI0: HAa OCHOBAaHMM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNd, OTBEYaIoIIHe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PUBMYECKUX TEOPUH
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYEHHBIX
pe3yIbTaTOB;

pelarth KayecTBEHHBIC 3ajaud, TPEeOYIOIIMe NPUMEHEHHS 3HAHUN U3
Pa3HBIX pa3leloB Kypca (PU3UKH, a TAK)KE UHTETpallui 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (GU3UYECKUE SIBJICHUS;

HCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MIPUBOJNUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NESATETLHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIOTNIOIB30BAHUH, & TAKXKE PA3YMHOM HCIIOJIB30BAHUU JOCTHUKEHUN
HAYKW W TEXHOJOTUW JUIsl JadbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

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



TEXHOJOTHM, IPU ATOM HUCIHOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAIMI0 U OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACIPENEATh AeTENbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLEHUBATH BKJIAJ KaXXJ0I0 U3
YYaCTHUKOB TPYIIIBI B pEHICHHE pacCMaTPUBAEMOM MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/m NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Paznen 1. HAYYHBIA METO/ IIO3HAHMSI IIPUPO/IBI
11 Hayunslit MeTO O3HAHUS IPUPOLBI 6
Utoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOrO TENA 5
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10
Wroro mo paszneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15
3.2 TepmonnHamuka. TennoBble MalTuHbI 20
33 ArperaTtHble cocTosiHUS BeniecTBa. Da3oBbie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIEKTPUUYECKOE TTOJIE 24
4.2 [TocTOSIHHBIN ANEKTPUUYECKUI TOK 24




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazaeny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
5.1 | Du3nYecKuil TPaKTUKYM 16 16
Wroro mo pazneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Uroro no pazueny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoineOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
93 MexaHn4YecKre U JICKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazneny )
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayannu3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U dJIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Hroro no pazaeny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
6.1 ‘ du3ndecKuil TPaKTUKYM 16 16
Wroro mo pazneny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Uroro no pazaeny 15
PeszepBHOe Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Koutpoabhbie  TIpakruyeckue fll?»y‘leﬂl/lil :)Iﬁ[()l;I;OBaTEJILHLIe
padoThI padoThI pecypenr
1 Ousznka — pyHIaMeHTalbHas HayKa O 1
npupojie
5 HayuHbiif MeTO1 TO3HAHUS 1 METO/IbI 1
uccieoBaHus PU3NUECKUX SIBICHUI
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 no3Hanus npupoasl. Habmonenne u 1
IKCIIEPUMEHT B (PU3UKE
4 Crioco6b1 m3mMepeHns HU3NIECKUX 1
BEJINYHH
AOGCo0THAs M OTHOCHUTENNbHAsS
5 HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1
BEJITMYUH
MopnenupoBanue B ¢pusuke. Ponb u mecto
5 ¢bu3uku B pOPMHUPOBAHUHN COBPEMEHHOMN 1
HAyYHOU KapTUHBI MUPA, B TPAKTHIECKON
JESATEIBHOCTH JIIOJEH
Mexanundeckoe aBmkeHne. CucreMma
7 orcuera. OTHOCUTEIBHOCTD 1

MCXaHHUYCCKOI'O ABMKCHUA. HpSIMa}I n
06paTHa;1 3aJa4yud MCXaHUKH




Pannyc-BekTop MaTepraIbHON TOYKH, €TO
MIPOEKLMU HA OCH KOOPAMHAT.
Tpaektopus. [lepememenne. CKOpoCTb.
WX mpoekuuu Ha OCHU KOOPJIUHAT

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue
PaBHOMEPHOTO IPSIMOJIMHEHHOTO
JIBYDKEHUS

10

11

12

CrnosxeHue nepeMenieHnii 1 CKOpocTei.
Pewenne 3anau

HepaBHoMepHOe nBH>keHHE. MrHOBEHHas
CcKOpocTh. Yckopenue. [Ipsamonuneitnoe
ABVIKCHUC C MTOCTOAHHBIM YCKOPCHHUEM

CrapToBast KOHTpOJbHas paboTa

13

I'paduueckoe onucanune
HpﬂMOJ’IHHGfIHOFO JABHUKCHUSA C
MMOCTOAHHBIM YCKOPCHHUEM

14

15

16

CBoOonHOe majeHne. Y CKopeHue
¢BOOOIHOTO MaJlEHNA. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBi>keHue Tena, OpoIIeHHOro MO YoM
K TOPU30HTY

KpuBonuneiinoe npuxenue. [[Buxenue
10 OKPY>KHOCTH. YTJIOBasi U JIUHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOoCTpEMUTENIBHOE U IIOJIHOE
YCKOpEHHE




KonTtponbHast pabora o Teme

17 "Kunemaruka"
IIepssblit 3axk0oH Hprorona. MHepunansubie

18 cuctemsl orcuéra. [IpuHnun
oTHocuTenabpHOCTH I anmnes.
HeunepuuanbHble CUCTEMBI OTCYETA

19 Cuna. PaBHozeicTBytomas cuna. Bropoit
3akoH HproTona. Macca

20 Bzaumopeiictue ten. Tperuit 3aKoH
HrroTona

21 [Tpunnun cyneprno3uiuu cui. Pemenne
3a/1a4 Ha MpUMEeHeHne 3aKk0HoB HproToHa
3aKOH BCEMUPHOIO TATOTCHUSI.

22 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U
WHEPTHOU MaccChl

23 Cuna TsDKeCTH M yCKOpeHHe CBOOOHOTO
MmajgeHus
JIBmkeHre HeOECHBIX TEJl U UX

24 MCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemepa

25 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuua tpenust. [Ipupona v BuAbI cui

26 TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
Y4E€TOM CHUJIbI COTPOTUBIICHUSI CPE/IBI

97 Hasnenue. 'mapocratndeckoe gaBiIeHUE.

Cuna Apxumena




28

AOGCOTIOTHO TBEPAOE TEIO.
[TocTymarensHOE U BpaliaTeaIbHOES
JIBIDKCHUE TBEPJIOTO Tea

29

30

31

MoMeHT cHITbI OTHOCUTENHLHO OCH
BpaieHus. [1neqo cuiibl

Cio)keHue cuil, IPUIOKEHHBIX K
TBepAoMy Teny. LleHTp Tsxectu Tena.
VYciioBus paBHOBECHS TBEPIOTO TEIIA.
Bunael paBHOBeCHS

Pemenue 3amau

32

KonTtponsHast pabora o Teme
"Tunamuka. CTaTuka TBep0TO Tema"

33

34

35

Hmnynbc MaTepuaabHONU TOUKH, CUCTEMBI
MaTepualbHbIX ToueK. LleHTp Mace
CHUCTCMbI MAaTCPHUAJIbHBIX TOUYCK. TeopeMa
O IBMKCHHHU LICHTPA MacC

NmMnynibe cuiibl 1 U3BMEHEHHE UMITYJIbCA
Tena. 3aKOH COXPaHEHUsI UMITYJIbCA.
PeaxTtuBHOE NBUXKEHHUE

MomeHT HMITYJIbCa MaTepHaHLHOﬁ TOYKH.

HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTAa
HUMITYJIbCA B HCHTPAJIIbHBIX IOJIAX

36

Pemenue 3agau

37

Pabota cuiibl Ha ManoM U Ha KOHEUHOM
nepemernieHnu. ['papuyueckoe
MIpEICTaBICHHUE padOTHI CHUIIBI. MOIIIHOCTH
CHJIbI




38

Kunernueckas sneprus. Teopema o6
U3MCHEHHH KHHETUYECKON SHEPTUU
MaTepuaibHON TOUKH

39

[ToreHnnanbHbIE U HEOTEHIIUAJIBHBIE
cuibl. [loteHnumansHas sHeprusa. Bropas
KOCMHUYECKask CKOPOCTh

40

Tperbsa kocMuyeckast CKopocTb. CBs3b
paboThl HEMOTEHLIUATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUU

41

42

VYrnpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHnue bepHyium 1 uieanbHOM
KUJIKOCTH

KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MEXaHUKE"

43

Pa3BuTue npencraBieHuid 0 Ipupoe
ternoThl. OcHOBHBIE nonoxenuss MKT.
Juddyzus. bpoyHoBckoe ABMKEHHE

44

CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPABIX Tel. XapaKTep ABUKEHUS U
B3aI/IMOJ1€I\/JICTBI/I$I YJaCTHUIl BeUIeCTBa

45

46

Macca u pazMepsl MOJIEKYI (ATOMOB).
KomnuyectBo BemectBa. [locrosinnast
ABoraapo

Temneparypa. TeroBoe paBHOBecHE.
[[Tkana [enbcust

47

Pemenue 3agau




48

Nneansubiil ra3. 'a30BbIe 3aKOHBI

VYpaBuenue MenaeneeBa-Knanelipona.

49
Pewenne 3anau

50 AOcoroTHas TeMIiepaTypa. 3aKoH
JanpToHa

51 W3omporuieccel B nieaibHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BELLIECTBA
['padmyeckoe mpencTaBicHue

52 M30IIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

53 OcnoBHoe ypaBHeHue MKT

o4 Pewenne 3anau
CBs13b a0COIIOTHOI TeMnepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO

55 CpeIHEel KHHEeTHYECKON 3Hepruen
MOCTYNATEIbHOT0 TEMJIOBOTIO ABM)KEHHUS
€€ yacTull

56 O06o0011eHre U cucTeMaTU3alus 3HaHUN
no reme "OcHoBel MKT"

57 KontponbHas padota o teme "OCHOBBI
MKT"
TepMoanHaMuyeckas cucrema. 3aJlaHue
BHEIIHUX ycnoBul s T/ cuctemsl.

58 BHeniaue u BHYyTpEHHHE TapaMETPHI.

[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHUsI BEJIMYMH, ONMCHIBAOIIUX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE




59

Hynesoe Hauano TepMOAUHAMUKH.
Camonpou3sBosibHas penakcarus T/]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

60

Mogens uieanpHOro rasa B
TEPMOJIMHAMUKE. Y CIOBUSA
IIPUMEHUMOCTH 3TON MOJEIIN

61

62

63

VYpaBaenue MenaeneeBa-Knanelipona u
BBIPKEHHE JIJIs1 BHYTPEHHEH SHEPTUU

BripaxkeHue 1151 BHYTpEHHEH SHEPrUn
OJTHOATOMHOTO HJICAJIbHOTO Ta3a.
KBa3zucraTrueckue U HeCTaTHUECKUE
TIPOIIECCHI

DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Boruncnenue paboTsl 1o rpaduky
nporiecca Ha PV-auarpamme

64

Tennonepenava kak crocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepILEHHs pabOThI

65

66

67

KonBeknuus, TEmonpoBoHOCTb,
W3JIy4YEHHE

KoangectBo TennoTel. TemioéMKoCcTh
Tesa. Y IeIbHas U MOJIsIpHas
TEMIOEMKOCTH BeIleCTBa. Y ieJbHas
TEIJIOTa CropaHus TOIIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaaye

68

[TonsiTne 06 aguabaTHOM MpoIIECCe.
IlepBblil 3aKOH TEPMOJIMHAMUKH




69

KonudecTBo TemnoTel u paboTa Kak MepbI
W3MEHEHUS BHyTpeHHel sHeprun T/]
CUCTEMBbI

70

Bropoii 3ak0H TEpMOAMHAMUKY JUIS
PaBHOBECHBIX H HEPABHOBECHBIX
nporeccoB. HeoOpaTumMocTh MpUpOAHBIX
IIPOIIECCOB

71

72

ITpuHIMITBI AEHCTBUS TEIJIOBBIX MAIIWH.
KIT/

MakcumanbsHoe 3HaueHue KITM,. Iukn
Kapno

73

Pemenue 3amau

74

75

DKOJIOTHYECKHE aCIIEKThI MCIIOJIb30BAHMUS
TCIUIOBLIX JABUTaTesei. TemnoBoe
3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl

Pemenue 3amau

76

O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI
no teme "Tepmonunamuka. TeroBbie
MaIIuHe!"

77

78

79

KonTponbHas padbora no teme
"Tepmonunamuka. TeniaoBbie MalTuHbI"

[TapooOpa3oBaHue U KOHICHCAIIUS.
Hcnapenue u kurieHue. Y aenbHas
TEII0Ta MapooOpPa30BaAHUS

Hacreimennasie n HCHACBIIICHHBIC ITaphI.
KaduecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JAaBJICHUS HACBINICHHOTO ITapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT




00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATyPhl KHTICHUS OT
JIABJICHUS B KUJIKOCTH

Brnaxxnocts Bo3myxa. AGCOTIOTHASA U

80 OTHOCUTEIIbHAS BIAXKHOCTh

81 Pemenue 3amau
Teépnoe Teno. Kpucrammyeckue u

82 aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB
KPHUCTAIIJIOB

83 IlnaBnenue u kpucTamM3anus. Y 1eabHast
TeruioTa tiasienus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskeHue

84 u cxarue. Casur. Moayine FOnra. [Ipegen
ynpyrux aedopmariuii
TemioBoe paciuipeHue KUIKOCTeH 1

85 TBEPABIX T€l. AHTAPMOHHU3M TETLTOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

86 [Ipeo6pa3oBanue sHEPTrUU B Ga30BbIX
nepexojax

87 YpaBHeHUE TEIIOBOTO OanaHca

88 Pemenue 3amau
[ToBepXHOCTHOE HaTSKEHUE.

89 Kanunnspueie ssnenns. JlaBinenue mos
WUCKPUBJICHHON TTOBEPXHOCTHIO KHIKOCTH.
®opmyna Jlamnaca
O06o01IeHre U cucTeMaTu3alus 3HaHU|

90 1o Teme "ArperatHbie COCTOSTHUS

BeniecTBa. Pa3zoBbie nepexoab"”




91

KonTtponbHast pabora o Teme
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBbie epexoab"

92

OnexTpu3anus Tea U €€ IposBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna
AIIEKTPUUYECKHX 3aps0B. [IpoBoaHIKH,
JIMAJIEKTPUKU U TOTYTIPOBOTHUKH

93

94

95

DeMEHTApHBIN ANEKTPUUECKUH 3apsi.
3aK0H COXpaHEHUs AIEKTPUIECKOTO
3apsaa

BzaumopeiictBue 3apsnoB. Toueunbie
3apsiabl. 3akoH Kynona

Pemenue 3amau

96

97

98

Onektpuueckoe nose. Ero neiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

Harnpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.
[TpoOusIii 3apsia. JInHuM HanpsKEHHOCTH
9JIEKTpUUECKOro nojst. OgHOpoaHOE
DIIEKTPUYECKOE ITOJIE

IToTeHIIManbHOCTD DJIEKTPOCTATUYECKOTO

moJis. Pa3HOCTh MOTEHIIMATIOB U
HAIIPSIP>KCHUEC

99

[ToreHunanpHas SHEPrUs 3apsiia B
JJIEKTpocTaThYecKoM rose. [loreHnnan
AJIEKTPOCTATUYECKOIO OIS

100

CBs13b HANPSHKEHHOCTH TTOJISL U PA3HOCTH
MOTEHIUAJIOB IS DJIEKTPOCTATHYECKOTO
OJISA




[IpuHIHKI CynIEepnO3UIUY SJIEKTPUIECKUX

101 .
HoJieH

102 Pemienne 3agau

103 ITone Toueunoro 3apsna. [Tone
PaBHOMEPHO 3apsKEHHOU cephl
[Tosie paBHOMEPHO 3apsHKEHHOTO TIO

104 00Bémy mapa. [Tone paBHOMEpHO
3apsDKEHHOM O€CKOHEYHOM MIOCKOCTH

105 [TpoBOIHUKY B AJIEKTPOCTATHICCKOM
noJie. Y CJIOBHE PaBHOBECHS 3aps/IOB

106 JIMdIIeKTpUKY U OJTYIPOBOAHUKY B
3JICKTPOCTATHYECKOM I10JIe
Konpnencarop. D1neKkTpoéMKOCTh

107 KOHJCHCATOPA. DIEKTPOEMKOCTD
IJIOCKOTO KOHACHCATopa

108 [TapannensHOE coequHEHNE
KOHJICHCATOPOB

109 [TocnenoBarenbHOE COETMHEHUE
KOHJIEHCATOPOB

110 DHeprus 3apsKEeHHOr0 KOHIEHCaTopa

111 Pemenue 3amau

112 JIBr>keHuMe 3apsiKEHHON YaCTHUIIbI B
OJIHOPOJHOM DJIEKTPUIECKOM TI0JIe

113 Pemenne 3amay

114 O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH
o Teme "DieKkTpuueckoe mnoie"

115 KonTtponbhast paborta mo teme

"DnekTpudeckoe mosie"




Cuita Toka. [TocTostHHBIN TOK. Y CIIOBHS
116 CyIIIECTBOBAHUS MTOCTOSTHHOTO
ANEKTPUYECKOTO TOKA

117 Wcrounuku Toka. Hanpsxenue u 9/1C

118 3akon Oma 1S yyacTKa Lenu.
DIIEKTPUUECKOE CONIPOTHUBIICHUE
3aBUCUMOCTb COIIPOTUBIICHUS

119 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €0 JTHHBI
Y TUTOIIAH TIOTIEPEYHOTO CEUCHUS

120 VY nenpHOE CONMPOTUBIICHHUE BEIIECTBA.
Pemenne 3amau

121 [TocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COSTUHEHNE ITPOBOIHUKOB

122 Pacuér pa3BeTBIEHHBIX AIIEKTPUICCKIX
nenei. [IpaBuna Kupxroga

123 Pemenue 3amau

124 PaGora snexkTpruyeckoro Toka. 3aKoH
[xoyns —Jlenna

125 Pemenue 3amau
MOIIHOCTD JAEKTPUUECKOTO TOKA.

126 TenmoBas MOIIHOCTE, BIACIIEMAas Ha
pe3ucrope

127 Pemenue 3amau

128 OJ1C 1 BHyTpEHHEE CONIPOTHUBIICHHE
HMCTOYHHKA TOKA

129 3akoH OMa 1J1s TOJTHOM (3aMKHYTOM )

BHCKTquCCKOﬁ OCIn

130 Penrenne 3amau




131 MomHOCTh UCTOYHUKA TOKA 1

132 KopoTtkoe 3aMbIkanne 1

133 Konpnencarop B 1enu mocTOSTHHOTO TOKa 1

134 Pemenue 3amau 1

135 Pentenue 3amaud mo teMe "I1ocTOAHHBIH 1
AIEKTPUYECKUM TOK"

136 Pemenue 3anay no teme "IlocTostHHBIN 1
ANEKTPUIECKUHN TOK"

137 Pemenue 3agay mo reme "IlocTOSHHBIN 1
AJIEKTPUYECKUM TOK"

O06o011eHre U cucTeMaTu3alus 3HaHu|

138 1o Teme "[oCTOSITHHBIN 3JEKTPUUCCKUN 1
TOK"

139 KonTponpHas padbora mo Teme 1
"ITocTosIHHBIN AMEKTpUYECKUI TOK"
DneKTpuueckas MpoBOAUMOCTh

140 Pa3IUYHBIX BEUIECTB. DIIEKTPUUECKUI TOK 1
B MeTajutax. CBEpXIpPOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOPaxX U

141 pacruiaBax 3JE€KTPOJIMTOB. 3aKOHBI 1
®Dapages 17 dIEKTPOIU3a

142 DneKTpuYecKui TOK B razax. [lnaszma 1

143 DIIEKTPUYECKUI TOK B BaKyyMe. 1
Baxyymubie mprOopbl

144 DNEKTPUYECKUH TOK B TIOJTYIPOBOJHUKAX

145 [TorynpoBOTHUKOBBIE TPUOOPHI 1




146

147

148

Pu3n4ecKuil IPaKTUKYM 110 TEME

"M3MepeHue Cuiibl TOKa U HAMPSHKEHUS B

LENH OCTOSIHHOTO TOKA IPH TOMOIIN

aHaJIOTOBBIX U IIU(POBBIX

W3MEPUTEIIbHBIX PUOOPOB" WIIH 1
"3HakoMCTBO ¢ U POBOIi TabopaTopueit

no ¢usuke. [Ipumepsl uzmepeHus

($U3MUeCKUX BETUYMH MPH TOMOIIN
KOMIIBIOTEPHBIX JaTYUKOB"

®dusnyeckuii MPaKTUKYM 110 TeMe
"N3y4yeHre HepaBHOMEPHOIO JIBUKEHMUSI C
LEJIbI0 ONIPEAEIICHUS MTHOBEHHOM
ckopoctH"

Ou3nyecKuil MPakTUKYM 0 TEME

"N3mepenune ycKopeHus npu

MPSIMOJTMHEHHOM PaBHOYCKOPEHHOM

JIBUKEHUHU MO HAKJIOHHOM IIJIOCKOCTH" 1
wim "VccnenoBanue 3aBUCUMOCTH ITYTH

OT BPEMEHH MPH PABHOYCKOPEHHOM

IBHKeHUH"

149

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus cBOOOIHOTO
naaenus" win "V3yueHnue 1BUKEHUs
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

150

Pu3n4ecKuil IPaKTUKYM I10 TEME

"N3yueHne nBUKEHU Tea 10

OKPY’KHOCTH C IIOCTOSIHHOM 11O MOJYJTO 1
ckopocthio" wim "HMccnegoBanue

3aBHCUMOCTH NEepHOJIa 00paIeHUs




KOHUYECKOI0 MAasITHUKA OT €0
napameTpoB"

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenne paBHOECHCTBYIOIIEH CHITbI
IIpU JIBUKEHUH OpYyCKa 110 HaKJIOHHOMN
mwiockocTy" wnu "lIpoBepka runoressl o
HE3aBUCUMOCTH BPEMEHU JIBUKEHHUS
Opycka 0 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT €ro Macchl"

152

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCUMOCTH CHII
YIPYrOCTH, BO3HUKAIOIINX B MPYKUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
iy "M3yueHne NBUKEHUS CUCTEMBI Tel,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIErKkum 0JIoK"

Du3HYeCKU IPAKTUKYM I10 TEME
"U3mepenue koappuiienta TpeHus no
BEJIMYMHE YTJIOBOTO KO3 puireHTa
3aBucumoctd Frp(N)" wnu
"HccnenoBanue IBUKEHUS OpycKa 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
koa¢ppunmenToM Tpenus" unu "N3ydyenue
JBWKEHHUS Tpy3a Ha Baly ¢ TpeHUEM"

154

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"NccnenoBanue ycaoBUN paBHOBECHUS
TBEPJIOTO TENA, UMEIOIIETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHIITEHHOB M pacy€T CHJI yIpyroctu"




win "M3ydeHue ycToMunBOCTH TBEPAOIO
TeJla, UMEIOLIEro I0Ia/lb OMophl"

155

156

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHune UMITyJibca Tena Mo
TopMo3HOMY yTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETIN
3JIEKTPOMOOMIISL U MOIIHOCTHU CHJIBI TSATH"
unu "CpaBHEeHUE U3MEHEHHUS UMITYJIbCa
T€Ja C UMITYJIbCOM CHJIbI" WM
"HccnenoBaHue COXpaHEHUS UMITYIIbCa
IIpU YIPYTroM B3aUMOJEUCTBUU" WU
"N3MepeHue KHHETHYECKON S3HEPIUU Tea
110 TOPMO3HOMY ITyTH"

dusnueckuil NpaKTUKYM 10 TEME
"H3yueHne n30TepMUUECKOro mpolecca
(peKOMEH0BaHO MCTIOIH30BAHNE

1 poBoi 1abopaTopun)" uim
"N3yuenne n30X0pHOTO Tporiecca" uin
"N3yuenune nzobapHoro nporecca’ uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

157

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenue yaenbHoil TernaoéMkoctu"
i "HccnenoBanue mpoiiecca OCThIBaHUS
BenrectBa" wiu "Mccienosanue
aauabaTtHoro npouecca” uinn "M3ydenue
B3aUMOCBSI3M YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYPhI KUTICHUS KUIKOCTEH"




158

Du3N4eCKU IPAKTUKYM I10 TEME
"N3y4yeHue 3akOHOMEPHOCTEN UCTIapeHUst
s)kusikocter" wim "M3mepenue yuenbHoi
TEIJIOTHI IIJIaBJIEHUS JibJa" WIN
"N3y4yeHue CBOMCTB HACHIILIEHHBIX MTapoB"
win "V3mepenune abCcomoTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKA MaccChl
napoB B nnomeuieHun". Mzmepenue

K03 pHIHeHTa MTOBEPXHOCTHOTO
HATSHKEHUS

159

160

161

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue npeBpalieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
u3nyyeHus ceeroauona” niam "M3ydenue
MPOTEKaHUs TOKA B LIETIH, COAepKaIIeh
KoHaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUATIOB (HAIPSIKEHUS)
IIPY [1OCJIEOBATEILHOM COEIMHEHUN
KOHJIEHCAaTOpoB"

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue CMEMIaHHOTO COEIMHEHUS
pesuctopoB" mnu "M3Mepenue yneapHoro
COIPOTHBIIEHUS IPOBOJIHUKOB" WIIN
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
OT HaIpsLKEHUS JUIS JaMITbl
HaKaJuBaHUs"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"HaOxnroenue aiexkTponu3a’ win
"N3mepenue 3apsiaa 0THOBAJICHTHOTO




noHa" win "MccnenoBanue 3aBUCUMOCTH
COIIPOTUBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJBT-
aMIIEpPHOM XapaKTEepUCTUKHU auoaa'

162

PesepBHeiit ypok. O600ICHHE U
CHCTEMATHU3aLMs 3HAHUH 110 TEME
"Kunemaruka"

163

164

165

PesepBHeIit ypok. O000IICHHE 1
cHCTEeMaTH3aIlKs 3HAHUH 110 TeMe
"lunamuka"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"Cratuka TBEp0TO Tena"
PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3allusl 3HAaHHUH 110 TeMe
"3aKOHBI COXpaHEHUs B MEXaHUKE"

166

Wrorosas koHTposibHas paboTa

167

168

169

PesepBHslit ypok. O60011eHNE U
cHCTEMaTHU3alys 3HaHUH 110 TEME
"Tepmonunamuka. TeniaoBbie MalTUHbI"

PesepBuslit ypok. O600111eHNE U
CHCTeMaTHU3allys 3HaHUH 110 TeMe
"ArperatHble COCTOSIHUSI BEIIECTBA.
®dazoBble IEPEXOBI"

PesepBHrlit ypok. O6001ICHHE U

cucTeMaTH3alys 3HaHUH 10 Teme
"Onextpuueckoe nomue"




170

Hrorosoe 3anstue. O000IICHNE
Marepuana 10 kimacca

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170

10

16




11 KJIACC

Ne
n/n

Tema ypoka

B3aunmMoeiicTBre TOCTOSTHHBIX MarHUTOB
Y TIPOBOJIHUKOB C TOKOM. MarHuTHoe
nosie. ['unoresa Amnepa

Bekrop marauTHO#M nHAYKIMU. [IpuHIMT
CYNEPIO3UIIMKA MAarHUTHBIX NoJIeH. JInHuM
MarHUTHOW WHYKIIUU

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

MarauTHOE 1oJie TPOBOJHHUKA C TOKOM.
OmneIT OpcTena

Cuna Amnepa, €€ HanpaBJIeHUE U MOAYJIb

Pemenue 3agau

[Ipumenenue 3akoHa Amnepa.
DneKTpOUu3MepUTENbHbIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBileHUE U
MOAyJIb. JIBH>KEHHE 3apsKEHHON 4aCTHUIIBI
B OJIHOPOJHOM MarHMTHOM I10JI€

Pemenue 3agau

10

Pa6ota cuel Jlopeniia

Pemenue 3agau

11

12

BxonHas koHTposbHast paboTa

MarauTHoOe I10JI€ B BEIIIECTRBE.
cDCppOMEll“HCTI/IKI/I, napa- 1 [naMaraCTuKu

Rl




OcHOBHBIE CBOMCTBA (heppOMArHETUKOB.

13
[IpumeHnenne GpeppoMarHeTHKOB

14 Pemenune 3a1a4 no treme "MarauTHoe
mmoJjie"

15 Pemrenue 3agad mo reMe "MarauTtHoe
mose"

16 SIBNEeHHE NMEKTPOMATHUTHOW WHTYKITHH.
[ToTok BekTOpa MArHUTHOW MHAYKLIUU

17 O C unnykuun

18 3aKOH 3JEKTPOMArHUTHOW UHIYKIIHH
®apanes

19 Buxpesoe anekrpuueckoe none. Toku
dyko

20 O/1C uHAYKIMH B IBUKYITUXCS
MIPOBOHUKAX

21 Pemenue 3amau

22 [IpaBuiio Jlenna

93 WNuaykrusaocTs. KaTymika
WHIYKTUBHOCTH B IIETH MOCTOSIHHOTO TOKa

24 Asnenue camonnaykiuu. IC
CaMOWHTYKIIHH

25 DHeprus MarHUTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE TOJIe

26 Pemenue 3amau

97 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110

TeMe "DIeKTpoiuHaMuKa"




KonrponsHas pabora o Teme

28 " "
DneKTpoAMHAMUKA

29 KonebarenbHas cucrema. CBOOOIHBIE
kosnebanus. ['apmMoHnYeckue KoeOaHus

30 KuneMaTtnueckoe ¥ TMHAMHYECKOE
OITMCaHHE KOJIeOaTEIbHBIX NBMIKEHUN
DHepreTuieckoe onucanue. BeiBoj
JAHAMHYECKOT'O OIHCAHHUS

31 rapMOHHUYECKHX KOJICOaHUH U3 UX
HEPTreTUYECKOT0 U KHHEMATHIECKOTO
OITHCAHHUS

32 Awmmuntyna u ¢a3za xonedanuit
[Tepuon u wactora konebanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJIEOaHHUI

33 MaTeMaTHYeCKOro MasTHHUKA. [lepron
CBOOOIHBIX KOJIEOAHUN TIPYKMHHOTO
MasiITHUKA

34 3aryxaromue Konedanus. BeiHyXIeHHBIE
KoneOanus. Pe3onanc

35 ABTOKOIE0AHUS

36 Pemenue 3amau
VYpoxk-koHpepenuus "MexaHnueckue

37 KoJie0aHUs B MY3bIKAIbHBIX
MHCTpyMEHTax"

38 O0001IeHre ¥ cucTeMaTH3aIys 3HAHUH 110
Teme "Mexanudyeckue Kojaeoanus"

39 DNeKTpOMarHuTHBIE KOJICOaHUsI.

KonebaTtenbHblit KOHTYD




®opmyna Tomcona. CBsI3b aMILTUTYIbI

40 3apsijia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIbI
TOKa B K0JIe0aTeIbHOM KOHTYpE

41 3aKOH COXpaHEHHSI SHEPTUHU B UICATLHOM
K0J1e0aTeNbHOM KOHTYpE
3aryxarolue 3JIeKTPOMarHuTHbIC

42 KoJjieOaHus1. BeIHyK/1eHHbBIE
AJIEKTPOMarHUTHBIC KOJIeOaHus

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

44 Karymika HHIyKTHBHOCTH B TSN
MIEPEeMEHHOTO TOKa

45 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEeMEHHOTO TOKa
Mo1HOCTh IEPEMEHHOT0 TOKA.

46 AMIUIUTYAHOE U IEHCTBYIOLIEE 3HAUCHUE
CHWJIBI TOKA U HATPSHKEHUS

47 Pe3oHaHC B anekTpuUecKoil nenu

48 Pemenue 3amau
Nneansubiif Tpancdopmatop.

49 [TpousBoncTBO, epenaya U NoTpediieHue
ANEKTPUYECKON SHEPTUU
DKOJIOTUYECKHE PUCKU TIPH TTPOU3BOJICTBE

50 anekTpo3Heprun. Kynerypa
WCIIOJIb30BaHUS JICKTPOIHEPT U B
MOBCEHEBHOW KU3HU

51 Pemrenue 3agau

52 Pemenue 3amau




O06001IeHYE ¥ cUCTEMATU3aLU 3HAHUI 10

53 " "
TeMme "DIeKTPOMarHuTHbIE KoJeOaHus

54 MexaHnnyeckue BOIHbL. XapaKTepUCTUKHU
MEXaHUYECKUX BOJIH

55 CBoiicTBa MEXaHUYECKUX BOJH

56 3ByK. XapaKkTepUCTHKH 3BYKa

57 HNudpas3syk u ynprpassyk. lllymoBoe
3arps3HEHUE OKPYKAIOLIEH cpe/ibl

58 Pemenue 3amau

59 DeKTpoMarHuTHeIe BOJHbI. M3myueHue
AJIEKTPOMArHUTHBIX BOJIH

50 DOHeprust 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH
[Ikana 3MeKTPOMarHUTHBIX BOJIH.

61 [TpumMeHeHne HIeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY
[TpuHIUTIBI PAAHOCBSI3U U TEICBUICHHUS.

62 Pagmnonokammst. DJIeKTpOMarHuTHOE
3arps3HEHUE OKPYKAIOIIEH CpelIbl

63 KonrtponbHas pabora no Teme
"Konebanus 1 BOJIHbBI"

64 CaerT. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHHs CBeTa

65 Pemrenue 3aa4 Ha MpUMEHEHUE 3aKOHA
MPSIMOJIMHEHHOTO pacTipOCTPaHEHHS CBETa

66 Ortpaxenue ceera. [lnockoe 3epkaio.

Coepuueckoe 3epKaio




[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIILHBIN TIOKa3aTelb

67 npenomiieHus. [lonHoe BHyTpeHHEE
oTpaxkeHue. [IpeneapHblid yrod mojaHoro
BHYTPEHHEI0 OTPaKEHUS

68 Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHOB
OTpaXKeHUS U MIPEIOMIICHUS CBETa

69 Xon mydent B npusMe. Jlucnepeus cera.
CrnoxHblii coctaB 6enoro ceeta. L[er

70 JInn3pl. POKyCHOE PacCTOSHUE U
ONITUYECKAs CHJIA JIMH3BI

71 [TocTpoenue n300paXkeHuil B IMH3aX U UX
cUCTeMax. YBEeIMYCHHE JIMH3bI
Pemenue 3agau Ha nmoctpoeHune

72 M300pakeHM, TIOJTYIaeMBbIX C TOMOIIBIO
JIUH3

73 ['a3 xak onTuyeckas cucrema

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

75 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

76 Hucnepcus cseta

77 WnTepdepenuus crera

78 KorepeHnTHble HCTOYHUKU. Y CIIOBUS
HaOJI0ICHNSI MAKCUMYMOB U1 MUHUMYMOB

79 Pemenue 3amay

80 [Ipumenenue uHTEpHEpeHINN

81 Judpakius ceeta




Hudpakimonnas pemeéTka. Y cioBue

82 HaOJI0/IeHUS TJIABHBIX MAaKCUMYMOB

83 Pemenwue 3amau

84 [Tonepe4HOCTH CBETOBBIX BOJIH.
[Tonapuzauus ceera

85 Pemenwue 3amau

86 CBeTOBBIC SBJICHHS B TIPUPOJIC

87 O0o001IeHre ¥ cHCTeMaTU3alus 3HAaHUH 110
teme "OnTuka"

88 KonTponbnas pabota o Teme «OnTuka»
['paHuIBl MPUMEHUMOCTH KJIaCCUYECKOM

89 MEXaHHUKHU. 3aKOHBI AIEKTPOIUHAMUKH U
MIPUHIIUIT OTHOCUTEIILHOCTH

90 [ToctynaTel cnennaibHON TEOPUHU
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOMN MHTEPBA.
[TpeobpazoBanus Jlopenma. Ycnoue

91 MPUYUHHOCTU. OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMe IJICHIE BpEMEHHU
Y COKpAIICHUE JITTHHBI

92 DHeprus U UMNYJIbC PEISITUBUCTCKON
JACTHIIBI
CBsi3b Macchl C SHEpPTUEH U UMITYIHCOM

93 PENATUBUCTCKON YaCTUIIBI. DHEPTUS
MTOKOS

94 PaBHOBECHOE TEIIIOBOE U3TyUeHNE

95 3akoH cmenieHus: Buna

96

T'umoreza M. Ilinanka o kBautax. ®OoTOHBI




97

DHeprust 1 UMITYJIbC POTOHA

dororddext. OnbiTer A. I'. CToneTona.

%8 3akonbl poTtodddekra
YpaBHeHue DUHIITEHA 11

99 dbotoarddekra. "Kpacnas rpanuma"
dhoTodrddekra

100 Hasnenue ceeta. Onpitel I1. H. JIleGenena

101 BoJIHOBEIE CBOMCTBA YaCTHII
Bounbl ne bpona. [InuHa BoJIHBIL 1€

102 Bpoiins u pazmepsl 00J1aCTH JTOKAIH3AIUN
JBYDKYIICHCS YacTUIIBI

103 KopmyckysipHO-BOTHOBOH JTyaJii3mM

104 Jludpakius 3JIeKTPOHOB Ha KPUCTAIIax
Crienin(rka u3MepeHui B MUKPOMUDPE.

105 CooTHolieHus HeonpeaeaEHHOCTEN
I'eiizenOepra

106 Pemenwue rpaduueckux 3agau

107 Pemrenue pacu€THbix 3a1au
Kontponbnas padota mo temam: "OCHOBBI

108 CTO", "KopIycKyIspHO-BOJTHOBOM
nyanuzm"
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS

109 aToMma. [itanerapHast MoielTb aTOMa
Pezepdopna

110 IToctynartel bopa

111 Bunei criektpoB. CriekTp ypoBHE#

OHEPIrvr aToMa BOAOpOaa




112

CrnoHTaHHOE U BBIHYXXICHHOC U3JTYUCHUC
CBETa

113

114

Jlazep

Hyxnonnas moxens siapa I elizenOepra-
WBanenko. 3apsi 1 MacCOBOE YUCIIO Spa.
N3oTonbl. PagnoakTMBHOCTH

115

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOILETO U3JIy4EHUS.
BnusiHue paguoakTUBHOCTH Ha )KHBbIE
opraHusMmsl. Jlozumerpus

116

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [{edekt Macce sapa.
SAnepHble peakuuu. SnepHbie peakTophl.
[IpoGieMbl yrpaBisieMoro TepMOSICPHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHSA SAIAECPHON DHEPTETUKU

117

118

119

MeToibl perucTpanuy U UCCIICI0BAHUS
JJIEMEHTAPHBIX YACTHII.
@yH1aMEHTAIIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JICNITOHBI.
IIpencraBnenne o CTaHIapTHON MOJIENH.
KBapk-TirooHHast MOJIEb aAPOHOB

®dusuka 3a npenenamu CTaHnapTHON
Mozenu. TéMHas MaTtepust U TEMHas
sHeprus. EMUHCTBO Gpu3nuecKoi KapTUHBI
Mupa

Oransl pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMUU




120

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

121

CoBpeMEHHbIE ONITUYECKUE TEIECKOIIBI,
paguoTENEeCKOIbI, BHEaTMOC(hEepHast
aCTPOHOMHS

122

123

124

Bupn 3Bé3nHoro Heba. Co3Be3aus, sipKue
3BE3/bl, TUIAHETHI, UX BUJUMOE JBUKECHHE

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

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpanabHbIN Kiacc —
CBETUMOCTB"

125

126

127

128

3Be31bI II1aBHOM ITOCIIEA0BATEILHOCTH

BuyTtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE NPEACTABIEHUS O
MIPOUCXOXACHNUHU U 3BoJtolnu CosHia u
3BE31. DTaIbl )KU3HHU 3BE3]]

Muneunsiii Ilyte — Hamma 'anakTuka.
Tunel ranaktuk. YEpHbIe ABIPHI B Apax
raJlakTUK

Bcenennas. Pacimpenue BeeneHHON.
3akon Xa06mna. Teopust bonbuioro B3psiBa.
PenukroBoe n3inydeHue

129

MacmrabHas ctpykTypa Beenennoil.
MeraranakTuka




130

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

131

Du3nYECKU MPAKTUKYM 10 TEME
"WccmenoBaHue MAarHUTHOTO ITOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"HccnenoBanue CBOMCTB
deppomarnerukoB" unu "HccnenoBanue
JEHCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy
¢ TOKoM"

132

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" uiu
"N3y4yeHue 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "OnpeaesneHue
MarHMTHON MHIYKLMU Ha OCHOBE
u3MepeHus cuibl Amiepa”

133

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHOW MHAYKIUHU'" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

134

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue sSiBIEHUS CAaMOUHTYKITUN"
i "COopka MOJIENN 3JIEKTPOMArHUTHOTO
resepartopa”

135

Pu3NYeCKUil NPAKTUKYM IO TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U NIPYKUHHOTO
MasTHHKOB"




136

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasATHHUKE"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
IMOCJIEIOBATEILHO COSIMHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" MiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 ToKa"

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

139

140

du3nuecKuil MpakTUKYM 110 TEMe
"N3mepenue nokasaTelis IpeaoMIICHUs
crexna" win "llonydyenue usoOpaxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JIUH3bI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha IpuMepe
KUAKUX JUH3)" win "V3mepenue
(hOKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
nuH3"

141

142

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue aqudpakuuu,
UHTEp(QEPEHIINH U MOJSIpU3aluu cBeTa"

Pu3NYECKU IPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SJHEPTUH
PENSATUBUCTCKUX YaCTHUIL (T10
(dhoTorpadusM TPEKOB 3apsKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢€)"




143

144

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinHou [linanka Ha
OCHOBe HccienoBanus poroaddexra” umm
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HalpsiKeHUs "

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CiekTpa pa3peskeHHOTO
aTOMapHOI'0 BOJOPOA U U3MEpPEHUE
nocTostHHOW Punbepra"

145

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
HCIIOJIb30BaHUEM JIO3UMETpa' WIN
"N3y4yenue noraouieHus: 6era-4acTuil
aJlroMuHuEM"

146

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYXEHHBIM TJIa30M C
HCII0JIb30BaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN JIsl OTIPEAEIICHHS
MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nosymapus 1 sipkue 3BE3/51"
unu "Habmronenus B Teneckor JIyHsl,
IJTAHET, TYMAHHOCTEHN U 3BE3THBIX
CKoIJIeHuI"

147

O06o00meHre 1 cHCTeMaTH3alNsl 3HAHUH.
Ponw ¢usuku u actpoHomMuu B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,




COLIMAJILHOW M 3THYECKOH chepax
JESATEIbHOCTH YelIOBEKa

148

149

O00011IeHrEe U CHCTEMATU3aLNs 3HAHUIA.
Ponb 1 MecTo (PM3HMKYU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O0600611eHre U cucTeMaTu3alus 3HaHUH.
Ponw dusudeckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3nvecKoil KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPeJICTAaBICHUI O PUPOE

150

151

O06001IeHYE ¥ CUCTEMATHU3ALU 3HAHUMN 110
Teme "Kunemaruka"

O00011IeHEe ¥ cucTeEMaTU3alus 3HaHUHI 110
Teme "Kunematuka"

152

O0001IeHre 1 cUCTEMaTH3aus 3HAHUH 110
teme "JluHamuka"

153

154

O0001IeHre 1 cUcTeEMaTU3aIUs 3HAHUI 110
teme "Craruka TBEpAoro tena'

O06o0011eHne U cucTeMaTu3alys 3HaHuH 110
TeMe "3aKOHBI COXPAaHEHHSI B MEXaHUKeE"

155

O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”

156

O0001IeHre 1 cUcTeEMaTH3alus 3HaHUH 110
teme "Tepmoannamuka. TemioBbie
MamnHer"




157

O000111eHIE U CUCTEMATHU3ALMs] 3HAHUN 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble epexoibl"

158

159

160

O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
Teme "DnekTpuueckoe mnose"

O0001IeHrEe U cUCTEMATH3als 3HAHUN 110
teme "[loCTOsITHHBIN 3JIeKTpUYEeCKUd TOK"

O06o00611eHre U cucTeMaTU3alus 3HaHu#| 110
teme "Toku B pa3nuyHbIX cpenax”

161

162

163

O06001IeHYE ¥ CUCTEMATU3ALM 3HAHUMN 110
Teme "Marautaoe moie"

PesepBHrlil ypok. O60011eHNE U
CHCTEMaTHU3allvs 3HAHHI 110 TeMe
"JJIeKTpOMarHuTHasE UHIYKIUA"

PesepBHrlit ypok. O60011eH1Ee 1

cUCTEMaTH3allMs 3HAHUI IO TEME
"Mexannyeckue Konedanus"

164

Pesepubil ypok. O6006111eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIe Kosebanus"

165

PesepBHblil ypok. O6006111eHNE U
cUCTeMaTH3alys 3HaHUH 110 TeMe
"MexaHu4YecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

166

PeseprubIil ypok. O60061eHIE 1
CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe
"OnTuka"




PesepBHelil ypok. O600ICHHE 1

167 CUCTEMATHU3AalNA 3HAHUH 10 TEME 1
"OcuoBel CTO"
168 HToroBast KOHTpOJIbHAs paboTa 1
PesepBHbIil ypok. O6001IeHIE 1
169 CHUCTEMAaTHU3AalN 3HAHUH I10 TEME 1
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"
170 Hrorosoe 3austue. O0001IEHIE 1
Marepuana 11 kiacca
OBILIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka, 11 kmace/ Mskumes I'.JI., Byxosnes b.b., Yapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCcTBO
«ITpocsenienue»

» ®usuka, 10 kmace/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. non
penakiueit [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

«IIpocBemenune»

METOANYECKHUE MATEPHUAJIbI 1JIS1 YUYUTEJISA
1. ®enepanbHbIi TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT CPETHETO
(mostHOTO) OOIIIETO 0OpazoBanms. Crapias mikoja. 10-11 kmaccel. - YTBepxkaeH
npukazoM Ne 413 MunoOpHayku Poccun.

2. ®uzuka.10 knacc:yue0b. s obmeoOpazoBat.opraHu3aiuii: 6a30Bblii YPOBEHb
/ T".5l. Mskuies, b.b. ByxoBues, H.H. Corckuii ; nox pen. H.A. IlappenTtreBoii.
— 4-e u3n. — M.: Ilpoceenienue, 2018. — 416 c.:mi. — (Knaccuueckuit kypc).

3. ®usuka.l1 kmacc: yue0. Jlnsa obmeodpa3oBaT.opranu3aiuii: 6a30BbIil ypOBEHb
/ T'.5l. Msikumes, b.b. Byxosues, M.B. Yapyrun ; moza pen. H.A. ITapdentneBoii.
— 5-e u3a. — M.: IIpocBenienue, 2018. — 432 c.: [4] 1. un. — (Knaccuueckuii Kypc).

4. Coopnuk 3aga4 no pusuxe. 10 — 11 kmaccel: mocodbue st

0011e00pa3oBaTeNbHbIX YUpEKIACHUN: 0a30BbIi U popuiIbHbINA ypoBHH/ H.A.



[TapdentreBa. — 3-¢ u3a. — M.: IIpoceemenue, 2010. — 206 c.: ui. —
(Knaccuueckuii kypc).

5. ®usuka. 3agaunuk. 10—11 ki1.: mocoOue amnst o01Ie00pa3oBar. yupeKaeHui /
A.I1. PermkeBua. — M.: llpocda, 2015.

6. Coopnuk 3anay no pusuke: 10—11 xmaccwt / O.U. I'pomuesa. — M.
M3narenscTBo "Ok3amen'”, 2015.

7. TeMaTuyeckre KOHTPOJIbHBIE U CAMOCTOSTEIbHBIE pa0boThI MO (puzuke. 10
kiacc / O.U. I'pomueBa. — M.: U3gatenscTBo "Dx3amen", 2012.

8. TemaTnueckue KOHTPOJIBHBIE U CAMOCTOSITENbHBIE PAa0OTHI 10 pu3uke. 11
kiacc / O.U. I'pomueBa. — M.: U3gatenscTBo "Dx3amen", 2012.

9. KauectBennsie 3a1auu o ¢pusuke B cpenneit mkone. [locodbue nis yuureneit /

M.E. Tynpununckuii. — M.: IIpocBemenue, 1972.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. ®I'BHY «1HCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHU»

2. http:/Insportal.ru - connanbHas ceTb paOOTHUKOB 0Opa30BaHHS.

3. http://markx.narod.ru/pic/ - ¢usuka B 1mKoJIE.

4. http://festival.1september.ru/articles/ - hecTuBap nemarorndeckux uaek
«OTKpPBITBIA YPOK».

5. http://lwww.fizika.ru/ - caiit s yauteneit pU3UKU U UX YUECHUKOB.



6. http://www.physics.ru/ - matepuasl o pusuke.

7. www.ege.edu.ru - madopmanmonHsiii noptan EI'D.

8. http://school — collection.edu.ru/ - enunas xomiekuus [{OPos

9. https://eobraz.ru/roroBrie-padbodrie-porpaMMbI-II0-HOBOMY- ]/

10. https://myotveti.ru/dusnka-10-11-knacc-padouas-nporpamma-2023-2024-
yue/

11. https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-
obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-
obrazovatelnykh-organizatsii

12. Enunas xosuiekiys nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30

13. OtkpsITas ¢pusnka
http://www.physics.ru/courses/op25part2/design/index.htm

14. T'azera «1 ceHTIOps»: MaTepuaisl 1o usuke http://1september.ru/

15. ®ectuBanp negarornyeckux uae « OTKPBITBIA YPOK»
http://festival.1september.ru/

16. duswuka.ru http://www.fizika.ru

17. KM-mikoma http://www.km-school.ru/

18. DnexTponHbIi yueouuk http://mww.physbook.ru/

19. Camas 6onbiuas snekTpoHHas 6ubnuoreka Pynera. [lonck KHUT U KypHaJIOB

http://bookfi.org/






