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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON IporpaMmel, npecraBieHHbix B GI'OC COO, a Takxke
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaensier o0a3aTeIbHOE NPEIMETHOE COIepKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCIEI0BATEIbHOCTh U3YUEHHUS TEM M pPa3JeioB
y4eOHOro TmpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4aroIIMUXCs.
[TporpamMMa mno ¢u3uke Aa€T NpEACTaBICHUE O LENAX, COACpPXKaHUM, OOIIeH
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJa4i NPOPECCUOHANTBHON OpPUEHTALlMH, HAIPABJIECHO HA CO3/IaHUE YCIOBUH AJis
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEMAIBHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs iIaHupyeMble pe3ysbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKONM OCHOBOWM JJisi pa3padOTKu TpeOOBAHMM K JMYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN MOIXO/.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOCHUS Kypca GU3MKH Ha YTTyOIEHHOM ypOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYECHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJISI COCTABICHHS CBOMX PaOb0YHX IIPOrpamMM.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
NOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHUs 00s3aTeTbHOM YacTH COJIePIKaHUs Kypca.

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



3HaHuU 00 okpykatoieM mupe. LLKkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOMINi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HO0Opa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAaHCTIOPTa, OCBOSHUS KOCMOCa,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJIHEHUU UMHU YUYE€OHBIX UCCIIEAOBAHUM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopuidl. Benymmm B Kypce sBISIETCS
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoNaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke OO0CYX IACHHS
npo6JieM palMOHAIBHOTO IPUPOONIOIb30BAHMS U SKOJIOTHUECKO 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHOro mpoiecca. s yriyonéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanu3annu GU3NYecKoro NpakTukyMa. B mepBom ciyyae npakTukym
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOUH B KaXKIOM M3 3TUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpeJCTaBiIeHA €IWHBIM IepeuyHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta (u3uku. I[Ipm sTomM obOecneunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A7t pacuETHBIX 3a7a4 MPUOPUTETOM SBIIAIOTCS 33/a4U C SBHO 3aJaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HUHTETpUpys
IPUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. i Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLIECCOB B OKPYXAlOUIEH >KU3HU, TpeOyrolue BbIOOpa (pu3ndeckon
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepraibHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IPOrpaMMe 10 (PU3UKE YHEHHUECKUX
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanoHHOe 00oOpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYHBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpalMi s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOecTeyrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHnueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHNUN AHAJIOTOBBIX M IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOpUid.

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

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTaBICHUN O HAYYHOM METOJe MO3HaHHs U (popMHupoBaHHE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMHpOBaHUE YMEHHUI OOBSCHATH SBJICHUS C HCTOJIB30BaHHEM (DU3NUECKUX
3HAaHWUU ¥ HAYYHBIX TOKA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npoeCCUOHAIBHOW  JIESITEIBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJTOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYJISpHyl0  (HU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUS] PA3IMYHbIX 33/]1a4 C ABHO 3aJJaHHON (hU3NUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJIEJIM, aJeKBATHOM YCJIOBHUSM 3aJayd, B TOM 4YHCIE 3aJad HHKEHEPHOI'O
XapaKkTepa;

NOHMMaHWE (U3NYECKUX OCHOB W TIPUHIIMIIOB JEHCTBUSA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPEy;

OBJIAZICHUE METOJAAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS W MPOBEICHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEEICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTara;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHUI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICSATECIILHOCTH;

pa3BUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yroyOnEéHHBIA ypOBEHBb
u3ydyeHus yuyeObHoro mnpeamera «®dusmka» Ha ypOBHE CpEIHEro 0OIIero
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIIEIUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIISL.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B mporpamMmMe mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JelIaeT BBIOOP
NIPOBEJICHUS JTA0OPATOPHBIX PAOOT H OMBITOB C YYETOM WHAMBHIYAIbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. @U3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTH. DU3nyecKas TEOpHsl.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHne cuiibl TOKa U HAPSHKEHUS B IIENU MOCTOSTHHOTO TOKA IMPU TOMOIIA
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit no ¢usuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

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

[lepemelienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKH, UX MPOCKIMU HA OCH CHUCTEMbl KOOpPAMHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

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

CBobOonHOE MajeHue. YCKOpEeHHEe CBOOOAHOTO majeHus. J[BuxeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.



KpuBonunenHoe  nBuKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas WU JUHEWHass cKOpocTh. llepmon u wactora oOpaiieHusl.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

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

Jemoncmpayuu.

Mogenb cucteMsl OTCUéTa, WIUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHMUSL.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHIL, CKOPOCTEN IBHKEHHSI OJHOTO M TOTO K€ Tela
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

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

N3yuyenue nBUKeHUs Tena, OpOIIEeHHOT0 rOpU30HTANBHO. [IpoBepka runoressl
O TPSAMOM MNPOMOPLMOHAIBHOM 3aBUCHMOCTH MEXIAy JalbHOCTBIO NOJNETA M
Ha4aJIbHOM CKOPOCTBIO TEA.

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

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

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaT€pUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO M IEHUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. JBHKeHNEe HEOECHBIX Tel
U uXx ciyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuyeckasi CKOpOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TEJA B KUIKOCTH WITH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHUME PaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEJIY CUJI C IPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

LleHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccnenoBanue 3aBUCUMOCTH CUJI YNIPYTOCTH, BOZHUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

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

N3mepenne kodpduimeHta TpeHus Mo BEIWYUHE YIIIO0BOro KoddduiumeHnra
3aBucuMOcCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTymarenbHoe W BpalaTelbHOE JBHKCHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM PpPaBHOBECHS TBEPAOIO TeEa, HMEIOLIEIO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBH)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cunpl Ha MajlloM M Ha KOHEYHOM mepemelleHuu. ['paduyeckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loreHUHMAIBHBIE W HENOTCHIMAaJIbHbIE CUIbl. [loTeHIManbHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
SHEPrus Teia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas S3Heprus Teina
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMUUYECKasi CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIM MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHNE HAa KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 3HEpTrun Telia MPY COBEPIICHUH PaOOTHI.

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

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3mepenue umiynbca Tejia o TOpMO3HOMY ITYTH.

W3mepenne CUuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne coxpaHeHHsI UMITYJIbCA MIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHre KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue padOThl CWJIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUS MOJIEKYyJsipHO-KMHeTnyeckon Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapaktep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojielieil. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkana
temmneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

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

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

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

Hemoncmpauuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOIO JIBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

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

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOAMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.



Mopenp wWIeanbHOTO Ta3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHue MenpaeneeBa—Kianepona u BbIpaKeHHE JJIs1 BHYTPEHHEU DHEPIUM.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenTtapHas paboTa B TepMOAUHAMUKe. Brruucienne paboTsl 1o rpaduky
npouecca Ha pV-nuarpamme.

Temonepenaua  kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHyTpeHH s dHEeprusa. KomuecTBo TEIIOThI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY ISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. ukn Kapho.

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

TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOoca, yTHIIN3alus OMOOPraHUYECKOTO TOILIUBA JJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHaeHcanus. Micnapenue u kuneHue. Y geibHas TEIoTa
napooOpa3oBaHusl.

HacolllieHHble W HEHAcChIIeHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IABJICHUS HACBIIIICHHOTO Mapa OT TEMIEPATyPhl, UX HE3aBUCUMOCTD OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucraminueckue u aMmopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

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

TemnnoBoe pacimmpeHue KUIKOCTEH U TBEPABIX Tel, 00ObEMHOE M JIUHEHHOE
pacumpenre. AHrapMOHHU3M TEIUJIOBBIX KOJIEOAHUM YaCTHI] BEIIECTBA KaK MIPUYUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanusspusie sBneHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MAaTepUAIbI.

Hemoncmpauuu.

TermioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenune. Kunenue npu noHM>XKEHHOM JTaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunasr nedopmariuii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenrie aOCOMIOTHOM BIIAKHOCTH BO3JyXa MU OIIGHKAa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenue monyns FOHra.

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

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOHHUKHU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsa.

B3anmoneiictBue 3apsnoB. Toueunsie 3apsaapl. 3akoH Kymnona.

DIIeKTpUYECKOE Tos€e. Ero AeNcTBUE HA IIEKTPUUYECKUE 3aPsIbl.

Hampsok€aHocTh  anekTpuueckoro  moiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMAaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLuy SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apsbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOTro mo o0béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECUS 3apSI0B.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapannenbHOE coenrHeHNE KOHIeHCaTOpoB. [locnenoBarenbHOe COeqUHEHHE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

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

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

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

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

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

O1eHKa CUJ B3aUMOJICHCTBUS 3apsSIKEHHBIX TEI.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue pa3psga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOro TOKa. MCTOYHUKH
toka. Hampsokenune U u DJ1C &.

3akod OMa Jisl ydacTKa MeMu.

DNEKTPUUECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

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

PaGota snexrpudeckoro Toka. 3akon [[xoymns—JIenna.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOIIHOCTb, BbIAEIsEMasl Ha
pe3ucTope.

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

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HANPSHKEHUS NI PE3UCTOPAa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

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

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3ampIkaHNe TalbBaHUYECKOTO JJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue 3/1C 1 BHYTPEHHETO COMMPOTUBJIEHUSI HCTOYHHUKA TOKA.

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

HccnenoBanrie pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MyUYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHas  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

DJIeKTpUYeCKHiI TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOP, (HOTOAUO], CBETONO, TAIbBAHUKA, pApUHUPOBAHUE ME/IU, BbITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

HckpoBoii paspsa M IPOBOJIUMOCTB BO31yXa.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MNPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMHMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

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

Mesicnpeomemnnle nROHAMUA, C6A3ZAHHbBIE C UIYUECHUEM MEMO008 HAYYHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmyeckas BETUUYMHA, 3aKOH,



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

Mamemamuka: pemieHUe CUCTeMbl ypaBHeHMH. JIuneilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl ¥ X MPOEKIKUK Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIIWJUIAPHBIE SIBIICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJKHE KPUCTAILIbL, JJIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKLHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJIy4YE€HUS COBPEMEHHBIX MAaTepuajoB, B TOM YHCJIE HaHOMAaTEpUAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSHHBIX MArHUTOB M INPOBOJHUKOB C  TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U THAMarHeTHKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKUC TIPOLECCCHI: IIPUMCHCHHC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

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

Kaptuna nuHUI MarHuTHOM MHIYKIIUU TIOJIS NIMHHOTO MPSIMOTO MPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHUTA HA PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenue camonnaykuuu. I1C caMOUMHAYKINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMocTd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO reHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

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

[lepuon u yactora kosnebanuid. Ilepron ManbiX CBOOOIHBIX KOJIEOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

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

TexHuyeckue yCTpoMCTBAa U TEXHOJIOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KoiaeO0aHuii ¥ 3aBUCHUMOCTH TIEPUOJIa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

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

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

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHHM HUTSAHOTO U MPYKUHHOTO
MasITHUKOB.

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

M3y4yeHue nBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

Konebatenbupiii KOHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U €EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, Karyumika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMHM NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyyenue tpancdopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
NPOJI0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
nupakius.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

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

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakimsi.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

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

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

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoenue n3oOpakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOWEIIErO JUH3Y MHOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[VIABHBIX ~MAakKCMMyMOB IIpM [AJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300pa)KEHU B JIMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nossipusaiuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEepeHIINN U TOISIPU3AIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[TonydyeHue crekTpa M3Iy4YEHUs CBETOJIMOAA MPHU MOMOLIM JU(PAKIIMOHHON
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpaHncTBeHHO-BpeMeHHON  uHTepBal. IIpeoOpazoBanusi  JlopeHiia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuueckue yCTpOMCTBA M TEXHOJOTHUECKHE IMPOIECChl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznea 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. Quzuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre (GOTOHOB MpH MEepexoie aToma ¢
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpOHCTBO U NCUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACHUY.

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

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusAHME PAIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

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

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHo# Moaenu. KBapk-TitooHHAas MOAENb apPOHOB.

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. JiieMeHTHI ACTPOHOMUM U ACTPOQU3UKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiagHOE U1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOIIBI, PAIUOTEIIECKOIIbI, BHEATMOC(EpHasi aCTPOHOMHUS.

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

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMmMa «CeKTpaabHbIA Klacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM II0CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsnii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHIA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd (CeBEpHOro MOJyIlIapus U SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX M3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUMKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazfeinax «YUYEHHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o061enHre U cucTeMaTu3alus CoAepkKaHUs pa3AenoB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJHBI», «OCHOBBI CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTHY», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAy4YHOM KapTUHE MHUpPA, 3HAYCHUE OIHUCATEIBbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHNUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoanbie 3yeMeHTapHBIX GyHKUMNA. [Ipu3Haku 1OMOOMS TPEyTrOJHLHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JBIDKCHUSI B KUBOW MPUPOJE, HKOJOTMUECKHWE PUCKH TMPU MPOU3BOICTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIU3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3aJIe)KHM MarHUTHBIX PV,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, D3JIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JMHUU 3JIEKTpornepeaay, 3JIEKTPOABUraTelb, pajap, pPaaAuoONpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, ynbTpa3ByKoOBas JIUArHOCTUKA B TEXHHKE,
MPOCKITMOHHBIN amnmapar, BOJIOKOHHAsI ONTUKA, COJIHEUHAsl OaTtapes, CyTHUKOBBIC
NPUEMHHKH, SJIEPHAs SJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI [10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
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 pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

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

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHu3aly;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ’TUUECKOTO IOBEICHUS;

e CIOCOOHOCTh OLEHMBATH CUTYAllMI0O U NPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

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



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

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJIICHHE JICHCTBUU B OKpyXKalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

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

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



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

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

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

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

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

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHMS MO0 (U3NKE B TMPAKTUYECKYIO OOJIACTh
KA3HEICSTEIbHOCTH;

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

Pabora c nndopmanueii:

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

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAITMOHHON O€3011aCHOCTH;

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

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3UKH W BO BHEYPOUHOU
NEeSATEIbHOCTH;

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

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

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaTbHOM
paboTHI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeeNsTh poJid ¢ Y4€TOM MHEHHM YYaCTHUKOB, 00CYX/AaTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

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

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranuzamnus:

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

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4€OHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JenaTb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €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 LICIIAM;



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

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

e YMEThb OILICHUBATh PUCKH U CBOECBPEMEHHO MPHUHHUMATH PEHICHHS MO HUX
CHIDKEHHUIO;

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

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U JIOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M apPTyMEHTHl JAPYTUX MPH aHaJH3€ PpPe3ylbTaToOB
TeSITEIbHOCTH;

e IIpU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKH.

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

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

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

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJalTHPOBATBHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

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

e DOMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMAaThb 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLUMAJIbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



MOHUMATh pOJdb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM W OSTUYECKOM cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3MYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (HU3MUECKONH TEOPHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAS CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE IaJICHUE,
abcomoTHO ympyras jaedopmMaius, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULBbI, 00JACTHM) MPUMEHHUMOCTH (PU3HYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXAaHUMYECKHE IIPOLIECChl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUWKEHUA, TpeoOpa3oBaHusa [anunes ajie CKOPOCTH M IEepeMElIeHUs,
3akoHbl HpIOTOHA, mNpUHOKII  OTHOCUTENBHOCTH [ 'anuies, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMUYECKON HHEpruH,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsI HUMITYJIbCA M MEXAaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOAMHAMHMKHN (CBSI3b  JIaBJICHUS HWACAJTBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIMU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh



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

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM I1enu, 3akoH J[xoyisi—JIeHna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbL, IaBJICHUE, TOTEHIIUAJIbHAS SHEPrUsl, KHHETUUECKasl SHEPT U,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopMani NpyUHbBI, KOTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOIO IBUTATENS; SJIEKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD JJIEKTPUUYECKOTO OIS, HAMPSHKEHHOCTD MOJIS TOYEUYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKyyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, Pa3HOCTh MOTEHLMAIOB, JJICKTPOIABHXKYILASL
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  CONPOTHMBJIEHHE  y4yacTKa  Lenu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUJIOBOE JBM)KEHHUE YACTHUI[ BEIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHHE, NU(PPy3usi, UCIapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJIICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsIKEHHOTO ITPOBOJIHHKA;

MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUYECKON BETUYUHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
WCCIICIOBAHUS;



MPOBOJIUTH KOCBEHHBIE H3MEPEHUS (U3UYECKUX BEIUYHMH, MPU ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC W
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIILHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEIaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OJKCHepUMEHTa,  MpakTUKymMa U  y4eOHo-
UCCIIENOBATENbCKOM M MPOEKTHOW JIEATENIBHOCTH C HCIOJIb30BaHUEM
W3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM WM HESIBHO 3aJaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKOW MOJENH, OTBEYarolell TpeOoBaHUSM 3aJlaud,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTH PacuEThl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJIYYEHHBIX
pe3yJIbTaTOB;

pelarth Ka4yecTBEHHBIC 3aJayd, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE UHTErpaIluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIENIOYKY PACCYKIACHHUM C ONIOPOU HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apyOESKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJU3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIpOIecCaMu, C
MO3UIINN SKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUN O PAIIHOHAIEHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUEH (PU3UYECKOTO
CONlEp)KaHUsI C WCIOJB30BAaHHUEM COBPEMEHHBIX HMH(GOPMAITMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHUU JUIs TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHIPENEIATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTpUBaEMOi poOIeMbl;

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

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHUIA:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKON, COLMATIBbHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJOBEKA, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKOMN
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJIE;
pasnuyaTh yCJIOBUS NPUMEHUMOCTH MOJIEeH (PU3MUECKUX TEl U MPOLECCOB
(s1BJI€HUIT): OMHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKUE KoOJeOaHUsl, MaTEeMaTHYECKUNW MAasTHUK, WICATbHbBIN
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOXKEHUS M 3aKOHbI JJIEKTPOAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCUTEIIBHOCTH  (3aKOH  COXPaHEHHS



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

aHaJTU3UPOBATh U OOBACHITH KBAHTOBBIC MIPOLIECCHI U SABJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorddexra, mepBuiit 1 BTOpoi nmocTyatsl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOr0 H
MacCOBOTO YHCEJ U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJB3YS BEIUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHS, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTUA U UMITYJILC (DOTOHA, MACCOBOE YUCIIO
Y 3apsi] siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
ANIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOMHIYKIIUS, pe30HAHC, HHTEep(PEepeHITUs
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (hotorddexr), anvda- u 6eTa-pacnaisl saep,
raMmma-usiaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHau3a U
paboThI J1a3zepa;

OMPENEATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHHe, CO3JaBaeMOe INIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3] U BeeneHHol;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTEN  WM3MEPEHWH, Jelarb  BBIBOABI MO  pe3yjibTaram
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC W
OTHOCHUTEJIBHBIC TMIOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJYYEHHbIC PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKECHHOU
TUTIOTE3HI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBia 0€301acHOTO TPY/la PU MPOBEICHUH UCCIIEI0BAHNM B
paMKax  y4yeOHOTrO  OJKCHepUMEHTa,  MpakTUKymMa W  y4eOHo-
HCCIIEIOBATEIIbCKOW M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJaHHONM M HESIBHO 3a/JlaHHOU
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNud, OTBEYaIoIIMe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  HUCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJIUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAITU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYSHHBIX
pe3yIabTaTOB;

pelarth Ka4yecTBEHHBIC 3ajayu, TpeOylolre NPUMEHEHHUS 3HAHUN U3
Pa3HbBIX pa3leioB Kypca PU3UKH, a TAKKE UHTETPAIlUU 3HAHUN U3 IPYTHUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIBHBIX TPHUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

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

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUSI OBITOBOW W MPOU3BOACTBEHHOM
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIeCcCaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKW W TEXHOJOTUW JUIsi JaJbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMaNUEH (PU3UYECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

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

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATH PadOTy IPYMIbI, PALIMOHATIBHO PACIPEACIISATh NE€ATEIbHOCTh
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3jiejioB U TeM
KoHTpoJbHbIe
n/n MPOrpamMmbl Bcero
padoTshI
Paszea 1. HAYUHBIA METO/ ITIO3HAHUS IIPUPOIbI
11 Hayunslit MeTO O3HAHUS IPUPOBI 6
Utoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpAOro TENIa 5
2.4 3aKOHBI COXPaHEHUsSI B MEXaHUKE 10
Wroro mo paszneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15
3.2 TepmonnHamuka. TeninoBble MalTuHbI 20
33 ArperaTHble cocTosiHUS BeecTBa. da3oBbie 14 1
nepexoabl
Hroro no paszneny 49

Paznen 4. JIEKTPOJANHAMUKA
4.1 DIEKTPUYECKOE T0JIe 24

4.2 [TocToSIHHBIN NEKTPUUYECKUI TOK 24

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl



4.3 ToKM B pa3Iu4HbIX cpetax
HToro mo pazaeny

Pazzen 5. PU3HUYECKHUN MPAKTUKYM

5.1 du3nYecKuil TPaKTUKYM
Hroro no pazneny
Pe3epBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

54
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIEeKTpOMarHuTHask UHIYKIUS 13 1
Uroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckne KoueOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15
53 MexaHnYeCcKre U JICKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Pazgena 3. OCHOBBI CHEHI{IAJII)HOI?I TEOPUU OTHOCUTEJIBHOCTHN
3.1 Ocuosel CTO 5 1

Uroro no pazaeny )

Pazngen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynspHO-BOIHOBOH Ayannu3m 15
4.2 ®usznka aroma 5

43 ®du3MKa aTOMHOTO SIPa U 2JIEMEHTaPHBIX
' YaCTHIL



Wroro mo pazueny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12

Hroro no pazaeny 12

Pazzen 6. PU3HUYECKHUN MPAKTUKYM

6.1 Du3nYecKuil TPaKTUKYM 16
Wroro mo pazneny 16

Pa3nea 7. OBOBIIAIOIIEE IIOBTOPEHHUE

Cucremarusais u 00001eHne
71 MIPEIMETHOTO COJICP KAHUS U OTIBITA 15
' JESATCIIBHOCTH, IPHOOPETEHHOTO MPHU

u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos

Uroro no pazaeny 15
PeszepBHoe Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170

16

16






HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

®dusmka — pyHAaMeHTalbHas HayKa O
npupojie

Hay4HbIil MeTO/] TO3HAHMSI U METO/IbI
uccieIoBaHusl (PU3MYECKHUX SIBICHUIN

DKCIEPUMEHT U TEOPHs B MPOIIECCe
no3Hanus npupoasl. Habmonenne u
IKCIIEPUMEHT B (PU3UKE

Crioco0b1 m3MepeHnst (PU3NIECKUX BETUINH

AOCOII0THAS U OTHOCHUTEIIbHAS
MOTrpeIIHOCTHU I/I3MepeHI/II>'I CI)I/IBI/I‘ICCKI/IX
BCINYHNH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uKK B OPMUPOBAHUN COBPEMEHHOMN
Hay4YHOW KapTUHBI MUpPa, B TPAKTUYECKON
JEATEIBHOCTH JIIOJEH

Mexannueckoe aBmkeHne. CucreMma
orcyeta. OTHOCUTEIBHOCTL MEXAHUUECKOTO
nerxenus. [Ipsimas u oOpaTHas 3agaun
MEXaHUKH

Pannyc-BekTop MaTepHabHON TOYKH, €ETO
IIPOEKIMU Ha OCH KoopAuHaT. Tpaekropusi.

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15

16

17

[Tepememenue. CkopocTs. X npoekunu Ha
OCH KOOpJIUHAT

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.
I'pacuueckoe onrcaHne paBHOMEPHOTO
IPSMOJIMHEMHOTO 1B KECHUS

Ciio)keHue nepeMeIeH U CKOPOCTEH.
Penrenue 3amau

HepaBaomepHoe aBrxeHrue. MrooBeHHast
cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

['paduueckoe onricanue NPsIMOIMHEHHOTO
JIBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

CBoOogHoOE majieHne. Y CKopeHue
CBOOOJHOTO HaJicHUSA. 3aBUCHMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBrxeHue Tena, OpOIIEHHOTO MO YITIOM K
TOPU30HTY

KpuBonuHeliHoe nBukeHueE. [[BHKeHME 10
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
L[eHTpOCTpEMHUTENILHOE U TIOJIHOE
YCKOpPEHHE

KonTponbhas pabota no teme
"Kunemaruka"

IlepBsiif 3akoH HproToHa. MHEpInanbHbIe
cucreMsbl orcuéra. [IpuHnmn



18

19

20

21

22

23

24

25

26

27

28

oTHocUTebHOCTH ["anuies.
HewnHeprinanbHbIe CHCTEMBI OTCUETA

Cuna. PaBHoneiicTByromas cuna. Bropoit
3akoH HerotoHa. Macca

B3aumoneiictue ten. Tperuil 3aKkoH
HrroTona

[Tpunnun cyneprio3unuu cuil. Pemenue
3a/1a4 Ha [IpUMEHEHUE 3aKOHOB HproToHa

3aKOH BCEMUPHOIO TATOTEHUS.
OKBHUBAJICHTHOCTH I'PAaBUTALIMOHHON 1
MHEPTHOU MaccChl

Cuita TsbKeCcTH B YCKOPECHUC CBO6OI[HOFO
naacHus

JIB>xeHne HeOECHBIX TE U X
HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona v BUIbI CUIT TPEHHUS.

JIBH>KEHUE B )KUIKOCTHU U ra3ze ¢ YYETOM
CHJIbI COIIPOTHUBJIEHUSI CPEJIbI

HaBnenue. ['ugpocrarnueckoe JaBieHUE.
Cuiia Apxumena

AOCOJFOTHO TBEPJIOE TEIIO.
[ToctynarensHOE U BpaliaTeabHOe
JOBHUXCHHUC TBepHOFO TCJa

MOMEHT CUJIbI OTHOCUTENIBHO OCH
BpaieHus. [1neqo cuibl



29

30

31

32

33

34

35

36

37

38

CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecT Tena. YcinoBus
paBHOBecHsI TBEpPAOro Tesa. Bubl
paBHOBECHS

Pemenue 3amau

KoHntposbhas padota mo teme "J{[uHamuka.
Cratuka TBEepaoro tena"

I/IMHYJ'IBC MaTepHaHbHOﬁ TOYKH, CUCTCMbI
MaTCpPHAJIbHBIX TOYCK. HeHTp MacCC CUCTEMbI
MAaTCpPHAJIbHbBIX TOYCK. TeopeMa 0
JABHXKCHHUH OCHTPA MacCC

I/IMHy.HBC CHJIbl 1 USMCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeakTuBHOE JBHXCHUC

MoOMEHT uMITyJIbca MaTEPUAIIBHON TOYKH.
[IpencraBieHue 0 COXpaHEHUM MOMEHTA
UMITYJIbCa B LIEHTPAJIBHBIX MOJIAX

Pemenne 3agau

PaGora cuibl Ha MaIOM U Ha KOHEUHOM
nepemenieHuu. I'paguueckoe
npejcTaBieHne paboThl CHIIbL. MOIIHOCTh
CHUIBI

Kunernueckas sneprus. Teopema 00
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepUaIbHOW TOUKH

[ToreHunanbHbIe U HEMOTEHIMAJIbHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh



39

40

41

42

43

44

45

46
47

48

49

TpeTBSI KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHIUAJIBHBIX CHUJI C
H3MEHEHHEM MEXaHHISCKOM OHCPIUH
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOMH OQHCPIUH

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBaenue bepHyinu 115 uaeanbHOM
KUJKOCTH

KonTponbras paboTa 1mo Teme "3aKoHbI
COXpaHEHHUs B MeXaHHKe"

Pa3Butue npeacraBieHuii o npupoae
teroThl. OcHOBHBIE nonoxenuss MKT.
Huddysus. BpoyHoBckoe ABIKEHHE
CtpoeHue ra3000pa3HbIX, KUIKIX U
TBEPJBIX TeJ. XapaKTep IBUKECHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
KonuuectBo BemectBa. [locrosiHHas
ABoraapo

Temmnepatypa. TernoBoe paBHOBeCHE.
[lIkana [enbcust

Pemenue 3anau

NneanpHblii ra3. ['a30BbIe 3aKOHBI
VYpasaenue Menzaeneesa-Knaneiipona.
Penrtenue 3amau

AbGcomoTHas TeMieparypa. 3aKoH
JlanbToHa



50

51

52
53

54

55

56

57

58

59

60

I/I30Hp0ueccm B NACAaJIbHOM ra3€ C
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

['padmyeckoe mpecTaBiICHIE
M30IIPOLIECCOB: U30TEPMa, H30X0pa, n300apa

OcHoBHoe ypaBHeHne MKT
Pemenue 3agau

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJIMHAMUYECKOMN CUCTEMBI CO CpeIHEN
KMHETUYECKOM HEpruey mocTynaTeaIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHI]

O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110
Teme "OcHoBel MKT"

KonTponbras padbota mo Teme "OCHOBBI
MKT"

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycinoBul i T/ cuctemsl.
BremHue 1 BHyTpEeHHUE ITapaMeTpBl.
[Tapametps! T/l cucTemsl Kak CpeiHHE
3HA4YCHUS BEJIMYMH, ONIMCHIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOJUHAMUKH.
Camonpou3sBodibHas penakcaius T]]
CHUCTEMBI K TEIIJIOBOMY PABHOBECHIO

Mogaenb naeaabHOro ra3a B
TepMO)II/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOAEIN

VYpasHenue Menneneesa-Knaneiipona u
BBIPAXEHUE JUIsl BHYTPEHHEW SHEPIruu
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62

63

64

65

66

67

68

69

70

BrIpaxenue 111 BHyTpEHHEH SHEPTUU
OJIHOATOMHOT'O MJI€aJIbHOTO Iasa.
KBasucrartnuecknue U HECTaTUYECKHE
IIPOLIECCHI

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Beruncnenue paboTsI 1o rpaduky mpoiecca
Ha pV-nuarpamme

Tennonepenava kak crocod U3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
coBepIIeHHs paboThI

KOHBCKHI/IH, TCIIOIIPOBOAHOCTD, U3JIITYUCHUC

KommdaecTBo TemIoTEL. TemIoéMKOCTE Tena.
VenbHas U MOJISipHAs TETUIOEMKOCTH
BEILIECTBA. Y IeJbHAs TEIJIOTa CTOPaHUs
TOIJINBA

Pacuér konmyecTBa TEIIOTHI IIPH
TeIioneperaye

[TonsiTre 06 agnabaTHOM Mpoiiecce.
IlepBbIil 3aKOH TEPMOJAMHAMUKH

KonngecTBo TemioTsl U paboTa Kak Mephbl
U3MEHEHUS BHYTpeHHEN dHepruu T/1
CHUCTEMBI

BTopoii 3aKOH TEpMOIMHAMUKY IS
PAaBHOBECHBIX 1 HEPABHOBECHBIX MPOLECCOB.
HeoGpaTtumMocTh NPUPOIHBIX MPOLIECCOB

[TpuHIMIIBI AEACTBUS TEIJIOBBIX MAIIWH.
KII



71

72

73

74

75

76

7

78

79

80

81

MakcumanbsHoe 3nauenue KITJ. I{ukn
Kapno
Pemenue 3agau

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIJIOBBIX ABUrareieii. TemioBoe
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl

Pemenue 3amau

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teme "Tepmoaunamuka. TemnoBbie
MaIIuHbI"

KoHTpoinbHas pabora 1o Teme
"Tepmoaunamuka. TernnoBbsie MaluHb!"

[TapooGpa3oBanre U KOHIEHCAITUA.
Hcnapenue u kunenue. Y 1enpHas TEIoTa
napooOpa3zoBaHMs

HacelnienHpie 1 HEHACBIICHHBIE MTAPHI.
KauecTBeHHas 3aBUCUMOCTb IUNIOTHOCTH U
JIaBJICHUS HACBIIIEHHOTO I1apa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTD OT
00BbEMa HACKIILIEHHOT O Tapa. 3aBUCUMOCTh
TEMIIEpaTyphl KUIIEHKS OT JaBJICHUS B
KUJKOCTH

BnaxxnocTs Bo3yxa. AGCoNIOTHAS U
OTHOCHUTEJIbHAs BIaXKHOCTh
Penrtenue 3anau

TBépnoe teno. Kpucramimueckue n

amopdHbIe Tena. AHU30TPONHS CBOMCTB
KPHUCTAJJIOB



82

83

84

85

86
87

88

89

90

91

92

[InaBiienue u KpucTayuM3auus. Y AeinbHas
TeruioTa miasiaeHus. Cyonumanus

Hedopmaruu TBEpaOTO Tena. PacTskenue u
cxarue. Casur. Moayne FOnra. [Ipenen
ynpyrux aedopmaruii

TermoBoe pacimpeHue XKUAKOCTEN U
TBEPABIX Te. AHFAPMOHHU3M TEIIOBBIX
KOJICOAHUI YaCTHII BEIIECTBA

[TpeoOpa3zoBanue 3HEprun B PazoBbIX
nepexoiax

YpaBHeHHE TEIUIOBOTO OaslaHca
Pemenne 3agau

IToBepxHOCTHOE HaTsKeHUE. KanuspHbie
aBJieHUA. /laBieHne noa UCKpUBIEHHON
MOBEPXHOCTBIO KUJKOCTU. PopmMyna
Jlannaca

O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da30BbIe IEPEX0abI"

Kontponbnas pabota o teme "Arperarabie
cocTosiHuS BemiecTBa. Pa3zoBble Mepexoabl”

DneKTpu3anus Tel U €€ MpOosIBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JIADJIEKTPUKHA U TOTYTIPOBOHUKH

OneMEHTAPHBIN AIEKTPUUECKUH 3apsia.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia



B3anmopernicTeue 3apsanoB. Touyeunsle

93
3apsiabl. 3akoH Kynona

94 Pemienue 3amau

95 Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUYECKUE 3aPsIIbI
Hanps>k€HHOCTB IEKTPUYECKOTO MOJIS.

96 [TpoGHbiii 3apsa. JInHuKM HanPsHKEHHOCTH
3NeKTpUudecKoro mnois. OqHopoIHOE
AIEKTPUUYECKOE T10JIe
[ToTeHIMaTBLHOCTD MIEKTPOCTATUICCKOTO

97 noJist. Pa3HOCTH MOTCHIIMAJIOB U
HaIPsDKEHUE
[TorenuuanbpHas SHEPrus 3apsja B

98 AIIEKTPOCTATUYECKOM TMosie. [ToTeHmman
AIEKTPOCTATUYECKOTO OIS
CBs13b HANPSKEHHOCTH TIOJISL U Pa3HOCTH

99 MOTEHIIUAJIOB JUISI AJIEKTPOCTATUYECKOTO
oSt

100 [TpuHIHIT CYTIePTIO3UITUH DICKTPHISCKUX
nosjeun

101 Pemenue 3amau

102 [Tone Toueunoro 3apsinaa. [lone paBHOMEpHO
3apshKEHHON chepsl
[Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mrapa. [lone paBHOMEpPHO 3apsHKEHHOM
OECKOHEYHOM MIOCKOCTH

104 [TpOBOAHHKH B 3JIEKTPOCTATHICCKOM TIOJIE.

VYcnoBue paBHOBECUS 3aps/I0B
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106

107

108

109
110

111

112

113

114

115

116

117

118

119

JIMBINEKTPUKHY U ITOJIYIIPOBOJHUKU B
3JIEKTPOCTATUYECKOM I10J1€

Kongencarop. D1eKTpoEMKOCTh
KOHJIEHCATOpa. DIIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCAaTopa

HapaJ'IJ'IeJ'IBHOG COCAUMHCHNEC KOHACHCAaTOPOB

IlocnenoBareibHOE COETMHEHNE
KOH/ICHCATOPOB

DHeprus 3apsKEeHHOr0 KOHAEHCaTopa
Pemenne 3agau

JIBrKeHHe 3apsyKEeHHON YacTULBI B
OJIHOPOJIHOM JJICKTPHUYECKOM I10JIe
Pemenne 3agau

OO0o01IeHre U CUCTeMAaTH3alus 3HAHUN 110
TeMe "DnekTpuyeckoe nosue"
KonTponbHas pabota mo Teme
"DnexkTpuueckoe mnosie"

Cuna toka. [TocTogHHBIH TOK. Y CIOBUI
CYILLIECTBOBAHUS MIOCTOSIHHOTO
AIEKTPUUECKOTO TOKA

Hctounuku Toka. Hanpspkenue u 31C

3akoH OMa JJ1 y4acTKa LEeMH.
DIIEKTPUYECKOE CONIPOTUBIICHHE
3aBUCUMOCTh COMPOTUBIIEHUSI OAHOPOIHOTO
MPOBOJIHUKA OT €r0 JIIMHBI U IJIOIIA N
MONEPEUHOI0 CeYEHUSs

VY ienpHOE CONMPOTHBIICHUE BEIIECTBA.
Penrtenue 3amau



120

121

122

123

124

125

126

127

128

129
130
131
132
133

134

135

136

[TocienoBarenbHOE, APAILICIIBHOE,
CMEIIIAHHOE COCAMHECHHUE ITPOBOHUKOB

Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX
nenei. [Ipasuna Kupxroda

Penrtenue 3anau

Pabota snekTpuueckoro Toka. 3akoH
Hxoyns —Jlenna

Pemenne 3agau

MOIHOCTb 3JEKTPUYECKOTO TOKA.
TenoBast MOILITHOCTD, BbIIEIsieMast HA
pe3ucTope

Pemenue 3amau

OJ1C 1 BHyTpEHHEE COIPOTUBIICHHE
HCTOYHUKA TOKA

3axoH OMa 715 OJTHOM (3aMKHYTOM)
AIIEKTPUUYECKON 1eTH

Pemenue 3agau

MoOImHOCTh HCTOYHHUKA TOKA

KopoTkoe 3ambikaHue

KoHnneHcaTop B 11enu mocTOSTHHOTO TOKa
Pemenue 3agau

Pemenue 3amau mo teme "I1oCTOSTHHBII
AIIEKTPUYECKUI TOK"
Penrenue 3anad mo treMe "IlocTOSHHEINI
AIIEKTPUYECKUI TOK"
Penrenue 3anad mo treMe "IlocTOSHHEINM
3JIEKTPUYECKAN TOK"

s
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138

139

140

141

142

143
144

145

146

O0o001IeHNe U CHCTeMAaTH3alus 3HAHUN T10
teme "TloCTOSIHHBIN AIEKTPUUECKUA TOK"

Konrpomnbnas padora mo reme
"TTocTOsIHHBIN ANMEKTpUYECKUI TOK"

DneKTpuuecKas MPOBOJUMOCTh PA3IUYHBIX
BEIIECTB. DJIEKTPUUECKHI TOK B METaIaX.
CBepXxnpoBOAUMOCTD

DIIEKTPUUYECKHI TOK B pacTBOpax U
paciuiaBax 3JeKTpoiuTOB. 3akoHbl Dapajnes
JUTSL DJICKTPOIIH3a

DneKTpuuecKuil Tok B razax. [lnazma

DNEKTPUYECKUN TOK B BaKyyMe.
BakyyMmHbIe ipu6opbI

DNEKTPUUECKUH TOK B IOJIYIPOBOJHUKAX
[TosrynpoBOIHUKOBBIE TPUOOPHI

Du3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHue CUIIbl TOKA U HANIPSKEHUS B
LIENH IOCTOSTHHOTO TOKA TP MIOMOILIHU
aHaJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uian "3HaKOMCTBO ¢ HUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHUs PU3NYECKUX BEIUYNH IIPU
MOMOIIN KOMITbIOTEPHBIX JATYUKOB"

Pu3nYeCKU IPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO JIBMKEHUS C
LENbI0 ONPEACIICHUS MTHOBEHHOMN
ckopocTH"



Pu3N4eCcKuil IPAKTUKYM 110 TEME
"U3MepeHune yCKopeHus mpu
MPSMOJIMHETHOM PaBHOYCKOPECHHOM

147 IIBUKEHUH 110 HAKJIOHHOH IIJIOCKOCTH'" WIIN
"UccnenoBanre 3aBUCUMOCTH ITYTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
nBIKeHun"

DuU3nYeCKUi MPAKTUKYM 10 TEME
148 "N3mepeHue yCKOpeHus CBOOOIHOTO
nageHus" win "M3ydyeHue ABUKEHUS Tena,

OpOIIEHHOTO TOPU30HTAIBHO"

DuU3nyecKuil MPaKTUKYM 10 TEME

"N3yueHune nBUKEHUS TeJa 10 OKPY>KHOCTHU

149 C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" MITH
"HccnenoBanue 3aBUCUMOCTH TIEpUOJIa
oOpareHusi KOHMYeCKOro MasiTHUKA OT €Tr0

napameTpos"”

Du3nUeCKu IPAKTUKYM I10 TEME
"M3MepeHne paBHOAEHCTBYIOLIEH CUIIBI ITPU
JBYDKEHUH OpycKa 110 HaKJIOHHOM

150 mwiockocTH" wiu "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBHXKEHUS Opycka
110 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
pPacCTOSIHUE OT €r0 MacChl"

Pu3nYeCKU IPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH CHIT

151 YOPYTOCTH, BOZHUKAIOIIUX B IPYKUHE U
pe3nHOBOM 00paslie, OT uX Aepopmarun”
i "M3ydeHne NIBUKEHHS CUCTEMBI TEJl,



152

153

154

155

CBSI3aHHBIX HUTHIO, IEPEKUHYTOU uepes
JIErkuii 0JI0K"

Pu3n4ecKuil IPaKTUKYM 110 TEME
"U3mepenue kodpuienTa TpeHus no
BEJIMYMHE YTIIOBOTO KO3 PHIeHTa
3aBucumoct Frp(N)" mnu "Uccnenosanue
JBYDKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM KO HULIMEHTOM
TpeHus" win "M3ydeHue ABUKEHUs Ipy3a
Ha Bajy ¢ TpeHuem"

Pu3n4ecKuil NPaKTUKYM 110 TEME
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPJOTrO TEJIa, UMEIOILIETO OCh BpaueHus"
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cuit ynpyroctu" win "U3yuenue
YCTOMYMBOCTHU TBEPJIOTO TeJa, UMEIOILEr0
TJIOIIA/h OTIOPHI"

Du3nUeCKu IPAKTUKYM I10 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TOpMO3HOMY IIyTh" Miu "M3mMepenune Cuibl
TATH, CKOPOCTU MOJIEIH JIEKTPOMOOMIIS U
MOIIIHOCTH cuiIbl TAru" win "CpaBHEeHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cunbl" win "HccnenoBanue coxpaHeHust
UMITyJIbCa IPU YIIPYyroM B3auMoaencTsun"
wim "M3MepeHre KHHETUYECKOM dHEPTrun
T€Ja 10 TOPMO3HOMY ITyTH"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3yueHne n30TepMHUYECKOrO Mpouecca



156

157

158

(peKOMEeHI0BaHO UCTOIb30BaHUE U (PPOBOI
nabopatopun)" win "M3ydeHre n30XOpHOTO
nporecca" win "N3yuenue n3odapHOTro
nponecca” wim "[IpoBepka ypaBHeHUs
COCTOAHMSA"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue yenbHOU TeII0EMKOCTUH" UiTn
"UccnenoBanue mnpoiecca OCTbIBaHUSA
BemectBa" uiu "Mccienosanue
aauabaTHoro npouecca” uin "HM3ydenue
B3aUMOCBSI3M YHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
JKugkocren"

DuU3nYeCKUi MPAKTUKYM I10 TEME
"M3y4yeHne 3aKOHOMEPHOCTEH HCTapeHust
)uakocrei" wim "M3mepenue yaenbHON
TETJIOTHI TIaBJIeHuUs Jbpaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX NAapOB" WU
"N3mepeHne abCOMOTHOM BIaKHOCTH
BO3/lyXa U OLIEHKA MacChl IapoOB B
nomerieHun". Msmepenne kodpduureHTta
MIOBEPXHOCTHOT'O HATSKEHUS

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus YJHepruu
3apsKEHHOT0 KOHIEHCATOPa B YHEPTHIO
u3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKa B LIENIH, COAEpKaIen
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MOTEHLIUAJIOB (HAPSKEHUs) IpU
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160

161

162

163

164

MOCJIEI0BATEILHOM COEIMHEHUH
KOHJICHCATOPOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnemoBaHue CMEIIAHHOTO COCIHMHCHMUS
pesuctopoB" unu "M3Mepenue yieapHOro
COIPOTUBIICHUS IPOBOJIHUKOB" WK
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsl JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"Habnronenue anekrponuza’ wim

"N3mepeHnue 3apsiia 0JHOBAJIEHTHOIO HOHA"

nnu "UcciaenoBanue 3aBUCUMOCTU 1
COIIPOTUBIICHUS TEPMOPE3UCTOPA OT

temrepatypbl” uinu "CHATHE BOJBT-

aMIEPHOI XapaKTEepUCTUKU Auoaa"

PeseprubIil ypok. O60011EHNE U
CHCTEMAaTU3alMs 3HAHUH 110 TEME 1
"Kunemaruka"

Peseprubiit ypok. O60011eHIE U
CHUCTeMaTU3alus 3HAHUH 110 TEME 1
"lunamuka"

Peseprubiit ypok. O60011eHIE U
cucreMarusanus 3Hagui mo teme "Craruka 1
TBEpAOro Tema"

PesepBHrlit ypok. O6001ICHHE U
cHUCTeEMAaTH3allisl 3HaHUi o TeMe "3aKOHEBI 1
COXpaHEHHUsI B MEXaHUKE"
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166

167

168

169

170

PesepBHeiit ypok. O600ICHHE U
cuctemMaTusanus 3Hanuil o teme "OCHOBBI
MOJIEKYJISIPHOKMHETUYECKON Teopun”

PesepBHeiit ypok. O600ICHHE U
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"Tepmonunamuka. TennoBbie MalTuHbI"

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexos"

PesepBHblii ypok. O60011eHNE U
cUCTeMaTH3aIlMs 3HAHUH 110 TeME
"DnekTpuueckoe mosie"

PesepBHblit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 110 Teme
"ITocTOSTHHBIN NEKTPUYECKUH TOK"

Peseprubiit ypok. O60011eHIE U

cucTeMaTu3alusa 3HaHui 1mo teme "Toku B
pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16



11 KJIACC

Ne
n/n

10

11

12

Tema ypoka

B3anmMoeiicTBre TOCTOSIHHBIX MarHUTOB
Y TIPOBOJIHUKOB C TOKOM. MarHuTHoe
nosie. ['unore3a Amrmepa

Bexkrop MmarautHOM uHAYKIMU. [IpuHmn
CYINEpIIO3ULIMY MarHUTHBIX NoJel. JInnuu
MarHuTHON MHAYKIIMHU

MarauTHOE 1oJe MPOBOJHUKA C TOKOM.
OmnbIT OpcTena

Cuna Ammnepa, e€ HanpaBlIeHUE U MOAYIb
Pemenue 3agau

[Ipumenenue 3akoHa Amnepa.
DNeKTpOu3MepUTENbHbIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBileHUE U
MOAYJb. JIBUKEHUE 3apsSKEHHON YaCTULIBI
B OJHOPOJHOM MAarHUTHOM I10JIE

Pemenne 3amaq

Pa6ota cuel Jlopeniia

Pemenue 3amau

MarauTHoOe I10JI€ B BEIIECTBE.
deppoMarHeTHKH, Iapa- U JHaMardHeTHKH
OcHoBHbIE CBOCTBA (heppOMArHEeTUKOB.
[Ipumenenue heppoMarHeTUKOB

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl



13

14

15

16

17

18

19

20
21

22

23

24

25

26

27

Pemrenne 3agaud mo reme "MarautHoe
noJe"

Permrennie 3agad mo reme "Maraurtaoe
mone"

SIBiIeHME NEKTPOMArHUTHOW UHAYKIWH.
[ToTok BekTOpa MAarHUTHON MHIYKLIMHU
O1C unaykuuu

3aKOH 3JIEKTPOMAarHUTHOM UHIYKLIUH
®dapanes

Buxpesoe anexkrpuueckoe noiie. Toku
dyko

O/1C uHAYKIMU B JBUKYLIUXCS
MIPOBOTHUKAX

Pemenue 3agau

[IpaBuio Jlenna

WNupykTuBHOCTH. Karymka
MHIYKTUBHOCTH B II€TIHM [TOCTOSIHHOTO TOKa

SAsnenue camonnaykuuu. IC
CaMOMHAYKIIUU

3Hepm${ MAarauMTHOTIO ITOJISA KaTyHIKH C
TOKOM. 3HeKTp0MaFHHTHO€ IoJIC

Pemenue 3amau

O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "DnekTpoarHamMuka'

KonTponbhas pabota no teme
"DnekTpoauHaMuka'



28

29

30

31

32

33

34
35

36

37

38

Konebarenbras cuctema. CBOOO HBIE
KoJjiebanus1. ['apMoHnYecKre KojeOaHus

Kunematuueckoe u quHaMUYECKOE
OIIMCAHUC KOJIC63T€JIBHBIX ,Z[BI/I)KCHI/Iﬁ

DHepreTudeckoe onucanue. BoiBoj
JAHAMHYECKOI'O OIHMCAHUSA
TapMOHHMYECKHUX KOJIeOaHUH U3 UX
SHEPTeTUYECKOr0 U KHHEMATUYECKOTO
OITMCAHHUS

Awmruntyaa u ¢aza konebanui
Ilepuon u yactora xosnedanuil. [lepros
MaJibIX CBOOOIHBIX KOJIECOaHUI
MareMaTthueckoro mastHuka. [lepuon
CcBOOOIHBIX KOJIEOaHUN TIPY>KMHHOTO
MasITHHKA

3aryxaromue Konedanus. BeiHyX1eHHBIE
kosebanus. Pesonanc

ABTOKOJIEOaHUSA
Pemnrenue 3anau

Ypok-koudepenuus "MexaHn4ueckue
KoJ1e0aHusl B My3bIKaJIbHBIX
HUHCTpyMeHTax"

O0001IeHYE ¥ cUCTEMATH3alUs 3HAHUI 110
Teme "Mexanndeckue xKoneoanus"

DNeKTpOMarHUTHBIE KOJICOaHUsI.
KonebaTtenbHbIi KOHTYD



39

40

41

42

43

44

45

46
47

48

49

50
51

®opmyna Tomcona. CBsI3b aMILTATYIbI
3apsifia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIbI
TOKa B K0JIe0aTeIbHOM KOHTYpE

3aKOH COXpaHEHUsI SHEPTUU B UJI€ATTLHOM

K0J1e0aTeNbHOM KOHTYpE

3aTyxaromue dJIeKTPOMarHuTHbIC
KoJjieOaHus1. BeIHyK/1eHHbBIE
AJIEKTPOMArHUTHBIE KOJIeOaHMs

[Tepemennsiii Tok. Pesucrop u
KOHJEHCATOP B LIEMH MEPEMEHHOI0 TOKa
Karymika uHIyKTUBHOCTH B LIETTH
MEPEMEHHOTO TOKa

3akoH Oma JJ1s1 JIEKTPUUYECKON 1IeTn
MEPEMEHHOTO TOKa

MouHOoCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U AEHCTBYIOIIEE 3HAUEHUE
CUJIBI TOKA U HaIPSIKEHUS

Pe3onaHC B 25IeKTpHUYECKON LIETIH
Pemenue 3amau

Nneansubiif Tpancdopmatop.
[IpousBocTBO, TIepenaya u moTpedieHne
AIEKTPUUYECKON IHEPTUU

DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
WCTIOTB30BaHUS SJIEKTPOIHEPTUH B
MOBCEIHEBHOM KM3HHU

Pemrenue 3amau

Pemenue 3agau



52

53

54
55

56

57

58

59

60

61

62

63

64

65

O06o01IeHre U cucTeMaTU3alus 3HaHUH 110
TeMe "DJIeKTpOMarHuTHbIC KojieOaHus"

MexaHnyeckue BOIHbL. XapaKTepUCTUKHU
MEXaHUYECKHUX BOJIH

CBoiicTBa MEXaHNYECKUX BOJIH
3ByK. XapaKTEepUCTUKH 3ByKa

HNudpas3syk u ynprpassyk. [llymoBoe
3arpsi3HEHUE OKPY’KaIOIIEH Cpeibl
Pewenne 3anau

DneKTpOMarHuTHHIE BOJIHBL. M3mydyenue
3JIEKTPOMArHUTHBIX BOJIH

DHeprus MeKTPOMarHuTHBIX BOJIH.
CBoiicTBa 31IEeKTPOMAarHUTHBIX BOJH
[Ixana 371eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne >7EeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

[TpuHIMIIBI paIUOCBS3U U TEIICBUICHHS.
Panuonoxarnus. DeKTpoMarHuTHOE
3arpsi3HEHUE OKPY’KaIoLEeH Cpeibl

KonrtponbHas pabora no Teme
"Konebanus u BOTHBI"

CaerT. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHUS CBETA

Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa
Ortpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano



66

67

68

69

70

71

72

73

74
75
76

77

78
79
80

[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHTEJIbHBIN MMOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHEee
oTpaxkeHue. [IpeneapHblid yrod mojaHoro
BHYTPEHHET0 OTPaKEHUS

Pemenue 3aaa4 Ha IPUMCHCHUC 3aKOHOB
OTpa’XCHUSA U MPEIIOMIICHHUS CBETA

Xon tyde B mpusMme. Jlucnepens cBera.
CrnoxHblii coctaB 6enoro ceeta. L[er

JIun3el. DOKyCHOE paCCTOSIHUE U
ONTUYECKas CUJIA JIUH3EI

[TocTpoenue n3o0paxeHui B JIMH3aX U UX
cucTeMax. YBEJIMYECHUE JIMH3bI

Pemrenne 3ama4d Ha noctpoeHue
M300paXKEHUH, MOJTy4aeMbIX C TTIOMOIIBIO
JIUH3

I'ma3 xkak onTu4deckas cucrema

Pemenue 3amau. [Ipenensr npuMeHUMOCTH
r€OMETPUYECKOUN ONTUKH

CkopocTb cBETa U METO/IbI €€ U3MEPEHUS
Hucnepcus cseta
WnTepdepenuus crera

Kor CPCHTHBIC UCTOYHUKMU. Ycaopus
Ha6HIO,Z[CHI/I$I MAaKCMMYMOB U MUHUMYMOB

Pemrenue 3anau
[Ipumenenne naTepPepeHIun

Judpakius ceeta



81

82

83

84
85

86

87

88

89

90

91

92

93
94
95

Hudpakimonnas pemeéTka. Y cioBue
HaOJIIO/ICHNS TIIABHBIX MAaKCHMYMOB

Pemenue 3agau

HOHepeqHOCTB CBCTOBBIX BOJIH.
HOJ'IﬂpI/I?)aI_[I/IH CBCTa

Pemenue 3agau
CBeToBbIC ABJICHUS B IPUPOJIC

O06001IeHre U cucTeMaTU3aIKs 3HaHUN 110
teme "OnTuka"

KonTponbnas pabota no tTeme «OnTrka»
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM
MEXaHHUKH. 3aKOHBI AMEKTPOIUHAMUKH U
MIPUHIIUIT OTHOCUTEIIbHOCTH

[TocTynatel cienuanbHOM TEOPUU
OTHOCUTEILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOIN MHTEPBAL.
[TpeoOpazoBanus Jlopenma. Ycnoue
npUIUHHOCTH. OTHOCHUTEIBHOCTh
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHU
Y COKpAICHHUE ITTUHBI

DHeprus U UMNYJIbC PEISITUBUCTCKOM

YACTHUIILI

CBsI3b MacChl C 3Hepmel71 1 UMITYJIbCOM
peHHTI/IBHCTCKOf/'I qacCTUIbI. 3Hepr s
ITOKOA

PaBHOBecHOE TEIIOBOE M3ITYICHHE
3akoH cMemnieHus Buna

T'unmoreza M. Ilinanka o kBauTtax. ®oTOHBI



96

97

98

99
100

101

102
103

104

105
106

107

108

109

110

DHeprust 1 UMITYJIbC POTOHA

®dororddext. OnbiTer A. I'. CToneTona.
3akoHsl hoTordexTa

VYpaBHeHue DUHIITEHA 115
dbotoarddekra. "Kpacnas rpanuma"
dhoTodrddekra

Hasnenue ceera. Onbitsl [1. H. JleGenena
BonHoBEIE cBOMCTBA YacTHIL

Bounbl ne bpoina. [InuHa BoJIHBI 1€
Bpoiins u pa3mepsl 06J1aCTH JTOKATU3AIHH
JBUKYILIEUCS YaCTULIBI

KopnyckyssipHO-BOJIHOBOW yaJIn3M
Judpakius 3JeKTPOHOB Ha KpUCTaIIaxX
Crenuduka u3MepeHnii B MUKPOMHPE.
CooTHol1ieHus HeonpeaeaEHHOCTEN
I'eiizenOepra

Pemenue rpaduueckux 3agau

Pemenue pacu€THpix 3a1a4
Kontponbnas pabota mo temam: "OCHOBBI
CTO", "KopryckynsipHO-BOJIHOBOM
nyanuzm"

OnBITHI 10 UCCIIEAOBAHUIO CTPOEHUS
atoma. [IimanerapHas Mozaenp aroma
Pezepdopna

IToctynater bopa

Bunsl cniektpoB. CrieKTp ypoBHEM
SHEPTUH aTOMa BOJOpPOAA



111

112

113

114

115

116

117

118

CrnoHTaHHOE U BBIHYXXICHHOC U3JIYUCHUC
CBETa

Jlazep

Hyxnonnas moxens siapa ['elizenoepra-
WBanenko. 3apsia 1 MacCOBOE YUCIIO Spa.
N3oTonbl. PagnoakTMBHOCTH

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO U3ITY4EHUS.
BnusiHue paguoakTUBHOCTH Ha )KHBbIE
opranusMmsl. Jlozumerpus

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [ledekt Macce sapa.
SAnepHble peakuuu. SnepHble peakTophl.
[IpoGiemb! yrpaBisieMoro TEpMOSICPHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHSA SAAECPHON DHEPIETUKU

MeTo/1bl perucTpaluy U UCCICIOBAHUS
JJIEMEHTAPHBIX YACTHII.
@yH1aMEHTAIIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JICNITOHBI.
IIpencraBnenne o CTaHIapTHONW MOJENH.
KBapk-TirrooHHast MOJIEb aAPOHOB

®dusuka 3a npenenamu CTaHnapTHON
Mozenu. TéMHas Marepust U TEMHas
sHeprus. EMuHCTBO Gpu3nueckoi KapTUHBI
Mupa

Oransl pa3BUTUS aCTPOHOMHUU. 3HAYCHHE
aCTPOHOMUU



119

120

121

122

123

124

125

126

127

128

[TpuMEeHUMOCTB 3aKOHOB (PU3UKH IS
00BSICHEHHS IPUPOABI KOCMUUYECKHIX
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHX
HUCCIIEIOBAHUN

CoBpeMEHHBIE ONITUYECKUE TEIECKOIIBI,
paauoTENeCKOIbI, BHEaTMOC(hepHast
aCTPOHOMHUS

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3Bé3IH)I, IIJIaHETHhI, UX BUIUMOC IBUKCHUC

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

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
Juarpamma "crieKTpanabHbIN Kiacc —
CBETUMOCTB"

3Be3 bl II1aBHOM ITOCIIE0BATEILHOCTH

BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE PEACTABIIEHUS O
MIPOUCXOXACHNUHU U 3BoJtolnu CosHua u
3BE3/. DTanbl )KU3HU 3BE3]T

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

Bcenennas. Paciimpenne Beenennoid.
3akon Xa06mna. Teopust bonbuioro B3psiBa.
PenukroBoe n3inydeHue

MacmrabHas ctpykTypa Beenennoit.
MeraranakTuka



129

130

131

132

133

134

Hepeménnbie mpoOiieMbl aCTPOHOMUHT 1

DU3NYECKUI TPAKTUKYM I10 TEME

"HccnenoBanue MarHUTHOTO ITOJIS

MMOCTOSSHHBIX MAarHUTOB' MJIH

"HccnenoBanue CBOMCTB 1
beppomarnerukoB" unu "MccnenoBanue

JEHUCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy

¢ TOKoM"

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

@uU3NYECKU IPAKTUKYM 110 TEME

"UccmenoBaHue SBICHHS

3JE€KTPOMarHUTHOW MHAYKIUU" WIH 1
"OnpeneneHne MHAYKIIMU BUXPEBOTO

MarHuTHOTO 10"

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUS CAaMOMHTYKITUN"
i "COopka MOJENN 3JIEKTPOMArHUTHOTO
reseparopa”

Pu3NYECKUl IPAKTUKYM I10 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJ1e0aHU{ HUTSIHOTO U TPY>KUHHOTO
MasiTHUKOB"



135

136

137

138

139

140

141

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

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

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

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepeHue nokasaTelis IpeaoMIICHUs
crexna" wim "[lomyueHune n3o0paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JUH3bI"

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe
xuakux uH3)" unu "M3mepenue
(hOKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
nuH3"

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue aqudpakuuu,
UHTEpPEPEHIINH U MONISIpU3aluU cBeTa"

Pu3NYECKUl IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUU
PENSATUBUCTCKUX YaCTHUIL (IO
(dhoTorpadusM TPEKOB 3apsKEHHBIX
YaCTHI] B MArHUTHOM T110J1e)"



@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha

142 OCHOBe HccienoBanus poroaddexra” umm
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HampsiKeHUs "

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CieKkTpa pa3peskeHHOTO
aTOMapHOI'0 BOJOPOJA U U3MEpPEHUE
nocTostHHOW Punbepra"

143

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C

144 HCIIOJIb30BaHUEM JIO3UMETpa' WIIn
"N3y4yenue noraouieHus: 6era-4acTuil
aJlroMuHuEM"

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroneHus 38€34H0T0 HeOa
HEBOOPYXEHHBIM TJIa30M C
HCI0JIb30BAaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN JIsl ONIPEAEIICHHS

145 MMOJIO)KEHHUS HEOECHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nosymapus 1 sipkue 3BE3/151"
unu "Habmronenus B Teneckor JIyHsl,
IJIAHET, TYMAHHOCTEHN U 3BE3THBIX
CKoIJIeHuI"
O0o001IeHre B cucTeEMAaTH3aIsl 3HAHNH.

146 Ponb pusuku u actpoHomuu B
9KOHOMHYECKOM, TEXHOJIOTHISCKOM,
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148

149

150

151

152

153

154

155

COILIMAJIBHOM U 3TUYECKOH cepax
JESATEIbHOCTH YelIOBEKa

O0o0011IeHrE U CHCTEMATU3aLNs 3HAHUIA.
Posb 1 MecTo (hU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O0001IeHrEe ¥ cUCTEMATH3al1s] 3HAHUH.
Ponw dusmndaeckoii Teopun B
(hopMUPOBaHHUH TTPEICTABICHHUH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3HUECKOi KapTUHBI MEPA B OOIIEM PSTY
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE

O6o001eHue 1 cucTeMaTH3ays 3HAaHUH 110
TeMe "Kunemartuka"

O0001IeHEe ¥ cucTeEMaTU3alus 3HaHUHI 110
TteMe "Kunematuka"

O00011IeHre U CUCTEMAaTH3aIUs 3HAHUHI 110
teme "JluHamuka"

O0001IeHre 1 cUCTEMAaTH3aLUs 3HAHUH 110
teme "Craruka TBEpAoro tena'

O06o0011eHre U cucTeMaTu3alys 3HaHuH 10
TeMe "3aKOHBI COXPAaHEHHsI B MEXaHUKeE"

O06001IeHre U cUcCTEMaTU3aIHs 3HAaHUN 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”

O06001IeHre 1 cucTeMaTU3aIys 3HaHUH 110
teme "Tepmonunamuka. TenaoBbie
MaITUHBI"



156

157

158

159

160

161

162

163

164

165

O000111eH1E U CUCTEMATHU3ALMs] 3HAHUN 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble Iepexoibl"

O000111eH1E U CUCTEMATHU3ALMs] 3HAHUN 110
TeMe "DnexkTpudeckoe nojue"

O06001IeHre U cUcCTEMaTU3aIMs 3HAaHUH 110
teme "[loCTOsITHHBIN 3JIeKTpUYEeCKUd TOK"

O0600611eHre U cucTeMaTu3alus 3HaHu#| 10
teme "Toku B pa3nuyHbIX cpeax”

O000IIEHNE U CUCTEMATHU3ALIMS 3HAHUH 110
Teme "Marautaoe moie"

PesepBHrlit ypok. O600111eHNE 1
CHCTEMaTHU3allus 3HAHH 110 TeMe
"JJIeKTpOMarHuTHas UHIYKIUA"

PesepBHrlit ypok. O60011eH1Ee 1
CHCTEMAaTH3allMsl 3HAHMI 110 TEME
"MexaHnnyeckue Koaeoanusa"

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

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

PeseprubIil ypok. O60061eHIE 1
CUCTEMAaTH3aIlHsI 3HAHHUH 110 TeMe
"OnTuka"
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PesepBHelil ypok. O600IICHHE 1
CHCTEMaTHU3allvs 3HAHHI TI0 TeMe
"OcnoBbel CTO"

PesepBHelit ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

PesepBHbIil ypok. O6001IeHIE 1
cUcTeEMAaTH3anusI 3HaHuH 110 Teme "dusuka
aroma"

PesepBHrlit ypok. O600111eHNE 1
chcTeMaTH3alMs 3HaHui 1o TeMme "dusuka
ATOMHOTO SI/Ipa ¥ AJIEMEHTAPHBIX YacTUIl"
PesepBHrlit ypok. O60011eH1Ee 1
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"DnemMeHThI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka (B 2 yactax), 10 knace/ I'enpenmreitn J1.J., bynarosa A A.,
Kopuunses 1U.H., Komkuna A.B.; non pegakuueit Opiosa B. A., O6uiectBo ¢
orpannueHHON 0TBeTCTBEHHOCThIO « BMHOM. Jlabopatopust 3HaHUI»;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Gusuka (B 2 yactsax), 11 knacce/ I'enpenmreitn J1.O., bBynatoBa A.A.,
Kopuunbser 1U.H., Komkuna A.B.; nox pegakuueit Opioa B.A., OG1iecTBo ¢
orpaHn4eHHoON 0TBeTCTBEHHOCThI0O « BMMTHOM. JlaGoparopus 3HaHUI»;

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






