MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero o6mero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuétoMm (enepasbHONH pabodeil mporpaMMbl BocnuTaHus W KoHrenuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaqu3yoilnx OCHOBHbIE 00pa30BaTEeIbHbIEC TPOIPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBIMBAET PEKOMEHIyEMYIO MOCJIEI0BATEIbHOCTh U3yUEHHUSI TEM U Pa3JieioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0Yy4YaroIIMUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpEeACTaBICHHE O LEISAX, COAEpKaHUM, OOIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YriIyOJEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4l NPO(PEeCCUOHANBHON OPUEHTAIMH, HAMPABJICHO HAa CO3JaHUE YCIOBHUM NSt
IPOSIBJICHUS] CBOMX HUHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEM Ka)AbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHS 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs iIaHupyeMble pe3yibTaTbl OCBOCHUS
Kypca (U3NKKM Ha YpPOBHE CpemaHero oO0miero oOpa3oBaHUS: JHWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€HHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOW Il pa3pabdOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOydYaroluXcsl, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 001Iero oopa3oBaHus Ha yriTy0aEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN MOIXO0/.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAaThI IO FOJaM O0yUYECHUS;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
WCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX PabOvMX MpoTrpamMm.

[TporpaMMa no ¢gu3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTECH U
IPEIOCTABIAET BO3MOXKHOCTU I peaju3alid Pa3IUYHbIX METOJUYECKHUX
MNOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEHUs 00s3aTETFHON YaCTH COAECPIKaHUS Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYyMAas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»xkatoieM mupe. LLkonpHbINH Kypce (U3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB W SIBIICHHWM, HM3y4aeMbIX XUMHEH, OHUOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUN OMNpENEeIHIIO XapakTep U OypHOE pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHUs] HOBBIX MATE€pUAJIOB C 3aJlaHHBIMU CBOMCTBaMH. M3ydeHune (Ppu3NKu
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpOBaHNE YMEHUI MPUMEHATh HaAYyYHBIA METOJ MMO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIET0OBAHUM.

B ocHOBY Kypca (u3nku Ha ypoBHE CpeTHETO OOIIEr0 00pa30BaHUs MOJIOKEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 OCTPOESHHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (DHU3UKH
oObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsIeTCs
(dbopMHUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEILECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnosara€T MCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoa€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOpPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHUUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkxke OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOONIOIb30BAHMS U SIKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHue coaepKaHusi MporpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Guanku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielcTBytomero ¢akropa ydeOHoro mporiecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopaTopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBom ciiydae mpakTUKyM
npoBoauTcs 6o B koHIE 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTerpamusi padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOAATCSA B IpoLiEcce
u3ydyeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOATEJIHOE ~ HCCIEAOBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAr0OBOM HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpeJCTaBIeHAa €IWHBIM IepeuyHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
YYaCTHHKaMU 00pa30BaTEIbHOrO MPOLIECCa UCXO0I U3 OCOOEHHOCTEW OYPOUHOTO
IUIAHUPOBAHMUST W OCHalleHusi kabuHeta (usuku. I[lpm sTomM obOecneunBaercs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSMU NIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1ad.
[Tpu 5TOM A7t pacuETHBIX 33a4 MPUOPUTETOM SBIIAIOTCS 33/a49U C SBHO 3aJaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK MU HUHTETpUpys
PUMEHEHNE 3HAaHUI U3 Pa3HbIX pa3aenoB. i Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHE/NPECKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLECCOB B OKPYXAlOUIeH >KU3HU, TpeOyrolue BbIOOpa (pu3ndeckon
MOJIEJH JIJIsl CUTYallMH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepHaIbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOs€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCJOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000opy10BaHUE ISl BBIMOJIHEHUSI YKa3aHHBIX B IPOrpaMMe MO (PU3UKE YUEHUUECKUX
OMBITOB, JAOOPATOPHBIX PA0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanoHHOe 00OpyJoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI W3y4aeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U OOEcTeyrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTEIHHBIX CHUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUHA.

OCHOBHBIMU IENISIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoBaHHEe UWHTEpeca M CTPEeMJICHUS OOydYalomMXCd K HayYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTaBICHUN O HAYYHOM METOJie MO3HaHHs U (popMHupoBaHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yueHHsS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpOBaHUE YMEHUI OOBSCHATD SIBJICHUS C HCIIOIB30BaHUEM (H3NICCKUX
3HAaHWUU ¥ HAYYHBIX TOKA3aTEIbCTB;

(dopMUpOBaHHE NPEACTABICHUA O POIM (PU3MKK AJ Pa3BUTHUS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHONW  IESITEIBHOCTH, CBSI3aHHBIX C (DUBUKOW, TMOJTOTOBKAa K
JanbHeeMy 00y4eHUIO B 3TOM HalPABJICHHH.

JlocTrxeHne 3TUX Lened o0ecreunBaeTCsl pelIeHUeM CIENyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3MKH Ha YPOBHE CPEIHET0 0011Iero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYISpHyl0  (HU3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKU;

dbopMupOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKHUE 3HAHUS JUIs1 OOBICHEHUS
buznyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUeCKOit
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (U3NUECKON
MOJIeJIM, aJeKBATHOM YCJIOBHUSM 3aJayd, B TOM 4YHCIE 3aJad HH)KEHEPHOIO
XapaKkTepa;

NOHMMaHWE (U3NYECKUX OCHOB W TIPUHIIMIIOB [EHCTBUSA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSIHHS Ha OKPYKAIOUIYIO CPENyY;

OBJIAZICHUE METOJAAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
¢u3nyecKuX OIKCIEPUMEHTOB, aHajdM3a M HMHTEpOpeTanuud  HHpOpMaIuH,
OTpEEICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yIbTara;

CO3JaHME YCJIOBHM [JIsi pa3BUTUS YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITENbHOCTH, CBSI3aHHON
¢ (PUBHKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeObHoro mnpeamera «®dusmka» Ha ypOBHE CpEIHEro 00IIero
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
00pa30BaHMsI 10 CIEIHUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIISL.

Ha usyuenue pusuxu (yriyOna€HHBIH YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBogutcs 340 gacos: B 10 kmacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kimacce — 170 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraemeiii B mporpamMmMe 1o (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JeIaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB € YYE€TOM WHAMBHIYAIbHBIX
0COOEHHOCTEH 00yJaromIMnXCcsl.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

dusnka — pyHaaMeHTadbHasl HayKa o npupoje. HaydHblil MeTo ] MO3HaHUS U
METO/IbI HCCIICIOBaHUS (PU3NUECKUX SBJICHUM.

DKCIIEpUMEHT M TEOpHUs B Mpollecce MOo3HaHUs Npupoabl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  W3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
HU3MEPUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TaTUUKOBBIC CHCTEMBI).

[TorpemHocT  W3MEpeHMM  (PU3MYECKUX  BEJIUYMH  (a0CONIOTHAs M
OTHOCHUTEIIbHAS).

MopenupoBanue QU3MUECKUX SIBICHUN M MPOIIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Pons u mecto ¢usuku B (GOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpa, B MPAKTUYECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuii 3xkcnepumenm, 1a6opamopusie padomol, NPAKMUKYM.

N3mepeHne cuiibl TOKa U HAPSsHKEHUS B [IENU MOCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKoMCTBO C 1udppoBoi nabopatopueit no ¢usuke. [Ipumepsl u3mMepeHus
(bU3UYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a/1a4l MEXaHUKHU.

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

[lepemelienne, CKOpOCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CroxeHune nepeMelieHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U IyTH MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMmaneHue. YCKOpeHHe CBOOOHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOT0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU M UX TpaduKu.



KpuBosmHenHoe  nBWKEHME. J[BHKEHHME  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas ckKopocTh. [lepmom m dactora oOpareHus.
[leHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAaHT€HLUAIBHOE) U IMOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKH.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE TIPOLECCHI: CIUAOMETD,
JBUKEHUE CHAPSAIOB, LEIHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mogenb cucteMsl 0TCUéTa, WIUTIOCTPALUS KHHEMATHUYECKUX XapaKTEpUCTUK
JIBUKECHMUSL.

Crioco0bI uCCIeIOBaHMS IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHUe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGmronenue aBukeHUs Tena, OpOIICHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHEHHE ITyTEM, TPAEKTOPHIL, CKOPOCTEN IBUKEHHUS OJHOTO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npaKmMuKym.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn ).

N3yuyenue nBUKEHUS Tena, OpOIIEHHOT0 FOpU30HTANIBHO. [IpoBepka runoressl
O TOPSAMOM MNPONOPLMOHANBHON 3aBUCHUMOCTH MEXKIY JaJbHOCTBIO IMONETA U
HAa4aJIbHOM CKOPOCTBIO Tea.

W3yuyeHune IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW IO MOZIYJIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MueprumaneHbie cucteMmsl oTcyéTa. lIpumHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA /U151 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaI€HUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IJIAHETHI U OT reorpauuecKoi MHUpOTHI. J[BHkeHNe HEOECHBIX Tel
U ux ciyTHUKOB. 3akoHbl Keruepa. IlepBas kocMuuyeckasi CKOPOCTb.

Cwia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUS CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH TeIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: INOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLIMATBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHUE PAaBHOACHCTBYIOLIEH MPUIOKEHHBIX K TEITy CUJI C TPOU3BEICHUEM
MaccChl T€Jla Ha €ro YCKOPEHHWE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomol, nPAKMUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bI O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS Opycka I0
HAKJIOHHOM INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYXHHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPECKUHYTON depes
JErKuii OJIOK.

N3mepenne kodpduimenta TpeHus 1Mo BETUYMHE YIIIOBOro Koddduimenta
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrkeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHNS IPy3a HA BAJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpAoe Teno. IlocTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTu Tena.

Y cii0Bus paBHOBECHUS TBEPAOTO TEIIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€éTyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIl10BUSL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKkym.

HccnenoBanue yciaoBUM pPaBHOBECHS TBEPAOTO Teja, HMEIOLIETO OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.

Tema 4. 3akonvt coxpanenusn é mexanuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTEPUAIbHBIX TOUYEK. L[eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

Nmnynbe CUITBI 1 U3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

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

PabGoTta cuipl Ha MaloM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW SHEPTUU MATEPUATBHON TOUYKHU.



[loreHnuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHasE »HeEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
SHEPrus Tejia B OTHOPOJHOM IPaBUTAIMOHHOM MoJie. [loTeHnmansHas 3Heprus Tenna
B TPABHUTAIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpU W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHOM JKHAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIN MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHHE HAa KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 3HEpTUn Telia MPU COBEPIICHUU PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM MOTECHLIHAIbHOW SHEPruil MpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue SHEePruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, navopamopmnsie padomuol, npaKmuKym.

N3mepenue umiynbca Tejia o TOpPMO3HOMY ITYTH.

W3mepenune cuitbl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOUIISE M MOIITHOCTHU CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne cCOXpaHeHUsI UMITYJIbCa IIPU YIPYTOM B3aUMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

OmnpeneneHue pabOThl CWIBI TPEHUS] TPU ABWXKEHUM Tejla N0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapaktep JABUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BElIECTBA. Moaenu CTpOEHHs Ta30B, KUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.



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

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

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpToHa. M3ompoiieccrl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJWYECTBOM BemiecTBa. [ 'padudeckoe
MPE/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

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

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us :xuaKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmronenue u nccienoBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEXTy TOPSYEi U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO Mpounecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCJIOBUM IS
TEPMOJAMHAMUYECKON cUCTEeMbl. BHelIHre U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHILI, BBICOKHE
TeMnepaTypbl. BeipaxkxeHue il BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MEaJIbHOIO
rasa.

KBazucrarnueckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
mpoIiiecca Ha pV-auarpamme.

Temonepegaya  kak  crnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotTel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YHaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. VYaenbHas TeIIoTa CropaHus
tornmBa. Pacuér KkoiuuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM IIpoIiecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHHss 3Heprusa. KoimuecTBo TEIoTh
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruv TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIiepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 0oJiee XOJIOIHOTO Tena K 0oyiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeobpatuMocTs TpUpPOAHBIX MPOIECCOB.

[Tpunnumne! aecTBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIIEKThl MCIOJIBb30BaHMUs TEIUIOBBIX ABUrareneid. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH Cpe.Ibl.

TexHUYecKue yCTPONCTBA U TEXHOJOTMYECKUE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIMOHEP, AMU3ENbHBIA W KapOIOpaTOpHBIA ABUTATENd, MNapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTUIU3AIUS «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOr0 Hacoca, yTHIN3alus OMOOPraHUYECKOTO TOILIUBA JIJIst
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro nmpouecca.



KomrmbroTepHbie MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuxym.

N3mepeHne yaenbHON TEIIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agquabaTHOrO mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KATIEHUS KUIKOCTEN.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kuneHue. Y aeibHas TeroTa
napooOpa3oBaHusl.

HacplleHHble W HeHachllleHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTH OT
00BbEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpPATypbl KUIIEHUS OT JaBJICHUS B
KUIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBOWMCTB
KpuctaiuioB. [lmaBieHne u Kpuctaums3auusa. Y JIEJIbHAs TEIIOTA IUIABJICHUS.
CyOnumariusi.

Hedpopmanuu TBEpHOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOura.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue XUAKOCTEH U TBEPABIX TeJ, 00ObEMHOE M JIMHEHHOE
pacimpenne. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYMUHA
TEIUIOBOTO pacUIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEXOaX.

YpaBHeHUE TEMI0BOTO OaaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(phuUMEeHT MOBEPXHOCTHOrO HATSHKEHUS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

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

Jemoncmpayuu.

TermioBoe pacliupeHue.

CBolicTBa HACBILIEHHBIX NTAPOB.

Kunenue. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSYKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmaunBaHue.

Kanumisipasie sBiaeHUs.

Mopenu HEHBFOTOHOBCKOMW KUJKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenre aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHS.

N3mepenne monyns FOnra.

HccnenoBaHnne 3aBUCHUMOCTH  JAeQopMallii  pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. DiaekTpoauHaMMKA.

Tema 1. dnexmpuueckoe noine.

OJekTpu3anuss Tel U €€ MPOSBICHMS. JJNEKTpUYECKUMU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKHM, IUAIEKTPUKA U  MOJYNPOBOIHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUYECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyroHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUECKUE 3aPs/Ibl.

Hampsoxk€anocts  anektpuueckoro  moisid.  [IpoGueiit  3apsan.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OHOPOIHOE AIEKTPUYECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLHMAIOB U
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenman snexkTpocTaruyeckoro nmoss. Csi3b HANPSHKEHHOCTHU MOJIS M Pa3HOCTU
NOTEHUHUATOB JUI 3JEKTPOCTATMUECKOro mojs (Kak OJHOPOAHOrO, TaKk U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLiuy AAEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTro Mo 00béMy Mmiapa. Ilonme paBHOMEpPHO 3apsKEHHOU
OeckOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH H
SKBUIIOTEHIHMAIBHBIX TOBEPXHOCTEM.

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

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KongencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapaiutennbHOE COeqMHEHNE KOHAEHCATOPOB. llocnenoBarensHoe coeTMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHICHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM MOJIE.

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

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAJH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

O1eHKa CUjl B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINN, COAEPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH ITOTEHIUAJIOB (HanpsKEeHUs ) pu
MOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. MCcTOYHUKH
toka. Hanpsokenne U n O/1C é.

3akod OMa JJ1sl ydacTKa [eIu.

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

[TocnenoBaTenbHOE, NapaJieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX dekTpuueckux meneil. [IpaBmna Kupxroda.

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



MONIIHOCTh 3JIEKTPUYECKOTO TOKa. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBIICHUE UCTOUYHHUKA TOKA. 3aKOH OMa Jj1sl TOJTHOM
(3aMKHYTOM) sJeKkTpudeckoil menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Hemoncmpauuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSHKEHUS NJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUSI.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH NOTEHIIMATIOB MEXAY MOJIFOCAMU UCTOYHHKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS IS JIAMITBI
HaKaJIMBaHMUSI.

YBenuueHue npeena n3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH NOTEHIIMATIOB MEXAY MOJIFOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METAIIOB. 3aBUCUMOCThH COINPOTUBIICHHUS METAJUIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TosrynnpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOJAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIHN3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuuHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Ta30pa3psaHbIe
JaMIbl, 3JIEKTPOHHO-JTydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAUO/, CBETOUO, TAIbBAHUKA, pAQUHUPOBAHUE ME/IU, BhITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

Habmronenue 3nekTpoiamnsa.

N3mepenue 3apsiia OTHOBAJIEHTHOTO UOHA.

HccnenoBaHnre  3aBUCMMOCTH  CONPOTUBIIEHHUS  TE€PMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3uYeCKU MPAKTUKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX W3MEPUTENbHBIX MNPUOOPOB U KOMIBIOTEPHBIX JATUMKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MUeCKUX BEIUYMH, NPOBEpPKA MPEIJOKEHHBIX THNOTE3 (BBIOOp M3 pador,
ONMMCAHHBIX B  TEMATUYECKUX  pazlenax «YUYEHUYECKUH  HKCIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIEe CBSI3H.

N3yuenue kypca pusuku yrayonéHHoro ypoBHs B 10 kacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTeIbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMu MaTeMaTHKH,
Ounonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (pakT, rumnoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUEe CUCTeMbl ypaBHeHMH. JIuneilHas QyHKIUS,
napaboiia, runepOosa, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBAa, MOJIApHAs Macca, MOJyueHHE HAaHOMAaTepUajoB, TEIUIOBBIE CBOWCTBA
TBEPABIX TEN, KUAKOCTEH U Ta3oB, )KUJIKME KPUCTAIIbI, JJIEKTPUUYECKHE CBONCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINS, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMKCHUN C MCMOJIb30BAaHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUUHU
(KpOHIITEWH, pemeéTyaTble KOHCTPYKIIMHK), MCTOIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBHUTaTElb BHYTPEHHETO
CrOpaHus, napoBasi TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
NOJIy4YE€HUS COBPEMEHHBIX MaTepuaioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KUIACC

Paznen 4. JaekTpoauHaMuKaA.

Tema 4. Maznummnoe noJe.

B3auMonencTBue IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHUWTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nosne B Bemectse. DeppOMarHeTuky, rapa- U JTMaMarHeTUKH.



TexHn4eckrue YCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHl: NPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTeP-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHII.

Hemoncmpauuu.

Kaptnna nuHHMA  WHAYKOWMM  MarHATHOTO  TOJISI  TMOJIOCOBOTO |
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS JTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUKEHUS MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIIMT NENUCTBUS AIEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InexkmpomazHumnas uHOYKyYuA.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOMU
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B 1I€MH TOCTOSTHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: HUHAYKIMOHHAS
Me€4b, COJICHOW/I, 3allIUTa OT AJIEKTPU3ALMU TEJ NPU ABUKECHUUA B MATHUTHOM T10JI€
3eMJIu.

Hemoncmpauuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUM OT CKOPOCTU W3MEHEHUS
MarHuTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[TameHrie MarHuTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUU BUXPEBOIO MATHUTHOTO TIOJIS.

HccnenoBanue sIBICHUS] CAMOUHAYKIINH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apMmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHYecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYeCKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMITUTYIaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMIA
MaTeMaTH4ecKoro wmastHuka. Ilepuos; CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch kK01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MAJIbIX KOJIeOaHUIl rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuil 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanue koyie0aHUM Tpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopMupOBaHUs MPEICTABICHUN 00 HACATHPHON MOJIENIN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOTO U MPYKUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS Teja B XO€ KOJeOaHNl Ha yIIPYTOM IO/BECE.

M3yyenue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHHIH.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
uaeanpHOM KoJsiebaTenpHOM KoOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsia KOHJEHCATopa ¢ aMIUIMTY/AI0M CHIIbI TOKa B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCaTop M KaTyllKa
VWHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  TpancopmaTop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEHEBHOM KU3HU.

TexHUYecKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JMHUM JIEKTpOorepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATrHUTHBIX KOJICOAHUI.

Monenb 3IeKTpPOMarHuTHOTO TeHEpaTopa.

BbIHyXIeHHbIE CUHYCOUJATbHbIE KOJIEOaHUSI.

Pe3ucTop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHCc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpoiicTBO U MPUHIUI AEUCTBUS TpaHCPOpMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

N3yuenue tparncopmaropa.

HccnenoBanre nmepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaZHUMHbBLE GOJIHDBL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunsie u
MPOJI0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, MpeJoMJIeHHE, HMHTephepeHIus Hu
U pakiys.

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

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoHMCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HWE,  NPEJIOMIICHHUEC,
noJIsIpU3alusl, MHTepPEepeHLus U Audpakuus.

[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30p, aHTeHHA, TenedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneO:mromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTBD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunu u auppakiuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpEeHITHSL.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomul, npAKmMuKym.



M3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4yeyHbIl HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHHs. [10CcTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/I€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cBera. CiioxHbIA cocTaB O€lI0ro cCBeTa.
IBer.

IlonHoe BHyTpeHHEe OoTpakeHHe. IIpenenbHbIi yromi IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniyie u paccenBaromye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosiHUE
Y ONTUYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOM
cpepuueckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEJIBHOTO IOKa3aTes
IIPEJIOMIICHHS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEIIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Pa3pemaromiast cnoco6HocTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumeprsl knaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

ITonsapuzauus csera.

TexHuueckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs periéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBOIA.

HccnenoBanne Xoja CBETOBBIX ITYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300paKeHUH B JTMH3AX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenune nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3Mepenue nokasarens MpeoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepennie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHuUsl B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTepdepeHIInY JIa3epHOTO U3JIyYCHUS Ha IBYX IIEISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTPA.

HN3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOIIM AU(PPAKIUOHHOM
PELIETKMU.

Pa3znen 6. OCHOBBI CIeIHAJIbHON TEOPHUH OTHOCUTEIHLHOCTH.

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

[IpocTpaHncTBeHHO-BpeMeHHOM  uHTepBas.  [IpeoOpazoBanusi  JlopeHria.
VYcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEl U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
MOKOSI.



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

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBeCcHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemenus Buna. I'unoresa [1naHka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Onpitel A. I'. CroneTtoBa. 3akonbl hoTodPdekra. YpaBHEHHE
DOitamreitHa 11t potodaddexra. «KpacHas rpanuina» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyto MoBepxHocTh). OmbiTel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoira. JInuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyLIeWca vactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuit B Mukpomupe. COOTHOLIECHUSI HEONPEAeIEHHOCTEH
['eitzendepra.

TexHHYeCKHEe YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHETro (poToaddekra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJAHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

UccnenoBanue ¢poTope3ucTopa.

N3mepenune nocrossaHon [lmanka Ha ocHOBe uccienoBanus Gororddekra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA Y€pPE3 CBETOJIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuka amoma.

OnpITEl MO KCCIEIOBAHHUIO CTpOeHUs aToMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

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



Bunel ciexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopna.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

Habnronenue ImHeHyaToro CekTpa.

HccenmenoBanne CriekTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

PannoaktuBHOCTh. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. 'amMa-nu3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IIPUPOJE.
CBONCTBa MOHHU3UPYIOUIETO H3Iy4CHMs. BIusAHME PATMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbII POH n3inydenus. Jozumerpusi.

OHeprus CBsA3M HYKJIOHOB B siape. SnepHbie cuibl. JledekT maccsl sipa.

Anepurie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHSA
AJIEPHON DHEPIETUKH.

Mertonpl perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtanaapTHO Moaenu. KBapk-TiirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHmapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

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

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paainoakTUBHOTO (JOHA C UCOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOQU3UKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (DHU3UKH JIsI OOBSICHEHUS TIPHUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. (COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3BEé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmMa «CeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIIbHOCTA. BHyTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbl. UEpHBIE ABIPHI B SApax
raJaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Paz0beranue raiakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

HabGmronenust 3B€3qHOr0 HEOGa HEBOOPYXKEHHBIM TJIA30M C MCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

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

Pu3nyecKuil MPaKTHKYM.

Cnioco0Ob1 u3MepeHust GU3NIECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIEC MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME KOCBEHHBIX U3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUUA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

Oo6o01maroniee NOBTOPEHUE.



OO0o0uIeHNEe U cUCTeEMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMH B O3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poiib HU3NIECKON Teopruu B GOPMHUPOBAHUU MPECTABICHUIN
0 (u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpPa B 0OILEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHI O IPUPOJE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEP/KATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMU MATEMAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
nO3HaHUuA: FBICHHWE, HAay4YHbId (DAKT, rumoresa, (pu3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCIHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
HOTPEIIHOCTH U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJE€CTBO. BEKTOPBI M HMX MPOEKUMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOUS TPEYTOJHHHUKOB,
OTIpeJIeJICHHE TUTONIAIN TIIOCKUX PUryp u 00bEma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MNpPUpONE, KoJieOaTeIbHbIC
JNBWKEHUS B SKMBOM MPUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
AJIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JMArHOCTMKA B MEIWLHMHE, OINTHYECKHE SBIEHUS B JKUBOU
pUpOJE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€J, MEXaHNU3Mbl 00pa30BaHUs KPUCTAINTMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIU3.

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

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJBUTaTENb AKOOHU, TreHepaTop MEPEeMEHHOr0 TOKa, WHAYKIMOHHAs Ieyb,
JMHUM 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
NPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
NPUEMHUKH, AJIEpHAs SHEPreTUKA U SIKOJIOTHYECKUE aCTIEKThl €€ pa3BUTHA.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA ACATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH T'PAKAAHCKOMN MO3ULIUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0O OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
o0miecTBa, y4acTBOBaTb B CaMOYIpaBICHMM B  00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU ESTENBHOCTH.

NATPHUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOTO TIOBE/ICHUS;

e CIOCOOHOCTh OLEHMBATH CUTYallMI0O U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OYayIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHUYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO

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



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATh OCO3ZHAHHBIM
BbIOOp Oymymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

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

IKOJOINYECKOI0 BOCIIMTAHUSA

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

IUIAHUPOBAHUE M OCYIIECTBJIICHHE ACHCTBUU B OKpYyXalolled cpele Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIpeHre OmnbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM M0 (PU3HMKe.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE YUeOHbIE JeiicTBUSA
Bba3oBbie Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M TPOTHUBOPEUMSI B PaACCMATPHUBAEMBIX
bu3YeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPE3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrie ucciienoBarejbCKue 1eMCTBUA:

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU TOHATHSIMU U METOJaMH
buznuecKoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB perieHus 3anad  (pU3nIecKoro
COZIepKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHECHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUW YYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISBJISITh TPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3aJadvy,
BBIIBUTAaTh TUIIOTE3y €€ PpEIICHUs, HaXOIUThb APTryMEHThl A
JIOKA3aTeNbCTBA CBOMX YTBEPKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh UBMEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICATEIbHOCTH;

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

Pabora c nundopmanueii:

BJIAJI€Th HaBBIKAMU MOTY4YeHUs UH(OpMAIMU PU3NYECKOTO COJIEPKAHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M UHTEPIpeTalni0 MHPOPMAlUU pa3IHuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PEeCcypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUYECKOTO COJEP)KaHMS B Pa3IMUYHBIX (popmaTax ¢
yu€TOM Ha3HayeHWs: WHGOpPMalWMU M IeJIEBOM ayAUTOpUHU, BHIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:



OCYIIECTBISATh OOIIEHWE Ha YpokKax (HU3MKM U BO BHE-ypOUHOU
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHMSI C HCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBHH C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUH yYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE Y4eOHbIE JelicTBHS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTh B 001aCTH
(GU3UKY U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTUUYECKOM padoThl ¢ YYETOM UMEIOIIMXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;
JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIaCTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAIIHUAM, BHOCUTb KOPPCKTUBLI B JICATCIIbHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJCTh HAaBbIKAMH IIO3HABATEIbHON pEeQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIb30BaTh NPUEMBI pe(IEKCUU JI1 OLEHKH CUTYaliH, BbIOOpa BEPHOTO
pelIeHNUs;

e YMETb OILICHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPU aHaJU3€ PpPe3yJIbTaTOB
NESTEIIbHOCTH;

e IIPUHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apryMEHThl APYTUX MPU aHAIU3e pPE3yJIbTaTOB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce nOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOECHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0Oy4aroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIIBHBIN WHTEJUICKT, TIPEAIOJIar Ao
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJCHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K JTIOCTHKEHHIO LIENH
U yCIliexXy, ONTUMU3M, UTHUIIUATUBHOCTh, YMEHHUE J1€MCTBOBATh, UCXOMAS U3
CBOMX BO3MO>KHOCTEH;

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

e COLMAJbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSIBIATH HHTEPEC U
pasperiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIBTATDI

K xoniy o0yuenus B 10 knacce npeiMeTHBIE pe3yabTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



NOHMMATh POJAb (U3UKK B  IKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMANbHOM U OTUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE OINUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOH  (QYHKIUN  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUUECKON TEOpUH B
(dbopMUpOBaHNY TIPEJICTABICHHI O PU3NUECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEeH (PU3NYECKUX TEI U IPOLIECCOB
(siBNEHMI): MHEpLMATIbHAs cHUCTEeMa OTCcuéTa, abCONIOTHO TBEPIOE TEO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO ympyras jaedopmMaims, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEYyIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJNIMYECKOT0) TeJla, WICANIbHBIN ra3, TOUCYHbIN 3aps/l, OAHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pasznuyarh yclOBUA (TpaHULbl, OO0JACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB W
OTPAaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSICHATH MEXAaHMYECKHE IIPOLIECChl U  SBJICHUS,
UCITOJIb3YysI OCHOBHBIE TIOJIO)KEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBaHusa [anunes ajid CKOPOCTH M IEepeMeElIeHUs,
3akoHbl HpIOTOHA, mNpUHOKII ~ OTHOCUTENBHOCTH [ 'anmunes, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI WMITYJIbCa U MEXaHUYECKOM
HEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI paBHOBECHS TBEPAOrO Teia), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKkux 3aKOHOB: INpeoOpa3oBaHuil ['amuiesi, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHsS HMMITYJIbCA M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCIOIB3YS
ocHOBHble TmoOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (PUBHKK U
TepPMOAUHAMUKUA (CBA3b JAaBJEHUS WJEAJBbHOIO Ta3a CoO CpeaHe
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS W KOHLEHTpAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEILIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABMKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpAMEW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), IPU ITOM HCIIOIb30BAThH



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

aHAMM3UPOBATh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOrO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3bIBasl yCJIOBHUS NMPUMEHMMOCTH 3akoHa Kyiona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa i ydacTka
ey WU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTpoIu3a);

OMKCHIBATh (DU3UYECKUE TIPOIECCHl M SIBICHUS, HCIOJB3YS BEIUYUHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasl SHEPI s,
MeXaHU4ecKasl YHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJla TSDKECTH, CHJIA YOPYrOCTH, CHJIA TPEHHS, MOIIHOCTb, SHEPTUS
B3aMMOJICUCTBUS TeNa ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOit
nedopManuy Ipy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrys HJI€ATbLHOTO
OJIHOATOMHOTIO Ta3a, paboTa UACAIBHOIO T'a3a, OTHOCUTENIbHAS BIAXKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO TOJS, HAPSHKEHHOCTh MOJISI TOYEYHOIO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKYyME M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO MOJIs, PA3HOCTh IOTEHIIMAJIOB, JIEKTPOIBUKYIIAS
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCJIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PUBUYECKUX  SBJICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE YACTHI[ BENIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBMKEHUE, TUDPy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JJICKTPU3ALMS TEJ, IKBUIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsKEHHOTO MTPOBOHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUN (PU3NUECKON BETMUUHBI OT
JIPYTOM C HCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOW 3aBUCUMOCTH
bu3ndeckux BeIMYMH B BHAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOrPEIIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
MCCIICIOBAHUS;



MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, MPU HTOM
BBEIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl W JEJaTh BBIBOJ O CTaTyC€ MNPENIOKECHHON
TUTIOTE3bL;

cOOJII01aTh MpaBmiia 0€30MacHOTO TPY/la PU MIPOBEICHUH UCCIIEI0BAHUM B
paMKax  y4yeOHOro  OJKCHepUMeHTa,  MpakTUKymMa U  y4eOHo-
UCCIIEOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEILHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemaTte pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HESBHO 3aJlaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIHM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (¢u3MUecKo MOJENH, OTBEYalIIe TpeOoBaHUSAM 3a7adH,
MPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPU HUCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3a1ady,
MPOBOAUTH PacuyEThl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemiaTh KadyeCTBEHHbIC 3a7auM, TpeOyIollhe NPUMEHEHUsS 3HAaHUU U3
Pa3HBIX pa3eioB Kypca (PU3UKHU, a TaKKe UHTErPALMKU 3HAHUM U3 IPYTHUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LETNIOYKY PACCYKIACHHUM C OITIOPON HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEITHHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIET0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NESATETLHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHUMHU TIPOIecCaMu, C
MO3UIINN SKOJIOTUIECKON O€30MaCHOCTH, MPECTaBICHUIN O palliOHATHFHOM
MPUPOJONIOIB30BAHUM, & TAKXKE PA3yMHOM HCHOJIb30BAHWM JOCTHUKECHUI
HAYKH W TEXHOJIOTUM JJId JAJbHEUIIErO0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PabOThl ¢ WHpOpMaNUEH (PU3NIECKOTO
CONIEp)KaHUSI C HWCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIIOJIH30BaTh COBPEMEHHbIE WH(POpPMAIIMOHHBIC



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMyro  HMHQOpMAlMIO W OLICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

POSIBIISIT OpraHU3alMOHHBIE U NI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe€ C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATH PA00Ty IPYIIIbI, PALIMOHAIBHO PACHPENEATh AEATENbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJIaJ KaXIOTrO W3
YYaCTHUKOB TPYIIIBI B pEHICHUE pacCMaTPUBAEMOM MTPOOIIEMBI;

IPOSIBIATHE MOTUBALMIO K Oyaymield npohecCUuOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPODHIIA.

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

MOHUMATH POJIb GU3UKHU B IKOHOMUYECKOM, TEXHOJIOTUUECKOM, COIMaTbHON
U ATUYECKON cdepax AesATEeIbHOCTH YEJOBEKa, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAyYHOW KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHUECKOMN
JEATEIIbBHOCTH YEJIOBEKa M JaJbHEWIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OIMUCATEIbHON, CHUCTEeMAaTU3UPYIONIEH, OOBSICHUTEIHHOU U
MPOTHOCTUYECKON (PYHKIUNA (PU3UYECKOM TEOpUH — DIIEKTPOJUHAMUKH,
CHEIUAIBHOW TEOpPUM OTHOCUTEIHHOCTH, KBAHTOBOM (PU3UKHU, POJIb
dbusndeckoil Teopur B (POPMUPOBAHWU TPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PHU3MYECKON KapTHUHBI MHpa B OOIEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEJACTABICHUN O IPUPO/IE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENeH (U3NUECKUX TeJl U MPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJIeOaHUS, MaTEeMaTHYECKUW MAasTHUK, WICaTbHbBIN
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aIbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycloBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
WCMOJIb3ysSl OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JJICKTPOJWHAMUKUA U
CHEUHUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHs



NEKTPUYECKOro  3apsiaa, cwia Awmmepa, cuia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
U3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHa);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE IIPOLIECCHI U ABJICHHUSI, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTordexra, mepBuiit 1 BTOpoi nmocTynatsl bopa, MpUHIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUS 3apsOBOr0 H
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKIUIX, 3aKOH PAJHMOAKTUBHOTO
pacrajua);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YsS BEIUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAA CHUJA, WHIYKIUS
MarHdTHOTO TOJIsl, MarHUTHBIM TMOTOK, cuja Amriepa, UHAYKTUBHOCTb,
ANEKTPOJABIKYILAS CHUJIa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHSl, SHEPTUs
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHHIA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE€ BHYTPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (botorddexr), anbda- u 6eTa-pacnasl aep,
raMmma-u3naydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATIbHOTO aHau3a U
paboTHI J1a3epa;

ONpENENATh HaIlpaBiI€HUE WHIYKUIWW MAarHUTHOTO MOJsi MPOBOJHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHue, CO31aBaeMoe MIIOCKUM 3€pKaJioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKHU;

NPUMEHSATH OCHOBOMOJATAOIINEe ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a U OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHUH C
UCIIOJIB30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOW 3aBUCHMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPENIHOCTE  M3MEPEHMM, JejaTh  BBIBOJABI [0  pe3yjibTaram
UCCJIeI0BAHNUS;



MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, MPU HTOM
BBEIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TUIIOTE3bI: TIIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYCHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUTIOTE3HI;

OMKCHIBATH METO/IbI MOTYYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBUIa 6€301acHOTO TPY/la IPU MIPOBEICHUH UCCIIEOBaHUH B
paMKax  y4eOHOro  OJKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
MCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTth pacy€THbIC 3ajladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOMN
dbu3nUeckol MOJENbI0: HAa OCHOBAaHMM aHAlM3a YCJOBUS BBIOUPATH
dbuznyeckre MojeNd, OTBEYalolIHe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
NpU  WCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JAaHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM MOJTYYSHHBIX
pE3yNbTATOB;

pemaTh KadyeCTBEHHbIC 3a7auM, TpeOyIollhe NPUMEHEHUS 3HAaHUU U3
Pa3HBIX pa3lejoB Kypca (PU3MUKH, a TAK)KE UHTETpallui 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPOM Ha U3yYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTHU
U (U3NYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOIIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIIEHUBATH MOCIEACTBUS OBITOBOW M TIPOU3BOICTBEHHON
NESATETLHOCTH YEeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIECCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIOTNIOIB30BAHUH, & TAKXKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKW W TEXHOJOTUW JUIsl JaJbHEHIero pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IUYHbIe CIOCOOBI PaboThl ¢ WHbOpMaIHEeH (U3MIECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX



TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, MepepadOTKU U TMPEAbSIBICHUA Y4eOHOH u
HAYYHO-MIOMYJISIPHON MH(OpMAaLNU, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMallMy, MOJYYEHHOM U3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpManMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA HH(POpMAIIUH;

IPOSIBIISATH OpraHU3alMOHHBIE U NI03HABaTEJbHbBIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3JIUYHbIX COLIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEIATh AEATENbHOCTD
B HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXKJ0ro U3
YYaCTHUKOB TPYIIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
1.1 Hayunblii MeTOA MO3HAHUS TPUPOLBI 6
Hroro no pazneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Junamuka 10
2.3 Crartuka TBEpAOroO TENA 5 1
24 3aKOHBI COXpaHEHUsI B MEXaHUKE 10 1
Hroro no paszneny 35
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TemnoBbie MalIMHbI 20 1
33 ArperaTHble cocTosiHUA BelecTBa. da3oBbie 14 |
' TIepPEXO/IbI
Hroro no pazneny 49
Paznea 4. JIEKTPOJJUHAMUKA
4.1 DJIEKTPUUYECKOE MOJIE 24 1
4.2 IToCTOSTHHBIN 3JIEKTPUYECKUM TOK 24 1




4.3 Toxu B pa3IMuHbIX Cpeaax

6
Uroro no pazaeny 54
Paznen 5. PUSHUECKHUMN MPAKTUKYM
5.1 Pu3n4eCcKul NPAKTUKYM 16 16
Hroro mo pazaeny 16
PesepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabusbie IlpakTnueckue
n/n Bceero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcbl
| Owusuka — pyHAaMEeHTaIbHAs HayKa O 1
npupojae
) HayuHblii MeTOT TIO3HAHUS] U METOBI |

UCCIIeIOBaHMS (PU3UICCKUX SIBICHUI

DKCIEPUMEHT U TEOPHUSA B MPOIIECCE
3 Mo3HaHus Mpupoabl. Habmonenne u 1
9KCIIEPUMEHT B (pH3uKe

Crioco6b1 u3MepeHus (PU3NIECKUX

4 1
BEJIMYUH
AOCOIOTHAs U OTHOCUTEJIbHAS

5 MOTPENIHOCTH U3MEPEHUIN PU3NYECKUX 1
BEJIMYUH
MonenupoBanue B ¢pusuke. Poib u mecto

6 ¢u3ukH B OPMUPOBAHUHN COBPEMEHHOMN 1

Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NeATeIFHOCTH JIFOeH
Mexannueckoe nBukenue. Cucrema

orcuera. OTHOCUTEIBHOCTD
MEXaHUYCCKOI'O JIBMKCHHA. HpﬂMafl u

oOpaTHas 3a/1aul MEXaHUKH




10

Panuyc-BekTop MaTepuanbHOM TOUKH, €r0
IIPOEKLIMU HA OCH KOOPAMHAT.
Tpaekropust. [lepemenienune. CKopocTb.
Hx npoeknuu Ha 0OcH KOOpAWHAT
PaBHOMepHOE NTPAMOJIMHENHOE ABUYKEHHUE.
['padmyeckoe onricanre paBHOMEPHOIO
HIPSIMOJIMHEHHOTO JBUKEHUS

CroxxeHue nepeMeeHuii 1 CKopocTei.
Pemenue 3amau

11

HepaBnomepHoe nuxenue. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonnneiinoe
JABVKCHUC C IMTOCTOAHHBIM YCKOPCHHUEM

12

13

14

I'paduueckoe onucanue npsMOINHENRHOTO
JIBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

CBoOogHOE nasieHue. Y CKOpeHHe
CBOOOIHOTO Na/ieHusl. 3aBUCUMOCTh
KOOpAMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX IpapUuKu

JIBi>keHue Tena, OpoIIeHHOro MO/ YoM
K TOPU30HTY

15

KpuBonuneliHoe nBuxeHue. /[Brxenne
110 OKPY>KHOCTH. YTJIOBasi M IUHEWHAs
ckopocts. [lepron u yacrora.
LlenTpOocTpeMUTENBHOE U TIOJTHOE
YCKOpPEHHUE

16

KonTponbhas pabota no teme
"Kunemartuka"




[Tepsbriif 3akoH HetoToHA. HEpUMaibHBIE
cuctemsl orcuéra. [IpuHnun

17 oTHocuTenpHOoCTH I"anmnes.
HeunepuuanbHbie CUCTEMBI OTCYETA

13 Cuna. PaBHozeicTBytomas cuia. Bropoit
3akoH HproTona. Macca

19 Bzaumopeiicteue ten. Tpernit 3aKkoH
HrroTona

20 [Tpunnun cynepmno3uiuu cui. Pemenne
3a/1a4 Ha IpUMEeHeHne 3aKk0HOoB HproToHa
3aKOH BCEMUPHOIO TATOTCHHUS.

21 OKBUBAJICHTHOCTh I'PABUTALIMOHHOMN 1
WHEPTHOU MaccChl

2 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
magcHus
JIBmkeHre HEOECHBIX TEIl U UX

23 HCKYCCTBEHHBIX CITyTHHMKOB. [IepBas
KOCMHYEeCKasi CKOpocTh. 3akoHbl Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuina tpenust. [Ipupoaa v BUAbI cui

25 TpeHusl. JIBUKEHUE B KUAKOCTH U Ta3e C
Y4E€TOM CUJIbI COTPOTUBIICHUSI CPEIBI

26 Hasnenue. 'mapocratndeckoe gaBiIeHHE.
Cwia Apxumena
AOGCOTIOTHO TBEPAOE TEIO.

27 [ToctynarenbHOE U BpalmaTeabHOE

JIBIDKEHUE TBEPJIOTO Telia




28

29

30

MOMEHT CUJIbl OTHOCUTEIIBHO OCH
BpaieHus. [lneqyo cuibl

CrioxxeHue cuil, MPUIIOKEHHBIX K
TBepaoMy Teny. LleHTp TsxecTu Tena.
VY cnoBus paBHOBECHUS TBEPAOIO TEA.
Bunbl paBHOBECHUS

Pemenue 3amau

31

32

33

KonTtponpsHast pabora o Teme
"Tunamuka. CTaTuka TBep0oTo Tema"

I/IMHy.TIBC MaTepI/IaJIbHOﬁ TO4YKH, CUCTCMbI
MAaTCpPHAJIbHbLIX TOYCK. HeHTp Macce
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa
O IBMKCHHHU LICHTPA MacCC

I/IMHYJ'IBC CHJIbI U U3SMCHCHUC UMITYJILCa

Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeaktuBHOE ABHKEHHE

34

MoOMEHT uMITysIbca MaTEPUAIBHON TOYKH.
IIpencraBinenue 0 COXpaHEHUM MOMEHTA
UMITYJIbCa B LICHTPAJIBHBIX MOJIAX

35

36

37

Pemenue 3agau

Pabora cuibl Ha MaJloM U Ha KOHEYHOM
nepemenieHuu. I'paguueckoe
npejcTaBiIeHne paboThl CHIIbL. MOIIHOCTD
CHJIBI

Kunernueckas sueprus. Teopema 00
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUaJIbHOU TOYKU




38

39

40

41

[ToreHnManbHBIE U HEIOTEHIMAJIBHBIC
cuibl. [loteHnumansHas sHeprusa. Bropas
KOCMHUYECKask CKOPOCTh

Tperbsa kocMudeckast ckopocTb. CBs3b
paboThl HENOTEHIMATIBHBIX CUJI C
MU3MEHEHHUEM MEXaHUYECKOM dHEPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPIUU

Yupyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBuenue bepHymu 115 naeanabHON
JKUJIKOCTH

KoHnTpomnpHas padora o Teme "3aKoHbI
COXpaHEHHUs B MEXaHUKe"

42

43

44

45

Pa3BuTue npencraBieHuid 0 mpupoe
ter1oThl. OcHOBHBIE noJioxkeHust MKT.
Huddysus. bpoyHoBckoe IBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPJBIX TeJ. XapaKTep IBUKEHUS U
B3aMMOJICHCTBHSI YAaCTHI] BELLIECTBA
Macca u pazMepsl MOJIEKYI (ATOMOB).
KonunuectBo Bemectsa. IlocrossHHas
ABoraapo

Temmnepatypa. TeraoBoe paBHOBeCHE.
[[Tkana [enbcust

46
47

Pemenue 3agau

NneansHblil ra3. 'a30BbIe 3aKOHBI

48

VYpaBuenue Menaeneesa-Knaneiipona.
Penrenue 3anau




49

50

AOcoroTHas TeMIiepaTypa. 3aKoH
HanbroHa

HSOHpOHCCCH B UACAJIBHOM Ia3€ C
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

51

I'paduueckoe npeacraBieHue
U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcnoBHoe ypaBHuenne MKT

Pemenue 3amau

54

CBsi3b a0COTIOTHOI TeMIepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
CpeIHEW KMHETUYECKOM SHEpruen
MOCTYNATEIbHOT0 TEIJIOBOIO ABM)KEHHUS
e€ yacTull

55

56

O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI
o TeMe "OcuoBer MKT"

KonrtponsHas padora no reme "OCHOBBI
MKT"

57

58

TepmoauHaMuyeckas cucreMa. 3alaHue
BHEIIHUX ycnoBul i T/ cucremsl.
Bremnue v BHyTpEeHHUE [TapaMeTPBI.
[Tapamerpel T/] cuctemsl kak cpegHue
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauasio TepMOAMHAMUKH.
CamonpounsBodibHas penakcanus T]]
CHCTEMBI K TEINIOBOMY PAaBHOBECHIO




59

60

Mopenp naeanbHOro rasa B
TEPMOJIMHAMUKE. Y CIOBUSA
IIPUMEHUMOCTH 3TOM MOJEIIN

VYpaBuenue MenaeneeBa-Knanelipona u
BBIpaXCHHE ISl BHYTPEHHEH SHEPTruu

61

BeIpaxenue 111 BHyTpEHHEN SHEPTUH
OJIHOATOMHOT'O MJI€aJIbHOIO Irasa.
KBasucratnueckne U HECTaTUYECKUE
IIPOLIECCHI

62

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Beraucnenue paboTsl mo rpaduky
npouecca Ha pV-nuarpamMmme

63

64

65

Tennonepenava kak crocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIUIEHUSI paObOTHI

KoHnBekuus, TenaonpoBOAHOCTD,
U3JIy4YEHHUE

KonmmaectBo TennoTel. TemIoéMKOCTE
Tea. Y IeIbHas U MOJIsIpHas
TEIIOEMKOCTH BeIllecTBa. Y IeJIbHas
TEIUIOTa CropaHus TOIUIMBA

66

Pacuér konmyecTBa TEMIOTHI IPH
TEIIoneperaye

67

68

[TonsiTne 06 aguabaTHOM TMpoOIIECCE.
IlepBbIil 3aKOH TEPMOJAVMHAMUKH

KonnuectBo TemnoTs! 1 paboTa Kak Mephbl
U3MEHEHUS BHYTpeHHeH sHepruu T/1
CUCTEMBI




69

70

71

BTopoii 3aKk0H TepMOJIMHAMUKH JJIS
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpaTuMocTh MpUpPOIHBIX
MIPOIIECCOB

[TpuHIIUTIBI TEHCTBUS TEIUIOBBIX MAIIIHH.
KIIJ

MakcumanbsHoe 3Hauenue KITM. I{uxn
Kapno

72

73

74

Pemenue 3amau

DKOIOTrMYEeCKHEe acIIEKThl HCITOJIb30BaHUS
TCIIIIOBBIX ,I[BHFaTeJ'Ieﬁ. Temnosoe
3arpsA3HCHUC OKPY)KaIOIHeﬁ CpCabl

Pemenue 3amau

75

76

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
no teme "Tepmonunamuka. TerioBbie
MAaInuHb!"

KonTponbHas pabota mo Teme
"Tepmonunamuka. TennoBble MaTUHBL"

77

[TapooOpa3zoBanue u KOHICHCAIIHSL.
Hcnapenue u kureHue. Y neibHas
TEII0Ta MapooOpa30BaAHUS

78

HacpleHHbIe 1 HEHACHIIICHHBIE MTAPHI.
KauecTBeHHas 3aBUCUMOCTb INIOTHOCTH U
JTaBJICHUS HACBIIIEHHOTO 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTD OT
00BbEMa HACKIIIEHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT
JIaBJICHUS B JKUJKOCTU




Bnaxxaocts Bo3ayxa. AOCOIOTHAS U

7 OTHOCUTEJIbHAs BIAXKHOCTh

80 Penrtenue 3anau
Teépnoe Teno. Kpucramnmueckue u

81 amop(HbIe Teraa. AHU30TPOIUS CBOMCTB
KpHUCTAJIJIOB

2 [InaBnenue u kpucTauuzanus. Y genbHas
terioTa rasieHus. Cyoaumanus
Hedbopmaruu TBEpAOTO Tena. PacTskeHue

83 u cxarue. Casur. Moayine FOnra. [Ipegen
yrnpyrux aedopmaruii
TennoBoe paciIMpeHne KUIKOCTEN U

84 TBEPABIX T€I. AHTAPMOHU3M TEILJIOBBIX
KoJIeOaHUI YacTHIl BEIIECTBA

25 [Ipeo6pa3oBanue sHEPrUM B Ga30BbIX
nepexonax

86 YpaBHeHHe TEII0BOro OamaHca

87 Pemenue 3amau
IToBEpXHOCTHOE HATSKEHUE.

28 Kanunnspueie sBrnenus. J[apnenue moj
MCKPHUBJIEHHON TTOBEPXHOCTHIO KHUIKOCTH.
®opmyna Jlamnaca
O06o0011eHe U cucTeMaTU3alus 3HAaHUN

89 110 TeMe "ArperaTHble COCTOSIHUS
BeniecTBa. Pa3zoBble epexoab!”
KonTponbhas pabota no teme

90 "ArperatHble COCTOSIHUSI BEIIECTBA.

®a30BbIe IEPEXOBI"




91

92

93

DnexTpu3anus Tel U e€ MposBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTpUUECKuX 3apsaoB. [I[poBoaHuKy,
JUAJICKTPUKU U TTOTYIPOBOTHUKHI
DJIeMEHTapHbIN AJIEKTPUUECCKUN 3apsi/l.
3aKOH COXpaHEeHHUsI AJEKTPUUECKOTO
3apsaaa

BsaumoneiictBue 3apsinoB. Toueunsie
3apsiabl. 3akoH Kynona

94

95

96

Pemenue 3amau

SJIGKTpI/I‘IeCKOG noie. Ero I[CI‘/'ICTBI/IG Ha
QJICKTPHUUYCCKUC 3apAAbI

Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIS.
[TpoOHsIii 3apsia. JInHuM HanpsKEHHOCTH
9JIEKTpUUECKOro nojst. OgHOpoaHOE
JJIEKTPUYECKOE T10JIE

97

[ToTeHIUanbHOCTh JIEKTPOCTATUUECKOTO
noJiga. Pa3HocTh NOTEHIMAIOB U
HaIpsiKEeHUE

98

99

100

IToTenumanbHas YHEPTUs 3apsiia B
JNEKTPOCTaTHYECKOM 1one. [ToreHnnan
JNEKTPOCTATHYECKOTO MO

CBs3b HaHpH)I(éHHOCTH MOJIsT U pa3HOCTU
MMOTCHIUAJIOB AJIA 3JICKTPOCTATUYECKOT'O
I1OJIA

[IpuHIMIT Cynepno3uiuu dNEKTPUIECKUX
noJieu

101

Penrenue 3amau




[Tone Toueunoro 3apsna. [Tone

102 .
PaBHOMEPHO 3apsKEHHOU cepsr
[Tone paBHOMEPHO 3apsHKEHHOTO 110

103 00béMy mrapa. [Tose paBHOMEpHO
3apsHKEHHON OECKOHEYHOM MIIOCKOCTH

104 [IpoBOAHMKY B 3EKTPOCTATUUECKOM
noJie. Y CJI0BHE paBHOBECHS 3apsI0B

105 JMANEeKTPUKY 1 TTOJTYITPOBOTHUKH B
ANEKTPOCTATUUECKOM I10JIe
Konnencarop. D51eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTh
IJIOCKOT0 KOHAEHcaTopa

107 [TapannensHOE coequHEHNE
KOHJIEHCAaTOPOB

108 ITocnenmoBaTerbHOE COSTMHEHIE
KOHJIEHCATOPOB

109 DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa

110 Pemenue 3agaa

111 JIBro>keHuUe 3apsKEHHON YaCTHUIIbI B
OJIHOPOJIHOM 3JIEKTPUUECKOM T10JIe

112 Pemenue 3agau

113 O00011eHne 1 cucTeEMaTU3aINs 3HAHUI
o TeMe "DyekTpuyeckoe mnoJe"

114 KonTpomnpHas pabota mo Teme
"OnexTpuueckoe noiue"
Cwita Toka. [TocTOsIHHBIN TOK. Y CIIOBHS

115 CYIIECTBOBAHUS MOCTOSIHHOTO

SJICKTPHUYCCKOI'O TOKA




116

Ucrounuku Toka. Hanpsoxkenne u 3/1C

3akoH OMa aJ1s1 yyacTKa LemnHu.

117
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCUMOCTb COIIPOTUBIICHUS

118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €0 JTUHBI
Y TUIOLIAH TOTIEPEYHOTO CEUCHUS

119 VY aenbHOE COMPOTUBIICHHUE BELIECTBA.
Pemenue 3agau

120 [TocnenoBarenbHOE, MapaieIbHOE,
CMEIIIaHHOE COEAMHEHNE TPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX
neneii. [Ipasuna Kupxroga

122 Pemienue 3agau

123 Pabora snexTpruyeckoro Toka. 3aKoH
[xoyns —Jlenna

124 Pemenue 3agau
MOoOmHOCTh 3JEKTPUYECKOTO TOKA.

125 Tenmopas MOIIHOCTB, BeIASIIEMAas Ha
pe3ucrope

126 Pemenue 3agau

127 O/1C u BHyTpEHHEE CONPOTUBIIEHHUE
HMCTOYHHKA TOKA

128 3akoH OMa AJis MOJHOM (3aMKHYTOM )
AIEKTPUYECKON LIeTH

129 Pemenue 3agau

130 MomHoCTh UCTOYHUKA TOKA

131 KopoTkoe 3ambikaHue




132

KOHI[CHC&TOp B IICIIN ITOCTOSITHHOI'O TOKa

133 Pemenue 3anau

134 Penrenue 3anaud mo treMe "IlocTOAHHBINI
ANEKTPUUECKUH TOK"

135 Penrenue 3amaud mo treMe "I1locTOAHHBINI
3JIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "IlocTosiHHBIM
ANEKTPUUECKUH TOK"

O06o0011eHre U cucTeMaTu3alus 3HaHUN

137 1o TeMe "[10CTOSHHBIH 271eKTpUYeCcKuit
TOK"

138 KonrponbHas pabora no reme
"TTocTOSITHHBIN NEKTPUYECKUH TOK"
DnexTpuyeckas MpoBOAUMOCTh

139 Pa3IMYHBIX BELIECTB. DIEKTPUUYECKUM TOK
B MeTayax. CBepXMIpoBOIUMOCTb
DNEKTPUUECKUN TOK B pacTBOPax U

140 pacriaBax 3JIEKTPOJIUTOB. 3aKOHBI
@Dapanes U1 JIEKTPOIU3a

141 OnexkTpudeckui Tok B razax. [lnaszma

142 DIIEKTPUYECKUI TOK B BaKyyMe.
BakyymHble mpu6opsl

143 DIIEKTPUYECKHI TOK B MOJTYIIPOBOAHUKAX

144 [TomynpoBoiHUKOBBIE TPUOOPHI
Pu3NYeCcKuil TPAKTUKYM 110 TEME

145 "H3MepeHune Cuibl TOKa U HApsHKEHUS B

IeTIN TIOCTOSTHHOTO TOKA ITPH OMOIIN
aHaJIOTOBBIX U IU(POBBIX




W3MEPUTEIILHBIX PUOOPOB" WK
"3HakoMCTBO ¢ U POBOIi TabopaTopueit
no ¢usuke. [I[pumepsl uaMepeHus
($U3NUEeCKUX BETUYMH MIPH TOMOIIN
KOMIIBIOTEPHBIX JaTYUKOB"

146

147

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKEHHUS C
LEJIbI0 ONIPEAEIICHUS MTHOBEHHOM
ckopoctH"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenune ycKkopeHus npu
PSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBIOKEHUHU 110 HAKJIOHHOM IUIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BpEMEHH IPU PABHOYCKOPEHHOM
IBHKeHUH"

148

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHsl CBOOOTHOTO
nageHus" win "M3ydeHue aBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

149

Pu3nYeCcKUui IPAKTUKYM 110 TEME
"N3yueHne nBUKEHN Tea 1o
OKPY’KHOCTH C IIOCTOSIHHOM 11O MOJYJTO
ckopocthio" wim "HMccnegoBanue
3aBHCUMOCTH ME€pHOJia 00paIeHUs
KOHHYECKOI'0 MAsITHUKA OT €0
napameTpos"”

150

DuU3NYECKU MPAKTUKYM 110 TEME
"U3MepeHne paBHOJAEHCTBYIOIIEH CHUJTBI




IpU JIBHKEHUH OpYyCKa MO0 HaKJIOHHON
wiockocTy" wnu "lIpoBepka runoressl o
HC3aBUCUMOCTH BPCMCHU JIBUKCHU
Opycka 0 HaKJIOHHOH IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl”

151

DuU3nYeCKui MPAKTUKYM 10 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pe3nHOBOM 00Opasiie, OT ux aegopmanuu’
wiu "M3yuenue 1BUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes
nérkuii 010K"

152

153

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIJIOBOT0 KO3 uirienTa
3aBucumoctd Frp(N)" mnu
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH C IIEPEMEHHBIM
ko3 duurentom Tperus” unm "MU3yuenue
JBUKEHMSI Tpy3a Ha Baly C TpeHUEM"

Du3NYeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue ycloBUN pPaBHOBECHUS
TBEPAOTO TeJIA, UMEIOILETO OCh
BpaieHus" i "KoHnctpyupoBanue
KPOHILTEHHOB U Pacy€T CUJI ynmpyroctu"
iy "M3ydeHne yCTOWYMBOCTH TBEPAOTO
TeJla, UMEIOLIEro MIIO0Ia/lb OMOphI"

154

Du3NYeCKUu IPAKTUKYM I10 TEME
"M3MepeHune UMITyJIbca Tena Mo




TopMO3HOMY IyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
AIIEKTPOMOOWIISI U MOIIIHOCTH CHJIBI TSITH"
win "CpaBHEHHE U3MEHEHMS UMITYJIbCA
TeJa C UMIYJIbCOM CHJIBI" WK
"HccnenoBanre cOXpaHEHHS UMITYJIbCA
IIpU YIIPYTrOM B3aUMOJICHCTBUM" WU
"U3MepeHre KWHETUYECKOM SHEPTUn Tella
110 TOPMO3HOMY ITyTH"

155

156

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"H3yueHne n30TepMUUECKOro mpolecca
(peKOMEHJ0BaHO UCMOIb30BAHUE
udpoBoii 1aboparopun)" uiu
"HM3y4eHne n30XO0pHOTo mpouecca” Win
"N3yuenune nzobapHoro mporecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSTHUS"

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue yaenpHo# TernnoéMkoctu”
w "Hccnenosanue mpouecca OCThIBAHUS
Bemecrsa" win "MccienoBanue
aguabatHoro mporecca” win "U3ydeHue
B3aMMOCBSI3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KAIICHUS )KUIKOCTEH"

157

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTIapEHUS
)uakocren" wim "M3mepenne ynenpHON
TEIUIOTHI IIJIaBJICHUS JbJa" UIIN
"N3y4yeHne CBOICTB HACHIIIEHHBIX apoB"




158

i "M3mepenune abcomoTHON BIaXKHOCTH
BO3/yXa 1 OLIEHKA Macchl IapoB B
nomemnieHuun". M3mepenue koddduimenrta
MOBEPXHOCTHOTO HATSKEHUS

DuU3nYeCKui MPAKTUKYM 10 TEME
"HaGnronenne npeBpalieHus SJHEpruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
u3nyyeHus ceeroauona” niam "Mzydenue
IIPOTEKaHUs TOKA B LIEIIH, COJEpIKaILEeH
KoHAeHcarop" uinu "Pacnpenenenue
Pa3HOCTH MOTEHLIUATIOB (HANPSKEHUS)
MIPU [OCJIEIOBATEILHOM COEIMHEHUU
KOHJICHCATOPOB"

159

160

161

Pu3nYecKuil NPAKTUKYM 110 TEME
"HccnenoBanne cMEUIaHHOTO COEIMHEHUS
pesuctopoB" mnu "M3Mepenne yneapHoro
COIPOTHBIIEHUS IPOBOJIHUKOB" WIIN
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA

OT HAIIPSAKCHUA IUIS JIaMIIbI HakaJauBaHUs'

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"Habmroenue snexktponusa’ uiu
"N3mepenue 3apsaa 0JJHOBAJIEHTHOTO
noHa" unu "VccnenoBanue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMriepaTypbl” uinu "CHATHE BOJBT-
aMIIEpHOM XapaKTepUCTUKH aroaa"
PesepBHriit ypok. O6001ICHHE U
cucTeMaTu3alus 3HaHUH 1o TeMe
"Kunematuka"




162

163

164

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"lunamuka"

PesepBHbIil ypok. O0001ICHHE U
CHCTEMATHU3ALMS 3HAHUH 10 TEME
"CraTuka TBEp0TO TEna"

Peseprublit ypok. O60011eHUE U
CUCTeMaTH3allusl 3HAaHHUH 110 TeMe
"3aKOHBI COXpaHEHUSI B MEXaHUKe"

165

Peseprubiit ypok. O60011eHuE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOM
Teopun"

166

167

168

169

Peseprubiil ypok. O600111eHIE U
CHCTEMaTHU3alMs 3HAHUH 110 TEME
"Tepmonunamuka. TerioBbie MaTUHbL"

PesepBHeIit ypok. O6001IeHNE U
cHCTEeMaTH3alHs 3HAaHUH 110 TeMe
"ArperaTHble COCTOSIHHSI BEILIECTBA.
®da3oBklie Tepexoab”

PesepBHrlit ypok. O6001ICHHE U
cUCTEeMaTH3allks 3HAHUH 10 TeMe
"Onektpuueckoe nose"

PesepBHrlit ypok. O6001ICHHE U

CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"TTocTOSIHHBIN NEKTpUYECKUH TOK"




PesepBHbIil ypok. O0001ICHNE 1
170 cucreMarusanus 3HaHui mo treme "Toku B
pa3iIuyHbIX cpegax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16



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

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 479392069178180993905932985988858338549683813831
Bnageney MudpTaxyTauHoea ManuHa MBaHoBHa
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