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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha YpOBHE CpelHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON TporpaMmsl, npejictaBieHHbIX B DI'OC COO, a Takxe
c yuéroM (enepasibHONH pabodeid mporpamMmbl BocnuTaHus W KoHmenmuwm
npenoAaBaHus yueOHoro mpeaMera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit @enepanuu, peaqu3yomnux OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[TporpamMMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COACPKAHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIIEI0BATEIFHOCTD U3YUCHHSI TEM M Pa3/ieoB
y4e0HOro TpeaMeTa ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCS.
[TporpamMMa mo ¢u3uke Aaé€T MpEeACTaBICHHE O LEIAX, COAEpKaHUM, OOIei
cTpaTernd OOy4YeHHs, BOCHMTAHHUA M Pa3BUTHS OOYYAIOIIMXCS CpEICTBaMU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Wzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIJIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEH KaxKIbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIbHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3ysibTaThl OCBOCHUS
Kypca (U3NKH Ha YpPOBHE CpeIHEero oO0mero oOpa3oBaHUsA: JUYHOCTHEHIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YalolIUXCs, OCBOMBIIMX
mporpamMmy 1o (pu3rKe Ha YpOBHE CPEHETO O0IIeTo 00pa3oBaHus Ha YIIIyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOXO/.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3YNIbTAaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIEe IPEIMETHBIE PE3YIIbTAThI IO FOJaM 00yUYEHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HauOosee OOIIMX 3aKOHAaX MPHUPOAbI, BHICTyHas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTeTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJIYYeHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCUT OCHOBHOMW BKJaJl B (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOy4aronierocsi, B (pOpMHUpOBAHUE YMEHUI MPUMEHATh HAYYHBIA METOJ MMO3HAHMS
IIPU BBIMOJIHEHUU UM YYEOHBIX UCCIIETOBAHMM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEILIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOoOIeMaMHu.

Hoea npuknaonon nanpasiennocmu. Kypc usvku yriry0i€HHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBa, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHOro mporecca. Jns yrmyOn€aHoro
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIOYAIOLIETO (DPOHTANBHBIE YYEHHUYECKHE OMNBITHI MPH HW3yYEHWU HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crioco0a peanuzanuu GU3NYECKOTo MpakTUKyMa. B mepBom ciiydae mpakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, auOO TOCjE MEPBOTO M BTOPOTO
MOJIYTOJUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
IPAaKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOpPhIE MPOBOISATCS B MpoIlecce
u3ydeHus: pazzmena (temsl). [Ipu sTomM moj paboTamMm TpakTHUKyMa MOHHUMAETCS
CaMOCTOATENILHOE  HCCIEOBAaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi HHCTPYKIIUH.

B nporpamme mno ¢usuke cHUCTEMa YYEHHYECKOIO OSKCIIEPUMEHTa,
7a00paTOpHBIX pabOT W MpaKkTUKyMa MNpPECTaBiICHAa €IWHBIM MepedHeM. BriGop
TEMATUKU IS 3TUX BUAOB YUYCHUUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUIAHUPOBAHUSI W OCHalleHuss KabuHera Qusuku. [Ipu sTOM oOecneunBaercs
OBIIAJICHNE OOYYAOIMIMMHCS YMEHUSMH TIPOBOJAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHSI, HUCCIICNOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yAEISIETCS PEIICHUI0 PACUETHBIX M KAYECTBEHHBIX 3a/a4.
[Tpu >TOM n71st pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 337[a4M C SIBHO 33JIaHHOMN
¥ HESBHO 33aJ]aHHON (PU3NYECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHSATh U3YUCHHBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasena Kypca, TaK U WHTETPUPYS
MpUMEHEHUE 3HaHUN U3 Pa3HbIX pa3zieNioB. /[ KadeCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCSL 3aJlaHus Ha OOBSCHEHUE/TPECKAa3aHuEe TMPOTEKAHUS (PU3NUECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’KarolIel JKM3HM, TpeOyromue BbIOopa hHU3nIecKon
MOJIEJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k maTepuanibHO-TEXHUYECKOMY
oOecrieueHunto ydeOHoro mporecca Kype Gusuku yriryOos€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCJIOBUAX IPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
000pyT0BaHUE JUTSI BHITIOJTHEHHS YKa3aHHBIX B IPOrpaMMe 1Mo (pU3uKe y4eHHUECKUX
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy0BaHUE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIIAIIOM MHUHUMAJIbHOW JOCTAaTOYHOCTH M OOECTHEeUHMBACT IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHUSI  U3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPUUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuMBAaEeTCs B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuyeckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie MO3HaHUs U (HOPMHpPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYAIOIIUM SIBIICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOJIb30BaHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCUOHANBHON  JCSTENBHOCTH, CBSI3aHHBIX C (U3HUKOM, TMOJArOTOBKA K
JTanbHEeNeMy 00y4eHUI0 B 9TOM HalPABJICHHH.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
(bu3MYeCKUX SIBICHUW B MPUPOJAE M JUIsl NMPUHATHUS TPAKTHUECKUX PEIICHUU B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CTIIOCOOO0B PEIICHMS Pa3IMYHbIX 33/1a4 C IBHO 33JIaHHON (hU3UICCKON
MOJICNIbIO, 3aj/lay, MOAPAa3yMEBAIOIIUX CaMOCTOSITENBHOE CO3AaHue (PU3NYECKON
MOJIeNIM, AJEKBaTHOW YCJIOBHSIM 3a/ladyd, B TOM YHCJE 3a7a4 HHKEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3NYECKUX OCHOB U TIPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
OINPENENIEHHS TOCTOBEPHOCTH MOIYYEHHOTO pPE3yJIbTaTa;

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE WHTEpeca K chepam nmpodhecCuoHATHLHOU NESITEIIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETO
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YYWUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COIJEPKAHUE OBYUEHUS
10 KIIACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupoje. HayuHslil MeTO/ MO3HAHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIEpUMEHT U TEOopus B Ipoliecce IMO3HaHWs Npupoasl. HabmroneHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  m3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(pOBBIE
U3MEpUTEbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPOE TEIO, UACATIbHAS XKUAKOCTb, UICANIbHBIN I'a3, TOUEUHBIH 3apsin).
['unore3a. ®U3nMUECKUi 3aKOH, ITPAHMIIBI €r0 MTPUMEHUMOCTH. Du3ndeckas Teopusl.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3mepeHne cuibl TOKAa U HAPSKEHUS B LIEMH ITOCTOSIHHOTO TOKA P TOMOIIU
aHaJIOTOBBIX M LIU(PPOBBIX U3MEPUTEIBHBIX PUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe nBHkeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOIO JBUKECHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4yll MEXAHHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepHaIbHOW TOYKHU, MX MPOEKIHMH Ha OCH CUCTEMBI KOOpPJHHAT.
CroxeHune nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduku.

CBobOonHOe majneHue. YCKOopeHue CBOOOIHOTrO majeHusd. J[BuxkeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.

KpuBosmHenHoe  nBWKEHWE. J[BHKEHHME  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas M JUHEHHas ckopocTh. [lepmon m yactora oOpamieHus.



[lenTpocTpeMuTesibHOE (HOPMAJIBHOE), KacaTelIbHOE (TAaHT€HIMAIbHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuyeckue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHI: CIHUIAOMETD,
JBH>)KCHUE CHAPAJIOB, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE IEPENAYHN, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCUETA, WIUTFOCTPALs KMHEMAaTHYECKHX XapaKTEPUCTHUK
JBH>KCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

MtrocTpanys NpeaenbHOro nepexoia i N3MEPEHHE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[lameHne Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGOmronenue ABMKEHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHuME ITyTEN, TPACKTOPUHM, CKOPOCTEN ABUKEHHUSI OJHOTO U TOTO KE TENa
B Pa3HBIX CHCTEMAaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C II€JIbIO OINpPEAEIICHUs] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MpU NPSIMOJUHERHOM PAaBHOYCKOPEHHOM JBHKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCHUMOCTH IIYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBUKEHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHHs  (PEKOMEHIO0BaHO
WCIIOJIb30BaHKe TIU(PPOBOI 1a0OPATOPHH).

N3yuenue nBuxxeHus Teia, OpoleHHOro ropu3oHTainbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy NaJIbHOCTBIO IOJIETA U
HA4aJIbHOU CKOPOCTHIO TEJA.

W3yyeHue NBUXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOMW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Meproia oOpallieHuss KOHMYeCKOro MasiTHUKA OT
€ro MapaMeTpOB.

Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprotona. Muepumanehbie cuctemsl orcyéra. [IpmHIMnD
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHuun cynepno3unmm cuil.



Bropoii 3akoH HproTOHa 11711 MateprabHOM TOYKH.

Tperuit 3axkoH HproTOHA U151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOWU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaIEHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduieckor MHpoThl. J[BrkeHne HeOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TeJla B )KUJKOCTU WA
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Masnenue. I'mapocrarnyeckoe aasienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPUUATbHBIX U HEMHEPLHAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX HWIMHAPOB WIHM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHUCTBYIOIIEH NPUIIOKEHHBIX K TEITy CHJI C IPOU3BEACHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U NMAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHMS Opycka I0
HAKJIOHHOM IUTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIUX B NMPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON 4Yepe3
NETKui OJIOK.



N3mepenue koddduirienTa TpeHus: Mo BEIMYHUHE YTIOBOTO KO3 uIneHTa
3aBucHMOCTH Frp(N).

HccnenoBanue nBXEHUS OpycKa MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpaljaTeabHOE JIBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpauieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA W TEXHOJOTHYECKHE IPOLECCHI: KPOHIUTEWH,
CTPOUTENBHBIA KPaH, PEIIETYAThIE KOHCTPYKLIUU.

Jlemoncmpayuu.

Y ciioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanve yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpaLICHUS.

KoHcTpynpoBaHHe KpOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. LleHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBUKEHUU LEHTPA MaccC.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIBCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT umiynbca MarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PaboTta cunsl Ha MajqoM M Ha KOHEUYHOM IepemelleHud. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU YHEPTUU MATEPUATIBHOU TOUYKMU.

[loTeHimanbHble W HENOTEHIMAIbHbIE CHIbL. [loTeHIManbHass >Heprus.
[TorenuuanbHast SHEpTUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus TeJjla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loreHnuanpHas sueprus rena
B TPaBUTALMOHHOM MOJi€ OJHOPOAHOro mapa (BHyTpH W BHE Mmapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsi KOCMHUYECKast CKOPOCTb.



CBs13b pabOTHI HEMIOTCHIIMAIBHBIX CUJT C U3MEHEHUEM MEXaHUYECKON SHEPTHH
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPIHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN SHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOZOMET, KOTIED, MPYKUHHBIA TUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHWE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHNUN PabOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONW WM MOTEHLUHAIbHOW SHEpPruil mpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHEe SHEPTUH NTPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepeHne nMimyJiibea Tea o TOpMO3HOMY ITYTH.

N3mepenue cuiibl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE U MOIIHOCTHU CHIIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3MepeHne KHHETUYECKOU YHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUH MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

OmnpeneneHue padOThl CWJIBI TPEHUSI NPU ABWXKEHUM Tejla N0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXEHUSI MOJIEKYsipHO-KuHeTnyeckorn Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrkeHne. XapakTep JBKCHUS
Y B3aUMOJCHUCTBUS YACTHUI[ BELIECTBA. MOIENIN CTPOECHUS Ta30B, JKUIAKOCTEU M
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeei. Macca u
pa3mepsl MoJiekya (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3aMmepenus. I[llkama
temneparyp Llenbcusi.

Mogenp uieanbHOro ra3a B MOJEKYJAPHO-KHHETUYECKOM TEOPUU: YaCTHULbI
rasa JBMXKYTCSl XaOTUYECKU U HE B3aUMOJIEUCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHas
temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccel B



UJCalbHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BelecTBa. [ 'paduyeckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30oapa.

CBsi3p  MEXIOy [JaBJIE€HHEM U  CPEIHEHM KUHETUYECKOM  3Heprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU dHEPTUeH MOCTYyNaTEIbHOIO TEIIOBOIO IBMKEHUS €€ YaCTHIL.

TexHuyecknue YyCTpONCTBA W TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4yeHue HaHOMaTePUaJoB.

Jemoncmpayuu.

Mopenu nBuKEHNs 4acTUI] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Huddysus sxkuaKocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYL.

Mopenu KpucTaIm4ecKuX pemeETOK.

Habmroienue u ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3yuenune n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEJHUE 3HAUCHUS BEJINYMH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamukd. (CaMONpPOW3BOJIBHAS — peaKCalys
TEPMOAMHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeanpHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpAaBHEHMIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaKEHUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBrsi MPUMEHUMOCTH 3TOM MOJEININ: HHA3KAsl KOHIEHTpAUUs 4acTHULl, BBICOKHE
TEMIIEPATypbl. BelpaxkeHue Uil BHYTPEHHEW dHEPTUHA OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLIECCHI.



OnemeHnTtapHas paboTa B TepMOAMHaMUKe. Beruncienne padoTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  crnoco0 — M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotTel.  KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tenma. YaenbHas W MOJIIpHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHuMe Maiiepa. YaenpHas TEIUIOTa CrOpaHHUs
toruBa. Pacuér konuuecTBa TEMJIOTHI mpu Teruonepenaye. Ilonarue o0
ananabaTHOM Tpolecce.

[IepBblii 3aKOH TEpMOANHAMUKHU. BHyTpeHHss1 sHeprus. KonmnyecTBO TEIUIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PABHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CHUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoi 3aKk0OH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00Jiee X0JIOJHOTO Tea K 0oJjiee HarpeToMy 0e3 KOMIIEHCAIlUU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3nauenue KII/I. [ukn Kapho.

DKOJIOTMYECKUE ACMIEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTENeh. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TEeMIeparyp, YTHIM3AIUs «TEIUIOBBIX» OTXOJIOB C
MCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHUYECKOT0 TOTUIMBA JIJIS
BBIPAOOTKU «TETUIOBOM» M DJICKTPOIHEPTHH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHun.

Bo3aymHoe orauso.

CpaBHeHME yAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.

Crioco0bl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanne aaunabaTHOTO Iporiecca.

KomrnbroTepHble MOAEIH TEIUIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aquadbaTHOTO Mpoiiecca.



W3y4yeHue B3aWMOCBSI3U 3HEPIrUU MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPhbl KUTICHUS AKUTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Pazoevie nepexoowl.

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

HacepllieHHble W HEHaChIIEHHbIE TMapbl. KayecTBeHHas 3aBUCUMOCTD
IUIOTHOCTH U JIaBJICHUS HACBIILIEHHOT'O apa OT TEMIEPATypPbl, X HE3aBUCUMOCTD OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIEPATYPhl KUIICHHS OT JABJICHUS B
KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctaiumszauusa. Y JIEJIbHAas TEIJIOTA IUIABJICHUS.
CyOnumarius.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimmpeHue XKUIKOCTEH U TBEPABIX TeJ, 00ObEMHOE M JIUHEHHOE
pacmvpeHre. AHrapMOHH3M TEIUIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA KAK IPUYKHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEX0IaX.

YpaBHeHuUE TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(ppuUUEeHT MOBEpXHOCTHOTO HATSHKEHHS.
Kanusspusie saBieHus. J[aBneHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHU4ecKue yCTpOMCTBA W TEXHOJOTMYECKHE IPOLECCHI:  KUIKHE
KpPHUCTaJUIbl, COBPEMEHHbBIE MaTEPHUAIIBI.

Hemoncmpauuu.

TermioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITH ¢ MBUTBHBIMU TUIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Monenu HEeHbIOTOHOBCKOM KUIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IJIaBJIEHUS! KPUCTANIMYECKOTO BEILIECTBA.

Bunsr nedopmarnuii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3yueHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenue yaenpHOM TENIOTHI IUIABJICHHUS JbA.

W3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimenta noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  JeopManiud  pe3WHOBOro oOpasma  oT
MIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noine.

OnekTpu3anus Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYNPOBOIAHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOTO 3apsa.

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

Dnektpudeckoe noJie. Ero nelcTBre Ha 3IEKTPUUYECKUE 3apsibl.

Hampsoxk€éHHocTh  anekTpuueckoro  mnoiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 10JIs1. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLHAIOB U
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB JUIS  DJIEKTPOCTATUYECKOrO IO (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOTro mo o0béMy 1miapa. Ilonme paBHOMEpHO 3apsKEHHOU
OeckOHEYHOW TUIOCKOCTU. KapTuHbl JIMHUN HANpsHKEHHOCTH OJTHUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

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

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

KongencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOopA.

[TapannenbHOE coenMHEHUE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBrKeHUE 3apsSyKEHHON YaCTULIBI B OJTHOPOIHOM 3JIEKTPUYECKOM IIOJIE.



TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLIECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE BJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICUCTBUS JIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JIEUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOLAAH
IJIACTHH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsnKa 1 pa3psKka KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

OneHka cuil B3aMMOJICHCTBHS 3apsHKEHHBIX TEll.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
U3IIy4YEHHs CBETOINOAA.

W3yyeHue npoTeKkaHus TOKa B IIETH, COAepKallell KOHAeHcaTop.

Pacnpenenenne pa3HOCTH ITOTEHIUAJIOB (HampsKEeHHs]) pu
IIOCJIEIOBATEIBHOM COEUHEHUN KOHIEHCATOPOB.

HccnenoBanue pa3psia KOHAEHCATOPA YEPe3 pe3UCTOp.

Tema 2. Illocmoannwtil 31eKMpuUiecKuii mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO ToKa. McTOYHHMKM
toka. Hampsokenune U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTb COMPOTUBIIEHUS OJTHOPOIHOTO
IPOBOJHUKA OT €ro JJUHBl W IUJIOIIQJU IONEPEYHOro CEeUeHHUs. Y IelIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBarenpHOE, MapaIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHHUKOB.
Pacuér pa3BerBnéHHbIX nekTpudeckux meneil. [IpaBmina Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.

MOIIHOCTh 3JIEKTPUYECKOTO TOKa. TeryoBas MOIIHOCTb, BbIAENseMas Ha
pe3ucTope.

O/1C 1 BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTO#) 5JIeKTpUYeCKOM I1enu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMBbIKaHHE.



KonpaencaTop B 11eNU MOCTOSHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK AJIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HANPSYKEHUS.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUO/IA.

3aBUCUMOCTh COIPOTUBJICHUS] UUIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IO TIOTIEPEYHOr0 CEUCHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COIIPOTUBIJIEHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO IJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS IS JIAMITBI
HaKaJIMBaHMUSI.

VYBenuueHue npesesnia u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOro 3JEMEHTA OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIeKTpUYECKasi MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpOBOTHUKHY. CoOcTBeHHass W MNpUMECHas  MPOBOJUMOCTH
noJrynpoBogHUKOB. CBoiicTBa p—N-niepexoaa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKU TOK B AJIEKTPOJIMTAX. DJIEKTPOJUTUUECKAS IUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes 11 3IEKTPoIn3a.



OnekTpuyeckuii Tok B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSATENIbHBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Ta30pa3psaHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHL: JHOJ,
TPaH3UCTOP, (HOTOIUOI, CBETOANO/, FaIbBaHUKA, pa)MHUPOBAHUE MEIU, BBIIIJIAaBKA
IIFOMUHUSA, AIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOJIMMOCTH METAIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyM.

HaGmronenue anexTposusa.

N3mepenue 3apsiia OTHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TE€PMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
U(GPOBBIX HU3MEPUTENBHBIX NMPUOOPOB U KOMIIBIOTEPHBIX JTaTYMKOBBIX CHCTEM.
AOGCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPELUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIEAOBAaHUWA  3aBUCHMOCTEU
(Gu3MYeCKUX BEIUYMH, NPOBEpPKA NPENJOKEHHBIX THNOTE3 (BBIOOp U3 pador,
OMMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMu MaTeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemmusvie nonamus, C6A3aHHbBIE C U3YYCHUEM MEN 0006 HAYUHO20
nOo3HaHuA: SBICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUeE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHue CUCTeMbl ypaBHeHMH. JIuneilHas QyHKIuS,
napaboia, runepOoa, ux rpaQuKyd U CBOWCTBA. TpUroHoMeTpuyeckue QyHKIUU:



CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopbl 1 NX MPOEKINU HA OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

Bbuonozusa: mexannieckoe NBWKCHHUE B KUBOUM mpupoae, nuddysus, ocmoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpeibl,
yTHIn3anus OHOOPraHMYEeCKOro TOIUIMBA It  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTHUH, TOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHBIC SIBJIEHUS B IPUPOJIC,
AIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumusa: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, MOJIyYeHUE HAHOMATEPHAJIOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJ, )KUJIKOCTEN U Ta30B, KUJKUE KPUCTAIUIbI, JIEKTPUUECKUE CBOMCTBA
METAJUIOB,  JJIEKTPOJUTHYECKAs  JUCCOLIMALMS, TaJlbBaHUKA, JJICKTPOHHAA
MHKPOCKOTIHA.

TI'eocpagpua: Bna>xxHOCTH BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHKUe JIBUKEHUI C HCIIOJIb30BAHUEM MEXaHU3MOB,
YYET CYXOrO M IKMAKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTble KOHCTPYKIMK), UCHOJIb30BAHUE 3aKOHOB COXPAaHCHHS
MEXaHUKH B TEXHHUKE (TUPOCKON, BOJOMET W JAPYrHe), NBUTATE]Ib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpHAIOB, B TOM YHCJI€ HAaHOMATEpHalOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
razopasps/iHble JaMIIbl, TOJYITPOBOAHUKOBBIE MPUOOPHI, FaTbBAHUKA.

11 KJIACC

Paznen 4. JDiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHWTHBIX TOJIEN. JINHUM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOrO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MarunuTtHoe 1nose B BeuiecTBe. @eppoOMarHeTHKy, rapa- u JUaMarHeTUKHU.

TexHH4eckrue yCTpPOMCTBA W TEXHOJOTMYECKUE IMPOLECChl: MPUMEHEHUE

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

KapTI/IHa JIMHUU HHAYKIOUN MargamMTHOI'O I10JIA II0JIOCOBOTO u
HO,Z[KOBOO6p&3HOI‘O IIOCTOAHHBIX MAarHuTOB.



Kaptuna 1MHUN MarHUTHOW MHYKIIUU TOJIS ITTMHHOTO OPSIMOTO MTPOBOAHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HaOnronenue nBUAkEHUsI MyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIUI JNEUCTBUS AJIEKTPOU3IMEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, PAKMUKYM.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MArHUTHOM HHAYKIIMY HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InexkmpomazHumHnas uHOYKYuA.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
uHaykuuu. OJIC mHAaykuuu. 3aKOH 3JIEKTpOMarHMTHOW uHAykiuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC vHAYKIMM B MPOBOJHUKE, NBMXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOIMYECKHE MPOUECChl: MHAYKIHUOHHAS
M€Yb, COJICHOU/I, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUH B MATHUTHOM T10JIE
3eMJIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMArHUTHOM UHIYKITUH.

Uccnenosanne 3aBucumoctd OJC UHAYKUIUM OT CKOPOCTH W3MEHEHUS
MarHuTHOTO MOTOKA.

ITpasuno Jlenua.

[TameHrie MarauTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBeHME CAaMOMHTYKIIMH.

HccnenoBanne 3aBucuMoctd DJ[C caMOMHIYKUHH OT CKOPOCTH M3MEHEHHS
CUJIbI TOKA B IIEIH.

Yuenuueckuii 3kcnepumenm, n1abopamopusie padomol, nPAKMUKYM.



HccnenoBanue sIBICHUS 3IE€KTPOMAarHUTHOW UHAYKIWH.

OrnpeneneHne HHIYKIMY BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBoOO HEIE KOJICOAHUS.

["apmonundeckue konebanus. Kunemarndeckoe M JTUHAMHUYECKOE OIKCAHHE.
DHepreTuyeckoe ONMMcaHue (3aKOH COXPAHEHUS MEXaHWYECKOW 3HepruM). BuiBoja
JTUHAMHYECKOT'0 OMMCAHUS TapMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOro U
KHHEMAaTHYECKOTO OITMCAHUS.

Ammuiutyna u (dasza koneOanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTATYaMU KoJIeOaHHUH €€ CKOPOCTH U YCKOPECHUSI.

[lepmon u uacrora konebanwil. Ilepron ManbiX CBOOOAHBIX KOJEOAHMIA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHHKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX1eHHbIe KOeOaHus. Pe3oHaHc.
Pe3onancHass kpuBas. BiusHue 3aTyxaHusd Ha BHJ PE30HAHCHOM KpPHBOIL.
ABTOKOICOaHUS.

TexHuyeckre yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Ka4deJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch KoJjie0aTeIbHOTO IBHKCHHS.

HaOmroneHre He3aBUCMMOCTH TIeproia MajlbIX KoJeOaHWl Ipy3a Ha HUTH OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux Kojae0aHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWN Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dhopmMupOBaHUsI MPEICTABICHUN 00 HACATHHON MOJICNIN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU NP KOJICOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BEIHYXICHHBIX KOJICOAHUIM.

Hab6mronenne pe3oHanca.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padomeol, PAKMUKYM.

N3mepenue mnepuoga CBOOOJHBIX KOJICOAHMM HUTSHOTO WU MPY>KUHHOTO
MasiTHUKOB.

N3y4yenune 3aKOHOB JBIKEHUS TeJla B XOJ€ KOJIeOaHU HA yIIPYTOM IOIBECE.

N3yueHne NBUAKEHUS HUTSIHOTO MasiTHUKA.

[IpeoOpa3zoBanue SHEPTUN B IPYKUHHOM MAasITHHUKE.

HccnenoBanre yObIBaHMS aMIUTUTY/IbI 3aTyXaIOIIMX KOJICOAHM.



HccnenoBanue BBIHYXIEHHBIX KOJIeOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
ujeanbHOM KosiebaTenbHOM KOoHType. Dopmyna Tomcona. CBs3b aMILUIUTYAbBI
3apsija KOHAeHcaTopa C aMIUTMTYI0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SJHEPTUH B UACAIBHOM KOJEOATEIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHHIE KOJIcOaHMsI. BrinyxneHHbie
AJIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHWs MpH pa3iudHoi dopme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoWambHBI NIEPEMEHHBIA TOK. PE3MCTOp, KOHIEHCATOp M KaTyIlKa
VWHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHU.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOJICHHE
ANEKTPUYECKON SHEPTUH.

DKOJIOTMYECKHE PHUCKM TpU MPOU3BOACTBE 3ieKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHndeckrue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JMHUM JIEKTpOorepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTB 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenp 3JIeKTpPOMarHuTHOTO TeHEpaTopa.

BriHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3uctop, KaTyumika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHanc mpu MOCNENOBAaTEIbHOM COEIMHEHHUU PE3UCTOPa, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpoiicTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOopMaTopa.

Monenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3yuenue tparncopmaropa.

HccnenoBanre NEPEMEHHOIO TOKAa 4YEpe3 MOCIEAOBATEIBHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoMarHiTHOTO PE30HaHCA.



HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMTH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpoOMAZHUMHbBIE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie wu
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pPACHpOCTpPAHEHMS W JUIMHA BOJIHBIL.
CBolCTBa MEXaHMYECKHMX BOJH: OTpa)X€HHE, NpeIoMIICHHE, MUHTepPEpeHLUs U
T paKIms.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

OJIEKTPOMAarHUTHBIC BOJIHBL. Y CIIOBHS M3JIyYEHHUs JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B JJIEKTPOMAarHUTHOW BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

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

[IpyHIMIBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHHuYecKue yCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TEIEBU30D, aHTEHHA, TenedoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Hemoncmpauuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpaskeHus: U NpeoMIIeHUsI MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

Habmonienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOMN KOJeOaHUM.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE, IIPEIIOMIIEHHUE,
noJisipu3aus, IMPpaknus, UHTEpPEpeHIHs.

Oo6nHapyxeHue nHHPaKPaCHOTO U YIbTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosMHEHOE pacnpoCTpaHEHUE CBETA B OJHOPOJHOM cpexe. Jlyu csera.
TodeuHbIli HCTOYHUK CBETA.



OTtpaxeHue cBeTa. 3aKOHbBI OTpakeHHs cBeTa. [locTpoeHue n300paxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npesioMieHus. OTHOCUTENBHBINA MOKa3aTellb MpeaoMIIeHHs. 110CTOSHCTBO 4acTOTHhI
CBETa M COOTHOLICHUE JUIMH BOJIH IIPU IIEPEX0E MOHOXPOMATHYECKOTO CBETA YEPE3
TPaHMILY pa3fena IByX ONTUYECKHUX CPEl.

Xon nmyueit B mpusme. [ducnepcust cera. CiioxHBIA cocTaB O€lI0ro CBETa.
IBer.

[TonHOE BHyTpeHHee oTpaxeHue. [IpenenbHplil yroy MOJHOIO BHYTPEHHETO
OTpaXEHUS.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOMN
cpepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTENIBHOTO IOKa3aTes
IIPEJIOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoxa ny4a, MPOMIEAIIEro JIMH3Y IMOJA MPOU3BOJIBHBIM YIJIOM K €€ TJaBHOU
ontuuecko ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspematoniast crnocobHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOJEHUST MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. IIprMepsl KIIacCHYECKHX
MHTEPPEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuyeckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npesioMIIEHHs CBETA.

HabnroaeHue noJHoro BHyTPEHHEro OTpakeHus. Mozesb CBETOBOA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4YE€pe3 IUIOCKONAPALIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.



Mopenu MUKpOCKOIIa, TEIECKOTIA.

Hab6mronenune naTepdepeninm cBera.

HaOnroienre IBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudpakiiMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHUE OISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, npaKmuKym.

N3mepeHue nokazaress npesioMIIeHUs CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IMJIOCKOTO 3epKaja U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepYEpeHInn 1 OJISpU3aIii CBETA.

N3yueHne noyisipu3alvy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIInY JIa3epHOTO U3TYUYEHHUS Ha IBYX HIETAX.

Halmronenue nucnepcum.

Habmronenue u ucciaegoBanre 1u(pakiinoOHHOTO CIIEKTPa.

N3mepeHnune IMHbI CBETOBOUM BOJIHBI.

[Tonydyenue criekTpa U3Iy4EHHUS] CBETOAMO/A MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCHTEIbHOCTH.

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanust  JlopeHra.
VYcnoBue mnpuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHH U COKpAICHUE JTTMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruel U UMIYJIbCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE IMPOIECChl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

YyeHn4ecKknuii IKCIIEPUMEHT, JTabopaTOpHBIE PaOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPrUU  PEIATUBUCTCKUX 4acTul] (MO
dboTorpadgusiM TPEKOB 3apPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).



Paznea 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBEeCHOE TEIUIOBOE M3JIydeHUE (M3JIydyeHHE a0COJIOTHO YEPHOTO TENa).
3akoH cMmemenuss Buna. ['nnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Onwitel A. I'. CtoneroBa. 3akonbl hoTodddekra. YpaBHeHHE
OunmTenHa 11 Gpororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOocTh). Ombitel I1. H.
JleGenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JInuna BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIIelca yactuubl. KopmycKymnspHo-
BOJIHOBOM yanusMm. Jludpakuus 3J€KTpOHOB HAa KpUCTaIIax.

Crnenuguka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEOIpeaeaéHHOCTEN
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddekTa.

HccnenoBaHnve  3aBUCUMOCTH  COIPOTHUBIICHHSI  MOJYNPOBOAHUKOB  OT
OCBEILICHHOCTH.

Ceeroauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaao [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmaHerapHas monenb atroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsomieHre GOTOHOB MpH MEPEXoie aToma ¢
OJIHOTO YPOBHS SHEPIUU HA IPYTOM.

Buapl ciektpoB. CieKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu.



Mopnens onsita Pesepdopna.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii sxcnepumenm, navopamopnuie padomul, npAKMuUKym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnas moxaens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. 'amMa-nu3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusHME PATMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QOH n3inydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

SAnepusie peakuuu. Jlenenue u cunres saep. Snepueie peakropsl. [Ipodaemsl
YIOPABJISIEMOTO TEPMOSIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AIEPHON DHEPTETUKH.

Mertonapl perucTpanyy U UCCIIETIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtanaapTHOM Moaenn. KBapk-TitooHHas MOAENb aApPOHOB.

@uzuka 3a npexnenamu CrangaptHoil mMoaenu. TéMHas Marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

HccnenoBanre TpeKOB YacTUIL (MO0 TOTOBLIM (oTOrpadusim).

HccnenoBanue paainoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHUEM.

Paszgen 8. DieMeHTBI ACTPOHOMUM U ACTPOQU3HKH.

Otansl pa3BUTHUS acTpoHOMUU. [IpuKnagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuHu. [IpuMEHHMMOCTh 3aKOHOB (U3UKH i OOBSICHEHHS MPHUPOJIBI
KOCMHUYECKHX OOBEKTOB.

MeTtonbl  aCTpOHOMHUYECKUX HccienoBaHuid. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAJANOTEIECKOIbI, BHEATMOC(EpPHAsI ACTPOHOMHMSI.



Bupa 3Bé3nHoro Heba. Co3Be3ausi, SipKUE 3BE3MbI, IUIAHETHI, UX BUIAUMOE
JIBUKEHHE.

ConuHeyHas cucTema.

Connne. ConmHeuHasi akTUBHOCTD. McTounuk sHepruu CoitHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABJICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyts — Hama I'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHbIE ABIPHI B sApPAX
TraJIaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

HaGmronenus 3BE3nHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHHUEM
KOMITBIOTEPHBIX TPUIOKECHHUH ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEW W 3BE3THBIX
CKOILJICHUU.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX M3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIC TTOTPEITHOCTH U3MEPEHUN (HU3NYSCKUX BEIUIHMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  paszienax «YUYEHUYECKUUA  DKCIEPUMEHT,
1abopaTopHbIC pabOThI, TPAKTHKYMY).

O06o0maromiee NOBTOPEHUE.

O06001IeHNe U CUCTEMAaTH3allMs COJep KaHUs pa3esoB Kypca «MexaHuKay,
«MonekynsapHas pusnka u TepMOAUHAMUKAY, « ITEKTpOoIuHaMKKay, «Konebanus u
BOJHBI», «OCHOBBI CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTHY», «KBaHTOBas
buzuka», «IEMEHTHI ACTPOHOMUHU U aCTPOPUBUKID.

Ponp ¢u3ukm u acTpoHOMHM B OSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COITMATILHOM M ATUYECKOM cepax AesTeIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKU U



aCTPOHOMHUM B COBPEMEHHOM HAay4YHOM KApTUHE MUpPA, 3HAYECHHUE ONMCATEIIBHOM,
CHUCTEeMATHU3HUPYIOMIEH, OOBACHUTEIBHOM U  MPOTHOCTHYECKOW  (QyHKUUH
buznyeckoit Teopun, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU MPEACTABICHUIA
0 (pu3nuecKol KapTUHE MHUpPA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenne kypca ¢puszuku yriay0iaéHHoro ypoBHs B 11 kiacce ocymiecTBisercs
C Yy4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OMOJIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusvie nOHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
nO3HaHUuA: SBICHHWE, HAay4yHbId (DAKT, TUNoTe3a, (pU3nMyeckas BEIWYMHA, 3aKOH,
TeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEPEHHUE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelleHUE CUCTEMBl YpaBHEHUW. TpPUIOHOMETpHUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOPBI M MX MPOEKIMH HA OCH KOOPJAWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (QyHKUUU. [Ipyu3Haku mNOMOOHSI TPEYroJIbHUKOB,
OIpeieNIeHUE MIIOAAN MIIOCKUX (GUryp u 00bEMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B KUBOM mpupoje, KoseOaTesbHbIe
JNBWKEHUS B SKMBOM NPUPOJAE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJICTBE
DIEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAWIIEH  Cpensbl,
yJIBTPa3BYyKOBasl JHMArHOCTUKA B MEIWLIMHE, OINTHYECKHE SBICHUS B JKUBOU
IIpUpPOJIE.

Xumua’. CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaH3.

T'eozpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX DY,
dboTochEMKA 36MHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoABUTaTENb AKOOM, TreHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUAW 3JIEKTpOIepeaay, 3JIEKTPOABUraTelb, paaap, PaAuONPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUWi, T[O3UTHBHBIX BHYTPEHHHUX  YOEXIEHHH, COOTBETCTBYIOIIHMX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTrO OOIIECTBa, pPACIIMPEHHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIMH O0YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIecTBa, y4yacTBOBaTh B CaMOYIpaBlIeHWH B  00Opa30BaTeIbHOM
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU TpaKJIaHCKOU HUJICHTUYHOCTH,
NaTPpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTH OLIEHMBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETMYECKOE OTHOIIEHWE K MHPY, BKJIKOYAsA OCTETHKY HAy4HOIO

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



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

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJSIM, OLICHUBATh PUCKU TMTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIEpKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METOJIOB ITO3HAHNS,

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

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIU3HpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHMS MO (QU3UKE B TPAKTUYECKYIO OO0JIaCTh
KU3ZHECATEIbHOCTH;

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

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISTh OOIEHHE Ha YpokKax (HU3UKHM U BO BHE-YpPOUHOM
NEeSATEIbHOCTH;

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

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

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U MHIUBUyaIbHON
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUI, pacpeaessaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

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

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh NMHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIEHO OCYIIECTBIIATh TIO3HABATENbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

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

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

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



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

e HCIOJIB30BaTh NPUEMBI peIeKCUU AJIs OLEHKU CUTYyalluH, BBIOOpa BEPHOTO
pelIeHus;

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

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

e IPUHHUMATH C€Osl, MOHUMAsI CBOM HEJOCTATKU U JOCTOMHCTBA;

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

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

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

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

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUs, BKIKOYAOIIETO CAMOKOHTPOJIb, YMEHUE NTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIlieXy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOA U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

e COUMAJBHBIX HAaBBIKOB, BKJIOYAIOIIUX CHOCOOHOCTh  BBICTpauBaTh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI

K xon1y 00yuenus B 10 knacce npeAMETHBIE PE3YIbTaThl HA YIIIyOJEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

e TMOHMMATh pPOJb (PUIUKK B IKOHOMHUYECKOW, TEXHOJOTUYECKOM,

HKOJIOTUYECKOM, COLMATbHOM U O3TUYECKOW cdepax AesITeNbHOCTU



YeJi0BeKa, poJib U MECTO (DU3UKU B COBPEMEHHOM HayYHON KapTHHE MUPA,
3HaYCHHE OIMHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
NPOTHOCTUYECKOW  (QYHKIUH  (PU3NYECKOW TEOpUHU — MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJIb (PU3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJIeNel (PU3NUEeCKHX Te U MPOIIECCOB
(stB7ICHMIT): WHEpIMANTbHAS CUCTeMa OTCUY€Ta, abCONIOTHO TBEPAOE TEIO,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJICHHE,
a0CoJIFOTHO yrIpyras jaedopmalus, aOCOJIOTHO YIPYyroe W abCOIOTHO
HEYyIIPyroe CTOJIKHOBEHMs, MOJEIM Tas3a, XKUIAKOCTU U TBEPAOTO
(KpUCTAIITMYECKOT0) Teja, UIeaIbHbINA Ta3, TOUCUHBIN 3aps]l, OJTHOPOHOE
AIEKTPUYECKOE TOJIE;

pasnuyuath ycloBUs (IpaHHULbl, 00JIaCTM) NPUMEHHUMOCTH (PU3NYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHWUYECKHE NPOLECChl U SABICHHS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBWKEHUS, (OpMyJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMELIeHHUS,
3akOoHbl HbpIOTOHA, TpPUHIMI OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs MUMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIOBUSL paBHOBECHs TBEPAOrO Tena), MPU OSTOM HCIOJIb30BATH
MaTEeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUSA IPUMEHUMOCTH
(bu3MUeCcKuX 3aKOHOB: MpeoOpa3oBaHuil ['anmuies, BTOPOro M TPETHErO
3aKkOHOB HPBIOTOHA, 3aKOHOB COXpaHEHHs HMITYJbCa M MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOIO TATOTECHHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIbB3YS
ocHoBHble moJoxkeHuss MKT u 3akoHBl MOJIEKYJISIpHOU (U3UMKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBsI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIrUeH TEIJIOBOTO ABMKEHMS €T0 4acCTHLl, CBA3b JABJICHUS UACAIbHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTH
ypaBHeHus: Menneneesa—Knanenpona;



aHAIIM3UPOBAaTh M OOBACHATH DIIEKTPUUECKUE SIBICHUSA, HCIOIB3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIsA, MNPUHIUN CYNEPHO3ULMH DIIEKTPUUYECKUX
1oJIed, MpU ATOM yKasbIBas ycJIOBHUS INpUMEHUMOCTH 3akoHa Kysoha, a
TaK)K€ IMPAKTUYECKH BAa)KHBIE COOTHOILIEHHUA: 3aKOHbI OMa g ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHuna,
npasuiia Kupxroda, 3akonsl dapanes 11 31eKTpoIn3a);

ONKCHIBaTh (PU3UUECKHE MPOLECCHl U SIBICHUS, HCIOIb3Ysl BEIUYMHBIL:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPTHs,
MEXaHU4ecKasl 3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CHWJIa TSDKECTH, CHJIA YOPYIOCTH, CHWJIA TPEHUS, MOIIHOCTb, SHEPTHUs
B3aUMOZEHCTBUS Tena ¢ 3eMiEN BOIM3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopManvy Ipy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aJIbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIbHOIO T'a3a, OTHOCUTENIbHAS BJIAXKHOCTh
Bo3yxa, KIIJ maeasbHOro TEMIOBOrO JBUTATENS; SJIEKTPUUYECKOE IOJIE,
HaIPSHKEHHOCTD 3JIEKTPUYECKOIO MOJISA, HAPSKEHHOCTh MOJII TOYEYHOIO
3apsja WM 3apsSHKEHHOTO 1Iapa B BaKyyMe€ U B JIUDJIEKTPUKE, MOTEHIUANT
ANEKTPOCTATUYECKOIO MOJIs, PA3HOCTh MOTEHLUAIOB, 3JEKTPOJBHKYIIAS
CWJIa, CWJIa TOKA, HANPSYKEHUE, MOUTHOCTh TOKA, JJIEKTpHUUYECKasi EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBJIEHWE  ydacTKa  LEeNu ¢
NIOCJIEOBATEIbHBIM U MAPAJUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTr0 MOJIsi KOHJAEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUMA:
MEXaHUYECKOE JIBU)KEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHI] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, Muddy3us, ucrnapeHue,
KUIEHHE U KOHJEHCAIs, TUIaBJIeHHE U KPUCTAIU3al[Usl, HAallPaBJICHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYTrOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJTYYEHHOH 3aBUCHUMOCTHU
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNS;



IPOBOANTh KOCBEHHBIE H3MEpEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEPEHUs, OICHUBATh AOCONIOTHBIC H
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE OIBITHI IO MPOBEPKE NMPEIIOKEHHOW TMIIOTE3bI: IIIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh paBuiia 6€30aCHOIrO TPY/1a IPY MPOBEACHUN UCCIICIOBAHNUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JIE€ATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemars pacy€THBIE 3aJadyd C SBHO 3aJaHHOM M HESIBHO 3aJlaHHOU
¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHallM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
NPUMEHSATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHUl MPU UCHOJIb30BAaHUM MATEMAaTHYECKUX METOJIOB PEIICHHs 3ajaad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PELICHUS C YYETOM IOJIYYEHHBIX
pe3yibTaTOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3lesoB Kypca (PU3MKH, a TAKKe MHTErpaluy 3HAaHUW U3 APYTHX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PAcCCyKJICHUI C ONIOPOil HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX TPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHOM
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
MPUPOAOTOIb30BAHUN, & TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKH W TEXHOJIOTUM [JId JAJIBHEWIIEr0o Pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJOTHUU JUIs TIOWMCKa, MepepaboTKh M TpPEeIbsSBICHUS Yy4yeOHOU H
HAYYHO-TIOMYJISIPHON MH(OpMalMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

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

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHAIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.

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

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATUYECKON cdepax NesTEeIbHOCTH YeJIOBEKa, POJib U MeCTO (PU3UKU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEeM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (U3NYECKON TEOpUU — DIIEKTPOJIUHAMUKH,
CHelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX NIPEACTABIECHUN O IPUPOIE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTH MOJIeel (PM3UUEeCKUX Tel U MPOLECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh HUCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Yd OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
NEKTPOMAarHUTHOM  wHAyKuuu, npaBuino Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIAThI CHEUAIEHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHE  OWHINTEHHA  JiA
dotorddekra, nepBelil ¥ BTOpoi mocTynarsl bopa, puHIUI COOTHOIIEHUS
HeomnpeaenénHocrell ['eii3eHOepra, 3aKOHbI COXPAaHEHUs 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B SJIEPHBIX PEAKLUAX, 3aKOH PAIHOAKTHUBHOTO
pacmnana);

ONHCHIBATH (PU3NYECKHUE MPOLIECCHl U SBJICHUS, HMCIOJb3YysS BEJIWYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
1OJI, PAa3HOCTh IOTEHLMAJIOB, JJIEKTPOABIDKYIIAs CHUJIAa, HHIAYKLUA
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJABUKYILASL CHUJIA CAMOMHIYKLHMH, HSHEPrUs MAarHUTHOTO MOJs
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3apsiz sapa, SHEPTHsl CBSI3U S/pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMArHUTHAS UHIYKLUS, CAMOMHIYKIUS, PE30HAHC, HHTep(PepeHLIUs
BOJIH, Judpakuus, JOUCIEpcHs, TOJHOE BHYTPEHHEE OTpa)XKEHHE,
doTornexrpuueckuit apdext (hotorddexr), annda- u 6eTa-pacnasl saep,
ramMMa-u3irydyeHue sjaep, Gu3ndecKkue MPUHIMIIBI CIEKTPAIbHOTO aHaIn3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH N300pakeHHe, CO3JaBaeMOE MIIOCKUM 3€pKaJIOM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

IPUMEHSATH OCHOBOIMOJATaloNIMe ACTPOHOMUYECKUE MOHSATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIAKTHYECKOM
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM TPSIMBIX HW3MEPEHHM, TpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCIIEJOBaHMSI;



IPOBOANTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIMYMH, MHPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIN3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATH
(du3nuecKkue MOJEeiM, OTBEYarollue TpeOOBaHUSAM 3a/layd, NPUMEHATH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHUM MMEIOLIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM MOJIYYEHHBIX
pe3yiabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 IpyTux
IPEeIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpauBaTh JOTHYECKYIO
LIEMOYKY PacCyKJICHUI ¢ ONIOPOI Ha U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIAIIOB paObOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOIUTH TPUMEPHI BKJIA1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MYECKUMH IpoLeccaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOAOTIOIb30BAHUN, & TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAyKH M TEXHOJOTMH JUIs JaJbHEWUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJIEp)KaHUsI C KCIOJb30BAHHUEM COBPEMEHHBIX HMH(OPMAILIMOHHBIX



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

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO IPUOOPETEHUSI HOBBIX 3HAaHUH B IIPOLIECCE BBINOIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

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

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Paznen 1. HAYYHBIA METO/ IIO3HAHMSI IIPUPO/IBI
11 Hayunslit MeTO O3HAHUS IPUPOBI 7 1
Utoro no pazneny 7
Paznean 2. MEXAHUKA
2.1 Kunemartuka 11 1
2.2 JlnHamuka 11
2.3 Crartuka TBEpAOro TENa 5
2.4 3aKOHBI COXPaHEHUsSI B MEXaHUKE 11 1
Wroro mo paszneny 38
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20
33 ArperatHbie cocTosiHus BenecTBa. Da3oBwie 15 1 1
nepexoabl
Hroro no paszneny 50
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEeKTpUYECKOe T0JIe 24
4.2 [TocTOSIHHBIN SEKTPUUECKUNA TOK 25 1




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazaeny 55
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
51  Ousmueckwii MPaKTUKyM 10 10
Uroro mo pazneny 10
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue
(undposbie)
n/ | pasieioB U TeM Bcer  Kourpoabubl  IIpakTnyeck
o0pa3oBaTesibH
1| NnporpamMmMbl 0 e padoTsl ue padoTsl
ble pecypchl
Pa3nen 1. 3JIEKTPOANHAMUKA
11 MaruauTHOE 10JIe 14
12 DneKTpoOMarHuTHa 14 1 1
ST MTHTYKIIHAS
Wroro mo paszneny 28
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4eckue 12 2
KoJieOaHus
99 DNeKTpOMarHuTH 15
bIe KOJIeOaHUs
MexaHu4eckue u
2.3 AJICKTPOMAarHUTHBI 10 1
€ BOJIHBI
2.4 Ontuka 27 1 2
Wroro mo pazneny 64

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnosbl CTO 5
Hroro no paszneny 5
Paznen 4. KBAHTOBAS ®U3UKA

KopnyckynsapHo-
4.1 BOJIHOBOI 15 1
Tyalu3M

4.2 ®duszuka atoma 5

®du3nka aTOMHOTO

a3 e 5

AIIEMEHTAPHBIX
JaCTHI]
Hroro no paszneny 25

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKUN

DNEeMEHThI
5.1 aCTPOHOMHUHU U 12
acTpo(U3HUKH
Hroro mo pazaeny 12




Pazznen 6. ®PU3MUYECKHUA MPAKTUKYM

6.1 duznueckuit 11 11
MIPAKTUKYM
Hroro mo pazaeny 11
Paznen 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus
1 000011IEeHNE
MPEIMETHOTO
coJiepKaHus U
71 OIIBITA 15
' NESTEIbHOCTH,
IPUOOPETEHHOTO
pYU U3YyYCHHUH
Kypca pusuku 10
— 11 kmaccoB
Utoro no pazneny 15
PesepBHoe Bpems 10
OBLIEE
KOJIMYECTBO
17 4 1
YACOB I1O 0 6
[TPOTPAMME




