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IHHOACHUTEJIBHAS 3AIINCKA

[TporpammMa 1o ¢u3uke Ha ypoBHE cpeqHero oOuiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
IIOJIOKEHUH M TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpamMMbl,
npencrasieHHbix B PI'OC COO, a takxke ¢ yuéroMm QenepanbHoil pabodeid mporpaMMbl BOCIUTAHHS
n Konnenuuu mnpenonaBanust ydyeOHoro mnpenmera «Pusnka» B 00pa30BaTEIbHBIX OpraHU3aIMAX
Poccuiickoit @enepanuu, peaan3yonux OCHOBHbIE 00pa30BaTeIbHbBIC TPOTPAMMBI.

[Tporpamma 1o ¢u3uke onpenenser 00s3aTeNbHOE MPEIMETHOE COEPIKAHNE, YCTaHABIUBACT
PEKOMEHAYEMYIO I10CIIe0BaTEIbHOCTh U3YyUEHHUs] TEM M pa3fiesioB y4eOHOro mnpenMera ¢ y4éToM
MEXIIPEIMETHbIX M BHYTPUIPEAMETHBIX CBs3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX
ocoOeHHocTel oOydaronuxcs. [Iporpamma no ¢gusuke AaéT NpeAcTaBIeHUE O LENAX, COIEPKaHUH,
obmieit crpareruu OOyuyeHMs, BOCIHTAHMS W Pa3BUTUSA OOYYalOIMXCA CpPEACTBaMHU Y4eOHOIo
npeamera «Pu3nka» Ha yriryOlnEHHOM ypOBHE.

N3yuenne Kkypca (U3MKK YrIIyOJEHHOTO YPOBHS IIO3BOJISIET  pEaM30BaTh  3a4auyM
poeCCHOHATLHON OpUEHTALMU, HAlpaBJIIEHO Ha CO3JlaHME YCIOBUHM I TPOSBICHUS CBOHUX
UHTEJUIEKTyalIbHBIX U TBOPUECKUX CHOCOOHOCTEH KaXKAbIM OOy4YaroUIMMCs, KOTOpPblE HEO0OXOIUMBbI
JUIs IPOJIOJDKEHUST 00pa30BaHusl B OpraHU3alUsaX NpoQecCHOoHanbHOro 00pa3oBaHus M0 pa3IuYHbIM
(U3UKO-TEeXHUYECKUM U MHKEHEPHBIM CIIELUAIbHOCTSIM.

B mporpamme mo ¢usuke onpenessroTcs IIaHUPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (PH3HKH
Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs: JTUYHOCTHBIC, METallpeIMETHbIC, MpeIMETHhIe (Ha
yriyOnéHHoM ypoBHE). HaydHO-METO0JIOTHYECKON OCHOBOW st pa3pabOTKu TpeOOBaHWM K
JUYHOCTHBIM, METAlpPEAMETHBIM U TPEAMETHBIM pe3ylibTaTaM OOyYarolIHUXCs, OCBOMBIIHUX
nporpaMMy 1o (u3MKe Ha ypOBHE CpeAHero oOmero oOpa3oBaHUs Ha YINIyOJEHHOM YpOBHE,
SIBJISIETCS. CUCTEMHO-EATEIbHOCTHBIHN MOIXO/.

[Tporpamma 1o ¢pu3MKe BKIOYAET:

TUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca (H3MKH Ha yriayOJIEHHOM YpOBHE, B TOM YHCIE

IPEMETHBIC PE3YJIBTATHI TI0 TO/1aM O0YUYCHHS;

COJACPpIKaHUC yqe6H0ro npeameTa «®u3uka» mo rogam 06yLIeHI/I$I;
TEMATUYCCKOC IINIAHUPOBAHUC 10 TOJJaM 06y‘ICHI/I$I.

dusnka Kak Hayka o HauOoJiee OOLIMX 3aKOHAX NMPHUPOJBI, BHICTyNas B KauecTBE Yy4eOHOIro
npeaMera B ILIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIQJ B CHUCTEMY 3HaHMHA 00 OKpY’KaloIleM MHpe.
HIkonbHBIH Kypc U3UKH — CUCTEMOOOPA3yIOIIUH JUIsl €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIeKaT B OCHOBE MPOIECCOB W SBICHHUH, HM3ydaeMbIX XHUMHEH,
Ouosiorueit, gusnueckoil reorpadpueii u acrpoHomueit. lMcrnonb3oBaHne M aKTUBHOE NpPUMEHEHHE
(¢u3NYeCKUX 3HAHMK ONpENeNMIO XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B
cdepe PHEPreTUKH, TPAHCIIOPTa, OCBOCHUSI KOCMOCA, MOJTYYEHHUSI HOBBIX MAaTEPHUAIOB C 3aJaHHBIMU
cBoiicTBamu. V3ydeHne Qpu3MKu BHOCUT OCHOBHOM BKJIaJ B (hOpMHpOBaHHE €CTECTBEHHO-HAYUHOM
KapTUHBI MUpa oOydaromierocs, B (pOpMHUpOBaHUE YMEHUN NPUMEHATh HAyUHBIM METOJ IMO3HAHUS
IIPH BBITTOJIHEHUU UMH Y4€OHBIX HCCIIEIOBAHUM.

B ocHOBy kypca (u3MKM Ha ypoBHE cpeaHero oOmiero oOpa30BaHUS IOJIOKEH psia UAEH,
KOTOpBIE MO>KHO paccMaTpHUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuan M3 BceX pas3fesioB (U3MKH, BKIOYAET KaK BOMPOCH KJIACCHUYECKOH, Tak H
COBPEMEHHOU (PU3HKH.



Hoesa zenepanuzayuu. B cOOTBETCTBUHU C HEW MaTepuan Kypca Gu3uku o0beAMHEH BOKPYT
¢busnueckux Teopuil. Begymum B Kypce siBisieTcs GOopMUpOBaHUE MPEJICTABICHUH O CTPYKTYPHBIX
YPOBHSX MaTe€puH, BEIIECTBE U MOJeE.

Hoea cymanumapuzayuu. EE peanuszanus NpeanosiaracT HCHOJb30BaHUE T'YMaHUTAPHOIO
noTeHIuana (PU3NYeCKord HayKH, OCMBICICHUE CBSI3M Pa3sBUTHS (U3MKU C pa3BUTHEM OOIIECTBa, a
TaKXe C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U AKOJIOTHYECKUMH MPOOIEMaMH.

Hoea npuxnaonoit nanpagnennocmu. Kypc Gusnku yriyOn€HHOrO ypoBHsI IpeZIoiaraer
3HAaKOMCTBO C IIUPOKUM KPYIOM TEXHHUUECKUX U TEXHOJOIMUECKUX MPUIIOKEHUN U3yUEHHBIX TEOPHit
u 3akoHOB. Ilpum 3TOM paccMaTpuBarOTCs Ha YypOBHE OOLIMX NPEACTaBICHUH M COBPEMEHHBIE
TEXHUUYECKUE YCTPONCTBA, U TEXHOJIOTUH.

Hoea 3Konozuszayuu peanusyercst IMOCPEICTBOM BBEIECHUS OSJIEMEHTOB  COJAEpIKaHUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C pa3BUTHEM
TEXHUKH U TEXHOJOIMH, a Takke 00CYXJeHHUs MpoOieM PaluOHAIbHOIO MPUPOAONOIb30BAHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

OcBoeHue cojaep)kaHusi MPOTPaMMBI 1O (U3UKE JOIDKHO OBITH MOCTPOSHO HA MPUHIUIIAX
CUCTEMHO-/IEATEIbHOCTHOrO nonaxona. Jus ¢usuku peanusanus 3THUX NPUHIUIIOB Oa3upyercss Ha
WCIIOJB30BAHUU CaMOCTOSITEJIBHOTO OJKCIIEPUMEHTa KaK IOCTOSIHHO JEHCTBYIOIIEro (akTopa
yaebHoro mporecca. s yriayOnEéHHOrO YpOBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO YYEHHYECKOTO
SKCIIEPUMEHTA, BKJIIOYAIOLIETO (POHTAIbHbIE YUYEHHYECKHE ONBITHI MpPU H3YYEHUH HOBOTO
Marepuaia, jJabopaTopHble paboThl M pabOTHI MpakTHKyMma. [Ipum 3TOM BO3MOXKHBEI J1Ba CIocoOa
peasinzanuy GU3NYECKOro NpakTUKyMa. B mepBoM ciyyae mpakTUKyM IpoBoauTcs MO0 B KoHue 10
u 11 kmaccoB, a1M00 mocie MEpBOro U BTOPOro MOJIYroJui B KaXKIOM M3 3THUX KiaccoB. Bropoit
CIoco0 — 3TO UHTErpanus padoT NPaKTUKyMa B CUCTEMY J1a00paTOPHBIX paboOT, KOTOPbIE IPOBOJATCS
B Tpolecce u3ydyeHus paszzaena (temsl). IIpm sToM mox pabGoTamMu MpakTHUKyMa ITOHMMAETCs
CaMOCTOSITENIbHOE UCCIIEIOBAHUE, KOTOPOE MPOBOJUTCS MO PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO
BUJa 6e3 MOIIaroBoi HHCTPYKIIMH.

B nporpamme no ¢usuke cucreMa y4E€HHYECKOro SKCIIEpUMEHTa, Jab0opaTOpHbIX padoT U
MIpaKTUKyMa MNpPEJCTaBI€HA €IWHBIM IepeyHeM. BpiOop TemaTuku Ui 3TUX BHJIOB YUYEHHYECKUX
MPaKTUYECKUX pPadOT OCYLIECTBISIETCd YYacTHHKaMM 00pa30oBaTEIbHOrO Ipoliecca HCXOAs W3
OCOOEHHOCTEH TIOYpOUHOTO IUIAHUPOBAaHUSI W OCHameHus KaOuHera ¢usuku. Ilpu sTom
o0OecnieunBaeTcs OBJIAJIEHUE OOYYAIOINIMMHCS YMEHUSIMU TPOBOJUTH TPSMbIE U KOCBEHHBIE
M3MEpEeHus, UCCIe0BaHUs 3aBUCUMOCTEN (PU3MUYECKUX BEJIMYUH U TIOCTAHOBKY OIIBITOB 110 MTPOBEPKE
MPEJIOKEHHBIX TUITOTES.

Bonpiioe BHMMaHKE yIEIsAeTCsl PEIICHNI0 PACUETHBIX M KaueCTBEHHBIX 3aaad. Ilpu stom i
pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3a/1a4M C SIBHO 3aJJaHHOM M HESBHO 3a/JaHHON (PU3UUECKOM
MO/IETIBIO, MTO3BOJISIIOIINE TPUMEHSTh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOIO pas3zeina
Kypca, TaK U MHTETpHUpYs NMPUMEHEHHE 3HAHUM W3 pa3HbIX pas3fenoB. lis KayecTBEHHBIX 3ajad
MIPUOPUTETOM SIBJISIIOTCS 3aJ]aHus Ha 00bSICHEHUE/TIpe/ICKa3aHe MPOTeKaHusl PU3NUECKUX SBJIECHUN U
MPOIIECCOB B OKpYXKalomeld >KWU3HHU, TpeOyromue BhIOOpa (U3UYECKONM MOACIH IS CHTYaIlUH
MIPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa.

B cooterctBuu ¢ TpeboBanusiMu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY 00ecreueHUIo
yuebHoro mnporiecca Kypc pusmuku yriy0aEHHOT0 YpOBHSI Ha ypOBHE CpEIHEro o0miero oopazoBaHus
JOJDKEH M3ydaTbCsl B YCJOBHSX IpeAMETHOro kaOuHera. B kaOuHere (M3MKM JOMKHO OBITH
Heo0xouMoe J1abopaTopHoe 000py/T0OBaHKE /7Sl BHIIIOJIHEHUSI YKa3aHHBIX B Iporpamme mo (usuke
YUEHHUYECKUX OIBITOB, JJAOOPAaTOPHBIX PadOT W pabOT MpaKTUKyMa, a TaKXKe AEMOHCTPALlMOHHOE
obopyioBaHue.



JleMoHCTpallMOHHOE ~ 00OpyJoBaHME (OPMHPYETCS B  COOTBETCTBUU €  IPUHIUIIOM
MUHUMAJIBHOM JIOCTATOYHOCTH M O0€CleYMBaeT IOCTAaHOBKY IE€PEUYHMCICHHBIX B IpOrpaMme IO
¢Gu3uke KIOYEBBIX JEMOHCTpAlUil M HUCCIENOBaHMUsS M3y4yaeMbIX SBJICHMM M IPOLIECCOB,
SMIMPHUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaGopaTtopHoe 00OpyIOBaHUE I YYCHUUYECKHX NMPAKTHUECKUX paboT (GopMuUpyeTcs B BUIEC
TEMAaTUYECKUX KOMIUIEKTOB M 00eCIIeunBaeTCs B pacy€éTe 0JHOI0 KOMILIEKTa Ha IBYX 00y4YarOIUXCsl.
TemaTnueckue KOMIUIEKTBI Ja0OpaTOPHOTO OOOpYAOBaHHS JOJDKHBI OBITH IOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BAaHUU AHAJOIOBBIX M LM(POBBIX NPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX J1aOOPATOPUIL.

OCHOBHBIMU TIETISIMU U3Y4€HUs (PU3UKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

(dbopMHpoBaHHE MHTEpeca U CTPeMJICHHMsI OOy4yaroIIMXCsl K HAayYHOMY H3YyUEHHIO NPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE  TPEACTABICHWH O  HAy4YHOM  METOJe TO3HaHUA U  (hopMupoBaHHE
HCCIIEIOBATENbCKOI0 OTHOIIEHHUS K OKPY’KaIOLUM SIBJICHUSIM;

(opMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3yueHHsl OCHOB CTPOSHUS MaTepUU
U QyHIaMEHTAIBHBIX 3aKOHOB (PU3MKH;

¢dbopmMupoBaHHe YMEHUN OOBSICHATH SBICHHS C HCIOJIB30BAaHHEM (QHU3MUYECKUX 3HAHUN U
HAyYHBIX JOKa3aTeJIbCTB;

(dopMHUpoBaHUE MPEACTaBICHUN O poIu (U3MKH Ul Pa3BUTUS APYTUX €CTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH;

pa3BHUTHE MPEACTABICHUN 0 BOZMOXKHBIX cepax Oyaymiei nmpodeccnoHaIbHON AesITeTbHOCTH,
CBSI3aHHBIX C (PU3UKOM, IOATOTOBKA K JAaJbHENUIIIEMy 0Oy4YE€HHUIO B 3TOM HaIPaBJICHUU.

JlocTuxenue 3Tux 1eneil o0ecreurnBaeTcs pellieHueM CIEeIyIoMNX 3a/1ad B IPOLecce U3yUEHUs
Kypca (pu3uKy Ha YpOBHE CpelHEro oO1iero o0pa3oBaHus:

nproOpeTeHne cUCTEMbl 3HaHUI 00 00IUX PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIFOYAsi MEXaHHUKY, MOJIEKYJIIPHYIO (DU3HKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (DPM3UKY M HJIEMEHTHI
acTpo(hU3HKH;

dbopMupoBaHHE YMEHUI NPUMEHATh TEOPETUYECKUE 3HAHUS s OOBACHEHUs (PU3MUECKHX
SIBJIGHU B IPUPOJIE U JIUIsl IPUHATHUS IPAKTUUECKUX PELICHUH B TOBCEAHEBHOM KU3HMU;

OCBOCHME CIIOCOOO0B PELICHHsI Pa3InYHbIX 33/1a4 C SBHO 3a/laHHON (PU3UUECKOM
MO/JIETIBIO, 3a/1a4, II0JIPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3JaHle (PU3NIECKON MOJIENH, aJIeKBATHOM
YCIIOBUSM 3aJ]aui, B TOM YHCJIE 3a7ja4 HHKEHEPHOT'O XapaKTepa;

MNOHUMaHHe (PU3NYECKUX OCHOB U NPUHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPOHCTB U
TEXHOJIOTUYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

OBJIAJICHME METOJaMH CaMOCTOSITEJIbHOTO IUJIAHUPOBAaHUS M TPOBEACHHUS (DU3MUECKUX
SKCIIEPUMEHTOB, AaHaJIW3a M HHTEpHpeTanuy HHPOpMAIUH, ONpPEIeIeHUs JTOCTOBEPHOCTH
MIOJIyYEHHOTO pe3yibTara;

CO3/IaHH€ YCIIOBHUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIE0BATENbCKOM,

TBOPYECKOM AEATETbHOCTH;

pa3BuTHE HHTEpeca K chepam NpodecCuoHaTbHOM e TeTbHOCTH, CBA3aHHON
¢ (U3UKOH.

B cootBerctBumn ¢ tpedboBanusmu GI'OC COO yrinyOnEHHBIH ypOBEHb M3y4YeHHs y4eOHOTO
npeamera «®Pu3nKa» Ha ypOBHE CpeaHEro oOlmiero oOpa3oBaHMs BBIOUpAETCS OOYJArOITUMUCH,
IUTAHUPYIOLIMMU MPOJIOJDKEHUE 00pa30BaHUs MO CHIELUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO IPOHIIS.



OO0miee 4nucIo0 4acoB, PEKOMEHIOBAHHBIX NJIs M3yueHUs (Pu3uku (yriyOJeHHBIH YpPOBEHB) —
272 qaca: B 10 xmacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacos (4 yaca B HEZIEIO).

[Ipennaraemeiii B mporpamMMe 1mo (Qu3uke MepedeHb JTa0OpaTOPHBIX U MPAKTUYECKUX PadOT
SIBJIICTCS. PEKOMEHIOBAaHHBIM, YUUTENb JIETAeT BBIOOP MPOBEACHHS JIA0OPATOPHBIX padOT U OTBITOB C
y4€TOM MHIUBUYaTbHBIX 0COOCHHOCTEH 00YyJarOIINUXCSl.

B mporpamme mo ¢uszmke Kaxkaoro kKiacca mpejiaraeTcs pe3epB BPEMEHH, OTBOJUMBIA Ha
BapUATHBHYID YacTh MPOrPAMMBI, COACp)KAHUE KOTOpoi  QopMHpyeTCsl  YYaCTHHKAMH
oOpasoBaTensHOro mporecca. Jlobas pabodas mporpamma JOJDKHA MOJHOCTHIO BKJIIOYATh B ceOs
CoJIep>KaHue TaHHOM MPOrpaMMBbl IO (hHU3HKE.



COJEP)KAHUE OBYYEHUA

10 KJTACC Pa3zgea 1. HayuHblii MeTO/X IO3HAHUS IPUPOABI

Om3uka — (yHIaMEHTalnbHas Hayka O mpuponae. HaydHblii MeTOJ TMO3HAHUS M METOJBI
UCCIIeIOBaHMS (PU3NICCKUX SBICHUH.

OKCIIepUMEHT U Teopus B Ipoliecce Mo3HaHMs npupozibl. HabmroneHue u SKCHEpUMEHT B
buzuke.

Crioco0b1 M3MepeHus (U3NYECKUX BEIMYMH (aHAJOroBble W LM(POBBIE H3MEPHUTEIbHBIC
pUOOPHI, KOMITBIOTEPHBIEC JATYMKOBBIE CUCTEMBI).

[Torpemnoctu n3Mepenuil pusnueckux BeJInYUH (a0COIIOTHAS U OTHOCUTEIIbHAS).

MonenupoBanue (U3NYECKUX SBICHUH M TPOLECCOB (MaTepHalibHAs TOYKa, aOCOJIIOTHO
TBEPIOE TEJI0, UI€ATTbHAS KUJKOCTh, UACAIbHBIN I'a3, TOUCUHBIHN 3apsi).
I'nnore3a. ®u3nueckuil 3aK0H, IPAHULIBI €r0 IPUMEHUMOCTH. Pu3ndecKas TEOpHUsL.

Pormp m mecto ¢u3uku B (HOpPMUPOBAHMHM COBPEMEHHOW HAy4YHOH KapTHHBI MHpa, B
MIPAKTUYECKOU EATEIbHOCTH JIFOJIEH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomuvl, NPAKMUKYM

M3mepeHne CHITbl TOKA M HANIPSDKEHUS B IIEMTH OCTOSIHHOTO TOKA MPU MOMOIIH aHAJIOTOBBIX U
U(POBBIX H3MEPUTEILHBIX TPHOOPOB.

3nakoMcTBO ¢ mudpoBoil nmaboparopueir mo ¢usmke. [Ipumepsr u3MepeHHs (QHU3NUECKUX
BEJIMYMH MPH OMOIIA KOMITBIOTEPHBIX TaTYUKOB.

Paznea 2. Mexanuka Tema 1.
Kunemamuxa

Mexannueckoe 1BukeHrue. OTHOCUTEIbHOCTh MEXaHUUYECKOTO IBHKeHus. Cuctema oTcuéra.

[Tpsimas 1 oOpaTHas 3a1a4l MEXaHUKH.

Paguyc-BekTop MaTepuanbHOM TOYKHM, €ro NPOEKUHWH Ha OCH CHCTEMbl KOOpJUHAT.
Tpaexropus.

[Tepememnienre, CKOpOCTh (CpedHssI CKOPOCTb, MIHOBEHHas CKOpPOCTb) U YCKOpEHHE
MaTEpHUaIbHOW TOYKH, MX IPOEKIMH HAa OCU CUCTEMBI KoopauHaT. CIOXEHHE NEpEeMEIICHUN U
CJIO)KEHUE CKOPOCTEM.

PaBHOMEpDHOE M PpPaBHOYCKOPEHHOE MPSMOJMHENHOE IBUKEHHE. 3aBUCUMOCTb KOOPJAMHAT,
CKOPOCTH, YCKOPEHHS U IyTH MaTepUaIbHOM TOUKU OT BPEMEHH, U UX TpapUKH.

CBobosHoe majgeHue. YCKOpeHHe CBOOOIHOTrO mMajeHus. J[BukeHue Tena, OPOLIEHHOTO IO
YyIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOpPJIMHAT, CKOPOCTH M YCKOPEHHMS MaTepHUaIbHOW TOYKU OT
BPEMEHHU, U UX rpauKu.

KpuBonuneiinoe nBuxeHue. [[BrkeHne MaTepraibHON TOUKHU MO OKPYKHOCTH.
VYrinoBas u JuHeiHas ckopocTh. Ilepmon u uactora obpamienus. lLleHTpocTpemuTenbHOe
(HOpMalibHOE), KacaTellbHOE (TaHIeHIIMAIbHOE) U MOJHOE YCKOPEHUE MaTepHaIbHOM TOUKH.

TexHnyeckue ycTpoHCTBAa M TEXHOJOTMYECKHE IPOLECCHI: CIIUJOMETpP, IBUKEHHE CHApPSIOB,

LEMHbIE, IecTepEHYAThIC M pEMEHHBIE TIepe1adt, CKOPOCTHBIE JIU(THI.

Jlemoncmpayuu
Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHK JBUKCHUSI.

CnoocoObl UCCIIENOBAHUS IBUKCHUN.

Wnmroctpanus npeaenbHoro nepexoaa u u3MepeHrue MrHOBEHHON CKOPOCTH.



[IpeoOpazoBanme NBHKEHUI C UCTIOIB30BAHINEM MEXaHH3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM MIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOTO MO YTIIOM K TOPU30HTY U TOPU3OHTAIBHO.

Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoOil CKOPOCTH B PEAYKTOPE.

CpaBHeHHEe TyTeH, TPACKTOPHUI, CKOPOCTEH IBMIKEHHUS OJHOTO M TOrO K€ Tella B Pa3HbIX
CUCTEMAax OTCYETA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul, NPAKMUKYM

W3ydeHne HepaBHOMEPHOTO JBUKCHHSI C I[EJIbIO OMPEICIICHISI MTHOBEHHON CKOPOCTH.

H3mepeHnue yCKOpPEHHs MPHU MPSIMOJIMHEHHOM PaBHOYCKOPCHHOM JBW)KEHUHM MO HAKJIOHHOH
TUTOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHUU.

W3mepeHune ycKOpeHHUs CBOOOMHOTO TaacHHS (PEKOMEHIOBAHO WCIOIb30BaHUE MH(PPOBOIA
naboparopun).

W3yuenune ABWKEHHs Tela, OPOLICHHOTO TOPHU30HTAIBHO. [IpoBepka THIOTE3bl O MPSMOMN
MPONOPIIMOHAILHON 3aBUCMOCTH MEXTY JaIbHOCTHIO MOJIETA M HAYAIBHOW CKOPOCTBIO Tela.

W3ydyeHne TBUKCHHSI TeJIa 110 OKPYKHOCTH C IMIOCTOSIHHOM 110 MOJTYJTIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TTEPHOAA 00paLIeHNsI KOHMYECKOTO MasiTHUKA OT €T0 IMapaMeTpOB.

Tema 2. /lunamuxa

IlepBbiii 3akoH HprotoHa. MHepumanbHble cucTembl OTcuéra. lIpMHIMI OTHOCUTENBHOCTH
lNanunes. HemnepunanbHblie cUCTEMbI OTCUETa (ONpeAeIeHUE, IPUMEDPHI).

Macca tena. Cuina. [IpuHnun cynepno3unuu cui.

Bropoii 3akoH HeroTOHA 17151 MaTepUAIBHON TOYKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb I'PAaBUTALIMOHHON 1 MHEPTHOW MacCBhl.

Cuna 1spKecTu. 3aBUCUMOCTD YCKOPEHHUSI CBOOOAHOTO NaJICHUS OT BBICOTHI HaJl TIOBEPXHOCTHIO
IUTAaHETHI M OT reorpaduueckoil MMUpoThl. J[BUKeHHe HEOECHBIX TNl M UX CITyTHUKOB. 3aKOHbI
Kemuepa. IlepBast kocMuueckast CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBIHXyIerocs ¢ yCKOpeHUEM.

Cuia tpenust. Cyxoe tpenue. Cuma TpeHHs CKOJbXEHUS U cuia TpeHus nokos. Koaddunment
TpeHus. Cuila CONpPOTUBJICHUS NMPHU JBWKEHUH Telda B KUAKOCTU WIM Ta3e, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEIBHOTO JBUKEHHUS.

Hasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHnyeckue yCTpoiiCTBA W TEXHOJOTMYECKHE IPOLECCHl: MNOMUIMITHHUKH, JBUKECHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu
Habnronenne ABMKEHUS TEN B MHEPIHATBHBIX U HEUHEPIIMAIBHBIX CUCTEMAaX OTCUETA.

[IpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX UIWMIMHAPOB WIM IIAPOB pA3HOM MacChl C OJMHAKOBBIM YCKOpPEHHEM
OTHOCHUTEJIbHO HEMHEPLIUAIBHOW CHCTEMBI OTCUETA.

CpaBHeHUE paBHOAECHUCTBYIOLIEH NMPUIIOKEHHBIX K TEIYy CHJI C IIPOM3BEIECHUEM MACCHI Tejla Ha
€ro yCKOPEHHUE B MHEPLIMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BO3HUKAIOIUX B PE3YJIBTATE B3AUMOIEHCTBHUSA TEl.



N3MepeHne macc 1o B3auMOJICUCTBUIO.

HeBecomocTs.

Bec tena nmpu ycKopeHHOM NOIbEME U TIaJICHUH.
[leHTpOOE)KHBIC MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TTOKOS, KaUE€HUS U CKOJIbKCHUSI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul, NPAKMUKYM

W3mepenue paBHOACHCTBYIOIIEH CHUJI TP JBMYKEHUH OpyCKa 110 HAKJIOHHOW TJIOCKOCTH.

[TpoBepka rumnoTe3spl 0 HE3aBUCUMOCTH BpPEMEHU JIBIXKEHUSI OpycKa M0 HAKJIIOHHOM IIOCKOCTH
Ha 33J]JaHHOE PACCTOSIHUE OT €T0 MACCHI.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B MPYXHHE U PE3WHOBOM
oOpasiie, OT ux AedopMaIum.

W3ydeHnue BUKEHHS CUCTEMBI TEJI, CB3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 IETKHil OJI0K.

Wsmepenne kodddummenta TpeHUs MO BEIWYHHE YTIOBOIO KO3 (HUIMEHTa 3aBUCUMOCTU
Frp(N).

HccnenoBanue qBUXKEHHS OpyCKa MO HAKIIOHHOM IJIOCKOCTU C MEPEMEHHBIM KO3 (HULIMEHTOM
TpEHHUSL.

W3yuenne qBMKEHUS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AbGcomotHo TBEpHoe Teno. [locTymatenbHOe M BpallaTeNbHOE JBUKEHHE TBEPIOTO Tena.
MoOMEHT cuiibl OTHOCUTEIBHO oOcu BpamieHus. [liedo cunbl. CriokeHue CHil, TPUIOKEHHBIX K
TBEpAOMY Temy. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TeEA.

YcroitunBoe, HeycToUMBOE, O€3pa3TuYHOe paBHOBECHE.
TexHuueckue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHI: KPOHILUTEWH, CTPOUTENBbHBIN KpaH,
peléryarbie KOHCTPYKLUH.

Jlemoncmpayuu
VYcnoBus paBHOBecus. Buibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM
HccenenoBanue ycaoBUui paBHOBECUS TBEPAOTO TEJIa, UMEIOLLETO OCh BPALCHUS.
KoHcTpynpoBaHye KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

I/I3yquI/Ie yCTOI\/’I‘-II/IBOCTI/I TBépI[Ol"O TCJ1a, UMCIOLICTO IJI0IaAb OIIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke

Nmiynsc MaTtepuanbHON TOYKHM, CHUCTEMBI MaTepuaiabHbIX Touek. LleHTp macc cuctemsl
MaTepuaIbHBIX TOUEK. Teopema o IBIKEHHUH IIEHTPa Macc.

NMnynbc cuiibl 1 M”3BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHUE.

MowmeHT umnysibca MaTepuaibHON TOUKHU. [IpencTraBienne o COXpaHeHUM MOMEHTa MUMITYJIbca
B IIEHTPAJIbHBIX TMOJISIX.

Pabota cunbl Ha MaIoM U Ha KOHEUHOM MepemenieHnu. ['padudeckoe npeacTaBieHne paboTsl
CHUIEI.

MONTHOCTE CHJIBL.



Kunernueckas sHeprus MaTepHaIbHOMN Touku. Teopema 00 M3MEHEHUU
KHUHETUYECKOM SHEPTruU MaTepHaIbHON TOUKH.

IloreHuumanpHple M HENOTEHUMANbHbIE CcwWibl. IloTreHnumansHas sHeprus. [loreHnmanbHas
SHEeprus ynpyro neGOpMHpPOBAHHOW MpykHHbL. [loTeHIManbHas SHEPrus TejJa B OJHOPOIHOM
IrpaBUTaMOHHOM ItoJie. [IoTeHnanbHas SHeprus Tena B paBUTAllMOHHOM I10J1€ OAHOPOAHOIO 11apa
(BHyTpH M BHe 1apa). Bropast kocMuueckasi CKOpoCcTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBs13b pa6OTI)I HCIMOTCHIHUAJIBHBIX CHJI C H3BMCHCHUEM MEXaHUYeCKOM OHCPIrun CUCTCMBbI TCJI.
3akoH COXpPaHCHHA MeXaHHYeCKOM SHEPIHH.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.
VYpaBHenne bepHymn s uAeaNbHONM KUAKOCTHM KakK CIEICTBUE 3aKOHA COXPaHEHUs
MEXaHUYECKON IHEPTUU.

TexHnyeckue ycTpolcTBa U TEXHOJIOIMYECKHUE MPOLIECCHI: IBUKEHUE PAKET, BOJOMET, KONED,
MPYXUHHBINA TUCTOJET, TUPOCKOI, (PUTYPHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE JIBMKEHUE.
N3mMepeHne MOIHOCTH CHUJIBI.
N3menenune sHepruu Tesa npu COBEPIICHUH padOThI.

B3aumnbie IMpCBPalICHHA KHHETHYECKON U HOTGHHH&HBHOﬁ SHGpFI/Iﬁ IIpu JEUCTBUU HaA TEJIO
CHJIBI TSKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue »5HepruM Ipu CBOOOJAHOM NAACHUU. Yuenuueckuil
9KCnepumeHnm, 1a6opamopuvie padomol, NPAKMUKYM
W3mepenune umiynbca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TATH.
CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CUJIBL.
HccenenoBanue COXpaHeHUsI UMITYJIbCa MIPHA YIPYTOM B3aUMOJEHCTBHH.

I/I3MepeHHe KHHETHIECKOU OHEPIUU TCjia 10 TOPMO3HOMY ITYTH.
CpaBHeHI/Ie W3MEHEHMS NOTEeHIINAIbHON OHEPTIHUU MPYKUHBI C pa60T0171 CHUJIbl TPCHUA.

Ornpenenenne padoThl CHIIBI TPEHUS TTPH IBIXKCHHUH TeJa TI0 HAKJIOHHOM TIJIOCKOCTH.

Pasnen 3. Mosekynsipaast pu3nka 1 TepMOIHHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYyJsipHO-KuHeTnuecko teopun (MKT), wux omnbITHOE
obocuoBanue. J{uddysus. bpoyHoBckoe ABmkeHHe. XapakTep IBUKEHHS U B3aUMOICHCTBUS YaCTHII
BelecTBa. Mo/ienu CTPOCHHSI Ta30B, )KHUAKOCTEH 1 TBEPBIX TeNl U O0BSICHEHHE CBOKCTB BELIECTBA HA
OCHOBE ATHX Mojenei. Macca u pazmepsl Mosiekyln (atomoB). KonmudectBo BemiectBa. [locTosiHHAas
ABorazpo.

TennoBoe paBHOBecue. TemriepaTypa u criocoObl e€ m3mepenus. [llkama remmnepatyp Llenbcus.

Mogenb uaeanbHOrO raza B MOJIEKYJISIPHO-KMHETHUECKOM TEOpUHU: YACTUIIBI raza ABUKYTCS
Xa0TUYECKH U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

["a3oBbie 3akoHBI. YpaBHeHHe MenaeneeBa—Kianelipona. AGcomtoTHas TemrepaTypa (IiKaia
temneparyp KensBuna). 3akoH JlampToHa. M3omporiecchl B HIOEAIBHOM Ta3e C IMOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ 'padudeckoe mpeacTaBIeHne U30MPOIIECCOB: U30TEpPMa, U30X0pa, u300apa.



CBA3b MEXIY aBICHUEM M CPEIHEH KMHETUYECKON AHEpPruer MOoCTyNaTebHOrO TEIIOBOrO
JBUKEHHSI MOJIEKYJl MAEaJbHOro raza (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKOW TEOpUU
HJICaTBbHOTO Ta3a).

CBs13b aOCOJIIOTHON TeMIIEpaTypbl TEPMOJUHAMHYECKON CHCTEMBI CO CPEIHEH KMHETUYECKOU
SHEPruel MOCTYINATEIBHOIO TEIJIOBOIO IBUKEHHUS €€ YaCTHUL.

TexHuyeckue ycTpoicTBa U TEXHOJOTHYECKHE MPOIECCh: TEPMOMETP, OapoMeTp, MOJIydeHHe
HAaHOMAaTEpPHAaJIOB.

Jlemoncmpayuu
Mopnenu 1BUKEHUS 4acTUll BEIIECTBA.
Monenb OpOyHOBCKOTO TBUKECHHUS.
Buneoponuk ¢ 3anucbio peabHOro OpOyHOBCKOT'O IBUIKEHUS.
Huddyszus xuakocTeit.
Mogens onbita LlTepHa.
[IpuTsixkeHne MOJIEKyI.
Mopnenu KpUCTaUIMYECKUX PEIIETOK.

Ha6J'IIO,I[€HI/IC H UCCIICAOBAHHUEC U30IIPOICCCOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul, NPAKMUKYM

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHS IPH TEIUIOOOMEHE MEXIY
ropsiuei ¥ XOJOJIHON BOJOM.

W3ydyeHne H30TEPMHUYECKOTO Tporecca (PEKOMEHIOBAHO HCIONb30BaHME LU(pOBOH
1ab0paTOPUH).

Wzydyenne wu3oxopHoro rmpouecca. W3yueHue

n300apHOTO MmpoIecca.

[TpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennosvie mamunoi

Tepmoaunamuueckass (TZl) cucrema. 3ajaHue BHEIIHUX YCIOBUH ISl TEPMOJAMHAMUYECKOU
cucteMbl. BHemmHue M BHyTpeHHHE mnapaMmerpbl. [lapameTrpbl TepMOIMHAMUYECKOW CHUCTEMBI KaK
CpelHME 3HAYECHUS BEJIMYHH, OMMCHIBAIOIINX €€ COCTOSSHUE Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe nHawano tepmonnHamuku. CaMomnpou3BOJIbHAsl pellakcalys TePMOJAMHAMUYECKOU
CUCTEMBI K TEIJIOBOMY PAaBHOBECHUIO.

Mopenp uaeanbHOro ra3a B TEpMOJAMHAMUKE — CUCTEMa YpaBHEHUI: ypaBHeHHEe MeHnaeneeBa—
Knaneiipona u BblpakeHHe ISl BHYTPEHHEH SHEpPruu. YCJIOBUS NPUMEHHMMOCTH STOM MOJAEIU:
HU3Kas KOHIIEHTPALIUS YaCTHULl, BHICOKUE TEMIIEPATYPHI.

Bripaxkenue i1 BHyTpEHHEN SHEPTUH OJHOATOMHOI'O MJEAIBHOTO Iasa.

KBazucrarnueckue 1 HECTATUUECKUE MPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beraucienue paboTel o rpaduky mporecca Ha pV-
TUuarpaMme.

Temonepenada kak cnocod M3MEHEHUs] BHYTPEHHEH YHEPTHH TePMOJIUHAMUYECKONW CHCTEMBI
6e3 coBepiieHus paboTel. KOHBEKIIMS, TETIOMPOBOIHOCTD, U3TyUEHUE.

KonuuectBo temnotsl. TermnoéMkocTs Tena. YaenbHas U MOJsipHasl TEINIOEMKOCTH BELIECTBA.
VYpaBHenue Maiiepa. YaenbHas TeIUIOTa CropaHusi ToriMBa. Pacd€r konudecTBa TEIJIOTHI MPHU
tertonepenaye. [lonstue 06 agnabaTHoM mporiecce.
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[TepBbIii 3akOH TepMOIMHAMHKU. BHyTpeHHss1 sHeprusa. KommdecTBo TemaoTsl U paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTruu TePMOAMHAMUYECKON CUCTEMBI.

BTopoii 3akoH TepMOAMHAMUKH JJIsI PAaBHOBECHBIX MPOIIECCOB: Yepe3 3aJaHHOE PABHOBECHOE
COCTOSIHME TEPMOJAMHAMHYECKON CHUCTEMBI TPOXOAWT €IAMHCTBEHHAs anuadara. AOCONOTHAS
TeMIiepaTypa.

Btopoit 3akoH TepMOAMHAMUKM /Jii HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO MEpeaaTh
TEIUIOTY OT 0OoJjee XOJOJHOrO Tena K Oornee Harpetomy ©Oe3 kommeHcaruu (Kmaysuyc).
HeoOpaTuMocTh IpUPOTHBIX MPOIECCOB.

[Tpunimne! aeiictBus TenaoBbix MammuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [ukn Kapho.

DKOJIOTUYECKHE aCIEeKThl HCIOJB30BaHUS TEIUIOBBIX JABUTaresieil. TemoBoe 3arps3HeHHE
OKpYKarOILEH Cpeibl.

TexHuyeckue yCTpOWCTBA H TEXHOJIOTHYECKHE IOPOLECCHl:  XOJIOAWIBHUK,
KOHUIIMOHED, AU3EIbHBIN 1 KapOIOpaTOPHBIN ABUraTeNIN, TapoBasi TypOUHA, OTy4eHUE
CBEPXHHU3KHUX TEMIIEPATyp, YTHIM3AIUS «TETUIOBBIX» OTXOJI0B C UCIOJb30BAaHUEM TEIUIOBOI'O HACOCA,
yTUIU3aluusg OHOOPraHMYECKOTO TOILIMBA JIJIs BBIPA0OTKH «TETIOBOI U 3JIEKTPOIHEPTHH.

Jlemoncmpayuu
W3menenune TemmepaTypsl py auadaTHYECKOM PaCIIuPEHUH.
Boznymninoe orauso.
CpaBHeHHE YIeTbHBIX TEIIIOEMKOCTEH BEIIECTB.
CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.
UccnenoBanue agnabaTHOTO Mporiecca.
KoMnbrorepHble MOJENH TETUIOBBIX JBUTATENEH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKym
N3mepenue yaenbHOM TeIIOEMKOCTH.
HccnenoBanue nporecca OCTbIBAaHUS BELIECTBA.
HccnenoBanue aanabaTHoro mporecca.

N3yuenne B3aMMOCBSI3M DHEPTUU MEKMOJICKYJIIPHOTO B3aMMOJICUCTBHUS U TeMIIEpaTyphl
KUIEHUS KUJIKOCTEN.

Tema 3. Azpezamnvie cocmoanusn eeuwjecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u KoHAeHcanus. lVcmapeHue ©  KuneHuWe. YJenbHas  TeIioTa
napooOpa3zoBaHusl.

Hacpimiennsie 1 HeHachIeHHBIE TIapbl. KadecTBeHHAss 3aBUCMMOCTD TIJIOTHOCTU W JTaBJICHHS
HACBHIIIEHHOTO TMapa OT TEeMIEpaTyphl, WX HE3aBUCUMOCTh OT 00BEMA HACHIIIIECHHOTO Tapa.
3aBUCUMOCTD TEMITEPATYPhI KATICHHSI OT JaBJICHUS B KUIKOCTH.

BnaxHocTs Bo3ayxa. AGCONIOTHAS U OTHOCUTETBHAS BIaXKHOCTb.

TBépmoe temo. Kpucrammuyeckue u amopdHbIe Telda. AHHM30TPOINHUS CBONCTB KPUCTAIIOB.
[TnaBnenue u KpuctauM3anus. Y aenbHas TeroTa miasienus. Cyonumanus.

Hedopmaruu tBEpOTO Tena. Pactshkenue u cxarue. Casur. Moayns IOnra. [penen ynpyrux
nedopmariuii.

TemoBoe pacmMpeHUe >KUIKOCTEH W TBEPABIX Tell, 00BEMHOE WM JMHEHHOE pacIIupeHHe.
AHTapMOHU3M TETUIOBBIX KOJIEOAHMI YaCTHUI[ BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHUS Tel
(Ha KAYECTBEHHOM YpPOBHE).
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[IpeoOpazoBanue sHEpruM B (ha30BBIX MEPEXOIaAX.

YpaBHEHHE TEIJIOBOTO OaaHca.

IToBepxHOCTHOE HaTsokenue.  Kooaddumumenr MOBEPXHOCTHOTO
HarspkeHus. Kanmwsspaele siBiieHus. JlaBieHne noa HCKpUBIEHHON OBEPXHOCTBIO )KUIKOCTH.
®opwmyna Jlamnnaca.

TexHuueckue yCTpOMCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: KUJIKHE KPUCTAILIbI, COBPEMEHHbIE
Marepuabl.

Jlemoncmpayuu
TemnnoBoe pacimpeHue.
CBolicTBa HACHIIIICHHBIX MTAPOB.
Kunenune. Kunenue npu NoHM>XEHHOM JIaBJICHUH.
V3mepeHune CHIThl TOBEPXHOCTHOTO HATSKCHUS.
ONBITH ¢ MBUIbHBIMH IUIEHKAMM.
CMauuBaHue.
Kanumisipasie ssBIeHUS.
Moenu HEHbIOTOHOBCKOM JKHUIKOCTH.
Crioco0bl M3MEpEHUs BIKHOCTH.
HccnenoBanue HarpeBaHMs M TUIABJICHHUS] KPUCTAUTMYECKOTO BEIIECTBA.
Buner nedopmarmii.
Hab6nronenue Manbix aedopMarmii.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM
N3y4yeHne 3aKkOHOMEPHOCTEN UCTIAPEHMSI JKUIKOCTEH.
M3mepeHue yAeabHOM TEII0ThI IIJIaBICHUS JIbJA.
M3yueHne CBOMCTB HACBHIICHHBIX TApPOB.
N3mepenue abCOMOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA Macchl IapoB B MOMEIEHUH
N3mepenne ko3 @uirieHTa HOBEpXHOCTHOTO HATSKEHUS.

N3mepenune moayns FOHra.
HccnenoBanue 3aBUCUMOCTH JieopMallMd PE3MHOBOIO o0Opas3lia OT HPUIIOKEHHOW K HeMmy
CHJIBI.

Pazjen 4. DaekTpoanHaMunka
Tema 1. dnexmpuueckoe none
OnekTpu3anusi Tel U €€ NPOSABICHMS. OJJEKTPUYECKUU 3apsa. [[Ba Buaa 3IEKTpUUYECKHX
3apsnoB. [IpoBOAHNKY, TUANEKTPUKH U TIOTYTIPOBOTHUKH.
DOneMeHTapHBIN MEKTPUUIECKUH 3apsil. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.
B3anmoneiicteue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa.

Onexkrpuueckoe nojie. Ero aelicTBrue Ha 37€KTPUUECKUE 3apSbL.

HanpsokéHHocTs  anekTpudeckoro mnoisis.  [IpoOubiit  3apsa.  Jluaum — HanpspkEHHOCTH
3JIEKTPUUECKOro nojst. OQHOPOAHOE HNEKTPHUECKOE TIOJIE.

IToTeHManbHOCTH 3JEKTPOCTATHYECKOTO nonst. PasHocTh ITOTEHIINAJIOB 1
HanpspkeHue. [lorennuanbHas 3Heprus 3apsaa B 3J1€KTpocTaTuieckoM nose. [lorennnan
NEKTPOCTATUYECKOTO MOJIs. CBsA3b HAIPSDKEHHOCTH ITOJI M Pa3HOCTH MOTEHIUAJIOB Ui
3JIEKTPOCTATHYECKOTO noyiigs (Kak  OJHOPOJHOIO, TAK ¥ HEOJHOPOJHOTIO).
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[TpuHIMTT CyneprO3UIINU DIEKTPUUECKUX TTOJICH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOU cdepsl. Ilome paBHOMEpHO
3apsHKEHHOTO 1Mo 00beMy mapa. [lone paBHOMEpHO 3apsKeHHOW O€CKOHEYHOH MII0CKOCTH. KapTHHBI
JINHUM HAIPS)KEHHOCTH 3TUX MOJIEW U 3KBUMOTEHIUAIIBHBIX TOBEPXHOCTEM.

HpOBO,Z[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIO0JIC. VcaoBue PpaBHOBECHUA 3apAa0B.
I[I/ISJ'IGKTpI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC. I[I/IBJ'IGKTpI/I‘ICCKaﬂ IMPOHUIACMOCTDb BCIICCTBA.

Konnencarop. DnekTpoéMKOCTh KOHIEHCATOPa. DIEKTPOEMKOCTh TNIOCKOTO KOHICHCATOPA.
[MTapannensHoE coeAMHEHUE KOHICHCATOPOB. [lociienoBaTenbHOE COeAMHEHUE KOHICHCATOPOB.
DHeprus 3apsHKEHHOT0 KOH/ICHCATOPA.

JIBr>KeHUE 3apsKEHHOW YaCTULIBI B OJJHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOIL, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3allUTa, 3a3€MIIEHUE 3JIEKTPOIPUOOPOB, KOHAEHCATOpbI, reHepaTtop Ban ne
I'paada.

Jlemoncmpayuu
VYCeTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.
DIEKTPUYECKOE MOJIE 3apAyKEHHBIX IIAPUKOB.
DJEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.
Mogens 3nekTpoctaTuueckoro reueparopa (Ban ae I'paada).
IIpOBOTHHUKY B JIEKTPUYECKOM II0JIE.
DneKTpocTaTHIECKasl 3allnTa.

YCTpoUCTBO U IEHCTBHE KOHIEHCATOPA IOCTOSSHHOM U IEPEMEHHONW EMKOCTH.
3aBUCUMOCTb NIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IJIOMIAAU IUIACTHH, PACCTOSHHS
MEX1y HUMH U JUDJIEKTPUYECKON IPOHUIIAEMOCTH.

OHeprus >3JIEKTPUUYECKOTO IMOJI 3apsHKEHHOrO KOHJEHcaTropa.  3apsaka Hu
paspsiika KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM

Onenka cu1 B3aMMOJEICTBHS, 3apSKEHHBIX TEIL.

HabGmonenne npeBpalieHusi SHEPruu 3apsLDKEHHOTO KOHJIEHCATOpa B JHEPTUI0 U3IIyYEHHUS
CBETOAMO/1A.

N3yuenune mpoTekaHus TOKa B LIETH, COIEPKAIICH KOHACHCATOP.
Pacnipenenenue pasHOCTH MOTEHIMAIOB (HANPSDKEHHS) MPU TMOCIEIOBATEIFHOM COCIMHEHHUH
KOHJICHCATOPOB.

HccnenoBanue paspsiia KOHAEHCATOPA Yepe3 Pe3UCTop.

Tema 2. Ilocmoannwlit IneKmpuyecKuii mokK

Cuna Toka. [TocTosHHBIN TOK.

VYcnoBus CylecTBOBaHUS MTOCTOSTHHOTO 3JIEKTPUUYECKOTO TOKa. VICTOUHHUKY TOKaA.
Hanpsoxenne U u D/1C &.

3akon Oma 1S yJacTKa Lenu.

DIIEKTPUUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh CONPOTUBIIEHUSI OJHOPOIHOTO ITPOBOJIHUKA OT
€ro JUTMHBI U TUIOMIAN TIOTIEPEYHOTO CEUCHHS. Y IeTTbHOE COMMPOTUBIICHUE BEIISCTRA.

[TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COEAWHEHHE IPOBOJHHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTpHuecKkux nenei. [Ipasuna Kupxrooga.

Pabota snektpuueckoro Toka. 3akoH Jxoyns—JIenna.
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MontHOCTb SJICKTPHUYCCKOT'O TOKA. TenmoBas MOIMHOCTD, BhIACTIACMAad Ha PE3UCTOPE.

OJIC u BHyTpeHHEE COINPOTHBJICHUE MCTOYHUKA TOKA. 3akoH OMa JUisl MOJTHOM (3aMKHYTOM)
JJIEKTPUYECKON Lenu. MomHoOCTh UCTOYHMKA TOKAa. Koporkoe 3ambikanue. KoHaeHcaTtop B Lienu
IIOCTOSIHHOT'O TOKa.

TexHuyeckue ycTpoucTBa M TEXHOJOTHYECKHE IPOIIECCHl: aMIepMETp, BOJIBTMETP, PEOCTar,
CUETYHK IIEKTPUUECKON IHEPTHH.

Jlemoncmpayuu

N3mepennie cuiibl TOKa U HAMPSHKEHUSL.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAMPSDKEHUS IS pE3UCTOpPA, JIAMITbl HAKaIUBaAHUS
M CBETOIHO/A.

3aBHCHMOCTD COIIPOTUBJICHHUA NUIMHAPHUYCCKUX IIPOBOAHMKOB OT OJIMHBI, IIJIOHIaAA
IIOIEPCUYHOI0 CCUCHUA U MaTCpUaJIa.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA OT COIIPOTUBJICHUA ITPH ITOCTOSIHHOM HAITPSKCHHUH.

[Tpsimoe usmepenune OJIC. KopoTkoe 3amblKkaHME TajJbBaHUYECKOIO 3JIEMEHTa U OLEHKa
BHYTPEHHETO COIIPOTUBIICHUS.

Cnoco0ObI coeTMHEHUST UCTOYHUKOB Toka, DJIC OGaTapeid.
HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJIIOCAMU MCTOYHUKA TOKA OT CHIIBI TOKa B
LIEMH.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul, npaxmuxym VccnenoBanue
CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

W3mepenue yaeabHOro CONpOTUBIECHHS TPOBOIHUKOB.

I/ICCJ'IGI[OBaHI/Ie 3aBUCHUMOCTH CUJIbI TOKA OT HAIMMPSXKCHUA IJI JIaMITbl HAKAJIMBAHUA.
VYBenuueHue npeena u3MepeHus amrnepMmeTpa (BoJIbTMETPA).

N3mepenune D/IC v BHYTpEHHETO CONPOTUBIICHUSI UCTOYHUKA TOKA.

Uccnenoanne 3aBucuMoctd DJ[C rambBaHUYECKOro 3JIEMEHTa OT BPEMEHU NpPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue Pa3HOCTU MOTCHOUAJIOB MCKAY IIOJIOCAaMU HCTOYHUKA TOKa OT CHJIbBI TOKAa B
IOCIIN.

Tema 3. Toxu ¢ paznuunwix cpeoax

DneKTpuYecKas MPOBOAUMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHASA IIPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTh COIIPOTHUBIICHHS] METAJIIOB OT TeMIlepaTypbl. CBEpXIIPOBOINMOCTb.

DJIEKTpAYECKUI TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonnuku. CoOCTBEHHAs M NMpUMECHasl MPOBOAMMOCTh MOJIYNPOBOAHUKOB. CBolicTBa
p—n-niepexona. [lomynpoBoAHUKOBEIE TPUOOPHI.

DNEKTPUYECKUH TOK B DIIEKTPOJUTAX. OJIEKTPOIUTHYECKAs JUCCOLMALUA. OJEKTPOJIN3.
3axonsl apanes U1 dICKTPOIN3a.

OnexTpuueckuil Tok B ra3ax. CaMOCTOSTENbHBIN U HECAMOCTOATENBHBIN pa3psn. Pasnuunble
THUIIBI CAMOCTOSTEIILHOTO paspsaaa. Monnus. 11nasma.

TexHudeckue yCTporcTBa U NMPAKTHYECKOE IPUMEHEHHUE: ra30pa3psAHbIE JIAMIIbI, dJIEKTPOHHO-
aydeBass TpyOKa, MOJYNPOBOJHUKOBBIE MPHOOPBI: JHOJ, TPaH3UCTOP, (POTOAUOJ, CBETOAUOL,
rajbBaHMKa, paUHUPOBAaHUE MEIM, BBIILIABKA AJTIOMUHMS, SJIEKTPOHHAS MUKPOCKOIIHS.
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Jlemoncmpayuu
3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTB 3JIEKTPOJIUTOB.
3akoHbI 3eKTpoau3a Papazes.
HckpoBoit pa3psg ¥ IPOBOAUMMOCTb BO3yXa.

CpaBHEHHE TIPOBOJUMOCTH METAUIOB W MOJYNPOBOAHUKOB. OIHOCTOPOHHSS
MIPOBOJIUMOCTH JHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, npakmuxym Habnonenue
AEKTPOIIN3A.

I/I3MepeHHe 3apsaaa OOAHOBAJICHTHOI'O MOHA.

HccnenoBanue 3aBUCHUMOCTH CONPOTHUBIIEHUS TEPMOpE3UcCTOpa OT TeMmieparypbl. CHsTHE
BOJIbTAMIIEPHON XapaKTEPUCTUKH TMO/IA.

Pu3nyecKuil MPAKTHKYM

Crioco0b1 m3MepeHust (PU3MUYECKUX BEIWYHH C HCIIOJIB30BAaHHMEM AHAJIOTOBBIX W IH(PPOBBIX
M3MEPUTENIbHBIX PUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CUCTEM. AOCOJIIOTHBIE U OTHOCUTEIIbHBIE
MOTPEUTHOCTH U3MepeHui Ppu3nueckux BennyrH. OTeHKa rpaHuIl TOTPEITHOCTEMH.

[IpoBeneHne KOCBEHHBIX H3MEPEHUi, MCCIEIOBAaHUI 3aBUCHUMOCTEH (DU3MUYECKMX BEIHYUH,
IIPOBEpPKa MPEJIOKEHHBIX Tunore3 (BbIOOp M3 pabOT, OMMCAHHBIX B TEMAaTHYECKHUX pa3Jenax
«YYEeHNYECKHI IKCTIEPUMEHT, 1Ta00paTOPHBIE PabOTHI, TPAKTHKYM).

Me)l(l'[pe}lMeTHble CBSA3HU

N3zyuenne kypca ¢usumku yriayOnénHoro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C Y4ETOM
COJIep KATENBHBIX MEXITPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMHH, TeoTpapuu 1
TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO0008 HAYUHO20 NO3HAHUA:
sBJICHHE, HayuyHbI (akT, rumoresa, ¢u3nMUeckas BeIUYMHA, 3aKOH, Teopus, HaOIIOAEHue,
HKCHEPUMEHT, MOJECIMPOBAHUE, MOJIENb, U3MEPEHUE, MOrPEIIHOCTH U3MEPEHUH, H3MepHUTeIbHbIe
npubopsl, nudposas saboparopusi.

Mamemamuxka: Pemenue cuctembl ypaBHeHui. JluneitHas ¢yHkuus, mapadosa, rumnepoona,
ux rpaduku u cBoiictBa. TpuroHomerpuueckne (QYyHKIMH: CHHYC, KOCHHYC, TaHTE€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPHUIECKOE TOKJIECTBO. BEKTOPHI M MX MPOEKIIUN Ha OCH KOOPAMHAT, CIIOKEHHE
BEKTOPOB.

Buonozua: mexanuyeckoe IBI)KEHHE B KHUBOW mpupone, auddysus, ocMoc, TemiooOMeH
KHUBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHHE OKPY’KaIOLIeH Cpenibl, YTHIN3alus OMOOPraHuYeCcKOro
TOIJIMBA JJIs1 BBIPAOOTKM «TEIUIOBOM» M DIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSDKEHHE W
KaIllWUISIPHBIE SIBJICHUS B IPUPOJE, ICKTPUUECKUE SBICHUS B )KUBOM MpHUpoOIE.

Xumun: JTUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB W MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, MOJIydeHHE HaHOMAaTepHajoB, TEIUIOBBIE CBOMCTBAa TBEPABIX TeN, KUAKOCTEH U
ra3oB, )KUJKUE KPUCTAJUIbI, DJIEKTPUUYECKHE CBOMCTBA METAJIOB, AJIEKTPOIUTHYECKAs AUCCOIMALINS,
rajJbBaHMKa, HJIEKTPOHHAsT MUKPOCKOTIHSL.

TI'eocpaghua: BnaxxHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE ABWKEHUHA C HUCIOJIB30BAaHUEM MEXaHH3MOB, Y4ET CyXOro u
KHJIKOTO TPEHHsI B TEXHHMKE, CTATHUECKHE KOHCTPYKIUM (KPOHIITEHH, pelleT4yaTbie KOHCTPYKIUH),
UCTOJb30BAHNUE 3aKOHOB COXPAHEHHS MEXaHMKH B TEXHUKE (TUPOCKOI, BOAOMET U JIpyrue),
JBUTaTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOW XOJIONWJIBHUK, KOHIHIIMOHED,
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TEXHOJIOTUU IOJYUYCHHUA COBPEMCHHBIX MAaT€puajioB, B TOM 4YHCJIC HaHOMATCpHalIOB, H
HAHOTCXHOJIOTHUH, JJICKTPOCTATHYCCKas 3aluTa, 3a3€MJICHUC SHCKTpOHpI/I60pOB, ra3zopa3psaaHbIC
JIaMIIbl, ITOJYIIPOBOJHNKOBBIC HpI/I60pBI, rajJbBaHHUKa.

11 KJIACC Pa3zjen 4. DjeKTPpOAUHAMHUKA

Tema 4. Maznummnoe none
BzaumopeiicTBue NOCTOSSHHBIX MAarHUTOB U MPOBOJHUKOB ¢ TOKOM. MaruuTHoe nose. Bektop
MarHuTHOM MHAYKUUU. [[puHIMI CynIeprno3uuy MarHUTHBIX MTOJIEH.

JIuHUM MarHUTHOW UHAYKIUU.

MarauTHoOe 10JIe MPOBOJHUKA C TOKOM (TPSMOTO MPOBOJHUKA, KATYIIKA U KPYrOBOTO BUTKA).
OnbIT Opcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHnua, e€ HampaBieHHEe U MOAYJb. J[BrKeHHE 3apsKEHHOM YacTUIBI B OJHOPOTHOM
MarHuTHOM noJe. Pabota cuisl Jlopenna.

MarnutHoe nosne B Bemectse. PeppoMarHeTUKH, apa- U JUaAMAarHeTUKH.

TexHudeckue yCTpPOMCTBA M TEXHOJIOIMYECKHME IIPOLIECCHI: IPUMEHEHHE ITOCTOSHHBIX
MarHuToB, JJIEKTPOMArHUTOB, TECTEP-MYJbTUMETP, AJIEKTpoaBHUraTesnb SkoOu, yckopuTenu
3JIEMEHTaPHBIX YaCTHII.

Jlemoncmpayuu
KapTuHa nuHUil MHIyKIIUU MarHUTHOTO TOJISI MOJIOCOBOTO U MOJAKOBOOOPAa3HOTO MOCTOSIHHBIX
MarHuTOB.

KapTI/IHa JIMHUA MarduTHOMN WHAYKOWU I10JIS1 AJIMHHOI'O IMPAMOI0 IMPOBOJHHWKA M 3aMKHYTOI'O
KOJIBLICBOI'O MPOBOAHHKA, KATYHIKHU C TOKOM.

B3anmoneicTere 1ByX MPOBOJHUKOB C TOKOM.
Cuta Amriepa.
[erictBue cuibl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.

Ha6J'IIO]1€HI/I€ JABVIKCHUS ITyUKa 3JICKTPOHOB B MArHUTHOM I10JIC.
HpI/IHI_II/Il'I HeﬁCTBHH QJICKTPOU3SMEPUTCIIBHOT'O an60pa MaFHI/ITOZ)JICKTpI/I“IeCKOﬁ CHUCTCMBI.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomul, npaxmuxym VccnenoBanue
MarHUTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (heppOMarHeTUKOB.

HccnenoBanue JeNCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
W3mepenue cunbsl AMiepa.

W3y4eHne 3aBUCUMOCTH CHUJIbI AMIIEPA OT CHUJIBI TOKA.

OnpeneneHrie MarHUTHOW MHAYKIIMHA HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. dnexmpomaznumnan uHOYKYUs

SIBneHne dneKTpOMarHUTHOM wuHAYyKIMU. IloToxk BekTopa MarHuTHOM wuHAyKuuu. JC
MHIYKIUH. 3aKOH JIEKTpoMarHuTHOW mHAykuuu Papanes. Buxpesoe snexrtpuueckoe moiue. Toku
dyxo.

O/1C nHAYKIMH B IPOBOJHUKE, IBHKYIIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

WuayktuBHocTh. Karymka WHAYKTMBHOCTH B IeNM TIOCTOSIHHOIO TOKa. SIBieHwue
camouHaykiuu. IJIC caMOMHAYKIIUH.
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SHGPFI/IH MAarauMTHOI'O ITOJISA KaTyYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.
Texnnueckue yCTpOﬁCTBa U TCXHOJIOTMYCCKHUEC IPOUCCChl: MHAYKOHOHHAA I1€4Yb, COJICHOUMA,
3a1uTa OT 3JICKTPU3alluu TCJI IMPHU ABUKCHUW B MArHUTHOM I10JIC 3emin.

Jlemoncmpayuu
Habmtoienue siBieHus 31€KTPOMarHUTHOM MHYKITUH.
Uccnenosanue 3aBucumoctu 3/1C MHAYKINUN OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO MOTOKA.
IIpaBuno Jlenna.
[Tanenne MarauTa B aIIOMUHUEBON (MEHOW) TpyOe.

SIBneHre caMOMHIYKITUH.
UccnenoBanue 3aBucumoctu DJIC caMOMHAYKIIUK OT CKOPOCTH U3MEHEHHMS CHIIBI TOKA B LICTIH.

Vuenuueckuii sxcnepumenm, nabopamopmwie pabomul, npaxmuxym VccnenoBanne
SIBIICHUS DJIEKTPOMArHUTHOW WHIYKIIHH.

Omnpenenenne WHIYKIIMA BUXPEBOTO MArHUTHOTO TIOJISI.

WccnenoBanue siBICHUS CAMOUHIYKITUH.

COopka MojIeNIH AJICKTPOMAarHUTHOT'O TeHEpaTopa.

Pa3nen 5. Kojieoanust ¥ BOJIHBI
Tema 1. Mexanuueckue Konedbanus

KonebarenpHast cucrema. CBOOOHEIE KOJIEOaHMS.

I"apmonnueckue kosebanus. Kunemarndeckoe U TUHAMHUYECKOE OMHMCAaHUE. DHEPTreTHUYECKOoe
omucaHue (3aKOH COXPAaHCHHS MEXaHMYECKOW »JHEpruu). BBIBOJA JUHAMHUYECKOTO OIMHCAHUS
FapMOHHYECKHUX KOJIeOaHUI U3 X DPHEPTeTUUECKOTO M KHHEMATUYECKOTO OMMCAHUSI.

Amvmutyna u Qasza kosneOanuil. CBSI3b aMIUIUTYIbl KOJEOAHUN WCXOAHOW BEIUYUHBI C
aMIUTUTYy1aMU KosieOaHuil €€ CKOPOCTH M YCKOPEHUS.

Ilepuon u uactora koneOanuil. Ileprox manbix CBOOOAHBIX KOJIEOAHMII MaTeMaTHYECKOTO
MasTHHKA. [lepros1 cBOOOIHBIX KOJIe0aHUN TTPYKUHHOTO MAasITHHUKA.

[Tonste o 3aryxammux koiebaHusx. BwiHykneHHbIe KoneOanus. Pesonanc. Pe3onancHas
KpuBas. BnusHue 3aTyxaHus Ha BUJl pe30HAHCHOW KpUBOIl. ABTOKOIEOaHUSI.

TexHu4eckue yCTpPONMCTBA U TEXHOJOTHYECKHE TMPOIECChl: METPOHOM, 4Yachl, KadyelH,
MY3bIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu
3amnuch K0aedaTeIbHOro ABMKEHUS.
Habnronenne He3aBUCHMOCTH TePHO/ia MaJIbIX KOJIeOaHUH rpy3a Ha HUTHU OT aMILIATYIbL.
WccnenoBanue 3aTyxarwmux KoeOaHWA UM 3aBUCUMOCTH TIEPHOJIa CBOOOTHBIX KOJICOAHHH OT
COTIPOTHBIICHUS.

HccnenoBanne KoinebaHuWi TIpy3a Ha MAcCUBHOW TMpYKHHE C LENb0  (HOPMUPOBAHUA
NpeJCTaBIeHUN 00 HIeaIbHOW MOJIENU MPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NpHU KoeOaHUIX Irpy3a Ha MpYyKUHE.
HccnenoBanue BEIHYXICHHBIX KOJIEOaHUH.

Hab6nronenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, NPAKMUKYM
W3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSIHOTO U IPYKMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB ABMKCHUS TEJA B X0JI€ KOJICOAHH Ha YIIPYTrOM MOABECE.
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W3y4yeHne NBUKCHHSI HUTSHOTO MAsITHHUKA.
[TpeoOpa3zoBaHue F3HEPTUU B IPYKUHHOM MAasTHUKE.

HccnenoBanue yObIBaHUS aMILIUTYAbI 3aTyXalOLMX KOJeOaHui.
HccnenoBanne BEIHYXKICHHBIX KOJICOaHUH.

Tema 2. dnexmpomaznummnoie Konedbanus

Konebatenbubiii  koHTYyp. (CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJ€OAaHUS B  UACATHLHOM
kojieOaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYABl 3apsia KOHAEHCATOpa C
aMIUIUTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHECHHsI SHEPTUHU B UICATLHOM KOJeOaTeThbHOM KOHTYPE.

3aryxaroIinye 3JIeKTPOMAarHuTHbIC KoyieOaHus. BeIHYKIEHHBIC AJICKTPOMArHUTHEIC KOJICOAHMUS.

IlepemenHbIN TOK. MOIIIHOCTh MEPEMEHHOIO TOKA. AMIUIMTYJIHOE U JICHCTBYIOIIEE 3HAYCHUE
CHWJIBI TOKA U HAMPSHKEHUS MPU Pa3IndHON (opMe 3aBUCUMOCTH IMEPEMEHHOT0 TOKa OT BPEMEHHU.

CuHycouanbHbIA IEpEMEHHBIN TOK. Pe3ucTop, KOHIEHCAaTop U KaTylllKa MHAYKTUBHOCTH B
L[ENU CUHYCOMJIATbHOTO IEPEMEHHOT0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HampshKeHUH.

Wneanbubiii  Tpancopmarop. IlpomsBomcTBo, mepemada W MOTpeOJICHHE AIEKTPHUUECKOM
SHEPTUH.

OKOJIOTMYECKUE PHUCKH MpPU TMPOU3BOJACTBE 3JIEKTposHepruu. KynbTypa wucnosib3oBaHus
ANEKTPOIHEPTHHU B TOBCEIHEBHOM KU3HH.

TexHu4eckue yCTpONCTBAa U TEXHOJIOTMYECKUE MPOLIECCHI: AIEKTPUUSCKUNA 3BOHOK, T€HEPATOP
[IEPEMEHHOT'0 TOKa, IMHUHU JIEKTporepeay.

Jlemoncmpayuu

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.
3aBUCHUMOCTH YaCTOTHI CBOOOHBIX KOJIEOAHUI OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop He3aTyXaroIMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mozenb 27€KTpPOMarHUTHOTO T€HEPATOpa.

BriHyX1eHHBIE CUHYCOUIATIbHBIE KOJIeOaHusl.

Pe3ucrop, kaTymka HHIYKTUBHOCTU U KOHJIEHCATOP B LIENIHA IEPEMEHHOIO TOKA.

Pe3onanc mpu nocinenoBaTeNbHOM COEIMHEHUM PE3UCTOPA, KATYIIKHM HWHIYKTUBHOCTH U
KOHJIEHCATOopa.

YceTpolcTBO U MPUHLIMIT AeHCTBUS TpaHchopMaTopa. Mojenb JTUHUH

DIIEKTPOINEpPEIayn.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul, npaxmuxym V3yuenne

Tpanchopmaropa.

HccnenoBanne mepeMEHHOTO TOKa Yepe3 TOCIeIOBAaTeIbHO COCOUHEHHBIC KOHIEHCATOp,
KaTyLIKy ¥ PE3UCTOP.

Habmronenne 2mekTpoMarHuTHOTO Pe30HaHCa.

HccnenoBanue pabOTHI HICTOYHUKOB CBETA B IIETTH TEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUNHbBLE OTTHbL

Mexannueckue BOJIHBI, YCJIOBUSA HMX PACHPOCTPAHCHUA. HonepeqHHe H MIPOJOJIBHBIC BOJIHBI.
[Tepuon, ckopocTh pacpoCTpaHEHUs W JUIMHA BOJIHBI. CBOWCTBA MEXaHMYECKHUX BOJIH: OTPaKEHUE,
npesoMiieHrue, HTEPPEPEHITNS U TUPPAKITHUI.
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3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[ITymoBo€ 3arpsi3HEHUE OKPYKAKOLIEH CPEbI.

:‘)J'IGKTpOMaFHI/ITHI)IG BOJIHEL. Y CJIOBHA HN3JIY4YCHUA OJICKTPOMArHWTHBIX BOJIH. Bzanmnas
— —

opuenTauus Bekropos £, B, Vg AIIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJICKTPOMAarHMTHBIX  BOJIH:  OTpPaXEHHWE,  MPEIOMIICHHE,  IOJISpHU3alus,
uHTephepeHns u qudpakims.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpMeHeHe AIeKTPOMAarHUTHBIX BOJH B TEXHHUKE U OBITY.

[TpuHIMIIBI paAMOCBS3U U TEJIEBUACHUS. Pamnonokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAOLIEH cpeibl.

TexHuueckue ycTpoWcTBA U MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paJuonpuéMHUK, TeIEBU30D, aHTeHHA, Tenedon, CBU-neus, ynpTpa3ByKkoBas
JMAarHOCTHKA B TEXHUKE ¥ MEMIIUHE.

Jlemoncmpayuu
OO6pa3zoBaHue 1 paclpoOCTPAaHEHHUE NONEPEYHBIX U MPOJOIbHBIX BOJIH.
Kounebmomieecst Te0 Kak HCTOYHHK 3BYKA.
3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIeOaHHA.
HaOnroneHnue oTpaxeHus U MpeoMIeHU MEXaHUUECKUX BOJIH.
Habmonenue natepdepeHnny 1 Tuppakind MEXaHUYECKIX BOJIH.
AKYyCTHYECKUI PE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro IPpUMEHEHHE.

HabGmronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0M U 4YaCTOTOM KOJeOaHMiA.

HccnenoBanue CBOMCTB AIIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIIEHUE, MOJSpU3aLINS,
nudpakuus, tHTephepeHIusl.

OGHapy>keHrue HHPPAKPACHOTO U YIHTPAPHOIETOBOTO U3TyUESHUM.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomuwl, npakmuxym V3yuenue
[IapaMeTPOB 3BYKOBOW BOJIHBI.

I/I3yquI/Ie pacnnpoCTpaHCHUA 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa
IIpssMonMHEHOE pacIIpOCTpaHEHNE CBETA B OAHOPOAHOM cpeze. JIyd cBera.

ToueuHblii HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui B MIIOCKOM 3€pKaje.
Cdepuueckue 3epkana.

[Tpenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCONIOTHBIM MOKa3aTeNb MPEIOMIICHHS.
OTHOocHTENBbHBIN MOKa3aTenb npeaomieHus. [[oCTOAHCTBO 4YacTOTBHI CBETA M COOTHOIIEHUE JJIUH
BOJIH I[IPH NIEPEXO0/I€ MOHOXPOMATHUECKOI0 CBETa Yepe3 TpaHuIly pas3zesia IByX ONTHYECKUX CPE/.

Xon nyuelt B npusme. ucnepcus csera. CliokHBIH cocTaB Oenoro ceera. L[Ber.

ITontHOE BHYTpeHHEE OoTpakeHue. IIpenenbHbIi yros NoIHOro BHYTPEHHETO OTPaKEHHUS.

Cobupatoiue 1 paccenBaromye JMH3bL. ToHKast TuH3a. @OKYCHOE pacCTOSTHUE U ONTHYECKAs
CWJla TOHKOH JIUH3BI. 3aBUCUMOCTh (DOKYCHOTO  PACCTOSHUS TOHKOW cheprudecKoit
JIMH3BI OT €€ FEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeNsl IPEIOMIICHUS.

dopMysa TOHKOM JIMH3BL. Y BETUYEHHUE, 1aBAEMOE JINH30M.

19



Xoa myya, MPOLIEAIIEro JUH3Y MO/ MPOU3BOILHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOH OCH.
[TocTpoenne N300paKEHUI TOUYKH B OTPE3Ka MPSIMOI B COOMPAIONUX U PACCEUBAIOIINX JTUH3AX H UX
CUCTEMax.

OnTuyeckue HpI/I60pBI. Paspemafomaﬂ cImocoOHOCTE. ['71a3 Kak onTHYeCKas CUCTEMA.

IIpenensl npUMEHUMOCTH N€OMETPUYECKON ONTHUKH.

BonnoBas onrtuka. Matepdepenuus csera. KorepeHTHbIE UCTOYHUKH. Y CIIOBHUS HaOIIOACHUS
MaKCUMYMOB U MHHHMYMOB B MHTEP()EpPEHLMOHHOW KapTHHE OT JBYX KOTCPEHTHBIX MCTOUYHUKOB.
[Tpumeps! KITaCCHUECKUX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpaknuonHas pemérka. YcinoBue HaOMIOACHUS TJIABHBIX MAaKCUMYMOB
MPU NaICHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIHOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpOHCTBA UM TEXHOJIOTMYECKHE IPOLECCHl: OYKM, JIyna, IEpHUCKOIl,
¢doroanmnapar, MUKPOCKOII, MPOEKIIMOHHBIA anmnapaT, MPOCBETIEHHE ONTHUKH, BOJOKOHHAs ONTHKA,
T paKIUOHHAs PEeIETKA.

Jlemoncmpayuu
3aKOHbBI OTpPaKEHUS CBETA.
Hccnenoanue npeaomieHus CBETa.

Ha6J'IIO,I[€HI/IC IMOJIHOT'O BHYTPCHHETO OTPAXKCHUA. Mojenb CBETOBOAA.
HccnenoBanue xoaa CBETOBBIX ITYYKOB 4€pE3 INIOCKOINAPATIICIIbHY O IJNIACTUHY U IIPU3MY.

HccnenoBanue cBONCTB U300paKeHU B JIMH3aX.
Mopaenu MUKPOCKOIIA, TEIECKONa.

Hab6monenue nnrepdepeHimm ceera.
Habmtoienue BETOB TOHKUX MIEHOK.
HaGnronenue nudpakuuu ceera.

N3ydenne quppakiMOHHON peméTKH.
HaGnronenue mudpakiimoOHHOTO CIIEKTPA.
Habmronenue qucniepcuu certa.

HaGnronenue nonspusanuu cBeTa.

HpI/IMeHCHI/IG MOJIAPOU 0B IJId U3YUCHUS MCXaHUYCCKUX HﬁprDKGHPIﬁ.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, npaxmuxym V3mepenue
II0Ka3aTelis MPEeJIOMIICHHs CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (OKYCHOTO pacCTOSHUS OT BeEIlIecTBAa (HAa TpUMEpE KUAKUX
JIH3).

N3mepenne GpoKyCHOTO pacCTOSIHHS PACCEHBAIOIINX JIFH3.

[Tonyyenue n300paXkeHNs B CHCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.
[Tony4yenne n300paKeHHs B CHCTEME U3 IBYX JINH3.

KoHcTpynpoBaHue TEIeCKOMMYECKHX CHCTEM.

Habmonenue nudpaxiyu, nHTEpYEpeHIIny U MOJISpU3aluy CBETa.
W3ydeHne monsipu3anny CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JIUAJICKTPHKA.
N3yuenne naTephepeHny Ja3epHOro U3IyYeHUs Ha BYX MIEIISX.
Hab6nronenue aucnepcum.

Habmionenue u uccrienoBanue quGpakinOHHOTO CIEKTPa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.
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[Tomrydenue ciekTpa U3My4eHus: CBETOMO/1a TIPU MOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3zngen 6. OcHOBBI crIeMAJILHONH TEOPUH OTHOCUTEIBLHOCTH

I'paHnubl TPUMEHUMOCTH KJIacCHMYeCKOW MexaHukH. [locTynarel crnenuanbHOM TeopHH
OTHOCHUTEJIbHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM nHTepBal. [IpeobpazoBanus JlopeHma. Y ciioBue MpUIMHHOCTH.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH Y COKpAILlCHUE JIJINHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChI ¢ 3H€pFH€fI H UMITYJIbCOM pCHHTHBHCTCKOﬁ qaCTUILIbI. 9Hepr1/1${ IIOKOA.
Texundeckue YCTpOﬁCTBa N TCEXHOJOIMYECKHE IIPOLECChI: CIIYTHHUKOBBIC HpI/IéMHI/IKI/I,
YCKOPHUTEIU 3apsS>KCHHBIX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, NPAKMUKYM
Onpenenenre HMMIyJIbCa W HSHEPTrUU PENATUBUCTCKUX vacTuil (mo QoTtorpadusiM TpekoB
3apsKEHHBIX YACTHI] B MArHUTHOM TIOJIE).

Paznen 7. KBanroBasi pusuka
Tema 1. Kopnyckynapno-60o1noeoit oyanusm

PaBHOBecHOE TemioBoe u3NMyueHue (M3IydeHHe aOCOMOTHO YEPHOro Tena). 3aKOH CMEIEeHUs
Buna. I'unoresa Ilnanka o KBaHTax.

@OTOHBI. DHEPTHS U UMITYJIBC (POTOHA.

®otordppexr. Onpiter A.I'. CroneroBa. 3akoHbl (oTtodddexra. YpaBHeHHE DUHIITEHHA IS
doroaddexra. «Kpacunas rpanuna» Gotordpdexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JJaBJIeHHE CBETa Ha aOCOJIOTHO IOIVIONIAIOIIYI0 M aOCOIIOTHO
oTpakarolyto noepxHocts). OnbiTel [1.H. Jlebenena.

BonnoBeie cBoiicTBa yactuil. Bonnasl ne bpoitst. J{nuna BonHs! 1e bpoitis u pazmepst obactu
JIOKaJIM3alMK ABIKYIIeHcs yacTuilbl. KopnyckymsipHo-BosHOBOM ayanu3Mm. Judpakuus 31eKTpOHOB
Ha KpUCTaJUIAX.

Criernduka n3mepenui B Mukpomupe. CooTHomeHus HeompeaenéuHoctei I elizendepra.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CHEKTPOMETpP, (HOTOIIEMEHT,
(hoTOaTUNK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOAHO/I.

Jlemoncmpayuu
®oTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTtoad¢exra.
HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHHUS TTOIYTTPOBOTHUKOB OT OCBEIIEHHOCTH.
Cseroauo.
Conneunas Oarapes.

Vuenuueckuii sxcnepumenm, rabopamopmwie pabomul, npaxmukym VccnenoBanne
dboTopesucropa.

N3mepenne nocrosinHol [lmanka Ha ocHOBe rccnenoBanus Gororddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA qepe3 CBCTOANOLA OT HAIIPAKCHU.

Tema 2. Duszuka amoma
OMBITHI 110 UCCIIEIOBAHMIO CTpOoeHus atoma. [imanerapuast moaens atoma Pesepdopra.

[Toctynatsl bopa. M3nydyenue u noriomeHue (GOTOHOB MPH MEPEX0ie aTOMa ¢ OAHOTO YPOBHS
SHEPTUU Ha JPYTOM.
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Bupel ciektpoB. CrieKTp ypOBHEHW 3HEPTUM aToOMa BOJOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3yuyeHue cera. Jlazep.
TexHudeckue yYCTpOMCTBA M TEXHOJIOTMYECKHME IIPOLECCHI:  CIIEKTPAJIbHBIA  aHAIMU3
(cnexTpockomn), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu
Mopuenb onbiTa Pezepdopaa.
Habntonenne nuHeHyaThIX CIIEKTPOB.

YCTpolCTBO M JIEHWCTBHE CUETYMKA MOHM3UPYIOIMMX dacTull. OmnpeneneHue IIMHBI
BOJIHBI JIA3€PHOTO U3IIYYCHHS.

Vuenuueckuii sxcnepumenm, nabopamopnvie paboml, npaxmuxym Habmronenue

JMHEHYATOro CIeKTpa.

HccnenoBanue CIEKTpa pPa3pe)KEHHOr0 aTOMapHOIO BOAOPOJAa M HM3MEPEHHE ITOCTOSHHOM
PunGepra.

Tema 3. Dusuxka amomMHO20 A0pPa U I1EMEHMAPHBIX YACHULY

Hyxnonnas monens siapa [eiizenOepra—lBanenko. 3apsan siapa. MaccoBoe uucio sjpa.
N3otomsl.

PagnoaktuBHOCT. Aunb(a-pacnan. DJEKTpOHHBIH M MO3UTPOHHBIA Oera-pacman. [‘amma-
U3JIyYEHHUE.

3aKOH paJuMOAaKTUBHOrO pacnaga. PaauoakTtuBHble un30TOmbl B mpupone. CBoiicTBa
HMOHU3UPYIOLIET0 U3Iy4yeHusl. BiusiHue paguoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
EcrectBennslii pon m3myuenus. Jlozumerpusi.

OHeprus cBS3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepuble peakiuu. [lenenue u cunres snep. SAnepHsle peaktopsl. [IpoGnemMsl ynpaisieMoro
TEPMOSAIEPHOTO CUHTE3a. DKOJIOTMUECKNE aCIIEKThl Pa3BUTHUS AAEPHON SHEPIETHKH.

MeTto/1bl perucTpalyy U UCCIIEJOBAHUS SJIEMEHTAPHBIX YaCTHULI.

@yHIaMEHTAIIbHBIE B3aUMOJECICTBHS. bapuonsl, ME30HBI " JIETITOHBI.

[Ipencrasnenne o CtanaapTHoi Mozenu. KBapk-riitooHHast MOJIEb aIpOHOB.

®usuka 3a npenenamu CranpaptHol monenu. TéMHas matepus U TEMHas dHeprus. EquHCTBO

(bu3nueckoil KapTHHBI MUpA.

TexHudeckue yCTpOWCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: JIO3UMETpP, KaMmepa BuibcoHa,
SIIEPHBIN PEaKTOP, TEPMOSTEPHBIN peakTop, aTOMHasi 60MOa, MarHUTOPE30HaHCHAsE TOMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopnwvie pabomul, npaxmuxym WccnenoBanue
TPEKOB YaCTHI] (110 TOTOBBIM (OTOrpadusim).
HccnenoBanne paavoakTUBHOIO (oHAa ¢ HCHOIb30BaHMEM Jo3uMerpa. M3ydeHue
NOTJIOUIeHHs OeTa-yacTHI] ATFOMUHUEM.

Pa3pnen 8. DiieMeHTBI ACTPOHOMUH U ACTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMHUHU. [IpuKIagHOE M MHPOBO33PEHUECKOE 3HAUYEHHE ACTPOHOMUM.
[IpuMeHUMOCTh 3aKOHOB (DU3HKH TSI O0BSICHEHUS TPUPOIBI KOCMHUYECKHUX O0BHEKTOB.

Metoapl  aCTpOHOMHYECKHX  HccleoBaHUH. (COBpEMEHHBIE ONTHYECKHE  TEJIECKOIIbI,
paguoTeNecKoIbl, BHeaTMOC(hepHast aCTPOHOMHUS.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/IbI, TUTAHETHI, UX BUANMOE JaBHxkeHue. ComHeuHas

CHCTEMA.

Connue. Conneunast aktTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.
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3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. /[marpamMma «CHEKTPabHBIA KJIACC — CBETUMOCTBY.
3BE3/1bI IJIaBHOM IOCJIEN0BATEIBbHOCTH. 3aBUCHMOCTh «Macca — CBETHUMOCTb» ISl 3BE3J IJIaBHOU
MOCJIeI0BAaTENIbHOCTH.  BHyTpenHee crpoeHue 3BE34. CoBpeMEHHbIE  NPEICTaBICHUA O
MIPOUCXOKACHUM U 3BOrOLMH COJIHLIA U 3BE3]T. DTallbl )KU3HU 3BE3 L.

Mnineunsiii [Iyte — nama [Mamaktuka. [lonoxxenune u nBuwxenue Conuua B [Mamaktuke. Turbl
rajiakTuk. Paguoranaktuky u kBaszapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa607a. Paz0eranue rajakTuk.
Teopus bonbmoro B3peiBa. PeIukToBoe n3iryd4eHue.

Macmrabnas cTpykrypa Bcemennoil. Meraranaktuka. Hepeménusie
IpOo0JIEMBI ACTPOHOMUH.

Vuenuueckue nabnrooenus

HaOnronenust 3BE€31HOr0 HebGa HEBOOPYKEHHBIM IJIA30M C MCIIOJB30BAaHMEM KOMIIBIOTEPHBIX
NPUIIOKEHUN AJISL ONIpEJeNICHHs! TOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE
co3e3auss CeBepHoro monymapus M spkue 3BE3abl. HaOmogenus B Teneckon JIyHbI, IUIaHET,
TyMaHHOCTEH U 3BE3IHBIX CKOIUICHUH.
Pu3nyecKuil MPAKTHKYM

CnocoObl u3MepeHus (HU3NYECKUX BEIHYMH C HCIOJIb30BAHUEM AaHAJIOTOBBIX M IH(PPOBBIX
M3MEPUTENbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM. AOCONIOTHBIE U OTHOCUTEIIbHBIC
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BeauunH. OIeHKa IPaHuI] MOTPEHIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHHI, HCCIEAOBAaHUN 3aBUCHUMOCTEH (DU3MUECKUX BEITUYHH,
MPOBEpPKa MPEJIOKEHHBIX Tumnore3 (BbIOOp H3 paboOT, OMHCAHHBIX B TEMAaTHYECKHX pa3fenax
«YUYeHUYECKHI IKCIIEPUMEHT, JTa00paTOPHBIC PAOOTHI, IPAKTHKYM) ).

O0o0maroniee noBTOpeHUE

O06o001eHre U cucTeMaTu3alus CoJepKaHusl pasfesioB Kypca «MexaHukay», «MosekymspHas
¢u3nKa 1 TepMOJUHAMUKAY, «DIEKTpoAnHaAMKKa», «Konebanus n BoiaHbD, «OCHOBBI ClIeUAIbHON
TEOPUH OTHOCUTENBHOCTHY, «KBaHTOBas PU3MKa», « DIEMEHTHl aCTPOHOMHHU U aCTPOUIUKI.

Ponb ¢usuku 1 acTpOHOMUU B SKOHOMHUYECKOW, TEXHOJOTUYECKOM, COIIMAIEHON U ATHYECKOU
cdepax IesTeNbHOCTH YeJIOBEKa, pojib U MECTO (PM3UKH U aCTPOHOMHHM B COBPEMEHHOH HayudHOU
KapTUHE  MHpa, 3HAYEHHWE  ONMCATEIbHOW, CHUCTEMATHU3HUPYIOIIeH, OOBSCHUTEIBHON WU
MPOrHOCTUYECKOW (QYHKIUN (QU3NYECKOW TEOpuH, posib (U3HUECKON Teopuun B (QOPMHUPOBAHUU
Mpe/CTaBlIeHU 0 (PU3NUeCcKOl KapTHMHE MHUpa, MECTO (U3MYECKONl KapTHUHBI MUpa B OOILIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MIPEICTABICHHUI O IPUPO/IE.

MexnpeamerHblie CBA3U

N3zyuenne kypca ¢usuku yriayOnéHHoro ypoBHsS B 11 Kiacce ocCyIIecTBISETCS C Y4ETOM
COJIEP>KATENBHBIX MEKITPEIMETHBIX CBS3EH C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Mestcnpeomemnsle NOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20 HNO3ZHAHUA:
SBJICHWE, Hay4YHbIM (akT, rumoresa, ¢Gu3MYEecKas BeIWYWHA, 3aKOH, TeOopHus, HaOIIOACHUE,
OKCIICPUMCHT, MOACIIMPOBAHUC, MOACIIb, U3MCPCHUC, IMOTIPCIIHOCTU HSMepeHHﬁ, U3MEPHUTCIIBHBIC
npubopsl, UdpoBas 1adbopaTopusl.

Mamemamuxka: Pemenue cuctembl ypaBHeHHH. Tpuronomerpuueckue (yHKIMH: CHHYC,
KOCHHYC, TAaHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. BEKTOPBI U UX MPOESKIUH
Ha OCH KOOPJIWHAT, CJIOXEHHe BeKTOpoB. lIpom3BogHble snemMeHTapHBIX (yHkumid. [lpusHaku
MoA00HUs TPEYTOJIBHUKOB, ONPESIICHHUE TUIOIIAIN INTOCKUX GUTYp U 00BEMA Tel.
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Buonozua: >nextpudeckue sBICHHUS B KUBOW MpUpPOE, KonebaTeabHbIE ABMKEHHS B JKUBOU
IIPUPOZE, DSKOJOTMYECKHME PHUCKHM TIpPU IPOU3BOACTBE DIIEKTPOIHEPIUH, 3SJICKTPOMArHUTHOE
3arpsI3HEHUE OKPYKAIOIIEH CPellbl, YIbTPa3BYKOBas IUarHOCTUKA B MEAMLIMHE, ONITUYECKUE SIBICHUS
B JKMBOU MIPUPOJE.

Xumua: CTpoEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKAsi CTPYKTypa TBEPIBIX TEJl, MEXaHU3MBI
00pa30BaHMs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eozpaghua: marHuTHBIE TONIOCAa 3€MJIM, 3aJI€KM MArHUTHBIX pyl, (OTOChEMKA 3eMHOMN
MOBEPXHOCTH, ceiicMorpad.

Texnonocua: TPUMEHEHHE TOCTOSHHBIX MArHUTOB, JJIEKTPOMATHUTOB, AJIEKTPOJBUTATEIh
Slkobu, reHepaTOp TMEPEMEHHOro0 TOKa, MHAYKLIMOHHAs T[e4yb, JIMHUU OJJIEKTpoIepeaad,
ANEKTPOABUraTEeNNb, paaap, paguoNpuUEMHHUK, TeleBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIbTPa3BYKOBasl IUarHOCTUKA B TEXHHUKE, TPOEKLMOHHBIN amnmapar, BOJOKOHHAs ONTHUKA, COJTHEUHAas
Oarapesi, CIIyTHUKOBBIC TPUEMHUKH, SJCPHAs YHEPTeTHKA U SKOJOTHUYECKHUE ACIIEKThI €€ pa3BUTHS.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUs ydeOHOro mnpenmera «@Du3HMKa» JOIDKHBI OTPaXKaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIMIMXCSl PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH
MO3UIMEH JINYHOCTH, CHCTEMON IIEHHOCTHBIX OPHEHTAIMH, TO3WTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOLIUX TPAJULMOHHBIM LIEHHOCTSIM POCCHMCKOro OOLIecTBa, pacUIMpPEHHE >KU3HEHHOIO
OIBITA U OIBITA AEATEIBHOCTU B IIPOLIECCE PEAIM3alMd OCHOBHBIX HAIPaBJICEHUNM BOCIHUTATEIbLHON
JEeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaxaanckoro BoCIHTAHMS:
c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMH 00YYarOIIETroCs: Kak aKTUBHOTO
1 OTBETCTBEHHOTO YJI€HAa POCCUNCKOro OOIIEeCTBA;

MPUHATHE TPAJUIUOHHBIX OOIIEUETIOBEUECKUX TYMAHHUCTHUECKUX U JEMOKPAaTHYECKHX
LIEHHOCTEH;

TOTOBHOCTb BECTU COBMECTHYIO ACATCIIBHOCTh B HHTCPECCAX I'PAXKIAaHCKOTO
O6H.I€CTB8., Y4aCTBOBAThH B CAMOYIIPABJICHHUU B o6pa30BaTean0171 OpraHHu3alunu,
YMCHUC BSaHMOHeﬁCTBOBaTB C CONHMAJIBHBIMHA MHCTUTYyTaMU B COOTBETCTBUU C UX

(by'HKI_II/ISIMI/I N Ha3HAYCHUCM,

TOTOBHOCTH K FyMaHHTapHOﬁ n BOHOHTCpCKOfI ACATCIIBHOCTH,

2) NATPUOTHIECCKOI'O BOCIIUTAHHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKTAHCKOW HISHTUYHOCTH, IMATPUOTH3MA; IIEHHOCTHOE
OTHONIEHUE K TOCYJaPCTBEHHBIM CUMBOJIaM, IOCTHKEHUSIM

POCCUICKHX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIUTAHUA:

C(I)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHUA, ISTHUYCCKOIO IMOBCACHUS, CIIOCOOHOCTH
OLICHUBATL CUTyalluIO U IPUHUMATh OCO3HAHHBIC PCILICHU,
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OPHEHTHPYACh HAa MOPAILHO-HPABCTBEHHBIC HOPMbI M IIEHHOCTH, B TOM YHCIIC B JCSITEIbHOCTH
Y4€HOTO;

OCO3HaHUE JIMYHOTO BKJIaJ[a B IOCTPOCHHE YCTOMYMBOTO Oy IyIIero;
4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

DCTETUYECKOE OTHOLIEHHE K MHPY, BKIIOYas ICTETUKY HAyYHOI'O TBOPYECTBA, IPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy/10BOro BOCIIATAHMSA:

UHTEpEC K pa3InuHbIM cepam npodecCuOHATBHON NesTeTbHOCTH, B TOM YHCIE CBS3aHHBIM C
¢U3MKOM M TEXHUKOHM, yMEHHE COBepLIaTb OCO3HAaHHBIA BBIOOpP Oynymeidl mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IIJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO M camMooOpa3oBaHWI0 B obOnacTu (hU3MKK Ha
MPOTS)KEHUU BCEU KU3HH;

6) 3K0JI0rH4YecKOro BOCIMTAHMS:

C(pOPMUPOBAHHOCTh  IKOJOTMYECKOW KyJIbTYphl, OCO3HaHHME IJIOOAIBHOTO  XapakTepa
9KOJIOTMUECKUX MPoOIIeMm;

IUIaHUPOBAHUC U OCYHICCTBJIICHUC ,Z[CﬁCTBHﬁ B Oprxca}omeﬁ cpeac Ha OCHOBC 3HAHMA nenei
YCTOI‘/'I‘II/IBOFO Pa3BUTHA YCIIOBCUYCCTBA,

Pacmmpenune ompITa IeATENFHOCTH YKOJIOTHYECKON HANpPaBIEHHOCTH Ha OCHOBE MMEIOLIMXCS
3HaHWi 10 (pusmke;

7) HEHHOCTH HAYYHOTO MO3HAHUSI:
c(OpMHPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO

pa3BuTHs pU3NUECKON HAYKHU;
OCO3HaHME LIEHHOCTH HAayYHOW IEsATEeIbHOCTH, FOTOBHOCTh B Ipolecce H3yueHHs (U3UKU
OCYIIECTBIIATH NIPOEKTHYIO M UCCIIEN0BATENBCKYIO IEATENBHOCTD MHANBHAIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IMo3naBaTenbHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS
ba3oBble Jiornueckue 1eMCTBUSA:

CaMOCTOSITENILHO (POPMYITUPOBAThH U aKTYaTHU3UPOBATh IPOOIIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPEACIISTE LENN AEATEIIbHOCTH, 33/1aBaTh ITAPAMETPbl U KPUTEPUU UX JOCTHKEHUS;

BBISABIIATH 3aKOHOMEPHOCTHU U ITPOTHUBOPECUHUA B PACCMATPHUBACMBIX (1)I/I3I/I‘—IQCKI/IX SIBJICHUSAX,

pa3pabaThIBaTh IJIAH pelIeHHs MPOOIEMBbI C YIETOM aHAIN3a UMEIOIIUXCS
MaTEPUAIIbHBIX U HEMATEPHUAILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIILHOCT, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
eJIsAM, OCHUBATh PUCKHU HOCJ'IG,ZICTBI/If/i ACATCIIbHOCTH,

KOOPJIUHHUPOBATH M BBITIOIHATH PA0OTY B YCIOBHSIX PeaJbHOTO, BUPTYaIHHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

Ba3oBrble ucciaenoBarehLCcKue AeiCTBHSA.

BJIaJCTh HaquOﬁ TCpMHHOHOFHeﬁ, KIIIOYECBbIMH IMOHATHAMHA H MCTOAaAMU
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(bU3UYIECKOI HAYKH;

BJIaJCTh HAaBbIKaMH y‘Ie6HO-I/ICCHeI[OBaTeHLCKOﬁ u HpOGKTHOfI JACATCIIBHOCTH B obactu
(bI/I3I/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOATCIIbBHOMY IIOMCKY MCTOAOB PCIICHHA 3aay
(1)1/13I/I‘ICCKOI‘O COACPpIKaHUA, NPUMCHCHUIO PA3JIMYHBIX MCTOJOB ITO3HAHU A,

BIIAJICTh BHJIaMHU JeATEIbHOCTH o MOJIyYCHUIO HOBOI'O 3HaHUA, €ero
MHTEPIPETAINHU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX CUTYAIHSIX,
B TOM YHMCJIE IIPU CO3JIaHUM YUEOHBIX IIPOEKTOB B 00J1aCTH (hU3UKH;

BBISIBJIATh PUYUHHO-CJICJICTBEHHBIE CBSA3U U aKTyaJIM3UPOBATh 3a]a4y, BbIABUTATh
TUNoTe3y e€ pelleHusi, HaXOAUTh apryMEHThI JUIsl IOKa3aTelIbCTBA CBOMX YTBEPXKICHUI, 3aaBaTh
napaMmeTpbl U KPUTEPUU PELICHHUS,;

AHAJIIM3UPOBATD IMMOJTYYCHHBIC B XO0A€ PCHICHUA 3ala4r PC3YJIbTAThl, KDUTHUYCCKH

OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTH M (POPMYIIMPOBATh COOCTBEHHBIE 33/]a4l B 00pa30BaTEIbHOMN
NesITeIbHOCTH, B TOM YHUCIIE IPU U3YUECHUHU (PU3UKY;

AaBaTb OLCHKY HOBBIM CUTyallUAM, OLICHHUBATb HpHO6pCTéHHBIfI OIIBIT,

YMETb IIEPEHOCUTh 3HAHUS 1O (PU3UKE B IPAKTUUECKYIO 00aCTh )KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001acTei;

BBI/IBUI'aTh HOBbIE UJIEH, PEAIaraTb OPUrHHAIbHbIE TOIXObI U PELLICHMUS;

CTaBUTh HpO6HCMI)I " 3aJia4yy, JOIMYyCKarIe aJIbTCPHATUBHLBIC PCIICHUS.
Pab6ora ¢ undopmanmueii:

BJIAJIETh HaBBIKAMU MOJTY YCHHSI uHpOpMaLUU (bu3nIecKoro CoJepKaHUS
U3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIIBHO OCYIIECTBIISTh MOUCK, aHATN3, CUCTEMATU3AIUI0 U
WHTEPIpPETAIMIO HHPOPMAIIMU PA3ITUYHBIX BHIOB U (hOpM
MIPEICTABICHHSI,

OLICHUBATh JJOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJIB30BaTh CPEICTBA WH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHM3allMOHHBIX 3aJa4 C COOJIOJICHHEM TpeOOBaHUIl
APrOHOMHUKH, TEXHUKU OE30MACHOCTH, TUHTUEHBI, PECYpPCOCOCPEIKEHUS, PABOBBIX U ATHYECKUX HOPM,
HOPM HH(OPMAIIMOHHOMN
0e30IMaCHOCTH;

CO3JIaBaTh TEKCThI (PM3UUECKOTO COJACPIKAHUS B Pa3JIMYHBIX (popMaTax ¢ yuy€ToM Ha3HAUYCHUS
uHbOpMAIIMM W 1EJICBOM ayIUTOPHH, BBIOMpas ONTUMAIbHYIO (OPMY TpEACTaBICHUS U
BU3yaJIN3all1H.

KoMMmyHuKaTHBHBIC yHHBepcalbHbIe y4eOHbIE JeHCTBUSA:

OCYIIIECTBIISITh OOIICHUE HAa ypOoKax (PM3WKH M BO BHE-YPOUYHOW NEATETHLHOCTH; Pacro3HaBaTh
MPEAMOCHUTKH KOH(MDIUKTHBIX CUTYAIMA U CMSITYaTh KOH(MDIUKTHI;

Pa3BEPHYTO M IOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIH30BAHUEM SI3BIKOBBIX CPEJ/ICTB;

MMOHMMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHHON M WHIUBUAYaIbHON paOOTHI;

BBIOMpATh TEMATUKy W METOJbI COBMECTHBIX ACHCTBHMA C Yy4E€TOM OOIIMX HWHTEPECOB, U
BO3MOYKHOCTEH Ka)JI0TO YJieHa KOJUICKTHBRA;

MPUHUMATD TICJIM COBMECTHOW JIEATEIHbHOCTH, OPTaHW30BBIBATh U KOOPIUHUPOBATEH JICHCTBUS
1o e€ TOCTHKCHHIO: COCTABIIATH TUTaH JACUCTBHUM, PaCIIpEIeIsiTh POJU C YIETOM MHEHHI YYaCTHUKOB,
00CyXJaTh pe3yIbTaThl COBMECTHOU paboThI;
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OIICHUBATh KA4€CTBO CBOETO BKJI/Ia U KaXKJIOT0 YYaCTHHKA KOMAaH bl B OOIITUH
pe3yNbTaT 1o pa3paboTaHHBIM KPUTEPHUSIM;
npejjaraTh HOBBIE MPOEKTHI, OILICHUBATh Uaeun ¢ IO3HIAHA HOBH3HBI,
OPUTHUHAJILHOCTH, MPAKTUYECKOM 3HAYMMOCTH;
OCYILIECTBJISATh MO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3IMYHBIX CUTYAIIUSX,

IMPOABJIATH TBOPYCCTBO U BOOGp&)KCHI/IC, OBITE HWHHUIUAaTHUBHBIM.

PeryasiTuBHble yHUBepcaibHbIe ydeOHbIe neiicTBus CamMoopranuzanms:
CaMOCTOSITENIbHO OCYIIECTBIISTH IO3HABATEIBHYIO JEATEIILHOCTh B 00JIaCTH
(U3MKN ¥ aCTPOHOMUH, BBISIBIISATH POOJIEMBI, CTABUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOATENIbHO COCTAaBJIATh IUIAH PELIECHUS PpAacUETHBIX M KAYeCTBEHHBIX 3a/ay, IUIaH
BBITIOJTHEHUS MTPAKTHYECKON pabOThI C YUETOM UMEIOIINXCS PECypCOB, COOCTBEHHBIX BO3MOXHOCTEH
U NIPEANOYTEHUI; 1aBaTh OLEHKY HOBBIM CUTYALIHSIM;

pacumMpsATh paMKi y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHN;

JieNiaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBATh €ro, OpaTb Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (HOPMUPOBAHUIO U MIPOSIBIICHUIO SPYAUIIMH B 00JIACTH (PU3UKH,

MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHD.

CﬂMOKOHTpOJ'[b, IMOLMOHAJbHBIA HHTEJJIEKT:
AaBaTb OUCHKY HOBBIM CUTYyallUAM, BHOCUTb KOPPCKTUBBI B ACATCILHOCTD,

OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISIM;
BJIaJIeTh HaBbIKaMM MTO3HABATENIBHOM pe(IeKCU KaKk OCO3HAHUS COBEpIIaeMbIX

JEUCTBUN U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YJIBTATOB M OCHOBAHU;
UCIOJIb30BaTh MPUEMBI pedIIeKCUU TSl OLIEHKH CUTYaLlH, BEIOOpa BEPHOTO

peuieHus;
YMETh OLIEHUBATH PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 10 HX CHUKECHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IPU aHAIU3€E PE3YyIbTAaTOB ACATCIBHOCTH;
MIPUHUMATD ce0sl, TOHMMasi CBOU HEJOCTAaTKU U JIOCTOUHCTBA;
IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX PH aHAIU3€E PE3yIbTAaTOB ACATCIBHOCTH;
IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
B mnpouecce nocTukeHHs JTUUYHOCTHBIX PE3YJbTATOB OCBOEHHUS MPOrpamMMbl MO (pU3MKE A

YpOBHSL CpeaHero ooOmero o0pa3oBaHHs y OOYYArOIIMXCS COBEPIICHCTBYETCS 9MOYUOHATLHBIU
uHmesniexm, MpeAnonaranmi copMIupoBaHHOCTS:

CaMOCO3HaHMUsI, BKJIFOYAIOIIETr0 CIIOCOOHOCTh IMTOHUMAThL CBOE YMOIMOHAIEHOE
COCTOSIHME, BUETh HANpaBICHUS Pa3BUTUS COOCTBEHHON SMOIMOHAIBHON chephl, ObITh YBEPEHHBIM
B cele;

CaMOpPETyJIUPOBAHMS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MTPHUHUMATh OTBETCTBEHHOCThH 32
CBOE TMOBEACHME, CIOCOOHOCTH aIalNTHUPOBATHCS K HDMOIMOHAIBHBIM HM3MEHEHHUSM U TPOSBISATH
TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIUM, BKIIOYAIONIEH CTpeMIIeHHE K JOCTHXKEHHIO I U YCHexy,
OIITUMM3M, UHUITUATUBHOCTbD, YMCHI/IC I[CI‘;ICTBOBaTL, HUCXOOA U3 CBOUX BOBMO)I(HOCTCﬁ;
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SMITAaTUH, BKIIOYAIONMIEH CIMOCOOHOCTh IOHMMATh JMOIIMOHAILHOE COCTOSIHHUE JPYTHX,
YYHUTBIBATh €T0 MPU OCYIIECTBICHUH OOIIECHHS, CTIOCOOHOCTh K COUYBCTBHUIO M CONIEPEKUBAHUIO;

COoMaJIbHBIX HABBIKOB, BKIIFOYAIOIINX CHOCOOHOCTD BBICTpanBaTh OTHOLICHUS

C IPYTUMH JIIOJIbMHU, 3200TUTHCS, IPOSIBIISITH UHTEPEC U pa3petiaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJBTATDI

K koHniy o6yuenus B 10 kjacce npeaMeTHbIe pe3yibTaThl Ha yriyOJeHHOM YPOBHE JOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHHI:

MMOHUMAThH POJIb GU3UKH B SKOHOMHUECKOH, TEXHOJIOTUIECKON, IKOJIOTUYECKOM,

COLMAJIBHOW M 3TUYECKOM cepax AesTeIbHOCTH YeloBeKa, posib U MECTO (PU3UKH B COBPEMEHHOMH
HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIbHON, CHCTEMaTU3UPYIOMIEH, OOBSCHUTEIBHON W
MPOTHOCTUYECKON (QYHKIUH (U3NYECKOH TEOpUM — MEXaHWKH, MOJICKYJISApHOW (QHU3UKH U
TEPMOJMHAMHKH, POJb (U3UUECKOW TEOpur B (OPMHPOBAHWHU NPEACTABICHUH O (usmueckont
KapTHHE MUPA;

pa3nuyarh yCJIOBHMS NPUMEHUMOCTH MoOZeNed (QU3MUeCKUX Tel U MPOLECcCOB (sBIEHUIN):
MHepLUalbHas cucTeMa 0TcuéTa, abCOIOTHO TBEPOE TE0, MaTepHaibHasi TOUKa, PABHOYCKOPEHHOE
IBWD)KEHUE, CBOOOJHOE TMajeHue, abcoytoTHO yrpyras aedopmarus, aOCOMIOTHO YIpyroe u
a0COJIIOTHO HEYNpPYroe CTOJIKHOBEHHUS, MOJENU TIa3a, *HUIKOCTH M TBEPAOro (KpUCTAJUIMYECKOTO)
Tesa, UACABHBIN ra3, TOYEUHBIN 3aps/, OJHOPOIHOE IIEKTPUUECKOE IT0JIE;

pa3nuyarh ycloBHs (IpaHMLbI, 00JacTH) NMPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHUMATh
BceoOIMi XapakTep (YHIAMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh MCIIOJIb30BAaHMS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBICHITH MEXAHWYECKUE TPOLIECCHl U SIBJICHUS, MCIIOJIb3Ysl OCHOBHBIE
MOJIOKEHUST W 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUXKEHHS, (opMyIsl
KMHEMAaTUKH PaBHOYCKOPEHHOTO JIBWKEHUs, IMpeoOpa3oBaHust [amuness [uisi CKOpOCTH U
nepeMenieHus, 3akoHbl HprOTOHA, NPUHIMI OTHOCHUTEIBHOCTH ['ammies, 3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOHbl COXpPAaHEHUS HMMIyJbCa M MEXaHHUYECKOHM HHEpPruH, CBA3b pPabOThI CHIIBI C
M3MEHEHHEM MEXaHUYECKOM 3Hepruu, yCaoBHs paBHOBECHS TBEPIOTO Teja), IPU STOM HCIIOJIb30BATh
MaTeMaTHYeCKOe BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUS MPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB:
npeoOpa3oBanuii ["amuies, BTOpOro U TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB COXpPaHEHUS] UMITYJIbCa
Y MEXaHWYECKOM YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBaTh M OOBSACHATH TEIUIOBBIE MPOLIECCHl M SIBJICHMS, MCIOJIb3ys OCHOBHBIE
nonoxkeHns MKT wu 3akoHBl MOJIEKYJISIpHOM (GU3MKHM M TEPMOJAWHAMUKHU (CBA3b JABIICHUS
MJICATBHOTO Ta3a cO CPEeIHEW KMHETMYECKON dHEPIHel TEIUIOBOTO ABMKEHHUS M KOHIEHTPALMEN ero
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA CO CPEAHEN KUHETUYECKOW IHEPTUEN TETIIOBOTO JIBUKEHUS
€ro 4acTHll, CBSI3b JABJICHUs MJCAIBHOIO ra3a ¢ KOHLEHTpalUued MOJIEKYJ M €ro TeMIEpaTypou,
ypaBHeHue MeHneneeBa—Kitaneiipona, nepBbiii 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS SHEPTUU
B TEIUJIOBBIX MPOIIECCax), MPU 3TOM HCIIOIb30BaTh MATEMATUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBaTh
YCJOBHS IPUMEHUMOCTH yYpaBHeHHsI Menneneesa—KnaneipoHa;

aHAJM3UPOBATh M OOBACHATH DIIEKTPUUYECKHE SBIICHHS, MCIIONb3Ys] OCHOBHBIE IOJIOKEHUS U
3aKOHBI JJEKTPOAMHAMUKH (3aKOH COXpaHEHMsI JJIEKTpUYeckoro 3apsiaa, 3akoH Kymona,
MMOTEHIMATBHOCTh MIEKTPOCTATUYECKOIO TOJISA, IPUHIINI CYTIEPIIO3UIIMH HJIEKTPUUECKHUX MOJEH, TPU
9TOM YyKa3blBass yCIOBHMS IPUMEHMMOCTHM 3akoHa KysoHa, a Takke NPaKTUYECKH Ba)KHBIE
COOTHOWIEHMS: 3aKOHBI OMa JuIsl ydacTKa LeNu W JUIsl 3aMKHYTOM AJEKTPUYECKOM LENH, 3aKOH
Jlxxoyns—Jlenna, mpasuna Kupxroda, 3akonsl Dapanes s 2JIEKTPOIU3a);
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ONMHUCHIBaTh (U3MUECKHE TPOLECCHl W SBJICHUS, HCIOJbB3YysS BEIUYHMHBI: IEepeMelIeHHE,
CKOpPOCTb, YCKOpPEHHE, HUMIIYJIbC Te€la M CUCTEMbl TEJ, CHJIa, MOMEHT CHJIbl, JIABJICHHE,
MOTEHLIMAJbHAsl DJHEPrus, KHUHETUYECKas OSHEeprus, MexXaHudyeckas JHeprus, padoTa CHJIBL,
LEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, CHJIA TSHDKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHUs, MOLIHOCTD,
SHEprusi B3auMoJeicTBus Tena ¢ 3emiéil BOIM3U e€ MOBEpXHOCTH, IHEPrus ynpyroil nedopmanuu
MPYKUHBI, KOJUYECTBO TEIUIOTHI, a0CONIOTHAs TeMIileparypa Tena, paboTa B TEepMOJIMHAMUKE,
BHYTPEHHSS 3HEPrusi UACaJIbHOrO0 OJIHOATOMHOTO Trasza, padoTa HAEaJbHOro ra3a, OTHOCHUTENIbHAs
BJIAXXHOCTH Bo3ayXa, KIIJ[ naeanbHOro T€mioBOro ABUraTes;

JJEKTPUYECKOE I0JI€, HANPSHKEHHOCTh AJNEKTPUYECKOTO IOJs, HANpsSHKEHHOCTh IOJS
TOYEYHOI'0 3apsA/ia WIM 3apsDKEHHOrO 1Iapa B BakyyMeé M B JUAJIEKTPUKE, MOTEHLMAI
3JEKTPOCTATUYECKOTO TIOJIA, PAa3HOCTh MOTEHLHAJIOB, JJEKTPOJABIKYLIas Cuja, CWila TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, JIEKTpUUYECKass EMKOCTh IUIOCKOIO KOHJIEHCATOPa, CONMPOTHBIICHUE
ydacTKa LENUu € I[OCJIEN0BATEIbHBIM W MapajuleJbHbIM COEIUHEHHEM PE3UCTOPOB, SHEPIUs
3JEKTPUYECKOTO MOJISI KOH/IEHCATOPA;

OOBSICHATE OCOOCHHOCTH TPOTEKaHUS (U3WYECKUX SBICHHA: MEXaHHMYECKOE JIBUKCHUE,
TEIUIOBOE JIBUKCHUE YAaCTHUI] BEUIECTBA, TEINIOBOE PaBHOBECHE, OPOYHOBCKOE JBIKEHHE, TUPDY3Hs,
HCIIapeHue, KUIEHWe W KOHJACHCAIUA, IUIABJICHWE M KPUCTAUIM3alus, HaIPaBICHHOCTh
TEIUIONEpe ayu,  IEKTPU3aLMs  TeJ, SKBUIOTCHUHAIBHOCTh  IIOBEPXHOCTH  3apsSKEHHOTO
MIPOBO/IHHKA;

MPOBOJIUTHh HCCJICIOBAHUE 3aBHCHUMOCTH OJIHOM (PU3WYECKONW BEJIMYMHBI OT JPYro C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPECHHI, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DM3MYECKMX BEIMYMH B BUAC TPaQUKOB C YUETOM
aOCOJIOTHBIX MOTPEUTHOCTEH N3MEPEHHUH, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIICOBAHUS;

MPOBOJNTHh KOCBEHHBbIE U3MepeHUsl (U3UUECKUX BEITUYHH, TPU STOM BBHIOMpATh ONMTUMATIbHBIN
METO]T U3MEPEHHUSI, OLIEHUBATh a0CONIOTHBIE U OTHOCUTEIbHBIEC TIOTPEUTHOCTH MPSMBIX U KOCBEHHBIX
U3MEPECHU;

MPOBOJAUTDH OIIBITBI IO IPOBEPKE NPEIIOKEHHOW THUIIOTE3bl: IUIAHUPOBATh DSKCIIEPUMEHT,
coOupaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY, aHAJIM3HPOBATh IMOJTYYCHHBIE PE3ylbTaThl U JIeJaTh
BBIBOJI O CTaTycCe MPEAI0KEHHON TUIIOTESBI;

coOnroaarh mpaBuiia OE30MacCHOTO TpyJla MpU MPOBEACHUU UCCIIEOBAaHUM B paMKax yuyeOHOIo
SKCIIEPUMEHTA, TpaKTUKyMa U Yy4eOHO-MCCIEA0BaTENbCKOM M MPOEKTHON JESATENbHOCTH C
HCIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYI0BaAHMUS;

peliaTh pacu€THbIe 3aJjaui C SBHO 33JJaHHOM M HESBHO 3aJlaHHOW (DM3UYECKOW MOJENbI0: Ha
OCHOBAaHMHU aHalIM3a YCJIOBUA OOOCHOBBIBATH BBIOOpD (PHU3MYECKOW MOJENH, OTBEYArOIIeH
TpeOOBaHUAM 3a7auu, MPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThl (PU3NUECKUX
TEOPUH IPU MCIOJIB30BAHMM MAaT€MAaTHYECKMX METOJIOB PEIIEHUs 3a]ad, MPOBOJWUTH PAcUEThl HaA
OCHOBAaHMHM MMEIONIUXCS JAHHBIX, AHATU3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METOAbI PEIICHUS
C YYETOM MOJyYEHHBIX PE3YyJIbTATOB;

peliaTh KaueCTBEHHBIC 3a/ladyM, TpeOyIole MpUMEHEHUsI 3HaHUN U3 Pa3HBIX pa3ielioB Kypca
¢u3MKM, a TakKe HWHTETpallii 3HAHUW W3 JPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHMKIIA:
BBICTpaWBaTh JIOTHUYECKYIO IENMOYKY PACCYyKACHUW C ONOpPOM Ha M3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHWS I OOBSICHEHHS OCHOBHBIX MPHUHIMIIOB PabOTHI
M3MEPUTENBHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOIOTUYECKUX MTPOIIECCOB;

MIPUBOJIUTH IPUMEPHI BKJIa/1a POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKU,
B 00BSICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,
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aHAJM3UPOBaTh W OICHUBATH TIOCIEICTBHS OBITOBOM W TPOU3BOICTBEHHOW JEATEIHHOCTH
YeJIOBEeKa, CBSI3aHHOH ¢ (PU3MUECKUMH MpOIECCaMH, C TIO3HMIMH SKOJOTHYECKOH Oe30MacHOCTH,
NPEJCTaBICHUN O pAIlMOHAIILHOM MPHPOJONONB30BAaHUN, a TaK)KE pPa3yMHOM HCIOJIb30BAHUU
JTOCTYDKEHUH HAYKH U TEXHOJIOTHH JIJIS TATbHEHIIIEr0 pa3BUTHS YEIOBEYECKOTO OOIIECTBA;

MPUMEHSTh PA3JUYHbIE CIIOCOOBI paboThl ¢ WHpopManuend (GU3MYECKOTO COACpKaHUS C
UCIOJIb30BAHUEM COBPEMEHHBIX HWH(POPMALMOHHBIX TEXHOJOTHH, TIPH O3TOM HCIOJIb30BaTh
COBpPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHH ISl TIOUCKA, epepabOTKH U MPEAbsIBICHUS yueOHOM
YW Hay4YHO-TIOMYJIIPHOM WH(OPMALMU, CTPYKTYPHUPOBAHUS W HMHTEPIPETAMH WHPOpPMAIUH,
MOJIyYCHHOH U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATH MOTYYaeMyr0 HHPOPMAIIHIO U
OLICHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE HMMEIONIMXCS 3HAHWI, TaK U HA OCHOBE aHAJIN3a
WCTOYHHKA HHPOPMAIIUH;

MPOSIBJISITh OPTaHU3AIMOHHBIC W ITO3HABATEIbHBIC YMEHUS CAMOCTOSATEIBHOTO MPHOOPETCHUS
HOBBIX 3HaHUI1 B ITPOIIECCE BBITOIHEHHS MTPOSKTHBIX U YYEOHO-UCCIIEI0BATEIBLCKUX PadoT;

paboTaTh B TPyMIE C WCIOJHEHHWEM Pa3IUYHBIX COLUATBHBIX POJICH, TUIAHUPOBATH PadoOTy
TPYNIBI, PAIMOHATBHO PACHPENEISITh ACSITCILHOCTh B HECTAHIAPTHBIX CHTYAIUSIX, aJIeKBaTHO
OLICHUBATh BKJIAJ] KAXKIOTO M3 YYaCTHUKOB IPYIIIbI B PELICHUE PACCMATPHUBACMO# MPOOIIEMBI;

MPOSIBJISITH MOTHBALIMIO K Oynymied nmpodeccHoHaIbHOM NEATEILHOCTH 10 CHEIHAIbHOCTSIM
(hUBUKO-TEXHHUYECKOTO MPODHUIISL.

K koHny o6yuenus B 11 kJjacce npeaMeTHbIE pe3yibTaThl Ha yIiyOJE€HHOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUN:

[IOHUMATh POJIb (PU3MKM B HKOHOMHUYECKOM, TEXHOJIOTMYECKOH, COLMAIbHOW M 3THYECKOM
cdepax AEATEIBHOCTU YEJIOBEKa, POJIb U MECTO (PM3UKU B COBPEMEHHOM Hay4yHON KapTHHE MHpa,
pOJIb ACTPOHOMHUH B IPAKTHUYECKON NEATENBHOCTH YEJIOBEKAa M JAJIBHENIIEM HAyYHO-TEXHUYECKOM
pa3BUTHM, 3HAYEHHE OMMCATENILHOW, CUCTEMAaTH3UpYIOIIeH, OObSICHUTENLHOW U MPOrHOCTUYECKON
GbyHKUMH (QU3MUECKOW TEOpUM — 3IEKTPOJUHAMUKH, CIEIHAIbHOM TEOPHUH OTHOCUTEIIBHOCTH,
KBaHTOBOM (DM3MKH, poib (U3UYECKOM Teopuu B (POPMUPOBAHUM MPEACTaBICHUN O (QU3NUECKON
KapTHUHE MHpa, MECTO (U3UYECKOM KapTHMHBI MUpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IIPEJICTaBICHUN O IPUPOJE;

pa3nuyath yCIOBHMsS NPUMEHHMOCTH Mojenedl (HU3UYecKUX Teld M IPOLECcCOB (SBIEHUI):
OJTHOPOJIHOE 3JIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE TOJs, TapMOHHYECKHE KojeOaHMs,
MaTEMaTUYECKU MasATHUK, UJCAJIbHBIN NPYKUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, HJI€AJIbHBIN
Kosie0aTenbHbIN KOHTYp, TOHKAs JIMH3a, MO aToMa, aTOMHOTO Ajpa U KBAHTOBOW MOJIENIN CBETA;

pa3nuyath ycloBHs (IpaHHIbI, 00JacTH) HMPUMEHMMOCTH (PU3MYECKHX 3aKOHOB, NMOHUMATh
BCEOOIIMH XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB M OrPaHMYEHHOCTh HCIOJB30BAHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH 3JEKTPOMATrHUTHBIEC IPOIIECCHI U SIBICHUS, UCTIOIb3Y S
OCHOBHBIE IIOJIO)KEHUS M 3aKOHBI JJIEKTPOAMHAMUKM U CIELHMAIBbHOW TEOPHUM OTHOCUTEJIBHOCTH
(3aKOH  CcOXpaHEHus DJIEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHma, 3akoH
IEKTPOMAarHUTHOM MHAyKUMW, npasuino Jlenna, cBsa3p OJIC caMOMHIOYKIIMM B DJIEMEHTE
EKTPUYECKON LENU CO CKOPOCTBIO M3MEHEHUS CHJIbl TOKa, MOCTYJaThl CHEUAJIBbHON Teopuu
OTHOCHUTENIbHOCTH DWHILTENHHA);

aHAJM3UPOBaTh U OOBSACHATH KBAHTOBBIE MPOIECCHI U SIBICHUS, HCIONb3Ys IOJOXKEHUS
KBaHTOBOH (m3uku (ypaBHeHHEe DiHIITEHHA U1t poToaddekTa, mepBolii U BTopoit moctynaTtsl bopa,
NPUHIUI COOTHOLIEHUs1 HeompenenéHHocTei ['elizenOepra, 3aKOHBI COXpaHEHHs 3apsIOBOIO U
MacCOBOI'0 YHMCEJ M SHEPTUHU B SJEPHBIX PEAKIUAX, 3aKOH PaIMOaKTUBHOIO pacnania);
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OINMUCHIBATh (DU3UYECKHE TPOLECCHl W SIBICHHS, HWCIOJb3Yysl BEIWYHHBL: HANPSHKEHHOCTH
AJIEKTPUYECKOTO  TIOJSI, TIOTCHIMAT DJIEKTPOCTATUYECKOTO IOJIs, PAa3HOCTh  IOTCHIHAJIOB,
ANIEKTPOABIDKYINAS CHJIA, WHIYKIMS MAarHUTHOTO TIIOJII, MAarHUTHBIM TIOTOK, cuia AMIepa,
WHIYKTUBHOCTb, SJICKTPOJIBUKYIIAsl CHJIa CAMOMHYKIIMU, YHEPT U MArHUTHOTO TTOJISI TPOBOJIHUKA C
TOKOM, PEISTHBUCTCKUIN MMITYJIbC, TIOJHASI SHEPTHS, SHEPTHS TOKOSI CBOOOIHOM YaCTHIIbI, SHEPTHS U
UMIYJIbC (POTOHA, MACCOBOE YHCIIO H 3apsi SApa, SHEPTHS CBSI3H SIpa;

OOBSICHATh OCOOCHHOCTH TMPOTEKAaHUS (DU3NYCCKHUX SIBJICHHUU: 3JCKTPOMArHUTHAS WHIYKIIHUS,
CAaMOMHIYKIIUS, PE30HAHC, MHTepPEPEHIUS BOJH, AU(paKIUsA, AUCIEPCUs, MOJHOE BHYTPECHHEE
oTpaxkeHue, (otodnekTpudeckuii 3pdext (dhororddekr), anbda- u Oera-pacmangsl sjuep, ramma-
U3Iy4YeHHe sijiep, (Gu3ndecKre NPUHIHITBI CIIEKTPAIHHOTO aHaIn3a U paboTHI Jia3epa;

OIPENIeNIATh HAITPABICHUE HHAYKIIMH MarHUTHOT'O TIOJISl TIPOBOIHUKA C TOKOM, CHJIBI AMIiepa u
cuibl JIopeHua;

CTPOUTH U300paKEHHE, CO3/IaBAEMOE IIOCKHM 3€PKAJIOM, TOHKOM JIMH30M, U paCCUUTHIBATH €TI0
XapaKTePUCTHKH,

HPUMEHSATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKUE TOHSTHS, TEOPHH U 3aKOHBI ISl aHAIHM3a U
00bsiICHEHUST (DU3MYCCKHX TIPOIECCOB, MPOUCXOMANIMX B 3BE3Aax, B 3BE3AHBIX CHCTEMax, B
MEKTaJIAKTUYECKOU CpeJIE;

JIB)KEHUST HEOSCHBIX TeJl, BOJIIOLNY 3BE3] U BeenenHol;

NIPOBOIUTH HCCIICOBAHUE 3aBHCUMOCTEH (PM3HMUECKUX BEIIMYHH C UCIIOJIB30BAHUEM IPSIMbBIX
HU3MEPEeHUH, TMPH O3TOM KOHCTPYHPOBATh YCTAaHOBKY, (HKCHPOBATh pPE3YJIbTAThl MOJYUYCHHOM
3aBUCUMOCTH (DM3HYCCKUX BEIMYUH B BHAC TIpadUKOB C y4ETOM aOCOIOTHBIX IOIPEIIHOCTEH
W3MEPEHHH, IeNIaTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIICOBAHMS;

NIPOBOIUTh KOCBEHHBIC M3MEPEHUs (U3NYECKUX BEIUYMH, MPH STOM BBIOHMpPATh ONTHMAJIbHBIHN
METOJ] U3MEPEHUs, OIICHUBATh a0COIOTHBIE M OTHOCHTENIBHBIC TIOTPEIITHOCTH MPSAMBIX U KOCBEHHBIX
U3MEPECHU;

NPOBOJIUTH OIBITHI IO TPOBEPKE MPEIUIOKCHHOW TUIOTE3bl: IUIAHUPOBATh DKCICPUMEHT,
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh IOJIyUYCHHBIE PE3yJbTaThl W JIEiaTh
BBIBOJ] O CTATyCe MPEII0KEHHON TUTIOTE3bI;

OIMKCHIBATH METO/IbI MTOJYYCHHSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHHIA,

coOuro1aTh MpaBuia 6e30MacHOro TpyJa MpU MPOBEIEHUH HCCIIEA0BaHUI B paMKax yueOHOTo
HKCHEPUMEHTa, NpPaKTUKyMa M Y4eOHO-MCCIEAOBAaTENbCKOM M TPOEKTHOM JIEATENBHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOHCTB U 1a00paTOpHOTo 000pyI0BAHHUS;

pemarh pacd€THbBIE 33aJa4M C SBHO 3a/laHHOM M HEABHO 3a/laHHOM (hU3MUYECKON MOJENbIO: Ha
OCHOBaHUU aHAJIM3a YCJOBMS BBHIOMpATh (PU3MYECKHE MOJENH, OTBEYaloIlue TpeOOBaHMSIM 3a/iadH,
MPUMEHTh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3UYECKUX TEOpUd IMpH
MCIOJIb30BAaHUM MaTEeMaTHYECKUX METOJ0B pelIeHMs 3a7ad, MPOBOAUTH pacué€Thl Ha OCHOBAHWUU
UMEIOLIUXCA JaHHbBIX, aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATh METOJbI PEIIEHUS C Y4ETOM
MIOJIyYE€HHBIX PE3YJIbTaTOB;

pelaTh KaueCTBEHHbIE 3aJlauM, TpeOyIolie MpUMEHEHUsI 3HaHUN U3 pa3HbIX pa3zesioB Kypca
¢bu3MKM, a Tak)Ke MHTErpaluy 3HaHWM W3 JPYrUX NpPEeIMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA:
BBICTpAauUBaTh JIOTUYECKYIO LIETIOYKY pAacCyXKIEHUH C OMopoil Ha H3y4YeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (hpU3HUECKUE SIBICHHUS;

HCIIOJIB30BAaTh TCOPCTUYCCKUC 3HAHUA JIA OOBSICHEHHSI OCHOBHBIX IIPUHIIHUIIOB paGOTBI
HU3MCPUTCIIBHBIX HpHGOpOB, TCEXHUYCCKUX YCTpOﬁCTB 1 TCXHOJIOTHYCCKUX ITPOLECCOB;
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NPUBOIUTH MIPUMEPHI BKJIaJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSCHEHHUE MTPOIIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH;

aHAJIM3UPOBaTh M OLIEHWBATh MOCIEACTBUS OBITOBOW M IPOW3BOJICTBEHHON IESTEIbHOCTH
YeJIOBeKa, CBA3AHHOW C (U3MYECKHMHU IPOIECCAMH, C TO3UIMH HSKOJOTMYECKOi Oe30MmacHOCTH,
NPEACTaBICHUN O PpalMOHAIBHOM IIPHPOJONOIB30BAaHUM, a TaKXKE PasyMHOM HCIIOJIB30BAHUH
JTOCTHKEHUI HAyKU M TEXHOJIOTHH JJIS TAIbHEHUIIIEro pa3BUTHS YEI0OBEYECKOTO OOIIECTBa;

NPUMEHATh Pa3IM4YHbIE CIOCOOBI paboThl ¢ HHMOpManueld (QHU3MYECKOTO COACPKAHUSA C
UCIIOJIb30BAHUEM COBPEMEHHBIX HMH(MOPMALMOHHBIX TEXHOJOTWH, NP ITOM HCIIOJIb30BAThH
COBPEMEHHBIE MH()OPMALMOHHBIC TEXHOJIOTUH IS ITIOUCKA, epepabOTKN U NPEAbSIBICHUS YIeOHOM
U HAyYHO-TIONYJISAPHOM WHGOPMALUH, CTPYKTYpUPOBAHUS M HHTEPIpETaluu HHPOPMAIHH,
MOJTY4YE€HHOH M3 Pa3IMYHBIX UICTOYHUKOB, KPUTHYECKH aHAJM3UPOBATH OIy4aeMyt0 HHPOPMALIUIO U
OLICHMBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMEIOUIMXCS 3HAHWH, TaKk W HAa OCHOBE aHAIM3a
UCTOYHMKA  WH(OpMAIMM; TPOSBIATH  OpPraHU3allMOHHbIE W IIO3HABaTeNbHBIE  yYMEHUS
CaMOCTOSITENTFHOTO MPHOOPETEHUsI HOBBIX 3HAHHI B MPOILIECCE BBIMOJHEHHS MPOCKTHBIX U y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

paboTaTe B TpyIIe C WCHOJHEHHWEM PA3IMYHBIX COIMAJIBHBIX pOJICH, INIAHUPOBATH PabOTy
TPYIIbI, PAlMOHAIBHO PACIPEACISITh JIEATENbHOCTh B HECTAHAAPTHBIX CUTYaIlUsX, aJEKBaTHO
OLICHUBATh BKJIAJ KaXXJOTO M3 YYAaCTHHKOB TPYMIBI B PEHICHHE PacCMaTPUBACMOH MPOOJIEMBI;
MPOSIBIISITH MOTHUBAIUIO K OyAyIiel mpoecCHOHATBHON AEITEIBHOCTH MO CIEIHATBHOCTIM (PH3HKO-
TEXHUYECKOTO IPOpuIIs.
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Hroro mo pazneny 27
Paznen 2. KOJJEBAHUS U BOJIHBI
Mexamieckit bubmuoreka I[OK
2.1 S 10 https://m.edsoo.ru/7
f41bf72
DJIeKTpOMard bubmuoreka I[OK
2.2 UTHBIE 15 https://m.edsoo.ru/7
KoJie0aHus f41bf72
MexaHn4ecKu
2.3 © " 10
3ACKTPOMArHu
THBIC BOJIHBI
bubmmoreka [IOK
2.3 Onrtuka 25 https://m.edsoo.ru/7
f41bf72
Wroro mo pazneny 60

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1 OcuoBel CTO

bubmuoreka I[OK
https://m.edsoo.ru/7
f41bf72

Hroro no pazneny

5

Paznen 4. KBAHTOBAS ®U3UKA

Kopnyckymsp bubmuoreka [HOK
4.1 HO-BOJIHOBOM 15 https://m.edsoo.ru/7
Ty aau3M f41bf72
bubmmoreka IIOK
4.2 dusnka aTomMa 5 https://m.eds00.ru/7
f41bf72
dusznka
4.3 aTOMHOTO 5
sanpa
Hroro mo pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DIIEMEHTHI
5.1 ACTPOHOMHUHU H 12
acTpopU3UKH
Hroro no pazneny 12
Paszen 6. ®U3MUYECKHUH MPAKTUKYM
6.1 dusnueckui 16
NPaKTUKYM
Hroro no pazneny 16

Pasznen 7. OBOBIIAIOIIEE TIOBTOPEHHUE

7.1 Cucremarusarn

15
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usi v
00o0mieHne
PEIMETHOTO
COJIepKaHus U
OTIBITa
JESITEIIBHOCTH
,
npuoOpeTeHH
Oro mpu
U3yYCHUH
Kypca GU3UKH
10-11
KJIaCCOB

Hroro no pasneny

15

Pe3epBHOE Bpems
OBIIEE
KOJIMYECTBO
YACOB IO
ITPOI'PAMME

10

170

16
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