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Pabouast mporpamma ydebHoro mpenvera «®Pu3ukay Ha YpPOBHE CPEIHETO OOIIETo
00pa30BaHUsl COCTABJICHA HAa OCHOBE INMPHUMEPHON pabodyell mporpamMmbl y4eOHOTO IMpeaMera
«Dwuszukay, TpeOoOBaHMI K pe3ynbTaTaM oOcCBoeHHMs Ha yriayboneHHom ypoBHe OOII COO,
npencrasieHHbx B PI'OC COO, a taxxke denepalibHON NporpaMmbl BOCIMTAHUS U HOJJIEKUT
HEIOCPEICTBEHHOMY IIPUMEHEHHIO MU peann3aiuu oos3atenpHoi yactu OOIT COO.

1 IlosicHuTebLHas 3aMUCKA

1.1 OOmas xapakrepucTuka yued0Horo npeamera «®@usuka»

du3nka Kak Hayka 0 Hanbosiee 00IMX 3aKOHaX PUPO/IbI, BHICTYIAs B KAUECTBE y4€OHOTO
npeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHUH 00 OKpYy)KalolleM MHpe
HIkonbHBIA  Kypc GU3UKH — CHCTEMO00Opa3yIOIU U1 €CTECTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, H3y4aeMBbIX
XUMHUeH, Ouosoruei, pusnueckoi reorpadpueil u actpoHomuei. Mcnonab3oBaHHe U aKTUBHOE
IpUMEHEeHHE (U3NYECKUX 3HAHWN OMPENENINIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B c¢epe 3HEepPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IIOJyYEHHs] HOBBIX
MaTepHajioB C 3aJlaHHBIMU CBOWCTBAMH W Jp. M3ydyeHue (M3MKH BHOCHT OCHOBHOW BKIIAJ B
(bopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa ydaluxcs, B (opMuUpOBaHHE yMEHUMH
IPUMEHSTh HayYHbIH METO/1 TO3HAHUS MPU BHIIIOJHEHUH UMHU YYEOHBIX UCCIIEI0BAaHUI.

B ocHoBy kypca ¢u3uku cpeaHedl LIKOJBI TOJIOKEH psI MIEH, KOTOpblE MOXHO
paccMaTpuBaTh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Wnes nenoctHocTu. B COOTBETCTBUM € HEM KyPC SIBISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3UKH, BKIIOYAET KAaK BOMPOCHI KIACCHYECKOH, TaK U
COBPEMEHHOM (DU3HKH.

Wnes renepanuzanuu. B cooTBeTCTBUY ¢ HEW MaTepuan Kypca Gu3nku 00beTuHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBAHHE IPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEUIECTBE U MOJIE.

Wnes rymanurapuzanuu. E€ peanuszanus npeamnoaaraeT UCIoNIb30BaHUE T'yMaHUTaApPHOTO
noTeHuuana Gu3n4eckor HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3UKH C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MpoOIeMamMH.

Wnes npuxnannoit HampaBiaeHHOCTH. Kype Gusnku yriayOoa€HHOTO YpOBHS MpEANoiaraet
3HAKOMCTBO C IIMPOKHUM KPYIrOM TEXHHUYECKHX U TEXHOJIOTMYECKHUX IPUIIOKEHUN H3YyUYEHHBIX
Teopuil M 3akoHOB.  [Ipm »TOM paccmaTpuBaloTcs Ha YypoBHE OOUIMX MNpEACTAaBIECHUN U
COBPEMEHHbIE TEXHUUECKHE YCTPOUCTBA U TEXHOJIOTHH.

Wnes skonorusanuu peanusyeTcs NOCPEACTBOM BBEACHMS DJIEMEHTOB COJEP)KAHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyX/IeHUs MpoOJIeM pallMOHAIBHOTO IPUPO/IONOIb30BAHUS U
HKOJIOTMYECKOI 0€30I1acHOCTH.

OcBoenne cofiep>kaHust MPOrpamMmbl JODKHO ObITh IOCTPOCHO HA MPUHIIMIIAX CUCTEMHO-
NeSTeNIbHOCTHOrO Tmonaxona. Jlns ¢usuku peanuzanus STHX OPUHLUIOB Oa3upyercs Ha
UCITOJIb30BAaHUU CAaMOCTOSITEIbHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JeHCTBYIOIIEro (akTopa
yuebHoro mpouecca. Jlns yriayOn€HHOTO YpPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOIO
YUEHHUYECKOT0 HKCIIEPUMEHTA, BKIIIOYAIOIETr0 (PpOHTAIbHBIE YYEHUYECKHE OIBITHI IPU U3yYSHUN
HOBOT'O0 MaTepuaia, JlabopaTopHble paboThl U paboThl MpakTUKyMa. [Ipyu 3TOM BO3MOXKHBI JIBa
crioco0a peanu3anuy (pU3NUECKOro NpakTukKyma. B mepBoM ciyyae MpPaKTUKyM MPOBOIUTCS
60 B koHue 10 u 11 ximaccos, 1100 1Mocie NEPBOro ¥ BTOPOrO MOMYTroul B KaXKJIOM U3 ITHX
KJ1accoB. BTopoii cnoco® — 310 uHTEerpanus padboT npakTHKyMa B CUCTEMY J1a00opaTOpHbIX padoT,
KOTOpBIE TIPOBOJSATCA B TIpoliecce W3ydeHus pazzaena (temsl). [lpm sTom mom paboramu
IPAKTUKyMa IIOHUMAETCsl CAaMOCTOATEIBHOE HCCIEIOBAaHUE, KOTOpPOE NPOBOAMUTCA IO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BH1a O€3 MOIIaroBOi WHCTPYKITHH.

B nmporpamme cucrtemMa Y4YEHHYECKOTO OHKCIEPUMEHTa, Ja0opaTopHbIX padoT u



IPaKTUKyMa MPEICTaB/IeHa €ANHBIM ITepeyHeM. BbIOOp TeMaTuKH JUIsl 3TUX BUJIOB YYEHUYECKUX
NPAaKTUYECKUX PAabOT OCYLIECTBISETCA YY4aCTHHKaMHM 0Opa3oBaTENbHOTO IMpolecca MCXOIs M3
0COOEHHOCTEH MOYpOYHOIrO IUIAHMPOBAHUS M OCHalleHus kabuHera ¢usuku. [Ipu sToM
oOecnieunBaeTcs OBJIaJE€HHE OOYYaIOLIMMUCS YMEHUSIMM IPOBOJUTH INPSMbIE U KOCBEHHBIE
U3MEpPEHUs, MCCIEOBaHUs 3aBUCUMOCTEH (U3NYECKHUX BEJIWYMH MU IIOCTAHOBKY OIIBITOB I10
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

Bbosibioe BHUMaHME yAENIsSeTCs PEIIEHUI0 pacu€THBIX U KaueCTBEHHBIX 3a1ad. [Ipu sTom
JUIsL pacu€THBIX 3a7jad IPUOPUTETOM SIBIISIFOTCS 3a/ladl C SBHO 3aJaHHOM M HESBHO 3aJaHHOMN
(bu3n4ecKoil Mo1eNbI0, NO3BOJISIOIIME IPUMEHATh U3YyYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3
OJIHOTO pazjliena Kypca, TaKk M HMHTErpupys HNPUMEHEHHWE 3HAaHUM W3 pas3HbIX paszaenoB. s
Ka4eCTBEHHBIX 3a/ad IPUOPUTETOM SBIAIOTCA 3aJaHusi Ha OObACHEHHME / MpeicKa3aHue
NpOoTeKaHus (U3UYECKUX SBICHUN W MPOLIECCOB B OKPY)KAIOLIEH >KU3HM, TpeOyromue BbIOopa
(bu3nyeckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpedoBanmsimu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
o0ecneyeHnIo yueOHOro rmporecca Kype pu3uky yriryOaEHHOro ypoBHS B CpelHEH 1IKoIIe T0JKEeH
U3y4aThCs B YCIOBUSX PEAMETHOTO KabuHeTa. B kabunere Gu3uku JOKHO OBITh HEOOX0IUMOE
nabopaTopHOoe 000pyA0BaHHE [Tl BHIIOJIHEHUS YKa3aHHBIX B IPOrpaMMe YUEHHYECKHX OIIBITOB,
1ab0paTOPHBIX paboOT U pabOT MPAKTUKYMa, a TAKXKE IEMOHCTPAIIMOHHOE 000PYyI0BaHNE.

JleMOHCTpallMOHHOEe 00opynoBaHHE (OPMHUPYETCSs B COOTBETCTBUM C HPUHIUIIOM
MUHUMAJIbHOM JIOCTATOYHOCTH U OOECHEYMBAET MOCTAHOBKY IEPEUMCIIEHHBIX B IPOrpaMme
KJIFOYEBbIX JEMOHCTPALUH JIJIsl HCCIIEAOBAHUS U3Y4aeMbIX SIBJICHUH U MPOLIECCOB, SMITUPUUYECKUX
¥ QyHTaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MIPUMEHEHHH.

JIaGoparopHoe 00OpyJ0BaHUE Ui YUYEHHUYECKUX MPAKTHYECKUX paboT (opMHUpyeTcs B
BUJC TEMaTHYECKUX KOMIUICKTOB M OOECIIeYMBAETCS B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuyaromuxcst TemaTuueckue KOMIUIEKTbI J1a0OpaTOpPHOTO OOOpYIOBAaHUS JIOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE HU(DPOBBIX J1aOOPaTOPHIA.

1.2 HOEJIM U3YUEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

OCHOBHBIMU 1IEJIIMU U3Y4€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

— (opMupoBaHUE UHTEpECA U CTPEMIIEHHS 00YYaIOIIUXCS K HAYYHOMY HU3YUYEHHIO
MIPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTE;

— pa3BUTHE NPEACTaBICHUH O HAy4YHOM METOJ€ IO3HaHUs U (OPMUPOBAHUE
HCCIIEIOBATEIBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;

— (opMupoBaHre HAyYHOTO MHPOBO33pPEHMS KakK pe3ysibTaTa H3yueHHs OCHOB
CTpOEHHS MaTepUH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;

— (dopmupoBaHre yMEHUU OOBSICHATH SIBJICHUS C HMCIOJIb30BaHUEM (PU3HUECKHUX
3HAHWU U HAYYHBIX JI0KA3aTENbCTB;

— (opmupoBanue npeACTAaBICHUNH O poiau (U3MKM IS Pa3sBUTHA JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

— Ppa3BUTHE MPEICTABIECHUN O BO3MOXHBIX chepax Oynyuiel npodeccuoHanbHON
JesITeIbHOCTH, CBSI3aHHBIX C (PU3UKOM, OJATOTOBKA K JajIbHENUIIEMy 00YUYEHUIO B
3TOM HaIpaBJIEHUU.

JlocTikeHne 3TuX Ieneil o0ecreynBaeTcsi peleHHeM CIeAYIOIUX 3a7ad B Ipoliecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusI:

— npuoOpeTeHre CUCTEMBbl 3HAHUN 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpUsAX, BKIOYAas  MEXaHHUKY, MOJIEKYISApHYO  (U3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

— ¢opMupoBaHHE yYMEHUW NPUMEHSATHh TEOPETHYECKHE 3HAHMS ISl OObSICHEHUs
¢bu3nuecKux SIBICHUN B MPHUPOJAE U Ui MPHUHATHUS MPAKTUUECKUX PEIIeHUN B
MMOBCEIHEBHOMN JKU3HH;



— OCBOEHHE CIIOCOOOB PEIICHUs PA3JIMYHBIX 337ad C SBHO 33JaHHOW (hU3HYEeCcKOi
MOJIENIBIO, 3a/1a4, MOAPA3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/1aHue (HU3UUECKON
MOJIeJI, aJCKBAaTHOM YCIOBHSAM 3aJadyd, B TOM YHCIE 3ajad HHKEHEPHOI'o
XapaxTepa;

— IMOHMMaHUe (PU3NYECKHX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOI'MYECKHUX MPOLIECCOB, UX BIMUAHUSA HA OKPYKAIOLIYIO Cpeay;

— OBJIAJICHHE METOJaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUSA M  IPOBEACHUS
(¢U3MYECKUX OSKCIIEPUMEHTOB, aHajiW3a M WHTEpHpeTanud WHPOpPMaLUH,
OIIpeJIeJIEHUs I0CTOBEPHOCTH MOJIY4YEHHOTO Pe3yibTara;

— CO3JaHuEe YCJIOBUH Ui pa3BUTHS YMEHHH IPOEKTHO-HCCIIEN0BATENIbCKOM,
TBOPYECKOH JEesATEIHHOCTH; pa3BUTHE MHTEpeca K chepaM mpodeccnoHanbHON
JeSATEIbHOCTH, CBI3aHHOU ¢ (DU3UKOM.

1.3 MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYUEBHOM
IIJIAHE

B cootBerctBun ¢ ®I'OC COO yrinyOn€éHHBIM ypOBEeHb M3yueHHsl y4eOHOro mpeamera
«®Pu3uka» Ha YypOBHE cpeaHero oOumiero oOpa3oBaHMsl BbIOMpaeTcs OOydarolUMucs,
IUITAHUPYIOIIMMHU TPOJIOJDKEHHE OO0pa3oBaHMsl M0 CIELUANBHOCTAM (DPU3UKO-TEXHUYECKOTO
npoduins

VY4eOHbIM IUIaHOM Ha u3ydeHue yueOHoro npenmera «Pusuka» orBoautcs 340 yacos: B
10 xmacce — 170 gacos (5 gacoB B Heneno), B 11 kiracce — 170 gacoB (5 9acoB B HEZIEIIO).

2 COIEPKAHUE YYEBHOI'O IIPEJJMETA «®U3UKA>»

2.1 10 KJIACC

PA3JIEJT 1. HAVUYHBI METO/I ITO3HAHUS TTPUPOIbI

®dusuka — (pyHAaMeHTadbHas Hayka o mpupoje. HayuHblli MeTO MO3HAHUS U METObI
uccie10oBaHus (PU3NYECKUX SIBICHUH.

DKCIepUMEHT U TEOpHS B Mpoliecce MO3HaHus npuposl. Habntonenne u sKkcrepuMeHT B
dusuke.

CrniocoObl u3MepeHns (pU3NYEeCKUX BETUYHMH (QHAJIOTOBBIE M IU(PPOBHIE U3MEPUTEIbHBIE
npUOOPHI, KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[Torpenrnocty u3MepeHuit Qu3nuecknx BeaUYHH (aOCOTIOTHASI M OTHOCUTENIbHAS).

MogenupoBanue (GU3NYECKUX SIBIEHUI U MpoleccoB (MaTepHalibHas TOUKa, a0COIIOTHO
TBEP/I0E TENO, NcallbHas )KUJIKOCTh, UA€aJIbHBINA ra3, ToueuHsli 3apsin). ['unoreza dusndeckuii
3aKOH, I'PAaHUIIBl €r0 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponp u mecto ¢usuku B (popMHpOBAaHMM COBPEMEHHOW HAy4YHOM KAapTUHBI MHpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

YdeHnueckuit SKCIIepUMEHT, Ja0opaTOpHbIe pabOThl, MPAKTUKYM.

1 M3mepeHue cuiibl TOKa M HaNpsDKEHHS B LIEMH TOCTOSIHHOTO TOKAa MPU TOMOIIU
AHAJIOTOBBIX U IU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

2 3nakoMmcTBO ¢ I poBoii 1abopaTopueil no gusuke. [Iprumepsl n3mepenus: Gpu3NUECKUX
BEJIMYMH IIPU TOMOLIY KOMIIBIOTEPHBIX JATUYUKOB.

PA3JIEJI 2. MEXAHHUKA

Tema 1. Kunemaruka

Mexannueckoe  aBmkeHHE. (OTHOCHTEIBHOCTH MEXaHUYECKOro JABMxkeHMusA. Cucrema
OTCU€Ta.

[Ipsimast u oOpaTHas 3aa4M MEXaHUKH.

Pagnyc-BekTop MaTepuaibHOW TOYKH, €ro MPOCKIMH HAa OCH CUCTEMbl KOOPAMHAT.
Tpaexropus.



[lepemerienue, ckopocTb (CpenHss CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCHU CUCTEMbl KoopAuHAT. ClloKEeHHE MepeMEIeHUN U
CIOKE€HHUE CKOpocTel. PaBHOMEpHOE M pPABHOYCKOPEHHOE NPSIMOJIMHEMHOE JBUKEHHUE.
3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHHS U MyTH MAaTEPUAIbHOM TOUKH OT BPEMEHH U HX
rpaduku.

CBobOogHOe maneHue. YCKopeHrue cBOOOMHOrO majaeHus. J[BrkeHue Tena, OpoImIeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MAaTEPUAIbHOW TOUKHU
OT BPEMEHH U UX I'papuKu.

KpuBonuneiinoe nuxeHue. J|BukeHrne MaTepuagIbHOM TOYKH MO OKPYKHOCTH. YTJIOBas
U JTuHEiHas ckopocTh. Ilepuoa u yacrora obOpamenus. LleHTpocTpemMuTensHOE (HOPMAIBHOE),
KacaTeJbHOE (TaHTeHIIMABHOE) U TIOJTHOE YCKOPEHUE MAaTePHAIbHOM TOUKH.

TexHnuyeckue yCTpPONCTBA M TEXHOJIOTMYECKUE TIPOLECCHI: CHUAOMETpP, IBUKECHHE
CHapSJIOB, LIETIHbIE, IeCTepEHYAThIC U PEMEHHBIE Mepeaaun, CKOPOCTHBIE TU(THI.

JlemoHCTpanuu

1 Mogenb cucteMbl OTCUETA, UIUTFOCTPALINS KUHEMATUYECKUX XapaKTEPUCTUK JIBUKEHUS.

2 Crioco0sl UCCIeIOBaHUS ABMKEHUH .

3 Mnmroctpanus nNpeAesibHOro Mepexo/ia U U3BMEPEeHHe MTHOBEHHON CKOPOCTH.

4 TlpeoOpa3oBaHue IBMKEHUH C HCIIOJIB30BAHMEM MEXAHU3MOB.

5 [TapeHue Ten B BO3AyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

6 HaGmronenne ABM>XeHUs Tesa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

7 HampaBneHue CKOPOCTH MPHU JABUKEHUHU IO OKPYXKHOCTH.

8 IIpeobpa3zoBaHue yrioBOM CKOPOCTU B PEAYKTOPE.

9 CpaBHeHUE yTeH, TPAEKTOPHIL, CKOPOCTEH IBM>KEHHS OJJHOTO M TOTO K€ TeJla B Pa3HbIX
CcUCTEeMax OTCUETA.

Y4eHnueckui HIKCIIEPUMEHT, JIabopaTOpHbIe PadOThI, MPAKTUKYM

1 N3yueHure HepaBHOMEPHOTO JIBUYKEHUS C LIEJIbIO ONPEAESICHUSI MTHOBEHHOU CKOPOCTH

2 W3mepeHue yCKOpeHHUs MpU MPSIMOJIMHEHHOM  PABHOYCKOPEHHOM JIBM)KEHUH 10
HaKJIOHHOM TJIIOCKOCTH.

3 UccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUH.

4 W3mepeHue YyCKOpeHHs CBOOOAHOrO TMajeHus (PEKOMEHIOBAHO HCIOJIb30BaHUE
1 poBoH TabopaTOPUN).

5 V3yuenue nBuxKeHUs Tea, OpOIIeHHOro ropu3oHTaNIbHO. [IpoBepka runoressl o mpsiMoi
MPONOPIUOHAIBHON 3aBUCUMOCTH MEXY JATbHOCTBIO MOJETA M HAYaJIbHON CKOPOCTBIO Tela.

6 N3ydyeHue qBUKEHUS TeJa 110 OKPYKHOCTH C ITOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO.

7 WccnenoBaHue 3aBHUCHMOCTH TEepHOAa OOpaIleHHs] KOHHYECKOTO MAasTHUKAa OT €ro
apaMeTpoB.

Tema 2. Jlunamuka

[Iepseiit 3akoH HeroToHa. IHEpunaneHbie cucTemMsbl OTCUETa. [IpUHINIT OTHOCUTEIBHOCTH
["anunes. HemnepiinanabHble CHCTEMBI OTCUETa (ONpeIesieHHe, TPUMEDHI).

Macca tena. Cuna. Ilpununun cynepno3unmu cuil. Bropoit 3akoH HeroTona st
MaTepUaIbHOM TOUKHU. TpeTui 3akoH HproTOHA [1711 MareprallbHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh T'PABUTALIMOHHON U MHEPTHOW MACCHI.

Cuna TspKeCTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMaJeHUsT OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI M OT TeorpapuyecKkod MHpOTHI. [[BkeHHEe HEOECHBIX Tel W HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABUKYIIETOCS C YCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHUsS] CKOJBXKEHUS W CHJIa TPEHHUS IIOKOS.
Koaddumument tperus. Cuna cOnmpoTHBICHUS TP JIBIKCHHUH Tella B KUIKOCTH WIH rase, eé
3aBUCUMOCTDH OT CKOPOCTH OTHOCUTEIBHOTO ABUKECHUS.

Hasnenue. 'mapocratnueckoe nasienue. Cuna Apxumena.

TexHHUUeckue YCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECChl: MOJUIUIHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.



JeMoHcTpauuun

1 HabmroneHue nBHKEHUS Tell B MHEPIMAJIbHBIX U HEMHEPIHUAIBHBIX CUCTEMaxX OTCUETA.

2 IIpyHIMI OTHOCUTENBHOCTH.

3 Kayenue AByX LWIMHIPOB WIM IIAPOB Pa3HOM Macchl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIMAIbHOI CUCTEMBbI OTCUETA.

4 CpaBHEHHE pPaBHOJCUCTBYIOIEH MPWIOKEHHBIX K TEly CHUJI C IPOU3BENECHUEM
MAacchl TeJla Ha €r0 YCKOPEHHUE B MHEPLHUAIbLHOM CUCTEME OTCUETA.

5 PaBeHCTBO CuIl, BO3HUKAIOIIMX B PE3YyJIbTaTE B3AUMOICUCTBUSA TEI.

6 M3mepeHue macc o B3auMOJEHCTBUIO.

7 HeBecoMoOCTb.

8 Bec Tena nmpu yCKOpEHHOM MOABEME U Ma/ICHUH.

9 LleHTpOOEIKHBIC MEXaHU3MBI.

10 CpaBHeHuE CUll TPEHUS MOKOSA, KAUEHUS U CKOJIbKEHUS.
Y4eHn4ecKkuid HKCIIEpUMEHT, 1abopaTOpHbIE pabOThI, MPAKTUKYM

1 3mepenne paBHOICHCTBYIOIICH CUII IIPH JIBUKEHUH OpYCKa MO HAKJIOHHOM MJIOCKOCTH.

2 IlpoBepka rumoTe3bl O HE3aBHCHMOCTH BPEMEHH [BWKCHHs OpycKa MO HAKIOHHON
IUIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MacChl.

3 HccnenoBaHue 3aBUCUMOCTH CUJI YIPYTOCTH, BOZHUKAIOIIKX B MPYKUHE U PE3SUHOBOM
obpasrie, oT ux nedopmaruu.

4 V3yueHue IBMKEHUS CUCTEMBI TEJ, CBA3AHHBIX HHUTHIO, NIEPEKUHYTON 4depe3 JETKUil
0110.K

5 MHW3mepenue KodpduUIHMEHTAa TPEHUS IO BEIUYMHE YIJIOBOTO KO3 UIMeHTa
3aBucuMocTd FTp(N).

6 HccnenoBanue JABMKEHMsT Opycka 10 HAKIOHHOW IUIOCKOCTH C IEPEMEHHBIM
K03 PUIMEeHTOM TpEHUS.

7 I3ydeHne IBUKEHHUS Tpy3a Ha BalLy C TPEHUEM.

Tema 3. Cratuka TBEpAOro TENa

AbcomotHO TBEpOE Teno. [locTynarenbHoe U BpalaTelbHOE JABM)KEHNE TBEPAOIO Tea.
MOMEHT cuiIbl OTHOCUTENIBHO ocu BpauieHus. [lnedo cumnbl. CrnoxeHue cuil, IPUIOKEHHBIX K
TBEpaOMY Teiy. LleHTp TsKecTH Tena. YCIOBUS paBHOBECHS TBEPAOTO Tena. Y CTOMYHUBOE,
HEYCTOHYMBOE, Oe3pa3INyHOe paBHOBECHE

TexHu4eckue yCcTpOMCTBA M TEXHOJOTHYECKHE MPOLECChl: KPOHUITEMH, CTPOUTEIbHBIN
KpaH, peléryaTbie KOHCTPYKIINHT

JlemoHCTpanuu

1 YcnoBus paBHOBeCHs

2 Bunbl paBHOBecust

YdeHnueckuit SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM

1 UccnenoBanue yCiIOBHI paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILLICHHUS.

2 KoHcTpynpoBaHH€e KPOHIITEHHOB U PACYET CHUIT YIIPYTOCTH.

3 3yyeHue yCcTOMYMBOCTH TBEPJOTO TEJA, UMEIOLIErO MIIOMA/b OMOPHI.

Tewma 4. 3akoHBI COXpaHEHMSI B MEXAHUKE

Nmnynbc MaTepraibHOM TOYKH, CUCTEMBI MaTepHalIbHBIX Touek. LleHTp Macc cucremsl
MaTepuaibHBIX TOodeK. Teopema O ABMXKEHMM LeHTpa Macc. Mmmynsc cuibl U HM3MEHEHHE
UMIyJbCa TeNa. 3aKOH COXpaHEHUs HMITylbca. PeakTuBHOe naBH)KeHHE. MOMEHT HMITylbca
MaTepuanbHoOi ToUKH. [IpencraBinenne o COXpaHEeHMH MOMEHTA UMITYJIbCA B LIEHTPAJIBHBIX MOJISIX.
Pabora cuibl Ha MajoM M Ha KOHEYHOM mnepemelneHuu. ['paduueckoe npeacrasienue padboThI
cuiibl. MomHoCTh cuiibl. KuHeTHueckas sHeprusi MaTepuaibHONW TOukU. Teopema 00 n3MEeHEeHUH
KMHETUYECKOW SHEpruu MaTepuanbHOW TOukH. [loTeHIMalbHble M HEMOTEHIMAIbHBIE CHUJIBI.
[TorennuanpHas sSHeprus. [loTeHIManbHas >HEPTUs yOpPyro AePOPMUPOBAHHON MPYKHUHBI.
[ToreHunanbHas SHEPrUs Tejaa B OJHOPOJHOM IpaBUTALIMOHHOM Tojie. [loTeHnunanpHas sHeprus
TeJa B TPAaBUTALIMOHHOM I10JI€ OJJHOPOJHOTIO 11apa (BHYTpU M BHE mapa). Bropas kocMmuueckas
CKOpOCTh. TpeThsi KocMHYeCcKasi CKOPOCTb.



Cas13p pabOThl HEMOTEHUIUANBHBIX CHJI C U3MEHEHHEM MEXaHWYECKON 3HEPTrUu CHUCTEMBI
Tel. 3aKOH COXPaHEHUS MEXaHWYECKOW SHEpruu. YIpyrue M HEYNpYrue CTOJIKHOBEHHS.
VYpaBHeHue bepHymnum g WIEanbHOM JKUAKOCTM KAaK CIEICTBUE 3aKOHA COXPaHEHUS
MEXaHUYECKON 3Hepruu. TeXHH4YecKue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLIECCHI: JBUKECHUE
pakeT, BOJOMET, KONEP, NPY>KUHHBII MUCTOJET, TUPOCKOII, GUTYpHOE KaTaHHE Ha KOHbKAaX.

JlemoHCTpanuu

1 3akoH coxpaHeHus UMIyJibca

2 PeakTUBHOE JIBUJKEHUE

3 M3MepeHue MOIHOCTH CUJIBI

4 W3meHeHME SHEPTUM Teja IIPU COBEPILIEHUN PabOThI

5 B3aumuble npeBpamieHus KHHETUYECKON U MOTEHIIMAILHON SHEPTUM MpU JEHCTBUM HA
TEJIO CHJIBI TSDKECTH U CUJIbI YIIPYTOCTH

6 CoxpaHeHue 3HepTruy Ipu CBOOOTHOM MaJCHUU

Y4eHnueckui HIKCIIEPUMEHT, JIabopaTOpHbIe PadOThI, MPAKTUKYM

1 W3mepenue ummyibca Tena o TOpMO3HOMY ITYTH.

2 H3mepeHue CWIBI TSTH, CKOPOCTH MOJEIU DIEKTPOMOOHIIS U MOIIHOCTH CHIIBI
TATH.

3 CpaBHEHUE U3MEHEHUS UMITYJIbCA T€JIa C UMIYJIBCOM CHUJIBI.

4 VccnenoBanue COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOIEHCTBUU.

5 U3mepeHune KNHETUYECKOW SHEPTUM Teja MO0 TOPMO3HOMY IYTH.

6 CpaBHeHHE W3MEHEHHS MOTEHIMAIBPHOW DHEPrUU MPYKUHBI C paOOTON CHIIBI
TPEHUSL.

7 Onpenenenuie padbOThl CUIIBI TPEHUS IPU ABUKEHUHU TeJla IO HaKJIIOHHOM TJIOCKOCTH.

PA3JIEJI 3. MOJIEKVIJISIPHA S ®U3UKA U TEPMOJNHAMUKA

Tema 1. OcHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU

OcHOBHbBIE TOJIOKEHUSI MoJieKynspHo-kuHeTnueckoil Teopuun (MKT), ux ombiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHne. XapakTep JBM)KEHUS U B3aUMOJCHCTBHUSA
YyacTHIl BellecTBa. MoJienu CTpOeHUsI Ia30B, KUAKOCTEN U TBEPIABIX TelI U 0ObSICHEHHE CBOWCTB
BEIIeCTBA Ha OCHOBE 3THX Mojenedl. Macca u pasmepbl Mosekyn (atromoB). KommuectBo
BemiecTBa. [locrosHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ usmepenus. Illkana Temmepatyp
enbcus.

Mopnens unpeansHoro raza B MKT: wgactunbl raza IBHXKYTCS XAaOTHYECKM U HE
B3aUMOJICUCTBYIOT APYT C APYIOM.

I'a3oBble 3akoHbl YpaBHeHue MeHaeneeBa—Kianeiipona. AOGcomoTHas Temreparypa
(wkanma temmneparyp KeneBuna). 3akon [lanbrona. WM3omporeccsl B Ha€adbHOM Ta3e ¢
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe nmpecTaBieHne U30MPOLECCOB: H30TepMa,
n30x0pa, n3obapa.

CBsi3p MEXIy JaBICHHMEM U CpeAHEM KHHETUYECKOW OHHEPrueil IMOCTyNaTeIbHOTO
TETJIOBOTO JBMKEHUST MOJICKYJT UeaIbHOTO raza (ocHoBHOe ypaBHeHne MKT uaeanbHoro raza).

CBs3b  aOCONIIOTHOW  TeMmepaTypbl TEPMOJAMHAMHYECKOM CHCTEMBI CO CpeaHei
KMHETUYECKOW SHEPTUell MOCTYNaTeIbHOr0 TEIIOBOTO IBMXKEHUS €€ YacTHII.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE MPOIIECCHl: TepMOMETp, OapoMmerp,
MOJIy4YeHUE HAHOMATEPHUAIIOB.

JlemoHCTpanuu

1 Mogaenu ABMXKEHUS YACTHUI[ BELECTBA

2 2 Mopnenb OpOYHOBCKOTO JIBHYKCHHS

3 Busieoponuk ¢ 3anichio peabHOro OPOYHOBCKOTO JIBUKEHUS
4 Muddysus xuakocren



5 Mogensb onbita [lITepna

6 [IpuTspkeHne MoJeKy

7 Monenu KpUCTaJUTMYECKUX PEIIETOK

8 Halumonenue u rcciae10BaHue H30IPOIECCOB

YdeHn4ecKuil SKCIIEPUMEHT, TabopaTopHbIe paboThI, MPAKTUKYM

1 UccnenoBanue mporecca YCTaHOBJIGHUS TEIUIOBOTO PAaBHOBECUS NpPU TEIIOOOMEHe
MEK]1y TOpAYEH B XOJIOAHOU BOAOM.

2 U3ydeHue M30TEpPMUYECKOrO Ipoliecca (PEeKOMEHIOBAaHO HCIOJb30BaHUE LU(PPOBOI
naboparopun).

3 H3yueHue H30XOpHOrO Mpolecca

4 W3ydeHnue n300apHOrO IMpolecca

5 [IlpoBepka ypaBHEHHSI COCTOSHHUS.

Tema 2. Tepmoaunamuka. TemioBbie MaIMHbI

Tepmonunamuueckas (TZl) cucrema. 3aganue BHeEmHHMX YycioBuil st T cucTeMsl.
Buemnue u BHyrpenHue napametpsl. [lapamerpsl T/] cucteMbl kak cpeiHUE 3HAUEHHS BEJIUYHH,
ONMCHIBAIOIIUX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano tepmomumHamuku. CamomnpowusBoibHas penakcauus TJ[ cuctemsl k
TEIJIOBOMY PaBHOBECHIO.

Mopenp wuaeanbHOrO Ta3a B TEPMOJMHAMUKE — CUCTEMa YypaBHEHUH: ypaBHEHHE
MenneneeBa—KianeiipoHa 1 BeIpak€HUE U1l BHYTPEHHEH SHEPIUM. Y CIOBHUS IPUMEHUMOCTH
STOM MOJENM: HU3Kasg KOHLEHTpalusi YacTUll, BBICOKME TeMmmeparypbl. Bbipaxkenue s
BHYTPEHHEHN SHEPTUU OJHOATOMHOIO UACAIBHOIO ra3a.

KBazucrarnueckue u HeCTaTUHYECKUE TIPOLIECCHI.

OneMeHTapHas paboTa B TepMOJMHAMUKE. Bpramcienue paboThI 1o rpaduky mporecca
Ha pV-auarpamme.

Tenonepenaua kak crmoco0 U3MEHEHHsi BHyTpeHHeW osHeprum TJ[ cuctemsr 06e3
coBepieHus padoTsl. KoHBEKIUS, TEMIONPOBOAHOCTD, U3Ty4YEHHE.

KomnuectBo TemnoTel. TemnoéMkocTh Tena. YaelbHas W MOJIpHAs TEIIIOEMKOCTH
BellleCTBA. YpaBHeHHE Maiiepa. YenpHas TeIioTa cropaHus TOIUIMBA. Pacuér komuyectsa
TEIUIOTHI IIpH Teruionepenaye. [lonstie 06 aquadatHoM mporiecce.

[lepBriii 3aKk0oH TepMoaMHAMUKU. BHyTpeHHss sHeprus. KonmndyecTBo TEmnoThl U paboTa
KaK Mepbl U3MEHEHUs1 BHyTpeHHe! 3Heprun TJ1 cuctemsl.

Bropoii 3akoH TepMOIMHAMUKM I PABHOBECHBIX IIPOLECCOB: 4YEpe3 3aJaHHOE
paBHOBEeCHOE cocTosiHue TJ| cucTemMbl TPOXOAWT €IWHCTBEHHas anuabarta. AOCOIIOTHAs
TeMIieparypa.

Bropoii 3ak0H TepMOJUHAMUKH 11 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO NEepeaaTh
TEIIOTYy OT Ooyiee XOJOJHOrO Tena K Oosee Harpetomy Oe3 kommencanmu (Kmaysuyc).
HeoOpatumMocTh NpUpOIHBIX MPOIECCOB.

[Ipunnune! peiictBust TeroBbix MamuH. KITJA. Makcumansnoe 3nauenue KIIJ. Llukn
Kapho.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BaHNUs TEIJIOBBIX JBUTareneil. TemnoBoe 3arpsa3HeHne
OKPYKAaIOIIEeH Cpeabl.

TexHnyeckue ycTpoNCTBa M TEXHOJOTMYECKUE MPOLECCHI: XOIOAWIBHUK, KOHIUIIMOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUraTeNd, MapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHUX
TEMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIOJIb30BAaHUEM TEIIOBOIO HAacoca,
yTUIIU3aLKsg OMOOPraHUYEeCKOro TOTUIMBA 11 BEIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPTUH.

JleMmoHCTpanuu

1 W 3meHeHnue TeMnepaTypsl Npu anadaTHIECKOM paCUIMPEHNUN

2 BozgymHoe orHuBo

3 CpaBHeHHE YACTHHBIX TEIJIOEMKOCTEH BEUIECTB



4 CnocoObl U3MEHEHHUS BHYTPEHHEH dHEPTUH
5 HccnenoBanue annabaTHOTro mporecca
6 KoMmbroTepHble MOJIEIN TEIJIOBBIX JABUTATEICH

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe PadOThI, MPAKTUKYM

1 Usmepenue ynenpHON TEIIOEMKOCTH.

2 MHccnepoBanue mpouecca OCTBIBaHUS BEILIECTBA.

3 UccnenoBanue anqnabdaTHOTO MpoIecca.

4 M3ydeHne B3aMMOCBSA3U YHEPTUU MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBHS U TEMIIEpaTyphl
KHUIICHUS JKUJIKOCTEH.

Tema 3. ArperaTHble cocTOsiHUS BeliecTBa. Da30Bble NEPEXOIBI.

[TapooOpa3zoBanue u KoHAeHcauusd. lcnapeHue u KHUIEHHE. YAelnbHas TEIoTa
napooOpa3oBaHUsI.

Hacepiennsle ¥ HeHachlllleHHble mapbl. KadecTBeHHas 3aBHCHUMOCTh IUIOTHOCTH H
JIABJICHUS HACBIIICHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCHMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHUS B KUIAKOCTH.

Bnaxxnocts Bo3ayxa. AOCONIOTHAsT M OTHOCUTEIbHAs BIAXKHOCTh. TBEpIOE TEINO.
Kpucrannuueckue u amopduble Tena. AHU30TPONUS CBOWCTB KpHUCTAUIOB. llnaBnenue u
KpUcCTayuIH3anus. Y ienpHas Teruiora miasieHus. Cyonumarus.

Hedopmaruu tBEpaoro tena. Pactsxkenue u cxarue. Casur. Moayne Onra. Ilpenen
ynpyrux aedopmariuii.

TemnoBoe pacimpeHue KUIAKOCTeH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAaHUM YaCTHUII BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHHUS TEJ
(Ha KaueCTBEHHOM YpPOBHE).

[IpeoOpaszoBanue sHEPTUH B Pa30BBIX Mepexoax. Y paBHEHUE TEIUIOBOTO OaiaHca.

[ToBepxHocTHOE HaTsbKeHUE. KoadduimeHT moBepXHOCTHOTO HATsbKeHUs. KanumisipHeie
sBJICHHS. J{aBlieHue 1Mo HCKPUBIEHHON MOBEPXHOCTHIO KUAKOCTH. Dopmyna Jlamaca.

TexHuueckue yCTpoilCTBA W TEXHOJOTWYECKHE TMPOLECChl: JKUJIKHE KPHUCTAILIBI,
COBpPEMEHHBIE MaTepUAIbI.

JleMoHCTpanuu

1 TemnnoBoe pacmmpeHue

2 CBoiicTBa HACBIILIEHHBIX NIapOB

3 Kunenue Kunenue npu NOHWKEHHOM JaBJICHUU

4 V3mepeHune cuiibl IOBEPXHOCTHOI'O HATSKEHUS

5 OnbITH ¢ MBUTBHBIMH TUIEHKaMU 6 CMadnBaHUE

7 KanumnsipHble sSIBIEHUS

8 Monenu HEHBIOTOHOBCKOW KUIKOCTH 9 CriocoObI M3MEpPEHUs BIAXKHOCTH

10 UccnenoBanue HarpeBaHus M MUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA

11 Bunsr nepopmaruit

12 Habnronenue Mansix aedopmarmii

Y4eHnuecKui HIKCIIEPUMEHT, JIa0opaTOpHbIE PabOTHI, MPAKTUKYM

1 U3ydeHue 3aKOHOMEPHOCTEHW HWCIAPEHUsS KHUIKOCTEH.

2 VI3mepeHue ynenbHON TETIOTHI TUIABICHUS JIb/A.

3 M3ydeHne CBOKCTB HACBIIIEHHBIX MTapOB.

4 NsmepeHne aOCOMOTHON BIaXKHOCTH BO3/yXa U OLIEHKA MAcChl TApOB B MMOMEIICHHUHU.

5 Hsmepenne ko3P uiineHTa moBepXHOCTHOTO HATSHKEHUS.

6 Wsmepenue moayns FOura.

7 UccnenoBanue 3aBUCHMOCTH JiehOpMalliid Pe3MHOBOr0 0o0paslia OT MPHJIOKEHHOH K
HEMY CHJIBI.



PA3/IEJI 4. DJIEKTPOAMHAMUKA

Tema 1. Dnekrpudeckoe moie

DnekTpu3zanus Tel W €€ MPOSBICHHUS. OnekTpuyeckuit  3apsg. JlBa  Buaa
NIEKTPUYECKUX 3apsaoB.  [IpoBOAHMKM, JUAIEKTPUKU U MOIYIPOBOJHUKH. DJIEMEHTAPHBIN
3JIEKTPUYECKUN 3aps/l. 3aKOH COXPAHEHUs AIEKTPUUECKOr0 3apsa.

BsaumopeiictBue 3apsinoB. Toueunsle 3apsapl. 3akoH Kynona. Dnexrpuueckoe nosue. Ero
NeiicTBUE Ha 3JIeKTpuueckue 3apaasl. Hanpsok€HHOCTD anekTpuyeckoro mnosst. [IpoOuslii 3apsi.
JIuHuK HanpsHKEHHOCTH IEKTPUUYECKOT0 1oIsl. OTHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHManbHOCTh 3MEKTPOCTATUYECKOrO MOJIA. Pa3HOCTh MOTEHIIMAIOB U HAIPSKEHUE.
[ToreHunanbpHas 3HEPI U 3apsiia B 3JIEKTPOCTaTUYECKOM 1oJ1e. [loTeHuan 31eKTpocTaTH4ecKoro
nosist. CBs3b HANPSKEHHOCTH IOJIS U PA3HOCTU MOTEHLUUATIOB JUISL 3JIEKTPOCTATUYECKOTO MOJIs
(KaK OTHOPOAHOIO, TAK U HEOAHOPOAHOTO). [IpUHIIMT Cynepno3uLny ANEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apshkeHHOU cdepsl. [lorge paBHOMEpPHO
3apspkeHHOro 1o o0BEMy 1mapa. I[lome paBHOMEPHO 3apsKEHHOW OECKOHEYHOW TUIOCKOCTH.
Kaptunbl mTMHUI HANPsHKEHHOCTU 3TUX MOJIEH U SKBUIIOTEHUUATIBHBIX IOBEPXHOCTEH.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PAaBHOBECHS 3apsJI0B.

JIMBIIEeKTPUKH B JIEKTPOCTATUYECKOM IoJ1€e. J(u3neKkTpruyeckast IpOHUILIAEMOCTh BEIIECTBA.

Kongencarop.  DieKTpo€MKOCTh  KOHJEHcCAropa.  ODJEKTPOEMKOCTb  IJIOCKOTO
KOH/JIEHCATOopa.

[lapannensHoe  coeauHeHWe  KoHJeHcaTopoB.  IlocienoBaTenbHOE — COEOUHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

JIBrKeHue 3apsyKeHHOM YacTULIbl B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuuyeckue ycTpoHCTBAa M TEXHOJIOTMUYECKUE IPOLECCHI: AIEKTPOCKOI, 3JIEKTPOMETP,
AIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHHE YIEKTPOIIPHOOPOB, KOHACHCATOPHI, reHepaTop Ban ne
['paada.

JlemoHcTpamuu

1 VerpolicTBO M NpUHIUI JEHCTBUS 3JIEKTPOMETpa

2 DueKTpuYecKoe Mose 3apsuKeHHBIX HIapUKOB

3 DneKkTpuYecKoe NoJie IBYX 3apsyKEHHBIX TUIaCTUH

4 Mogens anekTpocTaTHueckoro resHepatopa (Ban ne I'paaga)

5 IIpOBOAHUKH B 2JIEKTPUUYECKOM I10JIE

6 DnekrpocTaTuyeckas 3aluTa

7 YCTpOMCTBO U IEUCTBUE KOHAECHCATOPA IOCTOSHHON U IEPEMEHHON EMKOCTH

8 3aBUCHMOCTb AJIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOIAAW IUIACTHH,
PAcCTOSIHUSA MEXAY HUMH U JTUDJIEKTPUUECKON TPOHUIIAEMOCTH

9 DHeprust 2JEKTPUUECKOTO TOJISI 3apsSHKEHHOIO KOHJEHCATopa

10 3apsiaka u pa3psijika KOHIAEHCATOpa Yepe3 pe3ucTop

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE PadOTHI, MPAKTUKYM

1 OueHka cuit B3aUMOJICHCTBUSA 3apsHKEHHBIX TEI

2 HabmioneHue mpeBpalleHUs] SHEPTrUU 3apsSHKEHHOTO KOHJIEHCATOpa B DHEPIHIO
U3ITy4EHUs CBETOANOAA

3 Hzydenue mpoTekaHUs TOKA B IETH, COJEPKAIIEH KOHACHCATOP

4 PacrmpeneneHue pazHOCTH MOTEHIMAJIOB (HANpPSHKEHUs) MPU IMOCIEN0BATEIbHOM

COETMHEHNH KOHJIEHCATOPOB
5 HccnenoBanue paspsaa KOHACHCATOPA Yepe3 pe3UCTop

Tema 2. [IoCTOAHHBIN 2IEKTPUUECKUNA TOK

Cuna toka [locTossHHBINH TOK

VYcnoBus CyliecTBOBAaHHS TOCTOSIHHOTO 3JIEKTPUYECKOr0 ToOKa. VICTOUHMKM TOKa.
Hanpsokenne U u D/IC E. 3akon Oma [u1s yyacTKa LIENU. DJIEKTPUUYECKOE CONPOTHUBIICHHE.



3aBUCHUMOCTB COITPOTHUBIICHUS OJHOPOAHOTO IPOBOJHUKA OT €r0 JJIMHBI U TUIONIAJH TONEPEUYHOTO
ceueHus. Y IenbHOEe CONPOTUBIIEHHE BellecTBa. [locnenoBarenpHoe, napamieabHOE, CMELIaHHOE
COoeIMHEHUE MPOBOAHUKOB. Pacuér pa3BeTBiIEHHBIX AnnekTpudeckux nenei. [Ipasuna Kupxroda.
Pabora »snekrtpuueckoro Toka. 3akoH Jxoyns—IJleHna. MOIHOCTE 3JEKTPUYECKOIO TOKA.
TennoBast MOITHOCT, BeIAEsIeMast Ha pe3uctope. DJ{C u BHyTpeHHEe COPOTUBICHUE HCTOYHUKA
ToKa. 3akoH OMma i OJIHOM (3aMKHYTOM) 3JIEKTPUUYECKON 1enu. MOIHOCTh HCTOYHHUKA TOKA.
Kopotkoe 3ambikanne. KoHaeHcaTop B LieH MOCTOSTHHOTO TOKA.

TexHnuyeckue yCTpPOHCTBA M TEXHOJIOTMUYECKUE IIPOLECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHK IEKTPUUECKON SHEPIUH.

JlemoHCTpanuu

1 M3Mepenune cuibl TOKA U HaIPSKEHUs

2 HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKAa OT HANpsOKEHUS Uil PE3UCTOpA, JIAMIIBI
HaKaJIMBaHUs U CBETOIMOJA

3 3aBUCHMOCTb CONPOTHUBIICHUS LMJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAAU
MONEPEYHOI0 CEYEHUS U MaTepuaa

4 WccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKAa OT CONPOTUBJIEHUS IPU MOCTOSIHHOM
HaIpSKEHUU

5 Ipsmoe uzmepenue IJIC KopoTkoe 3aMbIkaHHE TaIbBAHUYECKOTO JIEMEHTA U OLIEHKA
BHYTPEHHETO COMPOTUBIICHUS

6 Crioco0b! coennHeHust ICTOYHUKOB Toka, DJIC GaTapeit

7 UccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX/1y ITOJIFOCAMU KCTOYHUKA TOKA OT CUJIbI TOKA
B LIEIIH.

Y4eHnueckui HIKCIIEPUMEHT, JIabopaTOpHbIe PadOThI, MPAKTUKYM

1 MHccnenoBanue cMENIaHHOTO COEIUHEHHS! PE3UCTOPOB

2 VI3mepeHue ynenbHOro COMPOTHBICHUS TPOBOIHUKOB

3 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS JUISL JIaMITbl HAaKaIuBaHUs

4 VYBenuueHue mpejaena U3MEpeHUs amrepMmeTpa (BOJIbTMETPA)

5 Nsmepenue 3/IC 1 BHYTPEHHETO COMPOTUBIICHUS HCTOUHUKA TOKA

6 Hccnenosanue 3aBucumoctu DJIC ranbBaHMYECKOrO JJIEMEHTAa OT BPEMEHHU IpHU
KOPOTKOM 3aMbIKaHUU

7 UccnenoBanne pa3HOCTH IIOTEHIIUAJIOB MEX Y ITOJIFOCAMH HCTOYHHMKA TOKA OT CHJIBI TOKA
B LIENU

8 HccnenoBaHue 3aBUCMMOCTH TIOJI€3HOM MOITHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA

Tema 3. Toku B pa3IMyHBIX cpeaax

OnexTpuueckas NPOBOAMMOCTb pPa3IMYHBIX BEIIECTB. JJEKTPOHHAs IPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTHBIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepxXnpoBOANMOCTb. DJIEKTPUYECKUA TOK B BakyyMme. CBONCTBA 3JEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHass W MpPHUMECHAas IPOBOJUMOCTh IOJIYIPOBOJAHHUKOB.
CpoiictBa p—~n-niepexonaa. IlomynpoBoHUKOBBIE TPUOOPBI.

DJIEKTPUYECKUH TOK B JJICKTPOJIMTAX. DIEKTPOIUTUYECKAS AUCCOUUALMSA. DIECKTPOIIHU3.
3axonbl Dapanes ISl 2JIEKTPOIH3A.

OnekTpuyeckuii TOK B Tra3ax. CaMOCTOATENbHBIM W HECAMOCTOSTENBHBIA paspsl.
Pasznnunble THIIBI caMOCTOSTENBHOTO pa3zpsaaa. Monnus [1nasma.

TexHuueckue ycTpoHCTBa W MPAKTUUYECKOE MPUMEHEHHE: Ta30pa3psaHble JamIlbl,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOJYNpPOBOJHUKOBBIE MPUOOPHI: TUOJ, TPAH3UCTOP, (OTOIUO,
CBETOJIMOJ; TalbBaHHKa, padUHUPOBAHHE MEIM, BbIIUIABKA AJTIOMUHHUS, DJIEKTPOHHAs
MUKPOCKOIIHS.

JleMmoHCTpanuu

1 3aBHCHMOCTH CONPOTUBICHUS METAIJIOB OT TEMIEpPaTyphI
2 TIpoBOIMMOCTH IEKTPOIUTOB

3 3akonsl anekTponuza Papajes



4 VIckpoBO#1 pa3psia U MPOBOAUMOCTD BO3IyXa
5 CpaBHeHuE NPOBOJUMOCTH METAIOB U IOJIYHPOBOIHUKOB
6 OIHOCTOPOHHSS MPOBOAUMOCTD TM0/1a

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe PadOThI, MPAKTUKYM

1 HaGmronenue 3mekTponusa

2 U3mepenue 3apsiia 0IHOBAJICHTHOTO HOHA

3 UccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPhI
4 CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU U0/

®OU3NYECKHNM ITPAKTUKYM

Crioco0b1 n3MepeHus: GPU3NIECKUX BEJTHMUMH C UCIIOJIb30BaHNEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIBHBIX HPUOOPOB M  KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TIOTPEIIHOCTH  HM3MepeHHi  ¢u3ndeckux BeaumuuH. OIeHKa TpaHHIl
MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEpPEHUI, HCCIEI0BaHUM 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH, MPOBEpKa MPEUI0KEHHBIX TUIoTe3 (BbIOOp M3 paboOT, OMUCAHHBIX B TEMAaTUYECKHX
pazzaenax «Y4YeHUYEeCKH IKCIIEPUMEHT, JJAOOPATOPHBIE paOOTHI, IPAKTHKYM).

MEXITPEAMETHBIE CBA3U

Nzyuenue kypca ¢usuku yriay6iaéHaoro ypoBss B 10 kinacce oCymiecTBIsSETCS ¢ y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTMH, XHMHUH,
reorpauu ¥ TEXHOJOTHH.

MexnpeaMeTHbIE TOHATHUS, CBSI3aHHBIE C M3YyYEHUEM METOJ0B HAyYHOIO IO3HAHMUSL:
sBIICHUE, Hay4YHbIH (akT, rumoresa, Qu3nMyeckas BeIMUYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIE
npuoOopsI, U(poBas 1ad0paTopHs.

Maremaruka: Perenue cucremsl ypaBHeHu. JInnelinas Gyukmus, mapaboina, runepbona,
uX rpauku u cBoicTBa. TpuroHoMerpuueckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC;
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M MX NPOEKIUU HAa OCH KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonorus: Mexanu4yeckoe BHKEHHE B )KUBOW Tpupoe, 1udpy3usi, o0cMOC, TEII00OMEH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXalollew  cpeapl,  yTUIU3auus
OMOOpPraHNYECKOro TOIIMBA JJIsi BBIPAOOTKH «TEIUIOBOI» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KalWUISPHBIE SBJICHHS B IPUPOJE, IEKTPUUECKHE SIBICHUS B )KUBOM MPUPOJIE.

XuMUs: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsI Macca, MOoJIy4YeHue HAaHOMAaTepUasoB, TEIUIOBbIE CBOMCTBA TBEPABIX TN, KUAKOCTEN U
ra3oB, JKUJKHE KPHUCTAUIbl, DJJEKTPUUYECKHE CBOMICTBA METANIOB, 3JEKTPOIUTHYECKAs
JUCCOIMAIMs, TaIbBAHUKA, YJIIEKTPOHHASI MUKPOCKOTHS.

I'eorpacdus: BnaxXHOCTh BO3yXa, BETPbl, 0APOMETP, TEPMOMETP.

TexHonorus: npeoOpa3oBaHKe ABUKEHHUN C UCTIOIb30BAaHUEM MEXaHU3MOB, YUET CYXOro U
KHUJIKOTO TpPEHHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIMU (KPOHIITEWH, pelieTyaThie
KOHCTPYKIMH), UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUSI MEXAHUKU B TEXHUKE (TMPOCKOI, BOJOMET
U T.I.), JBUTATellb BHYTPEHHErOo CropaHus, MapoBass TypOuHa, OBITOBOIl XOJIOAWUJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS] COBPEMEHHBIX MaTepuaioB, B TOM YHCIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTMH,  JJEKTPOCTaTHUecKas  3alluTa,  3a3eMIICHHE
AIIEKTPOTPUOOPOB, Ta30pa3PsTHBIC JTAMIIBI, TOJTYIPOBOHUKOBBIC IPUOOPHI; TATbBAHHUKA.

2.2 11 KUIIACC



PA3JIEJ 4. DJIEKTPOIAMHAMUNKA

Tema 4. MarautHoe nosue

B3aumoneincTBue NOCTOSIHHBIX MarHWTOB M IIPOBOJAHHMKOB C TOKOM. MarHmtHoe moie.
Bekrop marauTHOM MHAYKUMH. [IpuHIUI Cynepro3UIMU MarHUTHBIX I10JI€. JIMHUYM MarHuTHOM
UHAYKIMH. MarHuTHOE 1oJie MPOBOAHMUKA C TOKOM (IIPSMOT0 IPOBOJIHUKA, KATYLIKU U KPYTOBOT'O
BuTKa). OnbiT Dpcrena. Cuna Ammepa, e€ HanpaBlieHUE U MOAYJIb.

Cuna Jlopenna, e€¢ HampaBlIeHME U MOAYJb. JIBMKEHHUE 3apsHKEHHOM YacTUIBI B
OJIHOPOJAHOM MarHuTHOM nose. Pabora cuibl Jlopenua.

MaruutHoe none B Bemectse. @eppoMarHeTUKH, napa- 1 JMaMarHeTUKH.

TexHnuyeckue ycTpoicTBa M TEXHOJOTMYECKUE IPOLECCHl: NPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJBUIaTeNb SKOOM, yCKOpUTENIN
3JIEMEHTApHBIX YaCTHII.

JeMoHcTpanuuun

1 Kaptuna nquHUN MHAYKIMM MarHUTHOTO TIOJS IIOJIOCOBOIO M IOJKOBOOOPa3HOIO
IIOCTOSIHHBIX MarHUTOB

2 KapruHa nMHUNA MarHUTHOM MHIYKIUHU MOJS JUIMHHOTO NPSMOrO IPOBOAHMKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYIIKH C TOKOM

3 B3aumojeiicTBuE IByX IPOBOJHUKOB C TOKOM

4 Cuna Amrmepa

5 [JelictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOIUTA

6 HabmoneHue ABMKEHMS ITyYKa 3JIEKTPOHOB B MAarHUTHOM I10J1€

7 IlpuHuun JeHCTBUS DJIEKTPOU3IMEPUTEIBHOIO HpUOOpa MarHUTORIEKTPUUYECKOU
CUCTEMBI

Y4eHnueckuil 3KCIeprUMEHT, 1a00opaTOpHbIe paboThI, MPAKTUKYM

1 HccnenoBaHue MarHUTHOTO IOJISI MTOCTOSIHHBIX MAarHUTOB

2 UccnenoBanue cBOIMCTB (heppOMarHeTUKOB

3 UccnenoBanue AEHCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy ¢ TOKOM

4 Nsmepenne cuiibl AMiepa

5 HM3ydeHue 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKa

6 OmpeneneHrie MAarHUTHOM MHAYKLIMM HA OCHOBE W3MEPEHMs CHIIBI AMIepa

Tewma 5. DnekTpoMarHuTHasE UHIYKITAS

SIBnenue snexkTpoMarHUTHOM MHAYKUMU. [loTOK BekTOopa MarHMTHOM MHAYKIMH. DJIC
MHAYKIHMU. 3aKOH 3JIeKTpoMarHuTHo! nHaykuu @apanes. Buxpesoe anexktpuueckoe nose. Toku
®yko. O/IC uHayKIIMU B IPOBOJHUKE, IBUKYLIEMCS B OJHOPOAHOM MarHUTHOM nose. [IpaBuio
Jlenna. MuayktuBHOCTH. Karymika MHAYKTMBHOCTH B I€NM IOCTOSHHOIO TOKa. fIBieHHE
camonHaykiuuu OJ[C  caMOMHAYKUIMU. ODHEpPrusi MarHUTHOTO IOJIA KAaTyIIKHM C TOKOM.
OneKTpoMarHuTHOe Toje. TexHuueckue yCTpoCTBA M TEXHOJOTMYECKUE IPOLECCHI:
MHAYKIIMOHHAs [1€4b, COJIEHOU /I, 3aIlUTa OT MIEKTPU3ALMHN TEJl IPU IBUKEHUU B MAarHUTHOM I10JI€
3eMuIH.

JlemoHCTpanuu

1 Habmronenne siBIeHUS SJIEKTPOMArHUTHON HHITYKITHHI

2 HccnenoBanue 3aBucuMoctd DJIC MHAYKIMHM OT CKOPOCTHM HM3MEHEHMSI MarHUTHOTO
MIOTOKA

3 IlpaBuiio Jlenua

4 Tlamenuwe MarHuWTa B aIFOMUHUEBOH (METHON) TpyOe

5 SIBneHune CaMOMHIYKIUU

6 Hccnenosanue 3aBucuMocTtd D/IC caMOMHIYKIIMKA OT CKOPOCTH U3MEHEHHUs CHIIBI TOKA
B LIENIU

YdeHnuecKui HIKCIIEPUMEHT, JIa0opaTOpHbIE PaOOTHI, MPAKTUKYM
1 UccnenoBanue sIBICHUS 3IEKTPOMAarHUTHOW HHAYKIUA



2 OrmpeneneHure UHIYKIIMH BUXPEBOTO MarHUTHOTO TOJIS
3 UccnenoBanue sIBICHUS CAMOWHIYKIIUN
4 CoOopka MOJIeNIi JIEKTPOMAarHUTHOTO FreHepaTopa

PA3/JIEJI 5. KOJIEBAHW A 1 BOJIHBI

Tema 1. Mexanudeckue KoneOaHus

KoneOarensHast cucrema. CBobGomnbie  kosiebaHus. ['apMoHHMUYeckue KojaeOaHwus.
Kunematuyeckoe U AMHAMUYECKOE ONMUCAHME. DHEPreTUYECKOE ONMUCAHUE (3aKOH COXpPaHEHUS
MEXaHUYECKOM 3Heprun). BoIBoI TMHAMUYECKOTO OIMUCAaHUS TApMOHHYECKHX KOJeOaHUN U3 UX
HSHEPreTUYECKOro U KHHEMATUYECKOTO OMMCAHUSI.

Amrmuntyna u ¢asa konebanuii. CBsi3b aMIUTMTY/IbI KOJ€OaAHUN HCXOIHOW BETUYHHBI C
aMIUTUTYAaMU KoJieOaHUil e€ CKOPOCTU M YCKOPEHHS.

[lepuon u yacrota konebanuii. [lepro Manbix cBOOOIHBIX KOJIeOaHUI MAaTEMAaTHYECKOTO
MasiTHUKA. [leproa cBOOOTHBIX KOJIEOaHMIA TPYKUHHOTO MasiTHUKA.

[lonsTe o 3aryxaromux KonebaHusix. BreiHyX)AeHHble KoseOaHus. PeszoHaHC.
Pe3onancHas kpuBas. BnusiHue 3aryxaHus Ha BUJ pe30HAHCHON KpUBOM. ABTOKOJIE0aHUS.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: METPOHOM, 4achl, Kaueiw,
MYy3BIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

JlemoHcTpamuu

1 3anuch Kos1e0aTEIHLHOTO IBHXKCHUS

2 HabmroneHne He3aBUCUMOCTH Tepro/ia MaJIbIX KOeOaHU Ipy3a Ha HUTH OT aMILTUTY/IbI

3 MHccnenoBaHue 3aryxaroolluxX KojieOaHMM M 3aBUCUMOCTH  IepHojia CBOOOJHBIX
KoJie0aHU# OT CONMPOTUBICHUS

4 HccnenoBanue KojebaHWW Ipy3a Ha MACCHBHOM MpPYXHHE C 11€JIbI0 (POPMUPOBAHUS
npeJcTaBIeH 00 uaeanbHON MOJIENN PYKMHHOTO MasiTHUKA

5 3aKoH coXpaHEHHs SHEPTUHU IIPU KOJIEOAHUAX Ipy3a Ha IPYKUHE

6 HccrnenoBaHue BBIHYXACHHBIX KojeOaHUil

7 Habmronenue pe3oHaHca

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM

1 U3mepenue neproaa cBOOOIHBIX KOJIeOaHUH HUTSHOTO U MIPY>KUHHOTO MasiTHUKOB
2 3yueHue 3aKOHOB JIBUKEHUS Tella B X0J€ KojeOaHui Ha yIpyroM MojiBece

3 U3y4yeHne qBUKEHNS HUTSHOIO MasiTHUKA

4 TlpeoGpa3oBaHuE SHEPTUU B NPYKUHHOM MAasITHUKE

5 HUccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXalOUINX KOoJeOaHui

6 ccnenoBanue BbIHYKIEHHBIX KOJIEOaHUI

Tema 2. DnekTpoMarHuTHbIE KOeOaHUS

KonebarenbHbiii koHTYyp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJNEOAHUS B MHJCabHOM
konebarenbHOM KoHType. @opmyma Tomcona. CBsi3b aMIUIUTYIBI 3apsijga KOHIEHCATOpa C
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHs SHEPTUHU B UJEaIbHOM K0JieOaTeIbHOM KOHTYpE.

3aryxaromue HJIEKTPOMAarHUTHbIE KojeOaHHWs. BBIHYyXIEHHbIE 3JEKTPOMarHUTHBIE
Kosie0aHusl.

IlepemenHbIll TOK. MOIIHOCTH NEPEMEHHOTO TOKAa. AMIUIMTYAHOE U JEHCTBYIOIIEE
3HaYeHHE CUJIbI TOKA U HAIPSHKEHUSI MPU Pa3IMyHOM opMe 3aBUCUMOCTH IIEPEMEHHOT0 TOKa OT
BpPEMEHH.

CunyconaabHbIN TEPEMEHHBIN TOK. Pe3ucTOp, KOHIEHCATOP U KaTylIKa HHAYKTUBHOCTH
B LIENI CUHYCOUJAJIBHOT'O IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HallpsKeHUH.

Nneansubiii Tpanchopmarop. [IponusBoacTro, nepenada u notpedieHne dIEeKTPUIECKON
DHEPIHUH.

DKOJIOTHYECKHE PUCKU MPU MPOU3BOACTBE AMEKTpodHepruu. KynbTypa Hcosib30BaHUs



3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HH.

TexHuueckue YCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIepeaay.

JlemoHCTpanuu

1 CBoOonHBIE 3JEKTPOMarHUTHBIE KOJICOaHUS

2 3aBUCUMOCTD YaCTOTHI CBOOOIHBIX KOJICOAHHI OT MHIYKTUBHOCTU U EMKOCTH KOHTYypa

3 OcumimorpaMMBbl 3JIEKTPOMarHUTHRIX KOJICOaHMI

4AT'eHeparop He3aTyXalOUIUX JJIEKTPOMATHUTHBIX KoJeOaHWi

5 Mogeinb 31eKTpOMarHuTHOTO reHepaTopa

6 BoiHyKI€HHBIE CUHYCOM1aJIbHbIE KOJIeOaHus

7 Pe3ucrop, KaTylIka MHIYKTUBHOCTH U KOHJIEHCATOP B LIENHU NEPEMEHHOTO TOKA

8 Pe3onanc nmpu nmociie10BaTeIbHOM COEIMHEHUH PE3UCTOPa, KaTYIIKA UHIYKTUBHOCTU U
KOHJIEHCaTopa

9 YcTpoiicTBO M NPUHIIMIT ASUCTBUS TpaHchopmaTopa

10 Moaenb TuHUM DJIEKTpOIepeaadn

YdeHnueckuil 3KCeprUMEHT, 1a00opaTOpHbIe paboThl, PAKTUKYM

1 Uzyuenue TpancopmaTopa

2 HccnenoBaHue NepeMEHHOro TOKA Yyepes3 MOCIe0BaTeNIbHO COeAMHEHHBIE KOHIEHCATOD,
KaTyIIKy U Pe3UCTOP

3 HaOGmrozneHue 31eKTpOMarHuTHOTO Pe30HaHca

4 UccnenoBanue paboThl HCTOYHUKOB CBETA B LU [IEPEMEHHOTO TOKA

Tema 3. MexaHuueckue U 3J1eKTPOMAarHUTHBIE BOJIHBI

MexaHuueckue BOJHBI, YCIOBUS HX pacnpocTpaHeHus. Ilomepeunble m nponoiibHbIE
BosIHBI. Ilepuon, ckopocTs pacnpocTpaHeHHUs U AJuHA BOJIHbI. CBONCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeoMIIeHUe, UHTephepeHIs U AudpaKIys.

3Byk. CkopocTth 3ByKa. I'pomkocTh 3Byka. Bwicora ToHa. TemOp 3Byka. LllymoBoe
3arpsiI3HEHUE OKPYXKaroleW cpelpl. DJIEKTPOMarHUTHbIE  BOJIHBL. VYcnoBus  M3NMy4eHH
AJIIEKTPOMATrHUTHBIX BOJIH. B3anmuas opueHtanus BekropoB E, B, v B alnekTpoMarHuTHOU
BOJIHE.

CBolicTBa 3JEKTPOMAarHUTHBIX BOJH: OTpPaXKEHHE, MPEIOMJICHHE, MOJSIpU3aLus,
uHTephepeHIMs U AUdpaKIHsL.

[Ixana 3neKTpOMarHUTHHIX BOJIH. [IpuMeHEeHHe 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHIMIIBI painoCBsA3U U TeNeBUAeHUS. Paguonokanys. D1eKTpOMarHuTHOE 3arps3HEHHE
OKpYyXarolien cpelpl. TeXHHYecKue yCTpOICTBa M IPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJbHBbIC

UHCTPYMEHTBI, pajap, PpaJuoNpuUEMHHUK, TEJIEBU30p, aHTEHHa,  TesedoH, CBUY-neus,
yJIBTPa3ByKOBasl MarHOCTHKA B TEXHUKE U MEIMIIMHE.
JlemoHCTpanuu

1 OGpazoBanue U pacIpoCTPaHEHHE MOTIEPEUHBIX U MPOJOIBHBIX BOJIH

2 KomneOG:mromeecs: TeNO Kak UCTOYHHK 3BYKa

3 3aBUCHMOCTH JJUHBI BOJHBI OT 9YaCTOTHI KOJeOaHUi

4 HabmroieHHEe OTpaXEHUsS ¢ TPEJIOMJICHUS MEXaHHUYECKUX BOJH

5 Habmonenue untepdepeHnu u AuQPpaKkiiuid MEXaHHUYECKUX BOITH

6 AKYCTHYECKHI pe30HaHC

7 CBolicTBa ynbTpa3ByKa U €ro MPUMEHEHUE

8 HabmroneHue CBSI3M TPOMKOCTH 3BYKAa W BBICOTHI TOHA C aMIUIUTYIOH M YaCTOTOM
Kose0aHuit

9 MHccnenmoBaHne CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTPaXEHHUE, NPEIOMIICHHE,
nonsipu3anus, nudpakuus, nHTepdEepeHITH

10 OGHapy>xeHne HHPPAKPACHOTO U YIbTPAPHOIETOBOTO U3TYICHHI



YdeHn4ecKkuil SKCIIepUMEHT, TabopaTOpHbIe paboThI, MPAKTUKYM
1 HM3yuyenue nmapameTpoB 3BYKOBOU BOJIHBI
2 Uzydenue pacnpocTpaHeHHs 3ByKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE

Tema 4. Ontuka

[IpsmonnHeliHOE pacnpocTpaHeHUE CBeTa B OJHOPOAHOM cpene. Jlydy cBeta. Toueunsblit
UCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHBI OTpakeHHs cBeTa. [loctpoeHune m3oOpakeHuil B
wiockoM 3epkanie. Cdepuueckue 3epkana. IIpenomiienue cBeta. 3aKOHBI IPEIOMIICHHUS CBETa.
AOCOMIOTHBIM  1oKazarenb mpesnomsieHusa. OTHOCUTENbHBIM  I0Ka3aTeiab  MPEIOMIICHUS.
ITocTOSHCTBO 4acTOTBHI CBETA W COOTHOILIEHHUE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOT O
CBETa 4Yepe3 I'paHully pasjesa JByX ONTHYECKUX cpea. Xon Jiyued B pusMe. /lucnepcus caera.
CnoxHbiii coctaB Oenmoro ceta. L[per. IlomHoe BHyTpeHHee oTpakeHue. IIpemenbHbIN yroi
IIOJIHOTO BHYTpEHHEro oTpaxkeHus. CoOuparonye W paccerBarolliye JUH3bl. TOHKas JMH3a.
@DoKyCHOE pacCTOSIHME U ONTHYECKas CUiIa TOHKOH JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO pacCTOSHUS
TOHKOH c(epruecKoil JTUH3BI OT €€ TeOMETPUU M OTHOCHTEIBHOTO IMOKA3aTelNsl MPEIOMIICHHS.
®opmysa TOHKOM JMH3BL. YBEIMYEHUE, JaBa€MOe JIMH30M. X0 Jy4a, IPOLIeIUIEr0 JIUH3Y O
IIPOM3BOJIBHBIM YIJIOM K €€ riaBHOM onrtuyecko ocu. [locTpoeHue n3o0pakeHUl TOUKH U
OTpe3Ka NPsMON B COOMPAIOIINX U PACCEHBAIOIIUX JIMH3aX U UX CUCTEMAX.

Ontrueckue mpudopsl. Pazperraromas crmocoOHOCTh. ['1a3 Kak onTHYECKasi CHCTEMA.

IIpenensl NPUMEHUMOCTH T'€OMETPUYECKOM ONTHKHU.

BomnoBast ontuka. MHTepdepenuuss cBera. KorepeHTHble HMCTOYHUKH. Y CIOBHUS
HaOJII01eHUSI MAKCHMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHUHE OT JIBYX KOTE€PEHTHbIX
UCTOYHUKOB. [IpuMepsI Kiaccnuecknx HHTEpP(EePeHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuoHHas pemérka. YcinoBue HAOMIOACHUS TJIaBHBIX
MaKkCHUMyMOB IIpU MaJE€HUUM MOHOXPOMATUYECKOTO CBETa Ha JAU(PPAKIMOHHYIO pPEIIETKY.
[Tonsspuzanus cBera. TexHMYeCKHEe YCTPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIYIIa,
nepuckorn, ¢oroanmnapar, MHMKPOCKON, IPOEKIIMOHHBIM ammapar, MpPOCBETIEHUE OINTUKH,
BOJIOKOHHAs ONTHKA, JU(PPaKIIMOHHAS peIIETKa.

JlemoHCTpanuu

1 3axoHBI OTpa)keHHUs CBETa

2 HUccnenoBaHue npeioMIIeHHs CBETa

3 HaGnroneHue MoiHOro BHYTpEHHEro oTpaskeHus. MoJienb cBeToBo1a

4 VccnenoBaHue X0/1a CBETOBBIX ITYYKOB Uepe3 MII0CKONapalIeNIbHYIO IUTACTUHY U IPU3MY

5 MHccnenoBanue CBOMCTB M300paKeHMH B JIMH3aX

6 Monenu MUKpOCKOTIa, TeJIECKOIIa

7 Habmonenue uHTephepeHIun CcBeTa

8 HaOmioneHne LBETOB TOHKUX IIEHOK

9 HabGnronenue nudpakiuu cBeTa

10 Uzyuenue nudpakuMOHHOW PpEETKU

11 HaGmonienne audpakimoHHOTO CIEKTpa

12 HaGmronenue qucnepcuu cBeTa

13 HabmroneHue nosisipu3aiy cBeTa

14 [IpuMeHeHne NOoAIPONIOB ISl U3YUYEHHSI MEXaHHUUECKUX HANPSKEHUN

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIEe PadOThI, MPAKTUKYM

1 M3mepenue nokasaresns NpeaoMIIEHUS CTEKIIa

2 UccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BELIECTBA (Ha MPUMEpE KUAKUX
JIUH3)

3 Nsmepenue (OKyCHOTO PACCTOSIHHS PacCEUBAIONIUX JIMH3

4 TlonmydyeHue HM300pakeHUST B CHUCTEME M3 IUIOCKOTO 3epKaja U JIMH3bI

5 Tlonyuenue n3o0pakxeHUsI B CHCTEME U3 JIBYX JINH3



6 KoHcTpynpoBaHUE TEJIECKOMUYECKUX CUCTEM

7 Habmonenue nudpakuuu, HHTEpQEepeHnu 1 MOJspr3alui CBeTa

8 MzyueHue noysipu3aluu CBeTa, OTPAKEHHOTO OT MOBEPXHOCTHU JUDIIEKTPHKA

9 Uzyuenne nHTephEpEeHIINH Ja3epPHOTO N3TYUCHUS Ha IBYX LIEISAX

10 HaGnronenue aucnepcun

11 Habmronenue u uccienoBanue AUGPAKIIMOHHOTO CIIEKTpa

12 V3mepenue JyiMHbI CBETOBOM BOJIHBI

13 Ilomydenue crieKTpa U3Iy4eHUs: CBETOAMO/1a TIPU TTOMOIIH TU(PPAKIIMOHHON PEIIETKH

PA3JIEJI 6. OCHOBBI CITELITUAJILHOM TEOPUU OTHOCUTEJILHOCTH

['panunel npuMEHUMOCTH KJIaccCU4eckod MexaHuku. [locTymarel cnenuanbHOil TeopuH
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW  wHTepBas. lIpeoOpasoBanus Jlopenna.  YcimoBue
OpUYMHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHHE BPEMEHU U COKpAIlECHHE
JUIMHBL. DHEPTUsl U UMITYJIbC PEIATUBUCTCKON YacTULbl. CBsI3b MACChl C SHEPTUEN U UMITYJICOM
PENSTUBUCTCKONW 4YacTULbl. ODHEpPrus Mokosl. TeXHHYecKHue YCTpPOMCTBA M TEXHOJOTMYECKHE
MPOLIECCHI: CTYTHUKOBBIE MPUEMHUKH, YCKOPUTENHU 3apsHKEHHBIX YaCTHII.

YdeHn4ecKkuil SKCIIEpUMEHT, 1abopaTOpHbIE pabOThI, MPAKTHKYM

1 Onpenenenve uMNyiabca M DSHEPTUM PENATUBUCTCKUX dacTull (1o doTtorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM I10J1€)

PA3JIEJI 7. KBAHTOBAS ®U3UKA

Tema 1. KopnyckynsipHO-BOTHOBOM Jyasinu3m

PaBHOBecHOE TermioBOe wu3MyueHHe (M3NydeHue aOCONIOTHO UYEPHOTO Tena). 3aKoH
cvemienuss Buna I'mnoresa [lnanka o kBaHTax. @oToHBI DHeprus M UMIYJIbC (OTOHA.
®otordppexr. Ompitel A. I'. CroneroBa. 3akonbl hoTtorddexra. YpaBHeHHe DWHIITEHHA I
dotoaddekra. «KpacHas rpanuma» Gororddexra.

JlaBneHue cBera (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIIOTHO MOTIJIOUIAIONIYI0 U
abCcoMOTHO OTpaxkarolyto noBepxHocTs). OmnbiTel I1. H. Jlebenena.

BonnoBeie cBolicTBa yactull. BosHbl ne bpoiura. JlnnHa BonHbl ae bpoins u pazmepsl
00J1aCTH JIOKaIU3alMK ABIKYIIeicsa yacTuisl. KopnyckynsipHO-BOIHOBOM AyanusM. Judpakius
AJIEKTPOHOB Ha Kpucrauiax. Choenuduka wusMepeHuit B Mukpomupe. CooTHOIIEHUs
HeonpenenénHoctei [eitzenOepra. TexHHueckue ycTpoilcTBa M TEXHOJIOTMYECKHE MPOLECCHI:
CHEKTPOMETpP, (OTORIEMEHT, (OTOJATUMK, TYHHENIbHBIII MHUKpPOCKOI, COJHE4YHas OaTaped,
CBETOJIMON.

JlemoHCTpanuu

1 ®oTto3ddexT Ha yCTaHOBKE C IIMHKOBOM IUTACTHHOM

2 UccnenoBanue 3aKk0HOB BHENTHETO (hoTodPdexTa

3 UccnenoBanue 3aBUCUMOCTH CONIPOTHUBIICHNUS NIOJYITPOBOJHUKOB OT OCBEIIEHHOCTH

4 CBetomuon

5 Conneunas OaTtapest

Y4eHnuecKui HIKCIIEPUMEHT, JIa0opaTOpHbIE PabOTHI, MPAKTUKYM

1 Uccnenoanue hoTope3ucropa

2 Nsmepenue nocrosiHHo [Tnanka Ha ocHOBe uccienoBanus Gpotodddexra
3 UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOIUO OT HAIIPSKEHUS

Tema 2. @usuka aroma

OmnbITH IO MCCIIeIOBaHUIO CTpoeHUs aToma. [Tnanerapnas mozaens aroma Pezepdopaa.

[Tocrynater bopa. M3nyyenue u morioieHne (GOTOHOB MPH MEPEX0/e aroMa ¢ OJAHOIO
YPOBHsI SHEPIUU Ha JAPYTOH.

Bunet cnexktpoB. CnekTp ypoBHeH »sHepruum artoma Bojopona. CHOHTaHHOE H



BBIHYXXJIEHHOE M3NydeHue cBera. Jlazep. TexHuueckue yCTpONCTBA W TEXHOJOTHYECKHE
MPOLIECCHI: CIIEKTPATIbHBIN aHaIU3 (CIIEKTPOCKOM ), Ja3€ep, KBAHTOBBIN KOMITBIOTED
JeMoHcTpanuuun
1 Mopnens onbita Pesepdopaa
2 HaOGmroneHne TuHeHYaThIX CIIEKTPOB
3 VcrpoiicTBO M JeiicTBHE CUETYMKA MOHU3MPYIOIMIMX YaCTHUI
4 OnpezneneHue IIMHBI BOJIHBI JJa3€PHOTO U3ITyYEHUS

VY4eHnueckuil 3KCepuMEHT, 1a00paTOpHbIe pabOThI, IPAKTUKYM

1 HaGxronenue TMHEWYATOro CIEKTpa

2 HccnenoBaHue CHEKTpa pPa3peKEHHOIO aTOMApHOTO BOJOPOJAa M H3MEpEeHHe
noctosiHHOM Pundepra

Tema 3. ®u3nka aTOMHOIO s/ipa U AIEMEHTAPHbBIX YaCTHII

Hyxnonnas mozens siapa I'eiizen6epra—LVBanenko. 3apszn sapa. MaccoBoe 4HCIo siipa.
W3otombl. PagmoakTuBHOCTH. Aubda-pacman. DIEKTPOHHBIM W TO3UTPOHHBIA OeTa-pacmaj.
I'amma-n3nyuenue.

3aKkOoH pajMOaKTUBHOIO pacmnajna. PaavoakTuBHble H30TONBI B mpupone. CpoiicTBa
MOHM3UPYIOLIETO U3Ty4eHUs. BiusHue painoakTUBHOCTH Ha JKUBBIE OpraHU3Mbl. EcTecTBEHHBIN
¢don m3nmydenus. Jlosumerpus. DHEPrus CBSA3M HYKJIOHOB B siipe. SnepHbie cuibl. [legexT Macchl
a1pa.

SAnepusie peakuuu. [lenenne u cuHTe3 sAnep. SnepHele peaxTopsl. [Ipobiemsl
YIPaBIAEMOr0 TEPMOSACPHOIO CHHTE3a. OKOJOTMYECKHE acleKThl pa3BUTHUA  SAEPHOU
OHEPIeTHUKHU.

Metoapl perucTpali M MCCIEAOBAaHUS 3JIEMEHTapHBIX 4acTul. DyHIaMEHTAJIbHBIC
B3aumoyeiictBust bapuonsl, mMe30Hbl U JsenToHbl. [IpeacraBienune o CTaHIapTHOM MOJEIH.
KBapkritooHHast MOZEIb aJIpOHOB.

®uszuka 3a npeaenamu CranpapTHoM mozenu. TémHass Marepust U TEMHas DHEPIHUS.
EnuncTBO uznueckoi kapTHHBI MUpPa. TeXHUYECKHE YCTPOHCTBA M TEXHOJIOTHUECKUE IPOIIECCHI:
JO3UMETp, KaMepa BuiibcoHa, siiepHBI peakTop, TEpMOSIEPHBIH peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAs TOMOrpagusi.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM

1 HccnenoBanue TpeKoB YacTHIL (10 TOTOBBIM (oTorpadusim)

2 UccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAHUEM JO3UMETpa

3 W3zyuenue norioeHus 0eta-4yacTull aTlOMUHIEM

PA3IEJ 8. SJIEMEHTBI ACTPOHOMUHU N ACTPODPU3NKHN

Oranbel pa3BUTHSL aCTPOHOMUH. IIpuknagHoe W MHPOBO33PEHUYECKOE 3HAYEHUE
acTpoHOMMHU. IIpUMEHUMOCTb 3aKOHOB (U3UKU Uil OOBSCHEHHS MPUPOJBl KOCMHUYECKUX
00BEKTOB.

MeToapl  acTpOHOMHMYECKHMX uccieoBaHUM. COBpEMEHHBIE ONTHYECKHUE TEJECKOIIBI,
panuoTeNecKonbl, BHeaTMocdepHas actpoHomus. Bun 3Bé3gHoro nHeba. Co3Be3nus, sipKue
3BE3/bl, IIJIAHETHI, X BUAUMOE BHKeHue. ConHeuHas cuctema. Connue. ConHeuHasi akTUBHOCTb.
Nctounuk sHeprum CosiHIa 1 3BE3 .

3BE31pl, WX OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMMma «CIEKTPajbHBIA KJAcC —
CBETUMOCTB». 3BE3/IbI IJIaBHOM MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTD «MacCa — CBETUMOCTB» JUIS
3BE3]] TIJIABHOM  IOCJENOBAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHBIE
IIPEICTABJICHMS O MTPOUCXOXKACHUU U 3BOIOINH COJIHIA U 3BE31. DTaIbl )KU3HU 3BE3L.

Mnineunsiii [lyte — nama T'anaktuka. Ilonoxxenne u neukenue ConHua B ['anakTuke.
Tunel ranakTuk. PaguoranakTuku u kBa3apsl. YEpHBIE IBIPHI B AAPAX TAIAKTHK.

Bcenennas. Pacummpenne Bceenennoil. 3akon Xa0O6ma. PasOeranue ramaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe n3nyyeHue.



Macmrabnas cTpyktypa Bcenennoi. Mertaranaktuka. Hepeménnbie mpoOieMbl
ACTPOHOMHUHU.

Yyenuueckue HaOIIOICHHUS:

1 HaOmonenust 3BE3AHOTO HebOa HEBOOPYXKEHHBIM TJIA30M C  HCIOJb30BaHUEM
KOMIIBIOTEPHBIX IPUIIOKEHUH AJIs1 ONIPEICIICHUS TOI0KEHHSI HEOECHBIX 00bEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHbIE c03Be311s1 CEBEPHOTO MOIyLIapUs U IPKUE 3BE3/IbI.

2 Habmronenus B Teneckon JIyHbI, IJIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUM

OU3NYECKUM ITPAKTUKYM

CrniocoOs1 n3MepeHus: GU3NYECKUX BEJIMUMH C UCIIOJIb30BAHUEM aHAIOTOBBIX U IU(POBBIX
U3MEPUTENBHBIX TPUOOPOB W  KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE TIOTPEIIHOCTH U3MepeHui pu3nueckux BeanuuH. OleHKa rpaHul] HOTrpelHoCTen

[IpoBeneHne KOCBEHHBIX W3MEPEHUH, WCCICIOBAaHUN 3aBUCHUMOCTEH (PU3NYSCKUX
BEJIMYMH, MPOBEPKa MPEATIOKEHHBIX T'MIOTe3 (BBIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKHX
pazzenax «Y4eHUYeCKU SKCIIEPUMEHT, 1a00opaTOpHbIe pabOoThI, TPAKTUKYMY).

OBOBIIAIOILIEE TTIOBTOPEHUE

O0o0mmeHrne W cucreMaTu3alus  COJAEpXKaHUs  pa3fenoB  Kypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOIUMHAMHKAY», «DIeKTpoauHamMuKka», «KonebGaHus ¥ BOJHBD,
«OCHOBBI CHENHMATBHONH TEOPHUH OTHOCUTENBHOCTHY», «KBaHTOBas Qu3nkay, «IIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp Qu3uku W acTpoHOMHH B 3KOHOMHYECKOH, TEXHOJIOTUYECKOH, COIMAIIBHON W
ATUYECKOH chepax AeaTeIbHOCTH YEIOBEKa; pOJib U MECTO (PU3UKHU 1 aCTPOHOMHUHU B COBPEMEHHOM
HAyYHOW KapTWHE MHpA; 3HAYCHHE OIMCATEIBHON, CHCTEMATHU3MPYIOIICH, OOBSICHUTEIHHON U
nporHoctTudyeckor GpyHKuui Gusnueckoit Teopuu; posib Gu3ndeckoil Teopuu B hopMupoBaHuU
NpeCTaBICHNUN O GU3NIECKON KapTHHE MHUPA, MECTO (PH3MUECKOM KapTUHBI MHpa B 00IIEM psIY
COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBbIX MPEACTABICHUI O IPUPOJE.

MEXIIPEAMETHBIE CBS3U

Wzydenue kypca ¢usuku yriayOon€HHOro ypoBHS B 11 Kiacce ocyliecTBIsieTCsl ¢ y4E€ToM
COJIEpKaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTWKH, OWOJIOTHM, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

MexnpeaMeTHble TOHSATHS, CBA3aHHBbIE C H3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHME, Hay4HbIM (akr, rumoresa, (usnyeckas BeTUYMHA, 3aKOH, TEOpHs, HaOJIIOAEHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHHE, MO/IEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTopusl.

Maremaruka: Pemienne cuctembl ypaBHeHHU. TpuroHomerpuueckue (yHKIMH: CHUHYC,
KOCHUHYC, TAQHI'€HC, KOTAaHI€HC; OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpbl M HX
IPOEKIIMM Ha OCU KOOpAMHAT, CIOKE€HHE BEKTOpoB. [Ipou3BOAHBIE 3iIEeMEHTapHBIX (DYHKLIHH.
[Tpu3Haku o100 TPEYTONbHUKOB, ONpeAeIeHHUE TUIOIAAN TUIOCKUX (GUryp 1 00bEMa Tell.

buonorus: anekTpuyeckue sSBIE€HUS B )KUBOI NMPUPOE, KoJiedaTelbHbIe ABUKEHUS B )KUBON
IIPUPOJIE, DSKOJIOTMYECKHE PUCKH TpU IPOU3BOJCTBE DJIEKTPOIHEPIHH, IIIEKTPOMATHUTHOE
3arpsi3HEHUE OKpYKaIoIleld cpelbl, YIbTPa3BYKOBas IWAarHOCTUKA B MEIULIMHE, ONTHYECKUE
SBJICHUSI B )KMBOU MpUpOIE.

XUMHSA: CTPOEHHE aTOMOB M MOJIEKYJ, KpUCTAINIMYecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPaTbHBIA aHAJIH3.

['eorpadusi: MarHUTHBIE TOIOCAa 3€MJIM, 3aJ€KU MarHUTHBIX Py, POTOChEMKA 3€MHOM
MOBEPXHOCTH, ceiicmorpad.

TexHonorus: NpUMEHEHHE MOCTOSHHBIX MarHUTOB, 3JIEKTPO- MAarHUTOB, 3JIEKTPOBUTATEIh
SlkoOu, reHepaTop MEPEMEHHOrO TOKA, HWHAYKIMOHHAs TIe4b, JUHUM 3JIEeKTpoIepesay,
AJIEKTPOJIBUTATEh, panap, paguonpuEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTPa3BYKOBas JMArHOCTMKA B TEXHHKE, MPOCKIMOHHBIM amnmapar, BOJOKOHHAs ONTHKAa,
coJiHe4Has Oartapesi, CIIyTHUKOBbIE IPUEMHUKH, siIepHAsi JHEPreTHKA U SKOJIOTMYECKHUE acTIeKThI
€€ pa3BUTHSL.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O

INPEAMETA «®PU3UKA» HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

3.1 JIMYHOCTHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO TpeameTa «DuU3MKa» HA yPOBHE CPETHETro OO0IIero oOpa3oBaHM
(yrmyOn€éHHBIM ~ ypOBEHb)  OOecrmedyuMBaeT  JIOCTHIXKEHHWE  CICAYIOIMX  JIMYHOCTHBIX,
MeTaHpeHMCTHBIX nu HpCI[MeTHLIX 06p330BaT€JIBHBIX p€3y.HBTaTOB.

I'paxxnanckoro BoCnMTaHus:

Cc(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3ULIUM OOYyYarollerocsi Kak akTUBHOIO MU
OTBETCTBEHHOI'0 WICHA POCCHICKOro 00IECTBa;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX MPaB U 00S3aHHOCTEH, yBaXKCHHE 3aKOHA U
IIPABOIIOPAIKA;

IIPUHSATHE TpaJULIMOHHBIX HallMOHAJIbHBIX, 00111€4eTI0BEYECKUX
T'YMaHHUCTUYECKUX u JEMOKPAaTUYECKUX LIEHHOCTEH, B TOM YHUCIIE B
CONIOCTABIICHUM C CHUTyalUsIMH, OTPaXEHHbIMM B TEKCTaX JMUTEPATYPHBIX
IIPOU3BEICHUN, HAIUCAHHBIX HA PYCCKOM SI3BIKE;

FOTOBHOCTb  NPOTHBOCTOSITH ~ HJAEOJIOTMM  3KCTPEMHU3Ma,  HAlMOHAIU3MA,
KceHOo(hoOMHM, AMCKPUMHUHAIMK 10 COLUMAIBHBIM, PEIUTHO3HBIM, PacOBBIM,
HalMOHAJIbHBIM IIPU3HAKAM;

TOTOBHOCTb BECTHM COBMECTHYIO JEATEIbHOCTh B MHTEpEcax IPa)kJIaHCKOIO
o0miecTBa, yyacTBOBaTb B CaMOYIIPABJIEHUU B IIKOJIE U JETCKO-IOHOIIECKUX
OpraHu3anusix;

YMEHHME B3aUMOJEHCTBOBAaTh C COLMAIBHBIMA HMHCTUTYTaMHU B COOTBETCTBUHU
¢ X (QYHKUIUSMHU U Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOW IESATEIBHOCTH.

HanHOTI/I‘IECKOFO BOCIIMTAHUA:

c(OPMHPOBAHHOCTh POCCUHCKOM TpakJaHCKOH MIECHTUYHOCTH, MATPUOTH3MA,
YBa)KE€HUS K CBOEMY HapOJ1y, YyBCTBA OTBETCTBEHHOCTH nepel PonuHoM, roproctu
3a CBOM Kpail, CBOIO PonuHy, CBOM S3BIK M KYJIBTYpY, IIPOILIIOE M HACTOSALIEE
MHOTOHallMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K TOCYJAPCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY H
OPUPOJHOMY HACleAMI0, TaMATHUKaM, OOEBbIM IOJBUraM U TPYAOBBIM
JOCTH>KEHMSAM Hapoja, TpaaunusMm HaponoB Poccum; pnoctmkenusam Poccum B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

uaeiHas yOexAE€HHOCTh, TOTOBHOCTh K ciykeHHto OTedecTBy M €ro 3aliuTe,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Yy.

I[yXOBHO-HpaBCTBeHHOFO BOCIIUTAHUA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, HOPM STUYHOTO TIOBE/ICHHS;
CITOCOOHOCTh OIICHWBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYUBOTO OYIYIIETO;
OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMUTENISAM, CO3IaHUIO CEMBbU Ha OCHOBE
OCO3HAHHOTO TIPUHSATHS IEHHOCTE CEMEWHOW JKM3HU B COOTBETCTBHH  C
TpaauusiMd HapozioB Poccum.

JCTETHYECKOI0 BOCIIUTAHUA

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYasi 3CTETUKY HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, MPUCYLIETO PUZNYECKON HayKe.

TpyaoBoro BocnMTaHUSA:



— HMHTEPEC K pa3InuHbIM chepaM mpodhecCHOHATBLHOMN NesSTEILHOCTH, B TOM YHCIIE K
NESTENIbHOCTH  (PUITONIOTOB,  KYPHAIHMCTOB, MHUCATENEH; YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp Oymymied mpodeccun ©  peaau30BBIBATh COOCTBEHHBIE
JKU3HCHHBIC TIJIaHbL;

— TOTOBHOCTb M CIIOCOOHOCTB K 00pa30BaHMI0 U caMO0OOpa30BaHUIO HA MPOTSHKEHUU
BCEU KU3HM.

IKOJIOTUYECKOT0 BOCIIUTAHUS

— cOpMHUPOBAHHOCTH IKOJIOTUICCKON KYJIbTYpPhl, TOHUMAHUE BIUSHUS COIUATBHO-
SKOHOMHUYECKUX TPOIECCOB HA COCTOSIHME IMPHPOJHOW W COLMAIBHON Cpepl,
0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMYECKUX Mpo0iIeM;

— IUIAHUPOBAHUE U OCYULIECTBIICHUE JIEWCTBUM B OKPYXAIOIIEH Cpelle Ha OCHOBE
3HaHUS [IeJIel yCTOWYMBOTO Pa3BUTHUS YEIIOBEYCCTRA,;

— pacuIpeHue OIbITa JACSITEIbHOCTH SKOJIOTUIECKON HANIPaBICHHOCTH.

LleHHOCTH HAYYHOTO MO3HAHMS:

— ¢(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JHMAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYJIBTYPHOM MHUDE;

— COBEPIICHCTBOBAHUE SI3BIKOBOM W YHTATEIbCKOW KYJIBTYpPHI KaK CpeAcCTBa
B3aMMOJICHCTBYS MKy JTFOABMH U ITO3HAHUS MUPA;

— OCO3HaHHE EHHOCTH HAYYHOH JNesITeTbHOCTH, TOTOBHOCTh OCYIIECTBIIATH y4eOHO-
UCCIIEIOBATEIIBCKYIO U TIPOCKTHYIO JIECATEILHOCTb.

B mpomecce mocTHKEHHS JUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI CPEIHETO
obmiero oOpa3zoBaHusi 1O (U3MKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
MHTEJUICKT, MPEAINOoaralouifii cOpMHUPOBAHHOCTS!

— €aMOCO3HaHMsI, BKJIIOYAIOIIETO CIOCOOHOCTh MOHUMAaTh CBOE IMOIMOHAIBHOEC
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHATBHON CepHl,
OBITH YBEpEHHBIM B ce0e;

—  CaMOperyJlMpOBaHUs, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJIEHHE, CIIOCOOHOCTh aJalTHPOBAThCS K
OMOIMOHAITBHBIM H3MEHEHHSM H MTPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

— BHYTPEHHEW MOTHBAIMM, BKJIIOYAIOIIEH CTpeMIIEHHE K JOCTH)KCHUIO e H
yCIexy, ONTHMH3M, WHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOMAS W3 CBOHMX
BO3MOXKHOCTEH;

— DMITaTUH, BKIIOYAMOMIEH CHOCOOHOCTh TOHMMATh 3MOIMOHAIBLHOE COCTOSHHE
IPYTHX, YYHUTHIBaTh €r0 TPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBUIO M COTIEPEKNBAHUIO;

— COIMAJIbHBIX HAaBBIKOB, BKIIFOUAIOIIUX CITIOCOOHOCThH BHICTPAUBATh OTHOIIIECHUS C
JIPYTHMH JIFOJIbMU, 3a00TUTHCS, MIPOSIBJIATH HHTEPEC U pa3peniaTh KOH(IUKTHI.

3.2 METANPEIMETHBIE PE3YJIbTATHI

OBJIal]eHI/le yHnBepcaanMMn MOo3HaABaATCJIbHBIMHU HeﬁCTBHHMH
ba3oBble JJjoruyeckue JeMcTBUA:

— CaMOCTOATEIHHO (OPMYIHUPOBATH U AKTYaIH3UPOBATH MPOOIEMY, pacCMaTPHUBATh
€€ BCECTOPOHHE;

— yCTaHaBJ'II/IBaTI) CyHICCTBGHHBIfI HpI/I3HaK NN OCHOBAHHUEC I CpaBHeHI/IH,
KIacCU(UKAUA U OOOOIICHHS SI3BIKOBBIX €IWHUIl, S3bIKOBBIX SBICHUNA U
MPOLIECCOB, TEKCTOB PAa3IMYHBIX (PYHKIMOHAIBHBIX PAa3HOBUJIHOCTEH S3bIKA,
(G YHKIIMOHATBHO- CMBICTIOBBIX THUIIOB, KaHPOB;

— ONpenenaATh LENU JAESITENbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUH HX
JOCTHXCHS,

— BBIIBJISAITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUS SI3BIKOBBIX SIBJICHUH, ITAHHBIX B



HAOJIIOICHUH;

pa3palaTeiBaTh IUIAH pEIICHUS MPOOJEMBI € YYETOM aHAIHM3a HWMEIONUXCS
MaTepUaIbHBIX K HEMAaTEPHATbHBIX PECYpPCOB;

BHOCHTh KOPPCKTHUBBI B JICATEIbHOCTb, OLICHMBATh PHUCKH U COOTBETCTBHUE
pPE3yJIbTATOB LETISM;

KOOPJMHUPOBATh M BBHINOJHATH pabOTy B YCIOBUAX PEaTbHOTO, BUPTYaJIbHOTO
1 KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS, B TOM YHUCIIC IPH BBHITIOJHECHUH IIPOSKTOB
0 PYCCKOMY SI3BIKY;

pa3BI/IBaTL eraTI/IBHOG MBIIIJICHUC HpI/I peH_IeHI/II/I JKN3HCHHBIX HpO6HeM C
y4ETOM COOCTBEHHOT'O PEUEBOr0 M YMTATEIBCKOTO OIIBITA.

ba3oBble ncciaenoBarelbCcKue AeiicTBHS:

BJIAJICTh HABBIKAMH Y4eOHO-MCCIIEOBATEIBCKOW U MPOEKTHOU JEsTEeIbHOCTH, B
TOM YHCJIe B KOHTEKCTE U3yueHHsl yueOHoro npeamera «dusnka», criocOOHOCTbIO
U TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IOUCKY METOJ/IOB PELICHMs] NPAKTUYECKUX
3aj1ay, IPUMEHEHUIO Pa3IMYHBIX METO/I0B IO3HAHUS;

BJIAJICTh PA3HBIMM BUAAMH JEATEIBHOCTH MO TMOJIYYEHUIO HOBOT'O 3HAHMs, B TOM
YHCJIE TI0 PYCCKOMY SI3bIKY; €0 HHTEpPIIPETALUH, IPEOOPA30BAHUIO U IPUMEHEHUIO
B PA3JIMYHBIX YUEOHBIX CUTyallUsX, B TOM YHUCJIE MPH CO3JaHUU YYEOHBIX U
COLIMAJIbHBIX IPOEKTOB;

dopMHpOBaTH HAYYHBI THUIl MBIIUICHHS, BJIAaAeTh HAyYHOH, B TOM YHUCIIE
JMHTBUCTUYECKON, TEPMUHOJIOTHEW, OOIIEHAYYHBIMU KJIIOUEBBIMU TOHITHAMHU H
METOAAMU;

CTaBUTh M  (OPMYIMPOBaTh COOCTBEHHbIE 3aJjaud B  0Opa3oBaTeIbHOU
JIESITEIBHOCTH U Pa3HOOOPA3HbIX KU3HEHHBIX CUTYyallUsIX;

BBISIBJISITH M aKTyaJU3UpOBATh 3a/1a4yy, BbIIBUTaTh TMIIOTE3Y, 331aBaTh apaMeTphl
U KpUTepuu e€ pelIeHHs, HaXOAUTb apryMeHThl JJIs JI0Ka3aTelbCTBA CBOMX
YTBEPKJICHH;

AQHAIM3UPOBAThH MOJYYEHHbIE B XOJ€ PEIICHUs 3aJauyd pe3yibTaTbl, KPUTHUYECKU
OLICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, IPUOOPETEHHOMY OIIBITY;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

yYMETh IEPEHOCUTh 3HAHUS B MPAKTHUYECKYIO OOJIACTh KHU3HEICATEIbHOCTH,
OCBOCHHBIE CPEACTBA M CHOCOOBI JEHCTBHS — B MPO(ECCUOHANBHYIO CPENY;
BBIJIBUTATh HOBBIE WJIEH, OPUTHHAIBHBIC TIOJXO/bI, TMpenaraTh albTepHATHBHEIC
CIoCcOObI peleHus mpoodeM.

Pabora ¢ nnpopmanmei:

BJIaJIETh HAaBBIKAMU IOJIy4YeHHUs] HH(POpPMALIUY, B TOM YHCIE JUHTBUCTUYECKOH, U3
HCTOYHUKOB DPAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISITh MOWCK, aHAIN3,
CHCTEMaTH3allMI0 U HMHTEPIpeTaluio MH(GOpMalK pa3iu4yHbIX BUAOB U (HopM
NIPEICTaBIICHHUS;

CO3/1aBaTh TEKCTHI B Pa3jIMUHBIX (hopMaTax ¢ yu€TOM Ha3HaYCHUs WHHOpMAINH H
e 1eneBOd ayAMTOpWH, BBIOMpas ONTHMAaJbHYIO (OpPMY NpPEICTaBICHUS U
BU3YyalIM3aluu (IIpe3eHTalus, Tabinmna, cxema 1 JIpyrue);

OIICHUBATh JOCTOBEPHOCTh, JIETHTUMHOCTh WH(pOpMAIMH, €€ COOTBETCTBHE
IPaBOBBIM M MOPAIbHO-3THYECKUM HOPMaM;

UCIIOJIb30BaTh CpeiCcTBAa MH(OPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTUN
NPY PEIICHHH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AIlMOHHBIX 331ad C
coOuo/ieHeM TpeOOBaHUM >ProHOMHUKH, TEXHUKU O€30MaCHOCTH, TMIHEHBI,
pecypcocOepeKeHrs, MPAaBOBBIX M JTUYECKHX HOPM, HOPM HWH(MOPMAIMOHHON
0e30I1acHOCTH;

BJIAJETh HABBIKAMU 3aIMTHl JUYHOW HHPOpPMALUHM, COOJM0OIaTh TPeOOBAHMS



nH(pOpMaIMOHHOM 0€30MMacHOCTH.

OBiaieHUe YHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMH /1€/iCTBUSIMH
Oo0menue:

OCYIIECTBIIATH KOMMYHHKALIMIO BO BceX cepax KHU3HU;

MOJIb30BAThCS HEBEpOATbHBIMU CPEICTBAMH OOILICHHs, MOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, PAclO3HABaTh MPEANOCHUIKM KOH(DIMKTHBIX CHUTyalHud |
CMSr4aTh KOH(IUKTHL;

BIAJCTh  pa3IMYHBIMH  crmoco0amMu  OOUIEHHS W B3aUMOJCHCTBUS,
apryMEHTHPOBAaHHO BECTH JHAJIOT;

Pa3BEPHYTO, IOTHYHO U KOPPEKTHO C TOYKU 3PEHUSI KYJIbTYPBI €U U3J1araTh CBOE
MHEHHE, CTPOUTH BHICKA3bIBAHHUE.

CoBMecTHas AECATECJIBbHOCTD:

IOHMMaThb M HUCHOJb30BAaTh IPEUMYLIECTBA KOMAHIHOW W HWHIMBUAYAJIbHOU
paboThI;

BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX IEUCTBUM C YUYETOM OOILIMX HHTEPECOB
¥ BO3MO>KHOCTEH Ka)KJI0T0 WieHa KOJJICKTHBA,

OpUHUMATh  LIeJU COBMECTHOM NesITebHOCTH, OpPraHu30BBIBATb U
KOOPJMHUPOBAaTh JEHCTBUSA MO MX JOCTHXKEHMIO: COCTaBIATH IUIAH JAEHCTBHIA,
pacopenenarTb pojaud ¢ Y4ETOM MHEHUH YYaCTHMKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOM paboThl;

OLIEHMBATh KayeCTBO CBOETO BKJIaJa M BKJIA/Ja KaXKJIOr0 y4aCTHHKAa KOMaH[bl B
o0uMii pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

npepiaraTb  HOBBIE IPOEKThI, OLEHUBaTh UAEH C TO3UIMM HOBU3HBI,
OPUTMHAIBHOCTH,  INPAKTHYECKOW  3HAYMMOCTH;  MpPOSABIATH  TBOPYECKHE
CIIOCOOHOCTH ¥ BOOOpakeHUE, OBITh HHUIIHATHBHBIM.

OBi1aieHHe YHUBEPCAJIBHBIMHU PErysiTHBHBIMU /1€ CTBHAMH
Camoopranusauus:

CaMOCTOATENIBHO OCYHIECTBJIATh ITO3HABATENIBHYIO JEATEIbHOCTb, BBISBIISTH
npoOJIeMbl, CTaBUTh U (POPMYITHPOBAaTh COOCTBEHHBIE 337a4l B 00pa30BaTeNIbHON
JIEATEIbHOCTH Y )KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH PELICHUS MPOOJIEMBbl C y4ETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPeNOYTEHUH;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUMH;
JienaTb ~ OCO3HaHHBIM  BBIOOP, yMeThb  apryMEHTUPOBATb ero, Opathb
OTBETCTBEHHOCTb 32 PE3YJIbTaThl BBIOOPA;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CTpEeMHUTbCA K (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON SPYAULIUU B Pa3HBIX
o0JacTsX 3HaHUS; MOCTOSHHO MOBBIIIATH CBOI 00pa30BaTENIbHBIN U KYIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBBI B I€ATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIAJICTh HABBIKAMH IO3HABATENbHOU pedUIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUM W MBICIMTENIBHBIX  IPOLIECCOB, MX OCHOBAaHUW M pE3yJIbTaTOB;
UCITOJIb30BaTh NpUEMBI pedaeKCHH Ui OLIEHKHU CHUTyalluM, BbIOOpa BEpHOIO
pelieHus;

YMETh OLICHMBaTh PUCKM W CBOEBPEMEHHO MPHUHMMATh pEIICHHE M0 HX
CHUKEHUIO.

Ipunsitue cedst U APyrux:

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTaTKU U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX JIOJE€H NIpPH aHAIU3€ pe3yJbTaTOB



JeSITEIbHOCTH;
— MPU3HABATh CBOE MPABO U MPABO JIPYTHX HA OLIHOKY;
— pa3BHUBaTh CIIOCOOHOCTH BUJIETh MHP C TIO3HUIIMH JPYTOTO YEIOBEKA.

3.3 INPEJMETHBIE PE3YJIBTATBI 10 KJIACC

B nporiecce nzydenus kypca Gu3uku yriayonéHHoro ypoBHs B 10 kiiacce yUeHUK HAy4UTCS:

— IOHMMAaTh pPOJIb (PU3MKM B 3KOHOMUYECKOH, TEXHOJIOIMYECKOM, 3KOJIOIMYECKOH,
COLMAIBHOM M 3TUYECKOH cepax AeaTeIbHOCTH YeJIOBEKa; POJib U MECTO (PU3UKU B COBPEMEHHON
Hay4YHOI KapTUHE MMpa; 3HAUE€HHE ONMUCATENbHOM, CHCTEeMAaTH3UPYOILEH, OObACHUTEIbHON U
IPOTHOCTUYECKON (DYHKIMI (U3NYECKOH TEOpHUH — MEXaHWKH, MOJEKYISAPHOH (QHU3UKU U
TEPMOJIMHAMMKH; POJb (PU3NYECKON Teopuu B (OPMHUPOBAHMU MPEACTABIECHUN O (pu3nueckon
KapTUHE MUPA;

— pa3nuyaTh yCIOBUSA MPUMEHUMOCTH MoAeel (pU3NYECKUX Tell U MPOLECCOB (SBIECHU):
UHEepLMalbHas CHCTEMa OTcuéra, aOCONIOTHO TBEPAOE TElIO, MaTepualbHas TOUKa,
PaBHOYCKOPEHHOE JIBUKEHUE, CBOOOJHOE TMajieHue, abCoNIIOTHO ympyras Jedopmanus,
a0COJIIOTHO yNpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENM Tra3a, XUJIKOCTH U
TBEPAOro (KpUCTAIJIMUECKOro) Teja, WJeadbHbIH TIa3, TOYEUHBIH 3apsisl, OJHOPOAHOE
DIIEKTPUYECKOE IOJIE;

— pa3nuuarh YCIOBHsS (TpaHUIlbl, OOJIACTH) MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPaHUYEHHOCTh MCIIOIB30BAHUS
YACTHBIX 3aKOHOB;

— aQHAJIM3UPOBATH U OOBSICHATH MEXAHUUYECKUE NTPOLIECCHI U SIBJICHUS, UCII0JIb3Ysl OCHOBHBIE
IOJIOKEHHUS M 3aKOHbl MEXAaHUKU (OTHOCUTEIBHOCTh MEXAHWYECKOI'O JIBHXKEHHUS, (OPMYIIbI
KMHEMaTUKU pPaBHOYCKOPEHHOTO JBI)KEHHUS, NpeoOpazoBaHusi [‘amunes [uisi CKOpocTH U
nepeMenieHus, 3akoHel HproTOHa, MpUHIMI OTHOCHTENbHOCTH ['anmiesi, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3a-KOHbl COXPAHEHHUS MMITYJIbCa U MEXAHUYECKOW 3HEpPIruH, CBS3b PabOTHI CHUJIBI C
U3MEHEHHEM MEXaHWYECKOM SHEpruM, YCIOBHS paBHOBECHsI TBEPJOrO Teja); MpPU STOM
HCIIOJIB30BaTh MAaTE€MAaTHYECKOE BBIPA)KEHUE 3aKOHOB, YKa3blBaTh YCIOBUS INPUMEHHMOCTH
¢Gu3nUecKux 3aKOHOB: MpeoOpa3oBaHuil [ammies, BTOpOro M TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPaHEHUS UMITYJIbCAa U1 MEXAaHMYECKOW dHEPIHH, 3aKOHA BCEMUPHOT'O TATOTCHHS;

— aHaANU3UPOBaTh U OOBSCHATH TEIJIOBbIE MPOLECCHl U SIBICHUS, UCIOIb3ys OCHOBHBIC
nonokeHuss MKT u 3akoHbl MojekynspHOW (U3MKKM M TEPMOJAWHAMUKH (CBSA3b JIaBJICHUS
UJEAIbHOIO ra3a co CpeHeld KMHETUYECKOW YHEPIrUel TEII0BOro IBUKEHHS U KOHLIEHTpaluen
€ro MOJIEKYJI, CBA3b TEMIIEpPaTyphl BEIIECTBA CO CPEIHEW KMHETHYECKOM DHEPruel TEIUIOBOIO
JBUKEHMSI €r0 4YacTHIl, CBSI3b JABJICHUS MJEAIBHOIO raza ¢ KOHIEHTPAlUEHd MOJIEKYJI M €ro
TeMIlepaTypoH, ypaBHeHue MenpaeneeBa—Kiraneipona, nepBelii 3aKOH TEPMOJNHAMUKH, 3aKOH
COXpPaHEHMsI SHEPIUM B TEIUIOBBIX IPOLECCAX); NPHU 3TOM MCIOJIb30BaTh MaTEMATUYECKOE
BBIDAKEHHE 3aKOHOB, YKa3bplBaThb YCJIOBUS IIPUMEHUMOCTH YpaBHEHHs MeHeneeBa—
Knaneiipona;

— aHAJIM3UPOBATh U OOBSACHATH ANEKTPUUECKUE SIBIICHUS, UCTIOTIb3YsI OCHOBHBIE TIOJIOKEHUS
U 3aKOHBl JJIEKTPOAVMHAMUKHM (3aKOH COXpPAHEHMs DSJIEKTPUYECKOro 3apsaa, 3akoH KysoHa,
MOTEHIUAIBHOCTh IEKTPOCTATHYECKOTO MOJISI, IPUHIUII CYIIEPIIO3UIINH MIEKTPUIECKUX TTOJEH,
IIPY 3TOM yKas3blBasl yCIOBUS MPUMEHUMOCTH 3akoHa KysoHa; a Takke NMpaKTHUYECKH BaKHbIE
COOTHOHIEHUS: 3aKOHbI OMa U1 y4acTKa LENH U I 3aMKHYTOM 3JIEKTPUYECKOM LENH, 3aKOH
Jbxoyns—Jlenua, npasuiia Kupxroda, 3akonsl @apanes A7 3JeKTPOIu3a);

— ONUCHIBaTh (PU3MUECKHE MPOLIECCHl U ABJICHUS, UCIOIb3Ys BEM-UYMHBI: MTEpEeMEIIEHHE,
CKOPOCTb, YCKOPDEHME, HMIIYJbC TE€la WM CHUCTEMBI TE€J, CHJIA, MOMEHT CHUJbI, JABIICHUE,
NOTEHLIMAJbHAsT JHEPIus, KUHETUYEeCKash HHEeprusi, MeXaHuWdeckas OHHeprusi, padboTa CHIIbI;
LIEHTPOCTPEMHUTEIILHOE YCKOPEHHUE, CHIA TSKECTH, CHIIA YIPYTOCTH, CUja TPEHUs, MOILIHOCTb,
SHEPrus B3auMOJeHCTBH Tena ¢ 3eMi€i BOJIM3H e€ MOBEPXHOCTH, SHEPT U yIpyroi nedopManuu
IPY)KUHBI; KOJIWYECTBO TEIUIOTHI, a0CONIOTHAs TemIeparypa Teja, paboTa B TepMOJMHAMUKE,



BHYTPECHHSISI SHEPTHS UCATHPHOTO OJTHOATOMHOTO Ta3a, padoTa HAeaIbHOTO ra3a, OTHOCUTEIbHAS
BIAXHOCTh Bo3ayxa, KIIJ waeasbHOro TEMJIOBOro JBHUrareisi; 3JIEKTPUYECKOE TOJIE,
HanpsHKEHHOCTh  AJICKTPUUYECKOTO  MOJIS, HANPsDKEHHOCTh IMOJIST  TOYEYHOIO 3apsiga WIH
3apsDKEHHOr0 IIapa B BaKyyMe€ M B JAMDJIEKTPHUKE, MOTCHIMA AJIEKTPOCTATUYECKOTO IOJIA,
Pa3HOCTh MOTEHIMAJIOB, AJIEKTPOABIKYIAsA CUJIa, CUJIa TOKA, HAIpPSHKEHUE, MOIIHOCTh TOKa,
JNEKTpUYECKass €EMKOCTh IUIOCKOrO KOHAEHCAaTOpa, CONPOTHBJICHHUE Yy4yacTKa LEnu C
MOCJIE0BATEIbHBIM U TTApaJUICIbHBIM COCTMHEHUEM PE3UCTOPOB, SHEPTHUA IIECKTPUUECKOTO TOJIS
KOHJICHCATOPAa;

— OOBACHATH 0OCOOEHHOCTH MPOTEKaHUs (PU3NUYECKUX SBJICHHUI: MEXaHUYECKOE JIBHIKCHUE,
TEIUIOBOE JIBMIKCHHE YACTHI[ BEUIECTBA, TEIUIOBOC pAaBHOBECHE, OpPOYHOBCKOE JBHIKCHUE,
muddy3us, ucrnapeHue, KUINEHUE W KOHJCHCAlMs, IUIABJICHHE MW  KPUCTAJIU3AINS,
HaIPaBJIECHHOCTh TEIUIONEpPEaur, 3JIEKTPHU3alMs TeJl, SKBUIIOTEHIMATBLHOCTh IOBEPXHOCTHU
3apsKEHHOTO MPOBOJIHUKA;

— TPOBOJUTH HCCIICAOBAHUE 3aBHUCUMOCTH OJHOM (hPM3MYECKOW BEIMYMHBI OT APYTOU C
UCIIOJIb30BAaHUEM MPSMBIX W3MEPEHHI: MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHPOBATH
pPe3yNIbTAThl TOJIYYEHHOW 3aBUCHMOCTH (PH3UYECKHX BEIMYUH B BHIE TPaPUKOB ¢ y4ETOM
a0COIOTHBIX MOTPEITHOCTEN H3MEPEHUH, IeTaTh BHIBOABI IO PE3yIbTaTaM HCCIEI0BaAHUS;

— TMPOBOJIUTH KOCBEHHBIC HW3MEpEHUs (U3MUSCKUX BEIWYUH; TPU STOM BBIOMPATH
ONTUMAIBHBIA METOJIT M3MEPCHHS, OIICHMBATh aOCOJIOTHBIE M OTHOCHUTEIbHBIC MOTPEITHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

— MPOBOAUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bI: TIJIAHUPOBATH YKCIIEPUMEHT,
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJIYYCHHBIC PE3YJIbTaThl U JI€TATh
BBIBOJ] O CTaTyCe MPEI0KEHHON THUIIOTE3bI;

— coOuo1aTh TIpaBWiIa 0E30TaCHOTO TPyAa MPU MPOBEICHUU HUCCIICIOBAHHA B paMKax
yu4eOHOro  SKCIEepUMEHTa, TMpakTUKymMa ¢  Y4eOHO-HCCIEAOBATEIbCKOM H  MPOEKTHOU
JIEATEITLHOCTH C UCTIOIB30BAHUEM U3MEPUTEIBHBIX YCTPOMCTB U 1a0OPaTOPHOTO 000PYI0BAHNUS,

— peniaTh pacy€THBIC 3a/1a4H C SBHO 3a/IaHHOM M HESIBHO 33JJaHHON (PU3NUECKON MOJICIIBIO:
Ha OCHOBAaHHWM aHAJIM3a YCJIOBHS OOOCHOBBIBATH BHIOOP (PH3WUYECKOW MOJIETH, OTBEYAIOIICH
TpeOOBaHUSM 3a/layd, TPUMEHATH (POPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl
(GU3UYECKUX TEOPUH MPU UCIIOIH30BAHUHM MAaTEMATHUYECKUX METOJIOB PEIIEHUS 3a/1a4, IPOBOIUTh
pacy€Thl HA OCHOBAaHUU UMEIOIINUXCS JaHHBIX, aHAIM3UPOBaTh pe3ynbTaThl u
KOPPEKTUPOBATh METO/IBI PEUIECHHUS C YUETOM MOJIYYCHHBIX PE3YJIbTATOB;

— peliaTh KaueCTBEHHBIE 3a/auu, TpeOyrolne NpUMEHEHHU 3HAaHUI U3 Pa3HBIX pa3/eyioB
HIKOJIBHOTO Kypca (PU3MKH, a TaKKe WHTETpaIlMi 3HAHUN U3 JPYTUX MPEAMETOB €CTECTBEHHO-
Hay4YHOI'O LMKJA: BBICTPAUBATh JIOTUYECKYIO LIEMOYKY PACCYXACHHUI C OMOpOM Ha M3y4YECHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

— HWCIOIIb30BaTh TEOPETUUYECKUE 3HAHUS JIJIs1 OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB PabOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;

— MPUBOANTH MPUMEPHI BKIIaJa POCCHICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA,

— aHAIM3UPOBAThH U OLIEHUBATH MOCJICCTBUS OBITOBOW U MPOU3BOICTBEHHON 1€ATEILHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PM3MUYECKUMU TMPOIECCAMH, C MO3UIIMA IKOJIOTHIECKOM O€30TacHOCTH,
MPEACTABICHUI O pallMOHAIIBHOM MHPHUPOAOIOIb30BAHUM, a TAK)KE Pa3yMHOM HCIOIb30BAHUU
JTOCTYKCHU N HAYKH M TEXHOJIOTHH TS JATBHEHIIIETO pa3BUTHS YEJI0BEUYECKOTO OOIIECTBA;

— TPUMEHATH Pa3IUYHbIE CIIOCOOBI pabOThI ¢ H(pOpMaIel PU3NIECKOTO COACPKAHUS C
WCITOJIh30BAaHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJIOTHI: TPH 3TOM HCIOJIb30BaTh
COBpEMEHHbIE MH(POPMAIIMOHHBIE  TEXHOJIOTUU [UIsl  TIOMCKA, nepepaboTku u
MpeabsBICHUS Y4eOHOW ¥ HAy4YHO-TIONMYJSAPHONW HHQPOPMANUM, CTPYKTYPHPOBAaHUS U
WHTEpIpeTaluu  MHPOpPMAIUN, TOMYYEeHHOW U3 Pa3IUYHBIX HCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATh TOJIy4aeMyl0 HH(POPMAIMIO U OIICHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCS 3HAHUMN, TaK ¥ Ha OCHOBE aHallM3a UCTOYHUKA WH(OpMAIINK;

— TMPOSIBIATH OpPTraHU3AIlMOHHBIE W TI03HABATEIBHBIE YMEHHSI CaMOCTOSITEILHOTO



OpUOOpEeTEHUs] HOBBIX 3HAaHMH B IPOLIECCE  BBINOJIHEHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEIbCKUX paboT; paboTaTh B TPYIIE C HCIIOJHEHUEM Pa3IMYHBIX COIMATIbHBIX POJICH,
IUITAHUPOBaTh PabOTy IpYMIIbl, PALMOHAIBHO paclpeleNiTh AEATENbHOCTh B HECTaHAAPTHBIX
CUTyallUsX, aJCKBATHO OLICHMBATh BKJAJ KAKIOTO M3 YYACTHUKOB TIPYIIBbl B pELICHUE
paccMaTpuBaeMoi poOIeMsl;

— TpOSBIATH MOTHBALMIO K Oyaymedl npodecCHOHAIbHOW JAEATENBHOCTH — T10
CHELUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIst

3.4 11 KUIIACC

B nponecce nzyuenust kypca ¢hpuznku yriayOonEHHOro ypoBHs B 11 kiacce yueHUK HAYUUTCS:

— MOHUMATH POJIb PU3UKU B SKOHOMUYECKOU, TEXHOJIOTUICCKOM, COITUAILHOM U ATUIECKOM
cdepax AesITeNbHOCTH YeJIOBEKa; POJb M MECTO (PM3UKH B COBPEMEHHON HAYYHON KapTHHE MUPA;
POJIb ACTPOHOMMHU B IIPAKTUYECKOM AEATENBHOCTH YEJI0BEKA U JAIBHEUIIIEM HAyYHO-TEXHUYECKOM
pa3BUTHH;  3HA4YCHHE  OMHCATEIbHOW,  CHUCTEeMaTU3HpYIOIIEeH,  OOBSCHUTENBHOM U
MPOTHOCTUYCCKOW (YHKIMH (DU3HUYECKON TEOPUU — DIICKTPOJMHAMUKH, CIICIUATBHON TEOpUU
OTHOCUTEIIbHOCTH, KBaHTOBOM (U3MKH; pOib (QU3MYecKoil Teopud B (QOpMHUPOBAHUU
IpeCTaBICHUN 0 (PU3MYECKON KapTHHE MHUPA, MECTO (PM3UIECKOM KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE;

— pasnuyarh YCJIOBUS MPUMEHUMOCTH MoJienel (PU3NIeCKUX Tel U MPOLECCOB (SIBICHUIA):
OJIHOPOJHOE DJIEKTPUYECKOE U OJHOPOAHOE MAarHUTHOE IIOJIs, TapMOHHUYECKUE KoseOaHus,
MaTE€MaTUYeCKUil MAasATHHUK, WJCAIbHBI NPYXKUHHBII MaATHUK, TapMOHHUYECKHE BOJIHBI,
UJeabHBIN KOeOaTenbHbIN KOHTYp, TOHKAs JIMH3a; MOJIEJIe aToMa, aTOMHOTO s/Ipa U KBAHTOBOM
MOJIEJIU CBETA;

— pa3nnyarth yciaoBus (TpaHMIbl, O0JacTH) NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB,
MOHMMATh BCEOOMIHI XapakTep (hyHAaMEHTaIbHBIX 3aKOHOB M OTPAaHMYEHHOCTh MCMOIb30BAHUS
YaCTHBIX 3aKOHOB;

— aHAIM3UPOBATh U OOBSACHATH DJIEKTPOMATHUTHBIE MPOIECCHl U SBJICHUS, UCIOJb3YS
OCHOBHBIE IIOJIOKEHHS U 3aKOHBI JIEKTPOAMHAMUKH M CHELUAIBHON TEOPUU OTHOCUTEIIBHOCTH
(3aKOH COXpaHEHUs DHIEKTpPUYECKOro 3apsiia, cuia Awmmepa, cuia JlopeHma, 3akoH
AJIEKTPOMArHUTHON WHAYKIMHU, TpaBwio Jlenma, cBsizb OJIC caMOMHIYKIIMM B DJEMEHTE
JJIIEKTPUYECKOM LIENU CO CKOPOCTBIO M3MEHEHHs CUIJIBbI TOKA; IOCTYJIATHI CIIELUAIBHOU TEOpUU
OTHOCHUTENIbHOCTH DHUHILTENHA);

— aHaJM3UPOBaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SIBIEHUS, UCTIONb3YS MOJI0KEHUS
KBaHTOBOH (u3uku (ypaBHeHHE DHHIITENHA Uid PoTodPdeKTa, NepBbIi U BTOPOM MOCTYNIATHI
bopa, mnpuHIUn cooTHOIIEHUs HeompenenéHHocTel ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsIIOBOIO M MacCOBOTO YHCENl M DHEPTMU B SJIEPHBIX PEAKLUAX, 3aKOH PaJMOAKTUBHOIO
pacmaja);

— OMNUCHIBAaTh (PU3NYECKUE MPOLIECCHI U SIBICHUSI, UCIIOIb3YS BEIMUMHBI: HANPSKEHHOCTh
IIEKTPUYECKOTO TOJIA, MOTEHIHAI 3JEKTPOCTATUYECKOrO TOJS, Pa3HOCTh IOTEHIUAJIOB,
AIIEKTPOJBIIKYILAS CWJIA, WMHAYKIMS MarHUTHOTO IIOJIS, MarHUTHBIM TMOTOK, cuja Awmrepa,
WHAYKTUBHOCTb, DJIEKTPOJBMKYIAs CHUJIa CAaMOMHIYKIUH, DJHEPrHsl MAarHUTHOIO IOJIA
MIPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC, TIOJHAS SHEPIHsl, SHEPTUs MOKOsI CBOOOIHOMN
YaCTHIIbI, SHEPTHSI U UMITYJIbC POTOHA, MACCOBOE YUCIIO U 3apsill sSApa, SHEPIUs CBA3U SAPa;

— OOBACHATH OCOOEHHOCTH TMPOTEKaHWs (U3UYECKUX SBJICHUN: D3JIEKTPOMarHUTHas
UHYKIMS, CAMOMHJIYKIIMS, PE30HAHC, MHTephEpeHIIs BOJH, AU(paKIus, AUCHEPCUsi, OIHOE
BHYTpEHHee OTpaxkeHue, Qporoanekrpuueckuit apdext (poroaddext), anvda- u d6era-pacnaisi
a1ep, raMMa-u3iydeHue sjep; Gu3ndeckre NPUHIUIBI CIIEKTPAIbHOTO aHaIN3a U padoThI J1a3epa;

— OINpENENATh HAapaBICHUE MHAYKIMM MAarHUTHOTO MOJIS MPOBOJHHMKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

— CTpPOWTH H300paXKeHUE, CO3/1aBaeMO€ IUIOCKHUM 3€pKajoM, TOHKOW JIMH30M, |
paccUMTBIBATh €r0 XapaKTEPUCTHUKH;

— IPUMEHATHh OCHOBOIIOJIATAIOIIAE ACTPOHOMHYECKHE IOHATHS, TEOPUU MU 3aKOHBI JUIS



aHajam3a W OOBSICHEHUA (U3HUYECKUX IMPOIECCOB, MPOMCXOAANIMX B 3BE37aX, B 3BE3THBIX
CUCTEMaX, B MEXKTAIAKTHUECKOH Cpe/ie; MBUKEHUS HeOSCHBIX Tell, BOJIIOINHY 3BE311 U BCeleHHO;

— TPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (DU3WYECKUX BEIUYMH C HCIOJIH30BAHHEM
OPSIMBIX  M3MEPCHHIA: TMPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (UKCHPOBATh pPE3yIbTAThI
MOJIYYCHHOW 3aBHCHMOCTH (PU3MUYECKHX BEJIMYMH B BHUAC TPaQUKOB C y4ETOM aOCOJFOTHBIX
MOTPELTHOCTEN U3MEPEHUH, /1eJIaTh BHIBOIBI 10 PE3yJbTaTaM UCCIEAOBaHUS;

— TPOBOJUTH KOCBEHHBIC H3MEpEHUsS (PUIMUECKHX BEJIMYMH, MPU STOM BBIOMPATH
ONTUMATBHBIA METOJI M3MEPEHUSs, OLICHWBATh a0COJIOTHBIE W OTHOCHUTEIIBHBIC MOTPEITHOCTH
MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

— MPOBOJUTH OIBITHI 10 TPOBEPKE MPEITIOKEHHON TUIOTE3bI: INIAHUPOBATH IKCIIEPUMEHT,
coOMpaTh FKCHEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJIYYCHHBIC PE3Y/IbTaThl U JICTIATh
BBIBOJ] O CTaTyCe MPEUI0KEHHON THUIIOTE3bI;

— ONHUCHIBATh METObI MOJYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;

— co0Ouo1aTh TpaBWiIa 0€30MacHOTO TPyAa MPU MPOBEICHUU HUCCIICIOBAHHMIA B paMKax
yu4eOHOro  9SKCIEepUMEHTa, TMpakTUKymMa ¢  Y4eOHO-HCCIEAOBATEIbCKOM H  MPOEKTHOU
JIEeATETLHOCTH C UCTIOJIb30BAHIUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOPHOTO 000PYI0BAHNS,

— peniaTh pacy€THBIC 3a/1a4H C SBHO 3a/IaHHOM W HESIBHO 33JJaHHON (PU3UUECKON MOJICIIBIO:
Ha OCHOBAaHWHU aHAJIM3a YCJIOBUSA BHIOMpATh (PU3UUYECKHE MOJEIH, OTBEYAIOIIUE TPEOOBAHUSIM
3a[a4u, IPUMEHITH (POPMYJIIbL, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYNAThl PU3UUYECKUX TEOPHId IPU
WCIIOJIb30BAaHUNM MAaTEMaTUYECKUX METOJOB PEIICHUS 3a7a4, TPOBOJIUTh PacuéThl HA OCHOBAHUU
MMEIOIINXCA JAHHBIX, aHAJIM3UPOBATH PE3YJIBTATH U KOPPEKTUPOBATH METO/AbI PELIECHUS C YUETOM
MOJIYYCHHBIX PE3YJIbTATOB;

— peliaTh KaueCTBEHHBIE 3a/aui, TPeOyolne MPUMEHEHUS 3HAaHUIM U3 Pa3HBIX Pa3/esioB
IIKOJILHOTO Kypca (U3WKH, a TaKKe WHTETPAIlH 3HAHWUH W3 JAPYTrUX MPEIMETOB €CTECTBEHHO-
HAay4YHOI'O0 LMKJIA: BBICTPAUBATH JIOTUYECKYIO LIETIOYKY PACCYXKACHUH C ONMOPON HAa M3YUYECHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

— HCIOJIB30BaTh TCOPETHUCCKUE 3HAHUS JUISI OOBSICHEHUS OCHOBHBIX MPUHIIMIIOB PaOOTHI
HU3MEPUTEIIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;

— TMPUBOANUTH MPUMEPHI BKIIaJa POCCHICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

— aHAM3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOI U MPON3BOACTBEHHOM ACSITENFHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUECKUMU IPOIIECCAMH, C TO3UIIMA IKOJIOTHYECKOM 0€30MacHOCTH,
MPEACTABICHUI O palMOHAIIBHOM MIPHUPOAOIOIb30BAHUM, a TAK)KE Pa3yMHOM HCIOJIb30BaHUU
JTOCTH>KCHHU I HAYKH M TEXHOJIOTHH TS JATbHEHIIIETO pa3BUTHS Y€JI0BEUECKOTO OOIIECTBA;

— TPUMEHATH Pa3UYHbIE CIIOCOOBI paboThI ¢ MH(MOpMaLUel PU3NIECKOTO COIAEPIKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HWH-(OPMAIIMOHHBIX TEXHOJIOTHH: MPU ITOM HCIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE  TEXHOJIOTMU [UIsl  TIOMCKA, nepepaboTKu u
MpEeAbSBICHUST Y4eOHOW ¥ HAy4YHO-TIONMYJAPHONM HMHPOPMALUM, CTPYKTYPHUPOBAHHUS U
UHTEpIpeTanuu  UHPOpPMAIMM, TONYYEeHHOW U3 Pa3NUYHBIX HCTOYHHKOB; KPUTHYECKU
aHAJM3UPOBATh TOyYaeMyl0 HHGOPMAIMIO W OICHHBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE
UMEIOIINXCS 3HAHUMN, TaK ¥ Ha OCHOBE aHallM3a UCTOYHUKA WH(OpMAIINK;

— TMPOSIBIATH OpPTraHU3AIlMOHHBIC U TIO3HABATEIBHBIE YMEHHSI CaMOCTOSITEIHLHOTO
NpHOOpEeTEeHUsT HOBBIX 3HAHUW B  TMPOILECCE BBIMOJIHEHHS TPOCKTHBIX U y4eOHO-
HCCIIEI0OBATENbCKUX PabO0T; paboTaTh B IPYIIE C UCIIOJIHEHHEM PA3IUYHBIX COITHATBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIBI, PAMOHAIBLHO PACHpENeNiaTh ACSITeNbHOCTh B HECTaHIAPTHBIX
CUTyaIusX, aJeKBAaTHO OIICHWBATh BKJIAJ KAKIOTO M3 YYACTHHUKOB TPYIIBl B pPEIICHUE
paccMaTpuBaeMoii MPOOIEMBI;

— TMpOSIBIATH MOTHBAaIMIO K Oyaymiedl mnpodeccHOHaIbHON JEATeIbHOCTH IO
CHEIHUAIBHOCTIM (PHU3UKO-TEXHUIECKOTO TPODUIIS.



4 TEMATHUYECKOE INTAHUPOBAHUE

Temarnueckoe IUIaHUPOBAHME IIPEACTABICHO IO TojaM OOydYeHHs, B HEM YyKa3aHO
PEKOMEHIyeMOe KOJIMYECTBO YaCOB, OTBOANMOE HA U3yUYCHHE TEM, IIOBTOPCHUE H Pa3IHYHOIO
BUJAa KOHTPOJBHBIE PAOOTHI

[Topsimok U3ydeHust TeM B IMpeAeiax OJHOrO Kiacca MOXKET BapbHPOBATHCHL.

OCHOBHBIC BHIBI ICTEIBHOCTH 00YYAIOUIMXCSI IEPSYMCIICHBI IIPH U3YYCHUH KAXKIOW TEMBI
¥ HaIpaBJICHBI Ha JTOCTIKCHUE TNIAHUPYEMBIX PE3YJIbTATOB O0OYyUYCHUS.

4.1 10 KJIACC

Oo6wee koimuectBO — 170 gacos.

TemaTnueckue OcHoOBHOe co/iep:KaHue OcHOBHBIE BUIBI
0JI0KH, TeMbI IeATeJHLHOCTH
00y4arouuXxXcst

PA3JIEJT 1. HAYUHBI METOJI TIO3HAHMS ITPUPOJIBI (6 u)

Hayunbsiii  meron ®duzuka — (QyHAaMeHTalnbHAs | Y4YacTHE B JUCKYCCHUHM O POIU
MO3HAHHUA Hayka o npupoae. Hayunwiii | ¢usnueckoit TeOpUHU B
npupo/Isl (6 1) METOJ TIO3HAHUA W MeToAbl | (hOPMUPOBAHUU MPEICTABICHUI
HACCIICIOBAHUS dusnyeckux | 0 (QU3NYECKOW KapTHHE MHPA,
SIBIICHUM. MecTte (U3MYECKOW KapTHUHBI

MHpa B o01eM pany
COBPEMEHHBIX €CTECTBEHHO-
HAay4HbIX IPEICTAaBICHUHA O

OKCHEepUMEHT M  Teopus B
Mpolecce TMO3HAHUSA  TPUPOIBI
Habmtoienue u sKCriepuMeHT B

¢usuke. Crocobs u3mepenus | UPUPOAC. Cpasnenne
busmueckux Bemmuuy | A3MEPCHUI buznueckux
(amanmorossle  um  1m¢ppospe | BEHIHH Tpu TIOMOIIH
U3MEpPUTEIIbHBIE npuboppr, | AHATOTOBBIX 1 IH(POBEIX
KOMITBIOTEpHBIE  JaTuMKoBple | M3MCPHTCIBHBIX npHGOpOB.
cHCTeMBbI). TorperHocTH OcBoenue 01}0006013 OL[CHKH
W3MepeHnii bwsmeckux | NOTPEIIHOCTEH H3MEPEHH.
BEJIMYUH (abcomoTHas n | OcBoeHHE OCHOBHBIX NPHUEMOB
OTHOCHTEJIbHAs). paboThI c uQpoBoi
MonenupoBanue  gusnueckux | jgabopatopuer mo (u3MKe.
SIBJICHUI u MPOILIECCOB

(MaTepuasbHas TOUKa,

aOCoONMOTHO  TBEpPJAOE  TEO,

uzeanbHas AKHUJIKOCTb,

WACAIBHBEIM  Ta3,  TOYCUHBIMN

3apsia). ['unotesa. dusnueckuit

3aKOH, TpaHUIIBI ero

PUMEHUMOCTH. dusnueckas

TEOpHsL.

Pomb m wMecto ¢usuku B
(GbOpMHUpPOBAaHUH  COBPEMEHHOM
HAay4HOM  KapTUHBI  MHpa, B
MPaKTUYECKON NeSATeTbHOCTH
JOJIEH.

PA3/IEJT 2. MEXAHUKA (35 u)

Kunematuka MexaHnueckoe newxenue. | [IpoBenenue KOCBEHHBIX
(10 1) OTHOCUTENBHOCTH U3MEPEHUI MIHOBEHHOM
MEXaHUIECKOTO JIBOKEHUA. | CKOPOCTH UM YCKOPEHHUsS Tela,




TemaTuueckue OcHOBHOe co/iep:KaHue OcHOBHBIE BUbI

0JIOKH, TEeMBbI NesITeIbHOCTH

00y4arouXCcst
Cucrema oTcuéra. IPOBEIECHHE UCCIIEI0BaHUS
[lpsimasi w  oOpaTtHast 3amadu 3aBUCUMOCTCH MEXKIY
MOXAHUKI PaIHyC-BEKTOD (U3UYECKUMU BEIMYMHAMH M
MartepuanbHOil  Touku, ero | OUPITOB 1o TIpOBEPKE
NpOeKIMH Ha OCH cHCTempl | MPSVIOKCHHOM IMIOTEShI mpu
koopIHEAT. TpackTopHs. W3YUCHHH PABHOYCKOPEHHOIO
NPAMOJIMHEHHOTO  JIBMIKCHUS,
Ilepememenue, CKOPOCTE | npyykenus Tena, OPOLIEHHOTO
(cpeaHss CKOPOCTh, MTHOBEHHAs TOPH3OHTATBHO, —
CKOPOCTB) m YCKOPEHHE | 1ema 1o OKPYRKHOCTH ¢
MaTepuaabHON TOUKH, UX | pocrosmmoli MO MOy
NPOCKLMH HA OCH CHCTEMbBl | cronocThio. Pemenme
KOOp/IHAT. Crnoxenne pacuéTHBIX 3aJa4 C  SBHO
HCPEMCIIICHIN 1 CIOKCHUC | sanapHoli ¥ HESIBHO 3aJaHHON
CKOPOCTEH. (busnueckoin MOJIEIIbIO c
PaBHOMEpHOE U | MCIIOJIB30BaHUEM OCHOBHBIX
PaBHOYCKOPEHHOE 3aKOHOB u Gopmyin

IPAMOJIMHENHOE NBIJKEHHE. | KHHEMATHKU.

3aBHCHMOCT KOOPAHHAT, | Peyjjenpe kauecTBEHHBIX 3a7ad,
CKOPOCTH, YCKOPEHMSL M IYTH | tneGyiompix S —
MaTepHaIIbHON TOHKH OT | 3gammii 1O  KHMHEMATHKE.
BpEMEHH M MX  TPAdUKH. | Ogpgcnenne OCHOBHBIX
CBobOomHoe majzieHue Y CKopeHue NPUHLIMIIOB nefCTBIS
CBOOOIHOrO MafeHus. [IBIKCHUC | Tox ppuecKix YCTPOICTB M

Tena, OPOLIEHHOr0 MOJ YIJIOM K
TOPU30HTY. 3aBUCUMOCTD
KOOpJUHAT, CKOpOCTH u
YCKOpPEHHSI MaTe€pUaIbHOM TOUYKHU
OT BpEeMEHH U UX TpaduKu.
Kpuonunerinoe JIBUKECHUE.
JBr>keHME MaTepUalIbHOM TOYKHU
[0 OKPYKXHOCTH. YrjoBas WU
JIMHENHas CKOPOCTb.

[lepuon m wactora oOpamieHusl.
LlenTpocTpeMuTenbHOe
(HOpMasbHOE), KacaTejabHOe
(TaHTeHIIMAIbHOE) W TOJHOE
YCKOPEHHE MaTepHaIbHON
TOYKH.

TEXHOJIOTUYECKUX  IPOLIECCOB,
TaKHX KaK: CIHJIOMETP,
JIBUKCHUE CHApSOB, LIEMHBIE,
IecTepEHYaThIe U PEMEHHBIC
nepeaayn, CKOpOCTHbIE JTUQTHI.
Omnpenenenue yCIIOBUI
MIPUMEHUMOCTHU Mozenen
¢u3nUecKux Tea M IPOLECCOB
(s1BIIEHUN): MaTrepuanbHas
TOUKa, PaBHOYCKOPEHHOE
JIBIKEHHE, CBOOOIHOE TaIEHHE.

BrimonHenue yueOHbIX 3a1aHui

Ha  aHaIu3  MEXaHUYECKHX
MIPOIIECCOB (s1BIICHMIN) c
HCITOJIb30BAHUEM OCHOBHBIX
MTO0KEHUH u 3aKOHOB
KUHEMATHKH: OTHOCHUTEIBLHOCTH
MEXaHUYECKOTO JIBVDKCHMS,
bopmyIBI KUHEMATHKHU

PaBHOYCKOPEHHOTO JIBUKCHUSI,
npeoOpa3zoBanust ["anmumess st
CKOPOCTH | TEePEMEIICHUSI.

Ucnons3oBanue IT-rexnonorui
npu pabote c
JOIMOJHUTEIBHBIMU HUCTOYHUKA-
MU HHPOpPMAIIMHA TIO0 TEeMe, WX
KPUTHYECKUI aHAIU3 U OIIEHKa
JIOCTOBEPHOCTH.




TemaTnueckue

OcHOBHOe co/iep:KaHue

OcHOBHBIE BUJBI

0JI0KH, TeMBbI AeATEeJIbHOCTH
00y4arouXCcst

Junamuxka (10 1) [TepBbiii 3aKOH Hprorona. | IIpoBenenue KOCBEHHBIX

NuepuuanbHbie CUCTEMBI | U3MEPECHUI

OTCYETA. [Ipuniun | paBHOACHCTBYIOIIEH CWI U

OTHOCHUTEJIBHOCTH lanunes. | koaduuuenta TPEHUS

Heunepuunanbubie CUCTEMBI | CKOJIbJKEHUS, IIPOBEJICHHE

oTcuéra (ompenenenue, | UCCIENOBaHUS  3aBUCUMOCTEH

npumepsl). Macca Ttena. Cuna.
[TpuHIMT Cyneprno3UINy CUIL.

Btopoii 3akon HprooToHa s
MaTepuanibHOM TOuku. Tperui
3aKOH HreroTona IS
MaTepHaIbHBIX TOUEK.

3aKOH BCEMUPHOTO TATOTCHUSI.
OKBUBAJIECHTHOCTb
I'PaBUTALMOHHOW W WHEPTHOMU
MAacCBl.

Cuna TSOKECTH. 3aBHUCHUMOCTD
YCKOPEHHSI CBOOOJIHOTO TMaICHUS
OT BBICOTBHI HAJ IMOBEPXHOCTHIO
IUTAHETHl W OT TeorpaduvecKon

(U3HYECKUX BEIIMYUH U ONBITOB
[0 TPOBEpPKE MpPenOKECHHON

THUITOTE3bI npu HU3YyUCHUHN
JIBUKCHUS Opycka 1o
HAKJIOHHOM ILJIOCKOCTH,

IBUKEHUS CUCTEMBI CBA3aHHBIX
Ten, neopManuu Ted.

Pemienne pacu€rHbpix 3amad c
SIBHO 3aJaHHOM H  HESIBHO
3aJITaHHOU (bu3ugecKo
MOJICTBI0O C  HCIIOJIB30BAaHUEM
OCHOBHBIX 3aKOHOB H (opMyl
KHHEMAaTHUKU U JTUHAMUKH.

Pemenne xaueCTBEHHBIX 3aaad,

mmpotsl. JlBwKeHue HeGechpix | TPEOYIOIMX TIPUMCHCHNA
Tel M UX CHyTHUKOB. 3akoHpl | SHAHHM IO KHHCMATHKC U
Kemepa. Ileppas kocmuueckas | AHHAMHKC.
CKOPOCTB. OOBsACHEHHE OCHOBHBIX
Cuna ynpyroctd. 3akoH ['yka, | TPHHIHIIOB ACUCTBHS
Bee  Toma. Bec  tema, | TEXHWYECKHX  yeTpoiicT
JBIDKYIErocs ¢ yckopesuen, | TEXHOTOTHUECKHX  IPOLECCOB,
Cuna tpemms. Cyxoe Tpenme., | oKMX — Kak. — TIOJIIHITHAKH,
Cuna TpeHus CKONbXKeHUs v cuna | ABHKCHIC MCKYCCTBCHHBIX
Tpenust mnokos. Kodpdumment | CTYTHHKOB.
Tperust. Cuna conpotuBieHus | OmnpeneneHue YCIIOBHM
TP JBMYKEHHH Tea B KUIKOCTH | TIPUMEHUMOCTH MoIeneit
WIN Ta3e, €€ 3aBUCHMMOCTh OT | (DM3MYECKUX Tel M IIPOIIECCOB
CKOPOCTH OTHOCHUTEJLHOTO | (SIBJIEHUH): VHepIUaTbHas
JIBVKCHUS. cucreMa oTcyéra,
Jasnenne. T'mapocratuyeckoe | MaTephallbHAd TotKa,
nasnenue. Cuna Apxumesa. a0CcOMOTHO ynpyrai
nedopmarusi.
Brimonnenue yueOHbIX 3a1aHul
HAa  aHauM3  MEXaHUYECKHUX
MIPOIIECCOB (s1BIICHMIN) c
WCIIONIb30BAHAEM ~ OCHOBHBIX
MTOJIOKEHUI 51 3aKOHOB
JIMHAMUKH: TpH 3aKOHa
HeroToHa, MIPUHLINIT
OTHOCHMTENBbHOCTH [ anmmies,
3aKOH BCEMUPHOTO TATOTEHHMS.
PaGora B rpymmax mpu
00CykKIeHUH BOIIPOCOB
MEKIIPEMETHOTO  XapakKTepa




TemaTuueckue OcHOBHOe co/iep:KaHue OcHOBHBIE BUbI
0J10KH, TeMBbI AeSTeIbHOCTH
00y4arouXCcst
(manpumep, 10 TeMe
«JIBUKEHME B IPUPOLEY).
Cratuka TBEpmoro | AbGcomotHo  TBEpmoe  Teno. | [IpoBenenue HCCIIEIOBAHUS
tena (5 u) [ToctynarensHoe U | YCIOBMI paBHOBECHS TBEPIOTO
BpaliaTesbHOe JIBIDKEHHUE | TeJla, UMEIOIIET0 OCh BPAIlICHUS;
TBEPOrO Tena. KOHCTPYHPOBaHUE
MoOMeHT cuabl oTHOcHTenpHo | KPOHIITCHHOB M pacder  CHil
ocu BpameHus. Ilmeyo cumer | YIPYTOCTH, _ H3ydcHue
CrioXeHue CHJI, IPUIOKEHHBIX K | Y CTOMIHBOCTH TBCPAOro Teia,
tBéproMy Teny. Llentp Tsmxectn | MMCHOLICTO ILIOMAME OTIOPBI.
Tena. Pemienne pacu€THbIX 3amauy C
Vcnosuss paBHOBecust Teépporo | ABHO - 3aldHHOM W HCABHO
Tera. Veroiiunpoe, | 33/AHHOM duzngeckoi
HeycToiunBoe,  Oespasznuunoe | MOACIBIO € HMCIOIB30OBAHHEM
paBHOBECHE. OCHOBHBIX 3aKOHOB H (opMYyI
CTaTHKHU. Pemmenune
KaueCTBEHHBIX 3azad,
TpeOyrommx IPUMEHEHUS
3HaHU’ 1o CTaTHKe.
OObsicHeHue OCHOBHBIX
MPUHIIUIIOB NecTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX
KakK: KpOHIITEMH,
CTPOUTEIbHBIH KpaH,
peméryareie KOHCTPYKIIUH.
Omnpenenenne yCIIOBUI
MIPUMEHUMOCTHU Mozenen
busznueckux Ten: abCONIOTHO
TBEPIIOE TEJIO.
BrimonHenue yueOHbIX 3a1aHui
HA  aHauu3  MEXaHWYEeCKHX
MIPOIIECCOB (s1BIICHMIN) c
HCIIOJIb30BaHUEM OCHOBHBIX
MOJIOKEHUHN U 3aKOHOB CTATUKHU:
YCIIOBUSI PaBHOBECHUs TBEPJIOTO
Tena.
3aKOHBI Nmnynsc marepuanbHOil Touku, | [IpoBenenue KOCBEHHBIX
COXpaHEHUS B | CHCTEMBl MaT€pUAIbHBIX TOUEK. | U3MEPEHUW HUMITyJIbca Tela,
Mexanuke (10 q) entp macc CUCTEMBI | KHHETUUYECKOU u
MaTepualbHBIX TOYEeK. Teopema | MOTEHIMAIbHOM SHEPruM TeNa;
O JIBM>KCHHUH LIEHTpa Macc. MIPOBE/ICHHE OMBITOB o
Umnynsc cunbl U u3MeHeHue | IPOBEPKC TIpEIIOAKCHHON
HMITYJTbCA TeJTa. TUIOTE3bl  MPU  U3YYCHUH
PaBHOYCKOPEHHOTO

3aKOH COXpaHEHHs HMITYJIbCa.
PeakTrBHOE IBHKEHUE.

MomeHT UMITyJIbCa
MaTepUATbHOMN TOYKH.
IIpencraBienue O COXpaHEHUU
MOMEHTa MMITyJIbCa B
LICHTPAJIbHBIX TTOJISIX.

MPSAMOJIMHEMHOTO JBUKEHUS W
B3aUMOJCHCTBUSA TEIL.

Pemienne pacu€THbpIX 3amauy C
SIBHO 3aJaHHOM ©  HESIBHO
3alaHHOU ¢buznueckoit
MOJIENBI0 C HCIOIb30BaHUEM




TemaTHuyecKkne
0JI0KH, TeMbI

OcHOBHOe co/iep:KaHue

OcHOBHBIE BUJBI
IeATeJILHOCTH
00y4arouXCcst

PaGoTa cuiabl Ha MajaoM U Ha

KOHEYHOM IepeMeleHUN
I'padmyeckoe  mpencraBieHue
pabOThI CHIIBI.

MOUIHOCTD CHJIBL.

Kunernueckas JHEprus

MarepualibHOM TOuku. Teopema
00 W3MEHEHMHM KHUHETUYECKOU
SHEPruy MaTepHaTbHOM TOYKH.

ITorennuanbpHbIE u
HEMOTEHIINAIbLHEIE CHJIBL.
ITorenmnuanpHas SHEprus.
[ToreHManbHas SHEPrus yupyro
neOpPMUPOBAHHON  TPY>KUHBI.

[ToreHunanbHas 3Heprus Teia B
OJIHOPOJAHOM  TI'PABUTALIMOHHOM
noste. [loreHumanbHass 3HEprus
T€la B TIPaBUTALIMOHHOM I10JIE
OJTHOPOJHOIO ImIapa (BHYTpU H
BHE 11apa). Bropas kocMuueckas
CcKOpocTh. TpeTpss KOocMHUECKas

CKOPOCTb. Cas3b paboThI
HEMOTEHIINAIbHBIX cHul C
U3MCHCHUEM MEXaHUIeCKON
SHEPTUM CHUCTEMBl Tel. 3aKOH
COXpaHEHUs MEXaHHYECKOM
SHEPTUH.

VYnpyrue U HEyIpyrue
CTOJIKHOBCHMS. VYpaBHeHue
bepnynnu VIS HIeaILHOU

JKUJIKOCTH KakK CJIEJCTBUE 3aKOHA
COXpaHEHUsI MEXaHUYECKOMN
JHEPIUHu.

OCHOBHBIX 3aKOHOB U (OpMYI

MEXaHUKHU. Pemenue
KaYeCTBEHHBIX 3aj1ad4,
TpeOyoLX MPUMEHEHHS
3HaHWUHI 110 MEXaHUKE.
OObscuenue OCHOBHBIX
MIPUHIIUITOB IercTBUA
TEXHUYECKHUX YCTPOMCTB U
TEXHOJIOTUYECKUX  TPOIECCOB,

TaKMX KaK: JBW)KCHHE PAaKET,
BOJOMET, KONEpP, IPYKUHHBIN
IIUCTOJIET, TUPOCKOI, (hurypHoe
KaTaHHe Ha KOHbKAX.

Omnpenenenue yCIIOBUI
IPUMEHUMOCTH Mojenei
¢u3nyYeCKuX Tell U MPOLECCOB
(sBICHUI): a0COJIFOTHO
ynpyroe u abCoJIFOTHO

HEYIIPYTO€ CTOJIKHOBEHHS.

BrinonHenune yueOHbIX 3adaHU

HA  aHAU3  MEXAHUYECKHUX
MIPOIIECCOB (s1BIICHMIN) c
UCTIOJIb30BaHUEM 3aKOHOB

COXpaHEHMsI B  MEXaHUKE:
3aKOHBI COXPAHEHHUS MMIIYJIbCA
1 MEXaHUYECKOU PHEPTUH, CBSI3b
paboThl CcHUJIBI C HM3MEHEHHEM
MEXaHUYECKON DHEpPruu Tena.
Hcnons3zoBanue [T-rexHonorui
npu pabote c
JIOTIOJTHUTEIbHBIMA UCTOYHHKA-
MU HMH(OpMaIUK MO TeMe, UX
KPUTHYECKUI aHAIIM3 U OLICHKA
JIOCTOBEPHOCTH.

PA3JIEJI 3. MOJIEKVJISIPHASA ®U3UKA M TEPMOJMHAMUMKA (49 u)

OCHOBBI
MOJIEKYJISIPHO-
KHUHETUYCCKOU
teopuu (15 1)

OcHoBHbIE IOJIOXKEHHUS
MOJIEKYJIIPHO-KNUHETUYECKON
teopun (MKT), wux ombITHOE
000CHOBaHUE. Huddysus.
bpoyHoBckoe JBUKECHHE.
Xapakrep JIBUKECHHUS u
B3aMMOJEICTBUSA YacTHI]
BeuiecTsa. Mogenu  CcTpoeHus
ra3oB, KUAKOCTEN U TBEPABIX TEI
U 00bSCHEHHE CBOMCTB BEILIECTBA
Ha OCHOBE dTHUX Mojelier. Macca
U pa3Mepbl MOJIEKYJ (aTOMOB).
KonunuectBo BEILIECTBA.
ITocrosinHas ABoraapo.

TerutoBoe paBHOBeCHE
Temmnepatypa u cmocoObl  eé

IIpoBencHue U3MEPEHUMU
MapaMeTpoB Trasza, MPOBEICHHE
HUCCICOOBAaHUN  3aBUCHMOCTEH
(PMBUYECKUX BEJTMYUH U OTIBITOB
[0 TPOBEPKE NPEIIOKEHHOU

TUIIOTE3bl  NPU  H3YYEHUU
YCTaHOBJICHUS TEIJIOBOTO
pPaBHOBECHsI U H30IPOLIECCOB B
razax. PemeHne pacy€THBIX

3aJlay ¢ SIBHO 3aJlaHHOW U
HESBHO 3aJlaHHON (pu3mYecKoi
MOJENIbI0 € HCHOJb30BAHUEM
OCHOBHBIX 3aKOHOB M (OpMYIT
MOJIEKYJISIPHON (PU3UKH.

Pemmenne xauecTBEeHHBIX 3ajad,
TPEOYIOIINX MIPUMEHEHUS




TemaTHuyecKkne
0JI0KH, TeMbI

OcHOBHOe co/iep:KaHue

OcHOBHBIE BUJBI
IeATeJILHOCTH
00y4arouXCcst

n3mepenus. Illkana Temneparyp
enbcus.

Mopgenps wuaealbHOrO Trasza B
MKT: yacTuupbl raza JIBUXYTCS
Xa0THYECKHU u HE
B3aUMOJICHCTBYIOT Ipyr c

JIpYyroMm.

l'azoBble 3aKOHBL. YpaBHEHUE
MenneneeBa—KnaneiipoHa.

AOcomoTHas TeMIeparypa
(mkama Temneparyp KenbBuHa).
3akon Jlanprona. M3omponeccsl
B UJICATBHOM Ta3e C MOCTOSIHHBIM

KOJIMYECTBOM BEILIECTBA.
I'paduueckoe  mpencraBieHue
M30IPOIIECCOB: U30TEpMa,
n30Xopa, n3odapa.

CBs3p  MeXJy [JaBICHUEM U
cpelnHen KUHETUYECKOU
SHEprueu [IOCTYIIAaTEIbHOIO

TEIJIOBOTO JABUKEHUS MOJIEKYJI
uaealbHOr0o raza (OCHOBHOE
ypaBHeHue MKT wupeanbHOrO
rasa).

CBs3b a0COIIOTHOM
TEeMIIEPaTyphl

TepMOI[I/IHaMI/ILIGCKOI\/’I CUCTCMBI
co cpenHen KUHETHUECKOU
SHEprueu MOCTYMNaTeLHOTO

TEIJIOBOI'O JBHUKECHUS €€ YaCTHLI,

3HAHUM 110  MOJIEKYJISIPHOM
dusuke.

OObsicHeHue
MIPUHLIUIIOB JIICUCTBUS
TEXHUYECKUX  YCTPOMCTB H
TEXHOJIOTUYECKHX  IPOLIECCOB,
TaKuX KaK: TEPMOMETD,
6apomerp, MOJTyYeHUe
HaHoMartepuasioB. OnpeneneHue
yCIIOBUI MPUMEHUMOCTH
Mozene (U3MYECKUX Tl H
MPOILIECCOB (SIBICHUM): MoJIeei
rasa, JKUAKOCTU U TBEPAOTO
(KpHCTaJIINYECKOTO) Tena,
U7ealbHOTO rasa.

OCHOBHBIX

Brimmonnenue yuyeOHbIX 3a1aHU

HA  aHaIW3 TEIIOBBIX
MIPOIIECCOB (sBeHUH) C
UCTIOJIb30BaHUEM OCHOBHBIX

nonoxxkeunn MKT u 3akoHoB
MOJIEKYJISIPHOM (DU3UKH: CBS3b
aBJICHUS HJACAITLHOTO Ta3a co
cpenHen KUHETHYECKOU
SHEPruer TEIUIOBOTO JIBUKEHUS
1 KOHILIEHTPALIUEH ero MOJIEKYJI,
CBSI3b TEMIEPATYpPhl BELIECTBA
CO CpemHEed  KUHETUYECKOU
SHEpPruer TEIUIOBOrO JIBUKEHUS

TepmoanHamuka
TennoBsle
MauHbl (20 u)

(TI)

BHCITHHUX

TepMmoguHamuyeckas
cuctema.  3ajaHue
ycnoBud s T[] cucTemsl.
Bueunue u BHYTPEHHUE
napametpsl.  Ilapamerpsr  T/]
CHUCTEMBI KaK CpeJHUE 3HAYCHUS
BEIIMYUH, ONMUCBHIBAIOIIUX €€ Ha

€ro 4acTWll, CBSI3b JIaBJICHUS
UJICAIBHOTO rasa c
KOHIIEHTpalLeld MOJIEKYJ U €0
TEMIIEPATYPOH, yYpaBHEHHUE
MenpeneeBa—KianeiipoHa.

N3mepenue YIEIbHON
TEIII0EMKOCTH BELIECTBA,
MPOBEJECHHUE HCCIIEIOBAHU I
3aBHCHUMOCTEN ¢buznueckux

BEJIMYMH U ONBITOB MO MPOBEPKE
MPEJIOKEHHON THUIIOTE3bl MPH
HU3y4YECHUU MIPOLIECCOB

MHUKPOCKOITUYECKOM ypOBHE. | TemiooOMeHa U aauabaTHOro
Hynesoe HayaJlo | npouecca. Pemenue pacu€rHbix
TEPMOJUHAMUKHU. 3aJa4 ¢ SIBHO 3a/JlaHHOM W
Camornpoun3BoiibHaAsl penakcalys | HesIBHO 3aJaHHOM (U3UYecKOil
TJ[ cucremMbl K TEIUIOBOMY | MOJEIBIO C HCIIOJIB30BAHUEM
PaBHOBECHIO. OCHOBHBIX 3aKOHOB M (opMyl
Mozens  mpeamsHOro rasa B | MOUCKYWpHOH  pusukm  m
TePMOJMHAMHKE —  CHCTEMA TEPMOJUHAMUKH. Pemenme
ypaBHEHMil: ypapHenne | KAUECTBEHHDBIX 3ajad,
Knaneiipona—Menzeneesa  n | TPEOYIOmmX TPUMCHCHI
BhIp@KEHME JUId  BHyTpeHHei | SHaHHH 1O MOJICKYIAPHOU

¢u3uke W TEPMOAMHAMHUKE.




TemaTnueckue

OcHOBHOe co/iep:KaHue

OcHOBHBIE BUJBI

0JI0KH, TeMBbI NesITeIbHOCTH

00y4arouXCcst
SHEPTUH. VenoBust | OObsicHEHME OCHOBHBIX
MPUMEHUMOCTA 3TOH  MOJEIIH: MIPUHLIUIIOB JIICUCTBUS
HM3Kas KOHIIGHTPAlMsl 4YacTHll, | TEXHHYECKHX  YCTPOMCTB U
BBICOKHE TEMIIEPATYPhL. | TEXHOIOTUYECKUX  HPOIECCOB,
Belpaskenue JuUIs  BHYTPEHHEH | TaKMX  Kak:  XOJIOJWJIBHHK,
SHEPIUM OJIHOATOMHOTO | KOHAMIMOHEP, IU3EIbHBIA U
UIeaIbHOTO rasa. KapOIOpaTOPHBI  JBMIaTEelH,
K BA3HCTATHICCKHE 4 | mapoBas TypOMHa, TOJydYeHHe
HECTATUYECKHUE TIPOLIECCHI. CBCPXHHU3KHIX TeMneparyp,
YTHJIA3ALHUS «TETTOBBIX)»
OneMeHTapHast pabota B | OTXOHOB C HCHOJIB30BAHHEM
TEPMOJMHAMHUKE.  BBIYMCICHHE | repoporo HAcoca, YTUIIU3ALHs
paboThi 110 TpaduKy MPONecca Ha | GuoopraHnYeckoro  TOILIMBA

pV-muarpamme. Temonepenaya

KakK croco0 HA3MEHEHMUS
BHYTPEHHEMN JSHEPTUU T
CUCTEMEI oe3 COBEPILICHUS
paboTHI. Kounsexius,

TEIJIONPOBOJHOCTb, H3yYEHUE.
KonnuectBo TEILJIOTHI
TenmoémkocTh Tea. Y aejapHas u
MOJIsipHas TEIIOEMKOCTHU
BeIecTBa. YAelIbHasA TEINIoTa
CrOpaHust TOIJINBA. Pacuér
KOJIMYECTBA TEIUIOTHI npu
teronepenaye. Ilonstue 00
aauabaTHOM MpoIiecce.

IlepBbIil 3aKOH TEPMOJINHAMHUKH.

BuyTtpennsis SHEPTHUsl.
KonnyectBo TemnoTsl U pabora
KaK Mepbl WU3MEHEHUS
BHYTPECHHEHN DHEpPruu T
CHUCTEMBI. Bropoit 3aKOH
TEPMOJMHAMUKH JUTSt
PaBHOBECHBIX IPOLIECCOB: Yepe3
3aJJaHHOE paBHOBECHOE
COCTOSIHHE T CHCTEMBI
IIPOXOJIUT €MHCTBEHHAas
anuadara. AOcomrorHast
TeMIeparypa.

BTtopoii 3akOH TEpMOJIMHAMHMKHU
JUI. HEpaBHOBECHBIX IPOIIECCOB:
HEBO3MOXXHO TIepe/aTh TEIIOTY
oT GoJiee X0JI0JHOTO TeJla K OoJiee
HarperoMy 0e3 KOMIEHCAIuu
(Knaysuyc). Heo6patumocts
MPUPOIHBIX TIPOIIECCOB.

[IpuHIMIIBI IEMCTBUS TETUIOBBIX
mamua KII/I.

MakcumanbHoe 3Hauenue KII/I.
[{ukn KapHo.

JUIS BBIPAOOTKH «TEIUIOBON» W
AIEKTPUYECKON SHEPIuH.
Brinonnenune yueOHbIX 3adaHU
Ha aHaJIn3 TEIIOBBIX
MIPOIIECCOB (sBIEHME) ¢
HCII0JIb30BaHUEM OCHOBHBIX
nonoxkennii MKT u 3akoHoB
MOJICKYJSIDHOH ~ (U3HKH |
TEPMOJIMHAMUKU: TIEPBbIN 3aKOH
TEPMOJIMHAMUKH, 3aKOH
COXpaHEHHUst SHEPIruun B
TEIIOBBIX Mpoueccax.
Ucnons3oBanue IT-rexnonorui
npu pabote c
JIOTIOJTHUTEIILHBIMH MCTOYHHKA-
MU UHGPOpMALMU IO TeMe, UX
KPUTHYECKUI aHAIIN3 U OLICHKA

JIOCTOBEPHOCTU.  AHanmu3 W
OIICHKA TTOCIIECTBUH
HCIIOJIb30BaHHUs TEIJIOBBIX
JBUraTeileili W TEIIOBOIO
3arpsi3HEHUS OKpYXKarolen
cpensl c MO3ULIAN
HKOJIOTMYECKON 0e3011acHOCTH;
MIPEACTABICHUI 0
paloHaIbHOM

IIPUPOIONOIB30BAHUHI (B
rporecce MIOITOTOBKH
COOOIIEHHH, BBITTOJIHEHU I

IPYIIIOBBIX TPOEKTOB).




TemaTnueckue

OcHOBHOe co/iep:KaHue

OcHOBHBIE BUJBI

0JI0KH, TeMBbI AeATEeJIbHOCTH
00y4arouXCcst
DKOJIOTMYECKHE aCIeKThI
MCIIOJIb30BaHUs TEIUIOBBIX
JIBUTATEJIEH. Tenmosoe
3arpsi3HEHUE OKpYKaroIen
CpEJBl.
ArperartHble ITapooOpa3zoBanue u | Habmonenue CBONCTB
COCTOSIHUS KOHJeHcauus. McmapeHne W | HACBIIIEHHBIX 11apoB,
BELIECTBA. KUIIEHUE. YenbHas TemoTa | IPOBEICHUE KOCBEHHBIX
®dazoBble napooOpa3oBanus. HacelllieHHbIE | U3MEPEHHI a0COJIIOTHOM
nepexobl (14 ) u HEHACBIIICHHBIC napel. | BJIAXKHOCTH BO3]1yXa,
KauectBennast 3aBUCUMOCTh | KO3(uimenra
MJIOTHOCTH u JABJICHUSl | MIOBEPXHOCTHOIO  HATSKEHUS,
HaCBILIEHHOI'O napa or | moayins KOwra.
TCMIIEpaTypbl, X | Pemenne pacuéTHHIX 3a7au C
HE3aBUCUMOCTH or 00BéMa SBHO 3ajaHHOH H  HESBHO
HACBIIICHHOTO Hapa. | zanannoit ¢buzngeckoit
3aBHCHMOCT TCMIICPATYPBL | \ionenpl0 ¢ MCIOIB30BAHHEM
KANCHWS 0T JABICHUA B | cpopHpIX 3aKOHOB M (OPMyYI
KUAKOCTH. MOJICKYJISIPHOM ~ (U3UKH U
Bnaxnaocts BO31yXa | TEPMOJUHAMUKHU. Pentenue
AOCOIOTHAasT M OTHOCUTENIbHAs | KaueCTBEHHBIX 3ajad,
BIQXHOCTh.  TBEpmoe  Temo. | TpeOyrommx PUMEHEHUS
Kpucrannuueckue u amopdHble | 3HaHUH O  MOJICKYJISIPHOMN
Tena. AHM30TpONHsS CBOWCTB | pu3MKe W  TEPMOAMHAMUKE.
kpuctayioB.  [lmaBnenne u | OObscHEHuE OCHOBHBIX
KpHUCTAJIIN3aLU. VYaenpHas | OPUHLHUIIOB CTPOEHHUS KHUIKHX
TEIUIoTa IUTaBJIEHUS. | KPUCTAJUIOB, MOJTyYEHUs
CyOnumarusi. Hedopmaruu | COBpeMEHHBIX MaTepHayioB.
TBEpHoro Ttena. Pacrskenme u | OmnpenencHue YCIIOBUM
cxkarue. Cnsur. Moayns FOHra. | mpumMeHMMOCTH Mozenen
[Tpenen ympyrux nedopmanuii. | GU3MYECKUX Tel U IPOLECCOB
TeruoBoe pacmupeHue | (ABieHUM):  Mojenel  rasa,
JKUJIKOCTEM U TBEPABIX TeEJ, | )KUIAKOCTH U TBEPAOrO
00BEMHOE u JUHENHoe. | (KpHCTaJIMYecKOoro) Tena,
AHTrapMOHU3M TEIUIOBBIX | UJEAIbHOTO rasa.

KoJIeOaHUI YaCTHIl BEIECTBA KaK
MIPUYMHA TETIOBOTO PACUIUPEHUS
TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3oBanue HHEPrUU B
(ba30BbIX Epexoax.

YpaBHEeHHE TEIUIOBOTO OaaHca.

IToBepxHOCTHOE HaTSDKEHHE
Koad¢uimeHT mnoBepXHOCTHOTO
HaTSHKEHHUSL. Kamumisipueie
SIBIICHUS. JlaBrenue o1
UCKPUBJIEHHOM  IIOBEPXHOCTBIO
KUJKOCTH.

Brimonnenue yueOHbIX 3a1aHui

Ha aHaIIn3 TETIOBBIX
MIPOIIECCOB (sBeHUN) C
HCITOJIb30BAHUEM OCHOBHBIX
noioxxkenni MKT m 3akoHOB
MOJIEKYJISIPHOM buzukn "
TEPMOJTMHAMUKH: CBS3b

JIaBJICHUs WJICAIBHOIO rasa ¢
KOHILICHTpaLUel MOJIEKY] U €ro
TEMIIEpaTypou, ypaBHEHUE
MenneneeBa—Knaneiipona,

MIEPBBII 3aKOH TEPMOINHAMHUKHU.

rpymnmnax — npu
BOIIPOCOB
Xapakrepa

Padota B
o0CyXKIeHUN
MCKITPCIAMETHOI'O




TemaTnueckue

OcHOBHOe co/iep:KaHue

OcHOBHBIE BUJBI

0JI0KH, TeMBbI AeATEeJIbHOCTH
00y4arouXCcst
(manpumep, o TEMe
«TemmooOMen B KHUBOM
MIPUPOIE).
PA3JIEJ 4. DJIEKTPOIAMHAMMUKA (54 u)
DNeKTpruYecKoe Onektpuzanuss  Ten  u  e€ | [IpoBengenue KOCBEHHBIX
nosie (24 ) MIPOSIBIICHUSI. DJIEKTPUYECKUN | UBMEPEHUH UM ONBITOB IO
3apsAn. /IBa BUIA DIEKTPUYECKHUX | IIPOBEPKE IIPEIIOKEHHON
3apsJ10B. [IpoBoiHMKHM, | TMIIOTE€3bl  NpU  U3YYECHUH
JUDJIEKTPUKH U | B3aUMOJAEWUCTBUS  3apsKEHHBIX
MOJIyIIPOBOJIHUKH. TEN, 3apsja  KOHJEHCaTopa,
DONEeMEHTApHBIM 3JEKTPUUECKUN | ITOCIEA0BATEIBHOIO
3aps. 3aKOH  COXpaHEHMs | COEIMHEHUs KOHAEHCATOPOB.
SJICKTPUHCCKOrO 3apsna. Pemenyrie pacuéTHBIX 3a1a4 C
B3zaumopgeiictBue 3apsA0B. | BHO 33JaHHOM U HESIBHO
Toueunsle 3apsubl. 3aKkoH | 3aJlaHHOMU ¢buzngeckoit

Kynona. Dnexrpuueckoe mole.
Ero nelictBue Ha 3JIEKTpUUYECKUE
3apsiJibl. Hanpsx€HHOCTD
anekTpudeckoro nojs. [IpoOGHbIi
3apsaa. JluHuM  HaNpsHKEHHOCTH

AIIEKTPHYECKOTO TOJISI.
OpnHoponiHOE ANEKTPUYECKOE
noJe. [ToreHnmanbHOCTh
AIIEKTPOCTATUIECKOTO TOJISI.
Pa3Hocth MOTEHIMAJIOB u
HanpsbkeHue.  [loreHnmambHas
SHEprus 3apsjia B
AIIEKTPOCTATUYECKOM noJe.
ITorenuman

AIIEKTPOCTATUYECKOTO OIS,

CBs3p HanpsLKEHHOCTU TOJNIS U
pPa3sHOCTH  MOTEHIMAIOB  JJIs
AIIEKTPOCTATUYECKOTO MOJIs (KaK
OJIHOPOIHOTO, TaKk u
HEOJIHOPOIHOTO).

[TpuHIMDI
IIEKTPUUYECKUX
TOYEYHOTO

CYIEPIO3ULINH

nosier.  Ilone
3apsaa. ITone
paBHOMEPHO 3apsKEHHOU
chepel.  Ilome  paBHOMEpHO
3apsSHKEHHOT0 MO0 00bEMY MIapa.
Ilone paBHOMEPHO 3apsKEHHOU
OecKOHEeYHOU IJIOCKOCTH
Kaprrabl nmuHNi HaNps>KEHHOCTH

ATUX noJjei u
SKBUIIOTECHIIMAIBbHBIX

nosepxHocrei. IIpoBomHuku B
AIEKTPOCTATHYECKOM roJe.
VYcioBue paBHOBECHS 3aps0B.
Jwvsnextpuku B

SJICKTPOCTATHUYCCKOM I10JIC.

MOZECIIBI0 € HCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB M (OpMYI
JJIEKTPO- CTATUKH.

Pemenne kadecTBEHHBIX 33714,
TpeOyrommx IPUMEHEHUS
3HAHMH T10 JIEKTPO- CTATHKE.

OO0ObscHeHNE OCHOBHBIX
MIPUHIIUIIOB JICUCTBUS
TEXHUYECKUX  YCTPOMCTB U
TEXHOJIOTHYECKUX  IPOILIECCOB,
TaKUX KakK: AIEKTPOCKOII,
AIEKTPOMETP,

AJEKTPOCTATHYECKAsT  3allluTa,

3a3eMIIEHHE DIIEKTPONPUOOPOB,
KOHJICHCATOPHbI, reHeparop Ban
ne I'paada. OmnpeneneHue
YCIIOBHI IPUMEHUMOCTHU
Mojenel  (U3MYECKUX  Tel:
TOYEYHBIN 3apsisi, OJHOPOIHOE
AIEKTPUYECKOE roJe.
Brimmonnenue yuyeOHbIX 3a1aHUN
Ha  aHaIU3  DJIEKTPUYECKUX
MPOLIECCOB (stBIICHUIA) c
HUCIOJIb30BaHUEM OCHOBHBIX
MOJI0KEHU N u 3aKOHOB
ANEKTPOANHAMUKH: 3aKOH
COXpaHEHHUsI  DIJIEKTPUUYECKOTO
3apsja, 3aKOH Kynona,
MOTEHITNATbHOCTD
AIEKTPOCTATHYECKOTO oI,
MIPUHITATT CyNEPHO3ULINT
ANEKTPUYECKUX TOJIEH.
Ucnons3oBanue IT-rexnonorui

npu pabote C
JIOTIOJTHUTEITbHBIMHU




TemaTHuyecKkne
0JI0KH, TeMbI

OcHOBHOe co/iep:KaHue

OcHOBHBIE BUJBI
IeATeJILHOCTH
00y4arouXCcst

Jusnexrpudeckas
IIPOHUIIAEMOCTH BEILIECTBA.

Kongencarop. D5eKTpoEMKOCTH
KOHJIEHCATOpa. DIEKTPOEMKOCTh

IIJIOCKOTI'O KOHACHCATOpA.
HapaJ'IJ'ICJ'II)HOC COCAUHCHUC
KOHACHCATOPOB.

HOCJ’ICI{OB&TCJ’IBHOG COCAUHCHUC
KOHACHCATOPOB.

UCTOYHUKAMU WH(GOpPMAIUU 10
TeMe, UX KPUTUYECKUH aHAIIU3 U
OLICHKA JOCTOBEPHOCTH.

OHeprus 3apsKEHHOTO
KOHJICHCATOPA. JIBrxeHue
3apsKEHHOU YaCTULIBI B
OJIHOPOJAHOM IIEKTPUYECKOM
1oJIe.
[TocTostHHBIN Cuna Toka. Iloctosiubiii TOK. | IIpoBenenue HPSAMBIX
NEKTPUUYECKUI Ycnosus CYLIECTBOBAHMS | U3MEPEHUN CHJIBl TOKa W
TOK (24 1) IIOCTOSIHHOTO ~ JJIEKTPUYECKOTO | HAIPSKEHHUS, KOCBEHHBIX
TOKa. Hcrounuku TOKa | U3MEPEHUU YIEIBHOIO
Hanpsixenne U u O/IC E . COIIPOTHUBIICHHS, O/C u
BHYTPEHHEI0  CONPOTHUBIICHUS

3akoH OMma I ydacTkKa Lemu.
DJIEKTPUYECKOE COMPOTUBIICHHUE.
3aBUCHUMOCTb  COINPOTUBIICHUS
OJIHOPOJIHOT'O TIPOBOJTHUKA OT €T0
JUTMHBI ¥ TUIOIIAH TTONIEPEUYHOTO

CEUCHUS. VYnennrHOE
CONPOTHUBIICHUE BEIIIECTBA.
ITocneoBarenpHOE,

napajuieJbHOe, CMEIIaHHOE
COCIMHCHUE MIPOBOJIHUKOB.
Pacuér Pa3BETBIEHHBIX

anexkTpuueckux uerneu. [Ipasuna
Kupxroda.

PaGora »snekTpuyeckoro TOKa
3akoH Jlxxoyns—IJlenua.

MontHOCTb 3JIEKTPUUECKOTO
ToKa. TemioBasgs  MOIIHOCTB,
BhIIENsiemMas Ha pesuctope. D/C
W BHYTPEHHEE COINPOTHUBIICHUE
WCTOYHHKA TOKA. 3akoH OMa s

MTOJIHOM (3aMKHYTO}HN)
AIIEKTPUYECKON LENH.
MouHoCTh  MCTOYHHMKA — TOKA.

KopoTkoe 3ambikaHue .

Konpaencarop B
IIOCTOSIHHOT'O TOKA.

HETTH

HWCTOYHUKA TOKAa, MPOBEICHUE
HWCCIICIOBAHNH  3aBHCHUMOCTEH
(bMBUYECKUX BEJIMYHMH M OITBITOB
[0 MPOBEPKE MNPEIJI0KEHHON
TUIOTE3bl NIPU U3YUYEHUH Lenei
IMOCTOSTHHOTO TOKA.

Pemienne pacu€THbIX 3amad C
SIBHO 3aJaHHOM W  HESIBHO
3alaHHOU ¢buznueckoit
MOJIENBI0O C HWCIIOJIB30BAaHUEM
OCHOBHBIX 3aKOHOB H (opMyl

IOCTOSIHHOT'O TOKa. Pemenune
Ka4eCTBEHHBIX 3ajauy,
TPEOYIOIINX MIPUMEHEHUS

3HaHUM U 3aKOHOB IIOCTOSIHHOI'O
TOKa.

OObsacHenue OCHOBHBIX
MPUHIUIIOB EeNCTBUS
TEXHUYECKUX YCTPOMCTB, TAaKHX
Kak: aMmIepMeTp, BOJIBTMETP,
peocrar, CUETUYUK
ANEKTPUUECKOMN JHEPIuM.
Bremmonnenue yuyeOHbIX 3a1aHUN
Ha  aHaIW3  DJIEKTPUYECKUX
MIPOIIECCOB (s1BIICHMIN) c
HUCIOJIb30BAaHUEM OCHOBHBIX
MOJIOKEHUU u 3aKOHOB
ANEKTPOJIMHAMUKU: 3aKOHBI
Oma s yyacTka Henud v JJist
3aMKHYTOU ANEKTPUYECKON
uenw, 3akoH Jbxoyns—IJIeHna.




TemaTnueckue

OcHOBHOe co/iep:KaHue

OcHOBHBIE BUJBI

0JI0KH, TeMBI AeATeJILHOCTH

00y4arouXCcst
PaGora B rpymmax 1npu
00CyXKIeHUN BOIIPOCOB
MEXIPEAMETHOIO  XapakTepa
(manpumep, 10 TeMe
«DJNEKTPUYECKUE SIBICHUS B

TIPUPOJIEN).

Toku B | Dnektpuueckas mpoBogumocts | [IpoBenenue KOCBEHHBIX
pa3IMYHbIX pa3IMYHbIX BEUIECTB | U3MEPEHUH U HCCIeIOBaHUI
cpenax (6 u) DJIeKTpOHHAs MPOBOJIUMOCTh | 3aBUCUMOCTEH MEXIY
TBEPABIX METAJJIOB. | (DM3MYECKUMH BEIIMYMHAMH TIPU
3aBUCHUMOCTh  CONPOTHBIICHUS | U3YUCHHUH MIPOLIECCOB
METAJIOB  OT  TEMIIEPaTyphl. | MPOTEKAHUS  DIIEKTPUICCKOTO
CBepXmIpoBOIUMOCTb. TOKa B MeTaJljlaX, JIEKTPOIUTAX

DJIEKTPUUECKUIT TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX MYYKOB.
[TonynpoBonuuku. CobcTBeHHAs
U TPUMECHas TPOBOJUMOCTH
MoNynpoBoaHUKOB.  CBoiicTBa
p—n-niepexona.

[TonynpoBOIHUKOBBIE TPUOOPHI.

DIIeKTPUUECKUI TOK B
AIIEKTPOJIUTAX.
DNeKTpoIUTHYECKAs
JUCCOLIMALIHS. DneKTponus3.
3aKOHBI Dapanes TUIS
AIIEKTPOJIN3A.

DNIeKTpUYECKHI TOK B Tra3ax.
CamocTosTenbHbIH u
HECaMOCTOSTENIbHBIN paspsa.
Paznuunsle THUIIBI
CaMOCTOSITENILHOTO paspsja.

Moanaug [1na3sma.

U IIOJYNpOBOJHMKAX. Pemenue
pacuéTHBIX 3aJad C  SIBHO
3aJJaHHOM M HESBHO 3aJaHHOU
¢duznyeckoit MOJEIIBIO c
MCIOJIb30BaHUEM
3aKOHOMEPHOCTEN MOCTOSIHHOTO
TOKa B Pa3JIMYHBIX CPEAaX.

Pemenne kadecTBEHHBIX 33714,
TpeOyrommx [IPUMEHEHHUS
3aKOHOMEPHOCTEH ITOCTOSTHHOTO

TOKa B pasIMYHBIX Cpelax.
OO0bsicHEeHME OCHOBHBIX
MPUHITUIIOB neicTBUs

TEXHUYECKHUX YCTPOMCTB, TAKUX
KaK: Tra3opaspsiHble JIaMIIbI,
AIIEKTPOHHO-JIy4eBast ~ TpyOKa,
MOJTYIIPOBOTHUKOBBIE TIPUOOPBI:
MO/, TpaH3ucTop, (GOTOIUOM,

CBETOJINO; rajibBaHHKa,
paduHHpOBaHUe MENH,
BBITJIaBKA AIIOMUHMUS,

SJICKTPOHHAS MUKPOCKOIIHS.

®U3NYECKUM TTPAKTUKYM (16 u)

Ddusnueckuit
npakTUKyMm (16 )

Crioco6b1 W3MEpEeHus
(bU3UIECKUX BEJIMYMH c
KCITOJIb30BAHUEM aHAJIOTOBBLIX M
i (ppoBbIX U3MEPUTEIIBHBIX
npuOOpoB U  KOMIBIOTEPHBIX
JATYNKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCHUTEJILHBIE
MOTPEITHOCTH WU3MEpEeHUi
¢usmueckux BenuuuH. OlleHKa
TpaHMI] MOTPEUTHOCTEH.
[IpoBenenue KOCBEHHEIX
HW3MEPEHHI, HUCCIeI0BaHUN
3aBUCUMOCTEH buznyecKux
BEJINYHH, MIPOBEPKA

ITpoBenenue KOCBEHHBIX
U3MEPEHUIN buznyeckux
BEJIMYKH. Hanpuwmep:
YCKOPEHHS CBOOOJTHOTO
nasieHus, paboThI CHUIBI,
YAEIbHOU TEIUIOEMKOCTH,
monynsa  lOnra,  ynenbHOrO
COIIPOTHUBIICHUS MaTtepuana
MIPOBOTHHKA, 3apsna
OJIHOBAJICHTHOT'O MOHA U T.II.

ITpoBenenune UCCIIEI0BAaHHH
3aBUCUMOCTEHN MEXKIY
buznuecKkuMu BEJIMYMHAMHU.
Hanpuwmep: 3aBUCUMOCTH




TemaTHuyecKkne
0JI0KH, TeMbI

OcHOBHOe co/iep:KaHue

OcHOBHBIE BUJBI
IeATeJILHOCTH
00y4arouXCcst

NPEUIOKEHHBIX TUIIOTE3 (BBHIOOD
u3  paboT, ONHCaHHBIX B
TEMaTHYECKHUX paszzenax
«YUYEHHUYECKUH  DKCIIEPUMEHT,
nabopaTopHbIS padoTHI,
IPAKTUKYM»).

nepuoa oOparieHus
KOHHYECKOI0 MasTHUKA OT €ro
MapaMeTpPoOB; 3aBHCUMOCTH CHII
YIIPYroCTH, BO3HHMKAMOIIUX B
MPYKUHE U PE3MHOBOM 00pasIie,
oT ux nedopmanuy;
HCCIIENOBAHUE mporecca
OCTBIBAHUS BEIIIECTBA;
3aBHUCHUMOCTH MOJIe3HOM
MOIIIHOCTHA MUCTOYHHUKA TOKA OT
CHJIBI TOKA, CHATHE BOJBT-
aMIIepHOI XapaKTePUCTUKU
JIAOJIA U T.IL.

IIpoBeneHue OIIBITOB 1o
MIPOBEpPKE MPEII0KEHHBIX
runore3. Hampumep: rumoress
0 TIPSIMON MPONOPIUOHATIBHOMN
3aBUCUMOCTH MEXIY
JaIIbHOCTBIO rnojnéra u
HayaJIbHOM CKOPOCTBIO T€ia; O
HE3aBUCUMOCTH BpEMEHU
JIBUYKEHUS Opycka o
HAaKJIOHHOM  IJJOCKOCTM  Ha
3aIaHHOE PACCTOSIHUE OT €ro
Macchl; MPOBEPKA 3aKOHOB IS
M30IPOLECCOB B raze M T.II.
CoOmronenue paBuII
0e301acHOro Tpyaa npu
MIPOBEACHUH MPAKTUKYMA.

Peseps (10 u)

4.2 11 KJIACC

Oo61ee konmuectBo — 170 yacos.

TemaTnueckue
0JI0KH, TEMBI

OcHoBHOE conep:kanue

OcHOBHBIE BH/IbI
JeATeJIbHOCTH
00y4YaIHXCs

PA3JIEJT 4. DJIEKTPOJIMHAMUKA (27 )

Maruutsoe nosnie (14 1) | B3aumonaeiictue

IIOCTOSSHHBIX ~ MAarHUTOB U
MPOBOJHUKOB  C  TOKOM.
MaruutHoe moisie.  Bekrtop
MAarHUTHOMN WHTYKIUH.
[TpyHIHN CYNEPHO3ULINU
MAarHUTHBIX MOJIeW. JInHUM
MAarHUTHON UHIYKIIHH.

MarauTHO€ noJie MPOBOJHUKA
c TOKOM (mpsimoro
MPOBOJIHUKA,  KATYIIKH U
KpYrOBOI'O BHTKA). OmnsIT

[IpoBenenue KOCBEHHEBIX
M3MEpEeHHil cuiibl  Amrepa,
MPOBEICHUE  WCCIICIOBAHMS

3aBUCUMOCTEN MEKY
(GUBUYECKUMU BETUYMHAMHU H
ONBITOB o IIPOBEpPKE
MPEJI0KEHHOM TUIIOTE3bI IIPU
A3YYEHU U JIEUCTBUSA
IIOCTOSIHHOTO ~ MarHura Ha
paMKy c TOKOM,

B3aHMOHeﬁCTBHH IMPOBOJHUKA
C MAarHUTHBIM ITOJIEM.




TemaTnueckue

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BUbI

0J10KH, TEMBbI AesiITeJIbHOCTH
00y4aroIuXxcs

Opcrena. Cuna Ammnepa, eé Onpenenenue yCIOBHIA

HAIpaBJICHUC 1 MOLYIID. IPUMEHUMOCTH MOJIENH

Cuna Jlopenua, €€ | OIHOPOIHOTO MarHUTHOTO

HalpaBJieHUE W MOJYJIb. | MOJS. Omnpenenenue

JIBrxeHue 3apsUKEHHOM | HaIlpaBIICHUS UHIYKIUU

YacTUIbl B  OJHOPOJHOM | MAarHUTHOI'O OJIS

MarHuTHOM 1mosie. PabGora | mpoBOAHMKA C TOKOM, CHIIBI

cunel Jlopenna. MarauTtHoe
noJe B BEIIIECTBE
deppoMarHeTuku, IMapa- u
IUaMarHeTUKH.

Amnepa u cunel JlopeHia.
Pemenne pacu€rHbIX 3amad
SBHO 3a/JlaHHOW W HESIBHO
3aJJaHHOU ¢busnveckoit
MOJIETIBIO C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB M ()OpMYI
1o TeMe «MarHuTHO€E MoJIe».

Penrenue Ka4eCTBEHHBIX
3a1a4, TpeOyIOIIHIX
MIPUMEHEHUSI 3HAaHUHN TI0 TeMe
«MaruuTHOE T0JIE».

OO0ObsacHeHNE OCHOBHBIX
MIPUHIIUIIOB JICUCTBUS
TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHUX MPOLIECCOB,

TaKUX  KakK: I[PUMEHEHHE
MIOCTOSIHHBIX MarHuroB,
JJIEKTPOMAarHUTOB,  TECTep-
MYJIBTUMETD,
aNeKTpojBHUraTens  Skoow,
YCKOPUTENH  DJIEMEHTapHBIX
YACTHIL.
DneKTpOMarHuTHast SBnenne snexkrpomarnuTHoM | IIpoBeneHme  wmccnenoBaHus
MHIYKIWS uHAyKuu. [loTOk BekTopa | 3aBUCHUMOCTEH  (PU3MUECKUX
(13 1) MarHuTHOM wuHAyKuuu DJIC | BeMMYMH U ONBITOB IO
MHIYKIHH. 3aKoH | IIPOBEpKE MIPEAJIOKEHHON
3JIEKTPOMAarHUTHON TUIOTE3bl  NpPU  U3YYEHUU
UHIYKIUH @apanes. | ABIEHUSA DIIEKTPOMAarHUTHOU
Buxpesoe JNEKTPUYECKOE | MHIYKIIUH.
noze. Toku @yxo. Pelenne pacuéTHbIX 3a1au C
OJIC WHIYKITUA B | SBHO 3aJaHHOW M HESIBHO
MIPOBOJAHMKE,  JBWXKYIIEMCS | 3aJaHHOMN ¢buznueckoit
IIOCTYTIATEILHO B | MOJEJIBIO C HMCIOJIb30BAaHUEM
OJIHOPOJTHOM MarHUTHOM | OCHOBHBIX 3aKOHOB U (hOpMYJ
ToJe. 0 TeMe «IJIEKTPOMArHUTHAs
Ipasuo Jlenma. UHIYKLIHS. Pewenne
KaueCTBEHHBIX 3a1ay,
NunyktuBHOCTh.  Karymka TpeGyromux TIpHMEHEHHs
UHIYKTUBHOCTH B HENH | gpanis o Teme
ITIOCTOSIHHOTO TOKa. SIBneHume «DIEKTPOMArHUTHAS
CaMONHAYKIIHH SAC WH YKL, OObsicHEHHE
CaMOMHIYKLIMH. OCHOBHBIX IPUHIAIIOB
DOHeprusi MarHUTHOTO TIOJIsl | JEHCTBHS TEXHUYECKUX
KaTYILIKH C TOKOM. YCTPOWCTB




TemaTnueckne
0JI0KH, TEMBI

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BUbI
IeATeJLHOCTH
00y4aroIuXxcs

BHCKTpOMaFHI/ITHoe I10JIC.

u TEXHOJIOTHYECKUX
IpOIeCCOB,  TaKMX  Kak:
MHAYKIIMOHHAs neyb,
COJICHOU], 3aluTa oT
DIIEKTpHU3AMM Tl  TpH
JBUKEHUH B MATHUTHOM I10JI€
3emiu. PaboTa B rpynmnax npu
o0CyKIeHUN BOIIPOCOB
MEXIIPEIMETHOTO XapakTepa
(manmpumep, o TeMe
«INEeKTPOMAarHUTHbBIE

SBJICHUS. B IPUPOJIEN).

PA3/IEJI 5. KOJIEBAHU A 11 BOJIHBI (60 )

Mexannueckue
koJiebanus (10 )

KonebarensHas cHCTEMA.
CB00OOIHBIE KOJIEOAHUS.

FapMOHI/I‘leCKI/Ie KoJe0aHusl.

Kunematnueckoe u
IUHAMHAYECKOE OITMCaHUE.
DHEpPreTUYecKoe  OMUCaHue
(3aKoH COXpaHEHHUsI
MEXaHUYECKOMN SHEPTHUH).
BriBox JUHAMHYECKOI'0
OIMCAHUS rapMOHUYECKUX
KoJe0anui us3 nx
SHEPIreTUYECKOTO u
KHHEMAaTHYECKOr'O OITMCAaHUS.

AMmutyna u ¢aza
KoJe0aHui. CBs3b
AMIUTATY/IBI Konebanui
HCXOJIHOU BEJINYNHBI c

aMIUTUTYAaMU  KoseOaHui eé
CKOPOCTH U YCKOPEHHUSI.

[Iepuon u 4acrora
konebanuit. Ilepuon Mambix
CBOOOIHBIX Kose0aHui
MaTeMaTUYECKOr0 MasTHUKA.

[Tepuon CBOOOTHBIX
Konebanuit MPY>KUHHOTO
MasTHHKA. ITonsTne 0
3aTyXarIUX KOJICOaHUSX.
BreinyxkaeHasle  KoieOaHUS.
Pe3onanc. Pe3onancuas

KpuBas. BinsHue 3aryxaHus
Ha BHJI PE30HAHCHOW KPUBOW.
ABTOKOE0AHUS.

ITpoBenenue KOCBEHHBIX
U3MEpPEHUH,  HCCIENOBaHUA
3aBHCHUMOCTEN MEXIY
¢u3NYECKUMHU BEJIIMYMHAMU U
OIIBITOB 1o IIPOBEPKE
IIPEIJIOKEHHOM IMIIOTE3BI IPU
U3Y4ECHHUH KoJIeOaHui
HUTSHOIO W IPYKUHHOTO

MasiTHUKOB, BBIHYKICHHBIX U
3aTyXallUX MEXaHUYECKUX
Kos1e0aHui. Onpenenenue
yCIIOBUI IIPUMEHUMOCTH
MOJIEIM  MaTeMaTH4eCKOro
MasiTHUKa W MJEAIbHOIO
HPYXUHHOTO MasiTHUKA.
Pemenue pacu€THbIX 3amad ¢
SABHO 33JaHHOM U HEIBHO
3a/IaHHOU ¢buznueckoit
MOJIETBIO0 C HCIOJIBb30BAHUEM
OCHOBHBIX 3aKOHOB M ()OpMYJT

no TteMe «MexaHuueckKue
KOJIeOaHus». Pemenne
KauyeCTBEHHBIX 3ajad,
TpeOyrommx MIPUMEHEHUS
3HAaHUU o TeMe
«MexaHn4yecKue

KOJIeOaHus». OO0psicHeHNE
OCHOBHBIX MPUHIIUIIOB
JNEUCTBUS TEXHUYECKHUX
YCTPOMCTB, TaKUX KakK:
METPOHOM, 4Yachl, Kaueju,

MY3bIKaJIbHbIE WHCTPYMEHTHI,
ceifcmorpad. Mcnonb3oBanue
IT-texHonoruit mpu padote ¢
JIOTIOTHUTEIbHBIMU

UCTOYHUKAMU  MH(POpPMaLUU
[0 TeMe, HX KPUTHYECKUI
aHaJIn3 u OLICHKA




TemaTuueckue OcHoOBHOe co/iep:KaHue OcHOBHBIE BHbI
0J10KH, TEMBbI AesiITeJIbHOCTH
00y4aroIuXxcs
JIOCTOBEPHOCTH.
DJIEKTPOMAarHUTHbHIE KomnebaTenpHbIii koHTYyp. | [IpoBenenue KOCBEHHBIX
koJyiebanus (15 ) CBoOoanbIe U3MEPEHUH W WCCIICIOBAHMS
ANEKTPOMArHUTHBIE 3aBHCUMOCTEH  (pU3MUecKux
KojiebaHusi B HMACAIbHOM | BEIMYMH  NPU  U3YYCHUH
KoJe0aTeIbHOM KOHTYpE. | 3JEKTPOMAarHUTHBIX
@®opmyna Tomcona. Cssa3p | KojeOaHMIA u nenen
aAMIUTATY/IBI 3apsifa | MepeMEHHOro TOKa.

KOHJIEHCATOpa C aMIUIATYI0U
CHJIBI TOKa B KoJe0aTeJIbHOM
KOHType. 3aKOH COXpaHECHHS

SHEPruu B UJealbHOM
KoJe0aTeIbHOM KOHTYDE.
3aTyxatromue
ANEKTPOMArHUTHBIE
KojeOaHus.  BpIHyX/1eHHbIE
AJIEKTPOMAarHUTHBIE
KoJeOaHusl.

[Tepemennbiit TOK. MOIIHOCTH
MIEPEMEHHOTO TOKA.
AMIUTUTYIHOE u
JICHCTBYIOIIEE 3HAYEHUE CUJIIbI
TOKa W HaNpsHKeHUS TpHU

pa3MIHOI bopme
3aBHCUMOCTH  MEPEMEHHOTO
TOKa oT BpPEMEHH.
CunyconaaibHbIN

IepeMeHHbI TOK. Pesucrop,
KOHAEHCATOp M  KaTylka
WHIYKTUBHOCTHU B e

CHUHYCOHUJIaJIbHOTO
IIEPEMEHHOTO TOKa. Pe3oHaHc
TOKOB. Pe3onanc
HaIpsKEHUM.

WneanbHplii Tpancgopmatop.
[IpousBoacTBo, mnepenada u
OTpedJIeHNnEe 3IEKTPUUECKOM
SHEPTUH. DKoJoru4eckue
PUCKH TIpH  IPOU3BOJICTBE
anekTpodHepruu.  KynbTypa
HCIIOJIb30BAHUS
ANEKTPOIHEPTUH B
MOBCEHEBHOW KU3HU.

Pemienue pacu€THbIX 3amad ¢
SIBHO 3aJaHHOM M HEABHO
3aJaHHOU (bu3uIecKou
MOJEIbI0 C HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U ()OpMYI
10 TeMe «DJICKTPOMArHuTHbHIC

KOJICOaHUS». Pemenue
KaueCTBEHHBIX 3azad,
TPEOYIOIINX MIPUMEHEHUS
3HAHUU o TeMe
«DJIEKTPOMArHUTHbBIE
KoJIe0aHus». CpaBHeHue
MEXaHUYECKUX u
AIEKTPOMArHUTHBIX
Kosie0aHui.

OObsacHenue OCHOBHBIX
MIPUHIIUIIOB JEUCTBUS
TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: OJJIEKTPUUECKUI
3BOHOK, reHeparop
MEPEMEHHOTO TOKa, JIMHUH
AJIeKTponepeay.
Omnpenenenue yCIIOBUM
MIPUMEHUMOCTHU MOJIENH

UJICaIBbHOTIO KO0JIEOATEIBHOTO
KOHTYpa.

Ananuz u OIICHKA
MTOCJICACTBHI HMCIIOIb30BaHUS
pas3INYHbIX croco0oB
MIPOU3BOJICTBA
AIIEKTPOIHEPTUU C TO3ULIUN
DKOJIOTUYECKOMN
0C30IMacCHOCTH;
MIPEACTABICHUI 0
paroHaIEHOM
MPUPOIOTIOIB30BAHUHT (B
mporecce [TOJITOTOBKH
COOOIIIEHUH, BBIIOJITHEHU

TPYIIOBBIX MPOEKTOB).




TemaTnueckne
0JI0KH, TEMBI

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BUbI
IeATeJLHOCTH
00y4aroIuXxcs

Mexanuueckue
3JIEKTPOMArHUTHbHIC
BOJIHBI (10 )

Mexanunueckue BOJIHBI,
yCIIOBUS ux
pacrpocTpaHeHHUsl.
[lonepeunsle M NPOIOJIBHBIE
BonHbl. Ilepuon, ckopocts
pacrpocTpaHeHus: M JJIMHA
BOJIHBI. CaoiicTBa
MEXaHUYECKUX BOJIH:
OTpaXeHHE,  IPEJIOMJICHUE,
nHTepdepeHIus u
TG PaKIHS.

3Byk.  CkopocTh  3ByKa.
I'pomkocts 3Byka. Beicora

toHa. TemOp 3ByKa. LllymoBoe

3arpsAA3HEHUE  OKpYXKarolen
cpeapl.

ONEKTPOMarHuTHHIE  BOJIHBI.
Ycenosus W3JIy4eHUS
JIEKTPOMArHUTHBIX BOJIH.
B3aumnas OpHUEHTaIUs
BEKTOPOB B

BHCKTpOMaFHHTHOﬁ BOJIHC.

CsolicTBa QJICKTPOMAriuTHBIX

BOJIH: OTpaKeHHE,
IpeJoMJICHHE, TMOJSIpU3aIus,
uHTEepPepeHus u
TG paKIus. kana
AEKTPOMArHUTHBIX BOJTH.
IIpumeHeHue

JNIEKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHIMIIBI  paguoOCBsI3u U
TCICBUACHUA. PaI[I/IOJ'[OKaIII/Ifl.
DNeKTPOMarHuTHOE
3arpsi3HEHUE  OKpYXKarloIIeH
Cpempl.

CpaBHCHI/Ie MCXaHHUYCCKUX H
SJICKTPO- MArHUTHBIX BOJIH.

Omnpenenenne yCIIOBUI
MIPUMEHUMOCTHU MoJenn
rapMOHUYECKOMN BOJIHBI.
Pemenue KaueCTBEHHBIX
3ajad, TPEOYIOIINX
IIPUMEHEHHUS 3HAHUN IO TeMe
«MexaHnueckue u

SJICKTPOMArdHUTHBIC BOJIHBD.

N3yuenue rapaMeTpoB
3BYKOBOM BOJHBI. M3ydeHue
pacupoCcTpaHeHUsT 3BYKOBBIX
BOJIH B 3aMKHYTOM
npoctpanctBe. OObscHEHUE
OCHOBHBIX IIPUHLIAIIOB
JefcTBUS TEXHUYECKUX
YCTPONCTB u
TEXHOJIOTUYECKHX ITPOLIECCOB,
TaKUX KaK: My3bIKaJbHbIE
UHCTPYMEHTBI, panap,
paguONPUEMHUK, TEIECBU30D,
anTeHHa, Ttenedpon, CBY-
neub,  yiIbTpa-  3BYKOBas
JTUAarHOCTHKAa B TEXHUKE U
MEAMIIMHE.

Hcnons3zoBanue IT-
TEXHOJIOTHI Tipu  paboTe C
JTIOTIOJTHUTEIbHBIMHU
HUCTOYHHKAMU  HHGOPMAIIHT
0 TeMe, HUX KPUTHUYECKHUI
aHaIn3 " OIICHKA
JIOCTOBEPHOCTU. AHaW3 U
OIIEHKA MOCJIE/ICTBHI
IITyMOBOTO u
ANEKTPOMATrHUTHOTO
3arpsi3HEHUS.  OKPY’KaroIlen
cpensl c MO3ULUN
AKOJIOTUYECKOU
0C30IMacCHOCTH;
MIPEACTABICHUI 0
panMoHaILHOM
MPUPOIONOIB30BAHUHI (B
nporecce MOATOTOBKH
COOOIIEHHH, BBIIOJTHEHUI
IPYNIOBBIX IPOEKTOB).




TemaTnueckue

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BUbI

0J10KH, TEMBbI AesiITeJIbHOCTH
00y4aroIuXxcs

Ornruka (25 4) [IpssMmonuHeitHOE Ha6mronenue ONTHYECKUX

pacmpocTpaHEeHUE CBeTa B | SIBJICHUH, MIPOBE/ICHHE

OHOpOAHOM  cpene. Jlyd | KOCBEHHBIX M3MEPEHUH,

cBera. TOYEUHBI WCTOYHUK | UCCIIEIOBAHUS 3aBUCUMOCTEU

ceera. OrpaxkeHue cBera. | PU3MUECKUX  BEIMYUH U

3aKOHBI OTpPaKEHMsI CBETA. | OMBITOB 1o pOBEpKeE

[Toctpoenne u300pakeHMil B
TUIOCKOM 3epKae.
Cdepuueckue 3epkana.

[Ipenominenue cBera. 3aKOHbBI

MIPEIOMIICHUS cBeTa.
AOCOITIOTHBIH IOKAa3aTelb
MIPEIIOMIICHHS.

OTHOCUTENBHBIN TOKAa3aTelhb
npenomiuenus. [locTosHCTBO
YacTOThI cBeTa u
COOTHOILIEHUE JJIUH BOJH NPHU
nepexojie

MOHOXPOMAaTHYECKOTO CBETa
yepe3 rpaHully pasjenia ABYX

ONTHYECKUX cpen.
3aBHCUMOCTh ¢boxycHOTO
paccTosHUS TOHKOH

chepuueckoil JHWH3BI OT €&
T€OMETPUH U OTHOCHTEILHOTO
MOKAa3aTelis MPETOMIICHHS.

IIPEAJIOKEHHOU IMIIOTE3BI IIPU
U3Y4CHHUH SBJICHUI

MIPEIOMIICHUS CBETa Ha
rpaHulle pas3jiena JBYX Cpell,
MIPEIOMIICHUS cBeTa B
coOuparornieit u
pacceuBaronieit JIMH3aX,
BOJIHOBBLIX CBOICTB CBETA.

Pemienne pacué€rHsix 3amau c
SIBHO 3aJaHHOM M HEABHO
3aJIaHHOU buznIecKom
MOJIENIBI0 C HCIIOJIB30BaHUEM
OCHOBHBIX 3aKOHOB B ()OPMYJIT
o TeMe «OITHKAY.

Perienne KayeCTBEHHBIX
3ajad, TPEOYIOIINX
MIPUMEHEHHUS 3HAHUH T10 TeMe
«OnTukay.

ITocTpoenne 51 pacuér
n300pakeHMii, CO3/1aBaeMbIX

®opmysia TOHKOW JIMH3BL. | INIOCKUM 3€PKajioM, TOHKOM
YBenuuenue, JlaBaeMoe | JIMH30M.
JTAH30M. Onpeienenne ycIoBuit
Xon  nyda, TPOUIENIIETO | IPUMEHHMOCTH MOJIENTN
JUH3Y TOJ| TPOU3BOJBHBIM | TOHKOM  JIMH3BI;  T'paHUI]
yraoMm K €€ TJABHOW | IPUMEHUMOCTH
onrtudeckoit ocu. [loctpoenne | reomerpuyeckoit OTITUKHU.
nzobpaxkeHuit  Touku U | OObsicHeHHe 0coOeHHOCTEH
oTpe3Ka PSIMOA B | MpOTEKaHUs OTITUYECKUX
COOMpAIOIINX U | SBIEHUH:  UHTepepeHIuH,
paccemBalONIMX JMH33aX U UX | audpaxium, TICTIEPCHUH,
cucremMax. MIOJTHOTO BHYTPEHHETO
OnTHYECKHE npuoppr. | OTPAAKCHIL
Pazpemaromiast  cmocobrocts. | OOBICHEHHE OCHOBHBIX
I'na3 KakK OINTUYECKAsl | MPHUHIIMIIOB necTBus
cucrema. TEXHUYECKHX YCTPOWCTB W
Tpenensi npumMeniMocty | TEXHOTOTHMECKUX MPOIECCOB,
reOMETPHUECKON ONTUKH. Takux — Kak. — OHKH, JIylla,
MEPUCKOTL, ¢dotoanmapar,
Boznosas OUTHKA. | MuKpOCKOI, MPOEKIMOHHBIN
Mutepdepenius CBCTA. | ammapar, HPOCBETIEHHE
KorepenTHbie  MCTOMHMKH. | onryxu, BosokoHHAS OTMTHKA,
Ycnous HaOJI0ICHUS JM(PAKIMOHHAs PEIETKA.
MaKCUMYMOB U MUHUMYMOB B
MHTephepEHITHOHHOI PaGora B rpymnmax mnpu
00CYKIeHUHN BOIIPOCOB




TemaTnueckue

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BUbI

0JI0OKH, TEeMbI AeATeTbHOCTH
00y4aroIuXxcs

KapTHHE oT IBYX | MEXIIPEIMETHOTO XapakTepa
KOT€PEHTHBIX  HMCTOYHHUKOB. | (Hampumep, o TeMe
[Tpumepsr Kinaccnyeckux | «CBETOBBIC SIBIICHHS B
UHTEP(PEPEHIIMOHHBIX ~ CXEM. | IPUPOACY).
Judpakums CBeTa.
Hudpakiuonnas  pemérka.
YcioBue HaOIIOICHNUS

IJIABHBIX MAaKCUMYMOB IIpU
NaIeHuU

MOHOXPOMAaTHYECKOTO CBETa
Ha U (PPaKIHOHHYIO PEIIETKY.

[Tonspusanus ceera.

Xon yyue B IIpU3ME.
Hucnepcust cBera. CrnoKHBIN
coctaB Oemoro cpera. LBer.
[Tonnoe BHYTpEHHEE
OTpaXkKCHUE. [IpenenbHbIin
yrojl TOJHOTO BHYTPEHHETO
OTpaKEeHUS.

Cobwupatomue u
pacceuBaronue JIMH3BI.
Tonkas nuH3za.  DoOKycHOE
paccTosiHue U ONTHUYecKas

CHJIa TOHKOU JIMH3HI .

PA3JIEJT 6. OCHOBBI CITELITUAJIBHOM TEOPUU OTHOCUTEJILHOCTH (5 u)

Ocnosbl CTO (5 1)

I'pannis
KJIACCUYECKOU
[Toctynater ClielMaTbHON
TEOPUU  OTHOCHUTEIBHOCTH.
[IpocTtpancTBEHHO-
BPEMEHHOHN UHTEpBaJl.
IIpeoOpasoBanust  JlopeHua.
VYcnosue MIPUYMHHOCTH.
OTHOCHTENBHOCTD
OJIHOBPEMEHHOCTH.
3aMe[UIeHHEe BPEMEHHU U
COKpalICHHE JUIAHBI.
OHeprus u HAMITYJIbC
PENATUBUCTCKON YaCTULIBI.

IMPUMCEHUMOCTHU
MCXAaHHKHU.

CBs13p Macchl ¢ JHEpruen Hu
HMITYJIbCOM PEJIATUBUCTCKON
4acTULIbI. DHEPIHsl MOKOSI.

[IpoBenenue KOCBEHHBIX
U3MEpEeHUuN  uMmmynbca U
SHEPTUU PENATUBUCTCKHUX
gactul, (o  Qotorpadusam

TPEKOB 3aPsDKEHHBIX YaCTHUIL B
MarHuTHOM TI0JIE).

Ananus 178 OITMCaHue
¢u3nyecKux  SIBIEHUH  C
WCIIOJIb30BAaHUEM TOCTYJIaTOB
CIICIHATbHON TEOpUH
OTHOCHUTEIIEHOCTH.

OObscHEHUE OCHOBHBIX
MIPUHITATIOB eWCTBUS
TEXHHUYCCKHUX YCTPOMCTB,
TaKMX Kak: CIIyTHUKOBBIE
MIPUEMHUKH, YCKOpUTEIN

3APSAKCHHBIX YaCTHUII.

PA3/IEJT 7. KBAHTOBA S ®U3UKA (25 u)




TemaTnueckue

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BUbI

0JI0KU, TEMBI NesITeJIbHOCTH
00y4aroIuXxcs
KopmyckynsipHo- PaBHOBecHOE terioBoe | [IpoBeneHue KOCBEHHBIX
BOJIHOBOH JTyalTu3M U3ITy4YeHUE (u3nmyyeHne | U3MEPEHUH,  HMCCIeNOBaHUA
(15 ) a0COMIOTHO 4E€pHOTO Tena) | 3aBUCHMOCTEH MEXTY
3akoH  cmemieHuss ~ BuHa. | QU3MYECKMMH  BEIMYMHAMU
I'mnoresa M. Ilnanka o |nOpu  HM3y4YEHHH  SIBICHUSA
KBaHTax. dotoapdexra. OOBsCHEHHE
®otoHbl. DHeprus U ummyasc | OCHOBHBIX TIPUHINIIOB
boroHa. dorodbdexr, | AHCTBUA TEXHUYECKUX
Onmeitet A, T'. Croneropa | YCTPOUCTB,  TaKHX —  Kak.
3aKOHEI botosdbexra. | CTEKTPOMETD, (bOToaneMeHTu,
VpaBHeHue DifHInTelHa s boTomaTymMK,  TYHHENBHBIH
boToddbexra. «Kpacuas | MMKpOCKo, COJIHEYHAsI
Oarapes, CBETOJIHO]I.

rpanuia» Gorodddekra.

JlaBneHue cBeta (B YaCTHOCTH,
JTaBJIICHUE cBeTa Ha
a0COIOTHO MOTJIOMIAIOIILYIO U
aOCOJIFOTHO OTPaXKAIOIILYIO
noBepxHocTh). Omnbitel [1.H.
JleOenena. Boanosrle
CBOMCTBa 4yacTtull. BOJIHEI 1€
bpoiing. [lnuHa BoJHBL e
Bpoiinst u pasmepsl obiactu

Pemenne pacu€rHbIX 3amad
SABHO 3aJaHHOM U HESIBHO
3alaHHOU duznueckoit
MOJIETIBIO C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (OpMYI

o TeMe «KBaHToBbBIE
SIBJICHUS.

Penrenne KA4E€CTBEHHBIX
3azady, TpeOyroLIX

IMPUMCHCHUA 3HAHWH 110 TEME

JIOKaIu3aluKu  ABUXKYILIEHCS

gactuiel.  KopmyckymnsipHo- | «KBaHTOBBIE SIBICHUS».

BOJHOBOU AYATMSM. | Oppenencane yCIIoBHit

Andpakums dIEKTPOHOB — Ha MIPUMEHUMOCTH  KBaHTOBOM

KprcTasax. Cretuguka MOJICIIH CBETA.

U3MEPEHUI B  MHKPOMHMpE.

CoOTHOMEHS Anamms KBaHTOBBIX

HeonpeeNEHHO Tl MPOIECCOB € HCTIOMb30BAHNEM

Teiisenbepra. ypaBHEHUs OWHIITEHHA ISt
dororddekra, MPUHIINTIA
COOTHOIIEHUN
HEONPEAETEHHOCTH
['eiizen6epra.
Hcnonw3oBanue IT-
TEXHOJIOTHI Tipu  paboTe ¢
JIOTIOTHUTEIIbHBIMU
HUCTOYHHKAMHU  WHGOPMAIIT
o TeMe, HUX KPUTUYECKHUI
aHaIn3 71 OIICHKA
JIOCTOBEPHOCTH.

®duzuka atoma (5 4) OneiTel WO uWccnenoBanuio | HaGmroneHue JIMHENYATHIX

CTPOCHUS aToMma. | CIEKTPOB. OObsicHeHUE

[InanerapHas Mojenb atoMa | OCHOBHBIX MIPUHIUIIOB

Pesepdopna. JIEUCTBUS TEXHUYECKUX

Hoctynarel bopa. Usnyuenne | YCTPOHUCTB,  TaKHX —  KaK:
CIIEKTPOCKOII, nasep,

U TorioueHne (GOoTOHOB HpHU
IIepexXoie aromMa C OJHOIO
YPOBHSI DHEPTHUHM Ha JPYIrOM.
Bunel  cnektpoB.  Cnektp

KBAHTOBBI KOMITBIOTED.

Onpenenenue
HpI/IMeHI/IMOCTI/I

YCIOBUU
MOJICJIN




TemaTnueckue

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BUbI

0J10KH, TeMBbI AeATeJIbHOCTH
00y4aroIuXxcs
ypoBHEH oSHepruum  aroma | aroma Pesepdopna.
Bogoposa. CIHOHTAHHOC M | Apaoo. KBAHTOBLIX
BLIHmez[IeHHoe WBIYUEHHE | 1oonieccon Ha OCHOBE
CBCTA. JIa3ep. 1epBOTo u BTOPOro
IIOCTYJIaTOB bopa.
®dusuka atromHoro | Hyknonnas wMopens sxgpa | IIpoBenenue U3MEPECHUMN
aapa U ayeMeHTapHbiX | 'eifs3enOepra — lBaHeHKO. | paJuOaKTUBHOIO (oHa c

yactull (5 9)

3apsia sapa. MaccoBoe 4ucio
sapa. M30Tonsl.

PagnoakTuBHOCTE. Anbpda-
pacnazn.  DJEKTPOHHBIL U

MO3UTPOHHBIA  OeTa-pacmaj.
l'amma-uznydenue.

3akoH PaIMOAKTUBHOTO
pacnana. PanmoakTuBHBIE
HM30TOMBI B MIPUPOJIE.
CBoiicTBa  MOHMU3UPYIOLIETO
W3IIy4EeHHUS. Biausanune
PaJrOaKTUBHOCTH HA >KUBBIE
opranu3Mbl.  EcTecTBEeHHBIH

¢don m3nydenus. Jlozumerpusi.

DHeprusi CBsI3W HYKJIOHOB B
snape. Slnepusie cuibl. Jledekt

MAacChI aapa. SAnepHbie
peakuuu. JleneHue U CUHTE3
anep. SlnepHele  peakTopsl
[Tpo6nemsl YIIPABJISIEMOTO
TEPMOSIIEPHOTO CUHTE3a.
DKOJOTrH4ecKHe aCTEKThI
pa3BUTHS AIepHOU
SHEPIeTHKU.

Meroasl  perucrpanuu U
HCCIIE0BAHMS DJIEMEHTAPHBIX
gactul. PyHIaMEHTAIbHbBIE
B3aUMOZCHCTBUA. bapuoHsl,
ME30HBI 51 JIENITOHBI.
[IpencraBnenue 0
CrangapTHON MOAENH.
KBapk-ritoonHas MOJIEIIb
aZpOHOB. ®dusuka 3a
MIpeACIIaMH. CrangapTHoii

moaenu. TémHas Mmarepusi u
TEMHas1 DHEPIUsl.

EnunctBo
KapTUHBI MUpA.

¢duznyeckoit

HCIIOJIb30BAHUECM  JO3UMCTpa

U HUCCJICNIOBAaHHE  TPEKOB
YacTHIL (o TrOTOBBIM
dororpadusm).

OObsicHeHue OCHOBHBIX
MIPUHIIUIIOB JIEUCTBUSA

TEXHHUUYECKUX YCTPOHUCTB H
TEXHOJIOTHYECKUX TPOIIECCOB,
TaKHUX KaK: JIO3UMETp, KaMepa.
BuiibcoHa, siaepHbIi peakTop,
TEPMOSACPHBIN peaxrop,
aToMHasg OomO0a, MarHHTHO-
pe3oHaHCHAas ToMOTpadus.

Omnpenenenue
MPUMEHUMOCTH
aTOMHOTO sIJIpa.

YCIOBUU
MOJIEITHN

AHaJ'II/I3 " OIIMCAHUC ﬂI[GpHI)IX
peakuuii ¢ MCIOJIb30BaHUEM
HOHATUU MAacCOBOE€ YHCIO U
3apsia saapa, SHEPrUsl CBA3U
s/1pa, 3aKOHOB COXPAaHEHUs
3apsiia, MacCoBOrO 4Yucia M
SHEpPruu B SIIEPHBIX
peaKkuusx, 3aKOHa
PaaOaKTUBHOIO pacriaza.
AHaJ'II/I3 U OLCHKaA BJIUSIHUSA
paJII/IOElKTI/IBHOCTI/I Ha XHBBIC

OpraHu3MBl, a TaK¥XKe
ITOCJIEICTBUM pa3BUTUSA
AIEPHOM  DHEPreTUKH  C

MMO3UIIAI DKOJIOTHYECKON 0e3-
OTACHOCTH; MPEACTABICHUHN O
paroHaIEHOM
MPUPOAOTIOIb30BAHUH (B
npoiiecce ITOJITOTOBKH
COOOIIEHHH, BBITTOJTHEHUS
IPYIIOBBIX TPOEKTOB).

PA3JAEJL 8. DJIEMEHTBI ACTPOHOMUWU N ACTPODU3UKU (12 u)




TemaTnueckne
0JI0KH, TEMBI

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BUbI
IeATeJLHOCTH
00y4aroIuXxcs

OJIEMEHTHI
actpoduzuku (12 )

DTanel pa3BUTHUS
actpoHomuu. IIpuknagHoe u
MHPOBO33PEHUYECKOE
3HAYCHHUE ACTPOHOMHUM.
IIpumeHnmocTh 3aKOHOB
bu3ukn s OOBSICHEHUS
MIPUPOJIBI KOCMHUYECKHX
00BEKTOB. Mertobl
ACTPOHOMHUYECKUX
uccienoBanuii. CoBpeMeHHbIE
OIITUYECKHE TEJIECKOIIBI,
PaauOTENIECKOIIbI,
BHeaTMocdepHas
ACTPOHOMUHL.

Bun 3BE3IHOIO Heoa.
Co3Be3nusi, sIpKHE 3BE3JIBI,
IIJTAHECTHI, nux BHUINMOC
IBUKEHHUE.

ConHeuHas cucreMa.

CosHie. CosHeuHnast
aKTUBHOCTb. Uctounuk
sHeprun ConHI@ U 3BE3.
3BE3 I, 150:¢ OCHOBHbIE
XapakTepucTuku. J(uarpamma
«CTEKTPAJIBHBIA  KJIACC —
CBETHUMOCTBY. 3BE3 b1
TJIaBHOM
MOCJEI0BAaTENLHOCTH.
3aBUCUMOCTH  «Macca  —
CBETUMOCTbY JIs 3BE3]T
rJIaBHOU
MOCJ€eI0BaTENLHOCTH.
BuyTtpenHee ctpoeHue 3BE3N.
CoBpeMeHHbIE
MpeACTaBICHUS 0

MIPOUCXOXKACHUN U IBOJIOIUH.
ComHIla u 3BE3. Dranel
JKU3HU 3BE3]L.

Mineunsiii  Ilyte — Hama
T'anaktuka. IlomoskeHme w
JIBHKEHUE Connia B
T'amakTuke. TUNBI TalakTHK.
Pangnoramaktuku u KBazapsl.

UépHble OpIppl B sAIpax
TaJIaKTHK. Bcenennas.
Pacmmpenue Bcenennoii.

3akon Xa06m;a. PasOeranue
rajnaktuk. Teopuss bonbiioro

B3pBbIBA. PenukToBoe
U3ITy4YeHue.
MacmtaOHast CTPYKTypa

VY4actue B AMCKYCCHU O pOJIU
aCTPOHOMHUHU B COBPEMEHHOMU
KapTUHE MUDpa, B
IIPAKTUYECKOU JEATEIbHOCTH
YeJIoBeKa U JAJIbHEUIIEeM
HAy4YHO-TEXHUYECKOM
pa3BUTHUM.

IloaroroBka cooOIEHUI O
METOJIaX MOJYYCHHUS HAyYHBIX
ACTPOHOMHUYECKUX  3HAHUMU,
OTKPBITUSIX B COBPEMEHHOMU
aCTPOHOMHUH.

IIpumenenne
OCHOBOITOJIAralOIINX
ACTPOHOMHUYECKUX TOHSITHUH,
3aKOHOB M TEOPHHA ISt
aHaJIM3a u 00BICHECHUS
du3znyecKux IIPOLIECCOB,
MPOMCXOAAIIMX B 3BE3NAX, B
3BE3IHBIX CUCTEMAX, B
MEXTaJIaKTHIECKON  cpere,
NBHJKEHHS HeOECHBIX  Tell,
SBOJIIOIUN 3BE3 ] u
Bcenennoi. [IpoBenenue
HaOII0JIEHUH 3BE3AHOr0 Heba
HEBOOPYKEHHBIM TJ1a30M C
HCI0JIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM
JUISL OTIPEICTICHUS TIOJIOKEHUS
HeOECHBIX ~ OOBEKTOB  Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3/1UA CesepHoro
MOJTYIIapUsl U SIPKUE 3BE3BI.

[IpoBenenne HabmOaEHUN B
teseckon  JIyHbl, IUIaHeT,
TYMaHHOCTEH U  3BE3QHBIX
CKOTIJICHHH.




TemaTnueckue

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BUbI

0JI0OKH, TEeMbI AeATeTbHOCTH
00y4aroIuXxcs
Bcenennoi. Meraraiaktuka
Hepewénnsie poOIEMBI
aCTPOHOMHU.
OUBNYECKUIN TIPAKTUKYM (16 u)
Du3nYECKU Crnioco0sl u3Mepenus | [IpoBenenue KOCBEHHBIX
IIPaKTUKYM (Gu3NYeCKUX  BEIMYMH  C | U3MEpPEHHH du3nueckux
(16 ) UCIOJIb30BAHUEM AQHAJIOTOBBIX | BEJIMYMH. Hanpuwmep:
U IUQPPOBBIX U3MEPHUTEIBHBIX | TEpUOJa CBOOOTHBIX
npuOOpPOB M KOMIBIOTEPHBIX | KOJEOAaHUH  HUTIHOTO U
JTaTYNKOBBIX CHCTEM. | IPY>KUHHOTO MAasiITHUKOB,
AOCOMOTHEIE U | IOKazaTens PEJIOMIICHUS
OTHOCHUTEJIbHBIE CTEKJIa, (okycHOro
MOTPEUTHOCTH U3MEPEHUIl | PacCTOSHUS  PacCEHBAIOIIEH
¢busnueckux BEIMYMH. | JIMH3bl, JJIUHBI  CBETOBOM
Onenka TpaHMIl | BOJHBHI, MTOCTOSTHHOM
norpemtHocteit. IlpoBenenue | Pupbepra m T.11.
KOCBCHHBIX ~ ~  MSMCPCHHUH, | [Thopenenne  wmccienoBaHuit
MCCIE/IOBARMN 3ABHCHMOCTEH | sapyciviocreit  (usmueckux
¢busnyeckux BEIIMYHH, | porin Harpumep:
IIpoBepKa ~ MPEMVIOKCHHBIX | sapycymoctn cumsl Ammepa
runores (BBIOOp M3 PaboT, | o1 oy TOKA; 3aBUCUMOCTH
ONHMCAHHBIX B TEMATMIECKHX | 3IC  cayommayKum — OT
pas/iesax «Y 4CHUIECKUH CKOPOCTH HW3MEHEHHUS CHIIBI
SKCIICPUMCHT, J1aDOpPATOPHBIC | 1own o [eMH; 3aBHCHMOCTH
PabOTBI, NPAKTHKYM). CUIIBI TOKAa Yepe3 CBETOIUO
OT HAIPSHKEHUS; 3aBUCUMOCTH
(dhoxycHOTO paccrosiHus
JUH3Bl OT BEIIECTBA M T.II
[TpoBeneHue  OMBITOB IO
POBEPKE MPEUIOKEHHBIX
runote3. Hanpumep, mnpu
U3YYEHUH  HMHTepdEepeHLInn
Ja3epHOTO U3Iy4YeHus,
U3y4eHUH JTUPPAKIUOHHOTO
CHEKTpa, M3y4eHUH
MOTJIOIIEHUS 6eTa-yacTHIl
ATIOMUHHUEM U T.I1.
CoOironerune TIpaBUI
Oe3omacHoro  Tpyzxa  IpH
MIPOBE/ICHUH MPAKTHKYMa.
OBOBIIAIOHIIEE ITOBTOPEHME (15 1)
Cuctemartu3zanus u | O6o6mmeHue u | Hanmcanune »scce o ponm
00o0mieHne cUCTeMaTu3aluus coaepkaHus | GU3MKU B pa3nuyHbIX chepax
MIPEIMETHOTO pa3znenoB Kypca «MexaHuKay, | AeATeIbHOCTH YeJI0BEKa.
CONEPKAHUA M OMBITA | (MonexynspHas Qusnka u BI)IHOJ'II;IGHI/IG y4eOHBIX
JICATETLHOCTH, TePMOIHHAMHKA, 3aJJaHAll  MHTETPUPOBAHHOTO
NpUOOPETEHHOTO  MPHU «DNEKTPOTHHAMHUKAY, XapakTepa,
W3YyYEHUH KYPCa | (KoneGamms W BOmHBI, | ACMOHCTPHDYIOIIMX OCBOCHHE
¢buzukn 10—11 | «OcrOBEI criermanpHoii | OCHOBHBIX MOHATHH,
KJIACCOB (GU3NYECKUX  BEIMYUH WU




TemaTuueckue OcHoOBHOe co/iep:KaHue OcHOBHBIE BHbI
0J10KH, TEMBbI AesiITeJIbHOCTH
00y4aroIuXxcs

TEOPHUH  OTHOCHUTEIBHOCTH»,
«KBanToBas buznkay,
«3JEeMEeHTHl aCTPOHOMHH H
aCTPOPUBUKI.

Poinb ¢pu3uku u acTpoHOMHHU B
SKOHOMHYCCKOM,

TEXHOJIOTUYECKOM,

COLIMAIBHOH H  DTHYECKOU
chepax JeSTEIbHOCTH
YeJIOBEeKa; pPOJIb MU  MECTO
¢uU3MKH W aCTpPOHOMHU B

COBPEMEHHOMN Hay4YHOU
KapTUHE MHpa; 3HAYCHUE
OITMCATCIbHOM,
CUCTEMAaTU3HUPYIOLIEH,
00BACHUTEIIHLHOU u

MIPOTHOCTUYECKOW  (yHKIUI
¢bu3nueckoil TEOpuH; POJb

¢buzngeckoi TEOPHUH B
(hopmMupoBaHUHU
IIPEACTABICHUI 0

¢bu3nyeckoil KapTUHE MUpa,
MecTO (U3NYECKOH KapTHUHBI
Mupa B olOumieM  pany
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJICTABICHUN O
IpUPOJIE.

3aKOHOB Kypca ¢usuku 10—
11 kiaccos.

Perenune KaueCTBEHHBIX
3ajau, B TOM quCie
WHTETPUPOBAHHOTO u

MCXKIIPECIMETHOI'O XapaKTepa.

Pemienue pacu€THbIX 3amad ¢
SIBHO 3aJIJaHHOW W HESIBHO

3aJaHHOU bu3nIecKou
MO/JIENIbIO, TpeOyrommx
IIPUMEHEHHsT ~ 3HAHUM U3
pa3HbIX Pa3AesoB IIKOJIbHOIO
Kypca (u3MkM, a TaKxe
WHTErpallMM  3HAaHUW U3
JIpYrux IIPEIMETOB

C€CTCCTBCHHO-HAYYHOI'O
OuKJIa.

PaGora B rpynme 1o
BBITIOJTHEHUIO IPOEKTHBIX
pabor.

Peseps (10 u)




