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1) HOSAACHUTEJIbBHAS 3AIIMCKA

[IporpamMma no gusuke Ha ypoBHE cpeaHero oouiero oopazoBaHus pazpaboTaHa Ha OCHOBE
MOJIOKEHUH -U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMBl,
npencraBieHHsix B @I'OC COO, a rtakke ¢ yuétom enepaibHOi paboueil mporpaMMbl
BocruTanus U Konuenimu npenoaaBanusi yaueOHoro npeamera «®dusuka» B 00pa3oBaTeIbHBIX
opranm3arusax  Poccuiickoit  ®eneparnyu, peanu3ylONIUX OCHOBHBIE 00pa3oBaTeIbHBIC
[IPOrpPaMMBI.

[Iporpamma mno ¢usuke omnpexaenser o0sA3aTeIbHOE MNPEAMETHOE COJIEpKaHue,
YCTaHABIIMBAET PEKOMEHAYEMYIO MOCJEA0BATEIBHOCTh M3YUYEHUS TEM U Ppa3lielioB yuyeOHOro
npeaMeTa ¢ y4éTOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JJOrMKU y4eOHOro Ipolecca,
BO3PACTHBIX 0coOeHHOCTEeN oOydaromuxcs. [Iporpamma no ¢husuke qa€t npeacTaBiIeHUE O MEIAX,
CoJIep’KaHuu, o01el cTpaTeruu 00y4eHus, BOCIUTAHUS U Pa3BUTHs 00y4JaIOUIUXCs CPEACTBAMU
yaeoHoro npeamera «duznkay Ha yriayOaéHHOM ypOBHE.

N3yuenne kypca ¢u3uku yriyOa€HHOrO ypOBHS TO3BOJISIET pEalM30BaTh 3aJlaud
npodeccuoHaIbHON OpUEHTAllM, HAllpaBJIICHO HAa CO3/1aHUE€ YCIOBHUH JJI MPOSIBIICHUS CBOUX
UHTEJJIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEH KaXJIbIM OOy4arouuMmcsi, KOTOpBIE
HEOOXOIUMBI I NOPOJOJDKEHHS 00pa3oBaHUSl B OpraHu3alusax MNpo(ecCHOHATHBOTO
00pa3oBaHus MO PA3NIUYHBIM (PU3MKO-TEXHUUYECKUM U MHKEHEPHBIM CHELUAIBHOCTSIM.

B mporpamMme mo ¢usuke onpeaensiorcs IUIAHUPYEMble Pe3yibTaThl OCBOCHHS Kypca
(bu3KMKN HA YPOBHE CPEIHET0 00111ero 00pa3oBaHus: JUYHOCTHBIE, METAlIPEAMETHbIE, IPEIMETHBIE
(Ha yrinyOn€éHHOM ypOBHE).

Hayuno-memooonoz2uueckou ocHogol 01a pazpabomku mpebosanuii K JAUYHOCMHbIM,
MEManpeomMemusiM U NPeOMemHbIM pe3yibmamam 00y4arouwuxcs, 0C80UBUUUX NPOSPAMMY NO
@uzuke na yposne cpeonezo obwe2o 06pazoeanuus Ha yenyO1EHHOM YPOSHE, ABNAeMCs CUCTIEMHO-
o0esmenbHOCMHbLUL NOOXO0O.

du3nka Kak Hayka 0 HanboJjee 00IMMX 3aKOHAX MPUPO/IbI, BRICTYIAs B Ka4€CTBE Y4€OHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUN 00 OKpY)KalolleM MHUpE.
IIkonpHBIA Kypc (QHU3UKH - CHUCTEMOOOpPA3yIOIIUNA JUIsl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MIPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBJICHUM, U3y4aeMbIX
XUMHEH, Ouosiorued, gusmdeckoi reorpadueil m actpoHomuen. lcmosb30BaHMEe U aKTUBHOE
IpUMeHeHHEe (PU3MUECKUX 3HAHUM OIpeNeInio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpa3HbIX
TEXHOJIOTUH B cQepe HHEPreTHKH, TPAHCIOPTa, OCBOECHHUS KOCMOCA, IOJYy4EHHUS HOBBIX
MaTepuajJoB C 3aJaHHbIMM CBoOWcTBamu. M3ydeHue (U3MKHM BHOCUT OCHOBHOHM BKJIaJ B
(dbopMHpOBaHHE ECTECTBEHHO-HAYYHON KapTUHBI MHUpa 00y4arolierocs, B GOpMUPOBAHUE YMEHUN
MPUMEHSTh HAYYHBIM METOJ] TIO3HAHUS MIPU BHIIIOJHEHUH UMH Y4EOHBIX UCCIIE0BAHUMN.

B ocnosy xypca gusuxu na yposne cpednezo obujeco obpazoeanus noiodceH psao uoet,
KOMOpble MOJCHO PACCMAMPUBAMb KAK NPUHYUNBL €20 NOCMPOEHUSL.

Hoes yenocmnocmu. B coOoTBETCTBUM € HEN KypC SBIISETCS JIOTHUECKU 3aBEPUIEHHBIM, OH
COJIEP’)KUT MaTepHall U3 BCeX pa3zesioB (PU3MKH, BKIIOYAET KAaK BOMPOCHI KJIACCHUYECKOMH, TaK U
COBPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B cooTBeTCTBUM € HEMl MaTepual Kypca GU3UKH 00beTUHEH BOKPYT
¢uznueckux teopuil. Benymum B Kypce sBisiercs (popMHpOBaHHE IPEACTAaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoes  eymanumapuszayuu.  Peanmuzauus  uaed  OpeanojiaraeT — HUCHOJIb30BaHUE
FYMaHUTapHOTO MOTEHUMANa (U3MUECKON HAyKH, OCMBICIIEHHUE CBS3M Pa3BUTHS (U3UKH C
pa3BUTHEM OOIIECTBA, a TAKXKE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M 3KOJOTUYECKHUMU
poOIeMaMH.

Hoes npuknaonou nanpasnrennocmu. Kypc ¢buzuku yrimyOn€HHOTO ypOBHSI MIpEANOaraetT
3HAKOMCTBO C HIMPOKHUM KPYrOM TEXHHYECKMX M TEXHOJOTMYECKHUX MPUIIOKEHUH H3Y4EHHBIX
Teopuil M 3akoHOB. [Ipu 3TOM paccmaTpuBarOTCS Ha YpPOBHE OOLIMX MpEACTaBICHUN WU
COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTUH.

Hoes skonocuzayuu peannsyeTcs MOCPEACTBOM BBEICHMS 3JEMEHTOB COJIEp)KaHUs,
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MOCBAMIEHHBIX AKOJIOTMYECKUM Mpo0iieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PAa3BUTHUEM
TEXHUKH M TEXHOJIOTUH, a TaKkKe 00CYKIeHHS Mpo0ieM pallMOHAIBHOTO IPUPOIOTIOIB30BAHUS U
9KOJIOTMYECKON 0€30M1aCHOCTH.

Oceoenue codeporcanusi NPOSPAMMbL NO u3UKe CMPOUMCS HA NPUHYUNAX CUCTNEMHO-
0esimenbHOCMHO20 N0OX00d.

Juiga  ¢u3uku  peanu3anys 3ITUX [PUHIUINOB  Oa3upyercs Ha  MCHOJIb30BaHUU
CaMOCTOSITEIBHOTO IKCIIEPUMEHTA KaK [MOCTOSIHHO JecTBYIoMIEero (hakropa yueGHOro mpoiiecca.

Jigs  yrnyOna€HHOro ypoBHSL - 3TO CHUCTEMa CaMOCTOSITENIbHOTO  YYEHHYECKOTO
SKCHEPUMEHTA, BKJIIOYAIOIIETO (PPOHTAIbHbIE YYEHHUECKHUE OIBITHI MPU H3YyYEHHUH HOBOTO
Martepuaia, JjabopaTtopHble padOThl U pabOThI MPAKTUKYMA.

B nporpamme no ¢usmuke cuctema yaeHUUECKOTO SKCIIEPUMEHTa, 1a00paTopHbIX paboT U
MpaKTUKyMa IPEeJCTaBIeHa €IUHBIM epedHeM. BriOop TeMaTuku JUIsl STUX BUJIOB YYEHUUECKHUX
MPaKTUYECKUX PabOT OCYIIECTBISETCS Y4aCTHUKaMHU 0Opa30BaTeNbHOrO Ipoliecca MCXOnsd U3
O0COOEHHOCTEIl MMOYPOYHOTO IUIAHUPOBAHMSI M OCHalleHus kaOunera Qusuku. Ilpum sTOM
ofOecrieunBaeTcsl OBJAJCHHE OOYYaIOUMUCA YMEHMSIMH MPOBOJIUTH MpPSIMble UM KOCBEHHbIE
U3MEpEeHUs, HCCIIEeOBaHUS 3aBUCHUMOCTEN (U3MUECKUX BEJIUYMH M IMOCTAHOBKY OIIBITOB IIO
MIPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bonvwoe enumanue yoensemcs pewenuio pacyémnuix u KauecmeeHHulx 3a0ay.

[Ipu sTtoMm Ons pacuémuuvix 3a0ay PUOPUTETOM SIBIISIFOTCS 3a/1a4dl C SBHO 3aJaHHON U
HESBHO 3a/laHHON (M3HUECKON MOJENbIO, IMO3BOJISIONINE INPUMEHATh H3yYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOIO pasjesa Kypca, TaK MU MHTErpUpYys NMPUMEHEHUE 3HAHUU U3
Pa3HbIX pa3aesoB.

s kauecmeenHvlx 3a0a4 IPUOPUTETOM SIBIISIFOTCS 33/1aHUS HA 0ObsICHEHHE/TIpEicKa3aHue
MpOoTEeKaHUs (PU3HUECKUX SBJICHUN M MPOLIECCOB B OKPY)KAIOIIEH >KU3HU, TpeOyromue BbIOOpa
(bu3nyecKoi MOJENHN Ui CUTYyalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

Lemoncmpayuonnoe o06opyoosanue GOpMUPYETCST B COOTBETCTBUU C IPUHLIUIIOM
MUHUMAaJIbHON JTOCTATOYHOCTU U 00ECIEYMBAET MOCTAHOBKY MEPEUMCIICHHBIX B MpPOTpamMMe M0
¢u3MKe KIIYEBBIX JEMOHCTPALUN Ui MCCIEIOBAHUS H3YYaeMbIX SBJIEHUH U IPOLECCOB,
SMIUPUYECKUX U (PYHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUUECKUX PUMEHEHUH.

Jlabopamopnoe obopyoosanue JUisl yHEHUYECKUX MPAKTUYECKUX paboT GopMupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcsi B pacuéTe OJHOrO0 KOMIUIEKTa Ha JIBYX
oOyuaronquxcs. Temarnyeckue KOMILIEKTHI J1aOOpaTOPHOro OOOpYNOBAaHUS JOJIKHBI OBITH
MIOCTPOEHbl Ha KOMILJIEKCHOM HCIOJb30BAaHUU AHAJIIOTOBBIX U LHUQPOBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPHUTEIIBHBIX CHCTEM B BUJIE ITU(POBBIX J1aO0OpaTOPHUH.

OcHO6HbIMU YenAMU U3YYUEeHUA PU3UKU 6 00ulem 00paA306aHUL ACNAIOMCA:

- (QopmupoBaHHE HHTEpeca U CTPEMIICHHS OOy4aromuxcs K HaydyHOMY H3YyYEHHUIO
MIPUPO/IbI, Pa3BUTUE UX UHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

- pa3BUTHE IMIPEJICTaBICHMM O HaydHOM MeETOoJleé TNO3HaHus U (opMHpoBaHUE
HCCIIEIOBATENIbCKOIO OTHOLIEHUS K OKPYXKAIOUIUM SIBJICHUSIM;

- (OpMHPOBAHKE HAYYHOTO MUPOBO33PEHUSI KaK pe3ysbTaTa U3y4yeHHUS OCHOB CTPOECHHUS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DPU3HKH;

- (hopMUpOBaHHE YMEHUI OOBACHATD SIBICHUS C UCIOJIb30BaHUEM (DU3UUECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEbCTB;

- (hopMHpOBaHME MPEJCTABIECHUN O POJU (PU3UKH VIS Pa3BUTHSI APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUI;

- pa3BUTHE TPEJCTABICHUNH O BO3MOXKHBIX cdepax Oyayued mnpodeccuoHaIbHOM
NESITEeIbHOCTH, CBSI3aHHBIX C (U3MKOW, MOJArOTOBKAa K JajbHeHlieMy OOy4yeHHI0 B 3TOM
HaIpaBJICHUU.

Hocmuoicenue 3mux yeneii obecnevusaemca peuieHuem ciedyiouux 3a0a4 é npoyecce
u3yueHusn Kypca puzuku Ha ypoeHe cpeonezo oouiezo o0pa3zoeanun:

- MpHOOpeTeHne CUCTEMBbI 3HAHUN 00 00IMX (PU3MUECKHUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSIX, BKIIIOUAsl MEXaHUKY, MOJIEKYISIPHYIO (PU3HKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U
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AJIEMEHTHI acTPO(PU3UKY;

- (opMupoBaHHE YMEHUN MPUMEHSITb TEOPETUYECKUE 3HAaHUSA Uil OObBSICHEHUS
(GU3NYECKUX SIBIICHUI B TPUPOJE W JUISI TPUHSITHS MPAKTUYSCKUX PEHICHUH B TOBCEIHEBHOM
KU3HH;

- OCBOEHUE CIIOCOO0B PELIEHUS Pa3IMUHBIX 3a/1a4 C IBHO 3a/laHHOM (PM3NYECKOI MOIeNbIO,
3aJ1a4, MOJApa3zyMeBaIOIINX CAMOCTOATEIbHOE CO3aHne (PU3MUECKON MOJIENH, COOTBETCTBYIOIIEH
YCIIOBUSM 3aJ1a4H, B T.4. 33]1a4 UHKEHEPHOT'0 XapaKTepa;

- TIoHUMaHWe (PU3MYECKMX OCHOB W TPHHIMUIOB JIEHCTBUA TEXHUYECKHX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSIHUS Ha OKPYKAIOILYIO CPELY;

- OBJIQJICHUE METOJIaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBEJIEHUS (UBNYECKUX
AKCIEPUMEHTOB, aHalIW3a U HUHTEpIpeTaluu HH(OpMalMM, ONpeIeNeHUuss JI0CTOBEPHOCTH
MIOJIyY€HHOTO PE3yJIbTaTa;

- CO3/IaHH€ YCJOBUH Ui pa3BUTHS YMEHHMM MPOEKTHO-UCCIIEOBATENLCKON, TBOPUECKOM
NeSITeNIbHOCTH;

- pa3BUTHE UHTEpeca K chepaM MpoPecCHOHAITBHOMN NeATETLHOCTH, CBI3aHHOM C (DU3HKO.

B coorserctBun ¢ TpebdoBanusimu PI'OC COO yrnyOn€HHBIH ypOBEHb H3Y4EHHUS
yueObHoro mpeamera «Ddusuka» Ha ypoOBHE CpemHero ooOmero oOpa3oBaHHS BBIOHMpAETCS
oOyyarouMMucs, IUIAHUPYIOIIMMH TPOJIOJDKEHUE 00pa3oBaHUs IO CHEIUAIBHOCTIM (pU3MKO-
TEXHUYECKOTO MPOuIIs.

Mecmo yueonozo npeomema «Dusukay (yeiyoneHHblil ypoeeHs) 8 yueOHOM niaHne

VYueOnslit npeamer «dusuka» (yriayOsieHHbIN YpOBEHb) BXOJIUT B MPEIMETHYIO 00JacTh
«EcTecTBeHHO-Hay4YHBIE [TPEIMETHI.

O6miee uncno 9acoB Ui u3ydeHus: pusuku (yriayOiaeHHbIH ypoBeHb) - 340 dacoB: B 10
kiacce - 170 gacoB (5 wacoB B Henento), B 11 kimacce - 170 gacoB (5 yacoB B HEJIENIO).

2) COAEP)KAHUE YUYEBHOI'O IPEIMETA «®U3UKA»

COJAEPKAHUE OBYYEHUA B 10 KJIACCE

Pa3nes 1. Hayunblii MeTO NO3HAHUS IPUPO/bI.

®duzuka - QpyHAaMeHTadbHas Hayka o npupoje. HayduHblii MeToa MO3HAHUS U METOJIbI
UCCIEeIOBaHUS PU3NYECKUX SBJICHUH.

DKCIIEpUMEHT U Teopus B Ipolecce No3HaHus npupobl. HaOmroaeHnue u sSKCnepuMeHT B
¢bu3zuke.

CriocoObl U3MepeHus (PU3NYECKUX BETUYHMH (QHAIOrOBblE U LU(POBbIE U3MEPUTEIbHBIC
pUOOPHI, KOMIIbIOTEPHBIE TATUNKOBBIE CUCTEMBI).

[TorpemnocT usmepeHuit Gpru3nUecKux BeINYUH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue GU3NYECKUX SBJICHUN U MPOLIECCOB (MaTepuaibHasi TOUKa, aOCOIIOTHO
TBEpOE TEJO, UeaNbHas KUAKOCTb, UACATIbHBIN ra3, ToueyHbld 3apsan). ['unoreza. @uznyeckuit
3aKOH, T'PaHUILbI €r0 MPUMEHUMOCTH. Pu3nyecKkas Teopusl.

Pons um mecto Qusuku B (GOpMUPOBAHHMU COBPEMEHHON HAy4HOW KapTHHBI MUDA, B
MPAKTUYECKON JeSITEIbHOCTH JIOACH.

Y4eHnyecKui IKCIEPUMEHT, J1a00paToOpHble pabOThl, IPAKTUKYM.

W3mepenue cuiibl TOKAa M HaIlpsDKEHHWS B LENM IOCTOSHHOTO TOKAa HpPU MOMOUIU
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTENIbHBIX TPUOOPOB.

3HaKOMCTBO ¢ IIU(ppoBoil aboparopueil no ¢usuke. [Ipumepsr usmepenus GuU3NUECKUX
BEJIMYMH TP MIOMOILY KOMIIBIOTEPHBIX JATUUKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe aBMkeHHE. OTHOCHTEIBHOCTh MEXaHMUYecKOoro JBumxeHus. Cucrema
OTCY€Ta.

[Ipsimas 1 oOpaTHas 3ajaud MEXaHUKH.

Panuyc-BexkTop MaTepuaibHOM TOUKH, €r0 MPOEKIMHU Ha OCH CUCTEMBI KOOPIMHAT.



Tpaexkropus.

[lepemenienue, CKOpOCTh (CpeAHSAsI CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaAIbHOM TOYKHM, UX MPOEKLUUU HAa OCH CUCTEMbI KoopiauHat. CloxeHHe NepeMelieHUd U
CJIO’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHHUS U IIyTH MaTepuaibHON TOYKH OT BPEMEHU U UX TpadUKu.

CBoboaHoe mageHue. YCKOpeHHue cBOOOAHOTO majeHus. [[BmwkeHue Tena, OpOIIeHHOTO
IO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHUSI MaTepUaIbHOU TOUKH
OT BPEMEHH U UX T'papuKU.

KpuBonunueitHoe nBuxeHue. [[BHkeHNE MaTepUAIbHOM TOYKH 10 OKPYKHOCTH. YTJIOBas
W JIMHEWHAas ckopocTh. [lepuoa m dacrota oOpamenus. LlenTpocTpemurensHoe (HOpMallbHOE),
KacaTeslbHOE (TaHreHIUAIBHOE) U MOJHOE YCKOPEHHE MaTepUaIbHONU TOUKH.

TexHuyeckue yCTPOWCTBA U TEXHOJIOTMUECKHE IIPOLECCH: CHUIOMETP, IBUKEHHE
CHapsI0B, LIETHbIE, IEeCTepEHYATHIE U pEMEHHBIE TIepejaun, CKOPOCTHBIE JTU(THI.

JleMoHCTpanmu.

Monenb cucTeMbl 0TCUETa, WILTIOCTPALIUS KHHEMATUYECKUX XapaKTePUCTUK ABUKECHHUSL.

Crioco0BI HCCIIeN0BaHUs IBUKEHUIA.

Wnroctpanus npeebHOro nepexoja 1 U3sMepeHne MTHOBEHHONW CKOPOCTH.

[IpeobpazoBanue ABMKEHUHN C UCTIOJIb30BAaHUEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM MIPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpoIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIIBHO.

Hanpasnenue ckopocT npu ABMKEHUU MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTeH, TPAEKTOPUH, CKOPOCTEH JBIKEHHS OJHOTO M TOTO XK€ TeJla B Pa3sHBIX
cUcTeMax OTCUETaA.

VY4yeHHuyecKuil  SKCHEpUMEHT, JlabopaTopHble  paboThl, MNpakTUKyM. l3ydeHue
HEPABHOMEPHOTO JIBHKEHUS C LIEJIbI0 ONpeAeICHUS] MTHOBEHHOW CKOPOCTH.

W3mepenue yckopeHHsI MpH MNPSMOJUMHEHHOM pPABHOYCKOPEHHOM JIBKEHUH IO
HAaKJIOHHOH IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBHXKEHUU.

N3mepenue yckopeHus cBoOOIHOTO MajieHusl (PEKOMEHI0BaHO UCIIONIb30BaHKe IIUPPOBOI
nabopaTopun).

W3ydeHue nBUKeHUs Teja, OPOILIEHHOT0 TOpU30HTaIbHO. [IpoBepka rumoTessl 0 NpsamMoit
MIPOMOPLIUOHAIBHOM 3aBUCUMOCTH MEX/1Y TaTbHOCTBIO M0JIETA U HAYAIBHON CKOPOCTbHIO Tea.

N3ydeHue nBuxKEHUS Tella M0 OKPYKHOCTHU C MOCTOSIHHOM 110 MOJYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCHMOCTH IepHOJa OOpalieHUs] KOHMYECKOTO MasiTHUKAa OT €ro
apameTpoB.

Tema 2. lunamuxa.

IIepBsiii 3axk0oH HproToHa. MHEpUMainbHbIe CUCTEMBI OTCUYETA. [[pHHIIMI OTHOCUTEIBHOCTH
lanunes. HennepuuanbHble cucTeMbl OTCUETA (OTpEiesieHUE, IPUMEPHI).

Macca Tena. Cuna. [IlpuHIUD Cynepno3uimu CHil.

Bropoit 3akon HproToHa /1711 MaTepuaibHOU TOUYKH.

Tperuit 3akoH HeroTOHA A1 MarepuaabHbIX TOYEK.

3aKOH BCEMHPHOTO TSITOTEHUs. DKBUBAJIEHTHOCTh IPABUTALIMIOHHOM M MHEPTHOM MacChl.

Cuna TspKecTH. 3aBHCHUMOCTh YCKOPEHMsI CBOOOJHOrO TMaJeHUsi OT BBICOTHI Haj
MOBEPXHOCThIO IJIAHETHl M OT reorpapuueckoil MMpOTHL. [IBrKeHHe HEOECHBIX Tel U HUX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, qBmKyierocsi ¢ ycKOpeHHUEM.

Cuna tpenms. Cyxoe Ttpenue. Cuiia TpPEHHS CKOJBXKEHHS W CUJIa TPEHUS IOKOS.
Koaddpunuent tpenusa. Cuna conpoTHBIECHUS NMPU IBWKEHUHM Tela B KUIAKOCTH WIM rase, eé
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIILHOTO JIBUYKEHHUSI.

HNasnenue. ['unpocrarudeckoe nasienue. Cuiia ApxumMena.



TexHuyeckue ycTpoiicTBa M TEXHOJIOTMYECKUE IPOLECCHl: MOIIMIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTpanmu.

Habmtonenue ABM>KEHUS TeNl B UHEPLHMAIbHBIX M HEMHEPLHAIBbHBIX CUCTEMaX OTCUETA.

[IpyuHIHIT OTHOCUTEIBHOCTH.

Kauenne nByX IWIMHIPOB WM IIAPOB pa3HOM Macchl € OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAJIbHOM CUCTEMBI OTCUETA.

CpaBHeHUE paBHOICHCTBYIONIEH MPUIIOKEHHBIX K TEIy CHJI C IPOU3BEACHUEM MacChl Teja
Ha €ro yCKOpPEeHHE B MHEPIMAJIbHOM cucTeMe OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOLIUX B PE3yJIbTaTe B3aUMOJICHCTBUS TEJl.

N3mepenne mMacc no B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOIbEME U MaJCHUH.

lenTpoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CHUJI TPEHUS OKOSI, KAUE€HUS U CKOJIbKECHHUSL.

Y4eHnuyecKui IKCIEPUMEHT, J1a00paToOpHble pabOThl, IPAKTUKYM.

W3mepenue paBHOJEHCTBYIONIEH CUIT IPU JBUKEHUH OpyCKa MO0 HAKIIOHHOW IUIOCKOCTH.

[IpoBepka rumnore3sl O HE3aBUCUMOCTM BPEMEHU JBMKEHHS OpycKka IO HaKJIOHHOM
IJIOCKOCTH Ha 33/1aHHOE PAaCCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM
obpasiie, oT ux aedopmauu.

N3ydeHue qBUKEHHUS] CUCTEMBI TE€J, CBSI3aHHBIX HUTBHIO, IEPEKUHYTOH uepe3 JIErKuii OJI0K.

N3mepenue kordduimenta TpeHus 1Mo BEIMUUHE YTIA0BOTO KO3(PPHUIIMEHTa 3aBUCUMOCTH
F,p(N).

HccnenoBanue JBIKEHUS Opycka 10 HAaKIOHHOHW IUIOCKOCTH C IEPEMEHHBIM
K03 (HULIUEHTOM TPEHHUSL.

W3ydeHue nBuxKEeHUS rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpoe Teio. [locTynarenbHoe U BpalaTesIbHOE JBMKEHHE TBEPJOTO Tela.
MoOMEHT cuiibl OTHOCUTEIBHO OcH BpaiieHus. [lnedo cuibl. CrnokeHue cuil, MPUIOKEHHBIX K
TBEpOMY Teny. LleHTp TskecTun Tena.

VYcnoBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHudeckue yCcTpOWCTBA M TEXHOJIOTMYECKUE IMPOLECCHI: KPOHIUTEHH, CTPOUTENIBHBIN
KpaH, peméTdarbie KOHCTPYKIIUH.

JleMoHCTpamu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Y4eHnyecKui IKCIEPUMEHT, J1a00paTopHble pabOThl, IPAKTUKYM.

HccnenoBanue ycnoBUi paBHOBECHS TBEPIOTO TENA, UMEIOLIEr0 OCh BPAIICHMUS.

KoHcTpynpoBanye KpOHIITEHHOB U PACYET CUJT YIIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPIOTO TENA, UMEKOUIETO IIJIOMAb OTIOPBI.

Tema 4. 3akonvl coxpaneHus 6 mexaHuxe.

NMnynsc MarepuanbHOM TOYKH, CHCTEMBlI MaTEpUalIbHBIX TO4YeK. L[eHTp Macc cucremsl
MaTepualbHbIX TOUEK. Teopema 0 IBHKEHUH LIEHTpa Macc.

NMnynbc cuitbl M N3MEHEHUE UMITYJIbCA TETIA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBHXKEHNE.

MoMeHT wuMITynbca MaTepualbHOW TOYkH. l[IpencraBieHue O COXpaHEHMM MOMEHTA
HMITYJIbCA B HEHTPAIBHBIX HOJIAX.

Paborta cuibl Ha MajnoM W Ha KOHEYHOM mepemeuieHuH. ['paduueckoe mnpencrapieHue
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paboOTHI CHJIBI.

MoniHOCTb CHIIBL.

Kunernueckast sHeprusi marepuanbHoi Touku. Teopema 00 M3MEHEHMM KMHETUYECKOM
SHEPIrUM MaTEPUAILHON TOUYKH.

[ToreHnmaneHble U HeNMOTeHIMANbHbIE cWIIbL. 1loTeHnmManbHas sHeprus. [loTeHnnanpHas
SHEprus ynpyro aegopmMupoBaHHOHN npyxuHbl. [loTeHumanbHast sHEprus Tejaa B OJHOPOJIHOM
rpaBUTAMOHHOM IoJie. [loTeHnuanbpHas sHeprus Tenaa B TPaBUTALMOHHOM IOJIE OJHOPOIHOTO
mapa (BHYTpH U BHe 11apa). Bropas kocmuueckas ckopocTb. TpeTssi KocMHuuecKast CKOPOCTb.

CBs13p pabOThl HEMOTEHLIUATIBHBIX CUJI C U3BMEHEHHEM MEXaHWYECKON 3HEPIUM CHUCTEMBI
TeJ. 3aKOH COXpaHEHUS! MEXaHWYECKOM 3HEepruu.

Yipyrue u Heylpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnu s uacalbHOM KUAKOCTA KakK CIEACTBUE 3aKOHA COXPAaHECHUS
MEXaHUYECKON YHEPTUH.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JBHKECHUE PAKET, BOJAOMET,
KOMEp, MPYKUHHBIA MUCTOJIET, TUPOCKOT, (PUIypHOE KaTaHWE Ha KOHbKaX.

JleMoHCTpamu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBHXKEHNE.

N3mepenne MOIHOCTH CUJIBL.

W3meHeHue sHEpruu Teja Mpy COBEPIICHUH PabOThI.

B3anMHble npeBpalieHrs] KHHETUYECKONW M MOTEHIMAIbHON SHEPruil NpHU NEHUCTBUU Ha
TEJIO0 CWJIBI TSKECTH U CWJIBI YIIPYTOCTH.

CoxpaHeHHe 3HEepruy Ipu CBOOOTHOM IaJCHHUH.

Y4eHnyecKui IKCIEPUMEHT, J1a00paToOpHbIe pabOThl, IPAKTUKYM.

N3mepenue numnyinbsca Teina o TOpMO3HOMY ITyTH.

W3mepenue cuiibl TSIru, CKOPOCTH MOJEIH 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI TATH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA Tela C UMITYJIbCOM CHJIBI.

HccnenoBanue coxpaHeHUs HMITYJIbCA IIPU YIPYTOM B3aMMOJICHCTBUU.

N3mepeHne KWHETUYECKOW HEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHHE N3MEHEHUS MOTEHIIMAIbHON SHEPTUU IPYKUHBI C padOTOM CUJIbI TPEHUSL.

Onpenenenre pabOThI CUIIBI TPEHUS IPU JBUKEHHUU Tea 110 HAKIOHHOM MIOCKOCTH.

Pazgea 3. Moaekyasipaas ¢pusuka 1 TepMOJAMHAMHUKA.

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOU MEOPUU.

OcHOBHbIE MOJIOXKEHUS MoJIeKyIsipHO-KuHeTHuecko Tteopun (MKT), ux omnbiTHOE
obocHoBanue. uddysus.

bpoyHoBCckoe aBmxkeHue. XapakTep IBH)KEHHS M B3aWUMOJCHCTBHS YacTHUI[ BEIECTBA.
Monenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEP/BIX TEJ U 0OBSICHEHUE CBOMCTB BELIECTBA HA OCHOBE
aTuX Mojxened. Macca u pasmepsl Mosekyn (atomoB). KommdectBo BemiectBa. IloctosHaas
ABorazapo.

TennoBoe paBHoBecue. TemmepaTypa u crnocodObl e€ uzmepenus. Illkama temmeparyp
Lenbcns.

Mogenp wuxeanpHOrO ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPHM: YaCTHLBI TIas3a
JBUKYTCSI XaOTUYECKH M HE B3aUMOJEHCTBYIOT APYT C IPYrOM.

l'a3oBbie 3akoHbl. YpaBHeHue MenzeneeBa-Knaneiipona. AOGcoioTHas TeMmieparypa
(ikana Ttemmnepatyp KeneBuna). 3akon J[lanbrona. W3ompoueccsl B HaeadbHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ 'paduueckoe NMpeacTaBiIeHUe U30IPOLECCOB: U30TEPMa,
n30x0pa, n3obapa.

CBsi3b MeXJy [JaBICHMEM W CpeJHEH KUHETUYECKON JHepruei MnocTynaTelbHOrO
TEIIOBOTO JIBUKEHUS MOJIEKYJI HJICATbHOTO rasza (ocHOBHOE ypaBHEHUE
MOJIEKYJISIPHOKMUHETUYECKOM TeOpUH UAEaIbHOTO ra3a).

Cesi3p  aOCONIOTHOM TemmepaTypbl TEPMOJUMHAMMUYECKOM CHCTEMBl CO CpeaHei
KMHETUYECKOM YHEPTUel OCTYIAaTEIbHOTO TEMIOBOTO JIBHXKEHUS €€ YaCTHIL.



TexHudeckue yCTpPOWCTBA M TEXHOJIOTHYECKHE IMPOIECCHl: TEPMOMETp, OapomeTp,
[OJIyueHUE HAHOMAaTEPHAJIOB.

JleMoHCTpanmu.

Mopnenu IBUKEHUS 4acTHULl BEIIECTBA.

Mogenb OpOyHOBCKOTO JABHKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOIO ABH)KEHHUS.

Huddy3us xxunkocrei.

Monens onbita LlTepHa.

[IpuTskeHne MONEKYII.

Monenu KpUCTaNInYeCKUX PEeIETOK.

Habmronenue u uccienoBanyue n30mpoLeccoB.

Y4eHnyecKui IKCIEPUMEHT, J1a00paToOpHbIe pabOThl, IPAKTUKYM.

HccnenoBanue mpolecca yCTaHOBJIEHHUS TEIUIOBOTO PaBHOBECHSI MEXAy Topsiuedl u
XOJIOJHOU BOJIOM.

W3ydyeHrne u30TEpMHUECKOTro Ipolecca (PEeKOMEHJO0BAHO HCHOJIb30BaHHE IU(POBOIl
nabopaTopum).

N3ydenune n30XopHOro npouecca.

N3yuenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunul.

Tepmomunamuveckas  (T[]) cucrema.  3amaHWe  BHEIMIHUX  YCIOBUM A
TEePMOJUHAMUYECKON  cHUCTeMbl. BHemHne w©  BHyTpeHHue mapamerpel. llapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CpeHHE 3HaYCHUS BEJIMYHMH, ONHUCHIBAIONINX €€ COCTOSTHUE Ha
MUKpPOCKOTIHYECKOM YPOBHE.

HyneBoe Hayano tepmoguHamuku. CaMOIIpon3BOJIbHAS peslaKcalist TEPMOAMHAMUYECKO
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopnens wueanbHOro rasa B TEPMOJMHAMHKE - CHCTEMa YypaBHEHUI: YypaBHEHHE
MenneneeBa-Knaneiipona u BbIpaK€HHUE JUIsl BHYTPEHHEW JHEPrUU. Y CIOBUS NPUMEHUMOCTH
TOM MOJENu: HHU3Kasg KOHIEHTpalUsl 4YacTHll, BBICOKHE TeMIleparypbl. Bbipakenue s
BHYTpPEHHEH 3HEprUuH 0AHOATOMHOI'O UEaJIBLHOTO ra3a.

KBa3ucratnueckue u HeCTaTUUECKUE MTPOLECCHI.

DnemeHTapHas padoTa B TepMoiMHaMuKe. Beruncienue paboTel o rpaguky mpoiecca Ha
pV-nuarpamme.

Temnonepenaya kak crnoco0 H3MEHEHHUs BHYTPEHHEH SHEPruu TepMOJUHAMUYECKOU
cucTteMbl 6e3 coBepiieHus paboThl. KoHBEKIIMS, TEMIONPOBOIHOCTb, U3ITyYEHHE.

KomnuectBo TemnoTel. TemmoéMKoCTh Tena. YaeidbHas W MOJISIpHAs TEIUNIOEMKOCTH
BellecTBa. YpaBHeHHE Maiiepa. YaenbHas TemoTa Cropanus ToruiMBa. Pacyér kosmuecTBa
TEIUTOTHI TIpH Terutonepeaayde. [lonstue 06 anrnadbaTHOM Tpolecce.

[lepBrlii 3ak0H TepMoauHaMUKU. BHyTpenHss sHeprus. KonnuecTBo TemioTsl u pabora
KaK Mepbl U3MEHEHUS] BHYTPEHHEN SHEPrUU TEPMOJIMHAMUYECKON CHCTEMBI.

BTtopoil 3akOH TEpMOJMHAMHMKHM JUIsl PAaBHOBECHBIX IIPOLIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME€ TEPMOJMHAMUYECKOW CHCTEMbl IPOXOJUT €IWHCTBEHHas ajauadara.
AOcoJroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOJIMHAMUKHU /111 HEPAaBHOBECHBIX MPOLIECCOB: HEBO3MOXHO IEPEaTh
TEIUIOTY OT Oojiee XOJIOgHOTO Tena K Oosiee Harpetomy Oe3 kommencannu (Kmaysumyc).
HeoOpaTumocTh NpUpOIHBIX IIPOLIECCOB.

[Tpuniumner gerictBus TemwoBbix MamuH. KT/,

MakcumanbHoe 3Hauenue KII/. ukn Kapho.

DKOJIOTUYECKHE aCTIEKThl NCIIOJIb30BaHMSI TEIJIOBBIX JIBUraTesel. TennoBoe 3arps3HeHue
OKpYKaroIlEe Cpeibl.

TexHnyeckue ycTpOWCTBAa U TEXHOJIOIMUECKUE MPOLIECCHI: XOJIOAUIbHUK, KOHAULIUOHED,
IU3eNbHBIA W KapOIOpaTOpPHBIM JBUraTesNd, mapoBas TypOWHA, IMOJIyYEHUE CBEPXHU3KHUX
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TeMIlepaTyp, YTWIM3alMs «TEIUIOBBIX» OTXOJOB C MCIOJIb30BAaHHUEM TEIUIOBOTO HAacoca,
yTUIN3aLusi OMOOPTaHUYECKOTO TOIUIMBA JUISl BHIPAOOTKHU «TEIIOBOM» U JIEKTPOIHEPT UH.

JleMoHCTpanmu.

W3meneHnue temneparypsl pu ainadaTuyecKoM paclIMpeHUN.

Bosgymnoe oruuso.

CpaBHeHUE YJENbHbIX TEIUIOEMKOCTEHN BEILIECTB.

CriocoObl U3MEHEHMSI BHYTPEHHEH YHEPIHH.

HccnenoBanue annabaTHoro mpouecca.

KoMmbroTepHble MOIETHN TETJIOBBIX JIBUTATEIIEH.

Y4eHnyecKui IKCIEPUMEHT, 1a00paToOpHble pabOThl, IPAKTUKYM.

N3mepenue ynenbHON TEIIOEMKOCTH.

HccnenoBanue npoiiecca OCTHIBaHUS BEIIECTBA.

HccnenoBanue anuabaTHoro mpouecca.

N3ydyeHne B3aUMOCBSI3U SHEPTUU MEXKMOJIEKYISIPHOTO B3aUMOJEHCTBUS U TEMIEpaTypbl
KUIICHHS KUIKOCTEM.

Tema 3. Azpecammnsie cocmoanus eeujecmea. Dazosvie nepexoobni.

[TapooOpa3zoBanne u KoHaeHcauus. VcnapeHue wu KumneHue. YJelbHas TEIUIoTa
napooopa3zoBaHusl.

Hacrpiiiennple u HeHacblllleHHblE Mapbl. KadecTBeHHAs 3aBUCHUMOCTb IUIOTHOCTH H
JABJICHUs HACBILIEHHOIO Iapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTb OT 00bEMa HACBIIIEHHOTO
napa. 3aBUCHUMOCTb TEMIIEpaTypbl KHUIIEHHUsI OT JaBJIEHHUS B XKUAKOCTU. BiaxxHOCTh Bo3ayxa.
AOCOIOTHAs ¥ OTHOCUTEIIbHAS BIA’KHOCTb.

Tépnoe teno. Kpucramnmuyeckue u aMmopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAIIOB.
[InaBnenue u KkpuctayuM3anus. Y aesibHas Teriora miasiaeHus. Cyonumanus.

Hedopmanuu tBEpIOro tena. Pactsbkenue u cxarue. Chasur. Moayne Ownra. Ilpenen
yapyrux aedopmaruii.

TemnnoBoe pacuMpeHue XKUAKOCTENH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE paclIUpEHHeE.
AHrapMOHU3M TEIJIOBBIX KOJIEOaHU YaCTHI] BELIECTBAa KaK IPUUMHA TEIJIOBOTO PACIIMPEHUs Te
(Ha KaYECTBEHHOM YpPOBHE).

[IpeobpazoBanue 3Hepruu B (Pa3oBbIX Epexogax.

YpaBHeHHE TEIUIOBOTO OaaHca.

[ToBepxHocTHOE HaTsbKeHHE. KoadduuneHT noBepXHOCTHOrO HaTsLKeHUs. KanuisipHeie
siBJIeHUs. J[aBieHue o1 UCKPUBIIEHHOW MOBEPXHOCTHIO )kuaAkocTu. Popmyna Jlamnaca.

TexHuuyeckue yCTpOWCTBAa U TEXHOJOTHYECKHE IPOIECCHI: JKUIKUE KPUCTAILIb,
COBPEMEHHBIE MaTEePHAJIBL.

JleMoHCTpanmu.

TemnnoBoe pacmupeHue.

CBoiicTBa HaCBILIEHHBIX MTAPOB.

Kunenne. Kunenue npu moHW>KEHHOM JABJICHHUH.

W3mepenue cuiibl MOBEPXHOCTHOTO HATSHKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMH.

CmauuBaHue.

Kanunnsipueie siBneHus.

Monen HEeHbIOTOHOBCKOM JKUIKOCTH.

CriocoOb1 M3MEpEeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHus U IJIaBJICHUS KPUCTAIIIMYECKOTO BEILIECTBA.

Buner nedopmanmii.

Ha6nronenue maneix nedopmanui.

Y4eHnyecKkui IKCIEPUMEHT, J1a00paToOpHbIe pabOThI, IPAKTUKYM.

N3yuenne 3aKkOHOMEPHOCTEN UCIIAPEHNUS KUKOCTEN.

N3mepenue ynenbHOM TEIIOTHI IUIABJICHUS JIbJA.

N3yuenune cBOMCTB HACBIEHHBIX ITAPOB.



N3mepenue abCoMOTHON BIa)KHOCTH BO3/lyXa U OLIEHKA MacChl IapoB B NOMELLIEHUU.

N3mepenue ko3 uiirieHTa moBepXHOCTHOTO HATSKEHUS.

N3mepenue moyns FOnra.

HccnenoBanue 3aBUCUMOCTH AeopMalii pe3MHOBOr0 00pasiia OT MPUIOKEHHON K HEMY
CHJIBI.

Paznen 4. DiiekTpoamHaMuKa.

Tema 1. Inekmpuueckoe none.

DnexTpuszaus Tesl U e€ MposBIICHUS. DJIeKTpUuuecKuil 3apsa. [[Ba BuIa 3JIeKTpUUECKUX
3apsnoB. [IpoBOAHUKY, AUAIEKTPUKH U MTOJIYIPOBOJHUKU. DJIEMEHTAPHbIN AIEKTPUUYECKHU 3apsi.
3aKOH COXpaHEHUs JIEKTPUUECKOro 3apsa.

B3aumonerictBue 3apsinoB. Toueunsie 3apsiapl. 3akoH Kymona.

Onekrpuyeckoe mose. Ero neficTBre Ha 2JEKTPUIECKUE 3apsiibl.

Hanpsok€anocts  anexktpuyeckoro mnoJis. [IpoOHbiil 3apsin. JIuHuM HanpspkEHHOCTH
aneKTpudecKkoro nojis. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh 3JEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHLIMATIOB U HAIPSDKEHUE.
[ToTennmanpHas sHeprus 3apsiaa B 3J€KTpocTaTHUEeCKOM noJie. [loTeHiuan a1eKTpocTaTuyecKkoro
noJist. CBs3b HANPsHKEHHOCTH TOJIE M Pa3HOCTU MOTEHIUAIOB ISl AJIEKTPOCTATHUECKOTO IOJIs
(KaK OAHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMT cyneprno3unuu 3IEeKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsia. Ilone paBHOMepHO 3apsbkeHHOUM cdepsl. Ilone paBHOMEpPHO
3apsOKEHHOTO 1Mo 00BhEMY mmapa. [lone paBHOMEpHO 3apsHKEHHOM OECKOHEYHOM IIOCKOCTH.
Kaprrabl nuHUN HanpsHKEHHOCTH 3TUX MOJIEH Y DKBUIIOTEHIMAIBHBIX IIOBEPXHOCTEH.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM T10JIE. Y CIIOBUE PAaBHOBECHS 3apsiI0B.

JIMBIEKTPUKY B 3JIEKTPOCTATUUECKOM MoJie. J{nanekTpruieckasi HpOHUIAEMOCTh BEIIECTBA.

Konnencatop.  DneKTpOEMKOCTh  KOHICHCATOpA.  DICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOPA.

[MapamienbHOoe  coeMHEHHME  KOHICHCATOpoB.  [lociiemoBaTenbHOE — COCIUHEHUE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOI0 KOHJEHCATOPA.

JBr>KeHure 3apsKEHHOW YaCTHIIbI B OJJTHOPOJHOM AJIEKTPUYECKOM IOJIE.

TexHuyeckue ycTpoMCTBa M TEXHOJOTMYECKHE MPOIECCHI: AIEKTPOCKOI, 3IEKTPOMET,
AJIEKTPOCTATUYECKAs 3alll1Ta, 3a3eMJICHUE DJIEKTPONIPHOOPOB, KOHJEHCATOPbI, reHepaTop Ban ne
I'paada.

JleMoHCTpamu.

Y CTpOCTBO M IPUHILIKII IEHCTBHSI JIEKTPOMETpA.

DeKTpUUYEecKoe MOJIe 3apPsUKEHHBIX IapUKOB.

DeKTpUYEecKoe MOJIe IBYX 3apsSKEHHBIX IJIACTHH.

Mogenb snexkTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOAHUKH B IIEKTPUUIECKOM IIOJIE.

DneKTpocTaTUYeCcKas 3amuTa.

Y CTpOUCTBO U IECTBHE KOHACHCATOPA OCTOSHHOW U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTb  JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUIOMIaJM IUIACTHH,
pPacCcTOSHUS MEXAY HUMH U JTUDJIEKTPUUECKON MPOHUI[AEMOCTH.

DHeprus MEeKTPUYECKOro MoJIs 3apsKEHHOT0 KOHASHCATOPA.

3apsaka u pa3psika KOHIeHcaTopa Yepes3 pe3ucTop.

Y4eHnuecKui IKCIEPUMEHT, J1a00paTopHble pabOThl, IPAKTUKYM.

OneHka cul B3aUMOJICHCTBUS 3apsKEHHBIX TEl.

Habmronenue npespaiieHus: SHEpruM 3apsDKEHHOTO KOHAECHCATOpa B SHEPTUIO U3TYUEHUS
CBETO/INO0/1A.

N3ydeHnue nmpoTekaHus Toka B LIEMH, COAEpKallell KOHIEHCaTopP.

Pacnipenennenne pa3HOCTM IOTEHLUMAJIOB (HANpsOKEHUs) TMPU  MOCIEI0BATEIIbHOM
COEJIMHEHUU KOHJIEHCATOPOB.
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Tema 2. Ilocmoannwlit 31eKmpuydeckuii mox.

Cuna toka. [locTosiHHBIH TOK.

VYcioBusl  CyliecTBOBaHMSI MOCTOSHHOTO JJIEKTPUYECKOro ToKa. VcTouHuku Toxa.
Hanpsokenne U u DJIC £.

3axon Oma Juisl yyacTKa LEeMu.

DNEeKTpUYECKOE  COMPOTHUBIIEHUE.  3aBUCUMOCTb  CONPOTHUBJICHHUS  OJHOPOJHOTO
MIPOBOJHUKA OT €ro JUIMHbl U IUIOIIAAM MOINEPEYHOIr0 CEUYEHHs. YIEJIbHOE CONPOTHUBIICHHE
BEIIECTBA.

[locnenoBarensHOE, mNapajuleibHOE, CMEUIAHHOE COEIMHEHHE NPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKkTprueckux 1eneil. [Ipasuna Kupxroda.

Pabora anexrpuyeckoro Toka. 3akoH Jlxxoyns-Jlenuna.

MOIIHOCTB 3JEKTPUYECKOTO TOKa. TernoBas MOIHOCTb, BbIAEIsieMasl Ha PE3UCTOpeE.

OJIC u BHYTpeHHEE CONPOTUBJICHHUE HMCTOYHMKA TOKa. 3akoH Oma mis TOJIHON
(3aMKHYTOM) JMEKTPUIECKOM 1enu. MOITHOCTh UCTOUYHHKA TOKa. KopoTkoe 3amMbIkaHUeE.

Konpnencarop B 1ienu NOCTOSTHHOTO TOKaA.

TexHuyeckue ycTpoMcTBa M TEXHOJOTMYECKHE IIPOLIECCHI: aMIepMEeTp, BOJBTMETD,
peocTaT, CUETUUK IIEKTPUIECKON IHEPTUU.

JleMoHCTpamu.

W3mepenue cuiibl TOKa U HAPsHKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANpPsDKEHUS JJIS PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOMO/IA.

3aBUCUMOCTb CONPOTHUBJICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IJIOLIAAN
MONIEPEYHOI0 CEYEHHs U MaTepuara.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT COINpPOTUBICHHUS TMPH I[OCTOSHHOM
HapsHKEHUH.

[Ipsimoe usmepenne IJIC. KopoTkoe 3aMblkaHUE T'aJIbBAHUYECKOTO 3JIEMEHTAa U OIICHKA
BHYTPEHHETO CONPOTHUBIICHUSI.

CriocoObl coelMHEHUs UCTOYHUKOB Toka, DJ]C GaTapei.

Y4eHnyecKui IKCIEPUMEHT, 1a00paToOpHble pabOThl, IPAKTUKYM.

HccnenoBanue cMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro COnpoTUBIIEHUS IPOBOAHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUS JJIS JIaMIIbl HaKaJUBaHUS.
VYBenuueHue npejena u3MepeHus amnepMerpa (BoJIbTMETPA).

N3mepenue 3/1C u BHYTPEHHET0 CONPOTUBIICHUS HCTOUYHUKA TOKA.

Uccnenosanue 3apucumoct J/]C raapBaHHYECKOI0 3JIEMEHTA OT BPEMEHU ITPH KOPOTKOM
3aMbIKAHUH.

HccnenoBanue pasHOCTH MOTEHLIMATIOB MEKY MTOJIFOCAMHM UCTOYHHMKA TOKa OT CUJIbI TOKa
B LICTIN.

HccnenoBanue 3aBUCUMOCTH I10JIE3HOM MOILITHOCTU MCTOYHHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DnexTpuyeckas NPOBOJUMOCTh Pa3IUYHBIX BEHIECTB. OJEKTPOHHAs MPOBOJAUMOCTD
TBEPABIX ~ METAJIOB.  3aBHUCHUMOCTb  CONPOTHBJICHHS  METAJUIOB  OT  TEMIIEpaTyphl.
CBepXIpoOBOAUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX MTyYKOB.

[TonynpoBoanuku. CoOcTBEHHass M MpPUMECHas MPOBOJAUMOCTb IOJIYIPOBOTHUKOB.
CgoiictBa p-ni-nepexoja. IloaynpoBogHIUKOBBIE TPUOOPHI.

DNEeKTpUUYECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS NUCCOLMALUSA. DIEKTPOJIU3.
3axonsl Dapajest 171 3JEKTPOIIU3a.

OnexTpuueckuif TOK B Trazax. CaMOCTOSTENbHBII M HECaMOCTOSITENbHBIN paspsi.
Pasnuunble TUITBI caMOCTOATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHnuyeckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHHUE: TIa30pa3psaHble JIaMIIbl,
AJIEKTPOHHO-Ty4eBasi TPyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: AUOMA, TPAH3UCTOP, (POTOAUOL,
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CBETO/IMOJ, TallbBaHMKa, pa(UHUPOBAHWE MEAM, BbIIUIABKA AJTIOMHUHHS, DJIEKTPOHHAs
MUKPOCKOTIHSL.

JleMoHCTpanmu.

3aBUCUMOCTD CONPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAUMOCTD AJIEKTPOJIUTOB.

3akoHbl AeKkTposinza Papajes.

HckpoBoii pa3ps ¥ IpOBOIMMOCTb BO31yXa.

CpaBHeHHE MPOBOJAUMOCTH METAJJIOB U MOIYIPOBOAHHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD JTMO/IA.

Y4eHnyecKui IKCIEPUMEHT, 1a00paToOpHble pabOThl, IPAKTUKYM.

HaGmronenue anexrponusa.

W3mepenue 3apsiia 0IHOBAJIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JHO/IA.

Du3uyecKnil MNPAKTUKYM.

CriocoObl n3MepeHust GU3NYECKUX BETMYHMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX
U3MEpPUTENbHBIX MPUOOPOB U  KOMIIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJNIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢u3nyeckux BeauyuH. OlleHKa TpaHHUIl
ITOIPEIIHOCTEN.

[IpoBenenne KOCBEHHBIX WM3MEPEHUN, WCCICAOBAHUN 3aBUCHMOCTEH (PU3NUYECKUX
BEJIMYMH, MPOBEPKA MPEAJIOKEHHBIX TMIOTE3 (BHIOOP M3 pabOT, ONMHUCAHHBIX B TEMaTHYECKUX
pasnenax «Y4eHUYeCKU SKCIIEPUMEHT, JIa0OpaTOpHBIC PAOOTHI, MPAKTUKYM),

Me:xnpeameTHbie CBSI3H.

N3yuenue kypca ¢puzuku yriayOnéHHoro ypoBHs B 10 kiacce oCyliecTBIsSETCS C yUETOM
COJIEp’KaTeIbHBIX MEXIIPEJIMETHBIX CBs3€ll C KypcamMH MaTeMaTuKH, OWOJIOTWH, XUMHUH,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHble MOHATUS, CBSI3aHHBIE C HM3YYEHHMEM METOJIOB HAYYHOI'O IO3HAHMS:
SBJICHUE, HAy4dHbIH (akT, rumore3a, ¢u3nyeckas BEIUYMHA, 3aKOH, Teopus, HaOIOJEHUE,
SKCIEPUMEHT, MOJIETTUPOBAaHUE, MOJIEIIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHbIE
npuOopsl, LUPpoBas 1adopaTopusl.

Mamemamuxa: Pemenune cuctemsl ypaBHeHwil. JlunedHas ¢yHkusa, mapaborna,
runep6oia, ux rpaduku u cBoiicTa. Tpuronomerpuyeckue GyHKIMU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M HMX MNPOEKIUU HA OCH
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonozus: mexannyeckoe JBMKEHHE B KUBOH npupoje, nuddysus, ocMoc, TermooOMeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXKalolled  cpeipl,  yTUIU3alus
OMOOPraHMYECKOIro TOIIMBA JJIi BBHIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KalWJUISIPHBIE SBJICHUS B IPUPO/IE, SIEKTPUUYECKUE SIBJICHUS B )KUBOM IIPUPO/IE.

Xumusa: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA,
MOJISIpHAsi Macca, oJlydeHHue HaHOMaTepUalloB, TEIJIOBbIE CBOMCTBA TBEPBIX TEI, HKHUAKOCTEH U
ra3oB, JKUJKUWE KPHUCTAJUIbl, DJJEKTPUYECKHE CBOICTBA METAJUIOB, 3JIEKTPOJUTHYECKAS
JicCoLMalus, rajJbBaHUKa, JJIEKTPOHHAs MUKPOCKOIIHSL.

l'eoepagpus: BNaXXHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUe IBUKEHUH C NCIOJIB30BAaHUEM MEXaHU3MOB, YUET CYXOTO U
KUJAKOTO TPEHHUsT B TEXHUKE, CTAaTUYECKUE KOHCTPYKUMU (KPOHIUTEHH, pelieTyaThie
KOHCTPYKIMH), UCII0JIb30BAHNE 3aKOHOB COXPAHEHHUS MEXAHUKU B TEXHHUKE (THPOCKOII, BOJIOMET
U Jpyrue), JIBUTaTellb BHYTPEHHErO CropaHus, HapoBas TypOuHa, OBITOBOW XOJOJIMIbHUK,
KOHJUIIMOHEP, TEXHOJIOTMH IOJYyYEHHUS! COBPEMEHHBIX MaTepHalioB, B T.4. HAHOMATEpUAJIOB, U
HAaHOTEXHOJIOTUH, JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJIEHUE 3JIEKTPONIPUOOPOB, Ta30pa3psaAHbIe
JIaMIIbl, IOJIYIIPOBOIHUKOBBIE IPUOOPHI, rajbBaHUKA.

COJAEPKAHUE OBYYEHUA B 11 KJIACCE
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Paznen 4. DiekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3aumopelicTBue MOCTOSSHHBIX MarHUTOB W MPOBOJHUKOB C TOKOM. MarutHoe moJe.
Bexrop marautHOM nHAYKIMK. [IpuHIMD Cyneprio3sunuyu MarHuTHBEIX nojed. JIMHUM MarHuTHON
WUHIYKLUH.

MaruutHoe 1osie IpoBOJAHHMKA C TOKOM (IPSMOro MPOBOJHHUKA, KAaTYIIKU U KPYroBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amniepa, e€ HalpaBJI€HUE U MOTYIIb.

Cuna Jlopenima, e€ HampaBJieHHE W MOMAYJb. JIBM)KEHHE 3apsHKEHHOM YacTHIBI B
OJIHOPOJHOM MarHuTHoM nosie. Pabora cuiel Jlopenna.

MaruutHoe noJe B Bemectse. DeppoMarHeTuku, napa- U AMaMarHeTUKH.

TexHuyeckue yCTpPONCTBA U TEXHOJIOTMYECKHE IPOLIECChl: MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, JJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpOABHUraTenb SIkodu, ycKopuTelu
AJIEMEHTAPHBIX YACTHII.

JleMoHCTpanmu.

Kaptuna nuHUN WMHAYKIUYA MarHUTHOTO TMOJS IOJOCOBOIO U MOJKOBOOOPAa3HOTO
MTOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMI MarHUTHOM MHAYKUUU TMOJS JJMHHOTO MPSIMOIO MPOBOJHUKA U
3aMKHYTOTO KOJIbLIEBOTO TPOBOAHUKA, KATYIIKH C TOKOM.

B3anmoelictBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

[erictBue cuiibl JIopeHI1a Ha HOHBI JIEKTPOJIUTA.

Habmronenue ABM>KEHUS ITyYKa IEKTPOHOB B MarHUTHOM IIOJIE.

[TpuHIMNI AEWCTBUS AIEKTPOU3IMEPUTEIHLHOTO IPUOOPA MATHUTOIIEKTPUYECKON CUCTEMBI.

Y4eHnyecKui IKCIEPUMEHT, J1a00paToOpHbIe pabOThI, IPAKTUKYM.

HccnenoBanue MarHuTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBoiCTB (heppoOMarHeTUKOB.

HccnenoBanue nelcTBUS MOCTOSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cunsl Amepa.

N3yuenune 3aBucuMocTr cuibl AMnepa OT CHIIBI TOKa.

Onpenenenre MarHUTHOM MHAYKIIMU HAa OCHOBE U3MEPEHHUS CUJIbl AMIIepa.

Tema 5. dnekmpomaznumuas uHOYKYUAL.

SIBnenue snexTpoMarHUTHOM MHAYKUUU. [oTOK Bekropa MarHUTHOM MHAyKuuu. DJ(C
MHIYKINU. 3aKOH 3eKTpoMarauTHoi nnaykunu ®apazaes. Buxpesoe anexrpuueckoe nose. Toxku
dyko.

O/1C uHAYKUMY B IPOBOJHUKE, JABMKYLIEMCS B OJTHOPOJHOM MarHUTHOM II0JI€.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymika WHIYKTHBHOCTM B ILENM IOCTOSSHHOTO TOKa. JSIBiIeHHE
camounaykuu. 3J1C caMOUHTyKITUH.

DHeprus MarHUTHOTO MOJIsl KATYLIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuuyeckue ycTpocTBa M TEXHOJIOTUYECKHE MPOLIECChl: HMHAYKIIMOHHAS IIeub,
COJIGHOM /I, 3aIIMTa OT IEKTPU3ALMH TEJ MPU IBKEHUU B MATHUTHOM I10J1€ 3eMJIH.

JleMoHCTpanmu.

Habmroienue sBaeHus 31€KTPOMarHUTHON UHAYKIUU.

Uccnenosanue 3aBucumoctu DJIC HMHAYKIMHM OT CKOPOCTH HM3MEHEHHUS MarHUTHOTO
ITOTOKA.

[IpaBuiio Jlenna.

[Tamenne MaruuTa B amfOMHUHUEBOM (MEIHOMN) TpyOe.

SIBiIeHNE CAaMOUHIYKIINY.

Uccnenosanue 3asucumoctu DJ1C caMOUHIYKIIUKA OT CKOPOCTH U3MEHEHUS CUJIbl TOKA B
LeMH.
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Y4eHnuecKui IKCIEPUMEHT, 1a00paToOpHbIe pabOThl, IPAKTUKYM.

HccnenoBanue sBICHUS 3J1€KTPOMAarHUTHON UHTYKIUH.

Onpenenenre HHAYKLIUYA BUXPEBOTO MArHUTHOT'O TOJIAL.

HccnenoBanue sBJICHUS CAMOUHIAYKIUU.

COopka MoAeNH IEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. KosieOaHusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CB0O601HbIE KOJIEOaHUSI.

l'apmonnueckue  konebanusi. Kunemarnueckoe W JMHAMUYECKOE  OIMCAHUE.
DHepreTuyecKkoe onucaHue (3aK0H COXPaHEHUs MEXaHUUECKOW 3Heprun). BeIBo1 TMHAMIUECKOTr0O
ONMCAHUS TAPMOHUYECKHUX KOJIeOaHUI U3 UX IHEPreTUYECKOT0 M KHHEMATHUECKOI0 ONHUCaHUS.

Amrmutyna u (aza xosebanuid. CBsi3b aMIUTUTY/IbI KOJICOAHUW MCXOTHOM BEIMYUHBI C
aMIUIUTy1aMU KoJieOaHui €€ CKOPOCTHU U YCKOPEHHS.

[lepuon u yactora kosnebanuil. [lepro Manpix cBOOOIHBIX KO€OaHUI MaTEMaTHYECKOTO
MasTHUKa. [lepro cBOGOIHBIX KOsIe0aHUI NPY>KUHHOTO MasiTHUKA.

[lonsatne o 3aryxaromux KoJyieOaHuAX. BwiHyXaeHHbIEe KojeOanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyxaHus Ha BUJ p€30HAHCHOU KpUBOMl. ABTOKOJI€0aHUSI.

TexHuuyeckue ycTpocTBa M TEXHOJIOTMYECKHE IPOLECChl: METPOHOM, 4Yachl, Kadelw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, celicMorpad.

JleMoHCTpanmu.

3anuce KojaedaTeIbHOro IBHKEHUS.

Habmronenne He3aBUCHMOCTH MEPUO/JIa MaJIbIX KOJeOaHUH Ipy3a Ha HUTU OT aMILTUTY/IbL.

HccnenoBanue 3aTyxaromux KojaeOaHUR 1 3aBUCUMOCTH MepHoJia CBOOOIHBIX KosieOaHui
OT CONPOTHUBJICHUS.

HccnenoBanue kojebaHuWll rpy3a Ha MAcCHBHOM MpYyXKUHE C LeNbio (HOpMHpPOBAHUS
Ipe/ICTaBIeHU 00 U1ealbHON MOJIENN MIPYKMHHOI'O MasiTHUKA.

3aKOH COXpaHEHHs SHEPTUU IIPU KoJieOaHUsX rpy3a Ha MPYKUHE.

HccnenoBanue BbIHYKICHHBIX KOJICOAHUM.

HaGnronenue pezonanca.

Y4eHnyecKui IKCIEPUMEHT, J1a00paToOpHble pabOThl, IPAKTUKYM.

N3mepenue neproaa cBOOOIHBIX KOJIEOAHUIM HUTSHOTO U MPYKUHHOTO MassTHUKOB.

N3ydeHue 3aK0HOB JBUKEHMSI TeJIa B X0/1€ KoJieOaHUIl Ha yIIpyroM MoJBece.

W3ydeHue nBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBaHue sHEPrUU B NPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOUIUX KOJeOaHUH.

HccnenoBanue BbIHYKJICHHBIX KOJICOAHUH.

Tema 2. dnexmpomaznummusie KOa1eOanu1.

Konebarenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHUS B UACAIBHOM
kojebarenbHOM KoHType. Dopmyna Tomcona. CBs3p aMIUIMTYIBl 3apsiia KOHJEHcaTtopa ¢
aMIUIUTY/I0M CHJIbI TOKA B KOJI€0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTHU B UJCAIbHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxamolue dJIeKTPOMarHuTHele KoJiebaHus. BbIHYXIEHHbIE 3JIEKTPOMArHUTHBIE
KoJeOaHusl.

[lepemeHHBIIT TOK. MOIIHOCTE NEPEMEHHOTO TOKA. AMIUIMTYJHOE M JCHCTBYyROLIEE
3HAYEHUE CUJIbI TOKA U HANPSHKEHUS MPU pa3InyHON (opMe 3aBUCUMOCTH NEPEMEHHOIO TOKa OT
BpEMEHHU.

CuHycouJaJIbHbBIN TIEpeMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyllKa HHAYKTUBHOCTH
B LIENIM CUHYCOUJAIIBHOTO MIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe3oHaHC HalpsHKeHU .

Wneanpublil Tpanchopmarop. [IpousBoacTBo, nepepaya U noTpedeHUE IEKTPUIECKOM
SHEpPruu.

DKOJIOTUYECKHE PUCKU MPU IPOU3BOJCTBE 3jeKTposHepruu. KynbTypa mcnosib3oBaHUs
AJIEKTPOIHEPIHH B MOBCEAHEBHON KU3HU.
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TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: DJJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUHU AJIEKTpoIepeaay.

JleMoHCTpanmu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOaHNUS.

3aBUCUMOCTb YaCTOThI CBOOOHBIX KOJIEOAHUH OT MHAYKTUBHOCTU U EMKOCTU KOHTYDA.

OciorpaMmbl AJIEKTPOMAarHUTHBIX KOJIEOaHUMH.

['enepaTop He3aTyXaroMMX 3JIEKTPOMArHUTHBIX KOJICOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoinyieHHbIE CUHYCOUIaTIbHbIE KOJIeOaHusl.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHAEHCATOP B LIENU IEPEMEHHOTO TOKA.

Pe3onanc mpu nocienoBaTenbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKU UHIAYKTUBHOCTH U
KOHJICHCATopa.

YCTpoHCTBO U NPUHLIMI JEHCTBUS TpaHChopMaTopa.

Monenb IMHUY 37IEKTpoIIepeiadH.

Y4eHnuyecKui IKCIEPUMEHT, J1a00opaTOpHbIe pabOThI, MPAKTUKYM.

Nzyuenune Tpanchopmaropa.

HccnenoBanue nepeMeHHOro TOKa 4epe3 MOoCIe0BaTENbHO COETUHEHHBIE KOHAEHCATOP,
KaTYILKY U PE3UCTOP.

Habmonenue 3nekTpoMarHuTHOTO pe3oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIENHM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpoOMAZHUMHbLE 60IHbL.

MexaHnyeckue BOJIHBI, YCIOBUSL MX pacnpocTpaHeHus. [lomepeunble W NposI0JIbHbBIE
BoJHBIL. [lepuos, ckopocTh pacpocTpaHeHUs U JUIMHA BOJHBL. CBOMCTBA MEXaHMYECKHX BOJIH:
OTpakeHHe, IpeJoMIIeHNE, MHTeppepeHLns U AUPpaKLIUsL.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IlymoBO€ 3arps3HEHUE OKPYKAIOIIEH CPEBI.

DEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3TYyYEHUSI 3JIEKTPOMArHUTHBIX BOJIH.

B3anMHuas opueHTanus BEKTOPOB B 3JIEKTPOMarHuTHou BoaHe. E, B, v

CpoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpPa)X€HHE, MPEIOMJICHHE, MOJsIpU3alus,
uHTepdepeHus u nudpaxuus.

[lkana sneKTpoMarHUTHHIX BOJIH. [IpuMeHeHHe 3JeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHIHIBI pagroCBs3U U TeNeBUACHU. Paguomokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIICH CPEIbI.

TexHuyeckue yCTpOHCTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pajap, paguoNpuEMHUK, TEJNEeBU30p, aHTeHHa, TenedoHn, CBY-meus, ynbTpa3zBykoBas
JMarHOCTHKA B TEXHUKE U MEAULIMHE.

JleMoHCTpanmu.

OO0pazoBaHue U pacIpOCTpaHEHUE MTOTIEPEUHBIX U MTPOI0IBHBIX BOJIH.

Konebmtomieecs Te10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJeOaHui.

Habmtonenue oTpaxxeHus U MpeaoMIIeHUS! MEXaHUYECKUX BOJIH.

Habmonenue nuntepdepeHnu U Juppakiiuyl MEXaHU4€CKUX BOJIH.

AKyCTHYECKHI PE30HAHC.

CpoiicTBa yiIbTpa3ByKa U €ro IPUMEHEHHE.

Habmtonenue cBsi3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOHM M YacTOTOM
KOJIeOaHUH.

UccnenoBanvne CBOWMCTB  JJIGKTPOMArHUTHBIX  BOJIH:  OTpPaX€HUE, MPEJIOMIICHUE,
noJisipu3anus, AMppakuus, HTepepeHIus.

OobHapyxeHue HHPPaKpacHOTO U YJIbTPaprOIETOBOTO U3JIy4YEHHUH.

Y4eHnyecKui IKCIEPUMEHT, J1abopaTOpHbIE PabOThI, IPAKTUKYM.

N3yuenue nmapameTpoB 3BYKOBOW BOJIHBI.
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N3ydeHue pacnpocTpaHeHuUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Onmuka.

[IpsamonuHelHOE pacpoCTpaHEHUE CBETa B OJHOPOAHOU cpene. Jlyu cBera. Toueunbii
HCTOYHHUK CBETA.

Otpaxenue cBera. 3akoHbl OTpakeHUs cBera. [locTpoeHune m300pakeHUl B IJIOCKOM
3epkasie. Cepudeckue 3epkana.

[Ipenomsienne cBeTa. 3aKOHBI TPEJIOMIICHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npenomsieHus. OTHOCHUTENbHBIM TOKa3aTesb MpeaomiieHus. 1loCcTOSIHCTBO 9acTOThl cBeTa M
COOTHOIIEHHUE JUIMH BOJIH INPHU MEPEX0/Ie MOHOXPOMATUYECKOTO CBETA Yepe3 I'PaHHUIly pasjera
JIBYX ONTUYECKUX CPEI.

Xon myueit B npusme. ucnepcus ceeta. CiokHbIi cocTaB 6enoro cera. L{ser.

[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroi MoJHOro BHYTPEHHETO OTPaXKEHUS.

Cobuparonue u pacceuBatonive JauH3bl. ToHkas nuH3a. DoOKycHOE paccTosHUE H
ONTHUYECKasi CHJIa TOHKOHN JIMH3bl. 3aBUCUMOCTh (DOKYCHOTO paccTOSIHUS TOHKOH chepuueckoit
JIMH3BI OT €€ T€OMETPUH U OTHOCUTEIBHOIO NIOKa3aTelis IPEIOMIICHHUS.

@opMyIia TOHKOM JIMH3BL. Y BEINYEHHUE, 1aBAEMOE JINH30M.

Xoa iayda, IpoUIeIIero JUH3Y M0 IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOM ONTHYECKOH OCH.
[TocTpoenne n300paxeHnit TOUKU M OTPE3Ka MPSIMOM B COOMPAIOIINX U PACCEUBAIOIINX JTUH3AX U
UX CHCTEMaX.

OnTuueckue npudopsl. Pazpemaroas cnocodHocTs. [11a3 kak onTuyeckas cuctema.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wnatepdepenmuss cBera. KorepeHTHbIE HUCTOYHHUKH. Y CIOBUSA
Ha0JI0/IEeHUS] MAKCUMYMOB U MMHUMYMOB B UHTEP()EPEHIIMOHHOM KapTUHE OT JBYX KOT€PEHTHBIX
UCTOYHUKOB. [IpuMeps! Kilaccuueckux HHTEPHEPEHIIUOHHBIX CXEM.

Hudpakuust cBera. JudpakuvonHas pemérka. YcioBue HaOMIOACHUS TIJIaBHBIX
MaKCHUMYMOB MpY aJICHUH MOHOXPOMATHYECKOI0 CBeTa Ha TU(PAKIIUOHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHnuyeckue ycTpoMcTBa M TEXHOJOTHYECKHE IPOLIECCHl: OYKM, Jyla, MEepUCKOII,
¢doToanmnapar, MUKpOCKOII, IPOEKIIMOHHBIH anmnapar, IPOCBETICHNE ONTHUKH, BOJIOKOHHAS ONTHKA,
TU(PaKIHOHHAS PEIIETKA.

JleMoHCTpanmu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npeaoMIIeHNs! CBETA.

HaGnrogenue moaHoro BHyTpeHHETro OTpakeHus. Mojienb CBETOBOAA.

HccnenoBanue xo/1a CBETOBBIX MMYYKOB Yepe3 IUI0CKONApaUIeIbHYIO IIJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paXkeHUH B JIMH3AX.

Mopenn MUKpOCKOIIa, TEJIECKOIIA.

HaGnronenue nnrepdepeHium ceera.

Habmtonenue 11BeTOB TOHKUX MJIEHOK.

Ha6mronenue nudpakuun ceta.

N3ydenue nuppakiiMOHHON PELIETKY.

Habmonenue nu@pakiinoHHOTO CIIEKTpa.

HaGnronenue aucnepcun certa.

Habmronenue nossipusanum CBeTa.

[IpuMeHeHre TOIAPOUIOB JUIS U3YYECHHMS] MEXAHWYECKUX HaNpPsSHKEHUM. Y4EHUYECKUH
AKCIEPUMEHT, J1a00PaTOPHbIE paOOThI, TPAKTHUKYM.

N3mepenue noka3zaTesis NpeoMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O pPacCTOSIHUSI OT BEIECTBA (Ha MPUMEPE KUIKUX
JIUH3).

N3mepenue GoKycHOTO pacCTOSIHUS pacCEUBAIOLINX JIMH3.

[Tonyuenue n300paxeHust B CHCTEME U3 IIJIOCKOTO 3€pKajia U JUH3BL.

[Tonyuenue n300paxeHus B cCUCTEME U3 ABYX JIMH3.
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KoHcTpynpoBaHue TenecKOnu4ecKux CUCTEM.

HaGmronenue nudpakuun, naHTepdEepeHINN U TOJISIPU3AIUN CBETA.

W3ydenue nonsipuzaliii CBeTa, OTPAXEHHOIO OT MOBEPXHOCTH AUIIEKTpUKa. 3ydeHue
MHTEp(EPEHIIUH JIa3ePHOTO U3JIyUYEHHUs Ha ABYX LIETX.

Ha6nronenue qucnepcum.

HaGmronenue u nccnenoBanme AupakiimoOHHOTO CIEKTpa.

N3mMepenne JiMHbI CBETOBOW BOJIHBI.

[Tonyuenue cexTpa U3JIydeHus: CBETOAUO0A MIPH MOMOIIHU AU(PPAKLUOHHON PEIIETKH.

Pazgea 6. OcHOBBI CIeIIHAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['panuubl NPUMEHUMOCTH KIIACCMYECKOW MeXaHUKHU. [locTynmarel crnenualibHOW TEOpUU
OTHOCUTEJIbHOCTH.

[IpoctpancrBeHHoO-BpeMeHHON  uHTepBai. IlpeoOpa3zoBanus Jlopenma. Ycioue
NPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMeJUIEHHE BpPEMEHU U COKpallEeHUE
JUIAHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBL.

CBs13b Macchl ¢ YJHEPTUEN U UMIYJIbCOM PEJIATUBUCTCKON YaCTULIbI. DHEPIHsl TOKOSI.

TexHuyeckue ycTpoMCTBa M TEXHOJOTMYECKHE IMPOLIECCHI: CIIyTHUKOBBIE MPUEMHHKH,
YCKOPUTEH 3apsKEHHBIX YaCTHULL.

Y4eHnyecKkui IKCIEPUMEHT, J1a00paToOpHbIe pabOThI, IPAKTUKYM.

Omnpenenenre UMITYJIbCa U SHEPTUU PENIATUBUCTCKUX YacTull (1o ¢ororpadusiMm TPeKoB
3apsKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pazgen 7. KBanroBasi pusuka.

Tema 1. Kopnyckynapno-60nnoeoii oyanusm.

PaBHOBecHoe TeruioBOe wu3NydeHue (M3IydeHHE aOCOMIOTHO YEPHOTO Teja). 3aKOoH
cmemenus: Buna. ['mnoresa [1nanka o kBaHTax.

@®oTOHBL. DHEPrus U UMIYJbC (POTOHA.

®ororddext. OnbiThl A.I'. CtoneroBa. 3akoHsl GpoTtodpdexra. YpaBHeHne DUHIITEHHA
i poroaddexra. «Kpacnas rpanuna» pororddexra.

JlaBnenue cBera (B 4YacTHOCTH, JaBJICHWE CBETa Ha aOCONIOTHO MOTJIOLIAOIIYI0 H
a0COJIIOTHO OTpaXKaOIIyI0 MoBepxHOCTh). OnbiThl [1.H. Jlebenena.

BosHoBBIE cBoOMicTBa yacTul. Bonnel ae bpoiurt. JInuna BoaHbl ne bpoinsg u pasmepsl
o0racTu JoKanu3aluuu ABMKYyILencs yactulibl. KopnyckynspHo-BosHOBON AyanusMm. Judpaknus
AJIEKTPOHOB Ha KpUCTaJlax.

Crenunduka usmepenuit B Mukpomupe. CooTHOILIEHHs HeonpeneneHHocteil ['eizendepra.

TexHuyeckue yCTpONCTBAa M TEXHOJIOTUYECKUE IMPOLIECCHI: CHEKTPOMETP, (POTOIIEMEHT,
($hoTOMaTUNK, TYHHEIBHBIM MUKPOCKOTI, COJTHEYHAs 6arapesi, CBeTOAr0 1. JleMOHCTpaIuy.

®oTo3PPeKT Ha YCTAaHOBKE C [IUHKOBOMW IIACTUHOM.

UccnenoBanue 3akoHOB BHENTHETO (GoTOdPdeKTa.

HccnenoBanue 3aBUCUMOCTHU CONPOTUBIIEHUS MOJIYIPOBOJHUKOB OT OCBEIIEHHOCTH.
Ceeroauo.

Conneunas 6arapest.

Y4eHnyecKui IKCIEPUMEHT, J1a00paToOpHble pabOThl, IPAKTUKYM.

Uccnenosanue gporopesucropa.

N3mepenue nocrosuuoi [1nanka Ha ocHoBe uccienoBanus Gororddexra. Mcenenopanne
3aBUCHUMOCTU CHJIbI TOKA Yepe3 CBETOAUO OT HAMPSKEHHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpoeHUs aroma. [Imanerapnast monens atoma Pesepdopaa.

[Toctynarel bopa. U3nydyenue u norsoiieHre (pOTOHOB IpU MEpPEXojie aToMa C OJHOTO
YPOBHS DHEPTUU Ha JAPYTOU.

Bunel ciektpoB. CnekTp ypoBHEN SHEPrUu aToMa BOJIOPO/a.

CrioHTaHHOE W BBIHYXJCHHOE H3TydeHue cBera. Jlazep.

TexHuueckue yCTpOMCTBA W TEXHOJOTHMYECKHE IPOUECCHI: CHEKTPAIbHBIN aHAIN3
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(ciekTpockom), Ja3ep, KBAaHTOBbIM KOMIIBIOTED.

JeMoHCTpamu.

Mogens omnbita Pezepdopna.

Habntoienue nuHelyaThiX CIIEKTPOB.

YCTpOUCTBO U IEHCTBHE CUETYMKA HOHU3UPYIOLIUX YACTHUII.

Onpenenenre JJIMHBI BOJHBI J1a3€PHOTO U3IYYECHHUS.

Y4eHnuecKui IKCIEPUMEHT, J1a00paTOpHbIe pabOThI, IPAKTUKYM.

HaGnronenue nuHeyaToro cexkrpa.

HccnenoBanue crekrpa pa3peKeHHOr0 aTOMapHOI0 BOJOPO/Ia U U3MEPEHUE MMOCTOSHHOMN
PunGepra.

Tema 3. Quzuka amomnoz20 A0pa u 1EMEHMAPHBIX YACHUY,.

Hyxnonnas monens sinpa I'eiizenbepra-MBanenko. 3apsn siapa. MaccoBoe 4ucio siapa.
N3oTomsl.

PagnoaxtuBHOCTh. Anb(a-pacnaj. DIeKTpOHHbBIN U NO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4yeHue.

3aKkoH paJMOaKTUBHOIO pacnaaa. PamuoaktuBHble H30TONBl B mpupoje. CpoiicTBa
MOHU3UPYIOIIET0 U3aydyeHus. BiusHue panoakTUBHOCTU Ha KUBbI€ OpraHu3Mbl. EcTecTBeHHBbII
¢dbon uznmyuenus. [Jozumerpus.

DHeprus cBA3U HYKJIOHOB B sape. AnepHbie cuiibl. JlepekT macchl sapa.

SAnepusle peakuuu. Jlenenue u cuHTe3 snep. SAnepHbie peakTopsl. IIpoGiieMbl
YIOPaBIsSEMOI0 TEPMOSJIEPHOTO CHHTE3a. OKOJOTMYECKHUE aCHEKThl Pa3BUTHS  SJIEPHOI
SHEPreTHKHU.

MeTo1bl perucTpaiyy U UCCIeOBaHUS 3JIEMEHTAPHBIX YaCTHII.

@yH/1aMEeHTANIbHBIE B3aMOJCHUCTBUs. bapuoHbl, Me30HHBI U jenToHsl. [IpencraBnenue o
CrannapTtHoit Mmosienu. KBapk-riitooHHas MOJIEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHoU Mojaenu. TéMHas MaTepus U TEMHAs SHEPT UL

EnunctBO (hrznueckoit KapTUHbBI MHUpA.

TexHuyeckue yCTpONCTBA M TEXHOJIOTHMYECKHUE MPOLECCHI: JO3UMETpP, Kamepa BuibcoHa,
SJIEPHBIA  peakTop, TEPMOSIEPHBIA peakTop, aromMHas OomO0a, MarHUTHO-pE30HAHCHAas
ToMoTrpadus.

Y4eHnyecKkui IKCIEPUMEHT, J1a00paToOpHbIe pabOThI, IPAKTUKYM.

HccnenoBanue TpekoB yacTull (10 TOTOBBIM (poTOrpadusm).

HccnenoBanue paguoakTUBHOTO (POHA C MCIIOJIB30BAHUEM JIO3UMETPA.

N3ydenue nornomieHus 6eTa-4acTull allOMUHUEM.

Pa3nes 8. DiieMeHTHI aCTPOHOMMHU U AcTPOPU3UKH.

Oranbel pa3BuTHUs acTpoHomuu. [IpukinanHoe ¥ MHpPOBO33pPEHUECKOE 3HAYECHHE
acTpoHOMUHU. [IpuMeHUMOCTH 3aKOHOB (U3UKU JUIsI OOBSCHEHHUS MPHUPOJbI KOCMHUYECKHX
00BEKTOB.

Metonpl acTpoHOMUYECKHX uccienoBaHuil. CoBpeMEHHbIE ONTHYECKHUE TEJIECKOIIbI,
paanoTeNecKOIbl, BHEaTMOC(HEpHAast aCTPOHOMMUSL.

Bun 3B€3anoro Heba. Co3Be3us, sipkue 3BE3/bl, IUIAHEThI, UX BUJIMMOE JIBUKEHUE.

ConneuHas cucrtema.

Connue. Conneunast akTuBHOCTb. Mictounuk sHeprun CoJiHIa U 3BE3 L.

3BE31pl, UX OCHOBHBIE XapakTepuUCTUKH. Jluarpamma «CHEKTpajbHBIM Kiacc -
CBETUMOCTbY». 3BE3/Ibl TJIaBHOM OCJIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca - CBETUMOCTbY IS
3BE3[ TIJIaBHOM  TOCJeNOBaTeNbHOCTH. BHyrpennee crpoenune 3BE3a. CoBpeMeHHbIE
MIPEJICTaBICHMS O IPOUCXOXKAEHUH U 3BooLuU CoJiHIA U 3BE3/1. DTanbl KU3HU 3BE3.

Muneunsiii [Tyt - Hama ["anaktuka. [Tonoxxenne u npmxenue Cosnia B ["anmaktuke. Tums
rajlakTuk. Pajnoranaktuky u kBasapsl. YEpHbIe bIPHI B SApax ralakTHK.

Bcenennas. Pacminpenne Bceenennoil. 3akon XaO0ma. Pasberanue ranaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.
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Hepewénnpie npo0ieMbl aCTpOHOMUMU.

Yyennueckre HaOMIOACHUS.

HabGmionenuss 3BE€3aHOro Heba HEBOOPYKEHHBIM TIJ1a30M € MCHOJIb30BAaHUEM
KOMITBIOTEPHBIX IPUIIOKEHUH JUISI OTIpEACTICHUS M0JI0KEHN S HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIE co3Be3usi CeBEpHOro Nojyniapus U spkue 3BE31bl.

Habmonenus B teneckorn JIyHbl, I1aHeT, TyMaHHOCTEN U 3BE3HBIX CKOIUICHUM.

Du3uyecKHil MIPAKTUKYM.

CriocoObl n3MepeHus: GU3NYECKUX BETMYHMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX
U3MEpPUTENbHBIX MPUOOPOB U  KOMIIBIOTEPHBIX JIATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJNIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢u3nyeckux BeaudyuH. OlleHKa TpaHHUIl
ITOIPEITHOCTEN.

[IpoBenenne KOCBEHHBIX HM3MEPEHUN, WCCICAOBAaHUN 3aBUCHMOCTEH (PU3NUYECKHUX
BEJIMYMH, MPOBEPKA MPEAJIOKEHHBIX TUIOTE3 (BHIOOpP M3 paboOT, ONMHUCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHU4ecKuil IKCIEpUMEHT, J1a00paToOpHble paObOThI, IPAKTHUKYM)).

O0o01maronuiee NOBTOPEHKE.

O6oOmenne © cUCTeMaTH3alusi COJCPXKaHHs  pa3fenoB  Kypca «MexaHukay,
«MounekynsipHas (U3MKa U TEPMOJUHAMHUKa», «DJeKTpoauHamMuka», «KoneOaHus v BOJIHBIY,
«OCHOBBI clleUUAIbHOW TEOPUM OTHOCUTENIbHOCTHY, «KBaHTOBas ¢usukay, «IIeMEHTHI
aACTPOHOMHUHU U aCTPOPUIUKI.

Pone ¢Qu3uku u acTpoHOMHUHM B IKOHOMHYECKOM, TEXHOJOTHYECKOH, COIMAIIbHOW H
ATHYECKOH cepax AeaTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU U aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOUW KapTHHE MHpA, 3HAYCHHE OMHUCATEIHHOW, CHUCTEMATHU3UPYIOIICH, OOBICHUTECIBHOU H
MPOrHOCTUYECKON (YHKUMN QU3NYECKO Teopuu, pojb (GU3NUEcKOd TeopuH B (GopMHUpPOBaAHUU
IpescTaBiIeHUH 0 Pru3nuecKoi KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTaBICHHUI O IpUpOIE.

Me:xnpeameTHbie CBSI3H.

N3yuenue kypca ¢pusuku yriayOnéHHoro ypoBHs B 11 kiacce ocyliecTBiseTcs ¢ yuéTom
COJIEp)KaTeIbHBIX MEXIIPEJIMETHBIX CBsI3€ll C KypcamMH MaTeMaTHKH, OWOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHble MOHATUS, CBSI3aHHBIE C HM3YYEHHMEM METOJIOB HAYYHOI'O IO3HAHMS:
SBJICHUE, Hay4dHbIH (akT, rumore3a, ¢u3nyeckas BEIUYMHA, 3aKOH, Teopus, HaOIOJEHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE, MOJIENb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHU, U3MEPUTENIbHBIE
puOopsl, LUPpoBas 1adopaTopusl.

Mamemamuxa: Pemienue cuctemsl ypaBHeHUI. Tpuronomerpuueckue QyHKIUU: CUHYC,
KOCHUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BekTopsl M ux
MIPOEKIIMM HAa OCHU KOOPJMHAT, CIIO)KEHHE BEKTOpOB. IIpom3BojHbIE 31€MEHTAapHBIX (YHKIIHM.
[Ipu3Haku mogo6ust TPEYroJbHUKOB, ONIPEIEICHHE II0MAAN IIIOCKUX GUTYp U 00BEMA Tell.

buonocus: snextpuueckue SBIEHUS B KUBOW IMpHUpoJE, KoseOaTellbHbIE JBIKEHUS B
KUBOI MPUPOJIE, IKOJIOTMUECKHE PUCKH MIPU IPOU3BOACTBE IEKTPOIHEPTHH, FITEKTPOMArHUTHOE
3arpsi3HEHUE OKpPY)KAoIllel cpenbl, yIbTpa3ByKOBas AMATHOCTHKA B MEAMIIMHE, ONTHYECKUE
SIBJICHUSI B YKUBOW MPUPOJIE.

Xumua: cTpOE€HUE aTOMOB M MOJIEKYJ, KpUCTaJUIMYecKash CTPYKTypa TBEPIBIX Te,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PEIETKH, CIIEKTPaIbHbIN aHAIIN3.

l'eoepagpus: MarHUTHBIE TIOJIOCA 3€MJIU, 3aJIe)KU MarHUTHBIX Py, GOTOChEMKA 3eMHOMI
MMOBEPXHOCTH, cericMorpad.

Texnonozus: NPUMEHEHUE MOCTOSIHHBIX MarHUTOB, JIEKTPOMAarHuTOB,

3JIeKTpoABUrarenb SIkoOu, reHepaTop MepeMEHHOr0 TOKAa, MHAYKIHMOHHAS Me4b, JIUHUU
aJIeKTpoIepeay, dJIEKTPOJABUTaTeb, paiap, paIuoNpUEMHUK, TEIEBU30p, aHTEHHA, Tele(oH,
CBU-neub, ynbTpa3ByKOBas JAMAarHOCTHKA B TEXHMKE, MPOEKIMOHHBIM ammapaT, BOJIOKOHHAas
ONTHKa, COJIHEUHAsi OaTapes, CIyTHUKOBbIE MPUEMHUKH, JI€pHAs SHEPreTHKA U SKOJIOIHUECKUe
ACIIEKThI €€ pa3BUTHA.
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3) INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBbI YYEBHOI'O
NPEAMETA «®U3UKA» HA YPOBHE COO

OcBoenue yuyeOHoro mpenMera «®dusuka» Ha ypoBHE cpeaHero oOmero oOpa3oBaHUs
(yrmyOneHHBI  YpOBEHB) JOHKHO OOECHEYHTh JOCTWKEHHE CIEAYIOMUX JIMYHOCTHBIX,
MeTarnpeIMETHBIX U TIPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JlnuHOCTHBIE pe3ynbTaThl OCBOEHHUS yueOHOTO mpenmera «Dusuka» AOHKHBI OTPaXKaTh
TFOTOBHOCTbh M CIOCOOHOCTh OOy4aIoLIUXCS PYKOBOACTBOBATHCA CPOPMUPOBAHHOM BHYTPEHHEN
MO3ULMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpHEHTALM{, TIO3UTHUBHBIX BHYTPEHHHX
yOEXKIEHUM, COOTBETCTBYIOIIMX TPAJAULIMOHHBIM IIEHHOCTSIM POCCUHCKOTO  OOLIeCTBa,
paciiupeHue >KU3HEHHOTO OIbITa M OIbITa JEATEIbHOCTH B IPOLECCE pealn3allii OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHON ACITEIbHOCTH, B T.4U. B 4aCTH:

1) zpaxncoanckozo éocnumanus:

- c(hopMHpPOBAaHHOCTh TPAKIAHCKOM MO3ULMU OOyYaromerocss Kak AakKTUBHOTO U
OTBETCTBEHHOT'0 WJIEHA POCCUICKOI0 00IEeCTBa;

- IPUHATUE TPATULMOHHBIX O0IEYEIOBEYECKHX TYMAaHUCTUUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEH;

- TOTOBHOCTh BECTU COBMECTHYIO JI€ATEIbHOCTh B MHTEpEcax Ipa’kJaHCKOTo oOlIecTBa,
y4acTBOBATh B CAMOYIPaBJIEHUU B 00pa30BaTeNIbHOM OpraHu3aluu;

- YMEHHE B3aMMOJEWCTBOBATh C COLMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMHU 1 HA3HAYEHUEM;

- TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM €ATEIbHOCTH;

2) nampuomuueckozo éocnumanua:

- c(OpMHUPOBAHHOCTh POCCUNCKOM IpaXkIaHCKOW UIAEHTUYHOCTH, TAaTPUOTU3MA;

- IICHHOCTHO€ OTHOIIEHHME K IOCYJapCTBEHHBIM CHMBOJAM, JOCTHXEHHUSM POCCHHCKUX
YU€HBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) 0yX06HO-HPABCMBEHHO20 60CRUMAHUA:

- c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBECHMUS;

- CIIOCOOHOCTD OLICHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTUPYAChH
Ha MOpaJbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH, B T.4. B J€ATEIILHOCTH YYE€HOTO;

- 0CO3HAHHE JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIEro;

4) acmemuueckozo 60cnumanu:

- 3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYLIETO
¢buznueckoil HayKe;

5) mpyooeozo éocnumanus:

- HHTEpPEC K paziuyHbIM chepam npodeccuoHanbHON EATENbHOCTH, B T.4U. CBSI3aHHBIM C
(Gu3MKOM M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oyaymied mnpodeccun u
peayin30BbIBATH COOCTBEHHBIE KU3HEHHbBIE IIJIaHbI;

- TOTOBHOCTh ¥ CLIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00J1acTH (DU3KUKHU Ha
MPOTSKEHUU BCEH )KU3HH;

6) 3Ko102UUECK020 BOCRUMAHUA:

- c(OpPMUPOBAHHOCTb 3KOJIOTUYECKOW KYJIbTYPbl, OCO3HAHHME IJI00aJILHOTO XapakTepa
HKOJIOTMYECKUX MPooIIeM;

- IUIAHUPOBAHME U OCYILECTBIICHUE JACUCTBUI B OKPYKAOLIEH Cpelie Ha OCHOBE 3HAHMS
LeJIeN yCTOWYMBOIO Pa3BUTHS YEIIOBEUECTBA,

- paclIMpeHHE OIbITa JAEATEIbHOCTH SKOJOTHYECKONW HAlpaBICHHOCTH HA OCHOBE
UMEIOLIUXCS 3HAaHUM 110 PU3UKE;

7) UEHHOCMU HAYYHO20 NO3HAHUA:

- c(hOpPMUPOBAHHOCTb MHPOBO33pPEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs PU3NUECKON HAYKU;

- OCO3HAHHUE LIEHHOCTH HAyYHOU JIeATeIbHOCTH, TOTOBHOCTD B ITPOLIECCE N3YUEHUS PUBUKH
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OCYILIECTBIISATh IPOEKTHYIO U MCCIIEI0BATEIbCKYIO JIEATEIbHOCTh UHAUBHUIYaJIbHO U B IPYIIIIE.

B nponecce qoctuxkeHus TMYHOCTHBIX PE3Yy/IbTATOB OCBOEHUS IIPOTPaMMBbI 110 (PU3HMKE JIsI
YPOBHS CpEAHEro 00IIero 00pa3oBaHus y 00yJarOLIUXCsl COBEPULEHCINEYEMCA IMOUUOHAIbHBLIL
uHmesneKkm, Npeanonararomui copMUPOBaHHOCTS!

- CaMOCO3HAHHMA, BKIJIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMAaTh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUJETh HAIPaBJICHUS PA3BUTUS COOCTBEHHONW SMOLMOHAIBHOW cdepbl, ObITH
YBEPEHHBIM B cebe;

- CaMOpEeryJupoBaHMs,  BKJIIOYAIOLIETO0  CaMOKOHTpPOJIb, yYMEHHE  IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEAECHME, CIIOCOOHOCTb aJalTUPOBATHCA K SMOLMOHAIBHBIM
WU3MEHEHUSIM U MIPOSBISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

- BHYTpEHHEH MOTHBAlM{, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHXKEHHUIO IIeJI U YCIIEXY,
ONTUMM3M, UHULIUATUBHOCTb, YMEHUE JAEHCTBOBATDH, UCXOS U3 CBOUX BO3MOXKHOCTEH;

- SMIIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €r0 MPU OCYILECTBICHUH O0IIEHNUS, CHOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

- COLIMAJIbHBIX HAaBbIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOLIEHUS C IPYTUMHU
JIOJIbMU, 3200 TUTHCS, IPOSIBIISITH UHTEPEC U pa3peliaTh KOH(PINUKTHI.

METAINPEAMETHBIE PE3YJIbTATHBI

B pesynomame usyuenua ¢pusuku na ypoene cpedneco obéujezo oopazoeanusn y
ooyuarowezoca 0yoym cghopmuposanvt nosnaseamenvhuovle YY/], kommynukamuenvie YY/I,
pezynamuenvie YY/[, coemecmuan deamenvnocme.

Hoznaeamenvnvie YY/[

baszoevie nocuueckue oeticmeusi:

- CaMOCTOSITENHHO (OPMYJIMPOBATh U AKTYaJIM3UPOBATH MPOOIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

- OTMIPENEIISITH 1EJU JIeATETLHOCTH, 3371aBaTh MapaMeTPhl U KPUTEPUU UX TOCTIKCHUS;

- BBIIBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHST B pacCcMaTpPUBAEMBIX (PU3MUYECKUX
SIBJICHUSIX;

- pa3pabarbiBaTh IUIaH pEIICHHS TNPoONeMbl ¢ YU4E€TOM aHaAM3a HMMEIONIUXCS
MaTepuaIbHbIX U HEMAaTEPUATBHBIX PECYPCOB;

- BHOCUTHh KOPPEKTHUBHI B JCATEIHHOCTH, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB IIETISIM,
OIIEHUBATh PUCKH MOCIEACTBUHN ACATEIHHOCTH,

- KOOPJIMHUPOBATh W BBHINIOJHITH PabOTy B YCJIOBHUSX PEaTbHOTO, BHPTYaJHOTO M
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS,

- pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEUICHUHN KU3HCHHBIX TIPOOIIEM.

baszosvie uccneoosamenvckue oeticmeus:

- BIAJCTh HAYYHON TEPMHUHOJIOTHEH, KIIFOYEBHIMHU MOHATHUAMU U METOJaMU (PU3NUYeCcKOn
HayKH;

- BJIAJICTh HaBBIKAMU y4e€OHO-UCCIIEIOBATEIHLCKON W TPOCKTHOM IEATEILHOCTH B 00JIaCTH
(u3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEILHOMY TIOMCKY METOJIOB PEIICHUs 3a1a4
(bM3UYECKOTO COACPIKAHUS, TPUMEHEHHUIO PAa3JIMUYHBIX METOIOB TIO3HAHUS,

- OCYHIECTBJISITh PA3JIMYHbIE BHUJBI JEATEILHOCTH IO TMOJYYCHHIO HOBOTO 3HAHMS, €ro
MHTEPIPETAIH, MPe0Opa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX CUTYAIUAX, B T.4. IPH
CO3JaHUU Y4EOHBIX ITPOEKTOB B 00JIaCTH (PU3UKH;

- BBIABJISITH NPUYUHHO-CIICJCTBEHHBIC CBSI3M W aKTYyaJW3HPOBATh 3a/lady, BBIJIBUTATh
TUTIOTE3Y €€ PEIICHHs], HAXOAUTh apTyMEHTHI I TOKa3aTeIbCTBA CBOMX YTBEPK/ICHUH, 3a/1aBaTh
rapameTpbl U KpUTEPUHU PEILICHHUS;

- aHAIM3UPOBATh TMOJYYEHHBIE B XOJE PEUICHUS 3aJaud pPE3yabTaThl, KPUTHYECCKHU
OIIEHUBAThH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX YCIIOBUSIX;

- CTaBUTH U (GOPMYJIIUPOBATH COOCTBEHHBIE 3a7a4 B 00pa30BaTEIBHOMN NIEATEILHOCTH, B
T.4. IPU U3yYCHUU (DUBUKH,

- 1aBaTh OLICHKY HOBBIM CUTYAIIHSIM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;
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- YMETb IEPEHOCUTDH 3HAHUSI 110 (PU3KKE B IPAKTUUECKYIO 00JIaCTh )KU3HEAEATEIbHOCTH;

- YMETb MHTEIPUPOBATh 3HAHMS W3 Pa3HBIX NPEIMETHBIX 00JIaCTeHl; BBIIBUraTh HOBBIE
uJeu, MpeularaTb OPUTMHANIBHBIE IOJXOJbl U pELIEHUs; CTaBUTh MpoOJeMbl U 3ajadd,
JIOTIYCKAIOUIUE aJlbTEPHATUBHbBIC PELICHUS.

Paboma ¢ ungopmayueri:

- BJIaJIETh HaBBbIKAMHU MOJIy4eHHUSI HTHPOPMaLUu GU3NYECKOTO COAECpHKAHUSI U3 UCTOUHHUKOB
pa3HbIX THIIOB, CAMOCTOSITEIbHO OCYILECTBISATh IOUCK, AaHAJU3, CHCTEMAaTU3alUI0 |
MHTEpIIpETAN0 HHPOPMAIIUU PAa3IMYHbIX BUJIOB U (JOPM IPEICTABICHNUS;

- OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

- HCIOJIb30BaTh CPEACTBA HMH(OPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pElIEHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpraHMU3allMOHHBIX 3a7ad C COOJIIOJCHUEM
TpeOOBaHUN IPrOHOMHUKH, TEXHUKU O€3011aCHOCTH, TUTHEHBI, pecypcocOepeKeHusl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 0€3011aCHOCTH;

- CO3/1aBaTh TEKCTbl (U3MYECKOTO COAEpNaHUS B PA3IMYHBIX (popmaTax € Y4ETOM
Ha3HaYeHUs MH(OPMALIUU U LIeJIEBOM ayJUTOPUH, BBIOMpPasi ONTUMAaJIbHYIO GOpPMY MPECTaBICHUS
1 BU3yaJIU3allHH.

Kommynuxamuenwie YY/{

Obuwenue:

- OCYLIECTBJIATh OOLIEHHME Ha YpoKax (U3MKK U BO BHEYPOUHOH JESATEIBHOCTH;
pacrno3HaBaTh MPEANOCHUIKA KOHQIMKTHBIX CUTyalUHd U CMAr4aTh KOH(IMKTHI, pa3BEPHYTO U
JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIB30BAaHUEM SI3BIKOBBIX CPE/ICTB;

Coemecmuas OesamenbHOCMb:

- IOHMMAaTh U HUCIOJB30BaTh IMPEUMYILECTBAa KOMaHIHOM M MHIUBUAYAIBbHOU pabOTHI;
BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JAECUCTBUHM € Y4ETOM OOLIMX HUHTEPECOB, H
BO3MOXHOCTEH Ka)/I0T0 4jieHa KOJUIEKTHBA;

- NPUHUMATH LIEJTM COBMECTHOW [€ATEIbHOCTH, OpPraHU30BbIBATH U KOOPAWHHUPOBATH
JNENCTBHS 110 €€ JOCTHKEHHIO: COCTABIIATH IIJIAH ICHCTBHM, PACIPENEIATh POIU C YYETOM MHEHUI
YYaCTHUKOB, 00CYXKaTh pe3y/bTaThl COBMECTHOM paboTHI;

- OLICHMBATh KAYECTBO CBOETO BKJIaJla M KaKJI0T0 y4aCTHUKA KOMaH/bl B OOLINI pe3ybTar
10 pa3paboOTaHHBIM KPUTEPUSIM;

- TpejylaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MO3ULMK HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

- OCYUIIECTBJIATH MO3UTUBHOE CTPATETNYECKOE MMOBEJACHNUE B PA3IMYHbIX CUTYaUsX,

- MPOSIBJISITH TBOPUECTBO U BOOOpa)keHUE, ObITh MHULIUATUBHBIM.

Pezynamuenvie YY/[

Camoopeanuszayusi:

- CaMOCTOSITENIbHO OCYILECTBISATh [MO3HABATEIbHYIO JIEATENBHOCTh B 001acTU (PU3UKU U
aCTPOHOMMH, BBISIBJISITH MPOOJIEMBI, CTABUTH U (POPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

- CAMOCTOSITEJILHO COCTABJISITh IJIaH PELICHUs] pacUE€THBIX M KaYeCTBEHHBIX 3ajay, IUIaH
BBINIOJIHEHUSI TPAKTHMUECKON paboThl € y4€TOM MMEIOIIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U IIPEATIOYTEHUN;

- 1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

- paclMpsTh paMKHU y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX IPEINOYTEHUil; Jenarb
OCO3HAHHBII BBIOOP, ApTyMEHTUPOBATH €10, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEIICHHUE;

- OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

- CcHocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBJICHUIO JPYAULIMH B 001acTH (U3HKH,
MIOCTOSIHHO MOBBIIIATh CBOM 00pa3oBaTeIbHbIN U KYJIbTYPHBIH YPOBEHB;

Camoxonmpons.:

- J1aBaTh OLEHKY HOBBIM CUTYaI[UsiIM, BHOCUTh KOPPEKTHUBHI B AESTEIbHOCTb, OIICHUBATD
COOTBETCTBUE PE3YJIHTATOB LIEJISM;

- BIAJETh HaBbIKAMU I[I03HABATEIbHOW pe(rueKkcun Kak OCO3HAaHHS COBEPIIAEMBIX
JNENCTBUN M MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUM;
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- HCTIOJTB30BaTh MPUEMBI PEQIICKCHH TSI OIIEHKH CHTYAIlHH, BBIOOpA BEPHOTO PEIICHHS;

- OLICHUBATh PUCKU ¥ CBOCBPEMEHHO IMPUHUMATh PEIICHHS 110 UX CHIDKECHUIO; IPUHUMATh
MOTHBBI U @pTYMEHTBI IPYTHX TPH aHAIH3E PE3yJIbTaTOB JACITCILHOCTH;

Ipunsamue cebs u opyeux:

- MPUHUMATH ce0s1, IOHUMast CBOM HEJIOCTATKH U JJOCTOMHCTBA;

- MPUHUMATh MOTUBBI H aPTYMEHTHI IPYTUX NP aHATN3E PE3yIbTaTOB JICATCIHBHOCTH;

- MPU3HABATh CBOE MPABO M MPABO JIPYIHX Ha ONIHOKY.

MNPEIMETHBIE PE3YJBbTATDBI

10 KJTIACC

B npouecce uzyuenusa Kypca ¢pusuxu y2nyonennozo ypoeus ¢ 10 knacce odyuarowuiica
Hayuumcs:

- INOHMMATh poOJIb (U3UKH B OSKOHOMHYECKOH, TEXHOJOIMYECKOH, HSKOJIOTMYECKOMH,
COLIMAJILHOM M 3THUECKOM cpepax IesTeNbHOCTH YeI0BeKa, POjib U MECTO (PM3UKH B COBPEMEHHOM
Hay4YHOUW KapTHHE MHpA, 3HAYCHHE OMHUCATEIHHOW, CHUCTEMATHU3UPYIOIICH, OOBICHUTECIBHOU H
MPOrHOCTUYECKON (DYHKIMI (PU3NYECKON TEOpUU - MEXaHUKU, MOJIEKYJISIpHOM (U3HKU U
TEPMOJIMHAMUKH, POJIb (pU3MUEeCKOl TEOpHH B (POPMHUPOBAHUU NPEACTABICHUN O (prU3nMUecKoil
KapTUHE MHpa;

- pa3nyaTh YCIOBUS MPUMEHUMOCTH MoJelel (PU3HUeCcKUX TeJl U MPOLECCOB (SBICHUI):
WHEepLMalbHas cucremMa oTcuéra, aOcoloTHO TBEpPAOE TElIOo, MarepualibHas TOYKa,
PaBHOYCKOPEHHOE JIBJKEHHE, CBOOOJHOE TajaeHue, aOcoJIIoTHO yrpyras jaeopmanus,
abCOIIOTHO ympyroe M abCOJIIOTHO HEYINPYroe CTOJIKHOBEHMS, MOJENIU Ta3a, KUIAKOCTH U
TBEPAOro (KPUCTAINIMYECKOIO) Tela, WJCAIbHbI Tra3, TOYEYHBIM 3apsll, OJHOPOJHOE
ANEKTPUIECKOE TI0JIE;

- pa3nuuaTh ycinoBUs (ICpaHULbI, OO0NACTH) NPUMEHUMOCTH (PU3NYECKHX 3aKOHOB,
MIOHUMAaTh BceoOUIMi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB U OIPaHUYEHHOCTh HUCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

- aHAJIM3UPOBATH U OOBACHATH MEXaHHUUECKHUE IIPOLIECCHI U SIBIICHUS, UCII0JIb3Ysl OCHOBHBIE
MOJIOKEHHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEJIBHOCTh MEXaHHMYECKOrO JIBUKEHUS, (OpMYyIbl
KMHEMAaTUKH PAaBHOYCKOPEHHOIO [BW)KEHMs, IpeoOpa3oBanust [amunes ans CKOpPOCTH H
nepeMeneHus, 3akoHbl HpIOTOHA, MPUHIMI OTHOCUTENBLHOCTU [ anuiesi, 3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOHbI COXPAaHEHUs HMMITYyJbCa U MEXaHWYECKON SHEpPruH, CBsI3b pabOTHI CHIIBI C
M3MEHEHUEM MEXaHWYEeCKOM SHEepruu, YCIOBHUS paBHOBECHS TBEPAOTO Teja), MpU OSTOM
UCII0JIb30BaTh MaTEMaTHUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIOBUS HPUMEHUMOCTH
¢bu3nuecKkux 3aKOHOB: mnpeoOpazoBanHuil ['anuies, BToporo u Tperhero 3akoHOB HreloToHa,
3aKOHOB COXPAHEHHUS UMITYJIbCa U MEXaHUYECKOW SHEPrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

- QHAJIU3UPOBAaTh U OOBACHATH TEIUIOBBIE MPOLIECCHl U SBJICHUS, UCIOJbB3Ys OCHOBHBIC
MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUYECKOW TEOpHUM M 3aKOHBl MOJIEKYJISIPHOM (QU3UKU U
TEPMOJUHAMUKH (CBSA3h JIABJICHUS HACAIBHOTO Ta3a CO CpeaHEH KWHETUYECKOW HSHepruei
TEIJIOBOTO ABM)KEHUS U KOHLEHTpaLUe ero MOoJeKyJ, CBsI3b TEMIIEPATyphl

- BEILIECTBA CO Cpe/lHEN KMHETUYECKOW SHEPrueil TerIoBOro ABM)KEHUS €r0 YacTHUll, CBS3b
JABJICHUs MJICAbHOTO Ta3a C KOHIIEHTpaluedl MOJIeKyJ W €ro TeMIepaTypoil, ypaBHEHHE
MenneneeBa-Knanelipona, INepBbI 3aKOH TEPMOJAWMHAMUKH, 3aKOH COXPAaHEHUs JHEPrUU B
TEIUIOBBIX Ipolieccax), IMpPH 3TOM HCHOIb30BaTh MaTEMAaTUYECKOE BBIPAXKEHHUE 3aKOHOB,
YKa3bIBaTh YCIOBHs IPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa-Knanelipona;

- QHAJIM3UPOBATH U OOBSICHSITH AJIEKTPUUECKUE SBJICHUS, UCIIOJIb3YsI OCHOBHBIE MOJIOKEHHUS
U 3aKOHBI DJIEKTPOJMHAMHUKU (3aKOH COXpaHEHHUs JJIEKTpUYECKOro 3apsijia, 3akoH Kynona,
MOTEHIMATIBHOCTD 3JIEKTPOCTATUYECKOTO MOJISl, IPUHIUI CYNEPIIO3UIINH IEKTPUUECKHUX MOJIEH,
IIPU 3TOM yKa3blBasi YCJIOBMSI NPUMEHMMOCTH 3akoHa KynoHa, a Takke MPakTUYECKU BayKHBIC
COOTHOILIEHUS: 3aKOHbI OMa JyId ydacTKa LeNH U JJIs 3aMKHYTOM AJIEKTPUYECKON LIeTH, 3aKOH
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Jlxoyns-Jlenna, npaBuna Kupxroda, 3akonsr @apazest ajis 31€KTpoIIn3a);

- OMKCHIBATh (PU3NYECKUE MPOLIECCHl U SIBJIICHUS, UCIOJIb3YS BEJIMYHUHBL: IEpEMEIICHHE,
CKOPOCTb, YCKOPEHHME, HMIIYJbC Te€la M CHCTEMbI TeJll, CUjIa, MOMEHT CHJIbl, JIaBJICHHE,
MOTEHIIMAJIbHAS HSHEpPrusi, KUHETHUYECKas OSHEpPIus, MeXaHHuecKas »>SHeprus, paboTa CHIIbI,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSDKECTH, CHJIa YIPYTOCTH, CUJIa TPEHHS, MOIIHOCTD,
SHEprus B3auMOJIeHCTBUS Tena ¢ 3eMIIEN BOIN3H €€ MOBEPXHOCTH, SJHEPT Ul yIIpYyrou nedopmanuu
MPYXUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAs TeMIeparypa Tena, paboTa B TEPMOIMHAMHMKE,
BHYTPEHHSS1 SHEPTUsl UJCAIbHOTO OJIHOATOMHOTO T'a3a, paboTa WeallbHOTO I'a3a, OTHOCUTEIbHAs
BJIQ)KHOCTh BO3/yXa, KO3(QUIMEHT MOJE3HOro IEHCTBHS WICAIIbHOTO TEIJIOBOIO JBHMIaTels;
AIIEKTPUYECKOE T0JI€, HAPSLKEHHOCTD AJIEKTPUUYECKOTO T0JIsI, HAPSHKEHHOCTD IOJIsI TOUEYHOTO
3apsifia WM 3apsDKEHHOTrO 1Iapa B BaKyyMe M B JIMDJIEKTPUKE, MOTEHIUAI AJIEKTPOCTaTUYECKOTO
MOJISI, PA3HOCTh MOTEHLMAJIOB, 3JEKTPOJABMKYILAS CUJIA, CHUJIA TOKA, HANPSKEHUE, MOILIHOCTb
TOKa, 3JIeKTpUuyeckass EMKOCTbh IUIOCKOTO KOHJIEHCATOpa, COMPOTHUBIEHUE Yy4yacTKa LIENH C
MIOCJIEIOBATEIbHBIM U NAapaAJUIEIbHBIM COSMHEHUEM PE3UCTOPOB, SHEPT U AIEKTPUUYECKOTO MO
KOHJICHCATODa;

- 0OBSACHATH OCOOCHHOCTHU MPOTEKaHUs PU3NYECKUX SBJICHUN: MEXaHUUECKOE IBIKECHHUE,
TEIUIOBOE JIBIKEHUE YAaCTUI[ BEIEeCTBA, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JBHXKEHUE,
mudpdys3us, uUcCHapeHue, KUMEHUE U KOHJAEHcAlus, IUIaBIIEHWE U KpHUCTAJUIM3alus,
HAIPaBJIEHHOCTh TEIUIONEpEeaayu, JJIEKTpU3alus TeJ, AKBUIOTEHLHAJIbHOCTh IOBEPXHOCTU
3apsKEHHOTO MMPOBOTHUKA;

- MPOBOJUTH HUCCIIEOBAaHHE 3aBUCUMOCTU OJIHOM (PU3MYECKOW BETMYMHBI OT APYroi C
UCIIOJIb30BAHUEM MPSIMBIX HW3MEPEHUM, NMPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHUPOBATH
pe3ysbTaThl IMOJIyYEHHON 3aBUCUMOCTH (PU3MYECKHX BEJIWYUH B BHUJAE TpaUKOB C Y4YETOM
a0COJTIOTHBIX MOTPEUTHOCTEN U3MEPEHUH, AeNIaTh BHIBObI IO pe3ybTaTaM HCCIEI0BAHNUS;

- TIpPOBOJAMUTH KOCBEHHbIE HU3MEpPEHHUS (U3NYECKUX BEJIMYMH, IPU 3TOM BHIOHUpPATH
ONTUMAJIBHBIA METOJ W3MEpEHUs, OLIEHWBATh aOCOJIOTHBIE U OTHOCUTENIbHBIE MOrPELIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPCHUIA;

- IPOBOJIUTH OTIBITHI MO MPOBEPKE MPEATI0KEHHOM TMIOTE3bl: IJIAHUPOBATh SKCIIEPUMEHT,
coOuparh 3KCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJYyYEHHbIE PE3YJbTaThl U JIENaTh
BBIBOJI O CTaTyce MPeII0KeHHOU I'MIOTEe3bl;

- coOmroaTh mpaBuia O€30MacHOrO TpyJAa MpU MPOBEICHUM HCCIEIOBAaHUA B paMKax
y4eOHOTO JKCHEpUMEHTa, NPaKTUKyMa U  y4yeOHO-UCCIIEeIOBATeIbCKOW U MPOEKTHOM
NEeSITEIbHOCTH C UCII0JIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PY0OBaHMUS;

- pemath pacy€THbIE 3aJ]a4H C SIBHO 3aJaHHOW U HESIBHO 3aJJaHHOM (PU3MUECKON MOJEIBIO:
Ha OCHOBAaHHWM aHaju3a YCJIOBUA OOOCHOBBIBATH BBIOOP (DU3WUYECKON MOJIENH, OTBEYAIOMICH
TpeOOBaHUAM 3a7aud, MPUMEHSITh (OPMYJbl, 3aKOHbI, 3aKOHOMEPHOCTHM M IOCTYJaThl
(bu3NYeCKUX TEOPUl IIPH UCIIOIb30BAaHUH MAaTEMATUUECKUX METOJIOB PEILIeHUs 3a]1a4, IPOBOJAUTD
pacuéThl Ha OCHOBAaHUU HMMEIOIIMUXCS JTAHHBIX, aHAJIU3UPOBATh PE3YIbTAThl U KOPPEKTHPOBATH
METO/IbI pEHICHUS C YYETOM IMOITY4YEHHBIX PE3YJIbTaTOB;

- pemiaTth KayecTBEHHbIE 3aJjauu, TpeOYIOIIe MPUMEHEHUsI 3HaHUN U3 pa3HbIX Pa3/esioB
Kypca (U3HMKH, a TaKKe HHTErpalu 3HaHUW W3 JPYTUX NPEAMETOB €CTECTBEHHO-HAYyYHOTO
LUKJA: BBICTpaNBaTh JIOTUYECKYIO ILEMOYKY PACCYXIACHHM C MCIOIb30BAHUEM H3YYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3UYECKUX SBIICHUN;

- UCIIOJIb30BaTh TEOPETUUECKHE 3HAHMS [yl OOBSCHEHUS! OCHOBHBIX MPUHLUIIOB pabOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOIMUECKUX MPOLECCOB;

- IPUBOJUTH IPUMEPHI BKJIa/la POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

- QHAJIM3UPOBATH U OLIEHUBATH MOCIEACTBHS OBITOBOM M IPOU3BOJICTBEHHOM €SI TEILHOCTH
YEJIOBEKa, CBSI3aHHOU ¢ (PM3MUYECKHUMU MPOIECCaMH, C MO3UIUN IKOJOTUYECKON 0€301MacHOCTH,
MPEJICTaBICHUN O PallMOHAILHOM IPHUPOJIONOJIB30BAHUH, & TAKKE€ PAa3yMHOM HMCIIOJIb30BAaHUHU
JTOCTH)KCHU HAYKH M TEXHOJIOTUH ISl TaJbHEUIIIEro Pa3BUTHS YE€TI0OBEYECKOTO 0OIIECTBA;

- IPUMEHSTH Pa3IUYHbIC CIOCOOBI PaboThl ¢ HHMOPMAIEH PU3UIECKOTO COACPKAHUS C
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HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOIHH, MpU A3TOM HCIOJb30BaTh
COBPEMEHHbIE HH(pOpPMAIIMOHHBIE TEXHOJOTUU JIs IOUCKA, MEepepadOTKU M TNPEbSBICHUS
yueOHOM W Hay4yHO-NMOMYJSIpHOM HH(OpManMu, CTPYKTYpUpPOBAaHUS U HMHTEpHpETaluu
uHpopMaluy, TMOJYYEHHOM M3 pa3M4YHbIX MCTOYHHUKOB, KPUTHUYECKH aHAJIU3UPOBAThH
MOJIy4aeMy10 HH(POPMALIMIO U OLIEHUBAThH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHU,
TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA HH(OpMaLny;

- TMpOSIBJISTH OpPraHU3al[MOHHbIE W IO3HABATEJbHbIE YMEHHUS CaMOCTOSTEIBHOIO
NpUOOpETEeHUsT HOBBIX 3HAHUW B TMPOIIECCE BBIIOJHEHUS MPOEKTHBIX U y4eOHO-
HCCIIEIOBATENIbCKUX padoT;

- paboraTh B TpylIe C UCHOJHEHHEM pa3IUYHbIX COLMAJBHBIX POJEH, MIaHUPOBATh
paboTy rpyHmbl, palUOHAIbHO paclpenesiTh NESITeIbHOCTh B HECTaHJAPTHBIX CUTYaLUsX,
OLICHUBATh BKJIAJ] KaXJI0I0 U3 YYACTHUKOB TPYIIIbI B pELICHHE pacCMaTpUBAaEMOil MPoOIeMbl;

- TNOpOSIBIATH MOTUBaLUI0 K Oynymed npodeccnoHalbHON — EATENbHOCTH IO
CHEIUATBLHOCTAM (PU3UKO-TEXHHIECKOTO TIPO(PHIISL.

11 KJIACC

B npouecce uzyuenusa Kypca gusuxu y2nyonennozo ypoeus ¢ 11 knacce odyuarowuiica
Hayuumcs:

- IOHUMATh POJIb PU3UKU B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, COITMATBHON M STUYECKON
cdepax AeSITeTbHOCTH YeJI0BEKa, POJib U MECTO (PM3UKH B COBPEMEHHOM Hay4YHOU KapTHHE MUPAa,
POJIb ACTPOHOMUHU B ITPAKTUUECKOMN JIEATEIBHOCTH YETIOBEKA U JAIbHEUIIIEM HayYHO-TEXHUYECKOM
Pa3BUTHUHU, 3HAUEHUE ONUCATEIBHON, CUCTEMATU3UPYIOIIEH, OOBSICHUTENbHON U POTHOCTHYECKOMN
GyHKIME (U3HUECKON TEOpUHU - AIIEKTPOJMHAMUKH, CIIEHUATbHONW TEOPUU OTHOCUTEIBHOCTH,
KBaHTOBOM (PU3HKH, Poib (PU3MUECKON TEOpUHU B (POPMUPOBAHUU MIPEICTABICHHUMN O (PU3NYECKOM
KapTUHE MHUpa, MECTO (PU3NYECKON KapTUHBI MHUpa B OOLIEM psly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPECTABICHUN O IPUPOJIE;

- pa3nyaTh YCIOBHSI IPUMEHUMOCTH MoJiesiel (pU3MUecKUX Tell U MPOLECCOB (SBICHUIN):
OJIHOPOJHOE JJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE I0JIsI, FapMOHUYECKHE KoJieOaHuUs,
MaTeMaTUYEeCKUM MAasTHUK, HACaIbHBIA MPYKUHHBIM MAasTHUK, TapMOHHUYECKHE BOJIHBI,
UJIeATbHBIN KOJIeOaTeIbHBIA KOHTYP, TOHKAs TWH3a, MOJIETIEH aToMa, aTOMHOTO Si/jpa ¥ KBAHTOBOM
MO/IENIH CBETA;

- pa3nuuaTh ycinoBUs (IpaHULbI, O0O0NAacTH) NPUMEHUMOCTH (PU3NYECKHX 3aKOHOB,
MIOHMMAaTh BceoOUIMi xapakTep (pyHAaMEHTAJbHBIX 3aKOHOB U OIPaHUYEHHOCTh MCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

- aHaJU3UPOBATH U OOBSCHATH 3JIEKTPOMArHUTHBIE IPOLIECCHl U SBJICHUS, HCHOJb3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKU U CHEUAIbHON TEOPHUH OTHOCUTEIHLHOCTU
(3aKOH COXpaHEHMsI JJIEKTpUYECKOro 3apsaa, cuina Awmnepa, cuina JlopeHua, 3akoH
ANIEKTPOMArHUTHOW WHIAYKIMHU, mpaBwio Jlenna, cBs3p DJIC caMOMHAYKIMH B DJIEMEHTE
NEKTPUYECKOMN LIEIH CO CKOPOCTBIO M3MEHEHUS CHJIBI TOKA, MOCTYJIAThl CHELUAIbHON TEOPUHU
OTHOCHUTEJIbHOCTH DUWHIITEIHA);

- aHAJU3UPOBATH U OOBACHATH KBAHTOBBIE IIPOLIECCHI U SIBJIICHUS, UCIIOJb3Ys MOJIOKEHUS
KBaHTOBOM (usuku (ypaBHeHHe DiHIITeHHA 115 (GoTod(d(dekTa, nepBblil 1 BTOPOM MOCTYIaThl
bopa, mnpunmmMm cooTHomIeHUs HeompeaeneHHOCTel ['elizeHOepra, 3aKOHBI COXpPaHECHHS
3apsAZ0BOIO M MAacCOBOTO YHCEN M SHEPrHMH B AJEPHBIX PEAKLUSIX, 3aKOH PATUOAKTUBHOTO
pacrajna);

- ONUCHIBATh (PU3HUECKUE MPOLECCHl U SIBJICHUS, UCIOJb3Ys BEIUYMHBI: HAPSLKEHHOCTD
MEKTPUYECKOTO TOJIA, MNOTEHIMAN JJIEKTPOCTATUYECKOrO0 TMOJsA, Pa3sHOCTh IOTEHIMAJOB,
ANIEKTPOJBIDKYILAsA CUJIa, MHIAYKIUS MarHUTHOTO IIOJIS, MAarHUTHBIA MOTOK, cuia AMiiepa,
UHIYKTUBHOCTb, JJIEKTPOABIIKYILAS CHUJIa CAMOMHAYKIUHU, OHEPrusi MarHUTHOTO IOJIf
IIPOBOJIHUKA C TOKOM, PEJIITUBUCTCKUIM MMITYJIbC, MOJIHASL SHEPTUsi, SJHEPIHsl MOKOs CBOOOHOM
YaCTHULIbI, SHEPTUs U UMIYJIbC (POTOHA, MACCOBOE YKCIIO U 3aps]l siApa, SHEPTUSI CBSI3U S/1pa;

- OOBACHATH OCOOCHHOCTH MpPOTEKaHUsA (U3UYECKUX SBJICHUM: D3IEKTPOMArHUTHAS
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WHIYKIMS, CAMOMHIYKIIUS, PE30HAHC, MHTepdepeHIIus BOIH, TU(paKius, TUCTIEPCHs, TOTHOE
BHYTpeHHee oTpaxkeHue, ¢otoanekrpuyeckuii 3¢pdexr (pororddexr), anbda- u Oera-pacnaibl
siep, raMMa-u3JIydeHue saep, Gu3ndeckrue IPUHIUIBI CIIEKTPATILHOTO aHAIN3a | paboThI J1a3epa;

- OTpeNeNnsaTh HaIlpaBlIeHUE WHIYKIIMM MAarHATHOTO IOJISI TIPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuisl JlopeHna;

- CTpOUTh H300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pPKajoM, TOHKOW JIMH30M, U
PacCUYMTBIBATh €r0 XapaKTEPUCTHKU;

- MPUMEHATH OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TOHSATHS, TEOPUH W 3aKOHBI IS
aHann3a W OOBsICHEHUS (UUYECKUX TMPOIECCOB, MPOUCXOANIUX B 3BE3NAX, B 3BE3MHBIX
CHUCTEMax, B MEXTAJIAKTHYECKOU Cpejie; ABUKEHUS HEOSCHBIX T, SBOJIONNHU 3BE3/] U BeeneHHoi;

- TPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (IHM3MYECKUX BEIMYUH C HMCIOJIb30BAaHUEM
NPSIMBIX W3MEPEHHMM, TPHU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PHKCHpOBATh pE3yJIbTAThHI
MOJTYYCHHON 3aBUCUMOCTH (M3UYECKUX BEIMYMH B BHJE TpadUKOB C YYETOM aOCOJIOTHBIX
MOTPEITHOCTEN N3MEPEHNH, JeNIaTh BHIBOIBI 110 PE3YJIbTaTaM HCCIICIOBAHMUS;

- TPOBOJUTH KOCBEHHBIE M3MEPEHHUS (PU3WYECKUX BEIMYMH, MPU 3TOM BBIOMPATh
ONTUMAIBHBIA METOJI M3MEPEHHS, OICHUBATh a0COJIIOTHBIE M OTHOCHUTEIBHBIC MOTPEIIHOCTH
MPSIMBIX ¥ KOCBEHHBIX U3MEPECHUIA;

- TIPOBOJIUTH OTIBITHI TIO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IUNIAHUPOBATH SKCIIEPUMEHT,
coOMpaTh IKCIEPUMEHTAIHHYIO YCTAHOBKY, aHAJIM3UPOBAThH MOJYUCHHBIC PE3YyIbTaThl U JCNAaTh
BBIBO/I O CTAaTyCE MPETI0KECHHOU TUTIOTE3HI;

- OMKCHIBATh METO/IBI MOTYIEHHUSI HAYIHBIX aCTPOHOMUYECKUX 3HAHHM;

- cobOmoaTh mpaBmiia 0E30TAaCHOTO TPyJa MPU MPOBEICHUU HMCCICIOBAHUNA B pamMKax
y4eOHOTO  JKCIIEPUMEHTa, TMpaKTHKymMa W  y4eOHO-MCCIEAOBATEIbCKOM U MPOEKTHOM
NESTETHHOCTH C UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JTA00OPATOPHOTO 000PYI0BAHMUS;

- pemaTh pacuéTHBIE 3a7]a4H C SIBHO 3a/IaHHON U HESIBHO 3aJJaHHOM (PU3HYECKON MOJIEINbBIO:
Ha OCHOBAaHWH aHAJIM3a YCIIOBHS BBHIOMPATh (DM3HUECKHE MOJEIH, OTBEUAIOIIHE TPEeOOBAHUSIM
3a/1auu, MPUMEHSTHh (JOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3NUYECKUX TEOPUH TIPU
WCIIOJIb30BAHUHM MATEMATHYECKUX METOJIOB PEIICHUs 3a/1ay, MPOBOJAUTH Pacy€Thl HA OCHOBAHUH
MMEIOIINXCS JaHHBIX, AHATU3UPOBATH PE3YJIBTATHl M KOPPEKTUPOBATH METOIBI PEIICHHS C YIETOM
MOJTyYCHHBIX PE3YJIbTATOB;

- pemaTh KauyeCTBEHHBIC 3aJla4uM, TPEOYIOIINE MPUMEHEHHS 3HAHUNU W3 Pa3HBIX pa3/iesioB
Kypca GU3WKH, a TAaK)KE€ WHTErpallii 3HAHWW W3 JIPYrUX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA: BBICTPAWBAaTh JIOTUYECKYIO IIETIOYKY PACCYKJACHHH C HCIOJIB30BAaHUEM H3YUYCHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH U (PU3UUYECKUX SBJICHUN;

- UCTIOJIb30BaTh TEOPETUUCCKUE 3HAHUS JIJIsI OOBSICHEHHUS! OCHOBHBIX MPHUHIIMIIOB PaOOTHI
M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJOTUYECKHUX MTPOIIECCOB;

- IPUBOAMUTH MIPUMEPHI BKIIAJa POCCHICKUX U 3apYOCKHBIX YIEHBIX-(DU3UKOB B PA3BUTHE
HayKH, B 00BSICHEHHE TTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHH;

- aHAJTM3UPOBATH M OTICHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOICTBEHHON ICITEIILHOCTH
YEJIOBEKa, CBSI3aHHOU ¢ (PM3MUYECKHUMU MPOIECCaMH, C MO3UIUN IKOJOTUYECKON 0€301MacHOCTH,
MPEACTABICHUN O pallMOHAJIBLHOM MPHUPOJONOIB30BAaHIH, & TAKKE PAa3yMHOM HCIOJIb30BAHUHU
JTOCTH)KCHHU HAYKH M TEXHOJIOTUH ISl TaJbHEUIIIEro Pa3BUTHS YE€IIOBEYECKOTO 00IIECTBa;

- IPUMEHSTH Pa3IUYHbIC CIIOCOOBI paboThl ¢ HHMOPMAIEH PU3NIECKOTO COACPKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTHUM, TMPU HSTOM HCIOJIH30BaTh
COBpEMEHHbIE WH()OPMAIMOHHBIE TEXHOJOTUU ISl TOWCKA, TEPepadOTKH U TPEIbSBICHUS
y4eOHOW ¥ HAYYHO-TIOMYJISpHOW HHGPOPMANMK, CTPYKTYPHUPOBAHUS ¥ HWHTEPIPETANN
nHpOpMalUK, TOJYYEHHOW W3 PA3JIUYHBIX HCTOYHHUKOB, KPUTHYECKH AaHAIM3UPOBATh
MoJTy4aeMyro HH()OPMAIIUIO ¥ OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA HH(POPMAIIHH;

- TpOSBIATH OPTaHW3AIMOHHBIE W TIO3HABATEIHHBIE YMEHHUS CaMOCTOSATEIHLHOTO
NpuoOpeTeHNsT HOBBIX 3HAHUW B  TIPOIECCE  BBIMIOJHEHHS TMPOEKTHBIX MW y4eOHO-
HCCIIEI0BATENIbCKUX padoT;
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- paboraTh B TpylIe C UCHOJHEHHEM pa3IUYHbIX COLMAJIBHBIX POJEH, MIaHUpPOBATh
paboTy rpylmbl, palyoOHAIbHO paclpeiesiTh NESITeIbHOCTh B HECTaHJAPTHBIX CUTYyalUsX,
OILICHUBATh BKJIAJ KaXJ0r0 U3 YYACTHUKOB I'PYIIIbI B PELICHUE pacCMaTpUBaeMOM MpoOIeMbl;

- TNOpOSIBIATH MOTHBaLUIO K Oynymed npodeccnoHalbHON — EATENbHOCTH IO
CHEIUATBLHOCTAM (PU3UKO-TEXHHIECKOTO TIPO(PHIISL.
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