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COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pa3znean 1. Hayunblid MeTO/ NO3HAHUS NPUPOIBLI.

Odusuka — (yHIaMEeHTaNbHas Hayka o npupoje. HayuHblii MeTOx MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
buzuke.

CrniocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pu3nuecKkux BeIuynH (a0COTIOTHAS U OTHOCUTEIIbHAS ).

MonenupoBanue (pu3NUeCKUX SIBJICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCONIOTHO
TBEPI0E TEII0, UACATbHAS KUIKOCTh, UACAIbHBIN Ta3, TOYeUHBIHN 3apsn). [ unore3a. dusnyeckuii
3aKOH, TPAHUIIBI €r0 TpuMeHUMOCTH. Du3nyeckas Teopus.

Pomp m mecto ¢us3uku B (OpMHUPOBAHMM COBPEMEHHON HAaydyHOW KapTUHBI MHpa, B
MPAKTUYECKOHN JEITeIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

W3mepenne cuibl TOKAa W HANPSHKEHUS B ILEMH IOCTOSIHHOTO TOKa TMPU TOMOIIA
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIILHBIX TPHOOPOB.

3HakoMcTBO ¢ 1HGpoBoil 1aboparopueit no ¢usuke. [Ipumepsl n3mepeHus GpuanIECKUx
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBmwkeHue. OTHOCUTENBHOCTh MeXaHudeckoro BmkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTOop MaTepuallbHOW TOYKH, €r0 MPOEKIMM Ha OCH CHUCTEMBbl KOOPJIWHAT.
Tpaexropus.

[lepemenieHne, CKOPOCTh (CpeAHSsl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHaT. Clo)KeHHe TepeMEIIeHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepUAIbHON TOYKH OT BPEMEHH U UX TpaduKu.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTHU U YCKOPEHUSI MAaTEPUAITBHOM TOYKH
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe aBuxeHue. JIBuxeHne MaTepuaibHOM TOYKH 10 OKPYKHOCTU. YTIJIOBast U
nuHenHas ckopocTh. llepwon m vactora oOpamenus. LleHTpocTpemMurtensHoe (HOpMaIbHOE),
KacatelibHOE (TaHTeHIIMAIBHOE) U TIOJIHOE YCKOPEHNUE MaTePUATbHON TOUKH.

TexHu4yeckue yCTpONCTBA W TEXHOJOTMUYECKHE MPOLECChl: CHUAOMETP, JABUKEHUE
CHApSJIOB, LICTIHbIE, [IeCTepEHYAThIC U PEMEHHBIE MepeIaul, CKOPOCTHBIE THU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUS.

CriocoObI uccae10BaHus ABMKECHUN.

Nnntoctpanus npeneasHoro nepexoga 1 i3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peEKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBrkeHus Tenna, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTATIBHO.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yrioBoi CKOPOCTH B PEAYKTOpE.

CpaBHeHue nyTel, TPACKTOPHl, CKOPOCTEN JIBHMKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHM IO
HAaKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPY PaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTANbHO. [IpoBepKa rUmoTe3sl 0 MpsiMOi
MPONOPLUUOHAIBHON 3aBUCUMOCTH MEXY JATbHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TepHoja OOpalleHWs KOHHMYECKOTO MasTHHKA OT €ro
11apaMeTpPOB.

Tema 2. /lunamuxa.

[lepssiit 3akoH Hprorona. MHepuuanbHbie cucteMbl oTcuéra. [I[puHIMN OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEICICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiuuu cui.

Bropoii 3akon HeroToHa 117151 MaTepralibHON TOUKH.

Tperuii 3akoH HproTOHA /111 MaT€pUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MAcCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIAJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHE HEOECHBIX T M HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocsi ¢ yCKOpEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJBXKEHUS M CHUJIa TPEHUS TIOKOS.
Koadduiment tpenus. Cuna cOnpoTUBIEHUS MPHU ABHKEHUU Tella B JKUIKOCTH WU rase, eé
3aBUCUMOCTbB OT CKOPOCTU OTHOCUTEIIBHOTO JBHUKECHUS.

Hasnenue. ['unpocraruueckoe nasinenue. Cuna Apxumesna.

TexHuuUecKkrne YCTPOHCTBA M TEXHOJOIMYECKHE IMPOUECCHl: MOAIIUITHUKH, JIBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGnronenne nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHONECHUCTBYIOIIEH MPHUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEICHUEM MACCHI TeNa
Ha €ro YCKOPEHUE B HHEPIUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cHIl, BO3HUKAIOIINUX B PE3YJIbTATE B3aUMOJCHCTBUS TEI.

N3mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

H3mepenne paBHOAECHCTBYIOIICH CUJT IIPH IBH)KEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBIKCHHMS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKHUHYTOU Yepe3 JIETKHi OJI0K.

N3mepenne kodddunmenTa TpeHus Mo BEIUYUHE YTI0BOr0 KOd(p(UIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue [ABWKEHUS Opycka IO HAKJIOHHOM TUIOCKOCTH C  TEPEMEHHBIM
K03 PHUIIHEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE BHKEHUE TBEPIOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO ocu BpamieHus. [lnedo cunbl. CrnokeHue cui, MNPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBust paBHOBeCUsI TBEPAOTO Tela.

YcroitunBoe, HeycToiuMBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEWHOB U pacd€T CUJI YIPYTOCTH.

N3yuenune ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HNmnynsc MaTepuanbHONM TOUYKH, CUCTEMBI MaTepUalbHBIX TOYeK. L[eHTp Macc cucTtembl
MaTepuaibHbIX TOYEK. Teopema 0 JBMKEHUH LIEHTPA Macc.

HMItynbsC cWIIbl 1 M”3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

MoMeHT umnysnbca MaTepHanbHOM TOukH. lIpencraBieHne O COXpaHEHHMHM MOMEHTa
UMITYJIbCA B [IEHTPAIbHBIX MOJISX.

Pabora cuibpl Ha MaqoM M Ha KOHEYHOM repemerieHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

Kunernyeckass sHeprus maTepuaibHONW TOYKU. Teopema 00 WM3MEHEHMHM KHHETHYECKOU
SHEPrUM MaTepUAIbHON TOUKH.

[ToreHnnanpHble M HEMOTEHIMAIBHbIE cuibl. IloTeHnmanbHas sHeprus. IloTeHnuanbHas
SHEPrus ynpyro aeGpopMHpOBaHHOW NpyKUHBI. [loTeHIMaNbHas SHEPrHs Tela B OAHOPOJHOM



IpaBUTAlMOHHOM Moe. [loTeHnuanbHas 3Heprusa Teina B TPaBUTALMOHHOM II0JI€ OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckast CKOpocTb. TpeTbs KocMU4ecKasi CKOpOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPTUM.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyum [ UACAIBHOM KUJKOCTH Kak CJEACTBUE 3aKOHA COXPAHEHHS
MEXaHUYECKON IHEPTUU.

TexHHuYecKkue yCTpOHMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: IABM)KCHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, PUIypHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

M3MeHeHne >HEpPruy Teja MU COBEPILIEHUH PabOTHI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M MOTEHLIMAIBHOW JHEPruil IIpU JIEWCTBUM Ha
TEJIO CHJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoOXpaHEeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

N3mepeHne KHHETUYECKOM 3HEPTUu Tella 0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS TOTEHIIMAIbHOM SHEPIUU NPYKUHBI C paOOTOM CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OcCHOBHBIE TOJIOKEHHSI MoJIeKyJIsspHO-KuHeTndeckoi Tteopun (MKT), ux onsiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTHIl BellecTBa. MoJesn CTpOEHUsI Ta30B, )KUIKOCTEH U TBEPIBIX Tel U 00bSICHEHNE CBOWCTB
BElleCTBAa Ha OCHOBE 3TUX Mojenedl. Macca u pasmepbl Mojekyn (atomoB). KomumuectBo
BeniecTBa. [locrossHHas ABoragpo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mopens wnIeanpbHOTO ra3a B MOJIEKYJIIPHO-KMHETHYECKOW TEOpHM: YacTHIBl Tras3a
JBUKYTCS XaOTUYECKH U HE B3aUMOJAEHUCTBYIOT APYT C IPYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temieparypa
(wkanma temmneparyp KensBuna). 3akon JlampTona. M3omporecchl B ueallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpecTaBieHne W30IPOLIECCOB: U30TEpMa,
u30x0pa, n3obapa.

CBs3p MEXIy [aBJIEHUEM U CpPEAHEM KHHETUYECKOW DSHEpPrUel IOCTYNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJealbHOro Tra3a (OCHOBHOE YpaBHEHHME MOJEKYJSpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3b  aOCOJIIOTHOW  TeMmIepaTypbl TEPMOJMHAMHMYECKOW CHUCTEMBI CO  CpeiHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuueckue YCTpOICTBA W TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETp, Oapomerp,
MIOJIy4Y€HUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buieopouk ¢ 3anuchio peaTbHOr0 OPOYHOBCKOTO JIBHKEHHUS.

Juddyzus xxuakocTei.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKy.

Moenu KpUCTaNIMYECKUX PELIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBICHUS TEIJIOBOTO PaBHOBECHS IIPU TEIJIOOOMEHE MEXIY
ropsiuei U X0JIOAHOW BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHue u  BHyTpeHHuEe napamerpsl. Ilapamerpsl
TEPMOJMHAMUYECKON CHUCTEMBI KAK CPEIHUE 3HAYEHUS BEJIWYWH, OMKCBIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayasio TepmMoanHaMuku. CaMONpPOU3BOJIbHAS peflaKcalis TEPMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro ra3a B TEPMOJMHAMUKE — CHCTEMA YpPAaBHEHHI: YpaBHEHHUE
MenneneeBa—Knaneiipona u BbIpaXeHUE JIsI BHYTPEHHEW SHEPIHH. Y CIOBUS MPUMEHHMOCTU
OTOM MOJENIM: HHU3Kasg KOHILIEHTpalus 4YacTHLl, BBICOKME TEeMIIepaTyphl. BrlpaxkeHue mid
BHYTPEHHEN YHEPIUU OJJHOATOMHOT'O MJI€aJIbHOTO rasa.

KBa3zucrarnueckrne u HECTaTUYECKUE MTPOIIECCHI.

DOnemeHTapHas paboTa B TepMOANHAMUKe. Berunciaenune padoThl o rpadguky mpolecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTeMbl 0e3 coBepiieHus padoThl. KoHBEKIHS, TETUIONMPOBOIHOCTD, 3TyUECHHUE.

KonuuectBo Temnotel. TemnoéMkocTh Tena. YAelnbHass W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIuiota cropaHus ToluMBa. Pacuér komuyectBa
TETJIOTHI TIpH Tetuionepenaye. [lonstue 00 agnadbatHOM Tporiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomudecTBo TemiaoTel U padora
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMUKM U1 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIUT EIWHCTBEHHAs aauabdara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aKk0H TepMOIMHAMUKHU JJI1 HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO IEPENATh
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs pUPOIHBIX MTPOIIECCOB.



[Tpunimne! geiicTBus TenmnoBbix MamuH. KIT/I.

Makcumansnoe 3nadenue KI1/1. {ukn Kapho.

DKOJIOTMYECKUE aCHEeKThl MCIIOJIb30BaHUSI TEIUIOBBIX JIBUTaresiei. TemiaoBoe 3arps3HeHue
OKpPY’KaroIlle Cpebl.

TexHu4ecknue ycTpoMCTBa M TEXHOJIOTMYECKUE IPOLIECCHI: XOJOJWIBHUK, KOHIUIMOHED,
JTU3ETbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, MapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C HCIIOJIb30BAaHUEM TEIUIOBOIO Hacoca,
YTUIU3alKsg OMOOPraHNYeCKOro TOITMBA AJIsl BEIPAOOTKH «TEILIOBOM) U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTH4eCcKOM pacIiupeHUH.

Bo3aymHoe orauso.

CpaBHeHME YJENbHBIX TEIIIOEMKOCTEH BEILIECTB.

CnocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTO mporiecca.

KoMmbrorepHbie MOIENIN TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOrO mpoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U TeMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpezamnvie cocmoanusn eeuiecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenwe wu KumeHwe. YenbHas TemioTa
napooOpa3zoBaHusl.

Hacpiiennsle U HeHachlllleHHble mapbl. KadecTBeHHass 3aBHCHUMOCTb IUJIOTHOCTH M
JABJICHHUSI HACBINICHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTH OT 00BbEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTh TeMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS ¥ OTHOCUTENNbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannundeckue u amopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[1naBneHue u KpucTayiu3amus. Y aelbHas TerioTa miaBieHus. Cyoaumanus.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxkxarue. Casur. Moayns FOnra. ITlpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEeH M TBEPABIX Tel, 00BEMHOE U TMHEHHOE pacIIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACHIUPEHUS
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue sHEPTHH B (PA30BBIX MEPEXOax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. KoadduimneHT moBepxHOCTHOTO HaTskeHUs. KanwispHbie
sBJeHUd. /aBieHune noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. ®opmyina Jlamnaca.

TexHuueckue ycTpoiicCTBA M TEXHOJOTHYECKHME TMPOLECChl: KUAKUE KPUCTAILIbI,
COBpPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>KEHHOM JJaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSIKEHHUSI.



OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAILIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACBHIIICHHBIX IAPOB.

H3mepenne abCoMOTHOM BIIaXKHOCTH BO3AyXa U OLIEHKA MAcChl MapOB B IOMEIICHUU.

N3mepenne ko3 duirenra moBepXHOCTHOTO HATSHKEHHUS.

Uzmepenue moayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeQopMalii pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoauHaMuka.

Tema 1. Inexkmpuueckoe noie.

OJneKTpu3anus Tel U e€ MpOosIBICHUsA. DJIEKTPUUYECKUN 3apsan. J(Ba BUAA 3IEKTPUUYECKUX
3apAnoB. [IpOBOAHMKM, AMAJIEKTPUKH U TOJYHPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3aKoH Kyona.

OnekTpuueckoe nose. Ero neiicteue Ha 31eKTpUUYeCKUe 3apsibl.

Hanpsoxk€HHOCTh  deKkTpudeckoro mojs. [IpoOHbid 3apsn. JluHUM HanpsHKEHHOCTH
ANIeKTpruYecKoro nosst. OQHOPOIHOE FIEKTPUUECKOE ITOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MoJs. Pa3HOCTh MOTEHLMANIOB U HAINpSKEHHE.
[TorenunanpHast ~ dHEprus  3apsga B DJIEKTPOCTATHUYECKOM  IIOJIE. [Torenunan
IIEKTPOCTATUYECKOro Mouid. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB  JUIS
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOJHOTO, TaK U HEOJHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo o6wéMmy mapa. Ilosme paBHOMEpHO 3apsDKEHHOM OECKOHEYHOM IIOCKOCTH.
KaprrHbl mMHNI HANPSZKEHHOCTU ATUX MOJIEN U 3KBUITOTEHIIUAIBHBIX IIOBEPXHOCTEM.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSAJI0B.

JINDIIEKTPUKN B JIEKTPOCTaTUYECKOM MT0JIe. J{ManeKTpuyecKas IpOHUIIaeMOCTh BEIIECTBA.

Konnmencarop.  DiEeKTpOEMKOCTh  KOHACHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpA.

[MapautenbHOEe  COeMUHEHHME  KOHIEHcaTOpoB.  IlociemoBaTenbHOE — COSMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>keHure 3apsKEHHOW YaCTHUIIbl B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHuYecKkrne yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: AJIEKTPOCKOM, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alIUTA, 3a3EMJICHHE JICKTPONPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb anexTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYecKast 3alluTa.

YCTpoKCTBO U IEMCTBHE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAJM  ILJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apsHKEHHOT0 KOHJIEHCAaTopa.

3apsiaKa U pa3psiiKka KOHAEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

HabGntonenue npeBpallieHusi 3HEPTUU 3apsSXKEHHOTO KOHJIEHCATOPA B SHEPTHUIO M3ITYUYCHHS
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEpHKAIICH KOHAEHCaTOp.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANpsOKEHHs) TMPH  MOCIEAOBATEIHbHOM
COEMHEHUU KOHJICHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYciioBUS  CyIIECTBOBAHMSI IOCTOSIHHOTO AJIEKTPUYECKOTO TOKAa. VICTOYHHMKM TOKAa.
Hamnpsoxkenne U u DJIC €.

3akoH OMa JJid yyacTKa LEeMH.

DJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCUMOCTb  COINPOTUBIEHUS  OJHOPOJHOTO
MPOBOJHMKA OT €ro JUIMHbI U IUIOIIAJM IONEPEYHOI0 CEYEHHUs. YIEIbHOE CONPOTUBIICHUE
BEIECTBA.

[locnenoBarenbHOE, NapajljIebHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOIIHOCTH 3JIEKTPUYECKOrO TOKA. TermoBas MOIHOCTb, BbIAEIsIEMas Ha pE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBIEHHE HMCTOYHHMKA TOKa. 3akoH Owma i TOJIHON
(3aMKHYTOM) 27IeKTpUUecKoi renu. MoIHOCTh UCTOYHMKA TOKa. KOpoTKoe 3aMbIKaHHe.

KonpaeHncarop B uenu nocTOSHHOTO TOKA.

TexHu4YecKkne yCTPONCTBA W TEXHOJIOTHUYECKHE TIPOIECCHl: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETUHUK IEKTPUUECKOU SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa M HAPSHKSHHS.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HaNpsKEHUS I PE3UCTOpa, JIaMIIbl
HaKaJIUBaHUS U CBETOJIMOIA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOLIATU
MIOINIEPEYHOT0 CEUYCHHS U MaTepraa.

WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBJICHHS TP TOCTOSHHOM
HaIpsKEHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA M OLIEHKa
BHYTPEHHETO COTPOTUBIICHUS.



Cnioco0OnI coeqHEHUsT UCTOYHUKOB ToKa, DJIC OGaTapeid.

HccnenoBanue pa3HOCTH NOTEHLIMAIOB MEX]Y MOJIFOCAMHM MCTOYHUKA TOKA OT CHUJIBI TOKA
B LIEIIU.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBaHre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS U1 JaMIIbl HaKaJIUBaHMsL.

YBenuueHue npejena u3MepeHus amrepmerpa (BoJIbTMETPa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH NOTEHIUAIOB MEX]Y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA
B LICIH.

HccnenoBanue 3aBUCUMOCTH OJIE€3HOM MOIIIHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OJleKTpUYecKass MNPOBOAUMOCTh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAS MPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIIepaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTH MOJYINPOBOJHUKOB.
CaoticTBa p—n-niepexona. [lonynpoBoHUKOBbIE TPHOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIMTAX. DJIEKTPOIUTUYECKAs AUCCOLMALUS. DJIEKTPOJIU3.
3axonbl Dapazest ISl 3JIEKTPOIU3A.

OneKkTpuueckuii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM paspsl.
Pasznuynble THIIBI caMOCTOATENbHOTO pa3psaa. Momnus. [Inazma.

TexHuueckue yCTpPOMCTBA M IMPAKTHUUECKOE IPUMEHEHHE: Tra3opa3psiHble JIaMIIbl,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMHUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHsbI 2nekTponunsa dapanes.

M ckpoBo# pa3psa v NPOBOAMMOCTD BO3AYyXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BEJTMYUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHHH  (u3mueckux BenuuuH. OlleHKa TpaHuIl
MOTPEUIHOCTEM.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, MPOBEPKa MPENJIOKEHHBIX THIOTE3 (BBIOOp M3 paboT, OMUCAHHBIX B TEMATHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHsA B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJIEPXKATEJIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJIOTHH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, runore3a, (Qu3uueckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHNE, MO/ICIIb, U3MEPEHHE, MTOTrPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTropusl.

Mamemamuka: peEIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoiictBa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKIUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: Mexannueckoe IBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3anus
OMOOPraHNYECKOTO TOIUIMBA JUISl BHIPAOOTKU «TEIUIOBOWM» U AJIEKTPOIHEPIHH, MTOBEPXHOCTHOE
HATsDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIECKTPUUECKUE SABJICHHS B )KHBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEll, KUAKOCTEH U
ra3oB, OJKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOIMAIIS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghusa: BnaxxHOCTh BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozusa: nipeoOpa3oBaHue IBUKECHHUM C UCMOIB30BAHUEM MEXaHH3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTAaTUYECKHE KOHCTPYKIMU (KPOHIITEHH, pemérdyarsie
KOHCTPYKIIMH), UCTIOIB30BaHUE 3aKOHOB COXPAHEHHUs MEXaHUKU B TEXHUKE (THPOCKOI, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CropaHHs, MapoBas TypOWHA, OBITOBOM XOJOAMJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE
HAaHOMAaTepHalloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMIIBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Macnumnmnoe noie.

B3anmoaeicTBiue NMOCTOSHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarHutHoe mnoue.
Bekrop maruuTHONM MHAYKUMU. [IpUHIMI Cylieprio3uny MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
UHAYKIINH.

MaruutHoe 1ojie IPOBOJHUKA C TOKOM (IIPSIMOTO NMPOBOJHUKA, KATYIIKHM M KPYroBOI'O
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOJAYJb. JI[BUKEHHE 3apsSKEHHOW 4YacTHUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pab6ora cuibl Jlopenna.

MaruuTtHoe nose B BeuecTse. deppomMarHeTUKy, napa- 1 IMaMarHeTUKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOM, yCKOpUTEIn
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHHMH MHAYKUMM MarHUTHOIO IO IOJIOCOBOIO M IOJKOBOOOPAa3HOIo
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIMM TMOJS JJIMHHOTO IPSAMOro IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

HaOnronenue 1BrkKEHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeicTBUSA 3TIEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue JeNCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHYKIIUM HA OCHOBE N3MEPEHUS CUIIbI AMIIEpa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOok BekTOopa MarHuTHOM MHAYKuMH. DJC
MHAYKIHMU. 3aKOH 3JIEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuueckoe IoJIe.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymika WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOMJI, 3aIMTA OT JJIEKTPU3ALMH TN IIPU ABUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune sBaeHus 37€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanue 3aBucuMmoctd IJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHUS] MarHUTHOI'O
MOTOKA.

IIpaBuno Jlenua.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBieHME CAaMOMHIYKIIU Y.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka Mo/ieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOAHbBIE KOIEOAHHUS.

['apmonnueckue  konebanus. KunHemaTmueckoe U JAMHAMHUYECKOE  OIMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXpAaHEHHUS  MEXaHWYECKOW  »Hepruu). BriBojg
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKHX KoJeOaHWM W3 HMX OJHEPreTHYecKoro u
KMHEMaTU4YECKOTO OIMCAHMUS.

Ammmatyna u ¢aza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW HMCXOMAHOW BEIIMYWHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasiTHUKA. [leprnos cBOOOAHBIX KOJICOAHUH PYKMHHOTO MAasITHUKA.

[TonsTe o 3aryxarommx KojeOaHusx. BoiHyxneHHble KoneOanusi. PesonHaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanusi Ha BUJl pe30HAHCHOU KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelu,
MY3bIKaIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch KojaebaTenbHOr0 ABUKCHHUS.

Habumronenne He3aBUCHMOCTH MEpHO/a MaJIbIX KoJIeOaHUI rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyXxamuxX KOJIeOaHUH W 3aBUCUMOCTH TIEPHOa CBOOOTHBIX KOJICOaHUI
OT COMPOTHBIICHUS.

HccnenoBanue konebaHWl Tpy3a HAa MAaCCUBHOM IMpPYXKHHE C IeNbi0 (OPMUPOBAHUS
IpeJICTaBICHUN 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KOJIeOaHHUIX rpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U IPY>KUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JIBM)KEHUS Tejla B X07ie KoieOaHui Ha yIIpyroM MojBece.

N3yueHue ABUKEHUS HUTIHOTO MAasTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/ bl 3aTyXarOMIMX KOJIeOaHuH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KOoHType. Popmyna Tomcona. CBs3b aMIUIUTYIbl 3apsia KOHJAEHCATOpa C
aMIUTUTYION CHUIIBI TOKA B KOJI€0ATEIILHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxamolue 3JeKTPOMarHuTHble KosiebaHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBII TOK. MOIIHOCTH TEPEMEHHOrO0 TOKA. AMIUIUTYAHOE U JEHCTBYIOLIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS IPU Pa3IUIHON (opMe 3aBUCHMOCTH TIEPEMEHHOT0 TOKa OT
BpPEMEHH.

CuHyconaalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENI CUHYCOUJAJIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHui.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenada U norpeOiIeHUe >IEKTPUYECKON
SHEPIHH.



DKOJIOTUYECKUE PHUCKHU IIPU INPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa mcnosb3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPATOp IEPEMEHHOIr0 TOKA, JINHUU JIEKTpoIiepeay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcumsuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTMBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu mocienoBaTenbHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOPA.

YCTpORCTBO M IPUHIIUIT ACHCTBHSI TpaHCHOpMATOpa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIeI0BaTEIbHO COSAMHEHHbBIE KOHIEHCATOD,
KaTyILKYy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHUTHOTO PE30HaHcA.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaAZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX paclpocTpaHeHusd. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHHUs U AjauHa BOJIHBI. CBOMCTBA MEXAHMYECKUX BOJIH:
OTpakeHUeE, IpeJIoMIIEHUE, HTepPepeHus U TudpaKus.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBMS M3JIyYEHHUS DJIEKTPOMArHUTHBIX BOJIH. B3anMHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXKEHHE, MPEIOMJIEHHME, IOJISIpU3alns,
uHTEephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabmoneHue oTpaxeHus U NPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiinu MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe3oHaHC.



CBolicTBa yJIbTpa3ByKa M €ro MpUMEHEHHE.

Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOH
KOJICOaHUH.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxeHus cBeTa. [locTpoenune H300pa’keHUN B IJIOCKOM
3epkaie. Chepudeckne 3epkaia.

[Ipenomnenue cBera. 3akOHBI MPEIOMJICHHS CBeTa. AOCOJIOTHBIM  MOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIM MOKa3aTenb MpeaomiieHHus. [loCTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0Je MOHOXPOMATHYECKOTO CBETa YEpe3 IpaHully pasjena
JIBYX ONTUYECKUX CpE.

Xon myueit B mpusme. ucnepeust ceera. ClioxHBIH cocTaB Oenoro cera. LIger.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yro MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHUYECKasl CHUJIa TOHKOHM JIMH3BI. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH clepudecKkoit
JIMH3bI OT €€ FEOMETPUU U OTHOCUTENILHOTO MOKa3aTesl IPEIOMIICHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH30M.

Xox ny4a, IpOUIEALIEro JIMH3Y MO0/l TPOU3BOJIbHBIM YIJIOM K €€ IVIABHOM ONTHYECKOU OCH.
[TocTpoeHne N300paKCHUI TOYKHA U OTPE3Ka MPSIMON B COOMPAIONINX M PACCEHBAIOIINX JIMH3AX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspermatomnias cnocoOHOCTh. [71a3 kak onTHyeckast CUCTEMa.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB W MHUHHUMYMOB B HWHTEpP(QEpEHIIMOHHON KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMepsl KiIaccu4ecknX MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [JudpaxiuuonHas pemérka. YciaoBue HAOMIOACHHUS TIJIAaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHnueckue yCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
dboroanmapaT, MHUKPOCKOI, MPOEKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHKa, TUGPaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue NpeloMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX IMYYKOB YepPe3 MJIOCKOMAPAIIIENIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKEeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue naTepdepeHInm crera.



HaOnroneHue 1BETOB TOHKHX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomoi, nPAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BELIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n3o0paxeHus B CUCTEME U3 IUIOCKOTO 3epKaa U JIUH3bI.

[Tony4yenue n300paxkeHus: B CHCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKONMYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

W3yuenne naTepdEpEHINH Ja3epHOTO U3ITYICHUS Ha JBYX IIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AM(PpPaKkMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3ydeHHs CBETOAMOAA TPU TIOMOIIH TU(PAKIIMOHHOHN PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuLlbl IPUMEHUMOCTH KJIacCMUeCKOM MexaHuku. IlocTymarel cnenuanbHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  JlopeHua.  VYcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMelJIeHHE BPEMEHU U COKpallleHue
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKOM YaCTUIIBI.

CBsI3b MacCHI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE NMPHEMHUKH,
YCKOPHUTENH 3apsHDKEHHBIX YacTHULL.

Y4eHn4eckuit SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

OmnpeneneHre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTULl (1Mo gororpadusmM TpeKoB
3apsHKEHHBIX YaCTHI] B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TEMIOBOE W3JIy4YeHHE (M3IIyYCHHE aOCONIOTHO YEPHOTO Tena). 3aKoH
cmenienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadpdext. Onbitol A. I'. Cronerosa. 3akoHbl (poTtodddexra. YpaBHeHHEe DHUHIITEHHA
st potordexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBETa Ha aOCOJIIOTHO MOIJIOMIAIOUIYI0 U
abCcoOTHO oTpaskatollyto noBepxHocth). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa wactull. Bonnbl ne bpoitns. JlnvHa BosHbl ne bpoing u pasmepsl
o0jacTu  JOKANM3AaMKM  JBUKYIIEHCS  dYacTuipl. KOpmycKymnsipHO-BOTHOBOW  Tyaiu3M.
Judpakius 37eKTPOHOB HA KPUCTAIIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ efizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTHYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTuuK, TYHHEIHHBIA MUKPOCKOII, COTHEUHAsi 6aTtapes, CBeTOANOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS! TIOIYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padomot, npaKmuKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [ itanerapaas Mmoens atoma Pesepdopra.

[Tocrynater bopa. M3nydenue u moriomnieHne (OTOHOB MPH MEPEXO0Je aToMa C OIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuuecKkne YCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECCHl: CHEKTPAIbHBIM aHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTEP.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue nuHeyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMApHOI'O BOJOPOJA U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. Qusuka amommnoz2o A0pa u 31eMeHMAPHLIX Yacmuy,.

Hyxnonnas moxens sigpa ['eiizen6epra—MBanenko. 3apsn sapa. MaccoBoe 4mciio sipa.
N3oTomnsl.

PagmoaktuBHOCTE. Anba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN Oeta-pacman. ['amma-
U3ITyYeHue.

3aKOH paguOaKTUBHOrO pacmnana. PagmoakTuBHBIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3NydYeHUs. BiausiHue painoaKTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT maccol sapa.

Anepusie peakuuu. Jlenenune wu cuHte3 snep. SnepHsie peaktopbl. IIpoGiemsl
YOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. KOJOTMYECKHE aCleKThl Pa3BUTHUS  SIEPHOM
SHEPTeTUKHU.

MeToapl perucTpaiuy U UCCIeI0BaHUS dJIEMEHTAPHBIX YaCTHII.



DyHIaMeHTAIbHBIE B3aUMOJCHCTBUA. baprnoHbl, Me30HBI M JeNTOHBI. [IpeacraBienue o
CranpaprtHoil Moaenu. KBapk-TritooHHast MOJENb apOHOB.

®usuka 3a npeaenamu CtanaapTHON Mojenu. TémHas MaTepus U TEMHas SHEPTUSL.

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpOHWCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa Buibcona,
SJCPHBIA  PEaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. IlpukiagHoe U MHPOBO33PEHUECKOE  3HAYCHUE
actpoHoMHH. [IpUMEHMMOCTh 3aKOHOB (U3UKU Ui OOBSCHEHHS MPUPOABl KOCMHYECKHX
00BEKTOB.

Metoabl acTpoHOMHUYECKHX HccieqoBaHui. COBpEMEHHbIE ONTHYECKUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acTpOHOMHUSL.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKkue 3BE3/bl, INIAHETHI, UX BUAUMOE ABHXKEHHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTtounuk snepruu ConHia v 3BE31.

3BE3/1bl, KX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTB». 3BE3/Ibl IJIABHOM MOCIIEI0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIs
3BE3]] T[JIaBHOM  MOCJIENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMeHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOIoLMK COJIHLIA U 3BE31. DTallbl )KU3HU 3BE3L.

Muneunsiii [lyts — nHama [Manaktuka. [Tonoxxenue n neuxkenue Connua B ['anaktuke. Tumbl
rajlakTuk. PajmoranakTiuky u kBazapsl. YEpHbIE ABIPHI B sipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBOE N3IIyYEHHE.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJa30M €  HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUN [UIs OINpelesieHUs] IOJIOKEeHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11si CEeBEpHOTO MOIyIIapus U IpKUe 3BE3/bI.

Habmonenus B Teneckon JIyHbl, IIaHeT, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b! u3MepeHus: (PU3NYECKUX BEIMUYUH C UCTOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BeauyuH. OleHKa TIpaHUI
IIOTPELITHOCTEM.

[IpoBeneHe KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPENJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUECKHUX
pasnenax «Y4eHUYeCKU IKCIIEPUMEHT, JJa00OpaTOpHbIE paOOThI, TPAKTUKYM»).

O0o0maroniee NOBTOpeHUE.

OO6oOuieHne W cUCTeMaTH3alMs  CoJIepKaHMs — pas3zieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CIEIMANBHON TEOpPUM OTHOCUTENbHOCTH», «KBaHTOBas Qu3nka», «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAUYCHUE OMNHUCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTENIBHOM U MMPOTHOCTHYECKON (DYHKIMIA (pr3nuecKor TeOpHH, poib GU3NIECKON TeOpUr
B ()OPMUPOBAHUU TMPEACTABICHUN O QU3NYECKON KapTHHE MHPA, MECTO (U3UUYECKON KAPTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C YIETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmnsvie nOHAMUA,CBA3ZAHHBIE C UYUEHUEM MEN 0006 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
IKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICIh, H3MEPEHHE, TTOTPEITHOCTH U3MEPEHUH, H3MEPUTETHHBIC
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHI. Tpuronomerpuueckue (yHKIHUU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTC€HC, OCHOBHOC TPHTOHOMETPHYECKOE TOXKICCTBO. BEKTOpHI W WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIeMEHTAPHBIX (DYHKIIHU.
[Tpu3naku no100us TPEYroIbHUKOB, ONPEIeICHHE TUIOMIAIN IUIOCKUX PUTyp U 00bEMa Te.

buonozua: >nektpudeckue SBICHHUS B KUBOHM MpUpojJe, KoyeOaTelbHbIE IBHKEHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKHUE  PUCKA  TPU  TPOU3BOACTBE  AJICKTPOIHEPIHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpeabl, YIbTPa3BYKOBas JAHATHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAINIMYEcKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIHN3.

T'eozpaghus: MarHuTHBIC TIOTIOCA 3E€MIIH, 3aJI6)KW MAarHUTHBIX pyJ, (oTochEMKa 3eMHON
MOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHEHNE MTOCTOSHHBIX MarHUTOB, AJIEKTPOMATrHUTOB, NEKTPOABUTATEND
Sxobm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIIMOHHAS TIeYb, JIMHHUH D3JIEKTpoIiepenad,
QJIGKTPOJIBUTATENIb, pPajiap, pPaTUONPUEMHUK, TEIIEBU30p, aHTeHHa, Teinedon, CBY-meus,
yIbTPa3ByKOBasi JMArHOCTUKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJOKOHHAs OMNTHKA,
conHevHas Oarapesi, CIyTHUKOBbIE MPUEMHUKH, SIEPHAsI JHEPTeTUKA U HKOJIOTMUECKUE aCTIeKThI
€€ pa3BUTHSL.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro mpeamera «Du3nkay ITOJKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3ULKMEH JIMYHOCTH, CHCTEMOH LIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUM, COOTBETCTBYIOIMX TPATULMOHHBIM ILIEHHOCTSAM POCCHHCKOrO  OOIIEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEILHON JESITEIHbHOCTH, B TOM YUCIIE B YACTH:

rpa’KIaHCKOTOBOCIIUTAHMS:

e CchOPMHUPOBAHHOCTD TPAXKIAHCKOW MO3MLIMU OOYYaloOImerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOIro 00I1IeCTBa;

® [PUHATHE TPAAUIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTHUYECKUX U JEMOKPATUIECKUX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO NESTEIHHOCTh B MHTEPECaxX I'PaKJaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

e yMEHHE B3aWMOJICHCTBOBATh C COIUAIBLHBIMH WHCTHTYTaMH B COOTBETCTBHU C HX
(GYHKLIUSAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K F'YMaHUTapHOH U BOJIOHTEPCKOI J1eSTETLHOCTH.

NATPHOTHYECKOTOBOCIIUTAHMSA

e c(hOpMHUPOBAHHOCTb POCCUMCKOMN IPakAaHCKOM NIACHTUYHOCTH, TATPUOTU3MA;

® [[EHHOCTHOE OTHOIIEHHE K TrOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKEHHUSIM POCCHICKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOTOBOCITUTAHMUSA:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOT'O TIOBEJICHHUS;

e CHoCOOHOCTh OIIGHMBaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OpPUEHTHPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JIESITETbHOCTH YYEHOTO;)

® 0CO3HaHME JMYHOIO BKJA/a B IOCTPOEHUE YCTOHUNBOTO Oy IyIIero.

ICTETHYECKOTOBOCTTUTAHMA:

® OCTETHYECKOE OTHOIICHWE K MHUpY, BKJIIOYash ACTETUKY HAaydHOTO TBOpPYECTBa,

puCyIIero Gpusnvyeckon HayKe.
TPYAOBOTOBOCIIUTAHMS

® UHTEpeC K pa3uyHbIM cdepam MpodhecCHOHAIBHOW IeSTeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3MKOM U TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBII BBIOOp Oyay1eit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOPA30BaHUIO B OOJIACTH (U3UKU
Ha MPOTSKEHUH BCEH )KU3HU.

IKOJIOTHYEeCKOTOBOCTIMTAHUS:

e c(hOPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbl, OCO3HAHHE IJIO0ATBHOTO XapakTepa
9KOJIOTHYECKUX MPoOIIeMm;

® IUIAHMPOBAHME U OCYIIECTBIECHUE JNEHCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE 3HAHUS
1eJel YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH HKOJIOTMYECKOM HAMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 10 (PU3HKeE.

HEHHOCTUHAYYHOTI'OIIO3HAHUA :

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW JAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUYCHUS
(GU3UKKM  OCYIIECTBIIATH  IMPOEKTHYIO M  HMCCIEIOBATENBbCKYIO  JIESTENBHOCTh
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3zoBblesiornueckue1eicTBUA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh U AKTyaIH3UPOBATH MPOOJIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

OIPENENATh eI AESITEIBHOCTH, 33/1aBaTh IIAPAMETPBI U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (U3HYECKHUX
SABJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHUS NTpoOJeMbl C y4ETOM aHauM3a HMEIOIIUXCS
MaTepHaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JACSATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OLICHUBATb PUCKHU ITOCIECACTBUM NEATEIBHOCTH;

KOOPJAWHUPOBATh W BBINOTHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3zoBbiencciaenoBarebCKHEACHCTBUA:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U METOAaMH (HU3HUECKOi
HaYKU;

BJIQJIeTh HAaBBIKAMHU Y4YEOHO-MCCIIEOBATEIbCKOM W TMPOEKTHON JEeATENbHOCTH B
obnmactu (pU3UKU, CHOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOHUCKY
METOJIOB pEeHICHUS 3a7a4 (PU3NISCKOT0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOHOB ITO3HAHN,

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIINH,
peoOpa3oBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAlUSIX, B TOM YUCIE TPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJIEICTBEHHBIE CBSI3W M aKTyallU3UpOBaTh 3aJady, BBIJIBUTaTh
runore’y e€ pelleHus, HaxOAuTh apryMeHTHl JUIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]IaBaTh MApaMEeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJE pEIICHUS 3aJadyd pPe3yiabTaThl, KPUTHUUYECKU
OIICHHBATh X JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]a4i B 00pa30BaTENbHOMN JIEATEILHOCTH, B
TOM YHUCJIC TIPH U3YICHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HaHUS 10 (PU3HMKE B IPAKTHUUECKYIO 00IACTh KU3HEACITENIbHOCTH;
YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;



BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIrMHAJIbHBIC IMTOAXOAbI U PCIICHU A,
CTaBUTBb HpO6JICMI>I U 3aJia4u, JOIMYyCKAIHNEC AJIbTCPHATUBHBIC PCUICHUA.

PatGora ¢ undopmanmeii:

BIIQJICTh HABBIKAMHU TMONy4YeHHs wuHpopMammu (HU3HUECKOTO COICpKAHUS W3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITSIIBHO OCYIIECTBIATh IIOWCK, aHAJU3,
CHUCTEMATH3allMI0 W HWHTEPIpETaluio HH(GOpPMAIMK pa3udHbIX BHIO0B W (opMm
MPEICTABJICHHUS,

OIICHHBAThI0CTOBEPHOCTEUH(OPMAIINH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIICHUHM KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AIMOHHBIX 331ad C
coOmrofeHreM TpeOOBaHWUN APrOHOMUKHM, TEXHUKH O€30MacHOCTH, THUTHUECHBI,
pecypcocOepekeHusi, MPaBOBBIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJCPKAHUS B PA3IUYHBIX (dopmarax ¢ yd4ETom
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMmy
MIPEJICTABICHUS U BU3YATH3AIHH.

KOMMyHHKaTI/IBHI)IeyHI/IBepCaJILHbIey‘leﬁﬂbIeIleﬁCTBl/lﬂ:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JEATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;
Pa3BEPHYTO U JIOTUYHO M3J1aratb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYAIbHON pabOTHI,
BbIOUpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUHN C yUETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHBA,

MPUHUMATh LIEJIM COBMECTHOM JESATENbHOCTH, OPraHU30BbIBaTH M KOOPAMHUPOBATH
JNeHCTBUS MO €€ JOCTH)KEHUIO: COCTAaBIISTH IUJIaH JEUCTBUM, paclpeneisTh poJid C
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJa M KaXJIOT0 yYyaCTHHMKAa KOMAaHIbl B OOLIUI
pe3ysbTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJEU C MO3UIMH HOBU3HBI, OPUTMHAIIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETUYECKOE IOBEACHHME B PA3IUYHBIX CUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIE yUeOHbIe IeiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISAThH MO3HABATEIBHYIO JIEATEIHHOCTh B 001acTu (pU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUs] PACUETHBIX U KAUYECTBEHHBIX 3aJ]1a4, IUIaH
BBITIOJTHEHHS MPAKTHYECKON pabOTHl C YIETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNI;

JIaBaThOIEHKYHOBBIMCUTYALIUSIM;

pacIMpsATh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATHIIPHUOOPETEHHBINOTIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIAMIMHA B 00IacTu (U3UKH,
MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIL, 3MOLIUOHAJIbHBIHUHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B ACATEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU ISl OLIEHKH CUTYaIH, BEIOOpa BEPHOI'O PELICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB NEATEIbHOCTH;
NpUHUMATD ce0sl, TOHMUMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JEATEIBHOCTH;
IPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI I1O (I)I/ISI/IKG JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUICHCTBYCTCS 3MOI_[I/IOH8.J'IBHBII71
HHTCIICKT, npez[nonarafomnﬁ C(i)OpMI/IpOBaHHOCTBI

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBLHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUsS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBHOU cdephl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONMIETO  CAMOKOHTPOJIb,  yYMEHHE  IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThCA K
SMOIMOHAIBHBIM U3MEHEHHUSM H MPOSIBISTh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
OINITUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH, NCXO/ISl M3 CBOUX BO3MOXKHOCTEIH;
OMITATUH, BKIIOYAIOMIEH COCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €r0 MpPHU OCYIIECTBIEHUH OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;

COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAaUBAaTh OTHOIIEHUS C
JIPYTUMH JTIOABMH, 3200THTHCS, TIPOSIBIISATH HHTEPEC U Pa3peIaTh KOH(DIUKTHL.

I[TPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenust B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHHI:

NOHUMATh pPOJb (PU3UKK B DKOHOMUYECKOW, TEXHOJOTUYECKOM, HKOJIOTUYECKOM,
COLIMATILHOW M ATHYECKOM cdepax AesITeNbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM Hay4HOU KapTHUHE MUpa, 3HAUEHUE ONHCATENbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENIBHOW M MPOTHOCTUYECKON (yHKIMHA (u3nueckoit
TEOPUU — MEXAaHUKU, MOJIEKYJSIPHOM (U3MKH M TEPMOJUHAMHUKHU, POJIb (PU3NYECKON
Teopuu B GOPMUPOBAHUHU MPENICTABICHUN O PU3NUECKON KapTHHE MUPA;

pa3iauyaTh YCIOBUS NPUMEHHMOCTH Mojened (U3MUeckux Teln U IPOILEcCOB
(siBJIeHUI): MHEpLMATIbHAS CUCTeMa OTCUETa, a0COJIIOTHO TBEPIOE TEJI0, MaTepUaIbHAS
TOYKa, PaBHOYCKOPEHHOE JBWXXEHHME, CBOOOJHOE majeHue, abCOMIOTHO ympyras
nedopmanusi, abCONMIOTHO YNPYroe u abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENIU



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOTO) Teia, UACATbHBIM ra3, TOUEYHBIN
3apsill, OAHOPOJHOE NIEKTPUUECKOE I10JIE;

pa3iauyath ycioBUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBHUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI Xapakrep (YHIAMEHTAIbHBIX 3aKOHOB W OTPaHUYCHHOCTh
UCIIO0JIb30BAaHNS YAaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSCHATH MEXAHMYECKHUE TIPOIECChl U SIBJICHHS, HCIOIB3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHbBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOIo
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOIO JABIKEHHUS, MpeoOpa3oBaHUs
lanunes nans  CKOPOCTH M TMEepeMelleHus, 3akoHbl HblOTOHA, MPUHIUI
OTHOCUTENbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSITOTEHHUsS, 3aKOHBI COXPAHCHHS
UMIyJbCA M MEXaHWYECKOW SHEpruu, CBsA3b paboOThl CHJIBI C H3MEHEHUEM
MEXaHMYECKOM DSHEpPruM, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMpPH ITOM
UCIIOJIB30BaTh ~ MaT€MAaTHYECKOE  BBIPAKECHHME  3aKOHOB,  YKa3blBaTb  YCIOBUSA
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHmii ['anmies,, BTOPOro U TPEThEro
3aK0HOB HbIOTOHA, 3aKOHOB COXpAHEHHUs UMITYJIbCA U MEXAHUUYECKOW YHEPruu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl M SBIICHUS, HCIOIb3Ys] OCHOBHBIE
nonoxkeHuss MKT u 3akoHBI MOJIEKYISIpHOM (U3MKM U TEPMOAMHAMHUKHU (CBS3b
JIaBJICHUS UJICAIBHOTO ra3a Co CPEAHEN KUHETUYECKON SHEPrue TeIIOBOrO ABUKECHUS
M KOHLEHTpauued €ero MOJIeKYJ, CBsA3b TEMIIEpAaTypbl BELIECTBA CO CpeaHEH
KMHETUYECKOM DJHEprued TEeIJIOBOTO JBUXKEHUS €ro 4YacTHll, CBfA3b JaBJIEHUS
UJeaNbHOrO Ta3a C KOHUEHTpauued MOJEKYJI M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHMS
SHEPruy B TEIUIOBBIX Ipolleccax), IpPU OSTOM HCIOJIb30BATh MaTEeMaTHYECKOe
BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUSl NPUMEHMMOCTH ypaBHEHUs MeHpeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, KCIONb3yS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS DIIEKTPHUIECKOTO 3apsija,
3akoH  KynoHa, DNOTEHIMANBHOCTh  AJIEKTPOCTATUYECKOIO  TOJA,  MPHUHIMNI
CYMEPIIO3UIUHN DJIEKTPUUECKHUX TIOJIEH, MPU ITOM YKa3bIBasi YCJIOBHSI MPUMEHHUMOCTH
3akoHa KynoHa, a TakXe NpakTUYEeCKHM BaXKHbIE COOTHOIIECHMS: 3aKOHbl Oma A
y4acTKa LEeNu U AJi1 3aMKHYTOM 3JIEKTpUUECKOU 11enH, 3aKoH J[xoynsa—JIenua, npaBuia
Kupxroda, 3akonsr dapazes s 371€KTpoin3a);

OMHCHIBATh (DU3MUECKHE MPOLIECCHl U SBJICHHS, UCTIOIb3Ys BEIHUMHBI: TIEpEeMEIICHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TE€J, CHJIa, MOMEHT CHJIBI, 1aBJICHHE,
MOTEHIIMAIbHAs SHEPrusi, KWHETHYeCKas HHEpPrusi, MexXaHudeckas HSHeprus, padora
CUJIbl, LEHTPOCTPEMUTENBHOE YCKOPEHHE, CHUJIa TSKECTH, CHUJla YIPYTrOCTH, CHIIA
TPEHHUsI, MOIITHOCTh, YJHEPTHsI B3aUMOICUCTBHUSA Tena ¢ 3eMiIEi BOMU3H €€ MOBEPXHOCTH,
SHEPrHsl yHpyroil aepopManuy TPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
Temmeparypa Tena, paboTra B TEpMOJMHAMUKE, BHYTPEHHSS OSHEPrus HJI€aNIbHOIO
OJIHOATOMHOTOTa3a, paboTa WAEaTbHOTO Ta3a, OTHOCUTENbHAs BIAXKHOCTH BO3/AyXa,
KIIJI wmneanbHOro TEMJIOBOTO JIBUraTeisl; JJIEKTPUUECKOE TI0Jie, HANpPsKEHHOCTH
3JIEKTPUYECKOTO ITOJISI, HANMPSKEHHOCTh IOJISI TOYEYHOI'O 3apsia WIH 3apsKEHHOIO
niapa B BaKyyMe€ U B JUAJIEKTPHUKE, MMOTEHIUAN 3JEKTPOCTATHYECKOrO MOJIsA, Pa3HOCTh
MOTEHIIMAIOB, 3JIEKTPOABUKYILAs CHUJIA, CUJIAa TOKA, HAIpsSKEHUE, MOIIHOCTh TOKa,
ANIEKTpUUECKasi EMKOCTh IJIOCKOTO KOHIEHCATOpa, COMPOTHBJICHUE Y4YacTKa LIETH C



MOCJIEIOBATEAbHBIM M MApaJjuleJIbHBIM  COEAMHEHUEM  PE3UCTOPOB,  DHEPrus
AJIIEKTPUUECKOTO OJII KOHJIEHCATOPa,

OOBSACHATH OCOOCHHOCTHM MpPOTEKaHUs (U3MYECKUX  SBJICHUM: MEXaHUYEeCKOoe
JIBIDKEHHUE, TEIJIOBOE JBMIXKEHHWE YacTHI[ BEIIECTBa, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tuddy3us, ucrapeHue, KUMeHHe U KOHIEHCAIus, TIaBlICHUE
W KpUCTAUIM3alMs, HAMNPAaBICHHOCTh  TEIUIONEpPEAAauu,  JJIEKTpHU3alus  Ted,
SKBUIIOTCHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPsXKEHHOTO MTPOBOJIHUKA;

IIPOBOJUTH HCCIIEJOBAHHE 3aBUCHUMOCTH OIHOW (DPU3UYECKON BETUUMHBI OT JIPYrou C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATH YCTAHOBKY,
(dbuKCUpOBAaTh PE3YyIbTATHI MOJYYCHHON 3aBUCHUMOCTH (DH3UYECKUX BEIMYUH B BHJE
rpadukoB ¢ y4€TOM aOCONIOTHBIX MOTPEIIHOCTeH HM3MEPEHUM, AeNaTh BBIBOJBI IO
pe3ynbTaTaM UCCIIEI0BAHMS;

IPOBOANTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MPU 3TOM BBIOHpATH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLECHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEITHOCTH MPSAMBIX ¥ KOCBEHHBIX U3MEPECHHUI;

MPOBOJIUTh  OMBITBI IO MPOBEPKE MNPEIJIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  cOOHUpaTh  JIKCIEPUMEHTAJIbHYI0  YCTaHOBKY,  aHaJIU3UpPOBATH
MOJIyYEHHBIE PE3YbTAThl U JEJIATh BBIBOJI O CTATYCE NPEAJI0KEHHONU TMIIOTE3BI;
cobmo1aTh mpaBmiia 0€30MacHOr0 TPyAa MpPU MPOBEACHUU HCCIEAOBAaHUN B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-MCCIEN0BATENbCKOW U MPOEKTHOM
JESTENIbHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOHCTB U J1aOOPATOPHOTO
000pyI0BaHNs;

pemate pacy€THbIE 3a/laydl C SBHO 3aJlaHHOM W HESIBHO 3aJaHHOW (PU3NYECKOM
MOJICTIbIO: HAa OCHOBAaHWM aHAJM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (hHM3HUECKON
MOJIeNI, OTBeyalomeld TpeOOBaHMSAM 3aJadd, TNPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTyJnaThl (U3UYECKUX TEOPUH TMPH  HCIOIB30BAHUU
MaTE€MaTUYeCKUX METOJIOB pEHIeHUs 3a4ad, MPOBOAUTH pacdy€Tbl Ha OCHOBAHUU
MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh PE3YJIbTaThl M KOPPEKTHPOBATH METOJbI
penieHus ¢ yuéToM MOJYYCHHBIX PE3yJIbTaTOB;

pemaTh KaueCTBEHHBIC 3a/1auH, TPeOyIomne NPUMEHEHHUST 3HAHUW U3 Pa3HBIX Pa3/eioB
Kypca GU3MKH, a TaK)Ke€ WHTErpalli 3HAHWUW M3 APYTHX MPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO LIEMOYKY PACCYXKICHHM C ONMOpoM Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHHUS,

HCIIONIb30BaTh TEOPETUUECKHE 3HAHUS ISl OOBSICHEHUS! OCHOBHBIX MPUHIIUIIOB pabOThHI
HU3MEPUTEIIBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;
MPUBOIUTH MPUMEPHI BKIIaa POCCUUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAayKd, B OOBSICHEHHWE TIPOILIECCOB OKPYXKAIOIIET0 MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHAJTM3UpPOBAaTh W  OILCGHUBATh TOCIEACTBUSA OBITOBOM W  TPOU3BOJCTBEHHOM
NEATETLHOCTH YEJIOBEKAa, CBS3aHHOM C (U3MYECKUMHU TMPOIECCaMH, C TO3UINH
9KOJIOTUYECKOU 0e301MacHOCTH, MPEACTABICHUI 0 panroHaIbHOM
MPUPOJONOIB30BAHNM, @ TAKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUUW HAyKd U
TEXHOJIOTHH JIJIs1 JATbHEUIIIETO pa3BUTHS YEIOBEUYECKOTO OOIIECTBA;

MPUMEHSTh Pa3UYHbIE CTIOCOOBI paboThI ¢ MHPOopMaIueil GU3MIECKOTO COMEPKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(GOPMAIIMOHHBIX  TEXHOJOTHUH, TIPH  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  HMH()OPMALMOHHBIE  TEXHOJOTHMH  JUISL  TIOHMCKa,
nepepadOTKU M TPeAbsABICHUA Y4YeOHOW M HAYYHO-TIOMYJISApHOH HHG(OpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalul WH(POPMALUU, MOJYyYCHHOH W3 pPazIHMYHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYYaeMyl0 HHPOPMAIHIO U OLICHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK M HAa OCHOBE aHAIM3a
HCTOYHHKA UH(POPMALINY;

NPOSIBIIAITh  OPraHU3allMOHHBIE ¥ TI03HABATENIFHBIC YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHNs] HOBBIX 3HAHUM B TPOILECCE BBHINOJIHEHUS TPOEKTHBIX W Y4eOHO-
HCCIIEJ0BATEIbCKUX paloT;

paboTaTh B TpyIIe C WCHOJIHEHHWEM pPa3IMYHBIX COLHUAIBHBIX POJIeH, IIIaHHPOBATH
paboTy Tpymnmbl, pPAHOHAIBHO pPACHPENENATh JACATEIBHOCTh B HECTaHAAPTHBIX
CUTYaIUsIX, 3JIeKBaTHO OLIEHUBATH BKJIAJl KAXKIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OpPOSIBIIAITH  MOTHMBalMI0O K  Oyaymied mpodeccHoHanbHOW — JIESTENbHOCTH — I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHIIS.

K xonny oOyuenust BI1 knacce npeIMETHbIE Pe3ylbTaThl Ha YriyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y O0YUAIOIIUXCS YMEHHUI:

MOHUMATh pPOJb (U3UKKM B HKOHOMUYECKOW, TEXHOJIOTHMYECKOH, COIHUAIbHON U
STUYECKOU cdepax HesTeNbHOCTH YENOBEKa, POJb M MECTO (DM3HKU B COBPEMEHHOM
Hay4YyHOW KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKON 1€ATEIHHOCTH YEJI0BEKA U
JAIbHEWIIEM  HAyYyHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHUE  ONHUCATEJbHOM,
CUCTEeMATU3UPYIOIIEH, OOBSCHUTENBHON U MPOrHOCTHYECKON (GYHKIMHI (u3nueckoin
TEOPUH — HJIEKTPOJMHAMUKH, CHEUUATBHOM TEOPHUH OTHOCUTEIBHOCTHU, KBAaHTOBOU
¢u3ukyu, ponb GU3NUECKol Teopud B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MeCTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUN O IPUPOJIE;

pa3nuyarth YCIIOBUS IMPUMEHUMOCTH MoOjeNe (U3NYEeCKuX Tel U IPOLECCOB
(ABNEHMI): ONHOPOJHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KoJIeOaHUs, MaTeMaTHUeCKUl MAasTHUK, HICAIbHBIH MpPYKUHHBINA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UACANBbHBIN KoeOaTeNbHbII KOHTYp, TOHKAs JIMH3A,
MojieJIel aTomMa, aTOMHOT'O Si/Jpa U KBAaHTOBOM MOJIETIN CBETA;

pasnuuath ycloBUsS (TpaHUIlBL, 00JIACTH) NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB,
MOHMMAaTh BCeoOUIMI XapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OIPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE TNPOLIECCHl U SIBJICHMS, HCIOJB3YS
OCHOBHBIE TIOJIOXKEHMS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELHUAIBHONW TEOpUU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AMIiepa, cuia
Jlopenna, 3aKOH 3JIEKTPOMArHUTHOW WHAYKUIMUH, mpaBuio Jlenma, cBszp DJ1C
CaMOMHJIYKIMU B DJIEMEHTE 3JIEKTPUUECKOM LIENHU CO CKOPOCTBIO M3MEHEHUS CHJIbI
TOKA, MOCTYJIaThl CIIELHAIBHON TEOPUN OTHOCUTEIBHOCTH DWHINTENHA);
aHAJTU3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIOIb3Ys IMOJI0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHe JiHIITeiHa a1 QoTodddexra, mepBblii U BTOPOH
nmocTynaTel bopa, mpuHIMIT COOTHOIIEHHs HeonpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpaHEHHUs 3aps/I0BOTO M MacCOBOTO YMCEN M SHEPrUU B AJIEPHBIX PEAKLHUAX, 3aKOH
PalMOaKTUBHOTO pacraja);



OMHCHIBATh (PU3UYECKHE MPOIIECCHI U SIBICHUS, UCIIOJIb3Ys BEIHUMNHBI: HAPSHKEHHOCTD
JJEKTPUYECKOTO  TOJIA, NOTEHIHUANI  3JEKTPOCTATHUYECKOro  IOJs,  Pa3sHOCTh
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIUS MArHUTHOTO TMOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, 3JIEKTPOIBMXKYIAs CHJIA CAMOUHIYKIIHH,
SHEPIvsi MarHUTHOTO MOJISI TPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJIbC, ITOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YAaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCJIO U 3apsi]l Apa, SHEPTUSI CBS3H SIAPA;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, pe30HAHC, HHTep(epeHIus BOIH, TUGPaKIUs, TUCIEPCUs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoTodnekTpudeckuit apdekrt (dhororddekr), anbda-
u Oera-pacmaabl  sijep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

ONpEeNEeNATh HalPaBJICHUE WHIYKIUU MAarHUTHOTO MOJIs MPOBOJHHUKA C TOKOM, CHUJIBI
Awmmnepa u cunel JlopeHia;

CTpOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €T0 XapaKTEPUCTHUKH;

MIPUMEHATH OCHOBOIIOJIATAIOLIME ACTPOHOMHYECKHUE IMOHATUA, TEOPUH U 3aKOHBI IS
aHaiam3a U OOBsICHEHUsA (HUIUYECKUX TMPOIIECCOB, MPOUCXOIANINX B 3BE3TAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYECKOW Cpele; HBIKEHUS HEOECHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIh30BAHUEM
MPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH Pe3yIbTaTh
MOJIyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYUH B BHAE TpaduKOB C Y4ETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEN M3MEpPEeHuM, JielaTh BBIBOJBI 10  pe3yjbTaTaM
UCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIWYWH, IMPU DTOM BBIOUPATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OILEHUBATh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYSHHBIC PE3YIIbTAThI U JIENaTh BBIBOJI O CTATyCe MPEII0KEHHOU TUTIOTE3bI;
ONUCHIBATh METO/IbI MIOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOmrofarh mpaBuia 0e30macHOro TpyJda MpU MPOBEIESHUU HUCCIEIOBAHMN B paMKax
y4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEeOBATENbCKOW U MPOEKTHOM
JESATETbHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB W JaOOPATOPHOTO
000pyI0BaHNS;

pemaTth pacu€THBIE 3aJa4ud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (DU3HUYECKOM
MOJIeTIbIO: HAa OCHOBAaHUM aHalIM3a YCIOBHS BHIOMpaTh (PU3MUECKHE MOJEINH,
OTBEUaIoIIUe TPEOOBAHUAM 3a/1a4H, IPUMEHSATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUH TMPU HCIIOJH30BAHUM MATEMATHYECKHUX METOJIOB
pemieHusl 3ajad, MPOBOJAWTH pPAcu€Thl Ha OCHOBAaHMM WMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yAbTAaTbl M KOPPEKTUPOBATh METOJbl PEMICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

penaTh KaueCTBeHHBIC 3a71a4M, TPeOyIone MPUMEHEHHS 3HAHUHN W3 Pa3HbIX Pa3eiioB
Kypca (M3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



HAay4YHOI'O IMKJIA: BBICTPAWBATH JIOTMYECKYIO LIEMOYKY PACCYKICHHM C ONOpOM Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pr3HUYeCKHe SBICHHUS;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHIUIIOB pabOThHI
U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOHUCTB U TEXHOJIOTHUECKUX MPOIECCOB;
NPUBOANUTH PUMEPHI BKJIA/1a POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

QHAIN3UPOBAaTh U  OLEHUBATh IIOCJIEJACTBUS OBITOBOM U  NPOU3BOACTBEHHOMN
NESTEIbHOCTH 4eJOBeKa, CBSI3aHHOW ¢ (PU3MUECKHMMM TMpoleccaMu, C TO3HIMMA
3KOJIOTUYECKON 0e30MacHOCTH, IIPEICTABICHUM 0 panroHaIbHOM
[IPUPOJIONOIb30BAHUH, a TAaKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHKEHUN HAYKU H
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO pa3BUTHS YEITOBEYECKOTO OOIIECTBa;

NPUMEHSTH pa3InyHble CIIOCOO0BI paboThI ¢ HH(popMaIHen (HU3NIECKOTO COACPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TMpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OPMAIIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepadoOTKi W TPEAbSBICHUA YYEOHOW M HAyYHO-TIOMYJISAPHOH HH(OpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETalud WHGPOPMALNHU, MOJYYSCHHOH W3 pPasIUIHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJIy4aeMyro HH(pOpMALIMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMM, TaK W HAa OCHOBE aHajau3a
MCTOYHUKA UH(OpMaLUY;

NPOSIBJIAT OpPraHU3allMOHHBIE M [IO3HABATEIbHBIE YMEHHUS CaMOCTOSITEIIBHOTO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
HCCIIE0BATEIbCKUX padoT;

paboTaTh B IpYIIE C HUCIOJHEHUEM Pa3IMYHbIX COIMAIBHBIX DPOJIEH, IUIAHUPOBATH
paboTy TIpynmbl, palUOHAIbHO PACHPENEATh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTyallUsX, aJlcKBaTHO OLICHWBATH BKJIAJ Ka)KJOTO M3 YYACTHUKOB I'PYIIIbI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH 110
CHENHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3/iejioB U TeEM
n/n NMPOrpaMMbl

KoanuecTBo 4acoB

Bcero

Pazgen 1.HAYUHBIM METO/I HIO3HAHWSA ITPUPOIbI

KoHTpoJibHbIE
padoTshI

IIpakTH4eckue
padoThbI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypchl

https://resh.edu.ru/for-

1.1 HayuHblii MeTO1 TO3HAHUS TPUPOIBI 6 unil
Htoro no pazneny 6
Pa3znen 2.MEXAHUKA
2.1 KunemaTtuka 10 | httD.S://reSh.edu.ru/for-
pupil
https: h.edu.ru/for-
22 Jlunamuka 10 ttD§ //resh.edu.ru/for
pupil
https: h.edu.ru/for-
23 Craruka TBEPJOTO Teja 5 1 ttD§ //resh.edu.ru/for
pupil
https: h.edu.ru/for-
24 3aKOHBI COXPAHEHUS] B MEXaHUKE 10 1 D§ //resh.edu.ru/for
pupil
Hroro no pazgeny 35

Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPHUH

3.2 Tepmonunamuka. TeruioBbie MaITHBI

15

20

https://resh.edu.ru/for-
pupil
https://resh.edu.ru/for-
pupil
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ArperaTHble cocTosiHUS BelecTBa. da3oBbie

https://resh.edu.ru/for-

33 14 .
Iepexo/ibl pupil
Uroro no pazgeny 49
Paznen 4.9JIEKTPOJIUHAMUKA
https://resh.edu.ru/for-
4.1 DIJIEKTPUYECKOE TOJIe 24 D,S ST CAL IO
pupil
https://resh.edu.ru/for-
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 D,S ST CAL IO
pupil
https://resh.edu.ru/for-
4.3 Toku B pa3nu4HbIX cperax 6 .
pupil
Hroro no pazgeny 54
Paznen 5. OU3UUYECKUN IPAKTUKYM
https://resh.edu.ru/for-
5.1 Pu3nuecKuil IPaKTUKYM 16 16 D_S Fes0.CQUTUOT
pupil
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NMPorpamMmbl

Paznea 1.9JIEKTPOANMHAMUKA

KoanuecTBo 4acoB

Kontpoabusbie IIpakTuueckue

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

1.1 MaruurtHoe noJe

1.2 DJIEKTpOMAarHuTHask MHIYKIUS

Hroro no pazneny

Paznea 2. KOJIEBAHUSA 1 BOJIHBI

https://resh.edu.ru/for-
pupil
https://resh.edu.ru/for-
pupil

https://resh.edu.ru/for-

2.1 Mexanuueckue KonedaHus :
pupil
https://resh.edu.ru/for-
2.2 ONEeKTPOMarHUTHbHIE KOJIEOAHUS .
pupil
73 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE https://resh.edu.ru/for-

BOJIHBI

pupil

24 OnTtuka

Hroro no paszneny

https://resh.edu.ru/for-
pupil

Pasnea 3.0CHOBBI CIIELIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH

3.1 OcuoBel CTO

https://resh.edu.ru/for-
pupil

Uroro no pazgeny
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Pa3zgea 4. KBAHTOBASI ®PU3UKA

4.1 K o 15 https://resh.edu.ru/for-
. OPNYCKYJISIPHO-BOJTHOBOM JTyalnu3M il
4. Dy3nKa aToMA 5 http.s://resh.edu.ru/for-
pupil
43 ®du3nKa aTOMHOIO S1pa U HIEMEHTapHbBIX 5 https://resh.edu.ru/for-
' YaCTUIL pupil
Hroro no pazgeny 25

Paznen 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

https://resh.edu.ru/for-

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 il
Hroro no pazneny 12
Pazgen 6.DU3NYECKHUIN IPAKTUKYM
https://resh.edu.ru/for-
6.1 ®u3nYecKuil TPaKTUKYM 16 16 D,S FeSTL e IUOT
pupil
Hroro no paszneny 16
Paznen 7.0 BOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHne
71 MPEAMETHOT'O COJEPIKAHUS U OIbITA 15 https://resh.edu.ru/for-
) NeSITebHOCTH, TPUOOPETEHHOTO NPU pupil
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Uroro no pazgeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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