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COJEP)KAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. Hay4Hblil MeTO MO3HAHKUS NPUPOABI.

®uzuka — ¢pyHIaMeHTalbHasg Hayka O mpupojae. HaydHblii MeTOA MO3HAHUS U METOIbI
UCCIe0oBaHMs PU3NYECKUX SIBICHUM.

DKCTIEpUMEHT U TEOpHS B TpoIlecce MO3HAHUS MPUposl. HaOmroneHne u SKCIepuMeHT B
¢dusuke.

Crioco0Ob1 m3MepeHust PU3NYECKnX BEIMYWH (aHAJOTOBBIC U IU(POBBIE U3MEPUTEITHHBIE
puOOPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[MorpemHocTH U3MepeHuit GU3NIECKUX BETUINH (A0COTIOTHAS H OTHOCUTEIbHAS).

MopenupoBanue (HU3MYECKUX SBICHUH M MPOIECCOB (MaTepHalibHAs TOYKA, aOCOIOTHO
TBEPJI0E TEJI0, UACATbHAS KUIAKOCTh, HACATBHBIN Ta3, TOUCUHbIN 3apsn). [ unmoreza. dusnyeckuii
3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. DPu3nyecKkas Teopusl.

Pons u mecto ¢usuku B (popMHUpOBAaHMHM COBPEMEHHOW HAy4YHOH KapTUHBI MUpa, B
MPaKTUYECKOU JeATETLHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

N3mepenue cunbl TOKa M HANpPsDKEHUS B MM IMOCTOSHHOTO TOKa TPU TOMOIIH
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ nu(ppoBoil nabopaTopueit o ¢usuke. [Iprumepsl n3mMepeHus Gpu3maecKux
BEJIMYMH IIPU MTOMOILIY KOMITbIOTEPHBIX JaTYHUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe aBmkeHHe. OTHOCHUTENHHOCTh MEXaHHUYECKOTro mBmkeHus. Cucrema
oTcuéra.

[Ipsimas 1 oOpaTHas 3a7ja4 MEXaHUKH.

Panuyc-BekTop MarepualbHON TOYKH, €ro MPOEKIUU Ha OCH CHUCTEMBbl KOOpIUHAT.
Tpaexropus.

[Tepemenienne, CKOpOCTh (CpemHssE CKOPOCTb, MTHOBEHHAs CKOPOCTh) W YCKOPEHHUE
MaTepUaIbHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEeMbl KoopAuHAT. ClOoKEeHHE MepeMelleHui 1
CIIOKEHHE CKOPOCTEH.

PaBHOMEpHOE ¥  PaBHOYCKOPEHHOE TMPSMOJIWHEHHOE JABMKEHHE. 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IyTH MaTePUATBHON TOYKH OT BPEMEHH U UX TPaPUKH.

CBoOoaHoe mageHue. YCKOpeHHe CBOOOJHOTrO mMmajeHus. J[BmxeHue Tenna, OpOIeHHOTO
MOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJAMHAT, CKOPOCTH U YCKOPEHUSI MaTepUaIbHON TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBonunerinoe nBrxeHue. JIBUKEHUE MaTEPUATIbHOW TOYKH MO OKPY>KHOCTH. YTJIOBast
W JIMHEWHasi ckopocTh. [lepuon m yactora obpamienus. LleHTpocTpemuTenbHoe (HOpMaIbHOE),
KacaTelbHOE (TaHTeHIMAFHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHOMN TOUKH.

TexHu4yeckue yCTPOWCTBA M TEXHOJOTWYECKUE TIPOIECCH: CIUIOMETD, ABIKCHUE
CHApSIJIOB, IICTHEIC, MeCTepEHYATHIC U PEMEHHBIC TIepeaadn, CKOPOCTHBIC TU(THI.

Jemoncmpayuu.

Monenb cucTeMbl OTCUETa, HILTIOCTPAllis] KHHEMAaTHYECKUX XapaKTePUCTHUK JIBHXKEHUSI.

CriocoOsI uccIeI0OBaHUS IBIKEHUH.

Nnnroctparus mpeenbHOro nepexo/ia 1 i3MepeHrne MrHOBEHHOM CKOPOCTH.



[IpeobpazoBaHue ABMKEHHUI C HCTIOIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue ABMkeHUs Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.

Hamnpagnenue ckopocTH npu ABUKEHUU MO OKPYKHOCTH.

[IpeobpaszoBanue yrioBoi CKOPOCTH B PEyKTOPE.

CpaBHEHHE MyTeW, TPACKTOPUIL, CKOPOCTEW JBHKEHUS OJHOTO M TOTO YK€ Teja B pa3HbIX
CHUCTEMax OTCYETA.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomot, nPAKMUKYM.

N3yuyeHne HepaBHOMEPHOTO JBUKEHUS C LIEIbIO ONPEAEIEHUS] MTHOBEHHOU CKOPOCTH.

N3mepenne ycKOpeHHs TMpuU NOPSIMOJIMHEMHOM pPaBHOYCKOPEHHOM JBHMKEHUU 110
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUH.

WN3mepenne yckopeHuss CBOOOJHOrO mMajaeHUs (PEKOMEHJIOBAHO MCIIOJIb30BaHUE
1 poBoit 1ab0OpaTOpPHH ).

N3yuenne nBrxeHus tena, OpOIIEHHOT0 TOpU30HTaNBHO. [IpoBepka rumoTessl 0 MpsSMoit
IIPONOPLUOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO IOJETA U HAYAJIBHOM CKOPOCTBIO TEJA.

N3yuenue nuxkeHus Tea Mo OKPYKHOCTH C ITOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanne 3aBUCMMOCTH TepHoAa OOpaIIeHUs KOHUYECKOTO MAasTHHKA OT €ro
napameTpoB.

Tema 2. /lunamuxa.

IlepBeii  3axkoH  Hprorona.  HMuepuumanbHble  cucreMbl  orcuéra.  IIpuHinun
otHocuTenbHocTH ["anunes. HennepuuanbHble cucteMbl 0TCUYETa (OMpeiesieHue, IPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HproTOHA 117151 MaTEepUAIbHON TOYKH.

Tpernii 3akoH HbIOTOHA 17151 MaTEpPUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHOW MacCCHl.

Cuna T1spKkecTH. 3aBUCHMOCTh YCKOPEHMsSI CBOOOJHOTO TMaJieHUsI OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHI U OT Treorpaduueckoil mupoThl. JIBrkeHHe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. IlepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, 1BmxKyI1erocst ¢ yCKOpeHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpEHHS CKOJBXKEHHS M CUlIa TPEHUS IOKOS.
Koaddurment tpenus. Cuna conpoTUBIEHUS MpU ABMKCHUU TeNa B KUAKOCTU WM Tasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO JBUKECHHUS.

HNasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: MOAUIMIHUKH, JIBHKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habumroienne ABMKEHUS TNl B MHEPLMAIBHBIX U HEMHEPLUAIBHBIX CUCTEMAX OTCYETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne nByX LWJIMHAPOB WM INAPOB PA3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIBHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOJACHCTBYIOIIEH NPUIOKEHHBIX K TEIy CHJI C MPOU3BEJCHHUEM MAacChl
TeJa Ha €r0 YCKOPEHHUE B MHEPLUHUAIBHON CUCTEME OTCUETA.

PaBeHCTBO Cuil, BO3HUKAIOIIMX B PE3YIbTaTe B3AUMOJICHCTBUS TEIl.

HN3mepenne macce o B3auMOICUCTBHIO.

HesecomocTs.



Bec tena mpu yCKOpeHHOM NTOABEME U MTAICHUH.

LlenTpobexHble MEXaHU3MBI.

CpaBHEHHE CUII TPEHUS TIOKOS, KAUYEHHS U CKOJIbKECHHUS.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomot, nPAKMUKYM.

N3mepenue paBHOAECUCTBYIOLIEH CUII IPU ABM>KEHUU OpyCKa MO HAKJIOHHOM MJIOCKOCTH.

[IpoBepka rumore3bl O HE3aBHUCHUMOCTH BPEMEHU IBMKEHHsSI OpycKa IO HaKJIOHHOM
IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €0 MACCHI.

HccnenoBanue 3aBUCMMOCTH CWJI YNIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U PE3NHOBOM
oOpa3iie, OT uX AchopMaIiim.

N3yueHne NBMXKEHMS CHCTEMBI TE€Jl, CBSI3aHHBIX HUTBIO, NMEPEKMHYTOW 4epe3 JETKUi
OJI0K.

N3mepenue koaduiineHTa TpeHus Mo BEIMYUHE YTIIOBOTO KOd((dUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanme nBukeHuss Opycka 10 HAKJIOHHOM IIJIOCKOCTH C TEPEMEHHBIM
KOA((HUIIUEHTOM TPEHHUS.

N3yuenue nuxkeHMs rpy3a Ha Baldy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpOE Teno. [locTynarenbHOe U BpalaTeabHOE JABHKEHUE TBEPAOIO Tea.
MoMeHT cuiibl OTHOCUTENBHO OcU BpauieHus. I[lneuo cunbl. CnoxeHue cui, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TeEA.

YcroitunBoe, HEyCTOHYHBOE, O€3pa3INuHOE paBHOBECHE.

TexHrUueckue yCTpOWCTBA M TEXHOJOTHYECKHE MPOLECCH: KPOHLITEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Jemoncmpayuu.

VYcioBust paBHOBECHS.

Bunel paBHoBecus.

Yuenuueckuii sxcnepumenm, nadopamopnusie pabomul, npaKmuxym.

HccnenoBanue yciioBui paBHOBECHs TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoHcTpynpoBanye KpOHIITEHHOB U PACYET CUJT YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TEJa, UMEIOILIETO IUIOMIA/lb OMOPHI.

Tema 4. 3akonvl coOxpaneHusn 6 Mexanuxe.

NMmynbe MaTepuallbHOM TOUYKH, CUCTEMBI MaTepUalIbHBIX To4eK. LIeHTp Macc cucreMsl
MaTepHualbHbIX TOUEK. Teopema 0 IBHKEHHUH LIEHTpa Macc.

NMnynbec cuibl 1 M13MEHEHUE UMITYJIbCA TEJa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktnBHOE NBUKEHUE.

MoMeHT mnMIynabca MarepuanbHOM TOYkH. [IpencraBieHue O COXpaHEHMHM MOMEHTa
HMITYJIbCA B UEHTPAIBHBIX MOJISX.

PaGora cunbl Ha MajgoM U Ha KOHEYHOM mepemenieHuu. ['paduyeckoe mpencraBieHue
pabOThI CHITHIL.

MoniHOCTh CHIIBI.

Kunernueckas sHeprusi MaTepHalbHONW TOYKH. TeopemMa 00 M3MEHEHHH KMHETHYECKOM
SHEPIMM MAaTepUaIbHON TOUKH.

[loTenunanpHble U HENOTEHUUANbHbIE CUIIbl. [loTeHManbHas sHeprus. [loreHnuanbHas
SHEPTHUs YIpyro nehOopMHPOBAHHOW NPYKUHBL. [loTeHIMaNbHAs SHEPTHUsS Tela B OJHOPOIHOM



rpaBUTALMOHHOM moJie. [loTeHInanbHas YHEPTHs Tejla B TPABUTALIMOHHOM I10JIE€ OJJHOPOJIHOTO
nrapa (BHyTpH U BHe 11apa). Bropas kocMuueckas ckopocTb. TpeThst KocMuYecKas CKOPOCTb.

CBsi3b pabOTHl HEMOTEHUIUATBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOH PHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHHSI MEXAaHUYECKOU SHEPTrUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHynu s uaeanbHOM KHAKOCTH KaK CJEACTBHE 3aKOHA COXPaHEHMS
MEXaHUYECKON IHEPTHUH.

TexHruueckue ycTporWCTBAa U TEXHOJIOTUYECKUE MPOLIECCHI: JBHKEHUE PAKET, BOJOMET,
KONEP, MPYKUHHBIN MUCTOJIET, THPOCKOI, (PUTYPHOE KaTaHWE Ha KOHBKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITyJIbCa.

PeaktuBHOE NBUKEHUE.

N3mepenne MOIHOCTY CUIIBI.

W3menenue sHepruu Teja npu COBEPIICHUN PadOTHI.

B3aumHbIe nipeBpallleHUs] KUHETUYECKOW U MOTEHIMAIbHON JHEPruil NpH JEUCTBUM Ha
TEJIO CUJIBI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu Ipu CBOOOTHOM I1aJICHUH.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomot, NPAKMUKYM.

N3mepenune nmnyibca Teaa 1o TOPMO3HOMY Iy TH.

N3mepenue CUITbl TATH, CKOPOCTH MOJICITH ICKTPOMOOUIIS M MOIITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUSI UMITYJIbCA TeJIa C UMITYJIbCOM CHITBIL.

HccnenoBanue coxpaHeHUs: UMITYJIbCa P YIPYTOM B3aUMOJEHCTBHH.

N3mepeHne KnHeTUYECKOW SHEPTUH TeJla IO TOPMO3HOMY Iy TH.

CpaBHeHHUE H3MEHEHUS MMOTEHIIMAILHON SHEPTUU TIPYKUHBI C pa0OTOM CHUIIBI TPECHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS TPU ABMKCHUU TeJla 10 HAKIIOHHOW TUIOCKOCTH.

Pasznen 3. MoaekyasipHasi Qu3uKka ¥ TePMOAUHAMMKA.

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUlL.

OcHOBHbBIE TIONOXKEHHUSI MOIEKysipHO-KuHeTHnueckoi Teopuun (MKT), ux ombITHOE
obocHoBanue. [uddys3us. bpoyHoBckoe ABMkeHHE. XapaKTep ABIKEHUS U B3aUMOJCHUCTBUS
YacTHIl BemiecTBa. MoJenu CTpOCHHS Ta30B, KUAKOCTEH U TBEPABIX TE U OOBICHEHHE CBOWCTB
BEIIIECTBA HA OCHOBE OSTHUX Mojelei. Macca m pasmepsl Mosekyn (aromoB). KommuecTBo
Beuectra. [locTostHHas ABoraapo.

TenmoBoe paBHOBecue. TemmepaTypa u crocoObl €€ u3mepenus. lllkama temmepatyp
Ilenascus.

Mopenbp wuIeanpHOrO Ta3a B MOJIEKYJSIPHO-KMHETHYECKOM TEOPHM: YaCTHUIBI TIas3a
JBUKYTCSI XaOTUYECKH U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

I'a3oBbie 3akoHBI. YpaBHeHue MenneneeBa—Kuaneiipona. AOCOIIOTHAs TemIeparypa
(wkana temmneparyp KeneBuna). 3axon JlampToHa. M3omporeccsl B HIEaJbHOM Trase cC
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe npeacTaBieHUue H30MPOILIECCOB: N30TEpPMa,
u30Xopa, u3odapa.

CBsi3p MEXIy [JaBJICHHMEM U CpPEOHEN KUHETUYECKOM SHEprueil IMOCTyNaTelbHOIo
TEIJIOBOTO JIBIDKCHUSI MOJIEKYJI HACAIBHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-
KUHETUYECKOM TEOpUH UI€aTbHOTO ra3a).

Csi3p  aOCONIOTHOM  TemmepaTypbl TEPMOAMHAMHYECKOH CHCTEMBI CO CpeaHEei
KMHETUYECKON IHEPTUEN NTOCTYNIATEIBHOIO TEMIOBOTO JABHKEHUS €€ YaCTHLI.



TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: TEPMOMETP, OapomeTtp,
MOJIyYEHUE HAHOMATEPHUAIIOB.

Jemoncmpayuu.

Monenu 1BUXKEHUS YacTHL] BEILIECTBA.

Mogenb OpOyHOBCKOTO JIBHKECHHSI.

Buneoponuk ¢ 3anuceio peanbHOro OpOyHOBCKOTO JIBHIKEHUSI.

Huddys3us KuakocTei.

Mopens onbita IlTepHa.

[IpuTskeHne MOIEKyI.

Mopenu KpUCTAIUTMYECKUX PEIIETOK.

Habmronenue u riccnegoBanre N30MpPOIIECCOB.

Yuenuueckuii sxkcnepumenm, nadbopamopusie padomot, nPAKMUKYM.

HccnenoBanne mnporecca yCTaHOBJIEHMsI TEIJIOBOIO pPAaBHOBECHUSI IPHU TEIJIOOOMEHE
MEK]ly TOPSYEH M XOJIO0AHOU BOJOM.

N3yyenne wu30TEepMHUECKOTO Tpolecca (PEKOMEHIOBAHO HCMIOJIb30BaHUE HHU(PPOBOI
n1abopaTopun).

N3ydenune n30XopHOTO Mpouecca.

Nzyuenne nuzobapHoro npoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmonunamuueckass  (TZ[)  cucrema.  3amaHue  BHEIIHMX — YCJIOBUH  JUIst
TEPMOJIMHAMUYECKON  cucTeMbl. BHemHue ©  BHYTpeHHHE mapameTpbl. [lapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CPEJHUE 3HAUYECHMSI BEJIUYMH, ONMHCHIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM ypPOBHE.

Hyneoe Hayaso TEPMOJUHAMUKHU. CamMonpounsBosibHas penaxcanus
TEPMOJUHAMHYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mopens uaeanbHOro raza B TEPMOJMHAMHUKE — CHCTEMAa YPaBHEHUW: YypaBHEHHUE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE ISl BHYTPEHHEH >HEpPruu. Y CIOBHUS NPUMEHUMOCTH
ATOH MOJENN: HM3Kasg KOHLIEHTpalMs YacTUL, BBICOKHE TeMIEpaTypbl. BelpaxeHue ais
BHYTpPEHHE!N SHEPTUU OTHOATOMHOTO MJ1€aIbHOIO ra3a.

KBasucrarnueckue u HECTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHamuke. Boraucinenue paboTsl 1o rpaduky mpoiecca
Ha pV-nuarpamme.

Temnonepenaya kak crnoco0d H3MEHEHWs BHYTPEHHEH 3HEPruM TEPMOJIMHAMUYECKOU
cucTtembl 6e3 coBepieHus padboTsl. KoHBeKIus, TEMIONPOBOIHOCTD, H3TyUEHHE.

KonnuectBo Ttemnotsl. TemnoéMkocTh Tena. YaenbHas W MOJISIpHAS TEIJIOEMKOCTH
BEIlleCTBA. YpaBHeHHME Maiiepa. YaenpHas TeIiora cropanus tomusa. Pacu€r kommuecTtBa
TEIUIOTHI IIpH Teruionepenaye. [lonstue 06 anuadbaTHoM mporiecce.

[TepBrIii 3aK0H TepMoaUHAMUKH. BHYyTpeHH:s1 sHeprus. KomnuecTBo TemioTel U paboTa
KaK MEpbl U3MEHEHUSI BHYTPEHHEN SHEPTUU TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOIMHAMUKHU MJii DPABHOBECHBIX IIPOLECCOB: 4YEpPE3 3aaHHOE
PaBHOBECHOE COCTOSIHWE TEPMOJUHAMUYECKOW CHUCTEMBbl MPOXOAUT €IUHCTBEHHas aauadarta.
AOcoroTHas TeMIiepaTypa.

BTopoii 3aKk0H TepMOAMHAMUKH 11 HEPAaBHOBECHBIX MPOLECCOB: HEBO3MOXHO IMepeaaTh
TEIUIOTY OT Oojiee XOJNOMHOTO Tela K Oonee Harperomy O0e3 kommencanuu (Kmaysmyc).
HeoOpaTumocTs IpUpOIHBIX IPOLIECCOB.



[Tpuniune! aeiictBus TermnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIT. [{ukn Kapho.

DKOJIOTMYECKHUE aCMEKThl UCIOIb30BAHMS TEIUIOBBIX ABUTraTeneil. TemnoBoe 3arps3HeHue
OKPYXaIOIIEH CPEBL.

TexHuueckue yCcTpoiuCTBa U TEXHOJOTUUECKHUE MPOIECChI: XOJIOIUIBHUK, KOHIUIIMOHED,
IU3eIbHBIA U KapOIOpaTOpHBIM JBUTAaTeNW, MapoBas TypOMHA, MOJyYE€HHE CBEPXHUZKHUX
TEMIIEpaTyp, YTUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHUEM TEIUIOBOIO HAacoca,
YTUIN3AKUS OMOOPTaHUYECKOTO TOTUTUBA AJIsI BEIPAOOTKH «TETUIOBOW» U 3JIEKTPOIHEPTUH.

emoncmpayuu.

N3menenue Temmnepatypsl pU a1nadaTHuECKOM PaCIIMpPEHUH.

Bo3aymHoe orauso.

CpaBHEHUE yJENIbHBIX TEIUIOEMKOCTEH BEILIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEN SHEPTHH.

HccnenoBanue annabaTHOro mporecca.

KommnbrorepHbie MOJEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomot, nPAKMUKYM.

N3mepenue yienpHOM TEIIOEMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOro mporecca.

N3yueHue B3aMMOCBSI3U SHEPTUH MEXMOJIEKYJISIPHOTO B3aMMOJICUCTBUS U TEMIIEPATyPhl
KUIIEHUS )KUIKOCTEH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Pazoevie nepexoovl.

[TapooOpazoBanue u KoHAeHcanus. lcnmapeHue U KuIeHHe. YAenbHas TemioTa
napooOpa3zoBaHMUs.

Hacoiiiennsle 1 HeHachbllleHHbIE Mapbl. KadecTBeHHas 3aBUCUMOCTh IUIOTHOCTH U
JABJICHHUSI HACBIIICHHOTO Tapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00hEMa HACBHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JABJICHUS B JKUJKOCTH.

BrnaxHocTs Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIa)KHOCTb.

Teépnoe Ttemo. Kpucrammuueckue u amopduble Tena. AHH3OTPONUS CBOWCTB
KpuctasuioB. [InaBnenue u kpucramumsanus. Y aenbpHas TerioTa miasineHus. Cyonumanms.

Hedbopmaruu tBEpHOro Tena. Pactsokenne n cxkarue. Caur. Moayne FOnra. [lpenen
yOpyTux aedopmarmii.

TenoBoe pacimmpenne KUIKOCTe! U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE pacUIMpEHHE.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWM YaCTHUI[ BEIIECTBA KaK MPUYMHA TETUIOBOTO PACIIMPEHUS
Ten (Ha KAYeCTBEHHOM YPOBHE).

[Ipeo6paszoBanue sHEPTUH B (Pa30BBIX MEpEXoax.

YpaBHEeHHE TEIUIOBOTO OanaHca.

[ToBepxHOCcTHOE HaTsDKeHHE. Koad(hUIMEeHT MOBEPXHOCTHOTO HATsDKeHUs. KanmmuisipHeie
saBieHud. [{aBieHue moj MCKpUBIEHHON MTOBEPXHOCTHIO xkuakocTH. ®opmyna Jlannaca.

TexHuueckue YCTpONCTBA W TEXHOJOTMYECKHE MPOLECChl: JKHAKUE KPUCTAJLIbI,
COBPEMEHHBIE MaTePUATIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUH.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSKEHUSI.



OnbITHI ¢ MBUIBHBIMU IJIEHKAMHU.

CmauuBanue.

Kanunnsapueie sBieHus.

Monaenu HEHLIOTOHOBCKOH KUIKOCTH.

Crioco0Ob1 U3MEPEHHS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIUNIMYECKOTO BEILIECTBA.

Buner nedopmanmii.

Ha6mronenue manbix nedopMaiiuii.

Yuenuueckuii skcnepumenm, nadopamopusvie padomot, nPAKMUKYM.

N3ydeHune 3akOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEH.

N3mepenue yieiapHOM TeIOTh IJ1aBJIEHUs JIba.

N3ydeHne CBOMCTB HACBILICHHBIX [1ApPOB.

N3mepenue abCoOTHOM BIaKHOCTH BO3/yXa M OLIEHKA MacChl IapOB B TOMEILIEHUU.

N3mepenue koa¢duimerTa moBepXHOCTHOTO HATSIKCHHUS.

W3mepenune monyis FOHra.

HccnenoBanne 3aBUCUMOCTH JedopMalMd pPE3UHOBOTO 00pas3lia OT HPUIOKEHHOW K
HEMY CHJIBI.

Pa3nen 4. DaekTpoauHamMmuka.

Tema 1. Inexmpuueckoe noJe.

OnexTpuszanus Tell U €€ NpOosBICHUS. JNEKTpUYeCKui 3apsaa. [[Ba BUJa RJIEKTpUUYECKUX
3apsanoB. IIpOBOAHMKM, NMANEKTPUKH U MOJYIPOBOJHUKH. DJIEMEHTApPHBIA 3JIEKTPUUYECKUN
3apsAl. 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsja.

B3aunmopeiictBue 3apsnoB. Toueunsle 3apsaabl. 3akoH KynoHa.

Dnekrpuueckoe nose. Ero nefictBrue Ha 31€KTpUUYECKUe 3apsiibl.

Hanpsoxéanocts anekTpudeckoro nois. IlpoOubiii 3apsa. JIMHMKM HanpsHKEHHOCTH
AJIeKTpudecKoro nosyisg. OAHOPOHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATHYECKOTO MOJIs. Pa3HOCTh MOTEHIMAIOB M HAIPSKEHUE.
[loTeHnumanbHass  3Heprus  3apsga B JJIEKTPOCTAaTUYECKOM  TIOJIE. [ToTenuuman
AJIeKTpocTaTudeckoro mosst. CBs3b HANpsDKEHHOCTH IOJIE M Pa3sHOCTH MOTEHIHUAJIOB JJIs
AIIEKTPOCTATUYECKOTO MOJISI (KaK OJJHOPOJIHOTO, TaK U HEOJJHOPOJHOTO).

[TpuHIUTT Cyneprno3uIuy AJIEKTPUIECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apspkeHHON cdepsl. [lojge paBHOMEpPHO
3apspkeHHOro mo o0wséMy mapa. [lome paBHOMEpHO 3apsKEHHON OECKOHEYHOM ITOCKOCTH.
Kaptunsl nuHUN HanpsLKEHHOCTH 3TUX MOJIEH U DKBUIIOTEHIUAIIBHBIX IIOBEPXHOCTEM.

[IpoBOHMKY B 3IEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3apsI0B.

JIMpNNeKTpUKH B DJIEKTPOCTATUYECKOM Tmosie. [[uanekTpuueckas MNPOHUIAEMOCTh
BEILECTBA.

Kongencarop.  DnekTpo€MKOCTh  KOHJEHcCaTopa.  ODJEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopa.

[TapannensHoe  coeauHeHue  KoHueHcatopoB. lIlocienoBarenbHOe — COeAMHEHHE
KOH/ICHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHAEHCATOPA.

JIBrkeHne 3apsyKeHHON YacTHUIbI B OJHOPOJAHOM 3JIEKTPUYECKOM TOJIE.

TexHnueckue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLIECCHI: 3JEKTPOCKOI, AIEKTPOMETP,
AIIEKTPOCTATUUECKAs 3alUTa, 3a3eMJICHHE AIIEKTPONPUOOPOB, KOHAECHCATOPHI, TeHepaTop Bau e
I'paada.



Hemoncmpayuu.

YCTpolcTBO M NPUHIUIT JEUCTBUA SIIEKTPOMETpA.

DIEKTPUYECKOE MOJIE 3apSHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apsyKEHHBIX IJIACTHH.

Monens anekTpocraTuaeckoro reaeparopa (Ban ne ['paada).

[IpoBOHMKY B 3IEKTPUUECKOM TIOJIE.

DNeKTpocTaTU4ecKas 3allluTa.

Y CTpoUCTBO U JEHCTBHE KOHIEHCATOPA IOCTOSSHHON U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOIIAAu IUIACTHH,
pacCTOSHUSA MEKYy HUMH U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus AEKTPUUECKOro MOJIs 3apsyKEHHOT0 KOHJIEHCATopa.

3apsaka U pa3psaka KOHAEHCATOpa 4epe3 PeE3UCTop.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomot, nPAKMUKYM.

O1nieHKa cuJ1 B3aMMOJACHCTBHS 3apsSHKEHHBIX TEJI.

Habmronenue npeBpaliiieHus: JHEPTHH 3apsKEHHOTO KOHACHCATOpa B SHEPTUIO H3ITYYCHHUS
CBETOJINO/IA.

N3yuenue nporekaHus TOKa B ILETH, COEPKALIEH KOHIEHCATOP.

Pacripenenennie pa3HOCTH NOTEHUUANOB (HANpsDKEHUS) TMPH  IOCIEI0BATEILHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Illocmoannwlil 3n1eKmpuydecKuil mokx.

Cuna Toka. ITocTOsHHBIN TOK.

VYcnoBusi CylIECTBOBAHMS TOCTOSTHHOTO 3JIEKTPUYECKOrOo TOKa. VICTOYHMKHM TOKA.
Hampsoxkenne U u DJIC E.

3akon OMa 1 ydacTka LeMu.

DIIEKTpUYECKOE  CONPOTHUBJICHHE.  3aBUCUMOCTb  CONPOTUBIEHUS  OJHOPOIHOTO
MPOBOJHUKA OT €ro JJIMHBl M IUIOLIAU IONEPEYHOro CEYEHHs. YEIbHOE CONPOTUBIICHUE
BELIECTBA.

[locnenoBarenpHOE, MNapajulebHOE, CMEUIAHHOE COEIUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTpuiecKkux reneil. [Ipasmra Kupxroda.

Pabora anexrpuueckoro Toka. 3akoH Jxoyns—JIenna.

MOIIHOCTb 31EKTPUUYECKOT0 TOKA. TemIoBas MOLHOCTD, BbIIEIsIEMAs HA PE3UCTOPE.

OJIC u BHyTpeHHEE COINPOTHBJICHHE HMCTOYHUKA TOKa. 3akoH Owma s TOJHOMN
(3aMKHYTOI) 2JIEKTpUUECKOU 11er. MOIIHOCTh HCTOYHHMKA TOKa. KOpOoTKOE 3aMbIKaHue.

KonneHcaTop B ieny NOCTOSIHHOTO TOKA.

TexHudyeckue yCTpOHCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: aMIIEPMETP, BOJBTMETP,
peocTaT, CUETYUK IIEKTPUIECKON IHEPTUU.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAIPsHKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa OT HAIpsDKEHUS JUISL PE3UCTOpA, JIAMIIBI
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTb COIPOTHUBIICHUS LWJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAIA
MONEPEYHOI0 CEYEHUsI U MaTepHuana.

HccnenoBanne 3aBUCUMOCTM CHJIBI TOKa OT CONPOTHBIIEHHS MIPU IHOCTOSHHOM
HaNpPsHKEHUU.



[Ipsmoe usmepenne DJIC. KopoTkoe 3amblkaHHE TrajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKa
BHYTPEHHETO CONPOTHUBIICHUS.

CrniocoOsI coenHeHUs: UCTOYHUKOB Toka, DJIC GaTapeii.

HccnenoBanue pasHOCTH NOTEHIIMAIOB MEXAY MOJIFOCAMU UCTOUYHUKA TOKA OT CHJIbI TOKA
B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COpoOTUBIEHHS IPOBOJHUKOB.

WccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT HAIIPSDKEHUS JUISL JIaMIIbl HAaKaJIUBaHUS.

YBenuueHue mpejenia ui3MEpeHus aMnepMmeTpa (BOJIbTMETPA).

N3mepenune 3/IC 1 BHYTPEHHETO CONPOTUBIICHUSI HCTOYHUKA TOKA.

HccnenoBanne 3aBucumoct OJIC rajapbBaHMYECKOIO 3JIEMEHTa OT BpPEMEHU IIPH
KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pasHOCTH NOTEHIMAIOB MEXAY MOJIOCAMHA HCTOYHUKA TOKA OT CHJIBI TOKA
B LIETIN.

HccnenoBanue 3aBUCMMOCTH NIOJIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku ¢ paznuunplx cpeoax.

OnexTpuyeckas NIPOBOAMMOCTb pPAa3jIMYHBIX BEIIECTB. OJJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHUBIEHUS  METANIOB  OT  TEMIIEPATypHl.
CBepXIpoBOAUMOCTb.

DnexTpuueckuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

ITonmynpoBonHuku. CoOCTBEHHass W TNPUMECHas HPOBOJUMOCTb IOJYIPOBOJHHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHHKOBbIE TPHOOPHI.

DNEKTPUUECKUH TOK B BJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAs TUCCOLMALUA. DIEKTPOJIN3.
3axonbl Dapazest U1l IEKTPOIU3A.

OnekTpuueckuid TOK B razax. CaMOCTOSITENbHBIM M HECaAaMOCTOSITENIbHBIM pa3psia.
PaznuyHble TUITBI CAMOCTOATENBHOTO pa3psana. Momuus. [Inazma.

TexHnyeckue ycTpoWCTBa M IPAKTUYECKOE IPUMEHEHME: Ta30pas3psIHble JIaMIIbL,
AIIEKTPOHHO-JIyueBasi TpyOKa, MOIYHNPOBOJHUKOBBIE MPUOOPHI: AHOA, TPaH3UCTOP, (HOTOAMON,
CBETOJMOJ, TallbBaHWKa, paUHUPOBAHWE MEIH, BbIIUIABKA AJTIOMUHHS, DJEKTPOHHAs
MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTb COITPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI A5eKkTpoau3a Papazes.

HckpoBoii pa3psii 1 IpOBOAUMOCTB BO31yXa.

CpaBHEeHHUE IPOBOIMMOCTH METAJJIOB U ITOJIyIIPOBOJHHUKOB.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

Habmronenue snextpoinunsa.

N3mepenue 3apsiia OIHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEePUCTUKH AHO/IA.

Du3nyecKHuil NPaKTHKYM.

CriocoObl  u3MepeHHs (U3MYECKHX BEJIMYMH C HCIOJB30BAaHMEM aHAJOTOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JAaTYUKOBBIX CUCTEM. AOCOIOTHBIE U



OTHOCHTEIIbHBIC  TIOTPEIIHOCTH  HM3MEpeHHuid  ¢u3mdeckux BenwmuuH. OIEHKa TpaHwMIl
MOTPEIIHOCTE.

[IpoBeneHne KOCBEHHBIX W3MEPEHUH, WCCIENOBaHUI 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYMH, MPOBEpKa MPEAJIOKEHHBIX THIIOTe3 (BBIOOp M3 paboT, OMHMCAHHBIX B TEMATHUECKUX
pazzenax «Y4eHUUeCcKUid SKCIIEpUMEHT, 1a0opaTOpHbIe pabOThI, MPAKTUKYM»).

MexnpeamMeTrHblie CBA3HU.

Nzyuenne kypca ¢pusuku yray6naéaaoro ypoBHs B 10 kiacce ocyIIecTBIsSETCS ¢ yUETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOTWH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

MesicnpeOmemHuvle NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMOO068 HAYYHO20 NOZHAHUA:
sBIICHUE, Hay4yHbIH (pakT, rumore3a, Qu3nyeckas BeJIMUMHA, 3aKOH, TEOpHs, HaOIOJaeHUE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIIbHBIE
npuOopsI, U poBas 1adOpaTopHsl.

Mamemamuka: pelieHue cuCTeMbl ypaBHeHuW. JluHeitHas yHkus, napabona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckue GyHKIUU: CHHYC, KOCHHYC, TAHT€HC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOpPBI M MX MNPOEKIUH HA OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

Buonozua: vexannueckoe ABMKEHUE B )KUBOH npupone, Auddysusi, 0cMoc, TEMI000MeH
JKUBBIX ~ OpraHU3MOB, TEIJIOBOE  3arpsA3HEHHE  OKpYXKaloumled  cpeapl,  yTHIW3alus
OMOOPraHNYECKOro TOIIMBA IS BBIPAOOTKU «TEIUIOBOI» U 3JEKTPOIHEPTHH, MOBEPXHOCTHOE
HATSDKEHUE U KallWUISIpHBIE SIBJICHUSI B IPUPOJE, FIEKTPUUECKUE SIBJICHUS B )KUBOI NPUpPOJE.

Xumusa: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHNUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, oJyYeHne HaHOMAaTepHaloB, TETNIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, JKUIKHE KPHUCTAJUIbl, DJJEKTPUUECKHE CBOMCTBA METANIOB, JJIEKTPOIMTUYECKAS
JYcCoLMalIus, FalbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTH BO3/yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozua: npeodbpazoBaHue JBUKEHHUM C UCIOJIIb30BAHUEM MEXaHHU3MOB, YUET CYyXOro
U OKUAKOTO TpPEHHUA B TEXHHUKE, CTaTHUYECKHE KOHCTPYKIMH (KPOHIITEHH, peméryaThie
KOHCTPYKLMH), UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUS! MEXAHUKU B TEXHUKE (THPOCKOI, BOAOMET
U JIpyrue), JIBUTaTelb BHYTPEHHETO CropaHus, mnapoBas TypOuHa, OBITOBOH XOJIOAMJIBHUK,
KOHAMIIMOHEP, TEXHOJOTUU IIOJIyYeHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHUCIE
HAHOMATEepHalloB, W  HAHOTEXHOJOTHH,  OSJIEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, ra30pa3psAHbIE JAMIIbI, TOTYIPOBOIHUKOBBIE IPHOOPHI, TaIbBAHUKA.

11 KJIACC

Pa3znea 4. diiekTpoguHaMuKAa.

Tema 4. Maznummnoe none.

B3aumoneicTBUE NOCTOSTHHBIX MAarHWTOB M IIPOBOJAHHMKOB C TOKOM. MarHumrtHoe mose.
Bekrop marautHOM MHAYKUMU. [[pyHIKI Cyneprno3ULMK MarHUTHBIX MOJIEH. JIMHUM MarHUTHOU
WUHAYKIHH.

MarauTtHoe 1oJsie IpPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHKA, KATYIIKH U KPYTroBOTO
BUTKa). OmbIT Dpcrena.

Cuna Amnepa, €€ HalIpaBJIEHUE U MOAYJIb.

Cuna JlopeHua, e€ HampaBieHME M MOAYJIb. [IBUKEHHE 3apsDKEHHOM 4YacTHIBI B
OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.



MarunuTHoe noje B BemecTse. DeppoMarHeTUKy, rapa- U 1uaMarHeTUKH.

TexHuueckue yCTpoMCTBA M TEXHOJOTMYECKHE IPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, JJIEKTPOMATrHUTOB, TECTEP-MYJIbTUMETP, AJIEKTPOJABHUraTeNb SKoOU, ycKOpUTENU
3JIEMEHTapHBIX YACTHII.

emoncmpayuu.

Kaptuna nuHUN MHIYKOMW MarHATHOTO TIOJSI TOJIOCOBOIO W TOJKOBOOOPAa3HOTO
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMI MarHUTHOM MHAYKIUM TMOJS JUIMHHOTO MPSIMOrO NPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

BzaumopeiicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jenictue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

HabGmronenue nBrKeHus MmydKa 3JI€KTPOHOB B MATHUTHOM TIOJIE.

[IpuHuunm  gedcTBHUST  DJIEKTPOM3MEPUTEIBLHOTO  MPUOOpa  MarHUTORJIEKTPUUYECKON
CHUCTEMBI.

Yuenuueckuii sxkcnepumenm, nadopamopusie padomot, nPAKMUKYM.

HccnenoBanue MarHUTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

UccnenoBanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunel AMmepa.

N3ydenune 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHre MarHUTHOM MHAYKIIMKA HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InexkmpomazHumuan uHOyKuus.

SIBneHue 310eKTpOMarHUTHON MHAYKUMH. [loTOk Bexkropa MarHMTHOM MHAYKOuH. DJ(C
MHAYKIMU. 3aKOH D3JEKTPOMarHUTHON uHAykumn Papanes. BuxpeBoe 3iIeKTpuUUecKoe IMOJIE.
Toxku dyxo.

O/J1C nHAYKIMH B IPOBOJHUKE, IBUKYIIEMCS B OTHOPOJITHOM MarHUTHOM I10JI€.

[IpaBuno Jlenua.

NunyktuBHocth. Karymika HMHIYKTHBHOCTH B LEMNHU MOCTOSIHHOTO TOKa. SIBieHue
camouHaykiuu. 3J1C caMOMHIYKIIUH.

OHeprust MarHUTHOTO MOJISl KATYLIKHA C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMUECKHE TMPOLECChl: HMHAYKIIMOHHAS TIEYb,
COJICHOU]I, 3alIUTa OT AJIEKTPU3ALMUU TEJ TIPH JIBXKCHUH B MAarHUTHOM I10J1€ 3E€MJTH.

Jemoncmpayuu.

Habmronenue siBJaeHUs 3JEKTPOMAarHUTHON UHTYKITUH.

UccnenoBanue 3aBucumoctu DJIC HMHAYKUMHU OT CKOPOCTH U3MEHEHUS MAarHUTHOTO
IIOTOKa.

[IpaBuno Jlenna.

[Tagenune MarauTa B aJlOMUHUEBOM (MeqHOM) TpyOe.

SIBiIeHME CaMOMHIYKIUH.

Uccnenoanue 3aBucumocty IJIC caMOMHAYKIIMM OT CKOPOCTH U3MEHEHUS CUJTBI TOKa B
LEIN.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

UccnenoBanue siBIEHUS 371€KTPOMAarHUTHOM UHIAYKIUU.

OrnpezenieHne WHIYKIIMA BUXPEBOT'O MarHUTHOTO TIOJIA.



UccnenoBanue siBICHUS CAMOUHTYKIIHH.

COopka MoIeNH AIEKTPOMArHUTHOTO TeHEpaTopa.

Paznen 5. Kosie6aHus1 4 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenpnas cucrema. CBOOOIHBIC KOJICOAHUSI.

lapmonnueckne  konebanusa. KuHemaTmyeckoe ¥ = JTWHAMHYECKOE  OIMCAHUE.
DHepreTMyeckoe OMHUCaHWE (3aKOH COXpAaHEHHS  MEXaHWYeCKOW sHepruu). BeiBon
JUHAMHUYECKOTO OMHCAaHWsS TApPMOHMYECKHUX KONEOAHW W3 WX OJHEPreTHYecKoro u
KMHEMAaTHYECKOTO OIMCAHUS.

Amvmutyaa u ¢asza kojnebanuil. CBs3b aMIUTMTYIbI KOJCOAHUN MCXOMHOW BETUYHHBI C
aMIUTUTYAaMU KoJieOaHuil €€ CKOPOCTH U YCKOPEHHS.

Ileppuon wu dactora Konebammid. Ilepuox  Mampix  CBOOOIHBIX — KosieOaHMI
MareMaTudeckoro MastHuka. [lepnoa cBOOOAHBIX KO€OaHMI IPY>KUHHOTO MasiTHUKA.

[Tonstne o 3aryxammmx KojebaHusAX. BrIHyXaeHHBIE KoyieOaHus. Pe3oHaHc.
Pe3onancHas kpuBasi. BnusiHue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJIEOaHUS.

TexHuueckue yCTpOWCTBA M TEXHOJOTHYECKHE MPOLIECCHl: METPOHOM, 4achl, Kauenw,
MY3bIKaJIBHBIC HHCTPYMEHTBI, ceficmorpad.

Jemoncmpayuu.

3anuch K0IeOaTeIbHOTO JIBHIKCHUS.

Habmronenne He3aBUCHMOCTH MIEPHO/ia MaITbIX KOJIeOaHUH rpy3a Ha HUTH OT aMILTUTYIbI.

HccnenoBanue 3aTyxaronux KoieOaHU 1 3aBUCUMOCTH NIEPUOA CBOOOHBIX KOJIEOaHU
OT COMPOTUBJICHUA.

UccnenoBanme kosneOaHuii rpy3a Ha MAacCHUBHOHM MpYXXUHE C IENbi0 (HOPMUPOBAHUS
npecTaBICHH 00 UeaTbHON MOACIN PYKHHHOTO MasiTHUKA.

3aKOH COXpaHEHHS SHEPTUU TPU KOJICOAHUSIX Ipy3a Ha TPy KUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Hab6monenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopusie padomot, RPAKMUKYM.

N3mepenue neproia CBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasSTHUKOB.

N3ydeHne 3aKk0OHOB ABMKCHHS TEJIa B X0J1¢ KOJICOaHUI HA yIIPyTOM TOJBECE.

N3ydenue NBUKEHUSI HUTSIHOTO MasiTHUKA.

[Ipeo6pazoBanue YHEPTUH B MIPYKUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTHTYABI 3aTyXaONINX KOIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnekmpomaznumnsle Koa1edanus.

Konebarenbubiit koHTYyp. CBOOOAHBIE SIEKTPOMArHUTHBIE KOJIEOAHUS B WACATHLHOM
konebaTennbHOM KOoHType. Dopmyna Tomcona. CBs3b aMIUIUTYIBI 3apsjia KOHAEHCATOpa C
aMILTUTYI0M CUJIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aK0H COXpaHEHUs YHEPTUU B UJICATTLHOM KOJIe0aTeTbHOM KOHTYPE.

3aryxamoiiue JJIeKTPOMarHuTHeIe KoJjeOaHusa. BbIHYXIEHHBIE AIEKTPOMArHUTHBIC
KoJIeOaHusI.

[lepemensbiii TOK. MOIIHOCTh NEPEMEHHOTO TOKa. AMIUIMTYAHOE U JEHUCTBYIOLIEE
3HAYCHHUE CHJIBI TOKA U HATPSDKCHHSI TIPH PAa3IMIHON (popMe 3aBUCHMOCTH MTEPEMEHHOTO TOKA OT
BPEMEHHU.

CuHycouJanbHbII epeMeHHbIN TOK. Pe3sucTop, KOHAEHCATOp U KaTylllKa UHIYKTUBHOCTU
B LIEMU CUHYCOMJIAJILHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKeHUH.



Wneanbublil Tpanchopmarop. [IpoussBoacTso, nepeaada u noTpedIeHNE ANEKTPUUECKOM
SHEPIUH.

DKOJIOTMYECKUE PUCKU TIPH MPOU3BOJACTBE AMEKTpodHepruu. KynbTypa HCHOIb30BaHMS
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKA, JINHUU 3JIEKTpoIepeay.

Jemoncmpayuu.

CB00OIHBIE JIEKTPOMArHUTHBIE KOJIeOaHUs.

3aBHCHMOCTB YaCTOTHI CBOOOTHBIX KOJIEOAHHI OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcnumiorpaMmsbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

I'enepaTop He3aTyXaloOMIMX IEKTPOMATHUTHBIX KOJICOAHU.

Moznenb 31eKTpOMarHUTHOIO TeHepaTopa.

BoiHyKIeHHBIE CUHYCOUIATIbHBIE KOJIe0aHusl.

Pesucrop, karynika HHIyKTUBHOCTHA U KOHJEHCATOP B LIENH EPEMEHHOTO TOKA.

Pe3onaHc mpu mocnenoBaTeIbHOM COCAMHEHUU PE3UCTOPA, KATYIIKW MHIAYKTUBHOCTH U
KOHJIEHCATOpA.

YCTpONCTBO M IPUHIIUTT ACHCTBHS TpaHCHOpMaTOpa.

Mopenb TUHUN AIEKTPoIIepeIadu.

Yuenuueckuii sxcnepumenm, nadopamopnusie pabomul, npaKmuxym.

Nzydenue Tpanchopmaropa.

HccnenoBanue nepeMeHHOro TOKa 4epes3 MOCIEeN0BAaTEIbHO COCINHEHHBIE KOHIEHCATOP,
KAaTyLIKy U PE3UCTOP.

Habmronenue 3mekTpoMarHuTHOTO Pe30HaHca.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B IIETH MEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60IHbL.

MexaHndyeckne BOJIHBI, YCJIOBHSL HMX paclpocTpaHeHus. llomepedHble M mpoaobHBIE
BOJIHBL. [lepron, cCKOpOCTh pacnpoCTpaHEHUs U JUIMHA BOJIHBI. CBOMCTBA MEXAHWYECKHUX BOJIH:
OTpakeHHe, IpeJoMIIeHUEe, UHTeppepeHIus U Tudpakius.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPYKAOLIEH CPEbI.

DIIEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS M3IIy4YEHHS DJIEKTPOMAarHUTHBIX BOJH. B3anmuas
OpPUEHTALIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpPaXEHHWE, IPEJIOMIICHHE, IOJISIpU3aLNs,
uHTEepepeHIHs U TUPPAKIIHSL.

[IIkana 31eKTPOMArHUTHBIX BOJH. [IpuMeHEHHE AIEKTPOMATHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paguocBsI3u U TeneBuAcHUs. Paguonokamus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH cpeibl.

TexHu4eckue ycTpoicTBa M MPAKTHYECKOE MPUMEHEHHE: MY3bIKAIbHBIE MHCTPYMEHTHI,
pamap, paguonpUEMHHK, TENeBU30p, aHTeHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas
JMarHOCTHKA B TEXHUKE U MEIULIUHE.

Jemoncmpayuu.

O6pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOAHHIA.

Habumronenne otpaxkeHus U IPEIOMIICHUSI MEXaHUYECKUX BOJIH.



Habmonenue untepdepeHM U AUPPAKIUU MEXaHUUYECKUX BOJIH.

AKyCTUYECKUH PE30HAHC.

CBoiicTBa ynbpTpa3ByKa U €ro PUMEHEHHUE.

HabmioneHne cBsI3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOH M YacTOTOU
KOJICOaHUH.

HccnenoBanne CBOMCTB  AJEKTPOMAarHUTHBIX  BOJH: OTpa)k€HUE, TpPEIOMIICHHE,
noJsipu3anus, 1udpakuus, THTepepeHIIHs.

OO6Hapy:xeHne HH(PaKpacHOTo U yIbTPaPHOIETOBOIO H3ITyYCHUH.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul, PAKMUKyMm.

N3ydenune mapamMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsmonnHeHOE pacnpOoCTpaHEeHUE CBETa B OJHOPOAHOU cpene. Jlyu certa. ToueuHsblit
UCTOYHUK CBETA.

Otpaxkenne cBera. 3aKOHBI OTpaxkeHUs cBera. [locTpoeHune M300pakeHHUN B TIIOCKOM
3epkaine. Cheprueckue 3epkana.

[Ipenomnenne cBeTta. 3aKOHBI TPEIOMJICHUS CBeTa. AOCONIOTHBIM TIOKa3aTelb
npenomiieHusi. OTHOCUTENbHBIN MOKa3atenb mpeiaomieHus. [loCTOSHCTBO 4YacTOTHI CBETa U
COOTHOIIIEHUE JUIMH BOJH IMPH IMEpPexXo/ie MOHOXPOMATUYECKOTO CBETa 4Yepe3 IpaHuIly paszzelna
JBYX ONTHYECKUX CPE.

Xon nyueit B npusme. Jucnepcus csera. CioxHbIi cocTaB Oenoro ceera. LIBerT.

[TonHnoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIi yroa MoJHOrO BHYTPEHHETO OTPaKEHUS.

Cobuparone u pacceuBaromue JUH3bL. ToHkas nuH3a. DOKYyCHOE pacCTOSHHE U
ONTHUYECKAsl CHJIa TOHKON JTUH3bI. 3aBHCHUMOCTh (DOKYCHOTO pacCTOSHUS TOHKOHU cepuueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBLHOTO IT0Ka3aTeNsl IPEIOMIICHUS.

@opMyia TOHKOW JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIUMH30M.

Xon dyya, MPOLIEALIErO JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOW ONTHYECKOM
ocu. IlocTpoenne HM300pakKeHUI TOYKKM U OTpe3Ka MPSMOM B COOHMPAIOIIUX U PACCEHBAIOIIMX
JMH3aX U UX CUCTEMAX.

OnTuueckue npubdopsl. Pazpearomas cnocoOHOCTb. ['11a3 Kak onTudeckas cucTeMa.

[Ipenenbr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas onrtuka. HWutepdepenuus cBeta. KorepeHTHbIE HWCTOYHUKU. Y CIOBUSA
HAOJIOIGHUST MAaKCUMYMOB ¥ MHHMMYMOB B HWHTEPQEpPEHIIMOHHONM KapTHMHE OT JBYX
KOT'€pEHTHBIX UCTOUHUKOB. [IprMepshl Kilaccuyeckux NHTEPPEPEHIIUOHHBIX CXEM.

Hudpakuuss ceta. JudpaxkmmonHas pemérka. YcloBue HAOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

IHonspusanus ceera.

TexHuyeckue yCTpOHCTBA M TEXHOJIOTMYECKHE MPOLECCHhl: OYKH, JyMa, MEpHUCKOI,
doroanmapaT, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETIECHHE ONTHKH, BOJIOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHbBI OTPa’KEHHUS CBETA.

HccnenoBanue npenoMieHust CBETa.

Habnroienne noaHOro BHYTPEHHET0 OTpakeHus. MoJieib CBeTOBOIA.

HccnenoBanne xojJa CBETOBBIX IIYYKOB YE€pe3 IIOCKONAPAUIENBHYK IUIACTHHY M
npu3My.



HccnenoBanue cBOWCTB N300paxKeHUM B TMH3AX.

Moaenyu MUKpPOCKOIIA, TEJIECKOTA.

Habmronenue untepdepeHIyn cera.

HaGmroieHre 1iBeTOB TOHKUX TUIEHOK.

Hab6monenue nudpakuun certa.

N3yuenne nudpakiimOHHON PEIIETKH.

Habmonenne nudpakiimoHHOTO CIIEKTpa.

HaGmronenue aucriepcun cBera.

Habumronenue nonsipusanuu cBera.

[IpuMeHeHne NOAAPOUIOB AJI U3YUECHHSI MEXAaHHUUECKUX HAIPSKEHUN.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

N3mepenue nokasaresns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSIHUS OT BEIIECTBA (HA MPUMEPE KUAKUX
JIUH3).

N3mepenue poKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIMH3.

[Monmyuyenne n300pa>keHMsI B CUCTEME U3 IIOCKOTO 3€pKajia U JIMH3HI.

[Tonyuenue nzodpaxeHust B cUCTEME U3 ABYX JIUH3.

KoHcTpynpoBaHue TeIeCKONMMYECKUX CUCTEM.

Ha6monenne nudpakumu, uHTepdEpeHINH U MOISIPU3AIUU CBETA.

N3yuenue nosspuzanuu cBeTa, OTPaXEHHOTO OT IOBEPXHOCTU AUDJIEKTPHKA.

Nzydenune naTephepeHIINN Ja3epHOTO N3TYUCHHS Ha IBYX IIEISX.

Hab6monenue qucniepcum.

Habmronenue u uccnegoBanne AMPPakIIMOHHOTO CIIEKTpa.

N3mepenne 1iiHbI CBETOBOW BOJIHBI.

[TonmyuyeHne crieKTpa U3JIy4eHHUs] CBETOIMO/a TIPH MOMOIIN AU(PPAKITHOHHON PEHIETKH.

Pa3znen 6. OcHOBBI crIeUAJIBHON T€OPUHM OTHOCHTEJIBLHOCTH.

['panuibl MPUMEHUMOCTH KJIACCUYECKOM MeXaHWKHU. [locTynarsl crienuanbHOM TEOpHUH
OTHOCHUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBan. IIpeoOpasoBanust  JlopeHma. YcmoBue
OpUYUHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHM M COKpAalleHHE
JUTUHBI.

OHeprus U UMILYJIbC PEIATUBUCTCKOM YaCTHLIBI.

CBs13p Macchl € S3HEPTUEN U UMITYJIbCOM PENIATUBUCTCKON YaCTUIbl. DHEPIUs MOKOS.

TexHuyeckue ycTpoHCTBA M TEXHOJOTMYECKUE MPOIECCHI: CIYTHUKOBBIE MPUEMHUKH,
YCKOPHUTENH 3apsKEHHBIX YACTHIL.

Y4eHnueckui IKCIIEPUMEHT, JIa0opaTOpHbIE PaOOTHI, MPAKTUKYM.

OmnpezneneHue UMIYJIbCa U SHEPTUU PEISATUBUCTCKUX YacTull (1Mo ¢oTtorpadusiM TPEeKoB
3apsSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3nes 7. KBantoBas pusuka.

Tema 1. KopnycKyaapHo-601H080I Oyaiu3m.

PaBHOBecHOE TemIOBOE M3NMyuyeHHE (M3JIyueHHEe aOCONIIOTHO 4YEPHOro Tena). 3aKoH
cMenenus Buna. I'unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPTHs K UMITYJILC (HOTOHA.

®otordpdext. OnbiTl A. I'. CToneroBa. 3akoHbl GoTordpdekra. YpaBHeHHE DiHIITEHHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.



JlaBnenue cBera (B YacCTHOCTH, JaBJIEHUE CBeTa Ha aOCONIOTHO MOTJIOLIAIONIYI0 H
a0COJIIOTHO OTpakarotyto nmosepxHocth). OnbrTel [1. H. JIeGenena.

BounHoBeie cBolicTBa yactull. Bonnel ne bpoiutsa. [{nuna BosiHbl ae bpoiisa u pazmepsl
o0jacTy  JOKaNMM3alMKM  JBUWXKYIIEHCS dYacTullbl. KOpHycKyJspHO-BOTHOBOW  JAyaau3M.
Judpakius 3JeKTPOHOB Ha KPHCTaJUIaX.

Cnemmduka wu3mepeHudd B Mukpomupe. COOTHOIIEHUS — HEOMpPeneaEHHOCTEH
[eiizendepra.

TexHuueckue ycTpoHCTBa M TEXHOJIOTMYECKHE MPOLECCHI: CIIEKTPOMETP, (OTOIIEMEHT,
¢doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTapesi, CBETOJUO/.

Jemoncmpayuu.

@013 deKT Ha YCTaHOBKE C IMHKOBOM MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTodddekra.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS TIOTYTIPOBOJHUKOB OT OCBEILIEHHOCTH.

CBeTOoauOI.

Conneuynas Oartapes.

Yuenuueckuii sxkcnepumenm, nadopamopusie padomot, nPAKMUKYM.

HccnenoBanue hotopesucropa.

N3mepenue nocrosinaoi [1nanka Ha ocHoBe riccienoBanus Gorodddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOAUO/ OT HAIPSHKCHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIICIOBAHUIO CTPOCHUs aToMa. [TmanerapHast Mmoaens atoma Pesepdopra.

[Toctynater bopa. M3nyuenue u morsomnieHre (OTOHOB IMPHU MEPEX0Jie aTOMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOU.

Bunel ciektpoB. CekTp ypoBHEN 3HEPIMH aToMa BOJOPO/a.

CroHTaHHOE U BBIHYKJIEHHOE U3NyuyeHue ceta. Jlazep.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPAJIbHBIA aHAIU3
(cmexkTpocKoM), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopnens omnsita Pesepdopaa.

Habumroienne nuHelyaThIX CIIEKTPOB.

YCTpolcTBO M IEMCTBHE CUETUMKA HOHU3UPYIOIIUX YACTHII.

Ornpezenenne IIMHBI BOJIHBI JIA3EPHOTO U3IIyYEHUS.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomot, nPAKMUKYM.

HaGmronenue nuHeHyaToro crexkTpa.
HccnenoBanue criekTpa pa3pekeHHOr0 aTOMApHOIO BOJIOPOJa U U3MEPEHUE MOCTOSTHHON
Pun6epra.

Tema 3. Qusuka amomHo2o A0pa u 371eMEHMAPHLIX YACHUY.

Hyxnonnas monens sigpa ['eiizenoepra—Banenko. 3apsa sapa. MaccoBoe uucio spa.
N3oronsl.

PaguoakTtuBHOCTE. Anb(a-pacnan. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIyYEHHUE.

3aKkOoH paJMOaKTUBHOrO pacnajaa. PaavoakTuBHble u30TONBI B mpupojge. CBoiicTBa
MOHU3HPYIOLIETO U3JIy4eHUs. BausHue painoakTUBHOCTH HA KUBbIE OpraHu3Mbl. ECTeCTBEHHBIN
¢don nznyuenus. Jlozumerpus.

DHeprus CBS3M HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl sapa.



Anepusle peakuuu. Jlenenue u cuHTe3 sAep. SaepHeie peaxTophl. IIpobGiemsl
YIPAaBIAEMOr0 TEPMOSACPHOIO CHHTE3a. OKOJIOTMYECKHE AaCIeKThl pPa3BUTUA  SIEPHOU
JHEPreTHKHU.

MeTo1bl pEruCTpaly U UCCIIEOBAHUS AJIEMEHTAPHBIX YACTHII.

@yHIaMEHTAIBHBIE B3aUMOAECHCTBUA. baproHbl, Me30HbI U nenToHsl. [IpencraBnenue o
CrangapTHoi Moaenu. KBapk-TiitoOHHAast MOJIENb aIPOHOB.

®usuka 3a npenenamu CtannapTHol Mojenu. TémHas MaTepus U TEMHas SHEPTUS.

EnuncTBO (DM3nveckoit KapTHHBI MHpA.

TexHudeckue ycTpoicTBa U TEXHOJIOIMYECKUE MPOLECCH: T03UMETP, KaMepa Buibcona,
ANIEpHBIA  PEAKTOp, TEPMOSIAEPHBIM peakTop, aroMHas OomO0a, MarHUTHO-PE30HAaHCHAs
ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKmMuKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

HccnenoBanue painoakTUBHOIO (DOHA € MCIOJIb30BAaHUEM J03UMETPA.

N3ydenue noriorieHus 6eTa-4yacTUIl aTIOMUHHEM.

Pa3zgea 8. JiieMeHTBI AaCTPOHOMHUM U ACTPOPUZNKH.

Oranbel pa3BuTus acTpoHoMmuu. [lpuknanHoe #  MHUPOBO33PEHUECKOE 3HAUYECHUE
acTpoHOMMH. [IpUMEHMMOCTb 3aKOHOB (U3UKU Ui OOBSACHEHHS IPHUPOJBl KOCMHUYECKUX
00BEKTOB.

MeToapl acTpOHOMHMYECKHMX uccienoBaHui. COBpEeMEHHBbIE ONTHUYECKUE TEJIECKOIIbI,
PaAMOTENECKOIIbI, BHEATMOC(EPHAsE aCTPOHOMHSI.

Bup 3Bé3aHoro Heb6a. Co3Besnus, spkue 3BE3/bl, MJIAHEThI, UX BUAUMOE JBH)KEHUE.

Conneunas cucrema.

Comnnue. Conneunast akTuBHOCTh. Mctounuk snepruu ConHila v 3BE3/1.

3BE€34bI, HMX OCHOBHBIE XapaKTEpPUCTUKU. JluarpamMma «CHEKTpaJbHBIM Kjacc —
CBETUMOCTbY». 3BE3/IbI TJIABHOM MOCJIEI0BATENbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» IS
3BE3/] TJIaBHOM  TOCJIEeAOBaTEIbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBbIE
IIPEJCTaBICHUS O IPOMCXOXKIECHUH U 3OOy CoJHIa U 3BE3/. DTalbl )KU3HU 3BE3N.

Mneunsiii Iyt — nama [Manaktuka. Ilonoxkenne u nBuxenne ConHua B ['anmakTuke.
Tunsl ranaktuk. Paguoranaktuku u kBa3zapsl. YEpHbIE IbIPHI B s/ipaX rajJaKkTHK.

Bcenennas. Pacmmpenune Bceenennoii. 3akon Xa06ma. Pasberanue ramaktuk. Teopwus
Bonsioro B3peiBa. PenukroBoe nsimyueHue.

MacmtaOHas cTpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo0aeMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HabGmonenuss 3BE3gHOro HebGa HEBOOPYXKEHHBIM TJ1a30M C  HCIOJIb30BAaHHEM
KOMITBIOTEPHBIX TPWIOKEHUN Ui  OMNpelesieHUs] TMOJOKEHHs HeOecHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE co3Be3usi CeBEpHOIo NOMyIIapHsl U IpKUE 3BE3bI.

Hab6monenus B Teneckorn JIyHbI, TUTAaHET, TYMaHHOCTEH M 3BE3HBIX CKOTUICHHUH.

Du3nyecKHuil NPaKTHKYM.

CriocoObl  u3MepeHHs (U3MYECKHX BEJIMYMH C HCIOJB30BAaHMEM aHAJOTOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX PUOOPOB M KOMIBIOTEPHBIX JAaTYUKOBBIX CUCTEM. AOCOIOTHBIE U
OTHOCUTEIIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (u3udeckux BenuuuH. OILleHKa  TIpaHMILl
IIOTPELIHOCTEM.



[IpoBeneHne KOCBEHHBIX W3MEPEHUH, WCCICIOBAaHUM 3aBUCHUMOCTEH (PU3NICCKUX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX TMIOTE3 (BbIOOP M3 pabOT, OMUCAHHBIX B TEMaTHUYECKHX
pazzaenax «Y4eHUYeCKUi IKCIIEPUMEHT, 1a0opaTOpHBIE pa0OThI, MPAKTUKYM).

O06o0maree NMOBTOPEHUE.

O6o0menne © cuUcTeMaTu3alusl COJEpKaHMsl  pasfenoB Kypca «MexaHukay,
«MonexynspHas ¢u3MKa U TEPMOIUHAMHKA», «DJIeKTpoauHamuka», «KomebaHus M BOJHBD,
«OCHOBBI  CIIELIMATBHOM TEOPUM OTHOCUTENbHOCTH», «KBaHTOBas ¢usuka», «DIeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponbe Qu3uku M acTpOHOMHH B JKOHOMHYECKOW, TEXHOJIOTHMYECKOHM, COIHAIBHON W
ITHYECKON cdepax [eATeNbHOCTH 4YelOoBeKa, pOojdb U MecTo (U3MKHM MU acTpOHOMHUU B
COBPEMEHHON HAay4yHON KapTMHE MHpa, 3HAUYEHHE ONUCATEIbHOM, CHUCTEMATU3UPYIOLIEH,
OOBSICHUTEIIBHOW U MMPOrHOCTHYECKON (DYHKIMI (PU3MUECKO TeopuH, poiib (PU3NIECKON TeopUn
B ()OPMUPOBAHUU TPEACTABICHUN O (GU3MYSCKON KapTHHE MHUPA, MECTO (U3MUYECKON KapTHHBI
MUpa B 001EM sy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUN O IPUPOJIE.

MexnpeamMeTHble CBSI3HU.

Nzyuenne kypca ¢pusuku yray6naéHHoro ypoBHs B 11 kimacce ocyIiecTBIseTCs ¢ yUE€TOM
COJICpXKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH, OWOJIOTHH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnole NOHAMUA, C6A3AHHBIE C UZYUEHUEM MEMO006 HAYUHO20 NO3HAHUA:
SIBJICHWE, HAy4YHBIA (akT, rumore3a, Qu3ndeckas BeIUMYMHA, 3aKOH, TEOpHs, HaOIoJaeHUE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUHN, U3MEPUTEIbHBIE
npuOopsI, ppoBas 1adopaTopus.

Mamemamuka: peuieHre CUCTEMbl ypaBHeHUN. TpUroHoMeTpuueckue PyHKIMU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPHUUECKOE TOXKIECTBO. BekTtopsl u ux
MPOEKIIMA Ha OCU KOOpIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOIHBIC 3JIEMEHTAPHBIX (DYHKIIHIA.
[Ipu3Haku momo6ust TPEYroJbHUKOB, ONPENEICHHE MIOMAAN IIIOCKUX (GUryp 1 00béMa Tell.

Buonozun: snextpuyeckue SBICHUS B JKUBOM Npupoie, KoneOaTeslbHbIE IBUKEHHS B
JKUBOM  TPUPOJE,  IKOJIOTMYECKME  PUCKH  TNpPU  MPOU3BOACTBE  DIIEKTPOIHEPIHH,
ANIEKTPOMATHUTHOE 3arpsi3HEHUE OKPY’KAIOIIEW Cpelbl, YJIbTpa3ByKoBas JUAarHOCTUKa B
MEJUIIMHE, ONTHYECKUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumua: CTpOCHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKass CTPYKTypa TBEPABIX Ted,
MEXaHHU3MbI 00pa30BaHUs KPUCTATUIMYECKOMN PEIIETKY, CIIEKTPAIbHBIN aHaTu3.

TI'eozpaghusa: marauTHBIC MONIOCA 3€MIIM, 3AJIEKH MAarHUTHBIX PyH, (POTOCHEMKA 3eMHOM
MOBEPXHOCTH, ceiicMorpad.

Texnonozus: MIPUMEHEHHE MTOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB,
ANEeKTPOABUraTeNb SIKOOM, TeHepaTop MEepEeMEHHOr0 TOKa, WHAYKIMOHHAs T[e4Yb, JIMHUU
AJIEKTpoTepeaay, dICKTPOABUTaTENNb, pajgap, PaAHONPUEMHUK, TEIEBU30D, aHTCHHA, TeIe(OH,
CBY-nieub, ynbpTpa3ByKOBasi MUArHOCTHKA B TEXHUKE, MPOCKIMOHHBIN ammapar, BOJOKOHHAas
OITHKA, COJIHEYHAsl OaTapes, CIIyTHUKOBbIE MPUEMHHKH, AJIEpHAs SHEPTeTHKA U SKOJIOTHYECKHe
ACIIEKThI €€ pa3BUTHSL.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMEI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIMAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUS YueOHOro npeamMera «Du3nkay JoKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTH O0YYalOIIUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpPHUEHTAlMii, ITO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHNI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IICHHOCTSM POCCHIMCKOTO  OOIIecTBa,
paciMpeHue >KU3HEHHOTO OIbITa M OIbITa JESTENbHOCTH B MPOIECCE pean3allii OCHOBHBIX
HaIpaBIIEHUI BOCIIUTATENBHOMN 1€ATEILHOCTH, B TOM YHCIIE B YACTH:

rpakIaHCKOT0 BOCTIMTAHUSA:

J c(OPMHUPOBAHHOCTh TPAXIAHCKOM TMO3UIMH O0YyYaroIerocsi Kak akTHMBHOTO U
OTBETCTBEHHOT'0 WJIEHA POCCUHCKOTO 00IIEeCTBA;

J OPUHATHE  TPATUIMOHHBIX  OOLICUETOBEYECKUX  TyMAaHUCTHYECKHUX U
JEMOKPATUYECKUX LIEHHOCTEN;

J TOTOBHOCTh BECTH COBMECTHYIO JEATENBHOCTh B HHTEpPECAX TIPakIaHCKOTO
o01IecTBa, y9acTBOBAaTh B CAMOYIIPABICHHN B 00pa30BaTEIbHON OpraHU3alliHT;

J YMEHHE B3aUMOJICHCTBOBATh C COLUAIIBHBIMU UHCTUTYTaMU B COOTBETCTBUHU C UX
(GYHKIUSAMU U Ha3HAYEHUEM;

. TOTOBHOCTb K TYMaHUTAapHOU M BOJOHTEPCKOU IEATEIIBHOCTH.

NATPHOTHYECKOI0 BOCIINTAHMSA:

. c(OpMHUPOBAHHOCTh POCCUMCKON I'paX1aHCKOW UAEHTUYHOCTH, IaTPUOTHU3MA;

o LIEHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKECHUAM

POCCUNCKHX YUYEHBIX B 00JaCTH (U3HKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

J c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

J CIOCOOHOCTh OIIGHWBATh CHUTYAllMI0 W MPUHAMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE€ B JEATEIbHOCTU
YYEHOT0;

J OCO3HaHME JIMYHOT'0 BKJIAJa B IOCTPOEHHE YCTOHUMBOrO OyIyLIero.

ICTETHYECKOr0 BOCIIUTAHUS:

J JCTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas 3CTETUKY HAy4HOTO TBOPYECTBA,
HPUCYLIETO (PU3NUECKON HayKe.

TPY/A0BOI0 BOCIIUTAHMA:

J UHTEpEC K pa3iIuuHbIM chepaM MpohecCHOHAILHON JesTeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oynymien
npodeccuu M peaTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;

o TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M camMO0Opa30BaHUIO B 00JacTh
(GU3UKU HAa IPOTSHKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUS:

J c(OPMHPOBAHHOCTb ~ 3KOJIOTUYECKON  KyJBTYpbl, OCO3HaHHE TIJI00aJIbHOIO
XapakTepa 3KOJ0rMYeCKUX mpoliem;

J IUIAaHUPOBaHME M OCYIIECTBICHHME JIEHCTBUH B OKpY’KaIOLIEH cpele Ha OCHOBE
3HaHUA LIeJIed yCTOMUMBOrO pa3BUTHS YEJIOBEUECTBA;



° pacIIMpeHue OIbITa NEATEILHOCTH JKOJIOTHYECKONW HANpaBIEHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUN 10 (pHU3HKe.
HEeHHOCTH HAYYHOTO MO3HAHWS:

. c(OpMUPOBAHHOCTh ~ MHUPOBO33PEHHUSI,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3MUECKON HAYKH;
o OCO3HaHHE IIEHHOCTU Hay4YHOW JEsITeNbHOCTH, TOTOBHOCTh B MPOIECCE U3YUCHHS

(U3UKN OCYILIECTBIATH MPOEKTHYIO U MCCIEI0BATENbCKYIO JIEATEIbHOCTh NHAMBUIYAIbHO U B
rpymre.

METAINIPEJMETHBIE PE3YJIbTATBI

IMo3naBaTeIbHBbIE YHHBeEpPCAJbHbIE YUeOHbIE JelCTBUS
Ba3oBrble Jornueckue neiicTByA:

° CaMOCTOSTENIEHO (POPMYIIMPOBATH U aKTyAJIM3UPOBATH MPOOIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

L OHpeI[eHSITI: oeian ACATCIIBHOCTH, 3aJaBaThb HapaMeprl 148 KpI/ITCpI/II/I nux
JIOCTHKCHMUS,

° BBISBIISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHSI B PacCMaTPUBAEMBIX (DHU3UYECKHX
SIBJICHUAX

° pa3palaThiBaTh IUIaH pEHICHUS MPOOJIeMbl € YYETOM aHalu3a HMEIOLIUXCS
MaTepHalIbHBIX U HEMaTEepUaIbHBIX PECYPCOB;

L] BHOCHUTDH KOppeKTI/IBI)I B O€ATCIIBbHOCTBh, OLICHHUBATH COOTBETCTBUC pe3y.HI)TaTOB
noejsaM, OLICHUBATh pI/ICKI/I HOCJ'IGI[CTBI/Iﬁ ACATCIIbHOCTH,

° KOOPIMHHUPOBATH U BBHIMOJHATH Pa0OTy B YCIOBHUSIX PEalbHOTO, BUPTYaJTbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

° pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KM3HEHHBIX MPOOJIEM.

Ba3oBrble ucciaenoBarelLCcKue NeCTBHUA:

° BIIAJICTh HAYyYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH TIOHATHSAMH U METOJaMH
(bU3UYECKON HAYKH;

° BIIAJICTh HABBIKAMU Yy4E€OHO-MCCIIEIOBATEILCKOW W TIPOEKTHOW JACSATEIHHOCTH B

o0mactd (U3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY IOHCKY METOOB
pereHus 3a1a4 (PU3NIECKOro coAep KaHusl, MPUMEHEHHUIO pa3IMYHbIX METO0B IIO3HAHUS;

J BIAaJE€Th BHUJAMU JIE€ATEIbHOCTH IO IIOJYYEHUIO HOBOTO 3HAHUA, €r0
UHTEPIpETAlN, PeoOpPa30BAHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX CHUTyalUiX, B TOM
YHCIIe TP CO3/IaHUH YUEOHBIX TPOEKTOB B 00JIaCTH (PHU3HKH;

J BBISIBJISITH  NIPUYMHHO-CJICACTBEHHbIE CBSI3M U aKTyaJlM3UpoBaTh 3ajaudy,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOJUTb AapryMEHThl JUIsl JI0Ka3aTelbCTBAa CBOMX
YTBEPKJICHHH, 3a1aBaTh IIapaMeTPbl U KPUTEPUU PEILICHUS;

J aHAJIM3UPOBaTh NOJIYUYEHHBbIE B XOJ€ PELICHMS 3aJayd Pe3yibTaThbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCJIOBUSX;

. cTaBUTh U (opmMymupoBaTh COOCTBEHHBIE 3aJaud B  0Opa30BaATEIHHOU
NESITETIbHOCTH, B TOM YHUCIIC TIPU U3YUYCHUU (PU3UKHU;

o JIaBaTh OIICHKY HOBBIM CHTYyAIIUsIM, OLICHUBATh TIPUOOPETEHHBIHN OIIBIT;

o yMETh TEPEHOCHUTh 3HAaHHWS 1O (U3MKE B  MPAKTHYECKYO  00JacTh

KHU3HCACATCIIbHOCTH,



° yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

o BBIIBUTaTh HOBBIE HJIEH, Mpe/IaraTh OPUTHHAIBHBIE TIOJXOAbl U PEIICHHUS,

o CTaBUTH MPOOIEMBI U 33714, AOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUS.

Pa6ora ¢ undopmaumeii:

o BJIQ/IeTh HABbIKAMHU TONyuYeHUs WHGPOpMaluuu (U3HUYECKOTO COJEpKaHUS U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIHHO OCYIIECTBIISATh OUCK, aHANIU3, CUCTEMATH3AIUIO U
UHTEPIPETALNIO HHPOPMALIUU PA3TMYHBIX BUJOB U (GOPM MPEICTABICHHUS;

° OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

o HCIIOJIB30BaTh CPCACTBA I/IH(I)OpMaL[I/IOHHBIX 1 KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B
PCIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allUOHHBIX 3aJ1a4 C CO6JIIOI[CHI/IGM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, PECYpCcOCOepexKeH ], TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

o CO3/1aBaTh TEKCThI (PU3MUECKOr0 coAepk aHMs B pa3iHuHbIX (popmarax ¢ ydéTom
Ha3HA4YCHWs HMHPOpPMAIIMM W IEJICBOM  ayauTOpWUU, BHIOWpas ONTUMAIbHYIO GopMy
MPEJICTAaBICHUS U BU3YaTH3aI[IH.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBHS:

. OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOH JEeSTEIHLHOCTH;

J pacno3HaBaTh NPEANOCHIIKN KOH(GINKTHBIX CUTYAIlMH U CMTYaTh KOH(IUKTHI,

J pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIB30BaHUEM
SI3BIKOBBIX CPEJICTB;

J NOHMMAaTh W WCIIOJBb30BaTh IPEUMYIIECTBA KOMAHIAHOW W WHAWBUAYAIBHOM
paboThI;

J BBIOMpAaTh TEMATUKYy M METOABI COBMECTHBIX JEHCTBHH C y4€TOM 0OImMX

MHTEPECOB U BO3MOXHOCTEN Ka)10I0 WIEHA KOJIJIEKTUBA;

J OPUHUMATh  LI€IM  COBMECTHOW  J€ATEIbHOCTH,  OpPraHM30BBIBATH U
KOOPJMHHUPOBATh JEHUCTBUSA IO €€ NOCTHIKCHMIO: COCTAaBJIATH IUIAH JACUCTBUM, PaclpeneisiTh
poJiu ¢ Y4ETOM MHEHHUM y4aCTHUKOB, 0OCYKIaTh pe3yIbTaThl COBMECTHON pabOThI;

. OLIGHUBATh KaYeCTBO CBOETO BKJIAJa M KaXKIOTO yYaCTHHKA KOMaHIBI B OOIIWI
pe3yIbTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

. npejiaraTb HOBBIE TPOEKTHI, OIEHMBAThb MJAE€W C TO3ULUU HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

J OCYUIECTBIIATD ITIO3UTUBHOE CTPATErMYECKOE MOBEIACHUE B PA3JINYHBIX CUTYyaLUsX,
IPOSIBJIATE TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUA

Camoopranmszauus:

. CaMOCTOSITEJIFHO OCYIIECTBIISATh [O3HABATENbHYIO JEATENbHOCTh B 001acTH
(U3UKU ¥ aCTPOHOMHUH, BBISABIISTH IPOOJIEMBI, CTABUTH U (DOPMYIIMPOBATH COOCTBEHHBIE 3a]1a4H;

J CaMOCTOSITENIBHO COCTAaBJIATh IUIAH PEIICHUs pAacuyETHBIX U KaueCTBEHHBIX 3ajad,
IUTaH BBITIOJHEHUSI TPAKTHYECKOW pPAa0OTBI C yYETOM HMMEIOUIMXCS PECYpPCcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPENOYTEHUI;

J JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM;
J pacmmpATh paMKi y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHH;
J JenaTh  OCO3HAHHBIA  BBIOOp, apryMeHTUpOBaTh €ro, OpaTb Ha ceds

OTBETCTBEHHOCTbH 3a PEUICHUE;
. OLICHUBATbh MTPUOOPETEHHBIN OIBIT;



J CHocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO APYAUIUN B 00JIACTH (UMK,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTypHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

o JaBaTb ONICHKY HOBBIM CHUTyallUsAM, BHOCHUTb KOPPCKTUBBI B JACATCIHBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

o BJIa/IETh HaBBIKAMHU IMO3HABATEIbHON peQUIEKCHH KaK OCO3HAHHs COBEpIIAEMbIX
JIEUCTBUIA U MBICIUTEIIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

o UCIIONIb30BaTh NpUEMBI pediiekcur Uis OLEHKM CHUTyallud, BbIOOpa BEpPHOTO
pelieHus;

o YMETh OLICHUBaTh PHUCKA M CBOEBPEMEHHO TMPUHUMATh pEUICHHs [0 HUX
CHI)KCHHUIO;

. OPUHUMATh MOTHUBBI W apryMEHThl JAPYTUX TPH aHaIW3e pe3yJbTaToB
NESITEIbHOCTH;

. MPUHUMATH Ce0sl, MOHMUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

o OPUHUMATh MOTUBBI W apryMEHThl JpPYTUX TMpH aHalIu3e pe3yJbTaToB
NESITEIbHOCTH;

o pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B npornecce nocTukeHUs JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTrpaMMBbl Mo (U3UKe
JUIs  ypOBHA cpeaHero oOmiero oOpa3oBaHUsl Yy  OOYyYaroIMXCS  COBEPILEHCTBYETCS
HMOIMOHAIBHBIA UHTEJUIEKT, PEINOoIaralonmi chOpMHPOBAHHOCTS!

o CaMOCO3HAHUS, BKJIIOYAIOLIETO0 CHOCOOHOCTh IOHMUMATh CBOE SMOLIMOHAIBHOE
COCTOSHUE, BHJETh HaIlpaBICHUS pPAa3BUTUS COOCTBEHHOM SMOIMOHAJIBHOW cQepbl, ObITh
YBEpPEHHBIM B cele;

. CaMOpPETYJMPOBAHUSA, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHME INPUHMMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJEHHUE, CIIOCOOHOCTh aJalNTHPOBATHCA K HMOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

J BHYTPEHHEH MOTHBALMM, BKJIIOYAIOIIEH CTpeMJIEeHHE K JOCTHXKEHHIO LEeIH U
yCIexy, ONTUMU3M, THULIMATUBHOCTb, YMEHUE IEHCTBOBATh, UCXO/Is1 U3 CBOMX BO3MOXKHOCTEH;

J OMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh IMOHMMATh ASMOLMOHAIBHOE COCTOSHUE
NpyTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUH OOLICHHS, CHOCOOHOCTh K COYYBCTBUIO H
COIEPEKUBAHUIO;

J COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAUBATH OTHOLICHUS C
JIPYTUMH JIIOABMH, 3200THTHCS, POSBIISITH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

INPEAMETHBIE PE3VIJIBTATDBI

K xoHumy oOyuenuss B 10 knacce npeaMeTHblE pe3yibTaThl Ha YINIyOJIEHHOM YpOBHE
JIOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Y O0YHarOIUXCs YMEHUI:

J IOHUMATh POJib (PU3UKH B HKOHOMHUYECKOM, TEXHOJIOIMYECKOH, 3KOIOIMYECKOH,
COLMAIBHOM M 3THYECKOM cdepax MIesTeIbHOCTH YeJIOBEKa, poib M MecTo (u3uku B
COBPEMEHHOM HAy4YyHOM KapTMHE MHpA, 3HAYECHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOLIEH,
OOBSACHUTENBHOM M NPOrHOCTHYECKONW (yHKUMN (PU3MUECKOW TEOpUM — MEXAHUKH,
MOJICKYJIIPHON (U3UKA W TEPMOJIWHAMHUKH, POJb (PU3MUECKOW Teopur B (POPMUPOBAHUU
npecTaBiIeHui 0 GU3NIECKON KapTUHE MUDA;



J pa3nuyaTh yCIOBHS NPUMEHUMOCTH Mojeneld (U3MYEeCKUX Tel U IPOLECCOB
(sBNIEHMIT): MHEpLUMANIbHAs CHUCTEMa OTCYETa, a0CONIOTHO TBEPIAOE TEJIO, MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE JBIDKEHHE, CBOOOJHOE TajaeHue, aOCOJIOTHO ympyras aedopmanus,
abCOJIIOTHO ympyroe M aOCOJIIOTHO HEYyNpPyroe CTOJKHOBEHHUS, MOJAEIM Tra3a, JKUAKOCTH H
TBEPAOro (KPUCTAIJIMUECKOro) Tena, WJealbHBIM Ta3, TOYEUHBIH 3apss, OIJHOPOAHOE
AIIEKTPUUECKOE I0JIE;

J pa3nuyath ycioBHs (IpaHMIbI, 007acTH) NMPUMEHUMOCTH (PH3UYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (yHAaMEHTAIBHBIX 3aKOHOB M OTPAaHUYEHHOCTh WCIIOJIB30BAHUS
YaCTHBIX 3aKOHOB;

o aHAJIU3UPOBaTh U OOBACHATH MEXAHMUYECKUE IPOLECCHl U SABICHMS, HCIIOJIbB3YS
OCHOBHBIC IOJIOKEHHMsSI M 3aKOHbl MEXaHUKU (OTHOCHUTEJIIBHOCTh MEXaHMUYECKOIO JIBHKECHHMS,
(bopMyIbl KHHEMATHKH PaBHOYCKOPEHHOI'O JIBUKEHUs, IpeoOpa3oBanus ["anunes st CKOpoCcTH
U IepeMeIleHMs], 3aKOHbl HbloTOHA, NMPUHLUII OTHOCUTEIBHOCTU ['anmuies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBl COXPAHEHUS UMIIYJbCa U MEXAHWYECKOW SHEPruu, CBS3b pabOThl CHUJIBI C
U3MEHEHHEM MEXaHMYECKOM SHEpruM, YCJIOBUS paBHOBECUS TBEPIOro Tena), MpPU STOM
UCIIOJB30BaTh MaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCIOBHS INPUMEHUMOCTU
bu3nYeCKUX 3aKOHOB: MpeoOpa3oBaHmii ['amuies, BTOPOTO M TPEThero 3aKOHOB HEIOTOHA,
3aKOHOB COXPaHEHUs UMITYJIbCa U MEXAHUYECKOW JHEPIUH, 3aKOHA BCEMUPHOT'O TATOTCHMUS;

. AQHAIU3UPOBaTh U OOBSACHATH TEIJIOBBIE TPOLECCHl M SBJIEHUS, MCIIONb3YS
ocHOoBHble mosiokeHUss MKT u 3akoHBI MOJEKyJISIpHOM (pU3MKKM M TepMOAUHAMHUKHU (CBS3b
JABJICHHUs MICAIBHOTO Ta3a CO CpeAHEW KHHETUYECKOW DJHEprued TEIIOBOIO IBW)KCHHSA U
KOHLICHTpALlMEN €ro MOJIEKYJ, CBS3b TEMIEPAaTypbl BELIECTBA CO CPEAHEH KHHETUYECKOU
DHEPIrUEH TEIUIOBOTO ABUKEHUS €r0 YaCTHUIL, CBSI3b JABICHUS UI€AaJIbHOIO Ia3a ¢ KOHLIEHTPaluen
MOJIEKYJl M €ro TeMIeparypor, ypaBHeHue MenaeneeBa—Kmaneiipona, mnepBblil 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHUS YHEPTUU B TEIUIOBBIX MPOLECCAX), IPU 3TOM HMCIIOJIb30BaTh
MaTEMaTHYECKOE BBIPAKCHHE 3aKOHOB, YKa3blBaTh YCJIOBUS MNPUMEHMMOCTH YpPaBHEHUS
MenpeneeBa—KnaneiipoHna;

J aHAU3UPOBaTh U OOBICHATH AIIEKTPUYECKUE SBICHHS, HCIOJIb3YsS OCHOBHBIE
IIOJIO’KEHUSI U 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPAHEHUS JIEKTPUYECKOTO 3apsizia, 3aKOH
Kymona, NOTEeHIMANTBHOCTH  AJIEKTPOCTATHYECKOrO  MOJSA,  NPUHIUI  CYIEPIO3HIHH
JNEKTPUYECKUX TOJIEH, PU ATOM yKa3blBas yCIOBHA NPUMEHUMOCTH 3akoHa KyioHa, a Taxke
IIPAKTUYECKH Ba)KHbIE COOTHOLICHMs: 3aKOHbl OMa I ydacTKa Lenu W i1 3aMKHYTOH
aneKkTpuyeckor 1enu, 3akoH JDxoyns—Jlenma, mpaBuna Kupxroda, 3axonsr ®apanes s
AJIEKTPOIIN3A);

. ONMMCHIBATh (PU3MUECKUE TPOLECCHl M  SBJICHUS, MCIONb3Yysl BEIMYUHBL:
IepeMENICHUE, CKOPOCTh, YCKOPEHHE, MMIIYJIbC Te€la M CUCTEMBI TEJ, CHJIAa, MOMEHT CHJIbI,
JIaBJICHUE, MOTEHLUAJIbHAS DHEPIUs, KMHETHUYECKas HHEpIus, MeXaHudeckas SHeprus, padora
CWJIBI, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHME, CHJIA TSDKECTH, CHjla YIPYTOCTH, CWJIA TpPEHUS,
MOIITHOCTb, SHEPTHs B3aUMOACUCTBUS Tema ¢ 3eMiEi BOIU3U e€ MOBEPXHOCTH, SHEPTUs yIPYTon
neGopMannu TPYKUHBI, KOJIMYECTBO TEIUIOTH, aOCONIOTHAas TeMIieparypa Tena, padora B
TEPMOJIMHAMMKE, BHYTPEHHSS SHEPrHs HAEAJIbHOTO OJHOATOMHOIO Ta3a, paboTa HIealbHOro
ra3a, OTHOCHUTENIbHAs BIJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIIOBOrO —JBUTATENS;
IEKTPUUECKOE I10JI€, HANPSKEHHOCTD JIEKTPUYECKOTO I10JIsA, HANPSHKEHHOCTD I0JI1 TOYEUYHOIO
3apsiia WM 3apsHDKEHHOTO [Iapa B BAKyyMe M B TUAJIEKTPUKE, NOTEHIMAN AIEKTPOCTATUYECKOTrO
II0JIsI, Pa3HOCTh MOTEHIHUAJIOB, JJIEKTPOABIDKYLIAs CHIIA, CHJIA TOKA, HANpsSHKEHUE, MOIIHOCTH
TOKa, JIEKTpUYeCcKass €EMKOCTh IUIOCKOTO KOHAECHCATOpPAa, CONPOTHBICHHE YYacTKa LENU C



NOCJIEI0BATEIbHBIM U MapaJUIEIbHBIM COEIMHEHUEM PE3UCTOPOB, IHEPTHS SJIEKTPUUECKOT0 OIS
KOHJICHCATOPA;

. OOBSACHIATH OCOOCHHOCTH TIPOTEKaHUsI (UBHMYECKUX SIBICHHI: MEXaHHYECKOE
JBI)KEHUE, TEIUIOBOE JIBUKCHHE YacTHUI] BEIIEeCTBAa, TEIUIOBOE paBHOBECHE, OpPOYyHOBCKOE
nBkeHue, nudQysus, UcrapeHue, KUIMEeHne W KOHJEHCalus, IUIaBJICHHe M KpHUCTaTU3aIus,
HaIpPaBJIEHHOCTh TEIJIONEPENAUH, JJIEKTPU3alus TeJl, 3KBUIOTEHLUUAIBHOCTh IOBEPXHOCTU
3apsSKEHHOTO MTPOBOAHUKA;

. IPOBOUTH UCCIICIOBAHUE 3aBHCUMOCTH OJHON (PM3UYECKON BETHMUUHBI OT APYTOn
C HCHOJb30BAHUEM MPAMBIX M3MEPEHUH, IPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH
pe3yabTaThl MOJTYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJE TIpadUKOB € Y4ETOM
a0COJIIOTHBIX MOTPELIHOCTEH N3MEPEHNH, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHNUS;

o NPOBOJUTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEJIMYMH, IPU 3TOM BBIOUpATh
ONTUMAJILHBIA METOJ W3MEPEHHs, OLEHHBATh A0CONIOTHBIE W OTHOCUTENIbHBIE MOTPEIIHOCTU
IPSIMBIX U KOCBEHHBIX U3MEPEHMI;

J IPOBOAMUTH OMBITHl IO MPOBEPKE MPEAJOKEHHOW TUIIOTE3bl: IUIAHUPOBATH
AKCIEPUMEHT, CcOOUpaTh SKCIEPUMEHTAIBbHYIO YCTAaHOBKY, aHAJIU3HPOBATh IOJYyYEHHBIE
pe3yNbTaThl U JEJIaTh BBIBOJ O CTaTyCe NPEUI0KCHHON THIIOTE3HI;

J coOmoiaTh MpaBWwiIa 0€30MacHOr0 TPyAa INpH NPOBEJCHUM HCCIENOBAaHUI B
paMKax y4eOHOro HSKCHEpUMEHTa, MPAKTHKyMa U Yy4eOHO-HCCIIEOBATEIbCKOM M MPOEKTHOM
NeSITebHOCTH C MCIIOJIb30BAaHUEM U3MEPUTENIBHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYAOBAHMS;

o pemiaTh pacuéTHbIC 3a/1a4M C SBHO 3a/laHHOM M HESIBHO 3aJaHHOM (uznueckoi
MOJICJIbIO: HAa OCHOBAaHMHM aHAIM3a YCIOBHS OOOCHOBBIBATH BBIOOp (U3UUECKON MOeNH,
OTBEYAMOIIeH TpeOOBaHWAM 3aqadd, NPUMEHATH (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W
HOCTYyJIaThl (PU3UYECKUX TEOpUIl NPH MCIOJIB30BAaHUM MAaTEeMAaTUYECKMX METOAOB pELICHUs
3a/1a4, MPOBOJAUTH PacU€Thl HA OCHOBAHMU MMEIOIIMUXCS JAHHBIX, aHAJIM3UPOBATh PE3YJIbTAThl U
KOPPEKTHPOBATH METO/IbI PEIICHUS C YUYETOM IOJIyYEHHBIX PE3YJIbTaTOB;

. pemaTh KayecTBEHHBbIC 3a/laud, TpeOyrolue MPUMEHEHHs 3HAaHWW M3 Pa3HbIX
pa3nenoB Kypca (U3MKH, a TaKXKe MHTErpallMyd 3HAHUN W3 JPYTHX MPEIMETOB €CTECTBEHHO-
HAy4YHOT'O LIMKJIA: BBICTpaUBaTh JIOTUYECKYIO LIETIOUKY PACCYXIECHUN C OMOpPOW Ha M3y4YEHHbIE
3aKOHBI, 3AKOHOMEPHOCTH U (U3NYECKUE SIBICHUS;

o UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JUIsl OOBSICHEHUS OCHOBHBIX NPUHIIMIIOB
paboThI U3MEPUTETBHBIX IPUOOPOB, TEXHUUECKUX YCTPONCTB U TEXHOJIOIMUYECKUX IPOLIECCOB;

o NPUBOJIUTH TPUMEPHl BKIAAA POCCHUMCKUX M 3apyOeXHBbIX YUYEHBIX-(U3UKOB B
pa3BUTHE HayKH, B OOBSCHEHHME IPOLIECCOB OKPYXKAIOLIETO MHUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

o aHaJM3UpOBaTh W OLCHMBATH IIOCJEIACTBUSA OBITOBOW M IPOU3BOACTBEHHOM
NeSITeTIbHOCTH Y€JIOBEKa, CBA3AHHOM C (PM3MYECKHMMHM MPOLIECCAMHM, C TO3UIUI HKOJIOTHIECKOM
0€30MacCHOCTH, MPEACTABICHUN O palMOHAIbHOM HPHUPOJONOIb30BAaHUH, a TAKXKE Pa3yMHOM
MCIIOJIb30BAaHUM TOCTH)KEHUN HAyKH M TEXHOJIOTHH Ul JAJBHEHUIIETO Pa3BUTUS YEJIO0BEYECKOIO
00I111eCTBA;

o OPUMEHATh Ppas3iuyHble CIMocoObl paboTel ¢ HHpOpManueidl (u3nYecKoro
COJICpXaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTHH, MPHU 3TOM
UCIIOJIb30BaTh COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJOTUU Uil TIOMCKa, NepepadOTKu H
OpEIbsABICHUS] Y4yeOHOW M  HAy4HO-TIONMYJIAPHOW HMH(OpPMAIUM, CTPYKTYpUPOBAaHUS U
UHTEpIpeTaluu MHGOpPMALMK, MOJYYECHHOH U3 pa3IM4yHbIX HMCTOYHUKOB, KPUTUYECKU



aHAJTM3UPOBATh MMOMyYaeMyl0 MH()OPMALHMIO M OIEHWBATh €€ JTOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCS 3HAHUH, TaK ¥ HA OCHOBE aHaJIN3a NCTOYHUKA HH(OpMaIn;

o NPOSIBJIATE OPTaHWU3aIlMOHHBIE W IIO3HABATEIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
npuoOpeTeHus] HOBBIX 3HAHMW B TIPOIECCE  BBIOJNHEHHS MPOCKTHBIX W y4eOHO-
UCCIIEIOBATEIILCKUX Pa0OT;

o paboTaTh B TPYIIIE C UCTIOJTHCHUEM PA3IMUHBIX COIMATIBHBIX POJICH, TNIAHUPOBATh
pa60Ty T'pynIiibl, palnfMOHAJIbHO PpacnpeacidaTh ACATCIBHOCTbL B HCCTAHAAPTHLIX CUTyallUAX,
aJICKBaTHO OLICHMBATH BKJIAJ Ka)KJOTO M3 YYACTHMKOB IPYIIIBI B PEIICHHE pacCMaTpUBAEMOM
poOJIEMBI;

o NPOSIBJIATE MOTHBAIMIO K Oyaymed mpodecCHOoHaIbHON NEATEITFHOCTH I10
CIIENUATILHOCTAM (PU3UKO-TEXHHUECKOTO MPOQHUIISL.

K xonmy obOydenust B 11 knacce mpeaMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM YpOBHE
JOJKHBI OTPaXkaThb () OPMUPOBAHHOCTD Y 00YyHAIOIINUXCS YMEHUM:

J INOHUMATh POJb (PU3UKU B IKOHOMUYECKOM, TEXHOIOIMUECKOH, COLUAIbHON U
THYECKON cdepax ACATEIBHOCTH YeJIOBEKa, pPOJb M MECTO (PM3MKH B COBPEMEHHON HaydHOU
KapTHHE MHpPaA, POJIb ACTPOHOMHUHU B IPAKTUYECKON JEATEILHOCTH 4YelOBeKa U JajbHEHIIeM
HayYHO-TEXHUYECKOM  pa3BUTHM,  3HAU€HHE  OMHUCATEJIbHOM, cucTeMaTH3UpYIOILeH,
OOBSICHUTENIBHOW M TMPOrHOCTHYECKOW (PYHKUMH (U3MUECKOW TEOpuum — 3ICKTPOIUHAMMKH,
CHECNHMATBHON TEOPHUH OTHOCHTEIBHOCTH, KBAaHTOBOW (M3WKH, pPOIb (PU3UYECKOW TEOpHH B
dbopMHUpOBaHUH TIPEACTABICHUN O (U3MYECKOW KapTHUHE MHpPA, MECTO (HU3MYECKON KapTHHBI
MHpa B 00ILEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IPECTAaBICHUN O IPUPOJE;

J pasnnyarh YCIOBHUS HPUMEHMMOCTH Mojesel (U3HMUECKUX Tell U IPOLECCOB
(sBNIEHMIT): OJHOPOJHOE 3JIEKTPUYECKOE M OJHOPOJHOE MAarHMTHOE IIOJIsi, T'apMOHUYECKHE
KOJICOAHUsI, MAaTeMaTHMYECKHU MAasTHUK, WACAJbHBI TNPYXUHHBIM MasSTHUK, TapMOHHUYECKHE
BOJIHBI, UJI€aIbHBIN KOJIEOATEeNIbHBIN KOHTYp, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOI'O si1pa U
KBAaHTOBOM MOJIEJIH CBETA;

. paznuuath yCcioBHs (TpaHUIIbI, 00JaCTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB,
IOHUMAaTh BCEOOIUI XapakTep (pyHAaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh UCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

J aHaU3UpOBaTh U OOBACHATH JJIEKTPOMArHUTHBIE TPOLECCHl M  SBJICHUA,
UCIIOJIB3YSl OCHOBHBIE IIOJIOKEHUS U 3aKOHBl AUIEKTPOJAMHAMUKHM M CIELMAJIbHOW TEOpUHU
OTHOCHUTEJILHOCTH (3aKOH COXpaHEHMs 3JEKTPUUYECKOTo 3apsna, cuina Amiepa, cuina JlopeHua,
3aKOH 3JIEKTPOMAarHUTHON MHAYKIUMHU, npaBuwio Jlenna, cBsa3b D/{C caMOMHAYKIHUHA B 3JIEMEHTE
JIEKTPUUECKON LIETIH CO CKOPOCTBIO M3MEHEHUS CHIIbI TOKa, MMOCTYJIAThl CIEIUAIbHON TEOPHH
OTHOCHUTENIbHOCTH DUHILITEHHA);

J aHAJU3UPOBaTh U OOBSCHATH KBAHTOBBIE IPOLECCHl M SIBJICHHUS, HCIIOJB3YS
NOJIOKEHHSI KBAaHTOBOM (U3UKH (ypaBHEHHE DWHIITEHHA Ut poTorddeKTa, nepBblil U BTopon
noctynatel bopa, mpuHIUMI cooTHomIeHHs Heompenenénnoctedt ['eiizenOepra, 3aKoHBI
COXPaHEHMs 3apsAJOBOIO M MAacCOBOTO YHCEI M DSHEPruM B SJEPHBIX PEaKLUAX, 3aKOH
pPalMOaKTUBHOTO pacraja);

o ONMHUCBHIBaTh  (U3NYECKUE MPOIECChl U SBICHMUSA, UCIONb3Yys BEIMYUHBL:
HanpsHKEHHOCTh  AJIEKTPUYECKOI0 TOJsl, MOTEHIHMANl 3JIEKTPOCTaTHYECKOro I0Jis, Pa3HOCTh
NOTEHLUAJIOB, MIEKTPOABWKYINAs CUIa, NHAYKIUS MarHUTHOTO II0JIs, MAarHUTHBIN MOTOK, CHJIa
AMriepa, UHIYKTUBHOCTb, JIEKTPOJBIIKYINAs CHUIa CAMOUHIYKIIMH, SHEPTUsl MarHUTHOTO MOJIs



IPOBOJHHUKA C TOKOM, PEISTHBUCTCKUN MMITYJIbC, TIOTHAS SHEPTHs, YHEPTHUs MOKOsI CBOOOIHON
YaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3aps siApa, SHEPTUs CBA3M sIpa;

. OOBACHIATH OCOOCHHOCTH NPOTEKaHUSI (PU3MUECKHUX SIBICHUN: AJIEKTPOMArHUTHAS
WHAYKIHSI, CAMOUHIYKIIHUS, Pe30HaHC, UHTepdEepeHLIus BOJIH, Tudpakuus, Tucnepcus, MOIHOoe
BHyTpEHHee OTpaxeHue, Gporodnekrpuueckuii apdekt (porosaddexr), anbda- u Oera-pacnaisi
sep, raMmMma-u3JydeHue saep, (hU3MuecKkue MPHUHIMIBI CIEKTPaIbHOTO aHain3a M padOThI
na3epa;

o OTIpeNeNIATh HAINpaBlIeHUEe WHIYKIMH MAarHUTHOTO IIOJII TPOBOJHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;

o CTPOUTh H300paKE€HUE, CO3[aBa€MOE€ IUIOCKMM 3€pKajioM, TOHKOW JHMH30U, U
paccUUTHIBaTh €TO XapaKTEPUCTHKU;

o NPUMEHATH OCHOBOIIOJIAralollie aCTPOHOMHYECKHUE TMOHSTHS, TEOPUU U 3aKOHBI
JUIsL aHalu3a U OObACHEHUS (PU3MUECKHUX MPOLECCOB, MPOUCXOIANINX B 3BE3NAX, B 3BE3IHBIX
CHUCTEMaX, B MEXIallaKTUYeCKOW Cpele; MABIKEHUS HEOeCHBIX TeJ, SBONIONMH 3BE3N U
Bcenennolii;

J OPOBOIUTH  HUCCIEAOBAaHME  3aBUCHUMOCTEH  (U3MYECKUX  BEJIMYUH  C
UCIIONIb30BAaHUEM TIPSMBIX W3MEpPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYCHHOW 3aBUCUMOCTH (M3WYECKHX BEIMYMH B BHUAE TpadukoB ¢ ydéTom
a0COIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, 1eTIaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEIOBAHNUS;

o IPOBOJUTH KOCBEHHbIE M3MEpPEeHUs (U3MYECKUX BEIMYWH, IPU 3TOM BBIOHMPATH
ONTHUMAJTBHBIA METOJ W3MEpPEHUs, OLIEHWBAaTh a0COJIOTHBIE U OTHOCUTENBHBIE MOTPEIIHOCTU
TPSIMBIX U KOCBEHHBIX U3MEPECHHIA;

J NOPOBOJUTH OIBITHI 0 TPOBEPKE MPEUIOKEHHONW THIOTE3bl: IJIAHUPOBATh
HKCIEPUMEHT, COOMpaTh HKCHEPUMEHTAJIbHYIO YCTAaHOBKY, AaHAJIM3MPOBATH IIOJTYYCHHBIC
pe3yJIbTaThl U AETAaTh BBIBOJ O CTATyCE MPEATIOKEHHOMN THITOTE3BI;

o OIIMCHIBATH METO/IbI MTOJTyYEHHsI HAYYHBIX aCTPOHOMHUYECKUX 3HAHU,

J coOmoaTh MpaBwia 0e30MacHOr0 TPyAa IPH TNPOBEACHUM HCCIEIOBAaHUN B
paMKax y4eOHOTro HSKCHEpUMEHTa, MPAKTHKyMa M y4eOHO-HCCIIEOBATENIbCKOM M TPOEKTHOM
JESTEIbHOCTH C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U J1aOOpaTOPHOro 000pyJ0BAHMUS;

° pemaTth pacuy€THBIC 33/Ja4d C SIBHO 3aJlaHHOM W HESBHO 3aJaHHON (HU3UYECKOM
MOJIETIbIO: Ha OCHOBAHMU aHajlM3a YCIOBHUS BBIOMpaTh (U3WYECKUE MOJEIH, OTBEYAIOIINe
TpeOOBaHUSM 3a/layd, NPUMEHATH (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl
¢u3nueckux TEOpud TPU MCIOJNB30BAaHMM MAaTEMaTHMYeCKHMX METOAOB pELIeHHs 3ajad,
OPOBOIUTH PACYEThl HAa OCHOBAaHUHM HWMEIOMIMXCS JAaHHBIX, aHAIW3UPOBATH pE3yJbTaThl WU
KOPPEKTHPOBATH METO/IbI PEIICHUS C YUYETOM IMOJTyY€HHBIX PE3YyJIbTaTOB;

o pemath KayecTBEHHbIE 3a/Jayu, TpeOylolire NPUMEHEHHUs 3HAaHUN W3 pa3HBIX
paszenoB Kypca (pU3MKM, a TakKe MHTErpalyyd 3HaHWM U3 JIPYTUX MHPEIMETOB €CTECTBEHHO-
HAYYHOTO LMKIA: BBICTpAaUBaTh JIOTUYECKYIO ILIETIOUKY PACCYXICHUN C OMOpOW Ha M3yuYeHHBIC
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKHE SBICHUS;

J UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS JUIsI OOBSCHEHHS OCHOBHBIX MPUHIIMIIOB
paboThl U3MEPUTETHHBIX TPUOOPOB, TEXHUYECKUX YCTPOHCTB U TEXHOJIOTMYECKUX MPOLIECCOB;

o MPUBOIUTH TPUMEPHI BKIIAJIa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE NPOIECCOB OKPYKAIOMIETO MHUpPA, B Pa3BUTHE TEXHUKU H
TEXHOJIOTHIA;



J aHAM3UPOBaTh W OLCHHUBATH TIOCJIEACTBUSA OBITOBOM M IMPOU3BOACTBEHHOMN
NeSITeTIbHOCTH Y€JIOBEKa, CBA3AHHOM C (PM3MYECKHMMHU MPOLIECCAMHM, C TO3UIUI IKOIOTHIECKOM
0€30MaCHOCTH, MPEACTABICHUN O palMOHAIbHOM HPHUPOJIONOIb30BAaHUM, a TAKXKE Pa3yMHOM
WCITOJIb30BAaHNN JOCTHKEHUW HAYKHW U TEXHOJIOTUH I JAJIBHEMILEro pa3BUTHUS YEIOBEYECKOTO
00I111eCTBA;

. OPUMEHATh pa3IuyHble crmocoObl paboTel ¢ uHpOpManuend QUINIECKOTO
COJCpXaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTHH, MPHU 3TOM
UCIIOJIb30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTUM JJIsl TOMCKa, MepepadoTKu U
OpenbsBICHUs] Yy4eOHOW U HAy4HO-TIONMYJAPHOW HMH(OpPMAIMK, CTPYKTYPUPOBAaHUS U
UHTEpIpeTanuu MHPOpPMAIUU, TMONYYEHHONM W3 PAa3NUYHBIX MCTOYHUKOB, KPUTHYECKU
aHAM3UPOBATh MOJTy4YaeMyl0 HH(OpPMALMIO U OLIEHWBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIIMXCS 3HAHUM, TaK ¥ HA OCHOBE aHaJIN3a HCTOYHUKA HH(OpMaIn;

J IPOSIBIATh OpPraHM3ALMOHHBIE M I103HABATEIbHBIE YMEHMSI CAMOCTOSITEIBLHOTO
npuoOpeTeHus] HOBBIX 3HAHMKW B  TIPOIECCE  BBIOJHEHHS MNPOCKTHBIX W y4eOHO-
HCCJIEI0BATEIbCKUX padoT;

. paboTaTh B TpYMIIE€ C UCIIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, MIaHUPOBATh
paboTy TpyIIbl, palloOHAIbHO paclpeAesiTh ACSITeNbHOCTh B HECTAHAAPTHBIX CHUTYyalUsX,
aJICKBaTHO OLIEHMBATHh BKJIAJ Ka)XOTO M3 YYACTHHKOB TPYIIIbI B PEIICHHE paccMaTpUBaeMOu
npoOIeMBbl;

J OpPOSIBJIATE MOTHBAIMIO K Oyaymed npoQeccHoHanbHON NeATeNTbHOCTH I10
CHEIHUAITBHOCTIM (PU3UKO-TEXHUIECKOTO TPODUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Konn4yecTBo yacos
Ne HanmeHoBaHMe pa3ie/ioB U TeM DJIeKTpPOHHbBIe (LM (pPpOBbIE)
Kourpoabnbie IIpakTHyeck
n/n NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl

padoThI ue padoTbl

Pasnea 1. HAYUYHBIA METO/ IIO3HAHUS IIPUPOIbI

1.1 Hayunslii MeTO MO3HAHUSA IPUPOLBI 6 bubnnoreka [{OK https://m.edsoo.ru/7f41bf72
Utoro no pazneny 6
Pa3zpgen 2. MEXAHUKA
2.1 Kunemartuka 10 1 bubmuoreka [{OK https://m.edsoo.ru/7f41b£72
2.2 JlnHaMHKa 10 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
2.3 CraTuka TBEpIOTo Tena 5 1 bubmmoreka IIOK https://m.edsoo.ru/7f41bf72
2.4 3aKOHBI COXPAHEHHMS B MEXAHHUKE 10 1 bubnunoreka LIOK https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 35

Pa3nea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJIUHAMHUKA

OCHOBBI MOJIEKYJIIPHOKUHETUYECKON bubmuoteka [{OK https://m.edsoo.ru/7f41b£72

3.1 15 1

Teopuu
39 Tepmonunamuka. TEMIOBbE MAIHHbL 20 1 bubmmoreka IIOK https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUSI BEUIECTBA. 14 | bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72

®da3oBbI€ MEPEXOIBI

Hroro no paszneny 49


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Pasnea 4. JIEKTPOJIUHAMUKA

4.1 DIIEKTPHYECKOE TI0JIE 24 1 butimoreka IIOK https://m.edsoo.ru/7f41bf72

4.2 TTOCTOSHHBII 3TEeKTPUUECKHI TOK 24 1 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72

43 Toku B pasAUUHBIX cpeaax 6 bu6numoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 54

Pazzen 5. ®DU3HUECKHUHN MPAKTUKYM

5.1 Du3nvecKuil NpakTUKyM 16 16 bu6mmoreka LIOK https://m.edsoo.ru/7f41b£72
Uroro no pazgeny 16
PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 170 8 16


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

HaumeHoBaHMe pa3iesioB U TeM
NpoOrpamMmbl

Ne i/m

Paznea 1. JIEKTPOJJUHAMUKA

1.1 MaruautHoe 1oe
1.2 DneKTpoMarHuTHasi UHAYKIUs

Hroro no pazngeny

Pa3nen 2. KOJIEBAHUSA U BOJIHBI

2.1 Mexannueckue KojieOaHus
2.2 DNeKTpOMarHuTHBIC KOJIeOaHus
73 Mexannueckue n
' ANEKTPOMArHUTHBIE BOJHBI
2.4 Onruka

Hroro no pazneny

KoanuyecTBo 4acoB

Bcero

14

13

27

10

15

10

25

60

Koutpoasn
ble padoThI

[IpakTnyeck
ue padoTsl

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

3.1 Ocuosel CTO

Hroro no pazneny

5

1

JyeKTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE Pecypchl

bubmuoreka I{OK https://m.edsoo.ru/7f41¢97¢

bubmuoreka I{OK https://m.edsoo.ru/7f41¢97¢

bu6mmorexa LIOK https://m.edsoo.ru/7f41¢97¢

bu6mmoreka IIOK https://m.edsoo.ru/7f41¢97¢

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢

bu6mmorexa IIOK https://m.edsoo.ru/7f41¢97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢



https://m.edsoo.ru/7f41c97c
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Pa3znen 4. KBAHTOBAS ®U3UKA
KopnyckynspHO-BOJIHOBOM

4.1 15
Ty au3M

4.2 dusuka atoma 5

dusuka aTOMHOTIO s1Apa U
43 P 5

OJICMCHTAPHBIX YaCTHUI]

Hroro no pasneny 25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

OneMeHThI ACTPOHOMMUH U

5.1 12
acTpoU3UKH

Hroro no pazneny 12

Paznea 6. PU3SHUECKHAN MPAKTUKYM

6.1 Pu3HYECKU IPAKTUKYM 16 16
Hroro no pazneny 16
Pa3nesn 7. OBOBIIAIOIIEE IIOBTOPEHHUE

Cucremaru3anus U 0000IICHUE
MIPEIMETHOTO COACPKAHUS U

7.1 OITBITA JICSATCIIFHOCTH, 15
MPUOOPETEHHOTO MPU U3YyUEHUU
kypca ¢pusuku 10 — 11 xmaccos

Hroro no paszneny 15
PesepBHOE BpeMst 10

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 170 4 16

bu6mmoreka IIOK https://m.edsoo.ru/7f41¢97¢

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢

bubmuoreka I{OK https://m.edsoo.ru/7f41¢97¢

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢

bu6mmorexa IIOK https://m.edsoo.ru/7f41¢97¢

bu6mmorexa LIOK https://m.edsoo.ru/7f41¢97¢



https://m.edsoo.ru/7f41c97c
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