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Padouas nporpamma yuyeoHOro npeamera «u3uka»
n1s oOy4varormuxcst 10 — 11 kimaccos,
B TOM YHUCJIC HHBAJIHJIOB U JIUI[ C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI,
Y2IIYOIeHHbLIL YPOGeHb

IIporpamMmma MokeT OBITE peajin30BaHa IIPY TOMOIIY IUCTAHIIMOHHEIX 00pa3oBaTeIbHbIX
TEXHOJOTUH

Cocmasumenu: memoouueckoe 0b6veouHerue yuumeel eCmecmeenHblX OUCYUNTIUH
MBOY I'imnazus Ne 24

COJAEPKAHUE YYEBHOI'O ITPEJIMETA

10 kaace
PA3JIEJI 1. HAVYHBIN METO/ ITO3HAHU A ITPUPOAbI
Ou3uka — (QyHaaMeHTandbHas Hayka O mpupone. HaydHblif MeTOJ TO3HAHHMS M METOJbI

UCCIeToBaHMs (PU3NYECKUX SBICHUNA. DKCHEPUMEHT M TEOPHUs B IMPOIECCe MO3HAHUS TMPUPOIBI.
Habmtonenue u skcriepuMeHT B pusnke. CriocoObl nu3mepeHust pU3MUecKuX BEIUYUH (aHAJIOTOBbIE
1 nu(poBbIe U3MEPUTEIBbHBIE MTPHOOPHI, KOMIBIOTEPHBIE TAaTYUKOBBIE CUCTEMBI). [lorpemHoctu
u3MepeHHil HU3MYeCKUX BeJIUYMH (a0COMIOTHAS U OTHOCUTEINbHAsS). MoenupoBaHue GpU3nIecKux
SBJICHUI U IPOLECCOB (MaTepualibHas TOYKa, aOCOMIOTHO TBEPAOE TEJO, UACAIbHAS JKUAKOCTD,
ujea’bHbII ra3, ToueuHslid 3apan). I'unoreza. ®usnveckuil 3aKOH, IPaHUILIbI €r0 IPUMEHUMOCTH.
®usznyeckas teopus. Posib u Mecto pusnku B GOpMUPOBAHUU COBPEMEHHON HAayYHOW KapTHHBI
MHpA, B IPAKTUYECKON NEeATEIbHOCTH Jto/iel. BBOAHBIN MHCTPYKTaX MO TEXHUKE 0€30MaCHOCTH.
Yuenuueckuit sxcnepumenm, nabopamopusie pabomoi, npaKmuKym
1. 3nakomctBO ¢ 1MdpoBoi nabopatopuel mo ¢usuke. Ilpumepsl u3MepeHus QGuUNUECKUX
BEJIMYMH ITPH TOMOIIN KOMITBIOTEPHBIX JTaTYHKOB.
2. JlaGopatopHas pabota «/3mMepeHHe Cuilbl TOKAa U HAIPSKEHHS B 1IETIH MOCTOSIHHOTO TOKa MpHU
MTOMOIIIM aHAJIIOTOBBIX M IMU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOBY. [IpaBuia 6ezonacHOCTH MpH
pabote ¢ 1abopaTOPHBIM 000PYAOBAHHEM.

PA3AEJI 2. MEXAHUKA

Tema 1. Kunematuka. Mexanudeckoe aBrkeHrne. OTHOCUTEILHOCTE MEXaHUUECKOTO IBIKECHHUS.
Cucrema otcuéra. [Ipsimas u obpaTHas 3a1ayll MEXaHUKU. Pajnyc-BeKTOp MaTepHalbHON TOUKH,
€ro TMPOEKIIMW Ha OCH CHUCTeMbl KoopauHatr. Tpaektopus. Ilepemenienue, CKOpocTb (CpemHss
CKOPOCTh, MTHOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHalbHOM TOYKH, MX MPOEKIHUH Ha OCHU
cucteMbl KoopauHaT. CloXeHHe TIepeMeIleHUd U CIoKeHue CcKopocTeil. PaBHOMepHoe u
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U
MyTH MaTepHaibHON TOYKM OT BpeMeHH U ux rpaduku. CBoOomHOE majieHue. YCKOpeHue
CcBOOOSHOTO TajeHus. [[BwkeHue Tena, OpOIIEHHOTO TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTH
KOOpJIUHAT, CKOPOCTH U YCKOPEHHS MaTepHalbHOM TOYKHM OT BpPEMEHH U HX TpaduKu.
KpuBonuneiriHoe nBmxeHue. J[BUKEHHE MATepHAJIbHOM TOYKM IO OKPY)KHOCTH. YTJIOBAas H
nuHelHas ckopoctTh. Ilepwon u wacrtota oOpamienus. LleHTpocTpemurenbHOe (HOPMAIbHOE),
KacaTelbHOe (TaHTeHIIMAIIBPHOE) U TIOJIHOE YCKOPEHNE MaTepUaTbHON TOUKH.

Texnuueckue ycmpoiicmea u mexHoao2udyecKue npoyeccvl. CHUJAOMETp, JBUKEHHUE CHapsAOB,
LIETIHBIE, IIeCTepEHYATHIC U PEMEHHBIE TIepeIadl, CKOPOCTHBIE TU(THI.

Jlemoncmpayuu

1. Monenb cucTeMbl OTCUYETA, MIUTKOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTHK JIBHXKEHUS.

2. CiocoObI Hccne0BaHus ABMKCHUN.

3. Mnmroctpanust npeaesibHOro Mepexo1a 1 i3BMEPEeHUE MITHOBEHHOM CKOPOCTH.



4. [IpeoOpazoBaHKe TBUKCHHUM C UCIIOIB30BAHUEM MEXaHU3MOB.

5. ITameHue Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

6. Habmonenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

7. HanpaBiieHre CKOPOCTH IPU JBUKEHUHU 110 OKPYKHOCTH.

8. [IpeoOpa3zoBaHme yriioBOH CKOPOCTH B PEIYyKTOPE.

9. CpaBHeHue MyTel, TPAaeKTOpPHUIl, CKOPOCTEH IBMKEHUS OJHOTO M TOTO K€ Tejla B Pa3HBIX

CUCTEMaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym

1. M3yyeHue HEpaBHOMEPHOTO IBUKEHUS C LIETBIO ONpEAeNICHUSI MTHOBEHHOM CKOPOCTH.

2. HccrnenoBanue 3aBHCUMOCTH IIYTH OT BPEMEHU TPU PaBHOYCKOPEHHOM JIBUKCHUU.

3. HM3mepeHue yckopeHUs CBOOOJHOTO mMajieHus (PEKOMEHJOBAHO MCIIONIb30BaHHE LHUPPOBOI
naboparopun).

4. HWccrnenoBaHue 3aBHCHUMOCTH IepHoJa OOpamieHuss KOHHYECKOro MasTHHKa OT €ro
[1apaMeTpoB.

5. JlabopatopHas pabGota «l3MepeHHe YCKOpPEHHs MpPH MPSIMOJIUHEHHOM PpPaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOM miockocTuy. [IpaBuina 6e3omacHoctu npu padote ¢ 1ab0paTopHbIM

o0opymoBaHuEM.

6. JlabGoparopnas pabora «M3ydeHue ABHKEHUS Teja, OPOLIEHHOTO0 TOpU30HTaNbHO. [IpoBepka
TUIIOTE3bl O MPAMOW IPONOPLHUOHATIBHOM 3aBUCUMOCTH MEXAY JaIbHOCTBIO IIOJNETA M
HavalbHOM CKOpocThio Tena». IIpaBuia Oe3omacHocTH Tpu pabore ¢ J1abOPaTOPHBIM
00opynOBaHUEM.

7. JlaGopatopHas pabora «M3ydyeHue NBUKEHUS TeJIa IO OKPYKHOCTHU C TIOCTOSSHHOW 110 MOYITO
ckopocThion. [IpaBuiia 6e30macHOCTH MpH padboTe ¢ 1abOPaTOPHBIM 00OPYAOBAHUEM.

Tema 2. /Imnammka. [lepBriii 3akoH Hbrorona. MHepuuanbuble cucreMbl orcuéra. [IpuHimn

oTHOocuTenbHOCTH [ anunes. HennepuuansHbie cucteMsl 0TcuéTa (ornpeaeneHue, npuMepsl). Macca

tena. Cuna. [lpunnun cynepnosuuuu cui. Bropoit 3akon HproToHa 1711 MatepuaabHON TOYKHU.

Tpernii 3akoH HploTOHAa [ MaTepUaIbHBIX TOYEK. 3aKOH BCEMHUPHOTO TATOTEHUS.

OKBUBAJIEHTHOCTb T'PaBUTALIMOHHON M MHEPTHOU Macchl. Cuila TSKeCTH. 3aBUCUMOCTb YCKOPEHHUS

CBOOOJHOTO MaJIeHUsI OT BBICOTHI HAJ| MOBEPXHOCTHIO IJIAHETHI M OT Teorpaduyeckoil MIMPOTHI.

JIBrokeHrne HEOECHBIX TeJl W UX CIyTHUKOB. 3akoHbl Kerutepa. IlepBas kocMuueckass CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec Tena, nBmwxkyuierocs ¢ yckopenuem. Cuiia TpeHUsI.

Cyxoe Tpenue. Cuna TpeHUs CKOJIbKEHUS U cwia TpeHus nokos. Koadduuuent tpenus. Cuna

CONIPOTHBIICHUS TIpU JIBWKEHUU Te€la B JKUJIKOCTH WIM Tra3e, €€ 3aBUCUMOCTb OT CKOpPOCTHU

OTHOCHUTENbHOTO IBWKeHus. JlaBnenue. ['unpocratnueckoe aapinenue. Cuna Apxumena.

Texnuueckue ycmpoiicmeéa U  mMexHoJIO2U4YecKue npoyeccwl: TOMALIWIHHUKY, JIBU)KCHHE

HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

1. HabnroieHne ABM>KEHUS TNl B MHEPLMAIBHBIX U HEMHEPIMAIBHBIX CUCTEMAaX OTCYETA.

2. IIpyHIMI OTHOCUTENBHOCTH.

3. KaueHue ByX IMJIMHIPOB UITU HIAPOB Pa3HOI MacChl ¢ OJJUHAKOBBIM YCKOPEHHEM OTHOCUTEIILHO

HEUHEPLHUAIBbHONW CUCTEMBI OTCUETA.

4. CpaBHeHHE paBHOAECHCTBYIOLIEH MPHUIIOKEHHBIX K TETY CUJI C IPOU3BEACHUEM MAcChl TEJIa Ha €r0

YCKOpPEHHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

5. PaBeHCTBO CuJI, BOBHUKAOUIUX B PE3YJIbTATE B3AUMOACHCTBUS TEI.

6. M3Mepenne Macc 1o B3auMOJIEHCTBUIO.

7. HeBecoMOCT®b.

8. Bec Tena npu ycKOpEHHOM MOABEME U Ma/ICHUU.

9. llenTpoOexXHBIE MEXaHU3MBI.

10. CpaBHEeHME cnil TPEHUS MOKOS, KAYEHHSI U CKOJIbKEHUS.

Yuenuueckuii sxkcnepumenm, nadbopamopusvie padomot, nPAKMuUKym

1. JlaGoparopHass pabota «M3mepeHue KodpQHUIMEHTa TPEHUS IO BEIUYHMHE YIJIOBOTO
kod(durmenta 3aBucumoctu FTp(N)». [IpaBuiia 6e3omacHOCTH pu paboTe ¢ J1ab0paTOPHBIM
o0opyIoBaHUEM.

2. TlIpoBepka rUmOTE3bI O HE3aBUCUMOCTH BPEMEHH JIBIDKEHHSI OpYCKa M0 HAKIIOHHOW IJIOCKOCTH
Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



3. MHccrnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIUX B IPYKUHE U PE3MHOBOM 00pa3sIie,
oT ux aedopmarum.

W3y4yeHne IBIKEHNS CHCTEMBI Tell, CB3aHHBIX HUTHIO, MEPEKHHYTON Yepe3 JErKUi OJIOK.
HccnenoBanue NBUXKEHUs OpycKa MO HAKJIOHHOM TIOCKOCTH C TIEPEMEHHBIM KO3 (QUITEHTOM
TPEHHUSL.

6. W3ydenue nBMKEHUS TPy3a Ha By C TPCHHUEM.

ok~

Tema 3. CtaTuka TBépaoro tejaa. AocomotHo TBEpAOe Teno. [locTynarensHoe U BpamaTeIbHOE

JBUKEHUE TBEPIOrO Teja. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauleHus. [1nedo cuibl. Ciioxenue

CHWJI, IPWJIO’KEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena. Y ciaoBHsl paBHOBECHUS TBEPJOrO TeNa.

YcroitunBoe, HEYCTOMYHMBOE, OE3pa3InuYHOE PABHOBECHE.

Texnuueckue ycmpoucmea u mexHoI02u4ecKue npoyeccovl. KPOHIUTEHH, CTPOUTEIbHBIM KpaH,

penéTyarbie KOHCTPYKIUU.

Jlemoncmpayuu

1. YcnoBus paBHOBECHS.

2. Bunpl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, nPAKMuUKym

1. JlaGoparopnas pabota «lccnenoBanue yciaoBuil paBHOBECHsI TBEPIOTO Tella, UMEIOIIETO OCh
BpamieHus». [IpaBuina 6e3onacHOCTH Tpu paboTe ¢ JTA0OPATOPHBIM 000PYIOBAHHEM.

2. KoHcTpyupoBaHue KpOHIITEHHOB U PACUYET CUIT YIPYTOCTH.

3. U3yueHune yCTOMYMBOCTU TBEPAOrO TeJIa, UMEIOIIETO IUIOMIA/lb OMOPBI.

Tema 4. 3akoHbl coxpaHeHMss B MexaHuke. VIMmynbc MarepuaJbHOM TOYKHM, CHCTEMBI

MarepuaibHbIX TO4YeK. L{eHTp Macc cucTeMbl MaTepUalbHBIX TOUYEK. TeopeMa 0 JIBUKEHUHU LIEHTpa

Macc. MiMnynbsc cuiibl M M3MEHEHHE UMITyJIbca Tejla. 3aKOH COXpaHEHHs UMIyjbca. PeakTuBHOE

JIBUKEeHHE. MOMEHT UMITyJibca MaTepuanbHOM Touku. [IpencraBieHue o COXpaHEHMHM MOMEHTA

UMIIYJIbCa B IIEHTPAJbHBIX MOIX. PaboTa cuibl Ha MaJoM M Ha KOHEYHOM IE€pPEMEIICHUH.

I'padmueckoe mpencraBieHue padboTel cuiabl. MomHoOcTh cuibl. KuHeTnueckas »Heprus

MaTepuaabHOU TOYKU. Teopema 00 M3MEHEHMM KMHETHYECKON SHEPruu MaTepuaibHOW TOUKHU.

[loTenuumanpHble U HeMOTEeHUUANbHbIE cuibl. [loTeHunanbHas sueprus. [loreHunanbHas Heprus

yrnpyro neopMHUPOBaHHON TpYyKuHBL [loTeHIManpHas »JHEpPruUs Telna B  OJHOPOJHOM

rpaBUTallMOHHOM Imoiie. IloTeHnnanbHass 3Heprus Tena B IPABUTALIMOHHOM I10JI€ OJHOPOIHOTO

mapa (BHyTpH U BHe 11apa). Bropas kocMudeckast cCkopocTh. TpeTbs kocMuueckas ckopocTb. CBs3b

pabOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXAaHWYECKOH 3HEpruM CUCTEMbI Tell. 3aKOH

COXpaHEHUs MEXAaHUYECKOW SHEPTUH. YTIPYTHE U HEYIIPYTUe CTOJIKHOBEHMS. Y paBHEHHE bepHyun

JUIL  WIEANbHOM JKMAKOCTHM KaK CIEICTBHUE 3aKOHA COXPAaHEHMS MEXAHWYECKOW DSHEPruu.

Texnuueckue ycmpoucmea u mexHoao2udeckKue npoyeccvl. JIBUKEHHE PakKeT, BOJAOMET, KONED,

NPY>KUHHBIA MHCTOJIET, TUPOCKOI, (PUIypHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu

1. 3akoH coxpaHEHMsI UMITYJIbCA.

2. PeakTuBHOE IBH)KEHHE.

3. 3MepeHne MOIHOCTH CHJIBL.

4. 3MeHeHue SHepruu Teja MpU COBEPIICHUH PabOThl.

5. B3auMHbI€ nipeBpalicHUs KHHETUYECKOU U MMOTEHIIMAIbHON SHEPTUI IIPU AEMCTBUU HA TEJIO CUJIbI

TSYKECTH U CUJIBI YIIPYTOCTH.

6. CoxpaHeHue SHepTruu Npu CBOOOIHOM a/ICHUU.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot, nPAKmMuKym

W3mepeHue cuibl TSATH, CKOPOCTH MOJIENHN SJIEKTPOMOOHIIS M MOIITHOCTH CHJIBI TSTH.

CpaBHeHHE U3MEHEHHS UMITYJIbCa TeJla ¢ UMITYJIbCOM CHUJIBL.

HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIPYTOM B3aUMOAECHCTBUH.

N3mepenne KNHEeTHYECKON YHEPTUHN Teja M0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHIUAIBHON SHEPTUU NMPY>KUHBI C pabOTOM CUIIBI TPEHHUS.

JlabopaTopHass pabota «M3MepeHue uMITylIbca Tela MO TOpPMO3HOMY myTu». [lpaBuna

0€30MacHOCTH MU paboTe ¢ 1abopaTOpHBIM 000PYTOBAHUEM.

oukhwndE



7. JlaGopatopHass paborta «OmpeneneHue padOThl CHIBI TPEHUS TNPH JBIXKEHUH Tela IO
HaKJIOHHOW miockoctw». IlpaBuma OezomacHocTH mpu  pabore ¢ J1aOOPAaTOPHBIM
000pyI0BaHUEM.

PA3JIEJI 3. MOJIEKVYJIIPHASA ®U3UKA U TEPMOJANHAMUKA

Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI Teopuu. OCHOBHBIE TTOJIOKEHUSI MOJICKYJISIPHO-

kuHeTndeckoi Teopun (MKT), ux onbitHOoe o6ocHoBanue. Juddys3us. bpoyHoBckoe aBUKEHHE.

Xapaxkrtep ABUKEHHS U B3aUMOJICHCTBUS YaCTHUI] BellecTBa. MoAENN CTPOEHHUSI Ta30B, KUJIKOCTEN

U TBEPABIX TeJl U OOBSICHEHHE CBOICTB BellecTBa Ha OCHOBE 3TUX Mojeieil. Macca u pa3mepsl

Mosiekynn (aromoB). KomumuectBo BemiectBa. Ilocrosnnass Aoraapo. TermoBoe paBHOBecCHE.

Temmnepatypa u crioco6sl e€ uzmepenus. [lkana temneparyp Lenscus. Monens uaeansHoro rasa

B MKT: yacTuupl raza IBHKYTCS XaOTHYECKH M HE B3aUMOJIEHCTBYIOT IPYr ¢ ApyroM. I'a3oBbie

3aKOHBI. YpaBHeHHe MeHneneeBa—Kianeiipona. AGconroTHas Temreparypa (IKana TeMnepaTyp

KenbBuna). 3akon [lanprona. M3omporecchl B MACAIBHOM ra3e € IMOCTOSIHHBIM KOJIMYECTBOM

BemecTBa. ['paduueckoe mpeacTaBieHHE H30MPOIECCOB: H30T€pMa, H30Xxopa, u3zobapa. CBs3b

MEX/y JaBJICHUEM U CpeAHEH KMHETHMYECKON »HEpruer MmocTynaTesIbHOrO TEIJIOBOTO JBUKCHUS

MOJICKYJI HjeaabHoro ra3a (ocHoBHoe ypaBHeHne MKT wmaeanbHoro rasza). Cesizb aOCOJIOTHOM

TEMIIEpaTypbl  TEPMOAMHAMUYECKOM CHUCTEMBI CO  CpeJHEH KHHETUYECKOW DHEprueu

MOCTYNATENbHOTO TEIJIOBOTO JABMKCHUSI €€ YaCTHII.

Texnuueckue ycmpoucmea u MmexHOLo2U4ecKue npoyeccvl:. TEPMOMETpP, OapoMeTp, IMOJIy4YeHHE

HAaHOMAaTEPHAaJIOB.

Jlemoncmpayuu

. Monienu 1BUKEHHS YacTHI] BEIECTBa.

. Mopenb OpOyHOBCKOTO JIBHKEHHUSI.

. Buneoponuk ¢ 3anuceo peaibHOro OpOyHOBCKOTO JIBHXKEHHUSI.

. Auddysus xuakocreit.

. Moaens onbita [TepHa.

. [IpuTsikeHne MOJIEKYII.

. Moaenu KpucTaJNIM4ECKUX PEMIETOK.

. HabGironenue u uccinemoBaHue N30MpoIeCcCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPaKmMuKym

1. JlaGoparopnas pabota «lccnenoBanue mporecca yCTaHOBJICHHS TETUIOBOTO PABHOBECHSI TPH
TEII000MEHe MeXIy Topsiuedl U XonoAgHoW Boaoi». [IpaBuna GezomacHocTH mpu paboTe ¢
71a00paTOPHBIM 000PYIOBAaHHEM.

2. JlaGoparopHas pabora «M3ydeHWe HM30TEPMUYECKOrO TIporecca (BHICOACMOHCTPAIINS)Y.
[IpaBuna 6e30macHOCTH NP paboTe ¢ T1adopaTOPHBIM 000PYIOBAHUEM.

3. Jlaboparopnas pabora «M3ydenue n3o0apHoro mpoieccay. [IpaBuia 6e3omacHocTr pu padboTe
¢ 1abopaToOpHBIM 000PYIOBaHUEM.

4. W3ydeHue U30XOPHOTO Mpolecca.

. [IpoBepka ypaBHEHUs! COCTOSIHHUSI.

O NON DN B W=

W

Tema 2. Tepmoannamuka. TemnoBble Mammubl. Tepmonnnamuueckas (T/]) cucrema. 3ananue
BHEIIHHUX ycioBud mius TJI cucrembl. BHemnue m BHyTpeHHue mnapamerpsl. [lapamerpsr T[]
CHUCTEMBI KaK CPEIHNE 3HAYCHMsI BEJIMYMH, ONMCHIBAIONINX €€ COCTOSTHUE Ha MUKPOCKOIIMYECKOM
ypoBHe. HyneBoe Hawano tepmoamHamuku. CamonpousBosibHas penakcanus TJI cucremsl K
TEIUIOBOMY paBHOBECHIO. MoOJ€eNb MI€aabHOrO ra3a B TEPMOJAMHAMUKE — CHCTEMa ypaBHEHUIL:
ypaBHeHne MeHneneeBa—KnaneiipoHa M BBIpAXEHUE JUIsI BHYTPEHHEM DSHEPruu. Y CIOBUS
IIPUMEHMMOCTH 3TOW MOJIENIN: HU3Kasi KOHLEHTPALMs YaCTHULl, BRICOKHE TEMIIEpaTyphl. BeipaxeHnue
JUIsl BHYTPEHHEW SHEPTUM OJHOATOMHOIO MAeaNbHOro raza. Kasucratuueckue u HeCTaTUUECKUE
mporiecchl. JaeMeHTapHas paboTa B TepMoiuHamMuKe. Beruucnenue pabotsl o rpaduky npouecca
Ha pV-nuarpamme. Temmonepenayua Kak crmocod u3MeHeHust BHyTpeHHel sHepruun T/l cuctemsr 6e3
coBepuieHUsT palboThl. KOHBEKIMS, TEMIONPOBOAHOCTh, U3IydeHHe. KonndyecTBO TEIUIOTHI.
TenmoéMKoCcTh Tena. YaelbHas W MOJSpHAs TEIUIOEMKOCTH BEIIECTBA. YpaBHeHue Maiiepa.
VY nenpHas TENa0Ta CropaHus TOIUIMBA. Pacuér koandecTBa TEIIOTH IpH Temonepeaaye. [lonsatue
00 agmabatHoM mporiecce. [lepBriii 3akoH TepMoauHaMHUKUA. BHyTpeHHsst sHeprus. KomudecTBo



TEIOTHI W paboTa Kak Mepbl M3MEHEHUs BHyTpeHHed sHeprum T/l cucremsl. Bropoil 3akoH
TEPMOAVMHAMMKY JJIl PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE paBHOBECHOE cocTosiHue TJ
CHUCTEMBbl TIPOXOAWT EIWHCTBEHHAs aauabara. AOCOIIOTHas TemmepaTrypa. Bropoit 3akoH
TEPMOJAMHAMUKHU JUIsI HEPAaBHOBECHBIX IPOIIECCOB: HEBO3MOXHO TepelaTh TEIUIOTYy OT Oolee
XOJIOAHOTO Teja K Oosiee Harperomy 0e3 komrieHcannu (Knaysuyc). HeobparumocTs pupoaHbIX
npoueccoB. [Ipunuunsl aerictBus temioBbix MamuH. KITJ[. Makcumansnoe 3Hauenue KII/. [ukn
Kapno. Dkonoruueckue acreKkThl UCIOIb30BAHMS TEIUIOBBIX ABUrartesneil. TernoBoe 3arps3HeHue
OKpy>xaro1ei cpeapl. CriennaabHOCTh TEIUIOPHEPreTHKA U TEIUIOTEXHUKA.

Texnuueckue ycmpoucmea U MexHOJIO02UYECKUe Npoyeccyl: XOJOJWIBHUK, KOHIULUOHED,
MU3eTbHBIA W KapOIOpaTOpPHBIM JBUTATENH, IapoBas TypOWHA, TOTYYCHHE CBEPXHHU3KUX
TeMIIepaTyp, YTUIU3ALMs «TEIUIOBBIX» OTXOJOB C HCIIOJb30BAHUEM TEIUIOBOIO HAcoca,
YTUIU3alUs OMOOPTaHNYECKOTO TOILTUBA /ISl BEIPAOOTKH «TETUIOBOM» U SJIEKTPOIHEPTHUH.
Jlemoncmpayuu

1.M3meHeHne TeMneparypsl Ipu aAnadaTH4eCKOM PACIIUPEHUH.

2.Bo3ayiiHoe OrHuBO.

3.CpaBHEHUE yIETbHBIX TEINIOEMKOCTEHN BEIIECTB.

4.CriocoObl U3BMEHEHHS BHYTPEHHEH SHEPTUH.

5.UccnenoBanue annabaTHOTO MpoIecca.

6.KomnbproTepHbIe MOJIENU TEIUIOBBIX IBUTATEIECH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym

1.3mepeHue yaenbHOl TeI0EMKOCTH.

2.MccnenoBanue npouecca OCTbIBaHUS BELIECTBA.

3.UccnenoBanue annabaTHOTO Mpolecca.

4. V3ydenne B3auMOCBSI3M SHEPTUH MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U TEMIIEpATypPhbl KUTICHUS
JKUOKOCTEH.

Tema 3. ArperatHbie cocTosiHusi BemlecTBa. ®Da3zoBble mepexoabl. [lapooOpazoBanue wu
KoHZeHcanus. VMcmapenue u kuneHue. YaenpHas TeIuioTa mapooOpazoBaHus. HaceleHHble u
HEHachILIeHHbIE Tapbl. KauecTBeHHas 3aBUCHMOCTb INIOTHOCTH M JIABJICHUS, HACBHIILIEHHOTO Mapa
OT TEMIIEPaTypPbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIIepaTyphl
KHIIEHUSI OT JIABJICHUS B JKUAKOCTH. BnaxkHocTh BO3ayxa. AOCOIMIOTHasE M OTHOCHUTEIbHAS
BIAXHOCTh. TBEpmoe Ttemo. Kpucrammmyeckue u amopdHble Tena. AHU3ZOTPONHUS CBONCTB
KkpuctaioB. [lnaBnenune u Kpuctannuzauus. YJenbHas Teruiota miasieHus. CyOmumanus.
Hedopmaruun TBEpAOro Tena. Pacrskenue u cxarue. Cnsur. Moayns FOnra. [penen ynpyrux
nedopmaruii. TermoBoe paclMpeHue >KUAKOCTEHM U TBEPABIX Tel, O0ObEMHOE W JIMHEWHOE
pacimvpeHre. AHTapMOHU3M TEIJIOBBIX KOJIEOAHWI YacTHI] BEIIeCTBAa KaK MPHYMHA TEIUIOBOTO
pacirpeHnus Ten (Ha kauecTBeHHOM ypoBHe). [IpeoOpa3oBanue sHepruu B (pa3oBbIX HEpexoiax.
VYpaBHenue TeruoBoro Oamanca. [loBepxHocTHOe HaTshkeHHe. KoahUIMEHT MOBEPXHOCTHOTO
HaTspkeHus. Kanumnsipaele sBieHus. JlaBiaeHue 1oj MCKPUBIEHHOW MOBEPXHOCTHIO JKUIKOCTH.
®opmyna Jlamnaca.

Texnuueckue ycmpoucmea u mexHoN02UYecKue Npoyeccvl. KUJKUE KPHUCTAJUIbl, COBPEMEHHBIE
Marepuabl.

Jlemoncmpayuu

. TeruioBoe pacimmpeHue.

. CBOICTBa HACBIILIEHHBIX MIAPOB.

. Kunenue. Kunenue npu noHM>XEHHOM J1aBJICHUH.

. I3MepeHue cuibl MOBEPXHOCTHOTO HATSXKEHUSI.

. OBITH ¢ MBUTBHBIMH TIEHKAMHU.

. CMauuBaHue.

. Kanunnspueie siBnenus.

. Moien HeHbIOTOHOBCKOM KUAKOCTH.

9. CriocoObl U3MepeHHUs BIAXKHOCTH.

10. MccnenoBanue HarpeBaHMs M IUIABJICHUS] KPUCTAINIMYECKOTO BEIIECTBA.

11. Bugsl nedopmarmii.

12. Habnronenue ManbIx aegpopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut, npaKmMuKym

03N N KW



1. JlaGoparopnasi pabora «l3yuyeHHe 3aKOHOMEPHOCTEM HCHapeHus MXHUAKOocTel». IlpaBumia
0€301acHOCTH MpHU padoTe C JIaGOPaTOPHBIM 0OOPYTOBAHHEM.

2. JlaGopatopHas pabota «l3MepeHue ynaenpHOW TEIUIOTH IUIaBICHHUS JibJa». llpaBuia
0€301acHOCTH MpHU padoTe C JIaGOPaTOPHBIM 0OOPYTOBAHHEM.

3. JlaGopatopHnas pabora «/3mepeHne aOCOTIOTHOMN BIaXXHOCTH BO3/lyXa M OLIEHKA MacChl MapoB
B nometeHun». [IpaBuiia 6e30macHOCTH Mpu paboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM.

4. JlabopatopHas padota «M3mepenue xoddduimerTa moBepXHOCTHOTO HATSHKEHUs». [IpaBuia
0€30MacHOCTH IpU paboTe ¢ TabOPaTOPHBIM 000PYJOBAHUEM.

5. JlaGoparopHas pabora «MccnemoBanue 3aBHCUMOCTH JedopManiu pe3mHOBOrO0 o0pasiia OT
MPWIOKEHHON K Hemy cuibl»y. [IpaBuma Oe3omacHocTd mpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM.

6. M3ydeHue CBOICTB HACHIIIEHHBIX MTAPOB.

7. Wsmepenne moayis FOnra.

PA3JIEJI 4. DJIEKTPOAMHAMUMKA

Tema 1. DiiekTpuYeckoe moJje. JJICKTPU3ALMS Tel U e€ MPOsSBICHU. DIEKTpUUYeCcKuii 3aps. JBa
BHJIA IEKTPUYECKUX 3apsnoB. [IpOBOAHMKH, NMINEKTPUKU U IOJYNPOBOJHUKH. DJIEMEHTapHbIN
ANEKTPUYECKUH 3apsi. 3aKOH COXpaHEHMs 3JIEKTPUUECKOro 3apsaa. BzaumopeiicTBue 3apsjioB.
Toueunsie 3apsinbl. 3akoH Kynona. Onexkrpudeckoe nose. Ero neiicTBue Ha 3JIEKTpUYECKHE 3apsIIbl.
Hanpspoxk€aHnocTs anekrpudeckoro nodis. [Tpo6usiit 3apsan. JInHuy HanpsKEHHOCTH AIEKTPUUECKOTO
noJis. OqHOPOIHOE IEKTprUecKoe noJie. [[oTeHnnanbHOCTh 3MEKTPOCTATUYECKOT 0 11011, PasHOCTD
MOTEHLIMAJIOB M HampspkeHue. [loTeHuuanbHas SHEprust 3apsjia B 3JIEKTPOCTATUUECKOM IIOJIE.
[Torenuman anekTpocTatndeckoro nojis. CBsi3b HAPSHDKEHHOCTH MOJIS U Pa3HOCTH MOTEHIMAIOB
JUIS  DJIEKTPOCTATUYECKOro IoJig (Kak OJHOPOJHOTO, Tak M HEOoAHOpoAHoro). IlpuHuun
CYIEpHO3ULMH d1eKTpuueckux nosieu. Ilone toueunoro 3apsina. Ilone paBHOMEPHO 3apsyKEHHOU
chepsl. [lome paBHOMEpHO 3apspKeHHOro 1Mo 00bEMy miapa. [lome paBHOMEpHO 3apsKEHHOM
O0eckoHeuHO! I1ocKocTU. KapTuHb! JIMHUN HaNpsHKEHHOCTH ATHUX MOJIEH M ASKBUIOTEHIMATbHBIX
noBepxHocTel. IIpOBONHMKM B 3JIEKTPOCTATUUYECKOM II0JE€. YCJIOBHE pPaBHOBECHS 3apsi/ioB.
JIM3IEeKTpUKN B DJIEKTPOCTATUYECKOM ToJie. JIuaniekTpuyeckas NPOHMIIAEMOCTb BEILECTBA.
Kongencarop. OneKkTpo€MKOCTh KOHAEHCATOpA. OJNEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
[TapannensHoe coenuHeHHe KOHIeHcaTopoB. [locnenoBaTenbHOE COEIMHEHUE KOHAEHCATOPOB.
OHeprus 3apsDKEHHOTO  KOHJeHcaTtopa. /JIBMKEHHE 3apsDKeHHOM dYacTHUIbl B OJTHOPOJIHOM
ANIEKTPUYECKOM II0JIE.

Texnuueckue ycmpoucmea U MeXHOI02UYECKUe Npoyeccyl. SIEKTPOCKOI, DIEKTPOMETD,
JIEKTPOCTaTUYECKAas 3allUTa, 3a3eMJIEHHUE AIIEKTPONpPUOOPOB, KOHJEHCATOPHI, TeHepaTop Ban ne
I'paada.

Jlemoncmpayuu

1. YcTpoiCTBO M PUHINI IEHCTBUS SJIEKTPOMETpA.

2. DIIEKTpUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

3. DneKTpuuecKoe MoJje JByX 3apsSKEHHbBIX IJIACTHH.

4. Mogens snekTpocTaTuueckoro reueparopa (Ban ne ['paada).

5. IIpOBOTHMKY B 3JEKTPUIECKOM IOJIE.

6. DIeKTpocTaTUYEeCKast 3aluTa.
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7. YCTpOUCTBO U IEHCTBUE KOHACHCATOPA IIOCTOSHHON U NIEPEMEHHON EMKOCTH.

8. 3aBUCHUMOCTH 3JEKTPOEMKOCTH IJIOCKOIO KOHJIEHCATOpa OT IUIOMIAIU IJIACTHH, PACCTOSHUS
MEXYy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

9. DHeprug MEKTPUYECKOTO MOJIA 3aPSKEHHOT0 KOHIEHCATOpA.

10. 3apsnka u pa3psiika KOHIEHCATOpa Yepe3 pe3UcTop.

Yuenuueckuii sxkcnepumenm, nadbopamopnsvie padomot, npAKmMuUKym

1. OueHnka cui B3auMOJICHCTBUS 3apsKEHHBIX TEI.

2. HaOmroneHnue mnpeBpalleHusi SHEPIUU 3apsHDKEHHOTO KOHJIEHCATOpa B DHEPTHI0 M3IYUYECHHS
CBETOUO/1A.

3. M3yueHue npoTeKkaHus TOKa B IIeTH, COAEprKalleld KOHIeHCcaTop.

4. Pacripenenenue pa3HOCTH MOTEHLMATIOB (HANPSDKEHUS) MPU MOCIEA0BATEIbHOM COECTUHEHUHN
KOHJIEHCATOPOB.



5. HUccnenoBanue paspsiaa KOHIEHCATOPA Yepe3 pE3UCTOP.

Tema 2. IlocrosiHHbIM 3jekTpuuyeckuii Tok. Cuna Toka. IlocrostHHBIN TOK. VYcinoBus

CYIIIECTBOBAHMS TTOCTOSTHHOTO dJIeKTprudeckoro Toka. Mcrounnku Toka. Hampsokenue U u D/1C E.

3akoH OMa 1y ydacTKa LENU. DJIEKTPUUECKOE CONPOTHBIEHHE. 3aBUCUMOCTh COIIPOTUBIICHUS

OJTHOPOJHOTO MPOBOJAHHMKA OT €ro [JIMHBl W IJIOWAAM TIONEPEYHOrOo CeUeHHUs. Y AelbHOe

conpoTtuBiieHue BewlecTBa. [locienoBarenpHoe, NapalieIbHOE, CMEIIAHHOE COEIUHEHHE

MPOBOMHUKOB. Pacuér pa3BeTBNEHHBIX anekTpuueckux meneid. I[IpaBuna Kupxroda. Pabora

AJEKTPUYECKOTO TOKa. 3akoH Jlxoyns—IJlena. MOIHOCTh 3JIEKTPUUYECKOro Toka. TerioBas

MOILIHOCTb, BbIAeNseMas Ha pe3uctope. DJC U BHYTpEeHHEE CONpPOTUBJICHHE HCTOYHHMKA TOKA.

3axon Oma 17151 TOJIHOM (3aMKHYTOM ) 2JIEKTpUYecKoi 1ienu. MoIHoCTh HCTOYHMKA ToKa. KopoTkoe

3aMbIkanue. KoHpeHncaTop B ey MOCTOSHHOTO TOKA.

Texnuueckue ycmpoucmea u mexXHOI02U4YecKue Npoyeccyl. aMIepMETp, BOJIBTMETP, PEOCTaT,

CUETYHK DIIEKTPUUECKON IHEPTHH.

Jlemoncmpayuu

1. U3mepeHue cuiibl TOKa U HAPSIKEHUS.

2. UccnenoBaHue 3aBUCUMOCTH CHITBI TOKA OT HANIPSKEHUS JUIsL PE3UCTOpa, JaMITbl HAaKaTUBaHUS U

CBETOUO/IA.

3. 3aBHCHMOCTb CONPOTHBICHHS IMJIMHAPHYECKUX TPOBOJAHUKOB OT JUIMHBI, TUIOIIAIH

MOTIEPEYHOr0 CEUEHHUs U MaTepuaa.

4. MccnenoBaHue 3aBUCUMOCTH CHJTBI TOKA OT CONPOTUBIICHHS TP MOCTOSTHHOM HATPSIKCHUH.

5. Ipsmoe wusmepenue OJIC. KopoTkoe 3amblkaHHE TalbBaHHUYECKOTO JJIEMEHTAa M OIEHKa

BHYTPEHHETO CONIPOTHBIICHHUSI.

6. CiocoObI coeIuHEHUsT NCTOYHUKOB Toka, JJ1C GaTapeid.

7. ViccnenoBanue pa3HOCTH OTEHIIMAIOB MEK/Y IOJIK0CAMHU HCTOYHUKA TOKA OT CUJIbI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, nPAKMUKyM

1. JlaGoparopnasi pabora «lccremoBaHue CMEMIAaHHOTO COEIWHEHHS pPe3ucTopoBy». llpaBumia
6e30macHOCTH MpH padboTe ¢ 1a60PATOPHBIM 000PYIOBAHUEM.

2. Jlaboparopnas pabota «M3mepeHue yAENbHOTO COMPOTHBICHHUS NPOBOJHUKOBY. [IpaBuia
0€30MacHOCTH IpU PaboTe ¢ Ta0OPATOPHBIM 000PYTOBAHUEM.

3. Jlaboparopnas pabota «MccienoBanue 3aBUCUMOCTH CHJIBI TOKAQ OT HANPSKEHHSI JUISl JTAMITBI
HakanBaHus». [IpaBuiia 6e30macHOCTH Ipu padboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM.

4. JlabopatopHas pabora «3mepenune D/IC U BHYTPEHHETO COMPOTUBICHHUS UCTOYHHUKA TOKAY.
[IpaBuna 6e30macHOCTH MpHU paboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM.

5. JlaGoparopnas pabora «VccrnemoBanrue pa3HOCTH TOTEHIIMAIIOB MEXTy TTOJIFOCAMU UCTOYHUKA
TOKa OT CHJIbl TOKa B 1enw». [IpaBuna Oe3omacHOCTH mpu pabore c¢ TabOPaTOPHBIM
000pyIOBaHUEM.

6. Jlaboparopnas pabota «MccnenoBanue 3aBUCUMOCTH MTOJIE3HON MOITHOCTH UCTOYHHKA TOKA
oT cuiibl Tokay. [IpaBuia 6e3omacHocTH pu paboTe ¢ 1abopaTOpPHBIM 0OOPYAOBAHUEM.

7. UccnenoBanue 3aBucuMocty D/[C raqbBaHUUECKOr0 JIEMEHTa OT BPEMEHH MPU KOPOTKOM
3aMbIKaHHH.

8. VYBenuyeHwue npenaena u3MepeHus amnepMerpa (BOIbTMETPA).

Tema 3. Toxkn B pasiM4HBIX cpegax. DJEKTpUYECKas MPOBOJUMOCTb Pa3JIMYHBIX BELIECTB.
DneKTpOHHAas MPOBOAMMOCTb TBEPABIX METAUIOB. 3aBUCHMOCTbH CONPOTUBIIEHHUS METAUIOB OT
Temneparypbl. CBEpXNPOBOAUMOCTb. DJIEKTPUYECKHII TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOcTBeHHass W MPUMECHAs MPOBOJAUMOCTb TMOJYIPOBOJHUKOB.
CoiictBa p—n-niepexona. [TonynpoBogHUKOBbIE TPHUOOPHL. DIESKTPUUECKUNA TOK B JIEKTPOJIUTAX.
ONeKTpoNuTHYECKass JHUCCOUManus. OJeKTponu3. 3akoHbl @Dapajges Uil dJIEKTpOJIN3a.
OnexTpuueckuil Tok B razax. CaMOCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psl. Pa3auuHble TUIIBI
camocTosATeNbHOro paspsaa. Momuus. [Tnasma. [Ipodeccun, cBsI3aHHBIE C TEKTPUUECTBOM.
Texnuueckue ycmpoucmea u npakmuiecKkoe npumeHeHue. Tra3opa3psIHbIe JAMIIbI, 3JIEKTPOHHO-
my4yeBass TpyOKa, MOJYNPOBOJHUKOBBIE MPHOOPHI: TUON, TPAH3UCTOP, (POTOAMOA, CBETOIUON;
rajbBaHuKa, paUHUPOBaHHE ME/IM, BHITUIABKA ATFOMUHHUSA, SJICKTPOHHAS MUKPOCKOIIHS.
Jlemoncmpayuu

1. 3aBUCUMOCTB CONIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

2. IIpoBOAMMOCTB 3JIEKTPOJIUTOB.



3. 3akoHsl anexTponuza Papazes.

4. VckpoBoii pa3psia ¥ IPOBOAMMOCTh BO3AyXa.

5. CpaBHEHME TPOBOJUMOCTH METAIIIIOB U MOJIYIIPOBOIHUKOB.

6. OQHOCTOPOHHSIS MPOBOAUMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym

1. Jlaboparopuas pabora «Habmonenue anektponmsa». [IpaBuna 6e30macHOCTH Mpu padboTe ¢
J1a00paTOPHBIM 000PYTIOBAHUEM.

2. HW3mepeHue 3apsa 0OHOBAJICHTHOTO HOHA.

3. HccnenoBanue 3aBUCHMOCTH CONPOTHUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

4. CHATHE BOJBT-aMIIEPHON XapaKTEPUCTUKU AUOAA.

OH3HYECKHH ITPAKTUKYM

CrocoObr u3MepeHuss (PU3UYECKUX BEIMYMH C HUCIOJIH30BAHHMEM AaHAJOTOBBIX M HU(DPOBBIX

W3MEpPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U

OTHOCHUTEJIbHBIE TIOTPEITHOCTH U3MepeHuil pu3ndeckux BearnuuH. O1eHKa rpaHul] HOrPeIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIENOBAaHUN 3aBUCHUMOCTEH (PU3MUECKUX BEIWYHH,

IIPOBEPKA IPEJIOKEHHBIX TUIIOTES.

Ooboowenue u cucmemamuzayua 3nanuit 3a Kype 10 knacca.

O6oOmenne u cucremMaruzauusi 3HaHWA 10 Teme «KuHeMaTnka MaTepHaTbHOW TOYKH.

O060061eHre U cucTeMaTu3alus 3HaHui TemMbl «JlMHaMuKa MaTepuaabHOM TOUKny». O600IIeHne 1

cucremarusanusi 3HaHui 1o teMe «Cratuka TBEpHOro tena». OO0OIIEHHE M CUCTEMATHU3aLMs

3HaHUU N0 TeMe «3aKOHBbI COXpaHeHHs B MexaHukey. O000IIeHrne U cucTeMaTH3anus 3HaHui 1Mo

Teme «OCHOBBI MOJIEKYJIIPHO-KHHETUYECKON Teopun». O000IIeHNEe U CHCTEMaTH3aIlusl 3HAHUH 110

teme «Tepmonunamuka. TernoBble MamuHb. OO00OIIEHHE U cHCTEMAaTH3allusl 3HAHUM 110 TeMe

«ArperaTHble cocTOsiHUS BelecTBa. @a3oBble nepexoipl». O000IIeHNE U crucTeMaTH3alusl 3HAaHUH

1o TeMaM «DJIEKTPOIUHAMUKAY.

11 kace
PA3JIEJI 4. OJIEKTPOAMTHAMUKA
Tema 4. MaruuTHoe moJie. Poinp u mMecto pusuku B (HOpMUPOBAHMM COBPEMEHHON HAy4YHOM
KapTUHBI MUpa, B NPAKTHYECKOM IEATEIBHOCTH JIIOACH. BBOAHBII HHCTPYKTaX MO TEXHUKE
6e3onmacHoCTH. B3anmojeiicTBUe MOCTOSHHBIX MarHUTOB M MPOBOJHHUKOB ¢ TOKOM. MarHuTHoe
nosie. BekTop MarHWTHOM HHAYKUMH. [IpHHIMIO Ccynepno3uuuy MAarHWTHBIX NOJIEH. JImHnm
MarHuTHOM MHIYKIMUA. MarHUTHOE M0Jie MPOBOAHUKA C TOKOM (IPSMOTO MPOBOJIHUKA, KAaTYIIKU U
KkpyroBoro BuTka). OneiT Opcrena. Cuna Amnepa, e€ HanpaBieHue U Mmonyib. Cuna Jlopenna, eé€
HarnpasJIeHUe U MOyIb. [IBI)KeHUE 3apsyKeHHOM YaCTULIbI B OTHOPOJHOM MarHuTHOM noje. Pa6ora
cwisl Jlopennia. MarauTHoe none B Bemiectse. @eppomMarHeTHky, napa- U JUaMarHeTHKH.
Texnuueckue ycmpoucmea u mexHoio2uveckue npoyeccyl: IPUMEHEHNE MOCTOSHHBIX MarHUTOB,
ANEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP, JIEKTpoJABUTaTENb SIKOOU, YCKOPUTENIN 3J€MEHTAapHBIX
YaCTHULI.
Jlemoncmpayuu
1. KapTuHa nUHUN MHAYKIMKW MarHUTHOTO IIOJIS MOJIOCOBOTO U MOJKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuTOB.
2. KapTuHa JIMHUN MAarHUTHOW MHIYKIUH IOJI JJIMHHOIO MPSMOIO NMPOBOJHUKA U 3aMKHYTOIO
KOJIBLIEBOT'O IPOBO/IHMKA, KATYIIKH C TOKOM.
3. B3aumopeicTBue 1ByX NPOBOJHUKOB C TOKOM.
4. Cuia Amrepa.
5. AeictBue cuibl JIopeHIIa Ha MOHBI DJIEKTPOJINTA.
6. Habmroienue nBMKEHUS My4Ka 3JIEKTPOHOB B MAarHUTHOM TIOJI€.
7. lpuHun neicTBUs 3JIeKTPOU3MEPUTEIHLHOIO MPUOOPAa MArHUTOAIEKTPUIECKON CUCTEMBI.
Yuenuueckuit saxcnepumenm, nabopamopnuvie pabomul, nPAKMUKyM
1. MccnenoBanre MarHUTHOTO MOJISE TOCTOSIHHBIX MarHUTOB.
2. UccnenoBanue cBOUCTB (heppOMarHeTUKOB.
3. UccnenoBanue JeiCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
4. N3mepenue cuibsl AMmriepa.
5. 3yueHune 3aBUCUMOCTH CHUJIbI AMIIEPA OT CHUJIBI TOKA.



6. OnpeneneHre MarHUTHOM MHYKIIMY HAa OCHOBE U3MEpPEHUS CHIIbI AMIiepa.

Tema S. DaexkTpoMarHMTHasi MHAYKOMA. SIBleHUE 3JIEKTpOMarHuTHOM uHAyKuuU. [loTok
BEKTOpa MarHuTHOW MHAYKUMHU. DJ]C uHAYKIMU. 3aKOH 3IEKTpOMAarHUTHOW MHAyKuuu dapanes.
BuxpeBoe anexrpuueckoe mnoine. Toxku dyko. SJAC MHAYKIMM B IPOBOAHMKE, ABMXKYILEMCS B
oaHOpoaHOM MarHuTHOM moiie. IIpaBuno Jlenna. MHnyktuBHOCTh. KaTymka MHIYKTUBHOCTH B
LIENU [TOCTOSIHHOrO ToKa. SIBnenue camouHaykiuu. SJ1C caMOMHAYKIMU. DHEPrusi MarHUTHOTO
I10JI KaTyIIKH C TOKOM. DJIEKTPOMAarHuTHOE 1oJie. Texnuueckue ycmpoucmea u mexHoio2uieckue
npoyeccel: UHAYKLIMOHHAS I1€Yb, COJEHOWJ, 3alllUTa OT 3JIEKTPU3AlMM Tel NpPU JBUXKCHUU B
MarHMTHOM I10JI€ 3E€MIIH.

Jlemoncmpayuu

1. HabGmroieHue siBJIeHHS SJIEKTPOMAarHUTHOM MHTYKIIUH.

2. UccnenoBanue 3aBucumocty J/[C HHIYKIMK OT CKOPOCTHU U3MEHEHUS MarHUTHOT'O IOTOKA.

3. IIpaBuno Jlenna.

4. Tlanenuie MaruuTa B allFOMUHUEBOM (MEIHOMN) TpyOe.

5. SIBnieHrEe CaMOMHTYKIIUH.

6. Uccnenosanue 3aBucumoctu 3/1C caMOMHIYKIIUU OT CKOPOCTH U3MEHEHUSI CUJIbI TOKA B LIETIH.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKMUKYM

1.MccnenoBanue siBIEHUS 3IEKTPOMArHUTHOM UHIYKIIMH.

2.0npeneneHne MHAYKIUU BUXPEBOTO MATHUTHOTO MOJIS.

3.UccnenoBanue siBIEHNUS CAMOUHTYKIUH.

4.COopka MOJeNU 3JIEKTPOMArHUTHOTO FeHepaTopa.

PA3JIEJI 5. KOJIEBAHWA 11 BOJIHBI

Tema 1. Mexanuueckue kosedanusi. KoieOarennbHas cucrema. CBoOOmHbIE KOJeOaHUS.
I'apmonnueckue koneOanus. KuHemaTmueckoe M JAMHAMUYECKOE OIMCAHUE. ODHEPreTHUECKOe
ONMCaHME (3aKOH COXPAHEHUS MEXaHUYeCKOH »Hepruu). BpIBoA JMHAMMUYECKOrO OINUCAHUA
rapMOHHYECKUX KOJIEOAHUM U3 UX SHEPreTUYECKOro U KNHEMATHUECKOI O ONUCaHus. AMIUIUTY1a U
¢a3za xonebanuil. CBsi3b aMILIUTY bl KOJ€OaHUM HCXOAHOM BETMUMHBI C aMIUIMTYIaMH KOJeOaHMi
e€ ckopoctu u yckopenwus. [lepron u yacrora xonebanwii. [Tepro MaJIbIx CBOOOIHBIX KOJICOAHHIA
MaTeMaTH4eCcKOro MasTHuKa. [leproa cBoOOAHBIX KoJIeOaHUi NpyKMHHOTO MasTHUKA. [loHsaTHE O
3aTyxaromux Kojebanusx. Beinyxennsie konebanus. Pezonanc. Pesonancnas kpusas. Biusaue
3aTyxaHMs Ha BHJI PE30HAHCHOM KpUBOW. ABTOKOJIEOaHUS.

Texunuueckue ycmpoicmea U MeXHONOSUYECKUe Npoyeccybl. METPOHOM, Yachl, Kayelu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu

1. 3anuck Koae0aTeNbHOrO ABHKEHHUS.

2. HabnroeHre He3aBUCHMOCTH MEPHOJIa MaJIbIX KOJIeOaHUH rpy3a Ha HUTH OT aMILJTUTY/IbI.

3. HMccnenoBanue 3aTyxaromux KosueOaHWH M 3aBUCMMOCTH Iepuoja CBOOOJHBIX KOJI€OaHUH OT
COIPOTHBIICHUS.

4. HccnenoBanue kojeOaHUIl TIpy3a Ha MAacCUBHOW TMpYyXHHE C IeNIbl0  (HOpPMUPOBAHUS
Ipe/iCTaBIeHU 00 naealbHON MOJENIN PYKMHHOTO MasiTHUKA.

5. 3aK0oH COXpaHEHUs SHEPTHU NPU KOJIEOAHUSAX Ipy3a Ha MPYy>KUHE.

6. UccrnenoBaHuie BHIHYKICHHBIX KOJIEOAHUH.

7. HaGmroieHne pe3oHaHca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuxKym

1. U3mepenue nepuosaa CBOOOTHBIX KOIEOaHUN HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.

2. VI3ydeHune 3aKOHOB JBMIKEHUS TeJla B X0/ KoJeOaHWi Ha YyIIPYToM IOIBeCe.

3. 3y4yeHne NBUKEHUSI HUTSHOTO MasTHUKA.

4. [Ipeo6Gpa3oBaHue SHEPTUU B IPYKUHHOM MasiITHHUKE.

5. UccnenoBanue yObIBaHUS aMILIUTY bl 3aTyXaIOMIUX KOJIEOAHHHA.

6. UccrnenoBanue BHIHYKICHHBIX KOJEOAHUH.

Tema 2. DuexkrpomarHuTHble KoJeOanusi. KonebarenbHplii  koHTYp.  CBOOOAHBIE
AJIEKTPOMarHUTHBIE KosieOaHus B HAeaIbHOM KosebaTenbHOM KoHType. Dopmyna Tomcona. Cs3b
aMIUTUTY/BI 3apsjia KOHJIEHCATOpa C aMIUTUTYAON CHIIBI TOKa B Koje0aTeIbHOM KOHTYpe. 3aKOH
COXPAaHEHHUS SHEPrHH B HUJEATBHOM KO0JIEOATEbHOM KOHTYype. 3aTyXalollue 3JeKTPOMarHUTHbIE
KosnebaHusa. BbIHYXIEHHbIE >JEKTpOMarHUTHble KojeOaHus. IlepeMeHHBIH TOK. MOIIHOCTH



IIEPEMEHHOTO TOKAa. AMIUIMTYAHOE U JIEHCTBYIOLIEE 3HAUEHHWE CHUJIBI TOKA M HANpsKEHUs MpHU
pa3nuyHoi (hopMe 3aBUCHMOCTH NEPEMEHHOI0 TOKa OT BpeMeHU. CHHYCOMIANbHBIN TepeMeHHBIN
TOK. Pe3ucrop, KOHIEeHCAaTOP U KATyIIKa MHAYKTUBHOCTH B LIENIN CUHYCOUAAIBHOIO IEPEMEHHOTO
Toka. PesoHanc TokoB. Pe3onanc nHampspkeHuil. MneanbHblit Tpancdopmarop. IIpousBozctso,
nepefaya M MOTPeOJCHUE IMEKTPUUECKON SHEpruH. DKOJOTHMYECKHUE PUCKU IPU MPOM3BOJCTBE
annekTposHepruu. KyibTypa HCHOJIB30BaHUS 3JIEKTPOSHEPIUM B  IOBCEJHEBHOW  KHU3HHU.
Texnuueckue ycmpoucmea u mexHol02udecKue npoyeccwvl. dIEKTPUUECKU 3BOHOK, I'€HEPaTop
IIEPEMEHHOT'0 TOKA, JIMHUU JJIEKTponepeay.

Jlemoncmpayuu

1. CBoGoAHBIE ANIEKTPOMArHUTHBIE KOJICOaHusI.

2. 3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJI€OaHUH OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

3. OcunsiorpaMMBl JIEKTPOMArHUTHBIX KOJICOaHUH.

4. I'enepaTop HE3aTyXarOIIMUX JIEKTPOMAarHUTHBIX KOJIeOaHUH.

5. Moz 351eKTpOMarauTHOrO reHeparopa.

6. BeIHYXIeHHbIE CHHYCOMJAJIbHBIE KOJIEOAHNUS.

7. Pe3ucrop, KaTylika HHIYKTUBHOCTU U KOH/EHCATOP B LIENH IEPEMEHHOIO TOKA.

8. Pe3onanc npH IOCIENOBAaTEIIBHOM COEAMHEHHH PE3UCTOPA, KaTyIUKM WHAYKTUBHOCTH H
KOHJIEHCATOopa.

9. YcTpoiicTBO M MpUHLIKIT ASHCTBUS TpaHChopMaTopa.

10. Mogesnb TMHUM 3IEKTpOoNepeayn.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKMUKyM

1. Uzydyenne Tpanchopmaropa.

2. HccnenoBaHue IEPEMEHHOIO TOKAa 4Yepe3 IIOCIEAOBATENbHO COEOUHEHHBIE KOHJIEHCATOD,
KaTyIIKy U PE3UCTOP.

3. HaGmroieHue 31eKTpOMarHuTHOIO pe30HaHCca.

4. UccnenoBanue pabOThl HCTOYHUKOB CBETA B IETIH NIEPEMEHHOTO TOKA.

Tema 3. Mexanu4yeckue M 3JIeKTPOMATHUTHbIC BOJIHBI. MeXaHUUECKHUE BOJIHBI, YCIOBUS UX
pacnpoctpaHeHus. [lonepeunsie u npoaosnbHbIE BONHBL. [lepros, CKOpOCTh pacnpocTpaHEHUs U
JuinHa BOJIHBL. CBOMCTBa MEXaHMUYECKUX BOJIH: OTPaXKEHUeE, NpesloMJIIeHHE, MHTepdepeHuus U
mudpakius. 3Byk. CkopocTh 3Byka. ['pomkocTh 3Byka. Beicora Tona. TemOp 3Byka. LllymoBoe
3arpsI3HEHUE  OKPYXKAIOWIEH  Cpefbl. OJJIEKTPOMAarHUTHBIE BOJHBL.  YCIIOBUS — U3IIy4YEHHS
AJIEKTPOMAarHUTHBIX BOJH. B3anmuas opuenTanus BektopoB E, B, v B aieKTpoMarHuTHON BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpaXK€HUE, PEIOMIICHUE, MOISIpU3alHs, UHTep(hepeHus U
mudpaxius. lkana aneKTpoMarHuTHEIX BOJIH. [IpuMeHeHne 3/1eKTPOMAarHUTHBIX BOJIH B TEXHHUKE
u ObITy. [IpuHIMIIBI paTuoCBA3H U TelneBUAeHU. Pannonokanus. D1eKTpoMarHuTHOE 3arps3HeHne
OKpy’Karolen cpeasl. HxkeHep Mo paarodIeKTPOHUKE.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHexue: My3bIKaJbHbIE MHCTPYMEHTHI, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, TesedoH, CBY-neusb, ynbTpa3ByKkoBasi AMAarHOCTHUKA

B TEXHHUKE W MEIULMHE.

Jlemoncmpayuu

. ObBpa3oBaHue U pacrpoCTpaHEHHUE TOMEPEUHBIX U MPOJOIBHBIX BOJIH.

. KoneGnronieecs Teno Kkak HCTOUHUK 3BYKa.

. 3aBUCUMOCTb JUITMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

. Habmoienue otpaskeHus: U IpeaoMIIeHUs] MEXaHUYECKUX BOJIH.

. HaGmonenue nntepdepeniun 1 Audpakimy MEXaHH4eCKUX BOJIH.

. AKyCTHUYECKHUI pE30HaHC.

. CBolicTBa ynbpTpa3ByKa U €ro IPUMEHEHHE.

. HaGmronenume cBsI3u TpOMKOCTH 3ByKa M BRICOTHI TOHA C aMILIUTY/ION M 9aCTOTOM KOJIeOaHMiA.

9. HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIIEHUE, MOJSpU3alys,
nudpaxus, “HTeppepeHLns.

10. O6HapyxeHne HHPPAKPACHOTO U YIAbTPA(PUOIETOBOTO U3TYUCHUH.

YuyeHnueckuii IKCepUMEHT, JIA00paATOPHbIe pad0Thl, IPAKTHKYM

1. 3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

2. U3y4yenue pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.
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Tema 4. OnTuka. [IpsamonuHeiiHOe pacnpocTpaHEHUE CBETa B OJHOPOAHOH cpexe. Jlyu cBera.
Toueunslif ucToyHUK cBeTa. OTpakeHHE CBeTa. 3aKOHbI OTpaxkeHus cBeta. l[locTpoeHue
n3o0pakeHuit B T1uiockoMm 3epkanie. Cdepuueckue 3epkana. [IpemomieHue cBera. 3aKOHBI
MpenoMIIeHUsT CcBeTa. AOCONIOTHBIA MOKa3aTenb mpenoMiacHus. OTHOCHUTENBHBIN IMOKa3aTelhb
npenoMieHus. [IoCTOSHCTBO 4YacTOTBHI CBETa W COOTHOIIEHHME [UIMH BOJH IIPU IEpexojie
MOHOXPOMAaTHYECKOI'0 CBETA UEPE3 IPAHUILLY pa3zeiia IByX ONITUYECKUX Cpell. X0/ JIyuel B IpU3ME.
Hucnepcust cBeta. CiioxHbIM coctaB Oenoro ceta. L[Ber. IlonHOe BHYTpeHHEE OTpaKeHHE.
[IpenenpHbId yroa MOJHOTO BHYTPEHHEro oTpaxeHus. CoOuparonye U paccerBaIONIUe JHMH3BI.
Toukas tun3a. DOKyCHOE PacCTOSTHUE U ONITUYECKAs CHjla TOHKOM JIMH3BL. 3aBUCUMOCTh (POKYCHOTO
paccTosiHUsL TOHKOW c(epruecKkoil JIMH3bl OT €€ TeOMETPUU W OTHOCHTEIBHOTO TOKa3aTels
npenomieHus. @opMyia TOHKON JTUH3BL. Y BEJIMYEHUE, JaBaeMOE JIMH30M. X0/ JIy4ya, IPOIIEIIIEro
JIUH3Y TIOJT IPOU3BOJILHBIM YTIIOM K €€ TJIaBHOU onrTuueckoit ocu. [TocTpoeHne n300pakeHnid TOUKU
U OTpe3Ka MpsMOW B COOMpAIOIIMX W PACCEMBAIOLIUX JIMH3aX W HUX cuctemax. OmnTuyeckue
npubopsl. Pazpemaromas cnoco6HocTh. ['1a3 kak ontudeckas cuctema. [Ipenensl npuMEeHUMOCTH
reoMeTpuueckoil ontuku. BonHnoBas ontuka. MHtepdepenuus cBera. KorepeHTHbIE HCTOYHUKHU.
YcnoBus HaOMIOIEHUS MaKCHMyMOB WU MHUHHUMYMOB B HHTEPPEPECHIMOHHOW KapTHHE OT JIBYX
KOTepEHTHBIX HCTOYHHMKOB. [Ipumepbl knaccuyeckux HHTEpGEepeHIHOHHBIX cxeM. Judpakius
ceera. Jludpakinuonnas pemérka. YClIoBHE HAOIIOJCHHS TJIaBHBIX MaKCUMYMOB INPH MaJCHUU
MOHOXPOMAaTHYECKOr0 CBeTa Ha qupakuoHHyto pemeTky. [lonsapuzanus cBera.

Texnuueckue ycmpoiicmea u mexHojaocudecKue npoyeccwvl: 0YKH, Jyma, mepuckon, ¢Goroanmapar,
MHUKpPOCKOII, MPOEKIHOHHbIM  amnmapar, M[POCBETICHUE ONTUKH, BOJIOKOHHAs  ONTHKA,
T paKIUMOHHAs PEeIETKA.

Jlemoncmpayuu

. 3aKOHBI OTPaKCHUS CBETA.

. UccnepoBanue npenomiieHus CBeTa.

. HabGnromenue moyiHOro BHyTPEHHET0 OTpaXeHus. Moeb CBETOBOJIA.

. UccnepoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U NIPU3MY.

. UccnenoBanue cBONCTB N300paKeHUM B JIMH3AX.

. Moaenu MUKpOCKoOMa, TEJIECKOIa.

. Habmonenue naTepdepeHnnn ceera.

. Habmroienue 1iBETOB TOHKUX TMJIEHOK.

9. Habmonenue nudpakiuu cBeTa.

10. U3yuenue nudpakiiMOHHON peIETKY.

11. Habmronenue nudpakiinOHHOTO CIIEKTpa.

12. HabnroieHue Aucnepcuu cBera.

13. HabmroeHnue nosisipu3aiuy CBeTa.

14. [IpumeHeHre NONSIPOUIO0B ISl U3YUEHUSI MEXaHUYECKUX HaNPsHKEHU.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKmuxKym

. I3Mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

. UccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS OT BEIECTBa (HA IPUMEPE KUIKUX JTHUH3).
. I3mepenne GokycHOro paccTOSIHUS PACCEeUBAIOIIUX JIMH3.

. [lonmyuenune n300paxeHus B CUCTEME U3 TUIOCKOTO 3€pKaa U JIMH3BI.

. Ilony4yeHnune u3o0paxeHus B CUCTEME U3 JIBYX JIMH3.

. KoncTpyrnpoBanue TeecKOnM4eckuX CUCTEM.

. Habmonenue nudpakuuu, nHTephEpeHIINN U TIOISIPU3AIUU CBETA.

. I3ydyeHue nonsipu3aiuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU TUAIIEKTPHUKA.

9. N3zyuenue unTepdepeHInm 1a3epHOro U3ydeHus Ha IBYX IIEIsX.

10. HabGmtonenue qucnepeuu.

11. Habnronenue u uccienoBanue qudpakiinoOHHOTO CIIEKTpA.

12. 3mepenne IIMHbBI CBETOBOU BOJIHBI.

13. TlonyyeHue criekTpa U3TyISHHs CBETOANOIA PU TTOMOIIN JUGPAKITMOHHOHN PEIIETKH.
PA3EJI 6. OCHOBBI CIHELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTU

['panuibl MPUMEHUMOCTH KJAcCMYeCKOM MexaHuku. [locTymaTel cnenuanbHOM — Teopuu
oTHocuTenbHOCTH. [IpocTpancTBeHHO-BpeMeHHOM nHTepBai. [IpeobpazoBanus Jlopenia. Ycnorue
NPUIUHHOCTH. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHH U COKPAIIEHUE JITTUHBI.
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DHeprusi M UMITYJIbC PEISATUBUCTCKOM wyacTuibl. CBA3b Macchl C JHEPrued M HUMIYJIHCOM
PENSATUBUCTCKOM YaCTULIbI. DHEPTHUS MOKOS.

Texuuueckue ycmpoticmea u mexHono2uyecKue npoyeccyl. ClIyTHUKOBbIE TPUEMHUKH, YCKOPUTENIN
3apsKEHHBIX YaCTHLI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym

1. OnpeneneHne UMMYJIbCa W DHEPTUU PEIATUBUCTCKUX dYacTHI] (1m0 (oTorpadusiMm TpeKoB
3apsHKEHHBIX YACTHI] B MATHUTHOM TI0JIE).

PA3JAEJ 7. KBAHTOBAS ®U3UKA

Tema 1. KopnyckyJsipHO-BOJTHOBOM ayanu3M. PaBHOBECHOE TEIJIOBOE M3TydeHHUE (M3JIydCHHE
abcomoTHO 4épHOro Tena). 3akoH cmemnieHus Buna. ['mmoresza I[lnanka o kBanTax. MOTOHEI.
Oueprus u umnyibe Gorona. @ororddext. Onbitel A. I'. CroneroBa. 3akoHsl PpoTodddexTa.
VYpasaenne DiiHmTeitHa i Gotodrddexra. «KpacHas rpanuna» dporosrddexra. [laBienue crera
(B 4acTHOCTH, JaBlIEHWE CBeTa Ha a0COJIIOTHO MOTJIOIIAIONIYI0 U a0COJIIOTHO OTPaXarollyro
noBepxHOocTh). OnbiTel [1. H. JleGenera. BomHorsie cBoiicTBa uactuil. Bomusr ne bpoiins. Jnuna
BOJIHBI Jie bpoiins u pasMepsl o0iacTu JoKalu3aluu ABMXKYIIeWcs yactuibl. KopmyckynspHo-
BOJIHOBOM nyanmusm. Jludpakmusi dS7eKTpoHOB Ha Kpuctaimax. Crenuduka wu3MepeHud B
Mukpomupe. CooTHOIEHUsT HeonpeaenénnocTel [ elizenoepra.

Texnuueckue ycmpoticmeéa U MeXHOIO2UYECKUE NpOYeccvl. CIEKTPOMETp, (HOTODIEMEHT,
($hoTOaTUMK, TYHHEIbHBIA MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOAHO/I.

Jlemoncmpayuu

1. ®oTodaddeKT Ha YCTaHOBKE C LIMHKOBOM TUIACTUHOM.

2. UccnenoBanue 3akOHOB BHeIIHEro Gorodddexra.

3. UccnenoBanue 3aBUCMMOCTH COMIPOTUBIICHUS TOTYITPOBOJHIUKOB OT OCBEIIEHHOCTH.

4. Cetoauon.

5. Conneynas Oatapes.

YuyeHn4yeckuil IKCIEePUMEHT, JIa00paTOpHbIe padoThl, IPAKTHKYM

1. UccnenoBanue hoTopesucropa.

2. U3mepenue nocrostaaoi [nanka Ha ocHOBe uccienoBanus porodddexra.

3. UccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 CBETOAUO OT HAMPSKEHHUS.

Tema 2. ®usuka aroma. OnbITH IO UCCIEAOBAHUIO CTPOEHUs aToMa. [1maneTapnast Mozenb atoma
Pesepdopna. [Toctynarsl bopa. M3nydyenue u norsiomenue GOTOHOB PH NEpEXoie aTOMa C OJJHOTO
YpOBHSI 3HEpruM Ha JApyrol. Buael cnexktpoB. CHnekTp ypoBHEW HSHEpruM aroma BOIOPOJA.
CrnonTaHHOe ¥ BBIHY)KIEHHOE u3nydeHue cBera. Jlazep. Texuuueckue ycTpoiicTBa H
TEXHOJIOTUYECKHE IPOLIECChl: CIEKTpalIbHBIH aHalu3 (CHEKTPOCKON), Ja3ep, KBaHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu

1. Mogens onbita Pesepdopaa.

2. HabmroeHne nuHeHYaThIX CIIEKTPOB.

3. YCcTpoicTBO 1 AeCTBHE CUETUMKA HOHU3UPYIOLINX YACTHILI.

4. OnpeneneHue JIMHBI BOJHBI JA3€PHOTO U3ITyYEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmMuKym

1. HabGmroienue nuHeHyaToro CreKTpa.

2. HccnenoBaHue cHekTpa pa3peKEHHOIO aTOMapHOIO BOAOPOAA M H3MEPEHHUE IOCTOSHHOMN
PunGepra.

Tema 3. ®@usuka aTOMHOrO sApPa M 3JeMEHTAPHbIX 4acTun. HyknonHas momens suapa
I'eitzenOepra—NlBanenko. 3apsn sapa. MaccoBoe uucio siapa. M3oromsl. PamnoakTHBHOCTB.
Anbda-pacnaa. ODNEKTPOHHBI © TMO3UTPOHHBIA OeTa-pacman. ['amMma-uznydeHue. 3akoH
PaauoOaKTUBHOrO pacnana. PaanoakTuBHbIE HM30TONBI B mpupoge. CBOWCTBA HMOHU3HPYIOLIETO
u3NyyeHus. BiausHue paJuoakTUBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTecTBeHHBIN (HOH M3ITYUCHHS.
Jlo3umeTtpusi. DHeprus CBA3M HYKJIOHOB B sifjpe. SnepHble cuibl. Jlegekt maccsl siapa. SnepHbie
peakuuu. [lenenue u cunres saep. Anepusie peaktopsl. [Ipobiemsbl ynpaBisieMoro TepMosiIEpHOTO
CHUHTE3a. ODKOJOTUYECKHE AaCHEeKThl Pa3BUTHS SIEPHON SHEPreTMKU. MeTonbl perucTpauuu u
HCCIeA0BaHMS JIeMEeHTapHbIX YacTull. yHaameHTanbHble B3aUMOEHCTBUSI. baproHbl, ME30HBI U
nentoHsl [Ipencrasnenne o CtangapTHON Moaenu. KBapk-ritooHHas Moaens aapoHoB. dusuka 3a



npenenamu CrannaptHoi mozenu. TémHas matepus U TéMHast Heprus. EnuHCTBO (u3ndeckoit
KapTUHBI MUpA.

Texnuueckue ycmpoucmea u mexHoio2uiecKue npoyeccyl.: NO3UMETp, Kamepa BunbcoHa, snepHbIi
peaKTop, TepMOSIICPHBINA peakTop, aToMHasi 60M0a, MArHUTHO-PE30HAHCHAs TOMOTpadus.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, nPAKMUKYM

1. UccnenoBanue TPpeKOB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

2. UccnenoBaHue paguoakTUBHOTO (POHA C MCIIOJIb30BAaHUEM J03UMETPA.

3. 3yuyeHue noriomeHus 0eTa-4acTul] aTlOMIHUEM.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUU 11 ACTPODOU3NKHA

Oranbl pa3BUTHS acTpoHOMMH. lIpukiagHOe M MHMPOBO33PEHUYECKOE 3HAUYEHUE AaCTPOHOMUM.
[IpruMeHNMOCTb 3aKOHOB (PU3MKH I OOBSCHEHUS PUPOABI KOCMUYECKUX O0OBEKTOB.

Metoapl  acTpoHOMMUYECKHX  HcciaefoBaHUid.  COBpPEMEHHbBIE  ONTHYECKHE  TEJIECKOIIBI,
paznuoTesneckonsl, BHeaTMoc(hepHas acTpoHoMus. Bua 3B€31Horo Heba. Co3Be3aus, sipkue 3BE3/1bl,
IUIaHEeThl, uX BuauMmoe aABwkeHue. CosHeuHas cuctema. Cosnue. CosiHE4YHas aKTHBHOCTD.
Hcrounuk sHeprum ConHuoa W 3BE3A. 3BE3IbI, UX OCHOBHBIE XapaKTEpHUCTUKH. Jluarpamma
«CIIEKTPAJIbHBIN KJIacC — CBETUMOCTbY». 3BE3/bI IJIABHOM IOCIIEAOBATEIBLHOCTU. 3aBUCUMOCTD
«Macca — CBETUMOCTb» Ul 3BE3]1 IVIABHOM IOCIIEN0BATEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3 .
CoBpeMeHHbIE IIPEJICTABICHUS O MPOUCXOXKJIEHUU U 3Bosonuu CosHIA U 3BE3[. DTarbl XKU3HU
3B&311. Mueunsbiii [1yte — nHama [Nanaktuka. [lonoxenue u amxenue Connna B ['anaktuke. Tumsl
raJlakTuk. Paguoranaktuky v kBa3zapsl. YEpHbIE AbIpHI B iApax rajakTUK. Beenennas. Pacmmpenue
Bcenennoii. 3akon Xa006ma. PazOeranue ramaktuk. Teopust bombiioro B3peiBa. PenmkroBoe
m3nydeHue. MacmrabHast cTpyktypa Bcenennoii. Mertaranaktuka. Hepeménubie mnpo06iiembl
aCTPOHOMHH.

Yuenuueckue nabnrooenus:

1. HaGnronenust 3BE€31HOrO0 Heba HEBOOPY)KEHHBIM TIJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKESHUHN JJIS1 ONIPEIeNICHHS TI0JI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHEBIE
co3Be3ausl CeBepHOro MoIyIIapus U SpKHUE 3BE3bL.

2. HabGnronenus B Teneckon JIyHbI, TUTaHET, TYMAaHHOCTEH M 3BE3MHBIX CKOIUICHUHA.
®U3HYECKHH IIPAKTUHKYM

CriocoOb1 m3MepeHus: (pU3MUYECKMX BEIUYMH C HCIONB30BAHUEM AHAJIOTOBBIX M HU(PPOBBIX
U3MEPUTENBbHBIX NPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHTEJIbHBIE ITOTPEIIHOCTH U3MEPEeHUH pu3nyecKkux BeauynH. O1eHKa IrpaHul] OTPeIIHOCTEH.
IIpoBeeHne KOCBEHHBIX HW3MEPEHUH, HCCIENIOBaHMN 3aBUCUMOCTEH (DU3MYECKHX BEIMYUH,
MIPOBEpKa MpPENIOKEHHBIX TUIOTE3 (BBIOOp M3 PAaldOT, OMHMCAHHBIX B TEMAaTHYECKHX pa3fesax
«Y4eHNYEeCKUI IKCIIEPUMEHT, J1abopaTopHble padoThl, MPAKTUKYM»). [IpaBuiia 6e301macHOCTH MpH
pabote ¢ 1abopaTOpHBIM 000PYTIOBAHUEM.

OBOBIIAIOIIEE MOBTOPEHHUE. O6o0menne 1 cucTeMaTu3alusi COAepXKaHUs pa3zelioB
Kypca. «Mexanuka», «MonekymsipHas ¢GU3UKa U TEPMOIUHAMUKAY, «IIEKTPOJAMHAMUKAY,
«Konebanus u BoiHb1, «OCHOBBI CIIEIUATBHOM TEOPUU OTHOCUTENBHOCTI Y, «KBaHTOBas (pu3nKay,
«DJIeMEHThl aCTPOHOMHUHU U acTpodu3ukm». Ponb (QU3MKM M acCTPOHOMUM B SKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COIMAIbHOW M ATHYECKOH cepax IesTeNTbHOCTH YelOBEKa; pPojlb U MECTO
(GU3MKM M acCTPOHOMHHM B COBPEMEHHOW HAy4yHOM KapTHHE MHUpa; 3HAYEHHUE OIUCATENIbHOM,
CHCTEMaTU3UPYIOLIEeH, 00BICHUTENBHOM U MPOrHOCTUYECKON (QYHKINI (PU3NUECKOM TEeOpHH; pOJIb
¢usnueckoil Teopun B (HOpMHpPOBAHUM MPEACTaBIECHUN O (PU3MUECKON KapTHMHE MHUpa, MECTO
¢u3nveckoil KapTUHBI MUpa B 0OIIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPE/ICTaBICHHI
0 MpHupoJe.

ILnanupyemMsle pe3yibTaThbl OCBOCHHS Y4€OHOI0 peaMera
JIMYHOCTHBIE PE3YJIBTATBI
I'paiknanckoe BocnnuTaHue:
— ¢(hOpMUPOBAHHOCTH TPAKAAHCKOIN MO3ULIUU 00YYAIOIIErocsi Kak akTUBHOT'O U OTBETCTBEHHOT'O
YJIeHa POCCUIICKOro 00111eCTBa;
— TMPHUHATUHE TPAJULIHUOHHBIX OOIIEYEIOBEUYECKUX TyMAaHUCTUYECKHX U JEMOKPAaTUYECKHUX
IIEHHOCTEH;



— TOTOBHOCTb BECTH COBMECTHYIO JAEATEIbHOCTh B HHTEpecax TIpakJaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIPABJICHUH B IIKOJIE U IETCKO-IOHOIIECKUX OpraHU3alusix;

— YMEHHE B3aMO/JICICTBOBATD C COLMATbHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX (PYHKUIUAMU U
Ha3HAYCHUEM;

— FOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOM JIEATEIHHOCTH.

IIaTpuoTnyeckoe BocIUTAHHE:

— c¢(hopMHPOBAHHOCTH POCCUICKOM IPaXKAAHCKONW MICHTUYHOCTH, TATPUOTH3MA;

— LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM; JAOCTIXKEHHSIM Poccun B ¢usuke u
TEXHHKE.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

— c(hopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBE/ICHUS;

— CIOCOOHOCTh OIICHHMBATh CUTYAIlMI0 M NPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTUPYICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B JESATEILHOCTH YUEHOTO;

— OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOHUNBOTO OYIYIIETO.

JcTeTH4YeCKoe BOCIIUTAHUE:

— ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIIOUYAs 3CTETUKY HAY4YHOIO TBOPUYECTBA, NPUCYLIETO
(hU3UIECKOI HayKe.

Tpynosoe BociuTanue:

— UHTEpeC K pa3iudHbIM chepam mpodecCHoHaNbHON ASSITENFHOCTH, B TOM YHCIIE CBSI3aHHBIM C
GU3MKOM W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBIOOp Oyaymeid mnpodeccun u
pealin30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa3oBaHHUIO B 00JacTH (PU3HKU Ha
MPOTSHKEHUH BCEH KU3HHU.

JKOJIOTHYECKOe BOCIIUTAHHe:

—  cpOpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYpbl, OCO3HAaHHUE TIJIOOATBLHOTO XapakTepa
9KOJIOTMUECKUX MPOOIIEM;

— IJIAHUPOBAaHUE U OCYIIECTBICHUE JCUCTBUN B OKpYXKAIOIIEH cpelie Ha OCHOBE 3HAHHMS IieNiei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

— pacIIMpeHue OMbITa AEATEILHOCTH IKOJIOTUYECKONW HAMpaBICHHOCTH HA OCHOBE MMEIOIIUXCS
3HaHUi 10 pusHKe.

LleHHOCTH HAYYHOI'0 O3HAHUS:

— c(OopMHPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS
¢u3nyeckoil Hayku;

— OCO3HAaHME LEHHOCTH HAyYHOW JEeSATENIbHOCTH, FOTOBHOCTH B Ipoliecce H3yuyeHUus (U3NKU
OCYILECTBIATH MPOEKTHYIO U UCCIIEI0BATEIbCKYIO JeSTEIbHOCTh HHAUBUYAIbHO U B TpYIIIE.

METAINIPEJIMETHBIE PE3YJIBTATDI

Ilo3nasamenvnsle ynusepcanbvhole yueoHvle Oelicmeus

Bba3zoevie nozuueckue oeiicmeus:

—  CaMoOCTOSITENTbHO (OPMYJIUPOBATh M aKTyaIM3UpOBaTh NpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

— ONPEACINATH LENIU JeATEIHLHOCTH, 33/1aBaTh TapaMETPhbl U KPUTEPHUH UX JOCTHKEHUS,

— BBISIBJISITh 3aKOHOMEPHOCTH M POTUBOPEUHUS B pACCMATPUBAEMBIX SIBIICHUSX;

— paspabaThIBaTh IUIaH PEUIEHUS MPOOIEMBI C YUETOM aHAIM3a WMEIOIIUXCS MAaTEPHAIBHBIX U
HEMaTepUaIbHBIX PECYPCOB;

— BHOCUTH KOppeKTI/IBBI B JCATCIIBHOCTHb, OLCHHBATh COOTBETCTBUC pe?;yJ'IBTaTOB eism,
OLICHUBATh PUCKHU MOCIEICTBUI 1€ATEIIbHOCTH;

— KOOpPAMHHMPOBATb U BBINOJHATH pabOTy B YCIOBUSX pEAIbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

i paSBI/IBaTI) eraTI/IBHOG MBIIIIJICHHUC HpI/I pemeHI/m JKN3HCHHBIX HpO6J’I€M.

Bba3zoevie uccneooseamenvckue oelicmeus:

— BJIAACTH Haquoﬁ TepMI/IHO.]'IOI‘I/Ief/'I, KJIFOYEBBIMU ITOHATUAMHA U METOdaMU (bHSI/I'—ICCKOfI HaYKI/I,
— BJIQJIETh HABBIKAMH y4eOHO-UCCIIEIOBATETLCKOM U MTPOEKTHOM JAeSITENLHOCTH B 001aCTH (PU3UKH;
CIIOCOOHOCTBIO W TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIICHHUS 3ajad
(U3MUECKOTO CoZepKaHUS, MPUMEHEHHUIO PA3IMYHBIX METOAOB MTO3HAHUS;



— BIJIAJETh BUJAMM JEATEIBHOCTU IO TOJIYYEHHIO HOBOI'O 3HAHMs, €ro HWHTEPIPETALNU,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX CUTYAIUSIX, B TOM YHCIIE MPH CO3aHUH
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

— BBISBJISTh IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIM3UpOBaTh 3a/1a4uy, BbIIBUTaTh TUIIOTE3Y €€
peleH ], HaXOAUTh apTyMEHTBI AJIs 10Ka3aTeIbCTBA CBOMX YTBEPXKIECHUI, 3ajaBaTh HapaMeTpsl U
KPUTEPUHU PELLICHUS;

— aHaJIM3MPOBATH IOJYYCHHBIE B XO/€ PEIIECHUs 3aJaudl Pe3y/bTaThl, KpUTUUECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

— CTaBUTh U (HOpMyIUpoBaTh COOCTBEHHBIE 3aJjaud B 0Opa30BaTENbHOMN NEATEIbHOCTH, B TOM
qHcIe MPHU U3Y4eHUH (PU3HKH;

— J1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLIEHUBATh PUOOPETEHHBII OIBIT;

— YMETh MEPEHOCHUTD 3HAHUS 110 (PU3HKE B MIPAKTUYECKYIO 00JIACTh JKU3HEACATEIIbHOCTH;

— YMeTh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NIPEIMETHBIX 001acTel;

— BBIIBUTaTh HOBBIC UJICH, TIPEAJIaraTh OPUTHHAIBHBIC TIOJXO/IbI M PEIICHUS; CTABUTH IPOOIEMBI
U 33/1a4M, JOIYCKAIOLIE albTePHATUBHBIE PEIICHUS.

Paboma c ungpopmaueii:

— BJI4/IETh HAaBBIKAMH N1OJTy4eHHs HH(POpMauu GU3NIECKOT0 COAEP KAHUA U3 UCTOUHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIbHO OCYILECTBIISATh IIOMCK, AHAJIU3, CUCTEMATU3ALMI0 U HHTEPIPETALHUIO
MHGOpMAaLUU Pa3IMYHBIX BUJOB U (OPM IpeJICTaBICHHUS;

— OLIGHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

— HCIIOJIb30BaTh CPEJCTBA MH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TE€XHOJIOTHI B PELICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPTaHU3alMOHHBIX 33/1a4 C COOIII0ICHIEM TPeOOBaHMIHA
SPrOHOMUKH, TEXHUKHM O€30IIaCHOCTH, TMTHEHBI, PECYpcOCOEpEeKeHUs, IPABOBBIX U ITHYECKUX
HOPM, HOPM HH(POPMAITIOHHOM 0€30MacHOCTH;

— C€03/1aBaTh TEKCThl (PU3UYECKOTO COAEP)KAaHUS B Pa3IMUHBIX opmarax ¢ yu€TOM Ha3HAuYEHUS
uHbOpMAMM ¥ IEJICBOM AayAWTOPUH, BHIOWpas ONTUMAIBHYIO (OpPMY TMpENCTaBICHUS W
BU3YyaJIM3aLUH.

KoMmmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

— OCYILECTBIIATH OOILIEHUE HA YpPOKaX (PU3UKH U BO BHEYPOUHOH 1€ATEIbHOCTH;

— pacno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYyallui M CMSTYaTh KOH(IINKTHI,

— pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.
— [OHUMATh U UCIOJIB30BaTh MPEUMYILIECTBA KOMaHAHON U UHIMBUYaJIbHOU pabOThI;

— BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JAEHCTBHM C yd4€TOM OOLIMX HHTEPECOB, U
BO3MOYKHOCTEH KaK/10T0 4JieHa KOJUIEKTHBA;

— IIPUHHUMATB LIEJIM COBMECTHOM IE€ATENBHOCTH, OPTraHU30BBIBATH U KOOPJAUHUPOBATH IEHCTBUSA 110
€€ JOCTHIKEHHIO: COCTABIIATh IUIAH IEUCTBUM, PACIIPEAEISTh POJIU ¢ Y4ETOM MHEHUM YYaCTHHUKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHOM palboOTHI;

— OLICHMBATh KA4€CTBO CBOETO BKJaJa M KaXJOr0 yYaCTHUKAa KOMaHJbl B OOLIUI pe3yibTar Mo
pa3pabOTaHHBIM KPUTEPUSIM;

— npeyiaraTh HOBbIE IPOEKTHI, OLIEHHWBATh HJEU C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

— OCYILIECTBIISITh MO3UTUBHOE CTPATErMYECKOE MOBEJIECHUE B Pa3IMUHBIX CUTYallUsX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

Pezynamuenvie ynugepcanvhbvie yueoHvie 0eiicmeus

Camoopaanuzayus.:

— CaMOCTOSATEIbHO OCYIIECTBIATh IO3HABATENbHYIO JESITENbHOCTh B 00JacTH (U3UKU U
aCTPOHOMMH, BBISIBIIATH MPOOIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

— CaMOCTOSITENIbHO COCTaBIISATh IUIAaH pEHICHHUs pPACYETHBIX W KA4yeCTBEHHBIX 3ajad, IUIaH
BBIMIOJIHEHUSI MPAKTUYECKOH paboThl € y4ETOM HMEIOIIMXCS  PEeCypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAITOYTECHHI;

— J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

— paciupsTh paMKU yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

— JlenaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

— OLIEHUBATh MPUOOPETEHHBIN OTIBIT;



— C1ocoOCTBOBaTh (YOPMUPOBAHHMIO U TPOSBICHUIO IIMPOKOH SPYIUIIMH B 00JIacTU (U3UKH,
MIOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

Camoxoumponb, IMOYUOHANbHBLI UHMENNEKN.:

— JlaBaTh OIIGHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OIICHUBATh
COOTBETCTBHUE PE3YIbTATOB LIEISIM;

— BJIaJICTh HABBIKAMH I1O3HABATEIHHON pEQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHHA U
MBICJIMTENIbHBIX IPOLIECCOB, MX PE3YJILTATOB U OCHOBAHMI; NCII0Ib30BaTh NPUEMBI pe(IIEKCUU JUIS
OLIEHKU CHUTYalllH, BHIOOPA BEPHOTO PEILICHMS;

— YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

— IpUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

— IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

— IPU3HABATh CBOE MPaBO U MPABO JPYTrUX Ha OMIUOKH.

B npouecce NOCTHMXKEHUS JTUYHOCTHBIX PE3YyJIbTaTOB OCBOEHMSI IPOrpaMMbl CpPeJHEro oOIIero
oOpazoBaHus 10 (U3HKE y OOYYAIOIIUXCS COBEPIICHCTBYETCS OSMOIMOHAIBHBIA HHTEIUICKT,
IpeanoiararoIuil copMUPOBaHHOCTb:

— CaMOCO3HAHMs, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHHMMATh CBOE 3MOIIMOHAIBHOE COCTOSHHE,
BUJIETh HAIPaBJICHUS PA3BUTUS COOCTBEHHON 3MOIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0€;
— CaMOpeTryJIMPOBaHUs, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHUE MIPUHUMATh OTBETCTBEHHOCTD 32
CBOE IOBEJICHNE, CIIOCOOHOCTD AN TUPOBATHCS K YMOLMOHAIBHBIM U3MEHEHUSM U MPOSIBIISATH
IrMOKOCTb, OBITH OTKPBITHIM HOBOMY;

— BHYTpEHHEHW MOTHBAIIMH, BKJIIOYAIOIIEH CTPEMIICHNE K JOCTHKEHHIO 1LIEJIU U YCIIEeXY, OITHMU3M,
WHUIMATUBHOCTh, YMEHHUE JICHCTBOBATH, NCXO/S U3 CBOUX BO3ZMOKHOCTEH;

— DOMIATUM, BKIIOYAIOIIEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE COCTOSIHME JpPYTHX,
YUUTBIBATh €TO MIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;
— COLMAJbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBaTh OTHOLIEHUS C JPYTUMHU
JIOABMH, 3a00THTHCS, IPOSIBIISTh UHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

HNPEIMETHBIE PE3YJIbTATbBI

K xonuy odyuenusn ¢ 10 knacce npedmemmnule pe3yibmamaol Ha y2iny01eHHOM YPOGHE

0071JICHBL OMPANCAMb CHOPMUPOSAHHOCHIL Y 00YUAIOMUXCA YMEHUIL:

— MOHMMATh POJIb (PU3UKH B SKOHOMHUYECKON, TEXHOJIOTHUECKOM, SKOIOTHYECKOH, COLIMaTIbHON 1
ATHUYECKOHN cdepax AeaTeIbHOCTH YEJI0BEKa; POJib U MECTO (PU3UKU B COBPEMEHHON HAayYHOU
KapTMHE MHpa; 3HAUE€HUE ONUCATEeNbHOM, CHCTeMaTH3UpyoLel, OOBICHUTENbHON U
MPOrHOCTUYECKOW (QYHKIMI (U3MUEeCKOM TEeopUuH — MEXaHUKH, MOJEKYJISIpHOH (QU3UKU U
TEPMOJMHAMUKH; POJib (U3NYECKOl Teopuu B (HOPMUPOBAHUM NpEACTaBICHUN O (u3nueckont
KapTUHE MUpAa;

— pasnuyaTh YCIOBHUS HPUMEHMMOCTH Mojeneil (u3MYecKux Ted U TPOLECcCOB (SIBICHHM):
MHEepLMagbHas cucTeMa OTCY€Ta, abCOJMIOTHO TBEPIOE Tello, MaTepualibHas TOYKa,
PaBHOYCKOPEHHOE JBHM)KEHHE, CBOOOHOE MaJIeHHe, a0CONIOTHO yrpyras aedopmanus, abCoI0THO
yOpyroe u aOCOJIOTHO HEYNpPYroe CTOJIKHOBEHMS, MOJEIM ra3a, >KUIKOCTH U TBEPIOTO
(KpUCTAJUTMYECKOT0) TeNa, UICANbHBIN ra3, TOUSUHBIN 3apsi/l, OJHOPOAHOE MIEKTPHUECKOE MOJIE;
— pasnuuaTth ycJIOBUSA (TpaHMIlbl, O0JACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, NMOHUMATh
BceoOIUi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh HCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

— aHANU3UPOBaTh U OOBICHATH MEXAaHHMYECKUE MPOLECCHl M  SBJICHHS, UCIOIb3ys OCHOBHBIE
MOJIOKEHUS. W 3aKOHbl MEXaHUKU (OTHOCHTEIBbHOCTh MEXaHMYECKOTO ABMXKEHUS, (HOPMYIIbI
KMHEMAaTUKH PAaBHOYCKOPEHHOTO JIBWXKEHMA, MpeoOpazoBaHus [anmuies Ui CKOPOCTH U
nepeMenieHus, 3akoHbl HblOTOHA, NMPUHLIKI OTHOCHUTENBHOCTH ['ammiies, 3aKOH BCEMHPHOTO
TATOTEHHUS, 3aKOHBl COXPAaHEHMsS MMITYyJbCa U MEXaHWYECKOM PHEPIuH, CBsI3b pabOThI CHUIIBI C
W3MEHEHHEM MEXaHWYEeCKOW DSHEpPruM, YCJIOBUS paBHOBECHS TBEPJIOTO Tela); MpPU 3TOM
HCIIOJIb30BaTh MaTEMAaTHYECKOE BBIPA)KEHUE 3aKOHOB, YKAa3blBaTh YCJIOBHUS IHPUMEHMMOCTH
(bu3nUecKrX 3aKOHOB: MpeoOpa3oBaHuil ["anuiies, BTOPOro U TpeThero 3akoHoB HproTOHA, 3aKOHOB
COXPAHEHHUS UMITYJIbCA U MEXaHUYECKON PHEPIHH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

— aHaJM3UpOBaTh U  OOBSICHATH TEIJIOBBbIE MPOLECCHl U SIBICHUS, MCIOJIb3ysd OCHOBHBIE
nonoxkeHuss MKT u  3akoHBl MoNeKyJIApHOH (U3MKM U TEPMOAMHAMHKHU (CBSI3b JABICHUA



HJICaIbHOTO I'a3a CO CPEIHEN KMHETUYECKOW SHEPTUEH TEIIOBOIO ABUKEHUS U KOHLICHTPALIUEH €ro
MOJIEKYJI, CBsI3b TEMIIEPATYPbI BEIECTBA CO CPEIHEH KUHETUYECKOM HHEPrUeH TEIIOBOIO
IBVKCHMSI €70 YacCTHL], CBSI3b JIABICHMUS HACAJIBHOIO ra3a ¢ KOHLEHTPALHUEHd MOJIEKY]1 U €ro
TeMIiepaTypoli, ypaBuenne MenpaeneeBa—Kianeiipona, nepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHMs SHEPrMM B  TEIUIOBBIX IPOLECCax); MPH 3TOM HCMOIb30BaTh MaTeMaTHUYECKOe
BBIPAKCHME 3aKOHOB, YKa3bIBaTh YCIOBHS IPUMEHUMOCTH ypaBHeHUI Menaeneesa—Kiianelpona;
— QHAJIM3UPOBaTh U OOBSCHATH IEKTPUUECKUE SIBJICHMS, UCIOJb3ysd OCHOBHBIEC IOJOXKEHUS U
3aKOHBI 3JIEKTPOAMHAMMKHU (3aKOH COXpaHEHHs JJIEKTpUYecKoro 3apsaa, 3akoH Kyiona,
MIOTEHIAAJIBHOCTD 3JIEKTPOCTATUYECKOIO IIOJIS, NMPUHLMII CYNEPIO3ULMH IJIEKTPUUECKUX MOJIEH,
IIPY OTOM YKa3blBas YCJIOBMs IPUMEHUMOCTH 3akoHa KysoHa; a TaxkKe IPaKTUYECKH BAaKHbIC
COOTHOILIEHMS: 3aKOHBI OMa Ul yd4acTKa LEeNU M JUIsl 3aMKHYTOH 2JEKTPUYECKOM ILIETH, 3aKOH
Jxoyns—Jlenma, npasmia Kupxroda, 3akonsl @apazest UIsl SIEKTPOIN3a);

— OIUCBIBATh (PU3UUYECKHE IPOLIECCHI U SBICHUS, UCIIOb3Ys BEJIMYMHBL: [IEpEMEILEHHE, CKOPOCTb,
YCKOPEHHME, UMIIYJIC TEJa M CUCTEMBI TE€J, CHJIA, MOMEHT CHWIbI, JABJIEHUE, NOTEHUUAIbHAs
SHEprus, KMHETUYECKash SHEpPrus, MEXaHW4ecKas 3Heprusi, paboTa CHJIbL, LIEHTPOCTPEMUTEIbHOE
YCKOPEHME, CHJIA TSKECTH, CUJIa YIPYTOCTH, CHJIa TPEHUS, MOIIHOCTD, SJHEPrUs B3aUMOJCUCTBUSA
Tena ¢ 3eMi€l BOJIM3M €€ TIOBEPXHOCTH, SHEPrHsl yIpyroi nedopmanuu MpyKUHbI, KOJIMYECTBO
TETJIOTHI, a0CONIOTHAs TeMmIeparypa Tena, padoTa B TEpMOJIMHAMUKE, BHYTPEHHSS SHEPTHUs
U7€aIbHOI0 OJJHOATOMHOIO Ia3a, padoTa MAealbHOIO I'a3a, OTHOCUTENIbHAS BIAXXHOCTh BO3J]lyXa,
KII/] maeanbHOro TEMIOBOTO JBHUIATEIIS; JJIEKTPUUECKOE MOJIE, HAMPSHKEHHOCTD 3JIEKTPUUYECKOTO
II0JIA, HANpsDHKEHHOCTh IO TOYEYHOIO 3apsAla WIM 3apsDKCHHOIO Iapa B BAaKyyMeé M B
JUAJIEKTPUKE, TOTEHIMAI 3JIEKTPOCTATUYECKOTO T10JIsA, PA3HOCTh ITOTEHIIUAJIOB, YIEKTPOABMKYIIIAs
CHWJIa, CWJIa TOKA, HAaIIPSDKEHNE, MOLTHOCTD TOKa,

JJIEKTpUYECKass €EMKOCTh IUIOCKOIO KOHJAEHCATOpa, CONPOTHBJIEHUE YydacTKa Lenu ¢
IIOCJIEZI0BATEIbHBIM U IApalIEIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPTUs NIEKTPUUYECKOTO IOJIS
KOH/JIEHCATODA;

— OOBSCHATH OCOOCHHOCTH NPOTEKaHUs (U3UUECKUX SIBICHUNA: MEXaHHMYECKOE JIBMIKEHHE,
TEIUIOBOE JIBU)KEHHUE YaCTHIL BEILIECTBA,

TEIUIOBOE paBHOBECHE, OPOYHOBCKOE ABIKEHHE, AU Py3us, UcllapeHue, KUIeHNe U KOHIeH calus,
IJIABJICHUE W KPUCTAUIM3ALlMsl, HAIpPABICHHOCTh TEIUIONEPENayd, dJIEKTPU3alus Tell,
SKBUIIOTEHIMAIIBHOCTD ITIOBEPXHOCTHU 3aPSKEHHOTIO IIPOBOJIHUKA;

— NPOBOAMUTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BENMYMHBI OT JPYrod cC
UCMOJIb30BAHUEM MPSIMBIX HM3MEpPEHH: MpU 3TOM KOHCTPYHpPOBAaTh YCTaHOBKY, (PMKCHPOBATbH
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BHJE IpaduKoB C yd€ToM
aOCOJIOTHBIX MOTPELIHOCTEH N3MEPEHUH, IeNlaTh BHIBOJIBI IO PE3y/IbTaTaM MCCIIEOBAHUS;

— IPOBOAMTH KOCBEHHBIE M3MEPEHMs (PU3MUECKUX BEJIWYUH; NIPU 3TOM BBIOMPATH ONTUMAIbHBIN
METOJ U3MEPEHHsI, OLIEHUBATh A0COJIIOTHBIE U OTHOCUTENbHBIE MTOTPEIIHOCTH MPSMBIX M KOCBEHHBIX
U3MEPECHU;

— TPOBOJUTHL OINBITHI IO IMPOBEPKE IPEUIOKEHHON TMIIOTE3bl: IUIAHUPOBATh HKCIIEPUMEHT,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHaJIM3UPOBATH IOJIyUEHHBIE PE3yJIbTaThl U JEJIaTh
BBIBOJ| O CTaTyCe MPEII0KEHHON TUIIOTE3HI;

— co0roAaTh npaBuiia 0€301acHOro Tpy/Aa MpU NPOBEACHUM UCCIIEOBAaHUM B paMKax y4eOHOTo
SKCHEPUMEHTa, MpPAaKTUKyMa U Y4eOHO-MCCIIEOBATENbCKOM W TPOEKTHOW JeATENbHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPONUCTB, U TJAOOPaTOPHOr0 000PYAOBAHMUS;

— pemaTh pacu€THBIC 33Jjaud C SBHO 3a/IaHHON M HESIBHO 3aJlaHHOM (DPU3MYECKON MOJIENbIO: Ha
OCHOBaHMM aHaju3a YCJIOBHUS OOOCHOBBIBaTH BBHIOOp (M3MUECKON MOJAENH, OTBeYaroIen
TpeOOBaHUAM 33/1a4H, TPUMEHATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NUECKUX
TEOPUH IPHU MCIOJIB30BAHMM MAaTEMAaTHYECKUX METOJIOB PELICHUS 3a]a4, IPOBOJUTH PACUETHI HA
OCHOBAaHMHU HMEIOIIUXCA JAHHBIX, AaHAJIU3UPOBATh peE3yJabTaTbl U KOPPEKTHUPOBATH METOJBI
penieHus ¢ y4€TOM MOJyYEHHBIX PE3yJIbTaTOB;

— pemaTb KayeCTBEHHbIE 3a/JauyM, TPeOYIolle NPUMEHEHUS 3HAHWHA W3 pa3HBIX pa3/elioB
IIKOJIBHOTO Kypca (DM3HMKH, a TakKe MHTErpalud 3HAHUW U3 JIPYTHX IPEeIMETOB €CTECTBEHHO-
Hay4YHOI'0 IMKJIA: BBICTPAMBATh JIOTMUECKYIO LIENOYKY PACCYKIECHHHM C OIOPOM Ha WU3y4EHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SABIICHUS;



— HCIOJIb30BaTh TEOPETUYECKHE 3HAHMS Il OOBSCHEHHS OCHOBHBIX NPUHIIMIIOB pabOThI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHUCTB M TEXHOJIOTUYECKUX MTPOIIECCOB;

— MPUBOAMTH IPUMEPHI BKJIAJa POCCUNHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;

— aHAJINW3HMPOBATh U OLIEHUBATh IMOCJIEACTBUA OBITOBOH M IMPOU3BOACTBEHHOH AEATEIBHOCTH
YeNIOBEKa, CBA3aHHOH ¢ (PU3MYECKUMHU MTPOIIeCCaMU, C TTO3UIUI IKOJIOTUIECKON OE30IMacHOCTH,
IIPEICTAaBICHUM O PAlUOHAJIBbHOM IMPUPOJOIOJIB30BAHUM, A TAKXKE Pa3yMHOM MCIIOIb30BaHUU
JOCTH>KEHUIM HAYKH U TEXHOJIOTHH JIs1 JalbHEHIIIEro pa3BUTHS Y€JI0BEUECKOT0 00I1eCTBA;

— MPHUMEHATh PA3JIMYHbIE CIIOCOOBI PabOThl ¢ HMH(OpManuel (QU3NUECKOro Coaep)kKaHus ¢
WCTIOJB30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTUH: TPU 3TOM HCIIOJIB30BATh
COBpPEMEHHbIE MH(pOPMALMOHHbIE TEXHOJIOTUU JUIsl IOMCKa, MepepaboTKM M MpPEabsBICHUS
y4yeOHOM ¥  HAy4HO-NIOMYJISIPHOM WH(OpPMALUU, CTPYKTYPUPOBAHHS M HHTEPIPETALUU
uH(OpMaLKH, TOJIyYCHHON U3 Pa3InYHbIX UICTOUHUKOB; KPUTHUECKU aHAJIU3UPOBATh [10JIy4aeMytOo
MHGOPMALIMIO M OLIEHUBATHh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHWW, TaK U Ha
OCHOBE aHaJIM3a UCTOYHUKA HH(POPMALINY;

— TMPOSABIATH OPTaHU3AIMOHHBIE U MO3HABATEIBLHBIE YMEHUS CaMOCTOSTEIBHOIO MPUOOpPETEHUs
HOBBIX 3HAHUH B IMPOLECCE BBINOJHEHHUS NPOEKTHBIX M Y4eOHO-UCCIIEAOBATENbCKUX padoT;
paboTath B IpyIIe ¢ HCTIOJIHEHHEM Pa3IMYHBIX COLMATIBHBIX POJICH, IUIAHUPOBATh PA0OTY TPYIIIIEL,
PalLMOHAIBHO PACHPENEIIATh AEATEIbHOCTh B HECTAHJAPTHBIX CUTYaLUsAX, aJlcKBaTHO OLICHUBATh
BKJIQ/I KXK/I0TO U3 YYaCTHHKOB TPYIIIBI B PEHICHUE PACCMATPUBAEMOU MTPOOIEMBI;

— NPOSIBJIATE MOTUBALMIO K Oyaymnied npogecCHOHAIbHON EATENIbHOCTH M0 CIEHUAIBHOCTAM
(U3HKO-TEXHUYECKOTO TPOUIISL.

K xonuy odyuenusn 6 11 knacce npedmemmnule pe3yibmamaol Ha y2iuy01eHHOM YPOGHE

0071JICHBL OMPANCAMb CHOPMUPOSAHHOCHIL Y 00YUAIOMUXCA YMEHUIL:

— MOHHMMATh POJib (U3UKU B SKOHOMUYECKOH, TEXHOJIOIMUYECKOH, COLMAIbHOM M 3TUYECKON
cdepax nesITeTbHOCTH YeNIOBEKa; pOJib 1 MECTO (PM3UKH B COBPEMEHHOW HAYYHOH KapTHHE MUPA;
POJIb ACTPOHOMMH B IIPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U JAJIbHEHIIEM HayYHO-TEXHUYECKOM
Pa3BUTHH; 3HAYECHUE ONUCATEIbHON, CUCTEMATU3UPYIOIIEH, OOBICHUTENBHON U MPOrHOCTHYECKON
¢byHkuui pusnyeckol TEOpUM — 3JIEKTPOJUHAMUKH, CIIEHUATIBHOW TEOPUH OTHOCUTEIBHOCTH,
KBaHTOBOH (DPM3UKHU; pOJb GU3NIECKOI TeOpur B (POPMHUPOBAHUH MPEACTABICHUN O (U3NIECKON
KapTHUHE MHpa, MecTO (pu3nyeckol KapTHUHBI MHpa B OOIIEM psAAY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOJIE;

— pasnuyaTh YCIOBHUS NPUMEHMMOCTH Mojeneil (u3Myeckux Teld U TPOLECcCOB (SIBICHHM):
OJIHOPO/IHOE DJJIEKTPUYECKOE W OJHOPOJAHOE MAarHUTHOE MOJs,, TapMOHUYECKHE KoJieOaHUs,
MaTEMaTHYECKUI MAasITHUK, U1€aIbHBIN PYKUHHBIA MAsITHUK, TAPMOHUYECKUE BOJIHBI, H€AJIbHBIN
KoJeOaTeNnbHbIM KOHTYp, TOHKasl JIMH3a; MOJIeJe aToMma, aTOMHOTO sijipa U KBAaHTOBOM MOJENIU
CBETa;

— pasnuuaTth ycJIOBUsA (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHUMATh
BceoOIuit XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U OIPaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

— aHaJIM3UPOBATh U OOBACHATH DJIEKTPOMATHUTHBIE MPOLIECCH U SABJIEHUS, UCIIOIb3YsI OCHOBHBIE
MIOJIOXKEHHUS U 3aKOHBI AJIEKTPOAMHAMUKH U CIIEIIUAIbHON TEOPUHU OTHOCUTENIBHOCTH (3aKOH
COXPAaHEHHUs JJIEKTPUUYECKOrO 3apsja, cuia Amriepa, cuna JIopeHIa, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIMHU, ipaBwiio Jlenna, csazp DJIC caMOMHAYKIIMU B 3JIEMEHTE AIEKTPUUECKOM LIETTH CO
CKOPOCTBIO M3MEHEHHUS CHJIbl TOKA; IOCTYJaThl CIHENUAIbHOM TEOpPUU OTHOCUTEIBHOCTU
OHHIITeHA);

— QAHAJIM3MPOBAaTh M OOBSACHATH KBAHTOBBIE MPOIECCHI M SBICHHS, MCIOIB3YS IOJO0XKEHUSI
KBaHTOBON (u3ukH (ypaBHeHHE OWHINTEHHA s PoTodddeKTa, mepBblil U BTOPOH MOCTYNIATHI
Bbopa, mpuHIMT cOOTHOIIEHUS HeomnpenenénHoctei I 'eiizendepra, 3aKOHbI COXpaHEHHUs 3apsI0BOTO
1 MacCcOBOT'O YHCEJ M SHEPTUH B SAEPHBIX PEAKIMSIX, 3aKOH PaJUOAKTHUBHOIO paclaja);

— OIIUCHIBAaTh (PU3MUYECKUE MPOIECCHl W SIBICHUS, HCIOJNb3YyS BEIUYMHBL: HaNpsHKEHHOCTh
ANEKTPUYECKOTO TOJI, TOTEHIHUAl JJIEKTPOCTaTUYECKOro TOJis, Ppa3HOCTh IOTEHIIMAJIOB,
ANEKTPOABIIKYIAs CWJIA, WHAYKLUHS MarHUTHOTO MOJs, MarHUTHBIA IOTOK, cuia Awmmepa,
WHIYKTUBHOCTb, 3JIEKTPOABIIKYIIAs CHUJIa CAMOUHTYKIIMH, SHEPT U MAarHUTHOTO IOJISI TPOBOAHHUKA
C TOKOM, PESITUBUCTCKUI UMITYJIbC, IIOJIHASL DHEPT U], SHEPTUS TIOKOS



CBOOOIHOM YaCTHIIBI, JHEPTHSI U UMITYILC (DOTOHA, MACCOBOE YMCIIO M 3apsia siApa, SHEPTHsI CBSZH
A1pa;

— OOBSICHIATh OCOOEHHOCTH MPOTEKAHUS (PU3NUECKUX SIBICHHUI: AJIIEKTPOMArHUTHAS UHAYKLHUSA,
CaMOUHIYKITUS, pe30HaHC, MHTepdepeHIus BOIH, AUGPAKIMS, TUCTIEPCHUs, TIOJTHOE BHYTPCHHEE
otpaxxeHue, gorornexrpuaeckuii 3pdext (pororddexr), anvda- u Gera-pacmnansl saep, ramma-
U3Iy4YeHHUe siiep; prusnyeckre MpUHIUIBI CIIEKTPATFHOTO aHalIN3a U padoThI Ja3epa;

— OIpeessaTh HalpaBieHne MHAYKIIMM MAarHUTHOTO TOJIsl IPOBOJHUKA C TOKOM, CUJIbI AMIiepa 1
cuibl JIopeHua;

— CTPOUTH U300pakeHHe, CO3/1aBaeMOe MIOCKUM 3epKajioM, TOHKOW JIMH30M, U paCCUUTHIBAThH €T0
XapaKTePUCTHKHY;

— MPUMEHSATH OCHOBOIOJIATal0IIMe aCTPOHOMHYECKUE MTOHSATHUS, TCOPUH U 3aKOHBI JIJIsl aHAINU3a U
00BbsiICHEHUS! (U3NYECKUX TPOLIECCOB, MPOUCXOIAMMUX B 3BE3/aX, B 3BE3AHBIX CUCTEMaX, B
MEXTaJaKTHYeCKON cpefie; ABMXKEeHUS HeOECHBIX Tell, HBOJIIOLNHY 3BE31 U BeeneHHo;

— TIPOBOJMTH HCCIEIOBAHUE 3aBHCUMOCTEH (PU3MYECKMX BENTUYMH C UCIOJIB30BAHUEM MPSIMBIX
U3MEpEHUil: MpHU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHUPOBATHh PE3YJIbTAThl IMOJYy4YEHHOM
3aBUCUMOCTH (D)M3UYECKHX BEJIMYUH B BHJE I'padUKOB C y4E€TOM aOCONIOTHBIX IMOTPEIIHOCTEH
W3MEpEeHUH, J1eNaTh BHIBOJIBI 110 pe3yiibTaTaM HUCCIEIOBaHUS;

— TPOBOAWTH KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BEIMYWH; IPU 3TOM BBIOMPATH ONTUMATHHBIN
METO/]l U3MEPEHUs, OLICHUBATH A0COIFOTHHIE U OTHOCUTENbHBIE MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX
U3MEPECHU;

— TMPOBOJUTH OMBITHI MO MPOBEPKE NPEIIOKEHHOW THIOTE3bl: IIAHUPOBATH AIKCHEPUMEHT,
coOHMpaTh SKCIEPUMEHTATBHYIO YCTAaHOBKY, aHAJIM3UPOBATh IMOJYyYCHHBIC PEe3yJbTaThl U JAEJaTh
BBIBOJI O CTaTyce MPEI0KEHHON THITOTE3bI;

— ONHCHIBATH METOIBI MTOJIYICHUS HAYYHBIX aCTPOHOMUYCCKUX 3HAHMIA,

— co0roAaTh mpaBuiia 0€30MacHOro TpyAa MpU MPOBEACHUH UCCIIEOBAHUN B paMKax y4eOHOTO
SKCHEPUMEHTa, MPAKTHKyMa W Y4eOHO-HCCIIEOBATEIBCKOH W IPOEKTHOW JESTEIBHOCTH C
WCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB, U TAOOPATOPHOTO 000PYIOBAHMUS;

— pemaTh pacu€THBIC 33aJaud C SBHO 33/JIaHHOW W HESBHO 3aJaHHON (DPM3MYECKON MOJIENBIO: Ha
OCHOBaHUU aHANIM3a yCIOBUS BRIOMPATh (pU3MUecKe MOAENH, OTBEYArOIINe TpeOOBaHUAM 3a1auH,
OPUMEHSATh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJNAThl (U3WYECKHX TEOPHH TIpHU
WCIOJIb30BAaHUN MAaTEMaTHYECKUX METOJOB PEIIEHUS 3a/ay, MPOBOAUTH PacUYEThl HA OCHOBAHHH
MMEIOIINXCS TAaHHBIX, aHATU3UPOBATh PE3YJIbTaThl M KOPPEKTHPOBATH METOBI PEUICHHUS C yUETOM
MOJIyYE€HHBIX PE3yIbTaTOB;

— pemaTh Ka4yeCTBEHHbBIC 3a/Ja4yd, TPEOYIOIIHe NPUMEHEHUS 3HAHWHA W3 Pa3HBIX pPa3JeNioB
IIKOJILHOTO Kypca (DM3HKH, a TaKK€ MHTETPallid 3HAHUW W3 JIPYTHX MPEIMETOB €CTECTBEHHO-
Hay4YyHOTO IUKJIA: BBICTPAWBATh JIOTUYECKYIO LIEMOYKY PACCYKIEHHI ¢ ONMOpoil Ha W3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NYECKHE SIBICHUS;

— JWCIIOJIb30BaTh TEOPETUYECKHE 3HAHWS Il OOBSCHEHHS OCHOBHBIX NPUHIIMIIOB pPabOTHI
M3MEPUTENBHBIX TPHUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUUYECKUX MPOIIECCOB;

— MPUBOJHUTH MPUMEPHI BKIIAJa POCCHICKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BsICHEHHUE TPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

— aHAIM3MPOBATh W OICHWUBATHh TOCIEJCTBHS OBITOBOH W TMPOHM3BOJICTBEHHOH AEATEIHHOCTH
YeJI0BEKa, CBA3aHHOU C (PU3MUYECKUMHU MTPOLIECCaMU, C TIO3ULIUHI 3KOIOTHYecKoi 0€30IacHOCTH,
MIPE/ICTAaBICHU O palMOHAIBLHOM MPUPOJOINONB30BAHUM, a TAKXKE Pa3yMHOM HCIIOIb30BaHUH
JOCTHKEHHUIN HAYKU M TEXHOJIOTUH 7S TaTbHEHIIIero pa3BUTHS YeTI0BEUECKOro 00IIeCcTBa;

— TPUMEHATH PA3JTUYHBIE CIOCOOBI paboThl ¢ HWHpOpMANHEH (HUIUIECKOTO COIAEPKAHHS C
WCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHA: TMPU HSTOM HCIIOJIB30BATh
COBpPEMEHHBIC WH(pOPMAIIMOHHBIE TEXHOJIOTHU ISl TOMCKA, MEepepaboTKH W MPEIbSIBICHUS
yuyeOHOW ©  HAy4YHO-TIOMYJSpHON WHGOpMALUU, CTPYKTYPUPOBAHHUS M  HHTEPIpETAIlUU
WH(pOPMAIINH, TTOTYYSHHON U3 Pa3IMYHBIX UICTOYHUKOB; KPUTHYECKH aHAITU3UPOBATH MOTyJaeMyO
nH(OPMAIIUIO U OIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWUW, TaK U Ha
OCHOBE aHaJIn3a UCTOYHUKA H(OpMaLIUN;

— TIPOSIBISATH OPTaHU3AIMOHHBIE M MO3HABATENbHBIE YMEHUS CAMOCTOSTEIHLHOTO MPUOOpPETEHUS
HOBBIX 3HAHWH B TMPOIECCE BBIMOJHEHHS TPOCKTHBIX W Yy4eOHO-HCCIIEAOBATENLCKUX padoT;
paboTaTh B TPYIIIE C UCTIOTHEHUEM Pa3IMYHBIX COIHANLHBIX POJIeH, TNIaHUPOBATh padOTy IPYIIIIHL,



palMOHAIBHO PACHIPEACIISTh AEATEILHOCTh B HECTAHIAPTHBIX CUTYalUsIX, al€KBaTHO OLICHUBATh
BKJIAJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIHI B PEIICHHUE pPacCMaTPUBAEMON TTPOOIIEMBI,

— TPOSBIATh MOTHUBAIMIO K Oymymielt mpodecCHoHAIbHON JEATENHHOCTH MO CIEeIHUATBHOCTSIM
(U3UKO-TEXHUYECKOTO TPOUIISL.

[TpomexxyTouHas arrectanus o yaeOHOMY MPeMETY IMTPOBOIUTCS B COOTBETCTBHUU ¢ [TomoxeHnem
o Qopmax, MEPHOAMYHOCTH, MOPSAIKE TEKYIIETO KOHTPOJS YCIIEBAEMOCTH W MPOMEKYTOYHON
arrectaruu odydaronuxcst MbOY I'mmuazus Ne 24,

TemaTu4eckoe NIaHNpPOBaHHUe
Ha y4yeOHBIX 3aHATHSX HCHONB3YIOTCSI 3JEKTPOHHBIE (UM(POBBIE) 00pa3zoBaTeNbHBIE PECYPCHI,

NpeaACTaBJICHHLIC HA 06pa3OBaTCHI)HI)IX nnaT(bopMax:

Poccuiickass snekTpoHHas mikoia. Pecypcel i oOydeHHs: KOHCIEKTBI, BHJICOJCKIUH,
YIPaXHEHUs] U TPEHUPOBOYHBIE 3aHATHS, METOAMYECKHME MaTepuaibl s yuutens. bes
peructparuu. https://resh.edu.ru/

«Yun.py» — UHTEPAKTUBHBIE KYpChl 110 OCHOBHBIM NPEAMETaM U IMOATOTOBKE K IPOBEPOUYHBIM
pabotam. https://uchi.ru/

«IKnace» — cepBuc, MO3BOJISIIOIINN YUUTENIO BbIIAaTh IIKOJIBHUKY ITPOBEPOUHYIO padoty. Eciu B
X07ie pabOThl YYCHUK JAOMYCKAET OMHUOKY, eMy OOBSICHSIOT X0/ PEHICHHUS 3alaHus U MpeIararoT
Bbl- MOJHUTH APYrOM BApUAHT. YUUTENb MOIY4YaeT OTYET O TOM, KAK YUEHUKH CIPABISIOTCS C
3amanusiMu. https://www.yaklass.ru/
®okchopa — onnaiH-mKkona ans odydaromuxcs 10 —11 kigaccos, momoraroriasi B IOJTOTOBKE K
EI'D, omummnuamam. https://foxford.ru/about
W3narensctBo «lIpocBelieHne» — 3IIEKTPOHHBIE BEPCUU YUEOHO-METOAMUYECKUX KOMILIEKCOB,
Bxosmux B deaepanbHblii nepedeHs. [t paboTsl ¢ ydeOHMKaMH HE TOTPEOYETCs TOAKITIOUSHHS
K uHTepHeTy. MHdopManmoHHblii pecypc pacioaraercs mo aapecy https://media.prosv.ru/:
JIutPec: Hlkoma — mpenocraBisieT 00pa30BaTENbHBIM OpraHU3AIMAM JOCTYN K MOOWIBHOMN
OuOIMOTEKE C BO3MOXKHOCTBIO IMCTAHIIMOHHO BBIIABATD AJIEKTPOHHBIC KHHUTH.

Ne Tema pa3zaena KoJa-Bo
JacoB
10 kaace
PA3JIEJ 1. HAYUHBIA METO/I IIO3BHAHUS ITPUPO/IbI 6
Hay4Hblii MeTOJ NO3HAHUS NPUPOABI 6
1. ®uszuka — (yHIaMeHTalbHas HayKa o pupojie. HayuHslid MeTO TO3HAHUS 1

1 METOJIbl UCCIIEOBaHUS PU3NYECKUX SBJIEHUN. BBOAHBIN HHCTPYKTAXK 1O
TEeXHUKE O€30IaCHOCTH.

2. JlabopaTtopHas pabota «M3mMepeHne CUibl TOKa M HAMPSHKEHUS B TN 1
MOCTOSIHHOTO TOKA MPH MOMOIIY aHAJIOTOBBIX M U(PPOBBIX H3MEPUTETHHBIX
npudopoBy. [IpaBuiia 6e30macHOCTH pu padboTe ¢ 1abopaTOPHBIM

000py/IOBaHUEM.
3. MonenrpoBanue GU3NYECKUX SBJIECHUHN U MPOLIECCOB. 1
4. I'unoresa. ®u3nyecknii 3aK0H, TPAHULIBI €70 TPUMEHUMOCTH. DHu3ndeckas 1
TEOpUsl.
5. Ponb 1 MecTo pu3nku B GOpMUPOBAHUN COBPEMEHHOM HayuYHOUN KapTUHBI 1
MUpa, B IPAKTUYECKON JAESITEIbHOCTH JTIOACH.
6. Bxoanast koHTpOsIbHAS padoTa. 1
PA3JIEJI 2. MEXAHUKA 35
Kunemaruka 10
7. Mexannueckoe 1BukeHre. OTHOCUTEIbHOCTh MEXAHUUECKOTO IBUIKEHUS. 1

Cucrema orcuéra. Pagnyc-BekTop MaTepuaabHOU TOUKH, €0 IPOEKIIUK Ha
OCH CHCTEMBI KOOPIMHAT.



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://foxford.ru/about
https://media.prosv.ru/

8. Tpaextopus. [lepemenienne, CKOPOCTh M YCKOPEHHE MaTepHaIbHON TOUKH, 1
UX MPOEKIUH HA OCU CUCTEMBI KOOpAHHAT. ClI0)KEeHHE NepeMEIeHU U
CJIOKEHUE CKOPOCTEM.

9. PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBHKCHUE. 1

10. | Jlaboparopnas padota «M3mepeHne yCKOpeHuUs MU MPSMOIMHEITHOM 1
PaBHOYCKOPEHHOM JBM>KEHUH 10 HAKJIOHHOW TIOCKOCTHY. [IpaBuia
6e30MmacHOCTH MpH padboTe ¢ 1ab0PaTOPHBIM 000PYIOBAHUEM.

11. | CBoOoaHoe mageHue. Y ckopeHue CBOOOIHOTO ajeHus. J[BkeHune Tena, 1
OpOILICHHOTO TOJ1 YIIIOM K TOPH30HTY.

12. | JIabopatopHas pabota «/3ydueHue nBI>KEHHS Tesa, OpOIIEHHOTO 1
rOpU30HTAIBHO. [IpoBepka runoTessl 0 NpsAMON IPOIOPLMOHAIBHON
3aBHCUMOCTH MEXy JaJIbHOCTBIO OJIETa U HAYAJIbHON CKOPOCTBIO TEJIay.

ITpaBuia Ge3omacHOCTH MpH paboTe ¢ 1abOpaTOPHBIM 000PYAOBAHHEM.

13. | KpuBonuHeiiHoe nBmkeHue. /[BikeHre MaTepruaaibHON TOYKH 110 1
OKPYKHOCTH. YTJI0Bas U JIMHEHAas cKkopocTs. Ilepuon n yacrora
oOparieHusl.

14. | JlaboparopHas pabota «/3ydeHne NBHKEHUS Tella 10 OKPYKHOCTH € 1
MIOCTOSIHHOM 110 MOZyJIH0 CKOpocThIo». IIpaBuia 6e3omnacHocTH npu padote ¢
712a00paTOPHBIM 000PYIOBAHHEM.

15. | LenTpocTpeMutenbHoe (HOPMAIBHOE), KacaTelbHOE (TAaHT€HIIMAIBHOE) 1 1
II0JIHOE YCKOpEHHE MaTepUaJIbHONW TOUYKH.

16. | KonrponbHas pabora o reme «KuHematukay. 1

JIlnnamuka 10

17. | Ilepssiii 3axoH HptoToHa. MHepruanbHble cucteMbl oTcuéta. [IpuHiun 1
oTHocuTesbHOCTH ["annnes. HennepuuanbHble CUCTEMBI OTCUETA.

18. | Macca rena. Cwna. [lpunanun cymnepnio3unu cuii. Bropoii 3akon Hetotona 1
JUI MaT€pHaIbHON TOUKH.

19. | Tpernii 3akoH HproTOoHA 17151 MaTepUanbHBIX TOYEK. 1

20. | 3akoH BceMupHOTro TAroteHus. Cuia TSHKeCTH. 3aBUCUMOCTh YCKOPEHUS 1
CBOOOHOIO IaJIeHUsI OT BHICOTHI HaJl HOBEPXHOCTBIO IUIAHETHI U OT
reorpagpuueckoi NUPOTHI.

21. | JIBwkeHHe HEOECHBIX TN U MX CIIYTHUKOB. 3akoHbl Kemnepa. [lepBas 1
KOCMHYECKasi CKOPOCTb.

22. | Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, apmxymerocs ¢ 1
YCKOPEHHEM.

23. | Cuna tpenus. Cyxoe Tperue. Cuia TpeHHs! CKOJIBXEHHS U CUJla TPEHUs 1
nokosi. JlJaboparopnas padota «3mepenue koadduirienTa TpeHus mno
BEJIMYMHE yriioBoro koddduuuenta 3apucumoctd Frp(N)». IlpaBuna
0€30MMacHOCTH MpH paboTe ¢ 1ab0PaTOPHBIM 000PYIOBAHUEM.

24. | Cuna conpOoTUBIICHUS NPH IBUKEHUU Tejla B XKHUJIKOCTH WU Ta3e, e€ 1
3aBHCUMOCTB OT CKOPOCTH OTHOCHTEJBHOTO JTBHKECHUSI.

25. | daBnenue. 'mapocratnueckoe aapiaeHue. Cuna Apxumena. 1

26. | KonrpompHas pabora mo reme «JluHamuka. 1

Cratuka TBEpIOro Teja 5

27. | Ab6comotHo TBEPIOE Teno. [locTynaTensHOE M BpaIlaTeIbHOE ABHKEHUE 1
TBEPAOIO Tena.

28. | MoMeHT cuiibl OTHOCUTEIIBHO OCH BparieHus. [1ineuo cuibl. 1

29. | CnoxeHne CHII, IPIIIOKEHHBIX K TBEpAOMY Tenry. LleHTp TsbkecTn Tena. 1

30. | YcnoBus paBHOBecHs TBEPJOTO Tesa. Y CTOWYMBOE, HEYCTOWYHBOE, 1
0e3pa3ImyHOe paBHOBECHE.

31. | JIaboparopHas pabota «lccienoBanue yciaoBUi paBHOBECHUS TBEPAOTO Tea, 1
HMMEIOIIETO OCh BpameHus». [IpaBuia 6e3omacHocTH pu padbote ¢
71a00paTOPHBIM 000PYIOBAaHHEM.

3aKoHbI COXpaHEHHUs] B MeXaHUKe 10




32. | Umnynbc MaTepuanbHON TOUKH, CUCTEMbI MaTepUANIbHBIX ToueK. LIeHTp 1
MaccC CHCTEMbI MaTepHANIbHBIX TOUeK. Teopema o ABMKEHUU [IEHTpa Macc.

33. | Ummynbe cuitbl 1 MI3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPAHEHUS! HMITYJIbCa. 1
PeaktuBHOe nBmxkenue. JlaboparopHas pabora «M3mepenne nMirynbca Tena
10 TOpMO3HOMY TyTH». [IpaBuia 6e30macHoCTH pu padoTe ¢
J1a00paTOPHBIM 000PYTIOBAHUEM.

34. | MomeHT nMnyibca MaTepranbHoi ToukH. [IpencraBienne o coxpaHeHHH 1
MOMEHTA UMITYJIbCA B [IEHTPAIbHBIX MOJISX.

35. | Pabota cuibl Ha MaJloM U Ha KOHEYHOM TepemereHnn. ['padguueckoe 1
npejcraBieHue padboTsl cuibl. MomHocTh cuiibl. JlaboparopHas padota
«Omnpenenenue pabOThI CUIIBI TPEHUS IPU ABMXKECHUHU TeJla 110 HAKJIOHHOM
wiockoctuy. [lpaBuina 6e3omacHoctu mpu padbote ¢ 1a00paToOpHBIM
000pyIOBaHUEM.

36. | Kunetuueckas sHeprusi MaTepuajibHON TOUkH. Teopema 00 H3MEHECHUHN 1
KMHETUYECKOM YHEPIrUU MaTEPUAIILHON TOYKH.

37. | lloTeHnmanbHble U HEMOTEHUMAIbHBIE CHIIbL. [loTeHIManpHas sHeprus 1
yrpyro aedhopMupoBaHHON NpyXUHBI. [loTeHIInanpHas SHeprus Tena B
OJTHOPOJHOM TPaBUTAIIIOHHOM II0JI€.

38. | [loreHnmanbHast SHEPTHA TeJla B TPABUTAIIIOHHOM TI0JI€ OJTHOPOJIHOTO MIapa. 1
Bropas kocMudeckasi CKOpocTh. TpeTbst KOCMUYECKasi CKOPOCTb.

39. | CBs3b pabOThI HETIOTEHIIUATIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOM 1
SHEPIUU CHCTEMBI Tell. 3aKOH COXPaHEHHS MEXaHUYECKON YHEPTHH.

40. | YpaBHenue bepHymu As uaeanbHOM JKUAKOCTU KaK CIEJICTBUE 3aKOHA 1
COXpaHEHHS MEXaHUYECKON SHEPTHU

41. | KontposbHas paboTa «3aKOHBI COXpPAHEHHS B MEXAHUKEY. 1

PA3AEJI 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA 49
OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOI TEOpPHH 15

42. | OCHOBHBIE MTOJOXKEHUS MOJICKYJIIPHO-KHHEeTHYeCcKoi Teopuu. Jnddysus. 1
BbpoyHoBckoe nBHXkEeHHE.

43. | Mopaenu cTpoeHus Ta30B, )KUJIKOCTEH 1 TBEPABIX TEl U 00BICHEHUE CBOWCTB 1
BEIIECTBA HA OCHOBE ITHX MOJIEIIEH.

44. | Macca u pa3mepbl MoJieKyll U aroMoB. KonuecTtBo BemmecTBa. [locrostHHas 1
ABorazpo.

45. | JlaGopatopHas pabota «lccinenoBanue mpolecca yCTaHOBJIEHUS TEILIOBOTO 1
paBHOBECHSI IIPU TETIJIOOOMEHE MEKy ropsueil U XoJ10,1HOM Booii». [IpaBuia
6€30I1acCHOCTH ITPU paboTe ¢ 1a00opaTOpHBIM 000PYTOBAHUEM.

46. | Temmepatypa u crocoObsl e€ m3mepenus. Illkama temmepatyp Llembcus. 1
AOGcoutoTHas TeMIeparypa.

47. | Mognens uaeanbaoro raza B MKT: wactuiipl raza IBHKYTCS XaOTHYECKHU U HE 1
B3aMMOJICHCTBYIOT JIPYT C APYTOM.

48. | I'a3oBble 3akoHBI. YpaBHeHHe MeHeneeBa—Koraneiipona. 1

49. | U3onporeccel B MAEANBHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BEIECTBA. 1
I'pacduueckoe npencraBaeHNe U30MPOLIECCOB: U30TEPMaA, U30X0pa, H300apa.

50. | JIaGoparopHas pabora «l3yueHue M30TEpPMUYECKOTO Tporiecca». IIpaBuia 1
0€30I1acCHOCTH IIPU paboTe ¢ 1a0OPaTOPHBIM 00OPYJOBAHUEM.

51. | JlabopatopHas pabora «M3ydenme wu3zo0apHOrOo mporeccay. IIpaBuna 1
0€30I1acCHOCTH IIPU paboTe ¢ 1a0OPaTOPHBIM 00OPYJOBAHUEM.

52. | 3akon JlansToHa. 1

53. | CBs3b MeX/1y IaBICHUEM U CPEIHENW KHHETHYECKOU IHEeprueit 1
MIOCTYIATENLHOTO TETUIOBOTO IBUKCHHUSI MOJIEKYJ MJICalIbHOTO Ta3a.

54. | CBsi3b MeX/1y aBICHUEM U CPEIHENW KHHETHYECKOU YHEeprueit 1

MOCTYNATCIBbHOI'O TCIIJIOBOT'O ABMXKCHUSA MOJICKYIT HACAJIBHOI'O Ia3a.




55. | CBs3b a0CONMIOTHOM TeMIepaTypbl TEPMOANHAMHYECKON CUCTEMBI CO 1
CpeaHel KHHETUYECKON AHEPTUE MOCTYNaTEIbHOrO TEMIOBOTO JBHKEHUS
€€ 4acTHll.

56. | KontposbHas pabora mo teme «OcHoBbl MKT». 1

Tepmogunamuka. TenjioBble MAIIMHBI 20

57. | Tepmogunamuueckas cucreMa. 3aJaHie BHEITHUX YCIOBUH s 1
TEPMOJIMHAMUYECKON CHCTEMbl. BHEIITHME W BHYTPEHHUE MTapaMeTphI.

58. | [lapameTpbl TEpMOIMHAMUYECKON CUCTEMBI KaK CpEHHE 3HAUCHUS BEIHUHH, 1
OIMCHIBAIOUINX €€ HAa MUKPOCKOIIMYECKOM YPOBHE.

59. | HyneBoe Hauano tepmoguHaMuki. CaMONpON3BOJIbHAS PEJIaKCALIUS 1
TEPMOJIMHAMHYECKON CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

60. | Mozenp uieanbHOro ra3a B TEpMOIMHAMHUKE — CHUCTEMa YpaBHEHUIL: 1
ypaBHeHue Knanelipona—MeHeneeBa v BeIpaXeHUE JJ1s1 BHYTPEHHEH
SHEPIUH.

61. | YcnoBus mpuMEHUMOCTH MOJICIH UCAIbHOTO Ta3a. Beipaxkenue s 1
BHYTPEHHEH 3HEPIMH OJHOATOMHOI'O M1€aJIbHOTO rasa.

62. | KBasucrarnyeckue U HECTaTHUECKHUE MTPOLECCHI. 1

63. | DnemenTapHas paboTa B TepMoIuHAMUKe. Beramcienue paboTel 1o rpaduky 1
mpolecca Ha pV-auarpamme.

64. | DnemenTapHas paboTa B TepMOoaIUHAMUKe. Beramcienue paboTsl 1o rpaduky 1
mpolecca Ha pV-auarpamme.

65. | Temomepenaya Kak crocod U3MEeHeHUs BHyTpeHHel sHeprun T/1 cuctembl 1
6e3 coBepuieHus paboTsl. KOHBEKIIUS, TEIIIONPOBOIHOCTD, U3TyYEHHE.

66. | KommgectBo Temiotsl. TemmoéMKOCTh Tena. Y qenbHas 1 MOJIsipHast 1
TEIJI0EMKOCTH BEIIECTBA.

67. | YienbHas TeIJIOTa CrOpaHus TOIUTMBA. Pacuér konnyecTBa TEIIOTHI IPU 1
Terionepeiaye.

68. | [lonsarue 06 axuabaTHOM MpoIecce. 1

69. | [lepBbIii 3akoH TepMOAMHAMUKU. BHyTpenHss sneprus. Konmngyectso 1
TEIUIOTHI U paboTa KaK Mepbl U3MEHEHHS BHYTPEHHEH SHEPTUN
TEPMOJIMHAMHYECKON CUCTEMBI.

70. | IlepBblii 3aK0oH TepMoauHAMUKU. BHyTpeHHss sHeprus. KonuuecTBo 1
TEIUIOTHI M paboTa Kak Mepbl U3MEHEHHS BHYTPEHHEH SHEPTUH
TEPMOIMHAMHYECKON CUCTEMBI.

71. | Bropoii 3aK0H TepMOJUHAMMKY J1JIsl PAaBHOBECHBIX MPOLECCOB. AOCOIIOTHAs 1
TeMnepaTypa.

72. | Bropoii 3aKOH TepPMOAMHAMHKH JIJIsl HEPABHOBECHBIX MPOIIECCOB. 1
HeoOpaTUMOCTh NPUPOTHBIX TPOLIECCOB.

73. | llpuntuner neiictBus Teriosix MamuH. KITJ[. MakcumanbHOE 3HAaUCHHE 1
KIIJl. Huxn Kapno.

74. | Ilpunuuns! aeiictBus temnoBbix MamuH. KITJ[. MakcumanbHoe 3HaUeHHE 1
KII/. Iukn Kapho.

75. | Dkonoruueckre acleKThl UCMOb30BaHUS TEIUIOBBIX ABUTaTeel. TermnoBoe 1
3arpsi3HEHNE OKPYKaIoIEeH cpebl.

76. | KonrposnbHas pabota no teme «TepMoIuHaMuKay. 1

ArperatHbpie COCTOSIHUA BeniecTBa. @a3oBbie nepexo/bl 14

77. | IlapooOpa3oBanue u KoHAeHcalusl. Micmapenue u kumenue. Y neiabHast 1
TertoTa mapoobpaszoBanus. JlaboparopHas padota «M3yueHue
3aKOHOMEPHOCTE! UcTapeHus xxuakoctein». [lpaBuna 6e3omacHOCTH pu
pabote ¢ 1abopaTOPHBIM 000PYTOBAHUEM.

78. | HaceleHHble U HeHACHIIEHHBIE Tapbl. KauecTBeHHAst 3aBUCUMOCTD 1
TUTOTHOCTH W JIaBJICHUS HACKHIIIEHHOTO T1apa OT TeMIepaTyphl, UX
HE3aBUCHUMOCTh OT 00bEMAa HACHIIIEHHOTO Napa.

79. | 3aBHCHMOCTB TeMIIEPATyphl KATICHHSI OT JABJICHUS B KUIKOCTH. 1




80. | BnaxxHocTh Bo3myxa. AGCONIOTHAS M OTHOCUTEIIbHAS BIAKHOCTb. 1
JlabopaTopHas paborta «3mepeHne abCOIOTHON BIIAKHOCTH BO3TyXa U
OLIEHKa Macchl MapoB B nomenieHnn». [IpaBuna 6e3omacHoctyu npu padbote ¢
71a00paTOPHBIM 000PYTOBAHUEM.

81. | Tépmoe teno. Kpucrammmueckue u amopdHble Tesna. AHU30TPONHNS CBOWCTB 1
kpuctaios. [InaBnenue u kpuctamumsanus. Y elbHas TeIuioTa IJIaBJIeHHUS.
Cybmumarus.

82. | JlabopaTopHas pabota «/3mMepeHne yaeabHON TEIJIOTH TUIaBICHUS JIbIay. 1
ITpaBuia Ge3omacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM.

83. | Hedbopmaruu TBEpAOTO Tena. Pactskenue u cxarue. Casur. Moayns FOnra. 1
[Ipenen ynpyrux nedopmarmii.

84. | JlabopaTopHas pabota «lccnenoBanue 3aBUCUMOCTH JAehopMaIiiu 1
pe3rHOBOTrO 00pa3ia OT MPUIIOKEHHON K HeMY cuibly. [IpaBuna
0€301acHOCTH MpHU padboTe C JIaOOPATOPHBIM 0OOPYTOBAHHEM.

85. | TermoBoe pacmmpeHue )XUIKOCTEN 1 TBEPABIX Tel, 00bEMHOE U JIMHEHHOE. 1

86. | AHrapMoOHH3M TEIUIOBBIX KOJIeOaHUIl YacTUI] BEIIECTBA KaK MPUYNHA 1
TEIJIOBOTO pacUIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

87. | IlpeoOpa3oBanue sHepruu B (ha30BbIX MEepexoiaXx. Y PaBHCHHUE TEIUIOBOTO 1
Oananca.

88. | [IpeoOpa3oBanue sHepruu B (ha30BIX MEpexoiaX. Y PaBHCHHUE TEIUIOBOTO 1
Oananca.

89. | [ToBepxHocTHOE HaTspKeHHE. Ko puimeHT moBepXHOCTHOTO HATSIKEHHUS. 1
JlaGopaTopHas pabora «M3mepenne ko3 UIIMEHTa TOBEPXHOCTHOT'O
HaTspKkeHus». [IpaBuiia 6e3onacHOCTH Tpu paboTe ¢ 1abopaTOPHBIM
000py/IOBaHUEM.

90. | Kanmmmnspueie siBieHus. JlaBineHue moa MCKpUBICHHON TTOBEPXHOCTHIO 1
HKHUJKOCTH.

PA3AEJI 4. 9JIEKTPOAUHAMHUKA 54
JIeKTpHYECKOe T0JIe 24

91. | DOnexTpuzanus Ten U e€ MposBICHUs. DIEKTpUUecKuii 3apsas. [[Ba Buaa 1
AIIEKTPUYECKUX 3apsI/IOB.

92. | IIpoBOJHUKH, TUDJIEKTPUKHU U MOJYTIPOBOAHUKH. 1

93. | DneMeHTapHBIN EKTPUICCKHMA 3aps/l. 3aKOH COXPaHEHUS IIEKTPHICCKOTO 1
3apsija.

94. | B3aumoneiictBue 3apsioB. Toueunsie 3apssl. 3akoH Kymnona. 1

95. | B3aumoneiictBue 3apsiioB. Toueunsle 3apsbl. 3akoH KynoHa. 1

96. | Dnexrpuueckoe moine. Ero neiictBue Ha anekrpudeckue 3apsaanl. [IpoOHbIit 1
3apsi.

97. | Hanpsik€HHOCTB DIIEKTPUYIECKOTO OIS, JINHUM HanpsHKEHHOCTH 1
JIEKTPUUYECKOTO TOJISL.

98. | OxHoponHoe AnekTprueckoe noje. [ToTeHIaTbHOCTh IIEKTPOCTATHYECKOTO 1
TOJISI.

99. | Pa3HOCTh NOTEHIIMAJTIOB U HAIPsDKEHHE. 1

100. | [MoTeHmMamBHAs SHEPTHS 3apsAa B dJEKTpocTaTHIeCKOM Tojie. [ToTeHmman 1
JIEKTPOCTATUYECKOTO MOJIS.

101. | [ToTeHnmanbHast SHEPTHUS 3apsa B AIEKTPOCTATUIECKOM rosie. [loTeHnuman 1
JIEKTPOCTATUYECKOTO MOJIS.

102. | CBs13p HaNPsHKEHHOCTH TIOJIS M Pa3HOCTH TIOTSHITHAIOB JIJIS 1
JIEKTPOCTATUYECKOT0 MOJIs (KaK OJJHOPOJHOT0, TAaK U HEOJAHOPOJIHOTO).

103. | [IpuHIHMI Cynepro3UIAN JIEKTPUIECKHIX TTOJIEH. 1

104. | ITosre TOuedHOTO 3apsia. 1

105. | ITone paBHOMEPHO 3apsKEHHOH cephl. 1

106. | IToyre paBHOMEPHO 3apsHKEHHOTO 110 00BEMY TIapa. 1




107. | ITone paBHOMEPHO 3apsHKEHHON O€CKOHEYHOM MiockocTH. KapTuHb! MU 1
HaNPsHKEHHOCTH TOJICH Y SKBHITOTCHITHAILHBIX TIOBEPXHOCTEH.

108. | IIpoBOAHUKHU B 3JIEKTPOCTATUYECKOM I10JIe. Y CIIOBUE PAaBHOBECHS 3apsI0B. 1

109. | ImdnexkTpuku B 3yieKTpocTaTudeckoM noiie. Konmencarop. DeKTpoéMKOCTh 1
KOHJIeHCaTopa. DIEKTPOEMKOCTh TIIOCKOT0 KOHJEHCATOPA.

110. | ITapanmnenpHOE COeAMHEHUE KOHIECHCATOPOB. 1

111. | ITocnenoBaTenbHOE COSMHEHNE KOHJIEHCATOPOB. 1

112. | DHeprus 3apsHKEHHOTO KOHJEHCATOPA. 1

113. | JIBmkeHue 3apsHKEHHOM YaCTHIIBI B OJTHOPOTHOM DJICKTPUUECKOM IT0JIE. 1

114. | KonTponbHas paboTa 1o Teme «QIEeKTPOCTATUKAY. 1

IlocTosTHHBIN JIEKTPUYECKHIT TOK 24

115. | Cuna Toka. [locTossHHBIN TOK. Y CI0BHSI CYIIECTBOBAHUS IIOCTOSIHHOIO 1
AJIEKTPUYECKOTO TOKA.

116. | McTOYHHMKH TOKA. 1

117. | Hanpspkerune U u DJIC E. 1

118. | 3akon Oma Jij1s1 ydacTKa Ier. 1

119. | JIaboparopHas pabora «ccnenoBanne 3aBUCUMOCTH CHITBI TOKA OT 1
HaTPSDKCHUS IS JIaMITbl HakaluBaHus». [IpaBuia Ge3omacHocTy pu padboTe
¢ JJabopaTOpHBIM 000PYIOBaHUEM.

120. | DnexTprueckoe COpPOTUBICHHE. 3aBUCUMOCTh COTIPOTHUBIICHUS 1
OJTHOPOJTHOTO MPOBOJAHMKA OT €r0 JUTMHBI U TUIOIIA/IN OTIEPEYHOTO CEYCHHUSI.

121. | JIaboparopHas padota «l3Mepenue yneapHOro COnpOTHUBICHUS 1
npoBOIHUKOBY. [IpaBuiia 6e3omacHOCTH TIpU padboTe ¢ J1abOPATOPHBIM
000py/IOBaHUEM.

122. | IlocnepoBaTenbHOE, MapaJUIETIbHOE, CMEIIAHHOE COSAMHEHHUE TPOBOTHUKOB. 1

123. | [locnepoBaTenpHOE, MapajuIeIbHOE, CMEIIAHHOE COSJIMHEHHIE TPOBOTHUKOB. 1

124. | JlaboparopHas pabota «lccieqoBanue CMEIIAHHOTO COSTUHEHUS
pe3uctopoBy. [IpaBuia 6e30macHOCTH pU paboTe ¢ J1a0O0PaTOPHBIM
000pyIOBaHUEM.

125. | Pacuér pa3BeTBn€HHBIX AeKkTprueckux nenei. [lpasmia Kupxroda. 1

126. | Pacuér pa3BeTBinéHHBIX eKkTprueckux nenei. Ilpasuia Kupxroda. 1

127. | Pacuér pa3BeTBIEHHBIX MekTpudeckux 1eneid. [Ipasmia Kupxroda. 1

128. | PaGoTa 311€KTpUYECKOT0 TOKA. 1

129. | 3akon [[xoyns—Jlenmna. 1

130. | MomHOCTh 3EKTPUYECKOro TOKa. TernoBas MOIHOCTb, BbIJeNseMast Ha 1
pe3ucrope.

131. | 9/1C u BHYTpeHHee CONPOTUBICHNE HCTOUHUKA TOKA. 1

132. | JIabopatopnas padota «M3mepenne 3/IC 1 BHyTpEeHHETr0 CONPOTUBICHHUS
UCTOYHUKA ToKay. [IpaBuina 6e3omacHocTy MpHu padboTe ¢ 1ab0paToOpHBIM
000py/IOBaHUEM.

133. | 3akon OMa U1 TTOJTHOM (3aMKHYTOM ) SJIEKTPUYIECKOM ETIH. 1

134. | 3axon Oma 11 OJIHOM (3aMKHYTOM ) SNEKTPUYECKOM 1IETIH.

135. | JlaboparopHast pabota «lccienoBanne pa3HOCTH OTEHITHAIOB MEXTY 1
MOJIFOCAaMH MCTOYHMKA TOKA OT CHJIBI TOKa B Lenu». [IpaBuina 6e3onacHoctu
pu paboTe ¢ 1abopaTOPHBIM 00OPYTIOBAHUEM.

136. | MomHocThs UcTOUHUKA TOKa. JJabopaTopHas padorta «VccrnenoBanue 1
3aBHCUMOCTH TTOJIC3HOW MOIITHOCTH MCTOYHHKA TOKA OT CHJIBI TOKa.

ITpaBuia 6e30macHOCTH NP paboTe ¢ 1adopaTOPHBIM 000PYIOBAHUEM.
137. | KopoTkoe 3aMbIKaHHE. 1
138. | Konnencarop B meny NOCTOSTHHOTO TOKa. 1
Toxu B pa3InyHbIX cpenax 6
139. | DnexkTpuueckasi MPOBOAUMOCTh PA3IIUYHBIX BEIIECTB. DJICKTPOHHAS 1

MPOBOIUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHHS] METAIIJIOB
oT Temrneparypbl. CBepXIIPOBOIUMOCTb.




140.

DNeKTpUUECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

141.

ITomynpoBonHuku. CoOCTBEHHAs U TPUMECHAsI TPOBOUMOCTh
0JIyNpoBOIHUKOB. CBolicTBa p—N - nepexoaa. [lomynpoBogHUKOBbIE
IPUOOPHI.

142.

DNEKTPUYECKHUM TOK B DJIEKTPOJIUTAX. DIEKTPOIUTUYECKAS TUCCOLUALIMSL.
Onektponm3. 3akonbl Dapanes 11 diekTpoausa. JlabopaTopHas padora
«Habmonenue snextponnzay. [IpaBuna 6e3onacHocT npu padboTe ¢
J1a00paTOPHBIM 000PYTOBAHUEM.

143.

DNeKTpUYECKUil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATEIbHbIN
paspsan. PasnnuHple THIBI CaMOCTOSATENBHOTO paspsana. Moinnus. [1nazma.

144,

KonTponpHas pabota mo Teme « IJICKTPOAMHAMHIKA).

®U3NYECKHI NPAKTUKYM

16

145.

dusnueckuii npakTKyM «V3ydeHue IBUKEHUS Tea, OpOIIEHHOTO
ropusoHTansHOY. [IpaBuna Ge3omacHocTH pu padoTte ¢ 1a6opaTOPHBIM
000pyIOBaHUEM.

146.

@usnueckuil NpakTUKyM «3ydeHre HepaBHOMEPHOIO JIBUKEHHUS C LIEIIbIO
OIpeJIeJIEHUs] MTHOBEHHOM ckopocTu». [IpaBuiia 6e3onacHocTy ipu padbote ¢
712a00paTOPHBIM 000PYIOBAaHHEM.

147.

®dusnueckuii npakTHKyM «CpaBHEHHUE paOOThI CHIIBI YIIPYTOCTH C
W3MECHECHUEM KMHETHYECCKOW dHEprun Teay. [IpaBuiia 6e30macHOCTH IpH
pabote ¢ 1abopaTopHBIM 000PYTOBAaHHEM.

148.

®usznyeckuil npaktukyM «VcciaenoBanue 1BUKEHUS OpycKa MO HaKJIOHHON
IUIOCKOCTH C ITepeMEHHBIM K03 duienToM TpeHus». [Ipasuia
0€30MacCHOCTH MU paboTe ¢ Ta0OPATOPHBIM 000PYTOBAHUEM.

149.

®dusnueckuii nmpakTHKyM «ONbITHAS TPOBEPKA 3aKOHA COXPAHCHUS
uMmIysscay. [IpaBmia 6€301macHOCTH MpH paboTe ¢ 1aOOPaATOPHBIM
000py/IOBaHUEM.

150.

duznyeckuil npakTukyM «CpaBHEHHE U3MEHEHUS UMITyJbca Teja ¢
UMIIYJbcOM cuiibly». [IpaBuna 6e30macHOCTH IpU paboTe ¢ 1abopaToOpHbIM
000py/IOBaHUEM.

151.

®dusnueckuiil npaktukym «IIpeodpa3oBanue sHEprUH B IPYKUHHOM
MasiTHUKe». [IpaBuna 6e3onacHoCTH npu padoTe ¢ 1abopaTOPHBIM
000py/IOBaHUEM.

152.

dusndeckuil npakTukyM «OIbITHAs IpoBepKa 3aKkoHa boiinsa — Mapuorray.
[TpaBuna 6e3onacHoCTH Mpu paboTe ¢ 1abopaTOPHBIM 000PYJOBAHUEM.

153.

@usnyeckuil npaktukyM «OnbITHas mpoBepka 3akoHa [lapmsi». [TpaBuiia
0€30MMacHOCTH MpH paboTe ¢ 1ab0PATOPHBIM 000PYIOBAaHUEM.

154.

dusnueckuil npakTukyM «OnbITHas TPOBEpKa MEPBOr0 3aKOHA
TepMoauHaMuKny. [IpaBuna 6e3omacHOCTH pu padboTe ¢ 1adopaTOPHBIM
000py/IOBaHUEM.

155.

Ouznyeckuil npaktukym «OrnpeneneHue kod3hPuirenTa noBepXHOCTHOTO
HaTsDKeHUs BoAb. [IpaBuina 6e30macHOCTH pU paboTe ¢ 1a0opaTopHbIM
000pyTOBaHUEM.

156.

dusnueckuii npakTukyMm «OnpezeneHe BIaKHOCTH Bo3ayxay. [IpaBuna
0€30MMacHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM.

157.

dusnueckuil NpakTUKyM «M3ydeHue dJeKTpUYecKuX Lelen ¢
KOHJIeHcaTopoMy. [IpaBuia 6e30macHOCTH TIpU paboTe ¢ Ta00paTOPHBIM
000py/IOBaHUEM.

158.

Puznueckuil npakTukyM «lccienoBanne pa3HOCTH MOTEHIIUAIOB MEXKIY
MIOJIFOCAMU MCTOYHHUKA TOKA OT CHJIbI TOKA B LIETIN.
[TpaBuna 6e3onacHoCTH Mpu padboTe ¢ JTabOPaTOPHBIM 00OPYAOBAHUEM.

159.

®uznueckuil npakTuKkyM «lccienoBanne 3aBUCUMOCTH TIOJIE3HOU
MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKay. [IpaBmira 6e30macHOCTH TTpH
pabote ¢ 1ab0paTOPHBIM 000PYAOBAHHEM.




160. | ®dusnyeckuii mpakTUKyM «3ydeHHe JIeKTPUUYECKUX IeTel CO CMEUIaHHbIM 1
COCIMHEHHEM TIPOBOIHUKOBY. [IpaBuia 6e30macHOCTH TTpU paboTe C
712a00paTOPHBIM 000PYIOBAaHHEM.

161. | O6006menue u cucremMarusanus 3HaHUN 1o TeMe «Kunemartuka 1
MaTepUaIbHOU TOYKW.

162. | O6001eHNe U cCUCTEeMaTH3aIKsl 3HaHUK TeMbl «/[nHaMHuKa MaTepHabHON 1
TOYKH.

163. | O60061eHNe U cCUCTeMaTH3alMsl 3HaHUH 110 TeMe «CTaThKa TBEPOTO Telay. 1

164. | OGoOmieHre U cUCTEeMAaTH3AIUs 3HAHHWA TIO0 TeMe «3aKOHBI COXPAHCHHS B 1
MEXaHHUKE.

165. | O6o0menne U cucremarusanus 3HaHUKA 10 TeMe «OCHOBBI MOJIEKYJSIPHO- 1
KHUHETUYECKOU TEOpUN»

166. | O6oOmenne u cucreMaTH3alMs 3HaHUK 1o Teme «TepMonnHaMHKa. 1
TemoBbie MaIUMHBIY.

167. | O6oOmeHrne 1 cucTeMaTH3alMsl 3HaHUI M0 TeMe «ATperaTHBIE COCTOSHHS 1
BemiecTBa. Pa3oBbIE MEPEXOABIN.

168. | O6Go0mIeHNe U cUCTEMATH3AIHS 3HAHUH 110 TeMaM «IJIEKTPOIUHAMUIKA. 1

169. | 'omoBas utorosas padora. 1

170. | O6o0uieHue U cuctemMarusanus 3HaHui 3a kypc 10 kiacca. 1

Hroro 170
Ne Tema Koua-Bo
4acoB
11 kaacc
PA3JIEJI 4. QJIEKTPOAUHAMHUKA 27
MaruuTHoe moJie 14

1. Posb 1 MecTo ¢u3nKu B GOPMHPOBAHNU COBPEMEHHON HAYYIHOUM KAaPTHHBI 1
MUpa, B TPAKTUYECKON JAEATEeIbHOCTH JIt0/iei. BBOAHBIN HHCTPYKTaXK MO
TEXHHKE 0€3011aCHOCTH.

2. BxojHast KOoHTpoJbHasE padoTa. 1

3. B3aumoielicTBHE TOCTOSIHHBIX MAarHUTOB U IPOBOJTHUKOB C TOKOM. 1

4, MaruauTHoe nosie. BeKTop MarHUTHON MHIYKIIHH. 1

5. IIprHIMI CynEPNIO3ULIMM MAarHUTHBIX IOJEH. JIMHUKM MarHUTHOM UHAYKLIHUH. 1

6. MarHnuTtHoe 1oJie IPOBOJIHUKA C TOKOM (IIPSIMOTO TMPOBOJAHMKA, KATYIIKH U 1
KpPYTrOBOT'O BUTKAQ).

7. JlaboparopHas pabora «lccneqoBanue nelCTBUS MOCTOSHHOTO MarHUTa Ha 1
pamMKy ¢ Tokom». [IpaBuna GezomacHocTH mpu paboTe ¢ TabOpaTOpHBIM
000pyTIOBaHUEM.

8. OneIT OpcTena. 1

9. Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb. 1

10. | JlabopaTopHas pabota «OrmpenerieHHe MAarHUTHOW WHIYKIIMA Ha OCHOBE 1
u3MepeHus: cuibl Awmmnepa». llpaBunma Oe3omacHOCTH Tpu padboTe ¢
1a060paTOPHBIM 000PYTIOBAaHUEM.

11. | Cuna JlopeHua, €€ HanpaBIEHUE U MOLYJIb. 1

12. | [IBwKeHue 3apsHKEHHON YacTHUIBI B OJHOPOAHOM MarHUTHOM moje. PaGora 1
cuibl JIopeHna.

13. | MarnuTHOe nose B Bemectse. Peppo- MarHeTHKH, apa- U JUaMarHeTUKH 1

14. | KonrponwsHas pabota o reMe «MaraHuTHOE TMOJe».

DJIEeKTPOMATHUTHAS HHAYKIHSA 13

15. ‘ SIBiieHME DNEKTPOMAarHUTHOW HHAYKIUH. 1




16. | Jlabopatopuast pabota «MccnemoBaHue SBICHUS DIEKTPOMArHUTHOMN 1
uHayKun». IlpaBuna Oe3omacHOCTH mTpu  paboTe ¢ J1abOpaTOPHBIM
o0opymoBaHUEM.

17. | IToTok BEKTOpa MarHUTHOW MHAYKIMH. 1

18. | OJC unaykiuu. 3aKoH 3IEKTPOMarHuTHON MHAYKIUU Dapajes. 1

19. | BuxpeBoe 3JeKTpuiecKoe moe. 1

20. | Toku Dyko. 1

21. | OJIC uHAyKIIMU B IPOBOHUKE, IBIDKYIIIEMCS TIOCTYIIATEILHO B 1
OJTHOPOJTHOM MAarHUTHOM MOJI€.

22. | IlpaBuio Jlenua. 1

23. | ManyxruBHOCTh. KaTylka MHAYKTUBHOCTH B LIENU IIOCTOSSHHOI'O TOKA. 1

24, | SBnenue camounaykuuu. I1C caMOMHIYKIINH. 1

25. | JIJabopatopHas padorta «VccnenoBanue siBjaeHusi caMouHAyKuuny». [IpaBuna
0e30macHOCTH MpU padoTe ¢ 1abopPaTOPHBIM 000PYAOBAHUEM.

26. | DHeprus MarHUTHOTO MOJIS KaTYIIKK C TOKOM. DJIEKTPOMarHuTHOE TMOJIE. 1

27. | KontpoisbHas paboTa 1o TeMe «IeKTPOMarHuTHasT WHIYKIIHS. 1

PA3JIEJI 5. KOJIEBAHUS U BOJIHbI 60
MexaHuyeckne KoJjiedaHus 10

28. | KonebarenpHas cucrema. CBoOOIHBIE KOJIeOanus. ['apMoHrUeckue 1
KOJIeOaHusI.

29. | KunemaTtnueckoe ¥ TMHAMHYECKOE OMKCAHUE. 1

30. | DHepreTHyeckoe ONMUCAHNE: 3aKOH COXPAHEHUS] MEXaHUYECKON SHEPTUH. 1

31. | BeIBog AMHAMUYECKOTO OMMCAHUS TAPMOHUYECKHUX KOJCOAHHUH U3 X 1
HHEPTeTUYECKOT0 ¥ KWHEMATUYECKOTO OMTUCAHMSI.

32. | Ammmutyna u dasza konebanuii. CBsS3b aMIUTHTY/IBI KOJICOAHUH HCXOTHOM 1
BEJIMUMHBI C aMIUTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHHUS.

33. | Ilepuon u wacrora kosiebanuii. [leprnoa ManbIx CBOOOTHBIX KOJICOAHMIA 1
MaTeMaTH4ecKoro MasTHuka. [lepuon cBOOOAHBIX KOIEOAHUI TPYKUHHOTO
MasITHUKA.

34. | JIaboparopHas paboTa «/3yyeHne ABUKEHHsI HUTSIHOTO MasTHUKA. 1
N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO
MasTHUKOBY. [IpaBuia 6e3omacHocTH npu padoTte ¢ 1a00paTOPHBIM
000pyTIOBAaHUEM.

35. | [TonsTHE 0 3aTyXaroUMx KojaebaHusX. BeIHyKIeHHbIe KoneOaHuUs. 1

36. | Pezonanc. PesonancHas kpuBasi. BiusiHue 3aTyxaHust Ha BUJ pe30HAHCHOK 1
KPUBOM.

37. | ABTokoneOaHwmsl. 1

DJIEKTPOMArHUTHBIE KoJleDaHus 15

38. | KonebarenbHblil KOHTYp. CBOOOIHBIE AIIEKTPOMAarHUTHbIE KOeOaH!s B 1
UJIeaTbHOM K0JIe0aTeTbHOM KOHTYPE.

39. | ®opmyna TomcoHa. 1

40. | Cs3b aMILTUTYIBI 3apsijia KOHIEHCATOpa C aMILUIUTYJON CHIIBI TOKA B 1
K0JIeOATEIbHOM KOHTYDE.

41. | 3aKOH COXpaHEHHUs YHEPTUH B HJI€ATbHOM K0JIe0aTeIIbHOM KOHTYDE. 1

42. | 3aKOH COXpaHEHHUs YHEPTUH B HJICATHHOM K0JIe0aTeIbHOM KOHTYpE. 1

43. | 3aryxaromue 3JeKTPOMarHUTHBIE KoJieOaHusl. BEIHYKICHHbBIE 1
HJIEKTPOMArHUTHbBIE KOJIEOaHMsL.

44. | IlepeMeHHBIN TOK. MOIIHOCTh NEPEMEHHOT'O TOKA. 1

45. | AMIUIMTYIHOE U JeiCTBYIOIIee 3HaUeHHE CUJIbI TOKA U HaIIPSHKEHUS MTPU 1
pa3nn4yHoi popMe 3aBUCUMOCTH IEPEMEHHOT'0 TOKA OT BPEMEHH.

46. | CuHycoMIalbHBII MepeMeHHBIN TOK. Pe3rcTop, KOHJIeHCaTOp U KaTyIIKa 1

HHAYKTUBHOCTH B IICTIM CUHYCONJAJIBHOI'O ICPEMCHHOI'O TOKA.




47. | CuHycouaanbHbIi NepeMeHHbIN TOK. Pe3ncTop, KoHAEHCaToOp U KaTyIlKa 1
WHAYKTUBHOCTH B 1IN CHHYCOUAAIBLHOTO MEPEMEHHOTO TOKA.

48. | Pe3onanc TokoB. Pe3oHaHC HanpsKEeHUH. 1

49. | UneanwHbrit Tpancopmarop. [IponsBoicTBo, nepenaya u moTpedIeHne 1
AIEKTPUYECKOU DHEPIUM.

50. | JlabopaTtopHas pabota «3ydenue tpancopmaropa». [Ipasuna 1
0€30MacHOCTH MPH padboTe ¢ 1abOPaTOPHBIM 00OPYIOBAHUEM.

51. | Dkonoruueckue pUCKH MPU NPOU3BOACTBE AMeKTposHeprun. Kynbrypa 1
UCTIOJIb30BAaHUS 3JICKTPOIHEPTHH B MOBCETHEBHOM KU3HU.

52. | KonrposbHas paboTa nmo TeMe « AJIeKTPOMArHUTHBIC KOJICOAHMS».

MexaHn4ecKue M 3J1eKTPOMATHUTHbIE BOJIHbBI 10

53. | MexaHuuecKkue BOJIHBI, yCIOBUS UX pacnpocTtpaHenus. [lonepeunsie u 1
poJi0JbHbIe BOJIHEL. [leprof, ckopocTh pacnpocTpaHeHHsI U JUIMHA BOJIHBI.

54. | CpoiicTBa MEXaHUYECKUX BOJIH: OTPAKEHHE, MPEIOMIICHHE, HHTEPPEePEHIINS 1
1 U pakims.

55. | 3Byk. Ckopocts 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa. 1
[IlymoBoOe 3arpsi3HeHNE OKPYXKAIOIIeH Cpeibl.

56. | DJIeKTpOMAarHUTHBIC BOJHBI. Y CIIOBUS H3IIYUEHHSI SJIEKTPOMAarHUTHBIX BOJIH. 1

57. | B3aumHuas opuenTanus BektopoB E, B, v B 351leKTpoMarHuTHOM BOJIHE. 1

58. | CBoiicTBa 3JE€KTPOMAarHUTHBIX BOJIH: OTpa)KE€HHE, IPEIOMIICHUE,
noJsipu3anus, naTephepeHys u audpaxims.

59. | CBoiicTBa 3/IEKTPOMArHUTHBIX BOJIH: OTPa)XCHHUE, IPEIIOMIICHHE, 1
noJisipu3anus, HHTephepeHns U AUQpaKiusl.

60. | [Ikana eKTpOMarHUTHBIX BOJIH. [[puMEeHEeHUE SIeKTPOMAarHUTHBIX BOJIH B 1
TEXHHKE U OBITY.

61. | [IpuHIUIBI paAMOCBS3U U TEIEBUACHUS. Pamnonokamnus. 1
DNeKTpOMarHUTHOE 3arps3HeHHUE OKpYXkaroliei cpenbl. HxeHep mo
paino3JIEKTPOHUKE.

62. | KonrponpsHas padorta o reMe «MexaHHuecKHUe U JIeKTPOMAarHUTHbIS 1
BOJIHBDY.

Onrtuka 25

63. | [IpsmosmHEHHOE pacpOCTpaHEHUE CBETa B OJTHOPOHOM cpene. JIyd cera. 1
TodeuHblii ICTOYHUK CBETA.

64. | OTpakeHue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300paxeHni B 1
iockoM 3epkaie. Chepuueckue 3epkaia.

65. | [Ipenomienne cBera. 3aKOHBI MPEIIOMIICHUS CBeTa. AOCOTIOTHBIN 1
nokasaresb npesomiaeHus. OTHOCUTENbHBIN MOKa3aTeNb IPEJTOMIICHHUS.

66. | JlJaboparopnas pabota «M3mMepeHue moka3aTels MPEeIOMICHUS CTCKIIay. 1
[TpaBua 6e3omacHoCcTH MpH paboTe ¢ 1abOPaTOPHBIM 000PYTIOBAHUEM.

67. | [TocTOSHCTBO 4acTOTHI CBETA M COOTHOIICHUE JUIMH BOJIH MPH MEPEXOIe 1
MOHOXPOMAaTHUYECKOTO CBETA Yepe3 TPaHHUILy pa3ziena ABYX ONTHUYECKHX
cpen.

68. | Xox myueii B mpu3me. [lucniepcust cBeta. CIIOKHBIN cocTaB 0eI0ro cBeTa. 1
LBer.

69. | [TomHOe BHyTpeHHee oTpakeHHe. [IpeaenbHBIi yroi MoJIHOT0 BHYTPEHHETO 1
OTpa’KEHHSL.

70. | Cobuparomue u paccewBaromue JUH3BI. ToHkas mnuH3a. DOKycHOe 1
paccTosiHUE U ONTUYECKas CUJIa TOHKOM JIMH3HI.

71. | Cobuparomme u paccewBaromue JHUH3bI. ToHkas nuH3a. DOKycHOe 1
paccTosiHUE U ONTUYECKas CUJIa TOHKOM JIMH3HI.

72. | 3aBHCUMOCTH OKYCHOTO PACCTOSHHS TOHKOW CEepUIECKOH JTMH3HI OT e€ 1
TreOMETPUH U OTHOCUTEJILHOTO MTOKa3aTesIs PEIOMIICHHUS.

73. | 3aBHCUMOCTH OKYCHOTO PAaCCTOSIHHSI TOHKOM C(pepruecKoil THH3HI OT €€ 1

TCOMCTPHUU U OTHOCUTCIIbHOI'O ITOKA3aTCIIA IMPCIOMIICHU .




74. | ®opmyna TOHKOM JUH3bI. Y BEIUYEHUE, 1aBAEMOE JINH30H. 1

75. | Xop ny4a, MPOMIEIIETO JTMH3Y MO TPOU3BOIHHBIM YTJIOM K €€ TJIaBHOU 1
ONTHUYECKOU OCH.

76. | I[TocTpoeHnue n3o0pakxeHU TOUKH U OTPE3Ka MPSMON B COOMPAIOIINX U 1
paccenBaroIMX JIMH3aX U UX CUCTEMaX.

77. | Onrtuueckue mpuboprl. Pazpemarornias cnocoOOHOCTb. 1

78. | I'ma3 xak onTHYECKasi CUCTEMA. 1

79. | IIpenenbl IPUMEHUMOCTH T€OMETPHUIECCKON ONITUKH. Y CJIOBHUS HAOJIFOACHUS 1
MaKCMMYMOB U MHHUMYMOB B HHTE€P(EPEHIIMOHHOMN KapTHHE.

80. | Bomnosas ontuka. atepdepennns cera. KorepeHTHbIE HCTOYHHKH. 1

81. | IIpumeps! KTaccHUEeCKUX HHTEP(PEPEHIIMOHHBIX CXEM. 1

82. | dudpakuus ceera. {udpakinuonnas pemeérka. Y cioBrue HaOIOICHIS 1
IJIABHBIX MAKCHUMYMOB.

83. | Jlaboparopnas pabota «Habmonenue nudpakiuu, nHTEpHEpeHINH U 1
nojsipuzanuu ceeray. [lpaBuna 6e3onacHoCTH pu paboTe ¢ 1a00paTOpHBIM
000pyIOBAaHUEM.

84. | JlabopaTopHas pabota «3mMepeHne ITMHBI CBETOBOM BOJHBIY. [IpaBuia 1
0€30MacHOCTH NpHU paboTe ¢ 1abOpPaTOpHBIM 000PYIOBAHUEM.

85. [Tonsipu3anus cBera. 1

86. | KonrponpHas padora 1o remMe «CBETOBBIC BOJIHBIY.

PA3JEJ 6. OCHOBBI CHEIIMAJIbBHON TEOPUU OTHOCUTEJIBHOCTH 5
Ocuosbl CTO S

87. | I'paHuIIbI MPUMEHUMOCTH KJIacCHYeCKOi MexaHHuKH. [locTynarer 1
CHelHaIbHON TEOPUH OTHOCUTEIBHOCTH.

88. | IlpocrpancTBeHHO-BpeMeHHON nHTEepBai. [Ipeodpazosanwmst Jlopenna. 1

89. | YcnoBue npuurMHHOCTU. OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMe IeHue 1
BPEMEHU M COKPAIICHUE JUTMHEL.

90. | DHeprus U UMIYNbC PEAATUBUCTCKOM YacTUIbl. CBSA3b Macchl ¢ SHEPTUEH U 1
UMITYJIECOM PENIITUBUCTCKON YaCTHUIIBI. DHEPTHSI MTOKOS.

91. | Jlaboparopnas pabota «OmnpeneicHre UMITYJIbCa U SHSPTHH 1
PENATUBUCTCKUX yacTUl. [IpaBuia 6e3omacHoCTH Mpu padoTe ¢
71a00paTOPHBIM 000PYTOBAaHUEM.

PA3JEJI 7. KBAHTOBASA ®U3UKA 25
Kopnycky/isipHO-BOJIHOBO# AyaJau3M 15

92. | PaBHOBeCHOE TEIIOBOE U3ITyueHHE (M3IIydeHHe aOCOMIOTHO YEPHOTO TEa). 1
3akoH cMernieHus Buna.

93. | I'unote3a M. ITnanka o kBanTax. ®OTOHBI. DHEPIrUs U UMITYJIbC (POTOHA. 1

94. | I'umore3a M. ITnanka o kBaHTax. @OTOHBL. DHEPTrHs U UMITYIBC (POTOHA. 1

95. | ®oroadpdekt. Onbitel A. I'. Cronerosa. 3akoHsl poTodddekra. 1

96. | ®ortorddexr. Onpitel A. I'. CroneroBa. 3akoHsl porodddekra. 1

97. | YpaBuenue DiinmmreitHa 1 porodaddexra. «KpacHas rpanunar» 1
dboTtorddekra.

98. | VYpaBuenue DiinmmreitHa 1 porodddexra. «KpacHas rpaHunar 1
dboTtorddekra.

99. | Hasnenue cBera. Onwitel I1. H. JIeGeaena. 1

100. | BonHoBEI€ cBO¥icTBA yacTHil. BomHb! ae bpoiins. J{niaa BomHb! 1e bpoiins 1
U pa3Mepbl 00J1aCTH JIOKAIHU3ALUHU IBUKYIIEHCS YaCTHIIBI.

101. | BonHoBEIE cBO¥icTBa YacTHil. Bomasl ae bpotins. J{niaa BomHb! Ae bpoiins 1
U pa3Mepbl 00J1aCTH JIOKAIMU3ALUHU IBUKYIIEHCS YaCTHIIBI.

102. | KopnyckynsipHO-BOJTHOBOH JTyaJIU3M. 1

103. | Jlndpakuus 3J1eKTpOHOB HA KPUCTAILIAX. 1

104. | Cnenmdurka n3mMepeHuii B MUKPOMUDE. 1

105. | CooTHOmenwus HeonpeaenéHHocTe [ eiizenoepra. 1




106. | KonTtponbHas paboTa 1o Teme «IeMEeHThl TEOPUU OTHOCUTEIBLHOCTH. 1
N3nyyeHne u CneKkTpbD».
Puzuka aroma &)
107. | OmbITHI IO MCCIIEIOBAHUIO CTpOeHUS aToma. [limaneTapHas Mozellb aToMma 1
Pesepdopra.
108. | IToctynater bopa. M3nydenue u nmoriomieHue GOTOHOB MPH MEPEX0Ie 1
aToOMa C OJHOTO YPOBHS YHEPTUH HA JPYIOM.
109. | Bunsl cniektpoB. CrieKTp ypOBHEH SHEPTHH aTOMa BOJOPO/Ia. 1
110. | JlaboparopHuas pabota «Habmronenue nuHeivyaroro cnekrpay. [Ipasuna 1
06e301acHOCTH MpU padboTe ¢ JTabOPaTOPHBIM 0OOPYTOBAHUEM.
111. | CnoHTaHHOE M BBIHYXJCHHOE M3IyueHue cBera. Jlasep. 1
112. | KouTtponbHas paboTa 1mo teme «CBETOBbIE KBAHTBI». 1
®@u3uKa AaTOMHOTIO /IPa U 3JIEeMEHTAPHBIX YaCTHUI 5
113. | Hyknonnast mozens sigpa I'eitzen6epra— MBanenko. M30Tomnel. DHeprus 1
CBSI3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.
114. | PaqnoakTHBHOCTB. 3aKOH paJIMOAKTUBHOTO pactiaja. Biusaue 1
pPanuoaKTUBHOCTHU Ha XKHUBBIE OpraHu3Mbl. Jlo3umerpus.
115. | SAnepusie peakiuu. [lenenue u cCUHTE3 Aep. DKOJIOTUUECKHE aCTIEKThI 1
pa3BUTHUSA AIEPHON dHEpreTUKU. PU3HK-IIEPIIHUK.
116. | MeToabl perucTpaiuy U UCCIICI0BaHUS JIEMEHTAPHBIX YaCTHII. 1
JlabopaTtopnast pabora «McciaenoBanue TpekoB yactuiy. [IpaBuna
0e30MacHOCTH MpH paboTe ¢ 1abOPaTOPHBIM 000PYIOBAHUEM.
117. | KonTposabHas pabora o Teme «Pu3nuKa aTOMHOTO SIpay. 1
PA3JIEJI 8. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU 12
DJIeMeHThI acTpPou3nKu 12
118. | Dramnbl pa3ButHs acTpoHOMHH. [I[pUMEHUMOCTh 3aKOHOB (PM3UKU IS 1
00BSICHEHUS IPUPOIBI KOCMHUECKUX OOBEKTOB.
119. | Meropl acTpoHOMHYECKUX UccienoBanmii. COBpEMEHHBIE ONITUYECKHE 1
TEJIECKOIIbI, PaJMOTENECKOIIbI, BHEATMOC(EepHast aCTPOHOMHS.
120. | Bun 3B€3nHoro Heba. Co3Be3aus, spKre 3BE3/IbI, INIAHEThI, UX BUIUMOE 1
JIBUKCHHE.
121. | Conneunas cucrema. Conaie. CoHeUHas aKTUBHOCTh. VICTOYHUK SHEPTHH 1
CouHnia 1 3B€31. 3BE3/1bl, MX OCHOBHBIE XapaKTEPUCTUKH.
122. | lmarpamMmMa «CHEeKTpajIbHbII KJIACC — CBETUMOCTbY. 3BE3/bI TIIaBHOM 1
MIOCJIEIOBATEIBHOCTH. 3aBUCMOCTh «Macca — CBETUMOCTB IS 3BE3]
TJIaBHOM TOCTIEI0BATENHHOCTH.
123. | narpamma «CHeKTPaTbHBIN KJIACC — CBETUMOCTBY. 3BE3]IbI TITABHON 1
MOCJIEI0BATENbHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTh» AJIS 3BE3]
TJIABHOW TIOCJIEIOBATEIBHOCTH.
124. | BaytpeHHee cTpoeHHE 3BE3I. 1
125. | CoBpemMeHHbIE IPECTABICHHS O MPOUCXOXKICHUN U 3BotoLnU CoHIA U 1
3BE3]1. DTaIbl KU3HU 3BE3]I.
126. | Mneunsrii [Tyt — nHama ['anaktuka. [lonoxxenue u nuxenre CoiHIA B 1
l"anaktuke.
127. | Tunel Beenennas. Pacinpenue Beenennoit. 3akon Xa06usa. Pasberanue 1
TaJIAKTHK.
128. | Teopus bonbioro B3peiBa. PenukroBoe uzinydenue. MacutaOHas 1
cTpyKTypa BeenenHol. MeraranakTuka.
129. | Hepewménnsle npobiieMbl aCTPOHOMUH TaJakTHK. PagroragakTuky u 1
KkBa3apbl. YEpHBIE NBIPHI B siApax TaJaKTHK.
®U3NYECKHN MIPAKTUKYM 16
130. | ®usuueckuit npakTukyM «l3ydeHne 3aBUCUMOCTH CUJIBI AMIIEpa OT CHJIBI 1

Tokay. [IpaBuiia 6e3omacHoCTH MpH padboTe ¢ 1ad0paTOPHBIM
000py/IOBaHUEM.




131. | dusnueckwuii npakTukym «lccnenoBanre MarHUTHOTO OIS TOCTOSTHHBIX 1
MarHuToB». [IpaBuia 6e3omacHOCTH Mpu padboTe ¢ 1abopaTOPHBIM
000pyIOBaHUEM.

132. | ®usnueckuii npakTUKyM «/3ydeHne 3eKTpOMarHiTHOM WHTYKITUW. 1
[TpaBuiia 6e3omacHOCTH MIPHU padboTe ¢ 1a6OPATOPHBIM 000PYTIOBAHUEM.

133. | ®usnueckuii mpakTukyM «COOpKa MOJIEIH 3JIEKTPOMAarHUTHOTO 1
rereparopay. [IpaBuia 6e3omacHOCTH Ipu padoTe ¢ 1a00paTOpPHBIM
000pyTIOBaHUEM.

134. | ®usnueckuii mpakTukyM «M3yueHue pacrpocTpaHeHHs 3ByKOBBIX BOJH B 1
3aMKHYTOM IpocTpaHcTBey. [IpaBuia 6e3omacHocTu mpu padboTe ¢
71a00PaTOPHBIM 000PYJOBAaHUEM.

135. | ®usnueckwnii mpakTuKyM «l3MepeHrne Macchl Tejia ¢ TOMOIIBIO 1
NpYKUHHOTO MasiTHUKay. [IpaBuina Ge3omacHocTH pHu padoTe ¢
71a00paTOPHBIM 000PYTOBAHUEM.

136. | dusnyeckuii npakTukym «M3mepenne GOKyCHOTo pacCTOSHUS U 1
ONTUYECKOI CUITBI paccenBaroleit TuH3b». [IpaBuia 6ezonacHOCTH HpU
pabote ¢ 1a00paTOPHBIM 00OPYTOBAHHEM.

137. | ®dusnueckwmii mpakTukym «lccnenoBanue 3aBUCUMOCTH (POKYCHOTO 1
paccTosiHHuA OT BeliecTBa (Ha MpUMepe KUAKHUX JIMH3)». [IpaBuna
0e30MacHOCTH MpH paboTe ¢ 1aboPaTOPHBIM 000PYIOBAHUEM.

138. | ®usnueckuit npaktukym «llomyuenue n300paxkeHus B CUCTEME U3 JIBYX 1
a3, [IpaBua 6e3omacHOCTH Tpu padboTe ¢ 1abOPaTOPHBIM
000py/I0BaHUEM.

139. | ®usnueckwmii mpaktukym «Habnronenue narepdepennnu ceeray. Ilpasuna 1
0e30MacHOCTH MpH paboTe ¢ 1abOPaTOPHBIM 000PYIOBAHUEM.

140. | ®usnueckwmii npaktukym «Habmronenue mudpakuuu ceeray. [IpaBuna 1
0e30MacHOCTH MpH paboTe ¢ 1aboPaTOPHBIM 000PYIOBAHUEM.

141. | ®usnueckuit npaktTukym «OnpezeneHne noKa3aTelis MPeToOMIICHUS BOABD). 1
[TpaBuia 6e30macHoCTH P padboTe ¢ 1a6OPATOPHBIM 000PYIOBAHUEM.

142. | ®usnueckuit npaktukyMm «Omnpenenenue nocrossuaoi [lnankay. [IpaBuna 1
0€30MacHOCTH NpH paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM.

143. | dusnyeckmii mpakTuKyM «l/3mepeHue UIMHBI CBETOBOM BOJHBI C TIOMOIIBIO 1
TdpaknoHHON pemetkn». [IpaBuna 6e3omacHocTy npu padboTe ¢
71a00paTOPHBIM 000PYTOBAaHUEM.

144, | dusnyeckuii npakTukyM «/3yueHne TpeKoB 3apsyKEHHBIX YaCTHI IO 1
rotoBeIM (hoTorpadusm». IIpaBuna 6e3omacHocTy pu padboTe ¢
71a00paTOPHBIM 000PYIOBAaHUEM.

145. | ®uznueckuit npakTukyM «KoMnbroTepHOE MOJEINPOBAHNUE JBUKCHUS 1
HeOecHbIX Tenmy. [IpaBuia TeXHUKH O€30MaCHOCTH.

OBOBILIAIOLHIEE TIOBTOPEHUE 15
Cucremarusanus 1 060011eHHe MPEIMETHOIO COAePKAHUS U ONbITA 15
JAeATEJLHOCTH, IPHOOPETEHHOI0 NPH H3y4eHnu Kypca ¢pusuku 10—11 kiaaccoB

146. | OGoOmIeHNEe U CUCTEMATH3AIIHSI COACPKAHMS pa3/IeNioB Kypca « MexaHuKay. 1

147. | OGo0mieHne ¥ cucTeMaTH3alMs COepKaHUs Pa3/IeNoB Kypca «MexaHHuKay. 1

148. | OGo0mnIeHNEe W CUCTEeMATH3AIHS COICPIKAHUS Pa3JIelIoB Kypca « MexaHuKay. 1

149. | OGo0mieHne u cucTeMaTH3alMs COepKaHUs Pa3/IeNoB Kypca «MexaHHuKay. 1

150. | OGoOmIeHHMe U CUCTEeMATH3AIHS COICPKAHUS Pa3/IelIoB Kypca 1
«MonekynsipHas (U3MKa U TEPMOJAUHAMHUKAY.

151. | O6o0mieHne U cucTeMaTU3aIMs CoIep KaHus Pa3eioB Kypca 1
«MonekynsipHas (U3MKa U TEPMOAMHAMUKAY.

152. | OGo01ieHre U CUCTEMATHU3AIHS COIEP KAHUS Pa3/IesioB Kypca 1
«MonekynsipHast GU3NKa M TEPMOJTUHAMUIKAY.

153. | OGo0IeHne U CUCTeMATU3AIHS COIEP KAHUS Pa3/IesioB Kypca 1

«MonekyinsipHas (U3MKa U TEPMOJAUHAMUKAY.




154. | OGoOmIeHne 1 cucTeMaTH3aIMs COJIEpKaHUs pa3AelioB Kypca 1
«DNEKTPOJTUHAMUKA.

155. | OGo0mieHne 1 cucTeMaTH3aIMs COJIEpKaHUS pa3/eoB Kypca 1
«DNEKTPOTUHAMUKAY.

156. | OGoOmIeHne 1 cucTeMaTH3aIMs COJIEpKaHUS pa3/ieoB Kypca 1
«DJIEKTPOTMHAMUKAY.

157. | OGoOmieHre U CUCTEeMATH3AIHS COICPKAHUS Pa3/IesIoOB Kypca 1
«DJIEKTPOTMHAMUKA.

158. | OGoOmenune u cucTeMaTH3aIMs CoJIEpKaHU pa3ienoB Kypca «Konebanus 1
1 BOJIHBD».

159. | OGo0mienne u cucTeMaTH3aIMs CoJIEpKaHUs pa3ienoB Kypca «Konebanus 1
1 BOJIHBD».

160. | O600mIeHNe U cCUCTEMAaTU3AIKS COJIEP )KaHMs pa3aesioB Kypca «Komebanus 1
U BOJIHBDY.

161. | O6o0muIeHNe U cCUCTEMAaTH3AIIMS CoJIep KaHus pa3aesoB Kypca «OCHOBBI 1
CHEIUAILHON TE€OPHH OTHOCUTEIILHOCTH.

162. | O600mIeHNe U cCUCTEMAaTH3AIIMS CoJIep KaHus pa3aesioB Kypca « OCHOBBI 1
CICIUAIBHON TEOPHH OTHOCUTEIILHOCTH.

163. | OGoOmieHne U cucTeMaTu3alus Coep KaHus pa3aesioB Kypca «KBantoBas 1
(duzukar.

164. | OGoOuieHne U cucTeMaTu3alys coaepKaHus paszaenoB Kypca «KBanroBas 1
(duzukay.

165. | OGo0uieHne U cucTeMaTu3alys coaepKaHus paszaenoB Kypca «KBanroBas 1
(duzukay.

166. | OGo0meHne u cUCTEeMaTU3AIMS COIEPIKAHUS Pa3/IeNIOB Kypca «DJIEeMEHTHI 1
ACTPOHOMHUHU U aCTPOPUIUKI.

167. | l'omosas murorosas padoTa. 1

168. | Ponb Gpu3MKK U aCTPOHOMHH B YKOHOMHYECKOM, TEXHOJIOTMYECKOM, 1
COIMATILHOM 1 ATHYECKOH cepax NesTeTbHOCTH YeI0BeKa; POJIb U MECTO
(GU3UKK ¥ aCTPOHOMHH B COBPEMECHHOM HayYHON KapTHHE MUPA.

169. | 3nadeHue ommcaTENbHON, CHCTEMATU3UPYIOIEH, O0OBICHUTEIEHOW 1 1
HOPOTHOCTUYECKOH QyHKIMH pruznueckoit Teopuu; poiib GU3NIECKO
TeOprHU B (DOPMUPOBAHHUH TTPEJICTABICHUI O GU3NICCKON KApTUHE MHPA.

170. | Mecto pu3nyeckoit KapTUHBI MUpa B 0OLIEM PsIly COBPEMEHHBIX 1
€CTECTBCHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIC.

170

Hroro
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