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ypogenp

COJEP)KAHUE YYEBHOI'O ITPEJIMETA

10 kiaace
PA3JIEJI 1. HAVYHBIN METO/ ITO3HAHU A ITPUPOAbI
Ousuka — (QyHaaMeHTadbHas Hayka O mpupoje. HaydHblii MeTOq NO3HAHHS W METOJbI

UCCIIeIOBaHMS (PM3UYECKHUX SBICHHA. DKCHEPUMEHT M TEOPHs B MPOLECCE MO3HAHUS MPHPOIBL.
Habmronenue u skcriepuMeHT B pusmke. CriocoObl u3MepeHus: GPU3NUecKuX BEIMUUH (aHAIOTOBbIE
1 nu(poBbIe U3MEPUTENFHBIE MPUOOPHI, KOMIIBIOTEPHBIC NAaTYNKOBBIE cHCTeMBI). [lorpemHocti
u3MepeHui GU3nUecKux BeJIMYMH (a0COMIOTHAs M OTHOCUTENbHas). MojenupoBaHue Gpu3nueckux
SIBJIGHUN W IPOLIECCOB (MaTepuajbHas TOYKa, a0COJIIOTHO TBEPAOE TEJO, HjealbHasl KUIKOCTb,
ujea’abHbIN ra3, Toueunslid 3apsn). ['unoresa. Gusnyeckuii 3aK0H, rpaHULIBI €r0 IPUMEHUMOCTH.
®usznyeckas teopusi. Ponb u Mecto pusmku B GOpMUPOBAHUU COBPEMEHHON HAay4HOW KapTHUHBI
MHUpa, B IPAKTHUECKOHN JEATENbHOCTH JIto/Iell. BBOIHBIN MHCTPYKTaX MO TEXHUKE O€30M1aCHOCTH.
Yuenuueckuit sxcnepumenm, nabopamopmusie padomol, nPAKmMuKym
1. 3nakomctBO ¢ uM@poBoil naboparopuelt mo ¢usuke. [Ipumeprl u3MepeHHs QUINUECKUX
BEJIMYMH IIPU ITOMOIIY KOMITbIOTEPHBIX JAaTYUKOB.
2. JlaGopatopHas pabota «/3MepeHue cuiabl TOKa M HAMPSDKEHUS B LEMH MOCTOSIHHOTO TOKA MPH
ITOMOIIY aHAJIOTOBBIX U HU(POBBIX U3MEPHUTENBHBIX NPUOOPOBY. [IpaBuna 6e3omacHocTu npu
pabote ¢ 1abopaTOpHBIM 000PYTIOBAHUEM.

PA3AEJI 2. MEXAHUKA

Tema 1. Kunemaruka. Mexannueckoe nBmwkeHre. OTHOCUTETbHOCTh MEXaHUYECKOTO JBUYKEHUS.
Cuctema orcuéra. [Ipsamas u oOpatHas 3a1auu MeXaHUKHU. Paanyc-BeKTop MaTepHalbHONW TOUKH,
€ro MpOEKIMU Ha OCH CUCTeMbl KoopauHat. Tpaekropus. [lepemerienue, ckopocTh (cpemHsis
CKOpOCTb, MTHOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepUaJbHOM TOUYKH, UX IPOEKIUH Ha OCH
cucteMbl KoopauHar. CIOK€HHE NEepPEMEIICHM W CII0KEHHE CKopocTe. PaBHOMepHoe U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPJAUHAT, CKOPOCTH, YCKOPEHUS U
MyTH MaTepHallbHOM TOYKM OT BpeMeHH U ux Trpaduku. CBoOomHOE maneHue. YCKOpeHue
CBOOOJHOTrO majeHus. [IBikeHue Tena, OpOIIEHHOTO MOJ YIJIOM K TOPH30HTY. 3aBUCHMOCTb
KOOpJMHAT, CKOPOCTM U YCKOPEHHsS MaTepualbHOM TOYKM OT BPEeMEHM M HUX Tpaduki.
KpuBonuneiiHoe nBmxkeHue. J[BUKE€HHE MAaTepUaIbHOM TOUYKM MO OKPYXHOCTH. YTIJIOBas M
JTuHeWHas ckopocTh. Ilepmon u wacrora obpamieHus. LlenTpoctpemurensHoe (HOpMaJIbHOE),
KacarelnbHOE (TAaHME€HIIMAJIBHOE) U NIOJIHOE YCKOPEHUE MaTepUalbHON TOUKH.



Texnuueckue ycmpoiicmeéa u mexHolo2U4ecKue Npoyeccovl. CIUIOMETP, NBUKEHHE CHApSOB,
LIETIHBIE, IIeCTepEHYATHIC U PEMEHHBIC TIepeIadl, CKOPOCTHBIE TU(THI.

Jlemoncmpayuu

. Mopenb cucteMbl 0TCUETa, WUTIOCTPALIMS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

. Cr1oco0BI ucciaeqoBaHus IBUKEHUI.

. MnmocTpanus npenesbHoro nepexo/ia U i3MEpeHrue MrHOBEHHOM CKOPOCTH.

. [IpeoOpazoBanue NBHKEHHI C UCIIOJIb30BAHHNEM MEXaHH3MOB.

. [Tanenue Ten B BO3yxe U B pa3peKEHHOM MPOCTPAHCTBE.

. Habmonenue nBrokeHus Tela, OpOmeHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

. HammpaBnenue ckopocTu npu JBUKEHUU IO OKPYKHOCTH.

. [IpeoOpazoBanme yriioBoii CKOPOCTH B PEIyKTOPE.

. CpaBHeHHE TyTeH, TPaeKTOpUM, CKOPOCTEH ABMKEHHUS OAHOTO M TOTO KE Tejla B Pa3HbIX
CUCTEMaxX OTCUETA.

O© 00 N O O & WDN P

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomet, npakmuxkym

1. N3yueHue HEpaBHOMEPHOTO JIBUKEHUS C LIETBIO OMpeeNieHUs MTHOBEHHOM CKOPOCTH.

2. HccnepoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHHU ITPU PAaBHOYCKOPEHHOM JIBHXKEHUU.

3. H3mepenue yckopeHUs CBOOOJHOTO MajeHUsi (PEKOMEHJOBAHO MCIOJIb30BaHHE IU(POBOI
1a00paTOPUH).

4. HccrnenoBaHue 3aBUCUMOCTH NepHo/ia 0OpalieHuss KOHHYeCKOro MasiTHUKA OT €T0 IapaMeTPOB.

5. JlabGopatopnas paborta «/3MepeHHE YCKOPEHHS MpHU MPSIMOIMHEHHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOM miockoctuy. [IpaBumna 6e3omacHoctu npu paboTe ¢ 1ab0opaTopHbIM
00opynOBaHUEM.

6. JlaGopatopnas pabora «/3yueHune NBUKEHUS Teja, OPOIMIEHHOTO TOpU30HTANBHO. [IpoBepka
TUIOTE3bl O MPSMOI MPOMOPLHMOHAIBHON 3aBUCHMOCTH MEXIY MAalbHOCTBbIO MONETa U
HavyalbHOM CcKopocThio Tena». IIpaBuna OGezomacHocT mpu pabore ¢ J1abOpaTOPHBIM
000pyIOBaHUEM.

7. JlaGopatopHas pabota «/3yueHne ABUKEHHs Tela IO OKPYXHOCTH € TIOCTOSSHHOW 10 MOAYITIO
ckopocTbion. [IpaBuiia 6e3omacHOCTH NpHU paboTe ¢ 1abOpaTOpHBIM 000PYAOBaHUEM.

Tema 2. JImnamuka. IlepBbiii 3axon Hpiotona. WHepnuanbHble cuctemsl orcuéra. IlpuHumn

otHocuTenbHOCTH ["amues. HennepuuanabHble cucTeMbl 0TCuéTa (onpeseneHue, npumepsl). Macca

tena. Cuna. [lpunnun cynepniozunmu cui. Bropoit 3akon HeioToHa nisi MaTepHalibHOW TOYKH.

Tperunii 3axkoH HplooToHa 111 MaTepHajbHBIX TOYEK. 3aKOH BCEMUPHOTO TSATOTEHUS.

DKBHUBAJICHTHOCTh IPaBUTAIIMOHHON M MHEPTHOM Macchl. Chia TsKecTH. 3aBUCUMOCTh YCKOPEHUS

CBOOOJHOIO MaJ€HHUs OT BBICOTHI HAJ[ MOBEPXHOCTHIO IUIAHETHI U OT reorpapuueckoi MUpPOTHI.

JIBrxkeHre HeOecHBIX TeNl M MX CHyTHHKOB. 3akoHbl Kemnepa. IlepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, auxymerocst ¢ yckopenueM. Cuiia TpeHUsI.

Cyxoe Tpenue. Cuna TpeHUsI CKOJNbXEHHMS M cuia TpeHus nokos. Kospoumuent tpenus. Cuna

CONIPOTHBIICHUS] TIPH JBWKCHWH TeJa B JKUJKOCTH WM ra3e, €€ 3aBHCUMOCTh OT CKOPOCTH

OTHOCUTENBHOTO ABWXkeHUs. JlaBnenue. ['mapocratnueckoe napienue. Cuna Apxumena.

Texnuueckue ycmpoucmea u mexHoa02udecKue npoyeccyl: NOAINITHUKY, IBUKEHUE

MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

1. HaOmromeHue MBMKEHUS TN B MHEPIUATBHBIX M HEMHEPIIHATBHBIX CHCTEMaX OTCYETA.

2. TlpwHIMT OTHOCHTEIHHOCTH.

3. Kauenwme 1ByX NMIMHIPOB WJIM IIapOB pa3HOW MacChl C OJWHAKOBBIM YCKOpEHUEM
OTHOCHTEIIEHO HEMHEPIHATHHON CHCTEMBI OTCUETA.



4. CpaBHEHHE PaBHOJCHCTBYIONIEH MPUIOKEHHBIX K TETy CHJI C TIPOM3BEACHUEM MacChl Telia Ha
€ro YCKOPEeHHE B MHEPIIHAIIBHONU CHUCTEME OTCUETA.

PaBeHCTBO CHJI, BOSHHKAIOIIUX B PE3YJIbTATE B3aUMOCHCTBHUS TEII.

N3Mepenne mace 1o B3auMoI€CTBHUIO.

HepecomocTs.

NGO

Bec Tena npu ycKOpeHHOM MOIBEME U TTaJICHUH.

[{eHTpOoOE)KHBIE MEXaHU3MBI.

10. CpaBHEHHE CUIT TPSHHUSI TTIOKOSI, KAUCHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npakmuxkym

1. JlaGoparopHass pabora «M3mepenne KodxpduIMEHTa TPEHUS IO BEJIUYHHE YIJIIOBOTO
kod¢pdunmenta 3aBucumoctu Frp(N)». [IpaBuna 6e3omacHoCTH Tpu paboTe ¢ 1abopaTopHBIM
o0opyoBaHuEM.

2. TlpoBepka rumnoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JIBIXKEHUSI OpycKa 10 HAKJIOHHOM IMJIOCKOCTH
Ha 33J]JaHHOE PACCTOSIHUE OT €T0 MACCHI.

3. MHccrnenoBanue 3aBUCMIMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIUX B IPYKUHE 1 PE3MHOBOM 00pasiie,
oT ux aedopmariiu.

4. W3yudeHue ABMKEHUS CUCTEMBI TEJl, CB3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JErkuil OJIoK.

5. MHccrnenoBanue aBmwkeHHs OpycKa Mo HAKJIOHHOM IIOCKOCTH € TIEPEMEHHBIM K03 uiimenTom
TPEHUSI.

6. U3ydenue nBMKEHUS TPy3a Ha Baly C TPCHUEM.

Tema 3. CraTuka TBEpAOro reja. AGconoTHo TBEpAOE Teno. [locTynarensHoe U BpalaTesbHOE

NBUKEHHE TBEPAOro Tesaa. MOMEHT Ccuiibl OTHOCUTEIBHO OcH BpaieHus. [lnedo cunbl. Cnoxxenue

CHJI, IPUWJIOXKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena. Y cinoBus paBHOBECHs TBEPIOTO Tela.

YcToliunBoe, HeyCcTOUNBOE, O€3pa3TUIHOE paBHOBECHE.

Texuuueckue ycmpoiicmea u mexHONO2UYeCKUe npoyeccovl: KPOHIITEWH, CTPOUTENbHBIA KpaH,

peméryarbie KOHCTPYKIUH.

Hemoncmpayuu 1.

VYcnoBus paBHOBECHS.

2. Bunpl paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomol, nPAKMuUKym

1. Jlaboparopnas pabota «MccnenoBanue ycinoBuil paBHOBECHs TBEPAOIO Tela, UMEIOLIETO OCh
BparnieHus». [IpaBuiia 6e30macHOCTH IpH paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM.

2. KonctpynpoBaHHe KPOHIITEWHOB M PACYET CHIT YIIPYTOCTH.

3. U3ydenue ycroilunBoCTH TBEPAOIO TEJa, UMEIOIIETO IIOMAAb OOPHI.

Tema 4. 3akoHbl coxpaHeHMss B MexaHuKe. VMmynabC MaTepHanbHOM TOYKH, CHCTEMBI

MaTepUaIbHBIX TOUeK. LIeHTp Macc cucTemMbl MaTepHAIBHBIX TOUEK. Teopema O IBUKEHUH LIEHTpa

Macc. Mnynbsc cuibl 1 U3MEHEHHE MMIyJbca Tella. 3aKOH COXpaHEHHUs uMIlylbca. PeakTuBHOE

IBUKEHHE. MOMEHT HMMITyJbca MaTepuanbHOW TOUukd. IIperncraBieHne O COXpaHEHMHM MOMEHTa

UMIYJbca B IEHTPaAJbHBIX NOJsAX. PaboTa CHJIBI Ha MajJOM M Ha KOHEYHOM IepEeMElICHHH.

I'padnueckoe mnpexacraBaeHue paboTel cuiabl. MomHocTh cuibl. KuHeTnueckas sHeprus

MaTepHalbHOW TOUKU. TeopemMa 00 M3MEHEHWH KWHETHMYECKOW SHEprMM MaTepUalbHOM TOUYKH.

[ToTeHunanpHble U HEMOTEHIMANbHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHIManbHas YHeprus

yrpyro nedopMHUpoBaHHON npyxkuHbl. [loTeHnumanpHas »HEprus Tela B  OJHOPOJHOM

rpaBUTAllMOHHOM Tosie. [loTeHnuanbHas HHeprusl Tena B I'PaBUTALMOHHOM IOJieé OJHOPOAHOIO

1iapa (BHyTpH U BHE 11apa). Bropas kocMuueckast ckopocTb. TpeTbs kocMuueckasi CKOpocTb. CBsI3b



paboThl HEMOTEHLUMATIBHBIX CHJI C M3MEHEHUEM MEXaHWYECKOW SHEpPruu CHCTEMbI Tell. 3aKOH

COXpaHEHUs MEXaHUYECKOM YHEPTUU. YIIPYTHE U HEYIIPYTHUE CTOJIKHOBEHUS. Y paBHeHKE bepHyiuun

JUISL WJCANbHOM JKUAKOCTH KAaK CJIEACTBUE 3aKOHA COXPAHEHHMS MEXAaHWYECKOM SHEPIUH.

Texnuueckue ycmpoucmea u mexHoio2udecKue npoyeccvl. JBUKEHUE PAKET, BOJOMET, KOIEp,

MPYXUHHBIA TUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu

1. 3akoH coxpaHEHHUs UMITYJIbCA.

2. PeakTuBHOE JIBIKEHUE.

3. 3mepeHne MOIITHOCTH CHITBI.

4. VI3MeHeHue YHEepPruu Teja MU COBEPILICHUH PabOTHI.

5. B3aumHuble mpeBpalieHus] KWHETHYECKOW M MOTCHIIMAILHOW SHEPTUM MpU JEHCTBUM HA TEJIO
CUJIBI TSYKECTU U CUJIbI YIIPYTOCTH.

6. CoxpaHeHue 3Hepruu npu cBOOOIHOM MaICHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomet, npakmuxkym

N3mepenue cuiel TATH, CKOPOCTU MOJIEITH JEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHHS UIMITYJIbCA TEJla C UMITYJIbCOM CHIIBIL.

HccnenoBanue coxpaHeHHUs! UMITYJIbCA [IPU YIPYTOM B3aUMOJEHCTBUM.

N3mepenne KNHETHYEeCKON SHEPTUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHMSI TIOTEHIIMAIbHOM HEPTrUU NPY>KUHBI C pabOTON CUIIBI TPEHUS.

ok wnE

JlaboparopHasi paborta «l3MepeHue wuMITyJabca Tela IO TOPMO3HOMY myTu». IlpaBuia
6e30macHOCTH MpH padboTe ¢ 1a60PATOPHBIM 000PYIOBAHUEM.

7. Jlabopatopnas pabora «OrmnpeneneHue padOThl CHUIBI TPEHHS] TMPU JABIKEHUU Tella IO
HAaKJIOHHOW TuIOocKOoCTW». [lpaBmia Oe3omacHOCTH mpu  pabore ¢ JIabopaTOpPHBIM
00opynoBaHUEM.

PA3JIEJI 3. MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

Tema 1. OcHOBBI MOJIEKYJISPHO-KMHETH4YeCKOH Teopuu. OCHOBHBIE  IOJIO)KEHHUS
MoutekyisipHoknHeTnueckoi Teopun (MKT), ux onbitHoe o6ocHoBanue. Auddys3us. bpoynosckoe
JIBHO)KEHUE. XapaKTep IBUKEHUSI U B3aMMOJICHCTBHS YaCTHUI BelecTBa. Mojien CTpOEHHUs ra3oB,
KHUJIKOCTEH U TBEPABIX TN U OOBICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3TUX Mojenell. Macca u
pasmepbl  moJiekyn (aromoB). KommuectBo BemiectBa. IloctostHHass ABoranpo. TermoBoe
paBHOBecue. Temnepatypa u crocoObl e€ u3aMmepenus. lllkana temmneparyp Llenbcus. Monaens
naeanbHoro raza B MKT: gacTtunbl raza ABHKYTCS XaOTHYECKH M HE B3aUMOJEHUCTBYIOT JPYT C
apyroM. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. AGCoIIOTHAs TeMmepaTypa
(mxama temrepatyp Kenbuna). 3akon JlansroHa. M3omporieccsl B uaeanbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe MpeaCTaBICHHE H30IPOLIECCOB: M30TEpMa, H30X0pa,
n3obapa. CBs3p MeEXAY JaBICHHUEM M CpeJHEH KHHETHMYECKOW SHEPTHeH IMOCTYMaTeIbHOTO
TEIUIOBOTO JABMKEHHUS MOJICKYJ HUeanbHOTo Ta3a (ocHoBHOe ypaBHeHue MKT nmeansHOTrO Tasa).
CBsa3b aOCOMIOTHON TeMIepaTypbl TEepMOJMHAMUYECKOH CHUCTEMBI CO CpeIHEeH KHHETHYeCKOH
SHEPrUeil MOCTYNATENBHOIO TEIUIOBOTO IBUYKEHUS €€ YaCTHIL.

Texnuueckue ycmpouicmea u mexHoao2uiecKue npoyeccovl: TEPMOMETp, OapoMeTp, MOTydeHUE
HaHOMAaTEpHAaJIOB.

Jlemoncmpayuu

1. Monenu IBM>KEHUS YaCTUIL BEIIECTBA.

2. Mopenbs OpOyHOBCKOTO JABFKEHHS.

3. Buyieoponuk ¢ 3ammchi0 peatbHOro OPOYHOBCKOTO JTBM)KCHUSI.



4. Muddyszus xuaxocTeit.

5. Mogens onbrta llTepHa.

6. IIpuTspkeHue MOJIEKYII.

7. Moaeny KpUCTAUTMYECKUX PEHIETOK.

8. HaGnroieHue u uccieioBaHue U30MpPOIIECCOB.

Yuenuueckuit 3xcnepumenm, nabopamopmsie padomol, RPAKMUKYM

1. JlaGoparopHas pabota «VccrnemoBaHue mporecca yCTaHOBICHHS TEIUIOBOIO PABHOBECHS IPH
TEIIO0OMEHE MEXAY Tropsdeil W XoyoaHou Bojaoit». IIpaBmia Ge3omacHocTH mpu padore
1a00paTOPHBIM 000PYIOBAaHHEM.

2. JlaGoparopHas pabora «M3ydeHHE HU30TEPMUUYECKOTO Tporecca (BUACOACMOHCTPAIIHS)Y.
[IpaBuna 6e3onacHOCTH MpU padboTe ¢ JTaboPaTOPHBIM 00OPYAOBAHUEM.

3. Jlaboparopnas pabota «M3ydenne nzobaproro npoieccay. I[IpaBuia 6e30macHOCTH pu padboTe
¢ JJabOpaTOPHBIM 00OPYIOBAHUEM.

4. W3ydeHue U30XOpHOTO mpoiecca. 5. [[poBepka ypaBHEHHUsT COCTOSHUSI.

Tema 2. Tepmoaunamuka. TennoBsie mamunbl. Tepmoaunnamuueckas (T/]) cucrema. 3ananue
BHEIIHUX ycioBud miusg T/[ cucrembl. BHemnue m BHyTpeHHue mnapamerpsl. [lapamerper T/I
CHUCTEMBI KaK CpPEIHUE 3HAYECHUS BEJIMYMH, ONMUCHIBAIOUIUX €€ COCTOSIHUE HAa MUKPOCKONIMYECKOM
ypoBHe. HyneBoe Hawano tepmoaumHamuku. CamonpousBosibHas penakcauus TJ[ cucremsl K
TEILNIOBOMY PaBHOBECHIO. Mozelb NIeanbHOrO ra3a B TEPMOJMHAMHUKE — CUCTEMA YPAaBHECHMM:
ypaBHeHue MeHnaeneeBa—KianeiipoHa M BbIpaK€HUE [UJIi BHYTPEHHEH SHEpPruH. Y CIIOBUSA
MIPUMEHHUMOCTH 3TOW MOJIETIU: HU3Kash KOHI[EHTPAIUs YaCTHUII, BEICOKHE TeMIEepaTypbl. Beipakenue
JUIsl BHYTPEHHEW SHEPTUM OJHOATOMHOIO HJ€albHOro ra3a. Kpasucratuueckue u HECTaTUUECKUE
MIPOLIECCHI. DIIEMEHTapHast paboTa B TepMOIuHaAMUKe. Beraucienne paboTsl o rpaduky mpoiecca
Ha pV-auarpamme. Temnonepenayua Kak crnocod u3MeHeHs BHyTpeHHel sHeprun T/l cuctemsbl 6e3
coBepuieHuss paboTel. KoOHBEKIMs, TEMIONpOBOAHOCTh, H3IydeHHe. KoiaumuecTBO TEmIOTHI.
TenmoéMKoCTh Tena. YaenbHas W MOJSIpHAs TEIUIOEMKOCTH BeElIeCTBA. YpaBHeHue Maiiepa.
VY nenbHas TemioTa cropanus TOrMBa. Pacuér konnuecTBa TEIIOTH pu Teruonepeaaye. [lonstue
00 anuabatHoM mpouecce. [lepBblif 3akOH TepMoauHaMUKU. BHyTpenHss sHeprus. Komuuecto
TEIJIOTHl U paboTa Kak Mepbl M3MEHEHUs BHYTpeHHeW sHeprum TJI cuctemsl. BTopoii 3akoH
TEPMOJAVHAMUKH I PAaBHOBECHBIX IPOLECCOB: YE€Pe3 3aJaHHOE pPaBHOBECHOE cocTosiHue T/1
CUCTeMBbI TPOXOJIUT €IAWHCTBeHHas anuabata. AOcCONmIOTHas Temieparypa. BTopoii 3akoH
TEPMOJUHAMHUKHU ISl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO NepeaaTh TEIUIOTYy OT Ooisee
XOJIOTHOTO Tena K Oonee Harperomy 0e3 kommneHncanuu (Knaysuyc). HeoOpaTuMocTh MpUpOAHBIX
npoueccoB. [Ipunuuns! aerictBus temnoBsix MamnH. KITJ[. Makcumansnoe 3Hauenue KII/. [ukn
Kapno. Dxonornueckre acrneKkThl UCTIOIB30BaHMS TETUIOBBIX JBUTaTeseil. TemnoBoe 3arps3HeHne
OKpy»Xatomien cpenibl. CnenuanbHOCTh TEMI0IHEPTeTUKA U TETIOTEXHUKA.

Texnuueckue ycmpoucmea U MEXHOLO2UYECKUE NPoYeccobl: XOJIOJWUIbHUK, KOHIUIMOHED,
IU3eIbHBIA W KapOIOpaTOpHBIA JBUTATENH, MMapoBas TypOWHA, TOTYyYEHHE CBEPXHHU3KUX
TeMIIepaTyp, YTHIM3aLHUs «TEMJIOBBIX)» OTXO0B C UCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUS
OMOOPraHNYECKOTO TOIIJIMBA JJIsl BRIPAOOTKH «TETLIOBOWY M AJIEKTPOIHEPTHH.

Jlemoncmpayuu

1.M3mMeHeHne TeMneparypsl Mpy aAnadaTHIeCKOM PACHIUPEHUH.

2.Bo3aymHoe orHuBo.

3.CpaBHeHUE yIeTbHBIX TEINTIOEMKOCTEH BEIIECTB.

4.Cnoco06bl M3MEHEHUs! BHYTPEHHEH SHEpruu.



5.HccnenoBanue aanabdaTHOro Mporecca.

6.KomnbroTepHbIe MOJIETU TEIUIOBBIX IBUTATEIEH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, nPAKmMuKym

1.13mepenne yaenbHON TEMIOEMKOCTH.

2.HccnenoBanue npouecca OCTbIBaHUS BEIIECTBA.

3.HccnenoBanue aanabaTHOTO MpoLecca.

4.3y4enue B3aMMOCBSI3U SHEPTUU MEKMOJIEKYIIIPHOTO B3aUMOACHCTBUS U TEMIIepaTypbl KUIIEHHS
KUIKOCTEH.

Tema 3. ArperaTHble cocTosiHUsI BemecTBa. ®a3oBble mepexoabl. [lapooOpa3zoBanue u
KoHJeHcauus. Mcnapenue M kuieHue. YJenpHas Temiora napooOpa3zoBaHus. HacelieHHble U
HEHachlLIeHHbIE Napbl. KauecTBeHHAs 3aBUCUMOCTD IUNIOTHOCTH U JIABJIEHMSI, HACBIILIEHHOT'O 11apa OT
TEeMIIepaTypbl, UX HE3aBHUCUMOCTb OT 00BEMA HACBIIIEHHOrO Iapa. 3aBUCUMOCTh TEMIIEPATyphl
KUIIEHUSI OT JaBJCHUS B JKMAKOCTH. BnaxkHocTe BO3ayxa. AOCOTIOTHasE M OTHOCHUTENbHAS
BIaXHOCTh. TBEpmoe Tteno. Kpucrammmueckue u amopduble Tena. AHU30TPONHUS CBOMCTB
kpuctaioB. IlnaBiaeHune M Kpucramauzanus. YJenbHas TerwioTa IulaBieHus. CyOmumanus.
Hedopmarmn tBEpIOTO Tena. Pactskenne n cxatue. Casur. Monyns FOnra. Ilpenen ymnpyrux
neopmanuii. TemnnoBoe pacmMpeHHE XHUAKOCTEH M TBEPABIX Tel, OObEMHOE M JIMHEHHOe
paciiipeHre. AHFapMOHU3M TEIUIOBBIX KOJIEOAHMM YacTHI] BEIIECTBAa KaK MPUYMHA TEIJIOBOIO
pacupenus Ten (Ha KauecTBeHHOM ypoBHe). [IpeoOpa3zoBanue sHepruu B (ha30BbIX IEepexonax.
VYpaBuenue teruoBoro Oamanca. IloBepxHoctHOoe HarspkeHue. Koadduiument moBepxHOCTHOTO
HaTspkeHus. KanusuisspHele siBneHus. JlaBieHue moJi MCKPHUBIEHHON NMOBEPXHOCTBIO MKHJKOCTH.
®opwmyiia Jlamiaca.

Texuuueckue ycmpouicmea u mexHoni02uiecKue npoyeccyl: XUJIKUe KpUcTajliibl, COBpEMEHHbIE
MaTepHalbl.

Jlemoncmpayuu

TemnoBoe pacimmpeHue.

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenne. Kunenue npu NOHWKEHHOM JaBJICHUN.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI ¢ MBUIBHBIMH IJIEHKAMHU.

CmaunBanue.

Kanunnsipuele siBneHus.

Nk~ OWNRE

Moneny HEeHBIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHUs BIaKHOCTH.

10. UccnenoBanue HarpeBaHUs U TUIABJICHUS] KPUCTAIUTMYECKOTO BEIIECTBA.

11. Buns! nepopmanuid.

12. HaGmroieHre Mabix aedopMaIui.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, nPAKmMuKym

1. JlaGoparopnas pabora «l3yueHHe 3aKOHOMEpPHOCTEH HcmapeHus >Kuakocteit». IlpaBuia
6€30MacHOCTH IIpU paboTe ¢ 1abopaTOpHBIM 000PYTOBAHUEM.

2. JlabopatopHass pabota «l3MepeHue yaeNbHOW TEIJIOTHI IUIABJIEHUS Jbaay. [IpaBuia
6e30MmacHOCTH MpH paboTe ¢ 1ab0paTOPHBIM 000PYIOBAHUEM.

3. JlaGopatopHas pabota «/3mMepeHre abCOMIOTHOM BIaXKHOCTH BO3yXa M OLEHKA MacChl MapoB
B noMerieHun». [IpaBuiia 6e3o0nacHOCTH pU paboTe ¢ 1a0opaTOpHBIM 000PYIOBAaHUEM.

4. JlabopaTtopHas pabota «/3mepenne xoddduirenTa mOBEpXHOCTHOTO HaTsDKeHUs». [IpaBumna

6e30MmacHOCTH MpH paboTe ¢ 1ab0PaTOPHBIM 000PYIOBAHUEM.



5. JlaGoparopHas pabora «McciaemoBanue 3aBHCUMOCTH JIepopMaliui pe3MHOBOTO o0Opasiia OT
NPUIIOKEHHOM K Hemy cwibl». [IpaBunma Oe3omacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
o0opymoBaHuEM.

6. N3ydeHue CBOICTB HACHIIIEHHBIX MTAPOB.

7. Wsmepenue monyis FOHra.

PA3JIEJI 4. OJIEKTPOAMHAMUKA

Tema 1. DiekTpuyeckoe moJie. DJICKTpU3aUa T€I U €€ MPOSABICHUS. DJIEKTpUUYECKUi 3aps. JlBa

BUJIA IEKTPUYECKUX 3apsiioB. [IpoBOAHMKY, AUAIEKTPUKU U MOJIYIPOBOJHUKH. DJIEMEHTaPHbBIN

JJEKTPUYECKUN 3apsil. 3aKOH COXpPAHEHUs 3JIEKTPUYECKOro 3apsaa. B3aummopeilcTBue 3apsiaosB.

Toueunsle 3apsabl. 3akoH Kynona. Dnexkrpudeckoe nosje. Ero nelicTBre Ha 371€KTpUUECKUE 3apsi/Ibl.

Hanpsixkénnocts anekrpudeckoro nos. [Ipo6nsiit 3apsia. JInHuM Hanps>KEHHOCTH SIIEKTPUUECKOTO

noJis. OTHOPOIHOE JIeKTpUUecKoe oie. [IoTeHManbHOCTh AIEKTPOCTaTUUECKOT0 1ToJIs1. PasHOCTh

MOTEHUMAIOB M HampspkeHue. [loTeHuumanbHas SHEprus 3apsjga B SJIEKTPOCTATUYECKOM IIOJIE.

[Torenuman snexkTpocrarnyeckoro nojs. CBsi3b HANPsHKEHHOCTH HOJS U Pa3HOCTU MOTEHIMAIOB

JUIS  DJIEKTPOCTATUYECKOro Toyig (Kak OJHOPOAHOrO, TaKk W HeoJHOponaHOro). IlpunHuumn

CYNEpIO3UINH 3JIeKTpuueckux mnojieil. [lone troueunoro 3apsiaa. Ilone paBHOMEPHO 3apsKEHHOU

chepsl. Iloe paBHOMEpHO 3apspKeHHOro 1o 00BEMY mapa. lloje paBHOMEpPHO 3apsKCHHON

O0eckoHeYHOW MmIocKocTU. KapTuHbI TUHUI HANpsHXKEHHOCTH 3TUX MOJEH M AKBUIIOTEHIIMATBHBIX

noBepxHocTel. IIpOBOJHMKM B 3JIEKTPOCTATUUYECKOM II0JIe. YCJIOBUE pPaBHOBECHUS 3apsiiOB.

JIMPNeKTpUKH B 3JEKTPOCTATHYECKOM moJe. JludjieKTpuueckass NPOHULIAEMOCTh BEILECTBA.

Kongencarop. DneKTpo€MKOCTh KOHJEHCATOpa. DJIEKTPOEMKOCTh IIOCKOIO KOHJEHCATopa.

[TapannensHoe coeanHeHue KoHaeHcaTtopoB. llocienoBaTenbHOE COENMHEHUE KOHJIEHCATOPOB.

OHeprus 3apsDKEHHOTO  KOHJeHcaTtopa. J[BHKeHue 3apshKeHHOW 4YacTUlbl B OJHOPOJIHOM

3JEKTPUUYECKOM TIOJIE.

Texnuueckue ycmpoucmea U mexHOIO2UYeCcKUue npoyeccyl: DIEKTPOCKOI, IEKTPOMETP,

ANEKTPOCTATUYECKAs 3allUTa, 3a3eMJIEHHE 3JIEKTPonprOOpoB, KOHAEHCATOPbI, reHepaTtop Ban ne

I'paada.

Jlemoncmpayuu

1. YerpoiicTBO M MpUHIIUT AEHCTBUS SIIEKTPOMETPA.

2. DIEKTPUYECKOE TOJIE 3apsKEHHBIX IIaPHKOB.

3. DIeKTpUYECKOe TOJIe IBYX 3apsHKEHHBIX TUIACTHH.

4. Mopens anekTpocTaTudeckoro reaeparopa (Ban ae I'paada).

5. IIpOBOHMKH B JIEKTPHUUECKOM TOJIE.

6. DnekTpocTaTUyecKast 3aluTa.
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7. YCTpoOHCTBO U AEHCTBHE KOHAEHCATOPA OCTOSHHON U TEpeMEHHON EMKOCTH.

8. 3aBHCHMOCTBH AJIEKTPOEMKOCTH IUIOCKOT'O KOHJIEHCAaTopa OT IUIOLaJu IUIACTHH, PAaCCTOSHUS

MEXY HUIMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

9. DHeprus 3IeKTPUUYECKOTO MOJIs 3apsHPKEHHOT0 KOHJIGHCATOopa.

10. 3apsnka u pa3psiika KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomoi, npakmuxym 1.

Onenka cuil B3aMMOJEHCTBHS 3apsKEHHBIX TEll.

2. HaGmroieHue TIpeBpaIleHUsT SHEPTHU 3apsDKEHHOTO KOHJIEHCATOpa B DHEPTHI0 HM3ITyYSHHS
CBETOJUO/IA.

3. 3yueHne npoTeKaHus TOKA B IIeTIH, COAEpIKaIeld KOHIEHCATOP.



4. PacripeneneHrie pa3HOCTH MOTEHLHUANIOB (HAMpPSDKEHUS) MPH TOCIEI0BATEIbHOM COEIUHEHUU
KOHJICHCATOPOB.

5. UccnenoBanue paspsiga KOHIEHCATOPA Yepe3 PE3UCTop.

Tema 2. IlocTrosiHHbI JjexkTpuuecknmii TOK. Cuna Ttoka. [locTosHHBIM TOK. VYcnoBus

CYIIIECTBOBAHUS MOCTOSIHHOIO JIEKTpUUYecKoro Toka. Mcrounuku toka. Hanpsokenue U u DJ1C E.

3akon Oma Juisl ydacTkKa LENU. DJIEKTPUUECKOE CONPOTUBIIECHHE. 3aBUCUMOCTb COIPOTHBIICHUS

OJTHOPOJHOTO TMPOBOJHHKA OT €ro AJUHBl M IUIOIIAAU IONEPEYHOI0 CEeYEeHUs. Y IeIbHOe

conpotuBiieHue BemecTBa. [locienoBarenpbHOe, NapauIEIbHOE, CMEIIAHHOE COEIUHEHUE

NMpOBOAHMUKOB. Pacuér pa3BeTBIE€HHBIX dekTpudeckux 1eneil. [IpaBuma Kupxroda. Pabora

anekTpudyeckoro toka. 3akoH Jxoyms—IJlenna. MoOIIHOCTh 3IEKTPUYECKOro TOKa. TerioBas

MOIITHOCTh, BhIAeNsieMass Ha pesuctope. DJIC u BHyTpeHHEe CONPOTHUBICHHE HMCTOYHHKA TOKA.

3akon Oma JJ1s TOJTHOM (3aMKHYTOM ) 3JIEKTPUUYECKOM 1eTi. MOIHOCTh HCTOYHHMKA ToKa. KopoTkoe

3aMbIkaHue. KoHieHcaTop B €Ny MOCTOSIHHOTO TOKA.
Texuuueckue ycmpoticmea U MexXHOLO2UYeCKUue npoyeccyl. aMIEpMETp, BOJIBTMETP, peocTar,
CUETYMK HIIEKTPHUECKON IHEPTUH.
Jlemoncmpayuu
1. I3mepenHne CHITbl TOKa U HANPSHKEHUSI.
2. UccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIsl pE3UCTOPA, JIAMITbl HAaKalTUBaHUS U
CBETOUO/IA.

3. 3aBUCHMOCTh  CONPOTUBICHUS IWJIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOIIAIH
MOTIEPEYHOr0 CEUEHHUS U MaTepuaa.

4. UccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT CONPOTHUBIICHUS MTPH MMOCTOSHHOM HAIPSKCHUH.

5. [Ipsimoe m3mepenne DJIC. KopoTkoe 3amplkaHHE TaJbBaHMUECKOIO 3JEMEHTa U OLIEHKa
BHYTPEHHETO CONPOTHBIICHHS.

6. CrtocoObI coeTMHeHNsT UICTOYHUKOB ToKa, DJ]C OGarapei.

7. UccnenoBanne pa3HOCTH OTEHIIMATIOB MEX/Ty TIOJTFOCAMH HCTOYHHKA TOKA OT CHIIBI TOKA B IIETTH.
Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuxKym

1. JlaGoparopHas pabota «lccrnemoBaHue CMENIAaHHOIO COEIUHEHMs pe3ucTopoBy». IlpaBuia
0€30MacHOCTH MU paboTe ¢ 1abopaTOpHBIM 000PYTOBAHUEM.

2. JlabGopatopHasi paborta «/3MepeHHe yIenbHOTO CONPOTHBIICHUS IMPOBOIHUKOBY. IIpaBuia
0€e30MacHOCTH MpH paboTe ¢ 1ab0pPaTOPHBIM 000PYIOBAHUEM.

3. JlaGopatopHas pabota «lccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS JUIS JTaMITbI
HakanuBaHus». [IpaBuia 6e30macHOCTH pU paboTe ¢ 1abopaToOpHBIM 000PYIOBAaHUEM.

4. JlabopatopHas pabora «3mepenne DJ[C 1 BHYTPEHHETO CONPOTHUBIECHUS UCTOYHHKA TOKay.
[IpaBuna 6e3onacHoCcTH Mpu padboTe ¢ TadbopaTOPHBIM 000PYAOBAHUEM.

5. JlaGoparopnas pabora «VccrnemoBanue pa3HOCTH TOTEHIIMAIOB MEX/TY MOJTOCAMU UCTOYHUKA
TOKa OT CWIbl TOKa B 1enu». [IpaBuna Oe3zomacHocTH mpu paboTe ¢ J1abOpaTOPHBIM
000pyI0BaHUEM.

6. JlaboparopHnas pabota «lcciaemoBanne 3aBUCIMOCTH TIOJIE3HON MOIITHOCTH HCTOYHHKA TOKA OT
cuibl ToKay. [IpaBmiia 6e30macHOCTH TPy paboTe ¢ 1ab0paTOPHBIM 000PYIOBAHUEM.

7. UccnenoBanue 3aBucumoctd DJIC ranpBaHHMUECKOTo 3J€MEHTa OT BPEMEHH NPH KOPOTKOM
3aMBIKaHHH.

8. VYBenuueHue npezena U3MEpeHUs: amrepMerpa (BoJIbTMETPA).

Tema 3. Tokum B pa3iauyHbIX cpegax. DJIEKTpPUYECKas MPOBOJMMOCTb Pa3JIMYHBIX BEIIECTB.
DNEeKTpOHHAsl MPOBOJAUMOCTh TBEPIBIX METAJIOB. 3aBHCHUMOCTb COINPOTHBJICHUS METaUIOB OT



TemnepaTypbl. CBEpXNpPOBOJAUMOCTh. DJIEKTPUYECKUM TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX

nyuykoB. [lomympoBoguuku. CoOCTBEHHass M TNPUMECHAs HPOBOJUMOCTH IOJYIPOBOIHHUKOB.

CaoiictBa p—n-nepexona. [lonynpoBogHUKOBbBIE TPUOOPHI. DIEKTPUUECKUNA TOK B JIEKTPOJIUTAX.

OnexkTpoauTHyecKas —aAuccouuanus. OyekTponu3. 3akoHbl Dapajes ANA ANIEKTPOIM3a.

OnexTpuueckuil ToK B razax. CaMOCTOSATENbHBIN U HECAMOCTOATEIbHBIN pa3psil. Pa3nuuHble TUIIBI

caMoCTOsITeNIbHOrO paspaga. Monnus. Ilnazma. Ilpodeccun, cBs3aHHBIE € 3JIEKTPUUYECTBOM.

Texnuueckue  ycmpoiicmea U  NpaKkmuyeckoe  NpumeHeHue:  Ta30pa3psiAHbIE  JIAMIIBI,

JIEKTPOHHOIYY€eBass TpyOKa, MOIYIPOBOJHUKOBBIE MPUOOPBI: AMOX, TPaH3UCTOp, (oToauon,

CBETOAMOM; TalbBaHWKa, paQUHUPOBAaHWUE MEIH, BBIJIABKA AIIOMUHUS, OJIEKTPOHHAs

MUKPOCKOIIHSL.

Jlemoncmpayuu

1. 3aBUCHMOCTb COIPOTUBIIEHUSI METAIJIOB OT TEMIIEPATYPBHI.

2. IIpoBOAMMOCTb 3JIEKTPOIUTOB.

3. 3akonsl anexTposnza Papanes.

4. UckpoBoii pa3psi ¥ IPOBOAUMOCTh BO3AYXA.

5. CpaBHEHHUE IPOBOAUMOCTH METAJIOB U MOJIYIPOBOJHUKOB.

6. OIHOCTOPOHHSASA IPOBOJUMOCTb JUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKmMuKym

1. JlaGoparopHas padora «HaGmronenue anektponusay. [IpaBuia 6e3onmacHOCTH Mpu paboTe ¢
1ab0paTOpHBIM 000PYIOBAHUEM.

2. HW3mepeHue 3apsga OHOBAJIICHTHOTO HOHA.

3. MHccrnenoBanue 3aBHCHMOCTH CONPOTHUBIICHHUS TEPMOPEIUCTOPA OT TEMIIEPATYPHI.

4. CHATHE BOJBT-aMIIEPHON XapaKTEPUCTUKU AUOAA.

OUIHYECKHH ITPAKTHKYM

CriocoObl m3MepeHus: (PU3MUECKUX BEJIWYMH C HCIOJb30BAHHMEM AHAJIOTOBBIX U LU(POBBIX

U3MEpPUTENIbHBIX TMPUOOPOB UM  KOMIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCOJIIOTHBIE U

OTHOCHUTEJIbHBIE MOTPEITHOCTH N3MepeHuH pruznyeckux BeanuuH. OeHKa I'paHuLl MOTPEHIHOCTEH.

IIpoBeeHne KOCBEHHBIX M3MEpPEHMH, MCCIEOBaHUN 3aBUCUMOCTEH (U3MYECKUX BEIUYHH,

IIPOBEPKA NPEUIOKEHHBIX TUIIOTE3. Q000uienue u cucmemamusayus 3nanuii 3a Kype 10 knacca.

O6oOmienne W cucremaruzanus 3HaHuM 1o TeMme «KuHemMaTHKa MaTrepuaIbHOH TOUYKHUY.

O06o0muieHne U cucTeMaTru3anus 3HaHUuM TeMbl «/{nHamuka mMatepuanbHOi Toukny». O6o0IeHue u

cucteMaTtu3anus 3HaHuid mo teme «Ctatuka TBEpAoro Temay. OOO0OIIEHHE M CHUCTEMaTH3aIus

3HaHUH Mo TeMe «3aKOHbI COXpaHeHHs B MexaHHke». O000IIeHNe U cCUCTeMaTH3alus 3HAHUHN 110

TeMe «OCHOBBI MOJIEKYJIIPHO-KMHETHYECKOU Teopun». O000IIeHre U crucTeMaTH3alus 3HaHu#| 110

Teme «TepmonuHamuka. TemoBble MamuHb». OO00IIEHHE U CUCTEMATH3alMsl 3HAaHUN 110 TeMe

«ArperaTHble cOCTOsIHUS BenlecTBa. Pa3oBble nepexo ibl». O000IIeHe U cucTeMaTH3alus 3HaHUI

o TeMaM «JIEKTPOIUHAMUKAY.

11 kaace

PA3AEJI 4. OJIEKTPO/IMHAMUKA

Tema 4. MarnutHoe mnoJie. Posib 1 MecTo pu3uku B GOPMHPOBAHUU COBPEMEHHOW HayyHOU
KapTHHBl MUpPA, B IPAKTUYECKOW MAEATENBHOCTH JIOJCH. BBOIHBIM HMHCTPYKTaX IO TEXHHUKE
6e3onmacHocT. B3anMmoseiicTBUe MOCTOSHHBIX MAarHUTOB M MPOBOJHHKOB C TOKOM. MarHutHoe
nose. BekTop MarHWTHOM HMHAYKUMH. [IpvHIMO Cyneprno3uiuym MAarHUTHBIX noJjied. JIluHum
MarHMTHON MHAYKIMU. MarHuTHOE 10JI€ IPOBOIHUKA C TOKOM (IIPSIMOTO ITPOBOJAHMKA, KATYIIKH U
KpyroBoro BuTka). OneiT Opcrena. Cuna Ammepa, e€ HanpaBiaeHre U Moayib. Cuna Jlopenia, eé



HaIpaBJIEHUE U MOJTYJIb. JIBI)KEHHE 3apsHKEHHON YaCTHIIBI B OJJTHOPOTHOM MarHUTHOM 1oJjie. Pabora
cunbl JlopeHia. MarautHoe nosie B BemecTBe. @eppoMarHeTuky, napa- u JMaMarHeTUKH.
Texnuueckue ycmpoiicmea u mexHol0cUYecKue npoyeccol: MPUMEHEHUE MOCTOSIHHBIX MarHUTOB,
AJICKTPOMArHUTOB, TECTEP-MYJIBTHMETD, JIEKTPOABUTATENb SIKOOU, YCKOPUTEIH 3JIEMEHTApHBIX
YaCTHII.

Jlemoncmpayuu

1. KapTtrHa TUHUNA WHAYKIIMA MarHUTHOTO TOJISI TIOJIOCOBOTO M MOJAKOBOOOPA3HOTO MOCTOSHHBIX

MarHuTOB.

2. KaptuHa nuHUN MarHUTHOW WHIYKIIUW TIOJIA JUIMHHOTO IMPSMOTO MPOBOJHHMKA M 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKH C TOKOM.

. B3aumoeiicTBre 1ByX MPOBOJTHUKOB C TOKOM.

. Cuna Amnepa.

. HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

. Habmrotenue MBMOKEHUS ITy4YKa 3JIEKTPOHOB B MATHUTHOM TIOJIC.

~N O O W

. IlpuHIMI NefcTBUS SIEKTPOU3MEPUTEIHLHOTO PHOOPa MAarHUTOAIEKTPUYECKON CHCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopnusie pabomel, npakmuxym 1.

HccnenoBanne MarHUTHOTO MOJISL TOCTOSIHHBIX MarHuTOB.

2. UccnenoBanue cBONCTB (eppOMAarHETHKOB.

3. UccnenoBanne AEHCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

4. U3mepenue cuiibl AMiiepa.

5. M3ydeHune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHUJIbI TOKA.

6. OnpeneneHre MarHUTHON MHIYKIIUU Ha OCHOBE U3MEpPEHUs CHIIbI AMIiepa.

Tema 5. DuexkTpoMarHuTHasi MHAYKUMA. SIBIeHHME >3JIEKTPOMAarHUTHOW HMHIYKUuH. IloTok
BekTOpa MarHUTHOM uHAyKuuu. D/]C nHIyKUMU. 3aKOH 3JIE€KTPOMAarHUTHOW MHAyKuuu Papaes.
BuxpeBoe anextpuueckoe nose. Toku @yko. I/IC uMHAYKIUMU B MPOBOJHUKE, JBUXKYIIEMCS B
OJTHOpOoAHOM MarHuTHOM nosie. IIpaBuno Jlenna. MugyktuBHOCTh. KaTynika MHAYKTHBHOCTH B
LIENU MOCTOSIHHOTO ToKa. SIBnenue camouHaykiuu. J/1C camomHAyKuuu. DHEPrusi MarHUTHOTO
T0JIsL KaTYIIKH C TOKOM. DJIEKTPOMAarHuTHOE 1oJie. 1exnuueckue ycmpoucmea u mexHoi02uyecKue
npoyeccol: UHAYKLIMOHHAS II€Yb, COJECHOWJ, 3allUTa OT JJIEKTPU3aLUUU Tel NpPHU JIBHKEHUU B
MarHMTHOM I10JI€ 3EMIIH.

Jlemoncmpayuu

1. HaGutoieHue siBJI€HUS 3JIEKTPOMArHUTHON HHAYKIIUH.

2. Uccnenosanue 3aBucuMocT D/1C MHIyKIIMH OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

3. [Ipasuno Jlenna.

4. Tlanenue MaruuTa B aJJIOMHUHUEBOM (MEIHOM) TpyoOe.

5. SIBneHune caMOMHTYKIIHH.

6. Uccrnenoanue 3aBucumoctd 3/1C caMOMHIYKITMH OT CKOPOCTH U3MEHEHHUS CHITBI TOKA B IICTIH.
Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKmMuKym

1.MccnenoBanue siBIEHUS SIEKTPOMAarHUTHOM MHIYKIIMH.

2.0mnpeneneHue UHIYKIUU BUXPEBOTO MATHUTHOTO MOJIS.

3.MccnenoBanue sIBIEHUS] CAMOMHTYKIIUH.

4.COopka MOJIeTH DJIEKTPOMarHUTHOTO TeHepaTopa.

PA3JIEJI 5. KOJIEBAHWA 1 BOJIHBI

Tema 1. Mexanuyeckue koJiedanusi. KoneOatenbHas cuctema. CBoOoaHbBIE KoJeOaHMUS.
I'apmonunueckue konebanus. KuHemaTnueckoe W JAMHAMHUYECKOE OMMCAHUE. DHEPreTHMYecKoe
OMMCcaHuE (3aKOH COXpPAaHEHMs MEXaHM4YeCKOH »sHepruu). BbpIBon AMHAMHYECKOTO OMHCAHUS



TrApMOHUYECKUX KOJeOaHUH U3 MX SHEPreTUYECKOro 1 KNHEMaTHYECKOro ONUCaHMsl. AMIUTUTYAA U

¢a3za xonebanuii. CBsA3b aMILTUTYAbI KOJI€OAHUI NCXOAHOM BETUUMHBI C aMIITUTYIaMH KOJIeOaHMit

e€ ckopocTH u yckopenus. [lepuos u yacrora kosnebanuid. [lepro Manbix cBOOOAHBIX KoseOaHUI

MaTeMaTH4eCcKoro MasTHuKa. [leproa cBoOOAHBIX KosleOaHUi NpyKUHHOTO MasTHUKA. [loHsATHE O

3aryxawmux KonebaHusx. BeiHyXIeHHbIe KoeOanus. Pezonanc. Pe3oHancHas kpuBas. Biusiaue

3aTyXaHus Ha BUJ PE30HAHCHOM KPUBOU. ABTOKOJICOAHMUS.

Texnuueckue ycmpoucmea u mexHonio2uieckue npoyeccyl. METPOHOM, Yachl, Ka4€JIH, My3bIKaJIbHbIE

UHCTPYMEHTBI, ceficmorpad.

Jlemoncmpayuu

1. 3anuce KonedaTeIbHOrO IBUKEHU.

2. HaGmnroieHue He3aBUCUMOCTH I1€PHO/Ia MaJIbIX KoJeOaHU rpy3a Ha HUTU OT aMILIUTY/IbI.

3. UccnenoBanue 3aTyxawolux KoJeOaHUH M 3aBUCUMOCTH IE€pHO/ia CBOOOAHBIX KOJIEOAHUH OT
COIIPOTHBIICHHUSL.

4. VccnenoBanue KkoyieOaHUWM Tpy3a Ha MACCHBHOM TIPY)KHMHE C Ieibl0  (QopMUpOBaHUS
IIpe/ICTaBICHUI 00 UealbHON MOJENIN IPYKMHHOIO MasiTHUKA.

5. 3aKOH COXpaHEHMsI SHEPTUU IpU KoieOaHUsIX rpy3a Ha MpYyKUHE.

6. HccnenoBanne BBIHYKICHHBIX KOJICOAHUI.

7. HabGmonenue pe3oHaHca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKmMuUKym

1. Ismepenue neprojia CBOOOAHBIX KOJICOAHNH HUTSHOTO U MPYXKHHHOTO MasTHUKOB.

2. MI3yueHue 3aKOHOB JBIKEHU Tella B X0/1€ KOJIeOaHUI Ha yIpyroMm IojiBece.

3. M3yueHue ABMIKEHHSI HUTSHOI'O MasiTHUKA.

4. ITpeoOpa3oBaHue 3HEPTHH B IPYKUHHOM MasiTHUKE.

5. UccnenoBanue yObIBaHUS aMIUIMTY bl 3aTyXalOMIUX KOJIeOaHUM.

6. HccnenoBanne BBIHYKICHHBIX KOJICOAHUH.

Tema 2. DuaexkrpomarHuTHble KoseOanus. KoneOGartenbHblii  KoHTYp.  CBOOOAHBIE

AJIEKTPOMarHuTHbIE KoseOaHus B U1eaIbHOM KoseOaTenbHOM KoHType. @opmyna Tomcona. Csi3b

aMIUTUTY/bI 3apsjia KOHJIEHCATopa ¢ aMIUIUTYAON CHIIBI TOKa B Koje0aTeIbHOM KOHType. 3aKOH

COXPAHEHHUS SHEPruu B HUJICATBHOM KOJIEOATEIbHOM KOHTYpe. 3aTyXarolue 3JeKTPOMarHUTHbHIE

KonebaHus. BbIHY)XJIEHHbIE >JE€KTpOMarHUTHble KojeOaHus. IlepemMeHHBI TOK. MOIIHOCTB

IIEPEMEHHOTO TOKa. AMIUIMTYAHOE M JIEHCTBYIOIIEE 3HAYEHHWE CHJIBI TOKA M HAINPSDKEHUS NPU

pa3nuuHoi (hopMe 3aBUCUMOCTHU NEPEMEHHOIO TOKa OT BpeMeHH. CUHYCOUIATbHBIN epeMEHHBIN

TOK. Pe3ucrop, KoHIeHCaTOp M KaTylllKa HHAYKTUBHOCTH B LIENIM CUHYCOUJAJIIBHOTO NIEPEMEHHOTO

Toka. Pe3onanc TokoB. Pe3onanc HampspkeHuid. MpeanvHbiii Tpancdopmatop. IIpoumsBoactso,

nepefaya M MOTpeOJIeHUE 3IeKTPUUYECKON >HEepruu. DKOJOTHYECKHUE PUCKU IMPH NPOU3BOICTBE

ANEKTPOIHEPIUH. Kynbrypa MCIIOJIb30BaHUs AEKTPOIHEPTUU B
IIOBCEIHEBHOMN YKU3HU. Texnuueckue ycmpoucmea U MEXHOIO2UYECKUe NpOYeccy:
NEKTPUYECKUI 3BOHOK, TEHEPATOp NIEPEMEHHOTI0 TOKA, JIMHUHU 3JIEKTponepeaay.
Jlemoncmpayuu

1. CBoOopHbIe 3EKTPOMAarHUTHBIE KOJIEOaHMUS.

2. 3aBHCHMOCTb YaCTOThI CBOOOIHBIX KOJEOaHUH OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.
3. OcumuiorpamMMbl 3JI€KTPOMAarHUTHBIX KOJIEOaHHH.

4. Teneparop He3aTyXalOLIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUI.

5. Mogenb 351eKTpOMarHuTHOTO reHepaTopa.

6. BrHYXIEHHBIE CHHYCOHITbHBIC KOJICOaHHS.

7. Pesuctop, KaTynika MHAYKTUBHOCTH U KOHJEHCATOP B LIENU MEPEMEHHOTO TOKa.



8. Pe3onanc mnpu mnocienoBaTeNIbHOM COEIMHEHUU PE3UCTOpa, KAaTYIIKU HMHIYKTUBHOCTU H
KOHJIEHCATopa.

9. YcTpolcTBO W MPUHIUI ACUCTBUS TpaHCchopMarTopa.

10. Mojiens THHUH JICKTPOIEpe1ayun.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomel, npakmuxym 1.

Nzyuenue tpancdopmaropa.

2. UccnenoBaHnue MEpPeMEHHOTO TOKa dYepe3 IOCIeI0OBAaTeIbHO COCAUHEHHBIE KOHICHCATOP,
KaTyLIKY U pE3UCTOp.

3. HabmroieHue 31eKTpOMarHuTHOTO PE30HAaHCa.

4. UccnenoBanue pabOThl HICTOYHUKOB CBETA B IIETIH EPEMEHHOTO TOKA.

Tema 3. Mexanu4eckue W 3JIEKTPOMArHUTHbIC BOJIHbI. MexaHUYeCKUE BOJIHBI, YCIOBHS HUX

pacnpoctpaHenus. [lonepeunsle U npoaosiabHbIE BOIHBL. [leproa, CKOpOCTh pacnpoCTpaHEHUus U

JuinHa BOJHBI. CBOMCTBA MEXaHMYECKHUX BOJIH: OTpPaXCHHE, MpPeoMIICHUE, MHTeppEpeHLus U

mudpakius. 3Byk. CkopocTh 3ByKa. I’ poMkocTh 3Byka. Bricota ToHa. TemOp 3Byka. lllymoBoe

3arpsi3HEHUE  OKPYXKAIIeW cpelapl. OJNEKTPOMArHUTHBIE BOJHBL.  YCIOBUSA — MU3JIy4YEHUS

JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas opueHTtanus BeKTopoB E, B, v B 371€KTpOMarauTHON BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPakKeHUE, MPeIOMIICHUE, ONsIpu3alus, HHTepdepeHIus u

mudpakmus. [lkana 3MeKTpoOMarHuTHEIX BOJIH. [IpMeHeHUE 3JIEKTPOMArHUTHBIX BOJH B TEXHHUKE

1 ObITy. [IpUHIIUTIBI PaIUOCBSI3H U TeICBUACHMS. Pagronokamus. DIeKTpOMarHUTHOE 3arpsi3HCHUE

OKpYyJKarolen cpeasl. HxkeHep 1o paaro3aeKTPpOHMKE.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue: My3blKallbHble UHCTPYMEHTHI, pajaap,

paauonpuéMHUK, TelleBU30p, aHTeHHa, TenedoH, CBU-meub, ynpTpa3ByKoBas OUArHOCTHKA B

TEXHUKE ¥ MEIUIINHE.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE TONIEPEYHBIX U TIPOJIOJILHBIX BOJIH.

Konebmronieecs Te10 Kak MICTOYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habmoienne oTpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny u AUPpakiini MEXaHUIeCKUX BOJH.

AKyCTHYECKUI PE30HAHC.

CaoiicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/I0M M 4aCTOTOM KOJIeOaHUH.

©oNoO O REWDdDPE

HccnenoBanue CBOMCTB 3JE€KTPOMAarHUTHBIX BOJIH: OTpa)K€HHUE, MPEIOMIICHHE, MOSpU3alns,
nudpakius, tHTepepeHIusl.

10. O6napyxeHnne nH}ppaKpacHOro U YIbTPa(hHUOIECTOBOTO H3ITyUSHHA.

YuyeHHYeCKHUii IKCTIEPUMEHT, J1a0opaToOpHble padoThl, IPAKTHKYM 1.

N3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

2. U3y4yenue pacnpocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. OnTuka. [IpsmonuHeliHOE paclpocTpaHEHHE CBETa B OJHOpOAHOM cpene. JIyd cera.
Todeunslii MCTOYHUK cBeTa. OTpakeHHWe CBeTa. 3aKOHbI OTpakeHus cBera. [locTpoenue
n3o0paxkeHnit B 1uIockoM 3epkaine. Cdepuueckue 3epkana. llpenomiienne cBera. 3aKOHBI
MpesoMiieHus: cBeTa. AOCOMIOTHBIA MOKa3aTelb mperaoMieHus. OTHOCUTENbHBIN IOKa3aTelb
npenomiieHus. [IOCTOSHCTBO 4acTOTBI CBETa M COOTHOIIEHWE JUIMH BOJIH IIPU IEPEX0Je
MOHOXPOMAaTHYECKOI'0 CBETA Yepe3 rpaHuIly pasjesa AByX ONTHUYECKHUX cpea. X0/ Iydell B mpu3Me.
Hucnepcust cBeta. CioxHbIM coctaB Oemoro cera. L[Ber. IlomHOe BHyTpeHHEE OTpaKeHHE.
[IpenenbHbI yroa MoJHOTO BHYTPEHHEro orpaxkeHus. CoOuparolye U paccerBaroIIue JUH3BL



Tonkas muH3a. @OKYCHOE PACCTOSTHUE U ONITUYECKAsl CUJIa TOHKOM JTMH3BI. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUS TOHKOH cdepuyeckoi JHMH3BI OT €€ TeOMETPUHM M OTHOCHTEIBHOTO II0Ka3aTelis
npenomieHus. DopMyna TOHKON JTUH3BI. Y BEIUYEHUE, JaBAEMOE JIMH30M. XO0/1 JTy4a, MPOIIECAIIEro
JIMH3Y TOJI POU3BOJIBHBIM YTJIOM K €€ IJIaBHOM onTrueckoit ocu. [loctpoenune n3o0pakeHui TOuku
U OTpe3Ka MpsIMOM B COOMPAIONINX W PACCEMBAIOIIMX JIMH3aX M HMX cucreMax. OnTHueckue
npubopsl. Pazpemaromas cnoco6HocTs. ['1a3 kak onTudeckas cucrema. [Ipenensl mpuMEeHUMOCTH
reoMeTpuueckoil onTuku. BoiaHoBas onrtuka. MHTepdepenmus cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOJEHUS MaKCUMYMOB U MUHUMYMOB B HMHTEPGEPEHLMOHHOW KapTHHE OT ABYX
KOT€PEHTHBIX HMCTOYHUKOB. I[IpuMepbl kimaccuueckux HHTEp(EpeHUMOHHBIX cxeM. [ludpakuums
cBeta. Judpakunonnas pemérka. YcioBue HaONIOACHUS TJIaBHBIX MAaKCHMYMOB INpHU TaJeHUU
MOHOXPOMaTHYECKOro cBeTa Ha qudpakuoHHy0 pemérky. [lonspusanus ceeta.

Texnuueckue ycmpoiicmea u mexHoao2udecKue npoyeccvl. O4KH, JIymna, IepucKkor, ¢oroamnmapar,
MHUKpPOCKOII, TPOEKIMOHHBIA  amnmapar, MpPOCBETICHUE OINTHUKH, BOJOKOHHAas  OITHKA,
nudpaKIMOHHAs PEeIETKA.

Jlemoncmpayuu

3aKOHbI OTPa’KEHUS CBETA.

HccnenoBanue npeioMiaeHus CBETA.

Habntoienne noaHoro BHyTpEeHHEro oTpakeHus. Mojienb CcBeToBo1a.

HccnepoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAILIEIbHYIO TUIACTUHY U TPU3MY.
HccnenoBanue cBONCTB N300paXeHU B IMH3AX.

Mopenn MEKpOCKOIA, TEIECKOIIA.

HaGimronenne naTepdepeHIim cBeTa.

HaOmroneHne [BETOB TOHKUX IUIEHOK.

©ooNOOAEWDdE

Hab6mronenue qudpakiuum cBerta.

=
o

. N3yuenne qudpakiimoHHON PEeIETKH.

-
-

. Habmoienue nudpakiimoHHOro criekTpa.

[EY
N

. HaGmronenue qucnepcuu ceera.

[EY
w

. Habmonenue nonsipusanuu cBera.

14. IlpumeHeHue NONSIPOUIOB AJISl U3YUYEHUS MEXaHUUECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomut, npakmuxym 1.

N3mepenne nokazaresns NpeoMIIEHUs CTEKJIA.

UccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHS OT BEIIECTBA (Ha MPUMEPE KUIKUX JINH3).
N3mepenne poKyCcHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tonyuyenne n300paxeHHs B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3HI.

[Tonydenue n300pakeHHs B CUCTEME U3 IBYX JTUH3.

3

4

5

6. KoHcTpynpoBaHHe TEIECKOMMUYECKUX CUCTEM.

7. Habmonenue nudpaxiuy, HHTEpPEpeHIINN U MOJIIPU3aIUU CBETA.

8. U3zydenue moysipu3amnuy CBeTa, OTPAXEHHOTO OT MMOBEPXHOCTH AUAICKTPHKA.
9. Uzydenue nHTEp(DHEPEHIINH JIA3EPHOTO U3ITyUCHUS HA IBYX IIEIISX.

10. HaGnroieHue quctiepcu.

11. HabGmroenue u uccieqoBanre JupakIMOHHOTO CIIEKTPa.

12. i3mepenue JUIMHBI CBETOBOM BOJIHBI.

13. ITony4yeHnue criekTpa U3IydeHHs CBETOAMOAA IPU NOMOIIH AU(PAKIIMOHHON PEIIETKY.

PA3JIEJ 6. OCHOBBI CITELTUAJIBHOM TEOPUU OTHOCUTEJILHOCTH



['panuubl NpUMEHUMOCTH KJIacCHMYECKOM MexaHuku. [locTymaTel crenuanibHOW  TEOpUHU
otHocuTenbHOCTH. [IpocTpancTBeHHO-BpeMeHHoi nHTepBai. [Ipeobpazosanus Jlopenma. Ycinosue
PUYUHHOCTU. OTHOCUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMe IJIEHHE BPEMEHHU U COKPAILICHUE JITUHBI.
OHeprusi U HMIYJIbC PEIATUBUCTCKOM YacTUlbl. CBA3b MAacChl C HDHEPrued M HUMIYJIbCOM
PENATUBUCTCKON YaCTULIBI. DHEPTHUs MOKOS.

Texnuueckue ycmpoucmea u mexHoa02u4ecKue npoyeccol: CyTHUKOBbIE IPUEMHUKY, YCKOPUTEIU
3apSKEHHBIX YACTHII.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomet, npakmuxkym

1. OnpeneneHne WMIyJabCa W HSHEPIHU PEINATHBHCTCKUX dYacTil (1o ¢ororpadusM TPEeKOB
3apSKEHHBIX YACTHUL] B MArHUTHOM IIOJIE).

PA3JIEJI 7. KBAHTOBA ®U3UKA

Tema 1. Kopnycky/asipHO-BOJIHOBOH AyaJin3M. PaBHOBECHOE TEIUIOBOE U3IyYEHHUE (M3JIy4E€HUE
abcomoTHO 4€pHOro Ttena). 3akoH cmemieHus Buna. ['mmote3a Ilnanka o kBanTax. DOTOHBI.
Oueprus u umnyisc Gorona. Poroaddekt. Onbitel A. I'. Ctosnerosa. 3akonbl GpoTodddexTa.
VYpasaenne DiinmreiiHa s Gotodddekra. «Kpacnas rpanuna» hotorddexra. JlaBnenue ceera (B
YaCTHOCTH, JaBJIEHUE CBeTa Ha aOCOJIIOTHO TMOTJIOMIAIONIYI0 M a0COJIOTHO OTPaXKAIOIIYIO
noBepxHOCTh). OnbiTel [1. H. JleGenera. BomHoBsie cBolicTBa wactuil. Bosnsl ge bpois. [nuna
BOMHBI A€ bpoitngs u  pasmepel  00lacTH  JIOKANU3alMK  JBUKYIICHCS  YaCTHIBL
KopnyckynspuoBonnoBoii nyanusMm. Judpakuus smekTpoHoB Ha Kpuctauiax. Crnenuduka
n3Mepenuit B mukpomupe. CooTHomeHus Heonpeaenénnocrei I'eiizendepra.

Texuuueckue ycmpoticmea U MeXHOIO2UYECKUe NpoYeccobl: CIEKTPOMETP, (OTORIEMEHT,
($hoTOaTUNK, TYHHEIBbHBIA MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOAHO/I.

Jlemoncmpayuu

1. ®oTtorddexT Ha yCTaHOBKE C IMHKOBOW TUTACTHHOM.

2. UccnenoBaHue 3aKOHOB BHEIIHETO GoTodddekra.

3. UccnenoBanue 3aBUCMMOCTH COTIPOTUBIICHUS MOIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

4. CBeToauo.

5. ConneuHas Garapes.

YueHHYeCKHii IKCTIEPUMEHT, J1a0opaTopHble padoThl, IPAKTHKYM 1.

HccnenoBanue poropesucropa.

2. Nsmepenne nmocrossHaOM [1manka Ha ocHOBe uccneaoBanus GoTodrddexra.

3. UccnenoBanne 3aBUCIMOCTH CHITBI TOKA Y€pe3 CBETOMO] OT HANIPSIKEHHSL.

Tema 2. @usuka atoma. OnbITHI 10 UCCIIETOBAaHUIO CTPOEHU aToMa. [ImaneTapHas Moaens aToMa
Pezepdopna. [Toctynarer bopa. U3nyuenue u nornomenne (POTOHOB MIPH MEPEXOIE aTOMa C OJTHOTO
YPOBHSI 3HEpruM Ha napyro. Buael cnextpoB. CHeKTp ypoBHEW HSHEpPruM aromMa BOJOpOJA.
CrionTaHHO€ ¥ BBIHY)KJIEHHOe u3nydeHue cBera. Jlazep. TexHuueckue ycTpoHcTBA U
TEXHOJIOTMYECKHE IMPOLECCHl: CHEKTPAJIbHBI aHanu3 (CHEKTPOCKON), Ja3ep, KBAaHTOBBIN
KOMIIBIOTEP.

Jlemoncmpayuu

1. Mopnens oneita Pesepdopra.

2. HaGmroieHue TMHEWYaThIX CIIEKTPOB.

3. YCTpoiicTBO U AeiicTBHE CUETUYNKA MOHU3UPYIOIINX YaCTHIL.

4. OnpezneneHue ATUHBI BOJIHBI JJA3€PHOTO U3ITyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomoi, npakmuxym 1.

HabmtoneHue nuHeuaToro crnekrpa.



2. HccnenoBaHue CIEKTpa pPa3speXEHHOIO aTOMApPHOTO BOJOPOJAa M HM3MEPEHHE IIOCTOSHHOU

PunGepra.

Tema 3. ®@uszuka aTOMHOIO siApa M JJeMEHTApHbIX 4actul. HykinoHHas Mognens sapa

I'eitzenOepra—INlBanenko. 3apsn sapa. MaccoBoe uucio siiapa. M3orombl. PanmnoakTHBHOCTH.

Anbda-pacnan. ONEKTPOHHBIM U TO3UTPOHHBIM Oera-pacnan. [amma-uznydenue. 3akoH

pagMoOaKTUBHOIO pacnajna. PaguoakTuBHBIE H30TONBI B Ipupone. CBONCTBA HMOHU3HUPYIOLIETO

U3Iy4YeHus. BiusHue paguoakTUBHOCTH HA JKUBBbIE OpraHu3Mbl. EcTecTBeHHBIN (OH H3ITydEeHHUS.

JlozumeTpusi. DHeprus CBSI3W HYKJIOHOB B sipe. Snepubie cuibl. Jledekt macchl sapa. SnepHbie

peakuuu. [lenenue u cuntes aaep. SAnepusie peakropsl. [IpoGieMsl yripaBiiseMoro TepMosIepHOTO

CHUHTE3a. ODKOJIOTMYECKHE ACIEKThl PA3BUTHUS SIIEPHOM SHEPreTUKH. MeToabl perucrpanuu u

UCCIIEIOBaHMs 3JIEMEHTApHbIX yacThll. DyHIaMeHTaIbHbIE B3aUMOACUCTBYA. bapruoHbl, ME30HBI U

nentonsl. [TpencraBnenne o CrangaptHoil Moaenu. KBapk-riatooHHast Mozienb agpoHoB. Pusnka 3a

npeaenamu CtanmapTHoW moxaenu. TémHas Marepus u TéMHas 3Heprus. EnquHcTBO Qusnueckoi

KAapTUHBI MUDA.

Texnuueckue ycmpoucmea u mexHoao2uieckue npoyeccyl: 103UMETp, KaMmepa BuiibcoHa, saepHbIi

peaxkTop, TepMOSIICPHBIN peakTop, aToMHasi 60M0a, MArHUTHO-PE30HAHCHAS TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmuxym 1.

HccnenoBanue TpeKoOB 4acTul] (110 FOTOBBIM (hoTorpadusim).

2. UccnenoBanue paguoakTUBHOIO ()OHA C UCIIOJIb30BAHUEM JI03UMETPA.

3. Nzydenue norionieHus 6eTa-4acTUl] aIIOMAHHEM.

PA3JIEJ 8. OJIEMEHTBI ACTPOHOMUU 11 ACTPODOU3NKIN

Oranel pa3BuTUs acTpoHoMHM. lIpuKiiagHOE M MHUPOBO33PEHYECKOE 3HAYCHHE ACTPOHOMHHU.

[IpruMeHUMOCTb 3aKOHOB (PU3UKH JUIsl OOBSICHEHUS IPUPOIBI KOCMUUECKUX 00BEKTOB.

Metoapl  acTpoHOMHYECKMX — uccieqoBaHuil.  COBpEMEHHbIE  ONTUYECKHUE  TEJIECKOIIbI,

panuoTesneckonsl, BHeaTMochepHas actpoHomMus. Bua 3Bé3aHoro Heba. Co3Be3aus, sipkue 3BE3/bI,

IaHeTsl, ux BuauMoe nBuxkeHue. ConHeunass cucrema. ConHue. CojHeuHass aKTUBHOCTD.

Hcrounuk sHeprun ConHua W 3BE3A. 3BE31bI, MX OCHOBHBIE XapaKTEepUCTUKH. Jlmarpamma

«CIIEKTPANbHBIN KJacC — CBETUMOCTbY». 3BE3[bI TJIABHOM IOCIIEI0BATEIbHOCTH. 3aBUCHUMOCTh

«Macca — CBETUMOCTB)» ISl 3BE3]1 IVIABHOM IOCIEI0BAaTEIbHOCTH. BHYTpeHHEE cTpoeHue 3BE3 L.

CoBpeMeHHbIE MPEJICTaBICHHSI O MPOUCX0XKIeHUU U 3Bomonu CosiHIa U 3BE3N. DTarbl )KU3HU

3B&311. Mneunsiit [yt — Hama ["anaktuka. [Tonoxxenue un neuxkenue Connua B ["anaktuke. Tunsl

rajJlakTuk. PaguoranakTuky v kBazapel. YEpHbIE ABIPHI B IApaxX TAIaKTUK. Beenennas. Pacimmpenue

Bcenennoii. 3akon Xa00ma. Pa3Oeranue ranaktuk. Teopus bonbmioro B3psiBa. PennkrToBoe

uznydeHue. MacmrabHast cTpykrypa BcenenHoil. Meraranaktuka. Hepeménusle mpo0iaembl

ACTPOHOMHH.

Vuenuueckue nabnrooenus:

1. HaGmionenust 3BE3qHOrO Heba HEBOOPYXKEHHBIM TJ1a30M C HMCIIOJIb30BAaHHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH JUISL OIpENeNICHUs] TMOJIOKEHHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11s1 CEeBEPHOTro MOITyLIapus U IPKUE 3BE3IBI.

2. HaGmonienus B teneckon JIyHbl, Ti1aHeT, TYMaHHOCTEH U 3BE3HBIX CKOIIJICHUH.

®OU3HYECKHH IIPAKTUKYM

CrocoOpl  u3MepeHus: (PU3NYECKHX BEJIMYMH C HCIOJIb30BAHHEM AaHAJIOTOBBIX U LHU(POBBIX

U3MEpPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCONIOTHBIE U

OTHOCHUTEJIbHBIE TIOTPEIIHOCTH U3MepeHui pr3nyecknx BenuyuH. OleHKa TpaHUIl HOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX W3MEPEHHUH, HCCIEJOBAaHUN 3aBUCUMOCTEH (PH3WYECKUX BEITUYHH,

MpOBEpKa MPEUIOKEHHBIX TUIOTEe3 (BHIOOP M3 PabOT, OMUCAHHBIX B TEMaTHUECKUX pasjenax



«YUeHUUYECKHI HKCIIEPUMEHT, JabopaTOpHbBIE paboThI, MPaKTUKYM»). [IpaBmia 6e30macHOCTH pH
pabote ¢ 1abopaTOpHEIM 000PYIOBAaHUEM.

OBOBHIAIOHIEE MOBTOPEHHUE. O6o0mieHrne u CHUCTEMAaTHU3alMs COJEPKaHUS Pa3JIeioB
Kypca. «Mexanuka», «MomnekynspHas (u3MKa U TEPMOAMHAMUKAY, «DJIEKTPOJAMHAMUKAY,
«Konebanus u BoJIHB, «OCHOBBI CHEMATIBHON TEOPUH OTHOCUTEIBHOCTHY, «KBaHTOBas pusmKay,
«DJIeMEHThl aCTPOHOMUU U acTpodus3uku». Ponb ¢GU3MKKM M acCTPOHOMUU B 3KOHOMHYECKOH,
TEXHOJIOTUYECKON, COLMAIIbHON M ATHUYECKON cepax NesATENbHOCTH 4YeNOBEKa; POJb U MECTO
GU3MKN M acCTPOHOMHUHM B COBPEMEHHON HAay4yHOW KapTHHE MHpa; 3HAYCHHE OINUCATEIHHOH,
CUCTEMATU3HUPYIOIEH, 0OBSICHUTEIIHBHOU U MPOTHOCTHYECKON (DYHKIMI (HU3UUIECKON TEOPUH; POJIb
¢usnyeckoii Teopuu B (POpPMUPOBAHUM MPEICTABICHHH O (PU3MUECKOW KapTUHE MHpa, MECTO
(bu3nuecKoil KapTUHBI MHUpa B OOIIEM PSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUN
0 MIPUpOJE.

IlnannpyemMble pe3y/ibTaThbl OCBOCHHUSI Y4eOHOI0 mpeaMera
JJUYHOCTHBIE PE3YJIbTATbBI
I'paxxnanckoe BocnuTanue:
— c(OpPMUPOBAHHOCTH T'PAKAAHCKON MO3ULIUN 00YJArOIIETrocs KaKk akKkTUBHOTO U OTBETCTBEHHOTO
YJIeHA POCCHICKOTO OOIIECTRA;
— TMPUHATHE TPAJAUIMOHHBIX OOINEUYETOBEUECKUX TyMAHUCTUYECKUX M JIEMOKPATHUECKUX
IIEHHOCTEH;



TOTOBHOCTH BECTH COBMECTHYIO JCSITEIbHOCTh B MHTEPECAX IPAXKITaHCKOT0 0OIIEeCTBa,
y4acTBOBaTh B CAMOYIIPABIEHUH B ILIKOJIE U AETCKO-IOHOIIECKUX OpraHU3alusiX;
— yMEHHE B3aMO/JICICTBOBATH C COLIUAIbHBIMU HHCTUTYTAMH B COOTBETCTBUHU C UX QYHKIUSAMU U
Ha3Ha4YCHHEM;
— FOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKOM AesaTenbHOCTH. IlaTpuoTHyeckoe
BOCIIUTaHHeE:
— c(hOopMHPOBAHHOCTH POCCUICKOM IpaXKAaHCKOW MACHTUYHOCTH, TATPUOTU3MA,
— LIEHHOCTHOE OTHOILIEHHE K TOCYJIapCTBEHHBIM CHMBOJIaM; JOCTIKEHUSM Poccuu B (usuke u
TEXHHUKE.
JlyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:
— c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHU S,
— CIIOCOOHOCThH OLICHMBATh CUTYAallUI0O U MPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI M ILIEHHOCTH, B TOM 4YHUCJIE B JEATEIbHOCTU YUYEHOIO; —
OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OyAylIEro. JcTeTH4ecKoe BOCIIUTAHUe:
— 3CTETUYECKOE OTHOILIEHHE K MUPY, BKIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢busnueckoil Hayke.
TpyaoBoe BocnuTanue:
— HHTEpEC K pa3auuHbIM chepaM npodecCuOHaIbHON AESITENILHOCTH, B TOM YHCJIE CBS3aHHBIM C
(bu3HKON U TEXHUKOHN, yMEHHUE COBEpILIaTh OCO3HAHHBIN BHIOOP Oynyiieit npodeccuu u
peann30BBIBaTh COOCTBEHHBIE )KU3HEHHBIC IIJIaHBI;
— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO M CcamMOOOpa3oBaHHUIO B 00JacTH (U3WKH Ha
MPOTSKEHUH BCEH KU3HU. IKOJIOrH4ecKoe BOCIIUTaHue:
— c(OpPMUPOBAHHOCTh JKOJOTHYECKON KYJIbTYpbl,  OCO3HaHHUE  IJIOOATBLHOTO
XapakTepa dKOJOTHYECKUX MPOoOIIeM;
— IUITAHUPOBAHUE U OCYILECTBJIEHUE JCHCTBUI B OKPYXKAIOLIECH CpPeAe Ha OCHOBE 3HAHMS LIEJICH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;
— pacUIMpeHue ONIbITa JEATENBHOCTH JKOJIOIMUECKON HAIpPABIEHHOCTH HA OCHOBE MMEIOIIUXCS
3HaHuil Mo pusuke. LleHHOCTH HAYYHOI0 MO3HAHUS:
— ¢(hOpMHUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nuecKoil HayKu;
— OCO3HaHHME LIEHHOCTH HAay4YHOH [eATelIbHOCTH, TOTOBHOCTh B MpOIECCE HU3YUYEHMS] (PU3UKU
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO EATEIbHOCTh HHIMBUYalIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naeamenvnoie ynusepcaivhnule yueonie oeiicmeus bazosvie

Jl02uyecKue oelicmeusn:

— €aMOCTOSITENbHO (OPMYIHUPOBATh U aKTyalIU3MpOBaTh MpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— ONPEAEINAThH 1NN AeATENbHOCTH, 33/1aBaTh NapaAMETPbl U KPUTEPUH UX JOCTUKEHUS,

— BBISIBJISITH 3aKOHOMEPHOCTH U POTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSX;

— pa3pabaThiBaTh MJIAH PEHICHHUS MPOOJIEMBbI C YYETOM aHaIn3a MMEIOIIUXCS MaTepPHAIbHBIX H
HEeMaTepHaIbHBIX PECYPCOB;

— BHOCHUTB KOPPEKTHUBHI B ICSITEIIBHOCTD, OIEHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OLICHUBATh
PHUCKH TIOCTIEACTBUHN ACATEIIBHOCTH;

— KOODAMHHPOBATh U BBINOJHATH pPa0OTy B YCIOBHUSIX PEATbHOT0, BUPTYAIBHOTO W
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;



— pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TpoosieM. ba3zoeswie
uccieoosamenbcKue 0eiucmeun:

— BIIAICTh HAYYHOW TEPMHUHOJIOTUEH, KIIFOUEBBIMY MOHSATUSMHU M METOIaMU (PU3HUECKON HAYKU;
— BIIJIETh HaBBIKAMHU y4EOHO-UCCIIEA0BATEIbCKOM U MPOEKTHOM I€ATEIbHOCTH B 00JIaCTH
(U3HUKH; CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMIOMCKY METOJIOB PEIICHUS 3a/1a4
(bu3MYECKOTO CoZiepKaHusl, IPUMEHEHUIO PA3IMYHBIX METOAOB MMO3HAHUS;

BJIQJICTh BUJAMH JICATEIHHOCTH TI0 TIOJy4YEHUIO HOBOT'O 3HAHHUS, €r0 HHTEPIIPETAINH,
MpeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCJIE P CO3/IaHUU
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

— BBISIBIISITh IPUYMHHO-CIICJICTBEHHBIC CBSI3U U aKTyaJIM3UPOBAThH 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
pellIeHrs, HaXOAUTh apTyMEHTHI JIJIs I0Ka3aTelIbCTBA CBOUX YTBEPKIEHUH, 3a/1aBaTh apaMeTphl U
KPUTEPHUU PEIICHUS;

— aHAM3UPOBATH MOJYUYECHHBIC B XOJIE PEIICHUS 3a/1a4U PE3yJIbTaThl, KPDUTUYECKU OIICHUBATH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

— CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/ladyll B 0Opa30BaTEIbHOU IESTEILHOCTH, B TOM
YHClie IPU U3YYEeHUU (HU3HKHY;

— JIaBaTh OLIEHKY HOBBIM CHUTYAIlUsM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

— YMETbh MEPEHOCUTH 3HAHUS MO (PU3MKE B MPAKTUUECKYIO 001aCTh KU3HEACATEIbHOCTH;

— YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

— BBIJIBUTATh HOBBIE UJICH, NIPEAJIaraTh OPUTHHAIbHBIC TOJXO0bI M PELICHUS; CTABUTH MPOOIEMbI
W 3aJ]a4i, JOMYyCKAIOIINe ajJbTepHATUBHBIC pelieHus. Paboma c ungpopmayueii:

— BJIQJICTh HABBIKAMU ITOJTYICHUS HHPOPMAITUH (PU3HUECKOTO COICPKAHUS M3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSATEIBHO OCYIIECTBISITH IOUCK, AHAIM3, CUCTEMATH3alUI0 U HHTEPIPETALMIO
nH(OpMAaLIUY PA3IUYHBIX BUIOB U (OPM MPECTABICHUS;

— OIICHUBATh IOCTOBEPHOCTH MH(GOPMAIUY;

— WCIIOJIB30BaTh CPEJICTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEHICHUH
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX M OpPraHU3alMOHHBIX 3a/lad ¢ coOIIoJeHHeM TpeOoBaHUi
SPrOHOMUKH, TEXHUKH O€30MAaCHOCTH, TUTHECHBI, PECYpPCOCOCPEIKEHUS, MPABOBBIX M ITHUYCCKHUX
HOPM, HOpM UH(GOPMAITMOHHON O€30MaCHOCTH;

— CO3/1aBaTh TEKCThI (PU3MUYECKOTO COJIEP’KaHUs B PA3NUYHBIX (opMmaTax ¢ y4éTOM Ha3zHAUCHUS
nHQOpMAIMA W TIEJCBOM ayJWTOPWUH, BHIOWpas ONTUMAIBHYI (OpPMYy TMPEACTABICHUS U
BH3YaJIH3aIiy.

KoMMmyHuKaTHBHBIE YHHBepPcaibHbIe YueOHbIe JeliCTBHUS:

— OCYIIIECTBIIATH OOIICHUE HAa ypoKaX (PH3UKK U BO BHEYPOUHOH JICITEIHHOCTH;

— pacro3HaBaTh MPEAMOCHITKA KOHMIUKTHBIX CUTYAIlHA U CMATYATh KOH(QIHKTHL;

— pa3BEPHYTO U JJOTUYHO M3J1araTh CBOIO TOYKY 3pEHUS C HCIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.
— TMOHUMATh W HCIOJB30BaTh NMPEHMYIECTBA KOMAHIHOW W WHIWBHUIyaTbHOW pabOTBI, —
BBHIOMpATh TEMaTHUKy W METOJAbl COBMECTHBIX JCHCTBHI C y4€TOM OOIIUX WHTEPECOB, U
BO3MOYKHOCTEH KaXJI0TO YJieHa KOJUIEKTHBA;

— IMPUHHUMATB TIEJTH COBMECTHOM JCSITEIbHOCTH, OPTaHU30BBIBATH U KOOPAMHUPOBATH JACHCTBHSI 1O
€€ TOCTM)KEHUIO: COCTABIATh TUTAH JIEHCTBUH, paclpeleNsiTh POJId ¢ YIETOM MHEHUI yYaCTHHUKOB,
00CYXKIaTh pe3yNbTaThl COBMECTHOM paboTHI;

— OIIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJOTO YJaCTHHKA KOMaHBI B OOIIMI pe3ysIbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

— TpeljaraTh HOBBIE MPOEKTHI, OICHUBATh HWJIEH C TO3MIIMKA HOBHU3HBI, OPHUTHHAIBHOCTH,
MPAKTUIECKON 3HAYUMOCTH;



— OCYIIECTBJIATH MO3UTHBHOE CTPATETHUYECKOE MOBEICHUE B PA3IMUHBIX CHTYAILUSX, MPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITH HHUITHATHBHBIM.
Pezynamuenvie ynusepcanvhbvie yueonvie 0eiucmeus
Camoopeanuzayus:
—  CaMOCTOSTEIBHO OCYIIECTBIISATh IO3HABATEIBHYIO JICATEIBHOCTh B O0JIACTH (PH3UKH |
aCTPOHOMMHU, BBISIBIISITH IPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
— CaMOCTOSITENIbHO COCTABJIATH IUTAH PEIICHUS pacUYETHBIX M KAYeCTBEHHBIX 3a/ady, IUIaH
BBIMIOJIHEHUSI MPAKTHYECKOH paboThl ¢ y4ETOM HMMEIONIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U TPEANOYTCHHIA; — J1aBaTh OICHKY HOBBIM CHUTYAIIHSIM;
— pacHMpsATh PaMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUH;
— JleJaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBaTh €ro, Oparh Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;
— OLICHUBATh MPHOOPETCHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MTPOSBICHUIO MIMPOKOH 3PYAUIIUU B 00JIaCTH (PUBHKH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEIbHBIN M KYJIbTYPHBIA YPOBEHb.
Camokoumpob, IMOYUOHANbHBLI UHMEIEKN.:
— JIaBaTh OIICHKY HOBBIM CHUTYalldsM, BHOCHTh KOPPEKTHUBHI B JEATCILHOCTH, OIICHUBATH
COOTBETCTBHE PE3YJIHTATOB LIEISIM;
— BJIaJICTh HABBIKAMU TI03HABATEIILHOW PE(ICKCHH KaK OCO3HAHHs COBEPIIAEMBIX JICHCTBUU U
MBICITUTEIIBHBIX MTPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHMIA, HCITOJIb30BATh TPUEMBI pehICKCHU JIIIs
OIICHKH CHUTYAaIlHH, BEIOOpa BEPHOTO PEIICHUS;
— yMETh OIICHUBATh PUCKH U CBOEBPEMEHHO PUHUMATH PEIICHHS 110 UX CHU)KCHUIO; —
MPUHUMATD €05, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA,;
— MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX MIPH aHATN3E PE3YyIbTATOB JICATCILHOCTH; —
MPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIHOKH.
B mporecce MOCTHIKEHUS JTHYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI CPEIHETO OOIIero
oOpazoBanusi 1Mo ¢uU3MKEe y OOYyJaroUIMXCs COBEPIICHCTBYETCS AMOIIMOHAIBHBIN HMHTEIJIEKT,
MPEIoIararoImuii COpMUPOBAHHOCTH:
— CaMOCO3HaHUS, BKIIOYAIOMIETO CIIOCOOHOCTh IMOHMMATh CBOE AIMOIMOHAIBHOE COCTOSHUE,
BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOMN SMOIIMOHANBHOM c(hephl, ObITh YBEPEHHBIM B cebe; —
CaMOpEryJIUPOBaHHUsI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHIUMATh OTBETCTBEHHOCTD 32 CBOE
MOBEJICHHE, CITOCOOHOCTH aJalTHPOBATHCS K IMOIIMOHAILHBIM H3MEHEHUSM U MTPOSIBIIATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;,
— BHYTpPEHHEH MOTHBAITIH, BKITFOYAIONICH CTPEMIICHUE K JOCTHKCHHIO IEJTH U YCTIEXY, ONITUMHU3M,
WHUIIMATUBHOCTh, YMEHUE IeWCTBOBATh, HCXO/I U3 CBOMX BO3MOKHOCTEI;
— OMIIaTUH, BKIIOYAIONIEH CMOCOOHOCTh TOHHMMATh AMOIMOHAIBHOE COCTOSIHHE JPYTHUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKHUBAHUIO;
— COIMAJIbHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C JIPYTHMHA
JIFOJTEMU, 3a00TUTHCSI, TPOSIBIIATH HHTEPEC M pa3penraTh KOH(IUKTHL.

NNPEAMETHBIE PE3YJIbTATHI

K xonuyy odyuenusn 6 10 knacce npeomemmnuie pe3yibmamaol HA y2iay01eHHOM YPOGHE O0IHCHBL
ompasxicams coOpmMuUpOGAHHOCHb Y 00YUAIOUUXCA YMEHUTL:

— MOHHUMATh POJIb (PU3UKU B SKOHOMUYECKOH, TEXHOIOTUYECKOH, IKOJIOTMYECKON, COLIMAIBHOMN U
ATHUYECKON cdepax AesTeTbHOCTH 4YeJIOBEKa; PoJib U MECTO (U3UKH B COBPEMEHHOW HAay4HOM
KapTMHE MHpa; 3HAUYEHHWE ONMCATENIbHOW, CHUCTEeMaTU3UpYIOllel, OOBSCHUTENbHONH U
MpOrHocTUYecko (YHKIUN (QU3NUECKOW TEeOopUM — MEXaHUKH, MOJEKYJIApHOW (U3UKU U



TEPMOJAMHAMUKH, POJIb (HU3UYECKON TEOpuu B (POPMHUPOBAHWUU TPEACTABICHUA O (HU3UUICCKOM
KapTUHE MHpAa;

— pasnuyaTh YCIOBHS NPUMEHHUMOCTH Mojeliel (PU3MUECKUX Tel M MPOLEeCcCOB (SBICHUN):
WHepLMagbHas cucTtemMa oTcyéra, aOCOMIOTHO TBEPAOE Telo, MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE JIBIKEHUE, CBOOOTHOE TIaIcHHe, a0COIIOTHO yripyras nedopmarusi, abCOIOTHO
yapyroe ¥ aOCOJIOTHO HEYNpPYroe CTOJKHOBEHMS, MOJENTH Ta3a, >KUJIKOCTH M TBEPAOIO
(KpUCTAJNIMYECKOI0) Tella, UICaIbHBIN a3, TOUCYHBIN 3apsi/l, OJJHOPOIHOE JIEKTPUUECKOE T0JIe; —
pa3nuyath ycnoBus (TpaHHIBI, 00JacTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TOHUMATh
BceoOuil xapakrep (pyHAaMEHTaIbHBIX 3aKOHOB U OIPAaHUYEHHOCTh HCIOJB30BAHUS YACTHBIX
3aKOHOB;

— aHaJM3UpOBaTh U OOBACHATH MEXAaHMUYECKHUE MPOLECChl U SBJICHUS, MCIOJIb3YsI OCHOBHBIC
MOJIOKEHUS. U 3aKOHbI MEXaHUKU (OTHOCHTENBHOCTh MEXaHHYECKOTO MABMXKEHUS, (HOPMYIbI
KMHEMAaTUKH PaBHOYCKOPEHHOTO JABIDKEHHs, NpeoOpa3oBaHus [amuies A CKOPOCTH U
nepeMenieHus, 3akoHbl HbIOTOHA, MPUHIMI OTHOCUTEIbHOCTH ['anmuies, 3aKOH BCEMHPHOTO
TATOTCHHUS, 3aKOHBl COXPAaHEHHS HMMITYyJbCa M MEXaHMYECKOW SHEPIUH, CBSI3b PAOOTHI CHUJIBI C
W3MEHEHHEM MEXaHWYEeCKOW »HHEepPruM, YCJIOBHS paBHOBECHs TBEPAOTO Tena), MPH ITOM
UCIIOJIb30BaTh MAaTEMaTHUECKOE BBIPAKEHHUE 3aKOHOB, YKa3blBaTh YCJIOBUS INPUMEHUMOCTU
(bu3nUecKrx 3aKOHOB: MpeoOpa3oBaHuil ['anuies, BTOpOro u TpeTbero 3akoHoB HploTOHA, 3aKOHOB
COXPAaHEHUS UMITYJIbCA 1 MEXaHMYeCKON YHEPrhH, 3aKOHa BCEMUPHOT'O TATOTCHUS;

— QaHaJM3UpoOBaTh U  OOBACHATH TEIUIOBBIE IPOLIECCHI M SIBICHHUS, HCIOJbB3YyS OCHOBHBIE
nonoxxeanst MKT 1 3aKOHBI MOJIEKYJIAPHON (DU3UKU U TEPMOJMHAMUKH (CBSI3b IaBICHUS



UJICAJIBHOTO ra3a co CpeAHE KUHETUYECKON SHEPTrUel TeIIOBOr0 IBUKEHNS U KOHIICHTPAaIMEn ero
MOJIEKYJI, CBsI3b TEMIIEPATYPBI BEIIECTBA CO CpPEIHEH KUHETUYECKOM HHEPrHeH TEIIOBOIO
JBUKEHUS €r0 YacTHULl, CBA3b JABJIEHUS MJICAJBHOTO ra3a C KOHLEHTpalued MOJIEKYJI U  €ro
TemmnepaTypoiu, ypaBHeHue MenaeneeBa—KianelipoHna, nepBblil 3aKOH TEPMOJMHAMUKH, 3aKOH
COXPAaHEHHs SHEpPruM B  TEIUIOBBIX IIPOLECCAX); IMPU 3TOM HCIOJIb30BaTh MaTEMaTHUYECKOE
BBIPa)KCHHE 3aKOHOB, YKA3bIBaTh yCIOBUS NPUMEHUMOCTH ypaBHeHUs MeHnaeneeBa—KnanenpoHa;
— QHAJIM3HUPOBATh M OOBSACHATH SJICKTPUYECKUE SIBICHUS, MCIIOJIb3YS OCHOBHBIC IOJIOKEHUS U
3aKOHBI 3JIEKTPOJMHAMHUKHK (3aKOH COXpaHEHMsI SJIEKTPUYECKOro 3apsja, 3akoH KyroHa,
MOTEHLMAJIBHOCTh 3JIEKTPOCTATUYECKOIO IOJIS, MPUHIUI CYNEPIO3ULUHN 3JIEKTPUUECKUX IOJIEH,
IIPY 3TOM YyKa3blBas YCJIOBHMS NPUMEHHMOCTH 3akoHa KylioHa; a Takyke NMpakTUYECKH Ba)KHBIE
COOTHOLIEHMS: 3aKOHbl OMa /s ydJacTKa LeNH U AJI1 3aMKHYTOW AJIEKTPUYECKOM LIENH, 3aKOH
Jxoyns—IJlenma, npasmia Kupxroda, 3axousr @apajges 1Uist SJICKTPOIH3a);

— OMKCHIBATh (PU3NYECKHUE MTPOLIECCHI U SIBICHUS, UCTIOIb3YsI BEIMUUHBI: TIEpEeMEIIeHHUEe, CKOPOCTb,
YCKOpEHHUE, UMIYJIbC TEla U CHUCTEMBbI TeJ, CHJIa, MOMEHT CHJIbI, JaBJIE€HHE, MOTEHIHUAJIbHAs
SHEpPrusi, KHHETUYeCcKasi SHEPrus, MeXaHu4eckasi dHeprus, padboTa CHIIbI; HEHTPOCTPEMHUTEIbHOE
YCKOPEHHE, CUJIA TSKECTH, CUJIa YIPYTOCTH, CUJIa TPEHUS, MOIIHOCTh, SHEPrUsl B3aUMOICUCTBUS
Tena ¢ 3emi€i BOMM3HM €€ MOBEPXHOCTH, PHEPTUS YIPYToil nedopMavy MpyKUHBI, KOJMYECTBO
TEIUIOTHI, a0CONOTHAs TeMIleparypa Tena, padoTa B TEPMOJUMHAMHKE, BHYTPEHHSS SHEprus
UJ€aJIbHOTO OJIHOATOMHOIO rasa, paboTa HaeaJbHOro ra3a, OTHOCUTENbHAs BJIAXXHOCTh BO3/yXa,
KII/l uneanpbHOro TEMIOBOTO JBUTATENs; FIEKTPUUECKOE MOJIe, HAPSHKEHHOCTD 3JEKTPUYECKOTO
1oJIs, HANpsKEHHOCTh IO TOYEHHOIO 3apsijia WIM 3apsHKEHHOro Iapa B BakyyMe U B
JTUAJIEKTPUKE, TOTEHIMAI 3JIEKTPOCTATUYECKOTO MOJIsA, PAa3HOCTh MOTEHLIUAIIOB, 3JIEKTPOABUKYIIAS
cuJia, CUJla TOKa, HalpsHKeHHE, MOITHOCTh TOKa,

JJIEKTPUYECKass €EMKOCTb IUIOCKOTO  KOHJEHCAaTOpa, CONPOTUBICHHE YYacTKa LENH C
MOCJIEI0BATEIbHBIM U NApAJJICIbHBIM COEUHEHUEM PE3UCTOPOB, SHEPIHUS IEKTPUUECKOrO MOJIs
KOHJIEHCATOPa;

— OOBSACHATh OCOOCHHOCTM NPOTEKaHUs (U3NYECKUX SIBICHUN: MEXaHMYECKOE JIBHIKEHUE,
TEIUIOBOE [JBM)KEHHE YacTHIl BEILECTBa, TEIJIOBOE pPAaBHOBECHE, OpPOYHOBCKOE JBMIKEHHE,
g ¢ysus, ucapeHne, KUIeHne U KOHAeHcalus, MIaBJIeHNe U KpUCTAIIN3alusl, HAPaBIEeHHOCTh
TEIUIONEpeiady, DJIEKTpU3alUsa TeJl, DSKBUIOTEHLUUAIBHOCTh IIOBEPXHOCTH  3apsSyKEHHOTO
IIPOBOJIHHKA;

— TPOBOAMUTH HCCIIEJJOBAHUE 3aBUCUMOCTH OJHOM (U3MUECKON BEIWYMHBI OT JpPYrod c
UCTOJIb30BAHUEM MPSMbIX H3MEpPEHH: NpU 3TOM KOHCTPYHUpPOBAaTh YCTAHOBKY, (PUKCHpOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIWYMH B BHUJAE TpapUKOB € Y4ETOM
aOCOJIOTHBIX MOTPEUIHOCTEH H3MEpEeHH, /enaTh BBIBOJBI MO pPe3ysbTaTaM HCCIEIOBaHUS; —
MIPOBOJIUTh KOCBEHHBbIE M3MEpeHHsI (U3NYECKUX BEIWYHMH; MPU 3TOM BBIOMpATh ONTHUMAJIbHBIN
METO/]T U3MEPEHUs, OLIEHUBATH A0COJIIOTHBIE U OTHOCUTENbHBIE OTPEUTHOCTH MPSIMBIX U KOCBEHHBIX
N3MEPEHU;

— TMPOBOJUTH OMBITHl MO MPOBEPKE MPEAJOKEHHOW TUIOTE3bl: IUIAHUPOBATh SKCIIEPUMEHT,
coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJU3UPOBATh MOJYYEHHBIE PE3yJbTaThl U JeNaTh
BBIBOJI O CTaTyce MPEI0KEHHON THITOTE3bI;

— coOirofarh mpasuiia 0€30MacHOrO TpyAa MPH MPOBEIECHUH HCCIEI0BaHUN B paMKax y4eOHOTro
SKCIIEPUMEHTa, MPAaKTHUKyMa M Yy4eOHO-MCCIIEIOBATENbCKOM M MPOEKTHOM JesSTeNIbHOCTH C
MCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPONCTB, U 1JaOOPaTOPHOTo 000pyI0BaHUS;

— peuiath pacy€THbIE 3aJla4M C SIBHO 33JJaHHOW M HESIBHO 3aJaHHOM (PU3MYECKON MOJENbIo: Ha
OCHOBAHMHU aHalIM3a YCJIOBUS OOOCHOBBIBaTH BBIOOp (PHU3MUECKOW MOJenu, OTBevarolei



TpeOOBaHUSAM 3aJ1a4M, IPUMEHITH (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHU U TOCTYJAThl (PU3NUECKUX
TEOPUM MPU UCTIOIB30BAHUM MATEMaTUYECKUX METOJIOB PEIICHUS 3a/lay, MPOBOJIUTH PacuEThl Ha
OCHOBaHUU UMEIOUINXCS JaHHBIX, aHATM3UPOBATH PE3YNbTAThl U KOPPEKTUPOBATH METO/IbI PELICHUS
C Y4€TOM IOJIYYECHHBIX PE3yJIbTaTOB;

— pemaTh KayeCTBEHHbIC 3a/Ja4yd, TpeOylollue NPUMEHEHUs 3HAHUH M3 Pa3HBIX pa3/esioB
IIKOJIBHOTO Kypca (U3MKH, a TakKe UWHTerpaluy 3HaHUW U3 JPYTUX [PEIMETOB
€CTECTBEHHOHAYYHOT'O IMKJIa: BBICTPAUBATh JIOTUYECKYIO IIEMOYKY PACCYKIEHUH C OMoOpoil Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS;

— HCIIOJIb30BAaTh TEOPETHUECKHE 3HAHUSA Ui OOBSCHEHUS OCHOBHBIX MPUHLIUIIOB PabOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMYECKUX MTPOLIECCOB;

— MPUBOAWTH MPUMEPHI BKIIAJa POCCHIUCKUX U 3apPYOCIKHBIX YUEHBIX-(DH3UKOB B PA3BUTHE HAYKH,
B O0BSICHEHHUE MPOLIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

— aHaJTM3UpOBaThb U OICHUBATh IOCIEACTBUS OBITOBOW M MPOU3BOJCTBEHHOW JEATEIHHOCTH
YeIIOBEKa, CBS3aHHOW C (DU3MUYECKUMH IPOIECCaMH, C MO3UIUN IKOJIOTHYECKON 0e30MacHOCTH,
MPEJICTABJICHU O PAIMOHATBLHOM MPUPOJONOIb30BAHUM, a TAKKE PasyMHOM HCHOJIb30BaHUU
JOCTHKCHUM HAYKH M TEXHOJIOTHH IS JAJIBHEHIIEr0 Pa3BUTHS YEIIOBEYECKOro OOIIecTBa; —
MPUMEHSTh pa3JIMYHble CIOCOObl paboTel ¢ uHpOpManuend (GU3NUECKOTO COAEpKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHI: MTpPU O5TOM HCHOJIb30BaTh
COBpEMEHHbIE HMH(OPMAIOHHBIE TEXHOJOTUU MJIsi IOUCKA, NepepabOoTKW W MPEAbsABICHUS
y4eOHOW ¥ HAy4YyHO-TIONMYJSpPHOW HH(OpMALMM, CTPYKTYPUPOBAaHUS W HUHTEpIpETaluu
nH(OPMALIAHY, TIOTYICHHON U3 PA3IMYHBIX HICTOYHUKOB; KPUTUYCCKU aHATTU3UPOBATH MTOJTYyIaEMYIO
nH(OPMALIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaKk HAa OCHOBE MMEIOIIMXCS 3HAHWM, TaKk U Ha
OCHOBE aHaJlM3a UCTOYHUKA WH(OPMALINY;

— MPOSBIATH OPraHU3alMOHHBIC U [103HABATEIbHBIE YMEHHUS CaMOCTOSTEIbHOIO MPUOOPETEHUS
HOBBIX 3HAHUUA B MPOIECCE BBIMOIHEHUS MPOCKTHBIX U Yy4eOHO-HCCIEeIOBATENbCKUX padoT;
paboTaTh B IpyMIie ¢ UCTIOTHEHUEM PA3JIMYHBIX COI[UANIbHBIX POJIEH, MNIAHUPOBATh padOTy rPyIIIbI,
pallMOHANBHO PACTIPENEIATh AEATEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLIEHUBATH
BKJIJ] KQXI0TO M3 YYACTHUKOB TPYIIIBI B PEIICHNE pacCMaTpUBAeMON TTPOOIIEMBI;

— MpPOSIBJIATh MOTHBALMIO K Oyayuied npoecCHOHATBbHOW NEATENbHOCTH MO CHEIHATbHOCTSIM
(bUBUKO-TEXHUUECKOTO MPODUIIS.

K xonuy odyuenusn ¢ 11 knacce npeomemmnule pe3yibmamaol Ha y2iay01eHHOM YPOGHE O0IIHCHBL
ompaxccams cqlOpMUPOBAHHOCHLL Y 00YUAIOUUXCA YMEHUTL:

— NOHMMATh pPoJib GU3UKH B HKOHOMUYECKOM, TEXHOJOTWYECKOM, COLMAIBbHON U 3TUYECKOU
cdepax AesITeNbHOCTU YEeJIOBEKa; POJib U MecTO (DU3UKU B COBPEMEHHOW Hay4yHOU KapTHUHE MUDA,
POJIb ACTPOHOMUU B MPAKTUYECKON IE€ATEIBHOCTH YEJIOBEKA U J1ajbHEHNIIEM HayYHO-TEXHUYECKOM
Pa3BUTUU; 3HAYCHHE OMUCATENHHOM, CHCTEMATU3UPYIOIIEeH, 00BICHUTEIBHON U MPOTHOCTUYECKON
byHKIUN pU3NYEeCKON TeopUun — 3IIEKTPOJMHAMUKHU, CIIENHUaIbHOW TEOPUH OTHOCUTEIBHOCTH,
KBaHTOBOH (hM3HKU; poib (hU3HUECKON Teopuu B (OPMUPOBAHUU MPEACTABICHUHN 0 (U3HUECKOM
KapTUHE MHUpa, MECTO (PU3NUECKOW KapTHHBI MHpa B O0OmMEM psSay COBPEMEHHBIX
€CTECTBEHHOHAYUHbIX MPEJCTABIECHUN O PUPOJIE;

— pa3nuyaTh YCJIOBHS MPUMEHHMOCTH Mojeleld (U3MYEeCKUX Tel U TPOIECCOB (SBICHHI):
OJIHOPOJHOE JJIEKTPUYECKOE U OJHOPOJAHOE MArHUTHOE TIOJsl, TapMOHHUYECKHE KoJeOaHus,
MaTeMaTUYeCKUI MasTHUK, UJ1€aJIbHbIN PY>KUHHBINA MAsITHUK, TAPMOHUYECKUE BOJIHBI, UCAIbHBIN
KoJeOaTeNbHBI KOHTYp, TOHKAsl JTUH3a; MOJENel aToMa, aTOMHOTO spa U KBAaHTOBOW MOJAETHU
CBETA;



— paznmuuath yclIoBUs (TpaHUIIBI, 00JIACTH) NMPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB, MOHUMATh
BceoOmmit xapakrep (GpyHIaAMEHTaIbHBIX 3aKOHOB U OTPAaHUYCHHOCTH WCIOJB30BAHUS YACTHBIX
3aKOHOB;

— aHAJIM3UPOBATH U OOBSACHATH DJIEKTPOMArHUTHBIC MPOILIECCHl U SBJICHUS, UCIIOJIb3Ysl OCHOBHBIC
MOJIOKEHUS M 3aKOHBI JJIEKTPOJUHAMUKH M CHEIUAIbHOM TEOPUU OTHOCHUTEIBHOCTH (3aKOH
COXpaHEHHUs D3JIEKTPUUYECKOTO 3apsiaa, cuia Ammepa, cuia JlopeHa, 3aK0H 3JIE€KTPOMarHUTHON
UHAYKIMU, TpaBwio Jlenma, cBsizb D/C caMOMHAYKIHUHM B 3JEMEHTE SJECKTPUYECKOW LEMU CO
CKOPOCTbIO HM3MEHEHHUsI CHJIbl TOKA; TMOCTYJIAThl CIHEHUATbHON TEOPUU OTHOCHUTEIIBHOCTU
OHHIITENHA);

— aHAM3HPOBATh M OOBSICHATH KBAHTOBBIC TPOIECCHI U SIBICHUS, HCIONB3YS MOJIOKCHUS
KBaHTOBOW (u3uku (ypaBHeHHe DifHmTenHa 11 QoTodddexra, nepBblii U BTOPOH MOCTYIATHI
bopa, npunnumn cootHomenus HeonpeaenéHHoctel [ eiizendepra, 3aKOHbI COXpaHEHUS 3aPSA0BOTO
Y MacCOBOT'O YHCEJ U SHEPTUU B SACPHBIX PEAKIMSIX, 3aKOH PaJO0aKTUBHOIO paciaja);

— ONMCHIBaTh (DU3MUECKHUE MPOLECChl M SIBICHUSA, HUCIOIb3ysl BEIWYUHBL: HAMPSHKEHHOCTD
ANEKTPUYECKOTO TMOJIsI, MOTEHUHANT JJIEKTPOCTATUYECKOTO TMOJs, PAa3HOCTh MOTEHLHUANOB,
ANEKTPOABIIKYINAS CWJIA, WHAYKIHMS MAarHUTHOTO TIOJIsI, MAarHWUTHBIA TIOTOK, CWia Amrmepa,
WHIYKTUBHOCTb, SJIEKTPOABUKYIIAsl CHUjIa CAMOMHAYKIIMHU, SHEPTUS MATHUTHOTO MOJIsl POBOJHUKA
C TOKOM, PEISITUBUCTCKUI UMITYJIbC, TIOJTHASI DHEPTHS, SHEPTUS TTOKOS

CBOOOIHOM YaCTHIIBI, YHEPTHS U UMITYJILC (POTOHA, MACCOBOE YHCIIO U 3apsiy spa, SHEPTUS CBSI3U
Aanpa,

— OOBSICHITh OCOOCHHOCTH MPOTEKAHWS (PU3NUYCCKUX SIBICHUN: SJICKTPOMArHUTHAS WHIYKIIHS,
CaMOWHIYKITUS, PE30HAHC, MHTepHEPSHIIMS BOJTH, AUQPPAKIUS, TUCTICPCHs, TOJHOE BHYTPEHHEES
orpaxxeHue, ¢otodnekrpuueckuii ddpdext (dorodrddekr), anmpda- um Oera-pacmaabl  AAEp,
raMMau3iydeHue saep; Gusndeckue MPUHIIMIBI CIIEKTPATbHOIO aHAINU3a U paboThI J1a3epa;

— OIpenessITh HalpaBlIeHUEe UHAYKIUA MarHUTHOTO TOJIS MPOBOJIHUKA C TOKOM, CHIIbI AMIiepa u
cunel JIopeHia;

— CTPOUTH U300paKEHHE, CO3/1aBaEMOE INIOCKUM 3€PKaJIOM, TOHKOM JIMH30M, U PACCYUTHIBATH €0
XapaKTePUCTHKH;

— MPUMEHSATh OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKHE TIOHATHS, TEOPUHU U 3aKOHBI JUIsI aHAIIN3a U
O0OBACHEHHUST (PU3UYECKUX TPOIECCOB, MPOUCXOASAMIMX B 3BE3/aX, B 3BE3MHBIX CHUCTEMaX, B
MEXTaIAKTHYECKOM cpefie; MBUKEHUsI HEOECHBIX Tel, DBOJIIOINH 3BE31 1 BeenenHoi;

— TPOBOAMUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIHYMH C HCIIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUI: TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yJIbTaThl IOJYICHHOMN
3aBUCHUMOCTH (PU3MYECKHX BEIUYUH B BUJIE T'paUKOB C Y4ETOM aOCONIOTHBIX MOTPEHTHOCTEH
WU3MEpEeHUH, IeNaTh BHIBOIBI 110 pe3yiibTaTaM UCCIEOBAHMUS;

— MPOBOJUTH KOCBEHHBIC M3MEPEHUS (PU3NICCKUX BEITUYHH; IIPH dTOM BBIOUPATh ONTHMAIBHBIN
METO/]T U3MEPEHUsI, OIICHUBATH A0CONIOTHBIE U OTHOCUTENBHBIE TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPECHU;

— TMPOBOJUTH OIBITHI IO IMPOBEPKE MPEIIOKESHHON THUIOTE3bl: ILIAHHUPOBATh SKCICPUMEHT,
coOupaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY, aHATU3UPOBATh MOJTYYCHHBIE PE3YyJIbTaThl U JENaTh
BBIBOJI O CTaTyce MPEIOKEHHON THITOTE3HI;

— ONHUCHIBATH METO/IBI MOJIYYCHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;

— coOJroAaTh MpaBmiia 6€30MacHOTO TPy/Aa MPHU MPOBEICHUN UCCIIEIOBAHUI B paMKaxX yd4eOHOTO
OKCIIEPUMEHTa, TMPAKTUKyMa M Yy4eOHO-HCCIIEeIOBATENIbCKOM H MPOEKTHON JesATENbHOCTH C
MCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOHUCTB, U Ta00OPaTOPHOTO 000PYIOBaAHUS;



— pemiath pacu€THHIE 3a/1a4d C SIBHO 3aJIaHHOM M HESBHO 33/IaHHOW (DPU3MUYECKOM MOJEIBIO: Ha
OCHOBAHWU aHAJIM3a YCIOBUS BHIOMPATh (PU3MUECKHE MOJCIH, OTBEUAIOIIIe TPEOOBAHUSAM 3a/1a4H,
MPUMEHITh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHM U TOCTyJaThl (U3MYECKUX TEOpUH Ipu
UCIOJIb30BAaHUN MAaTeMaTUYEeCKUX METOJOB PELICHUs 3aJay, MPOBOJAUTH PacuéThl HA OCHOBAHHUU
HMMEIOIINXCS TAHHBIX, aHATU3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATH METO/IbI PEIICHUSI C YUETOM
MOJIyYEHHBIX PE3YJIbTATOB;

— pemath KadeCTBEHHbIE 3aJauM, TPeOYIolIMe NPUMEHEHHs 3HAHUI U3 pa3HbIX pa3JeloB
IIKOJILHOTO Kypca (U3MKH, a TakKe WHTETpaluyd 3HAHUW ©3 JPYTHX MPEIMETOB
€CTECTBEHHOHAYYHOT'O IMKJIa: BBICTPAUBATh JIOTUYECKYIO IIETIOYKY PACCYKIEHUH C OMopoil Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS;

— HCIIOJIb30BaTh TEOPETHYSCKHE 3HAHUSA i OOBSCHEHUS OCHOBHBIX IPUHIIUIIOB PaOOTHI
M3MEPUTENBHBIX TPHOOPOB, TEXHUIECKUX YCTPOUCTB U TEXHOJIIOTUUYECKUX MTPOIIECCOB;

— MPUBOAWTH MPUMEPHI BKIIAJa POCCHIUCKUX U 3apPYOCIKHBIX YUEHBIX-(DH3UKOB B PA3BUTHE HAYKH,
B 00BSICHEHHE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUIA;

— aHaIM3MpOBaTh U OICHMBATHh MOCIEACTBUS OBITOBOW M MPOU3BOIACTBEHHON EATEIBHOCTH
YeIIOBEKa, CBA3aHHOW C (PU3MUYECKUMH IPOIECCaMH, C MO3UIUN IKOJIOTHYECKON 0e30MacHOCTH,
MPEJICTABJICHU O PAIMOHATBLHOM MPUPOJONOIb30BAHUM, a TAK)KE PasyMHOM HCHOJIb30BaHUU
JOCTUKEHUM HAyKM M TEXHOJIOTWH IJIs JalbHEHIIEero pa3BUTHS YEIOBEYECKOro OOIIecTBa; —
MPUMCHSITh PA3JIMYHBIC CIOCOOBI paboThl ¢ mMH(pOpMammend QU3NIECKOro COACPKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHI: TpPU O5TOM HCHOJIb30BaTh
COBpeMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOTHU JUIsl TIOMCKA, MepepabOTKHM U MPEabsSBICHUS
y4eOHOW ¥ HAy4yHO-TIOMYJSpPHOW HH(OpMALMM, CTPYKTYPUPOBAaHUS W HMHTEpIpETaluu
nH(OPMALINHY, TIOTYICHHON U3 PA3IMYHBIX HCTOYHUKOB; KPUTUYCCKU aHATTU3UPOBATH MTOJTYyIaEMYIO
nH(OPMALIMIO U OLIEHUBATh €€ JTOCTOBEPHOCTh KaKk HAa OCHOBE MMEIOIIMXCS 3HAHHWM, TaKk U Ha
OCHOBE aHaJlM3a UCTOYHUKA HH(OPMALINH;

— TIPOSIBJISITh OPTAaHHU3AIMOHHBIE W MO3HABATEIbHBIE YMEHUSI CAMOCTOATEILHOTO MPUOOPETCHUS
HOBBIX 3HAHMW B TIPOIECCE BBIMOIHEHUS MPOCKTHBIX W Yy4eOHO-HCCIEeIOBATENbCKUX padoT;
paboTath B TPYyIIIE C UCTIOTHEHUEM PAa3IMYHBIX COIUATBHBIX POJIEH, INIAHUPOBATH PAbOTY IPYIIIHI,
palMOHANIBHO PACTIPENEIATh AEATEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIECKBATHO OLIEHUBATH
BKJIAJ] KQX/I0TO U3 YYACTHUKOB TPYIIIIHI B PEIICHNE pacCMaTpUBAeMON TPOOIIEMBI;

— TPOSBIATh MOTHBAIMIO K Oyaymield npodecCHOHATBHON NESITEIbHOCTH M0 CHEIUATBHOCTIM
(hUBUKO-TEXHUUECKOTO MPODUIISL.

[TpomexyTouHas aTTecTanus no yaeOHOMY IpeaMeTy MPOBOIUTCS B COOTBETCTBUU ¢ [TonokeHneM
o ¢opmax, MEPUOJAMYHOCTH, TOPSJKE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M IMPOMEKYTOUHON
atrectaruu odydaroniuxcst MbOY COII Ne23

TeMaTnyeckoe NJIAHMPOBAHUE
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1. dusnka — (yHIaMeHTalbHas HayKa o mpupoae. HayuHblil MeTos nmo3HaHus 1
¥ METOJBI UCCIIe0BaHMS (PU3HMUECKUX SIBJICHUI. BBOAHBIN HHCTPYKTAX TIO
TEeXHHKE 0€30MacCHOCTH.

2. JlaGopaTopHas pabota «/3MepeHne CUibl TOKAa U HAMPSDKEHUS B IICTIH 1
MOCTOSIHHOTO TOKAa IIPU MOMOIIHM aHAJOTOBBIX U LHU(POBBIX U3MEPUTETHHBIX
pubopoBy. [IpaBmira 6e30MacHOCTH MU padoTe C Ta0OPATOPHBIM
o0opymoBaHuEM.

3. MonenupoBanue GU3NICCKUX SIBICHUHN U MIPOLIECCOB. 1

4. l'unore3a. duznyueckuii 3aK0H, TPAHUIBI €r0 TPUMEHUMOCTH. Pu3ndeckas 1
Teopusl.

S. Poinb 1 MecTo ¢pu3MKK B JOPMHUPOBAHUHU COBPEMEHHON HAYYHOW KapTHUHBI 1
MUDA, B IPAKTHYECKON ACATEIBHOCTH JIFOJCH.

6. Bxoanast koHTpOJIbHAs padorTa. 1

PA3JEJ 2. MEXAHUKA 35
Kunemaruka 10

7. Mexanunueckoe ABrxeHue. OTHOCUTEIbHOCTh MEXAaHUYECKOTO JIBUKECHUS. 1
Cucrema orcuéra. Paanyc-BekTop MaTepuaabHOM TOUKH, €r0 MPOEKIUU Ha
OCH CHUCTEMBbI KOOPAHHAT.

8. Tpaexropus. [lepemenienne, CKOPOCTh U YCKOPEHUE MAaTEPUAIBHON TOYKH, 1
UX MPOEKIINH HA OCH CUCTEMBI KoopAuHAT. CII0KEeHHE MepeMeIieHui 1
CJIO’KEHUE CKOPOCTEM.

9. PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBUKECHHE.

10. | JIaboparopHas pabota «/3mMepeHne yCKOpEHUs MPH MPSIMOITHMHEHHOM
PaBHOYCKOPEHHOM JBM>KEHUH 110 HAKJIOHHOW TUTOCKOCTH. [IpaBuiia
0e30MacHOCTH MU PaboTe ¢ Ta0OPATOPHBIM 000PYTOBAHUEM.

11. | CBobGoanoe manenue. Y cKopeHre cBOOOJHOTO nafeHus. [IBuxeHne tena, 1
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY.

12. | JIabopatopHas pabota «/3yduenue nBM>KEHHS Tesa, OpOIIEHHOTO 1
ropuzoHTansHO. [IpoBepka runoressl 0 NpsMOi MPONOPLUOHATBHOM
3aBHCUMOCTH MEX/Y JAIBHOCTHIO MOJIETa U HAYAIIbHOW CKOPOCTBIO TEJIay.

[IpaBuna 6e30macHOCTH NP paboTe ¢ T1adopaTOPHBIM 000PYIOBAHUEM.

13. | KpuBonuHeiiHOe NBIKEHUE. [[BHKEHIE MaTepHATbHON TOYKH 110 1
OKPY’KHOCTH. YTJIOBas M JIMHEHas cKkopocTh. [lepuon n yactora
oOpareHusl.

14. | JJaboparopHas pabota «/3ydeHne NBUKEHUS Tella 10 OKPYKHOCTH € 1
MIOCTOSIHHOM 10 MOZyJ 0 CKOpocThIoy. [IpaBuina 6e3omnacHocTH npu padoTe ¢
71a00paTOPHBIM 000PYIOBAaHHEM.

15. | llenTpocTpeMuTensHoe (HOPMAIBHOE), KacaTelbHOE (TaHTCHIIMAIBHOE) 1 1
MOJTHOE YCKOpEHHE MaTepUATbHOW TOUYKH.

16. | KonrponbHas pabora no reme «KuHemaTtukay. 1

JIuHaMuKa 10

17. | Ilepssiii 3axon HetoToHa. MHepianbHble cucteMbl oTcuéra. [IpuHiun 1
oTHocuTeNbHOCTH ["anunes. HennepuuanbHble CHCTEMBI OTCUETA.

18. | Macca tena. Cuna. [lpunnun cyneprno3uiuu cui. Bropoit 3akon Helotona 1
JUI MaTepHaIbHON TOUKH.

19. | Tpernii 3akoH HproTOHA 1J1s1 MaTepHaIbHBIX TOUYEK. 1




20.

3aKkOH BCEMUPHOTO TAroreHus. Cuia TsKecTH. 3aBUCUMOCTb YCKOPEHMS
CBOOOJHOIO MaJIeHUs OT BBICOTHI HaJl TOBEPXHOCTBIO TUIAHETHI U OT
reorpapuueckoi MHUpPOTHI.

21.

JIBrokeHre HeOECHBIX Te M UX CITYTHUKOB. 3akoHbl Kerutepa. IlepBas
KOCMHUYECKasi CKOPOCTb.

22.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBuxyiierocs ¢
YCKOPEHHUEM.

23.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHS CKOJIbKCHUS U CHJIa TPESHUS
nokos1. JlabopatopHas pabora «M3mepenue kodduimenta TpeHUs 1o
BeJIMYMHE yrioBoro ko3¢ dunuenta 3asucumoctu Frp(N)». [IpaBuna
0e30macHOCTH MpHU padoTe ¢ J1abOPaTOPHBIM 0OOPYTOBAHHEM.

24,

Cuna COIMPOTUBJICHUA ITPU ABUXKCHUU TCJIa B )KUJIKOCTHU UJIM rasec, eé
3aBUCUMOCTB OT CKOPOCTHU OTHOCUTCIIBHOI'O JIBUKCHU.

25.

HNasnenue. 'mapocrarnueckoe gaBieHue. Cuna Apxumena.

26.

Kontposnbnas padota no teme «/Iunamukay.

Craruka TBEpPIOro Tejia

217.

AbcomtotHo TBEpAOE Teno. [locTynaTenbHOe U BpalaTeaIbHOE JBUKCHIE
TBEPJIOTO TENA.

T I

28.

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalcHu:. IIneyo cunbl.

[EEN

29.

Crnoxxenue CUJI, ITPHUIIOKCHHBIX K TBépI[OMy TCITY. ]_[eHTp TAXKECCTH TCJIA.

30.

VYcnoBus paBHOBECHUS TBEPIIOTO TeJa. Y CTOWUHUBOE, HEYCTOMYHBOE,
0e3pa3ImyHOe paBHOBECHE.

31.

JIaGoparopHas pabota «lcciaenoBanue ycioBUi paBHOBECHUS TBEPIOTO TeJa,
MMEIOIIIETO OCh BpanieHus». [IpaBuia 6e30macHOCTH 1pu padoTe ¢
1abopaTopHBIM 000PYIOBAHUEM.

3aKkoHbI COXpaHECHUA B MEXaHUKE

10

32.

NMnynbsc MmaTepuaibHOW TOUYKH, CUCTEMBI MATEPUAIbHBIX TOYEK. LIeHTp
MacC CUCTEMBI MaTEPUAIIBHBIX TOUEK. TeopeMa 0 ABMKEHUHU LIEHTpa Macc.

33.

Hmnynbe cuilbl 1 M3MEHEHHE UMITYJIbCa Tela. 3aKOH COXPaHEHUS UMITYJIbCa.
PeaktuHoe nBuxkenue. JlaboparopHas padora «M3mMepeHne umiyibca Teiaa
10 TOpMO3HOMY IyTH». [IpaBuiia 6e3onacHocTy pu padboTte ¢
71a00paTOPHBIM 000PYIOBAaHHEM.

34.

MomeHT uMItysibca MaTepruainbHoN Touky. [IpeacraBieHue o CoxpaHeHUH
MOMEHTA UMITYJIbCA B [IEHTPAJIBHBIX ITOJIAX.

35.

PaGoTa cuiibl Ha MaJloM ¥ Ha KOHEYHOM TiepemerieHunn. [ padguueckoe
MpeCTaBICHUE pabOThI CHITbL. MOIIHOCTB cHitbl. JlabopaTropHas pabota
«Omnpenenenre pabOTHI CUIIBI TPSHHS TIPU JABMKSHUH TeJla 110 HAKIIOHHOM
iockoctuy. [IpaBuia 6€30MacHOCTH IPU PaboTe ¢ JTa00OPATOPHBIM
000pyIOBaHUEM.

36.

Kunernueckas sHeprusi MarepuaibHOi Touku. TeopeMa 00 N3MEHEHU U
KMHETUYECKON SHEPIrUU MaTEPUAIbHON TOYKH.

37.

[ToTeHuManpHbIE M HEMOTEHIMANIBHBIE CUJIbL. [loTeHIIManbHas sSHEprus
yrpyro aedopMupoBaHHON Npyx HUHbI. [loTeHIInanbHas SHeprus Tena B
OJIHOPOJHOM T'PaBUTALMIOHHOM II0JIE.

38.

[ToTrennmanpHas SHEPTHs TeIa B TPAaBUTALIMOHHOM I10JI€ OJJHOPOAHOTO IIapa.
Bropas kocMuueckas ckopocTb. TpeThsi KOCMAYECKAs] CKOPOCTb.




39. | CBs3b pabOTHI HETIOTCHIIUATIBHBIX CHJI C H3MEHEHHEM MEXaHHUECKOM 1
SHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHUYECKOWU SHEPTUH.

40. | YpaBHenue bepHymu aiis uaeanbHOM )KUAKOCTU KaK CIEICTBUE 3aKOHA 1
COXPaHEHUS MEXaHUYECKOM HEepTUn

41. | KontponpHas paboTa «3aKOHBI COXPAaHEHUS! B MEXAHUKEY. 1

PA3JIEJ 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA 49
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOIi TeOpHHU 15

42. | OCHOBHBIE MOJOXKEHUS MOJICKYIIPHO-KHHETHYECKOU Teopun. uddysus. 1
BpoyHoBckoe nBuxkeHHeE.

43. | Moaenu cTpoeHUS Ta30B, )KUIAKOCTEH U TBEPBIX TEI U OOBSICHEHNUE CBONCTB 1
BEIIECTBA HA OCHOBE ATHX MOJIEJICH.

44. | Macca u pa3mepbl Mosiekya 1 atomoB. KonnuectBo Bemectsa. [locrosiHHas 1
ABorajpo.

45. | JIabopatopHas pabota «MccnemoBaHue mporiecca YCTaHOBICHUS TEIIOBOTO 1
paBHOBECHSI IPU TETLIOOOMEHE MEKy ropsiueii U X0I0AHOM Bogoi». [IpaBuia
6e30macHOCTH MpH padboTe ¢ 1abopPaTOPHBIM 00OPYIOBAHUEM.

46. | Temmepatypa u crnocoObl e€ um3mepenus. Illkama Temmepartyp Llenbcus. 1
AOcoitoTHas TeMIiepaTypa.

47. | Monensb uneanpHoro raza B MKT: yacTuiipl raza IBUXKYTCS XaOTHUECKU U HE 1
B3aMMO/ICHCTBYIOT JPYT C APYTOM.

48. | I'a3oBble 3akoHBI. YpaBHeHHEe MeHaeneeBa—Kimaneiipona. 1

49. | U3omnpornecchl B HICATHPHOM Ta3e C MOCTOSHHBIM KOJHYECTBOM BEIISCTBA. 1
I'padmuueckoe npencraBieHNe U30MPOLIECCOB: U30TEPMa, U30X0pa, H300apa.

50. | JIaboparopnas pabota «/3yueHue uzorepmMuueckoro mpoiecca». [IpaBuia 1
6e30macHOCTH MpH paboTe ¢ 1ab0PaTOPHBIM 000PYIOBAHUEM.

51. | JlabopatopHas pabota «M3ydenwe wu300apHOrO mporeccay. IlpaBuia 1
0€30MacHOCTH MpH paboTe ¢ 1ab0PaTOPHBIM 000PYI0BAHUEM.

52. | 3akon JlanbTOHA. 1

53. | CBsi3p MeX/1y IaBICHUEM H CPEIHEH KHHETHUECKOW YHEPTUEH 1
MOCTYIATELHOTO TETIOBOTO IBUKECHHUSI MOJIEKYIT HJIeaIbHOTO Ta3a.

54. | CBs3b MEXIy JaBJICHUEM U CpeIHEeH KHHETHUECKOM dHepruei 1
MOCTYNATEeNbHOTO TETJIOBOTO JBMKCHHSI MOJIEKYJ HJIeaTbHOTO Ta3a.

55. | CBs3b a0CONMIOTHOM TeMnepaTypbl TEPMOANHAMUYECKOW CUCTEMBI CO 1
CpeaHEN KHHETHYECKON AHEPTUEN MTOCTYNATEIbHOIO TEMIOBOTO JBHKEHUS
€€ 4acTull.

56. | KorrpombsHas padora mo reme «OcHOBEI MKT. 1

Tepmoaunamuka. TenoBbie MAIIMHBI 20

57. | TepmonuHamMudeckasi CUCTEMA. 3a/IaHUE BHEIIHUX YCIIOBHM JIJIS 1
TEPMOJIUHAMHYECKON CHCTeMbl. BHEIIHEe U BHYTPCHHHE MTapaMeTPhI.

58. | [lapameTpbl TEPMOIMHAMUYECKOM CUCTEMBI KaK CpEHIE 3HAUCHHUS BEIHUNH, 1
OTHCHIBAIONINX €€ Ha MUKPOCKOTTMYECKOM YPOBHE.

59. | HyneBoe Hayano tepMoanHaMHUKH. CaMOTIPOU3BOIbHAS PeTaKcaus 1
TEPMOJINHAMHYECKOW CHCTEMBI K TETNIOBOMY PABHOBECHIO.

60. | Mogenp uaeanpHOTO raza B TEpMOJAMHAMUKE — CHCTEMa YPaBHEHHI: 1

ypaBHeHue Knanelipona—MeH1eneeBa 1 BbIpaXeHUE JIsl BHYTPEHHEN
JHEPTUH.




61. | YcnoBus mpuMEHUMOCTH MOJICH UCATBHOTO Ta3a. Beipakenue s 1
BHYTpPEHHEH SHEPrHH OJHOATOMHOTI'O H/1€aJIbHOTO rasa.

62. | KBa3zucratuyeckue U HECTaTHUECKHUE MTPOLIECCHI. 1

63. | DnemenTapHas paboTa B TepMoAuHaMUKe. Berumncienue paboTsl 1o rpaduky 1
rnpouecca Ha pV-nuarpaMmme.

64. | DnemeHTapHas paboTa B TepMoArMHaAMUKe. Beruucienue paboTsl 1o rpaduxy 1
mporecca Ha pV-auarpamme.

65. | Temnomnepenaua kak crocod u3MeHeHus BHyTpeHHel snepruu T/] cuctembl 1
6e3 coBepiieHus: padoTsl. KoHBeK1Hs, TEIIIONPOBOJHOCTD, U3TyUCHHUE.

66. | KomnuectBo TemnoTsl. TennoéMkocTs Tena. Y ieiabHas 1 MOJISIpHast 1
TETJI0EMKOCTH BEIIECTBA.

67. | YnaenbHas TemioTa cropaHus TOIIMBA. PacuéT KoaumuecTBa TEMIOTHI IPH 1
TerIonepeaaye.

68. | [lonsaTue 06 anuabaTHOM Mpolecce. 1

69. | IlepBblii 3aK0H TepMoauHAMUKU. BHyTpeHHss sneprus. KonanuectBo 1
TEIUIOTHI U paboTa Kak Mepbl U3MEHEHHS BHYTPEHHEH SHEPTUU
TEPMOJTUHAMUYECKON CUCTEMBI.

70. | IlepBbIii 3ak0H TepMOAMHAMUKU. BHyTpenHss sneprus. Konmngyectso 1
TEIUIOTHI U paboTa Kak Mephl H3MEHEHHS BHYTPCHHEH YHEPTUU
TEPMOJUHAMUYECKON CUCTEMBI.

71. | BTopoii 3aK0H TepMOJUHAMUKY JJIsi PABHOBECHBIX MPOIECCOB. AOGCOMIOTHAS 1
TeMIeparypa.

72. | Bropoii 3aK0OH TepPMOAMHAMUKH JIJIsl HEPABHOBECHBIX MPOIIECCOB. 1
HeoOpaTuMoCTh IPUPOTHBIX TPOIIECCOB.

73. | llpunnuns! aeiictBus ternoBbix MamuH. KITJ[. MakcumanbHoe 3HaUeHHE 1
KITA. Huxn Kapno.

74. | [lpunnune! aevictBus ternobsix MamuH. KIT/. MakcuMansHoe 3HaueHne 1
KIII. [ukn Kapho.

75. | DKonoruueckre acieKThl UCMOIb30BaHUS TEIUIOBBIX ABUTaTeel. TermioBoe 1
3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

76. | KorrponpHas padora mo treme «TepMoaIuHaMITKa. 1

ArperaTHbie COCTOSIHUS BelecTBa. Ma3oBble Mepexoabl 14

77. | Ilapoobpa3oBanue u KoHAeHcalus. Viciapenue u kumnenue. Y neiabHas 1
TeruioTa napoodpazobanus. JlabopaTopHas padora «3yuenue
3aKOHOMEPHOCTEH ucmapeHust KuaKoctein». [IpaBuna 6e3onacHOCTH Hpu
pabote ¢ 1ab0paTOPHBIM 000PYAOBAHHEM.

78. | HachieHHbIC B HeHACKIIEHHBIC TTapbl. KauecTBeHHAs 3aBUCHMOCTh 1
IUIOTHOCTH W JaBJICHUS HACHIIIICHHOTO TIapa OT TEMIIEPATYPhI, HX
HE3aBHCHMOCTh OT 00BhEMa HACKIIIEHHOTO Mapa.

79. | 3aBUCHMOCTH TEMIIEPATYPHI KUTIEHUS OT JABJICHUS B )KHUJIKOCTH. 1

80. | BmaxxHocTh Bo3ryxa. AOCOJIFOTHAS U OTHOCHUTEIIbHAS BIAKHOCTD. 1

JlabopaTtopHas pabota «3mMepeHne abCOMIOTHON BIIAXKHOCTH BO3yXa U
OIIEHKa MacChl MAapoB B mometnieHnny. [IpaBuia 6e3omacHocTy mpu padboTe ¢
J1a00paTOPHBIM 000PYTOBAHUEM.




81. | Tépnoe Teno. Kpucrannuueckue u amopgHbie Terna. AHM30TPOIHs CBOMCTB 1
kpuctauioB. [InaBnenne u kpucTayumsanus. Y JefbHas TeIUI0Ta TUTaBJICHHUS.
CyOmumartusi.

82. | JlabopaTopHas pabota «/3mMepeHne yaeabHON TEIJIOTH TUIaBICHUS JIbIay. 1
[IpaBuna 6e3onacHOCTH Mpu padboTe ¢ JTaboPaTOPHBIM 00OPYAOBAHUEM.

83. | Hedopmanuu tBépHoro tena. Pactsokenue u cxarue. Cnur. Moayns FOHra. 1
[Ipenen ynpyrux nedopmarmii.

84. | JlabopaTtopHas pabota «lccnenoBanue 3aBUCUMOCTH JehOpMaIiiu 1
PE3UHOBOTO 00pa3iia OT MPHIIOKEHHOH K HeMy crutbl». [IpaBuiia
0e30macHOCTH MpHU padoTe ¢ JIabOPaTOPHBIM 0OOPYTOBAHHEM.

85. | TemnoBoe pacmmpeHue XUIKOCTEH 1 TBEPABIX Tel, 00bEMHOE U JTMHEHHOE. 1

86. | AHrapMOHH3M TEIIOBBIX KOJIE€OAHMI YaCTHUIl BEIIECTBA KaK IPUYMHA 1
TEIUIOBOT'O PACHIMPECHHUS Tell (Ha KAYeCTBEHHOM YPOBHE).

87. | IlpeoOpa3oBanue sHEpruu B (ha30BbIX MEpexoiaX. Y PaBHCHHUE TEIUIOBOTO 1
Oananca.

88. | IIpeoOpa3oBanue sHepruu B (a30BbIX Nepexoiax. Y paBHEHHUE TEIIOBOTO 1
Oananca.

89. | [loBepxHocTHOE HaTsDKeHHE. Ko puimeHT moBepXHOCTHOTO HATSIKEHHUSL. 1
JlaboparopHas pabora «3meperne kodhHUIIMEHTa TOBEPXHOCTHOTO
HaTspKeHus». [IpaBuiia 6e3onacHOCTH pU paboTe ¢ 1ab0PaTOPHBIM
o0opyIoBaHUEM.

90. | KanwmnsipHeie siBieHus1. JlaBieHue 1Mo/ MCKPUBICHHOHN MOBEPXHOCTHIO 1
KHUJIKOCTH.

PA3JIEJI 4. QJIEKTPOAUHAMUKA 54
DJleKTpUYecKoe MoJie 24

91. | OmexTpuzamus Ten M e€ MPOSBICHHs. DIEKTpuuecKud 3apsia. JBa Buga 1
ANEKTPUUYECKUX 3aPSIOB.

92. | [IpoBOIHUKH, TUDIIEKTPUKHU U TTOTYIIPOBOTHUKH. 1

93. | DnemeHTapHBIN AEKTPUUYECKHUN 3apsil. 3aKOH COXPAaHEHUs SJIEKTPUUECKOTO 1
3apsja.

94. | BzaumopueiictBue 3apsaoB. Toueunble 3apsbl. 3akoH KyroHa. 1

95. | B3aumoneiictBue 3apsinoB. Toueunsie 3apsasl. 3akoH KyrnoHa. 1

96. | Dnextpuueckoe noiue. Ero neiictBue Ha anekrpudeckue 3apsaabl. [I[poOHbIi 1
3apsi.

97. | Hanmpsik€HHOCTB DIIEKTPUYIECKOTO OIS, JINHUM HanpsHKEHHOCTH 1
AIIEKTPHUYECKOTO TIOJI.

98. | OxHoponHOE HeKTpudeckoe mose. [ToTeHIMaTbHOCTh AIEKTPOCTATUYECKOTO 1
OIS,

99. | Pa3HOCTh IOTEHIIMATIOB M HAIPSDKEHHE. 1

100. | [MoTeHIMaMBEHAS YHEPTHS 3apsJia B AJIEKTPOCTaTHIECKOM ToJre. [ToreHtman 1
AIIEKTPOCTATUIECKOTO TTOJIS.

101. | [ToTeHnmaneHas YHEPTHs 3apsia B dNeKTpocTaTudeckoM moie. [loreniuan 1
JIEKTPOCTATUYECKOTO TOJIS.

102. | CBs3b HaNPSHKEHHOCTH TOJSI ¥ PA3HOCTH MOTEHITHAIIOB IS 1
AIIEKTPOCTATUYIECKOTO MO (KaK OJTHOPOJHOTO, TAaK U HEOJHOPOIHOTO).

103. | IlpuHIMI CYyNepro3UIMH IEKTPUYECKHUX TOJIEH. 1




104. | ITone TouewyHorO 3apsiaa. 1

105. | [Tose paBHOMEPHO 3apsKEHHOU cephl. 1

106. | ITone paBHOMEPHO 3apsKEHHOTO MO 00BEMY mIapa. 1

107. | ITone paBHOMEPHO 3apsKEHHOM 0€CKOHEUHOM TIOCKOCTH. KapTuHbI TMHUMA 1
HaNpsDKEHHOCTH TOJICH M 9KBUIIOTSHIINAIBHBIX TIOBEPXHOCTEH.

108. | IIpoBOAHMKH B JIEKTPOCTATUYECKOM II0JIE. Y CJIOBHUE PAaBHOBECHS 3aps/I0B. 1

109. | AusnekTpukH B 3yeKTpocTaTndeckoM mnose. Konaencarop. DIeKTpoéMKOCTh 1
KOH/IeHCaTopa. DIIEKTPOEMKOCTh TIIOCKOT0 KOHJCHCATOPA.

110. | [TapaynmenpHOE COSTUHEHNE KOHICHCATOPOB. 1

111. | [locnenoBaTenbHOE COEMHEHUE KOHIEHCATOPOB. 1

112. | DHeprus 3apsHKEHHOTO KOHJIEHCATOPA. 1

113. | JIBmxxeHue 3apsHKEHHOM YaCcTUIIBI B OJTHOPOIHOM AJICKTPUYECKOM TOJIE. 1

114. | KonrtponbHas paboTa 1o TeMe «JIeKTPOCTATHKA. 1

IMocTOSTHHBIN JIEKTPUYECKHIT TOK 24

115. | Cuua Toka. [locTOSHHBIN TOK. Y CIIOBUS CYILIECTBOBAHUS [TOCTOSHHOTO 1
AIIEKTPUYECKOTO TOKA.

116. | UcTouHUKH TOKA. 1

117. | Hampsixkenne U u 3/IC E. 1

118. | 3akon Oma jy1st y9acTKa [eTu. 1

119. | JIabopatopHas pabota «lccienoBanue 3aBUCUMOCTH CUJIBI TOKA OT 1
HaIpsDKEHUS IS JTaMITbl HakanuBaHus». [IpaBuia Ge3omacHocTy pu padboTte
¢ 1abopaTopHBIM 000PYIOBAHUEM.

120. | DnekTpuYecKoe CONPOTUBICHUE. 3aBUCUMOCTh COITPOTHBIICHHSI OTHOPOIHOTO 1
MIPOBOJIHUKA OT €T0 JJTUHBI M IO [TOTIEPEYHOTO CeUSHHMS.

121. | JJaboparopHast pabota «3mMepeHne yaeabHOro COPOTHBIEHUS 1
poBOIHUKOBY. [IpaBuia 6e3onacHoOCTH Ipu padboTe ¢ 1abOPaTOPHBIM
o0opynoBaHUEM.

122. | IlocnenoBatensHOE, MApAIIIETFHOE, CMEIIAHHOE COSAMHEHUE POBOIHNKOB. 1

123. | IlocnenoBarenbHOE, MapalIebHOE, CMEIIAHHOE COEMHEHUE TPOBOAHUKOB. 1

124. | JIaboparopHas padota «lccneqoBaHnue CMEIaHHOTO COETUHEHUS
pe3uctopoBy. IIpaBuia 6e3omacHocTy pu padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM.

125. | Pacuér pa3BeTBIEHHBIX MeKTpHUecKux enei. [Ipasuna Kupxroda. 1

126. | Pacuér pa3BeTBIEHHBIX neKkTprueckux nene. [lpasmia Kupxroda. 1

127. | Pacuér pa3BeTBIEHHBIX diekTpudeckux 1eneit. [Ipasmma Kupxroda. 1

128. | Pabota »5eKTpUYecKoro ToKa. 1

129. | 3akon xoyns—IJlenua. 1

130. | MomHOCTH 3JEKTPHUSCKOTO TOKA. TerioBas MOIHOCTb, BBIIEIsAeMas Ha 1
pesucrope.

131. | DAC u BHyTpEeHHEE CONPOTUBICHHE UCTOYHUKA TOKA. 1

132. | Jlaboparopuas padota «M3meperne DJIC u BHYTpEHHETO COPOTHBIICHUS
nucToyHuKa Tokay. [IpaBuna 6e3onacHoctu npu padbote ¢ 1a00paTOpHBIM
000pyI0BaHUEM.

133. | 3akon Oma Juist TOJTHOM (3aMKHYTO# ) SIIEKTPUYECKOM LIETIH. 1

134. | 3akon Oma /151 TOJTHOM (3aMKHYTOM) SJIEKTPUIECKOH IIeTTH.




135.

JlaboparopHas pabota «lccrnenoBanue pa3HOCTH MOTCHIIUATIOB MEXITY
MOJTFOCAMH MCTOYHHKA TOKA OT CHJIBI TOKa B ienwy. [IpaBuia Ge3omacHoCTH
pu paboTe ¢ 1abopaTOPHBIM 000PYI0BAHUEM.

136.

MorHocTh HcTOUHUKA ToKa. JlTaboparopHas padota «lccrienoanue
3aBUCHMOCTH IOJIC3HON MOILHOCTH MCTOYHHKA TOKA OT CHJIBI TOKay.

[IpaBuna 6e3onacHOCTH Mpu padboTe ¢ JTabOPaTOPHBIM 00OPYAOBAHUEM.

137.

Kopotkoe 3ambIkanue.

138.

KOHI[CHC&TOP B IICIIN ITIOCTOSAHHOI'O TOKA.

Toku B pa3jIMYHBIX cpeaax

139.

DnexTpuueckas IpOBOAUMOCTb Pa3INYHbIX BEIECTB. DJIEKTPOHHAs
IIPOBOAMMOCTD TBEPIBIX METAJIIIOB. 3aBUCUMOCTD COIIPOTHUBIICHUS METAIIIIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

R ok -

140.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

141.

[TonynpoBonnuku. CoOCTBEHHAsI U TPUMECHAs TPOBOAUMOCTh
0JIyNpoBOIHUKOB. CBolcTBa p—N - nepexoaa. [lomynpoBogHuKOBbIE
pUOOPBHI.

142.

DNEKTPUUECKUN TOK B JIEKTPOITUTAX. DIEKTPOIUTHICCKAS TUCCOIIHAIIHS.
Onexrponus. 3akonsl Papazes 1 snekTponnsa. JlaboparopHas pabora
«Habmoaenue snextposinzay. [IpaBuia 6e3omacHocTH pu padboTe ¢
1abopaTopHBIM 000PYIOBAHUEM.

143.

9HeKTpI/I‘leCKI/Iﬁ TOK B razax. CaMoCTOSTEILHBIN 1 HECAaMOCTOATEIbHBIN
paspsna. Paznuuneie TUIBI CAMOCTOSATEIILHOTO paspsaaa. Monnus. I[1na3ma.

144,

KontposnbHas pabota 1o teme «IeKTPOIUHAMUKAY.

OU3NUYECKUUN [IPAKTUKYM
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145.

duznyeckuil npaktukym «M3yueHue qBuxeHUs Teaa, OpOLIEHHOIO
ropusoHTanbHOY. [IpaBuina 6e3onacHoCTH Mpu padboTe ¢ 1adbopaTOPHEIM
000pyIOBaHUEM.

146.

dusnueckuil npakTukyM «V3ydueHne HepaBHOMEPHOTO JABMKEHUS C LEIBIO
OIlpeJIeJIeHUs] MTHOBEHHOMU ckopocTu». [IpaBuiia 6e3o0nacHOCTH IpU paboTe ¢
1a00paTOPHBIM 000PYIOBAaHHEM.

147.

®uznyeckuil npaktukyM «CpaBHEHHE PabOTHI CHIIbI YIPYTOCTH C

M3MEHEHHEM KMHETUYeCKOM 3Hepruu tenay. [lpaBuia 6e3omacHOCTH MpH
pabote ¢ 1abopaTOPHBIM 000PYAOBAHHEM.

148.

duznyeckuil npaktukyM «VcciaenoBanue IBUKEHUS OpycKa MO HaKJIOHHON
IJIOCKOCTH C NEPEMEHHBIM KO3 QPuiiueHToM TpeHus». [Ipasuna
0€30MacHOCTH MpH paboTe ¢ 1ab0PaTOPHBIM 000PYIOBAHUEM.

149.

Puznueckuil NpakTUKyM «ONBITHAS POBEPKA 3aKOHA COXPAHEHUS
umnynbcay. [IpaBuna 6e3omacHocTH pu padoTte ¢ 1a00paTOPHBIM
o0opynoBaHUEM.

150.

duznyeckuii mpakTukyM «CpaBHEHHE U3MEHEHUS UMITYJIbCca Teja ¢
HMMITYJTIbCOM CHIIbIY. [IpaBuia 6e3omacHoOCTH npu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM.

151.

Ousznyeckuil npaktukym «lIpeoGpasoBanue sHEPTUU B IPYKUHHOM
MasiTHUKe». [IpaBuia 6e3onacHocTH npu paboTe ¢ 1abopaTOPHBIM
o0opynoBaHUEM.




152. | ®dusnyeckuii mpakTukyM «OnbITHAs IpoBepKa 3akoHa boiinst — MapuorTay. 1
[IpaBuna 6e3onacHOCTH Mpu padboTe ¢ TaboPaTOPHBIM 000PYAOBAHUEM.

153. | ®usnueckwmii npakTukym «OmnbITHaAs MpoBepka 3akoHa [lapisy». [1pasuna 1
0e30macHOCTH MpHU padoTe ¢ JIabOPaTOPHBIM 0OOPYTOBAHHEM.

154. | ®uznueckuii npakTukyM «OInbITHas IPOBEPKA IEPBOT0 3aKOHA 1
TepMmomHamMukmy. [IpaBuna GezomacHocTy pu padboTte ¢ 1abopaTOPHBIM
o0opymoBaHuEM.

155. | ®usnueckwnii nmpakTukym «OnpeneneHue Ko3hOUIMEHTa TOBEPXHOCTHOTO 1
HaTsKeHHs! BoJbD». [IpaBuia 6e3onacHOCTH npu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM.

156. | ®usnyeckuii mpakTUKyM «OmpeneneHne BIAKHOCTH Bo3ayxa». [Ipasuia 1
0€30MacHOCTH IpU paboTe ¢ TabOPaTOPHBIM 000PYJOBAHUEM.

157. | ®usnuecknii mpakTuKyM «M3ydeHne 2JEeKTPUISCKUX TeTel ¢ 1
KoHJZIeHcaTopomy. [IpaBuiia 6e30macHOCTH Mpu padoTe ¢ 1adopaTOpHBIM
00opyIOBaHUEM.

158. | ®uznueckuit npaktukyM «lccnenoBanre pa3sHOCTH MOTEHIIUATIOB MEXTY 1
MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKA B LETTH.

[IpaBuia 6e30macHOCTH NP paboTe ¢ 1adopaTOPHBIM 000PYIOBAHUEM.

159. | ®dusnyeckwuii mpakTukyM «lccnenoBanue 3aBUCUMOCTH TTOJIC3HOM 1
MOIITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKay. [IpaBmia 6e30macHOCTH U
pabote ¢ 1abopaTOpHBIM 000PYTOBAaHUEM.

160. | ®uznueckuit npakTukyM «M3yueHue MEKTPUUECKUX IIeTel O CMEIIaHHBIM 1
COeIMHEHNEM NMPOBOTHUKOBY. [IpaBuiia 6e3omacHoCTH pu paboTte ¢
1abopaTopHBIM 000PYIOBAHUEM.

161. | O6o0mmenue u cucreMaru3anus 3HaHul 1Mo TeMe «Kuaemarnka 1
MaTepuaIbHON TOYKW.

162. | O600meHne U cucTeMaTu3alus 3HaHUH TeMbI «/[nHaMuKka MaTepuaIbHOU 1
TOYKH.

163. | OGo0menune u cucTreMaTH3ays 3HaHUH 1Mo Teme «CTaTuka TBEPIOTO TENay. 1

164. | O6o0mIeHre 1 CUCTeMaTH3aIHsI 3HAHUH 110 TeMe «3aKOHBI COXpPaHEHHS B 1
MEXaHUKE.

165. | O6oOmenne u  cucremMaruzauusa 3HaHuM 1m0  TemMe  «OCHOBBI 1
MOJIEKYJISIPHOKUHETUYECKOU TEOPU

166. | O6o0meHne 1 cucTeMaTH3aIys 3HaHui 1Mo reme «TepMoarHaMuKa. 1
TenmoBble MalIUHBDY.

167. | OGoOuieHre M cUCTeMaTH3alus 3HAHUN MO TeMe «ATperatHble COCTOSHUS 1
BerecTBa. Pa3oBbIC MEPEXOABIY.

168. | O6o0mEeHre 1 cuCTeMaTH3aIHsI 3HAHUH 110 TeMaM «DJIEKTPOJMTHAMUKAY. 1

169. | I'omoBas urorosas padoTa. 1

170. | OGoOmieHwe 1 cucTeMaTH3aIys 3HaHui 3a Kypc 10 kiacca. 1

Hroro 170
Ne Tema Koxa-Bo
4acoB
11 kaace
PA3JIEJI 4. OJIEKTPOAUHAMHUKA 27




MarnutHoe moJie

14

1. Ponb 1 mecTo pu3uku B GopMHUPOBAHUM COBPEMEHHON HAYYHON KapTHUHBI 1
MHpPA, B MPAKTUYECKOHN AEATEIbHOCTH JIIoAeH. BBOIHBIN HHCTPYKTAX MO
TEeXHHKE 0€30MaCHOCTH.

2. Bxopmnast KOHTpOIBHAS padoTa. 1

3. B3aumojeiicTBie MOCTOSHHBIX MAarHUTOB U IIPOBOJIHUKOB C TOKOM. 1

4, MaruutHoe nosie. BekTop MarHuTHOM MHAYKIWH. 1

5. [TpuHIMI CyNIEPIIO3UIIMM MAarHUTHBIX 1OJEH. JIMHUKM MAarHUTHON UHIYKLIHUH. 1

6. MarauTHoe ToJie MPOBOJIHUKA ¢ TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKA U 1
KpYroBOI'O BUTKAQ).

7. JlaboparopHas pabora «lccnenoBanue neiCTBUS MOCTOSHHOTO MarHUTa Ha 1
pamMKy ¢ Tokom». [IpaBuna Ge3zomacHOCTH mpHu paboTe ¢ J1ab0paTOPHBIM
000pyTIOBaHUEM.

8. OmneiT DpcTena. 1

9. Cuna Ammepa, e€ HanpaBJICHUE U MOYJTb. 1

10. | JlaboparopHas pabora «OrmpeneineHNe MAarHUTHOW WHAYKIIMA HAa OCHOBE 1
u3MepeHus cwiasl Amnepa». [lpaBunma Oe3omacHocTH Tpu  pabore C
1a00paTOPHBIM 000PYIOBAaHUEM.

11. | Cuna Jlopenna, e€ HanpaBIeHUE U MOIYJIb. 1

12. | JIBwxkeHue 3apspKEHHOM YacTHIBI B OJHOPOJHOM MarHUTHOM mojie. Pabota 1
cuiibl JIopeHna.

13. | MarnutHoe none B BemecTse. Deppo- MarHeTUky, napa- U JuaMarHeTUKH 1

14. | KonrtposbHas paboTa no TeMe « MarHuTHOE I0JIe».

DJIeKTPOMAarHUTHASI MHAYKIUS 13

15. | SIBneHHe PIEKTPOMArHUTHON HHITYKITUH. 1

16. | JIaboparopHas pabora «MccnenoBaHue SBJICHUS AJIEKTPOMArHUTHOM
uHaykuun». [lpaBuna OezomacHocTH Tpu paboTe ¢ JTaOOPaTOPHBIM
0o0opyoBaHUEM.

17. | IloTox BekTOpa MarHUTHON MHIYKIMH. 1

18. | DAC uHayKnMU. 3aKOH AMEKTPOMArHUTHON MHIYKIMK Dapanes. 1

19. | BuxpeBoe 3neKTpuyecKoe moe. 1

20. | Toku Dyxo. 1

21. | OAC uHAYKIIMY B IPOBOIHUKE, ABUKYIIEMCS MOCTYNATENIBHO B 1
OJIHOPOJHOM MarHUTHOM IIOJIE.

22. | Ipaswuiio Jlenma. 1

23. | UaayktuBHOCTH. Karymika WHIYKTUBHOCTH B LM TIOCTOSTHHOTO TOKA.

24. | SBnenue camomuayknun. IJ1C caMOWHTyKITHH. 1

25. | JIabopatopHas pabora «MccnenoBaHue siBICHUs cCaMOMHIYKIMN». [IpaBuna
0e30MacHOCTH MpH padoTe ¢ TabOPaTOPHBIM 000PYIOBAHUEM.

26. | DHeprusi MarHUTHOTO TTOJISI KATYIIKH ¢ TOKOM. DJIEKTPOMAarHUTHOE TIOJIE. 1

27. | KontpoisbHas paboTa 1mo TeMe «JIeKTPOMarHuTHas WHIYKIIHAS. 1

PA3JIEJI 5. KOJIEBAHUSI 1 BOJIHbBI 60
Mexannuyeckue KojiedGaHus 10
28. | KonmebarenpHas cucrema. CBOOOIHBIC KosleOaHus. ['apMoHnYIecKue 1

KoJIcOaHUS.




29. | Kunemarnyeckoe v JUHAMUYECKOE OIHMCAaHUE. 1

30. | DHepreTuyecKoe ONMMCAHKE: 3aKOH COXPAaHCHUSI MEXaHUUECKOU SHEPTUH. 1

31. | BeIBOJ IMHAMHYECKOTO ONUCAHHSI TApMOHUYECKHUX KOJIEOAHUH U3 UX 1
HHEPTEeTUYECKOT0 U KHHEMATUYECKOTO OMTUCAHUS.

32. | AMmutynaa u asza konedbanuii. CBsi3b aMILTUTY/IbI KOJIEOAHUH HUCXOTHON 1
BEJIMYMHBI C aMIUIUTYAAMHU KOJIOAHUH €€ CKOPOCTH M YCKOPEHHSI.

33. | Ilepuon u wacrora konebanuid. [leproa Manbrx cCBOOOTHBIX KOJICOAHHIA 1
MaTeMaTH4ecKoro MasiTHuKa. [lepnos cBOOOHBIX KOIeOaHUN TTPYKUHHOTO
MasITHUKA.

34. | JlabopaTopHas pabota «/3ydeHue ABUKEHUS HUTSHOTO MAasSTHHUKA. 1
N3mepenue nepuoaa cBOOOIHBIX KojaeOaHUH HUTSHOTO U IPYKUHHOIO
MasTHUKOBY. [IpaBuia 6e3omacHocTH 1pu padore ¢ 1a00paTOPHBIM
000pyTIOBaHUEM.

35. | [TonsaTHe 0 3aTyxaroumx KojaebaHusx. BeIHYKIeHHbIE KOICOaHHUS. 1

36. | Pezonanc. Pesonancuas kpuBas. Biausinue 3aTyxaHust Ha BUJ] pe30HAHCHON 1
KPHUBOH.

37. | ABTOoKOJ€e0OaHus. 1

DJIEKTPOMAarHMTHbIE KoJieOaHus 15

38. | KonebarenbHslil KOHTYp. CBOOOAHBIE TIEKTPOMArHUTHBIE KOJICOaHUS B 1
uiealbHOM K0J1e0aTeIbHOM KOHTYpE.

39. | ®opmymna TomcoHa. 1

40. | Cpsi3p aMIUTATYIBI 3apsi/ia KOHJICHCATOpA C AMILTUTYI0M CHIIBI TOKA B 1
K0JIe0aTeIbHOM KOHTYDE.

41. | 3aKOH COXpaHEHHUS YHEPTUH B UJICATHHOM K0JIe0aTeIbHOM KOHTYpE. 1

42. | 3aKOH COXpaHEHHS PHEPTUU B HICATLHOM KOJICOATEIIEHOM KOHTYE. 1

43. | 3aryxarouye 3JIeKTpoMarHuTHbIE KojieOaHus. BeiHy X 1eHHbIe 1
3JIEKTPOMAarHUTHbIE KOJIEeOaHMs.

44. | IlepeMeHHBIH TOK. MOLTHOCTH IEPEMEHHOTO TOKA. 1

45. | AMIUIMTYIHOE U JeCTBYIOIIeE 3HAaUEHHUE CUIIbl TOKA U HAIIPSDKEHUS IPU 1
pa3nn4yHol popMe 3aBUCUMOCTH NIEPEMEHHOT'0 TOKA OT BPEMEHH.

46. | CuHycouaanbHbII epeMeHHbIN TOK. Pe3ncTop, KOHJeHcaTop U KaTylIKa 1
UHIYKTUBHOCTH B LIEMH CUHYCOUAAIBHOT'O IEPEMEHHOTO TOKa.

47. | CuHycouaanbHbIN nepeMeHHbIN TOK. Pe3ncTop, KoHAeHcaTop U KaTylIKa 1
WHIYKTHBHOCTH B IIEMH CHHYCOUAAILHOTO TIEPEMEHHOTO TOKA.

48. | Pe3onanc TokOB. Pe3oHaHC HanpsKEHUH. 1

49. | UneanwHbiid Tpanchopmarop. [IponsBoacTBo, mepenava u morpediieHne 1
ANEKTPUYECKON SHEPIUH.

50. | JIaboparopnass  pabora  «M3yuenume  TpanchopmaTtopa».  IIpaBumia 1
6€e301acHOCTH IpH paboTe ¢ 1adopaTOpHBIM 000PYTOBAHHUEM.

51. | Dkonoruyeckue puCKH Mpu MPOU3BOJCTBE AEeKTposHeprun. Kynbrypa 1
UCTIOJTB30BaHUS SJICKTPOIHEPTHH B TOBCETHEBHOM KU3HU.

52. | KonrpomnbHas pabora 1o TeMe «JIeKTPOMAarHUTHBIE KOJICOaHUsT».

MexaHu4ecKue U 3J1eKTPOMATHUTHBIC BOJIHbI 10

53. | MexaHunuecKkue BOJHBI, yCIOBUS UX pacnpocTtpaHenus. [lonepeunsie u 1
NIPOJIOJIbHBIC BOJHBL. [Iepro, CKOpOCTh pacipOCTPaHEHUs M JUTMHA BOJTHEI.

54. | CpoiicTBa MEXaHUYECKUX BOJIH: OTPAKEHHE, MPEIIOMIICHHE, HHTEpPEepEHIINs 1

U 1upaKiys.




55. | 3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa. 1
[IlymoBoe 3arpsisHEHUE OKPYKAIOIIEH CPEIbI.

56. | DJIEeKTpOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3IIy4€HHs 3JIEKTPOMAarHUTHBIX BOJIH. 1

57. | B3anMHas opueHTanus BeKTopoB E, B, v B anekTpoMaruuTHoO BOJIHE. 1

58. | CpoiicTBa  SJIEKTPOMArHUTHBIX  BOJIH:  OTPaXEHHE,  IPEJOMIICHHUE, 1
noJsipu3anus, nHTepdepeHus 1 Audpaxus.

59. | CpoiicTBa  SIEKTPOMArHUTHBIX  BOJIH:  OTPaXXEHHE,  IPEJIOMJICHHUE, 1
noJsipu3anus, uaTephepeHus u Audpaxius.

60. | [Ixana 351eKTpOMarHuTHBIX BOJIH. [IppuMeHeHne 31eKTPOMAarHUTHBIX BOJIH B 1
TEXHUKE U OBITY.

61. | [IpuHIUIBI paAMOCBS3U U TeNEBUACHUS. Panunonokamnusi. 1
DJEeKTPOMAarHUTHOE 3arpsi3HEHUE OKpYKarollei cpeasl. HxkeHep 1o
pazno3JIEKTPOHUKE.

62. | KonrponbHas pabora no reme «MexaHn4ecKue U 3JIeKTpOMarHuTHbIE 1
BOJIHBD».

OnTnka 25

63. | [IpsamonnHeitHOe pacipocTpaHeHHe CBeTa B 0JIHOPOIHOM cpeze. JIyu cBera. 1
TodeuyHblit HICTOYHUK CBETA.

64. | OTpaxkeHnue cBera. 3aKOHBI OTpakeHUs cBeta. [locTpoeHne n300paxeHni B 1
iockoM 3epkaiie. Cepudeckne 3epkaa.

65. | I[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIIN 1
nokasaresb npenomiaeHus. OTHOCUTENBbHBINA OKa3aTeNb IPEJTOMIICHHUS.

66. | JlJaboparopnas pabota «M3mMepeHue mokas3aTels MPEeIOMICHUS CTCKIIa. 1
[TpaBwiia 6e30mMacHOCTH P padboTe ¢ TaOOPATOPHBIM 000PYIOBAHUEM.

67. | ITocTosHCTBO 4acTOTHI CBETA U COOTHOILIEHUE JUIMH BOJIH MPH MEPEXoe 1
MOHOXPOMAaTHUYECKOTO CBETA Yepe3 TPaHHUILy pa3ziena ABYX ONTHUYECKHX
cpex.

68. | Xon myueit B mpu3me. Jucnepcust ceera. CIoKHBINA COCTaB O€JIOTO CBETA. 1
[Ber.

69. | [lomHOe BHYTpeHHEe oTpakeHue. [IpeIeTbHBIN YToJI MOJIHOTO BHYTPSHHETO 1
OTpa’KeHHUS.

70. | Cobuparomiue W pacceuBarolive JUH3bL. ToHKasg JuH3a. DOKycHOe 1
paccTosiHUE U ONTHYECKas CUJIa TOHKOM JTMH3BI.

71. | Cobuparoue u pacceuBarouie JuH3bl. ToHkas nauH3a. POKycHOe 1
paccTosiHie ¥ ONTHYECKAs CUJIa TOHKOH JIMH3BI.

72. | 3aBUCUMOCTb (POKYCHOT'O PAaCCTOSIHHMSI TOHKOM C(hepruecKoi JTUH3HI OT € 1
reOMETPUH U OTHOCUTEIILHOTO MOKa3aTesIsl MPEIOMIICHHUS.

73. | 3aBHCUMOCTH OKYCHOTO PACCTOSIHHSI TOHKOH C(pepHUecKoil THH3HI OT €€ 1
TE€OMETPUH U OTHOCHUTEIILHOTO TTOKA3aTeIsl MPETOMIICHHUS.

74. | ®opmyIia TOHKOM JHH3BI. YBEIMUYEHHE, 1aBa€MOE JIMH30M. 1

75. | Xon sryya, MPOMIE/IIEro JIMH3Y 0]l IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOM 1
ONTHYECKOU OCH.

76. | [TocTtpoerne N300paKeHUI TOYKH M OTPE3Ka MPSMON B COOMPAIOIINX U 1
paccenBaroMInX JIMH3aX U UX CUCTEMaX.

77. | Ontuueckue nmpubopsl. Pasperatomniast cnocoOHOCTb. 1

78. | 'ma3 xak onTHYECKasi CHCTEMA. 1




79. | Ilpenensl NPUMEHUMOCTH TE€OMETPUYECKON ONTUKHU. Y CJIOBHSI HAOIIOICHUS 1
MaKCMMYMOB U MMHMMYMOB B MHTE€P()EPEHIIMOHHOHN KapTHHE.

80. | Bomnomas ontuka. UnTepdepenius ceera. KorepeHTHbIC HCTOYHHKHY. 1

81. | [Ipumepbl KJIIACCHYECKUX UHTEPPEPEHITHOHHBIX CXEM. 1

82. | Nudpakuus ceera. JudpakimonHas pemeérka. Y cioBUe HAOIIOACHUS 1
IJIABHBIX MAKCHUMYMOB.

83. | Jlaboparopnas pabota «Habmonenue nudpakuuu, nHTEpHEpeHINH U 1
noJsipu3anuu ceeray. [IpaBuina 6e3o0nacHOCTH IpU paboTe ¢ TadOPaTOPHBIM
000py/I0BaHUEM.

84. | JlabopatopHas pabota «l3mepeHue IMHBI CBETOBOW BOJIHBI». [IpaBumia 1
0e30macHOCTH MpU padoTe ¢ JTaAbOPaTOPHBIM 00OPYTOBAHUEM.

85. [Tonspu3anus cBera. 1

86. | KonrponpHas padora mmo reme «CBETOBBIE BOTHBDY.

PA3JIEJI 6. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJILHOCTH 5
OcnoBbl CTO 5

87. | I'paHu1ibl IPUMEHUMOCTH Kilaccuyeckoi MmexaHukH. [TocTynarel 1
CrelHanbHON TEOPUH OTHOCUTEIBHOCTH.

88. | IIpocrpancTBeHHO-BpeMeHHON nHTEepBai. [Ipeodpazosanust Jlopenna. 1

89. | Ycnosue npuurHHOCTH. OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTH. 3aMeJIeHIEe 1
BPEMEHU M COKpAIICHUE JITHHBI.

90. | DHeprus U UMIYNbC PEAATUBUCTCKON yacTuIbl. CBSA3b Macchl ¢ SHEPTUEH U 1
UMITYJIBCOM PENITUBUCTCKON YaCTULIbl. DHEPTHsl TOKOS.

91. | Jlaboparopnas pabota «OmnpeneicHre UMITYJIbCa U SHSPTHH 1
pensITUBUCTCKUX YacTul». [IpaBuia 6e3onmacHOCTH 1pu padoTe ¢
71a00paTOPHBIM 000PYIOBAaHUEM.

PA3EJI 7. KBAHTOBAS ®U3UKA 25
KopnyckyisipHo-BOJIHOBOM Ayaju3M 15

92. | PaBHOBeCHOE TEIIOBOE U3JTyueHHE (M3IIydeHHe aOCOMIOTHO YEPHOTO Tea). 1
3akoH cMmelieHus Buna.

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

94. | I'unore3a M. [Tnanka o kBanTax. @OTOHBI. DHEPTHUS U UMITYJBC (POTOHA. 1

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

96. | ®ortordpdext. Ombiter A. I'. CroneroBa. 3akoHs! poTodrddekra. 1

97. | YpaBuenue DiiHmreitHa 1 porodaddexra. «KpacHas rpaHunar» 1
dororddexra.

98. | VYpaBuenue DiinmmreitHa 1 porodddexra. «KpacHas rpanunar 1
doTtorddekra.

99. | Hasacuue cBera. Onwitel I1. H. JleGeaena. 1

100. | BoxHoBbIE cBOMicTBa yacTull. BonHb! ne bpoiins. [[nuna BonHb! ne bpoiins 1
U pa3Mepbl 00J1aCTH JIOKAIHU3ALUHU IBUKYIIEHCS YaCTHILIBI.

101. | BonHoBEIE cBO¥icTBA yacTHil. BomHs! ae bpoiins. J{nwaa BomHb! 1e bpoiis 1
¥ pa3Mepbl 00JIaCTH JIOKAIU3AINH IBHKYIICHCS YaCTHIIBI.

102. | KopmycKkynsipHO-BOJTHOBOH JTyaJIU3M. 1

103. | dudpakuus 351eKTpOHOB HA KPUCTAILIAX. 1

104. | Cneundurka u3mMepeHuii B MUKPOMHDE. 1

105. | CooTHomenus Heonpeaenéunocrei [ eitzendepra. 1




106. | KonTtponbHas paboTa 1o TeMe «JIeMEeHThl TEOPUU OTHOCUTEIBLHOCTH. 1
N3nyyeHnne u CneKkTpb».
duzuka aroma 5
107. | OmbITHI IO MCCIEOBAHUIO CTPOEHUS aroma. [lnanerapHas Mozienb aToma 1
Pesepdopna.
108. | IToctynater bopa. M3nydenue u mnoromnieHrue GOTOHOB MPHU MEPEXOC aTOMa 1
C OJTHOTO YPOBHS DHEPTUH HA JPYTOil.
109. | Buasl cniektpoB. CeKTp ypoBHEH SHEpruu aToMa BOAOPOAA. 1
110. | JIaboparopnas pabota «Habmronenune nuneruaToro cnekrpay. [IpaBuna 1
0e30macHOCTH MpU padoTe ¢ JTaboPaTOPHBIM 00OPYIOBAHUEM.
111. | CnoHTaHHOE M BBIHYXCHHOE M3TydeHue ceera. Jlasep. 1
112. | KouTtponbHas paboTa 1mo teMe «CBETOBbIE KBAHTBI». 1
®Du3nka aTOMHOI0 SI/IPa U 3JIeMEeHTAPHbIX YaCTHI] 5
113. | HyknounHnas monens sipa [eiizen6epra— MBanenko. M3oronsl. DJHeprus 1
CBSI3HM HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl spa.
114. | PaguoakTUBHOCTb. 3aKOH PaJMOAKTUBHOIO pacnaja. Bnusaue 1
PaAMOAKTUBHOCTH HA KUBBIC OpraHU3MBIL. Jl03uMeTpusi.
115. | SAnepusie peakuuu. [leaeHue u CUHTE3 saep. DKOJIOTHYECKUE aCTIEKThI 1
pa3BUTHUSA SAAEPHON dHEepreTuku. OU3NK-AISPIIUK.
116. | MeTobl perucTpaliy U UCCIICIOBAHUS dJIEMEHTAPHBIX YaCTHII. 1
JlaboparopHas pabota «lccrnenoBanue TpekoB yacTuiy. [IpaBuna
0e30MacHOCTH MpH padboTe ¢ 1abOPaTOPHBIM 00OPYIOBAHUEM.
117. ‘ KoHTposbHas padota mo teme «Du3uka aTOMHOTO SIpay. 1
PA3JIEJ 8. OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU 12
DJIeMeHThI acTPOpu3nKH 12
118. | Drambl pa3BuTHs acTpoHOMHH. [[pUMEHIMOCTD 3aKOHOB (DU3HUKH ISt 1
0OBSICHEHUS IPUPOABI KOCMUYECKHX OOBEKTOB.
119. | MeToabl acTpoHOMHYECKHX UccleqoBaHnii. COBpEeMEHHbIE ONTHYECKHE 1
TEJIECKOIIbI, PaJOTENECKOIbI, BHEATMOC(EepHask aCTPOHOMHUS.
120. | Bunx 3Bé3aroro HeOa. Co3Be3ausl, spKue 3BE3/IbI, IIIAaHETHI, KX BUIMMOE 1
JIBUKCHHE.
121. | Conneunas cucrema. Conaie. CoHeUHas aKTUBHOCTh. VICTOYHUK SHEPTHH 1
ConHua u 3B€31. 3BE3/1bl, MX OCHOBHBIE XapaKTEPUCTHKHU.
122. | lnarpamMmMa «CHeKTpajIbHbII KJIACC — CBETUMOCTbY. 3BE3/bI IIIaBHOM 1
MOCJIEI0BATENbHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTh» AJIS 3BE3]
TJIaBHOH TIOCTIEI0BATEIBHOCTH.
123. | marpamMma «CHEKTPaTbHBIN KJIACC — CBETUMOCTBY. 3BE3]IbI TIIABHON 1
TI0CJIETOBATEIBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTB IS 3BE3]T
TJIABHOW TIOCJIEIOBATEIBHOCTH.
124. | BuyrpenHee cTpoeHUe 3BE3 . 1
125. | CoBpeMeHHBIE IPEICTABICHUS O MPOUCXOXKICHUH U BOFoIMK COHIIA U 1
3BE3/1. DTallbl KU3HU 3BE3I.
126. | Mneunsrii [Tyt — nHama [anaktuka. [lonoxxenue u nuxenre CoiHIA B 1
lNanaktuke.
127. | Tumner Beenennas. Pacmmpenne Beenennoit. 3akon Xa66ua. Paszoeranne 1

TaJIaKTHK.




128.

Teopus bonbiioro B3peiBa. PenukroBoe n3nmydenue. MacimtabHas
cTpykTypa Beenennoit. Meraranaktuka.

129.

Hepeménnsie mpobiieMbl aCTPOHOMUH TralakTHK. PaguoranakTuku u
KkBa3zapbl. UEpHBIE IBIPHI B Apax TaJakTHK.

®U3NYECKHUN TPAKTUKYM

16

130.

Ousnueckuii npakTHKyM «M3ydeHue 3aBUCUMOCTH CHITBI AMIIepa OT CHJIBI
tokay. [IpaBuia 6e30macHOCTH TIpU padboTe ¢ JIAOOPATOPHBIM
000pyTIOBaHUEM.

131.

®usnueckuil mpaktukyM «lcciieroBanue MarHUTHOTO TOJISL TOCTOSIHHBIX
marHuToBy. [IpaBuia Ge3omnacHocTH npu padote ¢ 1a00paTOPHBIM
000py/TI0BaHUEM.

132.

®Pu3ndeckuil NpakTukyM «3ydeHue 3J1eKTpOMarHuTHOM UHAYKII.
[TpaBuiia 6e30macHOCTH MPHU padboTe ¢ TaOOPATOPHBIM 000PYIOBAHUEM.

133.

Ouznyeckuil npakTukyM «COOpKa MOJENH ANEKTPOMArHUTHOTO
reHepatopay. [IpaBuita 6e30mMacHOCTH MPH paboTe ¢ 1a0OPaTOPHBIM
00opynoBaHuEM.

134.

®usnueckuil NpakTukyM «M3ydenue pacrpocTpaHeHNs 3BYKOBBIX BOJIH B
3aMKHYTOM IpocTpaHcTBe». [IpaBmia GezonacHocTu npu pabote ¢
1a00paTOPHBIM 000PYIOBAaHUEM.

135.

®dusnueckuii npakTukyMm «V3MepeHne Macchl Tella ¢ MOMOIIBIO
NPY>KUHHOTO MasiTHUKay. [IpaBuia Ge3omacHoCTH pu padboTe ¢
1a060paTOPHBIM 000PYIOBAaHUEM.

136.

Ousnueckuii npakTukyM «M3mMepenne GoKyCHOTO pacCTOSHUS U
ONTHUYECKOH CUJIbl paccenBaroliel JuH3b. [IpaBuia 6ezonacHocTH Ipu
pabote ¢ m1abopaTopHBIM 000PYIOBAHUEM.

137.

dusnueckuil npakTukyMm «VccnegoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHUSA OT BeIleCTBa (Ha MpUMepe KHUJIKUX JUH3)». [IpaBuna
6e301acHOCTH IpU paboTe ¢ 1adopaTOpHBIM 000PYTOBAHHUEM.

138.

Ouznueckuil npaktukyM «llonydenne n3o0paxxeHus: B CUCTEME U3 ABYX
auH3». [IpaBuiia 6e3o0macHOCTH NpHU padboTe ¢ 1adopaTOpPHBIM
000pyTIOBaHUEM.

139.

dusnueckuil npaktukym «HaOmronenue unrepdepenunn ceera». [Ipasuia
6e301MacHOCTH ITpU paboTe ¢ 1abopaTOpHBIM 000PYTOBAHHUEM.

140.

Ousnueckuit npaktukyMm «Habmonenne nudpaxiuu ceeray. [IpaBua
0e30MacHOCTH NpH padoTe ¢ 1abOpaTOPHBIM 00OPYIOBAHUEM.

141.

Ouznyeckuil mpakTukyMm «OmnpeaeneHue mokasarens IpeIoMICHUS BOIbI».
[TpaBuna 6e3omacHOCTH MPH padboTe ¢ Ta6OPATOPHBIM 000PYTOBAHUEM.

142.

®usnueckuil npaktukym «Onpenenenne nocrossHHoM [lmankay. IIpaBuna
0e30MacHOCTH MpH padoTe ¢ 1abopaTOpPHBIM 000PYIOBAHUEM.

143.

Ousnueckuil npakTukyMm «V3mMepeHne IJIMHBI CBETOBOM BOJHBI C TOMOILBIO
TudpakunoHHON pemetkn». [IpaBuina 6e3omacHocTH pu padboTe ¢
1a00paTOPHBIM 000PYIOBAaHUEM.

144.

®usnueckuil NpakTukyM «3ydeHune TpeKoB 3apsKEHHBIX YaCTHUIL 11O
rotoBeIM (poTorpadusm». [IpaBuna 6e3omacHocTu mpu padbore ¢
1a00paTOPHBIM 000PYIOBAaHHEM.




145. | ®uznuecknuit npakTuKyM «KoMIbrOTEPHOE MOAEINPOBAHNUE ABUKECHHUS 1
HeOecHBIX Te». [IpaBuia TeXHUKH O€30TTaCHOCTH.
OBOBIHIAIOMHIEE IIOBTOPEHHUE 15
Cucremarusanus 1 00001IeHNe IPEIMETHOI0 COIEeP:KAHUS U ONbITA 15
NesiTeJIbHOCTH, MPUOOPETEHHOr0 NPHU U3yyeHuu kypca ¢pusukn 10—11 kaaccon
146. | OGo0mIeHne 1 cucTeMaTH3aIMs COJCPKAHUS PA3/IENIOB Kypca «MexaHukay. 1
147. | O600muIeHNe U CUCTEMATH3AIIS COJIEPKaHUs Pa3IeioB Kypca «MeXaHuKay. 1
148. | O600mIeHNe U CUCTEMATH3AIIMS COJIEPKaHUS Pa3IeioB Kypca «MeXaHuKay. 1
149. | OGoOmieHne u cucTeMaTH3aIMs COACPKAHUS PA3IEIOB Kypca «MexaHukay. 1
150. | O6o0mIeHNe U cUCTEMATU3AIHS COJICP KAHMS Pa3eiioB Kypca 1
«MonekynspHas GU3UKA U TEPMOJIUHAMHKAY.
151. | OGoOmieHre U CUCTEeMATH3AIHS COICPKAHUS Pa3/IesIOB Kypca 1
«MomnekynspHas pU3uKa U TEPMOTUHAMUKAY.
152. | OGo0mieHne U cUCTeMaTU3alKs COAePKaHUS Pa3IesioB Kypca 1
«MomnekynspHas Gpu3uka U TEPMOJIUHAMUKAY.
153. | OGo0micHHEe U CUCTEeMATH3AIHS COICPKAHUS Pa3/IeiIOB Kypca 1
«MomnekynsipHas (pU3uKa U TEPMOTUHAMUKAY.
154. | OGo0micHe U CUCTEMATH3AIHS COICPKAHUS Pa3/IeIIOB Kypca 1
«OIEKTPOIUHAMUKAY.
155. | OGo0mieHne U cucTeMaTu3alus CoAep KaHus pa3esioB Kypca 1
«DNEKTPOTMHAMHUKAY.
156. | OGoOmIcHHEe U CUCTEeMATH3AIHS COICPKAHUS Pa3/IeiIOB Kypca 1
«OIEKTPOIUHAMUKAY.
157. | OGo0mieHne U cucTeMaTu3alus CoAep KaHus pa3esioB Kypca 1
«DNEeKTPOTUHAMUKAY.
158. | O6oOmeHre 1 cUCTeMaTH3AIIHSI COICPKAHMSI pa3/iesioB kKypca «Komebanwst 1
U BOJIHED.
159. | OGoOmieHne U cucTeMaTu3alys coaepKanus paszaenoB kypca «Komebanus 1
Y BOJIHBD».
160. | O6oOmeHwe 1 CUCTeMAaTH3AIIHSI COACPKAHMSI pa3/iesioB Kypca «Komebanwst 1
U BOJIHED.
161. | OGoOmeHwe U CUCTeMATH3AIIHSI COACPKAHMS pa3/esioB Kypca «OCHOBEI 1
CICIIUAIEHON TEOPHH OTHOCUTEIIEHOCTH.
162. | OGoOmieHre U cucTeMaTu3aIys coaepKaHus paszaenoB Kypca «OCHOBBI 1
CHEIHAIbHON T€OPUHU OTHOCUTEILHOCTH.
163. | OGoOmIeHre U CUCTeMATH3AIIHSI COCPKAHMSI pa3eNioB Kypca «KBaHTOBas 1
buznkay.
164. | OGoOmieHre U cUCTeMaTHU3AIIMSI COACPKAHMSI pa3eNioB Kypca «KBaHToBas 1
busnxa».
165. | OGoOmeHre U CUCTeMaTH3AIHsI COACPKAHMSI pa3/esioB kKypca «KBaHToBas 1
buznkay.
166. | OGoOrIeHre U CUCTEMATU3AIIHS COICPKAHUS PA3/IeNIOB Kypca « DJIeMEHTHI 1
ACTPOHOMHUU U aCTPOPUIUKI.
167. | 'omosas utorosas paboTa. 1
168. | Ponp pusuku u acTpOHOMUHU B SKOHOMHUYECKOH, TEXHOJIOTHIECKOM, 1

COLMAJIBHON U 3TUYECKOH chepax NesATeIbHOCTH YeJI0BEKa; POJIb U MECTO
(GU3HMKYN U aCTPOHOMHHU B COBPEMEHHOM HayYHON KapTHHE MUpA.




169. | 3naueHue onmcaTeNbHOM, CHCTEMATU3UPYIOLICH, OOBSICHUTEILHON U 1
MPOTHOCTHYECKON QYHKITUN (HU3UIECKON TCOPUH; POITb (HU3UIECKOI
Teopuu B (POPMUPOBAHUHU IPEICTABICHHUM O (U3NUECKON KapTUHE MHPA.
170. | MecTo pusnueckoii KapTUHBI MUpa B OOIIEM PsITy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUpOIE.
170

Hroro
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