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COJAEP)KAHUE OBYUEHUSA

10 KVIACC

Paszpnen 1. Hayunbliit MeTOX MO3HAHHMS MPHUPO/BbI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. HayuHbslii MeToa o3HaHUs U
METO/IbI UCCIIEIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionenue u
AKCIEPUMEHT B (pu3MKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYUH (aHAJIOroBbIE M IM(pPOBHIC
U3MEPUTENILHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[Torpemnoct  u3MepeHuid  pusznueckux  BeauuyuH  (abcoyifoTHasE U
OTHOCHUTEJIbHAS ).

MopaenupoBanue (PU3NUECKUX SBICHUN U MPOIIECCOB (MaTepuajbHas TOYKA,
a0COJIFOTHO TBEPJI0E TEJI0, UeaTbHas KUIKOCTh, UJICATbHBIN Ta3, TOYCUHBIN 3apsi).
I'unoresza. @u3nyecKuii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Pu3ndeckas Teopusl.

Ponb m mecto ¢usuku B GOpMHUPOBAHUM COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3mepenue cuibl TOKa U HAPSHKEHUS B LIENU TOCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3MepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITBIOTEPHBIX JATUUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuUxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

IIpsimast m oOpaTHast 3a1ayl MEXaHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. TpaexkTopus.

ITepemenienne, CKOpOCTb (CpelHssi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MATEPHAIBHOM TOYKH, MX MPOECKIMH HAa OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTU MATEPUATIBHOW TOYKH OT BPEMEHH U UX
rpauKH.



CBoOonHOe maneHue. YCKOpEeHHE CBOOOJHOrO mMaaeHus. JIBrkeHue Tena,
OpOIIEHHOrO0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH H
YCKOPEHHMsI MaTepUajJIbHON TOYKU OT BPEMEHU U UX IpaduKu.

KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MAaTEpUAIBHOW  TOYKHA 11O
OKPY>KHOCTH. YTJOBas U JUHEWHas CKOpocTh. Ilepumonm u wacrota oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTelbHOE (TaHT€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHL: CIUIOMETP,
JIBUKEHUE CHAPSIOB, LIEMHBIE, IeCTepEHYAThIE U pEMEHHBIE IEpelaul, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mopenb cucTteMbl OTCUETA, WIUTIOCTPALU KUHEMATHYECKUX XapaKTEPUCTHK
JIBKEHUSI.

CrniocoObl uccleI0BaHus TBUKEHUM.

NnnrocTtpanus npeaenbHOro nepexoia u M3MepeHne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenne nABMXeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

Hamnpapiienre CKopocTH NpH IBUKEHUU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHUE TyTEH, TPAEKTOPHIL, CKOPOCTEN IBUKEHUSI OTHOTO M TOTO K€ TeJa
B Pa3HBIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEJEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEMHOM PAaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIYTM OT BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKECHHH.

HNzmepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCIOJIb30BaHuE IU(POBOI TabopaTopun).

N3yuenue nBukeHus Tena, OpoIeHHOro ropu30HTanbHO. [IpoBepka runoressl
O MpsAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JaJbHOCTBIO IMOJNETA U
HA4YaJIbHOW CKOPOCTHIO TeJa.

W3yueHnue JBHKEHHS Tella MO OKPY)KHOCTH C IOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH MeproAa 0OpalieHnss KOHUYECKOI0 MasiTHUKA OT
€ro napameTpoB.



Tema 2. /lunamuka.

IlepBeiit 3akoH HproroHa. MHepumanbpHble cucteMsl otcu€ra. I[lpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca tena. Cuna. lIpyHun cynepno3unuu Cuil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
UHEPTHOU MacCCBHI.

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOHOTO MaJIEHUs OT BBICOTHI HaJT
NOBEPXHOCTBHIO MJIAHETHI U OT reorpaduueckoi MUpoThl. [[BrkeHne HeOECHBIX Tel
U ux cnyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuueckass CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmkymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHnue. Cuia TpeHUs CKOJIbKEHUS U CUjla TPEHUS OKOSI.
Koaddunment tpenus. Cuna conpoTUBICHUS MPU ABMKCHUH TeJa B KUIAKOCTH WUIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBH>KECHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHudeckue yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IOALIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenue aBm>keHUs Tell B MHEPLUAIbHBIX U HEHMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHIHII OTHOCUTEIIBHOCTH.

Kauenne nByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHJI C IPOU3BEICHUEM
MacChbl T€Jla Ha €ro YCKOPEHHE B MHEPLUATIBHON CUCTEME OTCUYETA.

PaBeHCTBO cHIil, BOBHMKAIOIIUX B PE3YJILTATE B3aUMOJCHCTBUS TEI.

N3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM OABEME U MAICHUH.

LleHTpOOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBWKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBMKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

N3yuyeHnne ABUKEHUS CUCTEMBI TEJl, CBSI3AHHBIX HUTBIO, MIEPEKUHYTON Yepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenune nBuxKEHUS Tpy3a HA Baldy C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. IlocTtymatenbHOe M BpamiaTeIbHOE JBUKCHUE
TBEpAOro Tesna. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBus paBHOBECUS TBEPAOTO TENA.

YcroituuBoe, HEeyCTOMYMBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEIIETUYaThie KOHCTPYKIUH.

Jemoncmpayuu.

YcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKkmukKym.

HccnenoBanne yciioBHil paBHOBECHsS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHctpyrnpoBanue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepraibHOM TOYKHU, CUCTEMBI MaTepHaibHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTpa Macc.

NMmynbe cuitbl 1 U3BMEHEHNE UMITYJIbCA TEea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUaIbHOM TOYKHU. [IpencraBieHue O COXpaHEHUH
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduueckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTH CUIIBI.

Kunetnueckass sHeprusi mMarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTEPUATbHON TOUYKHU.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprud Tejaa B OJJHOPOJHOM I'PABUTALIMOHHOM MoJe. [loTeHunansHas sHeprus tesna
B TPAaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpM M BHE Iapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI TeJ. 3aKOH COXPAHECHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymum A HUAEaTbHOM KUAKOCTH KAaK CIEACTBHUE 3aKOHA
COXpPAaHEHUS] MEXaHUYECKOU SHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA TUCTOJIET, TUPOCKOT, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHMUE.

N3MepeHune MOILIHOCTH CHUJIBI.

N3meneHnue sHepruu Tea Mpu COBEPIICHUU PabOTHI.

B3aumHbie TipeBpalieHus KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNEUCTBUU HA TEJIO CUIIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu Mpu cBOOOTHOM IaJICHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomut, npaKkmuKym.

N3mepenne nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJIECHCTBUMU.

N3mepeHrne KHNHETHYECKOW YHEPTUH TEJIAa IO TOPMO3HOMY MYTH.

CpaBHEeHUE M3MEHEHHUS OTEHIIMAIbHON YHEPTUH NPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbl TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3NKa M1 TEPMOAUHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. Jnddysus. bpoyHOBCKOe nBUKEHME. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEHIECTBA. MoOJAENu CTPOEHHUs Ta30B, JKHAKOCTEH M
TBEPIIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesie. Macca u
pa3mepsl MoJiekyn (atomoB). KonuuecTBo BemectBa. [locrosnnas ABorapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOr0 ra3a B MOJICKYJISPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCSI XaOTUYECKHU U HE B3aUMOJACHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KenbBuna). 3akon Jlanerona. M3omporiecco B
WJeaqbHOM Tra3e C IOCTOSSHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MpeCcTaBIeHUEe U30MPOIIECCOB: U30TEpMa, U30X0pa, n3obapa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueiu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISPHO-KMHETHYECKONU TEOPUH UJICaTBLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTHEH MOCTYNAaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHudeckne yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoydYeHUe HaHOMAaTEPHAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHIl BEIIECTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchbio peasibHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us KkuakocTei.

Mopaens onbita HTepHa.

[TpuTs>keHne MOJIEKYIL.

Mogenun KpucTajuIM4ecKuX PemETOK.

HaGmronenne u nuccnegoBaHue H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IpU
TEIJI000MEHE MEXy TOpsIYei M X0JI0IHON BOJIOH.

N3ydeHne wW30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3yyeHune n30XopHOro mnporuecca.

Nzydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHEeHME 1 BHyTpeHHHE napamerpsl. [lapameTpsr
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHUS BEJTUUMH, OMKUCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOTTMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pelakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PABHOBECHIO.



Mogenp uaealbHOrO Ta3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHUM:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus IPUMEHUMOCTH 3TOW MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMIepaTypbl. BeipaxeHue s BHyTPEHHEW YHEPTUU OJHOATOMHOTO HIECAIBHOTO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Brruncnenue paboTel o rpaduky
rporecca Ha pV-auarpaMmme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEpMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss  pabotel.  KonBekius,
TEIUIONPOBOIHOCTh, U3JTyUYCHHUE.

KomnuecTtBo TemnoTel. TemmoéMKoOCTh Tena. YAeabHass U MOJsipHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Mailiepa. YelbHas TEIUIOTa CrOpaHUst
ToruBa. Pacuér konmmdecTBa TEIIOTHI mpu Temtonepenade. I[lonsartue o0
aguabaTHOM TIpoIiecce.

[TepBriii 3aK0H TepMoauHaAMUKU. BHyTpeHHsIs 2Heprust. KoimuecTBO TerIoThI
U paboTa Kak Mephl M3MCHECHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTtopoii 3aK0H TepMOAMHAMUKH J1J11 pAaBHOBECHBIX ITPOLIECCOB: YEPE3 3aJIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUMHAMHYECKON CUCTEMBI MPOXOAUT €AUHCTBEHHAS
aguabarta. AOCONIIOTHAS TeMIeparypa.

BTtopoii 3ak0H TEpMOJIMHAMUKH /151 HEPaBHOBECHBIX ITPOIIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0IHOr0 Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOTHBIX MPOIIECCOB.

[TpuHumner necteus TernoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrareneil. TemioBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TexHuueckne yCTpOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: XOJOIUIbHUK,
KOHJIULIMOHEp, AU3ENIbHBIA W KapOIOpaTOpHBINA ABUTATENM, MapoBas TypOuWHa,
MOJIyYEHHUE CBEPXHHU3KUX TEMIEpaTyp, YTWIM3ALMS «TEIJIOBBIX» OTXOJOB C
HCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3ALMS OMOOPraHUYECKOrO TOTUIMBA JIJIst
BBIPAOOTKH «TETUIOBOI» U AJIEKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne temmnepatypsl Ipu aanabaTHYeCcKOM PaCIIUPEHUN.

BosaymHoe orauso.

CpaBHeHUE yAENbHBIX TEIJIOEMKOCTEHN BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEW SHEPTUU.

HccnenoBanue agnadbaTHOTO Mpoliecca.



KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3mepenune yaenpHONU TENIIOEMKOCTH.

UccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIEPaTypbl KUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u kKoHIeHcalusl. Micnapenue v kuneHue. Y iefibHast TerioTa
napooOpa3oBaHMUsL.

HacepilieHHble ¥ HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U IaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT JaBJICHUS B
AKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIKHOCTD.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctajuioB. [lnaBieHue W KpucTauu3auus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedopmanmu TBEpHoro tena. Pactsokenue u cxatue. Capur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacuiupeHue *KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTApMOHHU3M TEIUIOBBIX KOJIeOaHWN YacTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHME TENIOBOro OajaHca.

[ToBepxHocTHOe HaTsmKkeHHe. Ko hUIMEHT MOBEpPXHOCTHOTO HATSHKCHHS.
Kamumnspusie siBiienud. JlaBiieHue nmoa UCKpUBIEHHOW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJIOTUYECKHME IPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MAaTEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacmpeHue.

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenne. Kunenue npy noHM>XK€HHOM J1aBJICHHM.

N3Mmepenne criibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITH C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Moaean HEHBIOTOHOBCKOM KHUJIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Ha6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCITAPEHUS KUIAKOCTEN.

N3Mmepenne yaenbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHne cBONCTB HACHILIEHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAKHOCTH BO3/yXa M OLIEHKa Macchl MapoB B
NOMEUIEHNUH.

N3mepenue koadPuiimeHTa NoBEpXHOCTHOTO HATSHKCHHUS.

N3mepenue monyins FOHra.

UccnenoBanne 3aBucuMocTH  Jedopmalii  pe3rHOBOro olpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auust Tell W €€ MpOsBIEHUA. JJIEKTpUYecKuil 3apsa. JlBa Buna
AJEKTPUYECKUX 3apsiAoB. [IpOBOJHUKM, JMAJIEKTPUKH U  MOJYNPOBOJHUKH.
DNeMEeHTapHBIN ANEKTPUUECKH 3apsi. 3aKOH COXpaHEHU AIEKTPUUYECKOTO 3apsia.

B3aumopetictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

Dnekrpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

HanpspbkéaHocts  anekTpuueckoro  mousis.  [IpoOHeiii  3apsan. Jluaum
HAIPSKEHHOCTHU AJIEKTpUUECKOro noist. OAHOPOAHOE IIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJIs. Pa3HOCTh MOTEHUHANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsiaa B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojs. CBA3b HANPSKEHHOCTH IMOJS U Pa3HOCTU
NOTEHIMATIOB [JISl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK H
HEOJIHOPOHOTO).

[IpuHIMI CyNIEpnO3ULINU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lorne
PAaBHOMEpPHO 3apsKEHHOro mo o0béMy miapa. Ilose paBHOMEpPHO 3apsyKeHHOU
OecKOHEYHON TUIOCKOCTH. KapTwHBl JHHUN HANpPsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX ITOBEPXHOCTEM.

[IpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MMPOHUILIAEMOCTh BELIECTBA.

KonpaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOopa.



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COeTUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBuKeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSAKECHHBIX IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens anekTpoctatrudeckoro reneparopa (Bau ne ['paada).

[TpoBOJHUKH B 3JEKTPUUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcCAaTtopa OT IUION[aau
MJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUIECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika U pa3psaakKa KOHJIEHCATopa 4Yepe3 PE3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3yueHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEeHUA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€pE3 PE3UCTOP.

Tema 2. Ilocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CylmecTBOBaHHUS MOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanpsixxenue U u DJ1C é.

3akon OMa [ yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COTPOTUBJIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOWIAJAW MONEPEYHOTO CEUYCHUS. Y IEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJUICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOr0 TOKa. TeruioBass MOLIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJ1C n BHyTpeHHEE CONPOTUBICHUE HUCTOUHUKA TOKA. 3aKOH Oma J1sl TOJTHOM
(3aMKHYTOM) sJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTtkoe
3aMbIKaHUE.

Konzaencarop B 11enu nocTOSIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IIIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HApsIKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA OT HANPSHKEHUSA JIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBICHUS LUIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IJIOIIAA TIONIEPEYHOr0 CEYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS P MTOCTOSHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIKkaHUE TraJIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco06sI coenMHEeHUsT NICTOYHUKOB Toka, D/[C 6atapeii.

NccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MOJI0CAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre cMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBICHUS TPOBOJIHUKOB.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUA IS JIAMIIBI
HaKaJINBaHUSI.

VYBenuueHue npenesia u3MepeHus amnepmMerpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHMYECKOTO 3JIEMEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKTY MOJHOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOM MOIIHOCTU MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DOneKkTpuyeckas MPOBOAUMOCTh  PA3JIMYHBIX  BELIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh CONPOTUBIEHHUS] METAUIOB OT
temneparypsl. CBEpXIpPOBOAUMOCTD.

DIIEKTPUYECKU TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[TonynpoBOgHUKW. CoOcTBeHHas u MpUMECHas MPOBOAUMOCTD
MOJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajes A1 FAEKTPOIU3a.

DNeKTpUUYECKUii TOK B Ta3zax. CamMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta3opaspsiaHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UCTOP, (HOTOANOI, CBETONO/, TaJIbBaHUKA, paUHUPOBAHUE ME/IH, BBITIJIABKA
AJTIOMUHUS, JJEKTPOHHASI MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTH COIIPOTUBJICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE 3JEKTPOJIUTOB.

3akoHblI 5ekTpoausa Papanes.

HckpoBoii paspsa U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJUMOCTH METAJJIOB U MTOJTYITPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiia OJHOBAJIEHTHOI'O HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPBHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DU3NYEeCKUI MPAKTHUKYM.

CniocoObl m3MepeHus: PU3NYECKUX BEIMUMH C UCTIONH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX U3MEPUTEITBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOJIOTHBIE M OTHOCUTEINIbHBIE TIOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nuecknx BENMYMH, MPOBEPKA MPEIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIEPHUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIe CBI3H.

Nzyuenue kypca ¢puzuku yriay0a€HHoro ypoBHs B 10 kiacce oCcyiiecTBaseTCs
C YUYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MAaTHKH,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosinpeomemmnole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAay4YHbIA (akTt, rumnore3a, (U3MYECKas BEIUYMHA, 3aKOH,



TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTENbHBIE TPUOOPHI, U pOoBas 1adopaTopus.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIoIIEeH Cpessbl,
yTUIU3alusl OUMOOPraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKH  «TEIJIOBOM» W
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KaNWILISPHBIC SIBJICHUS B IPUPOJE,
AIIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4eHHEe HAaHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TEJl, KUAKOCTEH U Ta30B, KUJKUE KPUCTAILIBI, SJIEKTPUUYECKUE CBOMCTBA
METaJJIOB,  JJEKTPOJUTUYECKAas  JTUCCOIMAIMs, TajbBaHUKA, AJIEKTPOHHAs
MUKPOCKOTIHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOIO TpPEHUS B TEXHHUKE, CTaTUUYECKHE KOHCTPYKLUHU
(KpoHIUTENH, pelméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMs
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), IBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, ObITOBON XOJOJWJIBHUK, KOHIULMOHEP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHaioB, B TOM UHCJIE HAHOMATEpUaJOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpuOOpoOB,
ra3opaspsAHble JIAMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumonelnictBue MNOCTOAHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIE€W. JINHUY MarHUTHOW WHIYKIIHH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHWKA, KATYIIKHA U
KpyroBoro Butka). OnsIT Jpcresa.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBjiIeHUE U MOJYJb. J[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl Jlopenia.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JHaMarHeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMKM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHmii MAarHUTHOM UHAYKIMH TOJISL JJIMHHOTO MPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenue nBukeHUs My4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[Mpunnun NEeNCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMarHeTUKOB.

UccnenoBanue AeWCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYUsL.

SIBiieHne  3JIEKTPOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uMHAYKIMHU. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKA.
SABnenue camonHaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE IPOLECCHI: WHAYKIHMOHHAS
MeYyb, COJICHOU], 3alIUTa OT JIEKTPU3ALUK TEJ MPU ABUKEHUU B MATHUTHOM MOJIE
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBineHUS 2IEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumoctd DJIC cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B IECIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuUKym.

UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHON UHAYKITUU.

OrnpeneneHue HHIYKIMY BUXPEBOTO MarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunematnueckoe W JUHAMHYECKOE OMHUCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAHWYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX IHEPreTUUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.

Amvmntyna u ¢dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWNW HCXOIHOU
BEJIMYUHBI C aMIUIUTYJaMU KojieO0aHuii e€ CKOPOCTU U YCKOPEHHSI.

[lepuon u wactora koneOanuit. Ilepron Manabix CBOOOTHBIX KoJeOaHUU
MaTeMaTU4Yeckoro wmasiTHuka. Ilepuon cBOOOIHBIX KOJeOAHHUM MPYKUHHOTO
MasTHHUKA.

[TonsTue o 3aryxarouux kojebanusx. BeiHy)kaeHHbIe KoeOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckne ycTpoHCTBa U TEXHOJOTUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3anuch K0Ie0aTENHHOTO IBHKCHHUS.

HabGmronenrne He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHW rpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx Kojie0aHUH U 3aBUCHMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBIICHUS.

UccnenoBanne koneOaHui rpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupoBaHUS TIPEICTABICHNUN 00 HIeaTbHON MOJIETTN PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHMs FHEPTUH MPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.



N3mepenue mnepuona CBOOOJHBIX KOJEOAHWH HUTAHOTO M MIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0OJ€ KOJIEOaHUIM Ha YIIPYroM MOJIBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHcaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJIeOaHUsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO0 TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAYCHHE CHUJIbl TOKA M HANPSIKEHUS TPU Ppa3iuyHON (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKa. PEe30HAaHC TOKOB.
Pe3zonanc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemadya M MOTpeOieHHE
BJIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHUYeCKHe YCTPOWCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: AIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJI€OaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarOUIMX JIEKTPOMArHUTHBIX KOJIEOaHUI.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIeOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B LEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

VYceTpoilcTBO U IPUHLIKIL IeUCTBUS TpaHc(hopMartopa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaol, npaKkmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunbie u
OpojoJibHbIEe BOJIHBL. llepuos, CKOpOCTh pacnpOoCTpaHEHHs M JJWHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3ITYYEHHUS DJIEKTPOMArHUTHBIX BOJH.
B3aumnasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)XXE€HUE,  MpeJIOMIICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIKIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTBI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIBTPa3BYKOBasi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCcTpaHEHUE MTOTIEPEYHBIX U MPOIOJIBHBIX BOJIH.

Koneoburomeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne naTepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

AKyCTAYECKHUM PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, TPEIOMIIEHHE,
nosisspu3anus, tudpaxius, nHTepdepeHIns.

O6Hapy:xeHue nH(HPaKpacHOTo U yIbTPaPuOIETOBOTO U3TYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpAmonHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpene. JIyu cera.
To4yeuyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETA U COOTHOILIEHUE IJIMH BOJIH IIPU NEPEX0JE MOHOXPOMATUYECKOTO CBETA YEPE3
IPaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

Xona nyueit B mpusMme. [ducnepcusi cBera. CloxHBIA cocTaB O€lOro CBeTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa’KEHUS.

Cobuparoiue 1 paccenBaroiye TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHue
U OINTUYECKas CUja TOHKOW JIMH3bI. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETpUM M OTHOCHUTEIBHOTO IOKa3aTels
IIPEJIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y II0J IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakKeHUW TOYKM M OTpPEe3Ka MPsSMOU B
coOMparoUUX U PACCEMBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON OTITUKH.

BonnoBas ontuka. Wuatepdepennuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MHUHHUMYMOB B HWHTePQEPEHIIMOHHOU
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpaximoHHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnuecknue yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapaT, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npesioMieHus CBETA.

HaGmroneHre noaHoro BHyTPEHHETo OTpakeHusl. MoJienb CBETOBOJA.

HccnenoBanne Xoxa CBETOBBIX IIYYKOB 4YEpE3  IUIOCKONMAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1iBETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIA.

UccnenoBanne 3aBucuMOCTH (HDOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenune HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

[Tony4yenue nzo0paxeHusi B CUCTEME U3 MIOCKOTO 3epKaJia U JTUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKONMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHIINN U MOIIPU3AIIH CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIIEKTPUKA.

N3yuenue naTepdepeHInm JTa3epHOTO U3TYYCHHSI Ha IBYX IIETISAX.

Hab6monenne nucnepcun.

Hab6monenne u uccnenopanue qupaKkImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tonmy4yeHue crekTpa U3Iy4eHHUS] CBETOAMOAA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI crienMAIbLHON TEOPUM OTHOCUTEJIbHOCTH.

['pannLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. [locTynarsl crienuanbHOU
TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. lIpeobGpa3zoBanus  JlopeHua.
VYcnoBue mnpuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHue
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3bp MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJOTMUYECKHE IPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

YyeHnyeckuit 3KCIEPUMEHT, JTaOOpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusim TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3iIydyeHue aOCOIIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEHUE
OiinmreitHa st potodddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B YACTHOCTH, JIaBJICHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOeneBa.

BonnoBbie cBolicTBa yactul. Bonubl ge bpoiins. JlnuHa BosiHb! ne bpousd u
pasMmepsl 00JacTH JIOKAJIM3AllMU JABUXKYIIEWCs yactunbl. KopmyckynspHo-
BOJTHOBOM ayanu3Mm. Jludpakius 31eKTPOHOB HAa KpUCTAILIAX.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEOoNpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUHK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOIUO/.

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroguog.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenosanne Gporopesucropa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIEIOBAHHUIO CTpOoeHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. M3ny4yenue u nornoiieHue GOTOHOB MPU MEPEXOIE aTOMA C
OJIHOTO YPOBHS SHEPTUU HA JPYTrOil.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHUYeCcKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CHEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npakmukKym.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMAapHOTO BOJIOPOJAa M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxnonnas Monens siapa IeitsenOepra—lBanenko. 3apsa siipa. MaccoBoe
yucno sapa. M30Tomsl.

PanmnoaktuBHOCTh. Anb(da-pacnag. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHuE paJrOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBeHHbil hoH uznydenus. Jlozumerpusi.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OJKOJIOTUYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozpl perucTpaly U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHAaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNITOHBL.
[IpencraBnenue o CtangapTHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

O®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBO (przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETpP, Kamepa
Buiibcona, siiepHbIN peakTop, TEPMOSIAEPHBIN peakTop, aTOMHast 00M0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTtansl pa3BUTHS aCTpOHOMUU. [IpuKiIaniHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpOHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nnoro neba. Co3Be3aus, sipkue 3BE3MbI, TUIAHETHI, UX BHIANMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConmHeunasi akTUBHOCTb. McTounuk 3Hepruu CoJiHIla U 3BE3].

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpalibHbIN KJ1acc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] IJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Boitonu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'amaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosibioro B3peiBa. PenmnmkToBOE H3ITyUYEeHUE.

Macmrabnas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsT OTPEeeHHs TOJI0KEeHHsSI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Temeckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3THBIX
CKOIUICHUHU.

Du3nYeCKU MPAKTHKYM.

Crioco6b1 m3MepeHust PU3NYECKUX BEJIMYMH C UCTIOIh30BAHUEM aHATIOTOBBIX
U(POBBIX HM3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MEPEHUN (HU3NUECKUX BEIHYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
¢u3nUecKknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp H3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM)).

0O0o0maomee MoOBTOPEHUE.



O600uIeHne U cucTeMaTH3alus COJIEp KaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas pU3MKa U TEPMOANHAMUKAY, « DIEKTPOAUHAMUKaY, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUM OTHOCHTENBbHOCTH», «KBaHTOBas
puznkay», «3IEMEHThl ACTPOHOMHUHU U ACTPOPUZHKI».

Ponr ¢u3ukm w  acTpOHOMUUM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAy4YHOW KApPTUHE MUPA, 3HAYCHUE OIMCATEIBHOM,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIbHOM M  NPOrHOCTUYECKON  (PyHKIUI
(¢uznueckoi Teopuu, poiib PU3NYECKON TeoOpuu B (HOPMUPOBAHUM MTPEICTABICHUN
0 ¢u3MUECKOW KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca pusuku yrnyonénHoro ypoBHs B 11 kiacce ocyliecTBisieTcs
C y4€TOM COJAepKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMOJOTUHU, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbBIE C UZYUEHUEM MENMO008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (hakT, rumnoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOopus, HaONIOJICHUE, SKCIEPUMEHT, MOJCIMPOBaHUE, MOJEelb, H3MEPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, U(poBast 1abopaTopHsl.

Mamemamuxka: pelICHHWE CUCTEMBbl YypaBHEHUH. TpuUroHoMeTpudeckue
(YHKIMU: CUHYC, KOCUHYC, TAH['€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanble 31eMeHTapHBIX (yHKUUN. [Ipu3sHaku noAOOUS TPEYroJIbHHUKOB,
ompeiesIeHHe TUIONIaau TUIOCKUX GUryp U 00bEMa Tel.

Buonozcua: snexTtpuyeckue SIBICHUS B KUBOW MpUpPOJE, KoyieOaTelbHbIE
JBVOKECHUS B JKUBOW IPUPOJE, DKOJOIMYECKUE PHUCKM IIpU IPOU3BOJCTBE
NIEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B KUBOMU
IIPUPOJE.

Xumusn: CTPOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIETKH, CIEKTPAJIBHBIN aHAJIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alleKW MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHMTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SJKoOH, reHepaTop MEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JIMHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anteHHa, teiepoH, CBY-meub, yapTpa3ByKOBas JMArHOCTHKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHas OaTapesi, CIIlyTHUKOBBIE
NPUEMHUKY, si/IepHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4yeOHoOro mnpeaMera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanv3alii OCHOBHBIX HaIlpaBICHUU
BOCIIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

IPAKAAHCKOT0 BOCIIUTAHMSL:

e cOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUN 00YJAIOIIErocs KaKk aKTUBHOTO
¥ OTBETCTBEHHOTO YJIeHa POCCUHCKOro 00IECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYEIOBEUCCKUX T'yMAaHUCTUUECKUX U
JIEMOKPATUYECKHUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAkKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHUHM B 00pa3oBaTebHON
Opra”u3alnuy;

e YMEHHE B3aWMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU UJICHTUYHOCTH,
aTPUOTU3MA;

e IICHHOCTHOE OTHOILIECHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKEHUIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

e CIIOCOOHOCTH OIICHMBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKOUN HAyKe.

TPYAOBOI'0 BOCIIUTAHUSA:



MHTEPEC K Pa3IMYHbIM chepam NpodhecCUOHATBHON NeATeIbHOCTH, B TOM
YHCJIE CBA3AHHBIM C (DU3UKOM U TEXHUKOM, YMEHHUE COBEPIIATh OCO3HAHHBIM
BbIOOp Oyayiell mpodeccuu U peanu30BbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
TUIaHbL;

TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHUIO B 00JIACTH
($U3HMKY HA TPOTSKEHUU BCEH HKU3HU.

IKOJIOIrH4€¢CKOIro BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JIEMCTBUM B OKPYXXAKOUIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

pacliMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITENIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHHUs] (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
Bba3oBble JJornuecKkue 1eiicTBUA:

CaMOCTOSITETLHO ~ (OPMYJTUPOBATh M aKTYaJIW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IETH JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bu3HUECKUX SABICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB IEJISIM, OIEHUBATH PUCKHU MOCJIEICTBHIA JIEATEILHOCTH,
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUCH, KITFOYEBHIMHU MOHITHUSIMUA U METOJaMU
bu3nUYecKol HayKH;



BJaJE€Th  HABbIKAMH  y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKU, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, TIPUMEHEHHIO Pa3IMYHBIX METOOB ITO3HAHMUS;

BJIAJETh BHUJIAMHU JCSATEIBHOCTH IO TMOJYYCHUIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IMPOEKTOB B 00JIACTH
buzuKy;

BBISBJIATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THIOTE3y €€ penieHus, HaxOAuUTh apryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a7aBaTh MapaMeTPbl U KPUTCPUU
pEIICHHSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJI€ pEIIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECKU OIICHUBATh MX JIOCTOBEPHOCTD, IIPOTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIJIOBHUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JEATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHUA 10 (U3MKE B TMPAKTUYECKYIO 001acTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUYCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33/1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmei:

BJIa/I€Th HABBIKAMH TTOJIYYEHUSI HHPOpMaK (PU3NIECKOTO COACPKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBISTh IIOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 HH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CPEACTBA HWH(DOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TPEeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHWS B PA3NHYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHQPOpMAlMU U UEJIEBOM ayIUTOPUHU, BbIOUpas
ONTUMAIbHYIO (OPMY MPEACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILIEHWE Ha Ypokax (HU3MKM U BO BHEYPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUS C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMAaTh U UCIIOJIb30BaTh [IPEUMYILIECTBA KOMAaHAHON U MHIUBUYaIbHOU
paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0I0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIbBHOCTH, OpraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH IUIAH
JEUCTBUH, pacnpeesiTh poJid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXAATh
PE3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJAAa U KaXJOTO yYaCTHHKAa KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLEHWBATh WACU C IIO3ULMU HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcaJibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBISATH TO3HABATEIIbHYIO IS TEIILHOCTh B 00J1aCTH
(bU3UKA U aCTPOHOMUHU, BBISBIATH MPOOJIEMBI, CTAaBUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MIPEATIOYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JTUYHBIX MPEOYTCHUL;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TIPOSIBICHUIO JIPYAHUIMH B 00JacTH
(¢U3UKHN, TOCTOSTHHO TOBBINIATH CBOW 00pA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, AMOIMOHAJIbHBbIN NHTEJIEKT:

JaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCUTb KOPPCKTHUBEI B JCATCIIbHOCTD,
OLOCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,



BJIAJ€Th HABBIKAMU T[IO3HABAaTEIbHOW pedlieKCuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

WCIIOIb30BaTh MPUEMBI peIIeKCUU AJIsl OLIEHKH CUTYalliU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM U CBOCBPEMEHHO NPUHUMATH PELICHUS MO HX
CHIDKCHHUIO;

MIPUHUMATh MOTHUBBI M ApryMEHTbl JIPYIMX IPU aHaIU3€ pPE3yIbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
duszuke Ui ypoBHS CcpeAHero ooOmero o0pa3oBaHUs Yy  00ydaronImxcs

COBEPIICHCTBYETCS HYMOIMOHATIbHBIH WHTEIUICKT, TIPEIITOTaratoI i
c(hOopMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIOCOOHOCTh  IMOHUMAaTh  CBOE

AMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMN
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B Ce0€;

CaMOpEeTyJIUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEICHUE, CIMOCOOHOCTh AJaNTUPOBATHCS K
AHMOIIMOHATBFHBIM HU3MEHEHHUSIM U TMPOSBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeTH
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE JEHCTBOBAThH, UCXOMIS U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIOCOOHOCTh TMOHMMATh 3MOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYWTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJIHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAuBaTh
OTHONICHHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSABIATH WHTEpPEC U
paspeniath KOH(JIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI

K koHiy o0yuenus B 10 knacce npeqMeTHbIE pe3yJIbTaThl HA YTIIYOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:



MOHUMAaTh podb (U3UKK B  SKOHOMHUYECKOH, TEXHOJOIMYECKOM,
AKOJIOTHYECKOM, COIMANIbHOM M ATUYECKOM cdepax AesITeIbHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUpAa,
3HAUEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBbHON U
NPOTHOCTUYECKOW  (YHKIUN  Qu3nueckoll TEeopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (DPU3UKH U TEPMOJMHAMUKH, POJb (PU3NYECKOW TEOpUU B
(opMHUpOBaHUU MIPEACTABICHUN O (U3HUUECKON KApTUHE MUPA;

pa3nuyarh yCIOBUs MPUMEHUMOCTH MOJIeNel (U3HUUeCKUX TeJl U MPOLIECCOB
(sBJIEHMIT): MHEpIMAJIbHASI cUCTeMa OTCYE€Ta, a0COJIOTHO TBEPJOE TEIO,
MaTepHalibHas TOYKa, PaBHOYCKOPEHHOE ABMKEHHUE, CBOOOIHOE MajeHue,
a0coyIFoTHO yripyrasi jaedopmaiius, aOCOIIOTHO YIPYroe U abCONIOTHO
HEYNpPYroe CTOJKHOBEHHUs, MOJEIN Ta3a, KUIAKOCTU U TBEPAOrO
(KpUCTAJUIMYECKOT0) TeNa, UACAbHbIN ra3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHHUMOCTH (PU3HUYECKHUX
3aKOHOB, MOHUMATh BCEOOIIMU XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTDh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHANIM3UPOBATh M OOBACHATH MEXAHMYECKHE MPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMATHUKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['amuiess aiii CKOPOCTH U TEpEeMEICHUs,
3aKkOHbl HbIOTOHA, TPUHUUN ~ OTHOCUTENBHOCTHM ['anmies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHMYECKON
SHEPTUH, CBsI3b PabOTHI CUJIBI C M3MEHEHHEM MEXaHMYECKOW JHEpruu,
yCIOBHUSl pPAaBHOBECHsT TBEPAOrO Tena), MpPU HTOM HCIOIb30BATH
MaTEeMaTHYECKOE BbIPAKEHNUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHHUMOCTH
¢u3nuecknx 3aKOHOB: TpeoOpazoBaHui [ammiesi, BTOPOro M TPETHETO
3aKOHOB HpIOTOHA, 3aKOHOB COXpAaHEHHS HUMIIYJbCAa M MEXAHUYECKOU
SHEPIruH, 3aKOHAa BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBICHUS, UCTIONB3YS
ocHoBHble monokeHuss MKT u 3akoHBI MONEKYISIpHOW (UBUKU U
TEpPMOAMHAMUKHU (CBSI3b JIaBJICHUS MACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrUeu TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHUEH €ro
MOJIEKYJI, CBS3b TEMIIEpAaTypbl BELIECTBA CO CpEIHEH KHHETHMYECKON
SHEPrueu TEIJIOBOTO JBMKECHMS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUMEHd MOJEKYyJl U €ro TeMIepaTypoi, YpaBHEHHUE
MenpneneeBa—Kianeiipona, mnEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpaHEHHMsI PHEPIHM B TEIUIOBBIX MPOIECCaxX), TP ITOM HUCIOIb30BaTh



MaTeMaTU4eCKOE BhIPAXKEHHE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTH
ypaBHeHus MeHnneneeBa—KnaneiipoHa;

aQHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCIOJb3Ys
OCHOBHBIEC TIOJIOKEHUSI U 3aKOHBI JIEKTPOJAUHAMUKHU (3aKOH COXpPaHECHUS
3IEKTPUYECKOTO 3apsja, 3aKOH KynoHna, MOTEHIIUATIbHOCTD
ANEKTPOCTATUYECKOTO TMOJIsl, MPUHIHUIN CYNEPHO3ULMU DIICKTPUUECKUX
MoJIeH, MpHU 3TOM YyKasblBash YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ MPAKTUYECKH Ba)KHBIE COOTHOIICHHUA: 3aKOHbI OMa i ydacTka
Hernd W I 3aMKHYTOM SJeKTpudeckod Ienu, 3akoH Jlxoyns—JleHua,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SIBJICHUS, HWCIOIB3YS BEIHMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHWJIbI, IaBJICHHE, TOTEHIIMAIbHAS YHEPTUsl, KHHETUYECKasi DHEPTus,
MeXaHU4ecKasi SJHeprus, paboTa CUIIbl, IIEHTPOCTPEMHUTEIHLHOE YCKOPEHHE,
cuja TSDKECTH, CWIa YOPYTrOCTH, CUJia TPEHUS, MOIIHOCTh, JIHEPTUS
B3aUMOJICHCTBHS TeJa ¢ 3eMIIEH BOIU3H €€ MOBEPXHOCTH, IHEPTUSI YIIPYTOi
nedopManuy Mpy>XKUHbI, KOJIMYECTBO TEIUIOTHI, a0OCOJIFOTHAS TeMIeparypa
Tena, paboTra B TEPMOJWHAMHKE, BHYTPECHHSS DJHEPrus UACaIbLHOTO
OJIHOATOMHOTI'O Ta3a, paboTa MACaTbHOTO ra3a, OTHOCUTEIbHAS BIAXKHOCTD
Bo3ayxa, KII/] naeanbHOTO TEMJIOBOrO JABUTATEIS; SJIEKTPUUYECKOE MOJIE,
HaIpPSKEHHOCTD JIEKTPUYECKOTO MOJISI, HANPSHKEHHOCTD MOJST TOYEYHOTO
3apsiia WIK 3apsKEHHOTO I1apa B BaKyyMe M B JUAJIEKTPUKE, TOTEHIMAI
ANEKTPOCTATUYECKOTO MO, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIASL
cuia, CUjla TOKa, HalpsKEHHE, MOIIHOCTh TOKa, 3JIEKTpHUYECKass EMKOCTh
IUIOCKOTO  KOHJEHCaTtopa,  CONPOTHBICHHE  y4yacTKa  LENH ¢
MOCJIEIOBATENIBHBIM U NApaJlIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUUYECKOTO MOJIsI KOHIEHCATOpPa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKHX  SIBIICHUN:
MEXaHUYECKOE [IBIJKEHHUE, TEIUIOBOE [IB)KEHHE YacTHUI[ BEIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBHOKeHHE, nuddy3us, ucrapeHue,
KUIEHUE U KOHAEHCALNSI, TUIaBICHUE U KPUCTAIUIU3ALIMS, HAIPABICHHOCTh
TEIJIONEPEIaun, IEKTPU3ALMS TeJ, SKBUIOTEHIUAIbHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (DHM3UYECKON BETUUNHBI OT
JIPYroil ¢ UCTIOJIb30BAHUEM MPSMbBIX U3MEPEHUMN, IPU ’TOM KOHCTPYUPOBATh
YCTAHOBKY, (PUKCHpOBAaTh pe3yJibTaThl MOJYYEHHOM  3aBUCUMOCTHU
¢uznuecknx BENMWMYMH B BHAE TpaduKoB C y4E€TOM aOCONFOTHBIX
MOTPEIIHOCTE  WM3MEpPEHU, JlelaTh  BBIBOJABI 1O  pe3yJibTaTam
UCCIIEIOBAHUS;



MPOBOJUTh KOCBEHHBIC H3MEPCHHS (U3UYECKUX BEIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPEHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIHHBIC MTOTPENTHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUH;
MIPOBOJUTH OTBITHI TIO MPOBEPKE MPEAJIOKEHHON TUITOTE3bI: TJIAHUPOBATH
AKCTIEPUMEHT, COOUPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIYYEHHBIE PEe3YyJbTaThl W JIeJlaTh BBIBOJ O CTAaTyce MPEISIOKEHHOMN
TUIIOTE3bI;

coOJr01aTh NpaBuiia 6€30MacHOro Tpy/Ja Npy MPOBEIEHUH UCCIIE0BAHUN B
paMKax  y4yeOHOTO  JKCHEpUMEHTa,  MpakTMKymMa W y4eOHO-
UCCJIEJIOBATEILCKOM M TPOEKTHOW JEATEIbHOCTU C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemath pacdy€THBIE 3aJayd C SBHO 33JlaHHOW U HESIBHO 3aJlaHHOU
¢u3nueckol MOJEeIbI0: HA OCHOBAaHMM aHAJIM3a YCIOBUS OOOCHOBBIBAThH
BbIOOp (u3nMueckoil MojenH, OTBeUarollel TpeOOBaHUSAM 3aadu,
NPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH 1 ITOCTYJIaThl (PU3HUSCKUX
TEOPHUM MPHU HMCTOJIb30BAHUM MAaTEMaTHUUYECKHUX METOJOB PCIICHMs 3ajad,
IPOBOJAUTH PAacu€Thl HA OCHOBAaHUHU MUMEIOIINXCS JIAHHBIX, aHAJIM3UPOBAThH
PE3YJIBTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS ¢ YIETOM MOTYyUYCHHBIX
PE3yNIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHWK U3
pa3HBIX pa3[enoB Kypca (PU3MKH, a TAaKKE UHTErPALMHA 3HAHUKN U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTHYECKYIO
[EMOYKY PACCy’KJEHUM C OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
PUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB;

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUHUCKHUX U 3apyO0eKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJIEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESITETPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3UYECKUMHU TMPOIIECCAMH, C
MO3UIIMN IKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUN O PAIIMOHATEHOM
MPUPOAOIIONB30BaHNN, & TAKKE€ PA3yMHOM HCIIONB30BAHUU JOCTHKCHUM
HAyKd W TEXHOJOTUH JUIA JajdbHEHIIeTO pa3BUTUS YEIIOBEYECKOTO
00111eCTBa;

MPUMEHSTh Pa3IUndYHbIe CIIOCOOBI paboThl ¢ WHpOpMaIe (HU3NIECKOTO
CONIEepKaHUSI C WCIOJb30BAHMEM COBPEMEHHBIX HMH(DOPMAIIMOHHBIX
TEXHOJIOTUH, TIPH STOM HCIOJIH30BaTh COBPEMEHHBIC HWH(OpPMAIMOHHBIC



TEXHOJOTUU JJI1 TOUCKA, NEpepadOTKM M MNpEeAbSBICHHUS Yy4eOHOU H
HAy4HO-TIOMYJISIPHON MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMaIMK, MOJYYEHHOM U3 PA3IUUYHBIX HCTOYHHKOB, KPUTUYECKH
aHAJIM3UPOBATh  MOJy4YaeMyl0  HMH(OpMamMi© UM OLEHUBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UH(POpPMALIUK;

POSIBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHINOJHEHUS
IPOEKTHBIX U YU4EOHO-UCCIEeI0BATENbCKUX padoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pa3IUYHbIX COLMAIIBHBIX pOJEH,
IUTAHUPOBATH PAOOTy TPYIIIbI, PAlMOHAIBHO PACHpPENEsATh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyallUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYIIIbI B PEIIEHHE paccMaTpuBaeMoOi pOOIeMbl;

NPOSBIATH MOTHBALIMIO K Oyaymieil mpodecCuoHaIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPHIIS.

K xoniy oOyuenus B 11 knacce npeiMeTHbBIE pe3yIbTaThl HA YIyOJIEHHOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb (PUUKHU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COITUATBHOM
U ITHYECKOM cdepax AesTEIbHOCTH YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOW HAYYHOW KapTHHE MHUPA, POJIb ACTPOHOMUU B NMPAKTUUYECKOU
JeSITEIbHOCTU YeJOBeKa M JaJbHEWIIEeM HayYHO-TE€XHUYECKOM pPa3BUTHH,
3HAQYCHUE OIHUCATEIIbHOW, CHUCTEMATHU3UPYIOIIEH, OOBSICHUTEILHOU U
IPOTHOCTUYECKOW (DYHKIUK (U3UIECKOH TECOPUHM — DJIEKTPOIUHAMHKU,
CHEIUANTbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
buzudeckoir Teopur B (POPMHPOBAHMHU TIPEACTABICHUN O (Pu3nUecKoit
KapTHHE MHpa, MeCTO (HU3WYECKOM KApTHUHBI MHUpa B 0OIIeM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABIICHUIN O PUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIEeH (U3UUECKUX TeJl U MPOIIECCOB
(sIBJI€HUI): OJJHOPOJHOE 3JEKTPUUECKOE U OJTHOPOJIHOE MAarHUTHOE MO,
rapMOHUYECKHWE KOJIeOaHUsA, MaTEeMaTHYECKUN MAasSTHUK, WJICaTbHBIN
IPYKUHHBIHA MasITHUK, rapMOHUYECKHE BOJIHBI, UeaabHbIN
KoJe0aTenbHbIi KOHTYp, TOHKAs JIMH3a, MOJICNIEH aToMa, aTOMHOTO Si7pa |
KBAaHTOBOM MOJICJIIH CBETA;

paznuyath yclIoBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (HU3UIECKUX
3aKOHOB, TTOHMMATh BCEOOIMIA XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJM3UPOBATH U OOBACHATH DJIEKTPOMArHUTHBIE MPOIECCH U SIBJICHUS,
UCIIOJb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI DJJIEKTPOJUHAMUKH U
CIICLUAIBHOW  TEOpPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHECHUS



ANEKTPUYECKOro 3apsiaa, cuna Awmnepa, cuia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, TnpaBwio  Jlenma, cBsa3p  O/C
CAaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM €M CO CKOPOCTBIO
M3MEHEHUS CUJIbI TOKA, OCTYNAThI CIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH
OUHINTEHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONIb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (u3uKu  (ypaBHeHHME  DWHINTEWHa  AJid
dboTorddexTa, mepBbIif U BTOPOU MOCTYIAThl bopa, MPUHIIUIT COOTHOIIIEHUS
HeomnpenenéHHocted ['eiizeHOepra, 3akOHbI COXpaHEHUsS 3apsA/lOBOTO U
MacCOBOT'0 YHCEI U YHEPTUU B SJAEPHBIX PEAKIUAX, 3aKOH PaIUOAKTUBHOIO
pacmana);

ONMKCHIBATh (PU3UYECKUE MPOLECCHl U SIBICHUS, HMCIOJIb3YyS BEIMYHHBI:
HANPsLDKEHHOCTD AJIEKTPUYECKOTO MOJIs, MOTEHIHAN JIEKTPOCTaTUYECKOTO
MOJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TIOJIsl, MAarHUTHBIA TOTOK, CHJIa AMIiepa, WHIAYKTUBHOCT,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKIMW, HHEPrus MAarHUTHOTO TMOJIS
IPOBOJAHHUKA C TOKOM, PENIITUBUCTCKUIN UMITYJIBC, ITOJIHAS YHEPTHUSl, SHEPT U]
MOKOSI CBOOOTHOM YaCTHUIIbI, JHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
U 3apsij siApa, SHEPTHUS CBSA3U Spa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
ANIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHAYKIUS, PE30HAHC, HHTEp(epeHIINS
BOJIH, Audpakuus, JUCHEPCHs, TOJIHOE BHYTPEHHEE OTpaKEeHHE,
doToanekTpudeckuii 3 dekt (hoTorddexr), anbda- u 6eTa-pacnasl saep,
ramma-u3iaydeHue saep, Gu3nuecKue MPUHIUIBI CIEKTPAIIBHOTO aHAIH3a U
paboTHI J1a3epa;

OTIpeeNsITh HAIMpaBiICHUE WHIYKIMA MAarHUTHOTO TIOJS TPOBOJHUKA C
TOKOM, cHJibl AMrniepa u cuibl JlopeHna;

CTPOUTH N300pa)K€HUE, CO3JaBAEMOE IIJIOCKUM 3€PKaJIOM, TOHKOW JINH30M,
U PaCCUUTHIBATh €r0 XapaKTePUCTUKH,

OPUMEHATh OCHOBOIIOJIATalIIAE ACTPOHOMMYECKHE IOHSTHS, TEOPUU H
3aKOHBl JJI1 aHauu3a U OOBSICHEHHS (U3NYECKUX IMPOIIECCOB,
IPOUCXOIAIIMX B 3BE3/1AaX, B 3BE3AHBIX CHCTEMAX, B MEKrajlaKTHUUECKOMN
cpele; IBUKEHUsI HEOECHBIX TeJl, 3BOIOLUY 3BE3]1 U BeeneHHol;
NPOBOJUTh HCCJIENOBAaHUE 3aBHUCHUMOCTEH (U3NYECKUX BEJIMYUH C
UCIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUN, TMpPU HSTOM KOHCTPYUPOBATh
YCTAHOBKY, (PUKCHUpOBATH pe3yJbTaThl MOJYYEHHOM  3aBUCUMOCTH
¢u3nuecknx BENMWYMH B BHAE TpaduKoB C y4E€TOM aOCONFOTHBIX
MOTPEIIHOCTE  WM3MEPEHUM, JleaTh  BBIBOJABI IO  pe3ysibTaTam
HCCJIEI0BAHMS;



MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OLICHWBAaTh aOCONIOTHBIE U
OTHOCHUTEJbHBIC TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHHUIA;
MPOBOJUTD OMBITHI 1O MPOBEPKE MPEITIOKEHHONW THUIOTE3bI: TUIAHUPOBATh
AKCIIEPUMEHT, COOMpaTh AKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTMCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUI;
co0Ir01aTh MpaBuiia 0€30MacHOr0 TPy/ia PY MPOBEACHUN UCCIICIOBAHUN B
pamMkax  y4yeOHOrO  OKCIEPHUMEHTa, MpakTUKymMa W y4eOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON JEATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaAHMS;

pemats pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3a/IaHHOM
¢u3ndyeckoil MOJENBI0: HAa OCHOBAaHWW AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndYecKkue MOMENH, OTBEYAIOIIUE TPeOOBaHUSAM 3a7add, MPUMEHSITH
(GopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAaThl (YU3HMUECKUX TCOPH
NpU  WCIOJB30BAHWHM MAaTeMaTHYeCKUX METOJOB pEIICHUS  3ajad,
IPOBOJIUTH PAcYEThl HA OCHOBAHWH MMEIOIIUXCS JaHHBIX, aHATH3UPOBAThH
PE3yNbTAThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM MOTYYESHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHWK U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TAaKKE UHTErPALMHA 3HAHUMN U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATh JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBJICHNUS,

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHUA 11 OOBACHEHHMS OCHOBHBIX
PUHIIMIIOB PabOTHI U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOICTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

INPUBOAMUTDH IPUMEPHI BKJIa/1a POCCUACKHX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHaAJIM3UPOBATh U OLIEHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOIACTBEHHON
JESTeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (PHM3MUYECKUMHU TPOLECCAMH, C
MO3UIIMH 9KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PallMOHAIBHOM
MPUPOJIOTIONB30BAaHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUU
HAyKH W TEXHOJOTWHA JJisi JaJbHEHIIEero pa3BUTUS YEJIOBEUYECKOTO
00111eCTBa;

MPUMEHSITh Pa3JIMUHbIE CIOCOOBI PadbOThl ¢ MHpOpManUend (PU3NIECKOTO
COJEp)KaHUSI C HCIIOJb30BaHWEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX



TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Yy4eOHOU H
HAy4YHO-TIOMYJISIPHOUW MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMaIKU, MOJYYEHHOM U3 PA3IUUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro HMH(OpPMAUI0O M  OLEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE U M03HABATEJIbHBIC yMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MPOLIECCE BHIOJHEHUS
IPOEKTHBIX U Y4EOHO-UCCIEeI0BATENbCKUX padoT;

paboTaTh B TpyHIe C MCIOJHEHUEM pa3IUYHbIX COLMAIIBHBIX pOJEH,
IUTAHUPOBATH Pa0OTy IPYIIIbI, PAlMOHAIBHO PACIPEACNATh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuoHaIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POPUIISL.
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11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznea 1. JIEKTPOJANHAMUKA
1.1 MaruauTHO€ 1oJie 14 https://m.edsoo.ru/SPRHOWUII
1.2 DNeKTpOMarHuTHasE MHAYKLNS 13 1 https://m.eds00.ru/VQQ38UZXC
Hroro no pazgeny 27
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2.1 Mexannyeckue Koyie0aHus 10 https://m.edsoo.ru/ YOUA6IFNZ
2.2 DneKTpOMarHUTHbIE KOJeOaHus 15 https://m.edsoo.ru/ALLBYV2CT
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3.1 Ocuosrl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
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Cucrtemaruzanusa 1 0000IIeHne
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n3ydeHuu kypca ¢uszuku 10 — 11
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Pe3epBHOE BpeMst 10 https://m.edsoo.ru/E65RY9XI.B
OBIIEE KOJIMYECTBO YACOB I10 170 16
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KPUTEPUU U HOPMbI OHIEHUBAHUA 3HAHUN OBYUAIOLIIUXCHA

OCHOBHbIe BUAbl KOHTPO/A U LLUKaNa

TeKyLWmii KOHTPOAb: YCTHbIN ONPOC, CAMOCTOATE/IbHbIE U NPOBEPOYHble paboTbl, TecT.

Py6e}KHbliA KOHTPOb: 1abopaToOpHble PabOTbI, NPAKTUYECKUE 3aHATUA, TEMATUYECKOE TECTUPOBAHME.
NTOroBbliA KOHTPO/Ib: 3a4eTbl, KOHTPOJIbHbIE PAbOTbI 32 YETBEPTb, NOAYroANE UAU FOA.
NaTnbannbHanA WKana: TPagnUNOHHbIE OTMETKM OT «2» A0 «5».

KpuTepumu oueHMBaHMA YCTHOrO OTBETA

OTmeTKa «5»: OTBET NO/HbINA, NPaBUbHbIN, MaTepMan U30XKeH 0CO3HAHHO B IOTMYECKOM NOCAeA0BaTeNbHOCTU; YYEHUK UCNOb3YyeT duU3nyeckune
TEPMMHbI, NPUBOAUT NPMUMeEpPbI, 060CHOBbIBAET BbIBOAbI.

OTmeTKa «4»: OTBET NpaBW/bHbINA, HO ecTb Hebosiblune Npobesibl B IOTUKE WU3NOMKEHUA WM He3HauyuUTeNbHble HEeTOYHOCTU B GpOpMyanpoBKe
NOHATUN.

OTmeTKa «3»: OTBEeT B LE/IOM NPaBW/bHbIA, HO MOBEPXHOCTHbIA, YYEeHWUK nyTaetca B GOpmMynax MAM TepMUHaX, 3aTPyAHAETCA NPUBECTM
[ OKa3aTenbCcTBa 6e3 HaBoOAALLMX BONPOCOB.

OTmeTKa «2»: 06HapyKeHOo He3HaHUe UAU HeNnoHUMaHKue 60obluei YacTu NPOrpaMMHOro MaTepuana, rpybble olWMBKM B 3aKOHaX 1 dopmMynax.

KpuTepuu oueHMBaHUA NUCbMEHHbIX U KOHTPO/IbHbIX paboT

OTmeTKa «5»: paboTa BbINOSIHEHA NOIHOCTLIO, NPABUILHO COCTAB/IEH X0, PeLleHus 3a4a4, HET BbIYUCUTE/bHbIX OLIMGOK.

OTMeTKa «4»: pelleHne NpaBUIbHOE, HO AONYLEHA o4Ha Herpybas ownbKa (BbluMCAUTENbHASA OMeYaTKa AN HETOYHOCTb B eAUHML, U3MEPEHMS).
OTmeTKa «3»: AOoNyleHbl OWWBKM B NOTMKe pelweHns GU3MYECKOM 3ajayun UM HEBEPHO MNpumeHeHa ¢opmyna, NMpu 3TOM BepHbl oblime
paccyKaeHus.

OTMeTKa «2»: He BbINOJIHEHO 60/1ee MOAOBUHbI 3a4aHNI UK AONYLWEHbI TPYybble OWNOKM BO BCEX OCHOBHbIX 334a4ax.

KpuTepum oueHmnBaHMA nabopatopHbix pabot

OTmeTKa «5»: NpaBuAbHO onpeaeneHa Uelb, CAMOCTOATE/IbHO M TOYHO cobpaHa YCTaHOBKA, BbINOAHEHbI USMEPEHMA U PaCcYeTbl, BEPHO OLEeHKe
NorpewHocT1, oGopm/EH OTYET.

OTmeTKa «4»: paboTa BbINOJIHEHA NOAHOCTbIO, HO U3MEPEHMA NPOBeAEHbI C HE6ObLLON NOrPELIHOCTbIO UK eCTb HEeAOUYETbI B BbIBOAAX.

OTMmeTKa «3»: ycTaHOBKa cobpaHa C NOMOLLbIO YYUTeNs, AONYLLEHbI OLWMBKM B pacdeTax uam obopmaeHuUn.

OTMeTKa «2»: OMbIT He NpoBeAeH, rpybble OWNBKK B UISMEPEHMUAX UM MOJHOE OTCYTCTBME OTYETa.



1. Kpurepuu oleHMBaHMS YCTHOI'O OTBETA

Kpurepnii [TokxazaTenn

JleMoHCTpUpYeT 3HaHUE (PU3MUECKUX 3aKOHOB, OHATHUI, BETMUMH; TOHUMAET
3HaHHMe TeopHUH .
I'paHUIIBI TPUMEHUMOCTH TEOPHit

JIoruka u3JIo:KeHust OTBeT CTPYKTYPUPOBAH, BHICTPOCH JIOTUYHO, COIEPKUT BHIBOJIBI
MaTtemMaTH4YeCKan

KoppektHo ncnonb3yeT GpopMyisl, BiajeeT MaTeMaTHYeCKUM ariapaToM
rPaMOTHOCTH
IIpumeHeHune 3HAHMIA [TpuBOANT MPUMEPHI U3 IPAKTHKH, OOBICHSET SBJICHUS, PEIIaeT KAYeCTBECHHbIE 3a7jauu
PeueBas KyJbTYpa Biameer TepMuHONIOrHEN, pedb IPaMOTHAs, OTBET OCMBICIICHHBIN

Ouenka «5»: [lonHoe 3HaHMEe MaTepuaa, JOrMYHOE U3JI0KEHUE, YMEHUE IPUMEHSTh TEOPHUIO, IPUBOAUTH TPUMEPHI.
Ouenka «4»: HeOonbliine HETOYHOCTH, HEJIOCTATOYHAS apryMEHTAIHs, HO 00Iiee MOHNMAaHUE €CTb.

Ouenka «3»: ®parmenTapHble 3HaHUS, OIIMOKH B (POPMYITHPOBKAX, HEYMEHHUE TPUMEHSITH TEOPHUIO.

Ouenka «2»: He3nanue OCHOBHBIX NMOHSATHI, HETOHUMAHUE CYTH SIBJICHUIA.

2. Kputepuu ouieHMBaHUS PelIeHUs] PAaCYETHBIX 3a/1a4




Kpurepuit [Tokazarenu

HpaBI/IJ'II)HO BBIACIISICT (I)I/ISI/IUIGCKYIO MOZCIb, ONpPCACIACT JaHHBIC U UCKOMBIC
IAHAJIM3 YCJI0BHS
BCIINYHUHBI

OO60cHOBBIBAET BHIOOP 3aKOHOB M (HOPMYJI, CTPOUT JIOTHUYECKYIO LIETOUKY
Br10op MeTona
peleHus

MaTtemMaTH4yecKue .

be3ommnb0uHO BRITOMHSAET PacyEThl, COOMIOAAET Pa3MEPHOCTh
npeo0pazoBaHus
NuTepnperanus pe3yiabTara AHanu3HUpyeT MOITYyYEHHBIN OTBET, OIICHUBAET €r0 PEAIUCTUYHOCTD
Odopmiienue Pemenne opopmieHo 4€Tko, ¢ MOSCHEHUSIMU U BBIBOJIAMHU

Ouenka «5»: CamocTosATeILHOE pellieHUE, BEPHBIN aHaIu3, 000CHOBAHHBIN BEIOOP METO/1a, KOPPEKTHBINA PacUET.
Ouenka «4»: Perienre BepHOe, HO C HE3HAUUTEIbHBIMU HEI0UETaMU (HET MOSICHEHUH, MEJIKHE OIIUOKN).
Ouenka «3»: PenieHue BeIMOIHEHO MO 00pas3ily, AOMYIIEHbI OIMOKU B pacuéTax WM JIOTHKE.

Ouenka «2»: PenieHre He BBIIOJHEHO WM JIOMYIICHbI TPYOble OIIHUOKH.

3. Kpurepuu onieHNBaHUA Ja00PATOPHBIX PAa0OT U MPAKTHKYyMa

Jlnst yriyOi€HHOTO YpOBHSI MPAKTUKYM MPEAIOJIaraeT caMoOCTOsITeIbHOE HCCIeJ0BAHME 110 PYKOBOJICTBY CBEPHYTOTO BHJIa 0€3 MOLIAT0BOIH
UHCTPYKIHH.



Kpurepuit

Tlokazarenu

IMocTanoBKAa eI

CamocTosATeNnbHO (GOPMYIIUPYET LeNb UCCIeI0BAHNUS, BBIIBUTAET IUIIOTE3Y

IlnanupoBanue

Omnpenenser 3Tanbl padoThl, MOAOUpaeT 000pyAOBaHNE, COCTABIISAET CXEMY YCTAaHOBKH

IIpoBenenue usmepeHuii

BeimosnnHsieT npsiMble ¥ KOCBEHHBIE U3MEPEHNs, COOII0AaeT MpaBuiia 0€30MacHOCTH

Oo0padoTka pe3yabTaATOB

PaccuuThIBaeT MOrpemHoCTy, CTPOUT TpaPUKH, aHATTU3UPYET 3aBUCHMOCTH

BuIBOIbI

dopMynHpyeT BEIBOJIBI, COTIOCTABIISET C TUTIOTE30H, OIICHHUBAET JJOCTOBEPHOCTh

Ouenka «5»: [TotHOCTBIO caMOCTOsTENbHAS paboTa, TpaMOTHast 00paboTKa TaHHBIX, APTYMEHTHPOBAHHBIE BBIBO/IBL.
Ouenka «4»: PaboTa BbIIOTHEHA, HO €CTh HETOYHOCTH B U3MEPEHHSIX MM 00paboTKe.

Ouenka «3»: PaboTta BBINOJTHEHA € TIOMOIIBIO YUUTEIS, BBIBOIBI IIOBEPXHOCTHEI.

Ouenka «2»: PaboTa He BBITIOJTHEHA WJIM JOIYIICHBI TPYOBIE ONTHOKH.

4. Kputepuu oueHMBAHUS NMPOCKTHOM U MCCJIEI0BATEIbCKOM 1eATeIbHOCTH

Kpurepuit ITokazarenu

AKTyaJILHOCTb O0ocHOBaHa 3HAYUMOCTD TCEMBbI, OIMPCACIICHBI LICIIN U 3aa4U

Conepmamle FJIY6I/IH3_ PACKPBITHUA TEMbI, HAYYHOCTb, UCITOJIb30BAHHUEC OJOIMOJIHUTCIIbHBIX HCTOYHNKOB




Kpurepuit [Tokazarenu

MeTonos10rus Brnanenue meronamu uccien0BaHusl, CaMOCTOSTEIbHOCTh BEIBOJIOB
IIpesenTanus JIOru4HOCTb, HAIJIAHOCTD, KAYECTBO O(POPMIICHNUS, YMEHHUE OTBEUaTh HA BOIPOCHI
Pednexcus CamoolieHKa pe3ysbTaToB, ONpe/eIeHUE TIEPCIIEKTUB

Ouenka «5»: BeicOkuii ypoBEHb CaMOCTOSITEIbHOCTH, HAYYHBIN MOAXO0/, TPAKTUYECKAsi 3HAYUMOCTb.
Ounenka «4»: PaboTa BbINIOJIHEHA, HO HEIOCTATOYHO apryMEHTUPOBAaHA WK 0(OpMIICHA.

Ouenka «3»: PaboTa ¢parmeHTapHa, OTCYTCTBYET aHAIN3, cladasi Mpe3eHTaIs.

Ouenka «2»: PaboTa He COOTBETCTBYET TPEOOBAHUSIM.

5. Kpurepuu onieHUBaHNSI KOHTPOJIbHBIX padoT

Kpurepuit [Tokazarenu

IMo1HOTA BHINOJIHEHUS BrimonHeHs! Bce 3a7aHus B TOJIHOM 00bEMeE

IIpaBUJIBLHOCTH BepHnble 0TBETHI, KOPPEKTHBIE pEIICHHs, COOJIIOJICHHE aJITOPUTMOB
CamMoCTOSITEILHOCTH PaGora BeinonHeHa 6e3 MOoCTOPOHHEN MOMOLIU

CxopocTb BoinonHenue B 0TBe1EHHOE BpeMst




Ounenka «5»: 90—100% BBITIOTHEHHBIX 3aJaHUHA.

Ouenka «4»: 75-89%.
Ouenka «3»: 50-74%.
Ounenka «2»: meaee 50%.

6. Kpurepuu onileHUBaHHMS TECTOBBIX 3aIaHUI

Tun 3aganns

Kpurepun

3aKpblTble BOIIPOCHI

[TpaBusbHBIM BEIOOP BapHaHTa

OTKpPBITHIE BONPOCHI

Kpatkwuii, HO TOUHBIN OTBET

3ajaHuA HA COOTBETCTBHE

Bepnoe conocraBnenue

PacuéTrHble 3a1a4un

[TpaBmibHOE perieHre ¢ 000CHOBAaHHEM

Ouenka «5»: 90—-100% npaBUIIBHBIX OTBETOB.

Omnenka «4»: 75-89%.
Onenka «3»: 50-74%.
Onenka «2»: menee 50%.

7. Kputepuu ouleHMBAHHUSA BeJCHUA TEeTPaau




Kpurepuit ITokazarenu

AKKYPaTHOCTh Yucrora, pa300punBOCTh, COOJIOIEHUE TTOIEH

IlosiHOTA Hanuyue Bcex K1acCHBIX U IOMAIIHUX padoT
IIpaBuiabHOCTH O(popMIIeHHS ColumroieHre TpeOOBaHMM K 3alIUCH 33a4, CXeM, Ipa(uKoB
PeryasipHocTb CucremMaTHuecKoe BeIeHUE 3arncen

Ouenka «5»: Terpaap Ben€Tcs akKypaTHO, Bce pabOoThl OOPMIIEHBI TPABUIIHHO.
Onenka «4»: EcTh He3HAaUNTENBEHBIE HETOYETEI.

Ouenka «3»: Terpaap Ben€Tcst HEPEryNIsIpHO, €CTh OLUINOKU B 0O(POPMIICHUH.
Ouenka «2»: TeTpaab OTCYTCTBYET WM BEAETCS HEOPEKHO.
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