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1. MIACIIOPT MIPOI'PAMMBI YYEBHOM JUCHUILINHBI
OVII.05 ®duszuka

1.1. O61acTh NPUMEHEHUs] IPOTrPAMMbI
[TporpamMma y4eOHONM NUCHUIUIMHBI SBISETCS YacTh0 MPOrPaMMBbI MOJITOTOBKU
KBAJIM(UIMPOBAHHBIX pabounx, ciayxamux mno mupodeccuun 35.01.19 Mactep
CaJI0BO-TIApKOBOT0O U JIAHAIIA(PTHOIO CTPOUTENILCTBA

1.2. MecTo y4eOHOI TMCHMIJIMHBI B CTPYKTYpPe MPOrpaMmbl MOATOTOBKHU
KBAJM(PUIMPOBAHHBIX PA00UMX, CAYKAIMMX. TUCITUTUIMHA OTHOCHUTCS K 0a30BBIM
JUCHUILUIMHAM 00111€00pa30BaTeIbHON MOITOTOBKH.

1.3. leau 1 3agqa4u y4eOHOM JUCUMILIMHBI — TPeOOBaHMS K pPe3y/ibTaTamM

OCBOEHUSI YUeOHOH JUCIUIJIMHBI:

Conepxkanue mporpammbl  «®Du3MKa»  HANpaBlIEHO Ha  JIOCTHKEHUE

CICIYIOIINUX LeJIe:

— OCBOGHHE 3HaHUN 0 (QyHIAMEHTAIbHBIX (DU3NYECKUX 3aKOHAX WU MPUHIIMIIAX,
JeXallluX B OCHOBE COBPEMEHHON (DM3MYECKOM KapTHUHBI MHpa; Haubosee
BA)KHBIX OTKPBITUSAX B 00JACTH (PU3MKH, OKA3aBIIMX OINPEAEIIAIONICEe BIUSHUE
Ha Pa3BUTHE TEXHUKHU M TEXHOJOTHH; METOIaX HAYYHOTO MO3HAHUS MPUPOIBL;

— OBJAJICHWE YMEHHUSMHU TPOBOAUTH HAOMIOJEHUS, TUIAHUPOBATH M BBIMIOJIHATH
DKCIIEPUMEHTHI, BBIJIBUTATh TUIOTE3bl M CTPOUTH MOJICIH, MPUMEHSTH
NOJTyYEHHBIEC 3HAHUS 10 (PU3HKE sl OOBSICHEHUS Pa3HOOOPa3HbIX (PU3MUECKUX
SIBJICHUI W CBOMCTB BEIIECTB; MPAKTHUYECKH UCIIOJIb30BaTh (hU3MUECKUE 3HAHMUS,;
OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYUYHON HH(pOpMAaLIH;

— pa3BUTHE [I03HABATENIbHBIX HWHTEPECOB, HMHTEIUIEKTYaJIbHBIX W TBOPYECKHX
CcrocoOHOCTEM B mpolecce MpHOOpeTeHUs] 3HAHUM W yYMEHHWM Mo (Qu3nke ¢
UCTIONIb30BAaHUEM DA3JIMYHBIX HCTOYHUKOB HWHGPOPMAIMU U COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH;

— BOCHUTaHHE YOEKIECHHOCTM B BO3MOXXHOCTH TIO3HAHHUS 3aKOHOB MPUPOJIBL,
UCIIOJIb30BAaHUSL JOCTIKEHUNH (U3MKU Ha OJaro pa3BUTHS UEJIOBEUYECKOM
IUBWIM3AIMN; HEOOXOJUMOCTH COTPYJHHMYECTBA B IPOLIECCE COBMECTHOTO
BBITIOJIHEHUS 33J1a4, YBOKHUTEIBHOTO OTHOIICHHS K MHEHHUIO ONIMOHEHTAa MpH
O0O0CYXJIEeHUH TPOOJEM €CTECTBEHHO-HAy4YHOrO0 COJEpk aHUS; TOTOBHOCTH K
MOPAJIbHO-3THYECKOW OLIEHKE MCMOJb30BAHMS HAYYHBIX TOCTHXKEHHH, 4yBCTBA
OTBETCTBEHHOCTH 3a 3aLIUTYy OKPYKAIOIIEH Cpe/ibl;

— WCIIONIb30BaHHWE TPUOOPETEHHBIX 3HAHUW W YMEHHH IS pelIeHus
NPAKTUYECKUX 3a]ad IOBCEAHEBHOM KHU3HHU, oOecreueHuss 0e30macHOCTH
COOCTBEHHOW KW3HM, PAIMOHAIBHOTO TMPHUPOJOTONB30BAHUS W OXpPaHbl
OKpYXalomel cpeapl U BO3MOXKHOCTh TMPUMEHEHHWs 3HAHUW TPH PEIICHUU
3aJ1a4, BO3HUKAIOIIKX B MOCJENYIOIeH MpodeccuoHanbHOM 1eATeIbHOCTH.

OcBoeHue conepkaHus ydeOHOW aucuUIUIMHBL «Pu3nkay obecrneyrBaeT

JOCTH)KEHHE CTYACHTAMH CIIEIYIOUINX PE3YyIbTaTOB:

JIMYHOCTHBIX:



YYBCTBO T'OPJOCTH M YBAXKEHHSI K UCTOPUHU U JOCTHXKEHHSIM OTEYECTBEHHOM
(¢uznyueckoil Hayku; QU3NYECKH IPAMOTHOE MOBEJIEHUE B MPO(ecCHOHAIbHOM
NESATENIBHOCTH U OBITY IPU 00paILIEHUH ¢ TPUOOpaMu U YCTPOHCTBAMU;
TOTOBHOCTh K MIPOAOJKEHHIO 0Opa30BaHUS M IOBBIIICHUS KBaJU(pUKALUU B
n30paHHOM MpodeCCHOHATBLHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHUE POIU
(buU3NYECKUX KOMIIETEHIIUH B 3TOM;
YMEHHE HCIOJb30BaTh JOCTI)KEHHS COBPEMEHHOM (u3Mveckod HaykKu U
(u3NYECKUX TEXHOJIOTUN ISl MOBBILIEHUSI COOCTBEHHOTO MHTEJIEKTYaIbHOTO
pa3BUTHA B BBIOpAaHHON ITPO(HECCUOHATIBHON €A TENBHOCTH;
YMEHHME CaMOCTOSITEIbHO J100bIBaTh HOBbIE i1 ceOs (pU3MUECKUE 3HaHU,
UCIIOJNIB3YS JISl 3TOTO AOCTYIHbBIE HCTOYHUKH UH(DOpMAIINH;
YMEHUE BBICTPAWBATh KOHCTPYKTHUBHBIE B3aMMOOTHOLUEHUS B KOMaHJAE IO
pelIeHnIo O0IIKX 3a/1a4;
YMEHUE YOPaBIATh CBOEH IO3HABATEIbHOW JIESTENBHOCTHIO, IPOBOJUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;
MeTalnpeIMeTHbIX:
UCIIOJIb30BAaHUE DPA3JIMYHBIX BUJOB II03HABATEIBHOM JESATEIBHOCTH UL
peuieHust (U3MYECKUX 3a/1ad, NPUMEHEHUE OCHOBHBIX METOIOB IO3HAHUS
(HaOmro/leHUs, ONUCAHUSA, W3MEPEHMs, OSKCIEpPUMEHTa) I H3yYCHHUS
PAa3IMYHBIX CTOPOH OKPYKAIOIIEHN NEVCTBUTEIBHOCTH;
UCITOJIb30BAaHUE OCHOBHBIX MHTEJJIEKTYaIbHBIX ONEPALMil: MOCTAHOBKHU 33]1a4H,
dopMynupoBaHUsS THUIIOTE3, aHAJIW3a M CHHTE3a, CpPaBHEHHUs, 0000IeHus,
CUCTEMAaTU3ALlMM, BBIABICHUA IPUYMHHO-CIECACTBEHHBIX CBA3E€H, IIOMCKA
aHaJIoroB, (OPMYJIHUPOBAHMSI BBIBOJOB JJIsi HM3YYEHHs pPa3IUYHBIX CTOPOH
¢uznyeckux OOBEKTOB, SIBICHUNW M MPOLECCOB, C KOTOPHIMH BO3HHUKAET
HE0OXOIMMOCTb CTaJIKUBATHCS B IPO(eccHoHanbHOM cdepe;
YMEHUE TE€HEPUPOBATH HAECH U ONPENENsATh CPEICTBA, HEOOXOAUMBIE M UX
peanu3anuu;
YMEHUE HCIOIb30BATh PA3JIMYHbIE MCTOYHHUKHU JUISI TOJy4eHHsS (HU3NUYECKON
uH(pOpMalK, OLIEHUBATh €€ JOCTOBEPHOCTH;
YMEHHE aHAJIU3UPOBATh U MPEACTABIATH HH(POPMALIMIO B Pa3IMYHBIX BUAAX;
YMEHHME IYyOJUYHO MPENCTaBIATh Pe3yibTaTbl COOCTBEHHOTO HCCIEIOBaHUS,
BECTU JHUCKYCCHH, JOCTYMHO M TAPMOHUYHO COYE€Tasi COAEp)KaHHe U (HOPMbI
npeacTaBiIsieMol nH(popmanuu;
npeaIMeTHbIX:
c(hOpMUPOBAHHOCTh MPEACTABICHUM O POJIM U MeCTe (PU3UKU B COBPEMEHHOMU
HAyYHOW KapTHHE MHpPA; TOHMMaHHEe (PU3UUECKOMN CYIIHOCTH HAOJI0JaeMbIX BO
Bcenennoit  sBnenmii, ponu ¢usukd B (HOPMUPOBAHWM Kpyrosopa u
(GYHKIIMOHAJIBLHON IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIIeHUs] TPaAKTUUECKUX 33/1aY;
BJIAJICHUE OCHOBOITOJIArat0IIMH buznueckumMu MOHATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSIMHU; YBEPEHHOE HCIOIb30BaHUE
(bU3MYEeCKO TEPMUHOJIOTHMHU U CUMBOJIUKH;



— BIAJCHHE OCHOBHBIMH METOJAMHM HAYYHOTO TIIO3HAHUS, HCIOJIB3YEMBIMH B
¢usuke: HaOIIOIEHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

— yMeHusi oOpalaThIBaTh pe3yNbTaThl U3MEPEHUH, OOHAPYKHUBATh 3aBHCHUMOCTD
MeXay (U3NYECKMMH BEIMYMHAMHU, OOBSCHATH TOJYYCHHBIE PE3YJIbTaThl U
JIeNaTh BBIBOIBI,

— c(hopMHpPOBAaHHOCTH YMEHUS peliaTh GU3NIECKUE 3a0aUu;

— c(hOpMHUPOBAHHOCTh YMEHUS MIPUMEHSTH MOJyYeHHbIE 3HAHUS JUISI OOBSICHEHUS
yCIOBUI TPOTEKaHUs (PU3MUYECKUX SBICHUI B MpuUpoje, MpodheccCHOHAIbHON
cdepe ¥ Ui NPUHATHS IPAKTHUECKUX PEIICHUH B TIOBCEAHEBHOM KU3HU;

— c(hOpPMHUPOBAHHOCTh COOCTBEHHOW MO3MLMHU IO OTHOIICHUIO K (hU3HUYECKOi
uHbOpMaInH, OTy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

1.4. KosinuecTBO YacoB HA OCBOEHHE MPOTrPaMMbl y4eOHOM JUCHUILIMHBI:
MaKCUMaJbHOU yueOHON Harpy3ku oOyuatomerocs: 137 gaca, B TOM ducie:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 90 yacos,;
CaMOCTOATENbHOM paboThl 47 yaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUIIJINHBI

2.1. O0bem y4eOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Buna yuyeo6Hoii padoThl Oovem uacoe
MakcuManbHasi yueOHasi HArpy3ka (Bcero) 137
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 90

B TOM 4HUCJIC:

J1a00paTopHbIe PaOOTHI —

PAKTHYECKUE 3aHATHUS 44

KOHTPOJIbHBIE paOOThI —

KypcoBas pabota (poekT) (eciu npedycmompero) —

CamocrosiTesibHas paboTa o0yuaruerocs (Bcero) 47

HpOMe)KyTO‘IHaH aTrecranus -

Umoeosas ammecmayus 6 ghopme

KOJJIOK6UYMA




2.2. TemaTu4eckuii IJIaH U copep:kanue ydeoHou nucuuniannsl OYIL0S OU3UKA

HaunmenoBanue
pa3/iesioB U TeEM

Conep:xanue yueOHOro MaTepuaJia, JJjadbopaTtopubie padoThl M NPAKTHYECKHE 3aHATHS,
CaMoOCTOsSITeJIbHAsI padoTa 00y4a0IMXcst

O0beM yacoB

YpoBenb
OCBOEHHS

1

2

4

BBenenue

Coaep:xanue yueOHOro MaTepuaJia

Ousnka — (pyHaaMeHTanbHas Hayka o npupoze. EcrecTBeHHO-HayuHBIH METO/1 TO3HAHUS, €TO
BO3MO>KHOCTH M IPAHULIBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsI B IPOLIECCE TIO3HAHMS
npupozsl. MonenupoBanue pu3nyecKux SBICHUN U POIeccoB. Poib SKCIEpUMEHTa B TEOPHH B
npoiiecce no3Hanus npuposl. Gusnueckas BenuunHa. [lorpemHocTy n3aMepeHnit GpU3NIecKux
BenurH. OU3MUECcKue 3aKOHBL. [ paHUIbl TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [loHsATHE O
¢du3ndeckoil kapTuHe Mupa. 3HayeHue ¢pu3uku npu ocsoenuu npogeccuii CIIO.

1

CamocrosiTejibHas padoTa

Pabora ¢ yueOHOI iuTepaTypoil, KOHCIIEKTAMU

Paszgea 1. OCHOBBI

OU3UKHUN

Tema 1.1.

Coaep:xanue yueOHOro MmatepuaJia

MexaHnuka

Kunemaruka. Mexannueckoe neuxkenue. [lepemenienue. I1yre. Ckopocts. PaBHOMEpHOE
IIPSAMOJIMHEMHOE IBHKEHUE. Y CKOpeHue. PaBHOIIEpEMEHHOE NPAMOJIMHENHOE IBUKCHUE.
CBobOonHoe mageHue. [IBuxenue tena, OpOIIeHHOro Mo YIJIOM K TOpU30HTY. PaBHOMEpHOE
JBUKEHHE 110 OKPYKHOCTH.

3akonbl Mexanuku Herwortona. Ilepsriii 3akon HetoTona. Cunta. Macca. Umnynbc. BTopoit 3akon
Hprorona. OCHOBHOI 3aKOH KJIacCHYECKOM AuHAMUKH. TpeTuii 3akoH HeroToHa. 3akoH
BCEMHpHOTO TsroteHus. ['paButannonHoe nose. Cuna tsxectu. Bec. CriocoObl n3MepeHns: MacChl
Ten. CUiibl B MEXaHHKE.

3aKoHbI COXpaHeHHs] B MeXaHHKe. 3aKOH COXpaHeHUs uMIyibca. PeakTuBHoe aBmkenue. Pabora
cubl. PaboTa noTeHManpHeIx cuil. MouHocts. DHeprusi. Kunetnueckas sHeprusi.
[ToreHnnanbpHast 2HEprusa. 3aKOH COXPaHEHHsI MEXaHUUECKOH 3Hepruu. IIpuMeHeHne 3akoHOB
COXpaHEHHUS.

JlemoHcTpanuu: 3aBUCUMOCTh TPAEKTOPUHU OT BBIOOpA CUCTEMBI OTCUYeTa. BUIbI MEXaHUYECKOTO
JBHKEHHUSI. 3aBUCUMOCTh YCKOPEHHMS TeJla OT €r0 MacChl U CHJIbI, JEHCTBYIOIIEH Ha TEJIO.
Crnosxenue cuil. PaBeHCTBO M TPOTUBOMNOJIOKHOCTD HAIIPABIIEHUS CHJI JIEMCTBUS U
MPOTUBOAECUCTBUA. 3aBUCUMOCTh CHJIBI YIPYTOCTH OT Aedopmanuu. Cuisl TpeHus. HeBecomocTs.
PeaktuBHOe aBmkeHue. [lepexon NOTeHIMAIBHON SHEPIrUH B KHHETHYECKYIO U 0OpaTHO.

IIpakTnyeckue 3aHATHS




Hccaenosanye IBUXEHUS TeJIa O AEHCTBUEM IOCTOSIHHOM CHJIBI.

W3y4eHne 3aKOHA COXPAHCHUS UMITYJIbCA.

CoxpaHeHHEe MEXaHUYECKON SHEPTUH MPH JBUKCHUH TEJIa 0] ICHCTBUEM CHII TSDKECTH U
YIIPYTOCTH.

CpaBHeHHE pabOThI CHITBI C M3MEHEHUEM KHHETHUYECKOW YHEPTUH Tella.

W3ydeHne 3aKOHOB COXPaHEHUs Ha TIPUMEpPE yaapa IMapoB U OATMCTHYECKOTO MAsITHHKA.
N3yuenne ocoOEHHOCTEN CHIIBI TPEHUS (CKOJIBKCHHUS ).

CamocrosiTesibHas padoTa

PaboTa ¢ yueOHON JTUTEpaTypOid, KOHCIIEKTaMU

Tema 1.2. OcHOBBI
MOJIEKYJISIPHOM
(uzuxku n
TePMOJAMHAMHUKH

Conep:kaHue y4eOHOT0 MaTepuaJia

OCHOBBI MOJIEKYJISIPHO-KHHETHYeCKO# Teopuu. M ieanbHblil ra3. OCHOBHBIE MOJOKEHUS
MOJIEKYJIIPHO-KMHETHYECKOU Teopuu. PazMepsl 1 Macca MOJIEKYN U aTOMOB. bpoyHOBCKOE
neuxenue. uddysusa. Cuibl 1 SHEPrus MEXMOJIEKYISIPHOTo B3auMoieicTBus. CTpoeHue
ra3000pa3HbIX, KUAKUX U TBEPBIX Tesl. CKOPOCTH ABMKCHUS MOJICKYI U UX U3MEpPEHUE.
WneansHelii ra3. [laBnenue raza. OCHOBHOE ypaBHEHHUE MOJIEKYJIAPHO-KUHETHUYECKOU TEOPUHU
ra3oB. Temneparypa u ee usmepenue. 1'a30Bbie 3aK0HbI. AOCOIIOTHBIN HYJIb TEMIIEPATYPBHI.
TepMmoanHaMuuecKas 1IKaia TEMIEPATypbl. Y paBHEHUE COCTOSIHUS UACAIbHOTO raza. MossipHas
ra3oBasi IOCTOSTHHAs.

OcHoBbI TepMoanHAMUKH. OCHOBHBIE [TOHATHUSA U ONpeieTeHusl. BHYyTpeHHss1 SHEPIUsl CHCTEMBI.
BuyTpenHss sHeprus uaeanbHoro rasza. Pabora u teriora kak Gpopmbl iepefadu SHEpruu.
TemnoemMkocTh. Y AenbHas TEMIIOEMKOCTh. Y paBHEHHE TEIUIOBOTO OanaHca. [lepBoe Havamo
TepMoAuHaMHUKU. AnnabatHbiil nponecc. [Ipunnun aeiictsus temnosoi mamuHel. KT/ TerioBoro
asurarens. Bropoe Hayano TepMOAMHAMUKH. TepmMoarHaMuUdeckas 1Kaina TEMIIEparTyp.
XononuneHble MaluHbL. TerutoBeie ABuraTenu. OxpaHa mpUpoIbL.

CpoiicTBa napos. lcnapenue u konaeHcanus. HacwieHHbIN ap 1 ero cBoiictBa. AGCONIOTHAS U
OTHOCHUTEIIbHAs BIAXKHOCTh Bo3ayXa. Touka pocsl. Kunenue. 3aBucuMOCTh TeMIEpaTypbl KUIIEHUS
oT aasieHus. [leperpersiii map U €ero UCIoOJb30BaHUE B TEXHUKE.

CBoiicTBa XKHAKOCTEN. XapaKTepUCTUKA KUJIKOTO COCTOSTHUS BemecTBa. [I0BepXHOCTHBIN CioM
KUJKOCTU. DHEPIHsi HOBEPXHOCTHOTO CII0s. SIBICHUS HA TPaHULE )KUIKOCTH C TBEPBIM TEJIOM.
Kanunnsipueie siBiieHus.

CBolicTBa TBepABIX TeJl. XapaKTepUCTHUKA TBEPIOTO COCTOSIHUS BELIECTBA. Y IPYrUe CBOMCTBA
TBEpABIX TeN. 3aKoH ['yka. MexaHnueckre CBOMCTBA TBEPABIX Te. TemnoBoe paciunpeHue
TBEPABIX TEJ U XKUAKOocTer. [imaBnenue n Kkpucramum3anus.

Hemonctpanuu: JIpmxenue 6poyHoBckux dactuil. Juddysus. VIsmMenenue naBneHus rasa ¢
M3MEHEHHEM TeMIIepaTyphl P MOCTOSTHHOM o0beMe. M3oTepMudeckuit 1 n300apHbBIN MPOIECCHI.




W3meHeHnne BHYTpEHHEH SHEPTUU TEJ MPU COBEPIICHUH padOThl. MOJIeN TETIOBBIX JIBUTATENICH.
Kunenue Boabl Ipyu OHWKEHHOM AaBiieHuu. lIcuxpomerp u rurpomerp. ABneHus
MOBEPXHOCTHOTO HATSHXKEHUS M cMauuBaHusi. Kpucrasmibl, aMopHble BeliecTsa,
KUJKOKPUCTAININYECKUE TENIA.

HpaKaneCRne 3aHATHSA

10

W3mMepeHune BIa)KHOCTU BO3/yXa.

M3MepeHue noBepXHOCTHOTO HATSKEHUS )KUKOCTH.

HaGmonenue nponecca kpucrannusauuu Mzyuenne negopMaiuy pacTsKeHusl.
W3yueHne TemI0BOro pacIupeHus TBEPbIX Tell.

M3yueHne 0coOEHHOCTEH TEIIOBOTO PACHIMPEHUS BOJIBI.

CamocrositesibHas padora

Pabora ¢ yuebHoOI 1uTepaTypoii, KOHCIIEKTaMH

Tema 1.3.
DJIeKTPOAMHAMHUKA

Conep:kanue y4eOHOro MaTepuaJia

DyleKTpHYeCcKoe MmoJie. DIEKTPUUECKUE 3apsA/ibl. 3aKOH COXpaHeHHUs 3apsiaa. 3akoH KyroHa.
DnekTpuueckoe nosie. HanpsskeHHOCTh AyieKTprudecKkoro mojst. [IpuHIun cynepno3uimy mojiei.
PaGoTa cuit anekTpocraruueckoro mojs. Ilorennuan. Pa3HocTh MOTEHIIMAIOB.
DKBUIOTEHIIUATLHBIE TOBEPXHOCTH. CBSA3b MEXAY HANPSKEHHOCTHIO U PA3HOCTHIO MIOTEHIIUATIOB
3JIEKTPUYECKOT0 MoJid. JuanekTpuku B ayiekTpudeckom noiie. [lonspuzanus 1M3J1eKTPUKOB.
[IpoBonHuku B annekTpudeckom noje. Kongaencaroprl. CoelMHEHHE KOHICHCATOPOB B OaTapero.
DHeprusi 3apsyKEHHOT0 KOHJIEHCATOpa. DHEPTUs 3IEKTPUYECKOTO MOJIS.

3aKOHBI MOCTOSTHHOI0 TOKA. Y CJIOBHS, HEOOXOIUMBIE /I BOSHUKHOBEHHUSI M TTOJIICP>KAHUS
aneKkTpudeckoro Toka. Cuia Toka U MIOTHOCTh ToKa. 3akoH Oma s yyactka nenu 6e3 3/1C.
3aBUCHUMOCTD AJIEKTPUYECKOTO COMPOTUBIICHUS OT MaTepraa, IJTUHbI U IUIOIIAIA MTONIEPEUHOTO
CEYEeHMS POBOJHUKA. 3aBUCUMOCTb 3JIEKTPUYECKOTO COMPOTUBIIEHUS TPOBOIHUKOB OT
TeMIIepaTypbl. DJIEKTPOABIDKYIIAs CUJla HICTOYHUKA TOKA. 3akoH OMa JyIsl TIOJTHOM IS .
Coenunenre mpoBoAHUKOB. CoeIMHEHNE NCTOYHUKOB 2JIEKTPHUECKON dHEpTUn B OaTapero. 3aKoH
Jxoyns—Jlenna. Pabota u MOIITHOCTB AJIEKTpUYECKOTO TOKa. TernoBoe AeiicTBHE TOKA.
DJleKTPpUYECKHUI TOK B MOJYynpoBoAHUKaX. COOCTBEHHAs MPOBOANUMOCTD MOTYITPOBOTHUKOB.
[TomympoBOTHUKOBEIE TPUOOPHI.

MarnuTtHoe noJjie. BekTop MHIYKIIMM MarHUTHOTO ToJIsl. JleficTBHE MarHUTHOTO MOJIA HAa
IPSIMOJIMHENHBIN IPOBOIHUK € TOKOM. 3aKOH AMmiepa. BzanmozeiictBre TokoB. MarHuTHbIN
noTok. PaboTa 1o nmepeMenieHnio MpoBOJHUKA ¢ TOKOM B MarHUTHOM TioJie. J[elficTBe MarHUTHOTO
noJist Ha IBMoKyIuiics 3apsa. Cuna Jlopenna. OnpeneneHue yaeabHoro 3apsaaa. Y CKOpUTeIn
3apsHKEHHBIX YaCTHIL.

DJIeKTPOMAarHUTHAasi MHAYKIUS. DJIEKTpOMarHuTHasi MHAYKIUsA. BUxpeBoe 35ieKTpuyueckoe mnoie.
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CaMOuHIYKIMS. DHEPTUsi MArHUTHOTO MOJIA.

JemoHcTpanuu: B3anmoaeincTsue 3apsskeHHbIX Tell. [I[pOBOJHUKY B 3JIEKTPUYECKOM IIOJIE.
Husnextpuku B anexktpudeckom nose. Konaencaropsl. TemmoBoe neicTBUE 3JIEKTPUUECKOT0 TOKA.
CoOcTBeHHAS U IPUMECHAsSI TPOBOAMMOCTD TIOTYITPOBOAHUKOB. [10TyIIpOBOHUKOBBIN THO.
Tpanzucrop. OneIT Ipcrena. BzanmoneiicTBue npoBOHUKOB ¢ TOKaMU. OTKIOHEHUE
AJIEKTPOHHOIO IMy4YKa MAarHUTHBIM MOJIEM. DJIEKTPOIBUTATENb. DIEKTPOU3ZMEPUTEIbHBIE TPUOOPHI.
OnektpomMarautHas HHAYKIus. OnbiTel @apanes. 3aBucumocTs IJIC caMOMHAYKIIUHA OT CKOPOCTH
W3MEHEHUS CHJIBI TOKA U MHAYKTUBHOCTH MPOBOTHUKA. PaboTa anekTporeHeparopa.
Tpancdopmarop.

IIpakTnyeckue 3ansaTUs

10

Wzyuenue 3akona Oma sl y4acTKa IIeTH, MOCIe0BaTeIbHOTO U MapalljIeIbHOTO COSAMHEHHUS
MIPOBOJIHUKOB.

N3yuenune 3akona Oma i OJTHOW LIETIH.

N3yuenue siBeHUs 3JIEKTPOMArHUTHONW WHIYKITUH.

Omnpenenenne korhHULMEHTA MOJIE3HOTO TEHCTBUS IEKTPUUECKOT0 YaifHUKA.

Ornpezenienre TeMIepaTypbl HUTH JIaMITbl HAKaJIMBaHUSI.

Onpepnenenne DJIC u BHYyTPEHHETO CONPOTUBIIECHUS NCTOYHUKA HAIIPSKEHUSL.

CamocrosiTejibHas padoTa

Pabota ¢ yueOHOM 1uTepaTypoi, KOHCIEKTaMU

Tema 1.4.
Koseoanua n
BOJIHBI

Coaep:xanue yueOHOro MmaTepuaJia

Mexannueckue kosnedanusi. KonebarenpHoe npmwxenue. ['apmonnueckue konebanus. CBOOOHBIE
MexaHu4deckue kojaeOanus. JInHeliHble MexaHUUYeckue KonebarenbHble cucTeMsl. [IpeBpaienue
SHEPruM NMpu KosiedaTeabHOM IBHKEHUH. CBOOOIHBIE 3aTyXal0IIle MEXaHUYECKUE KOJIeOaH sl
BeIHY)X/IeHHbIE MEXaHUYECKHE KOJIeOaHusl.

Ynpyrue BoJsiHbl. [lonepeunsie 1 NpoAOIbHBIE BOJHBI. XapaKTEPUCTUKH BOJIHBL. Y DaBHEHHE
riockoi 6erymie BonHbl. IHTepdepenuns BoaH. [lonstue o audpakium BosiH. 3ByKOBbBIE BOJIHBI.
VYbpTpa3ByK U €ro NpUMEHEHHUE.

DJIeKTpOMarHuTHbIe KoJjiedanusi. CBOOOIHBIE AJIEeKTpOMarHuTHeIe KoseOanus. [IpeBpaienue
SHEPIUu B KoJeOaTeIbHOM KOHTYpe. 3aTyXarole 31eKTpOMarHuTHele kojiebanus. ['eneparop
HE3aTyXaIoUUX IEKTPOMarHuTHBIX KoseOaHuil. BeIHyKIeHHbIE 2JIeKTpHUUEcKHe KojeOaHusl.
ITepemenHbIi TOK. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE M MHIYKTUBHOE COIIPOTUBIICHHUS
MePEMEHHOTO TOKa. 3akoH OMa JIJIsl AJIEKTPUIECKON IenH TIepeMEeHHOro Toka. PaboTa 1 MOIIIHOCTH
nepeMeHHoro Toka. ['eneparopsl Toka. Tpancdopmaropsl. Toku Beicoko# yacToThl. [lonydenue,
nepeaava u pacrpeeseHue JIeKTPOIHEPTUH.

DJIEKTPOMarHUTHBIE BOJIHBbI. DJIEKTPOMArHUTHOE M0JIE€ KaK 0COOBIN BUJ MaTEpHUH.

11




DnekTpoMarHuTHeIe BoJHBI. BuOpartop I'epria. OTKpeITHIN KonebaTenbHbIi KOHTYp. M300peTeHne
paauo A.C. Ilonoseim. [Tonsitue o pagnocssizu. [IpuMeHeHne 3€KTPOMarHUTHBIX BOJIH.
Jemoncrpanun: CBoOOAHbBIE U BEIHYKICHHbIE MeXaHndeckue konedbanus. Pesonanc. OOpazoBanue
U pacIpoCTpaHeHUe yrpyrux BoiH. Yacrora konebaHuit 1 BpICOTAa TOHA 3ByKa. CBOOOIHBIC
3JIeKTpOMarHuTHele kojaebanus. OciuiorpaMma nepeMeHHoro Toka. Kongencarop B nenu
nepeMeHHOro Toka. Karyika uHIyKTUBHOCTH B LIENU NIEPEMEHHOTO ToKa. Pe3oHaHc B
MIOCJIEIOBATEIBHOM €N NEPEMEHHOTr0 TOKa. 3i1yueHre 1 npuem 3J€KTPOMarHuTHBIX BOJIH.
Pagnocss3b.

IIpakTnyeckue 3ansaTus

W3yueHne 3aBUCUMOCTH NEPHOIa KOJICOAHUH HUTSHOTO (MITU MPYKMHHOTO) MasiTHUKA OT JJIMHBI

HUTH (UM MacChI IPpy3a).
WHAYKTHBHBIC U EMKOCTHOE COITPOTHBIICHUS B LIEMTU MIEPEMEHHOTO TOKA.

CamocrosiTesibHas padora

Pabota ¢ yueOHOM 1uTepaTypoi, KOHCIEKTaMU

Tema 1.5. OnTuka

Coaep:xanue yueOHOTo MaTepHaJia

IIpupona cBera. CKOpOCTb pacCIpOCTPAaHEHUS CBETA. 3aKOHBI OTPAKEHUS U IIPEJIOMIICHUS CBETA.
[TonHoe oTpaxenue. JInn3el. ['na3 kak ontudeckas cucrema. OnrTuyeckue nNpudopsl.

BosiHoBbIe cBoOlicTBa cBeTa. HTepdepenus ceera. KorepeHTHOCTh CBETOBBIX JIyueil.
WnTepdepenius B TOHKUX IuieHKax. [lonockl paBHo TonmuHel. Konbua HeroToHa.
Hcnonb3oBanue uutepdepeHun B Hayke u TexHuke. udpaxuus ceera. Audpakius Ha menu B
napajuieabHbIX Jydyax. [udpaknuonnas pemerka. [lonstue o ronorpaduu. [onspuzarus
nonepeuHbIx BoJH. [lomapusanus ceera. J[BoiiHoe nyuenpenomiuenue. [omapounasl. Jucnepcus
cBeta. Buapl ciektpoB. CriekTpsl ucnyckanust. CieKTpbl MOTJIOMIEHUS. Y IbTpaQHOIETOBOE U
uH(pakpacHoe u3nyyeHus. PenrreHoBckue nyun. VX nmpupoja u cBoicTBa.

JlemoHcTpanuu: 3aKOHbI OTpaXKEHUS U IIpesioMiieHus cBeTa. [loiHoe BHyTpeHHEee OTpakeHHUE.
Ontuueckue npudopsl. MuTepdepennns ceera. Judpakuus ceera. [lonspuzanus ceera.
[Tonryuenue cnekTpa ¢ MoMoIlbio npu3Mbl. [lonydyeHne cnekTpa ¢ MOMOUIbI0 AUPPAKIIMOHHOM
pemeTkd. CIeKTpOCKOII.

ITpakTHyeckue 3ansaTus

N3yuenne nzo0paskeHus MpeIMETOB B TOHKOM JIMH3E.

W3yuenue untepdepeHuu 1 qudpakiiuu cBeTa.
["'pagyupoBKa CIIEKTPOCKOIIA U ONpeAeSIeHUE ITMHbBI BOJHBI CIIEKTPAIbHBIX JTUHHM.

CamocrosiTeibHas padora

Pabora ¢ yueOHoIi IuTeparypoid, KOHCIIEKTaMH

Tema 1.6.

Conep:xanue yueOHOro MaTepuaJia
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DJIEeMEeHTBI
KBaHTOBOH (U3UKH

KBanroBas ontuka. KBanrosas runoresa [Inanka. ®otonsl. BHemHuii GporosnexTpuaeckuit
addexr. Buyrpennuit poroaddext. Tumbl GoTod1€MEHTOB.

®u3uka aroma. Pazputue B3IIIS110B Ha CTPOCHHE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX
CHeKTpax Bogopoja. SnepHas moaens atoma. OnbitTel D.Pe3epdopaa. Monens atoma BoIopoa mo
H.Bopy. KBaHTOBBIE F€HEPATOPHI.

®u3nka aTOMHOro siApa. EctecTBeHHas painoaKTUBHOCTb. 3aKOH paJMOaKTUBHOIO paciaja.
CrniocoObl HaOMIOICHUS U PErUCTpAlU 3apsbKeHHBIX yacTull. D¢ dekt Basmioa — Yepenkosna.
Crpoenue atomHoro sifipa. Jlepexr Macchl, SHEPTHsl CBA3H U YyCTOWYMBOCTh aTOMHBIX SIZIEP.

S nepuble peakuuu. VIcKyccTBeHHas paIn0akTUBHOCTD. [lenenue Tsokensix saep. Llennas saepnas
peakuus. Ynpasisiemas LenHas peakuus. SnepHeiii peakrop. [lonydeHne paguoakTUBHBIX
M30TONOB U UX IIPUMEHEHUe. buonornueckoe aeiicTBUE paiMOAKTUBHBIX U3JIyYEHUI.
DJIeMEHTapHBIE YaCTHUIIBI.

Hemonctpanuu: @otorddekt. JInnelyaTpie CIEKTPhI pa3TUYHbIX BellecTB. M3nyueHue nazepa
(xBaHTOBOTO reHeparopa). CY4eTUNK MOHU3UPYIOMIHNX U3ITYYCHHI.

IIpakTHyeckne 3aHATHA (HE IPEyCMOTPEHBI)

CamocrosiTejibHas padoTa

Pabota ¢ yueOHOM uTepaTypoi, KOHCIEKTaMU

Tema 1.7.
IBoJIIOIHA
Bceaennoi

Coaep:xanue yueOHOro MmatepuaJia

Crtpoenue u pazsutne Beesiennoii. Hama 3Be31Has cucrema — I'anaktuka. J[pyrue rajiakTUky.
beckoneunocts Beenennoii. [Tonsitue o kocmonoruu. Pacmmpsitomasicss Becenennasa. Moaens
ropsiueit Beenennoii. CtpoeHune u npoucxoxaenue ['anakTuk.

IBoJonus 3Be31. ['unore3a npoucxoxaeHuss CosHeuHoi cucremMbl. TepMOsIEpHBIN CHHTES.
[Tpobnema TepmosaepHoii sHepreTuku. JHeprus ConHIa U 3B€3]1. DBOJIOLMS 3BE3/.
[Tpoucxoxaenre CONHEYHON CUCTEMBI.

Hemonctpanuu: ConHeuHas cuctema (Mojienb). @ororpaduu miaHeT, CeIaHHbIe ¢ KOCMUYECKIX
30H10B. Kapra Jlyns! un nnaner. Ctpoenue u sBosonivs BeeneHHOM.

IIpakTH4eckne 3aHATHA (HE IPEyCMOTPEHBI)

CamocrosiTenbHas padora

Pabora ¢ yueOHOI1 1uTepaTypoil, KOHCIIEKTaAMU

IIpumepHbIe TeMbl pedepaToB (10KIAT0B):

Anexcanap I'puropbeBuu CTosieToB — pycCKuil PU3MK.

Anexcanap Crenanoud [lornoB — pycckuil yueHslid, u3o0peraTenb paano.
AJbTepHaTUBHAs YHEPreTHKa.

AKyCTHYECKHE CBOMCTBA MOJIYIPOBOJHUKOB.

Annpe Mapu AMiiep — OCHOBOIOJIOKHUK 3JIEKTPOAMHAMUKH.
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ACUHXPOHHBIN IBUTATENb.

Actepounpl.

ACTpOHOMMS HAIIUX JHEH.

AtomHas ¢usuka. M3otonsl. [Ipumenenne paanoakTHBHBIX H30TOTIOB.
beckOHTaKTHBIE METOJIbI KOHTPOJIS TEMIIEPATYPHL.

bunossspHbIE TPaH3UCTOPHI.

bopuc CemenoBuu SIko6u — (GU3MK U U300peTaTEIb.

Bennuaiimme oTKpbITHS (DU3HKH.

Bunel anekTpuyeckux pas3psaaoB. DIEKTpUUECKUE pa3psIbl HA CIIyK0e YeToBeKa.
Bnusiaue nedexroB Ha puznyeckre CBOWCTBA KPUCTAILIOB.

Bcenennas u TemHas matepusi.

lNanmiteo 'anuneit — OCHOBATENb TOYHOIO €CTECTBO3HAHUS.

['onorpacdus u ee npuMeHeHHeE.

JIBrKeHue Tena NepeMEeHHOM MacCHhl.

Judpakius B HaIICH )KU3HU.

Kuakue KkpucTasibl.

3axonbl Kupxroda s snekTpudeckoii nemu.

3aKOHBI COXPAaHEHUsI B MEXAHHUKE.

3HaueHue OTKpbITUH ["anunes.

Urops BacunbeBnu KypuaToB — ¢Qu3uK, OpraHu3aTop aTOMHON HAYKU M TEXHUKH.
Hcaax Hpi0TOH — co3faTenpb KIacCHUecKOn (U3UKH.

Hcnonp30BaHue 3JEKTPOIHEPTUN B TPAHCIIOPTE.

Knaccudukanus u XxapakTepUCTUKU HIE€MEHTAPHBIX YaCTHII.
KoHcTpyKIIMOHHAs MPOYHOCTH MaTEPUAIA U €€ CBS3b CO CTPYKTYPOH.
KoHcTpykiust v BUJIBI J1a3€pOB.

Kpunosnexkrponuka (MUKPO3JIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTUU U UX UCIIOIb30BAHUE.

Jleonapao na Bunun — y4deHslil U u300peTaTess.

MaruauTtHble u3MepeHus (MPUHLIUIBI TOCTPOSHUSI TPUOOPOB, CIOCOOBI U3MEPEHNS MarHUTHOT'O TIOTOKA, MATHUTHOM
WUHIYKIHHN).

Maiikn ®apazeii — co3garens y4eHHUs 00 3JI€KTPOMarHUTHOM TOJIE.

Makc [lnank.

MeTto MeUYEeHBIX aTOMOB.

MeTo1b1 HaONIOICHUS U PETUCTPAIIUH PAIHMOAKTUBHBIX U3ITYYEHUH U YACTHII.
Meroap! onpeneneHus MIOTHOCTH.
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Muxaun BacunbeBud JIOMOHOCOB — yUEHBIN SHIIUKIJIONEINUCT.

Mopnenu aroma. OmnbiT Pesepdopaa.

MouekynsspHO-KMHETUYECKAs TEOPUS UCAIbHBIX I'a30B.

MonHus — ra3oBbli pas3psii B IPUPOJHBIX YCIOBUSAX.

HanotexHonorusi — MeXIucHUIUIMHApHAs 0051acTh GyHIaMEHTAIBHON U MPUKJIAJAHON HAYKU U TEXHUKU.
Huxona Tecna: )xu3Hb 1 HEOObIYaTHBIE OTKPBITHS.

Hukomnait Konepauk — co3zaaresns relMOLEeHTPUYECKON CUCTEMBI MHUPA.
Hunwsc Bop — oqun U3 co3nareneld CoBpeMeHHOW (PU3UKH.
Hyxkneocuntes Bo BeeneHHOIM.

OO0mbsacHenne GOTOCUHTE3A C TOUKU 3pEHUs (PUUKH.

Onrtuueckue sIBICHUS B IPUPOJE.

OTKpbITHE ¥ TPUMEHEHUE BHICOKOTEMIIEPATYPHOU CBEPXITPOBOIMMOCTH.
[lepeMeHHBII 3JIEKTPUYECKHI TOK U €r0 IPUMEHEHHE.

[1na3ma — yeTBepTOE COCTOSIHUE BEILIECTBA.

[1naneTsl COTHEYHOM CHUCTEMBI.

[TonynpoBOAHUKOBBIE TATYUKH TEMIIEPATYPHI.

[IpuMeHeHre KUIKUX KPUCTAIIOB B IPOMBIIIJIEHHOCTH.

[IpuMeHeHue sIepHBIX pEaKTOPOB.

[Tpupona dheppomaruerusma.

[IpoGnemsbl 3K0J10TMH, CBSI3aHHBIE C UCIIOJIb30BAHUEM TEIIJIOBBIX MAILIUH.
[Ipoun3BOACTBO, epeaya U UCIOIb30BAHUE SIIEKTPOIHEPTUH.
[Tpoucxoxaenue ConHEUHON CUCTEMBI.

[Tee30nnexkTpudeckuii 3pPexT ero npuMeHeHHe.

Pa3BuTHe cpeacTs cBs3M U paauo.

PeakTuBHBIC ABUTATENN U OCHOBBI PaOOTHI TETIOBOI MAIITUHBI.
PenukroBoe nznydeHue.

Pentrenosckue iyun. Mcropust otkpseitus. [Ipumenenue.

Poxnenne u 3Bomronus 38e3.1.

Ponp K.3.1{10aK0BCKOTO B pa3BUTHH KOCMOHABTHUKH.

CBeT — 2JIEKTpOMAarHuTHas BOJIHA.

Cepreii [1aBnoBuu KoposeB — KOHCTPYKTOp M OpraHU3aTOp MPOU3BOACTBA PAKETHO-KOCMUYECKOW TEXHHUKH.
Cunel TpeHusL.

CoBpeMeHHasl CITyTHUKOBAS! CBS3b.

CoBpemenHast pu3udeckasi KapTHHA MUDA.

CoOBpEeMEHHBIE CPENICTBA CBS3H.
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ConHlle — HMCTOYHMK KU3HU Ha 3eMle.

Tpancdopmaropsi.

VYnbTpa3Byk (MOJdydeHHE, CBONCTBA, IPUMEHEHHE).
VY1pasisieMbli TEPMOSICPHBII CUHTES.

YckopuTenu 3apsiKEHHBIX YacTHII.

®du3uka U My3bIKa.

®dusnyeckue CBOMCTBA aTMOC(EPHI.

DOTOIIEMEHTHI.

dotorddext. [Ipumenenue siBnenus pororpdexra.

XaHnc Kpucrtuan Dpcres — OCHOBOIOJIOKHHUK 3JIEKTPOMarHeTus3ma.
UepHble IBIPHI.

[IIxana 31eKTPOMarHUTHBIX BOJIH.

DKonorudeckue npoOIeMbl U BO3SMOXKHBIC TyTH UX PEIICHHUS.
DNeKTpOHHas IPOBOAUMOCTb MeTaLI0B. CBEPXIPOBOIUMOCTb.
Omunuit Xpuctuanouu JIeHI — pycckuil Gu3HK.

®DopMa KOHTPOJIA

KOJUIOKBHYM

Bcero:

137

J1s XapaKTepUCTHKH YPOBHS OCBOSHUS y4eOHOT0 MaTepHuaia HCIOJIb3YIOTCS CIeAyoIue 0003HaUeHNUS:

1. — o3HaKOMUTENBHBIH (y3HaBaHUE paHee H3YyYCHHBIX 0OBEKTOB, CBOWCTR);

2. — penpoAyKTHBHBIH (BBINOJIHEHHE JIESITEILHOCTH 110 00pa3ily, MHCTPYKIMH HIIH MO PYKOBOJICTBOM)

3. — IPOAYKTHBHBIH (INITAHUPOBAHUE U CAMOCTOSTEIIEHOE BHITIOJHEHUE A€ TeIbHOCTH, PEIIeHHEe IIPOOJIEMHBIX 3a/1a4)
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3. YCJOBUS PEAJIM3AIIAU YYEBHOU JUCHUILIAHBI

3.1. TpeGoBaHus K MaTepUATbHO-TEXHUYECKOMY 00ecnedeHHI0
Peanuzanust yueOHON AUCIUTIIIMHBI TpeOyeT HaIMUus yueOHOro kabuHeTa pu3nKu.

O6opynoBaHue y4yeOHOTO KaOWHETa: CTOJbI, CTyJbs Ha 20 MOCaJOYHBIX MECT,
mkadsl A1 000pya0BaHUs, MYJIbTUMEIUNHBIN MpoeKTop, dKpaH, 1K, kommac —
5 mT., KypBUMETpP, CHIPbE IJSI XUMHUYECKOW MPOMBIIUICHHOCTH (pa31aTOuHBbIMA
MaTepuai), aMIepMerp, Ipuoop Uil WUIIOCTPALMH 3aKOHA COXPAHEHHUS! MacChl
BEIIeCTBa, IpUOOp MJIsl ONMpPENEICHNUs COCTaBa BO3Ayxa, MPHOOp AJS MOTYUYCHHS
raJIou7I0aIKaHOB, CIHPTOBKA — 2 IIT., JaO0OpaTOpPHBIM IITATUB, TEPMOMETP
71a0b0paTOpHBI, HA0Op COEIMHUTENBHBIX MPOBOJOB, HA0OpP KaNMWILISPOB, HAOOP
«DPuzuka-10», mratuB ¢ npodupkamu — 30 mT., MPUOOP YIS JAEMOHCTpAIUU
JABJICHUSI B JKUJKOCTAX, NpuOOp I TOJIydeHHs cOopa Tra3oB, mpubop s
JIEMOCTpAIUA TEIUIOBBIX SIBJICHHUM, MOJIETh JBUTATENs] BHYTPEHHETO CropaHus,
OTHUBO BO3JYIIHOE, BOJBTMETP, BBIKIIOYATEIb OJHOIMOJIOCTHON, JUHAMOMETDP —
S mT., MarHuT — 2 MWT., MOJENb JJIEKTPOJBUTATENSI, TPUOOP UIsT JEMOCTpPALUH
CBOOOJIHOTO TAJEHHUs, COCYJs COOOIIAalolUecs, CTPEJIKA MAarHUTHbIE, HaOOp
3epKaJl, MpuOOop NIl TEMOHCTpalu npaBuia JleHna; KOMIUIEKThl TEMAaTUYECKUX
TUTAKaTOB MO (PU3UKE, XMMHUH, aCTPOHOMHUH, YIEOHO-METOANYECKHE CTEH/IbI.

TexHuyeckue cpecTBa 00yUeHUs:
— IIK ¢ nocrymnom k cetn MIHTEpHET,
— TIporpaMMHOE oOecriedeHre 00IIero Ha3HauYeHHUs.

3.2. UudopmannonHoe odecnevyeHne 00yueHust
Ilepeyenb y4eOHbIX u3AaHUI, VIHTepHeT-pecypcoB, ONOJHHUTEIbLHOM

JUTEPATYyPhI

OcHoBHas1 auTEpaTypa:

1. ®wusuka. 10 xmacc. bazoeiii ypoBenb. ODY. Kacesnor B.A.. AO
"UznarensctBo IIpocsemienne”,2022. https://profspo.ru/fpu-books/700190

2. ®wsuka. 11 xmacc. bazoBwiii ypoBenb. O®Y. KacwesnoB B.A.. AO
"UznarenbctBo [Ipocsemenne”,2022. https://profspo.ru/fpu-books/700191

JlomostHUTEILHAS JIMTEpaTypa:

3. Tenmenmreitn JI.O. @wusmka. 10 xmacc. ba3oBelii ypoBeHb. Y4cOHHK.
(®10C). M.:burom,2017

4. Tenpenmreiin JI.O. ®wusuka. 11 kmacc. ba3oBwlii ypoBeHb. YUEOHUK.
(®1T0C). M.:burom,2017

5. ®OU3UKA. VYuebnuk u mnpaktukym miasa CIIO. Aizennon A. E. M.:

FOpaiit,2020
6. Powmanona, B. B. ®usuka. [Ipumeps! pemenus 3anad : yuebHoe mocodue / B.
B. PomanoBa. — 2-¢ m3a. — Munck : PecnyOnukaHCKu WHCTHUTYT

npodeccuonanbHoro oopazosanus (PUII0), 2021. — 348 ¢c. — ISBN 978-
985-7253-60-9. — TekcT : AIeKTPOHHBIN // DIEKTPOHHBIA pecypc nudpoBoit
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obopazoBarensHoil cpeaslt CIIO PROFoGpaszoBanme : [caiit]. — URL:
https://profspo.ru/books/125481
7. Yaxkak, A. A. ®usuka : yuebHoe nocodbue s CIIO / A. A. Yakak, C. H.
Jleryra. — Caparos : IIpodob6pazoBanue, 2020. — 541 c. — ISBN 978-5-
4488-0667-4. — TekcT : 2NEKTPOHHBIN // DIEKTPOHHBIA pecypc HUPpoBOi
oOpazoBarensHoil cpenaslt CIIO PROFoOpazoBanme : [caiit]. — URL:
https://profspo.ru/books/92191
8.  Mapomn, E. A. OnopHbple KOHCTIEKTHI M pPa3HOYpOBHEBEIE 3ananus. Ousuka. 10
kimacc / E. A. Mapon. — Cankr-IlerepOypr : Bukropus miroc, 2022. — 96 C.
— ISBN 978-5-91673-022-7. — TekcT : 3MeKTPOHHBIA // DIEKTPOHHBIN
pecypc mmdpoBoii obpazoBatenpHOM cpenbl CIIO PROFo6pa3oBanue
[catit]. — URL.: https://profspo.ru/books/123775
HNuTepHeT-pecypcesbl:
1. www.fcior.edu.ru (®enepanpHblii LIEHTp HHGOPMAIMOHHO-00pa30BaTEIbHBIX
pecypcoB).
wwww.dic.academic.ru (Axagemuk. CroBapu U SHIUKIIOTICINH ).
www.booksgid.com (Books Gid. DnekTponHas 6ubnuoTeka).
www.globalteka.ru  (I'mobantexa. ['nmoGanpHass  OuOIMOTEKa  HAYYHBIX
pecypcoB).
www.window.edu. ru (EnrHoe okHO OCTyMa Kk 00pa3oBaTeIbHBIM PECypcam).
www.st-books.ru (JIyuias yuyeOHas mutepaTypa).
7. www.school.edu. ru (Poccuiickuii oOpa3oBaTenbHbld MOpTal. [[OCTYNHOCTS,
KauecTBO, 3(P(HEKTUBHOCTH ).
8. www.ru/book (DnekTpoHHas OMOIMOTEYHAS CUCTEMA).
9. www.alleng.ru/edu/phys.htm (O6pa3oBarenbHbie pecypcel MHTepHEeTA —
®duzuka).
10.www.school-collection.edu. ru (Enunas KOJUIEKIIUSA U (HPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).
11.https//fiz.1september.ru (yue6HO-MeTOAMUECKas Ta3zeTa «Duzukay).
12.www.n-t. ru/nl/fz (HobGeneBckue naypeatsl 1o (hU3UKe).
13.www.nuclphys.sinp.msu. ru (Snepnas ¢usuka B UntepHeTte).
14. www.college.ru/fizika (Ilonrotoka k EI'3).
15.www . kvant.mccme.ru (HayqHO-TIOMYJIIPHBIN (HU3HUKO-MaTeMaTHUYECKUH KypHaI
«KBaHTY).
16.www.yos. ru/natural-sciences/html (ecrecTBeHHO-HAy4YHBIH JKypHaiT IS
Mostoaexu «I1yTe B HAyKy»).

oW
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

Kontpois M omeHka pe3ynbTaTOB OCBOCHUS Y4YEOHOW JUCHUILIMHBI
OCYUIIECTBJISICTCS TpenojaBarejeM B MPOIECCe MPOBEICHUS MPAKTUYECKUX
3aHSTH, a TAK)KE BBITOJHEHHS O0YyYaIOIIMMUCS UHANBUIYAIbHBIX 3a1aHUM.

Pe3ysabTarsl 00yyeHus @®opMbI U METOIbI KOHTPOJIS U
(0CBOECHHBbIE YMEHHSI, YCBOCHHbIE 3HAHWS) OIIEHKH Pe3YJbTATOB 00y4eHH s
— OCBOEHHE 3HaHUU 0 ¢bynmameHTanbHbIX | PPOHTAIBHEIN OIIPOC

Gu3MUYECKUX 3aKOHAX M MPHHIUIAX, JeKamux B | MHIMBUIYanbHBIA OIIPOC
OCHOBE COBPEMEHHOM (hM3NYECKON KapTHHBI MHUpa; | TecTupoBanue

HanboJiee BaXHBIX OTKPHITHAX B 00macté (u3nku, | OObACHUTEILHBIN IUKTAHT
OKa3aBIIHMX OINpPECIAIOIIee BIUAHHE HAa pa3BUTHE | TBOPYECKUM JUKTAHT
TEXHHKA H TEXHOJIOTHH, METOJaX HayIHOTro
MO3HAHUS PUPO/IBL;

— OBJIAJICHME YMEHUSAMU IPOBOJAUTH HAOIIOACHUS,
IUTAHUPOBATh W BBINIOJHATH  OKCICPUMEHTHI,
BBIIBUTAaTh  TUNOTE3bl W CTPOUTH  MOJEIH,
MPUMCHSTh TOJydeHHBIC 3HAHUS 1O (PU3KKE IS
OOBSICHCHHUS pa3HOOOPA3HBIX (U3HUYECKUX SBICHHUM
U CBOMCTB BELIECTB; MPAKTHUYECKHU HCIIOJIb30BAThH
dbusznueckue 3HaHUS; OICHUBATh JIOCTOBEPHOCTh
€CTECTBEHHO-HAyYHOU MH(OpMaLINH;

—  pa3BUTHE MO3HaBaTeNbHbIX HUHTEPECOB,
MHTEJJIEKTYadIbHBIX U TBOPUYECKUX CIHOCOOHOCTEH B
mpolecce MNPUOOPETeHHs] 3HAHMM M yMEHHH TI0
¢busnKe ¢ UCTIOIB30BAHUEM PA3IUYHBIX UCTOYHUKOB
MH(pOpMallUl U COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHIA;

— BOCHHMTAaHHE  YOEXKIEHHOCTH B  BO3MOXKHOCTHU
MO3HAHUS 3aKOHOB TMPUPOJBI, HCIOJB30BAaHUS
IOCTHXKeHUH  Qu3uku Ha  Ojaro  pa3BHUTUA
YeJIOBCUSCKON  IUMBMIIM3AIUH,  HEOOXOIUMOCTHU
COTpyIHMYECTBA B  IIPOLECCE  COBMECTHOIO
BBITIOJTHCHUS 3a/1a4, YBAXHUTEIHHOTO OTHOIICHUS K
MHEHHUIO OIIMOHEHTa MpH OOCYXIECHUU MpodiieM
€CTECTBEHHO-HAYYHOI'O COJEp X aHHs; TOTOBHOCTH K
MOpaTbHO-ITHUECKON  OIIEHKE  HCIOJB30BaHUs
HAyYHBIX JOCTHKCHHMA, YyBCTBA OTBETCTBEHHOCTU
3a 3aIUTYy OKPYXKAIOUIEH Cpenbl;

— UCHOJb30BaHUE NMPUOOPETEHHBIX 3HAHUN U yMEHUH
JUISL pelIeHUs] MPAKTHYECKUX 3a]lad MOBCEIHEBHOM
JKM3HH, oOecrieueHus 0e30I1acHOCTH COOCTBEHHOM
JKU3HU, PAlMOHAIBHOTO MPHUPOIONOIL30BAaHUS H
OXpaHbl OKpYXKAloMIe cpeapl U BO3MOXKHOCTH
NPUMECHCHHUS 3HAHWA TpPU  PEIICHWH  3ajad,
BO3HUKAIOIIUX B MOCIIEAYIOLEN
poeCCHOHAIBHON JESTEIHHOCTH.
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OcBoenue cojfepkaHusi y4eOHOW JTUCIMIUIAHBI
«Du3uka» obecneunBaeT JOCTHIKEHUE CTyIEHTaMHU
CJIEAYIOUIMX Pe3yJIbTaTOB:

JIMYHOCTHBIX:

— UyBCTBO TOpPAOCTM W YBaXEHHUS K HUCTOPUU H
JOCTHDKEHUSIM OTEUECTBEHHOM (PU3MuUecKol HayKu;
busnueckn IrpaMOTHOE IIOBE/ICHNE B
npoeCCUOHATIBHOM JEATEIbHOCTH W OBITY HpU
oOpamieHuu ¢ npudopamMu U yCTPOMCTBAMU;

— TOTOBHOCTh K IPOJOIDKEHHIO OOpa3oBaHUs M
NOBBILIEHUS] ~ KBaIM(pUKAUMU B W30paHHOMH
npoeCCHOHATIBHON AEATENbHOCTH U OOBEKTHBHOE
0CO3HaHME POJIU PU3NYECKUX KOMIIETEHIUH B 3TOM;

— YMEHHUE HCII0JIb30BaTh JIOCTH)KEHUS COBPEMEHHOMN
¢u3nueckoil Hayku U (PU3HMUECKUX TEXHOJOTHMA s
HIOBBIIIEHUS] COOCTBEHHOTO  MHTEJUIEKTYaJIbHOI'O
pa3BuTHs B  BbIOpaHHOH  mpodeccuoHaIbHOM
NeSITeIbHOCTH;

— YMEHHE CaMOCTOSTEIBHO TOOBIBATH HOBBIE IS CEOS
¢usznueckue 3HAHUS, UCHOJB3YSd s 3TOrO
JOCTYIIHbIE UICTOUYHUKU MH(DOpMaLUY;

— yMeHue BBICTpanBaTh KOHCTPYKTUBHBIC
B3aMMOOTHOIIEHUSI B KOMaH/I€ M0 PEIICHUIO OOIINX
3a7a4;

— yMCHHME  YIpaBIATH  CBOCH  IO3HABATEIIBHOM
NCSITeIbHOCTIO, TPOBOJWTH CAMOOICHKY YPOBHS
COOCTBEHHOT'O MHTEIUICKTYaJIbHOT'O Pa3BUTHS;

MeTanpeaMeTHbIX:

— HCHOJb30BaHUE PA3IUYHBIX BHUJOB IMO3HABATEIHHOM
NCSTEBbHOCTH IS PElIeHUs (PHU3MUECKUX 3ajad,
NPUMEHCHHE  OCHOBHBIX  METOZOB  IO3HAHUS
(HabmroieHusl, OIUCaHus, U3MEPEHHS,
OKCTIIEPUMEHTA) JJIi M3YYCHHUS Pa3IMYHBIX CTOPOH
OKpYKaroIIeH 1eMCTBUTEIIbHOCTH;

— HCIIOJIb30BAaHME  OCHOBHBIX  WHTEIUICKTYaJIbHBIX
olepaluii: MOCTAHOBKU 3a/iaud, (OPMYITHPOBAHUS
THIOTE3, aHajiW3a W  CHHTE3a, CpPaBHCHHSA,
00001IeHHS, CHCTEeMaTHU3alluu, BBISIBJIICHUS
NPUYHHHO-CJIEICTBCHHBIX CBA3EM, MTOMCKa
aHayoroB,  (opMyTUpOBaHHMS ~ BBIBOJOB IS
U3YyUEHHsS]  pa3jMYHBIX  CTOPOH  (DU3HYECKHX
O00BEKTOB, SIBJICHUH M MPOILECCOB, C KOTOPBIMHU
BO3HHMKAe€T HEOOXOAUMOCTh  CTaJKHMBATLCS B
npodeccuoHaIbHOM chepe;

— YyMCHHME TEHEpUPOBaTh HIACH U  OMNPEACTATH
CpeCTBa, HEOOXOUMBIC TS UX PeaTH3allii;

— YMCHHE HUCIOJIb30BaTh PA3IUYHbIC UCTOYHHKH IS
NOJydeHUs: (U3NUECKOil MH(pOpMAIMK, OICHUBATH
€e JIOCTOBEPHOCTH;

— yMCHHE aHAJTU3UPOBATh u MPECTABIISATh
UH(OPMAIIUIO B PA3JIUYHBIX BHJIAX;
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yMEHHE MYOJUYHO TPEACTABIATh  PE3YJbTATHI
COOCTBEHHOTO HCCIJIEJOBaHMsI, BECTH IUCKYCCHH,
JIOCTYITHO W TapMOHHMYHO COYETasi COJEpKaHUEe U
dbopMBI TIpeACTaBIsIEMON HHGOPMAITIH;
npeIMeTHBIX:

c(OpPMUPOBAHHOCTh MPEJCTABICHUH O poOIHU U
MecTe (PU3MKM B COBPEMEHHOH Hay4HON KapTHUHE
MUpa;  [OHUMaHWEe  (PU3UYECKOW  CYIIHOCTHU
HaOMIOaeMbIX BO BceneHHO#  sBICHUH, posH
¢u3ukn B GOpMHpPOBAaHMHM  Kpyrosopa H
GyHKIIMOHAIBHOW TPaMOTHOCTH  4eJoBeKa Ul
peIIeHUs TPAKTUIECKUX 3a71a4;

BJIQJICHHE OCHOBOMNOJATalIIUMU  (HU3HUECKUMU
MOHATUSIMHM, 3aKOHOMEPHOCTSIMHM, 3aKOHAMHU U
TEOPHUSIMHU; YBEPEHHOE HCTOIb30BaHUE (HUZUUECKON
TEPMHUHOJIOTHH U CUMBOJIUKH;

BJIQJICHNE OCHOBHBIMH  METOJAaMH  HAYYHOTO

IIO3HAaHUs, HCIIOJIb3YyEMbIMU B (1)1/131/11(6:
Ha6J'IIOI[eHI/IeM, OIMMCAaHUEM, HU3MCPCHUCM,
SKCIICPUMCHTOM;

yMeHusi o00pabaThiBaTh pe3yibTaThl H3MEPEHUIl,
oOHapyKUBaTh 3aBHUCUMOCTb MEXAY (U3NYECKUMHU
BEJIMYMHAMHU, OOBACHATH IOJYYEHHBIE PE3YyJIbTaThl
U JIeN1aTh BbIBOJIBI,

c(OpMUPOBAHHOCTh YMEHHUS pelaTh (HU3NUECKue
3a]a4u;

c(OpMHPOBAHHOCTh yYMEHUs HIPUMEHSTh
MOJyYCHHBIC 3HAHHS Il OOBSCHEHHS YCIOBHU
OpOTeKaHUs (U3UYECKUX SBJICHUH B MPUPOJE,
npodeccuoHanbHOM chepe U A OPUHSITHA
IIPAKTUYECKHUX PELICHUN B TOBCEAHEBHOM KU3HU;
c(OpMUPOBAHHOCTh COOCTBEHHOM MO3UIMM IO
OTHOIIEHHIO K  (Qu3myeckod  HMHoOpmanuu,
I10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB.
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