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1. HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma yueOHOoro mnpeamera ®U3HMKa OPUEHTUPOBAHA HA PEANTHM3ALUIO
dbenepaibHOTO KOMIIOHEHTA TOCYJapCTBEHHOIO0 00pa30BaTeNbHOrO CTaHAapTa (najee —
®I'OC) cpennero (moaHOro) 061IeT0 00pa3oBaHus Ha YryOJEHHOM YPOBHE B Ipejaeiax
MpOrpaMMbl  MOATOTOBKM KBadu(UUUPOBaHHBIX padouux u cayxamux (IITIKPC)
cpenHero MpoecCHUOHANBHOIO O00pa3oBaHUs C y4eToM MNpoduias MOJy4aeMoro
po(heCCHOHATLHOTO 00pa30BaHus).

Coneprxanue porpamMmbl «Du3nkay HapaBICHO HA JOCTHIKEHUE CIICTYIONTUX

neJen

* OCBOCHHEC 3HAHHMHA O (YHIAMEHTAJIBHBIX (DU3NYCCKUX 3aKOHAX WM MPUHIIUIAX, JIe-
KalluX B OCHOBE COBPEMCHHOH (DM3MYECKOW KapTHHBI MHpa; HanOoJiee Ba)KHBIX
OTKPBITUSAX B 00JaCTH (PU3HMKH, OKA3aBIIUX OINPEICIISAIONICe BIMSIHUEC HA Pa3BUTHE
TEXHUKHW U TEXHOJIOTUHU; METO/IaX HAyYHOTO MMO3HAHUS TIPUPOJIBI;

* OBJIQJICHUE YMCHUSAMU MTPOBOJIUTH HAOIOCHUS, IJIAHUPOBATH M BBITOIHATE DKCIIC-
PUMEHTBI, BBIJBUTaTh THIOTE3bI W CTPOMTH MOJEIH, NPUMEHSATH TOJyYCHHBIC
3HaHMS 10 (U3KMKEe i1 OOBSICHCHHS Pa3HOOOPA3HBIX (PU3NUYECKHX SBICHUU U
CBOWMCTB BECIICCTB; MPAKTHUYCCKU HMCIOIb30BaTh (PU3NYCCKHUE 3HAHMS; OICHWUBATH
JOCTOBEPHOCTh €CTECTBCHHO-HAYYHOU MH(DOPMAITUH;

* pa3BUTHEC I[I03HABATCIIBHBIX HMHTEPECOB, MHTC/UICKTYAJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEH B TpoOIleCCe NPHOOPETCHHS 3HAHMM M YMEHUH 10 (QU3MKE C
UCIIOJIb30BAHUEM  Pa3IUYHBIX HCTOYHUKOB HMH(POPMAIIMKM W  COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

* BOCIHTAaHHE YOCKJICHHOCTH B BO3MOXHOCTH IIO3HAHHS 3aKOHOB IPHPOJIHI,
UCIIOJIb30BaHMUS  JOCTMDKCHMH (HM3UKM Ha 0Ojaro pasBUTHS  YEIOBEUSCKOU
[IUBWJIM3ALANA, HEOOXOAUMOCTH COTPYJHHYECTBA B IIPOIIECCE COBMECTHOIO
BBITMIOJTHCHUS 3aJ1a4, YBaXKUTEIBHOTO OTHOINCHHWS K MHEHMIO OINMOHCHTA IPH
o0CYXXJICHHH TIPO0JIEM €CTECTBCHHO-HAYYHOTO COJCP)KAaHUS, TOTOBHOCTH K
MOPAaJIbHO-3TUYECKON OIIEHKE MCIIOJb30BaHUS HAYYHBIX JOCTHIKCHHM, YyBCTBa
OTBETCTBCHHOCTH 3a 3aIUTy OKPYKAIOIIEH CPEeIbl;

* HCIOJb30BaHHE MPUOOPETCHHBIX 3HAHMA M YMCHHH JJI PEIICHHS MPAKTHYCCKUX
3aJ1a4 TOBCEIHEBHOM JXM3HHU, oOecrieueHus Oe30IacHOCTH COOCTBECHHOM >KH3HH,
pallMoOHAJIBLHOIO TPHPOIONOJB30BAaHUSI W OXpaHbl OKPYXKaroIeH cpeabl U
BO3MOXKHOCTD
MIPUMCHCHMS 3HAHUHN TIPU PEIICHUH 33J1a4, BOSHUKAIOIINX B TTOCIIETYOIIEH
podecCHoHaTbHOM AESITEILHOCTH.

Ha wsyuenne mnpenmera ®@usmka no cneyuanvrHocmu 15.02.08 Texuonoeus
MawuHocmpoenusi OTBOoAUTCS 315 4YacoB B COOTBETCTBUHU C PA3bSICHEHUSMU TI0
peanm3anuu  (henepasbHOrO0 TOCYJAPCTBEHHOTO 00pa30BaTENBbHOTO CTaHAApTa CPEIHETO
obmero oopaszoBanus (mpoduiabHOE 00yUCHNE).

B npodunbHyI0 COCTaBIAOIIYIO BXOAUT TPO(HECCHOHATHHO HANPABICHHOE
cojiep;kaHue, HeoOoxoaumoe st (GOpMHUPOBAHUS Y OOydaromuxcsi npodeccuoHaIbHBIX
KOMIIETEHITUH.



[IpounbHast cocraBidmomas peaiusyerca 3a CYET YBEJIWYEHUS TIIYyOUHBI
dopmMupoBaHus CHCTEMbl YYE€OHBIX 3aJaHU, TaKUX JUAAKTHUECKUX EIUHUI] TEeM
nporpamMmsl Kak: «[IoCTOSTHHBIN 3JIEKTPUUECKUM TOK», «IlepeMEHHBIN 3JIEKTPUUECKUN TOKY,
«DNEeKTPOMarHuTHbIE KOJEOAHUSI U BOJHBI), «DIEKTPUUECKUI TOK B pa3iWYHBIX Cpeaax»,
BXOJAIIKX B IpoduiibHOE cojepkaHue. ITo odecneynBaeT 3P(HEeKTUBHOE OCYIIECTBICHHE
BBIOpPAHHBIX 1I€JIEBBIX YCTAHOBOK, 00OTAIlEHHE PA3TUYHBIX (hOpM yueOHOMU JeATeIbHOCTH 3a
C4€T COIJIaCOBaHUSl C BEIYIIMMH JEATEIbHOCTHBIMU  XapAaKTEPUCTUKAMHU BBIOPAHHOM
npodeccum.

[IpodunbHast cocraBisomas OTpaxaeTcss B TpeOOBaHMAX K  MOATOTOBKE
00y4Jaromuxcs B 4acTH:

— o0mieil cucTteMbl 3HaHUWI: coaeprKaTelbHble NMPUMEPHl HCIONb30BaHUS (DU3UKO-
MaTEeMaTUYECKUX UJIe U METO/I0B B MPOPECCUOHAIBHOMN JEATENbHOCTH;

—  yYMEHHMH: pa3idyue B YPOBHE TPEOOBAHMM K CIOKHOCTH TPUMEHSIEMbIX
aJITOPUTMOB;

— PAKTUYECKOTO  HUCIMOJIb30BaHUSI  MPUOOPETEHHBIX 3HAHUM W yMEHHI:
UHAUBUAYAJTBHOTO Y4€OHOTO ONBbITa B MOCTPOCHUHM (U3MUECKUX MOJIEICH, BBIMOJHEHUU
UCCJIeI0BATEIbCKUX U MPOEKTHBIX PadoT.

[Ipodunuzamnus ocymecTBiseTcs 3a CYET UCTIOIB30BAHUS MEKIIPEIMETHBIX CBSI3EH C
auciIuinHaMu «MatemaTtukay, «Xumusy, «MHpopmaTrukay, yCUIEHHEM U pacUIupeHueM
NPUKIAHOTO XapakTepa  M3y4eHHus (U3UKH, MPEUMYIIECTBEHHOW OpHEeHTaled Ha
€CTEeCTBEHHOHAYYHBIM CTWJIb TO3HABATEIBHON MJEATENBHOCTH C YYETOM TEXHHUUECKOTO
npoduis BEIOpaHHOM npodeccuu.

[IpodunbHass HapPaBIEHHOCTh OCYIIECTBIISIETCS TakXKe IMYTEM YBEITUYCHUS OJIU
CaMOCTOSITEIbHOH paboOThl  OOydYarOIIMXCS, pPa3IUYHBIX (GopM TBOpYECKOH pabOTHI
(MOATOTOBKM W 3alIuThl pedepaToB, MPOEKTOB), PACKPHIBAIOMINX BaXXHOCTh U 3HAYUMOCTH
TeXHUYECKOro npodwist mpodeccumn.

Conepxanne npopWIbHOM COCTABJIAKOILEH

s cnenmanbaocTr: 15.02.08 Texronoeus mawunocmpoenus

npouiibHAS HAMPABIECHHOCTH OCYIIECTBIIACTCS TAKXKE MyTEM YBEIIMUCHUS JTOJIN
CaMOCTOSTEILHON pabOThl 00YJAIOIINXCS, PA3TUIHBIX (POPM TBOPUECKOUN pabOThHI
(TOATOTOBKH M 3aIUTHI pepepaToB, MPOEKTOB), PACKPHIBAIONTUX BAXKHOCTh U 3HAYNMOCTh
TEXHUYECKOTro mpoduist mpodeccuid.

[lepeyens npodeccuoHaNbHO HAMPABICHHBIX PA0OT, BKIIOUEHHBIX B 00111€€ KOJTUYECTBO
ayJIUTOPHBIX YaCOB Tabnumna 1



Tema ®opma padboThI DopMa 0TYETHOCTH
JlaboparopHas pabota «3yuenue OTYer 1o BINOIHEHHUIO
MOCJIEA0BATEIBHOI0 U apaJUIEILHOIO 11abopaTOpHOi paboTHI
COEJIMHEHUS IPOBOIHUKOBY,
3aKOHBI MOCTOSIHHOTO
«Omnpenenenue I/]C 1 BHyTpEHHETO
roxa CONPOTUBIICHUS IPOBOJAHUKAY,
«OrmpeneneHue yaeabHOro
CONPOTUBIICHUS IPOBOAHUKA
Jlaboparopuas paboTa OTYer 1o BHINOIHEHHUIO
DNeKTPUIECKHi TOK B OmnpeeneHne EKTPOXUMUIECKOTO n1abopaTopHOii paboThI
Pa3IMYHBIX Cpesiax SKBUBAJICHTA MEIN
Cusatue BAX noJiympoBOIHUKOB
N3ydenue npuHIMna JeHCTBUS OT4eT 110 BBIIOIHEHUIO
[lepemenHbIl TOK TpaHcdopmaTopa (0aHO(pa3HOTO, MPAKTHYECKOI padoThI
TpexdazHoro)

B nmporpamMme TeopeTHUYECKHME CBEICHUS JOMOJHSIOTCS  JIEMOHCTpALUSIMU,
1a00paTOPHBIMU pabOTaMH M MPAKTUUYECKUMU 3aHATUSIMHU .

[IporpaMmma COAEpPKUT TEMATHUUECKUM TIJIaH, OTPAKAIOIIMK KOJIMYECTBO YACOB,
BBIJIEIIIEMOE HA U3ydeHue npeamera Ousuka.

Kontposns kauectBa ocBoeHuss mnpeamera Dusuka NTpPOBOAUTCS B  Mpolecce
TEKYILETO KOHTPOJIS ¥ IIPOMEKYTOYHOU aTTECTALINHU.

Texymuii KOHTPOJIH TPOBOJAUTCS B Mpejiesax yu4eOHOro BPEeMEHH, OTBEJIEHHOTO Ha
IpeaMeT, KaK TpPaJAULIUMOHHBIMM, TaK M HWHHOBAaLMOHHBIMU METOJAaMH, BKIIOYas
KOMIIBIOTEPHOE TECTUpPOBAHUE. Pe3ynbpTaThl KOHTPOJIS YUYMUTBIBAIOTCA IPU IOABEICHUU
UTOTOB 110 IIPEAMETY.

[IpomMeskyTouHas aTTecTalusi IPOBOAUTCS 8 popme dK3aMeHa TI0 UTOTaM W3y4YeHUs
npeaMerTa.

[IpoMexxyTouHas arrecTanus B BUAE IK3AMeHA TO MPEIMETY IPOBOJMUTCS 34 CUET
BPEMEHU, OTBEJICHHOI'O Ha €€ OCBOCHUE.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

Y4eOupiit npenmer Ousnka oTHOCUTCA K ipenMeTHoi obnactn GI'OC cpennero
obmrero oobpazoBanust «ECTeCTBEHHbBIE HAYKWY.

B ocHoBe yueOHOro mpeamera «@Pu3nkay JEKHT yCTaHOBKA Ha (popMUpOBaHHE Yy
o0yJaeMbIX CHUCTEMBbI 0a30BBIX TOHATHH (U3UKU W TIPEICTABICHUNA O COBPEMEHHOU
¢usnueckor KapTUHE MHUpPA, a TAKXKE BBIPAOOTKA YMEHUW TPUMEHSITh (U3UUECKUE
3HAHMS KaK MpOodeCcCHOHABHON ACSITEIBHOCTH, TAaK U JUIS PEIICHUS )KH3HEHHBIX 3a/1a4.

B conepxxanum yueOHOro npenMeTa npu NOArOTOBKE 00ydaromuxces no npodeccusm
U CHEHUATBHOCTSIM TEXHOJOTHYECKOro mnpoduiiss mnpodecCHoHaNIbHOTO 00pa30BaHUs
NpopUILHON COCTABISIONICH SBISIETCA pa3fen «DIEeKTpPOJMHAMHKA», TaK Kak
OOJIBIIMHCTBO TIPO(DECCHd M CIEIUaJIbHOCTEH, OTHOCIIIUXCA K 3TOMY MNpOduIIIO,
CBSI3aHBI C AIEKTPOTEXHUKOW U SIICKTPOHUKOM.



MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE

VY4eOnbiii mpenmer Pu3nka M3yyaeTcss B 0011e00pa30BaTENbHOM LIMKJIE YYEOHOTrO
IUIaHa OCHOBHOM 00pa3oBaTelbHONW MPOTpaMMBI  CPEAHET0  MPOo(ecCHOHAIBHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOI'O OOIIETO 0O0pa30BaHUS C MOJYYEHUEM CPEIHETrO OO0IIero
oOpa3zoBaHus.



2. TEMATHYECKOE IINTAHUPOBAHUE

KoanuecTBo 4acoB

HaumenoBaHue pasaena Beero LKL
y‘leﬁﬂblzi TeopeTuyecKoe JIP u T3 CamocrosiTeJbHast
3aHATHH | o0yueHHe ydyeOHasi padora

BBenenne 6 2 - 4

Paznen 1. Mexanuka
Tema 1.1. Kunemaruka. 10 4 2 4
Tema 1.2. [lunamuka 14 6 4 4
Tema 1.3 3akoHBI COXpaHEHUST B MEXaHUKE 12 6 2 4
Hroro 36 16 8 12
Pasznen 2. MoJgiekyJsipaas Gu3nuKa ¥ TepMOJIMHAMHUKA

Tema 2.1. OCHOBBI MOJICKYJISIPHO-KUHETHYECKOM Teopuu. M neanbHplii ra3 14 6 2 6
Tema 2.2. OCHOBBI TEPMOIMHAMHUKHU 12 6 2 4
Tema 2.3. ArperaTHble COCTOSTHUS BEIECTBA, (ha30BbIC TIEPEXO,IbI 20 8 5

Hroro 46 20 10 16

Pa3nen 3. OCHOBBI YJIEKTPOAUHAMHKH
Tema 3.1. Dnexkrpuyeckoe moie 14 6 2 6
Tema 3.2. 3aK0HBI MOCTOSIHHOTO TOKA 22 8 8 6
Tema 3.3. DieKTpUYECKHil TOK B pa3NUYHBIX Cpeliax 20 10 4 6
Tema 3.4. MarauTHoe 110J1€ 18 10 2 6
Tema 3.5. DiieKTpOMarHUTHAs HHIYKIHUS 14 6 2 6
Hroro 88 40 18 30
Pa3nen 4. KosebGaHusi ¥ BOJIHBI

Tema 4.1. Mexanuueckue KoneOaHUs U BOIHBI 18 8 4 6
Tema 4.3. TlepeMeHHBIH TOK 18 10 2 6




Tema 4.4. DIeKTPOMAarHUTHBIE KOJIEOAHHS 1 BOJIHBI 16 8 2 6
Hroro 52 26 8 18
Paznen 5. Onruka
Tema 5.1. Ilpupona ceera. ['eoMeTpryecKas ONTUKA 8 6 2 0
Tema 5.2. BoiHOBBIE cBOICTBA CBETA 16 6 4 6
Hroro 24 12 6 6
Pazjes 6 DiieMeHTBI CeUATbHO TEOPHH OTHOCHTEILHOCTH
Tema 6.1 OcnoBsr CTO 10 10
Hroro 10 10
Pa3znen 7/ DiieMeHTHI KBAHTOBOI (PU3NKHU
Tema 7.1. KanToBas dusuka 16 8 2 6
Tema 7.2. ®usuka aToMa ¥ aTOMHOTO S/1pa 18 10 2 6
Hroro 34 18 4 12
Pasnen 8. Ctpoenue u 3Bosonusi BeesieHHoii
Tema 8.1. Ctpoenue u pazsurue Beenennoi 6 6 0 0
Tema 8. 2. TepmosiaepHBIi CHHTE3. DBOJIONHS 3BE3/I. 13 6 7
Hroro 19 12 7
Bcero 315 156 54 105




TemaTnueckunii JIaH U coepkanue yueoHoro npeamera PU3INKA

HaumeHoBaHue Copep:xxanune y4eOHOTr0 MaTepuasia, 1a00paTopHble U MPAKTHYECKHE Oo0bem YpoBeHnnb
pa3jiesioB U TeM padoThI, CAMOCTOSITE/IbHAsA Pad0oTa 00y4ar0IIUXCH 4acoB OCBOCHUSA
1 2 3 4
Beenenue. ®u3suka - Hayka o mpupoje. Hayunbelie MeTOIbI NO3HAHUS OKPYXKAOIIET0 MUPA U UX OTINYUS 2 1
du3znka u MeToAbI OT JPYTUX METOJOB M03HaHUs. PoJb 3KCIIepUMEHTA U TEOPHUH B ITPOLIECCE MTO3HAHUS IPUPOJIBI.
HAYYHOT0 mo3HaHusA. | MojenupoBaHue pU3NUECKUX SIBICHUN U mTporieccoB. Hayunsle runoressl. @uznyeckue
3akoHbl. du3nueckre Teopuu. ['paHuIBl TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB U TEOPHUH.
[punnun coorBercTBUs. OCHOBHBIE JIEMEHTHI (PU3MUECKOM KapTUHBI MUpA.
CamocrosiTesibHast padoTa 4
IMoaroroBka coolmenuni
-0 IPUMEHUMOCTHU 3aKOHOB (DM3UKH,
- OCHOBOTIOJIO)KHUKH COBPEMEHHOW HAYYHOU KapTHUHBI MUpPA
Pazpnen 1. 36 1
MexaHuka
Tema 1.1. OcHoBHbIE IOHATHSA KUHEMAaTUKH. OTHOCUTEIBHOCTh MEXaHMYECKOTO ABMKEHUA. CHCTEMBI 4
Kunematuka oTcueTa. XapaKTepUCTUKN MEXaHUYECKOTO JBUKEHMS: IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE.
Bup! aBrkeHUs(IIPSIMOIMHEITHOE paBHOMEPHOE, PABHOYCKOPEHHOE) U UX IpadruecKoe
OIIMCaHHUE.
JIBrKEHME 10 OKPYKHOCTH € TIOCTOSIHHOM 110 MOJIYJIH0 CKOPOCTBIO.
IIpakTnueckoe 3anaTueNel Kunemarnka 2
CamocrosiTesabHast pabora 4

3anoyiHUTh Tabauiy "MexaHudeckoe JBUKEeHue"
buorpadus yuensix: I'. O'anunet, A. DitHmTeiin, Jlopenn,.
Pemenue 3amgay o obpa3siry.
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Tema 1.2
JAunamuka

OcHoBHas 3aaauya nuHaMuku. Cuna. Bzaumoneiicteue ten. IlpuHnun cyneprno3unuu cuil.
3akoHbl AMHaMUKU HproToHa. Cuitbl B IPUPOJE: YIIPYTOCTh, TPEHUE, CHUJIA TAKECTH. 3aKOH
BCEMUPHOIO TSAroreHus. HesecoMocCTs.

IIpakTnueckoe 3ansitue Ne 2
Junamuka. 3akonsl HeroToHA.
IIpakTnueckoe 3ansitue Ne 3
Cunbl B mpupoie

CamocrosiTesbHas padoTa
buorpadus yuensix : U.HptotoH, P.I'yk.
Pemenne 3amau mo oOpasiy.

Tema 1.3
3aKOHBI COXpAHEHUS
B MeXaHHKe

NMnynbce Tena. 3aK0H COXPAHEHUS UMITYJIbCA U PEAKTUBHOE JBUKEHNE. 3aKOH COXPAaHEHHUS
MEXaHW4YEeCKOH sHeprun. Mexanudeckas paboTa U MOIIHOCTb.

[IpenckazarenbHast cuiia 3aKOHOB KJIACCHYECKOM MeXaHUKU. Vcroyib30BaHME 3aKOHOB
MEXaHUKH JIJIs1 0OBSICHEHUS ABUKEHUS HEOSCHBIX TEJ U JUTSl Pa3BUTHUS KOCMUYECKUX
uccienoBaHui. ['paHUIbl TPUMEHUMOCTH KJIACCUYECKON MEXaHHUKH.

IIpakTHyeckoe 3ansaTHe Ne 4
3aKOHbBI COXpaHEHUS B MEXaHUKE

CamocrosiTesibHas paboTa

[ToaroTroBka npe3eHTaIum:

[IpumeHenue cui B OBITY U TEXHHKE.

PeakTuBHOE ABHKEHUE

[ToarotoBka noxnana:

Hcnonb3oBaHne 3aKOHOB KIIACCHYECKONH MEXaHUKU
Pemenue 3amay o obpasiry.
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Pazgen 2 Mouekyasipas pu3uka

46

Tema 2. 1
OcHoBbBI
MOJIEKYJISIPHOM
KHHETHYeCKOH
TeOpUM

OcCHOBHBIE TIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX ONBITHOE 000CHOBAHUE.
Ckopoctu ABM>XeHUs MoJieKyl U ux uzmepenue. Onsit LlTtepna. Pacnpenenenue Mosexkys no
ckopocTtsiM. Macca u pa3mepsl MoJiekyin. [loctossHaast ABoraspo.

Monens uneanbHoro rasa. JlaBiaenue raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOM Teopuu uaeaabHoro raza. AOCoNIIOTHAs TeMIieparypa Kak Mepa cpeHei
KMHETUYECKOM SHEPruu TEIJIOBOI0 JABMKEHUS YaCTHUI] BEIIECTBA. Y PaBHEHUE COCTOSHUS
uneansHoro rasza (Knaneiipona — Menneneesa). M3onpoiieccs! 1 ux rpaduky.
TepmoanHaMuueckas 1mkaia Temnepatyp. AOCOTIOTHBIN HYJIb.

IIpakTyeckoe 3ansiTue Ne 5
OcHoBsl MKT

CamocrosiTeqbHasi padora

buorpadus yaensix: /.. Menaenees, Kianeiipon, IlItepn, ABoraapo, KensBun, [{enascuit
3anonHuTk Tabmmiy "M3onporecchr”

Pemenue 3anay no oOpasiry.

Tema 2. 2 OcHOBBI
TEePMOIUHAMUKHI

BuyTrpennsis sHeprus uacaibHoro raza. Pabora rasa npu u3MeHEHHHU ero oobema.
KonuuecTtBo Temnotsl. [lepBoe Hauano tepmoanHamMuku. [I[puMeHeHne nepBoro Hayajia
TEPMOJAMHAMHUKH K H30TpoIieccaM. AquabaTHBINA MPoIecC.

HeoO6parumocTh TermioBsiX mpoieccoB. [ToHsATHE 0 BTOPOM Havyasie TepMOJIMHAMHUKH.
[Tpuniun nerictBus TerioBoi MamuHbl. [lonstue o nukie Kapno. KI1JI rerioBoro
nBuratensi. X0oJ0AUIbHbIE YCTAHOBKH. TeroBble BUTATEIN U OXpaHa OKPYXKAIOLIEH cpensL.

IIpakTuuyeckas padora Ne 6
TepMoauHamMuka
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CamocrosiTesibHasi paboTa

IMoaroToOBUTHL AOKIAIBI:

- uki1 Kapwo,

-TEIUIOBBIC JIBUTATEIIA U OXPaHA OKPYKAIOIIEH CPEIbI,
-XOJIOWJIbHBIC YCTAHOBKH .

Pemrenue 3amau mo o6pasiy.

Tema 2.3
ArperaTHbie
COCTOSIHMSI BelllecTBa,
(azosbie nepexoabl

Hacermmennsiii map u ero cpoiictBa. B3aumoeiicteue ruapocdepsl u arMmochepsl 3eMiu.
BrnaxHocth Bo3ayxa. Touka pockl. [Ipubops! asnst onpeaeneHus BIa)KHOCTH BO3/TyXa.
Kputnueckoe coctosiaue BemectBa. [lonstre 06 armocdepax mianer. CKIKEHHE Ta30B U
WCTIOJIb30BAHUE TTOTYYCHHBIX KHUIKOCTEH B TEXHUKE.

CrpoeHue u CBOMCTBA JKUAKOCTEW U TBEPIBIX TEI.

XapakTepucTHKa JKHUJIKOTO COCTOsIHUA BemecTBa. bikanii nopsaok. [loBepxHocTHOE
HaTspkeHne. CmaunBanue. Kanusuisipabie iBIEHUS B IPUPOJIE, OBITY, M TeXHUKE. BHyTpeHHEe
TpPEHUE B )KUIAKOCTH, BI3KOCTD.

XapakTepucTUKa TBEPJIOTO COCTOSIHUS BellecTBa. JlanbHuid nopsaok. TUIbl cBS3€ei B
KpUCTaJIaX, BUJIbI KPUCTALNTHYECKUX CTPYKTYp. Buasl nepopmanuii. 3axon ['yka.
MexaHnueckrue CBOMCTBA TBEPABIX TeN. BHyTpeHHEe cTpoeHue 3eMiIM U TIaHET.

JlnarpamMmma paBHOBECHBIX COCTOSIHUM U (Da30BBIX MEPEXOJIOB.

TennoBoe pacmMpeHne TBEPAbIX TEN U KUJIKOCTEH.

IIpakTHyeckoe 3ansaTue Ne 7
ArperaTHble COCTOSTHUS BEIIECTBA

JladopaTopHas padora Ne 1,2
Omnpenenenre OTHOCUTENBHOM BIaKHOCTH BO3IyXa
Omnpenenenre NTOBEPXHOCTHOTO HATSHKEHUSI KHUJIKOCTH

CamocrosiTesibHas padora

IToaroroBuTh cooOIIEHNE, TOKIIAT !

- ATMocdepsI TIaHeT,

-CKIDKEeHUE ra30B,

-BzaumopeiictBre atmocdepst u ruapocheps
[ToaroToBUTH NMpE3eHTALINN:

Kanunnsipusie sBieHus B OBITY U TEXHHKE.
TennoBoe pacmMpeHue KUIKOCTEN U TBEPBIX TEI.
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CocraBneHne KpocCBOpAa MO U3YYCHHOH TeMe
Pemrenue 3amgau mo oOpasiy.

Paznen 3 OcHOBBI JIEKTPOAHHAMMKH

74

Tema 3. 1
DJIeKTpUUYeCcKoe Mmoje

SIBneHune ANeKTpU3aIU TeNI. DJIEMEHTAPHBINA AICKTPUUIESCKUH 3apsi/l. 3aKOH COXpaHEHUs
ANIEKTpUYECKOro 3apsia. BanMoaelicTBue ToueuHbix 3apsaoB. 3akoH Kymnona.
DneKTpuyecKas MoCTOSHHAS.

DnekTpuyeckoe noJie. HampsukeHHOCTD AekTpudeckoro noJst. [IpuHuun cynepro3uium
MoJIeH TOUeYHBIX 3apsaaoB. [ padudeckoe n300pakeHne MoJei TOUYSUHBIX 3aPSI0B.

PaGora no nepemelneHuIo 3apsiia, coBeplaeMasi CUIaMH IEKTPUYECKOTO MO,
[Torenuman u pazHocTs noTeHIKaNOB. [loBepxHOCTH paBHOrO MoTEeHIHANIA. CBA3b MEKITY
HaIpPsHKEHHOCTHIO U PA3HOCTHIO MIOTEHITUATIOB.

[TpoBOAHMKY ¥ TUAIEKTPUKU B AIEKTPHIECKOM 1oJie, [[usnexTprudeckas MpOHUIIAeMOCTh
cpenpl. [lonsipuzanus AMIIEKTPUKOB. DIEKTPOCTATUUECKAS 3AIIUTA. DIEKTPOEMKOCTb.
KonneHcaTopsl 1 X coequHEeHne. DHEPrus JIEKTPUUYECKOTO MOJIS 3apsSKEHHOTO
KOHJIEHCATopa.

IIpakTHyeckasi padora Ne 8
DJIEKTPUYECKOE T0JIe

CamocTrosiTesqibHast padboTa
IloaroroBUTHL NOKJIAALI:
1. Kynon, KongeHcatopsl 1 UX puMEHEHHE.

CocTaBuTh KpOCCBOP/I MO U3y4eHHOU Teme "DnekTpu3zanus Ten." Penienue 3aqad mo odpasiy.

Tema 3.2
3aKOHBI
MOCTOSHHOI'0 TOKA

®du3nuecKue 0CHOBBI IPOBOAUMOCTH METAIIOB. [10CTOSHHBIN 3JEKTPUYECKUI TOK, €To
XapaKTePUCTUKU. Y CIIOBHSI, HEOOXOIUMBIE /17151 BOSHUKHOBEHHUS TOKA. DJIEKTPOIBIIKYLIAs
cwia. 3akoH OMa U1l ydacTKa Lenu ¥ 3aMKHYTO! nenu. COnpoTHBIIEHUE KaK dJIEKTPUYECKast
XapaKTEePUCTHKA PE3UCTOPA. 3aBUCUMOCTh COITPOTUBIIEHHSI PE3UCTOPA OT TEMIIEPATYPHI.
ITonsTre o ceepxnposBoauMocTtH. IlocnenoBarenbHoOe U NapalIeIbHOE COEANHEHUS
PE3UCTOPOB M UCTOYHUKOB ToKa. [IpaBumna Kupxroda.

PaboTa 1 MOITHOCTH MOCTOSIHHOTO TOKa. 3akoH /xoyns - JIeHna.

TepmoanekTpuuecTBO U ero npuMeHenne. KonraktHas pa3HOCTh MOTEHIIMANIOB U paboTa
BBIXOJA.
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IIpakTuyeckas padora Ne 9
3aKOHBI IIOCTOSIHHOI'O TOKA

JladbopaTopHas padora Ne 3,4,5

Omnpenenenue yaeabsHOTO COMTPOTHBIICHHS TPOBOTHUKA

W3yueHne mocneroBaTeIbHOTO U NApAIIEIbHOTO COSANHEHHS TPOBOTHUKOB
Omnpenenenue DJC v BHYTPEHHETO COMPOTUBIICHUS UCTOUHUKA DJIEKTPUUECKON IHEPTUU

CamocrosiTesbHast padora
IMoAroTOBUTH NMpe3eHTANMNIO

- TepMO3EKTPHUECTBO U €ro IpUMEHEHUE
buorpadus yuensix:

I".Owm, [Ixoynb, JIeni, BonbsTa

Pemenue 3amau mo o6pasiy.

Tema3. 3
DJIeKTPUYECKUI TOK
B Pa3JIM4YHBIX CpeJax.

DIIEKTPUYECKHUI TOK B DJIEKTPOJIUTAX. DNEKTPon3. 3akoHbl Dapajies s 3JIEKTposIn3a.
[Ipumenenue smekTposin3a B TexHuke. [IpeBpanieHne BHyTPEHHEN SHEPTUH B JIEKTPUUECKYIO
MIPU XMMUYECKHUX PEaKIUIX B UCTOUYHUKAX TOKA. AKKYMYJISITOPbI, UX IPUMEHEHHE.

DIIEKTPUYECKHI TOK B razax. HecamoCTOsATENbHBIN U CAaMOCTOSTENBHBIN pa3psi/ibl.
[TonsiTue o mia3Me. DNEKTPUUECKUN TOK B BaKyyMe. TepMOIEKTPOHHAS SMUCCHSL.
DNEeKTPOHHBIE ITyYKU U UX CBOMCTBA. DJIIEKTPOHHO-JIyueBas TpyoOKa.

DNEeKTpUUYECKUN TOK B MOJIYIIPOBOAHUKAX. DIEKTPOIPOBOIHOCTD MOJIYIIPOBOJIHUKOB U €€
3aBUCHUMOCTB OT TEMIEPaTyphl U ocBeleHHOCTH. COOCTBEHHAs U PUMECHas! IPOBOAUMOCTH
MOJIYIIPOBOHUKOB. DIIEKTPOHHO-IBIPOUHBIH mepexo. [1oaynpoBoIHUKOBBIN JHO/I.
Tpanzucrop. [IpuMeHeHne noaynpoBOJHUKOBBIX IPHOOPOB.

10

IIpakTHyeckasi padora Ne 10
DNEKTPUUYECKU TOK B pA3IUYHBIX Cpeaax

JlaGopaTopnas padora Ne 6
OmnpeneneHue 31eKTPOXUMHUECKOTO SKBUBAJICHTA MEN

CamocrosiTesbHast padora
IloaAroToBUTHL NpeE3eHTALUN:

[Ina3ma u €€ npuMeHeHue. DIEKTPOIIn3.
IToaroroska 1OKIag0B:
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- [IpumeHenue mosynpoBOAHUKOBBIX TPUOOPOB.
Pemrenue 3amgau mo oOpasiy.

Tema 3. 4
MarnuTHoe nmoJie

OTtkpbITHE MarHuTHOTO 10JIsl. IlocTOSIHHBIE MArHUTHI 1 MArHUTHOE 110J1€ 3€MJIH.
MarnuTtHas HHAYKIUA. BUXpeBOM XapakTep MarHUTHOTO 10JIs1. MarHuTHas OCTOSIHHASL.
MaruuTtHas npoHUIaeMoCTh cpefibl. HanpskeHHOCTh MarHuTHOTO 110J1. CBSI3b MHIYKIMH U
HaNpsLPKEHHOCTH MarHUTHOTO ToJist. ['paduueckoe n3o0pakeHne MarHuTHBIX MOJIeH.
MarsuTHBbIE NOJIS TPIMOJIMHEWHOTO MPOBOAHUKA C TOKOM, KPYTOBOT'O TOKAa M COJIEHOM/A.

BsaumoneiictBue TokoB. JlelicTBUE MarHUTHOTO I0JIS HA IIPOBOJIHUK C TOKOM. 3aKOH
Amnepa. MarauTtHsii notok. Pabora no nepeMenienno npoBoJHUKA C TOKOM B MAarHUTHOM
ToJIE.

JleficTBHEe MarHUTHOTO NOJIA Ha ABWKYyIIuics 3apsaa. Cuna Jlopenna. /[Buxenne
3apsKEHHOW YaCTHUIbl B MATHUTHBIX U 3JIEKTPUYECKUX MOJIAX.

Marnutocdepa 3eMiu U ee B3auMOJISHCTBHE C COJTHEUHBIM BeTpoM. PagnanronHbie
nosica 3eMJIH.

MaruuTHbIe cBOMCTBaA BenecTBa. KpuBas HamarHnunBanusi. MaruHuTHasi 3aluch
nHpOpMaIuu.

10

IIpakTHyeckasi padora Ne 11
MaruuTHO€ 1oJie

CamocrosiTeqbHasi padora

buorpadus yuensix: Amnep, JlopeHir.
[MoarotoButk coobuienne: Marautochepa 3emiu.
BiusiHue MarHUTHBIX MOJIEH HA OPraHU3M YeJIOBEKa.
Pemenue 3aay no o6pasity.
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Tema 3.5 SIBnenue anekTpoMarHuTHOM HHAYKIKUU. OnblT Papazaes. 3aKOH 3JIEKTPOMarHUTHON 6
JIEKTPOMAarHUTHASA unaykuuu. [Ipasuio Jlenua. [Tonarue 06 anexTpoMarHuTHoi Teopun Makcsena. Buxpesoe
HHIYKIUSI aneKkTpudeckoe nosie. OTHOCUTENBHBIN XapaKkTep 3JIEKTPUUECKUX U MATHUTHBIX MOJIEH.
Buxpesblie Toku. Posib MarHUTHBIX 10JIEH B SIBJIEHUSX, Tpoucxoasamux Ha Comnnue. ConHeuHas
AKTUBHOCTb.
Camounaykiusa. UanyktuBHOCTh. DJIC caMOMHIYKIIUUA. DHEPTUS MAarHUTHOTO TTOJISI.
IpakTuyeckas padora Ne 12 2
DneKTpoMarHuTHas MHAYKIUA. 3akoH Papajes
CamocrosiTesibHasi paboTa 6
buorpadus yuensix: J{. Makcsemn, M.®apaneit.
[ToaroToBuTh npe3eHTanuto : Poap MarHUTHBIX MOJIEH B siBIeHUSAX Ha COTHIIE.
48
Paznen 4
Kosneb0anus u BOJIHBI
Tema 4.1 KonebarensHoe nBmxenue. ['apmoHndeckue koneGaHus U UX XapaKTEPUCTUKU. Y paBHEHHE
MexaHnuueckue rapMoHu4eckoro kojeOanus. [IpeBpaiienue sHeprun npu KojaedaTeIbHOM ABHKEHHH. 8
KOJIe0aHHS ¥ BOJIHBI CB060HBIE, 3aTyXAIOLINE U BbIHYX/ICHHbIE KoJieOaHus1. MexaHUu4ecKuil pe30HaHC, €ro y4yer B
TexHUKe. PacripocTpanenue konebaHuii B ynpyroit cpeae. BosiHbl, UX XapaKTepUCTUKU.
VYpaBHEeHMeE IIIOCKOW BOJIHBI: €€ XapaKTepucTuku U rpaduk. Murepdepenuns u qudpakius
BOJIH.
IIpupona 3Byka. 3ByKOBbIE BOJIHBL. YJIBTPa3BYK U €r0 IPUMEHEHHUE B TEXHUKE.
IIpakTyeckoe 3ansiTue Ne 13 2
MexaHnyeckye KoJ1e0aHHs v BOJHBI
JlabopaTopnasi paGora Ne 7 2
N3yueHne 3aBUCUMOCTH NepHoa KoJIeOaHUI MaTeMaTHYECKOT0 MasTHUKA OT JUIMHBI HUTH
CamocrosiTesabHast padora 6

CocrtaButh TabnuIty "XapakTepucTUKU KoyieOaHui"
Pemenue 3a1ay mo obpasiry.
IloaroroBka nOKIIaJ0B:
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-Pacnipoctpanenue xonebanuii B cpene,
- XapaKTEepUCTUKU 3BYKOBBIX BOJIH
CocraBneHue KpOCCBOP/A 110 U3Y4YEHHOU TeEMe

Tema 4. 2
IlepeMeHHBI TOK

[lepemenHbIl TOK U ero noiydenue. [lonstre 06 ycTpoiicTBe MHIYKIIMOHHOTO
reHeparopa. JleiicTByromue 3HaueHus Toka, Hanpspkenust 1 DJ1C. AkTuBHas Harpyska,
MHIYKTUBHOCTh M €MKOCTb B LI€TIM IEPEMEHHOT0 TOKa. DJIEKTpUUEeCKHil pezoHaHc. BekropHbie
muarpammsl. [locnenoBarenbHOe coeMHEHNE TPOBOJHUKOB BCeX BUIOB. 3akoH OMa asist
ydacTKa LMy NEPEeMEHHOro Toka. MolHocTh nepeMeHHoro Toka. [IpeobpazoBanue
nepeMeHHoro Toka. Tpanchopmarop.

10

IIpakTnueckas padora Ne 14
[TepemenHbIl TOK

CamocrosiTesibHasi pabora

[ToaroToBUTH MPE3EHTAIMIO | TEHEPATOP He3aTyxXarmux Koiaedbanuid. [Ipunnum qeicTBus
TpaHchopmaTopa.

Pemenue 3amau mo o6pasiry.

Tema 4.3
JJIeKTPOMarHMTHbIE
KO0J1e0aHUS M BOJHBI

DNEeKTPOMarHUTHOE IOJIE U 3JEKTPOMArHuTHbIE BOJIHBI. CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH
Konebarenbublit koHTYp. CBOOOAHBIE 3JI€KTPOMArHUTHbIE KOJIeOaHUs B KOHTYDE.
[IpeBpaienus suepruu B KosiedbareabHoM KoHType. CoOCcTBEeHHas 4acToTa KojieOaHuil B
KOHTYpe. 3aTyxaroliue 31eKTpOMarHuTHele Kojiebanus. TOKHM BBICOKOM YacTOTHI U UX
MIPUMEHEHHE.

B3anmocBs3b NIEKTPHUYECKOT0 U MAarHUTHOTO TMOJIeH. DIEKTPOMAarHUTHOE T0JIE€ U €ro
pacnpocTpaHeHue B BUJIE AIEKTPOMArHUTHBIX BOJH (1o MakcBeity). OTKpBITBIN
KoJieOaTeNbHBIN KOHTYP KaK UCTOYHUK JIEKTPOMArHUTHBIX BOTH. DJIEKTPOMArHUTHBIE BOTHBI
Y UX CBOMCTBA. DHEPrusl JEKTPOMArHUTHOTO TOJIS (BOJIHBI).

®u3nueckre 0CHOBBI paauocBs3y. [IpuHLuMIbI paguonokanuu u teneBuaeHus. Kocmuueckue
pagroON3ITydEHUSI.

IIpakTuuyeckas padora Ne 15
DEeKTPOMAarHUTHBIE KOJICOAHUS U BOJHbI

CamocrosiTesbHast padora
buorpadus yueHbIX:
M. Inank, C. Bonbnman, I1.H. JIeGenes.
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[ToaroToButk nokinan: XuMAYECKOE AEHCTBUE CBETA U €TI0 IPUMEHEHUE.
[ToaroToBUTH NpE3EHTALNIO:
[TpuHIMITBI paAHOCBS3H, PAIUOIOKALIMY U TEIEBUICHHUS.

Pazgen 5 Ontuka

10

Tema 5.1.
I'eomeTpuueckas
ONTHKA

Pa3BuTne npeacrasnenuii o npupoje ceera. Ckopocts cBeta. [Ipuniun ['olirenca. 3akon
OTpaxXeHUsl U nperoMieHus ceeta. Gusnueckuii cMbici nokaszarens npenomiaeHus. [lomHoe
oTpaxeHue ceera. [loctpoenue n3o0pakeHui NpeaAMETOB B JIMH3aX U 3epKanax. [na3 u
ONTUYECKUE TPUOOPHIL.

JlaGopaTopnasi padora Ne 8
OmnpeneneHue mokasaress IpeIOMICHUS CTeKIIa

Tema 5. 2
BoJsnoBLIe cBoiicTBa
cBera.

BonHoBeIe cBoiicTBa cBeTa. KOrepeHTHOCTh 1 MOHOXpOMATUYHOCTh. MIHTEpdepenius creTa,
ee MPOosIBJICHKE B IPUPO/IE U MpUMeHeHue B TexHuke. Judpakuus cera. Judpaxnus Ha menu
B MapaJuUIeNbHBIX JIydax U TudpakiMoHHON pemeTke. JudpakinmoHHbIil CIEKTp.

DoToMETpUYECKUE BEIMYMHBI U €UHUIIbI. 3BE3/IHbIC BETUUHHBI.

[Tonsitre o nonspusanuu. [lonsgpouipl, UX IpUMEHEHNE B HAYKE U TEXHUKE.

Jucnepcus ceera. Paznoxenue 6emoro ceera nmpusmoii. Lipera ten. Bumbl ciekTpos.
CriekTpasbHBIN aHau3.
PaznuuHble BUIBI ANIEKTPOMATHUTHBIX H3Iy4eHHH (paauoBOJHBI, WH(paKpacHOe, BUIUMOE,
yIbTPaQHOIETOBOE M PEHTT€HOBCKOE M3JIYUYEHHs) U UX IPAKTHUECKOE MPUMEHEHHE.

JladopaTopHas padora Ne 9,10
Omnpenenenre ATUHBI BOJIHBI C TOMOIIBIO AUPPAKIMOHHON PEIIeTKU
Habnronenue ciekTpoB U3My4eHHs] U IOTIIOMICHUS

CamocrosiTesabHast pabora

IToaroroButs noknansl: IIpoucxoxaenue panyru, Buaumsle 1 HEBUIMMBIE U3TYYCHHUS.
buorpadus yuensix: X.I'toliresc

Pemenue 3amay mo oOpasiry.
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Paznea 6 OcuoBsl CTO

Tema.6.1 Ji1emeHTBI
crenuaJbHON Teopun
OTHOCHTEIbHOCTH

WHBapuaHTHOCTH MOJTyJIsl CKOPOCTH cBeTa B Bakyyme. [IpeoOpasoBanue ["anunes. 3akoH
CJIOKEHHUSI CKOPOCTEM.

[Mocrynater DitnmTeitna. [IpoctpanctBo u Bpemst CTO. CBsi3b Macchl ¥ SHEPTUH
CBOOOJHOM YaCTHUIIBI.

CBsi3b IMITYJIBCA M SHEPTHH B PEISTUBUCTCKON MEXaHUKE.

OTHOCHUTENHHOCTH MMPOMEKYTKOB BPEMEHU U JITUH OTPE3KOB. DHEPTHUs MOKOSI.

10

Pa3nes 7 DiieMeHTHI KBAHTOBOH (pU3NKH

Tema 7.1 KBauToBast
(puszuka

TemoBoe n3nmyuenue. AGcot0THO yepHOe Teno. 3akoH Kupxroda. 3akonsl Credana-
bomenimana u Buna. ”YasTpaduoneroBas katactpoda”. Pacnipenenenne sHEPTHH B CIIEKTPE
n3nydeHus. CrieKTpasibHbIE KJIacChl 3BE3/I.

I'nnoresa [1nanka o kBanTax. ®oToH.

dotordpdext YpaBHenue Diinmrerina 1 pororddexra. Bayrpennuii potordpdekr, ero
ocobennoctu. [Ipumenenue potordpdexra B Texuuke. [lonstue 06 a¢dexre Komnrona.

Kopnyckynsipao-BotHOBOM myanusm. JlaBienue cBera. Onbitel [1L.H. JleGenena.
XuMHYecKoe JeiCTBUE CBETa, ero MpuMeHeHne B potorpaduu U HEKOTOPBIX
TeXHOJIOrn4eckux npoueccax. [lonsrue o potocunrese.

IIpakTuyeckoe 3ansaTue Nel6
KBanToBas onTuka

JlaGoparopHasi pabora

CamocrosiTesibHas padora

[ToAroTOBUTH AOKIAMIBIL:

CocraB kocmuueckux jtydeid. Jlazepsl. Ponb 3eMHO# aTMOocheps! B MOTTOMIEHUN KOCMHUYECKUX
Jy4en.

Pemenue 3amay mo oOpasiry.
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Tema 7. 2. ®usnka CrpoeHue aToMa: IJIaHeTapHasi MOJeNb U MoJiellb aToma Pesepdopmaa- bopa. [lornomenue 10
aToMa U aTOMHOI'Q U U3Ty4YEHHE CBETa aTOMOM.
Aapa [IpuHIHN IENCTBYS U UCIIOJIB30BAHUE J1a3epa
Monenb cTpoeHHst aTOMHOTO sifipa. SaepHble cuibl. [{edekT Macchl U 3HEPTUs CBS3H sIpa.
Bunel kocMuyeckoro uiydeHus. JneMeHTapHble yacTullbl. DyH1aMeHTaIbHbIe
B3aMMO/ICHCTBHS.
Jlenenue TsHKEIbIX aTOMHBIX sIZIEp, LeTTHAs peakUus JeJIeHusl.
VYnpasnseMas LenHas peakuus. SnepHble peakTopsbl.
SnepHas sHEpreTuka.
IIpakTnueckas padora Ne 17 2
®du3rKa aToMa ¥ aTOMHOTO si7pa
CamocrosiTesibHasi pabora 6
[ToaroroButk npe3eHTanmio: bruogornyeckoe AEMCTBUE PaTHOAKTUBHBIX JTY4eEil.
[Tony4yeHue pagnoakTUBHBIX U30TOMNOB U X IPUMEHEHHE B MEIULIMHE, TPOMBILIIEHHOCTH,
CEJIbCKOM XO35IMCTBE.
Pa3nen 8 JBostouus Beesiennoii 4
Tema 8. 1. CTpoenne TepmosinepHble peakuumu. 3Be3Abl M HUCTOYHMKHA UX HHepruu. CoBpeMEHHbIE 6
U pa3BHUTHE MPEACTABIECHUS O MPOUCXOKACHUU U 3BOJIIOIMKN COJHIIA U 3BE3I.
Bceesiennoi lNanaktuka. [IpocTpancTBeHHble MacITaObl HabMOgaemMon Beenennoit. [1puMenumoctsb
3aKOHOB (DU3HUKU 17151 OOBSICHEHUS IPUPOIAbI KOCMHUYECKUX OOBEKTOB.
Tema 8. 2. OBOJIOLMSA U SHEPrUs TOpeHns. TepMosIepHbIN CUHTES. 6
TepmosinepHbIi O06pa3oBanue miuaHeTHbIX cucteM. CoHEeYHas cucTema.
CHHTe3. JBOJIIONHA
3Be3/I.
CamocrosiTesbHast padora 7

IToaroToBuThH IpEe3CHTAUU:
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Crpoenue Hauelt u qpyrux ['anakTuk.
CtpoeHue COTHEYHON CUCTEMBI.
OO6pazoBaHuE TIIAHETHBIX CUCTEM.

Hroro

315

J1sl XapaKTEepUCTUKHN YPOBHS OCBOCHHUS y4€OHOTO MaTepHaia UCIIOIb3YIOTCS CIeIyIoIue 0003HaueHUs:

1. — o3HaKOMUTENBHBIN (Y3HaBaHHE paHee N3YUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHBHBIH (BBITIOTHEHUE IESITEILHOCTH TI0 00pa3ily, HHCTPYKIIUH HITH 0T PyKOBOJCTBOM)

3. — IPOYKTHUBHBIH (TUIAHUPOBAHKE M CAMOCTOSATEIBHOE BHITIOJIHEHHE JICITEIHPHOCTH, pelIeHIe TPOOIEMHBIX 3a/1a4)
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4. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPEJIMETA

B pesynpraTe u3zydeHuss ydeOHoro mnpeamera ®u3mka 0O0y4arOIIUHCA OJKEH
001a1aTh CIENYIOIUMU PE3YyIbTaTAMHU:

JINYHOCTHBIMU:
c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JAUAJIOre KYJIbTYp, a TAKKE
pa3nuuHbiX  (GopM  OOIIECTBEHHOTO  CO3HAaHMs, OCO3HAHME CBOEro MecTa B
NOJIMKYJIBTYPHOM MUPE;

c(hOpMUPOBAHHOCTh OCHOB CAaMOPAa3BUTHUSI U CAMOBOCIIUTAHUS B COOTBETCTBUU C
00111eueIOBEYECKUMU TIECHHOCTSIMU U UJealaMu TPaKJaHCKOTO OOIIEeCTBa; TOTOBHOCTh U
CIOCOOHOCTh K CAMOCTOSITEIbHOM, TBOPUYECKON U OTBETCTBEHHOM JCSATEILHOCTH;

TOJIEPAHTHOE CO3HAHME W TOBEJACHUE B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH M
CIOCOOHOCTh BECTH JHMAJIOT C JPYTUMH JIFOAbMHU, JIOCTUTATh B HEM B3aUMOIIOHUMAHUS,
HAaXOJUTh OOIIME TMeJIUu W COTPYAHUYATh IS UX JOCTIKEHHS, CIOCOOHOCTH
MPOTUBOCTOSAThH UCOJIOTHU IKCTPEMHU3Ma, HAIMOHAIN3Ma, KCeHO()OOUHU, TUCKPUMHUHAIIUY
0 COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM TIPU3HAKaAM U JIPYTUM
HEraTUBHBIM COLUAJIBHBIM SIBICHUSIM;

HaBBIKM COTPYAHUYECTBA CO CBEPCTHHKAaMH, JI€TbMH MJIAQJIIET0 BO3pacTa,
B3pOCJIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOW, y4eOHO-HCCIe0BATEIbCKOM,
IPOEKTHOM U APYTUX BUAAX IESITEIbHOCTH;

TOTOBHOCTh U CIOCOOHOCTH K 0Opa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
NPOTSKEHUU BCEH KU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMIPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCHIEITHOM TTpodecCcroHaIbHON U 00IIECTBEHHOM JeATeIbHOCTH;

ACTETHYECKOE OTHOIIEHHE K MHpPY, BKIIOYas OSCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUN;

OepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (U3MUECKOMY U
TICUXOJIOTUYECKOMY 37I0pPOBbIO, KaK COOCTBEHHOMY, TaK W JAPYTUX JIOACH, yMEHHE
OKa3bIBaTh NEPBYIO ITIOMOIIIb;

OCO3HAHHBIA BBIOOp Oynymeid mnpodeccun U BO3MOXKHOCTEH — peanu3aruu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K MPO(heCCHOHATBHOU NEeITeTbHOCTH KaK
BO3MOXKHOCTH Y4YaCTHUs B PEIICHUH JIMYHBIX, OOILIECTBEHHBIX, TOCYJapCTBEHHBIX,
OOIIEeHAITMOHAIBHBIX TPOOIIEM;

COPMHPOBAHHOCTh  DKOJIOTHYECKOTO  MBINIJICHUS, TOHWMAaHHUS  BIIHSHUS
COLMAIIBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHOW M COLMAIBHOM CpPEb;
MPUOOPETEHHE OIBITA SKOJIOTO-HATIPABICHHON JEATEIHHOCTH;

MeTal'lpeIlMeTH])IMI/I .
YMCHHUC CaMOCTOATCIbHO ONPCACIIATL HOCIM ACATCIbHOCTH KW COCTABJIATH IIJIAHBI

ACATCIbHOCTH, CaAMOCTOATCIIbHO OCYIICCTBIIATH, KOHTPOJIHUPOBATE U KOPPCKTHPOBATH



NeATEeNIbHOCTD; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTUKEHUS TTOCTABICHHBIX
nened MW peajn3allid ITUTAHOB JI€ATENbHOCTH; BBIOMpATh YCHEIIHbIE CTpaTeTHMd B
Pa3JIMYHBIX CUTYAIUsX;

YMEHUE TPOJYKTHUBHO OOIIATHhCS WM B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
NESATeNIbHOCTH, YYUTHIBATh MO3UIIUU APYTUX YYACTHUKOB JEATEIBHOCTH, 3(P(HEKTUBHO
paspemiatb KOHQIUKTHI;

BJIaJICHUE HaBbIKAMH TO3HABATEILHOM, y4eOHO-UCCIIEIOBATENBCKON U MPOEKTHOU
NeSATeNIbHOCTH, HaBBIKAMHU pa3pelieHuss MpoOsieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TIOMCKY METOJ0OB pEIICHUsI MPAaKTHUYECKUX 3aJlady, MPUMEHECHHIO
Pa3IMYHBIX METOJIOB IMO3HAHUS,

TOTOBHOCTh U CIIOCOOHOCTB K CaAMOCTOATENIbHONU MH(OPMAIIMOHHO-TI03HABATEIHHOM
NeSATeNIbHOCTH, BJIa/JICHUE HaBBIKAMU TMOJYUYCHHS HEOOX0IUMOM nH(OpMaIlK U3 ciaoBapei
pPa3HBIX THUIIOB, YMEHHUE OPUEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHOOpMAIINH,
KPUTHUUYECKHU OLICHUBATh U UHTEPIPETUPOBATH MHGOPMAIIUIO, TIOJYIAEMYIO U3 Pa3TMIHBIX
UCTOYHUKOB;

IIpeamerubiMu ba3oBblil ypOBeHb:
1) chopMUpPOBAaHHOCTH MPEIICTABICHUI O POJIU ¥ MECTe (PU3MKH B COBPEMEHHOM HAyYHOM
KapTUHE MUpPA; TOHUMaHKUE (PU3NUECKOH CYIIHOCTU HabogaeMbIx Bo BeenenHoi
SBJICHUI; IOHUMaHUE posid (U3UKHU B OPMUPOBAHUU KPYro3opa U (pyHKIHOHAIBHOM
I'PAMOTHOCTH Y€JI0BEKA I PELICHUs IIPAKTUYECKUX 3a/aY;

2) Bi1aJieHUEe OCHOBOITOJIATAOIIMMHE (PHU3UUECKUMH ITOHATHIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHUSMH;, YBEPEHHOE T0JIb30BaHKE (PU3HUIECKON TEPMUHOIIOTHEH U
CUMBOJIMKOM;

3) BiajicHUE OCHOBHBIMH METOJJaMH HAyYHOT'O MTO3HAHMUS, UCIIOJIb3YEMbIMH B (DU3HKE:
HaOII0/IeHNEe, ONTMCAaHNEe, U3MEPEHUE, SKCIIEPUMEHT; YMEHHs 00padaThIBaTh PE3yIbTaThl
M3MEpeHUid, 00HAPYKUBATh 3aBUCUMOCTh MEXAY (PU3NUYECKUMU BETUIMHAME, OOBICHATH
MOJIYYCHHBIE PE3YJIBTATHI U IETIATh BHIBOJIBL;

4) copMHUPOBAHHOCTh YMEHUS PeIlIaTh (PU3UUCCKUE 3aaUH;

5) chopMHUPOBaHHOCTh YMEHUS MPUMEHSTH ITOJTYUCHHBIC 3HAHUS 11T OOBSICHCHHMSI
YCIIOBUI MPOTEKaHUS (DU3UUECKUX SIBJICHUI B IPUPOJIE U JISl IPUHATHS MPAKTHYECKUX

pEIICHU B MOBCETHEBHOM KU3HU;

6) chopMUPOBaHHOCTH COOCTBEHHOW MO3UIIMU TI0 OTHOIICHUIO K (DU3HUECKOM
nH(bOpMAaIH, TTOTy4aeMOl 13 Pa3HbIX HCTOYHHUKOB,;

IpeameTHbIMH YTU1y0JI€HHBIH YPOBEHb:
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ITP 7) chopMUpOBaHHOCTh CUCTEMBI 3HaHHI 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUAX, MPEJCTABICHUM O JelicTBUU BO BeeneHHol pu3niecknx 3aKOHOB,
OTKPBITHIX B 36MHBIX YCJIOBUSAX;

[1P 8) chopMupoBaHHOCTH YMEHUS UCCIEA0BATh U AHAIU3UPOBATH Pa3HOOOpa3HbIE
(u3nueckue sIBICHHS U CBOWCTBA O0BEKTOB, OOBACHATH MPUHIUIIBI PaOOTHI U
XapaKTePUCTUKHU MPUOOPOB U YCTPOUCTB, OOBICHITH CBSI3b OCHOBHBIX KOCMUUYECKHX
00BEKTOB C Te0()PU3NUECKUMHU SIBICHUSIMHU;

I1P 9) BnaneHre yMEHUsIMU BBIJIBUTAaTh TUIIOTE3bI HA OCHOBE 3HAHMSI OCHOBOIIOJIATaI0OIINX
(bU3UYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, MIPOBEPATH UX IKCIIEPUMEHTATBHBIMU
cpencTBaMu, GopMyIupys LeJdb UCCIIEeI0BaHNUS;

TP 10) BnaseHre METOJaMU CAMOCTOSTEILHOTO IIAHUPOBAHUS M ITPOBEICHUS
(bU3UYECKUX PKCTIEPUMEHTOB, OITMCAHUSI U aHATIN3a MMOJYYeHHOU U3MEPUTEIbHON
uH(GOpPMAIINH, ONIPEIeNICHUs TOCTOBEPHOCTH MOTYUYEHHOTO Pe3yJIbTaTa;

ITP 11) chopMupoBaHHOCTH YMEHUH IPOrHO3UPOBATH, AHAJIM3UPOBATH U OIICHUBATD
MOCIIEJICTBUSL OBITOBOM U MPOU3BOJCTBEHHOMN JEATEILHOCTH YEJIOBEKa, CBSI3aHHOM C
(u3nYecCKUMU MpoleccaMu, ¢ MO3ULUN IKOJIOTHYECKONH OE30MaCHOCTH.

5. YCJIOBUA PEAIM3ALIMU ITPOTPAMMBI YYEBHOI'O ITPEJIMETA

TpeGoBaHus K MUHUMAJBLHOMY MaTePHAIbHO-TEXHUYECKOMY 00ecrevdeHnIo
Peanuzanus nporpammel TpebyeT Hanuuus yueOHOro kabunera Ou3nku

O6opynoBaHue yuyeOHOT0o KaOUHETA:
— TI0CaJ0OYHBIC MECTA CTY/ICHTOB,
— pabouee MeCTO Tpero1aBaTes;
— pabouas JT0cKa;

— HamsIIHBIE TOcOOus (Y4eOHHUKH, OTIOPHBIE KOHCTICKTHI-TIJIAKATHI, CTCH]IbI, KAPTOUYKH,
pa3IaTOYHbIN MaTepual, KOMIUIEKTHI Ja0OpaTOPHBIX padboT).

B kaOuneTte MOJDKHO OBITH MYJIBTUMEIUHHOE 000PYyI0BAaHUE, TTIOCPEICTBOM KOTOPOTO
VYaCTHUKH  00pa3oBaTENbHOrO MpoIlecca MOTYT MPOCMATPUBATh BU3YaJbHYIO
uHbopmarmio o Gusnke, co31aBaTh MPE3CHTAINH, BUICOMAaTEPHAIIBI U T.11.

BcocTtaB y4eOHO-METOAMUECKOTO U MaTePUATBHO-TEXHIYECKOTO 00eCTIeueHUs
MPOrpaMMbl YI€OHOW AUCIUTUIUHBI «DU3MKay», BXOIST:

* MHOTO(YHKIIMOHAJIBHBIA KOMIUIEKC ITPEIOaBaTells;

* HarjsaHbIe TOCOOUS (KOMIUIEKTHI YUeOHBIX TaOMMIIl, TUIaKaThl: «PU3NUECKHEe BeJu-
YUHBl W (yHJaMEHTaJbHBIE KOHCTaHTHI», «MeXIyHapoaHas CHCTeMa €IMHUII
Cly», «llepmomuueckass cucrema xumuudeckux 3yeMeHToB JI.M.MeHueneeBay,
MOPTPETHI BBIJAIOIIUXCS YUYEHBIX-(DU3UKOB M aCTPOHOMOB);
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* nH()OPMAIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA,

* HKPaHHO-3BYKOBBIE MOCOOUS;

* KOMIUIEKT 3JIEKTPOCHA0KEHHs KaOMHeTa (PU3HKY;

* TEXHHYECKHE CPEJICTBA OOyUCHUS;

* JEMOHCTpaIMOHHOE 000pya0BaHUE (0OIIETO HA3HAYCHUS U TEMATUYECKUE
HaOOpHI);

* jnabopaTopHoe 06opyaoBaHUE (0OIIET0 HA3HAYCHUSI U TEMAaTUYECKUuEe Ha0Oophl);

* cTaTU4ecKHe, TMHAMHUYECKHe, TeMOHCTPAIMOHHbIE U Pa3aTOYHbIC MOCIIH;

* BCIIOMOTAaTEIbHOE 00OPYOBAHHE;

* KOMIUJIEKT TEXHUYECKOW JOKYMEHTAI[MH, B TOM YKCJIE MTACIopTa Ha CPe/ICTBA
oO0yueHus, THCTPYKIIMH 10 X MCIIOJIH30BAHHUIO H TEXHHUKE 0€30MacHOCTH;

* OubIMoTeyHBIN POH/.

3.2. UndopmannoHHoe odecnevyeHue 00yueHus
Texnuueckue cpeacTBa 0OOy4eHHUS:
— [IK,
— BUJICOTIPOCKTOP,
— TIPOEKITMOHHBIN dKpaH.

Nudopmanunonnoe odecnevyeHue 00yueHust
OcCHOBHbBIE HCTOYHUKH

g mpernioaBarenen
O6  oOpa3oBaHuu B Poccuiickoit ®Denepanmu: denep. 3aKOH OT
29.12. 2012 Ne 273-®3 (B pen. @eaepanbubix 3ak0oHOB 0T 07.05.2013 Ne 99-D3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-d3, ot 27.05.2014 No 135-®3, ot 04.06.2014 Ne 148-D3, c uzm.,
BHeceHHbIMU DenepasibHbIM 3aKk0HOM OT 04.06.2014 Ne 145-d3, B pea. ot 03.07.2016, ¢ uzm. ot
19.12.2016.)
[Ipuka3z MunucrepcTBa obpazoBanus U Hayku PD ot 31 nekabps 2015 r. N 1578 "O BHeceHun
W3MEHEHHUI B (hefiepanbHbIi TOCYIapCTBEHHBII 00pa30BaTeNbHbIN CTAaHAAPT CPETHETO OOIIEro
o0Opa3oBaHus, YTBEpKACHHBIN Mprka3zoM MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanuu
ot 17 mas 2012 r. N413"

[TpumepHast ocHOBHasi 00pa30BaTeIbHAS MPOrpaMMa CPETHETro 00IIero 00pa3oBaHusi, 0I00pCHHAs
pemieHueM (enepaibHOro yueOHO-METOAUYECKOTO 00beIUHEHHS IO 00IIeMy 00pa30BaHUIO (MIPOTOKOI
ot 28 utonst 2016 1. Ne 2/16-3).

Jns ctyneHToB
Jmutpuesa B.®. dusuka st npodeccuii ¥ crienuaabHOCTeH TEXHUYECKOTO MPoduiIst: yueOHUK A
CTY/IEHTOB NPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX OPraHU3alMi, 0CBaMBAIOLIUX MPOPECcCUH U
crenuransHoctu CI1O. — M., 2017
Jmutpuesa B.®. @usuka st npodeccuil U crieruaibHOCTe TeXHnueckoro npoguist. COOpHUK
3ajau: y4e0. mocoOue i CTYAEHTOB NMpOo(ecCHOHATBHBIX 00pa30BaTeIbHBIX OPraHU3alH,
ocBauBaronux npogeccuu u cnennanboctu CI10. — M., 2017
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JmutpueBa B.®. ®usuka 11 npodeccuii 1 cenuatbHOCTeH TEXHHUECKOTO PO QHIIS.
KonTponpsHbie MaTepuainsl: yued. mocoOue yisi CTyA€HTOB PO ecCHOHATBHBIX 00pa30BaTEIbHBIX
oprasm3aiuii, oceanBaronux npodeccuu u crnenuanpaocta CI10. — M., 2016

JmutpueBa B.®. ®usuka 11 npodeccuii 1 cenuanbHOCTeH TEXHHUECKOTO PO QHIIS.
JIabopaTopHbIil MpakTUKyM: y4eb. mocoOue i CTYIeHTOB PO(ECCHOHATBHBIX 00pa30BaTEIbHBIX
opranm3auii, ocBauBaronmx npodeccuu u cnenuanpbHoctu CI10. — M., 2017

Tpodumona T.U., DupcoB A.B. ®usuka s npodeccuit  crenuaibHOCTEH TEXHHYIECKOTO U

€CTeCTBEHHO-Hay4IHOTO mpoduneii: COopHUK 3a71a4: yued. mocoOue I CTYIeHTOB PO (ECCHOHATBLHBIX

00pa3oBaTeNbHBIX OpraHu3anuii, ocBanBarIuX npodeccuu u cnenuaipaoctu CI10. — M., 2017
Tpodumona T.U., DupcoB A.B. @usuka s npodeccuit  crienuaibHOCTEH TEXHUYECKOTO U

€CTEeCTBEHHO-HAayqyHOTO mpoduiieii: Pemmenus 3amad: yue0. mocoOue Ui CTYASHTOB MPO(eCCHOHAIBHBIX

00pa30BaTeNIbHBIX OPraHU3aIMi, OcBauBaroNuX npodeccuu u cnenuanbHoctu CI10. — M., 2016
®upcos A.B. ®usuka a5 npodeccuil ¥ crennanbHOCTENH TEXHUYECKOTO U €CTECTBEHHO-

Hay4HOTO Mpoduiiel: yaeOHUK sl CTYJEHTOB MPO(EeCCHOHATBHBIX 00pa30BaTEIbHBIX OpTaHU3aIIHH,

ocBanBatonux npodeccun u cnenuanbaoctu CI10/moxn pen. T.U. Tpodumosoii. — M., 2017

JIOHO.TIHI/ITCJ'IBHBIE HCTOYHHUKHU

g npernioraBarenen

PoimkeBnu A.M. CéopHuk 3a1a4 no ¢pusuke (6a3oBbiii)— M. «Apoda»2003, 20009.
JmvutpueBa B.®. Ousuka: yueOnuk. — M. «Axagemus», 2003.

I'enpenmreita JI1.O., uk FO.U. ®usnka. Yueonuk musg 10 ki1 — M., 2005.
I'enpenmreita JI.O. Jluk FO.W. ®usnka. Yueonuk musa 11 k. — M., 2005.

Tpopumos T.U. ®Pusuka B tadauunax CIIO, M. «cAxkagemusi»,2008r.

Tpopumos T.U. ®Pusuxa .Coopuuk 3aaau CI1O, M. «/Ipoda»,2008r.

Tpopumos T.U. ®Pusuxa .Pemenune 3agau CI1O, M. «/Ipoga»,2008r

MMuncknii A.A. ®u3uka, yueonunk, M., ®opym-Uudpa-M, 2010.

CoNoRA~LNDE

HHTepHET- pecypenl

fcior.edu.ru (OeaepanbHbIi HEHTP HHGOPMAITMOHHO-00Pa30BaTEIbHBIX PECYPCOB).
wwww.dic.academic.ru (Axagemuk. CI0Bapu ¥ SHIIUKIONCIHH ).

www.booksgid.com (Books Gid. DnexktpoHHast 6ubinoTeka).

www.globalteka.ru (I'mo6anrteka. I'mobanbHast OMOIMOTEKA HAYYHBIX PECYPCOB).

www.window.edu.ru (Ennaoe okHO mocTyma K 00pa3oBaTeIbHBIM pecypcam). WWW.St-
books.ru (JIyumras yaeOHas TuTeparypa).

www.school.edu.ru (Poccuiickuii oOpa3oBaTenbHbIN MopTat. JlOCTyITHOCTh, KAU4eCTBO,
ahdek-

TUBHOCTD).

www.ru/book (DiekTpoHHas OHOIHOTEYHAS CUCTEMA).

JmurtpueBa B.®. 3agauu no ¢pusuxe CIIO: yued. nocodue. — M. «Akagemusi», 2003; 2009 r.
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http://www.globalteka.ru/
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http://www.school.edu.ru/

alleng.ru/edu/phys.htm (OGpa3oBatenbubie pecypchl MaTepHeTa — dusnka).
www.school-collection.edu.ru (Enunas komekius mudpoBbIX 00pa3oBaTeIbHBIX
pecypcoB). https//fiz.1september.ru (yuebHo-MeTonnueckas razera «Dusukar).

www.n-t.ru/nl/fz (Hobenesckue naypeatsl no ¢pusuke). Www.nuclphys.sinp.msu.ru
(Anepnas ¢pusuka B Mutepuere). www.college.ru/fizika (ITonroroska k EI'D).

www.kvant.mccme.ru (HaygHO-TIOMYJISIpHBIH (PU3UKO-MaTeMaTHICSCKHIA Ky pHAIT
«KBanT»). www. yos. ru/natural-sciences/html (ecTecTBeHHO-HAYYHBIN JKypHAJ JIJIs
Mosaonexu «Ilyts

HAYKy»).

Tembl pepepaToB (I0KIAA0B), HHANBHUAYAJIbHBIX POCKTOB

» Anekcannp ['puropreBru CT0JIETOB — PYCCKUN (PUBHK.

» Aunekcanap Crenanosuu [lonoB — pycckuil ydeHbll, H300peTaTenb pajauo.
* AJnbTepHaTHMBHAS YHEPTEeTHKA.

* AKYCTHYECKHE CBOMCTBA MOIYIPOBOJHUKOB.

* AHzpe Mapu AMnep — OCHOBOMOJIOKHUK JIEKTPOAMHAMUKH.

* ACHHXPOHHBIN JIBUTaTEIb.

* AcTepoujpbl.

* ACTpOHOMMS HalIUX JHEM.

* AtomHas gusuka. M3otonsl. [Ipumenenne painoakTUBHBIX H30TOIOB.
* becKkOHTaKTHbIE METOJIbI KOHTPOJIS TEMIIEPATYPHI.

* bunosnsipHble TPaH3UCTOPHI.

* bopuc CemenoBuu SIkoou — (HpU3UK U ©300peTaTEIb.

» Benuuaiimuye OTKpBITUS QUK.

* Busl aiekTpruuecKux pa3paioB. DJISKTPUUECKUE pa3psabl Ha CIIyKOe JeloBeKa.
* Brnusnue nedektoB Ha GU3NIECKHUE CBOMCTBA KPUCTAILIIOB.

* BceneHHas u TeMHasi MaTEpUsL.

* Tlamuneo ['anuneit — OCHOBATEIb TOYHOI'O €CTECTBO3HAHUSA.

* T['onmorpadus u ee mpuMEHEHHE.

» JIBm>KeHUE Tejla IEPEMEHHOM MACCHI.

» Jludpaxius B HaleH )KU3HU.

» JKunkue kpucTasibl.

 3akonbl Kupxroda ais s37eKTprUdecKoi merm.

* 3aKOHBI COXpPAaHEHUS B MEXAHUKE.

* 3”aueHue oTKpbITH ["anues.

* Urops BacunweBny KypuatoB — ¢u3uk, opraHM3aTOp aTOMHON HAYKH U TEXHUKH.
* Hcaak HproTOH — co3/1ateib KIacCHIecKon (PU3nKu.

* Hcnosb3oBaHue 3EKTPOIHEPTUN B TPAHCTIOPTE.

* Krnaccudukanus v XapakTepUCTUKH JI€MEHTAPHBIX YACTHLI.

* KoHCTpyKIIMOHHAsA IPOYHOCTH MaTepHana u €€ CBs3b CO CTPYKTYPOM.
* KoHcTpykuus u BUIbI J1a3€pOB.

* KpuosnexkrpoHuka (MUKpPOIJIEKTPOHUKA U XOJION).

 JlazepHbl€ TEXHOJIOTHH U UX UCIIOJIb30BAHUE.

* Jleonapno na BuHuu — y4eHbIil U ©1300peTaTeib.
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MarauTHble U3MepeHus (IPUHIUIBI IOCTPOECHUS MPUOOPOB, CIOCOOBI U3MEPEHHUS
MAarHUTHOTO MOTOKA, MAarHUTHOW UHAYKIUHN).

Maiikn @apaneid — co3aaTenb y4eHHs 00 3JIEKTPOMAarHUTHOM I10JI€.
Makc Ilnask.

Meron Me4YeHbIX aTOMOB.

MeTtobl HaOJIOIEHUS U PETUCTPALIMHU PAIMOAKTUBHBIX U3IyYEHUN U YaCTHLI.
Mertons! onpeneneHus MIOTHOCTH.

Muxaun BacunpeBud JIOMOHOCOB — YU€HBIN SHIUKIIOIEIUCT.

Mogpenu atoma. OnsiT Pesepdopaa.

MonekynsipHO-KMHETUYECKAsl TEOPUS UACATbHBIX I'a30B.

MonHus — ra3oBbId pa3psi B IPUPOIAHBIX YCIOBUSIX.

HanoTexHonoruss — MeXIuCUUIUIMHAPHAsA 001acTh PyHIaMEHTaIbHON U
MPUKIIAA-HON HAYKU U TEXHUKHU.

Hukona Tecna: »ku3Hb 1 HEOObIYAHHBIE OTKPBITHS.

Huxomnait Konepauk — co3aaTens reInoUeHTPUYECKON CUCTEMBI MUPA.
Hunbc bop — oaun u3 co3gareneit coBpeMeHHON (pU3UKH.
Hyxkneocunres Bo Beenennoi.

OObsicHeHre GOTOCUHTE3A C TOUKH 3pEHUS HUBHKH.

OnTryeckue sSBJICHHS B IPUPO/IE.

OTKpbITHE U TPUMEHEHHE BBICOKOTEMIIEPATYPHOM CBEPXIPOBOAUMOCTH.
[lepeMeHHBIN 2EKTPUUECKUN TOK U €70 TPUMEHEHHUE.

[1na3ma — 4yeTBEpTOE COCTOSIHUE BEILLECTBA.

[Tnanetsr COTHEYHOU CUCTEMBI.

[TonynpoBOJHUKOBBIE TATUUKU TEMIIEPATYPHI.

[IpuMeHeHune KUAKUX KPUCTAIIIOB B TPOMBIIIIIEHHOCTH.

[IpuMeHeHuE AAEPHBIX PEAKTOPOB.

[Ipupona ¢peppomaruerusma.

[Ipo6embl SKOJIOTHH, CBA3AHHBIE C UCIIOJIH30BAHUEM TEIJIOBBIX MAIIIHH.
[Ipou3BoCcTBO, Nepeaya U UCIOJIb30BAHHUE DIIEKTPOIHEPTUH.
ITpoucxoxnenre CoHEYHON CUCTEMBI.

[Tpe3025ekTpudeckmii 3G PeKT ero npuMeHeHne.

Pa3Butre cpencTB CBSA3M U pAIHO.

PeakTrBHBIC TBUTATEIN U OCHOBBI PAOOTHI TEIIJIOBOM MAIITUHBI.
PenukroBoe uznydenue.

Pentrenosckue nyun. Mctopust otkpsitus. [Ipumenenue.

Poxnenue u sBomonus 3BE3 1.

Ponp K.2.1{n0JIKOBCKOTO B Pa3BUTUU KOCMOHABTUKH.

CBeT — neKTpoOMarHuTHas BOJIHA.

Cepreii [TaBnoBuu KoponeB — KOHCTPYKTOp U OpraHU3aTOp NPOU3BOACTBA
PAKETHO-KOCMUYECKOU TEXHUKHU.

Cuibl TpeHwUsl.

CoBpeMeHHas CITyTHUKOBas CBSI3b.

CoBpemenHas (pu3nveckasi KapTHHA MUPA.

CoBpeMeHHBIE CpeJICTBA CBA3U.

COJ’IHHC — MCTOYHUK XKU3HU HA 3eMIIe.

ypch OpMaTopr
JBTPa3ByK (MOJIy4yeHUE, CBOMCTBA, IPUMEHEHHE).

YrpaBnsieMblil TEPMOSIEPHBIA CUHTES.
YckopuTenu 3apsKEHHbIX YaCTHLI.

®du3uKa U My3bIKa.
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dusnueckue cBoCcTBa aTMOC(hEpHI.

DoTOPIEMEHTHEL.

®oroaddext. [Ipumenenue sBnenus Gporordpdexra.
Xanc Kpuctuan Opcte — 0CHOBOIIOJIOKHHK 3JIEKTPOMArHeTU3Ma.

YepHble OBIPBI.

[IIkana 31eKTPOMArHUTHBIX BOJIH.
DKoJoruyeckue npoodaeMbl U BO3SMOXKHbBIE TYTH UX PELIEHUS.
DNEKTpOHHAs IPOBOAMMOCTD METAIIIOB. CBEPXIIPOBOAUMOCTb.
Omunuit XpuctuaHoud JleH — pycckuil pu3uK.

HNonusanus Bo3yxa — MyTh K JOJITOJIETUIO.
Hcnonp3oBaHue MIaCTUKOBBIX OYTHUIOK B TPOCTHIX OMBITAX MO (hU3UKE.
OTtpakeHue cBeTa Iia3amMu KOIIKHU.
®dusnka B pedycax.
®du3uKa B pUCYHKaX.
®dusuka B CKa3Kax.
dusnka B CIOpTe.
dusnka B HUPKE.

I/IHHOBaI_II/IOHHBIe TCXHOJIOTHUH B MMOXKAPOTYUICHUMU.

6.IINTAHUPOBAHUME YYEBHBIX 3AHSITUHN C UCITIOJIb30BAHUEM

AKTHUBHBIX U THTEPAKTUBHBIX ®OPM U METOJOB OBYYEHMUSA

Ne Tema yyeOHOr0 AKTHBHbBbIE U HHTEPAKTHBHbIE
KoJu-Bo yacos

n/n 3aHATHSA (hopMbI U MeTOABI 00yYeHUS

1. | Mexanudeckas 2 Kondepenius, paboTa ¢ TEKCTOM
pabota

2. | Ypok - KOHKypC 1o |2 HrpoBbie TEXHOJOTHH(JIEIOBAsT UTpa
TEME "TeruioBbIe ,JIOUCKOBBLIM METO/I
siBJICHUS "

3. | Ypox -2 HrpoBbie TEXHOJOTHU(IEIIOBAsT UTpa
COPEBHOBAHHUE ,JIOUCKOBBII METO)
1o TEME
"I[TocTositHHBIN TOK."

4. | Ypok- cemmHap 10O |2 JlenoBas Gecena, 0OCy X aeHHE
teme "llomyuenue,
nepemaayda u
pacmnpeneneHue
AIEKTPUUECKOTO
ToKa."

5. | UHaTennextyanpHas | 2 HUrpoBbie TeXHOTOTUHU(IETOBAsS UTpa
urpa . "Uro?T ne? ,JIONCKOBBIN METO/T)

Korpa? ITouemy"
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