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Pabouas nporpamma y4eOHOM TUCIUIUIMHBI pa3paboTaHa Ha OCHOBE TPEOOBAHMIA:

denepanbHOTO TOCYIApPCTBEHHOTO OO0pPa30BaTEIbHOTO CTaHJapTa CpPEIHEero OoOIero
0o0pa3oBaHUs, YTBEPKICHHOTO TMpUKazoM MuHUCTEpCTBa 0O0pa3oBaHUs U HAyKU
Poccuiickoit ®eneparuu ot 17 mast 2012 . Ne 413 (nanee — ®I'OC COO),

denepalbHOTO  TOCYAApCTBEHHOTO  00pa3oBaTeIbHOTO  CTAaHAApTa  CPEIHEro
npodeccHoHaIbHOTO  00pa3oBaHus 1o  crenranbHOCcTH  35.02.19  TexHuueckoe
oOecrieueHne pbIOOBOJCTBA, YTBEP)KIECHHOTO MpHUKa3oM MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit denepannu ot 8 utonst 2024 1. Ne 473 (nanee — ®I'OC CIIO);

denepanbHON  00pa3oBaTeNbHOM MPOTPaMMBl  CPEAHETO  00mero  obpazoBaHUS,
YTBEPKIACHHOM mpuKa3oM MuHncrtepcrBa npocsemeHuss Poccuiickon ®denepanuu OT
18.05.2023 Ne 371, ¢ y4eTOM MOIy4aeMOu CIEIUaTIbHOCTH.



1. OBIIIASA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBbBI
YYEBHOI'O ITIPEJMETA
OVII1.06 Duszuka

1.1. ObsacTtb npuMeHeHHMsi paldodeld NPOrpaMmMbl Y4eOHOro mnpeaMera
PabGouass mporpamma yueOHoro mnpeamera OVYIL.06 Pusuka SBISETCS YaCTbIO
00111e00pa30BaTEIBLHOTO LUKJIa o0Opa3oBaTeIbHON IPOrpamMMBI CpeIHero
npodeccuoHaNbHOTO 00pa30BaHusl — MPOTPaAMMbl MOJATOTOBKH CIIEIUATMCTOB CPEIHETO
3BeHa (anee - [IIICC3) mo cnenuabHOCTH CpeaHETo TPO(EeCCHOHAITBHOTO 00pa30BaHMUS
35.02.19 Texuuueckoe obOecriedeHne prIOOBOICTRA.

1.2. MecTo y4eOHOro nmpeamMera B CTPYKType 00pa3oBare/ibHOM POrpaMMbl

Huxn O0611e006pazoBaTebHbIN
[Tpoduns TexHonmornueckuu

[IpenmeTHas oGnacthb EcTecTBeHHO-HAy4YHBIE IPEAMETHI
VYpoBeHb u3yueHus yueOHOro nmpeaMeTp0oa3oBblii

Xlob6si3aresnbHbIN yueOHbIH npeaMeT [ 1omomHUTeIbHbIN YIeOHbIN TpeIMET

Peanuzanust comepkanust ydeOHOTO TpeaMeTa MpeArojaraer CcoOroaeHue
MPUHITUIIA TPEEMCTBEHHOCTH 10 OTHOIIEHHUIO K COCPKAHUIO Kypca (DU3UKU HA CTYTICHH
OCHOBHOTIO 00111eT0 00pa30BaHUsI.

B 10 e Bpems yueOnblii npeaMer OVIL06 Pusmka s 1npodhecCHOHATBHBIX

oOpa3oBaTeNIbHBIX OpraHU3aluid 00J1a/1a€T CaMOCTOSTEHHOCTHIO U IIEIbHOCTHIO.
PaGouass mnporpamma ydeOHoro mpeamera OYIL.06 Puzuka umeer

MEXIIPEIMETHbIE CBS3M €  00IIE0O0pa3oBaTeNbHBIMU  yY€OHBIMU  TIPEIMETaMHU
MaTeMaTUKOM, OWMOJOTHEH, XUMHUEH, OCHOBAMH 0O€30ITaCHOCTH KU3HEIESATEIILHOCTH, U
mpoeCCHOHANBPHBIMA ~ JUCIUIIMHAMHU:  0€30MacHOCTh  JKU3HEACITCIBHOCTH,

b

TCXHHUYCCKasA MEXaHHKaA, DJICKTPOTCXHUKA U JJICKTPOHHKA.

Nzyuenue yaeonoro npenmera QYI1.06 PUIUKA 3aBepiiiaetcsi IpoMeKyTOYHON

arrectarueit B hopme 3xk3ameHa B pamkax ocBoenus [IIICC3 na 6a3e 0cCHOBHOTO 00IIIETO
00pa3oBaHUsI.



1.3 O0bém yueOHOTro mpeaMeTa M BUbI Y4eOHOI eI TeIbHOCTH

O0BeM gacoB

U3 HUX

npogeccuoHalIbHOHANPABIEHHOE
coziep)kaHue
Bun yuebHolt gesitensHOCTH BCEro (mpukIanHON MOIYIIB), B hopme
IPaKTUYECKOM MOJrOTOBKH

O0bem 00pa3oBaTeIbHOM MPOrPaMMBbI Y4€OHOTO 108
npeaMera
(Bcero), B TOM 4YHCIIE
O0bem padoThHl 00y4aIONIUXCHA BO B3aUMOAEHCTBUH 80
¢ npenoaaBareJieM 10 BUAaM y4eOHBIX 3aHATHIA:
YpOKHU
MPaKTUYECKHUE 3aHATUS
nabopaTopHbIE 3aHATUS 40 40
KOHCYJIBTALIUH
JIEKIIUHU 40
CEMUHAPbI
CamocrosiTeJbHas pa6ora oGy4aromerocs ' 8
IIpome:kyTouHasi arTecTallus B 20

dbopme 3auera, FK3aMeHa

2. INTAHUPYEMBIE PE3VYJIBTATHBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
ConepxaHue mporpamMmMmabl OVIIL.06 Duzuka HAIPABJICHO Ha

NOCTVKEHHUE CIEAYIOLINX Yelel.

. dbopmupoBaHue y OOy4yarIMXCSd YBEPEHHOCTH B  IIEHHOCTHU
oOpa3oBaHus, 3HAYUMOCTH  (UBMYECKUX  3HAHUK  JII  COBPEMEHHOTO
KBaJIU(UIIMPOBAHHOTO CTICIIUATIMCTA IIPU OCYILECTBICHUH €ro Mpo¢heCCUOHATBHOM

JICSITEIbHOCTH;
. dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOW TPAMOTHOCTH;
. OBJaJICHUE chenupuuecko cucTeMor (U3UYECKUX TOHSATUH,
TEPMHUHOJIOTUEW U CUMBOJIMKOM;
. OCBOSHHE OCHOBHBIX (DM3UYCCKUX TEOPHI, 3aKOHOB, 3aKOHOMEPHOCTEH;

' B 3aBucumoctu or ®I'OC CITIO



. OBJIaICHUC OCHOBHBIMH MCETOAAMHW HAYYHOI'0 IIO3HAHUA IIPUPOILI,
HUCIIOJI3YyCMBbIMU B cbmmce (HEI6J'IIOI[€HI/IG, OIMMCAaHUC, M3MCPCHUC, BBIABUKCHHUC
TUIIOTEC3, IIPOBCACHUC BKCHepI/IMeHTa);

* OBJIaJICHNC  YMCHUAMH O6pa6aTI)IBaTI) HaHHBIC  OKCIICPUMCHTA,
OOBSCHATH IMOJIYUYCHHBIC PC3YJIbTAaTbl, YCTAHABJINBATHL 3aBUCHUMOCTH MCKIY
(1)PI3H‘-I€CKI/IMI/I BCJINYHNHAaMU B Ha6J'IIOI[aeMOM ABJICHHUH, ACJIATh BBIBOJBI,

. dbopMupoBaHUE YMEHUS peniaTh GU3HUECKUE 3a/1a4l Pa3HbIX YPOBHEH
CJII0’)KHOCTH;
. pa3BUTHE T[IO3HABATEIBHBIX HWHTEPECOB, HWHTEIUICKTyalIbHBIX U

TBOPYECKUX CIIOCOOHOCTEN B MpoIecce MpUOoOpPETEHHs 3HAHUH C UCIIOIb30BAaHUEM
Pa3IUYHBIX HWCTOYHUKOB WH(MOpPMAIIMM W COBPEMEHHBIX HWH()OPMAITMOHHBIX
TEXHOJIOTUH; yMEHUN POpMYyTUPOBATH K 000CHOBBIBATH COOCTBEHHYIO MO3UIIUIO 10
OTHONICHUIO K Pu3nyeckoil nHpopMaIiy, IOTydaeMOon U3 Pa3HbIX HCTOUHUKOB;
. BOCITUTAHHUE YYyBCTBA TOPJOCTH 338 POCCUICKYIO (PU3UUECKYIO HAyKY.
OcBoenune conepxanust yudeOHod gucuumindbl  OYIL06  Pusmka
MpEAnonaraeT JOCTHKEHUE 00yHYarOIIUMUCS CIEIYIOIUX PE3yJIbTaTOB:
OK 01. BriOuparsb criocoObl pemieHus 3a1ad mpodeccuoHaIbHON JesITETbHOCTH
MIPUMEHUTEIIBHO K PAa3JIMYHBIM KOHTEKCTAM;

OK 02. Mcrnionp30BaTh COBPEMEHHBIE CPENCTBA IMOUCKA, aHAIU3A U
UWHTEpHpeTanuu UHPopMauu U THHOPMAIIMOHHBIE TEXHOJIOTUH JIJIS1 BHITIOTHEHUS
3aja4 Ipo(heCCUOHAIBHON JIeATENbHOCTH;

OK 03. [InanupoBath 1 peann30BbIBaTh COOCTBEHHOE NPO(EeCCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE, MPEANPUHUMATENBCKYIO AESTENbHOCTD B
npodecCHOHANTBHOM cdepe, UCIT0NB30BaTh 3HAHUS 10 TTPABOBOM U (DMHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYalUsX;

OK 04. D¢ dexTnBHO B3aUMOACHCTBOBATh U padOTaTh B KOJJIEKTUBE U KOMaH/IE;
OK 07. ConeicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH Cpefibl, PECYypCOCOEPEKEHUIO,
NPUMEHATh 3HaHUS 00 M3MEHEHUU KJIMMara, IPUHIUIBI OepexIINBOro
IPOU3BOACTBA, d3PPEKTUBHO NEHCTBOBATH B UPE3BBIYAMHBIX CUTYALIUAX

2.1 IlpeameTHbIE pe3yJabTATHI:

[1.1 chopmMupoBaHHOCTH MPEACTABICHUIN O POJIK B MecTe (DU3UKU M aCTPOHOMUU B
COBPEMEHHOM HAyYHOU KapTHHE MHUPA, O CUCTEMOOOPA3yIOIIeH Poiu (PU3KUKH B Pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKH M COBPEMEHHBIX TE€XHOJOTHUM, O BKIIAJE POCCUUCKHUX U
3apyOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAyKH; MOHUMaHUE (PU3NUYECKOU CYUTHOCTU
HaOMIOMAeMBIX SIBJICHUM MHUKpPOMHUpA, MakKpoMHpa M Meramupa; IMOHUMaHHE pPOJu
ACTPOHOMHM B  NPAKTUYECKOW  JACATEIBHOCTH  YEJOBEKA W JTAJIbHEUIIEM
HAayYHOTEXHUYECKOM pa3BUTUM, POJIU (Pu3uku B (GOPMUPOBAHUU Kpyroszopa u
(yHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJISI PEIICHUs IPAKTUYECKUX 3a]1a4;



I1.2 chopMupoBaHHOCTH YMEHHUI pacno3HaBaTh (M3UUECKUE SIBIEHUS (TIPOIIECCH) U
OOBSICHSTh MX HA OCHOBE H3YYCHHBIX 3aKOHOB: PaBHOMEPHOE M PaBHOYCKOPEHHOE
NpsIMOJIMHEWHOE JIBJKEHUE, CBOOOIHOE TMAaJIeHUE TeJ, JABWKCHHE IO OKPY>KHOCTH,
UHEPIMS, B3aUMOJIEUCTBHE Tel, KojeOarelbHOE JBW)XEHHE, PE30HAHC, BOJHOBOE
nBrkeHue; nuddysus, OpoyHOBCKOE ABUKEHHUE, CTPOCHHUE >KUJIKOCTEH U TBEPIBIX TEl,
U3MEHEHHE O00beMa Tel TMpU HarpeBaHuM (OXJIaXKIEHUU), TEIIOBOE pPaBHOBECHE,
UCIapeHue, KOHACHCallus, TUIaBlIieHHe, KPUCTAILTU3allis, KATICHHE, BIAXKHOCTh BO3yXa,
CBSI3b CpeHEH KWHETHUYECKON SHEPruu TEIJIOBOTO JBIKEHHUS MOJEKYN ¢ aOCONIOTHOM
TEMIIEpPaTypoi, TIOBBIIIICHHE JABJICHUA Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIIE,
CBSA3b MEXIy IapaMeTpamMu COCTOSHUSI ra3a B M300poLeccax; 3JIEKTpU3auus Tell,
B3aMMOJICHCTBUE 3apsJ0B, HArpeBaHUE MPOBOIHUKA C TOKOM, B3aMMOJICHCTBUE MAarHUTOB,
AIIEKTPOMArHUTHAsT UHAYKIUS, ACHCTBUE MArHUTHOTO MOJSI Ha MPOBOJAHHUK C TOKOM U
ABWOKYLIMMCS  3apsijl, SJEKTPOMAarHUTHbIE KoJieOaHUs M BOJHBI, HPSIMOJIMHEHHOE
pacnpoCTpaHEHUE CBETa, OTPa)XCHHE, INpeJoMIIeHHEe, UHTepdepeHuus, Audpakuus u
MOJIApU3ALIMs CBETA, IUCIEPCUs CBETa; (OTOEKTPUUECKUH 3(PPEKT, CBETOBOE 1aBIICHUE,
BO3HUKHOBEHHUE JTMHEWYATOTO CIIEKTPa aToMa BOJIOPO/Ia, ECTECTBEHHAS! M MCKYCCTBEHHAS
PalOaKTUBHOCTE;

[1.3 BnajmeHue OCHOBOMOJAralOIMMMH (U3UYCCKUMU TOHSATHUSIMH M BEIMYMHAMU,
XapaKTePU3YIOMKUMHU  (U3UYECKUE TIPOIecChl  (CBA3aHHBIMH € MEXaHHYECKHUM
JIBHKCHUEM, B3aUMOJICHCTBUEM TEJI, MEXaHMUECKMMH KOJIeOaHUSIMH M BOJITHAMM; aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHEM BEIIIECTBA, TEIJIOBBIMH MPOILIECCAMU; JJICKTPUUECKUM U
MarHUTHBIM TOJISIMU, JJIEKTPUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU U
BOJIHAMU;, ONTHUYECKUMU SIBICHUSMH, KBAHTOBBIMHU SIBJICHUSMH, CTPOCHUEM aroma H
aTOMHOTO agpa, PaIMOaKTUBHOCTBIO); BIIaJICHHUC OCHOBOITOJIAr AIOIIMMH
ACTPOHOMHYECKUMHU  TOHSITUSIMM, TIO3BOJISIONIMMU  XapaKTEPU30BaTh  MPOIIECCHI,
MPOUCXONSIINE Ha 3BE37aX, B 3BE3JHBIX CHCTEMaxX, B MEXraJakTUUEeCKOU cpee;
JIBMKEHUE HEOSCHBIX TeJI, SBOJIIOLINIO 3Be3/] U BeeneHHoii;

[1.4 BnajgeHwe 3aKOHOMEPHOCTSAMHM, 3aKOHAMU U TEOPUSMU (3aKOH BCEMHPHOTO
Tsirotenus, I, 1 u I11 3akonsl HproTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH, 3aKOH
COXpPAHEHHSI HMIYJbCA, MPUHIMUI CYNEPHO3ULIMU CUJI, MPUHIMI PABHOINPABHOCTHU
MHEPUHUAIBHBIX CHUCTEM OTCUETA; MOJICKYJISPHO-KUHETUYECKYI0 TEOPHUIO0 CTPOECHUS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, MEPBBIM 3aKOH TEPMOAMHAMHUKH; 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsa, 3akoH KymoHa, 3akoH Oma st yyacTka 1enu, 3akon Oma st
IIOJTHOM DJIEKTPUYECKOM Lenu, 3akoH JDkoynsa - JleHuma, 3akoH dSJIE€KTPOMAarHUTHOU
WHJYKIIMU, 3aKOH COXPAHEHMsS DHEPTrUM, 3aKOH MPSIMOJIMHEHHOTO pachpOCTpaHEHUs
CBETA, 3aKOH OTPA’KCHUSI CBETA, 3aKOH MPEJIOMJICHHUS CBETA; 3aKOH COXPAHECHUS YHEPTUH,
3aKOH COXPAHCHHUS MMITYJIbCA, 3aKOH COXPAHEHUSI JJIEKTPUYECKOro 3apsifa, 3aKOH
COXpPaHEHHsSI MACCOBOTO 4YHCIA, MOCTYNarbl bopa, 3aKOH pajMOAKTUBHOTO pacrnajia);
YBEPEHHOE HCIOJIb30BAHME 3aKOHOB W 3aKOHOMEPHOCTEW MpU aHam3e (HU3UIECKUX
SIBIICHUU U TTPOILIECCOB;



[1.5 ymeHue yunThIBaTh TPaHUIIBl IPUMEHEHUS U3YyUEHHBIX (PU3NYECKUX MOJAENEH:
MarepuajgbHas TOYKA, WHEPLUUAIBbHAS CHCTEMA OTCYETa, WIACAIBHBIA Ta3; MOIEIU
CTPOEHUS T'a30B, JKUIKOCTEN U TBEPABIX TEJI, TOUEUHBIN dJIEKTPUUECCKAN 3apsl, sAepHas
MOJIEJIb aTOMa, HyKJIOHHAs1 MOJIENIb aTOMHOTO S7Jpa IPU pelieHnr GU3NYECKUX 3aa4;

[1.6 BmageHMEe OCHOBHBIMH METOJAMHU HAy4YHOTO TO3HAHUS, HCIOJIb3YEMBIMU B
(¢u3uKe: MPOBOAUTH NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIWYUH, BHIOMpas
ONTUMAJbHBIA CHOCOO M3MEPEHHS U HUCIOJb3ys M3BECTHBIE METOJAbl OLECHKHU
HOTPEIIHOCTEW HW3MEpPEHUI, MPOBOAUTH HCCIEIOBAHME 3aBUCUMOCTEN (PU3NUECKUX
BEJIMUUH C UCHOJIb30BAHUEM IPSIMBIX U3MEPEHUM, OOBSICHATH NOJIYUYEHHBIE PE3YJbTaThl,
UCTONb3ysd (U3UYECKUE TEOPUM, 3aKOHBI M IOHATHS, U JI€JaTh BBIBOJBL, COONIOAATH
mpaBmiia 0€30MacHOTO TpyJda MpU MPOBEICHUU HCCIEAOBAaHUN B paMKax y4eOHOTo
OKCIIEPUMEHTAa H y4eOHO-MCCIIEOBATENbCKON JIEATEIBHOCTH C HUCIHOJIb30BaHHEM
HU(POBBIX  U3MEPUTEIBHBIX  YCTPOMCTB M JTADOpaTOpPHOTO  OOOpYHAOBAHMS;
c(hOpMUPOBAHHOCTH MPEACTABICHUI O METOJaX MOMyUYEHHUSI HAYYHBIX aCTPOHOMHYECKHIX
3HAHUM;

[1.7 chopMHpOBAaHHOCTh YMEHHsI pellaTh PacyeTHBIC 3aJa4d C SIBHO 3aJaHHOMN
(bu3nyeCcKor MOJIETIBIO, UCTIONB3YS (PU3NUECKHUE 3aKOHBI U IPUHIIUIIBL, HA OCHOBE aHAJIN3a
yCJIOBUS 3aJlaud BbIOMpATh (PU3NYECKYIO MOJIEIb, BBIACIATh (PU3NUECKUE BEIUYUHBI U
(b opMyIibl, HEOOXOIUMBIE /IJIS €€ PEIICHHUS], TPOBOAUTH PACUETHI U OIICHUBATh PEATbHOCTh
MOJIYYEHHOTO 3HAueHUsl (U3MYECKOW BEJIMYMHBI; peEIlaTh KaueCTBEHHBIC 3ajayH,
BBICTpPauBasl JIOTUYECKU HEMPOTUBOPECUMBYIO LIEMOYKY PACCYKICHUUW C ONMOpPOM Ha
M3YUYEHHBIC 3aKOHbBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBJICHUS,

1.8 chopMHUpOBaHHOCTH YMEHUS TIPUMEHATH TOJYUCHHBIC 3HAHUS JIJI1 OOBSICHCHHS
YCJIOBUN TPOTEKaHUS (DU3NUSCKUX SBJICHUN B IPUPOJE M JIJIS MIPUHSATHS MPAKTUICCKUX
pelieHnii B MOBCEAHEBHOM JXU3HU JJIA 0OeCrieueHus] OE30MMacCHOCTH TIPH OOpaIeHUH ¢
OBITOBBIMH TIPUOOpAMHM W TEXHHYECCKHMMH YCTPOHMCTBAMH, COXPAaHEHHUS 370pPOBbS U
COOJIOZICHNST HOPM DKOJIOTHYECKOTO TOBEICHHUS B OKPYXKAIOIIEH cpeje; MOHMMaHUe
HEOOXOMMMOCTH TTPUMEHEHUS JOCTIKCHUH (DU3UKHA U TEXHOJOTHH JJISl pallMOHATILHOTO
MIPUPOOTIONB30BAHNS,

I1.9 chopmupoBaHHOCTh COOCTBEHHOM MO3WIIMM IO OTHOIICHHIO K (hHU3HYECKOM
uH(bOpMaIUH, TMOTy4yaeMOl U3 pa3HbIX UCTOUHUKOB, YMEHUIN HCIOJIB30BaTh LU(PPOBBIC
TEXHOJIOTUM [JIsl TIOWCKa, CTPYKTYPUPOBAHHUs, HWHTEPHPETAUUA U IPEACTABICHUSA
y4eOHOM U HAyYHO-TTONYJISIPHON HH(POPMAIIMKU; pa3BUTHE YMEHU KPUTUUECKOTO aHAIN3a
noJiyqaemMoi uHdopmaiuu;

[1.10 oBnageHwe ymeHHSIMU pabOTaTh B TPYIIE C BBHIMOJHEHUEM Pa3TUYHBIX
COIMAIBHBIX POJIEH, TUTAHUPOBaTh pabOTy TPYMIMbl, PaAIMOHAIBHO PpaCIPENesiTh



JEeSATENbHOCTh B HECTAHAAPTHBIX CUTYyalUsIX, aJI€KBaTHO OLEHMBATH BKJAJ] KaXKJ0Tr0O U3
YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTpuBaeMoOi MPoOIeMbl;

[1.11 oBnagenue (chOpMUPOBAHHOCTH MPEACTABICHUN) TpaBUIAMH 3allUCU
busnueckux ¢opmyn penbedHO-TOUEUHON cucTeMbl oOo3Hauenuit JI. Bpains (ans
CJICTIBIX U CJIA0OBHIALINX 00YUYAIOLIHXCS).

2.4 IIpogeccnoHaIbHO-HANIPABJICHHOE COePKaHHe Y4eOHOro nmpeamera

[IpodeccuonanbHas HampaBiICHHOCTh Y4€OHOTO IMpeAMeTa JOCTUTaeTcsl 4epe3
(dbopMHpOBaHUE KOMIIOHEHTOB OOIIMX KOMIETEHIIMI 4Yepe3 KOPPESIUI0 MPEAMETHBIX,
METaNpPEIMETHBIX, TMYHOCTHBIX PE3YJIBTATOB ¢ OOLIMMH KOMIIETEHUUSIMU:

OO01re KOMIETEHIIH 1

UYHOCTHBIC

(B cootBercTBUU ¢ PI'OC MertanpeameTHble IIpenmeTHbIE
pesynbratel ®I'OC pea ped

CIIO nmo pe3yabTathl (KOABI) | pe3yabTarhl (KObI)
COO (xomp1)
crienuaIbHOCTH/Tpodeccun)

OK 01. Boibupats JI.13,J1.24 M.1, M.5, M.16 I1.6, 1.7, I1.8
CIOCOOBI pelieHus 3a1a4d
podeCCHOHAITBHOM
JESATETPHOCTH
PUMEHHUTEIBHO K
pa3IMYHBIM KOHTCKCTaM;

OK 02. Ucnionp30BaTh JI1.26, J1.34 M.§, M.18, M.21, IT1.6, I1.7, I1.8, I1.9
M.24

COBPEMEHHBIE CPEICTBA
MOMCKa, aHAIN3a U
UHTEpIpeTalnun
uH(bOPMAINH U
MH(}OpMaIMOHHbIE
TEXHOJIOTUU JJIs
BBITIOJTHEHUS 33144
npodeccCuoHaIbHOM
JesITeNIbHOCTH;

OK 04. Dddekrusro | JL5,TL13, M.26, M.28, M.29, |TIL.10
M.30, M.31, M.33,

M.34

B3aMMOJICICTBOBAaTh u
paboTarh B KOJUICKTHUBE U
KOMaH]IE;




OK 07. CopeiictBoBars | 1.7, JL.22, J1.27, I1.7, I1.8
COXPAHEHHIO 71.28, J1.29, J1.30,
OKpYykKaromiein cpensr, | 131
pecypcocOepeXeHuIo,
OPUMEHSTh 3HAaHUA 00
M3MCHEHUH KJIUMara,
NPUHIUIBL  OEPEKITUBOTO
IPOU3BOJICTBA,

3¢ HeKTUBHO 1eHCTBOBAThH
B Ype3BbIYANHBIX
CUTYaINsIX;

3. COAEP’KAHUE YYEBHOI'O IPE/IMETA

Paznen 1. ®u3nka u METOIBI HAYYHOTO MTO3HAHUSL.

®u3nka — Hayka o mpupoae. Haydnbie MeTOIbI TO3HAHUSA OKPYKAOIIETO MUPA.
Posb skcriepuMeHTa U TEOpUU B MPOIIECCE TO3HAHUS TPUPOIBI. IKCIIEPUMEHT B (PU3UKE.

MogenvpoBanue (U3HUECKUX SBICHMA W mpoueccoB. HaydyHble TI'MIOTE3bI.
dusznveckre 3aKOHbl M TEOpHUH. [paHUIBI MTPUMEHHUMOCTH (PU3HMUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Ponb 1 MecTo huzuku B GopMUPOBAHUU COBPEMEHHOM HAYYHON KapTHHBI MUPA, B
MIPAKTUYECKOMN AEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

AHaJIOTOBBIE U IU(PPOBBIC U3MEPUTENBHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKHU.

Pa3nen 2. Mexanuka.

Tema 1. Kunemaruka

Mexannyeckoe  nBuxkeHUE. OTHOCUTEIBHOCTD MEXaHUYECKOTO

nBuxeHus. Cucrtema orcuéra. Tpaekropusi.

ITepemelienne, CKOPOCTh (CPeIHsSE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHUE MaTepuaIbHON TOYKH, UX MPOEKIIUU HA OCU CUCTEMbI KOOpauHatT. CloXKeHne
MEPEMELICHHUH U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpEHHOE psMONIMHEHOe ABrkeHue. [ paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI, TyTH U MEPEMENICHUSI MaTepUATbHON
TOYKH OT BPEMEHU.

CBoOomHOe najeHue. YCKOpeHHe CBOOOTHOTO MaCHUS.

KpuBonunueitHoe aBmwxkeHue. J[BrokeHue MarepuaabHONW TOUYKHU MO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOIYJIFO CKOPOCTBIO. YIJI0Basi CKOPOCTh, JIMHENHAs CKOpOCTh. 1lepuon u
yacTtoTa oOpauieHus. LleHTpoctpeMuTensHoe yCKOpEeHHe.




TexHnYeCcKne yCTpOHWCTBA M MPAKTUYECKOE NMPUMEHEHUE: CIIUIAOMETD, ABUKEHUE
CHapsI0B, LICTIHBIC U PEMEHHBIE NTEPEIAUH.

Jlemoncmpayuu

Mogenbs cHUCTEMBI OTCYETA, WJUIKOCTPALNS KHUHEMATHYECKUX XapaKTEPUCTHUK
JBUKEHUS.

[Tpeobpa3zoBanue NBIKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AyXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenue JBIKEHUSI Tena, OpOILEHHOIO o yIIoM K

TOPU30HTY M TOPU3OHTAIBHO.

N3mepeHue yckopeHus CBOOOIHOTO MaICHUS.

HarpasiieHre ckopoCTH py ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopvle pabomol’

M3yueHne HEPaBHOMEPHOIO [BMKEHHS C LEIBIO OIPEIEICHUs MIHOBEHHOU
CKOpPOCTH.

HccnmenoBaHne  COOTHOLIEHHS  MEXKIYy  INYTAMHM, IPOUACHHBIMU  TEJIOM
3a NIOCJIEI0BATEIIbHBIE PABHBIE IPOMEKYTKA BPEMEHU IIPY PAaBHOYCKOPEHHOM JBUKECHUU
C HA4YJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBUKEHUS IAPUKA B BA3KOW KHUJIKOCTH.

N3y4yenue nBH>KEeHUS TeJa, OPOILIEHHOTO TOPU3OHTAIIBHO.

Tema 2. Jlunamuka.

[Tpuanun orHocutensHoCcTH ['anuned. Ilepsoiii 3akoH HeroToHa. MHEepunanbHbie
CHUCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoi 3akon Herotona st
MaTepuaabHOM TOUKU. Tpernii 3akoH HproTOHA 1151 MaTeprualibHbIX TOYEK.

3aKkOoH BCEMHUPHOTO TAroTeHus. Cuia tsxectu. llepBas kocMudeckast CKOpOCTb.

Cuua ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunbl Tpenus (IOkos, CKoJibkeHHs, kadeHus). Cuna Tpenus. Cyxoe
TpeHue. Cuia TpeHUs! CKONBKEHUs U cuiia TpeHus nokos. Koagduuuent tpenus. Cuna
CONIPOTHBIICHUS NIPHU ABMKEHUHU TEJIA B )KUJIKOCTH WJIH Tas3e.

[TocTynarensHO€ U BpallaTelbHOE IBHKEHUE a0COIIOTHO TBEPAOTO TeEa.

MoOMEHT CHJIBI OTHOCUTENIBHO OCH BpaleHus. 11nedo cuibl. YemoBus paBHOBECHs
TBEPAOIO Tea.

TexHuueckue YCTpPOMCTBA U MIPAKTUYECKOE IIPUMEHEHHUE:

MOJAIIUITHUKH, TBU)KEHUE UCKYCCTBEHHBIX CITYyTHUKOB. /[eMoHcmpayuu

SIBneHne nHEPIUH.

CpaBHEHME MacC B3aMMOJICUCTBYFOIIUX TEJL.

Bropoii 3akon HeroTOHA.

2 3nech M Aajee NPUBOIUTCS PACIIUPEHHBIN epevyeHb Ja0opaTopHBIX PadoT M OIBITOB, U3 KOTOPOTO YYHUTEIb JIeNIaeT BEIOOD
10 CBOEMY YCMOTPEHHIO C y4ETOM BBIOPAHHOTO y4eOHO-METOINUECKOTO KOMIUIEKTa M UMEIOLIErocst 000pyaOBaHUsL.
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N3mepenue cuil.

CnoxxeHue cuil.

3aBUCHUMOCTD CHJIBI YIPYTOCTH OT JAe(OpMaIIvm.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TaJICHUMU.

CpaBHEHUE CUJT TPEHUS MOKOS, KAYEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHUS TBEPIOTo Tena. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomsi V13yuenue

JBUKEHUSI OpyCKa M0 HAKJIOHHOM MJIOCKOCTH.

HccenenoBaHne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT Ux JehopMallvu.

HccenenoBanne yciaoBUl paBHOBECHUS TBEPIOTO TEIA, UMEIOIIETO OCh BPALLICHUS.

Tewma 3. 3aKOHBI COXpaHEHHUs B MEXAHUKE.

NmMnynbsc MaTepuaabHON TOYKH (TeJa), CUCTEMbl MaTepUabHbIX ToYeK. Mmymbe
CUJIBl U U3MEHEHHUE UMITYJIbCA TeJA. 3AKOH COXPAaHEHHUs UMITyJbca. PeakTuBHOE
JIBUKEHUE.

PaGota cusibl. MOIIHOCTD CUJTBI.

Kunernueckass »sHeprus MaTepualbHOM ToukH. Teopema 00 U3MEHEHUU
KUHETUYECKOW SHEPTHM.

[TorennuanbHas sHeprud. [loTeHnnanbHas 3HEprust ynpyro neopmMupoBaHHOMN
npyxuHsbl. [loTeHIManbHas Y3HEPTUs Tena BOIU3U MOBEPXHOCTU 3EMITH.

[ToTeHnnanbHble U HEMOTEHIMATbHBIE CUJIbL. CBA3b Pa0OTHI HEMOTEHIIUAIBHBIX
CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH CUCTEMBI TEJ. 3aAKOH COXPAHECHUS
MEXaHUYECKOW DHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHWE: BOAOMET, KOIED,
MPY>KUHHBIA MTUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE OBHMKEHHE.

[lepexon mOTeHUUATLHON YHEPTUU B KHHETHUECKYIO U 00paTHO. Yuenuueckuii

aKcnepumenm, nabopamopusie pabomul V3yuenue abCOMOTHO HEYTIPYTOrO

yZlapa ¢ MOMOILBIO IBYX OJIMHAKOBBIX HUTSIHBIX MAasATHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIbI C U3MEHEHUEM MEXaHUYECKOW SHEPTUM Tema
Ha MpUMEPE PaCTSHKEHUS] PE3UHOBOTO KIyTa.

Paznen 3. MonekynsapHas pusuka u TepMOAMHAMUKA.

Tema 1. OCHOBBI MOJNEKYISIPHO-KMHETHUECKON TEOPHUU.

OCHOBHBIE TIOJIOXKEHUA MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH M HUX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Juddysusa. Xapaktep ABHKECHHS 51
B3aMMOJICVCTBUS YaCTHI] BEleCTBA. MOIeIn CTPOCHUS ra30B, KUJAKOCTEN U TBEPBIX TEII
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U 00bSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneil. Macca 1 pazMepbl MOJIEKY.
Konmnuecto Bemectra. [loctossHHas ABoraapo.

TeroBoe paBHOBecue. Temmeparypa u e€ wu3Mepenue. lllkanma temmneparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YPaBHEHHE MOJEKYJISIPHO-KUHETUYECKOM
TEOPHH HUJEATBHOTO raza. AOCONIOTHAs TEMIEpPATypa Kak Mepa CpeHeld KHHETHUYECKON
DHEPIruM TEIUIOBOIO ABMXKEeHUsA yactul rasa. lllkama temneparyp KensBuna. 'azoBble
3aKkoHbl. YpaBHeHHe MeHneneeBa—Knanelpona. 3akon Jlanerona. M3ompoueccel B
UjealbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHnueckne yCTpONUCTBA U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBa, (poTorpaduu MOJIeKyI
OPTraHUYECKUX COCTMHEHUM.

OneiThl 10 TU(DPy3HUH KUIKOCTEN U ra30B.

Mopnenb OpOyHOBCKOTO JIBUKEHHUS.

Mopnens onsita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYLIECTBOBAHNE MEKMOJIEKYISIPHOTO B3aUMOCHCTBHSL.

Mopnens, HUTFOCTpUpPYOLIAs IPUPOAY AABJICHHUS ra3a HA CTEHKU COCya.

OnbITel, WUIIOCTPUPYIOIIME  YPAaBHEHUE  COCTOSHUSA — HMJICAIBHOTO — Tasa,
M30IPOLECCHI.

Yuenuueckuii skcnepumenm, nabopamopmwie pabomoi

Omnpenenenue Macchl BO3/IyXa B KJIACCHOW KOMHATE Ha OCHOBE U3MepeHui o0bEma
KOMHATBHI, JJaBJICHUS U TEMIIEPATYPBI BO3lyXa B HEH.

HccenenoBanne 3aBUCMMOCTH MEXKY ITApaMETPAMU COCTOSTHUSA PA3PEKEHHOTO rasa.

Tema 2. OCHOBBI TEPMOAUHAMHUKHU.

TepmoauHamMuueckass cUCTEMA. BHYTpEeHHSI DHEprus TEPMOAMHAMUYECKOU
CUCTEMBbI M cnocoObl €€ m3MmeHeHus. KommuecTBo TeminoTel M padora. BHyTpeHHss
DHEPrusl OJHOATOMHOTO HJEANBHOTO Ta3a. Buabl Terionepenayu: TErIonpOBOJHOCTb,
KOHBEKIMS, U3JTy4eHHUE. YIelbHas TEINIOEMKOCTh BEMIECTBA. KOIMYeCcTBO TEMIOTHI MIpH
TeIIonepeaaye.

[Tonsitue 06 annadbatHoM mporiecce. [lepBriii 3akoH TepMonHaMuku. [Ipumenenue
MEepBOTO 3aKOHa TEPMOAMHAMHKK K wu30mpolieccaMm. [paduueckass wHTEpHpeTanus
paboTHI raza.

BTtopoii 3akoH TepmonuHamMuku. HeobpatuMocTh Mpo1ieccoB B MPUPOJIE.

TemmoBbie MamuHbl. [IpuHIUTIBI NEeHCTBUS TEMIOBBIX MamuH. [IpeobGpasoBaHus
SHEPTUU B TEIUIOBBIX MarrHaxX. KodppuimeHT mone3noro qeiCTBUS TEIIOBON MAIIIUHBI.
[ukn Kapuo u ero xodp@uiueHT MOoJIE3HOTO AEUCTBHUS. DJKOJOTUUECKHE MPOOIEMBI
TETUIOPHEPTETUKH.

12



TexHnueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIh BHYTPEHHETO
Cropanwsi, OBITOBOM XOJIOMUIBLHUK, KOHAUIIHOHED.

Jlemoncmpayuu

M3meHeHne BHYTPEHHEH SHEPryuu Teja Mpy COBEPIICHUU pabOThI: BBUIET TPOOKHU
13 OyTBUIKM TION JEHCTBHEM C)KAaTOTO BO3/AyXa, HarpeBaHue »¢upa B JAaTYHHOU TpyOKe
MyTEM TpEHUsI (BUACOJEMOHCTPALINS).

N3meHeHne BHyTpEHHEN SHEPIUM (TeMIIepaTyphl) Tella MpHU Terionepeaaye.

OmnbIT 0 aabaTHOMY PACIIMPEHHUIO BO3/1yXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mopnenu napoBoil TypOWHBI, ABUTATENs] BHYTPEHHETO CrOpaHUs, PEaKTHBHOIO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3mepenue ynenpHON TEMI0EMKOCTH.

Tema 3. ArperatHbie cOCTOAHUS BeniecTBa. Pa3oBbIC MEPEXOIBI.

[TapooOpazoBanue u koHAeHcanus. Mcnapenue u kutnieHne. AOCONIIOTHAs U
OTHOCHUTEJIbHAS BIAXHOCTH BO3ayxa. HackllmeHHbIN map. YaeapHas TerioTa
napooOpa3zoBaHusi. 3aBUCHMOCTb TEMIIEPATypbl KUTIEHUS OT JaBICHUS.

Teépnoe Teno. Kpucrammueckue u amopduble Tena. AHU30TPONUS CBOMCTB
kpuctaimioB. Kuakwe kpucramwibl. CoBpeMeHHble Marepuansl. [limaBneHue 5
KpUCTa/uIn3anus. YienbHas TerioTa miasieHus. Cyonumanusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuueckne YCTpPOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TUTPOMETP u
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOTYUYCHHUSI COBPEMEHHBIX MaTe€pUajoB, B TOM
YuCJIie HaHOMaTepHUaioB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MapOB.

Kunenuve npu moHW>KEHHOM JaBJICHUMU.

Crioco0Obl M3MEpPEHHUs BIAKHOCTH.

Habnronenue HarpeBaHus U IUIABJICHUS KPHUCTAINTMYECKOTO BEIIIECTBA.

JleMoHCTpalus KpUCTaJLIOB.

Yuenuuecxuii sxcnepumenm, 1abopamophsie pabomoi

N3mepenne 0OTHOCUTEILHOM BIAXXHOCTU BO3IyXa.

Paznen 4. DnekTpoauHaMuKa.

Tema 1. DnexTpocraruka.

DnexTpu3alnus Tea. DJIEKTpUUecKuil 3apsaa. JIBa BuIa dIEKTPUUYSCKUX 3apsiiOB.
[TpoBOAHUKH, AMBIIEKTPUKA U TOJYHPOBOJHUKHU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO
3apsa.

B3aumopnerictBue 3apsnoB. 3akoH Kynona. ToyedHbIM SIEKTPUYECKUN 3apsi.
Dnekrpudeckoe nosie. Hanpssk€HHOCTD AMeKTpruyeckoro noss. [IpuHiun cyneprno3uiuu
ANEKTPUYECKUX TosieH. JIMHUM HanPpsHKEHHOCTH SJICKTPUUYECKOTO TTOJIS.
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PaGora cun snexrpocrarnyeckoro mojs. Ilorenmman. PasHOCTh MOTEHIMANIOB.
[IpoBOIHMKH ¥ JOMAIEKTPUKMA B DJIEKTPOCTATUYECKOM Tone. [ludnexrpruueckas
IIPOHULIAEMOCTb.

OnektpoéMkocTh. KoHaeHcaTop. ODIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa.
DHeprus 3apsKEHHOTO KOHAEHCATOPA.

TexHnueckne yCTpOMCTBA M  NPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIIEKTPOMETP,  AJIEKTpPOCTaTHYECKas  3alluTa,  3a3€MIICHHE  3JIEKTPONpPUOOpPOB,
KOH/IEHCATOp, KOMUPOBAJIBHBIN anmnapar, CTpyHHbINA TPUHTED.

Jlemoncmpayuu

YCTpPOUCTBO ¥ IPUHLMIT JEUCTBUS MIEKTPOMETPA.

B3anmoznelicTBue HadIEeKTPU30BAHHBIX TEIL.

DJIEKTPUUECKOE I10JIE 3apsSKEHHBIX TEIl.

[IpOBONHHKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DJneKkTpocTaTHYeCcKas 3aluTa.

JIMPNEKTPUKH B DIIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTD JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAJM ILIACTHH,
pPacCTOsIHUSA MEXKAY HUMU U IUDJIEKTPUUECKOU IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomoi

N3mepenue aeKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. IIoCTOAHHBIN IEKTPUUECKUN TOK. TOKM B pa3IMYHbIX CpEIax.

DNEeKTpUUECKUM TOK. YCIIOBHUS CYILIECTBOBAHUS SJIEKTPUUECKOTO TOKA. MICTOUHMKHN
Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa 171 yyacTKa LEMu.

DJEKTPUYECKOE  CONPOTUBJIEHHUE.  YIEIBHOE  CONPOTHUBIIEHHWE  BELIECTBA.
ITocnenoBarenbHOE, NapaJUIEIBbHOE, CMEIIAHHOE COCIMHEHUE ITPOBOIHUKOB.

Pabota anexTpudeckoro Toka. 3akoH Jxoyns—JIenia. MomHOCTh 3J€KTpUUECKOTO
TOKA.

DNEeKTPOABMKYILAsI CUJIAa U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHHMKA TOKA. 3aKOH
Owma 11 oTHOM (3aMKHYTOM) 3leKkTpudeckoit ernu. KopoTkoe 3ambikaHue.

DIIEKTPOHHAS MPOBOAUMOCTD TBEPABIX METAIIOB. 3aBUCUMOCTH COIPOTHBIICHUS
METAJIOB OT TeMIiepaTypbl. CBEPXIPOBOAUMOCTb.

DneKTpU4YeCcKuil TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITy4KOB.

[TonmynpoBoauuku. CoOCTBEHHAs! U MPUMECHAS POBOJUMOCTD TOTYPOBOIHUKOB.
CaoiictBa p—n-niepexoza. [loaynpoBoHUKOBBIE TPUOOPHI.

OnexkTpuyeckuii  TOK B pacTBOpax M paciulaBax DIIEKTPOJIUTOB.
DIEKTPOAUTHYECKAS AUCCOLMALNS. DIEKTPOIIN3.

DIIEKTpUYECKHI TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSTEIbHBIN pa3psl.
Momnnus. [Ina3zma.
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TexHnyeckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHECHHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOYHUKH TOKa, JIEKTPOHArpeBaTeIbHbIC PHOOPHI, IITEKTPOOCBETHTEILHbIE
mpuOOPBI, TEPMOMETP  CONPOTUBJICHUS, BAKyyMHBIH JHOA, TEPMHUCTOPHI W
(boTOpE3UCTOPHI, MOTYNPOBOJHUKOBBIN JTMOJT, TaJIbBAaHUKA.

Jlemoncmpayuu

N3MepeHune CHITbI TOKA U HAITPSKEHUS.

3aBUCHUMOCTbH COITPOTUBIICHUS HUIMHIPUYECKUX IPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IN MTONIEPEYHOro CEUeHUs U MaTepuana. CMEIIaHHOE COETMHEHUE TPOBOIHUKOB.

[Ipsmoe  u3MepeHHe  INEKTPOABWXKYIIEW cuibl. KopoTkoe — 3ambIkaHue
rajJbBaHUYECKOTO AJIEMEHTA U OLICHKA BHYTPEHHETO COMTPOTUBIICHHUSI.

3aBUCHUMOCTb COITPOTHUBJICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIIUTOB.

HckpoBoii paspsia M NPOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSISI IPOBOAUMOCTD THOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie pabomsi V13yuenue

CMEIIAaHHOIO COETMHEHHUSI PE3UCTOPOB.

N3Mepenne 5>IIeKTpOABMKYIIEH CHJIBI HCTOYHMKA TOKA W €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

Habmonenue anekrpoinusa.

Paznen 4. DnekTpoauHaMuKa.

Tema 3. MarautHoe noje. DIeKTPOMarHuTHAsI HHAYKIIUS.

[TocTossHHBIE MarHuThl. B3anMonencTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosnie. Bexkrop MarHuTHOW WHAYKUMH. [IpMHOMN Cynepno3WiMM MAarHUTHBIX TOJIEH.
JInHnn MarHuTHOM MHAYKUMK. KapTuHa TMHUI MAarHUTHOW MHTYKIIMH T1OJIS1 HIOCTOSHHBIX
MAarHuTOB.

MarauTtHoe 1noJie IpOBOJHUKA C TOKOM. KapTuHa JIMHUN WHAYKIUU MArHUTHOTO
OJISL JUIMHHOTO MPSIMOTO ITPOBOJAHUKA U 3aMKHYTOIO KOJIBLIEBOTO TPOBOI-HUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. B3anmonencTBiue NpOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOAyJb U HallpaBJICHUE.

Cuna Jlopenna, e€ Monyib W HampaBieHue. J[BU)KEHUE 3apsyKeHHON YacTUIbl B
OJTHOPOJHOM MarHuTHOM noiie. Pabora cuibr Jlopenna.

SIBneHne 3JIEKTPOMarHuTHOM MHAYKIMU. [IOTOK BEKTOpa MarHUTHOW WHIYKIIWH.
DJIEKTPOABMKYIIAS CHJIa UHIYKIMU. 3aKOH 3JIEKTPOMarHuTHOW nHAyKuu dapajes.

BuxpeBoe »siekTpuueckoe TMoje. IJJIEKTPOABWKYINAS CWia HHAYKIUUA B
MIPOBOJHUKE, ABMKYILEMCS IMOCTYNATEIbHO B OAHOPOJHOM MarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTS. SIBnenne CAMOUWHIYKIIUH. DIIEKTPOABMKY LA cuia
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TMOJISl KATYIIKUA C TOKOM.

15



DJEKTPOMarHuTHOE MOJIeE.

TexHu4yeckne yCcTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHBIE MarHWTHI,
JIEKTPOMArHuThl,  3JEKTPOJABHUIaTellb,  YCKOPUTENM  JIEMEHTApHBIX  YacTHII,
UHAYKIMOHHAS I1E€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHUE 3JIEKTPOHHOTO ITy4YKa MATHATHBIM IIOJIEM.

JIuHUY MHAYKIMY MarHUTHOTO TOJIS.

B3auMoznelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBieHUE 3IEKTPOMATHUTHON UHIYKLIHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOABMKYILEH CHJIBI MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO ITOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomer Y13yuenue

MAarHATHOTO IOJISI KaTYIIKH C TOKOM.

HccenenoBanue qeUCTBUSA TOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanne siBIEHUS NEKTPOMAarHUTHON MHIAYKIIHAH.

Paznen 5. Konebanus u BOJIHBIL.

Tema 1. Mexanudeckue U AIEKTPOMArHUTHBIC KOJICOAHUSI.

KonebarenbHas cucrema. CBoOOIHbIE MeXaHUYeCKHE KoneOanus. ['apmoHnueckue
konebanus. Ilepuon, yacrora, ammutyaa u (aza xonedanuil. [IpyXHMHHBIA MasgTHHK.
Maremarrueckuii MasiTHUK. YpaBHEHHE TrapMoHHMuYeckux kosneOanuid. [IpeBpamienue
SHEPrUM NMPU TAPMOHUYECKUX KOJIEOaHUSIX.

KonebarenbHblii KOHTYp. CBOOOIHBIC AIEKTPOMArHUTHBIC KOJICOAHMS B U/1€aIbHOM
KOJICOATEeIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHUYECKUMU M 3JIEKTPOMarHUTHBIMU
konebanusiMu. @Dopmyna TomcoHa. 3akOH COXpaHEHHMS HHEPrUM B HJIEATBHOM
KoJIeOaTeTbHOM KOHTYpE.

[IpencraBinenne o 3aTyxaromMX KojeOaHUsAX. BBIHYXJEHHbIE MEXaHHYECKHE
konebanus. Pezonanc. BoinykeHHbIE 2JIeKTpOMarHuTHbIE KoJeOaHusl.

[Tepemennslil TOK. CHHYCOUAJIbHBIN IEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUIMTYTHOE U JIEUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U HAPSKEHUSL.

Tpaucdopmarop. [IponsBoncTBo, nepenada u MOTPEOICHUE IIEKTPUIECCKON
SHEPIrUU. DKOJIOTMYECKUE PUCKH ITPU TIPOU3BOACTBE AEKTposHepruun. Kynsrypa
HCIIOJIb30BAHUS NIEKTPOIHEPTUH B IIOBCEIHEBHON KU3HU.

TexHnyeckue yCTponCTBa U MIPAKTUYECKOE IPUMEHEHHE: DJIEKTPUYECKUN 3BOHOK,
reHEPATOP MEPEMEHHOIO TOKA, JIMHUU AJIEKTPONepeIay.
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Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojieOaTeslbHOM CUCTEMbl (MPY>KUHHBIN 1581051
MaTeMaTU4eCKUN MasiTHUK).

HaGnronenue 3aryxarmnmx KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

HaGmonenue pezoHanca.

CBOOOIHBIE PTIEKTPOMArHUTHBIE KOJICOAHNUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa W HANpPsDKEHHS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHnc nmnpu  TOCHENOBATEIbBHOM  COCIMHEHUM  PE3UCTOpPA,  KaTyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenp TMHUN dIEKTPONIEPENAYH.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomoi

HccnenoBanre 3aBUCMMOCTH IEPUOJIa MaJbIX KoJIeOaHU Tpy3a HAa HUTU OT JAJIUHBI
HUTHU U MaccChl rpy3a.

HccnenoBanne NEpeMEHHOIO TOKa B LENW M3 MOCIEAOBATEIBHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTyIIK! U PE3UCTOpa.

Tema 2. MexaHU4YeCKUE U ANEKTPOMArHUTHBIE BOJIHBI.

MexaHndeckue BOJHBI, ycioBus pacnpoctpanenus. llepuon. Cropocth
pacnpocTpaHeHus U AauHa BoJIHbL. [lonepeunsie u nponosibHbie BoNHBL. MHTEphepeHums
U audpakiysg MEXaHUIeCKUX BOJIH.

3Byk. CxkopocTh 3ByKa. [ poMKkocTh 3ByKka. Beicotra ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. YCIOBUS H3JIyYEHHS] 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmnuas opuentanms BektopoB E, B, v B anekrtpomaramutHOM BOsHE. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJH: OTpaKCHHWE, IMPEJIIOMIICHUE, MONsApU3anus, AUPpaKius,
uHTepdepenius. CKOpoCTh EKTPOMArHUTHBIX BOJIH.

[IIkana »1eKTPOMAarHUTHBIX BOJIH. [IpuUMeHEeHue 3IEeKTpPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUIeHNA. Panonokanys.

DJEKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHuyeckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIE
MHCTPYMEHTBI, VYABTPAa3BYKOBasg JUArHOCTHKAa B TEXHMKE U MEIUIIMHE, pajap,
paauonpuéMHUK, TeNIeBU30p, aHTeHHa, TenedoH, CBU-meus.

Jlemoncmpayuu

OOpa3oBaHue U pacpPOCTPAHEHHUE MMONEPEYHBIX U TPOAOIBHBIX BOJIH.

KoneOmromeecs: Teno kak UICTOYHUK 3BYKa.

Habmtonenue orpakeHus: M MPEIOMIICHUS MEXaHUYECKUX BOJH.

Hab6monenue nateppepennn u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.
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Habronenue cBsi3u rPOMKOCTH 3ByKa M BBICOTBHI TOHA C aMILIUTYIOM M 4aCTOTON
KOJICOaHUH.

HccnenoBaHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIIOMIIEHUE,
noJisipu3anus, Tudpakius, “HTepdepeHIus.

Tema 3. OnTHKa.

['eomeTpuueckas ontuka. [IpssMmonnHeitHOE pacipOCTpaHEHNE CBETA B OTHOPOIHOM
cpene. JIyud cBera. ToUeuHbIN UCTOYHUK CBETA.

OTtpaxkeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne u300pakeHU B
IIJIOCKOM 3€pKaJIe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMJICHUS CBeTa. AOCONIOTHBIM MOKa3areib
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIE  yroax MOJIHOTO
BHYTPEHHETO OTPaKCHUS.

Hucnepcus ceeta. CnoxHblil coctaB Oenoro ceera. LIBer.

Cobupatouye u paccenBaromue JuH3bl. ToHKas 1uH3a. POKYyCHOE pacCTOsIHUE U
onTUYeckas cuiaa TOHKOW JnuH3bl. llocTpoeHue wn300paxkeHHl B coOuparomux U
paccenBaromMX JuH3aX. opMyIia TOHKON JIMH3bI. YBEJIMYEHHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONITHUKHU.

BonnoBas ontuka. MHtepdepenuus cera. KorepeHTHbIE MCTOUHUKH. YCIOBHUSA
HAOJIOEHUsT MAaKCUMYMOB M MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JBYX
CUH(a3HBIX KOTEPEHTHBIX UICTOUHUKOB.

HMudpakuus ceera. JudppakunoHHas pelmeéTka. YcaoBue HAOMIONEHHUS IJIaBHBIX
MaKCUMYMOB IIPH MaJICHUA MOHOXPOMAaTHYECKOTO CBETA Ha AU(PPAKLHUOHHYIO PEIIETKY.
[Tonspuzanus ceera.

Texnunueckue YCTPOMCTBA U MIPAKTUYECKOE IIPUMEHEHHUE: OUKHU,

Jyma, ¢poroanmnapar, IpOeKIHOHHBIN anmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, NMPPaKIIMOHHAS pEeUIETKA, TOJIIPOUL.

Jlemoncmpayuu

[IpssMONMHENHOE pACHPOCTPAHEHUE, OTPAXKEHUE W MPEIOMIIEHUE  CBETA.
OnTuyeckue mpudOpHI.

[lonHOoe BHyTpeHHEE OTpakeHue. Mozens cBeToBoAA.

HccnenoBanue cBONCTB M300pakKeHUI B JIMH3AX.

Mopnenu MUKPOCKOIIa, TEJIECKOa.

HaoGntonenue nunrepdepeHiu ceera.

Hab6monenue nudpaknuu cBera. Habmonenne

JUCIIEPCUH CBETA.

[Tonmydyenue crekTpa ¢ MOMOILbIO MPU3MBI.

[Tommy4yeHue ciekTpa ¢ MOoMOIIbI0 TUPPAKITMOHHON PEIIETKH.

HaGmonenue nonsipusaluu cBeTa.
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Yuenuueckuii sxcnepumenm, nrabopamopmvie pabomoi

N3mepenue nokas3aresns NpeioMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB M300paXkeHUI B JIMH3AX.

HaGmonenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI cielIMaIbHONW TEOPUH OTHOCUTEIBHOCTH.

['panullbl MPUMEHUMOCTH KJlacCcHUeckol MexaHuku. [locTymarel cnenuaibHOU
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBE€Ta B BAaKyyME,
IPUHLUI OTHOCUTEJIBHOCTH DWHILTEHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHUW U COKpaLIECHUE
JUTHHBI.

DHEPrust U UMITYJIbC PEASATUBUCTCKON YaCTHUIBI.

CBsI3b MacChl C JHEPTUEH U UMITYJIbCOM PEISITUBUCTCKON YACTUIIBI. DHEPTUS MIOKOS.

Paznen 7. KBanTtoBas pusuka.

Tema 1. DnemMeHTbI KBAHTOBOW ONTUKHU

®ortonsl. Popmyna Ilnanka cBa3u 3HEpruu (HOTOHA C €ro YacTOTOW. DHEprus M
UMITYJIbC (DOTOHA.

OtkpeiTie u uccienoBanue Goroddpdekra. Onbitel A.I. CronmetoBa. 3aKoHbI
dbotorddexra. VYpaBHenue OuHmTeHHA 11 porodddekra. «KpacHas rpaHuUIa
dhotorddexra.

JlaBnenune cBera. OnwiTel I1.H. JIeOenena.

XHUMHUYECKOE JEHUCTBUE CBETA.

TexHnueckue YCTPOUCTBA U IIPAKTUYECKOE IIPUMEHEHHUE:

(doTosneMenT, PoToIaTUHK, COTHEUHas OaTapesi, CBETOAHO.

Jlemoncmpayuu

doror(dekT Ha yCTaHOBKE C ITMHKOBOM IIJIACTHHOM.

HccnenoBanue 3akoHOB BHelHero (potosddexra.

Ceeronmon.

Conneynas Oarapes.

Tema 2. CtpoeHue atoma.

Mogenr aroma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -YacTHII.
[Tnanerapnuas moxens aroma. [loctynarsr bopa. M3nyuenue u nornornieHune GOTOHOB MPHU
IIEpEXO0Jie aToMa C OJTHOTO YPOBHSI SHEPTUU Ha ApyTroi. Buael ciektpoB. CriekTp ypoBHEN
SHEPIruM aToMa BOAOPOJA.

BonHoBeie cBoiictBa yactull. Bomubel ne bpoins. KopryckynsipHO-BOJIHOBO#M
Ty aJIA3M.

CHOHTaHHOE U BBIHYXJIEHHOE H3JTyYEHUE.

TexHuyeckne yCTpoOMCTBA U IPAKTUYECKOE NMPUMEHEHHUE: CIIEKTPAJIbHbIM aHAIU3
(cIeKTpoCKoIl), Jia3ep, KBAHTOBBIA KOMIBIOTED.

19



Jlemoncmpayuu

Mogens oneita Pezepdopna.

OnpeneneHue JJIMHBI BOJIHBI JIa3epa.

HaOnronenue nuHeRYaThix CIEKTPOB U3TYyUCHHUS.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomoi

HaOnronenue nuHeHYaToro CriekTpa.

Tewma 3. ATomHOE SApO.

OKCIEPUMEHTHI, JOKa3bIBAIOIIUE  CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITEI Pezepdopia mo ornpeneneHnio cocraBa paguoakTUBHOTO
uznydenus. CBoiicTBa anbda-, 0eTa-, raMMa-u3iIydeHus. BiausHue painoakTMBHOCTH
Ha JKUBbIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. Hykinonnas wmopens sapa IeitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sapa. M30Torsl.

Anba-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. 'aMMa-u3iydeHue.
3aKOH paJlOaKTUBHOTO pacmajia.

DHeprus CBsI3U HYKJIOHOB B siipe. AnepHbie cuibl. [ledexT maccol siapa.

Snepnbie peakunu. /leneHne u CUHTES s€Ep.

Anepubiii peaktop. Tepmosiaepublii cuHTe3. [IpoOneMbl U MEpCIEeKTUBBI AIEPHOM
SHEPreTUKU. DKOJIOTHUYECKHUE ACTIEKTHI IIEPHON IHEPTETUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeToibl HaOMIOIEHHS M PETUCTPALIMU DJIEMEHTAPHBIX YACTHII.

®dyHIaMeHTalbHbIE B3auMOJIeHCTBUA. EAMHCTBO pu3nyeckoil KapTUHBI MUpA.

TexHnueckne yCTPOMCTBA M MNPAKTUYECKOE NIPUMEHEHHME: JI03UMETP, Kamepa
Bunbcona, siaepHbliil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

Cu€TYnK MOHU3UPYIOLIUX YaCTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul ccnenoBanue

TPEKOB YacTull (10 TOTOBBIM (oTorpadusm).

Paznen 8. DneMeHThI aCTpPOHOMHUH U aCTPOPUHKH.

Otanbl pa3BUTHSL acTpoHOMHH. [IpuKiIamHOE W MUPOBO33PEHUECKOE 3HAYCHUE
aACTPOHOMUH.

Bun 3Bé3nnoro Heba. Co3Be3aus, spKue 3BE3/1bl, TUTAHETHI, UX BUIAMMOE JIBH)KCHHUE.

Conneunas cucrema.

Comnnue. ConHeuHnast akTUBHOCTh. MicTounuk sHeprun CosiHIa v 3BE311. 3BE3/bI, UX
OCHOBHBIE XapaKTepUCTUKU. JluarpaMma «CreKTpaabHbIA KJIACC — CBETUMOCTbY.
3BE3/1bI TIABHOM MOCJIEI0BATEILHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTbY ISl 3BE3]1
[JIJaBHOW  MOCJIeqoBaTebHOCTU. BHyTpenHee cTpoeHue 3BE3n. CoBpeMeHHbIE
MPEACTABIICHUS O MMPOUCXOXKICHUH U 3BOIIOIMU COJTHIA U 3BE3/1. DTalbl )KU3HU 3BE3I.
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Mneunsiii Ilyte — nHama [amakrtuka. Ilonoxenuwe w nBwxenue ConHioa B
lNamaktuke. Tunel ranaktuk. Paguoramaktuku nm kBaszapbl. UEpHBIE IBIpBI B sAApax
rajgakTHK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa60ma. Pazoeranue ranakTuk.
Teopus bosbmioro B3peiBa. PennkroBoe usinydeHue.

Macirabnas ctpykrypa Beenennoit. Metaranakruka.

Hepeménnsie mpoOiemMbl aCTPOHOMUMU.

Yyenuueckue nabnrooenus

HaGmionenuss HEBOOPYKEHHBIM TIJ1a30M C HUCIOJIb30BAHUEM KOMIIBIOTEPHBIX
PUIOXKEHU TS ONIPE/IeNICHHUs MOJIOKEHHSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s1 CEeBEPHOIoO NOMYIIAPUS U IPKUE 3BE3BI.

HaGmronenus B Teneckon Jlynsl, rmuianet, Maeunoro Ilytu.

O6o0m1arolee TOBTOPEHHE.

Posib hU3UKH 1 aCTPOHOMHUH B SKOHOMUYECKOM, TEXHOJIOIMYECKOM, COIIMaILHON 1
ATUYECKON cepax AesTENbHOCTH YEJIOBEKa, pOjib U MECTO (PU3UKH MU aCTPOHOMHUHU B
COBPEMEHHOW HAy4yHOW KapTHHE MHUpa, poJib (PU3NYECKOW TeopHH B (POPMUPOBAHHH
NPEICTaBICHUNA O (QU3NYECKOM KapTHHE MHUpPa, MECTO (PU3MUYECKOM KapTHUHBI MHpa B
o01IeM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MIPEICTABICHUI O IPUPOJIE.

MexmpeameTHbIe CBA3H.

N3yyenne Kypca @u3nku 0a30BOr0 YpPOBHS OCYHIECTBISIETCA C YYETOM
CoZIepKaTeIbHbIX MEXIIPEIMETHBIX CBSI3€H C KypcaMHu MaTeMaTUKH, OMOJIOIMH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

MeosicnpeOomemnvie noHsamus, CBA3aHHbIE C U3YYEHHMEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJIEHUE, HAay4yHbIM (hakT, TMumnore3a, pu3nyeckas BEIMYMHA, 3aKOH, TEOPHS,
HaOJIIOJIEHUE, SKCIEPUMEHT, MOJICIUPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxka: pelnieHHe CUCTEMbl ypaBHEHUH, JHUHeWHas (QyHKuus, napadona,
runepOosia, ux rpauKu U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIUU: CUHYC, KOCUHYC,
TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl U HX
IIPOEKIIMM HAa OCHU KOOPIMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOIHBIC JIIEMEHTAPHBIX
(GYHKIMIMA, TpU3HAKY TO100MS TPEYTOJIBHUKOB, ONIPEEICHNE MIOIMAIH IIOCKUX GUryp u
o0bEMa Tell.

buonocusa: mexanmdeckoe ABMKEHHE B KUBOM mpupone, nuddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OpPraHU3MOB (BUABI TEIUIONEpPEayd, TEIUIOBOE paBHOBECHUE),
NIEKTPUYECKUE ABJIECHUSA B )KUBOM IIPUPOJIE, IEKTPUUECKHUE SIBICHUS B )KUBOU IPUPOLE,
KoJieOaTeNbHbIE  JABM)KEHUS B KUBOU MPUPOE, ONTHUECKHUE SBJICHUS B )KUBOI IPUPO/IE,
NEUCTBUE pavallii Ha KUBbIC OPTaHU3MBI.

Xumus: NUCKPETHOE CTPOECHHUE BELIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUIAKOCTEM U Ta30B,
ANEKTPUYECKUE CBOWCTBA METAJUIOB, JJIEKTPOJMTHYECKAS AUCCOLMALNS, TaJIbBAaHUKA,
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KPUCTAJTUYECKAs! CTPYKTypa TBEPIBIX TeJl, MEXaHNU3MbI 00Pa30BaHUs KPUCTAJUINYECKON
PEETKY, CIEKTPAIIBHBIN AHAJINS.

4. TemaTu4eckoe IJIAHNPOBAHUE Y4eOHOT0 MpeAMeTa, B TOM YHCJIe € y4eTOM
pado4eil nporpaMMbl BOCIIMTAHUS €

YKa3zaHuEM KoJINIeCcTBa 4aCcoB, OTBOAMMBIX HAa OCBOCHME Kﬂ)KI[Oﬁ TEMbI.
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1 ®du3suka - HayKa o npupoze. Merosibl Hay4HOro MO3HAHMUS.
2
2 Poinb 1 MecTo pu3uKH. 2
Pa3gen 1. Mexannka
3 MexaHnueckoe JBUKEHUE U €r0 OTHOCUTEIbHOCTD. + | 2
4 | XapakTepUCTUKN MEXaHUYECKOTO JIBUIKECHUS. +
5 PaBHOMEpHOE NPSIMOTMHENHOE NBUKECHUE. + 2
6 .
PaBHOyCKOpEHHOE NPSIMOJIMHENHOE ABUKEHUE. 2
7 | Jlabopamopuaa padooma Nel «U3mepeHue ycKOpeHUs
CBOOOJIHOTO MAaJICHUS. 2
8 JIBU>KEHUE 1O OKPYKHOCTH
2
9
Ilpakmuueckoe 3anamue Nel Peuienue 3anad 1mo teme
«MexaHn4yecKoe IBUKECHHE). 2
10 | Bzaumoneiictue ten. Ilepsiii 3akoH HproToHA. 2
11 | 3akonsl HptoToHA. 3aKOH BCEMUPHOI'O TATOTEHUS. 2
12 | Cuna ynpyroctu. Bec Tena. + | 2
13 | Cuna tpenus. + 1
Jlabopamopnasa paboma Ne2 «V3ydyenue ocoOeHHOCTEH| +
CHUJIbI TPEHUSD. 1
14
Ilpakmuueckoe 3anamue Ne2 Peuienue 3amad mo Teme
«3akoHbl HeroToHAY. 2
15 | Umnynbce. 3aKOH COXpaHEHUS UMITYJIbCA. + | 2
16 | Jlabopamopnas paboma Ne 3 «I3yuenune 3akoHa
COXPaHEHUS UMITYJIbCAY. 2
17 | Pabora cuibl. +
18 | MomHoCTb. + | 2
19 | Kunernueckas v MOTEHIIMATIbHAS SHEPTHSL. +
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20 | 3aKOH COXpaHEHUs YHEPTUHU. + | 2
21 | IHpakmuueckoe 3anamue Ne 3. Pemienue 3a7a4 1o TeMe
«3aKOHBI COXpaHEHUS
22 | Mexanu4eckue KoneOaHusl. + 2
23 | MexaHu4ecKue BOJHBI. + 2
24 | Ilpakmuueckoe 3anamue Ne 4 Peuienue 3a1a4 no teme
«MexaHunueckue kojaebaHus U BOTHBDY
Konmponvnaa paboma Nel o teme «MexaHuka» 1
Paznea 2. MouiekyasipHasi (pu3uKa U TEPMOAMHAMUKA.
25 | OcHoBupie  nonoxenuss MKT wu ux +
OTIBITHBIE 00OCHOBAHMSI. 2
26 | ArperarHblie cocTossHUS BeniecTBa. Da3zoBbie MEepexoabl. + 2
27 | UneanbHblii ras. 2
28 | AOcomoTHas TeMIreparypa. 2
29 | YpaBHEHHE COCTOSHUS MJCAIBHOIO Ira3a. ['a3oBble +
3aKOHBI. 2
30 | Jlabopamopnaa padboma Ne 4 «OnpeneneHue Macchl
BO3/yXa B KAOWHETE»
31 | CBoiicTBa KUAKUX TEIL. + 2
32 | Jlabopamopnaa  paboma Ne 5  «U3mepenue| +
OTHOCHUTEIJIBHOH BIIQYXHOCTU BO3IYXay.
33 | BuyTpenHnsis 3HEprus U CrocoObl €e H3MEHEHHUS. + 2
34 | Tennonepenaya. + 2
35 | IlepBoe Ha4amo TEPMOTUHAMHUKH. 2
36 | TenoBble ABUTATENN. + 2
37 | Ilpakmuueckoe 3anamue Ne 5 Penienne 3a7a4 1o TemMe +
«IIepBoe Hagaso TepmoauHamuku. KIII remoBoi
MAaITUHBD.
Pa3gen 3. DnekTpoanHaMuKa.
38 | DnexTpuueckoe B3aUMOJEHCTBUE. 3aKOH COXpaHEHHs| +
ANIEKTPUUECKOTO 3apsna. 3akoH KynoHa. 2
39 | DnexTpuyeCcKoe MOJIE U €T0 XapaKTEPUCTUKH. + | 2
40 | IIpOBOAHMKHM M AUDIIEKTPUKH. + 2
41 | DnexrpoeMkocTb. KoHeHCaTOPBHI. + | 2
42 | IloCTOSIHHBIN AIIEKTPUYECKUH TOK. + 2
43 | DOnexrpoaBuxKyias cuia. 3akoH OMa Jisi HOJTHOM LieTH. 2
44 | DnexTpU4eCKUN TOK B METAJIIaX, AEKTPOIUTAX. + 2
45 | DnexTpuuecKHil TOK B ra3ax, B BaKyyMe. + | 2
46 | IlomynpoBOTHHUKH 2
47 | DnexTpuuecKUil TOK B IIOITYIIPOBOJHUKAX. + | 2
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48

Jlabopamopnaa padboma Ne 6 «VccienoBaHue
3aBUCHUMOCTHU HAIPSKCHUA HA MOJIOCAX UCTOYHUKA TOKA
OT CHUJIbI TOKA B LICIIN»

49 | Jlabopamopuaa pavoma Ne 7 «3mepenne I/1C u
BHYTPEHHETO COMPOTUBICHUS UCTOYHUKA TOKa»
50 Ilpakmuueckoe 3anamue Ne 6. Peuienue 3aiay no teme
«ITocTosiHHBIN AeKTpUUECcKUi TOK. 3akoH Omay
51 | MarnutHoe nosne. Cuna Amnepa.
52 | Je¥icTBre MAarHUTHOTO TOJISL HA JBMKYIIMICS 3apsil.
53 | DnekTpoMarHuTHas UHIYKIIMSI.
54 Ilpakmuueckoe 3anamue Ne 7 Pemienue 3a1a4 1o TemMe
«Cuna Amniepa. Cuina JlopeHua»
55 | Jlabopamopuasa paboma Ne 8 «ViccnenoBanue siBIEHUS
AIIEKTPOMArHUTHOW uHAyKuun» Koumponvnasa paboma
Ne2 1o Teme
«DNEKTPOIUHAMUKAY
56 | DinekTpoMarHuTHBIC KOJIeOaHu .
57 | llepemennsii  TOK. IIpousBomctBO, 1mepenadya u
noTpebIeHHE ANEKTPOIHEPTUH.
58 | DeKTpOMarHUTHOE MOJIE.
59 | DneKTpOMarHuTHBIE BOIHBI.
60 | IlIkana NEKTPOMAarHUTHBIX H3IYyYEHUH U
UX IPUMEHEHHE.
61 | Ckopocts cBeTa. OTpakeHUE CBETA.
62 | IIpenomnenue caera.
63 | ITonmHOE BHYTpEHHEE OTpaKEHHUE.
Jlabopamopnaa  paboma Ne 9  «Onpenenenue
MOKa3aTessi MPEJIOMIICHUS CPEIbD)
64 | OnTuueckue npudopHI.
65 | Jlabopamopnas paooma Ne 10 «VccnenoBanue cBONCTB
M300paKeHU B JTMH3AX»
66 | UnTepdepenmus u nudpaxuus cBeTa.
67 | Hucnepcus csert. [lonspuzanus ceera.
Pasnen 4. OcHoBBI CreuraJbHOM
TE€OPUM OTHOCHUTEJIHLHOCTH.
68 | [IpuHIMI OTHOCHUTEJILHOCTH DHIITENHHA.
DOHeprus 4aCTHUIIBI.
Pazgen 5. KpantoBas ¢usuka. ®Pusumka aroma u
aTOMHOIO siApa.
69 | KBantel. @oTos(dexT.
70 | Monenu CTPOEHUS atoMa. JIuHeyarsii
CIIEKTP BOAOPOJIA.
71 | Crpoenue aroMHOro siipa. M3oromnsl. SnepHbie CUIbL.
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72 i
SInepusle peakuuu. SnepHas sHepreTuka.

73 | DnemeHTapHbBIC YACTHIIBI.
Pa3znes 6. Ctpoenue BeesieHHoii.

74 | 3akoHbI pU3UKHU TSI OOBSICHEHUS KOCMUYECKUX OOBEKTOB.
ConneuHas cucrema.

75 | I'anakTtuka. DBontonus BeeneHHo.

76 | Dx3ameH.

4.1 IlpukaagHo MOaYyJIb
N3yueHnue yueOHOTO IpeaMeTa OpraHnu30BaHo B pOpMe MPAKTHIECKOM IMOATOTOBKU
10 CIEAYIOIINM TeMaM:

No | Tema yyeOHOro npeamera mo Kom-Bo Bun yuebnoit
/1 nporpamme Tema sansTus 4acoB JeSITEIIbBHOCTU
1. | Mexanuka «3yuenue  ocoOeHHOCTEH 2 JlaboparopHas

CHUJIBI TPSHUSD» pabora
2. | MonexynspHasi pusuka u CBoiiCcTBA )KHUJIKUX TEJ. 2 YPOK
TepPMOIMHAMUKA
3. | MonekynsapHas ¢usuka u «HccnenoBanue 2 JlaboparopHas
TepPMOIMHAMUKA OTHOCHUTEIILHOH BIIaXKHOCTUY. pabota
4. | DnexTpoaMHAMUKA «HccienoBanue 3aBUCUMOCTH 2 JlaGoparopHas
HamnpsDKEHUsT  Ha  MOJIocax pabota
HMCTOYHUKA TOKA OT CHJIBI TOKA B
eI

5. YCJIOBUA PEAJIM3AIINU YYEBHOTI'O NIPEJIMETA
5.1. TpeGoBaHus K MUHMMAJIBLHOMY MAaTEePHAJIbHO-TEXHUYECKOMY

o0ecnmeYeHnIo

Peanuzauust nporpamMmbl  ydyeOHOro mnpeamera TpeOyeT Hauuyusi y4eOHOro

KaOHWHeTa CCTCCTBCHHO-HAYYHbIX JUCHOUIIINH.

CHeHI/IaJ'II/IBI/IpOBaHHaH MeOEIb U CUCTEMBI XPaHCHUA

OcHoBHOE 000pyAOBaHNE

Crout 1abopaToOPHBIA IEMOHCTPAITMOHHBIHA

Orserymmrens

OcHoBHOe/JlOTIOTHUTENTEHOE BapUATUBHOE 000PYIOBAHHE

3.

Cron ydeHn4uecKuit 1abopaTopHbI
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4

Croiiku 11t XpaHEeHUs

TexHuueckue cpencTpa

I[OHOJ'IHI/ITCJ'IBHOG BApHUATHUBHOC O60pyI[OBaHI/I€

3.

[TnanmeTHRI KOMITBIOTEP (JUIICH3UOHHOE MPOTPAaMMHOE
obecrieueHne, 00pa3oBaTeIbHBIN KOHTEHT, CUCTEMA 3alTUTHI OT
BpPEJOHOCHOM MH(OpMAIINH)

JlaGopaTopHO-TEeXHOJIOTHYECKOE 000pyI0BaHHE (JTaOopaTOpHOE 000pYyIOBaHHE,

pUOOPHI, HAOOPHI JIJIS IKCIIEPUMEHTA, HHCTPYMEHTHI )

OcHoBHOE 000pyI0BaHHE

6. [Mudposas nadboparopust o Gu3uKe 11 yIUTEINS

7. [udposas nadoparopust no pusuke 1l ydeHUKa

8. Bechl TexHMYECKHE C pa3HOBECAMU

9. Kommuiekt 17151 1a00paTopHOTo NPaKTUKYMa IO ONTHKE

10. Kommiekt 17151 1ab0paTopHOTo MPaKTUKyMa 10 MEXaHUKE

10, KommiekT 17151 1a00paTopHOTo MpaKTUKyMa 10 MOJIEKYIISIPHON
bu3MKe 1 TEPMOTUHAMUKHU

1 KoMIuiexT 17151 1abopaTopHOTo MpakTUKyMa MO IEKTPUYECTBY (C
TeHEPaTOPOM)

12. AmnepMeTp J1ab0paTOpHbII

13. BonsrMmerp naboparopHbiii

14. TepmomeTp naboparopHbIi

JleMoHCTparroHHOe 000pyI0BaHUE U TIPUOOPHI

JlomoTHUTENbHOE BapuaTUBHOE 000PYI0BaHUE
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15.

biiox nuranus peryampyemsii

16. ['eneparop 3ByKOBO

17. ['urpomeTp (ICUXPOMETD)

18. JIlnHamMoMeTp 1eMOHCTPALMOHHBIN

19. CTOJIMK TOXbEMHBIN

20. [[ITaTB AEeMOHCTPAIMOHHBIN (HU3NUECKUI

JleMoHCTpaloHHbIe TpuOopbl. MexaHuka

I[OHOJIHI/ITGHBHOG BApHUATHUBHOC O60py,ZIOBaHI/I€

21. Habop neMoHCTpalmOHHBIN 0 MEXaHUYECKUM SIBICHUSIM
21. Habop neMoHCTpaIimoOHHBIN M0 MEXaHUYECKUM KOJIeOaHUAM
22. HaGop neMoHCTpaImOHHBIN BOJIHOBBIX SIBIICHUIM

JleMoHCcTpanroHHbie mpudopbl. MonekymnspHas pu3nuka

JlomoTHUTENbHOE BapuaTUBHOE 000PYI0BaHUE

23.

Habop neMOHCTpallMOHHBII O MOJIEKYISIPHON (PU3UKE U TETIOBBIM
SIBIICHUSIM

JleMoHCTparoHHbIe TPUOOPHI. INEKTPOJUHAMUKA U 3BYKOBBIE BOTHBI

JlomoTHUTENbHOE BapuaTUBHOE 000PYI0BaHUE

24. KamepToHbI Ha PE30HAHCHBIX SAMUKAX

75 KOMUHJIeKT IPUOOPOB U MPUHAIICKHOCTEH JIJIST IEMOHCTPALIUH
CBOWCTB 3JIEKTPOMArHUTHBIX BOJH

26. KomrutekT mpoBoaos

27. Maraut nyrooOpa3Hblii
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28.

Marsut 1monocoBou 1€MOHCTPALTMOHHBIN

29. Marivna snexkrpodopHas

30. Habop neMoHCTpalluOHHBIN 1O MOTYIPOBOIHUKAM
31. Habop neMoHCTpalluOHHBIN MO TOCTOSSHHOMY TOKY
32. Habop neMoHCTpallMOHHBIN MO AIEKTPOAUHAMUKE
33. HabGop 11t 1eMOHCTpalii MarHUTHBIX MOJIEH

34. HaGop nsg neMoHCTpaiuu 3JeKTPUIECKUX MoIei
35. Tpancdopmarop yueOHbIN

36. [Tasiouka cTekJIsIHHAS

37. [Tanouka »60oHUTOBAs

38. Crpenkyd MarHuTHBIE HA IITATUBAX

39. CynTaH 31€KTpOCTaTUYECKUM

40. DJeKTpOMarHuT pa30oOPHBIA

JlemoHcTpanronnbie mpubdopsl. ONTHKA U KBaHTOBas (pu3nka

JlomoTHUTENbHOE BapuaTUBHOE 000PYI0BaHUE

41. Habop nemMoHCTpaImoHHBII 0 TeOMETPUUYECKON ONTHKE
42. HaGop neMoHCTpaIimoHHBIN MO0 BOJTHOBOM ONITHKE

43. CriekTpocKon ABYXTpyOHBIH

44. Habop cniekTpanbHBIX TPYOOK C HCTOYHHKOM MTUTAHUS

JleMoHCTpalMOHHbIe Y4eOHO-HAITISAHbIE TTOCOOUS

JlomoTHUTENbHOE BapuaTUBHOE 000PYI0BaHUE

45.

Kommnnekt HarsiAHBIX ITOCOOUH JJI ITIOCTOSAHHOI'O MCITOJIb30BaHU A

46.

Kommiekt moprperoB aiis odhopmiieHns kKaOuHeTa
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47. KoMIIeKT 1eMOHCTPAMOHHBIX yUeOHBIX Ta0MNHUIL

O6opynoBanne 1a00OpaHTCKOW KabWHETa (PU3UKHU

OcHoBHOE 000pyIOBaHUE

48. CTon yuuTens c sIyMKaMu Ui XpaHEeHUs WM TyMOOH
49. Kpecno yuurens

50. [xad a1 xpaHeHUs y4eOHBIX TTOCOOUIA

51. CucrtemMa XxpaHeHusl TaOIUI] U TIJIaKaTOB

Texnuueckue cpeacTBa 0OyUYEHUs: NMEPCOHANBHBIA KOMIBIOTEP, MYJIBTUMEIUNHBIN
IIPOEKTOP.

5.2. UudopmanuoHHoe odecrieueHue
HNudopmarmonnoe odecriedeHue 00ydeHHUsS COACPKUT MEPEUCHb PEKOMEHTYEMBIX
y4eOHbIX u3ianuii, UHTepHEeT-peCcypCcoB, TOMOTHUTEIHHONU JTUTEPATYPHI.

OCHOBHBIEC MCTOYHUKH

1.  Mskuwes, I 1. ®usuka. 10 kinacc. ba3oBblil 1 yr1yOneHHbIH YPOBHU: Y4eOHUK
st obmieoOpaszoBarenbHbix opranuzamnuii / I, S. Mskumes, b. b. byxosues, H. H.
Corckwuil. - 7-e u3a. - M. : TIpocsemenne, 2020 . - 432 c. : u.

2. Mskumes, . fI. ®usuka. 11 knacc. ba3zoBslii u yrimyOieHHbIN YPOBHU: YYEOHUK IS
oOmeoOpazoBarenbHbIX opranuzanuii / I. 1. Mskumes, b. b. byxosies, B. M. Uapyrus.
- 7-e u3a. - M. : [Ipocemenue, 2020. - 432 c. : nn.

JlonoJIHUTeIbHbIE HCTOYHUKH
1. ®usuka. [Toypounsie pazpadborku. 10 kimacc. Caypos H0.A.

2. ®usuka. 10 knacc. InexkrponHoe npuioxkenue (DVD) k yueOnuky Mskumesa 1751,
Bbyxosuesa b.b., Corckoro H.H. (mox pea. [Tapdentseroit H.A.)

3. ®uszuka. Paboume mporpammbl. 10-11 kmacc. ba3oBblii u yrmyOn€HHBIA ypOBHHU.
[ITaranuna A.B.

4. ®usuka. [loypounsie pazpadborku. 11 kinacc. Caypos FO.A.

5. ®usuka. 11 knacc. Dnekrponnoe npunoxkenue (DVD) k yuebuunky Mskumesa I"51.,
byxosuesa b.b., Uapyruna B.M. (nox pea. [lapdentbeBoii H.A.)
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6. dusuka. Yrryonenusiii ypoBenb. 10 kiacc. Meronnueckoe nocodue. [1larannnaa A. B.

7. ®usuka. YrryoneHHbI ypoBeHb. 11 kmacc. Meronnueckoe nocobue. [llarammna A. B.
8. JImutpuena B.®. ®uszuka 11 npodeccuii u crienuaibHOCTEH TEXHUYECKOTO MPOQHIIs:

Y4eOHUK JIJIs1 00pa30BaTEIbHBIX YUPEXKACHUH cpel. pod. oOpazoBanusa. — M., 2014.
9. Kaceanos B.A. NnmoctpupoBanHblit arnac mo gusuke: 10 kmace.— M., 2010.

Ilepeyens UHTEpHET-pecypcoB

1. www.fcior.edu.ru (DeaepanbHbli IEHTP HHPOPMAIIMOHHO-00PA30BATEIbHBIX
pecypcoB).

2. wwww.dic.academic.ru (Axkagemuk. CJoBapy U SHITUKIIOTICIAN ).

3. www.booksgid.com (Booxks Gid. DnekrponHas 6ubaroreka).

4. www.globalteka.ru (I'moGanteka. [TmobanbHast OMONMOTEKA HAYYHBIX PECYPCOB).

5. www.window.edu.ru (Equnoe 0kHO 1O0CTyIa K 00pa3oBaTelbHBIM pecypcam).

6. www.st-books.ru (JIydiast yueOHas muteparypa).

7. www.school.edu.ru (Poccuiickuii o0pa3oBarenbHblii noptan. JocTymHOCTB,

Ka4uecTBO, 3(H(PEKTUBHOCTB).

8. www.ru/book (2nexkTpoHHas OUOIMOTeYHAs CHCTEMA).
9. www.alleng.ru/edu/phys.htm (OOpa3oBarenbHbie pecypcbl  HMHTepHera
dusnka).

10.  www.school-collection.edu.ru (Enunas komnekuus uu@poBbix 00pa3oBaTeIbHBIX
pecypcoB).

11.  https//fiz.1september.ru (yueOHO-MeTOMMYECKasI TazeTa « DU3HKaY).

12. www.n-t.ru/nl/fz (HoGeneBckue naypearsl o Gpusmke).

13. www.nuclphys.sinp.msu.ru (aepnas ¢usuka B UntepHere).

14.  www.college.ru/fizika (ITonroroBka k EI'D).

15. www.kvant.mccme.ru (Hay4YHO-HOMYJAPHBIN (PU3HKO-MAaTEMAaTHUYECKUN KypHaJ
«KBaHT»).

16.  www.yos.ru/natural-sciences/html (ectecTBeHHO-HAY4YHBIN >KypHaT TUTSI
Mononexu «IlyTe B HayKy»

6. KOHTPOJIb U OINEHKA PE3VYJIbTATOB OCBOEHUSA YYUEBHOI'O
IMPEJIMETA
KoHTpoJsib 1 o11eHKa pe3yabTaTOB OCBOCHHS YYEOHOTO IIpeIMeTa OCYIIECTBIISACTCS
MPENOAABATENIEM B XOJIE€ CTApPTOBOM JHMArHOCTUKH, TEKYLIEM © TEMATUYECKOM
JMAarHOCTUKHU (YCTHOTO OMpoca, MPOBEACHUS MPAKTUUECKUX 3aHSITHH, JTa00paTOpHBIX
3aHATHH, TUCHMEHHBIX KOHTPOJBHBIX PabOT, TECTHPOBAHHUSA), a TAaKKE B pPE3yIbTare
BBITIOJIHEHUS 00yJarOIIMMUCS WHANBUYATbHBIX 3aIaHHUM, POEKTOB, UCCICIOBAHUIA.
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B cootBercTBUM € yueOHBIM IJIAHOM MPOMEXKYTOUYHASI aTTECTAUs MO y4eOHOMY

penMeTy TpeaycMoTpeHa B (Gopme 3adera ¢ OIeHKOW. JIisi KOHTPOJS W OIICHKHU
pEe3yIbTaTOB OCBOCHHSI Y4eOHOTO MpenMeTa pa3padoTan (HOH/I OLIEHOUYHBIX CPEICTB.

PesynbraThl 00y4ueHUs! paCKphIBAIOTCS Y€PE3 YCBOCHHbBIE 3HAHUS U PUOOPETEHHbIE
yMEHHUS, HalpaBiieHHbIE Ha POPMUPOBAHKUE OOIIMX KOMITETCHIIUA.

Pe3yabTarhl 00yyeHus DopMbI 1 MeTOAbI KOHTPOJISI U OLlEHKH
(mpeaMeTHBIE) HA YPOBHE YUEOHBIX pe3yJbTaToB 00yYeHust
NeUCTBUHI
BBenenue 1
YmMmenusa IOCTAaHOBKH neieu JIESITEIbHOCTH, | _ OPOHTANBHBIH OIIPOC.
IUTAHUPOBAHUS ~ COOCTBEHHOM HEATENBHOCTH I | _ Pernenye  KaYeCTBEHHBIX
JOCTHKEHHUSI TOCTaBJICHHBIX II€JIe, NpeIBUICHUS
BO3MO’KHBIX PE3YJIBTATOB ATUX JECUCTBUN, OPTaHU3ALUU KOHquCTBeHHI’IXUBaHaq'
CAMOKOHTPONISL 1 OLEHKU IONyYEHHBIX De3y/IsTaros. | - VIHAMBHIYILHBIN ONpoc.
Pa3BuTie CHOCOGHOCTH SCHO M TOYHO M3narath cpou | - OLEHKA BBIIOIHCHHS JOMAIIHETO
MBICIIH, IOTUYECKHU 0OOCHOBBIBATH CBOIO TOUKY 3pEHUS, |  3aJaHHUS.
BOCIPUHUMATH u aHaJIM3UPOBATh MHEHUS
co0eceHUKOB, MPU3HABas MPaBO APYroro YeaoBeKa Ha
uHoe MHeHue. [IponsBenenre n3mMepeHus: GU3NYECKUX
BEJIMYMH, W  OLEHKA TPaHUUbl  IOrPEIIHOCTEN
n3MepeHuid. [IpencraBnenue rpaHulbl NOTPEUIHOCTEN
U3MEPEeHUI MPH MOCTPOCHUHU TPaPUKOB.
YMeHHne BBICKa3bIBaTh THUIOTE3bl JUIA OOBSICHEHUS
HAOJIIOIaeMBIX SIBICHUU.
YMeHue npeiaratb MOJENIH SIBICHHI.
VYka3zaHue rpaHull IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
WN3noxxeHne OCHOBHBIX IIOJOKEHUM  COBPEMEHHOMU
HAy4YHOU KapTHHBI MUpA.
[TpuBeneHnue mpuMepoB BIUSHUS OTKPBITUHN B U3KKE HA
IIPOTPECC B TEXHUKE U TEXHOJIOTUU IIPOU3BOICTBA.
Hcnonws3zoBanue MHTEepHeTa U1 TOMCKa HHPOPMALIUU
Kunemaruka u
IIpencraBneHne MEXaHWYECKOTO JIBWKEHHUS  Tela | _ OpOHTAIBHBII OIPOC. 3a1ad,
YPaBHCHUAMH 33aBUCHMOCTH KOOPIAMHAT U NPOCKUUCH | _ Perrenme KkagecTBEHHEBIX
CKOPOCTH OT BPEMEHH. e —
[IpeacraBnenne MeXaHUYECKOTO  JIBHXKEHHS Ten? PO ECCHOHATDHOOPHEHTHPOBAHHBIX
rpadukamMu 3aBUCUMOCTH KOOPAMHAT M TPOEKIUEH saau.
CKOIﬁ\)'OCTI/I or BpemeHu.  OmpeeneHHe KOOPIAMHAT | i —————
MPOMJEHHOIO IIyTH, CKOPOCTH M YCKOPEHHUs Tela I10
rpadpuKaM 3aBHCUMOCTH KOODAMHAT W TPOEKLUH | OueHKa BEIONHEHHS JOMAIIHETO
CKOpOCTH OT BpeMeHHu. OmnpeneneHue KOOpIUHAT a/iaHuiL. 5
NPOHEHHOTO MyTH, CKOPOCTH M yCKOpeHHs Tela rio | - OUEHKA BBINONHEHNS NPOBEPOIHON
YpaBHEHUSM 3aBUCHUMOCTH KOOpAMHAT W MPOEKUUMN paboThL.
CKOPOCTH - TectupoBanue 1o Teme.
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oT BpPEMEHH. [IpoBenenne CcpaBHUTEIHHOTO
aHaJIM3a paBHOMEPHOTO U PaBHOMEPEMEHHOTO
JIBYOKCHUH.

VYkazanue MCIIOJIb30BaHUS MOCTYNaTeNIbHOTO |
BpAILlaTeJIbHOTO IBUYKEHHM B TEXHHKE.

[TpuoOperenue ombiTa pabOThl B TPYNIE C BBITOJIHEHUEM
Pa3IMYHBIX COIMATBHBIX POJICH.

Pa3paboTka BO3MOXKHOW CUCTEMBI ACHCTBUN U KOHCTPYKITUU
JUISL 9KCTIEPUMEHTAJIBHOTO OMPECICHUS] KUHEMaTH4YEeCKUX
BEJIMYHH.

[IpencraBnenue nHhoOpMauu O BUJAX JBUKECHUS B BUJIE
TaOIUIIBI

- OuneHuBaHue OTYETOB o
BBITIOJIHCHHUIO TIPAKTUYECKUX PaOOT.

- O1eHuBaHue OTYECTOB o
BBITIOJIHEHUIO JTA0OPATOPHBIX PadoT.

- [Ipe3enTanus pedeparos.

3aKoHbBI COXpaHEeHHs B MeXaHUKe

[IprMeHeHne 3aK0Ha COXPAHEHHUsI UMITYJIbCA IS BBIYMCIICHUS
M3MEHEHUI CKOPOCTEH Tell IIPU UX B3aUMOICHCTBUSIX.
N3mepenne paboThl CUI M HU3MEHEHHE KUHETUYECKOM
JHEpPIruy Tea.

Bbruncinenue paboTel CUJI U HM3MEHEHHUS KHHETHUYECKOH
JHEpPruy Tea.

Boruncnenue noreHuuanbHON SHEPruu TENl B
IPaBUTALIMIOHHOM IIOJIE.

Onpenenenne NOTEHIMAIBHON SHEPruu yIpyTo
ne(OpMHPOBAHHOTO TeJIa [0 U3BECTHON AedopMaIuy U
KECTKOCTH TeJA.

[IprMeHeHne 3ak0HAa COXPAHEHUsI MEXaHUYECKOM SJHEPT U

IIPU pacyeTax pe3yibTaroB B3aMMOICHCTBUU Tell
IPABUTALMOHHBIMHU CWJIAMH U CHJIAMU YIIPYTOCTU. YKa3aHUE
TPAHMIL IIPUMEHUMOCTH 3aKOHOB

MEXaHUKH.  YKa3zaHue y4eOHbIX JUCLMILUINH, IPU
M3Y4YEHUH KOTOPBIX UCIIONB3YOTCS 3aKOHBI COXPAaHEHUS

Pelienne kaueCTBEHHBIX U

KOJIMYECTBEHHBIX 3a/ad,
npodheccuoHanbHOOPUEHTUPOBAHHBIX
3a7ad4.

NuauBuyansHbIA OnpocC.

@pOHTAIBHBIN ONPOC.
OHGHKa BBIITOJIHCHUSA JOMAIIHETO

3aJaHus.

OneHka BBIIOJIHEHUS TPOBEPOYHOMN

paboTHI.

- OlleHUMBaHKE OTYETOB I10 BBHITIOJTHCHUIO
NPaKTUYECKUX padoT.

- OneHnBaHUE OTYETOB I10 BBHIIOJIHEHUIO

nabopaTopHbIX paboT. - OlleHNBaHUE

BBINTOJIHEHHUS KOHTPOJIBHOW PabOTHI.
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OCHOBBI MOJIEKYJISIPHOH KMHETHYECKOH TeOpHH
BrinonHeHne SKCIEPUMEHTOB, CITyKalluX JUisi 000CHOBAHMUS
MoJieKyIsipHO-kuHeTnueckon Teopun (MKT).

Pemenne 3agad ¢ NpPUMEHEHHEM OCHOBHOTO YpaBHEHHS
MOJIEKYJISIPHO-KMHETHYECKOW Teopuu Ta3oB. OmnpeneneHue
napaMeTpoB BeUIECTBA B Tra3000pa3HOM COCTOSHHUM Ha
OCHOBAHUU yPaBHEHUS COCTOSHUS UJICATIbHOTO Ta3a.
Omnpenenenue mnapaMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSIHUM ¥ TPOUCXOASIIMX MPOLECCOB MO rpadukam
zaucumoctu p (T), V (T), p (V).

DkcnepuMeHTanbHoe uccneaopanue 3apucumoctu p (T), V
(1), p (V).

[Ipencrasnenue B Buae rpadikoB U30XOPHOTO, U300apHOTO
U U30TEpPMHUYECKOrO TMpOIeccoB. Brluncienue cpemHeit
KMHETUYECKOW PHEPIHU TEIUIOBOTO IBUKEHUS MOJEKYJ IO
M3BECTHOM TeMIlepaType BellecTBa.

BrickaspiBaHue TUTIOTE3 711 OOBSICHEHUS HAOTIOMaeMBbIX
SIBJICHUH.

VYka3zaHue rpaHuil MPUMEHUMOCTU MOJEIH «HJIeaJbHbINA ra3y»
u 3akoHOB MKT

@poHTaTBHBIN OIMPOC.

Pemennie kauecTBEHHBIX U
KOJIMYECTBEHHBIX 3a]1a4,
npodeccHoHaTbHOOPUEHTUPOBAHHBIX
3a1au.

NuauBuyansHbIN OmIpocC.

OneHka BBINOJIHEHUS JOMAIIHETO
3a/1aHusl.

O1ieHKa BBINOJIHEHUS TPOBEPOYHOM
paboTHI.

TectupoBanue no teme. - OrieHuBaHue
OTUYETOB MO BBIOJIHEHUIO
MPAKTHYECKHUX PadoT.

OcHoBBI TCPMOANHAMHUKH
I/I3Mep CHHUC KOJIMYECTBaA  TCIIJIOTHI B
nmponeccax Terionepeaadu.

@pOHTAIBHBIN ONPOC.
Pelienne kaueCTBEHHBIX U
KOJINYECTBEHHBIX 3a/a4,

Pacuer KOJIMYECTBa TCIIJIOTHI, H€06XOI[I/IMOFO JJIA
OCYIIECTBIICHHUS 33JJAaHHOTO Mpolecca C TerIonepeaadei.
Pacuer u3meHeHHs] BHYTpEHHEH SHEpPruu Ted, paboThl U
MEepeJaHHOTO KOJIMYECTBA TEIUIOTHI C HWCHOJIB30BAaHUEM
MEPBOro 3aKkoHa TCPMOJAUHAMUKHU.

Pacuer paboTsl, o

COBEpPUICHHOW Ta30M,

rpaduky
3aBucumoctu p (V).

Boruncnenue paboThl raza, COBEpIICHHON NpU W3MEHEHUU
COCTOSIHMS 10 3aMKHyToMy IuKiIy. Berancnenue KIIJI mpu
COBEpUIEHMH Tra3oM paldoThl B Ipoleccax HN3MEHEHHsS
COCTOSIHHS 110 3aMKHYTOMY LIMKITY.

OObsicHEeHUEe TPUHIUIOB JIEHCTBUA TEIMJIOBBIX MAIIHH.
HemoncTpamusi  pond  (QU3MKK B CO3MaHUM U
COBEpLICHCTBOBAHMM TEIUIOBBIX JBUrarencil. M3noxenue
CYTH DKOJIOTMYECKHX TMpo0sieM, OOYCIIOBIEHHBIX pPabOTOI
TEIUIOBBIX JBUTATENEH U MPEUIOKEHUE MTYTH UX PELICHUS.
VYkazanue TpaHuLl MIPUMEHUMOCTHU 3aKOHOB
TEPMOJIMHAMUKH. YMEHHE BECTH JHMaJOl, BbICIYIINBATh
MHEHHUE OIIOHEHTA, y4acTBOBaTb B JMCKYCCHUH, OTKPBITO
BBIpaXKaTb U OTCTauBaTh CBOIO TOUKY 3PEHUS.

VYkazanue ydeOHBIX NWUCUUIUIMH, NPU H3YYEHUU KOTOPBIX
UCIIOJIB3YIOT yueOHbIM MaTepran « OCHOBBI TEPMOJUHAMKNY.

npodeccuoHanbHOOPUEHTUPOBAHHBIX
3ajad.
NuauBuyansHbINA ONIpoC.
O1eHKa BBIMOJIHEHHS JOMAIIIHETO
3aJJaHMsL.
O1ieHKa BBITTOIHEHHSI TPOBEPOYHON
paboTHI.
TectupoBanue no Teme. - O1ieHHBaHUE
OTYETOB IO BHIMOJIHEHUIO
HPaKTUYECKUX paboT.
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CBoiicTBa napoB, ;KUAKOCTel, TBEPABIX TeJl

M3mepeHune BIaXHOCTH BO3IyXa.

Pacyer kommyecTBa  TEIJIOTH, HEOOXOMUMOTO  JUIs
OCYIIIECTBJICHUS TPOLEcca MEepexosia BEIIECTBa U3 OHOTO
arperaTHOr0 COCTOSIHUSL B Jpyroe. OKCIHEpUMEHTAIbHOE
WICCIIEZIOBAaHNE TEIUIOBBIX CBOMCTB BELIECTBA.

[IpuBenenne npuUMEpOB KAaNWUISIPHBIX SIBICHUH B OBITY,
HpUpPOJE, TEXHUKE.

HccnenoBanne MexXaHWYECKUX CBOWCTB TBEPABIX TEll
[Ipumenenne ¢U3NYECKUX MOHATUNA M 3aKOHOB B y4eOHOM
Marepuaie npodeccruoHaabHOTO Xapakrepa. Mcrnonbs3zoBanue
Wutepnera s mowcka uHpoOpManuu O pa3paboTKax Hu

OpOHTAIBHBIN ONPOC.

Pemenne xaueCTBEHHBIX U

KOJIMYECTBEHHBIX 3a7ad,
po¢eCCHOHAIbHOOPUEHTHPOBAHHBIX
3aja4.

NuauBuyansHbIA OnIpocC.

OlLieHKa BBIIIOJIHEHHS JOMAIIHETO

3aJ]aHHA.

OrieHKa BBIMTOJTHEHUS TTPOBEPOTHOMN

paboTHL.

TectupoBanue o Teme. - OleHuBaHue

OTYETOB IO BBLIIOJIHEHHUIO

OPUMEHEHHUAX COBPEMEHHBIX TBEPABIX M  aMOpP(HBIX

1a060paTOPHBIX padoT.
MaTepHUaoB.
DJIEeKTPOCTATHKA - OpoHTANIBHBIN OMpPOC.

Brruuciienue cui B3auMOJICHCTBUS TOUCUHBIX
ICKTPUICCKUX 3aPSIIOB.

Brraucnenne HAITPAXKCHHOCTHU SJICKTPHUYCCKOT'O IMOJISA OAHOTO
N HECKOJIBKUX TOYCYHBIX JJICKTPUUCCKUX 3apA10B.
Borunciienue moTeHIMana 31eKTPUUECKOro MOt OJHOTO U
HECKOJIBKMX TOYCUHBIX AIEKTPUICCKUX 3apsiioB. Mi3amepenue
Pa3HOCTH MMOTCHIUAJIOB.

W3mepenue sHEPTHH JEKTPUUICSCKOTO MO 3apsKEHHOTO
KOHJIEHCATOPA.

Brrunciienue SHEpriy AIEKTPUYECKOTO OIS 3apsHKEHHOTO

KOHJIEHCATOpa.

Pa3paboTrka maHa W BO3MOXKHOW CXEMbI JIEHCTBUM
AKCIEPUMEHTATBHOTO OnpeeIICHUs ANEKTPOEMKOCTH
KOHJEHCATOpa W  JURJIEKTPUYECKOM  MPOHULIAEMOCTH
BEIIICCTBA.

Pemienue kauecTBEHHBIX U

KOJIMYECTBEHHBIX 3a/1a4
po¢eCCUOHAIbHOOPUEHTUPOBAHHBIX
3ajad.

NuauBuyansHbIA Onpoc.

OneHka BBINOJIHEHUS JOMAIIHETO

3aJaHMsL.

OneHka BBINOJIHEHUS TPOBEPOYHOMN

paboTHI.

TectupoBanue 1o teme. - OLeHUBaHNE

OTYETOB IO BHIMOJIHEHUIO

MPaKTHYECKUX paloT.

OneHrBaHNE OTYETOB 10 BHIITOJIHEHUIO

1a00paTopHBIX paboT.

[IpoBeneHne CpaBHUTEIBHOTO aHAJIW3a TPABUTAIMOHHOTO U
3IEKTPOCTATHYECKOTO TOJIEH.
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IHocTosiHHBII TOK

N3mepenre MOIIHOCTH AJIEKTPUUYECKOro Toka. M3mepeHue
OJIC 1 BHYTpPEHHETO COMPOTUBIICHUSI ICTOYHKKA TOKA.
BrinosiHeHME pacyeToB CUJIBI TOKAa W HANpPsSHKEHUA Ha
y4acTKax JMEKTPUUECKUX IeTeH.

OObsicHEHHE Ha TPUMEpPE DJICKTPUUYECKOW IMenH C JIByMS
ucrounukamu Toka (B/IC), B KakoM ciydae MCTOUHHK
AIIEKTPUYECKON SHEPTruu paboTaeT B pexUMe TeHeparopa, a B
KakoM — B pexmme mnorpebutens. OmnpeneneHue
TEeMIIepaTyphbl HUTHU HaKaJIMBaHUSI. N3mepenue
AJIEKTPUYECKOTO 3aps/ia JIEKTPOHA.

Cusitue BOJIbTAMIIEPHOU XapaKTePUCTUKU nyona.
[IpoBeneHne cpaBHUTEIBLHOTO aHAIN3A OJTYITPOBOIHUKOBBIX
JIMOA0B U Tpuoa0B. Mcnonb3oBanue MHTEpHETA 17151 TOMCKA
uHpopmaru 0 MEepPCIEeKTUBAX pa3BUTHS
MOJIyTPOBOAHUKOBOM TEXHUKH. YCTAaHOBKAa HPUYHHHO-
CJICZICTBEHHBIX CBSI3€il

- [Ipe3enTanus WHINBHIYaTHHOTO
MIPOCKTA.

MarHuTHble siBJIeHUs

W3mepenne MHIyKIIMU MarHUTHOTO MOJIS.

Boruncnenue cui, A€MCTBYIOIIMX Ha MPOBOAHUK C TOKOM B

MarHUTHOM I10JI€.

Boruncnenue cui, IeHCTBYIOIIMX HA 3JIEKTPUUECKUN 3apsil,

JBUKYIIUICS B MATHUTHOM IIOJI€.

HccnenoBanue SIBJICHUI 3NIEKTPOMArHUTHOM
MHIYKIWH, CAMOWHTyKIIUH.

Brruncnenue sHeprun MarHuTHOTO MOJIS.

OObsicHeHue MpUHLMNA  JEHCTBHS
anekrpoasurarens. OObICHEeHHe  IpPHUHILUIA
nercTBUs reHeparopa EeKTPUUECKOro TOKa 1

ANIEKTPOU3MEPUTENBHBIX TPUOOPOB. OOBsICHEHHE
NPUHLIMIA  JIEUCTBHSA Macc-crekTporpada,

YCKOPUTEJEHN 3apsKEHHBIX YacTHULL.

OObsicHEeHUEe pOJAM MArHUTHOTO MOJs 3eMIU B KU3HH

pacTeHMi, ’KUBOTHBIX, YETOBEKA.

[IpuBeneHne mNpUMEPOB NPAKTUYECKOTO  MPUMEHEHUS
W3YYCHHBIX SIBJIICHWM, 3aKOHOB, NPHOOPOB, YCTPOMCTB.
[IpoBenenue CPaBHUTEIBHOTO aHaau3a CBOICTB
3JIEKTPOCTATUYECKOTO, MarHuTHOTO " BHXPEBOTO
ANEKTPUUECKUX TOJIEH.

OObsicHeHUE Ha TPUMEPE MAarHUTHBIX SBJICHUI, TOYEMY
(GU3UKY MOXXHO paccMaTpHUBaTh Kak METaIUCIUILTUHY.

OpoHTANBHEII Ompoc.

Pemenue kaueCTBEHHBIX U
KOJINYCCTBCHHBIX 3a1a4,

npodheccuoHanbHOOPUEHTUPOBAHHBIX

3a1a4.

NuauBuyansHbIA onpoc.

- OI_IeHKa BBIINTOJIHCHHUA AOMAIIHETO

3aaHusl.

paboTHI.

OTYETOB IO BHIMOJIHEHUIO
MPaKTUYECKUX paloT.

- OHGHI/IBaHI/Ie OTYETOB I10 BBIIIOJIHEHUIO

1a00paTopHBIX paboT.

OneHka BBIOJIHEHUS TPOBEPOYHOMN

TectupoBanue no teme. - OLieHUBaHNE

35



Mexanuveckue Koj1e0aHUA

HccnenoBaHue  3aBUCHMMOCTH  IepuoAa  KoyieOaHUM
MaTeMaTU4EeCKOr0 MAasATHHKA OT €ro JJIUHBL, MacChl H
aMIUTATY/IbI KOJICOaHUH.

HccnenoBanue 3aBUCHMOCTH Tiepuoaa KosiebaHuil rpy3a Ha
OpY’)KMHE OT €ro Maccbl M JKECTKOCTH IPY)KHUHBI.
Boluncnienne  nepuoja  koie0aHMM  MaTeMaTH4ECKOIO
MasiTHUKAa [0 U3BECTHOMY 3HAQUEHUI0 €ro JUIMHBIL.
Brruncnenue mepuona koneOaHUU Tpy3a Ha MPYKHHE I10
M3BECTHBIM 3HAUEHUSIM €r0 MACChl U KECTKOCTH IPYKUHBI.

@poHTaTBHBIN OIMPOC.

Pemienue kauecTBEHHBIX U
KOJIMYECTBEHHBIX 3a/1a4,
po¢heCCHOHAITBHOOPUEHTHPOBAHHBIX
3ajad.

NuauBuyansHbIN OmIpocC.

OHCHKa BBIITOJIHCHU A JOMAIIHETO
3agaHusl.

O1ieHKa BBINOJIHEHUS TPOBEPOYHOM
paboTHI.
- TectupoBanue 1o TeMe.

BripaboTka HaBBIKOB BOCIPUHUMATh, aHAJIU3HPOBATbH,
nepepabareiBaTh W MPEIBSABIATH  HHPOPMALMIO B
COOTBETCTBUHU C IOCTaBJICHHBIMHU 3anadamu. [lpuBenenue
MPUMEPOB aBTOKOJIE0ATENbHBIX MEXaHUYECKUX CUCTEM.
[IpoBenenue knaccupuKamm KoaeOaHHA.

Yupyrue BoJIHbI

W3Mepenne [UIMHBI 3BYKOBOW BONHBI MO pe3yjibraTamMm
HabOroneHnit nHTepdepeHIy 3ByKOBbIX BOJIH. Habmronenue
U OOBbsICHEHHE SBJICHMA HHTepdepeHInn u aUdpaKIU
MEXaHUYECKUX BOJIH.

[IpencraBnenne obOnacTell NpUMEHEHMsI YiIbTpa3Byka U
MIEPCIICKTUBBI €r0 HCIIOJIb30BAaHUS B PA3JIMUHBIX 007IACTIX
HayK{, TEXHUKHU, B METUITUHE.

N3noxeHnne CyTd 3KOJIOTHYECKHX MPOOJIEM, CBS3aHHBIX C
BO3/ICHCTBUEM 3BYKOBBIX BOJIH HA OPTaHU3M YEJIOBEKa.

- O1eHUBaHME OTYETOB IO
BBITIOJIHEHUIO TIPAKTUYECKUX PaOOT.

- O1ieHMBaHUE OTYETOB MO
BBITIOJIHCHUIO JTAOOPATOPHBIX padoT. -
[Ipe3enTanus HHAWBUYaTbHOTO
MIPOCKTA.
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DJIeKTPOMATHUTHBIE KOJIeOAHUSA
Habntonenne ocmuiorpaMM TrapMOHHYECKUX KoyieOaHMi
CHUJIBI TOKA B IEIH.
N3mepenune 371eKTpoeMKOCTH KOHJIEHCaTopa.
W3mMepeHre HHIYKTUBHOCTD KaTYLIKH.
HccnenoBanue sBICHHUS DJCKTPUYECKOTO pE30HAHCA B
MOCJIEA0BATEIBLHON LIETIH.
[TpoBeneHune aHaIOTUH MEXKAY (PU3NICCKUMU BEITMYUHAMH,
XapaKTePU3YIOIMIMMU MEXaHUYECKYIO U AJIEKTPOMArHUTHYIO
KOJIeOaTeIbHBIE CUCTEMBI.
Pacuder 3HaueHuil cuiIbl TOKAa M HANpsDKEHUS Ha AIIEMEHTax
L[EMY IEPEMEHHOTO TOKA.
HccnenoBanue npuUHLMIA JACWCTBUA TpaHcgopmaropa.
UccnenoBanue MIPUHIUIIA JeNCTBUA reHeparopa
MEePEMEHHOTO TOKA.
HcnonpzoBanue MHTEepHeTa U1l TOMCKA HHPOPMALIH O
COBPEMEHHBIX CIIOCO0AX Mepenayn JIEKTPOIHEPTUH.
DJIEeKTPOMATHUTHBIE BOJIHBI
Ocy1ecTBienue paauonepenaqu u

paguonpuema. MccnenoBanre CBOMCTB
AIIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOHIIEHOTO
TenedoHa.
Pa3BuTHE 1IEHHOCTHOTO OTHOIIEHUS K H3y4YaeMbIM Ha ypOKax
¢uszuk 00bEKTaM U OCBAaMBAEMBbIM BHUAAM JAESATEIHLHOCTH.
OObsiICHEeHHE  TPUHIUIHUAIBHOTO  Pa3JIMUUsS  MPUPOJIBI
YOPYTUX U ANEKTPOMArHUTHBIX BOJH.
N3noxenne CyTu 3KOJIOTHYECKUX MPOOIeM, CBA3aHHBIX C
AIEKTPOMArHUTHBIMHU KOJIEOAaHUSMHU u BOJTHAMH.
OObsicHEHUE POJIU DTIEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX
uccienoBanusx BeenenHoi.

@poHTaTBHBIN OIMPOC.
- Pemienve xauecTBEHHBIX U
KOJIMYCCTBCHHBIX 3a/1a4,
po¢eCCHOHAIEHOOPUEHTHPOBAHHBIX
3ajay.
- UnauBuayansHbIN OIIpOC.

O1leHKa BBINOJIHEHHS JOMAIIHETO

3aJIaHUs.

- OreHka BBIMTOJHEHUS TPOBEPOTHOMN
paboTHI.

- TectupoBanue o Teme. - OLieHUBaHUE
OTYETOB 10 BBLIIOJIHEHHUIO
MPaKTHYCCKUX PaOOT.

- O1eHUBaHUE OTYETOB IO BBHIIOJHEHHUIO

71a00paTOPHBIX PaboOT.
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IIpupona ceera

[IpuMeHeHre Ha  NPAKTUKE 3aKOHOB  OTPAXKEHUA U

IIPEJIOMIICHUS CBETA IIPU PELIECHUN 3a/1a4.

OnpeneneHre CHEKTpalbHBIX T'PaHUL] YyBCTBUTEIBHOCTH]

YEJIOBEYECKOT0 IN1a3a.

YMmeHue CTPOUTH n300paKeHHsI TIPEIMETOB,
JlaBacMble JINH3aMH.

Pacuer paccrosiHUsI OT IMH3BI 10 U300paKEHUS IPEAMETA.

Pacuer omtmueckoil cuibl JTUH3BL M3MepeHue (QOKYyCHOTO

pacCTOSHUS JIMH3BI.

HcnplTaHne Moaesiell MUKPOCKOIIA U TEJIECKOIIA.

BoJiHoBBIE CBOMiCTBA CBeTa

Habnronenue siBiaeHuss MHTEpGEPEHIMH 3IEKTPOMArHUTHBIX

BOJIH.

HaGmonenue sBneHuss Audpakiuyd 3JI€KTPOMarHUTHBIX

BOJIH. Habmronenue SIBJICHUS HOJIApU3aLuU

JIEKTPOMArHUTHBIX BOJIH.

H3mepenne UIMHBI CBETOBOM BOJHBI IO  PE3y/bTaTaM

HaOII0CHUS SIBIEHUS MHTep(EpEeHLIUH.

HaGmronenue siBnenus nudpakimu ceera.

HaGmroneHue siBieHusl MOJSpU3ALUU U JUCHEPCHH CBETa.

[Touck pasnuumii U CXOACTBA MEXAY AU(PPAKIUOHHBIM U

JUCIIEPCUOHHBIM CIIEKTPAMM.

IIpuBenenne npuMEpOB IMOSABICHUS B IIPUPOAEC H

UCIIOJIB30BaHUSI B TEXHHUKE SBICHMW HHTEPPEpEeHLUH,

mubpakuuy, — NOJSpU3allUM U JIUCHEpPCUH  CBETa.

[Iepeuncienne METOIOB MO3HAHMS, KOTOPBIE MCIOJIb30BAHBI

IIPU U3yYECHHUH YKa3aHHBIX SIBJICHUM.

@pOHTAIBHBIN OIIPOC.

- Pemenne kaueCTBEHHBIX U

KOJIMYECTBEHHBIX 3a7a4,
npodeccHoHaTbHOOPUEHTUPOBAHHBIX
3aJ1a4.

NunuButyansHbIN onpoc.

OrieHKa BBIIOTHEHUS JOMAITHETO

3aJIaHMS.

- OtieHKa BBINOIHEHUS TPOBEPOYHOM
paboTHL.

- TectupoBanue no teme. - OrieHnBaHNE
OTYETOB I10 BHITIOJTHEHUIO
IIPAKTUYECKUX PadoT.

- O1cHUBaHUE OTYETOB I10 BBHIITOJHCHHUIO
J1a00paTOPHBIX PadoOT.

- IIpe3enTamnus pedeparos.
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KBanToBasi pusznka

Habmronenne ¢otoanexkrpuueckoro s¢dekra. OObsicHEHUE
3akoHOB CTOJIETOBA Ha OCHOBE KBAaHTOBBIX IPEICTABICHHA.
Pacuer MakcuMasibHOW KHUHETUYECKOW SHEPrUU 3JIEKTPOHOB
npu QotodnekrpudeckoM dddekre. OmpeneneHue padOTHI
BBIXOJIa HJICKTPOHA IO TPa(uKy 3aBUCUMOCTH MaKCHMAJIbHOMN
KUHETHYECKON SHEPTrUuH (POTORIEKTPOHOB OT YACTOTHI CBETA.
W3mepenne paboThl BEIXOAA AIIEKTPOHA.

[epeuncnenne mpuOOPOB YCTAaHOBKH, B KOTOPBIX IIPUMEHSETCS
OC3MHEPIIMOHHOCTh dhotordexra. OObscHeHNE
KOPITYCKYJISIpPHO-BOJIHOBOTO Jyajlu3Ma CBOIMCTB (DOTOHOB.
OObsicHeHHMEe poauM  KBAaHTOBOM ONTUKM B  Pa3BUTHU
COBPEMEHHOU (PU3HKH.

PDu3uKa aToma

Habnronenue nuHeiyaTbIX CIEKTPOB.

Pacuer 4acToThl M JUIMHBI BOJHBI HUCIYCKAa€MOI'O CBETa NpHU
Iepexoie aromMa BOAOPOJAa U3 OAHOIO CTAallMOHAPHOIO
COCTOSIHUSL B JIPYTOE€.

OObsicHeHHEe NPOUCXOXKIECHUS JIUHEMYaTOro CIEKTpa aroma
BOJIOPO/Ia M Pa3IUuusl JIMHEWYaThIX CHEKTPOB pPa3IMYHbIX
ra3os.

HccnenoBanue JIMHEHYATOro CHEKTpA.

HccnenoBanue NpuHIMIA pabOTh! JIIOMUHECIIEHTHON JIaMIIBI.
Habmonenre n o0bsiCHEHNE TIPUHITMTIA ICHCTBUS J1a3epa.
[TpuBeneHrEe MPUMEPOB UCTIONB30BAHMS JIa3epa B COBPEMEHHOMN
HayKe U TEXHHKE.

Ucnonb3oBanue WHTepHera s mnoucka HHGOpMaluu O
NEepCHEeKTUBAX MPUMEHEHUS Jla3epa.

Du3uKa aTOMHOI0 s1ApPa

HabGnionenne tpekoB anb(a-yactull B Kamepe Buibcona.
PerucrpupoBanue sSepHbIX U3JIy4YE€HUH C TOMOLIbIO CUETUHKA
I'efirepa.

Pacuet sHeprum cBsA3M aTOMHBIX sIJIED.

Omnpenenenue 3apsjia ¥ MaccOBOTO 4YHCIa aTOMHOIO sjpa,
BO3HHKAIOILIETO B PE3YJIbTaTe pajliOAKTUBHOIO pacHaa.
Brruucnenue sHeprum, OCBOOOXKJAIOIIEHCS  TIpU
paTMOaKTUBHOM pacra/e.

Omnpenenenue NPONYKTOB SACPHOM peakiuu. Beruucienue
SHEPTrHH, 0CBOOOKIAIOMIEHCS TTPH SACPHBIX PEAKITHSX.
[loHnMaHWe TPEUMYMIECTB M HEJOCTATKOB HCIIOIb30BAHHS
aTOMHOM DHEPrMM W  HOHHU3UPYIOIIMX U3JIyYEHHH B
IPOMBIIIIJIEHHOCTH, METUIIMHE.

CYTH JKOJIOTMYECKHX MPOOJeM, CBSI3aHHBIX C OMOJIOTHYECKHM
JIeiCTBUEM PaInOAKTUBHBIX M3ITy4EeHUH.

OpOHTAIBHBIN ONPOC.

Pelienne xayeCcTBEHHBIX U
KOJIMUECTBEHHBIX 3a/1a4.

NuauBuyansHbINA OIIpoC.

OI_IGHKa BBIIIOJIHCHU A JOMAIIHETO
3agaHusl.

O1ieHKa BBINOJIHEHHS TPOBEPOYHOM
paboTHI.

- TectupoBanue no Teme. -
OueHuBaHlE OTYETOB IO
BBIMOJTHEHUIO MPAKTUYECKUX PAOOT.
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[IpoBenenue kmaccuuKaUM SIEMEHTAPHBIX YaCTHUIl 1O HX
¢u3nUeCKUM XapakTepUCTUKaM (Macce, 3apsiiy, BpPEMEHHU
YKU3HU, CIIUHY U T.11.).

[TonnmaHue IEHHOCTE HAy4HOTo MO3HAHUS MUpa HE BOOOIIe
JUISL 4eJOBEYEeCTBA B LIEJIOM, a JJIsi KaXKIOro 00ydarolerocs
JUYHO, LIEHHOCTEN OBJIAJICHUS] METOAOM HAy4yHOrO MO3HAHUs
JUISL JOCTIDKEHHUS ycmexa B JIIOOOM BHJE TPaKTHYECKOH
JIeATEIbHOCTH.
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Crpoenne u pasputue BeesieHHOM

HaGmonenue 3a 38e31amu, JIyHOM U Tu1aHeTaMu B TEJIECKOIL.
HaGOmroneHne COMHEUHBIX IIATEH C IIOMOINBIO TEIIECKOIIa M
COJIHEYHOTO 3KpaHa.

Wcnonb3oBanue UMHTepHeTra Ui MOHMCKa HM300pa)KeHUI
KOCMHUYECKHX 00BEKTOB U MH(OpMAIUU 00 UX OCOOCHHOCTSIX.
OO0cyXaeHne BO3MOXHBIX CIICHAPUEB IBOJIIOIMHU BceleHHOM.
Ucnons3oBanue HMHTepHera jisi TOMCKA COBPEMEHHOM
UH(OpPMaILUH O pa3BUTUH BeeneHHoil.

Orenka nHGOPMAIIMK C TIO3UIIUN €€ CBOMCTB: JJOCTOBEPHOCTH,
00BEKTUBHOCTH, IMOJTHOTHI, aKTYaJIbHOCTH U T.]I.

JdBououus 38e31. ['unoresa npoucxokaeHust COJTHEYHOI
CHCTEMBI.

Brruucnenue sHepruu, OCBOOOXIAIOIEHCS  TTpH
TEPMOSIICPHBIX PEAKLIMUSX.

@opmynupoBka  mpoOiIeM  TEPMOSAEPHOM  SHEPTETHKH.
OObsICHEHHE BIUSHUS COJIHCYHOM AKTUBHOCTH Ha 3eMIIIO.
[Tonnmanue posii KOCMUYECKUX MCCIIEIOBAHUM, UX HAYYHOTO
1 YKOHOMHYECKOT'0 3HAYCHUS.

OOcyxeHne COBPEMEHHBIX THIOTE3 O MPOUCXOKICHUH
ConHEYHOHN CUCTEMBEI.

OpOHTAIBHBIN ONPOC.
- Pelienne xauyeCTBEHHBIX U
KOJIMUECTBEHHBIX 3a/1a4.

NuauBuyansHbINA OIIpoC.

- O1eHKa BBHIITOJIHCHHUS JIOMAIITHETO
3aJIaHus.

- O11eHKa BBIMOJHEHUS TPOBEPOUHOM
paboTHI.

- TecTupoBanwue 1Mo TEME. -
O1eHEBaHUE OTYCTOB I10
BBITIOJIHCHUIO TIPAKTHYECKUX PAOOT.

- OueHuBaHUE OTYETOB 110

BBITIOJTHCHHIO JTAOOPATOPHBIX PadoT. -

OueHKa BBINOTHEHUS! KOHTPOJIbHOU
paboTHI.

- UtoroBeIit KOHTPOJIb B hopme
JK3aMeHa.
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AKTUBHbBIX U UHTEPAKTUBHBIX ®OPM U METOJ10B OBYUYEHUA

IIpunoxenue 1

IJIAHUPOBAHUE YYEBHBIX 3AHATUI C UCHOJIb30BAHUEM

No Kongo
i Tema yue6Horo sansTus 4ACOB AKTUBHBIC 1 UHTEPAaKTUBHBIC ()OPMBI U
MeTObl 00yUYeHHUS
1. | XapakTepucTuku MEXaHUYECKOTO 2 Pa36op cutyanmii.
JIBUKCHMUSL.
2. PaBHOyCKOpEHHOE  MPSAMOJIMHEIHOE 2 Pabota B mapax.
JBUKCHHUE.
3. | IBi>keHue 1o OKPYKHOCTU 2 Pabora B ManbIx rpynmnax, AMCKyCCusl.
4. CHiabl B MEXaHHUKE 2 BrinosiHeHNE MPAKTUYECKOM 3a/1a4U.
5. JlBmokeHue  HEOECHBIX Tel W HX 2 Huckyccus.
HCKYCCTBEHHBIX CITyTHHUKOB.
6. | Umnynbce. 3aKoH COXpaHEHUs UMITyJibca. | 2 Pa3bop cutyanuii.
7. Pa6ora cuinbl. 2 PaGora B ManbIx rpynmnax.
8. | MomHocTh. DHeprus. 2 Pa3bop cutyanuii.
9. | Mexanuueckue KoiebaHus 2 TBopueckue 3axanus.
10. | Mexanu4eckue BOJTHBI 2 TBopueckue 3agaHus.
11. | YpaBHEHHE COCTOSHUS HIEAIbHOIO rasa. 2 Pabora B ManbIX rpymnmnax.
["a30BbIE 3aKOHBI.
12. | BHyTpeHHss HEprusi U CocoObl ee 2 TBopueckue 3ananus.
W3MEHEHUS.
13. | DnexTpuueckoe B3auMoOAEHCTBHE. 3aKOH 2 Pabora B mapax.
COXPaHEHUs IEKTPUUECKOTO 3aps/a.
3akon Kynona.
14. | DnexTpuueckuii TOK B 2 Pa6ora B mapax.
MeTaiax, AEeKTPOIUTaX.
15. | DnexTpuyeckuii TOK B razax, BaKyyMme. 2 Pa3bop cutyanuii.
16. | Ilepemennbiit  TOK.  IIpomsBoxctso, | 2 Pa3bop cutyanuii.
nepegaya u noTpebiaeHue
ANIEKTPOIHEPTUH.
17. | [llkana 2J1€KTPOMarHUTHBIX M3IYy4YEHUH M| 2 PaboTa B ManbIX rpyImnmax, IMCKyCCusl.
UX IPUMEHEHHE.
18. | OTpaxkenue cpera. 2 Pabora B mapax.
19. | OnTuueckue npudOpHI. 2 TBopueckue 3a1anus.
20. | Anepnsle peakuuu. SnepHast sOHepreTuka. | 2 Pazbop curyarmii.

Ipuioxenue 2
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Tembl HHAUBHUAYAJIBHBIX IIPOCKTOB

Ne /i Tema WMHIUBUIYAIBHOTO IPOEKTa ( 11O BHIOOPY)
1 dusnueckas KapTuHa Mupa
2 JIBmKeHHE Tena NEPEMEHHON MACChI
3 Posb nmponecca ucnapenust B KU3HU )KUBBIX OPraHU3MOB
4 [Ieperperslii map ¥ €ro UCIOJIb30BAHUE B TEXHUKE
5 Bnusnue nedextoB Ha puznyeckue cBoicTBa KpuctawioB XKuakue
KPUCTAJLIbI
6 KoHCTpyKIIMOHHASI NPOYHOCTh MaTepuaia U €€ CBA3b CO CTPYKTYpOi
7 [Ima3mMa — yeTBEpPTOE COCTOSIHME BEUIECTBA
8 Uctopus coznanus T/]
9 Buner T/,
10 Poinb T]I B coBpeMEHHOM 0011I€CTBE
11 T/1 Oymy1ero
12 Dkoyoruueckue nmpoodiieMbl ucnoib3oBanus TJ]
13 ACUHXPOHHBIN JBUTATEIIb
14 MeTo/1p1 HaONIIOEHUS U PETUCTPAILIUU PAIMOAKTUBHBIX U3TyUYEeHUN
15 HanoTexHoorus — MeXIuCUUIUIMHApHAs 00s1acTh (PyHAaMEHTAIbHOU U
MPUKJIAIHON HAYKW U TEXHUKHU
16 MapaapIKOBCKHI XUMUYECKUM apCceHa
17 Xupocuma u Haracaku
18 ABapus Ha YepHoObuibckoit ADC
19 Hyxkneocunres Bo Beenennou
20 [Inanetsl COTHEYHOM CUCTEMBI
21 [IprumeHeHue IepHBIX PEAKTOPOB
22 [Ipoucxoxnenne COMHEUHONW CUCTEMBI
23 PoxneHue n >BOIIONUS 3BE3
24 ConHIile — UICTOYHHMK KU3HHU Ha 3eMJIe
25 JlazepHbIe TEXHOJIOTUH U UX UCITOJIb30BAHUE
26 PenukroBoe nsnyudenue
27 CoBpeMeHHas CIIyTHUKOBAs CBA3b
28 du3nKa U My3bIKa
29 Hcnonb3oBanue HHTEp(pEepeHInU B HayKe U TEXHUKE
30 AJbTEpHAaTUBHAS YHEPTrETHUKA
31 [IprumeHeHne paauoOaKTUBHBIX H30TOTIOB
32 Kpuosnexkrponuka
33 JlazepHble TEXHOJIOTHH U UX HCIIOJb30BAHUE
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34

MCTO,Z[ MCUYCHBIX aTOMOB

35 YpasisieMblil TEPMOSIAEPHBINA CUHTES

36 CriocoObl HaONMIOACHNS U PETUCTPALIUN 3aPSKEHHBIX YaCTHUIL

37 Yepuble abIpbI

38 buonmornueckoe nenMcTBUE paIOaKTUBHBIX U3Ty4YECHUN

39 Krnaccudukarus u XapakKTepUCTHKHU JIEMEHTAPHBIX YaCTHUI]
Coznanue npoekta « TBOpUECTBO BEJIMKUX YUEHBIX» 110 BBIOODY:

40 Maiikn dapajeit — cozarenb y4eHus: 00 3JIEKTPOMarHuTHOM I10JIe

41 b. C SIxo6u — ¢pusuk u uzodperarens

42 lManuneo 'anuiieit — 0CHOBATENb KCIIEPUMEHTAIBHOTO €CTECTBO3HAHUS

43 Ncaak HproTOH — co3marenb KiacCuyeckon (hu3nuku

44 Jleonapno na Bunun — y4eHsbIil 1 ©1300peTareiib

45 A. T. CroneToB — pycckuil pu3uK.

46 A. C. IlonoB — pycckuil yueHsli, ©u300peTarensb pajauo

47 Makc [lmank

48 M. B. JIOMOHOCOB — YY€HBIN SHIIUKIIONECAUCT

49 Hukona Tecna: )xu3Hb U HEOOBIYAMHBIE OTKPBITUS

50 Huxonai Konepauk — co3narens relIMONEHTPUIECKOM KapTUHBI MUpPa

51 Hunbc bop — onuH u3 co3znareneil COBpeMeHHOM (PU3MKU

52 Bunberensm PeHTreH — 0CTOPOKHBIN yUEHBIN

53 Ponpb K. O. [IMOTKOBCKOTO B pa3BUTUHA KOCMOHABTUKH

54 C. I1. KoposieB — KOHCTPYKTOP ¥ OpraHU3aTop MPOU3BOICTBA
PAKETHOKOCMUYECKON TEXHUKHU

55 Xanc Kpuctran Dpceren — 0CHOBOMOJIOKHHK AJIEKTPOMArHETU3Ma

56 0. X. Jlenu — pycckuit (pu3ukK.
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