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Pabouas nporpamma nucuuruinabl «Pusnkay pazpadoTaHa Ha OCHOBE:

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 (pen. ot 19.12.2023) «O6 oOpa3oBaHuu B
Poccuiickoit ®eneparuny;

@enepaibHOTO  TOCYIApPCTBEHHOIO  00pa30BaTENbHOTO  CTaHAApTa CpPEeIHEro  OOILIero
obpazoBanus (yrBepkaéH [Ipukazom MunHCTepcTBa oOpa3oBanus W Hayku Poccuiickoit deneparun
ot 17 mas 2012 r. Ne 4130, pen. ot 27.12.2023);

®denepalbHOTO  TOCYIAapCTBEHHOTO  oOpa3oBarenbHOoro  craHgapra (PI'OC)  cpeanero
npodeccuoHanbHOTO 0OpazoBanusi mo crnenuanbHocTU 19.02.12 «TexHomorus NMpOAYKTOB MHTAHUS
KUBOTHOTO TIPOMCXOXKICHUS», YTBEP)KICHHBIM MpHKazoM MuUHHUCTEpCTBA 00pa3oBaHUs M HAYKH
Poccuiickoit @enepanuu ot 18.05.2022 r. Ne 343;

[TpumepHoii paboueii mporpaMMsbl cpeHero ooiero oopazoBanus «Pu3nKay.

[Tpumepnoii padoueii nmporpammsl Boctiutanus (Ilpunsto pemennem @YMO CIIO 19.00.00
[Tpombinnennas sxonorus u 6morexunosnorus (ITporokon ot 14.08.2023 Ne 4).

CocraBuresb: fjﬁgf?ﬂ bt ft e — Ierpoixkuna E.C.

Pabouas mporpamma paccMoTpeHa W yTBEpXKJICHA Ha 3acelaHud Kadeapbl TYMaHHTAPHBIX H
€CTeCTBEHHO-HAYYHBIX TUCHUIUIHH (TIpoTokoa Nelot 02.09.2024 r.)
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PaGouast mporpamMma paccMOTpeHa M YTBEp)K/J€Ha Ha 3aceJaHWU TPEIMETHOW (IIMKIIOBOW)
komuccuu (Nel ot 02.09.2024 r.)
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1. HACIHHOPT PABOYEHN IMPOI'PAMMBbBI JUCHUITINHBI
C00.01.06.®u3uka

1.1. Ob6aacTh NpUMEHeHHUsI POrPaMMbI
Pabowas mnporpamma muctuminabel COO.01.06 «®Pusuka» SBISETCS YacTbIO MPOTPAMMEI
noaroToBku crnenuanuctoB cpearero 3BeHa (IIIICC3) B coorBerctBum ¢ PI'OC CIIO mo
cuneruainpHoct  19.02.12 «TexHomorws OPOAYKTOB HUTAHUS  JKUBOTHOIO  IIPOUCXOKIEHUS
(HanpaBJIeHHOCTh TEeXHOTOIU MOJIOYHBIX IPOJAYKTOB).

1.2. Mecto aucuunuibl B cTpykrype OIl CITO
Hucunmumna COO.01.06 «®Pusuka» sBisercs 00s3aTeNbHON TUCHMIUIMHON MpeIMeTHON
obnmactu «EcrectBeHHO-HayuHble npenmere» DI'OC cpeagnero olmiero oOpa3zoBanust u 0a30BOM
IUCUUIUIMHON oOmieobpa3oBarenbHoil moaroroBku CIIO u peammusyercs B I u Bo Il cemectpax mpu
CPOKE MOJy4eHHUsI CpeHero npodeccuoHanbHoro oopazoBanus 3 roja 10 mecsies.

1.3. e ¥ 3a1a4H AUCUMILINHBI, IVIAHHPYEeMble Pe3yJIbTaThl 0CBOCHHUS JHCHUIIIMHbI:

Conepxxanne nporpammbl auctuiummasl COO.01.06 «®Dwuszukay HampaBlIeHO HA JIOCTHUXKEHUE
CHEAYIOLUX Ueei:

- (QopmupoBaHue y o0OyyarolUMXCsl YBEPEHHOCTH B IEHHOCTM O0O0pa3oBaHUs, 3HAYMMOCTH
(Gu3MYeCKUX 3HAHUM A1 COBPEMEHHOr0 KBAIU(DUIIMPOBAHHOIO CHEIMATINCTA IPU OCYIIECTBIEHUU €ro
npodeccnoHALHOM IeATEIIEHOCTH;

- popMHpOBaHUE €CTECTBEHHO-HAYYHON T'PaMOTHOCTH;

- OBJIaJIeHHE crenr(puuecKor cCUcTeMol (PU3NYECKUX TOHSATHA, TEPMUHOIOTHEH U CUMBOJIMKOM;

- OCBOCHHUE OCHOBHBIX (PU3MUECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIaJICHHE OCHOBHBIMH METOJIaMH HAyYHOTO MO3HAHUS IPUPOMBI, UCHOJIB3YEMBIMU B (H3UKE
(HabusroieHMe, ONMCaHNe, U3MEPEHHE, BbIJIBI)KEHUE TUIIOTE3, IPOBEJICHUE YKCIIEPUMEHTA);

- OBJaJECHHE YMEHHSIMU 0O0pabaTbiBaThb JAaHHbIE OHKCIHEPUMEHTa, OOBSACHATH MOJyYCHHbBIE
pe3yabTaThl, YCTaHABIUBATh 3aBHCHUMOCTH MEXAY (PHU3MUECKUMH BEIMUYMHAMHM B HaOII0/1aeMOM
SIBIIGHUH, J1€J1aTh BHIBOJIBI;

- popMupoBaHUE YMEHHS peraTh (pU3NYecKue 3a7aui pa3HbIX YPOBHEH CI0XKHOCTH;

- pa3BUTHE I03HABATEIbHBIX HMHTEPECOB, MHTEJUIEKTYalbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH B
nporecce NPUOOPETEHHs 3HAaHUM C UCIOJNb30BAaHUEM pA3JIMYHBIX HCTOYHMKOB HHGpOpMalLUU U
COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJOTUH; YMEHUN (OPMYyIIHPOBAaTh U 0OOCHOBBIBaTh COOCTBEHHYIO
MO3UIIMIO IO OTHOUICHUIOK (hu3ndYecKoi MH(OpMAaIH, OTydaeMOol U3 pa3HbIX HICTOUHUKOB,;

- BOCIIUTAHHE YyBCTBA TOPJIOCTH 32 POCCUICKYIO (PU3NYECKYIO HAYKY.

OcBoenne auciumabel COO.01.06 «®Pu3nkay» MpeanonaracT peleHne CIeayoluX 3a0ay:

- npuoOpeTeHHe 3HaHUM O (yHIaMEHTaNbHBIX (U3MUECKUX 3aKOHaX, JEKAlUMX B OCHOBE
COBPEMEHHOW (U3MYECKOM KapTUHBI MHpa, MPUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB H
MIPOM3BOJICTBEHHBIX IPOIIECCOB, O HauOoJiee Ba)XHBIX OTKPBITUAX B O0JACTH (PU3MKH, OKa3aBLIMX
OIIPEACIAIONIEE BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

- IOHMMaHHEe (PU3MYECKON CYIIHOCTU SIBJICHUH, MPOSBISIONUINXCA B paMKax MPOU3BOJACTBEHHOI
NESITENIbHOCTH;

- OCBOEHHE CIIOCOOOB HCMOJb30BaHUS (DU3MUECKUX 3HAHUW JUISI PELICHUS MPAKTHUYECKUX U
npoeCCUOHATIBHBIX 3aj]lad, OOBSICHEHUS SIBICHUH MPHUPOJIbI, TPOU3BOJICTBEHHBIX M TEXHOJIOTUYECKUX
MIPOLIECCOB, MPHUHIIMIIOB AEUCTBUSI TEXHUUYECKUX NMPUOOPOB U YCTPOMCTB, obecreueHus: 6e30MacHOCTH
IIPOU3BOJICTBA U OXpaHbl IPUPOJIBI,

- (opmMupoBaHUE yYMEHUN pemaTh y4eOHO-TIPAKTUYECKHE 3aJayd (PU3NYECKOrO COJIEPIKaHUs C
y4€ToM npodeccHoHaNbHOM HapaBIeHHOCTH;

- IpHOOpeTEeHNe OMbITa O3HAHUS U CAMOIIO3HAHUS; YMEHUHN CTaBUTh 3a/la4M U periaTh npoOaemMbl
¢ yuéToM npodeccuoHaIbHON HalPaBIeHHOCTH;

- hopMHUpPOBAHNE YMEHHM MCKaTh, aHAJTU3UPOBATh U 00padaThiBaTh GU3HUIECKYIO HH(OPMAITUIO C
yu€ToM npodeccHoHANbHOM HapaBIeHHOCTH;



- TOATOTOBKAa OOYYaIONIMXCS K  YCICIIHOMY OCBOCHHIO JWCHUIUIMH ¥ MOXYJel
po(eCCHOHATIBHOTO IMKJIA: (POPMUPOBAHUE Y HUX YMEHUI U ONBITA ACATEIbHOCTH, XapaKTEPHBIX IS
poQecCHOHATIBHOM IEeITebHOCTH;

- TMOATOTOBKAa K  (OPMHPOBAHUIO  OOIMMX  KOMIETEHIMH  OyJyIiero  Crenuaiucra:
caM000pa3oBaHMs,  KOMMYHUKAI[MM,  IPOSBICHHS  TPAXJAHCKO-NATPHOTHYECKOH  MO3MIUH,
COTPYAHUYECTBA, MPUHATHS PEIICHUH B CTaHAAPTHON M HECTAHIAPTHOW CUTYAIHsIX, IPOCKTUPOBAHUS,
npoBeaeHnsT (U3NYECKUX Hu3MepeHuH, 3(deKkTHBHOr0o M Oe30MacHOr0 HCIOJIB30BaHUS PA3TUYHBIX
TEXHUYECKUX YCTPOHCTB, COOMIOCHHUS TPABUII OXPaHbI TPyia MpH padboTe ¢ GPU3NIECKUMHU IpUOOpaMu 1

000pyI0BaHUEM.

HHaHpreMble pe3yJbTaTbl 0OCBOCHUA TUCHUIIJIMHBI:

Ilnannpyemble pe3yJbTAThl OCBOCHHUS M CHHIIIHHBI

Oomme

AucuuninHapHsie

OK-07. Cooeiicmeosamsb coxpanenuto oKpyxicarouieii cpeosl, pecypcocoepexrceHuto, NpUMEeHAMb 3HAHUA 00
U3MEHEHUU KIUMAMa, NPUHWURBL OePelciueozo npou3eo0cmaa, IQphekmusno oelicmeosams 6
Upe36LIYATUHBIX CUMYAUUAX

JIMYHOCTHBIE Pe3yJIbTATHI:
- c(OpPMHPOBAHHOCTHh JKOJIOTHUCCKOH KYJIBTYpHI,
MOHMMAaHUE BIHUSHUS COIMAIBbHO-DPKOHOMUYECKHUX
MPOLIECCOB Ha COCTOSTHUE MPUPOJTHON U COLUAIBLHOM
Cpelmsl, OCO3HaHHE  TII0O0ATBHOTO  XapakTepa
9KOJIOTHIECKUX MPOOJIeM;
- IUJIAHUPOBAHME M OCYIIECTBIECHUE MAEHCTBUI B
OKpY’Kalolllell cpelle Ha OCHOBE 3HAHUS IICJcH
YCTOHYMBOI'O pa3BUTHUSI YETIOBEUECTBA;
aKTUBHOE HENPUATUE JNEHUCTBUM, NPUHOCIIINX BPEX
OKpYKarolllel cpenie;
- yMEHHEe TIPOTHO3UPOBATh HEOIATONPHUSATHHIS
SKOJIOTMYECKUE IMOCIEICTBUSL MNPEANPUHUMAEMbIX
JIEHCTBHN, IPENOTBPAILATD UX;
- pacUIMpPEHUE ONBITA AEATEIBHOCTU HKOJIOTHYECKON
HaTPaBJIEHHOCTH Ha OCHOBE 3HAHMIA 10 (pH3HKe.

MeTtanpeaMeTHbIE Pe3yJIbTATHI:
- ONpemeNnsTb [edN JIeATEIBHOCTH,
napaMeTpbl ¥ KPUTEPUHU UX JTOCTHIKEHUS;
- BBISBIIATH 3aKOHOMEPHOCTH M NPOTHBOPEUHUS B
paccMaTpuBaeMbIX (PU3MUYECKUX SBICHUSIX;
- KOOPAWHUPOBATH U BHITIONHATH PabOTY B YCIIOBHUSX
peaIbHOTO, BHUPTYAJIBHOIO M KOMOWHHUPOBAHHOI'O
B3aMMOJEHCTBHS;
- pa3BHUBaTh KPEATUBHOE MBINUICHUE MPH PEIICHUU
KUZHEHHBIX MTPOOIIEM;
- BIAJIETh HAyYHOW TEPMHUHOJIOTUEH, KIIOUEBBIMU
MOHATUSMHU ¥ METOJIaMU (PU3UIECKON HAYKU;
- BJIaJIeTh HABBIKAMU Y4eOHO-HCCIIEIOBATEIHCKON U
MPOEKTHOW JICATCIbHOCTH B  00JacTH  (PHU3HMKH;
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY)
MOWCKY METOJIOB peIIeHUS 3aaad  (QU3NIECKOTo
COJICP)KAHUs, MPUMEHEHHUIO Pa3JIMYHbIX METOJI0B
ITO3HAHWS,
- BIAJCTh BHJAMHU JICATEIBHOCTH IO TOJYYCHHIO
HOBOT'O 3HAHMS, ero HHTEPIIPETAIUH,
MpeoOpa3oBaHUI0O W TPUMEHEHUIO B Pa3IUIHBIX

3a1aBaTh

y‘-Ie6HI>IX CUTyalluAX, B TOM 4YHUCIIC IPpHU CO3OaHUY

- c(OPMHPOBAHHOCTh NPEACTABICHUI O POJIM H MeECTe
(PM3YKH ¥ aCTPOHOMHHU B COBPEMEHHOW HAYIHOUN KapTHHE
MHpa, 0 CUCTEMOOOpa3yrolie poi (U3UKH B Pa3BUTUU
€CTeCTBCHHBIX  HAyK, TEXHHKM W  COBPEMEHHBIX
TEXHOJOTHHA, O BKIAJAE€ POCCHUCKHX U 3apyOeKHBIX
YYCHBIX-QU3UKOB B DPa3BUTHE HAyKH; ITOHUMAaHHUE
¢u3nuecKko  CymHOCTH  HAONIOAaeMbIX  SBJICHUH]
MHUKpPOMHpa, MaKpOMHpa ¥ Meramupa; MOHUMaHHE POJIH
ACTPOHOMHH B IPAKTUYECKOH JEATEIbHOCTH YeJOBEeKa M
JaIbHEHIIeM HayYHO-TEXHUYECKOM DPa3BUTHH, POJIH
¢u3uKu B GOPMHUPOBAHNH KPYTro30pa U GYHKIHOHATEHOH
IPAMOTHOCTHM 4YeJIOBeKa JUIS PEIICHUS MPaKTHYECKUX
3a/1a4;

- c(OpMUPOBAHHOCTh YMEHUHN Pacrio3HaBaTh (PU3NUCCKUE
sABIeHUST (TPOLECChl) W OOBACHATHP HMX HAa OCHOBE
U3YYCHHBIX 3aKOHOB: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEWHOE JIBUKEHUE, CBOOOJHOE TaJieHHEe Tel,
JBIDKEHUE IO OKPY)KHOCTH, WHEPIHs, B3aUMOJCHCTBHE
TeN, KoJjeOaTelbHOe JBW)KEHHE, DPE30HAHC, BOJIHOBOE

newkenue;  auddysus,  OpOyHOBCKOE  JBHXKCHHE,
CTPOEHUE XKUAKOCTEH U TBEPABIX Tell, K3MEHEHHE 00beMa
TEl TPH  HArpeBaHWu  (OXJIAKACHHWH),  TEIUIOBOE
paBHOBecHe, WCIapeHHe, KOHJCHCAIMs, IUIABICHHUE,

KpucCTajuin3anus, KHUICHHUC, BJIAKHOCTL BO34yXa, CBA3b
CpelHel KHHETHYECKOW SHEPrUH TEIIOBOTO JBHKCHHS
MOJICKYJ € aOCONIOTHOW TeMIepaTypol, MOBBIIICHHE
JTABJIEHUS Ta3a TPH €0 HarpeBaHWM B 3aKPHITOM COCYIIE,
CBA3b MEXKAy TMapaMeTpaMH COCTOSHHS Tra3a B
M30MpOoIeccax; DIEKTPU3aIs Tel, B3aUMOCHCTBHE
3apsiioB, ~ HAarpeBaHWE  MPOBOJHMKA  C  TOKOM,
BSaHMOHeﬁCTBHe Mar"HuToB, OJICKTPOMAarHruTHasj
WHIYKIMS, JCHCTBHE MACHUTHOTO TIOJS HA MPOBOJHUK C
TOKOM ¥ JBWXKYIIMHCS 3apsijl, 93JCKTPOMArHUTHBIC
KoJie0aHUsI M BOJIHBI, IPAMOJIMHEHHOE PacIpOCTPaHEHHE
CBETa, OTpakeHWe, MpeoMiIeHne, HHTephEpEHIws,
TUQPaKIUs W TONSIpU3AIUs CBETAa, TUCIEPCUS CBETa;
doTosnekTpuueckuii  3PQPEeKT, CBETOBOE  JaBJICHUE,
BO3HHKHOBCHHE JIMHEWYATOTrO CIEKTpa aToMa BOIOpO/a,
€CTECTBCHHAS M UCKYCCTBEHHAS PaIHOAKTUBHOCTD,
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y4eOHBIX POCKTOB B 00J1aCTH (PU3UKH;

- BBIBJIATH NPUYUHHO-CICICTBCHHBIE CBSI3U |
aKTyalM3upOBaTh 3a/1avy, BBIIBHIAaTh THIOTE3y ed
pelleHH s, HAXOUTh apTYMEHTHI JUTS OKAa3aTeIbCTBA
CBOMX YTBEpXKICHMH, 3aJaBaTb MapaMeTpbl H
KPUTEPUU PCIICHUS;

- aHATW3UPOBATh TOJYYCHHBIE B XOJEC pPEIICHHS
3aJjauyd  pe3ybTaThl, KPUTHYECKH OIICHWBATh WX
JOCTOBEPHOCTh, TMPOTHO3UPOBATH HM3MECHEHHE B
HOBBIX YCJIOBHSIX;

- CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a9H B
00pa3oBaTeNbHON NEATEIBHOCTH, B TOM YHCIE TPH
U3ydyeHHH  (U3WKHM, JaBaTh OIEHKY  HOBBIM
CUTYaIIUsM, OIICHUBATh IPUOOPETEHHBIH OIIBIT;

- yYMETh TIEPEHOCHTh 3HAaHUS 10 (QU3HKE B
NPaKTHYECKyl0 ~ 00JacTe  JKU3HEACATENHLHOCTH;
BBIJIBUTATh HOBBIC HJICH, TIpEjIaraTh OPUTHHAIBHEIC
ImoAXoAbl U pCUICHHA; CTaBUTh HpO6H€MLI n 3aJa4u,|
JIOITyCKAalOUINe albTePHATUBHBIC PEILICHHUS;

- BIAJCTh HABBIKAMH TMONYYCHUs HHDOpMAIH
(bU3NYECKOT0 COACPKAHHUS M3 WMCTOYHUKOB PA3HBIX|
THIIOB, CaMOCTOATCIBbHO OCYIICCTBIIATH ITOUCK,
aHallM3, CHUCTCMATH3AlMI0 W WHTEPIPETAIHIg
nHGOpMAIMN  pa3IUYHBIX  BUAOB U GopM
MMPEACTABJICHUS, OLICHUBATh OOCTOBCPHOCTH
UHQOPMAIIH;

- UCMOJIb30BaTh CpeAcTBa HMHGOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX ~ TEXHOJOTMHA B  pEIICHUH
KOIrHUTUBHBIX, KOMMYHHUKATHUBHBIX 44|
OpraHU3alMOHHBIX 33784 C  COOJIIOJICHUEM
TpeOOBaHUIl 3PrOHOMHKH, TEXHHUKH 0€30MacHOCTH,
TUTHEHBI,  pecypcocOepekeHusi, MPaBOBBIX U
JTUYECKUX  HOPM, HOPM WHPOPMAITUOHHOH
0€30I1aCHOCTH;

- CO3/IaBaTh TEKCTBl (PU3MYECKOTO COJNCPKAHHS B

pa3M4HBIX ¢popMarax ¢ Y4éTOM Ha3HAUCHHS
MHQOpPMAlMK M LEJNEBOH ayIUTOPHUH, BBIOHMpas]
ONTUMAJILHYIO bopmy HpeACTaBICHUs 7
BH3yaJIN3alllH.

- BIAQJCHUEC  OCHOBOIIOJIATAIOMIUMH  (PH3HYECKUMU]
MOHATUSAMUA W BEIUYHMHAMH,  XapaKTEPU3YIOIIMMU
¢bm3udeckue Mporecch (CBA3aHHBIMH C MEXaHHICCKUM

JBHXKXCHUCM, BSaHMOHCﬁCTBHCM TCJII, MCXaHHYCCKUMUY
KoJIcOaHMSAMU U BOJIHAMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMHA nmpoueccaMu;,

QJICKTPUYCCKUM W MAarHUTHBIM IIOJIAMH, JJICKTPUYCCKHUM
TOKOM, 3JICKTPOMAarHuTHbBIMHA KOJIEOAHUSIMU U BOJIHAMM ;)
OIITUYCCKMMU  ABJICHUAMH, KBAHTOBBIMU SBJICHUSIMH,

CTPOCHHEM aroma u aTOMHOTO siIpa,
PaIuOaKTUBHOCTHIO); BIIAJICHHE OCHOBOIOJIATAIOIIIMMH
ACTPOHOMUYECKUMU MMOHATHSMHU, IMO3BOJIAIOIIIUMY|

XapaKTepU30BaTh MPOIECCH], TIPOUCXOIAIINE Ha 3BE3/IaX,
B 3BE3HBIX CHCTEMaxX, B MEXKIaJlaKTHIEeCKOH cpee;
IBIDKEHHE HEOSCHBIX TeJ, OBOJIOLNMIO 3Be3l W
Bcenennoii;

- BIaJeHNe 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHUSIMHU
(3akon BcemupHoro Ttsarorenms, [, II u III 3akoHsl
HeloToHa, 3aKOH COXpaHEHUS MEXaHHYECKON SHepruu,
3aKOH COXPaHEHUS WMITYJIbCa, TMPUHIAI CYTEPIO3HIINY
CHWJI, TIPUHIIAIT PAaBHOTPABHOCTH WHEPIHAIBHBIX CUCTEM
OTCUeTa; MOJIEKYIIPHO-KUHETUYECKYIO TEOPHUIO CTPOCHUS]
BEIIEeCTBA, ra3oBple  3aKOHHI, MEpBBIA  3aKOH
TEPMOJMHAMUKY, 3aKOH COXPAHEHHS DJIEKTPUIECKOTO
3apsana, 3akoH Kymona, 3akon Oma nmisi ydacTKa IICTIH,
3akoH Oma [ TONHOM 3JeKTPUYECKOW IEenH, 3aKOH
Jxoyns - JleHua, 3aKOH AJIEKTPOMAarHUTHOW WMHIYKLUH,
3aKOH COXpaHEHWs DSHEPTHH, 3aKOH MPSIMOIWHEHHOTO
pacnpocTpaHeHHs CBETa, 3aKOH OTPaKEHHUs CBETA, 3aKOH
MIPENIOMIIEHHUS] CBETA; 3aKOH COXPAHEHHS JHEPTUH, 3aKOH
COXpaHeHUs MITyJTbCa, 3aKOH COXpaHEHUS]
ANIEKTPUYECKOTO 3apsijia, 3aKOH COXpPAaHEHHs MacCOBOTO
yycia, TNocTynarel bopa, 3akoH  paanoaKTHUBHOIO
pacmanma); yBEpEHHOE WCIIOJIb30BaHHUE 3aKOHOB U
3aKOHOMEPHOCTEW NpU aHaN3e (U3MUYECKUX SBICHHH H
MIPOLIECCOB;

- YMEHHE YYHUTHIBaTh TPaHUIBI PUMEHEHHS W3YYCHHBIX|
(uznIecKux MOJIENIeH: MaTepHatbHast TOYKa,
MHEpLMaIbHAs CHUCTEMa OTcUeTa, UeabHBIN ra3; MOJIENY
CTPOEHHS Ta30B, XUAKOCTEH M TBEPHBIX TEN, TOYCUHBIN
JNEKTPUYECKHU  3apsifi, sIepHas MOJIeNb  aToMa,
HYKJIOHHas MOJelb AaTOMHOTO fA1pa TpH pEeUIeHHH
(bu3MYeCKUX 3aja4;

- BJIAJICHUE OCHOBHBIMHU METOJaMHU HAyYHOTO MO3HAHMS,
HCIIOJIb3YEMBIMHU B (1)1/131/11(6: MIPpOBOJUTL IIPSAMBIC U
KOCBEHHBIC M3MEPEHUs] (U3UUECKUX BEIMYUH, BBHIOMpAs]
ONTUMANBHBI  CIOCOO0  M3MEpPEHHMsT M HCIOJIb3YS
W3BECTHBIE METOMBI OLIEHKH IOTPEIIHOCTEN HM3MEpPEHMH,
MPOBOJIUTH HCCJEIOBAaHUE 3aBUCHUMOCTEH (hHM3NYECKHX
BEJIMYMH C HCIOJB30BAaHUEM MPSAMBIX H3MEPEHUH,
OOBSICHATH  TOJYYEHHBIE  PE3YJIbTaThl,  HCIOJb3YS
(’pmnqecxne TCOPHH, 3aKOHbBI MW IIOHATHUA, W JCJIATh|
BBIBOJIBI, COONIOAATh MMpaBmia 0€30MacHOro Tpynda MpH

MMPpOBCACHUHN I/ICCHCZLOB&HI/Iﬁ B paMKax yqe6Horo
SKCIICPpUMCHTA n y‘l€6H0-I/ICCH€,Z[OBaT€HLCKOﬁ
JACATCIIBHOCTHU C HCITI0JIb30BAHHUEM I_[I/I(i)pOBI)IX
N3MCPUTCIIbHBIX yCTpOfICTB n J'Ia60paTOpHOI‘ O
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obopymoBaHus; CHOPMUPOBAHHOCTH TPEIACTABICHUN O
METOAaX  MONyYeHHs  Hay4HBIX  acTPOHOMHYECKHX
3HAHWM;

- c(OpPMHUPOBAaHHOCTh YMEHUS PELIATh pacyeTHbIC 3aJauy]
C SBHO 3aJaHHOW (U3UYECKOW MOJEINBIO, HCIIOIb3Ys]
¢u3nuecKkue 3aKOHbI U MPUHIMIIBI, HA OCHOBE aHAIN3a)
YCIIOBUSL 3a/ladll  BBIOMpaTh (DM3WUYECKYI0 MOJEIb,
BBIICJIATE  (PU3MYECKHE  BEJIWYMHBI W (OPMYIIBL,
HEOOXOIUMEBIE IJIsl €€ pelIeHHs, MPOBOJAUTH PAacyeThl U
OLICHUBATh  PEAIbHOCTh  IOJIYYEHHOI'O  3HAUYCHMUS
¢u3nuecKkol BENWYMHBL, pellaTh KauyeCTBEHHbIE 3a/ayH,
BBICTpPanBasi JIOTUYECKH HENPOTHBOPEUUBYIO LIEHOYKY|
pacCyXJIeHUi C ONOpOHM Ha H3YyYEHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE SBICHUS;

- c(hOpMHPOBaHHOCTb YMEHUS TPHUMEHSTH MOJY4YECHHBIC
3HaHWsT A7 OOBSICHEHHS  YCIOBHH  NPOTEKaHMS
¢u3nuecKux SBICHUH B HpUpone M Ui TPUHATHUS
[IPAaKTUYECKUX PEIICHUA B IIOBCEIHEBHOW >KHU3HU JJIf
obecrieyeHus:  0€30MacHOCTH  HpH  OOpalIeHUH ¢
OBITOBBIMU NIPUOOPaMHU M TEXHUYECKHMH YCTPOMCTBaMH,)
COXpAaHEHHs  3I0pOBbS M COOJIOAEHUS  HOPM
HKOJIOTHYECKOTO TOBEJICHUST B OKpY)Kalollel cpene;
MIOHUMaHHE HEOOXOIUMOCTH TNPUMEHEHHS IOCTHKEHHH
¢u3UKM W TEXHONOTMH Ui PalUOHAIBHOIO
MPUPOIOTIONB30BAHMS;

- cOpPMHUPOBAaHHOCTb COOCTBEHHOW TO3WUIMH  TI0
OTHONICHUIO K (hH3WUecKoi WHGPOPMAIUH, MOTydaeMOH
U3 pasHbIX HMCTOYHHKOB, YMEHHH  HCIIOJIb30BAaTH
IUQPPOBBIE TEXHOIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHMUSL,
MHTEPIPETAUN U NPEACTaBICHUs Y4eOHOM M Hay4HOA
MOIYJISIPHON nHpOpMaLuy; pasBuTHE yMEHUi
KPUTHYECKOTO aHaU3a MojlydaeMoil HH(popMaIum;

- OBJaJeHHEe YyMEHUsMH paboTaTe B TIpymie ¢
BBIIIOJIHEHUEM  Pa3JIMUHBIX  COLMAIBHBIX  POJIEH,
IUIaHUPOBATH paboty TPYIIIEL, panroHaIbHO
pacpeaciaiaTb JACATCIIBHOCTD B HECTaHAapPTHBIX|
CUTyalusX, aJEKBaTHO OLIEHMBATh BKJAJ KaXIOro U3
YYaCTHUKOB TPYINIBl B pEIIEHHE paccMaTpUBaeMOH
MPOGJIEMBI.

1.4. O6mas TpyA0eMKOCTh IMCHUIIJIHHBI.
Y4yeOnas Harpy3ka (Bcero) 108 yacos, B ToM umucie:
- o0s13aTenbHas ayauTopHas yueOHast Harpy3ka - 102 gaca;

- CaMOCTOATCIIbHAsA pa60Ta — 6 yacos.



2. CTPYKTYPA U COAEPKAHUE JUCHUITIMHBI

2.1. O0beM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

Bup y4yeOHbIX 3aHATHI

O0BEéM yacoB

cemecmp Hroro

1 2
YueOHas Harpy3ka (Bcero) 42 66 108
Oobs3aTesibHAsE AyIUTOPHAS HArpy3kKa (Bcero), B TOM 36 66 102
yucie:
- JICKLIUU 18 22 40
- IPAKTUYECKUE 3aHATHUSA 18 44 62
CamocrosiTe/ibHasi paboTa 6 - 6
NupuBuayanbHblii IPOEKT - - -
KoncyabTanuu - - -
®opma NMPOMeKYTOUHOI aTTeCTAllMU MO AUCHMUILINHE -
-nuddepeHIIMPOBaHHBIN 3a4€T + +




2.2. TemaTtudeckuii njiaH u cogepxkanue qucuumanabl CO0.01.06 «Duzukay

HauMmenoBanue
pa3aesioB U TeM

Copep:xanue y4e0HOro MaTepuaJia, JJabopaTopHble M MPAKTHYECKHUE 3aHATHS, CAMOCTOSITeJILHASA
pabdoTa odyuyarommxcs

O0beMm
4acoB

dopmupyemblie
KOMIIeTeHIIH U

1 cemecTp

Pasznen 1. BBenenne

Tema 1.1.
BBenenue.
duzuka U MeTOAbI
HAYYHOI'0 MO3HAHUS

Conep:kaHue y4eOHOT0 MaTepuaJia

dusmka - pyHIaMeHTalIbHAs HayKa o mpupoje. EcrecTBeHHO-HAyUHBI METOJ MO3HAHHUS, €ro|
BO3MO>KHOCTM M TPaHMIBl IPUMEHHMOCTH. OKCIEPHUMEHT U TEOpHUSA B IPOLECCE MO3HAHMS
npupoipl. MonenrpoBaHue GU3NYECKUX SIBJICHUN U MpolieccoB. Posib 3kciepuMeHTa U TeOpuHy|
B Ipolecce No3HaHus npupoisl. Pusnueckas BeauuuHa. PU3NYECKUE 3aKOHBI. [paHHLb]
NPUMEHUMOCTH  (U3NYECKUX 3aKkoHOB M Teopwil. [IpuHnmn coorBercTBus. IloHsATHE O
(busnueckoil kaptuHe Mupa. IlorpemHocTu u3MepeHuil (U3NUECKUX BEIUYUH.

OK-07

Pa3zgea 2. Mexanuka

Tema 2.1.
OCHOBBI KHHEMATHKH

Conep:xanue yueOHOro MaTepHaJia

MexaHuueckoe IBMKEHME M €ro BuIbl. MarepuanbHas TO4Ka. CKalspHbIE M BEKTOPHBIE
(du3nyeckrue BeJWYMHbI. OTHOCUTEIBHOCTh MEXaHMUYECKOro JBmkeHus. Cucrema orcyera.
IIpunuun orHocurenbHocTH l'amunes. Tpaekropus. Ilyrs. Ilepememenue. PaBHOMepHOE
npsiMoJuHeHoe aBMkeHue. CKopocTh. YpaBHEHUE JABM)KEHHA. MrHOBEHHas U CpenHss
CKOpocTH. Y ckopeHue. [IpsMonrHeHoe IBUKEHUE C ITOCTOSIHHBIM YCKOpEeHUEM. [IBrkeHune ¢
MOCTOSSHHBIM ~YCKOPEHHEM CBOOOJHOro TMajJieHus. PaBHOMepHOE JBM)KEHHME TOUYKHU IIO|
OKpPY>KHOCTH, YIJIoBasi CKOpocTh. LleHTpocTpemurenbHoe yckopenue. Knnemarnka abcoiaoTHO
TBEPAOTO TEA.

IIpakTH4eckoe 3aHsATHE:

Perrenne 3a1a4 Ha paBHOMEPHOE U PAaBHOYCKOPEHHOE JABUKEHUE, IBUKCHHUE 110 OKPYKHOCTH.
VccnenoBanne rpa@uKoOB 3aBHUCHUMOCTH KOOPJAHWHAT, CKOPOCTH, YCKOPEHHUs, NyTH U
[epeMEIICHUS MAaTEPUAIBHOW TOYKU OT BPEMEHH.

OK-07

Tema 2.2.
OCHOBBI TUHAMUKH

CopaepxaHue y4eOHOIro MaTepuasa

OcHoBHas 3agavya nuHaMuku. Cuna. Macca. 3akoHbl MexaHuku HproToHa. Cuiibl B mpHUpoO/IE.
Cuna TSDKECTH M CHUJIa BCEMHPHOTO TSTOTEHMs. 3aKOH BCeMUpHOro TsAroreHus. llepas
KOCMHYECKast CKOpOCTh. JIBmkeHne mnaHeT W Manblx Ten CoilHeyHOM cucTtemsl. Bec.
HeBecomoctb. Cuitbl ynipyroctu. Cuisl TpEHUS.

IIpakTH4eckoe 3aHATHE.
Perrenue 3aa4 Ha IPUMEHEHNE 3aKOHOB JTUHAMUKHU JJIs1 OOBSICHEHUS IBU)KEHUS pa3IMYHBIX

TCII.
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Tema 2.3.
3aKOHBI COXpaHEHHS B
MeXaHMKe

Conep:xaHnue yueOHOro MaTepuaJia

Mmnynsc Tena. Mmmynsc cunibl. 3aKOH COXPAaHEHHs HUMIIYJIbCa. PeakTMBHOE IBUXKCHHE.
Mexanuueckasi padbora u MoIIHOCTh. Kunernueckas sneprus. I[loTeHnnanbHas sHeprus. 3akoH|
COXpaHEHMsI MEXaHHUeCKOW 3Hepruu. PaboTa cuibl TskecTu u cuiibl ynpyroctu. Ilpumenenne)
BaKOHOB COXpaHeHHus. VICnojp30BaHHWE 3aKOHOB MEXAHMKH JUIS OOBSICHEHUS JIBUKCHUS
HEOECHBIX T M U1 Pa3BUTUS KOCMHMUYECKUX MCCIEIOBAHUMN, I'PaHUILBI MTPUMEHUMOCTH
KJIACCUYECKON MEXaHUKHU.

IIpakTu4yeckoe 3aHATHE.
Perrenue 3a1a4 Ha 3aKOHBI COXPAHEHUS MUMITyJIbca U MeXaHHUecKoi sHepruu. CBs3b paboThl
HEMOTEHLIUATbHBIX CUJI C U3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell.

OK-07

Paznen 3. MoJiekyasipHasi pu3uka U TEepMOAMHAMHUKA

Tema 3.1.
OCHOBBI MOJIEKYJISIPHO
- KHHeTHYeCKOM
TeopuH

Conep:xanue yueOHOro MaTepuaJia

OCHOBHBIE ITOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON Teopuu. Pa3Mepsl 1 mMacca MOJEKyN U
aToMoOB. bpoyHoBckoe naBuxkeHue. CTpoeHHe Tra3000pa3HbIX, XKMIKAX U TBEPIBIX TeIl.
W neanbublii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON TEOpUn
rasoB. Temmeparypa U ee u3MepeHHe. AOCOMIOTHBIH  HyJlb  TeMIEpaTyphbl.
TepMoanHaMuueckas mikana Ttemneparypbl. Temmeparypa 3Be3n. CKOpPOCTH JIBHIKEHUS
MOJIEKYJI U UX HM3MEpPEHHE. YPaBHEHHME COCTOSHHUS HIEAIbHOrO rasa. Msompomecchl u ux
rpaduku. ['a30BbIe 3aKOHBI.

HpaKaneCKoe 3aHsiTHe. PenieHue 3ala4 ¢ IPUMCHCHUCM OCHOBHOI'O YpaBHCHUA MKT, Ha
YPaBHCHHUA COCTOSAHHA UACAIIBHOIO rasa, U30IponeCChbl, BEIYUCICHUC cpenHeﬁ KUHETHICCKOM
PHCPIUH ABUKCHUSA MOJICKYJI.

OK-07

Tema 3.2.
OcHoBBI
TePMOAMHAMMKH

Conep:xxanue yueOHOIro MaTepuaJia

Buytpennsist sneprus. Pabora u temnonepenada. KonuuecTBo TenaoTel. YpaBHEHHE TEIJIOBOIO
Oananca. IlepBoe Hawamo TepmoauHamMuKku. AnuabaTHbli mporecc. Bropoe Haudaio
repmomHamMuku. Tersoble apuratenu. KI1JI teroBoro nsurarens. OxpaHa npupoabl.

IIpakTH4eckoe 3aHATHE.

Pemenne 3amad ¢ KCHOJNB30BAaHMEM IMEPBOrO 3aKOHA TEpMOAMHAMUKH, Hukia KapHo.
[MpeoOpazoBaHMe SHEPruM B TEIUIOBBIX MallWHax. AHanu3 (a3oBBIX JUarpaMMm H
TCPMOAUHaAMHUYCCKUX CBOP'ICTB, BIIMAIOOIUX Ha COCTOAHHME IIPOAYKTOB IIpH Ppas3sINnYHBIX
TeMIiepaTypax u AaBieHusX. M3ydeHue crennpuaeckoi TemI0eMKOCTH, TEIJIONMPOBOAHOCTH 1
TETIOTBOPHOM CIIOCOOHOCTH Pa3lMYHBIX IMPOAYKTOB, BKIIOYAs BIMSHUE ITUX CBOWCTB HA|
MeTo/bl  00paboTku. TepMoaMHAMHUECKHE CBOMCTBA pPEAreHTOB U MPOJIYKTOB PEAKIIUU.
I[I/IaI‘paMMI:I COCTOSAHUA BCHICCTB W HX HUCIOJB30BAHUC B TIPOLECCAX, TAKHUX KaK

KpHUCTaJIJIN3alys U SKCTPAKIIK.
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Tema 3.3.
Arperarubie
COCTOSIHMSA BeLecTBa U
(daszoBbie
nepexoasl

Conep:xaHue yueOHOIr0o MaTepuasia

Ncnapenue n konjaeHcanus. HacwleHHsl nmap u ero cBoiictBa. OTHOCUTENIbHAS BJIAXKHOCTH|
Bo3ayxa. llpubopwel s oOmpeneneHHus BIAKHOCTH Bo3Ayxa. KumneHuwe. 3aBHCHMOCTH
TeMrepaTypbl KHIEHUS OT JaBJICHHUA. XapaKTEPUCTHUKA JKHUJIKOTO COCTOSIHUS BEILECTBA.
bmvoxauii nopsaok. IloBepxHocTHOe HaTskeHue. CmaunmBanue. KanwuisipHbele sBIEHUS.
IXapakTepucTHKa TBEPAOTO COCTOSIHUS BelecTBa. Kpucrammieckue u aMop@HbIe Tea.

HpaKaneCRoe 3aHATHE.
Pemrenne 3a/lad Ha YpaBHCHUC TCIIJIOBOI'O OanaHca IIpu mnepexoac BEIICCTBA U3 OJHOI'O

ArperaTHoro COCTOAHUA B APYIroc.

OK-07

CAMOCTOSATEJIBHASI PABOTA OBYYAIOLIIUXCSHA 6
[ToaroToBKa K CEMUHAPCKUM 3aHATUSAM C UCHOJIb30BAHUEM METOJMUYECKUX peKOoMeHaaluil npenogasaress. Pabora Haf
NOKJIaJIOM (COCTaBJIEHUE IUIaHa paboThl, 10AOOp MarepHuajia B COOTBETCTBHM C IUIAHOM, U3yYEHUE M CUCTEMAaTHU3allUs
coOpaHHOr0 Marepuaia, opopmieHre paboThl, BBICTYIUIEHUE 110 TEME JIOKIAJa).
Bcero 1 cemectp, 42
2 cemecTp
Pa3znea 4. JjekTpoguHaMuUKa
Tema 4.1. Copepxxanue y4eOHOIro MaTepuasa OK-07
DJIeKTpUYecKoe moje (DJIEKTPUUECKUE 3apsAibl. DJIEMEHTAPHBIA AIEKTPUUYECKUM 3apsj. 3aKOH COXpaHEHUs 3apsja.
3akoH Kynona. Onextpuueckoe nose. HanpspkeHHOCTh anekTpudeckoro mnoss. [IpuHinun
cynepno3uiuu nojen. [[poBOJHUKN B AJIEKTPUUECKOM TOJ€. JIUANEKTPUKU B IIIEKTPUUECKOM|
roJie. [Tonspuzanus JNBJIEKTPUKOB. [Torenunan. Pa3znocth MTOTEHIIUAJIOB.
OKBUIIOTEHLUAIbHBIE NOBEPXHOCTU. CBA3b MEXIy HANPSIKEHHOCTBIO U Pa3HOCTHIO
MOTEHLIMAJIOB  DJEKTPUYECKOro  MOoisl.  DJeKTpoeMKocTb.  KoHzeHcaTopwl.  DHeprusy
BapshKEHHOr0 KoHAeHcaTopa. [IpuMeHeHre KOHIeHCaTOpoB.
Tema 4.2. Copnepxxanue y4eOHOIro MaTepuasa OK-07
3aKOHBI MOCTOSIHHOTO Y CIIOBUS, HEOOXOIMMBIE JIJI1 BOZHUKHOBEHHUS U TOJAJIEPKaHUs dJIeKTpuueckoro toka. Cuial
TOKa TOKa. OJIEKTPUYECKOE coNpoTuBieHHE. 3akoH Oma i ywactka uenu. [lapamnensHoe u
MoCJeI0BAaTEIbHOE COEJMHEHHE IPOBOAHMKOB. PaboTa M MOIIHOCTH MOCTOSHHOTO TOKA.
TemoBoe neiictBue Toka 3akoH J[xoyns-JleHma. DnexkTpoABHKylias Cujla HCTOYHHKA TOKa.
3axoH OMa 11 ITOJTHOHU IENH.
IIpakTH4eckoe 3aHATHE.
IlocTpoenne anekTpocxeM. Pemenue 3amay.
Tema 4.3. Copnepxxanue yueOHOro MaTepuasa OK-07

DJIeKTPUYECKHUIl TOK B
Pa3JIHYHBIX cpeiax

DJIEKTPUUYECKUH TOK B METajUlaX, B AJIEKTPOJUTAxX, ra3ax, B BaKyyMe. OJEKTPOJIU3. 3aKOH|
piekrpoausza Papaned. Bunabl razoBbix paspsaoB. TepmoossiekTpoHHas smuccus. [lmasma.




DJIEKTPUYECKUN TOK B IMONYNpoBOoAHMKaX. COOCTBEHHAss M MpPUMECHash MPOBOJIUMOCTH. P-n
nepexo. [lonynpoBoaHukoBbie mpubopsl. [IprMenenne nonynpoBoIHUKOB.

Tema 4.4.
MarauTtHoe moJie

Conep:kaHue y4eOHOIr0 MaTepuaJa:

BexTop MHIyKIIMM MarHUTHOTO mojisi. B3aumoneiicteue TokoB. Cuna Amnepa. [Ipumenenue
cuiibl Amriepa. MarHuTHbINA 1TOTOK. JleficTBME MarHUTHOIO OIS Ha ABMOKYLIUACS 3apsi. Cuia)
Ulopenna. Ilpumenenue cunbl Jlopenna. MarnuTHble cBoicTtBa BemiectBa. CosiHeuHas
AKTHBHOCTH M €€ BIMSIHUE HAa 3eMiIt0. MarHuTHbIC OypH.

HpaKaneCRoe 3aHATHE.
IPerreHue 3a1a4 o TeMe MarHUTHOE II0JIE.

OK-07

Tema 4.5.
DJIeKTPOMarHUTHas1
HHIYKIUS

Conep:kanue yue0HOro Mmarepuasa:

SIBlI€eHHE AIIEKTPOMArHUTHOW HWHAYKUMU. 3aKOH 3JIEKTPOMAarHuTHOW MHAYKuMU. IlpaBuio
Ulenia. BuxpeBoe snextpuueckoe nosie. DJIC MHAYKIMM B ABMXKYIIMXCS MPOBOJHUKAX.
SIBneHne  caMOMHAYKUMU.  VIHAYKTUBHOCTb.  DHEprusi  MarHUTHOIO  MOJS  TOKa.
DIIEKTPOMArHUTHOE TOJIE.

OK-07

Pazgea 5. Kosie0anus v BOJIHBI.

Tema 5.1.
Mexannueckue
KO0JIe0aHUA M BOJHBI

Conep:xanue yueOHOIro MaTepuaJia

["apmonnueckue konedanus. CBoOOIHBIE MexaHWYeckue koiebanus. IIpeBpaienue sHepruu
npu  KojebaTenbHOM JABMKEHHHU. Marematndeckuil MasTHUK. [Ipy>KUHHBIM MasTHUK.
BoinykaeHHbIe MexaHudeckue KkosiebOanus. Pesonanc. [lomepeuHble W MPOJONIBHBIE BOJHBIL.
XapaKkTepuCTUKHU BOJIHBI. 3BYKOBBIE€ BOJHBI. YJIbTPa3BYK U €r0 IPUMEHEHHE.

OK-07

Tema 5.2.
DJIeKTPOMArHUTHbIE
K0J1e0aHUA U BOJHBI®

Conep:xanue yueOHOro MaTepHaJia

CBOOOAHbBIE 3JIEKTpOMarHuTHele KoneOanus. [IpeBpaiieHue sHepruM B KoseOaTeabHOM|
KoHType. Ileproa cBoOoaHBIX 3nekTpuueckux kojedanuil. ®opmyna Tomcona. 3aTyxatouiue
PIEKTpPOMAarHuTHele KojiebaHus. BwiHyXIeHHBbIe 3JekTpuueckue KkojeOanus. [lepemeHHBbIH]
ToK. Pe3oHaHc B anexkTpuyeckoil nenu. ['eHeparop mepeMeHHOro Toka. TpaHchopmaTopsl.
[TonyueHnue, mepefadya W pacrpeiesieHue DJIEKTPOIHEPTUU.  DJIEKTPOMArHUTHHIE BOJIHBIL.
CBolicTBa DJIGKTPOMArHUTHBIX BOJH. OTKpBITEIA KosieOaTesnbHbIl  KOHTYp. Ombitel [
['epia. M3zo6perenne pamuo A.C. Ilomoeim. Ilonstue o paawocBszu. [lpunnmm
panuocsssu. [IpuMeHeHne aI1eKTpOMarHuTHBIX BOJI.

OK-07

IIpakTH4eckoe 3aHATHE.
OJIEKTPOMarHuTHbIE IOJISI B TexXHoJIorMM  crepwim3annd. CeHCopsl Ha  OCHOBE
DIIEKTPOJMHAMUKN B KOHTPOJIE KadyecTBa IMPOAYKTOB. TEXHOJOrMM HHU3KOTEMIIEpAaTypHOMU

M1a3Mbl JU1sl 00pabOTKHU MUIEBBIX MPOAYKTOB. V3ydeHue 3JeKTpUUECKUX CBOMCTB pa3INYHbIX

10
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MULIEBBIX IPOAYKTOB U UX BIUSHUE HA TEKCTYPY U BKYC. BIusHHE 3JIEKTPOMarHUTHBIX MTOJIEH
Ha (PU3MKO-XMMHUYECKHE CBOMCTBA BOJbI, HCIOJb3yeMOH B TEXHOJOTUAX IepepaboTKH
[IPOJTYKTOB ITUTAHUS.

Pazgen 6. OnTuka

Tema 6.1.
IIpupona cBera™

Conep:kaHue y4eOHOT0 MaTepuaJia:

Toueunbli uCTOYHUK cBeTa. CKOpPOCTh pPACHPOCTPAHEHHS CBETA. 3aKOHBI OTPAXKECHUS W
npenomiieHua cBeta. [lpunnun [roiirenca. CosnHeyHble W JIyHHbIE 3aTMeHMs. [lomHoe]
orpakenue. Jlunsel. [locTtpoeHue wu3o0pakeHuss B JmH3ax. DopMyna TOHKOW JIMH3HL
'YBenuuenue JMH3bL. ['71a3 Kak ontuyeckas cucrema. Onrudeckue npuOopsl. TenecKorbl.

IIpakTHYeckoe 3aHATHE.

[Toctpoenue n300pakeHUH B COOMpArOIMX M pacceMBalOUIMX JIMH3aX. PemieHue 3ajgau Ha
onpeneacHue (POKYCHOr0 PacCTOSHMS, ONTHYCCKOM CHIIBI JIMH3BI M BBIYMCIICHHE TUMPaKIIHH.
CriekTpOoCKONHUs B aHAJIM3€ KadecTBa MPOAYKTOB NMUTaHUA. M3ydeHne (hOTOHHBIX TEXHOJIOTHM
VIJIA BBISABJICHU A MI/IKpO6I/IOJIOFI/I‘-IeCKI/IX W3MCHCHHI B IOpOAYKTax. doTOXMMHUECKHE PCaKIuu B
[IPOLIECCE XPAHEHUs NMPOLYKTOB. ONTHYECKHE TEXHUKU B aHAIU3€ TEKCTYpPhl U KOHCUCTEHLIUU

POJYKTOB.

10
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Tema 6.2.
BoJsHOBLI€E cBOHICTBA
cBeTa

Conep:xanue yueOHOro MaTepHaJia

MuTepdepentus cBera. KorepeHTHOCTH cBETOBBIX Jiyuel. IHTepdepeHIus B TOHKUX MJIEHKaX.
Konbia Hetotona. Mcnonbs3oBanue nnTepdepeHinu B Hayke U TexHuke. Judpaxmus cpera.
Jlnppaknus Ha menu B mapauienabHbIX Jiydax. [ludpaxuumonnas pemerka. Ilomspusanusy
rorepeyHbix BoiH. Ilomspuzanus ceera. Iomspounasl. Jucnepcus cBera. Buabl n3nydeHui.
Bunet cnextpoB. Cnektpel ucmyckanus. Cnektpbl nornomeHus. CHeKTpaiabHbId aHaIu3.
CriekTpaipHble Kjacchl 3Be3[. YibTpaduosieToBoe uziaydyeHue. MHppakpacHoe u3mydeHue.
IPentrenoBckue ayun. X mpupoa u corictsa. [11kana 3J1eKTpOMarHuTHBIX U3JTYYCHUMN.

OK-07

Tema 6.4.
CrneuunajbHasi TeOpHus
OTHOCUTEJIBHOCTH

Conep:xanue yueOHOro MaTepHaJia

JIBUKEHHE CO CKOPOCTBIO cBeTa. [locTynaTel T€OpHH OTHOCUTEIHHOCTH U CIEJCTBUS U3 HHX.
MHBapuaHTHOCTH MOJTYJISl CKOPOCTH CBETa B BaKyyMe. DHeprusi mokos. CBS3b MacChl U SHEPTUH]
CBOOOIHOM YaCTHUIIBL. DIIEMEHTHI PEISTUBUCTCKON JUHAMHKH.

OK-07

Pa3nea 7. KantoBas puszuka

Tema 7.1.
KBanroBasi onTuka

Conep:kaHue yueOHOro MaTepuaa

KsanTtoBas rumnote3a [lnanka. TeruioBoe uzmydeHue. KopnycKyiasspHO-BOJIHOBOHM IyanusM.
Dotonsl. ['unoresa ne bpoiinsg 0 BOJTHOBBIX CBOMCTBaxX 4acThll. J[aBieHHe cBeTa. XMMHYECKOE
neiicrBue cBeta. Ombitel [L.H. JleGenesa m H.U. BaBunoBa. ®otoaddexr. YpaBHeHue

OitamreiHa 11 hotodddekra. [Ipumenenue horodrddekra.

OK-07




IIpakTH4eckoe 3aHATHE.

Perienue 3a1a4 ¢ NpUMEHEHUEM ypaBHEHUs OWHIITEIHA, 3aKOHOB (oTodddexra 1 GpopMyIisl
[Tnanka amst SHEprUH CBSA3M (OTOHA C ero yacToToi. KBaHTOBast CIEKTPOCKOIUS IS aHATU33)
MUILEBBIX NPOIyKTOB. KBaHTOBas (pOTOHMKA AJIS yIydLIEHUs YIIaKOBKU NPOAYKTOB. CeHcopbl
Ha OCHOBE KBAHTOBBIX TEXHOJOTMH JUIsi MOHMTOPHUHIA COCTOSIHUS M KadecTBa IMILEBBIX

POJYKTOB.
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M3ydenune kapThl 3B€31HOTO Heoa.

Tema 7.2. Copaepxxanue y4eOHOI0o MaTepuasa 2 OK-07
®du3uka atoma u  [PazBuTHe B3IVIAZ0B Ha CTPOEHME BellecTBA. MOJAEIM CTPOEHUS aTOMHOIO sjpa. SaepHas
aToMHoOro sizpa  Mojens aroma. Oneitel J. Pesepdoprna. Mozgens aroma Bogopona no H. bopy. Kantobie
noctynarsl  bopa. Jlazepsl. PaamoakTMBHOCTb. 3akOH  paJiMOAKTHBHOTO  pacnaja.
PanuoaxkTuBHbIe npeBpaiieHus. CrocoObl HAONIOIEHUS U PErUCTPalii 3apsKEHHBIX YaCTHULL.
Crtpoenue atomHoro siapa. Jlepekr macchbl, SHEprus CBS3U U YCTOMUMBOCTb aTOMHBIX sJIED.
SnepHble peakuuu. SnepHas »HeEpreTuka. ODHEPreTUYECKUH BBIXOJ SIEPHBIX PpEaKLUH.
VckyccTBeHHass paguoakTUBHOCTh. JleneHue Tspkenbix saep. llemHas spepHas peakuus.
Yrpasnsemas nenHas peakuus. SnepHeiii peaktop. TepMosaepHbIl CUHTE3. DHEprus 3Be3[.
[TonydyeHue paJMOAKTUBHBIX M30TONOB M HUX IpUMeHeHHe. buonoruueckoe JeicTBue
[palMOaKTUBHBIX M3JIyY€HUN. DJIeMEHTapHbIEC YaCTULIBI.
Pasnen 8. Crpoenne Beesnennoii
Tema 8.1. Copepxxanue y4eOHOro MaTepuasa 1 OK-07
Ctpoenne CosHeuHo¥i (CoHeYHas cucTema: IJIaHeThl U Malible Tena, cuctema 3emissi—IJlyHa.
CHCTEMBI
Tema 8.2. Conep:kaHue y4eOHOT0 MaTepuaJia 1 OK-07
Opoonusi Beenennoi/Ctpoenue u 3Bomorust Conmuna u 38€31. Kiaccudukanust 3B€31. 3BE3NBI U UCTOYHUKH HMX
pHepruu. ['anaktrka. CoBpeMeHHbIE IPEICTaBICHNSI O CTPOCHUH U 3BOJIIOLNU BeeneHHOo.
IIpakTH4eckoe 3aHATHE. 2

Bcero 2 cemecTp

66

Bcero yacos

108

* [IpogheccuonanbHo-opuenmupo8anHHoe cooepiucanue OmpaiceHo 8 CMpyKkmype u memamuxe npaKmuyecKux 3aHsamuti




3.YCJIOBUSA PEAJIM3AIIMA PABOYEN TPOT' PAMMBI JIUCIATLIIMHBI

Peanusanus mporpaMMbl AUCHUILIMHBI TPEOYET HAMUYHS YIeOHOTO KabuHeTa (QU3HKH.

O6opynoBanne y4eOHOro KaOWHETa: HATJSIIHBIE TOCOOMS (KOMIUIEKTHI y4eOHBIX TaOIuII,
IUIAKaTOB); HMH()OPMAMOHHO-KOMMYHHKAIIMOHHBIE — CPEJICTBA, JIAOOPATOPHBIA  KOMILIEKT 10
MeXaHUKe, ONTHUKE, MOJIEKYIIPHON (PU3MKE U TEPMOJAUHAMUKH.

TexHuveckue cpeacTBa OOyUCHHS: MYJIbTUMEAMUHBINA KOMILICKC.

3.1. YyeO0HO-MeTOANYECKOe o0ecledeHue

CBCI[CHI/IH 00 QJICKTPOHHBIX MOJHOTCKCTOBLIX peCypcCax, AJOCTYyIl K KOTOPBIM obecrieunBaeTcss Ha
OCHOBAHUHU MPAMBIX TOTOBOPOB

Ilepedens MOKYMEHTOB, MOATBEPXKIAIOMINX HAJTUYME/TIPABO HCTONB30BAHUA IU(PPOBHIX (DIEKTPOHHBIX)
oubnuotek, ObC.

1.

Kontpakr Ne 146/Y ot 29.01.2024 (OBC «ZNANIUM.COM»)

29.01.2024 — 28.01.2025

JInuensnonuslil koHTPakT Ne 10469/23PROF/362/ Y

|(Qnexrpounslii pecypc CITO «PROFob6pa3zoBanuey)

01.12.2023 - 30.11.2024

JInuensnonusii KoHTPakT Ne 226/1Y ot 25.07.2023 (OBC

"(FOpaiit — CIIO)

05.08.2023 — 04.08.2024

2024-
2025

~

Konrpaxt Ne AT/11-014029/12/0014/415/AT ot 29.12.2023 Ha

.|mocTaBKy TOBapoOB (IIEPUOANUECKUX N3IAHNN)

01.01.2024 — 31.03.2024

Jorosop Nel01/HDB/2097 ot 28.03.2017 (HaumonanpHas

"lanexTponHas oubanoreka (HOB))

28.03.2017 — 28.03.2022
(mpomowrrarust mo 28.03.2027)

Konrpaxr Ne 34/T or 11.03.2024 na npuodpereHue

IEPUOJINYECKUX U3JaHUN

01.04.2024 — 31.12.2024

AXT BBOJIa B DKCcIIyaTanuio DiekTpoHHon oubianoreku BIAY Ne

133 01 19.01.2016

Bbeccpouno

ObecneyeHHOCTh YUYEOHOM TUTEPaTypOl MpU peanu3ainuu padoueit mporpaMmsl
3.1.1. OCHOBHBIE HCTOYHUKH:
1. Msaxumes, I'.5. ®uzuka: 10 xmacc: 0a30BbId U yriayOnéHHbIN ypoBHU: yueOHuk / I'.S1.
MskumeB, b.b. byxosue, H.H. Corckuii; mox pemakuueir H. A. IlapdentreBoit. - 1l-e uzn. -
Mocksa: IIpocBemenune, 2024. - 432 c. - ISBN 978-5-09-112178-0. - Tekcrt: 31eKTpOHHBIA //
DIeKTpOHHBIN pecypc 1udpoBoit oopazosatenbHoOM cpeapl CIIO PROFo6pa3oBanue: [caiT]. - URL:
https://profspo.ru/books/132340

2. Msxumes, 5. ®usuka: 11 kmacc: 60a30BbIi U yriayOn€HHBIN ypoBHH: yueOHuk / [.51.
Mskuwes, b.b. bByxosues, B.M. Yapyrun; non pemakmueit H. A. IlapdentbeBoit. - 12-e uzn. -
Mocksa: IIpocsemienue, 2024. - 441 c. - ISBN 978-5-09-112179-7. - Tekct: 2JIEKTPOHHBIN //
DNeKTpOHHBIN pecypc 1udpoBoit oopazosatenbHOM cpeasl CIIO PROFo6pazoBanue: [cait]. - URL:
https://profspo.ru/books/132346

3.1.2. JIomoTHUTENBHBIC UCTOYHHUKH:

1. T'opnay, B. B. ®usuka: yuebHoe mocodue /i cpeHero npodeccuoHaIbHOr0 00pa3oBaHus
/ B. B. T'opnau. — 2-e u3n., ucnp. u gon. — Mocksa: M3natensctBo FOpaiit, 2022. — 215 ¢. — -
[BU] — Pesxum moctyma: https://urait.ru/bcode/494218>.

2. BacumpeB, A. A. ®usuka: ydeOHOe mMocoOHMe A CpeaHero MpodecCHOHATLHOTO
obpazoBanwmsi / A. A. Bacwiees, B. E. ®enopos, JI. . XpamoB. — 2-e u3j., ucmp. u jgom. — Mocksa:
WznarensctBo FOpaiit, 2018. — 211 c. - [OU] — Pexxum nocryna: https://urait.ru/bcode/410102>.

3. Pommono, B. H. ®duzuka I8 KOJUIEMKEH: ydeOHoe TMoco0ue i CPEeIHero
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https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-34-%D0%94%D0%A2-%D0%BE%D1%82-11.03.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-34-%D0%94%D0%A2-%D0%BE%D1%82-11.03.2024.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://profspo.ru/books/132340
https://profspo.ru/books/132346
https://urait.ru/bcode/494218
https://urait.ru/bcode/410102

npodeccuonanpHoro odpazoanus / B. H. PoguonoB. — Mocksa: M3narensctBo KOpaiit, 2022, —
202 c. - [DU] — Pexxum poctyma: https://urait.ru/bcode/494934>.

4, Tpynos, I'. M. Ob6mas ¢usuka. JlomoaHUTEIbHBIC MaTepUabl JIJII CAMOCTOSITEIHBHOM
paboTsl: yae6HOe mocobue ams cno / TpyHos I'. M. — Canxkr-IletepOypr : Jlans, 2020 .— 72 ¢. —
- [BU] — Pexxum pocryma: https://e.lanbook.com/book/146680>.

5. lopnay, B.B. ®usuka. 3agauu, TecTel. MeToab! penieHus: yaebHoe nocoodue s cro / B.
B. Topmau— MockBa : IOpair, 2022 .— 301 c. - [OU] - Pexum pgocrymna:
https://urait.ru/bcode/494416>.

3.1.3. Meroanueckue U3aHus

1. ®usnka [DJIEKTPOHHBIN pecypc|: METOIMYECKHUE YKAa3aHHsS MO OCBOCHHUIO JUCIUILIMHBI U
CaMOCTOSITENIbHONW paboTe A 0OydYaromuXcsl MO CIEHUATBHOCTSAM CPEIHEro Mpo(ecCHOHATBHOTO
obpazoBanust / coct. E. C. Ilerpeikuna. - BopoHexx: BopoHEXCKHH TOCYIapCTBEHHBIH arpapHbIi
yHuBepcureT, 2023. - Pexxum nocryna: <URL: http://catalog.vsau.ru/elib/metod/m8154.pdf>.

3.1.4. Ilepuoanueckue U3JaHMUS

1. BectHuk BopoHexcKOro rocy1apcTBEHHOTO arpapHOro YHUBEPCUTETA: TEOPETUUYECKUI U
Hay4YHO-TIpaKTHYeCKUi sxypHan / BopoHex. roc. arpap. yH-T - Boponex: B[AY, 1998-

2. Bectanuk MockoBckoro YHuuBepcutera. Cepus 3. ®usuka. Acrponomust/ MIY um.
M.B.JIomoHocoBa — MockBa, 1946-

3. Hayuno-nonymnsipHbIil pU3NKO-MaTeMaTUYECKUi xypHai «KBaHT».

3.1.5. CaiiTel u nH()OPMAITIOHHBIE TTOPTAIIBI
1. http://school-collection.edu.ru - Enamnas xkomaekiuss HUGPOBBIX 00pa30BaTEIbHBIX

peECYpCOB.
2. http://nuclphys.sinp.msu.ru - ®usuka B MHTEpHETE.

3.2. MaTepuajibHO-TEXHHYECKOE H MPOTPaMMHOe o0ecrevueHue

CBezieHHs 0 MPOrpaMMHOM 00€CTIeYeHUH 00IIIer0 Ha3HAYCHUS

No HasBanue Pasmemienue

1 [Oneparmonnsie cuctembl MS Windows / Linux HK B sroxanbHoi cetn

BIr'Ay

o [HakeTsl OPHCHBIX IPHIOKCHHIT Office MS Windows / I1K B JIOKaJIbHOM CETH
OpenOffice BT'AY

3 [HporpammeI 1yist IpOCMOTpa ¢aiinos Adobe Reader / DjVu I1K B JIOKaJIbHOM CETH
Reader BIr'AY

4 |[bpaysepsi Suzekc Bpaysep / Mozilla Firefox / Internet I1K B JIOKaJIbHOM CETH
Explorer BT'AY

IIK B nokajinLHOM ceTH
BI'AY

IIK B JOKaJIBHOH CETH
BT'AY

IIK B JOKaJIBHOH CETH
BT'AY

TIK B jTOKaJILHOM ceTH
BTrAY

IIK B nokajinLHOM ceTH
BI'AY

5 |AntuBupycnas nporpamma Drweb ES

6 [[Iporpamma-apxuBatop 7-Zip

7 MynsTmenua npourpeiBatenas MediaPlayer Classic

8 [|[lnardopma onnaitH-o0yuenus eLearning server

9 |Cucrema xommbroTepHoro TecTrupoBanust AST Test
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https://urait.ru/bcode/494934
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=19476&TERM=%D0%A2%D1%80%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%93.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/146680
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=19476&TERM=%D0%93%D0%BE%D1%80%D0%BB%D0%B0%D1%87,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/494416
http://catalog.vsau.ru/elib/metod/m8154.pdf
http://school-collection.edu.ru/
http://nuclphys.sinp.msu.ru/

Tlomemenus JJI1 BEACHUA O6p8.30BaTeJ'H>HOI‘O rnpouecca u 06OPYZ[OBEIHI/IC

Ne n/rfHanmeHoBaHMe 06’beKTa, TNOATBCPIKAAIOMICT(
HaJIH4uc MaT€prUaIbHO-TEXHUYICCKOI'(
06CCHC‘ICHI/I5{, NEPEYHEM OCHOBHOTI'(

00opyIoBaHUS.

C

Anpec (MecTOMONOXKEHUE) 00BEKTal
MOATBEPXKIAMONIETO  HAIMYUE  MaTEepPHAIbHO
TEXHHYECKOro oOecrmeueHuss (C  yKa3aHHEM
HOMEpa Takoro OOBEKTa B COOTBETCTBUH (
JOKYMEHTaMH o TEXHUYECKOY

WHBECHTAPHU3AIIHH ).

YyeOHast aynuTOpHUS U TPOBEIEHUS 3aHATHY
BCEX BHUJOB, B TOM YHCIE TPYNIOBHIX K
VHANBUIYATbHBIX KOHCYNBTAIMH, TEKYIIETd
KOHTPOJI ¥ TPOMEXKYTOYHOH aTTecTalluu

394087, Boponexckas oonacts, T. Boponex, yn
TumupsizeBa, 21. 3maHue y4eOHOTO KOPITyCH
OTJIENICHNsI ~ CpPeAHero  Tpo¢eCCHOHAIBHOT(
obpazosarnsa (Koprryc CIIO, oOmexutne Ne 6

KOMILJICKT yueOHOM Mebenu
JeMOHCTpaLlMOHHOE 000pyaoBaHue, Y4eOHO
HarJIsJHBIE TTOCOOUSI.

[Tomemenne I CaMOCTOSATEIHHOW pPaOOTHI
KOMILJICKT yueOHOM Mebenn
JIEMOHCTPallMOHHOE 000pyMOBaHNE W Y4eOHO
HarJsiIHbIE TOCOOHS, KOMIIBIOTEPHAs TEXHUKA (
BO3MOXXHOCTBIO ~ TOJKIIOYEHHS K  CETH
«UnTepuer» u olecreyeHWeM JOCTyMa
3JIEKTPOHHYIO nHGOPMALLOHHO
00pa3oBaTelbHyI0  Cpedy,  HCIIOIb3yeMOq
nporpaMmMHoe obecrnedenne MS  Windows
Office MS W.indows, DrWeb ES, 7-Zip
MediaPlayer Classic, SAugexc bpayzep/ Mozillg
Firefox / Internet Explorer, ALT Linux
LibreOffice

Ayn. 115.

394087, Boponexckas oomnacts, T. Boponex, yn
TumupsizeBa, 21. 3maHue y4eOHOro KOPIIyCH
OTJCNCHHUS  CpPeaHEero  MpogheCCHOHATBHOIC
obpazosarns (Koprryc CIIO, obmexutne Ne 6
Ayn. 103.

4. ®OHJA OHEHOYHBIX CPEACTB, KOHTPOJIb U OLIEHKA PE3YJIbTATOB
OCBOEHMSA JNCHUIIJIMHBI

4.1. OueHka pe3y/jbTATOB OCBOEHHS TUCIHUILIUHBI

Kox u HaumenoBanue (opMHpyeMbIX
KOMIeTeHI Ui
Co1eiCTBOBATh COXPAaHEHUIO
cpensl, pecypcocOepexeHunro,
3HaHus 00 W3MEHEHHH KJIWMara,
OepeKIIMBOTO MPOU3BO/ICTBA,
JICHCTBOBATH Ype3BhIUYAHBIX

(I)OpMI)I U ME€TOAbI KOHTPOJIA U OLICHKHA

OK-07.
OKpY>Karoleu
MPUMEHSITh
MPHHIUTIBI

A HEeKTUBHO
CUTYaIUsX.

Dopmvl KOHMPOA 0OYUeHUA:

MpakTU4YecKue 3ajaHusd 1o  padote
WHpOpMAaIUed, TOKYMEHTaMH, JIUTEPaTypPOii;

- YCTHBIHA OIIPOC;

- TECTUPOBAHME;

- IOATOTOBKA JOKJIAI0B

Dopmbl OUEHKU Pe3YTbMAMUCHOCHIU 00YUCHUS
TpaJUIMOHHAS CHUCTEMa OTMETOK B Oamnax 33
KaXIyl0 BBIIOJHEHHYI0 paboTy, Ha OCHOBE
KOTOPBIX BBICTABIISIETCS] HTOTOBAasi OTMETKA.

Ci

B

4.2. Kputepum OlleHKH pe3yJbTaTOB 00y4YeHHu sl

4.2.1. Kputepuu oueHku 1u¢¢epeHIMPOBAHHOIO 3a4eTa

OLICHKa, YPOBCHb Onucanue KpUTCPUCB

«3a4TeHo (OTIUYHO)Y,
BBICOKUI YPOBEHb

OOyuatomuiicss TIyOOKO W TPOYHO YCBOMJ BECh NPOTPAMMHBIN
MaTepuas, UCUYEPNBIBAIOIIe, TOCIeI0BATEIFHO, TPAMOTHO M JIOTHYECKH
CTPOMHO €ro Wu3jaraeT, He 3aTpyAHAEeTCI C OTBETOM IpHU
BUJOU3MEHEHUH 3aJlaHusi, CBOOOJHO CHpaBJsIETCS C 3aJadaMd u
[PAKTUYECKUMH 33JaHUSIMM, IIPABUIBHO OOOCHOBBIBAET IPHUHATHIE
pelleHys], YMEET CaMOCTOATEJIbHO 00001aTh U U3JIaraTb MaTepual, He
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JIOITyCKasi OIIHOOK.

«3auTeHo (XopoiIo)»,
MOBBIIICHHBIH YPOBEHb

OO6yuarommuiicst TBepI0 3HaET NPOTPaMMHBIN MaTepuall, FPaMOTHO U TIO
CYIIECTBY HM3JIaraeT €ro, He JOIyCKAaeT CYIIECTBEHHBIX HETOUHOCTEH B
OTBETE Ha BOIIPOC, MOXKET IPABUIBHO IPUMEHATH TEOPETHUCCKHUE
MOJIOKEHUSI W BIaZceT HEOOXOOUMBIMU YMEHHUSIMH M HaBBIKAMHU HPHU
BBITIOJTHEHUH MIPAKTUYECKUX 3aJaHUM.

«3auTeHo
(YIOBIETBOPUTEIHHO),
MTOPOTOBBIN YPOBCHD

OOydJarImuicss yCBOWJI TOJILKO OCHOBHOW MaTepuayl, HO HE 3HaeT
OTIENBbHBIX  JleTallel, JOMyCKaeT HEeTOYHOCTH, HEAOCTATOYHO
MpaBWIbHbIC (POPMYJTUPOBKH, HAPYIIAE€T IOCIICIOBATEIBHOCTh B
M3JI0KEHUHU MPOTrPAaMMHOTO0 MaTepHalia U UCIBITHIBACT 3aTPyAHCHUS B
BBITIOJTHCHUH TIPAKTUICCKUX 3aJaHuH.

«Heszauteno
(HEYIOBIETBOPUTEIHHO)»
HU3KUN YPOBEHB

OOywaromuiicss He 3HAaeT 3HAYUTENBHON YacTH MPOrPaMMHOTO
MaTtepuaina, JOMyCKaeT CYIICCTBCHHBIC OIIMOKU, C  OOJBIIUMU
3aTPYJHCHHUSIMH BBITIOIHSICT IPAKTHUYCCKUE 3a/IaHUs, 3a/1a4H.

4.2.2. Kpurepuu o1leHKH TeCTHPOBAHMS

Onenka, ypoBeHb

ITokazarens oneHKHU

«OTIIHOY,
BBICOKUI YPOBEHb

He menee 90 % GasroB 3a 3amaHus TeCTA.

«Xopomoy,
MIPOABUHYTHIN YPOBEHB

He menee 75 % 6aiioB 3a3agaHus TecTa.

«Y IOBJIETBOPUTEIHLHOY,
MOPOTOBBIA YPOBEHb

He menee 55 % OaiuioB 3amanust TecTa.

«HeyioBneTBOpUTENBHOY
HU3KUI YPOBEHb

Meunee 55 % OautoB 3a 3amaHus TECTA.

4.2.3. KpuTepuu O11eHKH YCTHOIO Onpoca

OreHka, ypoBeHb

Onucanne KpUTEpUEB

«OTan4aHOY,
BBICOKUI YPOBEHb

BrictaBnsercs, ecau OOyYarOLIMHCs IOCIEI0BATEILHO, YETKO, CBS3HO,
000CHOBaHHO W 0€30MMO0YHO M3NaracT yueOHbI MaTepua; AaeT OTBET B
JIOTMYECKOH  MOCJIENOBAaTEIbHOCTH C  HCIIOJNb30BAaHHEM  NPHHATON
TEPMUHOJIOTHMHY; IIOKa3bIBAET MOHUMAaHUE CYIIHOCTH PacCMaTpUBaEMbIX
MOHATUM, SBJIEHUH W 3aKOHOMEPHOCTEMN, TEOpHM, B3aMMOCBSI3EH; yMeeT
BBIACIIATE TJIaBHOC, CaMOCTOATCIBHO IMOATBEPKAATh OTBET KOHKPETHBIMH
npuMmepamu, (akTamH; CaMOCTOSTEIbHO aHalIM3UpyeT W 00oOmaer
TEOPETHYECKUN MaTepual;, CBOOOIHO yCTaHABIMBAET MEXIPEAMETHbIE (Ha
OCHOBE paHee MPHOOPETEeHHbIX 3HAHWI) M BHYTPUIPEIMETHBIE CBS3H;
YBEpEeHHO U 0e30mMO0YHO NMPUMEHSET NOJIYYEHHBIE 3HAHUS B PELICHUH
HOBBIX, paHEe HE BCTPEUABIIMXCS 3aJa4; pPAlHUOHAIBHO HCIIOIB3YET
CIpaBOYHBIE MaTepHaibl, Y4YeOHHK, JOTOJHUTEIBHYIO IHTEPaTypy,
MPUMEHSAET YIHOPSJIOYCHHYI0 CHCTEMY YCIOBHBIX O0O0O3HAaYeHWH TIpU
BEJICHUM 3allUCEel, COMPOBOXKIAIOIIMNX OTBET; JAOMYCKaeT B OTBETE
HEJ0YeTHl, KOTOPBIE JIETKO MCIPABIISET IO TPEOOBAHUIO TPEIO/IaBATES.

«Xopomio»,
MTOBBILIEHHBIN YPOBEHB

BricTaBmsieTcs, eciii 00y4JaromuiicsT TIOKa3bIBAeT 3HAHUE BCETO M3YYCHHOTO
y4eOHOro MaTepuaya; JaeT B OCHOBHOM INIPaBUJIBHBIA OTBET; Y4eOHBIN
MaTepuan u3JaracT B OOOCHOBAaHHOW JIOTMYECKOH MOCIEIOBATEIIEHOCTH,
NpyU 3TOM JIOMyCKaeT OJHY HerpyOyro omwmbKy wim He Ooiee JBYX
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HEZI0UETOB B HCIOJIb30BAHUY TEPMHUHOJIOIMH YUE€OHOIO MpeaMeTa, KOTOphIe
MOXET HCIPAaBUTh  CAMOCTOSITENIBHO;  aHAIM3UpyeT ©  00oOmaer
TEOPETUYECKUN MaTepuas; COOJIOAAeT OCHOBHBIE IIpaBWia KYJIbTYpHI
YCTHOW  pedd; MpHUMEHSET YINOPANOYEHHYI0 CHCTEMY  YCJIOBHBIX
0003HaYeHNH MPH BEACHUH 3aIIMCEH, CONPOBOXKJAIONINX OTBET.

«Y TOBIETBOPUTEIEHO,
MIOPOTrOBBIA YPOBEHb

BricTaBnsercs, ecny 00y4aromuiics: 1eMOHCTPUPYET YCBOSHHE OCHOBHOTO
colep:KaHusl y4eOHOro MaTepuaja, UMeeT NMpoOesbl, HE MPEMITCTBYIOIINE
JaJIbHEHIIIeMy YCBOCHHIO y4eOHOro MaTepHaia; MPUMEHSET I0JIyYCHHbIE
3HAHWS TPU OTBETE Ha BOIPOC, aHAIN3E MPEIJIOKEHHBIX CHUTyalUid IO
o0pa3sity; AoITycKaeT OMMOKH B HCIIONB30BAHUN TEPMHHOJIIOTHHA Y4eOHOTO
IpeIMeTa; IOKAa3bIBAaeT HEAOCTATOYHYIO C(HOPMHPOBAHHOCTH OTAEIBHBIX
3HAHWH W YMEHHH; BBIBOABI W 000O0IIEHUs apryMeHTHpyeT ciado,
JOMyCKaeT B HHUX OIIMOKM; 3aTpyJHsIeTCS MpHU aHaim3e M 0000IIeHUH
y4eOHOro Marepuana; 1aeT HEMOJHbIE OTBEThI Ha BOIIPOCHI IIPENOIaBaTEes
WM BOCIIPOU3BOJAUT COJIEPXKAHUE paHee MPOYUTAHHOIO YUeOHOTO TEKCTa,
c;1a00 CBSI3aHHOTO C 3aJaHHBIM BOIIPOCOM; HCIOJIb3YET HEYHNOPSJOUECHHYIO
CUCTEMY  YCJIOBHBIX 0003HaYeHH npu BEJICHUU 3amnucei,
COIIPOBOKAAOLINX OTBET.

«HeynoBieTBOPUTEILHOY,
HU3KUN YPOBEHb

BricTaBnsiercs, eciy o0ydaromuiics: He PacKpbll OCHOBHOE COJICpP)KaHUE
y4eOHOro Marepuana B Ipejesax IIOCTaBICHHBIX BOIPOCOB; HE yMeEeT
HOPUMEHATh HUMEIOIIMECS 3HAHUS K PELICHHI0 KOHKPETHBIX BOIPOCOB U
3ajady 1o oOpasiy; JOMycKaeT B OTBeTe Ooliee ABYX TPYOBIX OIIMOOK,
KOTOpPBIE HE MOXET HUCHOPABUTH AK€ IpU IIOMOIIH o6yqaloumxc;1 u
HpEernoaaBaTelsl.

4.2.4. Kpurepun OneHKH I0KJIAT0B

OreHka, ypoBeHb

Onucanue KpuTepueB

«OTnuaHOY,
BBICOKHIA YPOBEHb

CooTBeTcTBHE LENSM M 3ajjayaM JUCLUUIUIMHBL, aKTyalbHOCTh TEMBI U
paccMaTpUBaeMbIX POOJIEM, COOTBETCTBHE COJACPKAHUS 3asIBIICHHON TeMe,
3asBJICHHAs Te€Ma IOJIHOCTBIO PACKPBITA, PACCMOTPEHHUE IMCKYCCHOHHBIX
BOMPOCOB TI0 MpoOJeMe, HAYYHOCTh SI3bIKa H3JIOKEHUS, JIOTUYHOCTh H
MOCIIEA0BATENBHOCTD B U3II0KEHUH MaTepuana, KOJIMYECTBO
WCCJIEJOBAHHOM JIUTEpATypbl, B TOM YHCJIE€ HOBEWIINX HCTOYHUKOB IO
npobjeMe, YETKOCTh BBIBOAOB, oOQopmiieHHe paboTBl COOTBETCTBYET
NPEIbSBISICMbIM TPEOOBAHHUSIM.

«Xoporoy,
NPOJABUHYTHIN YPOBEHb

CooTBeTcTBHE LENSIM U 3ajayaM JUCHMIUIMHBI, AKTYalbHOCTH TEMBI H
paccMaTpUBaeMbIX IPOOJIEM, COOTBETCTBHE COJCPKAHUS 3asIBIICHHON TeMe,
HAy4YHOCTH SI3bIKa M3JI0KEHMS, 3asBJICHHAs TeMa PacKpbiTa HEAOCTATOYHO
MIOJIHO, OTCYTCTBYIOT HOBEHIIINE JIUTEpaTypHble UCTOUHHUKH 10 Ipodiieme,
npu ohopmMIIeHHH PadOThl UMEIOTCSI HETOUETHI.

«Y 1OBIETBOPUTEIBHO,
IIOPOrOBBIA YPOBEHb

CoOTBETCTBHE 1ENISIM M 3a/iayaM JUCIUILIMHBI, COJCPKaHUuEe PadOThl HE B
MOJHOM MEpe COOTBETCTBYET 3adBJIEHHON TeMe, 3asBJIEHHAs Tema
pacKpbeITa HEJOCTATOYHO IIOJHO, HCIIOJIE30BAHO HEOOJBIIOE KOIHYECTBO
HAy4YHBIX WMCTOYHHKOB, HapyIleHa JIOTHUYHOCTHb M IOCIEIOBATEIILHOCTE B
M3JI0)KEHUHU MaTepuaja, npu oQpopMIIEHUH paObOThl HMEIOTCS HEAOYETHI.

«HeynoBieTBOPUTEIIHLHOY,
HU3KHUI ypOBEHB

PaboTta He COOTBETCTBYET IENsSIM UM 3ajadaM AUCIUIUIMHEI, COACpKaHUE
paboTBl HE COOTBETCTBYET 3asBICHHON TeMe, CcoJIepKaHue paboThI
M3JI0KCHO HE HAYYHBIM CTHIIEM

4.3. OueHoYHbIE CpeCTBA /ISl MPOBEJAEHUS] TEKYIEro KOHTPOJIsI yClneBaeMoCTH

TecToBbIC 3a1aHUA

1. Bo3moxHO, mepeaaTh HEKOTOPOE KOJIMYECTBO TEIUIOTHI OMPEAEICHHOTO KOJIMYECTBA
BellecTBa 0€3 U3MEHEHHUS ero TeMrepaTyphl?
(?) BO3MOXHO TOJBKO B clIy4ae, €ClId MPOUCXOAUT (ha30BbIi Mepexo]l BEIIECTBA.
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3apsiz.

(!) Bo3MOXHO TOJIBKO B CITydae, €CId BEIIECTBO BBITIOJIHSIET padoTy.
(?) HeBo3MOXKHO.

2. DNEKTPUYCCKHIA 3apsi]] MOSBISETCS MPU:
(?) Tlonyuenue Tera.

(?) DneKTpOMarHUTHON UHAYKIIUH.

() Tpenus, MPUKOCHOBEHHUS, BIUSHUS.

3. 3akon Kyrnona — 3710 3aKo0H:

(1) Koropslit onpenensieT BEIMYUHY U HAIIPaBICHUE CHIIbI B3aUMOICUCTBUSI.

(?) KoTopslii onuchiBaeT CKOPOCTh MOTOKA TOUEYHOTO 3apsija.

(?) Kotopslii onpesesnisieT MHTEHCUBHOCTD 3JIEKTPOMArHUTHBIX B3aUMOJICHCTBUM.

4. Hamnps>keHHOCTB — 3TO:

(1) Cuma, ¢ KOTOpO# 3IEKTPUUECKOE IMOJIe ACHCTBYET Ha €AMHUYHBIA MOJIOKUTEIbHBIN

(?) CBs13bp MeX 1y BXOAHBIMU M BBIXOJJHBIMU 3JIEMEHTAMHU.
(?) Ocobas hopma maTepun, KOTOPYIO CO3/IAI0T JIEKTPUUECKHUE 3apsIIbl.

5. [IpyHIMI CynIeprO3ULIMH MTOJIEH SBIISIOTCA:

(!) Pe3ynbrat Bo31eHCTBHSI HA YACTHUIlY HECKOJIBKUX BHELIHHUX CHJL.
(?) CiocoOHOCTh (pU3MYECKHX TOJIEH K HAJIOKCHHUIO.

(?) CoBOKYIHOCTB JABYX OJIMHAKOBBIX TOYCUHBIX 3aPSI/IOB.

6. Ot 4yero 3aBUCUT pabOTa CHJI DIIEKTPOCTATUICCKOTO TTOJIS:
(?) Ot hopMBI TBMKEHUS TOUKH.

() OT qudNEeKTPUYECKNX CBOMCTB.

(?) Ot 3apsina, BHECEHHOTO B DJIEKTPUUECKOE TTOJIE.

7. DHepreTuyeckuil NOTEHIUAN — 3TO:

(?) IloBepxHOCTB, BO BCEX TOUKAX KOTOPOH OJIMHAKOBBIM MOTEHIUAI.
(?) Pabota nons mo nepeMenieHnIo MOJ0KUTENBHOTO 3apsiia.

(!) DHeprus eIMHUYHOTO 3apsi/ia, pacloN0KEHHOTO B ATOH TOUKe.

8. UeMy paBHa pa3HOCTh MOTEHIUAIIOB:
(?) TlpowsBeaeHHIO TPOTUBOIMOJOXKHBIX TOYEHYHBIX 3apsIOB, PACIOIOKEHHBIX

HCKOTOPOM pPACCTOSAHHUU.

(1) PaGoTe anekTpruyecKoro moJjs mo nepeMenieHuIo eIMHUYHOTO 3apsia.
(?) HampsikeHHOCTH €O CMEIIEHHEM SJIEKTPOHOB.

9. Kakue mMeTaibl MpOBOJAT TOK:
(1) 301010, XpOM, ATFOMUHUA.

(?) Menp, Mapraseli, IIyTOHUM.
(?) Menp, anroMuHUi, Maprasen.

10. DnexTpuveckast MHIYKIMS BOZHUKAET KOT/1a:
(?) HanpspxkeHHOCTH ITpoBOAHMKA paBHa ().

(1) K tenmy mpenogHecTH Apyroe 3apsiKeHHOE TEJIO.
(?) He cymectBytoT CBOOOHBIE IIEKTPOHBI.

11. BeibGepuTe CBOICTBA, XapaKTEPU3YIOIIKUE TBEPIOE COCTOSTHUE BEIIECTBA
(1) coxpansier 06beM u popmy, HU3Kast CKOPOCTh TUDPy3uu;

(?) MOJIEKYIIBI IBUIKYTCSI XaOTHUHO;
19
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(?) MONEKyIBI ABMKYTCS B HAITPABJICHUH JCHCTBUS BHEITHEH CHJIBI,
(?) cupl B3aUMOJICHCTBUS MEKY MOJIEKYJIaMHU Clla0ble.

12. BeiGepute cKansipHYIO (GU3UUECKYIO BETHUNHY
(?) CxopocTb

(?) Cuna

(1) Macca

(?) Yckopenue

13. YcranoBuTe COOTBETCTBHE MEXAY (DU3MUECKUMH BEIMYMHAMHU U (opMynamu, 1O
KOTOPBIM HX MOXHO paccuuTarb. IIydok cBeTa mepexoauT W3 cTekia B BO3AyX. Jacrora
CBETOBOIl BOJIHBI paBHAa CKOPOCTH CBETa B CTEKJIE paBHA U, IIOKa3aTelb MPEIOMIICHUS CTEKIa
OTHOCHTEJIBHO BO3/lyXa PaBeH N.

K xax70¥1 o3unuy nepBoro cToyIdona noadepuTe COOTBETCTBYIOILYIO O3ULIUI0 BTOPOTO
¥ 3aMUIIUTE B TAOIUILY BEIOpaHHBIC HU(PHI O/ COOTBETCTBYIOIIMMHU OyKBaMU.

OU3NYECKHME BEJIMYMHBI OOPMYVIJIbI:
A) JInuHa BOJIHBI CBETa B CTEKIIC 1. u/nv
b) JliivHa BOJIHBI CBEeTa B BO3JyXe 2.nviu
3. nu/v
4. ulv

IpaBuiabnbli oTBeT: A-1, B-3

14. YcraHoBuUTE COOTBETCTBUE MEXIY (PU3MUECKMMM IpPOLECCAMH B HIECATbHOM ras3e
HEM3MEHHOM Macchl U (opMyJlIaMH, KOTOPBIMHM 3TH INPOLECChl MOXHO omnucatb (N —uucio
yacTull, p.— JAaBieHue, V—o0wveM, T — abcomoTHass Ttemmeparypa). K kaxmoil mozunuu
HEepBOro CTONONAa MOJA0EpUTE COOTBETCTBYIOIYIO MO3MIMIO BTOPOrO M 3alUIINTE B TaOIUILY
BbIOpaHHbIE U PBHI 10T COOTBETCTBYIOIUMHU OYKBaMH.

ITPOLIECCBI ®OPMVIJIbI:
A) N3006apusIii mponece npu N = const 1. PT= const
b) N30xopHsiit npouecc npu N = const 2. \VT=const
3. pV= const
4. Q=0

IIpaBuabHbIi oTBeT: A-2, b-1

15. YkaxunTte BEpHYIO OCIEA0BATEIbHOCTD:

BbruncnuTe OCBELIEHHOCTh IOBEPXHOCTH 110 IPHUBEAECHHBIM 3HAYEHHUSM CBETOBOIO
notoka @ w momEamM OcCBemaeMON IOBEpXHOCTH S. Pacronoxure napbl NPUBEACHHBIX
3HaueHu @ u S B nopsAAKe YBETUUEHUS OCBEILIEHHOCTH.

1) ® =120 v, S = 120 cm?

2) @ = 400 1m, S = 200 cm?

3) ® =200 1m, S = 400 cm?

4) ® = 150 1M, S = 600 cm?

IMpaBuabHblii oTBeT: 4, 3,1, 2

16. Ykaxxute BEpHYIO MOCIEA0BATENBHOCTD:

Pacrnionoxxure B nopsiike yBeIMYEHHsI CKOPOCTh ABM)KEHHUS TENa HA KaXXA0M U3 yUYaCTKOB
rpaduka 3aBucumoctu I(t).

1) Voa

2) Vag
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3) Vac
4) Vep
IIpaBuibHbBIH oTBET: 2,4, 3, 1

17. 3anuimmuTe TpaBUIbHBIA OTBET.
Yacruia, o6iagaromas HAaMMEHBIIUM TOJI0KHUTEIbHBIM 3apsiI0M, — 3TO ...
IIpaBWiIbHBII OTBET: MPOTOH.

18. 3anumuTe npaBUIbHBIA OTBET.
B ncrounmkax Toka B mporecce padoThl IPOUCXOJIUT. ..
IIpaBu/bHBINH 0TBET: pa3/elieHne JIEKTPUIECKUX 3aPSAI0B.

19. 3anumuTe MpaBUILHBIN OTBET.

[TomynpoBOTHUKOBBIN MTPUOOP, TPUMEHSIFOIIUIACS AJIS BBIIPSMIICHUS! IEPEMEHHOTO TOKa,
Ha3bIBACTCH ...

IIpaBUIBLHBIN OTBET: THO.

20. 3anumuTe NpaBUIBHBIA OTBET.

IIpu yBenuyenuu uHAYKUMU B 3 pasa, cuiia AMIiepa, IeHCTBYIOIIasl Ha MPSAMOJIMHENHBIN
IPOBOJAHMK C TOKOM B OJHOPOAHOM MAarHUTHOM IIoJi€... (IIPOBOJHHUK pPAacCHOJIOKEH
HEPIEHIUKYIIIPHO BEKTOPY MHIIYKIIMH)

IIpaBuibHBIH OTBET: yBEJIUYUTCS B 3 pasa.

21. 3anumuTe NpaBUIBHBIA OTBET.

Konebanus B cucreme, KOTOpblE BO3HUKAIOT IIOCJIE BBIBEIECHUS €€ W3 IOJIOKEHUS
paBHOBECHSI, HA3bIBAIOTCH. . .

IIpaBuiIBHBIN 0TBET: CBOOOAHBIE KONEOAHMUS.

22. Pemnte 3anauvy.

XKectkocts npyxunbl paBHa 6500 H/M. UeMy paBHa cuiia ynpyrocTtu Nnpy>kKuHbI IpU €€
pacTsbkeHuH Ha 5 cM? OTBET 3alMIINTE B HBIOTOHAX.

IIpaBuabHbIii oTBeT: 325 H.

23. Pemnte 3a1aqy.

B wuHepnumaneHOW cucreMe OTCU€Ta HEKOTOpas CHila CcOoOoOINaeT Tely Maccol 6 Kr
yckopeHue 3 m/c?. KakoBa Macca Telta, ecild B TOH K€ CHCTEME OTCYETa Ta JKe CHJIA COOBIIUT
ATOMY Tely yCKopeHue 9 m/c??

IIpaBuibHbIH 0TBET: 2 KT.

24. Pemute 3aiady.

Kycok napma maccoit 400 r onycTuian B TepMocC, coAepxaiuid Boxy maccoi 220 r npu
temnepatype 50 °C. HawansHas temnepatypa apaa 0 °C. Ilpu mepexojge K TEMIOBOMY
PaBHOBECHIO 4acTh JipJa pactasuia. Omnpenenure maccy JibJa B TEPMOCE IOCIE YCTaHOBIICHUS
TEIJIOBOTO paBHOBeCHs. TeTuIOEMKOCTBIO TepMOCa U TEIUIOOOMEHOM C OKPYXKAIOIIeH cpemoi
MOHO TipeHeOpeub. OTBET JaiiTe B rpaMMax.

IIpaBuabHbIi oTBeT: 260 T.

25. Pemute 3amauy.
[Tap o6BEMom 300 CMSLICHI/IKOM omyuieH B KepocuH. OnpenenuTe apXuMeIoBY CHILY,

JICUCTBYIOIIYIO Ha I1ap.
IIpaBuabHbli oTBeT: 4 H.

26. Pemure 3anauy.
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Temneparypa aprona ymenbinmiach ¢ 227 no -23 °C. Bo ckoibKO pa3 yMEHBIIWIIACH
CpeHsIsi KHHETUUYECKasi SHEPTHsl TEMJIOBOTO IBMXKEHHS €r0 MOJIEKYJ?
IIpaBuiabHbBII OTBET: 2 pa3a.

27. Pemute 3aiady.

B cocyne o6vémom V = 0,02 M° ¢ KECTKHMH CTCHKAMH HAXOIHUTCS OJHOATOMHBIN ra3
pu aTMOC(HEPHOM JIaBJICHHH. B KpBIIIKe cOCy/la UIMEETCsl OTBEPCTHE TUIONIAAbt0 S = 2 - 104 M2
3aTKHyTOE TIPOoOKOii. [IpoOka BEICKAaKMBAET, €CIH Ta3y MepeaaTh KOJIMYECTBO TEIUIOTH HE MEHEe
15 x/Ix. Onpenenure MaKCUMaJIBHYIO CHITY TPeHHS 1TOKOsi F mpoOKu o Kpast OTBepCTHs, Imojiaras
ra3 uaeanbHbIiM. Maccoil mpoOKu peHeOpeyb.

IIpaBuabHblii oTBeT: 3 H.

28. Pemute 3agauy.

V¥ noepxHoctu JIyHbl Ha KOCMOHaBTa aeWcTByeT cuia TsaroteHus 120 H. Kakasa cuia
TATOTEHUs JEHCTBYET CO CTOPOHBI JIyHBI Ha TOro k€ KOCMOHAaBTa B KOCMHYECKOM Kopalie,
JBUKYLIEMCS IO KpyroBoil opoute Bokpyr JIyHbl Ha pacCTOSIHUM ABYX JYHHBIX PaJUyCcOB OT €&
1eHrpa’?

IIpaBuabHblii oTBet: 30 H.

29. Pemure 3anauy.

PaGouee Tteno TtemnmoBoit mammubl ¢ KIIJ 15 % 3a umki paGoThl mMmoiydaer oOT
HarpeBaTelis KOJIMYecTBO TeIuioThl, paBHoe 60 [[x. Kakyio paboTy marirHa coBepiaeT 3a MUKi?

IpaBuabHblii oTBeT: 9 JIXK.

30. Pemure 3agauy.

ITnotHOCTH 3010Ta p = 19,3 - 103 kr/m’, Momspaast macca M = 197 - 10” xr/mons. Uemy
pPaBHO cpesiHee 3HaueHne 00bemMa, 3aHMMAaeMOro 0JIHUM aTOMOM 30J10Ta?

IIpaBu/IbHBIH OTBET: 1,7%10% w2,

YcrHblil onpoc
. Uro Takoe mexaHnka? OcHOBHas 3a1a4a MEXaHUKH.
. Uro Takoe mMaTepuanbHasi TOUKa?
. UTo 3HaUUT OnMcaTh MEXAaHUYECKOE JBUKEHHUE?
. Yro Takoe cucrema orcuera?
. Uto Ha3bIBaeTCsi CBOOOAHBIM MaJieHuEM Ten?
. Kakoe nBmxeHune Ha3bIBa€TCsl KPUBOJIUHEHHBIM?
. Kakue cucreMpl Ha3bIBalOTCA HHEPLUAIBHBIMU?
. B kakux equnnnax namepenust B CU Beipakaercs cuna?
. Uro Takoe nedopmarnus?
10. Chopmynupyiite nepsbliii 3akoH HeloToHAa.
11. Chopmynupyiite Bropoii 3akoH HproToHa.
12. Chopmynupyiite Tpetuit 3akoH HeroToHa.
13. Chopmynupyiite 3akoH BceMUpHOTO TATOTEHUS.
14. ChopmynupyiiTe 3aKOH COXpaHEHUsI UMITYJIbCA.
15. Jaiite onpenenenue paboThl B MEXaHHUKE.
16. [laiiTe onpeneneHne KHHETUYECKOW U MOTEHIIMAIbHOW SHEPTUH.
17. IlonsiTue MomHOCTU. EAMHUIIBI U3MEpEHMUS.
18. Kakue yrBepk’AeHUs JIEKAT B OCHOBE MOJIEKYJISIPHO-KUHETUUECKON TEOpUu?
19. BpoyHOBCKOE ABUKEHHUE.
20. IlongaTne naeaabpHOrO rasa.
21. TloHsiTHE N30TEPMUYECKOT0, U300apHOTO, U30XOPHOT'O MPOLIECCOB.
22. YTo Ha3bIBAIOT BHYTPEHHEN SHEPTUECH?

23. ®opMynaupoBKa NEPBOTO 3aKOHA TEPMOAMHAMUKH.
22

0O JANWn B~WN —

\O



24. ChopmynupyiTe 3aKOH COXPAHEHHS JICKTPUUECKOTO 3apsijia.

25. IloHATHE HAIPSKEHHOCTHU AJIEKTPUUYECKOTO MOJIS.

26. Yrto Takoe KoHAeHCATOp?

27. IlonsiTue CcUiIbl TOKA.

28. 3akon OMa Ji1s1 yyacTKa IeIH.

29. [TapamnensHoe, MOCIEAOBATEIHHOE U CMEIIAHHOE COSUHEHNE TPOBOIHUKOB.
30. 3akon OMa U1 ITOJTHOH IIEIH.

31. Yro Takoe nonynpoBoaHuk? [IpuBenure npumepsl MOIYIPOBOIHUKOB
32. Yro npencraBiseT coO0W MarHuTHOE moJjie?

33. Cuna Amnepa u Jlopenna. Kak onpeaenuts ux HanpaBjieHHe?

34. B ueM 3akiitouaeTcs SBJICHHUE JIEKTPOMArHUTHOW UHIYKIIHH?

35. Yro Ha3bIBAIOT CAMOUHIYKIIUEH?

36. Kakoe nBmxeHune Ha3bIBAIOT KOJIEOATEILHBIM?

37. Kakue konebaHus Ha3bIBalOT CBOOOHBIMU, BEIHYK/ICHHBIMU U TAPMOHUYECKUMU?
38. IlonsaTre aMIIUTYIbI, Ieproaa u (a3bl KoaeOaHU.

39. Yrto Takoe pe3oHaHC?

40. TlonsiTie MEpeMEHHOTO TOKA.

41. Yo Ha3bIBAIOT AJIEKTPOMATHUTHBIMU KOJIEOAHUSIMU.

42. Onpenenenrie BoiaHbI. Kakue ObIBalOT BOJIHBI?

43. [lonsTue cBera.

44. 3aKOHBI OTpAXKEHUS, IPEIOMIICHHUS.

45. Yto Takoe nuH3a? Kakue BUbI IUH3 CYLIECTBYIOT?

46. Yto Ha3BIBAIOT AMCIIEpCHE, HHTepdepeHIuer u audpakuyei ceera?
47. Slenenue Gorodddexra.

48. CtpoeHue aroma.

49. I1epserit moctynat bopa.

50. Bropoii noctynar bopa.

51. Yrto Takoe paluOaKTUBHOCTh?

52. Anbpa, 6eta, raMMa-paTnOaKTUBHOCTD

53. Onpenenenue SHEPTUU CBA3H.

IIepeyeHnb TeM N0KJIAN0B

1. TenoBbIe NpoLIECCH B MUILEBON MPOMBIIIJICHHOCTH.

2. ®u3nyecKue CBOWCTBAa MaTEPUAIOB YIIAaKOBKH.

3. KuneTrka nuineBbIX TEXHOJIOTUH.

4. DeKTpOMarHUTHBIE BOJIHBI B TEXHOJIOTUU 00paOOTKH MUILEBBIX POAYKTOB.

5. DNeKTpoaBUTaTENb U IpyTUe «IIpodeccun» MEeKTPOMarHuTa.

6. IlpumeHeHHEe YIBTPA3BYKOBBIX BOJH JUISI YJIYUIICHHs KadecTBA M 0OE30MacHOCTH
IIPOJYKTOB.

7. Ucnonp30BaHne CIEKTPOCKOMUH JIJIsl aHAJTM3a COCTaBa MUIIEBBIX MPOIYKTOB.

8. dusuka pepmMeHTaIHH.

9. TepMoarHAMUKa POIIECCOB CYIIKU TPOITYKTOB.

10. Mup 3ByKOB U Kpacok.

11. McTOYHMKY SHEPTHH.

12. IlpuHumn nelcTBrs akKyMyJIaTopa.

13. JleiicTBUE DIIEKTPUYECKOT0O TOKA HA OPTaHU3M YEJIOBEKA U )KMBOTHBIX.

14. 3y4yeHue OCHOBHBIX MPaBUII PAOOTHI C paIHMOU3MEPUTEIBHBIMU TPUOOpaMHU.

15. Nonun3upyroniye u3iaydyeHns U UX IPaAKTUYECKOE UCIIOJIb30BAHUE.

16. McTrounnku 3HEprun

17. BnusiHMEe MAarHATOB HA KUBBIX CYIIECTB.

18. IIpon3BoacTBO, nepeada U UCIOIb30BAHUE DIIEKTPOIHEPTUH.

19. Ilpumenenue naszepa.

20. ITpodeccust )KUIKUX KPUCTAILIOB.
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21. ITpou3BOICTBO JIEKTPOIHEPTUH HA THIPOCTAHIIMAX.
22. IlpuMeHeHne J1a3epoB B TEXHOJIOTHUYECKUX MTPOLIECCaX.
23. [Ipe3odnmekTpuueckuii 3gGeKT, MPUMEHEHUE B HAYKE U TEXHHUKE.
24. PacupocTpaHeHuUe paguoBOJIH.

25. YepHble AbIPHI.

26.ConHlle — MICTOYHHUK JKU3HU Ha 3eMII€.

27. CoBpeMeHHas CIIyTHUKOBAs CBSI3b.

28. JlazepHble TEXHOJIOTHH U X UCIIOJIb30BaAHUE.

28. CIlyTHUKOBBIE CHUCTEMBI.

29. BeceneHnHas 1 TeMHasi MaTepHsl.

30.ACUHXPOHHBIN ABUTATENb.

4.4. OueHo4HbIe CpeCTBA /Js NPOBeleHUs] MPOMEKYTOYHOI aTTecTalluu

Bonpoce! aist nndg¢gepeHIIupPpOBAHHOIO 3a49eTa

1. EcrecTBeHHO-HAy4HBIH METOJ IO3HAHMS, €ro BO3MOXHOCTM M T'PaHULBI
IPUMEHUMOCTH.

2. DKCHEPUMEHT U TEOPHUS B IIPOLIECCE MTO3HAHUS TPUPOIBI.

3. MoaenupoBanue GU3NIECKUX SIBICHUN U MPOLIECCOB.

4. Ponp SKCHEpUMEHTa W TEOPUM B IIpollecce IO3HAHUS MNpUponabl. Pusnyeckas
BEJIMYMHA

5. Mexanuueckoe asuxenue. [lepememenue. [1yts. CkopocTs.

6. PaBHOMEpPHOE NPSMOJIMHENHOE IBUKCHHUE.

7. Yckopenue. PaBHOIIEpeMEHHOE IPAMOIMHENHOE IBUKEHHUE.

&. CB0oOOIHOE ITaficHUE.

9. JIBnxkeHue Tena, OpoIEeHHOr 0 MO YIJIOM K TOPU30HTY.

10. PaBHOMEpHOE NBMKEHHE IO OKPYKHOCTH.

11. IlepBeiii 3akoH Hprorona. Cuna. Macca. Cuna. Bropoii 3akoH HeroTona. Tperwuii
3aKkoH HproTOHA.

12. Wmnynbec. OCHOBHOM 3aKOH KJIAaCCHMYECKONM JUHAMHUKU. 3aKOH COXpaHEHUS
UMITyJIbCA.

13. 3akoH BceMHupHOTo TAroreHus. I'paButanrionHoe nose. Cuina Tspkectu. Bec. Cuna
TPEHHUSL.

14. Cuna ynpyroctu. 3akoH ['yka.

15. Pabora cuisl.

16. MouHoCTb.

17. Oneprus. Kunetnueckas sneprus. lloreHumanbHas sHeprusi.

18. 3akoH coXpaHeHUs1 MEXaHUUYECKOH dHepruu. IIpuMenenne 3ak0HOB COXpaHEHMS.

19. OCHOBHBIE MONOKEHNS MOJIEKYIIPHO-KUHETUYECKOW TEOPUH.

20. PazMepsl 1 Macca MOJIEKYJ U aTOMOB.

21. bpoynoBckoe nmxkenue. Juddysusi.

22. Cuiibl ¥ 3HEPrUsl MEKMOJIEKYJIIPHOTO B3aUMOACHCTBUS.

23. CtpoeHnue razo00pa3HbIX, )KUIKUX U TBEPABIX TEIN.

24. CKopOoCTH JBUKEHUS MOJIEKYJI U UX U3MEPEHNE.

25. U neanpHblii ra3. JlaBjacHue rasa.

26. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH Ta30B.

27. TemnepaTypa U €€ U3MEPEHHE.

28. I'a30BbIE 3aKOHBI.

29. AGCOIOTHBIHN HYJIb TEMIIEPATYPHI.

30. TepmoauHamMuyeckast IKajga TEMIIEPATYPBHI.

31. YpaBHeHue cOCTOSIHMS UIEAIBHOTO Ta3a. MoiisipHas ra3oBasi IOCTOSIHHASI.

32. BHyTpeHHsIs 3HEpPIUs HACAIHOTO Ta3a.

33. PaGota u TerioTa kak (opMbl epeaadr SHEPTUu.
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34. TemioeMKOCTb. Y aenbHasa TEINIOEMKOCTE.

35. YpaBHeHue TemioBoro OagaHca.

36. IlepBoe HayaI0 TEPMOJAUHAMUKH.

37. AnuabaTHblii mpoiiecc.

38. Ilpuniun aeiictBus TeruioBoi mamuHbl. KI1/] TermmoBoro qurarens.

39. Bropoe Ha4ano TepMOIMHAMUKH.

40. XonoauJibHbIE MAIIUHEI.

41. TermIoBsic ABUTATCIN.

42. OxpanHa nIpupobl.

43. Ucnapenue u KoHJeHcanus. HachlleHHbli map 1 ero CBOMCTBA.

44. Kunienre. 3aBUCUMOCTb TEMIIEpATypbl KUMEHUsA OT JaBieHus. Ileperpersiii map u
€ro HCHOJIb30BAHHUE B TEXHUKE.

45. XapakTepucTHKa KUIKOTO COCTOSIHUS BEILIECTBA.

46. XapakTepucTHKa TBEPAOTO COCTOSIHUS BEIIECTBA.

47. IlnaBneHue U KpUCTaJIU3aLus.
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punoxenne 1

JIneT mepuoanyecKnX NpPOBepPoOK padoyeil MporpaMmsl
U HHGOpPMALUS 0 BHECEHHBIX U3MEHEHUSIX

JIOMKHOCTHOE JTUIIO,
MPOBOJUBIIIEE
mpoBepky: @.1.0.,
JOJDKHOCTh

Hara

[ToTpeOHOCTH
B KOPPEKTUPOBKE
yKa3zaHHEeM
COOTBETCTBYIOIINX
paszenoB paboueit
IIPOTPaMMBI

Wudopmanus o BHECEHHBIX
HM3MEHEHUX
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