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Pabouas nmporpamma aucuuminael «du3nka» paspadoTaHa Ha OCHOBE:

®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 o6OpazoBanum B Poccuiickoi
denepauuny;

@enepalibHOIO  TOCYJApPCTBEHHOTO  00pa30oBaTEIbHOIO — CTaHJapTa CpelHEro  oOIlero
obpazoBanus (yrBepxacH Ilpukazom MunucTepcTBa 00pazoBanus u Hayku Poccuiickoit deneparnuu
ot 17 mast 2012 r. Ne 4130);

@denepallbHOIO  TOCYZapCTBEHHOro  obpasoBarenbHoro  cranaapra (OI'OC) cpennero
npodeccuoHaabHOTO 00pazoBanusa mo cnenuanbHocTH 36.02.05 Kunonorumst (yrBepxkaeH Ilpuxazom
MunucrepcrBa npocseuieHus Poccuiickoit @enepanuu ot 04.07.2024 1. Ne 465).;

[TpumepHoOit paboyeil mporpamMMbl cpefHero oouero oopazoBanus «Duznkar.

[lpumepnoit nporpammbsl  Bocnutanus (IIpunsra pemenuem @OYMO CIIO  36.00.00
Berepunapus u 300rexnus IIporokon ot 15.08.2023 Ne 6).

CocraBuresb: I'apumn B.IL

Pabouas porpaMma pacCMOTPEHa U yTBEPIK/ICHA Ha 3ace[aHnu Kaeapbl TYMaHUTAPHBIX U €CTECTBEHHO-
HaydHbIX quctmind (MpoTokod Ne 10 ot 26.06.2026 r.)

j,
3aBenywoumii kadeapoii £ (/W/C,élu’/ P Bacunenko O.B.

PaGouast mporpaMma pacCMOTpPEHa M YTBEPXK/IEHA HA 3aCE/aHUM MPEIMETHON (IMKIOBOM) KOMHCCHH
(mpotokon Ne 10 ot 26.06.2026 1.)

Ipeacenare b npeAMe THOM (UMKJIOBOH) KOMHCCUM 3apasuumua H.B.

Bpuo nexana ¢paxkyabrera CIIO -~ I'opaanos C.A.
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1. IACIIOPT PABOYEM IMPOI'PAMM bI JUCHUITIJIUHBI
OVYI1.06 «®usuxka»

1.1. O6aacTh NpUMeHeHUSI TPOTPaMMBbI
Pabouas mporpamma mucuuminabl OYIL06 «Dusnka» sBisieTcss 9acThio MPOrPaAMMBbI MOATOTOBKA
crempamucToB cpeauero 3sena (IITICC3) B coorBercrBun ¢ ®I'OC CIIO no cremmansHocTd 36.02.05
Kunonorus.

1.2. Mecto nucuumiaunbl B crpykrype OII CITO
Hucnunnuaa OVYIL06 «Dusuka» sSBISETCS NUCUUIUIMHON 00s3aTeNbHON IpeIMEeTHOM 00n1acTu
«EctectBeHHO-HayuHbIe npeamMeTs» OPI'OC cpennero obmero oopazoBanust U 6a30BOW AMCHHUILIMHON
obmeobpazoBarensHoi moaroroBku CIIO u peanmusyercs B [ u Bo Il cemecTpax mpu cpoke moTydeHUS
cpenHero npodeccuoHanbHOro oopasoBanus 2 roaa 10 mecsiies.

1.3. Ilesn M 32241 AUCHUIIMHBI, IVIAHUPYEMble pPe3yJbTAThl 0CBOEHHUS AUCHHUIIIUHBI

Copnepxanue nporpammsl gucuuiuinHEbl OVIL.06 «®Pusuka» HampaBiIeHO Ha JOCTUKEHUE
CHEAYIOIMX LeJIei:

- (¢opMmHupoBaHHE Yy OOYydYalOIMXCS YBEPEHHOCTH B LIEHHOCTH 00pa30BaHUs, 3HAYMMOCTHU
(¢u3nYeCKuX 3HAHUU JUIS COBPEMEHHOTO KBAJIH(UIIMPOBAHHOTO CIEIUAINCTA IPH OCYIIECTBICHUH €ro
npodecCHOHATBHON IeATETHbHOCTH;

- opMHPOBAHUE €CTECTBEHHO-HAYYHON I'PAMOTHOCTH;

- OBJIaJICHUE CTIEN(UIECKON CUCTEMOM (PM3NYECKUX MOHATHI, TEPMUHOJIOTHEH 1 CUMBOJIMKOM;

- OCBOCHME OCHOBHBIX (M3HUECKUX TEOPHH, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIQJICHUE OCHOBHBIMHM METOJIaMM HAy4HOIO IO3HAHHUS NMPUPOAbI, UCIOIb3YEMbIMU B (DU3HKE
(nHabmoeHue, onucanrue, N3MEpEHNE, BBIIBU)KEHUE THIIOTE3, IIPOBEACHUE HKCIIEPHUMEHTA);

- OBJAJEHHE YMEHUSIMU 00pabaThiBaTh JaHHbIE OJKCIIEPUMEHTa, OOBSICHATH IMOJyYEHHbIE
pe3yabTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXAy (M3MUECKMMH BEJIMYMHAMM B HaOII0JaeMOM
SIBJIEHUH, JI€1aTh BHIBOJIBI;

- opMHpOBaHUE YMEHUS petiaTh (GU3MUECKUE 3a/1aul Pa3HbIX YPOBHEH CI0XKHOCTH;

- pa3BUTHE I[O3HABATEIBHBIX HHTEPECOB, WHTEIJICKTYyaJIbHBIX U TBOPUYECKMX CIIOCOOHOCTEH B
mporecce NPHOOPETeHHs] 3HAHWW C HCIOJIB30BAHMEM DPA3IUYHBIX HMCTOYHHUKOB HMHGPOPMALUH U
COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUH; yMEHUI (OPMYIUpPOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MO3UIIUIO 110 OTHOILEHUIOK (pM3HUYECKOM MH(pOpMALINH, TOTy4aeMO U3 pa3HbIX HCTOYHHKOB;

- BOCIIUTaHUE YyBCTBA TOPJOCTH 32 POCCHICKYIO (PU3MUECKYIO HAYKY.

OcBoenne qucuuminabl OYIL06 «Du3uka» npeamnoiaraeT pereHue CiaeayronmX 3aaa4:

- npuoOpereHue 3HaHUH O (yHIAMEHTAIBHBIX (U3MYECKUX 3aKOHAX, JIEKANMX B OCHOBE
COBPEMEHHON (M3MYECKOM KapTHMHBI MHpaA, HPUHLUMUIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
IPOU3BOJCTBEHHBIX IPOLIECCOB, O Haubojiee BaXHBIX OTKPHITUAX B 007acTH (M3MKU, OKa3aBLIMX
OIPEEISAIONIEE BIMSIHUE HA PA3BUTUE TEXHUKU U TEXHOJIOTUH;

- MOHMMaHue (PU3NYECKON CYIHOCTH SBJICHUN, MPOSBIISIIONMXCS B paMKaxX MPOU3BOJICTBEHHON
NeSTeIIbHOCTH;

- OCBOGHHME CHOCOOOB HCIOJB30BAHUS (PU3MUECKMX 3HAHMM JUISI PELICHUS MPAKTUUECKUX U
npodeccuoHaIbHBIX 3ajjad, OOBSICHEHUS SIBJICHUN MPUPOJbI, MPOU3BOACTBEHHBIX M TEXHOJIOTMUYECKUX
IPOLIECCOB, MPUHIIUIIOB JEHCTBUS TEXHUYECKUX MPUOOPOB U YCTPOMCTB, obecnedeHust 0e301MacHOCTH
IPOU3BOJACTBA U OXpaHbl IPUPOIbL;

- (opmupoBaHHe yMEHUN pemaTh y4eOHO-NPAKTUYECKUE 3ahaud (U3UUECKOTO COJIEpKaHHUS C
y4€TOM NMpOoQecCHOHATBHON HANPaBIEHHOCTH;

- mpuoOpeTeHNe ONbITa MO3HAHKS U CAMOIIO3HAHUS; YMEHUI CTaBUTh 33724 U PEIIATh MPOOIIEMBI
¢ y4€ToM IIpoeCCHOHAIBHON HalpaBICHHOCTH;

- (hopMUpOBaHHE YMEHUH HCKaTh, aHAIU3UPOBATh U 00padaTbIBaTh (PU3UUECKYI0 MH(MOPMAIIUIO C
y4ETOM MPOECCHOHATLHOW HANPaBJICHHOCTH,

- IOArOTOBKAa  OOy4aloUMXCsl K  YCIENHOMY OCBOGHMIO  JUCUMIUIMH W MOAYJeH

HpO(l)CCCI/IOHaJ'IBHOI“O THUKIIa: q)OpMI/IPOBaHI/IC Y HUX YMGHI/Iﬁ " OIbITa ACATCIIBHOCTHU, XAPAKTCPHBIX IJIA
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po(eCCHOHANBHOM 1eSATEeNbHOCTH;

-  ToArotoBka K  (OPMUPOBAHHUIO  OOIMMX  KOMIIETEHIMH  Oyaymiero  CrennaiucTa:
caMo00pa3oBaHMs,  KOMMYHHKAIlUH,  TPOSIBIICHUS  TIPAKIAHCKO-TIATPUOTHUYECKOM  TO3UIUH,
COTPYAHHYECTBA, MPUHATUS PELICHUH B CTaHJApTHOW M HECTaHJAPTHOH CHUTYyalUsX, TPOEKTUPOBAHMUS,
npoBeAeHUsT (PU3NUYECKUX H3MepeHU, A(PeKTUBHOTO M 0OE30MaCHOTO MCIOIB30BAHUS PA3THIHBIX
TEXHUYECKUX YCTPONCTB, COOTIOACHUS IPABUI OXpaHBITPYyJa MpU padoTe ¢ Pu3nUeCKUMU pUudopamMu 1
00opyIOBaHUEM.



H.]Ia}mpyeMble pe3yabTaTbl OCBOCHUSA TUCHUIIIMHBI:

HﬂannpyeMble pe3yJabTaTrbl 0OCBOCHUA TUCHUIIJINHDBI

O6ume |

JAucuunjuHapHbie

OK-07. Cooeiicmeosams coxpaneHUuio OKpyycaroujeil cpeosl, pecypcocoepeicenuro, RpUMeHams 3HaHua 00|
U3MeHeHUU KTUMAma, RPUHUUNDL 0P eHcIUG020 NPOU3BO0CMEd, IPPeKmuUsHO Oelicmeosams 6
UPe36bIYAUHDIX CUMYAUUAX

JInYHOCTHBIE Pe3VJIbTAThI:
- c(hOpPMHPOBAHHOCTL 3KOJOTHYECKON KYIBTYPbI
MOHMMAHUE  BIIMSIHUSI  COLMAJTbHO-DKOHOM MY ECKUX
MPOLIECCOB HAa COCTOSIHUE TPUPOJHOM U COIMAJILHOU
Cpellbl,  OCO3HaHME  TJI00albHOTO  XapaKTepal
AKOJIOTHMECKUX TIPOOIIeM;
- IUIAHMPOBAaHUE M OCYLICCTBJICHUME JCHUCTBUM B
OKpY>Kalollel cpeae Ha OCHOBE 3HAaHMA LejeiH
YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;
AKTHUBHOE HETPUSITUE NEHCTBUM, MPUHOCIIIMX BPE]]
OKpyXarouieu cpene;
- yMeHHMe TMPOTHO3MPOBAaTh  HEOJATONPHUSTHHIC)
SKOJIOTUYECKHUE TIOCNIEACTBUSA  MPENPUHIMAEMbIX|
JeHCTBYI, IPENOTBPALIATD HX;
- PaCILIMPEHHE OIbITA IEATEIBHOCTH SKOJIIOrNY €CKOH
HATIPaBJICHHOCTH HAa OCHOBE 3HAHMWIA 10 (PU3UKE.

MeTanpeaMe THbIE pe3y/bTaThl:
- ompeAeNsiTh LENM JCSATENbHOCTH, 3a]1aBaTh
MapaMeTpsl U KPUTEPUN MX JTOCTIDKCHI;
- BBIABIITH 3aKOHOMEPHOCTH WM TPOTHUBOPEYUS B
paccMaTpuBaeMbIX (PMBNYECKUX SBIICHUSIX;
- KOOPIMHUPOBAThH U BHITIONHATH PA0OTY B YCIIOBHSIX
peasbHOro, BUPTYaJbHOrO ¥ KOMOWHHUPOBAHHOT()
B3aMMOJICHCTBH,
- pa3BHBaTh KpEaTHBHOE MBIIUICHHE NPU PELICHN!
KM3HEHHBIX IPOOJIEM;
- BIIAJETh HAYYHOM TEPMMHOJOTHEH, KIFOUYEBHIMY
MOHATUAMH U METoAaMU (p3HaecKoi HAYKH;
- BJIaJIeTh HABBIKAMU y4eOHO-UCCIIEI0BATEIbCKON 1
MPOCKTHOW JIEATEILHOCTH B O0JIACTH  (PMBUKY;
CHIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY]
MOMCKY METOJOB pelIeHns 3a1ady  (DH3UIECKOro
colep)KaHus, TPAMEHEHUIO pPa3JIMIHBIX METOJOB
TO3HAHUS,
- BJIQJCTh BHUIAMH JACSATEIHLHOCTH TIO TOIYYCHHUI)
HOBOT'O 3HAHW, ero VHT e pIpeTalyH,]
npeo0pa3oBaHMI0 M TPUMEHEHHIO B  Pa3IMYHBIX
y4eOHBIX CHUTyalsiX, B TOM 4YHUCJE TpU CO3JaHNN
y4eOHBIX TIPOCKTOB B 0071aCTH (DH3UKH,
- BBUBIITH TPUYHHHO-CIICJICTBEHHBIE CBSI3H W
aKTyaJM3HpOBaTh 3aJady, BBIIBHTATh THIOTE3y €&
peIleHUs, HAXOAUTh apryMeHTHI JUIs 10Ka3aTelbCTBY
CBOMX YTBEpXKICHMH, 3aJaBaTh NapaMeTpbl U
KPUTEPHUH PEIICHUS;
- QAHAMMBHPOBATh TOJMYy4YEHHbIE B XOJE pPELICHHS
3a/ayu  pe3yibTaThl, KPUTHUECKH OLCHHWBATH WX
JOCTOBEPHOCTh, IPOTHO3UPOBATh HM3MEHEHHWE B
HOBBIX YCJIOBUSIX;
- cTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33124 H B

00pa30BaTENbHOM NESITEIHLHOCTH, B TOM YHCJIE TpY

- c(hOpMHUPOBAHHOCTH MPEJCTABICHAA O PO U MECTA
(GMBUKM 1 aCTPOHOMHUM B COBPEMEHHOM HAay4HON KapTHHA
MHpa, O CHCTeMOOOpa3yIOIe poi (PM3UKH B Pa3BUTHH
€CTECTBCHHBIX  HAYK, TEXHMKA H  COBPCMCHHBIX
TEXHOJIOTHH, O BKJAJ€ PpOCCHICKUX U 3apyOeiKHbIN
yYeHBIX-(DM3UKOB B pa3BUTHE HAyKW; TOHWMAaHHY
¢mIaecKkoil  CYIHOCTH  HAaOMIOJAaeMBIX  SIBJICHUI
MUKpPOMHpa, MAaKpOMHpa M METaMHpa; TOHNMAaHUE POJH
ACTPOHOMHH B TIPAKTHYECKOH JESATEILHOCTH YeJIOBeKa Y
JNaJbHEWIIIeM HAYYHO-TEXHHYECKOM  Pa3BHTHH, POJIH
¢muKkn B (OPMHUPOBAHMU KPYro3opa U (yHKIMOHATHHOY
IPaMOTHOCTH YeJIOBeKa [JI1 peIICHUs MpaKTHYeCKuN
3ajad;

- c(OpMHPOBAHHOCTH YMEHUI pacTio3HaBaTh (DH3UIECKHUG
ABIeHUA (TPOLECChl) M OOBSACHATH KX HAa OCHOBG
VBYYCHHBIX 3aKOHOB: PaBHOMEPHOE M pPaBHOYCKOPEHHOY
NpSIMOJIMHEHHOE JBIDKCHHE, CBOOOJHOE TMAJiCHHE Tell
JBIDKEHHE TI0 OKPYXHOCTH, HWHEpLWs, B3auMOJEHCTBUY
TeJ, KoneOaTelbHOe JIBIKCHHE, PE30HAHC, BOJHOBOY

IBwKeHue;,  auddy3uws,  OpPOYHOBCKOE  JIBIDKCHHE
CTPOCHHE KHUIKOCTEH U TBEPIBIX TEIl, I3MEHEeHHEe 00beM Y
Tel Tpd  HAarpeBaHud  (OXJAXKAEHWH),  TEIUIOBOY
paBHOBECHe, WCTApeHUE, KOHICHCAIWs, IUIABJICHHC

KpUCTaJUIM3alMs, KUIEHHE, BJIAXXHOCTh BO3[yXa, CBS3H
cpeHel KHHETHYECKOM SHEeprud TEeIUIOBOTO JBIDKECHHS
MOJIIEKYyJ C aOCOJIOTHOM TEeMIepaTypoid, TOBBINICHNUG
JIaBJieHUsl Tra3a MpPHU ero HarpeBaHWM B 3aKPBITOM COCYIE
CBSI3b MEXIy T[apaMeTpaMu COCTOSHHS Ta3a B
monporeccax; AEeKTpu3alms Tell, B3auMOJEHCTBHY
3aps/i0B, ~ HarpeBaHWE  IPOBOJHMKA  C  TOKOM
B3aUMOJIeHiCTBIE MarHuToB, INEKTPOMAarHUTHas|
MHIYKIWS, JeHCTBHE MArHUTHOIO TOJS HA TMPOBOJHUK
TOKOM ¥ JBWKYLMHCS 3aps], 3JIeKTPOMAarHUTHbI
KoJe0aHMs W BOJHBI, NPSIMOJMHEHHOE PaCIpOCTpPaHCHHY
CBETa, OTpa)XCHWE, TMpeJIOMJIeHHe, HHTepdepeHIms
Juppakiys M NOIpU3alisl CBeTa, ANCIEPCUs CBETa
dorosnexTpudeckuii  3hQeKT, CBETOBOE IaBJICHHE
BO3HMKHOBEHHE JIMHEHYATOrO0 CIEKTpa aToMa BOAOPOAA
€CTECTBEHHAsl U HCKYCCTBEHHAS paIMOAKTHUBHOCTH

- BIQJCHUE  OCHOBOMONATAIOUIMMH  (DHBUIECKUMM
MOHATHSMH ¥ BEIMYMHAMH,  XapaKTepU3YIOUIMMH
¢mmueckye mnpouecchl (CBA3aHHBIMU C MEXaHUYECKHM

JABKCHHCM, B3aUMOJICHCTBHUEM TCJI, MCXaHMYCCKHMH
KOJIeOaHMIM U N  BOJIHAMH, ATOMHO-MOJICKYJIIPHBIM
CTpPOCHHUEM BCIICCTBA, TCIUIOBBIMU rnpoueccaMmu

SJICKTPUICCKUM U MArHUTHBIM IIOJIAMU, DJICKTPHUICCKUM
TOKOM, OJJICKTPOMAarHiuTHBIMHU KOJICOaHMIMH U BOJIHAMU,
ONTHYCCKUMHU  ABJICHUAMH, KBAHTOBBIMH SABJICHUAMMH

CTPOCHUEM aToMa u aTOMHOI'O sapa
pana I/IoaKTI/IBHOCTBIO); BJIaACHUEC OCHOBOIIOJararomumy
ACTPOHOM MY CCKMM U TNIOHATHUAMMU, TIO3BOJIAOIIUMY
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mydyeHnd — (U3UKY;  aBaTh  OLEHKY  HOBBIM
CUTYyaIMsIM, OIICHUBATH MPUOOPETEHHBINA OIBIT;

- yMeTh TEPEHOCHTh 3HaHWI 10 (IBHKE B
MPaKTHYECKYI0  00JacTh  KIBHEACATEIHHOCTH]
BBIJIBUT'aTh HOBBIC HJICH, MPEJIaraTh OPHTrHHAIIBHEIG
MOXOABl U PEILECHHS; CTABUTH MPOOJIEMBI U 38124
JIOIyCKAIOIIUE aIbTEPHATUBHbBIE PEILCHIS;

- BIAJeTh HABbIKAMHU MOJy4YeHus HHpopMaIMH
(GMBIMYECKOro cofepykaHus M3 HCTOYHHKOB Pa3HBIX
THIOB, CaMOCTOSITEJIbHO OCYLIECTBIISITH  IOHCK|
aHaliM3, CHCTEMAaTH3alMi0 W  WHTEPHpeTaLHio
vHpOpMAIMK  pa3NMYHBIX  BUAOB U (opM
NPEICTaBJICHNS; OLICHMBATh JIOCTOBEPHOCTH
uHpopmarmy;

- WCTONB30BaTh CpeACTBA HMHPOPMAIMOHHBIX U
KOMMYHHKAIMOHHBIX ~ TEXHOJIOTMH B  pEIICHHH
KOTHUTHMBHBIX, KOMM YHHKATHUBHBIX 1
OpPraHM3alOHHBIX  3aJa4 ¢ CcOOJIoJeHuEM
TpeOOBaHM 3PrOHOMHUKH, TEXHUKA O€30MacHOCTH.

THTHEHBI,  PeCypcocOepeXeHus,  MPaBOBBIX W
ITHYECKUX HOPM, HOpM UH(OPMaIMOHHOH
0€30IacHOCTY;

- C037aBaTh TEKCTHI (DM3UUECKOrO COJICPKAHMS B
pasmmyHBIX  (opMaTax C y4ETOM  HA3HAYCHS]
vHGpOpPMAIMKM ¥ IGJICBOM  ayJWUTOPWH, BBIOUpaS]
ONTUM AJTbHYIO bopmy e ICTaBIICHUS %
BUBYaJIH3AIMN.

XapaKTepHU30BaTh MPOIECCHI, IPOUCXOSIINE Ha 3Be37aX
B 3BE3MIHBIX CHCTEMaX, B MEXraJaKTHIeCKOW cpejie
IBIDKEHME HEOECHBIX TEJ, DOBOIIOLMIO 3BE3d Y
BcenenHot;

- BJIQJICHWE 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUAMY
(3akoH BcemmupHoro Tsrorenuss, I, II u III 3akoHml
HeroToHa, 3aKOH COXpaHEHMS MEXaHWYECKOW OSHEPrHy,
3aKOH COXpaHEHWsS WMIyJbca, MPUHIMI CYIEePIO3HIIIN
CWI, TIPHHIMIT PAaBHOMPABHOCTH HWHEPIMAILHBIX CHCTEM
OTCUeTa; MOJIEKYJSIPHO-KUHETHIECKYIO TEOPUIO CTPOCHHS
BEIIECTBA,  Ta30Bbleé  3aKOHBI,  TMEPBBIA  3aKOH
TEPMOJVMHAMUKY, 3aKOH COXPAaHCHHS 3JIEKTPHIECKOr(
3apsiaa, 3akoH Kynona, 3akoH Oma i ydacTka LeTH
3akoH OMa 7 TONHOM 3NEeKTpUYecKOW UEMH, 3aKOH
Moy - JleHua, 3aKOH 3J€KTPOMArHATHOM WHAYKIMH
3aKOH COXpaHCHWsS JSHEPrvH, 3aKOH TMPSMOJMHEHHOT(
pacTipocTpaHEeHUsT CBETA, 3aKOH OTPAXKEHUs1 CBETAa, 3aKOH
NPEJIOMJICHHS] CBETAa; 3aKOH COXPAaHEHUs SHEPIHH, 3aKOH
COXpaHeHUs UMIIyJbCa, 3aKOH COXpaHeHws|
ANEKTPUUECKOTO 3apsia, 3aKOH COXpPaHEHHS MacCOBOIQ
yucna, TOCTynaTel bopa, 3akoH paJHOaKTHUBHOTA
pacmajza); YBEpPEHHOE HCIONb30BAHHWE  3aKOHOB W
3aKOHOMEPHOCTECH TpH aHAM3EC (PUBHUECKUX SIBICHUN Y
MPOLIECCOB;

- YMEHHE YYHUTBHIBATH TPAHHUIBI MPUMEHEHUS H3y4CHHBIX
¢bmuIecKux Mojene: MaTepuabHas TOUKa
WHepIMajibHAs CHUCTEMa OTCYETA, WeallbHbIN ra3; MOJIEIH
CTPOEHHSI Ta30B, JKUIKOCTEH W TBEPABIX T, TOUEUHBIN
JNEKTPUUECKUH  3apsiji, sepHass MOJeldb  aroMma
HYKJIOHHAs MOZEJb aTOMHOIO SApa Mpd pelLeHUH
(mBraeckux 3am1adg;

- BJAJIEHHE OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHMUS
UCTIONIb3YEeMBIMH B (DMBHKE: TPOBOAUTH TMPSIMBIE |
KOCBCHHbIC M3MEPEHMs] (U3MUECKUX BEJIMYHH, BHIOWpas
ONTMMAJIbHBIA  CTIOCO0  ¥VBMEpPEHUSs W HCIIONb3YH
WM3BECTHBIC METOABI OLUCHKH MOTPEIIHOCTEN H3MEPEHHUI
NPOBOJUTH WCCJICJIOBAaHME 3aBUCHMOCTEH (rrdecKny
BEIMUMH C WCTOJb30BAHMEM TMPSIMBIX  HM3MEPECHHH
OOBSCHATH  TIOJNYyYCHHbIE  PE3yJbTAaThl,  HCIOJb3YS
¢muyecKre TEOpUH, 3aKOHbI W TOHATWSA, U JeJaTH
BBIBOJIBI; COOJIO/IaTh MpaBwia Oe30MacHOro Tpyaa Mpy

NpPOBEJCHNN  WCCIIEAOBAaHMA B  paMKax ydeOHord
AKCTICPHMEHTA 17§ y4eOHO-HCCIIe OBATEIbCKOY
JeSATEIbHOCTH c UCTIONIb30BaHUEM 1M(POBBIX
MBMEPHTEITbHBIX YCTPOHCTB u  sabopaTopHorg
o0opynoBanust; CGHOPMHUPOBAHHOCTH TPEJICTABICHUNA
METOIaX  TMOJAy4YeHWs  HAYYHBIX  ACTPOHOMMYECKHN
3HAHMI,

- ¢(popMHUPOBAHHOCTH YMEHHS PEIIaTh PAaCYCTHBIC 3a/1a4H
C SBHO 3aJaHHON (M3HUECKOH MOJEINbI0, HCTIONb3Ys
¢m3ryeckre 3aKOHbI M TPHHIMIGI, HA OCHOBE AHAIM3Y
ycIoBUS  3ajladyd  BbIOMpaTh (HM3WYECKYI0 MOJENb
BBIICNATh  (UBWMYECKHE  BENMUHMHBI HW  (DOpPMYIIBI
HEOOXOIMMBIE I €€ PELICHHs], IPOBOIUTH PacyeThl Y
OIICHMBATh  PEANbHOCTh  TOJMYYCHHOT0  3HAYCHHS
(GMBIHECcKO BEJMYHHBI; PeIlaTh KauyeCTBEHHbBIC 3aavl]
BBICTpaMBasi JIOTMYECKH HETPOTUBOPECUYUBYIO IIETIOUKY
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paccykleHuid C onopod Ha M3yYEHHbIE 3aKOHBI
3aKOHOMEPHOCTH U QU3MUECKHE SIBICHUS;

- c(OpMHUPOBAaHHOCTH YMEHHUS TNPUMEHATH TONyYCHHBIQ
3HAHWSI U1 OOBSICHEHMS  YCJIOBMH  NpOTEKaHWs)
¢mUdecKnX SBICHWH B TPUPOAEC W IS TIPUHATHS
NPAaKTUYECKUX PEIICHH B TOBCEJIHCBHOM JKU3HU JIJisk
obecrieueHnss  O€30MACHOCTH  TpU  OOpallieHHud g
OBITOBBIMM MPHOOPaMU U TEXHMUECKUMHU YCTpPOICTBaMU
COXpaHGHMSI  3/I0pOBbSI M COOJIOZCHUS  HOpPM
OKOJIOTMIECKOr0 TOBENCHWSI B OKpyXaomlel cpeje
MOHUMAaHHEe HEOOXOIMMOCTH TPHMEHEHUS JOCTWKEHUH
(1563211971 u TEXHOJIOT U TSt palMoHaIbHOr(
TPUPOJIOTIOIIb30BaHUS

- c(hOpMHpPOBAaHHOCTH  COOCTBEHHOM TIO3MIMHM  TIQ
OTHOIICHWIO K (M3MYECKON HHpOpMAaImy, TOTydaeMol
W3  pasHBIX WCTOYHHMKOB, YMEHHWHA  HCTIONB30BATH
IM(pPOBBIE TEXHOJOTHH U TIOWCKA, CTPYKTYPHPOBaHUS
MHTEPIPETAllM ¥ TPEJCTABJICHHUS Y4EOHOH W HayYHOT
TIOTTYJISI PHOM uHpopMaImy; pa3BuTHE YMEHHH
KPUTHYECKOr0 aHaJIM3a ToTy4aeMoi HHOpMaInH;

- OBJAJICHWE YMEHWIMHM paboTaTh B TIpymme d
BBITIOJTHCHHEM Pa3IIMYIHBIX COIMAJIbHBIX  POJIei
IUTAaHAPOBATH pabory TPYIIIH, panroHaIILH]
pacmpeneniaTh  JCSATENHBHOCTh B HECTaHIApTHBIN
CUTyalsiX, aJCKBaTHO OLCHHMBATH BKJIAJ Ka)XI0ro W3
YYaCTHUKOB TIpyIIbl B pELIEHHE paccMaTpUBAEMO}]
npoOJIeMBI.

1.4. O0mas TPy10€MKOCTh JMCHUIIIMHBI.

VYyeOHas Harpy3ka (Bcero) 108 yacoB, B TOM 4ucIie:

- o0s3aTenpHas ayTuTopHas yueOHast Harpyska oOydatorerocsi - 108 vacos.



2. CTPYKTYPA U COJEPKAHUE JUCHUIIIMHbI

2.1. O6beM AUCHUIUIUHBI M BHIbI Y4e0HOI padoThI

Buj y4yeOHbIX 3aHsATHI

O0BLEM yacoB

cemecmp Hroro

1 2
YueOHas Harpyska (Bcero) 64 44 108
Obsi3aTesibHASI AyTUTOPHAsI HArpy3Kka (Bcero), B TOM 64 44 108
qucie:
- JICKIIN T 32 22 54
- IPAKTUYECKUE 3AHATUS 32 22 54
CamocrosiTesibHasi padoTa - - -
NuauBuayaIbHBINA POEKT - - -
Koncyasranumn - - -
@opMa NMpPoMe:KYTOYHOI ATTeCTANMHU MO JAUCHUILIHHE -
-mudpepeHInpOBaHHbBIN 3a4eT + +




2.2. TemaTudeckuii iian u coaep:xkanue Jucuumauabl OYIL.06 «®u3znka»

Haume HOBaHHepa31eJIoB
H TeM

Cojep:kanue yue GHOro MaTepuaia, 1a00paTopHbie U MPAKTHYECKHE 3aHSATHS, CAMOCTOSITE JIbHAsA
padoTa o0yuyaronmxcs

OoBeM
4acoB

®opmupyemMsbie
KOMIIeTe HIIUH

1 cemecTp

Pa3nen 1. Beenenue

Tema 1.1.
BBenenne

Coaep:xanne yqe0HOIo MaTepHuaja

Dusrka - Hayka o npupozae. HayuHsle MeTOABI O3HAHUA OKpY’KalOIIEro Mupa. Poib axcrepuMeHTa U
Teopuy B TMpoLecce IMO3HAHWA MPHPOABI. ODKCIepuMeHT B (msuke. MopenupoBaHue (Gu3HIecKux
sIBJICHHU U npoueccoB. Hayunele rumnore3sl. PU3ndecKUe 3aKOHbl U TEOPUU. | paHUIpI IPUMEHUMOCTH
(dm3maeckux 3akoHoB. [IpuHimn coorBeTcTBUA. Pois u MecTo ¢m3uku B (popMUPOBaHUH COBPEMEHHOI
HAYYHOW KapTHHBI MUpPa, B PAKTUYECKOMN IEATEIHHOCTH JIOAE T

OK-07

Pa3gea 2. Mexanuka

Tema 2.1.
Kunemaruka

Coaep:kanue yde OHOTro MaTe puajia

Mexannueckoe JBmkeHHe. OTHOCHTENBLHOCTH MeXaHumieckoro aBwkenws. Cuctema oTcyeTa.
Tpackropusi. [lepemernienrie, ckopocTh (CpelHsIsi CKOPOCTh, MTHOBEHHAss CKOPOCTh) M YCKOPEHHE
MaTepHaJbHOW TOYKHM, WX TPOSKIMH HA OCH CHUCTEMBI KoopaumHaT. CloXeHWe TepeMelleHri H
CIIO)KCHHE CKOpPOCTel. PaBHOMEpHOE U pPaBHOYCKOPEHHOE TPSAMOJIMHENHOE aBWKeHue. | padukw
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHWS, NMyTH U TEpeMEIlEHUWs] MaTepUalbHOM TOYKU OT
BpeMmenn. CBoOOmHOE TmaneHWe. YCKOpeHHe CBOOOHOrO maaeHus. KpuBommHeHHOE JBIDKEHHE.
/[BIDKeHME MaTepUaabHOM TOYKH MO OKPY>KHOCTHU. YTJIOBasi CKOPOCTb, JIMHEHHAsi CKOpocTh. Ilepron U
uacTora. LleHTpocTpeMuUTENHHOE YCKOPEHHE

[IpakTH4eckoe 3aHsATHE
3MepeHre MTHOBEHHOM CKOpOCTH. MccienoBaHWE COOTHOLICHUS MEXAY IyTSAMHU, NPOHICHHBIMU
TEJIOM 3a TMOCJIEIOBATENLHBIE PAaBHBIE TPOMEXKYTKM BPEMEHH IPH PABHOYCKOPEHHOM JIBIDKCHHH
Ha4aJbHOM CKOPOCTBIO, PABHOW Hyt0. V3ydeHue ABWKEHHS IIApUKa B BA3KOW KUAKOCTH. M3ydenue
IIBIDKEHUS TeJ1a, OPOLIEHHOIO FOPH30HTAJIBHO.

OK-07

Tema 2.2.
JuHnamuka

Copepsxanne yde OHOro MaTe puajia

[IpyHivn orHOcuTenbHOCTH [Mamwies. Ilepseiii 3akoH Herorona. MHeprmanmbHble CUCTEMBI OTCUETA.
Macca tena. Cwra. [puaiun cyneprniosmmm cwit. Bropoii 3akoH HeroTOHA 17151 MaTepHaibHOM TOYKA
B nHepimaibHoi cucteme orcuera (MCO). Tperuit 3akoH HeloTOHa [171s1 MaTepUaibHBIX TOUEK. 3aKOH
BcemupHoro Tsarorenusa. Cuia TspxectH. [lepBast kocMmaeckas ckopocTh. Bec Tena. Cuia ynpyroctu.
Bakon ['yka. Cwia tpenmsi. Cyxoe Tpenme. Cwia TpeHHWS CKOJMBKCHHS W CWIa TPCHHUS TIOKOS.
Koapdrmenr tpennst. Cwia CONpOTHBIEHWS MpH JBIKEHMM Tela B OKUIKOCTH WIM rase.
[locTymatenpbHOe ¥ BpalIaTeIbHOE [BIKEHHE AaOCOMIOTHO TBEPAOro Tema. MOMEHT  CHIIbI

OTHOCUTCJIbHO OCH BpallICHUA. IInevo cwibl. YciaoBus PaBHOBCCHA TBCPAOro TCjia B NCO

OK-07




[IpakTHYeCcKOe 3aHATHE.

M3ydyenue pABWKeHHsS Opycka IO HAKIOHHOM IUIOCKOCTH MO JCHCTBHEM HECKOJNBKUX CHIL.
liccrienoBane 3aBUCHMOCTH CWI YIPYrOCTH, BO3ZHUKAIONWMX B Ae(GOPMHUPOBAHHOW MpYXUHE |
[pe3MHOBOM 00pasle OT BesmuMHbl uX nedopmaimm. MccnenoBanue yciioBUil paBHOBECHUS TBEPAOrO
TeJla, IMEIOIIEr0 OCh BpaILeHUs

Tema 2.3.
3aKkoHBI COXpaHEeHUS B
MeXaHHUKe

Conep:kanne yueGHOI0 MaTe puajia

MMMy IbC MaTEpHABHOM TOYKH, CHCTEMBl MATEPHANBHBIX TOUEK. VIMIyIIbC CHIBI U W3MEHEHHE
pMIynbca Tenma. 3akoH coxpanenms ummyiabca B MCO. PeaxruBHoe nBwkenune. Pabora cubl.
MommocTs  cwibl. KuneTumueckass 5sHeprusi MaTepualbHOM Touku. Teopema 00 W3MeEHEHUH
KuHeTH4ecKod — sHeprud.  lloreHmmaneHast — sHeprws.  lloreHmmanbHass — SHEprust  ymopyro
neopMHUpoBaHHON TpyXuHbL. lloTeHimanpHas oSHeprust Tena BOJM3HM TOBEPXHOCTH 3EMIIN.
[ToreHmanbHple W HETIOTEHIMAIbHBIE CWIbL. CBSA3b paOOTHl HETOTEHIMAIBHBIX CWI C W3MEHEHHEM
MEXaHWYECKOM JHEprud CHUCTEMBI TeJ. 3aKOH COXPaHCHMS MEXAaHMYECKOW BSHEprud. YTpyrve |
HEyNpyrHe CTOJIKHOBEHHS

[IpakTHyecKoe 3aHsATHE.
l3yuenne cBsi3u CKopocTeil Ten mpu Heympyrom yxaape. MccrnemoBanue cBsi3u pa®oThl CHIBI C
I3MEHCHIEM MEXaHWI €CKOW SHEPIrun Telia

OK-07

Paznes 3. MoJiekyasipHasi (pU3UKA U Te PMOAUHAMHKA

Tema 3.1.
OCHOBBI MOJIEKYJISAPHO
- KHHEeTUYe CKOi Teopuu

Copep:xkanne y4e 0HOT0 MaTe puajia

(OCHOBHBbIE TIOJNIOXKEHUS MOJIEKYJSIPHO-KMHETHUECKOH Teopu. bpoyHoBckoe nBmwxkenue. uddysus.
XapakTep ABWKEHHS W B3aUMOJEWUCTBMS 4YacTHIl BellecTBa. Mojea cTpoeHus ra3oB, JKUIKOCTEH U
TBEPIBIX TEJI U 00BICHCHUE CBOKCTB BEIIECTBA HA OCHOBE dTUX Mojelieil. Macca u pa3Mephbl MOJICKYIL
KommuectBo BemectBa. [loctosinHast Aorangpo. TemoBoe paBHOBecue. TemmepaTypa U ee
mMepenne. lllkama temmepatyp Llembcus. Mopens uneansHoro rasza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUY €CKOM TE€OpUH HlealIbHOro ra3a. AOCOMOTHAs TeMIepaTypa Kak Mepa cpeiHe
KMHETMHECKON DSHEepruM TEeIUIOBOro JBIkeHus dactui raza. lllkama temmepatyp Kenbpuna.
YpaBuenue MenneneeBa-Knanedipona. 3axoH J[lanprona. ['a3oBele 3akoHbl. M3ompoueccel B
A TbHOM Tra3e ¢ TIOCTOSHHBIM KOJMYECTBOM BEIECTBa: M30TepMa, H30X0pa, m3odapa

HpaKane CKoO¢ 3aHsATHE. HBMepeHI/Ie MacCChl BO3yXa KinaccHoM komHaTe. MccriemoBaHue
3aBUCUMOCTHU MCIKAY MapaMeTpaMn COCTOSAHUA pa3peiKSCHHOI'O Ira3a

OK-07

Tema 3.2.

OcHOBBI
Te pPMOJTUHAMUKH

Copepsxanne yde OHOro MaTe puaja

TepmonuHamMudeckass cuctemMa. BHYTpEHHsS SHEprus TEPMOIMHAMUYECKON CHCTEMBI U CIIOCOOBI ee
m3Merenns. KommiecTBo TemwioTsl U pabora. BHyTpeHHsIs SHEprusi OIHOATOMHOIO MAEaJIbHOTO rasa.
Bunbl Teronepenayn: TEIUIONPOBOIHOCTb, KOHBEKLWS, M3IydeHue. TeInloeMKOCTh Tena. Y JeNbHasg
TEIUIOEMKOCTh BelecTBa. KonmuuecTBo TeIwoTsl pu Temionepeaaye. [1epBblii 3aK0oH TEpMOJUHAM UKH.
[IpuMeHeHre mepBoro 3aKOHa TEPMOIMHAMUKH K m3onpoueccaM. ['paduueckas nHrepnpeTalys padboTh]
raza. TermoBeie Mammsbl. [lpuHIMBl nedicTBUs TerwioBbix MammH. [IpeoOpa3oBanusi SHepruu B

TeruioBbIX MammHaX. Koaddumment monesnoro nevictBus (nanee — KITJ) TermoBoit mammnbl. [y
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Kapao m ero KIIJI. Bropoii 3akoH TepmomuHamukyd. HeoOpaTUMOCTL TPOIECCOB B TIPHUPOJIC.
(DKOJIOTHY €CKHUE TPOOIEMBI TEIUIOPHEPreTUKH

[IpakTH4ecKoOe 3aHATHE.
M3MepeHne yaelIbHOM TEINIOEMKOCTH

Tema 3.3.
ArperarHbie COCTOSIHHUS
BellecTBa M (azoBbIe
1epexoabl

Copepskanne yde OHOro MarTepuajia

[TapooOpazoBanrie W KoHmeHcalws. lcrmapeHne W KumeHHe. Y IeNbHAsl TEIoTa MapooOpa3oBaHUS.
3aBUCUMOCTD TEMIepaTypbl KWIICHHWS OT MJaBieHUsA. AOCOMOTHAsS W OTHOCHTENBHAS BIIAYKHOCTH)
Bo3nyxa. Hacwimennelii nap. TBepmoe teno. Kpucramwmueckue u amopgHble Tena. AHU30TPOIMS]
CBOWCTB KpucTayuioB. JKunkue kpuctasuisl. CoBpeMeHHblE MaTepuaiibl. [1naBneHue u KpucTamsays.
Y nenbras Temiora wiaBneHuws1. CyOmimarms. Y paBHeHHE TEIUIOBOro OanaHca

[IpakTH4ecKoe 3aHATHE.

TexHnaeckue yCTpOHCTBA U MPAKTUIECKOE NMPUMEHEHNE: TepMOoMeTp, 6apomeTp. OmnpesesieHre MacChl
BO3/yXa B KOMHATE HA OCHOBE M3MEPEHHH 00beMa KOMHATHI, JaBJICHMSI U TEMIIEPATyphl BO3yXa B HEH.
TexHnueckue yCTpOWCTBa M NMPAKTHYECKOE NPUMEHEHHE: ABHTaTeNlb BHYTPEHHETO CTOpaHUs, OBITOBOM
XOJOAWIBHUK, KOHAMIMOHEP, TMIPOMETP U ICHXPOMETp, KaJOPUMETpP, TEXHOJIOIMH MOTy4eHUs]

COBPCMECHHBIX MAaTE€PHAJIOB, B TOM YHMCJIC HAHOMATCPHaJIOB, U HAHOTCXHOJIOI' M

OK-07

Bcero 1 cemecTp

64

2 cemecTp

Paznen 4. DiaeKTpoauHAMHKA

Tema 4.1.
DJIe KTPOCTATHKA

Conep:kanne yueOHOI0 MaTe puaJia
OnexTpu3alisl Tel. OJeKTpuueckuil 3apsin. [IBa Bupa snexTpuueckux 3apsiuoB. [IpoBomnuky,
IDICKTPUKY WM MOJMYIPOBOAHUKY. 3aKOH COXPAaHEHMsI 3JIEKTPUYECKOro 3apsaja. BiammoneicTBue
BapsinoB. 3akoH Kynona. Onexrpuueckoe nosne. HampsokeHHOCTH anekTpudeckoro noms. Ilpuniym
CYNEpHO3MIIMK AIEKTPUUECKUX Mojied. JIMHMM HanmpspKeHHOCTH 3reKTpudeckoro mnois. Pabora cu
hiiekrpoctatraeckoro noist. IloreHmman. Pasnocte mnoreHimanos. [IpOBONHMKHM M IVDIEKTPHKH B
BIIeKTpocTaTUYEeCKOM Tojie. Jlmpnexkrpuueckass MPOHMLIAEMOCTh. OneKTpoeMKocTh. KoHmeHcaTtop.
DJIEKTPOEMKOCTD IUIOCKOIO KOHAEHCATOPA. DHEPIHsl 3aps>KEHHOTO KOHIEHCATOopa

OK-07

Tema 4.2.
ITocToAAHHBIH
JJIe KTPU4e CKUil TOK.
TokHu B pa3IM4uHbIX
cpeaax

Copepsxkanne yde 0HOIr0 MaTepuajia

DJIEKTPUIECKUI TOK. Y CIIOBUSI CYIIECTBOBAHUS MEKTPHUECKOro Toka. Mcrounnku Toka. Cuna Toka.
[TocTostHubril Tok. Hampsokenwe. 3axkoH Oma s ydacTKa LETH. DJEKTPUYECKOE CONPOTHUBJICHHUE.
Y nenpHOe compoTuBIeHHe BellecTBa. [locienoBaTensHoe, MaparielibHOe, CMEIIAHHOE COE/IMHEHNE
MPOBOHUKOB. Pabora snekTpudaeckoro Toka. 3akon Jxoys-Jlerna. MoIHOCTE 3IEKTPHIECKOro TOKA.
(DJICKTPOABIKYIIAS CWIa W BHYTPEHHEE COIPOTHBIICHWE WCTOYHWMKA TOKAa. 3akoH OMa JJIs TOJTHOM
(3aMKHYTOM) ANIeKTprudecKol er. KopoTkoe 3aMBIKaHue.

(DJIEKTPOHHAS! TPOBOJWMOCTH TBEPABIX METAIOB. 3aBUCUMOCTH COIPOTHBIEHHS METAJJIOB OT
remrepatypbl. CBepXIPOBOANMOCTD. DIEKTPUIECKUN TOK B Bakyyme. CBOWCTBA 3JI€KTPOHHBIX ITy4YKOB.
[TomynpoBonnnkn. CoOCTBEHHass M TPHUMECHAs NPOBOJUMOCTDH TONYNPOBOAHMKOB. CBoWcTBa p-NA

mepexona. [lomynpoBOMHMKOBEIE TIPHOOPHI. OJICKTPUUECKHHA TOK B pacTBOpaX M paciuiaBax
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PIIEKTPOSIUTOB. DJIEKTPOIMTHYECKAsT AUCCOLMAIMA. OJEKTPOIM3. OJEKTPHYECKUWd TOK B rasax.
CaMOCTOSITENLHBIN 1 HECAMOCTOATEJIBHBIHN paspsia. Monaus. [1naszma

[IpakTH4ecKoOe 3aHATHE.
M3yyeHne CMEIIaHHOTO COEIUHEHWs PEe3MCTOpOB. M3MepeHue sneKTpOoABIKYLIECH CHIbI HMCTOYHHUKA)
TOKA M €0 BHYTPEHHETO CONPOTUBIICHHS

Tema 4.3.
MarHuTHoe moJie.
DJiIe KTPOMATHUTHAsA
HHAYKIHS

Conep:kanne yyeOHOT0 MaTepHaJia
[locTossHHBIE MAarHuThl. B3auMOAEHCTBUE TMOCTOSHHBIX MArHuTOB. MarnutHoe mone. Bexrop
MarHuTHOM WHAyKupH. [lpuvHipn cynepnosmwm. JlvHmm MaraurHOM wHnykiwd. KapruHa —JiHMiA
MArHUTHOM MHAYKLMH TOJIA TIOCTOSHHBIX MAarHuTOB. MarHUTHOE Mojie MPOBOJAHMKA ¢ TOKOM. Kapruna
UTMHWM TONIsE JJIMHHOTO TPSAMOrO TPOBOJAHMKA M 3aMKHYTOrO KOJBIIEBOTO MPOBOJHHUKA, KATYIIKU C
rokoM. OmbiT Opcrena. BzaumoneldcTBue npoBonHMKOB ¢ TokoM. Cwia Amnepa, ee MOAYJb U
HanpaBienre. Cwia Jlopenia, ee Momymb W HampaBicHue. JIBIDKeHME 3apsiKEHHOM YacTHIHI B
OJTHOPOJTHOM MarHuTHOM Tioiie. Pabora cunbl Jlopenia. SIBieHWE SICKTPOMArHWTHOW WHIYKIIWH.
[Torok BekTopa M™arHuTHOM wHAYKIMK. OJC wHAYKIMW. 3aKoH SIEKTPOMATHUTHOM HWHIYKIHH
@Dapanes. BuxpeBoe »siexTpuueckoe Tone. OJIEKTPOABIKYILIAS CWIA HMHAYKIMA B TPOBOHUKE,
BIDKYILIEMCS] TIOCTYMATENbHO B OMHOPOAHOM MarHuTHoM mone. IlpaBwino Jlenma. MHIyKTHBHOCTB.
SIBnenne camomHnykipm. JJIC caMOMHIyKIWHM. ODHEPrus MAarHUTHOTO TMOJISI KaTYIIKA C TOKOM.
DJIEKTPOMAaTHATHOE TIOJIE

[IpakTHYecKoe 3aHATHE.

TexHnueckue ycTpoicTBa M NMPAKTHUECKOE MPUMEHEHHE: 3IEKTPOCKOI, 3IEKTPOMETP, KOHIEHCATOop,
KOMMpOBaJbHBIM ammapaT, CTPYWHBIA TMPUHTEp, aMIepMeTp, BOIBTMETP, PEOCTAT, UCTOYHHKH TOKa,
PIIEKTPOHATPEBATENbHBIE TPUOOPBI, 3JIEKTPOOCBETHTEINIHHBIE TNPHOOPHI, TEPMOMETpP COMPOTHUBICHNS,
BaKyyMHBII JIHON, TEPMHCTOPHI ¥ (HOTOPE3UCTOPBI, TOIYNPOBOIHUKOBBIN MO/, TajbBaHHKA,
[OCTOSIHHBIE MATHUTBI, 3JEKTPOMATHHUTHI, SIIEKTPOABHUraTEeNb, YCKOPUTEIH SJIEMEHTapHBIX YacTHI,
VHIYKIMOHHAsL TIeYb.

[TpakTnueckas paGora: Mepbl 371eKTPOOE30MACHOCTH, SIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHS
PIEKTPONPHOOPOB, KOPOTKOE 3aMbIKaHHE

OK-07

Pasznea 5. Kore0anus u BOJIHEBI.

Tema 5.1.
MexaHuueckue u
3J1e KTPOMATHUTHBIE
KO0JIe 0aH U A

Copepsxanne yde OHOro MaTe puajia

KonebarenbHast cuctema. CBobonnbie koneOanmsi. ['apmonmdeckme komeGanws. Ilepwon, dacrtora,
aMmuuTyna W gasza konmeOanuid. [IpyXMHHBIA MasTHHK. MaTeMaTHYeCKUd MAasTHHK. Y paBHCHHC
rapMOHM4eCcKUX KoneOanuii. KuHemaTmueckoe U JMHAMUYECKOE OINMCaHHe KoneOaTeIbHOro ABIDKEHUS.
[TpeBpamienre SHEPruM MpU TapMOHMYECKHX KoneOaHmsix. CBsS3b aMIUMTYABl KONEOAHHMI MCXOIHOM
BEJIMMMHBI C aMITTUTYA0M KojeOaHuil ee cKopocTH U yckopeHus. KonebaTenbnbiit koHTyp. CBOOOIHBIE
PIIEKTPOMAarHUTHbIE KoseOaHus
B WICAIHLHOM KOJIeOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHWIECKUMH H SJIEKTPOMAarHUTHBIMY

KOJIeOaHUMU. q)OpMYJ'Ia Tomcona. 3axoH COXpaHCHMA SHCPIruv B U1C€aJIbHOM KojIe0aTeIbHOM KOHTYPC.
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BriHyKIeHHBIE MeXaHmdeckue KoneOanmsi. Pe3onanc. Pe3oHancHast kpuBas. BreiHyx 1€ HHBIE
brieKTpoMarauTHele KoneOanms. [lepeMennblii Tok. CUHyCOMTAIbHBIN TIEPEMEHHBI TOK. MOIIHOCTH
MEPEeMEHHOr0 TOKa. AMIUIMTYIHOE M JCHCTByIOIlee 3HAYEHWE CWIbI TOKAa U HANPSDKEHUS.
Tpancdopmarop. [IpomBoacTBo, mepegada M MOTpedIeHHe MEKTPUIECKON SHEPIHH. DKOJOTHIECKHE
[PUCKH TIpY TIPOM3BOJCTBE AJICKTPHUECKOW sHeprur. KynbTypa HCTONB30BaHKS AICKTPOSHEPIHH B
TIOBCEJHEBHOM KU3HUA

IIpakTHYecKOe 3aHATHE.
MccnenoBaHue 3aBUCHMOCTH TIEPHOJA MAaJIbIX KOJNEOAHW Tpy3a Ha HUTH OT JUJIMHBI HUTH U MaccChl

rpy3a. VccrnenoBanne nmepeMEHHOr0 TOKa B IIENM W3 TOCIIEOBATENILHO COEJIMHEHHBIX KOHJEHCATOpa,
KaTyILIKW U PE3UCTOpa

Tema 5.2 Conep:kanue yueGHOI0 MaTe puajia OK-07
Mexannueckue u  [MexaHnueckre BOJHBI, ycsioBus pactnpocTpaHenus. [leprog. CkoOpocTh pacmpoCTpaHEHHS W JJIMHA
JIEKTPOMAarHuTHbIE [BosHbL. [lomepeunsie U npojobHbIe BOIHBL. MHTEphepeHmsa u qudpakiys MeXaHMIeCKUX BOJH. 3BYK.
BOJIHBI CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TemOp 3Byka. DIeKTpOMarHATHBIE BOJHBI. Y CIIOBH]
M3Ty4eHUs ANIEKTPOMATrHUTHBIX BOJNH. B3amMHast opueHTaims BekTopoB E, B 1 v B anekTpoMarHuTHoi
BoHe B Bakyyme. CBOMCTBAa 3JIEKTPOMArHUTHBIX BOJIH: OTpPaKCHUE, NPEJIOMJICHUE, MNOJSIPU3aLMs
muppaxmys, uaTepdepeHips. CKOpoCcTh 2MeKTpoMarHuTHeIX BOJMH. Lllkana smeKTpoMarHATHBIX BOJIH.
[IpruMeHeHre 3J1eKTPOMAarHUTHBIX BOJH B TeXHHKE U ObITy. [IpUHIMIBI pajuoCBSI3U U TeJEBUIICHHS.

Panronokarma. DIeKTpOMarHUTHOE 3arpsi3HEHHE OKpPY Kalollel cpebl

Tema 5.3 Copep:xkanue yde OHOTro Marepuajia OK-07

Onrtuka [IpssMonMHEIHOE pacTpoCTpaHEeHHe CBETa B OAHOPOAHOM cpene. JIyd cBera. OTpaxeHue cBeTa. 3aKOHb]

oTpaxkeHus cBeta. [locTpoeHne m300paskeHMH B IDIOCKOM 3epkajie. [IpenomieHue cBeTa. 3aKOHBI
npesoMieHus cBeTa. AOCOMOTHBIM MokazaTenb mnpesomieHus. [loHoe BHyTpeHHee OTpakKeHUe.
[IpenenpHBI yron MOMHOrO BHYTpeHHero orpaxkenws. Jucmepcus cera. CloXHBIA cocTaB Oenoro
ceera. l[Ber. CoOwmparonme u paccemBaronme IMH3BL. ToHKas jmH3a. QDOKyCHOE pacCTosHHE H
ONTHYECKas CIIa TOHKOHM JHMH3BL. [locTpoeHne mo0pakeHnid B COOMPATONHX U PACCEHUBATOIINX JIMH3AX.
@Dopmysia TOHKOM JIMH3BL. Y BEJIMUEHHE, AaBaeMoe JIMH30M. [Ipeaenbl npuMeHnMOCTH TeOMEeTpUd eCKON
onruky. Murepdepenimst cBeta. KorepeHTHble MCTOYHHMKH. Y CJIOBHMS HAOMIOAEHUWS MaKCUMYMOB U
MUHAIMYMOB B MHTEp(QEpEHLMOHHON KapTHHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.
Jlndppakimst cera. JudpakiponHass pemeTka. YcjaoBHe HAOJIOACHHMS TJIABHBIX MAaKCHMYMOB TIpH
[aIC€HIM MOHOXPOMAaTHYECKOr0 CBETa Ha THU(PpaKIMOHHYO pereTKy. [lomspmamst cBera

[IpakTH4yecKoe 3aHsAITHE
[IpakTuueckast pabora: TexHudeckue yCTpOMCTBa M TPAKTUYECKOEe TpUMEHeHue: cevicmorpady
PIIEKTPUUECKUHA 3BOHOK, T€HEPAaTOp MEPEMEHHOr0 TOKA, JIMHUM JJIEKTporepenad, MY3bIKalbHbIC
MHCTPYMEHTBI, YIbTPA3BYKOBas JMATHOCTHKA B TEXHUKE W MEJIUWIMHE, Pajiap, pavolpHeMHUK)
reneBm3op, aHreHHa, Tenedon, CBY-meub, ouky, syma, GoroammapaT, MPOSKIMOHHBINA ammapat
MUKPOCKOIIL, TEJIECKOIL, BOJIOKOHHASI ONTHKA, JU(PPAKIFOHHAS PEIIETKA, MOJSPOHII, TEJICCKOIL

[IpakTtmaeckas pabora: Bumger maydenmit. Bumbr cmekTpoB. Crektpsl ucmyckanus. CHEKTpEHI




nornomenns. CrekTpaibHblii aHam3. CreKTpajbHble KIACCHI 3Be3[l. YIbTPa(HuOIeTOBOE M3ITydeHHE.
MuppakxpacHoe mmydenue. PenrreHoBckue smyau. Vx npuposa u coiicTBa. 1lIkana snekTpoMarHiTHBIX
137Ty4 € HUIA

Pa3nen 6. OcHOBBI CIe NUABLHON TEOPUHU OTHOCHTEJIBLHOCTH

Tema 6.1. Conep:kanue yueOGHOI0 MaTe puajia OK-07
OcHOBBI TeOpHUH ['paHmibl  NPUMEHMMOCTH  KIIACCHYECKOM  MexaHukd.  [locTymaTel  celMabHOM — TeopHy
OTHOCHTEJBHOCTH [OTHOCUTEIHHOCTH: MHBAPHAHTHOCTH MOJYJSI CKOPOCTH CBETa B BaKyyMe, MPHHIMIT OTHOCHUTEJIHLHOCTH
DifHmTeiiHa. OTHOCHUTENPHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHHE BPEMEHH U COKpPAILEHHE JUTHHBI,
OHepruss ¥ WUMIYJIbe CBOOOMHOM uacTuipl. CBsI3b Macchl C JHEPrHEH W HUMIYJIbCOM CBOOOHOM
HaCTHUIBI. DHEPTHs TIOKOSI CBOOOIHOM YaCTHIIBI
Paznen 7. KBanToBas ¢pusuka
Tema 7.1. Conep:kanue yueOHOTr0 MaTe puaja OK-07
DJieMEeHTBI Dotonel. @opmyna [lnanka cBs3u sHeprum (GoTOHA € €ro YacTOTOM. DHeprus M MMIYNIbC (HOTOHA.
kBaHTOBO# onTtuku |[OTKpeiTHe U wuccnenoBanre Qorodddexra. Omeitel A.I'. CronmeroBa. 3akoHsl (oroddpdekTa.
YpapHenne OwHmTeiHa nis (orodddekra. "Kpacnas rpanmma" dorosddekra. laBiaeHue cBeTa.
Omneitel [1.H. JleGenesa. Xumudeckoe AeHCTBHE CBETA
Tema 7.2. Conep:kanue yueOHOTr0 MaTe puasa. OK-07
Crpoenune atoma [Mozens atoma Tomcona. OmbiTel Pesepdopna no uccnenoBanmo ctpoeHus atoma. IlnanerapHas
Mozenb atoma. [loctymater bopa. Mznydenne u morsomienre (GOTOHOB MPH MIEPEX0Ie aToMa ¢ OTHOT(
YPOBHS 3Hepruu Ha Jpyrod. Bumel cnekrpoB. CriekTp YpOBHEH 3Heprud aroma Boaopoia. BomHoBbie
cBoiicTBa yactuil. Bomuel ne bpoims. Kopryckymspro-BoHOBOH ayammsM. J[udpakius 35IeKTpOHORB B
kpricTasmax. CIIOHTaHHOE ¥ BBIHY)KACHHOE M3JIydeHHe. Y CTPOICTBO M MPUHIMIT PaboTHI J1a3epa
[IpakTH4ecKoe 3aHATHE.
Ha6monenre MHEHIaTOro CrieKTpa
Tema 7.3. Conep:kanue yueGHOI0 MaTe puaja. OK-07

ATOMHOE AP0

MeToabl HAOMIOEHNSI U PETUCTPALMU dIEMEHTAapHBIX YacTull, OTKPHITHE PaJUOaKTUBHOCTH. OTBITHI
Pesepdopna no onpeaeseHNI0 cocTaBa paJMoakTUBHOIO m3mydeHus1. CBoiicTBa anbga-, 6era-, raMma
3TydeHud. BiusiHre paguoakTHBHOCTH HA JKMBbIE OpraHm3Mbl. OTKpHITHE TMPOTOHA W HEWTpPOHA.
Hyknonnas monens snpa ['eizenOepra-MBanenko. 3apsin sapa. MaccoBoe uucio sapa. M3orombl,
IAnbda-pacmian.  DNEKTPOHHBIA W TIO3UTPOHHBIA ~ OeTa-pacman. [amma-msmydenue.  3akoH
[PalMOaKTHBHOTO pacriajia. JHEPrHs CBS3HM HYKIOHOB B siipe. SmepHbie cwibl. [ledekT maccsl spa.
Sneprsie peaximm. Jlenenve u cunres saep. AnepHeiil peaktop. Tepmosiae prblii cuaTe3. [IpodieMs U
[IEPCIIEKTUBBI SIAC€PHONM 3HEPreTUKH. OKOJOTMUECKHE ACIHEKThl JIEPHOM SHEPreTHKU. ODJIEMEHTapHbIE
wacTulpl. OTKpeITHE No3uTpoHa. DyHaMeHTa bHble B3auMOIeCTBUS

IIpakTHYecKOe 3aHATHE.

ccieqoBanre TPEKOB YacTHII (TIO TOTOBBIM (poTorpadusim)

Paznen 8. DieMeHTHI aACTPOHOMHUY M ACTPOPUINKH




Tema 8.1
JJieMEeHThI ACTPOHOMHUH
U acTpopu3uKn

Copaep:xanue yde 0HOro MaTepuaia

Bun 3Be3gHoro nHeGa. Co3Be3ausi, sIpKME 3BE3[bl, IUIAHETHI, WX BUIKUMOE JABIKeHHe. ColHeYHas
cuctema. [lmanetsl 3emHoU Tpymmbl. [Inanetsi-rurantsl. Manbie Tena ConHeuHol cucteMbl. CorHie
horocdepa u atmocdepa. ComHeuHass akTHBHOCTh. McTounmnk sHepruv CoJHIA U 3Be3[. 3BE3[IbI, UX
OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETHMMOCTb, paguyc, TEMIEpaTypa, UX B3aUMOCBA3b. 3BE3[bI
FJaBHOM MOCJEIOBATEJIBHOCTH. 3aBHCHMMOCThL ''Macca - CBETHMOCTB" 1 3B€3] IJIaBHOH
ociiegoBaTebHOCTU. BHyTpeHHee cTpoenue 3Be3l. CoBpeMEHHbIE MPEACTaBICHUA O IPOUCXOXKIECHUY
1 sBosrory CostHIA W 3Be3A. JTambl Kiu3HH 3Be3l. Mneunsiit [1yTe - Hama [Nanakruka. CrmpanbHasy
cTpykTypa ['amakTuku, pacnpeneneHue 3Be3i, Traza u mbumd. l[lomoxenwe u nBwkenue CorHIA B
["anmaktuke. [Imockas m cepruueckas noacucteMmbl 1'anmakTuku. THIbl rajgakTuk. PaguoranakTvku o
KBazapbl. UepHble JbIpbl B slpax TalakTuK. Bcenennas. Pacumpenvie Bcenennoil. 3axon Xa066ma.
Pasz0beranme ramaktuk. Teopus bombimoro B3peiBa. Mojens «ropsiueit BeenenHoi». Macmrabnasy
cTpykTypa Beenennoil. MeTtaranakruka. Hepemennsie po6sieMbl acTPOHOMHH

[IpakTHYecKoe 3aHATHE.
HaOmronennss HEBOOPYKEHHBIM TJIa30M C  KCIIOJb30BAHMEM KOMIIBIOTEPHBIX TPIIOXKCHUN IS

OIpeieNIeHUs TIOJIOKEHNsT HeOEeCHBIX 0OObEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3/1Ms1 CeBepHOrg
[oJTyIIapust ¥ sipkue 3B€3.1blI

OK-07

Paznen 9. IlpodeccuoHaILHO-OPUEHTHPOBAHHOE CO/I€ PsKAHUE

Tema 9. 1.
3aKoHBI TMHAMHUKH B
KHHOJIOI'MMN

Copaepixanne yde OHOro MarTe puajia
Brsiie 3akoHOB HbIOTOHA Ha OMOPHO-JIBUraTeNIbHYI0 CUCTEMY COOaK.

[IpakTHYecKOe 3aHATHE.

3ydcHue BIMSHUS TEPMOPETYIISIMA HA COCTOSTHHE COOAK.

OK-07

Bcero 2 cemectp

44

Bcero yacos

108




3. YCJIOBHMA PEAJIM3AIIMMA PABOYEN IMPOI'PAMMBI JTUCIHUTLIVNHBI

Peanu3anus nporpaMmbl JUCHUILIMHBI TpeOyeT Haa4us yueOHOro kabnuHera (pU3uKu.

O6opynoBanue ydyeOHOro KaOMHETa: HAIJISIIHBIE TOCOOUS (KOMILIEKThI Y4eOHBIX TaONuII,
MJIaKaTOB); HMHQOPMALKMOHHO-KOMMYHHKALIMOHHBIE CPEACTBA, JAOOPATOPHBIA KOMIUJIEKT TIO
MEXaHUKe, OTITHKE, MOJICKYJISIPHON (PH3MKEe W TEPMOJNHAMUKH.

TexHuueckue cpeacTBa OOYUEHUS: MyIbTHMEINMHBIA KOMIIICKC.

Ceenenus 00

3.1. YyeOHo-MeTOOMYECKOE 00€ecmeueHIe

QJICKTPOHHBIX  ITOJIHOTCKCTOBBIX

00ecIeuynBaeTcst Ha OCHOBAHHUHU IIPAMBIX IOTOBOPOB

pecypcax,

A0CTyI K KOTOPBIM

IlepeyeHp JOKYMEHTOB, NOATBEPXKIAIOUIMX HAJIMYME/TIPABO HCIOIb30BaHUA LHU(PPOBBIX  (AMEKTPOHHBIX)

onomorexk, O6C

1 | Konrpakr Ne 310/1Y or 11.11.2024 (3BC «Jlaub») 11.11.2024 —10.11.2025

2 | Konrpaxt Ne 306//1Y ot 28.11.2025 (3bC «Jlanb») 02.12.2025 - 01.12.2026
Konrpaxr Ne 114/1Y ot 28.05.2024 (DITY. 10-11 i 1U3x-Bo

3 | «IIpocBemenuey. DnekTponnsiii pecype CITO 31.10.2024 — 30.10.2025
«PROFo6pa3zoBanme»)

4 | Konrpaxkt Ne 327/1Y ot 25.11.2024 (3BC «IPRbooks») 25.11.2024 —24.11.2025
Konrpaxr Ne 11771/24PROF/300/1Y ot 28.10.2024

S (Onexrponnstii pecypc CITO «PROFo6pa3oBanue») 01.12.2024 —30.11.2025

6 Jlnersuonubiii kourpakt Ne 6/J1Y or 07.02.2025 (9bC HOb 01.01.2025 — 31.12.2025
eLibrary).

7 J'II/I_ueHmormmﬁ koHTpakT Ne 47/]1Y ot 16.03.2026 (3bC HOb 01.01.2026 — 31.12.2026
eLibrary).

8 | Konrpakr Ne 28//TV ot 17.03.2025 (ObC «ZNANIUM.COM») | 17.03.2025 — 16.03.2026

2025-
2026 | © | Konrpakr Ne 77/1Y or 13.04.2026 (3BC «ZNANIUM.COMy) |13.04.2026 — 12.04.2027

10 Konrpakr Ne 152/1T OTv30.06.2025 Ha TIpUOOpeTEHNUES 01.07.2025 — 31.12.2025
MIEPHOAMMECKUX M3/1aHUMA

11 Konrpakr Ne 358/1T OTv29.12.2025 Ha TIpUOOpeTEHNUES 01.01.2026 — 30.06.2026
MIEPHOAMMECKUX M3/IaHUMA

12 HI/HIG\I:BI/IOHHBII/I koHtpakT Ne 225/1Y or 05.08.2025 (3BC 05.08.2025 — 04.08.2026
IOpaiir — CIIO)

Jlmmemnonneiii korTpakt Ne MI101-001807/224/]1Y ot B

13 05.08.2025 (DDY Ob «Axanemus») 01.09.2025 —31.08.2026

14 CyOmmven3vionHbii  koHTpakT Ne 243/11Y ot 18.09.2025 (DDY 26.09.2025 — 25.09.2026
mnaarenscTBa «lIpocBenienne»; IBC «PykoHT»)

15 Joroeop Nel01/H3b/2097 ot 28.03.2017 (HampoHanbHas 28.03.2017 — 28.03.2022
anekTpoHHas oubmmoreka (HIOB)) (mpononrarms 10 28.03.2027)
AKT BBOJIa B 9KCIDTyaTalMiO DJIeKTpoHHOH Omoymmorexn BIAY

161 Ne 33 or 19.01.2016 beccporro

16



https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-310-%D0%94%D0%A3-%D0%BE%D1%82-11.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2025/12/%D0%9A%D1%80%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-306-%D0%94%D0%A3-%D0%BE%D1%82-28.11.2025.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-327-%D0%94%D0%A3-%D0%BE%D1%82-25.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-11771-24PROF-300-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-11771-24PROF-300-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/03/%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%96-6-%D0%94%D0%A3-%D0%BE%D1%82-07.02.2025-%D0%9D%D0%AD%D0%91-eLibrary.pdf
https://library.vsau.ru/wp-content/uploads/2025/03/%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%96-6-%D0%94%D0%A3-%D0%BE%D1%82-07.02.2025-%D0%9D%D0%AD%D0%91-eLibrary.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%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%96-47-%D0%94%D0%A3-%D0%BE%D1%82-16.03.3036-%D0%9D%D0%AD%D0%91.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%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%96-47-%D0%94%D0%A3-%D0%BE%D1%82-16.03.3036-%D0%9D%D0%AD%D0%91.pdf
https://library.vsau.ru/wp-content/uploads/2025/05/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-28-%D0%BE%D1%82-17.03.2025-1.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-77-%D0%94%D0%A3-%D0%BE%D1%82-13.04.2026-%D0%AD%D0%91%D0%A1-Znanium.pdf
https://library.vsau.ru/wp-content/uploads/2025/07/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-152-%D0%94%D0%A2-%D0%BE%D1%82-30.06.2025-%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D0%BA%D0%B0-2-%D0%BF%D0%BE%D0%BB%D1%83%D0%B3%D0%BE%D0%B4%D0%B8%D0%B5-2025-%D0%B3%D0%BE%D0%B4%D0%B0.pdf
https://library.vsau.ru/wp-content/uploads/2025/07/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-152-%D0%94%D0%A2-%D0%BE%D1%82-30.06.2025-%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D0%BA%D0%B0-2-%D0%BF%D0%BE%D0%BB%D1%83%D0%B3%D0%BE%D0%B4%D0%B8%D0%B5-2025-%D0%B3%D0%BE%D0%B4%D0%B0.pdf
https://library.vsau.ru/wp-content/uploads/2026/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-358-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2025-%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D0%BA%D0%B0-1-%D0%BF%D0%BE%D0%BB%D1%83%D0%B3%D0%BE%D0%B4%D0%B8%D0%B5-2026-%D0%B3%D0%BE%D0%B4%D0%B0.pdf
https://library.vsau.ru/wp-content/uploads/2026/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-358-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2025-%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D0%BA%D0%B0-1-%D0%BF%D0%BE%D0%BB%D1%83%D0%B3%D0%BE%D0%B4%D0%B8%D0%B5-2026-%D0%B3%D0%BE%D0%B4%D0%B0.pdf
https://library.vsau.ru/wp-content/uploads/2025/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-225_%D0%94%D0%A3-%D0%BE%D1%82-05.08.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-225_%D0%94%D0%A3-%D0%BE%D1%82-05.08.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/09/%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-%D0%98%D0%A601-001807-224-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/09/%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-%D0%98%D0%A601-001807-224-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/10/%D0%A1%D1%83%D0%B1%D0%BB%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%96-243%D0%94%D0%A3-%D0%BE%D1%82-18.09.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/10/%D0%A1%D1%83%D0%B1%D0%BB%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%96-243%D0%94%D0%A3-%D0%BE%D1%82-18.09.2025.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/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

OO6ecnieueHHOCTH Y4eOHOM TUTepaTypOil MpH peanu3anuu padbodei mporpaMmsl

3.1.1. OcHOBHBIEC HCTOYHHKH:

1. dusuka: 0a30BLIH YPOBEHb [DIEKTPOHHBINA pecypc|: ydeOHHMK Ui 00pa3oBaTEIbHBIX
OpraHM3allii, pealn3yIoIMX O00pa30BaTelbHBIC IPOTPaMMBI  CPEIHET0 IPOo(eCCHOHAIBHOTO
oopazosanus / H.C. IlypeimeBa, H.E. Baxeesckas, [[.A. Hcaes, B. M. Hapyruu. - ®usuka: 6a30BbIit
YPOBEHB. - DnekrpoH. fnaH. (1 daitr). - Mocksa: [Ipoceemenne, 2024. - 516 ¢. — TekcT 2JIeKTPOHHBIH.
- ISBN 978-5-09-113684-5. - [IepeiiTu K IPOCMOTPY U3IAHUS.

3.1.2. JlonoJIHUTEbHBIE NCTOYHUKU :

1. Topmau, B. B. ®usuka: yueOHOe mocobOue Ansi cpenHero mpodhecCHOHAIBHOTO
obpaszoBanusi/B. B. ['opnau. — 2-e u3n., ucnp. u non. — Mocksa: M3narensctBo FOpaiit, 2023. —
215 ¢. — - [DU] — Pesxum mocryna: https//urait.ru/bcode/494218>.

2. BacumpeB, A. A. ®Dusmuka: yueOHOe mocobOue sl CpeaHero MpogecCHOHaTBLHOTO
obpazoBanusi/ A. A. Bacunees, B. E. ®enopos, JI. [I. XpamoB. — 2-e u3., ucnp. u gon. — MockBa:
WsnatensctBo FOpaiit, 2024. — 211 c. - [BU] — Pexxum poctyma: https://urait.ru/bcode/410102>.

3. Pomumonos, B. H. ®usuka ana xomnemxei: ydyeOHoe mocoOHe sl CPEIHEro
npodeccuonansHoro oopazosanus / B. H. Pomnonos. — Mocksa: MznarensctBo FOpaiit, 2024. —
202 c. - [DU] — Pesxxum goctyma: https://urait.ru/bcode/494934>.

4. TpynoB, I''M. OOmas ¢usnka. J[omoJHUTENbHBIE MaTEepUaIbl JUISI CAMOCTOSTEIBHOM
pabotel: yuebHoe mocobue ms cro / Tpyno I'. M. — Cankr-IlerepOypr : Jlans, 2022 .— 72 c.
— - [DU] — Pesxum mocryna: httpsi//e. lanbook.com/book/146680>.

5. T'opmay, B.B. ®usuka. 3agauun, TecTsl. MeTOIBI pelicHUs: yieOHOe TocoOue st cro /
B. B. Topnau. Mocksa : HOpaiit, 2023 .— 301 c¢. - [OU] - Pexum npocryma:
https://urait.ru/bcode/494416>.

3.1.3. MeTonuueckue U3gaHUS

1. ®dusuka [DIeKTpOHHBIA pecypcl: UIs O0OyJaroIMXCs IO CHEHHAIbHOCTSIM CPEIHEr0o
npodeccuonaabHoro oopaszoBanus 19.02.12  «TexHOJOTHUs MPOAYKTOB IHTAaHUS KHMBOTHOIO
npoucxoxaeHus», 36.02.01 «Berepunapus», 36.02.05 «Kunomorus», 38.02.01 «OxoHOMHKA U

oyxranrepckuii yuer (mo otpacisaMm)» [ [coct. C.C. Bbypuesal. - Boponex: Boponexckuii
rOCYJapCTBCHHEIM arpapHblii  yHuUBepcuter, 2025. - PexuMm jgocTyma: A aBTOPH30BAaHHBIX
MMOJIB30BATENEH. - TekcTOBBIN ait. - Adobe Acrobat Reader 4.0. -

<URL:http://catalog.vsau.ru/elib/metod/m10871.pdf>.

3.1.4. Ileproanyeckue U3IaHUs

1. BectHuk BOpoHEKCKOro rocyaapCTBEHHOTO arpapHOr0 YHHBEPCUTETA: TEOPETHUECKHI
WHAy4IHO-IPaKTHYeCKU i xypHas / BopoHex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

2. Bectnuk MockoBckoro Yuuepcutera. Cepust 3. ®@usuxa. Acrponomus/ MI'Y um.
M.B.JlomonocoBa — Mocksa, 1946-

3. Hayuno-nonynsipHbIii pu3HKO-MaTeMaTH4eCKuil xypHan «KBaHT».

3.1.5. CaiiTsl 1 HHPOPMALMOHHBIE TOPTAJIBI

1. httpJ//school-collection.edu.ru - Enunas xoiiekiius HUGPOBBIX 00pa30BaTEIbHBIX
pecypcoB.

2. http//nuclphys.sinp.msu.ru - ®usuka B HTepHETE.
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https://profspo.ru/books/139411
https://urait.ru/bcode/494218
https://urait.ru/bcode/410102
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/m10871.pdf
http://school-collection.edu.ru/
http://nuclphys.sinp.msu.ru/

3.2. MaTepuajibHO-TeXHHYECKOEe U NMPorpaMMHoe o0ecreyeHHe

CBeneHus 0 MpOrpaMMHOM OOECTIEYCHU N OOIIETO Ha3HAYCHU S

Ne Ha3zpanue Pasmemenne
1 |Omnepaimonnsie cuctemsr MS Windows / Linux IIK B JOKAIGHCH ceTH
BI'AY
o [[akers opuchbix npmioskennii Office MS Windows / [TK B JIOKaJIbHOM CETH
OpenOffice BT'AY
3 [[Iporpammel jist IpocMOTpa (aiiios Adobe Reader / DjVu I[TK B JIOKaJIbHOU CETH
Reader Br'AY
4 [bpaysepsr nzexc bpaysep / Mozilla Firefox / Internet 1K B nokabHOI ceTH
Explorer BT'AY
[TK B nokanpHOM ceTn
5 |A DrwWeb ES
HTHBHPYCHAsI [pOrpamMmma BLAY
; [TK B nokanbHOM ceTu
6 [[Iporpamma-apxuBatop 7-Zi
porp p P p BLAY
7 [Mymbsrumenna npourpeiBatess MediaPlayer Classic IIK B 10KaJLHOH CETH
BT'AY
8 [[lnardopma ommaiin-o6yderms elearning server TK B iokaIm,HoM ceTH
BI'AY
9 |Cucrema xommbroTepHoro rectupoBanmst AST Test IIK B noKambHo# ceTn
BI'AY
IMomernieHwst 11t BeIeHHs: 00pa30BaTEIBLHOTO MPoLiecca U 000pyI0BaHHe
Ne n/n {HaumeHoBaHMe o0BekTal Anpec (MecTomoMOXKeHIAE ) 00BEKTA
MOITBEPKIAIONIETO HAJIMYKME MATEPHAJbHO{MOATBEPXKIAMONIETO  HAJIMYKE  MAaTEePUAIILHO

TEXHIYECKOro O0ecreyeHus, C IepeyHeM
OCHOBHOTO 00OpPY/1OBaHUS.

TEXHHYECKOro 00eCcIeueHNsT (C YKa3aHUEM HOMCP4
TaKoOro 00ObEKTa B COOTBETCTBHH C JAOKYyMCHTaM}
M0 TEXHUYECKON I/H-[BGHTapI/I3€lLII/H/I).

YyeOHast ayauropust Myl [POBEICHUS
3aHATHA BCEX BHIOB, B TOM YHUCI(
OBLIX HHH ’ S 394087, Boponexckas 0o0nacTh, T. BopoHex, yn
P . WLy TumupsizeBa, 21. 3maHue yd4eOHOro KOPITyCd
KOHCYJIbTalMi, TEKyLIero KOHTpOoNls Y
1 . OT/IeNIeHuUs CpeIHero npo(heCcCHOHAIBHOT!
NPOMEXKYTOUHOM  aTTecTalMi: KOMIUIEK]
; obopazosanmst (Kopmyc CIIO, ob6mexwurue Ne 6
yueOHO ~ MeOenu,  JEeMOHCTPAIMOHHO( Ava. 115
o0opyi0BaHKe, y4eOHO-HATIISATHBIG YA 25
ocoOusI.
[Tomenienne 11 CaMOCTOATENBHOU pabOThI
KOMIUIEKT y4ueOHol Mmebeny|
JI€MOHCTPALIMOHHOE obopynoBaHue ¥
y4eOHO-HATJIS THBIC rocooust
KOMIIBIOTEpHAS] TEXHWKa C BO3MOXHOCTHI]394087, Boponexckas obmacts, r. BopoHex, yi
nogkmoueHus kK cetu  «UaTepmeT» Y Tmmupszea, 21. 3manme y4ueOHOrO KOpITyC:
2 |oOecrmeueHHeM JOCTYNa B OJICKTPOHHYK|OTICICHUS CPEIIHETO npodeccroHaIbHOT

MH(POPMAIMOHHO-00pa30BaTEIbHYIO  CpEIY]
UCTIONIb3YeMOe TporpaMMHoe obecrieyeHund
MS Windows, Office MS Windows, DrWel
ES, 7-Zip, MediaPlayer Classic, SHmexd
Bpaysep/ Mozilla Firefox / Internet Explorer|

ALT Linux, LibreOffice

obpazoBanmst (Kopmyc CIIO, obmexurne Ne 6
Ayn. 103.
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4. ®OHJ] OLUEHOYHBIX CPEJACTB, KOHTPOJIb U OLIEHKA PE3YJIbTATOB
OCBOEHUSA JUCIMIIVIMHBI

4.1. OueHka pe3yJIbTATOB OCBOEHUS TUCHHUILIHHBI

Kox n Hanme HoBaHue (popMHEpyeMbIX KoMInieTe HIUM| @®opMbI 1 MeTOAbI KOHTPOJISI M Ol HKH
OK-07 CopnelicTBOBaTh COXpaHEHUIO OKpYyx)atoeH@Dopmbl KOHMPONsa 0dyueHun:

Cpelbl, pecypcocOepeKeHMIO, NMPUMEHATh 3HaHMS O0(- TpakTHYecKue 3ajaHusi 1o pabore ¢
MI3MEHCHVM  KIIMMAaTra, TpHHIMIBI  OepexBorouHopMalyeli, TOKyMEHTaMu, IUTEPaTypOil;

POM3BOJICTBA, 3¢heKTHBHO JeHCTBOBATD B~ YCTHBIN OIPOC;
gpe3BBIYANHBIX CUTYaIHSX. - IOJATOTOBKA K JOKJIaJaM;
- TECTUPOBaHIE;
- TOATOTOBKA M 3allUTa HHIVBHIYaJbHOIO)
MPOEKTa.
Dopmol OUeHKU pe3yibmamuenocmu

00yueHun: TPajWIMOHHAS CUCTEMa OTMETOK B
0amiax 3a KaXIyI BBITIOJHEHHYIO PaloTy, Ha
OCHOBE  KOTOpBIX  BBICTABISICTCSI  UTOTrOBast
OTMETKa.
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4.2. Kputepun OlleHKH pe3yJIbTATOB 00y4eHUsl

4.2.1. Kpurepun ouenku 1ud ¢ epeHIHPOBAHHOTO 3a4eTa

Ornenka, ypoBeHb

Ormcanue Kpurepues

«3a4TeHO (OTJIHMYHO)»,
BBICOKHI YPOBEHb

OOydaronmiicsi TIIYOOKO H TIPOYHO YCBOWI BECh IPOTPaMMHBIN
MaTepuall, UCUEpPIbIBAIOIIE, T0CIIEeI0BATEIILHO, TPAMOTHO H JIOTHIECKH
CTPOIHO €ro M3Jaraet, He 3aTPY/AHIETCs C OTBETOM IPH BHIOM3M €HEHUN
3aJlaHus, CBOOOTHO CHPABISIETCS C 3aJa4aMM M TNPAKTUIECKUMH
3aJlaHISIMK, TPAaBWILHO OOOCHOBBIBACT NPUHATHIC PELICHUS, YMEeT
CaMOCTOSTEJILHO 0000IIATE U M3J1araTh MaTEpHall, He JIOMycKas OIIMOOK.

«3a4TEeHO (XOpOLIO)»,
TIOBBIIIIEHHBIN YPOBEHb

OOyyatoumiicsi TBEpAO 3HAET MPOrPaMMHBIA MaTepHall, IPAMOTHO U IO
CYIIECTBY M3JIAaTaeT €ro, He JOMyCKAeT CYMICCTBEHHBIX HETOUHOCTEH B
OTBETE HA BONPOC, MOXET TPABWIHHO NPUMEHATH TEOPETUYECKHE
TOJIOKEHWSI U BJIaIe€T HEOOXOAMMBIMM YMEHWSIMHM U HaBBIKAMU IPU
BBITIOJIHEHAM TIPAKTUYECKUX 332 HUN.

«3auTeHo
(YIOBJIETBOPUTETIHHO)Y,
[IOPOTOBBI YPOBEHb

OOyyatonmiicsi yCBOWI TOJBKO OCHOBHOM MaTtepuaj, HO HE 3HaeT
OTJENBHBIX  JeTayel, JOMyCKaeT  HEeTOYHOCTH,  HEJOCTAaTOYHO
NpaBWIbHBIE  (POPMYIMPOBKH, HApYIIAeT TIOCJIEAOBATEILHOCTH B
M3JIOKEHUM TPOrPAaMMHOIO MaTepualia M WCIBITHIBAET 3aTPYIHCHUS B
BBITIONIHEHUH TPAKTUYECKHUX 33 1aHHIL

«Hezauteno

(HEeYIOBIIE TBOPUTEIIHHO)»
HW3KHI1 YPOBEHb

OOyyarouiicsi He 3HAeT 3HAYMUTENIFHOMW YacTH MNPOTrPaMMHOTO
MaTepuana, JOMyCKaeT CYIIECTBEHHble OIIMOKHM, C  OOJBLIMMHU
3aTPyIHSHWSIMH BBITIONHACT MPAKTUYECKUE 3a1aHus, 3aa9H.

4.2.2. Kputepun OouneHKH TeCTHPOBAHMS

OrneHka, ypoBEHb

Tloka3aTenn OneHKU

«OTamaHOY,
BBICOKHI YPOBEHb

He menee 90 % 0OasuioB 3a 3a7aHns TeCTA.

«Xopomoy,
MPOJIBUHYTHI YPOBEHb

He menee 75 % 0OaJjuioB 3a3aaHnsa TECTA.

«Y NOBIIETBOPUTCIIHHOY,
TIOPOTOBBIM YPOBEHb

He menee 55 % 0OamioB 3amaHusd TECTA.

«HeynoBneTBOpUTETEHO»
HW3KHI YPOBEHb

Memnee 55 % OaJsuioB 3a 3aaHusI TECTA.

4.2.3. KpuTepum o1le HKM YCTHOTO OIpoca

OueHka, ypoBeHb

Ormmicanvie KpUrepreB

«OT1auaHOY,
BBICOKHI1 YPOBEHb

BricraBmsieTcs, ecnu 0OO0ydJaromuiicsl TIOCIEA0BATEIbHO, YETKO, CBSI3HO,
000CHOBAaHHO M 0€30MMO0YHO M3JIaraeT ydeOHbI MaTepua; JaeT OTBET B
JOTMYECKOM  TOCJEOBATEILHOCTH € WCTIONB30BAHHEM  MPHUHSATON
TEPMUHOJIOTYY, TOKa3bIBAET TIOHMMAaHHWE CYIIHOCTH paccMaTpUBaeMBbIX
TIOHATHY, SIBJICHMA M 3aKOHOMEPHOCTEW, TEeOopHil, B3aMMOCBA3EH; ymeeT
BBIJICTISITh TJIABHOE, CAMOCTOSTEIBHO TIOJTBEP)KIATh OTBET KOHKPETHBIMHU
npuMepaMu, (aKTaMH, CaMOCTOSTEIBPHO aHAMMHPYeT U 0000ImaeT
TEOPETHIECKHIA MaTepHall; CBOOOIHO YCTAaHABIMBAET MEKIpPEAMETHBIC (Ha
OCHOBE paHee MpPHOOPETECHHBIX 3HAHWI) W BHYTPUNPEAMETHBIE CBS3H;
YBEPEHHO W 0€30IMO0YHO TPHMEHSIET IMONMYyYCHHbIC 3HAHUS B PEIICHHU
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HOBBIX, paHE€ HE BCTPEUYABIIMXCA 3a/lad; pALMOHAJIBHO HCIIONb3YET
CIpaBOYHbIE MaTepuaibl, Y4YeOHHK, JONOJHUTEIBHYIO JIUTEpaTypy,
OPUMEHSIET  YTNOPSIOYEHHYI0O CHCTEMY YCIOBHBIX OOO3HAUCHMH TIpU
BEJICHWH 3aIlUCEl, CONpPOBOXIAIONIMX OTBET; JOMYCKaeT B OTBETE
HEZI0YETHI, KOTOPBIE JIETKO MCTIPaBIISIET M0 TPeOOBAHMIO MPETIOIaBATEIIS.

«Xopormoy,
TOBBIIIEHHBIN YPOBEHb

BricTaBnsieTcs, ecim 00ydaronmiics TOKa3bIBaeT 3HAHUE BCETO M3y4 €HHOTO
yueOHOro Marepuana; JaeT B OCHOBHOM TpaBWIBHBIA OTBET; y4EOHBIH
Marepuand M3araeT B OOOCHOBAHHOW JIOTMMECKOW TOCIIeI0BATEIHHOCTH,
NPy 5TOM JIONMYCKaeT OJHy HerpyOyro OmmOKy WM He Oonee JBYX
HEJI0YETOB B WCTIOIb30BAHMN TEPMHUHOIOIMH YIE€OHOTO MpeaMeTa, KOTOphIe
MOXET WCTPaBUTh CaMOCTOATENBbHO; aHAMMUPYeT ©  00o0maer
TEOPETHUECKHA MaTepHall; COOIOACT OCHOBHBIC TIpaBWIA KYJIBTYpHI
YCTHOM  pedd; TPUMEHSET  YIOPSJOYEHHYI0 CHCTEMY  YCIJIOBHBIX
0003HaYEeHUI TP BEJICHUM 3aTMCEH, COMPOBOXKAAIONINX OTBET.

«Y I OBIIETBOPUTEJILHOY,
MIOPOTOBBI YPOBEHb

BricTraBmsieTcs, ecim 00ydaronmiics: JeMOHCTPUPYET YCBOSHHE OCHOBHOTO
cofepkaHns yaeOHOro MaTepualia, UIMEeT TpoOelibl, He MPEITCTBYIONIE
JaJbHEHIIEMy YCBOCHHMIO Yy4eOHOro Marepuana; NpUMEHSeT TOJIydIeHHbIE
3HAHWSA TPU OTBETE HA BONPOC, AHAIM3E IPEIJIOKEHHBIX CUTYaIlMid IO
00pa3ily; JOMyCKaeT OIMIMOKHA B WCTOIb30BAHMM TEPMHUHOJOIMH y4eOHOro
npeMeTa; TOKa3bIBAeT HEIOCTATOUHYIO C(HOPMHUPOBAHHOCTH OTIEIBHBIX
3HAHWA W YMCHWH, BBIBOABI W O0OOINEHWS apryMeHTHpyeT ciabo,
JOMyCKaeT B HHMX OWIMOKM, 3aTpyAHIETCS NpU aHaim3e U 0000ILeHWH
y4eOHOro MaTepuaia; JaeT HEeTONHBIE OTBETHI HA BOMPOCHI MPETIOIaBaTEIs
WIM BOCTIPOM3BOJIUT COACP)KaHME paHee MPOYMTAHHOIO Y4EOHOTO TEKCTa,
c1abo CBSI3aHHOTO C 3aJJaHHBIM BOIPOCOM; HMCIIONB3YET HEYTOPSII0YCHHYIO
CHUCTEMY YCJIOBHBIX 0003HaYeHUI MpyH  BENEHWH  3aIucet],
COMNPOBOK/AIOLINX OTBET.

«HeynoBneTBopuTeabHOY,
HU3KHI1 YPOBEHBb

BricTaBnsieTcs, eciy oOydJarolMics: He PacKpbll OCHOBHOE COJEpKaHHE
y4eOHOro Mareprasia B Tpejesax IMOCTABICHHBIX BOIMPOCOB, HE YMEET
MPUMEHATh HMMEIONMECS 3HAHUS K PELICHUI0 KOHKPETHBIX BOIMPOCOB U
3a7a4 mo oOpaslly; OMyCKaeT B OTBETE Oojee NBYX IpyObIX OIIHOOK,
KOTOpbIE HE MOXET HCIPAaBUTh Jake€ MpPH TOMOIIM OOydJarommxcs |
TpeTioflaBaTelsl.

4.2.4. Kpurepuu oneHKH JOKJIaA0B

OrneHka, ypoBeHb

Ornucanne KpurepreB

«OTINIHOY,
BBICOKU YPOBEHb

CooTBeTCTBHE LEJSIM W 3ajladyaM JHUCIMIUIMHBI, aKTyaJbHOCTh TEMBl U
paccMaTpHBaEMBbIX MPOOJIEM, COOTBETCTBHE COJIEPKaHUS 3asIBJICHHON TEME,
3asBJICHHAasl T€Ma IOJHOCTBIO PACKpPbITA, PACCMOTPEHUE JUCKYCCHOHHBIX
BOIPOCOB IO TpoOJieMe, HAYYHOCTh S3bIKA W3JIOKEHUS, JIOTUIHOCTh H
TI0CJIE 10BATEIbHOCTD B WBJIOKEHUM ~ MaTepuana,  KOJIMYECTBO
WCCJICTOBAHHOM JIMTEpaTyphl, B TOM YHCJIEC HOBEHIIMX HCTOYHHKOB IIO
npoGneme, YETKOCTh BBIBOAOB, OGOpMIICHHE pPabOTBl COOTBETCTBYET
NPeIbABISIEMBIM TPEOOBAHUSIM.

«XoporIoy,
MPOJIBUHYThIN YPOBEHb

CooTBeTCTBHE IEAIM W 3aJa4yaM JIUCLMIUIMHBI, aKTyaJlbHOCTh TEMbI U
paccMmaTpuBaeMbIX MPOOJIEM, COOTBETCTBUE CONEPIKAHKS 3asIBJICHHON TEME,
HAYYHOCTh SI3bIKA M3JIOKCHUS, 3asIBJICHHAS TeMa PACKPhITa HEIOCTATOUHO
TIOJTHO, OTCYTCTBYIOT HOBCWIIIVIE JIMTEPATyPHBIC MCTOYHUKU TIO MpolOsieMe,
mpu opopMIICHAN PAaOOTHI IMEIOTCS HETOUETHI.

«Y 1OBIIETBOPUTEIILHOY,
HIOPOTrOBBII ypOBEHb

CooTBEeTCTBHE LIeJSIM U 33aJja4aM JWCLMIUIMHBL, COACP)KaHue paboThl He B
NOJHOM Mepe COOTBETCTBYET 3asiBICHHOW TeMe, 3asBIICHHAs TeMa
pacKpbiTa HEJOCTATOYHO TOJHO, MCIOJIb30BAHO HEOOJBIIOE KOIMYECTBO
HAyYHBIX WCTOYHUKOB, HAapylIeHa JIOTMYHOCTH W TOCJEJ0BATEIHLHOCTH B
VBJIOKEHIN MaTepuraia, Ipr OPOPMIICHAH paboOThl IMEIOTCS HEOUETHI.

«HeynoBneTBOpUTEILHO»
HU3KHUI YpOBEHb

Pabora He COOTBCTCTBYCT LCIKIM WM 3aJadaM JUCUHUIUIMHBI, COACPIKaAHNC
pa6OTBI HC COOTBCTCTBYCT 3asIBJICHHOMN TCMC, COACPKAaHNC pa6OTI>I
H3JI0’KEHO HE HAYYHbIM CTHIIEM
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4.3. OueHo4HbIe CpPe/ICTBA /sl MPOBeJIeHUs] TeKYILIero KOHTPOJIsI yCleBaeMOCTH

TecToBBIC 321aHUA
1. Bo3moxHO, TepenaTb HEKOTOPOE KOIUYECTBO TEIIOTHI OMPENEICHHOTO KOJIMYECTBa

BellecTBa 0€3 M3MEHEHHSI €r0 TeMITepaTyphl?

3apsil.

(?) Bo3MOXHO TOJBKO B CTy4ae, €CJIM MPOUCXOTUT (Pa30BBIN MEPEX0/1 BEIeCTBA.
(!) Bo3MOXHO TOJIBKO B CITy4ae, €CIIU BEIIECTBO BBIMOIHSIET padoTy.
(?) HeBo3moskHO.

2. DIEeKTPpUYECKUH 3apsi]l MOSABIISETCS MPH:
(?) lonyuenue Terua.

(?) DnexTpoMarHUTHON WHAYKITHH.

(1) Tpenwus, NPUKOCHOBEHUSI, BIUSHUS.

3. 3akon Kynona — 3To 3aKoH:

(") KoTopslii onipesensier BEMTUYMHY U HAallPaBJICHUE CUIIBI B3aUMOCHCTBUSI.

(?) Koropplit onuceiBaeT CKOPOCTh OTOKA TOYEUHOT'O 3apsaa.

(?) KoTopsrit onpeensieT MHTEHCUBHOCTD JIEKTPOMAarHUTHBIX B3aUMOICHCTBHIA.

4. HanpspkeHHOCTh — 3TO:
() Cuna, ¢ KOTOpPOM SJIEKTPUYECKOE IOJIE JCUCTBYET HAa €IUHHYHBIN IMOJIOKUTEIbHBIN

(?) CBs13p MEX Ty BXOJHBIMHU U BBIXOJHBIMHU JIEMEHTAMU.
(?) Ocobas dhopma MaTepun, KOTOPYIO CO3AIOT AIIEKTPUUECKUE 3aPS/Ib.

5. [lpuHIUT Cyneprno3uIuy MOJeH SBIISIOTCS:

(1) Pe3ynbraT BO3AEHCTBUS HA YaCTUIlY HECKOJIBKIUX BHEIHUX CHIIL.
(?) CiocoOHOCT U3HYECKUX TIOJIEH K HATOKCHUIO.

(?) CoBOKYITHOCTH IBYX OJTMHAKOBBIX TOUCUHBIX 3aPS/I0B.

6. OT yero 3aBUCUT paboOTa CHII ANEKTPOCTATHIECKOTO TTOJISL:
(?) OT dopMBI IBUKEHHS TOUYKH.

(1) OT nUPNEKTPUYECKUX CBOICTB.

(?) Ot 3apsina, BHECEHHOTO B JIEKTPUYECKOE IOJIE.

7. DHepreTuyecKuit MOTEHLUAT — ATO:

(?) TloBepxHOCTB, BO BCEX TOUKAX KOTOPOH OJMHAKOBBIN MOTEHIIHAI.
(?) Pabota noss o nepemMeneH1Io MoJ0KUTETBHOTO 3apsa.

(!) OHeprus eAMHUYHOTO 3apsiia, PacloJ0KEHHOIO B 3TON TOUKE.

8. UeMy paBHa pa3HOCTb MOTEHIINAJIOB:
(?) IlpouszBeneHUI0 NPOTUBOIOIOKHBIX TOYEUHBIX 3apsioB, pACHOJOKEHHBIX Ha

HEKOTOPOM PacCTOSIHUH.

(1) PabGoTe anekTprvecKoro MmoJis 1Mo MepeMenieHuIo eAMHUIHOTO 3apsia.
(?) Hampsike€HHOCTH CO CMEIICHUEM 3JIEKTPOHOB.

9. Kakue MeTasibl MPOBOJAT TOK:
(1) 3om0TO, XpOM, AITFOMUHHI.

(?) Menp, Mapranel, IUTyTOHHA.
(?) Menp, anmroMUHUM, Maprasell.

10. Dnekrpuyeckass WHIYKIMs BO3ZHUKAET KOT/Ia:

(?) HanpspxenHoCTh TpoBOIHKKA paBHa (.
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(1) K Teny npernogHecTr Ipyroe 3apsbkeHHOE TeJo.
(?) He cymiectByroT CBOOOJHBIE SJIEKTPOHBI.

11. BriGepute cBOICTBA, XapaKTepU3YIOIIME TBEP/IOE COCTOSHUE BEIIECTBA
(!) coxpansier 06veM U GopMy, HU3KasT CKOPOCTh U (dy3un;

(?) MoneKyInbl ABUXKYTCSI XAOTUYHO;

(?) MoneKynbl ABMOKYTCS B HAaIllpaBJIEHUH JEWCTBUS BHEIHEH CUJIBI,

(?) cuibl B3anMOZEH CTBUSI MEXKIY MOJICKYIaMHU Cl1a0bIe.

12. BriGepute CKaIIPHYIO (PU3MYECKYIO BEIUYMHY
(?) Cropoctb

(?) Cuna

(!) Macca

(?) Yckopenune

13. YcraHoBUTE COOTBETCTBHE MEXAYy (DM3MUECKUMH BEIWYMHAMH M (OpMYlIaMH, IO
KOTOPBIM MIX MOXHO paccuuTarh. [Iydok cBeTa mepexoauT U3 CTeKIa B BO3ayX. YacToTa CBETOBOU
BOJIHBI paBHA CKOPOCTH CBETa B CTEKJIE paBHA U, TIOKa3aTelb MPEIOMIICHUS CTEKIa OTHOCUTEIBHO
BO3/IyXa PaBeH N.

K xaxmoit mo3unum mepBoro cToioda noJ0epuTe COOTBETCTBYIOMIYIO MO3UIIHIO BTOPOTO U
3amummMTe B Tabaumy  BbIOpaHHBIE  IUGPBI  TOA  COOTBETCTBYIOIIMMH  OyKBaMH.

OU3NMYECKHWE BEJIMYMHGI: OOPMVIJIbI:
A) JInvHa BOJIHBI CBETA B CTEKIIE 1. unv
b) Jlnraa BOJTHEI CBETA B BO3IyXE 2. nv/u

3. nuv

4. ulv

IIpaBuibHbIi oTBET: A-1, b-3

14. YcraHoBUTE COOTBETCTBHE MEXIYy (PM3MYECKMMH IIpOLeCCaMH B HICAIBHOM Tase
HEU3MEHHOW Macchl M (opMyJaMu, KOTOPBIMH OTH MpPOIECCHl MOXHO omucarh (N —uucio
yacTull, p.— JaBjeHue, V-—obbeM, T— abcomtoTHas temmepatypa). K kaxmoill mosmuuu
HEPBOTO CTONOIA IMOAOEPUTE COOTBETCTBYIONUIYIO IMO3HMIIMIO BTOPOTO W 3alUIIMTE B TAOIHILY
BBIOpaHHBIE U (PHI 10T COOTBETCTBYIOINIMMH OYKBaMH.

I[MTPOLIECCHI OOPMVIJIbI:
A)U306apueiii mpouecc mpu N = 1. PT= const
const
b) U3oxopubiii iporecc mpu N = const 2. VT=const
3. pV= const
4. Q=0

I[IpaBuabHbIi oTBET: A-2, b-1

15. YkaxuTe BEepHYIO MOCIEI0BATENEHOCTD:

BBIIII/ICJII/ITG OCBCIHICHHOCTDH HOBerHOCTI/I 110 HpI/IBeI[GHHBIM 3HAQYCHUSM CBCTOBOI'O ITOTOKA
@ ¥ NIIoAAM OCBEMAEMON MOBEPXHOCTH S. Pacnomnokure mapel NpuBeACHHBIX 3HaUeHU @ U S B
MOPSIIKE YBETUYCHHS OCBEIICHHOCTH.

1) ® = 120 v, S = 120 cm?

2) ® = 400 1M, S = 200 cm®

3) @ = 200 1M, S = 400 cm?

4) ® = 150 M, S = 600 cm?

IIpaBuabHbIi oTBeT: 4, 3,1, 2
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16. YkaxxuTe BEpHYIO MOCIEI0BATEIbHOCTB!

PacronoxuTe B MOps/IKE YBEIWUYCHHSI CKOPOCTh JABMIKCHHUS Tella Ha KaKJIOM U3 YyJacTKOB
rpaguxa 3aBucumoctu l(t).

1) Von

3) Vic

4) Vep

IIpaBuabHbIi oTBeET: 2,4, 3,1

17. 3anuumre npaBUIbHBIN OTBET.
Yactuua, obsagaromas HauMEHbIIMM M0JIOKUTENBHBIM 3apsiIoM, — 3TO ...
IIpaBUIBHBIH OTBET: IPOTOH.

18. 3anuumTe npaBUIBHBIA OTBET.
B ncrounmkax Toka B mpoiecce padboThl TPOUCXOIUT. ..
IIpaBuiabHBINH O0TBET: pa3eieHue AIEKTPUUECKUX 3aps/IOB.

19. 3anuumTe NpaBUIBHBINA OTBET.

[TonynpoBOJHUKOBBIN TPUOOP, MPUMEHSIOIMICS A BBIIPSAMIICHUS IEPEMEHHOTO TOKa,
Ha3bIBACTCA ...

IIpaBUABHBIH OTBET: AUOL.

20. 3anuumTe IpaBUIbHBIN OTBET.

Ilpy yBenuueHuu MHIYKIUU B 3 pasa, cuja Ammepa, AeHCTBYIOIAs Ha NPAMOIMHENHHbBIN
MPOBOJHUK C TOKOM B OJHOPOJAHOM MAarHUTHOM ToJie... (TMPOBOJAHHMK PAaCIOJIOKEH
HEepIEeH IUKYISPHO BEKTOPY MHIYKLIHH)

IIpaBuiabHBINH O0TBET: yBEIUUYUTCS B 3 pasa.

21. 3anunumTe MpaBUIBHBIA OTBET.

Konebanust B cucreme, KOTOpbI€ BO3HHKAIOT TIOCIE BBIBEACHUS €€ M3 IOJOKCHUS
pPaBHOBECHS], Ha3bIBAIOTCA. . .

IIpaBMIBHBIH OTBET: CBOOOHBIE KOJIEOAHUS.

22. Penmte 3amauvy.

XKectkocts npyxunbl paBHa 6500 H/m. Uemy paBHa cuia ynpyrocTu HNPYKUHBI IpU €e
pacTsbkeHud Ha 5 cM? OTBET 3alUIIMTE B HHIOTOHAX.

[paBuwiabHblil oTBeT: 325 H.

23. Peme 3aagy.

B wuHepumanmpHOW cHcTeMe OTCY€Ta HEKOTOpas CHJIa COOOIAeT Tely Maccoil 6 Kr
yckopenne 3 m/c’. KakoBa Macca Tena, ecild B TOW K& CHCTEME OTCYETA Ta XKe CHJIA COOOLIAT
YTOMY Telly ycKopeHue 9 m/c??

IIpaBWiIbHBII OTBET: 2 KT.

24. Penmte 3amayvy.

Kycok npna maccoit 400 r omyctunu B TepMmoc, colepxaumii Boxy maccor 220 r mpu
temrnieparype S50 °C. Hawanbnas temmnepatypa ipaa 0 °C. Ilpu mnepexoge K TENIoBOMY
PaBHOBECHIO YacTh JbJa pactasiia. OmpenenuTe Maccy JibJa B TEPMOCE I1OCIE YCTaHOBJICHUS
TEIJIOBOTO paBHOBecHs. TemIOEMKOCTBIO TepMOCca U TEMJIO00OMEHOM C OKpYXKarollel cpenon
MO3KHO IpeHeOpeub. OTBET faiiTe B rpaMMax.

IMpaBwibHbIi oTBET: 260 T.
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25. Penmre 3amauy.
[ap o6wEmom 300 cMLIeITHKOM omylieH B kepocuH. OmnpenenuTe apXMMeIOoBY CHUITY,

JICHCTBYIOLIYIO Ha IIap.
IIpaBuabHbIi oTBeT: 4 H.

26. Penmre 3amauy.

Temneparypa aproHa ymenbumiachk ¢ 227 no -23 °C. Bo ckonbko pa3 yMEHBIIMIACH
CpeIHsIsl KWHETUYECKasi JHEPTHS TENJIOBOIO ABUKEHUS €r0 MOJIEKYI?

IIpaBwibHBIN OTBET: 2 pa3a.

27. Peumte 3amadgy.

B cocyne oobémom V = 0,02 M ¢ KECTKMMHU CTEHKAMH HAaXOJIUTCSl OJJHOATOMHBIN Ta3 Mpu
aTMOoc(epHOM JaBJICHUH. B KphIllKe cocyla MMeeTcs OTBEpCTHE IUIOmAJapi0 S = 2 - 107 M2,
3aTkHyTO€ TpoOKOH. [IpoOKka BBHICKAKMBAET, €CIIM a3y NMepeaaTh KOJIMYECTBO TEIJIOTHI HE MEHEe
15 x/Ix. OnpenennuTe MaKCUMAJIBHYIO CUJTy TpeHUS TTOKosI F mpoOKu 0 Kpast OTBepCTHsI, ToJiarast
ra3 uaeanbHeIM. Maccoit mpoOku mpeHeOpeys.

IIpaBuabHbli oTBeT: 3 H.

28. Peumre 3anauy.

VY noepxnoctu JIyHbl Ha KOCMOHaBTa naeulcTByeT cuia TarotreHus 120 H. Kakas cuna
TATOTEHHS! JEUCTBYeT cO CTOpOoHBI JIyHBI Ha TOrO K€ KOCMOHaBTa B KOCMHYECKOM Kopabie,
JBIIKYITIEMCS TI0 KPYroBOi opOuTe BOKpYr JIyHBI Ha pacCTOSHUU JIBYX JTYHHBIX PAIUyCOB OT €€
1eHTpa?

IMpaBuiabnblii oTBeT: 30 H.

29. Penmre 3amauy.
Pabouee Teno temoBoit Mammubl ¢ KITJ 15 % 3a nuki paGoTel nmomydaer OT HarpeBaTess

KOJINYECTBO TEIIOThI, paBHOE 60 /. Kakyro paboTy manmHa coBepIaeT 3a [uKiI?
IIpaBuiabHbIi oTBeT: 9 J[XK.

30. Peumre 3anauy.

[TnotHoCTB 30710Ta p = 19,3 - 103 Kr/nm>, MoJsipHas macca M = 197 - 10" kr/mous. Uemy
paBHO cpeqHee 3HaueHHe 00beMa, 3aHUMaeMOro OJJHUM aTOMOM 30J10Ta?

IIpaBuIbHBIH OTBET: 1,7%102° M2,

YcrHbId onpoc
. Uto Takoe mexannka? OCHOBHas 3a/1a4a MEXaHUKHU.
. UTto Takoe mMarepualibHas TO4Ka?
. UTo 3HAaYUT onucaTh MEXaHUYECKOE JBHKEHUE?
. Uro Takoe cucrema orcuera?
. Uto Ha3bIBaeTcsi CBOOOAHBIM NAJACHUEM TEN?
. Kakoe nBusxeHne Ha3bIBaeTCsl KpUBOJIUHEHHBIM?
. Kaxue cucrembl Ha3bIBaIOTCSI MHEPLUATBHBIMU ?
. B kakux eqununax nsmepenusi B CU Boipaxkaercs cuia?
9. Yto Takoe nedopmariusi?
10. Copmynupyiite nepssliif 3akoH HptoToHA.
11. Chopmynupyiite BTOpoii 3akoH HetoToHa.
12. Chopmynupyiite Tpetuii 3akoH HeroToHa.
13. Chopmynupyiite 3akoH BceMUpHOTO TATOTCHUS.
14. CopmynupyiiTe 3aKOH COXpaHEHUS UMITYIIbCA.
15. Jlaiite onpeneneHue paboThl B MEXaHUKE.
16. [laiiTe onpeneieHue KWHETUYECKON U MOTEHIIMAIBLHON SHEPTUH .

17. IlonsitTne MmouHOCTH. EOMHUIIBI U3MEPEHUS.
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18. Kakue yTBep>KIeHH JIKAT B OCHOBE MOJICKYJISIPHO-KMHETHYECKOW TeOpHrun?
19. BpoyHOBCKOE ABUKEHUE.

20. IloHaTHe NaeansHOIO Ta3a.

21. TloHsiTME U30TEPMUYECKOTO, H300apHOT0, H30XOPHOTO MPOIIECCOB.
22. Yt0 Ha3bIBaIOT BHYTPEHHEW DHEPrHE?

23. @opMyIHpOBKa IIEPBOTO 3aKOHA TEPMOJUHAMUKH.

24. CopmynupyiiTe 3aKOH COXpaHEHUS IEKTPUUECKOTO 3apsia.

25. IlonsATne HanpsHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

26. Yto Takoe koHaeHcaTop?

27. IloHsiTHE CUJIIBI TOKA.

28. 3akon OMma 115 ydacTka LEeMu.

29. IlapannenbHoe, MOCIEA0BATEIbHOE U CMEIIAHHOE COSIMHEHNE TPOBOIHUKOB.
30. 3akon Oma 715 TOJIHOM LIeTH.

31. Yro Takoe nomynpoBoaHukK? [IpuBeauTe npruMepsl MOIYNPOBOAHUKOB
32. Yro npencraBiseT co00it MarHUTHOE T0JIe?

33. Cuna Amnepa u Jlopenna. Kak onpenenuts ux HanpaBjieHHUE?

34. B uem 3akimrouaercst SIBJICHHUE JIEKTPOMAarHUTHON MHIYKITUN ?

35. Uro Ha3pIBalOT CAMOMHTyKIINEH ?

36. Kakoe nBM>XeHUE HA3bIBAIOT KOJEOATETbHBIM?

37. Kakue xoneOaHus Ha3pIBaIOT CBOOOJHBIMU, BBIHYKJICHHBIMH ¥ TAPMOHUYECKUMHU ?
38. IloHsTHE aMITUTY/IBI, TIEpHoaa U (a3bl KOJCOAHUH.

39. Uro Takoe pe3oHaHC?

40. [loHsiTHE IEPEMEHHOTO TOKA.

41. Yto Ha3bIBAIOT AJIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.

42. Onpenencaune BoHBI. Kakue OBIBAIOT BOJHBI?

43. IlonsTue ceera.

44. 3akoHBI OTPAXKEHUS, IPEITOMIICHUS.

45. Yro Takoe nuH3a? Kakue BUIbI IMH3 CYILIECTBYIOT?

46. Yro Ha3pIBAIOT AMCIIepcueit, nHTepdepeHInen u qudpaxiueii ceera’?
47. SIBnenue doTorddexra.

48. CtpoeHue aTtoma.

49. Tlepsriit moctynar bopa.

50. Bropoii nocrynar bopa.

51. Yto Takoe paguoaKTUBHOCTbH?

52. Anb(a, Oera, ramma-pagrOaKTHBHOCTD

53. OnpeneneHue SJHEPIUU CBSI3H.

IlepeyeHs TEM TOKIATOB

1. UccnenoBanue 3aKOHOB JBHWIKCHHS, MPUMEHUMBIX K TEPEIBUKEHUIO CO0aK, BKIIOYAs
CUJTy ¥ HHEPIIHIO.

2. ®u3nuyecKre OCHOBBI 3BYKOBBIX BOJH U UX BOCIPUSTHE COOAKaMH.

3. Kak cobaku perynmupyroT CBOIO TeMIlepaTrypy Telna U Kak (PU3NUYECKHe 3aKOHBI BIUSIIOT HA
ATOT Ipoliecc.

4. UccrnenoBaHue CTPOCHHS I1a3a COOAKM M 3aKOHOB ONTHKHU, CBSI3AHHBIX C BOCIPUSITHEM
CBETa U IIBETAMH.

5. AHanu3 dHEpruM, 3aTpadyMBaeMoil co0akaMW Ha pa3IW4YHbIC BUIbI AKTHBHOCTH, M
MIPUMEHEHHUE 3aKOHOB COXPaHEHUS SHEPTUU.

6. Bmusaue LED-ocBemmeHnst Ha TOBEICHUE U 37I0POBBE JOMAITHUX COOAK.

7. ®u3nyeckue acleKTbl CHJIOBBIX TPEHUPOBOK U MX BJIMSHUE HA CHIIYy U BBIHOCIHMBOCTH
co0ax.

8. Kak OCHOBBI (M3MKM TIOMOTAIOT B KHHOJIOTMYECKUX COPEBHOBAHUSX (HAIpUMED,
rmapamMeTpsl 3a0era, MPbIKKOB U T. 11.).

9. Hccnenopanue BAUSHUS MAaTHUTHBIX OJIeH Ha MMOBEACHUE U OpHUCHTALlUIO co0ak.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Brnusinue ¢usnku okpyxaromeil cpesibl Ha MOBEAECHUE U 310pOBbE COOaK.
DBOJIIOLIUS 2JIEKTPOMOOUIIEH .

[TpuHIUD OEHCTBUS aKKyMYJISITOPA.

JleificTBHE IEKTPUYECKOIO TOKA Ha OPTaHU3M Y€I0BEKA U KUBOTHBIX.
W3yueHre OCHOBHBIX MPABUIT pabOTHI C paliON3MEPUTENLHBIMU TPHOOpaMH .
Houuszupyromnme n3IydeHUs U UX IPaKTUYECKOe HCIOIb30BaHNUE.
HIcTOYHUKHN DHEPTHM.

BnusiHue MarHuToB Ha )KUBBIX CYLIECTB.

IIponsBoacTBoO, epenada U UCIOIb30BAHUE DIIEKTPOIHEPTHH .
IIpumenenue naszepa.

[podeccus KUAKAX KPUCTAIIOB.

IIpon3BOACTBO 2IEKTPOIHEPIUM HA TMAPOCTAHLIMSX.

IIpumeHeHue 1a3epOB B TEXHOJIOTMUYECKUX ITPOLIECCAX.
[Tbe30amexrprueckuii 3GpgeKr, MpUuMEeHEHNE B HayKe U TEXHUKE.
Pacnipoctpanenue paguoBoOIIH.

UYepHble ObIPHI.

26.CoHIIE — UCTOYHUK XHU3HHU Ha 3eMIle.

27.
28.
28.
29.
30.

1.

COBpeMeHHaﬂCHYTHHKOBaHCBHBB

Ha3epHLIe TCXHOJIOTMH N UX UCITOJIb30BAHHUC.
CHYTHI/IKOBI)IG CHCTCMBI.

Bcenennas u TemHas MaTcpus.

Bnusuane SJICKTPHUYCCKOTO TOKAa Ha KUBBIC CYHICCTBA.

4.4. OueHoYHbIe Cpe/ICTBA /UIA NMPOBedeHUs MPOMEKYTOYHOH aTTeCTALUH

Bonpocsl nis n1ud ¢ epe HUMPOBAHHOTIO 3a4eTa
EcrectBeHHO-HAy4YHBIM METOJA TO3HAHUS, €ro BO3MOXXHOCTH U TPaHUIIbI

MPUMEHUMOCTH.
2. DKCIEPUMEHT U TEOPHS B MPOLIECCE TO3HAHUS TPUPOIBI.
3. MonenupoBanue GU3NIECKUX SIBJICHUH U IPOLIECCOB.
4. Ponp »KcepuMEHTa M TEOPUM B IpoOLEcce MO3HaHUs HpUpoabl. Pusnueckas

BCIIMYMHA

5. Mexannueckoe nsuxenue. Ilepememenue. Ilyrs. CxopocTs.

6. PaBHOMEpHOE MPSAMOJIMHENHOE ABUKEHUE.

7. Yckopenue. PaBHornepeMeHHOE MPSIMOJIMHEUHOE ABUKEHHUE.

8. CBoOoHOE MajIcHHE.

9. JIBmxeHue Tena, OpOmEHHOTO O/ YIJIOM K TOPH30HTY.

10. PaBHOMEpHOE JBUAKEHHE IO OKPY>KHOCTH.

11. IlepBbiii 3akoH Hprorona. Cuna. Macca. Cuna. Bropoit 3akon Herotona. Tperuit
3akoH HeproToHa.

12. Wmnynsc. OCHOBHOM 3aKOH KIACCUYECKOW JUHAMUKHA. 3aKOH COXpaHEHUS

HUMITYJIbCA.

13. 3akoH BcemupHoOro TsroreHus. ['paButanmonnoe mone. Cuia Tspkectu. Bec. Cuna

TpPEHUS.

14. Cuna ynpyroctu. 3akoH I'yka.

15. PaGora cuisL.

16. MoumHoCTb.

17. Oneprus. Kunetnueckas sueprus. llorennnanpaas sHeprus.

18. 3akoH coxpaHEeHHs] MeXaHU4YeCcKoi 3Hepruu. [IlpuMeHeHre 3aKOHOB COXpaHEHU L.
19. OcHOBHBIE MMOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.

20. Pazmepbl 1 Macca MOJIEKY]T U aTOMOB.

21. BpoyHoBckoe nBuxenue. Auddysus.

22. Cusibl ¥ SHEPIHS MEXMOJIEKYISIPHOTO B3aMMOJIEH CTBHUSL.
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23. CtpoeHue ra3000pa3HbIX, KUJIKAX U TBEPJBIX TEI.

24. CKOpOCTH JIBMKEHUS MOJIEKYJ U UX U3MEPEHUE.

25. NneanpHbii ra3. JlaBiaeHue rasa.

26. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH Ta30B.

27. Temnepatypa u €e U3MEpPEHUE.

28. ['a30BBIE 3aKOHBI.

29. AGCONIOTHBIN HYJIb TEMIIEPATYPHI.

30. TepmoanHamMuueckas 1IKaja TEMIIEPATYPHI.

31. YpaBHEHHUE COCTOSTHUS UCATBHOIO ra3a. MolisipHas ra3oBasi MOCTOSIHHASL.

32. BHyTpeHHsIsl SHEpIus U1eajJbHOrO rasa.

33. Pabora u TeroTa Kak GopMbl Mepesadu YHEPIuu.

34. TenmoeMKOCTE. Y AejIbHAs TEILIOEMKOCTD.

35. YpaBHeHUE TEIIOBOTO OanaHca.

36. IlepBoe Hayano TEPMOJIMHAMUKH.

37. AnuabatHblii mporece.

38. Ilpunuun aeiictBus remnooit manmubl. KII/] TennoBoro neurarens.

39. Bropoe Hayaio TEpMOJIMHAMUKH.

40. XonoauiasrHbIE MAIIMHBI.

41. TenyioBBIE ABUTATEIIH.

42. OxpaHa npUpOIbI.

43. Ucnapenue u ko aeHcalys. HacbllleHHBIN TTap U €ro CBOMCTBA.

44. Kunenue. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUA OT AaBiieHus. lleperpeTsiili map u
€ro KCIMOJIb30BaHUE B TEXHUKE.

45. XapaKkrepucTHKa KHIKOTO COCTOSIHHS BEILECTBA.

46. XapakrepucTruka TBEPAOrO COCTOSIHUS BEUIECTBA.

47. [InaBneHue U KpUCTATUTU3ALIHSL.
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Hpunoxenue 1

JIuceT mepuoanye cKUX NpoBepok padoyeii mporpaMmbl
U nHGoOpMaNus 0 BHeCEeHHBIX H3Me He HUAX

JomkHOCTHOE JTHLIO,
MPOBOJIMBIIIEE
npoBepky: ®.1.0.,
JTOJDKHOCTD

Jlata

ITorpeGHOCTH
B KOPPEKTHPOBKE
yKa3aHHEM
COOTBETCTBYIOIIHX
pasenoB paboucii

pOrpaMMbl

Wndopmanmst 0 BHECEHHBIX
U3MEHEHIX
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