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Pabouas nmporpamma aucuuiuinabel «@u3nka» pazpaboTaHa Ha OCHOBE:

®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 (pex. ot 23.05.2025) «O6 obGpa3zoBanuu B
Poccuiickoit denepanuny;

denepanbHOr0  rocylapcTBEHHOIO  00pa30BaTEIBHOTO — CTaHJApTa CpEelHero  oOIero
obpaszoBanus (yrBepxnaéH IIpukazom MunucrepcTBa ob6pazoBanust U Hayku Poccuiickoit denepannn
ot 17 mas 2012 r. Ne 4130, pen. ot 27.12.2023);

denepanbHOr0  TOCYAApCTBEHHOro  oOpaszoBaTenbHoro  crapaapra (PI'OC)  cpemnero
npodeCCHOHAIBHOTO 00pa3oBaHus 1o crenuaibHocTH 36.02.05 Kunonorus (yrBepxkaen I[Ipukazom
Munuctepcera npocsenienus Poccutickoit @enepannu ot 04.07.2024 1. Ne 465).;

[TpumepHoit paboueli mporpaMMBbl CpeHEro 001ero oopa3zoBanus «OU3HKay.

[Ipumepnoit nporpammsl BocnuTanust (Ilpunsra pemennem O@YMO CIIO 35.00.00
Cenbckoe, mecHoe u peioHOE X03s1ticTBa [IpoTokoin ot 06.09.2023 No 3.

CocraBuTeib: ‘ Bypuesa C. C.
Pabouass mporpamma paccMOTpeHa W yTBEp:KJICHa Ha 3acelaHuu Kadeapbl TYMaHUTAPHBIX U
€CTECTBEHHO-HAYYHbIX TUCIHIUIAH (TpoTokoa Nell ot 24.06.2025 r.)

3aBenyrommii kageapou i j /ﬁzﬁfﬂf/ N i Bacunenko O.B.

Pabouas mporpamMMa paccMOTpeHa W YTBEpXKICHA Ha 3aceJaHWH MPEIMETHON (IUKIOBOM) KOMHUCCHH
(rmporokon Nell ot 24.06.2025 1.)

IIpencenaresb npeaMeTHON (IUKJI0BOM) KOMUCCUH 3apaaumuna H.B.

3asenyrommii oraesenuem CIIO 7
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I'opaanos C.A.



1. TIACITOPT PABOYEM ITPOI'PAMMBI JUCHUIIJINHBI
C00.01.06 «DPuzuka»

1.1. ObaacTh NpUMEHEeHUsI IPOrPaMMbI
Pab6ouas mporpamma mucnmminabel COO.01.06 «®Pu3uka» sBISETCS YAaCThIO POrPAMMEI
roaroToBku crnernuanuctoB cpeaHero 3seHa (IIIICC3) B coorBerctBum ¢ ®I'OC CIIO mo cmenuanbHOCTH

36.02.05 Kunogorus.

1.2. MecTto nucuuniuabl B crpykrype OIT CIIO
HMuctummuaa  COO.01.06 «®Dusuka» SABISIETCS MUCHHUIUIMHONW 00s3aTEBbHOM MPEaIMETHOMN
obmactu «EctectBeHHO-HayuHble mnpeameTsy PI'OC cpennero oOmiero oOpazoBaHus M 0a30BOM
JTUCITUTIINHON 00meoOpaszoBarenbHor moaroroBku CIIO u peammsyercs B I u Bo Il cemecTtpax mpu
CpOKe TOJTy4eHHs CpeHero mpoheccuoHansHoro oopasoBanus 2 roaa 10 mecsies.

1.3. Ileu ¥ 3a/1a44 AUCUUILIUHBI, IVIAHUPYEMble Pe3yJIbTAaThl 0CBOCHHUS THCUUILIMHbI:

Conepxanne nporpammbl aucuuiuiiHbel COO.01.06 «®dwusnka» HanmpaBiI€HO Ha JOCTHUKEHHUE
CHEAYIOUIUX LeJeH:

- (opmupoBanue y o0OydalOMMXCS YBEPEHHOCTH B IIEHHOCTH OOpa3OBaHMS, 3HAYMMOCTH
¢u3NYeCcKUX 3HAHUH JJIs1 COBPEMEHHOTO KBANU(UIIMPOBAHHOTO CHIEIMAINCTA TPU OCYILECTBICHUH €T0
npodeccnoHaNbHOM e TEIbHOCTH;

- (hopMupoOBaHHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH;

- oBIIaJieHUE crenuduaeckoil cucteMoi (PU3NIECKUX MOHATUN, TEPMUHOJIOTHEH U CHMBOJIUKOM;

- OCBOEHHE OCHOBHBIX (PM3NYECKHUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEI];

- OBJIaJICHUE OCHOBHBIMHM METOJIaMU HAy4YHOTO IMO3HAHUS MPUPOJIbI, UCIOIB3YEMBbIMU B (hU3HKE
(nabiroieHue, ONUCcaHne, U3MEPEHHE, BBIIBI)KEHUE TUIIOTE3, IPOBEIACHNE KCIIEPHUMEHTA);

- OBJIaJiIcHUE YMEHHUSMHU 00pabaTbiBaTh JaHHBIE OJKCIHEPUMEHTa, OOBICHITH IOJy4YECHHBIE
pe3ynbTaThl, yCTaHABIMBAaTh 3aBHUCUMOCTH MEXAYy (U3MYECKMMHM BEJIUYMHAMU B HAOII0JaeMOM
SIBJICHHH, JI€7aTh BBIBObI;

- (popmupoBanue ymeHus pemarb GU3NYecKue 3a1a4u pa3HbIX YPOBHEH CII0KHOCTH;

- pa3BUTHE TMO3HABATEIBHBIX WHTEPECOB, MHTEIJICKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B
mpouecce NpUOOpeTeHHs] 3HAHUI C HCIOJIB30BAHMEM pPAa3jMYHbIX HCTOYHUKOB HHGOpPMALUU U
COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTUI; yMEHUI (HOpMyTHpoBaTh 1 000OCHOBBIBATH COOCTBEHHYIO
MO3UIUIO 110 OTHOILIEHUIOK (pu3nueckoit nHpOopMaIiH, OJIy4aeMoil U3 pa3HbIX HCTOUYHUKOB;

- BOCIIUTAHUE YYBCTBA FOPIOCTHU 32 POCCUICKYIO (PU3UYECKYIO HAYKY.

OcBoenue guciuiiuabl COO.01.06 «Pusukay npeanoaaraet peieHue Caeaynux 3a1ay:

- npuoOpereHHe 3HaHMKA O (yHIAMEHTAIbHBIX (PU3MUYECKUX 3aKOHAX, JEKAIIUX B OCHOBE
COBPEMEHHOW (U3MUECKOW KApTUHBI MUpPa, TMPUHIUIOB JACHCTBUS TEXHUYECKUX YCTPOMCTB U
MIPOU3BOJICTBEHHBIX TPOLIECCOB, O HanOoJee BaKHBIX OTKPBITHUSAX B 00JacTH (U3UKH, OKA3aBIIMX
OTIpe/IeTISIONIEee BIUSIHNE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

- MOHMMaHUe (PU3MUYECKOW CYIIHOCTH SIBJICHHMH, MPOSBIISIONIMXCS B paMKax MPOU3BOACTBEHHOMN
NesITeNIbHOCTH;

- OCBOEHHE CIIOCOOOB HCMOJb30BaHUS (U3NYECKUX 3HAHMW Ui PELICHHUS MPAKTHUYECKUX U
npodeccuoHaNbHbIX 3a/a4, 0OBSCHEHUS SBICHUI MPUPOJbI, MPOU3BOJACTBEHHBIX M TEXHOJOTUYECKHUX
MPOIIECCOB, MPUHIIUIIOB JCHCTBHUS TEXHUYECKHX NMPHOOPOB M YCTPOUCTB, obecreueHus: 0e30macHOCTH
MIPOM3BOJICTBA U OXPaHbl IPUPOJIbI;

- (¢opMHpOBaHHE YMEHMH pelath y4eOHO-IPAaKTUUYECKHUE 337a4u (PU3NYECKOTO COJACPKAHUS C
y4€TOM NMpoQeccuoHaNbHON HANPaBICHHOCTH;

- IpHOOpETeHNE OTbITA MTO3HAHHUS U CAMOTIO3HAHMS; YMEHUN CTaBUTh 3a/1a4M U PEIIaTh MPOOIEMbI
¢ yuétoMm npodeccruoHaIbHONW HAapaBIE€HHOCTH;

- (hopMUpOBaHHE YMEHUI MCKATh, aHATU3UPOBATH U 00pabaThIBaTh (PU3NUECKYIO WH(POPMAILIHIO C
y4€TOM NpoQeccuoHaNbHON HAPaBICHHOCTH;

- TOATOTOBKAa OOyYaroIIMXcs K  YCHEIIHOMY OCBOCHHIO JTUCHMIUIMH W MOJYJeH
npodeccnoHanbHOTO HUKIIA: (POPMUPOBAHUE Y HUX YMEHHUH U OMbITA AEATEIbHOCTH, XapaKTePHBIX IS
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poeCCHOHATTLHON IEATEILHOCTH;

- MOATOTOBKAa K  (OPMHUPOBAHMIO  OOMMX  KOMIETCHIMH  OyaymIero  CroeruaaucTa:
caMo00pa3oBaHMs,  KOMMYHHKAIMHM,  TIPOSIBICHUS  T'PaXXTAHCKO-TIATPHOTHYECKOH  IMO3WIUH,
COTPYAHUYECTBA, MPUHATHS PEIICHUH B CTaHAAPTHON M HECTaHJAPTHOW CUTYalMsX, POCKTUPOBAHUS,
MpoBeACHUST (PU3MUECKUX HU3MEpeHUH, 3(P(HEKTUBHOTO M OE30MaCHOTO HCIOJIB30BAHUS Pa3IMIHBIX
TEXHUYECKHUX YCTPOUCTB, COOIIOACHNUS IPABUII OXPAHBITPY/a MpU padoTe ¢ PU3NIECKUMHU IPUOOpPaMu U
000pyI0OBaHUEM.



IlnanupyeMble pe3yabTAThl OCBOCHHS JUCHUILIMHBI:

HJ'laHl/IpyeMbIe PE3YyJAbTATbI OCBOCHUA TUCHUIIJIMHBI

Oouiue |

JAucnumiimHapHbie

OK-07. Cooeiicmeosamb coxpanenuio OKpyicarouieli cpeost, pecypcocoepercenuro, RPUMeEeHAms 3HaHUsA 00
UBMEHEHUU KTUMAMA, NPUHWUNDBL EPerHcIus020 nPouU3s00cmaa, Ighhexmusno oelicmeosams 6
UPe3GLIUAUHBIX CUMYAUUAX

JIMYHOCTHBIE pe3yJIbTAThI:
- cOpMHUPOBAHHOCTh 3KOJOTHYECKOH KYJIbTYPHI,
MOHUMAaHUE BIMSHUS COIUAIBHO-)KOHOMHUYECKHX|
MIPOLIECCOB Ha COCTOSTHUE MPHUPOJHONW U COLMATIBHON
Cpelbl, OCO3HaHME  TIJ00aTbHOTO  XapakTepd
9KOJIOTHIECKUX TIPOOIIEeM;
- IUITAaHUPOBAHWE M OCYIIECTBICHUE JEHCTBUI B
OKpy)KaloIllel cpele Ha OCHOBE 3HAHUS LeNel
YCTOHYHMBOTO Pa3BUTHA YEIOBEUECTRA,;
aKTUBHOE HENpUATUE JAEHUCTBUM, IPUHOCIIIUX BpE]]
OKpY>Kalolllel cpeje;
- yYMEHHE TPOTHO3UPOBATH HEOIArOMPHUATHBIC
9KOJIOTHYECKHE TIOCHEACTBHSI TMPEANPHHIMAEMBIX|
JICUCTBUH, IPEOTBpAIATh UX;
- pacUIMpEeHHE OMbITa NEATEIbHOCTH SKOJOTUYECKOM
HaIPaBIEHHOCTH HAa OCHOBE 3HAHMHU 1O (hH3HKE.

MeTtanpenMeTHBbIE Pe3yJIbTATHI:
- OompenensaTh IETU  JCATCIHHOCTH,
napamMeTpbl U KPUTEPUHU HX JOCTIKCHHUS,
- BBIABJIATH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B
paccMaTpuBacMbIX (PU3UYECKUX SIBICHUSX;
- KOOPJJUHUPOBATH M BBIMOIHATH paboTy B yCIOBHUSX
peanbHOr0, BUPTYaJbHOTO W KOMOWHHPOBAHHOT(
B3aMMO/ICHCTBUS;
- pa3BUBaTh KpEaTHBHOE MBINUICHHE TPU pPEIICHUH
JKU3HEHHBIX TPOOJIEM;
- BJJCTh HAYYHON TEPMUHOJOTHEH, KIIOUCBHIMY
MOHATUSAMH ¥ METOJIaMU (PU3UICCKON HAYKU;
- BJaJICTh HaBBIKAMH y4eOHO-HCCIIEeIOBATELCKON
MPOSKTHOW JISATENILHOCTH B 00JacTH  (PHU3MKH;
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSTEIIEHOMY)
MOMCKY METOJIOB pelleHuss 3aaad  (HhU3NIecKorq
COJICp)KaHUsl, TPUMCHEHHIO Pa3lIMYHBIX METOJIOB
MO3HAHHS,
- BIAQJICTh BHJAMH JICSITEILHOCTH IO IONyYCHHIO
HOBOTO 3HAHUS, ero UHTEPIIPETAIUH,
npeoOpa3oBaHUIO W MPHMCHEHUIO B Pa3IUYHBIX|
Y4eOHBIX CHUTYyalUsX, B TOM YHUCJIC TPH CO3AaHUY
y4eOHBIX POCKTOB B 00J1aCTH (PU3UKH;
- BBUIIBISATH TMPUYMHHO-CIICJCTBEHHBIC CBSI3U H
aKTyaJIM3UpPOBaTh 3a/lady, BBIJIBUTaTh THUIIOTE3Y €
pelleH s, HAXOJUTh apTYMEHTHI JUTS IOKAa3aTeIbCTBY
CBOUX YTBEpXKICHHH, 3alaBaTh MapaMeTpbl ¥
KPUTEPUU PCIICHUS;
- aHaTM3UPOBaTh TMOJYYCHHBIE B XOJC pEIICHUS]
3aJa4i  pe3yNbTaThl, KPUTHUYESCKH OIICHUBATh WX
JIOCTOBEPHOCTh, IPOTHO3UPOBAaTh HW3MCHEHUC B
HOBBIX YCIIOBUSIX;
- CTaBUTHh U (HOPMYITUPOBATH COOCTBEHHBIC 3aa4UH B

3a1aBaTh

00pa3oBaTenbHON JESITEeNTFHOCTH, B TOM HYHCIE TpY|

- c(hopMHPOBAHHOCTh TPEICTABICHUNA O POIH U MECTC
(hM3HMKHM ¥ aCTPOHOMUH B COBPEMEHHOUN HayYHOH KapTHHC
MHpa, 0 CUCTEMOOOpasyroiel pou GU3NKH B pa3BUTHY
€CTECTBCHHBIX  HayK, TEXHMKH U  COBPEMEHHBIX
TEXHOJIOTHH, O BKIQJAEC POCCHUCKHX U 33apyOeKHBIX
YYEHBIX-QU3UKOB B pa3BUTHE HAyKW; ITOHIMAaHHNE
(U3MYECKOM  CYHIHOCTH  HAOJMIOJAeMBIX  SBJICHUH
MUKpPOMHpA, MaKpOMHUpa U Meramupa; MOHUMaHUE POJIH
ACTPOHOMHUH B MPAKTUYECKON NEATEIFHOCTH YENIOBEKa U
JANbHEUIIeM HayYHO-TEXHHYECKOM pa3BUTHH, pPOJIH
(hu3uku B (hOpMUPOBAHUU KPYro3opa ¥ PyHKIIMOHAIHEHON
TPAaMOTHOCTH YEJOBEKa JUIsl PEUICHUS MPAKTUYECKUX
3a/1ay;

- cOpMUPOBAHHOCTh YMEHUH pacro3HaBaTh (PU3MUECKIE
sBJIICHUSL (TIporiecchl) W OOBSACHATHP HMX Ha OCHOBE
M3YYEHHBIX 3aKOHOB: PaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JBI)KEHHE, CBOOOIHOE TMaJeHHE Tel,
JBIDKCHUE IO OKPY>KHOCTH, MHEPLHS, B3aUMOJCHUCTBUE
TeN, KoyuedaTenbHOE JBIKEHUE, PE30HAHC, BOJIHOBOC

nBukeHue;  auddysus, OpOyHOBCKOE  JBHIKEHHE,
CTPOCHUE KUIAKOCTEH U TBEPIBIX TE, U3MEHEHUE 00heMa
Tel TpH  HarpeBaHWd  (OXJKICHWH), TEIUIOBOC
paBHOBeCcHE, WCIApeHHe, KOHJEHCAIUs, IUIaBJICHUE,

KpUCTAJUTH3AINS, KUIEHHE, BIAXKHOCTh BO3IyXa, CBS3H
CpelHEM KHWHETUYECKOM HSHEPruu TEIUIOBOIO JBIKCHUS
MOJICKYZT C aOCOJIOTHOW TeMIlepaTypoi, ITOBEHIIICHHE
JIABJICHHA Ta3a MPHU €ro HarpeBaHWH B 3aKPHITOM COCYIE,
CBSI3b  MEXIY TapaMeTpaMu COCTOSIHMSL Tra3a B
U30MpOoLIecCax; AJNEKTpU3alusl TEJN, B3aUMOJCHUCTBUE
3apsAOOB, ~ HAarpeBaHWe  MPOBOJHMKA C  TOKOM,
B3aUMOJICHCTBHE MarHuToOB, AIEKTPOMAarHUTHas]
UHIYKIUS, TEHCTBUE MATHUTHOTO TMOJISI HA MPOBOJHUK C
TOKOM W JBWKYIIMHACSA 3apsii, 3IEKTPOMArHUTHBIC
KoJIe0aHUs M BOJHBI, PSAMOJIMHEHHOE pacIpOCTpaHEHHE

CBETa, OTpPaXEHHE, TMpeJoMIICHHE, HHTephepeHIWs,
mudpakius ¥ MOJSIPU3AIs CBETa, JUCIIEPCHUS] CBETA)
(dhotoanekTpuueckuii 3¢ ¢GeKT, CBETOBOC JaBJICHHE,

BO3HHKHOBEHHEC JIMHCHYATOTO CIICKTpa aToMa BOAOpOAA,
CCTCCTBCHHAA U UCKYCCTBCHHAA PaJUOAKTUBHOCTD,

- BJIaJICHHUC OCHOBOIIOJIaratoumMun (1)I/I3I/I‘-ICCKI/IMI/I
IOHATHAMU nu BCIIMYHMHaMH, XapaKTCpU3yrouumMy
(bPISI/I‘lCCKI/IC MpoHCCChL (CBH3aHHBIMI/I C MCXAaHHUYCCKHM|

JBHXKCHHUEM, B3aMMOJECUCTBUEM TCJI, MCXaHUYCCKUMU
KOJIeOaHHSIMU U  BOJIHAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMHA mnmponueccaMu;,

QJICKTPUYICCKUM U MArHuTHBIM TOJISIMHU, SJICKTPUYCCKUM|
TOKOM, J3JICKTPOMAarHuTHBIMHA KoJIcOaHHSIMU U BOJIHAMU;|
OIITUYCCKHMU  SABJICHUAMH, KBAHTOBBIMHU SABJICHUIMHU,

CTPOCHUEM aToMa u aTOMHOTO smpa,
PagMoOaKTUBHOCTHIO); BIIAJICHHE OCHOBOIIOJIATAIOIIHMH
ACTPOHOMUYIECKUMU MOHATUSIMU, IMO3BOJISTIOILIMMH|
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U3ydeHWH  (DM3WKHM, JaBaTb OLEHKY  HOBBIM
CHUTYyaIIUAM, OIICHUBATH IPHOOPETEHHBIN OITBIT;
- yMeTh NEPEHOCHTb 3HAaHHA 10 (U3NKE B
NPaKTHYECKYI0  00JacTh  JKU3HEAEATELHOCTH;
BBIJIBUTATh HOBBIC HMJICH, TIpe/jIaraTb OPUTHHAIBHBIC
MOJIXO/BI U PEIICHUS;, CTABUThL MPOOJIEMBI M 33144,
JOITyCKAIOIIHE albTEPHATHBHEBIC PEIICHHS;
- BIQACTh HABBIKAMH TOJYUYCHUS HHPOPMAIUH
(hU3HNUECKOro COJCPIKAHUS U3 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITENIbHO  OCYIIECTBIIATH  IIOHCK,
aHalM3, CHCTEMATH3allMi0 W  HHTEPIPETAIHI
UHQOPMAIIMK  PA3THYHBIX  BHUAOB U (GOpM
IPEeCTaBIICHUS; OLIEHHBATh JIOCTOBEPHOCTH
uHGbOpMAaIUH;
- HCTONB30BaTh CPEACTBA HHOOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX ~ TEXHOJOTUH B  pEIICHUH
KOIHHTHUBHEIX, KOMMYHHMKATHBHBIX u
OpraHu3alMOHHBIX 33734 C co0IIoIeHEM
TpeOOBaHHUI SPrOHOMHKH, TEXHHKH OE30MacHOCTH,
THUTHEHBI,  PECYpCOCOEpEX EHNs, IPABOBBIX ¥
STMYECKMX  HOPM, HOPM  HH(POPMAIHOHHOM
0e30MacHOCTH;

- €O03/1aBaTh TEKCTHI (DU3UUECKOTO COAEPIKAHUS B

pasinuHbIX ¢opMarax C Y4€TOM Ha3HAuYCHUS
MHQOpPMAallMK H LEJNEeBOH ayIuTOpUH, BBHIOHpas]
ONTHMAJbHYIO bopmy MIPEJICTaBJICHUS )i
BU3yaJIU3aLUY.

XapaKTepH30BaTh MPOIECCH], MPONCXOIAIINE HA 3BE3/Iax,
B 3BE3JHBIX CHCTEMAaX, B MEKTAIaKTUUYECKOU Cpele;
JIBIKCHHE HEOEeCHBIX TeJ, DBOJIONHI0O 3Be3l U
Bcenennoi;
- BIAJCHUE 3aKOHOMEPHOCTSIMHM, 3aKOHAMHU U TCOPHUSIMHU
(3akon BcemupHoro tsaroreHus, [, II u Il 3akoHbI
HbioToHa, 3aKOH COXpaHEHUS] MEXaHWYECKOW BSHEpruu,
3aKOH COXpAaHECHHS UMIYJIbCa, MPUHILMUI CYHEPIO3UIINU
CWJI, TIPUHIIMIT PABHOMPABHOCTH WHEPIHUAIBHBIX CUCTEM
0TCYETa; MOJIEKYISIPHO-KHHETUIECKYIO TEOPHIO CTPOCHUS]
BEIIIeCTBA, ra3oBple  3aKOHBI, MEepBBIA  3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHCHUS SJIEKTPUUYECKOI(
3apsana, 3akoH Kymona, 3akoH Oma Ui yyacTKa L,
3akoH OMa ISl TIOTHOM DIICKTPUYECKOW IIETH, 3aKOH
Hxoyns - JleHna, 3aKOH AJIEKTPOMAarHUTHOW WHIYKIUH,
3aKOH COXpPAaHEHUs SHEPIUM, 3aKOH MPSIMOIUMHEHHOro
pacipoCcTpaHEeHHs CBETa, 3aKOH OTPaKEHHUS CBETA, 3aKOH
MPEIOMJICHUSI CBETA; 3aKOH COXPAHCHUSI DHEPIUH, 3aKOH
COXpaHEeHUs HMITyJbCa, 3aKOH COXpaHeHMUs]|
JIEKTPUYECKOTO 3apsia, 3aKOH COXPAaHEHHS MacCOBOTO
yhcna, mocTynaTel bopa, 3akoH  paaHOaKTHBHOTO
pacmazna); yBEpEHHOE WCIOIb30BAHWE 3aKOHOB W
3aKOHOMEPHOCTEH MpH aHaau3e (U3NUYECKHUX SIBICHUH U
MIPOIIECCOB;

- YMCHHE YYUTHIBATh TPAHUIIBI TPUMEHEHUS H3YYCHHBIX
(huzmueckux MOJETeH: MaTepuaibHas TOUKa,
WHEpLHAIbHAS CHCTEMa OTCUeTa, UeabHBIN ra3; MOJIENH
CTPOEHHUS Ta30B, KUAKOCTEH W TBEPIBIX TEJ, TOUCUHBIM|
SJEKTPUYECKUN  3apsAn, sAepHas  MOJAENIb  aToMa,
HYKJIOHHasT MOJENb aTOMHOTO fApa TpH pPEUIeHHH
(hU3MYECKUX 331aY;

- BJIaJICHUE OCHOBHBIMU METOJaMU HAyYHOTO MO3HAHWSI,
UCTIONB3yeMBIMU B  (DM3HMKE: TIPOBOJUTH TMPSAMBIC U
KOCBCHHBIC M3MEPEHUs (U3UUECKUX BEIMYUH, BBHIOMpAs
ONTUMAIBHBIA  CIIOCOO HW3MEPEHHsT W KCIOJNB3YH
U3BECTHBIC METOJbI OLICHKH MOTPEITHOCTEH H3MEPECHHUIA,
MIPOBOJNUTH HCCIIEIOBAHUE 3aBUCHUMOCTEH (DHU3NYECKHX
BEJIMYWH C HCIONH30BAHWEM TIPSIMBIX H3MEpEHHIA,
OOBSACHATH  TONyYEHHBIC  PE3YNBTAThl,  HCIIOJB3YS
(usnveckne TEOpUW, 3aKOHBI M TIOHSATHS, W JIeJaTH
BBIBOJBI; COONIIONATh TpaBuia OE30MacHOTO Tpyla IpH

MPOBEJICHAM  WCCIICJIOBAaHUN B  paMKax yd4eOHOro
SKCIEPUMEHTA u y4eOHO-UCCIIeIOBATENHCKON
JIeSITEIBHOCTH c HCIIOJIb30BaHUEM U POBBIX
U3MEPUTEIBHBIX YCTPOMHCTB u 1abopaToOpHOTQ
o0opynoBanus; CHOPMUPOBAHHOCTh NPEJCTABICHUA O
METOJaX  TOJNIYYCHHS]  HAYIHBIX  aCTPOHOMHYECKUX
3HAHWI;

- c(hOpMUPOBAHHOCTh YMEHUsI PelIaTh PACUCTHBIC 33124y
C SBHO 3aJaHHON (PU3NYECKOW MOJIEIbIO, HCIONb3Ys
(usnveckre 3aKOHBI W TMPHHIUIB; HA OCHOBE aHAIN3d
YCIIOBUSL 3a/laydl  BBIOMpaTh (DU3UYECKYH)  MOJCIb,
BBICTATh  (U3WYECKHE  BCIUYMHBI W (OPMYIJIBI,
HEOOXOIMMEBIE JI €€ pEIIeHHUs, MPOBOAUTH PacueThl U
OIICHWBAaTh  PEaATbHOCTb  IOJYYEHHOTO  3HAYEHHS
(hM3MUeCKO BENMYMHEI; pelllaTh KAa4eCTBEHHBIC 3aJ1ayH,
BBICTpamBasl JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY)|
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paccyX JeHUd C ONOopol Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NIECKHE SBICHVIS,
- c(hopMHpPOBAHHOCTh YMEHHS TPUMEHSTH IOJyYEHHBIE
3HaHWA s OOBSICHEHHS  YCIOBHH  NPOTEKaHWs
(bu3MuecKUX SIBICHUH B MPUPOAEC U IS TPHHATHS
MPAKTUYECKUX PEHICHUH B TIOBCEIHEBHOW JXU3HU Jis
obecrieueHnss  O€30MACHOCTH  TPH  OOpalmIEHHU ¢
OBITOBBIMU TTPHOOpPAMHU U TEXHUYECKHUMH YCTPOHCTBAMHU,)
COXpaHEHUs  370POBbSI W COONIIOJICHUS  HOPM
9KOJIOTHYECKOTO TIOBEACHUS B OKpYyKalomell cpene;
MOHUMaHHuEe HEOOXOJUMOCTH TPHMEHEHHUS MOCTHKEHUH
(UM3MKM W TEXHOJNOTHMA IS  PalUOHAILHOTO
MIPUPOJIOTIONH30BAHNS;

- chOpMHpPOBAHHOCTh COOCTBEHHON TIO3UITMH  TIO
OTHOIICHUIO K (DHU3MUYECKOW WHGOPMAIUH, MOTydaeMON
U3  Pa3HBIX HWCTOYHUKOB, YMEHHUH  HCIIOJIb30BAaTH
UQPOBBIC TEXHOJIOTHH JUIS TIOUCKA, CTPYKTYPUPOBAHHS,)
WHTEPIPETallid U TPEACTABICHUS Y4eOHOW M HAydHOA
MOITYJISPHON nH(pOpMAaITUY; pa3BuTHE YMCHHH
KPUTHYECKOTO aHaJH3a MoIydaeMoi nH(OpMaIny;

- OBIaJeHHe yMEHUAMH paboTaTh B TpyIne (¢
BHITIOJTHCHUEM  Pa3JIMYHbIX  COIMANBHBIX  POJICH,)
TUTAHUPOBATH paboty TPYIIIHI, parroHaNbHO
pacmpenensiTh  NEATENbHOCTh B HECTaHJapTHBIX
CUTyaIusiX, aJeKBaTHO OIICHMBATH BKJIA] KaXJIOTO U3
YYaCTHUKOB TPYMIBI B PEIICHHE pPaccMaTpUBacMON
MPOOJIEMBI.

1.4. O0masi TPy10eMKOCTb JUCUMIIJIMHBI.
VYuebHast Harpy3ka (Bcero) 108 yacos, B ToM ymche:
- o0s13aTeNbHAs ayIUTOpHAs yueOHas Harpy3ka oOydaromierocs - 108 gacos.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

2.1. O0beM TUCHUIJIMHBI M BUAbI Y4eOHOH padoThl

Bun yueOHbIX 3aHATHI

O0BEéM yacoB

cemecmp Hroro

1 2
Y4yeOHast Harpy3ka (Bcero) 64 44 108
Oos13aTennbHAasA ayIMTOPHAs HArpys3ka (Bcero), B ToM 64 44 108
yucie:
- JIEKIIUHA 32 22 54
- IPaKTHYECKUE 3aHATHUSA 32 22 54
CamocTosiTesqibHasi padoTa - - -
NuauBuayadbHBIA NPOEKT - - -
KoncyabTanumn - - -
®opMa NPOMEKYTOYHOM aTTECTALMHU MO AUCHUILINHE -
- depeHInpoBaHHbIN 3a4eT + +




2.2. TemaTnueckuii njian u cogep:xkanve (ucuumiaInabl CO0.01.06 «Pusukay

HaunmeHoBaHuepa3saeyioB
U TeM

Coaepsxanue y4eOHOro MaTepHuaJia, JJa0opaTOpHbIe H MPAKTHYeCKUe 3aHATHS, CAMOCTOSITeJIbHAsI

padoTa o0yyaruuxcs

O0BpeM
yacoB

dopmMupyemblie
KOMIIeTeHIIUH

1 cemecTp

Pa3nen 1. BBenenne

Tema 1.1.
BBenenue

Conep:xanue yueOHOr0 MaTepHuaJia

du3nka - Hayka o mpupoze. Haydaple MeTobI TO3HAHHS OKpY’Karomero Mupa. Poib skciepumenTa o
TEOpHH B TPOIECCe TO3HAHWS TNPHUPOJBL. DKCIEepUMEHT B (u3uke. MojenupoBanue (U3NUECKUX
sIBIICHUI U mpolieccoB. Hayunble runote3pl. @u3nyeckue 3aKOHbI U TEOPUH. [ paHUIbl TPUMEHUMOCTHU
(uznvecknx 3akoHOB. [TpuHIMIT cooTBeTCTBUS. PONb M MecTo (u3nKku B GOPMUPOBAHUH COBPEMEHHOM
Hay4YHOW KapTHHBI MHUpPA, B TPAKTUUECKON JEATEIbHOCTH JI0JIeH
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Pasznen 2. MexaHuka

Tema 2.1.
Kunematuka

Conep:xanue yueOHOro MaTepuaJia

Mexannyeckoe aBwkeHHe. OTHOCHTEIBHOCTh MEXaHMUYECKOTo JBmkeHHS. CucreMa oTcyera.
Tpaekropus. llepemerienne, CKOpocTh (CpemHAS CKOPOCTb, MIHOBEHHAs CKOpPOCTb) M YCKOpPEHHE)
MaTepUaTbHON TOYKH, WX TPOCKIMH Ha OCH CHUCTeMbl KoopauHaT. CiloXeHHWe TNepeMemeHn |
CIOKeHHWEe CKopocTell. PaBHOMEpHOE W PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE ABIKeHHE. [ paduky
BaBUCHMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPCHHUS, IyTH M MEPEeMEIICHHS MaTePUAIBHON TOYKU OT|
BpemeHn. CBOOOMHOE TanieHUE. YCKOpeHHE CBOOOMHOTO majaeHus. KpuBomuHEHHOE IBUKCHUE.
/IBrmKeHHE MaTepUATbHOM TOYKU IO OKPY)KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHas ckopocTh. [lepuon ul
uactoTa. LleHTpocTpeMUTETFHOE YCKOPEHHE

IIpakTHYecKoe 3aHATHE

M3MepeHre MIHOBEHHOM CKOpOCTH. MccneqoBaHHE COOTHOIIEHUS MEXIY MyTSIMHU, MPOUJIeHHBIMU
TEJIOM 3a IOCIEIOBATEIbHBIC PAaBHBIE MPOMEXYTKH BPEMEHU IMPH PABHOYCKOPEHHOM JIBKCHUU C
HayaJbHOW CKOPOCTHIO, paBHOW HyI0. M3yueHue NBWKEHHUA IIapuKa B BSA3KON >XUIKOCTH. U3yueHue
[MBMKEHMSI TeNa, OPOIIEHHOTO TOPU30HTANIBHO.
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Tema 2.2.
JInnamuka

Conep:xanue yueOHOro MaTepHuaJia
[Mpunuun otHocutTenbHocTU ['ammnes. [lepseiit 3akoH HeioroHa. MHepruanbHble CUCTEMBI OTCUETA.

Macca Tema. Cuna. Ilpuanmn cymeprno3uiiny cwl. Bropoit 3akon HeroToHa A1 MaTepHalbHON TOYKH
B mHepnuanbHOl cucreMe otcuera (MCO). Tpetnit 3akoH HeloTOHA 711 MaTepHAIBHBIX TOYEK. 3aKOH
BceMupHOTo TaroreHus. Cuna tsoxectu. IlepBas kocMudeckas ckopocTts. Bec Tenma. Cuna ynpyrocty.
3akon I'yka. Cuma tpenms. Cyxoe Tpenue. Cuia TpPEeHHS CKOJBXKEHUS W CHJIA TPEHHUS IIOKOS.
Koaddurmuent tpenus. Cuna CONPOTUBICHHS TPH JBWKCHUU Tella B JKAJKOCTH WIH Tase.
[MocTynarenpHOe W BpallaTeIbHOE JBIKCHHE aOCONIOTHO TBEPAOrO Tena. MOMEHT  CHIIBI
OTHOCUTENBHO OCH BpaieHus. [1nedo cunbl. YcnoBus paBHoBecus TBepaoro tena B UCO

OK-07




IIpakTHYecKoe 3aHATHE.

M3y4ueHre OBWKEHHS Opycka IO HAKJIOHHOM TUIOCKOCTH TIOX JEHCTBHEM HECKOJIBKHX CHIL
MccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOMIMX B JAe()OPMHPOBAHHON NpPYXKHUHE WU
[PE3MHOBOM 00paslie OT BEIMYUHBI HX Jieopmanuu. lcciaenoBanue ycloBUH paBHOBECHUS TBEPIOTO
[reJa, UMEIOIIEr0 OCh BpaIIeHHUs

Tema 2.3.
3aKOHBI COXpaHEeHHSs B
MeXaHHKe

Conep:xanue yueOHOro MaTepuaJia

MMITyihC  MaTepuaabHOW TOYKH, CHCTEMBI MaTEPHAIBHBIX TO4YeK. VIMIynbC CWIIBI W WM3MEHEHUE
MMITyJIbca Tela. 3akoH coxpaneHms wumiyinbca B MCO. PeaktuBHOe nBwkenme. Pabora cHIBL
MormHOCTs cuibl. KuHeTHueckass SHeprusi MarepuaibHOM TOYKH. Teopema 00 W3MCHCHHH
KHHETUYEeCKOH  »Hepruu.  [loTeHnumanbHas  SHeprus.  [loTeHImManmbHash  3HEPTUS  YIOPYTO
meopMUpoBaHHOW TPY>KUHBI. [lOTeHIMANbHAS SHEPrusi Tena BOJMM3M TOBEPXHOCTH  3EMIIH.
[MoreHMaNbHbIC W HEMOTCHIUAIbHBIE CHIIBL. CBs3b Pa0OTHl HEMOTCHIUANBHBIX CHJI ¢ M3MCHEHHEM
MEXaHUYECKOW DJHEPrUU CHUCTEMBI Tell. 3aKOH COXPAaHCHMsI MEXaHWYEeCKOW SHEepruu. YTpyrue u
HEYTIPYTHE CTOJKHOBEHUS

IIpakTHYecKoe 3aHATHE.
M3yueHne CBSI3W CKOPOCTEH Telml TpH HEympyrom ymape. McciemoBaHue CBSI3W paOOTHI CHIIBI C
M3MEHCHHEM MEXaHUUYECKON SHEPrUH Tela
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Pasnen 3. MonexkynsipHas Gpu3nKa ¥ TePMOAMHAMHKA

Tema 3.1.

OCHOBBI MOJIEKYJISAPHO
- KHHeTHYeCKOiTeopuu

Conep:xanue yueOHOT0 MaTepHuaJa

OCHOBHBIC TTOJIOKEHHS MOJICKYIIIPHO-KHHETHYECKOH Teopun. bpoyHoBckoe nBmkenue. Juddysus.
XapakTep OBMKEHHSA M B3aUMOJEMCTBHA 4acTHIl BellecTBa. MOAEIN CTPOEHUS ra3oB, KUAKOCTEH U
TBEP/BIX TEJI U OOBSICHEHUE CBOMCTB BEILlECTBAa HA OCHOBE ITUX Mojenel. Macca 1 pa3Mepbl MOJIEKYII.
KonnuectBo BemiecTBa. IloctositHHas Asoragpo. TermoBoe paBHOBecue. TemmepaTtypa U ee
m3Mepenne. lllkama temmepatyp Llenbcua. Mopens wuaeanbHoro rasa. OCHOBHOE YypaBHEHHE
MOJIEKYJISIPHO-KMHETHUECKON TEOPUH HIealIbHOTO Ta3a. AOCOJIOTHAs TeMIlepaTypa Kak Mepa cpeaHein
KUHETUYECKOIl JHEepruu TEIUIOBOrO JBMKeHus uwactul raza. Illkama temmepatyp KenbBuHa.
YpaBHenne MeHnneneeBa-Knanelipona. 3akon JlaneroHa. ['a3oBble 3akoHBI. M3omporeccsl B
M/IeaTbHOM Ta3e C MOCTOSIHHBIM KOJIMUECTBOM BEHIECTBA: U30TEpPMa, M30X0pa, n3obapa

IpakTuyeckoe 3aHsATHE. N3mepenne Maccel BO3lyxa KiIacCHOM KoMmHarte. ccnenoBaHue
BaBICHMOCTH MEX/Y IMapaMeTpaMu COCTOSTHHSI pa3peKeHHOTo ra3a
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Tema 3.2.
OcHOBBI
TEePMOIUHAMHAKH

Conep:xanue yueOHOr0 MaTepHuaJia

TepMoauHaMu4ecKast cucTeMa. BHYTpPEHHSISI 3HEPTUS TEPMOJUHAMHUYSCKON CHCTEMBI M CHOCOOBI e¢)
m3MeHeHUs. KommuecTBo TemioTel U paboTa. BHyTpeHHSSI SHeprusi OHOATOMHOTO HAEajJhbHOTO rasa.
Buner Temonepenavyn: TEIIONPOBOJAHOCTh, KOHBEKINSA, M3NMy4deHHE. TelIoeMKOCTh Tefa. Y JellbHasd
TEIJIOEMKOCTh BellecTBa. KonnuecTBo TemnoThl npu temnonepenaye. [lepBoiil 3aKk0H TepMOIUHAMUKH,
[MpuMeHeHre TepBOTo 3aK0HA TEPMOJINHAMUKY K H3omporieccam. ['paduyeckas uHTepiperarys padoThl
raza. TeIuloBble MaIlMHBL [IpUHIMIBI OEHCTBHS TCEIUIOBBIX MalluH. [IpeoOpa3oBaHUs 3HEPTUU B

rerutoBbiX MamuHax. Koaddurment nonesnoro neiicteus (nanee — KI1J1) terutoBoii mamumabl. [{uks
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Kaprao m ero KIIJ[. Bropoit 3akoH TepMmomuHaMuku. HeoOpaTMMOCTh MPOIECCOB B MPHPOJC.
KOJIOTHYECKHE MTPOOIIEMBI TETIIOIHEPTETHKH

IpakTHYecKoe 3aHATHE.
M3mepeHne yaeapHON TEMI0EMKOCTH

Tema 3.3.
ArperaTHble COCTOSTHUSI
BellecTBa U (pa3oBble
nmepexoabl

Conep:xanue yueOHOT0 MaTepHaJa

[MapooOpa3oBaHre M KOHACHcalWs. McmapeHwe M KuIeHHE. YelibHas TEIUloTa MapooOpa3oBaHUS.
3aBUCHMOCTh TEMIICPATyphl KHIICHWUS OT JaBlICHUS. AOCONIOTHAS W OTHOCHUTEIbHAs BIIAYKHOCTH|
Bo3myxa. Haceimennsnii map. TBepmoe temo. Kpucrammmdeckne u amopdHBIE Tema. AHH3OTPOIHS
CBOMCTB KpucTauioB. JKunkue kpuctamisl. CoBpeMeHHbIe MaTepuainbl. [lnaBienne u KpucTamTu3amus.
'Y nenbHas Terora raBneaus. CyOonumanus. Y paBHEHUE TEIDIOBOTO OataHca

IpakTHYecKkoe 3aHATHE.

TexHHUECKHE YCTPOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: TepMoMeTp, 6bapomeTp. OnpeneneHne Macchl
BO3/lyXa B KOMHAaTe Ha OCHOBE U3MEPEHUI 00beMa KOMHATEI, IaBJICHUS U TEMIIEPaTypbl BO3yXa B HEH.
TexHUUYECKHE YCTPOWCTBA M MPAKTHYECKOEe MPUMEHEHHUE: JBUraTeIb BHYTPEHHETO CropaHus, ObITOBOH
XOJOAMIBHUK, KOHIUIMOHEP, TUTPOMETP M IICUXPOMETp, KAJIOPUMETP, TEXHOJOIMM IOJy4YeHNs]
COBpPEMEHHBIX MaTepHaIOB, B TOM YHCJIe HAHOMATEePHaIOB, U HAHOTEXHOJIOTUH

OK-07

Bcero 1 cemectp)

64

2 cemecTp

Pasneun 4. DnekTpoanHAMHKA

Tema 4.1.
DJIeKTPOCTATHKA

Conep:xanue yueOHOT0 MaTepHuaJa

OJeKTpu3anusl Tell. OJJeKTpUYecKuil 3apsa. JIBa Buaa dSIEeKTpUUYECKUX 3apsmoB. IIpoBomHUKH,
MUANEKTPUKNA W TOJYIMPOBOJHUKHU. 3aKOH COXpPAaHEHUsS SJICKTPUYECKOro 3apsiaa. BzaumonencTBue
BapsinoB. 3axkoH Kynona. Dnektpuueckoe noie. HampsokeHHOCTH anekTpuueckoro mois. [Ipuninur
CYTICPIIO3HIIMU DJIEKTPUICCKHUX ToJiel. JIMHUM HanmpsHKeHHOCTH dJIeKTpHyecKkoro moisi. Pabora cu
biekTpoctatuyeckoro mnois. [lotenmuan. PasHocTs moTeHimanos. IIpoBOAHMKM M AUDIEKTPUKH B
PIEKTPOCTATUYECKOM TioJie. JlWdieKTpudeckass MNpPOHUIAEMOCThb. IEKTpOoeMKOCTh. KoHaeHncartop.
DIIEKTPOEMKOCTD TIIOCKOT0 KOHJEHCATOpa. DHEPrusl 3apsHKeHHOTO KOHIEHCaTopa
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Tema 4.2.
IlocTostHHBIH
JIEKTPUYECKHUI TOK.
Toxu B pa3jIMuYHbIX
cpeaax

Conep:xanue yueOHOT0 MaTepHuaJa

DIIEKTPUYECKUNA TOK. YCJIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOro Toka. Mcrounuku toka. Cuia Toka.
[MocTostHubiii Tok. Hanpsbkenue. 3axkoH Oma uisi yyacTKa LETH. DJIEKTPUUYECKOE COMPOTUBIICHUE,
YmenpHOE colpoTHBIICHHE BemecTBa. [lociemoBarenbHOE, MMapaliebHOE, CMEIIAHHOE COCIMHCHHE
poBoAHKUKOB. PaboTa anexTpudyeckoro Toka. 3akoH Jxoymnsa-Jlenna. MoIHOCTE IIEKTPUIESCKOTO TOKA,
ONEKTPOABUKYINAS CHiIa M BHYTPCHHEE CONPOTHBIICHUE WCTOYHHMKA TOKa. 3akoH OMa i MOJHOMH
(3aMKHYTOH) 3MeKTprudecKoi mermu. KopoTkoe 3aMbIKaHHE.

DJIEKTPOHHAS TPOBOJUMOCTh TBEPIBIX METAIOB. 3aBHUCHUMOCTH COMPOTHBICHHS METaIOB OT|
reMrepatypbl. CBEpXIIPOBOIUMOCTh. DIEKTPUICCKHA TOK B Bakyyme. CBOMCTBA AIICKTPOHHBIX ITyYKOB,
[Monynporoguukyd. COOCTBEHHAss M IMPHMECHAs IPOBOJUMOCTL IONYIPOBOIHHKOB. CBOMCTBA p-n-

nepexona. llomynpoBonHuKoBeIe TPHOOPHI. DIEKTpHYECKHH TOK B PAcTBOpax M pacIuiaBax|
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PIEKTPOJIUTOB. DIEKTPOIUTHYECKAs IHUCCONMAIUSA. OJEKTPONU3. OJIEKTPUYECKH TOK B Taszax.
CaMOCTOSTETHHBIA U HECAMOCTOSTEIHHBINA pa3psaa. Momaus. [1nazma

IpakTHYecKoe 3aHATHE.
M3y4eHrne CMEMIaHHOTO COEAMHEHUS PE3UCTOpPOB. I3MepeHue 3IeKTPOABIKYIIEH CHIIBI HCTOYHUKA
[TOKA U er0 BHYTPEHHETO COIPOTHUBICHUS

Tema 4.3.
MarnauTHoOe TmoJie.
DJIeKTPOMATHUTHASA
HHAYKIHSA

Conep:xanue yueOHOT0 MaTepHaJa

[TocTostHHBIE MAarHuUTH. B3auMoAeiicTBME MOCTOSHHBIX MAarHuTOB. MarautHoe mone. Bekrop
MarHUTHOM WHAYKIWHU. [IpuHnun cynepno3uiuu. JIMHUKM MarHuTHOM WHAyKuuu. KapTuHa ITUHUN
MAarHUTHOW WHAYKITMH TTOJISI TIOCTOSTHHBIX MarHUTOB. MarHUTHOE T10JIe TIPOBOJHHUKA ¢ TOKOM. KapTuHa
NMUHUN TOJS AJUHHOTO MNPSMOIO MPOBOAHUKA M 3aMKHYTOTO KOJBLEBOI'O MPOBOAHHUKA, KATYIIKH C
rokoM. OmbIT Opcrena. BzaumoneiictBue mnpoBoaHMKOB ¢ TokoMm. Cuna Ammepa, ee MOAylIb H
HampaBieHue. Cuna JlopeHra, ee MOIyJdb W HampaBiIeHHE. JIBIKCHHE 3apsDKCHHOW YaCTHUIBI B
OTHOPOJTHOM MarHuTHOM Tosie. Pabora cunbl JlopeHma. SIBieHHME SIIEKTPOMArHUTHOW WHAYKIIWH.
IloTok BekTOopa MarHuTHOM uHAYKIMU. OJIC MHAYKIMH. 3aKOH >3JIEKTPOMArHUTHOM WHAYKLHUY]
Dapanes. BuxpeBoe dieKTpHUecKoe IoJIe. OJICKTPOABIKYIAS CHja HWHAYKIWNH B IPOBOJIHHUKE,
IMTBIDKYIIIEMCS TIOCTYMATEIFHO B OTHOPOAHOM MarHuTHOM moire. IlpaBmino Jlenma. MHIYyKTHBHOCT.
ABnenne camoumuaykiuu. OC caMOMHIYyKUMU. DHEPryus MarHUTHOTO TMOJS KATYIIKA C TOKOM,
DIIEKTPOMAarHUTHOE TI0JIe

IIpakTHYecKoe 3aHATHE.

TexHUYecKre yCTpOMCTBAa M MPAaKTHUECKOe MPUMEHEHHE: 3JIEKTPOCKOI, IJIEKTPOMETP, KOHAEHCATOp,
KOMTUPOBAIBHBIN amnmapart, CTPYHHBIA NPUHTEp, aMIIEpMETpP, BOJILTMETP, PEOCTaT, UCTOYHHKH TOKa,
PIIeKTpoHarpeBaTeNbHbBIE TPUOOPHI, 3IEKTPOOCBETHTENbHBIC MPHOOPHI, TEPMOMETP COIMPOTHBIICHHUS,
BaKyyMHBI THOJZ, TEPMHCTOPbI H (HOTOPE3UCTOPHI, MOTYNPOBOAHUKOBBIN [HOJ, TaJlbBaHUKA,
MOCTOSIHHBIE MAarHUTBI, SJIEKTPOMAarHUTHI, JJICKTPOABUraTeNlb, YCKOPUTENW 3JEMEHTApPHBIX YaCTHI,
WHIYKIIMOHHAS TICYb.

[IpakTudeckas padora: Mepbl 3IeKTpOOE30MaCHOCTH, 3JEKTPOCTaTUYECKas 3alluTa, 3a3eMIICHUE
PIIEKTPONPHUOOPOB, KOPOTKOE 3aMbIKAHHE
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Pa3nen 5. Kosie0anus 1 BOJIHEI.

Tema 5.1.
Mexanuuyeckue 1
3JIEKTPOMATHUTHbIE
KoJIeOaHus

Conep:xanue yueOHOr0 MaTepHuaJia

KoseOarenbHas cucreMa. CBoOomHble KojicOaHus. ['apMmonuueckue kojeOanus. Ilepwoxa, wacrora,
aMIuIiTyga U ¢asza kojeOanui. I[IpyXKMHHBIM MasTHHUK. MaTeMaTHYECKHH MasSTHHUK. YpaBHEHUC
rapMOHUYECKUX Koyiebanuii. KnHemaTuaeckoe U IMHAMHYIECKOE OMHCAHUE KOJIe0aTeIbHOTO JBIKEHHUS.
[MpeBpameHre SHEPTUN MPU TaAPMOHUYECKUX KoyicOaHusx. CBs3b aMIUTUTYABI KOJICOAHWA HMCXOHOM
BEJIMYMHBI C aMILTUTYIO0N KoneOaHuil ee ckopoctu u yckopenus. KonebaTenbHbiii KOHTYp. CBOOOIHBIC)
RIIEKTPOMAarHUTHBIC KoseOaHus|
B HJICATBHOM KOJeOaTEIIbHOM KOHTYpE. AHAJOTHS MEXIY MEXaHHMYSCKUMH U DJICKTPOMAarHUTHBIMU]

kosiebanusimu. @opmyrna ToMcoHa. 3aKOH COXpaHEHUS SHEPTHU B HJICATLHOM KOJeOaTeTbHOM KOHTYE.
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BeiHyXICHHBIC MeEXaHWYeckue KoyeOanusa. Pe3onanc. Pe3oHaHcHas KkpuBas. BreinyxieHHbie
BIIeKTpOMarHuTHeIC KosieOanus. [lepeMeHHblii TOK. CHHYCOMIANBHBIN MEPEMEHHBIN TOK. MOIIHOCTH
MEPEeMEHHOTO TOKa. AMIUIMTYJHOE W JeHCTByIOIlee 3HA4YeHHWE CHJIBI TOKA W HaIpsDKEHUS.
Tpanchopmatop. [Ipon3BoacTBO, Niepenada U MOTPEOICHUE MIEKTPUICSCKON IHEPTUU. DKOJIOTHUECKUC)
PUCKH TIPU TMPOU3BOACTBE JIICKTpUUECKOM 3Hepruu. KynbTypa HCIONB30BaHUS 3JCKTPOIHEPIHHU B
MOBCEIHEBHON KU3HUA

IpakTHYecKkoe 3aHATHE.
MccnenoBaHue 3aBUCHUMOCTH IIEPHOAA MaJbIX KoJeOaHMH Ipy3a Ha HUTH OT AJMHBI HUTH U MAacchl
rpy3a. MccnenoBaHue nepeMeHHOTO TOKa B LIETIM U3 MOCIEIOBATENBHO COCIMHEHHBIX KOHJIEHCATOPA,
KaTyIIKHA U pe3ucTopa

Tema 5.2 Coxaeprxanue y4e0HOr0 MaTepHuaJia OK-07
MexaHu4yeckue u MexaHndecKue BOJIHBI, yCIOBUs pacnpocTtpaneHud. [lepuoa. CkopocTs pacmpocTpaHEHHUS U AJIMHA
3JIEKTPOMArHUuTHbIe  [BOiHBIL. [lonepeuHsle U MpooabHbIC BOMHBL MHTEphepeHius u qudpakiys MEXaHMIECKUX BOJIH. 3BYK.
BOJIHBI CkopocTh 3ByKa. [ poMKOCTE 3ByKa. BeicoTta ToHA. TeMOp 3ByKa. DJIEKTPOMAarHUTHBIC BOJTHEL. Y CIIOBHS
M3JIy4EHHUS AJIEKTPOMArHUTHBIX BOJIH. B3anMHasi opueHTanus BeKTopoB E, B 1 v B a5ieKTpoMarHuTHOH
BOoJIHE B BakyyMme. CBOWCTBA 3JEKTPOMArHUTHBIX BOJH: OTpPaKeHHE, MPEIOMIICHHE, IOJSpU3aIus,
Imudpaxiust, naTepdepeHnmsa. CKOpoCTh AIIEKTPOMArHUTHBIX BOJH. [1Ikana 2ekTpoMarHUTHBIX BOJIH.
[TpuMeHEeHNE 3JEKTPOMArHUTHBIX BOJIH B TEXHUKE W OBITY. [IpHHIUNBI paguoOCBS3H U TEICBUJICHUS.

IPanronokarus. DIeKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKaIOLIEH Cpeibl

Tema 5.3 Coaeprxanue y4e0HOro MaTepHuaJia OK-07

Onruka [IpssMoNMHEHOE pacpOCTpaHEHHE CBETa B OMHOPOIHOM cpene. JIya cBera. OTpakeHne cBeTa. 3aKOHB]

oTpaskeHUs1 cBeTa. IlocTpoeHne H300pakeHUH B IUIOCKOM 3epkajie. [IperomieHue cBera. 3aKOHBI
MperoMIICHUS CBeTa. AOCONIOTHBIN IMOKaszaTenb mpeidoMicHus. llodHOe BHyTpEeHHEE OTpaXkKCHHUE.
[MpenenbHBIN yrosl MOJHOTO BHYTPEHHETro oTpaxkeHus. Jlucriepcus cBera. CIOXKHBIA COCTaB 0OElOro
cBera. l[Iger. CoOwmparomuye W paccewBaroniue JUH3BL. ToHKas auH3a. DOKYyCHOE pacCTOSHHUE U
ONTUYECKas CHJIa TOHKOH JTUH3bL. [locTpoeHune n300paxeHuii B COOUPAIOIINX U PACCEUBAIOIIUX JIHH3AX.
DopMyna TOHKOH JIHMH3BL. YBEIHUCHUE, AaBacMoe JUH30M. [Ipeaenbl npuMEeHUMOCTH TeOMETPUUYECKOM
onrtuku. MuTepdepennus cBera. KorepeHTHbIC MCTOUHUKU. Y CIOBHS HAONIONCHUS MaKCUMYMOB H
MUHUMYMOB B HHTEp(EPCHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOI'C€PEHTHBIX HCTOYHUKOB.
Iudpakius cBeta. JudpakiuoHHas pelieTka. YCIOBHE HAOMIOJCHUS TJIABHBIX MaKCHMYMOB IIpH
MaJeHU MOHOXPOMATHYECKOTO CBeTa Ha MU(pakIMoHHY0 penretky. [lonspuzanms ceera

IIpakTHYecKkoe 3aHATHE

[MpakTudeckas paborta: TexHHUYeckHe YCTpOMCTBA M MNPaKTHYECKOE IMPHMEHEHHe: ceiicmorpad
PIEKTPUYECKUI 3BOHOK, T'€HEpaTop IEPEeMEHHOr0 TOKa, JIMHUM JJIEKTPONepenay, MY3bIKaJbHBIC
WHCTPYMEHTHI, YyJIbTPa3BYKOBas AMArHOCTHKA B TEXHUKE WM MEAWIMHE, pajap, pPaJAHONpHUEMHUK,
reseBu3op, anTeHHa, TtenedoH, CBU-meub, ouku, nyma, ¢oroammapaT, MPOCSKIMOHHBINA aIlapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TUPPAKIIMOHHAS PEIICTKA, TIOISIPOH/T, TEICCKOIIL.

[Mpaktuueckas paborta: Buasl m3nyuenmid. Bunel cnextpoB. ChekTpsl ucnyckanusi. CHEKTpHI




nornomenns. CriekTpanbHelii aHan3. CrieKTpaibHbIe KJIACCHI 3Be3Jl. YIbTpadHOIeTOBOES U3ITyUeHHE.
Muadpaxpacuoe nznydenue. PearrenoBckue ryan. Ux mpupona u cBoiicTra. 1llkana 35ieKTpoMarHuTHEIX
M3ITy4YeHUH

Pa3nen 6. OCHOBBI cieIUATIBLHON TEOPHH OTHOCUTEJIBHOCTH

Tema 6.1. Conep:xanue yueOHOT0 MaTepHuaJa OK-07
OcHoOBBI TEOpHH ['paHuLBl  OPUMEHUMOCTH  KJIacCHMYeCKOM  MexaHuku. lloctymarel  cnenuanbHOW — TEOpHH
OTHOCHTEJBLHOCTH  |OTHOCUTEIHLHOCTH: MHBAPUAHTHOCTH MOAYJSI CKOPOCTH CBETa B BaKyyMe, MPHHIIUI OTHOCUTEIHLHOCTH
OiiamreliHa. OTHOCHTENBHOCTh ONHOBPEMEHHOCTH. 3aMeIJIeHHEe BpPEMEHH W COKpAIleHWE JIHHBI.
OHEpruss U HMMITYJIbC CBOOOAHOW dYacTHIpl. CBsI3b MAacChl ¢ DHEPTHCH W HMIIYJIHLCOM CBOOOTHOM
MacTUIBl. DHEPTHsl MOKOsI CBOOOIHON YaCTHIIBI
Pasnea 7. KBanToBasi puznka
Tema 7.1. Conep:xanue yueOHOT0 MaTepHuaJa OK-07
j1eMeHTBI dotonsl. ®opmyna [lnanka cBs3n 3HEpPrum (POTOHA C €ro 4acTOTOH. DHEPrusi U UMMYNbC (OTOHA.
KBaHTOBOI ontukn  [OTKpbiTHE U wucciuenoBanue (orodddekra. Ombitet A.I. CroneroBa. 3akoHbl (oTOd(dEKTa,
YpaBuenue OitnmreliHa ans dotoaddexra. "Kpacnas rpanunma"” dorodddexra. [laBienue cpera.
Omnsitel [1.H. JlebeneBa. XuMuieckoe IeHCTBUE CBETA
Tema 7.2. Conep:xaHue yueOHOro MaTepuasa. OK-07
Ctpoenne aToma Mopgens atoma Tomcona. OmeiTel Pezepdopma mo wuccnenoBanuio crpoeHus atoma. I[lmanerapnas
Moxaenb atoma. IloctynaTer bopa. M3nydenne n moriomenne GOTOHOB IPH MEPEXOAC aToMa C OJTHOTO
YPOBHSI SHEPTHH Ha Apyroi. Bumer criekTpoB. CEKTp YPOBHEH 3HEPTHUH aTOMa BOJOpoaa. BOTHOBBIC
cBolicTBa yactul. Bonnel ae bpoiinsa. KopnyckynspHo-BoaHoBoH nyanu3M. Judpakuus 31eKTpOHOB B
kpucTtauiax. CIOHTaHHOE M BEIHYXJICHHOE M3ITydeHHe. Y CTPOMCTBO M MPHUHIIUI pabOTHI Ja3epa
IIpakTHYecKoe 3aHATHE.
HaOronenne IMHEHYaTOro CIIeKTpa
Tema 7.3. Conep:xanue yueOHOro MaTepuasa. OK-07

AToMHoOeE siIpo

MeToabl HaOMIOACHHUS W PETUCTPALMU DJIEMEHTApHBIX YacTUl. OTKPBITHE PagnoaKTUBHOCTH. OIBITHI
Pe3epdopaa 1o onmpenesneHnIo cocTaBa paanoakTHBHOTO M3nydeHus. CBoiicTBa anbga-, Oera-, raMMa-
M3nydeHus. BiusHue pannoakTHUBHOCTH Ha JKMBBIE OpraHM3Mbl. OTKpBITHE NMPOTOHAa M HEUTpOHA.
Hyxnonnas mozmens snpa IeiisenOepra-MBanenko. 3apsan simpa. MaccoBoe umcno simpa. M30Tomsl
Anbda-pactan.  ONEKTPOHHBI M IO3MTPOHHBIA  Oera-pacman. [amMma-m3nydeHue. 3aKkoH
PaIMOAKTUBHOTO paclaja. JHEeprusl CBSA3M HYKJIOHOB B sipe. SnepHble cuibl. Jledekr maccel sapa.
SnepHeie peakuuu. Jlenenue u cuntes3 aaep. AnepHsiii peakrop. Tepmosiaepusiii cuntes. [Ipodiemsl 1
NEPCIEKTUBbI SJEPHON 3HEPreTUKU. DKOJOIMUYECKHE aCIEKThl SIEPHON 3HEPreTUKU. DJIEMEHTapHbIC
uactuipl. OTKpbITHE O3UTpoHA. DyHAaMEHTaIbHbIE B3aUMOACHCTBUS

IpakTHYecKkoe 3aHATHE.

MccnenoBanne TpekoB yacTHIl (110 TOTOBBIM (oTorpadusim)

Paznen 8. JiieMeHTHI ACTPOHOMHUHU U ACTPOPU3NKH




Tema 8.1
DJIeMEeHThI ACTPOHOMUH
U acTPO(PU3NKH

Conep:xaHue y4eOHOT0 MaTepuajia
Bun 3Be3nHoro Heba. Cos3Be3nmusi, sIpKHE 3BE3Mbl, IUIAHETHI, MX BUANMOE IBIKeHHe. CoiHedHas
cucteMa. [Inanets 3eMHoi rpynnbl. [lnanersi-rurantel. Mansie Tena CoxHeuHol cucteMbl. ColnHile,
dhotochepa u armochepa. ConHeuHast akTUBHOCTh. Mcrounuk sHepruu CoJIHIIA M 3Be31. 3BE3IbI, HX|
OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTh, paadyc, TeMIIepaTrypa, WX B3aMMOCBS3b. 3BE3/bl
CTaBHOM TMOCIEAOBATENBHOCTH. 3aBUCHUMOCTh 'Macca - CBETUMOCTB"' [IJIsi 3Be3] IJIaBHOU
MoCIeI0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3Be31. COBpPEMEHHBIC MPEICTABICHUS O MPOUCXO0XKICHUY]
1 sBorrortiu CoJTHITA ¥ 3BE31. DTallbl J)KU3HM 3Be3a. Mieunslii [1yTe - Hama ["anaktuka. CrupanbsHas
cTpykTypa ['ajmakTuku, pacmpeeneHue 3Be3i, raza u nbeiUid. [lonmoxenwe u nBumxkeHue ConHIA B
lanaktuke. [lnockas u chepudeckas moacuctemsbl ['amaktuku. Tunbsl ramaktuk. Paguoramaktuky u
KBa3zaphel. UepHbIC ABIPHI B sApax rajnakTuk. Bceemennas. Pacmmpenue Bcenennoii. 3akon Xa0o0Oia.
Pazberanme ramakTuK. Teopust Bombrmoro B3peiBa. Mogenb «ropsdei Bceemennoit»y. MacmraOHas
cTpykTypa Beenennoii. Meraranaktuka. HepenieHHbie mpo0ieMbl aCTpOHOMUU

IpakTHYecKkoe 3aHATHE.
HabmtoneHus: HEBOOPYKEHHBIM IJIa30M C HCIOJIB30BAaHMEM KOMIIBIOTEPHBIX IPWIOKEHUH s
OTIpeICIICHHS TIOJIOKEHHUS HEOECHBIX O0BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be3ausi CeBEPHOTO
MOJTyLIapHs U SIPKUE 3BE3bI

OK-07

Paznen 9. IpodeccnonaIbHO-OPUEHTHPOBAHHOE CO/IEPIKAHME

Tema 9. 1.
3aK0HBI TUHAMHUKH B
KHHOJIOTHH

Conep:xanue ydeOHOro MaTepuaJia
Brusiaue 3axoHOB HhI0TOHA Ha ONOPHO-/IBUTATEIILHYIO CHCTEMY COOaK.

IIpakTH4eckoe 3aHsTHE.
M3yueHue BIMSHUSI TEPMOPETYJISIIMY Ha COCTOSHUE COOaK.

OK-07

Bcero 2 cemectp

44

Bcero yacos

108




3. YCJIOBUS PEAJIU3AIIMU PABOYEM ITPOI'PAMMBI JUCIHUTIINHBI

Peanuzarus mporpamMmbl TUCIUTIIMHEI TpeOyeT HaTM4Yus yueOHOTO KaOnHeTa (PU3nKH.

O6opynoBanne y4eOHOTO KaOMHETa: HATJSIIHBIE TTOCOOUS (KOMIUIEKThI YY€OHBIX TaOIHII,
I1aKaToB); MHGOPMAIMOHHO-KOMMYHUKALIMOHHBIE CpEACTBa, Ja0OpaTOPHBIM KOMILJIEKT I10
MEXaHHKE, ONTHKE, MOJICKYISIPHON (U3UKE U TEPMOAMHAMHUKH.

TexHauveckue cpeacTBa 00ydeHHs: MYJIbTUMEIUHHBIA KOMILIEKC.

3.1. YueOHo-MeTOoaH4IECKO€E o0ecreyeHue

CBenenuss 00 D9JEKTPOHHBIX IOJHOTEKCTOBBIX  pecypcax, JOCTyl K  KOTOPBIM
obecreunBaeTcs Ha OCHOBAaHUU MPSIMBIX JOTOBOPOB

[lepeyeHb  JDOKYMEHTOB,  MOITBEPXAAIOUIMX  HAJTUYME/TIPaBO  HCIOJIB30BAaHUA  ITUPPOBBIX
(anexTpoHHBIX ) OubmHoTeK, IBC

Kontpakt Ne 146//1Y ot 29.01.2024 (OBC

1 29.01.2024 - 28.01.2025

«ZNANIUM.COM»)
) HI/II_ICE—ISI/IOHHI)II/I koHTpakT Ne 190/]1Y ot 02.07.2024 (3BC 05.08.2024 — 04.08.2025
IOpaiirt — CIIO)
3 | Konrpakt Ne 310/1Y ot 11.11.2024 (OBC «Jlaub») 11.11.2024 - 10.11.2025
Kontpakt Ne 114/11Y ot 28.05.2024 (PITY. 10-11 k. Uza-
4 | Bo «IIpoceemienue». DiekTponHsbIi pecypc CIIO 31.10.2024 — 30.10.2025
«PROFo0pazoBanue»)
2025-
2026 5 | Kornrpakt Ne 327/1Y ot 25.11.2024 (3BC «IPRbooksy) 25.11.2024 — 24.11.2025

Kontpakt Ne 11771/24PROF/300/1Y ot 28.10.2024

6 (Onexrponnsrii pecypc CIIO «PROFob6pazoBanue») 01.12.2024 = 30.11.2025

7 Jorosop Nel01/H3b/2097 ot 28.03.2017 (Haumonansras | 28.03.2017 — 28.03.2022
anekTpoHHas bubnuoreka (HOB)) (mpononranus a0 28.03.2027)

8 Kontpakt Ne 417/11T ot 28.12.2024 Ha npuoOpeTeHue 01.01.2025 — 31.12.2025

NEPpUOANICCKUX I/IBZ[aHI/If/’I

9 AKT BBOJIa B OKCIUTyaTaITHIO DJIEKTPOHHONW OMOINOTEKH

BI'AY Ne 33 or 19.01.2016 becepouno

ObecnieueHHOCTH YU€OHOM IMTepaTypoil pH peanu3anuy padoueil mporpamMmbl

3.1.1. OcHOBHBIE UCTOYHHKHU:

1. ®usuka: 0a30BBIl ypOBEHBb [INEKTPOHHBIA pecypc]: yueOHHK Il 00pa30oBaTENIbHBIX
OpraHu3alifii, pealn3ylnMx o00pa3oBaTeNbHbIE TMPOTPAMMBI  CPEAHETO MPO(EeCcCHOHATBHOTO
oopasosanus / H.C. IlypeimeBa, H.E. BaxxeeBckas, /I.A. Mcaes, B. M. Uapyrus. - ®usuka: 0a30BbIii
YpOBEHb. - DnekTpoH. naH. (1 ¢aiin). - Mocksa: [Ipocsemenue, 2024. - 516 c. — TekcT 2IEKTPOHHBIH.
- ISBN 978-5-09-113684-5. - [lepeiiTu K IPOCMOTPY U3AaHUSI.

3.1.2. JlonmoaIHUTEIbLHBIC HCTOYHHUKH:

1. Topnau, B. B. ®wusumka: ydeOHOe mocoOMe sl CpemaHero MpoQecCHOHAILHOTO
obpazoBanus / B. B. I'opiau. — 2-e u3zn., ucnp. u gorn. — Mocksa: M3narensctBo FOpaiir, 2023. —
215 ¢. — - [DU] — Pexxum mocryna: https://urait.ru/bcode/494218>.

2. BacunbeB, A. A. ®usuka: ydeOHOe TOCOOME IJIsI CPEAHEro NpOoQecCHOHATEHOTO
obpaszoBanusi / A. A. Bacunbes, B. E. ®enopos, JI. /1. Xpamo. — 2-e u3., ucrp. u aon. — MockBsa:
WznarensctBo KOpaiit, 2024. — 211 c. - [DU] — Pexxum goctyma: https://urait.ru/bcode/410102>.
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3. Pomuonos, B. H. ®dusuka IS KOJUIGDKEW: ydeOHoe TmocoOue i CpelIHero
npodeccuonansHoro odpaszosanust / B. H. PonnonoB. — Mocksa: MznarensctBo KOpaidt, 2024. —
202 c. - [DU] — Pexxum moctyma: https://urait.ru/bcode/494934>.

4. Tpyno, I'. M. O0mas ¢usuka. J[onoJHUTEIbHBIC MAaTepUaIbl JUISI CAMOCTOSATEIBLHOMN
pabotsl: yuebHoe nmocodue mis cno / Tpynos I'. M. — Cankr-IletepOypr : Jlanp, 2022 .— 72 c.
— - [BU] — Pesxxum moctyma: https://e.lanbook.com/book/146680>.

5. l'opnau, B.B. ®usuka. 3amaun, Tectsl. MeTONbI pelieHus: yaeOHoe TTocooue s CIo /
B. B. Topnau— Mocka : IOpaiitr, 2023 .— 301 c. - [BU] — Pexum pgocryna:
https://urait.ru/bcode/494416>.

3.1.3. MeTtognueckue U3aaHus

1. ®dusuka [DIEKTPOHHBIN pecypc]: A OOYYArOIIMXCSA IO CIENHATHHOCTSM CPEIHETO
npodeccuoHaibHOro oopazoBanus 19.02.12 «TexHonorus MNPOAYKTOB MHTAHHUS HKUBOTHOTO
npoucxoxaeHus», 36.02.01 «Berepunapus», 36.02.05 «Kunomnorus», 38.02.01 «3xoHOMHKA H

Oyxranrepckuii yuder (mo otpacmsim)» / [coct. C.C. Bbypuepa]. - Boponex: Boponexckuit
rOCyJapCTBEHHbIM arpapHbiii yHuBepcuteT, 2025. - PexuMm poctyna: sl aBTOPU30BAHHBIX
MOJIH30BaTENICH. - TexcToBbIi Gaiin. - Adobe Acrobat Reader 4.0. -

<URL:http://catalog.vsau.ru/elib/metod/m1087 1 .pdf>.

3.1.4. [lepuoanueckue U3aaHus

1. BectHuk BOpoHEKCKOTO rocy1apcTBEHHOIO arpapHOr0 YHHBEPCUTETA: TEOPETHUYECKHIMA
WHAYYHO-TIPaKTHUECKUH *KypHai / Boponex. roc. arpap. yH-T - Boponex: B'AY, 1998-

2. Becrnuk MockoBckoro YuuBepcurera. Cepust 3. @usuka. Actponomus/ MI'Y um.
M.B.JIomoHOCOBa — MockBa, 1946-

3. Hayuyno-nonynsipHbIii (hU3MKO-MaTeMaTHIECKUM KypHaT «KBaHTY.

3.1.5. CaiiTsl U HH(pOPMAITMOHHBIE TTOPTAJIBI
1. http://school-collection.edu.ru - EnwHas xostekius mudpoBbIX 00pa30BaTEIbHbBIX

pecypcoB.
2. http:/nuclphys.sinp.msu.ru - ®u3uka B UaTepHere.

3.2. MaTepuajibHO-TeXHUYECKOE M MPOrpaMMHoe odecreuyeHue

CefieHUs1 0 MPOTPAMMHOM 00€CTICUCHHH OOIIEro Ha3HAYCHUS

No HasBanue Pasmenienue

1  |Onepanuonnsie cuctembl MS Windows / Linux 11K B J10KaIBHOH CeTH
BrAy

2 [MakeTs! opucHbIx npunoxenuit Office MS Windows / [IK B nokanpHOM ceTH
OpenOffice BI'AY

3 [Iporpammel 1t mpocMotpa (Baiinos Adobe Reader / DjVu [1K B 1oKanbHOM ceTH
Reader BI'AY

4 bpayseps! SInaekc bpaysep / Mozilla Firefox / Internet [1K B 1okanpHOM ceTH
[Explorer BrAy

IIK B oKanpHO ceTn
5 |ArTHBHpYycHas nmporpamma DrWweb ES BLAY

6 [[Iporpamma-apxuBarop 7-Zip TIK B noKasbHOM ceTh
BrAy

7 MynbsTumenua npourpeiBatens MediaPlayer Classic TIK B n0KabHOM CeTh
BrAy

8 [lmardopma onmaitH-00y4ueHus eLearning server K s HO};(?X’;OH cet
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Cucrema koMiproTepHoro tectupoBanust AST Test

T1IK B 1OKanbHOM ceTH
BT'AY

ITomermenus A1 BemeHUsT 00pa30BaTeILHOTO TIpoIecca H 000pyIoBaHHE

Ne /i1 |HammeHoBaHnue o0BeKTa
MOITBEPIKIAIOIICT0 HAINYME MaTePUAIBHO:
TEXHMYECKOr0 O00€CIeUYCHUs, C IEPEeUHEM

OCHOBHOTO 000pYyJOBaHUSL.

Anpec (MecTononoxeHue) 00BeKTa
MOJTBEPKIAIOIIETO  HAIMYHAE  MaTepHAIIbHO
TEXHUIECKOTO o0ecneueHns (C ykazaHHEM HOMeEpd
Takoro OOBEKTa B COOTBETCTBUHU C JOKYMCHTAMK
0 TEXHUYECKOW WHBEHTApU3aIIUN).

YuebHas  ayauTopus
3aHATHIT BCEX BHIOB, B TOM  YHCII{
TPYMIIOBBIX u WHIUBUAYaTbHBI)
KOHCYJIbTalluii, TEKyIEero KOHTPOJII
IPOMEKYTOYHOW — aTTeCTallMH:  KOMILIEK]
yueOHOM  MebenH,  JEMOHCTPALMOHHO(
o0opyaoBaHue, yueOHO-HATrIATHbI(
nocoOusl.

JUISL  TIPOBCIICHUS

394087, Boponexckas obmacth, r. BopoHex, yi
TumupsizeBa, 21. 3manme ydeOHOTO KOPITYCE
OTAETICHUS CpeaHero po(heCCUOHATBHOT(
obpazopanus (Kopmyc CIIO, obGmiexxutue Ne 6
Ayn. 115.

IToMerienue 11 CaMOCTOSTENBHON PabOThI
KOMILJICKT yueOHOM Mebenu
JIEMOHCTPAIMOHHOE obopynoBaHue 17
y4aeOHO-HATTISTHBIC rmocoous
KOMITBIOTEpHAsT TEXHUKA C BO3MOXHOCTHK
nojKmoueHus K cetd  «MHTepHET» ¥
obecriedyeHUeM JIOCTYNa B 3JICKTPOHHYK
UHPOPMAITMOHHO-00pa30BaTENFHYIO  Cpeay
UCIIOJB3yeMOE IPOrPaMMHOE OOECIICUCHY(
MS Windows, Office MS Windows, DrWet
ES, 7-Zip, MediaPlayer Classic, SHaex(
Bpayzep/ Mozilla Firefox / Internet Explorer
ALT Linux, LibreOffice

394087, BopoHnexckas obnacts, r. Boponex, yn
TumupszeBa, 21. 3maHue y4eOHOTO KOPITYCS
OTIENICHUS CpeIaHero po¢hecCHOHAITBHOT(
obpazosanus (Kopmyc CIIO, obmexutne Ne 6
Ayn. 103.

4. ®OHJA OHEHOYHBIX CPEACTB, KOHTPOJIb U OLIEHKA PE3YJIbTATOB
OCBOEHMS JUCHUIIVINHBI

4.1. OneHka pe3yJbTATOB OCBOCHHS JUCHMIIJIHHBI

Koa u HaumeHoBaHMe popMupyeMbIX KOMIIETEH UM

(I)OprI U ME€TOAbI KOHTPOJIA M OLICHKHA

OK-07 CopnelicTBOBaTh COXPAaHEHHIO OKpYKaroIleH
CpeIbl, pecypcoCOepeKeHNI0, MMPUMEHATh 3HAHUSA 00
M3MEHEHNH  KJIMMaTra, MNPUHIUNE  OepeskINBOTO
MPOU3BOJCTBA, ¢ dhexkTuBHO JIeiCcTBOBATD B
Ype3BBIYANHBIX CUTYaIHSIX.

Dopmuvl KOHmMPOA 00yUeHUA:

- TpaKTHYeCKWe 3aJaHusi 1o pabore ¢
nHGbOpMAIUEH, TOKYMEHTaMH, JIUTEPATYPOH;

- YCTHBIHN OIpOC;

- IOJArOTOBKA K JIOKJIA1aM;

- TECTUPOBAHIE;

- TIOATOTOBKA M 3allUuTa WHAUBUAYaIbHOTO
MPOEKTA.

Dopmbl oueHKuU pe3yibmamusnocmuy

00yuenua: TpaJulMOHHAs CHUCTEMa OTMETOK B
Oajulax 3a KaXAyI0 BBHINOJHEHHYIO Pa0OTy, Ha
OCHOBE  KOTOPBIX  BBICTABIISIETCSl  UTOIOBas

OTMCTKA.
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4.2. Kputepuu OueHKH pe3yJbTaTOB 00y4YeHUs

4.2.1. Kputepun oueHku 1uddepeHunpoBaHHOro 3ayera

OrneHka, ypoBEHb

Omrcanne KpuTepreB

«3auTeHo (OTIIMYHO)»,
BBICOKUI YPOBEHb

OOyuatomuiicss TAyOOKO ¥ TPOYHO YCBOMJ BECh MPOrPAMMHBIN
MaTepHuall, NCUEPIbIBAIOIIE, MTOCIEA0BATEIFHO, IPAMOTHO M JIOTUYECKH
CTPOIHO €ro M3Jaraer, He 3aTPYAHACTCS C OTBETOM IPH BUIOM3MEHEHUH
3aJaHus, CBOOOJHO CHpaBIACTCS C 3afadyaMd M TMPAKTHYCCKUMHU
3aJaHUsAMH, TPABUILHO OOOCHOBBIBAET TNPUHATHIC PEIICHHS, YMEET
CaMOCTOSITEITEHO 0000IaTh M M3JIaraTh MaTepHall, He TOMyCcKasl OMHOOK.

«3adreHo (Xoporo)y,
MOBBIIICHHBIN YPOBEHB

OOyuaromuiicss TBepAO 3HAET MPOTrPaMMHBIN MaTepuall, TPAMOTHO H TIO
CYILIECTBY HM3JaraeT ero, He JOIyCKAaeT CYIIECTBEHHBIX HETOUHOCTEH B
OTBETE Ha BONPOC, MOXKET IPABWIBHO IPHUMEHATh TEOPETHUUECKHUE
HOJIOXKEHUS U BJIQZEET HEOOXOAMMBIMH YMEHHMSIMU W HaBBIKAMH IIPH
BBITIOJTHEHUH TMPAKTUYCCKUX 3aJaHHH.

«3auTeHo
(YZOBIETBOPHUTEIBHO)»,
MIOPOTOBBIA YPOBEHD

OOyyaromuiicss yCBOWJI TOJIbKO OCHOBHOW MaTepuayi, HO HE 3HaeT
OTHENBHBIX  JeTajel, JOMyCKaeT  HETOYHOCTH,  HEIOCTaTOYHO
MpaBWIbHBIE  (DOPMYNHMPOBKH, HapylIlaeT IOCIEIOBATENbHOCTh B
W3JI0KEHUM TPOTPAMMHOIO MaTepuiajia M WCIBITHIBACT 3aTPYAHCHUS B
BEITIOJTHCHUHY TIPAKTUICCKUX 3aJ[aHHH.

«He3zauteHo
(HEYIOBIIETBOPUTEIHHO )
HU3KUI YPOBEHb

OOyuatomuiics HE 3HACT 3HAYNUTEIBHOM YaCTH IPOTrPaMMHOTO
Martepuana, JONYCKaeT CyNIECTBEHHBIE OIMMOKH, C  OOJBIIUMH
3aTpyTHCHUSIMH BEITIOTHSICT MIPAKTHYECKUE 3a/IaHNUs, 3a/1a4H.

4.2.2. Kputepuu OlleHKH TeCTUPOBAHUS

Onenka, ypoBeHb

Iloka3zarenn OLICHKH

«OTInaHOY,
BBICOKUI YPOBEHb

He menee 90 % 06annoB 3a 3aIaHus TECTA.

«Xoporio»,
MPOABUHYTHIN YPOBEHb

He menee 75 % OaiuioB 3a3anaHus TecTa.

«Y IOBIIETBOPUTEIBHOY,
MIOPOTOBBIA YPOBEHD

He menee 55 % OaiuioB 3amaHust TecTa.

«HeynoBneTBOPUTEILHO
HU3KUI YPOBEHb

Memnee 55 % OaiuIoB 3a 3aJaHUA TECTA.

4.2.3. Kpurepuu olleHKHM YCTHOI0 01poca

Onenka, ypoBeHb

Onucannue KpUTEpUEB

«OTan4HOY,
BBICOKUI YPOBEHb

BeictaBisercs, ecnu oOydaromuiics IOCIEAOBATENbHO, YETKO, CBA3HO,
000CHOBaHHO U 0€30IMO0YHO HM3JIaracT yueOHBI MaTepuai; JaeT OTBET B
JIOTUYECKON  TOCIIEAOBAaTENBHOCTH € MCIIOJNIB30BAaHUEM  MPHUHATON
TEPMUHOJIOTMY; II0Ka3bIBA€T IOHUMAHUE CYIIHOCTH pPaccMaTpUBaEMbIX
MOHATUH, SABICHUM U 3aKOHOMEPHOCTEH, TEOpHil, B3aHMOCBS3EH; yMEeT
BBIJICJIATh TJIABHOE, CAMOCTOSITENILHO MOATBEPXKIATh OTBET KOHKPETHBIMU
npuMepamu, (akTamMu; CaMOCTOSTEIBHO aHaJIM3UpyeT H  0000IacT
TEOpPEeTU4ECKUil MaTepuall; CBOOOJHO YCTaHABIHUBAET MEXKIIPEIMETHbIE (Ha
OCHOBE paHee NPHOOPETEHHBIX 3HAHWH) M BHYTPUIPEAMETHBIE CBSI3H;
YBEPEHHO U 0€301M00YHO NPUMEHSCT IOJTYYEHHBIC 3HAaHUs B PEIICHUU
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HOBBIX, paHee He BCTPEYABIIMXCS 3a/a4; pPAlHUOHAIBHO HCIIONB3YET
CIpaBOYHBIE MaTepHaibl, Y4YeOHHK, MJOMOJHUTEIBHYIO JHUTEpaTypy,
MPUMEHSET YIOPSIJIOYCHHYI0 CHCTEMY YCIOBHBIX O0O0O3HAa4eHWH TIpU
BEJICHUH 3allMCeli, COMPOBOXIAIOIINX OTBET; JOMYCKaeT B OTBETE
HEJI0YEThI, KOTOPBIE JIETKO MCIIPABIISIET MO TPeOOBaHMIO PENOAaBaTENsl.

«X0opol1110»,
TIOBBIIICHHBIA YPOBCHb

BricTaBnsiercs, eciu 00y4aromuiics MOKa3bIBACT 3HAHUE BCETO M3YYCHHOTO
y4eOHOro MaTepuania; JAaeT B OCHOBHOM IIPaBUJIBHBIN OTBET; Y4eOHBIN
MaTepuan u3JaraeT B OOOCHOBAaHHOW JIOTHYECKOH MOCIEA0BATEIbHOCTH,
IpH 3TOM JOMyCKaeT OJHY HerpyOyr omuOKy wim He Oonee IBYX
HEJ0YETOB B MCIIONH30BAHNU TEPMHUHOJIOTUN YI€OHOTO MpeaMeTa, KOTOphIe
MOXXET HCHPAaBHTh  CAMOCTOSTENBHO; aHANM3HpPyeT ©  oboOmaer
TEOPETHUYCCKUN MaTepuai;, COOJIOJAaeT OCHOBHBIC MpaBWIA KYJIbTYPHI
YCTHOM  pedd; TPHUMEHSCT  YIOPSIJOYCHHYI) CHUCTEMY  YCJIOBHBIX
0003HaYCHUH TIPY BEJICHHUH 3aIHCEH, COMMPOBOXKIAIOIINX OTBET.

«Y IOBIETBOPUTEIHHOY,
MOPOTOBBIA YPOBEHD

BericTaBisiercsi, eciiu 00ydaroImuiicst: JeMOHCTPUPYET YCBOCHHE OCHOBHOTO
COJIepKaHusl y4eOHOro Marepuaia, MMeeT MPOoOeIbl, He MPEMATCTBYIONUE
JAILHEWIIeMy YCBOGHUIO y4eOHOro MaTepuaia; MPUMEHSET MOyYeHHBIC
3HaHUSI TP OTBETE HA BONPOC, AHAIM3E MPEIUIOKEHHBIX CUTyalMd o
o0pa3sity; A0mycKaeT OMMOKH B HMCIOJB30BAHUN TEPMHHOJIOTHU Y4eOHOTO
MpeaMeTa; TMOKa3bIBaeT HEMOCTATOUYHYH C(HOPMHUPOBAHHOCTH OTAEIBHBIX
3HAHWH ©W YMEHUWH; BBIBOOBI H OO0OOIICHWS apryMeHTHpyeT ciabo,
JIOIYCKAaeT B HUX OINMUOKH; 3aTpyTHSACTCS MPH aHAIW3€ W 000O0IICHUU
y4e0OHOTr0o MaTepHualia; 1aeT HEMOJHbIC OTBETHI Ha BOMPOCHI MPEToaBaTems
WJIM BOCIIPOU3BOJIUT COJICPXKAHUE paHee MPOYUTAHHOTO YYeOHOTO TEKCTa,
cJ1a00 CBSI3aHHOTO C 3aJIAHHBIM BOIIPOCOM; HCIIOJB3YET HEYIOPSI0UCHHYIO
CHUCTEMY  YCJIOBHBIX  OOO3HAue€HWH  TpW  BEICHUM  3aIuCeH,
COITPOBOK/IAIONIHNX OTBET.

«HeynoBneTBOpUTENBLHOY,
HU3KUI YPOBEHb

BricTaisiercs, eciu oOydYaromIMACS: HE PacKpbll OCHOBHOE COJIEpIKaHUC
y4eOHOro MaTepuana B TpeJesiaX IMOCTABICHHBIX BOIMPOCOB, HE yMEET
MPUMEHSTh HMMCIOIIUECS 3HAHUS K PEIICHUI0 KOHKPETHBIX BOMPOCOB M
3a7a4 MO 00pa3ily; AOIYCKAaeT B OTBeTe Oojiee IBYX TPYyOBIX OIIHOOK,
KOTOpble HE MOXXET HCIPAaBUTh JaXKe MpPHU IMOMOIIM OOydaromuxcs Hu
MIPETIOIaBaATEIIsI.

4.2.4. Kputepuu OlleHKH J0KJIAI0B

OreHKa, ypOBEHb

Onrcanre KpUTEPUEB

«OTInaHOY,
BBICOKHIA YPOBCHb

CooTBeTCcTBHE TENsAM W 3a/ayaM JIUCIHILUIMHBI, aKTyalbHOCTh TEMBI W
paccMaTpuBaeMBbIX IpoOJIeM, COOTBETCTBHE COICPIKAHUS 3asBICHHON TEME,
3asBJICHHAs TEMa IIOJIHOCTHIO PACKPBITA, PACCMOTPEHUE JMCKYCCHOHHBIX
BOIMPOCOB TI0 MpoOJieMe, HAYYHOCTh SI3bIKA H3JIOKEHUS, JIOTUYHOCTh H
MOCIIEI0BATEIIEHOCTD B U3JTI0KCHUH MaTepuana, KOJIMYECTBO
WCCJICIOBAHHONW JINTEPATyphl, B TOM YHCJIC HOBEWIIUX HCTOYHUKOB II0
mpobiemMe, YETKOCTh BBIBOJOB, OGOpMICHHE pabOThl COOTBETCTBYET
MPEIbSBISIEMBIM TPEOOBAHUSIM.

«Xopomio»,
MIPOJABUHYTHINA YPOBEHb

CooTBeTcTBHE LENSIM M 3aadyaM AWCLUUIUIMHBL, aKTyaJdbHOCTh TEMBI U
paccMaTpUBaeMbIX IPo0JIeM, COOTBETCTBHE COJCPKAHUS 3asBIIEHHO TeMme,
HAY4HOCTb S3bIKA M3JIOKEHUS, 3asIBJICHHAs T€Ma PAacKpblTa HEJOCTATOYHO
MOJTHO, OTCYTCTBYIOT HOBEHIIINE JUTEpaTypHbIE UCTOUHHUKH IO Tpodiieme,
npu oopMIIEHHH PadOThl HIMEIOTCSI HETOUETHI.

«Y IOBJIETBOPUTEIIHLHOY,
MOPOTOBBIA YPOBEHD

CooTBeTCTBHE TENSIM | 3ajayaM AWCIHIUINHEI, COIepiKaHue pabOThl HE B
MMOJIHOH Mepe COOTBETCTBYET 3asABICHHOW TeMe, 3asABICHHAS Tema
packpbiTa HEJOCTATOYHO TOJHO, HCIIOJIE30BAHO HEOOJBIIOE KOIHMYECTBO
HayYHBIX WCTOYHHUKOB, HapyIlieHa JIOTHYHOCTh W TOCIEAOBATCIHHOCTh B
M3II0KCHUH MaTepHraa, mpu oopMICHHH pabOThl HMEIOTCS HETOYETHI.

«HeynoBneTBopUTEIHHO»
HU3KHUM ypOBEHB

PabGora He COOTBCTCTBYCT LCIAM W 3aJadaM IOUCHUIIINHBI, COACPIKAHUC
pa6OTI:>I HC COOTBCTCTBYCT 3asgBJICHHON TEMEC, COACPIKAHUC pa60TI:>I
N3JI0)KCHO HC HAYYHBIM CTUJIEM
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4.3. OneHoYHbIE CPeACTBA JJIsl MPOBEACHUS TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH

TecToBBIC 3aHaHNA
1. Bo3MoxHO, mepeAarb HEKOTOPOE KOJIMYECTBO TEILIOTHI OMPEAEICHHOTO KOJIMYECTBA

BellecTBa 0€3 U3MEHEHHUS ero TemMrepaTypsi?

3apsn.

(?) BO3MOXHO TOJIBKO B cily4ae, €Clid MPOUCXOIUT (ha30BbIN MepeXo/1 BEIIECTBA.
() Bo3MOXHO TOJIBKO B CITydae, €CiIu BEIIECTBO BBITMIOIHSAET paboTy.
(?) HeBo3MOXkHO.

2. DNeKTpUYECKUM 3aps]] MOABISAETCS IPHU:
(?) Tlomyuenue Tera.

(?) DneKTpOMarHUTHON UHIYKIUH.

(1) Tpenwus, MPUKOCHOBEHUS, BIUSHUS.

3. 3akoH KynoHna — 3T0 3aKOH:

(1) Kotopslit onpeaenseT BEIMUNHY U HalPaBICHUE CUIIbI B3aUMOEHCTBUS.

(?) KotopsIii onmuchIBae€T CKOPOCTh MOTOKA TOYEUHOTO 3apsi/ia.

(?) Kotopslii onpeensieT MHTEHCUBHOCTD 3JIEKTPOMAarHUTHBIX B3aUMOICUCTBUM.

4. Hamps>keHHOCTB — 3TO:
(') Cuna, ¢ KOTOpOH SJEKTPUUYECKOE TOJIE JNEHCTBYET HA CIUHUYHBIA TOJIOKUTEITHHBIA

(?) CBs3p MEXTy BXOJTHBIMH U BBIXOTHBIMHU 3JICMEHTAMH.
(?) Ocobas hopma MaTepun, KOTOPYIO CO3JAIOT IEKTPUICCKHIE 3aPsiIbL.

5. IlpuHIHUN cynepno3uuuu noJIeu ABIISIFOTCS:

(!) Pesynbrar BO3eHCTBUS HA YACTHUILY HECKOJIBKHX BHEITHUX CHJI.
(?) CiocoOHOCTh (pU3MUECKHX TOJIEH K HAIOXKECHHUIO.

(?) CoBOKYMHOCTH ABYX OJMHAKOBBIX TOYEUHBIX 3apsI0B.

6. OT yero 3aBUCHUT pabOTa CHII AJEKTPOCTATHIECKOTO TIOJIA:
(?) Ot hopMBI IBMKEHUS TOUKH.

(1) OT AMAIIeKTPUYECKUX CBOWCTB.

(?) Ot 3apsina, BHECEHHOTO B 3JIEKTPUUECKOE TOJIE.

7. DHepreTUYecKuil MOTEeHIUaI — 3TO:

(?) TloBepxHOCTH, BO BCEX TOYKAX KOTOPOUW OJMHAKOBBIN MOTCHITHA.
(?) PaboTa moJst o nepeMerieHuIo NoJ0KHUTEIBHOTO 3apsa.

(1) DHeprust eIMHUYIHOTO 3apsa, PACIOJIOKEHHOTO B ATOM TOUKE.

8. UemMy paBHa pa3HOCTb MOTEHIINAIOB:
(?) IlpousBeneHHIO TPOTHUBOIOJOXKHBIX TOUEYHBIX 3aps0B, PpACHOJOKEHHBIX Ha

HEKOTOPOM PaCCTOSIHUU.

(1) PaGore 31eKTpHUYECcKOro MoJs 1Mo MEePEeMEIICHUI0 eIMHUYHOTO 3apsiaa.
(?) HanpspkeHHOCTH CO CMEIIIEHUEM DJIEKTPOHOB.

9. Kakue MeTasibl IpoBOJST TOK:
(1) 301010, XpOM, AITFOMUHUMA.

(?) Menp, Mmapraset, ITyTOHHA.
(?) Menp, antoMuHMM, MapraHell.

10. DnexkTpuueckast HHAYKIUS BOZHUKAET KOI'/1a:

(?) HanpspxenHOCTH TTpOBOTHUKA paBHa 0.
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(1) K tenmy mpenogHecTH Apyroe 3apsKeHHOE TEO.
(?) He cymecTBytoT CBOOOHBIC AIIEKTPOHBI.

11. Boibepure cBONCTBA, XapaKTEPU3YIOIINE TBEPAOE COCTOSTHHIE BEIIECTBA
(1) coxpansier 06beM 1 popMy, HI3Kast CKOPOCTh TudPy3uu;

(?) MoJIEKyIIBI IBUJKYTCSI XaOTHYHO;

(?) MONIEKyIBI ABUKYTCSI B HAITPABJICHUH JICHCTBUS BHEIITHEH CHUJIBI,

(?) cuiel B3aUMOICHCTBHS MEXY MOJIEKYJIaMHU Cl1a0bIe.

12. Boibepute CKaIApHYIO (U3NYECKYIO BEIINYUHY
(?) CxopocTb

(?7) Cuna

(1) Macca

(?) Yckopenue

13. VYcraHoBuTe COOTBETCTBUE MEXIY (PU3MUECKUMH BEIWYMHAMHU U (HOpMYJIaMH, IO
KOTOPBIM UX MOKHO paccuuTtaTh. [Iydok cBeTa nmepexoauT u3 CTekia B BO3AyX. YacToTa CBETOBOI
BOJIHBI paBHAa CKOPOCTH CBETa B CTEKJIC PaBHA U, OKa3aTeIb MPEIOMIICHUS CTEKJIa OTHOCUTEIHHO
BO3/IyXa pPaBeH N.

K ka0 mo3ummu nepBoro cTosidna noadepuTe COOTBETCTBYIONIYIO TTO3UILIUIO BTOPOTO U
3anmuimmTe B Tabmuiy — BeIOpaHHBIE  IU(PBI MO  COOTBETCTBYIOIIMMU  OYKBaMHU.

OU3NYECKUWE BEJIMUMHBI: OOPMVIJIbI:
A) JlnuHa BOJIHBI CBETA B CTEKIIE 1. u/nv
b) J/Inuna BoTHBI CBETa B BO3IyXe 2.nv/u

3. nu/v

4. u/v

IIpaBuiabHbIi oTBeT: A-1, b-3

14. YcraHOBHUTE COOTBETCTBHE MEXAYy (PHU3NUECKUMH IMpolleccCaMd B HUACATBLHOM Ta3e
HEU3MEHHOM Macchl U (opMynaMH, KOTOPBIMH 3TH Mpolecchl MOXHO omucath (N -—uucio
yacTui, p.— JaBieHue, V —obOweM, T— aOcomoTHas Temmeparypa). K kaxmoil mo3uiuu
MEepPBOTO CTONONA TOMOEPHUTE COOTBETCTBYIOIIYIO TO3WIIMIO BTOPOTO M 3aMMINATE B TaOJHILY
BBIOpaHHBIE IIUQPHI IT0JT COOTBETCTBYIOUTMMHU OYKBaMHU.

ITPOLIECCBI OOPMVIJIBL:
A)N300apubiii mpouecc mpu N = 1. PT= const
const
b) N3oxopHsIii npouecc npu N = const 2. VT=const
3. pV= const
4. Q=0

IIpaBuiabHbIi oTBeT: A-2, b-1

15. Ykaxure BepHYIO [1OCIIEJOBATEIBHOCTD:

Brruucnure 0CBEIEHHOCTh TOBEPXHOCTH MO MPUBEICHHBIM 3HAYEHUSIM CBETOBOIO MOTOKA
@ ¥ TIOLIAU OCBEIIAEMOM MOBEPXHOCTH S. PacmonoxuTe napsl NpUBEICHHbBIX 3HaueHU @ u S B
MOPSIIKE YBEJIMYEHUS OCBEIICHHOCTH.

1) ® =120 mm, S = 120 c™?

2) ® =400 1m, S =200 cm’

3) @ =200 am, S = 400 cm?

4) ® =150 1m, S = 600 cm’

IIpaBuabHbI 0TBeT: 4, 3, 1, 2
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16. YkaxuTte BEpHYIO [1OCIIEJOBATEIBHOCTD:

Pacnonoxure B opsiike yBEIMUEHHUs] CKOPOCTh JBHIKEHUS Tella Ha KaXIOM M3 Y4acTKOB
rpaduka 3aBUCUMOCTH I(t).

1) Vou

2) Vas

3) Ve

4) Ve

IIpaBuabHblil oTBeET: 2, 4, 3, 1

17. 3anuimmnTe NpaBUJIbHBIA OTBET.
Yacruna, obagaroniasi HAUMEHBIITUM TOJI0KUTEIBHBIM 3apsiioM, — 3TO ...
IIpaBWJIbHBII OTBET: MPOTOH.

18. 3anuimmuTe npaBUIbHBIA OTBET.
B ncrounukax Toka B mpoiiecce paboThl MPOUCXO/IHUT. ..
IIpaBuJIbHBII 0TBET: Pa3/ICIICHUE AIEKTPUUECKUX 3apsII0B.

19. 3anummnTe npaBUIbHBIA OTBET.

[TomynpoBOTHUKOBBIN MPUOOP, TPUMEHSIIOIIUIACS IJIsl BHIIPSMIICHUS TIEPEMEHHOTO TOKa,
Ha3bIBAETCH ...

IIpaBUIBLHBIN OTBET: THOL.

20. 3anuumnTe NpaBUIbHBIN OTBET.

[Ipu yBennueHun MHAYKIUM B 3 pasa, cuia Amnepa, ACHCTBYIOIIAs Ha MPSAMOJIUHEHHBIN
IPOBOAHMK C TOKOM B OJHOPOJHOM MAarHUTHOM IOJ€... (IIPOBOJHUK pacloOJIOXKEH
NEPIEHIUKYISAPHO BEKTOPY MHIYKIIHH)

IIpaBuibHBINH OTBET: yBEJINYUTCS B 3 pasa.

21. 3anummnTe NpaBUIbHBIN OTBET.

Konebanus B cucTeMe, KOTOpBIC BO3HHKAIOT TIOCIE BBIBEICHUS €€ M3 IOJIOKCHUS
paBHOBECH S, HA3BIBAIOTCH. ..

IIpaBUIBbHBII OTBeT: CBOOOIHBIC KOJICOAHMS.

22. Pemute 3agauy.

Kectkocts npyxunsl paBHa 6500 H/M. Uemy paBHa cuia ynpyrocTH MpYKHUHBI MIPH €€
pactsbkeHud Ha S cM? OTBET 3aMUIINTE B HHIOTOHAX.

IIpaBuiabHbIi oTBeT: 325 H.

23. Pemure 3anauy.

B wunepumaneHOl cucTeMe OTCYE€Ta HEKOTOpas CHia COOOIIaeT Telly Maccol 6 Kr
yekopenue 3 M/c’. KakoBa Macca Tea, eCliM B TOH e CHCTEME OTCYETA Ta K€ CHIIA COOOIIUT
3TOMY Teny yckoperue 9 m/c*?

IIpaBuibHBIH OTBET: 2 KT.

24. Pemnre 3aiauvy.

Kycok napga maccoit 400 r onycTuiaum B TEPMOC, coAepKamuil Bogy maccou 220 r mpu
temneparype 50 °C. Hauanbnas temmneparypa apga 0 °C. Ilpm nepexone K TEMIOBOMY
PaBHOBECHIO 4acTh JbjAa pactasuia. Ompenenure Maccy JbJa B TEPMOCE IOCIE YCTAaHOBIICHUS
TEIUIOBOTO PAaBHOBECHS. TemIOEMKOCTBIO TepMOca M TEIUIOOOMEHOM C OKpYXaroled cpemoit
MOHO npeHeopeub. OTBET JaiTe B rpaMMax.

IIpaBuiabHbIi oTBeT: 260 T.
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25. Pemute 3anauy.

llap 06BEMoM 300 CM’LEIHKOM OMYIIeH B KepocuH. ONpeiennTe apXHMenoBy CHIY,
JICUCTBYIOIIYIO Ha I1ap.

IIpaBuiabHbIi oTBeT: 4 H.

26. Pemure 3anauy.

Temneparypa aprona ymensmunack ¢ 227 no -23 °C. Bo CKOJBKO pa3 yMEHBIIWJIACH
CpeHsIsl KHHETHUYeCKasi SHEPTHUs TEIJIOBOTO JABUKEHUS €ro MOJICKYJ1?

IIpaBuiabHbBI 0TBET: 2 pa3za.

27. Pemute 3anauy.

B cocyze 06bEMoM V = 0,02 M’ ¢ KECTKIMH CTEHKAMH HAXOJUTCS OHOATOMHbIH ra3 py
atMochepHOM JaBieHUU. B Kpblllike cocyla MMEETCs OTBEPCTHE IIomaaplo S = 2 - 10 M2,
3aTkHyTOE MpoOKoi. [IpoOKka BHICKAaKMBAET, €CIIM ra3y mepefarh KOJIWYECTBO TEIUIOThI HE MEHEe
15 x/Ix. OnpenenuTe MaKCUMAIBHYIO CHJTy TPEHHUS TIOKOSl F mpoOKu 0 Kpast OTBEpCTHS, Tmojaras
ra3 uaeanbHbIM. Maccoil mpoOKu IpeHeOpeyb.

IIpaBuabHblii oTBeT: 3 H.

28. Pemute 3anauy.

VY noepxHoctu JlyHbl Ha KOCMOHaBTa JelctByer cuia Tarorenus 120 H. Kakas cuma
TATOTEHUs AEUCTBYET cO CTOpPOHBI JIyHBI Ha TOro k€ KOCMOHAaBTa B KOCMHYECKOM Kopalue,
JBIDKYILEMCSI TI0 KPYTOBOM opOuTe BOKpYr JIyHBI Ha pacCTOSIHUM ABYX JYHHBIX PaJMyCOB OT €&
1eHrpa’?

IIpaBuabHblii oTBeT: 30 H.

29. Pemure 3anauvy.

Pa6ouee Teno Temnosoit mamuuel ¢ KITJ 15 % 3a nuki pa®oTsl mojydaeT OT HarpeBaTens
KOJINYeCTBO TeIuIoThl, paBHoe 60 [Ix. Kakyro paboTy MammHa coBepaeTt 3a HuKi?

IIpaBuabHblil oTBeT: 9 JIXK.

30. PemuTe 3amauy.

ITnotHOCTH 3070Ta p = 19,3 - 103 kr/M°, MomsipHast Macca M = 197 - 10™ xr/mons. Yemy
PaBHO cpeaHee 3HaYeHUe 00beMa, 3aHMMAaeMOr0 OJJHUM aTOMOM 30J10Ta?

MpaBuabuerii orer: 1,7%107% »’.

YcrHblil onpoc
. Uto Takoe MexaHuka? OcHOBHas 3a7a4a MEXaHUKH.
. Uto Takoe MaTepuaibHasi Touka?
. UT0 3HaUMT onucaTh MEXaHUYECKOE IBH>KEHHE?
. Uro Takoe cucrema orcuera’?
. Uro Ha3pIBaeTCs CBOOOIHBIM ITaleHUEM TEN?
. Kakoe nBuxeHne Ha3bIBAeTCsl KPUBOJIMHENHBIM?
. Kakue cucrembl Ha3bIBAIOTCS MHEPLUATBHBIMU?
. B xakux enqununax uzmepenus B CU Beipakaercs cuia?
. Uro Takoe nedopmarusi?
10. Chopmynupyiite nepblii 3akoH HploToHA.
11. Chopmynupyiite BTOpo# 3akoH HpioToHA.
12. Chopmynupyiite Tpetuii 3axkon HeroToHa.
13. ChopmynupyiiTe 3akoH BcemupHOTo TATOTEHUS.
14. ChopmynupyiiTe 3aKOH COXpaHEHHUS UMITYJIbCA.
15. JlaiiTe onpenenenne paboThl B MEXaHUKE.
16. JlaiiTe onpeneneHre KHUHETUUECKOM U MOTEHIIMAIBLHOW SHEPTUH.

17. ITonsitue MoutHOCTU. EMHMIIBI H3MEpEHMUS.
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18. Kakue yrBepkaeHU JIeKaT B OCHOBE MOJIEKYJIIPHO-KMHETUYECKON TEOprm?
19. BpoyHOBCKOE ABM>KEHHE.

20. ITouaTre uneaasLHOroO rasa.

21. TloHATHE U30TEPMUIECKOTO, U300apHOTO, H30XOPHOTO MPOIIECCOB.

22. YTo Ha3bIBalOT BHYTPEHHEN SHEPTUECH?

23. ®opMynHpoOBKa NEPBOTO 3aKOHA TEPMOJAMHAMUKH.

24. ChopMynupyiTe 3aKOH COXPAHESHHS JICKTPUUECKOTO 3apsijia.

25. IloHsATrE HAPSYKEHHOCTH JIEKTPUUYECKOTO MOJIS.

26. Uto Takoe KoHAEHCATOP?

27. IloHsiTHE CUIIBI TOKA.

28. 3akon OMa J71s1 yyacTKa IeIH.

29. [lapannenbHoe, MOCIEA0BATENLHOE U CMEIIAHHOE COESMHEHNE TPOBOIHUKOB.
30. 3akox OMa U1 ITOJTHOM IIEIIN.

31. YUro Takoe nomynpoBoaHuK? IIpuBeauTe npumepsl MOIyIPOBOAHUKOB
32. Yro mpencraBiseT co00 MarHuTHOE ToJie?

33. Cuna Amnepa u Jloperua. Kak onpenenuTs Ux HanpasieHue?

34. B dyem 3akitoyaeTcs SIBICHUE IEKTPOMAarHUTHOM UHAYKIIUN?

35. Yto Ha3bIBAIOT CAMOUHIYKIIUEH?

36. Kakoe nBmxeHne Ha3bpIBAIOT KOJIEOATEILHBIM?

37. Kakue xone0aHusl HA3bIBAIOT CBOOOTHBIMH, BEIHYKJICHHBIMU M TAPMOHUYECKIMU?
38. IloHsTHE aMIUTUTY/IBI, IEpUoAa U a3kl KOJIeOaHUA.

39. Yto Takoe pe3oHaHc?

40. ITonsiTHe MEPEMEHHOTO TOKA.

41. Yto Ha3BIBAIOT 3JEKTPOMArHUTHBIMU KOJICOAHUSMHU.

42. Onpenenennie BojHbI. Kakue ObIBalOT BOJIHBI?

43. Ilonsarue cBera.

44. 3aK0HBI OTPAKECHUS, TPETOMIICHUS.

45. Yto takoe nmH3a? Kakue BuAbI JIMH3 CYIIECTBYIOT?

46. Yto Ha3BIBAIOT AMCIEpcHUe, nHTepdepeHen u audpakuuei ceera?
47. SBnenue Goroapdekra.

48. CtpoeHue aTroma.

49. Ilepssiii noctynat bopa.

50. Bropoii noctynat bopa.

51. Yro Takoe paaAMOaKTUBHOCTh?

52. Anbda, 6era, ramma-paMOaKTUBHOCTh

53. OnpeneneHue SHEPTUN CBA3H.

Ilepeyennb TeM N0KJIA10B

1. HccrnenoBaHue 3aKOHOB JABM)KEHHUS, MPUMEHUMBIX K MEPEIBUKEHHIO COOaK, BKIIOYAs
CUJIy U UHEPLHUIO.

2. ®u3nyecKrue OCHOBBI 3BYKOBBIX BOJH M UX BOCIIPUSTHE COOaKaMHU.

3. Kak cobaku perynupyroT CBOIO TeMIepaTypy Tela U Kak (U3n4YecKrue 3aKOHBI BIUAIOT Ha
3TOT MPOLECC.

4. VlccnenoBaHue CTPOCHMS Tjia3a COOAKH M 3aKOHOB OINTHKH, CBS3aHHBIX C BOCIPHUSITHEM
CBETAa U IIBETAMH.

5. AHanM3 »HEpPruu, 3aTpayrMBaeMoil co0akaMH Ha pa3JIM4Hble BUAbl AKTUBHOCTH, M
IIPUMEHEHNE 3aKOHOB COXPaHEHUS YHEPTUN.

6. Bmussaue LED-ocBemeHus Ha MoBeCHUE U 3I0POBHE TOMAIIHUX COOAK.

7. dU3nNYEeCKHUEe aCMEKThl CHJIOBBIX TPEHHPOBOK M UX BJIMSHUE HAa CHUJy W BBIHOCIUBOCTH
cobax.

8. Kak ocHOBBI (U3MKKM MOMOraloT B KHHOJIOTMYECKHX COpPEBHOBAHUSAX (Hampumep,
napameTpsl 3a0era, MPbIKKOB U T. 11.).

9. UccnenoBanue BIUSHUS MarHUTHBIX MTOJICH Ha MOBEICHUE U OPUEHTAIINIO COOAK.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Bnusiaue ¢usnku okpyskaromieil cpeibl Ha IOBEJCHHUE U 310pOBbE COOAK.
DBOIIOLHUS SIIEKTPOMOOHIICH.

[TpuHIMTT IEHCTBUSA aKKYMYJISITOPA.

JlelicTBHE 3IEKTPUUECKOTO TOKA HA OPIaHU3M UEJIOBEKA U KUBOTHBIX.
N3yueHne 0CHOBHBIX NpaBHJI pabOThI C pailOU3MEPUTEIBHBIMU IPHOOPAMH.
Honuzupyroniye U3Iy4eHus U UX NpaKTU4eCKOe UCII0Ib30BaHuUE.
Hctounnku sHEpruu.

BnusiHue MarHuToOB Ha XKUBBIX CYILIECTB.

IIponsBoacTBO, epenaya U UCIOJIb30BAHNUE NIEKTPOIHEPTHH.
IIpuMeHeHue nasepa.

ITpodeccus KUIKNX KPUCTATIIOB.

IIpon3BOCTBO IEKTPOIHEPTUHU HA THAPOCTAHIUAX.

IIpuMmeHeHNE 1a3epOB B TEXHOJIOTMYECKHUX IIPOLIECCAX.
[Tre303neKTpUUecKuil 3P PeKT, IPUMEHEHHE B HAYKE 1 TEXHUKE.
PacmipocTpaneHne pagnoBOIIH.

UYepHble ABIPHL.

26.CoJIHIle — UCTOYHHUK KU3HU Ha 3eMIIE.

27. CoBpeMeHHasl CIyTHUKOBAsI CBSI3b.
28. JlazepHble TEXHOJIOTUU U UX HCIIOJIb30BaHHUE.
28. CIyTHUKOBBIE CUCTEMBI.
29. BceneHHasi 1 TeMHasi MaTepusl.
30. BnusiHue 31€KTpUYECKOT0 TOKA Ha )KUBBIE CYIIECTBA.
4.4. OueHoyHble cpeacTBa JJs NMPOBeIeHUs] POMEKYTOYHON aTTecTaluu
Bonpocs! qus 1ugpepeHIUpOBAHHOIO 3a4eTa
1. EcrtecTBeHHO-Hay4YHBIH METOJ IIO3HAHMS, €ro BO3MOXXHOCTM M  T'PAHMIIBI
IPUMEHUMOCTH.

2. DKCIIEpUMEHT U TEOPHS B MPOLECCE MO3HAHUS TPUPOIBI.
3. MogenupoBanue GU3NIECKUX SBJICHUN U TTPOIIECCOB.
4. Ponb 53KCIEpUMEHTAa W TEOPUM B TMpoIEcCe MNO3HAHUA MpupoAbl. Duznyeckas

BCJIIMYHUHA

5. Mexanunueckoe apuxenue. [lepememenune. [1yts. CkopocCTb.

6. PaBHOMEpPHOE MPSIMOJIMHENHOE JIBH)KEHUE.

7. YckopeHue. PaBHoliepeMeHHOE IPSIMOJIMHEWHOE JBUKEHUE.

8. CBoOOIHOE TTa/IeHHE.

9. JIBmxenue Tena, OpOIIEeHHOTO O YIIIOM K TOPU30HTY.

10. PaBHOMEpHOE NBUKEHHE 110 OKPYKHOCTH.

11. Ilepseiii 3akoH Hprorona. Cuna. Macca. Cuna. Bropoii 3akon Herorona. Tpetuit
3akoH HproToHa.

12. Wmnynbc. OCHOBHOM 3aKOH KJIACCUYECKOM JWMHAMHMKHA. 3aKOH COXPaHEHHS

UMITYJIbCA.

13. 3akon BcemupHOro tsaroreHus. ['paButanronHoe noje. Cuia tsbkectd. Bec. Cuna

TpPEHHUSL.

14. Cuna ynpyroctu. 3akoH ['yka.

15. Pabora cuisbl.

16. MouHoCTb.

17. Oneprus. Kunernueckast saneprus. IloreHuunanbHas sHeprus.

18. 3akoH coxpaHeHUsT MEXaHUUECKOH 3Hepruu. IIpruMeHeHne 3aKOHOB COXpaHEHUS.
19. OcHOBHBIE NMONOKEHUS MOJIEKYIIPHO-KUHETUYECKONW TEOPUH.

20. PazMepsl 1 Macca MOJIEKYJI U aTOMOB.

21. bpoyHoBckoe asmxenue. Auddysus.

22. Cuiibl ¥ BHEPTUST MEKMOJIEKYJIIPHOTO B3aUMOJICHCTBUA.
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23. Ctpoenue ra3000pa3HbIX, )KUJIKUX U TBEPABIX TEll.

24. CKOpOCTH IBUKEHUS MOJIEKYJI U UX U3MEPEHHUE.

25. UneanbHbli ra3. /laBneHue rasa.

26. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU T'a30B.

27. TemnepaTypa U €€ U3MEpPEHHUE.

28. 'a30BbIE 3aKOHBI.

29. AGCONIOTHBIN HYJb TEMIIEPATYPHI.

30. TepmoauHamuyeckast IKajga TEMIIEPATYPHI.

31. YpaBHeHUE COCTOAHUS UE€aTBbHOrO Ta3a. MossipHas razoBasi IOCTOSIHHAS.

32. BHyTpeHHss S2HEPTUs UACATBHOIO rasa.

33. PaGota u TertoTa kak GopMbl epeiadi YHEPTUH.

34. TemioeMKOCTb. Y aenbHas TEINIOEMKOCTE.

35. YpaBHeHue TemioBoro OagaHca.

36. IlepBoe Ha4yaI0 TEPMOJIUHAMUKH.

37. AnnabatHblil Iporiecc.

38. IIpunun aeiictBus terooit Mamuubl. KITJ] TennoBoro npurarensi.

39. Bropoe Ha4yano TepMOIMHAMUKH.

40. XoJ0auIbHbIC MAIIIMHBI.

41. TenioBble JBUTATEIH.

42. OxpaHa npupoBl.

43. Ucnapenue u KoHJeHcanus. HachlleHHbI nap U ero CBOMCTBA.

44. Kunienne. 3aBUCMMOCTb TeMIIEpaTypbl KUMNEHUA OT naBieHud. [leperpetsiii map u
€ro UCMOJIb30BaHUE B TEXHUKE.

45. XapakTepucTHKa >KUIKOTO COCTOSHUS BEIIIECTBA.

46. XapakTepucTHKa TBEPAOTO COCTOSIHUSI BEUIECTBA.

47. IlnaBieHue U KpUCTAIIIU3AIUS.
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IIpuniaoxenue 1

JIneT mepuoanyecKNX NPOBePOK padoyeil MporpaMMsbl
U HH(pOpMAaLHs 0 BHECEHHBIX H3MEHEHMSIX

JomKHOCTHOE HIIO,
MIPOBOJIUBILICE
mpoBepky: ©.1N.0.,
JOJKHOCTh

Jara

IToTpebHOCTH
B KOPPEKTHUPOBKE
YKa3aHUEM
COOTBETCTBYIOIINX
pasnenos paboucit
MPOTPaMMBbI

Wndopmanus o BHECEHHBIX
HU3MEHEHHUX
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