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Pabouas nmporpamma aucuuiuiniel «@u3nka» pazpaboTaHa Ha OCHOBE:

®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 (pen. ot 23.05.2025) «O6 obpa3oBaHuM B
Poccniickoit ®enepanuny;

denepanbHOTO  TOCYIApCTBEHHOrO  00pa30BaTeNbHOTO  CTaHAApTa  CpPeIHEero  OOIIero
oOpasoBanus (yrBepxacéH Ilpukazom MunucrepcrBa obpa3oBanus u Hayku Poccuiickoit @eneparmn
ot 17 mast 2012 r. Ne 4130, pen. ot 27.12.2023);

®denepanbHOTO  TOCYIAapCTBEHHOro  oOpaszoBarenbHoro  crangapra (dI'OC)  cpemnero
npoeccuoHanpHOro obpazoBanus 1o crenuaabHocTH 38.02.01 «OkoOHOMHUKA M OyXranTepCcKuid yder
(mo otpacism)» (yrBepskaeH Ilpukazom MunuctepcTBa mpocBenieHus Poccuiickoit denepanuu oT
24.06.2024 r. Ne 437);

[IpumepHoit paboueiil mporpaMMbl cpeiHero 001ero oopazoBanus « Pu3ukay ;

[MpumepHo#t paboueii nporpammbl Boctiutanust ([Ipunsito pemennem @YMO CIIO 38.00.00
OxoHomuKa u ynpasiseHnue [Ipotokoin ot 15.08.2023 Ne 5).

CocraBuTelib: - Bypuena C. C.
PaGouass mporpamma paccMOTpeHa M yTBEp)KJI€Ha Ha 3acelaHu Kadeapbl I'yMaHUTapHBIX U
€CTeCTBEHHO-HAYUHBIX TUCIHILIHH (TipoTokoi Nell ot 24.06.2025 1.)
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PabGouass mporpamma paccMOTpeHa W YTBEpXKICHA Ha 3acCENaHWM TMPEIMETHOHN (IMKIOBOH) KOMHCCHH
(mpotokom Nell ot 24.06.2025 1.)
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IIpencenaresib npeaMeTHOM (IIUKJI0BOI) KOMUCCHH 3apaaunmmnua H.B.

3asexyromuii otnesnenuem CIIO i TI'opaanos C.A.



1. HACIIOPT PABOYEM IMPOI'PAMMBI AU CHUITJIINHBI
C00.01.06 «Puzuka»

1.1. ObsacTh NpUMeHEeHHs IPOTPAMMBI
Pabouas mnporpamma muctuminael COOQO.01.06 «®Pusnka» SBISETCS YACThIO MPOTPAMMBbI
noaroroBku crnenuanuctoB cpeaero 3BeHa (IIIICC3) B coorBerctBum ¢ PI'OC CIIO 1no
cnenuanbHocT 38.02.01 DKOHOMMKA M OYyXTaATEepCKUI YUeT (110 0Tpacisam).

1.2. Mecto nucuumiimusl B crpykrype OII CITIO
Huctmmummaa COO.01.06 «®Pusuka» sBuseTcs 0043aTeNbHON TUCHUIUIMHON TMPEIMETHOM
obmactu «EcrectBenHO-Hay4uHble npeaMeTs» PI'OC cpemnero obmero obpa3zoBanus u 06a30BOU
TUCUMILTMHON oO1eo6pa3zoBarensHoi noarotoBku CIIO u peanuzyercs B I u Bo Il cemectpax npu
CpOKe IOJTydeHus cpeHero mpodeccuoHambHOro o0pazoBanus 2 roga 10 mecsiies.

1.3. Henu u 3a7a4u AUCHUIJIMHBI, IJIAHUPYEMbIe Pe3yJbTAThl 0CBOECHUSI AN CIUIIIMHbBI:

Conepxxannie mporpammbl auctuiumasl COO.01.06 «®dwusukay HamnpaBlieHO Ha JIOCTHIKEHHUE
CHEAYIOIIUX LeJIei:

- ¢opmupoBaHHEe Yy OOYYAIOMIMXCS YBEPEHHOCTH B IIEHHOCTH OO0pa30BaHUs, 3HAYMMOCTH
(bM3UYECKUX 3HAHUH IS COBPEMEHHOTO KBATH(DHUITMPOBAHHOTO CTICIIMATIMCTA TIPH OCYIIECTBICHUU €TO
poheCcCHOHATBHON IeATeTLHOCTH;

- (hopMupoBaHUE €CTECTBEHHO-HAYYHON TPaMOTHOCTH;

- OBJIQJICHHE CTICTIU(UUECKON CUCTEMON (PU3NIECKUX MOHITHI, TEPMUHOJIOTHEN U CUMBOJIMKOM;

- OCBOEHHE OCHOBHBIX (DH3NYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIaJICHHE OCHOBHBIMU METOJaMU HAYYHOTO MO3HAHHS MPUPOIbI, UCHOJIb3YEMbIMU B (U3HKE
(HabmroieHue, onMcaHre, U3MEpPEeHUE, BBIIBUKEHUE THITOTE3, ITPOBEICHNUE SKCIICPUMEHTA);

- OBIAJECHHME YMEHHSIMH oOpabaThiBaTh JaHHbIE OJKCIEPUMEHTAa, OOBSICHATH IOITY4YECHHBIE
pe3ynbTaThl, YCTaHAaBIUBATh 3aBUCHUMOCTH MEXIy (U3MUECKMMU BeJIMYMHAMHM B HaOII0JaeMOM
SIBIICHUH, J€TIaTh BHIBObI;

- hopMUpOBaHKE YMEHUS peliaTh (GU3NUecKre 3aaul pa3HbIX YPOBHEH CII0)KHOCTH;

- pa3BUTHE II03HABATEIbHBIX HWHTEPECOB, MHTEIUIEKTYAJIbHBIX W TBOPYECKUX CHOCOOHOCTEH B
mpouecce MNpUOOpeTeHHs] 3HAHUI C KCIOJb30BAHHEM pA3IUYHbIX HCTOYHUKOB HH(OpPMALMKU U
COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTU; YMEHUN (GOPMYIUPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO
MO3UIUIO TI0 OTHOIIEHUIOK (pr3rueckoi nHbopMaIiy, MOJIy4aeMoil U3 pa3HbIX HCTOYHUKOB;

- BOCIIUTAHHUE YYBCTBA TOPJIOCTH 32 POCCUICKYIO (PU3NYECKYIO HAYKY.

OcBoenue quctumiabl COO.01.06 «®@u3zukay npeanoiaraet peueHue CIeIyonuX 3a1au:

- npuoOpeTeHne 3HAHUI O (yHIAMEHTAIbHBIX (U3MUYECKUX 3aKOHAX, JEKAlIMX B OCHOBE
COBPEMEHHOM (U3MUeCKOW KapTHUHBI MHpA, MPHUHIMIIOB JEHCTBUS TEXHHUUYECKUX YCTPOUCTB U
MIPOU3BOJICTBEHHBIX MPOIECCOB, O HanboJiee BAXKHBIX OTKPBHITUAX B OO0NACTH (PHU3UKH, OKa3aBIIMX
OTIpeIeIISIONIee BIMSIHUE HA PAa3BUTHE TEXHUKU U TEXHOJIOTUH;

- TOHMMaHHE (PU3UYECKOU CYHIHOCTH SIBICHUMU, MPOSBISIOUIUXCA B paMKax MPOU3BOJCTBEHHON
NesITeNIbHOCTH;

- OCBOCHHE CIOCOOOB HCHONB30BaHUS (DU3MUECKUX 3HAHUW [UIS pEHICHHs] MPAKTHUECKUX H
npodecCHoHANBHBIX 337a4, 0OBSCHEHUS SBICHUIN MPUPOJBI, MPOU3BOJCTBEHHBIX M TEXHOJOTUYECKHX
MPOLIECCOB, MPUHIIUIOB JACHCTBUS TEXHUUYECKUX MPUOOPOB U YCTPOMCTB, oOecmeueHus: 6e30macHOCTH
MIPOU3BOJICTBA W OXPaHbl MPUPO/IBI;

- ¢opMupoBaHHE yMEHHUH pelaTh y4eOHO-TPaKTUYECKUE 3afauu (U3UYECKOTO COACpKAHHS C
y4€TOoM npodeccruoHaNbHON HAIPaBICHHOCTH;

- IpHOOpETEeHNE OTIbITA TTO3HAHUS U CAMOTIO3HAHMS, YMEHUHN CTaBUTH 33/1a4H U PEIIaTh MPOOIeMbl
¢ y4€ToM Tpo(hecCHOHATBHOM HAIIPABIEHHOCTH;

- ¢hopMHUpOBaHHE YMEHHI MCKATh, aHATM3UPOBATH U 00padaThiBaTh (PU3NUECKYIO0 UHPOPMAIIUIO C
y4€ToM mpoeCcCUOHANTBHON HAPABICHHOCTH;

- TMOATrOTOBKa OOydYarolmuxcss K  YCHEINIHOMY OCBOCHHIO  JTUCIHUIUIMH W MOJIYJeH
npodecCHOHABHOTO MHUKIA: (POPMUPOBAHUE Y HUX YMEHHI U OMbBITA ACATEIHbHOCTH, XapaKTEPHBIX IS
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npodecCuOHAIBHON IeATEIHbHOCTH;

-  TOArOTOBKa K  (QopMuUpoBaHHMIO OOMMX  KOMIETCHIWH  OyAyliero  CHeruaiucTa:
caMo0o0pa3oBaHus,  KOMMYHUKAIIMHM,  TPOSIBICHUS  TIPAKIAHCKO-TIATPUOTHYECCKOW  TO3HUIUH,
COTPYIHHUYECTBA, MIPUHSITHS PEUICHUH B CTAaHAAPTHOW M HECTAHAAPTHOW CHUTYallUSX, IPOCKTUPOBAHUS,
npoBeneHus: (pu3uvecknx wusMepeHui, 3pdekTuBHOrO M 0E30MaCHOr0 WCIOIH30BAHUS PA3IUYHBIX
TEXHUYECKUX YCTPOICTB, COOIOICHUS MPABUII OXPAHBITPYAA MPU paboTe ¢ GU3HMYECKUMU IPUOOPAMU U
o0opymoBaHUEM.



HJIaHI/IpyeMBIe pe3yjbTaThbl OCBOCHUA TUCIHUIIIMHBI:

Ilnanupyemble pe3yJbTATbI 0CBOCHHUS M CIUTINHBI

Oommue

JAucuunjinHapHble

OK-07. Cooeiicmeosams coxpanenuio oKpyicarouieii cpeovl, pecypcocoepexcenuio, nPUMEHs b 3HAHUS 00
U3MEHEHUU KTUMAMA, NPUHUUNDL HEPeHCIUB020 NPOU3BO0CHEa, IPhekmusno deiicmeosams 6
UPE3BHIUAUHBIX CUMYAUUAX

JIM4YHOCTHBIE Pe3yJIbTAThI:
- c(hOPMHUPOBAHHOCTh 3KOJOTMYCCKOU KYJIbTYPBI,
MMOHUMaHWE BIMSHUS COLHATbHO-2KOHOMHYECKUX
MPOLIECCOB  HA  COCTOSIHUE  NIPUPOAHOH |
COIMAJIBHOM  Cpelbl, OCO3HAHHWE TJI00AJLHOTO
XapakTepa SKOJIOTHIECKIX MPO0IeM;
- IUIAHUPOBAHHWE U OCYIIECCTBICHHUE JICHCTBUM B
OKpYXKaroIlllel Ccpelie Ha OCHOBE 3HAHUS IICJICH
YCTOWYMBOTO PA3BUTHUS YEIIOBEUECTBA;
AKTUBHOE HENPUSITUE AEHUCTBUM, TPUHOCIIINX BPE
OKpYXaroIlien Cpee;
- yYMEHHE TPOTHO3MPOBATh HEOJATONPUSTHHIC
AKOJIOTUYECKUE TOCIIECACTBUAS TPEITPUHAMAEMBIX
JIEUCTBHH, IIPEIOTBpAIIATh UX;
- pacImpeHue OTIBITA JIeATEIIbHOCTH
DKOJIOTUYECKOW  HANpaBIICHHOCTH Ha  OCHOBE
3HaHWH 10 QU3UKe

MeTanpeaMeTHbIe pe3yJabTaThl:

- OmOpenensiTh IEeNU JESTEIbHOCTH, 3aJaBaTh
MapaMeTpbl U KPUTEPUU UX IOCTHIKEHUS;
- BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B
paccMaTpUBaEMBbIX (DU3MIECKHUX SBIICHUSX;
- KOOpIWHUPOBATH W BBINIONHATH pPabOTy B
YCIOBUAX  pEaJIbHOIO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBYS;
- pa3BHUBaThb KpEaTHUBHOE MBbIIIJICHHUE
PpeIIeHUH KH3HEHHBIX TIPOOIIEM;
- BJIaJIETh Hay4HOH TEPMUHOJIOTHEN,
KJIFOYEBBIMU MOHATUSIMU u METO/IaMU
(hm3mUecKoi HAyKH;
- BJIAJIETD HaBbIKaMU y4eOHo-
HCCIEN0BATENbCKON U MPOEKTHON AESITENIbHOCTH
B oOmacth  (U3WUKHA;  CIIOCOOHOCTBIO H
FOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOHUCKY
METOJIOB  pelleHns  3a7ad  (PU3UIEeCKOro
COZlep>KaHUs, MPUMEHEHUIO Pa3IMYHbIX METOJOB
MO3HAHUS;
- BJIAJIETh BUAAMU JIEITEIBHOCTU O MOJYYEHUIO
HOBOTI'O 3HaHMUS, ero UHTEPIPETALNH,
MpeoOpa3oBaHUI0 M TMPUMEHEHUIO0 B Pa3IMYHBIX
Y4e0HBIX CHTYalHsIX, B TOM YHCJIE TIPU CO3JIAaHUHU
Y4eOHBIX TIPOEKTOB B 00JIACTH (DU3UKH;
- BBUBIISITH NPUYMHHO-CIIECTBEHHBIE CBSI3U U
aKTyaJM3UpOBaTh 3aJa4dy, BBIIBUTaTh TUIIOTE3Y
e pelleHus, HaXOAUTb AapryMeHThl  JUIs
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIEHUH, 3aJaBaTh
MapaMeTpbl U KPUTEPUU PELLICHUS;
- aHaAJIM3UPOBAThH MOIYUYCHHBIE B XOAE PEIICHUS
3a1a4ud pe3yiabTaThl, KPUTUYECKU OLIEHUBATh HX
JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

pu

- ¢(OpMHPOBAHHOCTH MPEACTABICHUI O POIM M MECTe
(¢u3MKH W acTPOHOMHH B COBPEMEHHOW HAay4YHOMU
KapTHHE MUpPa, O CUCTeMOo0Opasylolied poiau QU3NKH B
Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIaJ€ POCCHHCKMX M 3apyOekHBIX
VUEHBIX-QU3UKOB B pa3BUTHE HAyKH; [OHUMAaHHUE
¢usndeckold  CymHOCTH  HAONIOJAaEMBIX  SIBICHHIA
MUKPOMHUPA, MAKPOMHUPA H MEraMUpPa; OHUMaHHUE POIIH
ACTPOHOMUHM B TIPAKTUYECKON JACATENLHOCTH YellOBEKa U
JalbHEeWIeM HayYHO-TEXHUYECKOM pa3BHTHHU, POIH
¢buznkn B (dhopmMupOBaHNH Kpyrosopa u
(yHKIMOHATBHOW TPAMOTHOCTH YeNOBEKA JUISl PellleHMsI
NPaKTUYECKHUX 3a7a4;

- c(OpPMHPOBAHHOCTh yYMEHU pacro3HaBarth
(busndeckue siBIeHUs (MIPOIECCh]) M OOBACHATh MX Ha
OCHOBE W3YYEHHBIX 3aKOHOB: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MpSIMOITUHEHHOE JIBIKEHHE,
CBOOOJIHOE TAaJeHWe TeJ, ABIKEHHE IO OKPYKHOCTH,
UHEpLMs, B3aUMOAEHCTBHE  Tel,  KoJlebaTelbHOe
NIBIDKEHUE, PE30HAHC, BOIIHOBOE ABMXKEHME, Tuddy3us,
OpOYHOBCKOE IBHM)KEHHE, CTPOEHHE HKHUIKOCTEH WU
TBEPIBIX TEJN, U3MEHEHHE 00beMa TeN NMpH HarpeBaHUU
(oxJMaxkeHnun), TEIUIOBOE paBHOBECHE, HCIApPEHHE,
KOHJICHCALlVsl, IUIaBJICHUE, KPUCTAJUIM3ALUs, KHUIIEHUE,
BII&XKHOCTh BO3/lyXa, CBSI3b CpEAHEH KHHETUYECKOM
9HEPTUM TEIUIOBOI'O ABMKEHHUS MOJIEKYN ¢ a0COMIOTHOM
TEMIIEpaTypoll, MOBBIIICHUE IaBJIEHHS raza IpU €ro
HarpeBaHMM B 3aKPbITOM COCYZAE, CBS3b MEXIY
mapaMeTpaMu  COCTOSIHMA Tra3a B H30Ipoleccax;
JJIeKTpU3alus TN,  B3auUMOAEiiCTBHE  3apsoB,
HarpeBaHue IPOBOJHMKA C TOKOM, B3aUMOICHCTBHUE
MarHuTOB, 3JEKTPOMAarHUTHAas MHIYKLUS, JeHCTBHUE
MarHUTHOTO TOJS HA MPOBOOHUK C TOKOM H
JOBIDKYLIUHCS 3apsifl, SJIEKTPOMAarHUTHBIE KOJEOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE PacIpOCTpPAaHEHUE CBETa,
OTpakeHUe, peroMiieHIe, nHTephepeHnns, TUPPaKIns
U MOJISIPU3ALIHS CBeTa, JCTIEPCHST CBeTa;
(horoanmextpuueckuii  3ddexr, CBETOBOE AaBIIEHHE,
BO3HMKHOBEHHE JINHEHYATOro CIIEKTPa aToMa BOIOpO/a,
€CTECTBEHHAs! U MCKYCCTBEHHAs! PalMOAKTUBHOCTb;

- BJIaJGHUE OCHOBOIOJATAIOUIMMHU  (DU3HYECKUMHU
HNOHATHSMH W BEIMYMHAMHM, XapaKTEPU3YIOLIMMHU
(usnyeckne mpoueccsl (CBA3aHHBIMU C MEXaHUYECKUM
JBIDKEHHEM, B3aMMOJCHCTBHEM TEl, MEXaHWYECKHUMHU
KOJeOaHUSIMH M BOJIHAMH, aTOMHO-MOJIEKYJISIPHBIM
CTpOGHHEM  BEIIECTBAa, TEIJIOBHIMH  IPOLECCAMH;
JJIEKTPUYECKUM U MarHUTHBIM TOJISIMH, 3JIEKTPHUECKHM
TOKOM, 3JIEKTPOMAarHUTHBIMH KOJIEOAHUSIMH U BOJHAMH;
OINTUYECKUMHU SIBJICHUSIMH; KBAaHTOBBIMU SIBIICHUSIMH,
CTpOEHHEM aToma u aATOMHOTO aapa,
paAMOaKTUBHOCTHIO); BIIJCHHE OCHOBOIOJATralOUIMMHU
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- CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIC
3a/1ay¥l B 00pa30BaTELHON IEATEILHOCTH, B TOM
YHUClie TMPU W3YYCHUU (U3UKH; JaBaTh OICHKY
HOBBIM CHTYaIlMsIM, OIEHHBATh MPHOOPETEHHBIH
OIIBIT;

- yMeTh TIEPEHOCHUTh 3HAHUS 1O (QU3UKE B
MPAKTHYECKY) 00JacTh IKM3HEACATEbHOCTH;

BBIIBUTATh HOBLIE HJICH, npenjaraTh
OPUTHHAIBHBIC TOIAXOABl M PEIICHUS; CTABUTHh
poOJIEMBI H 3aJlauH, JTOTTYCKATOIIIHE

AJIbTCPHATUBHLIC PCILICHUSA

- BJaJeTh HaBBIKAMHU MONy4YeHUs: HH(OpMAaHuu
(U3NYECKOro  CoAepKaHHsl W3 HCTOYHHKOB
pa3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBISTh
THIOHCK, aHaJm3, CHCTEMATU3AIHIO u
HWHTEPIPETANI0 HHPOPMAIIUH PA3INIHBIX BUIOB
5 dbopm NPEACTABIICHUS OLIEHUBATh
JOCTOBEPHOCTH HH(OpMAIINK;

- WUCIONB30BaTh CPEJCTBa MH(OPMAIIMOHHBIX W
KOMMYHHUKAIIUOHHBIX TEXHOIOTHI B peICHUN

KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u
OpPTaHW3alMOHHBIX 33a/Jad C  COOJIOJCHUEM
TpeOOBaHMIA JPTOHOMHKH, TEXHUKHA

0e3011acCHOCTH, THTHEHBI, pecypcocOepexeHuns,
IIpaBOBbIX u OTHYCCKHUX HODPM, HOpM
UHQPOPMAITMOHHON 0€30ITaCHOCTH;

- CO3/71aBaTh TEKCTHI (PU3NIECKOTO COJEPIKAHUS B
pa3nuYHBIX (QopMaTax ¢ y4ETOM Ha3HAYCHWUS
nHGOpPMAITUN W ICJICBOM ayJAWTOPHH, BhIOHWpas
ONTHUMANbHYI0  (OpPMYy  TPEINCTABICHUS U
BH3YaJIU3allHH.

ACTPOHOMHUYECKUMHU  MOHSATUSMHU,  TO3BOJSIOIIUMHU
XapakTepu30BaTh  MPOLIECCHI,  MPOUCXOASIINE  Ha
3BE3/1aX, B 3BE3JHBIX CHUCTEMaX, B MEKTaJaKTUYECKOM
cpene; IBUXEHHE HEOECHBIX TeJl, HBOJIONMIO 3BE3] H
Bcenennoii;

- BIAJICHHE 3aKOHOMEPHOCTSIMU, 3aKOHAMH U TEOPHUSIMHU
(3akon BcemupHoro Tsarotenus, I, II u Il 3akoHBI
HrroToHa, 3aK0H COXpaHEHHS MEXaHHYECKOW SHEPrud,
3aKOH COXpaHEHUs HMITYIbCa, MPUHIUI CYIEPIIO3ULINU
CHJI, IPUHIUII PAaBHOIIPABHOCTU MHEPUUATIBHBIX CHUCTEM
OTCYeTa; MOJIEKYJIIPHO-KUHETHYECKYIO TEOPHIO
CTPOCHUSI BEIIECTBA, TA30BHIC 3aKOHBI, IEPBBHIA 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPaHEHHUS SJIEKTPHUECKOTO
3apsiia, 3akoH Kymona, 3akon Oma aiisi ydacTka Iemu,
3akoH OMa Ui TOJHOM 3JIEKTPUYECKOW IeNH, 3aKOH
Hxoynsa - JleHua, 3aKOH 3JIEKTPOMArHUTHOW MHAYKIIUH,
3aKOH COXPAaHEHMsI SHEPIMM, 3aKOH IIPSIMOJIMHEHHOro
pacmpocTpaHeHHs CBeTa, 3aKOH OTPa)KeHHs CBETA, 3aKOH
MIPETOMJIEHHSI CBETa; 3aKOH COXPAaHEHHs YHEPTHH, 3aKOH
COXpaHCHUA HUMITYyJIbCa, 3aKOH COXpaHCHUMA
3JIEKTPUYECKOT0 3apsa, 3aKOH COXPAaHEHHS] MacCOBOTO
yhcna, moctynatel bopa, 3akoH paaMOaKTHBHOTO
pacmana); YBEpPEHHOE HCIIONIb30BaHWE 3aKOHOB W
3aKOHOMEPHOCTEH MpH aHaan3e GU3NYCCKUX SIBICHUN M
MIPOIIECCOB;

- YMEHHE YUUTBIBATh I'PAHUIBI IPUMEHEHUS U3YYEHHBIX
(buzngeckux MOJIENeH: MaTtepuagbHas TOYKa,
WHepIuajgbHasg CHCTEMa OTCYeTa, WACANbHBIN Tra3;
MOJIEId CTPOEHHS Ta30B, XUAKOCTEW W TBEPABIX TEIN,
TOYEUHBIM DIJIEKTPUYECKUU 3apsll, sAJepHas MOJENb
aToMa, HYKJIOHHAas MOJENb AaTOMHOTO s1pa TpHu
perieHnn GU3NIECKUX 3a1ad;

- BJIaJICHUE OCHOBHBIMH METO/IaMH HAYYHOTO TIO3HAHMS,
UCTIIOJB3yEMBIMH B (PH3WKE: TPOBOJUTH TMPSIMBIE U
KOCBEHHBIE M3MepeHNs (PM3UUECKUX BEIWYUH, BHIOMpAs
ONTUMAJBHBIN  CHOCO0 W3MEPEHHUS W HCIONB3YS
M3BECTHBIE METO/Ibl OLIEHKU MOTrPEIIHOCTEeH U3MEPEHU,
MPOBOJIUTh HCCIIEOBAHUE 3aBUCHUMOCTEH (DHU3NUECKIX
BEeIMYUH C WCIONB30BAHUEM TMIPSAMBIX H3MEpEHHH,
OOBSICHSITH  TIONYyYEHHBIE  PE3YNbTaThl,  HCIONB3YS
(hm3mueckre TEOpHH, 3aKOHBI M TIOHATHS, W JIENaTh
BEIBOJIBI; COOJIIONIATh MpaBuia 0e30MacHOr0 TpyAa Mpu
MPOBEACHWN WCCIENOBaHMWA B paMKax y4eOHOTo

SKCIIEpUMEHTA u Y49e0HO-UCCIIEeI0BATENbCKON
JIeATEITbHOCTH c HCHOJIB30BAaHHEM G poBHIX
WU3MEPUTETHHBIX YCTPONCTB H 11abopaTOPHOTO
ob0opynoBaHus; CHOPMUPOBAHHOCTh MPEACTABICHHA O
METOJaX TOJY4YeHUsS HAyYHBIX  aCTPOHOMHUYECKUX
3HAHWH;

- c(pOpPMHUPOBAaHHOCTb YMEHHUS pellaTh pacyeTHbIE
3aJaud € SBHO 3aJaHHOH (IU3HYECKOH MOJENbIO,
UCTIONB3YS (U3NYECKUE 3aKOHBl W MPHHLUIBI, Ha
OCHOBE  aHajiM3a  YCJIOBUS  3aJauyd  BbIOMpaTh
(M3HYECKYI0 MOIENb, BEICTATE (PU3NUYECKUE BEINIUHBI
1 GopMyIIbl, HEOOXOANMBIE AJISl €€ PELIeHNUs, TPOBOIUTD

pacueTel MW OLCHUBATH PCAJIBHOCTL MOJYUYCHHOI'O
3HA4YCHUA (bHBH‘IeCKOﬁ BCIIMYUHBI, peuaTb
Ka4CCTBCHHBIC 3aJa4u, BbICTpanBasd JIOTMYCCKHU

6




HETPOTHBOPEUYHUBYIO LIETIOUYKY PACCYKIEHHUH C OMOpOi
Ha W3y4YEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUSI;

- cOPMUPOBAaHHOCTh YMEHHUSI NMPUMEHSATH TONy4YEHHBIE
3HaHUS I8 OOBSICHEHHS  YCIOBUH  TIpPOTEKaHUS
(u3nYecKnX SBICHUA B MTPUPOAE M JUISL MPUHSATHS
IIPAKTUYECKUX PEUICHUN B IOBCEAHEBHOW >KM3HU IS
obecrieueHuss  0E30MacHOCTH MNpU  OOpaleHHu ¢
OBITOBBIMHU MPUOOPAMH U TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHUS  3[0pOBbS WM COONIOJCHUS  HOPM
9KOJIOTHYECKOTO TIOBEACHUS B OKPYKAIOUIEH Cpeac;
MOHUMaHHEe HEOOXOJUMOCTH MPUMEHEHHUS TOCTHKEHUH
¢u3MKH W TEXHOJNOTMH Ui PalMOHAJILHOTO
MPUPOJIONIONB30BAHNS;

- chopMupoBaHHOCT, COOCTBEHHOW TMO3UIMH IO
OTHOIICHUIO K (hU3MUYSCKOW MH(POPMAIIMHU, MOTydaeMOn
U3 pPa3HBIX HUCTOYHHKOB, YMEHHH HCIIOJIB30BaTh
UQpPOBEIE TEXHOJIOTUN INE MOHCKA,
CTPYKTYPUPOBAHHUS, MHTEPIPETAMU H TPEACTABICHUS
y4eOHOH W HAyYHO-TIONMYJSpHOH  WHGOpMAINH;
pa3BUTHE YMEHUI KPUTHUYECKOTO aHAIM32a TOIy4aeMO
WHPOPMAITHH;

- OBJaJieHHEe YMCEHUSMH paboTaTh B Tpymme c
BHIMOTHEHWEM  PA3]IMYHBIX  COLMANBHBIX  POJIEH,
TUTAHUPOBATH pabory TPYIIIBL, palroHaIBHO
pacrpeniessiTb  JEATENIbHOCTh B HECTaHJapTHBIX
CUTyallUsX, aJE€KBAaTHO OLICHMBATh BKIAJ KaXKIOrO H3
YYaCTHUKOB TIpYMNIl B pELIEHHE paccMaTpUBaeMOi
MIPOOJIEMEL.

1.4. O6masi TPy10€eMKOCTh THUCHMIIMHBI.

YueOnas nHarpyska (Bcero) 108 gacos, B ToM yucie:

- o0s13aTenbHas ayquTopHas yuyeOHas Harpy3ka oOyuaromerocs - 108 yacos.



2. CTPYKTYPA U COAEP)KAHUME JUCHUIIJIMHBI

2.1. O0beM AUCHUILIMHBI M BHABI Y4eOHOI padoThI

Buja y4eOHbIX 3aHATHI

O0BEéM yacoB

cemecmp Hroro

1 2
YuyeOHasn Harpy3ka (Bcero) 64 44 108
Oobsi3aTesqibHAS ayIMTOPHAsi HArpy3kKa (Bcero), B ToM 64 44 108
yucJie:
- JICKIIUH 32 22 54
- IPAKTUYECKUE 3aHSTHUS 32 22 54
CamocrosiTesibHast paboTa - - -
NuauBuayanbHbIA NPOEKT - - -
KoncyabTanumn - - -
dopMa NpPoOMeKYTOUHOI ATTEeCTANUM MO TUCUMUILINHE -
-nuddepeHpoBaHHEbI 3aueT + +




2.2. TemaTtuyeckuii njiaH u cogepxanue rucuminabl C0O0.01.06 «@Pu3ukay

HaumenoBanuepasaesioB
U TeM

Coaep:xanne y4e0HOro MaTepuasa, JJabopaTopHble U MPaAaKTHYeCKHe 3aHATHS, CAMOCTOSITEIbHAS
padoTa odyyammXxcst

O0nLeMm
4aC0B

®opmupyemMble
KOMIIeTEHIUHU

1 cemecTp

Paznen 1. Beenenue

Tema 1.1.
BBenenue

Conep:xkanue y4eOHOro MaTepuaia

@dusnka - Hayka o npupoje. Haydnsie MeToapl TO3HAaHUS OKpYXKarolero mupa. Poss skcriepumenTa u
TEOpUH B TPOIECCE TMO3HAHMS TPUPOIBI. JKCIEPUMEHT B (u3uKe. MonenupoBaHue (U3NIECKHX
siBJIEHMM K npoueccoB. Hayunble runoressl. @U3HUECKUE 3aKOHBI U TEOPUU. ['paHUIbl IPUMEHUMOCTH
(uznuecknx 3akoHOB. [TpuHim coorBercTBUs. Ponb u MecTo pu3uku B GOPMUPOBAHUN COBPEMEHHOM
Hay4HOM KapTUHBI MUPA, B IPAKTUYECKON AEITEIbHOCTH JHOACH
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Paznen 2. Mexanuka

Tema 2.1.
Kunemaruka

Conep:kanue y4eOHOro MaTepuaia

MexaHU4JecKoe JABUXCHUC. OTHOCHUTENBLHOCTE MEXAHUYECKOTO JABUXCHMUS. Cucrema oTcUera.
Tpaexkropusi. llepememnienne, CKOpocTh (CpemHssi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) M YCKOpEHHE
MaTepHaHBHOﬁ TOYKH, HX IIPOCKIUMW Ha OCHU CHUCTEMBI KOOpAWHAT. Crnoxenue nepeMemeHI/Iﬁ u
CIIOKEHHE CKOpoCcTei. PaBHOMepHOE W paBHOYCKOPEHHOE MPSMONIMHEHHOE ABWXKeHHE. | paduku
3aBHCHUMOCTH KOOpPJIWHAT, CKOPOCTH, YCKOpPEHHS, MyTH W TMEepeMEIleHUs MaTepuajbHOW TOYKH OT
BpeMeHnu. CBoOOAHOE TajZicHWE. Y CKOpPEHHE CBOOOMHOTO TMajaeHus. KpHBOIMHEWHOE BHKEHUE.
/IBr>keHMe MaTepuaJbHON TOYKHM MO OKPYXHOCTH. YTJIOBasi CKOPOCTh, JIMHEWHAA CKopocTh. [lepuon u
gacrora. LleHTpocTpeMuTenbHOe YCKOpEeHUe

TpakTHyeckoe 3aHsATHE

M3mepeHne MIHOBEHHOM cKOpocTd. MccnenoBaHHE COOTHOLIEHUS MEXAY NYTAMH, NPOUIEHHBIMU
TeIOM 32 MOCTEIOBAaTENbHBIE PaBHBIE MPOMEKYTKH BPEMEHU IPH PaBHOYCKOPEHHOM [BIKEHUH C
HayaJdbHOW CKOPOCTBIO, paBHOM Hyi0. M3ydyeHne NBH)KEHUS IIapUKa B BSI3KOU >KUIKOCTH. M3yueHue
ITBMYKEHUS TeNa, OPOIIEHHOT 0 TOPHU30HTAIBHO.
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Tema 2.2.
JAunamuka

Conep:xkanne y4eOHOro Marepuasia
ITpunuun otHocutensHOCcTH ['anunes. IlepBoiil 3akoH HprloToHa. MHepuuanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoit 3akoH HeroToHa U1 MaTepUanibHON TOUKU
B mHepruanpHoi cucteme orcuera (MCO). Tpernit 3akoH HproToHA 17151 MaTepuaibHBIX TOYEK. 3aKOH
BceMHUpHOTro TsaroreHus. Cuna tsokectu. IlepBas kocMuyeckast ckopocTs. Bec tena. Cuna ynpyrocru.
3akoH I'yka. Cuna Tpenusa. Cyxoe TpeHue. Cuia TPEHHS CKOJIBKEHHS M CWJIA TPEHUS IIOKOSL.
Koadpduuuent tpenus. Cuna cONpOTHUBIECHUS MNPH [JBIKCHHH Tela B JKUAKOCTH MWIIM Tase.
[locTynatenpbHOE ¥ BpallaTeNbHOE JBHKEHHE aOCOJIIOTHO TBEpAOro Tena. MOMEHT — CHIIBI
OTHOCHUTENBHO OcH BpaueHus. [1nedo cuibl. ¥YcenoBus paBHoBecus TBepaoro tena B UCO
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IIpakTH4Yeckoe 3aHATHE.

Wzyuenne pABWKEHHs Opycka MO HAKIOHHOW IUIOCKOCTH TIOA JCHCTBHEM HECKOJBKHX CHIL.
HccnenoBanne 3aBUCHMOCTH CHJI YHOPYTOCTH, BO3HHKAIOIIMX B Je(OpPMUPOBAHHOW MpPYKWUHE H
[PE3MHOBOM 00pasle OT BENMYMHBI UX Jedopmanun. lccienoBaHue yCIOBHI PaBHOBECHS TBEPIOTO
[TeNna, UMEIOILEro OCh BpalleHUs

Tema 2.3.
3aKoHBI COXpaHeHHUs B
MEeXaHUKe

Conep:xkanue y4eOHOro MaTepuaia

MMmynsCc MaTepuanbHOW TOYKH, CUCTEMBI MAaTEpUANbHBIX TOYeK. VIMIIylbC CUIBI U H3MEHEHUE
MMITyJIbCa TeNla. 3akoH coxpaHeHuss umiyibca B WMCO. PeakTuBHOe nBUXeHHMe. Pabora CHIIBL
MorHocTs  cunbl. KuHerudeckass dHeprusi MaTepUabHOH Todkw. Teopema 00 M3MEHEHUH
KuHeTuueckod  sHepruu.  IloreHuuanbHass  3Heprus.  [loTeHuWanbHas  SHEPrust  yOpyro
neopMupoBaHHONW TPYKUHBL [loTeHIMabHAS SHEPrUsi Teja BOJU3M TOBEPXHOCTH  3EMJIM.
[NoTeHnuanbHbIe W HEMOTEHIHANBHBIE CUJIbl. CBsi3b PaOOTHl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM
MEXaHUYEeCKOW SHEPruM CHCTEMBI TeJ. 3aKOH COXpPAaHEHMs] MEXaHHMYeCKOW B3Hepruu. YIpyrue u
HEYIPYTHE CTOIKHOBEHUS

IIpakTHYecKkoe 3aHsATHE.
M3yueHue cBsi3M CKOpocTell Ten Ipu HeynpyroM ynape. McciemoBaHue CBs3M PalOOThI CHUJIBL C
M3MEHEHUEM MEXAHUYECKOM SHEPIUM Tema
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Paznen 3. MosexkyasipHasi pu3nKa U TEpMOIMHAMHUKA

Tema 3.1.

OCHOBBI MOJIEKYJISIPHO
- KHHETHYeCcKOii Teopun

Conep:kanue y4eOHOro MaTepuaia

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYEeCKON Teopun. bpoyHoBckoe aBmxeHue. uddysms.
Xapaktep JBUXKEHHS U B3aUMOJEUCTBHUS 4acTHUIl BeliecTBa. MoJielu CTPOEHUS ra30B, XKUJKOCTEH U
TBEPJIBIX TEN M OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE ITUX MoJielneil. Macca U pa3Mepsl MOJIEKYII.
KonnuectBo BemectBa. IlocrosiHHas Asoragpo. TemnoBoe paBHOBecue. TemmepaTypa U €€
m3mepenne. lllkama temmeparyp Llemscusi. Mopens wuaeamsHOro Tasa. OCHOBHOE ypaBHEHHE
MOJIEKYIISIPHO-KWHETHIECKON TEOpUH UAeaIhHOro ra3a. AOCOIIOTHAS TeMIlepaTypa Kak Mepa CpeaHen
KUHETHYECKOM SHEpPruu TEIUIOBOro JBMKeHHs dactul rasa. [llkama Ttemmnepatryp KenbBuHa.
YpaBuenne MennenceBa-Kmametipona. 3akon JlambroHa. ['a3oBble 3akoHBL. M3omporiecchl B
MeaTbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA: H30TEpMa, U30X0pa, n3odapa

IpakTHYeckoe 3aHsSITHE. M3mepenne maccel Bo3Ayxa KiaccHOM koMmHarte. HcciaegoBanue
3aBHCHMOCTH MEX]y TapaMeTpaMH COCTOSIHHS Pa3peKEHHOr0 ra3a
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Tema 3.2.
OCHOBBI
TepMOIUHAMHKH

Copep:xanune yueOHOro Matepuaia

TepmonuHamuueckass cucrema. BHYTpeHHSA SHeprus TepMOIMHAMUYECKOW CHUCTEMBI M CIIOCOOBI €€
n3MeHeHusl. KonuuecTBo TemiaoTsl U pabora. BHYTpeHHSs 3HEprus OIHOATOMHOIO HEajJbHOrO Trasa.
Buap! Terutonepenaun: TEMIONPOBOAHOCTh, KOHBEKLHUS, M3IydeHHE. TemoeMKocTs Tena. Y IenbHas]
TEIJIOEMKOCTh BenlecTBa. KomruecTBo TEIIoTH MpH Terutonepenayde. [lepBriii 3aK0H TepMOIMHAMUKY.
[TprMeHneHue epBOro 3aKOHAa TEPMOAMHAMUKY K H3onporeccaM. [ paduaeckast uHTeprnperanusi paOoThl
raza. TemoBble MammHbl. llpuHIMOBL nHelicTBUS TemoBbIX MammMH. IIpeoOpazoBaHusi »HEprum B

rerutoBbix MammHax. Koaddunuent nonesnoro aerictus (nanee — KI1J]) Temmoodi mammael. [ukn
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Kapuo m ero KIIJ. Bropoii 3akoH TtepmomuHamuku. HeoOpaTHMOCTh MPOILECCOB B TMPUPOJC.
DKOJIOrHYecKue MPOOIEMbI TEIUIOIHEPT €TUKU

IIpakTH4Yeckoe 3aHATHE.
3MepeHne yAeIbHON TEIIOEMKOCTH

Tema 3.3.
ArperaTHble COCTOSTHUS
BemecTBa u gazoBble
nepexo/bl

Conep:xkanue y4eOHOro MaTepuaia

[MapooOpa3oBanue W KOHIeHcamwus. lVcnapeHue W KHUICHUE. Y JIeNbHAs TEIIoTa MapooOpa3oBaHMsL.
3aBHCHMOCTD TEMIICpATypbl KHUIICHHA OT JdaBJICHUA. AOconroTHasT W OTHOCHUTEIbHAS BIIAXKHOCTH
Bo3ayxa. Hacermenusiii map. TBepmoe Ttemo. Kpucramnmmueckue u amopdHbie Tena. AHH30TPOIUS
CBOMCTB KpucTaiioB. JKuakue kpucramibel. CoBpeMeHHbIe MaTepuansl. [naBienre u KpucTaIu3aimsl.
Y nenbHas Teruiora miasneHus. CyonuMmanus. YpaBHEHHE TEIIIOBOTO OajlaHca

IIpakTH4YecKoe 3aHsATHE.

TexHuueckne ycTpoicTBa M MPAaKTUUECKOe MPUMEHEHHE: TepMoMeTp, bapoMetp. OmpeaeneHne Macchl
BO3/lyxa B KOMHATE Ha OCHOBE M3MEPEHHUI 00beMa KOMHATBI, JABIICHUSI K TEMIIEPaTyPhbl BO3yXa B HEH.
TexHu4YecKne yCcTpOiCTBa U MPAaKTHYECKOE MPUMEHEHHE: IBUTATENh BHYTPEHHEr0 CropaHusi, OBITOBOM
XOJIOOAWJIBHUK, KOHIWIWOHEP, TUTPOMETP U IMCHUXPOMETP, KAJOPHUMETP, TEXHOJIOTHU IIOTYUCHUA
COBPEMCHHBIX MaT€pHaJIOB, B TOM YUCJIC HAHOMATEPUAJIOB, U HAHOTCXHOJIOTUH
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Bcero 1 cemectp

64

2 ceMecTp

Pa3nen 4. DjekTpoaMHAMHKA

Tema 4.1.
DJIeKTPOCTATHKA

Conep:kanue ydeOHOro MaTepuaia

JnekTpu3anus Tel. ONEKTPUUYECKHi 3apsim. JlBa BHJA JJIEKTPUYECKUX 3apsioB. [IpoBOJIHHKH,
MBJICKTPUKH W TIONYIPOBOJHUKU. 3aKOH COXpaHEHUs DSJEKTPHUYECKOro 3apsja. BzaumoseiicTBue
sapsyioB. 3akoH Kymona. Onektpudveckoe mose. HampspkeHHOCTh diieKTpudeckoro modist. [TpuHiwm
CYIEPIIO3UIINU DNIEKTPUYeCKUX Toned. JIMHUM HanpshKEeHHOCTH 3IIEKTpUdYeckoro moisi. Pabora cun
biekTpoctaTrdeckoro mons. [lorennman. Pa3nocte moreHnuanoB. [IpOBOMHUKH W JUAJCKTPHKH B
PIIEKTpOCTATHYECKOM ToMe. JIudnmeKTpuueckass MPOHHUIIAEMOCTb. OIEKTpoeMKocTh. KoHIeHcaTop.
IEKTPOEMKOCTb TUIOCKOTO KOHJICHCATOpa. DHEPTHsl 3apsKEHHOT0 KOHJICHCATOpa
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Tema 4.2.
IHocTossHHBIH
JIEKTPHYECKUH TOK.
Toxku B pa3jiMYHbIX
cpeaax

Copep:xanune yueGHOro Mmatepuaia

DJIEKTPUUECKUI TOK. YCIOBUS CYLIECTBOBAHMS SJEKTPUUECKOro Toka. Mcrounuku toka. Cuiia TOKA.
IToctosuublii ToK. Hampsbxenuwe. 3akoH Oma A ydacTka LEOU. ODJIEKTPUUYECKOE CONPOTUBIICHUE.
YaenbHOE compoTuBieHHE BemiecTBa. llocienoBarenbHoe, HapajieNbHOE, CMEIIAHHOE COETMHEHUE
MMPOBOIHUKOB. PaboTa snekrpudeckoro Toka. 3axoH Jlkoyis-Jlenmna. MomHOCT 37IEKTPHYECKOTO TOKA.
ONEKTPONBHKYIasl CHJIa M BHYTPEHHEE CONPOTUBICHHE MCTOYHMKA TOKa. 3akoH OMa Ul TONMHON
(3aMKHYTOM) 3nekTpuueckoit nenu. Koporkoe 3aMbikaHue.

OIEKTpPOHHAs MPOBOAMMOCTh TBEPABIX METAIIOB. 3aBUCHMOCTh CONPOTHBIIEHHS METANIOB OT
remnepaTypsl. CBEpXIPOBOAUMOCTb. DJIEKTPUUECKUN TOK B BakyyMme. CBONCTBA JIEKTPOHHBIX ITyYKOB.
IonynpoBognuku. CoOcTBeHHass M NpPUMECHas NPOBOAMMOCTH NOTYHNpoBOAHMKOB. CBoiicTBa P-N-

rnepexona. HOJ’IyrIpOBO,Z[HI/IKOBBIe HpI/I60pLI. BHCKTpI/I‘IeCKI/If/'I TOK B PpacCTBOpax U pacliijlaBax
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PIEKTPOIUTOB. JIEKTPOIUTHYUECKAs] AUCCOIUALUS. OJIEKTPONIU3. OJNEKTPUUECKUM TOK B Taszax.
CaMOoCTOSITENbHBIN U HECAMOCTOATENbHBIN pa3psa. Monuusd. [1nazma

IIpakTH4YecKoe 3aHATHE.
M3yyeHue CMEIIAHHOIO COEAUHEHMS PE3UCTOPOB. M3MepeHue 3JIEKTPOABUKYLIEH CUIIBI MCTOYHUKA
[TOKa 1 €ro BHYTPCHHET'O COIPOTHUBJICHU

Tema 4.3.
MarnuTHOe moJie.
JJ1eKTPOMATHUTHAS
HHAYKIHS

Conep:xkanue y4eOHOro MaTepuaia

ITocTrossHHBIE MarHuThl. B3anMoaelcTBHE IIOCTOSHHBIX MAarHutoB. MarautHoe mnone. Bekrop
MarHuTHOM MHAYKIUHU. [lpuHiun cyneprosuinuu. JIMHMM MarHUTHOW WHAYKIUH. KapThHa muHMN
MarHUTHOM MHAYKIIUH I0JI1 TIOCTOSHHBIX MarHUTOB. MarHuTHOE ToJie MPOBOJHNUKA ¢ TOKOM. KapTuna
NMTMHUI 1Ol UIMHHOTO TPSIMOTO IMPOBOAHMKA W 3aMKHYTOT'O KOJIBIIEBOTO NMPOBOJHHUKA, KATYIIKH C
TokoM. OmbiT Opcrena. BzanmoneiictBue MpoBOAHMKOB ¢ TokoM. Cuia Awmriepa, e€e MOIylb H
Hampasinenne. Cuna JlopeHna, ee MoOAyiab M HampasiieHHe. [[BukeHre 3apsHKeHHOW YacTHIBI B
OTHOPOJHOM MarHuTHoM mone. PaGora cumbl JlopeHua. fIBineHHe 37I€KTPOMArHUTHOW WHAYKIUH.
IMTotox BekTopa MarHuTHOW WHAYKIHH. JJC wHAyKIMA. 3aKOoH SJIEKTPOMArHUTHOW WHIYKIIHH
@Dapanes. BuxpeBoe siekTpuyeckoe moje. DIEKTPOABMKYIIAs CHUla WHIYKIHH B TPOBOJHUKE,
IMBIOKYIIEMCSl TIOCTYNATENFHO B OJHOPOAHOM MarHuTHoM momne. llpaBmno Jlenma. MHIyKTHBHOCTD.
ABnenne camomuaykunu. DJIC caMOMHAYKIMH. OHEPrUs MAarHUTHOTO TOJNS KaTyIIKA C TOKOM.
DIIEKTPOMATHUTHOE TTOJIE

IIpakTH4YecKoe 3aHATHE.

TexHudyeckne ycTpoWCTBA M MPAKTHYECKOE MPHUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETpP, KOHAEHCATOp,
KOIMMPOBANBHBIN arnmapart, CTPYHHBIN NPUHTEp, aMIlepMeTp, BOJIBTMETP, PEOCTaT, MCTOYHUKU TOKa,
PIIeKTpOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETHTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBICHUS,
BaKyyMHBIH IO/, TEPMHUCTOPhI W (OTOPE3UCTOPHI, TONYIPOBOTHUKOBBIA JHOJ, TalbBAHHKA,
[TOCTOSTHHBIE MAarHUTHI, JJIEKTPOMATHUTHI, JJIEKTPOIBHUTATENb, YCKOPHUTENN 3IIEMEHTAPHBIX YaCTHII,
MHIYKIMOHHAS T1eYb.
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Pa3pen 5. KoJjie0anus 1 BOJHBI.

Tema 5.1.
Mexanndyeckue u
3JIEKTPOMATrHUTHBIE
KoJIe0OaHus

Coaep:xanue yueOHOT0 MaTepuaia
KomnebatensHas cucrema. CBoOomHble KomeOaHus. ['apmoHnueckue konmebanwms. llepmon, wacrora,

amumtyga u ¢aza konebaHuil. [lpyxuHHBI MasgTHUK. MaTeMaTHYeCKHMil MasTHUK. YpaBHEHHUE
rapMOHHYECKHUX KojeOaHui. KunemaTnueckoe v JMHAMUYECKOE OMUCAHNE KOIEe0aTENbHOIO IBIKEHHUS.
[IpeBpareHre HEPTUH TPH TaPMOHUYECKUX KoieOaHusx. CBS3p aMIUIATYBI KOJeOaHWUN MCXOTHON
BETMYMHBI C aMILTUTYION KoneOaHul ee cKopocTu U yckopeHus. KonebarenpHbiit KoHTYp. CBOOOIHBIE
PIIEKTPOMAarHUTHBIE KonebaHus
B HMIEaJbHOM KoJeOaTeIbHOM KOHTYpe. AHAJOTus MEXKIY MEXaHWMYECKHMH U 3JIEKTPOMAarHUTHBIMY
konebanusmMu. @opmysna ToMcoHa. 3aKOH COXpaHEHHsI SHEPTUH B H€aIbHOM KOJIeOaTEIbHOM KOHTYPE.
BeiHyXIeHHBIE MexaHudeckue KoneOaHusi. Pezonanc. PesonancHas kpuBas.  BbIHyXIeHHBIE

bieKTpoMarHuTHBIE KoieOaHus. llepemeHHbIl Tok. CHHYCOMIANbHBIN MEPEMEHHBIH TOK. MOIIHOCTH
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epEeMEHHOI0 TOKAa. AMIUIMTYJHOE U JCHCTByIOIEe 3HAYCHHWE CHJIBI TOKA U  HaMPSKCHUS.
Tpaunchopmatop. [Ipous3BoacTBO, Hepenaya U NOTPEOJICHUE IISKTPUISCKON SHEPTHH. DKOJOTHYCCKUE
[PUCKH TIpH MPOU3BOJACTBE JIIEKTpUUECKON sHepruu. KymbTypa HCIONB30BaHUS DJIEKTPOIHEPTUH B
TOBCEIHEBHON XKU3HU

IIpakTH4YecKoe 3aHsATHE.

MccnenoBanue 3aBUCUMOCTH NEPUOJA MaJIbIX KoJIeOaHUI Irpy3a Ha HUTH OT JUIMHBI HUTU U MacCChI
rpysa. McciienoBaHue IepeMEHHOI0 TOKa B LEINHU U3 IOCIENOBATENBHO COCIUHEHHBIX KOHIEHCATOPA,
KaTYLIKU U PE3UCTOpa

Tema 5.2 Conep:xkanue y4eOHOro MaTepuaia OK-07
Mexannyeckue u Mexanudeckre BOJHBI, yCIOBHUS pacrpoctpaneHus. Ilepmon. CKopocTh pacmpoCTpaHEHUS U JITHHA
3JIeKTPOMArHuTHBIE  [BoNHEL [lonepeunsie u mpogonbHbIE BONHBL MHTEphepeHrs u audpakins MEXaHUIECKUX BOJIH. 3BYK.
BOJIHBI CxopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa. DIeKTPOMArHUTHEIE BOJIHEI. Y CIIOBUS
M3Ty4EHHUs SJIEKTPOMArHUTHBIX BOJIH. B3auMHas opuenTtauus BekTopoB E, B 1 v B aj1eKTpoMarHuTHOM
BOJIHE B BaKyyMC€. CBoiicTBa OJICKTPOMAriuTHBIX BOJIH: OTPaXC€HHUE, MNPCIIOMIICHUE, IIOJIsIpU3alus,
mudpakmmst, nHTEpheperiusa. CKOpOCTh dIEKTPOMArHUTHRIX BOiH. Illkaia 37eKTpOMarHUTHRIX BOJIH.
HpI/IMeHeHI/Ie OJICKTPOMAariMTHBIX BOJIH B TEXHUKE N 6I)ITy. HpI/IHI_II/IHI)I paanuoCBA3U U TCICBUACHUA.

Pagronokamus. DIeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIeH Cpeapl

Tema 5.3 Conep:kanue ydeOHOro MaTepuaia OK-07

OnTuka [IpsimonuHEHOE pacpocTpaHEeHNe CBeTa B OJHOPOAHOM cpene. JIyd cBera. OTpaskeHue cBera. 3aKOHBI

oTpaxkeHHUsT cBera. llocTpoeHne m300pakeHUH B IIOCKOM 3epkane. lIpemomiieHne cBera. 3aKOHBI
MpeoMIIeHHs] cBeTa. AOCONIOTHBIN TMOKa3aTenb mpenomiieHus. [lomHoe BHYTpeHHee OTpaskeHHeE.
[IpenenbHBIN yToOM MOTHOTO BHYTPEHHEro oTpakeHms. Jlucmepcust cBera. CIOXHBIM cocTaB Oernoro
ceera. [[per. CoOuparomme u paccenBaromue JUH3BL. ToHKas nmH3a. DOKyCHOE paccTosHUE H
OITHYECKAas CHJIa TOHKOW JTUH3BL [locTpoeHne n300paskeHU B COOMPAIOIINX M PACCENBAIOIINX JITH3AX.
@DopMyia TOHKOW JUH3BI. YBEIUYECHHE, JaBaeMoe JTUH30M. [Ipenensl npuMEHUMOCTH T€OMETPUYECKON
ortukd. MHTepdepennus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS HAOMIOJEHHUS MaKCHUMyMOB H
MUHAMYMOB B WHTEp(EPEHIMOHHONH KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX WCTOYHHKOB.
Judpaxmus cera. [IudpaknuoHHas pernerka. YcClIoBHE HAONIONEHUS TIIABHBIX MaKCUMYMOB IIpH
[aJeHn MOHOXPOMATHIECKOT0 CBeTa Ha MU(pakIipoHHyto pemerky. [lomspusanms cBera

IpakTH4YecKoe 3aHATHE

[MpakTudeckass pabora: TexHmueckue yCTPOHCTBA W TPAKTHYECKOE IMPHMEHEHue: ceicmorpad
PIIEKTPUYECKUH 3BOHOK, TEHEpPaTop MEPEMEHHOr'0 TOKa, JHMHUH 3JEKTpOIepenad, My3bIKalbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JAWAarHOCTHKAa B TEXHUKE M MEAWIHMHE, pajap, paadONpPHEMHUK,
TeneBu3op, aHTeHHa, TenedoH, CBUY-neusb, oukw, myna, QoToammapar, HPOEKIHMOHHBIN ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS! ONTHKA, TU(PPAKLIHOHHAS PEIIETKA, MOISPOU, TEIECKOI.
IMpaktuueckass pabora: Buambl wusnmydenuid. Bugsl cmnektpoB. Cnektpbl ucnyckaHusi. CIeKTpsl
moryiouieHusi. CriekTpanbHbld aHanu3. CrieKTpaibHbIe KIacChl 3Be3A. YIbTpaduoaeToBoe U3IydeHHE.

HudpakpacHoe uznydenue. PentrenoBckue myun. MIx npupona u coiictsa. lllkana 31neKTpoMarHuTHBIX




M3JIy4CHHUN

Pa3pes 6. OcHOBBI cIeMAIBLHOI TEOPHH OTHOCHTEILHOCTH

Tema 6.1.
OcHOBBI TeOpHUHU
OTHOCUTEJHLHOCTH

Conep:xkanue y4eOHOro MaTepuana

I'paHMuBl  OPUMEHMMOCTH  KJIACCMYECKOW  MexaHUKM. [locTynaTel  cliEMallbHOM — TEOpUH
OTHOCHUTEIBHOCTH: NHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETa B BaKyyMe, IMPHHIIUII OTHOCHUTEIHLHOCTH
OliHmTeliHa. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJIeHHEe BPEMEHU U COKpAIlEHHE JJINHBI.
OHEpPTUsT ¥ UMITYJIbC CBOOOAHON YacTuibl. CBS3b MacChl C dHEPrUEd M HUMITYJIILCOM CBOOOTHOM
HacTUIlbl. DHEPTrHs MOKOSI CBOOOJHON YaCTHIIBI

OK-07

Paznen 7. KBanToBas ¢puszuka

Tema 7.1.
JIeMEHThI
KBAHTOBOI ONTHKU

Conep:xkanue y4eOHOro MaTepuaia

@Dortonbl. @opmyna [Tnanka cBsi3u sHepruu (HOTOHA C €0 YACTOTOH. DHEPrusi U MMITYJIbC (OTOHA.
OtkpeiTne u wuccinenoBanue (oroaddekra. Ombitet A.I'. CromeroBa. 3akoHbl (poToddekTa.
YpapHenue OiinmTeiina aus Gorodddekra. "KpacHas rpanuna" ¢orodddekra. damnenue cBera.
Omnpitel [1.H. JlebeneBa. Xumuueckoe JeHCTBHE CBETA

OK-07

Tema 7.2.
CTtpoeHue aToma

Conep:xkanue yueOHOro MaTepuaa.

Mogens aroma Tomcona. OmbiTel Pesepdopma mo ucciemaoBaHWIO CTpoeHHs artoma. [lnaHerapHas
Monens atoMa. [loctynatel bopa. M3nyuenne u nornomienrne GOTOHOB MPH Mepexojie aToMa ¢ OJHOTO
[YPOBHS DHEPrHH Ha Apyro. Bumsl criektpoB. CIieKTp ypOBHEH dHEPTUH aToMa BOAOpoaa. BolHOBEIS
cBoiicTBa wactuil. BomHbl ne bpoimnsa. KopyckynsspHO-BOIHOBOH myann3M. Jndpakius 371eKTpOHOB B
kpucTayiax. CHOHTaHHOE W BRIHYXACHHOE U3y4YeHHEe. Y CTPOWCTBO U MPUHIIUT pabOTHI J1a3epa

IIpakTH4YecKoe 3aHATHE.
HaOronenme muHeHYaTOro CrekTpa

OK-07

Tema 7.3.
ATOMHOe f1po

Conep:xanue yuedOHOro MaTepuasa.

Meronpl HaOMIOACHUS U PETHCTPALUU AIIEMEHTAPHBIX yacTull. OTKpPBITHE PaArOaKTUBHOCTH. ONBITHY
Peszepdopaa 1o ompeneneHNIo cocTaBa paaroakTUBHOrO u3nydeHns. CBoicTBa anbda-, 6era-, ramMma-
M3IydeHus. BrnusHue paguoakTMBHOCTHM Ha JKUBbIE OpraHu3Mbl. OTKpBITHE NPOTOHA U HEUTpOHA.
Hyxmonnas moznens sigpa ['eiizenOepra-Banenko. 3apsn sapa. MaccoBoe umcio siapa. M3otomsl.
IAnbda-pacnian.  DJEKTPOHHBIA W TO3UTPOHHBIA  Oera-pacman. ['amma-m3mydeHwme.  3akoH,
[PaANOAaKTUBHOIO pacrafa. JHeprusi CBS3M HYKIOHOB B siape. Smepuble cuibl. Jledekt macchl sapa.
Anepusie peakiun. Jlenenne u cunTes anep. AnepHsiii peaktop. TepmosinepHblii cuaTe3. [Ipobnemsr 1
[EPCHEKTUBBI SAECPHON SHEPreTUKU. DKOJIOTMYECKUE ACHEKThl SIEPHOM SHEPIreTUKHU. DJIEMEHTAPHBIC
bgactuibl. OTKpbITHE TO3UTPOHA. PyHIAMEHTAIbHBIE B3aUMOICHCTBUS

IpakTH4yeckoe 3aHATHE.
MccnenoBanne TpekoB YacTHIl (IT0 TOTOBBIM (oTorpadusim)

OK-07

Pazgen 8. DneMeHTBI ACTPOHOMHHU U ACTPOPU3UKH

Tema 8.1
JJIeMeHTbI ACTPOHOMMH

Copep:xanne yae0HOro MmaTeprasa

Bug 3Be3aHOrO HeOa. CO3BG3,Z[I/I$[, SAPKUC 3BC3Abl, IIJIAHCTBI, UX BHUIUMOC JBUKCHUC. ConHeunas

OK-07




U acTpo(pu3uKu

cuctema. [lnanersr 3emuoit rpymnmnsl. [Inanersi-rurantel. Maneie Tena ComueuHod cucrembl. ComHILE,
(botocdepa u atmocdepa. ConHedHass akTUBHOCTh. VcTounuk sHeprum ConHIA W 3BE3/. 3BE3IBI, MX
OCHOBHBIC XapaKTEPUCTUKHU: Macca, CBETUMOCTb, PaJUyC, TEMIIEpaTypa, HUX B3aUMOCBS3b. 3BE31bl
[JIaBHOW TOCJIEIOBATEIbHOCTH. 3aBUCHMOCTh ''Macca - CBETUMOCTB" Uil 3BE3] IJIaBHOH
rociieIoBaTeNbHOCTH. BHyTpeHHee cTpoenue 38e31. CoBpeMeHHBIE TPEICTABICHUS O MPOUCXOXKICHUH
1 sBomroruu CONHITA U 3BE37. DTambl KU3HM 3Be3l. Muteunsnii [lyTes - Hama ['anaktuka. CoupanbHas
cTpykTypa ['amakTuku, pacmupeieleHue 3Be3l, raza u meuin. llomoxxenue u nBmkeHue ConHIA B
lanaktuke. Ihnockas u chepuyeckas noacucreMsl ['amakTuku. THIBI rajdakTUK. PamuoranakTuku u
KkBazapbl. UepHble JBIPHI B spax TalakTWK. Bcenennas. Pacmmpenue Bcenennoii. 3axkon XaO0Oma.
Pasberanne ranaktuk. Teopus Boibmoro B3peiBa. Monenb «ropsiueli Bceenennoli». MacmrabHasy
cTpykTypa Beenennoii. Meraranakruka. HepeneHHbie ipo0JieMbl aCTPOHOMHH

IIpakTHYecKoe 3aHsATHE.

Ha6JHOILeHI/I$I HEBOOPYKCHHBIM TIJIa30M C HUCIIOJIB30BAHUEM KOMIIBIOTEPHBIX HpI/IJ'IO)KeHI/Iﬁ JJIA
OIIpeNieNeHs ON0KeHNI HeOECHBIX 0O0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ausi CeBepHOro
mojrymapus U IpKre 3BE3/1bI

Pa3nen 9. IlpodeccnoHabHO-OPHEHTHPOBAHHOE COIEPKAHUE

Tema 9. 1.
®dusuka B 00J1aCTH
HH(OPMAITHOHHBIX

TEeXHOJIOTHI 1
Oyxrajrepuu

Conep:kanue y4eOHOro MaTepuaia

AHaIM3 B3aUMOCBS3M MEK/IY OJHEPromorpeOJeHHeM U IKOHOMHKOH. Dusnveckue wmojenu/,
MpUMEHSIoIiecss B (HHAHCOBBIX pacyeTax. [IpuMeHEHWE TMPHUHIUIIOB TEPMOJIMHAMUKA JUIS
ONITHUMH3AIIMU PECYPCOB B OM3HECE.

IIpakTH4YecKoe 3aHATHE.
M3y4ueHne BIUSHUS YHEPTETHUECCKUX PEIICHUN Ha (PHMHAHCOBBIC pe3ybTaThl KoMmaHui. [IpuMeHeHme

(bM3MUecKIX TEXHOIOTHH ISl TOBBIIEHS dHeprodh(GpeKTHBHOCTH 1 (PMHAHCOBOW YCTOMYHNBOCTH.

OK-07

Bcero 2 cemectp

44

Bcero uacos

108




3.YCJOBHUS PEAJIM3AIIMA PABOYEN TPOT PAMMBI JTUCIIUILIVHBI

Peanuzanus mporpaMMel JUCHMIUIMHBI TpeOyeT HAMUYHs y4eOHOTO KabuHeTa (BU3UKH.

O6opynoBanue yueOHOTO KaOWHETA: HATJISHBIC MOCOOMS (KOMIUIEKTHI yIEOHBIX TaOJIHII,
IUTAKaTOB); HMH(OPMAITMOHHO-KOMMYHHKAIIMOHHBIE CpPEACTBA, J1a0OpPATOPHBIM KOMIUIEKT 10
MeXaHHUKE, ONTHKE, MOJICKYIIPHOH (pU3HKE U TEPMOIMHAMUKH.

Texnuueckue cpencTBa 00y4eHUs: MYJIbTUMEIUIHBIA KOMIUIEKC.

3.1. YueOHO-MeTOHYECKOE O0ecIeuyeHune

Cenenuss 00 DIIEKTPOHHBIX  TIOJHOTEKCTOBBIX — pecypcax, JOCTYN K KOTOPBIM
obecnieunBaeTcs Ha OCHOBAaHUU MPSAMBIX JOTOBOPOB

[lepeyerr  JOKYMEHTOB, TOATBEPKIAIOMIUX  HAJIMYHE/TIPABO  HMCIOJIL30BaHUS  HU(PPOBBIX
(anmexkTpoHHbIX) 6ubIMOTEK, DBC

Kontpakt Ne 146/1Y ot 29.01.2024 (OBC

1 29.01.2024 — 28.01.2025

«ZNANIUM.COM»)
) HI/IHCEIBI/IOHHLII‘/‘I koHTpakT Ne 190/JTY ot 02.07.2024 (3BC 05.08.2024 — 04.08.2025
Opaiit — CIIO)
3 | Kontpakt Ne 310//TY ot 11.11.2024 (OBC «Jlaub») 11.11.2024 —10.11.2025
Kontpakr Ne 114/1Y ot 28.05.2024 (DITY. 10-11 k. Uzn-
4 | Bo «Ilpocsemienuey». Dnekrponnsiii pecypc CI1O 31.10.2024 — 30.10.2025
«PROFobpa3zoBanue»)
2025-
2026 5 | Kontpaxr Ne 327/]TV ot 25.11.2024 (3BC «IPRbooks») 25.11.2024 — 24.11.2025

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

6 (Bnexrponnsrit pecype CIIO «PROFob6pa3oBanuey) 01.12.2024 - 30.11.2025

7 Horosop Nel01/H2B/2097 ot 28.03.2017 (HaunonansHas 28.03.2017 — 28.03.2022
aekTpoHHas onommoreka (HOB)) (mpomonTramus g0 28.03.2027)

8 Kontpakt Ne 417//1T ot 28.12.2024 na npuobOpereHne 01.01.2025 — 31.12.2025

MEPUOJUYECKUX U3TAHUN

9 AKXT BBO/Ia B OKCIUTyaTaIHIO DIIEKTPOHHON OHOIHOTEKN

BIAY Ne 33 or 19.01.2016 becepouro

ObecriedeHHOCTh Y4eOHOM TUTEPaTypOl IpU peann3anuu padoueil mporpaMmmbl

3.1.1. OCHOBHBIE HCTOYHUKU:

O®uzuka: 0a30BBI ypPOBEHb [AMEKTPOHHBIA pecypc]: y4eOHUK Uit 0Opa3oBaTENIbHBIX
OpraHM3aIiii, peaTu3ylIuX 00pa3oBaTelIbHbIE MPOTPAMMBl CpPEAHETO MPO(HEeCCHOHATHLHOTO
obpazosanus / H.C. [lypeimeBa, H.E. Baxxeesckas, I.A. Ucaes, B. M. Uapyrus. - ®usnka: 6a30BbIit
ypoBeHb. - OmnektpoH. naH. (1 daitn). - MockBa: IlpocBemenne, 2024. - 516 c. — Tekcr
anekTpoHHBIN. - ISBN 978-5-09-113684-5. - [lepeiitu kK NpocMOTpy U3IaHUS.

3.1.2. JlonmoaHUTEIbHBIC HICTOYHUKH:

1. Topmau, B. B. ®wusuka: yyebHOe moOcoOHMe i CpeaHero mnpodeccuoHaTIbLHOTO
obpazoBanus / B. B. I'opnau. — 2-e u3n., ucnp. u non. — Mocksa: M3narenscto HOpaiir, 2023.
— 215 ¢. — - [DU] — Pexxum noctyna: https://urait.ru/bcode/494218>.

2. BacumpeB, A. A. ®usuka: ydyeOHOe mocobue s CpeaHero mnpodeccHoHATBLHOTO
oOpazoBanusi / A. A. Bacunbes, B. E. @enopos, JI. JI. XpamoB. — 2-e u3f., uchp. U J00. —
MockBa: WzpmatensctBo FOpaiit, 2024. — 211 c¢. - [DOU] - Pexum pocryma:

16



https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-190-%D0%94%D0%A3-%D0%BE%D1%82-02.07.2024-%D0%AE%D1%80%D0%B0%D0%B9%D1%82-%D0%A1%D0%9F%D0%9E.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-190-%D0%94%D0%A3-%D0%BE%D1%82-02.07.2024-%D0%AE%D1%80%D0%B0%D0%B9%D1%82-%D0%A1%D0%9F%D0%9E.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%96-310-%D0%94%D0%A3-%D0%BE%D1%82-11.11.2024.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/2024/08/%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/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/2025/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-417-%D0%94%D0%A2-%D0%BE%D1%82-28.12.2024.pdf
https://library.vsau.ru/wp-content/uploads/2025/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-417-%D0%94%D0%A2-%D0%BE%D1%82-28.12.2024.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://profspo.ru/books/139411
https://urait.ru/bcode/494218

https://urait.ru/bcode/410102>.

3. PommonoB, B. H. ®wusuka misg KoJUiemKe: ydeOHOe TOCOOME ISl CPEIHEro
npodeccuonansHoro oopasosanusi / B. H. Pomnonos. — Mocksa: M3narensctBo FOpaiit, 2024, —
202 c. - [DU] — Pesxxum pocryma: https://urait.ru/bcode/494934>.

4. Tpynos, I'. M. Obmas ¢usuka. [JomonHUTENbHBIE MaTepUabl I CAMOCTOSTEIBHON
paboTsr: yuebHoe nocooue s crio / Tpynos I'. M. — Cankr-IlerepOypr : Jlans, 2022 .— 72 c.
— - [DU] — Pexxum mocryma: https://e.lanbook.com/book/146680>.

5. 'opnau, B.B. ®usuka. 3amaun, Tectel. MeTOIBI penieHus: yaeOHOe mocodue s crio /
B. B. Topmau— MockBa : IOpaiit, 2023 .— 301 c. - [OU] — Pexum npocryna:
https://urait.ru/bcode/494416>.

3.1.3. Meroanueckue u3iaHus

1. ®usuka [DAeKTPOHHBIH pecypc]: I OOydYaromMXCs IO CHEIUATBLHOCTSM CPEIHETO
npodeccuoHanbHoro obpazoBanus 19.02.12 «TexHonorus MNPOAYKTOB TMHTAHUS >KHUBOTHOTO
npoucxoxacHus», 36.02.01 «Berepunapus», 36.02.05 «Kunomorus», 38.02.01 «DkxoHOMHKA H

oyxrantepckuii yder (mo orpaciusm)» [/ [coct. C.C. Bypuesa]. - Boponex: BopoHexckuit
rOCy/IapCTBEHHBIN arpapHblii yHUBepcuTeT, 2025. - Pexxum gocTyma: I aBTOPHU30BAaHHBIX
mosb3oBatenceit. - TekcroBeii  ¢daitm. - Adobe  Acrobat  Reader  4.0. -

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

3.1.4. [lepuoauyeckue U3IaHUS

1. BecrHuk  BOpOHEXKCKOro  TOCYJApCTBEHHOIO  arpapHOTO  YHHUBEPCHUTETA:
TEOPETHUYCCKUI M HaydHO-TIpaKTHYecKuil >xypHan / BopoHex. roc. arpap. yH-T - BopoHex:
BT'AY, 1998-

2. Bectnuk MockoBckoro YauBepcuteta. Cepusi 3. dusuka. Acrponomus/ MI'Y um.
M.B.JIomonocoBa — Mocksa, 1946-

3. Hayuno-monynsipHbIil GHU3HMKO-MaTeMaTHuecKuid )KypHai «KBaHTy.

3.1.5. CaiiTel 1 UHGOPMALTMOHHBIEC TOPTAITBI

1. http://school-collection.edu.ru - Eamuas koutekuus HU(GPOBBIX 00pa3oBaTEIbHBIX
pecypcos.

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

3.2. MaTepua/IbHO-TEXHHYECKOE U NPOrpaMMHOe o0ecriedeHmne

CBe,Z[eHI/IH O IMporpaMMHOM oOecrnieyeHU 06mero Ha3Ha4YCHUA

Ne HasBanue Pa3menicHne
1 | Onepanunonnsie cucrembl MS Windows / Linux HK B noxansHoi cern
BT'AY
o | Hakersr obucusix npunoxenuii Office MS Windows / [1K B jioKaJbHOU CETH
OpenOffice BIr'Ay
3 | Hporpammer st mpocmorpa ¢aitnos Adobe Reader / DjVu [1K B jioKaJbHOU CETH
Reader BIrAY
4 | Bpaysepst Sluexc bpaysep / Mozilla Firefox / Internet I1K B jiOKaJbHOU CETH
Explorer BIr'Ay
I1K B nokanbpHOH ceTn
5 | An DrWeb ES
THBUPYCHAs MPOrpaMma BLAY
- I1K B nokanbpHOH ceTn
6 | II - 7-Z
porpamma-apxuBartop 7-Zip BLAY
7 | Mynbsrumenua npourpeiBatens MediaPlayer Classic K s HO};?X’;OH et
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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/

8 | Inardhopma onmaiin-odyuenus eLearning server IK B toxannHoi cern
BIr'Avy
[IK B nokanpHON ceTH
9 | Cucrema xomnbroTepHoro tectupoBanust AST Test
BIr'Avy
[omerienust 1ist BeneHust 00pa3oBaTENbHOrO Mpoliecca U 000py10BaHHE
Ne n/m HanMeHoBaHue 00beKTa, Anpec (MeCTOIoIOKEeHNE) 00BEKTa,
MOJTBEPKIAIOIIETO HANMYHNE MaTepHAIIbHO- MOATBEPKAAIOIIETO HATMYNE MaTepHalIbHO-
TEXHIUUYECKOTr0 00eCIeueHH s, C IePEUHEM TEXHUYECKOro obecneueHns (C yKkazaHHueM
OCHOBHOT'O 000PYTOBaHUS HOMEpa TaKoro 00bEeKTa B COOTBETCTBUU C
JIOKYMEHTAaMH T10 TEXHUYECKOW WHBEHTApU3aIINH )
YyeOHast ayauTopus JUIS  NPOBEICHUS
3aHATHH  BCeX BUJIOB, B TOM 4YHCIEC
IPYHIIOBbIX M MHAMBHIYAJIBHBIX 394087, BopoHexckas obnacts, r. BopoHex, yi1.
1 KOHCYJIbTallNH, ) TEKYILETO K.OHTpOJIH u Tumupsisera, 21, owm, |1
TMPOMEKYTOUHON ~ ATTECTALMM: ~ KOMILIEKT Ayr 115
yueOHOW  MelOenu, JEeMOHCTPaIMOHHOE Y
o0opynoBaHue, yaeOHO-HATJISTHBIE
mocoous
[lomemenrie 1t CaMOCTOSATEILHOU
paboThl: KOMIUIEKT Y4eOHOH Meben,
JEMOHCTPAIlMOHHOE ~ 000pyJ0BaHUE U
y4eOHO-HArJIS THBIE nocobwus,
KOMITBIOTEpHAs] TEXHUKA C BO3MOXKHOCTBIO
MOAKIMIOUCHHA K ceT  «HHTepHeD  H 394087, Boponexckas o0macts, r. BopoHex, yiI.
2 obecrieueHreM JIOCTYINa B OJIEKTPOHHYIO Tummpssesa, 21, o, ||
HHPOPMAITHOHHO-00Pa30BaATEIHHYIO Ay 103
cpely,  HUCIONB3yeMOoe  MPOrpamMMHOE
obecrieuenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Sanexc bpaysep/ Mozilla Firefox
! Internet  Explorer, ALT Linux,
LibreOffice
4. ®OHJ OLHIEHOYHBIX CPEACTB, KOHTPOJIb U OLIEHKA PE3YJIbTATOB
OCBOEHMUA JNCHUIIJINHBI
4.1. OueHka pe3y/jbTaTOB 0CBOECHHS TUCIHUILIUHBI
Kox n HaumenoBanue ¢popMupyeMbIX @DopMbI U METOIbI KOHTPOJISI U OLlEHKH
KOMIIeTeH M i
OK-07. CopnelicTBoBaTh COXpaHEHUIO | Dopmbl KOHMPONA OOYUEHUA:
OKpy’Karoren Cpensl, pecypcocOepexeHno, | - MpaKTHYeCKWe 3aJaHusi 1o pabore ¢
NPUMEHSTh 3HaHUs 00 W3MEHEHHWW KJIHMMata, | HHpOpMAaIHel, TOKYMEHTaMHU, JIATEPATypOH;
M PUHIIAT I OepeKITUBOTO MPOU3BOJICTBA, | - YCTHBIN OMpPOC;
3¢ (dHEeKTHBHO  JeWCTBOBATh B 4YPE3BBIYAHHBIX | - TECTUPOBAHHE
CUTYaIUAX Dopmut oueHKu Pe3ybmamueHoCmu
o0yuenusa: TpaJULMOHHAs CHUCTEMa OTMETOK B
Oajulax 3a KaXIyl0 BBIIOJIHEHHYIO paloTy, Ha
OCHOBE KOTOPBIX  BBICTABISIETCSI  MTOTOBas
OTMETKA.
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4.2. Kpurepuu olleHKH pe3yJbTaTOB 00y4eHust

4.2.1. Kputepuu oueHku 1u¢depeHnpoBaHHOr0 3a4eTa

OreHka, ypoBeHb

Onucanue KpUTEpPHEB

«3auTeHo (OTJINYHO)»,
BBICOKUI YPOBEHb

OOydaromuiics TIyOOKO M MPOYHO YCBOWJI BECh IPOrPaMMHBII
Martepuall, UCYEpPIBIBAIOIIE, ITOCIEIOBATEIbHO, TPAMOTHO M JIOTMYECKU
CTPOIHO €ro M3jaraer, He 3aTPYIHSIETCS C OTBETOM IPU BUIOU3MEHCHUN
3aJaHusi, CBOOOJHO CHpPABISIETCS C 3afadaMH W MPAaKTHYCCKUMHU
3alaHuAMU, IIPaBUIILHO O6OCHOBI)IBaCT IIPUHATBIC PCHICHUA, YMCECT
CaMOCTOSITENFHO 0000IIATh M U3J1araTh MaTepHall, He IOMycKasi OIIHOOK.

«3a4dreHo (Xopo1o)y,
TIOBBIIIEHHBIN YPOBEHD

OOyyaromuiicst TBepI0 3HaET MPOrPAMMHBIN MaTepHall, TPAMOTHO U IO
CYIIECTBY H3Jaraer ero, He JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEW B
OTBETE€ Ha BONPOC, MOXET MPABWIBHO IPUMEHATH TEOPETUUECKUE
MOJIOKEHHUST M BJaJleeT HEOOXOOUMBIMH YMEHHSIMHU W HaBBIKAMHU MpU
BBITIOJTHEHU U MPAKTUYECKUX 3aTaHUM.

«3adreHo
(YROBIETBOPUTEIHHO)Y,
IIOPOT'OBBIN YPOBEHB

OOyuaromuiics ycBOMJI TOJILKO OCHOBHOM Marepuai, HO HE 3Haer
OTAENbHBIX  JeTalel, JOMyCKaeT  HETOYHOCTH,  HEJOCTaTOYHO
MpaBWIbHBIE  (POPMYIMPOBKH, HapyllaeT IOCIEAOBAaTENbHOCTh B
H3JIOKCHUUN TIPOrpaMMHOI0 MaT€puajia U HCHOBITBIBACT 3aTPYJAHCHUSA B
BBIITOJIHCHUH IMTPAKTHUYCCKUX SaHaHHﬁ.

«HesaureHo
(HEyIOBIETBOPHUTEIBHO)»
HU3KUN YPOBEHb

OOydaromuiicss He 3HAaeT 3HAYMWTENIBHOM YacTH IPOrPaMMHOTO
Marepuana, JOIMyCKaeT CYIIeCTBEHHBIC OMMOKW, ¢  OOJbITUMHU
3aTPy/HEHUSIMU BBITIOIHSET IPAKTUICSCKUE 33 IaHUS, 33/1aUH.

4.2.2. Kpurepuu OleHKH TeCTUPOBAHMS

Orienka, ypoBeHb

Tloka3zaTenn oeHKH

«OTIn4HOY,
BBICOKHI1 YPOBEHD

He menee 90 % Oayu1oB 3a 3aJaHUsA TECTA.

«XopoIioy,
NPOJBUHYTHIA YPOBEHb

He menee 75 % OaiuioB 3a 3a1aHus TECTA.

«Y IOBIETBOPUTEIIBEHOY,
MIOPOTOBbIN YPOBEHB

He menee 55 % OaiuioB 3a 3a1aHus TECTA.

«HeynoBnerBopuTeIbHO»
HU3KUN YPOBEHBb

Menee 55 % 6GaitoB 3a 3a7aHus TECTA.

4.2.3. Kpurepum OlleHKH YCTHOIO Onpoca

OrneHka, ypoBeHb

Onucanune KpuTepues

«OTanaHOY,
BBICOKUH YPOBEHb

BricraBnsercs, ecnu 0oOydaromuiicss MOCIIENOBATEIBHO, YETKO, CBS3HO,
000CHOBaHHO W 0€30IMO0YHO M3NaraeT y4eOHbI MaTepral; JaeT OTBET B
JIOTMYECKOW  TOCIEAOBATEIbHOCTH C  HCIIONIB30BAHHEM  IPHUHSATOH
TEPMUHOJIOTUH; TTOKA3bIBAET TOHUMAHUE CYIIHOCTH pPacCMaTpPHBAEMbIX
MOHSITHUH, SIBIICHUM M 3aKOHOMEPHOCTEW, TEOpUH, B3aMMOCBS3EH; yMeeT
BBIICIISITh TJIABHOE, CAMOCTOATEIHHO TIOJTBEPKAATh OTBET KOHKPETHBIMU
npuMepamu, (akTaMu; CaMOCTOSATENbHO aHaIM3WpyeT u 00oOmiaer
TEOPETHUYECKUI MaTepuall; CBOOOJHO YCTAHABIMBAET MEXKIIPEAMETHBIC
(Ha ocHOBE paHee NMPUOOPETESHHBIX 3HAHWHN) U BHYTPUIIPEAMETHBIC CBSI3H;
YBEPEHHO M 0e30IMOO0YHO MPUMEHSET MOMyYeHHbIC 3HAHUS B PEIICHUU
HOBBIX, paHeC HE BCTPCUABIIUXCS 3aJiay; PalMOHAJIBHO HCIOIb3YET
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CIpaBOYHBIE MaTepHajbl, Y4eOHUK, OMOJHHUTEIBHYIO JHUTEpaTypy,
MpPUMEHSIET YHNOPAAOYEHHYIO CHUCTEMY YCIOBHBIX OO0O3HAUYeHHWH NpHU
BEJECHUM 3alMCeld, COINPOBOXKIAIOIIMX OTBET; [JOIYCKAeT B OTBETE
HEJI0YEThI, KOTOPBIE JIETKO MCIIPABIISET MO TPeOOBAHUIO MPEIoIaBaTesl.

«Xoporoy,
HOBBIIIEHHBIN YPOBEHb

BricraBusiercs, ecnmu  oOyvaromuiics —MOKa3bIBaeT 3HAHUE  BCETO
U3y4YEHHOr0 y4yeOHOro MaTepuana; JaeT B OCHOBHOM NPaBHIIBHBIN OTBET;
yueOHBIA ~ MaTepwan  M3naraeT B OOOCHOBAaHHOM  JIOTHYECKOH
MIOCJIEIOBATEIBHOCTH, MTPH 3TOM JIONyCKaeT OJIHY HErpyOyIO OMIMOKY HIIH
He Oonee ABYX HENOYETOB B MCIOJIB30BAHWH TEPMHUHOJOIMU Y4eOHOTO
IpeaMeTa, KOTOPbIE MOXET MCIPAaBUTh CAMOCTOSTEIBHO; aHAIU3UPYET U
0000IIaeT TEOPETUYCCKUI MaTepHall; COOJIOJAeT OCHOBHBIC IIpaBUIIa
KyJIBTYPBI YCTHOM pEUH; IPUMEHSET YIOPSJOYEHHYIO CUCTEMY YCIOBHBIX
0003HAYEHWI ITPU BEICHUH 3aITHCEel, COMTPOBOXKIAIOIINX OTBET.

«Y IOBJIETBOPUTENLHOY,
IIOPOTOBBIN YPOBEHb

BricraBisiercss, ecim  oOydarommidcsi:  IEMOHCTPHPYET  yCBOEGHHE
OCHOBHOTO COJIepKaHHsi Yd4eOHOro MaTepualia, HMEeT MpoOenbl, He
MPEMATCTBYIONINE JalbHEHIIeMy YCBOEGHHIO Y4eOHOro MaTepHala;
IMPUMCHACT IOJYUCHHBIC 3HAHUA IIpU OTBCTEC Ha BOIIPOC, aHaAJIU3C
OPEIIOKEHHBIX ~ CHTyalldii TI0 o0pasily; JIOIMyCKaeT OIIUOKH B
WCIIONB30BAaHNM TEPMUHOJOTMHM  y4eOHOro TpeaMera; IMOKa3bIBaeT
HEJOCTATOYHYI0 C(HOPMHUPOBAHHOCTh OTACIHHBIX 3HAHUA W YMEHUH;
BBIBOJIBI M 00O0IIEHHST apTyMEHTHPYET cl1abo, JIOMyCKaeT B HUX OLIIMOKH;
3aTpyqgHsercs MpH aHajdu3e W 0000meHnH ydeOHOro maTtepuana; JaeT
HCIIOJIHBIEC OTBCTHI Ha BONPOCHI IPENOAaBaTEIsI HWJIW BOCIPOMU3BOAUT
COJIepIKaHue paHee MPOYUTAHHOTO y4eOHOro TeKcTa, cnado CBSI3aHHOTO C
3aJJaHHBIM BOIIPOCOM; UCIIOJIb3YET HEYIOPAJOUEHHYIO CUCTEMY YCIOBHBIX
0003HaYCHUH TIPH BEIEHUH 3aITHCEH, COMPOBOXKIAIONTIX OTBET.

«HeynoBnerBopuTensHoO»,
HU3KUI YPOBEHD

BricraBisiercs, eciii 00y4aloNMNCs: HE PacKpbll OCHOBHOE COJIEPIKAHHE
y4eOHOr0 Marepuaia B Tpejenax IOCTAaBICHHBIX BOIPOCOB; HE YyMEeT
MPUMEHSTh MMEIOIIUECS 3HAHHUSA K PENICHUI0 KOHKPETHBIX BOIPOCOB U
3a7a49 1o 00pasily; IOIyCKaeT B OTBETE Oojiee MBYX TPYyOBIX OIMHOOK,
KOTOphIC HE MOXKET HWCIPaBUTh Ja)xe MPH MOMOIIM O0YYaroluxcs |
MpEToaBaTeNs.

4.3. OueHoYHbIE CpeaCTBA JIJIsl MPOBeIeHNUsI TEKYIEro KOHTPOJIsS yCIeBaeMOCTH

TecroBBIC 3a0aHUA

1. Bo3moxHO mepeaatb HEKOTOPOE KOJIUYECTBO TEIUIOTHI OMPEACIEHHOTO KOJIMYECTBa
BelecTBa 0€3 U3MEHEHHUS €r0 TeMIIEpaTyphi?

(?) Bo3MOKHO TONBKO B Cllydae, €clid MPOUCXOAUT (Da30BbIi Mepexo ] BEellecTBa.

() Bo3M0>HO TOJBKO B clTy4yae, €CIIU BEIIECTBO BBIMOIHSIET paboTy.

(?) HeBo3mMoxHO.

2. DIEKTPUYUCCKUI 3apsi/] MOSBIISICTCS TIPH:
(?) Monyuenwue Tema.

(?) DnexTpOMarHUTHON MHTYKIIHH.

(M) Tpenusi, NPUKOCHOBEHHUS, BIUSHHS.

3. 3akon KynoHna — 310 3aKo0H:

(1) KoTopslii onpeaenseT BENMUNHY U HAIIPABJIEHNUE CUJIBI B3aUMOIEHCTBUS.

(?) KoTopslii onuckIBaeT CKOPOCTh MOTOKA TOUEYHOTO 3apsijia.

(?) KoTopslii onpeienseT NHTEHCUBHOCTD JIEKTPOMArHUTHBIX B3aUMO/IEHCTBUN.

4. Hanpsk€HHOCTB — 3TO:
(1) Cuna, ¢ KOTOpOI MEKTPUUYECKOE TMOJI€ JACUCTBYET HA €IMHUYHBIN MOJIOXKUTEIbHBIN

3aps.
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(?) CBsA3p MEX 1y BXOJHBIMU U BBIXOJIHBIMU AJIEMEHTAMM.
(?) Ocobas hopma MaTepun, KOTOPYIO CO3JAIOT SJCKTPUICCKHUE 3aPsi/IbL.

5. [IpuHuMn cynepno3unuu nojieu siBIsoTC:

(") PesynbTaT BO3IEHCTBUS HA YACTHILY HECKOJbKUX BHEIIHUX CHIL.
(?7) CnocoOHOCTH (PM3UUECKUX TTOJIEH K HATOKEHHUIO.

(?) CoBOKYIMHOCTb JIBYX OJIMHAKOBBIX TOUCUHBIX 3aPs/IOB.

6. OT yero 3aBHCUT pabOTa CHII AIIEKTPOCTATUIECKOTO TIOJIS:
(?) Ot hop™mBI TBMKEHUS TOUKH.

(1) Ot nudNeKTpUYECKUX CBOMUCTB.

(7) Ot 3apsi1a, BHECEHHOTO B DJIEKTPUUECKOE TTOJIE.

7. DHepreTuyecKuil NOTEHIUAN — 3TO:

(?) [loBepxHOCTB, BO BCEX TOYKAX KOTOPOM OJJMHAKOBBIN MOTEHIIUAIL.
(?) PabGoTa moist o mepeMemnieHnIo MOJIOKUTEIHLHOTO 3apsija.

() DHeprus eqMHUYHOTO 3apsijia, pacloI0KEHHOTO B 3TOM TOUKE.

8. Uemy paBHa pa3HOCTh OTEHIIUAJIOB:

(?7) IlpowmsBenaeHWIO TPOTUBOIOJIOKHBIX TOYEYHBIX 3apsIOB, PACMOJIOKEHHBIX Ha
HEKOTOPOM PacCTOSIHUU.

(1) PaboTe 37€KTpUYECKOTO MOJISI IO MEPEMEIICHHIO eIMHIYHOTO 3apsia.

(?) HanpspkeHHOCTH CO CMEIIIEHUEM SJIEKTPOHOB.

9. Kakue mMeTauisl mpOBOIAT TOK:
(1) 301010, XpOM, ATFOMUHUH.

(?) Menw, maprasetl, IITyTOHUMA.
(?) Menp, anroMUHMM, MapraHerl.

10. DnekTpuyeckast MHIYKIHs BO3HUKAET KOTIa:
(?) HanpspxkeHHOCTH TTpOBOIHKKA paBHa 0.

(V) K Teny npenoanecTu Apyroe 3apsyKeHHOE TEIO.
(?) He cymiecTByrOT CBOOOIHBIE DJICKTPOHBI.

11. BeiOepute CBOMCTBA, XapaKTEPHU3YIOIIHE TBEPOE COCTOSIHUE BEIIECTBA
(1) coxpanser o6veM u Gpopmy, HU3KAsE CKOPOCTh UG dy3HH;

(?) MOJIEKYIIBI IBHKYTCS XaOTUYHO;

(?) MONIEKYJIBI IBUXKYTCS B HAIIPABJICHUU JICHCTBUS BHEIITHEH CHIIBL;

(?) cuiTbl B3aUMOJICHCTBHS MEXTy MOJICKYJIAMU CJIa0bIe.

12. Beibepure cKansApHYIO PU3HMUECKYIO BETUUNHY
(?) Cxopoctb

(?) Cuna

() Macca

(?) Yckopenue

13. YcraHoBHUTE COOTBETCTBHE MEXIY (U3UUYECKUMHU BEIMYMHAMH U (OpMyJIamMH, MO
KOTOPbIM MX MOKHO paccuuTarh. Ilydok cBera mepexoauT M3 cTekiaa B Bo3ayx. Yacrora
CBETOBOM BOJIHBI paBHA CKOPOCTH CBETa B CTEKJIE paBHA U, [I0KA3aTeIb IPEJOMIICHUS CTEKIa
OTHOCHUTEJILHO BO3/lyXa PaBEH N.

K kax 0¥ mo3uiuu nepBoro crodna noadéepure COOTBETCTBYIOIIYIO TTO3HIINIO
BTOPOTO U 3alMIIUTE B TaOIMIly BEIOpaHHBIE HU(PBI 1101 COOTBETCTBYIOIIMMU OyKBaMHU.
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OU3NYECKHNE BEJIMYNHBI OOPMVIJIBL:
1.
A) JInvHa BONHBI CBETa B CTEKIIE 1. u/nv
b) JlnviHa BOJHBI CBETa B BO3AYXE 2. nv/u
3. nulv
4. ulv

IpaBuiabHelii oTBeT: A-1, b-3

14. YcranoBuTe COOTBETCTBHE MEXAY (U3HMUYECKUMHU IMPOIECCAMU B UJICATHHOM Trase
HEU3MEHHON Macchl M (opMysiaMu, KOTOPbIMH 3TH MIPOLECChl MOXKHO omnucaTh (N —uuncio
yacTul, p—naaBieHue, V —oObem, T —abcomorHas Ttemmeparypa). K kaxmoi mno3unuun
MIEpBOro CToJIONA MoAOEpUTE COOTBETCTBYIOLIYIO MO3UIIMIO BTOPOTO M 3alMIIUTE B TAOIUILY
BbIOpaHHBIE IU(PBI I0JT COOTBETCTBYIOUTUMHU OYKBAMH.

IMPOLIECCBI OOPMVIJIbL:
A) M3o6apusrit mponecc mpu N = const 1. PT= const
B) M3oxopusrii mponecc npu N = const 2. VT=const
3. pV= const
4. Q=0

IIpaBuabHbIii oTBeT: A-2, b-1

15. VkaxuTe BEpHYIO MOCIEA0BATEIHHOCTD:

BrrunciauTe OCBEIIEHHOCTh TMOBEPXHOCTH IO TMPHUBEICHHBIM 3HAYCHHUSM CBETOBOTO
noroka @ W TUIOMAAM OCBeIaeMoW mMoBepxXHOCTU S. Pacmosiokure mnapbsl NPUBEICHHBIX
3HaueHud @ u S B nmopsizike yBeIMYEHUS OCBEIIEHHOCTH.

1) @ = 120 v, S = 120 cm®

2) ® = 400 v, S = 200 cm?

3) ® = 200 v, S = 400 cm?

4) @ = 150 M, S = 600 cm?

IIpaBuabHbIii oTBeT: 4, 3, 1, 2

16. YkaxuTe BEpHYIO MOCIICIOBATEIHHOCTD:

Pacrnionoxwure B OpsiIKe YBEITMUYCHHUS CKOPOCTD JIBUYKCHUS TeJla Ha KaXKJIOM U3
Y4acTKOB I'paduka 3aBUCUMOCTH I(t).

1) Voa

2) Vas

3) Vic

4) Vep

IIpaBuabHbBI oTBeT: 2,4, 3,1

17. 3anumuTe nmpaBUILHBIN 0TBET. YacTHila, 00J1aaronias HAMMEHBIITIM
MOJIOKUTEIBHBIM 3aPSA0M, — 3TO ...
IIpaBuJibHBI 0TBET: MPOTOH.

18. 3anummure npaBUIBHBIA OTBeT. B HCTOUYHMKAaX TOKa B IMpolecce padoThl

IIPOUCXOIUT. ..
IIpaBuJbHBINA 0TBET: pa3JelICeHUE IEKTPUUECKUX 3apsIOB.

19. 3anumure npaBuiIbHBINA OTBET. [10J1yITPOBOAHUKOBBIN PUOOP, TPUMEHSIOLTUICS

JUISL BBIIIPSIMIICHUS] [IEPEMEHHOTO TOKA, Ha3bIBACTCH ...
IIpaBUIBLHBIA OTBET. AUOL.
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20. 3anumuTe NpaBUIbHBIN OTBET.

IIpn yBenmuueHun wWHAYKIMM B 3  pas3a, cuwia Awmnepa, JAelCTByromas Ha
MPSIMOJIMHENHBIA TPOBOJAHUK C TOKOM B OJHOPOJHOM MAarHUTHOM TOJE... (IIPOBOJHHK
PacroJIoKeH NEPIEHIUKYISIPHO BEKTOPY UHIYKIMH )

IIpaBuibHbBIA 0TBeT: yBeIUUUTCS B 3 pasa.

21. 3anumuTe npaBuUIbHEI 0TBeT. KonebaHus B cucteMe, KOTOphIe BO3HUKAIOT MOCTe
BBIBEJICHUSI €€ U3 M10JIOKEHUS PaBHOBECHS, HA3bIBAOTCH. . .
IIpaBUIBLHBIH 0TBeT: CBOOOHBIE KOJIEOAHNUS.

22. Pemmre 3amauy. JKectkocTs nmpykuusl papaa 6500 H/m. Uemy paBHa cuia
YIIPYTOCTH MPYKUHEI TIPH €€ pacTsuKeHUH Ha 5 cM? OTBET 3alHIINTe B HBIOTOHAX.
I[IpaBuabHblii oTBeT: 325 H.

23. Pemmre 3amauy. B nHEpImManpHOM cucTeMe OTCYETAa HEKOTOpAs CHJla COOOIIAeT Telry
Maccoi 6 Kr yckopeHue 3 m/c?. KakoBa Macca Telta, ecii B TOM JKe CHCTEME 0TCUETa Ta XKe
cuJia COOOIIUT PTOMY TelTy YCKOpeHHue 9 M/c??

IIpaBUIbHBIN OTBET: 2 KT.

24. Pemute 3amady. Kycok ipaa maccoit 400 T OmyCTHIIM B TEPMOC, COJICPIKANTUN BOTY
Maccoi 220 r mpu temneparype 50 °C. Hawanbnas temneparypa sipna 0 °C. IIpu nepexone k
TEIJIOBOMY PAaBHOBECHIO 4acTh JbjAa pacrtasuia. Ompenenure maccy jbla B TepMOCE IOCIHE
YCTAaHOBJICHUSI TEIJIOBOIO paBHOBECHS. TEIUIOEMKOCTBIO TepMOca M TEIIOOOMEHOM ¢
OKpYXalollen cpeoi MOXKHO TipeHeOpeub. OTBET aifTe B rpaMMax.

IIpaBuabHbIi oTBeT: 260 T.

25. Pemute 3amauay. [llap o6sEmom 300 cMLenKoM omyImieH B kepocuH. Onpenenure
apX1UMeI0OBY CUJTy, JCHCTBYIOLIYIO Ha LIap.
IpaBuabHblii oTBeT: 4 H.

26. Pemute 3agauy. Temneparypa aprona ymenbInmiach ¢ 227 mo -23 °C. Bo ckoJbko
pa3 yMEHbIIWIACh CPE/IHsAsA KUHETUYECKasi JHEPTHsl TEIUIOBOTO ABMKEHUS €r0 MOJIEKYI?
IIpaBuiabHbBIi 0TBET: 2 pa3a.

27. Pemmte 3amady. B cocyne o6sémom V = 0,02 M° ¢ KECTKIMH CTEHKAMHU HaxOoOUTCs
OJIHOATOMHBIM Ta3 mpu arMochepHOM MAaBlIeHWH. B KpbIIKe cocylda HMMEETCs OTBEpCTHE
wiomaaeio S =2 - 10 Mz, 3aTkHyTO€ MpoOKoii. [IpoOka BhICKakMBaeT, ecliu Tas3y INepeaarhb
KOJIMYECTBO TEIJIOTHI He MeHee 15 x/[x. Onpeaenure MakCUMaJdbHYIO CUJIy TpeHHs MOKos F
MPOOKH O Kpasi OTBEPCTHS, T0JIaras ra3 ujacabHbIM. Maccoil mpoOKu peHeOpeyb.

IIpaBuabHbIi oTBeT: 3 H.

28. Pemmre 3amady. Y noBepxHocTH JIyHbI Ha KOCMOHABTa JICHCTBYET CHUJIAa TSATOTEHUS
120 H. Kakas cuia TAroTe€HUs AEHUCTBYET €O CTOPOHBI JIyHBI Ha TOTO € KOCMOHaBTa B
KOCMHUYECKOM Kopaliie, JIBIKYIIeMcs 110 KpyroBoil opoute BOKpyr JIyHbI Ha pacCTOSTHUM JIBYX
JIYHHBIX PaJInycOB OT €€ 1eHTpa?

IIpaBuiabHbli oTBer: 30 H.

29. Pemure 3amauy. Pabouee teno TemnoBoii mamuuel ¢ KITJ 15 % 3a nukn paboTsl
MOJIydaeT OT HarpeBarelnsi KOJIW4ecTBO TeruioThl, paBHoe 60 JIx. Kakyio pabory mammHa
COBEpILIAET 3a [UKI?

IIpaBuabHblil oTBeT: 9 JIK.

23



30. Pemmre 3agaay. IlnoTHOCTS 3070Ta p = 19,3 * 103 Kr/M°, MostpHas macca M = 197

- 107 kr/mo. Yemy paBHO cpejiHee 3HaueHue 00beMa, 3aHUMAEMOT'0 OJTHUM aTOMOM 30J10Ta?

PP OO~ OIS, WNE

IIpaBuiabHbBII OTBET: 1,7*10'29 M,

YcrHbIi onpoc

. Uro Takoe mexaHuka? OcHOBHas 3a7jaua MEXaHUKH.

. Uto Takoe maTepuanbHasi TouKa?

. UTo 3HAUUT ONMcaTh MEXaHUYECKOE JBUKECHHE?

. Urto Takoe cuctema otcuera?

. Uto Ha3bIBaeTCs CBOOOAHBIM MaJileHUEM Tel?

. Kakoe nBuxeHue Ha3bIBaeTCsl KPUBOJIMHENHBIM?

. Kakue cucreMbl Ha3bIBalOTCA HHEPLUAILHBIMU?

. B xakux eqununax uzmepenust B CU Bripakaercs cuia?
. Uto takoe nedopmariusi?

0.
1.
12.
13.

Cdopmynupyiite nepBbiil 3akoH HproTOHA.
Cdopmynupyiite BTopoit 3akoH HproToHa.
Cdopmynupyiite Tpetuit 3akoH HeroToHa.
Cdopmynupyiite 3akoH BcemupHOTo TSITOTEHUS.

14. ChopmynupyiiTe 3aKOH COXpaHEHUS UMITYJIbCa

15.
16.
17.
18.
19.

Jaiite onpeneneHue paboThl B MEXaHUKE

JlaiiTe onpeesieHne KNHETUYECKON U IOTEHIMAIILHON YHEPTUN

[TonsiTne MotHOCTH. EAVMHULIBI U3MEPEHUS.

Kakue yTBepkIeHUS JeKAT B OCHOBE MOJIEKYJISIPHO-KMHETUYECKON TEOpHUH?
bpoyHoBCKOE ABUKEHHE.

20. ITousTre naeaILHOIO rasa.

21.
22.
23.

[lonsTHE M30TEPMUUYECKOTO, U300aPHOTO, H30XOPHOTO MPOIIECCOB.
YTo Ha3bIBaIOT BHYTPEHHEHN SHEPrUeEh?
dopMmyIHpoBKa MEPBOro 3aKOHA TEPMOIUHAMUKH.

24. ChopmynupyiTe 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/ia.

25.
26.
27.
28.
29.

[TonsTHE HANTPSHKEHHOCTH ICKTPUIECKOTO TIOJIS.

Yto Takoe KoHAEHCATOP?

Ilonsatre cuiIbl TOKA.

3akon Oma aJ1d y4acTKa IeIu.

[TapamnensHOE, MOCIEAOBATEIILHOE U CMEIIAHHOE COSMHEHUE TTPOBOTHUKOB.

30. 3akon Oma 1S ITOJIHOM LIEMH.

31.
32.
33.

Uro Takoe nonynpoBoaHuk? [IpuBeauTe mpruMepsl MOJIyIPOBOIHUKOB
Uro npencrasisier co60it MarHuTHOE moJie?
Cuna Amnepa u Jlopenua. Kak onpeaenuts ux HanpaBieHue?

34. B yeM 3aKiIroyaercs ABjIcHUE BJICKTpOMaFHI/ITHOﬁ I/IH,ZLYKLII/II/I?

35.
36.

UTO Ha3bIBAIOT CAMOMHIYKIINEH?
Kaxkoe aBrmxeHne Ha3pIBAIOT KOIeOATEILHBIM?

37. Kaxue konebaHus Ha3bIBalOT CBOOOTHBIMU, BHIHY)KICHHBIMH U TAPMOHUYECKUMU?
38. IlonsTe aMIIMTY 11, IEproia U (azbl KojaeOaHHH.

39. Yrto Takoe pe3oHaHc?

40. IloHsTHE IEPEMEHHOTO TOKa.

41. Yto Ha3bIBAIOT 3JIEKTPOMArHUTHBIMU KOJICOAHUSMH.

42. Onpenenenue BoHbL. Kakue ObIBAIOT BOJTHBI?

43.

Ilonsarue cBera.

44. 3aKOHBI OTPAYKEHUS, IPETOMIICHHUSL.

45.

Urto Ttakoe nuH3a? Kakue BUABI IMH3 CYILIECTBYIOT?

46. Uto Ha3bIBAIOT Aucnepcueit, nurepdepenuueit u audpaxuueii ceera?
47. SIBnenune Gortoadpdexra.

48.

Crpoenue aToma.
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49. Ilepseiit noctynat bopa.

50. Bropoii noctynat bopa.

51. Yto Takoe paaAlOaKTUBHOCTb?

52. Anwa, 6era, raMMa-pauOaKTHBHOCTD

53. OnpezneneHue 3HEPIruu CBS3HU.

54. KakuMmu cuiiaMu yJIep>KUBatOTCs IPOTOHBI U HEUTPOHBI B siipe atoMa?

4.4, OneHo4Hble cpeacrea AJisdl NMpPOBEACHUS l'[pOMe)KyTO‘{HOﬁ aTreCcTanuu

1.

Bonpocs! s g pepeHIUPOBAHHOIO 3a4eTa
ECTGCTBGHHO-HayLIHblf/'I MCTOA  NO3HAHWUA, C€ro BO3MOXHOCTM MW T'PaHUIBL

MIPUMEHUMOCTH.
2. DKCHEpUMEHT U TEOPHUs B IIPOLIecce TO3HAHUS IPUPOIbI.
3. MoaenupoBanue PU3NIECKUX SIBJICHUN U TTPOLIECCOB.
4. Ponp 3KCHEpUMEHTa W TEOPUM B Mpollecce IMO3HaHUS MNpupoasl. duznueckas

BEiIn4YnHa

5. Mexanunueckoe apmxenue. [lepememenue. [1yrs. CkopocTs.
6. PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHHUE.

7. Yckopenue. PapHomiepeMeHHOE TTPSIMOJIMHEHOE JIBUYKEHUE.
8. CBoOOgHOE MaIcHUE.

9. JIBmxeHue Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY.

10.
11.

PaBHOMEpHOE BH>KEHUE TTO OKPYKHOCTH.
[TepBriit 3akoH Hertotona. Cuna. Macca. Cuna. Bropoii 3akon Herotona. Tperuit

3axoH HeroToHa.

12.

UMITYJIbCA.

13.

TpEHHUSI.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Nmnynec. OCHOBHOM 3aKOH KJIAaCCMYECKOW JUHAMUKH. 3aKOH COXpaHEHUS
3akoH BceMUpHOTO TsAroteHus. ['paBurarmonHoe nosie. Cuna tsoxectu. Bec. Cuna

Cuina ynpyroctu. 3akoH ['yka.

PaboTa cubl.

MOouIHOCTb.

Oueprus. Kunernueckas sueprus. [lotenuunanbHas sHeprusi.
3aKoH COXpaHEHUs MEeXaHHUecKoM sHepruu. [IlpruMeHneHnne 3akOHOB COXpaHEHHUSI.
OCHOBHBIE MOJOXKEHUS MOJIEKYISIPHO-KUHETUYECKOU TEOPUH.
Pa3meps! 1 Macca MOJIEKYJ M aTOMOB.

Bbpoynosckoe neuxenue. Auddysus.

Cubl ¥ HEPrUst MEXKMOJIEKYIIIPHOTO B3aUMOICHCTBUSL.
Crpoenue razo00pa3HbIX, JKUJIKUX U TBEPABIX TEIL.

CkopocTu ABMKEHHUS MOJIEKYJ U UX U3MEpPEHUE.

WneanbHblii ra3. [{aBieHue raza.

OcCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KUHETUYECKOI TEOPUU TI'a30B.
Temneparypa u ee U3MepeHue.

["a30BbIE 3aKOHBI.

AOGCONIOTHBIN HYJIb TEMIIEPATYPHI.

TepMmoauHaMHUuecKast IKana TeMIIepaTyphbl.

VYpaBHEHHE COCTOSIHUS UACATBHOTO ra3a. MoJsipHas ra3oBasi HIOCTOSIHHAS.
BuyTpenHsisi sHeprus uAeanbHOTO rasa.

PaGora u Ternora kak Gpopmbl iepeaun SHEPTUH.

TennoeMkocCTb. Y ienbHas TEMIOEMKOCTb.

YpaBHEeHHE TEIIOBOTO OanaHca.

[lepBoe HavanO TEPMOIUHAMUKH.

AnunabaTHBIN TIpoILecc.

[Ipunnun aeiictBus ternosoit mamuubl. KITJ[ TermoBoro apuraresns.
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39. Bropoe HayaJio TepMOIMHAMUKH.

40. Xon0/1uIbHbIE MAIIUHBI.

41. TennoBele IBUTATEIH.

42. OxpaHa npupopl.

43. Ucnapenue u koHaeHcanus. HachleHHbli ap 1 ero cBoiicTaa.

44. Kunenue. 3aBUCUMOCTb TEMIIEPATyphl KUNIEHUS OT jAaBieHus. [leperpersiii map u ero
HCI0JIb30BAHUE B TEXHUKE.

45. XapakTepucTuKa >KHJIKOTO COCTOSIHUS BEIIECTBA.

46. XapakTepucTrUKa TBEPJAOTO COCTOSHUS BEIIECTRA.

47. IlnaBneHue U KpUCTaIU3AIH.
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puniaoxenne 1

JIncer mepuoanyeckuX NpoBepok padodeii MporpaMmsl
u MHpoOpMaLKs 0 BHECEHHBIX U3MEHEHHUAX

HomkHocTHOE Lo,
MPOBOJMBIIIEC
nposepky: ©.1.0.,
JIOJKHOCTD

Jara

[HorpebHOCTB
B KOPPEKTUPOBKE
yKa3aHUueM
COOTBCTCTBYIOIINX
pasnenoB paboueii
IpOrpaMMBbl

Wudopmanust o0 BHECEHHBIX
W3MEHEHUSIX

27



		2025-12-12T10:43:24+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "ВОРОНЕЖСКИЙ ГОСУДАРСТВЕННЫЙ АГРАРНЫЙ УНИВЕРСИТЕТ ИМЕНИ ИМПЕРАТОРА ПЕТРА I"




