Muno6pHayku Poccun

DenepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICITIETO 00pa3oBaHUs
«Open0Oyprckmii rocyiapcTBeHHbIH YHUBepcuTeT nMeHu B.A. Bonnapenko»

Kadenpa pusuku u meToauku npenoaaBanus GU3nKu

PABOYAS ITPOTPAMMA
JUCHUIJIMHBI
«b1./].b.13 Quzuxay

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

HanpaBneHHe IIOArOTOBKH

18.03.01 Xumuueckas mexnonozus
(KO 1 HAMMEHOBAHHUE HAIIPABJICHHUS [TOJIrOTOBKH )

Xumuueckas mexnono2us euiecms U Mamepuanos
(HaMMeHOBaHKE HAMPABICHHOCTH (PO IIst) 00pa30BaTENBLHON MPOrPAMMBI)

KBanuduxarms
baxanasp

dopma o0yueHus
Qunas

I'ox mabopa 2026

2244229



PaGouan nporpamma mucummmnist «b57./0 513 @usuxa» paceMoTpena n yTBEAKICHA HA 3ACENANNN
kaeapsl

npotokon Ne z or "__b:_" 93 20_/%5 4

Sapenywoumil xadepoit %
{ HIHKH B M OAaBaHus A.I'. Yersepuxora
MM RORINIE WA Opee / noaflacy PaCUPOeKS OO
Henomwumenu;
Cr, npenoj. E.B.
mxrno:-g-n " noofucn 7 mmwu%
doawenocn NOMEN pacudichpossa nodcu
COI'TTACOBAHO:
Ilpencenarens MeToAHMECKOH KOMHCCHHM 11O HanpasJ FOTOBKH
18.03.0 TEXHONOTHS 4 &~ ’/ b . ZM
NOD  HTMAMEROSONUE AINIRIR OCE PACTUIDPOSKT OO

3apenyromuit orgenom (bopunpo%q)ow M Hay4qHO#H oGpaﬁomyoxyMemn )
E A Prearwesettiefcld
AN ROOTIICY PacKNipOG RodrUCH 7

YnoanoMoueHHsIH Mo Ka4ecTBy (baxym,f%)

UNNCAR N0

AJL Crpexanone
oo e -

Ne perucrpauun

© Ilserxonra E.B., 2026
©ory, 2026



1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA NUCHHUITIJIMHBbI

Leabr0 OCBOEHMS IUCLMIUIMHBI «(pU3MKaA» SBIAETCS IOArOTOBKA CIELHHUAIUCTA, COYETAIOIEro
MIMPOKYIO (PyHIaMEHTaIbHYIO HAyYHYIO M IPAKTHYECKYIO MOJATOTOBKY, YMEHUE POBOJUTH TEOPETHUECKUE U
HKCHEPUMEHTAIbHbIE HCCIEN0BAaHUS W MCIIOJIb30BaTh (DU3MUYECKHE 3aKOHBI B CBOEH INpo(ecCHOHANbHOM
nesrenbHOCTH. Du3nka Kak Hayka 00 o00mMX 3aKoHax MPHPOJBI JIGKUT B OCHOBE H3YYEHUS
00IIETEOPETUYECKUX U CHELMATIbHBIX TEXHUUECKUX AUCLUIUINH.

3agaun o0yuyeHMsi: YCBOGHHE OCHOBHBIX NpEACTaBICHUH O Marepuu, ¢opmax U crocobax eé
CYIIECTBOBAHUS; O3HAKOMIIEHHUE CO CTPYKTYpOHl OCHOBHBIX KaTeropuil (u3Myeckux 3HaHUN (3aKOHOB,
TUIOTE3, MOJENCH), OBIAJEHUE S3BIKOM M MeToJamMH (U3MKH, BBIICHCHHWE HA KOHKPETHBIX IMPUMEpPax
OpPraHUYeCKOM CBA3M MEXy (PU3UKON U XMMUYECKMMH TEXHOJOTHUSIMH.

2 MecTo TUCHUILINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMBbl

JucnunnuHa oTHOcUTes K 6a30Boit yactu 6moka [l «{ucuurinHbl (MO )>»

[IpepexBU3UTHI IUCUUILIUHBL: Omcymcmeyom

[ToctpekBu3uthl mucuuriubbl: b1.J[.F.9 Ochosvl npoekmuou Oesmenvrocmu. QObdwecmeenHbvle
npoexmol, b1.J[.B.19 Ilpoyeccoi u annapamvr xumuyveckux mexnonoeut, b1.J[.5.22 Texunonoeus u
nepepabomka noaumepos, b1.J[.B.5 Texuuueckas mepmoounamuxa u meniomexnuxa, DPHAT.2 Memoowi

IKCnpecc-aHaauza xapakmepucmuk KOMNOHERMOE PA3TUYHbIX MEXHONI02UYECKUX npoyecCco8

3 TpeGoBanus Kk pe3yabTaTam 00y4eHUs MO TUCHUILINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOHIUX PE3YJIbTATOB 06y‘IeHI/I$I

[Inanupyemsle pe3ynbTaThl
0o0y4eHHSs IO TUCIUILUIAHE,
Koxn u HanmeHoBaHue Kon u HanMeHoBaHME HHAMKATOpa
(bopMUpyeMBIX KOMIETEHIINH JOCTUKEHHS] KOMITETEHIIUU XapaAKTCPHIYIOTIUIC STallbt
(dbopMUpoBaHUS
KOMIIETCHIIUI
VK-8 Cnocoben co3naBath 1 | YK-8-B-1 ®opmupyer kyinbTypy 3HaTh:
MIOAICPKUBATH B 0e30macHOro U OTBETCTBEHHOTO noBesieHus B | KynbTypy 6e30macHoro u
ITOBCETHEBHOM KU3HU U B MOBCEIHEBHOM JKU3HU U TPO(ECCUOHATILHOW |OTBETCTBEHHOT'O TIOBEJICHUS
npodeccuoHaIbHON NesITeIbHOCTH, o0ecreurBas Oe30macHble B [IOBCEITHEBHOM XU3HU U
NesITeIbHOCTH Oe30MacHbIe U/ KOM(OPTHBIE YCIOBUS npodeccuoHanbHOMI
YCIIOBHUS KU3HENEATEIBHOCTH | KU3HEAEATEIbHOCTH, TPyAa Ha paboueM NEeATEIbHOCTH
JUISL COXPaHEHUS IPUPOAHOW  |MECTE, B T.4. C IOMOIIBIO CPEJCTB 3AIUUTH | YMETh:
cpenbl, odbecrieueHus VYK-8-B-2 Hcnonb3yeT npueMsl nepBoi Hcrnons30BaTh pueMbl
YCTOMYHMBOTO pa3BUTHUSA ITOMOIIIHA, METO/BI 3AIIUTHI B YCIOBUAX IIEPBOM TOMOIIH, METOIbI
o0111eCTBa, B TOM YHUCIIE IPU Ype3BbIYAHBIX CUTyallMi U BOEHHBIX 3aIUTHI B yCIOBUSX
yIpo3€ ¥ BO3SHUKHOBEHHH KOH(JIMKTOB Ype3BbIYAHBIX CUTYAIU U
YPE3BBIYANHBIX CUTYALUN U VYK-8-B-3 Unentudunupyer yrposst BOCHHBIX KOH(DINKTOB
BOCHHBIX KOH(IUKTOB (omacHOCTH) MPUPOJHOTO U TEXHOT€HHOTO Baajgers:
MIPOUCXOXKIACHUS IS KUZHEIEATEIbHOCTH MeTonamu 3auThI
YeJI0BEKa U IPUPOJHOU Cpebl KU3ZHENIEATEIIbHOCTH
VYK-8-B-4 B ciiyuae BO3HUKHOBEHHS 4eJI0OBEKa, B CIACATEIbHBIX
Ype3BBIYAHBIX CUTYallUi U BOCHHBIX Y HEOTJIOXKHBIX aBAPUIHO-
KOH(JIMKTOB MPUMEHSET METO/IbI 3aIIUTHI BOCCTAaHOBUTENBHBIX
KU3HEACSITEIbHOCTH YEJIOBEKA, IPUHUMAET | MEPOIPUSTHSX B CIIydae




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHITHIA

Kon n HaumeHnoBaHre WHIUKATOpa
IOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3yabTaThl

o0y4eHUs 10 TUCITUTLINHE,

XapaKTEPU3YIOIIUE ITAITbI
¢dbopmupoBaHus
KOMIIETCHIINI

Y4acTHE B CIIACATEIIbHBIX U HEOTIIOKHBIX
aBapUIHO-BOCCTAHOBUTEIIBHBIX
MEPONPUATHIX

BO3HHUKHOBEHUS
Ype3BbIYAMHBIX CUTYALUN U
BOCHHBIX KOH(IMKTOB

OIIK-2 Cnocoben
UCIOJIb30BATh
MareMaTuieckue, Gu3nuecKue,
(bU3NKO-XUMHUECKHE,
XMMHYECKHE METOJIBI IS
peleHus 3a1a4
npodeccHoHaIbHOM
JeATeIbHOCTH

OIIK-2-B-1 Omnpenenser mpuoOpUTETH B
UCIIOJIb30BAaHUU MAaTEeMAaTUYCCKUX,
bu3nvecKux, PU3NKO-XUMHUUYECKUX U
XUMHYECKUX METOJIOB ISl PEIICHUS 3319
npodecCuoHaNBHOM e TeIbHOCTH
OIIK-2-B-2 Brnageer HaBbIKaMU PELICHUS
CTaHJapPTHBIX MPOPECCHOHANBHBIX 3a/1a4 C
COOJIIOZICHIEM €CTECTBEHHOHAYYHBIX U 001I1e-
WHKCHEPHBIX 3HAHUH, METO/I0B
MaTEeMaTHYECKOTO aHAJIN3a U MOJICITUPOBAHUS
OIIK-2-B-3 Bmazgeer criocobaMu OMUCcaHust
METOJIUK HCIOJIb30BAHUS IPOTPAMMHOTO
CpEeICTBA AJISl pEeLICHUS] KOHKPETHOM 3a1a4u B
BUJIC JIOKYMCHTA, IPE3CHTAIINH WIIH
BUJICOPOITUKA

3HaTh:

OO0 o0mIeHayYHBIX METOHAX
MO3HAHUS, O CTPYKTYPHBIX
0COOEHHOCTSIX TIOCTPOCHUS
(dbyH1TaMEHTaJIbHBIX TEOPUH,
0 METO/AX aJIeKBaTHOT'O
BOCHPUSATHS U OCBOCHUS
HOBBIMU 3HAHUSMHU U
YMEHUSIMH.

YMerb:

AKTyanu3upoBaTh TEMY
MCCIICIOBAaHMSI HA OCHOBE
MpeJICTaBICHUI O
B3aMMOCBSI3H U
B3aMMOO0OYCIIOBICHHOCTH
SIBJICHUM B IIPUPOJE,
dbopMynupoBaTh 3a1a4u
¢buznveckoro
SKCIIEPUMEHTA U
MCCIICIOBAHMSI B HOBBIX
POOJIEMHBIX
TEXHOJIOTUIECKHUX
CUTYaIUsIX, aJIeKBaTHO
WHTEPIPETHPOBATH
pE3yNbTaThl UCCIIEIOBAaHUM,
(hopMaM30BBIBATH
MOJTyYE€HHBIC 3HAHMUSL.
Baajgers:
OOu1eHayYHBIMU U
KOHKPETHO-HAyIHBIMU
METOJIaMU OpTaHU3AIIHH,
MIPOBEJICHUS U
HUHTEPIPETAINH
IKCIIEPUMEHTAILHBIX
TEOPETUYECKHUX
WCCIIEIOBAHUY TTPU
pelIeHnr HOBOW Hay4YHO-
MPAaKTUYECKOM 3a1auu,
METOJIaMU OpTaHU3AIHH
Hay49HO OOYCJIOBJICHHBIX U
ABPUCTUYECKHU IIEHHBIX
HCCIIEIOBaHNM, CHCTEMHBIM
U CUCTEMaTUYECKUM
METO/IOM TTOMCKA U
OCBOCHUS HOBBIMH.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IMCHUATINHBI

OO0m1as TpyA0EMKOCTh AUCIUILUIMHBI COCTABIISIET 8 3a4€THBIX eIUHMUIL (288 akaleMUUeCKUX YacoB).

TpynoeMKoCTb,
Bun pabotet aKaJIeMIYECKHUX YaCcOB
1 cemectp 2 ceMecTp BCETO
OO0masi Tpy10€MKOCTh 144 144 288
KonrakTHasi pa6ora: 60,25 43,25 103,5
Jlexuuu (JI) 28 18 46
[Tpaxtrueckue 3ansatus (I113) 16 16 32
Jlabopartopusie padoTs (JIP) 16 8 24
Koncynbranun 1 1
[TpomexxyTounas arrectarus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHAas pa6oTa: 83,75 100,75 184,5
- Camono02omosKka (npopabomka u no8mopeHue 1eKYUOHHO20 15 20 35
Mamepuana u Mamepuaia y4eOHuUKo8 u y4eOHvlx nocoouil)
- UzyueHue pazoenos Macco8020 OMKPLIMO20 OHIAUH-KYPCA 15 20 35
«Du3zura 01 MexHU4eCKUX cCneyuaIbHoCmen»
20 15 35
- N0020MOBKA K 1A00PAMOPHBIM 3AHAMUAM
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM 20 25 45
- N0020MOBKA K PYOEIHCHOMY KOHMPOTIO 13,75 20,75 34.5
Bui HTOroBOoro KOHTpoJIs (3a4eT, IK3aMeH) 3ayeT IK3aMeH
Paznensr qucuuruinebl, n3ydaemsie B 1 cemectpe
KosmuecTBo gacoB
Ne HaumeHnoBanue pa3aenon ayAutopras BHeay/I.
paszzena BCETo abota aGata
a1 |ma | P
1 Du3nYecKue OCHOBBI MEXaHUKH 38 8 4 4 22
2 Konebanust u BOJHBI 34 6 4 4 20
3 MouieKynsIpHO-KUHETUYECKAsl TEOPUS 36 8 4 4 20
4 TepmoanHaMuka 36 6 4 4 22
Uroro: 144 28 | 16 | 16 84
Pasnensl AUCIHIIITNHBI, U3ydaeMbIe BO 2 CEMECTpe
KommuecTBo vacoB
Ne HanmeHnoBanue pa3nenoB ayAutopras BHEAy/l.
pasnena BCETO pabota AGara
a|m[a | P
5 DIIeKTPOCTaTHKA 28 4 2 2 20
6 IToCTOSIHHBIN NEKTPUYECKUI TOK 30 4 4 2 20
7 DJIEKTPOMArHETU3M. 25 4 4 1 20
8 OrnTrka ¥ KBaHTOBas (pu3nka 32 4 4 2 22




KonnuecTBo yacoB
Ne HawnmenoBaHue pa3aenos ayAITopHa BHEayI.
paszena BCETO pabota
7| m3 | ap | PoeTa
9 DyieMeHTHI U3UKHA aTOMHOTO SApa. 25 2 2 1 20
Uroro: 144 18 | 16 | 8 102
Bcero: 288 46 | 32 | 24 186

4.2 Cogepxanme pa3iejioB IUCHUINIMHBI

Nel ®dusuveckue 0CHOBbI MeXaHMKM. MexaHuueckoe aBHkeHue. KunemaTnka nocTynareabHoro u
BpAIllaTEIbHOIO JABM)KCHUSA MaTepUalbHON TOYKM. /l[MHamMMKa marepualbHOM TOYKM. MexaHuka TBEpIOro
Tena. 3aKOHbI COXPAHEHUS UMITYJIbCA, MOMEHTA UMITYJIbCa, MEXaHUYECKON IHEPIUH. MeXaHN4eCKUI PUHIIUIT
oTHOCUTENbHOCTH. DnemeHTsl CTO.

Ne2 Mexannuyeckue KoJie0aHusi M BOJIHBI: ['apMoHMuYeckuil ociuuisTop. MaremaTtudeckuii u
¢usnyeckuil MasTHUK. CBOOO/IHBIE M BBIHYKACHHbIE KojieOaHus. CioXeHHe rapMOHUYECKHUX KOJIeOaHUH.
VYpaBuenue Oerymeil BomHbl. @a3oBas W rpymmoBas ckopocTb. WHTepdepenius BoiH. CTOSYUE BOJHBI.
Konebanus cTpyHBI.

Ne3 MoutekyasipHo-kuHeTH4Yeckass Teopusi: CTaTUCTUUECKUM W TEPMOAMHAMMYECKHM METOJbI
uccienoBanysd. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKOM TEOpUM HJEAlbHBIX ra3oB. Temmeparypa.
Hasnenue. bapomerpudeckas popmyna. MakcBenIoBCKoe pacipeieneHle MOJIEKYII IO CKOPOCTSIM.

Ne4  Tepmonunamuka: Bayrpennsss sHeprus. Yucno creneneir cBoOonsl.  IlepBoe Havano
TepMonuHaMuKU. [IpuMeHeHne repBoro Hadana TEpMOJMHAMUKH K m3onpoueccaM. Kpyrosoi mpouecc. Llukn
Kapno u ero KIIJl nnst uneanpHOro rasa. DHTponMsi M €€ CTaTMCTUYECKOE TOJKOBaHME. BTopoe Hauao
TepMOoAMHAMUKU. PeanbHble ra3pl. YpasHenue Ban-nep-Baanbca. 30TepMel peasibHOTO rasa.

NeS5  DugekrTpocraTtuka: JiekTpocrarudeckoe rmoje. Pabora cui  3IeKTpOCTaTHYECKOTO  ITOJIS.
HanpsbkeHHOCTh M IOTEHLMAT IEKTPOCTaTHUECKOro noist. IIoTok BeKTopa HANpPsKEHHOCTH 3JIEKTPUYECKOTO
noJisl.  DJNEeKTpoeMKOCTh IpoBoaHuKa. Konnencatopsl. I[lapamnensHoe W mociefoBaTeIbHOE COEAMHEHHE
KOHZICHCATOPOB. [III0THOCTE SHEPTHUH HIIEKTPOCTATUUECKOTO IOJIS.

Ne6 IlocTossHHBIN 3JIEKTPUYECKHH TOK: YCIOBUS CYIIECTBOBAaHMS MOCTOSHHOrO Toka. Cuia ToKa,
IUIOTHOCTh TOKA. DJIEKTPOJABIDKYILAS CHJIa CTOYHMKA TOKA. 3akoH Oma. ConpoTHUBIIEHHE TPOBOJIHUKOB. 3aKOH
Oma Juisi HEOJTHOPOAHOTO YdacTKa Ienu. PaboTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKA. Pa3BeTBIEHHBbIE LIEMHH.
ITpaBuna Kupxroda. Dnekrpudeckuii TOK B pa3IMUHbIX Cpeax.

Ne7 Junexkrpomarnerusm: MaruutHoe mone. 3akoH buo-CaBapa-Jlamnmaca u ero mpumeHeHHE s
pacueTa MarHWTHBIX TOJIEH. B3aUMOZICWCTBUE NPOBOAHUKOB ¢ TOKOM. Cmia AMnepa. BUXPEBOM XapakTep
MarHuTHOro mnojs. Llupkymsiuus BeKTOpa MHAYKIMM MAarHUTHOTO MOJiA. 3aKOH IOJIHOTO TOKa. fIBieHue
JIEKTPOMAarHUTHOM MHAYKUMHU. SIBI€HME CAMOMHAYKIMM ¥  B3aUMOMHIYKIMH. BHXpeBbIE TOKH.
Tpanchopmaropsl. DHEprus MarHUTHOTO ToJiss. MarHuTHbIE CBOWMCTBa BemiecTBa. [lpuponma mua- u
napamarsetusMma. llepeMennslii Tok. 3akoH OMa Ui NEPEMEHHBIX TOKOB. OCHOBHBIE IOJIOKEHUS TEOPUU
Makcgemna. [lIkana 31eKTpOMarHUTHBIX BOJIH.

Ne8 Onrtuka m kBaHTOBasi ¢u3suka: Hurepdepenuus cpera. Judpakuus cBera. IlpuHiun
I'totirenca-®penens. udpakuuonnas pemerka. [lomspuzamus cBera. EcTeCTBEHHBIM M MONISPU30BAHHBIN
CBET. SIBneHue NBOMHOrO JydenpenomieHus. 3akoH Maimoca. KBanToBasg mpupona usinydeHus. TerioBoe
U3JIy4YE€HUE M €ro XapaKTePUCTHKHU. 3aKOHBI M3Ny4yeHUs abCONIOTHO uepHoro Tena. Buael dotosddexra.
dotosnementsl. Monenu aroma Tomcona u Pesepdopna. Omeir Pesepdopna mo paccemBaHHIO YaCTHIL,
JIuHenHpIi criekTp atoma Bogopoaa. KBaHTOBBIE unciia

Ne9 JnemenTnl pu3uKkH atoMHOro siapa: CocraB aTOMHOTroO szpa. MaccoBoe M 3apsiiOBOE UYHUCIIO.
JlepexT macchl U sHeprus cBs3u sjapa. CHOHUH siipa ¥ €ro MarHUTHBIM MOMEHT. SlnepHble cuibl. SnepHas
peakuus nenenus. SnepHas peakuus cuHTe3a. PaguoaktuBHOCTh. Busl paguoaktuBHoro pacrnajaa. CrocoOsl
3aIIUATHI OT PAJUOAKTUBHOTIO W3JIyYEHHS.



4.3 JlaGopaTopHble padoThI

No JIP Ne HanmenoBanue nabopaTopHbIx paboT Kon-s0
paznena 4acoB
BBonHas paboTta. DiieMEeHTBI TEOPUH OITMOOK B 00pabOTKa pe3ybTa-
100 1 TOB U3MEPECHUH. 2
103 1 N3ydenue BpalieHus TBEpJOTO Tejla BOKPYT HEMOABUKHOM OCH. 2
112 2 MastHukmu. 2
113 2 Omnpenenenue JorapupMUIECKOTO TCKPEMEHTA 3aTyXaHUsI. 2
121 3 Omnpenenenue koddunuenta Bsi3koctu MetogoMm Ckokca 2
128 4 Onpeznenenue TeMIepaTypsl IUIABJICHUS CIJIaBa W TPUPAIICHUS €T0 5
SHTPOIUHU.
135 4 TennonpoBOAHOCTh TBEPABIX TEI 2
203 5 N3yueHune 2JIeKTPOCTaTUYECKUX TTOJICH 2
201 6 N3yuenue pa3serBieHHBIX 1eneil. [IpoBepka npaBun Kupxroda. 2
222 7 W3ydyeHre MHAYKIIMY U CAMOUHIYKIIMH 2
215 8 W3yueHue nazepon 2
300 9 CanuTapHble HOPMBI IIPH pabOTe C paInOAKTUBHBIMH MIpErapaTamMu 2
Hroro: 24
4.4 llpakTUyeckue 3aHATHA (CEMUHAPDI)
No 3ansTus Ne Tema Kox-0
paznena 4acoB
1 1 Kunemarnka moctynaTenbHOTO ABM)KEHUS MaTEPUATBHON TOUKA 2
2 1 Kunemartuka BpamareabHOro JBUKEHHS MaTepHaIbHOM TOUKU 2
3 1 JIMHaMuKa OCTYNaTeNbHOTO ABUKECHUS 2
4 1 3aK9HBI COXpaHEHHs WMITYJbCa, MOMEHTa HUMITYJIbCa, MeXaHW4e- 5
CKOM 3Hepruu
5 1 MexaHuKa TBEpJOTO Tea 2
6 2 ["apmonnueckue konedaHus 2
7 3 OCHOBHOE ypaBHEHHE MOJIEKYIAPHO-KUHETHUECKOM TEOpHH HJealb- 5
HOTO Ta3a. YpaBHEHHE COCTOSHUS WEaIbHOTO rasa.
8 3 Buyrpennss sueprus, pabota rasa. I[lepsoe u Bropoe Hayaiao Tepmo- 2
JTMHAMUKA
9 4 3akon Kynona. PaGoTa cuit 371eKTpoCcTaTHueCcKOro moJsi. 2
10 5 [TocTostHHBIN TOK. 3aKOHBI TIOCTOSTHHOTO TOKA 2
11 6 [TpaBuna Kupxroga 2
12 7 DOnexkTpoMarHuTHas MHAYKIUA. CamouHaykus. B3auMmHas mHIyK- 2
st
13 8 Wutepdepenums ceeta 2
14 8 Hudpakuus csera. Judpakunonnas pemerka 2
15 9 S nepHble peakuu 2
16 9 PagnoakTHBHOCTB. 3aKOH PaJIiOaKTUBHOTO pachaia 2
Hroro: 32




5 YyeOHO-MeTOAMYECKOE 00ecIeUeHHe TUCIHIIINHBI
5.1 OcHoBHas 1uTEpaTypa

1. CaBeanes, U. B. Kypc oomeii ¢pusuku [Tekcr]: yaebnoe nocobue / 1. B. CaBenbes.- 5-¢ u3n.,
uctp. - Cankr-IlerepOypr : Jlanp, 2011. - (JIyumme knaccuaeckue yueoOHukn). - ISBN 978-5-8114-1206-8.
T. 1: Mexanuka. - 2011. - 352 c.: un. - [Ipeam. ykas.: ¢. 334-336.- ISBN 978-5-8114-1207-5.

2. CaBeanes, U. B. Kypc o6mieii ¢pusuku [Tekct]: yue6HOe nmocodue / U. B. CaBenbes.- 5-¢ uzj.,
uctp. - Cankr-IlerepOypr: Jlanp, 2011. - (JIyummue kinaccuueckue yueOnukn). - ISBN 978-5-8114-1206-8.

T. 2: DnexrpuyecTtBo u MarHeTusM. - 2011. - 343 c.: un. - [Ipwmi.: c. 327-339. - [Ipeam. ykas.: c. 340-342.-
ISBN 978-5-8114-1208-2.

3. CaBeabes, U. B. Kypc oomeii pusuxu [Tekct]: yaedHOE mocodue / U. B. CaBenbes.- 5-¢ uz.,
ucnp. - Cankr-IlerepOypr : Jlans, 2011. - (JIyumue xnaccuueckue yueOHukn). - ISBN 978-5-8114-1206-8.
T. 3: Mouiekyasipuas ¢pusuka u repmogunamuka. - 2011. - 209 c.: un. - [Ipun.: c. 201-206. - [Ipeam. ykas.:
c. 207-208.- ISBN 978-5-8414-1209-9.

4. Caseasbes, U. B. Kypc oomeii ¢pusuxu [Tekcr]: yuebHoe nocobue / . B. CaBenbes.- 5-e u3n.,
ucnp. - Cankr-IletepOypr : Jlanb, 2011. - (JIlyumue knaccuueckue yueoHukn). - ISBN 978-5-8114-1206-8.
T. 5: KBanroBas onTtuka. AToMmHas ¢usuka. ®usnka TBepaoro rejia. ®usuka aTOMHOI0 s1/ApPa M dJie-
MeHTapHbIX yacTul. - 2011. - 384 c.: wi. - [Ipeam. ykas.: c. 364-368.- ISBN 978-5-8114-1211-2.

5. Tpopumona, T.!. Kypc ¢pusuxu [Tekct]: yaeOHOE MOCOOHUE IS HH)KEHEPHO-TEXHUYSCKUX CIIe-
UabHOCTEH BhICIIUX yueOHbix 3aBenenuii / T.M. Tpodpumona. — 20-e uzna., crep.- MockBa: Akanemus,
2014. — 560 c.: un.- (Beicmiee npodeccuonanbHoe oopasoBanue).- [Ipeam. ykas.: c. 537-549. — ISBN 978-5-
4468-0627-0.

6. CaMmocTosiTe1bHAsI pa0oTa ¢ y4eOHBIM TeKCTOM N0 ¢pu3uKe [DIEKTPOHHBIN pecypc] : MPaKTUKYM
/ M. A. Kydepenko; M-Bo obpazoBanus u Hayku Poc. @eneparun, eaep. roc. 610pkeT. oOpa3oBar. yupe-
’KJieHue BbIcl. oOopa3oBanus "OpeHOypr. roc. yH-1" - OpenOypr : OI'Y, 2016. - 127 c. - 3arm. ¢ TUT. 3KpaHa. -
Adobe Acrobat Reader 6.0 - ISBN 978-5-7410-1444-8. - Pesxum nocTyma:
http://artlib.osu.ru/web/books/metod_all/10216_20160505.pdf

5.2 JlonosiHMTEIbHAS JIMTEPATYpPa

1. [IpakTUKyM 1O CaMOCTOSITEIbBHOMY PEIICHHIO 33]1a4 ¢ METOJAWYECKUMHU YKa3aHUSIMHU [DJIEKTpOH-
HBIH pecypc] : yueOHOe mocobue Al CTYyIEHTOB, 00YYaloLMXCsl 0 MporpaMMamM BbICIIEr0 00pa3oBaHus 1O
HanpayieHussM 1oaArotoBku 12.03.04 buorexuuueckue cucreMsl U TexHosoruu u 04.03.01 Xumus / 10. A.
I'manpiena, B. B. I'yubkoB; M-Bo o6pa3zoBanust u Hayku Poc. @enepaunu, denep. roc. Orwoxer. 00pa3oBart.
yupexieHue Bbicil. oopazoBanus "OpenOypr. roc. yH-1". - Y. 1. Mexanuka. - DneKkTpoH. TekcToBble 1aH. (1
¢aiin: 2.36 M0). - Openoypr : OI'Y, 2016. - 139 c. - 3aru. ¢ Tut. 5kpana. -Adobe Acrobat Reader 6.0 - ISBN
978-5-7410-1595-7.. - Ne roc. peruCTpaIuu 0321700749. - Pexum JIOCTYTIA:
http://artlib.osu.ru/web/books/metod_all/32415 20161201.pdf

2. JIabopaTopHBIi MMPaKTHKYM TI0 Terutodu3uke [DIeKTPOHHBINA pecypc] : yueOHoe mocodue / A. T.
YerBepukosa [u ap.]; M-Bo oOpazoBanus u Hayku Poc. ®enepanuu, Denep. roc. 6romKeT. oOpa3zoBart. yupe-
XKJeHHUe BhICII. pod. oOpazoBanus "OpeHOypr. roc. yH-T". - D1eKTpoH. TekcToBbIe naH. (1 daitn: 1.65 MO). -
Openoypr : OI'Y, 2014. - 109 c. - 3ara. ¢ TuT. 3kpana. -Adobe Acrobat Reader 6.0 - ISBN 978-5-7410-1223-
9. - Pexxum gocryma: http://artlib.osu.ru/web/books/metod_all/6348 20141106.pdf

3. 3yyenne 3aKOHOB MEXaHUKH: Meroauueckue ykasanus / E.B. Ilserkosa, E.B. Boukos, I'.C. SIkynos;
Openbyprekuit roc. YH-T. - Openodypr: ory, 2015. - 48 c. Pexum JI0CTyTa:
http://artlib.osu.ru/web/books/work_all/8231_20150629.pdf

4. COopHuK 3ama4 W BOmpocoB Mo ¢usuke [Tekcr] : yueOHOe MmocobHMe i CTYIEHTOB-MHOCTPAHILIEB,
00ydJaromuxcsi Ha MOATOTOBHUTENBHBIX (akynpTeTax BhIicIIMX yueOHbIX 3aBenenuit / H. H. Bepmepesckas, C. II.
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Eroposa.- Ctep. uzn. - Mocksa : Anbsiac, 2017. - 296 c. : wi. - Ipwun.: c. 203-216. - Cnos.: ¢. 217-295. - ISBN 978-5-
00106-071-9.

5.3 llepuoanueckue Uu3gaHusl

1. BectHuk HaHoTexHOJOTMH : KypHal. - MockBa : OO0 '"I'porex", 2021,
https://dlib.eastview.com/browse/publication/85730/udb/12
2. Nature Physics : xypnai. - Nature Journals; 2022, https://www.nature.com/nphys/ .

5.4 UnTepHeT-pecypchl

1. http://elementy.ru/lib/lections - Bwupeo3amucu u TEKCTOBBIA Marepuan IyOJWYHBIX JICKIUI
M3BECTHBIX YUCHBIX MUDA.

2. http://mipt.ru/ - cailt MoCKOBCKOro (PU3MKO-TEXHHYECKOTO HMHCTHTYTa (TOCYIapCTBEHHBIH
YHUBEPCHUTET).

3. http://www.imyanauki.ru/ - Yuensie uzooperarenu Poccun

4. https://universarium.org/catalog.ru/ - Omn-naiitn miardpopma: «YuuBepcapuym», Kypcs, MOOK:
«KimroueBblie uaen Gpu3nKm».

5. BectHux MockoBcKOro YHUBEPCUTETA. Cepus 3. dusuka. ActpoHOMHUS
https://biblioclub.ru/index.php?page=journal_red&jid=615491

5.5 IlporpammHoe obOecnedeHue, npodeccuoHabHble 0a3bl JAHHBIX M HH(OPMAIMOHHBbIE
CIIPABOYHbIE CUCTEMbI

1. Onepanmonnas cucrema PEJ] oct

2. TTaxer opucubix npunoxenuii LibreOffice?

3. I[IporpamMmHasi cuctema Jjisi OpraHu3anuy Buieo-koHdpepeHi-ceszu Webinar.ru

4. Kouncynerantllintoc [DneKTpoHHBI pecypc]: 3JIEKTPOHHOE MEPUOJAMYECKOe M3JaHUE CIpaBOYHAs
npaBoBas cucrema. / Pazpadotunk 3A0 «Koncynsrant [Lmocy, [1992-2023]. — Pexxum qocTymna K CucTeMe B
cetu OI'Y mnst ycranoBku cuctembl: \\fileserverI\!CONSULT\cons.exe.

5. http://edu.garant.ru/garant/study/ - Untepuer-Bepcusi [ APAHT-O6pa3oBanue, Cuctema APAHT
JUIS CTYJIEHTOB, aCIMPAHTOB U MpernoiaBaresieit

6. ABTOMaTH3MpOBaHHAsl MHTEpaKTUBHAs cuctema cereBoro TectupoBanus - AUICCT (3apeructpupo-
BaHa B POCIIATEHT, CsuzerenscTtBoO 0 TOCYJapCTBEHHOM perucrpanuu nporpammel mais  OBM
Ne2011610456, npaBoobnagarens — OpeHOyprckuii rocylapcTBEHHBI YHUBEPCHUTET), PEKUM JAOCTyHa -
http://aist.osu.ru.

6 MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUNINHBI

VY4eOHble ayqUTOpPUM AJIs MPOBEIEHUS 3aHATUN JIEKIMOHHOIO THUIIA, CEMMHAPCKOTO THUMA, IS
IIPOBE/ICHUS] TPYNIOBBIX M HWHIMBUAYAJIbHBIX KOHCYJIbTAIlUH, TEKYIIEro KOHTPOJS M HPOMEXYTOUHOM
aTTecTaluu.

AyIUTOpUM OCHAIEHBl KOMIUIEKTaMH yYYEHHYECKOH MeOen, TEXHUUECKUMH CpPEeICTBaMH OO0y4YeHHMs,
CITy>KalllUMU JJIs1 IpeICTaBlIeHNs yueOHOU nH(popMaluu O0JIbIION ayAUTOPHH.

[lepeueHp MaTepuanbHO-TEXHUYECKOrO obOecreueHusi, HeOOXOIUMOro Ul pealn3aluu MPOrpamMMbl
OakanaBpuaTa, BKIIOUaeT B ce0s nmaboparopun: «MexaHHKa U MOJEKYyIspHas (Qu3MKay, « IJIEKTPUUECTBO U
MarHeTusm», «Onrtuka», «ATOMHas W sjepHas (QHU3MKa» OCHAILICHHbIE J1a0OpPaTOPHBIM O0OPYIOBaHUEM,
IIaKkaTamu, TabauuaMu GU3NYECKUX BETUYHH.

! Jis Pabounx ctannmii B penakiun «CTaHmapTHasD

2 BximouaeT B cebsi TEKCTOBBIM MPOLIECCOp st BCeX BHIOB gokymenToB Writer, tabiamunbiii mpoueccop Calc, nporpammy ajist co-
3aHus Mpe3eHTauil |MpPress, BeKTOpHbBIN rpaduueckuil peaakTop AT co3MaHus OJIoK-cxeM U auarpamm Draw, pemaktop Gopmyn
Math, koMIToHeHT, NpeHA3HAYEHHBIN I CO3MaHus 0a3 JaHHbIX Base.
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