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1 Henu n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

[Tommydenue CTyaeHTaMH TEOPETUYECKUX 3HAHUH B 001acTé  (PU3MKO-XUMUYECKUX
MIPOLIECCOB, TPOTEKAIOUMX B ypOocucTeMax, a TakKe OBJAJCHHE METOAOJOTuel HXx
HCCIIEI0BAHMUS.

1.2 3agaun AMCHUILIMHBI
OcBoeHne CTyJeHTaMU HPO(ECCHOHANBHBIX 3HAHUM W MOIy4eHHE NMPOo(hecCHOHATBHBIX
HaBBIKOB B 00J1aCTH (PU3UKO-XUMHUYECKUX IIPOLIECCOB, IPOTEKAIOIINX B ypOOCUCTEMAX.

1.3 MecTo AucuMIuIinHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

HuctmiuimHa —«®DuU3uKO-XMMUYECKHE TIpolecchl B ypOocucTeMax» OTHOCHTCA K
JUCLHUIUTMHAM TI0 BBIOOpPY YacTH, GOpMHUPYEMOW yd4aCTHHKaMH OOpa30BaTENbHBIX OTHOIICHUH,
broka 1. Juctummaet (Moynu) yaeOHOro Tuiana. B cooTBeTcTBUY ¢ paboduM y4eOHBIM IIJIAHOM
TUCUMIUIMHA H3ydaeTcss Ha 1 Kypce mo ouyHOW Qopme oOydeHus. Bupg mpomexyTodHoi
aTTeCTallUU: SK3aMEH.

WN3ydyenuro  pucuurinabl  «DU3HKO-XMMHUYECKHE TMPOLECChl B ypOocucTeMax»
MpeIIecTBYeT U3y4YeHNEe TUCIHUILUTUHBI « AKTyallbHbIE 3a7aui TeXHOC(HEpHOH 0e30MacHOCTHY U
«MonuTopuHT 6€30macHocTU». JIUCIUILTNHA SBISETCS MPEANISCTBYIOMICH TPU U3YUYEHUU TaKHX
TUCIUIUINH, Kak «MareMaTtudeckoe MOJETUpPOBaHUE MPOIECCOB MEepeHoca B TexHocdepe U B
9KO3ALIUTHBIX CUCTEMaX», «Y CTOWYMBOCTh 00BEKTOB TEXHOC(HEPHI».

1.4 IlepevyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHHs] IO JMCHHILIMHE (MOAYJIIO0),
COOTHECCHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHs 00pa30BaTeJbHOH NPOrPaMMbI

N3ydenne panHOW y4eOHOW JHCHUIUIMHBI HAMPaBICHO Ha (QOPMHUPOBAHUE Y
00yYaroImuxcst CAeIyOIUX KOMIETEHIIHN:

KOZ[ 1 HAUMCHOBAHWE MHAMUKATOPA JOCTUIKCHUA

PesynbTarel 00yueHus IO JUCIUTLTHHE
KOMIIETEHIIUU

IIK-2 Crnoco0HocTh onpeaensiTb MOAXOAbI A 3alUTHI OKpPYsKkamoueil cpeabl U OLEHUBATH AOCTYMHOCTh
MPHPOAOOXPAHHBIX TEXHOJIOIHIi /UIsl OPraHM3aANUM

UIIK-2.1. leMOHCTpUpYET 3HAHUS B ONPECICHUN | 3HAET U OIpeaesseT MOAXOAbl Ul 3alllUMThl OKpYKarouen
COBPEMCHHBIX TIOAXOJOB 3allWTHl OKPYKAOMEeW | Cpeapl W  ONEHKH JOCTYHHOCTH  INPHPOJOOXPAHHBIX
CpeIIbl ¥ OLICHKH JOCTYITHOCTH MPUPOIOOXPAaHHBIX | TEXHOJIOTMHA Ui  OpTaHW3allid, OCHOBHBIE  (PH3HKO-
TEXHOJIOTUIH XAMHYECKHE IIPOIECCHl, MPOTCKAOIIUEe B TPUPOAE U
MIPUMEHSIEMBIC B COBPEMEHHOM TEXHOJIOTHU

YMeeT NpOBOIUTH MOMCK M HCIOJIB30BATH IOAXOABI JUIS
3alIUTBl OKPYXKAIOMIEH cCpeasl W OLEHKH JIOCTYIHOCTh
IPUPOAOOXPAHHBIX  TEXHOJOTMH Ui OpraHU3aluH,
UICHTH(GUINPOBATh MPOIECCH, MPOTEKAIOIINE B MPUPOIE U
NPOM3BOJCTBEHHBIX  MpoIleccax, TNPUMEHATh  METOIBI
MaTeMaTHYeCKONH 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX

Brnaneer monxomamu, crocobaMu M IpUEMaMK JAJISL 3aI[UTHI
OKpYy Karouiei cpenbl U IIPOBEICHUS DKCIEPTU3HI
JOCTYIHOCTH  HPUPOAOOXPAHHBIX  TEXHOJOTMH  As
OpraHM3aIMi, CIOCOOHOCTBIO HACHTH()UIIMPOBATH MPOLIECCHI,
IIPOTEKAIOIUE B IPUPOAE U IPOU3BOJICTBEHHBIX IIpoLieccax Ha
OCHOBE 3aKOHOB (PU3NUECKON XHUMUH

UIIK-2.2. Hcnonp3yeT OCHOBHBIC IOAXOABI B | 3HAET, KaK WCIOJNB30BaTh TOAXOMBI JUIA Pa3padOTKH,
LEsIX 3allUThl OKPYXKAIOLIEH Cpelbl U OLUEHKU | BHEAPEHHS W  COBEPUIEHCTBOBAHUS CHUCTEMBl  3alUThI
JOCTYIHOCTH NPUPOJOOXPAHHBIX TEXHOJOTUN OKpYyKarouien cpenbl u OIICHKU JIOCTYITHOCTHU
MPUPOJOOXPAHHBIX ~ TEXHOJIOTHH,  TPUHIUIBI  PabOTHI
COBPEMEHHOM M3MEPUTENBHOM TEXHUKH, COBPEMEHHBIE
METOJIbI I3MEPEHUS

YMeeT OCYIIECTBIATh 3alUTy OKPYKAIOIEH CPEabl U OLEHKY
JOCTYITHOCTH  TPUPOAOOXPAHHBIX  TEXHOJOTHH s




Kon n HanmenoBanue WHAWKATOpa TOCTUKCHUA

Pe3ynbraTel 00y4YeHUS M0 JUCIUIITHHE
KOMIICTCHIINH Y v A

OopraHusalnuu, HUCIoJb30BaTb COBPEMCHHYIO MU3MCPUTCIIbHYIO
TCXHUKY, COBPCMCHHBIC METObI U3MCPCHU

Biazeer HaBBIKAMHU 3alUTHl OKPYKAIOMICH CPebl U OLECHKH
JOCTYITHOCTH MPUPOTOOXPAHHBIX TEXHOJIOTHI,
CIIOCOOHOCTBIO HCIIONB30BATh COBPEMEHHYIO H3MEPUTENBHOM
TEXHHKY, COBPEMEHHBIE METO.Ibl H3MEPEHHS

[K-5 Cnoco0HoCTH onpeaesaTh 00beM H COCTaB PadoT Mo 00CIeJOBAHUIO COOPY KEeHUIl OYHCTKH CTOYHBIX
BO/I M BOIONOAITOTOBKH; OCYLIECTBJISATH KOHTPOJIb M YIPaBJIeHHe 3THMH padoTaMu

UIIK-5.1. HdemoHCTpHpYeT CHOoCcOOHOCTH | 3HAeT U ompenessieT 00beM B COCcTaB padoT 1O 00CIIeTOBAHHIO
OCYIIECTBIIAITH  PabOTBI MO0  OOCIETOBAHHIO | COOPY)KCHHH OYHCTKH CTOYHBIX BOJ M BOAOIOATOTOBKH,
COOPY)KCHHH  OYHCTKM  CTOYHBIX  BOA M | METOJbI ynpaBieHHUsS PU3HKO-XMMHUYECKUMH MTPOLeCccaMu

BOJIOTIOITOTOBKH YMeeT HUCHONB30BaTh OCHOBHBIC METONBI M IIPUEMBI I
orpenerieHNst o0beMa W cocTaBa padOT MO 00CIeIOBaHHIO
COOPY)XEHHH OYHCTKH CTOYHBIX BOJl M BOJOMNOATOTOBKH,
MPUMEHATh METOABl  YHpaBlICHUS  (HUIHMKO-XUMHYECKUMHU
mpoleccaMy Uil pelleHHsl 33ja4 B HOBOM IPHJIOXKEHUH,
Ka4Y€CTBECHHO OLICHMBATH KOJIMYCCTBCHHBIC PE3YyJIbTAThI

Brnanmeer cmocobamu pacueta M IPOCKTHPOBAHUS CHCTEM
obecrieueHnsi 0E30MAaCHOCTU I ONpelelieHus o0bema u
cocTaBa pabOT MO O0OCIIEOBAHUIO COOPYXEHHH OYUCTKH
CTOYHBIX BOJ M BOJONOATOTOBKH, MCTOJaMHU YIIPABJICHUA
(l)I/I3I/IKO-XI/IMI/I'~IeCKI/IMI/I mnmpoueccamMu il peIICHUA 3adad B
HOBOM IIPUJIOKCHUU, CHOCO6HOCTBIO KAa4E€CTBCHHO OILICHHBATh
KOJINYCCTBEHHBIE PE3yJIbTATHI

WIIK-5.2. Vcnonb3yeT HaBBHIKM OCYIIECTBICHHSA | 3HaeT 00BEM M COCTaB padOT OCYIIECTBIICHHUS KOHTPOIS U
KOHTPOJISI W  yNpaBlIeHUss paboramMu 1O | ympaBieHHs paboTramMu 10 OOCIIEIOBAHUIO COOPYKEHHH
00CIIeIOBaHUIO COOPY)KEHHH OYMCTKM CTOYHBIX | OYMCTKM CTOYHBIX BOJ M BOAOIOATOTOBKH, METOJBI
BOJI M BOJIOIIOATOTOBKHU MaTeMaTH4ecKoi 00pabOTKM SKCHEPUMEHTAIBHBIX JTaHHBIX,
OCHOBHBIE 3aKOHBI (PM3MUECKON XUMHH

YMeeT HCHoOnb30BaTh OCHOBHBIE METOABI M IPHEMBI
OCYIIECTBJICHHSI KOHTPOJII W YNpaBICHUS pabdoOTaMu IO
00CJIEIOBAaHUIO COOPY)KEHHH OYHMCTKM CTOYHBIX BOA U
BOJIOIIOITOTOBKH, noaoupars HEO00XO0/IMMbIe
TEXHOJIOIMYECKHE CXEMbl OUYMCTKM M 3alUThl CpEAbl
o0HTaHMs1, IPUMEHSATh OCHOBHBIE 3aKOHBI (PM3MUYECKOH XUMHHU
JUIsl OOBSICHEHUI SIBIICHUI B IPUPOJIE U ITPOM3BOICTBEHHBIX
npoueccax

Brameer cmocobamu pacdera W TPOCKTHPOBAHHS CHCTEM
obOecriedeHnss  0e30mMacHOCTH, HA  OCHOBE  KOTOPBIX
OCYIIECTBIISICTCS KOHTPONb U YIpaBICHHE pPabOTaMH 110
0OCIIEIOBAaHUIO COOPY)XCHHH OYHCTKH CTOYHBIX BOX U
BOJIOTIOATOTOBKH, METOJaMH MaTeMaTHYecKolH 00pabdoTKu
9KCIEPUMECHTANBHBIX TAHHBIX

Pe3ynbrartel 00ydeHHs MO AMCLUMIUIMHE JOCTUTAlOTCS B paMKax OCYIIECTBIIEHHUS BCEX
BUJIOB KOHTaKTHOH U CAaMOCTOSATENIbHOM pabOoThl 00yUaroIINUXCsl B COOTBETCTBUU C YTBEPIKJICHHBIM
y4eOHBIM IJIAHOM.

WHaukaTtopel  JOCTHXKEHHS] KOMIETEHLMH  CYMTalOTCS  CPOPMHUPOBAHHBIMU  TpU
JOCTHKEHUHN COOTBETCTBYIOIIMX UM PE3YyIbTaTOB O0yUEHHS.

2 CTpyKTypa U cofepKaHue AU CHHUIIIMHBI

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUIAM padoT

OOmiast TpyA0EMKOCTh JUCIUILIAHBI COCTaBiisieT 4 3aderHbie enauHuIlbl (144 yaca), ux
pacmpeneneHye mo BujaaM padoT MpeICTaBICHO B TaOJIHIIE.

Bcero ®opma oOydenust

Bunst padot
4acoB OoYyHas

2 cemecTp (Jachl)

KonTakTHas pa6oTa, B TOM 4HcJIe:




AyIHMTOpHBIE 3aHATHS (BCEro): 48 48
3aHATHS JIEKIIMOHHOTO THIIA 16 16
71a00paTOPHBIE 3aHATHS 32 32
Huas koHTaKkTHas padora: - -
Kontpons camocrostensHoii pabotsl (KCP) - -
[Tpomexyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHAsi padoTa, B TOM YHCJIEe: 69 69
CamocTosTensHOe H3yYeHne pa3ielioB, CaMONIOATOTOBKA (IpopaboTka u
MTOBTOPEHHE JIEKIIMOHHOTO MaTepraia i MaTepraia yIeOHHKOB ¥ YIeOHBIX 30 30
M0coONH, MOITOTOBKA K JTA00OPATOPHBIM, KOJUIOKBUYMaM H T. 1I.)
ITonroroBska k TCKYIIEMY KOHTPOJIIO 39 39
Kontpous:
IToarotoBka K 9K3aMeHy 26,7 26,7
OO0mas Tpy10eMKOCTh vac. 144 144
B TOM 4YNCJie KOHTAKTHasi padora 48,3 48,3
3a4. el 4 4

2.2 Conep:xanue JUCUUIIMHBI
Pacrnipenenennie BuoB yueOHOI pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTHHBL.
Pa3nensl (TeMbl) TUCIUTUIMHEL, H3y9aeMble BO 2 cemecTpe (ouHas hopma 00ydICHHS):

KonugectBo yacos
Ne HaunmenoBaHue pa3zienos (TeM) AynuropHas Breaynuropras
Bcero pabota pabota
J |13 | JIP CPC

1 HccnenoBanne TepMOMHAMEIKH PACTBOPEHHUSI Ta3a B BOJAHOM 28 4 i 8 16
pacTBope

2 |Uccnenosanue 0y(dhepHOit EeMKOCTH BOJHOT'O pacCTBOPA 28 4 - 8 16

3 |HccaenoBanue MoryIoOTUTENBHON CIOCOOHOCTH 1OY 30 4 - 8 18

4 UccnenoBanue mpoieccoB pacTBOPEHUS TBEP/bIX BEILIECTB B 31 4 _ 8 19
MPpUPOJAHBIX BOJAX. KOHHOHZ{HI)IC CHCTCMbI
HUTOI'O no pazoenam oucyuniumul 117 16 - 32 69
Koutpois camoctositenbroi pabotsl (KPIT) - - - - -
ITpomexyrounas arrecrauus (MKP) 0,3 - - - -
[ToaroToBKa K SK3aMEeHY 26,7 - - - -
OO61mas TpyJ0€MKOCTh IO JUCITUILINHE 144 - - - -

ITpumeuanue: JI — nexuu, [13 — npakTrueckue 3anatus / cemuHapsl, JIP — maboparopHsie
3anstusa, CPC — camocrositensHas paboTa CTy/IeHTa.

2.3 Copaep:xanue pa3/iesioB (TeM) THCHUNIHHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

HaumeHnoBanue pa3nena dopma TeKyIero
Coneprkanue pasjena (TeMbl)
(TemsI) KOHTPOJISA

1 |Bsenenue. TexHocdepa |OcHOBHBIE TePMHUHBI, HOHATHS U onpeneneHus. TexHochepa u ee|KP
U €€ COCTaBJISIOIINE coctaB. Yuenue B.M. Bepnanckoro o Omocdepe. Hoocdepa.
OmnpeneneHne TEpMHHA <«Barps3HUTENb» (KCEHOOMOTHK) s
okpy»xatonieit cpensl. [loHATHE 0 MOBEAECHUM 3arps3HUTENEH Kak
0 CIIOXKHBIX IpoLEccax B3aUMOIEHUCTBHUS €ro ¢ KOMIIOHEHTaMU

cpeabl

2 | Pu3HKO-XUMUS Cocras u ctpoenue armocgepsl. MUKpoKoMITOHeHTHBIE puMecH |KP
aTMoc(epsl 1 ee B armoctepe. PamgmoaktuBHoe 3arpsisHeHne. OcoOeHHOCTH
3arps3HATENeH XAMHYECKHX TPOIECCOB B aTMocdepe. XUMHSA CTPaTochepsl.

[Ipobnema crpatochepHOro ©O30HA, €ro oOpa3oBaHUE U
paspymenue. [IpeBpamienus Bemects B Tponiochepe. CBOOOIHbIE
paauKalbl. XumMuyeckue MIPEBpAIICHUA OPraHNYCCKUX BEIICCTB B
atmocepe. CoenuHeHHs a30Ta U cepbl B Tporochepe. OKCHap
a30Ta, arMoc(epHble peaKIuu JUOKcHIa cepbl. KucaoTHBIN
noxnab.  JucmepcHele cucteMbl B arMmocdepe. Peakimun




obOpaszoBanus  aspo3oseil. CMOrM, HX BHIBI, YCIOBHUS
BO3HHKHOBEHHS U OCHOBHBIC XapaKTCPUCTUKH. I[lapHHMKOBBIN
apdexT. Bo3melicTBHe 3arpsA3HAIOMMX BEMIECTB HAa OOBEKTHI
TexHOC(hEpH!

TIpoIIecCH B tHTOC(hEpe.
3arps3HEeHUs 1M0YB

yurocdepe. XUMIUYECKUN COCTaB, CBOMCTBA U 3arpsi3HEHHUE TIOYB.
Peonornueckue xapakrepucTUKH M04YB. OKHCIUTETBHO-
BOCCTaHOBHTEIbHBIE TIPOIecCH B mouBax. [lormorurensHas
cniocobHOoCTh o4B. CoeanHeHns a3ota u ¢ocdopa B MOYBax.
XUMHUYECKOE 3arpsi3HEHHUE W OXpaHa I0YB. Y 100peHMs,
XMMHUYECKHE CPEJICTBA 3alIUTHl pacTeHHH. Peakin pazpymenns
MECTUIUIOB, TepOUIINAOB U JPYTUX OPTaHUUECKUX COCTMHEHUIT

3 | DuU3HKO-XUMHYECKHE CocraB ruapoctepsl. AHOManbHBIE cBoiicTBa Boapl. CriocoOsr|KP
cBoiicTBa ruzmpochepsl.  |KnaccuuKanuy IPUPOAHBIX BoA. CBOWCTBA MPUPOIHBIX BOJ, HX
Tpanchopmanms KauecTBO. JKecTKOCTh MPUPOAHBIX BOA. XUMUUECKHUE IIPOLIECCHI B
3arpsi3HUTENEN B HEH runpocdepe. KucirorHo-ocCHOBHOE paBHOBECHE M OKHUCIHUTEIFHO-

BOCCTaHOBUTEJbHBIE mpouecchl B ruppocdepe. Ilpoueccsr,
CBSI3aHHBIE C 3arpsi3HEGHUEM THApochepsl — HOHHU3ALUSL
XMMUYECKUX 3arps3HUTENEH, TUAPOIU3 colel M OpraHMYecKUX
COEIMHEHUH, mpouecchl KoMIUleKcooOpa3oBaHus. OCHOBHBIE
3arpssHuTeNH rugpocepsl. CTouHble BOIBI. METOABI OYMCTKU
CTOYHBIX BOJ

4  |Du3MKO-XUMUYECKHUE CocraB u cTpoeHUe UTOC(hEpbl. XMMUYECKHE IPOLECCH B KP

2.3.2 3ausarus CEMUHAPCKOT0 THIIA (npaRanecKue / CEMUHApPCKUE 3aHaTHa/
JabopaTopHblie padoThl)
JlabopaTopHbie pabOThI
dopma
Ne HammenoBanwne paznena (TEMbI) Temartuka 3aHATHI/PabOT TEKYILETo
KOHTPOJIS
1 |Beeacnue. TexHocdepa u ee coCTaBIISAIONINE UccnenoBanue TepMoaMHaMuKU pacTBopeHust  |JIP
rasa B BOJIHOM pacTBOpe
2 |Duzuko-xumus atMochepsl U ee 3arpsizuureneii [VccnenoBanne 6yhepHOi eMKOCTH BOJHOTO JIP
pacTBopa
3 |Dusuko-xumuyeckue cBoiicTBa ruapocdepsl.  |MccienoBanue noryiotutenbHoM ciocobHoctn  [JIP
Tpanchopmanus 3arpsi3HUTENCH B HEM I10YB
4 |®usuko-xuMHUYECKHe Tpoliecchl B tutocdepe. |MccnemoBanne mpoeccoB pacTBOPEHHS JIP
3an$[3HeHI/I$[ II04YB TBEPABIX BEUICCTB B IPHUPOJHBIX BOAAX.
KosmonHele cucteMsl
3ammuta gaboparopHoit pabotsl (JIP), kouTposbHas pabora (KP).
[Ipy wW3yyeHWHM JUCUUIUIMHBI MOTYT TPUMEHATHCS  DJICKTPOHHOE O0OydeHwue,

JUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHOJI0ruH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IlpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
He npeagycmoTpensl.

2.4 IlepedyeHb y4eOHO-METOAUYECKOI0 o0ecneYeHHsl I CAMOCTOSATEIbHOI PadoThI
00y4aroIUXCcH M0 JUCUMUILTIMHE (MOTYJII0)

Ne Bux CPC [epeuenp y4eOHO-METOINUECKOTO 0OECTIEUEH S AUCIIMIUINHEI 110 BHIITOJITHEHHIO
- CaMOCTOSTENIFHON pabOTHI

1 2 3

2 |CamocrosiTenpHOE SApocnaBues A.b. ®uzndeckas xumus. — Mocksa: Hayunsrit mup, 2013. — 262 c.
H3YHCHHC Pasieos, KoBanenko, A.B. MaremaTnueckoe MOJEIUpOBaHNE (PHU3MKO-XUMHUUECKHX
CaMOIIOITOTOBKA . . . )
(npopaboTka u nporieccoB B cpene Comsol Multiphysics 5.2 [DnextponHbI pecypc]: yueO.
HOBTOpeHHe nmocobue / A.B. KoBanenko, A.M. Y3nenosa, M. X. Yprenos, B.B. Hukonenko. —
JIEKIMOHHOTO MaTepuana OnextpoH. naH. — CankTt-IlerepOypr: Jlans, 2017. — 228 ¢. — Pexum nocryma:
1 Matepana yuebrnkos |NttPs://e.lanbook.com/book/93695
U y4eOHBIX TI0COOHi, MeToauueckue yKa3aHus 110 OPraHU3aIiy CAMOCTOATEILHOM paboThL.
MOJTrOTOBKA K



https://e.lanbook.com/book/93695

nabopaTopHbIM paboTaM, |MeToIUUeCKUe YKa3aHUs K BBIOJIHCHUIO JaO0OPATOPHBIX pPadOT. YTBEPKIACHBI
KOJJIOKBMYMaM H T.[1.) kadenpoii puzmueckoit xumuu, mpotokosn Ne 17 ot 11.05.2017 r.

3 |[loaroroBka K TEKymIemy
KOHTPOJIIO Metonuyeckue yka3aHUs K BBITOJIHEHHUIO JTAOOPATOPHBIX paboT MO NHUCUUIUIMHE.

Yr1BepxueHsl kadenpoit pusnueckoit xumun, npotokoa Ne 10 ot 13.03.2018 r.

Metoauueckiue peKOMEHIAUMU K OpraHu3alliid ayJUTOPHOW M BHEAyAUTOPHOMU
(camocTosTenbHOI) PabOTHl CTYAEGHTOB: MeToAmdeckue ykazaHwus / cocrt. T.IL
Cropoxenko, T.b. Iloumnox, A.B., becmamoB, H.B. Jloza. — KpacuHonap:
Kyb6anckwuii roc. yu-1, 2018. 89 ¢

Y4eOHO-METOIMYeCKHE MaTepHalibl Ui CaMOCTOSTEIbHONH pPabOThl OOydYaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMHM BO3MOXKHOCTAMU 310poBbs (OB3) npenocrapistorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

JUist 11 ¢ HapyIEHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist 5L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUT'ATEIBHOTO amapaTra:

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3 OOpa3oBaTe/ibHble TEXHOJOTMH, NMPHUMEHsieMble NPH OCBOEHUM JMCUHUILIMHBI
(MmonxyJis)

Jia popmupoBaHus NpodecCHOHAIbHBIX KOMIIETEHLUN B IPOLIECCE OCBOCHHUS Kypca
UCIIOJIb3YeTCsl TEXHOJIOTUs PO(ECCHOHABHO-PAa3BUBAIOIIETO 00YUYeHNUs, IPeAyCMaTpHBAIOILAs
HE TOJBKO IepeAady TEOpEeTUYECKOro Marepuayla, HO W CTUMYJIMPOBAaHUE M pa3BUTHE
IPOAYKTHBHBIX MMO3HABATENIbHBIX JACHCTBUM CTYJIEHTOB (Ha OCHOBE MCHXOJOTO-MEAarorunueckon
TEOPUHU MO3TATHOTO (POPMHUPOBAHUS YMCTBEHHBIX AEHCTBUIA).

B Xozme wu3ydeHHs JUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIb30BAHME  CIIEYIOIIMX
00pa30BaTeNbHBIX TEXHOJOTMHA: JIEKIMH, J1a0OpaTOpHble 3aHATUS, NpoOiieMHOe oOyueHwue,
MOJlyJIbHasi TEXHOJOTHS, MOATOTOBKAa MHCbMEHHBIX aHAJIMTUYECKUX pabOT, CaMOCTOATEIbHas
paboTa CTy/IeHTOB.

KoMmneTeHTHOCTHBIH MOAXO0J B paMKax MpenojaBaHusl AUCHMILIMHBI pealu3yeTcs B
UCMOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TPOEKTHBIX METOJUK,
MO3rOBOIO IITypMa, pa3dopa KOHKpPETHBIX CHUTYyallud, aHajau3a I[eJaroruiyeckux 3ajaad,
[e/1arornyeckoro KCIepruMeHTa, HHBIX (OpM) B COUETAaHUU C BHEAYTUTOPHOI paboToii.

NupopmaniioHHble  TEXHOJIOTHUH, TpPUMEHSEMble TPU U3YYEHUHM  JUCLMILIUHBIL:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNIbHBIE TEXHOJIOTHH, TPUMEHSIEMbIE IPH U3YYEHUU AUCHUTUTUHBI
— JUIsl JIMIl C OrpPaHMYEHHBIMH BO3MOYKHOCTSMHU 30POBBSl MPEIyCMOTpPEHa OpraHHU3aIus
KOHCYJIbTAIMM C NCIIOJIb30BAHNUEM JIEKTPOHHOMN IOYTHI.

4 OueHOYHBbIE CPeACTBA VIS TEKYIIero KOHTPOJISl YCIIeBAeMOCTH U NMPOMeKYTOYHOI
aTTrecTanuu

OneHouyHble CpeACTBa MpeIHAa3HAYeHbl JJIs KOHTPOJS U OLEHKH O0Opa30BaTeIbHBIX
JOCTIDKEHUH  0OydaroIMXCsi, OCBOMBIIMX Iporpammy y4deOHOM aucuuruiael  «®dusnko-
XUMHUUYECKHE MTPOLIECCHI B ypOocHcTEMax ».

OneHouHbIEe CpPECTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl Ul MPOBEACHUS TEKYLIero
KOHTPOJISA B KOHTPOJIBHBIX paboT, pa3HOYPOBHEBBIX 3a/laHUI 1 IPOMEKYTOYHOM ATTeCTALUM B
(bopme BOIPOCOB U 3aJIlaHUI K SK3aMEHY.



CTpyKTypa OLEHOYHBIX CPEICTB /sl TeKYIIell U MPOMEKYTOYHOH aTTecTallun

Ko n HanmeHoBanne

HanmeHoBanMe OIICHOYHOTO

Ne MHJUKaTopa (B PesynbraTe! 00ydeHns CpeacTBa
n/m COOTBETCTBHH C TI. (B cooTBercTBUM C 1. 1.4) Texymmii | [IpomesxxyTounas
1.4) KOHTPOJTb aTTecTanus
UIIK-2.1. 3HaeT ®W ompexenseT HoAXoxel it 3ammThel | KP Bonpoc Ha
JemoHCTpHpYET OKpYXKaloIlell Cpenpl M OIEHKH JOCTYIHOCTH 9K3aMEHE
3HAHUA B | IPUPOJOOXPAHHBIX TEXHOJOTHUI I OpraHU3alny,
orpezeneHNH OCHOBHBIE (U3UKO-XMMUYECKHE MIPOLIECCHI,
COBPEMEHHBIX NPOTEKAIoNe B MPUPOJE W NpPUMEHSEMbIE B
MOAXOAOB  3alUTHl | COBPEMEHHOMN TEXHOJIOTHH
OKpY>Karouien cpenbl
- omenKy | Y MECT IPOBOIHTE TOKCK H HCTIONB30BATH MOAXOBI
JOCTYTHOCTH ANS  3AIIMTHl  OKPYKAIOWEH CpPEelbl H  OLCHKH
NPHPOIOOXPAHHBIX JOCTYIHOCTh IPHPOJOOXPAHHBIX TEXHOJOTHH IS
1 TeXHOJTOTHI OpraHM3ali, HICHTH(QUIMPOBATH  IMPOIECCHI,
MPOTEKAIOIUEe B TMPHUPOJAE U TPOU3BOJCTBEHHBIX
mnmpoueccax, MpUuMEHATbL METObL MaTeMaTH4eCKOn
00pabOTKH IKCIICPUMEHTAIBHBIX JAHHBIX
Brnaneer nogxomamu, cnoco6aMu M mprueMaMu st
3alIUTBl  OKPYXKAIOIIEH cpeapl H  IMPOBEICHUS
OKCIICPTU3BI JOCTYIIHOCTHU MIPUPOJOOXPAHHBIX
TEXHOJIOTHH JUIsi OpraHU3aliH, CIOCOOHOCTHIO
UACHTU(UIMPOBATh TPOLECCH, NPOTEKAIOIINE B
NpUpoJie M MPOMU3BOJACTBEHHBIX IIPOIECCAX Ha
OCHOBE 3aKOHOB (PU3NYECKON XHUMUH
UIIK-2.2. 3HaeT, Kak HCHOJb30BaTh  moaxoael s | KP Bormpoc Ha
Hcnonb3yer pa3paboTKu, BHEAPEHUS M COBEPIICHCTBOBAHUS 9K3aMEHe
OCHOBHBIC MOJXOJIBI B | CHCTEMBI 3alIUTHl OKPY’KAIOIEH CpPelbl U OLECHKH
HETsIX 3aMIUTHl | JOCTYIMHOCTH HPHUPOJOOXPAHHBIX TEXHOJOTHH,
OKpYXKalOIIeH Cpenbl | MOZAETH CYNIECTBYIOIINX MEMOPAaHHbBIX TEXHOIOTHH
" OLCHKM | 3aIIMTHl  4YeJOBeKa W  Cpeasl  OOWTaHus,
JOCTYITHOCTH TEOPETHYECKHE W MPAKTHYECKHE OCHOBBI IS
MPUPOOOXPAHHBIX aHaIM3a ¥ OLEHKU Pa3IMYHBIX MPoOieM B obnacTu
TEXHOJIOTUil MeMOpPaHHBIX TEXHOJIOTHH 1 3aIIUTH Orocheps
2 YMeeT 0CyIIeCTBISTh 3aUTy OKPY>KaroIen cpeibl
W OLUEGHKY JOCTYITHOCTH HPHUPOJOOXPAHHBIX
TEXHOJIOTHH /ISl OpPTaHM3alM, IPOU3BOIHUTH
aHaJIn3 JIATEPATYPHBIX JaHHBIX, CpaBHUBATh
MOJIYYCHHBIC PE3YJIbTaTbl C MHUPOBBIM YPOBHEM,
AQHAIM3MPOBATh  JIOCTOMHCTBA U HEIOCTaTKH
Mozenen CYIIECTBYIOUIUX MeMOpaHHBIX
TEXHOJIOT U
Buiageet HaBbIKaMy 3alIUTHI OKPYXKAIOLIEH Cpelibl U
OILIEHKHU JIOCTYITHOCTH MIPUPOAOOXPAHHBIX
TEXHOJIOTU I
HIIK-5.1. 3HaeT U ompezaenseT od0beM M cocTaB pabor mo | KP Bormpoc Ha
JeMoHCTpHpYeET 00CIIeJOBAHHIO COOPYKEHHU I OUUCTKH CTOUHBIX BOJI JK3aMeHe
CIIOCOOHOCTB 1 BOJOIIOATOTOBKH, METO/IbI YIIPaBJIEeHUS (PU3UKO-
OCYIIECTBIISITH XMMHUUYECKHMH ITPOLIECCaMH
paboTsI o
06CJ'IC,HOBEIHI/IIO YMeeT ucnob308aTh OCHOBHBIE METOABI U ITPUEMBI
3 CoopyKeHHit AJIs OUpeeNeHus OG’bGMaUI/I cocrasa paboT 10
OUYNCTKHU CTOYHBIX 06CHCIIOBaHI/HO COOPYXKECHHUU OYUCTKH CTOUYHBIX BOJ
BOJI " )5 BOJOIIOATOTOBKH, TPUMCHATH METOAbI
BOJZOTIOATOTOBKH yIpaBiaeHust (PU3NKO-XUMHUYECKUMH IPOIIECCAMHU
JUIL pELIeHUs] 3a7ad B HOBOM IIPHIOKCHHH,
Ka4eCTBEHHO OLIEHUBATh KOJINYECTBCHHBIE
Ppe3yJbTaTh




Brnaneer cnocobamu pacuera M IPOCKTUPOBAHUS
CHCTEM oOecrieueHust 0€30MacHOCTH TS
ompeneneHNss ob6beMa © cocTaBa padoOT 1O
00CIIeI0OBAaHHIO COOPYKEHHH OYUCTKU CTOYHBIX BOJ
U BOJOIOATOTOBKH, METONAaMH  YIpaBJICHHS
(U3UKO-XMMUYECKUMHI NPOLIECCaMy JUISl PELICHHUS
3a7a4 B HOBOM IIPHIOXKEHHH, CIIOCOOHOCTBIO

Ka4eCTBEHHO OLICHHUBATh KOJINYECTBEHHBIE
pe3yJbTaThI
UIIK-5.2. 3Haer o0beM u coctaB pabor ocymectBicHus | KP Bormpoc Ha
Hcnonp3yeT HaBBIKM | KOHTPOJISI M yOpaBlieHHs — pabotamu 110 9K3aMEHE
OCYIIECTBIICHHS 00CIIeTOBAaHHUIO COOPYKESHUI OUNCTKH CTOYHBIX BOJL
KOHTPOJIS M | 1 BOJOINOJATOTOBKHM, METOJBl MaTeMaTHYeCKOMH
yIpaBieHUs 00paboTku IKCIICPUMCHTATBHBIX JTAHHBIX,
pabotamu 10 | OCHOBHBIE 3aKOHBI (PH3UYECKON XUMUH
00CIIETOBAHUIO
COOpYKEHHIT YMeeT UCIoIb30BaTh OCHOBHBIE METO/IbI U TPUEMBI
OUMCTKH  CTOUHBIX | OCYLIECTBIICHHUS KOHTPOJIIS M yIIpaBieHUs paboTaMu
BOII 1 | 1o 00CIe0BaHNIO COOPYKEHUH OUUCTKHA CTOYHBIX
BOJIOTIOATOTOBKH BOJI U BOJIOTIOJITOTOBKH, MMOJIOUPATh HEOOXOAUMBIE
4 TEXHOJIOTHYECKHE CXEMbl OYHCTKH U 3allUTHI

cpenpl OOWTaHUS, TMPUMEHSATh OCHOBHBIC 3aKOHBI
¢u3ndeckoil XUMUM AN OOBSICHEHUH SBICHUA B
MIPUPOJIC U MPOU3BOACTBEHHBIX MPOIIeccax

Braneer cmocobamu pacueTa M HpPOEKTHPOBAHMSA
cucteM obOecredeHus] Oe30IacHOCTH, Ha OCHOBE
KOTOPBIX OCYIIECTBIISIETCS] KOHTPOJIb U YIIPAaBICHUE
paboTamy 1o 00CIIeIOBAHUIO COOPYKEHUI OUMCTKH
CTOYHBIX BOJ M BOIOIOATOTOBKH, METOAAMH
MaTeMaTHIecKoi 00pabOTKM 3KCIIEPUMEHTAIBHBIX
JaHHBIX

TunoBbie KOHTPOJIbHBbIE 32JaHUS] MJIH HHbIE MaTepHAJIbl, HeO0OX0ANMMBIE IJISl OLleHKH

3HAHUI, YMEHH I, HABBIKOB M (MJIH) ONBITA JeATEJbHOCTH, XapAKTePHU3YIOIIMX ITAlbI

(popmMupoBaHus KOMIIETEeHIIHII B Ipolecce 0CBOEHHUsI 00pa30BaTe/bLHONH IPOrpaMMBbl
Ilpumepnulii nepeuenv 60npocoe u 3a0anuil

KonTtpoabHas pa6ora no iucuuniuHe
«PHU3MKO-XUMHUYECKHE NIPOLECCH] B TeXHOC(hepe»
Bapuant Ne 1

1. TexHocdepa u ee cocras.

2. Crparocepnsiit  o30H. [lukn Yenmena. KaTtamuTuueckue IUKIBI pa3pyLIeHUs
cTparocepHoro o3o0Ha. O30HOBBIH KT U 030HOBAsSI IbIPA.

3. Kakue mnpomecchl NpUBOAAT K 3aKUCICHUIO HpUpOAHBIX Boxa? Yem ompexpensercs
OydepHast EeMKOCTh €CTECTBEHHBIX BOJIOEMOB?

4. DU3NKO-XMMUYECKHE 3aKOHOMEPHOCTH COPOIIMM HOHOB METAJUIOB HAa KATHOHOOOMEHHBIX

HOEHTpAax MOYBCHHBLIX YaCTHII.

KoHTpoJsbHas padora no 1ucuuIiuHe

«PHU3MKO-XUMHUYECKHE NIPOLECCHI B TeXHOChepe»
Bapuant Ne 2
1. 3arps3HuUTeNb  (KCEHOOMOTHK) OKpyxkaromed cpensl. Ilonstne o moBeneHUH
3arpsi3HUTENIe KaK O CIOXHBIX (U3MKO-XMUMHUYECKUX TMpolleccax B3aMMOJEUCTBUSA €ro ¢
KOMIIOHEHTaMH CpEbl.
2. [Tpupona napuukoBoro 3¢dexra. [TapHukossie razpl. OKHO Mpo3padyHOCTH. Bo3MoOKHbIE
MOCJEICTBHSI MAPHUKOBOTO (PeKTa.



3. HOBC,Z[GHI/IG TAXKECIIbIX MCTAIJIOB B BOIIHOﬁ cpeac: wmurpanud B BHUAC HCTHUHHO

pacTBOpeHHOH  (OpMbl,  B3BELIEHHBIX W  KOJJIOMJIHBIX  YacCTHII. O6pazoBanue
AJIEMEHTOPTAHIUYECKON (POPMBI TSIKEIIBIX METAJLIOB.
4. Pagmonyknunpl.  CopOuust  paguoHYKIMIOB  4YacTuiamMu mouBbl.  OOpa3oBaHue

KOMIUIEKCHBIX COETMHEHNH.

KonTposbHas padora nmo iucuunjanHe
«Pu3nKo-XUMHUYECKHe MPoIecChl B TeXHOCPepe»

Bapuant Ne 3

1. Yuenne B.U. Bepnanckoro o 6uocdepe. Hoocdepa.

2. CoctaB u crpoeHue arMocdepsl. I 1aBHbIe 1 BTOPOCTENIEHHbIE KOMIIOHEHTBI, CBOOOIHbIE
panuKaibl.

3. OcHOBHBIE XUMUYECKHE U (PU3UKO-XUMHUYECKUE MPOLIECCHI B ruapocepe.

4. CgoiictBa mouB. OcHOBHBIE (PU3UKO-XUMUYECKHE TPOILIECCHI, TPOTEKAOIINE B TOYBAX.

3a4eTHO-IK3aMeHAIHOHHbIE MATEPHUAJbI 1JIsl IPOMEKYTOUHOH aTTecTAlNU
(3K3ameH/3a4eT)
Bonpochl /151 NOATOTOBKH K YIK3aMeHY
1. Texnocdepa u ee cocras.
2. Yuenue B.U. Bepnanckoro o 6uochepe. Hoocdepa.
3. 3arps3HuUTENb (KCEHOOMOTHK) OKpYXKaromiei cpepl. [loHATHE O MOBEACHUH 3arps3HUTENCH
KaK O CJIOKHBIX ITPOIIECCaX B3aUMOJICHCTBUS €r0 ¢ KOMIIOHEHTAMU CPEJIbI.
4. CoctaB u ctpocHue armocdepbl. [ TaBHbIE W BTOPOCTENIEHHBIC KOMITOHEHTHI, CBOOOIHBIC
panukainsl. Bpemst npeOpiBanus BemecTBa B atMocepe.
5. OcobeHHOCTH XUMHUYECKHX MTPOIIECCOB B aTMOcdepe.
6. PanuoaktuBHOE 3arpsiz3HEHHE aTMOC(HEPHI.
7. Xapakrtepuctuka ctpatochepHoro ozoHa. O6pa3oBaHue U pa3pylIeHHe 030Ha B cTpaTtocdepe:
HYJIEBOU KUCIOPOIHBIN, BOJOPOIHBIN, a30THBIMA, XJIOPHBIN, OpOMHBIN UKIIBL. «O30HOBAs IbIpay»
HaJ AHTapKTUIOM.
8. IIpepaienue npumeceil B Tponochepe: cBOOOIHbIE paAuKallbl, OPTaHUUECKUE COCTUHEHMS,
OKCHJIBI CepBI, a30Ta, YIIepo/a.
9. Cworu. Ilepokcuanernnnutpat (IIAH), nonunukindeckue apoMaTuyecKle yrieBOAOPOIbI
(TTAY).
10. KucnortHsle OCcaakH.
11. JIucniepcHbie CUCTEMBI B aTMOC]eEpE.
12. «IlapHUKOBBIHA 3P derT.
13. CocraB rugpocdepsl. ' uaposornuecKuii UK.
14. AHoManbHBIE CBOWCTBA BOJEL.
15. CocraB npupoAHBIX BOJ.
16. CpoiicTBa NpUPOAHBIX BOJ M UX KAYECTBO: (PU3MUECKUE U XUMUYECKUE ITOKA3aTeNIN KauecTBa
Bozbl. Okucnsemocth BoJbl. [loTpednenue kucinopoga. A3poOHbIE U aHadPOOHBIE MPOLIECCHl B
3arps3HeHHON Bojie. JKeCTKOCTh MPUPOAHBIX BO/I.
17. OcobGeHHOCTH XMMUYECKUX MPOoIieccoB B ruapochepe. ['maponus comneil.
18. OcHOBHBIE XMMHUYECKHE U (PU3HKO-XMMUYECKHE IMpoLecchl B ruapocdepe. OKUCIUTENBHO-
BOCCTaHOBHUTENbHBIEC peaknni. CaMOOUYHIIEHHE BOTOEMOB.
19. Crounsie Boabl. XUMHYECKHE METOBI 00PAOOTKU CTOYHBIX BO/I.
20. 3arps3HHUTENH BOJBI: METAUIBI — PTYTh, KaIMHH, CBUHEI, OPTaHUYECKHE COCIMHCHUS
(penomnsr); xmopoprannueckue (IIXIIC, nuokcunsl); pochopopranndeckne COeTUHEHNs; He(PTh;
MIOBEPXHOCTHO-aKTUBHBIE BEIECTBA, CHHTETHUECKUE MOIOIINE CPEICTBA.
21. CoctaB u crpoenue nutocdepsl. BeiBeTpuBanue.
22. Tloubl. XuMHYeCKHii U (a30BbBIi COCTAB TIOYB.
23. Peonormueckue XapakTepUCTUKHU IOYB.
24. OcHOBHBIEC (PM3UKO-XUMHUECKUE MTPOIECCHI, TPOTEKAIOIINE B IIOYBAX.

10



25. Xumuueckoe 3arps3HeHue mouB: Tspkesble Metasuibl, nectuuuast (AAT), ynoopenus, nedhts
1 He(DTETTPOAYKTHI.

26. OCHOBHBIE 3arpsI3HUTENIN OKPYXKAroIIei cpebl. MUrpalusi aHTPOIIOT€HHBIX 3arpsi3HEHUN B
IIPUPOJHBIX Cpelax.

Kpurepun oueHuBanusi pe3yJbTaToB 00yUYeHUs

Onenka Kpurepuu orieHUBaHus 110 SK3aMEHY

OLICHKY «OTJIMYHO» 3aCIIy’>KMBAaCT CTYyICHT, OCBOUBIIUYI 3HAHUS, YMCHUS,
KOMIIETEHIIMH U TEOPETUYECKHIA MaTeprall 0e3 MpoOesIOB; BHITIOTHUBIIHHA
BCE 3aJlaHusl, NPEAYCMOTPEHHbIE YYEOHBIM IUIAHOM Ha BBICOKOM

Beoicokuit KayeCTBEHHOM YPOBHE; IPAKTHUYECKHE HABBIKM NPO(ECCHOHATHHOTO
YPOBEHB «5» MIPUMEHEHHSI OCBOEHHBIX 3HaHUI chopmupoBaHbl. CTyneHT cBOOOIHO
(oTHM4HO) BJIQICET TEOPETUYECKUM MaTepualoM (3HAaeT KaK OCHOBHBIE, TaK H

crienuuIecKre CHHTETHYECKAE METO/IBI, @ TAK)KE MEXaHU3MbI OCHOBHBIX
peakuuil) ¥ crnoco0eH CaMOCTOSITEIbHO PEIHIUTh SK3aMEHAIIMOHHYIO
3agaqy

OILICHKY «XOpOoIlo» 3acClly’>KMBAC€T CTYACHT, MPAKTUYCCKU ITOJHOCTBIO
OCBOWBIINH 3HAHUS, YMEHHsI, KOMIIETEHIIMN ¥ TEOPETHYECKUI MaTepual,
yT-I€6HBIe 3aJaHusd HE€ OICHCHbI MaKCHUMaJIbHBIM YHCJIIOM 63,J'IJ'IOB, B

Cpenuuii
yPOBCHD OCHOBHOM C(OpPMHpPOBaji MpakTHUeCKUe HaBbIKU. CTYIEHT XOpOILIO
(xopoto) BJIQJICET TEOPETUYECKUM MAaTepHajoM, 3HAeT 0a30BbIE CHHTETHUECKHUE
METO/bI U UMEET MPE/ICTABIECHUE O MEXaHU3MaX OCHOBHBIX CHHTETHUYECKH
BAYKHBIX pEaKLMi, COCOOEH CHPaBUTHCA C dK3aMEHAIIMOHHOM 3amayeit
IIPY HE3HAUUTEJIbHON ITOMOLIH CO CTOPOHBI ITPEroiaBaTes
OLICHKY «Y/IOBJIETBOPUTEJBHO» 3aClly’)KHUBA€T CTYACHT, YaCTUYHO C
npoberaMM  OCBOMBUIMM — 3HAHUSA,  YMEHHs, KOMIETEHUUH U
ToporoBsiii TEOPETUUECKUM MaTeprai, MHOTHE yuyeOHbIe 3a/1aHus JINOO HE BBIMOIHUII,
YPOBCHb 3% 700 OHM OIIEHEHBl YHUCIOM OaioB OMU3KUM K MHUHHMMAaJIbHOMY,
(yXOBCTBOPHTE HEKOTOpbIE MPAaKTHUYECKHE HaBbIKU HE copmupoBaHbl. CTylE€HT 3HaeT
15HO) 0a30Bble CHHTETHYECKHE METOAbI, OJIHAKO IUIOXO pa36unpaeTc;1 B
CHenU(pUUIECKUX METOJaX U MEXaHU3MaxX OCHOBHBIX peaklui, ¢ TPYAOM
CIPABJIETCS C HK3aMEHALIMOHHOW 3aJa4uel IPU CYLIECTBEHHONW IOMOIIH
CO CTOPOHBI IPETNOAABATENS
OLICHKY  «HeYJHOBJIETBOPUTEJIbHO»  3aclyKUBaeT  CTYIEHT, He
M . | OCBOMBIIMI 3HAHMSI, yMEHHsI, KOMIIETCHIINM U TEOPETUUECKUN MaTepHal,
MHUMAaJIbHbBIN
YPOBCHb 2% y4yeOHble 3aJaHMs HE BBIIOJHWJ, MPaKTHUYECKHE HABBIKM HE
(Hey 1oBAETBOPH chopmupoBanbl. CTyIEHT HE CHOCOOEH pELIUTh 3K3aMEHAI[MOHHYIO
TeNbHO) 3aJa4y JaXe C IOMOIIBI0 IpernojaBaTels M IUIOXO  BIAACET

TEOPETUUECKUM MaTepuasioM (HaOII0Ial0TCsl CYIIECTBEHHBIE OIIMOKU
pH 00CYXJIeHNN 0a30BBIX CHHTETUYECKHX METOJIOB)

Kpurepun oueHuBaHMs KOHTPOJIBHBIX padoT

OrneHKa «OTJIMYHO» BBICTABISIETCS, €CJHM CTYISHT BBIMOJHUI paboTy 0e3 OmuOOoK u
HEJIOYETOB, JIOMYCTHII He 00JIee OJJHOTO HEeI0UYETa.

O11eHKa «X0POIIO0», €CIIN CTYACHT BBINOJHUI paboTy MOJTHOCTHIO, HO JIOMYCTUI B HEH He
OoJiee 0THOM HErpyOO OMIMOKHK M OJTHOTO HEJ0UeTa, WIH He 00Jiee IBYX HEIOYETOB.

OrneHka «yI0BJIETBOPHUTEIBHO», €CIH CTYICHT MPAaBWIBHO BBIOIHWI HE MEHee
MIOJIOBUHBI Pa0OTHI WJTH JOMYCTUI He 0oJiee IBYX IPyOBIX OMIMOOK, MUIH HE O0Jee 0OHOU rpy0oit
¥ OJIHOM HerpyOoii OIIMOKK U OHOTO HEeloueTa, UM He OoJiee IByX-TpeX HErpyObIX OMNOOK, U
OJTHOW HEerpyOOi OMMOKH M TPeX HEJIO0YETOB, WIH MPH OTCYTCTBUH OMIMOOK, HO TIPU HAIWIHA
YeThIPEX-TISITH HEJ0UETOB, TNIOXO0 3HAET TEKCT MPOU3BENICHHs, JOMYCKaeT UCKaKeHHE (PaKTOB.
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OreHKa «HEY/10BJIETBOPUTEIBHO», €CIIH CTYACHT IOMYCTHI YHCIIO OIIUOOK U HEJJOYETOB,
MPEBOCXOsIIIee HOPMY, IPU KOTOPOI MOYKET OBITh BHICTABIIEHA OLIEHKA «3), UJIHM €CJIU MPABUIBHO
BBITIOJTHIJI MEHEE MMOJIOBUHBI PA0OTHI.

Kpurepun ouenuBanus pedeparon

OrneHKa «OTJIMYHO)» — BBIIIOJHEHBI BCE TPeOOBaHMS K HAMMCAHUIO U 3amuTe pedeparta:
o0o3HayeHa mnpobiema U 00OCHOBAaHA €€ aKTYyalbHOCTh, CAENaH KPaTKUN aHAIU3 PA3IUYHBIX
TOYEK 3pPEHHs Ha PACCMATPUBAEMYIO MPOOJIEMY M JIOTUYHO H3JI0KEHA COOCTBEHHAS IMO3MUIIMS,
chOopMyNIMpOBaHbl BBIBOJABI, TE€Ma pPACKpbITAa IOJHOCTBHIO, BbIAEpKAH 00BEM, COOIIOICHBI
Tpe6OBaHI/I$I K BHCHIHCMY Oq)OpMJIeHI/IIO, JaHbl TPaBUJIBHBIC OTBCTHI Ha JOIMOJIHUTCIILHBIC
BOIPOCHI.

OreHKa «XOpoII0» — OCHOBHBIC TpeOOBaHMs K pedepary U ero 3aluTe BHIIOTHEHBI, HO
IPU ATOM JIOMYIICHBI HEOUEThl. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B U3JIOKEHUU MaTepHana;
OTCYTCTBYET JIOTUYECKasi TOCIECIOBATEIILHOCTh B CYXKICHUSIX; HE BBIIEpKaH 00beM pedeparta;
UMEIOTCS YIyIIEeHUs B 0hOpMIICHUH; HA JOMOJHUTEIbHBIE BOIIPOCHI MTPH 3aIlIUTE TaHbl HEMOJIHBIE
OTBCTHI.

OrneHKa «y10BJI€TBOPUTEIbHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYIICHHUS OT TpeOOBaHUMN
K pedepupoBaHuio. B "acTHOCTH, TeMa OCBEIICHA JIUIIh YaCTHYHO; JOMYIICHBI (haKTHUECKUE
OIIMOKK B coJepKaHUU pedepaTa WM MPH OTBETE HA JOMOJIHHUTEIbHBIE BOIMPOCHI; BO BpeMs
3alIUTBI OTCYTCTBYCT BBIBO.

OneHka «HeyI0BJIETBOPHUTEILHO» — TeMa pedepara He pacKpbiTa, OOHAPYKUBACTCS
CYILIECTBEHHOE HEIOHUMAaHNE IPOOJIEMBI.

Kpurepun nuddepennupoBannoii ouenku pedepara

Kpurepuu oneHku MakcumasbHas OlleHKa B 6ajuiax
JIOrMYHOCTH U3J10KEHNUS 3
PackpbiTHe TeMbl 3
Vcnonp30BaHue MUpOKord HHPOPMALTMOHHON Oa3bl 3
Hannyne coOCTBEHHBIX BBLIBOAOB, 0000IIEHIH, 3

KPUTHYECKOTO aHaJIN3a
Cobuto/1eHue npaBuil HUTHPOBAHUS
[TpaBUIABHOCTH OOPMIICHHS
Uroro: 15

13-15 GannoB — OTINYHO;

10-12 6aymoB — X0OpOIIIO;

8-9 6a10B - y10BIETBOPUTENHHO;

0 GanyoB — HEYJOBJIETBOPUTEIIBHO.

N

-

Kpurepun onenuBanus 1a00paTopHbIx pador

«5» (OTIUYHO, 3aYTEHO): BBIITOIHEHBI BCE 3a/IaHMs TA0OPATOPHOU PabOThI, CTYIEHT YETKO
u 0e3 omMOOK OTBETHII Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpoI10, 3a4TE€HO): BBIMOJHEHBI BCE 3a/JaHHS JIa0OpaTOpPHOW pPaOOTHI, CTYACHT
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEUYAHUSMH.

«3» (yAOBIETBOPUTENBHO, 3aYTEHO): BBINOJIHEHBI BCE 3aJaHusl JIabopaTOpHOW paboTHI ¢
3aMEUYaHUSAMU; CTYIAEHT OTBETHII HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHMSIMH.

«2» (He 3a4TEHO0): CTYAEHT HE BBIINOJHWJI WIM BBIIOJHWI HENPAaBWIBHO 3a/laHus
1a00paTOpHOIl pabOTHI; CTYIEHT OTBETHII Ha KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMU MIJIM HE OTBETHUII
Ha KOHTPOJIbHBIE BOIIPOCHI.

5 IlepeuyeHb y4eOHOM JUTEPATYPhI, HHPOPMALNMOHHBIX PECYyPCOB H TEXHOJIOTHil
5.1 YueOnasi iureparypa

1. SApocnasues A.b. @uznueckas xumusa. — Mocksa: Hayunsriit mup, 2013. — 262 c.
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2. KoBanenko, A.B. Matemaruueckoe MoOJeTUpoOBaHHE (PU3UKO-XMMHUYECKHX IPOIECCOB B
cpene Comsol Multiphysics 5.2 [DnekTponHbIi pecypc]: yueb. mocodue / A.B. KoBanenko, A.M.
V3nenoBa, M.X. Yprenos, B.B. Hukonenko. — Dnektpon. gan. — Cankr-IlerepOypr: Jlans,
2017. — 228 c. — Pexum poctyna: https://e.lanbook.com/book/93695

3. Tpudonos, Koncrantun MBanoBuy. @u3nko-xuMudeckre mporeccel B Texnochepe [Tekcr]:
yaeOHuK miis ctyneHToB By30B / K. 1. Tpudonos, B. A. JleBucumnos. - M.: UHOPA-M: ®OPYM,
2007. - 239 c.

4. CtpombOepr, Apmun I'enpuxoBuy. Gusndeckas xumus [ Tekcr]: yueOHUK 711 CTY/ICHTOB BY30B
/ A.T. Ctpombepr, /1. I1. Cemuenko; mox pen. A. I'. Ctpombepra. - U3n. 4-e, ucnp. - M.: Beicias
mkoia, 2001. - 527 c.

5. Tonnmosckast, Jlugus demoroBHa. Xumust okpyxkatomed cpensl [Teker]: yueOHHMK ams
crynentoB By30B / JI. @. 'ommoBekas. - 3-¢ uzn. - M.: Mup: BUHOM. JlaGoparopusi 3HaHHH,
2008. - 295 c.

6. JlypoB, Bnagumup AnekceeBud. TepmomuHamudeckass Teopusi pactBopoB [Tekct]: yueGHOE
nocobue / B. A. [lypos, E. Il. Arees. - U3na. 3-e. - M.: URSS: JIUBPOKOM, 2010.-245 c.

7. baiipamos, Bagum Muxaiinosuu. OCHOBBI XUMHUYECKON KMHETUKH U KaTanu3a [ Tekct]: yueOHoe
nocobue s cTyaeHToB XuM. (ak. yH-ToB / B. M. BaiipamoB; mox pen. B. B. Jlynuna. - M.:
Axagemus, 2003. - 252 c.

8. Jleiikun, }F0.A. ®U3NKO-XUMHUECKUE OCHOBBI CHHTE3a TIOJIMMEPHBIX COPOCHTOB [ DIEKTPOHHBIN
pecypc]: yuebnoe mocobue / FO.A. Jlelikun. — DnektpoH. maH. — MockBa: M3marenbcTBo
"Jlaboparopus 3uHanwuii", 2015. — 416 ¢. — Pexwum noctyna: https://e.lanbook.com/book/70769

5.2 Ilepuoguyeckue JuTEpaTypa
1. Bassl gaunbeix komnanuu «Mcet Beroy» http://dlib.eastview.com
2. DnextponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 HuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MNpodeccuoHAIbHbIE 0a3bl
JAHHBIX U HHGOPMALHMOHHBbIE CIIPABOYHBIE CHCTEMBI

JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):
1. DBC «FOPAWT» https://urait.ru/
2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK .ru» https://www.book.ru
4
5

. OBC «ZNANIUM.COM)» www.znanium.com
. DBC «JIAHB» https://e.lanbook.com

Ipodeccuonanbubie 6a3bl JAHHBIX:

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

XKypuansr nuzgarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/

ITomHOTEKCTOBEIE ApXUBbl BCAYIIHUX 3allalHBIX HAYYHBIX JXYPHAJIOB Ha Poccuiickoit
nnaT(bopMe Hay4uHbIX )ypHanoB HOMKOH http://archive.neicon.ru

6. HauuonanmpHast dSnekTpoHHas OuOnIMOTEKa  (HOCTYH K DJEKTpOHHOM  OuOIMOTEeKe
nuccepranuii Poceuiickoit rocynapcreenHoit ouodnuoreku (PI'B) https://rusneb.ru/

7. baza manmeix CSD KemOpumxckoro mentpa kpucramwiorpaduueckux nanueix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

8. Springer Journals: https://link.springer.com/

9.  Springer Journals Archive: https://link.springer.com/

10.  Nature Journals: https://www.nature.com/

11.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

12.  Springer Materials: http://materials.springer.com/

13.  Nano Database: https://nano.nature.com/

g s
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14.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
15.  "Jlexropuym TB" http://www.lektorium.tv/
16. YuuBepcuterckas uapopmaimontas cucrema POCCHUS http://uisrussia.msu.ru

NudopMannoHHble CIPABOYHbIE CHCTEMbI:
Koncynprant Ilmroc - copaBoyHast mpaBoBas cuctema (AOCTYNl IO JIOKAJBHOM CETH ¢
KOMIThIOTEPOB OUOIMOTEKH ).

Pecypcsbl cBOOOAHOTO J0CTYNA:

1. KubepJlenunka http://cyberleninka.ru/;

2. AwmepukaHckas naTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

3. MuHnucrepctBO  Hayku W Bbicmiero  obOpaszoBanus ~ Poccumiickoit  Deneparuu
https://www.minobrnauki.gov.ru/;

4. denepanbubiii mopran "Poccuiickoe obpazoBanue" http://www.edu.ru/;

5. Hudopmammonnas cucrema "EnmHoe OKHO JocTyna K oOpa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xoyutekius mudpoBbix o0pa3oBaTenbHbIX pecypcos http://school-collection.edu.ru/ .
7. Ciyx0a TeMaTH4eCKHX TOJIKOBBIX ciioBapeit http://www.glossary.ru/;

8. Cnosapu u >HnukiIoneauu http://dic.academic.ru/;

9. OGpazoBatenbHbIi OpTaN "Yuebda" http://www.ucheba.com/;

10. 3akonompoekt "O0 oOpazoBanuu B Poccuiickoit denepanuu". Borpocs! u otBeTh http://Xn--
273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIE 3JIEKTPOHHBIe oOpa3oBaTebHble M HMH(OPMAILMOHHBIE pecypchl

KyoI'y:

1. DNEeKTPOHHBIN KaTajor Hayunoi OoubmmoTeKn KyoI'y
http://megapro.kubsu.ru/MegaPro/Web

2. OneKTpoHHas oubnmoreka TPYZIOB YUEHBIX Kyol'y

http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpena MoayasHOTO AMHaMUYecKoro ooydenus http://moodle.kubsu.ru

4. baza y4yeOHBIX IUIAHOB, y4eOHO-METOJUUYECKUX KOMIUIEKCOB, MyOJIMKAlMi U KOH(pepeHIUH
http://infoneeds.kubsu.ru/

5. bubnnorexa MHPOPMALMOHHBIX pPeCypcoB Kadeapbl MHPOPMALMOHHBIX 00pa30BaTENbHBIX
texHoorui http://mschool.kubsu.ru;

6. OnexkrpoHHbI apxuB gokymenToB KyoI'Y _http://docspace.kubsu.ru/

7. OnexkTpoHHbIE 00pa3oBaTeIbHbIE PECYpChl Kapeapbl HHOOPMALIMOHHBIX CUCTEM M TEXHOJOTUI
B oOpazoBanun KyOI'Y wu HayuyHo-meroamyeckoro sxypHaia "IIKOJIBHBIE TOJIbI"
http://icdau.kubsu.ru/

6 Meroguyeckue yka3aHusi VI 00y4alOIMXCH 110 OCBOCHUIO THCIUIIIHHBI (MOLYJIs1)
VYcnemHoe OCBOGHHME AMCHMIUIMHBI TMPEANojiaraeT aKTHUBHOE, TBOPYECKOE YdacTHe
CTYZIEHTA ITyTeM IUIaHOMEPHOH, TOBCETHEBHOM pabOTHI.
Tekylmuii KOHTPOJb 3HAHUM OCYHIECTBIISIETCS HA KaXKJIOM JIEKIIMOHHOM 3aHSITUU U
nabopaTopHoii pabote. IToroas popma KOHTPOJIS — IK3aMEH.
O01mme pekoMeHIALUM
W3yuenune AMCHUIUIMHBL ClIeAyeT HauMHATh ¢ MPopaboTKu pabouel mporpaMmmsl, ocoboe
BHUMaHue, yAelss HeNsIM U 3aJlayaM, CTPYKTYpe U COJEpKaHUIO Kypca.
NmeeTcs 3neKTpoHHAs BEPCHs JIEKIIMN IO TAHHOW JUCIUILINHE.
OcHoBHOM (popMOIt 00yUEHHUS CTY/IEHTOB SIBJISIETCS CaMOCTOsATENbHAs paboTa HaJl
yueOHbIM MaTepuasioM. [Iporecc n3yueHus JUCIUIUTMHBI COCTOUT U3 CIEAYIOIINX JTaloB:
1 IIpopaboTka TEOpPETHYECKOro MaTepuana IO PEeKOMEHJOBAHHBIM Y4YeOHUKAM U
KOHCIIEKTaM JIEKIIUH, IPEIOCTABIEHHBIX IPEN01aBATEIEM B AJIEKTPOHHOM BH/IE.
2 BrInosTHEHHE CaMOCTOSITENBHBIX PaboT.
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3 Cnauu 3K3aMeHa B yCTHOW WJIM TUCbMEHHOM Gopme (TI0 YCMOTPEHHUIO MPEoiaBaTens).

Pabora ¢ koHcnekTOM Jiekuii. [[pocMOTpUTE KOHCIIEKT Cpa3y Mocie 3aHATUIA, OTMETHTE
MaTepuall KOHCIIEKTa JIEKIUM, KOTOPBIN BbI3bIBACT 3aTPYAHEHU M1 NoHUMaHus. [lonsitaiiTecs
HalTH OTBETHI Ha 3aTPYJHUTEIIBHBIE BOIPOCHI, UCIOJIb3Ysl PEKOMEHIyEeMYIO JTeparypy. Ecin
CaMOCTOSITENILHO HE YAaJI0Ch pa3o0parhesi B MaTepuaie, chopMynupyiiTe BOMpockl U 00paTUTECh
3a IOMOMIBIO K ITPET0AaBaTel0 Ha KOHCYIbTAllMU WK OnmxKaiiieit tekuuu. PerynspHo orBoaure
BpeMs I IOBTOPEHUS NIPOMIEHHOT0 MaTepuaa, IpoBepsis CBOU 3HAHUS, YMEHUS U HaBBIKH 110
KOHTPOJIBHBIM BOIIPOCAM.

Jlekunu. MeToauka yreHus JeKuMid. JIEKIMKU ABJISIOTCS OJHUM U3 OCHOBHBIX METOJ0OB
00y4yeHHMs 110 JUCLUIUIMHE, KOTOPbIE TOJKHBI pelliaTh CIeIyIONUe 3a1auu:

- M3JIOKUTh BAXKHEHUIIMM MaTepuall IIPOorpamMMmbl Kypca, OCBELIAIOIIUNA OCHOBHBIE
MOMEHTHI;

- pPa3BHUTh y CTYACHTOB MOTPEOHOCTh K CAMOCTOSITENLHON paboTe Haa yuyeOHOU H
HAay4YHOU JIUTEPATYpPOU.

I'maBHOM 3amayeil KakIOW JICKLUUU SIBISIETCA PACKPBITHE CYIIHOCTH TEMBl U aHAIU3 €€
[JIaBHBIX TOJOKEHUI. PexomeHayeTcst Ha NepBOW JIEKIIMK JIOBECTH /10 BHUMAHHUS CTYIEHTOB
CTPYKTYpY Kypca M €ro pa3fJelibl, a B JaJbHEHIIEM yKa3bIBaTh HAYaJIO KaKJOr0 pas3zeia, CyTh U
€ro 3a/1a4u, a, 3aKOHYMB U3JI0KEHHE, TOABOIUTH UTOT IO 3TOMY pa3Jiely, YTOObI CBS3aTh €ro CO
cienyromuM. CozepikaHue JeKIMHA onpezaensiercs pabouedl mporpammoil kypca. Kpaiine
KeNaTeIbHO, YTOOBI KaXKAas JISKIUS OXBAaThIBaJla U MCYEPIBIBAIA OMPEICIIEHHYIO TEMYy Kypca U
npezcTaBisiia co00il JOrMuecKy BIIOJIHE 3aKOHYEHHYI0 paboTy. Jlydine COKpaTUTh TeMY, HO He
JIOITYCKaTh IIEpEPhIBA €€ B TAKOM MECTE, KOTJja OCHOBHAsI MJIesl €I11€ MTOJIHOCThIO HE PacKpbITa.

JlaGoparopuble 3anHsaATHs. MeToauMKa TNpoBeleHUs] JAOOPATOPHBIX 3aHATHIA.
O03aBenuTech BceM HEOOXOAMMBIM METOJMYECKUM obOecriedeHueM. llepen mocerieHnem
71a00paTOpUM U3YYUTE TEOPHUIO BOIPOCA, MPEANOJIAraeéMoro K MCCle0BaHUI0, 03HAKOMBTECH C
PYKOBOJICTBOM IO COOTBETCTBYIOIIEH pabOTe M MOArOTOBBTE MPOTOKOJ MPOBENEHUS paboTHI, B
KOTOPBIN 3aHECUTE:!

— Ha3BaHHE pabOTHI;

—3aroTOBKH TaOJIUII JUIs 3aII0JIHEHUS SKCIIEPUMEHTAIbHBIMU JAHHBIMU HAOJI0ICHUI;

— YpaBHEHHUS XUMHUYECKHX peakluil MpeBpalleHHi, KOTopble OyAYyT OCYIIECTBIIEHBI MpU
BBIMIOJTHEHUH SKCIIEPUMEHTA;

— pacueTHble (GOPMYIIBI.

LenssmMu npoBeneHust 1a00paTOPHBIX PAOOT SABJIAIOTCS:

- YCTAaHOBJICHHE CBSA3€M TEOpUM C NPAKTUKOW B (opMe HKCIEPUMEHTAIHLHOTO
MOJITBEP K /ICHUS TIOJIOKEHUHN TEOPHH;

- o0y4yeHHe CTY/IEHTOB YMEHUIO aHAJTU3UPOBATh MTOJyYEHHbIE PE3YIbTaThI;

- KOHTPOJIb CAaMOCTOSTEIbHON PabOTHI CTYICHTOB [0 OCBOEHMIO KYypCa;

- oOyueHue HaBbIKaM NMPO(PECCHOHAIBHON 1EeATEIbHOCTH

[enu nabopaTopHOro MpakTUKyMa AOCTUTAIOTCS HAMJTy4IMM 00pa3oM B TOM clly4ae, €clid
BBITNIOJTHEHUIO AKCIIEPUMEHTA IIPEALIECTBYET ONPEEIICHHAs MMOATOTOBUTENbHASI BHEAYJUTOPHAS
pabota. IloaTromy npenonaBareib 00si3aH JOBECTHU /0 BCEX CTYACHTOB Ipa(UK BBHITOJIHEHUS
71a00paTOpHBIX pabOT € TeM, YTOObI OHM MOIJIM 3aHMMAThCS IEJICHANpPaBIEHHON JTOMAalIHEeH
noarotoBkoi. [lepen HauanoM ouyepeqHOro 3aHSTUS MPENnoAaBaTelb T0JKEH YAOCTOBEPUTHCS B
TOTOBHOCTH CTY/IGHTOB K BBIITOJIHEHHIO JJaOOPaTOPHOM paboThI MyTeM KOPOTKOT0 cobece10BaHHs
Y TIPOBEPKU HAJIMYMSL Y CTYACHTOB 3arOTOBJICHHBIX ITPOTOKOJIOB MPOBEACHUS PaOOTHI.

JIaGopatopHasi paboTa BBINOJHSAETCS CTYAEHTOM B COCTaBE T'PYIIbI, MOATPYIIBI WU
WHAMBUAYyalIbHO. Bce BBIUMCIEHHS, BKIIOYash OLIEHKY TOYHOCTH SKCIIEPUMEHTa, >KeNIaTeabHO
IIPOBOAMTH BO BpeMsl 3aHATHS. [Ipy HEZOCTATOYHOM KOJIMUYECTBE BPEMEHU UX MOXHO BBIIIOJIHATH
B Yachl CAaMOCTOSATENBHOM paboTbl C 00sA3aTeNbHBIM TMPEJCTABIECHUEM PE3yJbTaTOB
IIPENOAABATENIO HA MOCIEAYIOIMX 3aHATUAX I KOHCYJIbTALNAX.

OdopmieHre 0TYETOB JOJIKHO IMIPOBOAUTHCA MOCTIE OKOHYAaHUS pabOTHI B J1a00OPaTOPHUU.
JIJ1 IOArOTOBKY K 3alIUTE OTUYETA CIIEAYET IPOaHAIN3UPOBATh DKCIIEPUMEHTAIbHBIE PE3YJIBTATHI,
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COIOCTaBUTh UX C M3BECTHBIMH TEOPETUUYECKUMU TMOJIOKECHUSIMU WU CIPABOYHBIMU JaHHBIMHU,
00001IUTh pe3yabTaThl UCCIEIOBAaHUN B BHUJAE BBIBOJOB IO paboTe, MOATOTOBUTH OTBETHI Ha
BOIIPOCHI, IPUBOIMMBIE B METOINYECKUX YKA3aHUAX K BBIIIOJHEHHIO Ja00opaTopHbIX padoT. [Tocne
3aBEpIICHUSI BHITIOIHEHUS JIAOOPATOPHBIX pabOT MPOUZBOJUTCS UX 3aIIUTA.

B ocBoeHWM MUCHUTUIMHBI WHBATUAAMH U JUIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSIMH
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE HMMEET HWHIAWBUIYyallbHas ydeOHash pabora (KOHCYJIbTAlMHM) —
JIOTIOJTHUTEILHOE Pa3bsiICHEHNE YIeOHOro MaTepuania.

WuauBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AUU OOYUEHHS U YCTaHOBIICHUIO BOCITUTATEIBHOTO KOHTAKTA
MEXy TpernojaBaTesieM W O00y4aroIlUMCS WHBAJIWIOM WM JIMIOM C OrPaHUYCHHBIMU
BO3MO>KHOCTSIMH 3710POBBbSI.

Metoauka HanucaHus pedeparoB. Hanucanue pedepara sBiusercs omHod u3 Ghopm
00y4eHHUs CTY/IEHTOB, HAPAaBJICHHONW Ha OPraHU3aLMIO U MTOBBIILIEHUE YPOBHS CaMOCTOSTEIbHON
paboThl CTYIEHTOB; OJHON U3 (GopM HaydHOW pabOThl CTYAEHTOB, IIEJIbI0 KOTOPOW SIBJISETCS
paciipeHye HayqYHoro Kpyro3opa CTyJ€HTOB, 03HAKOMJIEHUE C METO/10JIOTHMENW HAYYHOI'O IIOUCKA.

OcHoBHbBIE 3a7]aud CTyJAEHTa MPU HANMCAaHUMU pedepara: ¢ MaKCUMaJIbHOW IMOJHOTOU
MCIIOJIb30BaTh JIUTEPATYpy MO BbIOpaHHOW TeMe (KaKk peKOMEHIYEeMYI0, TaK U CaMOCTOSITEIIbHO
no00paHHyl0) sl MPaBUIBHOTO TOHMMAHUS aBTOPCKOW MO3UIMHM; BEpHO (0e3 HCKaXeHUS
CMBICJIa) TIepeIaTh ABTOPCKYIO MIO3UIUIO B CBOCH paboTe; YSICHUTD JUIst CE0s M M3JI0KHUTh TPHYUHBI
CBOET0 corjiacusi (Hecoraacusi) ¢ TeM WM MHBIM aBTOPOM I10 JaHHOH mpobieme.

Cmpyxkmypa peghepama

1. TurynbHBIH ITHCT

2. OrnaBneHue

Ornasienue - 370 M1aH pedepaTa, B KOTOPOM KaXKIOMY pa3Aeny J0JKEH COOTBETCTBOBATh
HOMEp CTPaHUIIbl, HA KOTOPOH OH HAaXOJUTCS.

3. Tekct pedepara.

OH nenuTcst Ha TPU YacTU: BBEJIEHUE, OCHOBHAS YaCTh U 3aKJIIOUYECHHUE.

a) Beenenue - pa3nen pedepara, MOCBAIICHHBINA MOCTAHOBKE MPOOIEMBbl, KOTOpas Oynuer
paccMaTpuBaThCsi 1 00OCHOBAHHUIO BHIOOpPA TEMBI.

6) OcHOBHast yacThb - 3TO 3BE€HO PabOTHI, B KOTOPOM IOCIEI0BATEIbHO PACKPHIBAETCS
BblOpaHHas TeMa. OCHOBHAasl 4acTh MOXKET OBbITh INpEACTaBiIeHAa KakK IeJIbHBIM TEKCTOM, TaK U
pa3neneHa Ha TriaBbl. [lpy  HEOOXOAMMOCTH TeKCT pedepara MOXKET JAOMOIHATHCS
WJUTIOCTPAIUSMU, TabuiaMu, Tpa@uKkaMu, HO MU HE CIIeTyeT "meperpyxarh” TeKCT.

B) 3aKirOueHue - JaHHBIN pa3zen pedepara JoKeH ObITh MPECTaBIICH B BUIE BHIBOJIOB,
KOTOpBIE€ TOTOBSITCSI HA OCHOBE IMOATOTOBJICHHOTO TEKCTa. BBHIBOIBI JOKHBI OBITH KPAaTKUMHU U
4eTKUMH. Takke B 3aKJII0UEHUE MOXKHO 0003HAYUTH MPOOIEMBI, KOTOPHIE ""BBICBETUIINCH" B X0O/I€
pabotsl Haj pedepaTrom, HO HE ObUIH PACKPHITHI B padoTe.

4. CiicoK UCTOYHHUKOB U JTUTEPATYphl. B TaHHOM CIMCKe HA3bIBAIOTCS KaK T€ UCTOUYHUKH,
Ha KOTOpBIE CChIJIAETCs CTYJEHT IpU MOATOTOBKE pedepara, TaK U BCE MHbIC, U3yUEHHbIE UM B
CBSI3U C €ro MOAroTOBKOW. B pabore MOMKHO OBITH MCIONB30BAHO HE MEHEE 5 pa3HbIX
UCTOYHUKOB. PaboTa, BBIMOIHEHHAs C HUCIIOJIB30BAHUEM MaTepuana, COJAEpPKaIlerocsi B 0JTHOM
HAyYHOM HCTOYHHUKE, SIBIISETCS SBHBIM IUIarMatoM u He npuHuMaercsa. Odopmienne Crucka
UCTOYHUKOB U JIMTEPaTyphl JOJKHO COOTBETCTBOBAaTh TpeOOBaHUSAM OMOIMOrpapuuecKux
ctanaapToB. O0beM U TEXHUYECKUE TPEOOBAHUS, TIPEIbIBISIEMbIE K BHIMOTHEHHUIO pedepara.

[IpesenTanuu Ha 3aJaHHYIO TEMY BBINOJIHAIOTCS B porpamme Power Point. Ona gomkHa
COCTOSITh MHHMMYM H3 6 CIIaiiIoB W COAEPKAaTb OCHOBHBIE ONpeeneHus, (HaKTHUECKUN
WUTIOCTPUPOBAHHBINA MaTepuall, BHIBOJBI M CIIHUCOK UCIIOIB30BaHHBIX UICTOYHHUKOB.

JlokInaz, compoBOXKIAIONINI MPE3eHTAIlUH, TOJDKEH 3aHUMATh 5-7 MUHYT.

W npoknmag, W mOpe3eHTaMM MpeIBapUTENbHO MPHUCHIIAIOTCS MPENnojaBaTeiio 1o
JIEKTPOHHOM NIOYTE HA IPOBEPKY.

MeToauka MOATOTOBKH K KOHTPOJbHBIM PatoTaM W HANMHCAHUS KOHTPOJbHBIX
pador. [Ipu moAroroBke K KOHTPOJIBHOW PabOTe W MTOTOBOMY TECTHPOBAHUIO HEOOXOIMMO
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BHUMATEJIBHO IPOYHUTATH COCTABICHHBIC paHee KOHCIIEKTHI JeKIIUH. CBEPHUTH CITUCOK BOMPOCOB C

uMeromneiics napopmanueir. Hegocraromryro nHpopMaiuio HEOOXOIUMO HAWTH B ydyeOHHKaX

(y4eOHBIX TOCOOMSIX) MIIM B APYTUX HCTOYHUKAX MH(POPMAIUH.
KoHnTposbHas padoTa MpoOBOIUTCS B MUCBMEHHOM (opMe.
KoHTponbHbIe padOThl OOBIYHO COJEpPKAT HECKOJIHKO BOIPOCOB M HMMEIOT HECKOJIBKO

BAapUAHTOB.

MIPENo/IaBaTellb 3aKPEIUISIET 3a KaXKIbIM CTYJAECHTOM OIPEACIICHHbIA BApUAHT.

MeTtoauyeckue peKoMeHAAINHU /sl IPOBeAeHus Ik3ameHna. CTyneHThl 00s3aHbl CIATh
9K3aMEH B COOTBETCTBUU C PACHUCAHMEM W Yy4YEOHBIM IUIAHOM. DK3aMEH MO TUCIUIUINHE
npecieayeT Ledb OUEHUTh paboTy CTyIEHTa 3a Kypce, MOJy4YeHHE TEOPETHUYECKHX 3HaHUM, UX
MPOYHOCTh, PA3BUTHE TBOPYECKOT'O MEIIIICHUS, MPUOOPETCHHE HABBIKOB CAMOCTOSITEIBHON
paboThl, yMEHHE IPUMEHSATD MOJIyU€HHBIE 3HAHUS [Tl PEIICHUS TPAKTUUYECKUX 3a]1au.

dopMa MPOBEACHUS 3K3aMEHA: YCTHO WM NUCBMEHHO YCTAHABJIMBACTCA PEIICHHUEM
kadenpsl. Pe3ynbraT ciaum K3aMeHa 3aHOCUTHCA MIPernojjaBaTesieM B 3a4eTHYIO KHIKKY.

7 MaTepHaJbHO-TEXHHYECKOE 00ecnieYyeH e 1Mo JHCHHUILIHHE (MOTYJII0)

Crynent nub0 cam BBIOMpAaeT OAMH W3 MPEIJIOKEHHBIX BAapUAHTOB, JHOO

HaunmeHnoBanue CIICaJIbHbBIX

OCHaHleHHOCTI) CIICIIHAJIbHBIX HOMCHIeHI/Iﬁ

[lepeueHb AMIIEH3MOHHOTO

MIPOBEACHUA 3aHATHH JICKIDMOHHOTI'O
THIIA

TexHuueckue cpencTBa 00yueHHs:
9KpaH, IPOEKTOP, KOMIBIOTEP

[IOMEILECHUI NIPOTPaMMHOTO
obecrieueHus
VYuebHbie ayJIUTOPHU st | Meb6ens: yueOHast Mebenb Microsoft Windows

Microsoft Office
Professional Plus

IPYIIOBBIX W HWHAWBHIYaTbHBIX
KOHCYJIbTAIMi, TEKYIET0 KOHTPOJIS
U MPOMEKYTOUHON aTTECTALUH
(ayn.328c, 101a, r. Kpacunonap, yi.
CraBpomnoibckas, 149)

TexHn4eckue cpeaAcTBa 00YICHHS:
9KpaH, IPOEKTOP, KOMIIBIOTEP

(ayn. 416¢c, r. Kpachomap, yu. COMSOL Multiphysics
CraBpomnonbckas, 149)
VYuebOHbie ayJIUTOPHU st | Mebens: yaeOHast Mebenb Microsoft Windows

COMSOL Multiphysics

Y4eOHble ayIUTOpHUN JUIs
MIPOBEJIEHUsT JTa0OpPaTOPHBIX PabOT.
Vuebuas  naboparopus  BXK]]
(aym.328¢c, 1. KpacrHomap, yi.
CraBpomnonbckas, 149)

Meobems: yuebHas mebenb

TexHuueckue cpeacTBa 00yUeHHS:

9KpaH, MPOEKTOP, KOMITBIOTEP
O6opynoBaHue: BBITSDKHAsE ~ CHUCTeMa
BEHTHUJISLINH, MEJIOBOM JIOCKOM,
CpeICTBaMU TOXAapHOW OE30MACHOCTH H
OKa3aHWS MEPBOH MEIUIIMHCKON TOMOIIH,

JIOCKOH-9KpaHOM YHUBEPCAJIBLHOM,
KOPOTKO(OKYCHBIM HWHTEPAKTUBHBIM
MIPOEKTOPOM, HOYTOyKamu u
HEOOXOIUMBIM 1a60paTOPHBIM
obopynoBaHUEM:

JlaGoparopusiii  ctenn «MccnegoBaHue
c1oco00B 3aIUThI OT MPOU3BOJCTBEHHOTO
mryma» bBXKI;

Crena-tpenaxkep "CpenacTBa TYIICHHS.
Oruerymurtenn” CT-CTO-1;
Crena-tpenaxep "IIpotusorassl" CT-II-
1; CreH-niaaHner «Cpencrtpa
WHANBUAYaIbHON 3ammutey CII-CU3-1;
KOMIUIEKT JeMOHCTpaIMOHHBIX ITOCOOUH

«be3onacHOCTE  KHM3HENESTEIHHOCTH B
YCIIOBHUSIX TPOU3BOJICTBAY;

AHemoMeTp «TKA-TIKM—-50%»;
Kamubpatop akyctudeckuit «3ammura-Ky;
Bubpokanmubparop «ATO1m»;
AHanuzatop — mymMa W BHOpanuu
ACCUCTEHT Moaudukamms

«Accucrent Sy lymomep;

Microsoft Office
Professional Plus
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AnanmuzaTop  ImymMa M BUOpauuu
ACCUCTEHT Moaudukamnms
«Accuctent V3RT»; Ananuzarop myma u
Bubpannn ACCUCTEHT Monndukanus
«Accucrear TOTAL» Bcee onmmm
(Illymomep, aHamm3aTop CHEKTpa 3BYK,
nH(pPa3ByK, YIBTPa3ByK, BHOpPOMETp
TPEXKOOPUHATHBIN OIHOBPEMEHHO);
Amnamuzatop nsuid «KATMAC»;

Acnuparop I1y-42 ucm.l;
I'azoananuzarop NIEPEHOCHO1,
BOoCcbMUKaHanbHEIN ['eonan-111.

VYueOHble ayJUTOPHU TSI
KypCOBOTO MPOEKTUPOBAHUS
(BBIIOTTHEHUS KYPCOBBIX paboT)
(aym.149c, 411 r. Kpacnomap, yi.
CraBpomnonbckas, 149)

Meobernb: yuebHas MeOeib
TexXHUYIECKHE CPEICTBA O0YUCHHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEPHI

Microsoft Windows
Microsoft Office
Professional Plus

Hns  camoctosTenbHOU

paboTel  oOydwaromuxcs

PETYCMOTPEHBI

TMOMEIIICHMS,

YKOMILIEKTOBAHHBIE CHEIIMATM3UPOBAHHON MeOeIbl0, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKITIOUCHUS K ceTu «HTepHeT» U 00ecledeHreM JO0CTyIa B JJICKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

HaunmeHoBaHuEe TOMEIIEHUN 19

OcHaIllEeHHOCTb MOMEIIEHUN I

HepequL JIMIICH3UOHHOT O

paboTel oOydwatommxcs aya. 40lc,
400c, 329c, 431c)
yinuna CraBpomnonbekas, 149

CaMOCTOSTENIBHON PaboTHI CaMOCTOSATEIBHOM paboTHl 00yYalOmUXC s MPOrPaMMHOTO
oOyJaromuxcst obecrieueHus
[Momemnienne ms caMocTosATEeNbHON | Mebenb: yaeOHas Mebenb WinSvrDCCore ALNG
pabotsl obOyuatomuxcs (uutansHeiil | Komrutekt cnenmanusuposannoit mebenu: | LicCSAPk MVL 2Lic CoreLic
3an HayuHoii OOIHOTEKN) KOMIBIOTEPHBIE CTOJIBI EES
ObopynoBanue: KOMIbloTepHas TexHuka ¢ | Microsoft Office
noakiaoueHuneM kK uHbopmanmonHo- | Professional Plus
KOMMYHUKaIoHHoi cetn «MHTepHer» u | Koncynprantllmtoc
JOCTYIIOM B JNEKTPOHHYIO
HH(POPMAIMOHHO-00Pa30BATEILHYO CPEIy
oOpa3oBaTenbHON  OpraHW3aluu, BeO-
Kamephl, KOMMYHHKaIIMOHHOE
obopyznoBaHue, obecriednBaroniee J0CTYII
K CETH MHTEpHET (IPOBOJHOE COCAMHCHHUE
U OecrmpoBOIHOE  COCAMHEHHE IO
texuoaorun Wi-Fi)
[Momerenue i caMoCTOsATeNbHOM | Mebenb: yueOHas Meberb Microsoft Office

KoMmiiekT crienuanu3upoBaHHON MeOemH:
KOMITIBIOTCPHBIC CTOJIbL

O6opynoBaHue: KOMIBIOTEPHAsI TEXHUKA C
MIOJKJIFOYEHUEM K WH(POPMAIIMOHHO-
KOMMYHMKAIIMOHHOU ceTu «/HTepHET» U
JOCTYIIOM B AIIEKTPOHHYIO
UH(POPMAITHOHHO-00Pa30BATECILHYIO CPEILy
o0pa3oBaTeNbHONH  OpraHW3aliy,  BeO-
KaMephl, KOMMYHHUKaIlMOHHOE
o0opynoBaHUe, 00ECIeUYHBAIONICe TOCTYII
K CETH MHTEpHET (IIPOBOJHOE COEIAMHEHHUE
n  OeclpoBOAHOE  COEIMHEHHE  TI0
texuonorun Wi-Fi)

Professional Plus

Microsoft Windows
CrenManu3upoBaHHOE
IporpaMMHOE oOecIiedeHue
cepun «9KOJIOI» (VIIP3A

«9KOJIOy, I11B-
3KOJIOT,
NHBEHTAPU3AINS,
MATUCTPAJIb-I'OPO/,
ATII-DKOJIOT, HJIC-
OKOJIOT)

Fenix Server Academy
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