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1 Henu n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Ilean ocBOeHUST TUCUUILIHHBI

[Tomydenne CTyaeHTaMH TEOPETUYECKUX 3HAHUH B 001acTé  (PU3MKO-XUMUYECKUX
MPOLIECCOB, TMpOTEKAloIMX B ypOocucTeMax, a TakKKe OBJIaJIEHUE METOJ0JIOTHEH HX
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 AucuuiuinHbl (MOyJis1) B CTPYKType 00pa3oBaTeIbHON NPOrpaMMbl

HuctmiuimHa —«®DuU3uKO-XMMUYECKHE TIpolecchl B ypOocucTeMax» OTHOCHTCA K
JUCLHUIUTMHAM TI0 BBIOOpPY YacTH, (GOPMHUPYEMON y4aCTHHKaAMH OOpa30BaTEIbHBIX OTHOIICHUH,
broka 1. Juctumnasl (Moynu) yaeOHOTo TuTaHa. B cooTBeTcTBUYU ¢ pabodnM y4eOHBIM IITAHOM
TUCHMIUIMHA H3ydaeTcss Ha 1 Kypce mo ouyHOW Qopme oO0ydeHus. Bumg mpomexyTodHoit
aTTeCTallUU: SK3aMEH.

WN3ydyennuro  aucuurinabl  «DU3HKO-XMMHUECKHE TMPOLECChl B ypOocucTeMax»
MpeIIecTBYeT U3y4YeHNEe TUCIHUILUIUHBI « AKTyallbHbIE 3a7aud TeXHOC(HEepHOH 0e30MacHOCTHY U
«MonuTopuHT 6€30macHocTU». JIUCIUILTUHA ABISETCS MPEANISCTBYIOMICH IPU U3YUYEHUU TaKHX
TUCIUIUINH, Kak «MareMaTtudeckoe MOJETUpPOBaHUE MPOIECCOB MEepeHoca B TexHocdepe U B
9KO3ALIUTHBIX CUCTEMaX», «Y CTOWYMBOCTh 00BEKTOB TEXHOC(HEPHI».

1.4 IlepedyeHb NMJIaHMpyeMbIX pe3y/JbTATOB 00y4YeHHMs IO JAMCUHMILIMHE (MOIYJI0),
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 O JUCIUILTUHE
KOMIIETEHIIUU

IIK-2 Crnoco0HocTh onpeaensiTb MOAXOAbI A 3alUTHI OKpPYsKkamoueil cpeabl U OLEHUBATH AOCTYMHOCTh
MPHPOAOOXPAHHBIX TEXHOJIOIHIi /UIsl OPraHU3aAlUN

UIIK-2.1. leMOHCTpUpYET 3HAHUS B ONPECICHUN | 3HAET W OIpeaeseT MOAXOAbl Ul 3alllUThl OKpYKarouen
COBPEMCHHBIX TIOJXOJOB 3alIWTHl OKPY)KAIOMmIeH | CpeIpl W  ONEHKH JOCTYHHOCTH  INPHPOJOOXPAHHBIX
CpeIIbl ¥ OLICHKH JOCTYITHOCTH MPUPOAOOXPAHHBIX | TEXHOJOTMHA Ul  OpTaHW3allid, OCHOBHBIE  (PH3HKO-
TEXHOJIOTUIH XUMHYECKHE IPOIECCHl, MPOTCKAOIINEe B TPUPOAE U
MIPUMEHSIEMBIE B COBPEMEHHOM TEXHOJIOTHH

YMeeT NpOBOAWTH MHOUCK M HCIOJIB30BATH ITOAXOMABI JUIS
3alIUTBl  OKPYXKAIOMIEH cpeasl W OLEHKH JIOCTYNHOCTh
NPUPOAOOXPAHHBIX  TEXHOJOTHH Ui OpraHM3aluHy,
UICHTH(GUINPOBATh MPOIECCH, MPOTEKAIOIMIKE B MPUPOAE U
NPOM3BOJACTBEHHBIX  MpoIleccax, INPUMEHATh  METOJBI
MaTeMaTHYeCKOH 00pabOTKH SKCIIEPUMEHTATIbHBIX TaHHBIX

Brnaneer monxomamu, crocobaMu M IpUEMaMHM JAJIsL 3aI[UTHI
OKpYy>Karouiei cpenbl U IIPOBEICHUS DKCIIEPTU3BI
JOCTYIIHOCTH  IIPUPOJOOXPAHHBIX  TEXHOJNOTMH  JUIA
OpraHM3aIii, CIOCOOHOCTBIO HICHTH()UIIMPOBATH NPOLIECCHI,
MIPOTEKAIOIUE B IPUPOE U IPOU3BOACTBEHHBIX MIPOIEccax Ha
OCHOBE 3aKOHOB (pU3NUECKON XHUMUH

UIIK-2.2. Hcnonb3yeT OCHOBHBIC IOAXOABI B | 3HAaeT, KaK WCIOJNB30BaTh TOAXOMBI JUIA Pa3padOTKH,
LEsIX 3allUThl OKPYXKAIOLIEH Cpelbl U OLUEHKU | BHEAPEHHUS W  COBEPUICHCTBOBAHMS CUCTEMBl  3allUThI
JOCTYIHOCTH NPUPOJOOXPAHHBIX TEXHOJOTUN OKpYyXaromien cpenbl u OLICHKH JIOCTYITHOCTHU
MPUPOJOOXPAHHBIX  TEXHOJIOTHH,  TPUHIUNBI  PabOTHI
COBPEMEHHOM M3MEPUTENBHONM TEXHUKH, COBPEMEHHBIE
METO/IbI I3MEPEHUS

YMeeT OCYIIECTBIIATh 3aIUTy OKPYKAIOIIEH CPEAbl U OLEHKY
JOCTYITHOCTH  TPUPOAOOXPAHHBIX  TEXHOJOTHH s




Kon n HanmenoBanue WHAWKATOpa TOCTUKCHUA
KOMIICTCHIINH

PesynbraTel 00y4eHus IO TUCIUIIINHE

OopraHusainuu, HUCMoJb30BaTb COBPEMCHHYIO U3MCPUTCIIbHYIO
TCXHUKY, COBPCMCHHBIC MCTObI U3MCPCHU L

Biaseer HaBBIKAMHM 3alIUTHI OKPYKAIOMICH CPEibl U OLCHKH
JOCTYITHOCTH MPUPOTOOXPAHHBIX TEXHOJOTHiA,
CIIOCOOHOCTBIO HCIIONB30BATh COBPEMEHHYIO H3MEPHTEIbHON
TEXHHUKY, COBPEMEHHBIC METOJIbI U3MEPEHHUS

[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 CHIOCOOHOCTH
OCYIIECTBISITE  paboTBl MO  0OCIEIOBAHUIO
COOpPYXEHHI  OYHCTKH  CTOYHBIX BOJX H
BOJOIIOATOTOBKH

3HaeT u onpeaenseT 00beM U cOCTaB padboT Mo 00CIeIOBAHIIO
COOPYXEHHH OYHCTKHM CTOYHBIX BOX M BOJOHOATOTOBKH,
METOJIbl yIpaBiIeHUs PU3UKO-XUMUYECKUMH MTPOLeCCaMu

YMeeT HCHOJIb30BaTh OCHOBHBIE METOIBl U HPUEMBI LIS
ompeneneHus o0beMa M cocTaBa paboT MO 00CIeIOBaHUIO
COOpPY)KCHHI OYHUCTKH CTOYHBIX BOJ M BOJOIOATOTOBKH,
MPUMEHSTh METOMBI  YIPABICHHUS (PU3UKO-XUMUYCCKUMU
mporeccaMu JiIsl PEIICHUS 3a7ad B HOBOM TPHIIOKCHHH,
KAa4YC€CTBCHHO OILICHUBATH KOJIMYCCTBCHHBIC peSyJ’IbTaTI:-I

Brnageer crmocobamu pacdeta M IPOCKTHPOBAHHS CHCTEM
obecrieueHnsi 0€30MaCHOCTU A ONpelelieHnus o0bema H
cocTaBa pabOT MO O0OCIIEOBAHUIO COOPY)XEHHH OYUCTKH
CTOYHBIX BOJ M BOJONOATOTOBKH, MCTOJaMHU YIIPABJICHUA
(1)I/I3I/IKO-XI/IMI/I'~IGCKI/IMI/I mnmpoueccamMu il pelICHUA 3ajad B
HOBOM IIPUIIOKCHUH, CHOCO6HOCTBIO KAa4€CTBCHHO OILICHHUBATh
KOJINYCCTBEHHBIC PE3yJIbTATHI

UIIK-5.2. Ucnonb3yeT HaBBIKM OCYLIECTBIICHUS
KOHTpOJISI W  ympaBieHus paboramum 110
00CIIeIOBaHUIO COOPY)KCHHH OYHCTKH CTOYHBIX
BOJI M BOJIOIIOATOTOBKHU

3HaeT 00BEM M COCTaB PabOT OCYIIECTBICHHS KOHTPOJIS U
yIpaBiIeHUs pPaboTaMH MO OOCIEAOBAHUIO COOPYXECHUH
OYHCTKH CTOYHBIX BOJ W BOJOIOATOTOBKH, METOJBI
MaTeMaTH4ecKol 00pabOTKH SKCHEPHMEHTANBHBIX JIaHHBIX,
OCHOBHBIE 3aKOHBI (PU3MUECKON XUMHH

YMeeT UCHONb30BaTh OCHOBHBIE METOABI M IPHUEMEI
OCYILECTBIICHUS KOHTPOJIS MW YIpaBICHUS paboTaMu 10
00CJICZIOBAaHHIO COOPY)KCHHI OYHMCTKH CTOYHBIX BOJX U
BOJIONIOJIOTOBKH, no0upaTh HEOOXOAUMBIE
TEXHOJOTHUECKHE CXEMbl OUYHUCTKM M 3allUThl  Cpebl
0OUTaHUs, MPUMEHSITh OCHOBHBIC 3aKOHBI (PU3UUCCKON XUMUHU
JUIsE OOBSICHEHUH SIBICHUI B MPUPOJE U MPOU3BOJCTBEHHBIX
mpoleccax

Brameer cmocobamu pacdera W TPOCKTHPOBAHHSA CHCTEM
obecriedeHnss  0e30mMacHOCTH, HAa  OCHOBE  KOTOPBIX
OCYILECTBIISICTCS KOHTPOIb U YIpaBICHHE pPabOTaMH I10
00CIIEIOBAaHUIO COOPY)XCHHIH OYHCTKH CTOYHBIX BOJX U
BOJIOTIOATOTOBKH, METOJaMH MaTeMaTHYecKol 00paboTKu
SKCIEPUMECHTANBHBIX TAHHBIX

PG3YJ'IBT3TI)I 06y11eH1/1$1 M0 AUCHUILIMHE JOCTUTAIOTCA B PaMKax OCYIICCTBIICHHA BCEX
BHU 0B KOHTAKTHOM M CaMOCTOSTEIbHOM pa6OTLI o6yqa101u14xc5{ B COOTBCTCTBUH C YTBCPKACHHBIM

y4€OHBIM IJIaHOM.

I/IHI[I/IKaTOPBI JOCTHIKCHUA

KOMIIETEHIINN

CUHTAIOTCS  C(HOPMUPOBAHHBIMH  IPH

JOCTHIKCHUU COOTBETCTBYIOIIUX UM PE3YJIbTATOB 06y'-IeHI/I$I.

2 CTpyKTypa U cofepKaHue AU CHHUIIIMHBI

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUIAM padoT

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




Bcero ®opma oOyuenust

Bunsr padot
4acoB oyHas

2 cemecTp (Jachl)

KonrakTHasi paboTa, B TOM 4HcJe:

AyauTopHbIe 3aHATHS (BCEro): 48 48
3aHATHS JISKIIMOHHOTO THIA 16 16
71a00paTOPHBIE 3aHATHS 32 32

NHasa koHTaKTHasI paﬁoTa: - -

Kontpons camocrosrtensHoii pabotsl (KCP) - -

[Tpomexyrounas arrecranus (MKP) 0,3 0,3

CamocrosiTesibHAsi padoTa, B TOM YHCJIEe: 69 69

CamocTosTensHOe U3yYeHne pa3IelioB, CaMONIOATOTOBKA (IIpopaboTka u

MTOBTOPEHHE JEKIIMOHHOTO MaTepraia U MaTepraia y9eOHIKOB U YIeOHBIX 30 30

mocoOuii, MOITOTOBKA K JTa0OPaTOPHBIM, KOJUTOKBHYMaM H T. 1.)

IToaroToBka K TEKyLeMy KOHTPOJIIO 39 39

Kontpous:

IToarotoBka K 9K3aMeHy 26,7 26,7

Oo0masi Tpy10eMKOCTh gac. 144 144
B TOM YNCJIe KOHTAKTHasi padora 48,3 48,3
3a4. e/l 4 4

2.2 Coaepxxanue TUCHHMIIHHBI
Pacnpenenenue Bu10B yueOHON pabOThl U UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUILIUHBI.
Paznensr (TeMbl) AUCHUIUIMHBL, H3ydaeMble BO 2 ceMecTpe (ouHast popma 0O0ydeHus):

KonunuectBo uacos
Ne HaunmenoBaHue pa3zienos (TeM) AynuropHas Breaynuropras
Bcero paboTta pabota
J |13 | JIP CPC

1 HccrnenoBanne TepMOIMHAMUKN PACTBOPEHUS I'a3a B BOJAHOM 28 4 i 8 16
pacTBope

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

3 |HMccnenoBanue MOrIOTHTENBHOM CIIOCOOHOCTH 1MOY 30 4 - 8 18

4 UccnenoBaHue mpoiieccoB pacTBOPEHUS TBEP/IbIX BEILIECTB B 31 4 ) 8 19
MPpUPOJHBIX BOJAX. KOHHOHZ[HLIC CHUCTEMbI
HUTOI'O no pasoenam oucyuniurvl 117 16 - 32 69
KonTposs camocrostensHoit pabotel (KPIT) - - - - -
ITpomexyrounast arrecrarust (KP) 0,3 - - - -
ITonroToBKa K 3K3aMeHYy 26,7 - - - -
OO611ast TPyAOEMKOCTh 110 TUCIUIUINHE 144 - - - -

ITpumeuanue: JI — nexuu, [13 — npakTrueckue 3anaTus / cemuHapsl, JIP — maboparopHsie
3anstusa, CPC — camocrosTensHas paboTa CTy/ICHTA.

2.3 Copnep:xanue pa3iesioB (TeM) THCHUNIHHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

HanmeHnoBanue pazaena dopMa TeKy1ero
P Coneprxanue pasjena (TeMbl) p Y
(Temsr) KOHTPOJIA

1 |Bsenmenue. TexHocdepa |OcHOBHBIE TepMUHBI, HOHATHS U onpeneneHus. Texnochepa u ee|KP
U €€ COCTaBJISIOIINE coctaB. Yuenue B.M. Bepnanckoro o Omocdepe. Hoocdepa.
OmnpeneneHne TepMHHA <«3arpsisHUTENbY (KCEHOOMOTHK) IS
okpy>xatonieit cpensl. [loHATHE 0 MOBEAEHUM 3arpsI3HUTENEH Kak
0 CIIOXKHBIX IpOLEccax B3aUMOIEHUCTBHUS €ro ¢ KOMIOHEHTaMU

cpeabl

2 | Pu3HKO-XUMUS Cocras u ctpoenue armocgepsl. MUKpoKoMIIOHeHTHBIE puMecH |KP
aTMoc(epsl 1 ee B arMmoctepe. PammoakrtuBHoe 3arpsizHeHme. OcoOeHHOCTH
3arps3HATENei XAMHYECKHX TPOIECCOB B aTMocdepe. XUMHS CTPaTochepsl.

[Ipobnema ctpatochepHOro ©O30HA, €ro oOpa3oBaHUE U
paspymenue. [IpeBpamienus Bemects B Tponiochepe. CBoOOIHBIE




panuKainbl. XMMHUYECKHE IPEBPAILCHUS] OPTaHUYECKHUX BEILECTB B
atMocdepe. CoenuHeHust azota U cepbl B Tponochepe. Oxcuapt
a3oTa, aTMOC(epHble peakIud ITUOKCHIa cepbl. KucioTHBIN
nmoxnab. JucmepcHble cucteMel B armocdepe. Peaxmmn
obOpazoBanmst  a’po3oneir. Cmorm, WX BHUABL, YyCJIOBHUS
BO3HHKHOBEHHUS W OCHOBHBIC XapaKTEpUCTHKH. [lapHUKOBBIi
apdexT. Bo3melicTBre 3arpsA3HAIOMNX BEMIECTB HAa OOBEKTHI
TeXHOC(epH

3  |Pu3uKO-XMMHUECKHE
cBolicTBa rupocdepsl.
Tpanchopmanus
3arpsA3HUTENEN B HEU

CocraB ruapochepsl. AHOMaNbHBIE CBOICTBa BOJBI. CrOCOOBI
Kiaccu(pUKauyu NPUPOIHBIX Boj. CBOWCTBA MPUPOIHBIX BOJ, X
Ka4yecTBO. JKeCTKOCTh MPUPOIHBIX BOJ. XUMHUYCCKHIE MPOIIECCHI B
runpochepe. KucioTHO-0CHOBHOE PABHOBECHE M OKUCIIUTEIILHO-
BOCCTAHOBUTEINIbHBIC TMpolecchl B rumpocdepe. IIporeccsr,
CBs3aHHBIC C 3arpsA3HCHHEM TUApochepbl — HOHH3AIUS
XUMHUYECKHX 3arpsA3HUTENCH, THAPONIN3 COJNEH U OPraHuYeCcKUX
COCIMHEHHUH, Tpouecchl KoMIuiekcooOpa3oBaHus. OCHOBHBIE
3arpsi3auTend rugpocdepsl. CTouHble BOABL. METOABI OYHUCTKU
CTOYHBIX BOJ

KP

4 | DOu3NKO-XUMHYECKHE
mpotiecchl B utocdepe.
3arps3HeHus MOYB

CocraB u cTpoeHne auTochepsl. XUMIUYECKUE MPOIECCH B
murocdepe. XMMHUUECKHI COCTaB, CBONCTBA M 3arpsi3HEHHE TIOYB.
Peonornueckue xapakrepucTUKH 1M04YB. OKHCIUTETHHO-
BOCCTAaHOBHUTCIIBHBIC IMTPOLECCHI B ITOYBAX. IlornoturensHas
cniocoOHocTh o4B. CoeanHeHus azota u ¢pocdopa B MoyBax.
XuMHYecKoe 3arps3HeHHEe U OXpaHa 1MouB. Y 100peHus,
XMMHMYECKHE CPENICTBA 3alUThl pacTeHuil. Peakuuu paspyuieHus
MECTUIUIOB, TepOUIINAOB M JPYTUX OPTaHUUECKUX COCTMHEHUIT

KP

2.3.2 3ausarus CEMUHAPCKOT0 THIIA (l'[paKTl/[‘-ICCKI/Ie / CEMHUHApPCKHUE 3angaTus/
JabopaTopHblie padoThl)
JlabopaTopHbie pabOThI
dopma
Ne HaumeHnoBanue paziena (TEMbI) TemaTuka 3aHATHIA/PabOT TEKYILEero
KOHTPOJIS
1 |Beeacnue. TexHocdepa u ee cocTaBIISAIOIIME UccnenoBanue TepMoaAMHaMUKU pacTBopeHust  |JIP
rasa B BOJIHOM pacTBOpe
2 |Dusuko-xumus atmochepsl U ee 3arpsizaureneii [VccienoBanne 0yhepHOi eMKOCTH BOJHOTO JIP
pacTBOpa
3 |Dusuko-xuMHYECKHe CBOWCTBA rupocdeprl.  (MccenoBaHue MOTIOTUTENBHON ciocooHoCcTH  |JIP
TpaHchopmanus 3arps3HUTENCH B HEH MIOYB
4 | ®u3uKo-XMMHUYECKHE Tpoliecchl B muToctepe. |MccnenoBaHue mporeccoB pacTBOPEHUS JIP
3arps3HeHns MoYB TBEPAbIX BELIECTB B IPHPOIHBIX BOJIAX.
Kosutongsele cucteMsl
3amumra naboparopHoit padotsl (JIP), kouTposbHas padora (KP).
HpI/I N3YUCHUUN JAUCHUITIIMHBI MOT'yT MMPUMCHATHCA QJICKTPOHHOC O6y‘IeHI/Ie,

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

2.3.3 IlpumepHasi TeMATHKA KYPCOBbIX padoT (IP0eKTOB)
He npeagycmoTpensl.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 o0ecreyeHusi AJIsi CAMOCTOATEIbHON padoThI
o0yyaromuxcs Mo JMCHHUILIHHE (MOYJ110)

Ne Bung CPC

CaMOCTOSATENIFHON pabOTHI

[lepeyenp yueOHO-METOAMIECKOTO 00ECTIEYeHNS TUCIIMIUIMHBI IO BBITIOJTHEHUIO

1 2

3

2 |CamocrosTenbHOE
U3yUYCHHE Pa3JIeIOB,

SApocnaBues A.b. ®uzndeckas xumus. — Mocksa: Hayunsrit mup, 2013. — 262 c.

KoBamenko, A.B. Marematnyeckoe MOAETHPOBAaHHE (PU3UKO-XHUMUYECKHX

Z?M:))H:ég:;;];m npoueccoB B cpene Comsol Multiphysics 5.2 [OnexTponHbIii pecypc]: yue6.
nolia TI()) peHe nocodue / A.B. KoBanernko, A.M. Y3nenoBa, M.X. Yprenos, B.B. Hukonenko. —




JICKIMOHHOTO Marepuana [DaekTpoH. naH. — Cankt-IlerepOypr: Jlans, 2017. — 228 ¢. — Pexum nocryma:
U MaTepuana y4eOHukoB |https://e.lanbook.com/book/93695

U y4eOHBIX TTOCOONH, .
HONTOTOBKA K Meroauyeckue yKa3aHus 110 OPraHU3alMy CaMOCTOSTENEHON paboTHI.

J1a6opaTOpHbIM paGoTam, [METOMMUCCKHE YKA3AHHS K BBINOTHCHUIO nabopaTopHbIX paboT. YTBEepiKAEHBI
)
KOJUTOKBHYMaM K T.1.)  |Kadenpoii ¢pusnaeckoii xumuu, mporokon Ne 17 ot 11.05.2017 r.

3 |[loaroroBka K TEKymIemy

KOHTPOITIO Meroaudeckue yKa3aHUsl K BBIIIOJHEHHIO JJAOOPATOPHBIX paboT IO JUCIUIIIMHE.

Yr1BepxneHsl kadenpoii pusnueckoit xumun, npotokoa Ne 10 ot 13.03.2018 r.

Meroauyeckne peKOMEHIAIMU K OpraHu3aliii ayJUTOPHOM M BHEAYJIUTOPHOM
(camocTosTeNBHOI) PabOTHl CTYACGHTOB: MeToAWdeckume ykazaHus / cocT. T.IL
Cropoxenko, T.b. Iloumnox, A.B., becmamoB, H.B. Jloza. — KpacrHonap:
Kyb6ancxkwuii roc. yu-1, 2018. 89 ¢

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
YHCIIa MHBAJIHU/IOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU 3710poBbs (OB3) mpenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS HH(DOPMAITIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JTOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIBLHOTO amIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

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

3 OOpa3oBaTe/lbHbIe TEXHOJOTHMH, NPHUMEHsieMble NMPH OCBOEHUM JUCHUILIHHBI
(MmonxyJis)

Jia popmupoBaHus NpodecCHOHAIbHBIX KOMIIETEHLUN B IPOLECCE OCBOCHHUS Kypca
UCTIOJIb3YeTCsl TEXHOJIOTUS MPO(ECCHOHAbHO-PAa3BUBAIOIIETO O0YUYEHNUs, IPeAyCMaTPHBAIOILAs
HE TOJBKO TIepeady TEOPETHYECKOro Marepuaia, HO W CTUMYJIHPOBAaHHE M pa3BUTHE
IPOAYKTHBHBIX MMO3HABATENbHBIX JACHCTBUM CTYJIEHTOB (HAa OCHOBE MCHXOJOTO-MEeAaroruueckon
TEOPHH MOITAITHOTO ()OPMHUPOBAHUST YMCTBEHHBIX JICHCTBHI ).

B xome wu3yueHHMs JOUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIB30BaHME CIIEAYIOIIHUX
00pa30BaTeNbHbIX TEXHOJOTHI: JEeKIUH, JiadopaTOpHbIE 3aHATHs, NpoOJIeMHOEe O0OydeHHUe,
MOJyJbHAs TEXHOJIOTHUS, MOJATOTOBKA NMUCHMEHHBIX AHAJUTUYECKUX PabOT, CaMOCTOSATENIbHAs
paboTa CTyJeHTOB.

KoMmneTeHTHOCTHBIM MOJIX0J B paMKaxX NpenoJaBaHMs IUCLUIUIMHBI peaau3yercs B
UCTIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TIPOEKTHBIX METOIUK,
MO3rOBOIO INTYpMa, pa300pa KOHKPETHBIX CHUTyallMil, aHaiM3a NeJarornyeckux 3ajad,
Mearorn4eckoro SKCIepuMEHTa, MHBIX (POpPM) B COUETAHUU C BHEAYJIUTOPHON pabOTOM.

WHbpopmaMOHHbIE TEXHOJOTMM, MPHUMEHSAEMble TpPH HU3YYECHUM JAUCHUILIUHBI:
UCTIONIb30BaHUEe  HMHMOOPMAIIMOHHBIX  PECypcoB,  JOCTYNMHBIX B HH(DOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTu MIHTepHeT.

AnantuBHBIE 00pa30BaTeNbHBIC TEXHOJIOTHH, IPUMEHIEMbIC IPH H3YYCHUN JUCITUTUTAHBI
— JUIA JMIl C OrPaHMYEHHBIMH BO3MOXXKHOCTSMH 3]I0POBBSI MPEAYCMOTPEHA OpraHU3aIus
KOHCYJIbTAIMH C UCITOJIb30BAaHHEM DIIEKTPOHHOMN TOYTHI.


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

4 OueHOYHBIE CPEACTBA VIS TEKYIIero KOHTPOJISl YCIIeBAeMOCTH W MPOMEKYTOYHOM
aTTrecTanuu

OneHouHble CpeAcTBa IpEIHA3HAYEHBbl JJIsi KOHTPOJS M OLEHKM OOpa3oBaTelIbHBIX
JOCTHKEHUI 00yYaromuxcs, OCBOMBIIMX MporpaMMy y4eOHOH aucuuruinabl  «Dusmko-
XUMHUYECKHE ITPOLIECCH] B ypOOcHcTEMAX ».

OneHouyHbIEe CpeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl sl MPOBEACHUS TEKYyIIero
KOHTPOJISl B KOHTPOJIBHBIX paboT, pa3HOYPOBHEBHIX 3aJaHUN M MPOMEKYTOYHOM aTTecTalliy B

¢dbopMe BOMPOCOB U 3aJaHUM K IK3AMEHY.
CTpyKTypa OLIEHOYHBIX CPEICTB /sl TeKYIIel U MPOMEKYTOYHOH aTTecTallun

Kon n HanmeHoBaHue HanmeHoBaHME OLIEHOYHOTO
Ne MHIUKaTopa (B PesynbraTe! 00ydeHns CpeacTBa
n/m COOTBETCTBHH C TI. (B cooTBercTBUM C 1. 1.4) Texymmii | [IpomexxyTounas
1.4) KOHTPOJTb aTTecTalus
UIIK-2.1. 3HaeT ® ompexenseT HOAXomel it 3ammThel | KP Bonpoc Ha
JeMoHCTpHpYyeT OKpYXKaloIlel Cpefpl M OIEHKH JOCTYITHOCTH 9K3aMEHE
3HAHUA B | IPUPOJOOXPAHHBIX TEXHOJOTUH U1 OpraHU3aLUH,
OIMpPCACIICHNU OCHOBHBIC (1)I/ISI/IKO-XI/IMI/I'~ICCKI/IC IIpOLECCHI,
COBPEMEHHBIX NPOTEKAIOIIME B IPUPOLE U NPUMEHSAEMBIE B
IoJX0J0B 3alIUThI COBpeMeHHOﬁ TEXHOJIOTHHN
OKpy>Karouien cpenbl
- omenky | YMECT IPOBOIHTE TOKCK H HCTIONB30BATh MOAXOABI
JOCTYIHOCTH ANS  3AUINTHl  OKPYAIOWEH CpPEelbl H  OLCHKH
NPHPOOOXPAHHBIX JOCTYITHOCTh IPHPOJOOXPAHHBIX TEXHOJOTHH IS
1 TeXHOIOIH OpraHM3ald, HICHTH(QUIMPOBATh  IIPOLECCHI,
MPOTEKAOIIME B IIPUPOAE M IMPOU3BOIACTBEHHBIX
mnmpoueccax, MpUuMEHATbL METObL MaTeMaTH4eCcKOn
00pabOTKH IKCIICPUMEHTAIBHBIX JAHHBIX
Brnaneer nogxomamu, cnoco6aMu M mprueMaMu ISt
3alIUTBl  OKPYXKAIOIIEH cpeapl H  IIPOBEICHUS
OKCIIEPTHU3bl  JOCTYIHOCTH  IIPUPOJOOXPaHHBIX
TEXHOJIOTHH JUIsi OpraHU3alliH, CIOCOOHOCTHIO
UACHTH(UIMPOBATh TPOLECCH, NPOTEKAIOIINE B
NpUpoAe ¥ MPOU3BOACTBEHHBLIX IIpoLEccax Ha
OCHOBE 3aKOHOB (pU3HM4eCKON XUMHUH
UIIK-2.2. 3HaeT, Kak WCHOJB30BaTh  moaxoael s | KP Bompoc Ha
Hcnonb3yer pa3paboTKu, BHEAPEHUS M COBEPIICHCTBOBAHUS JK3aMEHe
OCHOBHBIE MOJXOJIBI B | CHCTEMBI 3alUThl OKPYKAIOIIEH Cpebl U OLEHKH
HeTX 3aMIUTHI | JOCTYIMHOCTH TPHUPOJOOXPAHHBIX  TEXHOJOTHH,
OKpYXalolIeH Cpenbl | MOZAEIH CYNIECTBYIOIINX MEMOPAHHbBIX TEXHOIOTHH
" OLICHKM | 3aIIMTHl  4YeJoBeKa W  cpeasl  oOWTaHus,
JOCTYITHOCTH TEOPETHYECKNE W MPAKTHYECKHE OCHOBBI IS
MPHUPOAOOXPAHHBIX aHaJM3a ¥ OLEHKH Pa3INYHBIX MPo0sieM B 001acTH
TEXHOJIOTUil MeMOpaHHBIX TEXHOJIOTHI 1 3aIUThI Oochepbl
2 YMeeT 0CyIIeCTBISTh 3aUTy OKPY>KaroIen cpeibl
U OLUEGHKY JOCTYITHOCTH HPHUPOJOOXPAHHBIX
TEXHOJIOT UM AJIA opraHusaiuu, MIPOU3BOAUTH
aHaJIu3 JIATEPATYPHBIX JaHHBIX, CpaBHUBATh
TIOJTYYCHHBIE PE3YyJIbTaTbl C MHPOBBIM YPOBHEM,
AHAJIU3UPOBATH JOCTOHNHCTBA u HEOOCTAaTKHU
Mozenei CYILECTBYIOIIMNX MeMOpPaHHBIX
TEXHOJIOTH I
Biiageet HaBbIKaMu 3alIUTHI OKPYXKAIOLIEH Cpelibl U
OLIEHKHU JIOCTYITHOCTH TIPUPOIOOXPAHHBIX
TEXHOJIOTH I
HIIK-5.1. 3HaeT u ompezaenseT od0beM M cocTaB pabor mo | KP Bompoc Ha
3 JeMoHcTpHpyeT 00CIIeIOBAHHIO COOPYKESHHUIT OUUCTKH CTOUHBIX BOJI 9K3aMEHe
CIIOCOOHOCTD U BOJOIIOATOTOBKH, METOJIbI YIPaBIEHU (PUIHKO-
OCYILIECTBIISITh XMMHUUYECKHMH ITPOLIECCaMHU




paboTsl o
0GCIIeI0BAHHIO YMeeT HCTIOIb30BaTh OCHOBHBIE METOABI M IPUEMBI

coopyKeHHit JUTS OTIpefieNieHns1 o0beMa W cocTaBa padoT To
00CJICIOBAaHHUIO COOPYKCHHUI OUUCTKH CTOYHBIX BOT
U BOJONOATOTOBKH,  MPUMEHSATh  METOJBI
yIOpaBJieHUS (PUIUKO-XUMUYCCKUMHU MPOIIECCAMU
JUIS pEIICHUS 3aJad B HOBOM IPWJIOKCHHH,
Ka4eCTBEHHO OILICHUBATh KOJINYECTBECHHBIC
Pe3yIbTaThI

OYHUCTKH CTOYHBIX
BOI n
BOIOIIOATOTOBKHU

Bnameer cnocobamu pacdera W MPOCKTUPOBAHHS
CHCTEM oOecrieueHus 0e30macHOCTH IS
ompeneNicHus o0beMa H cocTaBa paboT 1O
00CIIeIOBAHHIO COOPYKESHU I OUUCTKH CTOUHBIX BOJI
U BOJOMNOATOTOBKH, METOAaMH  YIPaBICHUS
(U3UKO-XMMUYECKUMH MIPOIIECCAMHU ISl PELICHHS
3aJa4 B HOBOM MPHJIOKEHHH, CHOCOOHOCTHIO
Ka4eCTBEHHO OLIEHUBATh KOJINYECTBEHHBIE
pe3yJbTaTh

HIIK-5.2. 3Haer o0beM m coctaB pabor ocymectBieHus | KP Bonpoc Ha
Hcnonb3yeT HaBBIKM | KOHTPOJsL W yIOpaBleHUs  pabOTaMu IO IK3aMEHE
OCYIIECTBIICHUS 00CIIeTOBAaHHUIO COOPYKESHUI OUUCTKH CTOUYHBIX BOJL
KOHTPOJIS M | 1 BOJOINOJATNOTOBKHM, METOJIbl MaTeMaTHYeCKOM
yIIpaBJICHUS 00paboTku 9KCTIEPUMEHTAIIBHBIX JIAHHBIX,
paboTamu 1O | OCHOBHBIE 3aKOHBI (PM3HMYECKOH XUMHHU

00CIeI0BaHUIO
COOpYKEeHHUI YMeer ucIob30BaTh OCHOBHBIE METOBI U ITPHEMBI

OUHCTKH CTOYHEIX | OCYIIECTBIICHHS KOHTPOJIA U yIpaBleHUs paboTaMu
BOI 1 | 1o 00CIe0BaHNIO COOPYKEHUH OUUCTKHA CTOYHBIX
BOJIOTIOATOTOBKH BOJI U BOJOINOJATOTOBKH, MOJOUPATh HEOOXOAUMBIC
4 TEXHOJIOTHYECKHUE CXEMbl OUYMCTKM M  3all[UThI
cpenpl OOWTaHUS, MPUMEHSATh OCHOBHBIC 3aKOHBI
¢u3ndeckoil XUMUM AN OOBSICHEHUH SBICHUA B
MIPUPOJIC U MPOU3BOACTBEHHBIX MPOIIeccax

Brageer cmocobamu pacuera M HpPOEKTHPOBAHMSA
cucTeM o0ecreueHus: 0e30MacHOCTH, Ha OCHOBE
KOTOPBIX OCYIIECTBISIETCS KOHTPOJIb U YIPaBJICHNE
paboTamu 1o 00CIIeI0BAaHUIO COOPYKEHUI OUMCTKH
CTOYHBIX BOJl M BOJIOIOATOTOBKH, METOAAMH
MaTeMaTH4ecKoi 00pabOTKM AKCIIEPUMEHTAIBHBIX
JIAHHBIX

TunoBblie KOHTPOJIbHBbIE 32JaHUS] MJIH HHbIE MaTepHAJIbl, He00OX0ANMBIE IJIfl OLlEHKH

3HAHUI, YMEHH I, HABBIKOB M (MJIH) ONBITA NeATEJbHOCTH, XaPAKTEPHU3YIOIIMX ITANbI

(popMupoBaHus KOMIIETEeHIIHI1 B Ipolecce 0CBOEHUsI 00pa30BaTe/bLHONH IPOrpaMMBbl
Ilpumepnulii nepeuenv 60npocoe u 3a0anuil

KonTtpoabHas pa6ora no iucuuniuHe
«PHU3NKO-XUMHUYECKHE NIPOLECCH] B TeXHOC(hepe»
Bapuant Ne 1

1. TexHocgepa u ee cocTas.

2. Crpatocthepnbiii  o30H. Hukn Yenmena. Karanurtuueckue HHUKIBI —pa3pyLICHUS
cTparocdepHoro o3oHa. O30HOBBIH MIUT ¥ 030HOBAS JIBIPA.

3. Kakne mpomecchl NpUBOMSAT K 3aKUCICHHIO NPUPOAHBIX BoA? Yem ompenensercs
OydepHas eMKOCTb €CTECTBEHHBIX BOJIOEMOB?

4, DUBNKO-XUMHYECKHE 3aKOHOMEPHOCTH COPOIIMHA MOHOB METAJIJIOB Ha KATHOHOOOMEHHBIX

HOCHTpAax MOYBCHHBIX YaCTHUII.



KonTtpoabHas padora no 1ucuuninHe
«DU3NKO-XUMHYECKHE MPOoLecChl B TeXHOChepe»
Bapuant Ne 2
1. 3arps3HuTENh  (KCEHOOMOTHK)  OKpyXaromielh  cpenpl. IloHsiTHe o0  mMOBeIeHUU
3arpsA3HUTENIC KaK O CIOXHBIX (DU3UKO-XUMHUYECKHX MpPOIeccaX B3aWMOJEHCTBHS €ro C
KOMIIOHEHTaMU CPE/Ibl.

2. [Tpupona napuukoBoro 3¢ ¢dekra. [Tapaukossie razpl. OKHO npo3payHocTU. Bo3zMoxHBIE
HOCJICICTBHSI TApHUKOBOTO 3 dekra.

3. [ToBeneHune TSKENBIX METAUIOB B BOAHOM cpeie: MUIpanmuss B BHIAE HCTUHHO
pacTBOpeHHOHM  (OpMBI,  B3BEIICHHBIX W  KOWIOMIHBIX  4actul.  OOpaszoBaHue
AIIEMEHTOPTaHUYECKON (POPMBI TSKEIIBIX METAJIIOB.

4. Pammonykmunel.  CopOums  pajiMOHYKIMIOB — dYacTUlamMu 1mouBbl.  OOpa3oBaHue

KOMIUIEKCHBIX COEIMHEHNH.

KonTposbHas padoTa nmo iucuunjanHe
«Pu3nKo-XUMHUYeCKHe MPOLECChl B TeXHOC(hepe»

Bapuant Ne 3

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

2. CocraB u crpoenue armocdepsl. [ 1aBHbIe 1 BTOPOCTENIEHHbIE KOMIIOHEHTBI, CBOOO/IHBIE
paauKabl.

3. OcHOBHBIE XUMUYECKHE U (PU3UKO-XUMHUYECKHE MPOLIECCHl B rupocepe.

4. CoiictBa mouB. OcHOBHBIE (PU3UKO-XUMUYECKHE TPOIIECCHI, TPOTEKAOIINE B TOYBAX.

3a4eTHO-IK3aMeHAIHOHHbIE MaTePUAJbI 1JIsl IPOMEKYTOUHOH aTTecTAlNU
(3K3ameH/3a4eT)
Bonpocsl /151 NOATOTOBKH K YIK3aMeHY
1. Texnocdepa u ee cocras.
2. Yuenue B.U. Bepnanckoro o 6mochepe. Hoocdepa.
3. 3arps3HuUTENh (KCEHOOMOTHK) OKpYXaromiei cpeabl. [[oHATHE O TTOBEIEHUHU 3arpsi3HUTEICH
KaK O CJIOKHBIX IIPOIIECCaX B3aUMOJICHCTBUS €r0 ¢ KOMIIOHEHTAMU CPEJIbI.
4. CocrtaB u ctpoeHue armocdepsl. ['1aBHbIE U BTOPOCTENEHHBIE KOMIIOHEHTHI, CBOOOJHbIE
panukainsl. Bpems npeObiBaHus BeliecTBa B aTMochepe.
5. OcobeHHOCTH XUMHUYECKHX MTPOIIECCOB B aTMochepe.
6. PagnoakTuBHOE 3arpsizHEHHE aTMOC(EPHI.
7. Xapakrtepuctuka ctparochepHoro ozoHa. O6pa3zoBaHue U pa3pylieHUE 030Ha B cTpaTtocdepe:
HYJIEBOM KHCIOPOAHBIH, BOJOPOAHBINA, a30THBIM, XJIOPHBINA, OPOMHBINA HUKIBI. «O30HOBas JIBIPA»
HaJ AHTapKTUIOM.
8. IIpepaienue npumeceil B Tponocepe: cBOOOIHbIE paUKallbl, OPTaHUUYECKUE COSTUHEHMS,
OKCHJIbI CEepBbI, a30Ta, YIIepoaa.
9. Cwmoru. Ilepokcuanernnnutpat (IIAH), nonunukindeckue apoMaTuyecKle yrieBoAOPOAbI
(ITIAY).
10. KucnortHsle OCcagkH.
11. JIucniepcHbie CUCTEMBI B aTMOC]eEpE.
12. «IlapHUKOBBIHA 3P derT.
13. CocraB rugpocdepsl. [ HaApOIOTHUECKU IIAKIT.
14. AHoMmanbHBIE CBOWCTBA BOJBI.
15. CocraB npupOAHBIX BOJ.
16. CpoiicTBa NpUpPOAHBIX BOJ M UX KaYECTBO: (PU3MUECKUE U XUMUYECKUE ITOKA3aTeNIN KauecTBa
Bojbl. Okucnsemocth Bojbl. [loTpebnenue kuciaopoga. A’poOHbIE U aHaIPOOHBIE MPOLIECCHl B
3arpsi3HeHHON Bojie. JKecTKOCTh MPUPOAHBIX BO.
17. OcobGeHHOCTH XMMUYECKUX TPOo1ieccoB B ruapocdepe. ['naponus coneil.
18. OcHOBHBIE XMMHUYECKHE U (PU3HKO-XMMHUYECKHE IMpoLecchl B ruipocdepe. OKUCIUTENBHO-
BOCCTaHOBUTENbHbIE peakiiui. CaMOOYUIIIEHHE BOIOEMOB.
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19. Crounsie Boabl. XUMHUYECKHE METOBI 00PAaOOTKU CTOYHBIX BO/I.

20. 3arps3HUTENU BOJABI: METAJUIBI — PTYTh, KaJMUN, CBUHEL]; OPraHUYECKUE COCTUHEHUS
(penomnsr); xmopoprannueckue (IIXIIC, nuokcunsl); pochopopranndeckne COeTUHEHUS; He(PTh;
MOBEPXHOCTHO-aKTUBHbBIE BEIIECTBA, CAHTETUYECKHE MOIOIIINE CPECTRA.

21. CocraB u ctpoenue nutochepsl. BeiBeTpuBanue.

22. TlouBbl. XuMHUUECKHUH U (a30BBIH COCTAB TOYB.

23. Peonormueckue XapakTepUCTUKHU TTOYB.

24. OcHOBHbIE (PU3UKO-XUMUYECKHE MPOLIECCHI, TPOTEKAIOIINE B TOYBAX.

25. XuM#uecKkoe 3arps3HeHue MmoYB: Tsokelbie Metaiutbl, nectunuasl (JI1T), ynodpenus, HeQTh
1 He(DTETIPOAYKTHI.

26. OCHOBHBIE 3arpsA3HUTENIN OKPYXAOIIeH cpelbl. MUrpaiusi aHTPOIOT€HHBIX 3arpsi3HEHUN B
IPUPOJIHBIX Cpeax.

Kpurepun oueHuBanusi pe3yJbTaToB 00yUYeHUs

Onenka Kpurepuu orieHuBaHus 110 YK3aMEHY

OLICHKY «OTJIMYHO» 3aCIy>KUBACT CTYACHT, OCBOUBILNN 3HAHUSA, YMECHMUS,
KOMIIETEHIIH U TEOPETUYECKHIA MaTeprall 0e3 MpoOesiOB; BHITIOTHUBIIHHA
BCE 3aJlaHusl, NPEAYCMOTPEHHbIe YYEOHbIM IUIAHOM Ha BBICOKOM

Beoicokuit KayeCTBEHHOM YPOBHE; TPAKTHUYECKHUE HABBIKM NPO(PECCHOHATHHOTO
YPOBEHB «5» NPUMEHEHHUsI OCBOCHHBIX 3HaHUU chopmupoBaHbl. CTyneHT CBOOOIHO
(oTMuHO) BJIICET TEOPETUYECKUM MaTepualoM (3HAaeT KaK OCHOBHBIE, TaK MU

crienupuYecKre CHHTETHYECKUE METO/IBI, @ TAK)KE MEXaHU3MBbI OCHOBHBIX
peakuuil) ¥ crnoco0eH CaMOCTOSITEIbHO PEIIUTh SK3aMEHAIIMOHHYIO
3agaqy

OIICHKY «XOpOoIluo» 3acClly>KMBACT CTYACHT, IMPAKTUYCCKU ITOJIHOCTBIO
OCBOWBUINHI 3HAHUS, YMEHHsI, KOMIICTEHIIMN ¥ TEOPETHYECKUI MaTepual,
yT-I€6HBIe 3aJaHusd HE€ OILCHCHbI MaKCHUMaJIbHBIM YHCJIIOM 63,J'IJ'IOB, B

Cpenuuii
yPOBCHD OCHOBHOM C(OpPMUpPOBaja MpakTHUECKUe HaBbIKU. CTYIEHT XOpOILIO
(xoporo) BJIQJICET TEOPETUYECKUM MAaTepHajoM, 3HaeT 0a30BbIe CHHTETHUYECKHUE
METOJIbI U UMEET NIPEJICTABICHUE O MEXaHU3MaX OCHOBHBIX CHHTETUYECKH
BAKHBIX pEaKLIMH, CIOCOOEH CIPAaBUTHCSA C SK3aMEHAIlMOHHOW 3ajadeit
IIPY HE3HAYUTEJBHOM MIOMOIIU CO CTOPOHBI IPENOIABATENS
OLICHKY «Y/OBJIETBOPUTEJBHO» 3aClly’)KUBA€T CTYACHT, YaCTUYHO C
npoberaMy  OCBOMBIIMM ~ 3HAHUS, yMEHHs, KOMIETEHUUH H
ToporoBsiii TEOPETUUECKHUI MaTeprai, MHOTHE yuyeOHbIE 3a/1aHus JINOO HE BHIMOIHMII,
YPOBCHb 3% aM00 OHM OIIEHEHbl YHUCIOM OalioB OMU3KUM K MHUHHMMAaJIbHOMY,
(yXOBCTBOPHTE HEKOTOpbIE MpPAaKTHUYECKHE HaBbIKU HE copmupoBaHbl. CTylE€HT 3HaeT
15HO) 0a30Bble CHHTETHYECKHE METOAbI, OJIHAKO IUIOXO pa36unpaeTc;1 B
CHeU(pUIECKUX METOJaX U MEXaHU3MaX OCHOBHBIX peakLui, ¢ TPYAOM
CIPABJISETCS C DK3aMEHALIMOHHOW 3aJa4uel IPU CYHIECTBEHHON IOMOIIH
CO CTOPOHBI IIPETOAABATENS
OLICHKY  «HEYHOBJICTBOPHUTEJIbHO»  3acly’)KUBAaeT  CTYICHT, He
- OCBOUBIIUI 3HAHUS, YMEHUS, KOMIIETEHIIUH U TEOPETHUECKHI MaTepual,
YPOBCHb 2% yuyeOHble 3aJaHMsd HE BBIIOJHWJ, MPaKTHYECKHE HABBIKM HE
(Hey1oBAETBOPH chopmupoBanbl. CTyIeHT HE CHOCOOEH pELIUTh 3K3aMEHAI[MOHHYIO
TeNbHO) 3aJa4y JaXe C IIOMOIIBI0 IHpernojaBaTels M IUIOXO  BIAACET

TEOPETUUECKUM MaTepuasioM (HAOII0IAal0TCS CYIIECTBEHHBIE OIIMOKH
pH 00CYXJIeHNU 0a30BBIX CHHTETUYECKIX METOJIOB)

Kpurepun oueHnBaHusI KOHTPOJIBHBIX padoT
O1eHKa «OTJIMYHO» BBICTABIISETCS, €CIU CTYJIEHT BBIMOJHWI paboTy 0e3 OmuOOK U
HEJI0YETOB, JIOIMYCTHII He O0JIee OJHOrO HEJI0UETa.
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OreHKa «XOPOIIOY», €CIIU CTYICHT BBIMOIHII PaboTy MOJHOCTHIO, HO JOMYCTHII B HEH HE
OoJiee 0THOM HErpyOOi OITMOKK U OJTHOTO HEJ0ueTa, Wik He 0ojiee IBYyX HEI0YETOB.

OneHka «yI0BJIETBOPHUTEIBHO», €CIH CTYJICHT MPABWILHO BBIMIOJHWI HE MEHEe
MTOJIOBHHBI pa0OTHI WJIU JOMYCTUII HE 0oJiee IBYX IPyOBIX OIIMOOK, MJIK HE Oojiee OHOU rpy0oit
¥ OJIHOM HEeTpyOoii OIIMOKK U OAHOTO HEI0UeTa, UITH He OoJ1iee IBYX-TpeX HerpyObIX OMNOOK, UITH
OJTHOW HEerpy0oOd ONMMOKH M TPEX HEJI0YETOB, WIM MPH OTCYTCTBHH OINMOOK, HO MPH HATUYUU
YETHIPEX-TISITH HEJJOUETOB, TUIOX0 3HAET TEKCT MPOU3BEACHMSI, TOMYCKAET HCKaKeHHE (DaKTOB.

O1ieHKa «HEY10BJIETBOPHTEIbHOY», €CIIU CTYJCHT JIOIYCTHJ YHCIIO0 OIMOOK M HEJIOUETOB,
MIPEBOCXO/IAIIEe HOPMY, PU KOTOPOI MOKET OBITH BRICTABJICHA OIIEHKA «3), UIIH €CIIU MMPaBUIHHO
BBIMOJIHWJI MEHEE TTOJIOBUHBI PAOOTHI.

Kpurepun ouenuBanus pedeparon

OneHkKa «OTJIMYHO» — BBIINOJHEHBI Bce TpeOOBaHMs K HAllMCAHUIO U 3amuTe pedeparta:
o0o3HaueHa mpobiieMa U 00OCHOBAaHA €€ aKTYaJIbHOCTb, CAETAH KPATKUW aHAIU3 Pa3IMYHbBIX
TOYEK 3PEHHS Ha paccMaTpUBaeMyro NMpoOjeMy W JOTHMYHO H3JI0XKEeHa COOCTBEHHAs MO3ULIUA,
c(OpMyIIMPOBAHBl BBIBOJABI, TE€Ma PACKPHITA IOJHOCTBHIO, BBIACPKAH 00BEM, COOIIOICHBI
TpeOoBaHUS K BHeEIIHEMY O(GOpPMIICHHIO, JAaHbI MPABWJIbHBIE OTBETHl Ha JIOMOJIHHUTEIbHBIC
BOTIPOCHI.

OrneHKa «X0pouIo» — OCHOBHBIE TpeOoBaHMsI K pedepaTy U €ro 3alluTe BHIMOJIHEHBI, HO
IIPY 3TOM JIOMYIIEHBI HEJOYEThl. B 4aCTHOCTH, UMEIOTCSI HETOYHOCTH B U3JI0)KEHUU MaTepHaa;
OTCYTCTBYET JIOTUYECKasi TMOCJIEeI0BATEIbHOCTh B CYKICHUSIX; HE BBIAEpKaH 00beM pedeparta;
UMEIOTCA YIYIIEHHUsI B 0)OPMIICHUH; Ha JIOTIOJIHUTEIFHBIEC BOIIPOCHI IIPH 3alIUTE TaHbl HETTOJTHBIE
OTBETHI.

O1eHKa «y10BJ1€TBOPHUTEIbHOY — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TPEOOBaHUH
K pedepupoBaHuio. B dacTHOCTH, TeMa OCBElIeHA JUIIb YAaCTHYHO; JOMYLICHBI (haKTHUYECKUe
OmMOKH B coJlepaHuM pedepara WM MPU OTBETEC HA JOMOJHUTEIBHBIE BOIPOCHL, BO BpEMs
3alUThl OTCYTCTBYET BBIBO/I.

OrneHka «HeyI0BJIETBOPUTEIbHO» — TeMa pedepaTa HE pacKpbiTa, OOHAPYKHUBACTCS
CYIIECTBEHHOE HEMOHUMAaHUE TPOOIIEMBI.

Kpurepun nndpepennuposannoii onenku pedepara

Kpurepnn onenku MaxkcuMmanbHasi olleHKa B 6ayax
JIOrMYHOCTD U3JI0KEHHUS 3
PackpeiTue Tembl 3
Hcnonb3oBanue mupokoi nHGOpMalnOHHON O6a3bl 3
Hanuune coOCTBEHHBIX BBIBOAOB, 0000IIECHMI, 3

KPUTHYECKOTO aHaIN3a
CoOroieHue npaBuil HIUTUPOBAHMS
[IpaBmiibHOCTH OhOpMIIEHUS
Hroro: 15

13-15 6anaoB — OTINYHO,

10-12 6annoB — Xoporto;

8-9 6amIoB - yI0BIETBOPHUTEIHHO;

0 6asIoB — HEYAOBJIETBOPUTEIIBHO.

N

[

Kpurepun onenuBanus 1adopaTopHbix pador
«5» (OTIIMYHO, 3a4TEHO): BHITIOTHEHBI BCE 3aJaHUs 1a00paTOpHOI pabOThI, CTYAEHT Y€TKO
1 0e3 ommrOOK OTBETUII HA BCE KOHTPOJIHHBIE BOTIPOCHI.
«4» (XOopolo, 3a4T€HO): BBIMIOJHEHBI BCE 3aJaHUs J1a0OpaTOPHOW pabOTHI; CTYAEHT
OTBETHJI Ha BCE KOHTPOJIHHBIC BOTIPOCHI C 3aMCUAHUSIMH.
«3» (YHOBIETBOPUTENHHO, 3a4TEHO): BBIMOJIHEHBI BCE 3aJaHMs JIabopaTOpHOU paboThI ¢
3aMEUYaHMSIMH; CTYJACHT OTBETHJI Ha BCE KOHTPOJILHBIC BOIIPOCHI C 3aMEYAHHSIMH.
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«2» (He 3a4TeHO): CTYACHT HE BBINOJIHWI WM BBINOJHUI HENPABWIBHO 3aJaHHS
nabopaTopHOi pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMU UITU HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

5 Ilepeyenb y4eOHOM JTUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTHI
5.1 YueOnas imreparypa

1. SApocnasues A.b. ®uznyeckas xumus. — Mocksa: Hayunsiit mup, 2013. — 262 c.

2. Kosanenko, A.B. Marematuueckoe MoJenupoBaHue (PU3HKO-XUMUYECKUX MPOILIECCOB B
cpene Comsol Multiphysics 5.2 [DnekrponHsIii pecypc]: yueo. mocodue / A.B. Kopanenko, A.M.
VY3nenoBa, M.X. Yprenos, B.B. Hukonenko. — DnektpoH. naH. — Cankrt-IletepOypr: Jlanp,
2017. — 228 c. — Pexxum noctyna: https://e.lanbook.com/book/93695

3. Tpudonor, Koncrantun MBanoBuu. ®u3nko-xuMudeckue mnpoieccel B TexHochepe [Teker]:
yueOHuK 1iis1 cryneHToB By30B / K. W. Tpudonos, B. A. JleBucmiios. - M.: UTHOPA-M: ®OPYM,
2007. - 239 c.

4. Crpombepr, ApmuH ['enpuxoBud. Ousnueckas xumus [ TeKcT]: yaeOHUK AJist CTYJEHTOB BY30B
/ A. T. Ctpombepr, JI. [1. Cemuenko; moxa pexa. A. I'. Ctpombepra. - U3x. 4-¢, uctp. - M.: Beiciias
mkoina, 2001. - 527 c.

5. Tonnosckas, Jlunua denoroBHa. Xumus okxkpyxaromeid cpenasl [Tekcr]: yueOHuK Juis
ctyneHToB By30B / JI. @. T'omgoBckas. - 3-¢ u3a. - M.: Mup: BUHOM. JlaGopaTtopus 3HaHMIA,
2008. - 295 c.

6. dypoB, Bnagumup AnekceeBuu. TepMmoanHamuueckas Teopus pactBopoB [Tekcr]: yueOHOe
nocobue / B. A. [lypos, E. Il. Arees. - Uzn. 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. Baiipamos; mon pen. B. B. Jlynuna. - M.:
Axagemus, 2003. - 252 c.

8. Jleiikun, }0.A. ®U3NKO-XMMHYECKIE OCHOBBI CHHTE3a IIOJIMMEPHBIX COPOCHTOB [ DIIEKTPOHHBIH
pecypc]: yuebnoe mocobue / FO.A. Jlelikun. — DnektpoH. maH. — MockBa: M3marenbcTBo
"Jlaboparopus 3uHanwuii", 2015. — 416 ¢. — Pexwum noctyna: https://e.lanbook.com/book/70769

5.2 Tlepuoguyeckue JuTepaTypa
1. Basel gauaeix komnaunu «Mct Bero» http://dlib.eastview.com
2. DnextponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 HuTepHeT-pecypchl, B TOM YHCJEe COBpeMeHHbIe mNpodeccuoHAIbHbIE 0a3bl
AAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
JIeKTPOHHO-0u0MoTeuHbIe cuctemMsbl (IBC):

1. PBC «HOPAWT» https://urait.ru/

2. 3bC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru

4. ObC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:

1. Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. XKypnans! m3natenbctsa Wiley https://onlinelibrary.wiley.com/
4.  Hayunas snekrponHas oubnuoreka (HOB) http://www.elibrary.ru/

5. TloNHOTEKCTOBBIE apXMBBl BEIYIIMX 3alaJHbIX HAy4YHBIX JKypHAJIOB Ha Poccuiickon

atdopme HaydHbIX )KypHatoB HOUKOH http://archive.neicon.ru

6. HamumonanpHast dSJIeKTpoHHas OWOMMOTEKAa (IOCTYNm K DJIEKTPOHHOW  OHOIMOTEeKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmuorexu (PI'B) https://rusneb.ru/

7. basa mamaeix CSD KemGpumkckoro mentpa kpuctamtorpaduueckux manubsix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
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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/

14.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

15.  "Jlekropuym TB" http://www.lektorium.tv/

16.  YuuBepcurerckas nnpopmanronnas cucrema POCCHS http://uisrussia.msu.ru

HNudopmanuonHbie CIPABOYHBIE CUCTEMBbI:
Koncynbrant Ilmoc - crnpaBoyHas mpaBoBas cucreMa (JOCTYN TIO JIOKAIBHOW CETH C
KOMITBIOTEPOB OUOIMOTEKH ).

Pecypcobl cBOOOIHOTO J0CTYyNA:

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

2. AmepukaHCKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

3. MuHucrepcTBO HAayKHU u BBICIIIETO 00pa3zoBaHUs Poccuiickoii ®denepaunn
https://www.minobrnauki.gov.ru/;

4. ®enepanbHbiii moprain "Poccuiickoe odpazoBanue" http://www.edu.ru/;

5. HudopmanmonHas cucrema "EnuHoe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xoyuekius nudpoBbIx 00pa3zoBareIbHbIX pecypcoB http://school-collection.edu.ru/ .

7. Cnyx0a TeMaTH4eCKHX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

8. Cnosapu u sHnukIoneauu http://dic.academic.ru/;

9. Oo0pa3oBatenbHblii moptan "Yuebda" http://www.ucheba.com/;

10. 3akonompoekT "O0 oOpa3oBanuu B Poccuiickoit @enepanuun. Bonpock! u oTBeTsI hitp://xn--
273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIC JJIEKTPOHHBIC O0Opa3oBaTelbHble M HMH(POPMALMOHHBIE pPeCypPChI

KyoI'Y:

1. ONEeKTPOHHBIN Karajor Hayunoit 6ubnoTexu Kyol'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 MonynpHOTO AMHaMUYeckoro ooydenus http://moodle.kubsu.ru

4. ba3za y4yeOHBIX IJIaHOB, y4€OHO-METOJAMYECKUX KOMIUIEKCOB, MyOIMKauil U KOH(pEepeHUui
http://infoneeds.kubsu.ru/

5. bubnuorexka MH(OPMALMOHHBIX pecypcoB Kadeapbl MHPOPMAIMOHHBIX 00pa30BaTEIbHBIX
texHosoruit http://mschool.kubsu.ru;

6. DnekrpoHHbIi apxuB gokymentoB KyoI'Y _http://docspace.kubsu.ru/

7. DnekTpoHHbIE 00pa3oBaTeNbHbIE pecypchl Kadeapbl MHYOPMAIIMOHHBIX CUCTEM M TEXHOJIOTHIA
B oOpazoBanun KyO6I'Y wu nHayuno-merommueckoro kypHama "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6 MeToauueckue yKazaHus 1JIs1 00y4aIOIIMXCHA M0 OCBOEHUIO JUCIHUNIMHBI (MOTYJIA)

VYcnemHoe OCBOGHHME AMCLMIUIMHBI TMPEANOJaraeT akTHUBHOE, TBOPYECKOE YdacTHe
CTYJEHTA ITyTeM IJIAHOMEPHOM, MOBCEIHEBHOM pabOTHI.

Texymuii KOHTPOJb 3HAHUM OCYIIECTBISAETCS Ha KaXKJIOM JIEKIMOHHOM 3aHITHH H
nabopaTopHoit pabote. iToroBas opma KOHTPOJIS — IK3aMEH.
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OO0uue pekoMmeHIaun

N3yuenne AUCIUIUIMHBI CIeAyeT HAaYMHATh C MPOpaboTKH paboueit mporpaMmbl, 0co00e
BHUMAaHUe, yAelss LM U 3aJ1a4aM, CTPYKTYpPE U COAEPKaHUIO Kypca.

Nmeetcs 3neKTpOHHAsA BEPCHS JIEKIIMN 110 TAHHOW JUCLIMILINHE.
OcHoBHOU (popMoii 00yUeHHS CTYIEHTOB SIBJIIETCS] CAMOCTOSTENIbHAS paboTa Hax
yueOHbIM MaTepuasioM. IIporecc n3yueHust JUCUUIUIMHBI COCTOUT U3 CIEAYIOIINX 3TaloB:

1 IIpopaboTka TEOPETHUECKOTO0 MarepHuaja I0 PEKOMEHJOBAaHHBIM YUeOHHKaM |
KOHCIIEKTaM JIEKLIWH, IPEJOCTABICHHBIX IIPEIIOIaBaTEIEM B JJIEKTPOHHOM BH/IE.

2 BhITNIOJHEHNE CaMOCTOSITETILHBIX PadoT.

3 Cnauu 3K3aMeHa B yCTHOW WJIM IMCbMEHHOM (opMe (110 YCMOTPEHUIO MIPEoiaBaTes).

Pabora ¢ koHcnekToM Jekumii. [[pocMoTpuTe KOHCIIEKT Cpa3y MOCiE 3aHATUH, OTMETHTE
MaTepral KOHCIEKTa JIEKIIUN, KOTOPBIM BBI3BIBACT 3aTPyNHEHMS Ul NOHUMaHus. [loneitalitech
HalTH OTBETHI HAa 3aTPYJHUTENIbHBIE BOIPOCHI, UCIOJIb3YsI PEKOMEHAYEMYIO JUTepaTypy. Eciau
CaMOCTOSITENILHO HE y/1aJ10Ch pa300paThes B Marepuaie, ChopMyIupyiTe BOIPOCH U 00paTUTECh
3a IIOMOIIBIO K MPETNOaBaTeN0 Ha KOHCYIbTAIlUU WK OJvKaiiei nekiuu. PerynsapHo oTBoguTe
BpeMs I IOBTOPEHUs NIPOMIEHHOT0 MaTepuaa, IpoBepsis CBOU 3HAHMSI, YMEHUS U HABBIKU 110
KOHTPOJIbHBIM BOIIPOCAM.

Jleknuu. Meroauka YreHus JeKIUMHi. JIEKIMY SBIISIOTCS OTHUM U3 OCHOBHBIX METOJOB
00y4eHHUs M0 TUCIUIUIMHE, KOTOPbIE T0JKHBI PEeIIaTh CIEIYIOINE 3aJaun:

- U3JIOKUTh Ba)KHEHIIMI MaTepuan IpOrpaMMbl Kypca, OCBEIIAIOIIMA OCHOBHBIE
MOMEHTHI;

- Pa3BHUTh y CTYACHTOB MOTPEOHOCTh K CAMOCTOSITEIILHOW paboTe Haa ydeOHOU U
Hay4YHOM JIUTEPATYpPOU.

['maBHOW 3amaveil KaKIOW JIEKIUU SIBJISIETCA PACKPBITHE CYIIHOCTH TEMbI M aHAIU3 €€
IJIaBHBIX ITI0JIOKEHUH. PexomMeHnyeTcs Ha NEepBOM JIEKIIMM JTOBECTH /10 BHUMAHHUS CTYIECHTOB
CTPYKTYpY Kypca M €ro pasfeibl, a B JaJbHEHIIEM YKa3bIBaTh HaUal0 KaXkJ10Tro pasjiena, CyTh U
€ro 3a7iauul, a, 3aKOHYUB U3JI0’KEHHE, ITOIBOAUTH UTOT 110 3TOMY pa3zeiy, 4YToObl CBSI3aTh €ro co
cnenyromuM. ConepkaHue JeKUMHA ompenensercss paboueit mporpammoit kypca. Kpaiine
JKeJaTeJIbHO, YTOObI KaXK/as JIEKLMs OXBaTbIBajla U MCUYEpIbIBAIa ONPEACIIEHHYIO TEMY Kypca U
IpeJIcTaBIsia cOOOM JTOrMUeCKH BIIOJIHE 3aKOHYEHHYIO paboty. Jlyumie cokpatuth TeMy, HO HE
JIOITYCKaTh IIEPEPBIBA €€ B TAKOM MECTE, KOTJja OCHOBHAs MJIes €I11€ MTOJIHOCTBIO HE PaCKpbITa.

JlabopaTopuble 3ansiTusi. MeToAuka TIpOBelleHUs] J1a00pPaTOPHBIX 3aHATHIA.
O063aBenuTech BceM HEOOXOAMMBIM MeToAUYecKUM olecrnieyeHueM. llepen mnocenieHneM
1ab0paToOpUy U3yYUTE TEOPHUIO BOIPOCA, MPEANOIAraeMoro K UCCIeI0BaHUIO, 03HAKOMBTECH C
PYKOBOJICTBOM IO COOTBETCTBYIOLIEH paboTe W MOATrOTOBBTE MPOTOKOJI MPOBEACHUS PaOOTHI, B
KOTOPBIN 3aHECUTE:

— Ha3BaHHe paldOTHI;

—3arOTOBKH TAOJUIL IS 3aMIOJTHEHHUS SKCIIEPUMEHTAIbHBIMU JaHHBIMU HaOJII0/1€HU;

— YpaBHEHUSI XMMHUYECKHX PEaKLUi MpeBpalieHui, KOTopble OyIyT OCYIIECTBICHbI MpU
BBITIOJTHEHUH JKCIIEPUMEHTA;

— pacueTHble (POPMYIIBIL.

Henstmu npoBenenns 1a00paTOpHbIX padoT SIBIISIFOTCS:

- YCTAQHOBJICHHE CBS3€M TEOpUHM C MpPaKTHUKOW B (opMe 3KCIEPHUMEHTAIBHOTO
MOATBEP>KIEHUS TI0JIOKEHUH TEOPUH;

- oOyueHue CTYJACHTOB YMEHHIO aHAJTU3UPOBATh MOJy4YE€HHBIE PE3YIbTaThI;

- KOHTPOJIb CAaMOCTOSITEIbHON pabOTHI CTY/IEHTOB 10 OCBOEHHUIO KYypca;

- o0y4yeHHe HaBbIKaM MPOQPeCcCHOHATBHOMN 1EATEIIbHOCTH

Lenu 1aGopaToOpHOro MPaKTUKyMa JOCTUTAIOTCS HAMTYYIIUM 00pa3oM B TOM CITydae, €Cliu
BBIMIOJTHEHUIO AKCIIEPUMEHTA MPEIIeCTBYET ONpe/esieHHas MOATOTOBUTENbHAS BHEAYUTOPHAS
pabota. ITosTomy mpernonaBaTens 00s3aH JOBECTU 10 BCEX CTYAEHTOB IpadUK BBITOJHEHUS
1a00paTOPHBIX padOT ¢ TeM, 4YTOOBl OHM MOTJIM 3aHUMAThCS IEJICHANPABICHHONW JIOMAIIHEH
noarotoBkoi. Ilepen HauanoM ouepeqHOro 3aHATHS MPENOAABATENb JI0JKEH YAOCTOBEPUTHCS B
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TOTOBHOCTH CTY/ICHTOB K BBIITOJIHEHHIO JTaOOpaTOPHOI paboThI ITyTeM KOPOTKOTO coOece10BaHUs
U TIPOBEPKU HAJIMYMS Y CTYJCHTOB 3arOTOBJIEHHBIX MPOTOKOJIOB IPOBEACHUS paOOTHI.

JIaGoparopHasi paboTa BBIIIOJHSETCS CTYACHTOM B COCTaBE T'PYIIBI, MOATPYIIBI HIU
WHIUBUyaJIbHO. Bce BbIUMCIEHUsA, BKJIKOYAs OLEHKY TOYHOCTH HKCIIEPUMEHTA, KEIaTelIbHO
IIPOBOAMTH BO BpeMsl 3aHATHUS. [Ipy HEZOCTaTOYHOM KOJIMYECTBE BPEMEHHM UX MOYKHO BBIIIOJIHATH
B Yachl CAaMOCTOSATEIBHOM paboTbl C 00sA3aTeNbHBIM MPEJCTABICHUEM PE3yJbTaTOB
IIPENoAaBaTeso Ha MOCIEAYIOIIMX 3aHATUAX I KOHCYJIbTALUSX.

OdopmieHre 0TY4ETOB JOJIKHO MPOBOAUTHCS TOCIE OKOHYAaHUs paboThI B J1a00paToOpuUu.
JIJ1s IOArOTOBKY K 3allIUTE OTUYETA CIIEAYET IPOaHAIN3UPOBATh IKCIIEPUMEHTAIbHBIE PE3YJIbTATHL,
COMNOCTABUTh UX C U3BECTHBIMU TEOPETHUYECKUMU IOJOKEHUSAMH WM CIPABOYHBIMHU JTAHHBIMH,
0000IIUTh Pe3ybTAaThl MCCIEIOBAaHUI B BUJE BBIBOJOB MO paboTe, MOArOTOBUTH OTBETHI HA
BOIPOCHI, IPUBOIMMbIE B METOIMYECKUX YKA3aHUIX K BBIIIOJIHEHUIO JabopaTtopHbIX pador. [Tocne
3aBEpILEHUS BBITIOIHEHUS JIAOOPATOPHBIX pabOT MPOU3BOAUTCS UX 3aIUTA.

B ocBoeHun aMCHMIUIMHBI MHBAIUAAMU U JULUAMU C OFPAHUYEHHBIMU BO3MOXHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4yeOHas paboTa (KOHCYIbTAIUH) —
JOTIOTHUTEIFHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CIOCOOCTBYIOIUM MHIMBUYaTU3allid OOyYEHHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM M OOyJaromUMCs HMHBAJIUIOM WM JIAIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBbSI.

Metoanka Hanucanus pedeparoB. Hanmcanue pedepara siBisercs ogHod u3 dopm
0o0y4YeHHs CTYIEHTOB, HAMPaBICHHOW Ha OPraHU3aIMIO U MOBBIIIEHUE YPOBHS CAMOCTOSTEILHOM
paboThl CTYACHTOB; OAHOH W3 (OpPM HAyYHOW PabOTHI CTYICHTOB, LEIBI0 KOTOPOH SBISETCS
paclIMpeHre HAy4YHOT O KPyro3opa CTyI€HTOB, 03HAKOMJIEHUE C METOJIOJIOTMEN HAYYHOT'O ITOUCKA.

OcHOBHBIC 337a4Ml CTyJAEHTAa NP HAMMCaHUHM pedepara: ¢ MaKCUMaIbHOW MOJIHOTOMN
UCIIOJIb30BATh JIUTEPATypy MO BbIOpaHHOU TeMe (Kak peKOMEHAYEMYI0, TaK U CaMOCTOSATEIbHO
noJ00paHHYI0) Al NPaBWIBHOTO TOHMUMAHHWS AaBTOPCKOW MO3HMIMHU; BEpHO (0€3 HCKaKeHUs
CMBICTIa) IepeaaTh aBTOPCKYIO MO3UIUIO B CBOCH paboTe; YACHUTH AJIs €05 U U3JI0KUTh PUIHHBI
CBOET0 coryacusi (Hecorjacusi) ¢ TEM WM MHBIM aBTOPOM I10 JaHHOU npoOieme.

Cmpyxkmypa pepepama

1. TurynbHBIA IHCT

2. OrnaBneHue

OrnasieHue - 370 I1aH pedepaTa, B KOTOPOM KaXJIOMY pa3zeiy J0JKEH COOTBETCTBOBATh
HOMEp CTPAHUIIbl, HA KOTOPOM OH HAXOJUTCS.

3. Tekct pedepara.

OH nenuTcs Ha TpU YaCTH: BBEIEHUE, OCHOBHAS YacTh U 3aKJIIOYCHHUE.

a) Beenenue - pazzien pedepara, MOCBAIMICHHBIA TOCTAHOBKE MPOOJIEMBI, KOTOpas OyaeT
paccMaTpUBaThCS 1 0OOCHOBAHUIO BEIOOpA TEMBI.

6) OcHoBHasi 4acTh - 3TO 3BEHO pabOThI, B KOTOPOM IOCIEAI0BATENIbHO PACKPHIBAETCS
BbIOpaHHas Tema. OCHOBHAs 4acTb MOXeET ObITh MPEJCTAaBICHA KaK LENbHBIM TEKCTOM, TaK U
pazmeneHa Ha ThaBbl. [Ilpm  HeoOXoaumocTH TeKCT pedepara MOXKET JOMOJHSATHCS
WITIOCTpALMsIMHU, TaOJIMIaMH, TpapHKaMH, HO UMM HE cIelyeT "Meperpyxarth" TeKCT.

B) 3aK/IOueHUeE - JaHHBIN pa3zen pedepara JoKeH ObITh MPECTABIIEH B BU/IE BHIBOJIOB,
KOTOpPbIE TOTOBSITCSI HA OCHOBE MOATOTOBJIEHHOTO TEKCTa. BBIBOJBI TOKHBI OBITh KPATKUMH U
4eTKUMH. TaKkke B 3aKITF0YCHHE MOKHO 0003HAYUTD MPOOIEMBI, KOTOpPhIE "BRICBETUIINCH" B X0/1€
paboThl Haj pedepaTom, HO He OBUIH PACKPBITHI B paboTe.

4. Ciicok UCTOYHHUKOB U JIUTEPATyphl. B 1aHHOM cliicKe Ha3bIBAIOTCS KaK T€ MCTOYHUKH,
Ha KOTOpBIE CChUIAETCS CTYJEHT IMpPU MOATrOTOBKE pedepara, Tak W BCE MHBbIEC, U3yUCHHBbIE UM B
CBSI3M C €ro MOATrOTOBKOW. B paboTe m0mKHO OBITH HCIONIB30BAHO HE MEHEE S5 pa3HBIX
UCTOYHUKOB. PaboTa, BBINOJIHEHHAs C MCIOJIb30BAHUEM MaTepualla, COJIEpKallerocsi B OJJHOM
HAyYHOM HCTOYHHUKE, SIBJISIETCS SIBHBIM IJIaruatoM W He npuHumaercs. Odopmienue Crucka
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UCTOYHHKOB U JIUTEPATyphl JOJDKHO COOTBETCTBOBAThH TpeOOBaHUSAM OubIuorpaduueckux
crangapToB. O0beM U TeXHUYECKUE TpeOOBaHMs, IPEAbSABIsIEMbIE K BBINOIHEHUIO pedepara.

[Ipe3eHTanuu Ha 3aJJaHHYIO TEMY BBIIOJTHSIOTCS B porpamMme Power Point. Ona nomkna
COCTOATh MMHHUMYM M3 6 claiiloB M coaepkaTb OCHOBHBIE OIpeleseHus, (haKTHYeCKUn
WITIOCTPUPOBAHHBIN MaTeprall, BBIBOJIBI U CIIMCOK MCIIOJIb30BAaHHBIX UCTOYHUKOB.

Jlokmaz, COnpOBOXKAAOLINH TPE3eHTALMH, JOJKEH 3aHUMATh 5-7 MUHYT.

W noxman, W mpe3eHTalud IPEIBApUTENBHO MPUCHUIAIOTCS MPENoJaBaTeIo 110
3JIEKTPOHHON IIOYTE Ha NIPOBEPKY.

MeToauka MOATOTOBKM K KOHTPOJbHBIM PadoTaM M HANMCAHUSA KOHTPOJbHBIX
pador. [Ipy noAroroBke K KOHTPOJIBHOM paboTe M UTOrOBOMY TECTHMPOBAHUIO HEOOXOIUMO
BHUMATEJIBHO MPOYUTATH COCTABIICHHBIE paHEee KOHCIIEKTHI JeKIii. CBEPUTH CIIMCOK BOIIPOCOB C
umeroneiicss uHpopmauueil. Henocraromyto nHpopmanuo HEOOXOIUMO HalWTH B y4eOHMKax
(y4eOHBIX TOCOOMSIX) WIIM B APYTUX HCTOYHUKAX MHPOPMAIUH.

KontponbHas paboTa npoBOAUTCS B MMCbMEHHOM (GopMme.

KontponbHble paboThl 0OBIYHO COJEPKAT HECKOJIBKO BOMPOCOB UM HMMEIOT HECKOJIBKO
BapuaHToB. CTyneHT au0O0 caM BbIOMpaeT OJMH M3 MPEAJIOKEHHBIX BapUaHTOB, JIMOO
NPEo/IaBaTelb 3aKPEIUIIET 32 KaXKIBIM CTYJCHTOM OIIPE/IeIICHHBI BapHAaHT.

MeTtoanyeckue peKOMeH/IalMM /sl IPoBedeHust Ik3aMmeHa. CTyIeHThl 0053aHbl C1aTh
9K3aMEH B COOTBETCTBUU C PACIUCAHMEM M Yy4YeOHBIM IUTAHOM. JK3aMEH IO JUCHUIUIIHE
npecienyeT Leib OLEHUTh padoTy CTyJEeHTa 3a Kypc, MOJTY4YE€HHE TEOPETHUYECKHX 3HAHMU, UX
IPOYHOCTh, PA3BUTHUE TBOPYECKOTO MBIIUICHUS, MPHOOPETCHWE HABBIKOB CaMOCTOSTEIHHON
paboThl, yMEHUE IPUMEHATh MOTYUYEHHbIC 3HAHUS JUIs PELICHUs IPAaKTUYECKUX 3a/1ay.

@®opma MpOBENCHHUS HK3aMEHA: YCTHO WJIM NHCbMEHHO YCTAHABIMBACTCS PpEIICHUEM
Kaeapsl. Pe3ynpTar craum sK3aMeHa 3aHOCUTBCS [TPET01aBaTeNIeM B 3aUETHYIO KHIDKKY.

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

HanmeHoBaHHE CrICIIHATBHBIX OCHaIIEHHOCTD CIICNUATbHBIX TIOMEIeHUH | [lepedeHb TUIIEH3HOHHOTO
TIOMEILEHUN IIPOrPaMMHOTO
obecrnieueHus
VYuebOHbie ayJIUTOPHU st | MebGens: yueOHast Mmebenb Microsoft Windows
MPOBEICHUS 3aHATHI JIEKIIMOHHOTO | TeXHUUECKHe CpeCcTBA O0yUESHHUS: Microsoft Office
TUIA 9KpaH, IPOEKTOP, KOMITHIOTED Professional Plus
(ayn. 416c, r. Kpachomap, yu. COMSOL Multiphysics
CraBpomnonbckas, 149)
VYuebOHbie ayJIUTOPHU Uit | Mebens: yaeOHast Mmebeb Microsoft Windows
TPYNIIOBBIX ¥ WHAWBUAYAIRHBIX | TeXHWYeckue cpeicTBa OOyUeHHUS: COMSOL Multiphysics

KOHCYJIbTAIM, TEKYILETr0 KOHTPOJIS | KPaH, IPOEKTOP, KOMIIBIOTEP
U IPOMEXYTOUHOM aTTECTALUU
(ayn.328c, 101a, r. Kpacunonap, yi.
CraBpomnoibckas, 149)

VueGHbie aAyJUTOPUH st | Me6enb: yueGHas meGenb Microsoft Office
npoBeeHust 1abopatopHbix paboT. | TexHuuecKkue CpencTa 00yIeHuUS: Professional Plus
Vuebnas  nmaboparopus  BJK]] | 9kpaH, NpoeKTop, KOMIbIOTEP

(ayn.328c, r. Kpachomap, yu. | OOopynoBanme:  BBITAKHAsS — CHCTeMa

CraBpornosbekasi, 149) BEHTHIIALUH, MEJIOBOM JIOCKO11,

CpeacTBaMu HO)KapHOﬁ 0€30MMacHOCTH U
OKas3aHu:A nepBoﬁ MC,HI/IIIHHCKOﬁ IIOMOIIH,

JOCKOI-9KpaHOM YHUBEPCAJIbHOI,
KOPOTKO(OKYCHBIM HWHTEPAKTUBHBIM
IIPOEKTOPOM, HOYTOYyKamu u
HE0OXOTUMBIM 1a60paTOPHBIM
obopynoBaHUEM:

JlaGopartopubiii  ctenn «lMcciaemoBanue
CII0Cc000B 3aIIUTHI OT TPONU3BOICTBEHHOTO
myma» BIK/L;

Crenp-tpenaxep "CpeacTBa TYIICHHS.
Oruaerymurtenn” CT-CTO-1;
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Crena-tpenaxep "IIpotusorassl" CT-II-
1, CreHa-TIadIeT «CpenctBa
vHaUBHIyanbHOW 3amutely CII-CU3-1,
KOMIUIEKT JeMOHCTPalMOHHBIX MTOCOOMIA
«be3omacHOCTE  KHU3HEIESITEIBHOCTH B
YCIIOBHSAX IPOU3BOACTBAY;

AHeMOMETp «TKA-TIIKM-50»;
Kamubpatop akycruueckuit «3ammra-Ky;
Bubpoxanmbparop «ATO01my;
AnHanmuzaTop  ImymMa HM  BUOpauuu
ACCUCTEHT Monudukanus
«Accucrent Sy llymomep;

AHanmuzaTop  IIymMa M BHOpauuu
ACCUCTEHT Momundukanus
«Accuctent V3RT»; AHanuzarop myma u
Bubpannn ACCUCTEHT Monndukanus
«Accucrear TOTAL» Bcee onmmm
(Illymomep, aHamm3aTop CHEKTpa 3BYK,
nH(ppa3ByK, YIbBTPa3ByK, BHOpPOMETp
TPEXKOOPIMHATHBII OJIHOBPEMEHHO);
Amnamuzatop nsuid «KATMAC»;
Acnuparop 1y-42 ucm.l;
I'azoananu3zarop IIEPEHOCHOI,
BOChMUKaHaJIbHBIN ['eoman-111.

VYueOHble ayJJUTOPHU JUISt
KypCOBOTO MIPOEKTUPOBAHUS
(BBIIOTTHEHUS KYPCOBBIX paboT)
(aym.149c, 411 r. Kpacnomap, yi.
CraBpomnonbckas, 149)

MebGenb: yueOHas Mebeb
TexHUYeCKHEe CPeCTBA OOy ICHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEPHI

Microsoft Windows
Microsoft Office
Professional Plus

s camocTosiTenbHOM

paboTel  oOydJaromuxcs

IPETYCMOTPEHBI

TOMEIIICHMS,

YKOMILIEKTOBAaHHBIE CHEIHMATM3UPOBAHHON MeOeIbl0, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOU C
BO3MOXKHOCTBIO MOJKITIOUCHUS K ceTh «HTepHeT» U 00ecledeHreM JO0CTyIa B JJICKTPOHHYIO
nH(OPMaLMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

HaunmeHoBaHue TOMENIEHUN 11

OcHaIlleHHOCTb MOMEIEHUN I

HepequL JIMIOEH3MOHHOI'O

pabotel oOywarormmxcst aya. 401c,
400c, 329c, 431c)
ynuma CraBponoibckas, 149

CaMOCTOSITENIBHON pabOThI CaMOCTOSATEIBHON PabOThI 00yUaIOMINXCS MPOrPaMMHOTO
o0yJaroImuxcs obecrieueHus
[NomemnieHne as caMoCTOATENbHON | Mebenb: yaeOHas MeOenb WinSvrDCCore ALNG
pabotsl obyuatomuxcs (uuransHbiil | Komrutekt cnenmanusuposannoit mebenu: | LicSAPk MVL 2Lic CoreLic
3an HayuHoii OMOIHOTEKN) KOMIBIOTEPHEIE CTOJIBI EES
Ob6opynoBanue: KoMIbloTepHast TexHuka ¢ | Microsoft Office
noaKimoueHHeM K uHpopMmanuonHo- | Professional Plus
KOMMYHHKannoHHOH cetn «MHTepnet» m | Koncymprantllmoc
JOCTYIIOM B AIIEKTPOHHYIO
UH(POPMAITHOHHO-00Pa30BaATEILHYIO CPEILy
oOpa3oBaTeNnbHON  OpraHW3aluu, BeO-
Kamephl, KOMMYHHKAIMOHHOE
obopyznoBaHue, obecriednBaroniee J0CTYII
K CETH MHTEpHET (IPOBOAHOE COCAMHCHHUE
U OecmpoBOIHOE  COCAMHEHHE  TI0
texuaosorun Wi-Fi)
[Momemenune it camocTosATeNbHOM | Mebenb: yueOHas Mmeberb Microsoft Office

KoMmrekT cnenmanu3npoBaHHON Mebemnu:
KOMITBIOTEPHBIE CTOJIBI

O6opynoBaHue: KOMIBIOTEPHAS] TEXHUKA C
MOAKIIOYEHHEM K WH(POPMAIIMOHHO-
KOMMYHHUKaIIMOHHON cetn «MHTepHeT» U
JIOCTYTIOM B 3JIEKTPOHHYIO
WH(POPMAIMOHHO-00Pa30BaTEIEHYIO CPEIy
o0pa3oBaTeNbHONM  OpraHu3aliu, BeO-
KaMephl, KOMMYHHUKAI[HOHHOE
o0opyIoBaHHe, 00ECIeUYHBaIONICe TOCTYII

Professional Plus

Microsoft Windows
CrienManu3npoBaHHOE
MIpoTpaMMHOE OOecTiedeHue
cepun «9KOJIO» (YIIP3A

«QKOJIOT », I11B-
OKOJIOT,
NHBEHTAPU3ALINA,

MATUCTPAJIb-T'OPO/I,

18



K CETH MHTEpHET (MPOBOJHOE COCAUHEHUE
U OeCnpoBOIHOE  COENMHEHHE 110
texuosorun Wi-Fi)

ATII-BKOJIOT,
DKOJIOT)
Fenix Server Academy

H/IC-
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