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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUNA TUCHUILIHHDI

[Tonyuenune cTyAeHTaMH TEOPETUYECKHX 3HAHUKW B 00JacTH (DU3UKO-XUMHUYECKUX
MpOIIECCOB, MPOTEKAIOIMX B ypOOCHCTEMax, a TakKe OBJAJCHUE METOJOJIOTHEeH HuX
HCCJICIOBAHMS.

1.2 3agauu JUCHUNJIMHBI
OcBoenue cryneHTamMu NpoeCcCHOHAIbHBIX 3HAHUN U MONy4YeHHE MPOo(ecCHOHATBHBIX
HABBIKOB B 00JIaCTU (PU3UKO-XUMHUYECKUX MPOIIECCOB, MPOTEKAIONINX B ypOOCHCTEMAX.

1.3 MecTo AucUMIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMbl

HuctummmHa «DU3HKO-XMMHUYECKHE TMPOLECChl B ypOOCHCTEMax» OTHOCHTCA K
JTUCITUIUIMHAM TI0 BBIOOpPY 4acTw, GOpMHUPYEMON ydaCTHHKaAMHU 00pa3oBaTEIbHBIX OTHOIICHHH,
broka 1. Juctummael (Moaynu) yaeOHOro Tuiana. B coorBeTcTBrU ¢ paboduM y4eOHBIM IJIAHOM
JUCUMIUIMHA H3y4aeTcss Ha 1 Kypce mo ouHOW Qopme oO0ydeHus. Bum mpomMexyTOdHOM
aTTECTAIlMHU: SK3aMEH.

N3yyennto  aucuurinabl  «DU3HKO-XUMHYECKHE MPOLEecChl B ypOocucTeMaxy
MpeIIecTBYeT U3yUeHUE TUCIHUILUIMHBI « AKTyalbHbIE 3a7aud TeXHOC(hEepHOH 0e30MacHOCTHY U
«MounuTopuHT 6€30macHoCTUY. JIUCIMIITUHA SBISETCS MPEAIESCTBYIOMIEH MPU U3yUYEHUN TaKUX
TUCIUIUINH, Kak «MareMaTtudeckoe MOJETMpOBaHUE MPOIECCOB MEepeHoca B TexHocdepe U B
9KO3ALIUTHBIX CUCTEMaX», «Y CTOMYUBOCTh O0OBEKTOB TEXHOCHEPHI».

1.4 Ilepedyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0Oy4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C INIAHNPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pPa30BaTeJbHOM IPOrPaMMBbl

W3ydyenne naHHOM yuyeOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpOBaHHUE Y
00yJaroUuXxCcs CIEYIONUX KOMITETEHIIUMN

KOZ[ 1 HAUMCHOBAHUC MHAUKATOPA JOCTUIKCHUA

PeSyJ’ILTaTH 06y‘I€HI/I$I 0 AUCIUILIINHE
KOMIICTCHIINH

MK-2 CnocooHocTh onmpeaeJsiTb MoaAxoabl I/ 3alUThbI 0prmammeifl Cpeabl U OECHUBATH AOCTYIIHOCTH
MPUPOI0O0XPAHHBIX TEXHOJOTMH AJ1s OpraHusanvu

UIIK-2.1. leMoHCTpUpYET 3HAHUS B ONIpEeICHHNH | 3HaeT M ONIpeAessieT MOAXOAbI JUIS 3alUThl OKpYXKaromiei
COBPEMEHHBIX ITOAXOJ0B 3aIUTHl OKpPY)KAIOMIEeH | Cpeapl W OLEHKH JOCTYHHOCTH  NPHPOJOOXPAHHBIX
CpeZbl ¥ OLIEHKH JIOCTYITHOCTH MPUPOJIOOXPAHHBIX | TEXHOJNIOTMHA  JUIsi  OpraHu3alid, OCHOBHbIE  (H3HKO-
TEXHOJIOTHH XUMHUYECKHE IIPOIECChl, MPOTEKAloIUe B NPUPOAE U
IIPUMEHsIEMbIE B COBPEMEHHOM TEXHOJIOTHH

Vmeer MIpOBOAUTL IIOMCK M HMCIOJIB30BATH NOAXOAbI IJIsd
3alIHUThI Oprmammeﬁ Cpeabl U OHCHKH HOCTYIIHOCTb
IPpUPOAO0OXPAHHBIX TEXHOJIOTHH JJIA OpraHusanuu,
I/I,IleHTI/I(i)I/ILlI/IpOBaTL Iponecceshl, MPOTCKAIINE B MPUPOAC U
MPOU3BOACTBECHHBIX nporneccax, MPUMCHATH METOAbI
MaTeMaTHICCKOM 06pa6OTKI/I OKCIICPUMCEHTAJIbHBIX JaHHbIX

Brnaneer monxonamu, cnoco6aMu M NMpHEMaMH Ul 3aIIHUTHI
OKpy>Karouiei cpenbl U IIPOBEICHUS DKCIEPTU3HI
JOCTYITHOCTHU TIPUPOJOOXPAHHBIX TEXHOJIOTUM JUIA
OpraHU3aIliH, CIIOCOOHOCTHIO HACHTH(HUIIMPOBATH TPOIIECCHI,
MPOTEKAOIINE B IPUPOJIE ¥ ITPOU3BOACTBEHHBIX ITPOIECCax Ha
OCHOBE 3aKOHOB (PM3WYECKOI XUMHHU

WIIK-2.2. Vcnonp3yeT OCHOBHBIE IOAXOABI B | 3HAaeT, KaK WCIONb30BaTh MOAXONBI Ui pa3padoOTKH,
LEeNIAX 3aIIUTHl OKPYJKAIOIIEH Cpeibl W OICHKM | BHEAPEHHWS W  COBEPIICHCTBOBAHMS CHCTEMBI  3aIUTHI
JOCTYIMHOCTH IPUPOJOOXPAHHBIX TEXHOJIOTHH OKpYy>Karomen cpeasl u OLIEHK!U JOCTYITHOCTH
MIPUPOJIOOXPAHHBIX ~ TEXHOJOTWH, NPUHOMIBI  PabOTHI
COBPEMEHHOW HU3MEpPUTENbHONM TEXHUKH, COBPEMEHHBIE
METOJIbl U3MEPEHHUS

Vmeer OCYIIECTBJIATDH 3allIUTY 0pr>1<a}0mel71 Cpeabl U OLICHKY
JAOCTYITHOCTH IIPUPOAO0OXPAHHBIX TEXHOJIOTHH JJIsL




KO)_I 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA

PC3yJ’ILTaTLI 06yquI/I$[ 0 AUCHUILINHC
KOMIICTCHIIH

OpTaHM3aINH, HCIOIb30BaTh COBPEMEHHYIO N3MEPHUTENBHYIO
TEXHHUKY, COBPEMEHHBIE METOABI H3MEPECHUS

Brnaneer HaBBIKAMHU 3aIUTHI OKPYXKAIOIIEH Cpenpl M OLECHKH
JIOCTYITHOCTH HIPUPOAOOXPAHHBIX TEXHOJIOTHH,
CIIOCOOHOCTBIO MCIOJIB30BATh COBPEMEHHYIO U3MEPUTENBLHON
TEXHHUKY, COBPEMEHHBIE METO bl H3MEPEHUs

IIK-5 Cnioco6HOCTB onpeaensiT 00beM M COCTaB PadoT 10 00CIeJOBAHUIO COOPYKEHUI 0YHMCTKH CTOYHBIX
BOJI H BOJIONOATOTOBKH; OCYIIECTBJISITh KOHTPOJIb M YIIpaBJieHHe dTHMH padoTamMu

HUIIK-5.1. HdemoHCTpHpYET CIIOCOOHOCTE | 3HAET U ONpeseIsieT 00BbEM H COCTaB PabOT 0 00CIEIOBAHUIO
OCYLICCTBIATH  paboThl MO  OOCICAOBAHHIO | COOPY)KCHHH OUYHCTKH CTOYHBIX BOJ M BOJIOMOATOTOBKH,
COOPY)XCHHH  OYHCTKH  CTOYHBIX  BOJA M | METOJbI yIIPaBICHHUS (HU3UKO-XUMHUSCKUMH MPOLIeCCaMU

BOJIONIOITOTOBKHU YMeeT HCHOoNb30BaTh OCHOBHBIC METOJBI W TMPHUEMBI IS
ompeneneHus o0beMa M cocTaBa paboT MO 00CIeIOBaHUIO
COOPYXKEHHH OYHCTKH CTOYHBIX BOJ M BOJOIMOATOTOBKH,
MPUMEHSATh METOABI  yHpaBlieHUs (HUIUKO-XUMHUICCKUMHU
MporeccaMy JUisl peIleHHsl 3a7a4 B HOBOM MPHIIOXKCHUH,
Ka4eCTBEHHO OI[CHUBATh KOJMYCCTBEHHbBIC PE3YJIbTATHI

Bna/:[eeT crmocodamu pacdyeTta U MNPOCKTUPOBAHUA CUCTCM
obOecrieueHuss 0E30MACHOCTU U1 ONPCACIICHUS o0beMa H
cocTaBa pa60T 10 O6CJ'I€,I[0B8.HI/IIO COOpy)KeHI/Iﬁ OYHCTKHU
CTOYHBIX BOA MW BOAOHNOATOTOBKH, MCTOAAMHU YIIPABJICHUA
@HBHKO'XHMI/I‘IGCKI/IMH mnponeccamMu Uil peHICHUd 3adad B
HOBOM IIPUIIOKCHUH, CITOCOOHOCTLIO KAYECTBEHHO OLICHUBATh
KOJIMYECTBCHHBIC PE3YJIbLTATBI

WIIK-5.2. Vcnonb3yeT HaBBIKM OCYIIECTBICHHSA | 3HaeT 00BEM M COCTaB PabOT OCYIIECTBJIECHHUS KOHTPOISI U
KOHTPOJII ¥  yIOpaBleHus paboTaMu IO | ympaBieHHs paboTaMH IO OOCIEJOBAHUIO COOPYKEHHMIA
O6CJ'IC,Z[OB3HI/IIO coopymeﬁuﬁ OYHUCTKH CTOYHBIX OYHUCTKH CTOYHBIX BOJ u BOJOIIOATOTOBKH, MCTOAbI
BOJ M BOJOIIOATIOTOBKHU MaTeMaTHYCCKOM O6pa6OTKI/I OKCIICPUMECHTAJIbHBIX JaHHBIX,
OCHOBHBIE 3aKOHBI (PU3HYECKON XUMHHU

YMeeT HUCHONB30BaTh OCHOBHBIE METOJIBI U MPHUEMBI
OCYIIECTBIICHUS KOHTPOJIS W YIpaBICHUS paboTaMu 10
0OCIICIOBAaHUIO COOPYXCHHI OYHCTKH CTOYHBIX BOX U
BOJIOIIOITOTOBKH, moI0upaThb HEOOXOUMBIE
TEXHOJIOTHYECKHE CXEMBl OYHCTKH ¥ 3aIUTBHl  CPEIbl
0oOuTaHWs, MPUMEHSITh OCHOBHBIC 3aKOHBI (PH3UICCKON XUMUHU
UL OOBSICHCHUH SIBICHUU B TMPHUPOJIE U MPOU3BOJICTBCHHBIX
mpoleccax

Bnageer cmocobamu pacdera W MPOCKTUPOBAHHS CHCTEM
obecrieueHnss ~ 0€30MACHOCTH, Ha  OCHOBE  KOTOPBIX
OCYILECTBIISICTCS KOHTPOJb W YIIpaBiIcHHE paboTaMH [0
00CIeIOBaHUIO COOPY)KEHHH OYHCTKH CTOYHBIX BOJ U
BOJIOTIOAATOTOBKH, METOJaMH MAaTeMaTU4eCKOil 00paboTKu
IKCIIEPUMEHTAIIBHBIX JIAHHBIX

PesynbraTel 00yueHHUs] MO JUCHMIUIMHE JOCTHTAIOTCS B paMKaX OCYIIECTBIEHMs BCEX
BUJIOB KOHTAaKTHOM M CAMOCTOSITENIbHOM pabOThl 00y4arOIIKXCsl B COOTBETCTBUH C YTBEPKICHHBIM
y4eOHBIM IIJIAHOM.

WuaukaTtopel  TOCTMXKEHUS  KOMIETEHIMH CUMTAlOTCS C(HOPMHUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUYEHHS.

2 CTpyKTypa M coep:KaHue TUCHHIINHBI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BUAaM padoT

OOmiast TPyA0EMKOCTh JAUCIUILIAHBI cOCTaBisieT 4 3auerHsie exuuuilpl (144 gaca), ux
pacrpezieieHue Mo BuaaM padboT IpeCTaBICHO B TaOIHIIE.



Bcero ®dopma o0yueHust

Bunst padot
4acoB oyHas

2 ceMecTp (Jachl)

KonrakTHasi paboTa, B TOM 4HcJe:

AyauTopHble 3aHATHSA (BCEro): 48 48
3aHSATHS JISKIIMOHHOTO THIA 16 16
71a00paTOPHBIE 3aHATHS 32 32

NHasa koHTaKTHasI paﬁoTa: - -

Kontpons camocrostensHoi padotsl (KCP) - -

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

CamocTosiTesibHAsi pad0Ta, B TOM YHCJIE: 69 69

CamocTosTensHOe U3yYeHne pa3ielioB, CaMONIOATOTOBKA (IpopaboTka u

MIOBTOPEHHE JIEKIIHOHHOTO MaTepuaja U MaTepHana y4eOHUKOB U yueOHBIX 30 30

I0COOMH, ITOJrOTOBKA K JIAOOPAaTOPHBIM, KOJUIOKBHYMaM H T. J1.)

IToaroroBka Kk TeKynieMy KOHTPOJIIO 39 39

Kountpoiasb:

[ToaroToBka K 9K3aMeHY 26,7 26,7

Oomasi Tpy10eMKOCTh "ac. 144 144
B TOM YNCJIe KOHTAKTHasi padora 48,3 48,3
3a4. e/l 4 4

2.2 Conep:xkaHue TUCHUTLIAHBI
Pacrnipenenenne BuI0B y4eOHOM paOOThI M UX TPYJOSMKOCTH IO pa3/iesiaM AUCIHILTAHBL.
Pa3nensl (TeMbl) TUCIUILIMHEI, U3y4aeMble BO 2 cemecTpe (ouHas popma 0OydeHHs):

KommgectBo yacos
Ne HamMmenosanune pa3nenos (Tem) AyauTopraz Bueayuropras
Bcero paboTa paboTa
J | 113 | JIP CPC

1 HccrnenoBanne TepMOIUHAMUAKA PACTBOPCHMS Ta3a B BOJHOM 28 4 ) 8 16
pacTBope

2 |HccnenoBanue 0ydepHOH eMKOCTH BOJHOTO pacTBOpa 28 4 - 8 16

3 |UccaenoBaHue MOTJIOTUTEIHFHON CITOCOOHOCTH TOY 30 4 - 8 18

4 HccrnenoBanue mpoIrieccoB pacTBOPEHIS TBEPIBIX BEUICCTB B 31 4 ) 8 19
MPUPOAHBIX Bojax. KomtongHple CHCTEMBI
HTOI'O no pazdenam oucyuniuul 117 16 - 32 69
Konrpois camocrositesibHO#M pabotst (KPIT) - - - - -
[IpomexxyTtounas arrecranus (UKP) 0,3 - - - -
[ToaroToBKa K 9K3aMEHY 26,7 - - - -
OO0mast TPYAOEMKOCTb 0 TUCIIHAILUIHHE 144 - - - -

[Ipumeuanue: JI — nexmun, [13 — mpaktuyueckue 3ansatus / cemurapsl, JIP — maboparopusie
3anstusi, CPC — camocTosiTenbHast paboTa CTyAeHTa.

2.3 Conep:xanue pa3iesioB (TeM) THCHUTITHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

No HanmenoBanue paznena Coseprkanie pasiena (Tembl) ®dopma TeKkymiero
(Tembr) KOHTPOJIA
1 |Bmenenue. TexHocdepa |OcHOBHBIE TepMUHBI, HOHATHS U onpeneneHus. Texnochepa u ee|KP
U €€ COCTABJISIIOIINE coctaB. Yuenune B.W. Bepnanckoro o omocdepe. Hoocdepa.
OnpeneneHre TEPMHUHA «3arpsA3HUTENB» (KCEHOOMOTHK) ISt
oKpy>arouieit cpezpl. [loHsTHE O TOBEIEHUM 3arpsi3HUTENEH Kak
0 CIIOKHBIX IpoIleccax B3aMMOICWUCTBHUS €TO0 ¢ KOMIIOHEHTAMHU
Cpessl
2 | DOU3HKO-XUMUS CocraB u ctpoeHne atmochepsl. MUKpoKOMITIOHEHTHBIE TpumMecH |KP
aTMoc(epsl 1 ee B arMmoctepe. PammoakrtuBHoe 3arpsizHeHme. OcoOeHHOCTH
3arpsi3HUTENEH XMMHYECKHX MpolueccoB B aTMmocdepe. Xumus crparocgepsl.
[TpoGnema crparocepHOro 030HA, €ro oOpa3oBaHUE U
paspyuienue. [IpeBpanienus Bemects B Tporocgepe. CBoOOHbIE




paaukaibl. XUMHYECKUE MIPEBPAIICHHUS OPTaHUICCKHUX BEIICCTB B
atMoc(epe. CoenuHeHHs a3ora U cepbl B Tponocdepe. OKcHIbI
a30Ta, arMoc(epHbIC peaKIMu JUOKcHIa cepbl. KuCIOTHBIN
noxnab. JlucmepcHele cuctemMbl B atMmocdepe. Peakiuu
oOpazoBanust  aj’po3oneir. Cmorw, WX  BUABL,  YCJIOBHUS
BO3HHKHOBCHHUS M OCHOBHBIC XapaKTEPUCTHKH. [lapHUKOBBIH
apdexT. Bo3zmeficTBHe 3arpsA3HAIOMNX BEIIECTB HAa OOBEKTHI

TexHOC(hepsI
3 | DuU3HKO-XUMHYECKHE CocraB ruapochepsl. AHOManbHBIE cBoiicTBa Boabl. CrocoOsr|KP
cBoiicTBa rumpochepsl.  |KnaccuuKanuy IPUPOAHBIX BoA. CBOKWCTBA MPUPOIHBIX BOJ, HX
Tpaucdopmanus KauecTBO. JKecTKOCTh MPUPOAHBIX BOA. XUMHUUECKHE ITPOLIECCH] B
3arpsi3HUTENEN B HEH runpocdepe. KucnoTHo-ocHOBHOE paBHOBECHE M OKHCIHTEIBHO-
BOCCTaHOBUTEIbHBIE Tpoueccel B runppoctepe. Ilpomeccsr,
CBSI3aHHBIE C 3arpsi3HEGHUEM THApochepsl — HOHHU3ALUS

XUMHUUYECKHUX 3arps3HUTENCH, TUAPOINU3 CONeH U OpraHUYeCcKHX
COeIMHEHUH, TMpolecchl KomIulekcooOpa3zoBaHus. OCHOBHbBIE
3arpsisHuTeNnd TuApocdepsl. CTOUHbIC BOABI. METOABI OYHCTKH
CTOYHEBIX BOJ

4  |Ou3NKO-XUMHUUYECKUE CocraB u cTpoeHHUEe TUTOChEpbl. XMMUYECKHE IPOLECCH B KP
npolecchl B murocdepe. |murochepe. XMMHIECKUH cOCTaB, CBOHCTBA U 3arpA3HCHHUE IIOYB.
3arps3HEeHNs MOYB Peonornueckue xapakTepiucTHKH 1MO04YB. OKHCIUTETHHO-

BOCCTaHOBUTEIILHBIE MMPOLIECCHI B MOYBax. [lornoTurensHas
cniocobHOoCTh o4B. CoeanHeHus a3ota u ¢ocdopa B MOYBax.
XUMHUYECKOe 3arpsi3HEHUE W OXpaHa Mo4B. Y 10OpeHMs,
XUMHYECKHE CPEICTBA 3aIlUThI pacTeHNI. Peakiuu paspyiieHus
MECTUIUIOB, TepOULINAOB M JPYTUX OPraHUYECKUX COSTUHEHUIT

2.3.2 3aHaTHS CEMUHAPCKOro Tumna (NMpakTHYecKue / ceMHMHApPCKHe 3aHATHS/
JlabopaTopHbie padoThl)
JlaGopaTopHbIie pabOThI

®dopma
Ne HammenoBanwme paznena (TEMbI) Temaruka 3aHATHI/PabOT TEKYILETro
KOHTPOJIS
1 |BBenenne. Texnocepa u ee COCTaBIAIONINE HccnenoBanne TepMoguHaMHKN pacTBopeHust  |JIP
rasa B BOJIHOM pacTBOpe
2 |Dusuko-xumus armochepsl U ee 3arpsizaureneii [VccienoBanne OyhepHOi eMKOCTH BOJHOTO JIP
pacTtBopa
3 |Dusuko-xumuyeckue cBoiicTBa ruapocdepsl.  [MccienoBanue nmoryiotutenbHoM ciocooHoctr  |[JIP
Tpauchopmanus 3arpsiIsHUTEICH B HEH I10YB
4 |®usuko-xUMHUYECKHe Tporiecchl B mutocdepe. |MccrnenoBanne mpoIeccoB pacTBOPEHHS JIP
3arpsi3HeHus OYB TBEPABIX BELIECTB B IPHUPOHBIX BO/IAX.
KosonHele cucTeMBbl

3amurta nabopatopHoit pabotsl (JIP), konTponsHas pabota (KP).
[lpy w3ydeHWH AWCHUIUIMHBI MOTYT TIPUMEHATHCS  DJEKTPOHHOE OOydeHwHe,
JMCTaHIIMOHHBIE 00pa3oBaTebHble TeXHOIOoruu B cootBeTcTBUU ¢ PI'OC BO.

2.3.3 llpumepHasi TeMAaTHKA KYPCOBBIX padoT (IPOEKTOB)
He npenycMoTpeHs!.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJI1 CAMOCTOATEIbHOH padoThl
00y4arouUXCcH M0 JUCUMILIMHE (MOTYJII0)

Ne Bux CPC Iepedyenb yueOHO-METOIUYECKOTO 06ecneq§}mﬂ JUCUUIIIMHBL 110 BBINOJIHEHUIO
CaMOCTOSTENIFHON pabOTHI

1 2 3

2 |CamocrosiTensHoe SApocnasues A.b. @uzndeckas xumus. — Mocksa: Hayunsril mup, 2013. — 262 c.
H3YMCHHE pas/ie/ios, KoBanenko, A.B. MaremaTnyeckoe MOJEIUpPOBaHNE (PHUINKO-XUMHUUECKHX
camoroAroToBka npoueccoB B cpere Comsol Multiphysics 5.2 [OnexrponHblii pecypc]: yueb.
(mpopaboTxa i nocobue / A.B. KoBanenko, A.M. Y3nenoBa, M.X. Yprenos, B.B. Hukonenko. —
MOBTOPEHHE




JICKIMOHHOTO Marepuana [DiekTpoH. naH. — Cankt-IlerepOypr: Jlans, 2022. — 228 c. — Pexum pocryma:
U Matepuana yueonukos |https://e.lanbook.com/book/209906

1 y4eOHBIX TOCOOHUH, Meroauyeckue yKa3aHus 110 OPraHU3alMy CaMOCTOSTENEHON paboThI.
MOATOTOBKA K Meroauyecknue yka3aHus K BBIIOJHEHHIO J1aOOpaTOpHBIX paboT. YTBEp:KAeHBI

nabopaTOpHBIM paboTaM, |kadenpoit husuaeckoit xumum, poTokos Ne 17 ot 11.05.2017 .
KOJIJIOKBUYMaM U T,H)
3 IloaroroBka k TEKYLIEMY Meronngeckue YKa3aHuA K BBIITOJITHEHUIO Ha60paTOpHBIX pa60T 110 JUCHUIIIINHE.

KOHTPOJTIO YTBepkIeHbI Kapenpoi Gusnueckoit xumun, mpotokos Ne 10 ot 13.03.2018 r.

Meronndyeckue peKOMEHAAUMU K OpraHM3allid ayAUTOPHOM M BHEAyIUTOPHOM
(camocTosTENBHOI) pabOTHl CTYHZEHTOB: MeToamdeckme ykazanus / coct. T.IL
Cropoxenko, T.b. Iloumnox, A.B., becmamoB, H.B. Jloza. — KpacrHonap:
Ky6anckwuii roc. ya-1, 2018. 89 ¢

Y4eOHO-METOIUYECKUE MaTepUasbl JUIsl CaMOCTOSITENIbHOM PadOThl 00yYaroIUXCS U3
YHCIIa MHBAJIHU/IOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU 3710poBbs (OB3) mpenocrasisrorces
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS HH(DOPMAITIH:

JInst L ¢ HapyIIeHNUSIMH 3PSHUS:

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

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIeHUSIMH OTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHoOU hopme,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

3 OOpa3oBaTe/ibHbIe TEXHOJOTHHM, NMPHUMEHsieMble NPH OCBOEHUM JUCHUILIHHBI
(MmonxyJis)

Jia popmupoBaHus NpoecCHOHAIbHBIX KOMIIETEHLUN B IPOLIECCE OCBOCHHUS Kypca
UCTIOJIb3YEeTCsl TEXHOJIOTUS MPOo(ecCHOHABHO-PAa3BUBAIOILET0 00yUYeHHs, IpeaycMaTpuBaroIas
HE TOJBKO IepeAady TEOpeTHYEeCKOoro Marepuaia, HO M CTUMYJHpPOBAaHHE M pa3BUTHE
IPOAYKTUBHBIX MMO3HABATENbHBIX AEUCTBUM CTYJEHTOB (Ha OCHOBE MCHXOJOTO-MEAarornueckon
TEOPHH MOITAITHOTO (POPMHUPOBAHUST YMCTBEHHBIX JICHCTBHH ).

B Xozme wu3ydYeHHMs JUCLUUIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIEIYIOIIMX
00pa30BaTeNbHbIX TEXHOJOTHH: JEeKIUH, JiabopaTopHbIE 3aHATHs, NpoOJIeMHOe O0OydeHHe,
MOJyJIbHasi TE€XHOJIOTHUS, MOJAIOTOBKA NMUCBMEHHBIX AHAJIUTUYECKHX pPabOT, CaMOCTOSATENIbHAs
paboTa CTyJeHTOB.

KoMmneTeHTHOCTHBIM MOAXO0J B paMkKax HpenojaBaHMs TUCLHUIUIMHBI peaau3yercs B
UCMOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TPOEKTHBIX METOJUK,
MO3rOBOIO IITypMa, pa30opa KOHKpPETHBIX CHUTyallMi, aHalu3a IeJaroru4eckux 3ajad,
[e1arornyeckoro KCIepruMeHTa, HHBIX (JOpPM) B COUETAaHUU C BHEAYIUTOPHOM paboTOM.

WudopmanvoHHbIE  TEXHOJOTHH, TPHUMEHSEMbIE TPH U3yYEHHH JIUCIUTUIAHBL:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH()OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTh MHTepHeT.

AnantuBHble 00pa30BaTEeNIbHBIE TEXHOIOTHH, TPUMEHEMbIE TIPU U3YUYEHUH JUCIUTUIMHBI
— JUIsl JIMIl C OTpPaHMYEHHBIMH BO3MOYKHOCTSMHU 370POBBSl IPEAyCMOTpPEHa OpraHu3aIus
KOHCYJIbTAIIMH C UCIIOJIb30BAaHUEM AJIEKTPOHHOM MOYTHI.

4 OueHoYHbIE CPeCTBA JJIsl TEKYIIero KOHTPOJISA YCIIeBAeMOCTH W MPOMEKYTOYHOM
arrecTaluu

OrneHOYHBIC CpENCTBA TpeAHA3HAYEHBI 11 KOHTPOJIS M OIEHKH 00pa3oBaTeNbHBIX
JMOCTHKEHUH OOYYaromuXcs, OCBOMBIIMX MPOrpaMMy Y4eOHON JUCHUIUIHHBI «DU3UKO-
XUMUYECKHE MPOIIECCHI B ypOOCHCTEMAX ).
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O1eHOUHBIE CPEJCTBA BKJIIOYAET KOHTPOJIBHBIE MaTepHalibl Ul NIPOBEACHUS TeKyIIero
KOHTPOJISl B KOHTPOJIBHBIX paboT, pa3HOYPOBHEBBIX 3aJJaHUN U MPOMEKYTOYHOI aTTeCcTallMu B
(bopme BOIPOCOB U 33JaHUH K IK3aMEHY.
CTpyKTypa OlleHOYHBIX CPeACTB A/ TeKyILleil 1 MPOMeKYTOYHOH aTTeCTalui

Kon n HanmeHoBaHue HanmeHoBaHME OLIEHOYHOTO
Ne MHJUKaTopa (B Pesynbpratel 06ydeHus CpeacTBa
n/m COOTBETCTBHH C TI. (B cooTBercTBUM C 1. 1.4) Texymii | [IpomesxxyTounas

1.4) KOHTPOIIb aTTecTals

UIIK-2.1. 3HaeT ®W ompenensieT NOAXOAbl it 3ammThl | KP Bomnpoc Ha

JleMoHCTpHpYeT OKpYXalOIlel Cpenpl M OIEHKH JOCTYIHOCTH 9K3aMEHE

3HAHMS B | IPUPOJOOXPAHHBIX TEXHOJOTHUH JUIsl OpraHU3aLuH,

orpezieIeHIH OCHOBHBIE (U3UKO-XMMUYECKHE MIPOLIECCHI,

COBPEMEHHBIX NPOTEKAIoIe B MPUPOJE W NPUMEHSEMBIE B

MOAXOZOB  3alUThl | COBPEMEHHOH TEXHOJIOTHH

OKpY>XKaloIel cpesl

- orerky | Y MECT IPOBOIHTE TOKCK H HCTIONB30BATH MOAXOBI

JIOCTYIHOCTH AL 3AUHUTHL  OKPYJKAIOWIEH CPENbl M OLCHKHA

HPHUPOIOOXPAHHBIX JOCTYIMHOCTb MPUPOAOOXPAHHBIX TEXHOJIOTUH IJIA
1 TeXHOIOIH OpraHM3aly, HICHTH(QUIMPOBATh  IIPOLECCHI,

NPOTEKAIOIIKME B IPUPOAE U IIPOU3BOACTBEHHBIX
mnmpoueccax, NpuMEHATbL METObL MaTeMaTH4eCKOn
00pabOTKH IKCIIEPUMEHTAIBHBIX JAHHBIX

Brnaneer nogxomamu, cnoco6aMu M mpueMaMu st
3aIUTBl OKPY’>KAIOLIEH Ccpeabl M INPOBEACHHUS
OKCIEPTU3bl  JOCTYIMHOCTH  NPUPOJOOXPAHHBIX
TEXHOJIOTHH JUIsi OpraHU3aliH, CIOCOOHOCTHIO
UACHTH(UIMPOBATh TPOLECCH, NPOTEKAIOIINE B
NpUpPOE€ M IPOM3BOACTBEHHBIX IIpolleccax Ha
OCHOBE 3aKOHOB (PU3NYECKON XHUMHUH

HUIIK-2.2. 3HaeT, Kak HCHOJb30BaTh  moaxoasl s | KP Bompoc Ha

Hcnons3yer pa3paboTKu, BHEAPEHUS M COBEPIICHCTBOBAHMS 9K3aMEHE

OCHOBHBIC MOJXOJIBI B | CHCTEMBI 3alIUTHl OKPY>KaIOWEH Cpelpl U OLEHKH

HeTX 3alIUTHI | JOCTYIMHOCTH TPHUPOJOOXPAHHBIX  TEXHOJOTHH,

OKpYXaIoIIeH Cpenbl | MOZAEIH CYNIECTBYIOMNX MEMOPAaHHbIX TEXHOIOTHH

" OLICHKM | 3aIIMTHl  4YeJoBeKa W  cpeasl  oOWTaHus,

JOCTYITHOCTH TEOPETHYECKHE W MPAKTHYECKHE OCHOBBI IS

MPHUPOTOOXPAHHBIX aHaJM3a ¥ OLEHKH Pa3INYHBIX Ipo0ieM B 0bIacTu

TEXHOJIOT Uil MeMOpPaHHBIX TEXHOJIOTHH 1 3aIIUTH Onochepsl
2 YMeeT oCyIIeCTBISTh 3alIUTY OKPY>KaroIe cpeibl

U OLECHKY JOCTYIIHOCTH  IPUPOJOOXPAHHBIX
TEXHOJOTUH AJIA opraHusaiuu, MIPOU3BOAUTH
aHaJau3 JMTEPATypHBIX JAHHBIX, CpPaBHUBATb
MIOJIyYEHHBIE PE3YyJIbTaThl C MHUPOBBIM YPOBHEM,
AQHAIM3MPOBATh  JIOCTOMHCTBA U HEIOCTATKH
Mozenen CYIIECTBYIOIIUX MeMOpaHHBIX
TEXHOJIOTHI

Bilageer HaBbIKaMu 3alIUTHI OKPYKAIOLIEH Cpelibl U
OILIEHKHU JIOCTYIIHOCTH TIPUPOIOOXPAHHBIX
TEXHOJIOTHil

NIIK-5.1. 3HaeT U ompezaenseT od0beM M coctaB pabor mo | KP Bompoc Ha

JeMoHCTpHpYeT 00CIIeTOBAaHHIO COOPY>KEHUI OUNCTKH CTOYHBIX BOJL 9K3aMEHe

CIIOCOOHOCTB 1 BOZOIIOATOTOBKH, METOJIBI YIIPaBIeHU (HU3HKO-

OCYIIECTBIISITH XMMHUYECKHMH ITPOLIECCaMH
3 paboTsI o

06CJ'IC,HOBEIHI/IIO YMeeT ucnob308aTh OCHOBHBIE METOABI U ITPUEMBI

COOpYKeHHit Ul OmpezeNieHns o0beMa M COCTaBa paboT Imo

OYUCTKH CTOYHBIX 06CJ'[CZIOBaHI/HO COOpy)KeHPIﬁ OYHUCTKH CTOYHBIX BOJI

BOX 4 | @ BOJIOMOATOTOBKH,  HPHUMEHATH  METOJBI

BOJZOTIOATOTOBKH ynpaBieHust (PU3NKO-XMMHUYECKHMH IPOIIECCAMHU




JUISL pelIeHHus 3aJady B HOBOM IMPUIOKECHHH,
KaueCTBEHHO OLICHUBATh KOJIMYECTBEHHbBIE
pe3yabTaThl

Brnangeer crocobamu pacueTra W MPOSKTUPOBAHUS
CHCTEM oOecrieueHus Oe30macHOCTH IS
ompeneNicHus o0beMa H cocTaBa paboT 1O
00CJICIOBAaHHUIO COOPYKEHHUI OUUCTKH CTOUHBIX BOT
U BOJONOATOTOBKH, METOJAMH  YIPaBIICHUS
(U3UKO-XUMHYCCKUMU TPOLECCAMU JUIS PEIICHUS
3aJad B HOBOM TMPHIOXCHUHU, CIIOCOOHOCTBHIO

Ka4eCTBEHHO OILICHUBATH KOJIMYECTBCHHBIE
PE3yNIBTATHI
HIIK-5.2. 3Haer o0beM m cocTtaB pabor ocymectBiueHus | KP Bomnpoc Ha
Hcnone3yeT HaBBIKM | KOHTPOJISI W yOpaBieHHs  paboTtamu  TI0 9K3aMEHE
OCYIIECTBIICHHS 00CIIeIOBaHUIO COOPYKEHUI OUNCTKH CTOYHBIX BOJ
KOHTPOJIS U | I BOJONOJTrOTOBKHM, METOABl MaTeMaTHIECKOH
yTIpaBIeHUS 00paboTkn 9KCTIEPUMEHTAIIBHBIX JAHHBIX,
paboTamu IO | OCHOBHBIE 3aKOHBI (PU3UUECKON XHUMUH
00cIIe10BaHHIO
COOpYKeHHit YMeeT UCTIoIb30BaTh OCHOBHBIE METOIBI 1 TPUEMBI
OUMCTKH  CTOUHBIX | OCYLIECTBICHHMS KOHTPOJIS M yIIPaBIeHUS paboTamMu
BON 1 | 10 00CIe0BaHUIO COOPYKEHHH OYMCTKU CTOYHBIX
BOJIOTIOATOTOBKH BOJI U BOJOINOJATOTOBKH, MOJOUPATh HEOOXOAUMBIC
4 TCXHOJIOTUYCCKHEC CXCMBbI OYHUCTKHM H 3alllUThl

cpelibl OOUTaHUs, MPUMEHSATh OCHOBHBIC 3aKOHBI
¢busnveckoil XUMUHM A OOBSICHCHHUH SIBJICHUN B
TIPUPOJIE U MPOU3BOJACTBEHHBIX MpoLeccax

Biageer cmocobaMu pacyera M NpPOSKTHPOBAHHS
cucteM obecriedeHus] 0E30I1aCHOCTH, Ha OCHOBE
KOTOPBIX OCYHICCTBJIACTCA KOHTPOJIb U YIIPABJICHUC
paboTaMu 1o 06CIeI0BaHUIO COOPYKEHUI OUNUCTKH
CTOYHBIX BOA W BOJONOAIOTOBKH, MCTOAAMU
MaTeMaTH4ecKol 00pabOTKU AKCIIEPUMEHTAIbHBIX
JaHHBIX

TunoBbie KOHTPOJIBbHBIC 3aJaAHUS HJI HHbIE MaTepPHaJIbl, HCOOXOAMMBIE VIl OLCHKH

3HAHMH, YMEHHI, HABBIKOB H (MJIM) ONBITA AESITEIbHOCTH, XapaKTePU3yOIIHX ITAMbI

(popmMupoBaHusI KOMIIETEHIIHII B IIpoIecce 0CBOCHUsI 00Pa30BaTeIbHONM IPOrPAMMBI
Ilpumepnulii nepeuens 60npocoé u 3a0anuil

KonTpoabHas pabora no 1ucuuninHe
«Pu3uKo-XNMHYecKHe Nmpouecchl B TeXHochepe»
Bapuanr Ne 1

1. Texnocdepa u ee cocras.

2. Crparocdepnsiii  o30H. Ilukn Yenmena. KartamuTuueckue IHUKIBI pa3pyLICHUS
cTparocepHoro o3o0Ha. O30HOBBIN KT U 030HOBAsSI IbIPA.

3. Kakue mnpomeccel NpHUBOAAT K 3aKUCICHHIO NPUPOAHBIX Boa? Yem ompernensercs
OydepHast EeMKOCTh €CTECTBEHHBIX BOJIOEMOB?

4. OU3UKO-XMMUYECKHE 3aKOHOMEPHOCTH COPOIIMHM HOHOB METAJUIOB HA KATHOHOOOMEHHBIX

HOEHTpAax MOYBCHHBIX YaCTHII.



KonTposbHas padoTa nmo iucuunjanHe
«Pu3nKo-XUMHYeCKHe Mpolecchl B TeXHOC(hepe»
BapuanT Ne 2
1. 3arpsi3HuTeNnh  (KCEHOOMOTHK) OKpykawmieid cpenbl. [loHstme o0 TOBeIEeHUU
3arpsi3HUTENIEd KaK O CIOXHBIX (PU3UKO-XMMHYECKUX TMpoIleccax B3aWMOJAEWUCTBUS €ro ¢
KOMITOHEHTaMHU CPEJIbl.

2. [Mpupona napurkoBoro 3¢ dekra. [lapHukoBbie razbl. OKHO MPO3pavyHOCTH. BO3MOXKHBIC
MOCIIEACTBHSI MTAPHUKOBOTO (D ekTa.

3. [ToBeseHME TSHKENBIX METAJIOB B BOJHOW Cpele: MHrpalys B BHIC HCTHHHO
PacTBOPEHHOM (hopMHI, B3BEILICHHBIX U KOJUIOUAHBIX YacTHL. OO6pazoBanue
3JIEMEHTOPTaHUYIECKOM (POPMBI TSHKENBIX METAILIOB.

4. Pagnonyknuapl.  CopOuust  pajiMOHYKIMOOB — YacTullamMu 1ouBbl.  OOpaszoBaHue

KOMIIJICKCHBIX COCHHHeHHﬁ.

KonTpoJsbHas paéoTa no 1ucuuninHe
«DU3NKO-XUMHYECKHE MPOoLecChl B TeXHOC(hepe»

Bapuant Ne 3

1. Yuenue B.U. Bepuanckoro o 6mocdepe. Hoocdepa.

2. CocraB u crpoerne atMochepsl. [J1aBHbIE U BTOPOCTEIICHHBIE KOMITIOHEHTHI, CBOOOTHBIE
pauKaibl.

3. OcHOBHBIE XUMHYECKHE U (HUZUKO-XUMHUECKUE TIPOLIECCHI B TUIpOCcdEpE.

4. CaoiicTBa mouB. OCHOBHBIC (PU3HKO-XUMHUYECKUE TPOIIECCHI, POTEKAIOIIHNE B TIOYBAX.

3ayeTHO-IK3aMeHALMOHHBIE MATEPHAJIBI IJISl IPOMEKYTOUHON aTTecTaluu
(3x3aMeH/3a4eT)
Bonpocs! /151 NOATOTOBKH K IK3aMeHY
1. TexHocdepa u ee cocras.
2. Yuenue B.U. Bepuaackoro o 6uocdepe. Hoocdepa.
3. 3arpssHuTtenpb (KCEeHOOMOTHK) OKpy»Karoieil cpeapbl. [loHaTHe 0 moBeIeHUU 3arpsi3HUTENeH
KaK O CJIOXHBIX IPOIeccax B3aUMOJICHCTBHS €ro ¢ KOMIIOHEHTaMHU CPEJIbI.
4. CoctaB u crtpoeHue armocepsl. [ 1aBHbIE U BTOPOCTENEHHbIE KOMIIOHEHThI, CBOOOHBIE
panukansl. Bpems mpeObiBanus BemecTBa B atMochepe.
5. OcobeHHOCTH XUMHUYECKUX MPOIIECCOB B aTMOchepe.
6. PammoakTuBHOE 3arpsi3HEHUE aTMOC(HEPHI.
7. XapaktepucTuka ctpaTochepHoro ozoHa. O6pazoBaHue U pa3pyllIeHHe 030Ha B cTpaTtocdepe:
HYJIEBOI KHUCIOPOIHBIN, BOJOPOIHBIN, a30THBIN, XJIOPHBIN, OpOMHBIN UKL «O30HOBas JIbIpay
HaJ AHTapKTUIOM.
8. TIlpespamenue npumeceii B Tporiochepe: CBOOOIHBIC paJIKaIIbl, OPTaHUYECKHE COCTUNHEHUS,
OKCH/IBI CEepBl, a30Ta, YIiIepoa.
9. Cwmoru. Ilepokcuanerumaurpar (IIAH), monumukinyeckne apoMaTndeckue yrieBOA0POIbI
(TTAY).
10. KucnoTHbIE OCaIKH.
11. JQucnepcHsbie cuctemsl B aTMochepe.
12. «ITapHUKOBBIH 3P PEeKT.
13. CocraB rugpocdepsl. ['uapoaoruueckuii HuKII.
14. AHoMaipHBIE CBOMCTBA BOIEL.
15. CoctaB npUpOJHBIX BOJI.
16. CpoiicTBa IpUPOAHBIX BOJ M X Ka4eCTBO: (PH3MUECKUE N XUMUYECKHE TTOKA3aTENIN KauecTBa
Bosibl. OkucisieMocTh Bojbl. [loTpebnenue kucinopoaa. A’poOHble U aHa’pOOHBIE MPOIECCHl B
3arpsa3HeHHON Boje. JKeCTKOCTh MPUPOIHBIX BOJI.
17. OcobeHHOCTH XUMUYECKHUX MPOIeccoB B ruapocdepe. ' maponus comneil.
18. OcHOBHBIC XUMHUYECKHE U (DPU3UKO-XUMHUYECKHE MPOIECChl B ruapocdepe. OKHCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE peakinu. CaMOOUYHILEeHHE BOIOEMOB.
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19. Crounble BOJbI. XUMHUECKHE METOIbI 0OPaOOTKH CTOYHBIX BOJI.

20. 3arps3HUTENU BOJBI: METAUTBl — PTYTh, KAaJMWW, CBUHEI]; OPTaHMYECKHUE COCIUHEHUS
(denounn); xnmopoprannueckue (ITXIIC, auokcunsn); pochopoprannueckre COeTUHEHHS; He(PTh;
MOBEPXHOCTHO-aKTHBHBIC BEIIECTBA, CAHTCTUYECKHE MOFOIIIHUE CPEICTRA.

21. CocraB u ctpoenue nurochepsl. BeiBeTpruBaHue.

22. TlouBbl. XuMHUYeCKHii U (a30BbBIi COCTAB MOYB.

23. Peonoruyveckne XxapakTepUCTUKH TTOYB.

24. OcHOBHBIE (PH3UKO-XUMUYIECKUE MPOIIECCHI, MPOTEKAIOIINE B MOYBAX.

25. X¥UMHYECKOe 3arps3HEHUe MOYB: TsoKebie MeTauibl, nectuiuasl (JIT), ynobpenus, HepTh
U He(DTEenPOTyKTHI.

26. OCHOBHBIC 3arpsI3HUTENIN OKPYXKAKOIIEH cpebl. MUTpaIisl aHTPOIIOTCHHBIX 3arpsi3HCHUN B
MPUPOJIHBIX Cpeax.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHUs!

OueHka Kpurepuu onieHuBaHus 10 3K3aMEHY

OIICHKY «OTJIMYHO» 3aCTy>KUBACT CTYJCHT, OCBOUBIINM 3HAHUS, YMEHUS,
KOMITETEHIIMH U TEOPETUYECKUI MaTepual 6e3 mpoOeoB; BHITOTHUBIIHIMA
BCE 3a/JlaHMsl, TMPEIyCMOTPEHHbIE Y4YE€OHBIM IUIAHOM Ha BBICOKOM

Beicokuit KayeCTBEHHOM YPOBHE; IPAaKTHUECKHUE HABBIKM NPO(PECCHOHATBHOIO
YPOBEHB «5» MIPUMEHEHUSI OCBOEHHBIX 3HaHUI cpopmupoBaHbl. CTyneHT CBOOOIHO
(oTIIMYHO) BJIaJIe€T TEOPETHMUYECKUM MaTepuanoM (3HAaeT KaK OCHOBHBIE, TaK H

CHCHI/I(bI/ILIGCKI/Ie CHHTCTHUYCCKUEC METOAbI, 4 TAKKEC MEXaHU3Mbl OCHOBHBIX
peakiuii) ¥ CrHocoOEH CaMOCTOSTEIbHO PEIIMTh 3K3aMCHAIMOHHYIO
3a7a4y

OLICHKY «XOPOII0» 3aCiIy)XKHUBACT CTYICHT, MPAKTUYECKU MOTHOCTHIO
OCBOUBIIHNHU SHaHUWA, YMCHH, KOMIICTCHIIUA U TCOpCTI/I‘IeCKI/If/'I Marcpual,
yueOHbIC 3a/laHusl HE OIICHEHbl MAKCUMAIIbHBIM YHCIOM OajjioB, B

Cpennuii
yPOBEHD OCHOBHOM C(POpPMHpPOBaN MpaKTHUYECKUEe HaBBIKK. CTYIEHT XOpOIIO
(xoporo) BJIaJIe€T TEOPETUYECKMM MaTepHajoM, 3HaeT 0a30Bbleé CHHTETHUYECKHE
METOBI U UMEET MPEJCTABICHNE O MEXaHU3MaX OCHOBHBIX CHHTETHYECKHU
BaXXHBIX pEaKLUi, cIOCOOEH CHPAaBUTHCS C 3K3aMEHALMOHHOW 3ajaueil
IIPY HE3HAYUTEIBHOM IIOMOIIM CO CTOPOHBI MPENOAABaTENS
OLICHKY «YAOBJIETBOPHTEJIBHO» 3aCIIy)KUBAET CTYIEHT, YaCTUYHO C
npoGenaMyd  OCBOMBIIMM ~ 3HaHUS, YMEHHs, KOMIETEHLHUH U
Toporossiii TEOPETUYECKUI MaTepral, MHOTHE yueOHbIe 3a1aHus TM00 He BBITOTHUI,
yPOBEHb «3» 700 OHU OLEHEHBbl YHUCIOM OaioB ONM3KUM K MHMHHUMAJIbHOMY,
(7 IOBICTBOpHT® HEKOTOpble MPAaKTUYECKHE HaBBIKU He chopMHupoBaHbl. CTyAEHT 3HAET
THHO) 0a30Bbl€ CHHTETUYECKHME METO/bI, OJHAKO IUIOXO pa36v1/1paeTCﬂ B
crnenn(UYecKuX MeToJaxX U MeXaHW3MaxX OCHOBHBIX PEaKLUH, ¢ TPYJIOM
CIPABJISIETCS C DK3aMEHALIMOHHOM 3aJ1a4eil MpU CyIIECTBEHHOW ITOMOIIH
CO CTOPOHBI IIPENOIaBATEIS
OLICHKY  «HEYAOBJIETBOPHMTEJIbHO»  3aCIyKMBaeT  CTYJIEHT, He
. | OCBOMBIIMH 3HaHMSI, yMEHUSI, KOMIIETEHIIMM U TEOPETUUECKUN MaTepual,
MuHUMaIIBHBIN
yPOBEHb «2» y4ueOHbl€ 3a/laHds HE BBIINOJHWI, [PAaKTUUYECKHE HaBBIKU HE
(Hey10BICTBOH copmupoBanbl. CTyJeHT He CHOCOOEH pELIUTh 3K3aMEHAllMOHHYIO
TeNbHO) 3a/ady Jaxe ¢ IOMOINBI0 TNPENojaBarens MW IUIOXO  BIaJAeeT

TEOPETUYECKUM MaTepuanoM (HaOIIOJArOTCS CYIIECTBEHHBIE OIIHUOKU
pu 00CYXICHNH 0a30BBIX CHHTETHYECKUX METOJIOB)

Kpurtepun oneHuBaHNs KOHTPOJIBLHBIX padoT
OneHkKa «OTJIMYHO» BBICTABISIETCS, €CIM CTYJIEHT BBIMOJHWI paboTy 0e3 omuboK u
HEJI0YETOB, JOIyCTUII HE O0jiee OHOrO HEJ0YeTa.
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O1eHKa «XOPOIII0Y, €CITN CTYACHT BHIIOJHWI paboTy TOJTHOCTBIO, HO JIOMYCTHJ B HEW HE
Oonee ogHOM HErpyOOU OMIMOKK U OJTHOTO HE0UeTa, WU He 0oJiee IBYX HEJOUYETOB.

OrneHKa «yI0BJIETBOPHUTEIbHO», €CIIM CTYJICHT IPABWIBHO BBINOJHWI HE MEHEe
MOJIOBUHBI pabOTHI WITU JOMYCTHII HE OoJiee ABYX TpyObIX ommOOK, Win He 0ojiee 0HOH Tpy0oit
Y OJTHOM HerpyOoi OIMOKH U OJTHOTO HEJI0UETa, HIIK He 00JIee IBYX-TPeX HErpyObIX OMIMOOK, M
OJTHOW HEerpyOoi OIMMOKK M TPEX HEJIO0YETOB, WM MPH OTCYTCTBHH OIIMOOK, HO NMPH HATUYUN
YeThIpeX-TISTH HEJ0YETOB, TUIOXO0 3HAET TEKCT POU3BEICHUS, IOMyCKAeT UCKaKeHUE (PaKTOB.

OreHKa «HEY/10BJIETBOPUTEIBHO», €CIIA CTYACHT JIOIMYCTHI YUCIIO OMUOOK U HEJJOYETOB,
IPEBOCXOISIIIIEE HOPMY, IIPH KOTOPOI MOXKET OBITh BHICTABJICHA OIICHKA «3», WIIN €CJIN MPABIILHO
BBIMOJIHUJI MEHEE MTOJIOBUHBI Pa0OTHI.

Kpurepun ouenuBanusi pedpepaton

OrneHKa «OTJIHYHO)» — BBIIIOJIHCHBI BCE TPeOOBaHMS K HAIMMCAHUIO U 3amuTe pedeparta:
o0o3HayeHa mnpobiema U 00OCHOBAaHA €€ aKTyaJbHOCTb, CIENIaH KpaTKUW aHalu3 pa3iHuHbIX
TOYEK 3PEHUs Ha PAaCcCCMATPUBAEMYIO MPOOJEMY M JIOTUYHO M3JI0KEHA COOCTBEHHAS MO3MIIMA,
chopMyIUpOBaHbl BBIBOABI, TE€Ma pPACKPhITA IOJHOCTBIO, BbIAEpXKAH 00BEM, COOIIOJCHBI
Tp€6OBaHI/IH K BHCIIHEMY O(i)OpMJIeHI/IIO, JaHbl TPaBUJIBHBIC OTBETHBI Ha AOOIIOJHUTCIBHBIC
BOIPOCHI.

O1eHKa «XOpPOLI0» — OCHOBHBIE TPEOOBaHUS K pedepary H ero 3alfiTe BIIOJIHEHBI, HO
IPHU ATOM JIOMYIIEHBI HEIOUEThl. B 4acCTHOCTH, UMEIOTCS HETOYHOCTH B U3JIOKEHUU MaTepHana;
OTCYTCTBYET JIOTHYECKasi MOCJIEIOBATEILHOCTh B CYXIACHUSX; HE BBIIEPKaH 00BbeM pedepara;
UMEIOTCS YIyIIeHUs B 0QOpMIICHUH; Ha JOMOJIHUTENIbHBIE BOITPOCHI IIPH 3aLIUTE JaHbl HETIOIHbIE
OTBCTHI.

OrneHKa «y10BJI€TBOPUTEIbHO» — UMEIOTCS CYIIIECTBEHHBIE OTCTYIUICHUS OT TPeOOBaHUM
K pedepupoBaHuio. B "acTHOCTH, TeMa OCBEIICHA JIHUIINb YaCTHYHO, JOMYIICHBI (hAaKTUICCKUE
OIIMOKK B coJep)KaHUU pedepaTa WM MPHU OTBETE HA JOMOJHHUTEIbHBIE BOMPOCHI; BO BpeMs
3alIUTBI OTCYTCTBYCT BBIBO.

OneHka «HeyI0BJIETBOPUTEJIBLHO» — TeMa pedepara He pacKpbiTa, OOHAPYKHUBAETCS
CYLLIECTBEHHOE HEIOHUMAaHUE IIPOOJIEMBI.

Kpurepun nuddepeHunpoBanHoi oneHku pedepara

Kpurepuu oneHku MakcumasbHas OlleHKa B 6ajuiax
JIOrMYHOCTH M3J10KEHHUS 3
PackpbITHe TeMbl 3
Vcnonp30BaHue MUPOKOH HHPOPMALIMOHHON 06a3bl 3
Hannyne coOCTBEHHBIX BLIBOAOB, 0000IIEHIH, 3

KPUTHYCCKOI'O aHaJIn3a

Coburo/1eHue npaBuil IUTUPOBAHUS 2
[TpaBUIBHOCTH OGOPMIICHHUSI 1
HWroro: 15

13-15 GannoB — OTJINYHO;

10-12 6ayoB — X0poIIIO;

8-9 6am1oB - y10BIETBOPUTEIHHO;
0 6ayTOB — HEYAOBJIETBOPUTEIBHO.

Kpurtepun onenuBanns 1a00paTopHbIx pador
«5» (OTIUYHO, 3aYTEHO): BHIITOTHEHBI BCE 3a/IaHH TA0OPATOPHOU PabOThI, CTYICHT YETKO
1 0e3 omMOOK OTBETHII Ha BCE KOHTPOJIbHBIE BOIPOCHI.
«4» (XOpoI10, 3aYTEHO): BBIMOJHEHBI BCE 3a/JaHHS JIA0OpaTOpPHOW pPaOOTHI, CTYACHT
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSMHU.
«3» (yIOBIETBOPUTENHHO, 3aYTEHO): BBIOJIHEHBI BCE 3aJjaHUsl JIabopaTOpHOU paboTHI ¢
3aMEUYaHUsIMU; CTYJEHT OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMH.
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«2» (He 3a4TEHO0): CTYJEHT HE BBIIOJHWJI WIM BBIIOJHWI HENPAaBWIBHO 3a/aHus
nabopaTtopHOi pabOTHI; CTYICHT OTBETHII HA KOHTPOJIBHBIE BOIPOCHI C OIMIMOKAMH HJIA HE OTBETHI
Ha KOHTPOJIbHBIE BOIIPOCHI.

5 IlepeuyeHb y4eOHOI JIUTEpPaTyphl, THPOPMALMOHHBIX PECYpPCOB H TeXHOJIOTHil
5.1 YueOHas iuTeparypa

1. SpocnaBues A.b. ®uznueckas xumus. — Mockpa: Hayunsiit mup, 2013. — 262 c.

2. KoBanenko, A.B. Matemarnueckoe MoJenHpoBaHUE (DU3HKO-XUMUYECKUX MPOIECCOB B
cpene Comsol Multiphysics 5.2 [DnekTpoHHBI# pecypc]: yueb. mocodue / A.B. KoBanenko, A.M.
V3nenoBa, M.X. Yprenos, B.B. Hukonenko. — DnektpoH. gan. — Cankr-IlerepOypr: Jlans,
2022. — 228 c. — Pexum poctyma: https://e.lanbook.com/book/209906.

3. Tpudonos, Koncrantua VBanoBuy. @u3uko-xuMuyeckue mpoueccel B Texnochepe [Tekcer]:
yueOHuK 115 ctyneHToB By30B / K. U. Tpudonos, B. A. [leBucunos. - M.: UHOPA-M: ®OPYM,
2007. - 239 c.

4. CtpombOepr, Apmun ['eapuxoBuy. ®uzndeckas xumus [ TekcT]: yueOHUK IS CTYIEHTOB BYy30B
/ A.T. Ctpombepr, /1. I1. Cemuenko; mox pen. A. I'. Crpombepra. - U3n. 4-e, uctp. - M.: Beicmras
mkoina, 2001. - 527 c.

5. TonpoBckas, Jlunusa @DenotoBHa. Xumwusi OKpyxarouie cpensl [Tekct]: yueOHHMK st
ctyneHToB By3oB / JI. @. T'omgoBckas. - 3-¢ u3n. - M.: Mup: BUHOM. JlaGopaTtopus 3HaHHIA,
2008. - 295 c.

6. JdypoB, Bnagumup AnexceeBud. TepMmoamHamuueckas Teopust pactBopoB [Tekcr]: yueOHOE
nocob6ue / B. A. lypos, E. I1. Arees. - U3x. 3-e. - M.: URSS: JIUBPOKOM, 2010.-245 c.

7. baiipamoB, Bagum MuxaitnnoBuu. OCHOBBI XUMHUYECKON KUHETUKH U KaTtanu3a [ Tekcr]: yueOHoe
nocobue A cTyAeHTOB xuM. ¢ak. yH-ToB / B. M. Baiipamos; nox pen. B. B. Jlynuna. - M.:
Axanemus, 2003. - 252 c.

8. Jletikun, F0.A. ®u3NK0O-XUMUYECKHE OCHOBBI CHHTE3a ITOJIMMEPHBIX COPOCHTOB [ DNIEKTPOHHBIN
pecypc]: yuebnoe mocobme / FO.A. JleiikuH. — DnekTpoH. maH. — 4-¢ w3g. — Mocksa:
UznatensctBo  "JlaGopatopus 3manmii", 2020. — 416 c¢. — Pexum pgoctymna:
https://e.lanbook.com/book/151596

5.2 Tlepuoguyeckue JuTepaTypa
1. Basel gauaeix koMnaunu «Vet Bero» http://dlib.eastview.com
2. DnextponHas 6ubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 HuTepHeT-pecypchl, B TOM YHCJEe COBpeMeHHbIe MNpodeccuoHAIbHbIE 0a3bl
AAHHBIX 1 HHPOPMALMOHHBbIE CIPABOYHBIE CHCTEMbI

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

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

IIpogdeccuonanbubie 6a3bl JAHHBIX:
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Kypuans nznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunast snekrponnas oudnuorexa (HOB) http://www.elibrary.ru/
[ToTHOTEKCTOBBIC apXHMBBI BEAYIIMX 3allaHBIX HAYYHBIX IKYpHAIOB Ha Poccuiickoii
HnaTq)opMe Hay4HbIX )XypHanoB HOUKOH http://archive.neicon.ru
6. HamuonanpHast dSJeKTpoHHas OWOMMOTEKa (IOCTYm K DJIEKTPOHHOW  OHOIMOTEeKe
nuccepraiuii Poccuiickoit rocynapcreennoii oubmuorexu (PI'B) https://rusneb.ru/

IS .
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7.

baza mamueix CSD KemOpumikckoro mentpa kpucrtamwiorpadpudeckux manuasix (CCDC)

https://www.ccdc.cam.ac.uk/structures/

8.
9.

10.
11.

Springer Journals: https://link.springer.com/
Springer Journals Archive: https://link.springer.com/
Nature Journals: https://www.nature.com/

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.  "Jlexropuym TB" http://www.lektorium.tv/
16. YuuBepcuterckas uapopmaimontas cucrema POCCUSA http://uisrussia.msu.ru
NudopmanmoHHbie CIPABOYHbIE CHCTEMbI:
Koncynprant Ilmroc - copaBoyHast mpaBoBas cuctema (AOCTYN IO JIOKAJBHOM CETH ¢

KOMIThIOTEPOB OUOIMOTEKH ).

Pecypcsl cBOGOIHOTO T0CTyNA:

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

2. AmepukaHcKas nmaTeHTHas 0a3a maHHbIX Nttp://www.uspto.gov/patft/

3. MuHHCTEPCTBO HayKd u BBICILIETO o0paszoBaHUs Poccuiickoit ®enepanuun
https://www.minobrnauki.gov.ru/;

4. denepanbubiii moptan "Poccuiickoe oopazoBanue” http://www.edu.ru/;
5. Hudopmammonnas cucrema "EnumHoe OKHO pgoctynma K oOpa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xoyutekius mudpoBbix oOpa3oBaTenabHbIX pecypcos http://school-collection.edu.ru/ .

7. Ciyx0a TeMaTH4eCKHX TOJIKOBBIX clioBapeit http://www.glossary.ru/;

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

9. OOpazoBatenbHbIi IOpTaN "Yuebda" hitp://www.ucheba.com/;

10. 3akonompoekt "O0 oOpazoBanuu B Poccuiickoit denepanuun". Bompocs! u otBeTHI hitp://Xn--
273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBbIE 3JIEKTPOHHBbIE oOOpa3oBaTelbHble M HMH(OPMALMOHHBIE pecypchl

KyoI'y:

1.

DNEeKTPOHHBIN KaTaJor Hayunoit O6ubaMoTEKN Kyol'y

http://megapro.kubsu.ru/MegaPro/\Web

2.

DneKTpoHHas oubnuoreka TPYIOB YYEHBIX Kyol'y

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

3. Cpena MoaysbHOTO AMHAMHUYECKOro ooydenus http://moodle.kubsu.ru
4. ba3za y4eOHBIX IUIAHOB, Y4eOHO-METOAMYECKUX KOMILICKCOB, MyOJUKAIMi U KOH(EPCHIU
http://infoneeds.kubsu.ru/

5. bubnnorexa MHPOPMALMOHHBIX pPeCypcoB KadeIpbl MHPOPMALMOHHBIX 00Pa30BaTENbHBIX
texHosoru# http://mschool.kubsu.ru;

6. OnekrpoHHbI apxuB gokyMmeHToB Kyol'Y_http://docspace.kubsu.ru/

7. DneKTpoHHBIE 00pa30BaTEIbHBIC PeCYPChl Kadeapsl HHOOPMAITMOHHBIX CUCTEM M TEXHOJIOTHI
B oOpazoBanuu KyOI'Y wu HayuHo-meroamyeckoro skypHaia "IHIKOJIBHBIE TOJIblI"
http://icdau.kubsu.ru/

6 MeToauyeckue ykazaHus 1Jis1 00y4arOIIMXCH 10 OCBOCHHIO JUCHUIIMHBI (MOTYJIA)
VYcnemHoe OCBOGHHME AMCHMIUIMHBI TMpEArojaraeT akTHBHOE, TBOPYECKOE YydacTue

CTYACHTA IyTEM HHaHOMepHOﬁ, IMOBCEIHEBHOI pa6OTBI.

TeKYIIII/Iﬁ KOHTPOJIb 3HAHWH OCYHICCTBIIAACTCA Ha KaXIOM JICKIMOHHOM 3aHATHU U

nabopaTopHoii pabote. IToroas popma KOHTPOJIS — IK3aMEH.

14


https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

O0mme pekoMeH AU

W3ydenune MUCHUIUIMHBI CIEAyeT HauWHATh ¢ MPopaboTKH paboueil mporpamMmmel, 0coboe
BHUMAaHUE, yAeIssd LelsM U 3a1a4aM, CTPYKType U COIAEPKaHUIO Kypca.

Nmeercs aneKTpoHHas BepCus JIEKLIMH 110 JaHHOW TUCLUILINHE.
OcHoBHOM (popmMoil 00yueHHsI CTyIEHTOB SIBJIETCS CAaMOCTOsATENIbHAs paboTa Haj
yueOHbIM MaTepuaaoM. IIporecc u3yueHuss AMCUUIIIMHBI COCTOUT U3 CIEAYIOLUIUX ITAIOB:

1 IIpopaboTka TEOpeTHYECKOro MaTepuaja I10 PEKOMEHJOBaHHbIM Yy4eOHMKaM U
KOHCIIEKTaM JIEKLIMH, IPEIOCTAaBIEHHBIX MPEN0/1aBaTEIEM B SJIEKTPOHHOM BU/IE.

2 BbINOJIHEHNE CaMOCTOSITENbHBIX PA0OT.

3 Cnauu sK3aMeHa B yCTHOW WIIM TUCbMEHHOH (opme (10 YCMOTPEHHUIO MPETo1aBaTes).

Pabora ¢ koHcnekTOM Jekuii. [[pocMOTpUTE KOHCIIEKT Cpa3y Mociie 3aHATUI, OTMETHTE
MaTepuall KOHCIIEKTa JIEKIMI, KOTOPBIN BbI3bIBACT 3aTPyJHEHU U1 NOHUMaHus. [lonsiTalitech
HaUTH OTBETHI HAa 3aTPYJHUTEIBHBIE BOIPOCHI, UCIOJb3Ysl PEKOMEHIYEMYIO JuTeparypy. Eciu
CaMOCTOSITENILHO HE y/1aJI0Ch pa3o0parbesi B Marepuaie, CPopMyIupyiTe BOIPOCH U 00paTUTECh
3a IOMOMIBIO K ITPENOAaBaTelI0 Ha KOHCYIbTallMU WK Onvrkaiieil nekuuu. PerynspHo orBoaure
BpeMsl Ui IOBTOPEHUS NIPOHUIEHHOT0 MaTepuaa, IpoBepsis CBOU 3HAHMsI, YMEHUS U HAaBBIKU 110
KOHTPOJIbHBIM BOIIPOCAM.

Jleknuu. Meroanka 4TeHus JeKUMi. JIekuuy SBiIsAt0TCS OJHUM U3 OCHOBHBIX METOJI0B
00yuyeHHMs 110 JUCLHUIUIMHE, KOTOPbIE TOJIKHBI peIllaTh CIeIyIOIue 3a1a4n:

- U3JIOKUTh BaKHEHIIMI MaTepuan IpOrpaMMbl Kypca, OCBELIAIOIIMA OCHOBHBIE
MOMEHTHI;

- Pa3BHUTh y CTYICHTOB MOTPEOHOCTh K CaAMOCTOSITENILHOW paboTe Haa y4eOHOW U
HAay4YHOH JIUTEPATypPOU.

I'maBHOH 3amayeil KakIOW JIEKLIUU SIBISIETCA PACKPBITHE CYIIHOCTH TEMbl U aHAIU3 €€
[JIaBHBIX MOJOXKEHUI. PexomeHayeTcss Ha NepBOW JIEKIIMU JIOBECTH A0 BHUMAHHUS CTYACHTOB
CTPYKTYpYy Kypca U €ro pasJeibl, a B JaJbHEHIIEM YKa3bIBaTh HAYaI0 KaKJI0ro paszeia, CyTb U
€ro 3a7audl, a, 3aKOHYHMB M3JI0’KEHHE, MTOIBOIUTE UTOT 110 ATOMY pa3zeiy, 4YToObI CBsI3aTh €Tro CO
caenyrouuM. Cojep:kaHue JeKIMi onpezaensercs pabouedl mporpammoil kypca. Kpaiine
JKeJaTenbHO, YTOOBI KaXKas JIEKIUsl OXBaThlBaja U MCUEpIblBaja ONPENCIICHHYIO TEMY Kypca U
npezcTaBisiia co00il JJOrMUecKy BIOJIHE 3aKOHYEHHYI0 paboTy. Jlydie cokpatuTh TeMy, HO He
JIOTIYCKaTh NEpEphIBa €€ B TAKOM MECTE, KOTJja OCHOBHAsI MJiesl €I11€ MTOJIHOCThIO HE PacKpbITa.

JlabopaTopubie 3ansiTusi. MeToAnMKa TNpOBeJeHUsl Ja00pPAaTOPHBIX 3aHATHH.
O63aBeauTech BceM HEOOXOOUMBIM MeETOAMYECKMM obecnedeHueM. [lepen mocemenueM
7a00opaToOpUy M3Y4YHUTE TEOPHUIO BOIMPOCA, MPEANONIAraeéMoro K MCCle0BaHUI0, 03HAKOMBTEChH C
PYKOBOJICTBOM T10 COOTBETCTBYIOIIEH pabOTe U MOATrOTOBHTE IMPOTOKOJ MPOBEACHUS pabOTHI, B
KOTOPBIN 3aHECUTE:

— Ha3BaHHe pabOTHI;

—3arOTOBKH TAOJUIL U1 3alI0JHEHNUS SKCIIEPUMEHTAIbHBIMU JAHHBIMU HaOII0IeHUI;

— YpaBHEHUS XMMMUYECKHX PeaKkLUil MpeBpalleHui, KOTopble OyayT OCYLIECTBIEHbI MpU
BBIMIOJTHEHUH SKCIIEPUMEHTA;

— pacueTHble (POPMYJIBIL.

LenssmMu npoBeneHust 1a00paTOPHBIX PadOT SBJISAIOTCS:

- YCTQHOBJICHHE CBSI3€M TEOpUM C TNPaKTUKOW B (opMe SKCHEPUMEHTAIHLHOTO
MOJITBEP K /IEHUS TIOJIOKEHUHN TEOPHH;

- o0OydeHue CTyJeHTOB YMEHHIO aHAJIU3UPOBATh MOJTyYE€HHBIE PE3YJIbTATHI;

- KOHTPOJIb CAaMOCTOSTEIbHON PabOTHI CTYAEHTOB [0 OCBOCHUIO KypCa;

- o0yuyeHHe HaBbIKaM MPOPeCcCHOHATBHOMN 1 TeIbHOCTH

[enu nabopaTopHOro MpakTUKyMa JOCTUTAIOTCS HAMTyqIlIUM 00pa3oM B TOM Cllydae, €clii
BBITMIOJTHEHUIO AKCIIEPUMEHTA MIPEALIECTBYET ONPEEIICHHAs TOATOTOBUTEIbHAS BHEAY IUTOPHAS
pabota. IloaTromy npenonaBarenb 00s3aH JOBECTU /0 BCEX CTYAEHTOB Ipa(HK BBITOJIHEHUS
71a00paTOpHBIX paboOT ¢ TeM, YTOObI OHM MOIJIM 3aHMMAThCS LEJIEHANPABICHHONW JOMalIHeH
noarotoBkoi. [lepen HauanoM oyepeqHOro 3aHSTUS MPENoAaBaTelb I0JKEH YAOCTOBEPUTHCS B
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TOTOBHOCTHU CTYJE€HTOB K BBITIOJHEHHIO JJAOOPATOPHOM pabOThI MyTEM KOPOTKOIO coOece10BaHus
Y TIPOBEPKHU HAJMYHS Y CTYJICHTOB 3arOTOBJICHHBIX MMPOTOKOJIOB IIPOBEICHHS PAOOTHI.

JlaGoparopHasi paboTa BBINOJHSIETCS CTYJIEHTOM B COCTaB€ TPYIIbI, MOATPYIIBI WIH
WHIUBUIyalbHO. Bce BbIUMCIEHUS, BKJIIOYAsh OIEHKY TOYHOCTH SKCIIEPUMEHTA, MKEIaTelIbHO
MPOBOAMTH BO BpeMs 3aHATHS. [Ipy HEAOCTATOYHOM KOJIMYECTBE BPEMEHH X MOKHO BBIIIOJIHATH
B Yachl CaMOCTOSITEIBbHOW pabOThl ¢ 00s3aTeNbHBIM IPEACTABICHHUEM pe3yJbTaTOB
MPEnoAaBaTesNo Ha MOCIeAYIOUINX 3aHATUAX WM KOHCYJIbTAIUsIX.

OdopmiieHre 0TYETOB JOIHKHO MPOBOIUTHCS MOCIE OKOHYAHUSI paboTHI B 1a00OpaToOpuu.
J1J1sl OATOTOBKY K 3alllUTE OTYETA CIIeIyeT MpOoaHAIU3UPOBATh IKCIIEPUMEHTAIbHbIE PE3y/IbTAThI,
COIOCTaBUTh UX C M3BECTHBIMH TEOPETUUYCCKUMU TOJIOKCHUSIMU WU CIPABOYHBIMU JaHHBIMHU,
00001IUTh pe3yNbTaThl UCCIEIOBAaHUI B BHJE BBIBOAOB MO paboOTe, MOArOTOBUTH OTBETHI Ha
BOTIPOCHI, TPUBOIUMBIC B METOIMYECKUX YKa3aHUSIX K BBITIOJIHEHUIO TabopaTopHbIX padort. [Tocie
3aBEpIICHUSI BHITIOJHEHUS JIAOOPATOPHBIX pabOT MPOU3ZBOJUTCS UX 3aIIHUTA.

B ocBoeHMM MUCHUTUIMHBI WHBATUAAMH U JUIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAMBUIyaJlbHas yudeOHash pabora (KOHCYIbTaIlUU) —
JIOTIOTHUTEILHOE PAa3bsICHEHUE yUeOHOr0 MaTepuara.

NunuBuayanbHble KOHCYJIBTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CIOCOOCTBYIOIUM HHJIMBUYaTU3allii O0yUeHUS W YCTAaHOBJIICHUIO BOCIIMUTATEILHOTO KOHTAKTa
MEXJIy TMpernofaBaTeieM W OOy4arolMMCS HWHBIWIOM WJIA JIMIOM C OTpPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

Metoauka HanucaHus pedeparoB. Hamucanue pedepara sBiusercs omHod u3 dhopm
00y4eHUs CTYJCHTOB, HAITPABJICHHOW HA OPTraHU3AIMIO U MOBBIIICHUE YPOBHS CaMOCTOATEIbHON
paboThl CTYIEHTOB; OJHOM M3 (popM HaydyHOW pabOTHI CTYAECHTOB, IEIbI0 KOTOPOW SIBISETCS
paciupeHre HayqyHOro Kpyro3opa CTy/1I€HTOB, 03HAaKOMJIEHHE C METOA0JIOT e HAyUYHOT' O [TOUCKA.

OcHoBHbBIE 3a7]aud CTyJ€HTa MpPU HANMCAaHUM pedepara: ¢ MAKCUMaJIbHOM IMOJHOTOU
UCIIOJIb30BaTh JIUTEPATYpy MO BHIOpAHHOW TeMe (KaK PEeKOMEHIYEMYIO, TaK U CAMOCTOATEIbHO
no00paHHy0) ISl MPaBUIBHOTO TOHMMAHUS aBTOPCKOW MO3UIMHM; BEpHO (0€3 HCKaKeHUS
CMBICTIA) TIEpeaaTh aBTOPCKYIO IMO3UIHIO B CBOCH pa0OTe; YACHUTH IS CE0sl U H3JI0KHUTH IIPUIHNHBI
CBOET0 coriacus (Hecoraacus) ¢ TEM HIIM UHBIM aBTOPOM I10 JaHHOU Ipodieme.

Cmpyxkmypa peghepama

1. TutynbHBIN TUCT

2. OrnaBneHue

Ornasienue - 370 MIaH pedepaTa, B KOTOPOM KaXKIOMY pa3Aeny J0JKEH COOTBETCTBOBATh
HOMED CTPAHUIIbI, HA KOTOPOM OH HaXOJUTCH.

3. Tekcr pedepara.

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

a) Beenenue - pa3nen pedepara, MOCBAMICHHBIA OCTAHOBKE MpoOIeMbl, KOoTopasi Oyaer
paccMaTpuBaThCsi 1 000OCHOBAHHUIO BHIOOpPA TEMBI.

6) OcHOBHas 4acTh - 3TO 3BEHO pabOTHI, B KOTOPOM MOCIEI0BATEIHHO PACKPHIBAETCS
BbIOpaHHasi TeMa. OCHOBHAsI 4acTh MOXXET OBITh MPEJICTaBJIEHAa KaK IEJIbHBIM TEKCTOM, TaK U
pa3neneHa Ha TriaBbl. [lpw  HEOOXOAMMOCTH TeKCT pedepara MOXKET JAOMOIHATHCS
WJUTIOCTPAIUSMU, TabuiaMu, TpaguKkaMu, HO MU HE CIIeTyeT "meperpyxarh” TeKCT.

B) 3aKiIIOUeHUe - JTaHHBIN pa3zen pedepara JoKeH ObITh MPECTABICH B BUE BHIBOJIOB,
KOTOpBIC TOTOBATCS HAa OCHOBE IMOATOTOBJICHHOTO TEKCTAa. BBIBOABI JOJKHBI OBITH KPATKUMU U
4eTKUMH. Takke B 3aKJII0UEHHE MOYKHO 0003HAYUTH MPOOIEMBI, KOTOPHIE ""BRICBETUIIUCH" B X0OJI€
paboThl Haj pedepaTom, HO HE OBLITH PACKPBITHI B paboTe.

4. CiiCcOK UCTOYHUKOB | JIUTEPATYphl. B JTaHHOM CIIMCKe HA3BIBAIOTCS KaK TE€ MCTOYHUKH,
Ha KOTOPBIE€ CChUIAETCS CTYACHT IPH MOJATOTOBKE pedepara, Tak U BCE MHBIC, U3yUYECHHBIE UM B
CBS3M C €ro MOATOTOBKOW. B paboTe MOMKHO OBITH HCIIONB30BAHO HE MEHEE 5 pa3HBIX
UCTOYHUKOB. PaboTa, BBIMOIHEHHAs C HCIOJb30BAaHHEM MaTepuaja, COAEPXKallerocss B OJAHOM
HAYYHOM MCTOYHUKE, SIBIISIETCS SBHBIM IUIarMatoM u He npuHuMaercsa. Odopmienne Crucka
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HWCTOYHHKOB M JINTEPATypbl JOJDKHO COOTBETCTBOBATh TPEOOBaHUSAM OWOIMOTrpaduyecKux
crangapToB. O0beM U TeXHUUECKUE TpeOOBaHUs, IPEABABIEMbIC K BBHITIOJIHEHUIO pedepara.

[Ipe3enTanuu Ha 3aJaHHYI0 TeMY BBINOIHSIOTCS B Iporpamme Power Point. Ona gomkHa
COCTOATh MHMHHMYM U3 6 CHaiiloB W cCOAep)KaTh OCHOBHBIC OIpenesieHus, (HaKTUUeCKUn
WJUTIOCTPUPOBAHHBINA MaTeprall, BHIBOJIBI U CIIUCOK MCIOJIb30BaHHBIX HCTOYHUKOB.

Jloknaa, cConpoBOXKAAOUIMN MTPE3EHTALUN, JOJKEH 3aHUMATh S5-7 MUHYT.

W poknman, W mpe3eHTaUHM MPeIBapUTENbHO MPUCHUIIAIOTCS MPENojaBaTeiio 1Mo
AJIEKTPOHHOM I10YTE HA IIPOBEPKY.

MeTtoauka MOATOTOBKM K KOHTPOJbHBIM PaGoTaM U HANHCAHMS KOHTPOJbHBIX
pador. [Ipu moAroroBke K KOHTPOJIBHOH paboTe M UTOrOBOMY TECTHPOBAHUIO HEOOXOIUMO
BHUMATEJIbHO IPOYUTATh COCTABJICHHBIE pPaHee KOHCIEKTHI JeKIuiH. CBEPUTH CIIMCOK BOMPOCOB C
umeroreiics uHpopmanueii. Henocraromyo nHpopManuo HEOOXOIUMO HAWTH B y4eOHHKAX
(yueOHBIX TOCOOUSX) WIIA B IPYTUX UCTOYHHUKAX WHPOPMAIIUH.

KonrtponbHast paboTa mpoBOAUTCS B MUCbMEHHOH (Gopme.

KouTponbHble paboThl 0OBIYHO COJEpKAT HECKOJIbKO BOIPOCOB M HMMEIOT HECKOJIBKO
BapuaHToB. CTymeHT nmOO caM BBIOMpaeT OJWH W3 TPEAJIOKECHHBIX BapUaHTOB, JIMOO
MpenoaaBaTelb 3aKperuisieT 3a KaKIbIM CTYJIEHTOM ONpE/ICICHHbII BapUaHT.

MeToanyecKkue peKOMeHIaluM 1Jisl IpoBedeHust Ik3ameHa. CTyIeHThI 00s3aHbI CIaTh
9K3aMEH B COOTBETCTBUU C pACMUCaHUEM M YYeOHBIM IUTAHOM. OK3aMeH MO0 AUCUUILIMHE
npecieayeT Leib OLEHUTh padoTy CTyIEHTa 3a Kypc, MOJTYYeHHE TEOPETHUYECKUX 3HAHMM, MX
MPOYHOCTh, PA3BUTHE TBOPUYECKOT'O MBIIIICHUS, MPUOOPETEHHE HABBIKOB CaAMOCTOSITEIBHON
paboThl, yMEHHE IPUMEHSTH OTYUYCHHBIC 3HAHUS [T PEIICHUS TPAKTUIECKUX 3a/1a4.

dopma MpoBeleHUs IK3aMEHA: YCTHO WM NHCbMEHHO YCTaHABJIMBAETCS PEIICHUEM
kadeapsl. Pe3ynpTar craun sK3aMeHa 3aHOCUTHCS MPEI0IaBaTeNIeM B 3a4ETHYIO KHIDKKY.

7 MaTtepuajabHO-TeXHUYECKOe o0ecnevyeHue Mo JUCuuInHe (MO1y.110)

HaunmMenoBaH#e CrielUaIbHbIX OCHAICHHOCTH CIELUATbHBIX OMemeHnit | [lepedeHs IUIEeH3NOHHOTO
HOMEIICHHU IPOTPaMMHOTO
obecrieyeHUs
VYuebOHbie ayJIUTOPHU st | Mebens: yaeOHast Mebeb Microsoft Windows
MPOBEJICHUS 3aHATHI JIEKIIHOHHOTO | TeXHUUECKHe CpeacTBa O0yUSHHUS: Microsoft Office
THIA 9KpaH, MPOEKTOP, KOMITBIOTEP Professional Plus
(ayn. 416¢, r. Kpacmomap, yi1. COMSOL Multiphysics
CraBpomnosbckas, 149)
VYuebOHbie ayJIUTOPHU st | MebGens: yueOHast Mebenb Microsoft Windows
TPYIIOBBIX W HMHAWBHAYaJIbHBIX | TeXHHUECKHE CPENCTBA OOYUCHHUS: COMSOL Multiphysics

KOHCYJIbTAINH, TEKYIIETO KOHTPOJIS | AKpaH, IPOEKTOP, KOMITBIOTED
U IPOMEXYTOUYHOH aTTECTALNH
(ayn.328c, 101a, r. KpacHonap, yi.
CraBpomnonbckas, 149)

VYuebOHbie ayJIUTOPHU st | Mebens: yueOHast Mmebeb Microsoft Office
mpoBeaeHus 1abopaTopHBIX padoT. | TexHudyeckue cpeacTBa OOyICHUS: Professional Plus
Vuebnas  maGoparopus  BJK]] | 9kpaH, NpoeKTOp, KOMIBIOTEP

(ayn.328c, r. Kpachomap, yu. | OOOpynoBanne:  BBITAKHAS — CHCTeMa

CraBpornosbckas, 149) BEHTUJIALIH, MEJI0BOMI JIOCKOH,

CpelICTBaMHU T0KApHOW O€30MacHOCTH |
OKa3aHUs MepBOM MEAUIIMHCKOW MOMOIIH,

JIOCKOH-3KpaHOM YHUBEPCAIBHOM,
KOPOTKO(OKYCHBIM HHTEPAKTHBHBIM
IIPOEKTOPOM, HOYTOYyKamu u
HE00XO0IMMBIM 1ab0paTOpHBIM
000pyIOBaHUEM:

JlaboparopHuerii crenn «McciemoBaHue
CIOCO0O0B 3alIUTHI OT MTPOU3BOICTBEHHOTO
myma» BX/;

Crenn-tpeHaxep "CpencTtBa TyIICHHS.
Oruerymurenn" CT-CTO-1,
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Crena-tpenaxep "IIporusorassl" CT-II-
1; CreHa-niaaHieT «Cpencrsa
WHAMBUAyaIbHOM 3ammutey CI1-CU3-1;
KoMmiekT neMoHCTpallMOHHBIX MOCOOMi
«be3onacHOCTh  KU3HENEATEIBHOCTH B
YCIJIOBUSIX IPOU3BOJICTBAY;

AHeMOMETp «TKA-IIKM-50»;
KamubpaTtop akyctuueckmii «3amuTa-K»;
BubpokamubdpaTtop «ATO01my;
AHanmm3aTop ~myMa W BHOpanmuu
ACCUCTEHT Monndukanus
«Accucrent S» lllymomep;

AHanmuzaTop  IIymMa M BHOpauuu
ACCUCTEHT Monudukanus
«Accuctent V3RT»; AHanuzarop mryma u
Bubpanuu ACCUCTEHT Monudukanus
«Accuctenr TOTAL» Bce onmuu
(Ilymomep, aHamu3aTop CHEKTpa 3BYK,
nH(QpPa3ByK, YIBTPa3ByK, BHOPOMETpP
TPEXKOOPAMHATHBIH OTHOBPEMEHHO);
Ananuzatop neu «KATMACy;
Acnuparop [1y-45 ucr. 1;
l'azoananuzarop MIEPEHOCHOI,
BOChbMHKaHabHBIN ['eonan-111.

VYueOHble ayJJUTOPHU JUIsSt
KypCOBOTO NPOEKTHPOBAHMS
(BBITIOJTHEHUS KyPCOBBIX paboT)
(ayn.149c, 411 r. Kpacuomap, yi.
CraBpomnosbckas, 149)

Meoberb: yuebHas MeOenb
TexXHUYECKHE CPEICTBA O0YUCHHUS:
9KpaH, IPOEKTOP, KOMIIBIOTEPHI

Microsoft Windows
Microsoft Office
Professional Plus

Jlnst  caMOCTOSITEIbHOM

paboThl  00ydYaromuxcs

npeaAyCMOTPCHBI

IIOMCIICHM A,

YKOMILJIEKTOBAHHBIC CIEIMATN3UPOBAHHON MEOEb0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «HTepHeT» M obecreueHrueM JOoCTyna B JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIBHYIO CPETy YHUBEPCUTETA.

HanmeHoBaHHe NOMEIICHUI JJIs
CaMOCTOSATENIFHON pabOTHI
obyJaromuxcs

OcCHaIIeHHOCTh TIOMEIEHUH 115
CaMOCTOSTENIFHON pabOTHI 00YJArOLTIXCS

IlepeueHb TUIEH3MOHHOTO
MIPOrpaMMHOIO
obecrieueHus

ITomewmenue g caMOCTOATEIbHON
paboThl o0yuaronmxcs (YUTaIbHBIH
3an HayuHoii OMOIHOTEKN)

MebGenb: yueOHas Mebelb

KomMmrmiekT cnenmanu3upoBaHHOi mebemnu:
KOMIBIOTEPHEIE CTOJIBI

ObopynoBaHre: KOMOBIOTEPHAS TEXHHUKA C
MONKIIOYEHHEM K HH()OPMAaIMOHHO-
KOMMYHHUKAIIMOHHOH cetn « HTEepHET» U
JOCTYIIOM B ANEKTPOHHYIO
WH(POPMAIMOHHO-00Pa30BaTEINBEHYIO Cpeay
oOpa3oBaTenpHON  OopraHW3anuu, BeO-
KaM€phbl, KOMMYHUKAITUOHHOC
obopynoBaHue, oOecreyuBaroniee J0CTyN
K CeTH MHTEpHET (POBOJHOE COEJMHEHHE
U OecrnpoBOJHOE  COCJMHEHHE IO
texnosorun Wi-Fi)

WinSvrDCCore ALNG
LicSAPk MVL 2Lic CoreLic
EES

Microsoft
Professional Plus
Koncynprantllntoc

Office

INomemnienne ans caMOCTOSITENIBHON
pabotsl oOyuatomuxcst ayn. 40lc,
400c, 329c, 431c¢)

ynuna CraBpononbckas, 149

Meb6enb: yueOHast MeOenb

KomrurekT cnennain3upoBaHHOW MeOemu:
KOMITBIOTEPHBIE CTOJIBI

OOopynoBaHue: KOMIBIOTEpHAst TEXHUKA C
MOJKJIIOYEHHEM K HMH(OPMAIMOHHO-
KOMMYHUKAIIMOHHON cetn «/HTEepHET» U
JIOCTYTIOM B INEKTPOHHYIO
nH(pOpMaIMOHHO-00pa30BaTENBHYIO CpeLy
oOpa3oBaTeNbHON  OpraHW3anuu, BeO-
KaMEpHhI, KOMMYHUKAITMOHHOC
obopysoBaHue, obecreyuBaioniee J0CTyI

Microsoft Office
Professional Plus

Microsoft Windows
CHCHI/I&J’II/IBI/IpOBaHHOG
IporpaMMHOe  ofecrieueHne

cepun «9KOJIOT» (YIIP3A

«9KOJIOT », I11B-
3KOJIOT,
MHBEHTAPU3ALINS,

MATUCTPAJIb-I'OPO/,
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K CETH MHTEPHET (IPOBOAHOE COCAMHCHHUE
u  OecnpoBOJHOE  COCIUHEHHE IO
texuonorun Wi-Fi)

ATII-DKOJIOT,
BKOJION)
Fenix Server Academy

H/IC-
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