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1 Henu n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

[Tommydenue CTyaeHTaMH TEOPETUYECKUX 3HAHUH B 001acTé  (PU3MKO-XUMUYECKUX
MIPOLIECCOB, MPOTEKAIOIINX B MPUPOJHBIX U MPOU3BOJICTBEHHBIX CUCTEMaX, a TaKXKe OBJAJCHUE
METOJIOJIOTUEH UCCIIEIOBaHUS (PU3UKO-XUMUYECKUX IMPOIECCOB, MPOTEKAIIUX B TaKHX
CUCTEMaX.

1.2 3apaun JUCHUIIMHBI

OcBoeHue cTyneHTamMu MpodeCCHOHATBHBIX 3HAHWN M TMOJTYYEeHUU TPO(ecCHOHATBHBIX
HABBIKOB B 00JacTd (PU3UKO-XUMHUYECKUX TIPOIECCOB, MPOTEKAIIUX B NPUPOIHBIX U
MIPOM3BOJICTBEHHBIX CHCTEMaX.

1.3 MecTo AucuMnIuHbI (MOAYJIsl) B CTPYKTYpe 00pa3oBaTe/ibHOH NPOrpaMMbl

JuctumumHa «@U3UKO-XUMUS TPUPOAHBIX M IPOU3BOACTBEHHBIX MTPOIECCOBY» OTHOCHTCS
K JUCLUIIMHAM T10 BEIOOPY 9acTH, (GOPMHUPYEMOIl y9acCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHH,
brnoka 1. Aucuunnunsl (MoAysH) yueOHOro miaHa. B coorBeTcTBUU ¢ pabourM y4eOHBIM MJIaHOM
JTMCLMIUIMHA n3y4daeTcss Ha | Kypce mo ouHod ¢(opme oOydeHus. Bua mpomexyTouHOH
aTTeCTaIMH: YK3aMEH.

N3y4yenunto mucuniuimHbl « U3UKO-XUMUS IPUPOIHBIX M POU3BOICTBEHHBIX IPOLIECCOBY
NpEeANIECTBYET U3YUYeHHE AUCIHUIUIMHBI «AKTYyalbHbIC 331a4d TEXHOC(HEpHOI 0€30MacHOCTU» U
«MoHUTOpUHT Ge30nmacHOCTHY. J\MCIMIUIMHA SBIISETCS MPEAILIECTBYIOMECH TPH U3yYeHUH TaKUX
JTHMCLMILUINH, Kak «MaTteMaTndeckoe MOJEIMpPOBaHHE MPOLIECCOB IEepeHoca B TexHochepe U B
9KO3AIIUTHBIX CUCTEMAX», «Y CTONYMBOCTh OOBEKTOB TEXHOC(EPHI».

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHs 00pa30BaTeJbHOH NPOrPaMMbI

N3yuenne panHOW yuyeOHOW AMCHMIUIMHBI HampaBieHO Ha (OPMHpPOBAHUE Y
00yYaroIuXcsl CAETYIOIUX KOMIIETEHIIHN:

KOZ[ W HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA

PeSyJ'ILTaTLI 06y‘ICHI/I$[ 0 AUCIUIIIINHE
KOMIICTCHIINH

MK-2 CnocodoHoCTh onmpeaeJasiTb NMoaAxXoabl /s 3alUThBI 0prmalo1ueii Cpeabl U OEHUBATH AOCTYIIHOCTH
IMPUPOI0O0XPAHHBIX TEXHOJOTMH AJ1s OopraHmsanvu

UIIK-2.1. leMoHCTpUpYeT 3HAHUS B ONIPECICHUH | 3HaeT M OIpeAessieT MOAXOAbI JUIS 3allUThl OKpYXKaromiei
COBPEMEHHBIX ITOAXOJOB 3aIUTHl OKPY)KAIOMIEH | Cpeasl W OLEHKM JOCTYHHOCTH  NPHPOJIOOXPAHHBIX
Cpenbl M OLICHKH JIOCTYIMHOCTH MPUPOJIOOXPAHHBIX | TEXHOJNOTMH U1  OpraHW3allid, OCHOBHBIE  (pH3HKO-
TEXHOJIOTUI XMMHUYECKHE TIPOLECCH, IPOTEKAIOMNE B IPHUPOJAE H
IIPUMEHsIEMbIE B COBPEMEHHOM TEXHOJIOTHH

YMeeT NpOBOAUTH TOMCK M HCIOJIB30BATh ITOAXOMABI JUIS
3alIMTHl  OKPY’Karomled cpensl M OLEHKH JOCTYIHOCTD
NIPUPOJIOOXPAHHBIX ~ TEXHOJNOTMH ANl  OpraHU3aluy,
HUACHTH(HUINPOBATH MPOLECCH], IPOTEKAIONINE B MPHPOJE U
NPOM3BOJCTBEHHBIX  MpoIleccax, NPUMEHATh  METOIBI
MaTeMaTHIeCKOH 00pabOTKH KCTIEPUMEHTAIBHBIX JAHHBIX

Bnageer mogxomamu, cmocobaMu W mpUeMaMu IS 3alTUTHI
OKpYy Karouiei cpenbl U IIPOBEICHUS DKCIIEPTU3BI
JOCTYITHOCTH TIPUPOTOOXPAHHBIX TEXHOJIOT U JJIA
OpraHU3aIiH, CIIOCOOHOCTHIO HACHTH(HUIIMPOBATE TPOIIECCHI,
IIPOTEKAIOIUE B IPUPOE U IPOU3BOICTBEHHBIX MIpoIleccax Ha
OCHOBE 3aKOHOB (PU3NUECKON XHUMUH

UIIK-2.2. Hcnonp3yeT OCHOBHBIC IOAXOABI B | 3HAaET, KaK WCIOJNB30BaTh TOAXOIBI JUIA Pa3pabOTKH,
LEsIX 3allUThl OKPYXKAIOLIEH Cpellbl M OLUEHKHU | BHEAPEHHUS W  COBEPUIEHCTBOBAHUS CHUCTEMBl  3alUThI
JOCTYIHOCTH NPUPOJOOXPAHHBIX TEXHOJOTUN OKpYyKaromien cpenbl " OILIEHKH JIOCTYITHOCTHU
MPUPOJOOXPAHHBIX  TEXHOJOTHWH,  HPUHIMIBEI  PabOTHI
COBPEMEHHOM M3MEpPUTENbHOW TEXHHUKH, COBPEMEHHBIE
METOJIbI I3MEPEHUS




Kon n HanmenoBanue WHAWKATOpa TOCTUKCHUA

PesynbraTel 00yUYeHUS M0 AUCITUILUIHHE
KOMIICTCHIINH Y v

Ymeer OCYHICCTBJIATH 3allIUTYy oxpyma}omeﬁ CpCAbl U OLICHKY
JOCTYITHOCTHU IpUPOJOOXPAHHBIX TEXHOJIOTUI JIIsL
OopraHusainuu, HUCIO0Jb30BaTb COBPEMCHHYIO U3MCPUTCIIbHYIO
TEXHUKY, COBPEMCHHBIC METOABI UBMEPECHNUS

Brnageer HaBBIKAMH 3aIUTHI OKPY)KAIOIIEH Cpeabl U OLECHKH
JOCTYITHOCTH MIPUPOTOOXPAHHBIX TEXHOJIOTHH,
CIIOCOOHOCTBIO MCIOJIb30BATH COBPEMEHHYIO N3MEPUTEINBHON
TEXHHUKY, COBPEMEHHBIE METOIbI H3MEPEHHUS

[K-5 Cnoco0HocTh onpeaesaTh 00beM H COCTaB PadoT Mo 00CIeJOBAHUIO COOPY KEeHUIl OYHCTKH CTOYHBIX
BO/I M BOIONIOATOTOBKH; OCYLIECTBJIATH KOHTPOJIb H YIPaBJeHHe STHMH padoTaMu

UIIK-5.1. HdemoHCTpHpYeT CHocOOHOCTH | 3HAeT U ompenessieT 00beM B cOcTaB padoT 1o 00CIeTOBAHHIO
OCYIIECTBIIAITH  PabOTBI 1O  OOCIETOBAHHIO | COOPY)KCHHH OYHCTKH CTOYHBIX BOJ M BOIONOITOTOBKH,
COOpPYXEHHH  OYMCTKM  CTOYHBIX  BOJX ¥ | METOJbI YIpaBlieHHs] PU3MKO-XMMHUUECKHMH ITPOLIECCAMU

BOJOIIOATOTOBKHU YMeeT HCHoab30BaTh OCHOBHBIC METOIBI H MpUueMbl IJid
OIPCACIICHUA o0beMa U cocTaBa pa60T 10 O6CH€[[OB3HI/IIO
coopymeHI/n‘/i OYHUCTKH CTOYHBIX BOJ H BOJOIIOATIOTOBKH,
NPpUMEHATL MCTOJbI  YIPABJICHUA (I)I/I3I/IKO-XI/IMI/I‘ICCKI/IMI/I
mnmpoueccaMu Jid pEIICHUA 3aJad B HOBOM IIPUIIOKCHUU,
Ka4Y€CTBECHHO OLICHMBATh KOJMYCCTBCHHBIC PE3YyJIbTAThI

Brnanmeer cmocobamMu pacueta M IPOCKTHPOBAHHS CHCTEM
obecrieueHnsi 0E30MaCHOCTU IS ONpelelieHus o0bema u
cocTaBa pabOT N0 O0OCIIEOBAHUIO COOPY)KEHHH OYUCTKH
CTOYHBIX BOJ M BOJONOATOTOBKH, MCTOJaMHU YIIPABJICHUA
(GU3MKO-XUMUYECKUMH TIPOLIECCAMH Ul PEIUCHHsS 3a/1ad B
HOBOM IIPUJIOXKCHHH, CIIOCOGHOCTHIO KAYECTBEHHO OLICHHUBATh
KOJINYCCTBEHHBIE PE3yJIbTATHI

WIIK-5.2. Vcnonb3yeT HaBBEIKM OCYIIECTBICHHSA | 3HaeT 00BEM M COCTaB padOT OCYIIECTBIICHHS KOHTPOISI U
KOHTPOJISI W  yNOpaBlIeHUss paboTamMu 1O | ympaBieHHs paboramMu 10 OOCIIEIOBAHHIO COOPYKEHHH
00CIIeIOBaHUIO COOPY)KEHHH OYMCTKM CTOYHBIX | OYMCTKM CTOYHBIX BOJ W BOJOIOATOTOBKH, METOJBI
BOJI M BOJIOIIOATOTOBKH MaTeMaTH4ecKoi 00pabOTKM SKCHEPUMEHTAIBHBIX JaHHBIX,
OCHOBHBIE 3aKOHBI (PU3MYECKON XUMHHU

YMeeT HUCTIONb30BaTh OCHOBHBIE METOABI M IPHEMBI
OCYIIECTBIICHUS KOHTPOJIS U YMpaBleHUS paboTaMu 110
00CJIEIOBAaHUIO COOPY)KEHHH OYHCTKH CTOYHBIX BOX U
BOJIOTIOATOTOBKH, noaoupars HEO0OXO0/IUMBbIe
TEXHOJIOTHYECKHE CXEMBl OYHUCTKH M 3aIIUTBHl  CPeJIb
o0HTaHMs1, IPUMEHSATh OCHOBHBIE 3aKOHBI (PH3MUYECKOH XUMHU
JUIsL OOBSICHEHUH SIBJICHWI B IPHPOJIE U ITPOM3BOICTBEHHBIX
mpoueccax

Brameer cmocobamu pacdera W TPOCKTHPOBAHHSA CHCTEM
obecrieueHuss  0€30IaCHOCTH, Ha  OCHOBE  KOTOPBIX
OCYILECTBIISICTCS KOHTPONb U yIpaBleHHE paboTaMu IO
0OCIIEIOBAaHUIO COOPY)XCHHH OYHCTKH CTOYHBIX BOX U
BOJIOMOJITOTOBKY, METOJaMH MaTeMaTH4ecKol 0o0paboTKu
SKCIEPUMEHTAIbHBIX JaHHBIX

Pesynprarthl 00yueHHs] MO JUCHMIUIMHE JOCTHTAIOTCS B paMKaxX OCYIIECTBIECHHUS BCeX
BUJIOB KOHTaKTHOM M CAMOCTOSITENIbHOM pabOThl 00y4aroIIMXCsl B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM IIIITAHOM.

WuaukaTtopel  TOCTHXKEHUS KOMIETEHIMH CUMTAlOTCS CHOPMUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0YUEHHUSI.

2 CTpyKTYypa u coJepKaHue TUCHHIINHBI

2.1 PacnpenesieHue TPyA0€MKOCTH JTUCHMILIMHBI 110 BUIaM padoT

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



Bcero ®opma oOyuenust

Bunsr padot
4acoB oyYyHas

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 U3yYeHUE Pa3/iesioB, CaMOIIOAr0TOBKa (ITpopaboTka 1

MTOBTOPEHHE JIEKIIMOHHOTO MaTepraia i MaTepraia yIeOHHKOB ¥ YIeOHBIX 30 30

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

ITonroroBska k TCKYIIEMY KOHTPOJIIO 39 39

Kontpoas:

IToarotoBka K sK3aMeHy 26,7 26,7

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

2.2 Conep:xkaHue THCHUTLIAHBI
Pacripenenenne BuI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH IO pa3jiesiaM AUCIHILTAHBL.
Pa3nensl (TeMbl) TUCIUILIMHEI, U3y4aeMble BO 2 cemecTpe (ouHas opma 00ydeHwsl):

KonnuecTBo yacoB
Ne HaunmenoBaHue pa3zieinos (TeM) AyauTopras Breaymuropras
Bcero paboTa pabora
J |13 | JIP CPC

1 XuMudeckasi TepMOAMHAMUKA IPUPOJHBIX U 28 4 i 8 16
MPOM3BOJICTBEHHBIX MPOIECCOB.
[TpumeHeHne GU3NUECKON XUMUH JUISI OTIMCAHHS CBOMCTB 28

2  |reTeporeHHbIX CUCTEM M PACTBOPOB B MIPUPOJIHBIX U 4 - 8 16
MPOM3BOJICTBEHHBIX CHCTEMaX.

3 KuHeTnka XMMHUYECKHUX PeaKkui B IPUPOIHBIX U 30 4 ) 8 18
MPOM3BOJICTBEHHBIX CHCTEMaX.

4 [Mpumenenue GpU3HMUECKON XUMUU JIJIS1 OTIUCAHUSI CBOMCTB 31 4 ) 8 19
JMCIIEPCHBIX CHCTEM B IIPHPOJIE U IPOU3BOICTBE.
HUTOI'O no paszdenam oucyunuHol 117 16 = 32 69
Koutpous camoctositenbraoit pabotsl (KPIT) - - - - -
[Tpomexyrounas arrecrauusi (MKP) 0,3 - - - -
[ToAroTOBKA K SK3aMEHY 26,7 - - - -
OO61mas TpyJ0€MKOCTh O JUCITUILINHE 144 - - - -

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

2.3 Conep:xanue pa3jiesioB (TeM) THCHUNIHHBI
2.3.1 3ansaTHS JIEKIITMOHHOT0 THIIA

Ne HaumenoBanue paznena Conepanue pasnena (Tems) dopma TeKyIero
(Tembr) KOHTPOIIS
1 |Xumunueckas OCHOBBl ~ XUMMYECKOH  TEPMOJUHAMUKH. Onpenenenne KP
TePMOANHAMHKA HaNpaBJIEHUs] CaMONPOU3BOJIBHOIO NPOTEKAHUS XHMUYECKOI
MPUPOIHBIX U peaknuu. Pacuér cocraBa paBHOBECHOM PpEaKIMOHHON CMECH.
IIPOU3BOJICTBEHHBIX 3aBUCUMOCTh KOHCTAHTBI PABHOBECHUS! XMMHMYECKOH PEaKLHUU OT
IIPOLIECCOB TeMIepaTypbl W  JaBlIEHHWS. YTpaBICHHE IPOTEKaHHEM
XUMHYECKHIX PEakIiii B IPOU3BOJCTBEHHBIX ITPOIECCax.
2 |[Ipumenenue Tunel reTeporeHHbIX CUCTEM, BCTpedaromuxcs: B npupoanbix u|(KP
(U3NIECKON XMMHUH 11 |TPOM3BOJICTBEHHBIX cucTteMax. IIpaBmino ¢a3 ['m66ca. OcHOBHBIE




ONHCaHMs CBOUCTB JUarpaMMbl COCTOSIHUSI TE€TEPOT€HHBIX CUCTEM. Y paBHEHUS
rereporeHHbix cuctem u |Knaneiipona u Knanevipona — Knaysuyca. Metoasl o4ucTku u
PacTBOPOB B MIPUPOIHBIX pa3/eNICHNs, IPUMEHIEMBIC B IPOMBIIIJICHHOCTH, OCHOBAaHHBIE Ha
1 TIPOM3BOACTBEHHBIX MPUMEHEHNT TEPMOANHAMUKH FE€TEPOTCHHBIX CHCTEM.

cucTeMax Tumel  pacTBOpOB,  BCTPEHAIOIIMXCS B  NPHUPOAHBIX U
MPOM3BOJCTBEHHBIX cHcTeMax. KomnuratuBHble — CBOMCTBa
pacTBOpoB. KnCIIOTHO-OCHOBHOE paBHOBECHE WM OKHCIUTEIBHO-
BOCCTaHOBUTEJbHBIE mpouecchl B ruppocdepe. Ilpoueccsr,
CBSI3aHHBIE C 3arpsi3HEGHUEM THApochepsl — HOHHU3ALUSL
XMMUYECKUX 3arps3HUTENEH, TUAPOIU3 COoNel M OpraHMYecKUX
COEIMHEHUH, TpoIecch KOMIUIEKcooOpa3oBaHus. KucnoTHble
JOXKIM, WX BIUSHUE Ha 0O0BEKTHI runpocdepsl. PacTBopenne
n3opiTka CO2 B smTopanu MupoBoro okeaHa. BiusiHue
rinobanpHOTO TOTerieHnss Ha pactBopuMocTs CO2. BydepHsie
CBOMCTBA PUPOAHBIX BOJ

3 |Kunernka xumudeckux |OCHOBBI (hOpMaNbHOW XWMHYECKOW KHHETHKH TMpocThix u|KP
PEaKnuil B IPUPOIHBIX U [CIOKHBIX ~ pPEaKIUi. 3aBUCHMOCTb KOHCTAHTBI ~ CKOPOCTH
IIPOU3BOICTBEHHBIX XMMHYECKOH pPEakIuy OT TeMIleparypsl. MeToIpl ympaBleHUs
cucTeMax MPOMU3BOJCTBEHHBIMH  TIpOIlECCAMH HAa OCHOBE KHHETHUKH
XMUMHUYECKHX peaknnii. XUMHIECKHE MPEBPAIICHHUs COCIUHCHNI
cephl U a3ota B atMocdepe. O30HOBBIH cioi 3emin. Kunernka
XMMHYECKHX peakluii 00pa3oBaHus U pacrana crparochepHOro

030Ha.  BumsHume  030HOpa3pyIIAOIMX  BEHIECTB  HA
KOHIIEHTPAIMIO 030Ha B cTpaTocdepe
4  |IIpumeHeHue OcobOeHHOCTH CTpOeHHs1 nucnepcHbIX cucteM. IIpumenenne|KP
(bU3MYECKOM XUMHH IS |TEPMOJIUHAMMKH JUIS OMMCAHUSI CBOWCTB JUCIEPCHBIX CHUCTEM.
OTIMCAHUsI CBONCTB OOpazoBaHMe W POCT a’pO30JbHBIX YacTHL B aTMocdepe.

JUCIEPCHBIX CUCTEM B BrnusHue 3arpsA3HsSIOMMX BELIECTB M JAMCIEPCHBIX YaCTHULl Ha
MIPUPOJE U IPOU3BOACTBE |BbINaleHUE 0caAKOB. CMOTH, UX BUJIbI, YCIOBUS BOZHUKHOBEHUS,
OCHOBHEBIE ITPOIIECCHI, MPUBOIAIINE K 00pa30BaHUIO CMOTa.
OcCHOBHBIE XapaKTepUCTHKH T04YB. COPOIIMOHHBIC IEHTPHI YACTHUI]
nouBbl. [IOBEpXHOCTHO-aKTUBHBIE BELIECTBA B BOJOEMaX,
BCIICHMBAHHUE MPUPOIHBIX BoJ. KoytoumaHo-mucnepcHbie (hopMbl
KOMIUIEKCHBIX  coeluHEeHHH. DHU3HMKO-XMMHYECKHE METObI
OYHMCTKH CTOYHBIX BOJI

2.3.2 3aHATHA CeMHHAPCKOro THNA (MpaKkTU4YecKHe / CeMHUHAPCKUe 3aHATHS/
JJabopaTopHbIe padoThI)
JlabopaTopHbIie pabOThI

dopma
Ne HaumenoBanue pazaena (TeMbl) TemaTuka 3aHATHIA/PabOT TEKYLIETO
KOHTPOJIA
1 |Xumudeckas TepMOIUHAMUKA MIPUPOIHBIX U HccnenoBanue BIMsSHUS COJHEYHOTO u3inydyenus |JIP
IIPOU3BOJICTBEHHBIX IPOLIECCOB Ha JIMCCOLMAIMI0 KOMIIOHEHTOB aTMoc(epsbl
2 |lIlpumenenune Gusnueckoi XMMUH JJis onrcanus |ViceiaenoBaHne XMMUYECKUX peaKiunii JIP
CBOMCTB T€TEpOreHHBIX CHCTEM M PACTBOPOB B |COEAMHEHMI cephl B Tponiocdepe
IIPUPOJHBIX U IPOU3BOACTBEHHBIX CHCTEMAX
3 |KuHeTHka XMMHUYECKHMX peakliid B IpUpoaAHbIX |VcciaenoBaHne pacTBOPUMOCTH KapOoHAaTa B JIP
U TIPOU3BOCTBEHHBIX CUCTEMAX MOBEPXHOCTHBIX BOJIAX
4 |llpumenenue Gu3myecKol XUMUH I onucanus | ccnenoBanue CBOMCTB AUCIICPCHBIX CUCTEM JIP
CBOMCTB AUCHEPCHBIX CUCTEM B IIPUPOJIE U aTMocdepsl
IIPOU3BOJICTBE

3ammumra nmaboparopHoit padotsl (JIP), kouTposbhas padora (KP).
IIpy w3yyeHMM JAMCUUIUIMHBI MOTYT TPHUMEHSATHCS  JJEKTPOHHOE OOy4YeHHE,
JTUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHOJI0ruH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 lIlpumepHasi TeMaTHKAa KYPCOBBIX PadoT (MP0OEKTOB)
He npeagycMmotrpensl.



2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4aroIUXCcH M0 JUCUHUILIMHE (MOTYJII0)

HepequL y‘-IC6HO-M6TOI[I/I'-ICCKOFO obOecreueHus JUCHOUIITTHHBI 110 BBIITOJITHCHHIO

Ne Bug CPC .
CaMOCTOSITENIFHON pabOTHI

1 2 3

2 |CamocTosiTensHOE 1. SIpocnaBues A.b. ®dusnueckas xumus. — Mocksa: Hayunstit mup, 2013. — 262 c.
U3y4IEHHUE Pa3ZIeioB,
CaMOIIOITOTOBKA 2. llykun, Eprennii [ImutpueBuy. Kommowmnas xumus [Tekcr]: ydeOHUK ist
(nmpopaboTka 1 OaxanmaBpoB: yuebHuK mist cryaenToB By3oB / E. JI. Hlykun, A. B. [lepuos, E. A.
MIOBTOPEHUE AwmenuHa. - 7-e u3[., uctp. u gom. - Mocksa: IOpaiit, 2014. - 444 c.

JIEKIMOHHOTO MaTepualia
¥ MaTepuana yueOHukop |METOIMYECKHE YKA3aHUs 110 OPraHU3a LUK CAMOCTOSTEILHON PaboThI.
U y4eOHBIX TOCOOUiA,
MOATOTOBKA K
J1a00paTopHBIM padoTam,
KOJUIOKBHYMaM H T.11.)

3 |lloaroToBka K TEKyHemy
KOHTPOJTIO

Merouyecknie yKa3aHusl K BBIIOJHEHHUIO J1A0OPATOPHBIX paboT. YTBEp:KACHBI
kadeapoii pusnveckoit xumuu, npotokosn Ne 17 ot 11.05.2017 r.

Meroauyeckue yKa3aHUs K BBIIIOJIHEHHIO JJAOOPATOPHBIX paboT MO TUCHUILIHHE.
Yr1BepxneHsl kadenpoii pusnueckoit xumun, npotokoa Ne 10 ot 13.03.2018 r.

Meroauueckue peKOMEHJALUU K OpPraHu3allid ayJUTOPHOW U BHEAyAUTOPHOMU
(caMoCTOsTENbHOI) PabOTHl CTYACHTOB: MeToAWYeckue ykazanus / coct. T.IL
Cropoxenko, T.b. Ilounnox, A.B., becmamoB, H.B. Jloza. — KpacHonap:
Kyb6anckwuii roc. yu-1, 2018. 89 ¢

Y4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs U3
YHCJIa MHBAIUIOB U JIMI C OTPaHMYCHHBIMU BO3MOXHOCTSMHU 3710poBbsi (OB3) mpenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 37I0POBbS U BOCHPUATHS HH()OPMAITHH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3 OO0pa3oBare/ibHble TEXHOJIOTHH, NPUMeHsieMble MPH OCBOEHHH JAUCHHUILIMHBI
(Mmonmy.Jist)

Hns dopmupoBanus mpodecCHOHAIbHBIX KOMIIETEHIUH B MPOLIECCE OCBOEHHUS Kypca
UCIIOJIB3YETCSl TEXHOJIOTHS TTPO(ECCHOHAIBEHO-PA3BUBAIOIIETO 00yUeHHUs, MpeycMaTpUBaIOas
HE TOJIbKO Teperadyy TEOpPEeTHYECKOTO Marepuana, HO W CTUMYJIMPOBAHME M pa3BUTHUE
MPOJAYKTUBHBIX IMO3HABATEIbHBIX JEUCTBUN CTYJIEHTOB (Ha OCHOBE ICHUXOJIOrO-TIe1arorn4ecKon
TEOPUU TOITATHOTO (POPMHUPOBAHUS YMCTBEHHBIX JACHCTBHIA).

B Xxome wm3yyeHus JHCHMIUIMHBI HPELYCMOTPEHO HCMOJIB30BAHUE  CIIEIYIOLIUX
00pa3oBaTeNbHBIX TEXHOJOTHH: JIEKIUH, JiabopaTopHbIe 3aHATHs, MNpoOJIeMHOEe O0OydeHue,
MOAYJbHAaA TEXHOJIOTHA, MOJATOTOBKA NMHCBMCHHBIX AHAIIMTHYCCKUX pa60T, CaMOCTOSATECIIbHAsA
paboTa CTy/IeHTOB.

KommeTeHTHOCTHEIN noaxoJa B paMKax IMpernogaBaHUsA JUCHUIINIMHBI PEAIU3YyCTCA B
UCTIOJIb30BAaHUY HWHTEPAKTUBHBIX TEXHOJOTHMH M aKTUBHBIX METO/JOB (TPOEKTHBIX METOINK,
MO3rOBOIO IITypMa, pa30opa KOHKPETHBIX CUTYyallMi, aHajlu3a IeJaroruyeckux 3ajad,
MEeAarorn4eckoro SKCIepUMEHTa, HHBIX ()OpPM) B COUETAHUHU C BHEAYIUTOPHOU pabOTOM.



WudpopmanlMoHHbIE  TEXHOJOTHH,
UCMOJIb30BaHUE  HMH(OPMAIIMOHHBIX
TEJICKOMMYHUKALIMOHHOMU ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNIbHbIE TEXHOJIOIMH, IPUMEHIEMbIE IPH U3YYEHUU AUCHUIUIMHBI
— Ui JIML C OIPAaHMYEHHBIMU BO3MOXKHOCTAMM 3J0POBbsl IIPEIYCMOTPEHA OpraHU3aLUs
KOHCYJIbTALIMM C UCIIOJIb30BAHNUEM DJIEKTPOHHOM IIOYTHI.

IIPUMEHSEMbIE  IPU
pecypcoB,  JOCTYIHBIX B

HU3YUCHUU AJUCHUITIINHBI:
nH(pOpMaIMOHHO-

4 OueHoOYHbIE CPeICTBA ISl TEKYIIEro KOHTPOJIsSl yCIIeBAeMOCTH U MPOMEKYTOYHOM
aTrecTanuu

OrneHouHbIE CcpelcTBa IpEJHA3HAYeHbl U1 KOHTPOJIE M OLEHKHM 0O0pa30BaTeNbHBIX
JOCTIDKEHUH 00ydJaroUInXcsi, OCBOMBIIMX MPOTpaMMy Y4eOHOH AUCHUIUTHNHBI «DU3NKO-XUMHUS
IIPUPOJHBIX U IPOU3BOACTBEHHBIX IIPOLIECCOBY.

OneHouHbIE CPECTBA BKIKOYAET KOHTPOJIbHBIE MaTepUaibl Ul MPOBEACHUS TeKyIIero
KOHTPOJISl B KOHTPOJIBHBIX pa00T, pa3HOYPOBHEBbIX 33JaHUH U NIPOMEKYTOYHOM aTTeCTAllNU B

(dbopMe BOTIPOCOB U 33JJaHUH K IK3AMEHY.

CTpyKTypa OLEHOYHBIX CPEACTB A/l TeKylIeil i MPOMEeKYTOYHOH aTTecTallui

Kon u HaumeHoBaHue HaumeHoBaHue 01IEHOUYHOTO
Ne UHANKaTopa (B Pesysbrarel 00y4eHus CpencTBa
n/m COOTBETCTBUH C II. (B cooTBercTBUM C 11. 1.4) Texymuit | IIpomexxyTouHast
1.4) KOHTPOJIb aTTecTalus
UIIK-2.1. 3HaeTr U omnpenenser noaxoabl Ans 3amutel | KP Bormpoc Ha
JemoHCTpHpyeT OKpYXKalomeld cpemsl W OICHKHA JOCTYITHOCTH JK3aMeHe
3HAHUA B | MPHUPOIOOXPAaHHBIX TEXHOJOTUH AJIST OpraHU3AIIH,
oTIpeNieIeHUHN OCHOBHEIC (U3NKO-XMHUIECKIE TIPOIIECCHI,
COBPEMCHHBIX MPOTEKAOIINE B MPUPOAE M MpPHUMEHSICMBIC B
MOJXOJI0B  3AIUTHI | COBPEMEHHOU TEXHOJIOTUH
OKpY>Karouien cpenbl
- omenky | Y MECT IPOBOIHTE TOKCK H HCTIONB30BATh OAXOBI
JOCTYTHOCTH ANS  3AIINTHl  OKPYMAIOWEH CpPEelbl 1 OLCHKH
NPHPOIOOXPAHHBIX JOCTYITHOCTh MPHUPOIOOXPAHHBIX TEXHOJOTHU IS
1 TeXHOJIOT i OpTraHW3allid, HWICHTU(PUIUPOBATH  MPOIECCHI,
MPOTEKAIIUE B TMPHPOIC M MPOU3BOACTBEHHBIX
nporeccax, MPUMEHITh METOJbl MaTeMaTHYeCKON
00paboTKH IKCTIEPUMEHTATBHBIX JTAHHBIX
Brnameer moaxomamu, crroco0aMu U pUEMaMH IS
3alIUTHl  OKPYXKAIOWIeH Cpeabl W TPOBEICHHS
9KCHEPTU3Bl  JTOCTYITHOCTH  MPUPOIOOXPAHHBIX
TEXHOJIOTHA JJIsI OpPTraHU3aIllH, CIIOCOOHOCTHIO
UACHTU()UIIMPOBATh TPOIECCH], MPOTEKAIOIIUE B
npupoJie W MPOU3BOJCTBEHHBIX TpoIleccax Ha
OCHOBE 3aKOHOB (PU3NYECKON XHUMHUH
UIIK-2.2. 3HaeT, Kak WCHOJB30BaTh  moaxoael s | KP Bormpoc Ha
Ucnonbsyet pa3paboTKH, BHEIPEHHs] W COBEPIIECHCTBOBAHHS JK3aMeHe
OCHOBHBIE MTOJXOJIBI B | CHCTEMBI 3alllUTHl OKPYXKAIOIIEeH Cpeabl M OIEHKH
HeIsIX 3aIIUTHI | TOCTYITHOCTH MPHUPOJOOXPAHHBIX  TEXHOJOTHUH,
OKpYKAaIOMIed Cpelbl | MOJENH CYIIECTBYIOIIMX MEMOPaHHBIX TEXHOJIOTHIA
u OIICHKW | 3allUTBl  YeJIOBeKa W  Cpensl  OOWTaHWA,
JIOCTYITHOCTH TEOPETUYECKHE U MPaKTUUYECKHE OCHOBBI JJIsi
2 MPUPOIOOXPAHHBIX aHaJM3a ¥ OLCHKU Pa3NIMYHBIX IPoOIIeM B 00IacTu
TEXHOJIOT Uit MEMOpaHHBIX TEXHOJIOTHUH ¥ 3alUTHI OHOCHEpHI
YMeeT oCyIIeCTBIIATh 3aIIUTY OKPYKAIOIIECH CPEIbI
U OLEHKY JOCTYNHOCTH HPHUPOJOOXPAHHBIX
TEXHOJOTHM [ OpraHu3alud, MPOU3BOJUTH
aHaU3 JINTEPATYPHBIX JaHHBIX, CPABHHBATh
MTOJyYCHHBIE PE3YJIbTaThl C MHPOBBIM YPOBHEM,
AHANM3UPOBATh JOCTOWHCTBA M  HEJOCTATKU




Mozenei CYILECTBYIOIINX MEMOpaHHBIX
TEXHOJIOTUH

Brnaneer HaBpIkaMM 3aIIMThI oxpyma}omeﬁ Cpeabl 1

OLICHKH JOCTYITHOCTH MIPUPOIOOXPAaHHBIX
TEXHOJIOTUI
UIIK-5.1. 3Haer u ompenenseT o0beM u cocraB pabor mo | KP Bompoc Ha
JeMoHCcTpHpyeT 00CIIeTOBAaHHUIO COOPYKESHUI OUNCTKH CTOYHBIX BOJL 9K3aMEHE
CIIOCOOHOCTH U BOZAOIIOATOTOBKH, METO/BI YIPABIECHHUS (PUIHKO-
OCYIIECTBIISITH XMMHUUYECKHMHU IIPOLIECCaMU
paboThI o
06 CIIEIOBAHIIO YMeeT UCIoIb30BaTh OCHOBHBIE METOJIBI M TPHEMBI
COOpyKEHHit JUIsL OTpeZiesieHus] o0beMa M cocTraBa paboT To
OUMCTKH  cTOuHBIx | COCIENOBAHUIO COOPYKEHUI OUMCTKU CTOYHBIX BOJL
BOX i | @ BOJONOIATOTOBKM,  NPHUMEHATH  METOIBI
BOIOTIOITOTOBKH ynpaBiaeHust (PU3NKO-XUMHYECKUMH IPOIIeCCaMHU
JUIL  pELIeHUs] 3ajad B HOBOM IIPHIOKCHHUH,
3 KayeCTBEHHO OIICHUBATh KOJINYEeCTBEHHEIC
pe3yIabTaThI
Brnaneer cnocobamu pacuera M MPOSKTUPOBAHUS
cucteM  oOecrieueHuss ~ 0Oe30MacHOCTH  JUIA
ompeAeieHus oO0beMa W cocraBa paboOT 1o
00CIIeTOBAHHUIO COOPYKESHUI OUUCTKH CTOUYHBIX BOJL
A BOJONOATOTOBKH, METOJAMH  YIIPaBICHHSA
(U3NKO-XIMHYCCKIMH TIPOLECCAMHU UIS PEIICHUS
3amad B HOBOM IPHIIOKCHHH, CIIOCOOHOCTBHIO
KauyeCTBEHHO OIICHUBATh KOJIMYEeCTBCHHEIC
pe3yIbTATHI
HIIK-5.2. 3Haer o0beM m coctaB pabor ocymectBieHus | KP Bonpoc Ha
Hcnonp3yeT HABBIKM | KOHTPOJII W YOpaBiICHHS  paboTaMu IO JK3aMeHe
OCYILIECCTBIICHHS 00CIIeTOBAaHHUIO COOPYKESHUI OUUCTKH CTOUYHBIX BOJL
KOHTPOJIS M | 1 BOJOINOATOTOBKHM, METOJbl MaTeMaTHYeCKOM
yIpaBiIeHUs 00paboTku 9KCTIEPUMEHTAIIBHBIX JIAHHBIX,
pabotamu 10 | OCHOBHBIE 3aKOHBI (PM3UYECKON XUMHHU
00ce10BaHUIO
CcoopyKeHHit YMeeT ucIob30BaTh OCHOBHEIE METOMBI U TPHUEMEL
OUMCTKH  cTOUHEIX | OCYUIECTBIEHHS KOHTPOJIS M yNPABJIEHHs paboTaMu
BOJI i | 1O 0OCIIENOBAHNIO COOPYIKEHUH OUMCTKH CTOYHBIX
BOJIOTOATOTOBKH BOJI U BOJOTIOATOTOBKH, MOIOUPaTh HEOOXOAMMBIE

4 TEXHOJIOTUYECKUE CXEMbl OYUCTKM M 3alIUThI
cpelibl OOUTaHUs, MPUMEHSITh OCHOBHBIC 3aKOHBI
¢usndeckoil XuMUHM A1 OOBSICHEHHUI SBJICHUN B
MIPUPOJIE U NPOU3BOACTBEHHBIX MIPOLIECCaX

Brageer cmocobamu pacuera M HMPOEKTHPOBAHHSA
cucteM o0ecreueHus: 0e30MacHOCTH, Ha OCHOBE
KOTOPBIX OCYHICCTBIIACTCA KOHTPOJIb U YIIPABJICHUE
paboTaMu 1o 06CIeIOBAaHUIO COOPYKEHUI OUNCTKH
CTOYHBIX BOA W BOJONOAIOTOBKH, MCTOAAMU
MaTeMaTHIeCKOH 0O0pabOTKH 3KCTIepUMEHTAIBHBIX
JIAHHBIX

TunoBbie KOHTPOJIbHBbIC 32JaHUSI MJIH HHbIE MaTepPHAJIbl, HEOOXOANMMBIE VIl OLlCHKH

3HAHMH, YMEHHH, HABBIKOB H (MJIM) ONBITA AESITEIbHOCTH, XaPaKTePU3YyOIIHMX 3TAIbI

(opMupoBaHusI KOMIIETEHIIHII B Ipolecce 0CBOCHUsI 00pa30BaTeJILHOH IPOrPaMMBbI
Ilpumepnulii nepeuens 60npocoé u 3a0anuil

KoutpoabHas padora no nucuumiinie «©@u3nKo-XxuMusi IPUPOIHBIX U MPOU3BOJICTBEHHBIX
MPOLECCOB)

Bapuant Ne 1

1. [ToscauTe Ha NpuUMepe TOMOTE€HHOW XHMMHYECKOM pEaKIMh METOJl pacyéra cocTaBa

PaBHOBECHOM CMECH.



2. N300pa3ute ¢$a3oByro nuarpaMMmy COCTOSIHHSI BOJBI B 00JIaCTH TpoiHO# Touku. Kakumu
YPaBHEHUSIMU OIMCHIBAIOTCS JIMHUHU 3TON THarpaMMbl?

3. 3anumuTe ypaBHEHUS! XMMUYECKUX PEAKIUi, ONMCHIBAIOIINX XUMHUECKUE TPEBPALLICHUS
coenuHeHnH cepbl B arMmocdepe. Kak cBsf3aHO mpoTekaHWe 3THUX peakiuii ¢ (peHoMeHoM
KHCJIOTHBIX Aoxei? Kakoe BIusHUE 3TH T0KAM OKa3bIBAIOT HA 0OBEKTHI TUApOCchephI?

4. Kakue nporeccsl mpuBOIAT K BOSHUKHOBEHHIO adpo3ouieii B atmocdepe? Kakoe BiusHuIe
OHU OKa3bIBAIOT HA COCTOSHUE aTMOChepbI?

Bapuant Ne 2

1. Kak MO>KHO BIIMATH HA MIOJIHOTY IPOTEKAHUS XMMUYECKOM PEaKI[UU B IIPOU3BOCTBEHHBIX
mpoleccax, UCHOIb3ysl 3aKOHBI XUMHUUECKON TepMOIMHAMUKH?

2. 3anumuTe ypaBHEHHE, CBS3BIBAIONIEE MEXAY COOOM [aBJICHHE YIJIEKUCIIOTO Tra3a B
BO3/JlyX€ W €ro KOHIIEHTpaluio B Bojae. Kakyio poiib UrpaeT pacTBOpEHHUE YIJIIEKUCIIOro raza B
BoZax MHUpOBOTO OK€aHa U BBIICJICHUE €r0 U3 HEro Ha KIuMat?

3. Kakue mporeccl mpuBOAAT K 0Opa3oBaHHIO 030Ha B aTMocdepe? Kakue mporecch
NPUBOJAT K pa3pylICHUIO 030HA B atMochepe?

4. [TosicHuTe MexaHU3Mbl 00pa3oBaHus cMora B atMocdepe.

Bapuant Ne 3

1. 3anummTe KOHCTAHTY pPaBHOBECHS XHMUYECKOW pEaKIHH, KOTOpas MpPOTEKaeT B

atmocepe ¢ yuactmem okcmnma aszota(ll). Kak Ha 3TO paBHOBecHe BIMSET TeMmIepaTypa U
naBieHue B atmochepe?

2. Kakue MeTo1bl O4MCTKH U pa3AeiiCHuUs, IPUMEHSICMBIC B POMBIIINICHHOCTH U OCHOBAHHBIE
Ha MPUMEHEHUH TePMOJIMHAMUKU F€TePOTeHHBIX CUCTEM, H3BECTHBI?

3. [IpuBenuTe mpuUMEphl XUMUYECKHUE PEAKIMi, MPOTEKAIOIINX B aTMoc(epe C ydacTuem
KHUCIIOpO/Ia.

4. Kaxkue tunel cmora uzBectHbl? [losicHUTE MEXaHU3MBI UX 00pa30BaHMS.

3aveTHO-3K3aMEeHAIIHOHHDbIE MaTepHuaJbl 1Js l'lpOMe)KyTO‘-IH()ﬁ aTTeCTalluu

(3Kk3ameH/3a4eT)
Bonpocs! 1151 MOATOTOBKH K IK3aMeHY
1. Kak onpenenuts HampaBieHuE CaMONPOU3BOJIBHOTO MPOTEKAHUS XUMUYECKON pEaKIuu
IIPY YCJIOBUU TIOCTOSIHCTBA JABJICHMS U TEMIIEPATYPHI B cUcTEME?
2. Kakas BennunHa Ha3bpIBae€TCs KOHCTAHTOM paBHOBECUS XUMHUUYECKOM peakuun?
3. 3anuIuuTe KOHCTAaHTY paBHOBECHS XMMMUYECKOM PEaKILUH, KOTOpas NPOTEKaeT B

atMocdepe ¢ ydactuem okcuma azora(ll). Kak Ha 31O paBHOBecue BiHMSET TemiepaTrypa
naBieHue B atmochepe?

4. [TosicHuTe HaA MpUMeEpe METO | pacy€Ta COCTaBa PABHOBECHOW CMECH, B KOTOPOU IIPOTEKAET
XUMHUYECKas peaKLus.

5. 3anuumre YPaBHCHUE, KOTOPOC IIOKA3bIBACT, KaK 3aBUCUT KOHCTAHTA pPAaBHOBCCHUS
XUMHUYECKON PEaKIMK OT TeMIeparypsl. [[oscHUTE BXOASIINE B HETO BEJIUUUHBI

6. Kakx M0>xHO BIMSTH Ha IMMOJIHOTY NPOTCKAaHUA XUMHYECKOH PE€aKknun B IpOU3BOJACTBCHHBIX
IpoLeccax, UCIOJb3Ys 3aKOHbl XUMUYECKONH TEPMOJAMHAMUKH?

7. B yem cocToUT OMacHOCTh YHUUTOXKEHUS OTXOJ0B HA MYCOPOCKUTAIOIINX 3aBOax?

8. OCHOBHBIE THUIIBI IUArPAMM COCTOSIHUS T€TEPOr€HHBIX CUCTEM.

9. [IpuBenuTe mnpUMEPBI TETEPOreHHBIX CUCTEM, BCTPEYAOIIMXCS B NPHUPOAHBIX U

IPOM3BOJICTBEHHBIX cucTeMax. M3o0pas3ure pa3zoBble quarpaMMbl COCTOSIHUS TUX TeTepOTreHHbBIX
CHCTEM.

10.  IlpaBuio ¢a3 I'mb6ca. IlpuBeaure mpumep HCIOIB30BAaHHUS ypaBHEHMs MpaBuia (a3
['u60ca mpu ananuse $ha30BoON qUArpPaMMbl COCTOSTHUSI.

11.  Kakyro uHpOpMaInio 0 reTeporeHHOM CucTeMe MOKHO TOJIYYUTh U3 (ha30BOM TUarpaMMel
COCTOSIHUS?

12.  TlpuBeaute mpuMephl MpuMeHeHus ypaBHeHni Knamelipona u Knaneiipona — Kiaysmyca
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JJIA  OIIMCAaHUus paBHOBCCI/II\/JI B TCTCPOIrCHHBLIX CHUCTCMAX, BCTPCHANOMIUXCA B MPUPOAC U
IMPONU3BOACTBCHHBIX IMPOLCCCAX.

13.  Kaxue MeToIbl OUYUCTKH U pa3JIeIICHUS, IPUMEHSIEMbIC B IPOMBIIIUICHHOCTH U OCHOBaHHBIE
Ha MPUMEHEHUH TEPMOJIMHAMUKY T€TePOTreHHBIX CUCTEM, U3BECTHBI?

14.  TlosicuuTe METOJ 30HHOM IIJIaBKH, KOTOPBIA MPUMEHSETCS MJisi TOJYyYEHUS YHUCTBIX
BEIIECTB B MPOMBIIINIEHHOCTH HA OCHOBE TEPMOJIMHAMUKH (Da30BBIX PAaBHOBECHIA.

15. [TosicauTe OTIIMYMS METOAA PEKTU(DUKAIIMUA OT METOJIOB TIPOCTOM U APOOHOM MEPETOHKH.
16.  Kaxkue cBoiicTBa pacTBOPOB Ha3bIBAIOT KOJUIUTATUBHBIMU?

17. 3anumuTe ypaBHEHHE, CBS3BIBAIOIICE MEXKIY COOOH JaBlieHHWE YIIIEKHCIOro rasza B

BO3/JIyX€ U €ro KOHIIEHTpaluio B Bojae. Kakyio poib Urpaer pacTBOpEHHE YIJIEKHCIIOTO ra3a B
BO/IaX MUpPOBOro OKeaHa U BBIJIEIEHNUE €r0 U3 HEr0 Ha KJIUMat?

18.  IlpuBeaute mnpuMepbl CUCTEM, KOTOPbIE UCIHOJB3YIOTCS B IMPOMBIIUIEHHOCTH H
BCTPEUAIOTCS B IIPUPOJE, B KOTOPBIX MPOSABIISAETCS OCMOTHYECKOE AaBiieHue. Kakoe ypaBHeHue
OTHCHIBAET 3TO SIBICHUE?

19. B uém 3axitoyaercs OTINYME TEPMOJUHAMUYECKOTO OTIMCAHUH PAaBHOBECUH B XMMUYECKHX
peakMsx, MPOTEKaIOIIMX B pacTBOpax OT paBHOBECHH B ra30Boi (aze?
20.  3amummTe ypaBHEHHUS XMMHUYECKHX PEAKIHH, OMMCHIBAIONINX XUMUYECKHE MTPEBPAIICHUS

coeMHEHUH cepbl U a3oTa B atMocdepe. Kak cBsizaHo mpoTekaHue 3TUX peakluuil ¢ GeHOMEHOM
KHUCJIOTHBIX noken? Kakoe BIHsiHUE 3TH JI0KIM OKAa3bIBAIOT Ha 00BbEKTHI TUAPOChHEphI?

21.  UYewm ompenensierca OydepHas eMKOCTh €CTECTBEHHBIX BOJI0EMOB?

22.  Kaxk Bimser riao0anbHOE MOTEIUICHUE U MOXoJjogaHue Ha pactBopumocth CO2 B Bomax
MupoBoro okeana?

23. XHAMHUYECKass KMHETHKA IMPOCTBIX peakuuid. UTO HA3bIBAalOT CKOPOCTBIO M IOPSAIKOM
XUMHYECKON peakiuu?

24. XUMUYECKasi KHHETHUKA CI0KHBIX PEaKIUM.

25.  Kak temneparypa BiIHSET Ha CKOPOCTh XUMUYECKUX PEaKIUii?

26.  IlpuBeaure mpUMEpPHl METOJOB YIPABIECHUS CKOPOCTHIO XHUMHUYECKHUX pPEaKIUd B
MIPOU3BOJICTBEHHBIX MPOIIECCAX HA OCHOBE KUHETUKH XUMUYECKHUX PEAKITHIA.

27.  IlpuBeauTte mpUMEpHl XUMUYECKHE PEAKIINH, MPOTEKAIOIINX B aTMochepe.

28.  Crparocdepnslii 030H. Llukn Yenmena.

29.  KuHeTWka XMMHYECKUX PEaKIuii 00pa30BaHUS U paciaja cTpatochepHoro 030Ha.

30.  BausHMe 030HOpa3pyIIAIOLIMX BEIECTB Ha KOHLIEHTPALMIO 030Ha B cTpaTocdepe.

31.  Karamutudeckue MUKIBI pa3pymieHnus crparocdepHoro 030Ha. O30HOBBIN IIUT U 030HOBAs
JBIpa.

32.  VYxaxure 0COOEHHOCTH CTPOCHHUS AUCIEPCHBIX CUCTEM.

33.  IIpuBemute mpuMepbl NPUMEHEHUS TEPMOJMHAMUKHI JJISl ONTMCAHUS CBOMCTB AUCIIEPCHBIX
CHUCTEM.

34.  Metoabl MONTy4eHUs TUCTIEPCHBIX CUCTEM.

35. OO6pazoBanue U POCT adPO30JIBHBIX YACTHUIl B aTMOChepe.

36.  BiusHMe 3arpsA3HAIONIMX BEIIECTB U AUCIEPCHBIX YACTUIL] Ha BHIMACHHE OCAIKOB.

37. Crpartocdepnsie a’po3onu. OcoOEHHOCTH MX OOpa3oBaHMs. XHUMHUYECKHE IPOIECCHI C
Y4aCTHEM a3pO30JICH.

38. KakoB Mexanu3m o0pa3oBaHus «3UMHETO» cMora JIoH10HCKOTO THTa?

39. KakoB wMmexaHu3M o0Opa3oBaHHs (OTOXMMHYECKOTO WIM <«JieTHero» cmora Jloc-
Anmxenecckoro tamna?

40.  TloBepXHOCTHO-aKTHMBHBIE BEILIECTBA B BOJI0EMAaX, BCIIEHUBAHHUE PUPOAHBIX BO/I.

4]. Kakoe Bnusinue okasbiBatoT [TAB Ha cocTosHuEe MpupoaHbIX BOI?

42.  BopmopacTBOpHMBIE  3arps3HMTENN: MHHEpalbHble coid, ¢ocdaTel, HUTPATHI,
pacTBOpHUMBbIe yriieBoopoabl, nerepreHTsl (CMC), conu, mpuMeHsieMble pu yOOpKe CHera.

43.  Ilpupona u npobiaema napHukoBoro 3¢dexra. [Tapaukobie ra3pl. OKHO MPO3PAYHOCTH.
Bo3moskHBIE TOCTIEICTBUSI MTAPHUKOBOTO A (deKTa.

44,  Kakue (PU3MKO-XMMHUYECKHE IMPOLECCHl MPOUCXOIAT B MOHOCchepe U TepMmochepe mnpu
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3alycKax pakeTHO-KOCMHYECKOU TEXHUKH?

45.  Kakoe BIusHHE OKa3bIBAIOT HE(PTEPOAYKTHI HA YKOCUCTEMBI MOpEl U OK€aHOB?

46. [loBenenue TsKENBIX METAIJIOB B BOJHOM cCpele: MUTpalus B BHAE HCTUHHO
PacTBOPEHHOM hopmal, B3BEIIECHHBIX u KOJUIOMJHBIX YaCTHII. OO6pazoBanue
AIIEMEHTOPTAHIUYECKON (POPMBI TSIKEIIBIX METAJLIOB.

47, Komnounno-nucnepcHpie GopMbl KOMIUIEKCHBIX COCTMHEHHH. UTO BIMSIET Ha MUTPAILIUIO
TSDKEJIBIX METAJIOB B BOJHBIX CHCTEMaX?

48. CopOuus. AktuBHBIN Wi, CopOuust mecTUIM10B. PaBHOBECHE HaA rpaHUIlE pa3jieia «BOaa
— JOHHBIN HII».

49, XapakTepUCTUKHU TIOYB: IPAHYJOMETPUUECKHI COCTaB, 00bEM IOp, TUTPOCKOITUYHOCTD,
pH, HoHOOOMEHHAsI EMKOCTb.

50. CopO1usi HFOHOB METAJIJIOB HA KATHOHOOOMEHHBIX IIEHTPaX MOYBEHHBIX YaCTHII.

51. Yto Takoe MOYBCHHBIN IOTIOMIAIONINN KOMILICKC?

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

Onenka Kpurepuu olieHUBaHMsI 10 SK3aMEHY
OLICHKY «OTJIMYHO» 3aCIyXUBAEeT CTYACHT, OCBOMUBILIUIN 3HAHUS, YMEHUS,
KOMIIETEHIIMM U TeOpeTHUYEeCKHil MaTepuan 0e3 npoOesoB; BhITOJHUBIINN
Bhicokuit BCE 3aJaHMs, MPEAYCMOTPEHHbIE Y4YEOHBIM IUIAHOM Ha BBICOKOM
yPOBEHD «5» KAuECTBEHHOM  yPOBHE] NPAaKTHYECKHE HABLIKM po¢eCCHOHATBLHOTO
(oTmHuHO) NPUMEHEHHUsST OCBOCHHBIX 3HaHWH chopmupoBanbl. CTyAEHT CBOOOIHO
BJIaJIe€T TEOPETHYECKHMM MaTepualioM (3HaeT KaK OCHOBHbBIC, TaK U
cnenu(puIecKkne CHHTETHYECKHE METO/IbI, @ TAaK)KEe MEXaHMU3Mbl OCHOBHBIX
peakiMii) ¥ criocoOeH CaMOCTOSITENIbHO PELIMTh 3K3aMEHAIMOHHYIO 33a4y
OLICHKY «XOPOLIO0» 3aCIIy)KMBAa€T CTYIEHT, NPAKTUYECKU IOJHOCTHIO
OCBOMBILUHM 3HaHMS, YMEHUS, KOMIETCHIIMN U TEOPETUYECKUI MaTepual,
Cpenuii y4eOHbIE 3a/JlaHUsi HE OLEHEHBl MaKCHUMAaJbHBIM YHCIOM OajuloB, B
yPOBCHb OCHOBHOM C(OPMHpOBaJl MNpaKkTHYeckue HaBblkH. CTYyIEHT XOpoLIo
(xoporo) BJIJICET TEOPETUYECKHMM MaTepuaioM, 3HaeT 0a30Bble CHHTETHYECKHE
METOJIbl M1 UMEET NPEJCTABICHUE O MEXaHU3MaX OCHOBHBIX CUHTETHUYECKU
BAKHBIX PEAKIINMA, CTIOCOOEH CIPABUTHCS C HK3aMEHAIIMOHHOM 3a/1aueit mpu
HE3HAYUTEJIBHOM MOMOIIM CO CTOPOHBI IIPENOIABATENS
OLICHKY «Y/AOBJICTBOPUTEJIbHO» 3aCIyKUBAaeT CTYACHT, YacTUYHO C
npobenaMy OCBOMBIIMM 3HAHUS, YMEHUS, KOMIIETEHIIUU U TEOPETUUYECKHUIA
Toporossiii Marepuai, MHOTHE Y4YeOHbIe 3aJaHus JUOO HE BBIMOJHUI, JUOO OHH
YPOBCHD 3% OLIEHEHBl 4YMUCJIOM OauloB OMU3KMM K MHMHUMAJIBHOMY, HEKOTOpbIE
(Y10BIETBODHTE MPaKTUYECKHE HaBBIKK HE c@opmupoBaHbl. CTyaeHT 3HaeT 0Oa30BbIE
15HO) CUHTETHUYECKNE METOJIbl, OJHAKO IIJI0XO pa3?npaeTcx B crienu(uYecKux
METOJIaX M MEXaHMW3Max OCHOBHBIX DPEaKIUil, C TPYIOM CIpaBiseTcs C
9K3aMEHALIMOHHOW 3aJadyeldl NpH CYLIECTBEHHOW IOMOLIM CO CTOPOHBI
npenojaBaTens
OLIEHKY «HEeY/I0BJICTBOPHUTEJIbHO» 3aClly’)KUBAET CTYAECHT, HE OCBOMBIINN
Mutnasae | SHAHAAT YMCHHS, KOMIETCHIMA 1 TEOPETUYECKH MaTepuall, yuyeOHbIe
N 3aJJaHUs HE BBINOJHWI, MPAKTUYECKHE HABBIKM HE C(HOPMUPOBAHBI.
(H}él; ;zilfe,;;opn CryneHT He CHocoOeH pelUTh SK3aMEHAIlMOHHYI0 3ajady Jaxe ¢
TeNbHO) MIOMOLIBIO MPENOIABATENS U IIOXO BIAJEET TEOPETUUECKUM MaTEPHAIIOM
(HaOnromaroTcsl CyHIECTBEHHBbIE OIIMOKHM MpH OOCYXKIEHUH 0a30BbIX
CHUHTETHYECKUX METOJIOB)

Kpurepun oueHnBaHusI KOHTPOJIBHBIX padoT
O1eHKka «OTJIMYHO» BBICTABISETCS, €CIU CTYJIEHT BBIMOJHWI PaboTy 0e3 OmuOOK U
HEJI0YETOB, JIOIYCTHII He O0JIee OJJHOrO HEJI0UeTa.
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OreHKa «XOPOIIOY», €CIIU CTYICHT BBIMOIHII PaboTy MOJHOCTHIO, HO IOMYCTHII B HEH HE
OoJiee 0THOM HErpyOO OMIMOKHK M OJTHOTO HEJ0UeTa, WIM He 00Jiee IBYX HEI0YETOB.

OneHka «yI0BJIETBOPHUTEIBHO», €CIH CTYJICHT MPABWILHO BBIIIOJHWI HE MEHEe
MTOJIOBHHBI pa0OTHI WJIU JOMYCTUII HE 0oJiee IBYX IPyOBIX OIIMOOK, MJIK HE Oojiee OHOU rpy0oit
¥ OIHOU Herpy0oil OIMOKH ¥ OJTHOTO HEA0YETa, U He 00Jiee IBYX-TPEX HErpyObIX OMUOOK, M
OJTHOW HEerpy0Od OMIMOKH M TPEX HEIO0YETOB, WIM MPH OTCYTCTBHU OINMOOK, HO NMPH HAJTHYUU
YETHIPEX-TISITH HEJJOUETOB, TUIOX0 3HAET TEKCT MPOU3BEACHMSI, TOMYCKAET HCKaKeHHE (DaKTOB.

O1ieHKa «HEY10BJIETBOPHTEIbHOY», €CIIU CTYJCHT JIOIYCTHI YHCIIO OIMOOK M HEJIOUETOB,
MIPEBOCXOIAIICE HOPMY, IIPU KOTOPOM MOYKET OBITh BEICTABIICHA OIICHKA «3», WIIH €CITU MTPABUIIBHO
BBIMOJIHWJI MEHEE TTOJIOBUHBI PAOOTHI.

Kpurepun ouenuBanus pedeparon

O1eHKa «OTJIMYHO» — BBIIIOJHEHBI BCe TPEOOBaHMs K HAIMCAHUIO M 3alluTe pedeparta:
o0o3HaueHa NpobieMa U 0OOCHOBaHA €€ aKTyalbHOCTb, CIENaH KPATKUN aHalIMU3 Pa3lInuHBIX
TOYEK 3pPEHUs Ha paccCMaTpUBAaEMYIO MpPOOJEeMy U JIOTMYHO M3JI0’KE€Ha COOCTBEHHAs MO3MILIMA,
cOpMYITHPOBAaHBl BBIBOJBI, TEMa pPACKpBITA IOJHOCTHIO, BBIIEpKaH O00BEM, COOJIOJCHBI
TpeOOBaHUS K BHELIHEMY O(OPMIICHHIO, JaHbl IPAaBUIbHBIE OTBETHl Ha JOINOJIHUTENIbHBIE
BOITPOCHI.

O1eHKa «XOpOLIO» — OCHOBHbIE TPeOOBaHUS K pedepaTy U €ro 3aluTe BbINOJIHEHBI, HO
IIPH 3TOM JIONYILIEHBI HEOYEThl. B 4acTHOCTH, HMEIOTCS HETOYHOCTH B M3JIOKEHUU MAaTEpHUAIIa;
OTCYTCTBYET JIOTHUECKasl IOCIIE0BAaTEbHOCTh B CYX/IEHUSX; HE BblIEpkaH o0beM pedepara;
UMEIOTCS YIYIIEHHUS B 0)OPMIICHUH; Ha JIOTIOJIHUTEIFHBIE BOPOCHI IIPH 3aIIUTE TaHBI HETTOJTHBIS
OTBETHI.

OneHka «y10BJ1eTBOPUTEIbHO» — UMEIOTCS CYIIECTBEHHbIE OTCTYIUIEHUS OT TPEOOBAHUM
K pedepupoBaHuio. B yacTHOCTH, TeMa OCBELIEHA JIMIIb YAaCTUYHO; JOMYIIEHbl (haKTHYEeCKHe
OMMOKH B coJlepKaHUU pedepara WU MPU OTBETE HA JIOTOJHUTEIBHBIE BOIPOCHI; BO BpEMs
3aIUTBI OTCYTCTBYET BBIBO/L.

OneHka «HeyI0BJIETBOPHTEIBHO» — TeMa pedepaTa HE PacKpbITa, OOHAPYKUBAETCS
CYIIIECTBEHHOE HETIOHUMAaHUE NMPOOIIEMBI.

Kpurtepun nndpepennupoBannoii oneHku pegepara

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

KPUTHYECKOTO aHaIN3a
CoOroieHue npaBuil HIUTUPOBAHMS
[IpaBmiibHOCTH OhOpMIIEHUS
Hroro: 15

13-15 6annoB — OTINYHO,

10-12 6annoB — XopoIIo;

8-9 6amIoB - yI0BIETBOPHUTEIHHO;

0 6asIoB — HEYAOBJIETBOPUTEIIBHO.

N

[

Kpurepun onenuBanus 1adopaTopHbix pador
«5» (OTIIMYHO, 3a4TEHO): BHITIOJHEHBI BCE 3aAaHUs 1a00paTOPHOI pabOThI, CTYAEHT Y€TKO
1 0e3 ommrOOK OTBETUII HA BCE KOHTPOJIHHBIE BOTIPOCHI.
«4» (XOpolo, 3a4T€HO): BBIMIOJHEHBI BCE 3aJaHUs J1a0OpaTOPHOW pabOTHI; CTYAEHT
OTBETHJI Ha BCE KOHTPOJIHHBIC BOTIPOCHI C 3aMCUAHUSIMH.
«3» (YHOBIETBOPUTENHHO, 3a4T€HO): BBIMOJIHEHBI BCE 3aJaHMsl 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
nabopaTtopHOi pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIbHBIE BOIPOCHI C OIIMOKAMHU HJIK HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

5 Ilepevenn yueOHOM JUTEPATYPHI, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOT Uit

5.1 YueOnas aureparypa

1. SpocnasueB A.b. ®uznueckas xumusi. — Mocksa: Hayunsiit mup, 2013. — 262 c.

2. [lyxkun, EBrenuit JmutpueBuu. Kommouwpnass xumusi [Tekct]: yuyeOHUK aJis
OakanaBpoB: yueOHUK s ctyaeHToB By30B / E. JI. lllykun, A. B. Ilepuos, E. A. Amenuna. - 7-¢
u3J., ucop. u joi. - Mocksa: IOpaiit, 2014. - 444 c.

3. KoBasienko, A.B. Marematudyeckoe MOJEIUPOBaHUE (U3UKO-XUMHUYECKUX
nporeccoB B cpeae Comsol Multiphysics 5.2 [DnextpoHHBI pecypc]: yueb. mocodbue / A.B.
KoBanenko, A.M. ¥Y3nenosa, M.X. Yprenos, B.B. Hukonenko. — DnektpoH. nan. — CaHKT-
[erepOypr: Jlanb, 2017. — 228 ¢. — Pesxxum goctyma: https://e.lanbook.com/book/93695

4, Tpudono, Koncrantun HMBaHoBHY. DHU3MKO-XUMHUYECKHE TIPOILECCH B
texHocdepe [Tekct]: yaeonuk ans crynento By30B / K. U. Tpudonos, B. A. JleBucuinos. - M.:
NHOPA-M: ®OPYM, 2007. - 239 c.

o. Crpombepr, Apmun ['enpuxoBud. ®Pusmyeckas xumusi [TekcT]: ydeOHHK IS
ctyneHToB By30B / A. I'. Ctpombepr, . I1. Cemuenko; nox pea. A. I'. Ctpombepra. - Uzn. 4-e,
ucnp. - M.: Beicas mxona, 2001. - 527 c.

6. l'onnosckas, Jlunusa @enotoBHa. Xumus okpyxkarwomied cpeasl [TekcT]: yueOHuK
it cryaeHToB By3o0B / JI. @. 'onpoBckast. - 3-¢ uza. - M.: Mup: BUHOM. JlabopaTtopus 3HaHUH,
2008. - 295 c.

7. Hypos, Bnagumup Anekceesuu. Tepmoaunamudeckas Teopus pacTBopos [ Tekcr]:
yuebHoe nocodue / B. A. [lypos, E. I1. Arees. - U3a. 3-e. - M.: URSS: INBPOKOM, 2010. - 245
c.

8. baiipamoB, Bagum MuxaitnoBud. OCHOBbl XMMHYECKONW KUHETHKH W KaTajiu3a
[Tekcr]: yaeOHOE mocobue st cTyeHTOB XuM. (hak. yH-ToB / B. M. Baiipamos; mox pexn. B. B.
Jlynuna. - M.: Akanemus, 2003. - 252 c. 6.

9. Jleiikun, 10.A. ®u3nko-xUMHUYECKHE OCHOBBI CHHTE3a MOJUMEPHBIX COPOEHTOB
[DnexTpoHHBIN pecypc]: yuebHoe mocodbue / FO.A. Jleiikun. — DnekTpoH. gaH. — Mocksa:
M3narensctBo  "JlaGopatopust 3Hanumit", 2015. — 416 c¢. — Pexum gocryna:

https://e.lanbook.com/book/70769.

5.2 Tlepuoguyeckue JuTeparypa
1. Baser nanssix kommnanun «Mct Bero» http://dlib.eastview.com
2. Onekrponnas oudmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 UHTepHeT-pecypchl, B TOM 4HCJIe COBpeMeHHbIe INpodeccuoHATbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMalll/IOHHI)Ie CIIPaBOYHLIEC CUCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemsl (IBC):

1. DBC «IOPAWT https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. ODBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonasibubie 6a3bl JAHHBIX:

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

XKypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas 6udmuorexa (HOB) http://www.elibrary.ru/

HowbdE

14


https://e.lanbook.com/book/93695
https://e.lanbook.com/book/70769
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/

5. IToMHOTEKCTOBBIE apXUBBl ~ BEAYIIMX  3alaJHbIX HAY4YHBIX OJKYypHaJIOB Ha
Poccuiickoii mrardopme Hayunsix xypHaasoB HOMKOH http://archive.neicon.ru

6. HarnmonaneHast amekTpoHHass OuOiIroTeka (HOCTYN K DJIEKTPOHHOW OMOIMOTEeKe
nuccepraiuii Poccuiickoit rocynapcrBennoi oubmmorexu (PI'B) https://rusneb.ru/

7. baza mannpix CSD KeMOpHmIKCKOro HEHTpa KpPUCTALUIOTpapUUECKHX JaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

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

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

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

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

16. YuuBepcurerckas naopmamonHas cucrema POCCHUSA http://uisrussia.msu.ru

HNudopmanuoHHbIe CIPAaBOYHbIE CHCTEMBI:
KoncynpranT [lintoc - cipaBo4Has mpaBoBasi cUCTeMa (IOCTYII 110 JIOKATBHOW CETH C
KOMITBIOTEPOB OMOIHOTEKH).

Pecypchl cBOGOIHOTO T0CTYMA:

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

2. AMepHKaHCKas TaTeHTHas 0a3a JaHHbIX http://www.uspto.gov/patft/

3. MuHnucTepcTBO Haykd U BbIcmiero oOpasoBanus Poccuiickoit ®enepanuun
https://www.minobrnauki.gov.ru/;

4. denepanbublii nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudopmarmonnas cucrema "EamHoe OKHO [OCTyma K 00pa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas xomnekumss 1uQpoBbIX 00pazoBaTeNbHBIX pecypcoB http://school-
collection.edu.ru/ .

7. Ciry:x0a TeMaTHYeCKHX TOJIKOBBIX ciioBapeit http://www.glossary.ru/;

8. Crosapu u sanmkiaoneanu http://dic.academic.ru/;

9. O6pazoBarenbHbIi mopTan "Yueba" http://www.ucheba.com/;

10. 3axononpoekt "O0 obpazoBanuu B Poccuiickoit @enepanun'. Bonpocs! u 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBbIE 3JIEKTPOHHBIE oOpa3oBaTe/bHble M HMH(OPMALHOHHBIE pecypchl

KyoI'y:

1. DNEeKTPOHHBIN Karajor Hayunon O6ubIMoTEKN Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. DOneKkTpoHHas onbnuoTeka TPyAOB YYEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpena MOAyIIbHOTO TUHAMHUYECKOro ooyuenwus http://moodle.kubsu.ru

4. baza y4eOHBIX MJIaHOB, y4yeOHO-METOJUYECKUX KOMIUIEKCOB, MYONUKAIMi U
koHpepentmii http://infoneeds.kubsu.ru/

5. bubnmoreka  MHPOPMALMOHHBIX  pecypcoB  Kadeapsl  MHPOPMALMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

6. OnekTpoHHbIN apxuB nokymMenToB Kyol'Y _http://docspace.kubsu.ru/

7. DJeKTpOHHBIE 00pa3oBaTeIbHBIE pecypchl Kadeapbl HHPOPMAIIMOHHBIX CUCTEM H

TexHosoruit B oopazoBanuu Kyol'Y u Hayuno-meroauueckoro xxypaana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/
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http://icdau.kubsu.ru/

6 MeToauyeckne yKa3aHus 1Jis1 00y4al0IMXCS M0 OCBOEHU IO JUCIUILIMHBI (MOIYJIA)

VYcnemHoe OCBOEHME AUCHUIUIMHBI MPEANOJIAraeT akTUBHOE, TBOPYECKOE YYacTHE
CTYJICHTA ITyTEeM IJIAHOMEPHOM, TTOBCETHEBHOM paOOTHI.

Texkymuil KOHTpOJIb 3HAHUW OCYIIECTBIISIETCS HAa KaXKIOM JIEKIIMOHHOM 3aHSATUU H
nabopaTopHoii pabote. Mitoroas popma KOHTPOIS — SK3aMEH.

O01mme pekoMeHIAUM

W3ydyeHne QUCHMILTUHBI CIEIyeT HAYMHATH C MPOpaboTKu pabodell mporpaMMsbl, 0cod0e
BHUMaHUE, YAEJSIs LEJsSIM U 3a7ja4aM, CTPYKTYpE U COIEPKAHUIO Kypca.

Nmeercs 2neKTpoHHAs BepCus JIEKLIMN 110 JaHHOW TUCLUILINHE.

OcHoBHON (opmoii 00yueHUs: CTYIEHTOB SBISETCS CaMOCTOATENbHas paboTa Haj
yueOHbIM MaTepuaoM. [Iporecc u3yueHnus AMCUUIIIIMHBI COCTOUT U3 CIAEAYIOLINX ITalOB:

1 IIpopaboTka TEOpETHYECKOro MaTepuana I0 PEKOMEHJOBAHHBIM Y4YeOHUKAM U
KOHCIIEKTaM JICKLIUH, IIPEIOCTaBICHHBIX [IPENIOIABATEIIEM B JIEKTPOHHOM BUJIE.

2 BpinosiHeHHE CaMOCTOSITENIbHBIX Pa0oT.

3 Cnauu 5K3aMeHa B yCTHOW WJIM TUCbMEHHOHM (opMe (110 YCMOTPEHHUIO IPenojaBaTess).

Pabora ¢ koHcnekToM Jeknuii. [[pocMoTpuTe KOHCIIEKT Cpa3y NOCIIe 3aHATHI, OTMETHTE
MaTepHuall KOHCIIEKTA JIEKU MK, KOTOPBIM BBI3BIBACT 3aTPYJHECHUS sl MoHUMaHud. [lonbitalitech
HalTU OTBETHl HA 3aTPYJHUTEIbHBIE BOIPOCHI, UCIIOJIb3Ysl PEKOMEHAYEMYIO JUTeparypy. Ecinu
CaMOCTOSITENILHO HE yJ1al0Ch pa3o0parbcs B MaTepuaie, chopMynupyiTe BOIPOCkl U 0OpaTUTECh
3a IOMOIIIBIO K MPEIo/1aBaTeNi0 Ha KOHCYNIbTAlMU WK Onkaiiieii tekuuu. PerynspHo otBoaute
BpeMsl Ui IOBTOPEHUS NIPOMIEHHOT0 MaTepuaa, IpoBepsis CBOU 3HAHMsI, YMEHUS U HAaBBIKU 110
KOHTPOJIBHBIM BOIIPOCAM.

Jlekunu. MeToauka yreHus JeKuMid. JIEKIMKU ABJISIOTCS OJHUM M3 OCHOBHBIX METOJOB
00y4YeHHs MO TUCIUILINHE, KOTOPHIE TOJDKHBI PEIlaTh CIEAYIOIINE 3aJaun:

- M3JIOKUTh BAKHEHUIIMM MaTepuall IIPOorpamMMbl Kypca, OCBELIAIOIINNA OCHOBHBIC
MOMEHTHI;

- pPa3BUTh y CTYACHTOB MOTPEOHOCTH K CaMOCTOSITENbHON paboTe Haa yuyeOHOU H
HAay4YHOU JIUTEPATYpPOU.

I'maBHOH 3amaueil KakI0M JIEKLIUU SBISIETCS PACKPBITUE CYIIHOCTH TEMBI M aHAIHU3 €€
[JIaBHBIX TOJIOKEHUI. PexomeHayeTcst Ha NepBOW JIEKIIMK JIOBECTH /0 BHUMAaHHUS CTYIEHTOB
CTPYKTYpY Kypca M €ro pa3Jielibl, a B JaJbHEHMILIEM YKa3bIBaTh HAYAJIO KaKJOr0 pas3ziesa, CyTh U
€ro 3a/1a4u, a, 3aKOHYMB U3JI0KEHHE, MOABOJIUTH UTOT MO 3TOMY pa3Jieny, YTOObI CBA3ATh €0 CO
cieaytomM. CozepikaHue JeKIMHA onpezaensiercs pabouedl mporpammoil kypca. Kpaiine
JKeJaTenbHO, YTOObI KaXKas JeKIUsl OXBaThIBajla U MCUEpIbIBaja ONPEICIICHHYIO0 TEMY Kypca U
npezcTaBisiia co00il JTOrMUeCKH BIIOJIHE 3aKOHYEHHYIO paloTy. JIydile cOKpaTuTh TeMy, HO He
JIOITyCKaTh IIEPEPHIBA €€ B TAKOM MECTE, KOI/1a OCHOBHAsI MJIEs €IIe ITOJIHOCTBIO HE PAaCKpBhITa.

JlabopaTopubie 3ansTus. MeToaMKa TNpPOBeJeHUS Ja00pPaTOPHBIX 3aHATHH.
O063aBenuTech BceM HEOOXOAMMBIM METOJMUYECKUM obecriedeHueM. llepen mocemieHnemM
1ab0paToOpUy U3yYUTE TEOPHUIO BOINPOCA, MPEANOIAraeMoro K MCCIeI0BaHUI0, 03HAKOMBTECH C
PYKOBOJICTBOM IO COOTBETCTBYIOLIEH paboTe M MOArOTOBBTE MPOTOKOJI MPOBEACHUS PabOTHI, B
KOTOPBIN 3aHECUTE:

— Ha3BaHHe paboTHI;

—3aroTOBKH TaOJIHUII JUIs 3aII0JTHEHUS SKCIIEPUMEHTAIbHBIMU JAHHBIMU HAOJIOICHHI;

— YpaBHEHHUS XUMUYECKUX peaKluil MpeBpalieHuil, KOTopble OYAYyT OCYLIECTBIECHbBI IPU
BBIMIOJTHEHUH SKCIIEPUMEHTA;

— pacyeTHbIe (OPMYIIBI.

LenssMu npoBeeHust 1a00PaTOPHBIX PAOOT SBJIAIOTCS:

- YCTaHOBJICHHE CBSA3€M TEOpUU C NPAKTUKOW B (opMe HKCIEPUMEHTAIbLHOTO
MOJITBEP K /IEHUS TIOJIOKEHUHN TEOPHH;

- o0y4yeHHe CTY/IEHTOB YMEHHUIO aHAJTU3UPOBATh MTOJyYEHHbIE PE3YbTaThl;

- KOHTPOJIb CaMOCTOSITEIbHOM paboThI CTYIEHTOB IO OCBOCHHUIO KypCa;

- oOyueHue HaBbIKaM NMPO(eCcCHOHAIBHON 1eATeIbHOCTH
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Lenu 1abopaTOpHOTo MPAKTUKyMa JOCTUTAIOTCS HAMITYYIIUM 00pa3oM B TOM CIIy4dae, €Cliu
BBIIIOJIHEHUIO SKCIEPUMEHTA MPEAIECTBYET ONpENEIeHHAas MOArOTOBUTENbHAs BHEAYIUTOPHAsS
pabora. IlosTomy mpernonaBaTens 00s3aH JOBECTU JI0 BCEX CTYACHTOB IpadUK BBITOJHEHHS
1ab0paToOpHbIX PadOT ¢ TeM, YTOObI OHM MOIJIM 3aHUMAThCS LIeJICHANpPABICHHON JOMAaIIHEn
noArotoBkoi. Ilepen HauanoM ouepeqHOro 3aHSTHS MIpenoAaBaTellb J0JKEH YAOCTOBEPUTHCS B
TOTOBHOCTHU CTYJICHTOB K BBITIOJTHEHHIO JIAOOPATOPHON pabOThI MyTeM KOPOTKOro co0ece0BaHus
U TIPOBEPKHU HAJMYMUS Y CTY/IEHTOB 3arOTOBJICHHBIX ITPOTOKOJIOB MPOBEACHHS PaOOTHI.

JlaGoparopHasi paboTa BBINOIHIETCS CTYJEHTOM B COCTaB€ TPYIIIbI, MOATPYIIbI HIN
WHAMBUAYaJIbHO. Bce BBIUMCIIEHHUS, BKIIIOYAsi OLIEHKY TOYHOCTU AKCIIEPUMEHTA, >KEJIATEJIbHO
IIPOBOJIUTH BO BpeMs 3aHATUA. [Ipy HEJOCTATOYHOM KOJIMUECTBE BPEMEHH X MOXHO BBIIOJIHATH
B Yachl CaMOCTOSITEIbHOW pabOThl ¢ 00s3aTeNbHBIM IPEACTABICHUEM  PE3yJbTaTOB
MIPENO/IaBaTelI0 Ha MOCIEAYIOINX 3aHATUAX WA KOHCYJIbTALUAX.

OdopmiieHre 0TYETOB JOIHKHO MPOBOIUTHCS MOCIE OKOHYAHUSI paboTHI B 1a00OpaTOpuu.
JI1s1 MOATOTOBKHM K 3aLIMTE OTYETA CIEAYET MPOaHAIN3UPOBATh SKCIIEPUMEHTAIIBHBIE PE3YJIbTATHI,
COIOCTaBUTh UX C U3BECTHBIMHU TEOPETUYECKUMU IOJOKEHUSMHU UM CIPAaBOYHBIMHU JAHHBIMU,
00001IUTh pe3ynpTaThl UCCIEIOBAHUN B BHJE BBIBOAOB MO paboTe, MOATOTOBUTH OTBETHI HA
BOIPOCHI, IPUBOJIUMBIE B METOIMYECKUX YKAa3aHUAX K BBIIIOJHEHHIO JabopaTopHbIX padoT. [Tocne
3aBEpIIICHUSI BBHITIOIHEHUS JJa0OPATOPHBIX PA0OT MPOU3BOIUTCS UX 3aIUTA.

B ocBoeHuu nUCHUIUIMHBI MHBAJIMAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsl OOJBIIOE 3HAUCHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIMH) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOro MaTepuara.

NunuBuayanbHple KOHCYJIBTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (PakTOpoM,
CIOCOOCTBYIOIIUM MHJMBUyaIU3alUid OOyYEHHUsSI U YCTAaHOBJICHHUIO BOCIIUTATEIbHOIO KOHTAKTa
MEXIy TpernojaBaTelieM W O0O0yYaroIlMMCS WHBAIWIOM WM JHUIOM C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 3710POBbSI.

Metoauka HanucaHus pedepartoB. Hanucanue pedepara sBiusercs oaHoH u3 Ghopm
00y4eHHUs CTY/IEHTOB, HAPaBJICHHONW Ha OPraHU3alMIO U MOBBIILIEHUE YPOBHS CAMOCTOSITEIbHON
paboThl CTYIEHTOB; OJHON U3 (GopM HaydHOW pPabOThl CTYAECHTOB, IIEJIbI0 KOTOPOW SIBISETCS
paciypeHre HayqyHOro Kpyro3opa CTy/IeHTOB, 03HAaKOMJIEHHE C METO0JIOTUEN Hay4YHOTO [TOMCKA.

OcHoBHBIE 3a7]aud CTyJAEHTa MpPU HANHMCAaHUU pedepara: ¢ MAKCUMAIBHONW MOIHOTOMN
MCIIOJIb30BAaTh JIUTEPATypy MO BbIOpaHHOW TeMe (KaK peKOMEHIYeMYI0, TaK U CaMOCTOSITEIIbHO
NoJ00paHHYI0) A NPaBUIBHOIO TMOHUMAHHS aBTOPCKOW MO3MLMHU; BEpHO (0€3 MCKaKEHMS
CMBbICTIa) IepeaaTh aBTOPCKYIO MO3ULIMIO B CBOEH paboTe; YACHUTH 11 €05l U U3JI0KUTh PUUNHBI
CBOETO corylacust (Hecorjaacus) ¢ TeM WM UHBIM aBTOPOM I10 IaHHOU mpoOlieme.

Cmpyxkmypa peghepama

1. TuTynbHBIN THCT

2. OrnaBneHue

Ornasnenwue - 3To maH pedepara, B KOTOPOM KaKAOMY pa3zieny 10JKeH COOTBETCTBOBATh
HOMEp CTpPaHUIIbl, HA KOTOPOH OH HAaXOJUTCS.

3. Tekcr pedepara.

OH nenuTCst Ha TPU YacTU: BBEJIEHUE, OCHOBHAS YaCTh U 3aKJII0UYECHHUE.

a) Beenenue - paznen pedepara, MocBsIIEHHBIH TOCTAHOBKE MPOOJIEMBl, KOTOpast Oyner
paccMaTpuBaThCS 1 0O0CHOBAHUIO BHIOOpA TEMBI.

6) OcHOBHast yacThb - 3TO 3BE€HO PabOTHI, B KOTOPOM IOCIEI0BATEIbHO PACKPBIBACTCS
BbIOpaHHas TeMa. OCHOBHAas 4acTh MOXET OBbITh NMpEACTaBieHa Kak IeJIbHBIM TEKCTOM, TaK U
pa3neneHa Ha ThaBbl. llpu  HEOOXOAMMOCTH TeKCT pedepara MOXKET JOMOIHATHCS
WJUTFOCTPAIUSAMU, TabIuaMu, TpagukaMu, HO MU HE CIIeTyeT "meperpyxarh” TeKCT.

B) 3aKJII0YEHHUE - TaHHBIN pa3zen pedepaTa T0KEH ObITh MPEACTABIECH B BUJIE BBIBOJIOB,
KOTOpBIE TOTOBATCS HAa OCHOBE MOATOTOBJIEHHOIO TE€KCTa. BBIBO/BI AOKHBI OBITh KPAaTKUMHU U
yeTKUMU. Takke B 3aKII0UYCHHE MOKHO 0003HAYUTH MTPOOJIEMBbI, KOTOpPBIE ""BHICBETUIIMCH" B X0/1€
paboTel Haja pedepaTom, HO HE OBLITH PACKPBITHI B paboTe.
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4. CiMCcoK UCTOYHUKOB U JIUTEpPATYphl. B 1aHHOM cIIMCKe HA3bIBAIOTCS KaK T€ HCTOUYHUKH,
Ha KOTOpBIE CChIJIAEeTCs CTYIEHT IpU MOArOTOBKE pedepara, TaKk U BCE MHbIE, U3yUYCHHBIC UM B
CBSI3M C €ro MOArOTOBKOW. B paboTe MOMKHO OBITH HCHOJIB30BAHO HE MEHEE 5 pasHBIX
UCTOYHUKOB. PaboTa, BBIMOIHEHHAs C MCIOJB30BAHUEM MaTepuana, COJEpPKaIlerocsi B OJTHOM
HAYYHOM MCTOYHHKE, SIBIISICTCA SBHBIM IUIaruatoM W He mpuHuMaercs. Odopmiienne Crmcka
UCTOYHUKOB U JIMUTEpPaTyphl JOJKHO COOTBETCTBOBAaTh TpeOOBaHUSAM OMOIMOrpapuuecKux
crangaptoB. O0beM U TeXHUYECKHE TPEOOBaHMS, IPEAbSBIIEMbIC K BBITIOJIHEHUIO pedepara.

[Ipe3enTanuu Ha 33JaHHYIO TEMY BBINIOJIHAIOTCS B Iporpamme Power Point. Ona nomxHa
COCTOATh MHMHHMYM H3 6 CJaiiIoB W cOjAep)KaTh OCHOBHBIC ONpeIeNeHHs, (aKTHIECKU
WJUTIOCTPUPOBAHHBINA MaTeprall, BHIBOJIBI U CIIUCOK MCIOJIb30BaHHBIX HCTOYHUKOB.

Jlokiaz, COnpoBOXKAAKOIINNA PE3EHTALNH, JOJKEH 3aHUMATh S-7 MUHYT.

N poknman, u mpe3eHTaMM MPeIBapUTENIbHO TMPUCHUIAIOTCA MPENOAABaTeIo o
AJIEKTPOHHOM I10YTE HA IIPOBEPKY.

MeToauKka MOATOTOBKM K KOHTPOJbHBIM padoTaM M HANUCAHUST KOHTPOJBHBIX
pador. [Ipu moAroroBke K KOHTPOJIbHOW PabOTE W MTOTOBOMY TECTHPOBAHUIO HEOOXOIMMO
BHUMATEJIbHO IPOYUTATh COCTABJICHHBIC paHee KOHCIEKTHI JIeKIUi. CBEpUTH CIIHUCOK BOIIPOCOB C
umeroreiicss uHpopmanueii. Hemocraromyro nHpopManuio HEOOXOIUMO HAaWTH B y4eOHHMKax
(y4eOHBIX TOCOOMSIX) MIIM B APYTUX UCTOYHUKAX MH(POPMAIUH.

KonTtponsHast paboTa mpoBOAUTCS B MTUCBEMEHHON Gopme.

KonTponbHble paboThl 0OBIYHO COJEp)KAT HECKOJIBKO BOMPOCOB UM MMEIOT HECKOJIBKO
BapuaHToB. CTyneHT nmOO caM BBIOMpAaeT OJWMH W3 TPEAJIOKECHHBIX BapUaHTOB, JIMOO
MpenoaaBaTelb 3aKperUisieT 3a KaKIbIM CTYIEHTOM ONPE/IEICHHbIN BapuaHT.

MeToanyecKue peKOMeHIaluM 1Jisl IpoBedeHust Ik3ameHna. CTyIeHThI 00s3aHbI C/IaTh
9K3aMEH B COOTBETCTBUU C pACIUCaHUEM M YYE€OHBIM IUTAHOM. OK3aMeH M0 AUCUUILIHMHE
npecieyeT Leib OLEHUTh padoTy CTyJEeHTa 3a Kypc, MOITYYeHHE TEOPETHUYECKHX 3HAHWU, UX
MPOYHOCTh, PA3BUTHE TBOPYECKOT'O MBIIIICHUS, MPUOOPETEHHE HABBIKOB CaAMOCTOSITEIBHOMN
paboThl, yMEHHE IPUMEHSIThH [TOTY4YECHHbIE 3HAHUS JIJIs1 PELIEHMSI IPAKTUYECKUX 3a]1a4.

dopma MpoBeneHUs IK3aMEHA: YCTHO WM MHCbMEHHO YCTaHABJIMBAETCS PEIICHUEM
kadenpsl. Pe3ynbraT ciaun 3K3aMeHa 3aHOCUTHCA MIPENnoaBaTesieM B 3a4ETHYIO0 KHUKKY.

7 MaTepuaabHO-TeXHHYeCKOe ofecrieyeHHe 1o JUCHUIIMHE (MOAYJ/II0)

HanmeHoBaHHEe CrICIHATBHBIX OCHAIIEHHOCTD CIIeIHAIbHBIX TIOMEIeHUH | [lepedeHb TUIIeH3HOHHOTO
TOMEIEHUN IIPOrPaMMHOTO
obecrieyeHus
VYuebOHbie ayJIUTOPHU st | MebGens: yueOHast Mmebeb Microsoft Windows
MPOBEJICHUSI 3aHATHH JIEKIIMOHHOTO | TeXHUYeCcKHe CpeicTBa OOyUCHHUS: Microsoft Office
TUIA 9KpaH, IPOEKTOP, KOMIIbIOTED Professional Plus
(ayn. 416c, r. Kpachomap, yim. COMSOL Multiphysics
CraBpomnonbckas, 149)
VYuebOHbie ayJIUTOPHU Uit | Mebens: yaeOHast Mmebeb Microsoft Windows
TPYNIIOBBIX M WHAWBUAYAIBHBIX | TeXHWYeckue cpeicTBa OOyUCeHHUS: COMSOL Multiphysics

KOHCYJIbTAIMM, TEKYIIErO KOHTPOJIS | DKPaH, IPOEKTOP, KOMIBIOTED
U IPOMEXYTOUHOU aTTECTALUU
(ayn.328c, 101a, r. Kpacuonap, yi.
CraBpomnoibckas, 149)

VYuebOHbie ayJUTOPHH st | MebGens: yueOHas Mebenb Microsoft Office
MpoBe/ieHusI TabopaTtopHbix paboT. | TeXHuUecKnue CpecTBa O0yIeHNUS: Professional Plus
Vuebnas maboparopus BJK]] | 9kpaH, IpOeKTOp, KOMIbIOTEP

(ayn.328¢c, r. Kpacuomap, yn. | OOopynoBaHue: — BbITSXKHas — cHCTeMa
Craspornobekas, 149) BEHTHJISIHH, MEJIOBOM JIOCKO},
CpPEICTBAaMHU MOXKAPHON 0€30MaCHOCTH U
OKa3aHWs MEPBOU MEIUIMHCKON ITOMOILH,

JOCKOI-9KpaHOM YHUBEPCAJIbHOI,
KOPOTKO(OKYCHBIM HWHTEPAKTUBHBIM
IIPOEKTOPOM, HOYTOyKaMH u
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HE00XOIUMBIM 11a00paTOPHBIM
00opymoBaHUEM:
Jlabopartopuerii crern «McciemoBaHue

CIOCOOOB 3aIIUTHI OT IPOU3BOJCTBEHHOTO
myma» BXK/;

Crenp-tpeHaxkep "CpencTBa TYIICHHS.
Oruaerymurtenn" CT-CTO-1;
Crena-tpenaxep "IIpotusorassl" CT-II-
1; CreHa-niaaHieT «CpencrtBa
UHAMBUAYaIBbHOHN 3ammtey CII1-CU3-1;
KoMmiekT neMoHCTpalMOHHBIX HOCOOMi
«be30macHOCTh  KU3HENEATEIBHOCTH B
YCIIOBUSIX NIPOU3BOJICTBAY;

AHeMOMETp «TKA-TIIKM-50»;
KamubpaTtop akyctmuecknit «3ammuTa-Ky;
Bubpoxanubpartop «ATO1my;
AHanmuzaTop IIymMa H  BHOpaIuH
ACCUCTEHT Momundnkamnus
«Accuctent S» lllymomep;

AnHanmuzaTop  ImymMa M BHOpaumuu
ACCUCTEHT Monudukanus
«Accuctent V3RTy»; Ananuzarop mryma u
Bubpanuu ACCUCTEHT Monudukanus
«Accucreuar TOTAL» Bce onmmu
(Illymomep, aHamm3aTop CIIEKTpa 3BYK,
WHQPa3BYyK, YJIbTPa3sByK, BHOpOMETp
TPEXKOOPINHATHBIN OJTHOBPEMEHHO);
Ananuzatop neuid «KATMACH;
Acnuparop [1y-45 ucr. 1;
l'azoananuzarop NIEPEHOCHOH,
BOChMUKaHaJIbHBIN ['eoman-111.

VYueOHble
KypCOBOTO
(BBIIOJTHEHUS KYPCOBBIX paboT)
(ayn.149c, 411 r. KpacHonap,
CraBpomnoibckas, 149)

ayIUTOpUU

JUIA

MMPOCKTUPOBAHUA

YL

Meoberb: yuebHas MeOenb
TeXHUYECKHE CPEACTBA O0YUCHHSL:
9KpaH, IPOEKTOP, KOMIIBIOTEPHI

Microsoft Windows
Microsoft Office
Professional Plus

Jlist

CaMOCTOSTEIILHON

paboTel  OOyvarolxcs

MPEAYCMOTPEHBI

MNOMCIICHUA,

YKOMITIJICKTOBAHHBIC CHGHI/IaJ'H/ISI/IPOBaHHOI\/’I MC6€HBIO, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOAKITIOUEHUs K ceTu «HTepHeT» U obecriedeHrneM JO0CTyIa B AJIEKTPOHHYIO
MH()OPMAIMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.

HaumeHoBaHnne noMemeHui s

OcCHAaIIEHHOCTh TOMEIECHU I

IlepeueHb IMIEH3MOHHOTO

3an HayuHoii OMOIHOTEKN)

paboThl 00yyarouxcs (YUTaTbHBIH

CaMOCTOSATENIFHON pabOTHI CaMOCTOSTENIFHON pabOTHI 00YJaOLTIXCS IIPOrPaMMHOTO
o0y4Jarmuxcs obecrieueHus
IMomernenre ajIsi CaMOCTOSITEbHOM | Mebenb: yueOHas meoOenb WinSvrDCCore ALNG

KomMmrmiekT cnenmanu3upoBaHHOi mebemnu:
KOMIBIOTEPHEIE CTOJIBI

ObopynoBaHre: KOMOBIOTEPHAS TEXHHUKA C
MOJIKIIOYEHUEM K HH()OPMAIMOHHO-
KOMMYHUKAIIMOHHO!N cetn «/HTEepHET» U
JIOCTYIIOM B JJIEKTPOHHYIO
nH(pOpMAIMOHHO-00pa30BaATENBHYIO CpeLy
oOpa3oBaTenbHOW  OopraHW3anuu, BeO-
KaMEphI, KOMMYHUKAITUOHHOC
obopymoBaHue, oOecreyuBaroniee J0CTYI
K CeTH MHTEpHET (IIPOBOJHOE COCIAMHEHHUE
u  OecrpoBOAHOE  COEIUHEHHE  TI0
texuosorun Wi-Fi)

LicSAPk MVL 2Lic CoreLic
EES

Microsoft
Professional Plus
Koncynbsrantllntoc

Office

400c, 329c, 431c¢)
ynuna CraBpononbckas, 149

TloMmenienne s caMOCTOSITEILHOM
paboTel oOydarommxcs aya. 401c,

Mebenb: yueOHast MeOenb
KomrurekT crennaiu3npoBaHHOW MeOemu:
KOMITBIOTEPHBIE CTOJIBI

Microsoft Office
Professional Plus

Microsoft Windows
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OOopyznoBaHue: KOMIBIOTEpHAsE TEXHUKA C
NOAKIIOYEHHEM K  MH(OPMAIHOHHO-
KOMMYHHUKAIlMOHHON cetu «MHTEepHET» M
JIOCTYIIOM B JJIEKTPOHHYIO
MHPOPMAMOHHO-00Pa30BaTENBEHYIO Cpeay
o0pa3oBaTeNbHON  OpraHW3aliy,  BeO-
KaMepel, KOMMYHUKAaITHOHHOE
o0opyJ0BaHUe, 00CCIEUYHBAIOIICE MOCTYII
K CETH MHTEpHET (IIPOBOJHOE COCIAMHEHUE
n  OeclpoBOAHOE  COEIUHEHHE 10
texuosorun Wi-Fi)

Crennain3upoBaHHOE
MpOrpaMMHOE OOecIeueHIe
cepun «9KOJIO» (VIIP3A

«3KOJIOI », T1/IB-
DKOJIOT,
MHBEHTAPU3ALINSL,
MATUCTPAJIb-I'OPO/I,
ATII-DKOJIOT, HJC-
OKOJIOT)

Fenix Server Academy
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