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1 Henu n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

[Tommydenue CTyaeHTaMH TEOPETUYECKUX 3HAHUU B 001acTu (PU3UKO-XUMUYIECKUX
MIPOLIECCOB, MPOTEKAIOIINX B MPUPOJHBIX U MPOU3BOJICTBEHHBIX CUCTEMaX, a TaKKe OBJaJCHUE
METOJIOJIOTUEH UCCIIEIOBaHUS (PU3UKO-XUMUYECKUX IMPOIECCOB, MPOTEKAIIUX B TaKHX
CUCTEMaX.

1.2 3apaun JUCHUIIMHBI

OcBoenue cTyneHTamMH MpodecCHOHATBHBIX 3HAHUN M MOJYyYEeHUH MPO(ECCHOHATBHBIX
HAaBBIKOB B 00JacTd (PU3UKO-XUMUYECKUX TIPOIECCOB, MPOTEKAMIIUX B TMPUPOTHBIX U
MIPOM3BOJICTBEHHBIX CHCTEMaX.

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

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

N3y4yenunto mucunmuimHbl « PU3UKO-XUMUS TPUPOTHBIX M TPOU3BOICTBEHHBIX IIPOLIECCOBY
NpEeANIECTBYET U3YUYeHHE AUCIHUIUIMHBI «AKTYyalbHbIC 331a4d TEXHOC(HEpHOI 0€30MacHOCTU» U
«MoHUTOpUHT Ge30nmacHOCTHY. J\MCIMIUIMHA SBIISETCS MPEAILISCTBYIOMEH TPH U3yYeHUH TaKHUX
JHMCLMILUINH, Kak «MaTreMaTndeckoe MOEIHPOBaHHE IMPOLECCOB MepeHoca B TeXHOChepe U B
9KO3AIIUTHBIX CUCTEMAX», «Y CTONYMBOCTh OOBEKTOB TEXHOC(EPHI».

1.4 IlepedyeHb MJIaHMpyeMbIX pe3y/JbTATOB O0y4eHHs] IO JMCHHILIMHE (MOIYJIO),
COOTHECCHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHs 00pa30BaTeJbHOH NPOrPaMMbI

N3ydenne panHOW y4eOHOW JHMCHUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y
00yYaroIuXcsl CAETYIOIUX KOMIIETEHIIHN:

KOZ[ W HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA

PeSyJ'ILTaTLI O6y‘I€HI/I$I 10 AUCIUILIINHE
KOMIICTCHIINH

MK-2 CnocodoHoCTh onmpeaeJasiTb NMoaAxXoabl /s 3alUThBI 0prmalo1ueii Cpeabl U OEHUBATH AOCTYIIHOCTD
IMPUPOJ0O0XPAHHBIX TEXHOJOTMM AJ1s Oopranusanvu

UIIK-2.1. leMoHCTpUpYeT 3HAHUS B ONIPECICHUH | 3HaeT M OIpeAessieT MOAXOAbI JUIS 3allUThl OKpYXKaromiei
COBPEMEHHBIX ITOAXOJOB 3aIUTHl OKPY)KAIOIIEH | Cpeasl M OLEHKHM  JOCTYMHOCTH  IPHPOJOOXPAHHBIX
Cpezbl M OLICHKH JIOCTYIHOCTH NMPUPOJIOOXPAHHBIX | 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 ~ TEXHOJOTMH A OpraHU3auuH,
HUACHTH(HUINPOBATH MPOLECCH], IPOTEKAIONINE B MPHPOJE U
NPOM3BOJCTBEHHBIX  MpoIleccax, TNPUMEHATbH  METOIBI
MaTeMaTHIeCKO 00pabOTKH IKCIIEPUMEHTAIBHBIX JAHHBIX

Bnageer mogxomamu, cmocobaMu W mpUeMaMu IS 3alTUTHI
OKpYy Karouiei cpenbl U IIPOBEICHUS DKCIEPTU3HI
JOCTYITHOCTH TIPUPOTOOXPAHHBIX TEXHOJIOT U JJIA
OpraHU3aIiH, CIIOCOOHOCTHIO HACHTH(HUIIMPOBATE TPOIIECCHI,
MIPOTEKAIOIUE B IPUPOE U IPOU3BOACTBEHHBIX MIPOIEcCaxX Ha
OCHOBE 3aKOHOB (PU3NUECKON XHUMUH

UIIK-2.2. Hcnonp3yeT OCHOBHBIC IOAXOABI B | 3HAaET, KaK WCIOJNB30BaTh TOAXOIBI JUIA Pa3pabOTKH,
LEsIX 3allUThl OKPYXKAIOLEH Cpelbl U OLUEHKU | BHEAPEHHUS W  COBEPUIEHCTBOBAHUS CUCTEMBl  3allUThI
JOCTYIHOCTH NPUPOJOOXPAHHBIX TEXHOJOTUN OKpYyKaromien cpenbl " OILIEHKH JIOCTYITHOCTHU
MPUPOJOOXPAHHBIX  TEXHOJOTHWH,  HPUHIMIBEI  PabOTHI
COBPEMEHHOM M3MEpPUTENbHOW TEXHUKH, COBPEMEHHbIE
METOJIbI I3MEPEHUS
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Kon n HanmenoBanue WHAWKATOpa TOCTUKCHUA

PesynbraTel 00yUYeHUs M0 AUCIUILUTHHE
KOMIICTCHIINH Y v

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

Brnaneer HaBBIKAMH 3aIUTHI OKPY)KAIOIIEH CpeIpl M OLECHKU
JOCTYITHOCTH MIPUPOTOOXPAHHBIX TEXHOJIOTHH,
CIIOCOOHOCTBIO MCIOJIB30BATH COBPEMEHHYIO H3MEPUTEIBHON
TEXHHUKY, COBPEMEHHBIE METOIbI H3MEPEHHUS

[K-5 Cnoco0HocTh onpeaesaTh 00beM H COCTaB PadoT Mo 00CIeJOBAHUIO COOPY KEeHUIl OYHCTKH CTOYHBIX
BO/I M BOIONOATOTOBKH; OCYLIECTBJIATH KOHTPOJIb M YIPaBJIeHHe 3THMH 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 BOJAOIOATOTOBKH,
COOpPYXEHHH  OYMCTKM  CTOYHBIX  BOJX ¥ | METOJbI YIpaBlieHHs] PU3MKO-XMMHUUECKHMH ITPOLIECCAMU

BOJOIIOATOTOBKHU YMeeT HCHojb30BaTh 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 KOJIMYCCTBCHHBIC PC3YJIbTAThI

Brnanmeer cmocobamMu pacueta M IPOCKTHPOBAHHS CHCTEM
obecrieueHnsi 0E30MaCHOCTU IS ONpelelieHus o0bema u
cocTaBa pabOT MO O0OCIIEOBAHUIO COOPY)XEHHH OYUCTKH
CTOYHBIX BOJ M BOJONOATOTOBKH, MCTOJaMHU YIIPABJICHUA
(GU3UKO-XUMUYECKUMH TPOLIECCAMHU ISl PEIICHHS 3a1ad B
HOBOM IIPUJIOXKCHHH, CIIOCOGHOCTHIO KAYECTBEHHO OLICHHUBATh
KOJINYCCTBEHHBIE PE3yJIbTATHI

WIIK-5.2. Vcnonb3yeT HaBBEIKM OCYIIECTBICHHSA | 3HaeT 00BEM M COCTaB PadOT OCYIICCTBICHHS KOHTPOIS U
KOHTPOJISI W  yNOpaBlIeHUss paboramMu 1O | ympaBieHHs paboTramMu 10 OOCIIEIOBAHHIO COOPYKEHHH
00CIIeIOBaHUIO COOPY)KEHHH OYMCTKM CTOYHBIX | OYMCTKM CTOYHBIX BOJ W BOJOIOATOTOBKH, METOJBI
BOJI M BOJIOIIOATOTOBKH MaTeMaTH4ecKoi 00pabOTKM SKCHEPUMEHTANBHBIX JTaHHBIX,
OCHOBHBIE 3aKOHBI (PU3MYECKON XUMHHU

YMeeT HUCTONb30BaTh OCHOBHBIE METOABI M IPUEMBI
OCYIIECTBIICHUS KOHTPOJIS U YMpaBleHUS paboTaMu 110
00CJIEIOBAaHUIO COOPY)KEHHH OYHCTKH CTOYHBIX BOX U
BOJIOTIOATOTOBKH, noaoupars HEO0OXO0/IUMBbIe
TEXHOJIOTHYECKHE CXEMBl OUYHUCTKH M 3aIIUTHl  CPEIbl
o0HTaHMs1, IPUMEHSATh OCHOBHBIE 3aKOHBI (PH3MUYECKOH XUMHU
JUIsl OOBSICHEHUH SIBJICHWI B NPUPOJIE M NTPOM3BOACTBEHHBIX
mpoueccax

Brameer cmocobamu pacdera W TPOCKTHPOBAHHSA CHCTEM
obecrieueHuss  0€30IaCHOCTH, Ha  OCHOBE  KOTOPBIX
OCYIIECTBIISICTCS KOHTPOJIb U YIpaBICHHE pPabOTaMH 110
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 COOTBETCTBUH C YTBEPKACHHBIM
y4eOHBIM IIIITAHOM.

WuaukaTtopsl  TOCTHXKEHUS  KOMIIETEHIMM  cuuTaroTcs  C(OPMUPOBAHHBIMU  IIPU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0YUEHHUSI.

2 CTpyKTYypa u coJepKaHue TUCHHIINHBI

2.1 PacnpeaesieHue TPYA0€MKOCTH JUCHUILJIMHBI 10 BUIaM padoT

OOmiast TPyA0EMKOCTh JAUCIUILIAHBI cOCTaBisieT 4 3auerHsie enuuuipl (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 U3yYeHne pa3IelioB, CaMONIOATOTOBKA (IIpopaboTka u

MTOBTOPEHHE JEKIIMOHHOTO MaTepraia U MaTepraia y9eOHIKOB U 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, H3y4aeMble BO 2 cemecTpe (ouHas popma 00ydeHwHs ):

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.
ITpumeHeHne GU3NUECKON XUMUH JIS OTIMCAHUS CBOMCTB 28

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

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

4 [Mpumenenue HprU3NMUECKON XUMUU JIJIsI OTIMCAHUS 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 - - - -
OO61mmas TpyJ0€MKOCTh IO JUCIUILTHHE 144 - - - -

ITpumeuanue: JI — nexuu, [13 — npakTuueckue 3anatus / cemuHapsl, JIP — maboparopHsie
3anstusa, CPC — camocrosaTenbHas paboTa CTyIeHTa.

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 paBHOBECHOW pEaKIIMOHHON CMECH.
IIPOU3BOJICTBEHHBIX 3aBUCUMOCTh KOHCTAHTBI PAaBHOBECUS! XMMHMYECKON PEaKIHUH OT
MIPOIIECCOB TeMIepaTypbl W  JaBlIEHHWS. YTpaBICHHE IPOTEKaHHEM
XUMHYECKHIX PEakIiii B IPOU3BOJCTBEHHBIX ITPOIECCax.




2 |[Ipumenenue Tunel reTeporeHHbIX CUCTEM, BCTpEUaromMXcsl B npupoaHsix u|KP
(bu3muecKkoit XUMUU Il |TIPOM3BOACTBEHHBIX crcTeMax. [IpaBuio ¢a3 ['mb6ca. OcHOBHBIE
OTIMCAHUsI CBONCTB JUarpaMMbl  COCTOSIHUSI TETEPOT€HHBIX CHCTEM. Y PaBHEHUS
reTeporeHHelx cucreM u |Knaneiipona n Knaneiipona — Knayzuyca. MeTonsl OUHCTKH U
PacTBOPOB B MPUPOIHBIX pa3eNeHNUs, IPUMEHIEMBbIE B IPOMBIIIIICHHOCTH, OCHOBAaHHBIC Ha
1 TIPOM3BOACTBEHHBIX MPUMEHEHNT TEPMOANHAMUKH FE€TEPOTCHHBIX CHCTEM.

cucTeMax Tumel  pacTBOpOB,  BCTPEHAIOIIMXCS B NPHUPOAHBIX U
MPOU3BOJCTBEHHBIX cHUCTeMax. KouauraTuBHele CBOMCTBa
pacTBOpoB. KHCIOTHO-OCHOBHOE paBHOBECHE M OKHUCIUTENIBHO-
BOCCTaHOBUTEJbHBIE mpouecchl B ruppocdepe. IIpouecckr,
CBSI3aHHBIE C 3arpsi3HEGHUEM THApochepsl — HOHHU3ALUS
XMMUYECKUX 3arps3HUTENeH, TUAPOIU3 COoNel M OpraHMYeCcKUX
COEIMHEHUH, Tpolecch KOMIUIEKcooOpa3oBaHus. KucnoTrHble
JOXKIM, WX BIUSHHE Ha OOBEKTHI ruuppocdepsl. PacTBopenne
n30piTka CO2 B smropamm MwupoBoro okeaHa. Brmsane
rinobanpHOTO TOTemieHnss Ha pactBopuMocts CO2. BydepHnsie
CBOMCTBA PUPOAHBIX BOJ

3 |Kunernka xumudeckux |OCHOBBI (hOpMaNbHOW XWMHYECKOW KHHETHKH TMpocThix u|KP
PEaKIuil B IPUPOIHBIX U [CIOKHBIX ~ pEaKIui. 3aBUCHMOCTh KOHCTAHTBI ~ CKOPOCTH
IIPOU3BO/ICTBEHHBIX XMUMHYECKOH peakIuy OT TeMIleparypbl. MeTopl ynpaBleHUs
CHUCTEMAX MMPOU3BOACTBCHHBIMHU npoueccaMu Ha OCHOBC KHHETHUKHU
XUMUYECKUX peakiui. XUMHYECKUE MPEeBpalIeHUs COEIUHEHUM
cephl U a3ora B atMocdepe. O30HOBEII cioi 3emu. Kunernka
XUMHYECKHX peakluii 00pa30BaHUs U pacrajia cTpaTtochepHOro

030Ha.  BumsHume  030HOpa3pyIIAOIMX  BEHIECTB  HA
KOHIICHTPAIMIO 030HA B cTpaTocdepe
4 |[IpumeHeHUE OCOOCHHOCTH CTpPOEHHS IHCIEPCHBIX cucTeM. llpumenenue|KP
(GU3MYECKON XUMHH IS |TEPMOJMHAMUKH JUIS OTMHCAHMS CBOWCTB JUCIIEPCHBIX CHCTEM.
OTIMCAHUsI CBONCTB OOpazoBaHMe W POCT a’3pO30JbHBIX YacTHL B aTMocdepe.

JUCHEPCHBIX CUCTEM B BnusHue 3arpsA3HsSIOMMX BELIECTB M JAMCIEPCHBIX YAaCTHL Ha
MIPUPOJE U MPOU3BOACTBE |BbINaeHNUE 0CaIKOB. CMOTH, UX BHU/IbI, YCIOBUS BOZHUKHOBEHHSI,
OCHOBHEBIE ITPOIIECCHI, IPUBOIAIINE K 00pa30BaHHUIO CMOTa.
OcHOBHBIC XapaKTepUCTHKH T0YB. COPOIMOHHBIC IEHTPHI YACTHUI]
nouBbl. [loBEpXHOCTHO-aKTHMBHBIE BeElleCTBA B BOJIOEMAX,
BCIIEHWBaHWE MPUPOIHBIX BOJ. KommonmHo-aucnepcHbie GopMbI
KOMIUIEKCHBIX  coeluHeHMH. DHU3UKO-XMMHYECKHE METOJbI
OYHMCTKH CTOYHBIX BOJI

2.3.2 3aHATHA CeMHHAPCKOro THNa (MpaKkTH4YecKHe / CeMHHAPCKUe 3aHATHs/
JlabopaTopHbie padoThl)
JIaGopatopHble paboThI

dopma
Ne HaumenoBanue pazaena (TeMbI) TemaTuka 3aHATHIA/PabOT TEKYLIETO
KOHTPOJISI
1 |Xumudeckast TS pMOIUHAMHKA TPUPOIHBIX U UccnenoBanue BIUsSHUS COTHEUHOTO U3aydeHus |JIP
[IPOU3BOJICTBEHHBIX MPOLIECCOB Ha JTUCCOIMAIINIO0 KOMITOHEHTOB aTMOC(EpHI
2 |[Ipumenenue ¢pu3nveckoil XuMun I onvcanus |VccnenoBaHne XUMHUIECKAX PEaKIIHi JIP
CBOCTB T€TEPOTCHHBIX CHCTEM H PACTBOPOB B |COCAMHEHHIA CEPBI B Tporocdepe
MIPUPOJHBIX U MPOU3BOACTBEHHBIX CUCTEMAX
3 |KuHeTnka XUMHYECKUX peakIuil B MpUPOAHEIX |VcclenoBaHue pacTBOPUMOCTH KapOOHATA B JIP
1 IPOU3BOJICTBEHHBIX CUCTEMAX MMOBEPXHOCTHBIX BOJIAX
4 |llpumenenue pu3myecKol XUMUH I onucanus | ccineoBanue CBOMCTB AUCTICPCHBIX CUCTEM JIP
CBOMCTB JIUCIIEPCHBIX CUCTEM B TIPUPOJIE U aTMocQepbl
TIPOU3BOJICTBE

3ammra naboparopHoii padotsl (JIP), konTposabHas padora (KP).
[lpy w3ydyeHWH AWCHUIUIMHBI MOTYT TPHMEHSATHCS  DJIEKTPOHHOE  OOydYeHHe,
JMCTaHIIMOHHBIE 00pa3oBaTeIbHble TeXHOIOTuH B cooTBeTcTBUM ¢ PI'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)
He npeagycMmoTrpensl.



2.4 IlepeyeHb yu4eOHO-METOAUYECKOT0 o0ecnevYeHHsl HJIA CAMOCTOSATEILHOH padoThI
00y4YarIUXCs M0 JUCHUILIMHE (MOYJII0)

HepequL yqe6H0'MeTOZ[I/IquKOFO obecreueHus JUCHUIIINHBI I10 BBIITIOJIHCHUIO

No Bun CPC N
CaMOCTOSTEIILHOU pabOThI

1 2 3

2 |CamocrosTensHoe 1. SIpocnaBueB A.b. ®usnueckas xumusi. — Mocksa: Hayunsiit mup, 2013. — 262 c.
U3yUYCHHE PA3JICIIOB,
CaMOTIOITOTOBKA 2. Ilykwun, Eprennit JAmutpueBnd. Kommonmnas xumust [Tekcr]: ydeOHUK s
(mpopaboTka u OakanaBpoB: yueOHUK ayist cryaenToB By30B / E. JI. Llykun, A. B. [lepuos, E. A.
MOBTOpPEHHE AwmenuHa. - 7-e U311, uctp. u go1. - Mocksa: HOpaiit, 2014. - 444 c.

JEKIMOHHOTO MaTepHaa
¥ MaTeprana yueOHnkop |METOMMYECKHE YKa3aHUs 110 OPraHU3alui CAMOCTOSTEILHON paboThI.
1 y4eOHBIX TTOCcOOuii,
HOJATOTOBKA K
nmabopaTopHEIM paboTaMm,
KOJUIOKBHYMaM M T.11.)

3 |[loaroToBka K TeKyIeMy
KOHTPOJIIO

Meroauyecknue yka3aHUs K BBIIOJHEHHIO J1aOOpaTOpPHBIX paboT. YTBEp:KAEHBI
kadenpoii pusndeckoit xumuu, npotokon Ne 17 or 11.05.2017 r.

Mertoanueckre yka3aHHS K BBINOJHEHHUIO J1a0OPaTOPHBIX PadOT MO AWUCHIUILIHHE.
YTBepxneHs! Kapeapoi pusudeckoit xumun, mpotokon Ne 10 ot 13.03.2018 r.

Mertoauueckre PEKOMEHAAIMH K OpPTaHU3al[id ayJIUTOPHOH U BHEAyIUTOPHOMN
(camocTOsTENBEHON) PabOThl CTYAEHTOB: Meromuueckue ykaszanus / cocr. T.IL
Cropoxenko, T.b. Ilounnox, A.B., becmamoB, H.B. Jloza. — KpacHonap:
Ky6anckuii roc. yH-1, 2018. 89 ¢

Y4eOHO-MEeTONUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OyYaroImIUXCs U3
YHUCiia MHBAJIUAOB M JIMI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10poBbs (OB3) npenocTrasisitorcst
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPUATHS UH(POpMALINU:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J1jig U1 ¢ HapYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIA TepeyeHb MOXET OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIE€HTA
o0ydJaronuxcs.

3 OoOpa3oBareibHble TEXHOJOIMU, NMPUMeHsieMble NPH OCBOECHHHM AUCHMIIUHBI
(Mmoay.ns)

s popmupoBaHus NpodecCHOHaIbHBIX KOMIIETEHLUH B IMpPOLECCE OCBOEHHUS Kypca
UCTIOJIb3YeTCsl TEXHOJIOTUS MPO(ECCHOHATBHO-PAa3BUBAIOIIETO 00YUYEHNUs, IPeAyCMaTPHBAIOILAs
HE TOJBKO IIepeady TEOPETHYECKOro Marepuaja, HO W CTUMYJIHPOBAHWE W DPa3BUTHE
IPOAYKTHBHBIX MMO3HABATENbHBIX JAEHCTBUI CTYJIEHTOB (Ha OCHOBE MCHXOJOrO-MEeAarornuecKon
TEOPHH MOITAITHOTO (JOPMHUPOBAHUST YMCTBEHHBIX JICHCTBHH ).

B xome wu3yueHHMs JOUCHMIUIMHBI MpPEIyCMOTPEHO MHCIOJIb30BaHME  CIEAYIOLINX
00pa30oBaTeNbHbIX TEXHOJOTHI: JEeKIUH, JiabopaTopHbIe 3aHATHs, MpoOJIeMHOe O0OydeHue,
MOJyJIbHAs TEXHOJIOTHUS, MOJATOTOBKA NMUCHBMEHHBIX AHAJUTUYECKHX pPabOT, CaMOCTOSATENbHAs
paboTa CTy/IeHTOB.

KomneTeHTHOCTHBIM MOIX0J B paMKaxX NpenojaBaHMs JUCHUIUIMHBI peaau3yercsl B
UCTIOJIP30BAaHUM HMHTEPAKTUBHBIX TEXHOJOTUH M aKTUBHBIX METOJOB (TIPOCKTHBIX METOJHK,
MO3rOBOIO INTYpMa, pa300opa KOHKPETHBIX CHUTyalllil, aHaiM3a IeJarornyeckux 3ajad,
MEeAarorn4eckoro SKCIepuMEHTa, UHBIX ()OPM) B COYETAHUU C BHEAYTUTOPHOU pabOTOM.



WudpopmanlMoHHbIE  TEXHOJOTHH,
UCMOJIb30BaHUE  HMH(OPMAIIMOHHBIX
TEJIEKOMMYHUKAILIMOHHOMU ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNIbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE IPU U3YYEHUN JUCLUIUINHBI
— Ui JIML C OIPAaHMYEHHBIMU BO3MOXKHOCTAMM 3J0POBbsl IIPEIYCMOTPEHA OpraHU3aLUs
KOHCYJIbTALIMM C UCIIOJIb30BAHNUEM DJIEKTPOHHOM IIOYTHI.

IIPUMEHSEMbIE  IPU
pecypcoB,  JOCTYIHBIX B

HU3YUCHUU AJUCHUITIINHBI:
nH(pOpMaIMOHHO-

4 OueHoYHbIE CPeCTBA ISl TEKYILIEro KOHTPOJISI yCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTrecTanuu

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

OneHouyHbIE CpPECTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl JUIsl IPOBEACHUS TeKylIero
KOHTPOJISl B KOHTPOJIbHBIX Pa00TaX, pa3HOYPOBHEBBIX 3aJJaHUN U POMEKYTOUYHOM aTTeCTALINU
B (hopMe BOIPOCOB M 3aJIaHUH 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 MPOTEKAIINE B MPUPOAE M MpPUMEHICMEIC B
MOJXOJI0OB  3aIUTHI | COBPEMEHHOU TEXHOJIOTUH
OKpY>Karouien cpenbl
- omenky | Y MECT IPOBOIHTE TOKCK H HCTIONB30BATh MOAXOABI
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, MPUMEHSTh METOIbl MaTeMaTHUYeCKON
00paboTKH IKCTIEPUMEHTATBHBIX JAaHHBIX
Brnameer moaxomamu, crroco0aMu U pUEMaMH IS
3alIUTHl  OKPYXKAIOWIeH Cpeabl W TPOBEICHHS
9KCHEPTU3Bl  JTOCTYITHOCTH  MPUPOIOOXPAHHBIX
TEXHOJIOTHA JJIsI OpPTraHU3aIllH, CIIOCOOHOCTHIO
UACHTU()UIIMPOBATh TPOIIECCH], MPOTEKAIONINEe B
npupoJie W MPOU3BOJCTBEHHBIX TpoIleccax Ha
OCHOBE 3aKOHOB (pU3N4ECKON XUMHUH
UIIK-2.2. 3HaeT, Kak WCHOJB30BaTh  moaxoael s | KP Bormpoc Ha
Ucnonbsyet pa3paboTKH, BHEIPEHHs] W COBEPIIECHCTBOBAHHS JK3aMeHe
OCHOBHBIE MTOJIXOJIbI B | CHCTEMBI 3aIllUTHl OKPY)KAIOIIEH Cpebl M OICHKH
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 aHaM3a ¥ OLCHKH Pa3INYHBIX MPOOIIEM B 007IaCcTH
TEXHOJIOT Uit MEMOpaHHBIX TEXHOJIOTHUH U 3aIIUTHI OHOCHEpHI
YMeeT oCyIIeCTBIIATh 3aIIUTY OKPYKAIOIIECH CPEIbI
U OLEHKY JOCTYNHOCTH HPHUPOJOOXPAHHBIX
TEXHOJOTHM [ OpraHu3alud, MPOU3BOJUTH
aHaU3 JINTEPATYPHBIX JaHHBIX, CPABHHBATh
MTOJyYCHHBIE PE3YJIbTAaThl C MHUPOBBIM YPOBHEM,
AHANM3UPOBATh JOCTOWHCTBA M  HEJOCTATKU




MoJeIeH
TEXHOJIOTHH

CYILIECTBYIOIUX MEMOpaHHBIX

Braneer HaBbIKaMM 3a1IATHI OKPYKAOLIEH Cpeabl U
OLICHKH JIOCTYTTHOCTH TIPUPOI0OXPAHHBIX
TEXHOJIOTUH

WIIK-5.1.
JemoHcTpUpyeT
CIIOCOOHOCTH
OCYIIECTBIISITh
paboThI o
00CIIETOBAHUIO
COOPYXKEHUI
OUYMCTKH  CTOYHBIX
BOJ "
BOJIONIOZTOTOBKU

3HaeT W ompenenseT 00beM M COCTaB padoT Mo
00CJICIOBAHHUIO COOPYKCHHUI OUUCTKH CTOUHBIX BOT
U BOJIOTIOITOTOBKH, METOBI YIpPaBICHUS (HU3UKO-
XUMHUYECKUMH MIPOLIECCaMu

YMeeT UCIob30BaTh OCHOBHBIC METO/IBI U TPUEMBI
JUIL OmpefiesicHus o0beMa M COCTaBa paboOT Mo
00CJICIOBAaHHUIO COOPYKCHHUI OUUCTKH CTOYHBIX BOT
U BOJOMOATOTOBKH, MPUMEHSATh  METOJBI
yIOpaBJieHUS (PUIUKO-XMMUAYCCKUMHU TPOIIECCAMU
JUIS pEIICHUS 3aJad B HOBOM IPWIOKCHHH,
KayeCTBEHHO OIICHUBATh KOJINYEeCTBEHHEIC
pe3yIabTaThI

Brnaneer cnocobamu pacuera M MPOSKTUPOBAHUS
cucteM  oOecrieueHuss ~ 0Oe30MacHOCTH  JUIA
ompeAeieHus oO0beMa W cocraBa paboOT 1o
00CIIeTOBAHHUIO COOPYKESHUI OUUCTKH CTOUYHBIX BOJL
U BOJONOATOTOBKH, METOAAMH  YNpPABICHUS
(DUBUKO-XMMHUYECKUMH IIPOIECCAMH ISl PEIICHHS
3a7ad B HOBOM IIPHJIIOKEHHH, CHOCOOHOCTHIO
Ka4eCTBEHHO OILICHUBATh KOJINYECTBEHHBIC
PE3yIbTATHI

KP

Bompoc Ha
JK3aMeHe

HIIK-5.2.
Hcnonp3yeT HaBBIKH
OCYILECTBIICHUSA
KOHTPOJIS u
yIpaBiIeHUs
pabotamu o
00ce10BaHUIO
COOPYXKEHUI
OYNCTKH  CTOYHBIX
BOJ "
BOJIOTIOATOTOBKHU

3HaeTr 00BeM M cOCTaB pabOT OCYIIECTBICHUS
KOHTpOJII W yHpaBieHHs  paboramm  TIO
00CIIeTOBAaHHUIO COOPYKESHUI OUUCTKH CTOUYHBIX BOJL
U BOAONOATOTOBKH, METOABI MaTeMaTHYeCKOH
00paboTku SKCIEPUMEHTATbHBIX JTAaHHBIX,
OCHOBHBbIE 3aKOHBI (PU3MUYECKON XUMHH

YMeeT UCIo1b30BaTh OCHOBHBIE METO]IbI U PUEMBI
OCYILECTBIICHHS KOHTPOJIS U yIIPaBIeHHs paboTaMu
10 00CJICIOBAHUIO COOPYKECHUN OUUCTKH CTOYHBIX
BOJI U BOJOTIOATOTOBKH, MOIOUPaTh HEOOXOAMMBIE
TEXHOJIOTHYECKHE CXEMbl OYMCTKM M 3allUThI
cpelibl OOUTaHUs, MPUMEHSITh OCHOBHBIC 3aKOHBI
¢dusndeckoil XuMUHM A1 OOBSICHCHHH SIBJICHUN B
MIPUPOJIE U NPOU3BOACTBEHHBIX MIPOLIECCaX

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

KP

Bormpoc Ha
9K3aMEHE

TunoBbie KOHTPOJIbHBbIC 32JaHUSI MJIH HHbIE MaTepPHAJIbl, HEOOXOANMMBIE VIl OLlCHKH

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

(opMupoBaHusI KOMIIETEHIIHII B Ipolecce 0CBOCHUsI 00Pa30BaTeJIbLHONH TPOrPaAMMBI
Ilpumepnulii nepeuens 60npocoé u 3a0anuil



KOHTpOJ’IbHaﬂ paﬁoTa o JTUCHUIINHE «DU3HKO-XUMHUS NPUPOAHBIX U MPOU3BOJACTBCHHBIX

MPOLECCOB
Bapuant Ne 1
1. [TosicHuTe Ha mHpUMepe T'OMOI'€HHOM XMMHYECKOM peakiMM METoJ pacdyéra cocTaBa
PaBHOBECHOM CMECH.
2. N300pa3ute Ga3zoByro 1uarpaMMmy COCTOSIHHSI BOJbI B 00JIacTH TpoiHOH Touku. Kakumu
YPaBHEHUSMHU ONMCHIBAIOTCS JIMHUM 3TOW JUarpammbl?
3. 3anumuTe ypaBHEHUs! XMMUYECKUX PEAKLUH, ONMCHIBAIOIUX XUMHUECKUE MPEBPALLCHUS

coenuHeHUN cepbl B armoctepe. Kak cBs3aHO MpOTEKaHHWE STUX peakuuid ¢ (HEeHOMEHOM
KHUCIIOTHBIX JoxAei? Kakoe BIusHuE 3TH JOXKAU OKa3bIBAIOT HA 00BEKTHI THipochepni?

4. Kakwue nporecchl mpuBOIAT K BOSHUKHOBEHHIO adpo3oiieii B atMmocdepe? Kakoe BiusiHme
OHH OKa3bIBalOT HA COCTOSIHHE aTMOCc(ephI?

Bapuant Ne 2

1. Kak MOKHO BAMSTH Ha MOJHOTY IPOTEKaHUs XMMUYECKON peaky B IPOU3BOACTBEHHBIX
npolueccax, UCIOJb3Ysl 3aKOHbl XUMHUUECKOH TEPMOIMHAMUKH?

2. 3anumuTe ypaBHEHHE, CBS3bIBAIOLEE MEXIy COOON [aBJ€HHE YIJIEKHCIOro ra3a B
BO3lyX€ U €ro KOHLEHTpauuoo B Bojae. Kakyio poib Urpaer pacTBOpPEHHUE YIJIEKHCIOIO rasa B
BoJIax MUpPOBOI0 OKeaHa U BbIJIEJIEHUE €r0 U3 Hero Ha KiIuMat?

3. Kakue mporeccel mpuBOIAT K 0Opa3zoBaHuio 030Ha B armocdepe? Kakme mporeccs
NPUBOJIAT K pa3pylICHUIO 030HA B atMochepe?

4. [TosicanTe MexaHU3MBI 00pa30BaHUsS cCMOTa B aTMocdepe.

Bapuant Ne 3

1. 3anuiuuTe KOHCTAHTY pPABHOBECHUS XUMHUYECKOW peakluu, KOTopas IPOTEKaeT B

atmocepe c¢ yuactuem okcuna aszota(ll). Kak Ha 3TO paBHOBecue BIUseT TemImepaTypa U
JaBiieHue B atmocdepe?

2. Kakue MeTo 1pl OUMCTKH U pa3JielIeHUs], IPUMEHSIEMbIC B IPOMBINUICHHOCTH U OCHOBAHHBIC
Ha TIPUMEHEHUH TePMOIMHAMUKU T€TEPOTSHHBIX CHCTEM, H3BECTHBI?

3. [TpuBenuTe mpUMepsl XUMHYECKHE PEaKIUi, MPOTEKAIOMNX B aTMocdepe ¢ ydyacTUEM
KHCIIOPO/Ia.

4. Kakwue tumbl cmora uzBectHbl? [losicHUTE MeXaHU3MBI BX 00pa30BaHUS.

3a‘leTHO'3K3aMeHaHl/IOHHbIe MaTepuaJibl 1Jisd I[pOMe)KyTO‘IHOﬁ aTTreCcTalumn

(3K3ameH/3a4eT)
BonpochI 1151 MOATOTOBKH K YK3aMeHY
1. Kak ompenenuts HampaBieHHE CAMOMPOU3BOJIBLHOTO MPOTEKAHUS XUMHUYECKOW peakluu
IIPU YCJIOBUU MOCTOSIHCTBA JABJICHMS U TEMIIEPATyphl B cucteMe?
2. Kakas BennumHa Ha3bpIBae€TCs KOHCTAHTON PaBHOBECHUSI XUMHUUYECKOM peakiun?
3. 3anuuuTe KOHCTaHTY paBHOBECHS XMMMYECKOM pEakIMH, KOTOpas HpOTeKaeT B

atMocepe c¢ yuactrem okcuna aszota(ll). Kak Ha 3TO paBHOBecue BIUseT TemImepaTypa U
JaBiieHue B atMmocdepe?

4. [TosicHuTe Ha mpUMeEpe METOI pacyéTa COCTaBa PaBHOBECHOM CMECH, B KOTOPOU MPOTEKAET
XAMHYECKas pEaKIIHsl.

5. 3anummuTe ypaBHEHHE, KOTOpPOE MOKa3blBae€T, KaK 3aBUCUT KOHCTAHTAa PABHOBECHS
XUMHUYECKOH PCaKun OT TEMIICPATYPHI. TTosscauTe BXOOAIIIME B HET'O BEIINYNHBI

6. Kak M0OXHO BIHSTH Ha MOJHOTY MPOTEKAHUS XUMUYECKON PEaKIIMU B IIPOU3BOICTBEHHBIX
MPOLECCaX, UCMOb3Ys 3aKOHBI XUMUYECKOW TEPMOIUHAMUKH ?

7. B ueM cocTOUT OMAaCHOCTh YHUUTOKEHHS OTXOJ0B Ha MYCOPOCKHUTAIOIINX 3aBOAX ?

8. OCHOBHEBIE THITBI AuarpaMm COCTOSAHUS T€TCPOTCHHBIX CUCTEM.

9. [IpuBenuTe mnpUMEpPBl TETEPOTEHHBIX CUCTEM, BCTPEYAIOIMXCS B INPUPOAHBIX U

MPOM3BOJICTBEHHBIX cucTeMax. M3o0pasurte (pa3zoBbie quarpaMMbl COCTOSIHUS STUX T€TEPOTEeHHBIX

10



CHUCTEM.
10.  IIpaBuno ¢a3 ['mO6ca. [IpuBenure mpumMep HMCHOJB30BAaHUS ypaBHEHHUs TpaBuia ¢as
['u66ca npu ananuse $Ha3oBoi nUarpaMMbl COCTOSTHHUS.

11.  Kakyro nndopmainio o rereporeHHON CUCTEME MOKHO MOJIYYUTh U3 (Pa3oBOi TUarpaMMel
COCTOSIHUSI?

12. [IpuBeaute npumepsl npuMeHeHus: ypaBHeHuid Kianeiipona u Knaneiipona — Kitaysuyca
JUISE OTIMICAHHUSI PABHOBECHU B TETEPOTCHHBIX CHUCTEMaX, BCTPEYAIOIIUXCS B MPUPOAE U
MPOU3BOJICTBEHHBIX MPOIIECCaX.

13. Kaxkue MeTo/1b1 04MCTKY U pa3/iesieHus, IPUMEHIEMbIE B IPOMBIIIJIEHHOCTH U OCHOBAaHHBIE
Ha IPUMEHEHUN TEPMOJIMHAMUKYU T€TEPOT€HHBIX CUCTEM, U3BECTHBI?

14. [Tosicnute MeToJ 30HHOW IUIABKH, KOTOPBIA MPUMEHSAETCS I MOJYyYEHUS YHUCTBIX
BEIIECTB B MPOMBIIINIEHHOCTH HA OCHOBE TEPMOJIUHAMUKH (PA30BBIX PABHOBECHIA.

15. [TosicauTe OTIIMYMS METOAA PEKTU(DUKAIIMKA OT METOJIOB TIPOCTON U IPOOHOM MEePETOHKH.
16. Kaxkue cBolicTBa pacTBOPOB HA3bIBAIOT KOJJIUTATUBHBIMU?

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

BO3JIyXE€ W €ro KOHIIEHTpaluio B Boje. Kakyro poib UrpaeT pacTBOpEHHUE YIIEKUCIIOro raza B
BoZax MHUpOBOTO OK€aHa U BBIICJICHUE €r0 U3 HETO Ha KIUMaT?

18.  IlpuBeaute mnpuMepbl CUCTEM, KOTOPbIE UCHOJB3YIOTCS B TPOMBIIUIEHHOCTH H
BCTPEYAIOTCS B MPUPOJIC, B KOTOPBIX MPOSIBISAETCS OCMOTHYECKOe naBieHue. Kakoe ypaBHeHUe
OTHCHIBAET 3TO SIBICHUE?

19. B uém 3axitoyaercs OTIMYME TEPMOIUHAMUYECKOTO OTIMCAHNH PAaBHOBECHI B XUMUYECKUX
peakusx, MPOTEKaIOIIUX B pacTBOpax OT paBHOBECHI B ra30Boi (aze?
20.  3amummTe ypaBHEHUS XMMHUYECKHX PEAKIHH, OMMCHIBAIONINX XUMUYECKHUE MTPEBPAIICHUS

coeMHEHUH cepbl U a3oTa B arMocdepe. Kak cBsfi3aHO mMpoTeKaHue ITUX peakluii ¢ GeHOMEHOM
KHUCJIOTHBIX noken? Kakoe BIusiHUE 3TH JI0KIM OKAa3bIBAIOT Ha 00BEKTHI THAPOChHEphI?

21.  UYewm ompenensierca OydepHas EMKOCTh €CTECTBEHHBIX BOJI0EMOB?

22.  Kaxk Bimser riao0anpHOE MOTEIUICHUE U MOXoJogaHue Ha pactBopuMocth CO2 B Bomax
MupoBoro okeana?

23. X¥UMHYECKass KMHETHKA MPOCTBIX peakuuid. YTO Ha3bIBalOT CKOPOCTBIO M IOPSAKOM
XUMHUYECKON peaKiuu?

24. XuMUYecKasi KHHETUKA CI0KHBIX PEaKIUM.

25.  Kak temmneparypa BIHSET Ha CKOPOCTh XUMUYECKUX PEAKIUil?

26.  IlpuBegwre mpUMEpPHl METOJOB YIPABJICHUS CKOPOCTHIO XWMHUYECKHUX pPEaKIHHd B
MPOM3BOJICTBEHHBIX MpOIIeccax Ha OCHOBE KHHETUKU XUMUYECKUX PEaKIH.

27.  IlpuBeauTte MpUMEpPHl XUMUYECKHE PEAKIINH, MPOTEKAIOIINX B aTMochepe.

28.  Crparocdepnslii 030H. Llukn Yenmena.

29.  KuHeTWka XMMHYECKUX PEaKIuii 00pa30oBaHUS U paciiaga cTpaTochepHoro o30Ha.

30.  BausHHMe 030HOpA3PYIIAIONIMX BEIIECTB Ha KOHIIEHTPALIMIO 030Ha B cTpaTochepe.

31.  Karanmutudeckue MUKIBI pa3pymieHnus crparocepHoro 030Ha. O30HOBBIH ITUT H 030HOBAs
JBIpa.

32.  VYxaxure 0COOCHHOCTH CTPOCHHUS AUCIEPCHBIX CUCTEM.

33.  IIpuBemute mpuMepbl NPUMEHEHUS TEPMOIUHAMUKHU Il OIUCAHUSI CBOMCTB JIMCIIEPCHBIX
CHUCTEM.

34.  Metoapl NOIy4YeHHs TUCTIEPCHBIX CHCTEM.

35. OO6pa3zoBanue U POCT adPO30JBHBIX YACTHUIL B aTMOChepe.

36.  BiusHMe 3arpsA3HAIONIMX BEIIECTB U AUCIEPCHBIX YACTUIl Ha BHIMAICHUE OCAIKOB.

37. Crparocdepnsie a’pozonu. OcobeHHOCTH MX 00pa3oBaHHS. XUMHUYECKHE IMPOIECCH C
Y4aCTHEM a3pO30JICH.

38. KakoB Mexanu3m o0pa3oBaHus «3UMHET0» cMmora JIOHToHCKOTO THta?

39. KakoB wMmexaHu3sM o0Opa3oBaHus (OTOXMMHYECKOTO WIM <«IeTHero» cmora Jloc-
Anmxenecckoro tamna?

40.  TloBepXHOCTHO-aKTHBHBIE BEILIECTBA B BOJI0EMAaX, BCIIEHUBAHUE MTPUPOHBIX BOJI.
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41. Kaxkoe Bnusinue okassiBatoT [IAB Ha cocTostHue TpUPOAHBIX BOA?

42.  BomopacTBOpuMBIEC  3arps3HUTENHM: MUHEpaJbHbIe cond, (ocdaTel, HUTpATHI,
pacTBOpuMbIe yriieBo1opoibl, aereprentsl (CMC), comu, mpuMeHseMble IpH YOOpKe CHera.

43.  Tlpuponma u npobiema napHukoBoro 3¢ddekra. [TapaukoBpie Ta3zpl. OKHO MPO3PAYHOCTH.
Bo3moxHbIe TOCTIEACTBHSI TAPHUKOBOTO 3 dekTa.

44,  Kakue (HU3UKO-XMMHUYECKHE TPOIECCHl MPOMCXOAAT B MOHOChepe U TepMocdepe npu
3aIyCcKax pakeTHO-KOCMHYECKON TeXHUKU?

45.  Kakoe BIMsIHHE OKa3bIBalOT HE()TEIPOAYKTHI HA SKOCUCTEMbI MOPEIl 1 OKeaHOB?

46.  lloBemeHue TSDKENBIX METAIOB B BOJHOW Cpele: MHUTpalus B BHAEC HCTHHHO
pacTBOpeHHOH  (opmbl,  B3BELIEHHBIX W  KOJJIOMIHBIX  dYactul.  OOpa3oBaHue
AIIEMEHTOPTAHINYECKON (POPMBI TSIKEIIBIX METAJLIOB.

47.  KomnounHo-aucnepcHbie (OpMbl KOMIUIEKCHBIX cOeIMHEHUN. UTO BIMsSET Ha MHUTPAILUIO
TSDKEJIBIX METAJUIOB B BOJIHBIX CUCTEMaX?

48. CopOuusi. AktuBHBIN Wi1. CopOums mecTuiinoB. PaBHOBECHE Ha IpaHHIlE pa3jena «Boja
— JIOHHBIN UJD».

49.  XapakTepUCTHKHU MOYB: TPaHYJIOMETPHUYECKHH COCTaB, 00BEM IOpP, THTPOCKOMUYHOCTS,
pH, noHOOOMEHHAST EMKOCTb.

50.  CopOruust HOHOB METANJIOB HA KATHOHOOOMEHHBIX IIEHTPAX MOYBEHHBIX YACTHII.

ol. UTo Takoe MOYBEHHBIHN MOTJIOMIAIONIUNA KOMILIEKC?

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

Ornenka Kputepuu onieHHBaHUS MO SK3aMEHY
OLICHKY «OTJIMYHO» 3aCIyXUBAeT CTYACHT, OCBOMBILIUIN 3HAHUS, YMEHUS,
KOMITIETEHIIMHM U TEOPETHUECKUN MaTepuan 6e3 mpoOenoB; BHIMOJIHUBIINN
Bhicokuit BCE 3aJaHMs, IPEAYyCMOTPEHHbIE Y4YEOHBIM IUIAHOM Ha BBICOKOM
yPOBEHD «5» KAuECTBEHHOM ~ yPOBHE] NPAKTHYECKHE HABLIKM npodeccuoHaIbHOTO
(oTmHuHO) NPUMEHEHHUST OCBOCHHBIX 3HaHWH chopmupoBanbl. CTyAEHT CBOOOIHO
BJaJIe€T TEOPETHYECKHMM MaTepualioM (3HaeT KaK OCHOBHbBIC, TaK U
crenu(puIecKre CUHTETUYECKNE METO/IbI, a TAK)KE MEXaHU3Mbl OCHOBHBIX
peakiyii) ¥ cocoOeH CaMOCTOSITENIbHO PEHIMTh SK3aMEHAIIMOHHYIO 337a4y
OLICHKY «XOPOLIO0» 3aCiIy)KMBAaeT CTYIEHT, NPAKTUYECKU I[OJHOCTHIO
OCBOUBILIUI 3HAHUS, YMEHHUS, KOMIETCHIIMA U TEOPETUYECKUI MaTepuall,
Cpenuii yueOHbIe 3aJaHMsl HE OIIEHEHbl MaKCHUMaJbHBIM YHCJIOM OaioB, B
yPOBGHb OCHOBHOM C(OPMHpOBAJ MpakTUYeckue HaBblkM. CTYyIEHT XOpouIo
(xopoto) BJIJICET TEOPETUYECKHUM MaTepuaioM, 3HaeT 0a30Bbleé CUHTETHUYECKHE
METOJIbl M1 UMEET NPEJCTABICHNE O MEXAHU3MaX OCHOBHBIX CUHTETHUYECKU
BAKHBIX PEAKIINH, CTOCOOEH CIPAaBUTHCS C IK3aMEHAIIMOHHOM 3a1auel pu

HE3HAYUTEJIBHOM MOMOIIM CO CTOPOHBI IPENOIABATENS
OLICHKY «Y/AOBJICTBOPUTEJbHO» 3aCIyKUBAaeT CTYACHT, YacTUYHO C
npobesaMy OCBOMBUIMM 3HAHUS, YMEHUS, KOMIIETEHIIUU U TEOPETUUECKUI
Moporossiii Marepuai, MHOTHE Y4YeOHbIC 3aJlaHus JUOO HE BBIMOJHUI, JUOO OHH
YPOBCHb 3% OLIGHEHBI YHCJIOM OauioB ONU3KMM K MHMHUMAJIBHOMY, HEKOTOpBIE
(yX0BACTBOPHTE MpaKTUYECKHEe HaBBIKU He c@opmupoBaHbl. CTyaeHT 3HaeT 0a30BbIE
15HO) CUHTETHUYECKHUE METOJIbl, OJHAKO IIJI0XO pa3?npaeTCﬂ B crienu(uyecKux
METOJIaX M MEXaHU3Max OCHOBHBIX DPEaKIHil, C TPYIOM CHpaBisieTcs ¢
9K3aMEHALIMOHHOW 3aJadyeldl NpH CYLIECTBEHHOW IOMOLIM CO CTOPOHBI

npenojaBaTens

MuHMMalbHBIA | OIIEHKY «HEYAOBJETBOPUTEIBHO) 3aCIy>KUBAET CTYICHT, HE OCBOMBIIUMN
YPOBEHB «2» 3HAHUS, YMEHHMs, KOMIIETEHIIMM U TEOPETHUECKUU Marepual, y4deOHble
(Hey/IOBJIETBOPHU | 3aJlaHUsl HE BBHIMOJIHHI, MPAKTUYECKHE HABBIKKU HE C(HOPMHUPOBAHBI.
TEJIBHHO) CTyeHT He CchnocoOeH peluTh SK3aMEHAIlMOHHYIO 3a/Jady Jaxke C
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TTOMOIIBIO TPENOIaBaTEsI U IUIOXO BJIAJICET TEOPETUICCKUM MaTEPHATIOM
(HaOmromaroTCsl CyHIECTBEHHBIC OIMMOKH TPU OOCYKIEHUH 0a30BBIX
CUHTCTHYECKHUX METOIOB)

Kpurtepuu onieHuBaHusI KOHTPOJIBHBIX padoT

O1eHKa «OTJIMYHO» BBICTABIISICTCS, €CIU CTYISHT BBHIMOJHWI PaboTy 0e3 OImMOOK U
HEJI0YETOB, JIOMYCTHII HEe 00JIee OJJHOTO HEeI0UeTa.

O1eHKa «XOPOIIO», €CIIN CTYACHT BBIIOJHWI paboTy MOJTHOCTBIO, HO JIOMYCTHJI B HEW HE
Oosee ogHON HErpyOOii OMMOKH U OJTHOTO HEJ0UeTa, WU He 0oJiee IBYX HEJOUYETOB.

OrneHKa «yI0BJIETBOPHTEIbHO», €CIIM CTYJICHT IIPAaBWJIBHO BBIIOJHUI HE MEHEe
MOJIOBUHBI pabOTHI HITH JAOMYCTHII HE OoJiee IBYX TPyObIX OMIMOOK, WM He 0oJiee OJTHOM Tpy0oit
Y OJTHOM HEerpy0Ooii OMMOKK U OJJHOTO HEeJI0UeTa, HIIK He 00Jiee IBYX-TpeX HErpyObIX OMMOOK, HITH
OJTHOW HerpyOoi OMMOKH M TpeX HEJI0YETOB, WIM MPH OTCYTCTBHM OIIMOOK, HO NMPH HATUYUU
YeThIpEX-TISTH HEJA0YETOB, TUI0XO0 3HAET TEKCT POU3BEICHUS, IOMYyCKAeT UCKaKEeHUE (DAKTOB.

O1eHKa «HEY10BJIeTBOPUTEIbHO», €CIIU CTYJCHT JIOIYCTHI YHCIIO OIMNOOK M HEJIOYETOB,
IPEBOCXOIAIIEE HOPMY, IIPH KOTOPOI MOXKET OBITh BHICTABJICHA OIICHKA «3», HIIU €CJIU TPABHILHO
BBITOJIHWJI MEHEE MTOJIOBUHBI PaOOTHI.

Kpurepun onenuBanus pedeparos

OneHka «OTJIMYHO)» — BBIIIOJIHEHBI Bce TpeOOBaHMS K HAIlMCAHUIO U 3aluTe pedeparta:
o0o3HaueHa npobiieMa U OOOCHOBAaHA €€ aKTYalbHOCTb, CAENAH KPATKUH aHAIU3 pa3IM4HbIX
TOYEK 3PEHUs Ha PaCcCMAaTPUBAEMYIO0 MPOOJEMY M JIOTUYHO HM3JIOKEHA COOCTBEHHAS MO3MIIHA,
chOpMyIMPOBaHbl BBIBOJBI, TEMAa pPACKPBITA IOJHOCTHIO, BBLIEpXKaH O0bEM, COOIIO/IEHBI
TpeOOBaHUS K BHEUIHEMY OQOpPMIIEHMIO, JAaHbl IPaBWIbHBIE OTBETHl HAa JIONOJIHUTEIbHBIE
BOIIPOCBI.

O1eHKa «XOpPOLIO» — OCHOBHBIE TPeOOBaHUS K pedepaTy U €ro 3alfiTe BIIOJHEHBI, HO
IIPY ATOM JIOIYLICHBI HEOUEThl. B 4acTHOCTH, HMEIOTCS HETOYHOCTH B U3JI0KEHUU MaTepHala;
OTCYTCTBYET JIOTHYECKasl MOCJIEeI0BaTEIbHOCTh B CYKICHUSIX; HE BBIAEpKaH 00beM pedeparta;
UMEIOTCS YIYIEHHUs B 0OPMIIEHUH; Ha JIOTIOJIHUTEIbHbIE BOIIPOCHI IIPH 3aIIUTE JJTaHbl HETIOJIHbIE
OTBETHI.

O1ieHKa «y/10BJ1€TBOPHUTEIbHO)» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TpeOOBaHUM
K pedepupoBaHuio. B yacTHOCTH, TemMa OCBElIeHA JUIIb YAaCTMYHO; JOMYUIEHbI (PaKTUUECKue
OIMOKK B coJiepaHUU pedepara WM MPU OTBETE€ Ha JIOMOJHUTENBHBIE BOIPOCHI; BO BpeMs
3alUThl OTCYTCTBYET BBIBO/I.

O1eHKka «HeyI0BJIETBOPUTEIBHO» — TeMa pedepaTa HE packpbiTa, OOHApYKHBaeTCs
CYILIIECTBEHHOE HEMIOHUMAaHHE IPOOJIEMBI.

Kpurepun nuddepenuupoBannoii oueHku pegepara

Kpurepuu onieHku MakcumasbHas OlleHKa B 6ajuiax
JIOrMYHOCTH M3J10KEHUS 3
PackpbiTHE TeMbI 3
Vcnonp30BaHue MUPOKOH HHPOPMAITMOHHON O6a3bl 3
Hanmuue coOCTBEHHEBIX BRIBOAOB, 0000IICHMIA, 3

KPUTHYCCKOI'O aHaJIn3a

CobnroieHne npaBul IUTHPOBAHUS 2
[TpaBUIBHOCTH OOPMIICHHS 1
Uroro: 15

13-15 GannoB — OTIMYHO;
10-12 6ayoB — X0OpOIIIO;
8-9 6am1oB - y10BIETBOPUTEIHHO;

0 6amIoB — HEYIOBIETBOPUTEIHHO.
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Kpurepun onenuBanus 1adopaTopHbIix padoT

«5» (OTIMYHO, 3aYTEHO): BBHITTOJTHEHBI BCE 3a/IaHMS TA0OPATOPHOU PabOThI, CTYICHT YETKO
u 0e3 omuOOK OTBETHII Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (Xopolo, 3a4T€HO): BBIIOJHEHBI BCE 3aJaHUs J1a0OpaTOpHOM pabOTHI; CTYAEHT
OTBETHJI HA BCE KOHTPOJIBHBIE BOIPOCHI C 3aMEYAHUSMHU.

«3» (yAOBIETBOPUTENBHO, 3aYTEHO): BBIMOJIHEHBI BCE 3aJaHusl JIabopaTOpHOU paboThI ¢
3aMEYaHUSIMH; CTYICHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHHSIMH.

«2» (He 3a4TeHO0): CTYAEHT HE BBIIOJHWJI WIM BBIIOJHWI HENPAaBWIBHO 3a/laHus
71a00paTOpHOIl pabOTHI; CTYICHT OTBETHII Ha KOHTPOJIbHBIE BOIPOCHI C OITMOKaMU MIJIM HE OTBETUI
Ha KOHTPOJIbHBIE BOIIPOCHI.

5 llepeueHnb y4eOHOM JIUTEPATyPhl, THPOPMALIMOHHBIX PECYypPCOB H T€XHOJIOTHil

5.1 YueOnasi iutepatypa

1. SApocnasues A.b. @uznueckas xumus. — Mocksa: Hayunsrii mup, 2013. — 262 c.

2. [lyxun, Esrenuit ImutpueBnu. Komnounmnas xumus [Tekcr]: ydeOHWK s
OakanmaBpoB: yueOHUK aiist cryaeHToB By3oB / E. JI. Illykun, A. B. Ilepuos, E. A. Amenuna. - 7-¢
u3a., uchp. u noim. - Mocksa: FOpaiit, 2014. - 444 c.

3. KoBanenko, A.B. Marematnueckoe MOAETHUPOBAHUE (PHUIUKO-XUMHUYECKHX
npoueccoB B cpeae Comsol Multiphysics 5.2 [DnexkTpoHHbI pecypc]: yueO. mocodbue / A.B.
KoBanenko, A.M. Y3nenoa, M.X. Yprenos, B.B. Hukonenko. — Dnexktpon. nan. — CaHKT-
[TetepOypr: Jlans, 2017. — 228 c. — Pexum noctyna: https://e.lanbook.com/book/93695

4. TpudonoB, Koucrantun HBanoBuu. DUNKO-XUMHYECKHUE TPOLECCH B
texHochepe [Tekcr]: yueOHuk s ctyaentoB By3oB / K. U. Tpudonos, B. A. JleBucumos. - M.:
NHOPA-M: ®OPYM, 2007. - 239 c.

5. CtpombOepr, Apmun ['enpuxoBud. Dusnueckas xumus [TekcT]: yuyeOHHMK Juis
cryneHToB By30B / A. I'. Ctpom6epr, . I1. Cemuenko; moxg pen. A. I'. Crpombepra. - Uzn. 4-e,
ucnp. - M.: Beiciias mkomna, 2001. - 527 c.

6. ['onnosckas, JIunus @enoroBHa. Xumus okpysxarwomen cpeapl [TekcT]: yueOHuK
Juis cryaeHToB By30B / JI. @. 'onpoBckas. - 3-e uza. - M.: Mup: BUHOM. JlabopaTtopust 3HaHuUi,
2008. - 295 c.

7. [ypos, Bnagumup Anekceesud. TepmonnHamudeckast Teopust pactBopos [ Teker]:
yueOHoe mocooue / B. A. [lypos, E. I1. Arees. - U3x. 3-e. - M.: URSS: JIUBPOKOM, 2010. - 245
c.

8. baitpamoB, Bagum MuxaiinoBud. OCHOBbl XMMHUYECKONW KUHETHKH W KaTajau3a
[Texcr]: yuebHOE nmocoOue i CTyAeHTOB XUM. (ak. yH-ToB / B. M. Baiipamos; oz pen. B. B.
Jlynuna. - M.: Akagemus, 2003. - 252 c. 6.

9. Jleiikuz, FO.A. ®U3MKO-XMMHYECKHE OCHOBBI CHHTE3a MOJMMEPHBIX COPOEHTOB
[OnexTpoHHBIN pecypc]: yueOHoe nocodue / FO.A. JleiikuH. — DnekTpoH. gaH. — Mocksa:
WznarensctBo  "JlaGopatopus 3Hanuit", 2015. — 416 c. — Pexum pocrymna:

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

5.2 Ilepuoauyeckue JuTepaTypa
1. ba3br nanubix komnanuu «Mct Beroy http://dlib.eastview.com
2. OnekrponHas 6ubanoreka GREBENNIKON.RU https:/grebennikon.ru/

5.3 UHTepHeT-pecypchl, B TOM 4HCJIe COBpeMeHHbIe MNpodeccHoHaTbHbIE 0a3bl
JAAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

DJIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (IBC):

1. DBC «IOPAMT» https://urait.ru/

2. DBC «<YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. 9bC «ZNANIUM.COM» www.znanium.com
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5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JTAHHBIX:

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

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

3. Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/

4. Hayunas snektponnas 6ubnuoreka (HOB) http://www.elibrary.ru/

5. [IoMHOTEKCTOBBIE ApXUBBI  BEAYLIUMX  3alafHbBIX HAy4YHbIX OJKypHAJIOB Ha
Poccutickoii mnatdopme Hayunsix )xypHamoB HOMKOH http://archive.neicon.ru

6. HanmonaneHast snekTpoHHas OuOnIMoOTeKa (JOCTYN K DIEKTPOHHOW OMOIMOTEeKE
nuccepTaruii Poccutickoit rocynapcrsenHon oubiaunorexku (PI'B) https://rusneb.ru/

7. baza nmannpix CSD KeMOpHmKCKOro LEHTpa KpUCTALIOrpapuyecKux 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. Yuusepcurerckas unpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

HNudopmanuoHHbIe CIPAaBOYHbIE CHCTEMBI:
KoncynpranT [Tmtoc - cipaBo4Has mpaBoBast cUcTeMa (IOCTYII 110 JIOKATBHOW CETH C
KOMITBIOTEPOB OMOIHOTEKH).

Pecypcbl cBoOOAHOTO 1OCTYMA:

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

2. AMepuKaHCKas aTeHTHast 0a3a JaHHbIX hitp://www.uspto.gov/patft/

3. MunuctepcTBO Hayku M BbIcmiero oOpa3oBaHusi Poccuiickoit ®enepanuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbhblil noptan "Poccuiickoe obpazosanue” http://www.edu.ru/;

5. NudopmannonHas cucrema "EnuHoe OKHO JocTynma K 00Opa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6. Enunnas komneknust 1u@poBbBIX 00pa3oBaTeNbHBIX pecypcoB  http://school-
collection.edu.ru/ .

7. Cnyx0a TeMaTH4eCKuX TOJKOBBIX clIoBapei http://www.glossary.ru/;

8. CrnoBapu u >HIEKI0oTIeAMH http://dic.academic.ru/;

9. Ob6pazoBarenbHblil mopran "Yueba" http://www.ucheba.com/;

10. 3axononpoekt "O0 obpazoBanuu B Poccuiickoit @enepannn". Bonpocsl U 0TBETHI

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

CoOcTBeHHBbIE 3JIEKTPOHHBbIe o0Opa3oBaTe/bHble M HMH(OPMAIHOHHBIE pecypchl

KyoI'Y:

1. DIIEKTPOHHBII KaTajior Hayunon O6ubaroTeKn Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. DIIeKTpOHHAas O6ubanorTeka TPYy10B YYEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYIBHOTO AMHAMHYECKOTO 00yueHus http:/moodle.kubsu.ru

4. baza yu4eOHBIX MJIaHOB, Yy4e€OHO-METOJIMYECKUX KOMIUIEKCOB, MyONMKalui Hu

KoH(pepeHmi http://infoneeds.kubsu.ru/
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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/

5. bubnuoreka wHpOpMALMOHHBIX  pecypcoB  Kadeapsl  MHGOPMAIMOHHBIX
00pa3oBaTeNbHBIX TEXHONOTHH http://mschool.kubsu.ru;

6. OnexTpoHHbIH apxuB JokyMmeHToB KyOI'Y http://docspace.kubsu.ru/

7. DJIeKTPOHHBIE 00pa3oBaTeIbHBIE PeCypchl Kadeapbl HHOOPMAIIMOHHBIX CHCTEM U
TexHoJoruil B oopazoBanuu Kyol'Y u Hayuno-metoaudeckoro xypHana "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6 MeTtoauyeckue ykazaHus JJis1 00y4aOIIMXCS 10 OCBOECHUIO TUCHHMILUIHHBI (MOYJIs1)

VYcnemHoe OCBOGHHME AMCLMIUIMHBI TMPEArojaraeT akTUBHOE, TBOPYECKOE YydacTue
CTYJEHTA ITyTeM ILJIAHOMEPHOM, OBCEIHEBHOM pabOTHI.

Tekylmuii KOHTPOJIb 3HAHUM OCYLIECTBIISIETCA HA KAXKIOM JIEKIIMOHHOM 3aHATHU U
naboparopHoit pabote. Torosast popma KOHTPOJIS — SK3aMEH.

OO0uue pekoMeHaaluN

W3ydyeHue AUCUMILTUHBI CIeAyeT HAUMHATh C MPOopaboTKu pabouel mporpaMmsbl, 0codboe
BHUMAaHUe, yAelss LeJsIM U 3aJ1a4aM, CTPYKTYpPE U COAEPKAHUIO Kypca.

Nmeercs anekTpoHHask Bepcus JEKLUMM 110 JaHHOW TUCLUUILIMHE.

OcHoBHOW (opMmoii 00y4YeHHSI CTYIEHTOB SBISIETCS CaMOCTOSTENbHAs paboTa Haj
yueOHbIM MaTepuasoM. [Iporecc n3yueHus: AUCUUIIIIMHBI COCTOUT U3 CIAEAYIOUINX TAMOB:

1 IIpopaboTka TEOpPETHUUECKOr0 MaTepuana I0 PEKOMEHJOBAHHBIM Y4eOHUKAM U
KOHCIIEKTaM JICKLIMI, TPEIOCTAaBIECHHBIX MPENOAABATENIEM B JIEKTPOHHOM BUJIE.

2 BrInosiHeHHE caMOCTOSITEIbHBIX PadoT.

3 Cnaum 5K3aMeHa B YCTHOM WJIM MUCbMEHHOM opme (10 YCMOTPEHHIO MPEro1aBaTess).

Padora ¢ koHcnekToM Jekumii. [[pocMoTpHUTE KOHCTIEKT Cpa3y MOCE 3aHATUN, OTMETHTE
MaTepual KOHCIIEKTa JIEKINI, KOTOPbIN BbI3bIBAET 3aTpyAHEHUs M1 noHuMaHus. [lonbitaiiTech
HaWTHU OTBETHI HA 3aTPYJHUTEIBHBIC BOMPOCHI, UCIIOJIB3YsI PEKOMEHIYEMYIO JuTeparypy. Ecnu
CaMOCTOSITENILHO HE yJIal0Ch pa3o0parbcs B MaTepuaie, chopMynupyiTe BOIPOCHl U 00pPaTUTECh
3a IIOMOIIIBIO K MPEIo/1aBaTeNi0 Ha KOHCYIbTAIlUU WIIH OnvKaiiieit nekuuu. PeryispHo oTBoaute
BpeMs JIJIsi TOBTOPEHUS MPONIEHHOTO MaTepuaia, IpoBepsisi CBOM 3HAHUS, YMEHUSI U HABBIKU 110
KOHTPOJIBHBIM BOITPOCAM.

Jlekunu. MeToauka yreHus JekuMid. JICKIMKU ABISIOTCS OJHUM M3 OCHOBHBIX METOJ0OB
00y4YeHHs MO TUCIUILINHE, KOTOPHIE TOJDKHBI PEIIaTh CIEAYIONINE 3aJaun:

- W3JI0KUTh BAXKHEUIIMKM MaTepuall IpOrpamMmbl Kypca, OCBELIAOIINN OCHOBHBIC
MOMEHTHI;

— pPa3BUTh y CTYIEHTOB MOTPEOHOCTh K CAMOCTOSITEIbHOM paboTe Haj y4eOHOU U
HAay4YHOU JIUTEPATYPOU.

['maBHOM 3amauell KaKJI0M JIEKIUU SIBISIETCS PACKPBITHE CYIIHOCTH TEMBI M aHAIIU3 €€
TJIaBHBIX TIOJIOKEHHM. PekoMeHmyeTcss Ha TEepBOMl JIEKIMM JOBECTH 10 BHUMAHMS CTYJIEHTOB
CTPYKTYpPY Kypca U €ro paszieiibl, a B JaJIbHEUIIIEM yKa3blBaTh HAYaJIO Ka)J0ro pa3fena, CyTh U
€ro 3a/1a4u, a, 3aKOHYMB U3JI0KEHHE, TOABOIUTH UTOT MO 3TOMY pa3Jiely, YTOObI CBS3aTh €ro CO
cnenyromuM. ColepkaHue IeKIMi ompeaensercss paboueit mporpammoint kypca. Kpaiitne
JKeaTeNIbHO, YTOOBI Ka)Kas JIGKIUsI OXBAThIBajia M MCUYEPIIbIBAJIA ONPEEICHHYIO TeMY Kypca U
MpeJICTaBIsIa CO0O0M JTOTMYECKH BIIOJIHE 3aKOHYEHHYIO paboty. Jlydiie cokpaTuth TemMy, HO HE
JIOITYCKaTh IIEpephIBa €€ B TAKOM MECTE, KOTJja OCHOBHAS HJies €llIe MOJIHOCThIO HE PacKphITa.

JlabopaTopubie 3aHsaTus. MeToanMKa TNpoBeleHUsl Ja0OpPaTOPHBIX 3aHATHH.
O063aBeuTeCh BCEM HEOOXOAUMBIM METOAMYECKHM oOecredeHueM. llepen mocereHueM
nabopaTopuu MU3y4yuTe TEOPHUIO BOIPOCA, MPEANOIAraeMoro K MCCIeI0BAHUIO, 03HAKOMBTECH C
PYKOBOJICTBOM IO COOTBETCTBYIOIIEH pabOTe M MOATOTOBHTE MPOTOKOJ MPOBEICHUS pabOTHI, B
KOTOPbII 3aHECUTE!

— Ha3BaHHE PabOTHI;

— 3arOTOBKH TaOJUII JJIS 3aTI0JTHEHUS SKCIIEPUMEHTAIBHBIMU JJAHHBIMHU HAOJTI0ICHUI;

— ypaBHEHUS XUMHYECKUX PEaKIUi MpeBpaIieHuii, KOTOpble OyIyT OCYIIECTBICHBI MIPH
BBITIOJTHEHUH SKCIIEPUMEHTA;
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— pacueTHbIe (GOPMYIIBI.

HenssMu mpoBeeHUS TaOOPATOPHBIX PAOOT SBIISIOTCS:

— YCTAHOBJICHHE CBS3€H TEOpHM C TMPAKTUKOW B (opMe SKCHEPUMEHTAIHHOTO
MOJTBEPIKICHUS ITOJIOKEHUH TEOPHH;

- oOydeHue CTYJCHTOB YMEHHIO aHAJIM3UPOBATh MOJIyY€HHBIE PE3YJIbTATHI;

- KOHTPOJIb CAaMOCTOSITEIbHON Pa0OTHI CTYICHTOB 10 OCBOCHHUIO KYypCa;

- oOydeHre HaBbIKaM MPOQPeCCUOHATBHON AESITEbHOCTH

enu nabopaTopHOro MpakTUKyMa AOCTUTAIOTCS HAMITY4IINM 00pa3oM B TOM clly4ae, €clid
BBITNIOJTHEHUIO AKCIIEPUMEHTA IIPENLIECTBYET ONPE/EIICHHAs MOATOTOBUTENbHASI BHEAYJUTOPHAS
pabota. IlosTromy mpenonaBarenb 00s3aH JOBECTH 0 BCEX CTYACHTOB Ipa(UK BBHITOJIHEHUS
7a00paTOpHBIX pabOT € TeM, YTOObI OHM MOTJIM 3aHUMAThCS IEJICHANPABICHHONW JTOMAalTHEH
noarotoBkoi. Ilepen HauanoM oyepeqHOro 3aHATUS MPENoAaBaTeb T0JKEH YAOCTOBEPUTHCS B
TOTOBHOCTH CTY/ICHTOB K BBITIOJIHEHHIO Ta0OpaTOPHOI paboThI IMyTeM KOPOTKOTO coOece10BaHUs
U IIPOBEPKHU HAJIMYMS Y CTYACHTOB 3arOTOBJICHHBIX ITPOTOKOJIOB MPOBEACHUS PAOOTHI.

JIaGopatopHasi paboTa BBIIOJHSAETCS CTYACHTOM B COCTaBE T'PYIIBI, MOATPYIIBI HIU
WHAUBUAYalIbHO. Bce BBIYUCIIEHHUSA, BKIIIOYash OLIGHKY TOYHOCTH AKCIEPHUMEHTA, KeNaTeIbHO
IIPOBOJUTH BO BpeMsi 3aHATHA. [Ipr HETOCTaTOUHOM KOJIMYECTBE BPEMEHH UX MOKHO BBITIONHATH
B Yachl CAaMOCTOATENBHOM paboTbl C 00sA3aTeNbHBIM MPEJCTABICHUEM PE3yJIbTaTOB
[IPEnoAaBaTeso Ha MOCIEAYIOIINX 3aHATUAX WM KOHCY/IbTALIUSX.

OdopmieHre 0TUYETOB JOKHO MPOBOAUTHCS TOCTIE OKOHYAHUS PaOOTHI B Ja0OPaTOPHH.
JIJ1s OArOTOBKY K 3alIUTE OTYETA CIIEAYET IPOaHAIN3UPOBATh IKCIIEPUMEHTAIbHBIE PE3YJIbTAThL,
COIMOCTaBUTh UX C M3BECTHBIMHU TEOPETUUYECKUMU MOJIOKEHUSIMU WU CIPABOYHBIMU JaHHBIMHU,
0000MIUTh Pe3yIbTAaThl MCCIEIOBAaHUI B BUJIE BBIBOJOB MO paboTe, MOArOTOBUTH OTBETHI HA
BOIPOCHI, TPUBOIMMBIE B METOIMYECKUX YKa3aHUIX K BHITOTHEHHIO JabopaTopHbIX padoT. [Tocne
3aBEpLICHUS BBIIIOJIHEHUS J1a00paTOPHBIX PadOT MPOU3BOAUTCS UX 3alUTA.

B ocBoeHuu NUCHUIUIMHBI UHBATUAAMH U JUIAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas pabora (KOHCYJIbTAI[H) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

WupuBuayanbHble  KOHCYNBTAllMM 1O TMPEAMETY SBISIOTCS BaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOYUYEHHsS U YCTAHOBJIEHUIO BOCIMTATEIHOTO KOHTAKTa
MEXIy IpernojaBaTeieM W O0y4arollMMCs HWHBIWJIOM WIM JIMIOM C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

Mertoauka Hanucanusa pegeparoB. Hanucanue pedeparta sBisercss ogHol u3 dopm
00y4YeHHsI CTYJIEHTOB, HAlpaBJI€HHONW HA OPTaHU3AIMIO U MOBBIILIEHUE YPOBHS CAaMOCTOSITEIbHON
paboThl CTYACHTOB; OAHOW M3 (OpM HAYIHOM PaOOTHI CTYJAEHTOB, LIETBIO KOTOPOH SBISIETCS
paclImpeHre HayqYHoro Kpyro3opa CTyJ€HTOB, 03HAKOMJIEHUE C METOI0JIOTHEH HAYYHOI'O IIOUCKA.

OcHoBHbIE 3a7jaud CTyJEHTa MpU HANMCaHUU pedepara: ¢ MaKCUMAJIbHON MOJHOTOMN
UCIOJIb30BaTh JINTEPATYPy MO BHIOpAHHOH TeMe (Kak peKOMEHIYeMYIO, TaK U CaMOCTOSITENbHO
noJ00paHHy0) I MPAaBWIHLHOTO TOHHUMAaHUs aBTOPCKOW IMO3HMIIMH; BEpHO (0€3 HMCKaxKeHUs
CMBICJIa) TIepeIaTh ABTOPCKYIO MO3UIIUIO B CBOEH paboTe; YACHUTD JUIsl Ce0s1 M M30KHUTh TPUUUHBI
CBOET0 coryiacusi (Hecorjacusi) ¢ TeEM WM UHBIM aBTOPOM IO JaHHOU Ipobieme.

Cmpyxkmypa pepepama

1. TuTyNnBbHBINA TUCT

2. OrnaBneHue

Ornasienue - 370 I1aH pedepaTa, B KOTOPOM KaxkAOMY pa3ieny J0JKEH COOTBETCTBOBATh
HOMEp CTPaHUIIbl, Ha KOTOPOIl OH HaXOAUTCS.

3. Tekct pedepara.

OH nenuTCs Ha TPU YaCTU: BBEJCHNE, OCHOBHAS YacTh U 3aKIIIOUYEHUE.

a) Beenenue - pazuen pedepara, MOCBAIMICHHBIA TOCTAHOBKE MPOOJIEMBI, KOTOpas OyaeT
paccMaTpuBaThCS 1 0OOCHOBAHHUIO BEIOOpA TEMBI.

6) OcHoOBHasi 4acTh - 3TO 3BEHO PabOThI, B KOTOPOM IOCIEA0BATEIbHO PACKPHIBAETCS
BbIOpaHHas Tema. OCHOBHAs 4acTh MOXET OBITh MpEJCTaBleHa KaK IEIbHBIM TEKCTOM, TaK U
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pasneneHa Ha TiaBel. llpu  HEOOXOOUMOCTH TEKCT pedepaTa MOXKET JOMOIHATHCS
WJUTFOCTPAIUSAMU, TabIuaMu, TpagukaMu, HO MU HE CIIeTyeT "meperpyxarh” TeKCT.

B) 3aKIII0YEHHUE - TaHHBIN pa3nen pedepaTa T0KEH ObITh IPEJCTABICH B BU/IE BBIBOJIOB,
KOTOpBIE TOTOBATCS Ha OCHOBE MOATOTOBJIEHHOTO TEeKCTAa. BBIBOABI JOKHBI OBITH KPATKUMU U
4eTKUMH. Takke B 3aKIII0UEHUE MOKHO 0003HAYUTH MPOOJIEMBI, KOTOPBIC ""BBICBETUIINCH" B X0O/I€
paboThl Haj pedepaTom, HO HE OBLITHM PACKPBITHI B paboTe.

4. CriuCOK UCTOYHUKOB M JIUTEPATYPHl. B TaHHOM CIIUCKE HA3bIBAIOTCA KaK T€ UCTOYHUKH,
Ha KOTOpBIE CChIJIAETCS CTYIEHT IpU MOArOTOBKE pedepara, Tak U BCE MHBIC, U3YYCHHBIE UM B
CBSI3U C €ro MOArOTOBKOW. B paboTe MOMKHO OBITH HCHOJIB30BAHO HE MEHEE S5 pasHBIX
UCTOYHUKOB. PaboTa, BBIMONIHEHHAs] C MCIONB30BAHUEM MaTepuana, COJIEpKallerocss B OJHOM
HAYYHOM MCTOYHHKE, SBISETCA SBHBIM IUIaruatoM U He npuHuMaerca. Odopmienne Crmcka
UCTOYHUKOB U JIUTEpaTyphl JOJDKHO COOTBETCTBOBAaTh TpeOOBaHUSAM OMOIMOTrpapuuecKux
crangapToB. O0beM U TeXHUYECKUE TpeOOBaHUS, IPEAbABIIEMbIE K BBITIOJIHEHUIO pedepara.

[Ipe3enTanuu Ha 33JaHHYIO TEMY BBINOJIHAIOTCS B Iporpamme Power Point. Ona gomkHa
COCTOATh MHMHHUMYM H3 O CJaiiloB W cojAep)KaTh OCHOBHBIC ONpeIeNeHHs, (aKTHIECKU
WTIOCTPUPOBAHHBINM MaTepuall, BHIBOJBI M CIIMCOK UCTIOIb30BAHHBIX HICTOYHHUKOB.

JlokJaz, COnpoBOXKAAOIINNA MPE3EHTALNH, JOJKEH 3aHUMATh S-7 MUHYT.

N poknman, W mpe3eHTaMHM MPEIBapUTENbHO MPUCHUIIAIOTCS MPENoJaBaTeNio 1o
AJIEKTPOHHOM I10YTE HA IIPOBEPKY.

MeToauKa MOATOTOBKM K KOHTPOJbHBIM padoTaM M HANUCAHUS KOHTPOJbHBIX
pador. [Ipu moAroroBke K KOHTPOJBHOW pabOTe W MUTOrOBOMY TECTHPOBAHUIO HEOOXOIMMO
BHUMATEJIbHO IPOYUTATh COCTABIICHHBIE pPaHee KOHCIEKTHI JeKIui. CBEPUTH CIIMCOK BOMPOCOB C
umeroreiics uHpopmanueii. Hemocraromyro nHpopManuo HEOOXOIUMO HAaWTH B y4eOHHMKax
(yueOHBIX TOCOOMSIX) MIIM B APYTUX UCTOYHUKAX WH(OpMAIUH.

KonTtponsHast paboTa mpoBOAUTCS B MUCBEMEHHOH Gopme.

KonTponbHble paboThl OOBIYHO COJEpKAT HECKOJIbKO BOIPOCOB M HMMEIOT HECKOJIBKO
BapuanToB. CTyneHT nmOO caM BBIOMpaeT OJWMH W3 TPEAJIOKECHHBIX BapUaHTOB, JIMOO
MpenoAaBaTelb 3aKperuisieT 3a KaKIbIM CTYIEHTOM ONpPE/IEICHHbII BapUaHT.

MeTtoauyeckue pekoMeHAALMHU /ISl IPoBeAeHus Ik3amMeHa. CTyeHThl 00s3aHbl C1AaTh
9K3aMeH B COOTBETCTBUU C DPACHUCAHHWEM M Yy4eOHBIM IUIAHOM. DK3aMEH IO JUCLHUIUIMHE
npecieayeT Ledb OUEHUTh paboTy CTyJEHTa 3a KypcC, MOJYYEHHE TEOPETHUECKUX 3HAHUH, UX
IPOYHOCTh, PA3BUTHUE TBOPYECKOI'O MBILIUIEHUS, MPHOOPETEHHE HABBIKOB CAMOCTOSTEIbHOMN
paboThI, yMEHHE IPUMEHSTh OTYYSHHBIC 3HAHUS TS PEIICHHUS TPAKTUYESCKHX 3a/1a4.

dopma NpoBeAEHMS HK3aMEHa: YCTHO WJIM NHCbMEHHO YCTAHABIMBAETCS peEIIeHUEM
kadenpsl. Pe3ynbraT ciaum 3K3aMeHa 3aHOCUTHCA MIPENnojaBaTesieM B 3a4ETHYIO0 KHUKKY.

7 MaTepuaabHO-TEXHHYECKOe ofecrieyeHHe Mo JUCHHUIIIMHE (MOY.110)

HanmeHoBaHHEe CrieIHATBHBIX OCHaIIEHHOCTD CIIeIHAIbHBIX TIOMEIeHUH | [lepeueHb TUIIEH3HOHHOTO
TOMEIEHUN IPOrPaMMHOTO
obecriedeHus
VYuebOHbie ayJIUTOPHU Uit | Mebens: yaeOHast Mmebeb Microsoft Windows
MIPOBEACHUS 3aHATHI JEKIIMOHHOTO | TexXxHW4eckue cpeacTBa O0yUCHUS: Microsoft Office
THIIA 9KpaH, IPOEKTOP, KOMIbIOTEP Professional Plus
(ayn. 416c, 1. Kpacnomap, yi. COMSOL Multiphysics
Crasponosbckas, 149)
Y4eOHbIe ayJUTOPUU it | MeOenb: yueOHast meOelb Microsoft Windows
TPYNIOBBIX W HHAMBHIYANbHBIX | TeXHHUECKHe cpelcTBa 0OyUCHHUS: COMSOL Multiphysics

KOHCYJIbTAllU/, TEKYIIETO KOHTPOJIS | SKpaH, MIPOEKTOP, KOMIBIOTEP
U IPOMEXYTOUHOU aTTECTALUU
(ayn.328c, 101a, r. Kpacunonap, yi.
CraBpomnoibckas, 149)

VYuebOHble ayJIUTOPHH Ut | Meb6ens: yueOHas Mebeb Microsoft Office
MpoBe/ieHusI TabopaTtopHbix paboT. | TeXHuUecKnue CpecTBa 00yUeHHUS: Professional Plus

Vuebnas  sabopatopuss ~ BIYK]I | 2KpaH, IPOEKTOP, KOMIBIOTED
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(ayn.328c, 1. Kpacuomap, yi.
CraBpormosbckas, 149)

ObopynoBaHue: BBITSDKHAS cucTeMa
BCHTHJIALNH, MEJIOBOM JIOCKOH,
CpeICTBaMH MOXapHOW O€30MacHOCTH H
OKa3aHus MEePBOM MEAMLIMHCKON MOMOILY,

JIOCKOH-9KpaHOM YHUBEPCAJIBLHOM,
KOPOTKO(OKYCHBIM HWHTEPAKTUBHBIM
MIPOEKTOPOM, HOYTOyKamu u
HEO0XOIUMBIM 11a00paTOPHBIM
obopynoBaHUEM:

JlaGopartopubiit  ctena «McciaegoBanue
CIOCO0O0B 3aUTHI OT MIPOU3BOICTBCHHOTO
urymay» BXK/I;

Crenn-tpeHaxep "CpencTtBa TYILICHHUS.
Oruaerymurtenn" CT-CTO-1;
Crenp-tperaxep "Ilporusoraser" CT-II-
1; CreHa-IIaHIeT «CpexnctBa
WHANBUAyanbHON 3ammutey CII-CU3-1;
KOMIUIEKT JeMOHCTPalMOHHBIX MTOCOOMIA
«be30macHOCTh  KHU3HENCATECIHHOCTH B
YCIIOBHSIX IPOU3BOJICTBAY;

AHemoMeTp «TKA-TIIKM-50»;
Kanmubpatop akyctuueckuit «3amura-Ky;
Bubpokanudpartop «ATO1m»;
AnHanmuzaTop  IIymMa M BHOpauuu
ACCUCTEHT Monmudukanus
«Accuctent S» lllymomep;

AHanmm3aTop ~ mymMa W BHOpamuu
ACCUCTEHT Monmudukanus
«Accuctent V3RT»; Ananuzarop myma u
Bubpannu ACCUCTEHT Monmndukanus
«Accucrenr TOTAL» Bce onmmn
(IIlymomep, aHanmu3aTOp CIEKTIpa 3BYK,
uH(ppa3ByK, yIbTPa3ByK, BHOpPOMETp
TPEXKOOPIUHATHBIN OJHOBPEMEHHO);
Anammzatop nsud «KATMACy;
Acnuparop 1y-42 ucim.l;
l'azoananuzarop MEPEHOCHOM,
BOCbMUKaHaJbHbIN ['eonan-111.

VYuebuble ayJUTOPHA JUISt
KypCOBOTO MIPOEKTUPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX paboT)
(aym.149c, 411 r. Kpacnomap, yi.
CraBpomnoibckas, 149)

Meobenb: yuebHas mebenb
TexHUYEeCKUE CpelcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEPHI

Microsoft Windows
Microsoft Office
Professional Plus

Jnga  caMmocTosiTenbHON

paboThl  OOYyYarOIIUXCS  MPEIYCMOTPEHBI  MOMEIIEHUS,
YKOMIIJICKTOBAHHBIC CHGHI/IaJ'H/ISI/IPOBaHHOI\/’I MC6€HBIO, OCHAIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOAKTIOUEHUS K ceTu «VHTepHeT» U obecreyeHrueM JOCTyNa B JIEKTPOHHYIO
“H()OPMaAIMOHHO-00Pa30BATENBHYIO CPE/ly YHUBEPCHUTETA.

HanMmeHoBanue nmoMeneHui st
CaMOCTOSTEIIFHOU pabOTHI
00yJaroIuxcs

OcCHaIIEHHOCTb MOMEIICHUI JIJIs
CaMOCTOSTEIFHON paOOTHI 00YJAIOIIIXCS

[NepeueHpb TUIEH3UOHHOTO
MPOrPaMMHOTO
obecrieueHus

TTomemnieHue i caMOCTOSATEIILHOMN
paboThl 00y4aroIUXCs (YUTATBHBIH
3an HayuHoli OnbmmoTexn)

Mebens: yaeOHast mebernnb

KowMmrekT cnenmanu3npoBaHHON mebemnu:
KOMIBIOTEPHBIC CTOJIBI

O6opynoBaHue: KOMIBIOTEPHASI TEXHUKA C
MOAKJIIOYEHUEM K WH(POPMAIMOHHO-
KOMMYHHUKaIlMOHHON cetn «MHTepHeT» u
JOCTYIIOM B 3JIEKTPOHHYIO
HH(POPMAIMOHHO-00Pa30BaTEIEHYIO CPEay
o0pa3oBaTeNbHONM  OpraHu3alyu, BeO-
KaMephl, KOMMYHHKAI[UOHHOE

WinSvrDCCore ALNG
LicSAPk MVL 2Lic CoreLic
EES

Microsoft Office
Professional Plus
Koncynprantllntoc
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o0opy0oBaHUe, 00CCICUYHUBAIONICE TOCTYII
K CETH MHTEpHET (IPOBOJHOE COCANHEHHUE
u  OecrnpoBOMHOE  COCAMHEHHWE  TI0
texuosorun Wi-Fi)

TTomemieHue a1 caMOCTOSATEIHLHOMN
pabotel oOyuatommmxcs aya. 40lc,
400c, 329c, 431¢)

ymuma CraBporonbsekas, 149

Meobenb: yauebHas mebenb

KoMmmiiekT crienmanu3upoBaHHON MeOeH:
KOMITBIOTEPHBIE CTOJIBI

ObopynoBanre: KOMOBIOTEPHAS TEXHHUKA C
MOJKJIIOYEHHEM K HMH(OPMAIMOHHO-
KOMMYHUKaIIMOHHON cetu «MHTepHeT» U
JOCTYIIOM B JNIEKTPOHHYIO
nH}pOpMaMOHHO-00pa30BaTENBHYIO Cpeay
o0Opa3oBaTeNbHOW  OpraHM3anuu, BeO-
KaMmephl, KOMMYHHUKaIIMOHHOE
o0opynoBaHHe, 00eCIeUYnBaIONIee TOCTYII
K CETH MHTEpHET (IIPOBOJHOE COEIAWHEHHUE
n  OCcIpOBOAHOE  COCIUHEHHWE IO
texuosorun Wi-Fi)

Microsoft Office
Professional Plus

Microsoft Windows
Crienamu3upoBaHHOE
nporpaMMHOe oOecrieueHne

cepun «9KOJIOT» (YIIP3A

«9KOJIOy, [1/1B-
OKOJIOT,
NMHBEHTAPU3ALINA,
MATUCTPAJIb-TOPOJ,
ATII-DKOJIOT, HAC-
OKOJIOT)

Fenix Server Academy
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