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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUNA TUCHUILIHHDI

[Tonyuenune cTyAeHTaMH TEOPETUYECKHX 3HAHUKW B 00JacTH (DU3UKO-XUMHUYECKUX
MPOLIECCOB, MPOTEKAIOIIMNX B MPUPOJHBIX U MPOU3BOACTBEHHBIX CHCTEMaX, & TAK)KE OBJIAJICHUE
METOJOJIOTHEH HCCIeoBaHus (DU3UKO-XMMHUYECKUX IPOIIECCOB, IPOTEKAIOIMUX B TaKHX
CHCTEMax.

1.2 3agaun AMCHUILIMHEI

OcBoenne cTyAeHTaMH MPO(HECCHOHATBHBIX 3HAHUN U TOIXY4YeHUH NMPO(ecCHOHATBHBIX
HaBBIKOB B 00JacTH (PU3MKO-XMMHUYECKHUX IIPOLIECCOB, MPOTEKAIOIIUX B HPUPOAHBIX U
IIPOM3BOJICTBEHHBIX CHCTEMAX.

1.3 MecTo AucuMNIMHBI (MOXYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMbl

JuctummmHa «PU3HKO-XUMHUS IPUPOIHBIX U TPOU3BOJICTBEHHBIX MPOIIECCOB» OTHOCHUTCS
K JUCIHIUTHHAM TI0 BEIOOpY YacTu, GOPMHUPYEMOH y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOIICHHH,
broxka 1. JIucuumimas! (MOIyJIM) y4eOHOTO Ii1aHa. B cooTBeTcTBHM ¢ pabovrM y4eOHBIM IIAHOM
JTUCIUIUIMHA H3y4YaeTcsi Ha | Kypce 1o ouHOW Qopme oO0ydeHus. Bui MmpoMexyTOUYHOM
aTTECTAIMU: DK3aMEH.

N3zydenuto mucturminHbl « DU3HKO-XUMUS TPUPOTHBIX U TPOU3BOICTBEHHBIX MPOIIECCOBY
NPE/IIIECTBYET U3yUCHHE NUCHUIUIMHBI « AKTYyalbHbIC 3a/lauid TeXHOC(EepHOH 0e30macHOCTH» U
«MoHuTOpUHT 0e30macHOCTHY. JJUCIMITIMHA SIBIISETCS TPEIIIECCTBYIONICH TP U3YYCHUU TaKUX
JUCIUTUIMH, Kak «MaTeMaTHUecKoe MOJICIIMPOBaHUE IMPOIECCOB MEpeHoca B TexHochepe U B
9KO3ALIUTHBIX CUCTEMaX», «Y CTOMYUBOCTh OOBEKTOB TEXHOCHEPHI».

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJIbTATOB OOY4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHNPYEeMBbIMH Pe3yJIbTATAMH OCBOEHHA 00pPa30BaTeJbHOI IPOrPaMMBbI

W3yuyenne naHHOM yuyeOHOM AMCUMIUIMHBI HAalpaBlieHO Ha (OpMHpOBaHUE Y
00yJaroMXxCs CIECYIONUX KOMITETEHIIUMN

KO}] 1 HAUMCHOBAHUE MHAMUKATOPA JOCTUIKCHUA

PesynbTaTel 00yueHus IO JUCIIUILTHHE
KOMIIETEHIIUU

IK-2 Cnoco0HocTh onpeaeasiTh MOAXOAbI MU 3alIUTHI OKPY:KalOLleld cpeAbl M OLEeHUBATH JAOCTYIIHOCTH
MPHPOIO0XPAHHBIX TEXHOJIOTHIA AJIs OPraHN3aIUN

UIIK-2.1. leMOHCTpUpYET 3HAHUS B ONPECICHUN | 3HAET M OIpeaesseT MOAXOAbl Ul 3alllUThl OKpY>Karouen
COBPEMEHHBIX MOAXOJIOB 3alUTHl OKpY)KamoIlel | cpeabl U OUEHKA  JIOCTYIHOCTH  HPUPOJOOXPaHHBIX
CpeIIbl ¥ OLICHKH JOCTYITHOCTH MPUPOAOOXPAHHBIX | TEXHOJOTMHA  JUIsi  OpraHU3alMd, OCHOBHBIC  (PHU3HKO-
TEXHOJIOTUI XUMHUYECKHE TPOIECChl, MPOTEKAIOIUe B TMPUPOJAE U
MPUMEHSEMbIE B COBPEMEHHON TEXHOJIOTUU

YMeer NpoBOOUTH INOMCK U MCIONB30BaTh IOAXOAbI IS
3aIUTBl  OKPYJKAIOLIEH Cpelbl M OLEHKU JOCTYIIHOCTb
IPUPONOOXPAHHBIX ~ TEXHOJIOTMM  Juld  OpraHu3aluy,
HUACHTH(UINPOBATH MPOIECCH], IPOTEKAIONINE B MPHUPOJE U
NIPOU3BOJACTBEHHBIX  IIpOLECCAX,  IPHUMEHATH  METOJBI
MaTeMaTHIecKOi 00padOTKH HKCIIEPUMEHTAIBHBIX JaHHBIX

Brnaneer monxonamu, cnoco6aMu M NpHEMaMH JUISl 3aIHUTHI
OKpy)Xarolle  cpebl U HPOBEIEHHsS  JKCIEPTU3BI
JOCTYIHOCTH  HPUPOAOOXPAHHBIX  TEXHOJOTMH  AJs
OpraHU3aINH, CIIOCOOHOCTHIO HACHTH(HUIIMPOBATE TPOIIECCHI,
MPOTEKAOIINE B IPUPOJIE U ITPOU3BOACTBEHHBIX ITpOIleccax Ha
OCHOBE 3aKOHOB (PM3NYECKOI XUMHHU

WIIK-2.2. Vcnomp3yeT OCHOBHBIE IOAXOABI B | 3HAaeT, KaK MCIONB30BaTh TOAXOMBI [UI1 pa3pabOTKH,
LEeNAX 3aIIUTHl OKPYJKAIOIIEH Cpefbl W OICHKH | BHEAPEHHWS W COBEPIICHCTBOBAHMSA CHCTEMBI  3aIUTHI
JOCTYITHOCTH IIPUPOJOOXPAHHBIX TEXHOIOTHH OKpYy’Karomen cpensl u OIIEHKH JOCTYITHOCTH
MPUPOJOOXPAHHBIX ~ TEXHOJOTWH,  NPUHIMUIEI  PabOTHI
COBPEMEHHOW HU3MEpPUTENbHONM TEXHUKH, COBPEMEHHBIE
METOJIbl U3MEPEHHUS

3



KO)_I 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA

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

YMeeT OCyIIECTBIATh 3alUTy OKPY>KaIOIEH CPeabl U OLEHKY
JOCTYMIHOCTH  TPHUPOJOOXPAHHBIX  TEXHOJNOTHH IS
OpraHu3alliy, UCIONb30BaTh COBPEMEHHYIO H3MEPUTENbHYIO
TEXHUKY, COBPEMEHHBIE METO bl H3MEPEHUS

Brnaneer HaBBIKaMU 3aIUTHI OKPYXKAMOLIEH cpebl U OLEHKU
JIOCTYITHOCTH IIPUPOJOOXPAHHBIX TEXHOJIOTHH,
CIIOCOOHOCTBIO MCHOJIB30BAaTh COBPEMEHHYIO U3MEPUTEIBHOM
TEXHUKY, COBPEMEHHBIE METO bl H3MEPEHUS

IIK-5 Cnoco6HoCTh onpeaensiTb 00beM H COCTaB PadoT 10 00CJIeJOBAHUIO COOPYKEHUI 0YHCTKH CTOYHBIX
BOJI H BOJIONOATOTOBKH; OCYIIECTBJISATH KOHTPOJIb H YIPaBJIeHHE 3THMH padoTaMu

HUIIK-5.1. HdemoHCTpHpYET CIIOCOOHOCTE | 3HAeT M omperenseT 00beM U cOCTaB paboT 1o 06CIEAOBaHHUIO
OCYLIECTBIIAITH  PabOTBl [0  OOCIEZOBAHHIO | COOPY)KCHHH OYHMCTKH CTOYHBIX BOJ M BOJONOATOTOBKH,
COOPY)XCHHMH  OYHCTKM  CTOYHBIX  BOA M | METOJbI yIpaBiIeHHUs HU3HKO-XUMUYECKUMH MpoLeccaMu

BOJOIIOATOTOBKH YMeeT HCHOJIb30BaTh OCHOBHBIE METOIbl W HPUEMBI IS
orpeneneHuss o0beMa M cocTaBa paboT MO 00CIeIOBaHUIO
COOPYKEHHH OYHCTKH CTOYHBIX BOJ M BOJOIMOATOTOBKH,
MPUMEHSATh METOABI  YIpaBlIeHUS (HUIUKO-XUMUICCKUMHU
MpoLIeCCaMy Uil PEIleHHsl 3aj7la4 B HOBOM IIPUJIOKCHUH,
KAa4YC€CTBCHHO OLICHUBATHh KOJINYCCTBCHHBIC pe3yJ'H)TaTI>I

Bna/:[eeT crmocodamu pacdyeta U MNPOCKTUPOBAHUA CUCTCM
obOecrieueHuss 0E30MACHOCTH U1 ONPCACIICHUS o0beMa H
cocTaBa pa60T 10 O6CJ'I€,I[OB8.HI/IIO COOpy)KeHI/Iﬁ OYHCTKH
CTOYHBIX BOJ M BOJONOATOTOBKH, MCTOJaMHU YIIPABJICHUA
(1)I/I3I/IKO-XI/IMI/I'~ICCKI/IMI/I mnmpoueccaMu il pCIICHUA 3adad B
HOBOM IIPUIIOKCHUH, CITOCOOHOCTLIO KAYECTBEHHO OLICHUBATh
KOJIMYECTBCHHBIC PE3YJIbLTATBI

HIIK-5.2. Ucnonb3yeT HaBBIKM OCYIIECTBJICHUSI | 3HAeT 00BEM M CcOCTaB padOT OCYIIECTBICHHS] KOHTPOJS U
KOHTpOJII W ympaBieHus paboramMu 1o | ympaBieHHs paboramu 10 OOCIENOBaHHIO COOPYKEHHH
O6CJ'IC,Z[OB3HI/IIO coopymeﬁuﬁ OYUCTKH CTOYHBIX O4YUCTKH CTOYHBIX BOJ nu BOOOIIOAI'OTOBKH, METOAbI
BOJI ¥ BOJIOMOATOTOBKH MaTeMaTHIECKOW 00pabOTKM SKCICPUMEHTANBHBIX NTAaHHBIX,
OCHOBHBIC 3aKOHBI (PU3NUECKON XUMUHU

YMeeT HCHob30BaTh OCHOBHBIE METOABI W MPHUEMBI
OCYILIECTBIICHUS KOHTPOJIS W YIpaBICHUS paboTaMu 0
00CIIEIOBAaHUIO COOPYXCHHH OYHCTKH CTOYHBIX BOJX U
BOJIONIOATOTOBKH, moI0upaThb HEOOXOIUMBIE
TEXHOJOTMYECKHE CXEMbl OUYMCTKM M 3allUThl  Cpeibl
00OUTaHUs, MPUMEHSITh OCHOBHBIC 3aKOHBI (PU3UUECKON XUMUU
JUIsE OOBSICHEHUH SIBICHUI B MPUPOJE U MPOU3BOJCTBEHHBIX
mpoleccax

Bnageer cnocobamu pacdyera W MPOCKTUPOBAHHS CHCTEM
obecrieueHnss ~ 0€30MACHOCTH, Ha  OCHOBE  KOTOPBIX
OCYILECTBIISICTCS KOHTPOJb U YIIPaBicHHE paboTaMu [0
00CNEeIOBAHUIO COOPY)KEHHH OYMCTKH CTOYHBIX BOJ U
BOJIOMIOJITOTOBKH, METOJAMU MaTeMaTHYeCKOil 00paboTKu
IKCIIEPUMEHTAIBHBIX JIAHHBIX

Pe3ynbpTarel 00y4eHMs] MO NHUCLUUIUIMHE JOCTHTAIOTCS B paMKaxX OCYIIECTBIEHHS BCEX
BUJIOB KOHTAaKTHOHM U CAaMOCTOSATEIbHOM pabOoThl 00yUYaIOIIMXCs B COOTBETCTBUHU C YTBEPKIEHHBIM
y4e€OHBIM IJIAHOM.

WHaukaTtopel  JOCTMXKEHHS] KOMIETEHLMH  CUMTalOTCS  CPOPMHUPOBAHHBIMU  NpU
JOCTUKEHUHN COOTBETCTBYIOUINX UM PE3YyJIbTaTOB O0yUEHUSI.

2 CTpyKTypa u cofepKaHue AUCHHUIINHBI

2.1 Pacnipenesienne Tpy10éMKOCTH MCUMILIMHBI 10 BUaM padoT

OOmiast TpyA0EMKOCTh JAUCIUILIAHBI COCTaBiisieT 4 3aderHbie eauHuilpl (144 yaca), ux
pacmpeneneHye mo BuaaM padoT MpeICTaBIeHO B TaOJIHIIE.



Bre! pabor Bcero ®dopma o0yueHust
4acoB OYHast
2 ceMecTp (Jachl)

KonTakTHas pa6oTa, B TOM 4HcJIe:
AyauTopHble 3aHATHSA (BCEro): 48 48
3aHATHsI JICKIIMOHHOTO THIIA 16 16
71a00paTOPHBIE 3aHATHS 32 32
Huas koHTaKTHasi padora: - -
Kontpons camocrostensHoi padotsl (KCP) - -
[Tpomexytounas arrecranus (MKP) 0,3 0,3
CamocTosiTesibHAsi pad0Ta, B TOM YHCJIE: 69 69
CamocTosTensHOe U3yYeHne pa3ielioB, CaMONIOATOTOBKA (IpopaboTka u
MIOBTOPEHHE JIEKIIHOHHOTO MaTepuaja U MaTepHana y4eOHUKOB U yueOHBIX 30 30
I0COOMH, ITOJrOTOBKA K JIAOOPAaTOPHBIM, KOJUIOKBHYMaM H T. J1.)
IToaroroBka Kk TeKynieMy KOHTPOJIIO 39 39
Kontpoas:
[ToaroToBka K 9K3aMeHY 26,7 26,7
Oomasi Tpy10eMKOCTh "ac. 144 144

B TOM YNCJIe KOHTAKTHasi padora 48,3 48,3

3a4. ey 4 4

2.2 Conep:xaHue U CHUIIMHBI

Pacnpenenenue Bu10B yueOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUIIUHBIL.
Paznensr (TeMbl) AUCHUIUIMHBL, H3y4aeMble BO 2 ceMecTpe (ouHast popma 00ydeHus):

KonmuecTBo yacos
Ne HamMmenosanune pa3nenos (Tem) AyauTopraz Bueayuropras
Bcero paboTa paboTa
J |03 | JIP CPC

1 XuMH4ecKkasi TepMOJHMHAMIKA TIPHPOIHBIX U 28 4 i 8 16
TPOU3BOJICTBEHHBIX IIPOLIECCOB.
[pumeHeHre GU3MIESCKON XMMHUHU JUIsl OMUCAHUS CBOHCTB 28

2  |TeTepOTeHHBIX CHCTEM W PACTBOPOB B MPUPOIHBIX U 4 - 8 16
HPOU3BOJICTBEHHBIX CHCTEMAX.

3 KuHeTHka XMMUYECKHX PEaKUUil B IPUPOIHBIX U 30 4 i 8 18
MPOM3BOJICTBEHHBIX CHCTEMaX.

4 [Mpumenenue HpU3NUECKON XUMUU JIJIs1 OTIMCAHUS CBOMCTB 31 4 ) 8 19
JIICTIEPCHBIX CUCTEM B IIPUPOJIE U ITPOHU3BOJICTBE.
HUTOI'O no pasoenam oucyuniurvl 117 16 - 32 69
KouTtpois camoctositenibaoi pabotsl (KPIT) - - - - -
[Mpomexyrounas arrecrauusi (MKP) 0,3 - - - -
[ToAroToOBKA K 9K3aMEHY 26,7 - - - -
OO6mas TpyJJ0€MKOCTh MO JUCIUILTNHE 144 - - - -

[Tpumeuanue: JI — nexuun, [13 — mpaktuueckue 3ansatus / cemunapsl, JIP — maboparopusie

3anaTus, CPC — camoctosiTenbHas paboTa CTyAeHTa.

2.3 Conep:xanue pa3iesioB (TeM) THCHUTITHHBI
2.3.1 3aHATHHA JIEKIMOHHOTO THIIA

HaumenoBanue paznena

(Temsr)

Coneprxanne pasjena (TeMbl)

dopMa TeKy1Lero
KOHTPOJIA

1 |Xumuueckas
TepMOIMHAMHKA
MIPUPOJHBIX U
MIPOU3BOJICTBEHHBIX
MIPOLIECCOB

OCHOBBI XUMHUYECKOU TEPMOJIUHAMUKH. Onpenenenne
HanpaBJICHUA CaMOIIPOMU3BOJILHOTO MPOTCKAHUA XUMHYECKON
peakiuu. Pacuér cocraBa paBHOBECHOU pEaKIIMOHHOW CMECH.
3aBUCUMOCTh KOHCTAHThl PaBHOBECHSI XMMHUYECKOH peakluu OT
TeMIeparypsl W JaBjieHHs. YIpaBieHUE MPOTEKaHHEM
XMMHUYECKUX PeaklHil B MPOU3BOACTBEHHBIX IIpOLECcCaXx.

KP




2 |[Ipumenenue THMbl reTeporeHHbIX CUCTEM, BCTpEeUaromuxcs B npupoaHsix u|KP
(U3MYECKOM XUMHH JUI  |TIPOU3BOJICTBEHHBIX cuctemax. [IpaBmio ¢as ['m66ca. OcHoBHBIE
ONHCaHMs CBOUCTB JUarpaMMbl COCTOSHUSI TETEPOT€HHBIX CUCTEM. Y paBHEHUS
rereporeHHsix cucteM u |Knaneiipona u Knaneiipona — Knaysunyca. MeToas! 04MCTKU U
PacTBOPOB B IPUPOJHBIX |pa3eeHHs, IPUMEHsIEMbIE B IPOMBIIIJICHHOCTH, OCHOBAHHBIE HA
U TIPOU3BOACTBEHHBIX MPUMEHEHUU TePMOAUHAMUKYI I€TEPOr€HHBIX CUCTEM.

cucTeMax Tumsl  pacTBOPOB,  BCTPEYAIOIIMXCST B HPUPOTHBIX U
MPOM3BOJCTBEHHBIX cHcTeMax. KomnuratuBHbIE — CBOMCTBa
pacTBOpoB. KHCIIOTHO-OCHOBHOE pPaBHOBECHE W OKHCINUTEIHHO-
BOCCTaHOBHTEIbHBIE Mpomecchl B ruapochepe. Ilpomeccsr,
CBSI3aHHBIE C 3arpsi3HEHHEM THApochepsl — HOHHU3AIUA
XMUMHYECKHUX 3arpsA3HUTENCH, THAPONIN3 CONEH W OPraHUYecKHX
COCIMHEHUH, Tpolecch KOMIUIEKcooOpa3oBaHus. KucnoTHble
JOXIM, WX BIUSHUE Ha 0O0BEKTHI runpocdepsl. PactBopenne
n3dpitka CO2 B swmTopanu MupoBoro oxeaHa. Biusiane
riobanbpHOro mnoreryieHust Ha pactBopumoctb CO2. bydepnsie
CBOMCTBA PUPOJHBIX BOJ

3 |Kunernka xumnueckux |OcHOBBI (HOpMaJbHOW XUMHYECKOHW KHHETHKH mpocTeiXx u|KP
peaxIyii B IPUPOAHBIX U |CIOKHBIX ~ peakluuil. 3aBUCUMOCTh KOHCTAHTBI  CKOPOCTH
IIPOU3BO/ICTBEHHBIX XMUMHYECKOH peakiuy OT TeMIeparypbl. MeTonsl ymnpaBleHUs
cucTeMax MPOM3BOJCTBEHHBIMH  TIpOIlECCAMH HAa OCHOBE KHHETHUKH
XMUMHYECKHX peaknnii. XUMHUIECKHE MPEBPAIICHHUS COCIUMHCHNI
cephl U a3ora B atMocdepe. O30HOBEIN croi 3emin. Kunrernka
XMMHYECKHX peaknuii oOpa3oBaHUs M pacmana cTpaTocepHOro

030Ha.  BnusHume  030HOpa3pymIAlOIIMX  BEHIECTB  Ha
KOHLICHTPAIMIO 030HA B cTpaTocdepe
4  |IIpumeHeHue OcobOeHHOCTH CTpOeHHs1 nucnepcHbIX cucteM. [Ipumenenune|KP
(bU3MYECKOM XUMHH IS |TEPMOJUHAMMKH JUIS OTNMCAHUSI CBOWCTB JUCIEPCHBIX CHUCTEM.
OTHMCAaHUS CBOHCTB OOpa3oBaHWe H POCT a’pO30JbHBIX YaCTHIl B aTMocdepe.

AUCTICPCHBIX CUCTEM B Bausaue 3arpsA3HAIOMNX BCUICCTB M JUCIICPCHBIX YacCTUIl Ha
mpupoaec U Mpou3BOACTBE |BbINIAICHUE OCAAKOB. CMOI‘I/I, UX BUJbl, YCIIOBUA BO3ZHUKHOBCHUS,
OCHOBHBIC TTPOLECCHI, MIPHUBOAAIINC K 06p330BaHI/IIO cMmora.
OCHOBHEIC XapaKTCPUCTHUKHU ITOYB. COp6].[I/IOHHBIe HEHTPBI HaCTUI]
IIOYBBbI. HOBerHOCTHO'aKTI/IBHLIe B€IIECTBa B BOJOCMax,
BCIICHUBAHUEC MPUPOAHBIX BOI. KOJIJIOI/I,HHO'Z[I/ICI'IepCHble Q)OPMLI
KOMIINICKCHBIX COC,I[I/IHGHI/II‘/'I. DHU3UKO-XUMHUYECKHE METOAbI
OYHMCTKH CTOYHBIX BOJ

2.3.2 3aHATHA CeMHHAPCKOro THNA (MpaKkTU4YecKHe / ceMHUHApPCKUe 3aHATHs/
JJabopaTopHbIe padoThbI)
JlabopaTopHbie pabOThI

®dopma
Ne HaumenoBanue pazaena (TeMbl) TemaTrka 3aHATHIA/PabOT TEKYLIETO
KOHTpOJIS
1 |Xumugeckas TepMOAWHAMMKA MIPUPOIHBIX U HccnenoBanue BIMsSHUSA COJIHEYHOTO u3inydyenus |JIP
IIPOU3BOJICTBEHHBIX IPOLIECCOB Ha JIMCCOLMAIIMI0 KOMIIOHEHTOB aTMoc(epsbl
2 |lIlpumenenune Guanueckoi XMMUH JJisi onucanus [ViccaenqoBaHne XMMUYECKUX peaKiunii JIP
CBOMCTB I'€TEPOreHHBIX CHCTEM M PaCTBOPOB B |COEIMHEHUIT cepbl B Tporiochepe
MIPUPOIHBIX M MPOU3BOJICTBEHHBIX CHCTEMAaX
3 |KuHeruka XMMHUUYECKHX PEakiMii B IpUpoaHbIX |VcciaenoBaHue pacTBOPUMOCTH KapOoHaTa B JIP
U TIPOU3BOCTBEHHBIX CUCTEMAX MOBEPXHOCTHBIX BOJAX
4  |[IpumeHenue GpuU3NIEeCKONH XUMHH [T onrcanus | MccineoBaHue CBOMCTB UCIIEPCHBIX CUCTEM JIP
CBOMCTB AUCHEPCHBIX CUCTEM B IIPUPOJIE U aTMocdepsl
IIPOU3BOJICTBE

3ammumra nmaboparopHoit pabotsl (JIP), kouTposbhas padora (KP).
IIpy w3yyeHMM JMCUUIUIMHBI MOTYT TPHMEHSATHCS  JJEKTPOHHOE  OOYy4YeHHE,
JTUCTaHIIMOHHBIE 00pa3oBaTeNibHble TeXHOJI0ruu B coorBeTcTBUU ¢ PT'OC BO.

2.3.3 IlpuMepHasi TeMATHKA KYPCOBbIX padoT (IP0eKTOB)
He npenycMmoTpeHsl.



2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs 1JIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCH M0 JUCUHUILIMHE (MOTYJII0)

[lepeyenp yueOHO-METOAMIECKOTO O0ECTIEUeHNS] TUCIIUIUIHHEI IO BHITIOTHEHUIO

Ne Bug CPC .
CaMOCTOSITEIBHOH pabOThI

1 2 3

2 |CamocTosTenpHOE 1. SIpocnaBues A.b. ®uznueckas xumus. — Mocksa: Hayunsrit mup, 2013. — 262 c.
U3yUCHHUE Pa3ZIeioB,
CaMOIIOITOTOBKA 2. llyxun, Eprennii mutpueBuy. Kommonmnas xumus [Tekcr]: yueOHUK st
(mpopaboTka 1 OakanmaBpoB: yaeOHUK 1yt cryaenToB By30B / E. JI. Hlykun, A. B. Ilepuos, E. A.
MOBTOpPEHHE AwmennHa. - 7-e u311., uctp. u go1m. - Mocksa: IOpaiit, 2014. - 444 c.

JIEKIMOHHOTO MaTepuaia
¥ MaTepuana yueOHukop |METOMMYECKHE YKa3aHUs 110 OPraHU3a MU CAMOCTOSTEILHOM paboThL.
1 y4eOHBIX TOCOOUH,
MOATOTOBKA K
J1a0opaTopHBIM padoram,
KOJUTOKBHUYMaM H T.J1.)

3 |lloaroToBKa K TEKyUIEMY
KOHTPOITIO

Mertoauueckre yKa3aHusl K BBINOJIHEHHIO JITAOOPATOPHBIX paboT. YTBEpIKACHBI
kadeapoii pusnveckoit xumuu, npotokosn Ne 17 ot 11.05.2017 r.

Meroaudeckue yKa3aHUsl K BBIIOJIHEHHIO J1JAOOPATOPHBIX padoT M0 JUCIUILIHHE.
Yr1BepxueHsl kadenpoii pusnueckoit xumun, npotokoi Ne 10 ot 13.03.2018 r.

Meronuueckue peKOMEHIAUUU K OpPraHU3allid ayJUTOPHOW U BHEAyAUTOPHOMU
(camocTosTENBHOI) PabOTHl CTYHEHTOB: MeToAW4eckue ykazaHus / coct. T.IL.
Cropoxenko, T.b. Ilounnox, A.B., becmamoB, H.B. Jloza. — KpacHonap:
Ky6anckuii roc. yu-1, 2018. 89 ¢

VY4eOHO-MEeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00yYaroIUXCs U3
YHCIIa MHBAIUIOB U JIMI C OTPaHUYEHHBIMU BO3MOKHOCTAMU 310poBbs (OB3) mpenocrasisrores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

JInst L ¢ HapyIeHUSIMH 3pSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT 0 TOKYMEHTA.

JIaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTECHTA
o0y4aromuxcs.

3 OOpa3oBaTesibHbIC TEXHOJIOTMH, NPHMEHseMble NMPH OCBOCHHHM WCHUIIHHBI
(Mmonmy.Jist)

Hns dopmupoBanus mpodecCHOHATbHBIX KOMIIETEHIIMH B MPOIECCE OCBOCHHUS Kypca
HCIIOJIb3YETCSl TEXHOJIOTHS MPOQPECCHOHATBHO-PA3BUBAIOLIET0 00yUeHHUsI, ITpeaycMaTprBaroIas
HE TOJIbKO Teperadyy TEOpPEeTUYECKOTO Marepuana, HO W CTUMYJIMPOBAHME M pa3BUTHE
MPOAYKTUBHBIX IMO3HABATEIbHBIX JEUCTBUN CTYJIEHTOB (HA OCHOBE IICHXOJIOTO-TIE1arorn4ecKon
TEOPUU TOITATHOTO (POPMHUPOBAHUS YMCTBEHHBIX ACHCTBHIA).

B xone wu3yueHWs JUCHMIUIMHBI TPETYCMOTPEHO HCIOJIB30BAHHUE  CIICTYIONTUX
0o0pa3oBaTeNbHBIX TEXHOJOTHH: JIEKIUH, JiabopaTopHbIe 3aHATH, MNpoOIeMHOe O0OydeHue,
MoAayJibHasA TEXHOJIOTH, MOATOTOBKAa IHCBMCHHBIX aHAJIUTHYCCKHUX pa60T, CaMOCTOATEIIbHAsA
paboTa CTy/IeHTOB.

KommeTeHTHOCTHEIN noaxoa B paMKax IMpernogaBaHUA JUCHUIIIMHBI PCATIU3YyCTCA B
WCTIONIb30BAaHUN WHTEPAKTUBHBIX TEXHOJOTHH M aKTHBHBIX METOJOB (TIPOEKTHBIX METOIUK,
MO3rOBOIO IITypMa, pa30opa KOHKPETHBIX CUTyallMi, aHalu3a TeJaroru4eckux 3ajad,
MEeAarorn4eckoro SKCIePUMEHTa, MHBIX ()OpPM) B COYETAHUU C BHEAYTUTOPHON pabOTOM.



WHbopmMalMOHHBIE  TEXHOJOTHH,
UCTOJIb30BaHUE  HMH(OPMAIIMOHHBIX
TEJIEeKOMMYHUKALIMOHHOU ceTH MIHTepHeT.

AnantuBHbIe 00pa30BaTEIbHBIC TEXHOIOTHH, TPUMEHSEMbIE TIPU U3yUYECHUH JUCIUTUIMHBI
— Uil JIMII C OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3I0POBbS IPENyCMOTpPEHA OpraHHU3aLus
KOHCYJIbTAllil C NCI0JIb30BAHNUEM JIEKTPOHHOM IOYTHI.

MIPUMEHSAEMbIE  TIPU
pecypcoB,  JOCTyINHBIX B

U3y4YCHUU  JAWCIHIUIMHBI
MH(POPMAIIMOHHO-

4 OueHOYHBIE CPEACTBA VIS TEKYIero KOHTPOJISl YCIIeBAaeMOCTH M IPOMeKyTOYHO
aTTecTalnu

OneHouHble CpeAcTBa IpEIHA3HAYEHBl JJIsi KOHTPOJS M OLEHKM OOpa3oBaTeIbHBIX
JOCTH)KEHUH 00y4YaroluXcsi, OCBOMBLIMX IPOTrpaMMy y4eOHOH AUCHUILINHBI «DU3NKO-XUMUS
IPUPOJHBIX U IPOU3BOACTBEHHBIX IIPOLIECCOBY.

O1eHOUHBIE CPEJCTBA BKIIOYAET KOHTPOJIbHBIE MaTepHalibl Ul NIPOBEACHUS TeKyIIero
KOHTPOJISl B KOHTPOJIBHBIX pab0oTaX, pa3HOYPOBHEBBIX 33aHUN U MPOMEKYTOYHON aTTeCTAllNU
B (hopMe BOIIPOCOB U 3a/laHUH K SK3aMEHY.

CprKTypa OLHCHOYHBIX CPEACTB AJIA Telcymei/i H l'lpOMe)KyTO‘-IHOﬁ aTrrecTalmumn

Kon 1 HanmeHnoBanue HanmMeHoBaHHE OIICHOYHOTO
Ne UHAUKaTopa (B Pesynbrarel 00y4eHus cpencTBa
n/n COOTBETCTBHH C TI. (B cooTBeTcTBMU C 1. 1.4) Texyuwii | [IpomexyTounas
1.4) KOHTPOIIb aTTecTalys
UIIK-2.1. 3HaeT u ompexpenaser mHoaxoasl i 3amutel | KP Bompoc Ha
JemoHCTpHpYET OKpy’KaroIiel cpeasl U OLEHKHU JOCTYIHOCTH 9K3aMeHe
3HAHUS B | IPUPOJOOXPAHHBIX TEXHOIOTUHN A OpraHU3aIMH,
OTIpeIeIeHUH OCHOBHBIE (U3MKO-XMMUYECKHE IIPOIIECCHI,
COBPEMCHHBIX MPOTEKAIOIMEe B MPUPOJE W NPUMEHSIEMBIE B
MOAXOZOB  3alUTHl | COBPEMEHHOH TEXHOJIOTHH
OKpYXaloIIel cpes
- orerky | Y MECT POBOJHUT MOMCK H HCTIONB30BATH MOJXO/IbI
JOCTYTHOCTH AN 3AUMTHL  OKPY)KAIOWEH Cpefsl 1 OLCHKH
NPHPOIOOXPAHHBIX JOCTYITHOCTB MPUPOIOOXPAHHBIX TEXHOJOTHH s
1 TeXHONOI M OpraHu3ally, WICHTUQHUIUPOBATh  MPOIECCHI,
MIPOTEKAIOIINE B TNPHUPOJAE M TPOU3BOJCTBEHHBIX
nporeccax, NPUMEHSITh METOJbI MaTeMaTHYeCKOM
00paboTKN SKCIIEPUMEHTAIBHBIX JaHHBIX
Brnaneet noaxonamu, criocobaMu U npueMaMHy IS
3alIUTBl  OKpYXaromieil cpeapl M TMPOBEICHHSA
SKCHEPTU3Bl  JTOCTYITHOCTH  HPUPOIOOXPAHHBIX
TEXHOJIOTHH JUIl OpPraHW3aliH, CIHOCOOHOCTHIO
HUACHTH(HUINPOBATh TIPOLECCH, NPOTEKAIOIMINE B
NpUpOJIE W TIPOW3BOJCTBEHHBIX IPOIECCaX Ha
OCHOBE 3aKOHOB (PU3NUECKON XHUMUH
UIIK-2.2. 3HaeT, Kak HCIOJb30BaTh moaxonsl g | KP Bompoc Ha
Hcnons3yer pa3paboTKy, BHEAPEHUS M COBEPIICHCTBOBAHMUS 9K3aMEHe
OCHOBHBIE MOJXOJIBI B | CHCTEMBI 3alIUTHl OKPY>KaroOIeH cpelpl W OLEHKH
IEHE'e 3alUTHI | JOCTYHOCTH TPHUPOJOOXPAHHBIX  TEXHOJIOTHUH,
OKpYXAIOMIe Cpeabl | MOJENHN CYIIECTBYIOIUX MEMOPAHHBIX TEXHOIOTHI
u OIIGHKH | 3aIIMTBl  YeJOBeKa W  Cpensl  OOWTaHWA,
JIOCTYITHOCTH TEOpPETHYEeCKHe W MPAKTUYECKHE OCHOBBI IS
2 MPHUPOIAOOXPAHHBIX aHaJM3a M OLEHKH Pa3IMYHBIX IMpo0IeM B 00macTu
TEXHOJIOTUil MeMOpaHHBIX TEXHOJIOTHH U 3aIUTHI OHOChEpHI
YMeeT OCyIIeCTBIATh 3aUTy OKPYKaIOIIeH Cpe bl
W OIEHKY JOCTYIMHOCTH IPUPOJOOXPAHHBIX
TEXHOJIOTHH Ui OpTaHU3aIlH, IPOU3BOIHTH
aHaM3 JWTepaTypHBIX HaHHBIX, CPaBHHUBATH
MTOJyYeHHBIE PE3YNbTaThl C MHPOBBIM YPOBHEM,
AHATM3UPOBATh  TOCTOMHCTBA M HEJOCTATKHU




MoJelen
TEXHOJIOTUH

CYIIECTBYIOIUX MEMOpaHHBIX

Bnageet HaBbIKaMU 3aIUTHI OKPYXKaIOIIEH cpebl U
OLICHKH JOCTYITHOCTH MIPUPOIOOXPAHHBIX
TEXHOJIOTUI

UIIK-5.1.
Hemonctpupyet
CITOCOOHOCTH
OCYIIECTBIIATh
paboThI o
00CIIeI0BaHIIO
COOpYXEHUMI
OYUCTKH  CTOYHBIX
BOJ u
BOJIOTIOJTOTOBKU

3HaeT u ompenenseT o0beM H cocTaB padoT Mo
00CIIeI0BaHHIO COOPYKEHUH OYUCTKU CTOYHBIX BOJ
U BOJOIOATOTOBKH, METOJBI YIIPABICHUS (HU3HKO-
XMMHUYECKHMHU ITPOLIECCaMU

YMeeT UCTIOIb30BaTh OCHOBHBIC METOMBI M IIPHEMEI
UL OmpefeNieHns o0beMa M COCTaBa paboT IIo
00CIIeI0BaHHIO COOPYKEHUI OYUCTKU CTOYHBIX BOJ
U BOZONOATOTOBKHM,  INPUMEHATH  METOMBI
yIpaBIeHUs (QUINKO-XUMHYESCKHIMH IPOLECCaAMH
JUIL pELIeHUs] 3ajad B HOBOM IIPHIOKCHHUH,
Ka4eCTBEHHO OLICHUBATh KOJINYECTBEHHBIE
Ppe3yIbTaThI

Brnanmeer cnocobamm pacdera W MPOSKTHPOBAHUS
CHCTEM obecrieueHHA 0e30macHOCTH TS
ompenerneHUss o0beMa © cocTaBa padoOT 1O
00CJICIOBAaHHUIO COOPYIKEHHI OUUCTKH CTOUHBIX BOT
U  BOJOMNOJATOTOBKH, METOJAMH  YIpPaBJICHHUA
(U3NKO-XMMHYCCKUMHU TPOIECCAMHU IS PEIICHUS
3aJady B HOBOM TIPHJIOXEHHH, CIIOCOOHOCTBIO
KaueCTBEHHO OLICHUBATh KOJINYECTBEHHbIE
pe3yabTaThL

KP

Bompoc Ha
9K3aMEHE

UIIK-5.2.
Hcnonb3yeT HaBBIKK
OCYIIECTBICHHS
KOHTPOJIS u
yIpaBICHUS
pabotamu 1o
00ce10BaHHIO
COOpYXEHUH
OYMCTKH  CTOYHBIX
BOJ u
BOJIOTIOZITOTOBKU

3Haer o0beM W cocTaB pPabOT OCYLIECTBICHUS
KOHTPOJII W yOpaBleHHs  pabdoTaMH MO
00CIIeI0OBaHHIO COOPYKEHHI OYUCTKU CTOYHBIX BOJ
U BOJOIOATOTOBKH, METOIBl MaTeMaTHYeCKOU
00paboTKH 9KCIIEPHUMEHTAIBHBIX JaHHBIX,
OCHOBHBIE 3aKOHBI (PU3MYESCKON XUMHHU

YMeeT UCIoab30BaTh OCHOBHBIE METO/IbI U TPUEMBI
OCYILIECTBIICHHS KOHTPOJIS U YIIpaBIeHHs paboTaMu
o0 0OCIIEIOBAaHHUIO COOPYKEHHH OYHUCTKH CTOYHBIX
BOJ ¥ BOJIOTIOATOTOBKH, OJAOUPATh HEOOXOAUMBIC
TEXHOJOTMYECKHE CXEMbl OYUCTKHM M 3alUThl
cpenpl OOWTaHUS, MPUMEHSITh OCHOBHBIC 3aKOHBI
¢usnveckoil XuMUHM A1 OOBSICHCHHUI SBJICHUI B
MIPUPO/IE U MPOU3BOACTBEHHBIX MPOIECCAX

Brnaneer cmocobamu pacuera M ITPOEKTUPOBAHUS
cucteM obOecredeHus] Oe30IacHOCTH, Ha OCHOBE
KOTOPBIX OCYIIECTBIISETCS] KOHTPOJIb U yIIPaBICHUE
paboTtamu 1o 00CIIeI0BAaHUIO COOPYKEHHI OUMCTKH
CTOYHBIX BOJl M BOAOIOATOTOBKH, METOJAMH
MaTeMaTHYeCKOH 00pabOTKM 3KCIEPUMEHTAIBHBIX
JTAHHBIX

KP

Bompoc Ha
JK3aMeHe

TunoBbie KOHTPOJIbHBbIE 32 IAHUSI UJIH HHbIE MATEPHUAJIbI, HE00X0IMMBbIE J1JIsl OLEHKH

3HAHM, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YOIIHUX ITANbI

¢GopmMupoBaHNs KOMIIETEHIIM B MPolecce 0CBOEHHUsI 00Pa30BaTeILHON MPOrpaMMBbl
Ilpumepnulit nepeuens 60npocoes u 3a0anuil



KonTtpouabHasi pa6ora no jucuuminie « ®u3uKo-XuMHus NPUPOAHBIX U MPOU3BOICTBEHHBIX

NPOLECCOB»
BapuanTt Ne 1
1. IlosicHuTe Ha TpUMEpe IOMOI€HHOM XMMHMYECKOM pEeakIUMu METOJ pacuéra cOoCTaBa
PaBHOBECHOM CMECH.
2. N300pa3ute ¢$a3oByro AuarpaMmy COCTOSIHHSI BOJBI B 00JIaCTH TpOiHOHN Touku. Kakumu
YPaBHEHUSMH OIMCBIBAIOTCSA JTMHUM 3TOW JUarpammbl?
3. 3anumure YPaBHCHUA XUMHWYCCKUX peaKum”I, OIMUCBIBAOIUX XUMHUUYCCKHUC ITPCBPALLICHUA

coenquHeHUil cepbl B arMmocgepe. Kak cBsi3aHO mNpoTekaHHe 3TUX peakuuid ¢ (HeHOMEHOM
KHCIIOTHBIX NOXxAeH? Kakoe BIusSHUE 3TH JOXKIH OKa3bIBAIOT HA O0BEKTHI THIpOchepnI?

4. Kakwue nporeccsl mpUBOIAT K BOSHUKHOBEHHIO a3po3oiieil B atMmocdepe? Kakoe BiusiHue
OHH OKa3bIBAIOT HAa COCTOSIHUE aTMOC(ephI?

BapuanT Ne 2

1. Kak MO>KHO BIIMATH HA MIOJIHOTY IPOTEKAHUS XMMUYECKOM PEaKI[UU B IPOU3BOJCTBEHHBIX
mpoleccax, UCHOJIb3ys 3aKOHbI XUMHUUECKON TepMOIMHAMUKH?

2. 3anuiuuTe ypaBHEHME, CBS3bIBAIOLIEE MEXAY CcOOOM [aBieHHME YIJIEKUCIIOro rasa B
BO3/J[yX€ U €ro KOHIICHTpaIuio B Bojae. Kakyio poib UrpaeT pacTBOpEeHHE YIIIEKHCIIOro ras3a B
BoZax MUpOBOTO OK€aHa U BBIICJICHUE €r0 U3 Hero Ha KiuMar?

3. Kakue mporeccbl MpuUBOAAT K 00pa3oBaHHIO 030Ha B aTMochepe? Kakue mporecch
NPUBOJAT K pa3pyLICHHUIO 030HA B atMochepe?

4. [TosicHuTe MexaHU3Mbl 00pa3oBaHus cMora B atMocdepe.

Bapuant Ne 3

1. 3anummTe KOHCTAHTY pAaBHOBECHS XHMHYECKOW pEakIMu, KOTOpas NpPOTEKaeT B

atMocdepe ¢ yuactuem okcuaa azota(ll). Kak Ha 3TO paBHOBecwe BIHMSIET TeMmmepaTypa U
naBjieHue B atmochepe?

2. Kakue MeTo/1pl OUMCTKH M pa3IesIeHus], IPUMEHSIEMbIE B IPOMBIIIUIEHHOCTH U OCHOBaHHEIE
Ha MPUMEHEHUHU TePMOJIMHAMUKU T€TePOTreHHBIX CUCTEM, U3BECTHBI?

3. [TpuBenuTe mpuMepsl XMMHYECKHE peaklui, MPOTEKaloINX B aTMocdepe ¢ ydyacTUEM
KHCIIOpOo/a.

4. Kaxkue tumnel cmora uzBecTHbI? [losicHUTE MEXaHU3MBI UX 00pa30BaHMS.

3a‘IeTHO-3K3aMeHaHI/IOHHLIe MaTepuaJbl 1Js l'[pOMe)KyTO"IHOﬁ aTTeCTAallMH

(3K3ameH/3a4eT)
Bonpocs! 1151 MOATOTOBKH K IK3aMeHY
1. Kak onpenenuts HampaBieHuE CaMONPOU3BOJIBHOTO MPOTEKAHUS XUMUYECKON pPEaKIuu
IIPY YCJIOBUU TIOCTOSIHCTBA JABJICHMS U TEMIIEPATYPHI B cUcTeMe?
2. Kakas BennunHa Ha3bpIBaeTCs KOHCTAHTOM paBHOBECUS] XUMUYECKOM peakiuu?
3. 3anuIuuTe KOHCTaHTY pPaBHOBECHS XHMHYECKOM pEaKIUM, KOTOpas INPOTEKAaeT B

atMocdepe ¢ ydactuem okcuaa azota(ll). Kak Ha 3TO0 paBHOBecue BIMsIET Temmeparypa u
naBieHue B atmochepe?

4. [TosicHuTEe HA MpUMepe METO/ pacy€Ta COCTaBa pABHOBECHOM CMECH, B KOTOPOU ITPOTEKAET
XUMHUYECKasl peaKLusl.

5. Sammmmre YpPaBHCHHUE, KOTOPOC IIOKA3bIBACT, KAK 3aBHCUT KOHCTAaHTa PaBHOBCCHA
XUMHUYECKON pEeaKIMM OT TeMIeparypsbl. [loscHUTE BXOASIINE B HETO BEJIMYNHBI

6. Kakx M0>xHO BIUSTH Ha IMMOJTHOTY IMPOTCKaHUA XUMHYECKOH pC€aKkuuu B IpOU3BOJACTBCHHBIX
Ipolueccax, UCIOIb3ys 3aKOHbl XUMHUYECKON TEPMOJINHAMUKH?

7. B uem cocToUT OMacHOCTh YHUUTOXKEHHS OTXOJ0B Ha MYCOPOCKUTAIOUINX 3aBoJax?

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

9. [IpuBenuTe npUMEPBl TETEPOr€HHBIX CUCTEM, BCTPEHAKOUIMXCS B NPHUPOAHBIX U

MIPOU3BOJICTBEHHBIX cucTeMax. M3o0pasute (ha3oBbie AuarpaMMbl COCTOSTHUS ATUX TE€TEPOTCHHBIX
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CHCTEM.

10.  IlpaBuno ¢a3 I'mb6ca. IlpuBeaure mpumep HCIONB30BAaHUS ypaBHEHHs IpaBuia (a3
['u60ca mpu ananu3e $ha30BoOM qUArpaMMbl COCTOSTHUSI.

11. Kakyto nH(opMaIuo o rereporeHHoN CUCTEME MOXKHO MOJTyYUTh U3 (Pa30BOM AHarpaMMbl
COCTOSHUSA?

12.  IlpuBeaute mpuMepbl npuMeHeHus: ypasHenuid Knaneiipona u Knanelipona — Kiaysuyca
JUId OIMCAaHMs PABHOBECMH B TIETEPOreHHBIX CHCTEMaX, BCTPEYAIOIIMXCS B MPUPOJLE HU
IIPOM3BOJICTBEHHBIX IIPOIlecCax.

13.  Kakue MeTOAbI OUUCTKH U pa3JelIeHUs], IPUMEHSIEMbIE B IPOMBIIUIEHHOCTH U OCHOBaHHbIE
Ha [PUMEHEHUHU TEPMOJIMHAMUKY I'€TEPOreHHbIX CUCTEM, U3BECTHBI?

14.  TloscHuTe MeTOJ 30HHOW IUIABKH, KOTOPBIA NPUMEHSIETCA I IOJIY4YEeHUs YHMCTBIX
BEIIIECTB B MPOMBIIUIEHHOCTH Ha OCHOBE TEPMOJANHAMHKH (Pa30BbIX PABHOBECHH.

15.  TloscHuTe OTIAMYUSA METOJA PEKTU(DHUKALIMM OT METOAOB IIPOCTOM U APOOHOM MEPErOHKH.
16.  Kakue cBO#CTBa pacTBOPOB HA3BIBAIOT KOJUIUTATUBHBIMU?

17. 3anumuTe ypaBHEHHE, CBs3bIBAIOLIEe MEXIY COOOH JaBlIEHME YIJIEKHUCIOrO ras3a B

BO3/[yXe M €ro KOHIICHTpAIMIO B Bojae. Kakyio poiib Hrpaer pacTBOpEHHUE YTICKUCIIOrO raza B
BOJIaX MHPOBOro OKeaHa U BBIJCICHHUE €r0 U3 HEro Ha KJIMMaT?

18. [IpuBenuTe mNpPUMEpPHl CHUCTEM, KOTOPBIC WCIOIB3YIOTCS B IMPOMBIIUICHHOCTH H
BCTPEUYAIOTCS B MPHUPOJIE, B KOTOPBIX IMPOSBIIETCS OCMOTHYECKOE AaBieHue. Kakoe ypaBHeHHE
OITMCBIBAET ITO sBJIEHUE?

19. B uém 3akioyaetcs OTIUYUE TEPMOTUHAMUYCCKOTO OTIMCAHNH PABHOBECHUIT B XUMUYECKUX
peaKkIusaxX, MPOTEKAIIINX B PACTBOPax OT PaBHOBECUM B ra3oBoi (aze?
20.  3Banumwure ypaBHEHHS] XUMUYECKUX PEAKIIUHA, OMUCHIBAIOIIUX XUMUYECKUE TTPEBPALICHUS

COeIMHEHUH cephl U a3oTa B atMocdepe. Kak cBsi3aHO MpOTEeKaHUE dTUX peakiuii ¢ PEHOMEHOM
KHCJIOTHBIX nokei? Kakoe BIMsIHUE 3TH JT0KIH OKa3bIBAIOT Ha 00bEKThI TUAPOChEphI?

21.  Yewm onpenensiercs Oy(depHas EMKOCTh €CTECTBEHHBIX BOJIOEMOB?

22.  Kak Biuser rinobajibHOE MOTEMJICHUE U MOXosoAaHue Ha pactBopumocTs CO2 B Bojax
MupoBoro okeana?

23.  XumMueckass KHHETHKa IPOCThIX peakuuil. YTO Ha3bIBalOT CKOPOCTBIO M MOPSIKOM
XUMUYECKON peakiuu?

24.  XumuuecKas KHHETHKA CIIOXKHBIX PEAKIIUH.

25.  Kak Temmeparypa BIUsSET Ha CKOPOCTh XUMHUYECKUX PEAKIIHN?

26.  IlpuBeaure mnpuUMEpbl METOJOB YINPABIEHUS CKOPOCTHIO XUMHUECKUX pEaKkUUi B
MIPOM3BOJICTBEHHBIX MPOIIeccax Ha OCHOBE KHHETUKHA XUMHUYECKUX PEAKITHIA.

27.  IlpuBeaurte npuMepbl XUMUYECKHE PEAKLIUH, TPOTEKAIOIINX B aTMochepe.

28.  Crparocdepnsrii 030H. Lkt Yenmena.

29.  KuHeTHka XMMHMYECKHX peakiuil 00pa3oBaHUs U pacnaja cTpaToc(hepHoro o3oHa.

30.  BraumsHHE 030HOpA3pYMIAIONIMX BEIIECTB Ha KOHIICHTPAIIUIO 030HA B cTpaTtocdepe.

31.  Karanutudeckue HUKIBI pa3pyLIeHUs cTpaTocGepHoro 030Ha. O30HOBBIH IIUT U 030HOBas
JBIpA.

32.  VYkaxure 0COOEHHOCTH CTPOECHHUS AUCHEPCHBIX CUCTEM.

33.  IIpuBemute mpuMepsl MPUMEHEHHUS TEPMOJMHAMUKH JIs1 OTIMCAHHSI CBOMCTB AUCIIEPCHBIX
CHCTEM.

34.  Metoapl MOTyYeHUS TUCTIEPCHBIX CHCTEM.

35.  OOpa3oBaHME U POCT a3pPO30JIbHBIX YAaCTHII B aTMOChepe.

36.  BnusHHe 3arps3HSAIONINX BEIIECTB U AUCIIEPCHBIX YACTHIl HA BHITTAJICHHE OCAIKOB.

37.  Crparocdepnbie a’po3onu. OcoOeHHOCTH MX 00pa3oBaHUS. XHUMHUYECKHE IMPOLECCHI C
y4acTHEM a’po30JI€eil.

38.  KakoB mexaHu3M 00pa3zoBaHMs «3UMHEr0» cMora JIoHoHCKoro Tumna?

39. KakoB wmexaHm3M o0Opa3oBaHHs (OTOXHUMHUYECKOTO WIH <«JieTHero» cmora Jloc-
AHJKENeccKoro Tumna?

40.  TloBepXHOCTHO-aKTHBHBIC BEIIECTBA B BOJI0EMAaX, BCIIEHUBAHHUE IPUPOIHBIX BO/I.
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4]. Kakoe Bnusinue okaspiBatoT [IAB Ha cocTosiHue pupoaHbIX BO1?

42.  BopmopacTBOpHMBIC  3arps3HMTENN:  MHMHEpajbHbIE coiH, ¢ocdaTel, HUTPATHL,
pacTBOpHUMBIE yriaeBoaopo sl nereprentsl (CMC), conu, npuMeHseMble Ipu yOOpKe CHera.

43.  Ilpupona u npobiema napHukoBoro 3¢dexra. Ilapaukossie razpl. OKHO TPO3PAYHOCTH.
Bo3MokHBIE TTOCTIEICTBHS TAPHUKOBOTO 3 dexTa.

44, Kakune (u3uko-xuMu4ecKkre MpOIECChl MPOUCXOIAT B MOHOChEpe U TepMmocdepe mpu
3armycKax pakeTHO-KOCMHUYECKOW TEXHUKH?

45.  Kakoe BIMSHUE OKa3bIBAIOT HE(PTEPOIYKTHI Ha SKOCUCTEMBI MOPEi 1 OKEaHOB?

46. [ToBenenne TSOKENBIX METAIJIOB B BOJHOW cpele: MUTpalus B BHJAE HCTUHHO
PacTBOPEHHOMU (hopMHI, B3BCIICHHBIX i KOJUIOM JHEIX YaCTHII. OO6pazoBanue
3JIEMEHTOPTaHUYECKON (POPMBI TSIKETBIX METAILIOB.

47. Komnnonano-nucnepcupie GopMbl KOMIUIEKCHBIX COSAUHEHHA. UTO BIAMSIET HA MUTPALIUIO
TSOKEJIBIX METAJUIOB B BOJHBIX CHCTEMax?

48.  CopOuus. AxtuBHbIi wi. CopOuus necTuuuaoB. PaBHOBeCcHE Ha TpaHHUIIE pa3ziena «BoJa
— JIOHHBII UD».

49. XapakTepuCTUKHU TOYB: IPAHYJIOMETPUUECKHI COCTaB, 00bEM IOpP, TUTPOCKOIMMYHOCTD,
pH, noHOOOMEHHAsT EMKOCTb.

50. CopO111st MOHOB METAJIJIOB Ha KATHOHOOOMEHHBIX IIEHTPAX MOYBCHHBIX YACTHII.

51. YT0 TaKo€ MOYBEHHBIN ITOTIOMIAIOIUNA KOMILIEKC?

Kpurtepun oueHnBanus pe3yJibTaTOB 00y4YeHUs

Onenka Kputepuu onieHHBaHHUS 10 SK3aMEHY
OLIEHKY «OTJIMYHO» 3aCIy>XHBAaeT CTYACHT, OCBOMBIIUI 3HAHUS, YMEHHUS,
KOMIIETEHIIUN U TEOPETHUUECKUN MaTepuan 0e3 mpoOesoB; BhITOJIHUBIINN
BLICOKUIL BCE 3a/laHusl, HPEIYyCMOTPEHHblE Y4YeOHbIM IUJIAHOM Ha BBICOKOM
YPOBEHD 5% KaueCTBEHHOM YPOBHE] NPAKTHYECKHE HABBIKH npoheCCHOHATLHOTO
(oTHHO) IPUMEHEHHUsI OCBOEHHBIX 3HaHUM chopmupoBanbl. CTyIeHT CBOOOIHO
BJIICET TEOPETUYECKHMM MaTepuajoM (3HAaeT KaK OCHOBHBIE, TaK U
crienn(pruIeckue CHHTETUYECKHE METO/Ibl, a TaK)Ke MEXaHU3Mbl OCHOBHBIX
peakiuii) ¥ cnoco0eH caMOCTOSTEIbHO PELINTh SK3aMEHAIIMOHHYIO 3a/1a4y
OLICHKY «XOPOIIO0» 3aCIIy)KUBAc€T CTYIEHT, NPAKTUYECKU IOJIHOCTHIO
OCBOUMBIIUI 3HaHUS, YMEHHUS, KOMIETEHIIMU U TEOPETUUECKUI Marepual,
Cpennuii yueOHbIe 3a/laHUsl HE OLIEHEHbl MaKCHUMaJbHBIM YMCIOM OajuloB, B
yPOBEH <Ay OCHOBHOM c(OpMHUpOBaJl TMpakTUYecKue HaBbIKU. CTyIEHT XOpOLIOo
(xopo1io) BJIaJIe€T TEOPETHMUYECKUM MaTepuaoM, 3HAaeT 0a30Bbleé CHUHTETHYECKUE
METOJIbl M1 UMEET NPEJCTABIECHNE O MEXAaHU3MaX OCHOBHBIX CUHTETUYECKU
BaXXHBIX peaKIfil, ClIOCOOEH CIIpaBUTHCS C IK3aMEHALMOHHOM 3a1a4ueil npu

HE3HAYUTEJIbHOM MOMOIIM CO CTOPOHBI IPENO0IaBaTENs
OLICHKY «YHAOBJICTBOPUTEJBbHO» 3aCIYKUBAaeT CTYIEHT, YacTUYHO C
npoGenaMy OCBOMBIIMM 3HAHUS, YMEHHUS, KOMIIETEHIIUN U TEOPETHUECKUN
MoporoBsiii MaTepuas, MHOrMe y4yeOHble 3aJaHus MO0 HE BBINOJHWI, JHMOO OHHU
yPOBEHb «3» OLICHEHbl 4YMCIOM OauioB ONM3KUM K MHUHUMalbHOMY, HEKOTOpPbIE
(y10BICTBOPHTE NpaKTUYeCKHe HaBbIKU He copmupoBaHbl. CTyAeHT 3HaeT 0a3oBbIe
16HO) CUHTETHYECKHE METOJIbl, OJIHAKO IIJI0XO pas?npaeTCﬂ B crienupuyYecKux
METOJIaX M MEXaHM3Max OCHOBHBIX PEaKIMH, C TPyAOM CIIPABISAETCS C
AK3aMEHAlMOHHOW 3aJayedl MpU CYHIECTBEHHOW IOMOIIM CO CTOPOHBI

penojaBaTess

MuHUMAaNbHBIN | OIIEHKY «HeyA0BJIeTBOPUTEJIbHO)» 3aCIIyKHBAeT CTYJEHT, HE OCBOMBILIUI
YPOBEHB «2)» 3HaHUS, YMEHUS, KOMIIETEHIIMM U TEOPETHYECKUH Marepuai, yueOHble
(HeyZIOBNIETBOpHU | 3aJlaHUsl HE BBINOJIHWI, IPAKTUYECKHME HABBIKKU HE C(HOPMHUPOBAHBI.
TEJIbHO) CryneHT He cmoco0eH pelMTh S5K3aMEHAIMOHHYIO0 3ajady Jaxe ¢
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MTOMOIIIBIO TPENOIaBATENsI U IUIOXO BIAJICET TEOPETUISCKUM MaTEPHAIIOM
(HaOMIOMArOTCSl  CYIIECTBEHHBIE OIIMOKK TIPH  OOCYXKICHUU 0a30BBIX
CUHTETUYECKUX METO/IOB)

Kpurtepun oueHuBaHMsI KOHTPOJbHBIX padoT

OrneHka «OTJIMYHO» BBICTABISICTCS, €CIIM CTYJSHT BBIMOJHUI paboTy 0e3 ommuboK u
HEJIOYETOB, JIOMYCTHII He 00Jiee OJJHOTO HEeI0UeTa.

OrneHKa «X0POII0», €CII CTYICHT BHITOIHIII PaboTy MOJHOCTHIO, HO JIOMYCTHII B HEW HE
Oosiee 0JHOM HEerpy0Ooil OIMOKU U OJTHOTO HEIOYEeTa, WM He 0oJiee IBYX HEJ0YCTOB.

OneHka «yI0BJIETBOPHUTEIBHO», €CIH CTYJICHT MPABWILHO BBIMIOJHWI HE MEHEe
MOJIOBUHBI padOTHI WJIU JOMYCTUII He OoJiee ABYX IrpyObIX OIIMOOK, WIM HE OoJiee OaHOU rpyOoit
¥ OJIHOUM HerpyOoi OMIMOKH ¥ OJTHOTO HEJA0YETa, UITH He 00Jiee IBYX-TPeX HErpyObIX OMUOOK, HIIH
OJTHOW HEerpyOoi OIMMOKH M TPEX HEIO0YETOB, WIH MPH OTCYTCTBHH OIIMOOK, HO NMPHU HATUYHU
YETHIPEX-TISITH HEJJOYETOB, TUIOX0 3HAET TEKCT MPOU3BEACHMSI, TOMYCKAET HCKaKeHHE (DaKTOB.

O1ieHKa «HEY10BJIETBOPHTEIbHOY», €CITU CTYJICHT JIOIYCTHII YHCIIO OIMOOK M HEJIOUETOB,
MIPEBOCXOISIIICE HOPMY, IIPU KOTOPOU MOKET OBITH BRICTABJICHA OIIEHKA «3), UJIHM €CIIN MPABUIHHO
BBIMOJIHWJI MEHEE MTOJIOBUHBI PA0OTHI.

Kpurepun ouennBanus pegeparon

O1eHKa «OTJIMYHO» — BBIIIOJHEHBI BCe TPeOOBaHMS K HANMCAHMIO U 3alllUuTe pedeparta:
o0o3HayeHa npobiema U 00OCHOBAHA €€ aKTyaJbHOCTb, CIEJIaH KPAaTKUW aHalIu3 pa3iIMyuHbIX
TOYEK 3pPEHUs Ha paccMaTpUBaEMyIO MpOOJeMy U JIOTUYHO M3JI0’K€Ha COOCTBEHHAs MO3MLIMA,
c(OpMYIHpPOBAaHBl BBIBOJBI, TEMa pPACKPBITA IOJHOCTHIO, BBIIEPXKAH OOBEM, COOIIOIECHBI
TpeOOBaHUS K BHELIHEMY O(OPMIIEHMIO, JaHbl NPaBUJIbHbIE OTBETHl HA [ONOJHHUTEIbHbIC
BOIIPOCBHI.

O1eHKa «XOpOLI0» — OCHOBHbIE TPeOOBaHUS K pedepaTy U €ro 3aluTe BIIOJIHEHBI, HO
IIPU ATOM JIOMYLIEHbl HEJOUEThl. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B U3JI0’KEHUU MaTepuala;
OTCYTCTBYET JIOTHUECKasl IOCIIEA0BAaTEIbHOCTh B CYXJIEHUSIX; HE BblAepkaH oObeM pedepara;
MMEIOTCS YIyIIEeHUs B 0QOpMIIEHUH; Ha JJONOJHUTENIbHbBIE BOITPOCHI IIPH 3aLIUTE JaHbl HETIOJIHbIE
OTBETBHI.

OrneHka «y10BJ1eTBOPUTEIbHO» — UMEIOTCS CYIIIECTBEHHbIE OTCTYIUIEHUS OT TpeOOBaHUM
K pedepupoBaHuio. B 4acTHOCTH, TeMa OCBElIEHA JIMIIb YAaCTUYHO; JOMYIIEHbI (pakTHdyecKue
OIIMOKK B COJEp)KaHUU pedepaTa WIM IMPHU OTBETE HA JOMOJHUTEIbHBIE BONPOCHI; BO BpPEMs
3aIUTHI OTCYTCTBYET BBIBO/I.

OneHka «Heyl0BJEeTBOPUTEJbLHO» — TeMa pedepara He packpbiTa, OOHApYKHUBAaETCS
CYLIECTBEHHOE HETIOHMMAaHUE MPOOIIEMBI.

Kpurepun nndpepenuuposannoii oneHku pedepara

Kpurepunu onenku MaxkcuMaibHasi OlleHKa B bajuiax
JIOrMYHOCTD U3JI0KECHHUS 3
PackpeiTue Tembl 3
Hcnonp3oBaHue mupokoi nHGOpMalMOHHON Oa3bl 3
Hanuume coOCTBEHHBIX BBIBOAOB, 0000IIECHMI, 3

KPUTHYCCKOT'O aHaJIn3a

CobaroieHue npaBuil IUTHPOBAHUS 2
[IpaBmiIbHOCTH OOpMIIEHHS 1
Hroro: 15

13-15 6ayIoB — OTIIMYHO;
10-12 6annoB — xoporo;
8-9 6ayIoB - yIOBJICTBOPUTEIILHO;
0 6ayIOB — HEYIOBJICTBOPUTEIILHO.
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Kpurepun oueHuBanusi J1adoOpaTOPHBIX padoT

«5» (OTIIMYHO, 3a4TEHO): BHITIOTHEHBI BCE 3aJaHUs 1a00paTOPHOI pabOThI, CTYACHT YETKO
u 6e3 omrOOK OTBETUII Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XopoImIo, 3a4TE€HO): BBITIOJHEHBI BCE 3aJaHUs J1a00paTOpHOW pPabOTHI; CTYACHT
OTBETUJI Ha BCE KOHTPOJIbHBIE BOPOCHI C 3aMEUaHUSIMHU.

«3» (YIOBIETBOPUTENBHO, 3a4TCHO): BBIMOJIHECHBI BCE 3aJaHMs JIa0OpaTOPHOU paboThI ¢
3aMEYaHHsIMH; CTYACHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMH.

«2» (He 33,‘-ITGHO)Z CTYACHT HC BBIIIOJHUII WA BbIIIOJIHWII HCHIPAaBUIIbHO 3adaHUA
1abopaTopHOit pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMU UITU HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

5 [lepedyenn yueOHOM JTUTEPATYPHI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTHii

5.1 YueOnas qureparypa

1. SpocnaBueB A.b. ®uznueckas xumusi. — Mocksa: Hayunsrit mup, 2013. — 262 c.

2. [lykun, EBrenuit JmutpueBuu. Kommounnas xumusi [Tekct]: yueOHUK s
OakanaBpoB: yueOHUK s ctyaeHToB By30B / E. JI. lllykun, A. B. Ilepuos, E. A. AMenuna. - 7-¢
u3., ucnp. u gom. - Mocksa: IOpaiit, 2014. - 444 c.

3. KoBanenko, A.B. Maremarudyeckoe MoOJAEIUPOBAHUE (PUIUKO-XUMHUYECKUX
nporeccoB B cpeae Comsol Multiphysics 5.2 [DnexktpoHHBIH pecypc]: y4ued. mocodue / A.B.
KoBanenko, A.M. ¥Y3nenosa, M.X. Yprenos, B.B. Hukonenko. — DnektpoH. naH. — CaHKT-

[erepOypr: Jlanb, 2022. — 228 ¢. — Pexxum mocryna: https://e.lanbook.com/book/209906.

4. TpudonoB, Koucrantun HBanoBuu. DUNKO-XUMHYECKHE TPOLECCH B
texHocgepe [Teker]: yueOHuk s ctyaeHToB By30B / K. U. Tpudonos, B. A. JleBucuinos. - M.:
NH®PA-M: ®OPVYM, 2007. - 239 c.

5. Ctpombepr, Apmun ['enpuxoBud. ®Dusnueckas xumus [TekcT|: yuyeOHMK Ui
crynenToB By30B / A. I'. Ctpom6epr, M. I1. Cemuenko; moxa pen. A. I'. Crpombepra. - Uzn. 4-e,
ucnp. - M.: Beiciias mkomna, 2001. - 527 c.

6. [ConnoBekas, Jlngus @enoroBHa. Xumus okpyxatomeit cpeast [Teker]: yaeOHHK
1uist ctynenToB By30B / JI. @. ['onnoBckas. - 3-e uza. - M.: Mup: BUHOM. JlabopaTopus 3HaHUii,
2008. - 295 c.

7. Hypos, Bnagumup AnekceeBuu. TepMmoannamuyeckas Teopusi pactBopoB [ Tekcr]:
yaeoHOoe 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 mocobue Juist CTyAeHTOB XUM. (hak. yH-ToB / B. M. baiipamos; non pen. B. B.
Jlynuna. - M.: Akagemus, 2003. - 252 c. 6.

9. JleiikuH, FO.A. ®u3MKO-XMMHYECKHE OCHOBBI CHHTE3a MOJHMMEPHBIX COPOEHTOB
[DnexkTponHbIi pecypc]: yuebHoe mocooue / FO.A. JleitkuH. — DNeKTpoH. JaH. — 4-¢ u3d. —
Mocksa: WznarensctBo "JlaGopatopus 3nHanumit", 2020. — 416 c. — Pexum nocryna:

https://e.lanbook.com/book/151596.

5.2 Ilepuoguyeckue JuTeparypa
1. ba3bl nanubix komnanuu «Mct Beroy http://dlib.eastview.com
2. OnekrponHas 6ubanoreka GREBENNIKON.RU https:/grebennikon.ru/

5.3 UHTepHeT-pecypchl, B TOM 4HCJIe COBpeMeHHble MNpodeccHoHATbHbIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI

DJ1eKTPOHHO-0UbIM0oTeuHbIe cucTeMbl (IBC):

1. DBC «IOPAUT» 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 «JIAHDb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:

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

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

3. XKypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/

4. Hayunas snekrponnas oubnuorexa (H2B) http://www.elibrary.ru/

5. ITomHOTEKCTOBEIE APXHBbI BEAYHIUX 3alraJHbIX HAay4YHBbIX JKYPHAJIOB Ha
Poccuiickoii mnardopme Hayunsix xypHanoB HOMKOH http://archive.neicon.ru

6. HannonansHast snekTpoHHass OuOnroreka (IOCTyn K DJIEKTPOHHOW OMOIHOTeKe
muccepranuii Poccuiickoit rocynapcrBennoi oubnuorexu (PI'B) https://rusneb.ru/

7. baza manabix CSD KeMmOpwmKCKOro IeHTpa KpHUCTALIOrpadUyecKUX JTaHHBIX
(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. "Jlexropuym TB" http://www.lektorium.tv/

16. Yuausepcurerckas napopmarmonnas cucrema POCCUSA  http://uisrussia.msu.ru

NudopMmanmoHHbIe CIPABOYHBIEC CHCTEMBbI:
KoncynbranT [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII O JIOKAJIbHOM CETH C
KOMIThIOTEPOB OUOIMOTEKH ).

Pecypcsl cBOGOIHOTO T0CTyNA:

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

2. AMepukaHcKas naTeHTHast 0a3za gJaHHbIX http://www.uspto.gov/patft/

3. MunucTepcTBO Hayku M Bblcuiero oOpaszoBanust Poccuiickoit ®enepauun
https://www.minobrnauki.gov.ru/;

4. ®enepanbHblil nopran "Poccuiickoe obpazoanue" http://www.edu.ru/;

5. Nudopmannonnas cucrema "EnuHoe OKHO JocTyna K 00pa3oBaTEsIbHBIM
pecypcam" http://window.edu.ru/;

6. Ennnas  xomtekmuss 1udpoBbIX  00pa3oBaTeNbHBIX  pecypcoB  http://school-
collection.edu.ru/ .

7. Crnyx6a TeMaTH4eCcKUX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

8. CrnoBapu u >HIIMKI0ONEeAnH http://dic.academic.ru/;

9. O6pazoBarenbHbli opTan "Yuebda" http://www.ucheba.com/;

10. 3akonomnpoekT "O6 obpazoBanuu B Poccuiickoii @eneparun'. Bornpocsl u 0TBETHI

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

CoOcTBeHHBIC JJICKTPOHHBIC oOOpa3oBaTebHble M HMHG(pOPMALMOHHBIE pecypChI
KyoI'Y:

1. ONEeKTPOHHBIN Karajor Hayunoii O6ubnuoTexku KyoI'Y
http://megapro.kubsu.ru/MegaPro/Web

2. OneKTpoHHas 6ubimoreka TPYZOB YYEHBIX KyoI'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MoaybHOTO JUHAMHUYECKOTo o0yueHus http:/moodle.kubsu.ru

4. baza yuyeOHBIX MJIaHOB, y4e€OHO-METOJIMYECKHUX KOMIUIEKCOB, MyOnMKauui u

KoH(pepeHuui http://infoneeds.kubsu.ru/
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http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/

5. bubnuoreka  WHGOPMAIMOHHBIX  pecypcoB  Kadeapsl  HMHPOPMAIMOHHBIX
oOpa3oBaTenbHbIX TexHonoruit http://mschool.kubsu.ru;

6. DneKkTpoHHBIN apxuB qokymeHToB KyOI'Y http://docspace.kubsu.ru/

7. DJeKTpOHHBIE 00pa3oBaTeIbHBIE PECYpChl Kadenpsl HHHOPMAIIMOHHBIX CHCTEM U
TexHoJyioruil B oopazoBanuu KyOI'Y u nayuno-meroaudeckoro xxypHaia "IIIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6 Metoguyeckue yka3aHusi Uil 00y4aIOIIMXCH 110 OCBOCHHIO JMCIUIIIMHBI (MOYJIs1)

VYcnemHoe OCBOGHHE AMCLMIUIMHBI TPEANOIaraeT akTUBHOE, TBOPYECKOE YYacTHE
CTYJICHTA IyTEM IIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

Texymuii KOHTPOJb 3HAHUM OCYLIECTBIIAETCS HA KaXIOM JIEKIIMOHHOM 3aHATUU U
nabopaTopHoii pabote. toroas popma KOHTPOIS — SK3aMEH.

O01mme pekoMeH AU

N3ydyeHne MUCHMILTMHBI CIEIyeT HAYMHATH C MPOpadOTKH pabodeill mporpaMMel, 0coboe
BHHUMAaHUE, yAeIssd LelsM U 3a1a4aM, CTPYKTYpe U COIAEPKaHUIO Kypca.

Nmeercs aneKTpoHHas BepCus JIEKLIMN 110 JaHHOW TUCLUILINHE.

OcHoBHOl (opMoOii 00yueHHsI CTYJIEHTOB SBIISIETCS CaMOCTOsITeNbHas paboTa Haj
yueOHbIM MaTepuasoM. [Iporecc u3yueHus: AMCUUIIIIMHBI COCTOUT U3 CIEAYIOUIUX ITAIOB:

1 IlpopaboTka TEOpEeTHYECKOrO0 Marepuajga IO PEKOMEHJOBaHHBIM YyYeOHHMKaM U
KOHCIIEKTaM JIEKLIMH, IPEI0OCTaBIEHHBIX IPENO0IaBaTEIEM B 3JIEKTPOHHOM BH/JIE.

2 BbINOJIHEHHE CaMOCTOSITENbHBIX Pa0oT.

3 Cnaum 5K3aMeHa B yCTHOW WJIM TUCbMEHHOH (opme (110 YCMOTPEHUIO TPEnojaBaTess).

Padora ¢ koHcnekToM Jeknmii. [[pocMoTpuTe KOHCIIEKT Cpa3y MOCIE 3aHATUN, OTMETHTE
MaTepHuall KOHCIIEKTA JIEKUMKA, KOTOPBIM BBI3BIBACT 3aTPYIHEHUS s MoHUMaHud. [lonbiTalitech
HalTH OTBETHI HAa 3aTPYJHUTEIIBHBIE BOIPOCHI, UCIOJb3Ysl PEKOMEHIyEMYIO JuTeparypy. Eciu
CaMOCTOSITENIHO HE y/1aJ10Ch pa300paThes B MaTepuae, copMyinpyiTe BOIPOChl U 00paTUTECh
3a IOMOIIBIO K IIPEI0AABATENI0 Ha KOHCYJIbTALMK WK Onmskaiiiei iekuuu. PerynspHo orBoaute
BpeMs I IOBTOPEHUS NIPOMIEHHOT0 MaTepuaa, IpoBepsis CBOU 3HAHMsI, YMEHUS U HAaBBIKU 110
KOHTPOJIbHBIM BOIIPOCAM.

Jleknuu. Meroguka yreHus JeKIUi. JIEKIIMY SBJISIFOTCS OJHUM U3 OCHOBHBIX METOJIOB
00y4eHHs M0 TUCIUIUINHE, KOTOPbIE TOJIKHBI pelliaTh CIEIYyIOINE 3a/1auu:

- W3JI0KUTh BAXKHEUIIMKM MaTepuall IPOrpamMMbl Kypca, OCBEHIAOLINN OCHOBHBIE
MOMEHTHI;

— pPa3BUTh Y CTYJIEHTOB MOTPEOHOCTh K CAMOCTOSITEILHON paboTe Haj y4eOHOU U
HAy4YHOU JIUTEPATypOH.

['maBHOW 3amaveil KaKJIOM JIEKIUU SIBJISIETCA PACKPBITHE CYIIHOCTH TEMBI M aHAIU3 €€
[JIaBHBIX TOJOXKEHUI. PexomeHayeTcss Ha NEepBOW JIEKIIMM JTOBECTH A0 BHMMAHHS CTYACHTOB
CTPYKTYpYy Kypca U €ro pasJieibl, a B JaJbHEHIIEeM yKa3bIBaTh Hayauio KakJoro pasziena, CyTb U
€ro 3a7auul, a, 3aKOHYMUB U3JI0’KEHHE, MTOJIBOUTH UTOT 10 3TOMY pa3zieny, YToObl CBS3aTh €ro Co
cnenyromuM. ConepkaHue JeKIMHA onpenaensercss paboueit mporpammoit kypca. Kpaiine
KeNaTeJIbHO, YTOOBI KaXKaas JIEKLMsl OXBaThIBajla U MCUYEpIbIBAIa OMpPEIeIEHHYIO0 TeMy Kypca U
IpeJIcTaBIsia cOOOM JTOrMYeCKH BIIOJIHE 3aKOHYEHHYIO paloTy. Jlydie cokpaTUTh TeMy, HO He
JIOIIYCKaTh NIEPEPBIBA €€ B TAKOM MECTE, KOTa OCHOBHAsI M€ €I11€ MTOJIHOCTHIO HE PaCKpbITa.

JlabopaTopHblie 3aHsaATHs. MeToAUKAa mNpOBeAeHHs JIA0OPATOPHBIX 3aHATHIA.
O063aBenuTech BceM HEOOXOAMMBIM METOJMUYECKUM obecriedeHueM. llepen mocerieHnem
1ab0paTopuy U3y4UTE TEOPHUIO BOIPOCA, MPEANOIAaraeMoro K UCCiIeI0BaHUIO, 03HAKOMBTECH C
PYKOBOJICTBOM IO COOTBETCTBYIOIIEH paboTe W MOArOTOBBTE MPOTOKOJ MPOBEACHUS PabOTHI, B
KOTOPBIN 3aHECUTE:

— Ha3BaHHE PabOTHI;

—3aroTOBKH TaOJIUIL JUIs 3aII0THEHUS SKCIIEPUMEHTAIbHBIMU JAaHHBIMU HAOJIIOICHHUI;

— ypaBHEHHUS XUMHUYECKHX peakluil MpeBpalleHHi, KOTopble OyAyT OCYLIECTBIEHbBI MpU
BBITNIOJTHEHUH DKCIIEPUMEHTA;
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— pacueTHbIe (OPMYIIBI.

LenssmMu npoBeneHust 1a00paTOPHBIX PaOOT SIBJISIOTCS:

— YCTQHOBJICHHE CBS3€H TEOpHM C TPAKTUKOM B (opMe SKCHEPUMEHTAIHLHOTO
HOJTBEPKICHHS [10JIOKEHUH TEOPUH;

- o0yuyeHHe CTYJEHTOB YMEHHIO aHAJIM3UPOBATh I10JIyUYE€HHbIE PE3YyJIbTaThl;

- KOHTPOJIb CAMOCTOSATENBbHOM pabOThI CTYIEHTOB 110 OCBOEHHUIO KypCa;

- o0yuyeHHe HaBbIKaM IPOPEeCCUOHATIBHON AEATEIbHOCTH

Lenn 1aGopaToOpHOTO MPAKTUKyMa JOCTUTAIOTCS HAMITYYIIUM 00pa30M B TOM CIIy4ae, €CIIu
BBINOJIHEHUIO SKCIIEPUMEHTA MPEALIECTBYET ONpEeeeHHAas MMOArOTOBUTENbHAs BHEAYJUTOPHAs
pabora. ITosTomy mpernonaBaTenb 00s3aH TOBECTH O BCEX CTYJCHTOB IpadUK BBHITOIHEHHS
71a00paTOpHBIX paboOT ¢ TeM, 4TOObI OHM MOIJIM 3aHMMAThCs LEJICHANPaBIEHHON IOMAalIHEH
noArotoBkoi. Ilepen HauanoM ouyepeHOro 3aHATHS MIPENoAaBaTelb JI0JKEH YAOCTOBEPUTHCS B
TFOTOBHOCTH CTYAECHTOB K BBIIOJIHEHUIO JJAOOPAaTOPHOI paboThI ITyTeM KOPOTKOI'0 coOece10BaHUs
U TIPOBEPKHU HAJMYMUS Y CTYACHTOB 3ar0TOBJICHHBIX TPOTOKOJIOB MIPOBEICHHS paOOTHI.

JIaGopatopHast paboTa BBINOJHAETCS CTYAEHTOM B COCTaBE IPYIIbI, MOArPYNIIbl WIN
MHAMBUAyalIbHO. Bce BBIUMCIIEHHS, BKIIIOYAs OLIEHKY TOYHOCTHU SKCIEPUMEHTA, JKEJIATEIbHO
IPOBOJIUTH BO BpeMs 3aHATH. [Ipu He10CTaTOUHOM KOJIMYECTBE BPEMEHH UX MOKHO BBIIOJIHATh
B 4achl CAaMOCTOSATEIBHOM paboTbl C 00s3aTENbHBIM MPEICTABICHUEM pE3yJIbTaTOB
IPEoIaBaTeso Ha MOCIeIYIOIUX 3aHATUSAX WK KOHCYJIbTalUsX.

OdopmiieHre 0TYETOB JOIHKHO MPOBOIUTHCS MOCIE OKOHYAHUSI pabOTHI B J1a00OPaTOPHH.
JUJ1s TOATOTOBKHU K 3alllMTe OTYETA CIIEAyeT IPOaHATU3UPOBATh SKCIIEPUMEHTAJIbHBIE PE3yJIbTaThl,
COINOCTaBUTh UX C U3BECTHBIMU TEOPETUUYECKUMU MOJIOKEHUSMU WM CIPABOYHBIMHU JaHHBIMHU,
0000IIUTh pe3yJbTaThl UCCIEOBAHUI B BUJE BBIBOJOB IO padoTe, MOArOTOBUTH OTBETHI HA
BOIIPOCHI, IPUBOJIMMBIE B METOIMYECKUX YKa3aHUAX K BBIIIOJHEHHIO JabopaTopHbIX padoT. [Tocne
3aBEpILIECHMSI BBIMOJIHEHUS JJAOOPAaTOPHBIX pabOT MPOU3BOAUTCS UX 3alUTA.

B ocBoeHuu IUCHUIUIMHBI MHBAJIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
30pOBbsl OOJIBIIOE 3HAUEHHE HMEEeT WHAMBHUIyalbHas yuyeOHas paboTa (KOHCYJbTallUH) —
JIOTIOTHUTEILHOE Pa3bsICHEHUE yUeOHOr0 MaTepuara.

WupuBuyanbHble KOHCYJNbTALMM IO MpPEIMETy SBISAIOTCS BaXHBIM  (aKTOPOM,
CIOCOOCTBYIOIIMM MHJIMBUIYaTU3allui O0yYEHUs] U YCTaHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXIy IpernojaBaTesieM MW OOy4yarollMMCS HMHBAJIUAOM MM JIMIOM C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3710POBBbSI.

Metonnka Hanucanus pedeparoB. Hanncanue pedepara siBusercs ogHod u3 dopm
00y4eHHs CTy/I€HTOB, HANPaBJIECHHOW Ha OPraHU3alMIO U MOBBIIIEHNE YPOBHS CaMOCTOSITEIbHON
paboThl CTYyEHTOB; OJHOM M3 (OpM HaydyHOH pabOTHI CTYAEHTOB, LIENbIO KOTOPOH SIBIISETCS
paciypeHre HayqyHOro Kpyro3opa CTy/1IeHTOB, 03HAaKOMJIEHHE C METOA0JIOT eI HAyYHOTO ITOKUCKaA.

OcHOBHBIE 33724 CTYJEHTa IpU HaNMCaHUM pedepara: ¢ MaKCHUMaIbHOH IOJHOTOM
HCIIOJIb30BaTh JIUTEPATYpy MO BBHIOpAHHOW TeMe (KaK PEeKOMEHIYEeMYIO, TaK U CaMOCTOSATEIbHO
noJ00paHHYI0) JJIi MPaBUIBHOTO NMOHMMAHUS aBTOPCKOW MO3MLMHU; BEpHO (0€3 HCKaKeHUs
CMBbICTIa) IepeaaTh aBTOPCKYIO MO3UIIMIO B CBOEH paboTe; yACHUTH 11 €05l U U3JI0KUTh TPUUNHBI
CBOETO corylacust (Hecorjaacus) ¢ TEM MM UHBIM aBTOPOM I10 IaHHOU mpoOieme.

Cmpyxkmypa peghepama

1. TUTynbHBINA AHCT

2. Ornasnenue

OrnasneHwue - 3To miaH pedepara, B KOTOPOM KaXKAOMY pa3zely 10JKeH COOTBETCTBOBATh
HOMEp CTpPaHUIIbl, HA KOTOPON OH HAXOJHUTCS.

3. Tekct pedepara.

OH nenuTcs Ha TPU YacTU: BBEIEHNE, OCHOBHAS YacTh U 3aKJIIOYCHHUE.

a) Beenenue - paznen pedepara, MoCBSIIEHHBIH TOCTAHOBKE MPOOJIEMBI, KOTOpast Oyaer
paccMaTpuBaThCS 1 0O0CHOBAHUIO BHIOOpA TEMBI.

6) OcHOBHast yacTb - 3TO 3BE€HO PabOTHI, B KOTOPOM IOCIENI0BATEIbHO PACKPBIBACTCS
BbIOpaHHas TeMa. OCHOBHAas 4acTb MOKET ObITh NpEACTaBlieHa KakK IEJIbHBIM TEKCTOM, TaK U
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pasneneHa Ha ruaBbl. llpu  HEoOXOOMMOCTM TEKCT pedepaTa MOXKET JONOJHATHCS
WITIOCTPAIMSIMU, Ta0IUIIAMH, TpaprKaMH, HO UMH HE CIIelyeT "TieperpyxaTth” TEKCT.

B) 3aKJII0YEHUE - JaHHBIN pa3zen pedepaTa J0JKEH ObITh IPEICTABIEH B BUJIE BBIBOJIOB,
KOTOpBIE T'OTOBATCS Ha OCHOBE IOATOTOBJIEHHOTO TEKCTA. BBIBOABI JOJKHBI OBITH KPAaTKUMU U
YyeTKUMHU. Takke B 3aKIF0UEHHE MOKHO 0003HAUNTh MPOOIIEMBl, KOTOPbIE "BBICBETHIIUCH" B X0O/€
paboTel Haa pedeparom, HO He ObLTH PACKPHITH B paboTe.

4. Criucok UCTOYHUKOB U JINTEPATyphl. B TaHHOM cniicKe Ha3bIBatOTCS KaK T€ UCTOYHUKH,
Ha KOTOpBIE CCBUIAETCS CTYJCHT MpPU MOATrOTOBKE pedepara, Tak W BCE MHBIEC, H3yUYCHHbIEC UM B
CBSI3U C €ro IMOArOoTOBKOW. B pabore MOMKHO OBITH HCHOJIB30BAHO HE MEHEEe 5 pa3HbIX
UCTOYHUKOB. PaboTa, BBINOIHEHHAs C MCIIOJIB30BAHUEM MaTepuania, COJIEPKaIlerocsi B 0JHOM
HayYHOM MCTOYHHKE, BJSETCA SBHBIM IUIarMaToM U He npuHuMaercs. Odopmiienne Cnucka
UCTOYHHKOB M JIUTEPATyphl JOJDKHO COOTBETCTBOBATH TpeOOBaHUSAM OuOIMOrpaduueckux
crangapToB. O0beM U TeXHUYECKUE TpeOOBaHMsL, IPEAbSBIsIEMbIE K BBIIIOJIHEHUIO pedepara.

[Ipe3eHTanuu Ha 3aJJaHHYIO TEMY BBINIOJHAIOTCS B iporpamme Power Point. Ona nomkna
COCTOATh MMHUMYM M3 6 claiiloB W coAep)kKaTh OCHOBHbIE OmIpereneHus, (aKTUUeCKUui
WUTIOCTPUPOBAHHBIA MaTeprall, BHIBOJIbI U CIIUCOK UCIOJIb30BaHHBIX UCTOYHUKOB.

Jlok7az1, CONpOBOXKAAIOLIMN IPE3EHTALMHU, T0JKEH 3aHUMAaTh 5-7 MUHYT.

W poknman, W nOpe3eHTaMM MPEIBApUTENbHO IPUCHUIAIOTCS MPENoJaBaTelio 10
3JIEKTPOHHON IOYTE Ha NIPOBEPKY.

MeTtoauka NOATOTOBKM K KOHTPOJIbHBIM padoTaM M HANMCAHHUS KOHTPOJBHBIX
pador. IIpu moAroroBke K KOHTPOJIBHOM PabOTe W MTOrOBOMY TECTHPOBAHUIO HEOOXOIMMO
BHUMATEJIbHO IPOYUTATh COCTABICHHBIEC paHEe KOHCIEKTHI JeKIUi. CBEPUTDH CIIUCOK BOIMPOCOB C
umeroneiicss uHpopmauueil. Henocratomyro nHpopmanuo HEOOXOAMMO HAWTH B ydeOHHKaX
(y4eOHBIX TOCOOUSX) WK B IPYTHX UCTOYHUKAX HH(POPMALINH.

KonTtponbHas paboTa npoBOAUTCS B MUCbMEHHOMN (GopMme.

KoHTposnbHble paboThl 0OBIYHO COAEPKAT HECKOJIBKO BOIPOCOB M HMMEIOT HECKOJIBKO
BapuaHToB. CTyneHT au0OO caM BBIOMpaeT OJMH M3 MPEAJIOKEHHBIX BapUaHTOB, JUOO
IpenoaaBaTesb 3aKpeIlIsieT 3a KaKIbIM CTYJIEHTOM OIPEECIICHHbII BapuaHT.

MeTtoanyecKkue peKOMeH/IalMM 1Jisl IPoBedeHusl Ik3ameHa. CTyeHThl 0053aHbl C1aTh
9K3aMEH B COOTBETCTBUU C pACHUCAaHMEM W Y4YEOHBIM IUIAHOM. DK3aMEH IO JUCIMILINHE
npecienyeT Lelb OLEHUTh padoTy CTyJEHTa 3a Kypc, MOJyYeHHE TEOPEeTHUECKUX 3HaHUH, MX
IPOYHOCTh, PA3BUTHE TBOPYECKOI'O MBIIIJICHUS, MPUOOPETEHHE HABBIKOB CaMOCTOSITEIbHOMN
paboThl, yMEHUE IPUMEHATh MOTYUYESHHBIEC 3HAHU JUI PELICHNs TPAKTUYECKUX 3a/1a4.

@dopma MpoBeleHUsT IK3aMEHA: YCTHO MM NHCbMEHHO YCTaHABJIMBAETCS pPEIIEHUEM
Kaeapsl. Pe3ynpTar ciaun sK3aMeHa 3aHOCUTHCS MIPEIo1aBaTeNIeM B 3aUETHYIO KHIDKKY.

7 MaTtepuajibHO-TeXHUYECKOe o0ecreyeHue 1o JUCHUMInHe (MOIyJI10)

HanmeHoBaHMe CriennaIbHBIX OCHaIIEHHOCTD CIIENHaIbHEIX TIOMEIeH i | [lepedeHs JUIIEH3HOHHOTO
TOMEIEHUN IIPOrPaMMHOTO
obecrieyeHus
VYuebOHbie ayJIUTOPHU st | MebGens: yueOHast Mebenb Microsoft Windows
MPOBEJICHUS 3aHATHI JIEKIIMOHHOTO | TeXHUUECKHe CpeacTBa O0yUSHHUS: Microsoft Office
THIA 9KpaH, MPOEKTOP, KOMIIBIOTEP Professional Plus
(ayn. 416¢c, r. Kpacmomap, yi1. COMSOL Multiphysics
CraBpomnosbckas, 149)
VYuebOHbie ayJJUTOPHH st | MebGens: yueOHas Mebeb Microsoft Windows
TPYIIOBBIX M HHAMBHIYANbHBIX | TeXHHUEcKHe cpelcTBa O0yUCHHUS: COMSOL Multiphysics

KOHCYJIbTAIIMH, TEKYIETO KOHTPOJIS | AKpPaH, IPOEKTOP, KOMITBIOTED
U IPOMEXYTOUYHOH aTTECTALNH
(ayn.328c, 101a, r. KpacHomap, yi1.
Crasponosbckas, 149)

VYuebHble ayJJUTOPHN st | Me0eins: yaeOHas mebens Microsoft Office
NIPOBEJICHUS JTa0OPaTOpHBIX padoT. | TexHHueckue cpencTBa 00yUCHHUS: Professional Plus

Vuebnas  sabopatopuss ~ BIYK]JI | 2KpaH, IPOEKTOP, KOMIBIOTEP
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(ayn.328c, 1. Kpacumomap, yi.
Crasponosbckas, 149)

OOopymoBaHue:  BBITSDKHAas  cHCTEMa
BECHTHIIAIUH, MEJIOBOH JIOCKOH,
CpeJICTBaMHU TOXAPHOW OC30MACHOCTH |
OKa3aHWs MePBOM MEAMLIUHCKON MOMOIIH,

JIOCKOH-3KpPaHOM YHUBEPCAIILHOM,
KOPOTKO(OKYCHBIM MHTEPaKTHBHBIM
MIPOEKTOPOM, HOYyTOyKamu u
HEO0OXOTUMBIM 1a00paTOpPHEIM
obopynoBaHUEM:

Jlabopartopubrii crern «McciemoBaHue
CIOCOOOB 3aIIUTHI OT MPOU3BOJCTBEHHOTO
mymay BX/;

Crena-tpenaxkep "CpencTBa TyLIEHHS.
Oruerymurtenu” CT-CTO-1;
Crena-tpenaxep "IIpotusorassl" CT-II-
1; CreHa-niaaHieT «Cpenctna
WHAMBUAyaIbHOHM 3amutey CII-CU3-1;
KoMmiekT neMoHCTpallMOHHBIX MOCOOMI
«be3omacHOCTh  KU3HEACATEIBHOCTH B
YCIJIOBHSIX TIPOU3BOICTBAY;

AHEMOMETp «TKA-ITKM-50»;
KamubpaTtop akyctuueckmii «3amuta-K»;
BubpokamubdpaTtop «ATO0lmy;
AHanmuzaTop  IIymMa M BHOpaumuu
ACCUCTEHT Monaudukanus
«Accuctent S» lymomep;

AHanmuzaTop  IIymMa M BHOpauuu
ACCUCTEHT Monaudukanus
«Accuctent V3RT»; AHanuzatop myma u
Bubpannu ACCUCTEHT Monundukanus
«Accuctenr TOTAL» Bcee  omnmun
(Illymomep, aHamm3aTop CHEKTpa 3BYK,
nHQPa3ByK, yIbTPa3ByK, BHOpOMETp
TPEXKOOPIMHATHBIN OJTHOBPEMEHHO);
Ananuzatop neu «KATMACy;
Acniuparop 1y-42 ucim.l;
I'azoananu3zarop NIEPEHOCHOH,
BOChMUKaHaNbHbIHN ['eonan-111.

YueOHbIe ayIUTOpHUN JUIs
KypCOBOTO MPOEKTUPOBAHHUS
(BBIIOJTHEHUS KYPCOBBIX paboT)
(aym.149c, 411 r. KpacHonmap, yi.
CraBpomnonbckas, 149)

Mebenb: yueOHast meGernnb
TexHuUeCKue cpencTBa 00yUCHHS:
9KpaH, MPOEKTOP, KOMITBIOTEPBI

Microsoft Windows
Microsoft Office
Professional Plus

s camocTosiTenbHOM

paboTel  OOydYaIIMXCA  NPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIUIEKTOBAaHHBIE CHEIHATM3UPOBAHHON MeOeIblo, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOU C
BO3MOXKHOCTBIO TOJIKITFOUEHUS K ceTh «/HTepHeT» M o0ecredeHneM JOCTyIa B DIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTENbHYIO Cpey YHHUBEPCUTETA.

HaumenoBanue nomenieHut as
CaMOCTOSATENIFHON paboOTHI
oOygarommxcs

OcCHaIIeHHOCTh TIOMEIEHUH 115
CaMOCTOSTENIFHON pabOTHI 00YJarOLTIXCS

IlepeueHb IMIEH3MOHHOTO
MPOrPaMMHOTO
oOecrneueHus

[Homewienue i caMOCTOATEILHON
paboThI 00yJaromuxcs (IUTaTbHBIN
3a1 Hay4Ho# Oubinorexn)

Meobenb: yuebHas MeOenb

KomrurekT cnennain3upoBaHHOW MeOemu:
KOMIBIOTEPHBIE CTOJIBI

OOopynoBaHue: KOMIBIOTEpHAsi TEXHUKA C
MOJKJIIOYEHHEM K HMH(OPMAIMOHHO-
KOMMYHHUKallMOHHON cetu «MHTepHET» M
JOCTYIIOM B 3JIEKTPOHHYIO
HH(POPMAIMOHHO-00pa30BaTENbHYIO Cpexy
oOpa3oBaTeNlbHON  OopraHu3anuu, BeO-
KaMephl, KOMMYHHKAIIHOHHOE

WinSvrDCCore ALNG
LicSAPk MVL 2Lic CoreLic
EES

Microsoft Office
Professional Plus
Koncyapsrantllntoc
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00opyI0BaHUE, 00CCICUYHUBAIONICE TOCTYII
K CETH MHTEPHET (IPOBOAHOE COCAMHCHHUE
U OecrmpoBOTHOE  COCAMHEHHE  TI0
texunosorun Wi-Fi)

IloMenienue a1t caMOCTOSTEILHOM
paboTel oOyuwaronuxcs aya. 401c,
400c, 329c, 431¢)

ymuma CraBporonbekas, 149

Meobernb: yuebHas MeOenb

KommiekT criennaiu3upoBaHHOW MeOemu:
KOMITBIOTEPHBIE CTOJIBI

ObopynoBanre: KOMOBIOTEPHAS TEXHHUKA C
NOAKIIOYEHHEM K  MH(OPMAIUOHHO-
KOMMYHHUKAIlMOHHON cetu «HTepHET» M
JIOCTYIIOM B JJIEKTPOHHYIO
HHPOPMANOHHO-00Pa30BaTENBEHYIO Cpexy
o0pa3oBaTeNbHON  OpraHW3aliy,  BeO-
KaMephl, KOMMYHHUKaIMOHHOE
000pyI0BaHUE, 00CCICUYHBAIOIICE TOCTYII
K CETH MHTEpHET (IIPOBOJHOE COEAMHEHUE
n  OecrpoBOAHOE  COEIUHEHHE IO
texnosorun Wi-Fi)

Microsoft Office
Professional Plus

Microsoft Windows
Crienanu3upoBaHHOE
MpoTpaMMHOE OOecIiedeHue

cepun «9OKOJIOD» (VIIP3A

«OKOJIOy, I1/1B-
DKOJIOT,
MHBEHTAPU3ALINS,
MATUCTPAJIb-TOPO/,
ATII-OKOJIOT, HJC-
DKOJIOT)

Fenix Server Academy
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