MuHKCTEPCTBO 00pa30BaHUs U HAYKH Poccuiickoit denepaunu
deepabHOE rOCY1aPCTBEHHOE OIOKETHOE o0pa3oBaTesIbHOE YUPeIKACHNE
BBICLLIEr0 00pa30BaHUs
«Ky6aHCcKuii rocy1apCTBEHHbIH YHUBEPCUTET
®daxyabTeT XMMUHU U BBICOKHX TEXHOJIOTUH

YTBEPX/IAIO:

[TpopexTop 10 yye
KauecTBy 00 4
POPEKTOP.

noonuce

« 7 »

PABOYAS TPOTPAMMA JUCOUIIJIAHBI (MOAYJIA)

B1.B./1B.06.01 ®U3UKO-XUMUSI MNPUPOAHBIX U
MPOU3BOJCTBEHHBIX TPOLECCOB

Hanpagienue noarorosku — 20.04.01 TexnochepHas 6e30MacHOCTh

HanpasinenHocTs (11poduiib) — be3onacHocTh TEXHOIOTHYECKUX MPOLECCOB 1
MPOU3BOJICTB

[Tporpamma MOArOTOBKH - aKaJleMH4ecKast
dopma 00y4eHus - OUHas

Kpanudukanus (CTerneHsb) BbITYCKHHKA - MarucTp

Kpacuomap 2018




PaGouas mporpamMma IucUMIUIMHBI «DH3UKO-XUMHUSI IPUPOAHBIX M IPOM3BOI-
CTBEHHBIX ITPOLIECCOB)» COCTABJIEHAa B COOTBETCTBHM C (peepasibHBIM rocyaap-
CTBEHHBIM 00pa30BaTeNbHBIM CTaHAApTOM Bhicuiero obpasosanus (PI'OC BO)
1o HanpapjeHuro noarotosku 20.04.01 TexunochepHas 6e3omacHOCTh (YpOBEHB

MarucTpaTypbl) yTBEp)KOEHHBIM MpuHKa3oM MuHOOpHayku Poccum ot
06.03.2015 N 172.

IIporpammy coctaBuiI(u):

JOLEHT Kadeapsl GU3MYECKOW XHMUH, s
KaHJ. XUM. HayK, Mapees C.A. 5

/
PaGouas nmporpaMma yTBep)xaeHa Ha 3acenanuu kadeaps (pazpaborunka) hpu-
3M4YeCKOH XUMHH IpoTokoia Ne 11 ot «10» anpens 2018 r.

3aBenyroumi kadenpoit GusryecKoi XUuMUK / 2 i
77 s
/

I-p XUM. HayK, Ipodeccop 3abonoukwuii B.W.

Pabouas nporpamma o6cyxneHa Ha 3aceanuu kadeaps! (BelTyckaromei) u-
3u4ecKoi XMMuu rpotokos Ne 11 ot «10» anpens 2018 r.

3aBenyromui kadeapoit GusnyecKor XMMUK %Q)//
7

I-p XMM. HayK, npogeccop 3abonoukuii B..

Pa6ouas nporpamma o6cyxaeHa Ha 3aceanuu kadeaps! (BBITyCKarOLIeH)
ob1eif, HeopraHUYeCKO! XMMHHU U HH()OPMALKOHHO-BBIYUCIIMTEIBHBIX TEXHO-
JIOTUH B XUMUHU

nportokon Ne 8 «10» anpens 2018 r.
3aBenyromuii kadeapoi obei,
Heopranuyeckoil xumuu u BT B xumuu
J-p XMM. HayK, npogeccop bykos H.H

£
YTBepx/ieHa Ha 3acelaHuu yuyeOHO-MeTOqUYEeCKON KOMUCCHHU (haKyIbTeTa Xu-

MHH U BBICOKMX TEXHOJIOrHH mpoTokos Ne 5 «20» anpens 2018 r.
Ilpencenarens YMK dakynsrera

JIOLIEHT, KaHA. XuM. Hayk Ctopoxenko T.IT. ‘/Z’{?—/,—j

Penensentsr:
H.A. MenbHuk, 3amectutens pykoBoautess OtpacieBoro yue6Ho-
METOAMYECKOTO LIEHTPA OXpaHbl TPyAa paDOTHUKOB arpoNpPOMBIIUIEHHOTO KOM-

miekca Kpacuonapckoro kpas KPHA IO ®I'BOY BO Ky6aunckuii [AY,
KaHJ.XUM.HayK

M.E. Coxonos, PyxoBogurens HOLL "JCCH"-LIKIT ®T'BOY BO «Ky6I'Y»,
KaHI.XHM.HayK ‘



1. lleain 1 3272494 OCBOEHUS JUCHUILIHHBI

1.1 leab AMCHUNIMHBI

Henbro gucuummmnasl b1.B.JIB.06.01 «®u3nko-xuMusi NpUPOJHBIX U MTPOU3BOICTBEH-
HBIX MPOIIECCOBY SIBJISICTCS MOJMyYEHUE CTYEHTAMHU TEOPETUUCCKUX 3HAHHUKA B 00JacTH (hu3u-
KO-XMMHUYECKHX MPOIECCOB, MPOTEKAIOIINX B MPUPOJIHBIX U MTPOU3BOACTBEHHBIX CUCTEMAX, a
TaK)Ke OBJIAJICHUE METOMOJIOTHEH HMCCIeA0BaHUs (PU3UKO-XUMUYECKUX TPOIECCOB, MPOTEKa-
IOIIUX B TAKHUX CHCTEMaX.

1.2 3apauy AMCHUILINHBI

3aagamMul JUCIUIUIMHBI SBIISIETCSI OCBOCHUE CTYACHTaMU MPOGECCHOHATBHBIX 3HAHUN
U TOJy4eHUH Npo(heCcCHOHATBHBIX HABBIKOB B 00JACTH (PU3HKO-XMMHUYECKHX IPOIECCOB,
MPOTEKAIONIUX B IPUPOIHBIX U IIPOU3BOJICTBEHHBIX CHCTEMAX.

1.3 MecTo AucuminHbl (MOAyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucuummza b1.B.JIB.06.02 «®u3uKo-XUMHUSI TPUPOAHBIX W IMPOU3BOJACTBEHHBIX
MIPOIIECCOBY» OTHOCHUTCS K TUCHIMIUIMHAMU IO BHIOOPY BapuaTuBHOW yactu bioka 1 yue6HOTO
maHa HarpasiieHus noarotoBku 20.04.01 TexnocdepHas 0€301acCHOCTH, HANPABICHHOCTh
(mpodmitb) «be30MmacHOCTh TEXHOIOTUIECKIX MTPOIECCOB U IPOU3BOJICTBY.

N3yuenue nucuuniauubl « PU3UKO-XUMUS TPUPOJHBIX U MPOU3BOJACTBEHHBIX MPOLEC-
COB» MPOXOJIUT MAPAIETBHO C U3YyYEHUEM JUCHIMIUIMHBI «AKTyalbHBIE 3a7au TeXHOChep-
HOM Oe3omacHocTu» U «IIpoliecchl U ammapaThl COBPEMEHHBIX CPEACTB 3aIIUTHI YeJIOBeKa U
OKpY’KaroIle cpeash». JucuuIumHa sSBiseTcs NpeAIeCTBYIOMEH TP U3yYEHUN TAKUX JIHC-
[UIUIMH, KaKk «MareMaTudeckoe MOJEIUPOBAHHE MPOIECCOB MepeHoca B TeXHocdepe U B
HKO3AMIUTHBIX CUCTEMAaX», «Y CTOMYHUBOCTh OOBEKTOB TEXHOCHEPHD.

1.4 IlepeyeHb MJIAaHNPYeMbIX pe3yJIbTATOB 00yYeHHMs MO0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX € IUVIAHMPYEMbIMH Pe3yJIbTaTaMH O0CBOCHHMSI 00pa30BaTe/IbHOIM NMporpam-
MBI

N3yuenne naHHOM y4eOHON MUCHUILIMHBI HAMPaBIeHO Ha (OpMUpPOBAHUE y 00yUaro-
MUXCs  OOIIEKYJIbTYpPHBIX/00MENpoPecCHOHANBHBIX/MTPOMECCUOHATBHBIX ~ KOMITETEHIIMN
(OK/OIIK/IK): OIIK-5, TTK-11, TTK-12.

No WNupekc | ConepxaHue Komie- B pe3ynbraTe n3yueHus: yaeOHON AUCIUTIIMHBI
. | OMITe- TeHIMH (Uu e€ ya- oOyyJaromuecs: JOJIKHBI
" | TeHIUM CTH) 3HATh yMeTh BJIA/1eTh
1. OIIK-5 | crtocoOHOCTRIO MOJE- | METOIBI MPUMEHATh  Me€- | METOJlaMu
JTUPOBaTh, YNPOIIATh, | YIPABIECHUS | TOABI  YIpaBlie- | YIIPaBICHUS
a/JIeKBaTHO TpeJACTaB- | (HU3MKO- HUSA ¢uzuko- | puszuKo-
JSTh, CPABHUBATh, UC- | XUMUYECKU- | XUMHUYECKHUMH XUMHYECKUMHU
MOJIb30BaTh  W3BECT- | MH TIPOIIEC- | MMPOIECCaMu IS | TpoIleccaMu
HbIE peIIeHHsT B HO- | caMu pelleHus 3a1a4 B | AN PEIIeHUs
BOM TPUJIOKECHHUH, Ka- HOBOM TPUJIOKE- | 3a71a4 B HOBOM
YECTBEHHO OLICHUBATH HHH; MIPUIIOKEHUU;
KOJIMYECTBEHHBIE pe- YMETh Kaye- | BJIaJETh  CIO-
3yJNbTAThI, UX MaTeMa- CTBEHHO OILIEHH- | COOHOCTBIO Ka-
THYECKH (HOPMYITHPO- BaTh KOJINYE- | YECTBEHHO
BaTh CTBEHHBIC pe- | OlleHUBaTh KO-
3yJIbTaThI JINYECTBEHHBIE
PE3YIIbTATHI
2. T[IK-11 | cnocOOHOCTBIO HWOEH- | OCHOBHBIE UIECHTU(DHUIMPO- | CITOCOOHOCTHIO




Ne Nunexc | ConaeprkaHue Komrie- B pe3ynbraTte u3yueHus: yaeOHON AUCHUTIIIMHBI
Hle KOMIIe- | TeHIUH (Wwin e€ Ya- 00yJaronuecs TOJKHBI
" | TeHIMM CTH) 3HATh yMeTh BJIA/IeTh
TUPUIHUPOBATE  MPO- | (HU3UKO- BaTh MPOIECCHI, | UACHTUDHUIIN-
Lecchl M paszpadarbl- | XUMUYECKHE | MPOTEKalllue B | poBaTh  Mpo-
BaTh MX pabouue MO- | MPOIECCHI, MPUPOAE U IpO- | LIECChl, IpOTe-
NeNid, WHTEPHpPEeTUpo- | MpoTeKaro- U3BOJICTBEHHBIX | KalOIIHe B
BaTh MAaTE€MaTHYECKHE | LIUE B IpU- | IpOLECcax; IIpUpOJIE u
MOJIETTM B HEMaTeMma- | poJie M IpU- | yMETh  IpUMe- | IPOU3BO/-
THYECKOE  COJEp)Ka- | MEHSeMbIE B | HATb METOABI Ma- | CTBEHHBIX IIPO-
HUE, OIpenessaTh J0- | COBPEMEH- TeMaTH4eCKON meccax Ha oc-
IIyIIEHUS M TPaHULbl | HOW TEXHO- 00pabOTKH JKC- | HOBE 3aKOHOB
MPUMEHUMOCTH MOJIe- | JIOTUH; NepPUMEHTaNb- ¢busnueckoi
M, MaTeMaTHYeCKH | 3HATh METO- | HBIX JAHHBIX; XUMWH,
OMKCHIBATH JKCIEPH- | Abl MaTeMa- | yMETh  IpHMe- | BIaJEeTb METO-
MEHTaJbHBIE JIAHHBIE | THYECKOM HATh OCHOBHBIC | IaMH MaTeMma-
U ompenensaTh ux Gpu- | oOpaboTku 3aKOHBI (hU3UYE- | THUYECKOH  00-
3UYECKYI0 CYIIHOCTb, | SKCIIEPUMEH- | CKOH XUMHUHU JUIsl | paOOTKH  3KC-
JieNlaTh KaueCTBEHHBIEC | TaTbHBIX OOBSICHEHUI1 SIB- | IEpUMEHTAIIb-
BBIBOJBI M3 KOJIMYE- | JAHHBIX; JICHUH B IPUPOAE | HBIX JTaHHBIX
CTBEHHBIX  JaHHBIX, | 3HATh OCHOB- | U MPOU3BO/I-
OCYILIECTBIISATh Ma- | HbIC 3aKOHBI | CTBEHHBIX  IIPO-
IIMHHOE  MOJENHpo- | (usnueckoi | meccax
BaHUE U3y4aeMbIX | XUMUHU
ITPOLIECCOB
3. [IK-12 | cnocoOHOCTBIO ~ WC- | TIPUHIIHIIBI HCII0JIb30BATh CIIOCOOHOCTBIO
MOJIb30BaTh ~ COBpe- | paboThl  CO- | COBPEMEHHYIO UCIIOJIb30BaTh
MEHHYI0O H3MEpHUTENb- | BPEMEHHOW | U3BMEPUTENIbHYIO | COBPEMEHHYIO
HOW TEXHHKY, COBpE- | U3MEPUTENb- | TEXHUKY, COBpe- | U3MEPHUTEIb-
MEHHBIE METOJbl W3- | HOM TEXHH- | MEHHBIE METOMBI | HOMl  TeXHUKY,
MepeHus KM, COBpe- | U3BMEPEHHUS COBPEMEHHBIE
MEHHBIE Me- METOJIbl U3Me-
TOJBl U3Me- peHus
peHus

2. CTpyKTypa M coep:KaHue THUCHUILINHBI
2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUIaM padoT
OO6mmas TpynoEMKOCTh TUCIUILIUHBI cocTaBiseT 3 3ad.en. (108 gacom), ux pacmpene-
JIEHUE TI0 BUAAaM paloT mpeacTaBiaeHo B Tabmute (01 cmyoenmos ODO).

Bun yae6HO# paboThI Bceero | Cemectpsl (4achl)

gacoB | 1

KonTakTHas padora, B TOM 4ncje:

AyauTopHBbIe 3aHATHS (BCEro): 34 34

3aHATHS JIEKIIMOHHOTO THUIIA 8 8 - - -

JlaGopaTopHble 3aHATHS 26 26 - - |-

3aHATUS CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUYECKHE 3aHs-

THS) i i i e

Nuas koHTaKTHas padora:

KonTponb camocrositenbaoi pabotsl (KCP) - -

ITpomexxyrounast arrectramus (MKP) 0,2 0,2




CamocrosiTesibHasi padoTa, B TOM YHcJIe:
[TpopaboTka yueObHOro (TeOpeTUYECKOro) MaTepuana 20 20 - - |-
BeinonHenne nHAMBH YA bHBIX 3a7aHui, 0hopMiIeHuE J1abo- 40 40 i e
paTopHbBIX paboT
[ToaroToBka K TEKyIieMy KOHTPOJIIO U 3aIIUTE JIJAOOPaTOPHBIX 138 | 138 i e
pabor ' '
KouTtpoJs:
[ToaroToBka K HK3aMeHy - -
Oomasn yac. 108 | 108 - - |-
TPYA0EMKOCTH B TOM YHCJie KOHTaAKTHAasi paboTa 34,2 | 34,2

3a4. ef 3 3

Hbl. Pasznensl aucuuninnnel, n3ydaemsie B 1 cemectpe (012 cmydenmos ODO)

2.2 CTpyKTypa AMCUMILIMHbI:

Pacnipenenenue BuoB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jienaM JUCLUILIU-

No KonnuecTBo yacos
- AyautopHas BnHeaynutopHas
pas- HaumeHnoBanue pa3aenon Y/UITOP YAUTOP
nena Bcero paboTa pabora
J |13 | JIP CPC
1 2 3 4 5 6 7
XuMudeckas TepMOJIMHAMUKA TTPUPOIHBIX U
1, pMOA PHPOZA 24 | 2| - | 4 18
MIPOU3BOJICTBEHHBIX MPOIIECCOB.
[Ipumenenue pu3nuecKor XUMHUHU 1JIs OTH-
5 CaHMs CBOWCTB T€TEPOTeHHBIX CHCTEM U 30 5 8 20
" |pacTBOpPOB B IPHUPOJIHBIX U IPOU3BOJICTBCH-
HBIX CUCTEMaXx.
KuHeTrka XUMHUUYECKUX PeaKIuid B IPUPOI-
3. PEAITAN B HIPUPOA™ | 238 | 2 | - | 6 15,8
HBIX ¥ POM3BOJCTBEHHBIX CHCTEMAX.
[Tpumenenue HpuU3HMUECKON XUMUU IJIs OTIH-
4. |caHuUS CBOMCTB TUCIIEPCHBIX cUCTeM B mpu- | 30 2 - 8 20
poJie ¥ MPOU3BOJCTBE.
Hmoeo no oucyuniune: 107,8| 8 - 26 73,8

[Tpumeuanue: JI — nexuun, 13 — mpaktuueckue 3anatusi / cemuHapsl, JIP — maboparopabie
sanstusi, CPC — camocrosiTenbHas paboTa cTy/ieHTa

2.3 Coaepxxanue pa3aesioB JMCHUNIINHBI:

2.3.1 3ausaTHA JeKIHOHHOI0 TUIIA

Haumenosanue dopma TeKyiero
No Coneprxanue paszena
pazzena KOHTPOJISI
1 2 3 4
1. | Xumwuueckas OCHOBBI XMMHUYECKOW TepMOAMHAMUKHU. Omnperne- KP
TEpMOJVHAMU- |JIEHUE HAIMPABICHUS CaMONPOU3BOJIBHOIO IPOTEKa-
Ka IPUPOJHBIX |HUA XUMHUYECKOU peakuuu. Pacuér cocraBa paBHO-
Y IPOU3BO/- BECHOM pPEaKIMOHHOW CMECU. 3aBUCHUMOCTh KOH-
CTBEHHBIX IPO- |CTAHTHI PAaBHOBECUSI XMMHUYECKOW PEAKIIUU OT TEM-
LIECCOB. nepaTypel U JaBJICHUsA. YIIPaBICHUE NPOTEKAaHUEM
XUMUYECKUX PEaklUMid B MPOU3BOACTBEHHBIX IPO-
1eccax.




[Ipumenenue Tumnbl TETEPOreHHBIX CUCTEM, BCTPEUAIOIIUXCA B KP
¢u3nveckoil  (IPUPOAHBIX M MPOU3BOJCTBEHHBIX cucTemax. llpa-
XUMUU IS Buiio ¢a3 ['n66ca. OCHOBHBIE qUarpaMmbl COCTOS-
OITMCAHUS HUSI TETEPOTECHHBIX CUCTEM. YpaBHeHUs Knamnelpo-
cBOMCTB rete- |Ha U Kianeiipona — Kiay3uyca. MeToibl OUMCTKH U
POTEHHBIX CU- |pa3/I€J€HMs], NPUMEHSEMbIE B MPOMBILIUIEHHOCTH,
CTEM U PACTBO- |OCHOBAHHbIE HA NPUMEHEHUU TEPMOJUHAMUKH Te-
POB B IIPUPOJ- |TEPOTEHHBIX CUCTEM.
HBIX U [IPOU3- Tunel pacTBOPOB, BCTPEUAIOLIUXCSA B MIPUPOJHBIX
BOJACTBEHHBIX | IIPOM3BOJCTBEHHBIX cucTemax. KosumratuBHble
CUCTEMaX. CBOMCTBa pacTBOpOB. KHCIOTHO-OCHOBHOE paBHO-
BECUE M OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPO-
neccsl B runpocgepe. Ilponeccsl, cBsa3aHHbIE ¢ 3a-
IpsA3HEHUEM THApochepbl — HOHHU3AIMUS XUMHUYe-
CKHX 3arpsA3HUTENEH, TUAPOIU3 COJNEN U OpraHuye-
CKHUX COEIUHEHMI, Mpolecchl KOMILIEKCooOpa3oBa-
Hus. KucrnoTHele H0KIM, UX BIMSHHE Ha OOBEKTHI
runpocdepsl. PactBopenne n3bpitka CO2 B JuTO-
panu MupoBoro oxeaHa. BnusiHue rio6anbHOTO
norerieHuss Ha pactBopuMoctb CO2. Bydepnbie
CBOMCTBA NMPUPOJIHBIX BOJI.
Kuneruka xu- OcHOBBI  (popManbHON XUMHUYECKOW KHHETUKHU KP
MUYECKHX pe- [IPOCTBIX U CIOKHBIX peakluil. 3aBUCUMOCTb KOH-
aKUW{ B IpU-  |CTAHTBhl CKOPOCTU XMMHUYECKON PEaKIUu OT TeMIle-
POIHBIX U MPO- |paTypbl. MeToapl ynpaBieHUs NPOU3BOACTBEHHBI-
W3BOJICTBEHHBIX MU MPOIIECCAMU Ha OCHOBE KMHETHUKU XMMHUYECKHX
cUCTEMax. peaxuuil.
XHWMHUYECKUE MPEBPALCHUS COCIUHEHUN CEpPBI U
azoTa B atMocepe. O30HOBHII cinoit 3emn. Kune-
THKAa XUMUYECKHX peakiuii 00pa3oBaHus U pacnaja
cTpaTocepHoro o3oHa. BrusHHe 030HOpa3pymIa-
IOLUX BEIIECTB Ha KOHUEHTPALMIO 030HA B CTPATO-
cepe.
[IpumeHeHne OcoOeHHOCTH CTpOEHUs] JAMCIEPCHBIX CHCTEM. KP
¢usnueckoit  ([[puMeHeHne TepMOAMHAMUKM Ui  ONUCAHMSA
XUMHH [ CBOMCTB AucnepcHbIX cucteM. OO6pazoBaHue U pocT
OIMCAHHUS a’p0o30JIbHBIX YacTHI] B aTtMmocdepe. BnusHue 3a-

CBOWCTB J¥C-
MEPCHBIX CU-
CTEM B MPUPOJIE
U NIPOU3BO/-
CTBE.

TPS3HSIONIMX BEIIECTB U JUCIEPCHBIX YacTHUI[ Ha
BbINIaZiIeHuEe 0cagkoB. CMOru, MX BHJBI, YCJIOBHS
BO3HUKHOBEHHS, OCHOBHBIEC IPOLIECCHI, MPUBOJS-
e K 00pa30BaHUIO CMOTA.

OcHOBHBIE XapaKTepuCTUKH 1ouB. COpOITMOHHBIC
LEHTPbl 4YacTUl] MOYBbl. [IOBEPXHOCTHO-AKTHUBHBIE
BEIIIECTBA B BOJIOEMAax, BCIICHUBAHUE TMPHUPOIHBIX
Boa. KommonaHo-nucnepcHbie (OpPMBI KOMITIEKC-
HEIX COSIUHEHHUMN.

DU3UKO-XUMUYECKHE METOABl OYUCTKU CTOYHBIX
BOJ.

*KP — xoHTpOIBHAS paboTa




2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
CemuHapckue 3aHATUS — HE NTPEyCMOTPEHBI.

2.3.3 JlabopaTopHble 3aHATHS

No HaumenoBanne 1abopatopHbIX paboT dopma TEeKyIIero KOHTPOJIs

1 2 3

1. [UccnenoBanue BAUSHUS COJIHEUHOTO U3JIYYCHUS Ha JIUCCO- 3auura JIP
U0 KOMIOHEHTOB aTMOC(EpPbI

2. |UccnenoBanne XUMUYECKUX PEAKIM COCIMHEHUI Cephl B 3amura JIP
Tponocdepe

3. [UccnenoBanue pacTBOPUMOCTH KapOOHATa B TIOBEPXHOCT- 3amura JIP
HBIX BOJIaX

4. |WccnenoBanne CBOWCTB TUCIIEPCHBIX CHCTEM aTMOC(hephl 3amura JIP

JIP-naGoparopHas pabora

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThI (IPOEKTHI) — HE MPEAYCMOTPEHBI.

2.4 IlepeueHpb yueOHO-METOANYECKOI0 o0ecreYeHusl 1S CAMOCTOATEIbHOI pado-
Thl 00Y4aI0UIUXCS M0 JUCHHILVIHHE (MOYJII0)

[TepeueHn ya4eOHO-METOAMIECKOTO 00SCTICUCHHUS JUCIIUILTAHBI 11O BBI-

yueOHoro (Teope-
TUYECKOT0) Ma-
Tepuana

Brinosinenue uH-
TUBUAYAIbHBIX
3a1anuii, opopm-
JeHue abopa-
TOPHBIX paboT

IToaroroBska k
TEKyIIeMy KOH-
TPOJIIO U 3aIIUTE
1a0b0paTOPHBIX
pabot

Ne Bun CPC MIOJTHEHUIO CaMOCTOSATENIbHOM pabOoThI
1 2 3
1 ([TpopaboTka 1. SpocnaBueB A.b. ®@usnueckas xumusa. — MockBa: Hayunsrii mup,

2013. -262 c.
2. llykun, EBrenunii ImutpueBud. Komnouanas xumus [Tekcrt]: yue6-
HUK U1 OakaiaBpoB : yueOHUK a7 cTyaeHToB By30B / E. JI. LlykuH, A.
B. Ilepuos, E. A. AmenuHa. - 7-e u31., ucnp. u jon. - Mocksa : FOpaiir,
2014. - 444 c.

Mertoanyeckue ykazaHHs [0 OpPraHU3aLUU CAMOCTOSTENIbHON PabOTHI.
Metoanueckue ykazaHus K BBITIOJHEHUIO JIA0OPaTOPHBIX padoT.
YTBepxaeHsl kadenpoit ¢uznyeckod xumuu, npoTokon Ne 17 ot
11.05.2017 .

Metoauueckie yka3aHHs K BBINOJIHEHHUIO JIAOOpaTOpHBIX padoT Mo
JTUCIUIUIMHE. YTBEpXKAeHbl Kadenpol (u3nueckoll XHUMHH, MPOTOKOI
Ne 10 o1 13.03.2018 .

MeTtoauueckrie peKOMEeH1allii K OpraHu3alii ayAUTOPHON U BHEAYAH-
TOPHOH (CaMOCTOATENbHOI) PadOTHI CTYACHTOB: METOIMYECKHE yKa3a-
Hus / coct. T.I1. Cropoxenko, T.b. [Tounnok, A.B., becnanos, H.B.
Jloza. — Kpacnonap: Kybanckuii roc. yu-1, 2018. 89 ¢

Y4eOHo-MeToAUYECKHEe MaTepUabl UIsl CAMOCTOSITETbHOM paboThl 00yJaromMXCcs U3
qyciia UHBAJIMOB U JIML C OTPAaHMYEHHBIMA BO3MOXKHOCTSIMU 310poBbst (OB3) nmpenocrasiis-
I0TCS1 B (hopMax, afanTUPOBAHHBIX K OTPAaHUYEHUSM HMX 3/10pOBbsl M BOCHPUATUS UHPOpPMa-
IUH:

JUst UL ¢ HapyIISHUSIMH 3PEHUS:
— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,




— B (popMe IIEKTPOHHOTO TIOKYMEHTA.

Jlist 5L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEILHOTO amnnapara:

— B mieyaTHoO hopme,

— B (popMe IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHh MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlns popmupoBanus mpoheCCHOHAIBHBIX KOMIIETCHIUH B MPOIIECCE OCBOCHUS Kypca
UCTIONIB3YETCsl TEXHOJIOTHS PO(ecCHOHAIbHO-PA3BUBAIOIIEr0 00yUYEeHUs, IpeayCcMaTpUBAIO-
masi He TOJIBKO Mepenady TEOpEeTHYECKOro MaTepHaia, HO U CTUMYIUPOBAHUE U Pa3BUTHE
OPOAYKTUBHBIX  IO3HABATEJbHBIX  JEHCTBUM  CTyA€HTOB (Ha OCHOBE IICHMXOJOIO-
HeJarOrHYecKOil TEOPUH MOATAITHOTO (POPMUPOBAHUS YMCTBEHHBIX JCHCTBHIA). AKTHBU3AINN
¥ MHTCHCU(UKAIIMH TT03HABATEIHFHOTO MPOIIECCa CIIOCOOCTBYIOT MCIIOJIb30BAaHHUE TIeJaroruye-
CKOM IBPUCTUKH, MOJICIIMPOBAHNE TIPOOJIEMHBIX CUTYAIMi, MYyJIbTUMEAUIHBIC TIPE3CHTAINN B
JEKIIMOHHOM Kypce. B pamkax 1abopaTopHBIX 3aHATHI MPUMEHSIOTCS METOJbI MMPOEKTHOTO
00y4YeHHsI, UCCIIETOBATEILCKUE METO/IbI, TPEHHUHIOBBIE (DOPMBI, METOJ KOHKPETHBIX CHTYya-
IIMii, UTPOBBIC TEXHOJIOTHH. B mporecce caMoCTOSATENbHOM NeATEIbHOCTH CTYICHTHI OCBau-
BarOT U aHAJIU3UPYIOT HepeHOBOﬁ HCIIaFOFI/IHGCKI/Iﬁ OIIBIT, UCIIOJIB3YsSl UMCIOIIYIOCS JINTCPATYy-
pY ¥ MH(QOPMAIMOHHBIE TEXHOJOTHH, BBICTYNAIOT C MPE3CHTAlMSIMU MEpes YJaluMUCs, Be-
IyT Ipo(OpUEHTAMOHHYIO Pa0OTy, HAKAIUIUBAIOT MOPT(OINO pa3pabOTOK.

Jlnist U1 ¢ OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pOBbsI IPEYCMOTPEHA OpraHU3aIys
KOHCYJIbTAIM C UCIIOJIb30BAaHUEM DJICKTPOHHOM ITOUTHI.

JUis MHBAJIMIOB M JIMIl C OTPAHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI PEATU3YIOTCS
WHIWBHUIYAJIbHBIC 06p330BaT€J'II)HBI€ TEXHOJIOTHH, KOTOPBIC MO3BOJIAIOT IMOJHOCTHIO MHIUBH-
Jyallu3upoBaTh COJIEpKaHUE, METOAbI U TeMIIbl Y4eOHON JesTeIbHOCTH MHBANK/A, BHOCUTH
BOBpPEMs H€06XOI[I/IMI>I€ KOPPEKIUN KaK B ACATCIBHOCTL CTYACHTA-UHBAJIWAA, TaK U B JCA-
TEJIbHOCTh IpenoaBaTers.

4. OueHo4HbIe CPeICTBA JJIsl TEKYIIero KOHTPOJIA YCIEeBAEMOCTH W HMPOMeEKY-
TOYHOWM aTTEeCTAMHU

4.1 ®oHj OLIEeHOYHBIX CPEACTB /sl MPOBeeHus TeKyIel aTTecTauuu

KonTposbHnasi pabora no qucuuminne « PU3uMKo-XuMusi NPUPOJHBIX U
IMPOU3BOJICTBCHHBIX IIPOLECCOB»
BapuanT Ne 1

1. Tlosicaute Ha mpUMepe rOMOreHHOW XMMHUYECKOH peakliuyi MeTOo]l pacyéra cocTaBa
PaBHOBECHOM CMECH.

2. Hzobpaszute (hazoByro quarpaMmMy COCTOSIHUS BOJIBI B 00JIaCTH TPOHHON ToUKH. Kaku-
MU ypaBHEHHUSMH OIMCHIBAKOTCS JINHUU 3TON 1HAarpaMMbl?

3. 3anuumuTe ypaBHEHHMs XMMHYECKHUX DPEaKLUH, ONMUCBHIBAIOIIMX XMMUYECKHE INpeBpa-
IIEHUs] coeMHEHMH cephl B atMocdepe. Kak cBA3aHO MpOTeKaHWE 3THUX PEAKIUU C
(eHOMEHOM KUCIOTHBIX A0xkei? Kakoe BiaMsiHUE 3TH JOKIN OKa3bIBalOT HA OOBEKTHI
ruapocdepsl?

4. Kakwue mporiecchl IPUBOAIT K BOSHUKHOBEHHUIO a’po3oiieit B atmochepe? Kakoe Biusi-
HHUE OHM OKa3bIBAIOT Ha COCTOSIHUE aTMOC(ephI?



KontpoabHasi padora no Aucuuminne «®u3nKo-xuMus NPUPOAHBIX U NPOU3BO/I-
CTBEHHBIX MPOIECCOB
BapuanT Ne 2

1. Kak MOXHO BIMSTh Ha MOJHOTY MPOTEKAHUS XMMHUYECKOW pEeaKkIHu B IPOU3BOJI-
CTBCHHBIX MTPpOLECCaX, UCITIOJIb3Ys 3aKOHBI XUMHUYECKOH TCpMOI[I/IHaMI/IKI/I?

2. 3anummTe ypaBHEHHUE, CBS3BIBAIOIIEE MEXIY COOOM qaBICHUE YIIIEKUCIIOTO Ta3a B
BO3/yX€ M €ro KOHIIEHTpAIIo B Bozie. Kakyro posib UrpaeT pacTBOPEHUE YIIICKUCIIOTO
rasa B Bogax MUpOBOTO OKeaHa M BBIZCTICHUE €r0 U3 Hero Ha KJIMMar?

3. Kakwue mpornecchl mpuBoAiT kK 00pa3oBaHuio 030Ha B atMocdepe? Kakue nporecchbl
NPUBOJT K Pa3pyIICHHUIO 030Ha B aTMoc(epe?

4. TlosicHUTe MEXaHU3MBI 00pa30BaHMs cMOTa B aTMochepe.

KontpoabHasi padora no Aucuuminne «®u3nKo-xuMus NPUPOAHbIX U NPOU3BO/I-
CTBEHHBIX MPOIIECCOBY
BapuanT Ne 3

1. 3anumuTe KOHCTAaHTY PaBHOBECHUS XMMUYECKOM peakliu, KOTOpas MPOTEKaeT B aTMO-
ctepe ¢ yuactuem okcuna azora(ll). Kak Ha 3To paBHOBecHe BIMSIET TemMieparypa u
naBjieHue B atmochepe?

2. Kakue MeTopl OUHCTKY U pa3AeieHus, IPUMEHIEMbIEC B TIPOMBIIIJICHHOCTH U OCHO-
BaHHbIC HAa IPUMEHEHUU TEPMOJIUHAMUKH F€TEPOTeHHBIX CUCTEM, U3BECTHBI?

3. IlpuBenuTe mpuMepsl XUMHUECKUE PEAKIIHHA, TIPOTEKAIOIIUX B aTMOC(epe C ydaTHeM
KHUCIIOPO/JIa.

4. Kakue tunbl cmora u3BecTHbl? [losicHUTE MeXaHU3MBI UX 00pa30BaHMUS.

IlepeuyeHb KOMIIETEHLMH, MPOBePsieMbIX OleHOYHbIMH cpeacTBamu: OIIK-5, TIK-11,

[1K-12

Kpurtepuu oneHuBaHus pe3yJibTaTOB KOHTPOJIBHBIX PadoT.

O1neHka «omauyno» BHICTABISIETCS, €CIM CTYIEHT BBITOJHUI paboTy 6€3 OmuOoK U
HEJIOYETOB, JIOMYCTHII HEe 00JIee OJJHOTO HEeI0UYeTa.

O1eHka «xopouto», eciau CTyIeHT BBITOJHII paboTy MOJIHOCTHIO, HO JOIMYCTHII B HEH
He OoJiee 0JIHOM HerpyOoi OMIMOKU U OJTHOTO HEJ0UeTa, WIIK He 00Jiee TBYX HEI0YETOB.

OneHka «yodoenemeopumenbroy, €CU CTYJACHT MPABUIBHO BBHIOJHUI HE MEHEe IO-
JIOBUHBI paOOThI WM TOMYCTUJI HE OoJiee IBYX TPYObIX OMIMOOK, UK HE OoJiee 0HOM TpyOoi
¥ OJTHOM HeTpyOol OIMOKK U OJJTHOTO HeJoueTa, WU He OoJiee ABYX-TpeX HErpyObIX OLIHOOK,
WIK OAHOW HerpyOoil OmIMOKM M TpeX HEJOYEeTOB, WJIU MpPU OTCYTCTBHHM OLIMOOK, HO TPHU
HAJIMYUU YEThIPEX-MATH HEJOYETOB, IJIOXO 3HAET TEKCT MPOU3BEIEHUS, JIOIMYCKAeT HCKaxe-
Hue (aKToB.

OreHka «HeyOdoenemeopumenvho», €Ciy CTYACHT JOIMYCTHI YUCIIO OIINOOK U HEJo-
YEeTOB MPEBOCXOIAIIEEe HOPMY, TTPH KOTOPOH MOKET OBITh BBICTaBIICHA OIIEHKA «3%, WIIH €CIH
NPaBUJIBHO BBIOIHHUI MEHEE MOJIOBUHBI paOOTHI.

Kpurepun onenkn 1adopaTopHbix padoT.

«5» (OTAMYHO): BBHITIOJTHEHBI BCE 3aaHUs J1a00paTOpHOI pabOThI, CTYICHT YETKO U 0e3
OIIMOOK OTBETUII Ha BCE KOHTPOJIbHBIE BOMIPOCHI.

«4» (XOpoI110): BBIOJTHEHBI BCE 3aJJaHUs JIA0OPATOPHOUM pabOThI; CTYICHT OTBETHIJ Ha
BCC KOHTPOJIbHBIC BOITPOCHI C 3aMCUYAHUSAMMU.

«3» (YyIOBIETBOPHUTEIILHO): BBITIOJIHEHBI BCE 3aJIaHMsl J1abopaTopHOil pabOThI C 3aMe-
YaHUAMU; CTYACHT OTBCTHUII HA BCC KOHTPOJIbHBIC BOIIPOCHI C 3aMCUAHUSAMU.

«2» (He 3aUTEHO): CTY/IEHT HE BBIMOIHIII WM BBIMOJIHUI HEMPAaBUIBHO 33aHUs J1a0o-



paTopHofI pa6OTBI; CTYACHT OTBCTUJI HA KOHTPOJBHBIC BOIIPOCHI C OIIMOKAaMH HJIM HE OTBETHUII
Ha KOHTPOJIbHBIC BOIIPOCHI.
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4.2 ®oH OLIEHOYHBIX CPEICTB sl MPOBEAeHHUs NMPOMEKYTOUYHON aTTecTalluu
Bomnpocsr k 3auery
Kak ompenenuTs HanpaBi€HHE CAMOIPOU3BOJIBHOIO MPOTEKAHUS XMMHUECKON peakluu
IIPU YCIIOBUU MOCTOSIHCTBA JABJICHUS U TEMIIEPATyphl B cucteMe?
Kakas BennunHa Ha3bIBae€TCs KOHCTAHTON paBHOBECHUS] XUMUYECKOM peakiuu?
3anuiuuTe KOHCTAHTY PaBHOBECHSI XMMUYECKOW peakluu, KOTOpas MPOTEKAET B aTMO-
ctepe ¢ yuactrem okcuaa azota(ll). Kak Ha 3To paBHOBecue BIuseT TeMneparypa 1 AaB-
neHue B armocdepe?
[Tosicuute Ha IpuMepe MeTO pacuéra cCocTaBa paBHOBECHON CMECH, B KOTOPOI MpOTeKa-
€T XUMUYEcKasi peaKlusl.
3anuiuTe ypaBHEHUE, KOTOPOE MOKA3hIBAET, KaK 3aBHCUT KOHCTAHTA PABHOBECHS XHUMHU-
YECKOM peakiuu oT Temneparypsl. [losicHuTe BXoad1ue B HEr0 BETUYUHbI
Kak MO»XHO BIUSTH Ha MOJTHOTY MPOTEKAHUSI XUMUYECKOU PEaKIIUi B IPON3BOACTBEHHBIX
npoleccax, UCIOJIb3Ys 3aKOHbl XUMHUUECKON TEPMOJIMHAMUKH?
B 4em cocTouT 0MacHOCTh YHUUTOXXKEHUS OTXOJ0B HAa MYCOPOCKUTAIOLINX 3aBoax?
OcCHOBHBIE THIIBI AUATPAMM COCTOSIHUSI TE€TEPOrE€HHBIX CUCTEM.
[IpuBenute mpuMepsl TeTEPOTCHHBIX CHUCTEM, BCTPEUAIOUIUXCS B MPHUPOAHBIX U MPOU3-
BOJICTBEHHBIX cucTeMax. M300pa3ure (ha3oBbie AuarpaMMbl COCTOSIHUSI TUX TETEPOreH-
HBIX CHCTEM.
[TpaBuiio ¢a3 'mbG6ca. [IpuBeaute mprmep UCHOIB30BaHUS ypaBHEHHUS NpaBuia ¢a3
['n66ca npu ananuze (Ha3oBoH AUArpaMMbl COCTOSTHUS.
Kaxkyro nnpopmaluio o rereporeHHoi CUCTEME MOYKHO MOJYyYuTh U3 (pa3oBoil nuarpam-
MBI COCTOSIHUSA?
IIpuBenure npuMepsl npuMeHeHus ypaBHeHul Kianevipona n Knaneinpona — Knaysuyca
JUIsL ONMCAHUS PAaBHOBECUM B I'ETEPOIE€HHBIX CHUCTEMAax, BCTPEUAIOLIMXCSA B NPUPOAE U
IIPOU3BOJICTBEHHBIX MPOIIECCaAX.
Kakue mMeronbl OUMCTKU U pa3/eieHMs], IPUMEHSIEMbIE B IIPOMBIIIIEHHOCTH U OCHOBAH-
HbI€ HA IPUMEHEHUU TEPMOJIMHAMUKU F€TEPOTreHHbIX CUCTEM, U3BECTHBI?
[TosicauTe MeTOX 30HHOW IUIABKH, KOTOPBINM NMPUMEHSETCS Ul MOIY4YEHHUs] YUCTBIX Be-
IIECTB B MPOMBIIIJIEHHOCTH HA OCHOBE TEPMOJIMHAMUKHU (Da30BbIX PaBHOBECHIA.
[TosicHuTe OTIMYMS MeTO/1a PeKTU(UKAIIUH OT METOJI0B IPOCTOM U APOOHON MEPErOHKH.
Kaxkwue cBolicTBa pacCTBOPOB Ha3bIBAIOT KOJUIMTATUBHBIMU?
3anumure ypaBHEHHUE, CBSA3BIBAIOIIEE MEXIY COOON JaBICHHE YIJIEKUCIOro ra3a B BO3-
JTyXe M €ro KOHILIEHTpaluio B Bojie. Kakyio posib Urpaet pacTBOpEHHUE YIJIEKUCIIOTO ra3a B
BO/aX MUpPOBOro OKeaHa U BBIJEJIEHNE €r0 U3 HETO Ha KJIUMaT?
[TpuBenuTe mpUMephl CUCTEM, KOTOPBIE HCIOIb3YIOTCS B MPOMBIIUIEHHOCTH U BCTpeda-
I0TCS B IIPUPOJIE, B KOTOPBIX IPOSBISAETCS OCMOTHYECKOe naBieHue. Kakoe ypaBHeHue
OIMCBIBAET 3TO SIBJICHUE?
B uém 3akirouaercs 0TIIMUME TEPMOJINHAMUYECKOTO ONTMCAHUH PAaBHOBECUM B XMMHYE-
CKHX peaKklMsIX, IPOTEKAIOIINX B PACTBOPAaX OT paBHOBECUM B ra3oBoi (aze?
3anuIuuTe ypaBHEHMSI XUMUYECKUX PEAKIMI, OMMCHIBAIOINX XUMUYECKHE TPEBPALICHUS
COCTMHEHUH cepbl U a30Ta B aTMocdepe. Kak cBsi3aHO mpoTeKaHUe ITHX peakuuii ¢ de-
HOMEHOM KHCJIOTHBIX A0xkJeii? Kakoe BIusHUE 3TH TOKAU OKa3bIBalOT HA OOBEKTHI TH/I-
pocdepsi?
Yem omnpenensiercst 0ydepHast eMKOCTb €CTECTBEHHBIX BOAOEMOB?
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Kak Biusier rnobajibHOE NOTEIUIEHUE U TI0X0I0AaHue Ha pacTBopuMocTb CO2 B Boziax
MupoBoro okeana?

XrMHYecKasi KWHETHKA MPOCTBIX peakuuid. YTo Ha3bIBalOT CKOPOCTBIO U MOPAIKOM XH-
MHUYECKON peakuun?

XVMHYECKasi KHHETUKA CJI0KHBIX PEaKLUi.

Kak temneparypa BiIusieT Ha CKOPOCTh XMMHUYECKUX peaKkLnii?

ITpuBenuTe npuMepsl METONOB YNPABICHHUS CKOPOCTbI0 XUMHUYECKUX PEaKLUN B IIPOU3-
BOJICTBEHHBIX ITPOLIECCaX HA OCHOBE KHHETUKU XUMUYECKUX PEaKLUM.

[TpuBeauTe NpUMEpbl XUMUYECKHE PEAKLIUi, IPOTEKAIOIIUX B aTMochepe.
Crparocdepnsiit 030H. Llukn Yenmena.

KuneTtnka xumMuueckux peakuuii 0o0pa3oBaHus U pacnaja cTpaTocepHoro o3oHa.
BnusiHre 030HOpa3pyIIaonmx BEIMECTB Ha KOHIIEHTPAIMIO 030Ha B cTpaTocdepe.
Kartanutnueckue HUKIIbI pa3pylieHus crparocGepHoro o30Ha. O30HOBBIN IUT U O30HO-
Bas JbIpa.

VYKaxxure 0COOEHHOCTH CTPOEHUS AUCIEPCHBIX CUCTEM.

[TpuBenuTe npuMepsl IPUMEHEHHSI TEPMOJIMHAMUKY ISl OUCAHUS CBOWCTB JUCIIEPCHBIX
CUCTEM.

MeTo/1bI OTY4YEeHUS JUCIIEPCHBIX CUCTEM.

OO0pa3zoBaHue U POCT a3pO30JIbHBIX YacTULl B aTMOchepe.

BnusiHue 3arps3HSAOUIMX BEHIECTB U JUCIIEPCHBIX YaCTUIL HA BBINAJICHUE OCA/IKOB.
Crparocdepnbie a3po3onu. OcoOEHHOCTH UX 00pa3oBaHUs. XHMHUYECKHUE IPOLECCHI C
Y4aCTHEM a3pO30JIeil.

KakoB mexanu3m o6pa3oBaHus «3UMHero» cmora Jlongonckoro tuna?

KakoB mexanu3M oOpa3oBaHMsl pOTOXHMUYECKOTO UITH «IETHEro» cmora Jloc-
AHmKenecckoro tumna?

[ToBepXHOCTHO-aKTHBHBIE BEIIECTBA B BOAOEMaX, BCIIEHUBAHUE ITPUPOIHBIX BOJ.

Kakoe BnusHue okaseiBaroT [IAB Ha cocTosiHue npupoaHeix Boa?

BonopacTBopumblie 3arpsi3HUTENN: MUHEPATIbHBIE COJIU, (pocdaTbl, HUTPAThI, pACTBOPHU-
MbI€ yriieBo10poibl, Aereprentsl (CMC), conmu, mpuMeHseMble Ipu YOOpKe CHera.
[Tpupona u npobiema napHukoBoro 3¢gdexra. [Tapaukossie razpl. OKHO MPO3PAUYHOCTH.
Bo3MmorkHBIE MOCIIEACTBUS TAPHUKOBOTO A deKTa.

Kakue ¢pu3znko-xumMuueckue nporecchl MpoucxoasaT B HOHOC(Epe U TepMocdepe npu 3a-
IIycKaX PakeTHO-KOCMUYECKON TEXHUKH?

Kakoe BausiHuE OKa3bIBalOT HE(PTEMPOIYKTHI HA SKOCUCTEMBI MOPEN M OKEaHOB?
[ToBeneHne TAXKENBIX METAJIJIOB B BOJHOW CpEJie: MUTPALlds B BUJI€ UCTUHHO PACTBOPEH-
HOW (hOpMBI, B3BEIIEHHBIX U KOJUIOMJIHBIX yacTull. OOpazoBaHHe 3JIEMEHTOPraHUYECKON
(bOpPMBI TSXKENBIX METAJLIOB.

Konnonano-nucnepcusie GopMbl KOMIUIEKCHBIX COeTMHEHHH. YTO BIMAET Ha MUTPALIUIO
TSKEJIBIX METAJJIOB B BOJIHBIX CUCTEMax?

Cop6uust. AxtuBHbIN 1. CopOrus necTUUI0B. PaBHOBecHe Ha rpaHuUIle pa3jena «Boja
— JIOHHBII WI».

XapaKkTepUCTUKU TOYB: I'PAaHYJIOMETPUUYECKUN COCTaB, 00BEM IOpP, THIPOCKOMUYHOCTb,
pH, HoHOOOMEHHAst eMKOCTb.

CopO111st HOHOB METAJJIOB HA KATHOHOOOMEHHBIX IIEHTPaX MOYBEHHBIX YaCTHII.

YT0 Takoe MOYBEHHBIN MMOMIONIAOIIUN KOMILIEKC?

IlepeyeHb YacTH KOMIETEHIMHU, IPOBEePsieMbIX oleHOYHBbIM cpeacTBom: OIIK-5, ITK-11,
[TK-12.

Kpurtepun oneHuBaHus 10 NPOMEKYTOYHOM aTTecTanuy B popme 3auéTa
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OLeHKH «3aumenoy 3acily’KUBaeT CTYJIEHT, OOHApYXUBIIUN 3HAHHE OCHOBHOT'O IIPO-
rpaMMHOTO Marepuaia B 00bEMe, HEOOXOIUMOM sl JaibHeHIIeld y4€0bl U MpeACTOSIIeH
paboThl 1O podeccuu, CHPaBISAIOIINNACS ¢ BBIIOJHEHUEM 3a/laHUi, MPeayCMOTPEHHBIX MPO-
IrPaMMOM, 3HAKOMBIN C OCHOBHOM JIMTEPATYPOH, PEKOMEHIOBaHHOM Iporpammoil. Kak npaBu-
JI0, OLICHKA «3a4TE€HO)» BBICTABIISIETCS CTYICHTAM, IOIYCTUBIIMM IOTPEIIHOCTH HEITPUHIIMIIN-
aJIbHOT'O XapaKTepa B OTBETE Ha 3a4€Te U IIPU BBIIIOJIHEHUY 3aJaHUN;

O1eHKa «He 3aumeno» BBICTABIISIETCS CTYACHTY, OOHapYyKUBLIEMY IIPOOEIbl B 3HAHU-
SIX OCHOBHOT'O NPOrPaMMHOI0 Marepuaia, JOMyCTUBIIEMY NMPUHIUIHAIBHBIE OIIHNOKH B BbI-
IIOJIHEHUHU IPELyCMOTPEHHBIX MPOrpaMMol 3agaHuil. Kak mpaBuiio, OLlEHKAa «HE 3a4TCHO»
CTaBHUTCS CTYJCHTaM, KOTOPbIE HE MOTYT IIPOJIOJDKUTH O0YUEHHE UM HMPUCTYIHUTh K Mpodec-
CHOHAQJIBHOW JEATEIBHOCTH 110 OKOHYAHMM By3a 0€3 JOMOJHUTENIBHBIX 3aHATUH IO COOTBET-
CTBYIOIIEH JUCLHIUIMHE.

OrnieHOYHBIE CPEACTBA JJII UHBAIHMJIOB U JIUI] C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMU 3J10-
POBBSI BEIOUPAIOTCS C YUETOM MX UHAWBUAYAIBHBIX IICUXOPU3NIECKHX OCOOCHHOCTEH.
— 1Ipu H€O6XOIII/IMOCTI/I HHBaJIWJaM U JIMaM € OrpaHMYCHHBIMH BO3MOKHOCTSAMU 3J0POBBA
MIPEIOCTABIISICTCS TOMIOJHUTEIIBHOE BPEMSI JIsI IOATOTOBKH OTBETA HA 3a4eTe;
— NP TPOBEIICHUH TPOLEAYPhl OIICHUBAHUS PE3YJIbTATOB OOYYCHUS HHBAJIHMIIOB U JIMII C
OrpaHUYCHHBIMHA BO3MOXHOCTAMU 3JO0POBBA MPEAYCMATPHUBACTCA HCIIOJIb30BAHHUEC TCXHUYC-
CKUX CPEICTB, HEOOXOJUMBIX UM B CBSI3U C UX MHIMBHYaTbHBIMH OCOOCHHOCTSMU;
— IpH HEOOXOIMMOCTH JUISl O0YYAIOIIUXCS C OTPAHMYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbBS U
HHBAJIMAOB IIpoucaypa OLUCHUBAHUA PC3YJIbTATOB 06yqu1/151 M0 JUCHUIUIMHE MOXKET IIPOBO-
JIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa omieHUBaHUS Pe3yabTATOB 00yUEHUs HHBAIUIOB U JIUI] C OTPAHUYECHHBIMHU
BO3MOXKHOCTSIMHU 37I0POBbSI 110 JTUCIUIUIMHE (MOIYJIO) MPEeaycMaTpUBaeT MPEI0CTaBICHUE
uH(popMaluu B popmax, afanTUPOBAHHBIX K OTPAHUYCHHSIM UX 3J10POBbSI U BOCIIPHUSTHS UH-
dbopmaruu:

JIist U1 ¢ HapyIIeHUSIMH 3PEHUS:
— B IIe4yaTHOU popme yBeTHMueHHBIM HIpUdTOM,
— B popMe PIIEKTPOHHOTO IOKYMEHTA.
Jist muIt ¢ HapyIIeHUsIMH CTyXa:
— B IIeYaTHOM opme,
— B popMe PIIEKTPOHHOTO TIOKYMEHTA.
Jlist U1 ¢ HapyIIeHUsIME OMIOPHO-/IBUTATENILHOTO arapara:
— B IIeYaTHOM opme,
— B hopMe PNIEKTPOHHOTO TOKYMEHTA.
ﬂaHHBII)’I MNEPEUYCHbL MOXKCET OBITH KOHKPETHU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHUHI'CHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOM M JAOIOJHHUTEIbHON Y4eOHOH JUTEpaTypbl, HEOOX0AUMOI
JJIs1 OCBOEHMS TN CHUILTHHBI (MOIYJIA)

5.1 OcHoBHasi JiuTeparTypa:

1. Spocnasues A.b. ®uznueckas xumus. — Mocksa: Hayunsrit mup, 2013. — 262 c.

2. Ulykwun, EBrenwnii JImutpuend. KommonaHas xumust [Tekct] : yaeOHHK JUTsl GaKaIaBpoOB :
yuebHuk s crynentoB By3oB / E. JI. Ilykun, A. B. Ilepuos, E. A. Amenuna. - 7-e u3n.,
ucnp. u gon. - Mocksa : FOpaiit, 2014. - 444 c.

3. KoBanenko, A.B. Marematnueckoe MOAECTUPOBaHHE (PU3MKO-XMMHUYECKHX IPOIECCOB B
cpene Comsol Multiphysics 5.2 [DnexktpoHHBI pecypce] : yueb. mocobue / A.B. KoBanenko,
AM. V3nenoBa, M.X. Yprenos, B.B. Hukonenko. — Dnektpon. nan. — Cankr-IlerepOypr :
Jlanb, 2017. — 228 ¢. — Pexkum mocryma: https://e.lanbook.com/book/93695
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5.2 JlonosiHMTe/ILHAS TUTEpPaTypa:

1. Tpudonos, Koncrantua BanoBu4. @U3NKO-XUMHYECKHE TIPOIECCHI B TEXHOCHEPE
[Tekcr] : yaeOnuk mis crynentos By3oB / K. 1. Tpudonos, B. A. Jleucuios. - M. :
NH®PA-M : ®OPYM, 2007. - 239 c.

2. CtpombGepr, Apmun I'enpuxoBud. Ouszndeckas xumus [Tekcr] : yueOHUK 1Sl CTYJIEHTOB
By30B / A. I'. Crpombepr, /I. I1. Cemuenko ; mox pen. A. I'. Crpombepra. - U3a. 4-e, ucmp. -
M. : Beicmras mkoira, 2001. - 527 c.

3. Tonposckas, JInaus @enoroBHa. XuMust oKpyxatomiei cpenst [Teker] : yueOHUK 1is CTY-
neHToB By30B / JI. @. ['ongoBckas. - 3-e uza. - M. : Mup : BUHOM. JlaGoparopust 3HaHHH,
2008. - 295 c.

4. Nypos, Bnagumup Anekceesnd. Tepmoannamudeckasi Teopusi pactBopoB [Tekcr] : yued-
Hoe mocobue / B. A. lypos, E. I1. Arees. - U3x. 3-e. - M. : URSS : IUBPOKOM, 2010. - 245
c.

5. baitpamos, Bagum Muxaitnoud. OCHOBBI XUMUYECKOW KMHETHKHU U KaTanu3a [ TekcT] :
yueOHoe rmocodue It cTyIeHTOB XuM. ¢dak. yH-ToB / B. M. baiipamos ; nox pen. B. B. Jlynu-
Ha. - M. : Akanemus, 2003. - 252 c. 6.

6. Jleiikun, FO.A. ®U3MKO-XUMHUYECKUE OCHOBBI CHHTE3a MOJTUMEPHBIX COPOCHTOB [ DJeK-
TPOHHBIH pecypce] : yaebHoe mocodue / FO.A. Jlelikun. — DnekTpoH. jan. — Mocksa : U3na-
tenbeTBo "'Jlaboparopus 3Hanmit", 2015. — 416 c. — Pexum nocryna:
https://e.lanbook.com/book/70769.

5.3. Ilepuoauyeckue u3IaHusl:
KypHan ¢pusnueckoit XuMuu.
JKypHai npuKkIiIagHOi XUMHH.
buotexnocdepa.
be3zomnacHocTh B TexHOChEpE.
Cubupckuit 3K0JI0rHYeCKH KypHal.
DKOJIOTUYECKUE BETOMOCTH.
OKOJIOTMYECKUI BECTHUK Hay4HbIX LeHTpoB YOC.
Oxonorudeckuil BectHuk CeBepHoro KaBkasza

NN E

6. Ilepeyenbp pecypcoB HMH(OPMAIMOHHO-TEJEKOMMYHHUKAUMOHHON cetn «MH-
TepHET», B TOM 4YHCJIe COBPeMeHHbIe NpodeccnoHanbHble 0a3bl JAHHBIX M MH(poOpManu-
OHHBIE CIIPABOYHbIE CHCTEMBbI, HCOOXOAUMBbIE J1JIsl OCBOCHHMS TMCIUILIHHBI (MOXYJIsT).

1. CmpaBouHo-nipaBoBas cuctema «Kouncynprant [Lrocy http://www.consultant.ru

2. Tlopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu https://data.gov.ru

3. baza OTKpBITBHIX JaHHBIX MUHHUCTEPCTBA TpyAa U CONUAIBHOW 3ammTbl PD

https://rosmintrud.ru/opendata

ba3za nannbix Hay4noii anextponnsiii oudanoreku eLIBRARY.RU https://elibrary.ru/

5. baza nanHbIX Bcepoccuiickoro MHCTHTYTa HAay4HOM W TEXHHUYECKOW HWHQPOpMAaLUU
(BUHUTU) PAH http://wwwz2.viniti.ru/

6. ba3pl maHHBIX B cdepe HMHTEIUIEKTYaJbHOW COOCTBEHHOCTH, BKJIIOYas MAaTEHTHbIE Oa3bl
JaHHbIX WWW.IruSnano.com

7. ba3pl JaHHBIX U AHAJUTUYECKHE MYONUKAIMK «YHUBEPCUTETCKAass MHPOPMALMOHHAS CH-
crema POCCH» https://uisrussia.msu.ru/

8. denepanpHas rocyaapcTBeHHas nH(popMaMoHHas cucteMa «HanmoHnanbHas 3MeKTpoOHHAs

oubmoTeka» https://H30.pd

B
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https://нэб.рф/

9. baza nanubIX mpohecCHOHATBHBIX CTaHIapTOB MUHUCTEPCTBA TPYAa U COLUAIBHOMN 3ally-
tel  P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-
reestr-professionalnykh-standartov/

10. bazbr JIaHHBIX MunucrepcTBa SKOHOMHUYECKOT O pa3BUTHUA PD
http://www.economy.gov.ru

11. Enunas 6a3a rocroB P® - http://gostexpert.ru/

12. Pecypcei mo tepmoamuamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.html

13. NudopmarnmonHo-mpaBoBas cuctema «l apant» [DnekTpoHHBIN pecypc]| — Pexxum mocty-
na: http://garant.ru/

14. DaexTpoHHO-OHOIKOTEUHAs cucTtema «KoHcyapTanT crymenTay Www.studmedlib.ru

15. Scopus - MynbTHIMCIUILTHHAPHAS pedepaTuBHas 0aza naHHbIX https://www.scopus.com/

16. Kommeknust  sxkypHanoB  u3narenbctBa  Elsevier Ha  mopranme  ScienceDirect
https://www.sciencedirect.com/

17. Poccuiickas memOpanHas ceTb Russian membrane network www.rusmembrane.net

18. Dnekrponnble yueOHUKH Kadeapbl MemOpanHoit Texnomorun Poccuiickoro XuMuKoO-
TexHonorunueckoro YHuBepcurera HM. JI.1. Menneneena,
http://membrane.msk.ru/index.php?pagelD=77

19. Enunoe okxHO nocTyma kK 00pa3oBaTeIbHBIM pecypcaM
http://window.edu.ru/library?p rubr=2.2.74.8

20. Oxpana atmocgepHoro Bo3zayxa http://www.air-protection.ru/

21. HenpaBuTenbCTBEHHBIH dKonorndeckuii pona nmenun B.U. Bepuaackoro
http://www.vernadsky.ru/

22. Nndopmanus B UaTepHer, cBszannas ¢ umenem .M. Menneneesa Mendeleev Online.

7. MeToauyeckue yKa3aHusl Ui OOY4YAIOIIUXCS MO OCBOEHUIO JTUCHMILIHHBI
(Mmonmy.Jist)

VYcnemHoe OCBOGHHE IUCUUIUIMHBI IIPEAIOJIaracT akTUBHOE, TBOPYECKOE YYacTHE
CTYJI€HTa ITyTEeM IJIAHOMEPHOM, TOBCEIHEBHOM pabOTHI.

Texymuii KOHTPOJIb 3HAHUI OCYIECTBIIAETCS Ha KaXKJIOM JIEKIIMOHHOM U J1abopaTop-
HOM 3aHsaThU. MTorosast popma KOHTPOJIS — 3a4eT

OO0mue pekomenxanumn

N3ydyeHne AUCHUIIIUHBI ClIeyeT HAauMHATh ¢ IpopabOTKU paboyeil mporpaMMsbl, 0co-
060e BHUMaHUe, yJeNss HeJsIM U 3a/1a4aM, CTPYKTYpe U COJIepKaHHIo Kypca.

W3ydyeHre AUCHMIUIMHBI CJlEeNyeT HayuHaThb C MpopaboTKu pabdouell ImporpaMmbl,
ocoboe BHUMaHHUe, yemss LelsIM U 3aJa4aM, CTPYKTYpe U COJepKaHUIO Kypca.

['maBHOM ¢dopMoil 0oOyueHHUs CTYIEHTOB SBJSETCS caMoOCTosITeNlbHas paboTa Haj
yueOHbIM MaTepuasioM. [Iporiecc n3yueHust JUCUUIUIMHBI COCTOUT U3 CIEAYIOIUX ITAloB!

1. TIpopaboTka TEOPETHYECKOTO MaTepuajia 1O PEKOMEHIOBAaHHBIM YYCOHHKaM |
KOHCIIEKTaM JIEKIIUH, IPEIOCTAaBIEHHBIX PENOIaBATEIEM B AJIEKTPOHHOM BH/IE.

2. BeimonHeHe cCaMOCTOSITEIBHBIX paloT.

3. Cpaum 3ayera B YCTHOW WIM TNHUCBMEHHOH ¢opme (110 YCMOTPEHHIO
npernojaBaTes).

CamocTosTenbHble pabOThl BBIMOJHAIOTCS KaXAbIM CTYJIEHTOM Ha OTJEJIbHBIX
auctkax. He pomyckaercst MCIofb30BaHHME JIOOBIX CPEACTB KOMMYHHUKAIUM (HOYTOYKH,
MOOHJIbHBIC TeIC()OHBI C BBIXOJOM B HHTEPHET U TIp.).

Opranuzanus caMoCTOSTeIbHON pabOThI CTYICHTOB MIPEIIOIAracT:

- 00s13aTeNbHOE BBINOJIHEHUE Pa3padO0TaHHBIX IPENoAaBaTeIeM HHINBUIYaJbHbIX 3aJaHuil;
- KOHCYJIbTalluy MPEIoaBaTes;
- paboTa ¢ IOMOJHUTEILHOH JINTEPATypPOH;
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- BBINOJIHEHUE TEKYIINX JOMAIIHUX PaloT.

C 1enbro KOHTPOJISI ¥ MMOATOTOBKU CTYJEHTOB K M3YyYEHUIO HOBOM TEMbI BHAYaJIe KaxK-
JIOM TMPaKTUYECKOTO 3aHATHUS IPEernojaBaTesieM MPOBOAUTCS WHIUBUAYAIbHBIA WU (DPOH-
TAJIbHBIM YCTHBINM OMPOC IO BBIITOJIHEHHBIM 33JaHUSIM pEAbIAYIIEN TeMbl. KpuTepun OoLeHKuU:
— MPaBWIBHOCTh OTBETA MO COACPNKAHUIO 3aJaHusl (YYUTHIBAETCS KOJIUYECTBO U XapakTep
OLIMOOK TPHU OTBETE);

— TMOJHOTa U TiyOMHA oTBeTa (YYUTHIBAETCA KOJUYECTBO YCBOEHHBIX (DaKTOB, MOHSTHN U
T.IL);

— CO3HATEJIBHOCTH OTBETA (YUYUTHIBACTCA MOHUMAHHE U3JIaraéMoro Marepuaa);

— JIOTHUKA U3JIOKEHUs  Marepuasna (y4UThIBAaeTCsl yMEHHE CTPOUTh  LIEJIOCTHBIH,
MOCJIeIOBATEIbHBIN paccKkas, IPaMOTHO MOJB30BaThCs CIEUATBHON TEPMUHOIOTHEN);

— PpalMOHANBHOCTh HCIOJb30BAHHBIX IPUEMOB U CIIOCOOOB pEUICHHS IOCTaBJICHHOM
yueOHOM 3amaun (yYUTBIBACTCS YMEHHE WCIOJIB30BaTh HaWOOJIee NPOrPECCHUBHBIC U
3 pexTUBHBIC CITOCOOBI JOCTHIKEHUS LIEITH );

— CBOEBPEMEHHOCTH U 3(PPEKTUBHOCTH MCIIOIH30BAHUS HATIISAHBIX TTOCOOMIA M TEXHUICCKIX
CPEICTB MpU OTBETE (YUYUTHIBAETCS T'PAMOTHO M C TOJB30H MPUMEHSATh HAIJISAIHOCTD U
JIEMOHCTPAILIMOHHBIN OTBIT IIPU YCTHOM OTBETE);

— HCIOJIb30BaHKE JOMOIHUTEIHLHOTO MaTepuana (00s13aTeIbHOE YCIOBUE);

— PpalMOHANIFHOCTh HCIOJb30BAaHUS BpPEMEHH, OTBEIECHHOTO Ha 3ajlaHue (He oa00psercs
3aTSIHYTOCTh BBITIOJTHEHUS 33/IaHMs], YCTHOTO OTBETA BO BPEMEHH, C YUETOM UHIUBHUAYATbHBIX
0COOCHHOCTEH CTY/ICHTOB).

Pa3BepHyTHIli OTBET CTyJEHTa AOJKEH MPEACTABISATH COOOM CBSI3aHHOE, JIOTHYECKHU
Moclie0BaTeIbHOE COOOIIEHNE Ha 3aJaHHYI0 TEeMY, MOKa3blBaTh €ro YMEHHE MPUMEHSTh
OTIpeIeTICHUs, TPaBujIa B KOHKPETHBIX CIydasXx.

PadoTa ¢ KOHCIIEKTOM JIeKIHi

[IpocMoTpuTe KOHCHEKT Cpa3y IMOCie 3aHSATHUH, OTMEThTE MaTepHal KOHCIIEKTa JeK-
LMW, KOTOPBIN BBI3bIBAET 3aTPYAHEHUs AJisl MOHUMaHuUsA. [lonbiTaiiTech HAMTH OTBETHI Ha 3a-
TPYIHUTEIBHBIE BOMPOCHI, UCTOIB3Yysd PEKOMEHAYEMYIO JUTEpaTypy. Eciu camocTosITeNIbHO
HE yJaiock pazoOpaThcs B MaTepuaie, copMyIupyiTe BOMPOCH U 00paTUTECh 3a TOMOIIIbIO
K [IPEernoJaBaTelto Ha KOHCYIbTAllUK WM OJM>KalIIen JeKIuu.

PerynspHo otBomuTe Bpems A MOBTOPEHUS MPOWIEHHOIO Marepuaina, HpoBepsis
CBOM 3HAHMS, YMEHUS U HABBIKU TI0 KOHTPOJIHHBIM BOIIPOCAM.

BoinosiHeHue 1a00paTOPHBIX padoT

Ha 3anstun nomyunte y npenoaasatesns rpadyk BHIMOTHEHUS JTa0OPATOPHBIX padoT.
O63aBeauTech BceM HEOOXOIMMBIM METOIMYECKUM 00ECTICUCHUEM.

[Tepen mocemennem abopaTopuy U3y4UTE TEOPUIO BOMPOCA, IPEAMOTIATaeMOro K HC-
CJIEIOBaHHIO, 03HAKOMBTECh C PYKOBOACTBOM IO COOTBETCTBYIOIIEH paboTe M MOATOTOBHTE
MIPOTOKOJI TIPOBEICHUS paOOTHI, B KOTOPBI 3aHECUTE:

— Ha3BaHHUE paboTHI,

— 3aroTOBKH TaOJHII TSI 3aMIOJTHEHUS] SKCIIEPUMEHTALHBIMHA JTAaHHBIMU;

— pacueTHble (HOPMYIIBI.

OdopmiieHre 0TYETOB TOJDKHO MPOBOAUTHCS MOCIIE OKOHYAHHS PaOOTHI B Ay TUTOPUH.
JI1s1 OATOTOBKM K 3aIUTE OTYETa CIAEAYET MPOaHATU3UPOBATh PE3yIbTaThl, COMIOCTABUTH UX
C M3BECTHBIMU TEOPETUUECKUMH TMOJOKECHUSIMU WM CIIPABOYHBIMU JaHHBIMH, 000OIINTE pe-
3y/lbTAThl HCCTIEAOBAHUN B BUJIE BBIBOJOB IO pabOTe, MOATOTOBUTH OTBETHI HA BOIIPOCHI.

8. Ilepeuenb MHGPOPMANMOHHBIX TEXHOJOTHI, UCMOJIb3YyeMbIX NPH OCYUIECTBJIE-
HUH 00pa30BaTEJHHOI0 MpoLecca Mo AUCHUILIHHE (MOAYJI10) (IPH HEOOXOAUMOCTH)

8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT U,
1. Ucnonp30BaHue craiii-Npe3eHTauuil py NpOBEACHUN JEKIMOHHBIX 3aHSITHH.
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2. OpraHu3anusi B3aUMOACHUCTBUS € OOYYarOIMMUCS IMOCPEICTBOM 3JIEKTPOHHOH MOYTHI
(mpoBepKa JOMAIIHUX 3a/laHui U KOHCYJIbTHPOBAHUE ITOCPEACTBOM IEKTPOHHOM IIOYTHI).

8.2 [lepeyeHb HEOOXOAUMOTO JIMIEH3MOHHOTO MIPOrPAMMHOI0 00eceYeHusl.
1. Microsoft Windows;

2. IIporpammusrii maker Microsoft Office;

3. IIporpamMmmHOe obecrieueHue sl CIIabOBUIAIINX.

9. MarepuajibHO-TeXHUYecKass 0a3a, HeoOXoaMMasi I OCYHIeCTBJIEHUsI 00pa3o-
BaTEJbHOI0 Mpolecca no AUCUUIJINHE (MOIYJII0)

Ne

Bun pabor

MatepuaibHO-TeXHHYECKOe 00ecrieueHre NUCIUILTUHBI (MOYIIf) U
OCHAIIIEHHOCTh

1.

JlexnnoHHwIe
3aHATHUA

Yyebnast aynutopus Uisi TPOBENCHUS 3aHATHH JIEKIIMOHHOTO THIIA,
OCHAIICHHAS] KOMIUIEKTOM Y4eOHOW MeOenu, JOCKOW MEJIOBOH, JOCKOWA-
9KpaHOM YHUBEPCAIbHOM, OJABECHBIM IIPOEKTOPOM, HOYTOYKOM U COOT-
BETCTBYIOIIUM IMPOTPAMMHBEIM OOECIEYeHHEM IS JEMOHCTpAIUU TIpe-
seHtanuil. (aya. 416c¢, r. Kpacuonap, yn. CraBponosnsckasi, 149)

JIaGopaTopHbIe
paboThI

VYyeOHast 1abopaTopusi KOJUIOUTHOW XUMHH, YKOMIUICKTOBAHHAS CIICLU-
AIU3UPOBAHHON MEOeNbl0, BBITSXKHOM CHCTEMOI BEHTHJIALIUU, MEIOBOU
JOCKOM, CPEJICTBAMU TTOKAPHOM 0€30MaCHOCTH U OKa3aHUS IEPBON MeIu-
LMHCKOM MOMOIIIH, JJa00paTOPHBIM 000PYIOBAHUEM

Ckanupyrommii criekrpodoromerp Leki SS2109UV; CnekrpodoTomerp
Leki SS2107; Mukpockon ontuueckuii Altami; Konmgyktomerp «Ikc-
nept-002»; Becwhl anamutnueckue «Adventures Pro»; Typbunumerp
Hanna; Buckosumerp Brookfield; Buckosumerp xanmwmisipusiii BIDK-2;
Becwr nabopatopusie; Becwsl Topcronnsie; Memanka ¢ nogorpeBom «lka
C-MAB HS7»; llleiikep nadoparopusiit LS110; pH-merp Hanna Hi221;
MynbstumMeTp; VICTOYHUK TMUTAaHUS TMOCTOSHHOTO TOKA CTaOMIIM3UPOBaH-
Hbllt b5-49; Konaykromerp nopratusHbsiii Hanna HI 9033; Hacoc nepu-
CTaJbTHYECKUI MHOTOKaHalbHbIM;, Hacoc mepucranbTHUecKuii OJHOKA-
HanbHbId LS 301; Mynstutect UIIIT-101-1; TIK.

(ayn.328c, r. KpacHomap, yin. CraBpomnosibekas, 149).

I'pynmossie
(MHAMBUAYATb-
HbIE) KOHCYIIb-
Taruu

YyeOHast ayauTopus Uisl TPOBEACHHSI 3aHITHH JEKIIMOHHOTO THIIA,
OCHAII[eHHAass KOMILIEKTOM yueOHOW MebOenn, JOCKONW MEeNOBOM, TOCKOM-
9KpPaHOM YHUBEPCATHHOM, TOJBECHBIM IIPOEKTOPOM, HOYTOYKOM U COOT-
BE€TCTBYIOIIIUM MPOrpaMMHBIM 06ecnequI/IeM IJI1 JEMOHCTpanuu I1pe-
3C€HTaIlUH.

(ayn. 328c, 416¢, r. Kpacnomap, yia. CtaBponosibekas, 149)

Tekymui KOH-
TpOJb, TPOME-
KyTOYHas arTe-
cTanus

YyeOHast aynuTopus JUisi TPOBENCHUS 3aHATHHA JICKIIMOHHOTO THIIA,
OCHAII[eHHAss KOMIUIEKTOM y4eOHOW MeOenn, JOCKONW MEeNOBOM, TOCKOM-
9KpaHOM YHUBEPCATbHOM, TOJIBECHBIM MPOEKTOPOM, HOYTOYKOM U COOT-
BE€TCTBYIOIIIUM IMPOrpaMMHBIM 06ecnequI/IeM IJI1 JEMOHCTpanuu Ipe-
3eHTaIlUH.

(ayn. 328c, 416¢, r. Kpacnonmap, yia. CtaBponosibckas, 149)

CaMoCTOITENb-
Has paboTa

[Tomenienuss sl caMOCTOSTEIBLHON pabOTHl CTYIEHTOB, OCHAIICHHBIE
y4eOHON MeOeNbl0 U KOMITBIOTEPHONW TEXHUKOW C BO3MOXHOCTBIO TOJI-
kioueHust k cetn "HMHTepHeT" M obecrieueHMeM AOCTyHa B JJIEKTPOH-
HYI0 HH(OPMAITMOHHO-00pa30BaTEIbHYIO CPEey YHUBEPCHUTETA.

(ayn. 329c, 401c, r. Kpacnonap, yi. CtaBponoiasckas, 149)
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