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Pabouas nporpaMma JUCLUMIUIMHBI « XUMHUUYECKas TEXHOJIOTHS » COCTaBjeHa B
COOTBETCTBUHU C (pe/IepalibHBIM TOCYIapPCTBEHHBIM 00pa30BATENbHBIM CTAHAAPTOM
Bbiciuero oopasosanus (PI'OC BO 3++) mo nanpasienuto noarorosku 04.03.01
Xumus (ypoBeHb OakaaBpuara)

[Iporpammy coctaBuIu:

H.H. Iletpos, JIOLIEHT Kadeapsl 0011eil, HeOPraHUnYeCcKOM XUMHUH U

- ~
MH(POPMALIOHHO-BBIYHCIIUTENBHBIX TEXHOIOTHI B XUMHH, >
KaH/. XHUM. HayK L —

Pabouas mporpaMMa MCIUIITHHBI « XUMHUUECKas TEXHOIOTHA» YTBEPK/IeHa Ha
3aceiaHuy Kadeapsl 001Iel, HeOPraHMYECKOH XUMHUHU U HH(OPMALIHOHHO-
BBIYHCIIUTENIbHBIX TEXHOJIOTHI B XUMUH

nporokos Ne 10 « 15 » 05_ - 20 - . 7
3aBenyromuii kadenpoii Bykos H.H.

(A

Pabouast nporpamMma o6cysk/1eHa Ha 3aceJaHiU Kadeapbl 061, HeopraHUUecKoi
XUMHHU ¥ UH()OPMALIMOHHO-BBIYUCIUTEIbHBIX TEXHOIOTHI B XUMHH

nporokon Ne 10 g 15y g5 2020r.
3aBenyromuii kapeapoii Bykos H.H. / /6/:}

/ 1t

YTBepikaeHa Ha 3acelaHiuH yueOHO-METOAMYECKOH KOMUCCHU (hakynbpTeTa XUMHUH
U BBICOKUX TEXHOJIOTUM

mpotokon Ne 5 « 25 05 28 - 1
Ilpencenarens YMK dakynsrera Croposkenko T.IT. e
DKCIEPTHI:

P.B. I'opoxoB, rnasusiii cnenuanuct OO0 «CoBpeMeHHBIE TEXHOTOTUIY,
KaHIMIAaT XUMUYIECKAX HAYK, JOLEHT

B.A. Hcaes, npodeccop kadempbl (GU3NKM W HMHPOPMALMOHHBIX CHCTEM
Kybanckoro rocy1apcTBeHHOTO yHHBEPCUTETA, TOKTOP (DU3MKO-MATEMAaTHUECKHX
HayK, JIOLIEHT



1. Henu v 3a1a4 U3ydeHUs TUCHUTLTHHBI

1.1 leab TUCHUNIHHBI

®opmupoBaHue 0a30BbIX 3HAHUN U MOHSATUNA MO XUMHUYECKOM TEXHOJIOTHH,
BUKHEUIIMM  XUMUYECKMM  IPOU3BOJCTBAM W APYTUM  I[POU3BOJCTBAM,
UCIIOJIB3YIOIIUM B CBOCH TEXHOJOTUM XUMUYECKUE PEAKIUU.

1.2 3apaum JUCHMILUITHHBI

CdopmupoBathb MOHSATUNHBIN arapar, HEO0OXOTUMbIH JUIS
CaMOCTOSITEJIbHOTO ~ BOCIIPUATHS,  OCMBICIEHUSI W YCBOEHUA  XHMHUKO-
TEXHOJIOTUYECKUX 3HAHUM, TPEJCTABICHUS O B3aUMOCBS3H JIUCHUIUIMHBI C
JPYTUMH XUMUYECKHUMHU, YKOHOMUYECKUMU U SKOJOTMYECKUMH AUCIUILIIMHAMU,
HABBIKH SKCIIEPUMEHTAIILHON paOOTHI.

ChopmupoBaTh Yy  CTYIEHTOB  CIIOCOOHOCTh K  HCIOJIb30BAHUIO
3aKOHOMEPHOCTEH  XMMHYECKOM  HAyKd  NOpU  PEHICHUH  KOHKPETHBIX
MPOU3BOJICTBEHHBIX  3a/lad, BIJIAJICHUE HaBbIKAMHU pacuera TEXHUYECKHUX
MoKasaTelsield TEXHOJIOTHYECKOTO MpoIlecca U MEeToAaMu paboThl B COOTBETCTBUU C
HOpMaMU TEXHUKH O€30MacHOCTH, a TakKe HaBbIKaMU CaMOOOpa30BaHUSI U
CaMOOpraHU3alINH.

1.3 Mecto aucUMIUIMHBI (MOAYJI) B CTPYKType 00pa3oBaTe/ibLHOI

NPOrpamMMmblI

HuciunnHa  «XUMUYEcKas  TEXHOJOTHS»  OTHOCUTCA K  YacTw,
dopMupyeMoil  ydacTHUKaMH  0Opa3oBaTEeNbHBIX  OTHOIIeHMH, broka 1
"uctmmmuabl (Moaynu)" yuebHoro tutana HampaBieHus noarotoBku 04.03.01
«XuMuD».

3HaHus, NOJyYEHHBIE B MPOLIECCE U3YUEHUS TUCIUILINHBL, HEOOXOUMBI JIs
JanbHEHIIeH yCnenHol mpoeCCHOHAIbHON NPaKTUYeCcKoi nesrenbHocTu. Kypce
HarpasjeH Ha (OPMHPOBAHHE HABBIKOB COrJIaCHO 00pa30BATEIBbHOMY CTaHIAPTY
BBICIIEr0 00pa30BaHus 10 HanpaBieHUIo NoAroToBkH - 04.03.01 «Xumusy.

1.4 TlepeyeHb NUIAHMPYEMBIX Pe3yJbTATOB O0Y4YeHHMS IO JAUCHHUILIMHE
(Moay/110), COOTHECEHHBIX ¢ IUIAHUPYEMBbIMHM Pe3yJbTATAMH OCBOCHMS
o0pa3oBaTeJIbHOM POrpaMMBbI

N3yuenune nanHoi yaeOHON AUCIUIUIMHBI HATIPABJICHO HA (OPMHUPOBAHUE Y
oOy4aroruxcst 00menpohecCuoHaATBHBIX U TPO(HECCHOHATBFHBIX KOMITETCHITHMA

OIIK-6, OK-7

No Koxn u HaumeHoBaHue WMHauKaTophl JOCTUKEHNSI KOMIIETEHIIUT
KOMIETEHIIUU

ILIL. 3HaTh yMeThb BJIaJIeTh

1. Crnocoben mpoBoauth | [IpuHIUIBI Peanu3oBsiBaTh Hagsikamu
OIIK-2 | c cobmoaeHueM HOpM | (popmupoBaHust | 6e30MacHyO 0e3pHucKoBOM

TEXHUKHU TpeOoBaHU paboty B | paboThI B
6e30macHOCTH TEXHUKHU 7a00paTOPHBIX U | YCIOBHUSX
XUMHYECKUN 0€30MMacHOCTH U | TEXHOJOTHMYECKUX | Jaboparopuu
9KCIIEPUMEHT, XUMHKO- YCIOBUAX U |U  yMEHUEM
BKJIIOYAsI CHHTE3, | TEXHOJOIHUYECKY | 00Ja1aTh OpraHM3alyH
aHauus, U3y4EHUE | IO CTPYKTYPY | YCTOMYUBBIMU 6e30macHOi




Kon n HaumeHoBanue

I/IHI[I/IKaTOpBI JOCTHXXCHHA KOMIICTCHIIMH

Ne
KOMIICTCHIIMH
ILI. 3HATh yMeTh BJIA/IETh
CTPYKTYpPBhI U CBOWCTB | CO3JaHUS H HaBBIKAMH paboTsI ¢
BEIIECTB n
MaTepuaos, GbyHKIIMOHUPOBA | pabOTHI C | XUMHUYECKUMH
HCCIIEI0BaHUE HUS XAMHYECKUMU " XHAMUKO-
MPOILIECCOB € WX | MPOU3BOACTBA cpenamu TEXHOJIOTHYEC
y4acTHEM KHUMU CpellaMH
2.| OIIK-4 | Cnocoben OcCHOBHEIE ITonumats Crocobamu
IUTAHUPOBATh Pa0OTHI | MPUEMBI U | JOTHYECKYIO OILICHKU
XAMHUYECKOH METO/BI, HEOOXOIMMOCTD HaIpaBJICHUs
HAIPaBJICHHOCTH, MIPUMEHSEMBIE CBOMX JICUCTBUI XUMHYECKOM
00pabaThIBaTh " | 14 IIPU IPOBEJICHUM | PEaKIIUU U €¢
WHTEPIPETHPOBATH OpraHu3aIuu XHUMHKO- CKOPOCTH TIpH
MOJIy4YeHHBIE XHAMHKO- TEXHOJIOTHYECKOT | (hOpMUPOBAHHU
PE3YIIbTATHI C | TEXHOJIOTHYECKH | O MpoIiecca u u XHUMHKO-
HCIIOIb30BaHHEM X TPOIECCOB U | HAIPaBJIAThH TEXHOIOTHYEC
TEOPETUICCKUX JIOTUYECKYIO PEaKIUIO TIPH KOT'O mporiecca
3HAHUH U | B3aNMOCBS3b BO3MOKHOCTH B H 6a3oii
MIPAKTUICCKHUX MEXTY HaIPaBJICHUU 3HAHUH
HaBBIKOB PEIICHUS | UCXOHBIM o0pa3zoBaHUs HEeOOX0IUMOI
MaTeMaTUYECKUX M | XUMHU3MOM u | TpedyeMoro JUISt
(bU3UYeCKUX 3a7a4 MOJTy4aeMbIM MPOIYKTa 00BEKTUBHOM
pe3yJIbTaTOM OIICHKU
B3aUMO/ICHCTBU 3¢ heKTHBHOCT
i B 51
MIPOU3BOJICTBEH XUMHYECKOTO
HOU cuCcTEME MPOU3BOJCTBA

2. CTpyKTypa M coepKaHue TUCHUILTHHBI.
2.1 PacnpenesieHue TpPy10€MKOCTH AMCUMILIMHBI 110 BHAaM pa0oT.
OOmas Tpy10EMKOCTh JUCIUILIMHBI cOCTaBysgeT 6 3au.en. (216 gacom), ux

pacripefieyieHue Mo BujaM paboT TpeACTaBI€HO B TaOMUIE (01 CcmyOeHmos

0DO).
Bun yuebHoi paboTbl Bcero CemecTpbl
4acoB (dacer)

5 6
KonTakTHasi paboTa, B TOM 4ncJe: 116,5
AyanTOpHBIE 3aHATHS (BCEr0): 112 36 76
3aHATHS JIEKIIMOHHOTO THUIIA 54 18 36 - -
JlaGopaTopHble 3aHATHS 58 18 40 - -
3aHATHS CEMUHAPCKOTO TUTIA (CEMHUHAPHI,
NPaKTHYECKHUE 3aHSTHSI) i ) ) ) )
HNuas koHTaKkTHas padora:
Kontposs camocrosarensHoil padotsl (KCP) 4 2 2
ITpomexxyrounas arrecramnus (MKP) 0,5 0,2 | 0,3
CamocTosiTeJbHAsA padoTa, B TOM YHcJIe: 638 |338| 30
Kypcosas paboma (noocomosexa u nanucanue) - - - - -




IIpopabomxka yuebHnozo (meopemuueckoco) mamepuand 63,8 |338| 30 - -
Buinonnenue unousuoyanvhuix 3a0anuil (n0020mosKka
coobwenull, npeseHmayuii) i ) ) ] )
Pechepam - - - - -
[TonroroBKa K TEKyIeMy KOHTPOJIIO - - - - -
KontpoJn: 35,7 0,0 | 35,7
IToaroToBKa K 3K3aMeHY 35.7 0.0 | 35.7
O01mas Tpy10eMKOCTh qac. 216 84 | 132 - -
B TOM YK CJie KOHTAKTHASA 1165 | 382|783
pabora
3a4. e 6 2 4

2.2 CTpyKTYypa IMCHUILIUHBI:

Pacnipenenenrie BU0B yueOHON pabOThl U MX TPYAOEMKOCTH IO pa3jeiam
JTVCLUIUINHBL.
Pa3pnensl nuciMIuiMHbI, H3ydaeMble B 5,6 ceMecTpe

KonndgecTtBo yacos
Ne
AynuTtopHas CamocrosTensHas
pasn HaumenoBanue pasienon
oa Bcero pabota pabora
JI 113 JIP
1 2 3 4 5 6 7
1 ba3oBble MOHATHS XUMHYECKOMH 8 5 ) 4
TEXHOJOTUH 2
2 ChIpbe XUMHUECKOH 3 5 ) 5 4
MPOMBIIIJICHHOCTH
3 FHJ:[pOMexalvmquKHe TPOLIECCHI 0.8 5 ) 5 5.8
XUMHUYECKON TPOMBIIIIIEHHOCTH
4.  |MacccooOMeHHBIE TPOIECCHI 10 2 4 4
5.  |[Ipouecch! Temnoobmena 8 2 2 4
6. |Xummueckue peaktopsl 1 XTC 10 4 2 4
7.  |KaranuTudeckue npoueccsl 8 2 2 4
8.  |Koppo3zus xum. 060pyaoBaHUS 8 2 2 4
9 TexHoI0rus OTAEIbHBIX 108 36 40 30
TIPOU3BOJICTB
Hmoeo no oucyuniune: 54,0 0,0 58 63,8
2.3 Conep:kaHue pa3aejoB AUCHUILIHHBI:
2.3.1 3aHaTHS JEeKIHMOHHOI0 THIIA
HaumenoBanue dopma TEKYIIEro
Ne Copepxanue pazzena
pasnena KOHTPOJIS
1 2 4
1. ba3oBbie noHsATHSA Crpyktypa XTC: JIP, P3, T

XUMHUYECKOU
TEXHOJIOTUHU

MOJIEKYJISIPHBIE ITPOLECCHl — MAKPOKUHETHKA
— anmapaTbl — IPOU3BOJICTBA — MPOOIEMBI




pa3ButHs TexHoc(hepbl. KauecTBeHHBIE 1
KOJINYECTBEHHBIC KPUTEPHH OLICHKU

a3 dexTrBHOCTH

XTC. MarepuaibHble U SHEPTETUYECKUE
6anancel XTC. Kpurepuu sddextuBHOCTH
XUMHUKO-TEXHOJIOTMUYECKHUX MPOIIECCOB.
CymHOCTb U 3HaYEHUE

ONTUMH3AIHNH (PU3UKO-XUMUIECKIX
yCIOBUH MPOBEACHUS] XUMHUKO-
TEXHOJIOTMYECKHUX MPOIIECCOB.

Ponp MaTeMaTH4eCKOro MOJIEIHPOBAHUSI.

ChIpbe XUMUYECKOM
MIPOMBILIIIEHHOCTH

CeipbeBasi 1 SHepreTudeckas 0asa
XUMHYECKOU IMPOMBIIIJICHHOCTH. OcHOBHBIE
BUJIBI U

PeCYpCHI ChIPBSL. 3a7a9u CTaHAAPTU3AIUHU
KOHJUIIMOHUPOBAHUSA ChIpbs. OboramieHue
CBIPBSI, €TO

3HAYCHUE M OCHOBHBIC TIPUHIHITBI. DU3UKO-
XMUMHUYECKHE CBOMCTBA ChIPbs, HA KOTOPBIX
OCHOBAHBbI

nporecchkl odoramieHusi. KomruiekcHoe
HCIIOJIb30BaHUE CBHIPhs. BoJia Kak chipbe u
KOMITOHEHT

XUMHYECKOTO TIPOU3BOICTBA.
[TpoMBbITIIICHHBIC U CAHUTAPHBIC
TpeOoBaHus K Boje. [IpomblnienHas
MOATOTOBKA BOABI. XUMHUYECKHUE,
MEXaHHNYECCKHUCE, (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IG n
OMOJOTUYECKHE METO/IbI

OYHCTKH BOJ OT IPUPOJHBIX IIPUMECEH.
ObecconuBanue U onpecHeHue Boasl. [TyTu
BOJI0000pOTa B

MPOMBIIITIEHHOCTH. Hakumu, mytu ux
NIPEeNOTBPAILCHUS U YCTPAHEHUS.

JIP, P3, T

I'mppomexannyeckue
MPOLECCHl XUMHYECKON
MIPOMBIIUIEHHOCTH

I'unpomexanunueckue npouecchl. OCHOBbI
rupaBiuku. OU3N4YeCKUe CBOMCTBA
KUAJIKOCTEMN.

OcHOBHOE ypaBHEHME T'MIPOCTATHKHU U €TO
MpakTUuecKoe 3HaueHue. OCHOBBI THJIPO- U
ra3oJIMHaMUKHU. XapaKTepUCTUKA
YCTAHOBHMBIIMXCS U HEYCTAHOBUBILMUXCS
MMOTOKOB, JJAMUHAPHBIX 1

TypOYJCHTHBIX TCUCHHUH. Y paBHEHUS
bepnynnu. [Ipunoxxenus ypaBHEHUS
bepuymn s

M3MEPEHUS CKOPOCTH U PACcXoa KHUJIKOCTH.
[epemerenue xuakoctei u razon. O0mue
CBEJICHUS

0 HacoCax U KOMIIPECCOPHBIX MAILIMHAX.
OCHOBHBIE TaPAMETPHI HACOCOB.

JP, T

MacccooOMeHHBIE
TIPOIECCHI

MaccooOMeHHBIE
MIPOIIECCHI.

JP, T




XapakTepucTuKa

IIPOLIECCOB

MaccorepeHoca.

dazoBoe

paBHOBecHe. MaTepuaibHbIi OagaHC
MIPOIIeCCOB MaccomnepeHnoca. Paboune
nuHun. MonekynspHas

1 Qy3us 1 KOHBEKTUBHBINA IEPEHOC.
AOGcopOnust. PU3nvecKrue OCHOBBI
mporecca adbcopOIum.

MarepuanbHbIi U TEIIJIOBOM OaaHC
mporecca. Y CTpoicTBO aOCOPOIIMOHHBIX
anmnaparos.

[eperonka >xuakocreit. O0muMe CBEICHHS O
MIPOCTOM MeperoHKe (IUCTIILISIUN) U
peKTH(UKALIIH.

XapakTepucTuka IByX(a3HbIX CUCTEM
KUIKOCTh- nap. duddepennnansuoe
ypaBHEHUE IPOCTON

MIEPETOHKH.

Pextuduxanus.

XapakTepucTuka

npotecca

PEKTH(UKAIIHH.

HenpepsiBHas

pexTudukanus OMHaApHBIX cucTeM. Yucmo
TeopeTrnueckux Tapenok (UTT)
peKTU(UKAITMOHHON

KOJIOHHBI. Y CTPOMCTBO
PEKTU(UKAIIMOHHBIX KOJIOHH.

[Ipoueccsl
TerI000MeHa

[TpuHIMIBI OpraHU3aMy TeMI000MeHa.
Tennoo6menHble annapatel. KoHcTpyKIus,
HazHaueHue. OCHOBHOE ypaBHEHHUE
TEIUIONEPEIAUH.

JIP, T

XUMHYECKHE
peaktopsl 1 XTC

XuMuyeckue pEaKTopBkl, 170:¢
kiaccuukanus. OCHOBHBIE TOKa3aTenu
paboThI peakTopoB. PeakTopbl TOMOTe€HHBIX
XTII. Knaccudukamusi peaxkTopoB IO
XapakTepy  CMELIMBAHUS,  BBITECHEHUS
BELIECTB, YYacTBYIOIIMX B  IIpOIECCE.
Peaktopsl  rereporeHHO-KaTaIUTUYECKUX
npoueccoB. TUMHMYHBIE MPOMBIIIEHHBIE
peaxKTopsl MEPUOJNYECKOTO u
HeTpepsIBHOTO JeiicTBusA. Knaccudukarms
pEaKkToOpOB MO MOJABOAY U OTBOAY TEILIOTHI.
Boinapuble ammaparbl, MX KOHCTPYKIIHS,
npuMeHenne. OOmas  XapakTepUCTHKA
XTC. Cnocobbl 0TOOpaxeHusl, CTPYKTYpbI
XTC. Pabora XTC ¢ pa3auuHbIMU THIIaMHU
TEXHOJOTMUYECKUX CBSI3eH anmaparos.

JIP, T

Karanmutnueckue

I'oMorenssic u r CTCPOIrCHHBIC KAaTAIMUTUYCCKUC

JP, T




MPOLECCHI ¥ HekatanuTudeckue XTII, MexaHu3M ux
teuenus. Craguu XTII, ocHoBHas cTagus.
Karanuz. Mexanu3m neiCTBUS KaTalu3aToOPOB.
HoBrle HanpaBlieHHs B KaTalu3e

8. Koppo3sus xum. [IpsiMbIE M KOCBEHHBIE IIOTEPU OT JIP, P3, T
000pyI0BaHUs KOppo3uu. MexaHu3Mbl KOPPO3HH.
Koppo31noHHBIIT MOHUTOPUHT
9. TexHomorus IIepedyens paccMaTpuBacMbIX XUMUYECKUAX JIP, P3, T
OTJIENbHBIX IIPOU3BOJICTB:
IIPOU3BOJICTB - TEXHOJIOTUSI CEPHOU KUCIIOTHI,

- CHHTE3 aMMHaKa,
- TEXHOJIOTUS a30THOU KUCIIOTHI,

- TEXHOJIOTUSI METaHOJIA,

- CHHTE3Bl Ha OCHOBE OKCHJA yIiIepoja u
BOJIOpPOJIA,

- mepepaboTtka HeTH,

- mepepaboTKa MPUPOHOTO rasa,

- MPOU3BOJICTBO COJIEH U yIOOpEHUH,

- 3D npuHTHHT

- OMOXMMHUYECKHE TPOU3BOJICTBA
@dopMBI TeKYIIero KOHTPOJIS: 3ammuTa J1aboparopaoit padbotsr (JIP), pacuetHoe 3amanue

(P3), rectuposanue (T).

2.3.2. JlabopaTopHbIe 3aHATHS

HaumenoBanue dopma TeKyIIero
Ne HaumenoBanue nabopatopHbix paboT p yi
paszznena KOHTPOJIS
1 2 3 4
10. dusuko- JlaGopatopnass pabGotra Nel «Ymsaruenue 3ayeT
XUMHUYECKHUC  |BofBI PA3IMYHBIMU CIIOCOOAMM
OCHOBBI

TexHojoruu  (JlabopatopHast paGora Ne2 «M3yueHue
polecca KOppo3uH METAILIOB

JIaGoparophnast pabora Ne3 «MccnenoBanue
KMHETHKHI reTeporeHHon peakuun
OKHCIICHHs Cylb(HUTa HATPUS KHUCIOPOAOM

BO3/yXa

11. Texnonorus |JlaGopatopnas pabGora Ned «DnexTponus 3a4yeT

OTACIBHBIX  |BOAHOTO pacTBOpa XIJIOPUIA HATPU
IIPOU3BOJICTB

JlaGopatopnass ~ paGora  NeS  «CunTte3
TUIEHKOOOPA3YIOIINX CBA3YIOIIMX»

JlaGopaTopHass pabotra Ne6 «CocraBiieHue
MaTepHUaIbHOTO OanmaHca npoiiecca
IMOJIYUCHUS CCPHUCTOI'O HATPUA»

Komrmnekc BUPTYaJIbHBIX pabor,
MOJCJIMPYIOUIUX Pa3JIMUHbIE MPOU3BOJICTBA




2.4 Ilepeyenn yueOHO-MeTOoANYeCcKOro o0ecrmeyeHus IS
CaMOCTOSITEIbHOM PadoThI 00yYAKOIIUXCS M0 AUCHUIIHHE (MOTYJTI0)

HepequL yqe6HO-MeTO,Z[I/I‘ICCKOl"O obOecrieyeHus JUCHUIIIIMHBI I10

Ne Bun CPC BBITTOJIHEHUIO CAMOCTOSITEIbHON paboThI
1 2 3
12. [TpopaboTka u 1. OGmas xuMUYecKas TEXHOJIOTHsI B TPUMEPAX 3a/1a4ax,
MMOBTOPCHUE nabopaTOpHBIX paboTax u TecTax. YueoHoe nmocodue./JI.JI.
nexiuonHoro | ToBaxkusuckuit, M.K. Komenesa, C.1. Bykxano,M.: Mudpa M 2014.
Marepuana, 2. DNeKTpOHHO-NH(POPMALIMOHHAS CHCTEMa YHUBEPCHUTETA,
TeopeTuyecKas O6ubIMOTEKa YHUBEPCUTETA, HHPOPMALIMOHHBIE JIEKTPOHHbBIE
CaMOTIOJTOTOBKA pecypcesl cetn «MHTEpHET
Tecr

13. |Iloxgroroska k JIP| 1. JlTaBopaTopHble NpakTUKYMBI Kadeapsl 001Ieil 1 HeopraHU4eCKOn
xumun 1 UBT, BupTyanbHbie 1a00paTOpHBIE pabOTHI

2. Meroauyeckue peKOMEHIAIMH K OpraHU3aliy ayIUTOPHOU U

BHEAYJIUTOPHOM (CaMOCTOATEIHLHOM) pabOThI CTYIEHTOB:

Metonuyeckue ykazanus / coct. T.I1. Ctopoxenko, T.b. [TounHox,

A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,

2018. 89 c.

Y4yeOHO-METOANYECKUEe  MaTepuaibl  JUIsi  CaMOCTOSITENIBHOM  paboThI
oOydJaromuxcsl U3 YMclia MHBAJTUIOB U JIMIl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
3nopoBbs (OB3) npenocrasistorest B hopmax, aIanTUPOBAHHBIX K OTPAHUYCHUSIM
WX 37I0POBbS U BOCTIPUSITHS HH(POpMALINH:

J{nst Ty ¢ HapyIIEHUSAMU 3PEHUS:

— B TIeYaTHOM (popMe yBeIMUEHHBIM MIpUPTOM,

— B (hopMe IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina (pu HaTU4Yun),

— B mieyaTHo (popme Ha si3b1ke bpaitns (mpu Hamu4Yum).

JI71g i ¢ HapyIIEeHUsIMU CITyXa:

— B neyatHou popme,
— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

J{nst mvL ¢ HapyLIEHUAMU OITIOPHO-ABUTATENBHOIO aIlliapara:

— B IIe4aTHOM (popme,
— B (hopMe IIEKTPOHHOTO JTOKYMEHTA,
— B (hopme aynuodaiina (Mpy HAJTUYUHN).

JlaHHBI TIepeYeHb MOXKET OBITh KOHKPETH3HUPOBAaH B 3aBHCHMOCTH OT

KOHTHHT€HTa 00y4aromuXcs.

3. O6pa3zoBare/ibHbIE TEXHOJIOTUH

B cootBercTBuu ¢ tpedboBanusiMu O®I'OC BO mno HampaBieHUIO «XHMUS»
peanuzaius ~ KOMIIETEHTHOCTHOTO  TOJAXOJa  MpeIycCMaTpuBaeT  IIMPOKOE
UCIIOJIb30BAaHUE B Y4YE€OHOM TIPOLIECCE AKTUBHBIX W HWHTEPAKTUBHBIX (Popm
MIPOBEICHUS 3aHITUU.



HeoTpememoli cocTaBHOW 4YacThIO BUIOB YYE€OHBIX 3aHATHA M OJHOW W3
BAKHEHIINX TPU MOATOTOBKE CTYJEHTOB SIBISECTCS JA0OPATOPHBINA MPAKTUKYM.
NMeHHO 1a00paTOpHBI MPAKTHUKYM IO3BOJIAET PEATN30BaTh BOCAUHO TMOHSTHUS
«3HATh», «YMETbY», «BJIANETh HABBIKAMU» IPHU MPOBEACHUU SKCIEPUMEHTAIBHBIX
uccnenoBanuil. [lpu npumeHeHun npoOIEMHOro MOJAX0Aa K paboTe CTYIECHTOB
CTAHOBUTCS] BO3MOKHBIM PELICHUE CIIEAYIOIIET0 KOMIUIEKCA 3a/1a4:

- (opmupoBaHue y CTYJIEHTOB 3HAaHWS W MOHUMAHHUS (PUIUYECKON CYIIHOCTH
M3y4aeMBbIX ITPOLIECCOB U ABJICHUM;

- pa3BUTHE CIOCOOHOCTEN K TBOPUECKOM UCCIE0BATENBCKOM padoTe;

- YMEHHE TIPUMEHATh B NPAKTUKE HAYYHBIX HWCCIECAOBAHUM PpPA3JIUYHBIC
AKCIEPUMEHTAIIbHBIE METOUKH;

- 3HAHUE OCHOB IIOCTAHOBKU OJKCIIEPUMEHTOB C MPUMEHEHHEM Pa3JIUYHOTO
HCCJIEI0BATENBCKOTO0 000PY10BAHHSL.

JIns WMHBAIMIOB W JIMIl C OTPAHUYEHHBIMHU BO3MOXHOCTSMH 3I0POBBS
yCTaHaBIMBAETCA OCOOBI TIOPAJOK OCBOCHHUS YKa3aHHOW JUCIUIUIMHBL B
o0pa3oBaTeIbHOM  MPOLECCE WCIIOJIB3YIOTCS ~ COLMAJIbHO-aKTUBHBIE U
pedieKCuBHBIE METO/bI 00YUEHHUSI, TEXHOJIOTUU COLMOKYJIBTYPHOU peaduanuTaliuu
C LIEJIbI0 OKa3aHWsl MOMOIIM B YCTAaHOBJIEHUU IOJHOLEHHBIX MEXINYHOCTHBIX
OTHOUIIEHUH C JAPYTUMH CTYJEHTaMH, CO3AaHUH KOM(OPTHOTO MCUXOJIOTHYECKOTO
KJIUMaTta B CTyJCHYECKOW rpymnme. Brleo3HaueHHble 00pa3oBaTebHbIC
TEXHOJIOTUH Jai0T Hambosee 2PGeKTUBHBIE PE3YIbTaThl OCBOCHUS TUCIUILIMHBI C
MO3UIIMNA aKTyaJI3alluu COACP>KaHUS TEMBbI 3aHSTH, BHIPAOOTKUA MPOIYKTUBHOTO
MBIIUICHUS, TEPMUHOJIOTHUYECKON IPaMOTHOCTH M KOMIIETEHTHOCTH 00y4aeMOro B
acCreKTe COIMaJIbHO-HAMPABICHHOW TMO3UIMK OyAylero crenuaiucra, |
MOTHUBAIIMY K UHUIIMATUBHOMY U TBOPYECKOMY OCBOCHHIO yUeOHOTO MaTepHalia.

Konnu
Bun 3anstus Hcnonk3yemble MHTEpAKTHBHBIC
Cemectp €CTBO
(JI, TP, JIP) o0pa3oBaresbHbIE TEXHOJIOTUH
4acoB
5,6 JI JIleknud ¢ 3neMeHTaMHU IeJarornuecKui 8
IBPUCTHUKH, JTEKIIMOHHAS UTPa (JEKIHS C
00paTHOM CBS3bI0), JIEKIH C 3apaHee
3aITaHUPOBAHHBIMHU OMIMOKAMHU
JIP becenpl, pa3dop curyanuii, pabota B MajbIx 30
rpymmax, IMCKYCCHOHHAs 3aliTa
71a00paTOPHBIX PaboT
Hmoeo: 38

I[J'Iﬂ Jugy € OTpaHUYCHHBIMHM  BO3MOKHOCTAMU  3A0POBbA  MPCAYCMOTPCHA
opraHu3anus KOHCYHBT&HI/IP’I C HUCITIOJIB30BAHUEM BHeKTpOHHOfI ITOYTHI.

4. OeHOYHbIE 1 METOAMYECKHE MATEPHUAJbI
4.1. OueHouyHble CpPeACTBA /JIfl TEKYNIer0 KOHTPOJIS YCHEeBAEMOCTH WU
NMPOMEKYTOUYHOM aTTeCTAlUM

OueHoYHbIE CpEACTBAa MPEIHA3HAYEHBl JUIsi KOHTPOJISI U OUEHKHU
o0pa30oBaTeIbHBIX TOCTHKEHUN 00YyJaronuxcsi, OCBOMBIINX MPOTPaMMy y4eOHOU
JVCHUIUINHBI « XUMUYECKast TEXHOJIOTHSI.



OrneHOYHBIE CPEICTBA BKIIOYAET KOHTPOJIbHBIE MATEPUAIIBI JIJIsI IPOBEACHHS
TEKyIIEero KOHTPOJiA B (OpMe TECTOBBIX 3aJaHMid, IOKJIaJa-NMpe3eHTAH IO
npoOJIEeMHBIM ~ BOMPOCAM,  Pa3HOYPOBHEBBIX  3aJaHUi, pOJIEBOH  WTPBHI,
CUTYAIlMOHHBIX 3a7ad M JabOpaTOpHBIX paboT, M MPOMEXKYTOUYHOH aTTeCTallud B
dbopMe BOMPOCOB M pacUETHBIX 3aJaHUil K dK3aMeHy (nuddepeHIupoBaHHOMY
3a4eTy, 3a4eTy).

OueHouHble CpeACTBA [JIi HWHBAJIMIOB U JIMIl C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMH ~ 3JIOPOBBSI BBIOMPAIOTCS C Yy4YETOM WX WHAMBHUIYAIbHBIX
NCUX0(U3NIECKUX 0COOEHHOCTEH.

-IpU HEOOXOJMMOCTH WHBAIHMJAM U JIHMIIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBS

IPEIOCTABIISACTCS AOMOIHUTEIBHOE BpeMs JIs TIOATOTOBKH OTBETa HA SK3aMEHE;
-TIpU TIPOBEJICHUU MPOIEAYPHl OICHUBAHUS PE3yJIbTaTOB OOYyUEHUs MHBAIUIOB H
JIMIL C

OTrPaHUYEHHBIMU BO3MOKHOCTSMHU 3[I0POBBS NPEAYCMATPUBACTCA HCIOJIb30BAaHUE
TEXHUYECKUX CPENICTB, HEOOXOAMMBIX MM B CBS3H C WX WHIUBUAYaJIbHBIMU
OCOOCHHOCTSIMH;

- IpU HEOOXOIMMOCTH Uil OOYYaIOIIMUXCS C OTPAaHMYEHHBIMH BO3MOXHOCTSAMU
3M0pPOBbSl M HMHBAJIMUJOB TMPOLEAYypa OLCHUBAHUS pPe3ylbTaTOB OOyYEHHUS IIO
JUCIUIUTMHE MOXET MPOBOJUTHCS B HECKOIBKO TAIlOB.

[Ipouenypa olieHWBaHUS pe3yJbTaTOB OOYYEHHUs HHBAIUAOB U JIHI[ C
OTPAaHUYEHHBIMU  BO3MOXXHOCTSIMH ~ 3JI0POBbSl [0  JAMCLUUIUIMHE  (MOAYIIIO)
npeaycMaTpuBaeT MpeAocTaBieHne nHpopMaluu B Gopmax, aJanTUPOBAHHBIX K
OTPaHUYEHUSIM X 3[JOPOBBS U BOCIIPUATHS HHPOPMAIIHH:

JUis U1l ¢ HapyIIEHUSMU 3pEHUsI:

- B IIe4aTHOU (popme yBeIMUEHHBIM HIPUDTOM,

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

s nmun ¢ HapyIIEeHUsIMU CITyXa:

- B mieyaTHoOM (opme,

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

Jljis 11 ¢ HapyIICHUSIMHA OTIOPHO-JBUTATEIHHOTO armnapara:

- B mieyaTHoM (opme,

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA.

JlaHHBI TepeYeHb MOXKET OBbITh KOHKPETH3WPOBAaH B 3aBUCUMOCTH  OT
KOHTHHT€HTa 00y4aromnxcs.

CTpykTypa OLEHOYHBIX CPeACTB sl TeKylleilih HM MNPOMEeXYyTOYHOMH
arrecTanumn

Kon xonTpommpy- HaumeHnoBanwue
Ne | KonTponupyemble pas3iensl | eMOH  KOMIETEH- OIICHOYHOT'O CPEJICTBA
*
1/ | (TEMBI) TUCITUATTAHBI mmn  (wm - ee Texymmii KOHTPOIS [IpomexxkyTouHas
Y4acTH) aTrTecTamus
OIIK-2, Tecm Bonpoc Ha
1 Du3zuKo-xumMuyeckue 0CHOBbl akzamene 1-9
XUMUYECKOU MEXHOLOUU. OIIK-4

(3Hamv)




Pacuemnoie IKk3amenayuonuas
OIIK-2, 3a0anus, 3a0aua
2 Du3uKo-xumuiecKue 0CHOBbL OUCKYCCUOHHASA
XUMUYECKOU MEeXHONI02UU. OIIK-4 3auuma
(vmemb, 8rademv) | 1a60pAmMopHuIX
pabom
Texnuuecxkue Memoobl OIIK-2 Tecm Bonpoc Ha
peanuzayuu Xum. ’ akzamene 9-24
3 | mexHonocuu U - XUMUKO- OITK-4
MexHoN02UecKue npoyeccyl (3HaTh)
U cxembol..
Texnuueckie emods] Pacuemmnuie IK3ameHauuoOHHAs
OI1K-2, 3a0aHus, 3a0a4a
peanuzayuu XUM. duckyccuonnas
4 | mexnonocuu U - XUMUKO-
OIIK-4 3awuma
MmexHon02UYecKue npoyeccol P
(yMeTh, BIANETh) | 1aOOpamopHbix
U cxembi.
pabom
OIIK-2, Onpoc Bonpoc Ha
5 Texnonozcus OMOeIbHBIX axzamene 24-33
npou3800Ccme OIlIK-4
(3HaTh)
OIIK-2, OUCKYCCUOHHASA (OxsamenayuonHnas
6 Texnonocus OMOeIbHBIX sawuma 3a0aua
npou3z8o0Ccme OIIK-4 1a00pamopHuIX
(yMeth, BnajeTs) | Pabom

IHoka3zarejn, KpUTEPHH M HIKAJIA OLEHKU CPOPMHPOBAHHBIX KOMIIETCH M I

Kon u CooTBeTcTBHE YPOBHEH 0CBOEHHS] KOMIIETEHIMHU IVIAHUPYEMbIM
HAUMeHOBaHHe pe3yJabTaTaM 00y4eHHUs] H KPUTEPUSM HX OLleHMBAHUA
KOMITeTEeHI Ui MOPOroOBbIN \ 0a30BblIil \ NPOABHHYTBII
Ouenka
Y 10BAETBOPUTETHEHO Xopo110/3a4TeHo OTnu4HO /3a4TEeHO
/3a4TE€HO
3uaem — 3naem - tpeboBanust | 3naem — llpuHUUIIBI
OIIK-2 HopmaruBHbIE TEXHHUKHU (dbopmupoBaHus
Cnocoben TpeOOBaHUS TEXHUKU | 0€30IIaCHOCTH, BU/BI | TpeOOBaHUI TEXHUKU
npoeooums ¢ 0e30macHOCTH U U TUIIBI 0€30MaCHOCTH U
cobnodeHuem Hopm | OPUCHTUPYETCS B TEXHOJIOTHIECKUX XUMHUKO-
MexXHUKU HPUHIUIIAX OIIACHOCTEW U TEXHOJIOTHYECKYIO
bezonacHocmu OpraHu3alil XUMUKO- | OPUEHTUPYETCS B CTPYKTYPY CO3JaHUS U
Xumuyeckui TEXHOJIOTUYECKUX MPUHITUIAX (YHKIIMOHUPOBAHUS
9KCnepumenm, CUCTEM (hopMupoBaHUS MIPOU3BOJICTBA
BKNIOYAS CUHME3, TpeGoBaHUI
aHanus, uzydexue 0€30MacHOCTH NPU
CMpPYKMypul U OpraHu3aIu
C60lLCME 6eujecms u MIPOU3BOJICTBA
mamepuanos, Ymeem -obocHOBanHO | Ymeem - Ymeem — o6ocHOBaHHO
uccnedosatue KJIacCU(PUIIUPOBATh 000CHOBaHHO KJ1acCuUIUPOBATh
npoyeccos ¢ ux UCTOYHUKHU KJ1accu(UIUpPOBaTh HCTOYHUKHU OMACHOCTEN
yuacmuem OIaCHOCTEH UCTOYHUKH U OPraHU30BbIBAThH
OIIACHOCTEN U CBOIO JIEATEIBHOCTD C




MIPUHUMATh PELICHUS
ONTUMU3HPYIOLIUE
CBOIO JIEATEIBbHOCTh

MHWHUMAaJIbHBIM PUCKOM

Braoeem — naBbikamu
0e3pUCKOBOI PabOTHI
B YCIIOBUSIX
71a00paTOPUH U
YMECHHEM
OpraHu3aIu
Oe3omacHoi paboThI €
XUMHYECKHUMHU U
XUMHKO-
TEXHOJIOTUIECKUMHU
cpenamu

Bnaoeem -
00BEKTHBHBIMH
METOIaMH
ONTHUMU3ALIMK CBOEH
npodeccroHabHOI
JCATEILHOCTH 1
(dakTopamu prcka
IIPH OpPraHu3aIluu
XHUMHKO-
TEXHOJIOTHUECKOM
CHCTEMBI

Brnaoeem —
CIIOCOOHOCTBIO
OIICHUBATh PUCK U
PHUHUMATH
HEOOXOIUMBIC
po(hecCHOHAIIbHBIC
pelIeHus B TIpeienax
CBOMX KOMIIETEHIINI

OIIK- 4
Cnocoben
NIAHUPOBAMb
pabomul
XUMUYEeCKOU
HAanpaeienHocmu,
obpabamvieamo u
UHmMepnpemuposams
noJIy4eHHble
pe3yrbmamal ¢
UCnoIb308anHuem
meopemuyecKux
SHAHUU U
NPAKMUYECKUX
HABbIKOB Peuletls]
Mamemamuyeckux u
Quszuneckux 3aoau

3naem — OCHOBHEIE
3aKOHBI U METOIbI
XHUMHYECKON
TEXHOJIOTUU U
MIPUEMBI
CaMOOpraHu3alHNH U
caMmoo0pa3oBaHHs

3naem — MeTObI
CaMOOpraHu3alNH |
caMmoo0Opa3oBaHusl, a
TaK)K€ METOIbI
OIICHKH IMPaBIUBOCTH
MIPU OPUEHTUPOBAHUU
B HH(OPMAIIMOHHOM
MOTOKE

3naem — OCHOBHEBIE
MPUEMBI U METO/IBI,
MPUMEHSIEMBbIE IS
OpraHu3aIi XUMHKO-
TEXHOJIOTHYECKUX
MIPOLIECCOB U
JIOTUYECKYIO
B3aUMOCBSI3b MEXKTY
HCXOIHBIM XUMHU3MOM
Y TI0JTy9aeMbIM
pe3ynbTaTOM
B3aMMOJICHCTBHS B
POU3BOACTBEHHOMN
CHCTEME

Ymeem — Ilonumarn
JIOTUYECKYIO
HEOOXOIMMOCTh
CBOMX JIEUCTBUH IIPH
MPOBEACHUU XUMHKO-

Ymeem - Ilonumarn
JIOTUYECKYIO
HEOOXOAUMOCTh
CBOMX JIEUCTBUH NPH
MPOBEACHUN XUMHKO-

Ymeem - ocyiiecTBIATh
paloHaIBHBIN BBIOOD
Y OPUEHTUPOBATHCS B

CYLIECTBYIOIIUX U
NEPCIIEKTUBHBIX

TEXHOJIOTUIECKOTO TEXHOJIOTUIECKOTO METOJax M CPeNICTBAX
npoiiecca u nporecca u IpU JOCTHKEHUU
OILICHUBATh HaNPaBJISTh PEAKIUI0 | TPOPECCHOHATBHBIX
BO3MOXHOCTb IIPU BO3MOXKHOCTH B | Liesieit

o0Opa3oBaHUs HaIpaBJIEHUN

HE00X0IMMOT0 o0pa3oBaHUs

POIYKTA TpeOyeMoro mpoayKTa

Bnaoeem — Braoeem — Braoeem — Cnocobamu
CIIOCOOHOCTBIO cnocobamu OLICHKH HaIlpaBJICHUS
OpPUEHTUPOBATHCS B panroHaIbHOTO XUMHUYECKOH peakuy u
MH(OPMaLMOHHBIX BBIOOpA Pa3IMYHbIX €€ CKOPOCTH IIPH

MarepHuaiax u
OIICHHUBATH CTCIICHb UX
MPaBIUBOCTH TIPU
OCYIIECTBIICHUH
XUMUYECKUX U
XHAMHKO-
TEXHOJIOTUYCCKUX
IIPOIECCOB

METOJIOB U CPEJICTB
HpI/I HpOBe)IeHI/II/I
XUMHYECKOTO
mporecca
HaTpaBJICHHBIX Ha
¢ dexTuBHOE U
Oe3omacHoe
TOJTyYCHHUE

(dbopmMupoBaHUU
XUMHKO-
TEXHOJIOTHYECKOTO
nporiecca u 0a3oi
3HaHUN HEOOXOUMO
1T OOBEKTUBHOM
OIICHKH

s dexTuBHOCTH




KOHEYHOTO MIPOAYKTa | XMMUYECKOTO
IIPOU3BOJICTBA

TumnoBbie KOHTPOJIbHbIE 3aJaHUS] UJIM HHbIe MATEPHUAJIbI, HEOOX0AUMBbIE
JJI OUEHKH 3HAHMH, YMEHMH, HABBIKOB U (MJIHM) ONBITA [AeATEJbHOCTH,
XapaKTepPU3yIIIUX JTanbl (POPMHUPOBAHUSA KOMIIETEHIMA B mpolecce
ocBoeHMs1 oopa3oBaTtesbHoll mporpammel (OITK-2, OIIK-4)

OueHouHbIE CpeACTBa BKIIOYAIOT TECTOBBIE 3aJaHus, J1a0OpaTopHbIE padoTHI,
NO3BOJIAIOIIME OLEHUTh 3HAHWUA, YMEHUS M ypOBEHb MPHUOOPETEHHBIX
KOMIICTCHIUH.

[Ipumep KOHTPOIUPYEMOTO TECTOBOTO 33JaHHUS:




1. Kpumepuu 3ppexmusHocmu @YHKUHOHUPOSAHIA XUMHYECKUX HPOUZE00CHE

1. Crenenrs npeEpameHEa peareHTa PacCYHTHIEASTCA 10 VPABHEHHED:

N N,—-N N N
a) X, =—*: 04X, = AJ, - B X, =—* —: 1, = :a
N o Ny Ngo—N, V4
2. Brxon nponykTa paccHHTHEAETCA [0 YPABHEHHED:
N - N, N N, N
a) g =M; B) 17y = =i E)]p=- — D7y = — 2
N Rmax N Rmax N R ‘Vﬂmzs N R
3. Huterpansnas ceIeKTHEHOCTE IIPOLIECCA PACCTHTEIEASTCA MO YPABHEHHIO!
N _ AN, N AN
Q) pp=—-a-: Blpp=—i=TE: B pp=—_FEE__ . g =4
N Rmax M'_t *'\'lﬂmax - j\"R ‘?""Jp
4. NMubdepernHaTEHAT CETEKTHEHOCTE IPONUECCA PACCIHTHIEASTC IO YPARHEHHIO!
' HFR =l WA—;R ' H!A ' H’ﬂ. T
a) ¢, = D), =———: E) @, = [ = AR
) O 7 g )% w, ) O Wyr ) % W

5. Pacxonueni ko3 QHIHEHET 0 CRIPEI PACCIHTEIEASTCA 10 VPAEHEHHIO:
T s

N G W, C
a) PK,,  =——==- §) Pk, =-——==. g) PK, =—=- 7)PK, = i=

Amex T : Amex = Amex T
Ny Gy Wy Cy

6. IHTeHCHEHOCTE PabOTH aNapaTa PAcCAHTEIBASTCA [0 VDABHEHHED:

G _ T G I
a)l=—"2; eI==%; nIi=-2%; pi===%
T V ¥V Fr
N,—-N,
7. Ilo vpaenenmo - PACCUHTEIEASTCA:
Ny
a) BBRIXO TIPOIVETA; 0) CTEMEHE MPEEPANIEHHA DEATEHTA
E) HHTETDAILHAA CEIeKTHEHOCTE; T) pacxomHELl Ko3ddHIHEHT 0 CRIPEEO.
N
8. TTo ypaeHeHHID £ paccUMTHIEBASTCA:
4 Rrnay
) BBIXO TPOIYETA; 0) CTEEHE MPEeEPaNleHHA PEATEHTA;
E) HHIErPAIEHAT CEISKTHEHOCTE] ') pacxomHEN Koa(QdHIHEHT [0 CRIPEIO.
AN
9 Ilo ypaenenmo 22 paccumTEIBasTCA:
AN,
a) BBRIXO TIPOIVETA; 0) CTEMEHE MPEEPANIEHHA DEATEHTA
E) HHIEMPAIEHAT CEICKTHEHOCTE] I') pacxomHELl Ko3(dHIHEHT [I0 CRIPEIO.
10. ITo ypaegeHme — __’R PACCYHTEIEASTCA:
’.d.
a) BEIXOZ IPOIYETA; 0) CTEIISHE MpeEpaNIeHHA DEATEHTA]
E) HHTETDANLHAL CENeKTHEHOCTE] r) muddepeHnHATEHAT CEIEKTHEHOCTE.
G
11. ITo vpaerenHI0 ==  PACCYHTHIEACTCA
»
a) BRIXO TPOIYVETA; 0) CTEMEHE MPEEPANIEHHA DEATEHTA
E) HHTErPATEHAT CETEKTHEHOCTE] T) pacxoJHE KoadhHITHERT Mo CRIPERD.
1y
12_Tlo vpaemenHo ?‘1 PACCTIHTEIEASTCA:
) BRIXOZ MIPOIVETA; 0) HHTEHCHEHOCTE PabOTHI anmapaTa
E) HHTErPATEHAT CETSKTHEHOCTE] T) pacxoanerii KoaddumrenT Mo CRIpEIO.

G
13.Tlo ypaeHeHHI0O —% pacCYHTHIBAeTCA:
3

a) BEIXOZ IMPOIYETA; 0) HHTEHCHEHOCTE PabOTEI alnapaTa;



E) IPOHZECIHTEILHOCTE ANNapaTa; I) pacxoHEelH Ko3(HIHEHT 10 CRIPRIO.

G
14. Tlo vpaEHeHHID V_R PacCIHTRIEACTCA:
r
) HHTEHCHEHOCTE padOTEL allllapaTa; 0) IpPOHZEOOHTENEHOCTE AllNapaTa;

B) pacxoaHeIi kxoadpHIHEHT 0 CRIPEID. ') BEIXOM ONPOIVETA.

15. Kakoe YVPAEHCHHC OIMHCBIEACT CEAZER MEAETY TCXHMIOTHICCEKHMH KPDHTCPHAMHE 713 HﬂOEp ATHMBIX CIIOEHBIX

peaKEET
X, _ 4
a) HR:X_; 6) My =X, B) Mz =@z X, r) Nz =@
Ap Ap

16. Kaxoe YVPAaBHCHHE OMHCBIEACT CBAZL MEETY TEXHOTOTHYECEHMHE KPHTEPHAMHA JTA OEP&THMI:]X CIIOMHBIX

peaxiHEiT
X_! g A
a) Ji,g:X—#; ) 7z =X 4: B) g =@ X, ; r) 7z =@y X,

17. Kaxoe VPABHEHHE OIMHCEIEAET CEAZE MEEIY TEXHOTOTHIECKHMH KPHTCPHAME 113 HEOSP&M[&TX MpOCTRIX

peaxiHEiT
X _ X
a) Jh:ﬁ; 0) My = X4 B) g = @ X, r) ;FRZGRX_;

18. Kaxoe YVpaBHEHHE ONMHCEIEAST CEASE MEEIY TEXHOWIOIHYICCKHMH EPHTEPHAMH 1A GEpaT‘HMBIX MpOCTRIX

peaxiHEiT
X, _ P
a) Ny =—: 0) my =X, B) My =@ X, I) Nz = @p
X, Xy

2. XtMUKO-MeXHON0ZUYECKAA CUCIEMA
19. B cHcTeMe «caMOCTOATEIBHAT H VCIOEHO HEOCITHMAA CAHHHAITA HASEIBACTCA. . . ».

4) arperaTtom; 0) ameMeHTOM; E) 0DBEKTOM; T) IPOLECCOM.
20. 3mementom XTC apmaetca:
) ammapat; 0) arperar; B) IpOILIECC; r) mex.
21. Annapar g XTC aemaerca:
a) 00OBEKTOM; ©) DmoxoM; B) MOIVIEM; T) 3IeMEHTOM.
22 ViazaTe MexaHngeckHH aqement X 1C:
) HCIapHTENE; 0) mpobHIKa; E) OJHCTHILTATOP; r) TVpOHHA.

23 VEazaTs TeII000OMEHHEIH 3IeMeHT X 1L :
4) HCIAPHTENS; 0) mpodmMIKAa; E) OHCTHIIATOP; r) TVpOHHA.

24, ViazaTe MaccooOMeHHEI 3memeHT X1 C:
a) HCTIAPHTENE; ©) mpobumra; E) JHCTHILLATOP; r) TypOHHA.

25. VEazaTe sHepreTHIeckHH amement X 1C:
a) HCTIAPHTENE;] ©) mpobmmKa; E) IHCTHILTATON; r) TYpOHHA.

26 VkazaTh peakiHOHHEIH 3TeMeHT X 1 C:

4) TEIOOOMEHHHE, 0) XHMHYSCKHE peasTop; B) JHCTHILTATOP; r) Hacoc.
27. Kakas nogcicTeMa He OTHOCHTCA K OCHOBHEIM MOACHCTEMAaM XHMHYECKOrO IPOHZBOICTERT
) NOACHCTEMA XHMHIECKOTO IIPEEPaIlcHAA; 0) mogCcHCTEMA BOOOIOITOTOBKH,
E) MOACHCTEMA NOATOTOBKH CEIPEA; I') IOACHCTEMA BEITEISHHT OIPOIVETA.
28. Kakad mogcHcTeMa HE OTHOCHTCA K OCHOBHEIM MOACHCTEMAM XHMHIECKOTO IPOH3EOICTER?
) NOACHCTEMA XHMHIECKOTO [IPEBPAIleHHA; 0) ImOOCHCTEMA BELIETEHHA IPOIYVETA;
E) MOACHCTEMA NOATOTOBKH CHIPRA; r) TOACHCTEMA VIIPABIEHHA.

29 Kakaz MIOJCHCTEMA OTHOCHTCA K OCHOEHEIM ITOOCHCTEMAM XHMHICCKOIO IIPOHSE t'_'I,ZI;CTEEi'r.;I



[To pe3ymnbTaTam MPOBEPKH paCCYUTHIBACTCS KOI(PPHUIIMEHT YCIIEITHOCTH KaK OTHOIIICHHE YHCTIa
MPaBUJIIBLHBIX OTBETOB K 00IIIEMY YHCITY OTBETOB (BBIpAXKACTCs B IIPOIICHTAX ).

IIxkana nepeBoga 3HaYeHUH KOIP(PUIIHEHTA YCIIENTHOCTH B TPAJAUIIMOHHYI0O OLIEHKY
91 - 100 % «OoTIUYHO»

74 — 90 % «xopo1io»

61 — 73 % «ynOBIETBOPUTEIHLHOY»

0 — 60 % «HEYIOBIETBOPUTEIHHOY

[IprmepHBIE BONPOCHI JUIsi CAMOIIPOBEPKH M KOHTPOJIMPYEMBIE PACUETHBIC
3a/laHUsA:

3a/aun Ha COCTaBJICHUE MaTepUaIbHOTO OajaHca

1 Paccon B kommuectBe 9500 kr ¢ xoHueHtrpanuen 20 % macc. ynapuparoT
0 KoHueHTpamuu 65 % wMacc. CocTaBUTh MaTepHalbHBIA OajaHC Ipoliecca
yHapuBaHUs ¢ y4€TOM MPOU3BOJICTBEHHBIX MOTeph — 1%0.

2 CocraButh MarepualbHbId Oamanc mpousBoiacTBa 1 kr 100%-Hoi
TPaHyJIMPOBAHHON aMMHAYHOM CEJIUTPBI, €CIM MNOTEPU A30THOM KHUCIOTHI B
mporiecce Mpou3BOJICTBA cocTaBisaoT 5 %, a ammuaka 3,8 %. A30THas KHCJIOTa
58%-Hoi1 KOHIIEHTpAIIUH.

3 CocraBuTh MaTepuaibHbIM OanaHc cuHTe3a 1T MoueBUHBI. M30BITOK
aMMuaka coctaBisieT 125 % OT CTeXMOMETpUYECKOW MAacChl. YTIIEKHCIBIN Ta3
coaepxut 4 % npumeceil.

4 CocraBUTh MaTepUaNIbHBIN OalaHc HeUTpanu3zatopa A TOJIYYECHHS
aMMHMAYHOW CEJUTPBl MPOU3BOAUTENBHOCTh 20 T HUTpaTa amMMOHHUA B 4ac. B
npousBoAcTBe mnpuMeHsiercss 47%-Has  3oTHas kuciota u 100 %-HbIit
ra3oo0pa3Hbiii aMmmuak. [loTepu a30THON KUCIOTHI MU aMMHaka B MPOU3BOJICTBE
cocTaBsIIOT 1 % OT TeopeTuyecku HeoOXOIMMOro KOJuyecTBa JJisi o0ecrieueHus
3aIaHHOM  TpOU3BOAUTENBbHOCTU. W3 HeWTpanuzatopa aMMuadyHasi CcenuTpa
BBIXOUT B Buje 60 %-HOTO pacTBOpa HUTpATa AMMOHHUS B BOJIE.

5 CoctaBuTh MaTepualbHBIA OaJaHC KOHTAKTHOTO ammapara s
KaTAIUTUYECKOTO  OKHCJIEHUS  JHUOKCHAAa Cephl B  TPHUOKCHUI  CEpBI
npousBoautesibHOCTH 10 000 M3/4 ncxoaHoro raza cocrtaBa % 00.: SO2 — 8,5; 02
—12,5; N2 — 79 CreneHb OKHCIICHHS JUOKCHJIA CEPBl B TPUOKCH]I CEPhI COCTABJISAET
98 %. PacueT BecTH B KI/4.

6 Cunre3 MoueBUHBI ocyiecTBisieTcss 120%-HbIM H30BITKOM aMMHUaKa.
Crenenp mpeBpamieHusi kapbamata B kapbammnm — 88,5%. cocTtaBuTh
MatepuainbHbld O0amanc Ha 1000 kr ammuaka. OnpeneanuTs T0CTaTOYHO JIM BOJIBI,
BBIJICJIUBILICHCS B PE3yJIbTaTe PEaKIMK, Ha CBSA3bIBAaHKE U30bITKA aMMHUaKa.

3a4yeTHO-IK3aMeHAIlMOHHbIE MATEPHAJbI JJI NMPOMEXKYTOYHON aTTeCTAlluU
(3x3aMeH/3a4er)

Jlns OlleHKU 3HAHUW, YMEHUW, HABBIKOB M (WJIM) OMbITa ACATEIbHOCTH,
XapaKTEPHUIYIOMINX ATarbl (POPMUPOBAHUS KOMIIETEHIIMHA B TMPOIECCE OCBOCHUS



qucuumuinabl b.1.6.18 XuMmuueckass TE€XHOJOTHS, MPOBOJUTCA MPOMEKYTOUHAS
aTTecTalus B BUJIE 3a4eTa (5 ceMecTp) U dk3aMmeHa (6 ceMecTp).

B cootBerctBuu ¢ IlonmokeHuss O TPOBEACHHHM TEKYIIETO KOHTPOJIS
YCTIIEBAEMOCTH M TMPOMEXKYTOYHOU arTectanuu oOydarommuxcs KyOol'Y wu ero
buIMaNoB - 3a4eThl BBICTABIIAIOTCS IO Pe3yJbTaTaM YCIICITHOTO BBITOJTHCHUS
CTYJEHTaMU JIa0OpATOPHBIX pPabOT, TECTUPOBAHUS, BBIMOIHEHUS PACUETHBIX
3aJIaHUM.

JlabopatopHble pabOThl CUMTAIOTCSI YCIEIIHO BBIMOJHEHHBIMU B CIIy4ae
MPEIOCTaBIeHUsT oTueTa (KypHajia), BKIIOYAIONIETO TeMy, IIeb, XOJ paloTHl,
COOTBETCTBYIOIIUE TaOJUIIbI, TpaUKU U OTBETA Ha TEOPETUUYECKUE BOMPOCHI IO
TeMe palboThl, a TaKXK€ apryMEHTUPOBAHHOCTb M HAYYHOCTb BBIBOJIOB H
PEe3yJAbTATOB MPU UX JUCKYCCHOHHOM 3alUTe.

[Ilkana oleHUBAHUS - «3a4YTEHO/ HE 3a4TEHO» (3amUCh B JaOOpPATOPHOM
KypHajie CTyJEeHTa). «3auTeHo» 3a JabopaTopHyr pabOTy CTaBUTCS B Clyyae,
€CJIM OHa BEIIOJHEHAa B IOJIHOM OOBEME C COOJIOACHUEM HEO0OXOIUMO
MOCJIEA0BATEILHOCTH JIEUCTBUNA U MPaBWI TEXHUKHU Oe3omacHOCTH. [IpaBuibHO U
aKKypaTHO BBITIOJTHEHBI BCE 3alUCH, TaOJIUIIbI, PUCYHKH, TpadUKH, BHIYUCIICHHUS,
MPaBUIBHO MpOaHAIU3UPOBaHbl OMHUOKH. [Ipm »TOM OOyuaromuMcs MOKa3aHo
CBOOO/IHOE BJIAJICHME MaTepuaaoM mo auctuiuimHe. «He 3auTeHo» cTaBUTCS B
cilly4yae, eclu JONyIIeHbl Oojee NBYX TpyObIX OIIMOOK B XOJ€ BBINOTHEHHUS U
oopMmiieHUsT pabOTHI, KOTOpbIE OOydaromuecss HE MOTYT HMCHPAaBUTh Jaxe IO
TpeOOBAaHUIO TIPENoaaBaTessi Wi paboTa HE BBINOJHEHA MOJTHOCTHIO, TOT/IA OHA
BO3BpallaeTcs Ha Jopa0OTKy U 3aTéM BHOBb CHaéTcsi Ha MPOBEPKY
MpENnoAaBaTeto.

[IpuMepHBIH ITepeYeHb BOIPOCOB ISl HOATOTOBKH K dK3AMEHY:

1. Xumuuecxoe npouzeoocmeo Kkak caodcHas cucmema. Ilowamue o xumuxo-
mexuonocuveckux cucmemax (XTC). Cmpykmypa XTC. Kauecmeennvie
(onepayuonHo-onucamenbuvie U UKOHOZpApuUUecKue) u mamemamuyeckue Mooeuu
XTC.

2. Cmpyxmypnas uepapxus XTC: monexynsapuvie npoyeccvl — MaKpOKUHEMUKa —
annapamuel —

npOU3800CmMea — Npood.IemMvl pazeumus mexHoc@epol.

3. Kauecmeenuvie u konuuecmeennvle kpumepuu oyenku s¢pgpexmusnocmu XTC.

4. Mamepuanvuvie u ouepeemuueckue oOanamucvt XTC. Cxemvl 08udiceHus
MAMepPUAIbHLIX U IHEPSeMUYeCcKUXx HOMOoKO8.

5. 3nauenue mepmoounamuueckux u KUHEMUYeCKux (MUKpo- u Makpo-)
3aKoHOMepHOcmel 0na  mexHono2uu. Dakmopul, onpedensarowue CKOPOCHb
2OMO2EHHO U 2emepo2eHHo npomekalowux peaxkyuu. Ponb konyenmpayuu
peazenmos, memnepamypuvl, 0agl1eHusi U OOHOBIEHUS NOBEPXHOCMU KOHMAKMA
peazupyrowux ¢az u opyaux Gu3UKO-XUMu4eckux pakmopos Ha meyeHue Xumuko-
MEXHON02UHECKUX NPOYECCO8; BaxcHeluue cnocoobl ux pe2yiupo8anusl.

Brusnue  makpoxunemuueckux — ¢akmopos:  2UOPOOUHAMUKU,  Menio- U
maccoobmeHa.



6. Texuonocuueckue npuemvl yckopewus u 3amedneHusi peakyuu. Kamanus.
IIpouzeoocmeennvle  npoyeccol ¢  HpUMEHEHUeM  MBEPOblX,  HCUOKUX U
2a3000pA3HBIX Kamaiuzamopos. 3Havenue Gopmol, OUCNEPCHOCMU, NOPUCTNOCMIU,
NpoOYHOCMU U Opyeux Cceoucme meepovlx Kamanuzamopos. Hocumenu u
NPOMOMOPbL KAMAIUIANOPOS.

7. OcnosHble 6uUObI U pecypcvl Cbipbi. 3adauu cmavoapmuzayuu u
KOHOUYUOHUPOBAHUSL CIPBAL.

Obozcawenue cvipvbs, €20 3HaAYeHue U OCHOBHble NpuHyunsvi. PUUKO-XUMUYECKUE
CBOUCMBA ChIPbS, HA KOMOPBLIX OCHOBAHBI npoyeccvl obozawenus. Komnnexcroe
UCNONIL308AHUE CHIPDAL.

8. Buowl u ucmoyHuku suepeult, npumeHsemvle 8 XUMUUeckux npou3e00CmeeHHbIX
npoyeccax.

9. Dronoeuzayus xumuuecKux npou3800Cms.

10. Tpebosanus k mamepuanram OJisi U320MOGIEHUS ANNAPAMYPLL (MEXAHUYECKOLL
NPOYHOCU,  MEPMUUECKOU  YCMOUYUBOCMU,  XUMUYECKOU  CMOUKOCMU).
Baoicnetiwue  6u0bl  NPUPOOHBIX, MEMANLIUYECKUX, NOIUMEPHBIX U  OpYeUX
mamepuanos, a mMaxdxce UX COYemauutl, UCNOIb3yemMble 6 NPOU3B0OCmEe
XUMUYECKOU annapamypbi.

11. Knaccugpuxayus Xumuxo-mexHoi0cUYecKux npoyeccos 6 3d8UCUMOCMU Om
OCHOBHBIX 3aKOHO8,

ONPeOensIoUUX CKOPOCHb IMUX NPOYECco8: UOPOMeXanuiecKue, Mmenioswle,
MAccoobMeHHble

(Ougpghyzuonnvie), mexanuueckue u xumudeckue (peaxmuenvie). Conpsoicenue 8
XUMUKO-

MEeXHOI02UYeCKUX annapamax pa3iudHslx munog npoyeccos.

12. I'uopomexanuueckue npoyeccol. Ocnogvl euopasnuku. Dusuueckue ceoticmea
aorcuoxocmeti. OcHogHoe ypasHeHue 2uOpOCMAamuKy U e2o0 npaKmuyeckoe 3HayeHue.
13. OcHnogvl eudpo- u eazoounamuku. Xapakmepucmuka YCMAHOBUBUIUXCS U
HEYCMAHOBUBWUXCSL  NOMOKO08,  JIAMUHADHBIX U  MYPOYIEHMHbIX — MedeHuUll.
Vpasuenuss bBepnynnu. Ilpunoocenus ypaeunenuss bepnyinu 0ns  uzmepeHnus
CKOpOCMU U paAcxo0a HCUOKOCHU.

14. Ilepemewenue owcuokocmeti u eazos. QObOwue ceedenus 0 HACOCAX U
KomnpeccopHulx mawunax. OcHO8Hble napamempsl HACOCO8.

15. Jsuocenue men 6 esazxou cpede. Conpomusierue OBUNCEHUIO Mel 8 B3KOl
cpede. QOcadicOeHue uyacmuy nood Oeticmeuem cunvl msdcecmu. Cxkopocmo
ocaxcoenus. Jleudicenue dcuokocmerl uepes HenooBUICHble U NOPUCMble CIIOU.
Tuopasnuka Kunaweeo (ncesdoodicudicennozo) cios. Memoodvl pazoenenus
2emepOeHHbIX CUCTIEM.

16. OcHogvl MoOenuposanus XUMUKO-MEXHOI02UYeCKUX npoyeccos. Dusuyeckoe
Modenuposatue.

Teopus nodobus xax HayuHas ocHoea Gusuuecko2o modenuposarnus. OcHOBHbIe
Kpumepuu

2UOpoOUHamuyecko2o nodoous. Oowuil 8u0 KpumepuaibHbviX YPagHeHUI!.

17. Tennosvie npoyeccvl. 3Hauenue MmenIOBbIX NPOYECCO8 8 XUMUYECKOU
mexHonocuu. Buovl nepedauu menna: menionpogooHocms, KOHEEKYUS, MENI080€
uznyyeHue U coomeemcmeylowue ypasHenus menioneperoca. (OcHogHoe
YpasHeHus: menjionepeoayu.



18.  Haepesarowue acenmwvi u  cnocobvl  Hacpesanus.  Koncmpykyus
Mens1000MeHHbIX annapamoe. Ilymu NOBbIULEeHSL agpgpexmusnocmu
menyioobmenno2o 06opyoosanus. Buinapueanue. OchoéHble npedcmasieHus..
Koncmpykyus  evinapnvix annapamos. Mamepuanohsiti u  meniogou 0Oanauc
8bINAPHO20 annapama.

19. Maccoobmennvie npoyeccoi. Xapakmepucmuka npoyeccos MacconepeHoca.
pasHosecue. Mamepuanvrwlii 6ananc npoyeccos macconepernoca. Monexynsapuas
oup@y3us u KOHBEKMUBHDBLIL NEPEHOC.

20 Abcopoyus. Duszuueckue ocHosvbl npoyecca abcopoyuu. Mamepuanvuoiii u
mMen10801 bananc npoyecca. Ycempoticmeo abcopoOyuoOHHbIX annapamos.

21 Ilepeconka owcuokocmeti. Obwue cedenus 0 HPOCMOU NEPecoHKe
(Oucmunnayuu) u pexmughuxayuu. Xapaxmepucmuka O08YX@A3HbIX cucmem
arcuokocmo- nap. [lughgepenyuanvroe ypasnenue npocmotri nepe2oHKu.

22 Pexmugurayus. Xapaxmepucmuka npoyecca pekmugpuxayuu. Henpepwvienas
pexmugurxayus ounapuvix cucmem. Hucno meopemuueckux mapenrok (4TT)
DPEKMUPUKAYUOHHOU KOTOHHBL. Ycmpoticmeo peKmu@uKayuoHHbIX KOJAOHH.

23 Xumuueckue peakyuoumvie npoyeccovl. Knaccugurxayus  xumuyeckux
Peakmopos, OCHO8blL MAMeMAMu4ecKko2o0 MOOelIUpoO8anusi U ONMUMUZAYUSL
DeAHCUMO8 UX pabomul.

24 Ilpouzsoocmeo cepmnoil kuciomol. Buovl cepycoodepocauieco cvipvs. Pusuxo-
XUMU4ecKue OCHOBbl U CXeMbl KOHMAKMHO20 CHOCOOA NpOU3B00CMEa CepHOL
KUCIOMbL; PABHOBECHbIE U KUHemu4ecKue YCl08Usl, Kamaiusamopol.

Llymu unmencughuxayuu cepHoKUCI0mMHO20 NPOU3BOOCMEA.

25 Texnonoeus ceaszannozo azoma. Cunmes ammuaxka. Cnocobvl nonyyeHus
a30moeo0opoonoli cmecu. DuU3uUKO-XuMUYecKue OCHOBbl Npoyecca CuHmesda
ammuarka (mepmoouHamuyeckue u Kunemudeckue ocobennocmu). Kamanusamopuoi
cuHmesa ammuara. Beloop onmumanvbHuIxX yclosull cCunmesd.

26  Ilpouszsoocmeo  azommuou  xuciomoel.  DusuKo-xumuieckue  OCHOBbI
MEXHON0SULECKUX NPOYECCO8.

27 MunepanvHvie conu 8 cenvckom xossiicmee. MunepanvHvle yY0oOpeHus u ux
Kaaccughuxayusi.

Ilpouszsoocmeo xanutinvix coneu. Memoovl yayuuienus c8oucme YOoOpeHull:
2PAHYIUPOBAHUE, KOHYEHMPUPOBAHUE, KANCyiupoeanue u Op. 3HauyeHue u
nepcneKmuasbl NPoU3B00CMBA HCUOKUX YOOOPeHU.

28 Ilpouzsoocmeo Humpama ammoHusa. Memoosl ynyywienus @usuyeckux
CBOUCME.

29 Cunme3s mouegunbvl. PusuKo-xumudeckue yCio8us u cxemovl NPOU3800Ccmaa.

30 Ilpouzsoocmeo xnopa u wenouu. Teopemuueckue OCHOBbI 21EKMPOIU3A
coegvlx pacmeopos u pacniagos. llpouzeoocmeo xaopa u eokozo Hampa. Tunvl
INEKMPOIUMULECKUX BAHH — OUAPPACMEHHbIe U C PIYMHBIM KAMOOOM.

31 Ilpouzeo0cmeo MomopHulx MONIUS.

32 Ilpouzsoocmeo Huswux one@uHos, ouenos u ayemuinena. Hx OanvHeliwee
UCNONIb308AHUE.

33 Cumnmeswvt Ha ocHoge oKucu ynepooa. IlIpomvluiienHvlie UCMOYHUKU OKUCU
yenepooa. Cunmes-ea3. Cunmes memanona u gopmanrvoecuoa. HMx oanvhetiuiee
UCNONIb308aHUe.



IIpumep IK3aMeHALHMOHHOTO OHUJIeTA

2.

1920
DenepanbHOE TOCYIapCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YIPESIKACHHE
BBICIIIETO 00pa30BaHUs
«Ky0baHcKkunil rocyaapCcTBEHHBI YHUBEPCUTET
(®I'BOY BO «Ky6I'Y»)

Buaer Ne 1
XuMuYeckasi TeXHOJIOT U,
nanpasiienue 04.03.01 Xumus,
cemectp 6

Buasl 1 MCTOYHMKY DHEPTUU, TPUMEHSAEMBIE B XUMUYECKUX IIPOU3BOICTBEHHBIX
npoueccax..
Koppo3nonnslii MOHUTOPUHT. MeTOIBI KOPPO3ZHOHHOIO MOHUTOPHHTA.

3aBenyrommii kadeapol
o01iell 1 HeOpraHNYECKoi
xumuu u UBT, n-p xuM. Hayk bykos H.H.

Kpurepuu oueHku:

MOJTHBIC, TPAMMaTHYCCKH
MPAaBUJIbHBIE U KOHKPETHBIE OTBETHI
Ha BOIPOCHI IK3aMEHAITMOHHOTO
Ouiera M TOMOJHUTEIbHBIE BOIPOCHI,
yMEHHUE CBOOOIHO BBITIOJIHATH
MPAKTHYECKUE 3aIaHus,
pelyCMOTPEHHbIE Y4eOHO
MIPOrPaMMOii: HCTIOIH30BAHKE B
HEO0OXOIMMOM Mepe B OTBETax
MaTepuaia, MpeICTaBICHHOTO B
PEKOMEHTyeMBIX yU4eOHBIX MTOCOOUSIX
U JIONIOJTHUTENILHOM TUTEpaType.

Kpurepun OueHka YpOBEHD

['myOoxue ucuepnbIBarOIUe 3HAHUS COTIIUYHO MOBBIIIIEHHBIN

BCET0 NMPOrPaMMHOI0 MaTepraa, (MpoIBUHYTBHIN) YPOBEHB
JIOTUYECKU MOCIIEI0BATENbHBIE, «3a4TEHO»

TBEpbIe U JOCTATOYHO MOTHBIE «XOPOIIIOY 0a30BbIi YPOBEHD
3HAHMSI BCETO MPOTPAMMHOTO «3aYTEHO»
MaTtepuaa, ocjie10BaTebHbIE,
MPaBUIIbHBIE, KOHKPETHBIE OTBETHI HA
[IOCTaBJIEHHEIE BOIIPOCHI IIPU
CBOOOTHOM pearupoBaHUM Ha
3aMeYaHus 0 OT/ACITBHBIM BOIIPOCAM,
YCHGH_IHOG BBITTIOJIHCHUEC
MPAKTUYECKUX 3aJaHU,




MIPEAYCMOTPEHHBIX yU4eOHOM

IIPOrpamMMoin
3HAaHME U IOHUMAaHUE OCHOBHBIX «YZAOBIIETBOPUTEIIBHO» IIOPOTOBBI YPOBEHDb
BOIIPOCOB IIPOTPaMMBI, HO XapaKTep «3a4TEHO»

3HaHWH parMeHTapHBIN,
pa3po3HeHHblid. HenosHoe
BBINIOJTHEHHUE NMPAKTUYECKUX 3aJIlaHUM,
MPEyCMOTPEHHBIX YUeOHOU
nporpammoii. Hanuuue nyx-tpex
OIIMOOK MPHU HETOCTATOYHOM
CIIOCOOHOCTH MX KOPPEKTUPOBKHU

He3nanue ocHOBHOM yacTu «HEYAOBJIETBOPUTEIBHO» | YPOBEHb HE
Marepuana, peayCMOTPEHHOT O chopmMupoBaH
yaeOHol mporpammoil. Hemonnmanue «HE 3aYTECHOY»

CYIIHOCTH U3JIara¢MbIX BOTIPOCOB.
Hanane rpyObix omuOOK B OTBETE,
HEYBEPCHHBIC U HETOYHBIC OTBETHI HA
JIOTIOTHATEITLHBIC BOTIPOCHI
sK3aMeHaTopoB. I1oka3aHbl 3HAHKS B
00BbEME, HETOCTATOYHOM IS
JanbHEHIeH yaeobl.

5. IlepeyeHb OCHOBHOW M [ONOJIHUTEJBHON Y4eOHOH JMTepaTyphbl,

He00X0UMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

OcHosnas:

1.

Ky3nenoBa .M. OOmas xumudeckas TexHOJOrHs. OCHOBHBIE KOHIICTIIIAU
npoektupoBanust XTC [Dnexkrponnsiii pecypce] : yueonuk / . M. Ky3nerona,
X. 2. Xapmammuau, B. I'. HBanoB, 3. B. YupkynoB; mox. pex. X.D.
Xapnamnuau. - Usn. 2-e, mepepab. — CIIO.: Jlans, 2014. - 384 c. : wi. -
(YueOnuku myist By3oB. CrenuanbHasi JuTeparypa). — Pexum pocryna:
https://e.lanbook.com/book/45973#book_name

Coxkornos, P.C. [lpaktuueckne paboOThI 10 XUMUYECKOW TexHOnoruu [Tekcr] :
yuebHoe mocobue st cryaeHToB By3oB / P. C. CoxonoB. - M. : BJIAJIOC,
2004. - 271 c. : un. - (ITIpaktukym 11t By3oB). - ISBN 5691011790 : 91 p.

Jlononnumenvuasi:

1. Xetipen, JI.U. Xumuueckas TexHosorus. TeopeTudeckne OCHOBBHI [Tekcr] :

ydaeOHoe mocobue i CTYJIGHTOB By30B, oOydJaronuxcs mno HamnpasieHnuto BITO
"Xumus" u cnenuanbHocTH "@yHIaMeHTanbHas U npukiannas xumusa' / J1. H.
Xeiden, B. JI. 3enenko ; nox pea. B. B. Jlynuna. - Mocksa : Akaaemus, 2015. -
463 c. : un. - (Beiciiee obpazoBanue. EctectBennnie Hayku) (bakamaBpuar). -
bubnuorp.: c. 457-458. - ISBN 9785446803521 : 895.49.




2. ®posoB, B.®. Jlekumu no kypcy "lIpouecchl u anmapaTbl XUMHUYECKON
texHosoruu" [Teker] : yueOHoe mocodue / B. ®@. ®posos. - [2-¢ uzn., ucmp.]. -
CIIo. : XUMU3IAT , 2008. - 607 c. : wi. - bubnuorp. : c. 605-607. - ISBN
9785938081581.

3. CoxkonoB, P.C. Xumnueckas TtexHojorus [Tekct] : ydeOHOe mocoOue s
CTyeHTOB BY30B : [B 2 T.]. T. 1 : XuMu4deckoe nNpou3BOJACTBO B aHTPOIIOTEHHOMN
nearesibHocTH. OCHOBHBIE BOMPOCHI XMMHUYECKOW TexHOJOruu. [Tpou3BosicTBO
Heoprannuyeckux BemectB / P. C. Coxomnos. - M. : BJIAJIOC, 2003. - 367 c. :
uin. - (YuebHoe mocobme it By3oB). - bubmmorp. : c. 356-357. - ISBN
5691003550. - ISBN 56910035691.

4. CokonoB, P.C. Xwumunueckass texHonorus [Tekcr] : yyeOHOe mocoOue s
CTYZIEHTOB BY30B : [B 2 T.]. T. 2 : Mertamnypruueckue npoueccol. [lepepadbotka
XUMHUYECKOTO ToruBa. [Ipon3BOACTBO OpraHUYeCKUX BEIIECTB U MOJIUMEPHBIX
matepuanoB / P. C. Cokoinos. - M. : BJIAJIOC, 2003. - 448 c. : w1 - (YueGHoe
nocodue ans By30B). - bubmuorp. : c. 443-444. - ISBN 5691003550. - ISBN
569100357711.

5. UrnarenkoB, B.W. Tlpumepsl u 3amaun 1no oOIIeH XUMHUYECKON TEXHOJIOTHUU
[Tekct] : yuebHOE mocobue s ctyaeHToB By30B / B. M. Urnarenkos, B. C.
beckos. - M. : Akagemkaura, 2006. - 198 c. - (YueOHOC mocoOue 115 BY30B). -
buGmmorp. : c. 195. - ISBN 5946281488.

6. JlaGopaTopHblii TPaKTUKYM MO 0OIIeld XUMHUYecKol TexHomoruu [Tekcr] :
ydueOHOe mocodue JJist CTyASHTOB BY30B / [B. A. ABepbsiHOB U 1p.] ; Mo 001, pe.
B. C. beckoBa. - M. : BUHOM. JlaGoparopus 3nanwmii, 2010. - 279 c. : w1 -
(YueOHUMK 1711 BBICIIEW IIKOJBI). - ABTOpPHI yKa3aHbl Ha 000pOT€ THUT. JI. -
bubmuorp. B konIe pa6ot. - ISBN 9785996301096 : 227.70.

6. MeToanueckne yKa3aHus JJisi 00y4aIOUXCsl M0 OCBOEHUIO TUCHMILTUHbI

[To xypcy mnpeaycMOTpeHO TMPOBEACHHE JEKIIMOHHBIX W JIAOOPATOPHBIX
3aHATUNW. [JIaBHOW 3ajayeld JICKIIMOHHBIX 3aHSATHH SABJSIETCA Meperada B
CTPYKTYPUPOBaHHOW (OpME CHCTEeMATH3UPOBAaHHOW WH(OpMAIUKU OOJBIIIOTO
ooweMa. [locemenne u KOHCIIEKTUPOBAHUE JICKITUU CTYJEHTAMU 0053aTeNIbHO, TaK
KaK CIocoOCTByeT (POPMUPOBAHUIO OONIIMX TOJXOJOB W TMPHUHIIUIIOB YCBOCHUS
CONlEp KaHUsSl JTAHHOW JUCIUILIIMHBI, COJEHCTBYET AaKTHUBU3AIIMM MBIITUICHUS
HaIlleJIMBACT Ha JAJIbHCHUIITYI0 CAMOCTOSITEIIbHYIO TTO3HABATEIIBHYIO JISATCILHOCTD.

JlabopatopHass pabota - Qopma o0OydeHHUs, CBS3aHHas C MPOIECCOM
OCO3HaHWS  M3y4aeMoro  MaTepuajia Ha  OCHOBE  CaMOCTOSITEIbHOMN
NpeIBapUTEIbHON  y4yeOHOW  NEeATENhbHOCTH  CTYICHTOB.  BBITIOTHEHUIO

nabopaTopHOil paboOThl MpeAliecTByeT Oecena, KpaTKUWA ONpPOC CTYACHTOB,



o0CYXXJIeHHE MUCKYCCHOHHBIX BOIPOCOB HM3y4aemMoil TeMmbl. WX oOcyxneHus B
YCIOBUSIX KOJUIEKTMBHOM pabOThl 00€CIEUMBAET AaKTHMBHOE YYacTHE KaxKIOro
cryaeHra. JlabopaTopHas paboTa BKJIIOYAET M3yYEHUE TMPaBUI TEXHUKH
0€30MacCHOCTH, METOAMK MPOBEACHUS U IJIAHUPOBAHUE SKCIIEPUMEHTA, OCBOCHUE
U3MEPUTENIbHBIX CPEJCTB, OBJA/JCHUE HaBbIKAMHM SKCIIEPUMEHTAIBHOU paloTHI,
00paboTKH, 0(OpMIIEHHS U aHAJIM3A MOJIyYEHHBIX pe3yiabTaToB. Ilpu npoBeneHuu
7a00paTOpHBIX pabOT CcOYeTaeTCs WHIMBUIAYAJIbHBIM M TPYNIOBOH METOX
BBITIOJIHEHUS paboThl. OTUeT mo JabopaTopHO pabOTe MOHKEH COAEPKATh: ATy
BBITIOJIHEHHsI pa0OThI; Ha3BaHUE U 1€JIb paObOThI; X0A pabOThI; 3aTOTOBKU TaOJIHUIL
JUIS  3aMOJTHEHUS  AKCIIEPUMEHTAJIbHBIX JAaHHBIX; HaOJIOJacMble  SBIICHUS;
YpaBHEHUSA  XUMHUYECKUX  pEaKIMid  MpeBpalleHHH,  COMPOBOXKIAIOIINX
HKCIIEPUMEHT, CXEMbI MPUOOPOB; pacyeThl, T'padUKU; BBIBOJBI (TEOPETUUYECKOE
000CHOBaHHUE MOJYUYECHHBIX Pe3yJbTaToB). JJabopaTOpHbIN KypHaI 3aroiHIETCS B
npouecce BbINOAHEHUs palGoThl. [Ipm 3amure nabopartopHoil pabOTHI CTYAEHT
JOJDKEH YMEThb OOBSCHATH LENH, 33Jaud, XOJ IPOBEIEHUs padOThl, HAYYHO
apryMEHTUPOBATh €€ PE3yJbTaThl U CJCIaHHbIE BHIBOJIBI.

Opranuzanus nmpouecca caMmoCTOSATeIbHOH PadoThI

CaMmocTosTenbHass paboTa CTYIEHTOB SIBISETCS OJHUM U3 3()()EKTUBHBIX
CPEIICTB pa3BUTUSl W AKTUBU3ALMU TBOPYECKOW JEATEIBHOCTH CTYIAEHTOB. Ee
MO>KHO pacCMaTpUBaTh KaK IVIABHBIM pe3epB MOBBILIEHUS KayecTBa MOATOTOBKHU
CHELMATUCTOB. METOI0JIOTMUECKY0 OCHOBY CaMOCTOSTENBHON PabOThI CTYyAEHTOB
COCTaBJISIET JACSATENbHOCTHBIN MOAXOMA, KOTOPBI COCTOUT B TOM, YTO UEIH
oOy4eHHs] OpPHEHTHPOBaHbl Ha (POPMUPOBAHUE YMEHUW pelIaTh THUIOBBIE H
HETUIIOBBIEC 337]a4M, T. €. HA pPeaibHble CUTYyalluH, TJ€ CTyJICHTaM HaJl0 MPOSIBUTh
3HAHME KOHKPETHOW JUCUUIIINHBI.

B coBpeMeHHOU nuTEpaType BBIACISAIOT JIBA YPOBHSA CaMOCTOATEIBHOM
paboThl - ympaBiisieMas IMpenojaBaTesieM CaMOCTOsITeNIbHAs padoTa CTYIEHTOB U
COOCTBEHHO caMOCTOsITeNIbHAs padoTa.

HiMeHHO nepBbIi ypoBeHb HauboIee 3HAUMM, T.K. OH IIPEIoJaraeT Haluuue
CIEHHUAJIBHBIX METOJMYECKUX YKA3aHUM MPENOAABATENS], CIEAysI KOTOPbIM CTYIAEHT
NpUOOPETAET U COBEPLICHCTBYET 3HAHUS, YMEHHUS M HABBIKM, HAKAIUIMBAET OMbBIT
IIPAKTUYECKOM AEATEIBHOCTH.

B 3aBHCHMOCTH OT 3TOTO pa3IUyYalOT TPU YPOBHS CAMOCTOSITEBHOM pabOThI:

PENpPOIYKTUBHBIN (TPEHUPOBOYHBIN);

PEKOHCTPYKTUBHBIM;

TBOPYECKUM.

CaMocTosATeNbHBIE TPEHUPOBOUYHBIE PaOOTHI BBIMOJHAIOTCA 1O 00pasIly:
pellieHue 3a1a4, 3arnojiHeHue Tabnul, cxeMm u T. 1. [lo3HaBarenbHas A€SITETLHOCTD
CTyJIEHTa IPOSIBIACTCS B y3HABAHWM, OCMBICICHUH, 3allOMHHAaHUM. llenp Takoro
poa paboT — 3aKperyieHue 3HaHui, HopMUpoBaHHE YMEHH, HABBIKOB.

B Xxome caMOCTOATENbHBIX PEKOHCTPYKTUBHBIX pPabOT MPOUCXOAUT
IIEPECTPOMKA PELICHWM, COCTABJICHHUE IUIAHA, TE€3UCOB, Ha 3TOM YPOBHE MOTYT



U3y4aThCsl MEPBOUCTOYHHUKH, BBINOIHATHCS THUIOBBIE M HETUIIOBBIE PACUETHbBIE
3aganus  Llenp »sToro Buga pabOT — HAyyuTh CTYJIEHTOB  OCHOBAaM
CaMOCTOSITENILHOTO IJIAHUPOBAHUS.

CaMmocTrosiTenbHasl TBOpuUeckass pabora TpedyeT aHaiu3a MNpOOJIEMHON
CUTyalluH, IOJIydeHUs HOBOW MH(popManuu. CTyAeHT AODKEH CaMOCTOSITENIBHO
IPOM3BECTU BHIOOP CPENCTB U METOJOB pemieHus. Llens nanHoro Bupa pador —
o0yueHue OCHOBAM TBOPYECTBA, NEPCIIEKTUBHOIO IJIAHUPOBAHUS, B COOTBETCTBUU
C JIOTMKOM OpraHU3aluy HAyYHOT'O UCCIIEI0BAHMUS.

JUIss  ycnemHoro OCBO€HHS JUCUUIUIMHBI HHBAIWJAMU W JIMLAMH C
OTPaHUYEHHBIMH  BO3MOXKHOCTSIMH ~ 3/I0pOBbsS  OOJbBIIOE 3HAYEHUE HMEET
WHIUBUYyalIbHAasE y4yeOHas pabota  (KOHCYJNbTalMM) —  JONOJHUTEIbHOE
pa3bsiCHEHHE y4eOHOro MaTepuala.

NHauBuyanbHble KOHCYJIBTAllMM IO MPEIMETY SBISIIOTCA  BayKHBIM
(dakTopoM, CHOCOOCTBYIOIIUM HHIUBUAYyAIU3alMU OOYYEHHUS M YCTaHOBJICHUIO
BOCIHUTATEIBHOTO KOHTAKTa MEXKAY MpernojaBaTesieM U 00y4aromuMCcs HHBATTUA0OM
WUJIM JINLIOM C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSL.

B ocBoeHMM AMCIMIUIMHBI WHBAIWAAMU M JIMHAMH C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMHU 3/10pOBbsl OOJIBIIIOE 3HAUEHHE UMEET WHIUBUAYalbHas yueOHas
paboTa (KOHCYJIbTallMK) - AOMOJIHUTENBHOE pa3bsICHEHUE YUEOHOTO MaTepuaia.

NHauBHyalbHBIE KOHCYJBTAlUM IO IPEAMETY SBIIIIOTCA  Ba)KHBIM
(bakTopoM, CHOCOOCTBYIOIIMM HHAMBUAYyaIU3alUd OOYYEHHS] U YCTAHOBJICHHUIO
BOCITUTATEIBHOIO KOHTAKTa MEXK/y IPEroJaBaTeIeM u 00yJaromuMcs HHBAITUI0M
WJIM JIMLIOM C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI.

/. IlepeyeHb HWHGOPMANMOHHBIX TEXHOJOIUH, MCIOJb3yeMbIX MPH
OCYILIeCTBJIEHMH 00Pa30BaATEJIbHOI0 MPOLECCA MO JUCHUILINHE (MOTYJIIO)

7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
Pecypchl mHpOpManmoHHO-TEICKOMMYHUKAITMOHHON cetn «MHTEpHET», B TOM
YHCJIE COBPEMEHHBbIC MpodeccuoHaNbHbIe 0a3bl JAaHHBIX W WH(OpPMAIMOHHBIC
CIIPABOYHBIE CHCTEMbI, HEOOXOUMBIE JUIsl OCBOCHUS TUCIUTIIMHBI (MOTYIIS).

1. DaexTponHas >HIKKIONEAus: hitps://ru.wikipedia.org

2. Pecypchl HAy4YHOW DJIGKTPOHHON OMOIMOTEKH e-LIBRARY.RU:
http://elibrary.ru.
3. OGyuaronue pecypcebl MexnyHapoIHOTO Coroza o

Kpucrammorpaduun: www.iucr.org

4. DneKTpOHHBIE PeCypChl U3aaTenbcTBa Springer: Www.springerlink.com
5. DJIEKTPOHHBIE pecypcebl M31aTEbCTBA Elsevier:
www.sciencedirect.com

7.2 IlepeyeHb JIMIEH3HUOHHOTO W CBOOOJHO PaCHPOCTPAHSAEMOIO
NMPOrpaMMHOIo0 odecneyeHmst

MS Windows (Bkmouas Windows media player), MS Office (Bxirogas MS
PowerPoint), [10 ans untepaktusHoit focku SMART Board


https://ru.wikipedia.org/
http://elibrary.ru/

7.3 IlepeyeHb cOBpeMeHHBIX NPOGecCHOHAIBHBIX 0a3 JAaHHBIX H
HH(OPMANMOHHBIX CIIPABOYHBIX CUCTEM

OOyuarompMcst  JIOJDKeH OBbITh  O0ecnedeH JIOCTYyl K COBPEMEHHBIM
npodeccuoHanbHbIM  0a3aM  JIaHHBIX, NPO(ECCHOHATBHBIM CIPABOYHBIM U
MOMCKOBBIM CUCTEMaM:

OnexktpoHHO-O0MOmMoTeyHas cuctema (3bC) BOOK.ru,

OnexkTpoHHas OubIuoTeuHas cucteMa 'Y HuBepcuTeTckas Oubnuoreka
ONLINE",

DnekTpoHHasi oubnroreunas cucrema "FOpaitt",

cripaBo4HO-IpaBoBas cucrteMa «Koncynprant [mrocy
(http://www.consultant.ru),

OnekTponHas oubnunoreunas cucteMa eLIBRARY.RU
(http://www.elibrary.ru).

8. MarepuajibHO-TeXHHUYECKAS 0a3a, Heo0XoanmMas Jifi §:
OCylleCTBJIEHHsI 00Pa30BaTEJIbLHOIO MPOoIEecca MO JUCHUIIJIMHE

[lepeuenpb yueOHO-METOANYECKOTO 00ECTICUeHUS JUCIUILTUHBI 10
HanmenoBanue

Ne BBIIIOJTHEHUIO CAaMOCTOSITEIbHONU paboThl
paszznena
1 2 3
1. JlexumoHHbI | YueOHas ayqUTOPHS IJIs HIPOBEACHUS 3aHATUM JEKIIMOHHOIO TUIIA:
Kypc KOMILIEKT y4eOHON MeOenn, KOpOTKO(GOKYCHBIN MHTEPAaKTUBHBIN

IIPOEKTOp, MyJIbTUMEINIHAA Kadenpa, TocKa-3KpaH YHUBEpCaIbHAs,
MenoBas focka (aynuropus 322¢)
2. | JlaGopaTtopHuble | YueOHas aymuTOpHUS JUIS TPOBEICHUS 3aHATHH JIA0OPATOPHOTO THUTIA
3aHATHUS YKOMILIEKTOBAHHAs CIICIIMATU3UPOBAHHON MEOETbIO, BRITSIKHOM
CUCTEMOM BEHTUJISILIMN, MAPKEPHOU TOCKOM, CPEICTBAMU
MO’KapOTYILIEHUS ¥ OKa3aHUs IIEPBOM MEIULIMHCKON MTOMOILIH,
71a00paTOPHBIM 000PYJOBaHUEM: BECAMU aHATUTUYECKUMU U
TEXHUYECKUMH, FJIEKTPUUECKUMHU HarpeBaTeIbHbIMU IIUTKamMu, pH
MeTpoM «Ikcnept-001-1», MmydenbHol neusio, CyIMIbHBIM MKa(oM,
neHTpudyroit madoparopuoit [IEH-16, muxpockonom
metasuiorpaduueckum Assramu (aymurtopus 435¢)
3. |CamocrogarenbpHas [Tomernienue A1 caMOCTOSATEIHLHOM pabOThI, OCHAIIEHHOE
pabota KOMILJIEKTOM y4eOHOI MebenH, KOMIbIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO OJIKITFOUEHUS K ceTH «/HTepHeT» u obecrnieueHHas
JOCTYIIOM B 3JIEKTPOHHO-MH(POPMALMOHHYIO CPEely YHUBEPCUTETA
(ayautopus 431c).




