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1 ]_Ie.]'l]/l 1 3aJa91 U3YICHUA TUCHUILJIMHDbI

1.1 Ieap JUCHUNJINHBI

dopmupoBaHue 0a30BbIX 3HAHWUW W TMOHATHN MO XUMHUYECKON TEXHOJIOTHH,
BAKHEUIIMM ~ XMMUYECKMM  [POM3BOACTBAM W JIPYTHM  IPOM3BOJICTBAM,
HCTOJIB3YIOIIUM B CBOE€U TEXHOJIOTUH XUMUYECKHUE PEAKIIUU.

1.2 3agaum AUCHUIIMHBI

CdopmupoBatsb MTOHSATUIHBIN anrapar, HEO0OXOAUMBIN TSt
CaMOCTOSITEJIBHOTO ~ BOCIHPHUATHS,  OCMBICJIEHHUS W YCBOGHHMS  XHMHKO-
TEXHOJIOTUYECKUX 3HAHUU, MPEICTABICHUS O B3aUMOCBSA3U NUCUUILIMHBI C IPYTUMHA
XAMUYECKUMH, 3KOHOMUYECKUMH UM 3KOJOTMYECKHMMHU JUCUUIUIMHAMH, HABBIKU
AKCTIEPUMEHTAJILHON paObOTHI.

ChopmupoBaTh 'y  CTYIEHTOB  CIIOCOOHOCTh K  HCIOJIB30BAHUIO
3aKOHOMEPHOCTEM  XMMHUYECKOM  HAyKM  IPU  PEIICHUHM  KOHKPETHBIX
IIPOU3BOACTBEHHBIX 3a/1a4, BJIaJICHUE HAaBbIKAMU PacueTa TEXHUYECKHUX MMOKa3aTeen
TEXHOJIOTUYECKOTO TpoIlecca U MeToJaMu paboThl B COOTBETCTBHU C HOpPMaMu
TEXHUKHU 0€30MaCHOCTH, a TAK)KE HAaBBIKAMHU CaMOOOPa30BaHMs U CAMOOPTaHU3aAlIUH.

1.3 Mecto aMCUMIUIMHBI (MOAYJisI) B CTPYKType 00pa3oBaTebHOM

MPOrpaMMbl

JucuuminHa « XMMUYECKasi TEXHOJIOTUS» OTHOCUTCS K 4acT, popMupyeMon
YYaCTHHUKaMU 0Opa3oBaTeNbHbIX OTHOUIeHU#, bioka 1 "ucummivael (Momysm)"
yueOHOoro 11aHa HanpaiieHus noArotoBku 04.03.01 «Xumusy.

3HaHus, NOJYYEHHBIE B MPOLECCe U3YUEHUS NUCLMIUIMHBI, HEOOXOIUMBI JIJIs
JanbHeuIen ycnemaon npodeccuoHanbHOi NpakTHUecKo aestenbHocTH. Kypc
HampaBjieH Ha (OPMUPOBAHME HABBIKOB COIJIACHO OOpa30BaTEIbHOMY CTaHIApPTy
BBICIIIETO 00Opa30BaHus M0 HampaBieHUIO MOATOTOBKH - 04.03.01 «Xumusi».

1.4 TlepeyeHb IUVIAHUPYEMBIX Pe3yJIbTATOB O00y4eHHMS IO IMCHMILIMHE
(MOayJII0), COOTHECEHHBIX ¢ IUIAHMPYEMBbIMU Pe3yJbTATAMHM OCBOEHUS
00pa3oBaTebHOI MPOrPaMMBbI

N3yuenue naHHOW yueOHOM AMCIMILUIMHBI HAIPABJIEHO HA (POPMHUPOBAHUE Y

oOyyaromuxcsi o0enpohecCHOHAIBHBIX U MPOGECCHOHAIBHBIX KOMIIETEHIIUMA
OIIK-6, OK-7

No Kox n HanmeHnoBanune WMHanuKaTopel JOCTIKEHHUSI KOMIIETSHITHH
KOMIIETEHINH

TLII. 3HATh yMeTh BJa/IeTh

1. Criocoben mpoBoauTh | [IpuHIMIIEL PeanuzoBbIBaTh Hagbikamu
OIIK-2 | c cobmoaenneM HOpM | (opmMupoBaHusi | G€30TMaCHYIO 0e3pHCKOBOM

TEXHUKHU TpeGoBaHUI paboty B | pabOTHI B
0e30macHOCTH TEXHUKA 7a00paTOPHBIX | | YCIOBHSIX
XUMHUYECKHH 0€30MacHOCTH U | TEXHOJOTMYECKHX | JJabopaTopuu
AKCIEPUMEHT, XUMHKO- YCIIOBHSX U|HW  yMEHHEM
BKJTIOYas CHHTE3, | TEXHOJOTHYECKY | 00safaTh OpraHu3aIu
aHasnms, W3y4YCHHE | IO CTPYKTYPY | YCTOMYMBBIMU Oe3omacHoi
CTPYKTYpPBI U CBOMCTB | CO3JJaHUS U HaBBIKAMHU paboThI ¢
BEIIECTB u




No Kon 1 HauMeHoBaHHE NHaukaTopsl TOCTHKEHUST KOMITETCHIIUH
KOMIIETEHIUU
ILII. 3HATh yMeTh BJIaJIeTh
MaTepHuaoB, GyHKIIMOHUPOBA | pabOTHI XUMUYECKUMHU
HCCIIeqOBaHUE HUS XAMHYECKUMU n XHAMHKO-
MPOIECCOB  C WX | MPOU3BOACTBA cpenamu TEXHOJIOTHYEC
y4acTHEM KHMH CpeJlaMu
2.l OIIK-4 | Cnocoben OcCHOBHEIE ITonumats Crocobamu
IUTAHUPOBATh PA0OTHI | PUEMBI U | JOTHYECKYIO OIICHKU
XHUMHYECKOU METO/BI, HEOOXOIMMOCTh HaIpaBJICHUS
HAIIPaBIICHHOCTH, MIPUMEHSEMBIE CBOUX ACUCTBUM XHUMHYSCKOMN
o0OpabaTbIBaTh U | 1id IIPU IPOBEJICHUM | PEaKIUu U €e
UHTEPIPETHPOBATH OpraHu3aIuu XHUMHKO- CKOPOCTH TIpH
MOJTy4YeHHbBIC XHAMUKO- TEXHOJIOTHYECKOT | (h)OPMHUPOBAHH
PE3YIIBTATHI C | TEXHOJIOTHYECKH | O Iporiecca u u XHUMHMKO-
HCIIOJIb30BaHUEM X TPOIECCOB U | HAIPaBJIATh TEXHOJIOTHYEC
TEOPETUICCKHIX JIOTHYECKYIO PEaKIUIO TIPH KOTO Ipoiiecca
3HaHUH U | B3aMMOCBS3b BO3MOKHOCTH B u 6asoit
MIPAKTHICCKIX MEXTY HaIPaBJICHUU 3HAHUH
HaBBIKOB pelIeHus | HICXOAHBIM o0pa3zoBaHUs HEOOXOIMMOI
MaTeMaTUYECKUX M | XUMH3MOM u | TpedyemMoro JUISt
bu3nYecKuX 3a1a4 MOJTy4aeMbIM MPOIYKTa 00BEKTUBHOU
pe3yJIbTaTOM OIICHKU
B3aUMO/ICHCTBU s dexTuBHOCT
i B 51
MIPOU3BOJICTBEH XAMHYECKOTO
HOU CHCTEME MPOU3BOACTBA

2. CTpyKTYypa M coaepkaHue JUCHUILUIUHBI.

2.1 PacnpenesieHue TPyI0€MKOCTH JMCHUILIMHBI 10 BUAAM padoT.

OOmas TpyA0éMKOCTh AUCIMILIMHBI cocTaBiigseT 6 3au.em. (216 wacoB), ux
pacrpeseneHye 1o BujaM padoT npeacTaBiaeHo B Tadnuie (0 cmyoenmos ODO).

Bun yuebnoii paboThl Bcero Cemectpsbl
4acoB (uacer)
5 6
KonTakTHas padora, B TOM 4ncie: 116,5

AyauTopHBbIe 3aHATHS (BCET0): 112 36 76

3aHATUA JIEKIIMOHHOTO TUTIA 54 18 36 - -

JlaGopaTopHble 3aHATHUS 58 18 40 - -

3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPHI,
PaKTHYECKHE 3aHSTHUS)

WNnas konTakTHas padora:

KonTtposns camocrositensHoit paboTs! (KCP) 4 2 2

[Tpomesxxyrounas arrecranus (MIKP) 0,5 02 | 0,3
CamocTosiTe1bHAs1 paboTa, B TOM YHcIe: 63,8 |[338 | 30
Kypcoesas paboma (noocomoexa u nanucanue) - - - - -
IIpopabomxka yuebrnoeo (meopemuueckoeo) mamepuana 638 |338| 30 - -




Buinonnenue unousuoyanvhvix 3a0anutl (no02omoska
cooOWenull, npezenmayuii)

Pegepam - - - - -
IToaroToBKa K TEKyIIeMy KOHTPOJIIO - - - - -
KoHTpoJs: 35,7 0,0 | 35,7
IToaroroBka K 3K3amMeHy 35.7 0.0 | 35.7
OO0mas Tpy10eMKOCTh gac. 216 84 | 132 - -
B TOM YHCJI€e KOHTAKTHAs 1165 | 382 | 78.3
padora
3a4. e 6 2 4

2.2 CTpyKTYypa IMCUMILINHBI:

Pacnpenenenue BUIOB y4eOHON pabOThl U MX TPYAOEMKOCTU IO paszjesiam
JUCHUTUIAHBI.
Pazienbl nucimMiuinHe, n3ydaeMblie B 5,6 ceMecTpe

Ne KosmdaecTBo yacoB
N AyauTopHas CamocTosiTenpHas
pasn HaumeHnoBanue pa3zeinoB
era Bcero paboTta pabora
JI 113 JIP
1 2 3 4 5 6 7
1 ba3oBbIie MOHATHS XUMHYECKOU 8 9 i 4
TEXHOJOTUH 2
5 ChIpbe XUMHYECKOH 5 9 i 9 4
MIPOMBIIIIIICHHOCTH
3 FI/I,I[pOMexaEII/I‘leCKI/Ie MIPOIECCHI 0.8 9 i 9 5.8
XUMHUYECKON TPOMBINIIICHHOCTH
4.  |MacccooOMEHHBIE TTPOIIECCHI 10 2 4 4
5. |lIpouecch TerioooMeHa 8 2 2 4
6. | Xumnueckue peakropsl u XTC 10 4 2 4
7. Karanutuueckue npoueccsl 8 2 2 4
8.  |Koppo3sust xum. 000pyA0BaHHS 8 2 2 4
9. TexHOIOTHSs OTACIBHBIX 108 36 40 30
MIPOU3BOJICTB
Hmoeco no oucyuniune: 54,0 0,0 58 63,8
2.3 Conep:kaHue pa3iejioB IMCUUIIMHBI:
2.3.1 3aHsATHS JIEKIIMOHHOTO THUIIA
HanmenoBanue ®dopma TEeKyIIEero
No Copepxanue pazzena
paznena KOHTPOJIS
1 2 3 4
1. ba3zoBbie noHATHS Crpykrypa XTC: JIP, P3, T

XUMHUYECKOHU
TCXHOJIOTUN

MOJIEKYJISIPHBIE MTPOLIECCHl — MAKPOKMHETHUKA
— anmapaTbl — IPOU3BOJICTBA — MPOOIEMBI
pa3BuTHi TexHochepbl. KauecTBeHHbIE 1




KOJINYECTBEHHBIC KPUTEPHH OLICHKU
s dexTrBHOCTH

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

ONTUMH3ANHNH (PU3HUKO-XUMUIECKIX
yCIOBUH MPOBEACHUS] XUMHUKO-
TEXHOJIOTMYECKHUX MPOIIECCOB.

Ponp MaTeMaTH4eCKOro MOJIEIHPOBAHUSI.

ChIpbe XUMHYECKOM
MIPOMBIIIJICHHOCTH

CeippeBast 1 sHEpreTuueckas 6aza
XMMHYECKOH MPOMBIIIIeHHOCTH. OCHOBHBIE
BU/IBI U

pecypchl ChIpbs. 3a1a4u CTaHAAPTU3AIMH U
KOHJUIIMOHUPOBaHUS chIpbs. OOoraiieHue
CBIPBS, €r0

3HAYCHHUEC U OCHOBHBLIC IIPUHIHUIIBL. dusnko-
XMMHYECKHE CBOMCTBA CHIPBSI, HA KOTOPBIX
OCHOBAHBI

nporecchl odoramenus. Kommiekcuoe
UCII0JIb30BaHUE CHIPbs. Bosa kKak chipbe 1
KOMITOHEHT

XMMHYECKOTO MPOU3BOJICTBA.
[TpoMbIlIUIEHHBIE M CAHUTAPHBIE
TpeOoBaHus K Boje. [IpomelnienHas
MOJITOTOBKA BOJIbI. XMMHUUECKHE,
MEXaHHNYECCKHUCE, (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IC n
OMONIOTHYECKHE METO/IbI

OYHCTKH BOJ OT IPUPOAHBIX IIPUMECEH.
OOGecconmuBaHue U ONpecHeHne BoAbL. [lytn
BOJI0000pOTa B

IpOMBINUIeHHOCTH. Hakumu, mytn ux
IIPEIOTBPAILCHNS U YCTPAHEHUS.

JIP, P3, T

I'mppomexannyeckue
MPOLECCHl XUMHAYECKOM
MIPOMBIIUIEHHOCTH

I'mnpomexannueckue npoueccsl. OCHOBBI
rUApaBIUKU. OU3NYECKHE CBONCTBA
KUAJIKOCTEMN.

OcHOBHOE ypaBHEHUE TUPOCTATUKHU U €T0
IpakTH4ecKkoe 3HaueHne. OCHOBBI THIPO- U
ra3oMHaMUKH. XapaKTepHUCTHKA
YCTAHOBHMBILIMXCS U HEYCTAHOBUBILIMUXCS
ITOTOKOB, JIJAMMUHAPHBIX U

TypOYJCHTHBIX TCUCHHUH. Y paBHEHUS
bepnymn. [Ipunoxenns ypaBHEeHUs
bepuymn s

M3MEPEHUS CKOPOCTH U PACXOa KHUJIKOCTH.
[epemerenue xuakocTei u razo. O0mue
CBEJICHUS

0 HAcOCax ¥ KOMIIPECCOPHBIX MAIIUHAX.
OCHOBHBIE TaPAMETPHI HACOCOB.

JIP, T

MacccooOMeHHbIE
MIPOIIECCHI

MaccooOMeHHbIe
IIPOLIECCHI.
XapakTepucTuKa

JIP, T




MIPOLIECCOB

MaccoIlepeHoca.

dazoBoe

paBHOBecHe. MarepuaibHbIil OanaHc
rpoleccoB Macconepernoca. Pabouune
nuHuu. MosekynspHas

muddy3ust 1 KOHBEKTUBHBIN TIEPEHOC.
Abcopbuust. Pu3HuecKue OCHOBBI IIpoIiecca
abcopOIuu.

MarepuanbHbIi U TETIIOBOM OanaHc
nporecca. Y cTpoicTBO aOCOpOIIMOHHBIX
anmnaparos.

[Teperonka sxunkocteit. OOIIHE CBEACHUS O
MPOCTOM MEPErOHKE (IUCTUIUISIIIIHN) U
PEKTH(UKAIIHH.

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

[IEPETOHKH.

Pextuduxarusi.

XapakTepucTrka

mpoiiecca

peKTH(UKALIIH.

HenpepriBHas

pekTH(UKanus OMHAPHBIX cucTeM. Yncio
TeopeTrndeckux Tapesnok (UTT)
peKTHUKAITMOHHON

KOJIOHHBI. ¥ CTPONCTBO PEKTU(HUKAIIMOHHBIX
KOJIOHH.

[Tpoueccor
TermooOMeHa

[IpuHIMIIBI OpraHU3aluy TEII000OMEHa.
TennooOMmenHsle annapatsl. KoHcTpykius,
HazHaueHue. OCHOBHOE ypaBHEHHE
TEIUIONEPEIAUH.

JP, T

XHAMHYECKUE PEAKTOPHI
u XTC

XHUMHYECKUE pEaKTopBI, ux
knaccuukanusa. OCHOBHBIE —IOKa3aTelu
paboThl peakTopoB. PeakTopbl rOMOreHHBIX
XTII. Knaccudpukamuss peakTopoB IO
XapakTepy  CMEIIMBaHUS,  BbITECHEHUS
BELIECTB, YyYacCTBYIOIIMX B  IIPOILECCE.
Peaktopsl  rereporeHHO-KaTaIUTUYECKUX
poueccoB. THUNWYHBIE TMPOMBIIUICHHBIE
peaxKTopsl MEPUOANYECKOTO u
HenpepbiBHOTO aeicTBus. Knaccupukanus
PEaKToOpOB IO MOJABOAY M OTBOJY TEILJIOTHI.
Beinapubele anmaparbl, HMX KOHCTPYKIMS,
npuMenenue. Oomas xapakrepuctuka XTC.
Crioco6b1 otoOpaxkenus, cTpykTypsl XTC.
Pa6ora XTC ¢ pa3nuuyHbIMH  THIaMH
TEXHOJIOTMYECKUX CBSI3€H anmnaparos.

JIP, T

Karanmurnueckue
MIPOIIECCHI

I'oMoreHHBIC ¥ TETEPOTCHHBIE KaTATHTHICCKIC
¥ HekatanuTudeckue XTII, MexaHu3M ux

JIP, T




teueHusa. Cragnu XTII, ocHoBHAs cTagus.
Karanuz. Mexanusm JIeMcTBUS KaTaIu3aTopoB.
HoBrie HanpaBiieHUs B KaTaiuse

8. Koppo3zus xum. [Ipsimble 1 KOCBEHHBIE TOTEPU OT KOPPO3HUH. JIP, P3, T
o0opynoBaHus Mexanusmsl Koppo3uu. Koppo3nonHsIit
MOHHUTOPHHT
9. TexHomorus IIepedyens paccMaTpuBacMbIX XUMUYECKUAX JIP, P3, T
OTJIENbHBIX IIPOU3BOJICTB:
IIPOU3BOJICTB - TEXHOJIOTUSI CEPHOI KUCIIOTBHI,

- CUHTE3 aMMHaKa,
- TEXHOJIOTHUS 2@30THON KUCIIOTBI,

- TEXHOJIOTUSI METaHOA,

- CHHTE3Bl Ha OCHOBE OKCHJA yIiIepoja u
BOOPO/IA,

- mepepaboTka HedTH,

- mepepaboTKa MPUPOAHOrO Tasa,

- MPOU3BOJICTBO COJIEH U yIOOpEHUH,

- 3D npuHTHHT

- OMOXMMUYECKHUE POU3BOJICTBA
DopMBI TeKyLIero KOHTPOJIS: 3amuTa JrabopaTopHoil padotsl (JIP), pacuerHoe 3amanue

(P3), rectuposanue (T).

2.3.2. JJabopaTopHble 3aHATHS

HanmenoBanue dopMa TeKylero
Ne HanmeHoBaHue 1a00paToOpHBIX paboT p yi
paszziena KOHTPOJISI
1 2 3 4
10. ®duznko- Jlaboparopunas pabora Nel «Ywmsruenue 3a4eT

XUMHUYCCKHUC  |BOJIBI pA3IMYHBIMU CIIOCOOAMU
OCHOBBI

texHosnorun  |JlaboparopHast pabora Ne2 «l3yueHwue
nporecca KOppO3HUH METAIITIOBY

Jlaboparopnas pabora Ne3 «MccnemoBanue
KHHETUKH TeTEPOTCHHON PEaKIIUU OKUCIICHHS
cynb(uTa HATPUs KUCIOPOJIOM BO3IyXa

11. Texnonorua |Jlaboparopnas pabora Ned «Dnextponus 3aueT

OTACIBHBIX  |BOIHOTO pacTBOPa XJIOPHUAA HATPUSD)
MIPOU3BOJCTB

JlaGopatopnass  paGora  NeS  «Cunte3
IUIEHKOOOPA3YIONINX CBSI3YIOIINX )

JlaGopatopnast pabora Ne6 «CocraBieHne
MaTepUaIbHOTO Oananca npoiiecca
TIOJTYYEHUST CEPHUCTOTO HATPHS)

Kommirekc BUPTYAJIBHBIX pabor,
MOJCIIMPYIOLIUX Pa3JIMYHbIE IPOU3BOICTBA




2.4 Ilepeuenb y4eOHO-MeTOAMYeCKOro o0ecrieyeHust NIt
CaAMOCTOAATEJILHOM PA0OTHI 00YYAIOUIMXCS 10 IMCHUILIUHE (MOLYJII0)

[Tepeuensb yueOHO-METOINIECKOTO 00ECTICUCHUS JUCIIUILTAHBI I10

Ne Bun CPC BBITTOJTHCHUIO CAMOCTOSITEIIBHOU PaObOThI
1 2 3
12. [TpopaboTka u 1. O6urast xuMHuYecKasi TEXHOJIOTHS B PUMEpax 3ajadax,

MIOBTOPEHUE nabopaTopHbIX paboTax U TecTax. Y4yeOHoe nocodue./JI.JI.

nexknuonHoro | ToBaxusHckui, M.K. Komenesa, C.H. bykxano,M.: Uudpa M 2014.
MaTepuaia, 2. DNeKTpOHHO-UH(POPMALIMOHHAS CUCTEMa YHUBEPCUTETA,

TeopeTuueckas |OMOIMoTeKa yHUBEpCUTETa, HHPOPMAIIMOHHBIE 3JIEKTPOHHBIE PECYPChI

CaMOTIOJTOTOBKA cetn «HTEpHETY
Tecr

13.  |IloaroroBka k JIP| 1. JJaBopaTopHble MpakTHKYyMbI Kadeaphl 001Iel 1 HeOpraHMYeCKOn
xumun u UBT, BupTyanbHble 1abopaTopHbie pabOTHI

2. MeTtoandeckrne peKOMEHIAIMN K OPTaHU3aI|H ayIUTOPHOUN H

BHEAYJIUTOPHOM (CaMOCTOSTENILHON) paOOThI CTYIEHTOB:

meToaudeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [TounHoK,

A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii roc. yH-t, 2018.

89 c.

Y4yeOHO-METOAMUECKUE  MaTepuaibl  JUIsi  CaMOCTOSITENIbHOM — paOOoThI
0o0yyYaroImMXcsl U3 4Yucjia WHBAIUJOB W JIMI[ C OTPAHUYCHHBIMH BO3MO>KHOCTSIMU
3nopoBbs (OB3) npegocraBistorcss B popmax, aIanTUPOBAHHBIX K OIMPaHUYEHUAM
WX 37I0POBBSI U BOCIIPHUATHS HH(GOPMAITIH:

s man ¢ HapyLIeHUs MU 3PEHUSL:

— B IIeYaTHOU (hopMe YBEIIMYEHHBIM HIPUDTOM,

— B (hOopMe DJIEKTPOHHOT'O TIOKYMEHTA,

— B (hopme ayauodaiina (Mpu HATUYUN),

— B ieyaTHou popme Ha si3bike bpaiins (mpu Hamu4Ium).

s mun ¢ HapyIIEeHUsIMU CITyXa:

— B mIeyaTHoi (opwme,
— B (hopMe dIIEKTPOHHOTO IOKYMEHTA.

Jns nvi ¢ HapyIIeHUAMHU OMTOPHO-ABUTATENBLHOIO amlapara:

— B IeyaTtHou opme,
— B (hopMe IIEKTPOHHOTO TOKYMEHTA,
— B hopme ayauodaiina (Ipu HATUYUN).

JlaHHBI TIepeYeHb MOXKET OBbITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT

KOHTHHT'€HTa 00yJaroluXCsl.

3. O0pa3oBaTejibHbI€ TEXHOJOTUHU

B cootBerctBumn ¢ TtpeboBanusiMu OI'OC BO no HampaBiieHHIO «XUMHS»
peasn3ansi ~ KOMIIETEHTHOCTHOTO  IOAXOJAa  IPEAyCMaTpUBAeT  MIMPOKOE
WCIIOJIb30BaHWE B YYEOHOM TMpOIECCE AaKTUBHBIX W HWHTEPAKTUBHBIX (HOpM
IIPOBEICHUS 3aHATUH.

HeoThemniemMoli cocTaBHOM 4YacThlO BUJOB YYEOHBIX 3aHSATHA M OJHOM W3
BOKHEUINIUX TIPH TIOJATOTOBKE CTYJICHTOB SIBISIETCS JTaOOpPATOPHBIM MPAKTHKYM.
NmMenno mabopaTopHBId MPAKTUKYM IIO3BOJIICT PEAM30BaTh BOCIMHO TOHSITHS



«3HATh», «YMETbY», «BJAJETh HABBIKAMU» NPU MNPOBEACHUU SKCHEPUMEHTATbHBIX
uccnenoBaanii. [Ipm mpumeHeHnn MNpoOIEMHOTO TOAX0aa K paboTe CTYIESHTOB
CTAHOBHTCS] BO3MOKHBIM PELICHHE CIIEIYIOIIETO KOMILIEKCA 3a/1a4:

- (GopMHpOBaHUE Yy CTYJIEHTOB 3HAHUS M TOHUMAaHUS (PU3NYECKOW CYITHOCTH
M3y4aeMbIX MPOIIECCOB U SABJICHUM;

- Pa3BUTHE CIIOCOOHOCTEH K TBOPUYECKOM MCCIICIOBATEIHCKOM paboTe;

- YMEHUE TMPUMEHATh B MPAKTUKE HAYYHBIX MCCICAOBAHUWA PA3JIUYHBIC
AKCIIEPUMEHTAIIbHBIE METOIUKHU;

- 3HAHWE OCHOB TIOCTAHOBKU JKCIEPUMEHTOB C MPUMEHEHUEM Pa3JIMYHOIO
HCCIIEIOBATENLCKOTO 000y I0BAHUSI.

[N WHBAIMIOB M JUI C OIPAHUYECHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBS
yCTaHaBIMBACTCA OCOOBI TIOPSIOK OCBOCHHS YKa3aHHOM JUCIHMIUIMHBL B
00pa3oBaTENbHOM IMPOLIECCE UCTIONB3YIOTCS COLMAIbHO-aKTUBHBIE M PE(IIEKCUBHBIE
METO/Ibl O0y4Y€HHs, TEXHOJOTUU COLMOKYJIBTYPHON peadWIUTallui C IEJIbIO
OKa3aHUs MOMOIIY B YCTAHOBJICHHH MOJHOUEHHBIX MEXKINYHOCTHBIX OTHOIIEHUH C
IPYTUMH CTYACHTaMU, CO3JaHUU KOMQOPTHOrO TMCHXOJOTUUECKOTO KiIMMara B
CTyJ€eHUYEeCKOM rpymnme. Bplllieo3HaueHHbIE 00pa30BaTEIbHBIE TEXHOJOTHUU JIal0T
HauOoJsee H(PGEeKTUBHBIE pe3ylbTaThbl OCBOCHHUS JUCHMIUIMHBI C  TO3UIIMHA
aKTyaln3alliy COACPIKAHUS TEMbI 3aHITHS, BEIPAOOTKH MPOYKTUBHOT'O MBIIIJICHUS,
TEPMUHOJIOTUYECKON TPaMOTHOCTH M KOMIIETEHTHOCTH OOy4aeMOro B aCIEKTe
COIMAJIbHO-HATIPABICHHOW TMMO3UIMK OYIyIIero CcrhenualucTa, U MOTHUBAllUU K
WHUIMATUBHOMY M TBOPYECKOMY OCBOEHHUIO YYEOHOTO MaTepuaa.

Komnu
€CTBO
4acoB
5,6 JI Jleknud ¢ 3neMeHTaMHU IeJarornuecKui 8
IBPUCTHUKH, JTEKIIMOHHAS UTPa (JEKIH C
00paTHOM CBS3bI0), JIEKIH C 3apaHee
3aITaHUPOBAHHBIMU OMIMOKaAMHU

JIP becenpl, pa3dop curyanuii, pabota B MajbIx 30
rpymnmax, IMCKYCCHOHHAs 3aliTa
71a00paTOPHBIX PaboOT

Hmoeo: 38

Bun 3agatus Hcnonb3yeMble MHTEpAaKTUBHBIE

Cewmectp (JI, I1P, JIP) o0Opa3oBaTenbHbIe TEXHOJIOTHU

I[J'ISI Ju € OIrpaHHYCHHBIMHM  BO3MOXKHOCTSAMH  3J0pPOBbA IMPECAYCMOTPCHA
opraHu3anus KOHCYJ'IBTaL[I/Iﬁ C UCITIOJIB30BAHUEM BHCKTPOHHOﬁ IIOYTHI.

4. OueHoO4YHbIe U METOIMYECKHE MATEPHAJIbI
4.1. OuneHoyHble CpeACTBA J/JIA TEKYyLIero KOHTPOJSA YCIEeBaeMOCTH WU
MPOMEKYTOYHOM aTTeCTALUMN

OneHoYHbIE CpEeACTBa MpeAHAa3HAu€Hbl Ui KOHTPOJSI W OLEHKHU
0o0pa30BaTeNbHBIX JOCTHKEHUI O0ydaroluXcsi, OCBOMBLIMX MpOrpamMMy y4eOHOMH
JTUCIUTUIMHBI « XUMUYECKAst TEXHOJIOTHSI.

O11eHOYHBIE CPEICTBA BKJIIOUAET KOHTPOJIbHBIE MaTepuaibl i MPOBEICHUS
TEKYIIEr0 KOHTPOJii B (opMe TECTOBBIX 3aJaHH, OKJIaJa-Mpe3eHTAlu I10
npoOJIeMHBIM BOIIPOCAaM, pa3HOYPOBHEBBIX 3aaHHM, POJIEBOW UTPbI, CUTYAIIMOHHBIX



3a/1a4 1 1JaOOpaTOpHBIX padoOT, U MPOMEXKYTOUYHOM arTecTal B (opMe BOIPOCOB U
pacyYeTHHIX 33JaHuH K dK3aMeHy (nudepeHIpoBaHHOMY 3a4eTy, 3a4eTy).

OneHouHblE CpeAcTBa IS HMHBAIMAOB U JIMIL C OrPAaHUYEHHBIMU
BO3MOXHOCTSIMU  3JI0POBbSl  BBIOMPAIOTCSI C yYE€TOM WX HWHIUBUIYaAIbHBIX
NcUX0(U3NIECKUX 0COOCHHOCTEH.

-pU HEOOXOAMMOCTH HMHBAJIUIAM M JHUIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
310POBbsI

PEIOCTaBISAETCS JOMOIHUTEIBHOE BpeMs JUIsl MOJrOTOBKH OTBETA HA HK3aMEHE;
-TIPU TPOBEJICHUH MPOIEIYpPhl OLICHWBAHMS PE3yIbTaTOB OOYUCHHS HHBAIUIOB U
JIMIL C

OTpaHUYCHHBIMU BO3MOXKHOCTSIMU 3J0POBBSI MPEAYCMATPUBAETCS HCIOJIb30BAHKE
TEXHUUYECKUX CPEJCTB, HEOOXOMUMBIX UM B CBSI3U C WX HWHIAUBUAYAJIbHBIMU
OCOOCHHOCTSIMH;

- IpU HEOOXOAMMOCTH ISl OOYyYaroIMXCSi C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbSl M WHBAJIMWJOB TMPOLIEAypa OLIEHUWBAHUSA pPE3YJIbTAaTOB OOYYEHHS IIO
JUCIMILTAHE MOXET MPOBOIUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oueHUBaHUS PE3YJIbTaTOB OOYyYEHUS HMHBAIMIOB W JUI C
OTPAaHUYEHHBIMU  BO3MOXHOCTSMU  3J0pPOBbsI 10  JUCHUIUIMHE  (MOJYIIO)
OpeaycMaTpUBaeT MpeaocTaBieHue HMHpopManuu B (opMax, aJanTHUPOBAHHBIX K
OTPAaHUYEHUSIM UX 3/I0POBBS U BOCTIPUATHS HHPOPMAIIIH:

JI71st vl ¢ HapyIIEHUSIMU 3PEHUS:

- B [IEYAaTHOM (JOpME YBETMUEHHBIM LIPUPTOM,

- B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

JIns nun ¢ HapyIIEHHUSIMU CITyXa:

- B Ile4aTHOM (opme,

- B (hopMe PIIEKTPOHHOTO JIOKYMEHTA.

Jlis av1 ¢ HapyIIeHUSMH OTIOPHO-JBUTATEIHHOTO armapara:

- B Me4aTHOU Popme,

- B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TTepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yyJarommxcs.

CTpyKTYypa OLIEHOYHBIX CPEACTB JJIS TEKYIIEe U MPOMEKYTOYHOM aTTeCTAIMH

Kox xonTpomupy- HanmenoBanue
Ne | KonTponupyemble paszensl | eMOM  KOMITETEH- OLIEHOYHOI'O CPEACTBA
*
n/m | (TeMbl) TUCITUTUTMHBI mun  (um - ee Texymuii KOHTPOITb [TpomexyTounas
YacTH) aTTecTalus
OIIK-2, Tecm Bonpoc Ha
1 DuzuKo-xumuiecKue 0CHOGbl akzamene 1-9
XUMUYECKOU MEXHONOUU. OIIK-4
(3Hamv)
Pacuemnuvie Ox3amenayuonnas
OIIK-2, 3a0aHus, 3a0aya
2 DuzuKo-xumuiecKue 0CHOGbl OUCKYCCUOHHASL
XUMUYECKOU MEXHOIO2UU. OIIK-4 3awuma
(ymems, 61adems) | 1aO0PAMOPHLIX
pabom




Texnuueckue Memoobl OIIK-2 Tecm Bonpoc Ha
peanuzayuu Xum. ' axzamene 9-24
3 | mexHonocuu U XUMUKO- OITK-4
MexHoN02UYecKUue npoyeccyl (3Hath)
U cxembol..
Pacuemnuie Ix3amenayuonnast
Texnuueckue Memoowbl OTIK-2 SaOaHS] 20004
peanusayuu Xum. ' ducxycc;wHHaﬂ
4 | mexnonocuu U XUMUKO- OITK-4 sauuma
MexHon02UYecKue npoyeccol (yMeTh, BIAICT) | naBopamophbix
U cxembi. pabom
OIIK-2, Onpoc Bonpoc Ha
5 Texuonozus OmMOeNbHbIX akzamene 24-33
npou3zBo0Ccma OIIK-4
(3HaTh)
OIIK-2, OUCKYCCUOHHASA (Ox3amenayuonuas
6 Texnonocus OMOeIbHbIX sawuma 3a0aua
npou3z8o0Ccme OIIK-4 1a00pamopHuIX
(yMeTb, BIAJIETh) padom

HOKa3aTeJII/I, KPUTECPHUH H IIKAJTA ONCHKH C(l)Ole/IpOBaHHLIX KOMIIeTeHIU I

Koa n CooTBeTCTBHE YPOBHElH 0CBOEHUSI KOMIIETEHI[UH INIAHUPYEMBIM
HAaNMEHOBaHHe pe3yJibTaTaM 00y4YeHHs] H KPUTEPUSIM X OLlCeHHBAHUS
KOMIIeTeH I MOPOroBbIN 0a30Bblii ‘ NPOABMHYTBINI
Onenka
Y 10BAETBOPUTETHHO Xopo1110/3a4TeHo OTan4HO /3a4TEHO
/3a4TeHO
3naem — 3naem - TpeOoBaHUS 3naem — ITpuHLIATIBI
HopmartuBHsbie TE€XHUKHU (bopmupoBaHus
TpeOOBaHUsl TEXHUKH | O€30MacHOCTH, BUJIbI U | TpeOOBaHUI TEXHUKU
0€30IacHOCTH U THUIIBI 0€30MaCHOCTH U
OIIK-2 OPUEHTHUPYETCS B TEXHOJIOTHYECKUX XUMHKO-
Cnocoben NPUHIUIAX OIacHOCTeH n TEXHOJIOTUYECKYIO
npo6ooums ¢ OpTaHU3aIli XUMUKO- | OPUEHTHPYETCS B CTPYKTYPY CO3JaHUS U
cobnodeHuem Hopm | TEXHOJIOTMYECKUX NPUHIUIAX (YHKIIMOHMPOBAHUS
MEXHUKU CHCTEM dbopmupoBaHus MIPOU3BOJICTBA
bezonacnocmu TpeOoBaHUI
Xumudeckuil 0€301acHOCTH MPH
9KCNnepuUMeHm, OpraHu3aIu
6KI0YAS. CUHME3, IPOM3BOJICTBA
ananuz, uzyyenue | Ymeem -o00cHOBaHHO | Ymeem - 000CHOBAHHO | Ymeem — 000CHOBAHHO
CMPYKMYpol U KI1accu(UIMpOBaTh KJIaccu(UIMpOBaTh KI1accu(UIUpOBaTh
ceolicme gewjecms U | ICTOUHUKH UCTOYHUKHU WCTOYHUKH OTACHOCTEH
Mamepuanos, OTIaCHOCTEH OITaCHOCTEH 1 Y OPTaHU30BHIBATH
uccneoosanue IPUHUMATD PELICHUsS | CBOIO JESTEIBHOCTH C
npoyeccoe ¢ ux ONITUMHU3UPYIOIINE MUHUMAaJIBHBIM PUCKOM
yuacmuem CBOIO JICSITETIbHOCTD

Bnaoeem — HaBbIKaMu
0e3pucKOBO pabOTHI
B YCIIOBHSAX
nabopaTopuu u

Bnaoeem -
00BEKTUBHBIMU
METOAaMH
ONTHUMM3AIIH CBOEH

Bnaoeem —
CIIOCOOHOCTBIO
OIICHUBATh PUCK U
MIPUHUMATD




YMEHHEM
OpraHHU3aI’
0e3omacHoOi paboThI ¢
XUMHUYECKHUMH U
XUMHUKO-
TEXHOJOTHYCCKHUMH
cpeaaMu

npo¢eCCHOHATBHON
ACATCIIbHOCTU U
(dakTopamu pucka npu
opraHu3ali XUMHKO-
TEXHOJIOTUYECKOM
CUCTEMBI

He00XO0INMBIE
npodeccnoHambHbIC
pelieHus B pejenax
CBOUX KOMIIETECHIIUNI

OIIK- 4
Cnocoben
NIAHUPOBAMDb
pabomol
XUMUYECKOU
HanpagienHocmu,
obpabamuvleams u
UHmMepnpemuposams
noJay4enHbvle
pe3yibmamul ¢
UCNONIL308AHUEM
meopemuyeckux
SHAHUU U
NPAKMUYecKux
HABbIKOG peulenus
Mamemamuyeckux u
@usuueckux 3a0au

3naem — OCHOBHEIS
3aKOHBI U METObI
XUMHYECKON
TEXHOJIOTHHU ¥ TIPUEMBI
caMOoOpraHu3aIuy 1
caMm000pa30BaHus

3Haem — METOJIbI
CaMOOpraHu3aIuy U
camoo0OpazoBaHus, a
TaKXKe METOIbI OLEHKU
MPABJAUBOCTH TIPH
OpPUCHTHUPOBAaHUH B
MH(OPMaLIOHHOM
MOTOKE

3naem — OCHOBHBIE
IPUEMBI U METO/BI,
MIPUMEHSAEMbIE IS
OpraHu3aly XUMHKO-
TEXHOJIOTMYECKHUX
IIPOLIECCOB U
JIOTUYECKYIO
B3aUMOCBSI3b MEXKIY
MCXOJIHBIM XUMHU3MOM U
M0JIy4aeMbIM
pe3yJIbTaToOM
B3aUMO/ICHCTBUS B
MIPOU3BOACTBEHHOMN
CHUCTEME

Ymeem — Ilonnmatn
JIOTUYECKYIO
HEOOXOINMMOCTH CBOMX
JEUCTBUM NTpU
MPOBEACHUN XUMHKO-

Ymeem - Ilonnmarn
JIOTUYECKYIO
HEOO0XO0IUMOCTb CBOUX
JIEUCTBUI MpU
MIPOBEICHUU XUMHKO-

Ymeem - ocymecTBIsSITh
panroHaIbHBIN BBIOOP U
OPHUCHTHUPOBATLCS B
CYLIECTBYIOIIUX U
NMEPCICKTUBHBIX

TEXHOJIOTHYECKOT0 TEXHOJIOTUYECKOTO METOJIaX U CPeCTBaX
mporiecca M OIIeHWBaTh | Tpolecca u MIPH JOCTHKECHUH
BO3MO>XHOCTh HAIPaBJIATh PEAKIUI0 | TPOPECCUOHATBHBIX
oOpa3oBaHUs IIPU BO3MOXHOCTH B ueneu
HE00X0IUMOTO HaIlpaBJICHUU
MPOJIyKTa o0pazoBaHus

TpeOyeMoro NpoayKTa
Braoeem — Braoeem — cnocobamu | Braoeem — Cniocobamu
CIOCOOHOCTBIO parroHaIbHOTO OLICHKHU HarpaBJICHUS
OpPUEHTHPOBATHCS B BBIOOPA Pa3TMUHBIX XUMHYECKON peakinu U
WH(POPMAIIMOHHBIX METOJIOB M CPEJICTB €€ CKOpPOCTH TIpH

MaTtepuaiax u
OLIEHMUBAThH CTENEHb UX
MPaBAUBOCTH MpU
OCYILECTBICHUH
XUMHAYECKHUX H
XUMHUKO-
TEXHOJIOTUYECKUX
IIPOLIECCOB

[IPY TIPOBEICHUH
XUMHUYECKOTO
mporecca
HaTpaBJICHHBIX HA

s dexTuBHOE U
Oe3ormacHoe
MOJy4eHHE KOHEYHOTO

IIPOJYKTA

(dhopMupoBaHUH
XHAMHKO-
TEXHOJOTHYECKOTO
nporecca 1 0a3oif
3HAHUH HEOOXOIUMOM
U1 OOBEKTUBHOM
orieHKH () PEKTUBHOCTH
XUMHYECKOTO
MTPOU3BOJICTBA




TunoBbie KOHTPOJIbHBIE 32]aHUS UJIM HUHbIe MATEePHAJIbl, HEOOX0AMMbIe
MJISE OUEHKH 3HAHUN, YMEHHMH, HABBIKOB M (WJIH) ONbITA [1eATeJIbHOCTH,
Xapakrepu3ylomux J3tanbl  (GopMHpPOBaAHMS KOMIIETEHUHMH B mpolecce
ocBOeHHsI o0pa3zoBaTenabHoil mporpammel (OITK-2, OIIK-4)

OneHouyHbIE CpenCcTBa BKIIOYAIOT TECTOBBIC 3aJlaHusl, JiabopaTopHbie pPalbOTHI,
MO3BOJISIIOLIUE OLICHUTh 3HAHUS, YMEHUS U YPOBEHb IPUOOPETECHHBIX KOMIIETEHITUH.
[Ipumep KOHTPOJIMPYEMOTO TECTOBOTO 3a/IaHHUS:

1. Kpumepuu 3(ppermugnocmit (PYHKYUOHUPOSAHIA XUMHUECKUX RPOU3IE00CcME

1. CreneHs NpeRpaleHAs PeareHTa PacCIHTEIEASTCA 110 VPABHEHHIO!

N N,-N N N
aX, = ,.A : o)X, = J“F < g) X, = " 2 T nX, = :a
Ny Ny Ne—N, N,
2. BexoJ IpoOyKTa pacCUHTHBAETCA 10 YPABHEHHED
_ Aré’.mn,t - ‘N-_R R _ ‘MRma; R _ 'rH R _ *'Vj’.mn,t
Ay =—tEm_ Tk gy - _Ram_ . gy, o T2 gy o Jles
"?"Rmu 4 Rmax _‘F\’R Y Rmag ‘NR
3. HurerpaneHas celeKTHEHOCTE IPOLIECCA PACCIHTEIEASTCA IO YPABHEHHIO
r _ AN, N AN
a) @ = YR : D)@j_z#i E)@Rz,-ﬁ—mﬁr; r) @z =—=
N AN, Nomee = Np Ny
4. TuddeperupatsHad CEIeKTHEHOCTE IPOLECCA PACCIHTEIEASTCA [I0 VPAEHSHHIO:
. ¥, . W i
) gp=rrte O@p =" B @h=—t D) gh=—lm
Emax Hr.l H A=E WR

5. Pacxonwusni ko3 HITHEHT M0 CRIPBRD PACCIHTHIEACTCA IO VPARHEHHED
T

) PK N son 6) PK G ) PK Wiowe, ) PK Car
N, o s . S
a N, G, = W, g ae)

Amax Amex Amex

R R R R
6. FETeHcHEHOCTE pabOTE anmapara pacCIHTHEASTCH [I0 VDAEHSHHIO!
G - I G 1T
a)I=—"2; 6 I==%; pl=—"2: nI=-2%
(4 v vV Vr
N —N
7.Ilo yparmenmo —2——4= paccunTteBacTca:
Ny
a) BEIXOJ IPOOVEIA; 0) CTeneHE NpPeEpPaCHAT PeareHTa;
E) HHTETPATEHAT CETeKTHEHOCTE, r) pacxomuerl ko3hdumHenT mo CRIpEIO.
N
8. ITo vpagrenno £ paccUHTHEIBAaeTCA:
<V Rmag
a) BEIXOJ IPOIVETA; 0) CTETISHE MPEEPAMISHHT PEATEHTA;
E) HHTETPATEHAT CETeKTHEHOCTD, I) pacxoaHeil KoathdHITHERT 0 CRIPEID.
AN
9. ITo vpaeseHHIO A2R  haccunTHIBACTCA:
AN,
a) BEIXOJ IPOOVEIA; 0) CTeneHE NpPeEpPaCHAT PeareHTa;
E) HHTETPATEHAT CETeKTHEHOCTE, r) pacxomueri ko3ddmnenT mo cRIpEIO.
10. TTo ypaeHeHHID ":’R PACCYHTHIEACTCA:
‘.d
4) BRIXOJ IPOAVETA; 0) CTemeHE MPEEpaIIEHHT PEareHTa;
E) HHTETpAIbHAA CEISKTHEHOCTE; r) saddepeHIIATEHAT CRIEKTHEHOCTE.

Aa
11. Tlo vpaBHeHHID ™= PACCUHTHIBASTCA:
13

) BBIXOJ IIPOIYETa; 0) cTeneHb MpeEpAIcHHT PeareHTa;
E) HHTETPAIEHAA CEIeKTHEHOCTE; I) pacXomHEN Ko3(QdHIHERT I0 CEIPEID.

I
12 TTo ypaeHeHHID ?x PACCIHTRIBASTCA:

a) BEIXOJ IPOOVEIA; 0) HHTSHCHEHOCTE paDoTEL anmapara
E) HHIETPAIEHAT CEIeKTHEHOCTE; I) PacXOOHEL KO3(Q(HIHERT 0 CEIPEID.

G
13.Tlo ypaEHEeHHI® —- pPaCCYHTHIBASTCA:
T

a) BEBIXOJ IPOOVETA; 0) HHTSHCHEHOCTE paDOTEL almapara;



B) IIPOH3BOOHTEIRHOCTE Allapara; ) pacKoHeni KoaddHIHeHT IO CRIPRIO.

G
14 Tlo vpaesen#H0 V—R PACCUHTEIBAETCA:
4
4) HHTEHCHEBHOCTE pabOTEI AMIapaTa; 0) IPOHIEOAHTEIEHOCTE ANNAPATA;

B) pPACKOIHEIH KOo3(QHIHEHT 0 CEIPBED.  T) BRIXOJ MPOIVKTA

15. Kaxoe YPABHEHHE OITHCEIEAET CEAZE MEENY TEXHOIOIHYECKHMH KPHTSPHAMH 113 HﬂOEp ATHMBIX CIIOHEIX

peaxmEia?
XJ oy A
a) My = ¥ : B) My =X, EB) Nz =@pX,; T) Nz = @
Ap A

16. Karoe VPABHCHHE OIMHCEIEACT CEAZEL MEEITY TEXHOIMOTHYSCEHMHE KEPHTCPDHAMNE I7T4 GEPETHML]K CIIOEHEBIX

peaxmEia?
X _ X
a) 1y ZX_;; o) My =X, B) Iz = @p X, r) Nz ='§5RX_;

17. Kakoe vparHeHHe OIMHCHEAST CEAZE MEETY TEXHOTOTHISCKHMHE EPHTSPHIMHE 419 HeoDpaTHMEIX IPOCTRX

peaKumEia?
X _ X
a) 17y Zﬁ! o) My =X 4 B) Ny =@pX,: r) Ty ='§5RX_;

18, Kaxoe ypaeHeHHe ONHCBIEAST CEAZE MEEIY TEXHOMOTHYESCKHMH EpPHTEpHAMH T4 OOpPaTHMELX IIPOCTRX

peakLmEi?
X, _ _ ,
a) 1y = X, ) 1y =X, E) 1y =03 X r) 7 = @4 X,

2. XuMuro-mexHonozdeckan clicrema

19. B cHcTeMe «caMocTOATEIEHAT H VCIOEHO HEANSIHMAA €HHHITA HASBEIBEASTCA . . ».

a) arperaTon; 0) ameMeHTOM; E) ODBEKTOM; T) IPOLECCOM.
20. Smementom XTC apnaerca:
a) annmapar; 0) arperat; E) mpoLecc; r) mex.
21. Anmapat g8 XTC aexaerca:
a) ODBEKTOM; ©) DmoxoM; B) MOAVIEM; ) 3MEMEHTOM.
22 Viazate MexarmeckHi anemeHT X1C:
a) HCTIAPHTENE; o) opobmmka; E) THCTHILIATOP, r) TVvpOHHA.

23. VEazaTe TennooOMeHHELT 31emenT X 1C:
a) HCTIAPHTENE; 0) mpobmnka; E) JHCTHILIATOP; r) TVvpOHHA

24 Vrazats MaccooOMEHHEI 37IeMeHT K 1 C:
4) HCIIApPHTENE; 0) opoOmMIKa; BE) DHCTHILTATOP; r) TvpOHHA.

25. VEazath sHepreTHIecKHH sneMenT X 1C:
4) HCIIApPHTENE; 0) opoOmIKa; E) DHCTHILTATOP; r) TvpOHHA.

26. VEazaTh peakiHOHHEEDT amemMedT X 1C:

a) TeIIoO0MEHHHE, 0) XHMHYeCKHH peaxIop; E) JHCTHILTATOP; r) Hacoc.
27. Kaxkad mogcucTeMa He OTHOCHTCA K OCHOBHEIM MOACHCTEMAM XHMHIECKOTO IPOHIB0ICTEA?
4) MOACHCTEMA XHMHYIECKOTO IPEEPAITEHE; 0) mogcHCcTEMA BEOJONOATOTORKH;
E} IIOJCHCTEMA NOATOTOEKH CEIPEA; ') DOACHCTEMA BEICTICHHEA MPOIVETA.
28 Karad mogcucTeMa He OTHOCHTCA K OCHOBHEIM MOJCHCTEMAM XHMHYECKOTO IPOHIEOICTEA T
) MOACHCTEMA XHMHYIECKOTO TIPEBPAITEHHA, 0) moAcHCTEMA BEIIETEHHA POIVETA;
E)} IIOJCHCTEMA NOITOTOEKH CRIPEA; I) MOACHCTEMA VIIPARTEHHA.

29 Kakasz IIOOCHCTEMA OTHOCHTICA K OCHOBHEIM IIOOCHCTEMAN XHMHYSCEOID HPDHEBD,Z[CTBE?



I[To pe3ynbTaTam MPOBEPKU PACCUUTHIBACTCS KOOPPHUIIMEHT YCIICNTHOCTH KaK OTHOIICHUE YK CIIa
MPaBUIILHBIX OTBETOB K OOIIEMY YHCITY OTBETOB (BBIPAXKAETCS B MPOIICHTAX).

HIkana nepeBoaa 3HaYeHH KOI(PPUIIHEHTA YCHENTHOCTH B TPAAUIIHOHHYIO OLIEHKY
91 - 100 % «OTIUYHO»

74 — 90 % «xopo1o»

61 — 73 % «ymOBIETBOPUTEILHOY

0 — 60 % «HEYIOBIETBOPUTEIHHO

[IpuMepHBIE BONPOCHI ISl CAMOIIPOBEPKH M KOHTPOJIUPYEMBIE pPACUETHBIC
3a/1aHHUS:

3aaun HA COCTABJICHUE MaTepUaIbLHOrO OanaHca

1 Paccon B konmnuectBe 9500 kr ¢ koHuentpamuen 20 % macc. ynapuparoT 10
KoHIeHTparmu 65 % wmacc. CocTaBUTh MaTepuajbHBIM OanaHc mpoiiecca
ylapuBaHUs C y4€TOM MPOU3BOJICTBEHHBIX MOTEph — 1%.

2 CocraBuTh MaTepuanbHbiii Oamanc mpousBogactBa 1 kr 100%-noii
TPaHyJIMPOBAHHOM AaMMHMA4YHOM CEJUTPBI, €CIW TOTEPU a30THOM KHUCIOTHI B
mporiecce MPOU3BOJACTBA COCTaBIAOT 5 %, a ammuaka 3,8 %. A30THas KHUCIIOTa
58%-Hoi1 KOHIIEHTpAIIUH.

3 CocraBuTh MaTepualbHBIM OanaHc cuHTe3a 1T MoueBUHBIL. M30BITOK
aMMMaka cocTaBisieT 125 % OT CTEXMOMETPUYECKOM MAacChl. YTIIEKHCIBIN Ta3
coaepxut 4 % npumecei.

4 CocraBUTh MaTepHANIbHBIA OanaHc HeWTpanuzaTtopa AJsl TMOJyYEHHS
aMMHMA4YHOM CEMUTPBI MNPOU3BOAUTENBLHOCT, 20 T HHUTpara amMMOHHA B 4ac. B
pou3BoJIcTBE IpuMeHsieTcst 47%-Has 30THas kuciora U 100 %-Hblil ra3000pa3HbIi
ammuak. [Torepu a30THOM KUCIOTHI 1 aMMHaKa B MIPOU3BOICTBE COCTABIIAIOT 1 % oT
TEOPETUYECKH  HEOOXOJUMOIro  KOJIWYEeCTBa i  oOecrnedeHus:  3aJaHHOMU
MIPOU3BOIUTENBHOCTH. 3 HEMTpann3aTopa aMMHuavHasi CEIMTpa BEIXOAUT B BUze 60
%-HOTO pacTBOpa HUTPATa AMMOHHUS B BOJIE.

5 CoctaBuTh MaTepuaibHBIA OalaHC KOHTAKTHOTO ammapara st
KaTAUIUTUYECKOTO  OKHCJICHUSI ~ JUOKCHJA  Cepbl B TPUOKCHI  CEphI
npousBoauTenbHOCTh 10 000 M3/4 ncxoaHoro ra3a cocraBa % 06.: SO2 — 8,5; 02 —
12,5; N2 — 79 CteneHb OKHCIICHUS TUOKCHAA CEPBI B TPHOKCHU CEPBI COCTABIIIET 98
%. Pacuer BecTH B KI/4.

6 Cunte3 MoueBuHBI ocyimecTBisieTcs 120%-HbIM H30BITKOM aMMHaKa.
Crenenb npeBparnieHus: kapoamara B kapoamua — 88,5%. cocTaBUTh MaTepuaIbHbII
6amanc Ha 1000 kr ammuaka. OnpeaeuTh TOCTaTOYHO JIM BOBI, BBIJICIUBIICHCS B
pe3yJbTaTe peakiliu, Ha CBsI3bIBaHUE U30BITKA aMMHAKa.

3a4yeTHO-IK3aMeHAIIMOHHbIE MAaTepHaJbl JJf TNPOMEXKYTOYHOH aTTrecTaluu
(3x3aMeH/3a4er)

J{ns OlLlEHKW 3HAaHWM, yMEHWM, HABBIKOB W (WJIM) OMbITa JAESATEILHOCTH,
XapaKTEPU3YIOMINX ATanbl (POPMUPOBAHUS KOMIETEHIIMH B TIPOILECCE OCBOCHUS



mucuuminabl b.1.6.18 XuMuueckas TeXHOJIOTUs, TPOBOAMUTCS MNPOMEXKYTOUHAs
aTTecTaius B BUJIE 3a4eTa (5 ceMecTp) U 3k3ameHa (6 cemecTp).

B coorBerctBun ¢ IlookeHuss O TPOBENCHUM TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH UM MPOMEXKYTOUHOM arrectanuu oOyvaromumxcss Kyol'Y u ero
¢uIMaNoB - 3a4eThl BBICTABIBIIOTCA IO pe3yjbTaTaM YCIENTHOTO BBITIOJHECHUS
CTyJIeHTaMH J1abOpaTopHBIX paboT, TECTUPOBAHMS, BBIIIOJHEHUS PACUETHBIX
3aJIaHU M.

JlaGopaTopHble pabOTHl CUMUTAIOTCS YCIICUTHO BBIMOJTHCHHBIMA B CIydae
MpEOCTaBICHUs OT4YeTa (KypHayia), BKIIOYAIOIIEr0 TeMy, Ieldb, XOJA padoThl,
COOTBETCTBYIOIIUE TaOJHUIIbI, Tpa@UKU M OTBETAa HAa TEOPETUYECKUE BOMPOCHI IO
TeMe paboThl, a TAK)KE apryMEHTUPOBAHHOCTh M HAYYHOCTh BBIBOJIOB U PE3YJIHTATOB
IIPU UX JUCKYCCHOHHOU 3aIIUTE.

[IIxana oneHWBaHUS - «3a4YT€HO/ HE 3a4YTEHO» (3amuch B J1AOOPATOPHOM
KypHaJe CTy/IeHTa). «3aUTEeHO» 3a JIaDOpaTOPHYIO pabOTy CTaBUTCS B CIIy4ae, €CIH
OHAa BBIIOJIHEHA B IIOJHOM O00BEME ¢  COOJIOJACHHEM  HEOOXOIUMOU
MOCJIEIOBATEIbHOCTH JIEUCTBUI M MpaBWUJ TEXHUKU Oe3onacHOCTH. IIpaBuiabHO M
aKKypaTHO BBITIOJIHEHBl BCE 3aIUCH, TAOIHIIbI, PUCYHKH, TPadUKH, BHIYUCICHHUS,
NPaBUWIBHO MpOaHAIU3UPOBaHbl OMUOKHU. [Ipu 3TOM oOOywaromuMcs MOKa3aHO
CBOOOJHOE BJIAJIEHUE MaTepuajoM Mo aucuuiuinHe. «He 3auteHo» craBUTCS B
cily4ae, €CiM JOMyIIeHbl Oosee ABYX TpyObIX OHMIMOOK B XOJE BBIMOJHEHUS U
opopmieHusi pabOThl, KOTOphIEe OOydaroImMecss HE MOTYT HUCHPaBUTh Jaxe II0
TpeOOBAHMIO TPENOAaBaTENs WM padOTa HE BBHINOJHEHA MOJHOCTBIO, TOr/IAa OHA
BO3BpAILAETCs HA AJOPAOOTKY U 3aT€M BHOBB CAAETCS HA MPOBEPKY MPENOAABATENIO.

[IpumepHBIl epedeHb BOIPOCOB ISl TOATOTOBKHU K 9K3aMEHY:

1. Xumuuecxkoe npouzsoocmeo Kak crodicnHas cucmema. I[lonamue o xumuxo-
mexnonoeuveckux  cucmemax (XTC). Cmpykmypa XTC. KauecmeernHvie
(onepayuonHo-onucamenvhvie U UKOHOZpAUYecKUue) u mamemamudeckue mooeiu
XTC.

2. Cmpyxkmypuas uepapxusi XTC: monexyniaphvie npoyeccbl — MAKPOKUHEMUKA —>
annapamul —

npouseoo0Ccmea — npodiemMvl pazsumus mexHocpepol.

3. Kauecmesenuvie u konuvecmeenuvle kpumepuu oyeuku sgppexmusnocmu XTC.

4. Mamepuanvnvie u snepeemuueckue oOanancet XTC. Cxemvl Osudicenus
MaAmMepuaibHuIX U dHepeemuieckux nomoKos.

5. 3nauenue mepmoounHamuyeckux u KUHEMUYECKUX (MUKPO- U  MAKpO-)
3aKoHomMepHocmell 0l mexHono2uu. Daxmopul, onpedensaoujue  CKOPOCHb
2OMOCEHHO U 2emepoceHHO npomexkalowux peaxkyui. Ponv xonyenmpayuu
peazenmos, memnepamypvl, O0aeieHUs U OOHOGNEHUS NOBEPXHOCMU KOHMAKMA
peazupyiowux ¢az u opyeux GuUKo-XumMuueckux haxmopos Ha meyeHue XumuKo-
MEXHOJI02UYEeCKUX NPOYECCO8, BANCHeluUe CNOCOObL UX pe2yTUpOBaHUsL.

Brusnue  maxpoxunemuueckux — gaxkmopog:  cuOpoOUHAMUKU, — MEnio- U
maccoobmeHa.

6. Texunonocuueckue npuemvl YcKopeuus u 3ameodieHus peaxyutl. Kamanus.
IIpoussoocmeennvie npoyeccovl ¢ npuMeHeHuem meepowlx, HCUOKUX U 2A3000PA3HBIX



Kamanuzamopos. 3Hauenue Gopmvl, OUCNEPCHOCU, NOPUCIOCMU, NPOYHOCTIU U
opyaux  ceolcme meepovix Kamaausamopos. Hocumenu u  npomomopul
Kamaauzamopos.

7. OcHogHble 6UObl U pecypcbl  Cbipbs. 3adauu  CMamoapmusayuu U
KOHOUYUOHUPOBAHUSL CBIPBAL.

Obozcawenue culpvs, e20 3HaAYeHUe U OCHO8Hvle NpUuHyunvl. DuzuKO-XUMUYECKUEe
CBOUCMBA CLIPbS, HA KOMOPLIX OCHOBAHbI Npoyeccvl obozawenus. KomniexcHoe
UCNONIL308AHUE CLIPAL.

8. Buovl u ucmoyHuku sHepeuu, NpuUMeHseMvle 8 XUMUUECKUX NPOU3B00CTNEEHHBIX
npoyeccax.

9. Dkonoeuzayus xumuseckux npou3800Cms.

10. Tpebosanus k mamepuanam ONisi U32OMOBLEHUS ANNAPAMYPbL (MEXAHUYECKOU
NPOYHOCIU, MEPMULECKOU YCMOUYUBOCMU, XUMUYEeCKOU cmoukocmu). Bascnetiwue
8UObL NPUPOOHBIX, MEMALIULECKUX, NOJUMEPHLIX U OPYUX MAMEPUANO8, A MAKICE
UX COYemanuil, UCNOIb3YeMble 8 NPOU3BOOCHEE XUMUUECKOU annapamypul.

11. Knaccugpuxayus Xumuxo-mexHor02UYecKux Npoyeccos 6 3a8UCUMOCMU Om
OCHOBHBIX 3AKOHO8,

ONpeoensoUUX CKOPOCMb IMUX NPOYECCos8. 2UOPOMEXAHUYecKue, mMeniosule,
MAccoooOMeHHble

(Oughghysuonnvie), mexanuyeckue u xumuueckue (peakmuenvle). Conpsoicenue 8
XUMUKO-

MEXHON0SUYECKUX ANnapamax pasiuiHbix munos npoyeccos.

12. I'uopomexanuueckue npoyeccovl. Ocnogvl eudpasnuxku. Puzuueckue ceolUcmea
arcuokocmeti. OcHOBHOe YpasHeHue UOPOCMAmuKy U e20 NPaKmuieckoe 3Ha4eHue.
13. Ocnosvr eudpo- u eazoounamuxu. Xapaxmepucmuxa YCMAHOBUBUIUXCS U
HeyCMAaHOBUBUIUXCS NOMOKO8, TAMUHAPHBIX U MYPOYVIeHMHbIX meyeHUll. Ypagrenus
Bepuynnu. Ipunosicenus ypasnenus bepnynnu ons usmepenus ckopocmu u pacxooa
AHCUOKOCMU.

14. [lepemewenue owcuokocmei u eazos. QbOwue ceedeHus o0 HACOCAX U
KomnpeccopHuix mawunax. OCHO8HblE NApaMempubl HACOCO8.

15. /lsuoicenue men 6 esaskoui cpede. ConpomugiieHue OBUIICEHUIO MeN 8 B3KOU
cpede. QOcaoxcoenue uacmuy noo oOeticmeuem cunvl msdxicecmu. CKkopocmb
ocadxcoenus. JlsudiceHue dHcuUOKocmell uepe3 HenoOBUICHble U NOPUCHIblE CIOU.
Tuopasnuka kunsaweeo (ncegdoodicudxcennozo) cinos. Memoovl pazdenenus
2emepOceHHbIX CUCTNEM.

16. OcHosbl moOdenuposanusi xumuxo-mextoaocuueckux npoyeccos. Dusuyeckoe
MoOoenuposanue.

Teopus nodobus kak Hayuwas ocHoga @uzuueckozo moodenuposanus. OCHoBHblE
Kpumepuu

2UOPOOUHaAMu4ecko2o nodoous. Odbwuil U0 KpUMepUalbHbiX YPagHeHUII.

17. Tennosvie npoyeccvl. 3HaueHue MeNI0BbIX HPOYECCO8 6 XUMUUECKOU
mexHono2uu. Buowl nepedauu menna: menionpoeooHocmv, KOHEEKYUs, MENi080e
uznyyeHue u coomsemcmeyioujue ypagueHus menjionepernoca. OcHo8HOe YpasHeHUs.
menJionepeoauul.

18. Haepesatowue acenmul u cnocobwl Hazpedanus. Koncmpykyus menioooMeHHbIX
annapamos. [lymu nogviwenus 3¢gpghekmuenocmu menjioooMeHHo20 060pyO008aAHUL.



Buvinapusanue. Ocnoenvie npeocmasnenus. Koncmpykyus binapHulx annapamos.
MamepuanvbHuiti u meniogou OAIAHC 8LINAPHO20 annapamd.

19. Maccoobmenuvie npoyeccol. Xapakmepucmuxa npoyeccos8 Macconeperoca.
pasHosecue. Mamepuanvhulii 6ananc npoyeccos macconeperoca. MonekynapHas
oughhy3us u KOH8EKMUBHBIU NEPEHOC.

20 Abcopoyus. Dusuyeckue OCHO8bL npoyecca abcopoyuu. Mamepuanbhviti u
menjio8ol banauc npoyecca. Ycmpoucmeo abcopoyuouHvlX annapamos.

21 Ilepeconka scuoxkocmeiti. Odwue ceederus 0 NpoCcmoll nepecoHKe (OUCmuIIayuu)
u pexmugpuxayuu. Xapaxkmepucmuxa O08YXQA3HbIX CUCMEM IHCUOKOCHb- Nap.
Huggepenyuanvroe ypasnenue npocmoii nepecoHKu.

22 Pexmuguxayus. Xapaxmepucmuxka npoyecca pexmuguxayuu. Henpepwvignas
pexkmugukayus o6unapnvix cucmem. Yucno meopemuueckux mapenrok (4TT)
PEeKMUDUKAYUOHHOU KOJTOHHBL. Ycmpoticmeo peKkmugukayuoHHbX KOJAOHH.

23 Xumuueckue peakyuonHwvle npoyeccovl. Knaccuguxayus xumuyeckux peaxmopos,
OCHOBbI MaAMeMamuieckKko20 MOOeIUPOBAHUS U ONMUMUSAYUS PEHCUMO8 UX padOmbL.
24 Ilpouzeoocmeo cepHoti kuciomsl. Budwl cepycodepocaweco coipvsi. Dusuxo-
XUMUYEeCKUe OCHOBbl U CXeMbl KOHMAKMHO20 CHOCoOA NpOU3B00CmMea CepHou
KUCIOMbl, PABHOBECHblE U KUHEMUYeCKUe YCI08Usl, Kamaiu3amopul.

Ilymu unmencugpuxayuu cepHOKUCI0MHO20 NPOU3IBOOCMEA.

25 Texnonoeua ceazannoco aszoma. Cumme3z ammuarxa. Cnocobvl noayueHus
azomogo0opoorou cmecu. DuauKko-XuMuveckue OCHO8bl npoyecca CuHmesa
ammuaxka (mepmoounamuyeckue u Kunemudeckue ocobennocmu). Kamanuzamopol
cunmesa ammuaxa. Beiobop onmumansbHeix yCi08uil CuHmesa.

26  Ilpouzeoocmeo  azomuoti  kuciomel.  DusuKo-xumuyeckue  OCHOBbL
MEXHON02UYECKUX NPOYECCOB.

27 Munepanvuvie conu 6 cenvckom xosaticmee. Munepanvhbie y0oOpeHus u ux
Knaccughukayusi.

Ilpouzeoocmeo kanutinvix coneu. Memoovl yayuwenus c8oUcms YO0OpeHuUll:
2PAHYIUpOBaHUe, KOHYEHMPUpPOBaHue, Kancyiuposanue u Op. 3Hauenue u
nepcneKmussbl NPoU3B00CMBA HCUOKUX YOOOPEHUII.

28 Ilpouzeoocmeo Humpama ammornust. Memoowl ynyuuenus GuauiecKux ceoucms.
29 Cunme3s mouegunwvl. Duszuxo-xumuiecxue yCio8us u cxemovl NPOU3800Cmaa.

30 Ilpouzsoocmeo xnopa u wenouu. Teopemuueckue 0CHO8bI 2NEKMPOIUIA COTIEBBIX
pacmeopoé u pacniaeos. Ilpouzsodocmeo xnopa u eokozo Hampa. Tunwvi
INEKMPOTUMULECKUX 8AHH — OUADPaACMEHHble U C PIMYMHBIM KAMOOOM.

31 Ilpouzeo0cmeo MomopHvIxX MONIUG.

32 Ilpouzsoocmeo nuzwux onegunos, ouenos u ayemuiena. Hx oanvuetiuee
UCNONIb308AHUE.

33 Cunmesvl Ha ocHoge okucu yaaiepood. llpomviuinenuvie UCMOYHUKU OKUCU
yenepooa. Cunmes-eas. Cunmesz memanona u @opmanvoecuoa. HMx oanvreuuee
UCNONIb308AHUE.



IIpumep dK3aMeHANMOHHOTO OUJIeTAa

2.

1920
denepanabHOE TOCYJAPCTBEHHOE OFODKETHOE 00pa30BaTEIbHOE YIPEKACHHE
BBICIIIET0 00pa3oBaHMs
«Ky0baHcknii rocyaapcTBEHHBI YHUBEPCUTET)
(®I'BOY BO «Ky6I'Y»)

Buaer Ne 1
XuMuyeckasi TEXHOJIOT U,
nanpasienue 04.03.01 Xumus,
cemectp 6

Buzbl 1 HICTOYHUKH HEPTUU, IPUMEHSIEMbIE B XUMUYECKUX IIPOU3BOICTBEHHBIX
mpoueccax..
Koppo3nonnsii MOHUTOPHUHT. MeTO1bI KOPPO3ZHOHHOTO MOHUTOPHHTA.

3aBeqyromuii Kadenpobl
o0111ei 1 HeOpraHU4eCKOM
xumun u UBT, n-p xum. Hayk bykos H.H.

Kpurepuu ouenku:

IMOJIHBIC, TPAMMAaTUYCCKH IIPAaBUJIbHBIC
Y KOHKPETHBIE OTBETHI Ha BOIPOCHI
9K3aMEHAIlMOHHOT'0 OMjieTa U
JIOTIOTHUTEIBHBIE BOTIPOCHI, YMEHUE
CBO6OI[HO BBIITOJIHATD IMTPAKTHYCCKUC
3aJlaHusl, MPeayCMOTPEHHbIE yueOHOH
MIPOrPaMMO¥i: HCITOIH30BAHKE B
Heo0X0IMMO Mepe B OTBETaxX
Marepuaa, MpeJCTaBICHHOTO B
PEKOMEHIYEMBIX Y4EOHBIX MOCOOUSIX U
JIOTIOJTHUTEIBLHOM JIUTEPATYpPE.

Kpurepuu Ornenka YpoBeHb

I'my6Gokue ucueprplBaromue 3HaHUs «OTIIUYHOY MOBBIIIEHHBIN

BCEr0 MPOrpaMMHOI0 MaTepHala, (MpoIBUHYTBHIN) YPOBEHB
JIOTHYECKH T1OCIIeI0BaTENbHbIE, «3aYTEHO»

TBEp/bIe M JOCTATOYHO ITOJTHBIE «XOpOIIO» 0a30BbBIi YPOBCHD
3HAHUS BCETO MPOTPAMMHOTO «3aUTEHO»
MaTepuaia, mocieoBaTeIbHbIe,
HpaBI/IHBHBIe, KOHerTHBIe OTBCTHI HA
MOCTaBIIEHHBIE BOMIPOCHI MIPH
CBOOOJTHOM pearupoBaHUU Ha

3aMEYaHus 110 OTACIIBHBIM BOIIPOCAM,
YCIEIIHOE BBIITOJHEHUE MPAKTUYECKUX
3aJJaHUi, TPETYCMOTPEHHBIX YUeOHOI
MPOTrPaMMOit




3HaHME U TOHUMaHUE OCHOBHBIX «YIOBJIETBOPUTEIILHO MOPOTOBBIN YPOBEHb
BOIIPOCOB MPOTPAMMBI, HO XapakTep «3a4TEHO»

3HaHU# parMeHTapHBIN,
pa3po3HeHHblii. HenonHoe
BBITIOJTHEHUE MPAKTUYECKUX 3a/1aHuH,
MPEAYCMOTPEHHBIX yueOHOM
nporpammoi. Hanuuue nByx-tpex
OIIHUOOK MPU HEAOCTATOUHOU
CHOCOOHOCTH MX KOPPEKTUPOBKHU

He3nanue ocHOBHOI yacTu MaTepHalia, | «HEYIOBJIECTBOPUTEILHO» | YPOBEHb HE
MPEeyCMOTPEHHOTO y4eOHOI chopMupoBaH
nporpammoit. Henmonnmanue «HE 3aYTECHOY»
CYUIHOCTH U3JIaraéMbIX BOIPOCOB.
Hanuuue rpy06pix ommbOK B OTBETE,
HEyBEpEHHBIE U HETOYHBIC OTBETHI HA
JOTIOJTHUTEBHBIE BOIIPOCHI
sK3amMeHaTtopoB. [loka3zanbl 3HaHUS B
00BbeEME, HEOCTATOYHOM IS
JaJbHeNIIe yueOsl.

5. IlepeyeHb OCHOBHOW M /JIONOJHUTEILHOH Y4eOHOIl JUTEpPaTypBhI,

HE00X0IMMOii 17151 OCBOCHUS TUCUHUIIIMHBI (MOYJIA)

OcHosnas:

1.

Ky3snenoa M.M. OOmas xumudeckass TexHOJOTusi. OCHOBHBIE KOHUEMIIMU
npoekTupoBanus XTC [DnekTponHbii pecypce] : yueonuk / M. M. Ky3nenosa, X.
0. Xapnamnuau, B. I'. UBanos, 3. B. UupkyHos; nox. pexn. X.3. XapiaMouau. -
N3n. 2-e, mepepad. — CII6.: Jlanw, 2014. - 384 c. : win. - (Y4eOHUKH IS BY30B.
CneunanbHas JuTEpaTypa). — Pexum JIOCTyTIA:
https://e.lanbook.com/book/45973#book_name

Coxkonos, P.C. TlpakTudeckue pabOThI MO XMMHUYECKON TexHojoruu [Tekcr] :
yuebHoe mocobue miis ctyaeHToB By30B / P. C. Cokoiios. - M. : BJIAZIOC, 2004.
- 271 c. : mi. - (Ilpaktukym ais By30B). - ISBN 5691011790 : 91 p.

ﬂOl’lOﬂHMmeﬂbH(lﬂ.'

1. Xeitden, JI.M. Xumudeckas texHojorus. Teopernueckue OCHOBBI [Tekcr]

ydeOHOe mocolue MJisi CTYJIEHTOB BY30B, oOydaromuxcs 1no HamnpasiaeHuto BI1IO
"Xumus" u crienuanbHOoCTH "dyHaaMeHTanbHas u npukiaagHas xumusa' / JIL U,
Xetier, B. JI. 3enenko ; mox pen. B. B. Jlyauna. - Mocksa : Akagemus, 2015. -
463 c. : un. - (Beicimee o6pazoBanue. EcrectBennnie Hayku) (bakamaBpuar). -
bubmuorp.: c. 457-458. - ISBN 9785446803521 : 895.49.

®ponos, B.®. Jlekuun no kypcy "lIpouecchl u amnmapaTbl XUMHYECKOM
texHonoruu" [Tekcr] : yueOHOoe mocodue / B. ®@. ®@ponos.. - [2-e uzn., ucmp.]. -




CII6. : XUMU3JAT , 2008. - 607 c. : un. - bubauorp. : c¢. 605-607. - ISBN
9785938081581.

3. CokonoB, P.C. Xumwnueckass texHosnorus [Tekcr] : ydyeOHOe mocoOue st
CTyJIeHTOB BYy30B : [B 2 T.]. T. 1 : Xumudeckoe npou3BOJCTBO B aHTPOIIOT€HHOM
nesitebHOCTH. OCHOBHBIE BOIMPOCHI XUMHUYECKOW TexHosoruu. [IpousBoacTBo
Heopranndeckux BemiectB / P. C. Cokonos. - M. : BJIAJIOC, 2003. - 367 c. : ui.
- (Yuebnoe mocobue 1st By30B). - bubmumorp. : ¢. 356-357. - ISBN 5691003550. -
ISBN 56910035691.

4. CoxonoB, P.C. Xwumunueckas texHosnorus [Tekct] : ydyeOHOe mocobue s
CTyeHTOB BY30B : [B 2 T.]. T. 2 : Meramnypruyeckue mnpoiieccel. [lepepadboTka
XUMUYECKOTO TOIUIMBA. [TpoU3BOJICTBO OPraHMYECKUX BEIIECTB M MOJIUMEPHBIX
marepuanos / P. C. Cokonos. - M. : BJIAJIOC, 2003. - 448 c. : w1 - (YuebHoe
nocobue juisi By30B). - bubmuorp. : c. 443-444. - ISBN 5691003550. - ISBN
569100357711,

5. UrnarenkoB, B.M. Ilpumepsl u 3agaun mo oOmieid XUMHYECKONW TEXHOJOTUU
[Tekcr] : yueOHOoe mocoOue st ctyiaeHToB By3oB / B. WM. Urnarenkos, B. C.
beckos. - M. : Akagemknura, 2006. - 198 c. - (YuebHoe mocoOue 1jis BY30B). -
bubmuorp. : c. 195. - ISBN 5946281488.

6. JlabopaTopHBIM IPaKTHKyM MO OOIIeH XUMHUYECKOW TexHouoruu [Tekcr]
ydeOHoe rmocobue aJisi CTyJeHTOB By30B / [B. A. ABepbsiHOB U JIp.] ; MOJ 001 pe.
B. C. beckoBa. - M. : BUHOM. Jla6opatopus 3uanwmii, 2010. - 279 c. : un. -
(Y4eOHuK 7151 BBICIIEH IIKOJIBI). - ABTOPBI YKa3aHbl Ha 000pOTe TUT. J1. - bubmuorp.
B KoHIIe pabot. - ISBN 9785996301096 : 227.70.

6. MeTOHI/I‘leCKI/Ie YKaszaHuda OJst oﬁyqaloumxcn 10 OCBOCHHUIO JUCHHUIIINHBI

[Io kypcy mpeaycMOTpPEHO TMPOBEICHUE JIEKIIMOHHBIX U Ja0OpaTOPHBIX
3aHATAW. [7TaBHOW 3amadyed JEKUMOHHBIX 3aHATHUU ABJSAECTCA Iepenada B
CTPYKTYPUPOBAaHHOM (opMe cHUCTeMAaTHU3UPOBAHHOW HHGPOPMALMU OOJIBIIOrO
obweMma. [locernieHne 1 KOHCIIEKTUPOBAHUE JICKIIUUA CTYJCHTAMHU 0053aTENbHO, TaK
KaK CIOCOOCTBYET (HhOPMHUPOBAHHMIO OOIIUX TOAXOMO0B W MPHUHITUIIOB YCBOCHMUSI
colepKaHUsl JTAaHHOW JIUCIMIUIMHBI, COJCHCTBYET aKTHUBU3AIMH  MBIITUICHUS
HalleJIMBaeT Ha JAIILHEHUIITYI0 CAMOCTOSITEIIbHYIO TTIO3HABATENBHYIO IEATEITbHOCTD.

Jlabopatopnas pabora - ¢opma o0OydeHHs, CBSI3aHHAs C MPOIECCOM
OCO3HAHMS MU3y4yaeMOro MaTepralia Ha OCHOBE CaAMOCTOSITEIIbHON MPEIBAPUTEIHLHOM
y4eOHOW JIeATebHOCTH CTYACHTOB. BBITIONHEHHIO JTa0OpaTOpHOH  pabOThHI
IPEAIIeCTBYeT Oecena, KpaTKUi OMpoC CTYACHTOB, OOCYKJICHHE ITHCKYCCHOHHBIX
BOIIPOCOB M3y4yaeMou TeMbl. MIX 00CyXkJeHUS B YCIOBHUSX KOJUIEKTUBHOW PabOTHI
o0OecreuynBaeT aKTUBHOE YYacTHE Kaxaoro cryaeHTta. JlaboparopHas paboTa
BKJIIOYAET M3Yy4YEeHHE MpaBUJI TEXHUKU O€30MACHOCTH, METOAUK MPOBEICHUS U



IUTAHUPOBAHKWE SKCIIEPUMEHTA, OCBOCHUEC HM3MEPHUTEIBHBIX CPEJCTB, OBJIAJICHHE
HAaBBIKAMU SKCIICPUMEHTAIBHOW paboThl, 00pabOTKH, O(QOPMIICHHS W aHaIu3a
MOJYYCHHBIX pe3yJbTaToB. [Ipu MpoBeACHHUM J1TaOOPAaTOPHBIX PabOT coYeTaeTCs
WHIUBUIYAIBHBIA ¥ TPYNIOBOM METOJ BBHIMOJIHEHHS padoTel. OTyeT 10
n1abopaTopHOI paboTe MOJKECH COJCPKATh: IaTy BBITOJHEHHS paOOThI; HA3BaHHUE U
1neab  paboThl;  Xox  pabOThl;  3arOTOBKM  TAaONMIl  JUIS  3arlOJIHCHHS
OKCIICPUMEHTAIBHBIX JTAaHHBIX; HAOJIOJIaCMbIC SBJICHHUS; YPaBHECHUS XUMHYECCKHX
peakiui TPEeBpalICHUH, COMPOBOXKIAIONIUX 3KCICPUMEHT, CXEMBI TPHOOPOB;
pacdeThl, TpapuK{; BBIBOABI (TEOPETHYECKOE OOOCHOBAHHE  IOJYYCHHBIX
pe3yabTaToB). JlabopaTopHBI >KypHal 3aloJHSAETCS B TPOIECCE BBITOTHCHHUS
pabotel. [Ipu 3ammTe 1a00paTOpHON PAaOOTHI CTYNEHT MOJDKEH YMETh OOBICHITH
IEJTH, 33JIa9M, X0 IPOBEJACHHS pa00ThI, HAYYHO apIYMEHTHUPOBATH €€ Pe3yJIbTaThl U
C/IeJIaHHBIC BBIBOIBI.

Opranuzanus nmpouecca caMmoCTOSATeIbHON padoThI

CamocTrosiTenbHast paboTa CTYJIEHTOB SIBISAETCA OAHMM M3 3(PQPEKTUBHBIX
CPEACTB Pa3BUTHUA U AKTUBU3ALIMU TBOPUYECKOMN ACATEIBHOCTU CTYACHTOB. Ee MOXHO
paccMaTpuBaTh Kak IJIaBHBIM pE3€pB  IOBBIIICHUS KadecTBa IIOATOTOBKHU
CHELMAIUCTOB. METO0JI0IrMUECKYI0 OCHOBY CAMOCTOSITENIbHOM pabOThl CTY/IEHTOB
COCTABJISIET AESITEIIBHOCTHBIN MOJIX0/1, KOTOPBI COCTOUT B TOM, YTO LEIH OOyUYEeHHS
OpUEHTHUPOBaHbI HA POPMUPOBAHNE YMEHHI pelIaTh TUIIOBBIE U HETUIIOBBIE 3a/1a4H,
T. €. HA peaJIbHbIC CUTYyalluH, I€ CTYJCHTAM HAJ0 MPOSBUTH 3HAHHE KOHKPETHOMN
JVCUUTUIAHBI.

B coBpeMeHHON nuTEpaType BBIACHSAIOT JBa YPOBHS CaMOCTOATEIBLHOU
paboThl - ympapisiemMas MpenojiaBaTeieM CaMOCTOSTeNbHas padoTa CTYJEHTOB U
COOCTBEHHO caMOCTOsITeNIbHAs padoTa.

HmeHHO nepBbIii YpOBEHb HauboJjee 3HaYuM, T.K. OH HpeanojaraeT Halnyue
CHELUaIbHBIX METOJAMYECKUX YKA3aHUM IPENOoAaBaTelis, cleAysd KOTOPbIM CTYAEHT
NpUOOpETaeT U COBEPIICHCTBYET 3HAHUS, YMEHHUS UM HABBIKM, HAKaIUIMBACT OIBIT
IPAKTUYECKOMN ESITEITbHOCTH.

B 3aBHCHMOCTH OT 3TOTO pa3IMyYalOT TPU YPOBHS CAMOCTOSITENHLHONU PAaOOTHI:

PENpOyKTUBHBIN (TPEHUPOBOYHBIN );

PEKOHCTPYKTUBHBIM;

TBOPYECKUM.

CamMocTosiTeNlbHbIE TPEHUPOBOUYHBIE PAOOTHI BBIMOJHSIIOTCA MO 0O0pasly:
pelieHre 3ajaay, 3anojiHeHue Tadiuil, cxeM U T. 1. [lo3HaBarenbHas NeATeIbHOCTD
CTYyJIGHTa TPOSBIISIETCS B y3HaBaHWU, OCMBICIEHUU, 3anoMuHaHuu. llenb Takoro
pona paboT — 3aKkperieHue 3HaHul, HOPMUPOBAHNE YMEHUN, HABBIKOB.

B xome caMOCTOATENBHBIX PEKOHCTPYKTHBHBIX pPabOT  IPOUCXOAUT
MIEPECTPOMKA pELIEHUI, COCTaBJIEHUE IUIAHA, TE3UCOB, Ha 3TOM YPOBHE MOTYT
M3y4yaThCsl MEPBOUCTOYHHUKHU, BBIINOJHATHCS THUIIOBBIE W HETUIIOBBIE PACUETHBIE
3ananus Llenas 3Toro Buga paboT — Hay4YuTh CTYJIEHTOB OCHOBAM CaMOCTOSITEIBHOTO
IJIAaHUPOBAHMS.



CamocTosaTenbHass TBOpueckass pabora TpeOyeT aHanmu3a MpoOIEeMHOMN
CUTyallud, MoJlyuyeHus: HOBOM wuH(popMmarnuu. CTYAEHT IOJDKEH CaMOCTOSTEIBHO
IPOU3BECTH BBIOOP CPEACTB M METOAOB pemieHus. Llens manHoro Buaa paboT —
o0y4yeHHe OCHOBaM TBOPUYECTBA, IEPCIIEKTUBHOTO IJIAHUPOBAHUS, B COOTBETCTBUH C
JIOTHUKOW OpTaHU3aIllii HAyYHOT'O UCCIIEOBAHUSL.

JUiss  yCHemHOTO OCBOEHHUS JMCUWIUIMHBI HMHBAaJUIAaMU U JIMIAMU  C
OTPaHUYEHHBIMH  BO3MOXKHOCTSMU  3/I0pOBBSI  OOJbIIOE  3HAUYEHUE  HMEET
WHANBUAyalbHas ydeOHas paboTa  (KOHCYIbTallMu) —  JOIMOJHUTEIHHOE
pa3bsiCHEHUE y4eOHOro MaTepuala.

WHnuBuyanbHbIE KOHCYJIBTAIlMM IO MPEAMETY SIBIISIIOTCS — BaKHBIM
(GakTOpoM, CHOCOOCTBYIOIIUM WHAMBHIYATH3AIUA OOYYCHUS H YCTAaHOBJICHHUIO
BOCITMTATEIILHOTO KOHTAKTa MEXJY MpernojaBareieM U 00ydJaroluMCcs WHBAIAIOM
WA JTAIIOM C OTPaHUYECHHBIMU BO3MOKHOCTSIMH 3/T0OPOBBSI.

B oOCBOGHHMM JUCHUIUIMHBI HMHBAJIUWAAMUA H JIUIAMH C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3[IOPOBbsI OOJIBIIIOE 3HAUEHHE WUMEET HHIMBUAyallbHAs ydeOHas
paboTa (KOHCYNIbTAIUN) - AOMOJHUTEIBHOE Pa3bsICHEHNE Y4eOHOT0 MaTepHraia.

WunvBuyanbHble KOHCYNIBTAllMM IO TMPEAMETY  SIBISIOTCS — BaKHBIM
(GakTOpoM, CHOCOOCTBYIOIIUM HWHAMBUIYAIH3AllMA OOYYEHHS M YCTAaHOBJICHHUIO
BOCIIUTATENIFHOTO KOHTAKTa MEX]y IPEroaaBaTeieM U 00yJaromuMcsT HHBATUAOM
WJIY JIUIIOM C OTPaHMYEHHBIMU BO3MOKHOCTSIMU 3/TOPOBBSL.

7. Ilepeyenb WHGPOPMAUMOHHBIX TEXHOJOTHI, MCNOJAb3yeMbIX NPH
OCYyILIeCTBJICHMH 00Pa30BaTeJIbHOIO0 MPOLECcCca M0 AUCHHUILINHE (MOTYJII0)

7.1 Ilepevyenb UHGPOPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOT Ui
Pecypcbl uH(pOpMaIMOHHO-TEIEKOMMYHUKAIMOHHOW ceTu «WHTepHEeT», B TOM
YuCJ€ COBpEeMEHHbIE MpodeccuoHabHble 0a3bl JaHHBIX U HHGOPMAIMOHHBIE
CIIPaBOYHBIE CUCTEMBI, HEOOXOAUMBIE JIsl OCBOCHUS TUCIUTIITUHBI (MOTYJIS).

1. Dnexrponnas suimkaoneaus: https://ru.wikipedia.org

2. Pecypchl HAyYHOW DJIGKTPOHHON OUOIMOTEKH e-LIBRARY.RU:
http://elibrary.ru.
3. O6yuaromue pecypcbl MexayHapoanoro Corosa o Kpucramiorpaduu:
WWW.iucr.org
4. DneKTpOHHBIC PeCypCchl M3maTenbeTBa Springer: Www.springerlink.com
5. DnekTpoHHBIC pecypchl u3aareiabcTa Elsevier: www.sciencedirect.com

7.2 IlepeyeHb JIMIEH3HMOHHOIO M CBOOOJAHO PACIPOCTPAHAEMOIO
NMPOrpPaMMHOIo odecrnevyeHmst

MS Windows (Bkimouas Windows media player), MS Office (Bkitouas MS
PowerPoint), [1O nnsa uatepaktupHoit nocku SMART Board

7.3 IlepedyeHb coBpeMeHHbIX MNpodecCHOHAJIBHBIX 0a3 JaHHBIX M
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

OOyuaromuMcs JODKEH ObITh  OOecrmeueH JOCTYNl K  COBPEMEHHBIM
npodeccuoHanbHBIM ~ 0a3aM  JTaHHBIX, MNPO(ECCHOHANBHBIM CIOPABOYHBIM U
MOMCKOBBIM CUCTEMAaM:


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

DnextpoHHOo-6mOmMoTeuHas cuctema (36C) BOOK.ru,
DnekTpoHHas OMbIMoTedHas cuctema Y HUBepcuTeTckas oudamorexa

ONLINE",

DnekTpoHHas oubnuoTeunas cucrema "FOpait",
crpaBouHO-TipaBoBas cuctema «Koncynbrant [Limrocy
(http://www.consultant.ru),

DnektpoHHas 6ubnuoteunas cucrema eLIBRARY.RU
(http://www.elibrary.ru).

8. MaTepl/IaJILHO-TeXHI/I‘IeCKaH 6333, HQOﬁXOI[I/IMaSI AJIA OCYINECTBJICHUSA
06p33OBaTeJH)HOI‘O nmpoumecca 1mo JTMCumIlJIMHE

HepequL y‘le6H0'MeTO,I[I/I‘IeCKOFO obecnieyeHus JUCHUITIIMHBI I10

Haunmenosanue .
Ne BBITIOJTHEHUIO CAaMOCTOSITEIbHONU paboThl
pasznena
1 2 3
1. JIeKIIMOHHBII VYuebHas ayuTOpUs 11 IPOBEICHUS 3aHATUH JIEKIIUOHHOTO TUIIA:
Kypc KOMIUIEKT Y4eOHOH MeOesn, KOpOTKO(POKYCHBIN HHTEPAaKTUBHBIN

MIPOEKTOP, MyJIbTUMEINIHASA Kadenpa, TocKa-dKpaH yHUBEpCaIbHas,
MeJioBasi 1ocka (ayauropus 322c¢)
2. | JlaGopatopHbie | YueOHas ayauTOpus AJs IPOBEACHUS 3aHATHI 1a00OPaTOPHOro THMA
3aHATHUS YKOMIIJIEKTOBAHHASI CTICIIUAIM3UPOBAHHON MEOEIBIO, BHITSKHOM
CUCTEMOM BEHTUJISILMU, MaPKEPHOU TIOCKOM, CpeICTBAMU
MOKApOTYIICHUS U OKa3aHUs MEePBON MEAUITUHCKON TTOMOIIIH,
1abopaTopHBIM 000PYIOBAHUEM: BECAMH AHATTUTHUYECKUMHU U
TEXHUYECKUMH, FJICKTPUIECKUMHU HarpeBaTeIbHbIMU IUTUTKamMu, pH
MeTpoM «Ikcnept-001-1», MydenbHoi neublo, CYIMIBHBIM MKa(oMm,
neHTpudyroit nadoparopuoit [IEH-16, mukpockonom
merautorpaduueckum Anpramu (aymutopus 435c¢)
3. |CamocTosaTenbHas [Tomemnienue ams caMOCTOSTENbHOM pabOThI, OCHALIIEHHOE
paborta KOMILIEKTOM Y4€OHON MeOes, KOMITBIOTEPHON TEXHUKOM C
BO3MOXXHOCTBIO TIOJIKITFOUEHUS K ceT «HTepHeT» u o0ecrieueHHas
JIOCTYTIOM B 3JICKTPOHHO-UH(DOPMAITMOHHYIO CPEly YHUBEPCUTETA
(aynuropus 431c¢).




