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

1.1 Ieap JUCHUNJINHBI
dopMupoBaHue 0a30BBIX 3HAHWK M TOHATHA MO0 XHUMHUYECKOW TEXHOJIOTHH,
BAKHEUIIMM ~ XMMUYECKMM  [POM3BOACTBAM W JIPYTHM  IPOM3BOJICTBAM,
HCTOJIB3YIOIIUM B CBOE€U TEXHOJIOTUH XUMUYECKHUE PEAKIIUU.

1.2 3agaum AUCHUIIMHBI

CdopmupoBath MTOHATUIHBIN amnmapar, HEO0OXOAUMBIN 1St
CaMOCTOSITEJIBHOTO ~ BOCIHPHUATHS,  OCMBICJIEHHUS W YCBOGHHMS  XHMHKO-
TEXHOJIOTUYECKUX 3HAHUU, MPEICTABICHUS O B3aUMOCBSA3U NUCUUILIMHBI C IPYTUMHA
XMMUYECKUMH, JKOHOMUYECKUMH W 3KOJOTMYECKHUMHU JIUCUUILUIMHAMH, HAaBBIKH
AKCIIEPUMEHTAIBLHON 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 COOTBETCTBUU C HOpPMaMu
TEXHUKHU 0€30MaCHOCTH, a TAK)KE HAaBBIKAMHU CaMOOOPa30BaHMs U CAMOOPTaHU3aAlIUH.

1.3 Mecto aMCUMIUIMHBI (MOAYJisI) B CTPYKType 00pa3oBaTebHOM

MPOrpaMMbl

Hucnmmauaa b1.6.18 Xummdeckass TEXHOJIOTHS OTHOCHTCS K 0a30BEIM
JTUCHUIUIMHAM y4eOHOro IiaHa. /[ ocBOeHUs JaHHOW JUCHUILUIMHBI HEOOXOIUMBbI
3HaHus 10 aucuuiuiiHaM «Heopranwdeckas xumusy, «Dusznueckas XuMHUsS»,
«BpIciias mateMatukay, «Ousnka», «Opranndeckass XuMUs». 3HaHUS, TTOJTyYCHHBIC
B IIpolleCCe M3Y4YCHUS AUCHUIUIMHBI, HEOOXOAUMBI JJIsl NaJIbHEHIIEH ycHenrHoi
npodeccuoHanbHOM MPAKTUIECKOU IeATeTbHOCTH.

1.4 TlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB O00y4YeHHMS IO IMCHMILIMHE
(Moay/10), COOTHECEHHBIX C IUIAHMPYEMbIMH Ppe3yJbTaTaMH OCBOCHHUA
00pa3oBaTeIbHOI MPOrpaMMBbI

N3yuenune nanHoi yaeOHON AUCIUILUIMHBI HATIPABJICHO HA (OPMUPOBAHUE Y
o0yuyarommuxcst 00menpodeccuoHaNbHbIX U MPodeccuoHanbHbIX KommereHui (077

K/IIK)
No Wnnekc Conepxanue B pesynbrare u3ydenus: yueOHOW AMCHUIUINHBI
- KOMITET | KOMITETCHIINH (UTu €& 0o0yyJaronuecs J0JKHBI
" | eHuuu 4acTH) 3HATh YMeTh BJIaJleTh
1. 3HaHue HOPM TeXHHUKH | [IpuHIMIIEI PeanuzoBbIBaTh Haspikamu
OIIK-6 | 6e3omacHOCTH u | popmupoBanusi | 6€30MacCHYIO 0e3prCKOBOM
yYMEHHE ux | TpeOoBaHUM paboty B | pabOTHI B
peaT30BBIBAT B | TEXHUKH 7a00paTOPHBIX U | YCIOBHSIX
71a00paTOPHBIX U | 6e30IaCHOCTH M | TEXHOJIOTUYECKUX | JAOOpaTOpHH
TEXHOJIOTUIECKUX XUMHKO- YCIIOBHSX U |HW  yMEHHEM
YCIIOBUAX TEXHOJIOTHYECKY | 001a1aTh OpraHu3aIu
10 CTPYKTYPY | YCTOMYMBBIMU Oe3omacHoi
CO3JIaHUs U HaBBIKAMHU paboTsI ¢
(GyHKIMOHUPOBA | pabOTHI C | XMMHUYECKUMU




e WNHunekc Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUTIIIMHBI
[y, | KOMIET | KOMIETEHIH (um eé 00yYaromuecs T0JKHbBI
€HUUU 4acTu) 3HATh yMeTh BJIA/IETh
HUS XUMUYECKUMU u XUMUKO-
MIPOU3BOJICTBA cpenamu TEXHOJIOTHYEC
KUMH CpeJlaMu
2.| OK-7 Cnoco6HOCTh K | OCHOBHBIE [Tonumatp Cnocobamu
CaMOOpraHu3alli U | IPUEMbI U | JTIOTUYECKYIO OIICHKH
caM000pa30BaHHUIO METO/BL, HE00XO0IUMOCTh HallpaBJICHUs
[IPUMEHSAEMBIE CBOUX JICUCTBUM | XUMHYECKOU
JUTSL IIpU IPOBEJICHUU | pEakKUuu U €€
OpraHu3aIu XUMHUKO- CKOPOCTH TIpH
XUMHUKO- TEXHOJIOTHYECKOT | (hOpMHUPOBAHH
TEXHOJIOTHYECKH | O TIpoliecca 1 u XUMHKO-
X MPOLECCOB U | HAIPaBIATh TEXHOJIOTHYEC
JIOTUYECKYIO peaxkuuio npu KOro Ipoliecca
B3aUMOCBSI3b BO3MOKHOCTH B u 6azoif
MEXITY HaIpaBJICHUHU 3HaAHUHN
HCXOJIHBIM o0Opa3oBaHus HEOO0XO0MMOM
XUMH3MOM u | Tpedyemoro JUTS
MOJIy4aeMbIM MIPOJIYKTa 00BEKTUBHOMN
pe3yJIbTaToOM OIICHKH
B3aUMO/IEHCTBU s dexTuBHOCT
s B u
MIPOU3BOJICTBEH XUMHUYECKOTO
HOU CHCTEME MPOU3BOACTBA

2. CTpyKTYypa M coaepKaHue JUCHMILIUHBI.

2.1 PacnpenesieHue TPy I0€MKOCTH JMCHUILIMHBI 10 BUAAM padoT.

OOmas Tpya0éMKOCTh AMCIMILIMHBI cocTaBiseT 6 3au.em. (216 wacoB), ux
pacrpeseneHye 1o BujiaM padoT npeacTaBiaeHo B Tadnuie (0 cmyoenmos ODO).

Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (uacer)
5 6
KonTakTHas padoTa, B TOM 4ncje: 116,5
AyIuTOpHBIE 3aHATHS (BCEro): 112 36 76
3aHATHUS JIEKIIMOHHOTO THIIA 54 18 36 - -
JlaGopaTopHble 3aHATHUS 58 18 40 - -

3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
PaKTHYECKHE 3aHSTHUS)

HNuasi koHTaKkTHasi padora:

KonTtposns camocrositensHoit paboTs! (KCP) 4 2 2
[Tpomesxyrounas arrecranus (MIKP) 0,5 02 | 0,3
CamocTosiTe1bHAsi padoTa, B TOM YHcIe: 63,8 |[338 | 30

Kypcoesas paboma (noocomoexa u nanucanue)

IIpopabomka yuebrnoeo (meopemuueckoeo) mamepuana 638 |338| 30 - -




Buvinoanenue unousuoyanvhvix 3a0anutl (n002omosKka
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€ 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 KonmyectBo yacos
- AyauTopHas CamocrosiTenbHas
pasn HaunmeHnoBanue pasneinoB
era Bcero paboTta pabora
JI 113 JIP
1 2 3 4 5 6 7
1 ba3oBble MOHATHS XUMHUECKOM 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 TeroooMeHa 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. TeXHOJOTHS OTACTHHBIX 108 36 40 30
MIPOU3BOJICTB
Hmoeco no oucyuniune: 54,0 0,0 58 63,8
2.3 Conep:kaHue pa3aesioB IMCHUNIMHBI:
2.3.1 3aHaTHA JEeKUMOHHOIO THIIA
HanmenoBanue ®dopma TEeKyIIEero
No Copepxanue pazzena
paznena KOHTPOJIS
1 2 3 4
1. ba3zoBbie noHATHS Crpykrypa XTC: JP, P3, T

XUMHUYECKOHU
TCXHOJIOTUN

MOJIEKYJISIPHBIE MTPOLIECChl — MAaKPOKHHETHKA
— anmnapaTbl — IPOU3BOICTBA — MPOOJIEMBI
pa3BuTHi TexHochepbl. KauecTBeHHbIE 1




KOJINYECTBEHHBIC KPUTEPHH OLICHKU
s dexTrBHOCTH

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

ONTUMU3AIHNH (PU3UKO-XUMHUIECKHIX
yCIOBUH MPOBEACHUS] XUMHUKO-
TEXHOJIOTMYECKHUX MPOIIECCOB.

Ponp MaTeMaTH4eCKOro MOJIEIHPOBAHUSI.

ChIpbe XUMHYECKOM
MIPOMBIIIJICHHOCTH

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

pecypchl ChIpbs. 3a1a4y CTaHAAPTU3AIMN 1
KOHJUIIMOHUPOBAHUS ChIpbsi. OOoraiieHme
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. [IpomblnienHas
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, myTtn 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
YCTAHOBHMBIIMXCS U HEYCTAHOBUBIIIUXCS
ITOTOKOB, JIJAMMUHAPHBIX U

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

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

0 HACcOCax ¥ KOMIIPECCOPHBIX MAIlINHAX.
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 ITpoliecca
abcopOIuu.

MarepuanbHbIi U TETIIOBOM OanaHc
nporecca. Y cTpoicTBO aOCOpOIIMOHHBIX
anmnaparos.

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

XapakTepucTuka IByX(a3HbIX CHCTEM
KUIKOCTh- nap. uddepennmanproe
yYpaBHEHUE 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 roOMOreHHBIX
XTII. Knaccudpukanuss 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 TEIJIOTHI.
Beinapubele anmaparbl, HMX KOHCTPYKIIMS,
npuMenenue. Oomas xapakrepuctuka XTC.
Crioco6b1 otoOpaxkenus, cTpykTypsl XTC.
Pa6ora XTC ¢ pa3nuuyHbIMH  THIaMH
TEXHOJIOTMYECKUX CBSI3€H anmnaparos.

JIP, T

Karanmurnueckue
MIPOIIECCHI

I'oMoreHHBIC ¥ TETEPOTCHHBIC KaTATHTHICCKIEC
¥ 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. Koppo3noHHbII
MOHHUTOPHHT
9. TexHomorus IIepedyens paccMaTpuBacMbIX XUMUYECKUAX JIP, P3, T
OTJIENbHBIX IIPOU3BOJICTB:
IIPOU3BOJICTB - TEXHOJIOTUSI CEPHOI KUCIIOTBHI,

- CUHTE3 aMMHaKa,
- TEXHOJIOTHUSI Q30THOM KUCJIOTHI,

- TEXHOJIOTUSI METaHOA,

- CHHTE3bl Ha OCHOBE OKCHUJA YIiepoaa u
BOOPO/IA,

- mepepaboTka HedTH,

- mepepaboTKa MPUPOAHOrO Tasa,

- MPOU3BOJICTBO COJIEH U yIOOpEHUH,

- 3D npuHTHHT

- OMOXMMUYECKHUE POU3BOJICTBA
@DopMBI TeKyLIero KOHTPOJIS: 3amuTa JiabopaTopHoii padbotsl (JIP), pacuerHoe 3anaHue

(P3), rectuposanue (T).

2.3.2. JIabopaTopHbIe 3aHATHS

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

XUMHUYCCKHUC  |BOJIBI pa3IMYHBIMU CIIOCOOAMU»
OCHOBBI

rexHojaoruu  (JlabopatopHas pabora Ne2  «M3ydenue
nporecca KOppO3UH METAILIOBY

Jlaboparopnas pabora Ne3 «MccnemoBanue
KHHETUKU FeTepOFGHHOﬁ PCaKu OKHUCICHUA
cynb(uTa HATPUs KUCIOPOJIOM BO3IyXa

11. Texnonorua |Jlaboparopnas pabora Ned4 «Dnekrponus 3aueT

OTACIBHBIX  |BOIHOTO pacTBOPa XJIOPHUAA HATPUSD)
MIPOU3BOJCTB

JlaGopatopnass  pabora  Ne5  «Cunte3
IUICHKOOOPA3YIONINX CBSI3YIOIINX )

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

Kommirekc BUPTYAJIBHBIX pabor,
MOJCIIMPYIOLIUX Pa3JIMYHbIE IPOU3BOICTBA




24 Ilepeuenn yueOHO-MeTOoAN4eCKOro o0ecneueHust JIS
CaAMOCTOAATEJILHOM PA0OTHI 00YYAIOIIMXCS 10 JUCIUILUIMHE (MOYJII0)

[TepeueHsb yueOHO-METOIUIECKOTO 00ECTICYCHUST TUCITUTUIUHBI 110

Ne Bun CPC BBITTOJTHCHUIO CAMOCTOSITEIIBHOU PaObOThI
1 2 3
12. [TpopaboTka u 1. O0mras XuMUYecKas TEXHOJIOTHS B IPUMEpPax 3ajadax,

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

nexknuonHoro | ToBaxusHckui, M.K. Komenesa, C.H. bykxano,M.: Uudpa M 2014.
Marepuana, 2. DAEKTPOHHO-UH(OPMAIIMOHHAS CHCTEMa YHHUBEPCHUTETA,

TeopeTuueckas |OMOIMoTEeKa YHUBEpCUTETa, HH(POPMAIIMOHHBIE AIEKTPOHHBIE PECYPCHI

CaMOIIO/ITOTOBKA cetn «HTEpHETY
Tecr

13. |IloaroroBka k JIP| 1. JlabopaTopHbIie pakTUKyMbI Kaeapbl 00MIeH U HEOPTaHHIECKOM
xumuu 1 BT, BupTyanbHbie 1a00paTOpHbIC pabOTHI

2. MeTtoauyeckue peKoOMEHAAlNN K OpraHu3aluy ayAUTOPHON U

BHEAYJIUTOPHOM (CaMOCTOSTENIbHOM) pabOThI CTYJIEHTOB:

meTtonudeckue 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
0o0yyYaroImuXcsi U3 4YUCjIa WHBAIUJOB U JIUI[ C OTPAHUYCHHBIMH BO3MO>KHOCTSIMH
3nopoBbs (OB3) npenocraBisitoress B popmax, aIanTHPOBAHHBIX K OFPAHUYEHUSM
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 HATHYUN),

— B ieyaTHo popme Ha si3bike bpaitns (mpu Hamuyum).

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 MOKET OBbITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT

KOHTHHT'€HTa 00yJaroluXCsl.

3. O0pa3oBaresibHbIE TEXHOJIOTHHU

B cootBerctBumn ¢ tpeboBanusiMu GI'OC BO no HampaBieHHIo «XUMUSD)
peasm3anusi ~ KOMIIETEHTHOCTHOTO  NOAXOJAa  IPEAyCMATPUBAET  LIUPOKOE
UCIIOJIb30BaHWE B YYEOHOM TpOIECCe AKTHUBHBIX W HMHTEPAKTHBHBIX (opm
IIPOBEICHUS 3aHATUH.

HeoThemniemMoli cocTaBHOM 4YacThlO BUJOB YYEOHBIX 3aHSATHA M OJHOM W3
BOXKHEHIIMX TPU MOATOTOBKE CTYJEHTOB SBIAETCS JA0OPATOPHBIA MPAKTUKYM.
Nmenno mabopaTopHBIA MPAKTUKYM IIO3BOJISIET PEAM30BaTh BOCIMHO TOHSITHUS



«3HATh», «YMETbY», «BJAJETh HABBIKAMU» NPU MNPOBEACHUU SKCHEPUMEHTATbHBIX
uccaenoBaanii. [Ipu mpuMenennn mMpoOIEMHOTO TOAXO0Ma K paboOTe CTYIACHTOB
CTAHOBHTCS] BO3MOKHBIM PELICHUE CIIEAYIOIIETO KOMILIEKCa 3a/1ay:

- (GopMHpOBaHHUE Yy CTYIACHTOB 3HAHUS WU TOHUMAaHUS (PUINYECKON CYITHOCTH
M3y4aeMbIX MIPOIIECCOB U SBJICHUM;

- Pa3BUTHE CIIOCOOHOCTEH K TBOPUYECKOM MCCIICIOBATEIHCKOM paboTe;

- YMEHUE TMPUMEHATh B MPAKTUKE HAYYHBIX MCCICAOBAHUWA PA3JIUYHBIC
AKCIIEPUMEHTAIIbHBIE METOIUKHU;

- 3HAHUE OCHOB TIOCTAHOBKM JKCIIEPUMEHTOB C MPUMEHEHHUEM Pa3JIUYHOTO
HCCIIEIOBATENLCKOTO 000y I0BAHUSI.

[N WHBAIWIOB M JUI C OIPAHMYEHHBIMH BO3MOYKHOCTAMH 3JI0POBBS
YCTaHABIMBACTCA OCOOBIN TOPSJOK OCBOCHMSI YKa3aHHOM IUCHUILIMHBL B
00pa3oBaTeNbHOM MPOLIECCE UCTOIB3YIOTCS COLIMAIBHO-aKTUBHBIE U pPe(IICKCUBHBIE
METO/Ibl O0y4Y€HHs, TEXHOJOTUU COLMOKYJIBTYPHON peadWIUTallui C IEJIbIO
OKa3aHUs IMOMOIIY B YCTAHOBJICHUH MOJHOUEHHBIX MEXJIMYHOCTHBIX OTHOILICHHM C
JIPYTMUMH CTYACHTaMHU, CO3JaHUU KOMQOPTHOrO TCHUXOJIOTHYECKOTO KiIMMaTa B
CTyJI€HUYEeCKON rpymnmne. Bplllieo3HaueHHbIE 00pa3oBaTEIbHbIE TEXHOJIOTUU JIal0T
HaumOosee H(PGEeKTUBHBIE pe3ybTaThl OCBOCHUS AUCIHUIUIMHBI C  TO3UIIUMA
aKTyaJu3alluy COACPKAHUS TEMbI 3aHSTHS, BRIPAOOTKH MPOYKTUBHOTO MBIIUICHHUS,
TEPMUHOJIOTUYECKON TPaMOTHOCTH U KOMIIETEHTHOCTH O0y4aeMOro B AacIeKTe
COIIMAJIbHO-HATIPABICHHONW MMO3UIIMK OYAYIIEro CHENUaNnucTa, U MOTHBAIUU K
WHUIIMATUBHOMY M TBOPYECKOMY OCBOEHHUIO YYEOHOTO MaTepuaa.

Konnu
Bun 3anstus Hcnonb3yeMble MHTEpAaKTUBHBIE
Cemectp €CTBO
(JI, I1P, JIP) o0Opa3oBaTenbHbIe TEXHOJIOTHU
4acoB
5,6 JI Jleknus ¢ 3eMeHTaMHU IeJaroruuecKuit 8
IBPUCTHKH, JICKIIMOHHASI UTPA (JICKITHS C
00paTHOMH CBSI3BIO), JIEKIHS C 3apaHee
3aIIaHUPOBAHHBIMH OIIMOKAMU
JIP becenpl, pa3dop curyanuii, pabota B MajbIx 30
rpymmax, JUCKYCCUOHHAS 3aIuTa
71a00paTOPHBIX PaboOT
Hmoeo: 38

4. OueHoYHbIe CpeacTBa I TeKYyllero KOHTPOJISI YCIeBaeMOCTH U

MPOMEKYTOYHOM aTTeCTALUMN

OneHka KayecTBa OCBOCHHS AUCHUIUIMHBI OOYYAIOIIUMUCS BKJIIOYAET
IIPOMEXYTOUHBI M TEKYLUIMH KOHTPOJIb YCBOEHHUS 3HaHUU. COOTBETCTBYIOIIME
OLICHOYHBIE cpesicTBa OTpaxeHbl B POC ITUCIUIIIUHEL.

Tekymui KOHTPOJIb 3HAHUM CTYAEHTOB OCYIIECTBIIIETCA IIOCTOSIHHO B
TEYEHUU Yy4eOHOTo rojia. Buapl TeKkyIiero KOHTPOJIs: YCTHBIN (MMCbMEHHBIN) Ompoc
Ha JIGKIUSAX, 3alura Ja0opaTopHbIX paboT, 3alMTa pacyeTHbIX 3a/aHui,
TECTUPOBaHWE, MPOBEpKa 3HAHUN MO pe3yJbTaTaM CaMOCTOSATEIbHON padOThI
CTYZIEHTOB, OLICHKA aKTUBHOCTH CTYJCHTA HA 3aHATHIX.

OCHOBHBIM BHJIOM TEKYIIErO KOHTPOJS 3HaHHUM CTYAEHTOB OYHOU (hOPMBI
oOyueHus SIBISIETCA BHYTPUCEMECTpPOBAsl aTTECTALUS, KOTOPAs MPOBOAUTCS OIUH
pa3 B ceMecTp B 00s3aTEIbHOM IMOPSIKE HAa BCEX KypcaX B COOTBETCTBUU C



rpaguKoM y4eOHOTo mporecca JaHHOTO CEMECTpa U 3aBepIIacTcs He MO3THEe YeM
3a MeCsII 10 Hayasa MPOMEXyTOUHOU aTTECTaIHH.

[IpomexxyTouHasi aTTecTalysi MPOBOAUTCS MO JTaHHOW AMCUUILUIMHE B (opMme
3ayeTa/sK3aMeHa.

4.1 ®ona OLEHOYHBIX CPECTB /JIsl MPOBEAeHUs TeKYIleil aTTecTaluu

@DoH/ OLIEHOYHBIX CPEJICTB BKJIIOYAET TECTOBBIC 3a/JaHus, Ja0OpaTOpHBIC
paboThI, TO3BOJISIONIUE OIEHWUTh 3HAHUS, YMEHUS WU YPOBEHb IMPHUOOPETEHHBIX
KOMIIETCHITNH.

[Ipumep KOHTPOIUPYEMOTO TECTOBOTO 3aJaHMUS:



1. Kpumepuu 3(pghexmusnocmu YHKUHOHUPOSAHIA XUMUYECKUX HPOUIEO0CHIE

1. CreneHE npeEpaleHAA PeareHTa pACCIHTRIEACTCA II0 VDABHEHHED:

N N,-N N N
DX, =4 X, ="t A pX,=—E . pX, =2
N to Ny NN, N,
2. Brxoa npoIyKTa paccHHTEIEASTCA 110 VPABHEHHED:
N - Ny N N N
a)ily = Rm:'t D BNy = .R—m“F! B) Iy = k. Ty = x.m“
N Rmax N REmax N R ‘Vﬂmzs ‘H*IR
3. MurerpansHas ceIeKTHEHOCTE MPOLIECCA PACCIHTRIEASTCA IO YPABHEHHEO!
N AN, N AN,
a) Py =— o) @y = +R= E)@.q:&r; ) @ =—
Ny AN, Nygpe — Ng N,
4 MudbdepeHMHATEHAT CEMEETHEHOCTE MPOIECCA PACCYHTRIEASTCH IO VDARHEHHED
] I{;ﬂ_ — ] A=R r ]: ;A r H’R Y
a) @y = oy = : B) @, = S — _ Amax
) @r A ) @y 7, ) &g W, ) @k A

5. Pacxonmenit KoaddHITHERT Mo CHIPBID PACCIHTHIBAETCA TI0 VPABHEHHEO:

7 -

_N G i C
PK o =—=.8) PK,=—=; B) Pk, =—=: 1) PK,, =—=
ﬂ) N - } G 2 B) v 1") Amex

Amax Amex Amex
R R R CR

6. MuTeHCHBHOCTE pabOoTH anmapara pacCIHTHBAETCH 10 VPABHEHHE:

G _ 7 G T
a)I=—: 0 I=—": B I=—F: nl=—*%
T V 4 Fr
N,—-N,
7.Ilo ypapHeHHI0O ———= pacCUHTEIBAETCA:
N,
a) BEIXOJ IpOaVETa; 0) CTEeNeHE NPeEpameHHT PeareHTa;
E) HHTETPATLHAT CETeKTHEHOCTR, T) pacxoaHEI KoahdHITHERT M0 CRIPBIO.
N
8. ITo vpaeHeHHIO £ paccUHTHIEaeTCA:
"’ Ermag
d) BRIXOJ MPOIVETA; 0) CTENeHs MPEBPANIEHHA DEAreHTA;
E) HHTSTPATLHAT CEIeKTHEHOCTE, T) pacxoaHEI KoahHITHEHT IO CRIPEIO.
AN
9 Tlo vpapHeHHID A2k paccuHTRIBaeTCH:
AN,
a) BEIXOJ MPOJVETA; 0) CTENEHE NPEEPANIEHEA PEareHTa;
B) HHTEIPAIbHAL CEIeKTHEHOCTE; I) pacxoaHEI K03 QHIHERT 10 CEIPEIO.
10. TTo vpasueHHID "‘—r_’g PACCIHTHIBAETCA
‘_d
a) BEIXOJ IpOAVETA; 0) CTENEHE NPEEPAISHHT PEAreHTa;
B) HHTEIPAIbHAA CEIeKTHBHOCTD] r) auddepeHTHAILHAL CETEKTHBHOCTE.
G.i.:lm
11. ITo vpapHeHHID PACCUHTHIEASTCA:
R
a) BEIXOJ MPOIVETA; 0) CTENEeHE MPERPANEHMA DEATEHTA;
B) HHTSTPATLHAT CEIeKTHEHOCTE, T) pacxoaHEI KoahHITHERT IO CRIPEIO.
I
12. Tlo ypaEHeHHIO —% paccaHTBIBaeTCA:
B |
a) BEIXOJ MPOIVETA; 0) HHTEHCHEHOCTE Pa0OTEI anmapaTa
B) HHTSTPATLHAT CEIeKTHEHOCTE, T) pacxoaHEI KoahHITHERT IO CRIPEIO.

13.Tlo ypaEHeHHIO —- pacCYHTBIBAETCH:
'

d) BRIXOJ MPOIVETA; 0) HHTEHCHBHOCTE PabOTHI aNNapaTa;



E) IPOHZEOAHTENEHOCTE Alapara; ) pacxogHEN Ko3dgHIHEHT 0 CRIPBIO.

G
14. Tlo ypaeHeHHID P’_R PACCUHTHIBASTCA:
r
4) HHTEHCHEHOCTE padOTEI annapara; 0) IPOHZEOAHTEIRHOCTE ANNAPaTa;

E) pacxoaHei KoadHIHEHT 10 CEIPEID.  T') BEIXOJ OPOIVETA.

15. Kaxoe YPaBEHCHHE OIMHCBEIEACT CEAZE MEEIY TCXHMWIOIHYSCEHMHE KPHTCPHAMH 713 HﬂOEp ATHMBIX CIIOEHBIX

peakimEi?
X, _ 4
a) Mg =——: 0) My =X 4: E) Nz =@z X, ) Nz =@
Xy A

16. Kakoe VPAEHEHHE OMHCBIEACT CBAZL MEETY TEXHOTOTHYECEHMHE KEPHTEPHAMHA T4 GEPETHM]:DC CIIOEHBIX

peakimEia?
X_! i A
a) 7y = X, Do) M =Xy: B) Iz =@ X, ) 1y =@ X,

17. Kakoe vpaEHeHHE OIMHCHEAEST CEAIb MEXTY TEXHOTOTHISCKHMHE KPHTEPHAMHE 14 HeoDPaTHMEIX IPOCTERIX

peakimEia?
X _ X
a) -’Fj-_zﬁ! 0) e =X, B) Ny = @pX,: r) 1y Z'?QRX_;

18. Kaxoe ypagHeHHE ONHCHIEAST CEA3E MEHIY TEXHOMOTHYECKHMH KEPHTEPHAMH T4 OOPATHMEIX MPOCTBRIX

peakimEia?
X, _ P
a) My =——: 0) 1y =X, B) Iy =@y X, I) 1z =@z
X, Xy

2. XUMUKO-MEXHONOZUYECKAA CUCHEMT
19. B cucTeMe «caMoCTOATEIBHAT H VCIOEBHO HEOCIHMAA ¢IHHHITA HASBEIEACTCA. .

4) arperaTom; 0) ameMeHTOM; E) OOBEKTOM; ) IPOLECCOM.
20. Bmementom XTC senaerca:
) ammapat; 0) arperat; B) IPOLIECE; ) mex.
21. Anmapar g XTC agnaerca:
4) O0BEKTOM; 0) DIoKOM; B) MOZIVIEM; ) 3IeMEHTOM.
22, Vyazate Mexanudeckuii anement X1C:
4) HCIIapHTENs; 0) opobmIKa; E) IHCTHILTATOP; r) TypOHHA.

23 VEazaTe TEMIOOOMEHHEBIR 30eMeHT X 1 C:
4) HCIIApPHTENE; 0) opoOmHIKa; E) DHCTHILIATOP; r) TvpOHHA.

24 ViazaTe MaccooOMeHHEI 31eMeHT X 1C:
a) HCIAPHTENE; 0) mpobmnka; E) DTHCTHILIATOP; r) TypOHHA.

25. Vrazats sHepreTHdgeckni anement X1C:
a) HCTIAPHTENE; 0) mpobmnka; B) IHCTHILTATOP; r) TYypOHHA

26. VEazaTh peakiHOHHBN 3meMeHdT X 1C:

d) TemToOOMeHHHE, 0) XHMHIECKHH peaKTop; B) OHCTHILTATON; ) Hacoc.
27. Kakas nogcHcTeMa He OTHOCHTCA K OCHOEHBIM IMOACHCTEMAM XHMHIECKOTO [IPOHIBOACTEAT
) MOACHCTEMA XKHMHTECKOTO IPEEPaIleHHA; D) mogcHCcTEMA BOSOMOATOTOBKH;,
E) IIOJCHCTEMA MOATOTOBKH CEIPEA; I) IOJCHCTEMA BRIJEICHHES NPOIYETA.
28. Kakad mogcHcTeMa He OTHOCHTCA K OCHOEHEIM IMOACHCTEMAM XHMHIECKOTO OIPOMIEOACTEA]
) MOACHCTEMA XKHMHTECKOTO [IPEBPALeHHA; 0) TomCHCTEMA BELTETEHHA IPOIVETA;
E) IOACHCTEMA MOATOTOBKH CHIDBA; I) TMOACHCTEMA YIIpABTeHHA.

29 Kaxaz MOOCHCTEMA OTHOCHTCA K OCHOBHEIM ITOOCHCTEMAaM XHMHYECKOTO HPDHSBD,Z[CTBE?



[To pe3ynbTaTam MPOBEPKU PACCUUTHIBACTCS KOIPPHUIIMEHT YCIIEITHOCTH KaK OTHOIIICHHUE YHCIIa
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 JISI CAMOIPOBEPKH M KOHTPOJIMPYEMBIE PACUETHBIE
3a/1aHHUS:

3a/jaun HA COCTABJICHHE MAaTepUAILHOTO OaaHca

1 Paccon B konmnuectBe 9500 kr ¢ koHuentpamuen 20 % macc. ynapuparoT 10
KoHIeHTparu 65 % wmacc. CocTraBuTh MaTepualbHBIA OayiaHc Tmpoliecca
yrnapuBaHUs C y4ETOM MPOU3BOJICTBEHHBIX MOTEPh — 1%0.

2 CocraBuTh MaTepualbHbli Oasanc mpousBoacTBa | kr 100%-HoM
rPaHyJIMPOBAHHON AMMHAYHOM CEJIMTPBI, €CIM MOTEPU A30THOW KHCIOTHI B
MpoIeCcCEe MPOM3BOJICTBA COCTABISIIOT 5 %, a ammuaka 3,8 %. A30THas KHCIIOTa
58%-Hoi1 KOHIIEHTpAIIUH.

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

4 CocraBUTh MaTepUANIbHBIN OallaHC HeWTpanu3aropa s MOIYy4YEHUs
aMMHMA4YHOW CENUTPBI NMPOU3BOAUTENBHOCT, 20 T HHTpara amMMoOHUsA B 4ac. B
pou3BoJIcTBE IpuMeHsieTcst 47%-Has 30THas kucinora u 100 %-Hblil ra3000pa3HbIi
ammuak. [Torepu a30THOM KUCIOTHI 1 aMMHaKa B TPOU3BOJICTBE COCTABIAIOT 1 % OT
TEOPETUYECKH  HEOOXOJUMOIro  KOJIMYECTBA IS  OOECIeueHHs  3aJaHHOU
MIPOU3BOIUTENBHOCTH. 3 HEMTpann3aTopa aMMHuavHasi CEIMTpa BEIXOAUT B BUze 60
%-HOTO pacTBOpa HUTPATa AMMOHHUS B BOJIC.

5 CoctaBuTh MaTepuaibHBIA OalaHC KOHTAKTHOTO ammapara st
KaTAUIUTUYECKOTO  OKHUCJICHUS  JUOKCHJA  Cepbl B TPUOKCHJI  CEphI
npou3BoauTebHOCTh 10 000 M3/4 ucxomHoro rasa cocrtaBa % 00.: SO2 — 8,5; 02 —
12,5; N2 — 79 CteneHb OKHCIICHHUS TUOKCHIA CEPBI B TPHOKCH/T CEPhI COCTaBsIeT 98
%. Pacuer BecTH B KI/4.

6 Cunte3 MoueBuHBI ocyimecTBisieTcs 120%-HbIM H30BITKOM aMMHaKa.
Crenenp npeBpainieHus: kapobamara B kapoamua — 88,5%. cocTaBUTh MaTepuaIbHbII
6amanc Ha 1000 kr ammuaka. OnpeaenTh TOCTaTOYHO JIM BOJBI, BBIJICIUBIICHCS B
pe3yJibTaTe peakiliu, Ha CBs3bIBaHUE N30BITKA aMMHAaKa.



4.2 @oHI OLEHOYHBIX CPEeICTB /Ui TNPOBEACHUS IPOMEKYTOYHOMN
aTrecTaluu

Jlnst olleHKHM 3HAHUM, yMEHUM, HaBBIKOB M (WJIM) OMNbITa JESTEIBHOCTH,
XapaKTEPU3YIOMMX ATanbl (HOPMUPOBAHHS KOMIIETEHIIMH B TMPOIECCE OCBOCHHUS
mucuumuinabl b.1.6.18 XuMuueckass TEXHOJIOTHS, TPOBOJIUTCS MNPOMEKYTOUHAS
aTTecTalus B BUJIE 3a4eTa (5 ceMecTp) U dk3aMeHa (6 cemecTp).

B coorBerctBum ¢ IlomokeHHss O TIPOBENCHUM TEKYIIETO KOHTPOJISI
YCIIEBAEMOCTH UM MPOMEKYTOUHOM arrectanuu oOyvaromuxcst Kyol'Y u ero
¢uananoB - 3a4eThl BBICTABISIIOTCA IO pe3yjibTaTaM YCIHEIIHOTO BBINOJHEHUS
CTyJIeHTaMH J1a0OpaTOpHBIX paboOT, TECTHUPOBAHMS, BBHITIOJHECHUS PACUYCTHBIX
3alaHUM.

JlabopaTopHble pabOTHl CUMUTAIOTCS YCIICHIHO BBIMOJTHEHHBIMU B CIy4ae
penocTaBieHus oTdeTa (KypHasia), BKIIOYAIOIIETO TEMY, IIelb, XOJ paboThl,
COOTBETCTBYIOIHNE TAOJUIBI, TpaQUKA M OTBETA HA TECOPETUUCCKHUE BOMPOCHI IO
TeMe paboThl, a TAK)KE apTYMEHTHPOBAHHOCTh M HAYYHOCTH BEIBOJIOB M PE3YIHTaTOB
U UX JUCKYCCUOHHOMU 3alllUTe.

[lIxana oneHUBaHUS - «3a4YT€HO/ HE 3a4YTEHO» (3amuch B J1AOOPATOPHOM
KypHaJIE CTYACHTA). «3aUTeHO» 3a JJA00paTOPHYIO pabOTy CTaBUTCA B cllydae, €Cliu
OHa BBIIOJIHEHA B TMOJHOM 00beME€ ¢  COOJIIOJIGHHUEM  HEOOXOAUMOM
MOCJIEIOBATEILHOCTUA JIEUCTBUM M TIPaBWJI TEXHUKU Oe3onmacHOCTH. [IpaBuiibHO U
aKKypaTHO BBITIOJTHCHBI BCE 3aIMCH, TAONHIIBI, PUCYHKH, TpadUKH, BBIYUCICHUS,
MPaBUJILHO TMpOaHATM3UPOBaHBl OMMOKHU. [Ipr 3TOM OOydaromuMcs MOKa3aHO
CBOOOJHOE BIIAJICHUE MaTepuajoM Mo auciuiimHe. «He 3adyteHo» craBUTCS B
cilydae, €CM JOMYyIIeHbl Oojee ABYX TpyObIX OHIMOOK B XOJ€ BBHIMOJHEHUS H
odopmiieHUST PpabOThI, KOTOpbIE OOydaroIIuecs HE MOTYT HCIPaBUTh JaXe IO
TpeOOBAHMIO TMPENOAABATENSI MM padOTa HE BBIMOJHEHA MOJIHOCTHIO, TOra OHa
BO3BpAIlAETCs HA JOPAOOTKY M 3aTeM BHOBB CIAETCS HA MMPOBEPKY MPEIOAaBATEINIO.

[IpuMepHBI TepeYeHb BONPOCOB ISl OATOTOBKH K SK3aMEHY:

1. Xumuuecxkoe npoussoocmeo kaxk cnoxcuas cucmema. llowamue o Xxumuxo-
mexnonocuveckux  cucmemax (XTC). Cmpyxmypa XTC. KauecmesenHvlie
(onepayuoHHo-onucamenvhvlie U UKOHOZpAgUYecKue) u mamemamuiecKue mooenu
XTC.

2. Cmpyxmypnas uepapxus XTC: monexyasipHuvle npoyeccol — MAKPOKUHEMUKA —>
annapamsi —

npouseo0cmea — npodiemvl passumus mexHocgepbi.

3. Kauecmeenmuvie u konuvecmeennvle kpumepuu oyenku 3¢ggpexmusrnocmu XTC.

4. Mamepuanvuvie u sHepeemuueckue oanrancot XTC. Cxemvl 08udiceHus:
MAMeEPUATbHBIX U IHEPLEMUUECKUX NOMOKOS.

5. 3nauenue mepmoOOUHAMUHECKUX U KUHEMUYECKUX (MUKpO- U MAKpo-)
3aKoHOMepHOCmel  0na  mexHono2uu. DPaxkmopwl, onpeoenaujue  CKOpoCmb
20MO2EHHO U 2emepo2eHHO npomexkawowux peakyuu. Ponv kKonyenmpayuu
peazenmos, memnepamypwvl, 0asleHus U O0OHOGIeHUsI NOBEPXHOCMU KOHMAKMA



peazupyrowux ¢az u opy2ux QuU3UKO-XUMUYECKUX (aKmopos Ha meyeHue XUmMuKo-
MEXHON0SUYECKUX NPOYECCO8, 8adCHeluUe CNOCOObL UX pPe2yIUPOBAHUSL.

Brusnue  maxpoxunemuueckux — gaxkmopog:  2uOpOOUHAMUKU, — MENnio- U
maccooomeHa.

6. Texnonoeuueckue npuemvl YCKopeHusi u 3ameodneHus peaxyuu. Kamanus.
IIpouzeoocmeennvle npoyeccol ¢ NPUMEeHeHUueM Mmeepobix, HCUOKUX U 2A3000PA3HbIX
Kamanu3zamopos. 3HayeHue Gopmovl, OUCNEPCHOCMU, NOPUCOCU, NPOYHOCMU U
opyeux ceolicme meepoblx Kamaausamopos. Hocumenu u  npomomopsi
Kamanuzamopos.

7. OcHogHble 8UObl U pecypcbl Cbulpbs. 3adayu  cmamoapmuzayuu U
KOHOUYUOHUPOBAHUSL CHIDbA.

Obocawenue cvipbs, €20 3HaA4eHue U OCHOGHble NpunHyunsvl. DuzUKO-XUMUYECKUE
CBOUCMBA CLIPLS, HA KOMOPBIX OCHOB8AHBI npoyeccvl obozawenus. Komnnexchoe
UCNOIb308AHUE CHIPbSL.

8. Buovl u ucmounuxu sHepeuu, npumeHsemvle 8 XUMUYECKUX NPOU3B0O0CMBEHHBIX
npoyeccax.

9. Drono2uzayust XuMu4ecKux npouse00Ccms.

10. Tpebosanus k mamepuanam 01s U320MOGIEHU ANNaApamypvl (MexaHudecKou
NPOYHOCU, MEPMUUECKOU YCMOUYUBOCMU, XUMUYeCKOU cmotkocmu). Bajichetiwue
8UObL NPUPOOHBIX, MEMALIUYECKUX, NOTUMEPHBIX U OPYeUX MAMEPUanos, a maxice
UX cOuemanutl, UCNOb3yeMble 8 NPOU3BOOCMBE XUMUYECKOU Annapamypbl.

11. Knaccuguxayusi Xxumuxo-mexHOAI02UYeCKUxX Npoyecco8 8 3A8UCUMOCIU Om
OCHOBHbIX 3AKOHO8,

ONpeoensAWux CKOpoCms 3IMUX NpPoOYeccos: 2UOpPoMexanuyeckue, meniosule,
MaccoobmeHHble

(oughghysuonnvie), mexanuueckue u xumuueckue (peakmuenvle). Conpsicenue 8
XUMUKO-

MEexXHOJI02UYEeCKUX annapamax pa3iuidHslX munog npoyeccos.

12. T'uopomexanuuecxkue npoyeccol. Ochogvl euopasiuxu. Pusuyeckue ceoucmea
arcuokocmeti. OcHOBHOe ypasHeHue 2UOPOCMAMUKU U €20 NPAKMUYecKoe 3HaueHue.
13. Ocnosvr eudpo- u eazo0uHamuku. Xapaxmepucmuka YCMAHOBUBUIUXC U
HeyCMaHOBUBUUUXCS NOMOKO08, TAMUHAPHBIX U MYPOVIeHMHbIX meyeHUull. YpasHenus
bepnynnu. Ipunoscenusn ypasnenus bepnynnu ona uzmepenus ckopocmu u pacxooa
AHCUOKOCMIU.

14. Illepemewenue owcuokocmeri u 2azos. ObOwue cedeHuss 0 HACOCAX U
KomnpeccopHvix mawiunax. OcHogHble napamempbl HACOCO8.

15. Jlsusicenue men 6 6s3kou cpede. ConpomueiieHue O0BUIICEHUIO Mell 8 B53KOL
cpede. Ocadxcoenue uacmuy nod Oeticmauem cuivl maxcecmu. Cropocms
ocadxcoenus. JlgudiceHue dHcUOKOCmel Yepe3 HenoOsUdCHble U NOpucmole CJOU.
Tuopasnuka xKunsaweco (nceedoodicudxcennoz2o) cnos. Memoovl paszoeneHus
2emepo2eHHbIX CUCTIEM.

16. OcHo8bl MOOenupoB8aHUs XUMUKO-MEXHOA02UYeCKUxX npoyeccos. Dusuyeckoe
Mooenuposanue.

Teopus nodobus kak Hayuuas ocHoga Quzuuecko2o moodenuposanus. OcHosHble
Kpumepuu

2UOPoOUHaAMUYecKo20 nodoodus. Oowuil 6U0 KpUMEPUATbHBIX YPAGHEHUIL.



17. Tennosvie npoyeccol. 3HaueHue mMeNnIOBbIX NPOYECCO8 6 XUMUYECKOU
mexHono2uu. Buovl nepedauu menna: menionpo8ooHocms, KOHGEKYUsl, Meniooe
u3IyyeHue u coomsemcemayiowue ypaeuenus menjionepernoca. OCHO8HOe YpasHe s,
menionepeoayu.

18. Haepesatowue acenmul u cnocobwl Hazpesanus. Koncmpykyus menioooMeHHbIX
annapamos. [lymu nosvluenus 3¢ pekmusHocmu menioooMeHH020 060pYO08aAHUS.
Buvinapusanue. Ocnosnvie npedcmasienus. Koncmpykyus 6blnapHuix annapamos.
Mamepuanvholil u meniogoul 6AIAHC BLINAPHO2O ANNAPAMA.

19. Maccoobmennvie npoyeccwi. Xapakmepucmuka npoyeccos MacconepeHoca.
paenogecue. Mamepuanvuolii 6anranc npoyeccog macconeperoca. MonexynapHnas
ouggy3us u KOHBeKMUBHBLU NEPEHOC.

20 Abcopoyus. Dusuyeckue OCHO8bl npoyecca abcopoyuu. Mamepuanbhviti u
MenJio8ot bananc npoyecca. Yempoticmgo abcopoyuonHbIX annapamos.

21 Ilepeconxa scuoxkocmeti. Odowue ceederus 0 Npocmotl nepecouke (OUCMULIAYUY)
u pexmuuxayuu. Xapaxmepucmuxa O08yXgha3HblX cucmem HCUOKOCMb- nap.
HHugdepenyuanvroe ypasnenue npocmotri nepecouKu.

22 Pexmugpuxayusa. Xapaxmepucmuka npoyecca pexkmuguxayuu. Henpepwignas
pexmugurxayus oOunapuvix cucmem. Yucio meopemuueckux mapenox (4TT)
PEKMUPUKAYUOHHOU KOJOHHBL. YCMPOoUucmeo pekmugukayuoHHbIX KOJOHH.

23 Xumuueckue peaxyuonHnvle npoyeccol. Knaccuguxayus xumuueckux peakmopos,
OCHOBbL MAMEMAMUYECKO20 MOOCTUPOBAHUSL U ONMUMUZAYUS PEHCUMOB UX PADOMb.
24 Ilpouzsoocmeo cepmnoti kuciomsl. Buowvl cepycodepoicaweco covipvs. Pu3uxo-
XuMuyeckue OCHO8bl U CXeMbl KOHMAKMHO20 CNnocoba Npou3Boo0Ccmed CepHou
KUCJIOMbL, PABHOBECHbLE U KUHEMUYecKue YCI08Usl, KAmaiu3amopbl.

Ilymu unmencugukayuu cepHOKUCIOMHO20 NPOU3B0OCMEA.

25 Texnonoeua ceazannoco azoma. Cummes ammuaxa. CnocobOvl nonyueHus
az0mo8000pooHoll  cmecu. DuU3UKO-XUMUYECKUe OCHO8bl npoyecca CuHmesa
ammuaka (mepmoouHamuyeckue u Kunemuyeckue ocobvennHocmu). Kamanuzamopwl
cunmesa ammuaka. Beibop onmumanvuulx ycrosuil cunmesa.

26  Ilpouzeoocmeo  azomuoti  kuciomel.  Du3uKo-XumMuyeckue  OCHOBbL
MEXHON0SULECKUX NPOYECCO8.

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

Ilpouzeoocmeo kanutinvix coneu. Memoovl yayuwenus ceotucms Y0O0OpeHuUll:
2PaAHYIUpOBaHUEe, KOHYEHMPUPOBAHUe, Kancyiuposanue u Op. 3Hauenue u
nepcnekmussbl NPOU3800CMBA HCUOKUX YOOOPEHUI.

28 Ilpoussoocmeo numpama ammonus. Memoowt ynyuuienus: puzuieckux c8oucms.
29 Cunmes mouesunvl. DuzuKo-xumuyecxKue yciosus U cxemvl NPOU3800CMad.

30 Ilpouzsoocmeo xnopa u wenoqu. Teopemuueckue 0CHOBbL IIEKMPOIU3A COTIEBLIX
pacmeopos u pacniagos. Ilpoussodocmeo xnopa u eoxkoeo wnampa. Tunvi
INEKMPOIUMULECKUX BAHH — OUADPACMEHHbIE U C PIMYMHBIM KAMOOOM.

31 Ilpouzso0cmeo MomopHulx MONIUE.

32 Ilpouzsoocmeo uuzwux oneguros, ouenos u ayemuiena. Mx OanvHeliuee
ucnov3osanue.

33 Cummesvl Ha ocHoge okucu yenepooa. IlIpomvluiieHHble UCMOYHUKU OKUCU
yenepooa. Cumnmes-ea3. Cunmes memarnonra u gopmanrvoecuoa. Ux oOanvHeliuiee
ucnonv3osanue.



IIpumep 3K3aMeHAIIMOHHOTO OUJIETA

1920
denepanabHOE TOCYJAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YIPESIKACHHE
BEICIIIETO 00pa30BaHUSA
«KybaHcknii rocynapcTBEHHBIN YHUBEPCUTET
(®I'BOY BO «Ky6I'Y»)

Buier Ne 1
Xumu4deckasi TEXHOJIOTHS,
Hanpasienue 04.03.01 Xumus,
cemectp 6

1. Bwuabl 1 HICTOYHUKH SHEPTUHU, IPUMEHSEMbIE B XUMHUYECKHUX TPOU3BOICTBEHHBIX
nporeccax..
2. Koppo3uoHHBII1 MOHUTOPUHT. MeTObI KOPPO3UOHHOTO MOHUTOPHUHTA.

3aBenyronuii kageapsl

o01Ieii 1 HEOPTaHUIECKOM
xumuu 1 UBT, n-p xum. Hayk bykos H.H.

Kpurepum ouenkmu:

Kpurepun Ouenka YpoBeHb

['myGokue ucyeprpIBarore 3HaHUS «OTJIIMYHO» MTOBBIIICHHBIN

BCEr0 MPOrpaMMHOI0 MaTepUaia, (MpOBUHYTHIN) YPOBEHb
JJOI'MYCCKU I10CIE€A0BATCIIbHBIC, «3aYTCHO»

TMOJIHBIE, TPaMMaTHYECKH MPaBUIIbHBIE
1 KOHKPETHBIE OTBETHI Ha BOIPOCHI
9K3aMEHaIlMOHHOI 0 Ouiera u
JIOTIOJTHUTENbHBIE BOTIPOCHI, YMEHUE
CBOOO/THO BBIMOJIHATH MPAKTHYECKHE
3aJlaHusl, PeayCMOTPEHHbIE yueOHOI
IIPOrpaMMOil: UCIOIb30BaHUE B
Heo0X0IMMOM Mepe B OTBETax
MaTepuana, MpeacTaBIeHHOrO B
PEKOMEHTyEeMBIX YI€OHBIX MTOCOOUIX U
JIOTIOJIHUTEIbHON JIUTEPATYPE.

TBEpbie U JOCTATOYHO MOJTHBIC «XOPOIIO» 0a30BBIi YPOBEHb
3HAHHS BCETO MPOTPAMMHOTO «3a4TEHO»
MarepHaia, ocjie0BaTelbHbIE,
NpaBUIIbHBIC, KOHKPETHBIE OTBETHI HA
HOCTaBJICHHBIC BOIIPOCHI IPH
CBOOOJHOM pearupoBaHUU Ha
3aMe4aHHs 110 OTJEJIBHBIM BOIIPOCaM,
YCHICHIHOC BBIITOJIHCHHUC NPAKTUYCCKUX




3aJIaHH|, IPEYCMOTPEHHBIX YIeOHOM

IIpOrpaMMon
3HaHME U IOHMMAaHNE OCHOBHBIX «yZIOBIETBOPUTEIILHO» IIOPOTOBBI YPOBEHBb
BOIIPOCOB IIPOTPaMMBI, HO XapakTep «3a4TEHO»

3HaHU# parMeHTapHBIN,
pa3po3HeHHblii. Henonnoe
BBITIOJTHEHUE MPAKTUYECKUX 3a/IaHUH,
MPEAYCMOTPEHHBIX yueOHO
nporpammoi. Hanuuue nByx-tpex
OIIHUOOK MPU HEAOCTATOUHOU
CHOCOOHOCTH MX KOPPEKTUPOBKHU

He3nanue ocHOBHOI yacTu MaTepHalia, | «HEYIOBJIECTBOPUTEILHO» | YPOBEHb HE
MPEeyCMOTPEHHOTO y4eOHOI chopmMupoBaH
nporpammoil. Henmonnmanue «HE 3aYTECHOY
CYUTHOCTH U3JIaraéMbIX BOIIPOCOB.
Hanuuue rpy06pix omb0OK B OTBETE,
HEyBEpEHHBIE U HETOYHBIC OTBETHI HA
JOTIOJTHUTEIBHBIE BOIIPOCHI
sK3amMeHatopoB. [loka3zaHbl 3HaHUA B
00BbeEME, HEOCTATOYHOM IS
JaJbHeNIIei y4eOsl.

5. IlepeyeHb OCHOBHOWI M [ONOJHUTEJbHOH Y4eOHOW JIMTEpPATyPHl,

HEe00X0AUMOii J1JI1 0CBOCHUS TUCHMILIMHBI (MOTYJIs1)
OcHosHas:

1.

Ky3nenoba M.M. OOmas xumudeckas TexHOJOrus. OCHOBHBIC KOHIICTIIIUU
npoektupoBanus XTC [DnekTpoHHbIil pecypce] : yueonuk / . M. Ky3nenona, 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 I BY30B.
CneunanbHas JUTEpaTypa). — Pexum JIOCTyTIA:
https://e.lanbook.com/book/45973#book_name

Cokonos, P.C. Ilpaktuueckue pabOThl MO XUMHUYECKON TexHojoruu [Tekcr] :
yaeOHoe nmocodue st ctyaeHToB By30B / P. C. Cokoiios. - M. : BJIAJZIOC, 2004.
- 271 c. : mi. - (Ilpaktukym ais By30B). - ISBN 5691011790 : 91 p.

Jlononnumenvnasi:

1. Xeitden, JI.M. Xumudeckas texHojorus. Teopermyeckue ocHOBBI [Tekcr] :

ydaeOHOe mmocoOue JJIsi CTYJIEHTOB BY30B, OOydaromuxcs 1mo HarmpasieHuto BITO
"Xumus" u crienpanbHOoCTH "®yHaaMmeHTanbHas u npukiagHas xumus' / JIL W
Xetier, B. JI. 3enenko ; mox pen. B. B. Jlynauna. - Mocksa : Akagemus, 2015. -
463 c. : un. - (Beiciiee o6pazoBanue. EcrecTtBennnie Hayku) (bakamaBpuar). -
bubmuorp.: c. 457-458. - ISBN 9785446803521 : 895.49.




2. ®©ponos, B.®. Jlekuuun no kypcy "Ilpomeccsl M anmapartbl XUMHYECKOU
texHonorun" [Tekcr] : yueOHoe mocodue / B. ®@. ®ponos. - [2-e uza., ucmp.]. -
CIIo. : XUMU3JAT , 2008. - 607 c. : un. - bubnuorp. : c. 605-607. - ISBN
9785938081581.

3. Cokono, P.C. Xumnueckas texHosorus [Tekcr] : ydebHOe mocobue st
cTyaeHToB By30B : [B 2 T.]. T. 1 : Xumuueckoe MpOU3BOJICTBO B aHTPOIIOT'€HHOMN
nearenbHoCcT. OCHOBHBIE BOMPOCHI XMMHUYECKOM TexHoioruu. [Ipou3BoacTBo
Heoprannueckux Bemiects / P. C. Cokonos. - M. : BJIAJIOC, 2003. - 367 c. : ui.
- (Yuebnoe mocobue j1st By30B). - bubmumorp. : c. 356-357. - ISBN 5691003550. -
ISBN 56910035691.

4. CoxonoB, P.C. Xwumuueckass texnosorusi [Tekcr] : yueOHOoe mocoOue st
CTyAeHTOB BY30B : [B 2 T.]. T. 2 : Meramnypruyeckue mnpoieccel. [lepepadboTka
XUMHUYECKOTO TOIuBa. [Ipou3BOACTBO OpraHUYECKUX BEHIECTB U MOJIUMEPHBIX
matepuanioB / P. C. Cokonos. - M. : BJIAJIOC, 2003. - 448 c. : ui. - (YuebHoe
nocobue i By30B). - buOmuorp. : c. 443-444. - ISBN 5691003550. - ISBN
569100357711,

5. Urnarenkos, B.W. Ilpumepsl u 3amaun mno oOmed XUMUYECKON TEXHOJOTHUHU
[Tekct] : yueObHOe mocobue s cryaeHtoB By3oB / B. . Urnarenkos, B. C.
beckos. - M. : Akanemknura, 2006. - 198 c. - (YueOHoe mocoOue 1jisi BY30B). -
bubawmorp. : c. 195. - ISBN 5946281488.

6. JlaboparopHblii MpakTUKyM TO oOmed xuMuueckord TtexHonoruu [Tekcr] :
y4yeOHOoe 1mocooue JjIsi CTyIeHTOB BY30B / [B. A. ABepbsHOB u /p.] ; oA 0OII. pe.
B. C. beckoBa. - M. : BMHOM. Jlab6oparopusi 3nanuii, 2010. - 279 c. : un. -
(Y4eOHuK 715 BBICIIEH LIKOJIBI). - ABTOPBI YKa3aHbl HA 000pOTe TUT. J1. - bubnuorp.
B KoHIIe padot. - ISBN 9785996301096 : 227.70.

6. Ilepeuenb pecypcoB HH(POPMAIIHOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/AHTEpHET», B TOM 4YHCJIe COBPeMeHHbIe NMpPodeccuoHaIbHbIe 0a3bl JaHHBIX U
uHOpMalIMOHHbIE CNPABOYHBbIE CHCTEMbI, HEOOXOAUMBIE JJ1 OCBOEHMS
AMCHUIIMHBI (MOAYJIs1).

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

2. Pecypchl HAyYHOW DJIGKTPOHHON OMOIMOTEKH e-LIBRARY.RU:
http://elibrary.ru.
3. Obyuaromue pecypebl Mexaynapoanoro Corosa mo Kpucramiorpadumu:
WWW.iucr.org
4. DneKTpoHHBIE PECYpChl U3AaTeNnbCTBA Springer: www.springerlink.com
5. DnexTpoHHbIE pecypchl uznarenbeTBa Elsevier: www.sciencedirect.com



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

7. Meroauyeckue yKazaHusi VIS O0y4amwIIMXCA 1O OCBOCHHUIO
AUCHHUILINHBI

7.1. Opranuszauus ayIMTOPHOH padoThI.

[Io kypcy mpeaycMOTpPeHO NPOBEICHUE JIEKIMOHHBIX M JIAOOPATOPHBIX
3aHATUM. [71aBHOM 3aj1adeil JIEKUMOHHBIX 3aHATUM SIBISETCA Ilepelada B
CTPYKTYPUPOBaHHONW (opMe cHCcTeMaTH3UpOBaHHOW WHGPOPMAUKA  OOJBIIOTO
ooweMma. I[locemnenne U KOHCIIEKTUPOBAHUE JICKIIMHA CTYJACHTAMHU 0053aTENbHO, TaK
KaK CIIOCOOCTBYET (HOPMHUPOBAHHMIO OOIIUX TIOAXOOB W TPHUHIIUIIOB YCBOCHUS
COJICpKaHUSl JAaHHOM JHUCIUIUIMHBI, COJICUCTBYET AKTUBU3AILMU  MBIIUICHUS
HalleJIMBAET Ha JAJTbHEHIITYI0 CAaMOCTOSTEIbHYIO TO3HABATEIBHYIO JIESITEIHHOCTD.

JlaGopatopnas pabota - ¢dopMa o0OydeHHs, CBsI3aHHAas C MPOILECCOM
OCO3HAHHMS U3y4aeMOro MaTepuaia Ha OCHOBE CAMOCTOSITEIIbHOM MPEeaBapUTEIbHOMN
y4eOHOM JIeATEeTbHOCTH CTYAEHTOB. BpINoMHEHHIO JabopaTopHOMl  paboThI
IpeAIIecTBYeT Oecena, KpaTKuid Ompoc CTYACHTOB, OOCYXIEHHE NHUCKYCCHOHHBIX
BOIIPOCOB M3y4aeMoul TeMbl. VX 00CyXJIeHHUS B YCIOBUSX KOJUICKTUBHOU PabOTHI
o0OecreuynBaeT aKTUBHOE Y4acTHUE KaxJaoro cryaeHta. JlaboparopHas paboTa
BKJIIOYAET W3Yy4YCHHE MpaBUJI TEXHUKUA OE30MACHOCTH, METOIUK MPOBEICHUSA U
IJIAHUPOBAHUE DSKCIIEPUMEHTa, OCBOCHUE HW3MEPUTEIBHBIX CPENICTB, OBJIAJICHUE
HaBBIKAMU DSKCIIEPUMEHTAIBHON pPaboThl, 00paOOTKH, OQPOpPMIICHHS W aHalu3a
MOJTYYEHHBIX pe3ynbTaToB. [lpu mpoBeneHUU a0OpaTOPHBIX pabOT coueTaeTcs
WHIUBUJYAIIbHBIA M TPYNIOBOW METOJ BBINMOJIHEHUS padoTbl. OTyeT 1o
na0opaTopHOl padoTe AOJIKEH COJEPKaTh: JIaTy BBIMOJHEHUS! paOOThl; HA3BaHUE U
nenb  paboThl;  Xx0oA  pabOThl;  3arOoTOBKM  TAaOMWIl  JJIsl  3arlOJIHCHUS
IKCIIEPUMEHTAJIbHBIX JIaHHBIX; HAOJIOJaeMbIe SIBJICHUS, YPAaBHEHUS XUMHYECKUX
peakiuii TPEeBpAIlCHU, COMPOBOXKIAIOIINX OKCIIEPUMEHT, CXEMbI MPHUOOPOB;
pacyeTsl, TrpaduKH; BBIBOJLI (TEOpETUYECKOE OOOCHOBAHHE  IMOJYYEHHBIX
pe3ynbTaTtoB). JlabopaTOpHBIM >KypHaJI 3amoJHSETCS B TMPOIIECCE BBIMOTHEHUS
pabotel. [lpu 3ammTe 1abopatopHON PadOTHI CTYNEHT MOJDKEH YMETh OOBICHITH
IeJH, 33241, X0/ TPOBEICHUS pabOThl, HAYYHO apTyMEHTUPOBATh €€ PE3yIbTaThl U
CIEIaHHbIE BBIBOBI.

7.2 OpraHuzanus NMpouecca caMoCTOsATeIbHONH padoThl

CamocrosiTenbHass paboTa CTYIEHTOB SIBISIETCS OJAHMM U3 A(PPEKTUBHBIX
CPEIICTB Pa3BUTHS U aKTUBHU3ALMU TBOPUECKOU JIEATETbHOCTH CTYAEHTOB. Ee MOXHO
paccMaTpuBaTh Kak TJaBHbIA pe3epB TMOBBIIIEHUS KadyecTBa MOATOTOBKHU
CHELMAIMCTOB. METOA0JI0rMYECKYI0 OCHOBY CaAMOCTOSITENIbHOM pabOThI CTYJIEHTOB
COCTaBJISICT ACSTEIbHOCTHBIN MOJXO0M, KOTOPBIl COCTOUT B TOM, YTO LEIH 00yUYCHHUS
OpUEHTHPOBAHBI HAa (POPMUPOBAHNE YMEHHI pPEIIaTh TUIOBBIE U HETUIIOBLIE 334,
T. €. Ha pEaJIbHbIE CUTYyalluH, IJI€ CTYJEHTaM HaJ0 MPOSBUTh 3HAHHE KOHKPETHOM
JUCLUIUINHBI.



B coBpeMeHHON nuTEpaType BBIACISIOT JIBA YPOBHS CaMOCTOATEIbLHOU
paboThl - ympapisieMas IMpernojaBaTeieM CaMOCTOSITENbHAs paboTa CTYIEHTOB U
COOCTBEHHO CaMOCTOSITEJIbHAs paboTa.

HMeHHO mepBbIii ypoBEeHb HanboJiee 3HaYuM, T.K. OH MPEIoJiaracT HaJluyue
CHeIMaIbHBIX METOJAMYECKUX YKa3aHUMU IMpernojiaBaTelis, CaeAays KOTOPhIM CTYJIEHT
npUOOpETaeT M COBEPILICHCTBYET 3HAHUS, YMEHHS W HaBBIKM, HAKAIIMBAET OIBIT
IPAKTUYECKOMN eI TeIbHOCTH.

B 3aBHCHMOCTH OT 3TOTO Pa3IMYaAOT TPU YPOBHS CAMOCTOSTENBHOU paOOTHI:

PENPOAYKTUBHBIN (TPEHUPOBOUHBIN );

PEKOHCTPYKTUBHBIN;

TBOPYECKUM.

CamMocTosiTeNbHbIE TPEHUPOBOYHBIE PAOOTHI BBIOJHSIOTCA MO 0O0pasly:
pelieHne 3aaay, 3anoJIHeHue Ta0iull, cxeM U T. 1. [lo3HaBarenbHas IeATeIbHOCTD
CTYJICHTa IPOSBIIETCS B Y3HAaBaHWW, OCMBICICHUM, 3allOMUHaHuM. llenb Takoro
poJia paboT — 3aKperieHue 3HaHui, GopMUpOBaHUE YMEHH, HABBIKOB.

B Xxome caMOCTOATENBHBIX PEKOHCTPYKTHBHBIX pPabOT  IPOUCXOAUT
[EPECTPOMKA PEIICHUI, COCTaBJICHUE IUIAHA, TE3MCOB, Ha 3TOM YPOBHE MOTYT
U3y4aTbCsl IEPBOMCTOYHMKH, BBIIIOJHATHCS THUIIOBBIE W HETUIIOBBIE PACUETHBIC
3ananus Llens 3Toro Buga pabot — Hay4YuTh CTYJIEHTOB OCHOBAM CaMOCTOSITEIBHOTO
IIJIAHUPOBAHUS.

CamocrosiTenbHasi TBOpueckass pabora TpedyeT aHaimu3za MNpoOIeMHON
CUTYallH, MOJy4eHUs HOBOW uHGpopmanuu. CTyIEeHT AOKEH CaMOCTOSITEIBHO
MPOU3BECTU BBIOOP CPEACTB W METONOB peweHus. Llenb ganHoro Buaa paboT —
o0y4eHre OCHOBAM TBOPYECTBA, MEPCIEKTUBHOTO TUIAHUPOBAHKS, B COOTBETCTBHH C
JIOTUKOW OpraHu3alii Hay4YHOrO UCCIIEJOBAHUS.

Jlns  ycnemrHoro OCBOEHHUSl JMCLUMIUIMHBI HMHBAIMJIAMHU W JIMLAMH C
OTPaHUYEHHBIMA  BO3MOYKHOCTSIMM  3/10pOBbS  OOJIbIIOE  3HAYEHHE  HUMEET
UHAUBUyallbHAas  y4deOHasi pabora  (KOHCYJNbTAallMM) —  JIOMIOJIHUTEIBHOE
pa3bsicHEeHHe yueOHOro Marepuara.

NHnuBuAyaibHble KOHCYJIbTAIMM 10 NPEAMETY  SBISAIOTCA  Ba)XXHBIM
(dakTOpoM, CHOCOOCTBYIOIIUM WHAMBUIAYATU3ANN OOyYEHUS U YCTAHOBJICHUIO
BOCIMTATEIBHOIO KOHTAKTa MEXIY IpernoaaBaresieM U 00y4yarouuMcsl HHBAIUIOM
WJIM JIALIOM C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI.

8. IlepeyeHb HMHMPOPMAUMOHHBIX TEXHOJIOTHI, WCHOJb3yeMbIX IPH
OCYLIECTBJIEHMH 00Pa30BaTEJILHOI0 Mpouecca no AMCHUILVINHE (MOAYJI10) (mpu
He00X0IUMOCTH)

8.1 [IlepeyeHr  He00X0AUMOI0  JIMIEH3HOHHOI0  IPOrPaAMMHOIO
o0ecneyeHust.

MS Windows (Bxirouass Windows media player), MS Office (Bkimouas MS
PowerPoint), [1O gns uaTepaktuBHoit nocku SMART Board



8.2 IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

OOyyaromuMcst  JTIOJDKEH OBITh  00€CredeH JOCTYIl K COBPEMEHHBIM
npodeccroHanbHbIM ~ 0a3aM  JIaHHBIX, MTPO(PECCHOHANBHBIM  CIPABOYHBIM U
MOMCKOBBIM CHCTEMAaM:

DnexkTpoHHO-0MOmMoTeyHas cuctema (36C) BOOK.ru,

DnekTpoHHas OubInoTeuHas cucrema Y HuBepcuTeTcKast Onbnroreka
ONLINE",

DnexTpoHHas 6ubauoreunas cucrema "FOpant",

cripaBo4HO-nipaBoBast cucrteMa «Koncynprant Ilmrocy
(http://www.consultant.ru),

DOnextponnHas oubmmnoreunas cucrema eLIBRARY.RU
(http://www.elibrary.ru).

9. MaTtepuajibHO-TeXHHYeCKasi 0a3a, HeoOXoaUMAasi JJI OCYIIeCTBJICHUS
00pa30BaTeJIbHOIO MPoLecca Mo AMCIUIIHHE

HepequL y‘le6H0'MeTO,I[I/I‘IeCKOFO obecneyeHus JUCHUIIIINHBI I10

HanmeHnoBanue .
Ne BBIIIOJTHEHUIO CAaMOCTOSITEIbHOU paboThl
paszena
1 2 3
1. JlexunoHHbIN VYuebHas ayUTOpUs AJIs IPOBEACHMSI 3aHATU JIEKIIMOHHOIO THIIA!
Kypc KOMIUIEKT Y4eOHON MeOenn, KOpOTKO(POKYCHBIN HHTEPAaKTUBHBIN

IPOEKTOP, MyJIbTUMEAMNIHAS Kadeapa, J0CKa-3KpaH YHUBepcallbHasl,
MeJioBasi 1ocka (ayauropus 322c¢)
2. | JlabopatopHbie | YdeOHas ayTuTOPUS JJIs IPOBEIACHUS 3aHATHI TaOOPAaTOPHOTO THITA
3aHSTHS YKOMIUIEKTOBaHHAs CHEMATU3UPOBAHHON MeOEebI0, BHITSKHON
CUCTEMOM BEHTUJISILIMN, MAPKEPHOU TOCKOM, CPEICTBAMU
MI0’KapOTYILEHUS U OKa3aHUs MEPBON MEIULIMHCKOM IIOMOIIH,
71a00paTOPHBIM 000PYJOBaHUEM: BECAMU aHATMUTUYECKUMU U
TEXHUUYECKNUMHU, DJIEKTPUUYECKUMH HarpeBaTeIbHbIMU IUNINTKaMHu, pH
MeTpoM «Ikcnept-001-1», MydenbHol neusio, CyIMIbHEIM HIKa(oM,
neHTpudyroit madoparopuoit [IEH-16, muxpockonom
metaorpaduueckum Aspramu (ayautopus 435¢)
3. |CamocTosiTenbHas [Tomemienue s caMOCTOSTENbHOM pabOThI, OCHALIEHHOE
pabora KOMILJIEKTOM y4eOHOM MeOenH, KOMIbIOTEPHOI TeXHUKOH ¢
BO3MOXKHOCTBIO OJIKITFOUEHUS K ceTH «MHTepHeT» u obecrnieueHHas
JOCTYTIOM B 3JIEKTPOHHO-MH(POPMALIMOHHYIO CpPEely YHUBEPCUTETA
(ayautopus 431c).




