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1. Henu v 3a1a4 U3ydeHUs TUCHUTLTHHBI

1.1 leab TUCHUNIHHBI

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

1.2 3apaum JUCHMILUITHHBI

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

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

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

NPOrpamMMmblI

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

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

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

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

OIIK-6, OK-7

No Koxn u HaumeHoBaHue WMHauKaTophl JOCTUKEHNSI KOMIIETEHIIUT
KOMIETEHIIUU

ILIL. 3HaTh yMeThb BJIaJIeTh

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

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




Kon n HaumeHoBanue

I/IHI[I/IKaTOpBI JOCTHXXCHHA KOMIICTCHIIMH

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

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

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

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

5 6
KonTakTHasi paboTa, B TOM 4ncJe: 128,5
AyIuTOpHBIE 3aHATHS (BCEro): 112 54 68
3aHATHS JIEKIIMOHHOTO THUIIA 54 18 36 - -
JlaGopaTopHble 3aHATHS 68 36 32 - -
3aHATHS CEMUHAPCKOTO TUTIA (CEMHUHAPHI,
NPaKTHYECKHUE 3aHSTHSI) i ) ) ) )
HNuas koHTaKkTHas padora:
Kontposs camocrosarensHoil padotsl (KCP) 6 2 4
ITpomexxyrounas arrecramus (MKP) 0,5 0,2 | 0,3
CamocTosiTeJbHAsA padoTa, B TOM YHcJIe: 518 158 | 36
Kypcosas paboma (noocomosexa u nanucanue) - - - - -




IIpopabomxka yuebHnozo (meopemuueckoco) mamepuand 51,8 158 | 36 - -
Buvinonnenue unousudyanvHuix 3a0anuii (n0020mosKa ) i i i i
coobwenull, npeseHmayuii)
Pechepam - - - - -
[TonroroBKa K TEKyIeMy KOHTPOJIIO - - - - -
KontpoJn: 35,7 0,0 | 35,7
IToaroToBKa K 3K3aMeHY 35.7 0.0 | 35.7
OO0mas Tpya0eMKOCTh qac. 216 69.8 14;6, i i
B TOM 4YHCJI€ KOHTAKTHAsA 1285 | 382 | 803
padora
3a4. efi 6 2 4

2.2 CTpyKTYypa M CHMILTUHBI:

Pacnpenenenrie BUgoB yueOHON pabOThl U MX TPYAOEMKOCTH IO pa3iesnam
JACHMUIUINHBL.
Pazpaenbl nucuMmivHbI, U3ydaeMbie B 5,6 ceMecTpe

KomnnuectBo yacos
Ne
pasz HauMeHOBaHHE Pa3/eloB AynuTtopHas CaMocTosTenbHast
ena Bcero pabota pabota
JI I13 JIP
1 2 3 4 5 6 7
1 Bba3oBble MOHATHS XUMHYECKOI 10 2 i 5
TEXHOJIOTHHI 2
5 ChIpbe XUMHYECKOH 8 2 i 2 4
MIPOMBIIIJICHHOCTH
3 FHJ:[pOMexaIvmquKHe TPOLIECCHI 78 5 ) 5 3.8
XUMHUYECKON TPOMBINIIICHHOCTH
4. |MacccooOMeHHBIE POIIECChHI 6 2 10 2
5. |lIpormecce TemmooOMeHa 6 2 2 2
6. |Xumunueckue peakropsl u XTC 12 4 4 4
7. |KaranuTtmueckue mporecchl 4 2 - 2
8.  |Koppo3us xum. 000pymoBaHus 8 2 4 2
9. TexHOIOTHS OTHEIBLHBIX 106 36 42 30
MIPOU3BOJICTB
HUmoeo no oucyuniune: 54,0 0,0 68 51,8
2.3 Conep:kaHue pa3aejoB AUCHUILIHHBI:
2.3.1 3aHaTHd JeKIHOHHOT0 THIIA
Ne HaumenoBanue Copepxanue pazzaena ®opMa TeKylero




pasznerna

KOHTPOJISt

2

4

Ba3oBeie mousTUA
XAMHUYECKOU
TEXHOJIOTUHU

Crpyktypa XTC:
MOJICKYJISIPHBIE TIPOIECCHl — MaKPOKHHETHKA
— anmaparbl — IPOU3BOJCTBA — HPOOIEMEI
pa3Butus TexHochepsl. KauecTBeHHBIC U
KOJINYECTBEHHBIC KPUTEPHH OLICHKU
a3 exTUBHOCTH
XTC. MarepuaibHble U SHEPTETUYECKUE
6anancel XTC. Kpurepuu sddextuBHOCTH
XUMHUKO-TEXHOJIOTMUECKHUX MPOIIECCOB.
CymHOCTb U 3HaUYEHUE
ONTUMU3AIHNH (PU3UKO-XUMUIECKIX
yCIOBUY MPOBEACHUSI XUMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB.
Ponp MaTeMaTH4eCKOro MOIEIHPOBAHUSI.

JIP, P3, T

ChIpbe XUMHYECKOM
MIPOMBIIIJICHHOCTH

CripbeBast U sHEpreTryeckas 6asa
XUMHUYECKON MPOMBIIIIEHHOCTU. OCHOBHbBIE
BUIBI 1

pecypchl ChIpbs. 3a1auM CTaHIapTU3ALUHN U
KOHJUIIMOHUPOBaHUS ChIpbs. OboraiieHue
CBIPBS, €r0

3HAYCHHUEC U OCHOBHBLIC ITPUHIHUIIBL. dusuko-
XMMHYECKHE CBOMCTBA CHIPBS, HAa KOTOPBIX
OCHOBAHBI

nporecchl odoramenusi. Kommiekcnoe
WCTIOJIh30BaHUE CHIPhs. Boa Kak chipbe
KOMITIOHEHT

XHUMHAYECKOTO TIPOU3BO/ICTBA.
[IpomblIIICHHBIE U CAHUTAPHBIE
TpeOoBaHus K Boje. [IpomblnienHas
MOJITOTOBKA BOJIbl. XUMHUYECKHE,
MEXaHHNYECKHUCE, (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IG n
OMOJIOTNYECKHE METO/IbI

OYHCTKH BOJ OT IPUPOJHBIX IIPUMECEH.
ObecconuBaHue 1 onpecHeHne Bojbl. [lyTu
BOJI0000pOTa B

MPOMBIIIIEHHOCTH. Hakumnu, myTH ux
NPpCAOTBPAIICHUA U YCTPAHCHU.

JIP, P3, T

I'mppomexannueckue
MPOLECCHl XUMHYECKON
MIPOMBIIIUIEHHOCTH

I'mapomexannveckue mpouecchl. OCHOBBI
ruapaBiIvuku. OU3N4YeCKUe CBOMCTBA
KUAJIKOCTEMN.

OCHOBHOE ypaBHEHHUE T'HJIPOCTATUKHU U €r0
MpakTUuecKoe 3HaueHue. OCHOBBI THJIPO- U
ra3oJIMHaMUKHU. XapaKTepUCTUKA
YCTAaHOBUBILIUXCS U HEYCTAHOBUBIINXCS
MMOTOKOB, JJAMUHAPHBIX 1

TypOYJICHTHBIX TCUCHHUH. Y paBHEHUS
bepnynnu. [Ipunoxxenus ypaBHEeHU
bepuymn s

HM3MEPEHUS CKOPOCTH U PacXoja KUJIKOCTH.
[lepemernienue x)uakocTe u razo. O0mue

JIP, T




CBEIEHUS
0 HAcOCax M KOMIIPECCOPHBIX MAIlIMHAX.
OCHOBHBIE TapaMETPbl HACOCOB.

MacccooOMeHHbIE
IPOLIECCHI

MaccooOmeHHbIE

MIPOLIECCHI.

XapakTepucruka

MIPOLIECCOB

MaccollepeHoca.

dazoBoe

paBHOBecHue. MarepuaibHbIi OanaHc
rpoleccoB Macconepernoca. Pabouune
nuHuu. MosekynsapHas

muddy3ust 1 KOHBEKTUBHBIN TIEPEHOC.
AOGcopOuust. Pu3nvecKkrue OCHOBBI
nporiecca abcopOum.

MatepuanbHblii U TEIJIOBON OajlaHC
nporecca. Y cTpoicTBO aOCOPOIIMOHHBIX
armaparos.

[Teperonka xuakocteit. O6IIMEe CBEACHUS O
MPOCTOM MEPETOHKE (IUCTUIUISIINHN) U
PEKTH(UKAIIHH.

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

MIEPETOHKH.

Pextuduxanus.

XapakTepucTuka

npotecca

peKTH(UKALNY.

HenpepsiBHas

pexThdUKanusg OMHapHBIX cucTeM. Yucio
TeopeTnueckux Tapesnok (UTT)
PEKTH(PHUKAIIMOHHOM

KOJIOHHBI. Y CTPOMCTBO
PEKTHU(PHUKAIIMOHHBIX KOJIOHH.

JP, T

[Tpoueccnl
TermooOMeHa

[IpuHIMIIBI OpraHu3aluy TEII000OMEHa.
TennooOmenHsle annapatsl. KoHcTpykius,
HazHauyeHue. OCHOBHOE ypaBHEHHE
TEIIONEPEIAUH.

JP, T

XHUMHUYECKUE
peaxkTopsl u XTC

XHUMHYECKHE pEaKTopBI, )50,
knaccudukanuss. OCHOBHBIE IOKa3aTeNld
paboThl peakTopoB. PeakTopbl TOMOTE€HHBIX
XTII. Knaccudpukamuss peakTopoB IO
XapakTepy  CMEIIMBAHUS,  BBITECHEHUS
BEILECTB, Y4YaCTBYKOIIMX B  IIpOLECCE.
PeakTopbl  reTepOreHHO-KATAIMTUYECKHUX
npoueccoB. THUNUYHBIE IIPOMBIIUICHHbIE
pEeaKkTopsI MIEPUOTUYECKOTO nu
HenpepbIBHOTO neiictBus. Knaccugukarus
PEaKTOpOB MO MOABOAY U OTBOAY TEILIOTHI.
BeinapHble anmapartbl, MX KOHCTPYKLUS,
npuMeHenre.  OOmas  XapakTepHCTHKA

JIP, T




XTC. Cnocobsl 0TOOpaXKeHUs, CTPYKTYPHI
XTC. Pabora XTC ¢ pa3auuHbIMU THIIAMHU
TEXHOJOTHYECKUX CBSI3eH anmnaparos.

7. Karamutnueckue  |I'oMOreHHBIC U TeTEpOTeHHbIC KaTAIUTHUCCKUE JP, T
IPOILIECCHI u Hekatanutuueckue X TII, Mexanusm ux
teuenus. Craguu XTII, ocHoBHas cTagus.
Karanuz. Mexanusm neHCTBUS KaTalu3aTOPOB.
HoBbie HampaBiIeHNS B KaTaln3e

8. Koppo3sus xum. [IpsiMbIE M KOCBEHHBIE IIOTEPU OT JIP, P3, T
o0opynoBaHus KOppo3uu. MexaHu3Mbl KOPPO3UH.
Koppo31noHHBIIT MOHUTOPUHT
9. TexHonorus [Tepeuenn paccMaTpruBaeMbIX XUMHUYECKUX JIP, P3, T
OTJIEJIbHBIX IIPOU3BOJICTB:
MIPOU3BO/ICTB - TEXHOJIOTUSI CEPHOM KUCIIOTHI,

- CHHTE3 aMMHaKa,

- TEXHOJIOTHS a30THOM KUCIIOTHI,

- TEXHOJIOT' M METaHOJIa,

- CHHTE3bl Ha OCHOBE OKCH/JIa yriaepoaa 1
BOJIOPOJIA,

- mepepaboTka HeTH,

- mepepaboTKa MPUPOIHOTO T'a3a,

- IPOU3BOJICTBO COJIEH U yI0OpeHHiA,

- 3D npuHTHHT

- OMOXMMUYECKHE ITPOU3BOCTBA
@opMBbl TeKyIIero KOHTPOJIS: 3ammuTa 1aboparopHoit pabotsl (JIP), pacuetHoe 3amanue

(P3), rectuposanue (T).

2.3.2. JlabopaTopHbIie 3aHATHS

HanmenoBanue dopMa TeKylero
Ne HaumenoBanue nabopatopHbix padboT p yi
paszznena KOHTPOJISI
1 2 3 4
10. dusuko- JlaGopatopHass pabGotra Nel «Ywmsruenue 3ayeT

XUMHUYECKHUC  |BofBI PA3IMYHBIMU CIIOCOOAMM
OCHOBBI

TexHojoruu  (JlabopatopHast pabora Ne2 «M3yueHue
polecca KOppo3uH METAILIOB

JlaboparopHast pabora Ne3 «lcciemoBanue
KHHETUKH reTepOreHHOM peaxiumn
OKHUCJICHUS CyAb(UTa HATPUS KHUCIOPOJIOM
BO3IyXa

11. Texnonorus |JlaGopatopnas pabGora Ned «DnexTponus 3a4yeT

OTACJIBHBIX  |BOQHOIO pacTBOpA XJIOPHUIA HATPUS»
IIPOU3BOJICTB

JlaGopatopnass ~ paGora  NeS  «CunTte3
TUIEHKOOOPA3YIOIINX CBA3YIOIIHNX

Jlaboparopnast pabora Ne6 «CocraBienue




MaTepUATLHOTO Oananca nporiecca
MOJIYYCHHSI CEPHUCTOTO HATPHSI

Kommiiekc BUPTYaJIbHBIX paoor,
MOZCIIMPYIOLIUX Pa3JIMYHbIC IPOU3BOICTBA

2.4 Ilepeuenb y4eOHO-MeTOoAMYeCKOro o0ecnieyeHnst ISt
CaAaMOCTOSITEILHOM PadOTHI 00yYAIOIIUXCH N0 TUCHHUIINHE (MOLYJII0)

[lepeueHs yueOHO-METOANIECKOTO 00ECTICUCHUS TUCITUTUINHBI I10

Ne Bun CPC BBITTOJTHCHUIO CAMOCTOSITEIIBHOU PabOThI
1 2 3
12. [TpopaboTka 1 1. OOmas xuMHUyecKasi TEXHOJIOTHS B IPUMEpax 3a/1ayax,
MIOBTOPEHUE nabopatopHbIX paboTax u Tectax. YueOHnoe nocodue./JIJIL.
nexknuonHoro | ToBaxusuckuit, M.K. Komenesa, C.1. Bykxano,M.: Mudpa M 2014.
MaTepuarna, 2. DNeKTpOHHO-UH(OPMAIIMOHHAS CHCTEMa YHUBEPCUTETA,
TeopeTudecKas OuOIMOTEeKa YHUBEPCUTETA, HHPOPMALIMOHHBIC AIIEKTPOHHBIE
CaMOIIOATOTOBKA pecypcbl cetn «HTEpHET»
Tect

13.  |[loxroroBka k JIP| 1. JlabopaTtopHbIe MPaKTUKYMBI KadeIpbl 00Ieii 1 HEOPraHNIECKOH
xumun 1 UBT, BupTyanbHbie 1abopaTopHbie pabOThI

2. MeToauieckre peKOMEHIallNN K OpTaHU3aI[iH ayTUTOPHOHN U

BHEAYJIUTOPHOM (CaMOCTOSATENbHON) pabOTHI CTY/IEHTOB:

Meroanueckue ykazanus / coct. T.I1. Cropoxenko, T.b. IlounHok,

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

2018. 89 c.

Y4eOHO-MeTOMMYECKHE  MaTepHasibl  JUIsi  CaMOCTOATENbHON  paboThI
oOy4Jaromuxcsl U3 Yuclia UHBAJTUIOB U JIMIl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU
3n0poBbs (OB3) npenocrasnsitores B (hopmax, aAanTUPOBAHHBIX K OTPaHUYEHUSIM
WX 37I0POBBS U BOCIIPUATHUS HHDOPMAITUH:

JInst muL ¢ HapyIIEHUSMU 3PEHUSA:

— B IIeYaTHOM (popMe yBeJIMYEHHBIM HIpU(PTOM,

— B (hopMe PIIEKTPOHHOTO JTOKYMEHTA,

— B (hopme aynuodaiina (Mpu HATMYWN),

— B nieyaTHoi (popme Ha si3b1ke bpaiins (mpu HaTM4Yum).

Jns nmun ¢ HapyLIEeHUsAMU ciiyXa:

— B TIe4aTHOM (popme,
— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

syl ¢ HapyIIEHUSAMHU OMTOPHO-ABUTATEIBLHOIO amapara:

— B TIe4aTHOM (popme,
— B (hopMe DIIEKTPOHHOTO JTOKYMEHTA,
— B (hopme ayauodaiina (Mpy HAIUYUHN).

JlaHHBI TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT

KOHTHUHTEHTA 00y4JarOIIHUXC .

3. O0pa3oBare/ibHbIE TEXHOJOTHH



B cootBerctBun ¢ tpedoBanusimu ®I'OC BO no nampaBieHuio «XUMHS»
peanu3anus  KOMIETEHTHOCTHOIO  MOJAXOJa  MPEAyCMAaTpPUBAET  LIMPOKOE
UCIIOJIb30BAaHUE B Y4YE€OHOM TIPOLIECCE AKTUBHBIX U HWHTEPAKTUBHBIX (opm
MIPOBEACHUS 3aHATHIA.

Heorbemiiemoil coCTaBHOW 4YacThlO BUJOB YUYEOHBIX 3aHSITUUW W OJHOU M3
BOKHEUIIUX NPHU MOJATOTOBKE CTYAEHTOB SIBJISETCS JAOOPATOPHBIA MPAKTUKYM.
NMeHHO 1a00paTOpHBI MPAKTUKYM IO3BOJIAET PEaTN30BaTh BOCAUHO MOHSTHUS
«3HATh», «YMETbY», «BJIANETh HABBIKAMU» IPHU MPOBEACHUU SKCIEPUMEHTAIBHBIX
uccienoanuii. [Ipm npuMeHeHMM NPOOIEMHOro MoAaxoja K padoTe CTYIEHTOB
CTAaHOBHUTCS] BO3MOXHBIM PEUIEHUE CIETYIONIEr0 KOMIUIEKCa 3a1a4:

- (opmupoBaHue y CTYIEHTOB 3HAaHWS W MOHUMAHHUS (PUIUYECKON CYIIHOCTH
U3Yy4aeMbIX ITPOLIECCOB U SBJICHUIA;

- pa3BUTHE CIIOCOOHOCTEN K TBOPUECKOM UCCIE0BATENBCKOM padoTe;

- YMEHHME NPUMEHATh B IPAKTUKE HAy4YHBIX MCCIEIOBAHUN pa3INYHbIC
DKCIIEPUMEHTAJIbHbIE METOUKH;

- 3HaHUE OCHOB IIOCTAHOBKM JKCIIEPUMEHTOB C IPUMEHEHHEM pPa3IMYHOrO
HCCJIEI0BATENBCKOTO0 000PYI0BAHHSL.

JUIsi WHBaIMIOB W JIMI[ C OIPAaHWYEHHBIMH BO3MOXXHOCTSIMHU 310pPOBbS
YCTaHABIMBAETCA OCOOBIM MOPSIOK OCBOEHHS YyKa3aHHOM JUCHUIUIMHBL. B
o0pa3oBaTeIbHOM  MPOLECCE  HUCHOJB3YIOTCS  COLMAIbHO-aKTHBHBIE U
pedaeKCUBHBIE METObI O0yUYEHUS, TEXHOJIOTHH COLMOKYJIBTYPHON peadbuInTaIiu
C LEJBI0 OKAa3aHMs INOMOIIM B YCTAHOBJICHUM ITOJHOLEHHBIX MEXIMYHOCTHBIX
OTHOUIEHUH C JAPYTUMH CTYIAEHTaMH, CO3AaHUH KOM(OPTHOIO MCUXOJIOTHYECKOTO
KJIMMaTta B CTyJCHYECKOW rpymnme. Brlieo3HaueHHble 00pa3oBaTebHbIC
TEXHOJIOTMH JatoT Haubosee 3(pPeKTUBHBIE Pe3yabTaThl OCBOCHUS TUCLUIUIMHBI C
HNO3UIMI aKTyaJlM3alluyd COAEPaHUs TEMbl 3aHSATHUS, BBIPAOOTKH NPOAYKTUBHOI'O
MBIILIEHUS, TEPMUHOJIOTUYECKON TPAMOTHOCTH U KOMIIETEHTHOCTH 00y4aeMoro B
aCmeKkTe COIMAJbHO-HANPABICHHOW MO3MLIMKM Oyayliero croequanucra, u
MOTHBALIMM K UHULMATUBHOMY ¥ TBOPYECKOMY OCBOEHUIO yUeOHOI0 MaTepuara.

Komnu
€CTBO
4acoB

5,6 JI Jleknud ¢ 3neMeHTaMHU IeJarornuecKui 8

IBPUCTHUKH, JTEKIIMOHHAS UTPa (JEKIHS C

00paTHOM CBS3bI0), JIEKIH C 3apaHee

3aITAaHUPOBAHHBIMHU OMIMOKAMHU

JIP Becenpl, pa3dop curyanumii, pabota B MajbIx 30

rpymmax, IMCKYCCHOHHAs 3aliTa

71a00paTOPHBIX PaboT

Hmoeo: 38

Bun 3agatus Hcnonb3yeMble MHTEpAKTUBHBIE

Cemectp (J1, ITP, JIP) o0Opa3oBaTenbHbIe TEXHOJIOTHU

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

4. OeHOYHbIE 1 METOAMYECKHE MATEPHAIbI
4.1. OueHouyHble CpeACTBA IS TEKYILIEro KOHTPOJISA YCIHEBAEMOCTH U
NMPOMEKYTOUYHOM aTTeCTAlUMN



OueHouHblE CpeAcTBa MPEJHA3HAYEHbl JJIsi KOHTPOJS U OLEHKHU
00pa30BaTENbHBIX JOCTHKEHUN 00y4YarOUIMXCs, OCBOMBIIUX MPOrpaMMy y4ueOHOU
JUCHUIUIMHBI « XMMUYECKasi TEXHOJIOTUS».

OneHoYHbIE CPEICTBA BKIKOYAET KOHTPOJIbHBIE MATEPUAIIBI JIJISl IPOBEACHMS
TEKYLIEro KOHTPOJs B (OpME TECTOBBIX 3a/laHUl, IOKJIaJa-IPEe3eHTaluu I10
npoOJIEeMHBIM ~ BOMPOCAM,  Pa3HOYPOBHEBBIX  3aJaHUi, pOJIEBOM  WIPBHI,
CUTYallMOHHBIX 337lau M Ja0OpaTOpHBIX paboT, U MPOMEXKYTOUHOH aTTeCTalluy B
(dopMe BONPOCOB M pacUETHBIX 3aJaHUl K 7K3aMeHy (auddepeHIupoBaHHOMY
3a4eTy, 3a4eTy).

OueHouHble cpeAcTBAa [UIsi HWHBAIMAOB W JIAL C OrPaHUYECHHBIMU
BO3MOXXHOCTSIMH  3[I0pPOBBbSl  BBIOMpAIOTCS C Y4YE€TOM HX HWHAMBHUIYaJIbHBIX
NcUX0(U3NIECKUX 0COOEHHOCTEH.

-IpU HEOOXOJMMOCTH WHBAIHIAM U JIMIIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBSI

IPEIOCTABIISETCS AOMOJHUTEIBHOE BpEeMs JUIsl TIOATOTOBKH OTBETAa HA SK3aMEHE;
-TIpU TIPOBEJICHUU TPOIEAYPHl OICHUBAHUS PE3yJbTaTOB OOYyYEHUs MHBAIUIOB H
T C

OTrPaHUYEHHBIMU BO3MOKHOCTSMHU 3JI0POBBSI NPEAYCMATPUBACTCA HCIOJIb30BAaHUE
TEXHUYECKUX CPEJICTB, HEOOXOAMMBIX MM B CBS3M C WX WHIUBUAYaJIbHBIMU
OCOOCHHOCTSIMH;

- IpU HEOOXOIMMOCTH JUIsl OOYYAIOIIMUXCS C OTPAaHMYEHHBIMH BO3MOXHOCTSAMU
30pPOBbSl M HMHBAJIMUJOB TMPOLEAYypa OLCHUBAHUS pe3ylbTaTOB OOyYEHHUS IIO
JUCLHUIUIMHE MOKET IPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa olLieHMBaHUS pE3yJIbTATOB OOYYEHUS WHBAJIUIOB U JIMI[ C
OTPAaHUYEHHBIMH  BO3MOXKHOCTSIMH ~ 3JI0pPOBbSl [0  JAMCLUUIUIMHE  (MOJYIIIO)
npelycMaTpuBaeT MpeaocTaBieHre nHpopMaluu B Gopmax, aJalTUPOBAHHBIX K
OTPaHUYEHUSIM X 3[JOPOBBS U BOCIIPUATHS HHPOPMAIIHH:

JUist Tan ¢ HapyIIEHUsIMU 3pEHUS:

- B IIe4aTHOU (popme yBeIMUEeHHBIM MIPUDTOM,

- B (popMe FIIEeKTPOHHOTO JOKYMEHTA.

s mun ¢ HapyIIEeHUsIMU CITyXa:

- B mieyaTHoM (opme,

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA.

JIist in ¢ HapyIEeHUsIMUA ONIOPHO-/ABUTATENIbHOTO arapara:

- B reuatHoi popme,

- B (hopMe€ FMEKTPOHHOTO JJOKYMEHTA.

JlanHbI mepeYeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH  OT
KOHTHHT€HTa 00y4aromuxcs.

CTpykTypa OLEHOYHBIX CPeACTB sl TeKylleili M MNPOMEXYyTOYHOM
arrecTanumn

Kon xontpommpy- HaumenoBanue
No | KonTtponupyembie pazaensl | €eMOM  KOMIETEH- OIIEHOYHOI'O CPEICTBA
1/ | (TEMbI) IUCIUILIAHBI ™ 1374 I €¢ . IIpomexyrouHas
( ) e I ( Tekymuit KOHTPOJIb p yr
YaCcTH) aTTecTanus
OIIK-2, Tecm Bonpoc Ha

1 Du3uKo-XuMuyecKue 0CHOB8bl

v akzamene 1-9
XUMUYECKOU MEXHONI02UU.

OIlIK-4




(3Hamy)
Pacuemnuie IK3ameHauuoHHAs
OI1K-2, 3a0aHus, 3a0a4a
Du3uKko-xumuyeckue 0CHO8bl OUCKYCCUOHHASA
XUMUYECKOU MeXHON02U. OIIK-4 3awuma
(vmemb, 8rademv) | 1a60pAmMopHuIX
pabom
Texnuueckue Memoobl OIIK-2 Tecm Bonpoc Ha
peanuzayuu Xum. ’ akzamene 9-24
MEXHONOUU U XUMUKO= | - ppe 4
MexHoN02UecKue npoyeccyl (3HaTh)
U cxembol..
Pacuemnvie Ox3amenayuonHasn
Texnuueckue Memoobl OIIK-2 A0S 20004
peanuzayuu XUM. ’ c)ucxycc;mHHa;z
MEXHONOUU U XUMUKO= | e 4 sauuma
MmexHon02UYecKue npoyeccol (YMeTb, BIAICTB) | 1aBopamophbix
U cxembi. pabom
OIIK-2, Onpoc Bonpoc Ha
5 Texnonoeus OmMOenbHbIX akzamene 24-33
npou3800Ccme OIlIK-4
(3HaTB)
OIIK-2, OUCKYCCUOHHASA (OK3amenayuonuas
6 Texnonocus OMOeIbHBIX sawuma 3a0aua
npou3zBo0Ccme OIIK-4 1a00pamopHuIX
(yMeTb, BIagets) | paoom

IHoka3aTenn, KpUTEPUHU M HIKAJIA OLEHKH COPMHUPOBAHHBIX KOMIIETECHUMMI

Kon u CooTBeTcTBHE YPOBHEH 0CBOCHHMS KOMIIETEHIMHU IVIAHUPYeMbIM
HAaHMEHOBaHHe pe3yJbTaTaM 00y4eHusi H KPUTEPUSIM X OLlCHMBAHUS
KOMITeTEeH LU NOPOTrOBbIN 0a30Bblii NPOABMHYTBINI

Ouenka
Y 10BAETBOPUTETHEHO Xopo110/3a4TeHO OTnu4HO /3a4TEeHO
/3a4TE€HO
OIIK-2 3naem — 3naem - TpeboBanust | 3naem — [IpuHIIUTIBI
Cnocoben HopmatuBHbie TEXHUKU (dbopmupoBaHus

npo8OOUMDb C
cobooenuem Hopm
MexXHUKU
bezonacrocmu
XUMUYECKULL
IKCnepumMeHm,
BKIIOYAS CUHME3,
amanusz, usyuerue
CMpyKmypbol u
CBOUICME 8eujecms u
Mamepuanos,
uccneoosanue
npoyeccos ¢ ux

TpeOOBaHUS TEXHUKHU
0e30macHOCTH U

0€30ITaCHOCTH, BHJIBI
1 THIIBI

TpeOOBaHUI TEXHUKHU
0€30MaCHOCTH U

OPUCHTHUPYCTCA B TEXHOJIOTUYCCKUX XHUMHUKO-
HPUHIUITAX OIaCHOCTEH U TEXHOJOTHYECKYIO
OpraHu3aly XUMUKO- | OpPUEHTUPYETCS B CTPYKTYPY CO3JaHUS U
TEXHOJIOTHIECKUX MPUHITUIIAX (GYHKIIMOHUPOBAHUS
CHCTEM (hopMupoBaHHUS IIPOU3BOJACTBA

TpeboBaHUit

0€30MacHOCTH NPU

OpraHu3aIu

MIPOU3BOJICTBA
Ymeem -o6ocHOBaHHO | Ymeem - Ymeem — 060cHOBaHHO
KJ1IacCU(UITUPOBATH 000CHOBaHHO KJIaCCU(PUITUPOBATH




yuacmuem HWCTOYHUKHU KJIACCU(HUITUPOBATH HWCTOYHHMKHU OITACHOCTEMN
OIIACHOCTEH HCTOYHHMKHU 1 OPraHU30BBIBATH
OIIaCHOCTEH H CBOIO JIESITEIBLHOCTD C
MPUHUMATh PELICHHUS | MUHHUMAaJIbHBIM PUCKOM
ONTHMH3HUPYIOIIHE
CBOIO JIESITEILHOCTD
Bnaoeem — HaBbIKaMHu | Braoeem - Brnaoeem —
0e3pHuCcKOBOI pabOThl | OOBEKTUBHBIMU CIIOCOOHOCTBIO
B YCIIOBHSIX METOIaMH OIICHUBATh PUCK U
naboparopuu u ONTUMH3AIMU CBOCH | IPUHUMATH
YMECHHEM npodeccrnoHaIbHOM HEOOXOIMMBIE
OpraHu3aIuu JIEATEIIbHOCTH U npodeccuoHanbHbIC
Oe3oracHoi paboThl ¢ | (haKTOpaMH pUCKa peIICHHUs B IIpeienax
XUMHAYECKMMH U [P OpTraHU3aIUH CBOMX KOMIIETEHIHI
XHUMHKO- XHUMHKO-
TEXHOJOTMYECKUMHU TEXHOJIOTHYECKOM
cperamMu CHUCTEMBI
OIIK- 4 3uaem — OCHOBHEIE 3naem — MeTOIBI 3naem — OCHOBHEIE
Cnocoben 3aKOHBI U METOIbI CcaMOOpraHu3aIuu 1 IIPHEMBI ¥ METOJIbI,
NIAHUPOBAMD XUMHYECKOM camMo00pa3oBaHusl, a | IPUMCHSCMBIC JIsI
pabomol TEXHOJOTHH U TaKK€e METOIbI OpraHHu3aIi XUMHUKO-
XUMUYECKOU TIPHEMBI OIICHKH MPABIUBOCTH | TEXHOJIOTHUECKUX
HanpaeienHocmu, | CaMOOPraHUu3alun U IIPH OPUEHTUPOBAHUH | IIPOLIECCOB M
obpabamvliéams u | caM000Opa30BaHUS B MHPOPMALIMOHHOM | JIOTUYECKYIO
UHmMePnPemuposams IIOTOKE B3aUMOCBSI3b MEXTY
HOJTYYeHHble HCXOJHBIM XMMH3MOM
pesyrvmamsl ¢ U MOJTy4aeMbIM
UCNONIb308AHUEM pe3yJIbTaTOM
meopemuyecKux B3aUMOJIEHCTBUS B
SHAHULL U MIPOU3BOICTBEHHOM
NPAKMUYecKux cHucTeMe

HABbIKOG peuleHUs
MAMeMamuyecKux u
Qusuyeckux 3aoau

Ymeem — Ilonumats
JIOTUYECKYIO
HEO0XOIUMOCTh
CBOUX JICUCTBUH IIPU
MPOBEICHUU XUMHKO-

Ymeem - Ilonumarts
JIOTUYECKYIO
HEOOXOMMOCTh
CBOMX JIEUCTBUI NpU
MPOBEACHUU XUMHKO-

Ymeem - ocymecTBIsSITh
panroHaIbHBINA BEIOOD
1 OPUCHTUPOBATLCA B
CYILLIECTBYIOIIUX U
NMEPCICKTUBHBIX

TEXHOJIOITMYECKOTO TEXHOJOTHYECKOIO METO/IaX M CPEJCTBAX
mporiecca u mporecca u MIPH JOCTHKEHUH
OIIEHUBATh HAMPaBJISITh PEAKIHI0 | TPOPECCUOHATBHBIX
BO3MOYHOCTb IPY BO3MOKHOCTH B Leen

o0Opa3oBaHus HaTpaBJICHUU

HEO00XO0IUMOTO oOpazoBaHus

POJIYKTa TpeOyeMOoro mpoayKTa

Braoeem — Bnaoeem — Braoeem — Ciocobamu
CIIOCOOHOCTBIO cnocobamu OILICHKH HAaIIpaBJICHUS
OPHUEHTHPOBATHCS B parroHaILHOTO XUMHUYECKON PEaKiuy U
UH(POPMAIIMOHHBIX BBIOOpA pa3IHYHBIX €e CKOpOCTH TIpH

MaTepuaax u
OLICHUBATh CTENEHb UX
MPaBAUBOCTH MPHU
OCYIIECTBIIEHUU
XUMHYECKHUX U

METOJIOB ¥ CPE/ICTB
MIpH POBEICHUU
XHMUYECKOr0
mpoiecca
HaIpaBJICHHBIX Ha

(dhopMUpoBaHUH
XHMHUKO-
TEXHOJIOTUYECKOTO
nporecca u 0a3oif
3HAHUA HEOOXOIUMON




XHUMHUKO- s dexTuBHOE U
TEXHOJIOTUIECKIX Oe3omacHoe
POIIECCOB MOJTyYCHHE
KOHEYHOT'O MTPOYKTa

1T OOBEKTUBHOM
OIICHKHU

s dexTuBHOCTH
XUMHYECKOTO
IPOM3BOJICTBA

XaAPAKTEPUIYIOIIIUX ITalbl

TunoBbie KOHTPOJIbHBIE 32/IaHUS WJIN HHbIE MATEPHAJIbI, HE00X0IMMbIe
Al OLEHKH 3HAHWH, YMeHMil, HABBIKOB H (WJIHM) ONBITA [JesiTeIbHOCTH,
(popMupoBaHus KoMIeTeHUMH B mpouecce
ocBoeHHs o0pa3oBatebHoili mporpammsl (OITK-2, OIIK-4)

OrneHOYHBIE CpEICTBA BKIIIOYAIOT TECTOBBIC 3afaHUs, J1a0OpaTopHBIE PadOTHI,
MO3BOJIAIONINE  OIEHWUTh 3HAHUS, YMEHHS W ypPOBEHb NPUOOPETEHHBIX
KOMIIETCHIIUH.

[IpumMep KOHTPOJIMPYEMOTO TECTOBOTO 3aIAHUS:

1. Kpumepuu s3¢dhhexmugnocmu PYHKUHOHUPOSAHIUA XUMUYECKIX HPOU3E00CHIE

1. CTreneHs npeEpaINEHHd PEATEHTA PACCIHTHIEASTCA [I0 VPAEHEHHED.

I N,-N N N
X, =—4; 6)XA:—MF £ X, =—=*—. DX, = :o
Ny Ny Ny —N, N,
2. Bexog npoAyKTa paccUHTHBASTCA [I0 YPAEHEHHIO!
Npms —Ne . - Nima a Nama
a)ijy = - Do =+ DB =T— Dy =——+
N Npmex = Ng Nimex Ny
3. MuterpamsHai ceIeKTHEHOCT IPOLIECCa PACCIHTEIBASTCA IO YPABHEHHIO:
V _ . N, AN
) gr=—t—: B =—2E B g=—— I g, =4
N e AN, Neme = Ng Ny
4. MubdepeHnHATEHAT CETEKTHEHOCTE MPOLIECCA PACCHHTHIEAETCA 110 YDAEHEHHIO:
' Wy — AR ¢ W, v Wang
a) @ = o)y = : E) ¥p = ior =
) @ W ) @3 w, ) @ W, . ) @ ”,

5. Pacxoaueni ko3dHIHEHT 00 CRIPEID PACCIHTHEASTCA 10 VPABHEHHED:

-

Amex Amex Amex

~ A‘ o7, ey ~ GD r~ FF.’ 'l CO
a) PK,,,, = ;Ir-‘“;o)PR =%; E) PK,,. = p;;""; r) PK,,  =—t=

R i k3 &
6. IIHTeHCHEHOCTE pabOTEI ANIAPATA PACCHHTEIEASTCA M0 VDAEHEHHIO!
G - I G 1,
A l=—2;, @gIr==22;. pr==2%. pr==%
7 14 4 Vr
N,—-N,
7. o vpapHeHHIO - PACCUHTHIBAETCA:
N o
a) BBIXOJ IIPOAVETA; ©) CTeleHb NPeEpalIcHHA PearcHTa;
E) HHTETPATEHAA CEIeKTHEHOCTE, r) pacxoaHell KosdduIHEHT 0 CRIPEID.
N,
8. ITo vpapHeHHIO - R paccYMTRIBAETCA:
¥ Rmax
a) BBIXOJ TIPOAVETA; 0) CTENIEHE NPEEPAIIEHHA PeareHTa;
B) HHTErPATEHA CeIeKTHEHOCTE, ) PacXOJHBIH K0athdHIIHEHT O CRIPRIO.
AN
9. ITo ypapHeHHIO 428 paccumTEERacTCA:
AN,
a) EBIXOJ TIPOVETA; ©0) CTENeHE MPEEPAIIEHHA PLareHTa;
B) HHTErpaTEHA CeIeKTHEHOCTE; r) pacxoJHeli KoathdHIIHEHT 0 CRIPEIO.
H.'
10. ITo ypaBHEHHIO '4__’3 PACCHHTHIEACTCA:
'.l
a) BEIXOJ [IPOIVETA; 0) CTeNeHE NPEeEPAIEHH PeareHTa;
E) HHTETpaIbHaA CeIeKTHBHOCTD, r) suddepeHIHATEHAA CETEKTHEHOCTS.
11. Ilo ypaEHEHHIO = PACCIHTHEACTCA:
3
a) BEIXOJ [IPOIVETA; 0) CTeNeHE NPEeEPAIEHH PeareHTa;
E) HHTETpaTEHaA CEIeKTHEHOCTE; T) pacXoJHEIH K03 GHIHEHT IO CRIPEIO.

I
12. Tlo ypapHeHHIO ?‘t PACCUHTHIEASTCA:

a) BEIXOJ [IPOIVETA; 0) HHTEHCHEHOCTE padoTH anmapara
E) HHTETpATEHAA CEIeKTHEHOCTE; I) pacXoJHEIH K03t GHIHEHT 0 CRIPEIO.

G
13.Tlo ypaeHeHHI® —- paccYHTEEAETCA:
T

a) BEIXOJ [IPOIVETA; 0) HHTEHCHEHOCTE padoTH annapara;




B) MpOH3BOIHTEILHOCTE AlapaTa; r) pacxodHem KoaddHIHEHT 0 CRIPRID.

G
14. ITo ypaeueHHID V_R PACCYHTEIEASTCA:
4
) HHTEHCHEHOCTE PAOOTE AMIapaTa; 0) IPOH3EOIHTEILHOCTE AIAPATA;

E) pacxoOHBIH Ko3G(HIHERT 10 CRIPEK).  T) BRIXOD OPOOVETA

15. Kakoe YPABEHEHHE OIMHCEIEAET CEAZE MEATY TEXHOIOIHISCEKHMN KPHTEPHAMH 14 HﬂOGp ATHMBIX CIIOZEHEIX

peariEE’
XJ fag A
a) g =_X : ) Mp =X, B) Nz = @pd r) Mg = @
Ap Ap

16. Kaxoe YVPpaBEHCHHE OMHCBIEACT CEBAZE MEETY TEXHOIOIHYSCEHMHE KPHTCPHAMHA J14 OEP&THML]K CITOMHEIX

peariEE’
X _ X
a) JFJ.ZX_;; o) Mg =X ,: B) Mg = @pX 4 r) ?FRZ@RX_;

17. Kaxoe yvpaEHeHHe ONHCEEAST CEAZE MEETY TEXHOIOTHISCKEMH KPHTEPHAMH J19 HeODPATHMEIX IPOCTRX

peaKLEET
X, X
My =——: o)y, =X, =@ X, 1. = 4
a) Iz X_;,s : ) N A E) g =@ X 4 r) In = @p XA_p

18. Karoe vpapHeHH:s ONHCEIBAST CEA2E MEEAY TEXHOIOTHYECKHMH EPHTEPHAMH T4 OOpPATHMEIX IPOCTEIX

peaKLHEET
X, _ _ P
a) g = ﬁ 0) 7y =X ,: B) 1 = @ X ,: r) 7y =@y X,

2. XUMUKO-MEXHON02UYECKAA CIUCHIEMQ

19. B cEcTreme scaMocToATEIBHAT H VCIOEHO HEAETHMAA SAHHHAIA HASEIBEASTCA . .3

a) arperaTtom; 0) ameMeHTOM; B) ODBEKTOM; T) IPOLECCOM.
20. Smementom XTC aenaerca:
a) anmapar; 0) arperar; E) mpouecc; r) uex.
21. Anmapat 8 XTC aeaaerca:
a) 0OBEKTOM; ©) bmoxoM; B) MOJIYIIEM; T} 3IEMEHTOM.
22 VrazaTe MexaHH9IecKHI 3neMeHT X 1C:
a) HCTIAPHTENE; ©) mpobumra; E) JHCTHLTATOP; r) TVpOHHA.

23. VrazaTe TemnoobMenHEl snement X 1C:
a) HCTIAPHTENE;] ©) mpobmmKa; E) AHCTHITATOP; T) TVpOHHA.

24, ViazaTe MaccooOMeHHEL 3IeMeHT X 1C:
) HCIIApPHTEN; 0) mpodmHIKa; BE) JHCTHILTATON; r) TVpOHHA.

25 VKaszaTe sHepreTHIeCKHH 3meMenT X 1C:
4) HCIAPHTENS; 0) mpodmMIKAa; E) OHCTHILTATON; r) TVpOHHA.

26. VikazaTs peakiHOHHELR 3TeMeHT X 1C:

a) TEeMIOOOMEHHHE, 0) XHMHYeCKHI peaKTop; E) DHCTHILIATOP; r) HAcoC.
27. Karas mogcucTeMa He OTHOCHTCA K OCHOEHEIM MOACHCTEMAM XHMHISCKOTO IPOHIEOACTEA?]
i) NOACHCTEMA XHMITECKOrO IPEEPANTEHE; 0) mogcHCTEMA BOIONOATOTORKH;
E) IOJCHCTEMA NOATOTOBKH CEIPEA; I') MoJcHCTEMA EEIISICHHA NPOIYETA.
28. Kara® mogcucTeMa HE OTHOCHTCA K OCHOBHEIM IOJCHCTEMAM XHMHISCKOTO OPOHIEOLCTEA]
) TOACHCTEMA XHMHIECKOTO TIPEEPATEHH; 0) moAcHcTEMA BRIASTEHHS TIPOAVETA;
E) IOJCHCTEMA NOATOTOBKH CRIPEA; I) DOACHCTEMA VIIPABTEHHA.

29 Kakaz MOJCHCTEMA OTHOCHTCA K OCHOEHEIM ITOOQCHCTEMAM XHMHISCKOI'D IPOHIE D,I[C,TEE‘-.:I



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

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

74 — 90 % «xopo1io»

61 — 73 % «ynOBIETBOPUTEIHLHOY»

0 — 60 % «HEYIOBIETBOPUTEIHHOY

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

3a/aun Ha COCTaBJICHUE MaTepUaIbHOTO OajaHca

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

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

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

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

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

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

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

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



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

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

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

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

[IpuMepHBIH ITepeYeHb BOIPOCOB ISl HOATOTOBKH K dK3AMEHY:

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

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

npOU3800CmMea — Npood.IemMvl pazeumus mexHoc@epol.

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

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

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

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



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

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

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

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

9. Dronoeuzayus xumuuecKux npou3800Cms.

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

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

ONPeOensIoUUX CKOPOCHb IMUX NPOYECco8: UOPOMeXanuiecKue, Mmenioswle,
MAccoobMeHHble

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

MEeXHOI02UYeCKUX annapamax pa3iudHslx munog npoyeccos.

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

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

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

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

Teopus nodobus xax HayuHas ocHoea Gusuuecko2o modenuposarnus. OcHOBHbIe
Kpumepuu

2UOpoOUHamuyecko2o nodoous. Oowuil 8u0 KpumepuaibHbviX YPagHeHUI!.

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



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

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

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

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

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

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

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

Llymu unmencughuxayuu cepHoKUCI0mMHO20 NPOU3BOOCMEA.

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

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

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

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

28 Ilpouzsoocmeo Humpama ammoHusa. Memoosl ynyywienus @usuyeckux
CBOUCME.

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

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

31 Ilpouzeo0cmeo MomopHulx MONIUS.

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

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



IIpumep IK3aMeHALHMOHHOTO OHUJIeTA

2.

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

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

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

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

Kpurepuu oueHku:

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

Kpurepun OueHka YpOBEHD

['myOoxue ucuepnbIBarOIUe 3HAHUS COTIIUYHO MOBBIIIIEHHBIN

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

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




MIPEAYCMOTPEHHBIX yU4eOHOM

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

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

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

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

5. IlepeyeHb OCHOBHOW M [ONOJIHUTEJBHON Y4eOHOH JMTepaTyphbl,

He00X0UMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

OcHosnas:

1.

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

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

Jlononnumenvuasi:

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

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




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

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

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

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

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

6. MeToanueckne yKa3aHus JJisi 00y4aIOUXCsl M0 OCBOEHUIO TUCHMILTUHbI

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

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

nabopaTopHOil paboOThl MpeAliecTByeT Oecena, KpaTKUWA ONpPOC CTYACHTOB,



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

Opranuzanus nmpouecca caMmoCTOSATeIbHOH PadoThI

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

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

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

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

PENpPOIYKTUBHBIN (TPEHUPOBOYHBIN);

PEKOHCTPYKTUBHBIM;

TBOPYECKUM.

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

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



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

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

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

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

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

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

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

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

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

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

Kpucrammorpaduun: www.iucr.org

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

7.2 IlepeyeHb JIMIEH3HUOHHOTO W CBOOOJHO PaCHPOCTPAHSAEMOIO
NMPOrpaMMHOIo0 odecneyeHmst

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


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

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

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

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

OnexkTpoHHas OubIuoTeuHas cucteMa 'Y HuBepcuTeTckas Oubnuoreka
ONLINE",

DnekTpoHHasi oubnroreunas cucrema "FOpaitt",

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

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

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

[lepeuenpb yueOHO-METOANYECKOTO 00ECTICUeHUS JUCIUILTUHBI 10
HanmenoBanue

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

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




