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Leab ocBoOeHUs TMCUHUIIMHBI

«TeopeTrueckue OCHOBBI TEXHOJOTMM HEOPraHUYECKUX BELIECTB» - 93TO
TUCIUIUIMHA O HauboJiee 3KOHOMHYHBIX TMpoIleccax IMPOU3BOJICTBA HEOOXOAUMBIX
YeJIOBEKY HEOPTaHMUECKHUX BEIEeCTB (HalpuMep, MUHEPAJIbHBIX yI00pEHHI, TOBapEHHOM
COJIM, THIIIEBOM COJIBI U TIP.).

N3ydeHne TaHHOW TUCIUIIIIMHBI UMEET CIEAYIOIIUE LEIu:

- YCBOEGHHE OOLIMX 3aKOHOB ((PU3NYECKUX, (PU3HUKO-XUMHUUECKUX U MH)KEHEPHBIX),
MOCJIE0BATEIHHOE MMPUMEHEHHE KOTOPHIX JAa€T BO3MOXHOCTh ONTUMAJIbHOTO PEIICHUS
TEXHOJIOTHUECKOU MPOOIIEMBI;

- O3HAKOMJICHUE C HEKOTOPHIMHU HCIIOJIb3yEMBbIMH B HACTOSAIIEE BPEMsI METOJAMHU
IPOU3BOJ/ICTBA HEOPTAHMUECKUX BEIIECTB.

W3ydyeHne  OUCHUIUIMHBI ~ JIOJDKHO ~ OCHOBBIBAaTBCA ~ HA  CJEAYIOMIMX
PO EeCCHOHANIBHBIX CTaHIapTax:

- 26.001. Crnenuanuct no 00ECrneyeHnI0 KOMIUIEKCHOTO KOHTPOJIS IPOU3BOJICTBA
HAHOCTPYKTYPHPOBAHHBIX KOMITO3UIIMOHHBIX MaTEPHAJIOB;

- 26.004. CnenuaiucT Mo MPOU3BOJICTBY BOJOKHUCTBIX HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIUOHHBIX MaTEPHUAJIOB.

Mecto aucuuminabl B crpykrype OOII BO

[IpenogaBanne  mucruIuiiHbl  «TeopeTHdeckrue  OCHOBBI  TEXHOJIOTHH
HEOPTaHMYECKUX BEIIECTB» 0a3upyeTcss Ha MEKIUCIUIUIMHAPHBIX CBSI3AX U HEPa3phIBHO
CBSI3aHO C M3yYEHUEM TaKUX JUCIHIUIMH, KaK MaTeMaTHKa, oO0Ias u HeopraHudecKas
XUMHsSI, aHATUTHYeCKass XuMus, Qu3udeckas XuMHs, (PU3NKO-XUMUYECKHUE METOIbI
aHaJli3a, MOBEPXHOCTHBIE SIBJIEHUS U JUcCHepcHble cucTteMbl. [lonmydeHHble 3HAaHUSA 110
OUCLMIUIMHE  MOTPEeOyIOTCS Il M3YyYEHUs  CHEHHUAIbHBIX  XHUMHUYECKHUX u
TEXHOJOTMYECKUX AUCLUILINH TaKUX KaK:

- 00111as1 XUMHUYECKasi TEXHOJIOTHS;

- XUMHYECKHE PEaKTOPHI;

- TEXHOJIOTHS BOJIOTIOATOTOBKU M OYMCTKH CTOYHBIX BOJ;

- METOJIbI HCCIIEIOBAHMUS TEXHOJIOTUN HEOPTAHUUYECKUX BEIECTB;

- TEXHOJIOTUS KaTaJIU3aTOPOB U aJICOPOEHTOB,;

- TEXHOJIOTHSI MUHEPAJIbHBIX YA0OPEHUH, COJIEH U IIeTI0ueH;

- pacueT U BbIOOp MaTepuaioB U 000pyI0BaHUS IPU IPOESKTUPOBAHUH;

- TEXHOJIOTHSI CEpPBI U CEPHOM KUCIOTHI;

- TEXHOJIOTHS CBSI3aHHOTO a30Ta.

[Tocme w3ydeHWsT MAWCHUIUIMHBI BBIMYCKHUKH JOJDKHBI OBITh TOTOBBI K
BBITIOJTHEHHIO CIICAYIOMINX TPYIOBBIX (DYHKITHIA:

- A/06.6. Pa3paboTka npemioKeHui 0 KOMIUIEKCHOMY HCIIOJIb30BAHUIO CHIPhS U
YTUJIU3ALUNA OTXO0JI0B MPOU3BOICTBA;



- D/01.6. CoBepiiieHCTBOBaHHE TEXHOJIOTUH, MEXaHU3AIUs U aBTOMATU3ALUS TIPO-
M3BOJICTBEHHBIX MTPOIIECCOB.
KoMmnerenuun o0y4arouierocsi, popMmupyemMsie B pe3yJibTaTe 0CBOCHUS TUCHUTIIMHBI
B rmporecce ocBoeHHS JaHHOW IUCHMIUIMHBI Yy CTyIEHTa (QOPMHUPYIOTCA
CJIEAYIOLINE KOMIIETEHINH:

— obmenpodeccruoHambHbIC

Kon HaumenoBanue
WHaukaTopsl JOCTHKEHHSI KOMIIETEHIIUH

KOMIIETEHIH KOMIIETEHIIUH

OIIK-1 CrniocobeH usyuars, 3-OI1K-1 3HaTh PU3UKO-XMMUYECKHE CBOWCTB
aHAJIM3UPOBATh, MaTepHalioB, OCHOBBIBAsICh HA 3HAHUAX O CTPOCHUU
HCII0JIb30BATh BELIECTBA, IPUPOAE XUMHUUECKOM CBS3H Pa3IMUHBIX
MEXaHU3MBI KJIACCOB XUMHUYECKUX JIEMEHTOB, COEIMHEHU, BEILIECTB U
XUMHUYECKHUX PEaKLU, | MaTEpPUAJIOB
IIPOUCXOJAIINX B V-OIIK-1 YMeTb nucnosabp30BaTh MEXaHU3Mbl XUMUYECKUX
TEXHOJOTHYECKHUX peakuuii, IpOUCXOASIIUX B
nporeccax u TEXHOJIOTUYECKUX MPOIECCaX U OKPYXKAIOIIeM MUpE, JUIs
OKpPY’KAIOIllEM MUpPE, | OIpENIETCHUsI KaUeCTBEHHBIX U KOJIMYECTBEHHBIX
OCHOBBIBASICh Ha XapaKTepUCTHK BEILIECTB U MaTEPHUAIOB
3HaHuAX o ctpoeHun | B-OIIK-1 Brnagetrs aHann3om METO0B ONpeesieHus
BEIIECTBA, IPUPOJIE TpeOyeMbIX apaMeTpOB U3MEPEHHsI KAUECTBEHHBIX
XVUMHAYECKOH CBSI3U M | M KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOO CHIPhS U
CBOWCTBAX Pa3jIMYHbIX | MosydadpukaToB
KJIACCOB XMMUYECKUX
3JIEMEHTOB,
COCIMHCHHI, BEIIECTB
U MaTepuajoB

OIIK-4 Cnocoben 3-OI1K-4 — Ucnonp3yeT 3HaHUsI TEXHOJIOTHYECKOTO
obecrieunBaTh mporecca 1 METO0B J1a00paTOPHOTO KOHTPOJIS ChIPbS,
MPOBEJICHNE 1ory(aOpuKaToB U TOTOBOM MPOYKIIUUA B COOTBETCTBUH C
TE€XHOJIOTHYECKOT O peraamMeHToM
npoiiecca, V-OIIK-4 — JleMmoHCTpHUpyeT yMeHUE B 00eCTIeueHun
HCII0JIb30BATh IIPOBEJIEHUS TEXHOJIOTHUYECKOTO MPOIIECCa B COOTBETCTBUU
TEXHUUYECKHE C perjlaMeHTOM U KOHTPOJIUPYET apaMeTphbl
CpeacTBa JUIs TEXHOJIOTMYECKUX TPOLIECCOB, CBOMCTB ChIPbs U TOTOBOM
KOHTPOJISI TApaMeTpPOB | MPOAYKLUHU, HCIIONb3Yys TEXHUUECKHUE CPECTBA
TE€XHOJIOTHYECKOT O B-OIIK-4 — Onpezaenser napaMeTpbl U3MEPEHUs
mporecca, CBOMCTB KaueCTBEHHBIX M KOJMYECTBEHHBIX XapaKTEPUCTHUK ChIPbsI
CBIPBSI U TOTOBOM U nony¢padbpuKaToB
MPOIYKINH, U
OCYILIECTBIIATh
U3MEHEHUE
I1apaMeTpoB
TEXHOJIOTHYECKOT 0
mporecca npu
W3MEHEHNN CBOMCTB
CBIPbsI

OIIK-6* Crnoco6en nonumats | 3-OIIK-6 3HaTh NpUHIUIBI PAOOTHI COBPEMEHHBIX
MPUHIUIBI paOOTHI MH(POPMAIIMOHHBIX TEXHOJIOT U
COBPEMEHHBIX VY-OIIK-6 YMmeTh ucnonbp30BaTh COBPEMEHHbIE




nH(pOPMaITMOHHBIX
TEXHOJIOTUH U
MCIOJIb30BaTh UX IS
penieHus 3anay
npodeccnoHanbHOM
e TEIbHOCTH

MH(GOPMALMOHHbBIE TEXHOJIOTUHU U IPOTPaMMHBIE
CpeACTBa MpH PEIICHUH 3a/1a4 TPO(heCCHOHATEHON
JeSITeNbHOCTH

B-OIIK-6 Branets HaBbIKaMu pabOThI C COBPEMEHHBIMU
MH(GOPMALIMOHHBIMU TEXHOJOTUSMH U IPOTPaMMHBIMU
CpeACTBaMU NPH pEIIeHUH 33124 PopeCCUOHATBHON
JeSITeNbHOCTH

*-xomneTteHus peanm3yercs B nucuurumae ¢ 01.09.2021 r.

— npodecCHOHaIbHBIC
Kon HaumenoBanue Nuaukatopbl JOCTUKEHUS KOMITETEHIIUU
KOMIETEHIINH KOMITIETEHIINH
I1K-2 crocoben 3-IIK-2 3Harh CBOMCTBA XWUMHUUYECKHX  DJIEMCHTOB,
WCIOJIb30BATh 3HAHUE | COSAMHEHHUH U MaTepUAJIOB HA UX OCHOBE ISl COOJIIOICHHS
CBOMCTB XUMHUYECKHX | TEXHOJOTUYECKOIO perjaMeHTa
3JIEMEHTOB, V-IIK-2 ~ VYMeTp  uUCHONB30BaTh  3HAaHUSA  CBOMCTB
COETMHEHU U XUMHYECKHX JJIEMEHTOB, COSMHEHUIN 1 MaTepUaAIOB Ha UX
MaTepuasoB Ha UX OCHOBE I pelIeHUs 3a/Jay IO BBIIYCKY MNPOAYKLHU B
OCHOBE JJISl PEeIICHUSI | CTPOTOM COOTBETCTBUU C TEXHUUECKUMU TPEOOBAHUAMU
3a1a4 B-IIK-2 Bnagets HaBbIKaMu pa3paOOTKU MPEJIOKEHUS 110
npodeccnoHanbHOM KOMIUIEKCHOMY HCIIOJIb30BAaHUIO ChIPbsl U YTUJIM3AIUU
JeSITENIbHOCTH OTX0JI0B IPOM3BOJICTBA
Saz[atm BOCIIMTAHUSA, PCAIU3YEMbBIC B PAMKaX 0CBOCHUA JUCIHHUILINHDBI
Bosneuenue B
Coznanue
Hanpasnenue . Hcnonp30BaHUE BOCIIUTATENBHOTO Pa3HOILIaHOBYIO
/ uenu yCTIoBHH, MOTEHIIMaja y4eOHOM TUCIIUILINHBI BHEYUYEOHYIO
00ecreunBaInuX
JeSITeNIbHOCTh
B-14 dbopmupoBanue Hcnonp30BaHre BOCIHUTATEIHHOTO 1.Opranuzanus
TyOOKOTO MOTEHIIKaja TUCIUIUINH HAyYHO-TIPAKTHYECKHUX
MOHUMAaHHUS €CTECTBEHHOHAyYHOTO U KOH(epeHIM U BCTpey
COIMAIBHOM  poJiu | 001IenpodhecCuOHaTFHOTO MOTYJISI C BEAYIIUMH
npodeccuu, IS CrieluaIucTaMu
MO3UTUBHOU u | - GopMupOBaHUS O3UTUBHOIO MpeANpUATHI roposia u
AKTUBHON OTHOILIEHHS K Mpo(ecCur UH)KEHEpa | BeTepaHaMU aTOMHOU
YCTaHOBKH Ha | (KOHCTPYKTOpA, TEXHOJIOTA), OTpaciIu.
LIEHHOCTH IIOHMMAHHUS €€ COLMAIIbHON 2. Opranuzanus u
n30paHHON 3HaYMMOCTHU U POJIU B OOLIECTBE, IIPOBEICHHE
CHEINaIbHOCTH, CTPEMJICHHS CIIEI0BATh HOpMaM MPEIMETHBIX OJTUMIINA/L
OTBETCTBEHHOTO npodeccnoHanbHON TUKU U y4acTHe B KOHKYypcax
OTHOIIECHHUS K | IOCPEICTBOM KOHTEKCTHOTO npodeccrnoHalbHOTO
npodeccuoHaIbHO | 00y4YeHMs, pellIeHUs] TPAKTUKO- MacTepCTBa.
H  JeATENbHOCTH, | OPUEHTHUPOBAHHBIX CUTYallMOHHBIX 3.Yyactue B
TPYRY 3ajad. €KEroHbIX aKIUIX
- (hopMUpPOBaHMS YCTOMYUBOTO CTYJEHYECKHX
UHTEpeca K NpoecCOHATbHON CTPOUTENBHBIX OTPSIOB
JIeSITENLHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIIbHO
MBICIIUTh, IOHUMATh 3HAUUMOCTb




npodeccuu mocpeICTBOM
OCO3HAHHOT'O BHIOOPA TEMATUKU
MIPOEKTOB, BBIMOJTHEHUS ITPOSKTOB C
nocJyenyromen myoanyHou
Ipe3eHTaluel pe3yabTaToB, B TOM
qrciie 000CHOBaHUEM HX
COLIMAIbHOW U MPAKTHYECKOU
3HAYUMOCTH;

- hopmupoBaHUST HABBIKOB
KOMaHJIHOW pabOTHI, B TOM YHCIIC
peaM3anuy pa3IndHbIX MPOCKTHBIX
pouieii (Jiaep, UCIIOJIHUTENb,
AQHAJIUTHUK U TIp.) TOCPEICTBOM
BBITIOJTHEHUS] COBMECTHBIX IIPOEKTOB.

CTpyKTypa u coaep:RkaHue Y4eOHOM TUCUUILIMHBI

JucuumuinHa TmipenogaeTcs cryaeHTamM Ha 4 kypce. OOmas TpyJaoeMKOCTh
NUCILMIUIAHBI cocTaBisieT 4 3ad. en., 144 ak. yaca.
KaJsiengapHbii nmiian

Ne | Ne Buabl yueOHoit
P AesiTeJIbHOCTH (B Yacax)
a ¢ | o Makcnu
3 M HaumenoBanue pasaena(TeMbl) 2| 5 ATTecTanus MaJIbHBIT
pa3a E| ¥
A bl AMCHUILIMHBI AR pazjeia 0aJLI 3a
] | g ¢ (dopma)
= s | pasaen
7 S 2| &% v
a 59 S & | &
== = 51 E @)
| paznen
1 1 | OcHOBHEBIE MOHATHS 2 15
2 | Uarencuduxarmms
TOMOTEHHBIX HEOOpaTHUMBbIXpe- 2 5 15 3 o5
aKIUi
3 | UaTencuduxamus 2 20
PaBHOBECHBIX IPOIIECCOB
Il paznen
2 4 | Uarercudukarus 2 15
TeTePOTreHHBIX PEeaKIIHii
5 | CocoObl WHUIMUPOBAHUS 2 15
XAMHYECKHUX PEaKIUi 5 KP o5
6 | TexHomorus mpou3BOJCTBA
HeopraHquCan BEIIECTB HA 2 42
pUMepe CepHOM
KHCJIOTBI
Bua npomMeKyTOYHOM aTTecTAlINU 144 | 12 10 | 122 | Dk3amen 50

[Ipumeuanue: ucnonb3yembie (GOpMBbI  aTTecTalu paszzaenoB: I3 — gomariHee
3aganue, T - Tect



Coaep:xaHue JIEKIMOHHOIO Kypca

Ne TeMB]

Bcero
JacoB

Ne
JeKIUU

TeMma JieKuMH.
Bomnpocel, oTpadarbiBaeMble HaJeKINH

Y4yeoHo- mero-
AUYecKoe
obecneuenmne

3

4

5

Paszgen 1

OcHOBHBIE NOHATHSA

IlousgTHe XMMHUYECKON TEXHOJIOTHH, I1e]Ib. BUIBI ChI-
pbsi, mpoaykToB. ITonatus mpouecca nepepaboTKH,
MIPOM3BOJICTBEHHBIX CTAJMH, TEXHOJIOTUUECKON
pexkuma. OCHOBHBIE TTOKa3aTeIH dPPEKTUBHOCTH:
OpraHU3aIMOHHbBIC, TEXHHYECKUE, TEXHOJIOTHYECKHE,
SKOHOMHYECKHE.

NuTeHcudukanmss TroMOreHHbIX Heo0paTHMMBbIX
peaxumuii.

[Tonsatue wmHTeHCHU(UKAMK. ['OMOTeHHBIE pEaKIUH.
WuTencudukanys HeoOpaTUMbIX peakuuid. BausHue
Ha CKOPOCThb pEaKIUMu KOHLEHTpaluu, TeMmIepary-
PBl, JABJICHUS, KaTAJIN3aTOPA.

Nurencupukanmsi roOMOreHHbIX PaBHOBECHBIX
peaxumii.

OOpatumble peaknuu. XUMHUYECKOE pPaBHOBECHE.
Koncranta paBHoBecusi. Ilpunnun Jle-Illarenbe.
Crexuomerpuueckuii Oamanc. BnusiHue Ha caBur
paBHOBECHsI TEMIIEpATypbl, JABJICHHS, KOHIIEHTpa-
. MeToqsl M30BITKa OJHOTO W3 WCXOJHBIX Be-
LIECTB U YJAJEeHUs NPOAYKTa U3 30HbI peakiuu. Me-
TOJ1 pa30aBiIeHUs PEAKIIMOHHON CMECH.

1-10

Paszgen 2

NHTeHcnpuKanus rereporeHHbIX peakuni
Craguu reTeporeHHoro npouecca. Y paBHEHHECKOPO-
cTH. BnusiHMe Ha cKOpoCTh mpolecca KOHCTAHTbI
CKOpOCTH, K03((UIMEeHTa Macconepeiadt, MOBEpX-
HOCTH KOHTaKTa (pa3, ABMKYIIEH CHIIBI TTpoliecca

Cnoco0b! MHHUIIMMPOBAHUA XHMHYECKUX PeaKnui
CrangapTHble U HECTaHIapTHBIE MeToAbL. Tepmuye-
ckHe u Katanutnyeckue. CeleKTUBHOCTBMETO/IOB.
CDOTOXI/IMI/IquKI/IC, paaualiMOHHBIC, MCXAaHUYCCKHUEC U

np.

TexHos0rusi NMPOU3BOACTBA HEOPraHMYECKUX Be-
IIeCTB Ha MPUMepe CePHON KUCJIOTHI

Cepnas kucnora, ee ceocTBa. CriocoObl MOTyYEHHUS.
TexHomoruueckass cxemMa MPOU3BOACTBA CEPHOM
KHUCJIOTBI U3 Ta30BOM CEpPbl METOJOM JIBOMHOIO KOH-
takTupoBanus. Ctaauu npousBoacTBa. Ousuko-
XUMHUS TTPOIIECCOB.

1-10

12

Bcero




IlepedyeHb NpaKTUYECKUX 3AHATHH

No te-
MBI

No 3ann
THA

Bcero
4acoB

Tema MNPAKTUYIECKOI'o 3aHATHUA. ?.az[a}mﬂ, BOIIPOCHI,
OTpaﬁaTbIBaeMble HA NMIPAKTHYE€CKOM 3aHATHHU

YueOHO- MeTO-
JIUYecKoe
ob0ecneueHmne

4

5

1,2

OCHOBBI pacyeTa TEOPETUYECKOr0 (CTEXUOMETPUYECKO-
ro) MatepuansHoro 6anancallonsTus mpous3BoACTBEH-
HOW MOUIHOCTH, IPOU3BOIUTEIBLHOCTH

[TonsTHs MpUX0/a, pacxo/a, TCOPETUYECKOTO U MpaK-
TUYECKOr0 MaTepualibHOro 6asaHcoB. OCHOBBI pacueTa
MaTepuaJIbHOro OajlaHca MHOTOCTaJUHHOTrO IpoLecca.

5

3,4

2,3

OcCHOBBI pacyeTa IPakTUYECKOro MaTepUaIbHOTO Oa-
JlaHCa ¥ OCHOBHBIX TEXHOJOTHYECKHX MOKa3aTesen
IIPOU3BOJICTBA

VY4er npu coCTaBlIeHUU MPAKTHYECKOTO MaTepuaIbHO-
ro GasiaHca cteneHu npesparieHus,. OCHOBHbIE TEXHO-
JIOTHYECKHE MOKa3aTeau MPOU3BOACTBA, PACCUNTAHHbBIE
10 MPAKTUYECKOMY MaTepualbHOMY OallaHCy: pacXo-
HbIE KO3 UIIUEHTHI, BEIXOIbI TPOAYKTOB, OTXOOB,
OTHOCHUTEJIbHBIHN BBIXOJOT TEOPETUYECKH BO3MOYKHOTIO.

3.4

4,5

OCHOBBHI pacyeTa TeIIOBOI0 OaylaHca

[TocTpoenue TemioBOro GanaHca Ha OCHOBE JIAHHBIX
MaTepuaibHoro 6ananca. OcHoBHbIE (POpPMYITBI pacue-
Ta SHTAIBINH, TSINIOEMKOCTH.

10 5

Bcero

3agaHus I CaMOCTOATEIbLHOM PadoThI CTYICHTOB

Bcero
Yacos

3aaHus, BONPOCHI, 1JIs CAMOCTOSATEIbHOTO
H3y4yeHus (3a1aHHA)

YuyeoHO- Me-
TOAHYECKOE
ob0ecreueHue

2

3

4

15

OCHOBHBbIE OHATHS

[ToHsITHE XMMUYECKON TEXHOJIOTUH, 11eNib. BUIBI CBIPBS,
MpOAyKTOB. [loHATHS TIpoIIecca mepepadoTKH, MPOU3BOI-
CTBEHHBIX CTaJIUH, TEXHOJIOTHYECKOW peskuMa. OCHOBHBIC
nmokazaTesin 3(PGEeKTUBHOCTH: OPraHU3alMOHHBIE, TEXHH-
YecKHe, TEXHOJIOTHYECKHEe, DKOHOMUYECKUE.

15

NaTencuduKanusi roOMOreHHbIX HEOOPATHMBbIX
peakuuii.

[Tonstue nnteHcupukanuu. 'omorennslie peakuuu. MH-
TeHCU(UKalug HeoOpaTUMbIX peakiuil. BnusHue Ha
CKOPOCTb PEaKIUU KOHLEHTPALUH, TEMIIEPATYPHI, AaBJie-
HUs, KaTaJIn3aTropa.

20

NHTeHcHpUKAIMs TOMOIreHHbIX PABHOBECHBIX
peaKuuii.

OOpatumbie peakiui. XUMHUYecKoe paBHoBecue. Kon-
cranTa paHoBecus. [Ipunnun Jle-Illatense.
CrexnomMerpuueckuii 6ananc. BinusHue Ha ciBUT paBHO-
BECHsl TEMIIEPATYPBI, NABICHUS, KOHLEHTPALUH.
MeTo/ 16 N30bITKA OHOTO U3 HCXOJHBIX BEIIECTB U

1-12




Y maneHust mpoIyKTa U3 30HBI peakiuu. MeTtoapasz0asie-
HUsl PEaKLIMOHHON CMECH.

4 15 NHuTeHcnpuKanmms reTeporeHHbIX peakmuii 1-12
Cranuu reTeporeHHOro npoiecca. Y paBHEHUE CKOPOCTH.
BivsiHre Ha CKOPOCTh TPOIIECCAKOHCTaHTHI CKOPOCTH,
Kod(dUIeHTaMacconepeaun, MOBEPXHOCTH KOHTAKTa
(a3, IBMXKYIIIEH CHITBI IpoIiecca

5 15 Cnoco0bl MHHUIIUMPOBAHUS XUMHYeCKUX pekunii CtaH-
NTapTHBIC ¥ HECTAHIAPTHBIC MeTO/IbL. TepMudeckue u Kara-
nmuTrdeckre. CelleKTUBHOCTHMETO10B. DOTOXUMHUECKUE,
[paMaliiOHHbIe, MEXaHUYECKHE U TI.

6 42 TexHOJI0THS MPOU3BOACTBA HEOPTAHNYECKNXBEIECTB
(KOHKpeTHbIe MPon3BoaAcTBa) [IpoK3BOACTBO CEPHOIT
KHCIIOTHI, POCHOPHBIX yIOOpEHUil, CBA3aHHOTO a30Ta, Ka-
TTMITHBIX YI0OpeHMA

122  |Bcero

Oopa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu y4eOHOrOo MaTepuaia Kypca UCIOJB3YIOTCS Pa3IndHbIe
oOpa3oBaTeNbHbIE TEXHOJIOTHH, CIIOCOOCTBYIOIIME CO3JaHUI0 aTMOC(hephl CBOOOIHON U
TBOPYECKOM JIUCKYCCMM KaK MEXKIy TNpernojaBaTeleM U CTyJACHTaMd, TaK U B
CTyleH4ecKkor rpymnmne. [{enpio mpu 3TOM SBJISIETCS BhIpAOOTKAa y CTYJIEHTOB HABBIKOB U
KOMIETEHIIUM, TMO3BOJISIIOIIUX CAMOCTOSITEIbHO BECTU HCCIEIOBATEIbCKYI0O U HAy4YHO-
MeJIarorM4ecKyto padoTy.

AyIUTOpHBIE 3aHATHUS MNPOBOJAATCS B BHIE JEKIUN C ucnosnb3oBanueM I[IK wu
KOMIIBIOTEPHOTO MPOEKTOpPA; MPAKTHUECKUX 3aHATUW - ¢ ucnosb3oBanueMm [IK mpu
npoBeneHun pacueroB. (CamocrosiTenbHas paboTa CTYJIEHTOB TMPOBOJUTCS IO
PYKOBOJICTBOM TpernojaBaTeied, ¢ OKa3aHMEeM KOHCYJIbTAallMi W TOMOIIM TpH
MOATOTOBKE K KOHTPOJBHBIM pad0TaM, BBITIOJIHEHUHU JOMAITHUX 3a/JaHUM

DOoH/ OLICHOYHBIX CPEACTB

@DoH/I OLIEHOYHBIX CPEJCTB MO JUCHUIUIMHE OOECIeUHMBAET MPOBEPKY OCBOCHUS
MJIAHUPYEMBIX Pe3yIbTaTOB OOydeHHMs (KOMIETEHIIMI M MX UHIUKATOPOB) MOCPEACTBOM
MEPONPUATHI TEKYIIEro, PyOeKHOTO M MPOMEKYTOYHOTO KOHTPOJIS 110 AUCITUTUIUHE.

Cs3p Mexay (QopMUpPYyEeMBIMH KOMIIETCHIIMSIMH M (OpMaMH KOHTPOJIA HUX
OCBOCHHSI MPEJICTABIICHA B CIIEAYIOIIEH TabuIIe.

OueHoYHbIE CpeACTBAa JJI1 BXOJHOTO KOHTPOJIS, TEKYLIEro KOHTPOJSI U
MPOMEXKYTOUHOM aTTeCTalNK (AHHOTAITHS)

HaumenoBanue HanmenoBanue
No Kon n HauMeHOBaHME NHIMKATOPA JOCTHUKEHUS
KOHTPOJIUPYE-MBIX . OILIEHOYHOTI'O
/1 KOMIIETEHIIN I
pazzienoB (TeMBbI) cpencTBa
Bxo1HOM KOHTPOJIb
3-OI1K-1 3HaTh pU3UKO-XMMUYECKHE CBOWCTB
. Bormpocsl BxoaHOr(
1 Bxopgnoii MaTepHuaioB, OCHOBBIBAsICh HAa 3HAHUSX O CTPOCHUU
. KOHTPOJIA
KOHTPOJIb BEILECTBA, IPUPOJE XUMUUECKOUN CBSI3U Pa3IMYHBIX P
. (MMCbMEHHO/yCTHO
KJIACCOB XMMHYCCKHUX DJIIEMEHTOB, COCIUHCHUH,




BEILECTB U MAaTE€pPUAJIOB

3-I1K-2 3HaTh CBOMCTBA XMMHYCCKHUX

JIEMEHTOB, COCIMHEHUI U MAaTepUaJIOB

Ha UX OCHOBE JJIS1 COOIIOACHHUS

TEXHOJIOTHYECKOTO periiaMeHTa

V-TIK-2 YMeTh uCIIon30BaTh 3HAHUS

BOMCTB XMMHYECKHX DJIEMEHTOB,

OCIMHCHUH M MaTepUaJIOB Ha MX

OCHOBE JIJIsl PEIICHUS 33]1a4 110 BBITYCKY MPOAYKIIUHU B
CTPOTOM COOTBETCTBHH C TEXHHUECKUMHU TPEOOBAHHUSIMH
3-OI1K-4 — Ucnonb3yeT 3HaHUsT TEXHOJIOTHYECKOTO
porecca ¥ METOJIOB JIA0OPATOPHOTO KOHTPOJIS CHIPHS,
1ory(abpuKaToOB U TOTOBOM MPOIYKIIUU B
COOTBETCTBHUH C PETIIAMEHTOM

ATTGCTaI_II/IH pa3aciioB, TCKYH_IPII;'I KOHTPOJIb YCIICBACMOCTU

Bce TemMbl

3-OIIK-1 3Hath (pU3HKO-XUMHUECKHE CBONCTB
MaTepUajIoB, OCHOBBIBASICh HA 3HAHUSIX O CTPOCHUHU
BELIECTBA, IPUPOEC XUMHUUECKOM CBSA3U Pa3IMUHBIX
KJIACCOB XMMHUYECKHUX JIEMEHTOB, COEIMHEHNUH,
BEILIECTB U MAaTE€pPUAJIOB

V-OIIK-1 YMeTb ncnonb3oBaTh MEXaHU3MBI
XUMHUYECKUX PEAKUU, IPOUCXOISIINX B
TEXHOJIOTHYECKUX MPOLECCaX U OKPYKarOLIEM MUPE
JUISI ONIPEICIICHHS] KAYECTBEHHBIX M KOJIMYECTBEHHBIX
XapaKTEpUCTHK BEIIECTB U MaTepUaoOB

B-OIIK-1 Bnaners aHaJIn30M METOJOB OIIPEIEICHUS
TpeOyeMbIX MapaMeTpOB U3MEPEHUS KaUeCTBEHHBIX
1 KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOO ChIpbs U
noiry(habpuKaToB

3-OI1K-1 3HaTh pU3UKO-XMMHUYECKHE CBOUCTB
MaTEpUajIoB, OCHOBBIBASICh HA 3HAHUAX O CTPOCHUU
BELIECTBA, IPUPOAE XUMHUECKOMN CBSA3H Pa3IMYHBIX
KJIACCOB XMMUYECKHUX AJIEMEHTOB, COEIMHEHNUH,
BELIECTB U MaTEpUAJIOB

3-TIK-2 3Hath cBOMCTBAa XUMHUECKUX

3JIEMEHTOB, COCIMHEHUI U MaTEPUAIOB

Ha MX OCHOBE JJIs1 COOJIOACHNUS

TE€XHOJIOTUYECKOI0 PEraMeHTa

V-IIK-2 YMeTh ucnonb3oBaTh 3HAaHUS

CBOMCTB XMMHUYECKHUX JIEMEHTOB,

COEIMHEHMI M MaTeprajIoB Ha UX

OCHOBE /IJIsl peLIeHHs 3a7a4 1O BBINYCKY IPOAYKIIMH B
CTPOTOM COOTBETCTBHH C TEXHUYECKUMU
TpeOOBaHUSIMHU

V-OIIK-4 —JleMOHCTpUpYET yMEHHE B 00ecIiedeHun

Kontponbnas
pabora
(MMCbMEHHO)

TectupoBanue
(MMCHMEHHO)

JomamHue
3aJjaHne
(MMCbMEHHO)




MPOBEACHUS TEXHOJIOTUYECKOTO Mpoliecca B
COOTBETCTBHUH C PETIAMEHTOM U KOHTPOIUPYET
rapamMeTpbl TEXHOJIOTMUYECKUX MPOIECCOB, CBOMCTB
CBIPBSI 1 TOTOBOU MPOAYKIIMU, HCIIOJB3Ys TEXHHUECKUE
CpeacTBa

B-OIIK-4 — Onpenensier mapaMeTpbl U3MEPEHUS
KAueCTBEHHBIX M KOJMYECTBEHHBIX XapaKTEPUCTUK
CBIpbS U 1MoTy(hadpukaToB

[IpomexxyTouHas arrectauus

3 | Dxzamen TTK-2, OTIK-1, OTIK-4, OTTK-6 Bonpocs k

9K3aMeHYy (YCTHO)

OueHoyHbIe CPeACTBA AJISl BXOHOTO KOHTPOJIS, TEKYIIEr0 KOHTPOJISI U
NMPOMEKYTOYHOM aTTecTAUM (AHHOTALIMS)

OreHOYHBIE CPEACTBA ISl BXOJHOTO KOHTPOJISI TIPEACTABISIIOT COOOW BOIPOCHI,
KOTOPBIE 33J]al0TCsI CTYACHTaM B TUCbMEHHOHN (hopMe. AHHOTAITHSI PUBEICHA HIKE.

B kadecTBe OIIEHOYHOTO CPEACTBA TEKYIIErO0 KOHTPOJIS HWCITONB3YIOTCS 3alluTa
JIOMAIIIHUX 3aJ]aHui (MMChMEHHO W YCTHO), KOHTPOJbHasl padoTa (MUCbMEHHO U YCTHO).
KoHntposnbHas paboTa npeacTasisieT co00i MUCbMEHHOE pelIeHUE 3a/1ad 110 BapUaHTaM U
YCTHYIO UX 3aIllUTYy, B X0JI¢ KOTOPOU CTYJIEHT OOBSICHAET pellieHne. AHHOTAIlMU JIOMalll-
HEro 3a/1aHusl, KOHTPOJIbHON pabOThI MPUBEICHBI HIKE.

B kadecTBe OIEHOYHOTO CPEACTBA aTTECTAIMM pasjeiia MCIOJIb3YeTCsS KOHTPOJIb
utoroB (KW), xoTopslii mpeacTaBiaseT co00l CyMMy pe3yJbTaTOB OLEHOYHBIX CPEICTB
TEKYIIETO KOHTPOJIA.

JIst IpPOMEXYTOYHOM aTTeCTAlMK TPEIYCMOTPEHBI TEOPETUUYECKHUE SK3aMCHAIIH-
OHHBIE BOIIPOCHI, PUBEICHHBIC HUXKE.

[To utoram oOy4eHMs BBICTABIISICTCS DK3aMEH.

IIpuMepHBbIe BONPOCHI BXOJAHOT0 KOHTPOJIS

UTto Takoe KOHIIEHTPAINs BEIICCTBA.

UTo Takoe pacTBOp, U3 KAaKUX KOMIIOHEHTOB OH COCTOUT?

Jlath onpenienieHne mpOIEHTHOW KOHIICHTPAITUU

JlaiiTe onpenenenre 3K30TEPMUUECKUM PEAKITHSIM

Paccunraiite, CKOJIEKO TpaMM CEpHOM KUCIIOTHI COACPKHUTCS B €€ PaCTBOPE KOHIICHTpAIHH |
MOJIB/TI

OB WNEF

IIpuMmepHoe qoMalIHee 3aJaHne
3amava 1
PaccuntaTh NpakTHYECKUH  MaTepHaIbHBIA OalaHC W TEXHOJOTHYECKHe
MoKa3aTeNd mpolecca Mpou3BoAcTBa (HochOpHON KUCIOTHI U3 dbocdopura
CasF(PO,)s: CasF(PO4); + 5H,SO, +10 H,O = 3H; PO, + 5CaSO,2 H,O +HF.
[Tpou3BoANTENBHOCTE TIO POCPOPHUTY 1O BapUAHTAM:
1 2 3 4

[Ipou3BOUTENBHOCTD, 7700 8300 9000 5200
KI/9




3agaua 2
PaccuntaTh TpaKTHYECKUH MaTEepHaIbHBIA OalaHC W TEXHOJOTHYCCKHE

nokasaresu nporecca npousozcTBa ModeBuHbI CO(NH,),: 2NH;3; + CO, = CO(NH,), +
H,O. IIpon3BoauTEIHLHOCTH IO MOYEBHHE IO BapUaHTaM:

1 2 3 4
[Tpon3BOUTENHHOCTS, 7700 8300 9000 5200
KI/4
IIpuMepHast KOHTpOJIbLHAS padoTa
3apaua 1

Paccuntath 1 0opopMHUTh TE€OpETUUECKUH (CTEXHOMETPUIECKHI) OaaHc mporecca
npousBojicTBa Gochoproit kucmotel u3 docdopura: CasF(PO,); + 5H,SO4+10H,0 =
3H3PO, +5CaS0O,2H,0+HF. Omnpeaenuth TeOpeTHUYECKHUE PacXoHbIe KOA(DHUITMESHTHI
CBIPbSI, TEOPETUUECKHUIA U a0COFOTHBIA BBIXO/T IIEJICBOTO MPOAYKTA M OTXOJIOB.

[IpousBoauTtenbHOCTh MO PochopUTy yKazaHa B TabII. 4:

Tabauua 4

[Tpou3BOANTENBHOCTH YCTAHOBKH 110 pocopuTy 1o BapuaHTam

Bapuant

1 2 3 4 5 6 7 8 9 10

ITpousso- | 7700 8300 9000 | 5200 | 1300 | 3800 | 1250 | 3200 | 7000 | 8000

il

JUTEIb-
HOCTb, KI/4
IIpuMepHBIN TECT
Bonpoc Yro siBJsieTc LeJeBbIM NMPOAYKTOM B PeaKIuH
Ne 1 2Cas(POy)sF + 10H,S0O,4 + 5SH,0 = 6H;P0O, + 10CaS040,5H,0 + 2HF
OtBer A | dpocopHas kuciora
OtBer b | dropoBomOpO
Otser B | rumc
Oter I' | anatur
Bonpoc Yro ABasieTcsl 0TX0A0M B peaKUHH MoJy4YeHUs: GochopHOi KUCIOTHI
Ne 2 (oT™MeThTE HECKOJIBKO BAPHAHTOB)
2Cas(POy)sF + 10H,S04 + SH,O = 6H;PO, + 10CaS0O40,5H,0 + 2HI
OtBer A | anatur
OtBer b | ¢pocdopnas kucnora
Oteer B | dbropoBomopos
Otser I' | rumc
Bonpoc | BriOepure Bce TeXHHYECKHE MOKA3aTeJIH IPOU3BOACTBA
Ne 3
OtBer A | IpPOU3BOIUTENLHOCTh 000PYAOBAaHUSA
OtBer b | mpon3BoCTBEHHAs! MOLTHOCTh
OtBer B | cebecTtoumocTh
Oter I' | mpomyckHasi cmiocoOHOCTh 000PYAOBAHUS
Bonpoc | Kak noBbICHTH BBIXOJ NPOAYKTA B PeaKIUM:
Ne 4 S02+0,502-S03+Q
Bei0epure cnocoobI:




OtBeT A | IOBBICUTH TEMIIEPATYPY

OtBer b | moHM3UTH TemMmnepaTypy,

OTtser B IIOBBICUTH JAaBJICHUC

OtBer I | HOHU3UTEH IaBJICHUE

Bomnpoc | Yro Ha3bIBaeTcs paccoJiom:

Ne 5

A CMECh TBEPABIX BELIECTB

b CMeCh Ia3000pa3HbIX BEIIECTB

B 3MYJIbCUU

I KOHLEHTPUPOBAHHBIE PACTBOPBI TBEPIBIX BEILECTB B BOJE

Bonpoc | BriOepute annmapar 6amnu ¢ Hacaakoii: (a) uiam (0)

|

AIKocTE

Bompoc IIpoueHTHAsi KOHIEHTPALNA MMOKA3BIBACT:

Ne 7

CKOJIBKO MOJIb BelecTBa pactBopeHo B 100 r pactBopa

CKOJIbKO TpaMM BelecTBa pactBopeHo B 100 r pactBopa

CKOJIBKO MOJIb BemecTBa pactBopeHo B 1000 r pactBopa

|| T >

CKOJIbKO PKBHBAJICHTOB BemiecTBa pactBopeHo B 1000 r pactBopa

Cnucok TECOPETHYCCKUX IKIAMCHAIIMOHHBIX BOIIPOCOB

Xumuyeckast TexHonorus. Llenb XuMuyecKoil TEXHOJIOTMU KaK HAyKH

OcHOBHbBIE MaTcpHraJibl IPOU3BOJACTBA. Buapr ChIpbs, OTXOJ0B

BcnomorarenbHEIe MaTCpurajibl IPOU3BOACTBA

OpraHI/ISaHI/IOHHHC IMMOKAa3aTCJIn IMPONU3BOJACTBA

TexHudeckue moKas3aTeian IMPON3BOACTBA

DKOHOMUYECKHE ITOKa3aTeIu IPOMU3BOJACTBA

TexHoJ0Orn4ecKre moKa3aTeian ITPpONU3BOJCTBA

OINOOTPB|WIN -

[Iepnonnueckue u HenpeprIBHbIE MPOLECCHL. [IpsMBIE U KPYTrOBBIE CXEMBI
TEXHOJOTMYECKOro Ipolecca

OI[HO- u MHOFOCTaHHﬁHLIG IMPONIECCCHhI. OJIHO- U MHOTO-TIPOAYKTOBBIC CXCMbI
TCXHOJOTHYCCKOI'O IMporecca

10

DHepronoTpeOIISIONIIe H YHEPTONPOU3BOASIINE CXEMbI TEXHOJIOTHYECKOT0 Iporecca

11

O6paTI/IMLIC )48 HCO6paTI/IMBIC PCaKIU. CKOpOCTB PCaKINU. Koncranra PaBHOBCCH

12

enu nHTeHCHbUKALUK TEXHOJIOTHYECKOTro nporecca. CriocoObl MHTEHCU(PUKALUN
00paTUMBIX TOMOTE€HHBIX U F€TePOreHHbIX peakluil (MepedrcInTh)

13

BbiBO ypaBHEHMI BBIUMCIECHUSI KOJMYECTB PEATMPYIOMINX BEILIECTB YE€PE3 HayalbHOE
konmdecTBO BemecTBa A (Cxg ) ¥ ero cTeneHb npeBpameHus (X ) A peakiun va A+ vy
B=vg R+vsS

14

Brustaue n30bpITKa OJTHOTO U3 peareHTOB Ha XUMHUYECKYHO peakiuio. [lokazaTs
MaTeMaTHYeCcKu Ha mpumMepe peakuuu A+B=R+S




15 | Bausitnue Ha paBHOBecHE ynaneHue mpoaykra. CriocoObl yaaaeHus MPoayKTa.

16 | BrnusiHue maBrneHus HA XUMUYECKYH0 peakiuu. [loka3zaTh MaTeMaTH4ecKu Ha IpUMepe
peakuu va A+ vg B=vg R+ vs S

17 | Bnusinue pa30aBieHus] peaKIIMOHHOW CMECH HHEPTHBIM BEIIIECTBOM Ha MPUMEPE PEAKIIUU
neruapupoBanus 6yrana C,Hi0=C4Hg+H> (1moxazath MmaTeMaTHYCCKN)

18 | Bnusinue TemmepaTypbl HAa XUMHUYECKYIO peakiuio. [Toka3arh MaTeMaTHIeCKH.
VYpasuenue n3obapel Bant-I'odhda

19 | Craguu rereporennoro nporecca. CKopocTb rereporeHHoro mnpoiuecca. Crocoobt
WHTeHCHUKAIMK (TI0Ka3aTh MATEMAaTHUECKU M NIEPEYHCITUTD)

20 | OGmiast ckOpocTh TeTeporeHHoro npoiecca MaTeHcudukanus mporecca, IpoTEKaOIIIETro
B i dy3noHHOM 001acTH

21 | BausiHue MOBEpXHOCTH KOHTaKTa (ha3 Ha reTeporeHHsbIi mporecce B cucreme [-K

22 | BausiHue mOBEpXHOCTH KOHTaKTa (ha3 Ha reTeporeHHsli nporecc B cucreme ['-T

23 | JIBmkymias cuiia rereporenHoro nporecca. Crioco0bl €€ MOBBIICHUS

24 | CrannapTHble cIOCOObI HHUIIMUPOBAHUS XUMHYECKON peaKinu

25 | HecranmapTHble criocoObl MHUIIMUPOBAHUSI XUMHUECKOW PEaKIIUU

26 | Cepnas kucnora. Ceipbe, CIIOcOObI MOJIYICHUs, CBOMCTBA

27 | TexHonoOrMYecKasi cCxeMa MPOM3BOJICTBA CEPHOI KHCIOTHI METOIOM JTBOMHOTO
KOHTaKTUPOBAHUS

28 | Cramuu mpou3BOJCTBA CEPHON KHCIOTHI. DU3HKO-XUMHUS MPOIIecca COKUTAHUS

29 | Crajuu mpOU3BOJICTBA CEPHOM KUCIOTHI. DUBNKO-XUMHUS MTPOIECCa OKHCICHHS
CEpHHUCTOTO aHTUAPHUIA

30 | Craguu npoM3BOJCTBA CEPHOM KHCIOTHL. DU3NKO-XUMUS Mpoliecca abCopOIMH CEPHOTO
aHTHIPH]IA

IIxanbl oneHKH 00pa30BaTEeNIbHBIX 10CTHKEHU N
IIIkana oeHKH BXOHOI'0 KOHTPOJIA:
3auTeHo: 3ajaHue BBINIOJHEHO BEPHO, CAAHO B YCTAHOBJICHHBIE CPOKHU
He 3auyreno: 3anaHue HE BBINOJIHEHO, BBINOJIHEHO C OUIMOKaMH, KOTOpBIE
TpeOyeTcs UCIIPABUTh, UM CIAHO NOCIIE YCTAHOBJIEHHOTO CPOKa
IIlkana oOuWEHKHM TecTa, AOMAIIHEr0 3aJaHusl, KOHTPOJBbHOH PadOThI
(olieHMBAETCS B MPOIICHTAX):

IIpoueHnTsl TpeOoBanus K 3HAHUAM

100-85 OTBeTHl Ha TMIOCTABJICHHBIE BOIMPOCHI TIOJHBIE, YETKHE W Pa3BEPHYTHIE.
Pemenns 3aa4 JIOTHYHBI, TOKa3aTelbHBl U JAEMOHCTPHPYIOT aHATHUTUYECKUE
Yl TBOPYECKHUE CIIOCOOHOCTH CTY/ICHTA.
84-70 JlatoTcsi TIOJHBIE OTBETHI Ha MOCTAaBICHHBIE BOMPOCHL. [loka3zaHo ymeHue
BBIJICTISITh PHYMHHO-CIICICTBEHHBIC CBsI3U. [IpW perieHnn 3a1ad JOMyIICHbI
HE3HAYUTENIFHBIE OIMIMOKHM, WCIPABICHHbIE C IOMOIIBIO «HABOISIIHX)
BOIIPOCOB TIPETIOIaBaTEeIsL.
69-60 OTBeTHI Ha BONIPOCHI M PEIICHHS TOCTABICHHBIX 33/[a4 HEAOCTaTOYHO IMOJHEIE.
Jlornka W TMOCIEeIOBAaTEILHOCTh B PEIICHUU 3aJad HUMEIOT HapylieHus. B
OTBETaX OTCYTCTBYIOT BBIBOJBI.

Ouenku 6 oOannax BBICUMTHIBAIOTCS IyTEM TPOU3BEICHUS BEIMYUHBI
BBICTABJICHHOTO TIPOIEHTAa JUIsI KOHKPETHOTO BHUJA TEKYIIEr0o KOHTPOIS Ha
MpeIBAPUTENLHO BBIJICJICHHOE JJIsl HErO KOJMYeCTBO 0asjIoB (B Mpeaeiax pasjena).



IIkaJjia oueHMBAHUA CTYJAEHTA HA IK3aMeHe 1o aucumiinie « Teopernueckue
OCHOBBI TEXHOJIOTHH HEOPraHUYECKUX BelIeCTB»:

banabl
(uToroBoit OcBoenue
. . . TpeOoBaHusi K 3HAHUAM
PEUTHHIOBOH | KOMMeETeHIHit
OIICHKH)
100-85 [TponBunHyThIii | OTBETHI Ha TIOCTABJICHHBIC BOIMPOCHI IOJHBIC, YETKHE |
YPOBEHb pasBepHyTbhle. PemieHust 3amad JIOTWYHBI, JOKa3aTelbHBI U
JEMOHCTPUPYIOT aHATUTHUYECKUE U TBOPUECKUE CIIOCOOHOCTHU
CTY/CHTA.
84-70 Cpennuii JlaroTcst  MOJHBIE OTBETHI HA IIOCTaBIEHHBIE  BOIPOCHI.
YpOBEHb [TokazaHo yMeHUE BBIACISITh MPUUUHHO-CIICCTBEHHbBIE CBSI3H.
[Ipu pemienun 3amay IOMYIICHbl HE3HAYUTEIbHBIC OIIUOKH,
WCIPABIEHHBIE C TOMOIIBIO  «HABOJSIIUX»  BOIPOCOB
IpernoaaBarers.
69-60 bazoBsrit OTBeTbl Ha BONPOCHI M pEIHICHUS IMOCTABJICHHBIX 3a1ad
YPOBEHb HEIOCTaTOYHO ToJdHbIe. JIOTWMKa W TOCIIeAOBaTENIbHOCTh B
peLIeHNH 3a/1a4 MMEIOT HapylleHus. B oTBeTax OTCYTCTBYIOT
BBIBO/IBI.

Crynent, nonyuuBmuid menee 60 % oT MakcumanbHOro Oamia 3a pasfen
JUCHUIUIMHBL WA MPOMEXKYTOUHYIO aTTECTallMl0, CUMTAETCSd HEATTeCTOBAHHBIM TIO
TAaHHOW TUCIUIUINHE.

WtoroBasi olneHKa MO 3K3aMEHY BBICTABIISIETCS IyTEM IE€peBOjJa HaOpaHHBIX
0aJJIoB B COOTBETCTBUHU CO CIEAYIOIIEH TaOIUIEH:

OreHKa 110 5-0aJUTEHOH IIKaJIe T SO i1 e L Oneunka ECTS
JK3aMeH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouio» 75-84 C
70-74 D
3 wo 65-69
«Y0081eMBOPUMENLHOY 60-64 E
2 — «Hey0081emeopUMEIbHOY Menee 60 F

YuebHO-MeTOAUYEeCKOe U HHPOPMAIITMOHHOE o0ecniedeHue Y4eOHO TUCIUIINHBI
OcHoBHas uTepaTypa:

1. XuMnueckas TeXHOJIOTHSI HEOPTaHUYECKUX BellecTB : yueOHoe nocodue / T. I
AxmeroB, B. M. byceirun, JI. I'. Talicun, P. T. AxmeroBa ; mox pemakmuein T. T
AxMmertoBa. — 2-¢ u3a., crep. — Cankt-IlerepOypr : Jlans, 2019. — 452 c. Pexum
noctyna: https://e.lanbook.com/reader/book/119611/#1

2. Kozamepoa, O. A. 3agaun W ympakKHEHHUS IO XWMHUYECKOW TEXHOJIOTHH

HEOpraHWYEeCKUX BemecTs : yueoHoe mocooue / O. A. Kozaaeposa, C. 1. Hudranues, K.



https://e.lanbook.com/reader/book/119611/#1

b. Kum. — Bopowex : BI'YUT, 2019. — 59 <c¢. Pexum pgocryna:
https://e.lanbook.com/reader/book/143270/#1
JlomosHUTENbHAS TUTEPATYpa:
3. Ileperymos, HO. C. IlepepaboTka OTXOJOB B XMMHYECKOW TEXHOJIOTHHU

HEOpraHWYeCcKux BemecTs : yueoHoe nocobue / 10. C. Ileperynos, C. . Hudramues. —
Boponex : BI'VUT, 2019. — 50 C. Pexxum J0CTyna:

https://e.lanbook.com/reader/book/143266/#1
4. Kyxoa, O. II. Texuonormuyeckoe oOopyaoBanue. OOopyIOBaHHE IJid

TEIJIOMacCOOOMEHHBIX TpolieccoB : yueOHoe nocobue / O. I1. XKykona, H. A. BoliHoB. —
Kpacnosipck : Cubl'Y um. akagemuka M. @. Pemernéra, 2018. — 108 c. Pexum

nocryma: https://e.lanbook.com/reader/book/147455/#1
Y4ebHo-MeTonuuecKas IurepaTypa

5. 3epHbiiknHa A.A. Metoanueckue yka3aHusl K MpakTHiecKkor padbote «OCHOBBI
MarepuasibHoro 6ananca. Yacte 1 CocraBiieHHE TEOPETUUECKOTO (CTEXUOMETPUUYECKOTO)
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[IpakTyeckne 3aHATHS MNPOBOIATCS B KOMIIBIOTEPHBIX 3aJIaX, OCHAILEHHBIX
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MeToanuyeckue peKoOMeHAAlMHU AJIs CTYACHTOB

1. Yka3zanus o5 npoCiIylIMBaHUs JEKLIHMI

[lepen HayasoM 3aHATUNH BHHUMATEIBHO O3HAKOMUTHCA C YYE€OHBIM IUJIAHOM
IIPOBEJCHHUS JIEKLIUN U CIIMCKOM PEKOMEHAOBAHHOM JIUTEPATYPHI.
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Ilepen mnocemeHneM OYEpPEIHOW JIEKUMHA OCBEXUTh B IMAMATH OCHOBHBIE
KOHIICTIIIUU TIPOMJCHHOTO paHee Marepuana. [loAroroButh npu HEOOXOJAMMOCTH
BOITPOCHI TpernojiaBaTento. He Hamo omacaThes, 4TO BOIPOCH! MOT'YT OBITh TPOCTHIMH.

Ha nexuum oCHOBHOE BHHUMaHHE CIEAyeT VyAeHITh He QopMmyaaM H
MAaTEMATUYECKUM BBIKJIAJKaM, a COAECPKAHUIO MU3YyYAaeMbIX BOIPOCOB, OMPEIACICHUSIM U
MMOCTAHOBKAaM 3a]1a4.

B mporiecce n3ydeHus: JEKIIMOHHOTO Kypca HEOOXOAUMO MO BO3MOKHOCTH 4acTo
BO3BpalIaThCs K OCHOBHBIM MOHATHSM M METOAAaM pEIICHUsS 3a7ay (34€Ch BO3MOKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUM CTYJIEHTOB).

JKenatenbHO UCMOJIB30BaTh KOHCIEKTHI JIEKIMH, B KOTOPBIX MCIIOJIB3YETCS
IPUHSATAs MPErojiaBaTeieM cucTeMa 0003HAUYCHUA.

Jlist 6onee moapoOHOTO M3yUeHUS Kypca ClIieayeT padoTaTh C PEKOMEHIOBAaHHBIMH
JIUTEPATYPHBIMU UCTOYHUKAMU U BHOBb MOSIBIISIFOIIIMMUCS UCTOYHUKAMM.

2. Yka3zaHus Ui y4acTHs B IPAKTUYECKUX 3aHITHUAX

[lepen mocemieHMEM MPAKTUYECKUX 3aHATHM YSCHUTH TEMY M CAMOCTOSITEIIBHO
W3YYUTh CBSI3AHHBIC C HEW MOHATHUS U METOJIbI PEIIICHUS 3a]1a4.

[lepen pemeHueM 3aa4 aKTUBHO YYacTBOBAaTh B OOCYXKJICHHH C IIperoaaBaTeaeM
OCHOBHBIX IMOHSITHH, CBI3aHHBIX C TEMOM MPAKTUYECKOTO 3aHATHA.

B nponecce penienus 3a1a4 BECTA TUCKYCCHIO C MPENOAABATENEM O TPABUILHOCTH
MIPUMEHEHUSI METOJIOB UX PELICHUS.

[To BO3MOKHOCTH CaMOCTOSITEIBLHO JOBOJAUTH PEIICHUE MPEMIAracMbIX 3a1ad 10
OKOHYATEJIBHOIO UTOTA.

B koHue mnpakTHYECKOTO 3aHATHS TIPU  HEOOXOJUMOCTH BBIICHHTH Y
MPENOJABATEIIS] HESICHBIE BOMPOCHI.

OcHOBHBIC PE3yJIbTATHI BBHITTOTHEHUS Pa00OThI HEOOXOIMMO pacIeyararh.

3.YKkazaHust 17151 BBITIOJIHEHUS CaMOCTOSITEIbHON PabOTHhI

[TomyuuTs y mpenojaBaTesnis 3aJaHUE U CHHCOK PEKOMEHJIOBAHHOW JIUTEPATYPHI.
N3ydyeHne TEOpPETUUECKUX BOMPOCOB  CIEAYET MPOBOJUTH IO  BO3MOKHOCTH
CaMOCTOSITENIbHO, HO MPH 3aTPYAHEHUSX 00paliaThCsl K MPEnoaaBaTelto.

[ToaroToBUTH MUCHMEHHBIN OTUET O IIPOJICTIaHHON padoTe.

[Tpu BeIMOMHEHNH (HPOHTAIBHBIX 3aJJaHUM IO YCMOTPEHHUIO TIpenoaaBaresis padboTa
MOXET OBITh OIlcHEeHa 0e3 MHCHbMEHHOT'O OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJBLHBIC
BOIIPOCHI, MPU YCIIOBUM aKTUBHOM CAaMOCTOSITEILHOU PaOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeToauveckue peKOMEHIALMH [IVISl IpenogaBaTesien

1. Ykazanus st npoBEeACHUS JICKLINI

Ha mepBoil BBOAHOW JeKIUU caenaTh OOMIMM 0030p coaepkaHus Kypca u
OTMETHUTh HOBBIE METOJBl U MOAXOJbl K PEIICHUIO 3a7ay, PaCCMaTPUBAEMBIX B KypCe,
JIOBECTH JI0 CTYJICHTOB TpeOoBaHus Kadeapbl, OTBETUTH HA BOIIPOCHI.



[Ipy MOArOTOBKE K JIEKIIMOHHBIM 3aHATHSIM HEOOXOIMMO MPOAyMaTh IUIAH €ro
IPOBEJICHUSI, COJEP’KaHUE BCTYIMUTEIbHON, OCHOBHOM U 3aKIIOYUTEIHHOM YaCTU JIEKIIUH,
O3HAKOMUTHCSI C HOBMHKAMHU YYEOHOW M METOJIUYECKOW JMUTEpPaTyphl, MyOIUKAIUSIMU
NEPUOJUYECKON NeYaTH Mo TeMe JICKIIMOHHOTO 3aHsaTHs. [lepen u3nokeHruemM TeKyIIero
JEKIMOHHOTO MaTepuaja HalOMHHTh 00 OCHOBHBIX UTOraxX, JOCTUTHYTBIX Ha
npeablaymux Jeknusax. C 3ToW Lenpl0 3aJaTh HECKOJIbKO BONPOCOB AyJAUTOPUH H
OCYIIECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

B Xone JEeKIMOHHOTO 3aHATHS IMPEeNojaBaTeNb JOJDKEH Ha3BaTh TEMY, yueOHbIC
BOIIPOCHI, O3HAKOMUTH CTYJIEHTOB C T[E€PEYHEM OCHOBHOM U JOMOJHUTEIbHOU
JUTEpATYyphl 1O TeMe 3aHATUA. PackpeiBas cojepkaHue ydeOHBIX BOIPOCOB,
aKIIEHTUPOBATh BHUMAHUE CTYJICHTOB Ha OCHOBHBIX KaTErOpHsX, SIBJICHUSIX U Mpoleccax,
OCOOEHHOCTSIX UX MPOTEeKaHUs. PacKphIBaTh CYIIHOCTh U COAEP/KaHUE PA3TMYHBIX TOUYEK
3pEHUS U HaYYHBIX MOJX0JI0B K OOBSICHEHUIO TEX WJIM UHBIX SBJICHUW U MTPOLIECCOB.

Cnegyer apryMeHTUpPOBaHO OOOCHOBATh COOCTBEHHYIO MO3WILIHIO IO CHOPHBIM
TEOpeTHYeCKUM BorpocaMm. [IpuBoauTs mHpuMmepsl. 3aaaBaThb MO XOIY HW3JIOKEHUS
JIEKIIMOHHOTO MaTepuajla pUTOPUYECKHE BOIIPOCHI U CAMOMY J1aBaTh Ha HUX OTBET. JTO
CHOCOOCTBYET aKTUBU3AIMHM MBICIUTEIBLHON EATEIbHOCTH CTYJEHTOB, MOBBIIMICHUIO MX
BHMMAaHMS U MHTEpEcAa K MaTepualy JEKLIHH, ee coaepkaHuto. [IpenogaBarens N0HKEH
PYKOBOJHUTH pPabOTONl CTYAEHTOB IO KOHCHEKTUPOBAHUIO JEKLIHMOHHOTO MaTepuana,
MOJYEPKUBATh HEOOXOAUMOCTh OTPAXKEHHS B KOHCIIEKTAX OCHOBHBIX IOJIOKEHHI
M3Yy4aeMoil TeMbI, 0CO00 BBIJIENSSA, KATETOPHAJIbHBIN ammapaT. B 3aKiII0unTeNbHON YacTH
JEKIMH HE00XOAuMO C(POpPMYIHpPOBATH OOIIME BBIBOJBI MO TEME, PAaCKPhIBAIOLIUE
coJiep’KaHuEe BCEX BOMNPOCOB, MOCTABIEHHBIX B JeKUUU. OOBABUTH IUIAH OUYEPEIHOTO
IIPAKTUYECKOIO 3aHATHSA, JaThb KPAaTKHE PEKOMEHAALMH IO IOATOTOBKE CTYIEHTOB.
OnpenennuTts MECTO M BpEMsI KOHCYJBTAllMM CTYJAEHTaM, IOKEJIABIIMM BBICTYIIUTH C
JoKJIaiaMu U pedepaTamu.

Ha nocneqneit nekiuu yaeauth BpeMs i1 0030pa HanboJiee BaXKHbIX MOJOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. YKa3zaHus s MPOBEACHUS IPAKTUYECKUX 3aHATHI

Yetko 0003HAYUTH TEMY MPAKTUYECKOTO 3aHITHSL.

OOcyauTh OCHOBHBIE MOHSATHS, CBSI3aHHBIE C TEMOW MPAKTUYECKOTO 3aHSTHUS.

B mpouecce pemenus 3aga4 BECTH AUCKYCCHIO CO CTYACHTaMH O NPABHIBHOCTU
MIPUMEHEHUS TEOPETUYECKUX 3HAHMM.

OTmeyaTh CTyAEHTOB, HanOoJiee aKTUBHO YYaCTBYIOUIMX B PEIICHHUM 3a/lady U MU
JTUCKYCCHSIX.

B KOHIle MpakTUYECKOro 3aHATHS 3a/aTh ayJAUTOPUU HECKOJIBKO KOHTPOJIBHBIX
BOITPOCOB.

3.YKka3aHus 1Mo KOHTPOJIO CAMOCTOSITEIbHON pabOThI CTY/ICHTOB



[To ycMoTpeHuto mpernojaaBaressl 3aJaHUE HA CaMOCTOSITEIbHYIO padOTy MOKET
OBITh MHIMBUTyaJIbHBIM UM (PPOHTAIIBHBIM.

IIpy wucCnoab30BaHMM MHAWBUIYANBHBIX 3aJaHMi TpeOoBaThb OT CTYyJEHTA
NUCbMEHHBIN OTYET O MPOETIaHHON padoTe.

[Tpu mpuMmeHeHUH (POHTAIBHBIX 3aJaHUN BECTHU KOJIJICKTUBHBIE OOCYKIEHHUS CO
CTYJI€HTaMH OCHOBHBIX TEOPETUYECKUX TOJIOKECHHI.

C 1enbro KOHTPOJISI KauecTBa BBINIOJIHEHHUSI CAMOCTOSITENIbBHOM pabdOThl TpeOOBaTh
WHJUBUyaJIbHBIE OTYETHl (JAOIMYCTUMO BMECTO IHMCBMEHHOIO OTYETa NPHUMEHSITh
VH/IMBUlyaJIbHbIE KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma cocrtaBieHa B cooTBeTcTBuU ¢ TpedoBanusimu OC HUAY MUDU u
y4eOHBIM IUUJIAHOM OCHOBHOM 00pa3oBaTeNbHOM MPOTPpaMMbl IO  HAMNPABJICHUIO
noarotoBku 18.03.01 «XuMuueckas TEXHOIOTHSY .

Pabouyto nmporpamMmmy coctaBui @ JIOLEHT 3epHBIMIKUHA A. A.
Penensenr /j‘z[% noueHt 3yoosa H.I'.

[Tporpamma onoOpena Ha 3acenannn Y MKH 18.03.01 «Xumudeckasi TEXHOJIOTHS
ot 15.11.2021 rona, mpotokon Ne 2.
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[Ipencenarens yaeOHO-METOINYECKON KOMUCCHUH v Yepuora H.M.



