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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.

— ipoeccroHabHBIC
Kon HaumenoBanue Nuaukatopbl JOCTUKEHUS KOMITETEHIIUU
KOMITETEHIINHI KOMIIETEHIINHU
I1K-2 crocoben 3-IIK-2 3Harh CBOMCTBA XWUMHUUYECKHX  DJIEMCHTOB,
WCIIOJIb30BaTh 3HAHUE | COSAMHCHHIA U MAaTePHAJIOB Ha MX OCHOBE ISl COOJIIOICHUS
CBOMCTB XMMUYECKHUX | TEXHOJOTMYECKOIO PErJIaMEHTa
3JIEMEHTOB, V-IIK-2  YMeTh  HCIOJB30BaTh  3HAHHUS  CBOMCTB
COEIMHEHHI U XUMHUYECKUX 3JIEMEHTOB, COEIMHEHUI U MaTepuajioB Ha UX
MaTepuaioB Ha UX OCHOBE I peUIeHUs 3a7ad IO BBITYCKY MPOAYKIIUU B
OCHOBE JJISl PEeIICHUSI | CTPOTOM COOTBETCTBUU C TEXHUUECKUMU TPEOOBAHUAMU
3a1a4 B-IIK-2 Bnagets HaBbIKaMu pa3paOOTKU MPEJIOKEHUS 110
npodeccnoHanbHOM KOMILUIEKCHOMY HCIIOJIb30BaHUIO CBIPbS W YTHJIW3AIUU
NEeSATEeTbHOCTH OTXOJIOB MPOU3BOJICTBA
Sanatm BOCIIMTAHUSA, PCAIU3YEMbBIC B PAMKaX 0CBOCHUA JUCIHHUILINHDBI
Bosneuenue B
Co3manue
Hamnpasnenue - Ucnonb3oBanue BOCIIHTATENLHOTO Pa3HOILJIAHOBYIO
/ uenu N PO MOTEHIMaa y4eOHOM TUCITUILINHBI BHEYUYEOHYIO
NESITeTbHOCTh
B-14 dbopmupoBanue Hcnonp30BaHue BOCIIUTATEIIBHOTO 1.Opranuzanus
TTyOOKOTO MOTEHIMANa TUCIUILIAH Hay4HO-
MOHUMAaHUS €CTECTBEHHOHAYYHOI'O U NPaKTUYECKUX
COLIMANBHOM ponu | ob1enpodeccnoHanTbHOTO MOAYJS As: | KOHGEpeHInH U
npodeccuu, - (opmupoOBaHUS TO3UTUBHOTO BCTpEY C BEAYUIUMU
MMO3UTUBHOM U | OTHOIICHHS K TPOPECCUU MHKEHEPA CrieruaIucTaMu
AKTUBHOU (KOHCTPYKTOpA, TEXHOJOTA), NpeANPUITHI
YCTAHOBKH Ha | TOHUMAaHUS €€ COIUATBHOMN ropoja u
LEHHOCTHU 3HAYUMOCTH U POJIU B OOIIIECTBE, BEeTEepaHaMu
n30paHHOI CTPEMIICHHMS CJIEIOBATh HOpMaM ATOMHOM OTpPAacIIy.
CIELNAbHOCTH, npodeccuoHaNbHON STUKU 2. Opranu3zanus u
OTBETCTBEHHOTO MOCPEJICTBOM KOHTEKCTHOTO OOYYEHHs, | POBEACHUE
OTHOILEHUS K | peleHus NPaKTUKO-OPUEHTUPOBAHHBIX | TIPEIMETHBIX
MpoQeCCHOHANBHO | CUTYAIlMOHHBIX 3aj1a4. OJIUMITHAJ U YY9aCTHE
i JesaTenbHOCTH, | - (GOPMUPOBAHUS YCTOWYMBOTO B KOHKYypcax
Tpyny MHTEpeca K NpodeccnoHaIbHOM npodeccrnoHalbHOTO
JESTENIbHOCTH, CITIOCOOHOCTH MacTepcTBa.
KPUTHYECKH, CAMOCTOSITEIIBHO 3.Yuacrtue B
MBICJIUTh, TOHUMATh 3HAYUMOCTb €XKETOIHBIX aKIUIX
MpoQeCCUU MOCPEICTBOM OCO3HAHHOTO | CTYJIEHYECKHUX
BBIOOpA TEMATHKHU TIPOEKTOB, CTPOUTENBHBIX
BBITIOJTHEHHS TIPOEKTOB € TTOCIIENYIONIEH | OTPSI0B
nyOJIMYHON Mpe3eHTanueit
pEe3ynbTaTOB, B TOM YHUCIIE
000CHOBaHHEM UX COIMAIILHOMN U




MPAKTUYECKON 3HAYUMOCTH;

- (hopMUpOBaHMS HABBIKOB KOMaHTHOMN
paboThl, B TOM YHCIIE peaan3anun
pa3IMYHBIX IPOEKTHBIX poJie (Jiuaep,
UCIIOJTHUTEIIb, aHAJIUTHUK U TIP.)
NMOCPCACTBOM BBITIOJIHCHUA COBMECTHBIX
MIPOEKTOB.

CTpykTypa u conep:xkanue yueOHO JUCHUININHBI

JucuumuinHa mpenogaeTcss cryiaeHTam 8-oMm cemectpe. OOmias TpyaoeMKOCTh
IUCIUIUIAHBI cocTaBisieT 4 3a4. en., 144 ak. yaca.
Kanenaapubiid miian
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1 1 | OcHOBHBIC IOHATHS 2 15
2 | Uarercudukamms ToMOTeHHBIX
. 2 15
HEoOpaTUMbIXPEaKIIHii 5 13 25
3 | UaTercudukanus 2 20
PaBHOBECHBIX MTPOLIECCOB
Il pasnen
2 4 | NaTeHcudukanus 2 15
TeTePOreHHBIX PEeaKIIHii
5 | CriocoObl  MHUIMMPOBAHUS
. 2 15
XUMUYECKUX PEaKIUi 5 KP 25
6 | TexHoMOTHS IPOU3BOICTBAHE-
OpPraHMYECKHX BEIIECTB Ha 2 42
IIPUMEPE CEPHON KHUCIIOTBI
Bua npomeKyTOYHOM aTTeCcTALINH 144 | 12 10 | 122 | Dk3amen 50

[Ipumeuanue: ucnosibdyemble (OpMbl aTTecTaluu paszzaenon: 3 — gomaiiHee
3aganue, T - TecT
Coaep:xaHue JIEKIMOHHOTO Kypca

YueoHo-

Ne Bcero No Tema gexknuu.

METOAHYECKOoe

TEeMbI | YacOB | JIeKIHH Bonpocsl, oTpadaTpiBaemMble HAJTEeKIINH
odecreyeHue
1 2 3 4 5
Paznen 1

1 2 1 OcCHOBHbBIEC TOHATHSA 1-10

ITonsTHE XUMHUYECKON TEXHOJIOTHUH, 1IeJb. BUABI CBI-
pesa, npoayktoB. [loHaTus mporecca mepepadoTKH,
MPOU3BOACTBEHHBIX CTAAUN, TEXHOJIOTHYECKOU
pexxuma. OCHOBHBIE TTOKa3aTenu 3P(EeKTUBHOCTH:
OPraHU3alMOHHBIE, TEXHUYECKHUE, TEXHOJIOTUUECKHUE,
SKOHOMHYECKHE.




NuTencuukanmsi TroMOreHHbIX HeoOpaTUMbIX
peaxkuuii.

[Tonstue muTeHCHpUKAUMU. ['OMOT€HHbBIE peaKIuu.
WuTencudukanus HeoOpaTUMBIX peakuuid. Biusiaue
Ha CKOPOCTh pEaKIMU KOHLEHTpaluu, TeMmIepary-
pBl, AaBJICHUS, KaTAJIN3aTOPA.

NuTencuukanmsi roMOreHHbIX PaBHOBECHBIX
peaxkuuii.

O0patumbie peakiuu. XHUMHUYECKOE paBHOBECHE.
Koncranra pasHoBecus. Ilpunnun Jle-Illarense.
Crexuomerpuieckuii Oamanc. BnusHue Ha caBur
paBHOBECUsI TEMIIEpATypbl, JABJICHHS, KOHIICHTpa-
nuu. MeToasl M30BITKA OJHOTO U3 HCXOJHBIX Be-
HIECTB U YJAJICHUS MPOAYKTa U3 30HbI peakiuu. Me-
TOJ1 pa30aBiIeHUs PEAKIIMOHHOM CMeCH.

Paznen 2

NuTencudukanms rereporeHHbIX peakuui
Cranuu TeTeporeHHOro npoiecca. Y paBHEHUECKOPO-
ctu. BnusgHue Ha CKOpPOCTh Mponecca KOHCTAHTHI
CKopocTH, K03((HUIIMEeHTa Maccomepeadu, MOBEpX-
HOCTH KOHTakTa (a3, ABIKYIIEH CHIIbl porecca

1-10

Cnoco0bl HHUINUHUPOBAHUA XUMHYECCKHUX pealclmﬁ
CTaHI[apTHBIe N HCCTAHAAPTHBIC MCTO,Z[BI.TCPMI/I‘IG—
CKHE U KaTaJIMTUYCCKUC. CGJIGKTI/IBHOCTI)MGTOI[OB.
CDOTOXI/IMI/I‘IGCKI/IG, paduallMOHHbIC, MCXaHUYCCKUC U

mp.

TexHo0rHsl NMPOU3BOACTBA HEOPraHMYECKHX Be-
1EeCTB HA MPUMepe CePHOIl KMCJI0ThI

Cepnas kucnora, ee cBoicTBa. CriocoObl MOTyYECHHUS.
TexHomoruueckasr cxeMa MPOU3BOJACTBA CEPHOM
KHUCJIOTBl U3 T'a30BOM Cepbl METOAOM JIBOMHOI'O KOH-
takTupoBanus. Ctaauu mpousBoacTBa. Ouszuko-
XUMUSI TPOLIECCOB.

12

Bcero

IlepeyeHb NpaKTHYECKUX 3aHATHA

No te-
MBI

Bcero
YacoB

No 3aun
THA

Tema MNPAKTUYIECCKOI'o 3aHATHSA. 38}131—[“5], BOIIPOCHI,
OTpaﬁaTblBaeMble Ha MPAKTUYC€CKOM 3aHATUHA

YyeoHo- meTo-
qHYECKoe
odecreyeHue

3

4

5

1,2

1

OCHOBBI pacyeTa TEOPETUYECKOr0 (CTEXUOMETPUYECKO-
ro) MaTepuansHoro 6arancal loHATHS TPOU3BOACTBEH-
HOW MOUIHOCTH, IPOU3BOIUTEIHLHOCTH

[TonsTHS TPUX O/, pacxo/ia, TEOPETUIECKOTO H MpaK-
THYECKOr0o MaTepuaibHOro 6asancoB. OCHOBBI pacueTa
MaTepHaIbHOTO 0ajJaHca MHOTOCTAIHMITHOTO MpoIecca.

5

3,4

2,3

OcHOBBI pacyeTa NPaKTUYECKOT0 MaTepHaIbHOTO Oa-
JIaHCA ¥ OCHOBHBIX TEXHOJOTMYECKHUX IIOKa3aTesen
MIPOU3BOJICTBA

VY4er pu cOCTaBJIEHNU IPAKTHUECKOTO MaTepUaIbHO-
ro GayiaHca crerneHu npespanieHus,. OCHOBHbIE TEXHO-
JIOTUYECKHE NT0Ka3aTeIN NPOU3BOACTBA, PACCUNTAHHbBIE




10 TIPAKTHIECKOMY MaTepUaIbHOMY OaTaHCy: PacXo/I-
HBIE KO3 UITUEHTBI, BEIXOIBI TIPOTYKTOB, OTXOOB,
OTHOCHUTEJIbHBIA BBIXOJOT TEOPETUYECKH BO3ZMOKHOTO.

34

4,5

OCHOBBI pacyera TeIIOBOro OaynaHca

[TocTpoeHue TEmIOBOro OajgaHca Ha OCHOBE JaHHBIX
MaTepuanbHoro 6ananca. OcHOBHBIE (OpMYITBI pacue-
Ta SHTAIBITUH, TEITUIOEMKOCTH.

10

5

Bcero

3aHaHI/Iﬂ JJIA CaMOCTOSITEJILHOM paﬁoTLI CTYACHTOB

Bcero

Yaco

B

3agaHusi, BONPOCHI, 1JI51 CAMOCTOATEILHOIO
u3yuyeHus (3a1aHus1)

YueOHO- Me-
TOAMYECKOE
odecmeueHue

2

3

4

15

OcHOBHBIE IOHATHSA

[loHsITHE XMMHUYECKON TEXHOJIOTUH, 11eJb. BUIBI ChIpbS,
npoaykToB. [loHsTHS TTpoLiecca nepepaboTKH, MPOU3BO/I-
CTBEHHBIX CTQJIMH, TEXHOJOTHUECKOM pexuma. OCHOBHBIC
nmokasarenn 3(PpPEKTUBHOCTH: OpraHU3AIMOHHEIC, TEXHU-
yeCKHe, TEXHOIOTHYECKUE, DKOHOMUYECKHE.

15

NHTeHcuduKanusi rOMOreHHbIX HeO0OPATHMBbIX
peakuuii.

[Tonsitue natencudukanuu. ['omorennsie peakuuu. MH-
TeHcU(UKaLKs HeoOpaTUMBIX peakiuil. BiusHue Ha
CKOPOCTb PEaKIMU KOHLEHTPALUH, TEMIIEPATYPHI, AaBJie-
HUs, KaTaJln3aTropa.

20

HNHaTeHCcnpUKANMSA TOMOT€eHHBIX PABHOBECHBIX
peakuuii.

OOpaTtumbie peakuu. XuMuueckoe paBHoBecue. Kon-
cranTa paHoBecus. [Ipunnun Jle-IllaTense.
Crexunomerpuueckuii 6ananc. BausHue Ha caABUT paBHO-
BECHsI TEMIIEPATYPBI, JABICHUS, KOHIEHTPALUH.
MeTobl H30bITKA OJTHOTO U3 UCXOJIHBIX BELIECTB U

Y naneHus NpoayKTa U3 30Hbl peakiuu. Meronpa3dasiie-
HUs PEaKIIMOHHOW CMECH.

1-12

15

NHTeHcupuKanms rereporeHHbIX peakuui

Craauu reTeporeHHOTo npoiecca. Y paBHEHHUE CKOPOCTH.
BiusiHue Ha CKOPOCTh IPOLECCAKOHCTAHThI CKOPOCTH,
kod(dpuimenTamacconepeau, MOBEPXHOCTH KOHTAKTa
(a3, IBHKYIIEH CUIIBI Ipoliecca

15

Cnoco0bl MHHUIIUMPOBAHUS XUMHYecKUX pekuuii CtaH-

TapTHBIE ¥ HECTaHIapTHBIE METOABL. TepMudecKue U Kara-

muTrndeckne. CeneKTUBHOCTEMETO10B. DOTOXMMHUYECKHE,
aJMaLMOHHbIE, MEXaHUUYECKHUE U TIP.

42

TexHo10rMs NPOU3BOACTBA HEOPraHNYEeCKNXBeLeCTB
(koHKpeTHBIE pou3BoAcTBa) [Ipon3BOACTBO CEpHOM
KHUCII0THI, POchOpHBIX YIOOpPEHH, CBA3aHHOTO a30Ta, Ka-
TTMIHBIX YI0OpeHHi

1-12

122

Bcero




Oo0pa3oBaTeibHbIE TEXHOJIOTUT

[Ipu peanuzamuu ydeOHOro wmarepuaiga Kypca HCIOJIB3YIOTCS Ppa3IuYHbIC
oOpa3oBaTeIbHbIE TEXHOJIOTHH, CIIOCOOCTBYIOIIUE CO3/IaHUI0 aTMOC(hEpbl CBOOOJHON U
TBOPUECKOM JHMCKYCCMM KaK MEXJy IIpernojiaBatesieM W CTyJeHTaMu, TaK U B
CTyJeH4YecKor rpymre. L{enpio mpu 5ToM SBIsSETCS BHIPAOOTKA y CTYJAEHTOB HABBIKOB H
KOMITETEHIIAM, MO3BOJIIOIINX CAMOCTOSITEIBHO BECTH MCCIEAOBATENBCKYID W HAy4YHO-
MeJarOrHIecKyro padoTy.

AyIUTOpHBIE 3aHATHUSI TPOBOJATCS B BHJE JEKIUH c ucnosib3zoBanueM I[IK wu
KOMIIBIOTEPHOTO TPOEKTOpa; MPAKTUUECKUX 3aHITUW - C ucnoyib3oBaHuem IIK mnpu
npoBefeHun pacdyeToB. CamocTosTeNlbHas paboTa CTYyJACHTOB MPOBOJUTCS IO
PYKOBOJCTBOM TIPEINOJIaBaTENIe, C OKa3aHWEeM KOHCYJbTAlMd U TIOMOUIM MpH
MOATOTOBKE K KOHTPOJILHBIM paboTaM, BHITIOJTHEHUHN JOMAITHUX 3aJaHui

®oH/1 O1IEHOYHBIX CPEICTB

@DoH/T OLIEHOYHBIX CPEJCTB MO JUCHUIUIMHE OOECIEeUMBAET MPOBEPKY OCBOCHUS
IJITAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs (KOMIETCHIIMI U WX UHIUKATOPOB) MOCPEIACTBOM
MEPOIPHUSATUH TEKYIIET0, PyOeKHOI0 M MPOMEKYTOYHOTO KOHTPOJISI MO JTUCIMILIMHE.

CBs3bp MeXay (GOPMUPYEMBIMH KOMIIETCHIIUSAMH U (OpMaMH KOHTPOJS HX
OCBOCHHUS MPEJICTABICHA B CACAYIOIIEH TaOIHIIE.

OueHOYHbIE CpeACTBAa JJiE BXOJHOTO KOHTPOJIS, TEKYIIEro KOHTPOJSI U
MIPOMEXKYTOUYHOM aTTeCTalNK (AHHOTAITHS)

HanmenoBanue HanmenoBanue
No Kon u HauMeHOBaHWE HHIMKATOPA JOCTHUKEHUS
KOHTPOJIUPYE-MbIX . OLIEHOYHOT'O

KOMIIETEHIIUH

/11
pasnenoB (Tembl) cpencTBa

Bxo1HOI KOHTPOJIb

3-OI1K-1 3HaTh pU3UKO-XMMUYECKHE CBOWCTB
MaTepUajoB, OCHOBBIBASICh HA 3HAHUSAX O CTPOCHUNU
BELIECTBA, IPUPOJIE XUMUUECKOH CBSI3U PA3IMUHBIX
KJIACCOB XMMHYECKHX DJIEMEHTOB, COCINHEHUH,
BELIECTB U MAaTEPUAJIOB
3-11K-2 3HaTh cBOMCTBA XUMHUYECKHUX
JIEMEHTOB, COCIMHEHUI U MaTepuaioB
Ha X OCHOBE JJIs1 COOTIOCHUS
. Bompocs! BxoaHOr(
Bxonnou TEXHOJIOTHYECKOTO PErJIaMEHTa

KOHTPOJIS

KOHTpPOJIb V-IIK-2 YMeTp ncnonb30BaTh 3HaHUS
(MMCbMEHHO/YCTHO

BOMCTB XMMUYECKUX HJIEMEHTOB,

OCIMHEHUI U MaTepuaoB Ha UX

OCHOBE JIJIsl PEIICHUS 33]]a4 110 BBINTYCKY MPOAYKIIUHU B
CTPOTOM COOTBETCTBHUH C TEXHUYECKUMH TPEOOBAHUSIMU
3-OI1K-4 — Ucnonp3yeT 3HaHUSI TEXHOJIOTHIECKOTO
polecca 1 METOJI0B JIabOpaTOPHOTO KOHTPOJIS ChIPhS,
nory(aOpuKaToOB ¥ TOTOBOM MPOIYKIIUU B

COOTBCTCTBUH C PCTIIaMCHTOM




ATTecTanus pa3enoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

Bce temsl 3-OI1K-1 3HaTh PU3UKO-XMMUYECKHE CBOUCTB
MaTepUajIoB, OCHOBBIBASICh HA 3HAHUSIX O CTPOCHUU
BEIIIECTBA, IPUPOJIE XUMHUECKON CBSA3U PAa3IUUHBIX
KJIACCOB XMMHUUYECKUX IEMEHTOB, COETUHEHUH,
BEIIECTB U MaTepUanoB

V-OIIK-1 YMeTp ncnonbs3oBaTh MEXaHU3MBI
XUMHUUYECKHUX PEAKLMMA, IPOUCXOAIINX B
TEXHOJIOTMYECKUX IPOLECCAX U OKPYKAIOLIEM MUPE
JUISL OIIPEJEIICHNS] KAUECTBEHHBIX U KOJIMYECTBEHHBIX
XapaKTEpUCTHK BEIIECTB U MaTEPUAJIOB

B-OIIK-1 Bnaners aHaJIin30M METOJOB OIIPEIEIECHUS
TpeOyeMBbIX MapaMeTpOB U3MEPEHUS KaueCTBEHHBIX
Y KOJIMYECTBEHHBIX XapaKTEPUCTUK IPOO ChIPbs U

nonygadbpukaron
KonTponbhas

pabora
(MMCbMEHHO)

3-OI1K-1 3HaTh GU3HKO-XMMHUYECKHE CBOMCTB
MaTepuaioB, OCHOBBIBAsICh HAa 3HAHUSAX O CTPOCHUU
BEILIECTBA, IPUPOJIC XUMUYECKOM CBSI3H Pa3IMUHBIX
KJIACCOB XUMUYECKUX AJIEMEHTOB, COCTMHEHUH,
TectupoBanue
BEILIECTB U MAaTE€PUAJIOB

. (IMCBMEHHO)
3-11K-2 3HaTh CBOMCTBA XUMUYECKHUX

3JIEMEHTOB, COCIMHEHUI U MaTEpHUaIOB
Jlomanraue

3aJ]aHKe
(TMCBMEHHO)

Ha MX OCHOBE JJIs1 COOJIIOACHUS

TEXHOJIOTUYECKOI0 PErjIaMeHTa

V-1IK-2 YMeTh UCT0Ib30BaTh 3HAHUS

CBOMCTB XUMUYECKHUX JIEMEHTOB,

COCIMHEHMI U MaTepHajoB Ha UX

OCHOBE /IJIsl pEeLIeHU 3a7a4 10 BBIMYCKY IPOAYKIIMH B
CTPOTOM COOTBETCTBUH C TEXHUUECKUMHU
TpeOOBaHUSAMU

V-OIIK-4 —JleMOHCTpUpYET yMEHHE B 00ecIiedeHun
IIPOBEJIEHUS TEXHOJIOTHYECKOTO ITpoliecca B
COOTBETCTBHUH C PETJIAMEHTOM U KOHTPOJIUPYET
rapaMeTpbl TEXHOJIOTMYECKUX IPOLECCOB, CBOMCTB
CBIPBSI M TOTOBOM MPOAYKLIUHU, HCIIOJIb3Ys TEXHUUYECKUE
CpeacTBa

B-OIIK-4 — Onpenensier nmapameTpbl U3MEpEHUs
KAaueCTBEHHBIX M KOJMYECTBEHHBIX XapaKTEPUCTHK
CBIPbs U NOTy(habprKaTOB

HpOMC)Ky’TO‘-IHaH aTTeCTanusa

Dxsamen TK-2, OTTK-1, OTTK-4, OTTK-6 Borpocet k

sK3aMeHy (YCTHO)

OueHovHbIE CPeACTBA VISl BXOJHOI0 KOHTPOJISl, TEKYIIEr0 KOHTPOJIA U
MPOMEKYTOYHOM aTTeCTAUM (AHHOTALIMSA)




OrneHouHBIE CpPEACTBA JUIsl BXOJHOTO KOHTPOJISI TPEICTABISIOT COOOM BOIPOCHI,
KOTOpPBIC 33JaI0TCS CTYACHTaM B MUCbMEHHOU (popme. AHHOTALMS TTPUBEICHA HIKE.

B kauecTBE OIEHOYHOTO CPENCTBAa TEKYIETO KOHTPOJIS HCIOIB3YIOTCS 3alluTa
JIOMAITHUX 3aJlaHui (MMCbMEHHO W YCTHO), KOHTPOJIbHAas padoTa (MMCbMEHHO U YCTHO).
KonTponbHast paboTta mpeacTaBisieT coO0i MUChbMEHHOE PEIIeHUE 3a/1a4 110 BapHaHTaM U
YCTHYIO UX 3aIlUTYy, B X0JI¢ KOTOPOH CTYyJCHT OOBSCHSIET pelieHne. AHHOTAIIMHA JOMAIIl-
HETO 3a/IaHusI, KOHTPOJIbHON PabOThI MPUBEICHBI HIDKE.

B kauecTBe OIEHOYHOTO CpEACTBa aTTECTALlMU pa3jieia HCIOJB3YETCS KOHTPOIb
utoroB (KW), koTopsiii mpenctaBisieT coboii cymMMy pe3yibTaTOB OIICHOYHBIX CPEICTB
TEKYIIETO KOHTPOJISI.

JIJis IPOMEKYTOYHON aTTeCTallMK MPEIyCMOTPEHBI TEOPETHUECKHE dK3aMeHAaIlH-
OHHBIC BOIIPOCHI, IIPUBEICHHBIC HUXKE.

[To mToram oOy4eHMS BBICTABISICTCS DK3aMEH.

IIpumepHbIe BOMPOCHI BXOJHOT0 KOHTPOJIA

Yo Takoe KOHIIEHTpAallusl BEIeCTBa.

UTto Takoe pacTBOp, U3 KAKUX KOMIIOHEHTOB OH COCTOUT?

JlaTp onpenienenue NpoLUeHTHON KOHIEHTPpaIUU

Jaiite onpeneneHue 3K30TepMUYECKUM PEAKLIASIM

PaccuuTaiite, CKOIBKO I'paMM CEpPHOM KUCIOThI COAEPIKUTCS B €€ pacTBOPE KOHLEHTpaluH |
MOJIB/JT

QP WN|-

IIpumepHoe qoMalIHee 3aaHUe

3agauya 1

PaccuutaTh mOpakTUYECKUW  MaTEpHAbHBIM  OallaHC W TEXHOJIOTHYECKHUE
MoKa3aTesiy mpoliecca mpou3BocTBa GochOpHON KUCIOTHI U3 dbochoputa
CasF(PQy)s: CasF(PO,); + 5H,S0O, +10 H,O = 3H; PO, + 5CaS0O42 H,O +HF.
[Ipou3BoANTENBHOCTH IO POCPOPUTY 1O BapUAHTAM:
1 2 3 4
[Tpon3BOINTENBHOCTE, 7700 8300 9000 5200

Kr/4

3amaya 2

PaccuntaTte TpakTHYECKMH  MaTepHAIbHBIA OallaHC W TEXHOJOTHYECKHE
nokaszarenu nporiecca nmpousBoacTea MoueBrHbBI CO(NH,),: 2NH;3; + CO, = CO(NH,), +
H,O. IIpon3BoAMTETEHOCTH IO MOYCBUHE TIO BAPUAHTAM:

1 2 3 4
[Ipou3BOUTENBHOCTD, 7700 8300 9000 5200
KI/4q
IIpumepHasi KOHTpPOJILHasI padoTa
3amava 1

Paccunrtate 1 opopMuUTH TEOPETHUECKUH (CTEXHOMETPUUIECKU) OanaHC mporecca
npousBoacTBa (ochopHoit kuciaotel u3 (ochopura: CasF(PO4); + 5H,SO4+10H,0 =



3H3PO, +5CaS0O,2H,0+HF. Omnpenenuth TeOpeTHUECKHE pacXoHbIe KOADHUITMEHTHI
CBIPbSI, TCOPETUYCCKHIA U a0COTFOTHBIN BBIXOJ IIEJICBOTO MPOYKTa U OTXOJIOB.
[TpousBoauTenbHOCTH O hochopUTy yKazaHa B TadI. 4:

Ta0muma 4

[Tpou3BOaUTENEHOCTD YCTAHOBKH 110 (ocHOpUTY 1O BapHaHTaM

Bapuant

1 2 3 4 5 6 7 8 9 10

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

L)

JTUTEITb-
HOCTb, KI'/4
IIpumepHbIi TECT
Bomnpoc Yro siBjsieTcsl 1eJIeBbIM NMPOAYKTOM B PeaKUHHU
Ne 1 2Cas(PO,);F + 10H,S04 + SH,O = 6H PO, + 10CaS040,5H,0 + 2HF
OtBer A | dhbocdopHas kuciora
OtBer b | dhropoBomopoa
OtBer B | rumc
OtBer I' | amarurt
Bomnpoc Yro ABJasieTcsl OTX0A0M B peakuuu NoJydyeHusi GochopHoi KUCIOTHI
Ne 2 (oTMeThTE HECKOJIHLKO BAPHAHTOB)
2Cas(POy)sF + 10H,SO4 + SH,O = 6H;P0O, + 10CaS040,5H,0 + 2H]
OtBeT A | anmatur
OtBer b | dhbocdopnas kucnora
OtBer B | dropoBoopon
Oteer I' | rumc
Bonpoc | BoidepuTe Bce TeXHHMYeCKHE NMOKA3aTeU NPOU3BOACTBA
No 3
OtBeT A | MPOU3BOIUTENHLHOCTh 000PYIOBaHUS
OtBer b | mpon3BoICTBEHHAS MOIITHOCTh
OtBer B | cebecTroumocts
Oter I' | mpomyckHasi cmocoOHOCTh 000PYAOBAHUS
Bonpoc | Kak noBbICHTH BBIXOJ MPOAYKTA B PeaKIIUM:
Ne 4 S02+0,502-S03+Q
Boi0epure cnnocoonl:
OtBeT A | NOBBICUTH TEMIIEPATYPY
Oter b | MOHM3UTH TeMITEpaTypy,
OtBer B | moBBICUTH /1aBleHUE
Oteer I' | HOHM3UTH JTaBIICHUE
Bonpoc | Yto Ha3bIBaeTCs paccoioM:
Ne §
A CMECh TBEPBIX BEIIIECTB
b CMeCh Ta3000pa3HbBIX BEIIECTB
B 3MYJIbCUA
r KOHIIEHTPUPOBAHHBIE PACTBOPHI TBEPIBIX BEIIECTB B BOJIE
Bonpoc | BeiOepuTe annmapar 6amHu ¢ Hacagkoi: (a) uiau (0)
Ne 6




aj

|
I

Al

HnzkocTs

HinakoeTs

Bonpoc IIpoueHTHAsi KOHIIEHTPAUMS MOKA3bIBAET:

Ne 7

A CKOJIbKO MOJIb BeliecTBa pactBopeHo B 100 r pactBopa

b CKOJIBKO TpaMM BelecTBa pactBopeHo B 100 r pactBopa

B CKOJIbKO MOJIb BemiecTBa pactBopeno B 1000 r pactBopa

r CKOJIBKO 9KBUBAJICHTOB BelecTBa pactBopeHo B 1000 r pactBopa

Chnucok TCOPETHYCCKUX IKIAMCHAIIMOHHBIX BOIIPOCOB

1 | Xumunueckas texHosnorus. Llenp XumMuueckoil TEXHOJIOTHH KaK HAYKH

2 | OcHOBHBIE MaTepHalbl MPOU3BOACTBA. BUIBI CHIPBS, OTXOJOB

3 | BcmomorarenbHbIe MaTepHaibl TPOU3BOJICTBA

4 | Opranu3alliOHHbIE IOKA3aTeNu TPON3BOCTBA

5 | Texnuueckue nokasarenan Npou3BOJICTBA

6 | DKOHOMHYECKHE MTOKa3aTeIH MPOU3BOICTBA

7 | Texnomornyeckue nmokasareinu NpOU3BOICTBA

8 | [lepuoanyeckue u HETIPepBIBHBIE IPOIIeCChL. [IpsiMbIe U KPyTrOBBIE CXEMBI
TEXHOJIOTUYECKOr0 Mpolecca

9 | OxgHo- 1 MHOTOCTaIUITHBIE TTpoLiecChl. OHO- U MHOTO-TIPOTYKTOBBIE CXEMBI
TEXHOJIOTHYECKOr0 Mpolecca

10 | DHepronoTpeOIAIONINE U YHEPTOMPOU3BOISIINE CXEMBI TEXHOJIOTHYECKOT0 TIpoIiecca

11 | OGparumsle 1 HeoOpaTtumble peakiuu. CkopocTh peakii. KoHcTaHTa paBHOBeCHS

12 | Llenn uaTeHCU(UKALMU TEXHOIOTHYECKOTo npoiecca. CriocoObl MHTEHCU(PUKAIUN
00paTUMbIX TOMOT€HHBIX U T€TEPOr€HHbIX peakluil (MepeurciInTh)

13 | BriBo/1 ypaBHEHMI BBIYUCICHHSI KOJIMYECTB PEarupyolX BEIIeCTB Yepe3 HayaabHOe
konuecTBO BemiecTBa A (Capo ) U €ro creneHb npeBpamieHus (X ) A peakuu va A+ v
B=vg R+vs S

14 | Bausinue n30bITKAa OJHOTO M3 PEareHTOB Ha XMMUYECKYIO peakiuto. [lokazathb
MaTeMaTHYeCKu Ha mpuMepe peakuuu A+B=R+S

15 | Bausinue Ha paBHOBecHe yaaneHue npoaykra. CnocoObl yaneHus NpoayKTa.

16 | BiusHue naBieHus Ha XMMUYecKylo peakuuu. [lokazaTh MaTeMaTnyecku Ha IpuMepe
peakiuu va A+ vg B=vg R+ vs S

17 | BnusHue pa3z6aBiieHus peakKIIMOHHON CMECH MHEPTHBIM BEIIECTBOM Ha MPUMEpE PeaKINU
neruapupoBanus 6yrana C,H10=C4Hg+H; (mokazats maTemaTH4ecku)

18 | BnusiHue TeMnepaTypbl Ha XMMUYECKYIO peakiuio. [loka3ate MaTeMaTHYEeCKH.
VYpasuenue nzobapsl Bant-I'opda

19 | Craguu rereporeHHoro nporecca. CKopocTh rereporeHHoro mnpoimuecca. Criocoos!
MHTeHCU(UKAINK (TI0Ka3aTh MATEMaTHUECKU U NIEPEUUCITUTD)

20 | OOmIast CKOpOCTh TeTEPOTeHHOTO Tporiecca MHTeHcHpuKanus nporecca, MPOTEKaroIIero
B 11 Py3nonHoi 0b1actu

21 | BausiHue TOBEPXHOCTH KOHTaKTa (ha3 Ha reTeporeHHsli mporecce B cucreme [-K

22 | BausiHue OBEPXHOCTH KOHTaKTa (ha3 Ha reTeporeHHsIi nporecc B cucreme ['-T




23 | JIBmkymiasi cuja rereporeHHoro nporecca. CriocoObl €e MOBBIICHUS
24 | CranpapTHbie cri0ocOOBI HHUIIMMPOBAHHS XUMHUYECKOI peakluu
25 | HecranmapTHble criocoObl MHUITMUPOBAHUSI XUMHUECKOW PEaKIIuU
26 | Cepnas kucnora. Ceipbe, CltocoObl MOJIYYeHUs, CBOMCTBA
27 | TexHONOTHYECKasi CXeMa IPOU3BOJICTBA CEPHOIM KHUCIOTHI METOIOM JIBOMHOTO
KOHTaKTHPOBaHHSI
28 | Crajguu npou3BOJCTBA CEPHOM KUCIOTHL. DUBNKO-XUMUS MPOIIECCa COKUTAHHS
29 | Craguu pOM3BOJICTBA CEPHOM KUCIOTHI. DUBNKO-XUMHUS ITPOIECCa OKHCICHHS
CEPHUCTOrO aHTUJPHUIA
30 | Craguu mpoU3BOJICTBA CEPHOM KHCIOTHL. DU3HKO-XUMUS TIpoliecca abCOpOIUH CEPHOTO
aHTHJIpUIA
IIkaJjabl oueHKH 00pa30BaATEJIbHBIX J0CTHKEHUN

IIkajga oneHKH BXOJIHOI'O KOHTPOJIA:

3aureHo: 3a,Z[aHI/I€ BBIIIOJIHCHO BCPHO, CAAHO B YCTAHOBJICHHBIC CPOKHU

He 3aureno: 3a,ZIaHI/I€ HE BBIIIOJIHCHO, BBLIIIOJIHEHO C OHII/I6K3.MI/I, KOTOPBIC
TpedyeTcs UCIIPABUTh, WM CIAHO MOCIIE€ YCTAHOBIEHHOTO CPOKa

IIlkana oOUEHKHM TecTa, [AOMAIlHEro 3aJaHUfA, KOHTPOJbHOH PadoOTHI
(o1ieHMBAETCS B MPOIIEHTAX):
IIpoueHTsI TpeGoBanus K 3HAHUSM

100-85 OTBeTbl Ha IIOCTABJIICHHBIE BOIPOCHI IIOJIHBIE, YETKHE M pa3BEPHYTHIE.

Peuienus 3amau JIOTMYHBI, JTOKA3aTEIbHBI U JEMOHCTPUPYIOT aHATUTUYCCKHE
Y TBOPUYECKHUE CITIOCOOHOCTHU CTYJ/ICHTA.
84-70 JlatoTcsi mojHBIE OTBETHI Ha IIOCTaBJIEHHBbIE BoIpochkl. [lokazaHo ymeHue
BBIJICJIATh PUYNHHO-CIICACTBEHHBIE CBs3H. [IpH pelieHun 3a1av JOMYIICHBI
HE3HAYMTENIbHBIC OMIMOKHM, WCIPABICHHBIC C IOMOIIBIO «HABOMISIIHX)
BOIIPOCOB TPEIIOaBATEIS.
69-60 OTBETHI Ha BOMPOCHI U PEIICHUS TIOCTABICHHBIX 33][a4 HEIOCTATOYHO TOJIHBIC.
Jlornka W TMOCIEIOBAaTEILHOCTh B PEIICHUU 3a/ad MMCEIOT HapylieHus. B
OTBETAX OTCYTCTBYIOT BBIBOBI.

Ouenku 6 oOannax BBICUMTBIBAIOTCI IIyTEM IPOU3BEAECHUSA BEINYMUHBI
BBICTABJIEHHOI'O MpPOILIEHTa 1 KOHKPETHOIO BHJA TEKYILIEro KOHTPOJIA Ha
MPEABAPUTENLHO BBIIEIEHHOE 1JI1 HEr0 KOJMYECTBO 0ayioB (B MpeAeiax pas3zena).

IIkaJjia oueHMBAHUA CTYIEHTA HA IK3aMeHe o qucuuiinie « Teopernueckue
OCHOBBI TEXHOJIOTHH HEOPraHUYECKUX BelleCTB»:

banasl
(utoroBoi OcBoenue
N N . TpeGoBanus Kk 3HAHUAM
pPEUTHHIOBOH | KOMIeTeHIU
OLIEHKH)
100-85 [TponBunyThIii | OTBETBI Ha IOCTABJIEHHBIE BOIPOCHI IOJHBIE, YETKHE U
YPOBEHb pa3BepHyThle. PemieHus 3amad JIOTWYHBI, JOKAa3aTelIbHBI H
JEMOHCTPUPYIOT aHATUTHUECKUE U TBOPUECKUE CIIOCOOHOCTHU
CTY/ICHTA.
84-70 Cpennuit Jatorcst mOJHBIE OTBETHl HAa TIOCTaBJIEHHBIE BOMPOCHI.
YPOBEHb [TokazaHo yMeHHE BBIIEISITh TPUIHHHO-CIICICTBEHHBIE CBSI3H.
[Tpu pemenuu 3amay JOMyIIEHBl HE3HAUYUTENIbHBIE OIIMOKH,
UCTIpABJIICHHBIE C TIOMOIIBI0  «HABOJSIIMX»  BOIPOCOB
npernoJiaBaTersl.
69-60 bazoBsIit OTBEeTHl Ha BONPOCHI W pEIICHUS TOCTABJICHHBIX 3ajad




YPOBEHb HEJOCTaTOYHO moyHbIE. JIorMka M TOCIenoBaTeNbHOCTH B
pELICHUH 3aad UMEIOT HapylleHus. B oTBeTax OTCYTCTBYIOT
BBIBOJIBI.

Crynenr, nonyuuBmmid menee 60 % oT MakcumanbHOro Oamia 3a paszen
OUCIMIUTAHBL WM TPOMEXKYTOYHYIO aTTECTAaIlI0, CUMTACTCSl HEATTeCTOBAHHBIM TIO
JAHHOW TUCHHUILINHE.

HtoroBast oleHKa TO HK3aMEHY BBICTABISIETCS IIyTeM IepeBOAa HaOpaHHBIX
OaJIJTIOB B COOTBETCTBHUH CO CJICAYIOMICH TaOJIHIICH:

Orenka o 5-0ayuTbHOM mIKane COTYE GRor 0 [ e T Onenka ECTS
JK3aMEH

5 — «omauunoy 90-100 A
85-89 B

4 — «xopouio 75-84 C
70-74 D

3 — «yoosremeopumenbHo» 65-69
60-64 E

2 — «Hey0081emBOPUMETILHOY Menee 60 F

YueOHO-MeTOAUYEeCKOE U HHPOPMALMOHHOE o0ecliedyeHUue Y4eOHO! NUCIUILINHBI
OcHoBHas nuTeparypa:

1. XuMnueckas TEXHOJIOTHS HEOPTaHUYECKUX BellecTB : yueOHoe nmocodue / T. I'.
AxmetoB, B. M. bycwirun, JI. I'. Talicun, P. T. AxmeroBa ; non penakmueit T. T
AxmeroBa. — 2-¢ usn., crep. — Cankr-IletepOypr : Jlanb, 2019. — 452 c. Pexum
noctyna: https://e.lanbook.com/reader/book/119611/#1

2. KozamepoBa, O. A. 3amauum W yHOpaXHEHUS 1O XUMHYECKOW TEXHOJOTHUHU
HEOpraHWYEeCKUX BelecTs : yueoHoe nocooue / O. A. Kozaaeposa, C. 1. Hudranues, K.
b. Kum. — Boponex : BI'YUT, 2019. — 59 c¢. Pexum pgocryna:
https://e.lanbook.com/reader/book/143270/#1

JlononHuTenbHasa IUTEpATypa:

3. Ileperynmos, 0. C. IlepepaboTka OTXOJIOB B XHUMHUYECKON TEXHOJIOTUU
Heopranudeckux Beniects : yuebHoe nocodue / 0. C. Ileperynos, C. . Hudranues. —
Boponex : BI'YUT, 2019. — 50 C. Pexum JNOCTyTa:
https://e.lanbook.com/reader/book/143266/#1

4. Kyxoa, O. II. Texuosnorumyeckoe obOopyaoBanue. OOoOpyIOBaHHE IS
TEIIOMacCOOOMEHHBIX TporieccoB : yueOHoe mocooue / O. I1. XKykosa, H. A. BoiiHoB. —
Kpacnosipck : Cubl'Y wum. akagemmuka M. ®. Pemernéra, 2018. — 108 c. Pexxum
noctyna: https://e.lanbook.com/reader/book/147455/#1

YuebHOo-MeToAnYEeCKas JIUTepaTypa

5. 3epubimkuHa A.A. Metoandeckue yka3aHusi K MpakTudeckon padote « OCHOBBI
MarepuasibHoro 6ananca. Yacte 1 CocraBlieHHE TEOPETHUSCKOTO (CTEXHOMETPHUUICCKOTO)
MarepuasibHOro 6aancay.- banakoso: BUTU HUAY MUOU, 2020

6. 3epubiikiHa A.A. Mertoauueckue yka3aHus K mpakTuyeckoi padore « OCHOBBI
MarepuasibHoro Oananca. Yacte 2 CocTaBlieHHE MNPAKTHUYECKOTO MAaTEpUAIBHOTO
Oananca» banakoso: BUTU HUAY MU®DU, 2020. - B anpodanuu

7. 3epHbiikuHa A.A. Mertoanueckue yka3aHus K mpakTuyeckoi padore « OCHOBBI
pacuera temioBoro Oananca» banakoo: BUTU HUAY MU®U, 2020. - B anpobanuu
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IIporpammHuoe ob0ecnieuenue u UHTEepHET-pecypChl:
- MpoIlecc peau3ali o0pa3oBaTeIbHON MPOrpaMmbl 1Mo gucuuIuinHe « Teope-

TUYECKHE OCHOBBI TEXHOJOTUHU HEOPTAaHMYECKHUX BEIIECTB» B COOTBETCTBUU C TpeOOBa-
auasmMu OC HUAY MUODH obecrieyeH HEOOXOAUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO
IPOTrpaMMHOT0 00eCTICUCHUS;

- IepedYeHb PecypcoB MH(POPMAILIMOHHO-TEIEKOMMYHHUKAIMOHHOU cetn «MHTep-
HET» HEOOXOIUMBIX JUII OCBOCHHS JTUCIMIIINHEI:

https://himapparat.com - coBpeMeHHbII HH)OPMATHBHBIN CaUT 1O MPOU3BOJICTBY
U OMHMCAHHIO TEXHOJIOTUIECKOTO 000PYI0BaHHUS

http://www.chemspider.com— mopran mnoncka U HHOOPMALMA O XHUMHYCCKUX
COCMHEHUSX

http://www.chem.msu.su/rus - mopra 31eKTpOHHON OHOJTHOTEKH 10 XUMUHU

MarepuajibHO-TeXHHYeCKOe odecnedeHne y4eOHoi 1M CHMIIHHbI
JlekiinoHHBIE 3aHATUSA MPOBOJATCS B CIELUAIM3UPOBAHHBIX  AYJUTOPUSIX,
OCHAILIEHHBIX ~ MYJIbTUMEIUNHBIM  OOoOpyaoBaHWeM. Jlns  mpoBeneHUs  JEKLIHH
UCIIOJIb3YETCSI MYJbTUMEIUNHBIN KypC JEKLIHMA, BUIEO(UITBMBI.
[IpakTyeckne 3aHATHS TPOBOIATCS B KOMIBIOTEPHBIX 3allaX, OCHAIIECHHBIX
HeoOxoauMmbIM [10.

MeToanyeckue peKOMeHIALUH JJIS1 CTYIeHTOB

1. YkazaHus 115 IpOCITyIIMBaHUS JICKIIUI

[lepen HayasoM 3aHATHNH BHHUMATEIBHO O3HAKOMUTHCA C YYE€OHBIM IJIAHOM
IIPOBENICHMSI JIEKIIUI U CIIMCKOM PEKOMEHI0BAaHHOM JIMTEPATYPHI.

Ilepen mnocelmleHHMEM OYEPENHOW JIEKIMM OCBEXUTh B NAMATH OCHOBHBIE
KOHUENIMK MpOWJEHHOrOo paHee Marepuana. lloaroroButrs mnpu HeEoOXOIUMOCTU
BOIPOCHI IIpenoasaTento. He Hano onacaThCsi, 4TO BOIPOCHI MOTYT OBITh TPOCTHIMH.

Ha nexknum OCHOBHOE BHHMMaHHUE CJenyeT YyAenarb He QopMmynaMm H
MaTEeMaTUYECKUM BBIKJIAJIKaM, & COJECPKaHUIO0 M3y4aeMbIX BOIPOCOB, OMPEIEICHUSIM U
IIOCTAaHOBKAM 3a]1a4.

B npouecce n3ydeHust JIEKIIMOHHOIO Kypca HEOOXOIMMO 1O BO3MOXKHOCTH 4aCTO
BO3BpAILATECS K OCHOBHBIM MOHSATUSIM M METOJAM pelieHus 3a1ad (3eCb BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTY/IEHTOB).

XKenaTenbHO MCHOMB30BaTh KOHCIEKTHI JIEKIUH, B KOTOPBIX HCIOJIb3YETCS
NPUHATAs [pernojaBaTesieM CUCTeMa 0003HaYEHUI.

Jia Gosiee moipoOHOro U3yUeHUs Kypca cieayeT paboTaTh ¢ peKOMEH0BaHHBIMU
JUTEPATYPHBIMH HCTOYHUKAMH U BHOBb IOSBIISFOIMMUCS UICTOYHUKAMM.

2. YKa3aHud IS y4acTus B IPAKTHYECKUX 3aHITHUIX

[lepen mocelieHreM NPAKTUYECKUX 3aHATHU YSICHUTh TEMY M CaMOCTOSITEIBHO
W3YYUTh CBA3aHHBIE C HEW MTOHATHUS U METO/IbI PELICHU 3a1a4.

[lepen pemeHneM 3aaay aKkTUBHO y4acTBOBAaTh B OOCYXKJIEHHUH C IpernojaBaTesieM
OCHOBHBIX TIOHSTHM, CBSI3aHHBIX C TEMOW MPAKTUYECKOTO 3aHATHS.

B mpouecce penienus 3a1a4d BECTH TUCKYCCHIO C PENOIABATENEM O IPABUIbHOCTH
MPUMEHEHUSI METO/IOB UX PELIECHUS.
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[Io BO3MOKHOCTH CaMOCTOATENBHO NOBOAUTH PEIIEHUE NPEMJIaraeMbIX 3aaad a0
OKOHYATEIbHOTO UTOTA.

B KOHIIE NpPaKTUYECKOTO 3aHATUS. TpPU  HEOOXOJIUMOCTH BBIICHUTH Y
PENOAABATENS HEACHBIE BOIIPOCHI.

OcHOBHBIE pe3yJIbTaThl BHITOJIHEHHS pabOThl HEOOXOAUMO pacreyaTarh.

3.YkazaHust 17151 BBITIOJHEHUS CAMOCTOSITEIbHON PabOThI

[Tonyunts y mpenoaaBatelis 3alaHUE U CIUCOK PEKOMEHIAOBAHHOM JUTEPATYpHI.
N3ydyeHne TEOPETMUECKHX  BOIPOCOB  CIEAYET IPOBOAUTH IO  BO3MOYKHOCTH
CaMOCTOSITENIbHO, HO TPH 3aTPYAHCHUAX 00paIaThCs K MPEroaBaTesio.

[ToaroToBUTH MUCHMEHHBIN OTUET O MPOJIETAHHON padoTe.

[Tpu BEIMoOMHEHNN (PPOHTANBHBIX 33JaHUI TT0 YCMOTPEHUIO MPENoaaBaTelis padoTa
MOKET OBITh OlICHEHa 0e3 MUCHPMEHHOTO0 OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJBHBIC
BOITPOCHI, IPY YCIIOBUH aKTUBHOM CAaMOCTOSATEIBHOU paOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToauyeckue peKOMEHAALMH ISl IIpenoaaBaTe/ien

1. Ykazanus 115 IpoBeACHUS JICKIIMI

Ha mnepBoil BBOAHOW JeKIMUU cJlieiaTh OOUIMH 0030p CoJepKaHHs Kypca H
OTMETHUTh HOBBIE METOJBl U MOAXOJbl K PEIICHUIO 3a7ay, paCCMaTPUBAEMBIX B KypcCe,
JIOBECTH JI0 CTYJICHTOB TpeOoBaHus Kadeapbl, OTBETUTH HAa BOIIPOCHI.

[Ipy mOATOTOBKE K JIEKIIMOHHBIM 3aHSITUSIM HEOOXOJMMO MPOAyMaTh IUJIaH €ro
MPOBEICHUS, COAEPKAHUE BCTYNMUTEIBHON, OCHOBHOW W 3aKJIFOUYMUTEIIbHON YaCTH JIEKIUH,
03HAKOMUTBHCSI C HOBHMHKAMHU Yy4e€OHOMW M METOJUYECKOW JUTEpaTypbl, MyOJUKAIUSIMHU
MEPUOINYECKON MEYaTH MO TEME JICKIIUOHHOTO 3aHATHSA. llepen n3nokeHnem TeKylero
JEKIIMOHHOTO MaTepuajia HalmOMHUTh 00 OCHOBHBIX HWTOrax, JOCTUTHYTBIX Ha
npenpiaymmx Jgeknuax. C 3ToM Henblo0 3aJaTh HECKOJIBKO BOIPOCOB ayJIUTOPUU U
OCYIIECTBUTH BHIOOPOUHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

B xozie JEeKIMOHHOTO 3aHATHS MperoAaBaTeNb JOHKEH Ha3BaTh TeMy, y4eOHbIE
BONPOCHI, O3HAKOMUTH CTYJIEHTOB C IIEPEYHEM OCHOBHOW U JIONOJHUTEIBHOU
JUTEpATYphl TI0O TeMe 3aHATUA. PackpeiBas cojepkaHue ydeOHBIX BOMPOCOB,
AKLEHTUPOBATh BHUMAHHUE CTYJACHTOB Ha OCHOBHBIX KaTE€rOPUSX, SBJICHUIX U MPOLIECCAX,
O0COOEHHOCTSIX UX MpoTeKkaHusi. PacKkpbiBaTh CYyIIHOCTh U COACPIKAHUE PA3IMUHBIX TOUEK
3pEHUS U HAYYHBIX MOJX0/I0B K OOBSICHEHHUIO TEX UM UHBIX SIBIICHUN U TIPOIIECCOB.

Cnemyer apryMeHTHPOBAaHO OOOCHOBATh COOCTBEHHYIO MO3UIIHUIO MO CIIOPHBIM
TEOPETUYECKUM Bompocam. I[IpuBoauth npuMepbl. 3agaBarh MO XOIy H3JIOKECHUS
JIEKIUOHHOTO MaTepualja pUTOPUYECKHUE BOIMPOCH U CAMOMY JaBaTh HAa HUX OTBET. DTO
CIOCOOCTBYET aKTHUBM3ALMKM MBICIUTEIBLHON JEATEIBHOCTH CTYACHTOB, MOBBIIIEHUIO UX
BHUMAaHUS M MHTEpECa K MaTepuainy JEKIuu, ee coaepxkannto. [IpenogaBarens nomkeH
PYKOBOJUTH pPabOTONM CTYAEHTOB IO KOHCIEKTHPOBAHUIO JICKIIMOHHOIO MaTepuaa,
MOYEPKUBATh HEOOXOAMMOCTh OTPAKECHHS B KOHCIEKTAaX OCHOBHBIX TMOJIOKCHUI
M3y4aeMoOil TeMbI, 0CO00 BBIJIETISS, KATETOPHANIBHBIN armapaT. B 3aKiI0unTeTsHON YacTH
JEKIMA HE00XoauMo CchOPMYIHpPOBATh OOIIME BBIBOJALI MO TEME, PACKPBIBAIOIINE
coJiepKaHUE BCEX BOIMPOCOB, MOCTaBIEHHBIX B JeKuu. OOBSBUTH IJIAH OYEPETHOTO
MPAKTUYECKOr0 3aHATHSA, JaTh KPATKHE PEKOMEHAAUUHU [0 NOATOTOBKE CTYIECHTOB.
OnpenenuTs MECTO M BpeMsl KOHCYJbTAIIMU CTYJEHTaM, MOKEJAaBIIUM BBICTYIIUTh C



JOKIJIaJaMH U pedeparamu.

Ha nocnenneit nekuuu yaeauTs BpeMs 15 0030pa HanboJsee BaXKHbIX MOJI0KEHUH,
PacCMOTPEHHBIX B KypcCe.

2. Yka3zaHus U1l IPOBEECHUS IPAKTUUECKUX 3aHATHH

Yerko 0003HAYUTH TEMY NIPAKTUYECKOTO 3aHITHSL.

OOcyauTh OCHOBHBIE MMOHATHS, CBSI3aHHBIE C TEMON MPAKTUUECKOTO 3aHATHUSI.

B nponecce pemieHust 3aad BECTH JUCKYCCHUIO CO CTYIEHTaMHU O MPABUIIBHOCTU
MPUMEHEHUS TEOPETUYECKUX 3HAHMM.

OTmeuaTh CTyAEHTOB, Han0OJIee aKTUBHO YYacCTBYIOUIMX B PEIICHHH 3a1ad U H
JTUCKYCCHSIX.

B KOHIIE MpPaKkTHYECKOro 3aHATUS 3a1aTh ayJAUTOPUU HECKOIBKO KOHTPOJIBHBIX
BOIIPOCOB.

3.YkazaHusi 1o KOHTPOJIIIO CAMOCTOSITEIbHON pabOThI CTY/IEHTOB

ITo ycMoTpeHuto mpernonaBareis 3aJaHUE HAa CaMOCTOSITEIbHYIO padOTy MOKET
OBITh MHIMBUTyAJIbHBIM U (PPOHTAIIBHBIM.

[Ipy wucnonp30BaHMM HMHAWBHUIYAJNbHBIX 3aJaHUil TpeOoBaThb OT CTYyJEHTa
NUCBMEHHBIN OTUET O MPOEIaHHON padoTe.

[Tpu nmpumeHeHUH (POHTAIBHBIX 3aJaHUI BECTU KOJJICKTUBHBIE OOCYXIECHHUS CO
CTYJI€HTaMH OCHOBHBIX TEOPETUYECKUX TIOJIOKECHHI.

C 1enpl0 KOHTPOJISI Ka4eCTBa BBIMOJIHEHUS CaMOCTOSITENIbHOM paboThl TpeOOBaTh
WHIUBUyaJIbHBIE OTYETHl (JAOMYCTUMO BMECTO MHMCBMEHHOIO OTYETa HPUMEHSThH
WHJUBUTyaJIbHbIE KOHTPOJBHBIE BOIIPOCHI).

[Iporpamma cocrtaBieHa B cooTBeTcTBUU ¢ TpedboBanusmu OC HUAY MUDU u
y4eOHBIM IJJTAHOM OCHOBHOM 00pa3oBaTelbHOM IPOTpaMMbl IO  HAMNpPaBJICHUIO
noarotoBku 18.03.01 «XuMudeckasi TEXHOJIOTUSD.

Pabouyro mporpaMmy COCTaBIII: IOLEHT 3€pHBIIIKUHA A. A.

Penenzent: nouent 3yoosa H.I'.

[Iporpamma onmob6pena Ha 3acemanuu YMKH  18.03.01 «Xumuueckas
TEXHOJIOTHS.

[Ipencenarens yueOHO-MeTOMUecKo Komuccun Yepnosa H.M.



