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He.ﬂb OCBOCHUSA NUCHUILJINHBI

«TeopeTrueckue OCHOBBI TEXHOJOTUM HEOPTaHWMYECKUX BEMIECTB» - 93TO
TUCITUIUIMHA O HamOoJiee HKOHOMHYHBIX MpOIEccax MPOU3BOACTBA HEOOXOIMMBIX
YeJIOBEKY HEOPTaHMUECKHUX BEIIECTB (HAIPpUMEDP, MUHEPATLHBIX yI0OPEHH, TOBAPEHHOM
COJIM, TUIIEBOM COJIBI U TIP.).

N3yyeHnue naHHOW JUCHUIUIMHBI UMEET CIEAYIOIINE LEu:

- YCBOCHHE OOIIMX 3aKOHOB ((pu3nueckux, PU3NKO-XUMHUUECKUX U MHKEHEPHBIX ),
MOCJIEIOBATEIbHOE MPUMEHEHHE KOTOPBIX JaeT BO3MOXKHOCTh ONTHUMAIBLHOTO PEIICHHUS
TEXHOJIOTHYECKOU MPOOIIEMBI;

- 03HAKOMJICHHE C HEKOTOPHIMH HCIIOJIb3yEeMBIMH B HACTOSAIIEE BPEMsI METOJIAMHU
MIPOU3BOICTBA HEOPTAHUIECKUX BEIICCTB.

WN3yyeHue  JOUCHUIUIUHBI  JOJKHO OCHOBBIBATHCS HA  CIEAYIOIIHX
poQeCCUOHANIBHBIX CTaHIapTaxX:

- 26.001. Cneruanuct mo o0ecrnedYeHn0 KOMIUIEKCHOTO KOHTPOJISI POU3BOJICTBA
HAaHOCTPYKTYPUPOBAHHBIX KOMIIO3UIITMOHHBIX MAaTEPUAIIOB;

- 26.004. Crerpaniict 1Mo MPOM3BOACTBY BOJOKHHCTHIX HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTePHAJIOB.

MecTto nucuuminnbl B crpykrype OOII BO

[IpenogaBanue JCLIUTUTAHBI «Teopernueckue OCHOBBI TEXHOJIOTUU
HEOPraHMYECKUX BEIIECTB» 0a3zupyeTcs Ha MEKIUCIUIIIMHAPHBIX CBSA3SX U HEPA3PHIBHO
CBSI3aHO C U3YUYCHHEM TAaKUX AUCIUIUIMH, KaK MaTemaTuka, oO0Ias U HeopraHuyeckas
XUMUSI, aHaJUTUYeCKass XUMHS, (PU3MYECKass XUMHUs, (DUINKO-XUMHUYECKUE METOIbI
aHanu3a, MOBEPXHOCTHBIE SIBJICHUS U AUCIEPCHbIE cUCTeMbl. [lonyyeHHbIe 3HAHUS 110
JTUCIUIUIMHE  TOTPEOYIOTCS IS M3YYCHUS]  CHCIHUAIbHBIX ~ XMUMHYECKUX u
TEXHOJOTUYECKUX TUCIUIUINH TaKUX KakK:

- 001I1ast XUMUYECKasi TEXHOJIOTHS;

- XUMUYECKHUE PEaKTOPHI;

- TEXHOJIOTHSI BOAOIOATOTOBKA U OYUCTKH CTOUYHBIX BOJ;

- METOJIbl UCCIIEIOBAHUS TEXHOJOTUN HEOPTAHUUECKUX BEIIECTB,;

- TEXHOJIOTHSI KaTaIN3aTOPOB U aJICOPOCHTOB,

- TEXHOJIOTHSI MUHEPAJIbHBIX YA0OPEHUH, COJIEH U IIeTI0ueH;

- pacyeT 1 BHIOOp MaTepUaioB U 000PYIOBAHUS MPU TPOSKTUPOBAHUU;

- TEXHOJIOTHSI CEPBI U CEPHOM KHUCIIOTHI;

- TEXHOJIOTHUSI CBSI3aHHOTO a30Ta.

[locne w3ydeHHs JUCHUIUIMHBI BBIMYCKHUKM JOJDKHBI  OBITh TOTOBBI K
BBITIOJTHEHUIO CIIEAYIOIINX TPYAOBBIX (DYHKITHIA:

- A/06.6. Pa3paboTka npeaioKeHui T0 KOMIUIEKCHOMY HCIIOJIb30BAHUIO CHIPhS U
YTUJIU3AIUU OTXOJ0B TPOU3BO/ICTBA;



- D/01.6. CoBepiiieHCTBOBaHHE TEXHOJIOTUH, MEXaHU3AIUs U aBTOMATU3ALUS TIPO-

M3BOJACTBCHHBIX IIPOLCCCOB.

Komnerenuun odyuaromerocsi, popMmupyembie B pe3yJibTaTe 0CBOCHHUS JUCHHUILIMHBI

B nmpomecce ocBoeHUs JaHHOW AUCIHUTIIAHBI

ClIeaAyromue KOMIICTCHI UM

— obmenpodeccruoHambHbIC

y cTylneHta GopMUpPYIOTCS

Kon HaumenoBanue
WHaukaTopsl JOCTHKEHHSI KOMIIETEHIIUH
KOMIIETEHIH KOMIIETEHIIUH
OIIK-1 Cnocoben  usyuyars, | 3-OIIK-1 3HaThb (U3UKO-XMMHYECKHE CBOICTB
aHAJIM3UPOBATh, MaTepHalioB, OCHOBBIBAACh HA 3HAHMAX O CTPOCHUHU
HCII0JIb30BATh BELIECTBA, IPUPOAE XUMHUUECKOM CBS3H Pa3IMUHBIX
MEXaHU3MBI KJIACCOB XUMMUYECKUX 3JIEMEHTOB, COCIMHEHUMH, BELIECTB U
XUMHUYECKHUX PEaKLUil, | MaTepUaJIOB
IIPOUCXOJIAIINX B | Y-OIIK-1 YMeTh HCNOJIB30BaTh MEXaHU3Mbl XUMUYECKHUX
TEXHOJOTHYECKHUX peaKIuii, MPOUCXOIAIINX B
nporeccax U | TEXHOJIOTMYECKHUX Mpoleccax M OKPYXKAIoLEM MUpE, Ui
OKpPY)KAIOILIEM MHUpE, | OIpe/IeleHHs] KaUeCTBEHHBIX U KOJMYECTBEHHbIX
OCHOBBIBAsICh Ha | XapaKTePUCTUK BEIIECTB U MaTEepUAJIOB
3HaHUAX O cTpoeHuu | B-OIIK-1 Bnagers aHain30M METONOB ONpEAESICHUs
BEIIECTBA, IpHUpoJie | TpeOyeMbIX TapaMeTPOB U3MEPEHNUS KaUeCTBEHHbBIX
XUMHUYECKON CBSI3U M | M KOJMYECTBEHHBIX XapaKTEPUCTUK NpoO ChIpbs U
CBOWCTBaX pa3iMyHbIX | MosydadpuxkaToB
KJIACCOB XMMMUYECKUX
3JIEMEHTOB,
COCIMHCHHI, BCIICCTB
U MaTepuajoB
OIIK-4 Crniocoben 3-OIlIK-4 — Hcnonp3yeT 3HAHHUS  TEXHOJIOIMUYECKOIO
obecrieunBaTh mporecca M METOJOB JIabOpaTOpHOTO KOHTPOJIS ChIPhA,
IIPOBEACHUE 1os1y(abpuKaToB ¥ TOTOBOM MPOIYKIIMH B COOTBETCTBUH C
TE€XHOJIOTHYECKOT O peraamMeHToM
npoiiecca, V-OIIK-4 — JleMOHCTpUpYeT YMEHHE B OOECICYCHHUH
HCII0JIb30BATh IIPOBEJIEHUS TEXHOJIOTHYECKOTO MPOLIECCa B COOTBETCTBUU
TEXHUUYECKHE C  perjaMeHToM U KOHTPOJUpPYET  IapaMeTphl
CpeacTBa IUIA | TEXHOJIOTUYECKUX IPOLIECCOB, CBOMCTB CHIPbsI U TOTOBOM
KOHTPOJISI TapaMeTPOB | MPOAYKLUHU, HUCIIONb3Yys TEXHUUECKHUE CPECTBA
TE€XHOJIOTHYECKOT O B-OIIK-4 — Onmnpexaenser mapaMeTpbl  H3MEpEHUs
mporecca,  CBOMCTB | KQUECTBEHHBIX U KOJMYECTBEHHBIX XapaKTEPUCTHK CBHIPbS
CBIpbS W TOTOBOH | M moiypabpuKaTOB
MIPOTYKITUH, u
OCYILIECTBIIATh
U3MEHEHUE
napaMeTpoB
TEXHOJIOTHYECKOT 0
nporecca npu
W3MEHEHUU  CBOWCTB
CBIPbSI
OIIK-6* Cnocoben mnonumars | 3-OIIK-6 3HaTh NpUHIMIBI PAOOTHI COBPEMEHHBIX

MPUHIUIBI paOOTHI
COBPEMEHHBIX

MH(POPMAIIMOHHBIX TEXHOJIOT U
VY-OIIK-6 YMmeTh ucnonbp30BaTh COBPEMEHHbIE




nH(pOPMaITMOHHBIX
TEXHOJIOTUH U

penieHus 3anay
npodeccnoHanbHOM
e TEIbHOCTH

HUCIIOJIBb30BAaTh HX IJIA

MH(GOPMALMOHHbBIE TEXHOJIOTUHU U IPOTPaMMHBIE

CpeZACTBa MpH PeICHUH 3a/1a4 MPOoPeCCUOHATBHON
JeSITeNbHOCTH

B-OIIK-6 Bnagers HaBbIKaMH PabOThI C COBPEMEHHBIMHU
MHGOPMALIMOHHBIMM TEXHOJOTMSAMU M HPOTrPaMMHBIMU
CpeACTBaMU TpU pEIIeHHH 334a4 NpoecCHOHATHHON
JeSITeNbHOCTH

* - nanHas komnerenuus Gopmupyercs ¢ 01.09.2021 r.

— npogeccuoHaNIbHbIE
Kon HaumenoBanue NuaukaTopbl JOCTUKEHUS KOMITETEHIIUU
KOMIETEHIINH KOMITIETEHIINH
I1K-2 crocoben 3-IIK-2 3Hare CcBOMCTBA XHWMHYECKHX  DJIEMCHTOB,
WCIIOJIb30BaTh 3HAHWE | COSAMHCHHI U MaTePHAIOB HA UX OCHOBE JIJISi COOJTFOICHUS
CBOMCTB XUMUYECKHX | TEXHOJOTUYECKOIO perjiaMeHTa
3JIEMEHTOB, V-IIK-2  YMeThb  HCIOJB30BaTh  3HAHHUS  CBONCTB
COEMHEHUN U XUMHYECKHX JJIEMEHTOB, COSMHEHUI 1 MaTepUaIOB Ha UX
MaTepuaioB Ha UX OCHOBE I pEILIeHUs 3a7ad IO BBITYCKY MPOAYKIIUU B
OCHOBE JIJISl PEIICHUSI | CTPOTOM COOTBETCTBUU C TEXHUYECKUMU TPEOOBAHUAMU
3a7a4 B-I1K-2 Briagets HaBbIKaMu pa3pabOTKU MPEITIOKESHHUS 110
npodeccnoHanbHOM KOMIUIEKCHOMY HCIIOJIb30BAaHUIO CHIPbsl U YTUJIM3AIUU
NEeSATETbHOCTH OTXOJIOB MPOU3BOJICTBA
Saz[atm BOCIIMTAHHUSA, PCAIU3YEMbBIC B PaAMKaX 0CBOCHUA JUCHHUIIINHDBI
Bosneuenue B
Coznanue
Hanpasnenue/ o Hcnonp30oBaHne BOCIUTATEIBHOTO Pa3HOIIAaHOBYIO
1enu ’ MOTEHIIMaja Y4eOHOU TUCITUTIINHBI BHEYUYEOHYIO
00ecreunBaInX
JeSITeNIbHOCTh
B-14 dbopmupoBanue Hcnonp30BaHre BOCIHUTATEIHHOTO 1.Opranuzanus
[TyOOKOTO MOTEHIMANa TUCIUILIAH HAYyYHO-TIPAKTUYECKUX
MMOHUMaHUS €CTECTBEHHOHAYYHOTO U KOH(EPEHIINI U BCTpey
COIMAIFHOM  poJiK | 001IenpodhecCuOHaTFHOTO MOTYJISI C BEIYIIUMH
npodeccuu, TSI CrieIuaIucTaMu
MTO3UTUBHOM U | - GOpMHUPOBAHMS TTO3UTHBHOTO MpEANPUITHI TOPOJA U
AKTUBHOU OTHOIICHHUS K Mpodeccur MHKEHepa | BeTepaHaMH aTOMHOMU
YCTaHOBKH Ha | (KOHCTPYKTOpPA, TEXHOJIOra), OTpaciu.
LEHHOCTHU MMOHUMAaHHUA €€ COLMAIbHOU 2. Opranu3zanus u
n30paHHOM 3HAYUMOCTHU U POJIH B OOIIIECTBE, MIPOBE/ICHHE
CIEIUAIbHOCTH, CTPEMJICHHS CJIeIOBATh HOpMaM MPEAMETHBIX OJIUMITHA]T
OTBETCTBEHHOTO poeCCUOHAIBHON ATUKU Y y4acTHhe B KOHKypcax
OTHOIIIEHUS K | TOCPEJCTBOM KOHTEKCTHOTO po¢eCCuOHATBHOTO
npodeccuoHaIbHO | 00y4YeHMs, pellIeHUs] TPAKTUKO- MacTepCTBa.
W J1eATeNbHOCTH, | OPUEHTUPOBAHHBIX CUTYallHOHHBIX 3.Yuacrue B
TpyRy 3azay. €XKETOIHBIX aKIIUIX
- (hopmupoBaHUS YCTOMYNBOTO CTYJIEHYECKHUX
uHTEpeca K mpodeccunoHaIbHOMI CTPOUTENBHBIX OTPSAO0B
JIeSITENLHOCTH, CIIOCOOHOCTH
KPUTUYECKH, CAMOCTOSITETHHO
MBICJIUTh, TOHUMATh 3HAYHMMOCTh




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

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

CTpyKTypa u coaep:kaHue y4eOHOM TUCUMILIMHBI

JucuumuinHa TIpernogaeTcs CTyJIeHTaM B 5-oMm cemectpe. OOmas TpyJaoeMKOCTh
NUCILMIUIAHBI cocTaBisieT 4 3ad. en., 144 ak. yaca.
KaJsiengapHbii nmiian

Ne | Ne HanmenoBanue pasaeia Buabl yueoHoii AtTecra Makcu
P (TemMbl) JUCUMIIIIMHBI JAesiTeJIbHOCTH (B Yacax) s pas- MAaJIbHBII
a e Q| o aeaa 0asa
2| =
3 M = < (¢popma) 3a
i bl o 4 pas3aen
o = o =
I = = o =
5} 4 (=) s ®)
a > ) < [=% ="
4] EIEIE |Q
| paznen
1 1 | OcHOBHbBIE TOHATHS 2 8 18 113 25
2 | Uarencudukanus 2 18 | (mMchEMeHHO)
TOMOTE€HHBIX  HEOOpaTUMBIX
peakuui T
3 | UaTencudukamus 4 18 | (IMCBMEHHO)
PaBHOBECHBIX NIPOLIECCOB
Il paznen
2 4 | arencuduxanms 2 8 18 13 25
TeTEPOreHHBIX PEaKIUi (MMCbMEHHO)
5 | CnocoObl  WMHUIMUPOBAHUS 2 18
XUMHUYECKUX PEaKIui T
6 | TexHonOTHA MPOU3BOJICTBA 4 22 | (IMCBMEHHO)
HEOpPraHMUYECKUX BEIIECTB Ha
IIPUMEPE CEPHON KHUCIIOTBI
36 IK3aMeH 50
Buja npomexyTouHoli aTTecTanuu 144 | 16 16 | 112 100

[Ipumeuanue: ucnoiabzyembie Gopmbl arrectanuu paszaenoB: I3 — momaiinee
3aganue, T - Tect



Conep:kaHue JIEKIIHOHHOTO Kypca

TEM
bl

Bcero
4acoB

JICKI
HH

Tema sexkuuu. Bonpockl, oTpadarbiBaemMbie HA
JIEKIIUM

YyeoHo-
MeTOANYeCKOoe
ol0ecreueHmne

4

5

Pa3zgen 1

OcHOBHBIE TOHATHS

IlonsTHE XWMHUYECKOW TEXHOJOTHUH, IIedb. BuIbI
CBHIpbsi, MPOAYKTOB. [loHATHS Mpolecca mepepadOTKH,
MPOU3BOACTBEHHBIX CcTaaui, TEXHOJIOTUYECKOM
pexxuma. OcHOBHbIE TMOKa3aTend A((HEKTUBHOCTH:
OPraHU3alMOHHBIE, TEXHUYECKHUE, TEXHOJIOTHYECKUE,
SKOHOMMYECKHE.

NHaTencudukanusi TroOMOreHHbIX He00paTHMBbIX
peaxumi.

[Tonsatne wHTEHCHUKAIMHA. [ OMOTEHHBIE pPEaKIHU.
NHTeHcudukanuss HeoOpaTUMBIX peakuuid. BiusHue
Ha CKOPOCThb PEaKIMM KOHUEHTPALMM, TEMIIEPaTyphl,
JIABJICHUS, KaTaJln3aTopa.

3,4

Nurencudukanuss  roMOreHHbIX  PaBHOBECHBIX
peaxumi.

OOparumble  peaknuu. XUMHUYECKOE paBHOBECHE.
Koncranta paBHOBecus. ITpunoun Jle-IllaTenbe.
CrexuoMerpuueckuii Oamanc. BnusHue Ha caBur
paBHOBECUsI TEMIIEPATYPHI, NABICHUS, KOHLIEHTPALIUH.
MeTonbl M30BITKA OJHOTO W3 HCXOJTHBIX BEIIECTB U
yAQJIEHUsT TPOJAYKTa M3 30HBl peakuuu. Meton
pa30aByIeHNs PEAKIIMOHHOM CMECH.

1-11

Pa3zgen 2

HNHTeHcuguKanms rereporeHHbIX peakuuil

Cragum  reTeporeHHoro  mpouecca.  YpaBHEHHE
CKOPOCTH. BiusiHue Ha CKOPOCTH MpOILEcCa KOHCTAHTBI
CKOpOCTH, KodpuureHTa Macconepenauu,
MOBEPXHOCTU KOHTaKkTa (a3, [BWXKYILEH CHJIBI
nporecca

Cnoco0nl HHUIUHUPOBAHUA XUMHYECCKHUX peakuuﬁ
CTaHI[apTHBIC 151 HECTAaHAApPTHBIC MCTOMHEI.
TCpMI/IIIGCKI/Ie n kataautudeckue. CeIeKTUBHOCTD
MCTOIO0B. (DOTOXI/IMI/I‘ICCKI/IC, paaualiuOHHBIC,
MCXaHUYCCKUE U TIP.

7,8

Texnoaorus NPOU3BOACTBA HEOPraHu4YeCKuX
BelIeCTB HA MPpUMepe CePHOM KMCJIOThI

Cepnas kuciora, ee cBoiictBa. CrocoObl MOTYYECHHUS.
TexHonornyeckass cxeMa MPOU3BOJCTBA  CEPHOM
KUCJIOTBl M3 Ta30BOM CEpbl METOAOM JBOWHOIO
KOHTakTHpoBaHusA. Crtaguu mnpous3BoAcTBa. DU3MKO-
XHAMHMS TTPOLIECCOB.

1-11,12




IlepeyeHb NpaKTUYECKUX 3AHATHH

TEMbI

Bcero
JacoB

Ne Tema NMPAKTUYIECKOI'0 3aHATHA. Baz[a}mﬂ,

3aHSITH| BONPOCHI, 0TPadaTbIBaeMble HA NPAKTHYECKOM

A 3aHATHHN

Y4yeOHO-
MeTOANYecKoe
odecrmeyeHue

N

3 4

5

1,2

2,4, | OCHOBBI pacueTa TEOPETUIECKOTO
(CTEXHMOMETPUYECKOTO) MaTepHUaAIbHOTO OanaHca
[ToHsTHSA TPOU3BOACTBEHHON MOILIHOCTH,
MIPOU3BOIUTETHHOCTH

[TonsTHs MpUXoa, pacxoia, TECOPETUIECKOTO U
MPAKTUYECKOT0 MaTepruaabHOTO OaiancoB. OCHOBBI
pacdera MaTepuaIbHOTO OallaHCca MHOTOCTaIMIHHOTO
nporecca. [[puyMeHeHre XUMHYECKUX PEaKIIUH TS
COCTAaBJICHHS TeOopeTuyecKkoro 6ananca. OCHOBHbIE
TEXHOJIOTHYECKHE TTOKA3aTelId MTPOU3BOICTRA,
paccuMTaHHBIC IO CTEXHOMETPUHN: PACXOTHBIC
K03((QUIIMEHTBI, BEIXO/bI MPOJYKTOB, OTXOOB.

5

3,4

6,8 OcHOBBI pacyeTa MPaKTUIECKOr0 MaTePHAITLHOTO
OalaHca U OCHOBHBIX TEXHOJOTHUYCCKHUX MTOKa3aTelei
MIPOU3BOJICTBA

V4er npu COCTABICHHH MPAKTHYECKOTO
MaTepHaIbHOrO OajlaHca CTEIIEHH MPEBPAIICHUS,
MIPUMECEH, BJIar, MoTephb 1o crajusiM. OCHOBHBIC
TEXHOJIOTMYECKHUE MTOKA3aTeNIU MPOU3BO/ICTBA,
paccYMTaHHBIE M0 MPAKTUYECCKOMY MaTepHATbHOMY
Oanancy: pacxoHbIe K03()(OUIIUEHTHI, BEIXOIBI
MPOJIyKTOB, OTXO/I0B, OTHOCHTEJIbHBIN BBIXOJI OT
TEOPETUYCCKH BO3MOKHOTO.

3,4

10,12 | OcHoOBEHI pacyeTa TEIIOBOTO OanaHca

: [TocTpoenne TemIoBOro Oananca Ha OCHOBE JIAHHBIX
MaTtepuaabHoro 6ananca. OCHOBHbBIE (JOPMYIBI
pacuera HTaJbIUH, TEIII0EMKOCTH. YUeT (pa3oBbIX
MIEPEX0/I0B, MePeXo/ia TeMJIOThI Yepe3 CTEHKY.

3aganus 1Js CAMOCTOSAATEJILHOH PadoThI CTYJA€HTOB

TEM
bl

Bcero
Yacos

3agaHus, BONPOCHI, 1JIS CAMOCTOSITEJILHOTO U3yYeHU sl
(3apanus)

Y4yeoHO-
MEeTOANYeCcKoe
odecrmeyeHue

3

4

24

OcHOBHBIE IOHATHSA

[TonsiTHE XMMMUYECKON TEXHOJOTMH, LeNb. Buasl cbIpbs,
MPOJYKTOB. [TonsTus mpotecca nepepadboTKH,
IIPOU3BOJCTBEHHBIX CTaJANM, TEXHOJOTMYECKOW pexuMa.
OcHOBHBIE MTOKa3aTeNn 3¢ (HEeKTUBHOCTH:
OpraHM3al[MOHHbIE,  TEXHUYECKHE,  TEXHOJOIMUYECKHUE,
SKOHOMHUECKHE.

24

HNurencupuxanus TOMOT€HHBIX Heo0paTUMBIX
peaxkumii.

[TonsitTne  wHTeHcU(ukanuu. ['OMOTeHHBIE  peaKIuu.
WnTeHcudukanus HeoOpaTUMbIX peakiuil. BiusHue Ha

1-10




CKOPOCTb  pEaKkUMM  KOHLEHTpaluu,  TEMIIEpaTyphl,
JaBJICHUs, KaTaJIu3aTopa.

3 24 NuTeHcndukanms roMOreHHbIX PABHOBECHBIX PeaKIIuid.
O6parumbie peaKuuH. XUMHYECKOE paBHOBECHE.
Koncranta paBHOBecus. [Mpunmun  Jle-Ilarenbe.

Crexuomerpuueckuii  Oamanc. BuussHue Ha  caBur
pPaBHOBECHsI TEMIIEPATypbl, JaBICHHS, KOHIICHTPAIUH.
Metonsl W30BITKA OMHOTO W3 KMCXOJHBIX BEIIECTB U
yIAJIeHUs TIPOIYKTA U3 30HBI peakiuu. Metoa pa30aBieHUs
PEaKIMOHHON CMECH.

4 24 NuTeHcnuKanms reTeporeHHbIX peakiuii

Craguu TEeTepOreHHOro Mmpolecca. YpaBHEHHUE CKOPOCTH.
BnusiHme Ha CKOpOCTh Tporecca KOHCTaHThI CKOPOCTH,
KoduUIMeHTa Maccorepenadr, MOBEPXHOCTH KOHTAaKTa
¢a3, NBMKyIIEH CHITBI TpoIiecca

5 24 Cnoco0bl MHHUIMUPOBAHUS XUMUYECKHUX PeaKkuuid
CrangapTHble M HECTaHJApTHbIC METOJbl. TepMuyeckue u
KaTaJIUTHYECKHE. CeJIEKTUBHOCTD METOOB.
DOTOXUMUYECKHE, PAJHAIIMOHHBIC, MEXaHUYECKUE U TIP.

6 26 TexHo10rHsI NMPOU3BOACTBA HEOPraHMYECKHUX BelleCcTB

(KOHKpeTHbIE MPOU3BOJACTBA)
[Tpon3BoaCcTBO CepHOU KHUCIOTHI, (OCHOPHBIX ymoOpeHHid,
CBSI3aHHOI'0 a30Ta, KAJIMHHBIX y100pEeHUi

OoOpa3oBaTe/ibHbI€ TEXHOJIOTHH
[Ipn peanuzauuu y4eOHOro MarTepuana Kypca HCIOJB3YIOTCS Pa3InvHbIe

oOpa3oBareNbHbIE TEXHOJIOTHH, CIIOCOOCTBYIOIIME CO3JaHUI0 aTMOochepbl CBOOOJIHON U
TBOPUYECKOW JIMCKYCCUM KaK MEXJy IIpernojaBareiieM MW CTyIASeHTaMu, TaK U B
CTyJeHYeckoi rpymre. Llenpio nmpu 3ToM sIBIseTCS BBIPAOOTKA y CTYJEHTOB HABBIKOB U
KOMIIETEHLIUM, IMO3BOJIIOIINX CAMOCTOSITEIbHO BECTH HCCIEAOBATEIBCKYI0 M HAy4HO-
MeIarorM4ecKyto padoTy.

AyIUTOpHBIE 3aHATHA MOPOBOAATCS B BHUAE JEKIUKW ¢ ucnoib3oBaHuem I[IK u
KOMITBIOTEPHOTO TMPOEKTOpa; MPAKTUYECKUX 3aHITUWA - ¢ ucnosb3oBaHuem I[IK mnpwu
npoBeneHun pacueroB. (CamocrosiTenbHas paboTa CTYJIEHTOB TMPOBOIUTCS IO
PYKOBOJACTBOM IIPENOJABATENIC, C OKa3aHUEeM KOHCYJbTAllMd M IIOMOILIKA HpPHU
MOJATOTOBKE K KOHTPOJIbHBIM paboTaM, BHITIOJTHEHUHU JOMAIITHUX 3aJaHUI

DOoH/ OLIECHOYHBIX CPEACTB

@DoH/I OLIEHOYHBIX CPEJCTB MO JUCHUIUIMHE OOECIEeUMBAET MPOBEPKY OCBOCHUS
IJIAHUPYEMBIX Pe3yJIbTaTOB 00y4deHUs (KOMIETECHIIMI U WX WHIUKATOPOB) MOCPEIACTBOM
MEPOMPUATUNA TEKYIIETO, PYOEKHOTO U MPOMEKYTOYHOTO KOHTPOJIS IO JTUCHUIUIUHE.

CBs3p Mexay (GopMUpPYyeMBIMA KOMIIETCHIIMSIMH M (pOpMaMH KOHTPOJIA HUX
OCBOCHHSI MPEJICTABIICHA B CIIEAYIOIIEH TabuIIe.



OueHouHblE CpencTBa JJIs  BXOJHOIO KOHTPOJIS, TEKYLIEro KOHTPOJSI H
IPOMEKYTOYHOM aTTecTaluu (AaHHOTAIH)

HaunmenoBanue HaunmenoBanue
Ne Kon 1 HauMeHOBaHME HHIMKATOPA JOCTUKEHHUS

KOHTPOJIMPYE-MBbIX . OLICHOYHOT'O
KOMIIETEHIINH

n/m
pazziesoB (TeMBbl) cpencTaa

BxosiHOM KOHTPOJIb

3-OI1K-1 3HaTh PU3UKO-XMMUYECKHE CBOWCTB
MaTepuaioB, OCHOBBIBAsICh Ha 3HAHUSX O CTPOCHUU
BEILIECTBA, IPUPOJIC XUMUYECKOM CBSI3U Pa3IMUHBIX
KJIAaCCOB XMMMYCCKUX 3JIEMEHTOB, COCIUHCHUM, BEIICCTB
Y MaTepuajioB

3-I1K-2 3HaTh cCBOMCTBA XMMHYCCKHX

JIEMEHTOB, COCIMHCHHUI 1 MaTeprajIoB

Ha UX OCHOBE JJIs1 COOIIOACHHUS

Bxonauoii TEXHOJIOTHYECKOTO periaMeHTa

Bomnpocsl
BXOJIHOTO
KOHTpPOJIS
KOHTPOJIb V-IIK-2 YMeTp ucnosnb30BaTh 3HAHUS P
(mceMeHHO/yCT

BOMCTB XMMHYECKHIX 9JICMCHTOB, )
HO

OEJIMHEHUI U MaTepHUajIoB Ha UX

OCHOBE JIJIsl pELEHUS 3aa4 110 BbINYCKY IPOAYKIIMH B
CTPOTOM COOTBETCTBUM C TEXHUUYECKUMU TPEOOBaAHUSAMU
3-OIIK-4 — Mcnonb3yeT 3HaHUs TEXHOJIOIMYECKOIro
npolecca 1 METo0B J1a00paTOPHOI0 KOHTPOJIS ChIPbS,
11oJ1y(habpuKaToB U TOTOBOM MPOAYKIIMU B COOTBETCTBUU

C perjlaMeHTOM

ArtTtecTanus pa3fenoB, TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH

2 Bce temsl 3-OIIK-1 3HaTh (pU3HKO-XMMHUYECKHUE CBOICTB
MaTepUajoB, OCHOBBIBASICh HA 3HAHUSAX O CTPOCHUNU
BELIECTBA, IPUPOJIE XUMUUECKOH CBSI3U PA3IMUHBIX
KJIACCOB XMMHYECKHX DJIEMEHTOB, COCINHEHUH, BEILIECTB

Y MaTepUajoB
KoHnTponsHas

paborta
(MMCbMEHHO)

V-OIIK-1 YMeTh UCIO0JIL30BaTh MEXaHU3MBI
XUMUYECKHUX PEaKIUi, TPOUCXOISIINX B
TEXHOJIOTHYECKUX MPOIECCaX U OKPYKAIOIIEM MUPE IS
OTIpeIeTICHNUSI KAaUeCTBEHHBIX U KOJIMYECTBEHHBIX
TectupoBanue
XapaKTEPUCTUK BEILIECTB U MaTepUaJIOB
B-OIIK-1 Brnaners aHanu3oM METOJOB ONPEIACICHUS
TpeOyeMbIX MapaMeTPOB U3MEPEHHs KaueCTBEHHBIX
Y KOJIMYECTBEHHBIX XapaKTEPUCTHUK MPOO CHIPhS U

noiy¢habpuKaToB

(MTMCHMEHHO)

Jomartane
3aJlaHue

. IMACbMEHHO
3-OIIK-1 3HaTh (pu3HKO-XMMHUYECKHUE CBOICTB ( )

MaTepHaoB, OCHOBBIBAsICh HAa 3HAHUSIX O CTPOCHUH
BEIIECTBA, IPUPOJIE XUMHUIECKON CBSI3H Pa3IMIHBIX
KJ1aCCOB XMMHYECKHUX DJIEMEHTOB, COSINHEHUN, BEIIECTB
Y MaTepHalioB

3-I1K-2 3HaTh CBOMCTBA XMMHYECKHUX




AJIEMEHTOB, COEIMHEHUN U MaTEPHAJIOB

Ha UX OCHOBE JJI COOIIOAECHUS

TEXHOJIOTHYECKOTO perjiaMeHTa

V-IIK-2 YMeTb ucronb30BaTh 3HAaHUS

CBOICTB XUMHUYECKHUX 3JIE€MEHTOB,

COEIMHEHUI 1 MaTepHUaiOB HA UX

OCHOBE JJIsl PeLleHUs 3ajay M0 BBITYCKY MPOIAYKIINH B
CTPOTOM COOTBETCTBHH C TEXHHUUECKUMHU TPEOOBAHUSIMU
V-OIIK-4 —/leMOHCTpUPYET YMEHHE B 00ECTICYCHUN
MIPOBEICHUS TEXHOJIOTHYECKOTO Ipoliecca B
COOTBETCTBHUU C PETIAMEHTOM U KOHTPOJIUPYET
napameTpbl TEXHOJIOTUUECKHUX MPOIIECCOB, CBOMCTB
CBIPBSl U TOTOBOM MPOAYKILIUU, HCIONb3yS TEXHUUECKUE
cpeacTBa

B-OIIK-4 — Onpenensier napameTpsl U3MEpEeHUst
KaYeCTBEHHBIX U KOJTMYECTBEHHBIX XapaKTEPUCTUK
CBIPBS U MOy (hadpUKaToB

[IpomexxyTouHas arrectauus

Bomnpocsl k
3 |Dk3ameH I1K-2, OIIK-1, OIIK-4, OIIK-6 3K3aMEHY

(ycTtHO)
OueHouHbIe cpeacTBa VISl BXOJAHOI0 KOHTPOJISl, TEKYIEro KOHTPOJIA U
MPOMEKYTOYHOM aTTeCTAUM (AHHOTALIMS)

OueHouHbIE CpPEACTBA ISl BXOJHOTO KOHTPOJIA MPEACTABISAIOT COOOM BOMPOCHI,
KOTOPBIE 33J]al0TCs CTyICHTaM B MUCbMEHHOU popMe. AHHOTAIUS MTPUBEICHA HUXKE.

B kauecTBe O1IECHOYHOTO CpeICTBa TEKYIIETO KOHTPOJISI OYHOM (PopMbI 00ydeHUS
UCIIOJIB3YIOTCSL  3alllUTa JIOMAIIHUX 3aJaHui (MMCbMEHHO M YCTHO), TECT (IMMMCbMEHHO).
JlomariiHee 3aaHue MPECTaBIsieT CO00M perieHne 3a1ad Mo BapuaHTaM M YCTHYIO UX
3allUTy, B XOJie KOTOPOH CTYACHT OOBICHSET pemieHue. TecT MpeAcTaBisieT coOoun
BONPOCHI C HECKOJIbKUMHU BapUAHTAMU OTBETOB. AHHOTAIlMU JIOMAIIHErO 3a/1aHusl, TECTa
MIPUBEJCHBI HIXKE.

B kayecTBe OLEHOYHOTO CPEACTBA ATTECTALMM Pa3Zeia UCHOJb3YETCS KOHTPOJIb
utoroB (KW), koTopslii mpeacTaBisieT co00i CyMMy Pe3yJIbTaTOB OIIEHOYHBIX CPEACTB
TEKYLIEro KOHTPOJIA.

s MIPOMEXKYTOUHOU aTTecTaluuu [IPEYCMOTPEHBI TEOPETUYECKUE
AK3aMEHAIMOHHBIE BOIPOCHIL, IPUBEICHHBIE HUXKE.

ITo utoram oOy4eHUs BBICTABIISECTCS IK3AMEH.

IIpumepHbIe BONPOCHI BXOAHOT0 KOHTPOJIA

YT0 Takoe KOHIIEHTpaIs BEIECTBA.

YTto Takoe pacTBOp, U3 KAKMX KOMIIOHEHTOB OH COCTOMT?

JlaTb onpenienenne NpoUeHTHONW KOHIIEHTPAaluu

Jaiite onpenenenne 3K30TEPMUYECKUM PEAKIIASIM

Paccunraiite, CKOJIBKO I'paMM CEPHOI KUCIIOTBI COIEPKUTCS B €€ pacTBOpPE KOHIIEHTpauuu 1

OB WIN -




|| mons/n

IIpumepHoe ToMalHee 3aaHUe

3apaua 1
Paccuntath mpakTUYECKUH  MaTepUAIbHBIM OallaHC H  TEXHOJIOTMYECKHE
MOKa3aTeNl mpolecca mMpou3BoACcTBa (HOochHOpPHONU KUCIOTHI U3 dbocdopura

C35F(PO4)3: Ca5F(PO4)3 + 5H2804 +10 Hzo = 3H3 PO4 + 5C&SO42 Hzo +HF.
[TpousBoauTENHHOCTH IO (GOCHOPUTY IO BapHaHTaM:

1 2 3 4
[Tpon3BOANTENBHOCTB, 7700 8300 9000 5200
Kr/da

3agaya 2
Paccuntarh mpakTUYECKUH  MaTepUAIbHBIM OallaHC H  TEXHOJIOTMYECKHE

nokasareiu nporecca npousBojictBa ModeBUHBI CO(NH,),: 2NH;3; + CO, = CO(NH,), +
H,0. IIpon3BoAUTEILHOCTD IO MOYCBHHE 10 BapHaHTaM:

1 2 3 4
[Tpon3BOANTENBHOCTS, 7700 8300 9000 5200
KIr/4
IIpuMepHas KOHTpOJIbHAsSI padoTa
3agaua 1

Paccuntath 1 0pOPMUTE TEOPETUUECKUH (CTEXHOMETPUUECKUI) OanaHc mpoiecca
npousBoacTBa (ochopHoit kuciaoTel u3 (ochopura: CasF(PO4); + 5H,SO4+10H,0 =
3H3PO, +5CaS0O,2H,0+HF. Omnpenenuth TeOpETHUYECKHUE PacCXOIHBIC KOI(PHUIIMEHTHI
CBIPBSI, TECOPETUICCKUI M aOCOIOTHBIM BBIXOJ] IIEJIEBOTO MPOIYKTa U OTXOJIOB.

[TpousBoanTENbHOCTH TIO POCPOPUTY yKazaHa B TaOINI. 4:

Tabmuma 4
[Tpon3BOAUTENHHOCTh YCTAHOBKH 1O (POCHOpUTY 110 BapraHTaM
Bapuant 1 2 3 4 5 6 7 8 9 10
[Tpousso- | 7700 8300 9000 | 5200 | 1300 | 3800 | 1250 | 3200 | 7000 | 8000
JIATEIb-
HOCTb, KI'/4
IIpumepHbIi TECT
Bonpoc YTo siBAsIeTCs] 1eJIeBbIM MPOAYKTOM B PeaKkiuu
Ne 1 2Cas(POy)sF + 10H,SO4 + SH,O = 6H;PO, + 10CaS04-0,5H,0 + 2HF

OtBer A | hochopHas kuciora
Oter b | dhropoBomopoa
OtBer B | rumc

Otser I' | amaTut

Bonpoc Yro ABasieTcd OTX0A0M B peaKUUH MOJy4YeHUs GochopHOH KUCIOTHI
Ne 2 (oTMeTbTE HECKOJIBLKO BADUAHTOB)

2Cas(POy):F + 10H,SO,4 + 5SH,O = 6H3PO, + 10CaS040,5H,0 + 2H]

L)




OtBer A | anaTut
OtBer b | dochopnas kucmora
Otser B | dhropoBoopon
OtBer I' | runc
Bonpoc | BoiOepuTe Bce TeXHUYeCKHe NMOKA3aTeM NPOU3BOICTBA
Ne 3
OTtBer A | IPOU3BOAUTENHFHOCTE 000PYIOBaHHUS
Oter b | mpou3BoCTBEHHAs! MOUTHOCTh
OtBetr B | cebecTonmocTh
Oter I' | mpomyckHasi ciocoOHOCTh 000PYAOBAHUS
Bonpoc | Kak noBbICHTH BbIX0/ IPOAYKTA B PeaAKLMHU:
Ne 4 S02+0,502-S03+Q
Bbi0epuTe cniocoobI:
OtBeT A | IOBBICUTH TEMIIEPATYPY
OtBer b | moHU3UTH TemMmIepaTypy,
OtBer B | noBBICUTH /1aBJIeHHE
Oter I’ | nOHU3UTH JaBlIEHUE
Bomnpoc | YUro Ha3bIBaeTcs paccoJiom:
Ne 5
A CMECh TBEPABIX BELIECTB
b CMeCh ra3000pa3HbIX BEIIECTB
B SMYJIbCUA
r KOHIIEHTPUPOBAHHBIE PACTBOPHI TBEPIBIX BEIIECTB B BOJIE
Bonpoc | Bei0epure anmapar 0amHu ¢ Hacagkoi: (a) uiu (0)
Ne 6 "
AHaRoCTE ’j\_ AIKocTE
=
Bomnpoc IIpoueHTHAasi KOHIEHTPALMS MOKA3bIBAET:
Ne 7
A CKOJIbKO MOJIb BellecTBa pactBopeHo B 100 r pactBopa
b CKOJIBKO TpaMM BetecTBa pactBopeHo B 100 r pactBopa
B CKOJIBKO MOJIb BenecTBa pactBopeHo B 1000 r pacTBopa
r CKOJIBKO 9KBUBAJICHTOB BemiecTBa pactBopeHo B 1000 r pactBopa
Cnucok TCOPETHYCCKUX IKZAMCHAIIMOHHBIX BOIIPOCOB
1 | Xumunueckas TexHonorus. Llenp XuMuaeckoil TEXHOJIOTHH KaK HAYKH
2 | OcHOBHBIE MaTepHalbl MPOU3BOICTBA. BUJIBI CHIPBS, OTXOJIOB
3 | BcnomorareapHbIe MaTepHaIbl TPOU3BOJICTBA
4 | Opranu3alliOHHbBIE TTOKAa3aTeNN IPONU3BOCTBA
5 | TexHu4eckre moKas3aTesd MPON3BOJICTBA
6 | DxoHOMHYECKHE NTOKA3aTEeNN MTPOU3BOJICTBA




7 | Texnomornyeckue nokasaresiu NpoOU3BOJICTBA

8 | Ilepuoanueckue 1 HEMPEPHIBHBIC MTPOLIECCHL. [IpsiMble 1 KPYTOBBIE CXEMBI
TEXHOJIOTHYECKOro IMpoliecca

9 | OnHo- 1 MHOTOCTaIUIHBIC TIpOIiecChl. OTHO- U MHOTO-TIPOTYKTOBBIC CXEMBI
TEXHOJIOTUYECKOro Mpolecca

10 | DHepronoTpeOIAIONINE U YPHEPTOMPOU3BOISIINE CXEMBI TEXHOJIOTMYECKOT O TIpo1iecca

11 | O6parumeie u HeoOpaTumble peakiuu. CkopocTh peakiuu. Koncranra paBHoBecHs

12 | lenn uHTeHCUPUKALIUN TEXHOJIOTHUYECKOTO mporiecca. CriocoObl MHTEHCU(PUKAITUN
00paTHMbIX TOMOT€HHBIX U T€TEPOreHHBIX peakluil (MepeurciInTh)

13 | BoiBoa ypaBHEHUI BBIUMCICHUS KOJTUYECTB PEarupyroniux BEUIECTB Yepe3 HauaabHOe
konmyecTBO BemecTBa A (Cxo ) ¥ ero creneHs npeBpaineHus (Xa) A peakuuu va A+ vg
B=vgr R+vg S

14 | Brnusinue n30bITKAa OTHOTO M3 PEareHTOB Ha XUMUYECKYI0 peaknuro. [Tokazars
MaTreMaTU4ecKH Ha nmpumepe peakiiuu A+B=R+S

15 | Brnusinue Ha paBHOBecHe yaaneHue npoaykra. CriocoObl yaaleHus MPOIyKTa.

16 | Bnusinue naBneHust Ha XuMU4eckyro peakiuu. [lokazaTh MaTeMaTH4ecku Ha IpuMepe
peakiuu va A+ vg B=vg R+ vs S

17 | Bnusinue pa30aBineHus: peaklIMOHHOW CMECH MHEPTHBIM BEIIECTBOM Ha MPUMEPE PEaKIIuU
neruapupoBanus 6yrana CsHi0=C4Hg+H, (mokazats maTemaTu4ecku)

18 | Bnusinue TemnepaTypsl Ha XUMHUYECKYIO peakiuio. [loka3arh MaTeMaTHUeCKH.
YpaBuenue nzobapsl Bant-I'odda

19 | Craguu rereporennoro mnpoiiecca. CKopocTh rereporeHHoro mnpoiecca. Crocoosbl
WHTEHCU(PUKAIUU (I0KAa3aTh MATEMATHIYCCKH U TIEPCUUCIIUTB)

20 | OGmIast CKOpoCTh TeTepOreHHOro Tporecca MaTeHcHpuKaIus mporecca, IPOTEKAOIIETro
B 1uddy3nonHoi odractu

21 | BausiHue MOBEPXHOCTH KOHTaKTa (ha3 Ha reTeporeHHsli mponecce B cucreme [-K

22 | BiusHue noBepXHOCTH KOHTAKTa (pa3 Ha reTeporeHHslit mpouecc B cucreme ['-T

23 | JIsmxymias cuiia rereporeHHoro mpomecca. CriocoOb! ee MOBBICHUS

24 | CrannapTHble ciocoObl HHUIIMUPOBAHUS XUMHUECKON peakiuu

25 | HecrangapTHbie CrIOCOOBI MHUITMMPOBAHUS XUMUICCKOU PEAKITUU

26 | Cepnas kucnora. Ceipbe, CltocoObl MOJIYIEHUs, CBOMCTBA

27 | TexHojoruueckasi cCxema MpoOU3BOICTBA CEPHON KHUCIOTHI METOJIOM JBOMHOTO
KOHTaKTHPOBAHUS

28 | Ctanuu mpou3BOJCTBA CepHON KUCTOTHI. DU3NKO-XUMHUS MpoIlecca COKUTaHUS

29 | Craguu mpou3BOJICTBA CEPHOU KHCIOTHI. DU3HKO-XUMHUS MPOIIECCa OKUCIICHUS
CEpHHUCTOr0 aHTUAPUIA

30 | Craguu mpoOM3BOJICTBA CEPHON KHCIOTHL. DU3NKO-XUMUS Mporiecca abcopOIH CEpHOTO
aHTUapUIA

I kaabl oeHKH 00pa30BaATEJIbHBIX J0CTHKEHUN

IIIkaJia oleHKU BXOAHOT0 KOHTPOJIA:

3aureHo: 3a1aHNE BBINOJHEHO BEPHO, CIAHO B YCTAHOBJIEHHBIE CPOKHU

He 3auteno: 3amaHue HE BBINOJHEHO, BBINOJHEHO C OIIMOKAMHU, KOTOpPBIC

Tpe6yeTc;1 HCIIPaBUTb, UJIM CAAHO ITOCJIC YCTAHOBJICHHOI'O CPOKa

IIIkana ouUeHKHM TecTa, [OMAIIHEr0 3aJaHUfA, KOHTPOJbLHOH PadoTHI

(oLieHMBAETCS B MPOIIEHTAX):

IIpoueHTsl TpeGoBanus K 3HAHUAM

100-85 OTBeTbl Ha TIOCTABJIICHHBIE BOIPOCHI TIOJIHBIE, YETKHE M pPa3BEPHYTHIE.

Pemenns 3aaa4 JOTUYHBI, JOKA3aTCJIbHbI U ACMOHCTPHUPYIOT aHAJIUTHYCCKUC
1 TBOPYCCKUC CIIOCOOHOCTHU CTYJACHTA.




84-70 JlaroTcst moJHBIE OTBETHI HA TOCTaBJICHHBIE BOMpOCHL. [loka3zaHo ymeHHe
BBIACIIAATE MPUYUHHO-CIICACTBCHHBIC CBA3H. HpI/I pPCHICHUHN 3aaa4 OOIMYHICHBI
HE3HAUUTENIbHBIC OINMOKHW, WCIPABICHHBIE C TOMOIIBI) «HABOJSIIHNX)
BOIIPOCOB NPETOAABATEIS.

69-60 OTBETHI Ha BOTPOCHI U PEIICHUS TIOCTABJIICHHBIX 33/]1a4 HEIOCTATOYHO TIOJTHBIE.
Jloruka ¥ MOCIENOBATENLHOCTh B PEIICHUU 33Ja4 MMCIOT HapylleHus. B
OTBETaX OTCYTCTBYIOT BBIBOJIBI.

Ouenku 6 oOannax BBICUMTBHIBAIOTCS IIyTEM IPOU3BENEHUS  BEIUYHHBI
BBICTABJIICHHOTO TMPOIIEHTAa JJii KOHKPETHOTO BHAA TEKYIIEr0 KOHTPOJS Ha
MIPEABAPUTEIILHO BBIIETIEHHOE JIJIs1 HEro KOJMYECTBO 0auioB (B MpeAeiax pas3ziela).

IIkajia oeHMBAHHUS CTY/IEHTA HA JK3aMeHe Mo qucHuIiuiuHe « Teoperuueckue
OCHOBBI TEXHOJIOTHH HEOPTaHMYECKHX BeleCTB)»:

banisl
(utoroBou OcBoenue
. . . TpeGoBanus Kk 3HAHUAM
PEUTHUHTOBOM | KOMIETeHIUH
OIICHKH)
100-85 [IponBunyThiii | OTBETHI Ha NIOCTABJIEHHBIE BOIPOCHl IOJHBIE, YETKHE U
yYpOBEHb pa3BepHyThle. PerneHus 3amay JIOTWUYHBI, JOKa3aTeNbHBI U
JEMOHCTPHUPYIOT aHATUTHYECKHE U TBOPYECKHE CIIOCOOHOCTHU
CTYZCHTA.
84-70 Cpennuii JlaroTcst  MOJHBIE OTBETHI HA IIOCTABICHHBIE BOIPOCHI.
YpOBEHB [TokazaHo yMeHUE BBIJICISITh IPUIUHHO-CIICCTBCHHBIC CBSI3H.
[Ipu pemienun 3amay IOMYIICHbl HE3HAYUTENBHBIC OIIUOKH,
UCIPABIEHHBIE C TOMOIIBIO  «HABOJASAIIUX»  BOIPOCOB
IpernoaaBaTers.
69-60 bazoBblit OTBeTbl Ha BOIPOCHI M pEUICHUs IIOCTABJICHHBIX 3ajay
YPOBEHb HEIOCTaTOYHO TOJdHbIE. JIOTWMKa W TOCIIeIOBaTENbHOCTh B
peIIeHNH 3a/1ad UMEIOT HapylieHus. B oTBeTax OTCYTCTBYIOT
BBIBO/IBI.

Crynent, monyuuBmuid menee 60 % oT MakcumanbHOro Oamima 3a pasien
JTUCHMUIIMHBL WM TMPOMEXKYTOUHYIO aTTECTAlMIO0, CYUTACTCS HEATTECTOBAHHBIM I10
TAHHOW TUCIHUILINHE.

WtoroBasi oleHKa MO JK3aMEHY BBICTABIISIETCS IyTEM IEpeBOjia HaOpaHHBIX
0aJJIoB B COOTBETCTBUHU CO CIEAYIOIIEH TaOIUIIEeH:

OreHKa 110 5-0aJUTEHOH IIKaJIe L Re) ANt S8 PR Rt I Oneunka ECTS
DK3aMeH

5 — «omauuno» 90-100 A
85-89 B
4 — «xopouio» 75-84 C
70-74 D

3—«wo » 65-69
(VOOBIEeMBOPUMENLHO 60-64 E
2 — «HEey0081emBOPUMENLHOY Memnee 60 F




Y4eOHO-MeTONUYECKOE U HH(POPMAIITUOHHOE OOecrieyeHre y4eOHOM TN CIUIIMHBI
OcHoBHas nuTeparypa:

1. Xumudeckasi TEXHOJIOTUSI HEOpPraHUYEeCKUX BellecTB : yueOHoe nocooue / T. T
AxmetroB, B. M. byceirun, JI. I'. T'alicun, P. T. AxmeroBa ; nox pemakiuein T. T
AxmeroBa. — 2-¢ m3a., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 452 c. Pexum
nocryma: https://e.lanbook.com/reader/book/119611/#1

2. KozamepoBa, O. A. 3agaun u ynpakHEHHUS MO XUMHUYECKOW TEXHOJOTUHU

HEOpraHWYEeCKUX BemecTs : yueoHoe mocooue / O. A. Kozaaeposa, C. 1. Hudranues, K.
b. Kum. — Bopomex : BI'YUT, 2019. — 59 «c¢. Pexum pgocrymna:
https://e.lanbook.com/reader/book/143270/#1

JlomomHUTEIBHAS TUTEPATYPA:

3. Ileperymos, 0. C. IlepepaboTka OTXOJIOB B XUMHUYECKON TEXHOJIOTUU
Heopranndeckux Beniects : yuebnoe nocodue / 0. C. Ileperynos, C. . Hudranues. —
Boponex : BI'YUT, 2019. — 50 C. Pexum NOCTyTa:
https://e.lanbook.com/reader/book/143266/#1
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MarepuajibHO-TeXHHYeCKOe of0ecreyeHne y4eOHOoM M CUMIINHBI

JIeKUMOHHbBIE 3aHATHS IMPOBOJATCS B  CIELUAJIM3UPOBAHHBIX ayJUTOPHSX,
OCHALICHHBIX ~ MYJBTUMEIUIHBIM  oOopynoBaHueM. [lns  mpoBeneHUs  JIEKLUU
UCIOJIb3yETCS. MyJIbTUMEIUIHBINA KypC JEKIUH, BUIEOPUIbMBI.

[IpakTnueckue 3aHATHS MPOBOAITCS B KOMIIBIOTEPHBIX 3aJlaX, OCHAIIEHHBIX
HeoOxoaumbM [10.

MeToanyecKkue peKOMEHIAUUH JJIS1 CTYIeHTOB

1. Yka3anus 175 npoCIIylIMBaHUS JEKIIUI

[lepen HayasioM 3aHATUH BHHUMATEIBHO O3HAKOMUTBCA C YYEOHBIM ILIAHOM
IPOBEACHUS JIEKLIUN U CIIUCKOM PEKOMEHI0OBAaHHOM JIUTEPATYPBHI.

[lepen mocemieHUEM OUYEPENHOM JIEKIMH OCBEXHUTb B NaMATH OCHOBHBIE
KOHLICTIIIMA TPOWJIEHHOrO paHee Marepuana. I[loaroroBUTs 0OpH HEOOXOAUMOCTH
BOIPOCHI IpenojaBarento. He Hago onmacaThesi, 4TO BOIPOCH MOTYT OBITh IPOCTBIMH.

Ha gexkuuu OCHOBHOE BHUMaHUE CJleAyeT YAEIiATbh He (QopmyraM H
MaTE€MaTUYECKUM BBIKJIAJIKaM, & COJAEPKAHHUIO M3y4aeMbIX BOIPOCOB, OMPEIEICHUSIM U
IIOCTAaHOBKAaM 3a/1a4.

B npouecce n3ydeHus JIEKIMOHHOTO Kypca HEOOXOIUMO MO BO3MOXXHOCTH 4acTO
BO3BPAILATHCA K OCHOBHBIM IOHATHSAM M METOJAM pelleHus 3a1ad (31eCb BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTYICHTOB).

XKenaTenbHO MCHOMB30BATh KOHCIEKTHI JIEKIUH, B KOTOPBIX HCIOJIb3YyETCA
MPUHSATAs MPENoIaBaTeseM cucteMa 0003HAUYEHUN.

Jist 6onee noapoOHOro U3ydeHHUs Kypea clieyeT padoTaTh C PEKOMEHIOBAaHHBIMH
JUTEPATYPHBIMA HCTOYHUKAMH U BHOBb IOSBIISFOIIMMUCS UICTOYHUKAMM.

2. YKa3aHus IS y4acTus B IPAKTHYECKUX 3aAHITHUAX

[lepen mocemeHreM NPAKTUYECKUX 3aAHATHU YSACHUTh TEMY M CaMOCTOSITEIBHO
W3YYUTh CBA3aHHBIE C HEW MTOHATHUS U METOJIbI PELICHU 3a1a4.

[lepen pemieHuem 3a7ady aKTUBHO y4acTBOBATh B OOCYKJEHUU C MPENojaBareiemM
OCHOBHBIX TIOHATH, CBSI3aHHBIX C TEMOM MPAKTUUYECKOTO 3aHSATHUA.

B nporiecce pelenus 3a1ad BECTU JUCKYCCHUIO € MTPENoiaBaTesieM O NPaBUIIbHOCTH
IIPUMEHEHUS METO/IOB UX PEILIEHUS.

[Io BO3MOKHOCTH CaMOCTOSATENIBHO JTOBOAMTH PEILICHUE NPEIaraéMbIx 3agad 10
OKOHYATEJIbHOTO UTOTA.

B KkoHLE mnpakTH4YECKOro 3aHATUS TPU HEOOXOJUMOCTU BBIICHUTH Yy
MIPENo/IaBaTesisi HEICHbIE BOIPOCHI.

OcCHOBHBIE pe3yJIbTaThl BHITOJIHEHHS padOThl HEOOXOAUMO pacreyararh.

3.YkazaHust 17151 BBINOJHEHUS CaMOCTOSITEIbHON PabOThI

[TonyunTs y mpenojaBaresns 3aJlaHi€ U CIUCOK PEKOMEHJIOBAHHOW JIMTEPATYPHI.
N3yueHne TEOPETUYECKUX BONPOCOB  CIEAYET MPOBOAUTH IO  BO3MOYKHOCTH
CaMOCTOSITENIbHO, HO MPH 3aTPYAHEHUAX 00paIaThCs K MPEroiaBaTesio.



[ToArOTOBUTH MUCHMEHHBIN OTYET O MPOJIETaHHOU padoTe.

[Ipu BbIMOMHEHUH PPOHTATBHBIX 33JJaHUI 110 YCMOTPEHUIO MpeEnoaaBaTes padboTa
MOXXET OBITh OlICHEHa 0e3 MUCHhMEHHOI'O OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJBHBIC
BOIIPOCHI, PU YCIOBUU aKTUBHOM CAMOCTOSITEILHOM paObOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIHLHBIE BOTIPOCHI.

MeToanyeckue peKoOMeHIAIUN JJIS IIpenoiaBaresiei

1. Yka3anus 11 npoBeAeHUs JICKIUN

Ha mnepBoil BBOAHOHN JEKIMHM cHAelaTh OOIIMKA 0030p CcoAep:KaHHWs Kypca H
OTMETUTHh HOBBIE METOJBI M MOAXOIbl K PELICHUIO 3a/1a4, PACCMAaTPUBAEMBIX B KypcCe,
JIOBECTH JI0 CTYJIEHTOB TpeOoBaHuUs Kadeapbl, OTBETUTHh HAa BOIIPOCHI.

[Ipy moAaroTroBKe K JIGKIIMOHHBIM 3aHSITHSM HEOOXOJIMMO MPOAYMATh IJIAH €ro
MIPOBEJICHUSI, COJIEPKAHUE BCTYNUTEIbHONW, OCHOBHOW M 3aKIIOYUTEILHON YaCTH JICKIIUH,
O03HAKOMUTBHCSI C HOBHUHKAMHU Y4e€OHOM M METOJUYECKOW JUTEpaTypbl, MyOJUKAIUSIMHU
MEePUOANYECKON MEeUaTH MO TeME JICKIIMOHHOTO 3aHsaTus. [lepen W3n0KeHHeM TEKYIEero
JEKIIMOHHOTO MaTephajia HalmOMHUTb OO0 OCHOBHBIX UTOTaX, JOCTUTHYTBHIX Ha
npeapiaymmx Jekuusx. C 3TOM Lenblo 33/1aTh HECKOJIbKO BONPOCOB ayJIUTOPUU U
OCYIIECTBUTH BHIOOPOUHBIN KOHTPOJIb 3HAHUS CTYCHTOB.

B xoze JEeKIMOHHOTO 3aHATUS MPENojaBaTeb JOJKEH Ha3BaTh TEMY, YUCOHbBIC
BOIPOCHI, O3HAKOMHUTH CTYJEHTOB C TIEPEYHEM OCHOBHOW M JIOMOJHUTEIHLHOU
JUTEepaTyphl MO TeMe 3aHATHs. PackpbiBas cojepkaHue Yy4eOHBIX BOIPOCOB,
aKIICHTUPOBATh BHUMAHHUE CTYJCHTOB Ha OCHOBHBIX KaTErOpUsIX, SIBJICHUAX U Mpolieccax,
OCOOCHHOCTSIX WX MPOTEKaHus. PackpbIBaTh CYIIHOCTb U COJIEPKAHUE PA3IUUYHBIX TOUYCK
3pEHUS U HAYYHBIX TOJIX0/I0B K OOBSICHEHHUIO TEX UM UHBIX SIBJICHUN U MTPOIIECCOB.

Cnegyer apryMeHTHPOBaHO OOOCHOBATh COOCTBEHHYIO MO3UIIMIO IO CHOPHBIM
TeopeTnyeckuM Bompocam. [IpuBoauTh mnpumepsl. 3aiaBaTh IO XOAY H3JIOKEHHS
JIEKIIMOHHOTO MaTepualia pUTOPUUECKUE BOIPOCHl U CAMOMY JaBaTh HA HUX OTBET. DTO
CIOCOOCTBYET aKTHUBM3ALMKM MBICIUTEIBHON JEATEIBHOCTH CTYACHTOB, MOBBIIIEHUIO UX
BHUMAaHUS M MHTEpPECa K MaTepuaiy JIEKIuU, ee coaepxkannto. [IpenogaBarens nomkeH
PYKOBOJUTH pPabOTON CTYAEHTOB IO KOHCIEKTUPOBAHUIO JICKIIMOHHOIO MaTepuaa,
MOJYEPKUBATh HEOOXOJUMOCTh OTPAKEHHS B KOHCIIEKTAaX OCHOBHBIX TOJIOKCHHIM
M3y4aeMoil TeMbI, 0CO00 BBIJIETISS, KATETOPHANIbHBIN armapaT. B 3akiIounTensHOM YacTH
JEKIMA HE00X0auMo CGhOpPMYIHPOBATh OOIIME BBIBOJBI MO TEME, PaCKPBIBAIOIIUE
coJiepKaHUE BCEX BOIMPOCOB, MOCTABIEHHBIX B JeKIUH. OOBSIBUTH IJIAH OYEPEITHOTO
MPAKTUYECKOTO 3aHATHA, JaTh KpaTKUE PEKOMEHAAIlMW MO TOATOTOBKE CTYJEHTOB.
OnpenenuTs MECTO M BpPeMsl KOHCYJbTAIIMU CTYJEHTaM, MOKEJaBIIUM BBICTYIIUTh C
JoKIaiaMu U pedepaTamu.

Ha mocnenneit nexnuu yaenuTh BpeMs it 0030pa HauboJiee BaXKHBIX MOJIOKEHUH,
PacCMOTPEHHBIX B KypCe.

2. Yka3zaHus 715l IPOBEJCHUS MPAKTUYECKUX 3aHATHI



YeTrko 0003HAYUTH TEMY TPAKTUYECKOTO 3aHITHSI.

OOcyauTh OCHOBHBIE MOHSATHS, CBI3aHHBIE C TEMOW MPAKTUIECKOTO 3aHSTHUS.

B mporecce permieHus 3a1ad BECTH TUCKYCCHIO CO CTYACHTaMHU O TMPaBUILHOCTU
IPUMEHEHUS TEOPETHUECKUX 3HAHUIA.

OTmedaTh CTyACHTOB, HanOOJIee aKTUBHO YYACTBYIOIIUX B PEIICHHUH 3a/ady U |
JTUCKYCCHSIX.

B KoOHIIE MpakTHYECKOTO 3aHATHS 3a1aTh ayJAUTOPUU HECKOIHKO KOHTPOJIBHBIX
BOIIPOCOB.

3.YKkazaHus 1o KOHTPOJIO CAMOCTOSITEIbHON paOOThI CTY/ICHTOB

[To ycMoTpeHuto mpernoaaBareis 3aJaHUEe Ha CaMOCTOSTEIBHYIO padOTy MOMKET
OBITh MHIUBUTyaJIbHBIM WU ()POHTATEHBIM.

[Ipy wWCHONB30BaHWM WHAWBUAYAIBHBIX 3aJlaHUl TpeOOBAaTh OT CTyJEHTa
MUCHbMEHHBIN OTYET O MPOJACIAaHHON padoTe.

[Ipn mpuMeHeHnn (QPOHTAIBHBIX 3aJaHUN BECTH KOJIJICKTHBHBIC OOCYKICHHS CO
CTYJICHTaMH OCHOBHBIX TEOPETUUCCKUX TIOJIOKCHHM.

C 1enbio KOHTPOJISI KauecTBa BBITIOJIHEHUSI CAMOCTOSITENIbHON paboThl TpeOOBaTh
WHJUBUIyaJIbHbIE OTYETHhl (JOMyCTUMO BMECTO IHMCHMEHHOTO OT4YeTa NPUMEHSTh
WHIUBUTyaJIbHbIE KOHTPOJIBHBIE BOIIPOCHI).

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpebdoBanusimu OC HUAY MUDU u
y4eOHBIM IUUJIAHOM OCHOBHOM 00pa3oBaTeNbHOM MPOTPpaMMbl IO  HAMNPABJICHUIO
noarotoBku 18.03.01 «XumMuueckas TEXHOIOTHS.

Pabouyto nmporpamMmmy coctaBui @ JIOLEHT 3epHBIMIKUHA A. A.
Penensent %[Q noment 3yoosa H.T'.

[Tporpamma onoOpena Ha 3acenannn Y MKH 18.03.01 «Xumudeckasi TEXHOJIOTHS
ot 15.11.2021 rona, mpoTtoxon Ne 2.
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[Ipencenarens yueOHO-METOMYECKON KOMUCCUM v Yepuosa H.M.



