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Leab ocBoeHUs TN CHUTIMHBI

«Teopernyeckue OCHOBBI TEXHOJIOTHMH HEOPraHUYECKUX BEIIECTB» - 3TO TUCIUILUIMHA O Hanbosee
SKOHOMHYHBIX TIPOIECCaX MPOU3BOICTBA HEOOXOIUMBIX YEIIOBEKY HEOPTaHUYECKUX BEIIECTB (Hampumep,
MUHEpaJIbHBIX YI0OPEHHH, TOBAPEHHOMN COJIM, TTUIIICBOW COJIBI U TIP.).

N3yuyenue naHHOW TUCLMILIMHBI UMEET CIICAYIOLIUE LENN:

- ycBoeHHWe 0Omux 3akoHOB ((u3myeckux, (UIHKO-XUMHYECKUX W  HHKECHEPHBIX),
MOCIIEZIOBATEIbHOE  MPUMEHEHUE  KOTOPBIX JaeT  BO3MOXKHOCTh  ONTHMAJIBHOTO  PEUICHUS
TEXHOJIOTUYECKON MPOOIIEMBI;

- O3HAKOMIJICHHE C HEKOTOPHIMH UCIOJIB3YEeMBIMU B HACTOSIIEE BPEMS METOJIaMHU MPOU3BOICTBA
HEOPraHMYECKUX BEIIECTB.

W3y4eHne QUCIMILTMHBI JJOHKHO OCHOBBIBATHCS HA CIIEIYIONINX MPO(EeCCHOHATBLHBIX CTAaHIaPTAaX:

- 26.001. Coemmamuct 10  00€CIEUEHHUIO KOMIUIEKCHOTO  KOHTPOJIS — MPOW3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIMOHHBIX MAaTEPHAJIOB;

- 26.004. Crenquamuct 1O TPOM3BOJACTBY  BOJIOKHHUCTBIX ~ HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITMOHHBIX MaTEPHUATIOB.

Mecto aucuuniaunsl B ctpykrype OOII BO

[TpenonaBanue aucuuIUIMHbl «TeopeTnyeckue OCHOBBI TEXHOJIOTMM HEOPraHMYECKUX BEIIECTB»
0azupyercsi Ha MEXIUCIHUIDTMHAPHBIX CBS35SX M HEPa3phIBHO CBS3aHO C M3YYCHHUEM TaKUX JUCIUILINH,
KaK MaTeMaTuka, oOujas W HeopraHuyeckas XUMHs, aHAJUTHYECKas XUMMs, (uznyeckas XUMHS,
(U3NKO-XMMHYECKHE METOBI aHAIIN3a, TIOBEPXHOCTHBIE SIBJICHUS M AHUCIIEPCHBIE cucTeMbl. [lomyueHnble
3HaHUS M0 AMCUUIUIMHE NOTPEOYIOTCS Ul U3YYCHMs CHELUAIbHBIX XMMMYECKMX U TEXHOJIOTHYECKUX
JTMCHIUIUIAH TaKUX KakK:

- 00113 XMUMHUY€ecKast TEXHOJIOTUS;

- XUMHYECKHE PEaKTOPHI;

- TEXHOJIOTUSI BOJOMOJITOTOBKHM U OYMCTKU CTOYHBIX BOJ;

- METO/1bl UCCJIEI0BAHNUS TEXHOIOIMHY HEOPTaHUUECKUX BEILIECTB;

- TEXHOJIOTUSI KaTaJu3aTOPOB U a7COPOCHTOB,;

- TEXHOJIOTHSI MUHEPAJIBbHBIX yIO0OpEHUH, COJIeH U ImenoyeH;

- pacyeT u BBIOOp MaTepuaioB U 000pyI0BaHUS IPU IPOSKTUPOBAHUHY;

- TEXHOJIOTHS CEpPBl U CEPHOM KUCIIOTHI;

- TEXHOJIOTHUSI CBSI3aHHOTO a30Ta.

[Tocne n3ydeHus: TUCIUIINHBI BHITYCKHUKH JOJDKHBI OBITh TOTOBBI K BBITOJHEHHIO CIIETYIONTIX
TPYAOBBIX (PYHKIUI:

- A/06.6. PazpaboTka mpeiioKeH!i 0 KOMIIJIEKCHOMY MCIOIb30BaHUIO ChIPbSl M YTHIIM3AlUH OT-
XOJI0B IPOU3BOJICTBA;

- D/01.6. CoBepiiieHCTBOBaHME TEXHOJIOTUN, MEXAHHU3AIMS U aBTOMATH3aIIUs MTPOU3BOICTBEHHBIX
ITPOLIECCOB.

KoMmmnereHuuu odyuarwinerocsi, popMupyembie B pe3yJibTaTe 0CBOCHUSI TUCIUTITHHbI
B nportiecce ocBoeHust JaHHON AUCHUIIIMHBI y CTyIEHTa (POPMUPYIOTCS CIEAYIOIINE KOMITETEHITUH:
— obnienpodeccuoHanbHbIE

Kon xom-

HanmenoBanmne KOMIICTCHIIN I/IHI[I/IKaTOpBI JOCTHXKCHUSA KOMIICTCHIIN
INETCHII N

OIIK-1 | Cnocoben wusywarb, aHanusu- | 3-OIIK-1 3HaTe Qu3MKO-XMMHMUYECKHE CBOWMCTB MaTepua-
poBaTh, HCIIOJIB30BAaTh MEXa- | JOB, OCHOBBIBAACh HA 3HAHUAX O CTPOCHUU BEIIECTBA,
HU3MBl XMMHMYECKUX PEAKIUH, | IPUPOJE XUMUYECKON CBSI3H PA3IMYHBIX KJIACCOB XWMHYE-
MIPOUCXOJAIINX B TEXHOJOTHU- | CKUX DJIIEMEHTOB, COEJUHEHUN, BEIECTB U MaTEPUAIIOB
YecKux mnporeccax u okpyxka- | Y-OIIK-1 YMeTs ucnonb30BaTh MEXaHU3MbI XUMHYECKHUX
IOIIEM MHpE, OCHOBBIBAsACHh HA | PEAKLUN, IIPOUCXOAAIINX B TEXHOJIOTMYECKUX IMPOLECCax
3HaHUAX O CTPOEHUM BEUIEe- | U OKPYKAKOLIEM MUpPE, IS ONPEIECIICHNUS] KaUeCTBEHHBIX U
CTBa, IIPUPOJE XHUMHMUYECKOU | KOJIMYECTBEHHBIX XapaKTEPUCTHUK BELIECTB U MAaTEPUAJIOB
CBsI3U M cBoMcTBax pa3nuuHbiX | B-OIIK-1 Bnagets aHamu3oM METOZIOB ONpENEICHUST Tpe-
KJIACCOB XMMMYECKHX 3JIeMEH- | O0yeMBbIX MapamMeTpOB U3MEPEHUsI KaYeCTBEHHBIX M KOJIHYe-
TOB, COEIMHEHUH, BELIECTB U | CTBEHHBIX XapaKTEPUCTUK MPOO ChIPbs U MOIy(hadpuKaTOB
MAaTEepHAJIOB




OIIK-4 | Cnocoben obecnieunBath mpo- | 3-OIIK-4 — HMcnonb3yeT 3HaHUS TEXHOJOTHYECKOTO IMpo-
BEJICHUE  TEXHOJOTMYECKOTo | [lecca U METOJI0B J1a0OpaTOPHOTO KOHTPOJISL CBHIPhS, MOIY-
mporiecca, MCIOJIb30BaTh TeX- | (paOpUKaTOB U TOTOBOM MPOAYKIIMH B COOTBETCTBUU C pe-
HUYECKHE CpEACTBA Il KOH- | TJIAMEHTOM
TpOJs mapamMeTpoB TexHoyoru- | Y-OIIK-4 — JleMOHCTpUpPYET yMEHHE B 00CCIICUCHUU MPO-
YECKOro MpOoLEcca, CBOWCTB | BEAEHUS TEXHOJIOTMYECKOTO IMpoIlecca B COOTBETCTBUM C
CBIPbSl U T'OTOBOM MPOAYKIMH, | PEVIAMEHTOM U KOHTPOJUPYET MapaMEeTPbl TEXHOJIOTHYe-
U OCYILIECTBIIATh M3MEHEHHE | CKMX IIPOLIECCOB, CBOMCTB ChIPbSi U TOTOBOM MPOAYKIIUH,
[1apaMETPOB TEXHOJOTMYECKO- | MCIOJIb3YsI TEXHUUECKUE CPEICTBA
ro mpomecca npu usMeHeHud | B-OIIK-4 — Omnpenenser mapaMeTpbl H3MEpPEHHS Kaue-
CBOMCTB ChIpbs CTBEHHBIX U KOJIMYECTBEHHBIX XAPAKTEPUCTUK CBHIPbS M

nonyhadpukaToB

OIIK-6 | Cnocoben monmmatrs npunHuu- | 3-OIIK-6 3uare npuHOMNBl paboThl COBPEMEHHBIX HH-
bl pabOThl COBPEMEHHBIX MH- | (HOPMALIMOHHBIX TEXHOJOTUI
¢dopmanmonssix TexHonoruit u | Y-OIIK-6 YMmerp Hcnonb30BaTh COBpEMEHHbIE WH(pOpMa-
WCIIOJIB30BATh UX ISl PELICHHS | HUOHHBIE TEXHOJIOTMU U IPOTPAMMHBIE CPEICTBA IpPU pe-
3aa4 NpoQecCHOHANBHON Je- | MICHUH 33/1a4 MPO(HeCCHOHATLHON AEATEIbHOCTH
SITEJILHOCTH B-OIIK-6 Bnanets HaBbIKaMu pabOTHI C COBPEMEHHBIMU

WH(POPMAIIMOHHBIME TEXHOJIOTHUSIMH M IIPOTPAMMHBIMH
CpeICTBaMU IMPH PEUICHUH 3a7a4 MpodeCcCHOHATBHON JIesi-
TEJIbHOCTH
— nmpoeccuoHaNbHbIE
Kox xom-
HaumeHnoBanue koMreTeHIUU WNHauKkaTopbl JOCTUKEHHSI KOMITETEHIIUT
NETEHINH
[1K-2 CrocobeH wucmnoab3oBaTh 3Ha- | 3-I1K-2 3HaTh cBOMCTBA XMMHUYECKHX JJIEMEHTOB, COEIM-
HUE CBOHCTB XWMHYECKHX | HCHUI M MaTepHAJIOB HA WX OCHOBE /ISl COOIOIEHUS TEX-
3JIEMEHTOB, COCIMHEHUM U Ma- | HOJIOTMYECKOr0 periaMeHTa
TepuaioB Ha ux ocHoBe s | Y-IIK-2 Vmers ucnonb3oBaTh 3HAHUST CBOMCTB XHMHYE-
peuieHus 3aaad  mpodeccuo- | CKUX AJIEMEHTOB, COSAMHEHUN U MAaTepUaIOB HAa KX OCHOBE
HaJIbHOMU AESITEIbHOCTU JUISL pelIeHMs] 3a7a4 IO BBIIYCKY NMPOAYKLIUU B CTPOrOM
COOTBETCTBUU C TEXHUUECKUMHU TPeOOBAaHUSIMU
B-T1K-2 Bnazners HaBbIKaMU pa3pabOTKU MPEUIOKEHUS IO
KOMIUIEKCHOMY HCIIOJIb30BaHUIO CBIPbSl M YTHIIM3aLUN OT-
X0JI0B IPOM3BOJCTBA
3aga4yu BOCIIUTAHUS, PeaJIN3yeMble¢ B PAMKAX OCBOCHHUSA JMCIHILIHHbI
Bosiieuenue B
Hampas- | Co3nanue ycno-
. Hcnonp30BaHne BOCIUTATEIBHOTO TOTEHIIAATIA Pa3HOIUIAHOBYIO
nenue/ | Bui, obecrieun- y4eOHOM TUCIUIINHBI BHEYUYEOHYIO

LEeNH BaIOIIUX

JESITEIIBHOCTD
IIpo- - (dopmupoBa- | Mcnonb3oBanue BocmHUTAaTeNbHOTO ToOTeHIMana | 1.Opranuzamus
¢deccuo- | HUE TIYOOKOTO | IUCLUIUIMH €CTECTBEHHOHAYyYHOIro M obuenpodec- | Hay4HO-
HaJIbHOE | MOHUMAHUS CO- | CHOHAJILHOTO MOJYJIS JIJIS: MPAKTUYECKUX KOH-
BOCIIH- UabHOW poJiK | - (OPMHUPOBAHUS MO3UTHUBHOIO OTHOLIEHHUS K MpO- | GepeHIil U BcTpey
TaHHE npodeccuu, mo- | peccun HHKEHEpa (KOHCTPYKTOPA, TEXHOJIOTA), | C BEAYLUIUMH CIHEIU-

3UTUBHOM U aK-
THUBHOH  yCTa-
HOBKM Ha IICH-
HOCTU uU30paH-
HOM cCIlenHalIb-
HOCTH, OTBET-
CTBEHHOTO  OT-
HOILIEHUS K
npodeccuo-
HaJbHOM  Jes-
TEJIBbHOCTH, TPY-
ay (B14)

IIOHUMaHHUs €€ COLMAIbHOW 3HAYMMOCTH U POJIU B
o0I1ecTBe, CTPEMIICHHUsS CJIEeJ0BATh HOPMaM Ipo-
(beccroHaTbHON ITHKH MOCPEACTBOM KOHTEKCTHOTO
oOyueHus, pelIeHusl MPaKTUKO-OPUEHTHUPOBAHHBIX
CUTYaLlMOHHBIX 3a1ad4.

- (GopMHpOBaHMS YCTOMYMBOrO MHTEpeca K Mpo-
(beccroHaTbHON NIEATETBHOCTH, CIIOCOOHOCTH KPH-
TUYECKH, CAMOCTOSITEJIbHO  MBICIUTh, ITOHUMATh
3HaYMMOCTh MPO(ECCHH MOCPEICTBOM OCO3HAHHO-
ro BbIOOpa TEMAaTUKH MPOEKTOB, BBHIOJHEHUS MPO-
€KTOB C MOCJeayrole myOauyHONH mpe3eHTanuen
pe3yabTATOB, B TOM YKCJIe 0OOCHOBAHUEM HMX COLU-

QJIACTaMU TIpEATIPHU-
ATHIM ropojaa u BeTe-
paHamMu aTOMHOMU
OTpacCiu.

2. Opranmzanus u
MPOBEJEHUE  TpeJ-
METHBIX  OJMMIIHUA
U ydacThe B KOH-
Kypcax mpodeccro-
HaJIBHOTO  MacTep-
CTBA.

3.Yyactue B exe-




AJIBHOU U MPAKTUYECKOW 3HAYNMOCTH; T'OJIHBIX AKX
- (opMHUpPOBaHMS HABBHIKOB KOMAHJIHOW PaOOTHI, B | CTYAECHYECKUX

TOM 4YHUCJE peaTH3alUMd PA3TUYHBIX TPOEKTHBIX | CTPOUTEIBHBIX OT-
poJieii (Jiuaep, UCIOJHUTEh, aHAJTUTUK U TIP.) TO- | PSAOB

CpCACTBOM BBITIOJIHCHUA COBMCCTHBIX ITPOCKTOB.

CTpykTypa u coiep:KaHue y4eOHOM M CIUTIIUHbI
JuctumiimHa mpemnojaercs cryaeHTtaM 8-om cemectpe. OOmas TPyJOEMKOCTh JUCIUTUTHHBI
cocTasiisteT 6 3a4. ex., 216 ak. yacos.

KaJsiengapHslii mian

No Buab1 yuyeoHoii
P JeATeJbHOCTH (B Yacax)
a ﬁg % g = ATtTecTa- Makcu-
3 o HaunmeHnoBanue pa3saeia - = | & § 3 LU pa3- | MaJbHbBIN
b | ” (TeMbl) TUCUHUILIMHBI 5 § e z = Jiena OaJ 3a pas-
e 2 £§| 8| E g (popma) aen
a | M =18 5| ©
< = -
a =H - @)
| pazen
1 1 OCHOBHBIE TOHATHS 2 32
2 WNuTeHcudukanys roMOreHHBIX 2 30
He0oOpaTHUMBIXPEAKITH 5 3 25
3 | NaTencudukamnys paBHOBEC- 2 30
HBIX ITPOIIECCOB
Il paznen
2 4 HNHTeHCHuKamms reTeporeH- 5 30
HBIX PEaKIIHid
5 CnocoObl  MHHIIMMPOBAHMS
. 2 32
XUMHUYECKHUX peaKIMi ) KP 25
6 TexHoI0THS MPOU3BOICTBA HE-
OpraHUYECKUX BEIIECTB Ha 2 34
MIpUMepe CEPHOM KUCIOTHI
Bua npoMexyTOYHOI aTTeCTANMHU 216 | 12 10 194 JK3aMeH 50
[Ipumeuanue: ucnosb3zyembie GOPMBI aTTECTAIUU PA3/IEIOB:
J13 — noMarrHee 3agaHue,
KP — xonTponbHas pabora
Coaep:xaHue JIEKIIMOHHOT0 Kypca
Ne Bcero Ne Tema Jekuuu. Yueouo-
Te€MbI | 4acOB | JIEKIHHU Bonpocsl, oTpadaTbiBaeMble HAJEKIIUH MeroamHecioe
ol0ecrieyeHmne
1 2 3 4 5)
Pa3zgen 1
1 2 1 OcCHOBHBIE IOHSITUS 1-7
[ToHsiTHE XMMHYECKON TEXHOJOTHH, 11€Jib. BUABI ChI-
pesA, mpoaykToB. IloHsTHS mporecca mnepepaboTKH,
MIPOU3BOJICTBEHHBIX CTAJUNA, TEXHOIOTUIECKON
pexxuma. OCHOBHBIE TOKa3aTenu PHEeKTUBHOCTH: Op-
raHU3allMOHHBIC, TEXHHUYECKHE, TEXHOJIOTHUSCKHE,
SKOHOMHYECKHE.
2 2 2 NHuTeHcnpuKkanus roMoreHHbIX HeoOpaTUMBIX pe-
aKIui.
[TonsiTne wHTEeHCHUpUKAIMU. [ OMOTEHHBIE peaKIIUu.
WuTeHcudukanus HeoOpaTHUMbIX peakiuil. BausHue




Ha CKOPOCTb pPEaKIMM KOHIEHTpALUH, TEMIIEpaTyphbl,
JIaBJICHUsI, KaTaJIN3aTopa.

NuTencuukanmsi roMOreHHbIX PABHOBECHBIX pe-
aKIuil.

OOparumble peakiuu. XuMudeckoe paBHoBecue. KoH-
cranta paBHoBecus. [Ipunmun Jle-IllaTense. Crexuo-
MeTpuyecKuil OanaHc. BnusiHue Ha CHBUT paBHOBECHS
TEeMIIepaTyphl, AaBICHUS, KOHLIEHTpauu. MeToabl u3-
ObITKa OJHOTO W3 MCXOJHBIX BELIECTB M YyJAJICHUS
MPOJYKTa M3 30HBI peakuuu. Meroa paz0OaBieHUs pe-
AKIIMOHHOW CMECH.

Pa3znen 2

NuTencundukanms rereporeHHbIX peakuui

Craguu TreTeporeHHoro Impoiiecca. Y paBHEHHUE CKOPO-
cTH. BnusiHMe Ha CKOpOCTh Mpoliecca KOHCTaHThI CKO-
poctu, ko3(dduimeHTa Macconepenaud, MOBEPXHOCTH
KOHTakTa (a3, ABIKYIIEH CUiIbl Ipolecca

Cnoco0bl HHUNUHUPOBAHUA XUMHYECCKUX peaKum”l
CTaHI[apTHBIe N HCCTAaHAAPTHBIC MCTO,Z[BI.TCPMI/I‘IGCKI/IG
" KaTaJIUTUYCCKUC. CGJIGKTI/IBHOCTI)MGTOIIOB. ®dortoxu-
MHUUYCCKUC, paaAallMOHHBIC, MCXAHUYCCKHC U IIP.

TexHos0orusi NPOU3BOACTBA HEOPraHMYECKHX Be-
IIeCTB Ha PUMepe CePHON KUCJIOTHI

Cepnas kucinora, ee cBoiicrBa. CriocoObl MOJyYEHUS.
TexHomoruueckass cxema MPOU3BOJCTBA CEPHOM KHC-
JIOTBI U3 Ta30BOM CEpPbl METOJAOM JIBOMHOI'O KOHTAaKTH-
poBanus. Craguu npousBojcTBa. PU3HKO-

XUMHUS IPOLIECCOB.

1-10

12

Bcero

IlepeyeHb NPaAKTHYECKUX 3aAHATHH

Ne te-
MBI

Bcero
JacoB

No 3ann

THHA

Tema MNPAKTUIECCKOIo 3aHsATHUS. 33)18]11/[51, BOIIPOCHI,0TpPa-
OaTbpIBaeMble Ha NPAKTUYCCKOM 3aHATHH

Y4yeoHO-
MEeTOANYecKoe
odecrmeyeHue

3

4

5

1,2

1

OCHOBBI pacyeTa TEOPETUYECKOT0 (CTEXUOMETPUUYECKOT0)
MaTepuanbHoro 6anancal loHSITHS TPOX3BOICTBEHHONW MOIII-
HOCTH, IIPOU3BOJIUTEILHOCTH

ITonsTHA pUXO0/a, pACX0/a, TEOPETHUECKOTO U MPAKTHYE-
CKOro MaTepHajbHoro 6aixancoB. OCHOBBI pacyeTa MaTepu-
JIBHOr0 OajlaHca MHOTOCTaUITHOTO poLecca.

5

3,4

2,3

OcHOBBI pacyeTa IPaKTUYECKOr0 MaTEepUaIbHOTO OanaHca 1
OCHOBHBIX TEXHOJIOTHUECKUX IT0KA3aTEIEHIIPON3BOICTBA
VY4er npu cocTaBI€HUN IPAKTHUECKOIO0 MaTepUaIbHOTO
OanaHca cTeneHu npepparieHus,. OCHOBHbIE TEXHOJIOTHYe-
CKH€ MOKa3aTelH MPOU3BOJICTBA, PACCUMTAHHBIE 110 MpPaK-
TUYECKOMY MaTepHaJbHOMY OajaHcy: pacxoHble Koahdu-
LUEHTHI,BBIXObI IPOAYKTOB, OTXOJI0B, OTHOCUTEIbHBIN
BBIXOJ0T TEOPETUYECKH BO3ZMOXKHOTO.

3,4

4,5

OCHOBBI pacyeTa TEIUIOBOTO OaraHca

[TocTpoeHue TemaoBoro OanaHca Ha OCHOBE JJaHHBIXMATe-
puanpHOTO O6ananca. OcHOBHBIE (OPMYITBI pacdyeTa SHTaIb-
Ui, TEINIOEMKOCTH.

10

Bcero




3anaHus 1J151 CAMOCTOSITEJIbHOM PadoThI CTY/ICHTOB

Ne Bcero 3ananus, BONPOCHI, 1JIS CAMOCTOATEIHLHOIO YyedHo-
TeMBI Yacos u3y4eHus (3a1aHusA) MeTOANYeCKoe
obecneyeHue
1 2 3 4
1 15 OcHOBHbBIE NOHATHS 1-7

[ToHsiTHE XMMUYECKON TEXHOJIOTUH, 11eTb. BUIbl ChIpbA,
npoaykToB. [loHATHS TIpoliecca mepepadoTKH, MPOU3BOI-
CTBEHHBIX CTQJIMH, TEXHOJOTHUECKOU pexxumMa. OCHOBHBIC
nokasarenu 3(PpPEKTUBHOCTU: OpraHU3AIMOHHBIE, TEXHUYEC-
CKHe€, TEXHOJIOTHYECKHE, DKOHOMHYECKHE.

2 15 NuTeHcndukanms roMOreHHbIX He0OPATHMBIX

peakuuii.

[Tonsitue natencudukanuu. ['omoreHHsie peakuu. MHTEH-
cuduKays HeOOpaTUMBIX peakuuii. BiousHue Ha CKOpOCTh
peaKuu KOHIIEHTPAINH, TEMIepaTyphl, JaBICHUS, KaTalu-
3aropa.

3 20 NuTeHcndukanmms roMoreHHbIX paBHOBECHbBIX

peaxkumuii.

OO6partumsbie peakiuu. XuMuueckoe paBHoBecue. Koncranra
paBHoBecus. [Ipuanun Jle-Ilarense.

CrexuomMerpuueckuii 6ananc. BinusHue Ha cIBUT paBHOBE-
CHsl TEMIIepaTyphl, JaBJICHUS, KOHIICHTPALINH.

MeTo/1b1 U30BITKA OHOTO U3 UCXOHBIX BEIIECTB U

VY nanenus npoAyKTa U3 30Hbl peakuuu. Meroapaz0aBieHUs
PEaKIMOHHON CMECH.

4 15 HNHTeHcnpuUKanms rereporeHHbIX peakuui 1-7
Craauu reTeporeHHoro npoiecca. Y paBHEHHE CKOPOCTH.
BnusiHue Ha CKOpOCTh IPOLECCAKOHCTAHTHI CKOPOCTH, KO-

s dunmenTamacconepenaun, MOBEPXHOCTH KOHTakTa (a3,
JIBUKYILIEH CHIIBI ITPOLIecca

5 15 Cnoco0bl MHHUIUMPOBAHUA XUMUYECKUX peknuii CTaH-
JApTHBIE M HECTAHIAPTHBIE METOIbL. TepMIuecKue u KaTau-
tudeckue. CeneKTUBHOCTbMETO/10B. DOTOXMMHUYECKHE, Pa-
JIMAlMOHHBIC, MEXaHUYECKHE U TIP.

6 42 TexHoJ10rusl NPOM3BOACTBA HEOPraHNYECKUXBEIeCTB
(KOHKpeTHBbIe NPOU3BOACTBA) [[pOM3BOACTBO CEPHOM KHC-
J0Thl, GochOpHBIX yIOOPEHUIl, CBA3aHHOTO a30Ta, KAIMHHBIX
ynobpeHuit

122 Bcero

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu y4eOHOTO MaTepuana Kypca HCHOIB3YIOTCS pazIUYHble 00pa3oBaTEIbHbBIE
TEXHOJIOTUH, CIIOCOOCTBYIOIIHNE CO3[JAaHUI0 aTMOC(EPhl CBOOOTHON M TBOPYECKOW AMCKYCCHH KaK MEXIY
mpernojaBaTesieM U CTyJIeHTaMH, TaK U B CTyAIeHYecKo# rpymme. L{enpio mpu 3ToM aBIseTcs BEIpadOTKa y
CTYJICHTOB HAaBBIKOB M KOMIICTCHIIMH, TO3BOJISIONINX CAMOCTOSATEIHHO BECTH HCCIIEAOBATEILCKYIO U
HAy4YHO-TIeJ]arOTHYECKYIO paboTy.

AynuTOpHBIE 3aHATHSA TMPOBOJATCA B BUIE JEKUUN ¢ ucnoib3zoBaHueMm [IK u kommbroTepHOro
MPOEKTOPa; TPAKTHUECKUX 3aHATUH - ¢ wucnoib3oBanueM I[IK mpu mpoBeneHMH pacyeTos.
CamocrosTenbHass paboTa CTYIEHTOB MPOBOAMTCS IOJI PYKOBOJICTBOM TpenojaBaTeieid, ¢ OKa3aHHWEeM
KOHCYJBTAIMI U MMOMOIIH MPH TOATOTOBKE K KOHTPOJIBHBIM Pa00TaM, BHIMOTHEHUH JOMAITHUX 3aJaHUN

DoH/1 OLIEHOYHBIX CPEACTB
@OHJT OLEHOYHBIX CPEACTB MO JUCLUUIUIMHE OOECIeurBaeT MPOBEPKY OCBOEHHS IJIAHUPYEMbBIX
pe3yabTaToB 00ydeHHUs (KOMIETEHIMH M WX HHAMKATOPOB) IMOCPEICTBOM MEPOIPHIATUN TEKYIIEro,
pyOEKHOTO M TPOMEKYTOUHOT'O KOHTPOJISI TI0 JUCITUTUTHHE.



CBs3b  Mexny (OPMUPYEMBIMH KOMIIETEHIMSIMA M (opMaMH KOHTPOJS HMX OCBOCHUS
IIPEJCTABIICHA B ClIeAYIOLIeH TabuLe.

OLIGHO‘-IHBIG cpeacrtBa ajid BXOAHOTO KOHTPOJIA, TCKYIICTO KOHTPOJIA U

aTTecTanuu (AHHOTAIIHS)

IIPOMEKYTOYHOMN

Ne
1/

HaunmenoBanune
KOHTPOJIUPYE-MBbIX
pazzienoB (TeMbl)

Kon n nanMeHoBaHue UHIUKATOPA JOCTUXKEHUS
KOMIIETEHIINH

HaunmenoBaunue
OILICHOYHOT'O
CpEeACTBA

Bxo/1HOW KOHTPOJIb

BxoaHOI KOHTPOJIb

3-OIIK-1 3HaTh PU3MKO-XMMHYECKHUE CBOMCTB MaTepra-
JIOB, OCHOBBIBASICh HA 3HAHUSAX O CTPOCHUHU BEILECTBA,
MPUPOAEC XUMHUYECKOW CBSI3U PA3JIMYHBIX KJIACCOB XMMH-
YECKUX AJIEMEHTOB, COSAMHEHUH, BEIIECTB U MaTEPHAIIOB
3-IIK-2 3HaTh CBOMCTBAa XUMHUYECKUX DJIEMEHTOB, COCIH-
HEHUIl W MaTepualioB Ha WX OCHOBE JUISI COOJIIOJICHUS
TEXHOJIOTMYECKOI0 perjiaMeHTa

V-IIK-2 YMerh UCIHOJIb30BaTh 3HAHUS CBOMCTB XHMHYC-
CKHUX PJIEMEHTOB, COCIMHEHU U MAaTEpUAJIOB HA UX OCHO-
B€ NIl pEUICHUs 3a/a4 MO BBIMYCKY MPOAYKIIUU B CTPO-
TOM COOTBETCTBHUH C TEXHUYCCKUMH TPEOOBAHUSAMU
3-OIIK-4 — Wcnonb3yeT 3HAaHUS  TEXHOJIOTHYECKOTO
mporecca U METOJO0B JabopaTOPHOTO KOHTPOJS CHIPBS,
nosryabpuKaToOB ¥ TOTOBOW MPOIYKIIMH B COOTBETCTBUU
C pEerjiaMeHTOM

Bomnpocsl

BXOJIHOTO

KOHTPOJIS
(MMCBMEHHO/YCTHO)

ATTecTanus pa3JiesoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

Bce Tembl

3-OIIK-1 3Harh PU3MKO-XUMHUYECKHE CBOMCTB MaTepua-
JIOB, OCHOBBIBASCh Ha 3HAHUSIX O CTPOEHUHU BEIECTBA,
MPUPOJIE XUMHUECKOU CBSI3U PA3JIMYHBIX KJIACCOB XUMH-
YECKUX AJIEMEHTOB, COSIUHEHUH, BEIIECTB U MAaTEPHAJIOB
V-OIIK-1 VYmerp uCHOAB30BaTh MEXAaHU3Mbl XHMHUE-
CKHMX PEaKIUN, TPOUCXOAIINX B TEXHOJIOTHYECKUX MPO-
eccax M OKPYXKAIOIIEM MHpE Ui ONpeNesieHUs Kaue-
CTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTHUK BEIIECTB U
MaTepuaioB

B-OIIK-1 Brnagerp aHamu3oM METOJIOB ONpEAeSCHUs
TpeOyeMbIX MapaMeTpoOB U3MEPEHHsI KAYeCTBEHHBIX U KO-
JIMYECTBEHHBIX XapaKTEPUCTUK MPOO ChIpbs U mony¢ad-
pHUKaTOB

3-OIIK-1 3Hath (u3UKO-XMMHYECKHE CBOWCTB MarepHa-
JIOB, OCHOBBIBASCh HAa 3HAHMSIX O CTPOCHHUU BEILIECTBA,
MPUPOJIE XUMUYECKON CBSI3M PA3ITMYHBIX KJIACCOB XUMH-
YECKUX AJIEMEHTOB, COEJUHEHUH, BELIECTB U MAaTEPHAJIOB
3-I1K-2 3nath cBOHCTBA XUMHUYECKHUX DJIIEMEHTOB, COEIH-
HEHUN W MaTephaloB Ha HUX OCHOBE IJS COONIOCHUS
TEXHOJIOTHYECKOTO periaMeHTa

V-IIK-2 YMmeTh UCTIONB30BaTh 3HAHUS CBOWMCTB XMMHUYE-
CKHX JJICMEHTOB, COCIMHCHUI M MaTepuajoB HAa WX OC-
HOBE /I pEIICHUs 3aJad MO BBINYCKY MNPOAYKIUU B
CTPOTOM COOTBETCTBHH C TEXHUYECKUMH TPEOOBAHUSIMHU
VY-OIIK-4 —JleMOHCTpUpYeT yMeHHE B OOECHeYeHUU
MPOBEACHUST TEXHOJOTUYECKOTO TMpoIlecca B COOTBET-
CTBUHU C PEIVIAMEHTOM M KOHTPOJUPYET MapaMeTpbl TEX-
HOJIOTHYECKUX MPOIECCOB, CBOWCTB CHIPbS U TOTOBOH
MPOAYKLIMH, UCIONb3YsI TEXHUUECKUE CPEJICTBA
B-OIIK-4 — Omnpegenser mapaMeTpbl U3MEpEHUsl Kade-
CTBEHHBIX M KOJIMYECTBEHHBIX XapAKTEPUCTHK CHIPbS U
nory(habpukaToB

KonTponbHas
paborta
(MMCHMEHHO)
TectupoBanue
(MMCHMEHHO)
JomanHue
3aJaHKe
(MMCbMEHHO)




IIpomMexxyTouHas arrecrauus

Bomnpocsl k

3 |Dk3ameH [1K-2, OIIK-1, OIIK-4, OIIK-6
9K3aMeHY (YCTHO)

OueHoYHBIE CPeICTBA AJI5l BXOJHOI'0 KOHTPOJISl, TEKYLer0 KOHTPOJIS U NPOMEKYTOYHOI
arrecTaliu (AHHOTALMA)

OneHouHBIE CPeICTBA ISl BXOJIHOTO KOHTPOJIA MPEACTABISAIOT cOO00 BOMPOCHI, KOTOPHIE 3aJat0T-
Csl CTyJIeHTaM B MUCbMEHHOHN (opMe. AHHOTALMS IPUBEACHA HIDKE.

B kauecTBe OLIEGHOYHOIO CPEICTBA TEKYILIEro KOHTPOJISI UCIONB3YIOTCA 3allliTa JOMAIIHUX 3a/1a-
HUH (MUCBMEHHO M YCTHO), KOHTPOJbHas padoTa (MicbMEeHHO U yCTHO). KoHTpopHas paboTa mpeacTas-
JsieT co00M MUCbMEHHOE pellieHue 33/1a4 110 BapuaHTaM U YCTHYIO UX 3allUTy, B X0/€ KOTOPOW CTYAEHT
0OBSICHACT pelieHre. AHHOTAIMK JOMAIIIHET0 33/1aHusl, KOHTPOJIBHON pabOThI IPUBEICHBI HUXKE.

B kauecTBe OLIEHOYHOIO CpEJCTBA aTTECTAllMU pasjiela HCIoyb3yeTcss KoHTposib uroros (KN),
KOTOPBIH MpeCTaBIIseT cO00i CyMMy pe3yIbTaToOB OLEHOYHBIX CPECTB TEKYILEro KOHTPOJIA.

J1si mpOMeXyTOYHON aTTeCTalluU MPEAYCMOTPEHBI TEOPETUUECKHE dK3aMEHAI[MOHHbIE BOIPOCHI,
IMPUBCACHHBIC HUXKC.

[To uroram oOyueHus: BHICTABIISIECTCS YK3aMEH.

IIpumepHbIe BONPOCHI BXOJIHOT0 KOHTPOJIA

1 | Yro Takoe KOHIICHTPALUs BEIECTBA.
2 | Uto Takoe pacTBOp, M3 KAKUX KOMIIOHEHTOB OH COCTOUT?
3 | Jlatp onpeneneHne NpoueHTHON KOHIIEHTPAIHH
4 | JlaiiTe onpeeneHne 3K30TePMUIESCKUM PEAKIIUIM
5 | PaccuunraiiTe, CKOJIBKO rpaMM CEPHON KHUCIIOTHI COJIEPKUTCS B €€ pacTBOPE KOHLEHTpauuu 1
MOJIb/JT
[IpumepHoe TOMAaIIHee 3a1aHHE
3agauva 1
PaccuuTarh npakTHYecKHil MaTepHajbHBIA OaJlaHC M TEXHOJOTHYECKHE IOKA3aTelld Ipoliecca
pou3BoicTBa POCHOPHO KUCITIOTHI U3 dochoputa CasF(PO,)s3: CasF(PO4)3 + 5H,SO4 +10 H,0
=3H;3 PO, + 5CaS0,-2 H,O +HF. [TpousBoautenbHOCTH 10 HocGOpHUTY O BapHAHTAM:
1 2 3 4
[Tpon3BOAUTENHEHOCTS, 7700 8300 9000 5200
Kr/4
3agaya 2

PaccuuTarh npakTHYecKUi MaTepHabHBIA OalaHC M TEXHOJOTHYECKHE IOKA3aTelld IMpoliecca
npousBojactBa MoueBHHBI CO(NH,),: 2NH3; + CO, = CO(NH); + H,0. TIpousBoauTenbHOCTh IO
MOYEBHUHE M0 BAPHAHTAM:

1 2 3 4
[Ipon3BOAUTENBHOCTS, 7700 8300 9000 5200
Kr/4q
IIpumepHasi KOHTPOJILHAsSI padoTa
3apaua 1

Paccuntarh 1 0pOpMUTH TEOPETHUECKHH (CTEXMOMETPUUECKUI) OanaHc mpoliecca MPoU3BOICTBA
dochophoit kucinorel u3z pocpopura: CasF(PO4); + 5H,SO4+10H,0 = 3H3PO, +5CaS0O,4-2H,0+HF.
OrnpeenuTh TEOPETUIECKUE PACXOHbIE KOI(P(GUIIMEHTHI ChIPhs, TEOPETUICCKUN U aOCOTIOTHBIA BBIXO/T
L[EJIEBOTO MTPOLYKTa U OTXOM0B.

[Tpon3BoauTenbHOCTH 1O (HOChHOPHUTY yKazaHa B TaOI. 4:

Tabmnuma 4
[Tpon3BOANTENFHOCTH YCTAHOBKHU 1O (ocHOPUTY IO BapHaHTaM
Bapuant 1 2 3 4 5 6 7 8 9 10
ITpouzso- | 7700 8300 9000 | 5200 | 1300 | 3800 | 1250 | 3200 | 7000 | 8000

JIATEITb-
HOCTb, KI/4




IIpuMepHBIN TECT

Bonpoc Ne 1 Yto aiBasieTcs 1eJieBbIM MPOAYKTOM B peaKIuu
2Cas(POy)sF + 10H,SO,4 + 5H,0 = 6H3PO, + 10CaSO, - 0,5H,0 + 2HF
OtBeT A dochopHas kuciora
OtBet b dbTOpOBOIOPOA
OtBeT B TUTIC
Otget I araTuT
Bonpoc Ne 2 Yro siBjIsieTcsl 0TX0A0M B peakluu NmojydyeHus pochopHoil KMCJI0ThI (0OTMETbTE
HECKO0JIbKO BAPHUAHTOB)
2Cas(POy)sF + 10H,SO,4 + 5H,0 = 6H3PO, + 10CaSO, - 0,5H,0 + 2HF
OtBer A araTuT
Otser b dbochopHas KuciIoTa
OtBer B ¢dbTopoBOIOpPOIT
Otger I THUIIC
Bonpoc Ne 3 | BoiOepuTe Bce TeXHHYeCKHe NOKA3aTeJM NPOU3BOACTBA
Otser A MPOU3BOUTENILHOCTh 000PYAOBAHUS
Otser b MIPOU3BOJICTBEHHAS MOIITHOCTh
Otser B cebecTonMOCTh
Otser I' MPOIYCKHAs CIOCOOHOCTH 000PYIOBAHMUS
Bonpoc Ne 4 | Kak noBbICHTBH BBIXO/I POAYKTA B PeaKIMU:
SO, +0,50;, < SO3+Q
Bri0epure cnocodbI:
Otsetr A MOBBICUTH TEMIIEPATYPY
Otser b MOHU3UTH TEMIIEPaTypy,
Otser B MOBBICUTH JaBJICHUE
Otser I’ MTOHU3UTD JIABJICHUE
Bonpoc Ne S | YUto Ha3bIBaeTcsi paccoioMm:
A CMECh TBEPABIX BELIECTB
b CMeCh ra3000pa3HbIX BEIIECTB
B SMYJIbCUU
r KOHILICHTPUPOBAHHBIE PAcCTBOPHI TBEPJBIX BEIIECTB B BOJIE
Bonpoc Ne 6 | BoioepuTe annapar 6amHu ¢ Hacaakoii: (a) uiau (0)
al ]
EHIK0CTE T AnIKoCTh
....... L
L.\;_
Bonpoc Ne 7 IIpoueHTHAS KOHLEHTPALUA NMOKA3bIBAET:
A CKOJIKO MOJIb BeniecTBa pactBopeHo B 100 r pacTtBopa
b CKOJIBKO TpaMmM BeliecTBa pactBopeHo B 100 r pacTtBopa
B CKOJIBKO MOJIb BelecTBa pactBopeHo B 1000 r pacTBopa
r CKOJIBKO PKBUBAJICHTOB BemiecTBa pactBopeHo B 1000 r pactBopa
Cnmcok TeopeTuYecKuX 3K3aMeHAIMOHHBIX BONPOCOB
1 Xwumwuueckas TexHomorus. L{emb XuMHUYECKO TEXHOIOTHN KaK HAyKH
2 OcHoBHBIE MaTepUANBI MPOU3BOACTBA. BUIIBI CHIPBS, OTXO0I0B
3  BcmomorartensHbIe MaTepHaIIbl POU3BOJICTBA
4  OpraHu3alMOHHBIC TTOKA3aTENN TPOU3BOJICTBA




TexHuueckue nokasaTesnu NPOU3BOACTBA

DKOHOMHYECKHE MMOKa3aTeIl MPOU3BOICTBA

TexHonornyeckue mokazaTean Mporu3BoICTBA

[leproanueckue u HempepbIBHBIE Mporiecchl. [IpsMblie U KPyroBble CXEMbI TEXHOJIOTUYECKOTO

nporecca

9  Ogno- 1 MHOrOCTaAMiHBIE Mpotecchl. OHO- U MHOTO-IIPOIYKTOBBIE CXEMbI TEXHOJIOTHYECKOTr0
mporecca

10 DOnepronoTpeOIIIONINE U FHEPTOMPOU3BOISIINE CXEMbI TEXHOJIOTMUYECKOTO Mpoliecca

11 Ob6parumsbie u HEoOpaTuMble peakunuu. CKopocTh peakiuu. KoHcTanTa paBHOBeCHs

12 Ilenwm uHTEHCU(UKAIIUN TEXHOJIOTHYECKOTO Tporecca. CriocoObl MHTCHCH(UKAIIMN 00PaTHMBIX
TOMOTEHHBIX ¥ T€TEPOTeHHBIX PeaKLUi (IepEeUHCIUTD)

13 BsiBOA ypaBHEHHI BHIYHCICHHUS KOJIMYECTB pEarupyoIIrX BEIIECTB Yepe3 HayallbHOE KOJTUYECTBO
BemiectBa A (Cpo ) ¥ ero creneHb npeBpaiieHus (X ) ast peakuun va A+ vg B=vg R+vs S

14 BnusHue n30bITKa OJHOTO U3 PEAreHTOB Ha XMMHUYECKYIO peakiuio. [loka3zaTe MaTeMaTnyecku Ha
npumepe peakunu A+B=R+S

15 BuusnHue Ha paBHOBecue yaaneHue npoaykra. CrocoOsl yiaaeHus MpoayKTa.

16 BawusHMe KaBIeHHUS HA XUMHUYECKYIO peakuuu. [loka3aTte MaTeMaTHYeCcKH Ha IPUMEPE PEaKIIuH Va
A+vg B=vg R+v5 S

17 Bunusnue pa3baBiieHUs PEAKIIMOHHON CMECH MHEPTHBIM BELLIECTBOM Ha IPUMEPE pPEaKLUU
nerugpupoBanus Oyrana C4H10=C4Hg+H; (mokazate MmaTemaTnuecku)

18 BawmsiHMe TeMIiepaTypsl Ha XUMHUYECKYI0 peakinio. [loka3ars MaTeMaTHUeCcKu. Y paBHEHUE
n3o0apel Bant-I'odda

19 Cranuu rereporenHoro mpomecca. CKOpoCcTh reTeporeHHoro npoiecca. Crioco0sr
MHTeHCUpUKAIUU (I0Ka3aTh MaTEMaTUUYECKH U TIEPEUUCIIUTD)

20 OOmas CKOpOCTh FETEPOTEHHOTO mporiecca HTeHCHpUKaIUs poIiecca, MPOTEKAOIIETO B
b dy3noHHON o0nacTu

21 BnusHHEE MOBEPXHOCTH KOHTAKTa (a3 Ha TeTeporeHHbIn npouecc B cucteme I-)K

22 BnwusHHE MOBEPXHOCTHU KOHTaKTa (a3 Ha reTeporeHHsli npouecc B cucteme [-T

23 JIBmwkymas cuia rereporeHHoro mnpomuecca. CriocoObl e¢ MOBBIIICHUS

24  CranpapTHble CIOCOOBI MHUIIMMPOBAHMS XUMUYECKON PEAKINH

25 HecrangapTHble criocoObl HHUITUMPOBAHHUS XUMUYECKON pEaKIiu

26  Cepnas kucnota. CbIpbe, CIOCOOBI MOTYYEeHHsI, CBONCTBA

27 TexHOIOTHMYECKAsi CXeMa MMPOM3BOICTBA CEPHON KHCIOTHI METOAOM JIBOMHOTO KOHTaKTHPOBAHUS

28 Craguu mpou3BOJCTBA CEPHOI KMCIOTHL. PU3NKO-XUMUS MPOLIecca CKUTAHUS

29 Craguu mpou3BOJICTBA CEPHOM KUCIOTHL. DU3UKO-XUMUS TIPOIIECCa OKUCIEHHUS! CEPHUCTOTO
aHTUapUIA

30 Craguu mpoM3BOICTBA CEPHOM KUCIOTHI. DH3MKO-XUMHUS TIporiecca abCopOLUU CEPHOTO

aHTUapUIA

0 N O Ol

IIkaabl OeHKN 00pa30BaTeIbHBIX JOCTHKEHHI

Onenka B Oayuiax 3a KaX[Ibli BUJ pabOThI MpencTaBisieT coO0M MpOoM3BEAEHHE 3apaOOTaHHOTO
CTY/IGHTOM MpOLeHTa (10 IIKajle CM.HWXKE) Ha KOJUYECTBO OayioB, BBIJACICHHOE I JTAHHOTO BHIA
pabor.

IIkajna olleHKH BXOIHOTO0 KOHTPOJIS:

3auTeHo: 3a/1aHuE BBIIIOJIHEHO BEPHO, CJAHO B YCTAHOBJIEHHBIE CPOKU

He 3auTeHo: 3a7aHue He BHINOJIHEHO, BBIITOJHEHO C OIIMOKaMH, KOTOpbIe TpeOYeTCs UCIIPAaBUTh,
WM CJAHO TOCJI€ YCTaHOBIEHHOTO CPOKa

IIkaJjia OLEHKH CAaMOCTOSATEJIbHOM PadoThl, YCTHOIO ONPOCa, IK3aMeHa (B IIPOLIEHTAX):

Baunbl
(I:ITOFOBOﬁv Ocpoenue TpebGoBanus K 3HAHUAM
PEUTHHIOBOH | KOMIETEeHIU
OLIEHKH)
100-85 [MpoxBunyThIi | OTBETHI HA TIOCTABIICHHBIE BONPOCHI ITOJIHBIE, YeTKUE U Pa3BEPHYTHIE.
YPOBEHb Perienus 3a1a4 JOTUYHBI, I0Ka3aTebHbI U

JEMOHCTPUPYIOT ~aHAJINTHYECKHE ¥ TBOPYECKHE CHOCOOHOCTH
CTY/ICHTA.




84-70 Cpennuii JlaroTcd TOJIHBIE OTBETHI Ha IIOCTaBJICHHBIE BOMIPOCHL. IlokazaHo
YPOBEHb YMEHHE BBIICIATh NMPUIMHHO-CIIEICTBEHHBIE CBsi3u. [lpm pemenun
3a7a4 JIOMYIIEHBl HE3HAYUTENIbHBbIE OLIMOKH, WCIPABICHHBIC C
TIOMOIIBIO «HABOSIINX» BOIIPOCOB MPETOAaBATE.
69-60 BazoBbrii OTBeThI Ha BONPOCHI ¥ PEIICHHUS TOCTABJICHHBIX 3a/1a4 HEJJOCTATOYHO
YpOBEHb nojiHble. JIoruka W mocnenoBaTeNbHOCTh B PEHICHUH 337ad WMEIOT
HapynieHus. B oTBeTax 0TCYyTCTBYIOT BBIBOJIBI.

Crynenr, noimyuuBmmid MeHee 60 % OT MakcMManbHOro Oamia 3a pas3ien AUCHUIUIMHBI WA
MIPOMEXYTOUYHYIO aTTECTAIIUIO, CYUTACTCS] HEATTECTOBAHHBIM I10 JJAHHOW JTUCLIMILIAHE.
Pacnipenenenre MmakcuMalbHBIX 0a/UIOB IO BUJIaM PaboT B IIpejiesiax pa3ielioB:

| paznen Il paznen OK3aMeH
(25 6annoB) (25 6amnoB) (50 6asoB)
VYcrHblii onpoc Camoctosrens | KorrponsHas pabora
(YO) Has pabora (KP)
(CP)
17 6anmos 25 6amioB 50 6amtoB
8 OaoB
Hroro: 100 6ammos

WToroBasi OIEHKAa IO OK3aMEHY BBICTABISIETCS IIyTeM TIiepeBoJa HaOpaHHBIX OauioB B
COOTBETCTBHUHM CO CIEAYIONIEH TabIuIei:

Onenka 1o 5-0ayuTbHOM mIKane COTYE (IO B0 [ e Ouenka ECTS
IK3aMEH

5 — «omauunor 90-100 A
85-89 B

4 — «xopouto 75-84 C
70-74 D

3 — «yoosremseopumenbHo» 65-69
60-64 E

2 — «Hey0081emBOPUMETILHOY Memnee 60 F

Y4eOHo-MeToANYecKOe U HHGOPMALMOHHOE o0ecedeHrne Y4eOHOH TUCHMIINHBI
OcHoBHas nuTeparypa:

1. XuMunueckast TEXHOJIOTHsSI HEOPraHWYECKUX BelecTs : yueoHoe nocodbue / T. I'. Axmetos, B. M.
Bycwirun, JI. T'. Taticun, P. T. AxmeroBa ; mox penakiueit T. I'. AxmeroBa. — 2-¢ u3n., crep. — CaHKT-
[TerepOypr : Jlans, 2019. — 452 c. Pexxum nocryna: https://e.lanbook.com/reader/book/119611/#1

2. KozanmepoBa, O. A. 3agauu W ymnpakHEHHs MO XUMHYECKOW TEXHOJIOTMH HEOPTaHHMYECKHX
BemiecTB : yueOHoe mocobue / O. A. Kozaaepona, C. U. Hudranues, K. b. Kum. — Boponex : BITYUT,
2019. — 59 c. Pesxum mocryma: https://e.lanbook.com/reader/book/143270/#1

JlomonHuTEbHAS TUTEPATYpA:

3. Tleperymos, 0. C. IlepepaboTka OTXOOB B XMMHYECKOW TEXHOJIOTUU HEOPTAaHHMUYECKHUX
BemiecTB : yuebHoe mocobue / FO. C. Ileperynos, C. . Hudranues. — Boponex : BITYUT, 2019. — 50
c. Pexxum noctyma: https://e.lanbook.com/reader/book/143266/#1

4. XKyxosa, O. II. Texnonoruueckoe obopynoBanue. O60pynoBaHHEe Ul TEIIOMACCOOOMEHHBIX
nporieccoB : yuebnoe nmocobdue / O. I1. Kykosa, H. A. BoitnoB. — KpacHosipck : Cubl'Y um. akagemuka
M. @. Pemernéna, 2018. — 108 ¢. Pexxum nocryma: https://e.lanbook.com/reader/book/147455/#1

Y4eOHO-MeToInvecKas JTuTepaTypa

5. 3epubmkuHa A.A. Meroandyeckue yKa3aHHA K MpakTHUecKo pabore «OCHOBBI
MatepuaiabHoro 0ananca. Yacte 1 CocTaBieHne TEOPETUYECKOTO (CTEXMOMETPUUECKOT0) MaTepruaibHOIO
Oaimancay.- banakoso: BUTU HUAY MUDU, 2020

6. 3epupmmkuHa A.A. Meroauyeckue yKa3aHWS K TNpakTHUecKod padore «OCHOBBI
MmatepuainbHoro Oananca. Yactb 2 CocTaBlieHHE NMPaKTHYECKOro MaTepuaibHOro OanaHcay» bamakoBo:
BUTU HUSY MU®U, 2024. - B anipodarun

7. 3epubimkuHa A.A. Metoauueckue ykasaHHMs K IpakTHueckoi pabote «OCHOBBI pacueTa
terioBoro Oananca» banakoso: BUTU HUAY MU®U, 2024. - B anpobauuu



https://e.lanbook.com/reader/book/119611/#1
https://e.lanbook.com/reader/book/143270/#1
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IIporpammHuoe ob6ecneuenue u UHTepHeT-pecypcenl:

- TPOIIECC peanu3aluu 00pa3oBaTeIIbHOW MPOrpaMMBbI 10 TUCHHIUINHE «TeopeTnueckne OCHO-
Bbl TEXHOJIOTUM HEOPTaHWYECKHUX BEHIECTB» B COOTBETCTBUU ¢ TpeboBanusimu OC HUAY MUOU
obecrieueH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO MPOTPaMMHOTO 00CCTICUCHHS;

- TepeuYeHb PEeCypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «MHTepHEeT» HeoOxo-
JUAMBIX IJIS1 OCBOEHUS TUCLHUIIINHBI:

https://himapparat.com - coBpeMeHHBIII HHGOPMATUBHBIA CAWUT MO MPOU3BOJICTBY M OIMHCAHUIO
TEXHOJIOTHYECKOTO 000pyA0BaHUS

http://www.chemspider.com— nopTan moucka u HH(GOpPMAIUK O XUMHUECKUX COCTHHECHHUSIX

http://www.chem.msu.su/rus - moprai 3J1eKTPOHHON OUOIHOTEKH 10 XUMHUH

MarepuaJjibHO-TeXHHYECKOe oOecrieyeHre y4eOHOH TUCUUIIMHBI
JlekuroHHbIE 3aHATHUA TPOBOJATCA B  CICHHAIU3UPOBAHHBIX ayAUTOPHUAX, OCHAIICHHBIX
MYJbTUMEAUMHBIM 00OpynoBaHUEM. [[1s1 mpoBeAeHUs JEKUUU HCIONb3YeTCs MYJIbTUMEAUMHBIN Kypc
JIEKIUH, BUACODUITHMBIL.
[TpakTryeckue 3aHITHSI IPOBOJATCS B KOMIIBIOTEPHBIX 3ajlaX, OCHAIIEHHBIX HeoOXxoauMbIM 110.

MeTtoauyeckue peKOMeHAaLMHU A CTYIeHTOB

1. Yka3zaHus 1715 NpoCIylIMBaHUs JEKIUN

Ilepen HayamoM 3aHATUN BHUMATEIbHO O3HAKOMUTHCS C YUEOHBIM IJIAHOM IIPOBEACHUS JIEKIUN U
CIIMCKOM PEKOMEH/I0BAaHHOU JIUTEPATYPHl.

[lepen nocemenuemM o4epeHON JEKIUU OCBEKUTD B ITAMATH OCHOBHBIE KOHLICIILIUU IIPOMICHHOTO
panee marepuaina. [loqroToBuThs npu HEOOXOAMMOCTH BOIIPOCHI IIpernoiaBaTento. He Hamo onmacatkces, 4To
BOIPOCHI MOT'YT OBITH IPOCTHIMHU.

Ha nexkunn ocHOBHOE BHUMaHHE CJIEIyeT YISIATh He (GopMyaaM M MaTeMaTHYECKUM BBIKJIAJIKaM,
a COIECPKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEJEIICHUSM U [IOCTAHOBKAM 3ajau.

B mporiecce n3ydeHus JEKIMOHHOTO Kypca HEOOXOIMMO MO0 BO3MOXKHOCTH 4aCTO BO3BPAILIATHCS K
OCHOBHBIM MOHATUSM W METOJaM peLIeHHs 3ahay (37ech BO3MOXEH BBIOOPOUHBIM KOHTPOJIb 3HAHUH
CTYJICHTOB).

XKenarenbHO UCHONB30BaTh KOHCIEKTHI JIEKUMH, B KOTOPBIX HCIIOJIB3YETCS IPUHATAs
IpenojaBaTesieM cucreMa 0003HaYeHHH.

Hns  Oonmee mnoapoOHOro u3ydeHHs Kypca cieayeT paboTath € pPEKOMEHJOBAHHBIMU
JUTEPaTypHbIMU HCTOYHUKAMU U BHOBb MOSBIISIOIIUMUCS UCTOYHUKAMHU.

2. YKa3aHus 171 y9aCcTHs B IPAKTUYECKUX 3aHATUAX

[lepen mnocemeHMEM NPAKTUYECKUX  3aHATHM YSACHUTH TEMY M CaMOCTOSITENIbHO HU3YYUTh
CBSI3aHHBIE C HEU NIOHATHSA U METOJBI PELLIEHUS 3aau.

[lepen pemeHueM 3ajad aKTUBHO YYacTBOBAaTh B OOCYKJIEHUHU C IPENOJABATEIIEM OCHOBHBIX
MIOHSTHM, CBA3aHHBIX C TEMOW IIPAKTUYECKOTO 3aHATHS.

B mporiecce pemienust 3a1a4 BECTU AUCKYCCHUIO C MPENOJIaBaTENIeM O MPaBUIBHOCTH IPUMEHEHUS
METOJIOB MX PELIEHUS.

[To BO3MOKHOCTH CaMOCTOSTEIBHO JIOBOJIUTH PEIIEHUE MpeIaraéMplx 3a/1a4 10 OKOHYATEIbHOIO
UTOTA.

B koHIle mpakTH4ecKoro 3aHATHS MpU HEOOXOJUMOCTH BBISICHUTH Yy IpenojaBaTelis HEsCHBIE
BOIIPOCBI.

OcHoOBHBIE pe3y/IbTAThI BBINOJIHEHUS pab0Thl HEOOXOJUMO pacreyaTarb.

3.YKazaHus JUIs1 BHIIOJIHEHUS CAMOCTOSITEIbHON paboThI

[TonyunTs y mnpenojaBarens 3aJaHME€ M CIUCOK PEKOMEHJIOBAaHHOM JuTepaTypsl. M3ydeHwue
TEOPETUYECKUX BOIIPOCOB CIEAYET IPOBOAUTH 110 BOZMOXKHOCTH CaMOCTOSITENIBHO, HO MPU 3aTPyIHEHUAX
oOpamiaThCs K MPEenoaBaTelo.

[ToaroTOBUTH MUCEMEHHBIN OTUET O MPOJIEIAHHOMN padoTe.

[Ipu BeIMoNHEHNN (QPOHTANBHBIX 3aJaHUM 10 YCMOTPEHHUIO MpernojaBaTens paboTa MOXKET ObITh
OLleHEeHa 0e3 MHMChMEHHOI0 OT4YeTa Ha OCHOBE OTBETOB HAa KOHTPOJBHBIE BOIPOCH, NPH YCIOBUH
AKTUBHOM CaMOCTOSITEIHHOM pabOTHI.

[IloAroToBUTE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
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MeToanyeckre peKOMEHIAlUM AJIA NpenojaBareen

1. Ykazanus a1 npoBeieHUs JEKIUM

Ha mepBoii BBOAHOI NeKkiuu caenaTh oOIM 0030p coaepkaHUsl Kypca M OTMETHTh HOBBIC
METOJIbl U TIOJIXOJIbI K PELIESHUIO 3ajad, pacCMaTpUBAEMbIX B Kypce, JOBECTU J0 CTYACHTOB TPeOOBAHMUS
Kadeapsl, OTBETUTH HA BOIPOCHI.

[Ipy MOAroTOBKE K JIEKIIMOHHBIM 3aHSATHSM HEOOXOIUMO MpPOAYMaTh IUJIaH €ro MpOBEICHUS,
COZIEP/KAHUE BCTYIUTEIBHOM, OCHOBHOW M 3aKJIFOYUTEIbHOW YacTH JICKIUH, O3HAKOMUTHCS C HOBUHKAMU
y4eOHOM M METOAMYECKOM JINTepaTyphl, MyOIUKALMSIMH IIEPUOINYECKON MeYaTH MO0 TeME JIEKIIMOHHOTO
3aHsThs. llepen HM3I0KEHHEM TEKYIIEro JISKIIMOHHOTO MaTepHajia HAallOMHHUTh 00 OCHOBHBIX HTOTaX,
JOCTUTHYTBIX Ha NOpeaplaymmx Jeknusax. C 3TOM 1enblo 3a1aTh HECKOJBKO BOIPOCOB AYAUTOPUU U
OCYIIIECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

B xozme nekuMOHHOro 3aHATHS MpernojaBaTelib JIOJDKEH Ha3BaThb TeMy, y4deOHBbIE BOIIPOCHI,
O03HAaKOMHTh CTYJCHTOB C MEPEYHEM OCHOBHOW W JIONMOJIHUTEIBbHOM JIUTEpaTyphl MO TEME 3aHSTHS.
PackpeiBasi copepkaHue y4eOHBIX BOIPOCOB, AKLEHTUPOBATH BHUMAHHME CTYIACHTOB Ha OCHOBHBIX
KAaTerOpHUsX, SBICHUSAX U TMPOIECcCcaX, OCOOCHHOCTAX WX TMPOTEKaHWs. PackpbhiBaTh CYIIHOCTh U
COJIep>KaHuE Pa3IMYHBIX TOUYEK 3PEHUS U HAYYHBIX MOJIXOJO0B K OOBSICHEHUIO TE€X WU MHBIX SIBICHUN U
IIPOLIECCOB.

CrnenyeT apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3UIUIO MO CIOPHBIM TEOPETHUECKUM
Boripocam. [IpuBouTh npuMepsl. 3a1aBatTh MO X0y U3JI0KEHUS JIEKIIMOHHOTO MaTepuaia pUTOPUIECKUE
BOIIPOCHI U CAMOMY JIaBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AIMH MBICIUTEIHHON JAESITEIbHOCTH
CTYJICHTOB, TIOBBIIICHUIO HMX BHHUMAaHUS M HHTEpeca K MaTepualy JICKIUU, €€ COJAEP KAHHUIO.
[IpenogaBaTens JOMKEH PYKOBOAUTH pPAOOTON CTYJEHTOB IO KOHCHEKTUPOBAHUIO JIEKIIHOHHOTO
Marepuaia, moI4YepPKUBaTh HEOOXOAUMOCTh OTPAXKEHHUSI B KOHCIIEKTAX OCHOBHBIX IMOJIOKEHUN M3ydaeMOun
TeMbI, 0c000 BBIAEISASA, KaTeropuajibHBIA ammapar. B 3aKiIrouMTeNhbHONW 4YacTH JIEKIMU HEO0OXOIUMO
chopMyIUPOBaTh OOIIHE BBIBOABI IO TEME, PACKPHIBAIOIINE COJCPKAHUE BCEX BOMPOCOB, TIOCTABICHHBIX
B Jiekuuu. OOBSBUTH IJIAaH OYEPENHOTO MPAKTUYECKOTO 3aHATHUSA, JaTh KpaTKUe PEKOMEHAALHUU IO
MOATOTOBKE CTYINEHTOB. Ompenenuth MeCTO W BpeMsl KOHCYJIbTAIlMM CTYICHTaM, TOXKEJIaBIIUM
BBICTYIIUTH C IOKJIaJlaMu U pedepaTaMu.

Ha mocnemnedt nexkumu yaenuTh BpeMs Ui o030pa  Hambonee BaXKHBIX —IOJIOKCHHU,
PacCMOTPEHHBIX B Kypce.

2. Ykazanus AJis IPOBEACHUS PAKTUYCCKUX 3aHIATHM

Yetko 0003HAYUTH TEMY MPAKTUYECKOTO 3aHITHSL.

OOCynuTh OCHOBHBIE TIOHSTHS, CB3aHHBIEC C TEMOM MPAKTUIECKOTO 3aHSTHS.

B mpouecce pemeHus 3agad BECTU JMCKYCCHIO CO CTYIAEHTaMHU O MPABWIBHOCTU MPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTMmeuath CTyJEHTOB, HanOOJee aKTUBHO YYACTBYIOIIUX B PEUICHUH 33/1a4 U U AUCKYCCHSX.

B koHIIE TPaKTUYECKOTO 3aHATHS 33]1aTh ayIUTOPUH HECKOIHKO KOHTPOJILHBIX BOITPOCOB.

3.Yka3zaHus Mo KOHTPOJIIO CaMOCTOATEIbHOU PabOTHI CTYJCHTOB

[To ycMoTpeHuto mpenojaaBareist 3aJaHUE Ha CaMOCTOSITENIBHYIO paboTy MOXKEeT ObITh
WHIUBUAYAIBHBIM W (DPOHTATHHBIM.

[Ipu ucnonb30BaHUM MHAMBUAYATBHBIX 33JIaHUM TPEOOBAaTh OT CTYJEHTAa MUCHMEHHBIA OTUET O
pojiesaHHoi paborTe.

[Ipu npumeHeHUU (GPOHTAIBHBIX 3aJaHUN BECTH KOJUIEKTUBHBIE OOCYKJIEHMSI CO CTY/IEHTaMU
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUI.

C 1uenpl0  KOHTPOJS  KadyecTBa  BBIMIOJIHEHUS  CAMOCTOSITENBHOM  paboThl  TpeboBaTh
WHJMBUIyaJIbHbIE OTYETHl (JIOMYCTUMO BMECTO MHUCBMEHHOTO OTYETa IMPUMEHSITh WHIUBUyaJIbHbBIC
KOHTPOJIbHBIE BOIIPOCHI).

[Tporpamma cocraBieHa B cooTBeTcTBUU ¢ TpeboBanusmu OC HUAY MUDU u ydyeOHbIM
TIJIAHOM OCHOBHOM 00pa30BaTeIbHOM MporpamMMBbl 1Mo HampasieHuio moarotoBku 18.03.01 «Xumudeckas
TEXHOJIOTHUSI».

PaGouyto mporpaMMy COCTaBHMII: IOIEHT 3EpHBIIIIKUHA A.A.

Penensent: nouent 3yoosa H.I'.

[Iporpamma ono6pena na 3acegannu Y MKH 18.03.01 «Xumudeckast TEXHOIOTHSI.

[Tpencenarens yuebHO-MeToaMUecKOi kKomuccuu Yepnoa H.M.



