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He.ﬂb OCBOCHUSA NUCHUILJINHBI

«TeopeTrueckue OCHOBBI TEXHOJOTUM HEOPTaHWMYECKUX BEMIECTB» - 93TO
TUCITUIUIMHA O HamOoJiee HKOHOMHYHBIX MpOIEccax MPOU3BOJICTBA 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 CTaHIapTax:

- 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;

- XUMUYECKUE 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 000PYI0BAHUS 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, MaTepualioB, 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 OKPYXKAILEM 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€XHOJIOTHYECKOI O peraamMeHToM
npoiiecca, V-OIIK-4 — JleMOHCTpUpYeT YMEHHE B OOECICYCHHUH
HCII0JIb30BATh IIPOBEJIEHUS TEXHOJIOTHYECKOTO MPOLIECCa B COOTBETCTBUU
TEXHUUYECKHE C  perjaMeHToM U KOHTPOJUpPYET  IapaMeTpsl
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
UCIIOJIb30BaTh MX JUIS
penieHus 3anay
npodeccnoHanbHOM
e TEIbHOCTH

MH(GOPMALMOHHbBIE TEXHOJIOTUHU U IPOTPaMMHBIE

CpeACTBa MpH PEIICHUH 3a/1a4 TPO(heCCHOHATEHON
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.

— npogeccuoHaIbHbIE
Kon HaumenoBanue Nuaukatopbl JOCTUKEHUS KOMITETEHIIUU
KOMIETEHIINH KOMITIETEHIINH
I1K-2 crocoben 3-IIK-2 3Hare cBOMcTBA XWMHUYECKHX  DJIEMCHTOB,
WCIIOJIb30BaTh 3HAHUE | COSAMHCHHUI U MAaTePHAJIOB Ha MX OCHOBE ISl COOJIIOICHUS
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 PEeIIEHUS] | CTPOTOM COOTBETCTBUU C TEXHUYECKUMU TPEOOBAHUAMU
3a1a4 B-IIK-2 Bragets HaBbIKaMu pa3pabOTKH MPEIOKEHUS 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 ’ MOTEHILMaja y4eOHOM TUCIUTIINHBI 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 aTOMHOMN
YCTaHOBKH Ha | (KOHCTPYKTOpPA, TEXHOJIOTA), OTpaciu.
LEHHOCTHU MMOHUMAaHHUA €€ COLMAIbHOU 2. Opranuzanus u
n30paHHOM 3HAYUMOCTHU U POJIU B OOIIIECTBE, MIPOBE/ICHHE
CIENUATIBHOCTH, 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 CUTYallMOHHBIX 3.Yuacrue B
TpyRy 3azay. €XKETOTHBIX aKIHAX
- (hopmupoBaHUS YCTOMYNBOTO CTYJIEHYECKHUX
uHTEpeca K mpodeccunoHaIbHOMI CTPOUTENBHBIX OTPSAO0B
JESITENLHOCTH, CIIOCOOHOCTH
KPUTUYECKH, CAMOCTOSITETHHO
MBICJIUTh, TOHUMATh 3HAYMMOCTh




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

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

CTpyKTypa U coaep:RkaHue Y4eOHOM JUCUUILIMHBI

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 ATTecTra 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 | arencuduxamnms 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
IK3aMeH 50
Buja npomexyTouHOll aTTecTallMu 144 | 16 16 | 112 100

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



Coaep:xaHue JIEKIMOHHOIO Kypca

Bcero
4acoB

JICKI
HH

Tema sexuuu. Bonpocekl, oTpadaTrbiBaemMbie HA
JIeKIIUM

YyeoHo-
METOANYEeCKOoe
ob0ecreuenue

4

5

Pazgen 1

OcHOBHBIE IOHATHS

IlonsTne XMMHYECKOM TEXHOJIOTHH, IIenb. Buupl
CBIPBS, IPOAYKTOB. lloHsTHS Tporecca mepepaboTKH,
MTPOM3BOJICTBEHHBIX cTaaui, TEXHOJIOTHYECKOU
pexxuma. OcCHOBHBIE TMOKa3aTenu A(PPEeKTUBHOCTH:
OpraHU3alMOHHbBIE, TEXHUYECKHE, TEXHOJIOTHYECKHUE,
SKOHOMHYECKHE.

NuTencupukanmsi roMOreHHbIX  HeoOpaTUMbIX
peakuuii.

[lonsTe wuHTeHCHUpUKAMU. ['OMOreHHBIE pEaKIIUH.
WuTencndukanus HeoOpaTUMbIX peakuuid. BiusHue
Ha CKOpPOCTh pPEAaKLUU KOHLEHTpaluu, TeMIepaTyphl,
JIaBJICHUs, KaTaJanu3aTopa.

3,4

NureHcupukanusa  TrOMOreHHbIX  PaBHOBECHBIX
peakuuii.

O6parumbie  peaknuu. XUMHYECKOE pPaBHOBECHE.
Koncranra paBHOBecus. [Tpuauun Jle-IlaTtenbe.
Crexuomerpuueckuii OanaHc. BrnusHue Ha caBur
paBHOBECHSI TEMIEPATYypPhl, IaBJICHHS, KOHUEHTPALUH.
Meroasl u30BITKA OAHOTO W3 HMCXOJHBIX BEIIECTB U
yIaJleHusT TPOJIyKTa M3 30HBl peakuuu. Meton
pa30aBIeHNs PEAKIIMOHHON CMECH.

1-11

Pa3zgen 2

NHTeHcnguKanus rereporeHHbIX peakiuuii

Cramuu  reTeporeHHoro  mpouecca.  YpaBHEHHUE
CKOpPOCTH. BiusiHMEe Ha CKOPOCTh Mpoliecca KOHCTAHTHI
CKOPOCTH, KodddurmeHTa Maccomnepenayu,
MOBEPXHOCTU KOHTaKTa (a3, JBWXKYIIEH CHUJIBI
mpouecca

Cnoco0bl HHUIUHPOBAHUA XUMHYECCKUX peammﬁ
CTaH)IapTHBIe u HECTAaHAApPTHBIC MCTOEI.
TepMqucxne n KatauTudeckne. CelleKTHBHOCTh
METOJOB. q)OTOXI/IMI/ILICCKI/Ie, paarualiluOHHELIC,
MCXAaHUYCCKHE U IIP.

7,8

TexHoJsiorus NPOM3BOACTBA HEOpraHu4ecKHuXx
BELLECTB Ha MPUMepe CEPHON KUCJIOTHI

CepHas kuciota, ee cBoicTBa. CriocoObl MOJTY4EHUS.
TexHomornueckas cxema IPOU3BOJACTBA  CEPHOU
KUCJIOTBI M3 Ta30BOM CEpbl METOIOM JIBOMHOIO
KOHTakTupoBaHus. Cragum npownsBoacTtBa. Pdusmko-
XUMHUS [IPOLIECCOB.

1-11,12




IlepedyeHb NpaKTUYECKUX 3AHATHH

Bcero
JacoB

Ne Tema npakTHYecKoro 3aHATHA. 3aJaHuA,

3aHSITH| BONPOCHI, 0TPadaTbiBaeMble HA MPAKTHYECKOM

A 3aHATHH

YuedHO-
MeTOANYecKoe
ob0ecneueHmne

N

3 4

5

2,4, | OcHOBBI pacueTa TEOPETUYCCKOTO
(CTeXMOMETPUYECKOr0) MaTepUAIBHOTO OallaHca
[ToHSTHS MPOU3BOJACTBEHHON MOIITHOCTH,
HpOI/I3BOI[I/ITCJIBHOCTI/I

[TonsTHS IPUXO/a, pacxo/ia, TECOPETUYCCKOTO U
MIPAKTUIECKOT0 MaTepruaibHOro 6anancoB. OCHOBBI
pacdeTa MaTepHaIbHOTIO OajlaHca MHOTOCTAAMHHOTO
npouecca. [[puMeHeHne XUMUYECKUX peaKUuid s
COCTAaBJICHHS TeopeTudyecKkoro 6ananca. OCHOBHbIE
TEXHOJIOTHYECKHE ITOKA3aTe M MPOU3BOJICTBA,
paCC‘-II/ITaHHI)IG 110 CTGXI/IOMeTpI/II/II paCXOI[HI)Ie
KOX(Q(PHUIMEHTBI, BBIXOIBI IPOJYKTOB, OTXOJIOB.

5

3,4

6,8 OcHOBBI pacyeTa MPaKTHIECKOro MaTePHaIbLHOTO
OajlaHca ¥ OCHOBHBIX TEXHOJIOTHYECKHUX ITOKa3aTeeh
IIPOU3BOJICTBA

Y4er npu COCTaBICHUH MTPAKTUICCKOTO
MaTepHUaIbLHOro OajaHca CTCIICHH MPEBPAICHUS,
MIPUMECEH, BJIaru, moTepb 1o cragusiM. OCHOBHEIC
TEXHOJIOTHYECKHE [TOKA3aTe/ 1M MPOM3BOICTBA,
paccuMTaHHBIC IO MMPAKTUIECKOMY MATEPHATLHOMY
OanmaHCy: pacxoaHble KO3()PUIIHMEHTHI, BHIXOIbI
MIPOJYKTOB, OTXO0JIOB, OTHOCUTEIHHBIN BBIXOJI OT
TEOPETUYECKH BO3MOYKHOTO.

34

10,12 | OcHOBHI pacyeTa TEMI0BOTO OanaHca

, ITocTpoenue TenaoBOro GasaHca Ha OCHOBE JAHHBIX
MatepuagbHoro 6ananca. OCHOBHbIE (POPMYJIBI
pacuera SHTaJIbINN, TEIUIOEMKOCTH. YUeT (pa30BbIX
NepeX0/I0B, IEPEX0/a TEIUIOTHI Yepe3 CTEHKY.

3amaHus I CaMOCTOATEILHOM PadoThI CTYICHTOB

TEM
bl

Bcero
Yacos

3agaHus, BONPOCHI, 1JIS CAMOCTOSITEJILHOTO U3yYeHH sl
(3apanus)

Y4yeoHO-
MEeTOANYeCcKoe
odecrmeyeHue

2

3

4

24

OcHOBHBIE IOHATHSA

[TonsiTHE XMMMUYECKON TEXHOJOTMH, LeNb. Buasl chIpbs,
HPOJYKTOB. [TonsTus npotecca nepepadboTKH,
IIPOU3BOJCTBEHHBIX CTaJAHMM, TEXHOJOTMYECKOW pexKuMa.
OcHOBHBIE MTOKa3aTeNn 3¢ (HEeKTUBHOCTH:
OpraHM3al[MOHHbIE,  TEXHUYECKHE,  TEXHOJOIMYECKHUE,
SKOHOMHUECKHE.

24

HNurencudpuxanus TOMOI'€HHBIX HeoOpaTUMBbIX
peaxkumii.

[Tonsatne  uHTeHCHM(UKauMU. ['OMOreHHBIE  pEAKIMU.
NuTeHcudukanus HeoOpaTUMbIX peakuuil. BinusHue Ha
CKOPOCTb  pEaKkUMM  KOHLEHTpaluu,  TEMIIEpaTyphl,

1-10




AaBJICHUS, KaTaJIu3aTopa.

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

Crexuomerpuueckuii  Oamanc. BuumssHue Ha  caBur
paBHOBECHsI TEMIIEPATypbl, JaBICHHS, KOHIICHTPAIUH.
Metonsl W30BITKA OHOTO W3 MCXOJHBIX BEIIECTB U
yIAJICHUs TIPOIYKTA U3 30HBI peakiuu. Mero pa30aBieHuUs
PEaKIMOHHOW CMECH.

4 24 NuTeHcnuKanms reTeporeHHbIX peakiuii

Craguu TEeTepOreHHOro Mmpolecca. YpaBHEHHUE CKOPOCTH.
BiusiHne Ha CKOpOCTh Tporecca KOHCTaHThI CKOPOCTH,
KoduUIMeHTa Maccorepeniadr, MOBEPXHOCTH KOHTAaKTa
a3, IBMKyIIIEH CHITBI Ipoliecca

5 24 Cnoco0bl MHHUIMUPOBAHUS XUMUYECKHUX PeaKkuuid
CranmapTHbIE W HECTaHIAPTHBIE METOABL. TepMHuYecKue u
KaTaJUTHYECKHE. CeJIEKTUBHOCTD METOOB.
DOTOXUMUYECKHE, PAJHAIIMOHHBIC, MEXaHUYECKUE U TIP.

6 26 TexHo10rHsI MPOU3BOACTBA HEOPraHMYECKHUX BellecTB

(KOHKpeTHbIE NPOU3BOJACTBA)
[Tpon3BoaCTBO CepHOU KHUCIOTHI, (OCHOPHBIX ymoOpeHMIA,
CBSI3aHHOI'0 a30Ta, KAJIMHHBIX y100pEeHUI

OoOpa3oBaTe/ibHbIE TEXHOJIOTHH
[Ipn peanuzauuu y4eOHOro MarTepuana Kypca HCIOJB3YIOTCS Pa3InvHbIe

oOpa3oBareNbHbIE TEXHOJIOTHH, CIIOCOOCTBYIOIIUE CO3JaHUI0 aTMOC(hephl CBOOOIHON U
TBOPUYECKOW JMCKYCCUM KaK MEXJy IIpernojaBareiieM MW CTyIJSeHTaMu, TaK U B
CTyJieHYeckoi rpymre. Llenpio nmpu 3ToM sIBIsieTCS BBIPAOOTKA y CTYJEHTOB HAaBBIKOB U
KOMIIETEHIIMM, MO3BOJSIOIINX CAMOCTOSITEIBHO BECTH HMCCIIEIOBATEIbCKYI0O U HAy4HO-
MeIarorMuecKyto padoTy.

AyIUTOpHBIE 3aHATUS MOPOBOAATCS B BHUAE JEKIUH ¢ ucnosb3oBaHuem I[IK u
KOMITBIOTEPHOTO TMPOEKTOpa; MPAKTUYECKUX 3aHITUWA - ¢ ucnosb3oBaHuem I[IK mnpwu
npoBeneHnn pacderoB. (CamocrosiTenbHas pabdoTa CTYJIEHTOB TPOBOJUTCA TIOJ
PYKOBOJACTBOM IIpEIOJABaTENIe, C OKa3aHUEeM KOHCYJIbTAUMM W TOMOUIM IIpU
MOJATOTOBKE K KOHTPOJIbHBIM paboTaM, BHITIOJTHEHUHU JOMAIITHUX 3aaHuI

DOoH/I OLICHOYHBIX CPEACTB

@DoH/I OLIEHOYHBIX CPEJCTB MO JUCHUIUIMHE OOECIEeUMBAET MPOBEPKY OCBOCHUS
MJIAHUPYEMBIX Pe3yJIbTaTOB 00y4YeHHUs (KOMIIETCHIIMN U UX WHJUKATOPOB) MOCPEICTBOM
MEpONPUATUNA TEKYIIETO, PYOEKHOT0 U MPOMEKYTOUHOTO KOHTPOJIS 11O JUCHUTUIUHE.

CBs3p Mexay (GopMUPYyeMBIMH KOMIIETCHIIMSIMH M (pOpMaMH KOHTPOJIA HUX
OCBOCHHSI MPEJICTABIICHA B CIIEAYIOIIEH TabIuIIe.



OueHouHbIE CpeAcTBa JJisi  BXOAHOTO KOHTPOJS, TEKYIIEro KOHTPOJS |

IPOMEKYTOYHOM arTecTanuu (AaHHOTAIIHS)

HaumenoBanue HaumenoBanue
Ne Kon n HauMeHoBaHHEe WHIUKATOPA TOCTHIKEHUS
OLICHOYHOT'O

KOHTPOJIHPYEMBIX o
/1 KOMITETeHITU I
pazziesoB (TeMBb) cpencTBa

Bxo1HOM KOHTPOJIb
3-OI1K-1 3HaTh PU3UKO-XMMUYECKHE CBOUCTB
MarepuaioB, OCHOBBIBAsICh HA 3HAHUSAX O CTPOCHHUHU
BEILIECTBA, IPUPOJIE XUMUYECKOM CBSI3HU Pa3IMUHbIX
KJIACCOB XMMUYECKUX AJIEMEHTOB, COCIMHEHUH, BEIIECTB
Y MaTepuajoB
3-1IK-2 3Hatb cBOWMCTBAa XUMHYECKUX
JIEMEHTOB, COCIMHEHUI 1 MaTepuasoB
Ha UX OCHOBE /ISl COOIOACHNUS
Bxonnoit TEXHOJIOTHYECKOT0 periamMeHTa
KOHTpPOJIb V-IIK-2 YMmeTp ucnosnb30BaTh 3HAHUS
BOWCTB XUMUYECKHUX AJIEMEHTOB,
OCIMHEHHUI ¥ MaTepUaioB Ha UX
OCHOBE JIJIsl PEILICHHUs 3aa4 110 BbIYCKY MPOAYKIIUU B
CTPOTOM COOTBETCTBHH C TEXHUYECKUMHU TPEOOBAHUSIMH
3-OlIK-4 — Mcnionb3yeT 3HaHUs TEXHOJIOIMYECKOIo
MpoIecca ¥ METOJIOB JIA00PATOPHOTO KOHTPOJIS CHIPHS,
nosyabpuKaToB U TOTOBOI MPOIYKIIUU B COOTBETCTBUH
C perjIaMeHTOM
ATTrecranys pa3ienoB, TEKYIIHUN KOHTPOJIb YCIIEBAEMOCTH
2 Bce Tembl 3-OIIK-1 3HaTh (HU3HKO-XMMHUECKHUE CBOICTB
MaTepHaioB, OCHOBBIBASICh HAa 3HAHUSX O CTPOCHUU
BEILECTBA, IPUPOJE XUMUUECKOUN CBSI3H Pa3IMYHBIX
KJIACCOB XMMUYECKUX 3JIEMEHTOB, COCIMHCHU, BEIIECTB
1 MaTepHalioB
V-OIIK-1 YMeTh ucnoiab30BaTh MEXaHU3MBI
XUMUYECKHUX PEaKUU, TPOUCXOASAIINX B
TEXHOJIOTHYECKHUX MPOIECCax U OKPYKAIOIIEM MUPE IS
ONpeIeTICHUs] KAUeCTBEHHBIX U KOJIMYECTBEHHBIX
XapaKTEePUCTHUK BEIIECTB U MaTEpUaJIOB
B-OIIK-1 Brnaners aHanmM30M METOJOB ONPEAECICHUS
TpeOyeMbIX MapaMeTPOB U3MEPEHUS KAYECTBEHHBIX
Y KOJIMYECTBEHHBIX XapaKTEPUCTUK TIPOO CHIPHS U
nosry(haOpuKaToB
3-OI1K-1 3HaTh pU3UKO-XMMHUYECKHE CBOWCTB
MaTepHaioB, OCHOBBIBASICh HAa 3HAHUSX O CTPOCHUH
BEILECTBA, IPUPOJE XUMUUECKOUN CBSI3HM Pa3INYHBIX
KJIACCOB XMMUYECKHUX 3JIEMEHTOB, COCIMHEHU, BEIIECTB
1 MaTepHaJIOB
3-1IK-2 3HaTh CBOMCTBA XUMUUYECKHUX
AJIEMEHTOB, COCTMHEHU U MaTepPUAJIOB
Ha X OCHOBE JJIsI COOTIOCHHS
TEXHOJIOTHYECKOTO perlaMeHTa
V-IIK-2 YMeTh ncnonb30BaTh 3HaHUS
CBOMCTB XUMHUYECKHX AJIEMEHTOB,
COEIMHEHUH U MaTepHUaJIOB HA UX

Bomnpocst
BXOHOTO
KOHTPOJIS
(mceMeHHO/yCT
HO)

KoHnTponbsHas
paborta
(MTMCHMEHHO)

TectupoBanue
(MMCbMEHHO)

Jomaminue
3aJaHKe
(MMCbMEHHO)




OCHOBE JJIsl PelleHus 3aay M0 BBIMTYCKY MPOAYKIINH B
CTPOTOM COOTBETCTBHH C TEXHHUYECKUMHU TPEOOBAHUSIMU
VY-OIIK-4 —]lemoHCcTpUpYET yMeHUE B 00eCIIeueHUN
IIPOBEJEHUS TEXHOJOTMYECKOIO IIpoLiecca B
COOTBETCTBUU C PETJIAMEHTOM U KOHTPOJIUPYET
napameTpbl TEXHOJIOTUUECKHUX MPOIIECCOB, CBOMCTB
CBIPBSl U TOTOBOM MPOAYKILIUU, HCIONb3YysS TEXHHUUECKUE
CpeacTBa
B-OIIK-4 — Onpenenser mapaMeTpbl U3MEPEHUS
KAueCTBEHHBIX U KOJIMUYECTBEHHBIX XapaKTEPUCTUK
CBIpbsI ¥ 1TOy(hadbpukaToB

[IpomexxyTouyHas arrectauus

Bonpoce! k
3 |Dk3amen IIK-2, OIIK-1, OIIK-4, OIIK-6 HK3aMEHy
(ycTHO)

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

OueHouHbIE CpPEACTBa ISl BXOJHOTO KOHTPOJIA MPEACTABISAIOT COOOM BOMPOCHI,
KOTOpBIE 33JJal0TCSl CTYZACHTaM B TUCbMEHHOM (hopMe. AHHOTAIUs TPUBEECHA HUXKE.

B kauecTBe OLIEHOYHOrO CpEACTBa TEKYLIErOo KOHTPOJISI OYHOM (POpMbI 00ydeHUS
HCIOJIB3YIOTCSL  3aIlMTa JIOMAIIHUX 33JaHUil (MMCBbMEHHO U YCTHO), TECT (IMCbMEHHO).
JloMaliHee 3aJaHue IMpencTaBisieT co00ll pelleHue 3a4ay 10 BapuaHTaM U YCTHYIO UX
3alUTY, B XOJ€ KOTOPOH CTyIEHT OOBSCHsSET peueHue. TecT mpencraBisieT coOoil
BOITPOCHI C HECKOJIbKUMH BapHaHTaMH OTBETOB. AHHOTallMM JOMAIIHETO 33JaHus, TeCTa
MIPUBEICHBI HUKE.

B kayecTBe OLEHOYHOTO CPEACTBA ATTECTALMM Pa3Zeia HCHOJb3YEeTCS KOHTPOJIb
utoroB (KUN), xoTopeiii mpeacTaBiser coO0 CyMMy pe3yJbTaTOB OIEHOYHBIX CPEJCTB
TEKYLIEr0 KOHTPOJIS.

s MIPOMEKYTOUHON aTTeCTallNH IIPEAYCMOTPEHBI TEOPETUYECKUE
SK3aMEHALMOHHBIE BOIIPOCHI, IPUBEACHHBIE HUXKE.

ITo utToram oOy4eHUs BBICTABIISIETCS IK3AMEH.

IIpumepHbIe BOPOCHI BXOJIHOI0 KOHTPOJIA

UTo Takoe KOHIEHTpallKsl BENIECTBA.

Yo Takoe pacTBOp, U3 KAKUX KOMIIOHEHTOB OH COCTOUT?

JlaTh onpenieneHne NpoUeHTHONW KOHIIEHTPaluu

[aiite onpenenenne 3K30TEPMUIECKUM PEAKIIASIM

PaccuuraiiTe, CKOJIBKO TpaMM CEPHOM KHMCIIOTBI COAEPIKUTCA B €€ PACTBOPE KOHLIEHTpaMH 1
MOJIB/JI

Gl W N

IIpumepHoe foManIHee 3aJaHUe
3amaua 1
PaccuntaTh TpakTHYECKUW  MaTEepHAIbHBIA OallaHC W TEXHOJOTHYECKHE
MoKa3zaTeNu mpolecca mpou3BoAcTBa (HochopHON KUCIOTHI U3 dbocdopura
CasF(PO,)s: CasF(PO4); + 5H,SO, +10 H,O = 3H; PO, + 5CaSO,42 H,O +HF.
[Tpou3BoANTENBHOCT TTO POCPOPUTY MO BApUAHTAM:



[TpousBonuTensHOCTD, Kr/u | 7700 8300 9000 5200

3agaua 2
Paccuntarh TpakTUYECKWH MaTepUAIBbHBIM OaJlaHC ®  TEXHOJIOTHYECKHE
nokasareiu nporecca npousozcTBa ModeBuHbBI CO(NH,),: 2NH;3 + CO, = CO(NH,), +

H,0. IIpon3BoaUTEIHLHOCTH IO MOYEBHUHE IO BapUaHTaM:
1 2 3 4
[Tpon3BOUTENHHOCTD, KI/4 7700 8300 9000 5200

IIpumepHasi KOHTPOJILHAsI padoTa

3amava 1

Paccuntats 1 opopMHUTh TEOpEeTUUYECKUH (CTEXHMOMETPUUECKHI) OajaHc mporecca

npousBojcTBa Gochoproit kucimotel u3 pocdopura: CasF(PO,); + 5H,SO4+10H,0 =

3H3PO, +5CaS0O, 2H,0+HF. Omnpenenuth TeopeTHUYECKUE pacxoHbie KOI(DHOUIIMEHTHI
CBIPbS, TEOPETUYECKUM U aOCOJIFOTHBINA BBIXO/T IIEJIEBOTO MPOJAYKTA U OTXOJIOB.

[TpouzBoanTENBHOCTH IO POCPOPUTY YKazaHa B TaOII. 4:
Ta6nuna 4
[Tpon3BOAUTENEHOCTD YCTAHOBKH 110 (OCHOPHUTY 1O BapHaHTaM
Bapuant 1 2 3 4 5 6 7 8 9 10

Hpomssomit- 1 204 | 8309 | 9000 | 5200 | 1300 | 3800 | 1250 | 3200 | 7000 | 8000
TENBHOCTh, KI/4

IIpumepHbIi TECT

Bonpoc Ne 1 Yro ABAsieTC LeJIeBbIM NMPOAYKTOM B peaKIuu
2Cas(PO,);F + 10H,S04 + SHO = 6H,PO,4 + 10CaS040,5H,0 + 2HF

OtBer A dbocdopnas kuciaora

Otsetr b ¢dbTopoBoIOpON

Otger B TUIIC

Otger I' araTuT

Bonpoc Ne 2 Yro aBaseTCd OTX0A0M B peakuuH Nojay4eHus GochopHOil KHCJIOTHI

(OTMeTI)Te HECKOJbKO Bapl’IaHTOB)

2Cas(PO,)sF + 10H,SO4 + SH,0 = 6H3PO, + 10CaS040,5H,0 + 2HF

Otger A anaTut

Otser b dbocdopnas kuciaora

Otser B ¢dbTopoBoIOpOI

Otger I' TUIIC

Bonpoc Ne 3 | Boi0epuTe Bce TeXHMUYECKHE NMOKA3aTeJW MPOU3BOACTBA
OtBer A IPOM3BOIUTENFHOCTh 000pYIOBAHUS

Otser b IIPOU3BOACTBEHHAs! MOLITHOCTh

OtBer B ce0ecTOuMOCTh

Otser I MPOITYCKHAas CIIOCOOHOCTh 000PYAOBAHUS

Bonpoc Ne 4 | Kak noBbICHTBH BBIXO/ POAYKTA B PeaKIMU:

S02+0,502>S03+Q

Boi0epure cnocoobi:




OtBeT A MOBBICUTH TEMIIEPATYPY

OtBer b MIOHU3UTH TEMIEPaTypy,
OTtser B MMOBBICUTH JaBJIICHHUE
OtsBer I IOHU3UTH JaBJICHUE

Bonpoc Ne S | Yro Ha3bIBaeTCs paccoJioM:

A CMeCh TBEPJIBIX BEUICCTB

b CMeCh ra3000pa3HbIX BEIICCTB

B 3MYJIbCUHU

r KOHIICHTPUPOBAaHHBIE PACTBOPHI TBEPIBIX BEIICCTB B BOJIE

Bonpoc Ne 6 | BoiOepuTe anmapar 0amHu ¢ Hacaakoi: (a) wiu (0)

ay

|
A

'llul I. l'.

AnarocTs AT

Bompoc Ne 7 IIpoueHTHAsE KOHLEHTPALUA NMOKA3bIBAET:

A

CKOJIBKO MOJIb BelecTBa pactBopeHo B 100 r pactBopa

CKOJIBKO IpaMM BellecTBa pactBopeHo B 100 r pactBopa

CKOJIbKO MOJIb BemiecTBa pactBopeHo B 1000 r pactBopa

b
B
I

CKOJIBKO PKBUBAJICHTOB BelecTBa pacTBopeHo B 1000 r pactBopa

Chnucok TCOPETHYCCKUX IK3AMCHAIIMOHHLIX BOIIPOCOB

XuMH4YeCcKas TEXHOIOTUs. HCJIB XUMHYECKOM TEXHOJIOTHH KaK HAayKH

OcHOBHBIE MaTCpHraJibl MPONU3BOJACTBA. BI/II[I)I CBIPpbsA, OTXOJ0B

BcnoMorarenbHbie MaTCpuajibl IPONU3BOACTBA

OpraHI/ISaHI/IOHHHC IMMOKAa3aTCJIn IMPONU3BOJACTBA

TexHudeckue moKas3aTeian IMPON3BOACTBA

OKOHOMUYECKHE ITOKa3aTeIn ITPONU3BOJCTBA

TexHoJornuecKre moKa3aTeian IIPOMU3BOJACTBA

0N B WIN -

Hepnonnqecxﬂe " HETIPCPBIBHBIC ITPOLCCCHI. HpHMHe " KPYT'OBBIC CXCMbI
TCXHOJOTHUYCCKOIo Imponecca

OI[HO' 1 MHOTOCTaJIUHHBIC IMPONLECCCHhI. OI[HO' U MHOTO-TIIPOAYKTOBBIC CXCMBbI
TCXHOJOTHYCCKOI0 Mmponecca

10

DHepronoTpeOIISIONIIe i YHEPTONPOM3BOASIINE CXEMbI TEXHOJIOTHYECKOT0 Iporecca

11

O6paTI/IMI>Ie )48 HeO6paTI/IMLIC PCaKINH. CKOpOCTB PCaKnnu. Koncranrta PaBHOBCCHS

12

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

13

BriBo1 ypaBHEHMIT BEIUUCTICHUS KOJTUYECTB PEArNPYIOIIMX BEIIECTB Yepe3 HavyaIbHOE
koruecTBO BemecTBa A (Cpp ) U €ro cTeneHb npeBparieHus (X ) A peakiuu va A+ v
B= VR R+ Vs S

14

Bnustnue n30bITKa OZJHOTO U3 peareHTOB Ha XMMUYECKYIo peakuuio. [lokazars
MaTeMaTHYeCKH Ha npumMepe peaknnn A+B=R+S

15

Baushaue Ha PaBHOBCCHUC YAAICHUC TPOAYKTA. CnocoObl YAAJICHHUA ITPOAYKTA.

16

Bmmsgumne JaBJICHUS Ha XUMHWYCCKYIO PCAKIINU. IToxasaTe MaTeMaTHYECKH Ha MMpuMeEpe




peakuu va A+ vg B=vg R+ vs S

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

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

19 | Craguu rereporennoro nporecca. CKopocTb rereporeHHoro mnpoiuecca. Criocoost
WHTeHCHUKAIMK (TI0Ka3aTh MATEMaTHYECKU M TIEPEYHCITUTD)

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

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

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

23 | JIBmkymias cuiia rereporenHoro nporecca. CriocoObl ee MOBBIICHUS

24 | CrannapTHble cIOCOObI HHUIIMUPOBAHUS XUMHUECKON peaKinu

25 | HecranmapTHble criocoObl MHUIIMUPOBAHUSI XUMHUECKOW PEaKIIUU

26 | Cepnas kucnora. Ceipbe, cltocoObl MOJIYyYEHUs, CBOMCTBA

27 | TexHONOTHYECKas CXeMa MIPOU3BOJICTBA CEPHOIN KHCIIOTHI METOIOM JIBOMHOTO
KOHTaKTUPOBAHUS

28 | Cramuu npou3BOJCTBA CEPHON KHCIOTHI. DU3HKO-XMUMHUS MPOIIeCcca COKUTAHUS

29 | Ctajuu mpOM3BOJICTBA CEPHOM KUCIOTHI. DUBNKO-XUMHUS MTPOIECCa OKHCICHHS
CEpHHUCTOT0 aHTUAPHUIA

30 | Craguu npoM3BOJCTBA CEPHOM KHCIOThL. DU3NKO-XUMUS Mpoliecca abCopOIMH CEPHOTO
aHTHPH]IA

IIxkanbl oneHKH 00pa30BaTEeNIbHBIX 10CTHKEHU I
IIIkana oleHKH BXOHOI'0 KOHTPOJIA:
3auTeHo: 3ajaHue BBINIOJHEHO BEPHO, CAAHO B YCTAHOBJICHHBIE CPOKHU
He 3auyreHno: 3anaHue HE BBINOJIHEHO, BBINOJIHEHO C OUIMOKamMH, KOTOpBIE
TpeOyeTcst UCIIPaBUTh, WU C/IaHO MOCJIE€ YCTAHOBJIEHHOTO CPOKA
IIlkana oOuWEHKHM TecTa, AOMAIIHEr0 3aJaHusl, KOHTPOJbHOH PadoThI
(olieHMBAETCS B MPOIICHTAX):

IIpoueHTsl TpeGoBanus K 3HAHUSIM

100-85 OTBeThl Ha TIIOCTABJICHHBIE BOIMPOCHI TIOJHBIE, YETKHE W Pa3BEPHYTHIE.
Pemenns 3aa4 JIOTHYHBI, TOKa3aTeNbHBl U JIEMOHCTPHPYIOT aHATHUTUYECKUE
Yl TBOPYECKHUE CIIOCOOHOCTH CTY/ICHTA.
84-70 JlatoTcsi TIOJHBIE OTBETHI Ha MOCTAaBICHHBIE BOMPOCHL. [loka3zaHo ymeHue
BBIJICTISITh IPHYMHHO-CIICICTBEHHBIC CBsI3U. [IpW pelieHnn 3a1ad JOMYIICHBI
HE3HAYHUTENIFHBIE OIMIMOKHM, WCIPABICHHBIE C IOMOIIBIO «HABOISIIHX)
BOIIPOCOB TIPETIOIaBaTEeIsL.
69-60 OTBeTHI Ha BOTIPOCHI M PEIICHHS TOCTABICHHBIX 33/[a4 HEAOCTaTOYHO IMOJHEIE.
Jlornka W TOCIEIOBATEIFHOCTh B PEIICHUU 3aad HUMEIOT HapylieHus. B
OTBETAX OTCYTCTBYIOT BBIBOBI.

Ouenku 6 oOannax BBICUMTHIBAIOTCS IyTEM TPOU3BEICHUS BEIMYUHBI
BBICTABJICHHOTO TIPOIEHTAa JUIsI KOHKPETHOTO BHAA TEKYIIEro KOHTPOIS Ha
MpEeBAPUTENLHO BBIJICJICHHOE JJIsl HErO KOJMYeCTBO 0asjIoB (B Mpejaeiax pasjena).

IIIkaJjia oneHUBaHUsI CTY/IeHTa HA K3aMeHe Mo JucHuminHe « TeopeTuyeckue
OCHOBBI TEXHOJIOTHH HEOPTAaHMYECKHUX BEIECTB»:



Baunbl
(uToroBoit OcBoenue
N N . TpedoBanus Kk 3HAHUAM
PEUTHHIOBON | KOMMNeTeHIHit
OLICHKH)
100-85 [TponBunHyThIii | OTBETHI Ha TIOCTABJICHHBIC BOIMPOCHI IOJHBIC, YETKHE |
YPOBEHb pa3BepHyThie. PerneHusi 3amay JIOTMYHBI, JOKA3aTENbHBI U
JEMOHCTPUPYIOT aHAUTHYECKUE U TBOPUECKUE CIIOCOOHOCTH
CTYJCHTA.
84-70 Cpenuuii JlaroTcsi TMOJHBIE OTBETHI HA IIOCTaBJIEHHBIE BOTPOCHI.
YPOBEHb [TokazaHo ymMeHHE BBIIEIATh TPUYMHHO-CIICICTBEHHBIE CBS3H.
[Tpu pemieHun 3amay OMYIIEHBI HE3HAYUTEIBHBIC OIIMOKH,
UCTIPABJICHHBIE C TOMOLIbIO  «HABOJSIIMX»  BOIPOCOB
npernoiaBaTersl.
69-60 BazoBbrii OTBeTbl Ha BONPOCHI M pEIICHUS MOCTABJICHHBIX 3a1ad
YPOBEHb HEIOCTaTOYHO TOJdHbIe. JIOTMKa W TOCIIeA0BaTeIbHOCTh B
peLIeHNH 3a/1a4 MMEIOT HapylleHus. B oTBeTax OTCYTCTBYIOT
BBIBOJIbI.

Crynent, nonyuuBmuid menee 60 % oT MakcumanbHOro Oamia 3a pasfen
JUCHUIUIMHBL WA NPOMEXKYTOUHYIO aTTECTallMl0, CUMTAETCSd HEATTeCTOBAHHBIM IIO
JTAaHHOW TUCIUIUINHE.

WtoroBasi oleHKa MO 3K3aMEHY BBICTABIISIETCS IyTEM IE€peBOja HaOpaHHBIX
0aJIJIOB B COOTBETCTBHUH CO CJEAYIONIEH TaOJIHUIICH:

O1reHKa 10 5-0anIbHOM MIKale Copimza) G 55 PRI o Onenka ECTS
9K3aMeH

5 — «OMAUUHOY 90-100 A
85-89 B

4 — «xopouto 75-84 C
70-74 D

3 — «y0osremeopumenbHoO» 65-69
60-64 E

2 — «HEey0081emBOPUMENLHOY Memnee 60 F

YuebHO-MeTOoAUYEeCKOe U HHPOPMAIITMOHHOE o0ecriedeHue Y4eOHOo TUCIUIINHBI
OcHoBHas nuTeparypa:

1. XuMnueckas TEXHOJIOTHSI HEOPTAaHUYECKUX BellecTB : yueOHoe nocodue / T. I
AxmeroB, B. M. bycweirun, JI. I'. Talicun, P. T. AxmeroBa ; mox pemakiuein T. T
AxmeroBa. — 2-¢ usn., crep. — Cankr-IletepOypr : Jlanp, 2019. — 452 c. Pexum
noctyna: https://e.lanbook.com/reader/book/119611/#1

2. Kozamepoa, O. A. 3agaun W yHOpakKHEHUS IO XUMHUYECKOW TEXHOJIOTHH
HEOpraHM4ecKux BemiecTs : yueOHoe nmocodue / O. A. Kozaneposa, C. . Hudranues, K.
b. Kum. — Bopouex : BI'YUT, 2019. — 59 c¢. Pexum pgocryna:
https://e.lanbook.com/reader/book/143270/#1

JlonmonHuTEBHAS IUTEPATYpA:

3. Ileperymos, FO. C. IlepepaboTka OTXOJOB B XHMHYECKOW TEXHOJIOTHH

HEOpraHnveckux BemecTs : yueoHoe nocobue / 10. C. Tleperynos, C. 1. Hudranues. —



https://e.lanbook.com/reader/book/119611/#1
https://e.lanbook.com/reader/book/143270/#1

Boponex : BI'VUT, 2019. — 50 C. Pexxum J0CTyna:
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5. 3epHbiiknHa A.A. Metoauueckue yka3aHus K MpakTH4ecKkor padote «OCHOBBI
maTtepuaiibHoro 6ananca. Yacts 1 CocTaBieHue Te€OpeTUUECKOro (CTEXHOMETPUIECKOTO)
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6. 3epubimikiHa A.A. Metoauueckue yka3aHus K mpakTuyeckoi padote «OCHOBBI
matepuanbHoro Oamanca. Yacte 2 CocraBieHHE MPaKTUYECKOTO MaTepUaIbHOTO
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IIporpammHuoe ob0ecnieuenue u UHTEpHET-pecypChl:

1. mpouiecc peanuzanuu 00pa3zoBaTEIHLHON MPOrpaMMbl MO AUCHUILUIUHE « Teope-
TUYECKHE OCHOBBI TEXHOJOTUU HEOPTaHWYECKUX BEIIECTB» B COOTBETCTBUU C TpeOOBa-
Husimu OC HUAY MUOU obecniedeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO
MIPOTPAMMHOTO 00€CTICUCHUS;

2. IepeueHb pecypcoB WH(GOPMAIMOHHO-TEIEKOMMYHHUKAITMOHHON cetn «HTep-
HET» HEOOXOUMBIX JIJI1 OCBOCHUS JUCIUTLIINHBI:

- https://himapparat.com - coBpeMeHHbBIN HHPOPMATUBHBINA CAMT 11O MPOU3BOJICTBY

Y OMUCAHUIO TEXHOJOTHYECKOTO 000PYI0BaHUS
- http://www.chemspider.com— moprtan mowcka W HHOOPMAIUK O XUMHYCCKUX

COCIMHCHUSX
- http://www.chem.msu.su/rus - moptan 3IeKTPOHHOW OMOITHOTEKH 10 XUMHH

MarepuajibHO-TEXHHYECKOe o0ecreyeHre y4eOHOM M CIUIIIMHbI

JlekiimoHHBIE 3aHATUSA TPOBOJATCS B  CIEHMUAIM3UPOBAHHBIX  AYJUTOPHSIX,
OCHAlICHHBIX ~ MYJbTUMEIUIHBIM  oOOopynoBaHueM. [lns  mpoBeneHUs  JIEKLUU
HCIIOJIb3YETCSl MYJbTUMEIUUHBIN KypC KM, BUACO(DUITEMBI.

[IpakTyeckne 3aHATHS MPOBOIATCS B KOMIBIOTEPHBIX 3ajlaX, OCHAILEHHBIX
HeooxoaumbM [10.

MeToanuyeckue peKoOMeHAAlMHU AJIs CTYACHTOB

1. Yka3zanus o5 npoCiIylIMBaHUs JEKLIHMI

Ilepeq HavyasioM 3aHATUH BHUMATENbHO O3HAKOMUTHCA C Y4YEOHBIM IJIAHOM
IIPOBEJCHHUSI JIEKLIUN U CIIMCKOM PEKOMEHAOBAHHOM JIUTEPATYPHI.


https://e.lanbook.com/reader/book/143266/#1
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Ilepen mnocemeHneM OYEpPEIHOW JIEKUMHA OCBEXUTh B IMAMATH OCHOBHBIE
KOHIICTIIIUU TIPOMJCHHOTO paHee Marepuana. [loAroroButh npu HEOOXOJAMMOCTH
BOITPOCHI TpernojiaBaTento. He Hamo omacaThes, 4TO BOIPOCH! MOT'YT OBITh TPOCTHIMH.

Ha nexuum oOCHOBHOE BHHUMaHHE CIEIyeT VYAeHATh He QopMmyiaaM U
MAaTEMATUYECKUM BBIKJIAJKaM, a COAECPKAHUIO MU3YyYAaeMbIX BOIPOCOB, OMPEIACICHUSIM U
MMOCTAHOBKAaM 3a]1a4.

B mporiecce n3ydeHus: JEKIIMOHHOTO Kypca HEOOXOAUMO MO BO3MOKHOCTH 4acTo
BO3BpalIaThCs K OCHOBHBIM MOHATHSM M METOJAM pEIICHHs 3ajay (37eCh BO3MOKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUM CTYJIEHTOB).

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

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

2. Yka3zaHus Ui y4acTHs B IPAKTUYECKUX 3aHITHUAX

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

[lepen permeHueM 3a7a4 aKTHBHO YYaCTBOBATh B OOCYXKJICHHH C IIperojaBareiieM
OCHOBHBIX IMOHSITHH, CBI3aHHBIX C TEMOM MPAKTUYECKOTO 3aHATHA.

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

[To BO3MOKHOCTH CaMOCTOSITEIBLHO JOBOJAUTH PEIICHUE MPEIJIaracMbIX 3aaad 10
OKOHYATEJIBHOIO UTOTA.

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

OcHOBHBIC PE3yJIbTATHI BBHITTOTHEHUS Pa00OThI HEOOXOIMMO pacIeyararh.

3.YKkazaHust 17151 BBITIOJIHEHUS CaMOCTOSITEIbHON PabOTHhI

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

[ToaroToBUTH MUCHMEHHBIN OTUET O IIPOJICTIaHHON padoTe.

[Tpu BeIMoOMHEHNH GPOHTANBHBIX 33JJaHUM IO YCMOTPEHHUIO TIpernogaBarelis padoTa
MOXET OBITh OIlcHEeHa 0e3 MHCHbMEHHOT'O OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJBLHBIC
BOIIPOCHI, MPU YCIIOBUM aKTUBHOM CAaMOCTOSITEILHOU PaOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeToauveckue peKOMEHIALMH ISl IpenogaBaTeien

1. Ykazanus st npoBEeACHUS JICKLINI

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



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

B Xxozae JIEKUMOHHOTO 3aHATHS MpENoAaBaTeNb JOJDKEH Ha3BaThb TEMY, YUCOHbIE
BOIIPOCHI, O3HAKOMUTH CTYJIEHTOB C T[E€PEYHEM OCHOBHOM U JOMOJHUTEIbHOU
JUTEpATYyphl 1O TeMe 3aHATUA. PackpeiBas cojepkaHue ydeOHBIX BOIPOCOB,
aKIIEHTUPOBATh BHUMAHUE CTYJICHTOB Ha OCHOBHBIX KaTErOpHsX, SIBJICHUSIX U Mpoleccax,
OCOOEHHOCTSIX UX MPOTEKaHUs. PacKppIBaTh CYIIHOCTh U COAEP/KAHUE PA3TMYHBIX TOUYEK
3pEHUS U HaYYHBIX MOJX0JI0B K OOBSICHEHUIO TEX WJIM UHBIX SBJICHUW U MTPOLIECCOB.

Cnegyer apryMeHTUpPOBaHO OOOCHOBATh COOCTBEHHYIO MO3WILIHIO IO CHOPHBIM
TEOpeTHYEeCKUM BorpocaMm. [IpuBoauTs mHpuMmepsl. 3agaBaTh MO XOAY H3JI0XKEHUS
JIEKIIMOHHOTO MaTepuajla pUTOPUYECKHE BOIIPOCHI U CAMOMY J1aBaTh Ha HUX OTBET. JTO
CHOCOOCTBYET aKTUBU3AIMHM MBICIUTEIBLHON EATEIbHOCTH CTYJEHTOB, MOBBIIMICHUIO MX
BHMMAaHMS U MHTEpEcAa K MaTepualy JEKLIHH, ee coaepkaHuto. [IpenogaBarens N0HKEH
PYKOBOJHUTH pPabOTONl CTYAEHTOB IO KOHCHEKTUPOBAHUIO JIEKIMOHHOTO MaTepuana,
MOJYEPKUBATh HEOOXOAUMOCTh OTPAXKEHHS B KOHCIIEKTAX OCHOBHBIX IOJIOKEHHI
M3Yy4aeMoil TeMbI, 0CO00 BBIJIENSSA, KATETOPHAJIbHBIN ammapaT. B 3aKiII0unTeNbHON YacTH
JEKIMH HE00XOAuMO C(HOpPMYIHpPOBATH OOIIME BBIBOJALI IO TEME, PACKPBIBAIOLINE
coJiep’KaHuEe BCEX BOMNPOCOB, MOCTABIEHHBIX B JeKUUU. OOBABUTH IUIAH OUYEPEIHOTO
IIPAKTUYECKOIO 3aHATHSA, JaThb KPAaTKHE PEKOMEHAALMH IO IOATOTOBKE CTYIEHTOB.
OnpenennuTts MECTO M BpEMsI KOHCYJBTAllMM CTYJAEHTaM, IOKEJIABIIMM BBICTYIIUTH C
JoKJIaiaMu U pedeparamu.

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

2. YKa3zaHus s MPOBEACHUS IPAKTUYECKUX 3aHATHI

Yetko 0003HAYUTH TEMY MPAKTUYECKOTO 3aHITHSL.

OOcyauTh OCHOBHBIE MOHATUS, CBSI3aHHBIE C TEMOW MPAKTUUYECKOTO 3aHATHSL.

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

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

B KOHIle MpakTHUYECKOTo 3aHATUS 3a/aTh AayJAUTOPUU HECKOIBKO KOHTPOJIBHBIX
BOITPOCOB.

3.YKka3aHus 1Mo KOHTPOJIO CAMOCTOSITEIbHON pabOThI CTY/ICHTOB



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

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

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

C 1enbro KOHTPOJISI KauecTBa BBINIOJIHEHHUSI CAMOCTOSITENIbBHOM pabdOThl TpeOOBaTh
WHJUBUyaJIbHBIE OTYETHl (JAOMYCTUMO BMECTO IMCBMEHHOIO OT4YE€Ta NPHUMEHSTh
VH/IMBUlyaJIbHbIE KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusimu OC HUAY MUDU u
y4eOHBIM IUUJIAHOM OCHOBHOM 00pa3oBaTeIbHOM MPOTPpaMMbl IO  HAMNPABJICHUIO
noarotoBku 18.03.01 «XuMmuyeckas TEXHOJIOTHSD.

PaGouyro mporpaMmmy cocTaBmI: TOIEHT 3epHBIIIKIUHA A.A.

Peuenzent: gouent 3yoosa H.I'.

[Iporpamma omoO6pena Ha 3acemanmu  YMKH  18.03.01 «Xumunueckas
TEXHOJIOTUSI».

[Ipencenarens yueOHO-MeTOMUecKo komuccun Yepnora H.M.



