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Buzuposanue PII/] 1y1s1 ncnosiHeHus B ouepeHOM Y4eOHOM roay

Pabouast mporpamMma mepecMoTpeHa, o0CyxkIeHa i 01o0peHa st
ucrionHeHus B 2027-2028 yueOHOM roay Ha 3acefaHuu Kadeapsl
XUMHYECKOH TEXHOJIOTHHI

[Iporokom ot 2027 1. Ne

3aB. kadeapoit

Buzuposanue PII/] 11 ucnosiHeHus B ouepeHOM yueOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CcyxIeHa 1 0go0peHa st
ucnoiaaeHus B 2028-2029 yue6HOM Toay Ha 3aceIaHuu Kabeapol
XUMHYECKOH TEXHOJIOTHHU

[Iporokom ot 2028 1. Ne

3aB. kadenpoi

Busuposanue PII/] 11 ucnoiHeHus B ouepeHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, o0CyxkAeHa 1 0400peHa st
ucnonaeHus B 2029-2030 yyeGHOM roay Ha 3aceIaHuu Kaheapbl
XuMHYECKO TEXHOJIOTHH

[Iporokom ot 2029 1. Ne

3aB. kadeapoit

BuzupoBanue PII/] 11 ucnosiHeHUs B o4epeTHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CYyKAeHa 1 0JJ00peHa st
ucnonHenust B 2030-2031 yyeOHOM rofy Ha 3aceaHuH Kadheapbl

XUMHYECKOH TEXHOJIOTHHU

[Iporokom ot 2030r. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | Llens n3ydeHus AUCUUILIHHEL ()OPMHIPOBaHUE y OyAyIMNX CIEIHATNCTOB TBEPABIX TEOPETHUESCKUX 3HA-HUHN U
IIPAaKTUYECKUX HABBIKOB B YaCTHU pealld3allMy IPUHIIMIIOB COCTABIECHHU MaTEMaTUUYECKUX ONMCAaHUi, aHalu3a U pacyera
MacCOOOMEHHBIX IIPOLECCOB, IIPUHIUIIOB HX MOJCIUPOBAHUS U ONTUMHU3ALUH.

1.2 | 3apaun TUCLIUTUINHEL:

1.3 | 1. monmy4eHue cucTeMbl 3HaHUH MO TEOPUH IMpoIlecca MEPEeHOca, aHAIOTHMH U 0OCOOEHHOCTH SIBJICHUI MepeHoca s
IIPOBEJCHHS Ha BEICOKOM TEXHHYECKOM M HaydHO-0OOCHOBAaHHOM YPOBHE ITPOCKTHBIX M TEXHOJIOTHYECKUX PAacUEeTOB U
BBIIBIICHHE MEXaHU3MOB ITPOTEKAIOIINX MPOIIECCOB;

1.412. MOATOTOBKA U IMPEACTABICHUC PE3YJIbTATOB HAYTHO-UCCIICAOBATCIbCKUX pa60T B BBI]'[yCKHOf/‘I KBaJ’IPI(I)PIKaHPIOHHOI:I
pabore marucrpa;

1.5 3. cucremaTuzanus u 3aKpPCIICHUC MTPAKTHYCCKUX HABbIKOB U yMeHI/Iﬁ MO0 NPUMCHCHUIO CTAaHAAPTHBIX METOJ0B pacyucTa
MacCOOOMEHHOI0 o6opyzl013aH1/151 TIPUMEHUTEIILHO K ﬂeﬁCTByIOHIHM TIPOU3BOACTBCHHBIM YCTaHOBKAM.

2. MECTO JUCIIMIIJIMHBI (MOAYJIS) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

[ucn (pazzen) OIT: | B1.0

2.1 | TpeGoBaHus K NpeJBapuTeJbHON NOATOTOBKE 00y4al01Ierocs:

2.1.1 | JIs1st ocBOCHMS TUCIIMITIMHBI HEOOXOMMBI 3HAHHSI MATEMATHKU B (DU3WKH, 00IIeH 1 HeopraHnIeckoi Xu-Mun. CTYIeHTHI
JIOJDKHBI IMETh HaBBIKM MaTeMaTHIeCKUX BBIYUCICHUH, TPUMEHEHHS COBPEMEHHBIX NHQOPMAIIMOHHBIX TEXHOIOTHI U
paboThI cO CIPAaBOYHON JTUTEPATYPOH.

2.1.2 | Mo Hauana u3ydeHus: yaeOHOH AUCIUILUIMHBI 00yJarOIIHecs! JOIDKHBI:

2.1.3 | 3HaTH: TEOPETUYECKHUE OCHOBBI ITPOLECCOB MACCOIIEPEHOCA, MTPUHITNUITBI MOACIIUPOBAHUA IPOIICCCa Maccorepeaadu,
METOJBI pacuecTa MacCOOOMEHHBIX arrmapaToB;

2.1.4 | yMeTh: IPUMEHATH HA IPAKTHKE OCHOBHBIC MIPUEMBI U IPOrPAMMHEIE CPEICTBA 00pabOTKH U MPEICTaBICHHS JaHHBIX B
COOTBETCTBHH C 3a/1a4€ii pacyeTa U UCCICI0BaHU XMMUYECKUX IIPOLIECCOB;

2.1.5 [ B1ameTs: HaBBIKAMHU BBIOOPA CPENICTB PEIICHHS 33/1a4, CBA3aHHBIX C MATEMaTHYECKUM OIICAHUEM IIPOLIECCOB
MaccolepeHoca, B TOM YHCIJIE METO0B MOJIEINPOBAHUS MACCOOOMEHHBIX MTPOLIECCOB M pacyeTa MacCOOOMEHHBIX
anmaparTosB.

2.2 | AucuMnauHbI (MOAYJIM) M MPAKTHKH, JIsi KOTOPHIX 0CBOEHHE JAHHOI TMCIUNIUHBI (MOAYJIs1) HEOOX0TUMO KAK
npeauIecTByOIIee:

2.2.1 | HayuHo-ucciieioBatenbckas padota (oTydeHre MePBUYHBIX HABBIKOB HAYIHO-HCCIICIOBATELCKON paboThI)

2.2.2 | TlepcrieKTUBHBIEC TEXHOJIOTHH HEPTEXUMHUU

223 TeOpCTI/I‘{CCKI/Ie OCHOBBI KaTaJIMTUYCCKUX IIPOLECCOB

2.2.4 | YuebHas mpaKTHKa

2.2.5 | KoncTpyupoBaHue annapaToB U MallliH XUMHYECKUX IPOU3BOJCTB

2.2.6 | Hayuno-uccnenoBarensckas pabora (dacTs 2)

2.2.7 | Texaonorudeckas (IPOSKTHO-TEXHOJIOTHYECKAs! TPAKTHKA)

2.2.8 | BemmmonHeHre, TOATOTOBKA K IIPOLIETYPE 3aTUTHI M 3aIIUTa BEITYCKHOH KBaTH(UKAIIMOHHON PaOOTHI

3. KOMIIETEHLIMHA OB YYAIOIIETOCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS I CLIMILINHBI
(MOJYJIST)

YK-6: Crioco0eH onpeaessiTe H peajn30BbIBATH IPHOPHUTETHI COOCTBEHHOI /1T ILHOCTH U CIIOCO0BI ee
COBEPIIEHCTBOBAHHS HA OCHOBE CAMOOIEHKH

VK-6.2. O6;1agaeT BHICOKOH MOTHBaNMel K BHIMOJTHEHUIO MPO(eCcCHOHATBHOM 1eATEJILHOCTH U TMOBBINIAET CBOIO
KBaJIl/l(l)P[KaHl/llO, HCIOJIb3YyH COBPEMEHHbIC oﬁpaaosaTenLHue TEXHOJOI'MHu

3HaThb

METO/BI MOBHIIIEHHUS KBATH(PHUKALIUK, UCTIONB3YS COBPEMEHHBIE 00pa30BaTEIbHBIE TEXHOJIOTUN
YMmeThb

WCTIONIb30BaTh COBPEMEHHBIC 00pa30BaTEIIbHBIC TEXHOIOTHH

Baanern

METO/IaMU TIOBBIIIEHUS KBATU(PHUKALNHU, UCTIONb3Ysl COBPEMEHHbIE 00pa30BaTeIbHbIE TEXHOIOHH

OIIK-2: CnocofeH HCIOJIb30BATH COBPEMEHHbIE MPUOOPHI M METOIHKH, OPraHH30BBIBATH MPOBEICHHE IKCIIEPUMEHTOB H
HMCNBITAHUI, MPOBOAUTH UX 00Pa0OTKY M AHAJM3UPOBATH UX Pe3yabTaThI

OIIK-2.2. Ucnosib3yeT cOBpeMEHHbIE METOANUKH, MPOBOAUT 00PA00OTKY U aHAJTU3UPYET Pe3yJIbTAThI HCCJIeI0BAHUM




3HaThL

METO/IbI UCIIONb30BaHUsI COBPEMEHHBIX METOIMK, MPOBEICHHU 00paOOTKH M aHalu3a Pe3ylbTaTOB MCCIEI0BaHUI
YMmeTh

WCTIONIb30BAaTh COBPEMEHHBIE METOMUKH, ITPOBOAUT O0paOOTKYy U aHAIM3HPYET Pe3yNbTaThl UCCICIOBAHUIMA
Baanern

METOJIaMH HCIIOJIb30BAHUSI COBPEMEHHBIX METOMK, MPOBEJICHUSI 00pa0OTKU M aHAIM3a PE3yJIbTaTOB HCCIICIOBAHMIA

OIIK-3: CnocodeHn pa3padaTbiBaTh HOPMbI BHIPA0OTKH, TEXHOJIOTMYECKHE HOPMATHBBI HA PACX0/] MATEPHAJIOB, 3aI0TOBOK,
TOIUIMBA M YJIEKTPOIHEPTUH, KOHTPOJIMPOBATDH MapaMeTPbl TEXHOJIOTHYECKOT0 Mpolecca, BLIOMPaTh 000py10BaHuE U
TeXHOJOTHYECKYI0 OCHACTKY

OIIK-3.2. BoiOupaeT 060py10BaHHEe TEXHOJOTNYECKOI0 MPOLecca HA OCHOBE NMPOU3BOUTEIbLHOCTH, TEXHOJIOTHYeCKUX
HOPMATHBOB HA PAacXoJ MATEPHAJIOB, TOILTHBA U YJIEKTPOIHEPTUH

3HaThL

METOBI BEIOOpa 00OPYIOBAHUS TEXHOJIOTHUECKOTrO MPOIecca Ha OCHOBE MPOU3BOIUTEIBHOCTH, TEXHOJIOTHYECKUX HOPMATHBOB Ha
pacxojl MaTepUaJIOB, TOIUTUBA H JJIEKTPOIHEPTHU

YMmeThb

BBIOMpATh 000pYJOBaHHUE TEXHOJIIOTHYECKOTO IMPOIecca Ha OCHOBE MPOM3BOIUTEIBHOCTH, TEXHOJOIMUYECKUX HOPMATHBOB Ha PacXof
MaTepHUAIOB, TOILTUBA U JICKTPOIHEPTUU

Baanern

METOAaMH BBIOOpa 000PYAOBaHUSI TEXHOIOTHYECKOro IMpolecca Ha OCHOBE MPOU3BOIUTEIBHOCTH, TEXHOIOTMYECKUX HOPMATHBOB Ha
pacxoi MaTepualioB, TOIJIMBA M 3JIEKTPOIHEPTUU

B pe3yabTare ocBOeHHsI AUCHUILIMHBI (MOAYJI5) 00yUaroIuiics 10JI5KeH

3.1 | 3nars:

3.1.1 | CnocoObI IOBBIIIEHUS CBOEI KBaJ’II/I(bI/IKaLH/II/I C UCIIOJIb30BAHUEM COBPEMCHHBIX 06paSOBaTeJ'IBHLIX TGXHOHOFI/Iﬁ;

3.1.2 | OcHOBHBIE METO/IbI 0OPaOOTKH U AaHAIN3a PY3eIbTATOB HCCIEOBAHHS, B YACTHOCTH MPUKIIAHBIE TPOrPAMMBI,
peanu3yronye JaHHyro 00padoTKy;

3.1.3 | CymHocTs, 0011aCTH NPUMEHEHHUS U CIIOCOOBI TPOBEAEHUST MacCOOOMEHHBIX IIPOLIECCOB; Ha3HAUCHHUE, IPUHIIHIT JESHCTBUS
U YCTPOUCTBO MACCOOOMEHHBIX alIapaToB, HCHOIb3YEMbIX U1l HPOBEICHHS IIPOLIECCOB B HererasonepepaboTke U
He(PTEXUMHUU.

3.2 | YmeTh:

3.2.1 [ IToBBIIATH CBOCTO KBAUTH(HUKAINIO C UCTIOIH30BAHUEM COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIH;

3.2.2 | [IpuMeHATH Ha PaKTHKE U3BECTHBIE METO/BI 00PAOOTKH M aHAJIH3a PE3yIIBTATOB HCCIICTOBAHNN;

323 OHpe}leHﬂTB OCHOBHBIC XapaKTCPUCTUKU MacCOOOMEHHBIX MMPONECCCOB; NMPOBOAUTH aHAJIN3 IIPOLECCOB MACCOIIEPEHOCA B
XUMHYECKOU arraparype; TpuHUMAaTh KOHKPETHBIC TEXHUYCCKUEC PCIICHUA TIPU paspa60TKe TEXHOJOTMYCCKUX MPOLIECCOB.

3.3 |Baagern:

3.3.1 [ Crrocobam¥ TIOBBIIICHHUS CBOSH KBAUTH(HUKAIIMN C UCIIONB30BaHIEM COBPEMEHHBIX 00Pa30BaTEIFHBIX TEXHOIOTHIA;

3.3.2 | HaBpIkamMu UCIIOJIb30BAHMS M3BECTHBIX METOIOB O6pa6OTKI/I 1 aHaJIM3a pe3yabTaTOB IIPOBOANMBIX PICCJ'IEI[OBaHPIfI;

3.3.3 | TIoHATHITHO-TEPMHHOJIOIHYECKHM alIapaToM B 00J1aCTH MacComepeHoca; HaBbIKaMH TEXHOJIOIHYECKHX PacueToB
MaccOoOOMEHHOT0 000pPyTOBaHHS.

4. CTPYKTYPA U COAEPKAHMUE JTUCIUITJIMHBI (MO YJIA)

Kon HaumenoBanue pa3nesioB u tem /Buj 3ausitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHIATHSA Kypc 00071 KOHTPOJsA
Pazges 1. OcHOBHBbIE NOHATHA M 32AKOHBI
MaccooOMeHa
1.1 OCHOBHBI€ ITOHSTHS U 3aKOHBI 1 0 YeTHbli onpoc
MaccooomeHa /Tema/




1.2 Oco0eHHOCTH MacCOOOMEHHBIX TIPOIIECCOB U UX 2 JI1.1J11.2 VYernsli onpoc
poib B HerenepepadboTke. CrocoObl BRIPAXKESHHUS JI1.4
coctasa (ha3. OOrIme MpU3HAKK MAaCCOOOMEHHBIX JI1.5J12.1J13.
nporeccos. Bumsl quddy3um: 1
muddepeHnranbHble ypaBHEHUS MOIEKYISIPHON U 21022
KOHBEKTHBHOH nu¢y3un. OCHOBHOE YpaBHECHHE
Macconepenaun. KoagummeHTs MaccooTaaqu u
Maccorepeady, IpaBuiIo aAJUTUBHOCTH (ha30BBIX
CONpPOTHBJICHHI MacconepeHocy. [logodue B
mporeccax MaccoodMeHa. MarepuaibHEINA OanaHc
MaccooOMeHHOro nporecca. I'padudeckoe
n300paXkeHne BeTMUMHBI ABWXKYILEH cuibl. Pacuer
Cpe/HeH ABMKYIIEH CHITBI MaCCOOOMEHHOTO
nporecca. Yucino eauann nepeHoca. [Torstue 00
HAealbHOM KOHTAKTe (ha3, TeOpeTHIecKas CTYIEHb
KOHTaKTa (TeopeTnyeckas Tapeinka). /Jlex/
1.3 M3ydeHne KOHCIEKTa JICKIIUHA U PEeKOMEHIyeMOn 12 JIT.1J11.2 YcTHBII onpoc
nurtepatypsl. [lonroroska k sx3ameny /Cp/ J1.4
JI1.5J12.1J13.
1
3132
Pa3znes 2. PapHOBecHBbIE cHCTEMbI
2.1 PaBHoBecHbIe cucTemsl /Tema/ 0 YerHblii onpoc.
OTueTs! IO
MIPaKTHYECKUM
3aHATHAM U
nabopaTopHBIM
paboram
2.2 [Ipumenenne npasmia ¢as x mporeccam 1 JI1.1J11.2 VYcrHblii ompoc
neperonky. HachlllieHHbIE U HEHACHIIIEHHBIE J1.4
(nmeperpetsie) napel. Kimaccuduxanus JI1.5J12.1J13.
JIByXKOMITOHEHTHBIX CMECEeH JKUAKOCTEH. 1
PaBHOBecue 1ByXKOMIIOHEHTHOM CUCTEMBI 0102
HACATFHOTO PacTBOPA. Y PaBHEHUE U KPHBas
paBHOBecus (a3. M300apHbIe TeMIlepaTypHbIe
KpuBbIe. DHTaNbIUITHAS Tuarpamma. KoHcTaHThI
(ha30BOrO paBHOBECHS. PaBHOBeCHE
JBYXKOMITOHEHTHBIX CHCTEM, YaCTUYHO
OTKJIOHSIIOLLIMXCS OT 3aKkoHa Paysns. PaBHoBecue
B3aMMHO PACTBOPHMBIX JBYXKOMITOHEHTHBIX
cucTeM, 00pa3yoINX a3e0TPOIHBIC CMECH.
PaBHOBecue YaCTUYHO PACTBOPUMBIX SKUIKOCTEH.
PaBHOBecne B3aMMHOHEPACTBOPUMBIX JKHIKOCTEH.
PaBHOBecHe B IPHCYTCTBHE HHEPTHOTO Ta3a
(BomstHOTO Mapa). PaBHOBecHe P BHICOKHX
JaBieHUX. /Jlex/
2.3 Pemenue 3anau /TIp/ 2 JI.1J11.2 Ort4er no
JI1.3 J11.4 NIPAKTUYIECKUM
JI1.5012.1 3aHATUIM
JI2.2J13.1
JI3.2J13.3
01032
24 Brmonaenue 1abopaTopHOI paboThI O TeMe 4 JI1.1J11.2 Otuer no
"PaBHOBecHBIe cucTeMbl" /J1ab/ JI1.4 1a00paTOpHOH
JI1.5J12.1 pabote
J12.2J13.1
JI3.2JI3.3
21022
2.5 M3ydeHne KOHCIIEKTa JICKIIUNA U PeKOMEHIyeMOn 10 JIT.1J11.2 YcTHBII onpoc
nurtepatypsl. [lonroroska k sx3ameny /Cp/ J1.4
JI1.5J12.1J13.
1J13.2J13.3
3132

Paznen 3. Ucnpaenue u KoHIeHcanus




3.1 Hcnpaenne u konaencamms /Tema/ 0 VYernslii onpoc.
OTueTs! IO
MIPaKTHYECKUM
3aHATHAM U
nabopaTopHBIM
paboram
32 [Ipumenenne mpasmia ¢as x mporeccam 2 JI1.1J11.2 VYcrHblii ompoc
neperonky. HachlllieHHbIE U HEHACHIIIEHHBIE J1.4
(nmeperpetsie) napel. Kimaccuduxanus JI1.5J12.1J13.
JIByXKOMITOHEHTHBIX CMECEeH JKUAKOCTEH. 1
PaBHOBecue 1ByXKOMIIOHEHTHOM CUCTEMBI 0102
HACATFHOTO PacTBOPA. Y PaBHEHUE U KPHBas
paBHOBecus (a3. M300apHbIe TeMIlepaTypHbIe
KpuBbIe. DHTaNbIUITHAS Tuarpamma. KoHcTaHThI
(ha30BOTO paBHOBECHS. PaBHOBeCHE
JBYXKOMITOHEHTHBIX CHCTEM, YaCTUYHO
OTKJIOHSIIOLLIMXCS OT 3akoHa Paysns. PaBHoBecue
B3aMMHO PACTBOPHMBIX JBYXKOMITOHEHTHBIX
cHucTeM, 00pa3yoIINX a3e0TPOIHBIC CMECH.
PaBHOBecue YaCTUYHO PACTBOPUMBIX SKUIKOCTEH.
PaBHOBecHe B3aMMHOHEPACTBOPUMBIX JKHIKOCTEH.
PaBHOBecHe B IPHCYTCTBHE HHEPTHOTO Ta3a
(BomstHOTO Mapa). PaBHOBecHe P BHICOKUX
JaBieHUX. /Jlex/
33 Pemenue 3amau /TIp/ 2 JI1.1J11.2 Ort4er no
JI1.3 J11.4 NIPAKTUYIECKUM
JI1.5012.1 3aHATUIM
JI2.2J13.1
JI3.2J13.3
01032
34 Brmonaenne mabopaTopHOI paboThI O TeMe 4 JI1.1J11.2 Otuer no
"Ucnapenue u konaercarus" /J1ad/ JI1.3J11.4 1a00paTOpHOH
JI1.5J12.1 pabote
J12.2J13.1
JI3.2JI3.3
2122
3.5 M3ydeHne KOHCIeKTa JICKIUHA U peKOMEHIyeMOn 10 JIT.1J11.2 YcTHBII onpoc
nurtepatypsl. [lonroroska k sx3ameny /Cp/ JI1.3J11.4
JI1.5J12.1
JI2.2J13.1
JI3.2J13.3
01032
Paznen 4. Pektuduxanus
4.1 Pexrtudukarms /Tema/ 0 VY CTHBIH ormpoc




4.2 dusnueckas CyIHOCTb IIPOLIECCOB 1 JI1.1J11.2 VYernsli onpoc
pekrudukaiuu. [IpuHIMITHAIEHOE YCTPOHCTBO JI1.4
PEeKTHUKAIMOHHOI KOJTOHHBI. MaTepnaabHbIH JI1.5J12.1J13.
0ayaHC KOJOHHBI B LIEJIOM. Y paBHEHHE JTMHUT 1
KOHLIEHTPAIMii B BEpXHEH 4aCTH KOJIOHHBI. 21022
YpaBHEHNE TMHUH KOHLIEHTPALUI B OTTOHHOU
9acTH KOJTOHHBI. MUHUMabHBIE TOTOKH
opotmIeHus u napos. I'padudeckuit pacuer uuciaa
teopernueckux Tapenok (UTT) na nuarpamme X-
Y. Pacuer cocTaBa IOTOKOB B CEKI[MM ITUTAHUSI.
Br160p OnTHMAaTBHOrO KOTUYIECTBA OPOILICHS.
OnpenesneHue yucia TEOPETUIECKUX TapeIoK
METOZIOM «OT TapejKH K Tapeske». TenaoBoi
OayaHC KOJIOHHBHI. TerioBble OanaHChl BepXHEH 1
HWKHEH YyacTel KOJOHHBI. Pa3auuHbie METOIBI
OTBOJIa TEIUIA Ha BEPXY KOJIOHHBI. Pa3nnuHble
CTIOCO0BI ITOBO/IA TETIIa B HU3 KOJIOHHEL. Pacyer
YHCIIa TEOPETUUCCKUX TapeJIoK C TIOMOIIIBI0
SHTaNBIUHHON nuarpammsl. [locTpoenne nuHuit
KOHLIEHTPALMH IpU MOMOLLY SHTaIbIHHHON
nuarpaMMsl. D((HEeKTHBHOCTE Tapenkd. Bribop
JIaBJICHUS B PeKTU(HUKAIIMOHHON KOIOHHE. /JIex/
43 N3yueHne KOHCTIEKTa JIEKIUH U peKOMEHTyeMOit 13 JIL.1J11.2 YeTHbli onpoc
nuteparypbl. [ToaroroBka k sx3ameny /Cp/ JI1.3J11.4
JI1.5J12.1
J12.2]13.1
21022
Paznen 5. Pektuduxanust
MHOTOKOMIIOHEHTHBIX cMeceii
5.1 PexTndrkanms MHOrOKOMIOHEHTHBIX 0 VYerHslii onpoc.
cmeceit /Tema/ OT4eTs IO
MIPaKTUIECKUM
3aHATHAM H
71a00paTOPHBIM
paboram
5.2 Pacuer Temnepatypbl KUIISIIEH )KUIKOCTH U 1 JIL.1J11.2 YeTHbli onpoc
HaCBIIIEHHBIX TapoB. PacueT nonu orrona JI1.4
MHOTI'OKOMIIOHEHTHOH CMECH IIPU OJJHOKPATHOM JI1.5J12.1J13.
rncnapeHud. [IpuHIMTIHATBHBIE CXEMBI 1
peKTH(UKAIH MHOTOKOMITOHEHTHOH CHCTEMBI. 2132
Oco0eHHOCTH pacyeTa peKTH(HUKALIIH
MHOIOKOMIIOHEHTHBIX cMecel. Pacuer pexxuma
MIOJIHOT'O OPOLICHUSI IPU PEKTU(PHUKALIN
MHOTOKOMIIOHEHTHBIX cMecei. [IprOmmKeHHBII
METOJI pacdeTa PeKTH(HUKAIIH
MHOTOKOMIIOHEHTHBIX CMecel Ipu pabouem
(rrerMoBOM yHciIe. AHATUTUYECKHI pacyeT duciia
TapeJIOK B KOJIOHHE ITPH PEKTHDHUKAIIIH
MHOTOKOMIIOHEHTHOH cMecu. PaboTa KOJIOHHEI C
BBOJIOM BOJIstHOTO mapa. /JIex/
53 Pemenue 3amau /TIp/ 2 JI1.1J11.2 Ortyer 1o
JI1.3 J11.4 NIPAKTUYIECKUM
JI1.5J12.1 3aHATHIM
JI2.2J13.1
JI3.2JI3.3
3132
54 BrimonHeHne 1abopaTopHON paboTHI IO TeMe 8 JI.1J11.2 Ortuer 1o
"PexTuuKanus MHOTOKOMIOHEHTHBIX JI1.3J11.4 1mabopaTOpHOH
cmeceit" /J1a6/ JI1.5J12.1 pabote
J12.2J13.1
JI3.2J13.3

01032




5.5 W3yueHne KOHCIIEKTa JIEKIUH U PEKOMEHTyeMOil 10 JI1.1J11.2 VYernsli onpoc
nuteparypsl. [ToaroroBka k sx3ameny /Cp/ JI1.3J11.4
JI1.5J12.1
J12.2713.1
J13.2 J13.3
3132
Paznes 6. OcHOBHBIE THIIBI U pacyeT
PeKTU(PUKANUOHHBIX U a0COPOLMOHHBIX
KOJIOHH
6.1 OCHOBHBIE TUIIBI ¥ PacyeT PeKTU(UKAIIMOHHBIX U 0 YeTHslii onpoc.
a0CcopOIMOHHBIX KOJIOHH /Tema/ OT4eTHI TI0
MIPAaKTHIECKIM
3aHATUSAM
6.2 OCHOBBI KJTacCH(pPUKALIUK alllIapaToB KOJIOHHOTO 1 JIL.1J11.2 YeTHbli onpoc
tuna. Tapensuarsie KonoHHBEL. Hacanounsie JI1.4
KOJIOHHBI. ['MpoguHaMuKa KOHTaKTHBIX JI1.5J12.1J13.
ycTpoiicTB. /JIex/ 1
3132
6.3 Pemenue 3amau /TIp/ 2 JI1.1J11.2 Ortyer 1o
JI1.4 NIPAKTUIECKUM
JIT.5J12.1J13. 3aHATUAM
1J13.2J13.3
2122
6.4 N3yueHne KOHCIEKTa JIEKIUH U pEKOMEHTyeMOit 10 JI1.1 J11.2 YcrHblii ompoc
nurepatypsl. [lonroroska k sx3ameny /Cp/ J1.4
JI1.5J12.1J13.
1J13.2J13.3
3132
Paznen 7. IIpoMe:kyTOUHBIH KOHTPOIb
7.1 Ok3amen /Tema/ 0
7.2 ITogroroBka k 3x3aMeHy /JKk3aMeH/ 44,65 JI.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2J13.1
JI3.2J13.3
01032
73 KoncynsrupoBanue nepen sx3amenoM /Kuc/ 2 JIL.1J11.2
J1.3J11.4
JI1.5J12.1
J12.2]13.1
J13.2J13.3
3132
7.4 IIpuem sx3amena /MKP/ 0,35 JI1.1J11.2 OTtBeT 1Mo
JI1.3 J11.4 ounieram
JI1.5J12.1
J12.2J13.1
JI3.2J13.3
01032

5. OHEHOYHBIE MATEPHUAJIBI ITO JUCIHUIIJIMHE (MOAYJIIO)

@DOoHJI OLICHOYHBIX CPEACTB NpHBeAcH B [IpunokeHny k pabodei mporpaMMe IUCIHUIUIAHEI (CM. TOKYMEHT «OLeHOYHBIC

MaTCpUuaJIbl IO JUCHUIIIINHC ((HpOHCCCBI MacCCOICPCHOCa XUMHNYICCKUX HpOI/ISBOIICTB»).

6. YAEBHO-METOANYECKOE U UHOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpI:I, COCTaBUTCIIN

H3nmarenscTBO,
TOx

Konmnuecto/
Ha3BaHKE

ObC




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3bC

JI1.1 | Pomankos II. T"., MaccooOMeHHBIE TPOLIECCHl XUMHUECKOH TEXHOJOTHH : ydeOHOoe CaHkT- 978-5-93808-
@pornos B. ©., nocobue IetepOypr: 289-2,
@muciok O. M. XUMU3OAT, | http://www.ip

2017, 440 c. rbookshop.ru/
67361.html

JI1.2 | AynsueB I'. H. Teopus Termno- 1 MaccooOMeHa CaHkr- 2227-8397,

IMetepOypr: http://www.ip
VYuusepcurer | rbookshop.ru/
UTMO, 2012, |[68180.html
194 c.

JI1.3 |TuroBa JI. M., MaccooOMeHHBIe TPOIEeCChl B XUMUUECKOH 1 TIHIIEBOI Cankr- 978-5-8114-
Anexcansa U. 10., TexHonoruu. JlabopatopHble U IPaKTHUECKUE 3aHATHL [etepOypr: 1729-2,
Hyrmanos A. X. Jlanb, 2014, http://e.lanbo

224 c. ok.com/books
/element.php?
pll_id=53693

JI1.4 | ®ununmnos, B. B., [Ipoueccsl u anmapaTbl XUMHYECKOW TEXHOJIOTHH : CIIPABOYHHK Camapa: 2227-8397,
Wzmaiinos, B. 1. Camapckuit https://www.i

rocygapcTBeHH | prbookshop.r
BIii w/111713.htm
TEXHUYCCKUI 1
YHUBEPCHTET,
OBC ACB,
2021, 54 c.
JI1.5 | demenok, C. JI. TennooOMeH U TuaPaBINYECKOE COMPOTHUBIICHUE B TPyOax u CaHkr- 978-5-907800
KaHaJlax : yaeOHoe mocodure [eTepOypr: -69-4,
Crparta, 2024, | https:/www.i
306 c. prbookshop.r
u/145240.htm
1
6.1.2. Jlono/iHUTE/IbHAS JINTEPATypPa
Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarensctBo, | KommuecTso/
ron Ha3BaHUE
3BC

JI2.1 |PasunoB A. 1., [Tpoueccrsl 1 anmapaTbl XMMUYECKOH TEXHOJIOTUY : ydeOHOe Kazans: 978-5-7882-
Kmunos A. B, rocobue Kazanckuii 2154-0,
Hbsixonos I'. C. HaIMOHATBHBIN | http:/www.ip

uccuenoBarens | rbookshop.ru/
CKHH 75637.html
TEXHOJIOTHYECK

ui

YHHBEPCHUTET,

2017, 860 c.

JI2.2 | Jlorunos B. C., [TpuMeph! 1 331241 IO TEIMIIOMAacCOOOMEHY : yaeOHOe TTocoone CaHnkr- 978-5-8114-
Kpaiinos A. B., [eTepOypr: 1132-0,
IOxnoB B. E., Jlans, 2019, https://e.lanbo
®dcokrucros /1. B., 256 c. ok.com/book/
[Tabynuna O. C. 112072

6.1.3. Metoanyeckue pa3padoTku
Ne ABTOpBI, COCTaBUTENIN 3arnaBue WznarensctBo, | KommuecTro/
rox Ha3BaHUE
3BC

JI3.1 |JIenoBa M.B., [Ipoueccs! u annapaTsl XMMHUYECKOW TEXHOJIOTUH : Pszans: PULL ,

Jlorunos B.C. MeTtonuveckue yKa3aHus PIPTY, 2014, |https://elib.rsr
eu.ru/ebs/dow
nload/1133

JI3.2 | Jlapbkun A.B., Pacuer nporeccoB MacconepeHoca XUMUYECKUX IIPOU3BOJICTB : Pasanb: PULL ,

Ceupugos /1.B. MeTtoandeckue yka3aHus PIPTYVY, 2018, |https://elib.rsr

eu.ru/ebs/dow
nload/1887




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3bC
JI3.3 | CBupunos /1.B., [Ipoueccsl MacconepeHoca XUMUYECKUX MPOU3BOACTB: METO/. Psizans: PULL s
Jlaprkun A.B. yKa3. k J1ab. pabotam : MeToauuecKie yka3aHus PIPTY, 2021, |https://elib.rsr
eu.ru/ebs/dow
nload/3080
6.2. Ilepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAUOHHOI ceTn "UHTepHeT"
21 |9BC Jlanb
32 |IPRBOOKS
6.3 IlepeueHb NporpaMMHoOro obecrneyeHns U HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM
6.3.1 IlepeyeHb JIMLEH3UOHHOTO U CBOOOTHO PACIPOCTPAHSIEMOr0 MPOrPAMMHOI0 obecneyeHnsi, B TOM 4YHcje
0Te4eCTBEHHOT0 MTPOU3BOACTBA
HanmeHoBanue Onucanne
Adobe Acrobat Reader CsobonHoe I10
LibreOffice CsobomHoe I10
OpenOffice Coboanoe 1O
Microsoft Office Kommepueckas TUIeH3Hs
6.3.2 Ilepeyenb HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIUHBI (MOAYJIST)
321 y4eOHO-aAMUHHUCTPATHBHBIN KOpIyc. ydeOHas ayaWTOpWS IUIS TPOBEICHUS 3aHATHH JICKIIMOHHOTO M CEMHHAPCKOTO
| THMA, TPYIIOBBIX M HHIWBH-AYaJbHBIX KOHCYJIbTAIMK, TEKYIIETO KOH-TPOJISI U MPOMEXKYTOUHOH aTTectanuu 44 mecra,
npoektop Optima EW775, oskpaH, MapkepHas [OOCKa, MECTO Ul MpenojaBaTels, OCHAIICHHOE KOMIIBIOTEPOM,
XKUIKOCTHBIN XxpoMa-Torpad Cratiep u UK dypre-cniekrpomerp ®CM2202
328 yueOHO-aIMHHHCTPATHUBHBIA Koprmyc. 11 pabGoumx wmect (xom-mbrorepHbIii kimacc (Intel Core 15/4Gb)) c
2 BO3MOXKHOCTBIO IOAKIIOUCHHSI K cetu «MHTepHeT» M 00ecmedeHHeM JOCTy-Tla B JJIEKTPOHHYI HH-(OPManMOHHO-
obpazoBarenbHylo cpeny PIPTY
315 y4eOHO-amMHHUCTPAaTHBHBIA KOpIyC. Yy4eOHas J1abopaTopus, OCHAIICHHAs Ja0OpaToOpHBEIM 00OpYIOBaHHEM,
TIOMEIIeHNe IS XpaHeHHs ydeOHoro obopymoBanus CTEKISTHHAas XHMHYE-CKas I0CyAa C NMPHUTEP-THIMH B3aHMO3aMeHsIe-
MbIMH nuTH(amu, kor-6oHarpeBatenn Okpoc ES-4100, denst BOSCH GHG 660 LCD u Makita HG651C; Y®-namma
VL 6LC; memOpanHBIe HAacochl, BaKyyMHBIH Hacoc Vakuubrand, po-taumonnbeid wucmapurens IKA RV-10 digital;
3 neaTpudpyra CM-12; momspumerp kpyroBoii CM-3, momsipumetp moryaBTo-Matndeckuii Atago POLAX 2L, pedpakro-
MeTp UPD 454B2M, cnekrpodoromerp KDK-3KM; Becki Ohaus; MarHWTHBIE MENIATKH C IO-JAOTPEBOM W JTaTYUKOM
temmepatypsl IKA C-MAG HS7; ycranoBka mapamnensHoro cuHre3a Carousel rodleys Standard, aBToxmaB
buchiglasuster, renepa-top Bomopona 'BU-12A, Tepmoctar Julabo, no3arops! ogHokanansasie BIOHIT.
Komriekr: naTepakTuBHas gocka Smart Board SB480iv u mpoekTop V25.
MecTo IS IpenofaBa-Telis, OCHAIEHHOE KOMITBIOTEPOM.

8. METOAUNYECKHE MATEPUAJIBI 11O JMCIIMITVIMHE (MO VJIIO)

MCTO}II/I‘{GCKI/IG YKa3aHus IPUBCIACHBI B HpI/IJ'lO)KeHI/II/I K pa60qel71 nporpamMme AU CHUTIIINHBI

Onepatop 340 000 "Komnaxus "TeH3op"

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHON MOANMUCHIO

noanucAHoO ®reoy BO "PIrPTY", PIPTY, BopobbeBa EneHa BnaammunposHa, [vpektop MNpocTas noanucb
3ABEAYIOLLMM oMLl

KA®EPbI

noanncAHO ®reoy BO "PIrPTY", PFPTY, Bopobbesa EneHa BnagumuposHa, mpexktop MpocTas noanucb
3ABEAYIOLLNM oML

BbIMYCKAIOLLIEV

KADELPbI




