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1. Ilesu ocBOEHMS IUCIUTITHHBI

LlenssMu OCBOCHHSI TUCIUILTHHBI SBJSIETCS (DOPMUPOBAHKE Y 00YUYArOIIUXCS OMPEICICHHOTO
OOIl (m.6. OOme#t xapakrepuctuku OOIIl) cocraBa KOMIETEHIMH JII TOATOTOBKH K
poheCCHOHATLHON JCATEIIEHOCTH.

Kox Pe3y/ibTaThl CocrasJjsioniue pe3yJibTaToB 00y4eHHUsI
KOMIIETeH HaumenoBanue OCBOCHISI
au KOMIIETEeH I[N T Ko HaumenoBanue
MetoaaMu pacdera U aHaJIn3a POIECCOB B
XMMHYECKHX aNliapaTax Uil OLEHKA
OIIK(Y)- 3¢ $eKTUBHOCTH PaOOTHI XUMUYIECKUX
1.B11 MIPOU3BOJICTB, ONPEIECIICHUS TEXHOJIOTUIECKUX
NoKazaTeJied, METOIaMH BBIOOPa XUMHUYECKUX
anmnapaToB
OIIK(VY)- Biageer onbITOM IPOEKTUPOBAHUS OCHOBHBIX
1.B12 annapaToB XUMUYECKUX TEXHOJIOTUN
OIIK(Y)- Bnageet onbITOM MPOBEAEHUS TUTIOBBIX XUMHUKO-
1.B13 TEXHOJIOTMUYECKHUX MPOLIECCOB
YMeer onpenenars Xapakrep JBUKCHUS
XKHUJIKOCTEH W Ta30B; OCHOBHBIC XapaKTEPUCTUKU
OIIK(Y)- MIPOIIECCOB TEILIO- U MACCOTIEPEauH, a TAKKe
1.V11 OCHOBHBIC METOIbI HHTCHCH(DHKAIINH, TTOBBIIICHUS
3¢ GEKTUBHOCTH U ONTUMH3ALUH THUIIOBBIX XUMHUKO-
CriocobHOCTB
CHOME3OBATE TEXHOJIOTHYECKUX IPOLIECCOB
MATEMATHICCKIE YMeeT npousBecTH BEIOOp THIIA amlmapara u
" OTIK(Y)- MIPOU3BECTH PACUET TEXHOJIOTHYECKUX NTapaMeTpOB
CCTECTBEHHOHAYT 1LV12 ZU1s 3]]aHHOTO MPOLECCa, ONPENIETUTD MapaMeTphI
OIIK(Y)-1 Hble 3HAHWS U1 P6 HawIydllleld OpraHnu3aiyy Iporecca B XUMHUIECKOM
anmapare, ero TeXHOJIOTHYECKYI0 3 (EeKTHBHOCTD
penieHus 3agay
CBOCI OIIK(Y)- YMeeT 3KCITyaTupoBaTh COBPEMEHHBIE allapaThl
1.V13 XUMHUYECKON TEXHOJIOTH
npo¢heCCHOHANBH
oft JIeATETHHOCTH 3HaeT OCHOBBI TEOPUH MIEPEHOCA UMITYJIbCA, TEIIa
1 Macchl; MPUHINIBI (PU3NIECKOTO MOCIUPOBAHUS
OIIK(Y)- XMMHKO- TEXHOJOTHYECKUX MPOIIECCOB, OCHOBHEIC
1.311 YpaBHEHHUS JBUKEHUS )KUIAKOCTEH, OCHOBBI TEOPUU
TEIUIONepeaur, OCHOBBI TEOPHH Maccolepeaur B
crcTeMax co CBOOOIHOM M HEMOABI)KHOM TpaHHLeit
paszena ¢as, MeTobl pacueTa Tero- 1
MaccoOOMEHHOM ammnapaTypsl
3HAeT THIIBI ¥ BUJIBI AllIapaToOB, OCHOBHbIE
OIIK(Y)- TEXHOJIOTHYECKHUE MTapaMeTphl IPOLECCOB IS
1.312 00BEKTOB IPO(PECCHOHAIBHON AEATEIBHOCTH,
3HaTh OCHOBHBIE METO/IbI HHTEHCH(UKAIINH,
NOBBIIIEHHS YPHEKTHBHOCTH ¥ ONTUMH3ALIUH
THUIIOBBIX XMMUKO-TEXHOJOTMYECKUX ITPOILIECCOB
OIIK(VY)- 3HaeT COBpEMEHHOE XUMUIeCKoe 000pyI0BaHUE,
1.313 METOJIBI €T0 00CITyKUBaHHS
CrniocoOHOCTB K Brnaneer HaBbIKaMK CPaBHUTEIIHLHOM
UCIIOJIb30BAHHIO OTIK(Y)-3.B3 XapaKTEePUCTHUKU (PU3UUECKOTO U MaTEeMaTHIECKOTO
METOZ0B MO/JIEITMPOBAHMS TIPH PELICHUH XUMUKO-
MaTEeMaTHYECKOTO TEXHOJIOTHUECKUX 3a7a4
MOJICITUPOBAHIS YMeeT MpUMEHSITh 3aKOHBI, YPaBHEHUSI, TEOPUH
OT/EJbHBIX IIPOIIECCOB U ANNapaTOB XUMUYECKOH TEXHOIOTUH
OIIK(Y)-3 | craamii u Bcero P8 OIIK(Y)-3.Y3 | mpu u3y4eHHu u pa3paboTKe XUMHUKO-
TEXHOJIOTHYECKOT TEXHOJIOTHYECKHUX MPOLIECCOB, METOJIBI
0 Tporecca, K (PU3MYECKOT0 1 MATEMaTHYECKOT0 MOJIEINPOBAHUS
MPOBENICHUIO 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH MPOIECCOB H
TEOPETHIECKOTO OTIK(Y)-3.33 0011Me TIPUHIKIIBI pacyeTa arnapaToB XUMHIECKOM
aHau3a u TEXHOJIOTHH, METO/bI HOCTPOCHHUS SMITUPHIECKUX
OKCTIEPUMEHTAIbH (craTncTHYecKuX) U PU3NKO-XUMHIECKUX




Kon
KOMIIETECH
1107071

HaumeHoBaHue
KOMIIETEHIIHH

0i1 mpoBepke
aJIcKBaTHOCTH
MoJienu

PesyabTarbl
OCBOEHUS
ooI1l

CocraBasioiimne pe3yabTaToB oﬁyqemm

Kon

HanmeHnoBanue

(TeopeTHYeCcKIX) MOIeNel XUMHUKO-
TEXHOJIOTHYECKHX MPOIIECCOB

2. MecTo tucuunauHbl (MoayJisi) B crpykrype OOIT

JlucuuiinHa OTHOCUTCSI K BapuaTHBHOW YacTH bioka 1 ydueOHOro mana oOpa3oBaTenbHON
MIPOTrpaMMBl.

3. [lnanupyemble pe3yabTaThl 00y4eHHUSs 10 AU CHHUILJIMHE

ITocne ycrenHoro 0CBOGHUs JUCHUIUTMHBI OyAYT c(hOpMUPOBAHBI pE3yIbTaThl 00yUeHHUS:

IInanupyemble pe3y/1bTaThl 00y4eH s 10 JUCHUIIIMHE Komnerennus

Kon

HaunmeHnoBanue

PI-1

YMeTh NpUMEHSATh 3HaHUS 3aKOHOB, TEOPUH, YpaBHEHUH, METOJOB IIPOLIECCOB U OIIK(Y)-1

armaparoB XAMHYSCKON TEXHOJIOTHH IIpyu U3y4YCHUHN U pa3pa60TKe XHUMHKO-

TCXHOJIOTMICCKUX MPOLCCCOB

P/I-2

YMeTh BHITONHATH MIPH pa3paboTKe TEXHHYECKUX IPOCKTOB TEXHOJIOTHUECKUH pacuét OIIK(Y)-3

OCHOBHBIX aNNapaToB XMMUYECKUX TEXHOJIOTUH, BKIII0Yas MaTepHaIbHBbII,
TEPMOJIMHAMUYECKH, TEINIOBOM, MaCCOOOMEHHBIN M THAPABIMYECKUI pacuEThI

OI_IeHOLIHHe MEpPONPUATHA TCKYHICIO KOHTPOJIS U HpOMCXCYTOQHOﬁ aTTCCTallkun IIPCACTABJICHLI B

KaJICHAapHOM peﬁTHHF-HJ’IaHe JUCHUITIINHBI.




4. CTpyKTypa U coiepKaHue QU CHUILTHHbBI

OcHOBHbBIE BHU/bI yqeﬁﬂoﬁ JACATCJIBbHOCTH

Paspesn! AMcuuNIMHbI @opMHpYeMblii pe3yJbTAT 00yYeHHUS 110 Buael yueoHoit O0Bem
AUCHUILINHE AeATeIbHOCTH BpeMeHH,
4.
Pa3gen 1. OcHoBHBIE P/I-1 YMeTh nIpUMeHSTh 3HaHHUS 3aKOHOB, Jlexnyn 2
3aKOHOMEPHOCTH MPOLECCOB H | TEOPUIl, ypaBHEHUI, METOJ0B MPOLIECCOB U [pakTryeckne -
0o01mMe NPUHIMIBI pacyera annapaToB XUMUYECKOH TEXHOJIOTHH MPH 3aHATHUSL
annapaTroB XMMHYeCcKOii W3y4YCHUH U pa3paboTKe XUMUKO- JlaGopaTtopHbie -
TeXHOJIOTHH TEXHOJIOTHYECKHX MIPOIIECCOB 3aHATHSA
CamocrosTenbHas 22
pabora
Paznen 2. Fuapomexanuveckue | PJI-1 YMmers npuMeHsTh 3HaHUS 3aKOHOB, Jlexuun 8
npouecchl M aNNapaThl TEOpHi, ypaBHECHNH, METOJJOB IIPOIIECCOB 1 [pakTiyeckue 4
annapaToB XUMUIECKON TEXHOJIOTHH MPH 3aHATHA
W3y4YCHUH U pa3pabOTKe XUMHKO- JlaGopaTtopHbie 16
TEXHOJIOTHYECKHX IIPOIIECCOB 3aHATHS
CamocTosTenbHas 22
pabota
Pa3gen 3. Pa3nesienne P/I-2 YMeTh BBIOJHATH NP pa3paboTke Jlexnyn 6
HEOJHOPOJHBIX CHCTEM TEXHUYECKUX ITPOEKTOB TEXHOJOTMYECKHH [IpakTrueckue 4
pacdéT OCHOBHBIX alapaTOB XUMHUIECKUX 3aHATHUSL
TEXHOJIOTHH, BKJIFOYAsi MaTepHAIbHBIH, Jla6opaTopHble -
TEepPMOJMHAMUYECKHUH, TETUIOBOMH, 3aHATHUAL
MaCcCOOOMEHHBIN U FI/I,Z[paBJII/I‘IeCKI/Iﬁ paC‘IéTLI CamMocTosiTepHas 20
pabota
Pa3gen 4. Tennoo6MeHHBIE PJI-1 YMeTh npuMeHATh 3HaHUS 3aKOHOB, Jlexnyu 8
NpoLecChl M aNNapaThl TEOpHii, ypaBHEHHI, METO/IOB IIPOIIECCOB U [IpakTrueckue 4
anmnapaToB XUMHUYECKON TEXHOJIOTUU TIPU 3aHATHS
W3YUCHHUH U pa3padoTKe XUMHUKO- JlabopatopHsie 16
TEXHOJIOTHYECKHX IIPOIIECCOB 3aHATHS
CamocrosrenpHas 22
pabota
Pa3gen S. MaccoooMeHHBIe PJI-1 YMeTh npuMEHATH 3HaHUS 3aKOHOB, Jlexuu 6
Mpouecchl M ANNapaThl TEOpHi, ypaBHEHHH, METO/IOB ITPOIIECCOB 1 [pakTHueckue 4
annapaToB XUMUYECKOH TEXHOJIOTHH MTPH 3aHATUSL
M3y4eHUH U pa3paboTke XUMUKO- JlabopatopHsie -
TEXHOJIOTHYECKHX ITPOIIECCOB 3aHATUAL
CamocTosTenbHast 22
pabota
Pa3gen 6. CoBpeMeHHbIe P/I-2 YMmeTh BBINOJHATH NP pa3paboTke Jlexuu 2
NnpoodJieMsbl B 00J1aCTH TEXHUYECKHX ITPOEKTOB TEXHOJIOTMYECKHH [pakTrueckue -
MPOLECCOB M ANMNAPATOB pacdéT OCHOBHBIX alIapaTOB XUMHYECKUX 3aHATHUSL
XMMHYECKOMH TEXHOJIOTUH, BKIIIOYasi MaTepUAIbHBIMN, JlaGoparopHbIe -
NPOMBILIIEHHOCTH TEepPMOJMHAMUYECKHUH, TETUIOBOMH, 3aHATUAL
MacCOOOMEHHBIA 1 FI/IZ[paBJ'II/I‘IeCKI/Iﬁ paC‘IéTbI CaMocTosTebHas 28
pabora

Conep:xxanue pa3aejioB THCHHIINHBI:

Pazgen 1. Ocnoenbuie 3AKOHOMEPpHOCMU RpOoYeccos u 06“{”8 RpUHYURBL pacuema annapamoe
XUMUUECKOU MEXHO102UU

Ilpeomem u 3ad0auu Kypca npoyeccoé u annapamog xumuueckou mexnonocuu. Oobwue
c8edeHuUss 0 npoyeccax Xumuueckou mexuonocuu. Mecmo u ponv npoyeccog u annapamos
XUMUYECKOU MEXHON02UU 8 COBPEMEHHOM MUPEe XUMUYECKOU NPOMBIULTIEHHOCU.

Knaccugpuxkayus ocnosnvix npoyeccos u annapamog Xumuueckou mexuonocuu. Ponv u




63AUMOCBA3b MUNOBbILX Npoyeccos 6 XUMUYECKOU MeXHOA02UU. Henpepbzeﬂble u nepuoduuecmte
npoyeccai. CmaquHaprle U HecmayuoOHApHblE Npoyeccyvl. Teopemuuecxue OCHO6bl npoyeccoes
XUMUYECKOL MEeXHOA02UU.

| Pasmen 2. TuapoMexaHHYecKHe MPOIECCHI H ANNAPATHI |
OcHosbl cudpasnuxu. Beedenue 6 cudpasnuxy. Ilpeomem u 3a0auu 2udpasiuxku - HAyKu o
3AKOHOMEPHOCMAX nosedenusi dcuokocmeil. OCHOBHbIe NOHAMUSL, MEPMUHbL U ONPEOeNeHU.:
cucmemsl  KOOPOUHAM:  2UOPOOUHAMUYECKUE NOHAMUS  MOYKU, IIEeMEHMAapHo20 00bemd,
IEMEHMAPHOU NOBEPXHOCMU, dNleMeHmapHol yacmuyvl. Knaccugukayus cun, 0eticmeyrouwux Ha
arcuokocmv.  OCHOBHble  puzuueckue C80UCMBA HCUOKOCMEN. NJIOMHOCMb U YOelbHblil 8ec,
CAHCUMAEMOCMb, CEOUCMBO IHCUOKOCMU K PACUUPEHUIO, NOBepXHOCmHoe HamsiceHue. OCHOo8Hble
3a0ayu euopocmamuxu. A6ConoOmubll U OMHOCUMENbHbINU NOKOU Jcudkocmu. Ilpedomem u 3a0auu
2UOPOOUHAMUKU - HAYKU O 3AKOHOMEPHOCMAX NosedeHus osudcywetics scuoxocmu Ilouamus o
CKOPOCMAX OBUMNCEHUs: JIOKANbHAA U CpeOHss ckopocmu. [Ipedcmasnenue o nomoke HCuoKocmu
KaK NOMOKe 91eMEHMAPHLIX YACmuy.: JUHUs MOKA, NEeMEHMAapHas cmpyuxa (mpyoxa moka),
nomok. OCHOBHble XAPAKMEPUCMUKU OBUNCEHUST HCUOKOCMEU: CKOPOCMb NOMOKA, 00bEMHbIU U
maccoswiil pacxoowvl. I uopoounamuyeckue pesrcumvpl medenus HCUOKOCmell 8 YCI08USAX GHYMPeHHel
u @Hewneu 3a0ay euopoounamuku. OCHOBHble YpasHeHUs 2UOPOOUHAMUKU. Oughghepenyuanvhble

VPasHeHUs: Hepa3pPbl8HOCMU NOMOKA U 08udcenus xcuokocmu Hasve-Cmokca u Diinepa.

Pasznes 3. Pa3nesienne HeOHOPOAHBIX CHCTEM |

Knaccugukayua neoonopoomvix cucmem u memooos pazoenenus. OnpedeneHue,
B03HUKHOBEHUE, OCHOBHbLE CEOUCMEA U XAPAKMEPUCMUKU HEOOHOPOOHLIX cucmem. Llenu u 3adavu
npoyeccog pazoenenus. IlIpunyunsi 6vibopa memo0o8 pazdeneHus U CPAGHUMeENbHble OYEHKU
agpgpexmuenocmu  npoyeccos pasdenenus. OCHOBbL COCMAGNIEHUs MAMEPUATbHO20 OaNaHca
npoyeccog pazoenenus. PazoeneHue HEOOHOPOOHBIX CUCMEM OCAXHCOeHUeM 8 Nnoje Oelucmeus
epasumayuonHvlx cun (omemausanue). OcHO8HblE 3aKOHOMEPHOCMU Npoyeccd, 3a0adu U Memoobl
pacuema. Paszoenenue neoonopoouvix cucmem ¢hunomposanuem. Quuyeckas CyuHOCMb, UObL U
memoovl  unempoganus. Cnocobvi coz0anus O0sudcywjell Cuibl Npoyeccos QuiIbmposanusl.
OcnosHoe ypasHeHue (uibmposanus u e2o anamu3 ¢ MmoyKu 3peHust NosvlueHus dhdexmusHocmu
npoyecca.

Pazgen 4. Tens1006MeHHbIe MPoLeCcChl U ANNAPATHI |

Tennosvie npoyeccovl 6 XUMUYECKOU MEXHOLO2UU, UX POJIb U 3HAYEHUE 8 NPOGEOEHUU XUMUKO-
mexHonocuueckux npoyeccos. Knaccugpurayus cnocobos neperoca meniomsi. CmayuonapHuwlil u
HeCmayuoHapuvlill  npoyeccvl  menjoneperoca.  OcHOGHble — NOHAMUSA,  onpedeneHuss U
meniogusueckue CeouCmea Gewecms. mMeMnepamypHoe nojie, MeMnepamypHulil 2paoueHm,
Meni060tU NOMOK, MEeNI0EMKOCIb, IHMANbNUS, MENIONPOBOOHOCHb U MEMNEPAMYpPOnPO8OOHOCHb.
Hesuoicywue cunvl npoyeccos meniooomena. Tennogoe pasrnogecue. OcrhogHble 3a0a4u CMAMUKU U
KuHemuku npoyeccos mennooomena. Tennogvlie 6Oanamcvl. Hasnauenue, yeio u mMemoowvl
COCMasIeHusi Meniosvix 6aniancos. Buovl mennosvix 6an1ancoé Onsi pa3iuyHbIX Meni00OMeHHbIX
npoyeccos. Ilepedaua mennomsvi menionpogoonocmoro. Kosagpguyuenm mennoomoauu u
osudxcywasa cuna. Tennoomoaua 6 YClOBUAX eCMECMBEHHOU U BbIHYHCOEHHOU KOHGeKyuu 0Oe3
UBMEHEHUsL — acpe2amHo20 COCMoAHUs — menionocumenei. Tennroomoava npu  usMeHeHUu
azpe2ammno2o COCMOAHUS MenjoHocumeneli (KOHOeHcayus napos u KuneHue HCUOKOCMmell).
Tennonepeoaua. OcHoHOe YypasHeHue menionepeoayu Nnpu NOCMOAHHLIX U NEPEeMEHHbIX
memnepamypax menionocumeneu. Ilpunyunvl pacuema Kod3ppuyuenmos mennonepeoayu.
Heusxcywan cuna npoyeccog mennonepedauu. Ilpakmuueckoe uUCnonb306anue YpasHeHus
menionepeoaiu 8 NPOEKMHBIX U NOBEPOUHBIX PACUEMAX.

Buvinapusanue. Hasnauenue u cywHocms npoyeccos evinapueanus. Jeusxcywas cuia
npoyecca. OOHOKpamHbulil U MHO2OKPAMHBIU NPOYeccyl sbinapusanus. Mamepuanvusiili u meniogoi
banancel npoyeccos svinapusanus. Ilonamus o pacnonazaemou u oowell noaie3Hou pazHocmu




memnepamyp. Pacnpedenenue nonesnoui paznocmu memnepamyp MHO2OKOPHYCHBIX GbINAPHBIX
YCMAHOBOK NO KOPNYCAM.

Pa3nen 5. MaccooOMeHHBbIe PoIecChl M ANNAPATHI |

3unauenue npoyeccos macconepeHoca 6 XUMUYECKOU mexHono2uu. Jleudcywas cuna
npoyecco8 macconepeHoca, Kiaccugukayus u o0was Xapakmepucmuka MAccOOOMeHHbIX
npoyeccog ¢ yyacmuem 2as080U, JHCUOKOU U meepool ¢ha3z (MaccoobMeHHble Npoyeccvl Co
€80000HOU U uKkCcUpo8anHOU epanuyamu pasoena ¢as): abcopbyus (decopoyus), aocopobyus,
OUCMULIAYUSL, IKCMPAKYUSL, KPUCMALTUZAYUS, CYUIKA.

Mamepuanvhuvle 6anancel npoyeccos macconeperoca. Obuue ceedenus u Xapakmepucmura
npoyecco8 macconepeHoca 8 npeoenax o0veéMa 0OHOU (azvl: MONEKVIAPHASL U KOHBEKMUBHASL
oughghysus. Ypasuenue maccoomoauu u kod¢hguyuenmol maccoomoasu.

Macconepeoaua. Ypasnenus macconepedauu, onpeoenenue CpeoOHUx OBUNICYIYUX CUT
npoyeccos macconepeoayu.

OcHosbl pacuema mMaccooOMeHHbIX Annapamos.

Abcopoyus.  Onpedenenue u  00was  XaApakmepucmuka  npoyeccog  abcopoyuu.
Ilpakxmuueckue obnacmu npumenenus abcopoyuu. QuU3UKO-XUMUYECKUE OCHOBbL NPOUECCO8
MacconepeHoca 8 CUCIeMax 2a3-HCUu0KoCmb.

Obwas memoouka mMexHOI02U4ecKk020 U KOHCMPYKMUBHO20 pacdemos abcopOYUOHHbIX
annapamos. OcHosHble  meHOeHyuu  ONMUMUBAYUU — DEHCUMHO-MEXHOIOSUYECKUX u
KOHCMPYKMUBHBIX NAPAMEMpOo8 npoyecca abcopoyuu.

Cnooicnas nepezonka (pexmuguxayus). Onpedenenue u QU3UKO-XUMUYECKUE OCHOBbI
pekmugpurkayuornozco  pasoenenust ocuokux cmecer. Cxemvl YCMAHOBOK HENPEpPbleHOU U
nepuoouyeckoul pekmugpuxayuu. IIpunyunsi cocmagnenus MamepuaibHo2o U meniogo2o OANAHCO8.
OchosHble nokazamenu npoyecca pekmuguxayuu: greemogoe 4ucio u Ko3gguyuenm numarus.
I'paguueckoe npedcmasnenue npoyecca pekmughuxayuu Ha t-X-y ouazpamme.

OcHosHble MemoObl U 0COOEHHOCMU MEXHOLOSUYECKO20 pacyéma pekmu@uKkayuoHHbIX
KOJIOHHbIX annapamos u noobop 8cnomozamenbHozo 06opyoosanus. Cnocobwvl unmeHcugurayuu
npoyeccos8 pekmu@ukayuu.

JKuokocmuas sxcmpakyus. Kpamxue ceedenus u obwas xapaxmepucmuxa npoyeccos
IKCMPAKYUU 8 CUCMEMAX HCUOKOCIMb-ICUOKOCMb. Pasnosecue 6 cucmemax sHcuOKoCmb-s4cUOKOCHb,
U30mMepMbl  IKCMpaKyuu U mpeyoivhbie ouazpammvl. Mamepuanvhvill  6ananc npoyecca
HCUOKOCMHOU IKCMPAKYUU U OCHOBHbIE KUHemuyeckue 3aKoHomeprHocmu npoyecca. Cnocobwvi
npogedenus IKCMpAKyuu U OCHOBHble Munbl IKCMPAKYUOHHLIX —annapamos. [lpunyunvl
MEXHONI02UYECKO20 PACUEMA IKCMPAKMOPOS.

Yacrtp 6. CoBpeMeHHBIe MP00JeMbl B 00JIACTH MPOLECCOB M ANNAPATOB B XHMMHUYECKOii
NPOMBINLIEHHOCTH

HpO6ﬂ€MHbl€ 80Npocsl CO30aHUA 3AMKHYMbIX U MATIOOMXOOHBIX DKONOSUYECKU YUCHIbIX
MEXHONI02UYECKUX ~NpOoU3eo0Ccms. Yeenuuenue MOWHOCMU eOUHUYHBIX annapamos. Hoevle
npoyeccol u annapdamaol. HUcnonvzosanue memooos CAIIP 6 npoeKmuposanuu munoeoblx XUMuKko-
MEeXHOI02UYECKUX Annapamos.

TemaTnka KypcoBbIX padoT (TeopeTH4YecKHil pasaes):

1. Pa3zpabGoTarh KOHCTPYKIMIO TauyyKa M pPaccUMTaTh KacKaj ammapaTtoB Ui BbIIETaYHMBaHUS
YpaHOBOM pyJibl MPOU3BOAUTEIBHOCTHIO 1 T/4ac Mo MCXOJHOW TBepAoH ypaHoBoH pyxae. Pyma —
YPaHUHUT.

2. Pa3paboTraTh KOHCTPYKIMIO CYIIMJIBHOW TEUHd U CYHIKH NMPOU3BOAUTENbHOCTHIO 200 Kr/gac.
BnaxxHocTh HWCXOMHOTO MIBMEHHTOBOro KoHIeHTpata 10 %. BrnaxHOCTP BBICYIIEHHOTO
WJIBMEHUTOBOr0 KoHIeHTpara 0,5 %.

3. Pa3paboTarh KOHCTPYKIMIO TIPOKAJIOYHOW TI€YHM JUISI TPOKAJIKK JHypaHaTa aMMOHHS



npousBoauTensHocThI0 500 Kr/9ac mo ucxogHomy BemiecTBy. [Ipu mpokanke auypaHaTa aMMOHHS
MPOTEKACT PEAKIIHSL:
(NH4)2U,07 = 2UO34 + 2NH3T + H,07T.

Temneparypa npokaiku 600-700 °C.

4. Pa3paboTaTh KOHCTPYKIHMIO PEKTH(PHUKAIMOHHON KOJOHHBI ISl PEKTH(PHUKAIMOHHON OYMCTKU
TiCls ot SiCls. Conepxanne SiCls B ucxomnom TiCls cocrasuster 1,5 %. IIpou3BOAUTEIBHOCTD 10
ountienHoMy TiCls — 100 kr/4ac.

3
5. Pa3paboraTh KOHCTPYKIIMIO OCBETIUTEIBLHOTO (UIBTpPa MPOU3BOAUTEIBLHOCTRIO 50 M™/4ac mis
OUMCTKU BOJIbI OT KOJUJIOMJHO-B3BELIEHHBIX BemlecTB. CojepaHue B3BEIICHHBIX BEUIECTB B
nucxomauou soxe 350 Mr/kr.

6. PazpaboTaTh KOHCTPYKLIHIO KATHOHOOOMEHHOTO (pUIIbTPA MPOU3BOIUTEINBHOCTHIO 60 M>/aac s

yIaJieHusl U3 BOJABI PAaCTBOPEHHBIX B HeW KaTuOHOB. CojepikaHue Ca®" — 23,4 mr/kr; Mg2+ - 52
+

mr/kr; Na” — 1,16 Mr/kr.

7. Pa3paboTaTh KOHCTPYKIIUIO U PACCUMTATh TETUIOOOMEHHUK ISl OXJIAKIACHHUS T'a30BOrO MOTOKA
coctaBa 75 % UFe; 7 % F2; 18 % Os. Pacxon razosoro moroka — 20 M uac. OXJIaguTh Ta30BBII
notok HeoOxomumo ot 300 mo 65 °C. Oxnaxnaromas cpega — Boja, €€ Temreparypa
yBennuuBaetcs ot 20 go 80 °C.

8. PaspaGoTaTh KOHCTPYKIIHIO aHHOHOOOMEHHOTO (HMIITPA MPOM3BOIUTENBHOCTBI0 55 M /aac s
ylajieHus U3 BOJbI PacTBOpPEHHbIX B Heil aHmoHoB. Coxmepkanue Cl — 8,8 mr/kr; SO i’ — 2,96
MI/KT.

9. Pa3paboTarh KOHCTPYKIMIO U PACCUUTATh PEAKTOP C MEMIAJIKOW (aruTatrop) s OCaKICHUS
nuypanata ammonus (NHa)2U207 u3 ypauunautpara UO2(NO3)2 25 %-HbIM BOIHBIM PacTBOPOM
NH3z (NH4OH). IIpoussomutensrocts mo (NHa)2U207 — 100 kr/gac. Tlpu ocaxaeHun mpoTekaet
peaKIms:

2UO2(NO3)2 + 6NH40OH = (NH4)2U207 + 4NH4NO3 + 3H20

10. Paspaborarh KOHCTPYKLIHIO M paccuMTtarh pekrtudukanuonHyrw koinonHy TIiCls or FeCla.
Conepxanne FeCls B ucxoquom TiCls coctaBnser 2,5 %. IIpon3BoAUTENBHOCTD 10 OYUILIEHHOMY
TiCls — 90 kr/4ac.

11. Pa3paboTaTh KOHCTPYKIMIO U PACCUUTATh BBIMAPHOM armapar JJsl MOJyYeHHs ypaHUIHUTpaTa
UO2(NOz)2 ¢ konnenrpammerr 200 r/m w3 UO2(NOs3), ¢ konmentparmeidr 50 1/
[Tpon3BOIUTENBHOCTH 110 KOHEUHOMY MPOAYKTY 250 Kr/4ac.

12. Pa3zpaboTaTh KOHCTPYKLHMIO W pPAaCCUMUTATh MPOKaNOYHy medb i nonydeHus UsOs u3
nepokcuna ypana UO4-2H20. IlpoumsBoautensHocTh mo UszOg — 215 kr/gac. Temmeparypa
npokanku 800-900 °C. IIpu npokaske NpoTeKaeT peaKius:

3U04-2H20 — U30sl + 2H20 + 20..

13. Pa3paboraTh KOHCTPYKIMIO M paccyUTaTh MpokasouHyro neub aisd nonydeHuss UO2 u3 UOa.
[MpomsomutenbHOCTh M0 UO2 — 80 kr/gac. Temneparypa mpokanku 500-550 °C. Tlpu mpoxanke
MIPOTEKAET PEeaKIIns:

UO3 + Ha — UO2{ + H0.

14. Pa3paboTaTh KOHCTPYKIMIO M PACCUUTATh BBIIAPHOW ammapar JUisi TOTYYeHUs HACBIIICHHOTO
pactBopa (propuaa ammonust ¢ koHuentpauuei 550 r/m u3 NHsF ¢ xonumentpanmeit 50 r/m.
[Tpon3BoAUTENBEHOCTH 1O KOHEUHOMY MpoAyKTy 700 kr/4ac.



15. Pa3zpaborarh KOHCTPYKIMIO W paccuuTarh meub s ruapodropupoBanus UO3 6e3BOIHBIM
¢dropoBogopoaom HF. IIpousBogurenpHocth Mo UO3— 120 kr/gac. Temnepatypa cunteza 200 °C.

IMpu ruapoTOPUPOBAHUY IPOTEKAET PEAKLIUS:
UOs3 + 2HF — UOyF; + H20

16. Pa3paboTaTh KOHCTPYKIIMIO M PAacCCUYUTATh PEAKTOP C MEIIAIKOW (aruTaTop) JUIsl OCaKICHUS
muypanata ammonus (NHa)2U207 u3 ypanmnautpara UO2(NO3)2 20 %-HbIM BOIHBIM PacTBOPOM
NH3 (NH4OH). ITpoussoautensrocts 1o 1o (NHa)2U207— 180 kr/dac. IIpu ocaxkaeHuu nmpoTeKaer
peaKims:

2UO2(NO3)2 + 6NH40H = (NH4)2U207 + 4ANHsNO3 + 3H20

5. Opranmu3anusi CaMoOCTOATEIbHON padoThl CTY/IEeHTOB

CamocrodarenbHas paboTa CTyIEHTOB NPH W3YYEHUH AUCIUILIUHBI (MOIYJIs) PEAyCMOTpEeHa
B CJICIYIOUIMX BUIAX U HopMax:
— Pabora ¢ JICKIMOHHBIM MAaTCpPUAJIOM, ITOMCK JIMTECPATYPhI U SJICKTPOHHBIX UCTOYHUKOB
nH(pOopManY 1o IpodIIeMe Kypcea;
— H3ydeHwue TeM, BEIHECEHHBIX Ha CAMOCTOSTEIbHYIO TIPOPAOOTKY;
— Tlowuck, aHau3, CTPyKTYpUPOBAHUE U MTPe3eHTalus HH(OpMaLny;
— TloaroToBka K 1a00paTOpHBIM paboTaM;
— TloAroToBKa K OIEHUBAIOIIMM MEPOIPHUITUAM.

6. YuedoHo-MeTOaMYecKOe H HH(POPMAMOHHOE 00ecTiedeHue TUCIUTIINHBI
6.1. YueOHO-MeTOIHYECKOE OOecTIeueHHe
OcHoBHasi IuTEparypa:

1. Tlpouecchl u anmaparbl XUMUYECKOU TeXHOIOTHH. OOImuMi Kype [DAeKTpOoHHBIH pecypc]: B 2
kH. / B. I'. Aitnmreiin, M. K. 3axapos, I'. A. Hocos [u ap.] ; [log pea. B. I'. Alinmireiina. — 5-¢
u3n. (31.). — Mocksa : BUHOM. Jlaboparopus 3Hanmid, 2014. — 1758 c.: mn. — ISBN 978-5-
9963-2214-5. — Tekcer : anekrponnsiit // URL:
http://hemsintez24.ru/d/aynshteyn_obshchiy kurs_protsessov_i_apparatov_khimicheskoy pro
myshlennosti_t2.7z

2. Kacarkun, Anapeit ['eoprueBid. OCHOBHBIE MTPOIECCHI U aNIIapaThl XUMHUECKONW TEXHOJIOTHH :
yuebHuk ans By3oB / A. I'. Kacarkun. — 15-e u3a., ctep. — Mocksa : Anbsiae, 2009. — 750
C.: WI. — TeKCT : HemoCpPEeACTBEHHBIM.

3. HWrnaroBuu, Dkxapa. Xumuueckas TexHuKa. [Iporecchl u anmapatsl : mep. ¢ HeM. / 3.
UrnaroBuy. — MockBa: Texnocdepa, 2007. — 656 c.: ui. — TekcT : HemocpeACTBEHHBIHN. — 7
3k3. Tekcr : anekrponnsiii // URL:
http://hemsintez24.ru/d/ignatovich_e_khimicheskaya tekhnika_protsessy i_apparaty.rar;
http://hemsintez24.ru/d/ignatovich-2part2.rar, http://hemsintez24.ru/d/ignatovich-3part3.rar.

Jlono/IHMTeIbHAS JIUTepaTypa:

1. OcHoBHBIE TIPOIIECCH U amMapaTbl XUMHUUYECKOM TEXHOJIOTHH : MMOCOOHE TIO0 MPOEKTHUPOBAHUIO /
nmox pen. 0. . IsitHepckoro. — 5-e¢ usm., crep. — MockBa: Anbsac, 2010. — 493 c.: umn.,
4yepT. — TeKCT: HemoCPEACTBEHHBIM.

2. JlamuHckuid, Anekcanap AnekcanapoBud. OCHOBBI KOHCTPYHPOBAHUS M pacueTa XUMHUYECKOU
anmaparypsl : crnpaBoyHuk / A. A. Jlammuckuii, A. P. Tomunnckuit. — 3-e u3f., crep. —
Mocksa : Anbsine, 2008. — 752 c.: . — TeKCT: HemoCpeICTBEHHBIN.


http://hemsintez24.ru/d/aynshteyn_obshchiy_kurs_protsessov_i_apparatov_khimicheskoy_promyshlennosti_t2.7z
http://hemsintez24.ru/d/aynshteyn_obshchiy_kurs_protsessov_i_apparatov_khimicheskoy_promyshlennosti_t2.7z
http://hemsintez24.ru/d/ignatovich_e_khimicheskaya_tekhnika_protsessy_i_apparaty.rar
http://hemsintez24.ru/d/ignatovich-2part2.rar
http://hemsintez24.ru/d/ignatovich-3part3.rar

3. boukapes, Banepuit Bnaaumuposuu. I'padndeckas 4acTb KypCOBBIX U JUINIOMHBIX IPOEKTOB :
yaeOHo-MeToanueckoe mocodue / B. B. boukapes, A. A. JlankoB; ToMCKUi MOJUTEXHUIECKUN
yHuBepcuteT; MHCTUTYT AucTaHIIMOHHOTO oOpa3oBanus. — Tomck : M3a-Bo TITY, 2006. — 99
C.: wiL. — TeKkcT: HenocpeICTBEHHBIN.

4. JlabGopatopHblii mpakTukyM 1o Kypcy "Ilpomeccel m ammapatei". B 2 wgactax. Y. 1.
I'uapomexanuveckue u teruioBbie nporecc / I'. Y. Hukomaes, B. I'. brekyc, I'. XK. YxeeB [u
ap.]; - Ynaun-Yio : Uzn-so BCI'TY, 2000. — 141 c. - Tekct : anekTpoHHbIH // EnuHoe OKHO :
unpopmanronnas cuctema. — URL: http://window.edu.ru/resource/397/18397 — Pexum
JIOCTyMA: JUIsl aBTOPU3. 110JIb30BaTENEH.

5. JlaGopatopublii mpaktukym 1o Kypcy 'lIpomeccel u ammapatei'. B 2 wactax. Y. 2:
Maccoobmennsbie niporiecchl / I'. Y. Hukomnaes, B. I'. brekyc, I'. XK. Yxees [u ap.]; - Yman-Yu3 :
W3n-so BCI'TY, 2001. — 61 c. - Tekcr : anextpoHHslid / Equnoe okHO : mHpOpMarmoHHas
cucrema. — URL: http://window.edu.ru/resource/401/18401. — Pexxum qocTyma: Ui aBTOPHU3.
M0JIb30BaTENEH.

6.2. UudopManoHHoe U MPOrpaMMHOe oOecrevyeHue

Internet-pecypcst (B T.4. B cpene LMS MOODLE u ap. o6pa3oBarenbHbie 1 OMOINOTEUHBIE
pecypcehl):

1. http://window.edu.ru/resource/397/18397

2. http://techlibrary.ru/

3. http://window.edu.ru/resource/401/18401

4. http://window.edu.ru/catalog/

JIulleH3HMOHHOE TIporpaMMHoOe o0ecrnedyeHue (B  COOTBETCTBHMH C
JIMIEH3MOHHOT0 porpaMmMHuoro odecrneyenus: TIIY):
7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; Cisco Webex Meetings; Far Manager;

Google Chrome; Microsoft Office 2007 Standard Russian Academic; WinDjView; Zoom Zoom

Ilepeunem

7. Oco0ble TpedOBaHMS K MATEPHAJIBLHO-TEXHHYECKOMY 00ecrneyeHHI0 I CUUIIIMHBI
B yuebHOM mporiecce ucnonb3yeTcs cienyomiee jgadopaTopHoe 060pyioBaHUE s
MPaKTUYECKHUX U JJAOOPATOPHBIX 3aHSITHIA:

y4eOHBIX 3aHSATUH BCEX TUIIOB,
KYpPCOBOTO TIPOEKTUPOBAHUS,
KOHCYJIbTallui, TEKYILErO
KOHTPOJIS U IPOMEXKYTOUHOMI
aTTecTanuy (JIEKIIMOHHA )
634028, Tomckast 06J1aCTh, T.

Tomck, JIeHnHa IPOCHEKT, A. 2
332

Ne HaumeHoBaHue crienHaaIbHbIX HanmenoBanue 060py10BaHust
NOMelleHu
1. AynuTtopus Ui IPOBEICHUS Jocka aynauTopHasi HacTeHHas - 2 wt.; Komruiekt yueOHol mebernu

Ha 120 mocago4HbBIX MECT;

Kommnsrotep - 1 mT.; [TpoexTop - 1 mT.

AynuTopus Ui IPOBEICHUS
yueOHBIX 3aHATHH BCEX THIIOB,
KypCOBOT'O IPOEKTUPOBAHMUS,
KOHCYJbTAIINH, TEKYIIEro
KOHTPOJISL U IPOMEXYTOUHOMN
aTrecTanuu (yueOHas
naboparopusi)

634028 r. Tomck, Jlenuna
MPOCIEKT, 1.2,

322a

Kommiekr yuebHoit mebenn Ha 20 mocamounsix mMect; Hkad
BEITSDKHOU - 1mrT.; [kad mns mokymeHTOB - 2mmT.; Jocka
ayauTopHast HacTeHHas - 1 mit.; Cron xumudecknit — 8 mr.; Cron
MMUCBMEHHBIN - 1 mT.; TymO0uka-1 mT.; PymonHsIif okpaH - 1 mT.

Kommnsrotep - 1 mr; . I[TpoexTop -1 miT.

Hudposoii crepeockonnueckuit Mukpockon Amsramu [1C 2/4 - 1
mit.; Hearpudyra OITH 8 1990r - 1 mT.; TexHomormueckas
naboparopus - 1 wT.; Yiaprpa3BykoBas BaHHa "Sonorex™ - 1 mr.;
Becst BJIT-510-1T - 1 mrr.; Becsr AND HL-400 - 2 m;



http://window.edu.ru/resource/397/18397
http://window.edu.ru/resource/401/18401
http://window.edu.ru/resource/397/18397
http://techlibrary.ru/
http://window.edu.ru/resource/401/18401
http://window.edu.ru/catalog/

AynuTopus Ui IpOBEICHUS
yueOHBIX 3aHATHH BCEX THIIOB,
KypCOBOTO IPOCKTHPOBAHUS,
KOHCYJIbTaINi, TEKYIIIETO
KOHTPOJISL U IPOMEXYTOUHOM
aTrecTanuu (yuaeOHas
nmabopaTopus)

634028, Tomckas 001aCTh, T.
Tomck, JIennHa npocmexT, 1. 2
326

Hocka ayautopHas HacteHHas - 1 w.;lkad mis xpaHeHus
peaktuBoB - 3 wrT.;llkad s nokymenTos - 1 mr.;Tymba
crannoHapHas - 1 mr.;Cron mabopaTopHslii - 2 mrt.;Kommuekt
yaeOHoit mebenu Ha 20 mocagoYHBIX MECT;

Kommstotep - 2 mit.; TeneBuzop - 1 .

Becsr anexktpon.SCOUT SC 2020 - 1 mr.;bans BKJI-M
nabopaTtopHas KomOuHHpoBaHHas - | mT.;biok muranus b5-71 - 1
mit.;Becsr maboparopusie TexHnd.JIB 210-A - 1 mt.;YerpoiicTBo st
cymku xuM. mocyasl [19-2000 - 1 mr.;pH-meTp /monomerp UTAH -
1 wir.;[Tunetka ogrokananbHas 100-1000mkm JladT - 1 mt.;IlIkad
cymmsHbI SNOL 58/350 - 1 mt.;ITumetka ogrokaHamsHas 100-
1000mx - 1 mrt.;JIaboparoprsie Becsl CE 1502-C - 1 mT;

Pabouass mporpamma cocraBieHa Ha ocHOBe OOIIel XapaKTepUCTHKH 00pa30BaTeIbHOU

PazpaboTtunk(n):

nporpamMmbl 1o HampasieHuto 18.05.02 «Xumuueckas TEXHOJOTHS MaTepHaIOB COBPEMEHHOMN
SHEepreTukm» / crenuanu3anms «XUMHYECKas TEXHOJIOTHsS MaTepUalioB SICPHOTO TOIUTMBHOIO
uukiay (mpuema 2017 r., ounas popma o0ydeHus).

JomkHOCTh

IToamuce DOUO

Houent OSATL UATII

A.C. Kanraes

[Iporpamma omoOpeHa Ha 3aceganuy BhITycKaromei kadeapsr XTPD
(mpotokoi ot 23.05.2017, Ne 5).

3aBenyromuii kadgenpoii - pykopoautens Otnenenus SATL]
I.T.H, ipodeccop

/A.T'". Topronos/

IIOAIMHUCH




3. Aynutopus 1iisi IpOBEAEHHS Hocka aynuropHas HacteHHas - 1 wr.;[lIkad s Xpanenus

y4eOHBIX 3aHATHII BCEX THIIOB, peakTuBoB - 3 wT.;llkad 115 nokymenTos - 1 wr.;Tymba
KypPCOBOI'O IPOEKTUPOBAHHS, crauroHapHas - 1 wr.;Cron naboparophsiii - 2 wr.;Kommiekt
KOHCYJIbTalHH, TEKYIero y4yebHoit Mebenn Ha 20 110caI0YHBIX MECT;

KOHTPOJISL ¥ IPOMEKYTOYHOH

aTrecTauuy (ydeOHas Kowmmnsiorep - 2 wir.; TeneBusop - 1 wr.

nadopatopus)

634028, ToMckas 06nacTs, T. Becst anextpon.SCOUT SC 2020 - 1 wir.;Bans BKJI-M

Tomck, JIeHHHa IpoCHeKT, A. 2 naboparopHast KOMOUHHpOBaHHas - 1 wT.;Biok nuranus B5-71 - 1
326 wt.;Becel naboparopusre Texuua.JIB 210-A - 1 wr.;YerpoiicTso as

CywkHd XuM. nocyast I19-2000 - 1 m.;pH-merp /nonomerp UTAH -
1 wr.;Iunetka onnokanankHas 100-1000mx Jlair - 1 wr.;Ixad
cymnnbHbI SNOL 58/350 - 1 wit.;ITunerka onqHokanansHas 100-
1000mx - 1 m.;JJa6opatopusie Becbl CE 1502-C - 1 mit.;

PaGouas mporpamma cocraBieHa Ha OcHOBe OOIiel XapakTepUCTHKH 00pa3oBaTeNbHOIM
nporpaMMmel 1o HampaeineHuro 18.05.02 «Xumuyeckas TEXHOJIOTHS MaTepHalOB COBPEMEHHON
SHEPreTHKW» / Creuuanu3alus «XUMHYecKas TEXHOJOTMs MaTepHasoB SAEPHOrO TOIIMBHOTO
nuknay (mpuema 2017 r., ounas gopma oOyueHwus).

Paspaborumk(u):

JIOJDKHOCTD . Tlogmuce DPUO

Jouent OSITL] USTLL A A.C. Kanraes

/ i~

IIporpamma oo6peHa Ha 3aceaHuy Bhilyckarouiei kadpenps XTPD
(mporoxon ot 23.05.2017, Ne 5).

3aBenyronuit kadeapoii - pykosoaurens Otaenenus SIT1] d%/

I.T.H, podeccop /A.T". ToproHos/

IMOAINMHCH



JIncr u3MeHeHuii padoydeil NporpaMMbl JUCHHUILINHBI:

YueOHblii roj

Copep:xanue /u3MeHeHHe

OO0cy:K1€eHO HA 3acelaHNN
OATI AT

2018/2019 yu. | BHeceHnsl n3MeHeHus B 1.6 YdueOHO-MeTOMMUecKOe U nHopmarmonroe | [Ipotokon Ne3 ot
rof obecrieueHne TUCIUITITHHBI 31.05.2018
2018/2019 yu. | Berynuiu B neiictBue «CHcTeMa OLICHUBAHHS PE3YIbTATOB O0YUCHUS B IIporokon Ne3-i ot
N0 TITY (Cucrema onernBaHus )» mpuka3 Ne58/ox ot 25.07.2018 1.) 27.08.2018 ¢

«[TonoxxeHne o0 MPOBEICHUN TEKYLIETO KOHTPOJIS U IPOMEKYTOUHOMH

arrecrarmu B TIIY nmpuka3 Ne59/ox ot 25.07.2018 r.», yrpaTuinu cuiny

«[TomoxeHue 0 MPOBEACHUH TEKYLIEr0 OLCHUBAHUS ¥ IPOMEKYTOUHOU

atrectanmu B TITY» npukaz Ne88/ox ot 27.12.2013 1., «PykoBogsmue

MaTepHAIIBI [0 TEKYIIEMY KOHTPOJIIO U yCIeBAGMOCTH, IPOMEKYTOUHON

Y UTOTOBOH aTTeCTalluy CTYyIeHTOB TOMCKOTO MONTUTEXHHIECKOTO

yauBepcureTa (mpukas Ne77/ox ot 29.11.20111.)»
2019/2020 yu. | Buecenb uameHenus B 1. 7 OcoOble TpeOOBaHMUS K MAaTEPHATBHO- IIportoxon Nel6 ot
ToJI TEXHUYECKOMY 00CCIICUCHHUIO TUCIUIUIMHBI U BHECCHBI n3MeHeHus B 1.6 | 28.06.2019

YuebHo-MeTogrYecKoe 1 HH(OPMALMOHHOE 00eCIIeYeHUE AUCIIUILINHEI




