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esb 0cBOCHUSA IMCHUNIMHBI

[enbio npenogaBaHus TUCUUIUIMHBI SBISETCS MOJyYE€HUE 3HAHUM, HEOOXOAUMBIX JIsI
IUIOJJOTBOPHOM  TBOpYECKOM jesitenbHOocTH OakanaBpa. Jucummimba «lIpouecchr u
anmaparbl XMUMHYECKOM TEXHOJOTUM» (POPMUPYIOT TEXHOJIOTHYECKOE MHUPOBO33PEHUE
0akamaBpOB MJIsi WX TPOW3BOJICTBEHHO-TEXHOJOTHMYECKOW W MPOEKTHO-KOHCTPYKTOPCKOM
npodheccHoHaNbHOMN e TETbHOCTH.

3agauu U3y4eHUs TUCIUIUIMHBI: U3YYEHUE OCHOBHBIX XMMUYECKUH MPOIIECCOB, O0IIHE
3aKOHOMEPHOCTH XMMHUYECKUX MPOLECCOB; OCHOBHBIE PEAKIIMOHHBIEC MPOLECCH U PEAKTOPBI
XUMHYECKON TexHoJornu. bakamasp no nucuurummHe «IIporeccsl U anmapaTtbl XUMUYECKON
TEXHOJIOTUM» JIOJDKEH peliath NpoQecCHOHANIbHBIE 3a/ladd B COOTBETCTBUU  C
IIPOU3BOJICTBEHHO-TEXHOJOTUYECKOM,  HAYYHO-HCCIEN0BATENbCKON,  OpPraHU3allMOHHO-
YIPaBIECHYECKOU U MPOEKTHOM AESATENBbHOCTBIO.

N3yueHne MUCHMIUIMHBI JOJKHO OCHOBBIBATHCSA Ha CIIEIYIOIIMX MPOQPECCHOHATBHBIX
CTaHaapTax:

- 26.001 Coeumanuct mo 00ECHEUYEHHIO KOMILIEKCHOIO KOHTpPOJS MPOHU3BOACTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MATEPHUAJIOB;

- 26.004 CoenuanucT MO MOPOU3BOACTBY BOJIOKHUCTBIX HAHOCTPYKTYPHPOBAHBIX
KOMIIO3ULIMOHHBIX MaTE€pPUAIOBY;

- 24.075. UnxxeHep uccneaoBarelb B 00JaCTH pa3iesieHUs] H30TOTOB.

Mecrto aucuuninnabl B ctpykrype OOII BO

Kypc «IIpouecchl u annapaTsl XUMHYECKOW TEXHOJIOTUU» CBSI3aH C HEOOXOAMMOCTBIO
3HAHUW OCHOB OOIIE U HEOPraHWYECKOW XHMHUHU, OOIIed XUMHUYECKOW TEXHOJOTHH,
XUMHUYECKUX PEaKTOPOB, IIMPOKOE UCIOJIB30BAHUE, KOTOPBIX HE TOJIBKO JAET BO3MOKHOCTD
HanboJiee TOYHO BBIPA3UTh TEOPETUUYECKHE 3aKOHOMEPHOCTH, HO M SBJISIETCSI HEOOXOIUMBIM
MHCTPYMEHTOM WX YycTaHoBieHUs. st ocBoenust aucuuiiuHbl «lIponecchl U anmapaTsl
XUMHUYECKON TEXHOJOTUM» HEOOXOJIMMbl 3HAaHWE, YMEHHE M BJIAJICHUE MaTepUaIoM IO
cieayrmmuM aucuuiuinHaMm: «OOmas W HeopraHuueckas xuMmus», «BBeieHue B
XUMHUYECKYI0  TexHojoruwy», «dusnueckas xumusg». TeopeThueckue 3HAHUS U
MPAKTUYECKUE HABBIKU, MOJYYCHHBIE CTYJICHTaMU MPU U3YUYCHUH AUCHUILIIUHBI «lIpoieccs
U anmnapaThl XUMUYECKON TEXHOJOTUNY, TOJDKHBI OBITh UCTIOIB30BAaHbI B MTPOIIECCE U3yUCHUS
MOCJIEYIONIUX JUCHUILIMH: «XUMHUYECKHUE peakTopbl», «OO00pyJoBaHUE MPOU3BOJICTB
HEOPTraHWYECKUX BEIIECTBY», « T€XHOIOTHU MUHEPATBHBIX yIOOPEHHA, CONCH U MIEI0Uei.

[Tocne m3ydeHus: AUCIUIUIMHBI BBIMTYCKHUKHA JOJDKHBI OBITH TOTOBBI K BBITOJTHEHHUIO
CIEAYIOIIUX TPYAOBBIX (PYHKIIHIA:

- A/02.6. Pa3paboTka HOBBIX M COBEPIICHCTBOBAaHUE JCHCTBYIOIIMX METOJ0B
MPOBEJICHUS aHAJIN30B, UCTILITAHUN U UCCIICIOBAHUN;

- A/07.6. llpoBeneHue WCMBITAHUNH HOBBIX OOpPAa3IOB MPOIYKIIUU, pa3padOTKa
TEXHUYECKOU JOKYMEHTAIINUH;

- A/06.6. Pa3paboTka mpemyiokeHUil MO KOMIUIEKCHOMY HCIOJIb30BAaHUIO CHIPhS H
YTUJIU3AIUU OTXOJ0B TPOU3BO/ICTBA;



- D/01.6. CoBepiiieHCTBOBaHHE TEXHOJIOTHH,
IPOU3BOJICTBEHHBIX MIPOLIECCOB;

- B/02.6. IlpoBeaeHue -SKCHEPTU3bl TEXHUYECKUX JTOKYMEHTOB IPOU3BOACTBA
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MAaTE€pUAlIOB HAa COOTBETCTBUE TpPEeOOBaHUSIM

MCXaHH3allud H aBTOMaTHU3aluAd

BHYTPEHHETO PbIHKA U 3KCIIOPTHBIM TPEOOBAHUSM;
- A/01.6. IlpoBenenue aHanm3a ChIPbs, MOMy(PaOpPUKATOB M TOTOBOW MPOAYKIIMU
IIPOU3BO/ICTBA HAHOCTPYKTYPHUPOBAHHBIX KOMITIO3UIIUOHHBIX MAaTEPHUAIIOB;
- A/02.6. Otbop mnpod MO TEXHOJOIMYECKOW IIEMOYKEe pa3/iesieHus H30TOIMOB,
00paboTKa pe3yIbTaTOB aHAIN3a U MOKa3aHUl MPUOOPOB.
Komnerenuuu odyyaromerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHS IMCHUILTHHBI
B nporecce ocBoeHuUsi TaHHON TUCHUIUIMHBL Y CTyAeHTa (OPMUPYIOTCS CIEIYIOUIUe

KOMIICTCHIIMN:
— YHUBCPCAJIbHBIC
Kon HanmenoBanue
WMHanuKaTopsl JOCTIKEHHUS KOMIIETEHIHH

KOMIIETEHINH KOMIIETEHITNH

YK-6 Cnocoben 3-YK-6 3HaTh: OCHOBHBIEC TPUEMBI 3(PPEKTUBHOTO YIIPABICHUS
YIIPABJIATH CBOUM COOCTBEHHBIM BPEMEHEM; OCHOBHBIE METOAMKH CAMOKOHTPOJIS,
BpEMEHEM, CaMOpa3BHUTHUS M caMO0OOpa30BaHMUs Ha MPOTSHKEHUH BCEH JKU3HU
BBICTpauBaTh U V-VK-6 YmeTh: 5@ deKTUBHO MIaHUPOBATH U KOHTPOIUPOBATH
peann30BBIBATH COOCTBEHHOE BPEMST; UCTIOIB30BATH METO/IbI CAMOPETYJISIIHH,
TPACKTOPHIO caMOpa3BUTHUA U CAMOOOYUECHHUS
CaMOpAa3BUTHs HA B-VYK-6 Bnangets: MmeTogamu ynpasiieHus COOCTBEHHBIM
OCHOBE IIPUHIIUIIOB | BPEMEHEM; TEXHOJOTUSIMU IPUOOPETEHUS. UCIIOJIb30BAHUS U
o0Opa3oBaHus B OOHOBJICHHS COLIMO-KYJIbTYPHBIX U IPO(PECCHOHATLHBIX 3HAHUH,
Te4eHUE BCeH JKU3HU | YMEHUH, U HaBBIKOB; METOIMKAMU CAMOPA3BUTHUS U

caM000pa30BaHUsI B TEUCHHE BCEHl JKU3HU

— nipodeCCUOHAIIbHbBIC
Kon
HaumenoBanue KoMIeTeHIIUN NHnukaTopbl TOCTHKEHUS KOMITETCHIIUH
KOMITETCHIIUH
TIK-1 CIOCOOEH TIJIaHUPOBATh U 3-TIK-1 3HaTh MpuMEHEeHHE METOIOB
MPOBOAUTH (PU3HUECKUE U MaTeMaTUYeCKOro aHaln3a, MOJAEIUPOBAHUS U
XUMHUYECKHE DKCTIIEPUMEHTHI, TEOPETHUYECKUX OCHOB JUISI POBEJICHUSI HAYIHO-
MPOBOAUTH 00PabOTKY UX UCCIIeIOBATeNbCKUX paboT u ucnbiTanuii ¥Y-I1K-1
pe3yabTaTOB U OLICHUBATh YMeTh BBIMOTHATH (PU3UIECKHE U XUMUYECKHE
MOTPEUIHOCTH, BbIJIBUTaTh SKCIIEPUMEHTaIbHbIE PA0OTHI, MPOBOIUT
TUTIOTE3bl U YCTAaHABIUBATH 000611eHre 1 00paboOTKy WX Pe3yabTATOB,
TPAHUIIBI UX TIPUMEHEHUS, OIICHUBAET MOTPEUTHOCTH, BBIIBUTAET TUIIOTE3BI U
MIPUMEHATH METOIbI yCTaHaBIIMBaeT TpaHuIlbl ux npumenenus B-TTK-1
MaTEeMaTUYeCKOro aHalu3a u Bnagets MeTogamMu mOoArOTOBKU METOIMYECKOTO
MOJICIIUPOBAHUS, TEOPETUUECKOTO U | PYKOBOJICTBA MO MIPOBEICHUIO (DU3UYECKUX H
AKCIIEPUMEHTAILHOTO XUMHUYECKUX IKCIIEPUMEHTOB U HAYYHO-
WCCJICIOBAHMS MCCJIEI0OBATEIbCKUX padoT
[1K-2 CII0CO0€H MCIOIL30BATh 3HAHUE 3-I1K-2 3HaTh CBOMCTBA XMMHYECKHUX 3JIEMEHTOB,
CBOMCTB XUMHUYECKHUX DJIIEMEHTOB, COCTMHCHUH M MaTepHUaJIOB HA UX OCHOBE ISt
COEIMHEHUH 1 MaTepuaIoB Ha UX COOJTIOZICHHS TEXHOJIOTUYECKOTO PEeTIaMeHTa
OCHOBE JJISl PEIICHU 3a]1a4 V-IIK-2 YMeTh UCIOIb30BaTh 3HAHUS CBOMCTB
po(hecCHOHABEHOM NESATENIbHOCTH | XMMUYECKUX dJIEMEHTOB, COSIMHEHHH U
MaTepHaIOB Ha UX OCHOBE JIJISl PEIICHUS 3a7a4 10
BBIITYCKY MPOAYKIIMU B CTPOTOM COOTBETCTBHHU C
TEXHUYECKUMH TPEOOBAHUSIMU




B-ITK-2 Bnanets HaBbIKamMu pa3paboOTKH
NPpCAJIOKCHUS 11O KOMIIJICKCHOMY UCIIOJIB30BAHUTO
CBIPbSl M YTHJIM3AIMH OTXOJ0B MTPOU3BOJICTBA

[K-3 CIOCOOEH M3y4aTh Hay4HO- 3-I1K-3 3HaTh HHOCTpPaHHBIN S3bIK, HAYYHO-
TEXHUUYECKYI0 HHPOPMAIHIO, TEXHUUYECKYI0 HH(POPMAINIO, OTE€YECTBEHHBIN 1
OTEYECTBEHHBIN U 3apyOeIKHBIN 3apyOEKHBII OIBIT JJIS POTPAMM UCIIBITAHUH U
OTIBIT 10 TEMATHKE UCCIe0BaHUs | OhopMIIEHUSI TEXHUYECKON JOKYMEHTAIU!

V-IIK-3 ¥YMeTp coOupath 1 HaKaIrIuBaTh
SKCIIEPUMEHTAIIbHBIE TAHHBIE C TPUMEHEHUEM
MHOCTPAHHOTO fA3bIKa

B-11K-3 Bianets HaBbIKaMU MPOBEACHUS TEKYIINX
Y JIONIOJIHUTENIbHBIX UCIIBITAHUM, AaHAJTU3UPOBATh
pe3ynbTaThl C YUYE€TOM HAyUYHO-TEXHUYECKOMN
uH(pOpPMALIUU ¥ HA OCHOBAHUHU OTEUYECTBEHHOTO U
3apy0eKHOT0 OIbITa

[K-7 crocobeH npuHuMarth KoHkpeTHble | 3-11K-7 3HaTh TEXHOIOTMU U CUCTEMBI
TEXHUYECKUE PEIICHUS TIPU 9KOJIOTUYECKOI0 MEHEKMEHTA IIPU MPOBEICHNUN
pa3paboTKe TEXHOIOTMUYECKUX UCIBITAHUH C UCIIOIb30BAHUEM TEXHUUECKUX
MPOLIECCOB, BEIOUPATH CpenCTB
TEXHUYECKUE CPEICTBA U V-IIK-7 YMeTh BBIIOIHITH PabOTHI IO COOPY U
TEXHOJIOTHH C YYETOM HAKOIUICHUIO TAHHBIX MPHU pa3paboTKe
HKOJIOTMYECKUX MOCIEICTBUN X TEXHOJIOTUYECKHUX IIPOLIECCOB
TIPUMEHEHUSI B-ITIK-7 Brnaners HaBbIKaMu BBIOOpA TEXHUYECKUX

YCTPOMCTB U TEXHOJIOTUH C YYETOM 3KOJIOTUYECKUX
MOCJIEICTBUM MX TPUMEHEHUS JUIsl HOJATOTOBKHU
IIPOEKTA IJIaHa MEPOIPUSTHIH 110 UCTIOIb30BAHUIO
CBIPbsI B IOIIOJIHUTENIbHBIX POU3BOICTBEHHBIX
LETAX

[1K-12 CIOCOOEH MCIOIb30BaTh 3-11K-12 3Hath coBpeMeHHbIE HHPOPMAIIMOHHBIE
MH(}OpPMaLIMOHHBIE TEXHOJIOTUN TEXHOJIOTUH MPHU pa3pabdOTKe TEXHOIOTHYECKUX
pu pa3paboTKe MPOEKTOB IIPOEKTOB

V-IIK-12 Ymets oOpabaTeiBaTh HHGOPMAIHIO C
MCIIOJIb30BAaHUEM MPUKJIIATHBIX TPOrPAMMHBIX
CPEJICTB IIpU pa3pabOTKe TEXHOJIOTUYECKUX
IIPOEKTOB
B-IIK-12 Bnaners HaBbIKAMH UCIIOIB30BAHUS
CEeTEBbIX KOMIbIOTEPHBIX TEXHOJOTHI 1 0a3 JaHHBIX
pH pa3zpaboTKe TEXHOJIOTUYECKUX MTPOEKTOB
3anaqn BOCIIMTAHUSA, PCATU3YECMbIC B PAMKAaX OCBOCHHUA JUCIHHUIIJIMHBI
. Hcnons3zoBanue Bosiieuenue B
Hanpasnenue/ | Co3nanue ycrnoBuid,
- O — BOCIHTATENBHOrO HOTEHLHANA Pa3HOIUIAHOBYIO
y4eOHOM TUCIUIINHBI BHEYUEOHYIO JIeATEIbHOCTh
[Ipodeccuona | - popmupoBanue 1.Ucnonmp3oBanmne 1. Opranu3amus Hay9HOTO
JBHOE HaBBIKOB BOCIIUTATEIHHOTO TIOTEHIAAIA Noaxoja U 4yyBcTBa «Bce B
BOCIIUTAHUE KOMMYHHKaI1H, JUCIIUITIIINH HpO(i)eCCI/IOHaJ'H)HOFO OHHOﬁ KOMAaH/JIC» Y€PE3
KOMaH/HOU paOOTBl M | MOZYJIS AJISl Pa3BUTHS HABBIKOB y4JacTHe CTyJICHTOB B
nunepctsa (B20); KOMMYHUKaIUH, KOMaHIHON HPOBEJICHUH KPYTJIbIX CTOJIOB

paboTHI U IUEPCTRA,
TBOPYECKOTO MHKCHEPHOTO
MBIIUICHUS, CTPEMIICHUS
ce0BaTh B MpohecCHOHATBHON
JESTEIILHOCTH HOpMaM
MTOBEAEHMS, 00ECIIEYNBAIOIINM

Y CEMHHApPOB.
2. ®opmMupoBaHue
BEPTHUKAJIbHBIX CBA3EH U
(bopManbHBIX MPaBUII KU3HU
MIPH MTPOBEICHUH
CTYJCHUYECKHX KOHKYPCOB




HPABCTBEHHBIH XapakTep
TPYAOBOH I€ATEIBHOCTH U
HECIyKeOHOro MOBEICHUS,
OTBETCTBEHHOCTH 3a MPHUHSTHIE
peLIeHus Yyepe3 NOArOTOBKY
TPYMIIOBBIX KYPCOBBIX PadOT U
MPAKTUYECKUX 3aJaHUM, pelICHHE
KEWCOB, MPOXOKACHUE NTPAKTUK U
noarotosky BKP.
2.Mcnonb3oBanue
BOCIIUTATEIbHOTO MOTEHIMAIA
JTMCIHUTIINH TpodheCCHOHATBHOTO
MOJTYJIS JJISL:

- (opmupoBanust
IIPOU3BOJCTBEHHOTO
KOJUIEKTHBH3Ma B X0J1€
COBMECTHOT'O PELICHHS KaK
MOJIETIbHBIX, TAK U MPAKTUYECKUX
3aJa4, a TAKXKe MyTeM
HOJKpEIJIeHE paliioOHaIbHO-
TEXHOJIOTHYECKUX HaBBIKOB
B3aMMOJEICTBYS B IPOEKTHON
JESTEIIbHOCTH SYMOLIMOHAIEHBIM
3¢ (HEeKTOM yCIeIHOTO
B3aMMOJEICTBHSI, OLYILIEHUEM
pocra o61ieit 3¢(HeKTUBHOCTH
IIPU pacnpeaeneHUH MPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CUJIBHBIMU KOMITIETEHTHOCTHBIMU
Y DMOIIMOHAJILHBIMU CBOMCTBAMU
YWICHOB IPOEKTHOW IPYIIIBL.

[Ipodeccuona
JBHOE
BOCIIUTaHHE

- dbopmupoBaHue
TBOPYECKOTO
WHXEeHepHOTro/mpodec
CHOHAQJILHOTO MBIIIIJIE
HUS, HABBIKOB
OpTaHu3aIH
KOJIJIEKTUBHOU
MIPOEKTHOM
nesitensHoctu (B22)

1. Ucnionp3oBanue

BOCIIUTATEIFHOTO  MOTEHITHAJIA
JUCLUTUIMH

npo(ecCHOHANBHOTO  MOAYJIA
JUISL Pa3BUTHS HaBBIKOB
KOMMYHUKAIIUH, KOM&HILHOfI
paboThI u JIUJIEPCTBA,
TBOPYECKOTO WH)KEHEPHOTO
MBILICHUS, CTpEMJICHHUS

cJe10BaTh B MpoecCHOHATbHON

JESITEIIbHOCTH HOpMaM
MOBeAeHHUsA, O00eCIeYnBaIOIIUM
HPaBCTBEHHBIN XapakTep
TPYIOBOM  JEATCIBHOCTH U
HECITY>KeOHOTO MOBE/ICHUS,
OTBETCTBEHHOCTH 3a TIPUHSATHIC
pelieHuss 4Yepe3  MOJATOTOBKY
TPYNIOBBIX KYpCOBBIX pabOT M
MPAKTUIECKHIX 3aJjaHul,

pelIeHne KeCcoB, MPOX0XKICHHE
IpaKkTUK U noarorosky BKP.

2. Vcnonp3oBanue
BOCIIMTATEIBHOTO
JTUCIUIINH
npo¢ecCHOHATBHOTO

INOTCHIKAJIa

MOJyJIs

1. OpraHusauus Kpyrioro

cTona Ha TEMY
«CoBpeMeHHbBIC
HampaBJICHUS XHMHYECKOM
MPOMBIIIIICHHOCTH.

2. Opranuzanus "
MIPOBE/ICHUE KOHKYpca-
BUKTOPHHBI
npodeccnoHanIbHOTO

MacTepCcTBa ¢ COOII0IEHUEM
TEXHUKU O€30MacHOCTH Ha
paboyeM MecTe Ha TeMmy
«[Ipoueccel W ammapartsl
XUMHYECKON TEXHOIOTHUM.



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

JJIS:

- (hopMupoBaHUs
HPOU3BOJICTBEHHOT'O
KOJUIEKTUBH3MA B xoze
COBMECTHOI'O  pCIICHUS  Kak
MOJICTIbHBIX, TaK u
HPaKTUYECKUX 3aj]a4, a TaKKe
nyTeM HOKPEIUICHHE

paroOHATLHO-TEXHOJIOTHYECKIX
HaBBIKOB  B3aUMOJICHCTBHS B
MIPOCKTHOMN JeSITeIIbHOCTH
AMOLIMOHAIBHBIM s dexTom
VCIICIITHOTO ~ B3aUMOJICHCTBHS,
OIyIIEHHEM  pocTa  OOIIeH
s pexTuBHOCTH npu
pacripesielieHuu MPOEKTHBIX
3aJjady = B COOTBETCTBUU  C
CUJIBHBIMU
KOMITIETEHTHOCTHBIMH u
OMOIMOHAIBHBIMA  CBOMCTBaMHU
YJICHOB IPOCKTHOM T'PYIIIIHI.

CTpykTypa u coaepkaHue y4eOHOM IMCIUTIIHHBI

I[I/ICHI/IHJIHHE[ nmpernoaacTCsa CTyaCcHTaM B 6-oM u 7-oM CCMCCTpax. 06111351
TPYAOEMKOCTh JUCLHHUILUIMHBI COCTABISIET 9 3a4€THBIX €INHHULL, 324 aK. 4acoB.
KaJsiengapHbii niian
Ne Bunpl yueOHOM eaTebHOCTH (B
P Jacax) Makcu
No
a T 2 2 Artrecta MaJlb-
3 HanmenoBanue pasznena = = LUt HBIN
e o = = 3
I (TeMbl) TUCIUTUTMHBI = = < & @) paznmena* oat
M S 2 g = A
e R o) S, =) &) (popma) 3a
Bl = 2 = Hk
T 2 e paszaen
a = =
6 cemecTp
1 1 | IIpeamer mporeccoB u 14 2 - - 12 YO 25
anmnapatoB. O0Iue MOHATHS JIP
W ONPENECIECHUS KP
2 | l'mppomexaHuveckue 45 4 6/3 - 35
TIPOIIECCHI
2 3 | TenoBbIe MPOIIECCHI 49 4 - - 45 T-3 25
Bu npoMe;KyTOYHOI aTTecTaAlUN 108/3| 10 | 6/3 | - | 92 JK3amMeH 50
7 ceMecTp
1 4 | MaccooOMeHHbIE TIPOLIECCHI 71 6 - 10 | 55 YO 25
31
31
2 5 | XonoguisHbIe IPOIIECCH 72 2 - - 70 T 25
6 | MexaHnuecKue MpoIecChl 73 2 - - 71
Bua npoMexyTo4HOM aTTecTAllMU 216 10 - 10 | 196 JK3amMeH 50

* - COKpaIIeHHOEe HaUMEHOBaHHUE (POPMBI KOHTPOJIS

*

3auer U (WIn) SK3aMeH

* - cyMMa MakCHUMaJbHBIX 0aiioB joibkHA ObITh paBHa 100 3a cemecTp, BKItOUas




COKpaIHCHHoe HanMCHOBAHUC q)OpM TEKYLICIO KOHTPOJIAA U aTTECTAllMU PA3aCIOB:

O0o3HaveHne Ilo1HOEe HAaMMeHOBaHME
T TecToBoe 3amaHue
YO YcrHbIil onpoc
30 3ananue (3aga4a)
KP KonTponpnas pabora
9 DK3aMeH

Conep:xaHue JIEKIIMOHHOTO Kypca

Bcero YueOHo-
Tembl J1eKIMH.
4acoB MeTOoANYecKoe
Bomnpocel, oTpadarbiBaeMble HA JIEKIIUU
olecneyenune
1 2 3
6 cemecTp
IIpenmer npoueccos u annaparos. O01ue NOHATHS U ONIpeAeIeHUA 2 [1-4]
[Ipenmer u 3amaun Kypea. Knaccugukanys 0OCHOBHBIX POIIECCOB
['uapoMexaHnyecKue Npouecchl 4 [1-4]
[loHsiTHE HACaNBHON U peabHOM XKHUIKOCTeH. DH3nyeckre cBOMCTBa
KUJKOCTEH.
['mapocratuka. uddepennnansuoe ypapaenue Ditiepa. OCHOBHOE
ypaBHEHHE THIPOCTATUKH.
YpaBuenue bepnyiun.
JIBI>KEHME KHUJIKOCTH Yepe3 HEMOIBUIKHBIE 36PHUCTHIC H TOPUCTHIE CIIOH
TenioBbie MPOIECCH 4 [1-4]
TermooOmen. Termonepenada. Konsekmus. TemnoBoe nznydeHue.
Termnoornaua.
HarpeBanwue, criocoObl HarpeBaHUs U HarpeBaroue areHTol. OXaxIeHune,
CIIOCOOBI OXJIAXK/ICHUS M OXJIQKIAIOUINE areHThI
1 ceMecTp
MaccooOmenHbIe mponeccbl OCHOBBI TEOPHH MacconeperaunAdcopOrus 6 [1-4]
DxcrpakiusgAncopomus Cymika
Xo0J10AMIbHBIE TIPOIECCHI 2 [1, 2, 4]
TepMogHAMUYECKHE OCHOBBI MOJIYUEHHsSI X0JI0/a. Y MEpEHHOE OXJIAXKICHHE
MexaHHYeCKHe MPOLecCh 2 [1, 2, 4]
CniocoObl U3MENbYECHHUS.
KpynHsle U cpeiHue U3MeTbUeHUs
IlepeyeHb NPaKTHYECKUX 3AHATHH
Tema npakTuuyeckoro 3anaTus. Bonpocsl, Bcero Y4ebdHo-
oTpadaTbiBaeMble HA IPAKTHYECKOM 3aHATHHU 4acoB MeTOoHYecKoe
olecrneyeHue
1 2 3
Pacuer nporecca abcopOruun 4 [11]
Pacuer nporecca pektudukanuu 6 [12]
Ilepedyennb 1a060paTOPHBIX padoT
Tema s1abopaTopHbIX padoT. 3axanus, BONPOCHI, Bcero Yu4eOHo-
oTpadaTbpiBaeMble Ha JJa00PATOPHOM 3aHATHH 4acoB MeTOIHYeCKoe
obecrneyenne
1 2 3
VccnenoBanue npoiiecca GUIbTPOBaHUS 6 [10]
3agaHus 119 CAMOCTOATEILHON Pad0ThI CTYICHTOB
Y4ebdHo-
Bonpock! 1J1si CaMOCTOATEILHOI0 H3yYeH s (3aTaHHUsT) Bcero METOIHYECKOe
4acoB

odecreyeHue




6 cemecTp

IIpeaMer npoueccoB u annaparoB. O0uue MOHATHS U ONpeeIeHUs
OO01re NPUHIUIBI aHAJIKM3a U pacyeTa MPOLIeCCOB U anmnaparos.
PaznuHbIie CHCTEMBI IUHUI] U3MEPEHUST PU3NICCKUX BEITMYUH

12

[1-4, 14]

I'uapomexaHu4yeckue nNpouecchbl

l'unponunamuka. CKOpOCTh U pacxo[] 5KUKOCTH.

PeXMMBbl IBU)KEHUS JKUAKOCTH.

VYpaBHEHHE HEPa3pbIBHOCTHU (CIUIOIIHOCTH) MOTOKA.
JuddepennmanbHOe ypaBHEHUE IBYKCHUS DUjepa.

OcHoBbI Teopuu o100us1. Teopembl mogo0uUs.

['uapaBIruecKue COMPOTUBIICHUS B TPYOOIIPOBOIAX.

JIBIDKEHUE TeJl B )KUJKOCTSX.

['mapaBinueckuii paauyc U S5KBUBAJICHTHBIN AuameTp. Pactipenenenue
CKOpOCTEH U PacXoj JKUAKOCTH IIPHU yCTAaHOBUBLIEMCS JJAMUHAPHOM
notoke. {uddepenunansusie ypauenus apmwxenns Hasbe-Crokca.
['naponnHaMUUYecKUe KpUTEPUH oJ00Ms. [ napouHaMyuKa KUISIINX
(TICEeBIOOKUKEHHBIX ) CIIOEB

35

[1-4,14]

TenioBbie MPoECChI

Pacuer Teni000MeHHOH anmnapaTypsl.

OCHOBHOE ypaBHEHHE TEIUIONEPEIAUH.

TemnepaTypHoOe 10Jie U TEMIIEPATYPHBIE IPATUCHT

Crioco0bl nepeHoca TernJa.

Temonepenaya npy MOCTOSHHBIX TEMIIEpATypax TEIJIOHOCUTENEH.
Temonepenaya npyu NEPEMEHHBIX TEMIIEPATYPAX TEINIOHOCUTENIEH.
[lepenaya Temia TEMIONPOBOAHOCTBIO. Y paBHEHUE TEIIONPOBOIHOCTH
IUIOCKOM CTEHKH. Y PaBHEHME TEIUIONPOBOAHOCTH LIWJIMHAPUYECKON
creHkH. TermoBoe n3nydenue. llepenaya Termia KOHBEKIIMEN

45

[1-4,14]

7 cemecTp

MaccooOMeHHbIe NPoLecchl

MeToab!l pacueta MaccooOMeHHOH anmnaparypbl KOHBEKTHBHBII
MaccoIlepeHoc. Y paBHEHUSI MaccoOTJaul U MaccornepeHoca. Yucio
€MHMUII ITepeHoca. BricoTa equHmIBI IEpeHoca. PacueT 0oCHOBHBIX
[pa3MepoB MaccOOOMEHHBIX anmaparoB. Macconepenayac TBepaon (a3zoil.
[Teperonka u pextudukanus PacTBopeHne 1 KpucTaIH3aus
MeMmOpaHHbIe TPOLECCHl XUMUUECKON TEXHOJIOTUU

55

[1-4, 13, 14]

X0J10AMJIbHBIE IIPOLECCHI

Ileperonka u  pektudukanus. YpaBHeHUS  pabodymx JIMHUMN.
MatepuanbHblii W TEIIOBOM OanaHC pPeKTU(GHUKALMOHHONW KOJIOHHBHI.
@®nermoBoe uyucino. CnenuanbHble BuAbl pekTupukanuu.  Cymka.
Crioco6b1 cymku. OCHOBHBIE MapaMeTpbl BJIAXKHOIO BO3AyXa. MeTojibl
ONpeNeNeHusl pacxoda BO3AYX M Terma Ha cymky. CKOpPOCTh CYIIKH,
NEPUOBI CYLIKH.

Oxnaxaawmue areHThl W CrnocoObl oxnaxaeHus. [uxmsl Tirybokoro
OXJIaXKICHUS

70

[1-4, 13, 14]

MexaHu4yecKHe NMpouecchl
Pacxo sHepruu Ha U3MENIbYECHHUE.
Tonkoe uzmenvuenue. CopTupoBka U kiaccupukanus. Y cTpoicTBo

TpOOHIIOK. Y CTPOMCTBO MENBHUI TOHKOTO TTIOMOJTA

71

[1-4, 13, 14]

KypcosBoii npoext

KypcoBoli mpoekT — WHAMBHUAyaJbHAs CaMOCTOSITEIIbHAs

yueOHast pabora,

BBINIOJIHACMA 1104 PYKOBOJACTBOM IIPENoAaBaTCiida B COOTBCTCTBHUH C y‘IC6HBIM IIJTAaHOM

HaITpaBJICHUA XHUMHYECKasi TEXHOJIOTHsI.




[{enap KypcoBOIo MpOEKTa 3aKJII0OYAETCS B YIIIyOJIEHUH, 3aKPETUICHUH, PaCIIMPEHUN U
CUCTEMATHU3AllMK TEOPETUYECKUX 3HAaHUM MacCOOOMEHHBIX IIPOIIECCOB, a TaKXe B
PUOOPETEHUH HABBIKOB M OIBITA BHITIOJHEHHUS TEXHOJIOTUYECKUX PACUETOB U YePTEKEH.

KypcoBoii poeKT COCTOUT U3 paCUeTHO-TIOSICHUTENBHOM 3aITUCKH U TpaduuecKOi YacTH.

Oo0pa3oBaTe/bHbIE TEXHOJIOTUH

[Tpu peanuzanuu yueOHoro Marepuana kypca «lIporeccsl u anmapaTsl XMMHYECKOM
TEXHOJIOTHH» HCIOJB3YIOTCS PA3IUYHbIE 00pa30BaTEIbHbIE TEXHOJIOIMH, CIOCOOCTBYIOLINE
CO37IaHUI0 aTMOoc(epbl CBOOOAHON M TBOPUECKOM JUCKYCCUU KaK MEXAY MpernojaBaTeieM U
CTyJIGHTaMH, TaK M B CTylAeHueckou rpymme. Llenpio mpu sTomM siBIsieTcs BBIpAOOTKA Y
CTyICHTOB  HABBIKOB M  KOMIIETECHLIMI, TMO3BOJISIIOIIMX  CAaMOCTOSATEIIBHO  BECTH
UCCJIEI0BATENHCKYIO U HAYYHO-TIEJarOTHYECKYIO PaboTy.

[IpakTryeckass MOArOTOBKA NpPH peaju3aldd Y4eOHOW IUCHUIUIMHBI OPraHHU3yeTCs
IyTEM TPOBEACHMS NPAKTUYECKUX U JAOOPATOPHBIX 3aHATHH, MpeaycMaTpUBAIOLIUX
ydyacThe OOydYarouIuxcsi B BBINOJHEHUU OTACIBHBIX 3JEMEHTOB padOT, CBS3aHHBIX C
Oynymieit mpodecCUOHABHON JEATEIbHOCTHIO.

[TpakTHueckas MOATOTOBKA TaKKE BKJIKOYAET B ce0s 3aHATUSA JEKUMOHHOIO THUIIA,
KOTOpBIE  MpelycMaTpuBalOT  Iepenady  ydyeOHoW  uHpopMauuu  oOydarouumcs,
HEOOXOOUMOW Ui TOCHEAYIOLIEro BBINOJHEHUS pPadOT, CBA3aHHBIX C Oyayuei
PO ECCUOHATIBHOM €SI TENBHOCTHIO.

AyIuTOpHBIE 3aHATHS MPOBOAATCA B BHIAE JEKIMM ¢ wucnoias3oBanueMm [IK wu
KOMITBIOTEPHOTO TMPOEKTOpa, MPAKTUYECKUX 3aHATHM, € wucnoyib3oBanuem [IK mnpwu
npoBeeHun  pacueroB. CamocrosiTenbHas —pabdoTa  CTYAEHTOB  IPOBOJUTCS  MOA
PYKOBOJCTBOM IIPENIOAABATENIEH, C OKa3aHUEM KOHCYJIbTALMM U IIOMOILIMU IIPU MOATOTOBKE K
KOHTPOJIbHBIM pab0TaM, BBIMOJTHEHUN JOMAITHUX 3aJaHUi.

DoH/ OLICHOYHBIX CPEICTB

@OHJT OIEHOYHBIX CPEACTB MO AHUCLUMIUIMHE OOECHEeYMBAET MNPOBEPKY OCBOCHUS
IJIAHUPYEMBIX PE3yJbTaTOB 00y4YeHUs (KOMIETEHUUMH W HMX HHJIUKATOPOB) MOCPEICTBOM
MEPONPUATHIA TEKYILIEro, PyOeKHOT0 U MPOMEKYTOYHOIO KOHTPOJIS [0 AUCLUILIAHE.

CBs3p Mexy (popMUPYEMBIMU KOMIETEHIUSAMU U (POPMaMHU KOHTPOJS UX OCBOCHUS
IpeJiCTaBjlIeHa B ceaytonei Tabnuiue:

HanmenoBanue
Ne Kon n HauMeHoBaHME MHAMKATOpA HanmenoBanue
KOHTPOJIUPYEMBIX .
n/m JOCTH>KEHHS] KOMIIETEHIIUI OLIEHOYHOTO CPENICTBA
pa3zienoB (TeMbI)
6 cemecTp

Bxo1HOM KOHTPOJIb

. Bormpocs! BxoaHOTO
1 | BxoaHoi KOHTPOJIH
KOHTPOJIs (YCTHO)

ATTecTanus pa3JeNnoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

1 IIpenmer mpoueccoB u | YK-6, I[IK-1, TIK-2, TIK-3, I1K-7, TTK-12 Otuet 110
anmnaparos. O6mmue naboparopHoit pabote
TTOHSATHS u (TMCBMEHHO)

OIpeICTICHUS




I'mppomexannueckue Tect (MUCHMEHHO)
MPOIIECCHI
2 TeroBbIe TPOLECCHI VK-6, IIK-1, IIK-2, TIK-3, I1K-7, ITIK-12 Tect (MUCHMEHHO)
[IpomexyTouHas aTTecTanus
1 | Dx3amen VYK-6, I[IK-1, T1K-2, I1K-3, T1K-7, T1K-12 ‘ TecT (mUCHEMEHHO)
TcemecTtp
Bxo1HOM KOHTPOJIb
. Bompocs! BXoaHOT0

1 | BxogHO# KOHTPOJIb

KOHTpPOJI (YCTHO)

ATTecTanus pa3aeNnoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

1 MaccooOMeHHbBIC YK-6, I1K-1, T1K-2, TIK-3, TTK-7, I[1K-12 Pemenue 3a/1a4

IIPOLIECCHI (IMCBMEHHO)
TecT (MUCHMEHHO)

2 XoJioguiabHbIE VYK-6, [1K-1, T1K-2, T1K-3, TIK-7, TTK-12 Pemenue 3a1a4
MPOIIECCHI (TMCHMEHHO)
MexaHnueckue TecT (MUCBMEHHO)
MIPOLIECCHI

[IpomexyTouHas aTTecTalus
3 | DKk3aMeH VK-6, I1K-1, I1K-2, IIK-3, TIK-7, TIK-12 Tect (MUCHMEHHO)
OueHouHbIE CPeCTBA
Ne HaumenoBanue [IpencraBnenue
wn OLICHOYHOT'O Kpatkas xapakTepucTrka OleHOYHOTO CPEACTBA | OLIEHOYHOI'O CPECTBA
CpenCcTBa B (hoHJIC
6 cemecTp
1 | Bxoanoit CpeacTBo  KOHTpPOJsS,, OpraHM30BaHHOE Kak | YCTHBIN onpoc - YO
KOHTPOJIb crenuanbHas ~ OeceJa  MpemojaBaTens — C
oOyJaromuMcs Ha  TE€MbI, CBS3aHHBIE C
M3y4aeMoOl NHUCUMIUIMHOW, M PACCUMTAHHOE Ha
BBISICHEHHE O00BbeMa 3HaHHWK 00ydJaromierocs Mo
OTpeJIeIEcHHOMY pa3/ieny, TeEMe, MPoOIeMe U T.1.
2 | Oruer mo TexHU4eckoe CpencTBo, KOTopoe MoxeT ObITh | JlabopaTopHas pabota
nabopatopHoit WCIIONIB30BAHO JJISi KOHTPOJsST MpuoOpeTeHHbIX | - JIP
pabore CTYyIGHTOM TNpOo(eCCUOHATBHBIX HABHIKOB U
YMEHHH MO  yIOpaBICHUIO  KOHKPETHBIM
MaTepHaIbHbIM OOBEKTOM.
3 Kontponbnas CpencTBo NpoBEPKH YMEHUN TPUMEHSITh KonTpomnbHas pabota
paborta TOJTYYEHHBIE 3HAHUS JJISI PEIICHUS 3a]1a4 -KP
ONPEICTICHHOTO THTIA TI0 TEME WJIH pa3aeny
4 | Tecr Cucrema  CcTaHAApTU3UPOBAaHHBIX  3ajaHul, | Tectbr - T
MO3BOJISONIAs  aBTOMATU3UPOBaTh MPOLENYPY
U3MEPEHHsI  YpPOBHS  3HAaHUM W yMEHUH
oOyyaromierocs.
7 ceMecTp
1 | Bxoanoit CpencTtBo  KOHTpOJII, OPraHM30BaHHOE Kak | Y CTHBIN onpoc - YO
KOHTPOJIb crenuanbHas ~— Oecega — mpemojaBaTens — C
oOyJaromuMcss Ha  TE€MBI, CBS3aHHBIE C
M3y4aeMoOll NHUCUMIUIMHOW, M PACCUMTAHHOE Ha
BBISICHEHHE 00BbeMa 3HAaHHWK 00YyJaromierocs 1o




OIpeIeIECHHOMY pa3/ieny, TeMe, MpoOIeMe U T.1.
2 | [IpakTuyeckoe Pemenune 3a1a4 peKOHCTPYKTUBHOTO YPOBHS, Pemenue 3anay - 31
3aHATHE MTO3BOJISIFOIINAE OLIEHUBATh U TUArHOCTUPOBATh
YMEHUSI CUHTE3UPOBATh, AaHAJIM3UPOBATD,
0000mmaTh (aKTUYECKUI U TEOPETUICCKUI
MaTepuai ¢ GOpMyITHPOBAHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIEHUEM IIPUYUHHO-
CJIIEICTBCHHEBIX CBS3CH.

3 | Tect Cucrema CTaHIAPTU3UPOBAHHBIX 3amanuil, | Tectol - T
MO3BOJISIONIAs  aBTOMATU3UPOBAaTh MPOLEIYPY
W3MEpPEHUs]  ypOBHS  3HAHMM W yYMEHUH
00y4arouerocs.

MeToanyeckue MaTepuasibl, onpeaeisiiomye Mpoueaypbl OlEeHUBAHUS 3HAHMM,

YMeHHH, BJaAeHUil H (WIH) ONbITA JEeATEJbHOCTH, XAPAKTEPU3YWOINMX ITAINbI
(popMupoBaHUA KOMIIETCHLMH.
6 cemecTp
Bonpocsl BxoaHoro kourpouis (YO):

. XUMHUKO-TEXHOJIOTUYECKUM TIPOLIECC

. Knnaccudukanust XuMu4yeckux npoueccoB Mo Coco0y opraHu3aliuu

. XUMHUUYECKHUUN pEAKTOp

. Knnaccudukanus XuMHyeckux peakTopoB

1
2
3
4
5. PesxnuMBI TeueHus JKUIKOCTH
6. TertoBbIe PEKMMBI XUMUYECKHX PEAKTOPOB
7. PeakTop uaeanbHOr0 CMEIICHUS
8. PeakTop nueanbHOro BEITECHEHUA
9. IloHsATHE KaTaIn3 U KaTaJIU3aTOPBI
10. 'oMOreHHbIE U TETEPOTreHHBIE MPOLECCHI
Bomnpocsl a5 oTueTa no JadoparopHoi padore Nel:
1. Uto Takoe pacxo JKUAKOCTH?
2. [Ins 4ero NpuMEHSIOTCS APOCCENbHbIE TPUOOPHI?
3. UeMy paBHa CKOPOCTH UJI€ATBHOMN )KUIKOCTH MPHU TTOCTOSITHHOM YpOBHE?
4. Yto Takoe monpaBOYHbIN KOA()(PUIIMEHT U Te OH MPUMEHSETCS?
5. Kakoil xapakTep HOCHUT MPOLIECC HUCTEUEHUS MKUJAKOCTH MNPU IEPEMEHHOM
YpPOBHE U TIOYEMY?
Bomnpocsl a1 oTueTa no JgadoparopHoii padore Ne2:
1. Uro Takoe ruapocTaTuka’?
2. OCHOBHOE ypaBHEHHE T'MIPOCTATUKH.
3. ®opmynupoBka 3akoHa [lackans.
4. OmnpeneneHue ypoBHA  OAHOPOJHOM  MKUAKOCTH, KOTOPOM  3alOJIHEHbI
COOOILAIOIIUECS COCYIbI?
5. Uemy paBHBI YPOBHHU Pa3HOPOIHBIX KUJKOCTEH B COOOIIAIOIINUXCS cOCyaax ?
Bonpocsl aJ151 oTyeTa mo JadoparopHoi padore Ne3:
1. Yto Takoe HEOTHOPOJHBIE CUCTEMBI U U3 YETO OHHU COCTOSIT?
2. KakoBbI pazMepsl TBEPABIX YACTHUL, COACPIKALINXCS B TIBUIA?



3. Kakasi u3 HEOJJHOPOAHBIX CUCTEM COCTOUT U3 JABYX KUIKOCTEI?
4. Yto Takoe uHBEpCUs?
5. Ilpu KakoM THIPOMEXaHUYECKOM Mpollecce CBOMCTBA 3€pPHUCTOrO MaTepuania
NPUOINKAIOTCSA K CBOMCTBAM >KUJIKOCTH ?
Bomnpocsl 151 oTueTa no JadoparopHoi padore Ned:
1. Yro Takoe Hacaaka?
2. llepeuncnure TpeOOBaHMS, IPEABIABISIEMBIE K HACATKAM.
3. Kakue cnocoObl yKiIaaKyd HaAcaJoK MPUMEHSIOTCS B MAacCOOOMEHHBIX araparax?
OxapakTepu3yiTe Kaxabli Coco0 YKIaIKH.
4. JlaliTe XapakTepUCTUKY XOPAOBOM JEPEBIHHON HACAJIKE.
5. B kakoM citydae OoTIaroT MpeAnoYTeHUE MEJIKOW HacaJKe U moYemMy?
Bomnpocsl 1151 oTueTa 1o JadoparopHoi padore NeS:
1. Tlonsartue mpormecca ocaxiaeHus. [lox nelcTBUEM KaKWX CHJI MPOUCXOIUT
OCaXJICHUE TBEPABIX YACTHUIL?
2. Yto Takoe CBOOOHOE WJIM CTECHEHHOE OCaXKICHUE?
3. UeM 00yCIIOBIIEHO MOCTENEHHOE YIIJIOTHEHUE YaCTUIL?
4. V3MeHeHUE CKOPOCTHM OTCTAUBAHUS ., BO BPEMEHH T NPHU MEPUOJUYECKOM
IIPOLIECCE OCAKICHUS.
5. OT 4ero 3aBUCUT CONPOTHUBIIEHUE YACTULBI IIPH €€ OCAKICHUU?
Bonpocs aj151 oTyeTa mo JiadoparopHou padore Ne6:
1. Yro Takoe ¢punpTpoBaHUE?
2. Kakme cucrempl Has3piBalOTC HeOoAHOpoaHbIMHM? [IpuBegure mnpumepsl
HEOJHOPOIHBIX CUCTEM.
3. IloHATHS CTallMOHAPHOTO M HecTalMoHapHoro ¢uibTpoBanus. 4. Yem oOycioBieH
BBIOOP (QUITBTPOBAILHOM MIEPETOPOIAKHU?
4. Kak paznensitorcs npoiecchl (priIbTpoBaHUS IO MEXaHU3MY (PUIbTPOBAHUSA?
5. YUto Takoe Npou3BOAUTENBHOCTh (PUIIBTPOBAHUS U CKOPOCTh puiibTpoBaHus? Kakue
(aKkTOpBI BIUAIOT HA HUX?
3ajaHusl TpU BBINOJHEHWH KOHTPOJbHOH padoThl BBIOMpAIOTCS 1O BapHaHTaM,
COOTBETCTBYIOIIUM Tociennei nudpe mmdpa crynenra. Hampumep, nocnemuss uudpa
HOMEpa 3a4eTHOM KHWXKW [/, TOrAa 3aJaHusl K KOHTPOJIbHOM padoTe 1o HOMepam
cnenytomue: 7,17, 27.
BapuanTsl 3a1anuii

Ne BapuanTa 1 2 3 4 5 6 7 8 9 10
Ne zamanus 1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 | 17 18 19 20
21 22 23 24 25 26 | 27 28 29 30

3amaHus K KOHTPOJLHOM padoTe:

1.ITonsitue runpocTatuku. MaeanbHbie )XKUAKOCTH. PeanbHbIe )KUAKOCTH
2.I110THOCTD U yJ€NbHBIN BEC KUIKOCTH.

3.JlaBieHHE JKUIKOCTH

4 .Bs13KOCTb KUIKOCTH



S.I'unpocratuka. uddepenmansuoe ypaBHeHHE paBHOBECHS Diiiepa
6.0OcHOBHOE ypaBHEHHE FUAPOCTATUKU
7 .IIpuHIATT COOOIIAIONTUXCS COCYIOB U €r0 UCIOJIb30BAHUE
8.ITHeBMaTH4EeCKOE H3MEPEHUE KOJIMUECTBA KUIKOCTH B pE3epByapax
9.I'mapoanHamuka. BHyTpeHHSsIs1 U BHEITHSS 33]]a4 TUAPOJTUHAMUKH
10.CxopocTh U pacxo/1 KUJIKOCTH
11.TloHsiTHE SKBUBAJIEHTHOTO TMaMETpa
12.JlaMUHAPHBIN pEeXUM ABUKEHUS )KUIKOCTH
13. TypOyJIeHTHBIN PEeKUM IBHKCHUS KUIKOCTH
14.YpaBHeHHE HEPA3PBIBHOCTH (CIUIONIHOCTH ) TTOTOKA
15.I'unpoaunamuka. JluddepennmansHoe ypaBHEHUE ABMKESHUS Diiepa
16.luddepennmanbaoe ypaBaenue nprxkennst HaBoe-Crokca
17.YpaBuenue bepnyinu
18.Teopuu mogobus.
19.TlepBas Teopema nogo0us
20.Btopas Teopema noooust
21.Tpetbst TeOpema moaoous
22 Kpurtepuu Opyna, Ditnepa u PeitHonbaca
23.ComnpOoTHBIICHHE TBIKEHUIO TEJ B )KUIKOCTSX
24.OcaxaeHne 4acTUll o4 JEUCTBUEM CHII TSKECTH
25.JIBuKEHUE )KUJIKOCTEH Yepe3 HETOIBUXKHBIE 36PHUCTBIC U TIOPUCTHIEC CIIOU
26.I1ceBmo0KmKEHHBIE 3€PHUCTBIC CIIOU
27.01HOPOTHOE ¥ HEOTHOPOTHOE TICEBIOOKHKEHUE
28.I1opuHeBoe TICeBI00KNKEHHE
29.KananooOpa3zoBaHue U (POHTAHUPOBAHKE B TIPOLIECCE TICEBIOOKUKECHUS
30.PexnMBbI TICEBIO0KIKEHNS

TecroBble 3anaHus:

Bapuanr 1

1. YUto u3y4aet BHyTpEeHHsIS 3a7a4a TUAPOIUHAMUKN ?
a) JBIKEHUE >KUJKOCTH 4Yepe3 3EepHUCTBIM CIOM TBEpAOro marepuasna, Mpu ee

MepeMEIICHIN BHYTPH KaHAJIOB CJIOXKHOM (hOpMBI U OJHOBPEMEHHOM OOTEKAaHWUHU TBEPIBIX

YaCTHII;

0) 3aKOHOMEPHOCTH OOTEKaHUSA KUAKOCTIMHU PA3THYHBIX TEJI TMPU OCAKICHUU

TBEPABIXYACTHIL B )KUIKOCTH;

B) IBDKEHHE KUJKOCTEN BHYTPU TPYO U KaHAJIOB;
I') 3aKOHOMEPHOCTUOOTEKAHUS KU AKOCTIMUPAZTUUHBIX TEINPUMEXAaHUUECKOM

nepeMCIIMBaHHUN.

BapwuanT 2
1.B kakom cnydae TpU OCaXACHUHM TOJ] JEHCTBHEM IIEHTPOOEKHON CHIIBI

obecrieunBarOTBpAIlICHUE JIBI)KCHUS ITOTOKA KUIKOCTH (Ta3a) B HETIOABHKHOM armapare?

a) I OCYIIECTBIICHUS OCATUTEIBHOTO IIEHTPU(PYTUPOBAHUS; 0) ISl OCYIIECCTBICHUS



UKJIOHHOTO TIPOLIECcCa;
B) JIJIs1 pa3/ielieHUs SMYJIbCUI;
T') JUIsl OCYIIECTBICHHS] HOHU3AIUH.
Bapuant 1
2.Yto Takoe HacoChI?
a) 9TO TUAPABINYECKHUE MAIIMHbBI, KOTOPBIE MPeoOpa3yroT MEKTPUIECKYIO0 SHEPTHUIO
JIBUTATeIIs B SHEPTHUIO MEPEeMENIaeMoi )KUAKOCTH, TTOBBIIIAs €€ AaBICHUE;
0) 3TO TUAPABIMYECKUE MAIIMHBI, KOTOPbIE MPEOOPa3yIOT MEXAHUUECKYIO YHEPTHUIO
JIBUTATEJISI B SHEPTHIO TIEpeMeIlaeMOM KUIKOCTH, TOHUXKAas €€ JIaBJICHUE;
B) 3TO TMAPABINYECKHUE MAIIUHBI,KOTOPbIE MPE0OPa3yr0T MEXaHUUECKYIO SHEPTHUIO
JIBUTATEJISI B SHEPTHIO TIEpeMeIaeMoi KUJAKOCTH, MOBBIIIAs €€ JaBJICHUE;
T') 3TO THAPABINYECKHUE MAITMHBI,KOTOPBIE MPE0OPa3yIOT EKTPUIECKYIO SHEPTUIO
JBUTATEIS B SHEPTHIO MIEPEMEIIAEMON KUAKOCTH, IIOHUXkAs €€ TABJICHHUE.
Bapuant 2
2.Ilepenoc  Temia  BCACACTBHE — OECTOPSAAOYHOTO  (TEIUIOBOTO)  JBMDKCHHS
MHKPOYACTHI],HEMTOCPEACTBEHHO COMPUKACAIOLIUXCS APYT C APYTrOM, HA3bIBACTCS
a) Teruionepeaadeii0) KOHBEKIIUEH
B) TEIJIONPOBOIHOCTHIO
T') TEIUIOBBIM U3JIy4YeHUEM (paualliOHHBIM TEIIOOOMEHOM)
Bapuanr 1
3.Kak Ha3pIBaeTCsS CTakaH, UCMOJIB3YyEeMbBIN TS YITyUIICHUS TTIePEMEITUBAHNS OOJIBIIIAX
00bEMOB KUAKOCTU W JJIi OpTraHU3allud HANpPaBJICHHOTO TEUEHMs, B KOTOPOM BpalllaeTcs
MponesuiepHas Memanka?
a) Ba,
0) xopryc amnmapara;B) 1uddy3op;
T) HWIAHJP.
Bapuant Ne2
3.B ueM u3MepsieTcss MacCOBBIN pacxon?
a) M/cex; 0) kr/c; B) M2/ceK;T) Kr/M'.
Bapuant Nel
4.BpibepeTe TmNpaBWIbHBIA BapuaHT oOTBeTa: «B  OTKPBITBIX WM  3aKPBITHIX,
HaXOJIAIIUXCS TIOJlT OJMHAKOBHIM JIaBJIICHUEM, COOOIIAIOIIMXCA COCYJaX, 3alOJTHECHHBIX
OJTHOPOJTHOM JKUJKOCTHIO, YPOBHU €€ HE3aBUCUMO OT (OpMBI U MOMEPEYHOTO CEUCHUS
COCYZIOB»
a) pacroJiararoTcsi Ha pa3HoOu BBICOTE;
0) pacrmoyiararoTcs Ha OJIHOM BBICOTE;
B) pacrojararoTcsi Ha OOJIbIIEH BBICOTE;
I') pacrojaraloTcsi Ha MEHbIIIEH BBICOTE.
Bapuant Ne2
4Yemy paBHa IMOJHAs YyJeJibHAas MOTEHIMAlIbHAA HHEPrHsi B JAHHOW TOYKE B
ypaBHeHUU bepHym?



a) 0/24;
0) z;
B) z+(p/pg);
r) p/pg.
Bapuanr 1
5. TermoHocuTem, UMeEroIHE OOrIee BHICOKYEO TEMIIEPATYPy, YEM HArpeBacMasi Cpefia, U OTAAOIIIE
TEIUIO,HA3bIBAOT
a) oJI0rpeBaTeNIIMU
0) BeIIeCTBaMH, Y4aCTBYIOIIIUMHU B TETUIOOOMEHE
B) OXJIOK/IAFOIIMMU areHTaMH
I') HArPEBAKOIIMH areHTAMHU
BapuanTt Ne2
5.Kunkoctr, KOTOphIe TPAKTUICCKHA HECKUMAEMBI M 001aTaf0T OYEHb MaJIbIM
KO3 PUIIMEHTOM 00BEMHOTO PACIIMPEHHUS], HA3BIBAKOTCS
a) BSI3KHUMH;
0) uaeanbHBIMK;B) YIIPYTUMH;
I') KareJIbHBIMHU.
BapwuanT 1
6.bmaromapss yemMy B OTCTOMHMKAaxX [JIi TBUIA Ta30BBIM TOTOK 3aBHXPSETCSA, M
BO3HMKAIOIIKETIPU 3TOM LIEHTPOOEIKHBIE CHIIBI CHOCOOCTBYIOT OCAKICHUIO YACTHUI TTbLIN?
a) HaJTM4YMIO TpedKa;
0) HAJIMYHKIO IEPETOPOJIOK;B) HATTUUUIO MEIIANIKY;
I') HUIMYHUIO KOJIBIIEBOTO JKeo0a.
BapwuanT 2
5.Ha kakoii ajieMeHT amnmnapara 3arpy>kaercs CyCcrneH3us B ribTpyromux neHTpudyrax?
a) Ha paclpeeUTeNIbHbINA TUCK;
0) Ha YOPHYIO BTYJIKY ¢ peOpamu;
B) Ha IUINUTY;
') Ha pamy.
Bapuant Nel
6.0OcHOBHOE ypaBHEHHE TUPOCTATUKH:
a) z-(p/pg)=const; 6) z+(pg/p)=const;B) z-(p/pg)=const; r) z+(p/pg)=const.
Bapuant Ne2
6.Bri0epeTe npaBuiIbHBIN BapuaHT OTBeTa: «B cOOOIIAOIIMXCS COCYIaX BBHICOTHI
YPOBHENPA3ZHOPOAHBIX)KUIKOCTEHMHAAIOBEPXHOCTHIOMXPA3/1eIIa
a) paBHBI TUIOTHOCTSIM ITHX KUIKOCTEH;
0) paBHBI BSI3KOCTH ITHX KHUIKOCTEH;
B) O0O0OpaTHO MPONMOPUUOHAIBHBI TUJIOTHOCTSM OJTHX JKHUJIKOCTEH; T) OOpaTHO
MIPOTIOPITUOHAIIBHBI BA3KOCTH 3THUX JKHUJIKOCTEH.
Bapuant Nel
7.YtodukcupyeTMaHOMETp,yCTaHOBIEHHBIMHATPYOE 1151 ONIPENEIICHUS YPOBHS



AKUJKOCTH B TIOJI3EMHOM pe3epByape?
a) po;
0) p;
B) P-Po;
r) po-p.
Bapuant 2
7. Temnonocutenu ¢ 0Oojiee HU3KOM TeMIlepaTypoil, 4eM cpeaa, OT KOTOpPOW OHHU
BOCIIPUHHUMAIOT TEIUIO0, HA3bIBAIOT
a) oJIorpeBaTeNIIMU
0) BelecTBaMM, Y4aCTBYIOIIIUMHU B TETIOOOMEHEB) OXJIKIAIOIIMMI areHTaMU
I') HArPEBAKOIIMH areHTAMHU
BapuanTt Nel
8.00beM, 3aHMMAaEeMBIN €TMHUIIEH MacChl BEIECTBA HA3bIBAETCS
a) TUIOTHOCTBHIO;
0) yIleTbHBIM 00 BEMOM;
B) JIaBJICHUEM;
') BHYTPEHHUM TPEHUEM.
Bapuant Ne2
8.1 1ByX MPOM3BOJILHO TOPU3OHTAIBHBIX TUIOCKOCTEH 1 M 2 OCHOBHOE ypaBHEHHUE
TUAPOCTATUKY 3aMHIICTCS B BUC
a) zy+(P1/pg)=z2+(P2/pg);
0) z1H(pg/p1)=Z2(pe/p2);
B) Z1-(pg/P1)=Z2(pg/p2);
r) z1+(P1/pg)=22-(P2/pg).
Bapuant Nel
9./IBmwxeHre, TP KOTOPOM BCE YaCTHIIBI XKUIAKOCTH IBIKYTCS IO TMapajuIebHBIM
TPaeKTOPHSIM, Ha3bIBACTCS
a) TypOyJICHTHBIM;
0) CIIOKOMHBIM;
B) CTpyHYaThIM, WJIU JIAMUHAPHBIM;
) OBICTPBIM.

Bapuant Ne2
9.Cucrema, cocrosmasi U3 >KUIKOCTH W PACHpee]eHHBIX B HEW IMy3bIPHKOB Trasa,
Ha3bIBACTCS
a) MbUIbIO;
0) IbIMOM;

B) TYMaHOM;
I') TIEHOM.
BapuanT 1
10.IlepeHoc Temna BCIEACTBHE ABMXKCHHUS M IEPEMEIIMBAHUS MaKPOCKOMUYECKUX
00bEMOBIrasa Uiu >KMJIKOCTH, Ha3bIBACTCS



a) Terionepeaaveu

0) KOHBEKIHen

B) TEILIONIPOBOHOCTHIO

I') TETUIOBBIM M3JIy4eHHEM (paJHAIlMOHHBIM TEIIII000OMEHOM )

BapuanTt Ne2

10.Bs13k0CThIO Ha3bIBACTCS

a) CBOMCTBO KHUIKOCTH YMEHBIIIATh CKOPOCTh TCUCHHUS MMOTOKA,;

0) CBOMCTBO KUAKOCTH YBEIMUYUBATH CKOPOCTh TEUEHUS MOTOKA;

B) CBOMCTBO HUJAKOCTH YBEJIUUMBAThH HANPSXKEHUE BHYTPEHHETO TPEHUS;

I) CBOWCTBO JKUIKOCTH OKa3bIBaTb CONPOTUBIICHUE YCWIMSM, BBI3bIBAIOIIUM
OTHOCUTEJIbHOCTIEPEMEIIICHUE €€ YACTHII.

Bapuant Nel
11.B uem usmepsiercst 00beMHBIN pacxon?
a) M°/cex;
0) Kr/c;
B) M°/CeK;
3, 2
r)M /M.

Bapuant Ne2

12.JIBr>keHre, TpU KOTOPOM OTHEIbHBIE YACTHIBl JKUIKOCTH JIBIXKYTCS TIO
3aImyTaHHbIM,Xa0TUYECKUM TPACKTOPHUSIM, Ha3bIBACTCS
a) TypOyJIECHTHBIM;
0) CIIOKOMHBIM;
B) CTpyHYaThIM, WU JIAMHHAPHBIM;
I') OBICTPBIM.
BapuanTt Nel
13.KuakocTh aOCOJIIOTHO HEC)KMMaeMa II0J JE€HCTBHEM OaBJICHHUS, HE H3MEHSET
MJIOTHOCTUTIPH U3MEHEHUH TEMITEpaTyphl U HE 00J1a/1aeT BA3KOCTHIO, HA3bIBACTCS
a) peajbHOM;
0) ueaIbHOMT;
B) yNIPYTOid;
I') KaneJabHOU.
Bapuant Ne2
13.Macca equHUIIBI 00beMa KUJIKOCTH Ha3bIBASTCS
a) yACIbHBIM 00bEMOM;
0) MJIOTHOCTHIO;
B) JaBJICHUEM;
') BHYTPCHHUM TPCHHUEM.
Bapuant Nel
14 Yemy paBeH mbe30METpUUECKUI Hanop B ypaBHeHuu bepuynu?
a) w°/2g;
0) z;



B) z+(p/pg);

r) p/pg.
Bapuant Ne2
14 Yemy paBHO JaBleHUE HAJI KUIKOCTHIO B TIOJI3EMHOM pe3epByape?
a) po;
0) p;
B) P-Po;
T) Po-p-
Bapuant Nel

15.CucremMa, cocrosiasi W3 rasa W paclpeleieHHBIX B HEM Kamellb >KUAKOCTH
pasmepamu0,3-3 MKM, 00pa30BaBIIMXCS B PE3yJIbTaTe KOHACHCAIIMH, Ha3bIBACTCS

a) MbUIbIO; 0) IBIMOM; B) TYMAaHOM;T') IIEHOM.

BapuanTt Ne2

15. UTo n3yuaer BHELIHSIS 3a/1a4a THAPOAMHAMUKY ?

a) JBIWKEHUE >KUJKOCTH 4YEepe3 3E€pHUCTBIM CJIOM TBEpAOro marepuana, Mpu ee
MepeMENICHIN BHYTPH KaHAJIOB CJIOXKHOM (hOpMBI U OJHOBPEMEHHOM OOTEKAaHUHU TBEPIBIX
YaCTHUII;

0) IBMIKEHUE KUIAKOCTEH BHYTPU KAaHAJIOB;B) JIBUXKEHUE KUIKOCTEH BHYTPH TPYyO;

I')3aKOHOMEPHOCTHOOTEKAHUSKUAKOCTAMUPA3TUIHBIXTEN(MTPUMEXaHUIECKOM
MepeMeIINBaHNU, OCAKICHUN TBEPJIbIX YACTUI] B KUIKOCTU U T.1.).

7 cemecTp
Bonpocsl BxoaHoro kourpouis (YO):
. UneanbHble U peaabHbIE KUAKOCTU
. Uto n3yyaer rujipoctaTuka?
. UTo n3yyaer ruipoiuHaMuKa?
. Pe&XXUMBI T€UCHUS )KUIKOCTH
. Ocaxnenue, ocauTenn
. GunpTpanus, GuIbTPOBAILHBIE anlapaThl
. [lepemMenienne KuIKOCTHA, HACOCHI
. [lepemeninBaHue KUJIKOCTH, MEIIAIKA
. OCHOBHBIE MOHATHUS TEIUIOBBIX MPOLIECCOB
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0. BeimapuBanue
3agauM Ui BHINOJIHEHUS] MPAKTUYECKHUX 3aHATHIA:

1. XKunkas cmech comepxkut 58,7% (Moit.) Tomyona u 41,3% (MOJI.) 4EThIPEXXJIOPUCTOTO
yraepoaa (4.x.y.). Onpeaenuts OTHOCHUTENIbHYI0 MAacCOBYIO KOHIEHTpaluio Toiayoda X (B K¢
TOJTYONa/KT 4.X.y.) H €ro 00BEMHYI0 MAaccoByI0 KOHIeHTpammio Cy (kr/nm’). ILIoTHOCTE Tonyora
Prox = 870 KI/M®, IUIOTHOCTS 9.x.y. = 1630 KO/M.

2. Bo3nyx atmocdepHOro naBiieHUs TpU TeMmIepaType 35°C HachImEH BOSHBIM
napoMm. OmnpeaenuTs mapiyaibHOE JaBlieHHe BO3yXa, 0ObEMHBIH W MAacCOBBIM % mapa B
BO3JIYIITHO-TIAPOBOM CMECH U €r0 OTHOCHTEIHbHYI0O MacCOBYIO KOHIICHTpAIMIO, cuuTas 00a
KOMIIOHEHTa CMECH WjcalbHbIMU razamu. ATMochepHoe npaBiaeHue 745 MM pT. CT.



OnpenenuTh Takke IMJIOTHOCTh BO3AYIIHO-TIAPOBOM CMECH, CPAaBHUTH €€ C IJIOTHOCTHIO
CyXOro rasa.

3. Kunkast cmech conepxut 58,6% (Mo:n.) Tomyona u 41,4% (MOJIL.) 4ETHIPEXXIOPUCTOTO
yriepoaa (4.x.y.). Onpenenuts OTHOCUTEIbHYIO MAacCOBYIO KOHIIGHTpaIuio Toiyona X (B K¢
TOJTYONIa/KT 4.X.y.) H €ro 00BEMHYIO MAaccoByI0 KoHIeHTpammio Cy (kr/nm°). ILIoTHOCTE Tomyora
Prox = 870 KF/M3, IUTOTHOCTH 4.X.y. = 1630 KI/M.

4. Bosayx armochepHoro masieHus mpu temmeparype 36°C HACHILCH BOISHBIM
napoM. OrnpenenuTh MapiuaibHOE JaBICHUE BO3/yXa, 0ObEMHBIH U MaccoBbIM % mapa B
BO3/YIITHO-TIAPOBOM CMECH M €T0 OTHOCHUTEIBHYIO MAacCCOBYIO KOHIICHTPAIMIO, CUUTasi 00a
KOMIIOHEHTa CMECH HJCAIbHBIMH Ta3amu. ATMochepHOe naBieHHe 745 MM pT. CT.
OnpenenuTh Takke IUIOTHOCTh BO3AYIIHO-TIAPOBOM CMECH, CPaBHUTHh €€ C IJIOTHOCTBHIO
CyXOro rasa.

5. Kunkas cmech conaepxkut 58,5% (mo:.) Tonyona u 41,5% (MoJ1.) YETBIPEXXJIOPUCTOTO
yraepoaa (4.X.y.). OnpenenuTs OTHOCHUTEIBHYI0 MAacCOBYIO KOHIICHTPAIUIO Toiayoida X (B KT
TOJTYONa/KT 4.X.y.) H €ro 0OBEMHYI0 MAaccoByIO KoHIeHTpammio Cy (kr/nm’). ILIoTHOCTE Tomyora
Pron = 870 KI/M>, IUTOTHOCTb 4.x.y. = 1630 KO/,

6. Bosoyx atMocdepHOrO HaBieHHs IpH Temmeparype 37°C HACBHIMICH BOISHBIM
napoM. OnpenenuTs NmapluyalibHOe JaBJICHHE BO3yXa, OOBEMHBIM U MAacCOBBIM % mapa B
BO3JIYIIIHO-TIAPOBOM CMECH U €r0 OTHOCHUTEJIbHYI0O MAacCOBYIO KOHUEHTpALMIO, cUHuTas oda
KOMIIOHEHTa CMECH WHjcalbHbIMU ra3amu. ATMochepHoe paBieHue 745 MM pT. CT.
OnpenenuTh TaKXe IUIOTHOCTh BO3MYITHO-IAPOBOM CMECH, CPaBHUTH €€ C IJIOTHOCTBIO
CyXOro rasa.

7. Kunkas cmech comepxxut 58,4% (moi.) Tonyona u 41,6% (MOJI1.) 4eThIPEXXIJIOPUCTOTO
yraepoaa (4.x.y.). Onpeaenuts OTHOCHUTEIHHYI0 MAacCOBYIO KOHIIGHTpaIuio Toiyoida X (B KT
TOJYONa/KT 4.X.y.) H €ro 00BEMHYI0 MAaccoByIO KOHIeHTpammio Cy (kr/m°). IIIoTHOCTE Tomyora
Prox = 870 KF/MS, MJIOTHOCTH 4u.X.y. = 1630 KT/M.

8. Bozmyx armocdepHOro JaBiieHUs] MPU TEMIIEpaType 38°C HacHIMICH BOJSHBIM
napoM. OnpenenuTs naplyaibHOe JaBJICHHE BO37yXa, 00BEMHBIH U MAacCOBBIM % Tmapa B
BO3JIYIIHO-TIAPOBOM CMECH U €r0 OTHOCHUTEIbHYI0O MacCOBYIO KOHIICHTpAIMIO, cuuTas 00a
KOMIIOHEHTa CMECH WHJCaIbHBIMU Ta3amMu. ATMochepHoe mgaBieHue 745 MM pT. CT.
OnpenenuTh TaKke IUIOTHOCTh BO3AYIIHO-TIAPOBOM CMECH, CPaBHUTH €€ C IJIOTHOCTBIO
CyXOro Trasa.

9. XKunkast cmech comepxkut 58,3% (mo:.) Tomyona u 41,7% (MOJ1.) YETBIPEXXJIOPUCTOTO
yraepoaa (4.x.y.). Onpeaenuts OTHOCHUTEIbHYI0 MAacCOBYIO KOHIEHTpaLUio Toiyosa X (B Kr
TOJTYONa/KT 4.X.y.) H €ro 00BEMHYI0 MAaccoByI0 KOHIeHTpammio Cy (kr/nm’). ILIoTHOCTE Tonyora
Prox = 870 KI/MS, TIOTHOCTS 9.x.y. = 1630 KI/M.

10. Bosayx armocdeproro masienns mpu temmeparype 39°C HACHICH BOJSHBIM
napoMm. Ompenenuth mapiyaibHOE JIaBIIEHUE BO3ayXa, OOBEMHBIM U MacCOBbI % Tmapa B
BO3JIYIITHO-TIAPOBOM CMECH U €r0 OTHOCHTEIHbHYI0O MacCOBYIO KOHIICHTpAIMIO, cuuTas 00a
KOMIIOHEHTa CMECH WHjcalbHbIMU razamu. ATMocdepHoe npaBiaeHue 745 MM pT. CT.



OnpenenuTh Takke IUIOTHOCTh BO3AYIIHO-TIAPOBOM CMECH, CPAaBHUTHh €€ C IUIOTHOCTBIO
CyXOTo Trasza.

11. Beruamcaute coctaB paBHOBecHOW mapoBoi ¢aszel mpu 30°C mia KHIKOCTH,
COCTOAIIEH M3 CMECH TeKcaHa M BOJbI, TMpeArnojaras HX TMOJHYI0 B3aUMHYIO
HEPacTBOPHUMOCTb.

12. BblYucnuTh cocTaB paBHOBECHOW mapoBod ¢asel mpu 63°C it KUAKOW CMECH,
cocrosei u3 45% (mon.) 6enszona u 55% (mo1.) Tomyona.

13. Bprumcaute coctaB paBHOBeCHOW mapoBoi ¢aszel mpu 35°C misg KHAKOCTH,
COCTOAIIEH M3 CMECH TeKcaHa M BOJbI, TMpeArnojaras HX TMOJHYI0 B3aUMHYIO
HEPACTBOPUMOCT.

14. BpiuucnuTh cocTaB paBHOBECHOU mapoBoil (aszel mpu 65°C st KUIKOW CMeECH,
coctosiiieit u3z 50% (momn.) 6enzona u 50% (Moi.) Tonyona.

15. Bbluncnuth coctaB paBHOBecHOW mapoBoil ¢a3sl mpu 40°C 1mus KUAKOCTH,
COCTOAIEH M3 CMECH TEeKCaHa M BOJbI, TMpeArnojaras HMX MOJHYI0 B3aUMHYIO
HEpPacTBOPUMOCTb.

16. BeruncnuTh cocTaB paBHOBECHOM mapoBoil ¢asel npu 67°C s KUIKOW CMeECH,
cocrosiei u3 55% (mon.) 6enzona u 45% (MoJ.) Toayona.

17. Bblumcnuth cocTaB paBHOBECHOW mapoBoil (a3l mpu 45°C s KUAKOCTH,
COCTOAIEH M3 CMECH TEeKCaHa M BOJbI, TMpeArnojaras HMX MOJHYI0 B3aUMHYIO
HEPacTBOPUMOCTb.

18. BpruncnuTh cocTtaB paBHOBECHOM MmapoBoil (azel mpu 70°C i1l )KUAKOM CMeECH,
coctosiieit uz 60% (mo:n.) 6ensona u 40% (Moi1.) Tonyona.

19. Bpluncnuth cocTaB paBHOBECHOW mapoBoil (a3l mpu 55°C s KUAKOCTH,
COCTOSIIIEN M3 CMECHM TeKCcaHa M BOJABL, MpeAmnoyiaras HX TMOJHYHD B3aUMHYIO
HEpPaCTBOPUMOCTb.

20. BpruucauTh cocTaB paBHOBECHOM MapoBoil (pa3el mpu 68°C 11 )KUIKOM cMecH,
cocTosimieit u3z 56% (mo:n.) 6ensona u 44% (Moi1.) Tonyona.

TecroBble 3agaHus:

BapuanTt Nel
1. ®opmynupoBka 3akoHa PuKa:
a) Macca BemecTBa dM, mnponudyHIUPOBABIIETO 3a BpeMs dr, MPONOPIMOHAIBHA
IPaMeHTy KOHIIEHTpAIUu dc/dn 3TOTO BeliecTBa
0) macca BemectBa dM, mpoauddyHIMPOBABIIETO 3a BpeMsl dr 4Yepe3 dJIEeMEHTaApHYIO
MOBEPXHOCTH dF', mponopIlIMOHAJIbHA TPAJUEHTY KOHIICHTpAIUU dc/dn 3TOro BEllecTBa
B) Macca BemectBa dM, mpoauddyHIAMpPOBABIIEro 3a BpeMs dt 4Yepe3 dAJIEMEHTApHYIO
MOBEPXHOCTh dF, MpONopLUHOHaIbHA IPAAUEHTY KOHIIEHTPALUU dn 3TOTO BEIIECTBA
r) macca BemiectBa dM, npomuddyHIUpOBaBIIETO 3a BpeMs dr 4Yepe3 dIEeMEHTaApHYIO
MMOBEPXHOCTH dF, MpOnopIMOHaIbHA KOHIIEHTPAIIUHU dC TOTO BEIIECTBA

Bapuant Ne2
1. Monekynsapuoit nuddysueit HazbIBaeTCs
a) MepeHOC paclpeessieMOro BelIeCcTBa, Mo/ 1eHCTBUEM TypOYIeHTHBIX MYJIbCAllHi;



0) mepeHoC pachpeAessieMoro BelecTBa, OOYCIIOBICHHBIM OECOpPsIOYHBIM TEIMIOBBIM
JBHYKEHUEM MOJIEKYJI, aTOMOB, HOHOB, KOJUIOUIHBIX YaCTHII.
B) TMEPEHOC pacHpeesieMOro BelIeCcTBa, OOYCIOBIEHHBIN YIMOPSIAOYEHHBIM TEIJIOBBIM
JBMYKEHUEM MOJIEKYI, aTOMOB, HOHOB, KOJIJIOUJIHBIX YACTHII;
I) TEPEeHOC pacHpenessieMOro BelIeCTBA, OOYCIOBICHHBIH TypOYJE€HTHOTO  JIBHIKCHHS
MOJIEKYJI, aTOMOB, HOHOB, KOJUIOUIHBIX YACTHII.
Bapuant Nel
2. Koaddunment nponopruoHanbHocTi D B BeipaykeHuun 3akoHa Drika Ha3bIBaeTCA
a) K03pGULHEHTOM COpOITUH;
0) Koa(ppuIIEeHTOM TPOHUIIAEMOCTH;
B) K03 duimeHToM abcoponuu;
r) kodbdunmerTom auddhy3un.
Bapuant Ne2
2. Ha 4T0 yKa3bIBaeT 3HAK «-» B BBIPAKEHUU 3aKkoHa Purka?
a) MoJekyasipHas Aud@dy3us Bcerma MPOTEKaeT B HANPABICHUH YBEIUYCHUS KOHIICHTPAIIUN
pacnpeensieMoro KOMIOHEHTa;
0) MonexymsipHas nuddy3us Bcerma MPOTEKAaeT B HANPABICHUU YMEHBIIEHUS BpPEMEHU
pacrnpe/ieseHUs] KOMIIOHEHTA;
B) MoJIeKyssipHas nuddy3ust Bcera mpoTeKaeT B HAPABICHUH YMEHBIIICHUS KOHIICHTPAIUH
pacmpenensieMoro KOMIIOHEHTA;
r) MolekymsapHas audQy3us Bcerga MPOTEKaeT B HAMpPAaBICHWW YBEIWYCHUS BPEMCHH
pacmpezeneHus: KOMIOHEHTA.
BapuanTt Nel
3. Ilpu pusnueckoit abcopOIuu
a) MmoryomnaeMbIi ra3 (a0copOTHB) HE B3aUMOJICHCTBYET XUMUYECKH ¢ a0COPOECHTOM;
0) abcopOTUB 00pazyeT ¢ abCOPOECHTOM XMMHUUECKOE COCTMHEHUE;
B) B a0copOTHBE 00pa3yrOTCs COCTUHEHUS;
r) B abcopOeHTe 00pa3yroTcs COCTUHECHUSI.
Bapuant Ne2
3. [Ipu xumudeckon abcopOIuu
a) MmoryomnaeMbIi ra3 (a0copOTHB) HE B3aUMOJICHCTBYET XUMUYECKH ¢ a0COPOECHTOM;
0) abcopOTuB 00pazyeT ¢ abCOPOSHTOM XUMUYECKOE COCTUHEHNUE;
B) B aOcopOTHBE 00pa3yIOTCs COCAMHEHMUS;
r) B a0copOeHTe 00pa3yroTcsi COeAMHEHMUS.
BapuanTt Nel
4. B xakux abcopbepax TOBEPXHOCTHIO CONPUKOCHOBEHHUS (a3 SBISETCS 3EpKaIo
HETNOJBWKHOM WJIM MEIJICHHO JBWXXYLIEHUCS >XUIAKOCTH, WA K€ IMOBEPXHOCTh TEKYIIEU
JKUJIKOM IIJIEHKU?
a) B HacaJo4HbBIX abcopOepax;
0) B TapenpyaThix abcopOepax;
B) B abcopOepax MOBEPXHOCTHOTO U IJIEHOYHOTO THIIA;



I') B pacObUIMBAIONINX abcopOepax.
Bapuant Ne2
4. B kakux abcopOepax aOCOpOEHT IOCTyHmaeT Ha BEPXHIOK TPYOHYIO pEIIETKY,
pacopenensieTca Mo Tpybdam U CTEKaeT MO0 WX BHYTPEHHEW MOBEPXHOCTU B BHJI€ TOHKOM
TIJICHKU?
a) B HacaJOYHBIX abcopbepax;
0) B TapenpyaThix abcopoepax;
B) B abcopOepax MOBEPXHOCTHOTO U MJICHOYHOTO THUIIA;
') B TpyOuaThix abcopoepax.
BapuanTt Nel
5. Uro sBisgeTCs MOBEPXHOCTHIO KOHTakTa (a3 (OCHOBHOM 00JacThi0 MaccooOMeHa) B
HacaJ0uHbIX abcopOepax?
a) CMOUEHHAas TIOBEPXHOCThH HACAJIKH;
0) nepepacnpeneauTenb XUIKOCTH;
B) OTIOPHBIE PELIETKU;
I') CJIOM IIEHBI Ha TapeliKe.
Bapuant Ne2
5. Urto saBnAeTCS TMOBEPXHOCTHIO KOHTakTa (a3 (OCHOBHOM 00JaCThIO MaccooOMEHa) B
TapenpuaThix adbcopoepax?
a) CMOUEHHAas TIOBEPXHOCThH HACAJIKH;
0) pacnpeneauTenb KUIKOCTH;
B) CJIOH TIEHBI HAa TapEJIKE;
) TPYyOBI.
BapuanTt Nel
6. Ilpu kakoit cxeme aOCOPOIMOHHBIX YCTAaHOBOK Ta3 MPOXOAMUT depe3 adcopOep CHU3Y
BBEPX, a )KUJIKOCTh CTEKAET CBEPXY BHU3?
a) MPSIMOTOYHOM;
0) OIHOCTYNEHYATON ¢ YACTUYHON PELIUPKYIIALINEH;
B) MHOTOCTYTIEHYATOU C PELIUPKYIISIINEH;
') MPOTUBOTOYHOM.
Bapuant Ne2
6. Ilpu xakoii cxeme aOCOpPOIMOHHBIX YCTAaHOBOK YXOSIIMWA Ta3 COMPUKACAETCA C
KUJKOCTHIO?
a) MPSIMOTOYHOM;
0) OIHOCTYNEHYATON ¢ YACTUYHON PELUPKYIIALINEH;
B) MHOTOCTYTIEHUATOU C PELUPKYIISIIUEH;
') MPOTUBOTOYHOM.
BapuanTt Nel
7. B Kakux ciy4yasix IpUMEHSIETCS IPOCTasi eperoHka?
a) TOJIBKO JUIsl pa3iesieHusl CMecei, JIETy4eCTH KOMIIOHEHTOB KOTOPBIX OJMHAKOBBI;



0) TOJMBKO IJIsi pa3leNieHUusT CMeCei, JIETY4eCTH KOMIIOHEHTOB KOTOPBIX CYIECTBEHHO
Pa3UYHBbL;
B) JUJIS )KUJKOCTEH U ra3oB, JETYYECTh KOTOPbIX HE UMEET 3HAUYCHUE;
T) IS 5KUAKOCTEH, JIETYYECTh KOTOPBIX HE UMEET 3HAYCHHUE U JIJISl Fa30B, JIETYYECTH KOTOPbIX
CYLIECTBEHHO Pa3JIN4HBbI.

Bapuant Ne2
7. Yro Takoe dmerma?
a) 9TO KUJKOCTh, BO3Bpalllaemas JJsi OpOIICHHUsS PEKTU(PUKAIMOHHOW KOJIOHHBI U
B3aMMOJICHCTBUS C MOJHUMAIOIIMMUCS TI0 KOJIOHHE TTapamu;
0) ocTaTrok (HW>KHHUHM TPOAYKT);
B) peKkTU(UKAT (BEpXHUH MIPOIYKT);
I') 3TO BOCXOSIINI MOTOK Napa U3 HIXKHEW YaCTU KOJIOHHBI.

BapuanTt Nel
8. UTo Takoe HKCTPaKT?
a) UCXOAHBIA PacTBOP;
0) OCTaTOUHBIM MCXOIHBIM pPacTBOp, M3 KOTOPOTO C TOW WM HHOM CTENEHbIO MOJIHOTHI
yAaJIeHbl SKCTparupyemMble KOMIIOHEHTBI;
B) U30MpaTENIbHbIN paCTBOPUTEID;
I') paCTBOP M3BJIICYEHHBIX BELIECTB B 3KCTPAreHTe.

Bapuant Ne2
8. Uto Takoe paduHar?
a) OCTAaTOYHBIA MCXOJHBIA PacTBOp, M3 KOTOPOTO C TOW WM HUHOW CTENEHbIO IMOJTHOTHI
yAaJIeHbl 3KCTparupyeMble KOMIIOHEHTHI;
0) UCXOMHBIN PaCTBOD;
B) U30HMpaTeNIbHbIN paCTBOPUTEID;
I') paCTBOP M3BJIICYEHHBIX BELIECTB B 3KCTPAreHTE.

BapuanTt Nel
9. B KakoM cnyyae SKCTpaKIMs 3aKIOYaeTcsl B H3BICUEHUM TBEpAOW (a3bl, IMpHUEeM
M3BJIEKAEMbI KOMIIOHEHT MOCJEI0BAaTENbHO PACTBOPAETCS B JKUIKOCTH (M30MpATEIbHBIM
pacTBOpHUTENEM), MPOHUKAIOIMIEH B TOPHl HCXOJHOTO CIIOKHOTO TBEPAOIO BEILECTRa,
mubyHANpYEeT K HApYKHOW TMOBEPXHOCTH MOCHEAHEr0 U 3areM AU yHIUpPYeT OT ITOM
ITOBEPXHOCTH B OCHOBHYIO MAaccCy KUJKOCTH?
a), €CIM W3BJICKAaEMBbI KOMIIOHEHT COAEpPXKUTCA B IOpax TBEPAOTNO BELIECTBA B
PAcCTBOPEHHOM COCTOSIHUU;
0) eciu U3BJIEKAEMbIN KOMIIOHEHT COJIEPKUTCS B MOpax TBEPJOro BEIIECTBA B ra3000pa3HOM
COCTOSIHUY,
B) €CJIM U3BJIEKAEMBIII KOMIIOHEHT COJIEP>KUTCS B IOPax TBEPIOTO BEIIECTBA B TBEPIOM BUE;
I') €CJIA W3BJIEKAEMbI KOMIIOHEHT COJEP>KHUTCS B TOpax TBEPAOTO BEILIECTBA B JIETy4YEM
COCTOSIHHH.

Bapuant Ne2
9. B kakoM ciyyae OSKCTpaKLMs 3aKJIIOYaeTcs B HW3BICYEHUU KOMIIOHEHTA, KOTOPBIM



b yHAUPYET U3 OP TBEPIOTO BEIIECTBA B OCHOBHYIO MAacCy KUIKOCTH?
a), €CJIM W3BJICKAEMbI KOMIIOHEHT COAEPXKUTCA B IMOpax TBEPAOTO BELIECTBA B
PacCTBOPEHHOM COCTOSIHUU;
0) ecliv U3BJIEKAEMbIii KOMIIOHEHT COJIEPKUTCS B TOPax TBEPJIOTO BEIIECTBA B TBEPIOM BUJIE;
B) €CJIM M3BJIEKAaEMbIii KOMIIOHEHT COIEPIKUTCS B TIOpaxX TBEPAOIO BEIIECTBA B Ta3000pa3HOM
COCTOSIHUU;
I) €CIM W3BIEKAEMbII KOMIIOHEHT COJIEPKUTCA B TMOpax TBEPAOTO BEIIECTBA B JIETYYEM
COCTOSIHUH.
BapuanTt Nel
10. Yepe3 kakue TPHUCIOCOOJICHUS B HENPEPHIBHO JEHCTBYIOIMIMX MHOTOKaMEpPHbIX
azcopOepax C KHUISIIIUM CJIOEM TBEpJAbIE YACTHIIBI aJCOPOEHTA CTEKAIOT CO CTYNEHH Ha
CTYII€Hb?
a) nepopUpOBAHHBIC TAPEIIKH;
0) pacnipeneauTeabHbIE PEIICTKH;
B) TpYyOBI JJ1s1 BEIBOJIa OTPAOOTAHHOTO aJICOPOCHTA;
T') IEPETOYHBIC TPYOBI.
Bapuant Ne2
10. Yepe3 kakue MPHUCHOCOONICHHUS] B HEMPEPHIBHO JEHUCTBYIONIMX MHOTOKAMEPHBIX
ajicopOepax ¢ KUISIIUM CI0EM Ta3 MPOXOAUT CO CTYTEHU Ha CTYICHbB?
a) mryunepa Jyisi OTBoja OTpabOTaHHOTIO ra3a;
0) neppopupoBaHHBIC TAPEIKHU;
B) TpYyOBI JJIs1 BEIBO/Ia OTPAOOTAHHOTO aJICOPOCHTA;
T') IEPETOYHBIC TPYOBI.
BapuanTt Nel
11. InanekTpudeckas Cymka — 3TO
a) CyIllka, OCYIIECTBIIsIEMasl B 3aMOPOKEHHOM COCTOSIHUH TIPU TITyOOKOM BaKyyMe;
0) cyika, OCylIecTBIsieMas MyTeM Tepeadr Teruia OT TEIUIOHOCHUTENS K MaTepuaiy depes
Pa3ACISAIONIYI0 UX CTEHKY;
B) CYIIIKa, OCYIIIECTBIsIeMas MMyTeM Mepeaadn Tersia nHPppakpacHbIMU JTy4aMH,
I') CyIlIKa, OCYIIECTRIIsIEeMasi TyTeM HarpeBaHUs B MOJIE TOKOB BHICOKOW YaCTOTHI.
Bapuant Ne2
11. CyOnumanoHHas CyIika — 3TO
a) CyIIKa, OCYIIECTBIsIEMasi B 3aMOPO’KEHHOM COCTOSTHUU TIPH TITyOOKOM BaKyyMe.
0) cyika, ocyliecTBIsieMasl MyTeM Mepeadn Teruia OT TEIJIOHOCUTENs K MaTepuaiy depes
Pa3ACISAIONIYI0 UX CTEHKY;
B) CYIIIKa, OCYIIIECTBIsIeMasl MMyTeM Mepeaavn Teria nHQpaKpacHBIMU JIydaMu;
I') CyIlIKa, OCYIIECTRIIsIEMasi TyTeM HarpeBaHUs B MOJIE TOKOB BHICOKOW YaCTOTHI.
BapuanTt Nel
12. Kak Ha3bpiBaeTcsi paboyee Teo, MpHU MOMOIIH KOTOPOTO OCYIIECTBIISETCS IEPEHOC TETuIa
B XOJIOAMJIbHBIX YCTaHOBKAX?
a) TEIUJIOBBIM areHTOM;



0) oxJlauTeneM;
B) HarpeBaTeseM;
I') XOJOAWIbHBIM areHTOM.
Bapuant Ne2
12. 3akoHunTe pazy: UCKYCCTBEHHOE OXJIAXKCHUE
a) CBSI3aHO C MEPEHOCOM TeIUla OT Tela C MEHEe HHU3KOW TeMImeparypoil K Teny c Oonee
BBICOKOM TEMIIEPATypOMu;
0) CBs3aHO C MEPEHOCOM TeIljia OT Tella ¢ 0oJiee BBICOKOM TeMIleparypod K Telly ¢ MEHee
BBICOKOM TEMIIEpaTypOU;
B) CBA3aHO C MEPEHOCOM TeIjia OT Tejia ¢ Oosiee HU3KOM Temmeparypod K Teiy ¢ Oolee
BBICOKOM TEMIIEpaTypOu;
I') CBSI3aHO C MEPEHOCOM TeIjia OT Tejla ¢ 0oJjiee BBICOKOW TemmepaTrypoil K Tely ¢ Ooliee
HHU3KOW TEMITepaTypoil.
BapuanTt Nel
13. B kakoMm anmapare TEXHOJOTHYECKOM CXEMbl YMEPEHHOTO OXJAXKIECHHUS XOJOIMJIbHBIN
areHT MPEBpaIlaeTCs U3 napa B )KUJIKOCTh?
a) B KOMITPECCOpE;
0) B KOHJICHCATOPE;
B) B JIpOCCeEIIE;
') B UCIIApUTEJIE.
Bapuant Ne2
13. B kakoMm anmapare TEXHOJOTHYECKOM CXEMbl YMEPEHHOIO OXJAXKIECHHUS XOJOIMJIbHBIN
areHT MPEBPAIIACTCS U3 KUAKOCTH B ap?
a) B KOMIIPECCOPE;
0) B KOHJICHCATOPE;
B) B JIpOCCelIE;
') B UCTIApUTEJIE.
BapuanTt Nel
14. JlpobneHue TBEpAbIX U XPYIKUX MaTEpUAIOB TPOU3BOISAT
a) pa3fgaBIMBaHUEM, HICTUPAHUEM U YIApOM;
0) paznaBiIMBaHUEM, pACKAIBIBAHUEM U UCTUPAHUEM;
B) UCTHUPAHUEM, PACKAJILIBAHUEM U YIAPOM;
') pa3IaBIMBaHUEM, PACKATIBIBAHUEM U YIAPOM.
Bapuant Ne2
14. Jlpobnenue TBEpAbIX U BSI3KUX MPOU3BOIST
a) UICTUPAHUEM U YIapOM;
0) pa3naBIUBaHUEM U UCTUPAHUEM;
B) UCTHUPAHHEM U PACKAJILIBAHUEM;
I') pa3JaBIMBaHUEM U YIAPOM.
Bapuant Nel
15. Yemy paBHa cTeNIEHb U3MEIBYEHUS?



a) OTHOILIEHUIO CPEAHEro XapaKTEepHOro pa3Mepa Kycka MaTrepuayia J0 H3MEJbUEHHUs K
CpellHEMY XapaKTepHOMY pa3Mepy Kycka MaTepHalia nocjie u3MeIbsIeHus;
0) MPOU3BEIEHUIO CPEIHEr0 XapaKTEpPHOTrO pa3Mepa Kycka marepuaia A0 U3MEIBYCHHS K
CpellHEMY XapaKTepHOMY pa3Mepy Kycka MaTepHalia rnocjie u3MeIbIeHus;
B) OTHOIIICHUIO CPEIHETO XapaKTEPHOTO pa3Mepa KycKa marepuaia TOoCJIe W3MEIIBUCHUS K
CpeIHeMy XapaKTepHOMY pa3Mepy Kycka MaTepHalia 0 U3MEJTBUCHHUS;
I') OTHOIICHHUIO CPEJHEr0 XapaKTepHOro pasMepa KyCka MaTephasia K CpeaHeMy
XapaKTepHOMY pa3Mepy 4acTHll MaTepualia B o0beMe.

Bapuant Ne2
15. Pa3nenenue TBEpABIX 3€PHUCTHIX MAaTepUaJIOB HA KJIACCHI MO KPYMHOCTH KYCKOB WIIU
3epeH Ha3bIBAETCS
a) U3MEJIBUYCHUEM;
0) kinaccudukanuei;
B) IpoOJIeHUEM;
T') pacnpeaeaeHueM.

IIpuMepHBIe TEMBI KypCOBOIO NPOEKTA:
1) Pacder aGCOpOLMOHHO YCTAHOBKH POM3BOAUTEILHOCTBIO 21 M/c
2) Pacuer aGCOpOLMOHHO YCTAHOBKH POM3BOINTEIEHOCTBIO 22 M°/C
3) Pacuer aGCOPOIMOHHOI YCTAHOBKH IPON3BOIHTEILHOCTBIO 23 M'/C
4) Pacuer aGCOPOLMOHHO YCTAHOBKH MPOM3BOINTEIEHOCTBIO 24 M°/c
5) Pacuer aGCOPOIMOHHOI YCTAHOBKH IPOU3BOIUTEIBHOCTBIO 25 M'/C
6) Pacuer aGCOPOIMOHHOI YCTAHOBKH IPOU3BOIHTEILHOCTBIO 26 MY/C
7) Pacuer aGCOpPOIMOHHO# YCTAHOBKH IPOU3BOAHTEILHOCTBIO 27 MY/C
8) PacueT abCOPOLIOHHOMN YCTaHOBKH TIPOM3BOMUTEIBHOCTHIO 28 M/C
9) Pacuer aGCOPOIMOHHOI YCTAHOBKH IPOU3BOAHTEILHOCTBIO 29 MY/C
10) Pacuer aGCOpOIMOHHO# YCTAHOBKH MPOU3BOIHTEILHOCTBIO 30 M'/C

OreHrBaHME CTY/ICHTA Ha 3alIUTEe KYPCOBOro mpoekrta no guciuruimae «lIpomecch

U anmapaThl XUMHUECKON TEXHOIOTHUN:

banisl
(utoroBoit OcBoenue
N . . TpeGoBanus Kk 3HAHUAM
PEUTHHIOBOM | KOMIeTeHIMii
OLIEHKN)
100-85 [IponBunyThIll | Pemenuss 3ajgad  JOTWYHBI, JI0KAa3aTENbHBl WU JIEMOHCTPUPYIOT
YPOBEHb AQHAJTUTHYECKUE U TBOPUECKUE CITOCOOHOCTH CTY/ICHTA.
OTBeTbl Ha TMIOCTaBJCHHbIE BONPOCHI TMOJHBIE, YETKUE U
pa3BepHYTEHIE.
84-70 Cpennuit [Ipn pemieHun 3aaay JOMYIIEHBl HE3HAYUTENbHBIE OIIMOKH,
YPOBEHb UCTpABJICHHBIE  C  TOMOINBIO  «HABOJMIIMX»  BOIPOCOB
Mpero1aBaTeds.
JlatoTcss MOJHBIE OTBETHI Ha IMOCTaBJIEeHHbIE BOmNpochl. [lokazaHo
YMEHHUE BBIJICIISTh MPUYNHHO-CIICACTBEHHBIE CBSI3H.
69-60 bazosblit Jlornka ¥© T1OCIENOBATEIbHOCTh B pEHIEHHH 3alad HUMEIT
YpOBEHb HapYIICHHSL.




OTBeThl Ha BOIIPOCBI MW  PCIICHHA  IMOCTAaBJICHHBIX  3aaay
HCAO0CTAaTOYHO ITOJHBIC. B oTBeTax OTCYTCTBYIOT BBIBOJBI.

Crynent, nonyunBmmii MeHee 60% OT MaKCUMaILHOTO Oaia 3a pa3Aesl TUCIUTLTHHBI
WJIA TIPOMEXYTOYHYIO aTTECTAIlNI0, CYUTACTCSI HEATTECTOBAHHBIM IO JAHHOW JVCIUILIINHE.

OneHuBaHMe CTyJIeHTa HAa 3K3aMeHe mo aucuuruinHe «lIpomeccel W anmapatsl
XUMHYECKON TEXHOJIOTHI:

bansbl
(utoroBoit OcBoeHnue
. . . TpedoBanus Kk 3HAHUAM
PEUTHHIOBOW | KOMIeETeHHit
OLIEHKH)
100-85 [IponBunyThiii | OTBETHI Ha IIOCTABJICHHBIE BOIPOCHl MOJHBIC, YETKUE U
YpOBEHb pa3BepHyThle. PemieHus 3agad  JIOTUYHBI, JOKa3aTeNbHbl U
JEeMOHCTPUPYIOT ~aHAIUTUYECKHME M TBOPYECKHE CIIOCOOHOCTH
CTYJEHTA.
84-70 Cpennuii JlaroTcs moJHBIE OTBETHI HA IOCTaBJICHHBIE BOIPOCHL. Ilokazano
yYpOBEHb YMEHHE BBIICIATh TPUUUHHO-CIIEACTBEHHbIE CBs3U. [lpu perienuun
3aJad JIOMYIICHBl HE3HAYMTENbHBIC OINMOKH, HCIPABICHHBIE C
MIOMOIIBIO «HABOSIINX» BOIIPOCOB MPEIoaaBaTes.
69-60 bazoBblit OTBeTbl Ha BONPOCHI U  PEIICHUS IOCTABICHHBIX 3ajad
YPOBEHb HEI0CTaTOYHO TONHbIE. JIOTHKa U MOCIeI0BaTeIbHOCTh B PEIICHUH
3a/la4 UMEIOT HapylieHus. B oTBeTax OTCyTCTBYIOT BHIBOJIBI.

Crynent, monyuuBiui meHee 60% OT MakCHUMabHOTO 0ajuia 3a pa3iaen AUCIUTIIHHBI
WJIU TIPOMEXYTOYHYIO aTTECTAINIO, CAUTACTCS HEATTECTOBAHHBIM T10 IAHHOHN JTUCIUIUIAHE.

HToroBas oleHKa BBICTABIISICTCS ITyTEM TIEPEBO/Ia HAOPAHHBIX OAJIJIOB B COOTBETCTBUH
CO CJIeNIyIOIIeH TabIuIIei:

Or1eHKa 110 5-0aJUILHOM IIKajle T SO i1 e L Oneunka ECTS
9K3aMeH
S — «OMAUYHOY 90-100 A
85-89 B
4 — «xopouio» 75-84 C
70-74 D
3 wo 65-69
«YO0BNIeMBOPUMENLHOY 60-64 E
2 — «HEey0081emBOPUMENLHOY Menee 60 F

YueOHO-MeTOAUYEeCKOE U HHPOPMALITMOHHOE o0ecredyeHue Y4eOHOH AU CIUIIIUHbI
OcHoBHas nuTeparypa:
1. bapanos JI.A. I[Ipouecchl U annapatbl XuMUYeCKoON TexHosioruu: yueOnuk. — CII0 :
H3narenbcTBO «JIanby, 2020. — 408 C. — Pexxum JIOCTyIA:

https://e.lanbook.com/reader/book/130186/#4
2. 3yoosa H.I'., lenucenko W.I1. 'mapomexannueckue, TEIIOBbIE U MAaCCOOOMEHHBIE

MPOIIECCHl U ammaparhl XUMUYECKON TeXHoJoruu: ydeOHoe mocodme. — CaparoB: OOO
HNznatennctBo «KYbuKy», 2018. — 158 c.

3. Ilpouecchl u amnmapaThl XUMUYECKOW TexHosoruu. O0mmii kypc. B n1ByX KHHUTrax.
Kuwura 1/ Iox pea. B.I'. Aitnmreitna: yueOnuk. — CII6 : M3gatensctBo «Jlanby, 2019. — 916
c. — Pexxum nmocryma: https://e.lanbook.com/reader/book/111193/



https://e.lanbook.com/reader/book/130186/#4
https://e.lanbook.com/reader/book/111193/

4. Tlpouecchl U anmapaThl XUMHUUYECKOM TexHojoruu. OOmuid kypc. B AByX KHuUTrax.
Kuura 2 / Ilox pen. B.I'. Alinmreiina: yueonuk. — CI16: M3natensctBo «Jlanby, 2019. — 876
c. — Pesxxum moctyma: https://e.lanbook.com/reader/book/111194/

JononHuTENbHAS TUTEPATYpA:

5. 3ybora H.I'. Tlpunnum coobmarommxcss cocymoB / MY K BBITOJTHEHHIO
nabopaTopHo#t paboTsl. - banakoso: BUTH, 2018. — 12 c.

6. 3yooBa H.I'. Ucteuenue xuakoctert / MY K BBINOIHEHHIO JJaOOpaTOPHOU pabOTHI. -
banakoso: BUTH, 2018. — 12 c.

7. 3yboa H.I'. HeomHopomHble cuUCTEeMBI W CHOCOOBI WX pazjaencHus / MY x
BBHITIOJTHEHUIO JTabopaTopHO paboThl. — bamakoso: BUTH, 2018. — 12 c.

8. 3yoosa H.I'., YcrunoB H.A. Onpenenenue rupoAMHAMUYECKUX XapaKTEPUCTUK
MacCOOOMEHHBIX amlmnapaToB ¢ HacagkaMu /| MY K BBINOJHEHHIO J1a00paToOpHOIl pabOTHI. -
banakoso: BUTH, 2019. — 16 c.

9. 3ybosa H.I'. HccnenoBanme mpoiecca ocaxaeHuss / MY K BBIIOJHEHUIO
naboparopHoit pabotsl. — banakoso: BUTH, 2020. — 20 c.

10. 3y6oa H.I'. HccnenoBanue mporecca ¢uiabTpoBanus / MY K BBIIIOJTHEHHUIO
nabopaTtopHoit padoTsl. — banakoso: BUTU, 2020. — 16 c.

11. 3y6oBa H.I'. Pacuer nporecca abcopOuuu / MY K BBITIOJIHEHUIO MPAKTUYECKOU
paboTsl. - banakoso: BUTTY, 2016. — 12 c.

12. 3yb6oa H.I'. Pacuer mpomecca pexktuduramuun / MY K BBIIOJIHEHHUIO
npaktuyeckor padotsl. — banakoso: BUTH, 2016. — 12 c.

13. 3y6oBa H.I'. [Ipouiecch u anmapaTsl XuMU4eckoil TexHoJoruu / MY Kk KypcoBoMy
npoektupoBanuto. — banakoso: BUTU, 2016. — 12 c.

14. Kypnan «Tpyast BI'TY. Xumus v TEXHOJOTHS HEOPTaHMYECKUX BEIIECTBY. -
Pexum noctyna: https://e.lanbook.com/journal/2484

IIporpammHoe o0ecnieuenue u UHTEepHET-pecypcehI:

[Ipomecc peanmzanuu 00pa3o0BaTENbHOM TIPOTrpaMMbl OOECIEUEH HEOO0XOIUMBIM

KOMILJIEKTOM JIMIIEH3UOHHOTO MPOrPaMMHOI0 00€CTIeUEeHHS.
MarepuajbHO-TEXHHYECKOE o0ecnedyeHue Y4eOHOM TUCHMILTUHBI

JIeKUMOHHBIE  3aHATHS  HPOBOIATCA B CIEHMAIM3UPOBAHHBIX  AyIUTOPHSIX,
OCHALCHHBIX MYJIbTHUMEIUHHBIM 000pyAoBaHueM. [IpakTuueckue 3aHATHS MPOBOASATCS B
ATUX JK€ AayJUTOpPUSIX C TMIOCEIIeHHWEM J1abopaTopHil, OCHAIICHHBIX CTaHAapTHBIMU
KOMIUIEKTAMH OTEUECTBEHHBIX U 3apyOECKHBIX MPUOOPOB U YCTAaHOBOK. MyIIbTUMEIUIHBIN
KypC JIEKI[UH, BUACOPUIbMbI, MAKEThI U TUIAKATHI.

Y4eOHO-MeTOAMYECKHE PEKOMEHAAIMH JJISl CTYACHTOB

1. Ykazanus J11si IpOCITyIIMBaHUS JISKIIHA

[lepen HauanoM 3aHATHM BHUMATENBHO O3HAKOMUTHCA C YYEOHBIM IIJITAHOM
MIPOBEICHMSI JIEKIIUI U CIIMCKOM PEKOMEHI0BAHHOM JIMTEPATYPHI.

Ilepen mocemieHneM O4YEepeaHON JIEKUMU OCBEKUTH B MAMSITH OCHOBHBIE KOHLEILNN
NpOHJEHHOrO paHee Marepuana. [loAroToBUTP TpH  HEOOXOAWMOCTH  BOIPOCHI
npenojasarento. He Hajgo onacatbes, 4TO BOMPOCHI MOTYT ObITh IPOCTHIMHU.
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Ha nexuuu ocCHOBHOE BHHUMAaHHE CIIEAYET yAEIATh He (hopMyliaM U MaTEeMaTUYECKUM
BBIKJIaJIKaM, a COJICP’KAHUIO U3y4aeMbIX BOIIPOCOB, ONIPEIEIICHUAM 1 ITIOCTAHOBKAM 3a/ady.

B mnpouecce m3yueHus JEKIMOHHOTO Kypca HEOOXOAUMO MO BO3MOXXHOCTH YacTO
BO3BpAIIATECA K OCHOBHBIM TMOHSTHUSIM M METOJaM peIIeHUs 3a71ad (37eCh BO3MOKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUHN CTYICHTOB).

XKenaTenbHO UCMONB30BATh KOHCHIEKTHI JIEKIUI, B KOTOPBIX MCHOJB3YETCS MPUHATAS
npernojaBaTesieM cucreMa 0003HaYCHHI.

Jlist 6oee moapoOHOro M3y4deHHUs Kypca clieqyeT padoTaTh C PEKOMEHIOBAHHBIMU
JUTEPATYPHBIMU UCTOYHUKAMHU U BHOBb MOSIBISIOIIMMUCS HCTOYHUKAMU.

2. YKa3zaHus U151 y4acTHUs B MPAKTUYECKUX 3aHATHIX

Ilepen mocemieHMeM MPAKTUYECKOTO 3aHATHS YACHUTH TEMY M CaMOCTOSITEIBHO
U3YYUTh CBA3aHHBIE C HEW MTOHATHUS U METO/IbI PEIICHU 3a/1a4.

Ilepen pemeHuem 3agad aKTUBHO YYacTBOBAaTh B OOCYXAEHUHM C IPENOAABATEIEM
OCHOBHBIX MOHATHIA, CBSI3aHHBIX C TEMOI MPAKTUYECKOTO 3aHATHUA.

B mponecce pemenus 3amad BECTH IUCKYCCUIO C IIPENOAABATENIEM O IMPABUIBHOCTH
IIPUMEHEHUS METO/IOB UX PEILECHUS.

IIo BO3MOXHOCTH CaMOCTOSITENIBHO JOBOJIWUTH PEIICHHE IpEUIaraeMbIX 3aaad 1o
OKOHYATEJILHOTO UTOTA.

B xoH11e 3aHsTHS IPY HEOOXOMMOCTH BBISICHUTD Y TIPENO/IaBaTENsl HESICHBIE BOIIPOCHI.

OcHOBHBIE pe3yJIbTaThl BHITOJIHEHHS padOThl HEOOXOAUMO pacrevararb.

3. Yka3zaHus JUisl BBIIIOJTHEHUS JIA0OPATOPHBIX padOT

Cobnrogat  TpeOoBaHUS TEXHMKM O€30MacHOCTH, A YEero MIpociayllaTh
HEOOXO0UMbIE Pa3bsICHEHUSI O IPABUIILHOCTU MOBEJICHUS B 1a0OpaTOPUHU.

[lepen BbIMoIHEHHEM JIaOOPATOPHOU PAOOTHI MPOBECTH CAMOCTOSITENIBHO MOATOTOBKY
K paboTe U3y4ynuB OCHOBHBIE TEOPETUUYECKUE MOJIOKEHHSI, 3HAHUE KOTOPHIX HEOOXOAUMO IS
OCMBICJIEHHOTO BBITIOJTHEHUS PAOOTHI.

B npornecce BbIMoHEHUST pabOThI CIEAYET MOCTOSTHHO OOIATHCS C MPENOAaBaTENIEM,
HE JIOIYCKas MO0 BO3MO>XHOCTH HEMPABUIbHBIX JICCTBUH.

OcHOBHBIE pe3yJIbTaThl FKCIIEPUMEHTOB HE00XOIMMO 3a(hMKCUPOBATH B TUCBMEHHOM BHJIE.

[Ipu cpade 3auvera mo paboTe MOArOTOBUTH OTYET O NpOAENaHHOW paboTe, rue
JOJKHBI ObITh OTPa)KEHbl OCHOBHBIE PE3YJIbTAThl U BBIBOJIBI.

4.Yxa3zaHusi 17151 BBITIOJIHEHUS CAMOCTOSITEIbHONU PabOTHI

[TonyuuTs y mnpenopaBaTensl 3aJaHUE W CIUCOK PEKOMEHJOBAHHOW JIUTEPaTypHI.
N3yueHnune TeopeTHYecKux BOIMPOCOB CIEAYET MPOBOAUTH IO BO3MOKHOCTH CAMOCTOSATENBHO,
HO MPU 3aTPYAHEHUSIX 00pallaThCs K MPENnoAaBaTeio.

[ToaroToBUTH MUCHMEHHBIN OTUET O TIPOJICTIAHHON padoTe.

[Ipu BBIMONHEHUH (PPOHTANBHBIX 3aJlaHUM 0 YCMOTPEHHUIO MpernojaBaress padora
MOXKET OBbITh OlleHeHa 0e3 MUCBPMEHHOTO0 OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIC
BOIIPOCHI, MPU YCIIOBUM aKTUBHOM CaMOCTOSTEIHLHOU PaOOTHI.

IToArOTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.



MeTtoanyeckue peKOMeHIAUM AJIs penoaaBarejien

1. Ykazanus aJis MpOBEACHUS JICKIIUMA

Ha mepBoit BBOAHOM JEKIMH caeiaTh OOIuid 0030p cojepkaHus Kypca U OTMETHTh
HOBBIE METOJIBI M TMOAXOJIbl K PEHICHHUIO 3aJad, pacCMaTpUBaE€MbIX B KypcCe€, JOBECTH 0
CTYJIEHTOB TpeOoBaHus Kadeaphl, OTBETUTH HA BOIPOCHI.

[Ipy mOATOTOBKE K JEKIIMOHHBIM 3aHITHUSIM HEOOXOJMMO MpOAYyMaTh IUIaH €ro
MPOBEICHUS, COJACPHKAHUE BCTYIUTEIBHOM, OCHOBHOW W 3AaKIIOYUTEIBHOW YacTH JICKIHH,
03HAKOMHUTHCSI C HOBUHKaMHM Y4Ye€OHOW M METOJAMYECKON JUTepaTypbl, IMyOJIHKAIUIMU
MEPUOJINYECKON TeYaTHh IO TEME JICKIIMOHHOTO 3aHsATuA. Ilepen HM3I0XKEHHEM TEKYIIEro
JIEKITMOHHOTO MaTepuajia HalIOMHUTh 00 OCHOBHBIX MTOTaX, JOCTHUTHYTBHIX Ha MPEIbITYIINX
nekuusix. C 9TOM Henbl0 3aJaTh HECKOJBKO BOIPOCOB ayJIUTOPUM W OCYLIECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYACHTOB.

B Xone NeKIMOHHOTO 3aHATHS IMpernojaBarelib JOKEH Ha3BaTh TEMY, Y4EOHBIC
BOINPOCHI, O3HAKOMUTH CTYJCHTOB C MEPEYHEM OCHOBHOW W JOMOJHUTEIBHON JIMTEPATYPHI
o teme 3aHATHs. PackpeiBasi copep:kaHue y4eOHBIX BOMPOCOB, aKIEHTUPOBATh BHUMAaHUE
CTYyJICHTOB Ha OCHOBHBIX KaTEropusX, SBJICHHUAX M Tpolieccax, OCOOEHHOCTAX HX
NpoTeKaHus. PackpbiBaTh CyIIHOCTh U COJIEPKAHUE PA3JIMYHBIX TOYEK 3PCHUS M HAYYHBIX
MTOJX0/I0B K OOBSICHCHHUIO T€X WJIM UHBIX SIBJICHUM U IMPOIIECCOB.

Cnemyer aprymMeHTHpPOBAHO OOOCHOBAaTh COOCTBEHHYIO IIO3MIIMIO TIO CIOPHBIM
TEOpeTU4YeCKUM BompocaM. [IpuBoauTh mnpuMepsl. 3aaaBaTh MO XOAY H3JI0XKEHUS
JIEKIUOHHOTO Marepuana PUTOPUYECKUE BOIMPOCHI M CaMOMY JaBaTh Ha HUX OTBET. JTO
CIIOCOOCTBYET aKTUBU3AIMUA MBICIUTEIBHON JEATCIIbHOCTH CTYJICHTOB, MOBBIIMICHUIO HX
BHUMaHMUsI M MHTEPECA K Marepually JICKIWH, €€ coaepkanuto. [IpernomaBarens I0JKeH
PYKOBOJIUTH pPabOTON CTYJICHTOB II0 KOHCIICEKTHPOBAHUIO JICKIIMOHHOTO MaTepuala,
MMOAYEPKUBATH HEOOXOIUMOCTh OTPAKEHHUS B KOHCIIEKTAaX OCHOBHBIX IMOJIOKCHUHN U3ydaeMoun
TeMbl, 0CO0O0 BBIJENSSA, KaTeropUaibHBIN amnmapar. B 3akii04uTeNbHONM YacTH JICKIHUU
HE00X0IMMO C(HOPMYIHPOBAThH OOIIHE BBIBOABI IO TEME, PACKPHIBAIOIIHNE COACPKAHUE BCEX
BOIIPOCOB, TTOCTABJICHHBIX B JeKIMU. OOBSIBUTH IJIAH OYEPEAHOTO MPAKTUUECKOTO 3aHSATHUS,
IaTh KpaTKUME PEKOMEHJAMM MO TMOJATOTOBKE CTYAEHTOB K CIEAYIOIIEH JICKIIHH.
OnpenenuTs MECTO M BpeMs KOHCYJIbTAllMM CTYJIEHTaM, MOXKEJIaBIIMM BBICTYIIUTh C
JoKIanaMu u pedepaTamu.

Ha mocnemgneit nekmum yaenuth BpeMs Juisi 0030pa HanOoJiee Ba)KHBIX TMOJIOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. YkazaHus JJ1sl TPOBEJICHUS JTa0OPATOPHBIX 3aHSITHH.

CoOmonath TpeOOBaHMS TEXHUKM OE30MACHOCTH M TPOBOJUTH HEOOXOIUMBIE
Pa3bsICHEHUSI O MPABWIHLHOCTH MOBEJCHUSI B JTaOOpaTOPUH.

[lepen BbIMONIHEHHEM JIaOOpaTOpPHOM PAOOTHI MPOBEPHUTH CTENCHHL TOTOBHOCTH
CTYJICHTOB, HAIOMHUTH U 0OCYNTh OCHOBHBIE TEOPETUUECKUE MOJIOKEHHUS, 3HAHNE KOTOPBIX
HEO0OXOIMMO JJISl OCMBICIICHHOTO BHITIOJTHEHHUS PadoT.

B mporecce BbImoiHeHUsS pabOTHI CIEAYyET MOCTOSTHHO OOIIAThCS CO CTYJAEHTAaMH, HE
JIOITYCKAsl 110 BO3MOYXHOCTHU UX HEMPABWIBHBIX JCHCTBUU.



TpeboBaTb, 4TOOBI OCHOBHBIE PE3YJbTAaThl IKCIEPUMEHTOB OBLIM 3a(UKCUPOBAHBI
CTYJEHTaMH B INCbMEHHOM BH/IE.

[Tpu npueme 3ayeta no paboTe TpeOOBATH OTUET O MPOJAETAHHON paboTe, TAe TOJKHbI
OBITh OTPa’KEHbl OCHOBHBIE PE3YJIbTATHI U BHIBOJIBI.

3.YKka3aHus 10 KOHTPOJIO CAMOCTOSTEIbHON paOOThI CTY/IEHTOB

[To ycMoTpenuto npernojgaBaress 3aJaHue Ha CaMOCTOSITEIbHYIO0 pab0OTy MOXKET OBITh
WHANBUAYAIbHBIM HIH (PPOHTATBHBIM.

[Tpu ncrosb30BaHUK MHAUBUAYAIBHBIX 3a/laHUl TPeOOBAaTh OT CTYJE€HTa MMCbMEHHBIH
OTYET O MPOIETaHHON padoTe.

[Tpu npumeHeHMH (POHTAIBHBIX 33JaHUNA BECTU KOJUJIEKTUBHBIE OOCYXIEHHUS CO
CTYJEHTAMH OCHOBHBIX TEOPETUUECKHUX MOJIOKEHUH.

C uenpr0 KOHTpPOJI KauyecTBA BBINOJIHEHUS CaMOCTOSITENIBbHONH paboThl TpeOoBaTh
WHIUBUyaJIbHBIE OTYETHl (JOMYCTUMO BMECTO IHCbMEHHOIO OT4Y€Ta MPUMEHATH
WHJUBUTyaJIbHbIE KOHTPOJbHBIE BOIIPOCHI).

[Iporpamma cocrtaBiieHa B cooTBeTcTBUM C TpeOoBanusmu OC HUAY MUDU u
y4€OHBIM IJIAHOM OCHOBHOM 00pa3oBaTeIbHOM MPOTpaMMbl MO HAMPABICHUIO MOJITOTOBKHU
18.03.01 «XumMuyeckass TEXHOJIOTHS.

Pabouyto mporpammy coctaBui: aoueHt, ['epacumoBa B.M.

Peuienzent: noueHt, 3yoosa H.I'.
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