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IIe.m: OCBOCHHUSA JUCHHUIIJIMHBI

Ilenpto mpenojaBaHus JUCHMIUIMHBL  SIBJISETCS IOJY4YEHUE 3HAHUM, HEOOXOAMMBIX  JUis
IUIOIOTBOPHOM TBOpUECKON JesTenbHOCTH OakanaBpa. JucuumiuHa «lIpoueccsl n anmaparbl XUMHUYECKON
TEXHOJIOTUM» (HOPMUPYIOT TEXHOJOTHYECKOE MHPOBO33peHHE OakaiaBpOB M WX MPOU3BOJICTBEHHO-

TEXHOJIOTUYECKOH 1 POEKTHO-KOHCTPYKTOPCKOH MPO(PECCHOHATBHOM NeSITETLHOCTH.

3amaun  M3y4yeHWs] JUCLMIUIMHBI: M3Y4YEHHE OCHOBHBIX XHMMHYECKHUH IpOLECCOB, oO0Iue
3aKOHOMEPHOCTH XHMHYECKUX IPOLECCOB; OCHOBHBIE PEAKIIMOHHBIE MPOLECCHl U PEAKTOPhl XMMHUYECKOH
TexHojoruu. bakanaBp mo aucumniauHe «lIpomeccsl M anmaparbl XHMHUYECKOM TEXHOJIOTHMM» JOJKEH
pemaTh Mpo(ecCHOHANbHBIE 3aJaud B COOTBETCTBHU C MPOHM3BOJCTBEHHO-TEXHOJIOTUYECKOH, Hay4dyHO-
UCCIIEI0BATEIbCKON, OPraHU3allMOHHO-YIIPABICHUYECKONW U MPOEKTHOM JesTENbHOCTBIO.

W3yueHne qUCUUIUIMHBI JOPKHO OCHOBBIBATHCS Ha CIEAYIOIIMX MPO(EeCCHOHANBHBIX CTaHAAPTAX:

- 26.001 Cpoenumanuer 10 00ECNEYEHHIO  KOMIUIEKCHOTO  KOHTpOJII — MPOM3BOJACTBA
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MATEPUAJIOB;

- 26.004 Cneunanuct o MpPOU3BOJCTBY BOJIOKHUCTBIX HAHOCTPYKTYPHPOBAHBIX KOMIIO3UIIMOHHBIX
MaTepHaIoBy;

- 24.075. UnxeHep uccrnenoBaTelb B 00JaCTU pa3/iesieHUs H30TOIOB.

Mecto mucuuniunbl B cTpykrype OOII BO

Kypc «lIpomeccsl 1 ammaparbl XUMUYECKOW TEXHOJIOTMM» BXOJAUT B 0a30Byl0 4acTh
00pa3oBaTenbHON MPOTPaMMBI U CBSI3aHA C HEOOXOIMMOCTHIO 3HAHWUW OCHOB OOINEH M HEOPTraHWYECKOU
XUMHH, O0IEell XUMUYECKONH TEXHOJIOTHH, XUMUYECKUX PEAKTOPOB, IIUPOKOE UCIOJIb30BaHUE, KOTOPHIX HE
TOJIbKO JTA€T BO3MOYKHOCTh HauOoJiee TOYHO BBIPA3UTh TEOPETHUECKHE 3aKOHOMEPHOCTH, HO M SBISAETCA
HEOOXOJUMBIM MHCTPYMEHTOM MX YycTaHoBIeHHs. [l ocBoeHus aucuuiiiuHbl «[Iporneccsl u amnmapaTsl
XUMHUYECKOM TEXHOJOTHH» HEOOXOAMMBl 3HaHHME, YMEHHE U BIAJCHHE MAaTepHalioM IO CIEIYIOIIUM
mucuuiuiiHaMm:  «OOmas M HeopraHuyeckas Xumus», «BBeneHHMe B XUMHMUYECKYIO TEXHOJIOTHION,
«®Du3nueckas XuMus». TeopeTudeckue 3HaHWS M NMPAKTHUYECKUE HABBIKH, MOJIYYEHHBIE CTYIEHTAMH IIpU
U3Yy4eHUHU IucUUIUIMHBI «[Iporecchl U anmapaThl XUMUYECKOW TEXHOJIOTUNY, JOJKHBI OBITh MCIIOJIb30BaHbI
B IpOIECCe U3YYEHHs TNOCIHEAYIOIIMX AMCUUIUIMH: «XHMHUYECKHE peakTopbl», «O0opyaoBaHue
IPOM3BOJICTB HEOPraHWYECKUX BEIIECTBY, « [ €XHOIOrHs MUHEPAJIbHBIX YI0OpEHUA, coel U miesoueii».

[locne u3y4deHHs TUCHMIUIMHBI BBITYCKHUKH JIOJDKHBI OBITH TOTOBBI K BBIOJHEHUIO CIIEIYIOLIUX
TPYAOBBIX (PYHKIIMA:

- A/02.6. Pa3zpaboTka HOBBIX U COBEPIIIEHCTBOBAHHE JACHCTBYIOIINX METOJIOB MPOBEICHUS aHAIM30B,
VCTIBITAHUM U UCCIIENOBAaHMIM;

- A/07.6. IlpoBeneHue HCHBITAHUN HOBBIX O00pa3lOB MPOIYKIHMH, pPa3padOTKa TEXHUYECKOU
JIOKYMEHTAI1H;

- A/06.6. Pa3paboTka mpeqIokKEeHHN MO KOMIJIEKCHOMY HCIIOJIb30BAHUIO CBIPhS W YTHIW3ALUU

OTXO00B NPOU3BOJACTBA,



- D/01.6. CoBepiiieHCTBOBaHHE TEXHOJOTHH, MEXaHW3AlUs M aBTOMATH3AllUs MPOM3BOJICTBEHHBIX

IMponeCCoOB;

- B/02.6.

[IpoBenenue

SKCIICPTU3EI

TCXHUYCCKUX

JOKYMCHTOB IIpOU3BOJCTBA

HAaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MAaTCPHUAIIOB Ha COOTBETCTBUC Tpe6OBaHI/ISIM BHYTPCHHCTO

PBIHKA U 3KCIIOPTHBIM TPEOOBAHUSAM;

- A/01.6. TlpoBenenune aHayimM3a CHIPbs, MONYyPaOPUKATOB W TOTOBOM MPOAYKIIMH TPOU3BOJCTBA

HAaHOCTPYKTYPHPOBAHHBIX KOMIIO3UIIMOHHBIX MAaTCPUAJIOB;

- A/02.6. OT60p npoO 1Mo TEXHOIOTMYECKOH IIETIOUKE Pa3/IeIeHus] H30TOMOB, 00paboTKa pe3yabTaToB

aHaJM3a U MMOKa3aHuil MpuOOpPOB.

Komnerennuu odyuarierocs, popmMupyemMbie B pe3yjibTaTe 0CBOCHHS TUCHUILINHBI

B IMpouecce OCBOCHUSA JAHHOM JUCIUIIINHBI Y CTYACHTa (1)OpMI/Ipy10TC$I CJICAYIOINE KOMIICTCHIINH:

YHUBEPCAJIbHBIC

Konx kommereninu

HanmMeHoBaHue KOMIETEHIIMHU

I/IHI[I/IKaTOpBI JOCTHMIXKCHHUA KOMIICTCHII NN

YK-6

CnocobeH  ympaBisiTb  CBOMM

BpEMEHEM,  BBICTpauUBaThb M|
peatn30BbIBATH TPACKTOPUIO
caMopa3BUTHS Ha OCHOBE
NPUHIUIIOB ~ O0Opa3oBaHUs B

TEeYEHUE BCEU KU3HU

3-YK-6  3HaTh: OCHOBHBIE  IPUEMBI
3¢ (HEeKTUBHOTO yIpaBICHHUS COOCTBEHHBIM
BpPEMEHEM;

OCHOBHBIC MCTOJUKHU

CaMOKOHTPOJI, caMOpa3BUTHUS "
camMo00pa3oBaHusl Ha MPOTSIKEHUM BCel
KHU3HU
V-VK-6

Ymers: 3pHEKTUBHO

IJIaHUPOBATb n KOHTPOJHUPOBATH

coOCTBEHHOE BpeMS, HCII0JIh30BaTh
METOBI CaMOPETYJISIINH, CaMOPa3BUTHS U
caMo00yUYeHHs

B-YK-6 Bnazners: merogamu yIrpaBlICHHUS
COOCTBEHHBIM BPEMEHEM; TEXHOJIOTHUSIMHU
MIPUOOPETEHUS. WCTIOJTH30BAHUS "
OOHOBIICHUS COLIMO-KYJIBTYPHBIX u

npodeccHoHANbHBIX 3HAHUHM, YMEHUN, H

=

HAaBBIKOB, MCTOAWKaAMH CaMOPa3BUTHUA

caM000pa30BaHUsI B TCUCHHE BCEH KU3HU

npodeccuoHanbHbIe

KOI[ KOMIICTCHIIN U

HanmeHoBaHNEe KOMIETEHIINU

I/IHI[I/IKaTOpBI JOCTHXXCHHA KOMIICTCHIIMH

[1K-1

croco0eH IJIAaHUPOBATh u
MIPOBOJIUTH ¢buznueckue u
XUMHUYECKHE SKCIIEPUMEHTHI,

3-IIK-1 3HaTe mnpUMEHEHHE METOJ0B

MaTEeMaTU4ICCKOIro aHaJIm3a,

MOJCIIMPOBAHUA M TCOPCTUUCCKHUX OCHOB




MPOBOJIUTH 00paboTKy 170'¢
pe3yabTaToB " OLICHUBATh
MOTPEUTHOCTH, BBIJIBUTATh
THUIIOTE3bI u YCTaHaBJIMBATb
T'paHUIIbI ux MMPUMCHCHUA,
MIPUMEHSITh METO/IbI

MaTeMaTHU4ICCKOIo aHaJIu3a n
MOACIIMPOBAHUSA, TCOPETUUCCKOI'O
n OKCIICPUMCHTAJIIBHOT'O

ucciacagoBaHus

IE MIPOBEICHUS Hay4YHO-
HCCIIEIOBATENIbCKUX pPabOT U HCHBITAaHUM
V-IIK-1 YMeTh BBINONMHATH (PU3UYECKUEC U
XUMHAYECKHE SKCIIEPUMEHTAIbHBIE PAOOTHI,
npoBoauT 0000ImeHne U 00paboTKy HX

PE3YIbTATOB, OLCHUBACT IIOI'PCHIHOCTH,

BBIIBUT'a€T THUIIOTE3bl MW YCTaHABJIMBACT

rpaHunbl  ux  npumenHenus — B-IIK-1
Biagers MeTOoAaMHu IIOATOTOBKH
METOJUYECKOTrO PYKOBOJCTBA 1o

IMPOBCACHUIO (bI/ISI/I‘leCKI/IX Hn XHUMHYCCKHX
OKCIICPUMCHTOB n HAay4YHO-

UCCIIEZIOBATEIbCKUX paboT

[1K-2 CHOCOOEH MCIOIb30BaTh 3HAHUE 3-1IK-2 3HaTh CBOMCTBA XUMUYECKHUX
CBOMCTB XUMUYECKUX IJIEMEHTOB, | 2JIEMEHTOB, COSAMHEHUN U MaTEPHAJIOB Ha
COCIMHEHUI M MaTepUajoB HA UX | UX OCHOBE JJIsl COOJIIOICHUS
OCHOBE JIJIs1 PEILICHUS 3a1a4 TEXHOJIOTMYECKOTO perjiaMeHTa
npodeccuoHanbHOM V-IIK-2 YMeTh ucnonb3oBaTh 3HaHUS
e TeTbHOCTH CBOMCTB XMUMHUYECKHUX AJIEMEHTOB,
COCIMHEHUI M MaTepuajoB HA UX OCHOBE
JUTSL peILIEHU 3a/1a4 10 BBITYCKY
MPOJIYKLIUU B CTPOTOM COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHUSIMU
B-I1K-2 Brnaners HaBbIKaMH pa3pabOTKH
NPEII0KEHHS IO KOMILIEKCHOMY
WCIIOJIb30BAHUIO ChIPhS U YTUIIU3AIUU
OTXOJIOB MPOU3BOJICTBA
[1K-3 cnocobeH  u3ydath  HayyHo- | 3-[IK-3  3Hare WHOCTpaHHBI  S3BIK,
TEXHUYECKYIO nH(pOpMaIIHIO, | HAYYHO-TEXHUYECKYIO uH(pOpMAIIHIO,

OTEYECTBEHHBI U 3apyOeKHBIN

OIIBIT ITO TEMATHUKE UCCIICAOBAHUA

OTEYECTBEHHBIN U 3apyOeKHbIM OMBIT IS
MporpaMM HCIIBITAaHUH ¥ O(QOpMIICHUS
TEXHUYECKOH TOKYMEHTAIIN!

V-TIK-3 YmMers cobupaTh M HaKalUIMBaTh
9KCIEPUMEHTAIbHbIE JTaHHbIE c

NPUMCHCHUEM MHOCTPAHHOTO A3bIKa

B-IIK-3 Brnagete HaBbIKaMu MPOBEICHUS




TEKYIIUX U JOTOJHUTEIbHBIX HCIBITAaHUM,
aHAIM3UPOBATh PE3YIbTaThl C Y4ETOM
HAy4YHO-TEXHUYECKON uHpopmManuu u Ha
OCHOBaHUU OTE€UECTBEHHOTO u

3apy0eKHOTr0 ONbITA

ITK-7 croco0eH npuaumath | 3-1IK-7 3HaTh TEXHOJOTMM U CHUCTEMBI
KOHKPETHBIE TEXHUUYECKUE | IKOJIOTMUECKOTO  MEHEIKMEHTa  IIpH
pelieHus pu pa3paboTke | mpoBeaeHUN WCIIBITAaHU N c
TEXHOJIOTHYECKHUX MIPOLIECCOB, | UCIOJIb30BAHUEM TEXHUYECKUX CPEJICTB
BBIOMpaTh TexHuueckue cpeacta | Y-IIK-7 YMerp BbIMONMHATH PabOTHI 1O
U TEXHOJOTMM C  Y4eToM | cOOpy M HaKOIUIEHUIO JIaHHBIX IIpH
9KOJIOTMUECKUX TOCIEJICTBUN HX | pa3pabOTKe TEXHOJOTMYECKUX ITPOLIECCOB
IIPUMECHEHHUS B-IIK-7 Bnaners HaBblkamMu  BbIOOpa
TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHH C
Y4E€TOM 3KOJIOTHYECKUX TMOCIEACTBUH HX
NPUMEHEHUs JUIsi TOATOTOBKUA TMPOEKTa
IUIAaHa MEPOINPUATUN IO HCIOJIb30BAaHUIO
CBIPbS B JOTIOJTHUTENBHBIX
MIPOU3BOACTBEHHBIX LIETAX
IK-12 croco0eH ucnonb3oBath | 3-11K-12 3HaTh COBpPEMEHHBIE
nH(OpPMALIMOHHBIE  TEXHOJIOTUU | MHOOPMALIMOHHBIE  TEXHOJIOTHU  TIPH

IIpU pa3paboOTKe MPOEKTOB

pa3pa60TI<e TCXHOJIOTHYCCKUX ITPOCKTOB

V-TIK-12 YMmers o0OpabaTbIBaTh

nH(pOpMaIIHIO c HCIIOIL30BaHUEM
MPUKIIATHBIX MPOTPAMMHBIX CPEJICTB TNpHU
pa3paboTKe TEXHOIOTUYECKUX MTPOEKTOB

B-TIK-12 Bnanets HaBbIKAMH
WCTIOIB30BaHUSI CETEBBIX KOMIBIOTEPHBIX
TEXHOJIOTHH u  0a3

JaHHBIX npu

pa3pa60TKe TCXHOJIOTHYCCKUX ITPOCKTOB

33[[3‘11/1 BOCIIMTAHUSA, PCAJTU3YEMBIC B pPaMKaX OCBOCHUA TUCHUIIJINHBI

Hcnonp3oBanue Bosneuenune B
Hampasnenue/ Co3nanue ycioBuid,
BOCIIATATEIHHOTO MTOTEHIIHAIA Pa3HOILIAHOBYIO
LeIn 00ecIeunBaronx
y4eOHON JUCITUTITMHBI BHEYUYEOHYIO IeATETLHOCTh
[Ipodeccuona | - dbopmuposanue | 1. Ucnonp3oBanue 1. Opranuzamusi Kpyriioro
JILHOE TBOPYECKOTO BOCIHHUTATEILHOTO MOTEHIHMAJIA | CTOJA Ha TeMy




BOCIIUTAaHHEC

WHXXEHEepHOTOo/TIpodec
CHOHAJIbHOTO MBIIILIE
HUS, HABBIKOB
OpraHHu3aIu
KOJUJIEKTUBHOM

MPOEKTHOMN

nesitenpHoCcTH (B22)

JVCLHUTIIINH
MpOoECCHOHAIBHOTO  MOMYJIS
JUISL pa3BUTHS HaBbIKOB
KOMMYHHKAaIINH, KOMaHJIHOU
paboThI u JMJEpPCTBA,
TBOPYECKOTO WHKEHEPHOT O
MBIIUICHHUS], CTpPEMJICHUS

CJIeIOBaTh B IPO(ECCHOHATBLHOM
JIeATEIbHOCTH HOpMam
MOBE/ICHUA, 00ecCreYrBalOIIIM
HPaBCTBEHHBIN XapakTep
TPYIOBOM  NIEATETBHOCTH U
HECITY’)KeOHOTO MTOBE/ICHUS,
OTBETCTBEHHOCTH 3a MPUHSATHIC
pelieHuss 4epe3  MOJArOTOBKY
TPYIIOBBIX KYPCOBBIX PadOT u
MPAKTUYECKUX 3a1aHUH,
pelIeHUe KECOB, MPOX0XKICHHE
MpakTUK 1 noaroroBky BKP.

2. Ucnonp3oBanue

BOCIIUTATENIBHOTO  TTOTEHIHAJA
JUCLUTUIMH
npoEeCCUOHATBHOTO  MOJIYJIS
TUIS:

- (opmupoBaHus
MIPOM3BOJICTBEHHOTO
KOJIJIEKTUBH3MA B xoze
COBMECTHOTO  pEIIeHUS  Kak
MOJICIBHBIX, TakK u

NPaKTUYECKUX 3a7ady, a TakKkKe
nyTemM HOJKpEeTICHUE
panroOHAITFHO-TEXHOJIOTHYECKIX
HaBBIKOB ~ B3aMMOJICHCTBHS B
MPOEKTHOMN JeSITebHOCTH
AMOLIMOHAIBHBIM s dexTom
YCIIEIIHOTO  B3aUMOJEHCTBHUA,

ONIYIICHWEM  pocTa  oOmei

«CoBpeMeHHbIE

HaITpaBJICHUA XHUMHYECKOU

MPOMBIIIIICHHOCTH.

2. Opranuzanus u
MIPOBEJICHUE KOHKYpca-
BUKTOPUHBI
poeCCUOHATHLHOTO

MacTepcTBa ¢ COOMI0ICHUEM
TEXHUKU O€30MacHOCTH Ha
paboueM MecTe Ha TeMy
«[Iponieccbl  u  ammapatsl

XUMHYECKOU TEXHOJIOTHH.



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

s dexTuBHOCTH npu
pacripenieieHuu MIPOCKTHBIX
3aJjady = B COOTBETCTBUU  C
CHUJIbHBIMU

KOMIICTCHTHOCTHBIMU u
OMOIMOHAIBHBIMA  CBOMCTBaMU

YJIEHOB MPOEKTHOW IPYIIIHI.

Ounas ¢popma o0y4eHus1
CTpyKkTypa M coaepkaHue Y4eOHOH TUCHUIINHBI
JlucuMmiuHa mpernoaaercs cTyaeHTaMm B 5 u 6-om cemectpax. O61mas TpyJ0eMKOCTh TUCIUILINHBI
CcOCTaBJAeT 9 3aUeTHEBIX SIUHMIL, 324 aK. 4acoB.

Kajennapubiii niian

Ne | Ne HaumenoBanwue pa3zena Bunpl yueOHoI gesTenbHOCTH (B ArTtrecrta Maxkcu
P T (TeMbI) AUCITUTUTMHBI Jacax) s MaJib-
a e pa3nena* HBIN
3 M (popma) Oart
I Bl ° o 3a

A =
e z = pazmenr**
2 &
b | = c% <
o = o =
~ = [} % &)
a S 5 | 'S 2. &
2] = = = &)
5 cemectp
1 1 [Ipeamer npoueccoB u 18 2 - 16 YO2 25
anmapatoB. OOrmiue JIP1
IIOHATHSA U OIIPEACIICHUS JIP2
TNel
2 I'uapomMexaHHUYECKHE 74116 16 | 32/16 26 IP3
MIPOILIECCHI IP4
JIP5
JIP6
2 3 TenoBble mpoLecchl 52 14 - 38 T-16 25
Bua npome:KyTOYHOI aTTecTAlINU 144/16 | 32 | 32/16 - 80 JK3aMeH 50
6 cemecTp
1 4 MaccooOMeHHEBIE 70/10 16 - 24/10 | 30 YO2 25
MPOLECCHI 3n-1
31-2
31-3
3a-4




TNo2

2 5 X0JI0UITbHBIE TIPOIIECCHI 57/6 6 - 8/6 43 31-5 25
6 MexaHnuecKre mpoIecChl 53 10 - - 43 3n-6
TNe3

Buj1 IpoMeKyTOYHO# aTTecTAlIMA 180/16 | 32 - 32/16 | 116 | Dxk3amen 50

* - COKpalleHHOe HauMeHOBaHHEe (POPMBI KOHTPOJIS

** - cyMMa MakCHUMaJbHBIX 0aJUIOB 10JKHA OBITH paBHa 100 3a cemecTp, BKIIIOYAst 3a4eT U (UJIH) IK3aMEH

CoxpameHHoe HanMCHOBAHUC (bOpM TCKYLICTO KOHTPOJIA U aTTSCTAllH pa3aCIOB:

O0o3HaueHne IToiHOE HAaMMeHOBaHHE
T TecToBoe 3amanue
YO VYcrHbll onpoc
31 3ananue (3a1a4a)
2 DK3aMeH

Conep:xaHue JEKIIMOHHOTO Kypca

YueOHo-
TeMbl JeKIHHA. Bcero
MeTOIUYECKOe
Bonpocsbl, oTpaéaTbiBaeMble HA JIEKIIHH 4acoB
o0ecrneueHue
1 2 3
5 cemecTp

Ipenmet npomeccoB U annapaToB. O0ue NOHITUS U ONPeAeTeHUs 2 [1-4]
[Ipenmer u 3amaum Kypca.
Knaccugukaiius OCHOBHBIX TPOIIECCOB
I'uapoMexaHnyecKue MpPoLecchl 16 [1-4]

[TonsiTHE MaEanbHOW U peaTbHON KUIKOCTEM.
@u3nYecKue CBOMCTBA KUAKOCTEM.

I'mapocratuka. uddepennmanbHoe ypaBHeHue Diiepa.
OCHOBHOE ypaBHEHHUE TUIPOCTATUKH.
I'unpoanHamuka. CKOpPOCTh U Pacxo )KUIKOCTH.
PexxnMbl ABUKEHUS KUJTKOCTH.

YpaBHEHHE HEPa3phIBHOCTH (CILJIOIIHOCTH) TOTOKA.
JuddepenunansHoe ypaBHEHHE ABMKEHUS Diiepa.
YpaBHenue bepuymiu.

OcHoBBI Teopuu 110100151, Teopembr mogo0us.
['uapaBiaruecKue CONPOTUBIICHUS B TPYOOIIPOBOIAX.
JIBUKEHUE TN B )KUIKOCTSX.

ﬂBI/I}KeHI/Ie KHUIKOCTHU YC€PE3 HEMOABUKHEBIC 3CPHUCTBIC U ITOPUCTHIC CIIOU




TenioBbie mpoueccsl

Tennooomen. Teronepenaua. KonBekius. TerniaoBoe n3mydeHHe.
TenmooTnaua.

Pacyer TeriooOMeHHO# anmaparypel.

OCHOBHOE ypaBHEHHE TEILIONEPEIaUuu.

TemnepaTypHOE MOJIe U TeMIEpaTypHbI€ TPAJUEHT

Crioco0bl TIepeHoca Teria.

TernonpoBoIHOCTS.

Teruonepeaaya rnpu NOCTOSHHBIX TEMIIEPATypaxX TEIJIOHOCUTEIEH.
Termmonepenaya mpu NEPEMEHHBIX TEMIEpPaTypax TEIIOHOCUTEIICH.
HarpeBanue, ciocoObl HArpeBaHUs U HarpeBaroNIUe areHTHI.

OxJakieHue, CrIoco0bl OXJIaXKIACHUS U 0XJI1aKIaI0I1e areHThI

14

[1-4]

6 cemecTp

MaccooOMeHHbIe PoIecChl

OCHOBBI TEOPHHM MaccOlepenaud W METOAbl pacdyera MacCOOOMEHHOMH
anmnapaTypsl

AOGcopOrus

[leperonka u peKkTUdUKALIHS

DKCTPAKIUS

AncopOrus

Cymika

PaCTBopeHI/Ie " KpUCTAJUIN3alluA

16

[1-4]

X0/10AUJIbHbIE TPOLECCHI
TepMoaMHAMHUYECKHE OCHOBBI MTOJIYYE€HHUS X0JI0/1a.

YMepeHHOe OXJIaXKICHHE

[1, 2, 4]

MexaHu4yecKHe Mpoueccol
CriocoObl U3MENTBYCHHS.
Pacxon OHCPIrur Ha U3MCIIBYCHHC.

prl'IHBIC " CpCAHNC U3MCIIBYCHUA

10

[1, 2, 4]

IlepeyeHb MpaKTHYECKUX 3AHATHI

Tema npakTuueckoro 3anaTus. Bonpocsl,

OTpaﬁaTblBaeMble Ha MPAKTUYICCKOM 3aHATHH

Bcero

yacoB

Y4yedHO-
MeTOANYecKoe

odecrmeyeHue

3

Pacuet mpouecca aGcopOum

[11]

Pacuer npouiecca pekTHpHUKAINN

[12]




Pacuer mporecca amcopOiuu 6 [4]
Pacuer npouecca cymkn 6 [4]
PacudeT X0I0IMIBbHBIX MPOLIECCOB 8 [4]
Ilepeuennb J1ad0pPaTOPHBIX padoT
YueOHo-
Tema smabopaTopHbIX padoT. 3agaHus, BONPOCHI, Bcero
MeTO/InYecKoe
orpadaTrbiBaeMble HAa JJA0OPAaTOPHOM 3aHATHH YacoB
olecrieyenune
1 2 3
[TpuHIUI COOOIAIOIINX COCYIOB 4 [5]
Hcredenue xunkocTei 4 [6]
HeonHopoaHbIe CUCTEMBI U CIIOCOOBI MX Pa3IeIeHUs 4 [7]
OmnpeneneHne XapakTepUCTUK HACAIOK MACCOOOMEHHBIX armapaToB 6 [8]
HccnenoBanue mpoiecca OCaKIaCHUsI 8 [9]
Hccnenoanue npouecca GuUIbTPOBAHUS 6 [10]
3ajaHus 1J19 CAMOCTOSITEIbHOI PadoThI CTYIEHTOB
YueOHo-
Bcero
Bonpocs! /151 CaMOCTOATEIbHOT0 U3y4YeH s (3aaHus) METOMYECKOe
4acoB
olecrieyenue
1 2 3
5 cemectp
Ipeamer npoueccos u annaparoB. O0IIHe MOHSATHS H ONpPeIeIeHHSsT 16 [1-4, 14]
OO0111e MPUHLUIIBI aHAJIK3a U pacdyeTa MPOoLEeCCOB U allaparos.
PaznudaHbIie cCTEMBI €IMHUI] U3MEPEHUS PU3NIECKUX BEITHUNH
I'uapoMexaHnyecKue MpPoIecchl 26 [1-4, 14]
I'mapasinueckuil paauyc U DKBUBAJICHTHBIN auameTp. Pacripenenenue
CKOpOCTEH U pacXo/ )KUAKOCTH ITPU yCTAaHOBUBILIEMCS JJAMUHAPHOM
notoke. Jlupdepenuunansusie ypaBHeHus npuxxenust Haspe-Crokca.
lanpoarHaMUUecKue KPUTEPUH MOA00Ms. [ HApOIMHAMUKA KUTISIIAX
(TICeBIOOKMKEHHBIX) CII0EB
TennoBble nmpouecchl 38 [1-4, 14]
[Nepenaua Teruia TETIONPOBOAHOCTHIO. Y paBHEHHE TETUIONPOBOTHOCTH
MJIOCKOM CTEHKHU. Y PaBHEHUE TEIUIONPOBOHOCTH LIUIMHAPUYECKON
creHkd. TernoBoe n3nydyenue. [lepenaya Temna KOHBEKLUEH
6 cemecTp
Maccoo0MeHHBIe TPOoIecChI 30 [1-4, 13, 14]

KOHBEKTHBHBIN MacconepeHoc. Y paBHEHUS MacCOOTAa4YH U




Maccorneperoca. Yucno enuHui nepeHoca. Beicora e iMHAIIBI TepeHoca.
PacueT OCHOBHBIX pa3MepOB MacCOOOMEHHBIX armapaToB. Maccomepenaua
c TBepaoH (azoit

MemOpaHHBIE TPOIECCHl XUMUYECKONU TEXHOJIOTUH

XoJ10AMIbHBIE MPOLIECCHI 43 [1-4, 13, 14]
[leperonka u  pektudukanus.  YpaBHEHUS  paOoOuMX  JIMHHI.
MatepuaibHBIi W TEIUIOBOM OajaHC peKTH(UKAITMOHHONW KOJIOHHBI.
@dnermoBoe umcio. CrenuanbHble BUABL  pekTudukamun. Cyika.
Crioco6b1 cymku. OCHOBHBIE MapaMeTphbl BIAKHOTO BO3ayXa. MeTo.bl
onpezieNieHus] pacxojia BO3AyX M Teruia Ha cymKy. CKOpOCTh CYIIKH,
MEPUOIBI CYLIKH.

OxJaXJaroIIne areHThl U CIIOCO0BI oXyIaxaeHus. LIuKibl riry0okoro

OXJIAXKACHUA

MexaHHYECKHE MPOIEeCChI 43 [1-4, 13, 14]
Tounkoe n3menpuenne. CopTUpOBKa U Kiaccu(uKanus. Y CTpoOiCcTBO

MPOOMIIOK. Y CTPOMCTBO MEIILHHUIL TOHKOTO TTOMOJIa

KypcoBoii npoekTt

KypcoBoii mpoekT — WHIWBUAyallbHAs CaMOCTOSATENbHAs ydeOHas pa®oTa, BBINOJHSIEMAs IOJ
PYKOBOJICTBOM TIperojaBaTelsi B COOTBETCTBUM C YYEOHBIM IIJIJAHOM HalpaBleHUs XHUMHUYecKas
TEXHOJIOTHSI.

Ilenp KypcoBOTO TMpOEKTa 3aKJIIOYaeTcs B  YIIyONGHWH, 3aKpeIUIeHHH, pacIIUpeHUd U
CHCTEMATH3aIlNY TEOPETUIECKUX 3HAHUH MacCOOOMEHHBIX IPOIIECCOB, a TAK)KE B PUOOPETEHHH HABBIKOB U
OTIBITA BBIMOJIHEHHS TEXHOJIOTHUYECKUX PACUETOB U YEPTEXKEH.

KypcoBoii mpoeKT cocTOUT U3 pacueTHO-NOSACHUTEIbHOMN 3aMCKH U TpapUUecKon 4acTH.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Tpu peanmzanuu yueObHOTO MaTepuana kypca «IIporecchl U anmmapaThl XUMHUYECKOW TEXHOIOTHN)
UCTIONIB3YIOTCSL  pa3iuyHble 00pa3oBaTeNbHbIE TEXHOJOTHH, CIIOCOOCTBYIOIIHME CO3JaHMI0 aTMOCHEpH
CBOOOJTHON M TBOPYECKOH JMCKYCCHM KaK MEXAy IpernojaBaTeieM M CTYACHTaMH, TaK U B CTYJIEHUYECKOH
rpymre. Llensio mpu 3TOM sIBiIsSIeTCS BBHIPAOOTKA y CTYIEHTOB HaBBIKOB M KOMIIETEHIIMH, MO3BOJISIOIINX
CaMOCTOSITEIIFHO BECTH HUCCIIEAOBATENILCKYIO H HAYYHO-TIEJarOTHIECKYIO padoTy.

[IpakTHyeckas TMOATOTOBKA NpU peajdu3alMyd y4eOHOM JUCHUIUIMHBI OpraHu3yeTcs IyTeM
NPOBEIECHUS MPAKTUYECKUX M JIAOOPATOPHBIX 3aHATHH, MPEIyCMaTPUBAIOLIMX Y4acTHe OOy4aroIlHUXcsl B
BBITIOJTHEHUH OTJEIBHBIX JIEMEHTOB Pad0T, CBSI3aHHBIX ¢ OynyIiei mpodeccuoHaIbHOM A TEIBHOCTHIO.

[IpakTryeckass TMOATOTOBKA TaK)Ke BKIIOYAET B ceOs 3aHATHS JIEKIMOHHOTO THIIA, KOTOPBIC
IpelycCMaTpUBAIOT MepeAady yueOHOW HH(popMaruu 00ydaromuMcs, HEOOXO0AUMOM JUIsl MOCHEAYIOLIEro

BBITOJIHEHHS paboT, CBA3aHHBIX ¢ Oynymeil npodeccHoHaIbHOM AesITeTbHOCTHIO.



AynuTOpHBIE 3aHATHS MPOBOAATCS B BUAE JeKUud ¢ ucnoabp3oBaHueM I[IK u xommbrorepHoro
MPOEKTOpa, MPAKTUYECKUX 3aHATUM, ¢ ucnosib3oBanueM [IK nmpu npoBegenun pacueroB. CamocTosiTebHAS
paboTa CTYIEHTOB MPOBOAUTCS IOJ PYKOBOJICTBOM IIperojaBaTesiel, ¢ OKa3aHHEM KOHCYJIbTAMA U
ImoMouu mnpu nmoAroTOBKC K KOHTPOJIbHBIM pa60TaM, BBITIOJIHEHUHN JOMAITHUX 3aHaHHﬁ.

DoH/1 OLIEHOYHBIX CPEACTB

@OHJ OLIEHOYHBIX CPEICTB MO IUCHUIUIMHE O00ecredyuBaeT IMPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTaToB 00ydeHHs (KOMIIETEHUMH M HMX HHIUKATOPOB) IOCPEICTBOM MEPONPUATUN TEKYIIEro,
pyOEKHOTO U IPOMEKYTOUHOTO KOHTPOJIS IO JTUCIIUILTHHE.

CBs13b Mex1y (pOpMUPYEMBIMU KOMIIETEHIIMSIMUA U (JOPMAMU KOHTPOJISI KX OCBOCHUS IPEACTABICHA B

clenyrolel TabuIle:

HanmenoBanue
Ne Kon n HauMeHoBaHME MHAUKATOpA HanmenoBanue
KOHTPOJINPYEMBIX
n/n JNOCTHKEHHS] KOMIIETEHIIUI OLICHOYHOT'O CPEICTBA
pazzenoB (Tembl)

1 cemectp

Bxo1HO KOHTPOJIb

Bormpocs! BXoaHOTO
1 | BxoagHO#i KOHTPOJb
KOHTPOJIs (YCTHO)

ATTGCTaI_II/ISI pa3aciioB, TCKYH_IPII;'I KOHTPOJIb YCIICBACMOCTHU

1 [Mpenmer mpoueccoB u | YK-6, I1IK-1, TIK-2, TIK-3, I1K-7, T[TK-12 Ortuet 110
anmnaparos. Ob6mue nabopatopHoit pabote
TTOHSITHS u (TMCBMEHHO)
OTIpeIeIICHUS
IM'uapomexannveckue TecT (MUCHMEHHO)
MIPOLIECCHI

2 TenoBble mpoLecchl YK-6, IIK-1, IIK-2, I1K-3, [IK-7, I[IK-12 TecT (MUCBMEHHO)

[IpomexxkyTouHas arrectauus

1 | Dk3amen VYK-6, IIK-1, TTK-2, IT1K-3, T1K-7, T1K-12 TecT (MUCBMEHHO)

2 cemecTp

Bxo1HOI KOHTPOJIb

Bormnpocs! BxoaHOTO
1 | BXoagHOIi KOHTPOJb
KOHTPOJIS (YCTHO)

ATTecTanus pa3eNnoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

1 MaccooOMeHHBIE VK-6, I1K-1, TIK-2, TIK-3, TIK-7, I[1K-12 Pemienne 3aja4

MPOILIECCHI (TMCBMEHHO)

Tect (mucbMeHHO)

2 XonoauibHBIE VK-6, I1K-1, TIK-2, I1K-3, TIK-7, TIK-12 Pemenne 3a7a4




MPOIIECCHI (TMCBEMEHHO)
Mexannueckne
MPOIIECCHI Tect (mucbMeHHO)
IIpomesxyTouHas arrecranus
3 | Dx3amen VK-6, I1K-1, I1IK-2, T1K-3, T1K-7, [1K-12 Tect (MUCHMEHHO)
OueHo4yHbIE CpeCcTBA
N HaumenoBanue [IpencraBnenue
[\
/_ OLICHOYHOI'O KpaTkas xapakTepucTHKa OLIEHOYHOI'O CPEACTBA | OLIEHOYHOI'O CPEJCTBA B
o cpesncTBa bonae
1 cemectp
1 | Bxoanoit CpenctBo  KOHTpOJsl, OpraHM30BaHHOE  Kak | YCTHBIN onpoc - YO
KOHTPOJIb crienyanbHas Oecena IperoiaBaTens c
00yyaroImyMcsl Ha TeMbl, CBA3aHHbIE C U3ydyaeMOn
JUCLUIUIMHOM, M pacCUYMTaHHOE Ha BBIACHEHHE
o0bema 3HAHUU oOyuatornerocs 1o
OIpEe/IIECHHOMY pa3zieny, TeMe, IpolIeMe U T.1I.
2 | Otuer no TexHuueckoe cCpeacTBO, KOTopoe MokeT ObITh | JlaboparopHas paboTa -
71a00paTOpPHOI | UCIIONB30BAaHO JUII KOHTPOJIA TNpHOOpeTeHHbIX | JIP
pabore CTYJEHTOM MNPOQECCHOHANbHBIX HABBIKOB U
YMEHUU o YIPaBICHUIO KOHKPETHBIM
MaTepHaIbHBIM 0OBEKTOM.
3 | Tecr Cucrema CTaHIapTU3UPOBAHHBIX 3amannii, | Tectsr - T
MO3BOJISAIIONIAS  AaBTOMATU3MPOBATh  MPOLELYPY
U3MEPEHHsT  YpPOBHSA  3HAHUW W YMEHHH
o0yyJaromerocs.
2 cemecTp
1 | Bxoanoit CpencTtso  KOHTpOJISI, OpPraHUW30BAHHOE  Kak | YCTHBIM omnpoc - YO
KOHTPOJIb creruaabHas Oecena IpenojaBaTesns C
00y4aromuMcsi Ha TeMbI, CBA3aHHbIE C U3ydyaeMOn
JUCIUIUINHOM, M pPacCUMTaHHOE Ha BBISICHEHHE
o0bema 3HaHUN oOyuarolerocs o
OTIpe/ielIEeHHOMY pa3zeny, TeMe, podseMe U T.I.
2 | [Ipaktnyeckoe | Pemenwue 3amad peKOHCTPYKTUBHOTO YPOBHS, Pemenue 3anay - 311
3aHsTHE MO3BOJIAIOIINE OLIEHUBATh U IMarHOCTUPOBATH
YMEHMsI CHHTE3UpPOBaTh, aHAIIU3UPOBATh,
000011aTh (haKTHUECKUI U TEOPETUUECKUN




MaTepuai ¢ (GOpMyIHpOBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIEHUEM MPUYNHHO-

CJIICACTBCHHBIX CBsI3CH.

3 | Tecr

Cucrema CTaHJAapTU3UPOBAHHBIX 3a/IaHHH,
MO3BOJISAIONIAS  aBTOMATU3UPOBATh  MPOLELYPY
W3MEpPEHUsI  YpOBHS  3HAaHUM U YMEHHH

00y4aroierocs.

Tector - T

MeToauyeckue MaTepuajibl, oONpenesiloNMe TMPoleAypbl ONEHUBAHUS 3HAHMI,

yMeHM,

BJIAJICHUI M (WJIH) ONBITA AeSITeJIbHOCTH, XaPAKTEePU3YIOIIUX 3Tanbl (()OPMHUPOBAHUSA KOMIIETEHIIUI.

1 cemecTp

Bonpocel BxogHoro kourpoJis (YO):

1. XMMHKO-TEXHOJIOTHUYECKUI mpouecc
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. Knaccudukanus XuMuueckux mpoIreccoB Mo Croco0y opraHu3aiuu
. XUMHUYECKUI PEAKTOP

. Kimaccudukanus XaMH4ecKux peakTopoB

. Pexxumbl Te4eHUS )KUAKOCTH

. TennoBele peXUMbl XUMHUECKUX PEAKTOPOB

. PeakTop neanbHOro cMEmeHust

. PeakTop n1eanbHOr0 BEITECHEHUS

. IlonsTHe Katanu3 u KaTaJIn3aTOpbI

10. I'omorenHbIe B TETCPOTCHHLIC ITPOLIECChI

Bomnpocsl 1J151 oT4yeTa no JadoparopHoii padore Nel:

1. Uto Takoe pacxoj sKUIAKOCTH?

2. 15151 yero NpuUMEHSI0TCS APOCCeNbHbIE TPUOOPHI?

3. Uemy paBHa CKOPOCTb UJI€aIbHON KUKOCTH P MOCTOSSHHOM YPOBHE?

4. Yto Takoe NOMpPaBOYHbIN KOAPPHUIUEHT U TJIe OH PUMEHSeTCs?

5. Kakoii xapakTep HOCHT MPOIIecC UCTECUYSHUS )KUIKOCTH MPH IIEPEMEHHOM YPOBHE H MIOYeMYy ?

Bonpocel 1J151 oT4eTa 1o JadoparopHoii padore No2:

1. Yro Takoe rugpocTaThKa?

2. OCHOBHO€ ypaBHEHUE THAPOCTATUKHU.

3. ®opmynupoBka 3akoHa [lackans.

4. OnpenienicHUe YPOBHS OJTHOPOIHOM JKHIKOCTH, KOTOPOH 3aIOTHEHBI COOOIIAIOIITHECS COCY/TBI?

5. UeMy paBHBI YPOBHH Pa3HOPOJIHBIX KUJIKOCTEH B COOOIIAIONIUXCS COCY/ax ?

Bonpocs! 1Js1 oTyera no 1adoparopHoii padore Ne3:

1. Yto Takoe HEOJTHOPOIHbIE CUCTEMBI U U3 YETO OHU COCTOSIT?

2. KakoBbI pa3Mepsbl TBEPABIX YACTHII, COAEPKAIIUXCS B MbLUINA?



3. Kakast 3 HEOAHOPOIHBIX CUCTEM COCTOMT U3 ABYX KHJIKOCTEH?
4. Yto Takoe MHBEPCHS?
5. Ilpu kakoM ruapoMexaHU4YEeCKOM MPOIecce CBOMCTBA 3€PHUCTOTO Marepualia MpubImKaTcs
K CBOMCTBaM KHJIKOCTH?
Bonpocs! 14151 oTueTa 1o jgadoparopHoii padore Ned:
1. Yro Takoe Hacaaka?
2. [lepeuncnure TpeOOBaHUS, IPEABIBIIEMbIC K HACAKAM.
3. Kakue crocoObl ykianku HacaJ0K MPUMEHSIOTCS B MaCCOOOMEHHBIX anmaparax? OxapakrepusyiTe
KKIBIHA CIIOCO0 YKIIaIKH.
4. JlaiiTe XapaKTepUCTUKY XOPJOBOM JEPEBSIHHON HACaJIKE.
5. B xakoMm ciydae oTAalOT MPEAnouTeHue MEJIKO HacaJke U moyemy?
Bonpocsl 1J191 oT4eTa 1o JadoparopHoii padore NeS:
1. ITonarue nporecca ocaxaeHusd. [1ox neficTBueM Kakux CUJI IPOUCXOJUT OCAXKJIECHUE TBEPIbIX
qacTur?
2. Yro Takoe cBOOOAHOE MIIM CTECHEHHOE OCaxaeHue?
3. Uem 00yCNOBIEHO TIOCTETIEHHOE YIIJIOTHEHUE YaCTHII?
4. 3MeHeHHne CKOPOCTH OTCTaUBaHUS ¢y BO BPEMEHHU T IIPU MEPUOJIUYECKOM MIPOLIECCE OCAKIACHHUSL.
5. OT yero 3aBUCHUT CONPOTUBIICHUE YACTHIIBI IPU €€ OCAKIACHUN?
Bomnpoce! 1151 oTyeTa no sjaboparopHoi padore Ne6:
1. Yro Takoe ¢punbTpoBaHUEe?
2. Kakue cucreMbl Ha3bIBaloTCA HEOJHOpoAHBIMU? [IpuBeuTe NpuMepbl HEOJHOPOIHBIX CUCTEM.
3. TloHsaTHs CcTalMOHApHOIO M HecTalMOHapHOro ¢uiusTpoBanus. 4. Yem oOycinoBieH BBIOOD
(GUIBTPOBAIILHON NEPEropoaku?
4. Kak pa3zzaenstoTcs mpouecchl puabTpoBaHUs 0 MEXaHU3MY GUIBTPOBAHUSA?
5. YTo Takoe Npou3BOAUTEIBLHOCTD (PUIBTPOBAHUS U CKOPOCTh (husibTpoBanusa? Kakue gpakTopsl BIUSAIOT
Ha HUX?
2 cemecTp
Bomnpocel BxoaHoro koutpoJas (YO):
1. UneanbHble U peaibHbIE )KUIKOCTH
. Uto u3yvaet ruapocTaTuka’?
. Uro usyuaet ruipoauHaMuKa’?
. PexxuMbl TeueHns KUAKOCTH
. Ocaxxmenue, ocauTeIIN
. @unpTpanus, GUIbTpOBaIbHbIE allapaTh
. IlepemerieHne )KUIKOCTH, HACOCHI

. HCpCMCH_II/IBaHI/Ie KHUAKOCTHU, MEIIAJIKH
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. OcHOBHEBIC TOHATHS TEIIJIOBBIX IIponeCcCcoB



10. BeimapuBanue
3amauu Ui BHINOJHEHUS] NPAKTHYECKUX 3aHATHI:
1. XKunkas cmech conepkut 58,7% (Mmoi.) Tonyona u 41,3% (Mo0:1.) 4eTBIPpEXXJIOPUCTOTO yriaepoaa (4.X.y.).
OnpenenuTh OTHOCHUTENBHYIO MAacCOBYIO KOHIEHTpamuio Toiyoja X (B KI TONYOJda/KI 4.X.y.) M €ro
00BbEMHYIO MAacCOBYIO KOHIIeHTparuio Cy (xr/m°). ILIOTHOCT TOJIYOJIA Proy = 870 KI/M°, ILIOTHOCTD 9.X.y. =
1630 kr/m>.

2. Bo3ayx armochepHOro maBieHHS TpU TEMIEpaTrype 35%C HachleH BOLSHBIM apom.
OnpenenuTth MapuuaibHOE ABICHIE BO31yXa, 00EMHBIN U MAaCCOBBIN % Mapa B BO3AYIIHO-TIAPOBOM cMecH
U €ro OTHOCUTEIIbHYI0O MAacCOBYIO KOHIIEHTPAIMIO, CUMTasi 00a KOMIIOHEHTa CMECH HICaJbHBIMHU Ta3aMH.
AtmochepHoe maBieHue 745 MM pr. cT. OnpeAenuTh TaKkKe IUIOTHOCTh BO3IYIIHO-TIAPOBOM CMECH,
CPaBHUTH €€ C INIOTHOCTHIO CYyXOro rasa.

3. Kunkas cmech comepxut 58,6% (mod.) Tonyona u 41,4% (MOJ1.) 4EThIPEXXJIOPUCTOTO YIiiepoaa
(a.x.y.). OnpeneauTh OTHOCUTEIHLHYIO MAaCCOBYIO KOHIICHTPAIIMIO TOJTyona X (B KT TOJIYOJIa/KT 4.X.y.) M €r0
00BEMHYIO MacCOBYIO KOHIIeHTparuio Cy (KF/M3). [110THOCTDH TOMYOINA Proy = 870 KF/M3, IUIOTHOCTH 4.X.y. =
1630 kr/m>.

4. Bozmyx arMocgepHOro [aBJICHUS MpH TeMIeparype 36°C HACHIEH BOISHBIM IIapOM.
OnpenenuTth MapuuaibHOE JIABICHIE BO3TyXa, 00bEMHBIN H MacCOBBIN % IMapa B BO3AYIIHO-TIAPOBOM cMecH
U €ro OTHOCUTEIbHYIO MAacCOBYIO KOHIIEHTPAILHIO, CUMTasg 002 KOMIOHEHTAa CMECH WJCAIbHBIMHU ra3aMu.
AtMocdepHoe naBineHue 745 mm pr. cr. Ompenenuth TakkKe IUIOTHOCTh BO3IYLIHO-TIAPOBOW CMECH,
CPaBHMTH €€ C INIOTHOCTBIO CYXOTo rasa.

5. Kunkas cmech comepxut 58,5% (mod.) Tonyona u 41,5% (MOJ1.) 4eThIPEXXJIOPUCTOTO Yriiepoaa
(u.x.y.). OnmpenenauTb OTHOCUTENHHYIO MAaCCOBYIO KOHIIEHTpAIIHIO ToNyona X (B KT TOJNYOJa/KT 4.X.y.) U €ro
00BEMHYIO MacCOBYIO KOHLEHTpaiuo Cy (xr/m°). TI10THOCTD TOIIYOJA Prox = 870 KI/M>, IIOTHOCTD q.X.y. =
1630 kr/™°,

6. Bosagyx armochepHOro maBiieHus IpU TeMIEparype 37°C HachIeH BOISTHBIM IIapOM.
OnpenenuTth MapuaibHOE JIaBJICHUE BO3TyXa, 00EMHBIN U MAaCCOBBIH % Tapa B BO3IYIIHO-TIAPOBOM cMecH
U €ro OTHOCUTEIbHYI0O MAacCOBYIO KOHIIEHTpPAIIMIO, cUUTas 00a KOMIIOHEHTAa CMECH HJI€aTbHBIMU Ta3aMH.
AtMocdepHoe naBneHue 745 mm pr. cr. OmpenenuTh Takke IUIOTHOCTh BO3AYLIHO-TIAPOBOW CMECH,
CPaBHUTH €€ C INIOTHOCTBIO CYyXOro rasa.

7. Kunkas cmech comepxut 58,4% (mod.) Tonyona u 41,6% (MOJ.) 4ETHIPEXXJIIOPUCTOTO YIiiepoaa
(u.x.y.). OnpeneauTh OTHOCUTENHHYIO MAaCCOBYIO KOHIICHTPAIIMIO ToNyona X (B KT TOJIYOJa/KT 4.X.y.) U €ro
00BEMHYIO MacCOBYIO KOHLEHTpaiuo Cy (xr/m). TInOTHOCT TOJIyOJIa Prox = 870 /M3, TIIOTHOCTB 9.X.y. =
1630 kr/m>.

8. Bo3nyx armocdepHOro naBieHUs IpH TeMIEparype 38°C HaCBIIICH BOJSHEIM 1apoM.
Onpenenuts napuaiabHOE aBICHHE BO31yXa, 00BEMHBIN U MAacCCOBBIN % Mapa B BO3AYIIHO-TIAPOBOI cMecH
U €r0 OTHOCUTEIbHYI0O MAacCOBYIO KOHIIEHTpPAIHIO, CUMTass 002 KOMIOHEHTAa CMECH WJCAbHBIMH Ta3aMu.

Atmocheprnoe maBieHue 745 MM pr. cr. OnpeAenuTh TaKkKe TUIOTHOCTh BO3IYIIHO-TIAPOBOM CMECH,



CPaBHUTH €€ C INIOTHOCTBIO CYXOro rasa.

9. Kuaxkas cmechb coaepxut 58,3% (moin.) Tonyona u 41,7% (MoJ1.) 4eTBIPEXXJIOPUCTOTO Yyriiepoaa
(4.x.y.). OnpenenauTb OTHOCUTEIBHYIO MAaCCOBYIO KOHIIEHTpAIHIO ToJyosna X (B KT TOJYOJIa/KT 4.X.y.) U €ro
00BbEMHYIO MAacCCOBYIO KOHIIeHTparuio Cy (xr/m°). [LIOTHOCT TOJIYOJIA Proy = 870 KI/M°, ILIOTHOCTD 9.X.y. =
1630 kr/m°,

10. Bo3myx armocdepHOro maBieHUsS TIpUH TeMIEpaTrype 39°C HachblmeH BOISHBIM apoM.
Onpenenuts napyaibHOE JIaBJICHHE BO31yXa, 00bEMHBIN U MacCcOBBIN % IMapa B BO3AYIIHO-IAPOBOIl cMecH
U €ro OTHOCUTEIIbHYI0O MAacCOBYIO KOHIIEHTPAIMIO, CUMTasi 002 KOMIIOHEHTa CMECH HICaJbHBIMHU Ta3aMH.
Atmocdeprnoe nasienue 745 MM pr. cr. OmnpenesnuTh TakKe IJIOTHOCTh BO3IYLIHO-TIAPOBOW CMECH,
CPaBHUTH €€ C INIOTHOCTBIO CYXOro rasa.

11. Beruucauth coctaB paBHOBecHOU mapoBoid ¢a3zel mpu 30°C 115 KUAKOCTH, COCTOSIIEH U3 CMECH
reKcaHa v BOJbl, IPEIoaras ux MojaHylo B3aUMHYIO0 HEPACTBOPUMOCTD.

12. BeraucnauTh cocTaB paBHOBECHON mapoBoi ¢a3el mpu 63°C i KHUIKOM CMECH, COCTOSIIEH U3
45% (mom.) 6enzona u 55% (mo:.) Tomyona.

13. Beuucanth coctaB paBHOBECHOU mapoBoi (a3zel npu 35°C mi1s KUAKOCTH, COCTOSIIEH U3 CMECU
reKcaHa v BOJbl, IPEIoJaras ux MojaHylo B3aUMHYIO0 HEPACTBOPUMOCTD.

14. BeraucauTh cOCTaB paBHOBECHOM mapoBoi ¢a3el mpu 65°C i KHUIKOH CMECH, COCTOAICH U3
50% (mo:.) 6ensona u 50% (Mou1.) ToMyoa.

15. Beuucauth coctaB paBHOBecHOU mapoBoi ¢a3zel npu 40°C 115 KUAKOCTH, COCTOSIICH U3 CMECU
reKcaHa M BObl, IPeosaras ux MojaHyo B3aUMHYIO HEPACTBOPUMOCTD.

16. BeruncauTh coctaB paBHOBECHOM MapoBoit ¢asbl npu 67°C ans KUAKOW CMECH, COCTOSIIEN U3
55% (mom.) 6ensona u 45% (Mo1.) TOTyOIIA.

17. BeI4MCIUTH COCTaB paBHOBECHOM MapoBoil ¢a3el npu 45°C 1151 )KUIKOCTH, COCTOSIIEH U3 CMECH
reKcaHa U BOJbI, IPEJIoaras ux MojaHyl B3aUMHYIO HEPACTBOPUMOCTD.

18. Beruucauth coctaB paBHOBeCHOM mapoBoi ¢assl mpu 70°C mias KUIKOH CMECH, COCTOSIILEN U3
60% (moi.) 6enzona u 40% (moJ1.) Tomyorna.

19. BeluMcauTh cOCTaB paBHOBECHOM MapoBoil ¢a3el npu 55°C 1i1st )KUIKOCTH, COCTOSIIEH U3 CMECH
reKcaHa M BOJbI, IPEAIoJaras ux MoJIHy0 B3aUMHYIO HEPACTBOPUMOCTb.

20. BeruncnuTh coctaB paBHOBeCHON mapoBoit ¢azbl mpu 68°C 11s )KUIKONH CMECH, COCTOSIIEH U3
56% (momn.) 6enzomna u 44% (MoJ1.) TOTyoOa.

TecroBble 3a1aHuA:
BapuanTt Nel
1. ®opmynupoBka 3akoHa Puka:
a) Macca BemectBa dM, mupomubdyHaMpoBaBIIETO 3a BpeMsl dr, TPOMOPIMOHAIBHA TPATUEHTY
KOHIICHTpAIHH dc/dn 3TOro BellecTna
6) w™acca BemniectBa dM, npoaudyHINPOBABIIETO 3a BpeMs dT yepe3 AIIEMEHTapHYI0 MOBEpXHOCTh dF,

MIPOTMOPIIMOHAIbHA TPAJAUCHTY KOHIICHTPAIMH dc/dn 3TOTO BEIIECTBA



B) Macca BemiectBa dM, nponuddyHaupoBapiiero 3a Bpems dr 4epe3 dIIEMEHTapHYI0 MOBEpXHOCTh dF,
MPOMOPLMOHANIbHA TPAJAUEHTY KOHIIEHTPAIUH d11 3TOTO BELECTBA

r) macca BemecTBa dM, npoauddyHIUPOBABIIETO 32 BpeMsl dr 4epe3 AJIeMEHTapHYI MOBEPXHOCTh dF,
IPONOPLHOHATIFHA KOHLIEHTPAIMH dc 3TOTO BELIECTBa

BapuanT Ne2

1. MonekynsapHoit nuddy3ueii Ha3pIBaeTCs

a) MepeHoc pacrpeesieMoro BeuecTBa, Mol AeHCTBUEM TypOYICHTHBIX MyJIbCallHil;

0) mepeHoC pacmpenensieMoro BEIIECTBA, OOYCIOBICHHBIA OECIOPSIOUYHBIM TEIJIOBBIM JIBH)KCHUEM
MOJIEKYJI, aTOMOB, HOHOB, KOJUTOUHBIX YaCTHII.

B) TEPEHOC pacHpelesieMOro BellecTBa, OOYCIOBICHHBIM YHOPSAOYEHHBIM TEIJIOBBIM JBH)KEHHUEM
MOJIEKYJI, aTOMOB, HOHOB, KOJUTOUIHBIX YaCTHII,

I') MEPEHOC pacCTpeiesieMOT0 BEUIeCTBa, OOYCIOBICHHBIH TYpOYJIEHTHOTO JIBUXKCHHUS MOJICKYJ, aTOMOB,
MOHOB, KOJUTOMTHBIX YaCTHII.

Bapuant Nel

2. Koapdunuent mpomnopunoHaibHOCTH D B BeIpaskeHUU 3akoHa DuUKa Ha3bIBaETCS

a) KO3 PUIMEHTOM COpOInY;

0) k03(pPUIHEHTOM MPOHUIIAEMOCTH;

B) K03 durineHTom adbcoponmu;

r) ko3 duienrom nuddysuu.

BapuanT Ne2

2. Ha 4ro yka3bIBaeT 3HaK «-» B BhIpaKeHUHU 3akoHa Puka?

a) MonekyaspHas auddys3us Bcerga MpPOTEKaeT B HAMpPaBICHUW  YBEIMYEHUS  KOHICHTpAIUU
pacrpenenseMoro KOMIOHEeHTa;

0) MonekynspHas nud@ys3us Bcerga MpoTeKaeT B HAMpaBICHUHM YMEHbBIIEHUS BPEMEHU paclpeieleHUs
KOMIIOHEHTA,

B) MosekyisipHast uddy3us Bcerna NpOoTeKaeT B HANpPaBICHHHM yMEHBIICHHS  KOHIIEHTPAITUH
pacrpenensieMoro KOMIOHEHTa;

r) MmonekyispHas auddysus Bcerma MpoTeKaeT B HANPABICHUU YBEIMUEHHUS BPEMEHHU paclpeesieHus
KOMIIOHEHTA.

Bapunant Nel

3. Ilpu dpusmgeckoit abcopOIm

a) moryIouiaeMselii ra3 (abcopOTHB) HEe B3aMMOJICHCTBYET XUMUYECKH ¢ a0COPOEHTOM;

0) abcopOTHB 00pa3yeT ¢ aOCOPOCHTOM XMMHUYECKOE COSTNHEHNE;

B) B aOCOpOTHBE 00pa3yIOTCsl COCTUHEHNS,

T) B abcopOeHTe 00pa3yroTcs COeTNHEHUSI.

Bapuant Ne2

3. IIpu xumudeckon abcopOIun



a) MoryIouIaeMslii ra3 (abcopOTHB) HE B3aMMOJICHCTBYET XUMHUYECKH C aOCOPOESHTOM;

0) abcopOTHB 00pa3yeT ¢ aOCOPOCHTOM XMMHUYECKOE COSTMHEHNE;

B) B aOCOpOTHBE 00pa3yrOTCsl COCTUHEHNS,

r) B abcopbenTe 00pa3yroTcsi COeAMHEHUS.

BapuanTt Nel

4. B kakux abcopOepax IMOBEPXHOCTHIO CONPHKOCHOBEHHsSI (a3 SIBISCTCS 3€pKAI0 HEMOABMIKHOW HIIH
MEJIUICHHO JBMKYILEHCSI JKUJAKOCTH, HITH JKE€ TIOBEPXHOCTh TEKYIICH KUIKOW TUICHKH?

a) B HacaJo4HBIX abcopbepax;

0) B Tapenpyareix abcopoepax;

B) B abcopOepax MOBEPXHOCTHOTO U TJICHOYHOTO THUIIA;

T') B paclbUIMBAIOMUX abcopoepax.

Bapuant Ne2

4. B kakux abcopOepax abCOpOCHT MOCTYIMAeT Ha BEPXHIOI TPYOHYIO PEIIETKY, pacipeaeseTcs mo Tpydbam
U CTEKACT M0 UX BHYTPEHHEW MOBEPXHOCTHU B BUJIC TOHKOH IJICHKH?

a) B HAcaJO0YHBIX abcopbOepax;

0) B TapenpyaTbix abcopoepax;

B) B abcopOepax MOBEPXHOCTHOTO U TNICHOYHOTO THIIA;

T) B TpyO4arbix abcopbepax.

Bapuant Nel

5. Urto sBnsieTCs TOBEPXHOCTHIO KOHTakTa (a3 (OCHOBHOM 00JIaCTbIO MaccOOOMEHa) B HACaJIOYHBIX
abcopbOepax?

a) CMOYEHHas MMOBEPXHOCTh HACAKHY;

0) mepepacnpeenuTeNb KUIKOCTH;

B) OIIOPHBIE PEILETKHY;

T') CJIOW NEHBI Ha TapeJKe.

BapuanT Ne2

5. Urto sBiseTcs NOBEPXHOCTHIO KOHTakTa (a3 (OCHOBHOM 007acThi0 MaccOOOMEHAa) B Tapenpdarhbix
abcopbepax?

a) CMOYEHHAs TIOBEPXHOCTh HACAIKH;

0) pacripenenuTeNb XKUIKOCTH,

B) CJIOH TIEHBI HA TapeliKe;

I') TpyOBI.

Bapunant Nel

6. IIpu kakoil cxeme aOCOPOLIMOHHBIX YCTAHOBOK a3 MPOXOIUT uepe3 abcopOep CHU3Y BBEPX, a KUAKOCTh
CTEKaeT CBepXy BHU3?

a) NPsIMOTOYHOM;

0) OTHOCTYNEHYATOMN C YaCTUYHON PEeIUPKYIIAIHCH;



B) MHOT'OCTYTIEHYATOH C pELUPKYIALUEH;

') MPOTUBOTOYHOM.

Bapuant No2

6. IIpu xaxoii cxemMe aOCOPOLMOHHBIX YCTAHOBOK YXOJISIIIUI ra3 COMPHKACACTCS C KUIKOCTHIO?

a) MPsIMOTOYHOM;

0) OIHOCTYNEHYATON C YaCTUYHOUN PEeIUPKYIIAINCH;

B) MHOT'OCTYTIEHYATON C peLIUPKYIIALUEH;

I') IPOTUBOTOYHOM.

BapuanTt Nel

7. B Kakux ciaydasx MpUMEHSAETCS MPOCTast MeperoHka?

a) TOJIBKO JUISl pa3/ieeHusl CMECEH, JIETY4eCTH KOMIIOHEHTOB KOTOPBIX OJMHAKOBBI;

0) TOJIBKO U1 pa3AesieHUs] CMECEH, JIETY4eCTH KOMIIOHEHTOB KOTOPBIX CYLIECTBEHHO Pa3IMyHbI;

B) JIJIS1 )KUJIKOCTEN U T'a30B, JIETY4YECTh KOTOPhIX HE UMEET 3HAYECHHUE;

I') Ul )KUJKOCTEH, JIETYy4eCTh KOTOPBIX HE MMEET 3HAUeHHE U JUISl Ta30B, JIETYYECTH KOTOPBIX CYLIECTBEHHO
pa3INYHBI.

Bapuant Ne2

7. Yro Ttakoe ¢rerma?

a) 3TO >KHUJKOCTb, BO3BpallaeMas [yl OPOIIEHUS PEKTH(PUKALMOHHOM KOJOHHBI M B3aUMOJIECHUCTBUS C
[IOTHUMAIOLMMHUCS 110 KOJIOHHE [1apaMy;

0) ocTaToK (HM>KHUN IPOAYKT);

B) peKTUQUKAT (BEpXHUI IPOAYKT);

I') 3TO BOCXOSIIHUI MOTOK Napa U3 HUKHEW 4aCTH KOJOHHBI.

Bapuant Nel

8. UTo Takoe FKCTpaKT?

a) HUCXOJIHBIN pacTBop;

0) OCTarouHbI HWCXOAHBIA PAcTBOP, M3 KOTOPOTO C TOW WM HWHOM CTENEHBIO TIOJHOTHI YHAAJICHBI
JKCTparupyemMble KOMIIOHEHTHI;

B) U30MpaTeNbHBIA PACTBOPHUTEID;

') pacTBOP U3BJICYCHHBIX BEIIECTB B AKCTPATEHTE.

Bapuant Ne2

8. Uro Takoe paduHar?

a) OCTaTOYHbIA HUCXOOHBIA PACTBOP, W3 KOTOPOIO C TOW WM HMHOW CTENEHBbIO IOJHOTHI YAJIECHbI
JKCTparupyemMble KOMIIOHEHTHI;

0) UCXOTHBIN PacTBOD;

B) U30UpaTeNbHBIA PACTBOPHUTEID;

I') PaCTBOP M3BJICUEHHBIX BELIECTB B HKCTPAreHTe.

Bapuant Nel



9. B kakoM ciydae SKCTpakUusl 3aKJIIOUaeTcs B M3BJICUEHUHM TBEpAoW (a3pl, mpuueM HU3BIEKaEMBbIN
KOMIIOHEHT IOCJIEZ0BATENbHO PACTBOPSIETCA B JKUAKOCTH (M30MpaTeIbHBIM PACTBOPUTEINIEM), TPOHUKAIOIIEH
B IIOPBI UCXO/IHOTO CII0XKHOTO TBEPAOIO BEIECTBA, TUPPYHAUPYET K HAPYKHOW MOBEPXHOCTH MOCIIEIHET0 U
3areM JUQPYHIAUPYET OT 3TOM MOBEPXHOCTH B OCHOBHYIO MacCy KHJIKOCTU?

a), €CJIM U3BJIEKAEMBbIIi KOMIIOHEHT COAEPIKUTCS B IIOPAX TBEPOTO BEIIECTBA B PACTBOPEHHOM COCTOSHHH,

0) eciiu U3BJIEKaeMblil KOMIIOHEHT COAEP>KUTCS B IOPAX TBEPJOrO BEIIECTBA B ra3000pa3HOM COCTOSTHUM;

B) €CJIM U3BJIEKAEMbIil KOMITOHEHT COZIEPKUTCS B [TOpax TBEPAOIO BELIECTBA B TBEPIOM BUJIE;

T') €CJIM U3BJIEKAEMBbIii KOMIIOHEHT COJCPKHUTCS B TIOPAX TBEPIOTO BEIIECTBA B JICTYYEM COCTOSHUH.

Bapuant Ne2

9. B kakoM citydae 3KCTpakIHsl 3aKJII04aeTCsl B U3BJICUCHUM KOMIIOHEHTA, KOTOPbIM quddyHaupyer u3 nop
TBEPJIOT0 BELIECTBA B OCHOBHYIO Maccy KUAKOCTU?

a), €CJIM U3BJIEKAEMBIIi KOMIIOHEHT COAEPIKUTCS B IIOPAX TBEPOTO BEIIECTBA B PACTBOPEHHOM COCTOSHHH,

0) eciii U3BJIEKaEMBbI KOMIIOHEHT COJICPIKHUTCS B TIOPAaX TBEPIOTO BEIIECTBA B TBEPJIOM BUJIC;

B) €CJIM U3BJIEKAEMbIIl KOMIIOHEHT COZIEP’KUTCS B ITOPaxX TBEPOIo BELIECTBA B Ia3000pa3HOM COCTOSIHUU;

I') €CJIM U3BJIEKAEMbIi KOMIOHEHT COJEPKUTCS B IIOPAX TBEPIOTO BEIIECTBA B JIETYUYEM COCTOSHUM.

BapuanTt Nel

10. Yepes kakue MpUCIIOCOOICHHS B HEMPEPHIBHO JCHCTBYIOIINX MHOTOKAMEPHBIX aJcopOepax ¢ KUISIIUM
CJIOEM TBEp/Ible YACTHILIbI a7ICOPOCHTA CTEKAIOT CO CTYIEHU Ha CTYNECHb?

a) neppopupoBaHHBIC TAPEIIKH;

0) pactipeienuTeNbHbIE PEIIETKY;

B) TpyOBI J1sl BBIBOJIa OTPAOOTaHHOTO a1cOpOEHTa;

I') HepeTOUHbIE TPYOBI.

BapuanT Ne2

10. Yepe3 kakue MpHCIOCOOIEHHs B HEMPEPBIBHO JAECHCTBYIOIINX MHOTOKaMEpHBIX ajcopOepax ¢ KUMSAIIUM
CJIOEM Ta3 MPOXOTUT CO CTYNEHH Ha CTYIIECHB?

a) WTylLepa Juist 0TBoAA OTPabOTaHHOTIO rasa;

0) nephopupoBaHHbIE TAPEIKH;

B) TpYOBI JUIsl BEIBOAA OTPabOTaHHOTO a/1COPOEHTa;

T') IEPETOUHBIE TPYOHI.

Bapunant Nel

11. AusnexTpuueckas Cylka — 3T0

a) CyIIKa, OCYIIECTBIIsIeMasl B 3aMOPO)KEHHOM COCTOSTHUH ITPH IITyOOKOM BaKkyyMe;

0) cymka, ocymiecTBiIsgeMas IMyTeM Iepeaadr Teria OT TEIUIOHOCHUTENS K MaTephairy 4epe3 pas3aelisiomlyto
UX CTCHKY;

B) CYILIKA, OCYLIECTBIsIeMas TyTeM MepeJayl Teria HHPpaKpacHbIMU JTy4aMHu;

I') CyIIKa, OCYILECTBIsIeMas ITyTeM HarpeBaHus B M0JI€ TOKOB BHICOKON YacTOTHI.

Bapuant No2



11. CybnumanmoHHas CyIiKa — 3TO

a) CylIKa, OCYILECTBIsIeMasl B 3aMOPO)KEHHOM COCTOSTHUM ITPU ITyOOKOM BakyyMe.

0) cylka, ocylecTBIsseMas IyTeM Iepeiauu Terja OT TEIIOHOCUTENSI K MaTepually 4epe3 paszelisioLyro
UX CTCHKY;

B) CYyIIIKa, OCYIIECTBIsIeMas TyTeM Mepeaayy Teruia HHPpPaKpacHbIMU JTy4aMu;

I') CyIIKa, OCYILECTBIsIeMas IIyTeM HarpeBaHus B I10JI€ TOKOB BHICOKON YacCTOTBHI.

Bapuant Nel

12. Kak Ha3pIBaeTcs pabodee Teno, Mpy MOMOIIH KOTOPOTO OCYIIECTBISIETCS IEPEHOC TEIIa B XOJIOAMIBHBIX
yCcTaHOBKax?

a) TEIJIOBBIM areHTOM;

0) oxJIauTeNeM;

B) HarpeBareyieM;

T') XOJIOAUJIbHBIM areHTOM.

Bapuant Ne2

12. 3akoHuuTe (hpa3y: HCKYCCTBEHHOE OXJIAXICHUE

a) CBA3aHO C IIEPEHOCOM TeIjla OT Tela C MEHEEe HU3KOM TeMIieparypoidl K Teilny ¢ 0ojee BBICOKOM
TEMIIepaTypou;

0) CcBsA3aHO C IMEPEHOCOM Temja OT Tejda ¢ Oojiee BBHICOKOW TeMIeparypoil K Teldy ¢ MEHEe BBICOKOU
TEMIIepaTypoi;

B) CBsI3aHO C TMEPEHOCOM TeIUia OT Teja Cc Ooyiee HU3KOM TeMmmeparypoil K Teny ¢ 0oJjiee BBICOKOU
TEMIIEpaTypou;

I') CBSI3aHO C IEPEHOCOM TeIula OT Telaa ¢ OoJjiee BBICOKOM TeMIepaTypoil K Teny ¢ Oojiee HU3KOM
TEMIIEpaTypOH.

Bapuant Nel

13. B kakoMm amnmapare TEXHOJOTUYECKOH CXEMbl YMEPEHHOIO OXJIAXJIEHUS XOJOIWIbHBIM areHT
npeBpallaeTcs U3 rnapa B )KUJIKOCTh?

a) B KOMIIPECcCcope;

0) B KOHJIEHCATOPE;

B) B JIpOCCeIIe;

T) B HCIIApUTETIE.

Bapuant Ne2

13. B kakoM ammapare TEXHOJOTHYECKOH CXEeMbl YMEPEHHOIO OXJIaKICHHUS XOJOIWJIbHBIA areHt
IpeBpallaeTcs U3 )KUIKOCTH B ap?

a) B KOMITPECCOPE;

0) B KOHJIEHCATOPE;

B) B IpOCCeIE;

') B HCTIapUTEJIC.



BapuanTt Nel
14. JIpoGnenre TBEPABIX M XPYIKUX MaT€PUAIOB MPOU3BOIAT
a) pa3laBIMBaHUEM, UCTUPAHUEM U YIapOM;
0) pazIaBIUBaHUEM, pPaCKaJbIBAHUEM U UCTUPAHHUEM;
B) UICTUpPAHUEM, PaCKaJIbLIBAHUEM U YAApOM;
I') pa3IaBIMBaHUEM, PACKAIBIBAHUEM U YAAPOM.
Bapuant No2
14. IpoGiieHue TBEpABIX U BA3KUX MPOU3BOIAT
a) UCTUPAHUEM U yIapoM;
0) pa3IaBIMBaHUEM U UCTUPAHUEM;
B) UCTUPAHUEM U PACKAJIbIBAHUEM;
T) pa3faBiuBaHUEM U YIapOM.
BapuanTt Nel
15. Yemy paBHa CTeNeHb U3MENIBYCHUA?
a) OTHOUICHUIO CPEIHEro XapakTepHOro pa3Mepa Kycka MaTepuaja [0 M3MEIBYEHUS K CpelHeMY
XapaKTepHOMY pa3Mepy Kycka MaTepuara 1ocjiae U3MeJIbueHUs;
0) MpOM3BENCHUIO CPEAHETO XapaKTepHOro pa3Mepa KycKka Marepuana /10 H3MENBYEHUS K CpEeIHEMY
XapaKTepHOMY pa3Mepy Kycka Marepuania nocie U3MeIb4eHus;
B) OTHOIIEHHUIO CPEIHEro XapaKTepHOro pa3Mepa KyCKa MaTepHuaja I0Clie HM3MEIBYCHUS K CpelHeMy
XapakTepHOMY pa3Mepy Kycka MaTepuasa 10 U3MEJbUCHUS;
I') OTHOIIEHUIO CPEIHEro XapaKTEpHOro pa3Mepa Kycka Marepuajia K CpeIHEMY XapaKTEpHOMY pasMepy
YacTUI] MaTepuaa B oObeMe.
BapuanT Ne2
15. Paznenenue TBepAbIX 36PHUCTBIX MaTEPUAIIOB HA KJIACCHI 110 KPYITHOCTH KYCKOB MJIM 3€PEH Ha3bIBACTCS
a) U3MEJIBICHUEM;
0) KaccuduKalmei;
B) IpoOJIeHHUEM;
T') pacipeaeneHUEM.
[IpumepHbIe TEeMBI KypCOBOTO MPOEKTA:
1) Pacuer aGCcOpOIMOHHOI YCTAHOBKH MPOM3BOTUTENFHOCTRIO 21 MY/c
2) Pacuet abcopOIIMOHHON YCTAaHOBKH MPOU3BOIUTEIHLHOCTHIO 22 M/c
3) Pacuer abcopOLIMOHHOI YCTaHOBKM MPOU3BOAUTEIBHOCTHIO 23 M/c
4) Pacuer aGCOPOIMOHHOI YCTAHOBKH TIPOM3BOAHTENEHOCTRIO 24 M /c
5) Pacder abCOPOIMOHHOMN YCTAHOBKH MPOM3BOIUTENFHOCTRIO 25 MY/C
6) Pacuer abcopOLIMOHHOI YCTaHOBKM IMPOU3BOAUTEIBHOCTHIO 26 M/c
7) Pacuer abcopOLIMOHHOI YCTaHOBKM IPOU3BOAUTEIBHOCTHIO 27 M/c

8) Pacuer aGCOPOIMOHHOI YCTAHOBKH POM3BOAUTEIBHOCTBIO 28 M°/C



9) Pacuer aGCOpOLMOHHOI YCTAHOBKH MPOU3BOAHTENHLHOCTBIO 29 M /C
10) Pacuer aGcopOLHMOHHOIT YCTAHOBKH IPOM3BOAUTEILHOCTBIO 30 MY/C
OrneHMBaHUE CTYJCHTa Ha 3allUTe KYPCOBOI0 MpoeKkTa 1o auciuruinHe «[Iporecchl u ammaparhbl

XUMHUYECKON TEXHOIOTHUNY:

Bbanabl
(utoroBoit OcBoenue
. . . TpeOoBaHnusi K 3HAHUAM
PEHTHUHTOBOM | KOMIIETEHIHIi
OLIEHKH)
100-85 [IponBunyThIli | Pemenuss 3amad  JOTUYHBI, JIOKA3aTENbHBI M JIEMOHCTPHUPYIOT
YPOBEHB AHAJUTUYCCKHE U TBOPUYECKHUE CTIOCOOHOCTH CTYACHTA.
OTBeThl Ha TIOCTaBJICHHBIC BOMPOCHI TIOJHBIC, YETKHE U
pa3BepHYTEHIC.
84-70 Cpenuuii [Ipu pewmeHuM 3amayd JOMYIIEHbl HE3HAYUTENbHBIE OIIMOKH,
YpOBEHBb HCIIpaBJICHHBIC c IIOMOIIILIO «HABOIAIINX) BOITPOCOB
IperoaaBaTels.
JlaroTcsi TIONTHBIC OTBETHI HA IOCTABIICHHBIC BOIpPOCHL. [lokazaHo
YMEHHE BBIACIATH TPUUNHHO-CIICICTBEHHBIE CBS3U.
69-60 BazosBerii Jlornka W mWOCIEAOBATENIBHOCTh B PEHICHUH 33/ad  HMMEIOT
YpOBEHB HAPYIICHUS.
OTBeTI HAa BONPOCH W  PEIICHUs ITOCTABJICHHBIX  3a/1a4
HEJO0CTAaTOYHO MOJIHbIE. B 0TBeTax OTCYTCTBYIOT BBIBOJIBI.

Crynent, nomyuuBmmii meHee 60% OT MakcUMalibHOro Oaimjma 3a paslien JAUCIHUIUIMHBL WJIH
HpOMe)KYTO‘-IHYIO aTTeCTalluIo, CYUTACTCA HEATTCCTOBAHHBIM I10 HaHHOﬁ JOUCIIUIIIINHEC.
OneHuBanue CTyJA€HTa Ha Jk3ameHe 1o nucruruinHe «[Ipomecchl ¥ ammaparbl XUMHYECKOM

TCXHOJIOTHHN»:

Banabl

(utoroBoit OcBoenue
TpeOoBanus kK 3HAHUAM
PEUTUHIOBOM | KOMIIETeHIM I

OLIEHKH)
100-85 [IponBunyThIii | OTBETHI Ha TIOCTaBJICHHBIE BOMPOCHI TOJHBIC, YETKUE W
YpOBEHB pa3BepHyThle. PemieHus 3agad  JOTUYHBI, JOKAa3aTENbHBI U
JEMOHCTPUPYIOT aHaJUTHYECKUEe ¥ TBOPYECKHE CIIOCOOHOCTHU
CTyJICHTA.
84-70 Cpennuit JlaroTcs moJiHBIE OTBETHI Ha MOCTaBJI€HHbIE Bompochl. [lokazaHo
YpOBEHBb YMEHHE BBIIEIATh MPUUNHHO-CIIEACTBEHHbIE CBsI3U. [Ipu perieHun

3aaa4 JOMyHICHbBI HC3HAYUTCIILHBIC OH_II/I6KI/I, HUCIIPABJICHHLIC C




MMOMOIIBIO «HABOJAIINX)> BOIIPOCOB NPEIOAABATCIIA.

69-60 bazoBsrit OTBeTbl Ha BONPOCHI M  PEHICHWS IIOCTaBJIEHHBIX  3a1a4
YPOBCHB HEJIOCTaTOYHO IMOoJHbIe. JIorHKa U MoCieI0BaTeIbHOCTh B PEIICHHN

3aaa4 UMCIOT HAPYIICHU . B oTBeTax OTCYTCTBYIOT BbBIBOBI.

Crynent, nomyuuBmmi wmeHee 60% OT MakcuManbHOro Oamna 3a pasjuena JAWCIHUIUIMHBI  WJIH
MIPOMEKYTOUHYIO aTTECTALUI0, CUMTAETCA HEATTECTOBAHHBIM I10 TAHHOW JUCIUILIINHE.
HtoroBasi oOIlleHKa BBICTABISETCS IIyTEM IepeBoja HaOpaHHBIX OalIOB B COOTBETCTBUU CO

crnenyrolen Tadbmumeit:

Onenka 1o 5-0ayIbHON 1IKane Cymma 6asu1oB 3a pa3ziesnsl U Onenka ECTS
9K3aMeH
5 — «omauuno» 90-100 A
85-89 B
4 — «xopouwio» 75-84 C
70-74
D
65-69
3 — «y0os1emeopumenbHoO»
60-64 E
2 — «Hey0081emeoOPUMETLHOY Memnee 60 F

Y4eOHo-MeToAN4YecKOe U HH(pOpMALMOHHOE o0ecniedeHre y4eOHOH JUCIUIIIMHBI
OcHoBHas nuTeparypa:
OcHoBHas
1. bapanos JI.A. IIpoueccs! u annaparsl XuMUYeckol TexHonoruu: yueonuk. — CII6 : M3natenscTBO

«Jlanby, 2020. — 408 c. — Pexxum nocryna: https://e.lanbook.com/reader/book/130186/#4

2. 3yooBa H.I'., lenucenko W.I1. 'uppomexanuyeckue, TEIIOBBIE U MaCCOOOMEHHBIE TTPOLIECCH U
anmnapaTthl XUMUYECKOH TeXHOIOoruM: yueoHoe rnocodue. — Capatos: OOO UsnparensctBo «KYbuKy», 2018. —
158 c.

3. Ilpoueccsl U anmmapaTbl XUMHUecKoi TexHonoruu. O0mnmid kypc. B aByx kuurax. Kuawura 1 / Ilog
pea. B.I'. Ainmreiina: yue6nuk. — CII6 : M3garensctBo «Jlawb», 2019. — 916 c. — Pexxum pocryma:
https://e.lanbook.com/reader/book/111193/

4. Ilporeccel U anmapaThl XUMUYEcKoi TexHonoruu. O6uwmii kype. B nByx kuurax. Kuura 2 / Ilox
pen. B.I'. Alinmreiina: yueOHuk. — CII6: M3marensctBo «Jlawb», 2019. — 876 c¢. — Pexxum moctyma:

https://e.lanbook.com/reader/book/111194/

JlomonHuTenbHAS

5. 3ybosa H.I'. [Ipunuun coobmaromuxcst cocyoB / MY K BBIIIOTHEHHIO J1a0OPaTOPHOM pabOTHI. -


https://e.lanbook.com/reader/book/130186/#4
https://e.lanbook.com/reader/book/111193/
https://e.lanbook.com/reader/book/111194/

banakoso: BUTH, 2018. — 12 c.

6. 3yooBa H.I'. McTeuenue xuakocteit / MY K BBINOTHEHHUIO JTa0OpaTOpHOM padoThI. - banakoso:
BUTUH, 2018. - 12 c.

7. 3yooBa H.I'. HeomHopomHbie cucTeMbl M crmocoObl ux pazaencHus / MY K BBIIIOJHEHUIO
naboparopHoit padotsl. — baakoBo: BUTH, 2018. — 12 c.

8. 3yoosa H.I'., YctunoB H.A. Onpeaenenne ruipoIMHAMHYECKUX XapaKTEPUCTUK MAaCCOOOMEHHBIX
amnmapaToB ¢ Hacajgkamu / MY k BbITIOTHEHHIO JabopaTopHOil paboThl. - banakoso: BUTH, 2019. — 16 c.

9. 3y6oBa H.I'. UccnenoBanue npouecca ocaxxaeHust / MY K BBIITOJHEHHIO TaO0paTOPHOI pabOTHI. —
Banakoso: BUTU, 2020. — 20 c.

10. 3yboa H.I'. HccnenoBanue mporecca ¢uiabTpoBanus / MY K BBINOJHEHUIO JTaOOpATOPHOM
pabotsl. — bamakoso: BUTH, 2020. — 16 c.

11. 3yboa H.I'. Pacuer mpomecca abcopOruu / MY K BBIIOJHEHUIO MPAKTHYECKOW pPabOTHI. -
Bamakoso: BUTTY, 2016. - 12 c.

12. 3y6oBa H.I'. Pacuer nporecca pextuduxanyu / MY K BBINOJHEHHIO TPAKTHUYECKOH pabOTHI. —
bamakoso: BUTU, 2016. — 12 c.

13. 3yb6oBa H.I'. Ilpomeccel um ammapaTsl XHMHUYECKOH TexHonorudn / MY K KypcoBomy
npoektupoBanuio. — banakoso: BUTH, 2016. - 12 c.

14. Xypuan «Tpynst BI'TY. Xumus u TeXHOJIOTHS HEOPraHUYECKUX BELIECTBY». - Pexum moctyma:
https://e.lanbook.com/journal/2484

DJIeKTpPOHHO-0nO.1uoTeunbie pecypest BUTU HUAY MUDU

- DJJEeKTpOHHO-OmOmuoreyHas cuctema HUAY MUOU (cBuaerenscTBO O ToCynapCTBEHHON
peructpanuu 6a3sl JaHHbIX Ne 2012620735 ot 01.08.2012 r.) 6e3 orpaHMyYeHHs KOJIMYECTBA MOJIb30BaTEIeH
U 0e3 OrpaHUYeHUs CPOKA UCTIOIb30BAHUS PECYPCOB;

- DJEKTPOHHO-OMONIMoTe4yHass cucremMa «KOHCYJIBTaHT CTyAeHTa» (OOLIECTBO C OrpaHMYEHHOU
otBeTcTBeHHOCTHIO «Ilomurexpecypcey). orosop Ne 12-21-910 ot 16.07.2021 1. Ha mpeaocTaBiIeHUe TOCTyIa
K 2JIEKTPOHHOM Oubimoreke k komruiektam «MeaunuHa. 3npaBooxpaHenue. basosas kosekuusy, «Kuuru
uznarenberBa «Denukey, «M3parensckuii jom MOMMNy, «Kuuru uznatensctsa «lIpocnekt»: « HOCTpaHHbBIE
si3p1km» 1o 31.08.2022 1.;

- 3JIEKTPOHHO-OMOJIMOTeUHass cuctema «AHOyke» (moroop Ne 09-21-910 or 02.07.2021 1.) Ha
npenoctasienne pocrymna mno 31.08.2022 r.;

- JIEKTPOHHO-OMOMMoTeyHas cucrema «Jlaub» (morosop Ne 10-21-910 ot 16.07.2021 . TonbKO Ha
KHUTH u3AaTenbcTBa «JlaHby) Ha mpenocTasienue aoctymna mo 31.08.2022 r.;

- IIEKTPOHHO-OMONMHoTeuHass cucreMa «JIaub» (moroBop Ne 11-21-910 ot 16.07.2021 r. Ha KHUTH
JIpYTUX U3aTeNbCTB-NapTHEPOB M3/1aTeNbCTBa «JIaHb») Ha mpenocrasiaenue nocryna mno 31.08.2022 r.;

- 3IeKTpOHHO-OMGmMoTeunas cuctema «FOPAWT» (morosop Ne 13-21-910 ot 30.08.2021 r.) Ha
npenocrasienue nocryna no 31.08.2022 r.;

- JJIEKTpOHHO-OMOIMoTeunas cucrema «KoncynpTanT Bpada» (moroBop Ne 590KB/05-2021 ot


https://e.lanbook.com/journal/2484

01.06.2021 r.) Ha npenoctasieHue aocryna no 06.08. 2022 r.;

- JJIeKTpoHHO-OnOmoTeunas cucrema «BOOK.ru» (moroBop Ne 56 or 21.06.2021 r.) Ha
npenocTaiienue aocrymna no 31.08.2022 r.;

- HayyHas 3JeKTpoHHas Oubnmoteka «elibrary» Ha «Hay4nas snexkrponnas o6ubimoreka «elibrary»
(moroBop Ne SU-353/2022 ot 14.12.2021 r.) Ha npeaocTaBienue gocryma mo 31.12. 2022 r.»

- MexayHapoaHblid oniaiH pecypc ProQuest Ebook Science & Technology Ha «MexayHapO HBIH
onnaitH pecypc ProQuest (morosop Ne 19-21-910 ot 18.10.2021 r.) Ha npegocrasienune gocryna mo 30.11.
2022 r.»

IIporpammuoe ob6ecneuenue 1 UHTepHeT-pecypcen:

[Ipouecc peanuzanuu o0Opa3oBaTeNbHOM MpOrpaMMbl 00ECHEYeH HEOOXOAUMBIM KOMILIEKTOM

JUIIEH3UOHHOTO MporpammHoro obecreuenus: «Word», «Power Painty.
MarepunanbHo-TeXHH4YeCKOe o0ecnieyeHne y4eOHOH U CHUIIMHBI

JIeKIMOHHBIE  3aHATHS TPOBOAATCA B  CICHUATU3MPOBAHHBIX  AyAWTOPHSX, OCHAIIEHHBIX
MyJTbTUMEAUMHBIM OOopynoBanueM. [IpakTudeckue 3aHATUS TPOBOAATCA B ITHUX KE AyAUTOPHIX C
noceueHneM 1abopaTopuii, OCHAICHHBIX CTaHAAPTHBIMU KOMIUIEKTaMU OTEYECTBEHHBIX U 3apyOesKHBIX
nprOOPOB M YCTaHOBOK. MyIbTUMEAMUHBINA KypC JIEKIUH, BUCO(UITbMBI, MAKETHI M TTAKATHI.

Yu4eOHO-MeToANYeCKHE PeKOMEHIANMH /ISl CTYeHTOB

1. Yka3zanus 1Sl IpOCITyIIUBAaHUS JTEKIUI

[lepen HayanoMm 3aHATHUI BHUMATEIbHO O3HAKOMHTHCS C YU4E€OHBIM IJIAHOM MPOBEACHUS JICKIMHA U
CIIHCKOM PEKOMEHIOBAHHOW JIUTEPATYPHI.

[lepen mocemeHreM O4epeTHON JIEKIIMH OCBEXHUTH B IMaMSATH OCHOBHBIE KOHIICTIIHH TPOUICHHOTO
paHee marepuaina. [loqroToBUTe npu HEOOXOIUMOCTH BOIPOCH! Mpenojasarento. He Hamo omacarbes, 4To
BOIPOCHI MOTYT OBITH TPOCTHIMHU.

Ha nexuuu ocHOBHOE BHUMaHUE CIEAYeT yAeIATh He hopMylaM U MaTeMaTHYECKUM BBIKJIAIKaM, a
COJIEP’KaHUIO N3Y4aeMbIX BOIIPOCOB, ONPEIEICHNUSIM U TOCTAHOBKAM 3a]1ay.

B nponecce uzydeHus: JIEKIMOHHOTO Kypca HEOOXOIMMO MO BO3MOKHOCTH 4acTO BO3BpAIIAThbCs K
OCHOBHBIM MOHSTHUSAM M METOJaM pelIeHus 3a4ad (37ech BO3MOXEH BbIOOPOUYHBIH KOHTPOJIb 3HAHWUN
CTYJICHTOB).

XemarenbHO  HCMONB30BaTh  KOHCIEKTHI  JIEKIIUH, B KOTOPBIX HCIOJB3YETCS  TPUHSTAS
npernojaBaTesieM cucreMa 0003HaYeHHI.

Jnis Gonee mogpoOHOro U3yYeHHsI Kypca cliefyeT padoTaTh ¢ peKOMEHA0BAaHHBIMH JIUTEPATYPHBIMHU
UCTOYHUKAMHU ¥ BHOBbH MOSBIISIONIMMUCS HCTOYHUKAMH.

2. Yka3aHus )1 y4acTHs B TPAKTUYECKHUX 3aHATHIX

[Tepen mocemeHneM MPaKTUIECKOTO 3aHATHS YSICHUTh TEMY U CAMOCTOSITEIIHHO W3YYUTh CBS3aHHBIC
C Hell TIOHATHS ¥ METO/IbI PeILICHHs 3a/1ay.

[lepen pemeHueM 3ajady aKTHBHO YYacTBOBAaTh B OOCYKIACHHWU C TIpernojaBaTeleM OCHOBHBIX

HOH?ITI/If/'I, CBSI3aHHBIX C TEMOU IMPAKTUYCCKOI'O 3aHATH.



B nporuecce pemienus 3aa4 BECTH JMCKYCCHIO C IMPEMOJABAaTENeM O MPAaBHIBHOCTU MPUMEHEHUS
METO/IOB UX PEIICHHUS.

IIo BO3MOXHOCTH CaMOCTOSITENIBHO JOBOJUTH PELICHHE MPEAJIaraéMbIX 3a/1ad 10 OKOHYATEIbHOIO
UTOTA.

B koHI1e 3aHATHS TTpH HEOOXOIUMOCTH BBISICHUTD Y MPETOIaBATENSI HESCHBIE BOITPOCHI.

OcHOBHBIE pe3yJIbTaThI BHINOJIHEHUS Pab0Thl HEOOXOJMMO pacreyaTarb.

3. Yka3zaHus J1sl BHITOJIHEHUS J1a0OpaTOPHBIX paboT

Cobmronats TpeOOBaHMS TEXHUKH O€30MIaCHOCTH, AJISl YEro MPOCIyIIaTh HEOOXO0AUMBIE PA3bICHEHHS
0 MPaBWJIBHOCTHU MOBEJCHUS B TaOOPATOPUH.

[lepen BbImOMHEHHEM J1a0OPATOPHONM PabOTHI MPOBECTH CAMOCTOSTEIBHO MOATOTOBKY K paboTe
U3YYUB OCHOBHBIE TEOPETUYECKUE TMIOJOXKEHHs, 3HAHHE KOTOPBIX HEOOXOIWMO [UIsi OCMBICIEHHOIO
BBITIOJIHEHUS pa0OTHI.

B nporiecce BoImoIHEHUsT pabOTHI CIEAYET TOCTOSIHHO OOIIATHCS C IMperojaBareiieM, He JOImycKas
10 BO3MOKHOCTH HETIPABWIIbHBIX JIEUCTBHII.

OcHoOBHBIE pe3yIbTaThl SKCIEPUMEHTOB HEOOX0AUMO 3a(DUKCHPOBATH B MUCHbMEHHOM BH/IE.

[Tpu cmave 3adera mo paboOTe MOATOTOBHTH OTYET O IMPOJICIAHHON paboTe, TNE JOKHBI OBITh
OTpPa)KE€HbI OCHOBHBIE PE3YyJIbTAThI U BHIBOIBI.

4.Yxa3aHus AJis BBIIOJHEHHS] CAaMOCTOSTEIBHON pabOThI

[lonyunts y mnpenojaBarenss 3aJaHUE€ M CIHCOK PEKOMEHJIOBAaHHOW JsuTeparypbl. HM3yueHue
TEOPETHUUECKUX BOIPOCOB CJIEAYET MPOBOJIUTH MO BO3MOXXHOCTH CAMOCTOSITEIHHO, HO MPHU 3aTPYyTHEHUIX
oOparaThcs K MpernoaBaTento.

[ToAroTOBUTH MUCHbMEHHBIN OTYET O MPOICTaHHON padoTe.

[Tpu BbIMOTHEHUH (PPOHTANBHBIX 33JaHUN MO YCMOTPEHHIO MpernojaBaTess padoTa MOXKET ObITh
OlleHeHa 0e3 MUCbMEHHOT0 OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIC BOMPOCHI, MPU YCIOBUU aKTUBHOM
CaMOCTOSITENIbHOM pabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeTtoanyeckre peKOMEHIAUM AJI IpernojaaBareseu

1. Yka3anus nist npoBeIeHHs JIEKIUI

Ha nepBoii BBOIHOI JeKIuU cAenaTh 001l 0030p coaep:kaHusi Kypca U OTMETUTh HOBBIE METOJIbI U
MOAXOABl K PEHISHUI0 3a7ad, pacCMaTPUBAEMBbIX B Kypce, JOBECTHU JI0 CTYAEHTOB TpeOoBaHms Kadenpsl,
OTBETUTH Ha BOIIPOCHI.

[Ipy TOATOTOBKE K JIEKIIMOHHBIM 3aHATHUSM HEOOXOAMMO MPOJIyMaTh IUIAH €ro TMPOBEACHHUS,
CoZEp)KaHUE BCTYMHUTEIbHONM, OCHOBHOM M 3aKIFOUUTEIBHON YaCTH JICKIIMH, O3HAKOMUTHCS C HOBHHKaMHU
y4eOHOH M METOJMYECKOW JUTEePATyphl, MyOJUKAIUIMHU TEPUOIUYECKON TI€YaTH 1O TeMe JIEKIITMOHHOTO
sarsTust. [lepen W3MOKEHHWEM TEKYIEro JIGKIIMOHHOTO MaTepuana HAllOMHHTh 00 OCHOBHBIX HTOTax,
JOCTUTHYTBIX Ha MpeAblaymux Jjekuusax. C 3Toil 1enbio 3aJaTh HECKOJIbKO BOIIPOCOB ayAUTOPUU U

OCYIIECTBUTH BHIOOPOYHBIN KOHTPOJIb 3HAHUSI CTY/IEHTOB.



B Xozme neKIMOHHOTO 3aHATHUA MpernojaBaTeNb JOJDKEH Ha3BaThb TeMy, y4deOHBbIE BOIPOCHI,
O03HAaKOMWThb CTYACHTOB C II€PEYHEM OCHOBHOM M JIOIOJIHHUTEIBHOM JIUTEPAaTypbl MO TEME 3aHSATHS.
PackpeiBasi copepxaHue Y4eOHBIX BOIIPOCOB, AaKIEHTHUPOBaTh BHUMAHHE CTYIEHTOB Ha OCHOBHBIX
KaTeropusiX, sIBICHUIX U MPOIECccax, OCOOCHHOCTIX UX MPOTEeKaHUs. PacKpbIBaTh CYIIIHOCTh M COJIEp)KaHHE
pa3IMYHBIX TOYEK 3PEHUS M HAYYHBIX MOJIXO0A0B K OOBSICHEHUIO T€X UM WHBIX SBJICHHUHA U MPOLIECCOB.

Crnenyer apryMeHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO MO3HMIIMIO IO CIOPHBIM TEOPETHUYECKUM
BorpocaM. lIpuBoauts mpumepsl. 3agaBaTh MO XOAY U3JI0KEHHS JIEKIIMOHHOIO MaTepHualla PUTOPUUYECKHE
BOIIPOCHI U CaMOMYy JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTHBU3ALMHU MBICIUTEILHON AEATEIbHOCTH
CTYJEHTOB, IOBBIIIEHNIO X BHUMAaHMs U UHTEpeca K MaTepuaiy JeKLnH, ee coaepxkanuto. IIpenonasarens
JOJI’KEH PYKOBOAMUTH pabOTOM CTYAEHTOB [0 KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO MaTepHalia, o J4epKUBaTh
HEOOXOJUMOCTh OTPAKEHHUS B KOHCIEKTAaX OCHOBHBIX IOJOXEHHH H3yd4aeMoOil TeMbl, 0c000 BBIACISS,
KaTeropHallbHBIN ammapar. B 3akIIOYUTENbHON YacTH JIGKIIMH HEOOXOIMMO CQOpPMYIUPOBATH 00IIHE
BBIBOJIbI 110 TEME, PACKPBIBAIOIINE COJEPKAHUE BCEX BOIPOCOB, MOCTABIEHHBIX B JIeKIUU. OOBABUTD IUIaH
OYEpEeIHOr0 MPAKTUYECKOIO 3aHATUS, JaThb KpaTKUE PEKOMEHJAUWU [0 MOATNOTOBKE CTYAEHTOB K
cienyrouen Jiekuuu. OnpenenuTb MECTO U BpeMsi KOHCYJIbTAllMU CTYACHTaM, MOKEJaBIIUM BBICTYIIUTH C
JOKJIalaMu B pedeparamMu.

Ha nocnenneii nexmuu yaenuTs BpeMs s 0030pa HanOoJiee BaKHBIX TIOJI0KEHUH, pACCMOTPEHHBIX B
Kypce.

2. YkazaHus 1715 IpOBeACHUS Ja00PaTOPHBIX 3aHATUH.

Cobntoiate TpeOOBaHUS TEXHUKH O€30MaCHOCTH M TMPOBOJUTH HEOOXOIUMBIE Ppa3bICHEHUS O
IPAaBUJIBHOCTH MTOBEACHUS B 1a00paTOPHUH.

[Tepen BbIMOIHEHHEM J1a0OPATOPHOM pabOTHI MPOBEPUTH CTENIEHb TOTOBHOCTH CTY/AEHTOB, HAIOMHUTD
U 00CY/IUTh OCHOBHBIE TEOPETUYECKHE TMOJO0XKEHHUS, 3HAHHE KOTOPHIX HEOOXOJUMO JUIsl OCMBICIEHHOTO
BBITIOJTHEHHUSI paboT.

B mpouecce BeimonHeHus paboThl CleIyeT MOCTOSHHO OOIIATHCS CO CTYAEHTaMH, HE JOIycKas II0
BO3MOKHOCTH UX HEMPABWIbHBIX IEUCTBUU.

TpeGoBatb, UTOOBI OCHOBHBIE PE3YIbTATHI IKCIEPUMEHTOB OBLTH 3aQUKCUPOBAHBI CTYACHTAMHU B
MMCbMEHHOM BHJIE.

[Ipu mpueme 3auera mo pabore TpebOOBaTh OTUET O TMPOJCITAHHOW padboTe, T/A€ MOJDKHBI OBITH
OTpa’XeHbl OCHOBHBIE PE3YJIbTaThl U BHIBOIBI.

3.Vka3aHus 110 KOHTPOJIIO CAMOCTOSITENIbHON PabOThI CTYACHTOB

[To ycmoTpeHuio mpemnogaBarens 3aJaHUE Ha CaMOCTOATENbHYIO pabOTy MOXET ObITh
WHIUBUTYAIbHBIM WU (DPOHTATBHBIM.

[Ipy wncnonb30BaHWM MHAMBHUIYAIBHBIX 3aJaHUil TpeOoBaTh OT CTYyAEHTa NUCHbMEHHBIH OTYET O
IpojieJaHHOM paborTe.

[Ipn npuMeHeHUM (GPOHTAIBHBIX 3a/JlaHUN BECTH KOJUIEKTUBHBIE OOCYXACHHS CO CTyIEeHTaMH

OCHOBHBIX TCOPETUUYCCKUX MOJIOKESHHUH.



C LCJIBIO KOHTPOJIA KauCCTBA BLIITOJIHCHHUA CaMOCTOSATEIILHOMN pa60TbI TpGGOBaTL HUHAWBUAYAJIbHBIC

OTYETHI (IOIyCTUMO BMECTO MUCHbMEHHOTO OTYETa MPUMEHATH MHANBUIYaTIbHbIE KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma cocraBieHa B coorBercTBuH ¢ TpeboBanusimu OC HUAY MU®DU no nanpaBieHHro

moaroroBku 18.03.01 «Xumuueckass TEXHOIOTHS.

A

Sy
PaGouytro nmporpaMmy cocTaBuiI JIOII. 7 non., ['epacumoBa B.M.

Periensenr: KA noit., 3yoosa H.I'.

[Iporpamma onobpena Ha 3acemanun YMKH Xwumnueckass texnonorust or 31.08.2021 rona,

'd

npotokoa Ne 1.

[Ipencenarens yueOHO-METOIUYECKON KOMUCCUH v Yepnosa H.M.



