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B TOM 4HCJIE ¢ ucnoiab3oBanneM MAO-nekmnuu 18 gac
BCET0 4acOB ayAUTOpHOU Harpy3ku 90 dac.
camocTosTebHas padoTa 18 yac.
B TOM YHCJIE Ha MOJITOTOBKY K 3k3ameny 00 yacd
KOHTPOJIbHBIE PabO0THI (KOJIMYECTBO) HE MPEIYyCMOTPEHBI
KypcoBasi paboTa / KypCcOBOH MPOEKT HE MPETyCMOTPEHbI
3ayeT 0 cemecTp
9K3aMEeH He MPeTyCMOTPEH
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O06opoTHas cTopoHa TUTYJIsHOTO Jucta PITJI

|. PaGouasi mporpaMma nepecMoTpeHa Ha 3acelaHUM Kadeapbl/IenapTaMeHTa:

IIpoTokomn oT « » 20 r. Ne

3aBenyrommii kageopoii

(moamucse) (1.0. dammnus)

Il. Padouasi mporpaMma nmepecMoTpeHa Ha 3aceJaHHH Kadeapbl/IenapTaMenTa;

IIpoTokon oT « » 20 1. Ne

3aBenyrommii kageopoii

(moamch) (1.0. damumus)

I11. Pagouyas mporpaMMa nepecMoTpeHa Ha 3aceaHnu Kadeapsl/IenapraMenTa:

IIpotokomn oT « » 20 1. Ne

3aBeayrouuii kageopoti

(moamuce) (1.0. ®amumms)

V. PaGouass mporpaMmMa nepecMoTpeHa Ha 3acefaHHH Kadeapbl/qenapraMeHTa:

IIpotokomn oT « » 20 1. Ne

3aBenyrommii kageopoii

(oamch) (1.0. damunms)



1. He.]'II/I H 3aJa94 OCBOCHUA JUCIUIIIMHBI:

eas:
dbopMupoBaHrue TIIyOOKOrO TOHHMAHHUS CYITHOCTH OCHOBHBIX (DU3MUECKHX U
XUMHUYECKHUX IIPOLECCOB XMMHMUECKONM TEXHOJOIMHM, 3HAKOMCTBAa ¢ HauOoiiee
pacpoCTpaHEHHBIMU KOHCTPYKLUSAMHM XMMHYECKOM armapaTypbl U METOJAMHU HX
pacdyera.

3amavuu:

- @opMHpOBaHME 3HAHHUM O TEOPETUYECKUX OCHOBAaxX IMPOLECCOB
XUMHYECKOM TEXHOJOIMH, MEXaHW3MaM THUIIOBBIX IIPOLIECCOB, METOAAX HX
MaTeMaTHYECKOTO ONKUCAHUS U pacyeTa.

- @DopMUpPOBaHME 3HAHUM O KOHCTPYKLMAX AalllapaTtoB Ui IPOBEIECHUS
XUMHUKO-TEXHOJIOTHYECKUX IPOLIECCOB, METOI0B pacuyeTa UX OCHOBHBIX Pa3MEpOB.

- PackppiTe CyIIHOCTM NPOLIECCOB, IPOUCXOIALIMX B IPOMBIIUICHHBIX
anmnaparax.

- OOyueHHe TEXHOJOTHUU MOJYYEHHUs] KOHEUHOIO Pe3yJibTaTta Mpu pelieHuu
INPaKTUYECKUX 3aJad — BbHIOOpa ONTUMAJBHBIX PEKUMHBIX apaMETPOB
IPOTEKAIOLIUX NPOLECCOB, BHIOOpA MPUHLIUIHUAIBHBIX CXEM alnaparoB U MalluH
JUIL ~ OCYLIECTBJICHMS  XMMHKO-TEXHOJIOTMYECKMX  IIPOLIECCOB,  pacuyera
COOTBETCTBYIOIIMX aIIapaTos.

[Inanupyembie pe3ynbTaThl OOyYEHHSI TO JUCIUIUIMHE, COOTHECEHHBIE C
IUIAHUPYEMBIMU ~ pe3yJibTaTaMH  OCBOEHHUSI  0Opa30BaTENbHONW  MPOrPaMMBI,
XapaKTepU3yOT GOPMUPOBAHKUE CIAEAYIOIIMX KOMITETEHIIUNA:

[IpodeccronaibHbIE KOMIIETCHIIMU BBITYCKHUKOB U UHIUKATOPHI UX

JOCTUKCHUS
Tun 3a7a4 Koz u HaumeHoBaHme
npodeccnoHanbHOMI Kon 1 HanMeHoBaHMe HHIUKATOPA JOCTHKEHUS
KOMICTCHITIH KOMIIECTEHITHA
(pe3ympTaT OCBOCHH)
IIK-1 Crioco0eqy IIK-1.1 [Tmanmpyer oTAETBHBIC CTAAUN
BBI6I/IpaTI> l_MCCIeIOBAHMSI [IPH HAIMYIUH obmrero rurana HUP

[IK-1.2 T'OoTOBHT 37€MEHTHI TOKYMEHTAIIHH,

UCIIOJIB30BaTh
MPOCKTHI MJIAHOB U MPOTpaMM OTACIbHBIX 3TAllOB
TCXHUYCCKHUEC CPCACTBA U HUP

METOJIbl HCIBITAHUA IS TIK-1.3 BriOupaer TexHHUECKHE CPENICTBA U
Hayuno- penieHus METO/IbI HCIIBITaHui (13 Habopa MMEIoINXCs) st

HCCIIETOBATENILCKUIA | MCCIIEIOBATETHCKAX pelueHns nocTaBneHHbIX 3a1a4 HUP
3a1a4 XUMHWYECKOH|
HaIpaBJICHHOCTH,
MOCTaBJICHHBIX I1K-1.4 TOTOBUT OOBEKTHI HCCIICAOBAHHUS
CHELHAIIICTOM 0omee
BBICOKOW KBaJM(DUKAIINH

TexHonornueckui NnK-4 Crioco6en [1K-4-1. 3Haer craHmapTHBIC Onepanuy paboTHI
Ha BBICOKOTEXHOJOTHYECKOM O0OOpYNOBaHUM H

IpaBuJia COCTABJICHUS IMTPOTOKOJIOB HCIBITAaHHUH

OCYIICCTBIIATE KOHTPOJIb




Tun 3agau Kon u HaumenoBanue
npodeccroHaIBLHOM Kon 1 HanmeHOBaHME MHIMKATOPA JOCTHKEHHS
KOMIICTCHIIMI KOMIETCHIINH
(pe3ynmpTaT OCBOCHH)
KavecTBa CBIPBA,
KOMITIOHCHTOB n
BBITYCKaeMOii [IK-4-2. VYMeer BBINONHATH  CTaHAAPTHHIC
NPOAYKIIH orneparuu Ha BBICOKOTEXHOJIOTYECKOM
00OpyIOBaHMM JAJIsI  XapaKTEPUCTUKU  CHIPbS,
XAMHAICCKOTO NPOMEKYTOUHOM M KOHEYHOM  NpOLyKUUHU
Ha3HA4YCHMsA, HPOBOIUTD | XxuMHUUECKOTO IIPOU3BOICTRA
MACTIOPTU3AIUIO
TOBAPHOU MPOTYKIINHI
TexHoOrHuecKuii MK-5. Cnocoben | ITK-5.1. Brmajgeer  HaBbikaMM  mowcKa
OKAa3bLIBATH HE00X0IUMON nHpOpMaIUN B
npoeCCHOHANBHBIX 0a3aXx MaHHBIX O (HU3HKO-
“H(pOPMAITMOHHYIO y
XUMHYECKHX CBOICTBaX BEILECTB u
MOANCPKKY AHATUTHYECKHX METOAAX (B T.4., TATEHTHHIX)
cricnuajancTram,
OCYIIECTBIAIONINM [1K-5.2. CocrainsieT 0030p JHUTEpATypHBIX
Hay4YHO- MCTOYHHKOB I10 33/IaHHOM TeMe (pHU3NYeCcKOr 1
KOHCTpYKTOpCKI/Ie aHaﬂHTH‘IeCK?H XUMHH, Oq)OpMJ'ISIeT OTYECTHI O
6 BBIIIOJIHECHHON pa60Te 10 ClI€MaJIbHBIM I'JlaBaM
palOThI 1 (bHU3UYCECKOH M aHATUTHYECKOH XMUMHUH TI0
TEXHOJIOTNYCCKHUEC 3aaHHOU (1)0pMe
UCIIBITaHUS

Kox v HanmeHOBaHME HHIANKATOPA
IOCTHKEHNST KOMIIETEHIINT

HanmeHnoBaHue mokas3aress OLeHUBAHH
(pe3ynpTara 00y4YeHHs 10 TUCIIUILTHHE)

[IK-1.1 [InanupyeT oTaEabHBIE CTAOUU
MCCJIC/IOBAHUS TIPU HAIMYHH OOIIETO
miana HUAP

3HaeT npaBuia IUIAHUPOBAHUS UCCIICTOBAHUS

‘YMeeT BBIIENATH OTAEIBHBIE CTAJANN HCCIEIOBAHUS MTPOLIECCOB
u ammapatoB xumudeckoi texaonoruu (ITAXT) mpu Hanmmynm
o011ero miana

Baageer HaBblKaMM IUIAHUPOBAHHSA  OTHEJBHBIX  CTaJIUU
HCCIICIOBAHMS TP HATMYUK 001ero riaHa uydenus [TAXT

I1K-1.2 '0OTOBUT 311€MEHTHI
JIOKYMEHTAIINH, TIPOEKTHI TUIAHOB U
Iporpamm OTAeNbHbIX 3TarnoB HUP

3HaeTr mnpaBwia BbIAENCHUA O(OPMIIEHHS NOKYMEHTOB IpHU
n3yyeHuu [TAXT

YMmeer chopMupoBaTh cojepikaHne O(GOpMIICHUS TOKyMEHTOB
npu u3yuenuu [NTAXT

BnaneeT CIIOCOOHOCTBIO NpeACTaBUTL PE3YJIbTAT HU3YUCHU

ITAXT, Kak € IUHBIH JIOKYMEHT, COCTOSIIIINI u3

B3aMMOCBSI3aHHBIX TJ1aB

3HaeT TEXHUYECKHE CpEACTBA W METOABl HCIBITAHUMH,

HeoOxoumble s n3yderns [IAXT

YMeer BpIOMpaTh TEXHHYECKHE CPEICTBA H  METOIBI
[1K-1.3 BeiOupaeT TexHuueCcKue SbIOHD peA A

N WUCTIBITAaHUHN, HeoOxommmble s m3ydeHus [IAXT wu3

CpEeJICTBA ¥ METO/IbI UCTIBITAaHUH (U3

NPEJIOKEHHBIX PYKOBOJAUTETIEM
HabOpa UMEIOINXCS) JUTA PEIICHUS

Bnageer  cmocoOHOCTHIO — BHIOMpATH W KCHOJB30BaTh

nocraBieHHBIX 3amauy HHUP

TEXHUYECKUE CpEACTBA M MCTOABI UCTIBITAaHUN A1 peIICHUA
nuccneaoBarenbekux 3agad m3ydeHus I[IAXT, mocraBieHHBIX

PYKOBOJIUTENEM
3Haer MeTOABI IIOATOTOBKH OOBEKTOB ISl HCCIIEIOBAHHS
ITAXT

TIK-1.4 I'oToBHAT OOBEKTHI
Ymeer BwIOMpaTh METOABI IOATOTOBKHM OOBEKTOB IS

HUCCICIOBaHUA

uccnenosanusa [TAXT

Baaneer HaBblKaMM TIOATOTOBKM OOBEKTOB HCCIIEIOBAHUS
MPOIIECCOB U amnmaparoB xumuieckoi texHonorun (ITAXT)




KO)_I 1 HAMMCHOBAHHUC MHAUKATOpA
JOCTHXKCHUSA KOMIICTCHIIUHN

HaumeHoBaHue mokaszarens OlcHUBaHHS
(pe3ynpraTa 0Oy4IeHHS 110 TUCIIUILTAHE)

TIK-4-1. 3naeT cTaHmapTHBIC
omnepanuu paboThl Ha
BBICOKOTEXHOJOTUIECKOM
o0opymoBaHUY U TIpaBHIIA
COCTABJICHHSI TPOTOKOJIOB UCTILITAHUI

3naer mpaBumna pabOTBI  HA  BBICOKOTEXHOJIOTHYCCKOM
000pyTOBaHUH, TPUMEHSIEMOM B XMMUYCCKOM TEXHOJIOTHU

Ymeer BBITIOTHATD CTaH/apTHbIE orepanuu Ha
BBICOKOTEXHOJIOTHYECKOM 00OpYJOBaHUM AJISI XapaKTEPHUCTUKU
n3yyaembix [TAXT

Baageer HaBbIKaMHU pa6OTI>I Ha BBICOKOTCXHOJOIHYCCKOM

[1K-4-2. YMeeT BBIIOTHATE
CTaHJapTHEIC Olepalui Ha
BBICOKOTEXHOJIOTHYECKOM
000pyIOBaHUY TSI XapaKTEPUCTUKH
CBIPBS, IPOMEKYTOUYHON U KOHEUHON
MPOIYKIUU XUMUYECKOTO
MPOU3BOJICTBA

000pyIOBaHUM JUIS BBITTOJTHEHUSA 3aIUIAHUPOBAHHOTO
uccnenosanusa ITAXT
3Haer CTaHIapTHEIE OTICpAIIHH, BBITIOJIHSIEMEBIE Ha

BBICOKOTEXHOJIOTHYECKOM O0OPY/IOBAHUH IJISI XapaKTePHUCTHKU
CBIPbsI, POMEKYTOUHONW M KOHEYHOH MPOIYKIIUH XUMUIECKOTO
MTPOU3BOJICTBA

YMmeer BBIIOJIHATD CTaHJapTHbIE orepanyuu Ha
BBICOKOTEXHOJIOTHYECKOM 000pYJOBaHUM AJISI XapaKTePHUCTUKU
CBIPbS, IPOMEXKYTOUHONH M KOHEYHOM MPOLYKLUU XUMUYECKOTO
IIPOU3BOJCTBA

Bnapeer HaBbIKaMM BBITIOHEHUS CTaHJAPTHBIX ONlepaluii Ha
BBICOKOTEXHOJIOTMYECKOM 000pyIOBaHUM ISl XapaKTEPUCTHKH
CBIPbSI, IPOMEXYTOUHOW M KOHEUYHOH MPOAYKIIUH XUMUIECKOTO
IIPOU3BOJCTBA

[1K-5.1. Bnageet HaBBIKaMH MTOUCKA
HE00X0MMOHN HHPOpPMAIIHN B
npoheCcCHOHANIBHBIX 0a3aX JaHHBIX O
(U3NKO-XUMHUECKUX CBOMCTBAX
BCIIICCTB M aHAJIMTUYCCKUX METOJIaX
(B T.4., MATEHTHBIX)

3Haer 1mpaBWia TOMCKa HMHQOpPMANMM 10  TeMaTHUKe
ucciae0BaHuil B 00JIaCTH IPOLECCOB U alMapaTOB XUMHUYECKOMH
TEXHOJOTHH B mpodeccnoHampbHBIX 0azax maHHBIX (B T.4.,
MIaTEHTHBIX)

YMmeer pabortarh ¢ 6azamMy JaHHBIX JAJS MMOMCKa WH(MOpMAIUN
[0 TEeMaTUKE HCCICIOBaHUN OOJIACTH MPOLIECCOB M amlapaToB
XUMHYECKOH TEXHOIOTHU

Bnaneer HaBbikaMu pabOThI ¢ 0a3aMu JIAHHBIX MO TEMAaTHKE
HCCIICIOBAaHUN B 00J1aCTH MPOIIECCOB U aIlllapaToOB XMMHYECKOM
TEXHOJIOTUU

I1K-5.2. Cocrarnsier 0030p
JTUTEPATYPHBIX HCTOYHUKOB IO
3aJ]aHHOW TeMe QU3MUYECKOH U
AHAIMTUYCCKON XUMUH, OOPMIISICT
OTYETHI O BHITIOJIHEHHOU paboTe 1o
CIEIMALHBIM TTIaBaM (U3NIECKON U
AHAJIMTHYECKON XUMUHU 10 3aJaHHOU

dopme

3HaeT npaBmIa HaNKCAaHKs 1 0)OPMIICHUS JTUTEPATyPHOTO
0030pa IO TEMaTUKE UCCIICOBAHUN B 00JIACTH MPOIECCOB U
armnapaToB XUMHYECKOM TEXHOJIOTHH

YMeeT COCTaBIATH JIMTEPATYypHBIA 0030p MO TEMAaTHKE II0
TEMaTHKE HCCIEeNOBaHUA B OOJIACTH TPOIECCOB M allapaToB
XUMHAYECKON TEXHOJIOTUU

Bnaneer HaBbIKaMU COCTABIICHWS W HATTMCAHUSA JINTEPATYPHOTO
0030pa 1o TeMaTHWKe IO TeMaTHKE HCCIEOBaHWH B o0iacTu
MIPOIIECCOB U alapaToB XUMUIECKON TEXHOIOTHH

2. Tpyn0€MKOCTH JUCHUIIUHBI M BUJIOB Y4eOHbBIX 3aHSTHI M0 JUCHUILJINHE

OO11ast TpyI0EMKOCTh JTUCIMILIMHBI cocTaBisgeT 3 3a4éTHBIX eauHuinl (108

aKaJeMHYECKHX YacoB).

(1 3aueTHas equHUIIA COOTBETCTBYET 36 aKaJeMHUYECKUM HacaMm)

Bunamu yueOHbIX 3aHATHH U pabOThI 00YYarOIerocs 1o AUCHUIIIHHE

SABJISAFOTCA.

O6o03HaueHue Buzp! yueOHbIX 3aHATHH 1 pabOThl 00y4aIoIIerocs
Jlex Jlekun
JIab JlaboparopHsie paboTHI




IIp [IpakTHueckue 3aHATH

OK OHnaita Kypc

CP CamMocTosiTenpHas padoTa 00y4Jaronierocs B MEPHOJI TEOPETHIECKOTO 00yIeHNUs

CamocTosTenbHas pa60Ta 06y11a10meroca 1 KOHTAaKTHas pa60Ta o6yqalomeroc51 C

KonTtposnb N
MIPENOIABATENIEM B IEPUO]] MPOMEKYTOUHON aTTECTAIIUU

CTpyKkTypa JUCUUIUINHBL:

dopma 00ydeHust — OuHast

KonndecTBo 4acoB 1o BUAaM y4eOHBIX
o 3aHATUHN U pabOTH 00yUaIOMIerocs o
Hanmenosanne pasnena § = OPMBL
Ne JUCHIUTUINHBI 2 s © o | w o é TpOMEAKYTOHHOU
O é .g = o O | g aTTecTaluu
<

Mogyne 1.  OcHOBHbIE

3aKOHOMEPHOCTH

MPOLIECCOB " o0mue
1 MPUHIIMIIBI pacuera 3 o

anmnaparoB XUMHUUYECKOUN

TEXHOJIOTHH
2 Mogyns 2. MexaHnueckue 3 9

MPOIIECCHI

Monyns 3. - 18 | 3ader YO-1, I1P-1
3 | l'mmpogmaaMudeckue 9 12

IPOLIECCHI

Monyns 4. TennoBbie
4 | mpolecchHl U armaparbl 7 12

XUMHYECKOH TEXHOJIOTHH

Monyis 5.
5 MaccooOMeHHbIE npoLecchl 14 12

U anmnapaTbl XUMHYECKOI

TEXHOJIOTHH

Hroro: 36 54 - 18 | 3auer

1. CTPYKTYPA U COJAEPKAHUE TEOPETUYECKON YACTH
KYPCA
Moayab 1. OcHOBHBIE 3aKOHOMEPHOCTH MPOLECCOB U 001Me NPUHIIANBI

pacuera annapaToB XUMU4YeCKO# TexHoJioruu (3 yac.)

Tema 1. Kitaccugukanusi XMMHKO-TEXHOJIOTHYECKHX Mpoueccos (2 yac.)

MeTox akTMBHOT0 00y4eHHs — JieKIUsA-0ecena

HenpeppiBHbIE 1 TEpUOANYECKHUE IPOLIECCHI.

CranmonapHble 1 HECTAalMOHAPHBIE MPOLIECCHI.

Teopuss saBneHudt mnepeHoca. OCHOBbI TEOpPUM IIEPEHOCA KOJIMYECTBA
JNBH>KEHUS, DHEPTUU, MACCBHI.

OCHOBHBIE NTPUHLMNIBI COCTABICHHUSI MATEMATUYECKUX ONMCAHWUM, aHAIN3a U
pacyera IIpoLeCCOB U aIlllapaToB.

Tema 2. OcHoBbI Teopuu noaodus (1 yac.)




Mertonap! uccnenoBaHus MPOLECCOB U AlNAPATOB XUMUYECKON TEXHOJIOTHH.

Hcnonbs3oBaHre METOI0B MOTYYEHHUsT 0000IICHHBIX TIEPEMEHHBIX.

[IpuHuunel momoOMs W aHalM3a pPa3MEPHOCTEM, MX NPUMEHEHHE IIpU
MOCTAaHOBKE OIBITOB Ha MOJIEIBHBIX CHUCTEMaX M YCTAaHOBKax, 0OpaboTKe U
0000IIECHUH SKCTIEPUMEHTAIIBHBIX PE3YIbTaTOB.

Monayasb 2. Mexanudeckue npoieccsol (3 yac.)

Tema 1. Ilepememenne TBepabIx MaTepuasion (1 yac.)

Knaccudpukanus  HOaBEeMHO-TPAHCIIOPTHBIX — YCTPOMCTB.  YcCTpoicTBa
HEMPEPBIBHOTO TPAHCIIOPTA ISl TOPU3OHTAIBHOTO MEPEMEIICHHs. Y CTPOMCTBA
HEIMPEPBIBHOTO TPAHCIIOPTA AJISI BEPTUKAIBHOTO M CMEIIAHHOTO TIEPEMELICHUS.

Tema 2.U3meibueHne TBepAbIX MaTepuaioB (1 uac.)

N3menpuenne TBepapix Teil. OCHOBHBIE BHUIbI HW3MEIBYAIOMIMX MAIIHH.
OCHOBBI TEXHOJIOTHYECKOTO pacyeTa.

Tema 3.Knaccudpukamusi maTepuaion (1 gac.)

CutoBblii aHanmu3. ['paHynomMerpuueckuil coctaB. ['poxodeHue. IIEeMEHTHI
TEXHOJIOTMYECKOro pacuera rpoxoroB. IIpoune cnocobObl Kkiaccupukanuu
MaTtepuanoB. /[03upOBaHUE U CMEIIMBAHUE TBEPIBIX MATEPUATIOB.

Monayab 3. 'maponmHamudeckue npouecchl (9 yac.)

Tema 1. OcHoBBI rHApaBJINKH (2 Yac.)

MeToa akTUBHOT0 00y4eHHs — JieKIusi-0ecena

Kunkoctu: KamenpHble M YINpPyTHe KUAKOCTH. OCHOBHBIE CBOWMCTBA
JKUIKOCTEN

Tema 2. OcHoBbl ruapoMexanuku. OOmUe cBedeHHs, MpeaMeT
rupomexannku (1 yac.)

I'unpocratuka.  JudpdepeHnuanpbHoe  ypaBHEHHE  paBHOBECHS |
pacrpeiesieHue JaBJICHHs B ITOKOAIIMXCS Cpellax.

I'maponuuamuka. ['mapoauHaMuyeckue pexuMmbl TedeHus. Kpurepui
PeiiHosmbica w ero  kputudeckue  3HaueHUs. OCHOBHBIE  YpaBHEHUS
ruaApoAuHaMuKU. OcHo8Hble YpagHeHUus O08UdCeHUs dcuokocmel. YPaBHEHUE
HEpa3pbIBHOCTH (CILUIONTHOCTH) MOTOKA. YpaBHeHus Jiiepa u HaBbe-CTokca.

Tema 3. Teuenue B Tpy6ax u kanauax (1 yac.)

MeToa akTMBHOI0 00y4eHHs — JieKIUsA-0ecena

YpaBHeHHE MOCTOSHCTBA pacxona. Pacnpenenenue CKOpoOCTen 10 CEYEHUIO
TPYOBI.

YpasHenue bepHyu. I[IpakTuueckue NMpuiokKeHUs ypaBHEHUs bepHyIuu.
['mapaBnryeckoe CONPOTUBIIEHUE ITPU TEYEHNHN KUIKOCTEN.

[TogoOue TeueHuii B TpyOax W KaHajax. [IpoekTHBIN pacueT amameTpa
TpyOOIIPOBOJIOB WJIM ammapaToB, BHIOOP ONTHUMAIbHBIX 3HAYEHUI CKOpoCTel
IIOTOKOB.



Tema 4. IlepeMenieHne ;KMAKOCTE M ra3oB M0 TPYOONPOBOAAM H CETAM
¢ MOMOIIIbI0 MAIIIMH, MOBBIIIAOINX AaBjieHue (1 gac.).

[Tepememenue >kuakocTel Hacocamu. Pacuer Hamopa W motpebisieMon
MOIIIHOCTH, MOAOOp ABHUTrarenss K Hacocy. KommpeccopHble MaliuHbl U BaKyyM-
HAaCOCHI.

BpamarensHoe nBWXEHHE KUAKOCTH. Pacnpenenenue pAaBlieHUS BO
Bpamaromieiics kuakoctu. [lpuHmMn JgelcTBUS  LIEHTPOOEKHBIX HACOCOB,
IIUKJIOHOB U TUAPOIUKIOHOB, IICHTPUQYT.

Tema S. TeuyeHume KHMAKOCTEHM M Tra30oB 4Yepe3 CJOW 3ePHUCTOrO
maTepuasa (1 yac.)

JIBUKeHue Tell B JKUJKOCTAX (OOTEeKaHHWE MX CIUIONMIHON cpesoif). OCHOBBI
TeOpHUH ocaxaeHus. Pacduer ckopocTeil cBOOOAHOIO U CTECHEHHOTO OCAXK]ICHUS.

Teyenne yepe3 HENMOABWKHBIE 3E€pHUCTBIE CIIOM. | WapaBinyeckoe
COMPOTHUBJIEHHUE CJIOS. [ UIpOIMHAMHUKA TICEBIOOKUKEHHBIX (KUIIALLIUX) CIOEB.

Tema 6. [LneHouHoe TeueHue KkuaKocTel (1 yac.)

[sleHO4YHOE rPaBUTALIMOHHOE TEUEHUE KUIAKOCTH 10 TBEPAOU ITOBEPXHOCTH,
pPEXKUMBI TEUECHHS TJICHKU.PEXHUMBI TE€UEHHUSI MOTOKOB B HACAJOYHBIX KOJIOHHAX.
I'mapaBinueckoe CONMPOTUBIIEHUE HACAIOYHBIX KOJIOHH.

Tema 7. IlepememnBanue B xKUAKUX cpenax (1 gac.)

Ucnonb3oBaHue  MpOIECCOB  MEpeMelIuBaHug Uil  oOpa3oBaHUs
IeTEePOreHHbIX CHUCTEM M WHTEHCU(]HKALMs MPOLECCOB TEIIO- U MaccOOOMEHA.
Pacuer 3aTpaT sHEpPTUM HA IEPEMELTUBAHUE.

Tema 8. Paznenenne rereporennbix cmeceil. Kitaccnpukanms :KuaKux u
ra3oBbIX reTeporeHHbIx cucrem (1 yac.)

MeTox aKkTMBHOT0 00y4eHHs — JIeKIus-0ecena

Cycnen3um, SMyJlbCHUM, TI€Hbl, TNbUIM, TyMmaHbl. Fcnonb3oBaHue
IUAPOMEXAHUYECKUX MPOLIECCOB I MX PA3LAEIECHUS B TEXHOJOTMYECKUX LEIAX.
OCHOBHBIE MPUHLMIBI, HA KOTOPBIX Oa3upyrOTCS METOAbl  Pa3eJICHHUS
TETEPOTEHHBIX CUCTEM.

Pa3nenenne rereporenHsix cMmeceil. OrcranBanue. [Iporeccsl oTcTanBaHus
U YCTPOMCTBO OTCTOMHUKOB JUIsl CYCIIEH3UW, SMYJIbCUNA U TbUIEH, pabOTaIOLINX
MOJ JEWCTBHEM CHJIbI TSDKECTH. YCTPOMCTBO U JIEMCTBUE LIMKIIOHOB,
THIPOIMKIIOHOB, OTCTOMHBIX MEHTPUQYT, CemapaTtopbl ISl OTACICHUS OpbBI3T
YKUJKOCTH OT rasa.

Paznenenne rereporeHHnlXx cmecei. @unbTpoBaHue. PunbTpoBaHUE
CYCIIEH3UH M OYHCTKa Ta30B OT mnbUied Ha ¢Quiubrtpax. Knaccudukauus u
YCTPONCTBO OCHOBHBIX TUIOB (PrIIBTPOB. CXeMbI (PHIIBTPOBATIHLHBIX YCTAHOBOK.

MoayJb 4. TermnoBble NPoHecchl U ANNAPATHI XUMHYECKOH TEXHOJIOTHHU
(7 vac.)



Tema 1. OcHOBHBIE TelJIOBbIe NMPOLECCHI B XUMHUYECKON TEXHOJIOTUH
(2 uac.)

MeToa akTUBHOT0 00y4eHus — JieKuusi-0ecena

Harpepanue n oxnaxaeHue, KOHICHCAIUS MApOB U UCIIAPEHUE KUIKOCTEH.
Pacxon  TemioHoOcHTeNleW, TEIUIOBOM  OalaHC KAk  YacTHBIM  ciayyai
HEPreTHUECKOro OanaHca.

Tema 2. OcHoBbI Tensonepeaaun (1 yac.)

CraunoHapHbId U HECTAIMOHAPHBINA MEPEHOC TEIUIOTHI. TenIonpoBOIHOCTh
U TEMIEPaTypONpPOBOJHOCTh TBEPAbIX MAaTEPUATOB, KUAKOCTEHW H Ta30B.
JuddepenranbHoe ypaBHEHHE TEIUIONPOBOIHOCTH (ypaBHeHHE Dyphe).

KOHBEKTHBHBIN MEpeHOC TeIIoThl. TeroBoe Tmojobue, Oe3pa3MepHbIe
nepemMeHHble. Pacuer KO3((UUMEHTOB TEIIOOTHAYM IPU BBIHYXACHHOU U
€CTECTBEHHON KOHBEKIIHH.

PaananTHBIN TEMIONEpeHoc.

Tema 3. Temonepenaya B anmaparax XHMHYeCKHX Hpou3BoiacTts (1
yac.)

MeTox aKTMBHOT0 00y4eHHs — JIeKIus-0ecena

Temnonepenaua B MOBEPXHOCTHBIX TEIIOOOMEHHMKAaX 4Yepe3 IUIOCKUE U
uuiMHApuyeckue creHku. KoadduumeHtsl Temonepenadyd, aaguTUBHOCTh
TEPMUYECKUX conpoTuBieHui. CpenHss IBIXKYIAs CHJIA TeIUloNepeaayu,
BJIMSIHAE B3aUMHOTO HallpaBJICHUs ABMKEHUS TETIOHOCUTEIIEH.

Tema 4. IlpombinuieHHbIE CMOCO0ObI MOABOAA M OTBOAA TEIUIOTHI B
XuMH4YecKkoi annaparype (1 yac.)

Knaccudukanus cnoco6oB moaBoja M OTBOJA TEIJIOTHL. TpeOoBaHuA,
NPEABABIAEMbIE K TEIUIOHOCUTENSIM, WX CPAaBHUTEIbHBIE XapaKTEPUCTUKH U
00JaCTH PUMEHEHHUS.

Tema 5. Tenjioo0MeHHBIE YCTAHOBKY U anmapatsl (2 vac.)

MeToa akTUBHOT0 00y4eHUs — JieKIusi-0ecena

TerooOMeHHble anmapartbl, uX Kiaccuukanusa. OCHOBHBIE THIIBI
MOBEPXHOCTHBIX TEMIOOOMEHHUKOB, TEIJIOOOMEHHbIE YCTPOWCTBA XUMHYECKHX
peakTopoB. PacueT OCHOBHBIX pa3MepoB TEIJIOOOMEHHBIX ammapaToB U
ONITUMAJIBHBIX PEXKUMOB UX paboThl. [IpOEKTHBIN U TOBEPOUYHBII pacyer.

Knaccudukanus 1 o0CHOBHbIE KOHCTPYKTHBHBIC THUITHI BHITTAPHBIX allllapaToB.

Moayas 5. MaccooOMeHHBbIE TPOLECCHI W aNmapaTrbl XUMHYECKOM
TexHoJoruu (14 yac.)

Tema 1.Knaccuduxanusi MaccooGMeHHBIX NpoueccoB (2 yac.)

MeToa akTMBHOT0 00y4eHMs — JIeKIUsA-0ecena

Haubonee pacnpocTpaHeHHblE MacCOOOMEHHBIE MPOIECCHl XUMHYECKOH
TEXHOJIOTUH: a0CcopOIMs U AecopOnUs, TUCTUIUIAINS, KUAKOCTHAS SKCTPAKIIHS,



CYIIKa TBEPABIX MaTepuayioB, aAcOpOLMs U HOHHBIA OOMEH, pPacTBOpPEHHE H
HKCTparupoBaHUE W3 TBEPAOro (BBILIEIAYMBAHKUE) BEIECTBA, KPUCTAIUIM3ALNA,
MeMOpaHHOE pa3JIeJIeHUE KUJIKIUX U Ta30BbIX CMECEH.

Knaccudukanus npoiieccoB maccooomMeHa.

Tema 2. OcHOBBI Macconepeaaun (2 Jac.)

Maccomnepenauya u maccootnada. MonekynsapHas nuddysust. KoHBeKTUBHBIN
macconieperoc. Koaddurmmentsr MaccooTmaum W €€ JBIDKYIIHE  CHIIBL
Huddysuonnoe (MaccooOMeHHOE) TTo1001e

Macconepenaua mexay asymst dazamu. KosddummeHnt maccomnepenauw,
JBIDKYINAS cuja, UX (GU3UUECKUI CMBICH, COOTHOIIEHHE MEXAy KodPduimeHTaMu
Macconepeiayd ¥ MacCOOTIauH.

®da3oBble paBHOBECHs, KOAIDPUIIMEHTHI paclpeeieHus, CEIEKTUBHOCTh H
00paTUMOCTh MPOLECCOB.

Tema 3. MaccooOMeH B anmaparax XuMHU4YeCKHX MPOu3BoACTB (3 yac.)

MeToa aKTHBHOI'0 00y4YeHHS — JeKIHus-0ecena, NpodIeMHas JeKIHs

MatepuanbHblii OanaHC HENPEPhIBHOTO YCTAaHOBMBILETOCsS IMpoliecca IMpU
Pa3IMYHBIX CcHoco0ax BBIPAXKEHHsS] COCTaBOB (a3 M MX PACXOJIOB, YPABHEHUS
pabouunx JIMHUH.

Pacder moTpeOHOro mMONMEpPEYHOTO CEUECHHUS (IUaMeTpa) KOJOHHBI,
NpEeNebHO JOMYCTUMAasi M 3KOHOMHYECKH ONTHUMAJIbHAs CKOPOCTH CIUIOIIHOMN
¢da3bl.PacyeT BBICOTHI ammapaToB C HENPEPBIBHBIM KOHTAaKTOM (a3 ¢
UCIIOJIB30BaHUEM OOBEMHBIX  KOA(PIUIIMEHTOB Maccomepeaayd Wi MeToja
eIVHMI] TnepeHoca. Pacuer uymcia cTyneHed ammapaToB CO  CTYIIEHYaThIM
KOHTaKTOM.

AHanu3 MaccOOOMEHHBIX TPOLECCOB W pPacyeT ammapaToB METOI0M
«TEOpeTHYeCcKuX cTyrneHeny. Onpenenenue (YUCIEHHOE U TpadoaHATUTHIECKOE)
YUCJIa  TEOPETUYECKUX  CTYNEHEW, MCIOJb30BAHWUE  TOHSITUW  BBICOTHI,
HKBUBAJIEHTHOW TEOPETUYECKON CTYINEHHU, CpeaHero Kod(p(dUIMEeHTa MOJIE3HOrO
JEHCTBUS CTYNEHU MPU pacyeTax amnmnaparoB ¢ HENPEpPhIBHBIM M CTYNEHYATHIM
KOHTaKTOM (pa3 COOTBETCTBEHHO.

Tema 4. MaccooOMeHHbIe NMPOLECCHI U aNNapaTbl. AGCOPOIMOHHBIE U
IKCTPAKIIMOHHBIE ANMAPATHI M YCTAHOBKH (2 4ac.)

MeToa aKTUBHOT0 00y4eHHS — JIeKIusi-0ecena, MpodJeMHas JeKIus

OO0mue npUHLMMOBI YCTPOWCTBA W  KJIAacCHU(PUKALMS anmaparoB s
MacCOOOMEHHBIX IMPOILIECCOB B cHUcTeMax 'ra3(map)-KUAKocTb" M "KHIKOCTb-
KUJIKOCTH". OCOOCHHOCTH KOHCTPYKIIUM a0COPOEPOB U IKCTPAKTOPOB.

OcHoOBHBIE THTIBI A0COPOEPOB U AIKCTPAKTOPOB.

Tema 5. MaccooOMeHHbIe mpouecchl W anmaparbl. JucTwinsinus u
pexTudukamnus (3 yac.)



MeToa aKTHBHOTO 00y4eHHS — JeKIusi-0ecena, MpodJeMHas JeKIus

Huctmusanus. IlapoXuakocTHOE paBHOBECHE [UIsI CUCTEM C IIOJHOW H
OTpaHUYECHHON B3aMMHOW PACTBOPUMOCTBIO. PacdeT paBHOBecHs I UICAIBHBIX
OMHApHBIX CMECEH.

IIpoctass m (¢pakumoHHAsh MEPETrOHKA, IEPEroHKa ¢ AeQuerManuei.
Pextuduxarms.

OcoOble BUBI IEPETOHKH.

Tema 6. MaccooOMeHHBIE MPOIECCHI ¢ yYacTHeM TBepaAoi ¢a3sbl (2 yac.)

DJeMeHThl Maccolepefaud B CHUCTEMax C TBepAod ¢azoil. dusmueckue
MOJEIM M MEXaHU3Mbl IIEPEHOCA MAacChl B IOPHUCTBIX TBEPABIX TeElax U
0OTEeKaroIeM UX NOTOKE, BHYyTPEHHEE U BHEIITHEE COIPOTUBIIEHUS MAaCCONIEPEHOCY.

Cymka TBepABIX MaTEpUAIOB. METOIbI CYIIIKH.

Tema 7. MemOpanHble mponecchbl 1 anmaparsbl (1 gac.)

OO6mue cBeneHUs 0 MEMOpPaHHBIX Mporeccax. Tunel MmemOpaH. OCHOBHbIE
KOHCTPYKIIMM MEMOpPAHHBIX alnapaTos.

IV. CTPYKTYPA U COJEP)KAHUE ITPAKTUYECKOMN YACTH
KYPCA 1 CAMOCTOSATEJBHOM PABOTHI

IIpakTnueckne padorsl (54 yac.)

[Ipaktrueckass pabora Ne 1. M3menbueHue TBEpAOro MaTepualia Ha
BUOPOMEIIbHUIIE, CUTOBBIN aHAJIN3 CHITyYUX MaTepHrayioB (3 yac.)

[Tpaktrueckast padbora Ne 2. M3menbueHue TBEpIOro MaTepuaia Ha MIapoBOi
MEJIbHUIIE, CUTOBBIN aHAIN3 CHITy4YrX MaTepuayion (34ac.)

[Ipaktuueckast padota Ne 3. VM3MepeHue ynenbHON MOBEPXHOCTU CHITYyUUX
MaTepUaloB M KaTalu3aTOPOB MO COMPOTUBIEHUIO (UIBTPALMM BO3AyXa 4epe3
cioit (3 4ac.)

[Ipaktuueckas padora Ne 4. Kunetuka ¢punstparuu (3 gac.)

[Tpaktrueckast pabora Ne 5. Ocaxxnenue B3Becei (3 gac.)

[Tpaktuueckas pabora Ne 6. Pesxxumbl Teuenus sxunkocten (3 yac.)

[TpakTuueckue padotel NeNe 7-8. MecTHbIE CONMPOTUBICHUSI TPYyOOIIPOBOIOB
(6 yac.)

[Ipaktrueckass pabora Ne 9 Pacuer comportuBiieHus TpyOompoBojga u
MOIIHOCTH Hacoca cpeactBamu Excel (3 gac.)

[Ipaktuueckass pabora Ne 10. Omnpenenenue koddduiueHTa TEMIOOTIAYH
TOPU30HTAIBHOTO LUWJIMHJIpA MPU BHEIIHEH €CTECTBEHHOW KOHBEKIMHU Bo3ayxa (3
yac.)

[IpakTuueckass padbora Ne 11. HM3yuenwe mporecca Teruionepenadyd B
TeI1I000MeHHUKe «Tpy0Oa B TpyOe» (34ac.)



[Ipaktueckas pabora Ne 12. Msyuenume mporecca Terionepeaayn B
KOXKYyXOTpyOHOM TeriooOMeHHuKe (3 Jac.)

[Ipaktuueckue padboThibl NeNe 13-14. PacueT TemnooOMeHHHKa CpelCTBAMU
Excel (6 yac.)

[Ipaktrnueckass pabora Ne 15. Ilpocras meperonka. IloctpoeHue kpuBoi
pa3roHKMOMHApHOU cMmecH (3 Jac.)

[TpakTrueckast pabota Ne 16. Pextudukanun 6unapHoit cmecu (3 dac.)

[Tpaktrnueckas padora Ne 17. Cymika ceimyyux marepuaios (3 vac.)

[Ipaktuueckas padora Ne 18. Dkcrpakiusi(3 yac.)

[Toq camocTosTeNBPHOM pPabOTON CTyJEHTa IOHUMAETCS YacTh Y4YCOHOM
IIaHUPYEMOU pabOThl, KOTOPAsl BHIMOJIHSAETCS MO 3aJJaHUI0 U MPU METOIUYECKOM
PYKOBOJICTBE  IIpemnojaBarensi, 0e3 ero  HENOCPEeACTBEHHOIO0  y4YacTHs.
CamocrosiTenbHass paboTa HalpaBi€Ha Ha YCBOEHHUE CHUCTEMbl HAy4YHBIX H
po(eCCUOHANIBHBIX 3HAHWUW, (OPMUPOBAHUE YMEHUN U HABBIKOB, IPUOOPETEHUE
OMBITA CAMOCTOSITETBHOW TBOPUYECKOM AEATEIHBHOCTH.

CamocTrosiTenbHast paboTa CTYACHTOB BKJIKOYAET B ce0s MOATOTOBKY K
IPAKTUUECKUM paboTaM, ONKCAHUE MPOJIETaHHON 3KCIEPUMEHTAIBHON paboThI €
MPUBEJACHUEM PACUYETOB, IPaUKOB, TaOIUIl M BBHIBOJOB, MOATOTOBKA K 3aIUTE
TEOPHUH MO pabOTe, CAMOKOHTPOJIb 3HAHUI MO TeMe pabOThl C TOMOIIBIO BOIIPOCOB
K Ka)xj10i1 padore.

JInsi KaueCTBEHHOTO BBINMOJIHEHUS! MPAKTUYECKUX pPadOT KaKIbI CTYAEHT
JIOJKEH 3apaHee MOATrOTOBUTHCS K ouepeaHon padote. [loaroroBka ckiaapiBaeTcs
U3 U3y4YeHUs LeNH, 3aJa4 M COJEp)KaHUs MPAKTHUYECKOM paboThl, MOBTOPEHUS
TEOPETUYECKOr0 MaTepualia, OTHOCALIerocs K paboTe, U TEOPETUUYECKOM
O3HAKOMJIEHUSI CO CBOMCTBaMH XHMMHUYECKUX BEUIECTB IO BBIMOJIHEHUS DPAOOTHI.
Pe3ynpTaThl MOJITOTOBKM OTpa)XaroTCs CTYIACHTAMU B pabouuMx TETpaasx, Kyaa
3aMKMCHIBAIOTCS  TEPEUYEHb  HEOOXOAMMBIX  HM3MEPUTENbHBIX MNpUOOPOB U
anmnaparypa, MJIaH BBIIOJTHEHUS MPaKTUYECKOM paboThl, pacyeTHble (OpPMYIIbI U
3apUCOBBIBAIOTCS] CXEMbl YCTAHOBOK, TAOJUIBI AJI 3alMCH ONBITHBIX U PaCYETHBIX
naHHBIX. Bee 3amucu B pabounx TeTpajsx Kak IMpH MOATOTOBKE K padoTe, Tak U B
IIPOLIECCE BBIITOJIHEHHUSI €€ TOJKHBI BECTUCH AKKYPAaTHO.

B Hauane 3aHsaTHSI mOpenojaBaTedb MYTEM OMpoca W O3HAKOMJIEHUS C
3alUCsAMU B pab0YMX TETPaAsIX MPOBEPSET MOATOTOBIEHHOCTh KaX/JI0r0 CTYACHTA.
HemoaroToBneHHble CTYAEHTHl K BBINOJHEHUIO MPAKTUYECKOW paboThl He
JOMYCKaIOTCA.

V.  YYEBHO-METOIUYECKOE OBECIHHEYUEHHE
CAMOCTOSATEJIBHOMN PABOTBI OBYUAIOIIIUXCS



Y4eOHO-METOAUYECKOE

oOydJarommuxcsi 1o

MUCHHUILIINHE

TEXHOJIOTHN» BKIIFOYAET B ceOS:

oOecrieueHue
«IIpoueccer u

CaMOCTOATEIHLHOU
anmapaTsl

paboTHI
XUMHUYECKOU

L HJ'IaH-Fpa(i)I/IK BBIIIOJIHCHUS CaMOCTOSITEIIbHON pa6OTBI 110 JUCHUIIIINHC, B

TOM YHCJIC IIPUMCPHBIC HOPMbBI BPEMCHHU Ha BBIINMOJIHCHHUC 110 KAXKIOMY 3a/IaHUIO,

® XapaKTEepUCTHKA 3aJaHUM JUIsl CAaMOCTOATEIbHON PabOThl CTYIEHTOB U

MCTOANYICCKUC PCKOMCHIAIINH 110 UX BBIIIOJIHCHUIO,

e TpeboBaHUs

K IMpCaACTaBJICHUIO

CaMOCTOATENBbHON pabOTHI;

u  0ohOpMIICHHIO  PE3YJIbTATOB

® KPUTEPHUH OLEHKH BBIMOJHEHUS CAMOCTOATENBbHON PabOTHI.

Ilinan-rpadguk BbINOJHEHHSI CAMOCTOSITEIbHOI PadoThl O TUCHUILINHE

IIpumepusbie
JaTa/cpoku Buna HOPMBbI
o/y | BPUIOIHEHHs, CAMOCTOAITe/IbHOI | BpeMeHM HA | DopMa KOHTPOJISA
HeJeJs padoThI BbINIOJIHEHHE,
yac

1. 1-2 W3ydenue TeopeTu- 2 YO-1, Onpoc nepen
YeCKOIo MaTepuaiia HayajoM 3aHsTHSI.
[ToaroroBka k [Ipuem oTuera o
BBITIOJTHEHUIO BBITIOJTHEHU U
nabopaTtopHOit MPaKTUYECKON
pabotel Ne 1 paboTHI.

2 3-4 N3yuyenue TeopeTu- 2 YO-1, Onpoc nepen
YECKOro MaTepuania HAYaJIOM 3aHSTHS.
IToaroroska k IIpuem oTuera o
BBITIOJTHEHUIO BBITIOJIHEHUU
nabopaTopHOI IIPAKTUYECKOU
paboTer No 2 paboTHI.

3 5-6 N3yuenue TeopeTu- 2 YO-1, Onpoc nepen
YeCKOro MaTepuaiia HayajoM 3aHsTHSI.
ITonroroBka k [Ipuem oTyera o
BBITIOJTHEHUIO BBITIOJTHEHU U
nabopaTtopHOit MPaKTUYECKON
pabotel No 3 paboTHI.

4 7-8 N3yuenue TeopeTu- 2 YO-1, Onpoc nepen
YECKOro MaTepuaia HAYaJIOM 3aHSITHS.
IToaroroska x [Ipuem otyeta o
BBITIOJTHEHUIO BBITIOJIHEHUU
nabopaTopHOI MIPAKTUYECKOU
paboTsl No 4 paboThI.

5 9-10 N3yuenue Teopetu- 2 YO-1, Onpoc nepen
YEeCKOro MaTepuaiia HayajoM 3aHsTHs.




IToaroroska k IIpuem oTyera o
BBITIOJTHEHUIO BBITIOJTHEHUU
J1a60paTopHOI MIPAKTUYECKOHN
paboTel No 5 paboOThI.

6. 11-12 N3yuenue Teopetu- 2 YO-1, Onpoc nepen
YECKOro MaTepuania HayajoM 3aHsTHsI.
IToaroroska x [Ipuem otuera o
BBITIOJTHEHUIO BBITIOJTHEHUU
nabopatopHOit MPaKTUYECKON
pabotel Ne 6 padoTHI.

7 13-14 N3yuenue Teopetu- 2 YO-1, Onpoc nepen
YECKOro MaTepuania HAayajoM 3aHsTHS.
IToaroroBka k [Ipuem otuera o
BBITIOJTHEHUIO BBITIOJTHEHUU
nabopaTopHOI IIPAKTUYECKOU
paboter No 7 paboTHI.

8 15-18 N3yuenue Teopetu- 4 YO-1, Onpoc nepen
YECKOro MaTepuasia HayajoM 3aHsTHSI.
[ToaroroBka k [Ipuem oTuera o
BBITIOJTHEHUIO BBITIOJTHEHU U
nabopaTtopHOit MPaKTUYECKON
pabotsl Ne §8-9 paboThI.

Wroro: 18

XapakTepucTHKA 3aJaHUI VISl CAMOCTOSTEIbHON PadoThl 00y4aOIIMXCH U
MeTOANYeCKHEe PEKOMEHIALMH 110 UX BbINOJIHEHUIO

Meroanyeckue peKoOMeHAAIUH I MOATOTOBKH K BOIIPOCaM 110
MPAKTHYECKUM padoTam

Bonpmias gyacte yueOHOro MaTepuana J0JpKHA ObITh MPOopadoTaHa CTYJIEHTOM
CaMOCTOATENLHO, BHE ayJTUTOPHBIX 3aHATHI. CaMocTosTeNbHas paboTa CTyJEeHTOB
ABJISICTCSL  HEOTHEMJIEMOM  COCTABHOM  YAaCThIO  Npolecca  MOJATOTOBKH
CIICIUATMCTOB.

TpeOoBaHus K IpeACTABJICHUIO U 0()OPMJICHHIO Pe3yJIbTAaTOB
CaMOCTOAITEIbHOI PadoThI

[ToaroToBKa K MpakTUYECKUM padOTaM OIICHUBAETCS B XOJI€ YCTHOTO OTMpoca
10 IIATHOAJUILHOU CUCTEME.

OTyeThl 1O  MOPAKTUYECKUM  paboTaM  COCTaBISAIOTCS  CTYJICHTaMu
WHJMBUAYAJIBHO U 3alIUIIAIOTCS YCTHO, OIIEHUBAIOTCS 1O MATUOAIILHON CUCTEME.




OTueTsl MO MPAKTUYECKUM paboTaM MPEACTABISIOTCS B PYKOIHCHOM
BapUMaHTE WM B OJJCKTPOHHOM (QopMe, TMOArOTOBICHHbIE KaK TEKCTOBbBIE
JTOKYMEeHTHI B pegakTope MSWord.

OTtyeT 1o paboTe AOJKEH ObITh 000OIIAIONIUM JIOKYMEHTOM, BKJIIOYATh BCIO
uHGOPMAIIMIO TIO BBINOJHEHHUIO 3a/laHWi, B TOM 4YHUCIE, YpPaBHEHHS peaklui,
TaOJIUIIBI, CIUCOK JIUTEPATYPhI, PACUETHI U T. 1.

CTpyKTypHO OTYET MO MPAaKTHUYECKON padoTe, KaK TEKCTOBBIM JTOKYMEHT,
KOMIUIEKTYETCS 10 CIEAYIOIIEN CXeMe:

TuTynpHbI JUCT — oOsA3aTeNbHAs KOMIIOHEHTa OT4YeTa, MepBas CTpPaHHUIIA
OTYeTa, MO MPUHITOU JIJIsl MPAKTUYECKUX paboT GopMe (TUTYJIbHBINA JUCT OTUETa
JOJDKEH pa3MenaThesi B 001ieM (aiisnie, T/ie mpeIcTaBlIeH TEKCT OTYETa).

Hcxonanple MaHHBIE K BBINOJHEHUIO 3aJaHUM — 00s3aTeNibHAas KOMIIOHEHTa
OTYEeTa, C HOBOM CTPAHUIIBI, COJIEPKAT YKa3aHUE BapuaHTa, TEMBI U T.]1.).

OcHOBHasE 4acThb — MaTepuaibl BBHIMOJIHCHUS 3alaHui, pa3OuBaeTcs IO
pyOpHKam, COOTBETCTBYIOIIUX 3aJaHUSIM Pa0OTHI, C HEPAPXUIECKONU CTPYKTYPOW:
MYHKTHI — MOAMYHKTHI U T. II.

PexkoMeHayeTcss B OCHOBHOM 4YacTH OTYETa 3aroJIOBKH PyOpUK (IOIPYOpHK)
naBaTh UCXOAsd W3 (GOPMYJIMPOBOK 3anaHuil, B ¢GoOpMe OTIIarojabHbIX
CYIIECTBUTEIbHBIX.

BriBobl — o0Osi3aTenbHasi KOMIIOHEHTA OT4YETa, COAEPKHUT 00o0OIaronme
BBIBOJIBI 10 paboTe (KakuWe 3aJayd pelieHbl, OLlEHKAa PEe3yJbTaTOB, YTO OCBOEHO
MIPU BBITIOJTHEHUU PabOTHI).

Crnucok nuTeparypbl — oOs3aTelbHasi KOMIIOHEHTa OT4YeTa, C HOBOU
CTPaHHUIIBI, COJAEPKUT CIUCOK HCTOYHUKOB, MCIIOJIb30BAHHBIX MPH BBITTOJHEHUH
paboThl, BKJIIOYAs DJIEKTPOHHBIE HWCTOYHHKU (CIHCOK HYMEpPOBaHHBIM, B
COOTBETCTBHH C NMPaBUIIAMU OMIMCaHusi Onbinorpadun).

OdopmiieHre oT4eTa MO MpaKTHYECKO padore (B ciydae opopMiIeHHUs] €THO
B 2JIEKTpOHHOU dopme). OTUET Mo MpakTUIECKON paboTe OTHOCUTCS K KaTeropuu
«mHucbMeHHasi paboTta», odopmisieTrcss mo npaBuiaM OQOPMIICHUS MHCbMEHHBIX
pabort crynenramu [IBOY.

Heobxoanmo 00paTuTh BHUMaHHWE Ha CIEAYIONIAE ACMEKThl B O(POPMIICHUHU
OTYETOB PadOT:

- Habop TEeKCTa;

- CTPYKTypHUpOBaHUE pabOTHI;

- ojopMieHHE 3aroJIOBKOB BCeX BHIOB (pyOpHK-TIOAPYyOPUK-ITYHKTOB-
MOJAIYHKTOB, PUCYHKOB, TaOJIUL, NPUIIOKEHUI );

- ojopMmieHHE IepeurcIeHul (CIMCKOB ¢ HyMepaluen il MapKupoBKOil);

- odopmiIcHHE TAOIHII;

- odopmienue wumoctpanui (rpaduku, pucynku, pororpadun, CXemsi);



- HaOOp u opopmIICHHE MaTEMaTHYECKUX BhIpaXeHUH ((hopmyn);

- odopmIICHHE CIUCKOB JIUTEpaTyphl (OmOmMHorpad@uuecKux OMHUCaHUN) U
CCBUIOK Ha UCTOYHUKH, IIUTUPOBAHUS.

HabGop Tekcta ocyiecTBisieTcs Ha KOMIIBIOTEpPE, B COOTBETCTBUHU CO
CJIEIYIOUUMU TPEOOBAHUSIMHU:

— T1edYaTh — Ha OJHOW CTOpoHE jmcta Oenmoit Oymaru dopmarta A4 (pasmep
210 Ha 297 Mm.);

— HMHTEPBAJI MEKCTPOYHBIN — IOy TOPHBIN;

— mpudrt — Times New Roman;

— pa3mep mpudra - 14 nrT.,, B TOM uHclIe B 3arojioBkax (B Tabiuiax
nomyckaercs 10-12 nr.);

— BBIPABHUBAHUE TEKCTA — «I10 IMIUPUHEY;

—  TOJIS CTPAHMIIBI - IeBoe — 25-30 MM., mpaBoe — 10 MM., BepXHee U HUKHEE

—20 MM

— HyMepalys CTPaHUIl — B PABOM HIDKHEM YTy CTPAHHIIBI (711 CTPAHMII C
KHIDKHOM OpHEHTallMel), CKBO3Has, OT THUTYJIBHOTO JIMUCTa JO TMOCJEIHEN
CTpaHHUIIbI, apabCKUMU HUdppamMu (IEPBOM CTPAHUIICH CUYUTACTCS TUTYJIBHBIN JIUCT,
Ha KOTOPOM HOMED HE CTaBUTHCS, HA CIEAYIONIECH CTpaHUIle MpoCcTaBiseTcs nudpa
@2» U T. 1.).

— PEeXHM aBTOMATUYECKOTO MEPEHOCAa CIIOB, 32 MCKIIOUYEHHWEM THUTYJIBHOTO
JUCTa W 3arojOBKOB BCEX YPOBHEW (MEpEeHOC CJOB sl OTAeNIbHOro ab3ara
omokupyetcs cpeactBamu MSWord ¢ momonisio koMau el «@opmaty — ad3ar] npu
BBIOOPE OIIINH «3aMPETUTh ABTOMATUYECKUM MEPEHOC CIIOBY).

Ecnu pucyHok wim tabnuiia pa3MenieHsl Ha gucte ¢popmata Oonbine A4, ux
CIelyeT YYUTBHIBaTh KakK OJHY CTpaHuIly. Homep cTpaHuIbl B 3THX Cily4asx
JIOTTYCKaeTCsl HE MPOCTABJIATh.

Cnmcok TUTEpaTyphl M BCE MPUIIOKEHUS BKIIFOYAIOTCS B OOIIYIO B CKBO3HYIO
HYMEpAaIio CTPaHUI] pabOTHI.

Kpurepuu oieHKH caMOCTOATEIbHOM padoThI

[ToaroToBKa K MPaKTHYECKUM pabOTaM OIEHUBACTCS B XOJE YCTHOTO OIpoca
O MATHOATIILHOM CHCTEME.

OTt4eTsl 0 TAOOPATOPHBIM PabOTaM COCTABJISIFOTCS CTYICHTAMH
WHUBUyaJIbHO U 3alTUIIAIOTCSA YCTHO, OIICHUBAIOTCS 1O MSATHOAUTEHON CUCTEME.

[To Teme my1s1 CaMOCTOSATEIILHOTO U3YUCHUS CTYICHTHI OIPAIIHBAIOTCS YCTHO
Ha KOHCYJIBTAIUSIX COTJIACHO rpaduKy, OIICHUBAIOTCS 10 MATHOAITEHON CUCTEME.

Ouenka «OTIMIHOY
A) 3amaHue BBINMOJHEHO MOJTHOCTHIO.
b) Otyet/oTBET COCTaBIIEH TPAMOTHO.



B) OtBeThI Ha BOMPOCHI MOJIHBIE U TPAMOTHBIE.
') Matepuait moHST, 0OCO3HAH U YCBOCH.

Ouenka «Xopomo»

A), b) - Te xe, uto U npu oneHke «OTIUIHOY.

B) HeTouHocTtu B 0TBETax Ha BOIMPOCHI, KOTOPBIE UCHPABISIOTCS TIOCIIE
YTOYHSIOIIHAX BOIPOCOB.

') Marepuain noHST, OCO3HAH U YCBOEH.

OueHka «Y AOBIETBOPUTEIBHO

A), b) - Te xe, uTo U npu o1eHKe «OTIUIHON.

B) HetouHocTtu B 0TBeTax Ha BOMPOCHI, KOTOPHIE HE BCET/1a UCTIPABIISIOTCS
IIOCJIE YTOYHSIOIIUX BOIPOCOB.

') Marepuai noHST, 0CO3HaH, HO YCBOEH HE JIOCTATOYHO MOJTHO.

Ouenka «HeynoBieTBOPUTENBHOY

A) IIporpamma He BBIMOJIHEHA MOJHOCTHIO.

b) YcTHbI OTYET M OTBETHI HA BOIIPOCHI HE MOJIHBIE U HE TPAMOTHBIE.
B) Marepuan He MOHSIT, HE OCO3HAH U HE YCBOEH.

MeToauueckune PEKOMEHIAIUA NJA IMOATOTOBKH K 3a9€Ty

Iloozomoeka Kk 3auemy — 6UO CAMOCHOAMENbHOU padomvl cmyoenma,
KOmMOpblil 0CYuwiecmeisiemca 6ecb nepuoo o0yueHus u 6Kiuaem 6 cebs ece
6UObL CAMOCMOAMETbHOU PAOONbl.

N3ydeHne TeopeTHIeCKON YacTH IUCIUIUIMH TPHU3BAHO HE TOJBKO YIIyOHWTh
W 3aKpenuTh 3HAHWS, TIOJYYEHHBIE Ha ayJUTOPHBIX 3aHATHSAX, HO U
CIIOCOOCTBOBATh PA3BUTHUIO Y CTYACHTOB TBOPYCCKHX HABBIKOB, WHUIIMATHUBBI U
OpraHHU30BaTh CBOE BPEMSI.

CamocrosTenpHas paboTa MpU U3YUCHUH TUCIUIUINH BKITIOYACT:

- YTEHWE CTYJICHTaMH PEKOMCHIOBAaHHOW JIMUTEpaTyphl M YCBOCHUE
TEOPETHUYECKOT0 MaTepraja JUCIHUILINHEI;

- 3HAKOMCTBO ¢ MIHTepHET-UCTOYHHKAMU;

- TIOJTOTOBKY K pa3iuyHbIM (opmMamM KOHTPOJSI (TECThl, KOHTPOJIbHBIE
paboThI, KOJIJIOKBUYMBI);

- IOJITOTOBKY M HamucaHue pedeparos;

- BBITTOJTHCHUE KOHTPOJIBHBIX paloT;

- TIOJITOTOBKY OTBETOB Ha BOIMPOCHI 110 Pa3IUYHBIM TE€MaM JUCIMIUIMHEI B TOH
MOCJIEIOBATEILHOCTH, B KAKOW OHM MPEACTABIICHBI.



[InanupoBanue BpeMEeHHM, HEOOXOAMMOIO Ha H3yY€HUE JUCIHIUIUH,
CTYJIEHTaM JIy4llle BCETO OCYILECTBIIATh BECh CEMECTp, MpeycMaTpuBasi Mpu 3TOM
peryJsipHOe MOBTOPEHHE MaTepurara.

Martepuaii, 3aKOHCIIEKTUPOBAHHBIA Ha JEKUUAX, HEOOXOIUMO PETyJISIPHO
npopalaTeiBaTh U JOMOJHATH CBEACHUSIMH M3 JIPYTUX HCTOYHUKOB JUTEPATYPHI,
MPEICTABICHHBIX HE TOJBKO B MPOrPAMME TUCHUIUIMHBI, HO U B MEPUOAHMUECKUX
U3JIAaHUSX.

[Ipy wu3yyeHUM MAUCHUUIUIMHBI CHaYaja HEOOXOAMMO IO KaxkIol Teme
MPOYUTATh PEKOMEHJIOBAHHYIO JIUTEPATypy U COCTABUTh KPATKUH KOHCHEKT
OCHOBHBIX TOJIO)KEHUM, TEPMHUHOB, CBEACHUH, TpeOYyIONIMX 3alOMUHAHUS U
SBJISIONIMXCSI OCHOBOIOJATalOIIMMKU B 3TOW TeMeE I OCBOEHUS MOCIEIYIOIINX
TeM Kypca. Jas pacmupeHus 3HaHUS 10 AWCHUIUIMHE PEKOMEHIYeTCs
UCTIONB30BaTh VHTEpHET-peCcypChl; MPOBOAUTH MOMCKHA B PA3IUYHBIX CUCTEMAaxX U
UCIIOJIb30BaTh MaTepUaibl CATOB, PEKOMEHIOBAaHHBIX MPETIOaBATEIIEM.

[Ipy 1OArOTOBKE K KOHTPOJBHOM paboTe HEOOXOAUMO MPOYUTATh
COOTBETCTBYIOLLIME CTPAHUIBl OCHOBHOTO y4yeOHHKa. JKenarenpbHO Takke uTeHHUE
JIOTIOJIHUTENBHON JuTepatypbl. [lpy HamucaHuM KOHTPOJIBHOM paboOThl OTBET
CJIEyeT WLTIOCTPUPOBATh CXEMaMHU.

[Ipy BBIMOJHEHUH CAMOCTOSITEILHOM paboThl MO HAMUCAHUIO pedepaTa
CTYACHTY HEOOXOMMO: MMPOYUTATh TEOPETUUECKUI MaTepral B PEKOMEHIOBaHHOM
JUTepaType, TNEPUOAMYECKUX U3JaHusIX, Ha VHTepHeT-caiiTaX; TBOPYECKH
nepepaboTaTh M3y4YEHHBIH MaTepuanl W MPEACTaBUTh €ro Ui oT4dera B (opme
pedepaTa, TPOMJUTIOCTPUPOBAB CXEMaMH, JuarpaMMamu, QotorpadusiMu u
PUCYHKAMHU.

TekcThl KOHTPOJIBHBIX PabOT U pedepaToB NOHKHBI ObITH U3JI0KEHBI BHATHO,
IPOCTBIM U SICHBIM SI3BIKOM.

[Ipn oTBeTe Ha 5K3aMeHEe HEOOXOJMMO: MPOAYMATh M YETKO H3JIOKHUTh
MaTepuai; JaTh OINpeAeNicHHe OCHOBHBIX MOHSITHH, JaTh KpPaTKOe OIMHUCaHWe
SBIICHUH; TpUBECTH mpuMepbl. OTBET CleAyeT WUIIOCTPUPOBATh CXEMaMH,
PUCYHKaMU U TpadrKaMu.

VI. KOHTPOJIb JOCTUXXEHUS HEJEN KYPCA

Ne Koutpoaupyembie Koan Pe3yabTathl OueHouHbIE CPeICTBA
n/n pasaensl / TeMbl HAaMMEHOBaHHe 00y4eHHs TeKymmii poMeKyToq
AUCHUMJIMHBI HHIMKaTOpa KOHTPOJL Hast
AOCTH/KEHHSA aTTecTAIHSI
1. Moy 1. Eﬁa iﬂlp o 3uaer mpaewia | YO-1,[IK-1 | 3auer,
OCHOBHBIE y NJIAaHUPOBaHMUSI (BOHpOCBI 1-
3aKOHOMEPHOCTH OTACIBHbE MCCACAOBAHMI, 5)
craguu YMeeT BBIIEIATH




MPOIIECCOB U
00IIKe MPUHIIUIIBI
pacdyera anmaparoB
XHUMHUYCSCKOM
TEXHOJIOTUHU
XHUMHYCCKOM
TEXHOJIOTUHU

HCCIEI0BAHUA
[IPH HaJTHYUH
o0111ero mjaaHa
HUP

OTACIbHEIE
cTaguu
HCCIIE0BaHUS
MPOIIECCOB u
arapaToB
XUMHYCCKOU
TEXHOJIOTHHI
(ITAXT) npu
HAJIMYUU OOIIEro
IUIaHa;

Baaneer
HaBbIKAMH
TJIAaHUPOBAHUS
OTIEJIbHBIX
cTaguit
HCCIIE0BaHU
HpI/I HaJIMUYNH
00111eT0 IIaHa
n3ydyenus [IAXT

IIK-1.2 T'oToBHT
3JICMCHTBI
IlOKyMeHTaHI/II/I,
MIPOEKTHI
IJIaHOB "
porpamm
OTJEIbHBIX
strartoB HUP

3naer npaBuia
BbIACICHUA
odopmTeHUs
JIOKyMEHTOB TIPH
nzyuenuu [TAXT;
Ymeer
cthopmupoBaTh
colepikaHue
odopmTeHUs
JIOKyMEHTOB TIPH
n3yyenun [TAXT;
Baageer
CIIOCOOHOCTBIO
MPEJICTABUTh
pe3ynbTaT
m3yuenus [TAXT,
Kak € INHBINA
JIOKYMEHT,
COCTOSIIIUI u3
B3aMMOCBSI3aHHBI
X TJIaB

IK-1.3
Bribupaet
TEXHUYCCKHUE
CpencTBa u
METO/IbI
HCTIBITAaHUHN (U3
Habopa
HAMETOIIMXCS)
JUISE  PELIECHUs
ITOCTABIICHHBIX
3agau HUP

3Haer
TEXHUYECKHE
cpelncTBa u
METO/IBI
HUCTIBITAHHMH,
HEOOXOIMMBbIE
ISt W3yYeHUS
IMAXT;

YMmeeT BBIOHpATH
TEXHUYECKHE
cpelncTBa u
METOIEI
HUCIBITaHMH,
HEOOXOINMBIE
IS H3y4YeHUs
IMAXT n3
MIPEII0KEHHBIX




PYKOBOAMTEIIEM;
Baaneer
CHOCOOHOCTBIO
BBIOUPATH u
HCII0JIL30BATh
TEXHUYECKHE
cpencTBa u
METO/IEI
HUCIIBITAaHHH
pelieHus
HCCIIEI0OBATENBCK
X 3a71a4
m3yuenust [TAXT,
IMOCTABIIEHHBIX
PYKOBOAMTEIEM

TS

I1IK-1.4 T'oroBuT
0OBEKTHI
HCCIIEJOBAHHUS

3Haer METOIBI
[MOJITOTOBKH
00BEKTOB
HCCIIEN0BaHUS
I[TAXT;
Ymeer BbIOHpATH
METOJIbI
[MOJITOTOBKH
00BEKTOB
HCCIIEIOBAHUS
I[TAXT;
Baangeer
HaBbIKaMHU
[MOJITOTOBKH
00BEKTOB
HCCIIETOBAHUS
MPOIIECCOB u
anmnapaTos
XUMHYECKOU
TEXHOJIOTHUU

(AXT

IS

IS

[IK-4-1. 3naer
CTaHJIapPTHHIE
oreparu
paboThl Ha
BBICOKOTEXHOJIO
THYECKOM
obopymoBaHUHT
Y IpaBHjIa
COCTaBIICHUS
IIPOTOKOJIOB
HUCHIBITAaHUN

3Haer mpaBuia
padoThI Ha
BBICOKOTEXHOJIOT
NYECKOM
obopynoBaHUU
Juis
XapaKTEPUCTUKU
UCCIIETyEeMBIX
MMAXT;

Ymeer
BBITIOJIHSTD
CTaHJapTHEIE
orepanuu Ha
BBICOKOTEXHOJIOT
NYECKOM
000pyIOBaHUHT
JUIst
XapaKTePUCTUKU
W3y4aeMbIX
MMAXT;

Bnapeer




HaBbIKAMHU
paboTHI Ha
BBICOKOTEXHOJIOT
NYECKOM
obopynoBaHUN
JUTSL BBITTOJTHEHUS
3aITaHUPOBAHHOT
0 HCCIeIOBaHUS
I[MAXT

[IK-4-2. Ymeer
BBITIOJTHSTD
CTaHIapTHbIC
oIepaLuy Ha
BBICOKOTEXHOJIO
THYECKOM
000pyIOBaHUH
Ui
XapaKTePUCTUKU
CBIPBA,
MIPOMEKYTOYHO
1 1 KOHEYHOU
MPOAYKLINH
XHUMHUYECKOTO
MIPOU3BO/ICTBA

3uaer
CTaHJapTHHIC
OomnepaLuy,
BBIIIOJIHAEMbBIE Ha
BBICOKOTEXHOJIOT
MYECKOM
obopymnoBaHUT
TUISL
XapaKTEPUCTUKHU
CBIpPbs,
MIPOMEKYTOUHON
51 KOHEYHOU
MPOTYKIIUN
XUMUYECKOTO
MIPOU3BOJICTBA;
YmMmeer
BBIIIOJIHATH
CTaHJApTHBIE
onepanuu Ha
BBICOKOTEXHOJIOT
WYECKOM
000pyI0BaHUHU
JUISL
XapaKTEPUCTUKHI
CHIPbS,
IPOMEKYTOUHOMN
u KOHEYHOU
MPOIYKLIUU
XUMUYIECKOTO
MPOU3BOJICTBA;
Baageer
HaBBIKAMH
BBITIOJTHCHUS
CTaHJAPTHBIX
omnepauuii Ha
BBICOKOTEXHOJIOT
WYECKOM
obopynoBaHUU
JUISL
XapaKTePUCTUKHI
CBIpb3,
MIPOMEKYTOUHOMN
Y KOHEYHOU
MPOIYyKLIUU
XUMUYECKOTO
MIPOU3BOJICTBA

T1K-5.1.
Bnageer

3naer TpaBwia
MOKCKa




HaBBIKAMHU UHPOpPMAIUHN  TI0
MO¥CKa TEMaTHKE
He0o0X0o MO WCCIIEIOBAaHUN B
nHpopMaun B | obmactu
npoeccuoHa b | MPOIECCOB u
HBIX 0azax arapaToB
JAHHBIX O XUMHYECKOH
(uzuko- TEXHOJIOTHH B
XUMHYECKAX mpoheccuoHaNbH
CBOMCTBax bIX 0a3ax JaHHBIX
BEILIECTB U (B T.4.,
AHAINTUYECKUX | MATEHTHBIX);
Merodax (B T.4., | YMeer paboTaTh
MaTCHTHBIX ) ¢ 0azaMu JaHHBIX
JUTST MTOHCKa
nH(DOpMAITUH 110
TEMaTHKe
HCCIIEIOBAHUI
obnactu
MPOIIECCOB u
arnmnapaTos
XUMUYECKOU
TEXHOJIOTHH;
Baaneer
HaBbIKaMH
paboTs ¢ 6azamMu
JAHHBIX I10
TEMaTHKE
HCCIIEAOBAHUN B
obnactu
MIPOILIECCOB U
anmnapaTos
XUMHYECKOHN
TEXHOJIOIUU
3naer mpaBwiia
[K-5.2. HaAIUCAHUS u
Cocrasiser odopmeHH
o630p JIUTEPATYPHOTO
JIUTEPATYPHBIX 0bsopa 1o
TEMaTHKe

HCTOYHUKOB I10
3aJlaHHOU TEME
(usnueckoit u
aHAJIUTUYECKOM
XHAMUH,
odopmirser
OTYETEI O
BBITIOJITHEHHOM
pabote o
CIIEMAIBHBIM
rjiaBaM
(usnueckoit u
aHAJINTUYIECKOM
XAMUH T10
3aJITaHHOM

hopme

HCCIICAOBAaHUM B
obmactu
MPOIIECCOB u
anmaparos
XUMHYECKOUN
TEXHOJIOTHH;
YMmeer
COCTaBIISITh
JIUTEPATYPHBINA
0030p o
TEMaTHKE
HUCCIICAOBAaHUM B
obmactu
MPOIECCOB u
arnmnaparos
XHUMHAYECKOH
TEXHOJIOTHH;




Buaangeer
HaBbIKAMH
COCTaBJICHHUS U
HaIlMCaHUs
JTUTEPATYPHOTO
0030pa 10
TEMAaTHKE 110
TEMaTHKE
HUCCIIEJOBAHNUH B
obmactu
MIPOIIECCOB U
arapaToB
XUMHYCCKOU
TEXHOJIOTHHU

Monyns 2.
Mexannueckue
MPOLECCHI

IK- 1.1
IInanupyer
OTJIENIbHBIE
cTaauu
HCCIIeIOBaHMS
IIpY HAJTMYUHU
o01ero mniaHa
HUP

3Haer mpaBuia
TJIAaHUPOBAHUS
HCCIIEI0BaHUA;
YMeeT BBIICTATH
OTJEJIbHBIE
cTaguu
HCCIICOBAHUS
MPOIIECCOB "
anmapaToB
XUMHUYECKOU
TEXHOJIOTHH
(ITAXT) npu
HAJIMYUU OOIIEro
IUIaHa;

Baangeer
HaBBIKAMH
TJIAaHUPOBAHUS
OTJICJIbHBIX
cTaaun
HCCIICOBAHUS
MIPY HAJTMYUHU
o011ero wiaxHa
n3ydyenus [IAXT

I1K-1.2 I'oToBUT
3JIEMEHTBHI
JOKyMEHTALIH,
MIPOEKTHI
TJIaHOB U
nporpamm
OTACIBHBIX
stanoB HAP

3naer mpaBwmia
BBIJICIICHUS
odopmIteHUS
JIOKyMEHTOB TIPH
n3yuenuu [TAXT;
Ymeer
chopMHpOBATH
coJiepKaHue
odopmiteHUs
JIOKyMEHTOB TIPH
n3yuenuu [TAXT;
Baageer
CHOCOOHOCTBIO
MPEJICTABUTh
pe3ynbTaT
nzydenus [TAXT,
KaK eJIUHBIN
JIOKYMEHT,
COCTOSIIINN U3
B3aMMOCBSI3aHHBI

YO-1, ITP-1

3a4CT

(Bompocsl 6-
13)




X I'’1aB

IK-1.3
Brioupaet
TEXHUYECKHUE
CpeAcTBa U
METO/TBI
HCTIBITAaHUH (13
Habopa
HMMEIOLTIXCS)
JUTSL PETIeHUS
[TOCTABJICHHBIX
3amau HHUP

3Haer
TEXHUYECKHE
cpencTBa u
METOBI
HCIIBITAHMH,
HEOOXOINMBIE
IS M3yYeHUS
ITAXT;

YmMmeer BHIOUpAThH
TEXHUYECKHE
cpencTBa u
METO/IEI
HUCTIBITAHUM,
HEOO0XO0INMbIE
JUTSL HI3Y9IEHUS
IMAXT u3
MIPEII0KEHHBIX
PYKOBOAHTEIEM;
Baageer
CIIOCOOHOCTRIO
BEIOWpATh U
HCIIOJIL30BaTh
TEXHUYECKHE
cpencrea u
METO/BI
HUCIBITAHUN JUIS
pelIeHus
HCCIIEN0BATENLCK
HX 3a1a4
n3yuenus [TAXT,
IMOCTaBJIEHHBIX
PYKOBOAMTEIEM

I1K-1.4 T'oToBUT
00BEKTHI
HCCJIEJOBAHMUS

3Haer METOIbI
[IOJITOTOBKH
00BEKTOB
HCCIIEIOBAHUS
IMAXT;
Ymeer BbIOMpaTH
METO/BI
[IOJITOTOBKH
00BEKTOB
HCCIIETIOBAHUS
IMAXT;
Baaneer
HaBLIKAMH
[IOJAITOTOBKH
00BEKTOB
HCCIIEIOBAHUS
MPOIIECCOB U
arnmnaparTos
XUMHYECKOUN
TEXHOIOTHH
(ITAXT

IS

IS

[1IK-4-1. 3uaer
CTaHJapTHbIE

3naer TpaBwia
paboThI Ha




orepariu
paboThl Ha
BBICOKOTEXHOJIO
THYECKOM
000pyIOBaHUH
Y TIpaBHiIa
COCTaBJICHHS
MIPOTOKOJIOB
HUCTIBITAHUH

BBICOKOTEXHOJIOT
HYECKOM
obopynoBaHUT
JUTS
XapaKTePUCTUKU
UCCIIETyEeMBIX
I[TAXT;

Ymeer
BBIMOJTHSATh
CTaHapTHHIC
orepanuu Ha
BBICOKOTEXHOJIOT
UYECKOM
o0opynoBaHUU
JUTS
XapaKTePUCTUKU
HA3y4aeMbIX
MAXT;

Baageer
HaBbIKaMH
paboThI Ha
BBICOKOTEXHOJIOT
HYECKOM
00opynoBaHUU
JJI1 BBIITOJIHCHUSL
3aITaHUPOBAHHOT
0 HCCIICIOBAHUS
ITAXT

I1IK-4-2. YMmeer
BBIIIOIHATH
CTaHJIapPTHBIC
oriepau Ha
BBICOKOTEXHOJIO
THYECKOM
000pyIOBaHUU
IS
XapaKTePUCTUKH
CBIPBS,
MIPOMEKYTOYHO
¥ ¥ KOHEUHOH
MPOYKIMH
XAMHYECKOTO
MIPOU3BOICTBA

3uHaer
CTaH/IapTHEIE
oTeparuH,
BBITIOJHSIEMbIE Ha
BBICOKOTEXHOJIOT
WYECKOM
000pyI0BaHUHU
JUTST
XapaKTEePUCTUKH
CBIPBS,
MIPOMEKYTOUHOMN
u KOHEYHOM
MPOAYKIIUU
XUMHYECKOTO
MIPOU3BOJICTBA;
YMmeer
BBITOJTHSTh
CTaHJapTHbIE
onepanuu Ha
BBICOKOTEXHOJIOT
WYECKOM
obopynoBaHUU
JUTS
XapaKTePUCTUKH
CBIPBS,
MIPOMEXKYTOUHOU
51 KOHEYHOU
MPOAYKIIUU
XHUMHYECKOTO




MIPOU3BO/ICTBA;
Baageer
HaBBIKAMU
BBITIOJIHEHUS
CTaHJAPTHBIX
onepanuii Ha
BBICOKOTEXHOJIOT
MYECKOM
obopynoBaHUT
TUTSt
XapaKTePUCTUKHI
CBIpPbs,
MIPOMEKYTOUHOMN
Y KOHEYHOU
MPOIYKLIUU
XUMHAYECKOT O
MIPOU3BOJICTBA

3naer mpaBuia
MOWCKA
WHpOpMAIUH IO
TEMaTHKE
HCCIIEIOBAHUI B
obnactu

MPOIIECCOB u
arnmnapaTos
XUMUYECKOH
TEXHOJIOTHH B
IK-5.1. po(heCCHOHABH
Bnaneer BIX 0a3ax NaHHBIX
HaBBIKAMH (B T.4.,
IIOUCKa MATeHTHBIX);
HEOO0XO0IUMOH Ymeer pabotatb
nH(pOpMaIuu B ¢ 0a3zamMu HAHHBIX
npodeccuoHanb | JUIst MOUCKa
HbIX 0a3ax uHGOpMAIUK 110
JIAHHBIX O TeMaTHKe
¢busuko- HCCIIeIOBAHU
XUMHUECKUX obnactu
CBOMCTBax MPOIIECCOB u
BEIIIECTB U anmaparos
AHAJIMTUYCCKUX | XMMHUYECKOM
Meronax (B T.4., | TEXHOIOTHH;
MATCHTHBIX) Buaaneer
HaBBIKAMU
paboTsl ¢ 6a3zamu
JTAHHBIX TI0
TEMaTHKE
HCCIIeJIOBAHUH B
obnactu
MPOILIECCOB U
arnmnapaTos
XUMHUYECKON
TEXHOJIOTHH
IK-5.2. 3Haer mpaBuia
Cocrasmuser HaIMCaHUSA u
0030p odopmiieHus
JIUTEPATYPHBIX | JINTEPATYPHOTO




HCTOYHUKOB I10
3aJaHHOH TeEME
(hu3mIecKoi u

0030pa o
TEMATHKE
HCCIEIOBAaHUNA B

aHAJIUTHYECKON | obmactu

XHAMUH, MIPOIIECCOB 74

odopMIIIeT arapaToB

OTYETHI O XUMHYECKOI

BBIMOJHEHHON TEXHOJIOTHH;

pabote mo Ymeer

CIIeLMAIbHBIM COCTaBIISITh

riaaBaM JIUTEpaTyPHBII

(hu3mIecKoi u 0030p 1o

aHAJINTHYCCKOM | TeMaTHKe

XHUMMH 110 HCCIIEIOBAHUI B

3alaHHOM obiact

hopme MIPOIIECCOB u
arnmnapaTos
XUMHUYECKOU
TEXHOJIOTHH;
Baaneer
HaBBIKAMU
COCTaBJICHHUS U
HalMCcaHus
JIUTEPATYPHOTO
0030pa 1o
TEMATHKE 110
TEMaTHKE
HUCCIICAOBAaHUM B
obiact
MPOIIECCOB U
arnmnapaTos
XHUMHAYECKOHU
TEXHOJIOTHH

K- 1.1 3naer npasuna | YO-1, IIP-1 | 3auer

[Tnanupyer IUIAHUPOBAHUS (Botpock! 14-

OTJIeJIbHbIE HUCCIIENOBAHYS; 86)

cTagun YMeeT BBIOEIATH

HCCIICAO0OBaAHUA OTJICJILHEBIC

IIpy HAJIMINKN cTaauu

o01ero mniaHa WCCIIEIOBAHUS

HUP IIPOLIECCOB u
arnmnapaTos

Moys 3. XUMHAYECKOH
IM'mpponnnamuueck TCXHOJIOTHH

(ITAXT) pu

M€ MPOIECCHI

HAJIMYUU OOIIETO
IUIaHa;

Baaneer
HaBbIKAMU
TUTAHUPOBAHUS
OTJICIIbHBIX
cTagun
HCCIIEIOBAHUS
NP HATHYUU
o0111ero IjiaHa
nzydenus [TAXT




IIK-1.2 T'otoBHT
2JIEMEHTBI
JIOKYMEHTAIIHH,
MIPOCKTHI
IUIAHOB U
TporpamMm
OTJIEIBLHBIX
stanoB HAP

3Haer mpaBuia
BBIJICJICHUS
ohopMITeHUS
JOKYMEHTOB TpHU
n3yyenuu [TAXT;
Ymeer
chopMHpOBATH
coziepyKaHue
ohopMITeHUS
JOKYMEHTOB TpHU
nzydenuu [TAXT;
Baageer
CIOCOOHOCTHIO
MpeICTaBUTh
pe3ynbTaT
m3yaenus [TAXT,
KaK eJIMHbBIN
JOKYMEHT,
COCTOSIILIUN U3
B3aMOCBSA3aHHBI
X I'JiaB

IK-1.3
Bribupaet
TEXHUYECKHUE
CpeICTBa H
METOBI
HCIIBITAaHUH (13
Habopa
MMEIOLTIXCS)
JUTSL pelICHUSI
ITOCTaBIICHHBIX
3amauy HHUP

3Haer
TEXHUYECKHE
cpencTBa u
METO/IBI
HCIIBITAaHUH,
HEOOXOINMbIE
JUIS W3yYCHUS
I[TAXT;

YmeeT BHIOMpATH
TEXHUYECKHE
CpeICTBa U
METO/BI
HUCTIBITAaHUM,
HEOOXOIMMEIE
JUTSL I3YYEHUS
ITAXT wu3
MPEIOKEHHBIX
PYKOBOAHTEIEM;
Baageer
CIIOCOOHOCTRIO
BBIOUpATH U
HCII0JIL30BATh
TEXHUYECKHE
CpencTBa u
METO/IBI
HUCIBLITAHUN IS
pelIeHus
HCCIIE0BATENLCK
KX 3a1a4
n3yaenus [TAXT,
ITOCTABJIEHHEIX
PYKOBOAMTEIEM

I1K-1.4 T'oroBut
0O0BEKTHI
HUCCIEI0OBAHUSA

3Haer METO/IbI
IMOATOTOBKH
00BEKTOB
HCCIIeJOBaHUS

JUTS




I[TAXT;

¥YMeer BBIOMpATH
METOBI
IMOJTOTOBKH
00BEKTOB
HCCIIEN0BaHUs
I[TAXT;
Baaneer
HaBbIKAMH
IMOJTOTOBKH
00BEKTOB
HCCIIEI0BaHUS
MIPOIIECCOB H
arnmnapaTos
XUMHYCCKOU
TEXHOJIOTHH
(ITAXT

TS

[1K-4-1. 3naer
CTaH/IapPTHBIC
oreparu
paboThl Ha
BBICOKOTEXHOJIO
THYECKOM
000pyIOBaHUU
Y TIpaBHIIa
COCTaBJICHHS
IIPOTOKOJIOB
HCITBITAHUH

3naer mpaBuia
paboThI Ha
BBICOKOTEXHOJIOT
UYECKOM
00opynoBaHUHU
TUTSt
XapaKTePUCTUKU
UCCIIETyEeMBIX
[TAXT;

Ymeer
BBITIOJTHSITH
CTaH/apTHEIC
orepanyu Ha
BBICOKOTEXHOJIOT
HYECKOM
obopynoBaHUU
TSt
XapaKTepUCTUKH
M3y4aeMbIX
[TAXT;

Baageer
HaBBIKAMHU
paboThI Ha
BBICOKOTEXHOJIOT
HYECKOM
obopynoBaHUU
JUTSL BBITTOJTHEHUST
3aITaHUPOBAHHOT
0 HCCIeI0BaHUs
[MAXT

[IK-4-2. YMmeer
BBITIIOJIHATH
CTaHJapTHBIC
OTIepaIluy Ha
BBICOKOTEXHOITO
THYECKOM
00opyIoOBaHUH
ULt
XapaKTCPpUCTUKU
CBIPbS,

3naert
CTaHIAPTHBIE
ornepanuu,
BBIMOJTHSICMbIC HA
BBICOKOTEXHOJIOT
HYECKOM
obopynoBaHUU
JUTSL
XapaKTCpUCTUKU
CBIPbSI,




MIPOMEKYTOUHO
¥ ¥ KOHECYHOU
MIPOTYKITHH
XHUMHAYECKOT0
MIPOM3BOJICTBA

MIPOMEKYTOUHOU
51 KOHEYHOHI
MPOAYKLHUH
XHUMHYECKOTO
IIPOM3BOJCTBA;
Ymeer
BBITIOJIHS T
CTaHJapTHbIE
orepanun Ha
BBICOKOTEXHOJIOT
NYECKOM
obopymnoBaHUN
IS
XapaKTepUCTUKH
CBIPbS,
MPOMEKYTOUHON
51 KOHEYHOU
MPOAYKIIUU
XUMHAYECKOTO
MIPOU3BOJICTBA;
Baageer
HaBBIKAMHU
BBITIOJTHEHHUS
CTaHJapPTHBIX
onepauuid Ha
BBICOKOTEXHOJIOT
MYECKOM
00opynoBaHUU
IS
XapaKTepUCTUKU
CBIPbSI,
MIPOMEKYTOUHOMN
Y KOHEYHOU
MPOAYKIIUU
XUMHYECKOTO
IPOM3BOJCTBA

IK-5.1.
Buiageer
HaBBIKAMHU
MONCKa
HEOO0XO0IUMOH
nHpOpPMAaLINH B
npodeccnoHanb
HBIX 0azax
JAHHBIX O
¢duzuKo-
XUMHUECKUX
CBOMCTBax
BEIIECTB U
AHATTMTUYIECKUX
MeToaax (B T.4.,
MaTEHTHBIX)

3Haer mpaBuia
MOUCKa
nHpOpMAIUH  TIO
TEMaTHKe
HCCIEAOBAHUNA B
obnactu
MIPOIIECCOB u
anmapaTos
XUMHUUYECKOH
TEXHOJIOTHH B
po(hecCUOHAIBH
BIX 0a3zax MaHHBIX
(B T.4.,
MaTEHTHBIX);
Ymeer paboraTh
¢ 0azaMu JaHHBIX
JUTST MOHCKa
uHpOpPMALUN  TIO
TeMaTHKE
WCCIIEIOBAaHUN
o0nactu




MPOLIECCOB u
armapaToB
XUMHYCCKOU
TEXHOJIOTHH,
Baaneer
HaBbIKAMH
paboThI ¢ OazaMu
IaHHBIX 110
TEMAaTHKE
HCCIEIOBaHU B
obmactu
MIPOIIECCOB H
arapaToB
XUMHUYECKOU
TEXHOJIOTHH

3naer 1mpaBwmiIa
HaTHCAHUS u
odopmiTeHUS
JTUTEPATYPHOTO
0030pa o
TEMaTHKE
HCCIIEIOBAHUI B
obnactu

MPOIIECCOB u
IK-5.2. pou
anmaparoB
CocraBnser .
XAMHYECKON
0030p
JIHTEPATYPHBIX | Lo HOTOTHIL,
patyp Ymeer
HCTOYHHKOB II0
o COCTaBIIATH
3a/1aHHOM TeMe .
N JUTEPATYPHBINA
(usnueckoit u
. | 0630p 1o
AHAIIMTHYECKON
TeMaTHKe
XUMUH, .
- HCCIIENOBAHUI B
p obmactu
OTYETHI O
. MPOIIECCOB u
BBINIOJIHEHHON
anmnaparos
pabore o .
XUMHAYECKOHI
CIIeLIMAIbHBIM
TEXHOJIOTHH;
rIaBaM
. Baangeer
(usnueckoit u
. | HaBBIKAMH
AHAJTUTUYECKOM
COCTaBJIEHUS U
XHAMMH TI0
N HaIMCaHus
3a/1aHHON
JUTEPATYPHOTO
dhopme
0030pa 1o
TeMAaTHKe 110
TeMaTHKe
HCCJICIOBAaHUN B
obiact
MIPOIIECCOB U
anmaparos
XUMHYECKOUN
TEXHOJIOTHH
TIK-1.1 - -
Moxnyis 4. Mmsver 3naer mpaswia | YO-1, [TP-1 3a4eT
[IAHUPOBAHUS -
TerutoBbie py p (Bompocsr 87
ollece OTACJIbHBIC UCCJIEJOBaHMs, 107)
i Bl U
pou cTaguu YMeeT BBIICIATH
anmaparel HCCIICAOBAHUA OTAEJIbHEIE




XUMHUYECKOUN
TCXHOJIOTUN

MPY HAJTHYUH
0011ero miana
HUP

cTanuu
HCCIIEIOBAHMS
IIPOLICCCOB u
anmaparoB
XUMHYCCKOU
TEXHOJIOTHH
(ITAXT) npu
HAJIMYUU OOIIETO
IJIaHA;

Baaneer
HaBBIKAMU
IJTAHUPOBAHUS
OTHEIBHBIX
cTaguim
HCCIIEIOBAHMS
[P HAJTHYUH
00111eT0 M1aHa

nzydenus [TAXT
IK-1.2 'otoBuT | 3Haer mnpaBuia
3JIEMEHTBI BBIJICJICHUS
JOKYMEHTaluU, | 0OpMIICHUS
MIPOEKTHI JOKYMEHTOB TIpHU
IJIAHOB U n3yyenun [TAXT;
IIporpamMm Ymeer
OTICTBHBIX chopMHpOBATH
stanoB HUP coaepxKaHue
odopmiteHUs
JOKYMEHTOB TIpHU
n3yyenun [TAXT;
Baapeer
CIIOCOOHOCTBIO
MPeICTaBUTh
pe3ynbTaT
n3yuenus [TAXT,
KaK eJIMHbBIN
JIOKYMEHT,
COCTOSIIINI U3
B3aMMOCBSI3aHHBI
X IJIaB
3Haer
TEXHUYECKHUE
cpencTBa u
METO/IbI
TK-1.3 L
UCTIBITaHU,
Bri6oupaer
HE0O0XOMMBIE
TEXHUYECKHUE
cpencTBa I JUTS U3yUYCHHS
MpeTo bl AXT;
AL ‘YMmeeT BbIOMpPATH
WCTIBITaHuH (U3
TEXHUYECKHUE
Habopa
cpencTBa U
MMEIOTIXCS)
METO/IbI
JUISL peLICHUS .
UCTIBITaHUH,
TOCTABNEHHBIX | o o0 o et
3amauy HUP
JUTSL U3yUCHUS
MAXT u3
MPEI0KEHHBIX

PYKOBOIOUTCIICM,




Baageer
CHIOCOOHOCTBIO
BBEIOMPATH U
HCIIOJIb30BaTh
TEXHUYECKHE
CcpencTBa u
METOBI
HUCIBITAHUN JUIS
pereHns
HCCIICI0BATCILCK
HX 3a7a4
m3yaenus [IAXT,
MMOCTaBJIEHHBIX
PYKOBOJUTENIEM

I1IK-1.4 T'oroBuT
0O0BEKTHI
HCCIIEJOBAHHUS

3Haer METO/IbI
[MOJITOTOBKH
00BEKTOB
HCCIIEIOBAHUS
I[TAXT;
YmeeT BBIOWpATH
METO/BI
[IOJATOTOBKH
00BEKTOB
HCCIIEIOBAHUS
IMTAXT;
Baangeer
HaBBIKAMH
[IOJATOTOBKH
00BEKTOB
HCCIIEN0BaHUs
MIPOIIECCOB U
arnmnapaTos
XHUMHAYECKOHU
TEXHOJIOTHH
(ITAXT

TS

TS

[1K-4-1. 3naer
CTaHJIapPTHHIE
oreparu
paboThI Ha
BBICOKOTEXHOJIO
THYECKOM
0bopymoBaHUHT
Y TIpaBHiIa
COCTaBIICHUS
MIPOTOKOJIOB
HCITBITAHUH

3naer mpaBwmiia
paboThI Ha
BBICOKOTEXHOJIOT
HYECKOM
obopynoBaHUU
VTS
XapaKTepUCTUKU
HCCIIETyEeMBbIX
IMAXT;

Ymeer
BBITIOJTHATh
CTaH/IapTHbIC
orepanuu Ha
BBICOKOTEXHOJIOT
NYECKOM
obopynoBaHUU
JUTSL
XapaKTePUCTHKH
U3y4aeMbIX
IMAXT;

Baageer
HaBBIKAMU




paboThI Ha
BBICOKOTEXHOJIOT
UYECKOM
o0opynoBaHUU
JUTSL BBITTOJTHEHUS
3aITaHUPOBAHHOT
0 HCCIeIOBaHUs
ITAXT

[IK-4-2. Ymeer
BBIIOJIHATE
CTaHJIapPTHBIC
oriepariy Ha
BBICOKOTEXHOJIO
THYECKOM
000pyIOBaHUH
IS
XapaKTePUCTUKH
CBIPBS,
IIPOMEXKYTOYHO
W ¥ KOHEYHOH
MPOYKIMH
XAMHYECKOI0
MTPOM3BOICTBA

3uaer
CTaH/JapTHEIE
oneparum,
BEITIOHSIEMBIE Ha
BBICOKOTEXHOJIOT
NYECKOM
o0opynoBaHUU
JUTST
XapaKTePUCTHKHU
CBIPBS,
MIPOMEKYTOUHOMN
u KOHEYHOM
MPOTYKIIUN
XHUMHYECKOTO
MIPOU3BOJICTBA;
Ymeer
BBITIOJTHATH
CTaH/IapTHEIE
omeparuu Ha
BBICOKOTEXHOJIOT
MYECKOM
obopynoBaHUN
JUTS
XapaKTepPUCTUKU
CBIPBS,
IPOMEKYTOUHOMN
51 KOHEYHOU
MPOIYKIIHA
XUMHYECKOTO
MIPOU3BOJICTBA;
Baageer
HaBBIKAMHU
BBITIOJTHCHUS
CTaHJapTHBIX
omnepauuii Ha
BBICOKOTEXHOJIOT
MYECKOM
obopynoBaHUU
JUTSE
XapaKTePUCTUKH
CBIPbS,
MIPOMEXKYTOUHOU
Y KOHEYHOU
MIPOTYKITAN
XUMHUYECKOTO
IIPOU3BOJCTBA

T1K-5.1.
Bnaneer
HaBBIKAMU

3naer TpaBwia
MOUCKA
nHpOpPMALMK  TIO




MoucKa
HE00X0 MO
nHpOpMaIu B
npoeccuoHab
HBIX 06a3ax
JAHHBIX O
¢buzuKo-
XUMHYECKUX
CBOMCTBax
BEIICCTB U
AHATUTUICCKHUX
Meroaax (B T.4.,
MTaTEHTHBIX )

TeMaTUKE
HWCCIICIOBAaHUM B
obiact
MPOIIECCOB u
arapaToB
XUMHYCCKOU
TEXHOJOTHU B
po(heCcCUOHAIBH
pIX 0a3ax JaHHBIX
(B T.4.,
MaTEeHTHBIX);
¥YmMmeer pabortath
¢ 0azaMM JaHHBIX
IS IMOKCKA
nH(DOpMAITUH 110
TEMAaTHKE
HCCIICJOBaHUM
obmactu
MIPOIIECCOB u
arnmnapaTos
XUMHUYECKOU
TEXHOJIOTHH,
Baaneer
HaBbIKaMHU
paboThI ¢ OazaMu
JaHHBIX 110
TEMaTUKE
HUCCIICAOBAaHUM B
obiact
MPOIIECCOB U
arnmnapaTos
XHUMHAYECKOHU
TEXHOJIOTHH

T1K-5.2.
CocraBiser
0030p
JUTEPATYPHBIX
HCTOYHUKOB I10
3aJIaHHOM TeMe
(usnueckoit u
aHAJINTUYIECKOM
XHAMUH,
odopmIIseT
OTYETEI O
BBITIOJITHEHHOM
pabore 1o
CIIEIUAJIbHBIM
riaBaM
(hu3uIecKoi u
aHAJINTUYECKOM
XHAMUH 10
3aJITaHHOM

dhopme

3naer mpaBwiia
HanmMcaHus u
odopmiteHUS
JTUTEPATYPHOTO
0030pa 1o
TEMAaTHKE
HUCCJIEIOBAHUNA B
obmactu
MIPOIIECCOB u
anmapaTos
XUMHAYECKOH
TEXHOJIOTHH;
YMmeer
COCTaBIISITh
JIUTEPATYPHBINA
0030p o
TeMaTUKE
HUCCIICAOBAaHUM B
obiact
MPOLIECCOB u
anmnapaToB
XUMHYECKOU
TEXHOJIOTHH;
Baageer




HaBLIKAMH
COCTaBJICHHUSA U
HaIMCcaHus
JUTEPATYPHOTO
0030pa 110
TEMAaTHKE 110
TEMaTHKE
HCCIICIOBaHU B
obaact
MIPOIIECCOB U
arnmnapaToB
XUMHYCCKOU
TEXHOJIOTHH

Moayins 5.
MaccooOMeHHBIE
MIPOLIECCHI U
anmaparsl
XUMHYECKOM
TEXHOJIOTHHI

IK- 1.1
IInanupyer
OTJIENbHbIE
CTaauu
HCCIIeIOBaHMS
[IpH HAJTUYUU
o01ero mniaaHa
HUP

3Haer mpaBuia
TUTAHUPOBAHUS
HCCIIEI0BAHN;
YMeer BBIIECIIATH
OTJICIIbHBIE
cTaguu
HCCIIEN0BaHUS
MIPOIIECCOB u
arnmapaToB
XUMHYCCKOH
TEXHOJIOTHH
(ITAXT) npu
HAJIMYUK OOIIEro
IUIaHa;

Baaneer
HaBBIKAMH
TUTAHUPOBAHUS
OTJICJIbHBIX
cTaauit
HCCIIEN0BAHUSA
MIPY HAJTMYUHU
00111eT0 1aHa
n3ydyenus [IAXT

IIK-1.2 T'otoBHUT
3JIEMEHTHI
JIOKyMEHTAIIHH,
MTPOEKTHI
IUIAHOB U
mporpamm
OTJIEIbHBIX
starioB HAP

3Haer mpaBuia
BBIJICIICHUS
odopmteHUs
JOKYMEHTOB MpHU
nzyyenuu [TAXT;
Ymeer
cthopmupoBaTh
coziepyKaHue
odopmiteHUs
JIOKYMEHTOB TIpU
nzydenuu [TAXT;
Baageer
CIOCOOHOCTHIO
NPEICTaBUTD
pe3yapTaT
m3yaenus [TAXT,
KaK eJIUHBIN
JIOKYMEHT,
COCTOSIIINN U3
B3aMMOCBSI3aHHBI
X IJIaB

YO-1, ITP-1

3a4CT

(Bompochl
108-135)




IK-1.3
Bri6oupaet
TEXHIYECKHUE
CpeICTBa H
METOABI
WCTIBITAaHUH (U3
Habopa
HMMEIOLTNXCS)
JUTSL peIlieHus
ITOCTaBIICHHBIX
3agay HUP

3Haer
TEXHUYECKHE
cpencTBa 74
METO/IEI
HCIIBITAHMH,
HEOOXOIMMBIE
IS W3yYCHUS
I[TAXT;

¥YMeeT BeIOHpaTh
TEXHUYECKHE
cpencTea u
METOBI
HCIIBITAHMH,
HEOOXOINMBIE
JUTSL H3Y9IEHUS
ITAXT u3
MPEIOKEHHBIX
PYKOBOAMTEIIEM;
Baangeer
CIIOCOOHOCTRIO
BBIOUpATH U
HCII0JIL30BAaTh
TEXHUYECKHE
CpeJlCTBa U
METO/IBI
UCIBITAHUN JUIA
pelieHus
HCCIIEIOBATENBCK
HX 3a7a4
m3yuyenus [TAXT,
IMOCTABJIEHHEIX
PYKOBOAMTEIEM

I1K-1.4 T'otoBut
0OBEKTHI
HCCIIENOBAHNS

3Haer METOJIbI
[IOJITOTOBKH
00BEKTOB
HCCIIEIOBAHUS
I[MAXT;
Ymeer BbIOHpATH
METOIEI
IIOATOTOBKH
00BEKTOB
HCCIIETOBAHUS
I[MAXT;
Buaaneer
HaBLIKAMU
[IOJAITOTOBKH
00BEKTOB
HCCIIEIOBAHMS
MIPOLIECCOB U
anmnapaToB
XUMHYECKOUN
TEXHOJIOTHH

(MAXT

ISt

ISt

[1K-4-1. 3naer
CTaHJIaPTHBIC
oreparuu
paboThI HA

3Haer mpaBuia
paboThI Ha
BBICOKOTEXHOJIOT
NYECKOM




BBICOKOTEXHOJIO
THYCCKOM
000pyIOBaHUH
U IpaBuia
COCTaBJICHUSA
MPOTOKOJIOB
UCHBITAaHUN

obopynoBaHUU
Ui
XapaKTepUCTUKU
UCCIIETYEeMBIX
ITAXT;

Ymeer
BBITIOJIHS T
CTaHJapTHEIE
orepanun Ha
BBICOKOTEXHOJIOT
NYECKOM
obopymnoBaHUN
IS
XapaKTePUCTUKU
H3y4aeMbIX
ITAXT;

Baageer
HaBbIKaMH
paboThI Ha
BBICOKOTEXHOJIOT
NYECKOM
obopynoBaHUN
IUIA  BBITIOJTHEHHUS
3alTaHUPOBAHHOT
0 HCCIIeIOBaHUs
IMAXT

IIK-4-2. VYmeer
BBIIOIHATH
CTaHJIapPTHBIE
oTIepaIuu Ha
BBICOKOTEXHOJIO
THYECKOM
000pyIOBaHUH
JUIS
XapaKTePUCTUKH
CBIPBS,
MIPOMEKYTOUHO
M M KOHEYHOM
POy KITHH
XAMHYECKOTO
MIPOM3BOICTBA

3Haer
CTaH/JapTHbIE
omepanum,
BBITIOHSIEMBIE HA
BBICOKOTEXHOJIOT
WYECKOM
obopynoBaHUU
JUIS
XapaKTepPUCTUKU
CBIpBS,
MIPOMEKYTOUHOMN
51 KOHEYHOU
MPOAYKIIHN
XUMHYECKOTO
MIPOU3BOJICTBA;
Ymeer
BBITIOTHATH
CTaHJapTHBIE
omeparun Ha
BBICOKOTEXHOJIOT
NYECKOM
000pyTI0OBaHUHT
JUIS
XapaKTEepUCTUKH
CBIPBS,
MIPOMEKYTOUHOMN
5 KOHEYHOH
MPOAYKIIUU
XUMHYECKOTO
MIPOU3BOICTBA;
Baapeer




HaBBIKAMU
BBIIIOJIHEHUSA
CTaHJAPTHBIX
onepauun Ha
BBICOKOTEXHOJIOT
MYECKOM
o0opynoBaHUU
hint
XapaKTEPUCTUKHU
CBIpPb4,
IIPOMEKYTOUHON
u KOHEYHOM
MPOIYKLIUU
XHUMHYECKOTO
MIPOU3BOJICTBA

3naer 1mpaBwmiIa
MOUCKA
WHPOpPMALIUK  TIO
TeMaTuKe
HCCIEAOBAHUIA B
obnactu

MPOIIECCOB u
anmnapaToB
XUMHUYECKOUN
TEXHOJIOTHH B
IIK-5.1. npohecCHOHaIbH
Brnaneer BIX 0a3ax TaHHBIX
HaBbIKAMU (B T.4.,
TTOMCKa MMaTEHTHBIX);
He0o0X0 MO Ymeer paboraTh
nHpoOpMaun B | ¢ 06azaMu JaHHBIX
npodeccuoHanb | JUIst MONCKa
HBIX 0a3ax nHpOpMAIUH IO
JAHHBIX O TeMaTuKe
(uzuko- WCCIIeIOBaHUN
XUMHYECKHX obsactu
CBOICcTBax TPOLIECCOB u
BEIIECTB U anmnaparos
AQHATNTHYECKUX | XUMHYECKOU
MeToJax (B T.4., | TEXHOJIOTHH;
MaTEeHTHBIX) Baageer
HaBBIKAMU
paboTsl ¢ Oazamu
JAHHBIX o
TeMaTuke
WCCIIEIOBAaHUN B
oOnactu
MPOIIECCOB u
anmnaparos
XUMHUYECKOHN
TEXHOJIOTHH
IK-5.2. 3naer TpaBwmiIa
Cocrasisier HarMCaHus u
0030p odopmieHus
JUTEPATYpPHBIX | JIMTEPATypHOIO
HWCTOYHHKOB 110 | 0630pa mo
3aJaHHOM TeMe | TeMaTHKe




(u3nueckoil W | UCCIEeMOBaHUN B
aHAJIMTUYECKON | obmacth

XHAMUH, MIPOIIECCOB 74
odopmiiser arnmapaToB
OTYETHI 0 | XuMHUecKou
BBIIIOJITHEHHOM TEXHOJIOTHH;
pabote mo | Ymeer
CIICI[UAIbHBIM COCTaBIISITh
riaBam JIUTEPaTypPHBINA
¢usnueckoit U | 0030p o
AHAIMTUYCCKOM | TeMaTHKe
XAMUHU 110 | UCCIENOBAaHUI B
3a]aHHOM obnact
dhopme MPOIIECCOB "
arapaToB
XUMHYCCKOU
TEXHOJIOTUH;
Baaneer

HaBBIKaMH
COCTaBJICHHUA u
HaIltMCaHUus

JTUTEPATYPHOTO
0030pa o
TeMaTHKe 10
TeMaTHKe
HUCCIIEIOBAaHUA B
obmactu
MPOIIECCOB "
anmapaTos
XUMHYCCKOHN

TECXHOJIOTHH

VIl. CHIHCOK YYEFHOM JUTEPATYPBHI U ”THOPOPMAIITMOHHO-
METOANYECKOE OBECIHEYUEHHUE JUCHUIIJINHBI
OcHoBHas JuTeparypa
(onexmponnvie u neuammvie uz0anus)

1. Kacarkun, A. I'. OcHOBHbIE MNpOLECCHl W aMNMaparbl XUMUYECKON
TEXHOJIOTUH : YYEOHUK JJISI XUMUKO-TEXHOJIOTUYECKUX CIEIUAIbHOCTEH BY30B / A.
I Kacatkun. — M. : Ajeanc, 2014. - 750 «c¢. (22 9x3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:776753&theme=FEFU

2. Jlprtaepckuid, FO. W. Tporeccs! u anmapaTbl XUMUYECKON TEXHOJOTHH :
Y4eOHUK JIJISi XUMUKO-TEXHOJIOTHUECKHUX CIeruaibHoCTel By30B : B 2 kH. / 10, .
HpitHepckuit. — M3a. 3-e. — M. : Anwsanc, 2015. — Ku. 1-2. (17 3k3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:776771&theme=FEFU,
http://lib.dvfu.ru:8080/lib/item?id=chamo:777122&theme=FEFU

3. OCHOBHBIE MPOIECCH U amnmapaThl XUMHYECKON TEXHOJIOTHH : ITOCOoOHe
M0 TPOCKTUPOBAHUIO : Yy4YeOHOE TOCOOUE [JII XHUMMKO-TEXHOJOTHYECKUX
cnenuanbHoctert By30B / I'. C. bopucos u np. ; mox pen. FO. U. JIpiTHepckoro. —
N3n. 2-e, nmepepad. u gon. — M. : Anbsiae, 2015. — 493 c. (13 3k3.)
https://lib.dvfu.ru:8443/lib/item?id=chamo:776854&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:776753&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:776771&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:777122&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:776854&theme=FEFU

4. T'mapaBmuka : y4eOHMK W TPAKTUKYM IS aKaJIEeMHYECKOTO
OakanaBpuata / B. A. Kymunos, 3. M. Kapramos, A. I'. KoBarenko, 1. B.
Kynunos ; mon pen. B. A. KyaunoBa. — 4-¢ usn., mepepab. u jgom. — M. :
WznatensctBo FOpaiir, 2017. — 386 ¢. — Pexxum moctyma: https://www.biblio-
online.ru/book/gidravlika-399550

5. I'ycen, A. A. 'mapasnuka : yaeOHUK I aKaJeMUUeCKOTo OakajlaBpuaTa
/ A. A. T'yceB. — 2-e u3a., ucnp. u gon. — M. : UznarensctBo FOpaiit, 2016. — 285
c. — Pexxum nocrtyma: https://www.biblio-online.ru/book/gidravlika-389835

6. Epodees, B. JI. Terotexuuka B 2 T. Tom 1. Tepmogunamuka u Teopus
TeruiooOMeHa : yueOHuK aiis OakanaBpuara u maructparypsl / B. JI. Epodees, A.
C. psxun, I1. 1. Cemenon ; nox pen. B. JI. Epodeena, A. C. [Ipsxuna. — M. :
WznarensctBo IOpaiit, 2016. — 308 c. — Pexxum moctyma: https://www.biblio-
online.ru/book/teplotehnika-v-2-t-tom-1-termodinamika-i-teoriya-teploobmena-
390279

7. Epodee, B. JI. Temmorexuuka B 2 T. Tom 2. DHepreruyeckoe
WCIIOJIb30BAaHUE TEIUIOTHI : YUEOHUK /i OakanaBpuata u Maructparypst / B. JI.
Epodee, A. C. Ilpaxun, II. JI. CemenoB ; mox pen. B. JI. Epodeena, A. C.
[Mpsixuna. — M. : UsmarenbctBo IOpaiit, 2016. — 198 c. — Pexum nocrtyma:
https://www.biblio-online.ru/book/teplotehnika-v-2-t-tom-2-energeticheskoe-
ispolzovanie-teploty-393913

JlonoJIHMTEIbHASA JIUTEepaTypa

(onexmponnwvie u neuammvie uz0anus)

1. Ilnanosckuii, A. H. I[lponeccsl u anmapatbl XMMUYECKON M HedTEXu-
MUUYECKON TEXHOJIOTMH : y4eOHMK JJisi BY30B : W3A. 3-¢ , ucnp. u nom. / A. H.
ITnanosckuii, I1. 1. Hukonaes. — M. : Xumus, 1987. — 496 c. (4 7k3.)
https://lib.dvfu.ru:8443/lib/item?id=chamo:246468&theme=FEFU

2. TlaBnos, K. ®. IIpumepsl u 3aauu 1o Kypcy IPOIIECCOB U alIapaToB
XUMUYECKON TEXHOJIOTHMH : Y4eOHOe MOocoOue Il XUMHUKO-TEXHOJIOTHYECKUX
cnenuanbHocTel By30B / K. @. [TaBnos, I1. I'. Pomankos, A. A. HockoB ; moj pen.
I1. I'. PomankoBa. - 13xa. 10-e, mepepad. u mon. — M. : Anesanc, 2013. — 575 c.
(5 ak3.) http://lib.dvfu.ru:8080/lib/item?id=chamo:776761&theme=FEFU

3. Pomankog, II. I'. Metoasr pacdera IpoIecCOB M alapaToB XUMUYECKON

TEXHOJIOTUU (MPUMEPHI U 3adauu) [DIEKTpOHHBIN pecypc] : Yueb.mocobue s
By30B / II. I'. Pomankos, B. ®@. ®pomnos, O. M. ®auctok. — 3-¢ uzg., ucnp. — CIIO. :
XUMU3 AT, 2010. — 544 ¢. — Pexxum noctymna:
http://www.studentlibrary.ru/book/ISBN9785938081826.html

4. ®ponos, B. @. Jlekuuu no kypcy «lIpoieccel u anmapaTbl XUMHYECKOM
TexHoJoTum» [InekTpoHHbld pecypc| / B. @. ®ponos. — CII6. : XUMU3 AT,
2017. — 608 c. http://www.iprbookshop.ru/67349.html

5. boponymun, JI. M. Ilpomecchl u ammapatbl XUMHYECKOH TEXHOJOTHUH

[DnexTpoHHBIN pecypc] : yueoHoe nocodue / 1. M. boponynun, B. H. MBanen. —
Kemepogo : KemI'VY, 2007. — 168 c. — Pexxum nocryna:
https://e.lanbook.com/book/4614 ; http://www.iprbookshop.ru/14388.html



https://www.biblio-online.ru/book/gidravlika-399550
https://www.biblio-online.ru/book/gidravlika-399550
https://www.biblio-online.ru/book/gidravlika-389835
https://www.biblio-online.ru/book/teplotehnika-v-2-t-tom-1-termodinamika-i-teoriya-teploobmena-390279
https://www.biblio-online.ru/book/teplotehnika-v-2-t-tom-1-termodinamika-i-teoriya-teploobmena-390279
https://www.biblio-online.ru/book/teplotehnika-v-2-t-tom-1-termodinamika-i-teoriya-teploobmena-390279
https://www.biblio-online.ru/book/teplotehnika-v-2-t-tom-2-energeticheskoe-ispolzovanie-teploty-393913
https://www.biblio-online.ru/book/teplotehnika-v-2-t-tom-2-energeticheskoe-ispolzovanie-teploty-393913
https://lib.dvfu.ru:8443/lib/item?id=chamo:246468&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:776761&theme=FEFU
http://www.studentlibrary.ru/book/ISBN9785938081826.html
http://www.iprbookshop.ru/67349.html
https://e.lanbook.com/book/4614
http://www.iprbookshop.ru/14388.html

6. bapanoB, JI. A. Ilpomeccel W ammapartbl XWMHYECKOW TEXHOJIOTHHU
[DnekTpoHHBIHN pecypc] : yuebHoe nmocodue / J[. A. bapanos. — CII6. : Jlans, 2018.
— 408 c. — Pexxum gocryma: https://e.lanbook.com/book/98234.

7. PasunoB, A. W. Ilpomecchl u ammapaTbl XUMHUYECKON TEXHOJOTHUH

[DnexTponHBIi pecypce] : yueoHOe ocobue / A. . Pasunos, A. B. Knunos, I'. C.
JpsakoHoB. — Kazanp : KazaHckuil HalMOHAIBLHBIM HCCIIEA0BATEILCKUI
TexXHoJornueckuii yausepeutet, 2017. — 860 c. — Pexxum nocryna:
http://www.iprbookshop.ru/75637.html

8. ®ponos, B. ®. Jlekuun no kypey «lIporeccel u anmapaTsl XUMHYECKOM
TexHoJoTUW» [nekTpoHHblit pecypc| / B. @. ®ponos. — CII6. : XUMU3 AT,
2017. — 608 c. — Pexxum moctyma: http://www.iprbookshop.ru/67349.html

Ilepedyennb pecypcoB nHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH

«HTEepHET»
1. http://www.chem.msu.su/rus/weldept.html — Caiit MOCKOBCKOT0
rocyJ1apcTBEHHOTO yHUBepcureTa uM. M.B. JlomonocoBa:
2. http://lwww.pxty.ru/ — Caiitr PoccHiicKOTO  XHMHKO-TEXHOJIOTHYECKOIO
yHuBepcurera uM. .M. Meneneesa:
3. http://www.unn.ru/chem/ism/library-edu lit.php — bBubinoreka «YueOHbIE

marepuans» HI'Y.

http://e.lanbook.com/ — DnekTpoHHO-OMOIMOTEUHAS CHCTEMA,
http://www.studentlibrary.ru/ — Ctynenueckas 3JeKTpOHHAs OMOJINOTEKA,
http://znanium.com/ — DeKTpOHHO-OMOIMOTEYHAS] CUCTEMA;
http://www.nelbook.ru/ — DnekTpoHHas OMOIHOTEKA;

No gk

VIIIMETOAUYECKHUE YKA3ZAHUA IO OCBOEHUIO
JANCIUITJIMHBI

N3ydeHne Kypca AOJKHO BECTHCh CUCTEMATHUYECKH U COINPOBOXKAATHCA CO-
CTaBJICHHEM NOJIPOOHOTO0 KOHCIEKTa JEKIUM M KOHCIEKTa MaTepuajoB IS
caMoCTOATeNbHON TpopaboTku. [IpocMoTpuTe KOHCIEKT cpaszy Iociie 3aHsITHH,
OTMETHTE MAaTEpUaJl KOHCIIEKTA JIEKIIMM, KOTOPBIA BBI3BIBACT 3aTPYIHEHUA IS
noHnMaHus. [lonpiTaiTech HAaWTH OTBETHI HAa 3aTPyJHUTENBHBIE BOIPOCHI,
UCIIOJNB3Yd PEKOMEHIOBAHHYIO JUTEpaTypy. PeryisipHo oTBoauTe BpeMs s
MIOBTOPEHUSI MaTepuana, NPOBEPSS CBOM 3HAHUS, YMEHHS M HAaBBIKM IO
KOHTPOJIBHBIM BOITPOCAM.

Oco0oe BHUMaHUE CIEAYyEeT YAETUTh BBINOJHEHUIO MPAKTUYECKUX pPaloT.
[TpoBeneHnto MNpakTUYECKUX padOT MPEeAIIeCTBYET NPOBEPKAa TEOPETUUECKON
HNOJIFOTOBICHHOCTH  oOydaromuxcsi.  OLeHuWBaHWE  MPAKTUYECKUX  paboT
npoBoauTcss auddepeHnupoBanHo (M0 MOATHOAUIBHOM  CHCTEME) U MpHU
ONpENEIICHNH OIIEHOK 3a CEMECTpP pacCMAaTPUBAETCAd KAK OOUH M3 OCHOBHBIX
[oKasaresen TeKyLero yuyera 3HaHuu.


https://e.lanbook.com/book/98234
http://www.iprbookshop.ru/75637.html
http://www.iprbookshop.ru/67349.html
http://www.chem.msu.su/rus/weldept.html
http://www.pxty.ru/
http://www.unn.ru/chem/ism/library-edu_lit.php
http://e.lanbook.com/
http://www.studentlibrary.ru/
http://znanium.com/
http://www.nelbook.ru/

[Tpu camocrtosiTenbHOM paboTe ¢ yueOHUKaMU M y4eOHBIMU MOCOOUSIMHU pe-
KOMEH/IyEeTCSl IPHUACPKUBATHCA OIPENEICHHON IOCIEN0BAaTEIbHOCTU. YHTas U
KOHCIEKTUPYS TOT WIM WMHOW pas3aen yuyeOHHMKa, HEOOXOIMMO TBEPAO YCBOUTH
OCHOBHBIE  ONpPENEIECHUs, TMOHATHUS U  Kilaccupukauuu. DopMyIUpOBKU
ONpe/eNICHNI M OCHOBHBIE Kiaccu(ukaluu Haao 3HaTh Ha mnamsATh. llocie
YCBOCHHSI COOTBETCTBYIOIIMX TIIOHSATUH W 3aKOHOMEPHOCTEW CIIEAYyEeT HaWTU
OpUMEPBl  HMX MPAKTUYECKOr0 IMpUMEHEHusA. JlaHHBIA MOJAXOJ  IO3BOJIUT
Ka4yeCTBEHHO IMOATOTOBUTHCS K MPAKTUYECKUM pabOTaM U BBIMOJIHUTH JIOMAIIHHUE
3aJ1aHHUs.

Texkymuii KOHTPOJb OCYLIECTBIISIETCS. B BHJE BBIIOJHEHHS OTYETOB II0
IPAKTUYECKUM pPabOTaM, y4acTUs B JUCKYCCHUSIX Ha IMPAKTUYECKUX 3aHATUSAX U
YCTHBIX OTBETOB HAa KOHTPOJBHBIE BONPOCHI B XOJ€ PYyOEKHOIO KOHTPOJIS, YTO
MO3BOJISIET OLIEHUTh CTENEHb OCBOEHUS CTYAEHTAMU OTAEIIbHBIX TEM JUCUUIUINHBIL.
[IpomesxyTouHas arrecTauus MPOBOAUTCS B TECTOBOM (hopMe.

[ToaroToBKa K MpPOMEKYTOYHOM aTTECTAIlMM OCYLIECTBIISETCS B CIEIYIOLIEM
NOPSJIKE: O3HAKOMJICHME C IIEPEYHEM KOHTPOJBHBIX BOIIPOCOB K 3a4ery;
IIOBTOPEHHE JIEKIMOHHOIO MaTepuaja M  KOHCIIEKTOB; KOHCYJbTallUs C
IpernojaBaTesieM IO BONPOCAM, B KOTOPBIX CTYAEHT HE CMOT pa3o0paThCs
CaMOCTOSATEIBHO.

[IpucTynuTh K OCBOCHHMIO TUCUUILUIMHBI CIEIYET B CAMOM Hayajie y4eOHOTO
cemecTtpa. Pexkomenayercs U3yuynuTh CTPYKTYpy M OCHOBHBIE MosioxkeHus: Paboueit
nporpammbl yueOHoi aucuuiiuHbel (PITY][). OOpatuth BHUMaHUE, 4YTO KpOMeE
ayoqUTOpHOW  paboThl  (JEKUUHM, NPAKTUUYECKUE  3aHATUS)  IUIAaHUPYETCs
camMocTosiTeNIbHasE paboTa, pe3yJabTaTbl KOTOPOW BIUSIOT HAa OKOHYATEJbHYIO
OLIEHKY IO HUTOraM OCBOE€HMsI y4eOHOW JUCHMIUIMHBL. Bce ayauTopHble U
CaMOCTOSITENIbHBIC 3a/1aHusl HEOOXOAMMO BBIMOJIHATh U MPENIOCTABIATh HA OLIEHKY
B COOTBETCTBHUU C TUIAHOM-TPaPUKOM.

Hcnonb30BaHne MATEPHAJIOB Y4eOHO-METOIHYECKOTI0 KOMILIeKCa

JIJ1st yCTIenHOTO OCBOSHUS JUCITUTUTHHBI CIEAYET UCTIOIb30BaTh COJEPKaHNE
paszienoB ydeOHO-MeTonuyeckoro komiuiekca aucuumuimabl (YMKJI): paGoueii
MpPOrpaMMbl, JIGKIIMOHHOTO Kypca, MaTepuajoB MPaKTUYECKUX 3aHSATHUH,
METOJMYECKIX PEKOMEHJAINI 10 OpraHu3aliid CaMOCTOSITEIbHOU padOTHI
CTYJIEHTOB, TJOCCApHsS, MEPEUYHs Y4ECOHOW NHMTEpaTypbl M APYTHMX HCTOYHUKOB
uHOpMAITUU, KOHTPOJIBHO-U3MEPHUTEIIBHBIX  MaTepuaioB  (TECTBI, OIMPOCHI,
BOIIPOCHI 3a4€Ta), a TAK)KE JOIOJTHUTCIIBHBIX MaTCPHUAJIOB.

PexoMeHaanum mo noAroToOBKe K JeKIMOHHBIM U NPAKTUHYCCKUM 3aHATUAM



YenemHoe OCBOEHME JNHUCLHUIUIMHBL  IIPEANOJIaraeT AakTHUBHOE y4acTue
CTYICHTOB Ha BCEX OJTalax €€ OCBOCHHUs. 3yueHHe AUCUUILIMHBI CIEAYyEeT
HAaYMHATh C MPOpabOTKH cojaepxkaHusi paboyell mporpaMmbl U METOJUYECKUX
YKa3aHUMU.

[Ipy wu3yyeHun u mnpopabOTKE TEOPETUUYECKOr0 Marepuana CTyJIeHTaM
HEOO0XOMMO:

- TOBTOPUTH 3aKOHCIEKTHUPOBAHHBIM Ha JIEKIMOHHOM 3aHATHM MaTepual U
JOTIOJIHUTB €TI0 ¢ YYETOM PEKOMEHIOBAHHOM I10 JAHHOM TEME JIMTEPaTypBhl;

- mepel OYEepEeIHOM JIEKUUEW  MPOCMOTPETh KOHCIEKT MPEIbIAYIIETO
3aHATHUSA,

- MpPU CaMOCTOSITEIbHOM H3YyYEHUM TEMbI CJHIENIaTh KOHCIIEKT, HUCIOJb3Ys
pekomenaoBanHublie B PIIY /] nureparypHbie uCTOUHMKH. B ciyyae, ecny BOZHUKIN
3aTpyIHEHMs, OOpaTUThCA K IMPENOoJaBaTeNll0 B Yachl KOHCYJNbTAIlMd WM Ha
IIPAKTUYECKOM 3aHATHH.

OCHOBHOM  I1IENBI0  NPOBEACHUS  NPAKTUYECKUX  3aHATUH  SBISAETCA
CUCTEMAaTH3allusg U 3aKpeIUIeHWE 3HaHUM Mo u3ydyaeMol Teme, (popmupoBaHHE
YMEHUU CaMOCTOATENbHO paboTaTh C JOMOJHUTEIbHBIMU HCTOYHUKAMHU
uH(dOpMaIuK, apTyMEHTUPOBAHO BHICKA3bIBATh U OTCTAUBATh CBOIO TOUKY 3PCHUS.

[Ipu NOArOTOBKE K NPAKTUYECKUM 3aHATHAM CTYJI€HTaM HEOOXOAUMO:

- TOBTOPUTH TEOPETUUECKUN MATEPUAII 10 3aTaHHOU TEME;

- npoayMmaTh (POPMYJIUPOBKU BOITPOCOB, BHIHOCUMBIX Ha 00CYKJICHHUE;

- HCHIOJIb30BAaThb HE TOJBKO KOHCIEKT JEKLIHMM, HO W JONOJIHHUTEIbHBIC
VMCTOYHMKH JINTEPATYPbI, PEKOMEHI0BAaHHbIC PETIOIABATEIIEM.

IIpy moOATrOTOBKE K TEKYILIEMY KOHTPOJIIO HCIIOJIb30BaTh Marepuaibl PII/]
(ITpunosxxenne 10. @oHA OIEHOYHBIX CPECTB).

[Ipy1 mOArOTOBKE K IMTPOMEKYTOYHOM aTTECTALIMH, UCIIOIb30BATh MAaTEPHUAJIbI
PILJI (ITpunoxenue 10. @oHJ OIIEHOYHBIX CPEICTB).

IX. MATEPHUAJILHO-TEXHUYECKOE OBECIIEYEHUE
T CTUTIIAHBI

[lepeueHb MaTepUATIBHO-TEXHUYECKOTO M MPOrPAMMHOTO obecredeHus
JTVCHUIUIMHBI IPUBEICH B TAOJIHIIE.

MarepuajibHO-TEXHUYECKOE U POrpaMMHOe o0ecrnevyeHne JUCIUIIINHbI

HaunmenoBanue
o OcHaIIEeHHOCTD [TepeueHb TMIIEH3MOHHOTO
CIIEIMAIbHBIX TOMENIEHUN .
o CIIENHAIbHBIX IIOMEILEHUN MPOrPaMMHOTO O0ECTICUeHUSI.
U IOMEIIEHUN 11 o
U MIOMEIIEHNIN TS PexBu3HUTHI MOATBEPKIAFOIIETO

CaMOCTOSITENIbHOM pabOThI .
CaMOCTOSITENIbHOM PabOoThI JOKYMEHTa




690922, [Ipumopckuii kpait,
r. BnaauBocTOK, OCTpOB
Pycckuid, MOJIyOCTPOB
Canepnblii, mocenok AsKc,
10, xopnyc L, ayn. L 502.

VYuebHast ayauropusi Ui

IPOBEJCHUS 3aHATUN
JIEKIIMOHHOT'O THUIIA,
TPYHIOBBIX u
WHIUBUTYaJIbHBIX
KOHCYJIbTAllMM, TEKYIIEro
KOHTPOJIA u
MIPOMEKYTOUYHOM
aTTecTaluu

ITomemenune
YKOMILIEKTOBaHO
CIIEUAJIN3UPOBAHHON
yaeOHOH MeOebIo
(mocamounbix MecT — 30)
OO6opynoBaHue:

KK-naunens 47", Full HD,
LG M4716 CCBA — 1 wr.
Hocka aynuropHas.

Windows Edu Per Device 10
Education, 0365 EDU Al,
Microsoft 365 Apps for enterprise
EDU

690922, ITpumopckuii kpai,
r.BmaguBocToxk, OCTpOB
Pycckuii, [I0JIyOCTPOB
CanepHblii, mocenok AsKc,
10, xopm. A (JIur. IT), Dtax
10, ka6.A1017.

AynuTtopus I
CaMOCTOSITEIIBHOW PabOThI

OO6opynoBaHue:
Mouno6110k Lenovo
C360G-i34164G500UDK

— 15 .

HNuTerpupoBaHHbIi
CEHCOPHBIN JUCILIEH
Polymedia FlipBox - 1
IIT.
Konup-npunrep-uBeTHon
ckauep B e-mail c 4
JIOTKaMH Xerox
WorkCentre 5330

(WC5330C — 1 )

Windows Edu Per Device 10
Education, 0365 EDU Al,
Microsoft 365 Apps for enterprise
EDU

X. ®OHAbI OHNEHOYHbIX CPEACTB

MeToauveckue peKOMEHIalMU, ONpeae/AIne NPoueAypPbl OLleHUBAHUS

pe3yJabTaToB OCBOCHHUA TUCHMUIIJIMHBI

IIpomesxxkyTouHnasi arrectanus cTyaeHTOB. [IpoMexyTouHasi arrecTauus

CTYACHTOB IIO AUCHHUILIINHC «Hpoueccm " aIrapaTsl XUMMYECKOM TEXHOJIOTHI

MPOBOJIUTCS B COOTBETCTBHM C JIOKAJIbHBIMM HOpMaTWBHbIMU akTamu J[BDY u

SABJIAETCS 00S13aTEIBHOM.

OueHouyHbIe CpeCTBA ISl MPOMEKYTOUYHOM aTTecTAlUM

1 Bompocsl k 3auety

OcHOBHBbIE 3aKOHOMEPHOCTH MPOLECCOB U 00IIMEe MPUHIIUNBI pacyera

alnmmaparoB XMMHYECKOH TEXHOJIOT U

1  Ilens, npeameT U 3aiauu Kypca IpoleccoB U annapaTtos. ITonarue nponecca

U TCXHOJIOTHUH.
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Knaccudukanuss OCHOBHBIX MPOLECCOB XUMHUYECKOW TEXHOJOTHH (B
3aBUCUMOCTH OT 3aKOHOB, OMNpPEACIAIONIMX CKOPOCTh MX MPOTEKaHHS; I10
croco0y oOpraHu3alliyd; B 3aBUCUMOCTH OT HW3MEHEHHsS MapaMeTpoB BO
BPEMECHHU ).

OCHOBBI TEOPHH MIEPEHOCA KOJINYECTBA IBUKECHHUS, SHEPTUHU, MACCHI.

OCHOBBI TeOPHH MOTOOUS: BUIBI TOA00HS.

OCHOBBI TEOPHUH MTOI0OUSI: TEOPEMBI TOAO0USI.

Mexann4yeckue npouecchl
Knaccudukanus MexaHHYeCKUX MPOLECCOB XUMUYECKON TEXHOIOTUH.
Knaccudukanus ycTpolcTB /Ui IEpEMEILIEHUS TBEPbIX MaTEpUAIIOB.
[Ipouecc m3menbuenusa. CrocoObl u3menbueHus. Kiaccudukanus meTooB
U3MEJIbUCHUS.
Y CTpOMCTBO M MPUHLNN IEUCTBUS MAIIMH U allIapaToB JJIsl U3MEJIbUYCHUS.
KpynHoe, cpenHee u Mmenkoe japoOseHue. TOHKOE U CBEPXTOHKOE
U3MeEJIbYCHUE.
Knaccudpukanus marepuanoB. CutoBas KiacCUPUKAUs MaTEpHAOB U
cutoBoil aHanu3. CriocoObl TPOXOYEHUs, TUIIBI TPOXOTOB.
VY CTpOKCTBO M MPUHIMIT ACUCTBUS MAIlMH W aliapaToB i KiIacCUu(UKAUU
MaTepHUaoB.
Jlo3upoBanue u cmemmBanue MarepuanoB. Cmecurenu. J103aTopsl.

FI’II[paB.]II/IKa H riIpaB/JIn4Y€CKUEe MalIuHbI. anpOMexaaneCKne MmpoueccCohl
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Wneanu3upoBaHHble MOJETH CTPYKTYphl TOTOKOB. OOIMe MNpPUHIIMITBI
aHalli3a M pacyera MPOLECCOB MW  amnmaparoB. MarepualbHbIl U
DHEPIreTUICCKHI OaJIaHCHI.

JIBmkymass cuia, CKOPOCTb W HHTEHCUBHOCTH mpouecca. OCHOBHOE
YpaBHEHHME MpoLecca.

I'mppoctaTtuka u npeamer ee uzydeHusd. [lonsThe maeanbHON U peanbHOU
KUJIKOCTH, UX cBoucTBa. KamenbHpie n ynpyrue xujakoctu. Pusnyeckue
CBOWCTBA )KUIKOCTEM.

Knaccudpukanuss cun, JeHCTBYOIIMX B JKHIKOCTH. [mapocratuyeckoe
JIaBJICHHE U €T0 CBOMCTBA, €AMHUIIBI U3MepeHus B cucteme CU.

[TonsiTue abCONMOTHOrO, BHEIIHETO (ATMOC(PEPHOr0), U3OBITOUYHOTO JABJICHUS
W BeIMYMHBI Bakyyma. @DOu3MYECKHME U TEXHUYECKHE aTMocdephl,
COOTHONIEHHUS] MEK/1y PA3JIMYHBIMU €IMHUIIAMU JABJICHUS.

OCHOBHO€E YpaBHEHUE TUJIPOCTATUKH, €0 T€OMETPUYECKasi U SHEPTreTHUECKas
VHTEPHPETALINS.

Ypasuenue [lackans. /[aBneHune Ha JHO U CTEHKY COCY/IA.
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[IpakTryeckne MpUIIOKEHUSI OCHOBHOTO YPABHEHHS TUAPOCTATUKU: TPUHIUI
COOONIAIONINXCS COCYAOB, ITHEBMATHYECKUI HW3MEpUTENh YpOBHs, paboTa
TUAPABINYECKOTO Mpecca.

['maponguHamMuka W THOpeaIMET €€ H3ydYeHUs. BHYTpEHHsS, BHEWIHSIS U
CMElIaHHas 3aJa4d TUIpOJMHAMUKHU. lIoHSATHE BA3KOCTH, MTHOBEHHOH U
CpEIHEW CKOPOCTH, pacxoda *XUIAKOCTH, €IHHHIIBI UX U3MEPEHHUS B CUCTEME
CU. YpaBHeHus pacxoja.

VYpaBHeHUE HEPA3PHIBHOCTHU (CILIOIIHOCTH) MOTOKA.

OmneiTel PeliHonbaCaA, PEKUMBI JBUKEHHS KUIAKOCTEH U UX XapaKTEPUCTHUKA,
MOHSATHE KBUBAJIEHTHOTO JUAMETPA U €0 PACUET.

Juddepenunanpubie ypaBHEHUS IBUKEHUS UJleabHOM sxkuakoctu JI.DMnepa.
VYpaBuenue  J.bepHymnum  nus MpeanbHOM  KUAKOCTH  (BBIBOX),
T€OMETPUYECKHI U SHEPTE€TUYECKHUI CMBICI YJIEHOB 3TOI0 YPaBHEHUSI.
VpaBuenue J[.bepHymaum nns peanbHOM JKUIKOCTH, €ro (Qusnueckas u
r€OMETPUYECKAsi HHTEPIIPETALUH.

Hcnonb3oBanue ypaBHEHHsI bepHyun g pacdera Ipolecca HCTEYEHHS
XKUIKOCTH U3 OTBEPCTHSI IPU ITOCTOSTHHOM YPOBHE 3aII0JIHEHUS.
['uapaBnuyeckue conpoTuBieHUs B TpyoOorpoBogax. IloHsTue MecTtHOro
CONPOTHUBJIEHUS, TUIBI MECTHBIX COINPOTHUBIICHHH, pacyeT MOTeph Haropa u
JABJICHUSI HA MECTHBIX CONPOTUBIICHUSAX.

PexxuMbl TpeHus KUAKOCTEN U uX xapaktepucTthka. [loHstre abcomoTHON U
OTHOCUTEJIBHOM 1I€POXOBATOCTH, IIAAKOCTH TpyOomnpoBoaa. Pacuer morephb
HaIlopa U JaBJICHUS HA TPEHHUE.

OcHoBbl ~ Teopuu moaoOusa, ee npeumymiectBa. Dusmueckoe U
MaTeMaTHYeCKOe MOJEIMPOBAHUE. Y CIIOBUSI M TEOPEMBI IOJ00USI.
['eomeTpuueckoe, ¢puzndeckoe, BpeMeHHoe nogodue. [logodue HavaIbHBIX U
rpaHuuHbIX ycnoBui. Ilonsrue kosdduimenTa moaoOusi, WHBAPHUAHTOB,
CUMIUIEKCOB U KPUTEPUEB MOJ00US.

[Togobue rupponuHamuueckux mnporeccoB. OOpaboTrka ypaBHenus: HaBbe-
Crokca MeTOIOM aHanu3a pasMepHocTed. Kpurepuu ruapoauHaMHUYECKOro
nono6usi. O600IIEHHOE KpUTEPUATHHOE YpaBHEHHE.

Knaccudukanuss nacocoB. OCHOBHBIE MapaMeTphl Hacoca: Iojaya, Harop,
noTpebsiemast MomHocTh, KIT/I.

Cxema HacOCHOM yCTaHOBKM M e€e onucaHue. Hamop, co3gaBaemblii HACOCOM
Ul TPOEKTUPYEMOM M ACUCTBYIOLIEW ycTaHOBKU. Pacuer Hamopa 110
MOKa3aHUsIM MaHOMETPA U BaKyyMMeETpa.

Pacuer mnpenenbHO HOMYCTUMOW BBICOTHI  BCAChIBaHMSL Hacoca. fBieHue
KaBuTauu. Bei6op Hacoca.
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[locnenoBarenbHOE ©  THapajuiebHOE BKJIIOYEHHE HacocoB. CrocoOsl
pEryJIMpOBAaHUS MTOAAYH HACOCOB.

YCeTpoiicTBO M IPUHIIUI AEUCTBUS LIEHTPOOESKHOTO HACOCA, XapaKTePUCTUKU
Hacoca IIpH MOCTOSIHHOM 4ucie 000poToB. Onpeaenenrue paboueit TOUKU MpU
paboTte Hacoca Ha TpyOompoBoa. @opMyIibl MPONOPIIMOHATBHOCTH.

OceBble, BUXPEBBIE U MIECTEPEHYATHIE HACOCHI. YCTPOMCTBO W MPHUHIMUI
nevicteus. [IpenmyiecTBa U HEIOCTATKH.

[TopmrHeBbIe HACOCHI: KiacCU(HKAIUSA, YCTPONCTBO, MPUHIUI JACHCTBUS,
obnacTh npuMmeHenus. ['padpuk nogayu.

[lepemernienue u cxxarue ra3oB. Knaccudukaius KOMIPECCOPHBIX MAIIIKH.
TepmoauHaMuYecKrie OCHOBBI padOThl KOMITPECCOPOB.

WNHnukaTopHas AuarpaMma IMOpPIIHEBOTO KOMIIPECCOpa.

Teopernueckas ynenpHas palOoTa, 3aTpayuBaeMas Ha CXKaTHe Ta3a B
KOMIIpecCopHOM MamuHe. [logada U MOIIHOCTH NMOPIIHEBOTO KOMIIPECCOPA.
O6bemusiii KIT/I mopmnaeBoro kommnpeccopa. Uucno cryneHei cxxartus.
I'mppoMexannueckue Inpouecchl. IloHATHE HEONHOPOAHOW  CUCTEMBI.
Knaccudukanuys HeoqHOPOIHBIX CHCTEM.

Ilenn mnpouecca pas3aeneHUus HEOJHOPOIHBIX cucTeM. Bpibop MeTono0B
paznenenusi. Knaccudukanus MeTo0B pa3ieieHus HEOTHOPOIHBIX CHCTEM.
MarepuanbHblii 6anaHc mpoiiecca paseneHusi. CTeCHEHHOE OCaK/ICHUE.
@u3NYECKUE OCHOBBI PA3ACICHUS HEOTHOPOIHBIX CUCTEM IOJ JIEUCTBHUEM
CHUJIBI TSKECTH. PEXKUMBI OCaXKICHUS U UX XapaAKTEPUCTHKA.

OcaxaeHue 4YacTull MOJ JACHUCTBHEM CHJIBI TSDKECTH. Pacuer ckopocTH
OCAXKJICHUS YaCTHI] B JIIOOOM pexkuMe, HenocTaTok MeTona. @opmyna CTokca.
Meron Jlsmenko. [uarpamma Jldmenko. Ilopsmok pacuera CKOpPOCTH
OCaXJEHHUS 110 quarpamme JIsSmeHko.

CymHocThs mporecca orcrauBanHud. (CxemMa mpouecca OTCTauBaHHUS Ha
IIpUMeEpE MPOCTOT0 OTCTOMHUKA-CTYCTUTENA. PacdueT OTCTOMHHKA-CTyCTUTENS.
Knaccudukanms  OTCTOMHUKOB.  YCTPOMCTBO W NPUHUUI  pabOTHI
OTCTOMHUKOB: C HAKJIOHHBIMHU TIEPETOPOJIKAMH, C TPEOKOBOW MEIIAIKOM.
Knaccudukaiys oTCTOWHUKOB. Y CTPOMCTBO M MPUHIIAIT PAOOTHI OTCTOMHHKA
JUISL pa3fieNICHUs SMYJIbCH.

OuncTka Ta30B. YCTPOWCTBO MW TMPHUHIUI PadOThl MHUICOCAAUTEILHON
KaMephl. PacyeT npuieocaguTenbHOU KaMephl.

dusnyeckas CyImIHOCTh MOKPOM OYHMCTKHM Ta3oB. CHocCOOBI OCYIIECTBICHUS
KOHTAaKTa 3alblJIEHHOTO T'a3a C KUJIKOCThIO. Y CTPOMCTBO M MPUHIIUI PaOOThI
ckpy0OOepa Bentypu.

YCeTpoiicTBO M IPUHITUIT PaOOTHI MOJIOTO M HACAJOYHOTO CKpy0OepoB. Pacuer
anrnapaToB MOKPOW OYMCTKH ra3oB.
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dusnueckre OCHOBBI (UIBTPOBaHMS (MOHATHS: (QUIBTpaTa, OCAaKA; THUIIBI
GUIBTPYIOMIUX MEPErOPOJOK U TPeOOBaHUS, MPEAbIBISIEMbIE K HUM; THUIIbI
00pa3yIoLIUXCs 0CAJIKOB; BUbI (PUILTPOBAHUS U UX XapAKTEPUCTHUKA).
[lpuniunuansHas cxemMa ¢uiabTpoBanus. Kiaccudukamus QuibTpoB.
JIBukymiast cuna GUIBTPOBAHUS U CLIOCOOBI €€ CO3aHMsl.
HuddepenunanbHoe ypaBHeHue ¢uibTpoBanus. Dusnueckuii CMbBICHT
BXOJISIIIMX B HETO BEJIMYMH.

VYpaBHeHHe (QUIBTPOBAHUS TPU TMOCTOSHHOM JBMXKYIIEH Cuie mpolecca
(BBIBOL).

VYpaBHeHue (GUIBTPOBAHMS IMPHU MOCTOSHHOM CKOPOCTH Ipoiiecca (BBIBOX).
YpaBHeHue QPUIBTPOBAHUS MPHU MMOCTOSIHHBIX MIEPenaie 1aBJICHUsS U CKOPOCTH
npoiiecca (BbIBO).

OKCIIEpUMEHTAIBHOE  ONPEAECIECHUS KOHCTAHT  CKUMAEMBIX  OCAJKOB.
Onpenenenne noka3aresns CKUMAEMOCTH.

Knaccudukanus kKoHCTpyKUuuid (GUIBTPOB. YCTPONCTBO M MPUHLIUI PAOOTHI
HYTY — (QUIIbTPa, XapaKTEpUCTUKA CTAAMM Ipolecca.

KoHcTpykuun QuibTpoB Al OYMCTKM Ta30BBIX CUCTEM. YCTPOMCTBO H
IPUHLIUI Pa0OTHI pyKaBHOTO (QUIIBTpA.

Pacuer ¢unbTpoB. Pacuer mnepuoauyeckn JEHUCTBYIOIIUX (PUIBTPOB.
Y CTpOoKCTBO M IPUHIMI pabOThl BEPTUKAIBHOTO JIUCTOBOIO (PHIIBTpA.

Pacuer HenpepblBHO AeHCTBYHOMMX (UIBTPOB. YCTPOHWCTBO M MPUHIUI
paboThl OapabaHHOTO BaKyyM-(DHIbTpA.

@du3znyecknue OCHOBBI  DJIEKTPOOYHMCTKM  Tra3oB. CymHocTh  MeTona
MEKTpoocCakaeHUA. DOPMBI IIEKTPOAOB I CO3JAHUS HEOIHOPOIHOIO
AIIEKTPUYECKOTO TIOJIA.

CkopocTh d3neKkTpoocaxkaeHus. Pacuer snekrpoduiabTpa. YCTpPOWCTBO U
NPUHIUI pabOThl TPYOUATOro 3IEKTPOPUIBTPA.

[IpyHMn  pasneneHuss HEOJHOPOAHBIX CHCTEM B JIIEKTPOUIBTPaAX.
YeTpoiicTBO M MPUHIMUI paOOThI IJIACTUHYATOTO 3IEKTPOPUIBTPA.
Pazienenrve HEOTHOPOAHBIX CHUCTEM TOJ JIEUCTBHEM ILIEHTPOOEKHOW CHIIBI.
CKOpOCTb OCaKIEHUS MO IEHCTBUEM IIEHTPOOEIKHOM CHITHI.

OnpenencHue CKOPOCTH IEHTPOOSIKHOTO OCAKJICHHS IIPH JTaMHHAPHOM
pexume. Paktop pasnenenus. OmnpeneneHue CKOPOCTH LEHTPOOEKHOTO
OCa)XJIeHUs 1o MeToAy JIsAIeHko.

KoHcTpykiuu mpocreiimero u OarapeiiHoro mukiIoHOB. IIpenmymiectBa u
HEJIOCTAaTKH [IUKIIOHOB. Pacuer HUKIOHOB.

[entpudyruporanue. Knaccuduxarmus uentpudyr. Dakrtop pasznencHus.
[Tpunun paboTel oTCTOWHBIX HeHTpUudyr. IlpuBenure cxeMy W ONUIIUTE
KOHCTPYKITUIO MTOJABECHON OTCTOMHOM EHTPUDYTH.
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Lentpudyruposanue. Ilpunuun padoTel GUIBTPYIOMIUX  LEHTPUPYT.
[IpuBeauTe CXeMy M ONUIIUTE KOHCTPYKIMIO (QUIBTPYIOLIEH HEHTPUPYTH C
MyJIbCUPYIOIIUM MOPIIHEM.

[IpuBequTe cXxeMy M OMMUIIMTE KOHCTPYKIUIO HEHTPUDPYTH CO NIHEKOBHIM
YCTPONCTBOM TSI BBITPY3KH ocanika. Pacder neHTpudyr.

[Ipumenenue mporecca HEHTPUDYTUPOBAHUS ANl pa3fAeNieHUs AMYIIbCHI.
[IpuBeauTe CXEMy M ONMILKTE NPUHIUI pabOThI TAPEIBYATOTO CENapaTropa.
[lepememmBanne B KHUAKUX cpenax. lleam mnpomecca nepemenmmBaHUs.
Crnoco0bl nepemernuBanusi. THTEHCUBHOCTH M 3P (EKTUBHOCTH MpOIIECCa.
Mexanuueckoe nepememuBanue. Knaccudukanusa memanok. Koncrpykuuu
MEXaHMUYECKUX MEMAIOK, UX XapaKTEPUCTHKA.

[IHeBMaTHUeCKOE M LUPKYJSIMMOHHOE IepeMelmnBanne. llepememmBanue B
TpyOOIpOBOJAX.

Onpenenenne MOIIHOCTH, 3aTpauyMBAacMOM Ha mepeMelmmBaHue. Pacuer
paboyeil MOIITHOCTH MEXaHUYECKOW Melanku (C BbIBOAOM). PacueT myckoBoit
MOIIIHOCTH MeIIajIKy. PacueT MOIHOCTH JBUraTeis.

OCHOBHOE KpUTEpPHAIBHOE YpPaBHEHHE IIpoLecca IEPEMEIIMBAHUS  C
MOJIU(ULIMPOBAHHBIMU KPUTEPUSIMH 10100MsI. Pexumbl mepeMenBaHus.
Onpenenenne KOHCTAHT KPUTEPUATILHOTO YPaBHEHHS.

[IpyHIMN TICEBOOOKMKEHUA. JOCTOMHCTBA M HEIOCTATKU KUIALIETO CIIOS.
OO6unactu mpuMeHeHus1. TUIbI 3epHUCTBIX CIIOEB.

Pa3HOBHIHOCTH NICEBOOOKUKEHHOTO CIOS.

OCHOBHBIE XapaKTEPUCTUKH IICEBIO0KHKEHHOIO CIIOSL.

KpuBble nceBmooximkeHus. Pacyer KpUTHYECKUX M ONTHUMabHOW pabouei
CKOPOCTEH.

OCHOBHBIE KOHCTPYKLHH aIlllapaToB C ICEBIOOKWKEHHBIM cioeM. Pacuer
anrapaToB € MCEBAO0KNKEHHBIM CIIOEM.

TemnoBbie 1 MacCOOOMEHHBbIE MTPOLECCHI
Tpu cnocoba mepeHoca TeriIoThl. PuU3MUECKHE OCHOBBI TEIUIONEPEaayH,
OCHOBHBIC TIOHATHS U oTpesiesicHns. TerioBbie 0aaaHChl.
[lepenada TEIOTHI TEIUIONPOBOMHOCTHIO. 3akoH Dypwe. KoaddunueHnt
TEIJIOMPOBOHOCTH, €T0 (PU3UIECKUIN CMBICII, PA3MEPHOCTb.
Huddepenumanbioe  ypaBHeHUE  TeruionpoBogHOCcTH.  Koadduiument
TeMIEPaTypOIPOBOAHOCTH, €T0 (PU3UYECKHUI CMBICI, Pa3MEPHOCTD.
YpaBHEHHS TETUIOMPOBOJIHOCTH MJIOCKON Y UJIMHAPUYECKOU CTEHOK.
YpaBHEHUS TEIUIONPOBOJIHOCTH MIIOCKOW MHOTOCIOWMHON U LUINHIPUYECKON
MHOT'OCJIOWHOW CTEHOK.
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TennoBoe wu3mydyenune. 3akoH Credana-bonpimana, 3akon Kupxroda.
OmnpeneneHre KOJIM4eCTBa TEIIOTHI IIPU B3AMMHOM M3IYyYEHUU ABYX TBEPIBIX
TeNl.

KonBekTuBHbIN TemiooOMeH. 3akoH TerooTaaud Herotona. Koaddunument
TEIUIOOTAAYH, €ro (PU3MYECKUid CMbICH, pa3zMepHOCTb. OT Kakux (paxkTopoB
3aBUCUT KOAP(HUIIUEHT TEIIIO0TAAYH.

HuddepennnanbHoe ypaBHEHNE KOHBEKTUBHOTO TEINIOOOMEHA.

TennoBoe mogo6ue. OCHOBHBIE KPUTEPUH MOJO0US U UX PUIUYECKUN CMBICIT.
O060011IeHHOE KpUTEpUATILHOE YpaBHEHUE.

TemnooTaayda mpu KOHACHCAIIMY MAPOB U KUIIEHUH KUJKOCTEH.
Teronepegaya  Kak  CIOXKHBIA ~ BUJ ~ TeIUIoOOMEHa.  YpaBHEHHE
teronepenaun. Kosdduiuent rtemnonepenaun, ero (puU3MYecKuid CMBICI,
pa3MepHOCTh U pacyer.

B3auMHbIe HanpaBiaeHUs IBUKEHHS TeIUIOHOcUTeNner. OnpeesieHue cpeaHen
JIBUKYIIEH CHIIBI TIpoliecca TEIUIonepeaadyd MpH Pa3INYHbIX B3aMMHBIX
HapPaBJICHUSX TEIJIOHOCUTETICH.

Knaccudpukanus TEMI000MEHHBIX anmnaparos. Koxyxorpy6uarsie
TEII000MEHHUKU. Pa3HOBUTHOCTH KOHCTPYKIINi, 00J1aCTH IPUMEHEHUSI.
Knaccudukanus TemmooOMeHHBIX amnmaparoB. CrnupaibHbIe, TUIACTUHYATHIC,
OpOCHUTEINbHbIE TEMI00OMEHHUKH. O01acTH MPUMEHEHHS.

HarpeBaroiue areHTsl 1 cCiocoObl HarpeBaHUsl.

OxJnak1aro1ue areHThl, CIOCOObI OXJIAXKACHNUS U KOHICHCAIUH.

dusnueckre oCHOBBI BblmapuBaHus. CriocoObl BhIApUBaHUS.
OpHOKOpITyCHOE BBINIapuBaHue. TenIoBoN U MaTepUaATbHBINA OaTaHCHI.
TemnepaTypHble TOTEpM U TIOJ€3HAsh pa3HOCTh Temmeparyp. Pacuer
TEMIEPATYpPbl KUTICHUs pacTBOpA.

duszndeckas CyIHOCTb MHOTOKOPITYCHOTO BbIMapuBaHus. OmnpenencHue
ONITUMAJIBHOTO YHCIIa KOPITYCOB BBHITAPHON YCTAaHOBKH.

MartepuanbHblii U TETJIOBOM OajaHChl MHOTOKOPITYCHBIX YCTaHOBOK.
Knaccudpukanus MaccooOMeHHBIX mporieccoB. (OCHOBHbIE TMOHATHS MU
onpenenenns. CiocoObl BHIpaKEHUSI COCTaBOB (a3.

PaBHoBecue mexnay (aszamu. Jluaust paBHoBecus. [lpaBuno ¢da3. 3akon
['enpu. 3akon Payus.

MarepuanbHplii  O0anmaHC  MaccooOMEHHOro  ammapara (Ha  mpumepe
IPOTUBOTOYHOrO abcopOepa). YpaBHeHue paboueil suHuu. HampaBineHue
Maccolepeay v JBUXKYIIas CHjia MAaCCOOOMEHHOTO MpoIiecca.
Monexynspuas quddysus. [lepBoiii 1 Bropoi 3akoHbsl @uka. Koadduiment
MOJIEKYJIIpHOUN mudy3un, ero Gu3ndecKuii CMBICI U OT KakuX (akTOPOB OH
3aBHCHT.
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Maccootnaga. YpaBaenne maccooTaaun. Koadumument maccootaaumn.
VYpaBuenue wmaccornepeaud. Koadpouuuent wmacconepenauu. [lonsitue
(a30BbIX COMPOTUBIICHUM.

VYpaBHeHUEe Maccomepenaud Npu NEPEMEHHOW NBWXKYIIEH CHIIE Mpolecca.
Pacuer cpeaHero 3HaueHHs ABWXKYLIEH CHJIBI IPOLIECCa MACCOIEpPEAayH.
Yucno equHmIl nEpeHoOCA.

[Tono6ue muddysnonnbx nporeccoB. Kpurepun auddy3noHHOTO MOA00HS.
O0600111eHHOE KPUTEPUATHHOE YPABHEHUE KOHBEKTUBHOIOMAcCOOOMEHa.
AOcopOuus: ¢dusmdeckas CyIHOCTh M Pa3HOBUIHOCTH IIpoliecca. 3aKOH
paBHOBecus Tpu abcopOiuu. TermoBoit 3 ekt abcopOinu. MatepuaabHbIN
OaylaHC MPOTUBOTOUYHOTO abcopbepa.

VYpaBHenue pabouell JMHUM TNPOTUBOTOYHOrO abcopOepa. BiusHue
YACJIBHOTO pacxojia abcopObeHTa Ha rabapuThl amnmapara.

Knaccudukanusa abcopOLMOHHBIX annaparoB. KOHCTpyKIMKM MOBEPXHOCTHBIX
Y HacaJI0YHBIX abcopOepoB.

Knaccuduxanus abcopOrmoHHbIX anmapatoB. KOHCTpYKIIMM Hacajo4yHBIX U
OapOoTaxkHbIX a0copOepoB. Turbl Tapemnox.

Juctwiauuss W pekTudukanus: HazHauyeHue W (usnmyeckas CyIIHOCTb
npoueccoB. MmmocTpanys NMpUHLKIIA OCYUIECTBIEHUSI ITHX IPOLIECCOB Ha
JyarpaMMe TeMIIepaTypa-coCcTaB.

[Ipocras guctwisauug. BapuaHTel OCyIIECTBIEHUS U 00J1aCTU PUMEHEHUS
npotiecca. Cxema yctaHOBKUA. MaTepualibHbIN OallaHC Mpoliecca.

®duznyeckre OCHOBBI HENPEPHIBHOW pekThdukanuu. Cxema yCTaHOBKH U €e
npUHIUTI paboThl. Q0K MaTepuaIbHbIN OanaHc.

CxeMa pekTU(PHUKAIMOHHON YCTAaHOBKH HEIMPEPHIBHOTO JIEHCTBUS U €€
npuHIMN paboThl. MarepuanbHblii OadaHC BEPXHEM YacTU KOJOHHBI,
ypaBHEHUE JIMHUK Pa0OYMX KOHIIEHTPALMMA JIJIs1 3TOM YacTH.

CxeMa peKkTU(PUKAIMOHHOM YCTAaHOBKM HEIPEPHIBHOIO JIEHCTBHUS M €€
OpyuHIUO paboTel. MaTepuanbHblii 0anaHC HUXKHEH 4YacTU KOJIOHHBI,
ypaBHEHUE JIMHUK PA00UNX KOHIICHTPAIIMA JIJIs1 ITOW YacTH.

N3o00pakenne mporecca HEMPEephIBHONW pekTudukanuu Ha Y-X auarpaMmme.
[Toctpoenne  paGoumx  JUHUH, OMpEACICHHE  TEOPETUYECKOTOo |
JNEUCTBUTEIBLHOTO YMCIIA TAPEJIOK.

4Cymika. ®dusmdeckas CymHoOCTh mporecca. CrocoObl TEIIOBOM CYIIKHU.
@opMBI CBSI3U BJIard ¢ MaTe€pUajIoM.

OcHOBHBIE TapaMeTpbl BIAKHOIO BO3AyXa. [-X JuarpaMma BIIQKHOTO

BO3/yXa.
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|-x nmmarpamma BiakHOTO BO3myXxa. M300paskeHre TEOPETHIECKOTO Tpoiiecca
cyuku Ha [-x nuarpamme. OnpeneneHue TemnepaTypbl MOKPOTO TEPMOMETPA
Y TOYKHU POCBHI.

CriocoObl  KONMYECTBEHHOW  OLIGHKM  BJIArOCOJEp)KaHUs  MaTepuala.
MartepuaibHbliil OaJIlaHC MpoLecca CYLIKH.

TemnnoBoit Gananc Bo3aymHON KanopudepHoit cymunku. W3o0paxenue
JNEHUCTBUTEILHOTO IIpoLiecca CylIky Ha [-x nuarpamme. OnpeneneHue pacxoaa
BO3/[yXa M TEIUIOTHI HA CYIIKY.

N300paxeHne BapUaHTOB CYLIMJIBHOIO Ipolecca [-X numarpamme: cymika c
IPOMEXYTOUHBIM IOJOTPEBOM BO3[AyXa II0 30HaM, CyIIKa C YacTHUYHOM
peLMpKyIsIueil orpaboTaHHOrO Bo3ayxa. OmpenenaeHue pacxoja Bo3ayxa U
TEIUIOTHI.

Kunerndyeckne 3aKOHOMEPHOCTH Tporiecca Cymkd. CKOPOCTh CYIIKH.
KpuBbie Cymku u CKOpOCTH CYIIKH, TeMmrepaTypHas KpuBas. Vx aHamms.
[leproae! mporecca CynikH.

KoHncTpykiuuu TyHHenbHOM 1 0apabaHHOM CyIINIIOK.

KoHCcTpyKIIMM TIEHTOUHOM U BaJIbLIEBOM CYIIMIIOK.

KoHCTpyKIIMN CYHIMIIOK KUIIAILIETO CJI0S M paCHbLIUTEIBHOM.

Kputepuu onieHKkn BONpoCoB K 3a4eTy
Ommemxka "3aumeno"
1. 'mybokoe W MpOYHOE YCBOEHUE MaTepuana, BCE MPEAOCTABICHHBIE

3aJlaHNU: BBITTOJIHAIOTCA IIPAaBUJIBHO.

2. OTBeT chopMUPOBAH TOJIHO, MPABUIILHO 000CHOBAH X0/ CY>KJICHUS.
3. Marepuan W3JI0KEH B OMNPEICICHHONW JIOTHYSCKOM IOCIIeA0BATEILHOCTH,

JIUTEPATYPHBIM SI3BIKOM.

4. OTBET CaMOCTOSTEILHBIN.
Ommemka "3aumeno"
1, 2, 3 — ananoruuno orMeTke "O1ianyHo".
4, Jlomymenbl  1-2  HECYIIECTBEHHBIC  OIIMOKH, HCIpaBJICHHBIE IO

TpeOOBAHUIO TIPETIOIaBATEIIS.

Ommemkxka "3aumeno"
1. 3HaHue TOJIBLKO OCHOBHOT'O MaTepuasa, HO He JeTaliei.
2. JlomymieHbl OMUOKK ¥ HETOYHOCTU B OTBETAX.
3. OTBET HEMOJHBIM, XOTSI M COOTBETCTBYET TpeOyemoil TriiyOuHe, HUMeeT

HapyLIEHUs JJOTUYECKON TOCIEA0BATEIbHOCTH.

Ommemxka "He 3aumeno"
1. He3nanue wian HEMOHMMaHWE HaWOOJIee CYIIECTBEHHOW 4YacTh Y4eOHOro

Marepuana.



2. He BmImonHEeHa 3HAYWTENbHAS YacTh 3aJaHUS, UMEIOTCS CYIIECTBEHHBIC
OIIIHOKH.
Texkyumuii KOHTPOJIb

Jis  muctmrmuabel  «IIpolecchl W ammapaThl XUMHYECKOH TEXHOJIOTHH
UCITOJIB3YFOTCS CIICIYIONINE OIICHOYHBIC CPEICTBA:

YcTHBIN O1TPOC:

YCTHBI ONPOC MO3BOJIICT OIEHUTH 3HAHWS M KPYro3op CTyJICHTa, YMEHHUE
JOTHYECKH TIOCTPOUTH OTBET, BJAJCHHEC MOHOJIOTHYECKON pPEYbl0 M HWHBIC
KOMMYHHKATHBHBIC HABBIKH.

OOyuaroniast GyHKIIHAS COCTOWT B BBHISBJICHHUH JCTAJICH, KOTOPBIC TTO0 KAKUM-
TO TIPUYMHAM OKa3aJIMCh HEJIOCTATOYHO OCMBICIICHHBIMU B X0JI¢ YICOHBIX 3aHITHI
Y TIPH ITOJATOTOBKE K 3a4ETy.

1. CobecenoBanne (YO-1) — cpeacTBO KOHTPOJISL, OPraHU30BaHHOE KaK

crenuanbHas Oecela mpernogaBaTeis ¢ OOy4arolIUMCS Ha TEMbl, CBS3aHHBIE C
U3y4aeMoil JUCIUIUIMHOW, W pPacCYUTAHHOE Ha BBIICHEHHE OObeMa 3HaHUU
00yyJaroIerocs rno onpeieICHHOMY pazJielly, TemMe, IpoOaeMe U T.II.

[TucbMeHHbIE PabOTHI

[lucbMeHHBIA OTBET MPUYYAET K TOYHOCTH, JAKOHUYHOCTH, CBA3HOCTH
U3JIOKEHUs] MbICHH. [IMChMeHHas mpoBepka UCHOJIb3YyeTCs BO BCEX BHAAX
KOHTPOJISL U OCYLIECTBIISIETCS KaK B ayIUTOPHOM, TaK U BO BHEAYAUTOPHOU padorTe.
1. TecroBbiii koHTposs (ITP-1) (Cuctema craHAapTU3MPOBAHHBIX 3aJIaHUM,

MO3BOJISIIOIIAs.  aBTOMATU3UPOBATH TMPOLEAYPY HU3MEPEHUsS YPOBHS 3HAHUM U
yMeHHi oOy4aromierocs) - MoH 1 TeCTOBBIX 3aJIaHHA.

IIpuMepbI BONIPOCOB M TECTOBBIX 3aJaHUI IJIsl KOHTPOJbHBIX PadoT

Yacts A

Omeemom 3a0anuti yacmu “A” aensemcs uzobpasxcenue (PUCYHOK, 2paux, ...). B
noJie omgeema oavime U300padiceHuss U HeoOXo0ouMble HOONUCU.

J{nst 0OpaTUMBIX SK30TEPMUYECKOM U HIOTEPMUUYECKON peakinii n300pa3ute

3aBUCUMOCTH CTETIEHEH MpEeBpalIEHUsI OT TEMIIEPATYPhI
A

>

N300pasute rpaduyaecku 3ABUCHMOCTH c=f(x,y,z) u y=f(x,y,z) nns PUC u PVIB




>
>

N306pa3ute cxembl perukia u Oaiinaca:

Y

Yacts B
Omeemom 3a0anuil wacmu “B” moeym b6vims crosa, ppasvl unu popmynol,
NPONyUeHHble 8 8bICKA3bIBAHUSAX, NPUBEOEeHHbIX 8 3a0anusx. (Omeemooicen
O00NONHAMb ymeepiHcoeHue, NPUBEOeHHOoe 8 3a0aHuL, Max, Ymoodvl OHO
npespamuioch GUCHUHHOE).
Harpesanue riryxum napom 03Ha4yaer

Copnep:kaHre HU3KOKUITAILETO KOMIIOHEHTA B IIapax CHU3Y BBEPX IO
PeKTHUPUKAIIMOHHON KOJIOHHE
ConeprkaHre BHICOKOKHUIISIIIETO KOMIIOHEHTA B KUJKON (ha3e CHU3Y BBEPX IO
PeKTHUPUKAIIMOHHON KOJIOHHE
BepxHsis 1 HUKHSS YaCTH PeKTHU(HUKAIIMOHHON KOJIOHHBI Ha3bIBAIOTCS
COOTBETCTBEHHO

Yacrts C

B 3a0anusx uacmu “C” 8 none omeema psaoom ¢ 4uciom, 0603HaYArOUUM 00vbeKm
U3 nepgoco cmoabya, Hanuwume OYKewvl, 0603HaAUAIOUUE COOMBEMCMBYIOUUE
00vekmol U3 6mopozo cmonoya. OOHOMY YUCTY MOACEM COOMEEMCMB08aAMb
HeckonbKko Oyke. Ecnu anemenmy nesoco cmonbya ne coomsemcemeyem Hu 00HO20
IeMeHma npago2o cmoadya, NOCmagvbme NPO4epK.



C1. IBwxyieit | 1. MexaHM4eCcKoro A. KOHLIEHTpallUH1 BEUIECTB —
CUJIOH ... 2. THAPOIMHAMUYECKOTO | MPOAYKTOB PEAKIIUU
npoiiecca 3. TEmI000MEHHOTO b. KOHIIEHTpaluu pearupyronmx
SABJISIETCS 4. MaccoOOMEHHOTO BEILIECTB
S. XMUMHYECKOTO B. pa3nocts Mex 1y paboueii u
PaBHOBECHOM KOHILICHTPAIUSMHU
BEIIECTB
I'. pa3HOCTH MEXKy KOHLIEHTPALIUSIMU
MCXOJIHBIX BEIIECTB U BEILIECTB —
MPOJIYKTOB PEAKIIUU
J1. pa3HOCTH aBieHUN
E. pazHocTh Temneparyp
11— 2— i, 3— 4— . S5—

ITOJIC CHJI TSOKECTHU

BBIYUCJICHUA CKOPOCTH OCAXKICHUA YaCTUIl B

2. [Ipumep KpUTEPHATBLHOTO YPABHEHHS VIS | |5 Q=KF
BBIYHMCJICHUS KOCTAHTHI TEIZIOOOMEHA In (Atg [ Atg )

3. [TpuMep KpUTEPHUAITBHOTO YPABHEHUS IS r_ . n03
puMep KpuTep yp V| B, Nu'=0.035Re{3(Pr’)
BBIUMCJICHUS KOCTAHTBIMACCOOOMEHA

C2. | 1. [Ipumep KpUTEPUATBHOTO YPABHEHUS IS (18 Re+ 0.36 Re2 jo-ﬂ
A g= '

Ar
(At; —Ate)

Ar
I'' Re=
18+ 0.61v Ar
JI. Nu =0.008Re?° Pr043
11— 2— i, 3—
C3. Pa3zmepHOCTh Br A. ko3 uieHTy Tersonepeaaun
BEJIMUMHBI COOTBETCTBYET 1. MoK b. xoappunuenty macconepenaduu
<o’ B. ko urmenty
2. 5 TEIJIONPOBOIHOCTHA
M -C-KMOJIb | ", k03(p(ULMEHTY TEMIO0TAaYu
Br
3. ——
M~ -K
11— 2— 3—

C4. | 1. Tapenka — 310

2. TeopeTtuueckas Tapesnka
—3TO

3. TeopeTnueckas CTylIEHb
WU3MEHEHUS! KOHLEHTpAIU!
—3TO

A. TUTIOTETUYECKUH y4acTOK MacCOOOMEHHOTO
amrapara, Ha KOTOpOM MOTOKH (a3,
MOKHJIAIOITNE ATOT YY4aCTOK, HAXOSATCS B
paBHOBECHU

b. u3aMeHeHue KoOHIEHTpaLuH,
COOTBETCTBYIOIIIEE MPOIIECCY MOJHOTO 0OMEeHa
pacrnpenensieMoro BemecTsa Mexay (hazamu
B. cnenmnanpHO OpraHu3oBaHHas




rOpU30HTAJIbHAs IEPEropoJgKa B
MacCOOOMEHHOM KOJIOHHE

I. CIICIIUAJIbHO OpraHn30BaHHAA BECPTHUKAJIbHAA
ITOBCPXHOCTH B MacCOOOMEHHOM KOJIOHHE

11— 2— . 3—
CS5. | 1. Tlepenoc BemecTBa U3 oAHOM (ha3wl B Apyryo | A. MaccooOMeH
— b. macconpoBogHOCTH
2. [Tepemernienue BemiecTBa ¢ MOTOKOM (ha3br — B. macconepenaua
3. MacconepeHoc HOpMaJIbHO K TOBEPXHOCTHU I'. maccooTnaua
paszena ¢a3 yepe3 NOrpaHuYHYIO IJICHKY — J1. MOTOKOBBIi
MacCONEPEHOC
11— 2— i, 3—
Cé6. bamancosas | 1. 3. A. IpsIMOTOK
JIAHUA b. mpotuBOoTOK
COOTBETCTBYET | [T 71777 | [T B. nneansnoe
mpoueccy mpu | | 1 N | [ e nepeMeIIMBaHUE
OTHOCHUTEIBHOM X ¢a3zbl X
JIBUKEHUHU > I'. uneansHOE
MOTOKOB nepeMeniMBaHue
_______ dassr y
J1. npeanpHOE
______ nepeMenMBaHue
X obenx a3
11— 2— i, 3— 4— .
C7. Pabouas 1. 4. A. IpsIMOTOK
JIAHUA b. npotuBOoTOK
COOTBETCTBYET B. nuneansHoe
nporeccy npu nepeMenInBaHue
OTHOCHUTEJIILHOM dazbl X
JBUKECHUU I'. upeansHoE
MOTOKOB nepeMennBaHue
_______ hazel Yy
J1. naeanbHOE
______ nepeMernBaHue
X obenx das
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1—.......... 2— .. 3— . 4— ... S— 6— ...l
C8. Cetn 1.K>L» M r
PEKTU(DUKALTMOHHBIX ~N
KOJIOHH, HanoOoJiee 2.K»L~=
HOAXOJISIIUE IS M>N A | =
TIEPETOHKH 3. K= L>M L
YEeTHIPEXKOMIIOHEHTHBIX | » N
cmeceit (K,L,M,N) c

PUOIU3UTEIIBHO B T
PaBHBIM COJIepKaHUEM
BELIECTB, €CIIU
TEMITepaTypbl KUTICHUS
ATUX BEIIECTB B
OTIINYAIOTCS
CJIEAYIOIIMM 00pa3om

Yacts D
B none omseema ons 3a0anuii vacmu “D” 3anuwume nocnedosamenvrocms yughp,
KOmopbie COOMEemcmayom 3aKOHOMEPHOMY USMEHEHUIO XAPaKMepUCmuKy
00beKmMOo8, YKA3AHHBIX 8 3A0AHUSX.
J1.0preHTHPOBOYHBIE HAMBBICIIINE 3HAYCHUS KOAPDHUIIMEHTOB TEIUIOOTAAUN
YBEIMYUBAIOTCS B PAIY:

a) KUTIEHUE OPTaHUYECKUX JKUJIKOCTEH

0) nIeHOYHAsE KOHJIEHCAIUS TTapOB BOJIBI

B) HArPEBAaHHE U OXJIAXKJCHUE Ta30B

I') KUTICHUE BOJIBI M BOJIHBIX PACTBOPOB

1) HAarpeBaHNe U OXJIAKICHUE OPTaHUYECKHUX KHUIKOCTCH

€) HarpeBaHue U OXJIaKICHUE Macell

J2.ConepxaHre HU3KOKUITAIIETO KOMIIOHEHTA B IMCTUJUISITE BO3PACTAET B PAAY:




a) peKTH(PUKALNS C MATTBIM (PJIETMOBBIM YHCIIOM

0) pekTudukanus ¢ 00IbITUM (PIIETMOBBIM YHCIIOM

B) onHOKpaTHas MeperoHKa ¢ YaCTHYHOM nedaerManyei
T') IpocTas TeperoHka






