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AHHOTAUHMA
paboueii mporpaMMbl AHCUHIIHIBL

B1.B.03 ITpoyeccor u annapanbl Xumu4eckou mexnoio2uu

1. O6mas TpyaocemkocTs (3.e./ uac): 9/ 354. KonrakTHas paGora 42.ac., M3 HAX: NEKIMOHHBIE 18, TadopaTopHbIe
24. CamocTosTeNbHas paboTa cTyaeHTa 2694ac. dopMa NPOMEKYTOHHOr0 KOHTPOIS: SK3aMCH. Jlucunauna u3y-
qaetcst Ha 3 1 4 Kypcax B 6 u 7 cemecTpax.

2. MecTo AHCHHMIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOi MPOrpaMmsl

Hucumniiana _b1.B.G3 /Ipoyeccer u annapamsl XUMUYECKOU MEXHOA02UU
— OTHOCHTCS K BapMaTHBHOIT yacTu Omoka 1 SIBnsercs 00s3aTENBHON [UTs1 OCROEHUA B 4 cemecTpe, Ha 2
Kype
JIrcuunmpa GasupyeTcs Ha Kypeax LHMKI0B €CTECTBCHHOHAY YHBIX 1 001EenpoQecCHOHANBHBIX AMCLUTITHIL
MaremaTuka, ®usnka, Obmas u HeopraHudeckas Xumus, Pusnueckas XuMus, OpraHugeckas XUMHUS.

3. Lenb 1 3axa4u H3YYeHHsl AHCUHILIHHDI

Lle/b10 0CBOEHHSI ANCUMILTHHBI SIB/ISIETCS 03HAKOMIICHHE CTYICHTOB C OCHOGIBLMU RPOUECCaMU U an-
nAPAMAMIU XUMUYECKON MeXN0.102Uu

.3ajau¥t NpenojaBalns ANCLUTIMHDL
- OCBOEHME TEOPETHHECKHX OCHOB XMMHKO-TEXHOJIOMHYECKHX MPOLECCOB;
- MOJTYYEHHE HABHIKOB PALMOHANBHOTO BBIGOPA KOHCTPYKIUMH H PacueToB MallluH H annaparos i OCHOBHBIX T€X~
HOJIOTHYECKHMX MPOLIECCOB;
-OCBOEHHME KaK OyIyliMx pyKOBOAMTENICH MPOU3BOJCTBA PALIMOHANILHOM IKCILTyaTallti POMBILLIEHHOTO obopyno-
BAHUS, IOCTUKEHHE KAYECTRA BbIITYCKaEMOH MPOTYKLUHH NPH MHMHHMATbHBIX SKOHOMHHCCKHX 3aTpaTax

4. CojiepKaHHe JHCUHILIHIBI

[peaMeT U 3a1a4u Kypea

["uIpoMexaHHIeCKHe NPOLECChl M aMnapaThl

TeroBbie NPOLIECCH! U anmaparsb!

MaccooOMeHHBIE IPOLECCH W allapaThl

5. ManupyeMbie pe3y/ibTaThl 00yUeHHsI 110 JHCUHILIHHC, obecneyHBaLIHe JOCTHKeHHE JIAHHPYEMBIX pe-
3yJIbTATOB OCBOCHHS 00pa30BaTE/ILHOH NPOrpaMMbl

B peaynbrare ocBoeHus OO Gakanaspuata 06yYarLMca AOMKEH OBNAAETL CrEAyIoWUM pesynbTaTtom ofyYeHus no aucuun-
NnHe:

- CIIOCOBHOCTHIO K CHCTEMATIHUECKOMY H3YUEHHIO HAYYHO-TEXHHUECKOH uH(OpMALMK , OTEYECTBEHHOTO U 3apy-
HesKHOTO OMBITA [0 COOTBETCTBYIONIEMY Npoduiio moarotosku (1K 1)

3uams:

-OCHOBHBIE YPABHEHHU JIBH/KEHHS KUIKOCTEH; OCHOBBI TEILIONEPE/1aii; OCHOBBI Maccornepeaaum; THIIOBbIE MPO-
L[eCChl XHMUUCCKOM TEXHOIOTHH, COOTBETCTBYIOLINE annapaTel H METOLBL HX pacuéra.

Yatemeo:

-OTIpeIeNATh XapaKkTep ABHKSHHA HIKOCTEH M ra3oB; OCHOBHBIE XaPAKTEPUCTHKH XUMHUYECKHUX MMPOLECCOB, MPO-
LIECCOB TEMIO- H Macconepenayy; pacCYuThiBaTh NapameTphbl U BbIOUPATE annapaTypy A1 KOHKPETHOT0 XMMHKO-
TEXHOJOTHYECKOTo npotecca

Baaoems:

- METOJaMH OTpEIeIeH s ONTHMATbHbIX H PAUMOHANBHBIX TCXHOTOTHYECKHX PEKHMOB padoThl 000pY IOBAHUS,

- MeTOJaMH aHAJIH3a M pacueTa MpoLeccoB B NPOMBILIICHHBIX annaparax, BbIOOpA UX KOHCTPYKUHH, ONpEeNeHne
TEXHOMOTHUECKHX M IKOHOMHYECKHX ToKa3aTe el padoThl anmaparos

PaszpaboTuuk
=8 o
JOLEeHT Kadeapbl «% » HU PXTY, k.1.H., toteHT Memepskos I'.B.
3aB. kadeapoii « — éw » HU PXTVY, a.x.H., npoeccop Kuzum H.P.

e
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3as. kadeupoit OXIIT «

ennsi (OOI
s Y JT.H., npodeccop Cadonos b. I1.
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1. OBIIME ITOJIOKEHUA

HopMaTHBHBIE JOKYMEHThI, HCNIOJIb3yeMble IPH pa3padoTKe OCHOBHON 00pa3oBaTeIbHOM
NMPOrpaMMbl

HopmaTuBHYT0 ipaBoByto 0a3y pa3paboTku pabodeil mporpaMMBbl AUCITUTLTHHEI COCTABIIIOT:

®denepanbHblii 3akoH 0T 29 nexadps 2012 roxa Ne 273-03 «O6 obpasoBanuu B Poccuiickoit deneparmmy
(c y4eToM JONOTHEHUIN U U3MEHEHHUIA);
«[lopsimok opraHuzanMy M OCYLIECTBIEHHS O00pa30BATENBHOM JESATENFHOCTH IO 00pa3oBaTeIbHBIM

nporpamMMaM BBICIIET0 00pa3oBaHMsi — IIporpaMmaM OakajaBpuaTa, IporpaMmaM CHEHUaMCTa, HporpamMmam
MarucTpaTypbl», yTBEp KICHHBIN MpUKa3oM MuHHcTepcTBa 0Opa3oBanus u Hayku P® ot 05.04.2017 N 301;

®DenepalbHBIA TOCYyJapCTBEHHBI 00pa3oBaTeNbHbIi cTaHAapT Beiciiero oopasosanus (PI'OC BO) (®I'OC-
3+) mo HampapneHuto moarotoBku 18.03.01 XwuMudeckass TEXHONOTHS, YTBEPXKICHHBIN NpHKa3oM MHHHCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @eneparun ot 11.08.2016 . N 1005 (3apeructpuposano B Munrocte Poccrn
29.08.2016 r. N 43476) (nanee — crannapr);

HopmatuBHO-MeTOaMUYeCKHEe NOKyMeHTH MuHOOpHayKu Poccum;

VYera ®T'BOY BO PXTY um. JI.U. Menneneesa;

[Momoxerne o HoBomockoBckoM nHcTuTyTe (rmmane) PXTY um. JI.W. Mernneneesa.

Jloxanpupie akThl HoBomockoBckoro wuHctuTyTa (pmmmama) PXTY wmm. JI.UM. MenneneeBa (mamee
WucTHTyT).

O0aacTh NpUMeHEeHHs IPOrPaMMBbI

[IporpaMma JANCHMIUIMHBI SIBJISETCS YacThIO OCHOBHOMW MPO(eCcCHOHATIBHONW 00pa30BaTeIbHON MPOTPaMMbl
1o HanpasyeHuto noarotoBku 15.03.02 "Texunonocuueckue mawunst u 06opydosanue” , HarpaBIeHHOCTH (IPOQUIIB)
"MamMHbl_¥_annaparbl_XMMHYeCKHX Npou3BoacTB' (ypoBeHb OakalaBpuara), YTBEP)KIESHHOTO MPUKa30M
Muno6pnayku Poccun ot 05.04.2017 r. Ne 301

2. IEJIb OCBOEHHW S YYEFHOM JUCIHUATLIAHBI

I_leJ'l])]O OCBOCHUSI NUCHUIIJIUHBI ABJACTCH O3HAKOMJICHHE CTYIACHTOB C OCHOGHbIMU npoueccamu u
annapamamu XUMUUECKOI MEeXHOI02UU

3alla‘II/I npenogaBaHusd JUCHUIIIIAHBL:
- OCBOCHHEC TCOPECTUYCCKUX OCHOB XUMHUKO-TCXHOJIOTUMYECKUX MIPOLICCCOB;
- MNOJIYY€HUEC HABBIKOB pAIllMOHAJIBHOT'O BLI60pa KOHCprKIlI/Iﬁ 1 pacy€TOB MAlIWH U almapaToB AJIsI OCHOBHBIX
TEXHOJIOT'MYECKUX MPOICCCOB;
-OCBOCHHUE KakK 6y,I[yH.II/IX pyKOBOHI/ITeHeﬁ IIPpOU3BOACTBA paHHOHaJ’IBHOfI OKCILTyaTalliu IMPOMBINUICHHOT'O
060pyz[0BaH1/m, JOCTHIKCHHUE Ka4CCTBa BBIHYCKaeMOﬁ NpOAYKIHU IPU MUHUMAJBbHBIX DKOHOMHUYCCKUX 3aTpaTax

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hucnumumnaa B1.B.03 Tlpoyeccyr u annapamol xumuueckoii mexHoaio2uu
— OTHOCHTCS K BapuaTuBHOH 4actu Onoka 1 [ucrurmimusl (Momynm). SIBisiercss o0s3aTenbHOM s
OCBOEHUS B 6 U 7 ceMecTpax, Ha 3 u 4 Kypcax

JucnumnimHa 6a3upyeTcs Ha KypcaX IIUKIOB €CTECTBCHHOHAYYHBIX U O0IIEPO(PECCHOHATBHBIX IUCIUILIINH:
Matematuka, ®usnka, O0mas 1 HeopraHHIeCKask XUMHSL.

4. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 1O AMCHUIIJINHE,
OBECHHEYNBAIOLIUE JOCTUXEHUE IIVIAHUPYEMBIX PE3YJIbTATOB
OCBOEHH S OBPA3OBATEJIbLHOM ITPOI'PAMMBI

W3ydeHne TUCIUIUIMHBI HAITPaBJIeHO Ha (JOpMHUpOBAHHUE CIEAYIONIEH MPOPECCHOHANBHON KOMIIETSHIINM:

- CLIOCOOHOCTBIO K CHCTEMATHYECKOMY M3YYEHHIO HayYHO-TEXHHYECKOW MH(POPMAIUY , OTEUYECTBEHHOTO H
3apy0ekKHOTO OTIBITA TI0 COOTBETCTBYIOIIEMY Tpodmto roaroroku (ITK-1);



B pesynbraTe U3ydeHUs QUCHUIUIMHBI CTYJICHT JOJDKCH:

3namy.

- SIBJICHUSI [IEPEHOCA UMITYJIbCA, MACChI M HEPTHHU; IPUHIHITBI (PH3UIECKOTO MOACITUPOBAHUS MIPOLIECCOB; OCHOBHBIC
ypaBHEHHUS ABHKCHUSI Ta30B U JKUIIKOCTEH; OCHOBBI MACCOMEpeIaud B CHCTEMaX CO CBOOOTHOM U HEMOABMKHON
rpaHuIled pasaena ¢a3; OCHOBBI TCOPHH MAaCCOOOMEHA; METO/IbI pacueTa BHICOKOA()()EKTUBHBIX TEILIO- U
MacCOOOMCHHBIX aIMapaToB

Ymemsn:

-OIIpeETISITh XapaKkTep ABUKECHUS KUAKOCTEH U Ta30B; OCHOBHbIE XapaKTEPUCTUKU XUMHUYECKUX MPOIIECCOB,
MPOIIECCOB TEIIO- U MACCOIEPEIau; PACCUUTHIBATH MAPAMETPhI U BBIOMPATh alnaparypy Ui KOHKPETHOTO
XHUMHKO- TEXHOJIOTHYECKOTO TpoIiecca

Bnaoembs:

- METOJJaMH OTIPEICIICHU ONTHMAIBHBIX H PAlMOHATBHBIX TEXHOJIOTHICCKUX PEKUMOB PabOThl 000pyIOBaHNS;

- METOJaMH aHAJIM3a M pacyera MPOIEecCOB B MPOMBIIIICHHBIX alllapaTrax, BEIOOpa X KOHCTPYKIUH, OMpeeIiCHIe
TEXHOJIOTHYECKUX U SKOHOMHUYECKUX MOKa3aTesei paboThl almaparos.

5. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHbI
5.1. O0beM TUCHUILUINHBI ¥ BUABLI Y4eOHOH PadoThI

OO1mast TpyA0eMKOCTh JUCHUILIMHBI cocTaBisieT 3544ac i 9 3aueTHble eqUHUIEI (3.€). 1 3.e. paBHa 27

ACTPOHOMHUYCCKUM HYacaM HJIN 36 AKaICMHUYCCKHUM JacaM

CemecTpbl
Bun yue6Hoii paboThl Bcero ak.uac. aK.Jac
5 6

zf;;g::)]ﬂﬂaﬂ padoTa 00yJawLuXcs ¢ MpenoaaBaTeaeM 423 26.3 16
B ToMm uncne: - - -
Jlextmu 18 10 8
Koncynprauus - - -
Koncymbrarms k 9x3aMeHy 0.6 0.3 0.3
Jlaboparopusle padots! (JIP) 22 16 8
CamMmocrosiTesibHasi padoTa (Bcero) 269 145 124
B Tom umncne: - - -
Kypcosoit mpoext (pabota) (KIT) 40 - 40
KounTponbnas pabora 60 40 20
Pedepar - - -
Jlpyeue 6udvi camocmosmenvhoil pabomot
TIpopaboTka JEKIOHHOTO MaTepuana 60 40 20
ToxroroBka k 7a60paTOPHBIM 3aHATHIM 50 30 20
IloaroroBka K KOHTPOJHHBIM MyHKTAM 59 35 24
Buz atrecranuu (3a4er, 3K3aMeH)
O0mas Tpya0eMKoCTh aK.Jac. 324 180 144

3.e. 9 5 4




5.2. Pazgeanl (MoOxyJin)

AUCHUILUIMHBI, BHAbI 3aHATHH U dopMupyeMble

KOMIIETCHI MU
Cemectp 9
o Ipakr. JIab. C
Ne HaumeroBanue pasziena Jlexkuun P SMIHAPE ) cpc Beero Kon dopmupyemoii
pasne 3aHATUSA 3aHATUSA Kue,
JIMCLIUILIMHBI Jac. Jac. gac. KOMIIETEHI[U
na yac. ac. Jac.
1. Ipenmer u 3ana4u Kypca 1 - - 1 IK-1
2 TI'uapoMexaHnYeCcKue MPOLECCh 7 ) 6 3 62 75 K-1.
U aImaparsl
3 TerutoBble poLECCHl U 5 } 4 B 62 el K-1
arnmaparhbl
1. Bcero 12 - 10 — 124 146
2. Bcero 62 - 80 - 108 250
Cemectp 10
o IIpakr. JIab. C
Ne HaumenoBanue paszena Jlexuun P SMIHAPE ) cpc Beero Koz dopmupyemoit
paszae 3aHATUA 3aHATUA Kue,
JIACLIUILIMHBI yac. vac. vac. KOMIIETEHI[U
a 1ac. 1ac. ac.
4.
MaccooOMeHHbIe TK-1
58 5 - 12 - 32 49
IMMPOLECCHI U armapaTbl
3. Bcero 5 - 12 - 82 108

* CPC — camocrosTensHas paboTa CTyAeHTa

** yeTHBIN ompoc (yo), TecTupoBaHue (T), KOHTPOJIbHASA paboTa

5.3. Coaep:xanue TUCHUIIMHBI

Copnep:xanue pa3aeJia

Ne HaumenoBanmue pasgena
pasjejia AUCHMITHHBI
1.

Ipeamer u 3axauu Kypca

Kpartkuii ucropuyeckuii ouepk pasputus kypca. CoppeMeHHOe
€OCTOSIHHE XHMHUY€CKOIl MPOMBILNLICHHOCTH, XHMHU4Y€CKOI0 1
HedTAHOrOo MammHocTpoeHusi. Kinaccupukanmus ocHOBHBIX
XHMHKO-TEXHOJIOTHYECKHUX NpoueccoB. O01e NPUHIHIBI

pacuera annaparoB XUMU4YeCKO#l TexHo10ruu. MHoroodpasue
XMMHKO-TEXHOJOTHYECKHUX NnpoueccoB. OCHOBHOE KHHETHYECKOe
ypaBHeHue. IToHsiTHE 0 CKOPOCTH MpoLecca, IBUKYIIel cuiie
npouecca u conporunjennn. Kiaccupuxanusi 0CHOBHBIX
XHMMKO-TEXHOJIOTHYecKUX npoueccos. [lepuoauyeckue u
HenpepbIBHbIE Mponecchl. O0mMe NPUHIMIBI pacyera
XMMHYECKHX aNnapaToB U MALIHUH: CTATHKA MPOLECCOB (3AKOHBI
PaBHOBecHs ), MATEPUATBHBIH U JHepreTHYecKkuii 6anaHchl,
KHHETH4YeCKHe IapaMeTphbl, 0CHOBHBIEC Pa3Mephl allapaToB.

CoBpeMeHHBIe METO/IbI AHATU32 H MOJCTHPOBAHMS NPOLECCOB.

dusnueckoe Moaeanposanue. [lonsitne o mogodnu pusnyeckux
siBjieHuii. Kiiacenl siBjieHnii, efMHUYHOE SIBJICHHE M TPYIIa

MOJ00HBIX SIBJICHUMH. Y CI10BUS OAHO3HAYHOCTH. AHAIU3
AuddepeHnHAIBHBIX YPABHEHUH MeTOAaMH TEOPHH MOA00HA (HA
npumepe ypaBHenusi HaBbe-Ctokca). Kpurepuu
rUApoAMHAMUYecKkoro nogodus. [ousiTue 1 MaTeMaTH4YeCKOM
MoaeaupoBannu. CBSI3b MaTeMaTHYeCKOT0 U (PM3UYECKOro
MoJeupoBanus. TeXHHKO-IKOHOMUYECKAas OlleHKA
3(ppeKTUBHOCTH XHMHMKO-TEXHOJIOrHYeCKUX MPOLEecCoB.
Kpurtepnu onTuMajbHOCTH poLecca.




FnupounHaMnKa CJIOEB 3€PHUCTHIX MaTEepPHUAJIOB.

IlceBaooxu:xenue. Puzndeckast CYIIHOCTH IIpoliecca 1 €ro
NpUMEHEHNE B XHMHYECKOH TeXHOJIOIrMH. FH}JPO}JHH&MI/I'—[CCK“C

OCHOBBI IMpo1ecca MCeBA00KUKCHU . HapaMeprI,
XapaKkrepulyrwuimue HCQBI[OO)KI/I)KeHH])Iﬁ CJIOHA. KpI/IBaH

I'mapomexanuyeckue
NMpoLecChl U aNNapaThl

NCeB/I00KUKeHHA. OnpeeneHue CKOpocTeli HavYaaa
NCEBI00KUKEHUS] U Ha4YaJIa YHOca. Biabl cTpyKTypbI
NCEBJ00KUKEHHOT0 c10sl. CXeMbI pac4yeToB anmnaparos ¢
NCEBJ00KUKEHHBIM c1oeM. OTcTanBanue. @usndeckas
CYLIHOCTB NPOIECCA H ero IPUMEHEHHEe B XUMHYECKO
TexHoJJoruu. CKOpOCTh 0CasK/IeHUsl U ee olpesieieHue.
ConporuBjieHue cpeabl, 3aBUCUMOCTb K03 puiuenTa
CONPOTHBIJICHHUSA 0T ckopocTu. KpuTepuaabHoe ypaBpHeHHE
JABMKEHUSI TBEPAOi YacTHLbI B BA3KOI HECKUMAeMOil KUAKOCTH.
CrecHeHHOe ocaskieHne. TUNBI OTCTOMHBIX aNNAPaToOB s
CyCIIeH3H, IMYJIbCHM, NbLIell. CXxeMa pacyeTa OTCTOIHUKOB.
@unsTpoBaHue. Puznyeckas CyIIHOCTh MpoLecca U ero
NpUMeHeHHe B XUMHYecKoil TexHo1oruu. ®uibsTpoBaHue Noj
AelicTBHEM Iepenajaa JaBjieHui. JIBuxymas cuia,
CONPOTHBJIEHNE M CKOPOCTH Nnpouecca. OCHOBHOE YpaBHEHHe
dunbTpoBaHus. PeskuMBbI NOCTOSTHHOTO Nepenaia JaBJIeHuil 1
NOCTOSIHHOM ckopocTH. PuibTpyowmas annaparypa. ®uiabTpsl
aJis nbliei. [epuoanyeckue U HenpepbIBHO JeiicTBYIOLIUE
¢uabTphl 145 cycnensuii. Cxema pacuera Guibpyromux
annaparos. OcaskieHue 1Moj JelicTBUEeM LHEeHTPOOeKHOH CHIIbI.
PDu3uyecKas CyNIHOCTD NMPOLecca U ero NIpMMeHeHHe B
XMMHYeCKOH TexHoJIoruu. PujabTpoBaHue MOJ AeiicTBHEM
LEHTPOOEeKHOM CHJIbI, 0CAIUTEIbHOE HEeHTPHU(YrupoBaHue
IMKJIOHHBIHA npouecc. CpaBHeHHe CKOPOCTH IPABUTALMOHHOIO U
LEeHTPOo0e:KHOro ocakaeHUusi. MoauguuupoBaHHbIH KpUTEpPHUii
Apxumena. PuiabTpyomme U oTcToiiHbie neHTpudyru. Pacxon
JHEPrUU HA HeHTpUYrupoBaHue. ANnaparypa 1Js IUKJIOHHBIX
npoueccoB. CxeMa pacyera annaparos JAJs LEHTPOOEKHOT0
pazaesenus. IIpou3BoauTeIbHOCTH OTCTONHHOM HeHTPUYrn
NepHOAUYEeCKOro AeiicTBUA M GpUIbTpPYIOIel HeHTpupyru
HenpepbIBHOIO AeiicTBUsA OcaxkaeHune noa aAeiicrBueM
3EKTPHYECKOro moJis. Pu3uyeckas CyIIHOCTD IpoLecca U ero
NpHMEHEHHE B XUMHYECKOil TexHO10rHH. CKOPOCTh 0CaKAeHHS

3apsisKeHHBbIX yacTuil. Tunsl 2aekTpoduasTpos. Pacuer 3nepruu
Ha nmpoBe/ieHue npouecca. Mokpasi ouncTka ra3os. ®@usnveckas
CYUIHOCTH Mpolecca. Annaparypa JIjs MOKPOii 0YHCTKH ra3os.

OcHOBBI Tenjionepeaayn B XuMU4eckoil annaparype. Poasb

TenJioBble Mpouecchl U
anmaparsl

TEIUIOBBIX IPOLIECCOB B XMMHYECKOM TexHoJoruu. TenoBoi

O0anaHc. le/lellJJJ'leHHl)le TENJIOHOCUTEIN. Tel'lJIOl'lpOBOIlHOCTl).

3akoH @ypbe, KodpunueHT TemIonpoBoaHOCTH.
AuddepennuajbHoe ypaBHeHHEe HeCTALMOHAPHOI
TenJonpoBogHocTH. KoHKpeTHBIE pellleHUs] ypaBHeHUs
CTALMOHAPHOI TerionpoBoaHocTH. TerioBoe usiryuenue.
KonBexkTuBHblii Tenooomen. [IuddepennuaibHoe ypaBHeHue
KOHBEKTHMBHOI'0 TelJI000MeHAa. AHAIM3 ypaBHEHUsI
KOHBEKTHBHOIO TeIJI000MEHA METOaMHU TeOPHH No100u .
Temyioornaya. 3akon Herorona. KpurepuajibHoe ypaBHeHHe
KOHBEKTHBHOIO Temnooomena. Tennoornaya 6e3 n3MeHeHus 1
MpPU U3MEHEHUH arperaTHoro cocrosinusi. OCHOBHOe ypaBHeHHe
Tenjonepeaayu. JIBHKyIasi CUJIAa TEMJIOBBIX MPOIECCOB.
Bbruuciienne cpeiHeil pa3HOCTH TeMIepaTyp 1Jisl IPSIMOTOKA,
NMPOTHBOTOKA, MEPEKPECTHOI0 M CMEIIAHHOI0 TOKA

TensioHocureneil. Koagppuuuenr remonepenaun. Harpesanmue,
oxJaxkaeHne, kouaeHcauus. Knaccudukanusa renoodmMeHHoii
annaparypsl. Beimapusanne. ®usnyeckas CyIHOCTh ponecca u
€ro NpuMeHeHHe B XUMHYECKOil TexHo10ruH. BoinapuBanue noju
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JaBJieHHeM U BakyyMoM. OnHokpaTHoe BbinapuBanne. Cxema
OTHOKOPNYCHO# BbhINAPHOH ycTaHOBKH. MaTepuajibHbIi U
TeIJIOBOH 0a1aHChl OIHOKPATHOIO BhinapuBanus. Tenjora
pacTBopenus. O0umiasi M MoJIe3HAsS Pa3HOCTh TeMIlepaTyp.
IHoTrepu o01eli pa3HOCTH TeMIIepPaTyp 3a cueT TeMIlepaTypHOii,
THAPOCTATHYECKO U TMAPABJIMYECKOIl JeNnpeccHu.
MHorokpaTHoe BbinapusaHe. CylHOCTb M IIPeHMYIIIecTBA
MHOTOKpPaTHOro BeinapuBanus. IlpsiMmoTo4HsIe,
NMPOTHBOTOYHbIe, MHOTOKOPIYCHbIE BbINIAPHbIE YCTAHOBKHU U
YCTAHOBKH ¢ NapajlieJbHbIM NUTAHHEM KOPIycoB. BeimapHseie
YCTAHOBKH € TEIJIOBBIM HacocoM. CpaBHHUTeIbHASA
XapPaKTEePUCTHKA YCTAHOBOK, Pa0OTAIOIIMX M0 PA3JHYHBIM
cxeMaM. MaTepHaJIbHbIN U TENJIOBOH 021aHCHI MHOTOKPATHOIO
BbInapuBaHus. Pacnpenesenue noJjie3Hoii pasHoCcTH TeMIepaTyp
no kopmycam. IIpeges ync/ia KOpIycoB U ONTHMAJILHOE YHCJIO
KOPIYCOB B YCTAHOBKAX MHOT'OKPATHOI0 BbINAPUBAHMS.
KoHcTpyKIMH BBINAPHBIX ANNAPATOB M MX Kiaccuuranms.
BeinapHele annaparsl ¢ eCTeCTBEHHOM M NPUHYAMTEJIbHOM
HMpKYJsinuei pacteopa. 'paBuTanioHHbIe U POTOPHbIE
IJICHOYHbIe BhINapHble annapatbl. Cxema pacyeTa BbIIAPHBIX
YCTAHOBOK.

Maccoo0MeHHbIe TPo1ecchl 1
annaparsl

Maccoo0MeHHBIe mponecchl H 0CHOBBI Macconepeaayu. Oomas
XapaKTepUCTHKA Macco00OMeHHbIX npoueccoB. OcHOBHOE
YpaBHeHHMe Macconepenayu. MarepuanbHblii 0ajiaHc.
PaBHoBecue npu Macconepeaaye. JIBuxkyniasi cuia
Maccoo0OMeHHbIX npoueccoB. Yncso exuHuL nepexHoca.
MopuduuupoBaHHble ypaBHeHUs Macconepenayum. 1-biii u 2-oii
3akoHbl Puka. ludpdepenunanbHoe ypapHeHHe CTALHOHAPHOM U
HeCcTAMOHAPHOH MoJeKyasapHoi nupdy3nu. Kodsddpuuuent

auddys3un.

JAuddepenunanbHoe ypaBHeHHE KOHBEKTHBHOH aupdy3un.
CoBMecTHOe pellleHHEe YPaBHeHHH KOHBeKTHBHOW auddysun,
ABHKCHHUS M HEPa3pbIBHOCTH. AHAJIOTHS MEKAY IpoLeccaMu
nepeHoca MMILYJIbCa, JHepruM M Maccbl. Maccootraauya. 3akoH
maccooraaun. Kosgduument maccoornauu. Kpurepuanbnoe
YpaBHeHMe KOHBEKTHBHOH aud¢y3un. OcHOBHbIe TeopuH
Macconepeaaqu. 3aKoH aJIMTUBHOCTU (a30BbIX CONPOTUBJICHUIA.

Macconepenaua B cucTeMax c TBepAoil dazoii.
MacconpoBOJIHOCTb, JAnddepennuanbHoe YpaBHeHHE
MAaccONpOBOAHOCTH. Koa¢pduunent MAaccONpPOBOIHOCTH.

KpuTepnaibHoe ypaBHeHHe Maccomepeiayd B CHCTeMax ¢
TBepaoil (a3oii. AbGcopOouma u gecopOuus. Duzuyeckas
CYIIHOCTh Tpolecca M ero MNpHMEHeHHMe B XHMHYeCKOI
TeXHOJIOTMH. PaBHoBecue B npoueccax a0copOuum.
MarepuanbHblii 1 TemoBoil 0anancel adcopOumu. decopOums.
Kunernka mnpouecca aOcopOumu. IIpuHuunuandbHble CcXeMbl
npoueccoB  abcopouum. leperonka, pexTudukanms.
PexTuduxkauusa. @Ousuyeckass CYHHOCTH Ipouecca U  €ro
NpUMeHeHHe B XUMUYeCKOil TexHosorun. ®a3oBoe paBHOBecHe B
cUcTeMe KUAKOCTh-TIap /15l OMHAPHBIX cMeceid.

MaTtepuabHBIA U TENJI0BOI 0anaHchl pekTHGHKANUH.
dJierMoBoe YHCJI0. YpaBHeHHe padoydeii munnn. Kunernka
pexTupuxanuu. [lepuoguyeckasi 1 HempepbIBHAS
pexTuduxaums. Pektugpuxkannss MHOTOKOMIIOHEHTHBIX cMeceii.
A3e0TpomHast M IKCTPAKTUBHAS peKTUUKANIUS.
IpuHIMNHAJILHBIE CXeMBI NMPoIeccoB pekTHUKaNUK. (4 Yaca).

Juctunasiuus. OAHOKpPaTHOe HCIApeHHne, MPOCTasi MePeroHKa u
NeperoHka c aeduermanmueii, neperoHKa B TOKe BOJASIHOI0 napa.
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Knaccudukxanus MmaccoodOMeHHbIX annapaTos. Ilnenounbie
K0JIOHHBI. IIpuHnun padorsl. TUnbI N1EHOYHBIX KOJIOHH. Peskum
patdorsl. I'napasianka mieHo4YHbIX annaparos. Hacagounsbie
KkoJ10oHHBIL. Ilpunnun padorel. Tunsl Hacagok. Padoune pexumMsbl.
I'napaBinka Hacag0YHbIX KOJIOHH.

TapeabuaTsie K0J0HHBL. IIpuHIUN padoThl. THIIBI KOHTAKTHBIX
yerpoiictB. Pabodue peskumbl. I'mapoanHaMuka TapejibyaTbiX
KO0JIOHH. CrienuasibHble BU/bI annapatypbl. CxeMbl pacuyeToB

annaparos JJisl IPOBeJAeHUs PoLeccoB adcopOunu u
pextupukanun. MoJsiekyaspHas gucTuisums. Duznyeckas
CYIIHOCTB NpoIecca U ero NpMMeHeHHe B XUMHYecKOoi
TexHoaoruu. IIppHIMNNANBHBIE CXeMBI NIpoLecca.

IIpousBoaurenbHocTh annaparta. CocraB qucTuiiaTa. CreneHn

pa3fejieHusl. Anaparypa s NIpoBe/leHus npouecca

MOJICKYJISAPHOI AucTHLIANNA. CXeMa pacyera annapaTos VIS

NpOBeJeHHUs Npouecca MOJICKYJISIPHON THCTHILISIUH.
JKCTPaKUHUs B CHCTeMAaX KHIKOCTb-KHAKOCTh. [Iponecchl
KCTPAKIMH B CHCTEMAX KHIKOCTh-’KHAKOCTh. @u3nyeckas
CYIIHOCTB MpoLecca M ero NpuMeHeHHe B XHMHYeCKOi
TexHoJioruu. PaBHoBecue B mpoueccax 3KCTPaKIUH.
MarepuanbHblii 6ajganc. JluarpaMmsl IpoUeccoB IKCTPAKLIMH.
KuHeTnueckne 3aKOHOMEPHOCTH NpoLecca IKCTPAKIUM.
IIpyHOMNHANABHBIE CXeMBbI MIPOLECCOB IKCTPAKIUH.
JKcTpakuuoHHasi annapatypa. Cxema pacyera 3KCTPAKTOPOB.
Cymka B xumnueckoii Texnosnoruu. Cymka. @uznveckas
CYIIHOCTB NpoIecca U ero NpMMeHeHHe B XUMHYecKOoi
TexHoaoruu. Criocodnl Ten1oBoii cymku. PaBHoBecHast
BJIA’KHOCTDb M CBSI3b BJIaru ¢ MarepuanoM. CBoiicTBa BJI2KHOIO
Bo3ayxa. [locrpoenne nuarpammsl J-X. MarepuajbHbIi 1
TeNJIOBOH 0aJIaHChI CyLIKH.

N300paskeHne NpoueccoB CYIIKH HA JHATPaMMe BJIAKHOTO
Bo3ayxa. [IpuHIMNHaJbLHbIE CXeMbl MPOLECCOB CYLIKH U X
pacder no auarpamme [-X. OnpenesieHue pacxoaoB Bo3ayxa u
TemJia JIsl TeOPeTUYEeCKO M JeliCTBUTEIbLHON CYIIUIIOK.
Ilepuoabl NOCTOSAHHOM 1 Nagaoweil ckopocTn cymku. Kuneruka
cymkd. MacconepeHoc B TBepAoii M ra3oBoii (pazax. Tunsl
cymmniaok. Cxema pacyera CyuInJIoK.

Kpucraammsanus. @®usnyeckas CyuIHOCTh NMpolecca 1 ero
NpuMeHeHHe B XUMHYecKoii TexHosornn. Kpucrannusamus u3
PacTBOPOB U pacijaBoB. PapHoBecHe Npu KPHCTAJIM3AIUH.
da3oBasi JMArpaMMa TeMneparypa-coctas. MaTtepuajabHbIil 1
TeIJIOBOi 0a1aHchl Mpouecca KpucTtawamzauun. Knneruka
npouecca kpucrajaausanuu. Crnocodbl NpoBereHust
kpuctasmmsamuu. Kpucramnmmsanuonnas annaparypa. Cxema
pacyeTa KpHCTAJJIM3aTOPOB. AncopOuus. Puznyeckas
CYLIHOCTB Npolecca M ero NpMMeHeHHe B XUMHYecKoii
TexHosoruu. PaBHoBecue B npoueccax aacopouuu. Temnora
agcopOuuu. AncopOeHThl. Yca0BuA Aecopounu. MaTepuabHbIi
6ananc npouecca. Kuneruka agcopoumu. IlpunuunuaibHbie
cXeMbl aCOPOLOHHBIX POLEecCOB. AICOPOIHOHHAS
annaparypa. Cxema pacdera agcopoepos. HoHo0OMeH.
PDu3uyecKas CyNIHOCTD NMPOLecca H ero NpUMeHeHne B
XHMHIYecKoii TexHoJornn. MOHNTHI: KATHOHUTHI 1 AHHOHHUTHI.
Peaxunn npu noHHOM o0MeHe. MaTepuaJibHbI 0anaHc
HOHO00MEHHOTr0 nponecca. PapHoBecue npu HOHO0OMEHHOM
npouecce. M3orepma uonHoro oomMena. Kuneruka

HOHOO0OMeHHOro npouecca. Cnocodbl NpoBeaeHUs!
HOHOOOMEHHBIX npoueccoB. CxemMa pacyeTa HOHOOOMEHHOI
annapatypbl. MeMOpaHHbIe MeTObI pa3/ieJeHUs JKUAKUX
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cMmeceid.

5.4. TemaTn4eckuii IVIAaH MPAKTHYECKUX 3aHATHH

MPAaKTUYCCKUC 3aHATUA HC MPCAYCMOTPCHEI.

5.5. TemaTuyeckuii nJiaH J1a60PaTOPHBIX padoT

6 cemecTp
Tpynoemko .
o o paszena
» Ne pasne HanmenoBanue 1ab0paTopHBIX paboT CTb dopma KOHTPOIIS N a
0/l | JUCHHUIUIMHEIL yac KOMIICTCHIIIN
1 5 Nzyuenue THJIPOAUHAMUKH cJ0eB 4 Oruer. [K-1
3€PHHUCTBIX MaTePHAJIOB «3amura
2 2 Uzydenue paboThl HyT4-DUIBTPA 4 Orver. [K-1
«3amuTa
3 3 N3yuenne Terulonepeaun B 4 Ortuer. TK-1
teroodMeHHuke «Tpyba B TpyOe» «3amura
5 3 N3yuenne JIBYXKOPILyCHO BBINAPHOIT 4 Ortuer. TK-1
YCTaHOBKH «3ammra»
6 cemectp
Tpynoemko .
Ne Ne pasnena K
pas HaumenoBanue 1abopaTopHbIX paboT CTb Dopma KOHTPOIISI O (TR
0/l | JUCHHUILIMHEIL yac KOMIICTCHIIN
6 4 Ompenenenne ko3 GUIHEHTa Maccolepenadn 2 Ortuer. TK-1
B TIporiecce abcopOouumn «3ammran
7 4 HWcnbiTanue TapenbyaToil peKTu(hUKAMOHHON 2 Oruer. [K-1
KOJIOHHBI. «3amura»
8 4 N3yuenune nporecca CYIIKA B 2 Oruer. [K-1
TICEBJIOOKMKEHHOM CJI0e «3armura»
9 4 M3yuenue nporuecca aacopOuuu 2 Oruer. IK-1
«3amuTa»
5.6. KypcoBbie paGoThl
TematHka KypcOBBIX IIPOEKTOB (PaboT), pacueTHO-TpadUIeCKUX Kon .
CamocrodrenbHas paboTa hopmupyemoit
pabor, pedepaToB u 1p.
KOMIIETESHIIMH
Kypcosoit poext (pabora) Pacuer pekTH(HKaOHHOH YCTaHOBKH IK-1

5.7. Baeaynuropnas CPC

He npenycmotpena.

6 OLHEHOYHbIE MATEPHAJIbBI

Tekyuii KOHTPOJIb yCIIEBAEMOCTH, 00eCIIeYNBAOIINI OLICHUBAHME X012 OCBOCHUS JUCHUILIHHBI

Jnst oleHUBaHUS Pe3yJIbTaTOB O0YUSHHMS B BUIE 3HAHUH TEKYIIMi KOHTPOJIb OpraHusyercs B popmax:
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— ycTHOTO ompoca (ppoHTaILHOM Oecenbl, HHIUBUAYaIHHOTO OTIPOCa, TOKIIAIOB);
— IPOBEPKHU MUCHbMEHHBIX 3a/IaHuil (BBIBOA (GOpMyII, HX TIpeoOpa3oBaHuE);

— TECTUPOBAHUA (6J'IaHKOBOFO nim KOMHL}OTepHOFO);.

Jist olieHUWBaHUsI Pe3yNbTaTOB OOYYCHHS B BHAC YMCHHIl M HABBIKOB (BIaACHHH) TEKYIIMil KOHTPOJb
opraHusyercs B popmax:

— MPOBEPKU MHUCHMEHHBIX 3aJaHUi (PELICHHUS MPOCTHIX W/HMIN CIOXKHBIX MPAKTHKO-OPHEHTUPOBAHHBIX
3aj1auii); MPOCTHIC 3aIaHUs UCIOIB3YIOTCS TS OLCHKH yMeHHHA. OHU MPECTaBIsIOT cO00H 3a1a4u B OHO WITH [Ba
neiictust. CIOKHBIE 3aIaHHs MCIIOJIB3YIOTCS AU OLEHKH HAaBBIKOB. OHHU MPEICTABISIFOT COOON BBIYHUCIUTEIIBHBIH
9KCHEPUMEHT [0 OMpPENCICHUI0 TeX IMapaMeTpoB, KOTOPBIE PACCUMTHIBAINCH B J1abOpaTOpHBIX paboTax, HO B
HECTaHAAPTHBIX yCIOBHSX;

OTnenbHO  OIGHUBAIOTCS  JIMYHOCTHBIE KadecTBAa CTYAEHTAa (aKKypaTHOCTb, HCIHOJHHUTENBHOCTD,
MHHIMATUBHOCTH) — pad0Ta y JOCKH.

KpI/ITepI/II/I JJIL OICHUBAaHUA YCTHOI'O OIpoca

OlleHKa «OTJIMYHO» BBICTABISIETCS B Cllydae, €CJIM CTYJISHT CBOOOJHO ONEpUpYeT NPHUOOPETEHHBIMHU
3HAHWSMM, YMECHUSIMHY, IPUMEHSIET UX B CUTYalMsIX IOBBILICHHOMN CII0)KHOCTH.

O1leHKa «XOpOLIO BBICTABISIETCS B CIy4ae, €CIIM CTYJCHT ONEpHpPYeT NPUOOPETEHHBIMHM 3HAHUSIMH,
YMEHHUSMH, NPUMEHSIET MX B CTAHIAPTHBIX CUTyalUsX, HO JIONYCKaeT HEe3HAYWTeJbHbIE OIIMOKH, HETOYHOCTH,
3aTpyIHEHUS MIPY AHATUTHYECKUX OIEPALUsIX, IEPEHOCE 3HAHUHM M YMEHHH Ha HOBBIC, HECTAHAAPTHBIC CUTYaLlHH.

OueHKa «yZOBICTBOPUTEIBHOY» BBICTABIISIETCS B CIIydae, €CIIHM CTYACHT JAOIYCKAeT CYIECTBCHHBIE OLTHOKH,
NPOSBISIET OTCYTCTBHE 3HAHWH, yMEHHMH, MO OTAENBHBIM TeMaM (He Ooixee 33%), HCIBITHIBACT 3HAYMTEIHHBIC
3aTpyIHEHU MIPU ONIEPUPOBAHNH 3HAHUAMH U YMEHUSIMH TP UX TIEPEHOCE Ha HOBBIE CHTYAIHH.

OueHKa «HEYOBJIECTBOPHUTEIFHO» BBICTABISIETCSI B CiIydae, €CIM CTYACHT JEMOHCTPUPYET IIOJIHOE
OTCYTCTBHE WIM SIBHYIO HEJOCTaTO4YHOCTh (MeHee 33%) 3HaHM, yMEHHUH B COOTBETCTBUH C IUIAHHUPYEMBIMU
pe3yabTaTaMu 00yUeHHUS.

IIpomexxyTounas aTTecTanus

[IpomexxyTrouHas arrecTanusi OOy4YarOIIUXCS — OIICHUBAHHE OKOHYATEIBHBIX PE3YJIbTATOB OOYUCHHS IIO
JIMCIUIIINHE

HpOMe)KyTO‘IHaS[ aTTeCTalus OCyHICCTBIISACTCA B (I)OpMC OK3abCHa

Kpurepuu ouieHnBanus npuBeaeHsl B pasneie 6.3.

PesynbraThl Tekymied W TPOMEXYTOYHOM aTTECTALMM KaXJOro oOydaromerocs 10 JUCHUIIMHE
(UKCHPYIOTCST B 9JIEKTPOHHOW HMH(OPMAaIOHHO-00pa3oBaTesibHO cpeae IHCTHTYyTa B COOTBETCTBHUHM C
TpeboBanusiMu  [lonokeHust 00 3IEKTPOHHOU HHGOPMAIMOHHO-00pa3oBaTeibHOM cpene HOBOMOCKOBCKOTO
uHcTHTYyTa (hunuana) ¢enepaabHOr0 TOCYIapCTBEHHOTO OHOJDKETHOTO 00pa30BaTEIbHOIO YUYPEXKACHHS BBICILIETO
oOpasoBanms «Poccuiickuii XUMUKO-TeXHOJIOrHYecKuil yauBepcureT uMmenu .M. Menneneesa» ot 27.10.2017 1.

6.1 Cucrema OllCHMBAHUA PE3yabTaTOB HpOMe)lCYTO‘lHOﬁ aTreCTallMil U KPUTECPHUHA
BbICTABJICHHUSA OIICHOK

Onucanue nokasareseil U KpUTepHeB OLeHUBAHUA C)OPMUPOBAHHOCTH YACTH
KOMIEeTeHINHU N0 TUCIUTINHE

- CIIOCOGHOCTRIO K| ®opmuposanue | CHopMUpOBaHHOCTH | 3HATH:
CHCTCMAaTHHICCKOMY  ~ M3YUCHHIO | prqprpri 3HaHuH (HOJHOTA, - SIBIICHHS. IEPEHOCA UMITYJIBCA, MACChl U SHEPTHH;
HAYIHO-TEXHUIECKOH riy6uHa, HPUHIUIEL (PH3UIECKOTO MOJIETMPOBAHKS IIPOLIECCOB;
MHGOPMAIIH , OTEYCCTBEHHOTO ) OCHOBHBIE YPABHEHHsI IBFIKEHHUS TA30B M KHUIKOCTEH;
U 3apyOeXHOTro OmbITa IO OCO3HaHHOCTD i

py! OCHOBBI MacCOIEpPENadn B CUCTEMAX CO CBOOOIHON 1
COOTBETCTBYIOMIEMY  TPOGHITEO HETIOIBUKHOM IpaHMIel pasaena (pas; OCHOBBI TEOPHU
MOATOTOBKH (HK l) MaccooOMeHa; METOABI pacuyeTa BEICOKOd()(HEKTHBHBIX

TEIUIO- U MaCCOOOMEHHBIX anmnapaTtoB

YMmerthb:

dopmuposanne | ChopMHUPOBaHHOCTH
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YMEHUI YMeHHU# (IPOYHOCTD, - OIPEENATh XapaKTep ABMKECHHUS XKUIKOCTEH U ra30B;
MOCJIeI0BATEIILHOCTD, OCHOBHBIE XapaKTEPUCTUKH XUMUUECKUX MIPOLIECCOB,
MIPaBUJIBLHOCTb, MPOLECCOB TEIIO- M MAacCCOIEPEIavut; PaCCUNTHIBATh
PE3YJILTATHBHOCTD, TapaMeTphl ¥ BEIOMPATh anmnaparypy A KOHKPETHOTO
pedIeKCHBHOCTS) XHUMHUKO- TEXHOJIIOTHYECKOro MpoLecca

®opmuposanne | ChopMHPOBaHHOCTH Baaners.:

-- METO/IaMH ONPEETIECHUS ONITUMAJIbHBIX K

HABBIKOB U (MJIM) | HABBIKOB U (HJIH)

PaIMOHAIBHEIX TEXHOJIOTHYECKHX PEKIMOB PaOOTHI

OIbITa OIbITa ACSITCILHOCTH 060pyLOBAHN;

ACATEJIPHOCTH (Ka4eCcTBEHHOCTB, - MeToJaMu aHaiM3a W pacyera IpPOLECCOB B
CKOPOCTb, IIPOMBIIIICHHBIX allaparax, BEI0Opa UX KOHCTPYKIUH,
aBTOMAaTHU3M, ONpE/ICIIEHNE TEXHOJIOTUYECKUX M SKOHOMHUYECKUX
peaynupoBaHHOCTb rokasatresen pa60T1>1 anmnaparosB.

JeHCTBUI)

(ec1M KOMIETEHIUI HECKOJIbKO, TO 3HATh, YMEThb, BJIa/IeTh M0 KAK/A0i KOMIIETEHIIMH OT/1eJIbHO)

6.2. Leab KOHTPOJISI, BU KOHTPOJISI ¥ YCJIOBUS [I0CTHKEHUSI IEJIH KOHTPOJISA

VcnoBue TOCTHKEHMS TICIN

ITocTanoBKka 3amaHus
KOHTPOJISI

Ienp koHTpOIS Bun xonTpos

Texyuuit

OneHuBaHUE TOCTIDKCHHUS
[UIAaHUPYEMBIX Pe3yJIbTaToB
00yJeHHs 10 AUCLUIIIINHE
(MoayIi0), 0OeceunBaroIue
IMOCTIKEHNE TUIAaHUPYEMBIX
[pE3yTBTATOB OCBOCHHS
0Opa3oBaTenbHON IPOrPaMMBL

3amaHus CTaBATCS B
COOTBETCTBHH C
aJIrOPUTMOM JICUCTBUIA,
JISKALINX B OCHOBE
3HAHUN, YMEHUS,
OBJIaJICHUS HABBIKAMH

BrisiBnenue ypoBHs
3HAHUHU, YMEHHIH,
OBJIa/ICHUS HaBbIKaMHU 110
JUCLUIINHE

e KOHTPOMNS TOCTHTAETCs
MIPH BBITOJTHEHUS
00yJarOIIMMHUCS
COOTBETCTBYIOIIMX 3a/1aHUI
TpeOYIOIUX JACHCTBUH,
KOHTPOJIBHBIX 3a]1a4,
yHpaXHEHUH

6.3. lllkaja oueHKH U KPUTEPHHU YPOBHS C(POPMUPOBAHHOCTH KOMIETEHIHI 11O
AUCUMILIMHE NP TeKyllel aTTecTauuu

Tlokazamenu Yposenwv cihopmuposannocmu komnemenyuu
Komnemenyus mexyue2o N N
KoHmpos 8bICOKUL nopo2oswiii He cghopmuposana
B [TOJIHOM

- CIIOCOGHOCTEIO « | BBIIONIHEHNME 061>eMevc B [0JIHOM obBeme ¢ HE BBINIOJIHEHBI B TIOJTHOM
CHCTEMATHHECKOMY  H3YHEHHIO abopaToOpHBIX OIICHKOW* OIICHKOH 00beMe KO BpeMEeHH
HaYYHO-TEXHIMeCKOit pabor «OTJIMYHOY WU «YZOBJETBOPUTENBHO» | KOHTPOJS
HHGOPMALMH , OTEYECTBEHHOTO «XO0pomo».
U 3apyOeXHOTOo OmbITa IO C OILICHKO . .
COOTBETCTBYIOLIEMY PO TECTUPOBAHUE «OTJIMYHO» WU ¢ onerkon ¢ OLICHKOH
HOArOTOBKH (HK 1) (XOPOIION. «YZIOBJIETBOPUTEILHO» | «HEYJOBIETBOPUTEIHHOY»

YpOBEHb

HCIIOJIb30BaHUs HCTIONB3YET 10 YKa3aHUIO C TIOMOIIBIO

JIOTIOJTHUTEJILHOM CaMOCTOSITENIBHO | TIpernojaBaTens MIpeno/iaBaTens

JIUTEPATYypPhI

*Kpurtepun oueHnBaHusI

O1eHKa «OTIMYHO» BBICTABISIETCS B CIIydae, €CIH CTYASHT AEMOHCTPHPYET MOIHOE COOTBETCTBHE 3HAHHMH, YMEHHH,
HaBBIKOB TIPUBEJCHHBIM B TaONMI[AX IOKA3aTeNIsIM, ONEPHPYET NPHOOPETEHHBIMH 3HAHUSIMHU, YMEHUSIMH, NPUMEHSET HX B
CHUTYaNUsX MOBBIIIEHHON CII0KHOCTH.

O1eHKa «XOPOIIIO BBICTABISIETCS B CIY4ae, €CIU CTYASHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHMH, YMEHHH,
HaBBIKOB IIPUBEACHHBIM B TabiHLIaX IOKA3aTeNsIM: OCHOBHbIE 3HAHHs, YMEHHMS OCBOCHBI, HO JOIYCKAalOTCS HE3HAuUTEJIbHBIE
OIIMOKN, HETOYHOCTH, 3aTPYAHEHHS NPHU AaHATUTHYECKUX ONEpalusaX, IepeHoce 3HaHUH U yMEHUH Ha HOBBIC, HECTAHIApTHBIC
CHUTYaIlUH.

OreHKa «yZOBIETBOPUTENHHO» BBICTABISETCS B CIIydae, €CIM CTYJACHT JEMOHCTPHUPYET HEIOIHOE COOTBETCTBHE
3HAHMH, yMEHUH, HAaBBIKOB NPUBEICHHBIM B TAOIHIAX MOKA3aTeNsIM: B XO/€ KOHTPOJBHBIX MEPONPHATHH CTYACHT ITOKA3bIBAET
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Binasenre MeHee 50% IpUBENECHHBIX ITOKa3aTeNel, MOIyCKAlOTCS 3HAYUTENILHBIE OIIMOKH, MPOSBISICTCS OTCYTCTBHE 3HAHHH,
YMEHHH, HaBBIKOB MO psy IOKa3aTelei, CTyJIEHT HCIbITHIBACT 3HAYMTENbHbIC 3aTPYAHEHHS IPU ONEPUPOBAHMU 3HAHUSMH U
YMEHUSMH IIPU UX NEPEHOCE Ha HOBBIE CUTYALMH.
OLeHKa «HEyJOBICTBOPHTEILHO» BBICTABIACTCS B CIy4ae, €ClIM CTYACHT IEMOHCTPUPYET MOJHOE OTCYTCTBHE WIIH
SBHYIO HEJIOCTaTOUHOCTh (MeHee 33%) 3HaHUii, yMEHHUH, HABBIKOB B COOTBETCTBHH C TIIAHUPYEMBIMH Pe3yIbTaTaMu 00ydIeHHsI.

6.4. lllkana oueHUBAHUS YPOBHsSI c()OPMUPOBAHHOCTH KOMIETEHI[UA MPH MPOMEKYTOUHOIM
arTecTalMu 00yYaOIIUXCS M0 IMCHUILINHE

IMoka3zareny OLeHKH (IECKPHUIITOPBI) 1

YpoBeHb CHOPMUPOBAHHOCTH KOMITETCHIIUU

pe3yJbTaThl JOCTHIKEHUS BBICOKHI NOPOroBbIA cdo le;:; BT
IUIAHUPYEMBIX PE3yJIbTATOB 00YUCHHS
110 THCLMIUIHHE OLICHKA OLICHKA OLICHKA
OIICHKA «OTIIYHO» «XOPOIIIOY «yIOBJICTBOPHUTE | «HEYIOBICTBOPH
JIBHOY TEITBHO
1. YpoBeHb ycBOECHUs MaTepHala, JlemoHCTpUpYyET JHemonctpupy | JemoHcTpupyer JleMoHCTpUpYET
MPEeIyCMOTPEHHOTO IPOTPAMMOH. I0JIHOE TIOHNMaHUe €T TIOHNMaHNe | MOHHMAaHHe HEMOHUMAaHKE
2. YpOBEHb BBINOIHEHNS 3a/1aHUH, IPOOIIEMEL. pOOIEMEL. npob6aemsl. B TIPOOIIEMEL.
HPeLyCMOTPEHHBIX IPOrPAMMOK. Bce tpeboBanus, BospmuHCTBO OCHOBHOM 3amanus He
3. YpoBeHb n3noxenns (KyIbTypa MPETbSBISEMBIE K TpeGOBaHUiA, TpeGoBaHus, BBITTOJTHEHBI
Komnerenmus 3a/1aHUI0 MPEIBABISIEM TpeIbsABISIEMbIE
pedH, apTyMEHTHPOBAHHOCT,
VBEpEHHOCTE). BBITIOJTHEHbI BIX K 33JIaHAI0 | K 3aJaHHIO,
4. YpoBeHb HCTIONB30BAHMS BBITIOJTHEHEL. BBITIOJTHEHEL.
CIPaBOYHOM JIUTEPATYPBI.
5. YPOBEHB PaCKPHITUS MPUUYUHHO-
CIIE/ICTBEHHBIX CBA3EH.
6. OTBETHI Ha BONPOCHI: ITOJIHOTA,
apryMEHTHPOBAHHOCTb, YOCKICHHOCTb.
7. OTBETCTBEHHOE OTHOIICHHE K
pabote, CTpeMIICHHE K TOCTHXEHUIO
BBICOKHX Pe3yJbTaTOB, TOTOBHOCTD K
JICKYCCHH.
_ Ionnvie omeemol Omeemvi no Omeemvi no Omeemut menee
CHOCOBHOCTEIO 3uare: Ha ece cywecmey Ha cywecmey Ha 6ce | ueM HA NOAOGUHY
« -- IBJICHUsI TIEPEHOCA UMITYJIbCA, MACChl | meopemuueckue 6ce meopemuyecKkue meopemuyecKux
cncrematuacex | 1 PHEPTHH; IDHHIHIIBI (hu3UIECKOro 80MPOCHL Mecma. meopemuyeck | 80MpoOCH mecma, | BONPOCOG
oMy M3ydeHHIO MOJICITHPOBAHHS MIPOLIECCOB; OCHOBHBIE | [Ipakmuueckue ue 6onpocwl HO He umeemcsi mecma.
HAYYHO- YPaBHEHHS JBIDKCHILA a30B 1 3a0anus mecma. Jdokazamenvcms, Pewenue
TOXHIYCCKOM JKHIKOCTEHH; OCHOBBI MacCONepesiatu B BbINOTHEHYL 8 Ilpaxmuuecku | 6v160008, i npaKMUecKUx
ndopmau CHCTEMax co SBOGOI[HOI/‘I‘ u noanom obveme. e 3a0anus 060cH06aHUII. 3a0anuil He
oTeuceTnenmorq | HEMOMBIKHON rpanmieii pasnena tas; Tonyuenoi BbINOIHEHD. Hameuenvi npeonoAceHo
W sapyBeAHOTo OCHOBBI TEOPHH MacCOOOMEHa; METOIIBI | NpAsubHble Honywena cxemul peurenus
ONBITE o | pacuera BBICOKOA(D(hEKTHBHBIX TEILIO- 3HAUeHUs 6CeX HeMOYHOCMb 8 | NPEONOAHCEHHBIX
CooTBETCTRYIONI U MacCOOOMEHHBIX aInapaToB pacuemuuix pacueme NpAKMUYECKUX
(onpedensiemuix) (onpedenenuu) | 3adanui
eMy TnpoduIro senuun o
MOJITOTOBKU Ymers: . ' pacuemnon
GCUYLUHDL.

(IIK 1)

- OIPEJENATH XapaKTep JABHKECHUS
JKUJIKOCTEH ¥ Ta30B; OCHOBHBIE
XapaKTEPUCTHKH XUMUUECKHX
TIPOIIECCOB, MPOLECCOB TEIIO- U
Maccorepeiaul; pacCUUTHIBATH
TapaMeTphl U BBIONPATh anmapaTypy
JUISl KOHKPETHOTO XMMUKO-
TEXHOJIOTHYECKOTO Mpoliecca

Baaners:
-- METOJIaMH OIIPEICIICHUS
OIITUMAJIbHBIX U paLII/IOHaIILHLIX
TEXHOJIOTHUYCCKUX pe)KI/IMOB pa60TBI

000pyI0BaHHUS;
- MeTojaMH aHamu3a M pacdera
MPOIIECCOB B TIPOMBIIIICHHBIX

ammaparax, BbIOOpa HX KOHCTPYKIHH,
OIpECICHHE  TEXHOJIOTMYECKHX U
9KOHOMMYECKMX IOKa3aTenel paboTh
arnmaparoB

6.5. OueHoYHble MATEPUAJIBI /ISl TEKYIEro KOHTPOJIs
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«Ymeepotcoaion MuHucTepcTBO 00pa3oBanus U Hayku P®

3aB. kadenpoii Poccuiickuii XMMHKO-TEXHOJIOTHYECKU YHUBEPCUTET
umenu .. MenpesieeBa
noonucy (P.1.0) HoBomockoBcKkuii MHCTUTYT (uianair)

HanpagpiieHue MoAroToBKM 0aKkajiaBpoB
18.03.01 XumMuuyeckas TeXHOJIOTUA

HanpasJienHocTh
Kadenpa
Buaer Ne 1
1.
2.
3.
JlexTop, mpodeccop (Damumnus 1.0)

Bomnpoch! 1J1s1 yCTHOr0 onpoca
Tema 1. IIpeamer u 3agaun Kypcea.
1. Tlpemmer kypca.
2. Kiaccuduxamust OCHOBHBIX IIPOIIECCOB.
3. OOmure NpUHIUITEI aHATHW3a M pacdyeTa MpOoLecCcoB

Tema 2. 'mapoMexaHuyecKkue Npouecchbl M aNNapaThl.
HeonnopoaHbsle cuCTEMBI M METOABI UX Pa3ACICHUS
MarepuaspHblii OallaHc Iporecca pa3ielieHus

CKOPOCTh CTECHEHHOT'O OCaKJICHUS

CkopocTh (hHIBTPOBAHHUSI.

YpaBHueHue GUIBTPOBAHUS MIPH TOCTOSIHHOW Pa3HOCTH JaBJICHHH.

agprwdE

Tema 3. TenuoBble npouecchl H ANNMAPATHI.

HuddepennmanpHoe ypaBHEHNE KOHBEKTHBHOTO TEIIOOOMEHa
TenmoBoe moxodue. Kpurepun Hyccensra, @ypbe
[TpnubGamKeHHBI pacyeT MHOTOKOPITYCHBIX BBITIAPHBIX anIapaTos.
Tenmnonepenaya. Lnnnanprieckas cTeHKa.

YpaBHeHHE Terutonepeaady IpH MPSIMOTOKE.

Noohk=

Tema 4. MaccooOMeHHbIE MPOLIECCHI M ANNAPATHI.
OcHoBbl Maccomnepenayn. O0mne CBeACHMsI.
IIpaBuno das.

®a3oBoe paBHOBecHE. JIMHUS paBHOBECHSL.
MarepuanbHbiii 6ananc. Pabouast muHus.
MonekynspHas 1 dy3us.

agrwn =

7. METOAUYECKHE YKA3ZAHUSA 11O OCBOEHUIO JUCHUIIJINHBI

Opranmzanys 00pa30BaTETLHOTO MPOIEcca PErTaMeHTHPYeTCs yIeOHBIM IIITAaHOM U PAaCIHCaHUEeM y4eOHBIX 3aHSATHIL.
SI3pIk  oOyueHmst (mpemongaBaHHMs) — pycckuil. Jlas Bcex BHAOB ayAWTOPHBIX 3aHATHH «d9ac» yCTaHABIMBAETCS
MPOJOIDKATENEHOCTRIO 45 MHHYT. 3aueTHasl €AMHHIIA COCTaBIsIeT 27 aCTPOHOMHYECKHX 9acoB WM 36 akageMHIecKHX dvac.
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Uepes xaxasle 45 MUH KOHTaKTHOH paboTHI AeslaeTcs HepephiB IPOJOIDKUTENFHOCTRIO 5 MUH, a II0CJIe JBYX 4ac. KOHTAKTHOM
paboThI AeTaeTcs nepepsiB NPOJOIKUTENBHOCTHIO 10 MUH.
CereBas (hopMma peai3aluy NPOrpaMMbl JUCUUIIIMHEL HE HCIOJIb3YETCS.

OOydaromuiicst UIMeeT MPaBO Ha 3a4eT Pe3ylIbTaToB 00y4eHHs MO AUCLUIIMHE, ECIIM OHA OCBOEHA MM IIPH MOTYyYEHHH CPEIHETO
npodeccHOHANBEHOTO 00pa3oBaHus U (WIIH) BBICIIEr0 00pa30BaHUs, a TAKKE JOIMOJHHUTEIBHOrO 00pa3oBaHus (MPH HATMYHN)
(mamee - 3a4der pe3ynbTaToB OOYdYeHWs). 3auTCHHBIE pe3ylbTaThl OOy4YEeHHsS YYUTHIBAIOTCS B KAauecTBE peE3yJIbTaTOB
MPOMEKYTOUHOH aTTecTanuy. 3adeT pe3ynbTaToB 00yUEeHHs OCYIIECTBIICTCS B OPSKe U (JopMax, YCTAaHOBIEHHBIX JOKAJIbHBIM
aktoM HU PXTVY — Ilopsmok u GopMBl 3a4eTa pe3ysbTaToB OOYYEHHs 110 OTACHGHBIM AWCHMIUIMHAM (MOIYJISIM) M IIPaKTHKaM,
OCBOCHHBIM OOYydJalONUMCS, TIPH pealu3alud o0pa3oBaTEeNbHBIX IPOrPaMM BBEICIIEr0 00pa3oBaHHS - MpOTrpaMMaM
OakanaBpuara, mporpammamM crenuanuTera B HoBoMockoBckoM HHCTUTYTe ((dunumane) ¢enepaqbHOTO TOCYyIapCTBEHHOTO
OIOKETHOTO 00pPa30BATENIFHOTO YUPEKACHUS BBICIIET0 oOpa3oBaHus «Poccuiickuif XMMUKO-TEXHOJIOTUYECKUH YHUBEPCUTET
umenu [.11. Menneneesa» ot 22.12.2017 r.

7.1. O6pa3oBaTesibHbIE TEXHOJOTHH

VY4eOHBIH TIporiecC TpPH IPErnoJaBaHWM  IHMCIMIUIMHBL OCHOBBIBACTCSI Ha HCHONB30BAaHWU  TPAJAUIHOHHEIX,
WHHOBAIlMOHHBEIX ¥ HH(OPMAIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH. TpaaunuoHHBIE 00pa30BaTeNbHBIE TEXHOJIOTHH
MPEJICTABICHB! JICKIUSMUA W CEMUHAPCKUMHU (IPaKTUYSCKUMHM) 3aHATHSIMHU. VHHOBamMOHHBIE 00pa3oBaTeNbHBIE TEXHOJIOTHU
UCIIONB3YIOTCS B BHAE NPUMEHEHHsS aKTHBHBIX W WHTEPAKTUBHBIX (opMm mpoBeneHus 3aHstuid. MuHbopManmoHHEIE
00pa3oBaTesibHbIC TEXHOJOTHH PEAM3YIOTCS IYTeM aKTHBH3AllMM CaMOCTOSTENbHOH paboThl CTYICHTOB B MH(GOPMALMOHHOMN
oOpazoBarensHoOl cpene. [Ipu npoBeneHnn yueOHBIX 3aHATUH o0ecreunBaeTCsl pa3BUTHE y 00yUaIOMUXCs HAaBBIKOB KOMaHIHOU
paboThl, MEXINYHOCTHON KOMMYHHMKALUM, NPUHATUS PELICHUH, JUIEPCKUX KayecTB (BKIIOYas NMPOBEACHHE MHTEPAKTHUBHBIX
JEKUHUi, TPYNIOBBIX IHMCKYCCHH, POJEBBIX WIp, TPCHHHIOB, aHAJIHW3 CHUTYalWH M MMHMTALMOHHBIX MOJENCH, NpernojaBaHue
JUCHMIUIMH (MOxyJed) B (opMe KypcOB, COCTaBICHHBIX Ha OCHOBE pPE3yJbTaTOB HAYYHBIX HCCIEIOBAHUH, MPOBOAMNMBIX
OpraHu3anueld, B TOM YHCIE C Y4ETOM PETrHOHANBHBIX OCOOCHHOCTEH NpOodeccCHOHATBHON IEesTENIbHOCTH BBITYCKHUKOB M
norpebHoCTel paboTonareneii).

7.2. Jlekuuu

JIeKIMOHHBIH KypC MPEAIonaraeT CHCTEMaTH3POBAHHOE M3JI0KEHUE OCHOBHBIX BOIIPOCOB COJCPKAHUS AUCLIUILIHHBI.

Ha mepBoil JeKIMM JIEKTOp 00s3aH NPEAYNPEIUTh CTYICHTOB, NPUMEHHUTENBHO K KakoMy 0a30BOMY Y4eOHUKY
(yueOHrKaM, yueOHBIM MOcOOMsIM) OyIeT MPOYUTaH KypC.

JlexunoHHBI Kypc obecneumBaeT Ooiiee TiryOOKOe NMOHMMaHHE y4eOHBIX BONPOCOB INPH 3HAYUTENFHO MEHBIICH
3aTpare BPEMEHH, YeM 3TO TpeOyeTcs CpeIHeCTaTHCTUIECKOMY CTYICHTY Ha CAaMOCTOSITENIbHOE N3y4YeHUE MaTepHaa.

7.3. 3aHATHS CEMHMHAPCKOI0 THIIA

CemuHapckue (TIIpakTHYeCKWe) 3aHATHS TPEACTABISIIOT CO00H  JeTain3alyio  JISKIMOHHOTO TEOPETHYECKOTO
MaTepHaia, HalpaBleHBl Ha OTPAaOOTKY HAaBBIKOB, IPOBOJATCS B X 3aKpeIUIEHHs Kypca M OXBaThIBAIOT BCE OCHOBHEIC
paszaeInsl JUCIUILIHHBL.

OCHOBHOI1 ()OpMOIT IPOBEICHNS CEMHHAPOB U MPAKTHUCCKHUX 3aHATHU SBIsIeTCS 00CykIeHrne Hanboee mpoOIeMHBIX
U CJIO)KHBIX BOIIPOCOB IO OT/EIBHBIM TEMaM, a TAKKe PELIeHHe 33/1a4 M pa3bop NPUMEpOB U CHTYalllil TP KOHTAKTHOH padore.
B 00s3aHHOCTH TIperojaBaTeNss BXOAAT: OKa3aHME METOJAMYECKOH IOMOIIM W KOHCYJIBTHPOBAHHME CTYICHTOB IO
COOTBETCTBYIOIIIMM TeMaM Kypca, OTBEThI Ha BOIIPOCHI, YIIPABICHUE TIPOLIECCOM PELICHUS 3a/1a4.

AKTHBHOCTb Ha MTPAKTHYECKHX 3aHATUIX OLIEHUBACTCS O CIEAYIOLINM KPUTEPHIM:

® OTBETHI Ha BOIPOCHI, MpeyIaraeMble IPenoiaBaTelieM;

® y4acTHe B IUCKYCCHSX;

® BBINOJIHEHUE 33/1aHUi (pelIeHHe 3a/1a4);

Jlokaapl ¥ ONIOHMPOBAHHME [OKJIAJOB IPOBEPSIIOT CTEHNEHb BIIAJCHHS TEOPETHYECKHMM MaTepHalioM, a Takke
KOPPEKTHOCTb U CTPOTOCTh PACCYKACHHUH.

OueHNBaHUE IPAKTUYECKUX 3a/IaHUN BXOJUT B OLICHKY.

7.4. JlabopaTopHbIe padoThI

JlaGopaTopHbIi MPAKTHKYM HAYMHACTCS ¢ O3HAKOMJICHUS C TEXHUKOM 0€30MacHOCTH.

[To kaxmoii mabopaTopHOii paboTe CTyAEHT O0GOPMIISICT MUCBMEHHBIH OTYeT. TeKyluii KOHTPOJIb Ha J1abopaTopHBIX
paboTax MPOBOIUTCS B BUJE YCTHBIX ONMPOCOB — «3alllUTa» MO MTOTaM JIA0OPATOPHBIX paboT. OleHMBaeTCs X0 1a0OpaTOPHBIX
paboT, TOCTUTHYTHIE Pe3yIbTaThl, Ka4eCTBO O()OPMIICHHE OTUYETa, CBOEBPEMEHHOCTD CIAUuH.

7.5. CamocTosiTe/IbHAsI padoTa CTyIeHTa

Jlisl yCIIENHOTO yCBOGHUS JUCHUIUINHBI HEOOXOJUMO HE TONBKO MOCEIaTh AyJAUTOPHBIE 3aHSTHS, HO W BECTH
AKTUBHYIO CAMOCTOSTENbHYIO paboty. [Ipu caMocTosATeIbHOM MpopaboTKe Kypca 00yJaronuecs JODKHbL:

®  TOBTOPHUTH 3aKOHCIICKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATHU MaTePHAI U IOMOJHHUTH €r0 C y4eTOM PEKOMEHIOBAHHOM
0 TAHHOH TeMe JIUTEePATYPhI;

®  U3YYUTh DPEKOMEHJOBAHHYIO OCHOBHYIO U JIONIOJHHUTENBHYIO JIUTEpaTypy, COCTABJIATH TE3UChI, AHHOTALMH U
KOHCIIEKTHI HaH0O0JIee BaXKHBIX MOMEHTOB;
CaMOCTOSITEIbHO BBINIOJIHUTH HHAWBUAYaJIbHBIE 3a1aHus (pa3aen 5.8);
MCITOIB30BAaTh [T CAMOIIPOBEPKH MaTepHalia OIIEHOYHbIC CPEICTRA.

I/IHZ[I/IBI/IIIyaJILHOC 3aJaHueC OLNEHNUBACTCA 10 CIACAYIOIMIUM KPUTCPUAM!

IPaBUIIBHOCTH BBIMIOJHEHUS 3a/1aHN;
®  aKKypaTHOCTb B 0pOpMIICHUH pabOTHI;
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®  JCIOJIb30BAaHUE CMEIHANbHO TUTEPATYPHI;
e  CBOEBPEMEHHas Clada BBINOJHEHHOTO 3aJaHus (YKa3bIBAeTCs MPENoaBaTEIEM).

7.6. Pedepar

He npenycmoTtpeH.

7.7. MeTonn4ecKkue peKOMeHIAIINH /LISl PenoIaBaTeiei
OcHOBHbIE IPUHUUIIBI 00yYeHHs

1. Ilens oOyueHus — pa3BUTh MBIIUICHHE, BHIPAOOTATh MHUPOBO33PEHHE; NMO3HAKOMHUTD C UICAMU M METOJAMU HAayKH;
Hay4UTb IPUMCHATh IPUHIMIIBI ¥ 3aKOHBI VIS PEILICHHS IPOCTBIX M HECTAHAPTHBIX TEPMOJIMHAMUYECKUX 33124,

2. OOyueHHe NODKHO OPTaHMYECKH COYETaThCs ¢ BOCIUTaHHeM. HyXHO pa3BHBaTh B CTYIEHTAaX BOJICBBIC KayecTBa M
Tpynomobue. HeHaBs3unBO, K MeCTy HpPHBHBATh 3JIEMEHTHI KYJIBTYpHl NOBEACHMS. B WacTHOCTH, INpemnojaBaTelb IOJDKEH
JIMYHBIM TIPEMEPOM BOCIIUTHIBATH B CTYACHTaX IIYHKTYaJILHOCTh M YBaXXEHHE K Iy)KOMY BpeMeHH. HemomycTumo npernogaBanue
OJTHOCEMECTPOBOH y4eOHO! IUCIIUIUINHEI IPEBPaIiaTh B TOANTHOE.

3. OOyueHue JODKHO OBITH HE MACCHBHBIM (COOOIIMM CTYICHTaM HEKOTODBI 00beM MH(OpMAIMH, paccKaxeM, Kak
PEIIAOTCs T¢ WK MHBIC 3a1a4H), a aKTUBHBIM. Hy)XHO CTpouTh 00y4eHHe TaK, YTOOBI B OBJIAICHUHA MaTepHAIOM OCHOBHYIO POJIb
Urpaja namsth Jorudeckas, a He popmainbHas. 3alIOMHHAHHUE JTOJDKHO JOCTUraThes Yepe3 IiyOoKoe TOHUMAaHHE.

4. OnHO U3 BaKHEUIINX YCIOBHH yCHENIIHOTO 00yYeHUS — yMEHHE OPraHU30BaTh paboTy CTYAEHTOB.

5. OTHomIeHHEe TpenoAaBaTeNs K CTYACHTaM JOJDKHO HOCHTH XapakTep H00pokenaTeabHOH TpeboBaTeapbHOCTH. [l
CTHMYJIHPOBaHUs PaGOTHI CTYAEHTOB HY)KHO HCIIONIB30BaTh MOOLIPEHHE, OM00pEeHHe, MOXBaly, HO He MOpHIaHue (opHIaHue
MOJKET MPUMEHSTHCS JIMIIb KaK UCKITIOUeHHE). [IpernoaBareib J0KEH ObITh IS CTYCHTOB JOCTYITHBIM.

6. HeoOxouM peryisipHBIil KOHTPOIIb paboThI CTyAeHTOB. [IpaBHIIEHO OCTaBICHHbIH, OH IIOMOTaeT UM OpPraHU30BaTh
CHCTEMaTHUYECKUE 3aHATHS, a IPETIOIaBaTeI0 JOCTUYb BEICOKHX PE3y/IbTaTOB B O0YUCHHUH.

7. Baxmneime#l 3amadell mpermonaBaTeiei, BEIYIIMX 3aHATHS 10 AUCLHUILIMHE, SBISETCS BHIPA0OTKa y CTYICHTOB
OCO3HAHMS HEOOXOJMMOCTH U IOJIE3HOCTH 3HAHUS TUCUMIUIMHBI KaK TEOPETHYECKOH M MPAaKTHMYECKOW OCHOBBI IJISI M3y4YEHHMS
HPOGUIBHBIX TUCUUILINH.

8. C uenbio Gonee 3(h(GEKTUBHOTO YCBOCHHs CTYACHTAMH Marephajia JaHHOW MUCHHIUIMHBI PEKOMEHIYETCS HpH
HPOBEICHUH JICKIMOHHBIX, MPAKTUYECKUX M JaOOPATOPHBIX 3aHATHIl MCIIONB30BaTh COBPEMEHHBIC TEXHHYECKHE CPEICTBA
o0ydJeHus], a IMEHHO TIPE3EHTAIMH JICKIUH, HaTJIIHbIe TOCOOMs B BHAE CXEM NPHOOPOB, JeTaliedl M KOHCTPYKIMI Mpubopos,
KOMIBIOTEPHOE TECTUPOBAHHE.

9. lns Gonee riryGoKOro U3y4eHust IpeMeTa 1 IOJITOTOBKH psiJia BOIIPOCOB (Te€M) I CaMOCTOSITEIIEHOTO H3YyYEHHUS 110
paszenaM JIUCLMIUIMHBL HPENoaBaTeNb NPEfOCTaBIseT CTyJICHTaM HeoO0XOIUMYy0 HMH(GOPMAIMIO O HCIOJIb30BaHHUM y4eOHO-
METOIUYECKOr0 oOecredeHus: yuyeOHNKax, Y4eOHbIX MOCOOMsIX, COOpHHKAaX MPUMEPOB W 3a7ad W ONHCAHUE JTabOpaTOPHBIX
pabort, Hanuuun MHTEepHET-pecypcoB.

Tpu TekyleM KOHTPOJIe PEeKOMEHYEeTCs MCIOIb30BaTh KOMIIBIOTEPHOE MIIH GJIAHKOBOE TECTHPOBAHHE, KOHTPOJIbHBIC
KOJUIOKBUYMBI HJIM KOHTPOJIbHBIE PaOOTHI.

KoHTposbHOE (MTOroBOE) TECTUPOBAHHME BKIOYAET B ceOs 3aJaHMs MO BCEM TeMaM pasjiena pabouell mporpamMbl
JUCLIMIUTHHBL

10. Llens nexuuu — GOPMHUPOBAHUE y CTYICHTOB OPHEHTHPOBOYHOH OCHOBBI ISl MOCIEIYIOIIEr0 YCBOSHHUSI MaTepHrana
METOJIOM CaMOCTOsITeNIbHON paboThl. CozepikaHue JIEKIUH TODKHO OTBEUaTh CISAYIOIINM IUAAKTHISCKIM TPEOOBaHMUSIM:

- M3JIOKEHHUE MaTepraia oT NPOCTOTO K CIIOXKHOMY, OT M3BECTHOTO K HEH3BECTHOMY;

- JIOTHYHOCTb, YETKOCTh U SICHOCTh B M3JIOXKECHUH MaTepHaa;

- BO3MOXKHOCTb ITPOOJIEMHOTO H3JI0KEHHSI, AUCKYCCUH, JUAJIOTa C EJIbI0 aKTHBU3ALMH [ TEIbHOCTH CTY/ICHTOB,;

- OIOpa CMBICTIOBOM YacTH JEKIUH Ha MOAJIUHHbBIC (aKThl, COOBITHS, SIBJICHNUS, CTATUCTUYECKHE TAHHBIC;
TECHasl CBSI3b TEOPETHUYECKUX IIOJIOKEHHH M BBIBOJOB C MPAKTUKOW M Oynymied mpodecCHOHaNbHON IesTebHOCTHIO
CTYJICHTOB.

[IpenogaBarenb, YUTAIOIIWN JIEKIIMOHHBIE KYpPChl, JOJDKEH 3HATh CYIIECTBYIOIIME B IMEAaroru4ecKod IMpaKTHKe
BapUAHTHI JICKIIUH, NX TUIAKTHUCCKHE M BOCITUTHIBAIOIIIE BO3MOKHOCTH, @ TAK)KE MX MECTO B CTPYKTYpE Mpolecca 00ydeHus.

11. Tlpu mpoBeneHHH AaTTECTAI[MM CTYACHTOB BaXKHO BCErJa IOMHHUTh, YTO CHCTEMATHYHOCTh, OOBEKTUBHOCT,
apryMEHTHPOBAaHHOCTh — TJIABHBIC NPWHIWIBL, HA KOTOPBIX OCHOBaHBI KOHTPOJb W OICHKAa 3HAHWH CTYIACHTOB. 3HAaHWE
KPHUTEPUEB OIICHKN 3HAHUH 0053aTEIHHO IS PETIOIaBaTeNs U CTyICHTA.

Opranu3anus J1aGopaTopHOro NPaKTHKYMa

OcBoeHHE CTYICHTOM J1a0OpPaTOPHOTO MPaKTHKyMa — HEOOXOIMMasi COCTaBHAs 4acTh PaOOTHI CTYIE€HTA IPH OCBOSHHU
JTUCHMIUTHHBL. KaXK/Iblil CTYJGHT 32 OJIMH CEMECTp JOJDKEH BBIOIHUT 10 WHIMBUAYATEHOMY TpaduKy 1abopaTopHBIX paboTHI,
YKa3aHHBIX B «MapLIPYTHOM» JHcTe. MapIIpyTHBIN JIUCT COCTABISAET JEKTOP MOTOKA. MapIIpyTHBIN JIUCT BBIJAETCS CTYJCHTY 32
HEZIeJTIO 10 Hayasia JJabopaTOPHOTO MPaKTUKyMa.

Bce crynenTsl mepex HadanoMm paboThl B J1a0OpPaTOPHUHU MPOXOIAT HHCTPYKTAX MO TeXHHKe OezomacHocTh. Kaxbrit
CTYJCHT B CIIEIMAJILHOM XypHAaJe CTaBUT CBOIO MOAIICH O TOM, YTO OH MPOCIYIIad MHCTPYKTAX IO TEXHHKE O€30MacHOCTH
paboTHI B TaOOPaTOPUH U 00S3YETCSI BHIIOJHSTH BCE MTYyHKTHI MHCTPYKTAXKa.

1. CTyaeHTHI He HOITycKaroTCst K paboTe B 1abopaTopuy B BEPXHEH 0J1exkK e U IPH OTCYTCTBHH OEI0ro XanaTa.

2. CTyIIeHT JOITYCKAa€TCsA K BbIIOJHECHUIO paGOTBI TOJIBKO IIOCJIE «AO0IyCKa», T.C. MNPOBEPKU IMPEIIOAaBaATCIEM
TOTOBHOCTHU CTYJCHTA.

[OTOBHOCTB CTy/IeHTA K BBIMOJIHEHHIO JIAOOPATOPHOM PabOThI COCTOUT B CICAYIOLIEM:
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a) MOATOTOBJICHA TeKymias paboTa, MOATOTOBKA BKIIOYAET: Ha3BaHWE pAOOTHI, TEOPETHYECKOE BBEACHHE, CXEMY
YCTaHOBKHU, paboune Gopmynsl U (OpMyibl Ui pacyera IOTPELIHOCTeH; NepedeHb NPUOOPOB M IPUHAICKHOCTEH
(TeXHUYECKUe XapaKTEPUCTUKHU 3aIOJHAIOTCS B JJAOOpAaTOpUH); IEpeUeHb 3aaHIH

7.8. MeToauyeckne yKa3aHus J1JIsl CTy/ICHTOB

IIo noAroToBKe K JeKIUOHHBIM 3aHATHAM

I/IsyquI/Ie JUCHHITIINHBI Tpe6yeT CUCTEMATHYCCKOI'0 M TIIOCICAOBATCIbHOTO HAKOIUICHHUSA TEOPETUYCCKUX 3HaHHfI,

CJIEA0BATEIBbHO, IPOITYCKU OTACIBHBIX TEM HE TO3BOJIAIOT FJ'Iy6OKO OCBOUTH ITPECIAMET. CTyZ[eHTaM HeO6XOI[I/IMOZ

1. mepex KaXk1oH JIeKIuel MpocMaTpuBaTh pabodyio IIPOrpaMMy AUCIUILIHHEL,
2. mepey cuexyroniei JeKIei Heo0X0MMO IPOCMOTPETh O KOHCIEKTY MaTepuall MpeabIayeH.

IIpu 3aTpygHeHMSAX B BOCHPHATHM MaTepualla CIeAyeT OOpaTHThCS K OCHOBHBIM JIUTEpaTypHbIM HCTOYHMKaM. Eciu

pa3zo0patbcsi B MaTepHalie He yIalock, HEOOXOAUMO 00paTHThCS K JICKTOPY MIIM K NPENOJaBaTelio Ha MPAaKTHYSCKUX 3aHATHSX.
He ocraBysiite «OenbIx MATEeH» B OCBOCHUHN MaTepuana!

yqeﬁHO'MeTOHI/I‘leCKOFO odecneyeHUst I CaMOCTOATEJILHO paﬁOTbI 06yqa10mnxcsl mo ATMCHMIIJINHE

Tema 1. IIpeamer u 3amaun kypca. Jluteparypa: o-1

Tema 2. 'mapoMexaHuyeckue npouecchbl U annaparsl. Jluteparypa: o-1

1.

COoNoTOR~WN

Bomnpocs! a5t caMONPOBEPKU:

Kakue >kuakue u Ta3000pa3Hble HEOJHOPOIHBIE CHUCTEMBI MOJYYAlOTCS U IepepadaThIBaOTCs B
XUMUYECKHUX NTPOU3BOICTBAX?

Uro Takoe AUCHEPCHOHHAS Cpefa U AUcTepcHas (aza?

Kpurepwuiit ApxumMena u ero pusndeckas CynHOCTb

Kak BIusIOT Ha CKOPOCTB OCaXKACHUS pa3Mep, INIOTHOCTH M (popMa AUCIIEPTHPOBAHHOTO BeIecTBa?

Kaxk ycTpoen n paboTaeT OTCTOWHHK ISl CYCIICH3HH C TUIOCKUMH HAKJIOHHBIMH TTOJKaMHU?

[Toyemy B OaTapeiHBIX IUKIOHAX OCAKIAIOTCS YACTHI(BI MEHBILETO Pa3Mepa, YeM B OOBIYHBIX?

Kakue npumepHBbIe JIMHEHbIe CKOPOCTHU ra3a MIMEIOT MECTO B ITUKIOHAX?

KakoB npuHIun paboTsl IEHHOTO arnmnapara’?

KakoBbl (u3nyeckne OCHOBBI 3uieKTpoourcTku? Kakue (akTophl M Kak BIUSIOT Ha CKOPOCTb
AIEKTPOOCAXKACHUS YacTHIl?

10. Yro Takoe «DPUIbTpaLUs HKHUIKIX PACTBOPOBY M KAKOBO €€ 3HAYCHUE B XUMUYECKOW TEXHOJIOTHHU?

Tema 3. TemsoBble nmpoueccsl 1 anmaparbl. Jlureparypa: o-1

wn e

NG~

Bomnpochl [iist CaMOITPOBEPKH:

Kakue mporieccbl XUMHUUYECKOH TEXHOJIOTHH OTHOCSITCS K TEILIOBBIM?

Yro Ha3bIBAETCSI TEMIIEPATYPHBIM OJIEM. A YTO TEMIIEPATYPHBIM rPaAueHTOM?

Kak BeiBouTCS M depeHpranbHoe ypaBHeHHE TEIONpoBOAHOCTH Dyphe U KaKOB (DPU3UUECKHNA CMBICTT
BXOJISIIINX B HETO BEJTMYHH?

KakoB ¢uzuueckuii cMbIci TOHITHS «IHTEHCUBHOCTD M3Ty4YEHHSI»?

B yeM 0c0OE€HHOCTB JTy4eHuCIyCKaHus ra3oB?

Kakue kputepun BXOIST B KPUTEPHAJIbHOE YpaBHEHHE KOHBEKTUBHOTO TIepeHoca Teruia?

HazoBuTte Tpu OCHOBHBIX BUJIA TEIJIOOOMEHA.

B kakoMm ciaydae Oyaer Oosbinuii KOI(DMUIMEHT TEIUIOOTAAYM: MPH KaleabHONH WX IUICHOYHON
KOHJeHcauu?

B kakoMm ciydae ko3dduimeHT TerooTaauyu OyAeT uMeTh OoJbliiee 3HAYCHUE: MPHU My3bIPYATOM HUITH
[UICHOYHOM KHTICHUH?

10. B xakux ciydasx MOXHO NPHUMEHATh (opMyiy TEIUIOOTIaud Al IUIOCKOW CTEHKH K pacueTy

IWJIMHAPUYECKUX TPYyOOK?

Tema 4. MaccooOMeHHbIe npolecchl U annapatsel. Jlureparypa: o-1

NN E

Bomnpocs! aist caMmonpoBepku:

Kaxkue mporiecchl Ha3pIBaIOTCSI MACCOOOMEHHBIMH U MIX OOIITHE MPU3HAKH?

MartepuanbHbIN OalaHC MacCOOOMEHHOTO mpoIriecca

Kak onpenenuTs HanpaBieHHe MaccoTepeaady ¢ IIOMOIIBI0 PAaBHOBECHOH U pabodeit mTuHum?
UTto0 Takoe «BBICOTA, SKBUBAJICHTHAS €AMHUIIC TIEpEHOCA»?

Uro Takoe ynenbHas IOBEPXHOCTh (Pa30BOro KOHTaKTa?

UYro Takoe «kodddunuent muddysunm»?

Uro Takoe KO PHUIUEHT MAaCCOOTaAUN?

Kakwue ¢akTopsl BIUSIOT Ha BEIMINHY KOAPPHUIIMEHTa MACCOOTAAYU?
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9. KakoBBI 0COOEHHOCTH MacCoIepeaadyr B CHCTEMax ¢ TBEPIoH (ha3oit7
10. Kakumu KpUTEpHsIMU OIIMCBHIBACTCS 1OJ00KE MPOILIECCOB MIEPEHOCa BEIIECTBA MACCOIPOBOTHOCTHIO?

ITo camocTOsITEIbHOMY BBINOJIHEHHIO HHAMBUAYATbHBIX 3a1aHUI

VYcBoeHHe MaTepuala AUCUUIIIMHBI BO MHOTOM 3aBUCHT OT OCMBICIIEHHOTO BBIMOTHEHHUS JOMAIITHETO 3a0aHMUs.
ITpu pernennu 3amad 1e1ecoo0pa3HO PyKOBOACTBOBATHCS CIEMYIOMINMHU IPABUIAMH.

1. IIpesxae Bcero, HYyXKHO XOPOILIO BHUKHYTh B YCIIOBUE 33/1a4H, 3aMHCaTh KPATKO €€ yCIOBUE.

2. Ecniit 03BOJISIET XapakTep 3a1a4un, 00s3aTeNbHO CenaiiTe pUCYHOK, MOSCHSIOIINHA €€ CYLIHOCTb.

3. 3a PEAKUMU HCKIIOYCHUAMH, KaxKJas 3a/iada JOJDKHa OBITH CHayaya pcuiceHa B 06H_ICM BHJIC (T. €. B 6yKBeHHI;IX
0603Ha‘I€HI/I$[X, a HC B I1II/ICJ'I€1X), nIpu4eM UCKOMast BEJIMYMHA NOJIKHaA OBITh BbIpa’K€Ha 4€peE3 3a/JaHHbIC BEJIMINHBI.

4. Ilomy4nB perreHre B 00IIeM BHAE, HY)KHO IIPOBEPHUTH, NPaBIIEHYIO I OHO HMEET Pa3MEepPHOCTb.
5. Ecnit 5T0 BO3MOXKHO, HCCIIEI0BATH ITOBEICHUE PEIICHNUS B IIPEETbHBIX CIydasX.

6. B Tex ciydasx, Korja B IpOLECCE HAXOXICHHMSA HCKOMBIX BEJIMYMH IPHUXOIMTCS pPEIIaTh CHCTEMY HECKOJBKHX
TPOMO3JIKHMX ypaBHEHHi (Kak, HaIpUMep, pacieT PaBHOBECHOTO BBIXOJa MPOAYKTa), Lelneco0Opa3Ho CHavala MOACTABUTE B OTH
YpaBHEHUsI YUCIIOBbIE 3HAUSHUS KO3()(DULUEHTOB U JIMIIb 3aTE€M ONPEJEISITh 3HAUSHUH UCKOMBIX BEJIUUHH.

7. TIpu MOICTAaHOBKE B yPAaBHEHUE YMCIIOBBIX 3HAYCHHUI 0003HAYECHHBIX BEIIMYKMH, OOpaTHTe BHUMAHUE HA TO, YTOOBI BCE
9TH 3Ha4YeHWs ObUIM B OJHOW M TOM K€ cUcTeMe eAuHHIl. UTOObI 00JIErdnuTh ONMpEIe/iCHHE MOPSIKA BBIYUCISIEMON BEJINYHHBI,
MOJIE3HO TIPEICTABUTh UCXOJIHBIE BEJUYMHBI B BHIE YMCEN, OJM3KMX K €IWHHIE, YMHOKEHHBIX Ha 10 B COOTBETCTBYIOIIEH
cTeneHu (Hanpumep, BMecto 24700 moacTaBUTh 2,47-10* Bmecto 0,00086— wmcio 0,86 10 u T. I.).

8. IlomyuwB 4YHCIIOBOH OTBET, HYXHO OLIEHHTh €ro HpaBJONOAOoOHOCTh. Takas OLEHKa MOXKET B pse CllydaeB
00HAPYKUTH OMHUOOYHOCTH MOIYIEHHOTO PE3ybTaTa.

Hampumep, MonpHas 10711 HE MOXKeET OBITh OoblIe 1, TEIIOTa UCTIApEHHUsT HE MOXKET OBITh OOJBIIE TEIUIOTHl BO3TOHKH,
sHeprus aktuBanuu 6ompme 500 k/Ik/MOIb U T. 1.

Pemenne 3agauy npuHeceT HaMOOJBUIYIO MOB3Y TOJIBKO B TOM CIIydae, €ClIM OOyJaloIIUHCs pemaeT 3aJady CaMOCTOSTENBHO.
Pemuts 3amauy 6e3 momoru, 6e3 mMoaCKa3Ky 4acTo OBIBAET HEJIETKO M HE Bceraa yaaercsa. Ho naske He yBeHUaBIIHECS yCIIEXOM
MOIBITKY HAlTU pelieHHe, eCld OHM MNPEeINPUHUMAINCh JOCTaTOYHO HACTOMUYMBO, MPUHOCAT OLIYTHMYIO IONB3Y, TaK Kak
Pa3sBUBAIOT MBIIUICHHE U YKPEIUIAIOT BoJ0. PelieHue 3a1a4d HU B KOEM ciIydae He cilelyeT OTKJIaAblBaTh Ha MOCICIHUM Beuep
nepes 3aHATHAMH, KaK, K COXKaJCHHIO, HEPEIKO ITOCTYIAIOT CTYICHTHL. B 3TOM ciyuae Goiee CIOXKHBIE M IIPUTOM Hamboiee
coziepKaTeIbHBIE U IOJIE3HBIE 3a/Ia4M 3aBEJIOMO HE MOTYT OBITh PElleHEL. B pekoMeHIyeMbIX yueOHHKax M cOOpHMKax 3aj1ad, B
paszene, B KOTOPOM IOMEINEHbI 3afauu I PEIISHUs,, UMEIOTCs IPHMeEpHl (paccMoTpeHHble 3agadn). [losToMy ToMdKOM K
PELICHNIO JTaHHOH 331a491 MOXKET MOCITYXHUTh 03HAKOMIICHHE C HECKOJIBKAMH PEIICHHBIMHU 3aJaYaMH.

Cpenu 00y4arolMxcs 4acTo BCTpedaeTcs 3a0IIysKICHHE - OHU CUUTAIOT, YTO OIIMOKA B MOPSAAKE BEIUYHMHBI (1aKe HA HECKOJIBKO
MOPSIZIKOB) MEHee CYIIECTBEHHa, YeM OIIMOKa B 3HavaIux nudpax. Heo00CHOBaHHOCTh TAKOTO MHEHHS JIETKO 0OHAPY)KHBACTCS
Ha cienyfomeM mnpumepe. OmmoOKa, 3aKTI0Yalomascss B TOM, IYTO BMECTO 5 momydeHo 8, coctaBiseT 60 %, B TO BpeMs Kak
ommMbKa BCEro Ha OIHH HOPSIOK (Hampumep, BMecto 10* monyueno 10°) cocrasmser 900 Y%.

ITo noaroroBke K 1a00pPaTOPHOMY NPAKTUKYMY

1. OcBoeHHme CTYICHTOM JaOOPAaTOPHOTO MpPAaKTHKyMa — HEOOXOoAWMas COCTaBHAas YacTh pPabOTHl CTYAEHTa IIPH
ocBoernu kypca PPC. Kaxnaplli CTyJeHT 3a OAMH CeMeCTp JOJDKSH BBIIOJHHWTH 110 HWHAMBHAyaldbHOMY rpaduky (ecim
CIIEIMAIILHO HE OTOBOPEHO) JabOpaTOpPHBIX paboT, yKa3aHHBIX B «MapIIpyTHOM» Jyucte. ['paduk paboT CTyZeHT moiydaer 3a
HEZIeJTIo 10 Hadasia JJabopaTOPHOTO MPaKTUKyMa.

2. Kaxziplit CTy/IeHT nepesi HayaaoM ceMecTpa MoJIydaeT MOJIHBIH KOMIUIEKT JINTEpaTypsl - Habop y4eOHBIX mocoOuii, B
KOTOPBIX ITOMEUICHBI ONMCaHus JTabopaTopHBIX paboT. MHCTpyKIuu mo nabopatopHbIM paboTaMm, OTCYTCTBYIOIIUM B YUEOHBIX
MOCOOUSIX, IMEIOTCS B UNTAJIBHOM 3ajie OMOINOTEKE W B COOTBETCTBYIOIIEH Ta00paTOpHK Ha Kadepe U KKK CTYIEHT MOXKET
MOJIYYUTh €€ BO BpEeMEHHOE Mojb3oBaHHe. OmucaHne KaKaoi 1adopaTOpHOH pabOThI COAEPKUT OCTATOYHO MPOpaboTaHHOE
TEOPETHYECKOE BBEJCHHE, OCHOBHBIE pacueTHble (opMyinsl M (OpMydbl pacyera MOTPENIHOCTH, MOAPOOHOE OIMHMCaHHe
1abopaToOpHON YCTaHOBKH, CLICHAPUH MPOBEICHUS JTa0OPAaTOPHOW PabOThI, BUIBI TAOJHII, A BHECCHHS B HHUX PE3ylbTaTOB
I/ISMepeHl/Iﬁ, KOHTPOJIBHBIE BONIPOCHI, JAIOIMUE CTYACHTY BO3MOXXHOCTb OCYILIECTBUTE CAMOKOHTPOJIb YPOBHSA cBOEi IOATOTOBKHU K
pabore.

3. CrynmeHT nomyckaeTcs K BBINONHEHHIO PabOTHI TOJBKO IIOCTE «JOMyCKa», T.e. INPOBEPKH MperojaBaTeieM
TOTOBHOCTH CTY/IeHTa. | OTOBHOCTB CTY/IEHTA K BBIIIOJIHEHHIO JJAOOPATOPHOM PabOThI COCTOUT B CICAYIOLIEM:

a) B XKypHale (B KadecTBe JKypHajla HCHOJB3yeTcsi oOImas TeTpaab) MMEETCsl OIMCaHWe TeKyIeH JabopaTopHOM
paboThl: Ha3BaHHWE pPabOTHI, TEOPETHUECKOE BBEAEHHE, CXEMa YCTAHOBKH, paboune ¢(opMynas! n (GopMynsl Uil pacdeTra
MOTPENIHOCTEH; IepedeHp NPHOOPOB M INPHUHAMIEKHOCTEH (TEXHHYECKHE XapaKTEPUCTHKH 3aMONHSIOTCS B JIabopaTopum);
HepeyeHb 3aaHNK U TaOIMIBI AT 3alIUCH PE3yIbTaTOB U3MEPEHHUI;

0) 3HaHME HKCIIEPHMEHTa U TEOPHH JaHHOI paboThl B paMKaxX OMHCAHUS PabOTHI B IPAKTUKyMe W yIeOHHKe, YMEHHE
paboTath ¢ mpudOpaMH, yCTaHOBKAMH, 000PYIOBaHHEM;

B) 3HaHHE MMPaBHJ TEXHUKH OE30MAcCHOCTH MpH padore ¢ mpubopamu M 00OpyHOBaHHEM, HUCIOJIB3YEMBIM B JaHHOM
pabore.
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CTyZeHT He JIOIMyCKaeTcs K BEIIOIHEHUIO PaOOTEHI, €CITH:
a) OTCYTCTBYET J1a00paTOPHBIH >KypHAJI HIIM HE IMOATOTOBJICH IIPOTOKOI,

6) CTyIEHT He 3HAeT TeOpHu pabOTHl B paMKax TEOPETHYECKOTO BBEICHUS B MPAKTUKyMe M HE MPEACTaBIIET, YTO U
KaKHM METOJIOM OH OyIeT H3MepSTh;

B) OTCYTCTBYET OCITBIH XaJar.

OnHAako 10 OKOHYAHUs JIa0OPAaTOPHOTO 3aHITHS CTYASHT, HE MOJNYYHMBIIMH NOIYCK, paboTaeT B J1abOpaTOpHH, yCTpaHssI
JONIyIIEHHBIE HeIOpaOOTKH.

4. CryneHTaM, NpONYCTHBIIMM 3aHATHS IO YB@KHUTENBHBIM INpHYMHAM (MMeeTcs MONMYCK U3 JIeKaHaTa),
HPEIOCTABISETCA BO3MOXKHOCTD €€ BBIIIOJIHEHHS BO BpEMsI YKa3aHHOE BEAyLIMM npenonasareseM. CTyaeHTaM, IpOMyCTHBLINM
3aHATHS 10 HEYBAKHUTENBHBIM IIPUYMHAM, IPEIOCTABISICTCS BO3MOXHOCTH €€ BBIIIOJHEHHWS B 3a4eTHYIO HENeNmio Ha
«Iy0IepcKoM» 3aHATHH BO BpeMs, YKa3aHHOE BeyIIUM IIPerojaBaTeeM.

5. B TedeHne 0THOTO 3aHATHA AOIYCKAaeTCs BBIOJHEHUE HE 0ojiee 0JHO J1a00paTopHOl pabOTHI.

6. He momyckaercs coBmecTHass paboTa 2-X W OOJIBIIETO YHCNIA CTYISHTOB 3a OJHON YCTaHOBKOH, €CIHM 3TO He
HPEIYCMOTPEHO METOIMYECKUMH YKA3aHHAMM K BBITIOJHCHHIO TaHHOW paGoTHI.

8. Ha turynpHOM HcTe 71a00paTOPHOTO JKypHala MOJDKHBI OBITH yKa3aHBl (aMIUIHS W MHUIHAIBl CTYICHTA, KOJ
yueOHOH rpymmnel. OdopmieHne Kaxmoid paboThl HayMHAeTcs C HOBOW crpaHMIBl. CXeMbl W TpadUK{  BBIMONHSIOTCS
KapaHJaIIoM, BCe 3aIliCH JIENIAalOTCs PydKOH, Uil rpaduKoB MCHONB3yeTcs MIJUIIMETPOBasi Oymara, WIM OHH BEITOJHSIOTCS C
HCTIOJIb30BAaHHEM KOMIIBIOTEpa; IpadMKH BKICHUBAIOTCA B JlabopaTopHbI sxypHal. Ilpu odopmieHun paboTel HEOOXOAUMO
BBIICIATh CTPAHHUIBI JUI pacyeToB. Ha pacuyeTHBIX cTpaHHLaX AOJDKHBI 00S3aTe]bHO NPHCYTCTBOBAaTH padoune (HopMyisl ¢
HOJICTAaHOBKOIl pe3y/IbTaTOB MPSIMBIX M3MEPEHHIl U (U3MUECKUX KOHCTaHT B OJHOI cucTeMe equHMI. Ha 3THX e cTpaHmmax
HPOM3BOAMTCS pacueT morpernHocteil. OdopmieHne pabGoThl 3aBepilaeTCss HAHMCAHHEM BBIBOJOB. B BBIBOJAX JIOJDKHBI
COZIEPXKATHCSI OTBETHI Ha CIIEAYIOIIHE BOIIPOCH:

a) 9TO M KaKUM METOJIOM H3MEPsLIOCh,

0) IpU KaKKUX YCIOBUSAX;

6) pe3yJIbTaThI ¢ abCOTIOTHON U OTHOCUTENBHON MOTPEITHOCTMHE; aHAIIM3 PE3yIBTATOB H MIOTPELIHOCTEH.

ITpueM «3amuThD» 110 J1abopaTopHOi paboTe 3aKIII0YaeTCs B MPOBEPKE:

a) pe3yJbTaToB paboTH,

6) ZOCTOBEPHOCTH PACUETOB U UX COOTBETCTBHS H3MEPEHHUSIM,

B) IPAaBIJIbHOCTH ITOCTPOCHHS rPahHKOB,

r) odopmiteHus paGOThI H BHIBOJIOB.

Pabora cuuraercs Sa‘ITeHHOﬁ, €CJIM Ha CTpaHULEC, TI€ HAYMHACTCA €€ OIMCaHUuC, UMECTCA 3 moamucu npenogaBaTeiis: 3a
«OOMYCK», «BBIIIOJIHEHUEC) U «3allUTYy» C YKa3aHUEM NAaThl.

ITo paGore ¢ auTeparypoii

B paboueit nmporpamMe JUCHMIUIMHBI IPEACTABIEH CIIMCOK OCHOBHOM M JIOMOJHHUTEIBHON JIUTEPATYPhl — 9TO YYEOHUKH,
y4eOHO-MeTOJMIeCKHe NOCOOUs Min yKa3aHus. J{OMOMHUTENbHAs TuTepaTypa — y4eOHUKH, MOHOrpaduu, COOPHUKH Hay4HBIX
TPY/OB, )KypHAIBHBIC ¥ Ta3€THBIE CTAThH, Pa3JIMYHbIC CIIPABOYHHKH, SHIUKIIONEANH, IHTepHeT-pecypChl.

JIrobast popma caMOCTOSATENHHOM PabOTHI CTyIeHTa (IOATOTOBKA K CEMUHAPCKOMY 3aHSTHIO, TOKJIATy U T.II.) HAYMHACTCS
C M3Y4YEHHs COOTBETCTBYIOLIEH JTTEpaTyphbl Kak B OMONIMOTEKe / 3JIeKTPOHHO-OMOIMOTEYHON cucTeMe, Tak U goma. V3ydeHue
YKa3aHHBIX HCTOYHUKOB PaCIINpSET IPaHUIbI TOHUMaHUS PeMeTa UCIUILIHHBL.

IIpu paborte ¢ nuTepaTypoll BBIIENSIOTCS CIEeIylonIne BUABI 3ammceil. KoHCIeKT — KpaTkas cxeMmaTHdecKas 3alich
OCHOBHOTO COJIepXKaHUS HaydHOH paboTsl. Llenpio sBIsieTcs HE NEpeNHCHIBAHUE MIPOM3BENCHHUS, a BBIIBICHHE €T0 JOTHKH,
CHCTEMBI J0Ka3aTeJbCTB, OCHOBHBIX BBHIBOJIOB. XOpPOLIMH KOHCIEKT JIODKEH COYETaTh ITOJHOTY H3JI0XKEHHS C KPaTKOCTHIO.
Ilutata — TOYHOE BOCIPOU3BEICHHE TEKCTa. 3aKIJIIOUAeTCs B KaBBIYKUA. TOYHO YKa3bIBaeTCsl CTPAHUIA MCTOYHMKA. Te3UCHI —
KOHIICHTPHPOBAHHOE M3JI0)KEHHE OCHOBHBIX MOJIOKEHUH MPOYMTAHHOTO MaTepuaia. AHHOTAILMS — OYEHb KPAaTKOE M3JIOKEHHUE
COZIepKaHMs IPOYUTAHHOU paboThl. Pe3tome — Hanbosee oO1re BHIBOABI M MOJIOKEHHS PabOTHI, €€ KOHIENTyalbHbIe UTOTH.

7.9. MeTtoauueckue PpEeKOMEHAAMH MO oﬁyqeﬂmo JIMI € OTPAHUYECHHBIMU BO3MOKHOCTAMMU 310POBbA
H UHBAJIN]10B

IIpodeccopcko-mpenogaBaTenbCKHid coCTaB 3HAKOMHUTCS c TICUXO0JI0T0-(DU3UOTOTUIECKIMH
OCOOCHHOCTSIMH ~ OOYYAIONIUXCS WHBAIAAOB H JIUI C OrPAHUYCHHBIMH  BO3MOXHOCTSMH  3JIOPOBBS,
WHIUBUAYAIGHBIMHA  TPOTpaMMaMH  PEaOMIUTAIMU  HWHBAIHAOB (Tpu Hanwmuuu). [Ipu  HeoOXoauMMOCTH
OCYILIECTBIIICTCS JAOTOJTHHUTEIbHAS MOJACPKKA TIPEHOJaBaHUs IICHXOJIOTAMH, COIUAIBHBIMU PaOOTHUKAMH,
MPOIICAITNMHE MOJTOTOBKY aCCUCTCHTAMH.

[Ipennonaraercs MCIONB30BATh COIUANBHO-AaKTHBHBIC W PE(ICEKCUBHBIC METONBI OOYYCHHS, TEXHOJIOTHH
COLIMOKYJIBTYPHOU peaOWINTAIlK C LEJIbI0 OKA3aHWs IMOMOINM B YCTAHOBIICHHH IMOJHOICHHBIX MEXIMYHOCTHBIX
OTHOIIIEHHUH C ApYTUMHU CTYACHTAMH, CO3JaHUN KOMq)OpTHOFO IICUXOJIOTUYECCKOT'O KJIMMaTa B CTy}leH‘IeCKOﬁ rpymnIe.
TTon6op u pa3paboTka y4eOHBIX MAaTEPHAIOB MPOM3BOMATCSA C YYETOM NPEJOCTaBICHUS MaTepuaia B Pa3InIHBIX
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(hopMmax: ayauambHOH, BU3YalIbHOM, C MCIIONB30BAHNEM CIICHHANBHBIX TEXHUYECKUX CPEICTB M MH(POPMAIIMOHHBIX

CHUCTEM.

OcBoenue auctumuInHb tunamu ¢ OB3 ocymecTBiIseTcs ¢ NCIOIB30BAHUEM CPEICTB O0YUCHHS OOLIETO U

CIICIIHAJIbHOTO Ha3HAYCHHUA (HCpCOHaJILHOFO " KOJIJICKTUBHOT'O PICHOJIBSOBEIHPISI).

Hns crynentoB ¢ OB3 mpenycmarpuBaercst gocTymHas (popMa HpefOCTaBICHUS 3aJaHU OLEHOYHBIX

Cp€AcCTB, a UMEHHO!

B TI€YaTHOI WJIN 3JIEKTPOHHON (opMe (IS JINI ¢ HAPYILIEHUSIMH ONIOPHO-/IBUTaTEILHOTO aIllapara);

B NEYaTHON (OpMeE HWIIM SJIEKTPOHHOH (GopMe ¢ YBETMYCHHBIM IIPUPTOM M KOHTPACTHOCTBIO (IUIs JIMIY C
HapyLICHUSIMHU CITyXa, Peuu, 3peHUs);

METOJIOM YTECHUSI ACCUCTEHTOM 3aJ[aHusl BCIYX (111 JIML C HApYIICHUSMH 3PEHUS).

JlabopaTopHbie pabOTHI BBIIOIHSIIOTCS METOJIOM BBIYHCIUTEILHOTO IKCIIEPUMEHTA.

CryneHTaM ¢ MHBAJUAHOCTHIO YBEIMUYMBAETCS BpEMs Ha NMOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOIIPOCHL.

JIn1s TakuX CTyJEHTOB MPEyCMaTpPUBAETCs JOCTYIHAS (popMa MpeocTaBICHNS OTBETOB HA 331aHUS, 3 IMEHHO:

MICEMEHHO Ha OyMare MM HabopoM OTBETOB Ha KOMIBIOTEpE (IUIS JIUI] ¢ HAPYIICHUSAMH CITyXa, PEUH);
BBIOOPOM OTBETa M3 BOSMOKHBIX BAPHAHTOB TP TECTUPOBAHUY C HCIIOIb30BAHUEM YCIYT aCCHCTEHTA (I
JIMIL ¢ HapYIICHUSIMU OTIOPHO-ABUTATEIILHOTO allllapaTa);

YCTHO (VIS T ¢ HAapYIICHUSIMHU 3PEHUS, OTIOPHO-IABUTATENEHOTO alapaTa).

IIpn HeoOXomuMocTH [uIsi OOYdYarOIIMXCS C WHBAIMWAHOCTBIO IIPOLIEAYpa OIEHHBAHUS PE3YJITaTOB

O6y‘IeHI/I$I MOXKET NPOBOAUTHLCA B HCCKOJIBKO 3TAIlOB.

8. YHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECIIEYUEHHUE JUCHUIIJINHbBI

8.1. [lepevyeHb OCHOBHOIi U IONMOJTHUTEIbHOM JUTEPATYPHI, HEOOXOAMMOIi 1JIs1 0CBOECHHS

JUCIUTIINHBI

a) OCHOBHAasl JINTeparypa

OcHoBHast Jmreparypa Pexum JoCTy1a ObecreueHHOCTh

O-1. 1. Kacarkun A. I'. OcHOBHBIE HpOIECCHl U
anmaparbl XUMUYECKON TexHosoruu, 10-oe u3f. - | bubmnorexa HA PXTY Jla
M.:0O00 TJ Anpguc, 2004, -753c. .

0-2. [TaBnos K. ®., Pomankos II. I'., HockoB A.

A. Ilpumeps! 1 3a/1a4u 110 KypCy NPOLIECCOB U

oe u3a. -.M.: 000 «PycMeauaKoncant», 2004. - | pusmorexa HI PXTY la
576 c.

annapaTroB XUMHUYECKOU TexHooruu, 11-

0) /J0MOJIHUTELHAS JUTEpPaTypa

OcHOBHas UTepaTypa Pexxum poctyna OobecneueHHOCTh

OcHOBHas UTepaTypa Pexxum nocryna OobecneueHHOCTh

HUM.

J-1. 1. ®dareeBa H.B., JloopoBenko B.B u np.

T'unpomexanndeckue MIPOIECCHI. CoopHHK
ma00paTOPHEIX pa oot /IOY BIIO PXTY

nHeTuTyT (Primain), HoBomockoBcK, 2008.
— 48 c. MatBeeB B.K. BaHku HaHHBIX B XUMHUECKOM
TepmoanHamuke. —M.: MI'Y. 1989. —157 c.

JA.UN. Menneneea, HoBoMockoBcKkui
bubnuoreka HU PXTY Ha

J1-2. ®ateesa H.B., [lobposenko B.B u ap.
IIPOLECCH] U aNapaThl XUMUYECKOH TEXHOJIOTHH.

bubnnoreka HU PXTY Ja
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JlaGopaTopHBIif MPAKTHKYM I10 TEIUIOOOMCHHBIM
nporeccam /I'OY BITIO PXTY um. JI.H.

MenneneeBa, HoBoMmockoBCcKkuit
Hosomockosck, 2009. - 76 c.

(pumman),

WHCTUTYT

-3 ®ateeBa H.B., Memepskos I'.B. u np.
[Ipouecchl u annapaTsl XUMUYECKON TEXHOJIOTHH.
JlabopaTOpHBI TMPAKTHKYM 110 MaCCOOOMEHHBIM

nponeccam. /I'OY BIIO PXTY um. JI.H. BuGamorexa HA PXTY
Menpeneesa, HOBOMOCKOBCKUI ~ MHCTUTYT

(punman), HoBomockosck, 2010.-92 c.

J1-4 OCcHOBHBIE NPOLIECCHI U armaparsl

XUMHUUecKoit TexHonoruu. [Tocobue nmo

MIPOEKTUPO Banuto. [lox pen. IO. U. | BuGnnorexa HU PXTY

HeitHepckoro. - M. : Xumus, 1983. -272 c.,

1991. 496 c.

8.2. Unpopmanmnonnbie 1 HHGOPMALMOHHO-00pa30oBaTe/IbHbIE pecypchl

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUITJIMHbI

VueOHble ayAUTOPUM Ul MPOBEACHMS 3aHITHH JICKIMOHHOTO THIIA, 3aHSATHH CEMHHApPCKOTO
THIIA, TPYIIOBBIX W HWHAWBHIAYaJIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJS M IPOMEXKYTOYHOI
aTTeCTallMM, a TaKKe MOMEIICHUS MI1 CaMOCTOSTENBHOW pabOThl OO0yYaroIIMXcs, OCHAILCHHbIC
KOMIIBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOJKIIOYEHHsS K ceTh «VIHTepHeT» U obecrieyeHHbIe
JOCTYIIOM B 3JIEKTPOHHYHO HH(OPMAIMOHHO-00pa3oBaTebHyt0 cpeny WHCTHTYTa, MOMENICHHS [UIst
XpaHeHus! U NpOoQUIAKTUIECKOTO 00CITyKUBaHHS Y4€OHOTO 000PYI0BaHHUS

HaunmeHnoBanue
CIeIMAIbHBIX TIOMEIIeHUI
M TIOMEIICHUH 1151
CaMOCTOSATEITBHOH pabOoTEI

OCHaIIIeHHOCTH CIIeNUATBHBIX TOMEIIEHHH U OMEISHHH UL
CaMOCTOSATEIbHON paboTHI

IIprcnoco6IeHHOCTD TOMEIeHUH
JUISL KCTIOJTB30BAHMsI HHBAIMIAMU U
JIMLAMH C OTPaHUYEHHBIMH
BO3MOXKHOCTSIMHU 3710POBBSI

Jlexumonnas ayauropus
452 (xopmyc 4)

Y4eOHbIe CTONBI, CTYJIbS, TOCKa, MEJ
IMepeHoCHas Npe3eHTAIMOHHAs TeXHHKa (IIOCTOsTHHOE XpaHeHue B aya. 470

npucroco0IeHo (yKa3aTh 4To
MMEHHO)

Aynuropus s
MIPOBEJICHNS 3aHATHH
CEeMHHApCKOT0 THIIA.

VY4eOHbIe CTONBI, CTYJIbS, HOCKA, MEI
ITepeHocHas mpe3eHTaMOHHAs TEXHUKA (TIOCTOSTHHOE XpaHeHue B ayx. 470

MPHUCTIOCO0IEHO (YKa3aTh 4TO
HMMEHHO)

(BBITIOJIHEHHUSI KyPCOBBIX
pabot)

452(xopmyc 4)
Aymutopust IJ1st KypcoBOTO | YueOGHBIE CTOJIbI, CTYIIbs, JOCKa TIPHCTIOCOOIIEHO (yKa3aTh 4TO
MPOEKTUPOBAHUS [NeperocHast mpe3eHTAMOHHAs TeXHUKA (TOCTOSIHHOE XpaHeHue B aya. 470 HMMEHHO)

Aynuropust s
IPYNIOBBIX U
HHUBUYaIbHBIX
KOHCYJbTaIUi
00y4aromuxcst

V4eOHbIE CTONbL, CTYIbs, JOCKA, MEIT
[NeperocHast mpe3eHTAMOHHAS TeXHUKA (TOCTOSHHOE XpaHeHue B aya. 470

MPHUCTIOCO0IEHO (YKa3aTh 4TO
HMMEHHO)

Aynmuropust 1715 TEKYIEro
KOHTPOJIS U
MIPOMEXKYTOUHOM
aTTECTALIUI

Y4eOHbIe CTONBI, CTYIIbS, 10CKa, MEIT
[epeHocHast Ipe3eHTAIMOHHAS TEXHUKA (IIOCTOSIHHOE XpaHeHue B ayn. 470

TIPHCTIOCOOIIEHO (yKa3aTh 4TO
HMMEHHO)

Aynutopus s
CaMOCTOSATEIIbHOH PaOOTHI
CTY/ICHTOB

MK Pentium 1000MI'11 ¢ onepaTuBHO# naMsaThi0 512 MOaiT 1 mamMsThIO Ha
kKecTKoM aucke 8 ['6aiiT (2 mT.) ¢ BO3MOXKHOCTBIO IPOCMOTpPa
BHJICOMATEPUAJIOB M MPE3CHTAIHA.

JHoctyn B UnTepHeT, k OBC, 3neKTpOHHBIM 00pa30BaTENbHBIM H
MH(POPMAIIMOHHBIM pecypcaMm, 6a3e JJaHHBIX 3JIeKTPOHHOTo Katanora HU
PXTY, cucreme ynpasieHust yueGHbMu Kypcamu Moodle, yue6Ho-
METOANYECKUM MaTepuajIaM.

ITepeHocHas mpe3eHTaMOHHAsI TEXHUKA (TIOCTOSTHHOE XpaHeHue B aya. 470
ITpunTEp N1a3epHbIH

MPHUCTIOCO0IEHO (YKa3aTh 4TO
HMMEHHO)
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CkaHep

HOMGIIICHPIG JUISL XpaHCHU Vuebubie CTOJIBI, IHKa(lJI)I, CTYJIbs, JOCKa

U PO HIAKTHIECKOrO Cpencrsa (1pubOpsI, CTEH1bI), HEOOXOIUMBbIE JUIs IIPOBEICHUS
00CITy)KHBaHUS Y4eOHOrO npOGHIAKTHYECKOr0 00CTy)KUBAaHHS yIeOHOr0 000pyI0BaHHS
000pyIoBaHHS

TexHuuyeckue cpeacTBa 00y4eHHs, cIyKallue A5 NPeI0CTaABICHH
yuyeOHoil nHpopManuu 00JILIIOH Ay TUTOPUH

Hoyt6yk hp 4,2 I'Tu, ¢ onepaTuBHO maMsaTbio 8 MOaiiT, sxecTkM auckoM 1 TGalT ¢ BO3MOKHOCTHIO
MPOCMOTpPa BHAECOMATEPHATIOB M MPE3EHTAINH, C HEOrpaHWYEHHBIM gocTynoM B MHTepHeT, kK OBC, amekTpoHHBIM
o0pa3oBaTenbHBIM U MH(OpMALMOHHBEIM pecypcaM, 0a3e TaHHBIX JJICKTPOHHOro Karanora VHcruryrta, cucteme
ympaBieHust yueoHsiMu Kypcamu Moodle, yue6Ho-MeTonnuecKUM MaTepHaiaM.

IIpoextop

Hocka

Ckanep

IIporpamMHoe oGecnieyeH

[lepeueHs TUIIEH3NOHHOTO MPOTPaMMHOT0 oOecriedeHus. PEKBU3NTHI TOTBEPIKAAOIIETO JOKYMEHTA
ITporpamMmHOe obecneyeHne, obecednBaroniee BO3MOXKHOCTh IPOCMOTPA MaTepHaioB Ha JJEKTPOHHBIX
HOCHTEJISAX, nocTym K nporpammam MS Office u Mathcad, mporpamme koMIbroTepHOTO TecTHpOBaHHs. SanRav.

IleyaTHble U 1eKTPOHHBIE 00pa3oBaTebHble M HHPOPMALIMOHHbIE PeCYPChI:

NudopmannoHHO-MeTOAUYECKHE MaTepuaibl: Yy4eOHbIE IOCOOMS MO IUCIUIUIMHE;
pa3IaToOYHBIA MaTepual K pasjiesam JICKIIMOHHOTO Kypca; albOOMBI  PEKJIAMHBIE MPOCHEKTHI C
OCHOBHBIMH BUJAaMH U XapaKTEPUCTUKAMU .....

DNeKTpoHHBIE 00pa30BaTENBLHBIC PECYPCHI: 3JCKTPOHHBIC MPE3CHTAIMH K pasjeiam
JIEKIIMOHHOTO Kypca; y4eOHO-MEeTOquYecKre pa3paboTKu B DJIEKTPOHHOM BHJE; CIPABOYHBIC
MaTepuaiabl B TEYaTHOM W DJEKTPOHHOM BHJE; KadeapanbHas OHOIMOTEKa 3JIEKTPOHHBIX
U3JaHUuN

YyeOHo-HAIAAHLIE TOCOOUS:
He umerorcs
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JIONOJHEHUS U UBMEHEHUS B PABOYEN IPOT'PAMME
JUCHUIIIIMHBI _Tnpoyeccot u annapamvl XUMu4eckol mexnoa02ui

na 201 ¢ 2017 yueOublii roa

Hanpasnenune noarotoku _15.03.02 Texuonozuveckue mawunst u 06opyoosariue

HanpasneHHOCTS (MTpohHib) MOATOTOBKY «_Mauunbl u annapamel XUmMu4eckux npousso0cme

dopma obyueHus 3a0uHas

[potuTs eiicTrre paGoucii mporpammst na 2014-2017 yueGublii roa 6e3 D0MONTHEHNH 1
HM3MCHCHUI.

Cocraputenmu (pa3padoTurky) pabodeit mporpaMMel _ 7~ /Meuiepskos [".B. /

JlononteHuss U u3MeHeHus B pabodeil mporpaMme pacCMOTPEHLI U 0J0OpEeHbl Ha 3aceaHuH
kaheapsl OyHaamMmeHTaIbHas XAMHsI

«5» 25 2018 r, mpotokor Ne__f g
3 £~
3a. kapeapoit GX e e /Kuzum H.®./
")
Pyxosoauresns OOIT /@/ Z/m/e%\ms b.IL/
r 4 :

JIOTIONTHEHNsT W W3MEHEHHs B pabodell mporpamMMe pacCMOTPEHBI M OH0OpeHBI Ha 3acelaHuH
xapeapel OXII u Buecensr B OOTI

«» ¢J 201€ r, mpotokox No_ 7

o o W
3aBenyrommuit Kadeapoit 16¢ ; agonos B.IL/
& /
JIOTIOSTHEHUS 1 H3MCHCHHS COTTIacoBa JICKAHOM 3a0YHOT0 U 0YHO-3a04HOTO (haKyybTeTa
Jlekan ¢akyabTera /9 /CtexonbuukoB A.1O./
77"
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JONOJHEHUS U U3BMEHEHUSI B PABOULEH ITPOI'PAMME
JAUCHUTIJIUHBI _lpoyeccst u annapamul Xumu4eckol mexHoa02uil

Ha 2018-2019 y4aeOHbBIIH rox

Hanpasnenue noarorosxu _15.03.02 Texnonoeuveckue mawunbl 4 060pyoosanue

HanpaBnenHocts (npoune) noaroToBky « Mawunbl u annapamsl XUMuieckux npou3goocme

®opma o0yueHus 3a04Hast

3aMEHUTh HA TUTYJIEHOM JIUCTE \, G
MUHHUCTEPCTBO OBPA3OBAHUA U HAYKHW POCCUUCKOU ®EJJEPALIMN
Ha
MUHHUCTEPCTBO HAVKU U BBICIIET'O OBPA3BOBAHMSI POCCUMCKOM

OEJEPALIUN

CocraButenu (pa3paboTunky) padoueit IIpOI”paMMb}flf/%/ /Memepsikos I".B. /

Homnonnenuss u u3MeHEHHs B pabodel IporpamMme paccMOTpeHBI W 000peHbI HA 3aceaHuu
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