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PaGouast mporpaMma JUCIUIUIMHBI pa3paboTaHa B coOTBETCTBHH ¢ PeepaibHbIM rocyIapcTBEHHBIM 00pa-
30BaTeNIbHBIM cTaHIapToM Beiciiero oopazoBanus (PI'OC BO 3++) mo HampaBiIeHUIO MOATOTOBKH
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IIpomoxon 3aceoanus om «20»utonna 2023 2. Ne7 nns 2023 roga npuema
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1. HEJIM U 3AJAYU OCBOEHUSA JUCHUIIIMHBI
1.1. Henbto ocBOeHUS AUCHMIIMHBI SBIsECTCS (POPMUPOBAHHE Y CTYACHTOB TeOpETHYE-
CKOM 0a3bl JUIs MOCIIEAYIOIET0 OCBOCHUS MPHUKJIAAHBIX AUCIHHUILIMH U TPOPECCHOHATBHBIX KOM-
NETeHIUI B 00J1aCTH XUMHUYECKUX U 3JIEKTPOXUMHUECKUX MPOIIECCOB.

1.2. 3agaum ocBOCHUSA TMCHUIIMHBI (MOLYJIs1):

— (OopMHUPOBaHHE MIPEICTABICHUA 0 XUMHUIECKUX U DJIEKTPOXUMHUIECKIX PEAKTOpax;

— npuoOpeTeHre HABBIKOB pacyeTa XUMHUECKUX U AJIEKTPOXUMHUUYECKUX PEaKTOpPOB;

— q)OpMI/IpOBaHI/Ie HaBBIKOB praBJIeHI/ISI XUMHUUYCCKUMU U BHGKTpOXI/IMI/I‘-IeCKI/IMI/I peaKTo-
pamu.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBbBI

Hucuunnuna b1.B.O/1.7 «XuMudeckue peakTopbl» OTHOCUTCA K JUCHUILIMHAM 0a30BOi
yacTu o0s3aTenpHas AUCHUILIMHA BapUaTUBHON yacTH, GOpMHUpyeMOil ydacTHHKaMU 00pa3oBa-
TenbHBIX OTHOIIeHUH broka 1 «ductumnuuel (Moaynu)» pabouero yueOHoro ruiana OIl mo
HarnpasiaeHuto 18.03.01 «Xumudeckas TEXHOJOTHSA», HAMPABICHHOCTh: « T€XHOIOTHS 3JIEKTPO-
XUMHUYECKHUX MTPOU3BOCTBY» U OCBAUBACTCS B / CEMECTpE.

Jljis ycrienHoro 0CBOEHUs AUCHUIUIMHBI CTYIEHTY HE0OXOIUMBI 3HaHUs KypcoB «Mare-
MaTuKay, «Pu3nka», «XUMHS JJIEMEHTOBY, «AHATUTHICCKAS XUMUS U (PU3UKO-XUMUICCKIE Me-
TOAbI aHanmu3a», «Dusmdeckas Xumusa», «OpraHudeckas XUMUA», «IIEKTPOTEXHHKA H IPO-
MBIIUICHHAS JJICKTpOHHKA», «[Ipolecchl W MEXaHWYECKHE ammaparbl XUMUYECKHX IPOH3-
BOJICTB», «MoJenupoBaHNe XUMHUKO-TEXHOJIOTHYECKUX MPOIeccoBy, «TeopeTnudeckas 3JIeKTpo-
xumusy, «Kopposus 1 3amuTa MeTaioBy.

JucuumnnuHa «XUMHYECKHE PEaKTOPhD» SBISAETCS OCHOBOM Ui MOCIEAYIOLIEro U3yde-
HUS JUCIHHUIUINH «JIEKTPOXUMUUYECKHE TEXHOIOTUNY, «O00pyI0BaHNE U OCHOBBI IIPOSKTHUPOBA-
HUS 1IEXOB TaIbBAHOMOKPBITHIY, «O00pyI0BaHNE U OCHOBBI MONyUYEHHUSI XUMUYECKUX MaTepua-
n0B», «O00pyIOBaHNE U OCHOBBI MPOEKTUPOBAHUS XUMHUUYECKUX MCTOYHHKOB TOKa». [Iprobpe-
TEHHBIE B paMKax AUCIMILTUHBI « XMMHUYECKHE PEaKTOPbI» YMEHHUS MPUMEHSIOTCS B MPOU3BOJ-
CTBEHHOM (IIPEeIAUINIOMHON ) MMPAKTHUKE B § y4eOHOM ceMecTpe.

3. KOMIIETEHIIUHA OBYYAIOUIET'OCS, ®POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUS JNCIUITIJINHBI
3.1. IIpouecc n3ydeHust AUCUMILIMHBI (MOAYJsl) HAaIpaBlieH Ha (OPMUPOBAHUE DJIEMEHTOB
cienyomux npodeccuoHaNbHBIX KommeTeHIui B cootBercTBUM ¢ OIl BO mo cnenuanbsHOCTH
18.03.01 Xumuyeckasi TEXHOJIOTHS:

ITIK-1 CrocoGen k 00paboTke ¥ aHAIM3y HAYYHO-TEXHUYECKOW MH(popManuu u ohopm-
JICHUIO PE3YJIbTAaTOB UCCIIEAOBAHHM.

[TIK-3. Cnocoben oGecrneunBaTh BBHIPAOOTKY MPOAYKIIMH, KOHTPOJIHPOBATH PEXKHUM DKC-
IUTyaTalui TEXHOJIOTHYECKUX OOBEKTOB M CTPYKTYPHBIX MOJpa3ieneHuil Hedrerazonepepada-
TBHIBAIOIIETO MPOU3BOJICTBA B COOTBETCTBUU C PETJIAMEHTOM

[1K-7. CnocobOeH ocBauBaTh U MPUMEHSTH LU(POBBIE TEXHOJIOTUHU 111 00BEKTOB Ipodec-

CHUOHAJILHOM NTeATEeIFHOCTH

dopmupoBaHue yKazaHHBIX KOMIIETCHIIMI pa3MenieHo B Tadnuie 3.1.



Tabmuua 3.1. Jlucruniaunsl, ydacTByromye B hopmupoBannu komnereHimii [TK

HanmenoBanue CemecTps! (HOPMHUPOBAHUS TUCIMILIHHBI
JUCHUIUIAH, HOPMHUPYIOIINX
KOMIICTCHITUIO 1 2 3 4 5 6 7 8
COBMECTHO

1IK-3

Teopernueckast HMEKTPOXUMHUS

MopenupoBaHue XUMHKO-
TEXHOJIOTHUECKUX TPOIIECCOB

O6opynoBaHHe W OCHOBBI IIPOCKTHUPO-
BaHMS 1IEXOB I'aJIbBAHOIIOKPBITHI
(b1.B.0/1.6)

XUMHUYECKUE PEaKTOPEI
(51.B.01.7)

O0opynoBaHHE U OCHOBBI TTOJTyYECHUS
xumudeckux marepuanos (b1.BJIB.1.1)

XuMudeckass MeTalIn3aIus

XuMu4eckass TeXHOJIOT U MIPUPOAHBIX
sHeproxocuteneit (PT.1)

TexHonoruueckas MpaKkTUKa

HpeZ[Z[I/IHHOMHaﬂ IIPpAKTHUKA

[oAroToBKa K MpoLEIype 3allUTBl U
3aIll{Ta BBIMTYCKHOM KBATH(DUKAITHOHHON
pa6otsi (B3./.1)

1IK-1

KOppOSI/I?[ H 3amuTa METaJ1JIOB

TeopeTquCKaﬂ QJICKTPOXUMMUSA

MOHGJ’IHpOBaHI/IC XHUMHKO-
TCXHOJIOTMYCCKUX MMPOLICCCOB

(b1.B.OZ1.3)
PecypcocOepexenne M 3KoOIOTHYECKas
6e30macHoOCTh EKTPOXUMHUUECKUX

npousBoncte (b.1B.0OJ1.4)

XUMHIYECKHE PEAKTOPEI
(b.1B.O.7)

3HCKTpOXI/IMI/I‘IeCKI/I€ TCXHOJIOTUH
(5.1B.OJL.8)

O6opynoBaHHEe U OCHOBBI IIPOEKTHPOBA-
HUS XUMHUYECKHUX UCTOYHHUKOB TOKaA

(5.1B.OJ1.9)

O3HaKOMHTEIIbHAS IIPAKTHUKA

TexHomOrn4YecKas ITPpAKTUKA

Hay‘IHO'I/ICCJICI[OBaTeJ'ILCKaH pa60Ta
(B2.11.2)

HpeﬂHI/IHHOMHaﬂ IIpaKTHUKa
(B2.11.3)

IoaroToBka K Mpouenype B3alldThl U
3allUTa BBITYCKHOW KBaMH(UKAHOHHOI
pa6otsl (B3.1.1)

IIK-7

MOHGHHpOBaHI/Ie XUMHUKO-
TCXHOJIOT'MYECKUX MMPOLECCCOB
(51.B.OJ1.3)

XUMUYECKUE PEAKTOPBI
(b.1B.O.7)

Texuonornueckas IMpaKTHUKa

[IpenaumioMHas mpakTUKa

IToaroToBKa K MpOIEAypE 3aLTUTH U
3aIKTa BRITYCKHON KBATH(PUKAITMOHHON
pa6ortsl (B3.11.1)




Tabmuua 3.2 [lepedyeHp IaHUPYEMBIX PE3YJIbTaTOB O0YUYSHHS MO JUCHUIUIMHE, COOTHECEHHBIX C IUIAHUPYEMbBIMH Pe3yIbTaTaMi OCBOCHUS

Koa nu HaumeHoBaHue

OueHoYyHbIe CPpeACTBA

Koa 1 HamMeHOBaHHe —
KOMITeTeHIIH WHIHKATOPA AOCTHKe IInanupyemble pe3yJbTaThl 00y4eHHsI 110 JHCHUILIHHE Texkyuero ITIpome:xyTouHoii
HHSI KOMIIeTeHIIMH KOHTPOJIst aTTecTaluu
Tun npodeccrnoHaNbHON NesITETPHOCTH — HAYYHO-HFCCIICI0BATENbCKAN
Tpynosas pyuxuusa: B/04.6 (IIC 19.002) KoHTpoIb SKCILTyaTalliK TEXHOIOTHIECKUX 00BEKTOB

IIK-3. Cnocoben obecieun- | UTIK-3.1. OGecmeun- | 3HaTh: Kiaccupuka- | YMerb:  aHamm3upo- | Baamers: HaBeikamu | 3ammra pedepata | Bompocs! mis ycTHO-
BaTh BBIPAOOTKY TIPOAYK- | BaeT KOHTPOJIb BBIpA- | LHIO, 0COOCHHOCTH | BaTh XUMHYECKHE pe- | aHaau3a y4eOHOH u ro cobecenoBaHus,
UM, KOHTPOJIUPOBATH pe- | OOTKH NPOIYKIUH KOHCTPYKLIMH M Ha3Ha- | aKUUM, NMPOUCXOAAIINE | HAYYHOW JIUTEpaTyphI 9K3aMEHAIIMOHHbBIE
®HUM SKcrutyatanuu texHo- | UIIK-3.2. OcymecTs- | 4eHUs, CIOCOOBI IO- | B XUMHYECKUX PEAKTO- | JUIs OIMCAHUS XHUMHUYe- OuseTs
JIOTHYECKUX OOBEKTOB U | JISIET KOHTPOJb PEkKH- | BblieHUS dddekTus- | paX, NpuMeHUTh (U- | CKUX peakuui, MpoTe-
CTPYKTYPHBIX TMOJApa3aciic- MOB OKCILTyaTalluu HOCTH paGOTLI He(bTe- 3UKO-XUMHUYCCKUC MC- Kamomux B pas3IMIHbIX
HUi  Hedreraszomepepaba- | TEXHONOTHYECKUX O0B- | XUMHUUECKHX  PEaKTO- | TOIAbI IPH BHIOOpE XH- | peakropax, HaBBIKAMH

ThIBAOLICTO HPOU3BOACTBA
B COOTBCTCTBHUU C peria-
MCHTOM

€KTOB B COOTBCTCTBHHU
C PCriIIaMCHTOM DJICK-
TPOXUMHUYCCKUX  TIPO-
HU3BOJICTB

pPOB, XHMHYECKUE pe-
aKLMK, TPOUCXOASILNE
B XMMHYECKUX PEAKTO-
pax, MpPUHLMIBI UC-
MOJIb30BAaHUsl MaTeMa-
TUYECKUX, ¢dusnae-
CKHX, ¢uznko-
XUMHWYCCKUX 3a/1a4v Ipr
BBIOOpE peakTopa, 0co-
OEHHOCTH TPOTEKAHUS
XUMUYECKUX PEaKLUi
B peakTopax paziuy-
HBIX THUIIOB JI pellie-
HUS 3a7ad npodeccuo-
HaJIbHOM  JAESTEIbHO-
CTH;

MHYECKOT0 PEaKkTopa B
pelIeHn: 3ajad  mpo-
(beccroHanbHON — mes-
TENBHOCTH, BBISBILATH
CrIoco0bl  TOBBILICHUS
s¢dexTHBHOCTH pado-
TBI PEaKTOPOB;

B TpHUMEHCHHUU (U3N-
KO-XUMHUYECKUX METO-
JIOB Ui BBIOOpa peax-
Topa, METOIMKAMU
pacdeTra MaTepUaNTbHBIX
7 TEIUIOBBIX OaraHCOB
XUMHNYCCKUX PEaKTO-
poB; MeTogamu 00oc-
HOBaHMsI BbIOOpa (3a-
MEHBI) peakTopa Ui

Mpo1EeCCOB QJICKTPO-
XUMHYCCKOIO pounus-
BOJCTBA.

Tpynosasi pynkmusi: A/01.5 (TIC 40.011) OcyuiecTBieHue MpoBeAeHUs paboT Mo 00paboTKe U aHATU3Y HAyYHO-TEXHHYECKOH HH(OPMALIUK U Pe3yJIbTaTOB HCCICIOBAHHN

IIK-1 CnocobeH k 00padoT-
K€ ¥ aHauu3y Hay4dHo-
TEeXHUYECKol mHpopMaIm
n o(OpMIECHHIO pe3yJbTa-
TOB HCCJICTOBAaHUH.

UIIK-1.1. OO6pabartsi-
BaeT M aHAJIU3UPYeT
MOJYYEHHYIO HAay4HO-
TeXHUYECKyl0 HH)OP-
Marluio

3nars. paboratb ¢
JUTEPaTypor MO BBIOO-
PY XHMHYECKHX peak-
TOPOB; METO/Ibl aHAJIH-
3a u 0000mEeHust oTe-
YECTBEHHOIO M MeEX-
JYHApOIHOTO ONbBITA B

COOTBETCTBYIOLIEH
oblacTi  MCClEeNOBa-
HHUH.

YMmern: IIPUMEHATH
HOPMATHBHYIO  JIOKY-
MEHTAILlMI0 B COOTBET-
CTBYIOIIEH obnactu
3HAHUH; IIPUMEHATH
METOJIBl aHajM3a Hayd-
HO-TEXHHUYECKOW  HH-
(dopmarmu.

Baagern:  MeTomamMu
aHamm3a 3¢dexTuBHO-
ctd  BbIOOpa 3 dex-
TUBHOTO peakTopa st
COOTBETCTBYIOIIIETO
mporiecca.

3ammra pedepara Bomnpocsr i ycTHO-
ro cobecegoBanus,
3K3aMEHAIMOHHBIE

OMIIETEI




[IK-7. Crocoben ocBauBaTh
U TpUMEHSITh  [H(pPOBBIC
TEXHOJIOTUH M1 OOBEKTOB
npodeccroHabHOM nest-
TENBHOCTH

HIIK-7.2. [TpumensieT
1 (POBBIC TEXHOIOTHH
B IpO(heCCHOHATLHOM
JIeATEINHbHOCTH.

3HATB: IOCTAHOBKY
npoOJieM MaTemaruye-
CKOT'0 ¥ UH()OPMALIOH-
HOT'O MOJICITUPOBAHHMS
CJIO)KHBIX CHCTEM B
npodeccuoHaTbHOM
obnactu

(UIIK-7.2)

YMeTnb: paboTath Ha
COBPEMEHHOI 2J1eK-
TPOHHO-
BBIYHCIIUTENLHOM TEX-
HUKH ¢ 00BEKTaMHU
po¢eCCHOHATHHON
nesitenbHOCTH (MITTK-
7.2)

Baagerp:  HaBbIKaMH
CaMOCTOSITENIbHON  pa-
60Tl B naboparopuu
Ha COBPEMEHHOH BBI-
YUCIIUTEIBHON TEXHUKE
(UTIK-7.2)

3amuTa pedepara

Bonpocs! myist yctHO-
ro cobece0BaHuUs.




4. CTPYKTYPA U COJEPKAHUE JTUCIUITJIMHBI

4.1. PacnipenejieHue TPYA0EMKOCTH JUCIHUIIMHBI 110 BUIaM padoT 1Mo ceMecTpam
OO6mas Tpyno€MKOCTh AUCHUILINHBI cocTaBisieT 4 3a4. en. 144 gacoB, pacmpeneieHue

9acoB IO BHJIaM pa0oT U ceMecTpaM MpecTaBiieHo B Tadnwmie 4.1.

Tabnumna 4.1 — Pacpenenenue Tpya0éMKOCTH JUCIUIUIMHBI IO BUAAM padoT IO ceMecTpam

TpynoémkocThb B yac
Buj y4ueOHO0it padoThI Bcero B 1.14. mo ce-
qac. MecTpam
7 ceM
@opMaT U3yyeHHs JMCIUIIHHBI ouHas
O0mas TpyA0€MKOCTb JUCIUIUIMHBI IO YICOHOMY TUIAHY| 144 144
1. KonrakTHas pa6ora: 58 58
1.1. AynutopHasi paboTa, B TOM 4HcJIe: o1 o1
3aHATUS JeKuoHHoro tuna (JI) 34 34
3ansaTus ceMuHapckoro tumna (I13-cemunapsbl, mpakr. 3a- 17 17
HATHS U JTIP.)
naboparopubie paboTsl (JIP) - -
1.2.BHeayauTOpHAasi, B TOM YHCJIe 7 7
KypcoBast padora (mpoekt) (KP/KII) (koncynpramnus, 3a-
TUTA) i i
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUU IO TUCIUTUTHE 7 7
KOHTAaKTHass paboTa Ha MPOMEKYTOYHOM KOHTpOJIE
(KPA) ) )
2. Camocrositesannasi pa6ora (CPC) 50 50
pedepat/scce (MOATOTOBKA) 8 8
pacuérHo-rpaduueckas padota (PI'P) (moaroroska) - -
KOHTpOJIbHasI paboTa - -
kypcoBas padota/mpoext (KP/KII) (moaroroska) - -
CaMOCTOSITENIFHOE HM3y4YEHHE pPa3/IeioB, CaMOIIOATOTOBKA
(mpopa®oTka W MOBTOpPEHME JIEKLIMOHHOTO MaTepuaia U
MaTtepuaiga yueOHUKOB U Y4eOHBbIX MOCOOUM, MOATOTOBKA| 42 42
K J1a00OpaTOPHBIM U MPAKTUYECKUM 3aHSITHUSM, KOJIJIOKBHU-
YM H T.1.),
B T.4. IOJIFOTOBKA K 3a4€Ty
IToxroroBka k 3a4eTy (KOHTPOJIb) 36 36




4.2. Conepxanue JMCHHUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabmuua 4.2 — ConeprxaHue JUCUUIUIMHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

IMnannpyembie (KOH-

Buabl yuednoii padors! (dac)

KonrakTHas paboTa S HaumenoBanue
TpoJupyemble) pe- = ED HanmeHnoBanue ncnoJjib3ye-
S 9 pa3padoTaHHOrO
3yJAbTAThl OCBOEHHUSI: HaunmenoBanme pa3aenos, — E s MBIX AKTUBHBIX H  MHTeEp-
4 & R == Bup CPC DJIeKTPOHHOT0
ko1 YK; OIIK; IIK u TeM = ® @3 |57 = ee = AKTHBHBIX 00pa3oBaTe/b-
= 22 E|Esx5€°S . Kypca (Tpyaoem-
HHAMKATOPBI J0CTH- = oo |E®»E 38 E HBIX TeXHOJIOTHii
. 2 e ¢ (¥, B = 3 KOCTh B Yacax)
JKeHUsl KOMIeTeHHii ) S o3 |= 8 =5 Y
= =R AR O g
= S
7 cemecTp
IK-3 Pazgen 1. Xumu4yeckuii peakTop - OCHOBHOI 3JIeMeHT annaparyp- IIpesenTanus Koncmexkr  nek-
UIIK - 3.1 HOIo 0(hopM/ICHHHA TEXHOJIOTHYECKOI CXEMBI. nui
HIIK - 3.2 Tema 1.1 OcHOBBI pac4yeToB 1,0 1,0 [MoAroToBka K JIEKIUSIM
[IK-1 XMMHYECKUX PEAKTOPOB [6.1.1], [6.1.3], [6.1.5]
HIIK-1.1
HK-7 Tema 1.2 . MaTtepuanbHbIit 0,5 1,0 IlogroToBka KX JIEKIUAM
WIIK-7.2 OanaHc, sHepreTHYecKuii Oa- [6.1.1], [6.1.3], [6.1.5]
JIAHC, YKOHOMHYECKasl OL[eHKa
XMMHUUYECKHX PEaKTOPOB
Tema 1.3. Kinaccudurarus 0,5 1,0 TTonroroBka K JIEKLHSAM
XHMHYECKHX PEAKTOPOB [6.1.1], [6.1.3], [6.1.5]
CaMmocTosiTeIbHasI padoTa mo 3,0
ocBoeHuo 1 pa3nena:
Hroro no 1 pazgeny 2,0 - - 3,0
IK-3 Pa3gen 2. Oco0eHHOCTH CTPYKTYPhI HOTOKOB B peakTope [IpesenTarus Koncnekr nexunit
UIIK - 3.1
HIIK - 3.2 Tema 2.1. MonenupoBaHue 1,0 1,0 TlonroroBka K JIEKIHSIM
IIK- 1 MOTOKOB B PEAKTOpax 10 [6.1.1], [6.1.3], [6.1.5]
UIIK-1.1 MOJIF0 CKOPOCTEN JABIKEHUS
IK-7 YacTHI] B PeaKTope
NIIK-7.2
Tema 2.2 MopaenupoBanue 0,5 1,0 IloagroToBka K JIEKIUAM
MIOTOKOB B peakTopax Io pac- [6.1.1], [6.1.3], [6.1.5]
IIPE/ICIICHHUIO BPEMEHH Mpe0bl-
BaHMs pearupylolux YacTHUIl B




Bunel yueonoii padorsl (4ac)
Mnanupyembre (koH- KonTakTHasi padoTa P HauMeHoBaHMe
TPOJIMpYyeMble) pe- = =D HanMeHoBaHMe MCIIOJIb3Ye-
3 9 pa3pa0OTaHHOIO
3yJbTATHI OCBOCHUS: HaumeHoBaHHe pa3aesios, — E e T MBIX AKTHBHBIX H HHTEp-
4 = R =~ Bup CPC DJIeKTPOHHOT0
ko YK; OIIK; IIK u TeM = & @ 3|7 = © 2 n aKTHUBHBIX 00pa3oBarTe/ib-
= SR |Es 58S . Kypca (Tpyaoem-
HHIUKATOPHI 10CTH- = Sz o|=®E S8 E HBIX TEXHOJIOr il
» % S a2¢ (¥ , E| = = KOCTh B Yacax)
JKeHUS KOMIIETCHIIMH i S o |8 < < § g
= s é- Z o g
peaxTope
Tema 2.3 MoaenmupoBanune 0,5 1,0 TlogroToBka K JIEKIUAM
MOTOKOB B PEAKTOpax Mo MOTo- [6.1.1], [6.1.3], [6.1.5]
KaM MJI€aIbHOIO CMEIIEHNS 1
HIEQILHOTO BEITECHEHH.
CamocrosiTeJbHasi padoTa 1mo 3,0
ocBoeHnIo 1 pa3nena:
Hroro mo 2 pa3aery 2,0 - 3,0
I1K-3 Paspnen 3 llepyoauyeckuii peakTop HaeajJbHOI0 CMelleHust [Ipe3enTanus KoHcnekT nexmuii
HIIK - 3'; Tema 3.1 OcobGennoctu pa6o- | 1,0 1,0 IoaroroBka K JEKIUAM
HEKl_ 3. ThI peaKkTopa [6.1.1], [6.1.3], [6.1.5]
EHi( 11 Tema 3.2 Pacyer BpemeHH 1,0 1,0 IlogroToBKa K JIEKIUAM
— 7_ : MPOTEKAHUsI XUMHUIECKOU pe- [6.1.1], [6.1.3], [6.1.5]
I/IHi< 79 aKIUH B PeaKTOpe HICaTbHOTO
o CMEIIICHHS TIEPUOTNTICCKOTO
JefcTBUS
CamocrosiTe1bHast padora 1o 2,0
OCBOCHHIO 3 pa3fesa:
Hroro no 3 pasmeny 2,0 - 2,0
T1K-3 Pasnen 4. Peakrop naeajbHOr0 cMellleHUs HENMPEePbIBHOIO JeiicTBUS. [Ipe3enTanus KoHcnekT ek
MIIK - 3'; Tema 4.1 OcobeHHOCTH pa- 1,0 0,5 IMoaroroBka K JIEKIUSIM
WIIK - 3. 0O0THI peakTopa UAeaaIbHOTO [6.1.1], [6.1.3], [6.1.5]
TK-1 CMEIIICHHS HEMPEPHIBHOTO
WIIK-1.1 JEACTBUS
TIK-7 79 Tema 4.2 PacueT BpeMeHU 1,0 0,5 IloagroToBka K JIEKIUAM
WIIK-7. MIPOTCKAHUS XUMHUYCCKOM [6.1.1], [6.1.3], [6.1.5]
PEaxIyu B peakTope Huje-

10




Bunel yueonoii padorsl (4ac)

Mnanupyembre (koH- KonTakTHasi padoTa P HauMeHoBaHMe
TPOJIMpYyeMble) pe- = =D HanMeHoBaHMe MCIIOJIb3Ye-
3 9 pa3pa0OTaHHOIO
3yJbTATHI OCBOCHUS: HaumeHoBaHHe pa3aesios, — &= MBIX AKTHBHBIX H HHTEp-
4 = R =~ Bup CPC DJIeKTPOHHOT0
ko YK; OIIK; IIK u TeM = & @ 3|7 = © 2 n aKTHUBHBIX 00pa3oBarTe/ib-
= SR |Es 58S . Kypca (Tpyaoem-
HHIUKATOPHI 10CTH- = Sz o|=®E S8 E HBIX TEXHOJIOTHI
» % S a2¢ (¥ , E| = = KOCTh B Yacax)
JKeHHS KOMIIeTeH Mt O] S oc |2 =5 Y
= = o | & Z &) g
E S
QIIBHOTO CMEIICHHS HeTIpe-
PBIBHOT'O JEHCTBUS
[pakTuyeckoe 3aHATHE 3,0 1,0 [oxroroBka K mpakTH4e-
o pasueny 4 ckoMy 3amstuio [6.1.1],
[6.1.2], [6.1.3]
CamocTosiTeTbHasE padoTa mo 2,0
0CBOEHHIO 4 pa3jena:
Hroro no 4 pa3nery 2,0 - 3,0 2,0
I1K-3 Pazges S. PeakTop naeajnbHOro BbITECHEHHUS IIpesenTanus Koncrekr nekimi
UIIK - 3.1
UIIK - 3.2 Tema 5.1 OcobeHnoctH pa- 1,0 0,5 IloaroToBka K JICKIUSAM
K- 1 0O0TBI peakTopa UaeaaIbHOTO [6.1.1], [6.1.3], [6.1.5]
I/IHK'l 1 BBITCCHCHUS
K-7 Tema 5.2 Pacyer BpemeHH 0,5 0,5 IlogroToBka K JIEKIUAM
UTIK-7.2 MPOTEKAHUsI XUMHUIECKOU pe- [6.1.1], [6.1.3], [6.1.5]
aKIUH B PeaKTOpe HICaTbHOTO
BEITECHCHHUS
IIpakTH4Yeckoe 3aHsATHE 3,0 1,0 [MoaroroBka K mpakTHye-
10 paszeiny 5 ckomy 3amstuio [6.1.1],
[6.1.2], [6.1.3]
CamocrosiTesbHast padoTa 1o 2,0
OCBOCHHIO 5 pa3nesa:
Hroro no 5 paszgeny 15 - 3,0 2,0
IK-3 Pa3gen 6. CpaBHenne peakTopoB pasiauubix Tunos (PUC-II, IIpesenrarnus Koncnekr nexuuit
UIIK - 3.1 PUC-H, PUB) mexay codoii

11




Bunel yueonoii padorsl (4ac)

Mnanupyembre (koH- KonTakTHasi padoTa P HauMeHoBaHMe
TPOJIMpYyeMble) pe- = =D HanMeHoBaHMe MCIIOJIb3Ye-

3 9 pa3pa0OTaHHOIO
3yJbTaThl OCBOCHUSI: HaumeHoBaHue pa3aesos, Tl sz Bux CPC MBIX AKTUBHBIX H  MHTEp- D ACKTPOHHOIO
ko YK; OIIK; IIK u TeM = & @ 3|7 = e8 = aKTHUBHBIX 00pa3oBarTe/ib-

= SR |Es 58S . Kypca (Tpyaoem-
HH/IMKATOPBI 10CTH- g SES|E : HEE E HBIX TEeXHOJIOTHii KOCTb B Yacax)
JKEHU S KOMIIEeTEeHIUN é é E g_ % % 8 E =
UIIK - 3.2 Tema 6.1 CpaBHeHHE peaxTo- 0,5 1,0 IlogroToBka K JIEKIUAM
IK- 1 POB TI0 MHTECHCHBHOCTH pabo- [6.1.1], [6.1.3], [6.1.5]
HIIK-1.1 TBI
IK-7 Tema 6.2 CpaBHEHHUE PEAKTO- 0,25 1,0 IlogroToBka K JIEKIUAM
NIIK-7.2 POB MO CENEKTUBHOCTH MOJTY- [6.1.1], [6.1.3], [6.1.5]
4aeMOro MpojayKTa
Tema 6.3 CpaBHEHHUE PEaKTO- 0,25 1,0 IlogrotoBka K JIEKIUAM
POB IO BBIXOJIY MOJy4aeMOro [6.1.1], [6.1.3], [6.1.5]
POJIyKTa
CamocTosiTe1bHaAsE padoTa mo 3,0
OCBOEHMIO 6 pa3zaena:
Hroro no 6 pazneny 1.0 - - 3,0
I1K-3 Paznen 7. Kackag peaktopoB [IpezenTarus Koncrekr nekimit
UIIK - 3.1 Tema 7.1 Kakue TUIIBI peakTo- 0,5 0,5 TlogroroBka K JIEKIUAM
WIIK - 3.2 POB 11e71€C000Pa3HO COSTUHSTH [6.1.1], [6.1.3], [6.1.5]
TK- 1 B kackaa? IlpeumymiectBa
MIIK-1.1 KacKajia peakTopoB
TIK-7 Tema 7.2 I'paduueckuii METO 0,5 0,5 TlogrotoBka K JIEKIUAM
IIK-7.2 pacueTa peakTOpOB B KacKae [6.1.1], [6.1.3], [6.1.5]
Tema 7.3 AHATUTHYECKHIA Me- 0,5 0,5 TlonroroBka K JIEKIHSIM
TOJ] pacyera peakTopoB B Kac- [6.1.1], [6.1.3], [6.1.5]
Kaje
IIpakTHyeckoe 3aHATHE 3,0 15 IloaroToBka K MpaKTHYe-
o paszaeny 7 ckomy 3amstuio  [6.1.1],
[6.1.2], [6.1.3]
CaMocTosiTeIbHast padoTa mo 3,0
OCBOCHHI0 6 pa3nesa:

12




Bunel yueonoii padorsl (4ac)

Mnanupyembre (koH- KonTakTHasi padoTa P HaunMeHoBaHHKE
TPOJIMpYyeMble) pe- = =D HanMeHoBaHMe MCIIOJIb3Ye-

3 9 pa3pa0OTaHHOIO
3yJAbTAThl OCBOEHHUSI: HaunmenoBanme pa3aenos, T x s Bux CPC MBIX AKTUBHBIX H  MHTeEp- eKTPOHHOTO
ko YK; OIIK; IIK u TeM = & @ 3|7 = e8 = aKTHUBHBIX 00pa3oBarTe/ib-

= 22 |ESwlo® S . Kypca (Tpyaoem-
MH/IMKATOPBI 10CTH- = SES|EESRE HBIX TEeXHOJIOTHii KOCTb B 9acax)
v Qe o =| = 5
JKEHU S KOMIIETECHIINN é é e g_ g = s T =
=% |©=
Hroro no 6 pa3nery 15 - 3,0 3,0
I1K-3 Pa3znen 8. SIBjieHue mepeHoca B XMMHYECKHX Mpolleccax, MpoTe- [Ipe3enTanus Koncnekr nexkuuit
UIIK - 3.1 KaIOIIUX B peaKkTopax
HUIIK - 3.2 Tema 8.1 Buemuenudhdy- 1,0 1,0 [loaroToBka K JIEKIUAM
IK-1 3HMOHHOE TOpMOXKeHue. Biu- [6.1.1], [6.1.3], [6.1.5]
HIIK-1.1 SIHME Ha CKOPOCTb XUMHYe-
IIK-7 CKOro mporecca.
UIIK-7.2
Tema 8.2 Bayrpumnddysnon- 1,0 1,0 IlogrotoBka K JIEKIUAM
HOE TOpMOXKeHHe. BiusHue Ha [6.1.1], [6.1.3], [6.1.5]
CKOPOCTh XUMHUYECKOTO TPO-
mecca
CamocTosiTetbHast padoTa mo 2,0
0CBOEHMIO 6 pazaena:
Hroro no 8 pasmeny 2,0 - - 2,0
IK-3 Pa3gen 9. @akTopsl, BIANAIIHE HA HHTEHCHBHOCTH MPOTEKAI0- [Ipesenranus Koncnekr nexkunit
HUIIK - 3.1 IIHX B PEaKTOpPe MPOLeccoB
HUIIK - 3.2 Tema 9.1 [IpoTekanue B peak- 1,0 1,0 [MoaroroBka Kk JeKkIUsAM
IIK- 1 TOpax TeTepOreHHbIX XUMUYe- [6.1.1], [6.1.3], [6.1.5]
UIIK-1.1 CKHUX peakiui
IIK-7 Tema 9.2 TIpoTekanue B peak- 1,0 1,0 IMoaroToBka X €KUM
HTIIK-7.2 TOpax rOMOT€HHBIX XUMUYE- [6.1.1], [6.1.3], [6.1.5]
CKHUX peakIui
CamocTosiTe1bHast padoTa no 2,0
OCBOEHHIO 6 pa3nena:
Hroro no 9 pazneny 2,0 - - 2,0
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Bunel yueonoii padorsl (4ac)

Mnanupyembre (koH- KonTakTHasi padoTa P HauMeHoBaHMe
TPOJIMpYyeMble) pe- = =D HanMeHoBaHMe MCIIOJIb3Ye-

3 9 pa3pa0OTaHHOIO
3yJIbTATHI OCBOCHMSI: HaumeHoBaHue pa3ieiios, Tl sz Bux CPC MBIX AKTUBHBIX H  MHTEp- D ACKTPOHHOIO
ko YK; OIIK; IIK u TeM = & @ 3|7 = e8 = aKTHUBHBIX 00pa3oBarTe/ib-

= SR |Es 58S . Kypca (Tpyaoem-
HH/IMKATOPBI 10CTH- = SES|E°E g3 = HBIX TEeXHOJIOTHii KOCTh B 4acay)
JKEHHMS KOMIIeTeH Mt é = o |sgFl 3 E X
STEEE 9=
IK-3 Pa3gen 10. OnTumasibHOe pacnpeeieHue NOTOKA MO MapaJLieb- IIpesenranus Koncnekr nexkunit
HIIK - 3.1 HO padoTaloIUM peaKkToOpaM HAeaJbHOI0 CMelleHUs
HIIK - 3.2 Tema 10.1 Bwibop kputepus 1,0 1,0 IToaroroBka K JEKIHUAM
IIK-1 ONTHUMANBHOCTH Ui Mapa- [6.1.1], [6.1.3], [6.1.5]
MIK-1.1 JIENbHO PabOTAIOIIUX PEaKTO-
IK-7 poB
NIIK-7.2
Tema 10.2 Maremarnueckast 1,0 1,0 IlogroToBka K JIEKIUAM
ONTHMU3ALMS PACTIPEICTICHUS [6.1.1], [6.1.3], [6.1.5]
MOTOKA IO Mapasuie/ibHO pabo-
TAIOIIMM peaKkTopam
CamocTosiTe1bHast paboTa no 2,0
O0CBOEHMIO 6 pa3zaena:
Hroro no 10 pazneny 2,0 - - 2,0
IK-3 Pa3gen 11. DiieKTpOXUMHYECKHE PEAKTOPbI — 3JIEKTPOJIH3EPHI IIpesenTanus Koncnekr nexunit
MIIK - 3.1 DJIeKTPOJIM3EDP NOJyYeHUsI BOAOPOAA M KHCJI0POAA YIEKTPOJIH30M
UIIK - 3.2 BOJbI
IK-1 Tema 11.1 IIpuHIUNIHaTBHAS 1.0 0,5 IlogroToBka K JIEKIUAM
HIIK-1.1 cXeMa HOIydeHHs BOAOPOIa U [6.1.7], [6.1.8], [6.1.9],
IK-7 KHCIIOPOJIA 3JIEKTPOIH3OM BO- [6.2.1],
WTIK-7.2 b1,
Tema 11.2 IpuHiun 6uro- 1.0 0,5 IlogroToBka K JIEKIUAM
JISIPHOM KOHCTPYKINH JJIEK- [6.1.7], [6.1.8], [6.1.9],
TpoJiu3epa, JOCTONHCTBA U [6.2.1],
HEJJOCTaTKU
Tema 11.3. Konctpykuus 1,0 0,5 IloaroroBka K JEKUHAM
OUIOJISIPHOTO 3JIEKTPO/A, [6.1.7], [6.1.8], [6.1.9],
Marepuall, Ha3HaYeHHe CO- [6.2.1],
CTaBJISIFOLIMX
Tema 11.4 Koucrpykuus u 1,0 0,5 TloaroroBka K JIEKLHSIM
HasHa4YeHHe auapparMeHHON [6.1.7], [6.1.8], [6.1.9],

14




Ilnanupyembie (KOH-

Bunel yueonoii padorsl (4ac)

KonrakTHas padora IS HauMeHnoBanme
TPOJIMpYyeMble) pe- = =D HanMeHoBaHMe MCIIOJIb3Ye-

3 9 pa3pa0OTaHHOIO
3yJbTaThl OCBOCHUSI: HaumeHoBaHue pa3aesos, — sz Bux CPC MBIX AKTUBHBIX H  MHTEp- D HEKTPORHOIO
koa YK; OIIK; IIK u TeM = s 8 3 ¢ 2 8 = aKTHUBHBIX 00pa3oBarTe/ib- P

= SR |Es 58S . Kypca (Tpyaoem-
HHIMKATOPHI J0CTH- = SES|EESRE HBIX TEeXHOJIOTHii KOCTb B Yacax)
o ae o = = 0
JKEHU S KOMIIETECHIINN é é e g_ g = s T =
=g |©O=
paMsl, IPOKITAIOK, CTSKHBIX [6.2.1],
TUTUT.
Tema 11.5 INocnenosarens- 1,0 0,5 TlogroToBka K JIEKIUAM
HOCTH COOPKH AJIEKTPOIIH3E- [6.1.7], [6.1.8], [6.1.9],
pa. [Toka3zarenu. [6.2.1],
Tema 11.6 PacueT Macc 1 005- 1,0 0,5 IlogrotoBka K JIEKIUAM
€MOB IIOTOKOB BXOJSIIMX H [6.1.7], [6.1.8], [6.1.9],
BBIXOSALINX U3 3JIEKTPOJIU3epa [6.2.1],
C YUETOM PEXKMMOB TIpoIIecca.
IIpakTHyeckoe 3aHATHE 3,0 3,0 IMoaroToBka K mpakTH4e-
o paszaeny 11 ckomy 3amstuio  [6.1.7],
[6.1.8],[6.1.9], [6.2.1]
CamocTosiTe;IbHasI padoTa mo 6,0
ocBoeHnmio 11paznena:
Hroro mo 11 pazgeny 6,0 - 3,0 6,0
IK-3 Pazpnen 12. DaekTpoJin3epbl MOJTyYeHHUs XJI0pa U MIeJT0YH dJIeK- IIpesenTanus Koncnekr nexunit
UIIK - 3.1 TPOJIM30M paccoJa
UIIK - 3.2 Tema 12.1 IpuHnunuanbHas 1,0 0,5 IlogroToBka K JIEKIUAM
IK-1 cxema MeMOpaHHOTO criocoda [6.1.7], [6.1.8], [6.1.9],
WIIK-1.1 TIOJTYYSHHS XJI0pa U ILEJIOYH [6.2.1],
IK-7 3JIEKTPOJIM30M Paccoa.
NIIK-7.2 Tema 12.2 KoHCTpyKIus aB- 1,0 0,5 IloarorToBka K JIEKLUAM
TOHOMHOH SYEHKH, MaTepHa- [6.1.7], [6.1.8], [6.1.9],
JIbl, HA3HAYE€HHUE COCTaBIISIO- [6.2.1],
KX, JIOCTOUHCTBA U HEJI0-
CTaTKH.
Tema 12.3 TTopsiaok cOopku 0,5 0,5 TlogroToBKka K JIEKIUAM
s’YEEK TPH MOHO — OHUITOJISAP- [6.1.7], [6.1.8], [6.1.9],
HOM | OJIOYHOM BKJIOYEHHH. [6.2.1],
ITokazarenu paGOTHI.
Tema 12.4 Pacuer KoauyecTsa 0,5 0,5 TloaroroBka K JIEKLHSIM
sTYeeK JIUIS 3a1aHHOM [TPOM3BO- [6.1.7], [6.1.8], [6.1.9],
JIMTENLHOCTH DJIEKTPOJIU3EPA. [6.2.1],
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Ilnanupyembie (KOH-

Bunel yueonoii padorsl (4ac)

KonrakTHas padora IS HauMeHnoBanme
TPOJIMpYyeMble) pe- EEQ HanMeHoBaHMe MCIIOJIb3Ye- 6
3yJbTaThl OCBOCHUSI: HaumeHoBaHue pa3aesos, — ExF MBIX AKTUBHBIX H  MHTEp- pPaspadoTamHoro
4 = R =~ Bup CPC DJIeKTPOHHOT0
ko YK; OIIK; IIK u TeM E & @ 3|7 = e e 2 aKTHUBHBIX 00pa3oBarTe/ib- Kypea (TPYA0eM-
HHIMKATOPHI J0CTH- g &= 5 E 3 gl 2 & = HBIX TEeXHOJIOTHii yp Py
JKEHUsI KOMIeTeH il ke S 28 |3 e FlZx2 KOCTH B 4acax)
SRS IEE |OF

Tema 12.5 Pacuer Mmacc 1 005- 1,0 0,5 IlogroToBka K JIEKIUAM

€MOB ITIOTOKOB, BXOJISIIINX, BbI- [6.1.7], [6.1.8], [6.1.9],

XOJAIIUX U3 DIICKTPOIH3EpPa C [6.2.1],

YYETOM PEXKHMMOB Tpoliecca

Tema 12.6 . Pacuer Toka u 0,5 0,5 IlogrotoBka K JIEKIUAM

HAMPSDKSHUS HA 3JIEKTPOJTU3e- [6.1.7], [6.1.8], [6.1.9],

pe TpH Pa3InYHbIX CXeMax [6.2.1],

BKJIFOUEHHUS aBTOHOMHBIX siue-

eK.

Tema 12.7 IlpuHnunuanbHas 0,5 0,5 TlonroroBka K JIEKIHSIM

cXeMa MOJIyYeHHUs WIeJI0UH 1 [6.1.7], [6.1.8], [6.1.9],

xJtopa quadparMeHHbIM CIIO- [6.2.1],

cO0OM DIICKTPOJIU30M PaCTBO-

pa MOBapeHHOM COJIH.

Tema 12.8 IIpuHIIUIT MOHOTIO- 0,5 0,5 TlogroroBka K JIEKIUAM

JISIPHOHM KOHCTPYKIIUH JHa- [6.1.7], [6.1.8], [6.1.9],

(bparMeHHOTO 3IEeKTPOIIN3epa, [6.2.1],

JIOCTOMHCTBA M HEJOCTATKH.

Tema 12.9 KoHCcTpyKIIHU 1,0 1,0 IlogroroBka K JIEKIUAM

AHOJHOTO M KaTOIHOI'O KOM- [6.1.7], [6.1.8], [6.1.9],

IUIEKTOB, MaTepUaJl, Ha3Haue- [6.2.1],

HHE OT/IEIbHBIX JIEMEHTOB.

Tema 12.10 ITopsimok cOopku 0,5 1,0 TlogroToBKka K JIEKIUAM

anekTponu3epoB. ITokazareny. [6.1.7], [6.1.8], [6.1.9],

KoHCTpyKIIUS AJIeKTpoIH3epa. [6.2.1],

Tema 12.11 Pacuer macc u 1,0 1,0 TloaroroBka K JIEKIHMSIM

00bEMOB IOTOKOB BXOJISIIIIUX H [6.1.7], [6.1.8], [6.1.9],

BBIXOJSLINX U3 3JIEKTPOJIU3epa [6.2.1],

C YUETOM PEIKHMMOB TIpoIIecca.

Tema 12.12 INpuHnunuansHas 0,5 0,5 IloagroToBka K JIEKIUAM

cXeMa HOyYeHHUs MIEeJI0UU U [6.1.7], [6.1.8], [6.1.9],

XJIOpa PTYTHBIM CIIOCOOOM. [6.2.1],

KoncTpykius snextpomsepa

U €r0 MOKa3aTellu.

IpakTuyeckoe 3aHATHE MO 4,0 3,0 IMoaroroBka K mMpakTUye-

pasgeny 12

ckoMy 3amstuio  [6.1.7],
[6.1.8], [6.1.9], [6.2.1]
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Bunel yueonoii padorsl (4ac)
Ilnanupyemsble (KOH-
Py ( KonrakTHas pagoTa bR HauMeHoBaHMe
TPOJIMpYyeMble) pe- = =0 HanMeHoBaHMe MCIIOJIb3Ye-
3 9 pa3pa0OTaHHOIO
3yJAbTAThl OCBOEHHUSI: HaunmenoBanme pa3aenos, — E s T MBIX AKTHBHBIX H HHTEp-
. d = B =~ Bug CPC DJIEKTPOHHOI 0
ko YK; OIIK; IIK u TeM E & @ 3|7 = e e 2 aKTHUBHBIX 00pa3oBarTe/ib- Kypea (Tpymoem
< . -
WHAMKATOPBHI 10CTH- = S25|E8 E|lS2 &€& HBIX TEeXHOJIOTHii yp py
» % S a2¢ (¥ , E| = = KOCTh B Yacax)
JKeHUsI KOMIeTeH Ui = S o |58 552
= =% |OF
CamocTosiTe1bHasE padoTa mo 10,5
ocBoeHnio 12 pasnena:
Hroro mo 12 pasaeny 8,5 - 40 10,5
Pa3nen 13. IlosryueHne HajacepHOil KHCJIOTHI B TPOM3BO/ICTBE Iie- [Mpesenranms KoHcnekT nexmit
PEKHCH BOIOpPOAA
Tema 13.1 Dnexrponus pac- 05 05
TBOpPa CEPHON KUCIIOTHI
Tema 13.2 'maponms Haacep- 05 0,5
HOM KHCIJIOTBI
Tema 13.3 Koncrpykunu 05 0,5
3JEKTPOIM3EPOB U THAPOITH-
3epoB
IIpakTHyeckoe 3aHATHE MO 1,0
paszeny 12
CamocTosiTetbHasi padoTa mo 1,5
ocBoeHMI0 12 pa3nena:
Hroro no 12 pa3zneny 1,5 - 1,0 1,5
pedepar 8
Hroro no mucuuminHe 34 - 17 50
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5. TEKYIIIAM KOHTPOJIb YCIIEBAEMOCTH U TIPOMEKYTOUYHASI ATTECTA-
LUsI MO UTOT'AM OCBOEHUS IMCHUTIJINHBI.

JI1s1 OCYILECTBIICHUS TEKYIIET0 KOHTPOJIS 3HAHUH, 00YJaroIIUuXCs MPEIyCMOTPEHO HaIH-
caHuWe u 3amuTa pedepara.

CdopmupoBan mepedeHb BOIPOCOB, BBIHOCHMBIX Ha MPOMEKYTOYHYIO aTTECTAIMIO B
dopme sk3aMeHa B 7 ceMecTpe.

Vka3aHHBIH KOMIUIEKT OIICHOYHBIX CPEACTB SIBJIACTCS HEOThEMIIEMOH YacThio (oHaa
OLICHOYHBIX CPEJCTB U XpaHUTCs Ha kKadeape «TexHOIOr s 3eKTPOXUMHUYECKUX MTPOU3BOJICTB U
XMUMHH OPTaHHYECKHUX BEIIECTBY.

Omnucanue mokasareyieil 1 KpUTepHeB KOHTPOJIS YCIIEBAEMOCTH, OIMMCAHUE KAl OI[CHH-
BaHUS MPH TEKYIIIEM KOHTPOJIC, OI[CHKA BBITIOJIHEHUS pedepara MpUBeIeHO B TabHIIe 5.

Tabmuua 5 — Onucanue nokasaresnei 1 KpUTEpUEB KOHTPOJIS yCIIEBAEMOCTH, OIMCAHUE LIIKaJ
OLICHUBAHMSI [TPH TEKYIIEM KOHTPOJIE OLIEHKA BBIIIOIHEHUS J1a00PaTOPHBIX paboT

IIxkana Pegepar
OLlCHUBAHUS bep Jnzaven
40<R<=50 OTau4HO OTan4HO
30<R<=40 Xopo1o Xoporio
20<R<=30 Y 10BIIETBOPUTEIILHO Y 10BIIETBOPUTEIIBHO
0<R<=20 HeynosnerBopurenbHo He3auer

HpI/I MPOMEIKYTOYHOM KOHTPOJIC YCIIEBACMOCTHL CTYJACHTOB OLICHUBACTCA IIO0 YCTBIPEX-
0ayuIbHOH cucTeMe COTIIUYIHOY, «XOPOHIO», KYOAOBJICTBOPUTCIIBHO», KHCYAOBJIICTBOPUTCIILHO.
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Tabmuua 6 — Kpurepuu onieHUBaHUs pe3ysibTaTa 00ydeHHs 110 TUCIUIUIMHE U IIKaJIa OLEHUBAHUS

Kpurtepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

OreHka Ornenka Ornenka Ornenka
Ko/ # HAHMEHOBAHHE KOMIIe- Kox  HanMeHOBaHHE MH| (Hey 0BJICTBOPHTEILHO» | «Y/0BJIETBOPHTEIBHOY / «xopomo» / «OTJIINYHO» /
TeHIHH AUKATOPA NOCTHKCHUA / «HE 3a4TCHO» «3aYTEHO «3a4TEHO» «3a4TEHO»
KOMIICTCHIIUH 0-59% 60-74% 75-89% 90-100%
OT Max PEUTUHIOBOU OT max PEUTUHIOBOM OLIEH- OT max PEUTUHIOBOU OT max PEUTUHIOBOU
OLIEHKU KOHTPOJIS KU KOHTPOJIS OILIGHKH KOHTPOJIS OILIGHKH KOHTPOJIS
IIK-3. Cnocoben obecnieunBars | UIIK-3.1. OGecneunBaer | He 3nHakom ¢ kmaccudu- | Cnabo 3HakoM C KiaccH- | XOpOUIO 3HAKOM ¢ Kiacc- | OTIMYHO 3HAKOM C Kiac-
BEIPAO0OTKY TPONYKIWH, KOH- | KOHTPOJb BEIpAOOTKH | Kammel, ocoOeHHOCTsIMH | (pukammeil, OcoOCHHOCTS- | QuKanuei, 0cOOCHHOCTSIMH | CUpHUKanued, 0coOeHHO-
TPOJIUPOBATh PEXHUM SKCIUTya- | MPOIYKIUH KOHCTPYKIMH W Ha3Haye- | MU KOHCTPYKIMM W Ha3Ha- | KOHCTPYKIMU M Ha3HAYCHU- | CTAMH  KOHCTPYKIMH U
TaiMu  TexHosormdeckux 00b- | MIIK-3.2. OcymecTBnser | HUeM HePTEXMMHYECKUX | UCHHEM HEPTEXMMHUYECKHX | €M He(PTEXHMMHUYECKHX pe- | Ha3HauCHHeM He(TeXuMu-

€KTOB U CTPYKTYPHBIX IOIpa3-
IelleHut  HedTerasomnepepada-
TBHIBAIOIICTO TPOM3BOJACTBA B
COOTBETCTBHUH C PETIIaMEHTOM

KOHTPOJIb PEXUMOB JKC-
IUIyaTaluy TEXHOJIOTnYe-
CKHX OOBEKTOB B COOT-
BETCTBUU C PETIaAMEHTOM
AJIEKTPOXUMHUECKUX
TIPOU3BOJICTB

PEaKToOpoB; C XUMHUYECKU-
MU DPEaKIUsAMH, MPOUCXO-
JAIIAMH B XUMHYECKUX
peaxkTopax; ¢ NpUHIUIAMHU
HCIOJNB30BaHUS  MaTeMa-
TUYCCKUX,  (U3UYCCKUX,
(U3MKO-XMMUYECKUX — 3a-
Jlad pu BbIOOpE peakTopa,
C O0COOEHHOCTSIMH TIpOTe-
KaHUS XHUMHYECKHX peak-
LU B peakTopax pasiny-
HBIX THIIOB Ul PELICHUS
3a7a4 npodeccrnoHaIbHON
JESTEIbHOCTH;

He wumeer mnomstus o
HaBbIKaX aHaln3a y4eOHOI
U HAy4HOH JIUTEpATypbl
JUIL  OIHUCAHHSA XUMHYe-
CKUX peakLuid, IpoTeKa-
IONINX B Pa3INYHBIX pPeak-
TOpax, 0 METOJUKaxX pac-
yera MaTepHUalbHBIX W
TEIJIOBBIX OajlaHCOB  XH-
MUYECKHUX PEaKTOpOB; O
MeToJax 000CHOBaHHUs
BBIOOpa (3aMEHBI) PeaKTo-
pa s TIPOLECCOB DIIEK-
TPOXMMHYECKOTO  MPOM3-
BOJICTBA.

PEaKTOpPOB; C XUMHYESCKUMHU
peaKIMAMH,  NPOHCXOIS-
[IMMA B XHMHYECKHX peak-
TOpax; ¢ NPHUHIHUIAMH HC-
NOJIb30BaHUsl MaTeMaTHuie-
CKHUX, (U3MUYECKHX, (H3H-
KO-XMMHYECKHX 33ja4 IpHU

BBIOOpE peakTopa, C 0COo-
OCHHOCTAMH  NPOTEKaHUS
XAMHYECKHX peakuuii B

peakropax pasiH4YHBIX TH-
[OB JUIs pEIIeHHs 3a1a4
npodeCCHOHANBHON  Jiesl-
TENBHOCTH;

Hmeer cinabbie MOHITHS O
HaBBIKaX aHaln3a y4yeOHOU
U HAYYIHOH JINTepaTyphl IS
OTUCAHHUS XUMHAYECKHX
peakiuii, MpoTeKaloluXx B
pa3IMYHBIX pEeaKTopax, o
METOJMKaX pacueTa Mmare-
pHATBHBIX W TEIUIOBBIX 0Oa-
JAHCOB XHMHUYECKUX peak-
TOPOB; O METOJlaXx 0OOCHO-
BaHUS BBIOOpa (3aMEHBI)
peakTopa il MPOLECCOB
INEKTPOXUMHUUYECKOTO IIPO-
W3BOJCTBA

AKTOPOB; € XHMHYECKHMHU
peakIHIMH, HPOUCXO/s-
IIUMH B XHUMHYECKHX peak-
TOpax; C NPHHIHUIAMH HC-
MOJIb30BAHUSl MaTeMaTH4e-
CKUX, pU3nvecKux, Gpuznko-

XUMHYCCKUX 3ajga4d npu
BbIOOpE peakTopa, C OCO-
OCHHOCTAMH  TIPOTEKaHHS
XMMHUYECKHX peakuuid B

peakTopax pasiM4YHBIX TH-
OB JUI peleHus 3ajad
npoeCCHOHANBHON  JIes-
TEIbHOCTU

JlocTaTOuHO yBEpEHHO Bia-
JIeeT HaBbIKAMH aHaIH3a
y49eOHON W HaydHOH IuTe-
paTypsl I OTHCAaHUS XH-
MHUYECKUX peakiui, mpore-
KaloIUX B Pa3jMYHBIX pe-
aKTOpax, 0 METOJMKAax pac-
YyeTa MaTepuajbHBIX U Tel-
JIOBBIX 0allaHCOB XHMHYE-
CKHX PEaKTOpPOB; O METOJaX
000oCHOBaHHsI BBIOOpa (3a-
MEHBI) peakTopa s Npo-
LIECCOB 3JIEKTPOXUMHYECKO-
r'o IIPOU3BOJCTBA

YECKHX PEaKTOPOB; C XH-
MHYECKHMH  PEaKIHsIMH,
HNPOUCXOIAIIMMH B XHUMH-
YeCKHX  peaKTopax; ¢
NPUHIOMIIAMH  UCIIOJIb30Ba-
HUsI MaTeMaTH4YecKuX, (Qu-

3UUYECKHUX, (huzuko-
XMMHUYECKHX 3aJa4d TIpHU
BBIOOpE peakTopa, C 0cCo-
OCHHOCTAMH  NPOTEKAHUS

XUMHUYECKUX peakluil B
peakTopax pazIUYHbIX TH-
OB Uil pEeUeHus 3aj1ad
npoeCCHOHANBHON  Iesi-
TENbHOCTU

VYBepeHHO BiaJeeT HaBbI-
KaM{ aHaiu3a y4eOHOH M
HAy9YHOH JHTEpaTypsl st
OTIMCAHUSA XUMUYECKUX
peakiuii, MpOoTeKaroluX B
pPa3IMYHBIX pEaKTopax, O
METOJIMKaX pacyeTa Mare-

pUaJIbHBIX W  TCIJIOBBIX
0ajaHcoB XUMHYCCKUX
PEaKTOPOB; o MeToaax

obOocHOBaHMsl BbIOOpa (3a-
MEHBI) peakTopa i Tpo-
LIECCOB  DIEKTPOXHMHYE-
CKOT'O IPOU3BOACTBA.
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KOlI U HAMMCHOBAHHUEC KOMIICTCH-
107844

Kpurtepnn oneHnBanus pe3yibTaToOB 00y4eHH

KOII 1 HAMMCHOBAHHEC UH|
AUKATOPA NOCTUKCHUSA
KOMIIETCHIIUH

Onenka
«HEYOBJIETBOPUTEIHHO»
/ «HE 3a4TEHO»
0-59%

OT Max PeHTUHTOBOMU
OIICHKH KOHTPOJIS

O1eHka
«yIOBJIETBOPUTEIbHOY /
«3a4TEHO»
60-74%

OT max PeHTHHIrOBOM
OLICHKH KOHTPOJISI

Ouenka
«xopomo» /
«3aYTEHO
75-89%
0T max peHTUHIOBOW
OLICHKH KOHTPOJIS

OrneHka
«OTJIHYHO» /
«3aYTECHO»
90-100%

OT max peUTHUHrOBOM
OIIEHKH KOHTPOJIS

IIK-1 Crocoben x 00paboTke
aHaJIN3y HAyYHO-TeXHHYECKOH MH-
(dopmaru 1 0POPMIICHHIO PE3YITh-
TaTOB HCCIICIOBaHUH

UIIK-1.1. O6pabatsiBaeT
U aHAJHM3UPYeT HOJy4eH-
HYIO Hay4YHO-
TeXHHYeCKyr0 uHpopma-
IO

He 3nakoMm ¢ MeTromamu aHa-
mm3a m o0o0meHns orede-
CTBEHHOTO U MEXKIYyHAPOHO-
IO OIBITA MO BBIOOPY XUMHUE-
CKHX PEaKTOPOB; C METOJaMHt
nu CpeZ[CTBaMI/I HHaHI/IpOBaHI/IH
nu OpFaHI/ISaL[I/II/I I/ICCJ'IC[[OB&HI/II?I
1 pa3paboToK;

He HUMCECT IMOHATUA O METOAaxX
aHanmu3a 3()(HEKTUBHOCTH BbI-
06opa peakTopa IS COOTBET-
CTBYIOIIETO TIPOIIeCca;

Cnabo 3HaKOM C MeTona-
MU aHaim3a 1 0000meHns
OTEUECTBEHHOTO M MEX-
JYHApPOJHOTO OIbITa TI0
BBIOOPY XMMHUYECKHX pe-
aKTOPOB; C METOJaMU U
CpeJICTBaMHU  IUIAaHUPOBa-
HUA U OpFaHI/ISaI_II/II/I uc-
cienoBaHuii U paszpabo-
TOK;

HmeeT cnabble OHATHUS O
MeTonax aHanmza 3ddek-
THBHOCTH BBIOOpa peak-
TOpa AJsl COOTBETCTBYIO-
Iero mnporiecca;

Xopouo 3HaKOM C Me-
TOIaMH  aHaIM3a M|
00001meHns oreue-
CTBEHHOTO M MEXIyHa-
POIHOTO OIBITA IO BBHI-
00Opy XHMHYECKHX pe-
aKTOPOB; C METOAaMH U
CPEACTBAMHU  IUIAHUPO-
BaHWsS W OpraHM3alMU
HCCIeJOBaHUN U pa3pa-
0OTOK;

Nmeer JOCTATOYHO
XOpOIIKe MOHATUS O
MeToJax aHamm3a 3¢-
(eKTUBHOCTH  BBIOOpA
peakTopa sl COOTBET-
CTBYIOIIETO TpoIecca;

OTIUYHO 3HAKOM C METO-
IaMH a”aiaus3a M 00001Ie-
HUS OTCYECTBEHHOTO U
MEXIyHAPOJAHOTO OIIBITa
M0 BBIOOPY XUMHYECKHUX
pPeakTopoB; C METOJaMH
U CpEJICTBAMM IUTAaHUPO-
BaHMS W  OpraHM3allH
HCCIeqoBaHUN U paspa-
0O0TOK;

HNmeer yBepeHHBIE MNOHS-
THS O METOJax aHaln3a
a¢dexTHBHOCTH BEIOOpa
peakTopa UIS COOTBET-
CTBYIOIIETO MPOIIECcCa;

[IK-7. CriocobeH ocBamBath W MpH-
MEHSTh LIM(POBbIE TEXHOJIOTHU IS
00BEKTOB TMPO(GECCHOHATBLHON Jesi-
TENBHOCTH

UIIK-7.2. [Tpumenser
rQpoBbIe TEXHOJIOTHH B
poeCCHOHATIBHOM f1esi-
TEJILHOCTH.

He 3nakoM ¢ MeTogamu nocra-
HOBKM Mpo0iieM MaTemarnye-
CKOT0 U MH(OPMAITMOHHOTO
MOJICITUPOBAHUS CIIOKHBIX CH-
CTeM B IpodeccroHaNbHOI
oOnacTu

He ymer paborats Ha coBpe-
MEHHOH 31eKTPOHHO-
BBIYUCIIUTENIFHON TEXHUKH C
00BEeKTaMu IPOo(eccHoHab-
HOU JeATeIbHOCTH

He Bnageer HaBbIKaMu camo-
CTOATENHHON paboTHI B 1ab0-
paTopuu Ha COBPEMEHHOM BBI-
YHCIUTENbHOM TEXHUKE

Cna0o 3HaKOM ¢ METOIaMHU
MOCTAaHOBKU TPOOIIEM
MaTeMaTHYECKOTO U MH-
(hopMaIIMOHHOTO MOJIEIIH-
POBaHUS CIIOKHBIX CUCTEM
B IIpodeCCHOHATIBHO 00-
JIacTu

Cnabo ymer paborath Ha
COBPEMEHHOM 3JIEKTPOH-
HO-BBIYHCIIUTEILHON TEX-
HUKH ¢ 00BEKTaMU TIPO-
(heccnoHATBHOM e TEIb-
HOCTH

Cnabo BnazmeeT HaBBIKAMU
CaMOCTOSATEIFHON pabOTHI
B J1a0OpaTOPUH HA COBpE-
MEHHOU BBIYHCIUTEILHOMN
TEXHHUKE

X0poI10 3HAKOM C METO-
JTaMH [TOCTAaHOBKH TIPO-
0JieM MaTeEMaTHIECKOTO
1 TH(OPMAIIOHHOTO
MOJICITUPOBAHUS CIO0XK-
HBIX CHCTEM B TIpodec-
CHOHAJIBHOW 00sacTi
Xoporo ymer padboTath
Ha COBPEMEHHOM JIEK-
TPOHHO-
BBIYHCITUTEIHHOM TEX-
HUKH C 00BEKTaMH TIPO-
(dheccuoHanpHOU Aes-
TEJILHOCTH

Xopoliio BiajeeT HaBbl-
KaMH CaMOCTOSATENIbHOM
paboThl B 1aboparopun
Ha COBPEMEHHOM BbIUHC-
JIMTEJIbHON TEXHUKE

OTIUYHO 3HAKOM C METO-
JlaMH IMOCTAaHOBKHU TIPO-
651eM MaTeMaTH4eCcKOTo U
MH(OPMALIMOHHOTO MOJIe-
JIMPOBAHUS CIIOKHBIX CH-
CTEM B IPO(ECCHOHATBHOM
obnactu (UI1K-7.2)
OTIM4HO yMeT paboTaTh
Ha COBPEMEHHOM 3JIeK-
TpOHHO-BBI‘-H/ICIIHTCJ'IBHOﬁ
TEXHUKHU C 00bEKTaMH
npodeccCHoHaATBLHOM Jesi-
tenprocTH (UITK-7.2)
OTIMYHO BNAJICCT HABBI-
KaMH{ CaMOCTOSITeIbHOMN
paboTsl B 1abOpaToOpHu Ha
COBPEMEHHOI BBIYUCIIN-

tenpHOU TexHuke (UITK-
7.2)
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Tabnuna 7 — Kputepuu olieHuBaHuUs

OuneHka

Kputepun onenuBanus

Bricokuii ypo-
BEHb «5»
(oTnMYHO)

OLIEHKY «OTJIMYHO» 3acCly’KUBAeT CTYJCHT, OCBOMBILUN 3HAHMA,
YMEHUS, KOMIIETCHIIUN M TEOPETHUYECKH MaTepuan 6e3 mpoOesoB; BbI-
NOJHUBILUI BCe 3a/1aHus, IPEIyCMOTPEHHbIE yUYEOHBIM IUIAaHOM Ha BbI-
COKOM Ka4eCTBEHHOM YPOBHE; IMPAaKTUYECKHE HABBIKU MPOPECCHOHATB-
HOI'0 NPUMEHEHHs OCBOCHHBIX 3HAHUH C()OPMHUPOBAHBI.

Cpenunuii ypo-
BEHB «4»
(xopor1o)

OLICHKY «XO0pOoII0» 3acCly’)KUBACT CTYACHT, NPAKTUYCCKHU IMOJIHOCTBIO
OCBOUBIIHM 3HaHus, YMCHHUA, KOMIICTCHIUH U TeOpeTI/I‘lCCKI/Iﬁ Marepu-
all, y‘-I€6HBI€ 3agaHusd HC OLUCHCHBI MAaKCHMMAJIbHBIM YHCJIOM 6aHHOB, B
OCHOBHOM C(bOpMI/IpOBaJ'I IMMPAKTUYCCKHUE HABBIKH.

[ToporoBssiii
YPOBEHB «3»
(ynoBnerBopu-
TEJILHO)

OLIEHKY «Y/10BJIETBOPHUTEJIbHO)» 3aCITYKHBAET CTYIEHT, YACTUYHO C
npoOelaMi OCBOMBIIMK 3HAHUS, YMEHHS, KOMIIETCHIIMU U TEOpETHYe-
CKM Marepuai, MHOTHE y4eOHBbIC 3aJaHus JIMOO HE BBIMOJHWI, JHOO
OHU OLICHEHBI YHCIIOM OaJUIOB OJIM3KMM K MUHHMAIBHOMY, HEKOTODBIE
PAaKTUYECKHE HAaBBIKKA HE C(HOPMUPOBAHEI.

Munumaib-
HBIM YpOBEHB «2»
(HeyHOBIETBOPU-

TEJIHLHO)

OLCHKY «HE€YA0BJECTBOPHUTECJIbHO>» 3aClIy)KUBACT CTYACHT, HE OCBO-
WBIITHI 3HaHUsA, YMCHHUS, KOMIICTCHUHWUN H TCOpeTI/I‘-IeCKI/Iﬁ Marcpuall,
y‘Ie6HLIe 3a/laHusl HE BBIITIOJIHUII, MMPAKTUYCCKHUC HABBIKU HE C(bOpMI/IpO—
BaHBEI.

6.YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1.

3JICKTPOHHBIC U31aHHUA.

Yyeouas

nmeyaTHple M3JAAHUA OUOJHMOTEYHOIO

JUTepaTypa,

donaa,

bubnuoreunsiii GOH YKOMIUIEKTOBAH NE€YaTHBIMU U3/IaHUSMU U3 pacdyera He MeHee (0,25

HK3EMIUIApa KaXI0r0 U3 U3JIaHUH, yKa3aHHBIX HMXKE Ha KaXXJI0ro 00y4arollerocs U3 yucia Jui,
OJIHOBPEMEHHO OCBAaMBAIOUIMX COOTBETCTBYIOUIYIO AMCUMILIMHY (Moaynb). W3naHud, Haxons-
IMecss B 3JEKTPOHHOM JIOCTyIE (3JIEKTPOHHBIN pecypc), YAOBIETBOPSAIOT 3TOMY TpeOOBaHUIO
ABTOMATUYECKU. DJIEKTPOHHBIN JIOCTYI NMPUBEIEH B BUJE CCHUIOK MOCIE€ OOBIYHOTO ONMUCAHUS
W3JIaHUs.

Ne i/mt

ABTOp(BI)

3arnaBsue

N3narenncTBo,
roJi U3JaHUs

Haznauenwue, Buj
u3aaHus, rpud

Kom-Bo
9K3. B
ouobIHo-
TEKE

6.1.1

Kcensenko B. U.

OOmas xumMuye-
CKas TEXHOJIOTHS
Y OCHOBBI IIPO-
MBIIIJIEHHOH DKO-
JIOTHH

M.; «Komocy ,
2003 1.

Y4eOHuK
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6.1.2

Ky3znenosa .M.
Xapramouau
X.0.

WBanos B.T'.
Yupkynos 3.B.

OOmas xumMuye-
CKas TEXHOJIOTH.
Mertonponorus
MPOCKTHPOBAHHS
XUMHUKO-
TEXHOJIOTUYECKUX
TIPOIIECCOB

Wzn. Jlans 2013
r, 448 c.

YyeOHuK

6.1.3

Ky3uneunosa U. M

OOuast Xxumuye-
CKasl TEXHOJIOTHSL.
MarepuanbHbliii
0ajJaHC XUMHKO-
TEXHOJOTHUECKO-
ro mporecca

M.: JIoroc, 2007
r

YyeOHuK
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6.1.4 Beckos B.C Oo6mas xumude- | M3n. Akane- 1
ckas texHosorus | mxaura 2005 r.
452 ¢
6.1.5 Coxonos P.C Xumuueckast Tex- | ['yMaHWTapHBINH 29
Hojorus T.1, T.2, | uzgatenbckuit
neHtp «Buia-
zmoc», 2003 r.
6.1.6 Kyrenos A.M., Oo6mast xumuve- | Mocksa UKI] Y4eOHuK 1
bonpapesa T.I., CKast TEXHOJIOTHS | «AKaJIeMKHHUIH)Y
Bepenrapren M.I' | 3-e u3n. 2004 ¢
6.1.7. Hcromunua H.B. O6opynoBanue Amnrapckas roc- | Yuebnoe nocodbue | [Diek-
CocHoBckast H.I'. | snexkTpoxumude- | ymapcTBeHHas TPOHHBIH
Kosamroxk E.H. CKHX TPOM3- TEXHUYECKAs pecype]
BOJICTB akamemus, Al -
TA, 2010, 100c.
6.2. CnipaBouHo-OubInorpadpuyeckas aureparypa.
Kon-Bo
Ne /it ABTop(s) SariaBme H3nmaTenscTBoO, Ha3znauenme, BuUJI | 3K3. B
Ol U3IaHUs u3nauus, rpud ounoIMo-
TEKe
Aryn B.1O. CrnpaBOYHUK IO Mocksa, «Ac- [Dnek-
IIPOU3BOACTBAM conuanus TpOHHBIﬁ
621 XJI0pa, KayCTHe- | XJOPHOH Mpo- pecype]
CKOM CONBI M €1- | MBIIIUICHHOCTH
KOI'0 KaJlk «PycXiop»,
2020r.

6.3. MeTonnueckue yKazaHusl, peKOMEHIALUM U IPyrue MaTepHaJibl K 3aHATUAM

Metoanueckue yka3aHHus M PEKOMEHJAIMHU MO MPOBEIEHUI0 KOHKPETHBIX BHUJOB y4eo-
HBIX 3aHSTUN MO JAUCUHUIUIMHE «XUMHUYECKHE PEaKTOpbl» Haxonaarcs Ha kKadenpe «TexHomorus
AIEKTPOXUMHUYECKUX ITPOU3BOACTB U XUMHUHU OPIraHUYECKUX BEIIECTBY.

7T.AHOOPMALIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

VY4eOHbIi poliecc Mo TUCHUIUIMHE 00ecTieueH HEOOXOAMMbBIM KOMILIEKTOM JUIICH3UOH-
HOTO M CBOOOJHO pacnpOCTpPaHSEMOro MporpaMMHOI0 0OecreyeHusl, B TOM YHCJIe OTE€YECTBEH-
HOT'O TIPOU3BOICTBA (COCTaB MO JUCHUIUIMHE omnpeneneH B HacTosmei PIT/] 1 nmomiexxut o6HOB-
JICHUIO TTPH HEOOXOUMOCTH).

7.1. Ilepeyenr pecypcoB HHGPOPMALUOHHO-TEJIEKOMMYHUKANMOHHOMI
«HTEepHET», HEOOXOAMMBIX /IJIsI OCBOEHUSI TUCIHIIMHBI (MOLYJIs1)
1. Hayuynas  osnextponnas Oubmuoreka E-LIBRARY.ru. —
http://elibrary.ru/defaultx.asp
2. DJekTpoHHas OubiMorevHas cucreMa [TOBODKCKOTO rocynapcTBEHHOTO YHHUBEPCHUTETA
cepBuca [ DnekTpoHHbIH pecypc]. — Pexxum poctyma: http://elib.tolgas.ru./ - 3arm. ¢ skpana.
3. DJIeKTPOHHO-OMOIMOTeYHAasT cUcTeMa Znanium.com [DJIEKTPOHHBIH pecypc]. - Pexum
nocryma: http://znanium.com/. — 3aru. ¢ 3kpaHa.
4. OTtkpriTOE 00pazoBaHue [ INEKTPOHHBIN pecypce]. - Pexxum noctyna: https://openedu.ru/. -
3arJ ¢ ’KpaHa.
5. Polpred.com. O630p CMMU. IlomHoTekcToBas, MHorootpacieBas 0aza maHHbIX (BJ])
[DnexTponHbIii pecypc]. - Pexxum poctyma: http://polpred.com/. — 3ari. ¢ sxpana.

CeTH

Pexum  nmocryna:
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http://www.polpred.com/

6. ba3er nmanHBIX Bcepoccuiickoro WHCTUTYyTa HAaydHOM W TEXHHYECKOW WH(opmanuu
(BUHUTU PAH) no ecTecTBEeHHBIM, TOYHBIM M TEXHUYCCKUM HayKaM [DJICKTPOHHBIH pecypc]. -
Pexxum moctyma: http://www.viniti.ru. — 3ars. ¢ skpaHa.
7. YuuBepcurerckas nHhpopMannoHHas cuctema Poccus [DnekTpoHHEIH pecypc]. - Pexum
nocryna: http://uisrussia.msu.ru/. — 3ari. ¢ sKpaHa.

7.2. llepeyeHb MPOrpaMMHOro odecrneyeHusi U UHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
Tabnuua 8 — IlepeueHb 3IEKTPOHHBIX OMOIMOTEUHBIX CHCTEM

Ne HaumMmenoBanue Ccblika, 10 KOTOPOii ocyliecTBJIsIeTCS 10-
9BC cryn k 96C
1 Koncysnprant http://www.studentlibrary.ru/
CTYACHTa
2 Jlaub https://e.lanbook.com/
3 Opaiit https://biblio-online.ru/

B Tabnuue 9 ykazaH mepedeHb npodecCHOHAIBHBIX 0a3 AaHHBIX W WH(POPMALMOHHBIX
CIPAaBOYHBIX CHCTEM, K KOTOPbIM o0ecredyeH NocTyn (ynaleHHbId nocTyi). JlaHHbIN nepedeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusmMu OI'OC BO.

Tabmuna 9 — IlepeyeHb cOBpeMEHHBIX MPO(PECCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITHOHHBIX
CIIPABOYHBIX CHCTEM

MH(QOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaunmenoBanue npogeccuoHaIbLHON 0a3bl Hoctyn k pecypcey (yaaJleHHbIH AOCTYII €
Ne JaHHBbIX, HH(POPMAILIHOHHO-CIIPABOYHOM CH- YKa3aHMeM CChUIKM/I0CTYI U3 JIOKAJIbHOMN
CTeMbI ceTH YHUBEPCUTETA)
1 2 3
1 Baza maHHBIX CTaHAAPTOB M PETIIAMCHTOB https://www.gost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
2 INepeuens npodeccHoHaIbHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47¢0.html

8. OBPA3OBATEJIBHBIE PECYPCBI JJIS1 UHBAJIN/10B U JIUII C OB3

B tabnune 10 ykazaH nmepedyeHb 00pa30BaTENIbHBIX PECYpPCOB, UMEIOMUX (OpMBI, afamn-
TUPOBAHHBIE K OTPAaHUYEHUSIM HUX 3[I0POBbS, a TAKXKE CBE/ICHUS O HAIMYUU CHEIMAIIbHBIX TEXHU-
YECKUX CPeACTB 00yueHHs KOJUIEKTUBHOTO M MHAMBHIyalbHOTO MOJIb30BaHus. [lpu 3anomHennn
TaOIUIBI MOXKET OBITh MCMOJb30BaHa MHGOpPMAIHs, pa3MelleHHas B mojpaszfene «JloctymHas
cpena» crenuanusupoBanHoro pazzaena caiita HI'TY «Cseaenust 06 006pa3oBaTeIbHON OpraHu-

3aruny https://www.nntu.ru/sveden/accenv/

Tabmuma 10 — OOpazoBarenbHbIE pecypchl Juisi HHBaTUA0B 1 Juil ¢ OB3

Ne IepeyeHnb 00pa3oBaTe/ILHBIX pecyp-
COB, MPHUCIOCOOJIEHHBIX ISl HCIOJIb-
30BaHUs MHBAJIUIAMYU U JIMIIAMH C
OB3

CBeI[eHl/lfl 0 HAJITMYHMU ClIeHUAJIBHBIX TEXHUYE-
CKHX CpeacTB Oﬁy‘leﬂﬂfl KOJIVIEKTUBHOI'O H
HHAUBUAYAJIBHOI'0O MOJb30BAHUSA

1 OBC «KoHCYNbTaHT CTYAEHTay

03BYYKa KHHT U YBEJIMUCHHE MpHUPTa

SBbC «JlaHb)»

CIICIIMAJIBHOC MOOUIIBHOE MPUIIOKCHUC - CHUHTC-
3aToOp peHu, KOTOpBIﬁ BOCHPOU3BOAUT TEKCTHL
KHUT' U MCHIO HaBUTI'allun

3 OBC «lOpaiit»

Bepcus 1A CJ'Ia6OBI/IZ[HH.II/IX
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JUMOE JIJIsAA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JTUCHUIIJIMHE

JInsi KOHTaKTHOM M CaMOCTOSITENbHONW paboThl 00yYaromuXcs BBIACICHBI MOMEIICHUS,
OCHAIIEHHBIC KOMITBIOTEPHOU TEXHHKOHN ¢ MOAKIIOYeHHEM K ceTH "MHTepHeT" u obecneyeHneM
JOCTYTIA B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIBHYIO CPEly OpraHU3alNu:
- 3aJ1 AJIEKTPOHHO-UH(POPMATMOHHBIX pecypcoB (aya. 1160 — 15 kommbroTepoB);

- YATAJIBHBIN 341 OTKPBITOro AocTyna (aya. 6162 — 2 koMmnbioTepa);

- ayn. 2303, 2202, obopynoBanubie Wi-Fi.
[Tpu mpoBeneHUN JEKIUN U JIa0OPATOPHBIX MPAKTUKYMOB Ha Kadeape HCIonbp3yeTcs Ma-
TEepPUAIbHO-TEXHUUECKOE OCHAIllEHUE ayAUTOPH U abopatopuil kadenpsl, IpUMEHsIEMOE B pe-
anu3anuy y4eOHOTO mpoliecca, MpUBEeHHOE B 00pa3oBarenbHoi mporpamme mpoduist «TexHo-
JIOTHS AIEKTPOXUMUYECKUX TTPOU3BOJICTBY: J1JaOOpaTOpHbIE MPUOOPHI (KOMIUIEKT J1a00paTOPHOTO
0o0opyoBaHus Il KOHTPOJISI Ka4eCcTBa MaTepUAIOB, MPUOOPHI IJIsi KOHTPOJISI KayecTBa Moyda-
eMBIX MOKPBITUH); KoMIbloTepHas u oducHas texHuka (I1K, nmpuHTep, KonmupoBanbHas TEXHHU-

Ka).
Ne | HanmenoBanue aynutopudt u mnomenie- | OCHalleHHOCTh ayauTopuil mo- | IlepeyeHb  JIMLIEH3MOHHOTO
HUH Kadeapsl MEICHUH 1 TIOMEIIeHUH MpOTrpaMMHOr0  obecrede-
HUS
1 1345 1. Jlocka MenoBasi; 1. Windows SL 8.1 (mon-
MynsTuMeauiiHas aygutopus (s mpo- | 2. DKpaH HACTECHHBIH; mucka Dr. Spark Prem, mo-
BEICHUS 3aHATHHA JICKIIMOHHOTO U ceMH- | 3. Pabouee mecto mpemomaBare- | roBop Ne 0509/KMP ot
HApCKOT0 THIA, IPYNIOBBIX U WHAWBH- | JIf; 15.10.18)
NMyaJbHBIX KOHCYJNbTAallMd, Tekymiero | 4. Pabodee mecto crymenta - 28 | 2. Dr.Web (c/u H365-
KOHTpOJIA M IPOMEXYTOUHOH arrecra- | 4ell. W77K-B5HP-N346 oT
mun) (kadenpa «TexHOJOTHsS 3MMEKTPo- | 5. MynbruMenuiinbii mpoekrop | 11.05.2023)
XMMUYECKUX MPOHM3BOJACTB M XMMHHU op- | Epson ER; Pacnpoctpansemoe 1o cBo-
raHmgdeckux BemiecTB»), 603155, Hmxke- | 6. IlepcoHanpHBIH KOMITBIOTEp, | OOmHON JIULEH3UH:
ropojckasi obnacte, r. Hmwxuuit Hosro- | Intel(R) Core(TM) i3-3220 CPU | 3 Adobe Acrobat Reader X
pox, yin. Mununa, jom 24, xoprr. 1 @ 3.30 GHz 4,00 I'b O3Y /HDD | (Freeware);
500. 4. P7 oduc
5. Zoom (Free) (1 m.)
2 1118 JlabopaTopHbIit 3aj1 1. locka MenoBas; 1. WinXP (Dream Spark

YueOHas maboparopust (s IPOBEICHUS
3aHATHI 1a00PaTOPHOTO U MPAKTHIECKO-
IO THIIA, TPYNIOBBIX M WHIMUBHIYAJIBHBIX
KOHCYJIBTAIlMH, TEKYIIETO KOHTPOISI U
MPOMEKYTOYHOU artectanun) (kadeapa
«TexHONMOTHS 3NEKTPOXUMUYECKUX TIPO-
M3BOJCTB M XHMHHM OPraHMYeCKUX Be-
mectB»), 603155, Hwkeroposackas o00-
nactb, r. Huxuauit Hosropoa, yi. Munu-
Ha, 10oM 24, kopm. 1

2.Paboyee MecTo TmperomaBaTe-
7,

3. Pabouee mecto cryneHTa - 24
Yell.

1. TlepcoHadbHBIH KOMIBIOTED,
Intel(R) Pentium(R) 4 CPU 3.00
GHz 512 Mb O3Y /HDD 19.5
/HDD 74.5;

2. IlepcoHanbHBIH KOMIBIOTED,
Intel(R) Pentium(R) 4 CPU 3.00
GHz 512 Mb O3Y /HDD 74.5;

3. IlepcoHanbHBII KOMIIBIOTED,
Intel(R) Celeron(TM) CPU 1000
MHz 192 MB O3Y /HDD 29.2
/HDD 26.5.

Premium 700087777);

2. Adobe Acrobat Reader X
(Freeware);

3. MSOffice 2007 Standard
Russian Academic OPEN
No Level (Microsoft Open

License Academic Ne
45990647 (6e3cpounas)); (1
1IT.)

4. TIO pns moTeHIocTaTa
PS-Pack

5. TIO ans ummneneHcMmerpa
Zpack

10. METOAUYECKHUE PEKOMEHJAIIMHU OB YYAIOIIIUMCHA 11O OCBOEHHIO

JTUCIUATITAHBI

10.1. O01mme MeToAUYeCKHE PEKOMEHIANMUM A 00y4AKOIIMXCH MO0 OCBOCHUIO IUC-
HMILUTHHBI, 00pa3oBaTe/ibHbIE TEXHOJIOTHHI
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JlucuuniuuHa peanu3yeTcsi MOCPEACTBOM IMPOBEACHUS KOHTAKTHOM paboThl ¢ olyuaro-
MUMHUCS (BKJIIOYasi MPOBEACHUE TEKYLIET0 KOHTPOJISI YCIEBAeMOCTH), CAMOCTOSTENIbHOW paboThI
00y4aromuxcsi U MPOMEXYTOUHOM aTTeCTalliH.

KonraktHas paboTa: aynuTopHasi, BHeayAUTOpHAsI.

[Ipu npenonaBaHuy JUCHUIUIMHBI «XHUMUYECKUE PEAKTOPBI», UCIIONb3YIOTCSI COBPEMEH-
Hble 00pa30BaTeNbHbIE TEXHOJIOIMH, O3BOJISIOIINE TTOBBICUTh aKTUBHOCTh CTYI€HTOB IIPU OCBO-
E€HHM MaTepualia Kypca ¥ MPeAOCTaBUTh UM BO3MOXXHOCTH 3()(h)eKTUBHO peain30BaTh 4achl ca-
MOCTOSATEIBHOM paboThI.

JI1st CTyIEeHTOB CO3/1aH KPATKUM OMOPHBIM JIEKTPOHHBINA BApUAHT JICKIUOHHOI'O MaTepH-
aja Kypca. DJIEeKTPOHHBIM KOHCIIEKT HaxoauTes Ha kadeape « TOIIuXOB» u MoxeT ObITh MOJTy-
YeH CTYJEHTOM B CJIy4ae IPOIYCKOB 3aHSATUN IO YBaKUTEJIbHBIM IIPUYMHAM WIH BBIHYKJIEHHO-
ro IIepeBoJia 3aHATUH B IUCTAHLIMOHHYIO (hopMmy.

Ha nexnusix, mIpakTU4YeCKUX M JTa0OPATOPHBIX 3aHATHUAX PEATU3YIOTCS MHTEPaKTHBHBIC
TEXHOJIOTUM, HPUBETCTBYIOTCSI BONPOCHI U OOCYXAEHHUS, HCIOIb3YEeTCS JIMYHOCTHO-
OPUEHTHPOBAHHBIN MOAXO0J], TEXHOJIOTUSI paOdOTHl B MAJIBIX TPYIIAax, YTO MO3BOJSET CTyIACHTaM
HPOSIBUTH €05, MOIYYUTh HABBIKM CAaMOCTOSATEIIBHOTO M3y4eHHsl MaTepualla, BBIPOBHSATH ypo-
BEHb 3HAHUU B IPYyIIIIE.

Bce Bonpockl, BO3HUKILIUE IIPU CaMOCTOSATENIbHOM paboTe HaJl JOMAIHUM 3aJJaHUEeM, I10-
IpoOHO pa3OuparoTcsi Ha Ja00PaTOPHBIX 3aHATHAX U JEKIHsIX. [IpoBOIATCS MHANBUIYAIbHBIC H
IPYNIOBbIE KOHCYJIbTALMM C MCIOJIb30BAHUEM, KaK BCTPEU CTYNEHTAMM, TaK U COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUI: YaT, JIeKTpOHHas modra, Skype, Zoom.

Wuunuupyercs akTUBHOCTh CTYAEHTOB, MOOLIPSETCs 3a/laHue JH0ObIX BOIPOCOB M0 Ma-
Tepuaiy, NPaKTUKYeTCs UHIMBUyaJbHbI OTBET Ha BOIPOCHI CTYAEHTA, PEKOMEHAYIOTCS METO-
JIbl YCIICIIHOTO CAMOCTOSITENILHOIO YCBOCHMSI MaTepuaa B 3aBUCUMOCTU OT YPOBHs ero 0a30Boi
MOJFOTOBKHU.

Jlnsi OLIeHKM 3HaHMM, YMEHWH, HaBBIKOB M YPOBHS C(HOPMUPOBAHHOCTH KOMIIETCHIIMH
npUMeHsieTcss OalIbHO-pEHTHHIOBasI CUCTEMa KOHTPOJISI U OLIEHKH YCIIEBA€MOCTU CTYACHTOB B
IIPOLIECCE TEKYLIETO KOHTPOJIS.

[IpomexyTouHas aTrTecTanys NPOBOIUTCS B (hopMe IK3aMEHa C yUeTOM TEeKYUIeH ycneBa-
€MOCTH.

10.2. Meroan4yeckue yKa3aHus JJIsl 3aHATHI JIEKIMOHHOI0 THIIA

JIeKIMOHHBIN KypC MpeJIoiaraeT CUCTeMaTU3NPOBAHHOE M3JI05KEHNE OCHOBHBIX BOIPO-
COB TEMAaTHUYECKOTO IJaHa. B Xo/e NeKIMOHHBIX 3aHATUN pacKpbIBalOTCS 0a30BbIE BOMPOCHI B
paMkax Kaxaod Tembl nucuuruinHbl (Tabmuia 4). O603Ha4YarOTCsl KITIOUEBBIE aCMEKTHl TeM, a
TaK)Ke JIear0TCs aKIIeHThl Ha Hanbolee CI0KHBIE M Ba)KHBIEC TIOJIOKEHHUS H3y4aeMOro MaTepua-
na. MaTepuaiibl JEKIHUA SBISIOTCS OTIOPHON OCHOBOM JIJIsl IOJATOTOBKHM 00yJaronuXxcs K Jiabopa-
TOPHBIM Pa0OTaM M BBHIMOTHEHUS 3aJJaHUI CAMOCTOSITENILHOW pabOThI, a TAaKkKe K MEPONPHUATHIM
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MMPOMEXYTOYHOM aTTECTAIlUU 10 TUCIIUTUINHE.

10.3. MeTtoauyeckue YKa3aHMsi 1O OCBOCHHI0 IMCUMILIMHBI HAa J1a00paTOPHBIX
padorax
JlaGopatopHble pabOThI HE MIPETYCMOTPEHBI.

10.4. MeToauyeckne yKa3aHUs 10 OCBOCHHIO AUCHUILIMHBI HA NPAKTHYECKUX 3aH -
THAX

[IpakTHueckue 3aHATUS MPEICTABISIIOT COOOM AeTanu3aluio JEKIMOHHOIO TeopeTHde-
CKOTO MaTepuana, IpOBOAATCS B LIENAX 3aKPEIUIEHUS Kypca U OXBaThIBalOT BCE OCHOBHBIE Pa3-
nenbl. OCHOBHOM (hopMOil IpoBeZIeHHs MPAKTUYECKUX 3aHATUH ABIseTCs o0CyKaeHne Hanbolee
NpoOJEMHBIX U CIOKHBIX BOIPOCOB MO OTIENBbHBIM T€MaM, a TAaKXKe pelIeHue 3amad u pazdop
IIPUMEPOB U CUTYallUH B ayIUTOPHBIX yCIOBHSIX.

[IpakTryeckue 3aHATHS 00yJaIOUINXCSl 00ECTIeUUBAIOT:

- IPOBEPKY M YTOUHEHUE 3HAHUH, ITOJIyYCHHBIX Ha JICKIMIX;
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- IOJIy4YE€HNE YMEHU 1 HAaBBIKOB PEIICHUS 33]1a4;

- MOJABEJACHUE UTOTOB 3aHATHUN IO PEUTUHIOBOM CHUCTEME, COTJIACHO TEXHOJIOTMYECKOU
KapTe AUCLUIUINHBI.
1 bagaeB A.A., Poroxxun B.B. «3nexTponu3 BOIHBIX pPacTBOPOB 0€3 BBIIEICHUS METAJIOBY,
yaeOHoe nmocobue mis npaktudeckux padort, HI'TY, H.Hosropox, 2015 (locTtymHo B 31eKTpOH-
HOM Bue Ha Kadenpe « TeXHONIOTHs AMEKTPOXUMHUYECKHX IMPOU3BOJICTB U XUMUU OPTaHHUECKUX
BEIIIECTBY).

10.5. MeToanyeckue yKazaHusi 10 CAaMOCTOSITeJIbHON padoTe 00yqarommxcst

CamocrosTenbHas padboTa oOecreunBaeT MOArOTOBKY 00y4aroerocsi K ay TMTOPHBIM 3a-
HATUSM ¥ MEPOIPHUATHSAM TEKYIIETO KOHTPOJS M MPOMEKYTOUYHOW aTTECTAMH TI0 MU3yd4aeMOi
JTUCIUTUTHHE. Pe3ynbTaThl 3TON MOATOTOBKH MPOSBISIOTCS B aKTUBHOCTH 00yJaromIerocs: Ha 3a-
HATUSX U B KA4ECTBE BBITIOJHEHHBIX MPAKTUYCCKUX 3aJaHUN U APYyruX (HopM TEKyIIero KOH-
TPOJISL.

[Ipu BBITIOTHEHUH 3aIaHUM JJII CAaMOCTOSATEIBLHON paboThl PEKOMEHAYETCsl TpopaboTKa
MaTepHaJIOB JICKIIUH 10 KaXI0H MPOUJCHHON TeMe, a TaK)Ke U3yYCHHE PEKOMEHIYEeMOH JIuTepa-
TYypHl, IIpescTaBieHHON B Paznene 6.

B mporiecce camocTosITeIbHON pabOThI IPH M3YYCHUHU JUCIUILUIMHBI CTYJACHTBI MOTYT pa-
00TaTh Ha KOMIBIOTEPE B CHEIHMAIM3UPOBAHHBIX AyTUTOPHUAX IS CAMOCTOSATEIBHOW pabOTHI
(ykazano B pasgene 9). B ayauropusx wuMeeTcs JOCTym uepe3 HH(OpMaIMoHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHET» K 31IeKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIbHOMI
cpene ynuBepcurera (QMOC) u snextponHoit 6ubnuoreynoit cucreme (3bC), rne B 3meKTpoH-
HOM BHJIE PACIIONIATralOTCsl yueOHbIe  y4eOHO-METOMUECKHNE MaTepHalbl, KOTOPBIE MOTYT OBITh
UCIIOJIB30BaHBI JJIsi CAMOCTOSITEIIbHOW Pa0OThI IPU U3yYCHUHN JTUCITUTLIAHBI.

Pa3BepHyTBIE METOAWYECKHE YKa3aHHsI 110 BCEM BHIaM pabOTHI CTyIEHTa HaXOIATCA Ha
kapeape «TIMMuXOB.

11. OHEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISI OCBOEHUA IUCHUTIJIMHBI

Z[J'ISI TEKYLICTO KOHTPOJIA 3HaHUH CTYACHTOB 10 JUCHHUIIIIMHE IPOBOJUTCSA KOMIIJICKCHAasA
OICHKA 3Hal—ll/li71, BKJIIOYaromias

— HalnMcaHUe U 3aluTa pedepara;
— DK3aMeH

11.1. Tunossie Bonpockl 1JIs J1a0OpaTOPHBIX padoT
JIaGopatopHbie pabOThI HE MPEyCMOTPEHBI

11.2. TunoBsle BONPOCHI JJIsA MPOMEKYTOYHOHM aTTecTanuy B gopmMe 3K3aMeHa
11.2.1. Bonpochbl K 3K3aMeHYy, IPOBOJAUMOMY 110 OKOHYAHMH / ceMecTpa

1. OcHOBBI pac4eTOB XUMUYECKHX PEAKTOPOB.

2. MarepuanpHblil 0anaHc, JHEPreTUYECKUI OalaHC, SKOHOMHYECKAask OIICHKA XUMUYECKUX

PEaKTOPOB.

Krnaccudukanus XuMHUECKUX PEAKTOPOB.

MoenupoBaHue MOTOKOB B peakTopax IO paclpeIelICHUI0 BpEMEHH MPEObIBaHUs pea-

TUPYIONIMX YaCTHUI[ B PEaKTOPE.

5. MopenupoBaHre TOTOKOB B PEAKTOPAxX MO  ITOJTFO CKOPOCTEH ABMKCHHS YaCTHII B PeaK-
TOpe.

6. MogenmupoBaHue MOTOKOB B peaKTopax Mo MOTOKaM HeaTbHOTO CMEUICHUS U HIICATbHO-
T'O BBITCCHCHUA.

7. OcobeHHOCTH pabOTHI peakTopa.

~ow
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10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.

38.

39.

40.

41.
42.

43.

44,
45.

Pacuer BpeMeHU pOTEKaHUsI XUMUYECKON PEAKIIMU B PEAKTOPE UI€ATbHOTO CMENIEHUS
MEPUOJUYECKOTO JEHCTBUS.

OcoOenHocTH pabOTHl peaKTOpa UAEATbHOIO CMEIIEHUSI HEMPEPHIBHOTO ACHCTBHUS.
Pacuer BpeMeHuU MpOTeKaHU XUMUYECKOW PEaKIIUK B PEAKTOPE UACATHHOIO CMEIICHUS
HEIPEPBIBHOTO IEUCTBUS

OcoOenHocTH pabOTHI PeaKTOpa UCATBHOTO BHITECHEHUS.

Pacuer BpeMeHU POTEKaHUsI XUMUYECKON PEAKIIMU B PEAKTOPE UJI€aJIbHOTO BBITECHE-
HUSL.

CpaBHeHUE peakTOpOB MO0 HHTEHCUBHOCTU PaOOTHI.

CpaBHEHHE PEAKTOPOB IO CEIEKTUBHOCTH MOJy4aeMOro MPOayKTa.

CpaBHEHHE PEaKTOPOB IO BBIXOAY MOJIy4aeMOro NPOAYyKTa.

[IpeumyiiecTBa Kackaaa peakToOpoB.

['paduyeckuit MeTos pacuera peakTOpOB B KacKaje.

AHaMTAYECKUI METOJ] pacueTa peakTOpOB B KacKaJie.

Buemnenuddysnonnoe TopMmokenue. BiausiHue Ha CKOPOCTh XUMUYECKOTO MPOIIecCa. .
Bryrpunuddysnonnoe TopmokeHne. Biusiare Ha CKOPOCTh XUMUYECKOTO MPOIIecca.
[Iporekanue B peakTOpax I'eTEPOrCHHBIX XUMHUYECKUX PEAKIIMi.

[Iporekanue B peakTOpax rOMOT€HHBIX XUMUYECKUX PEAKIUH.

Br160op kputepusi ONTUMAIBHOCTH JIJIS MAPAIIEIBHO pabOTaIOIIUX PEAKTOPOB.
Maremaruueckasi ONTUMHU3ALUS PACIPEACIICHUS TOTOKA MO MapauIeIbHO paboTaIoIUM
peakTopam.

Ornpezenienre SJKOHOMUYECKON TIIOTHOCTH TOKA JJIS SJICKTPOXUMHYECKOM STUESHKHU
[IpuHuunuanpHas cxeMa NoJIy4eHHUs] BOAOPO/Ia U KHCIOPO/a AJIEKTPOJIU30M BOJBI.
[TpuHUn OMTIONIAPHON KOHCTPYKIIMH JIEKTPOIH3EPA, TOCTOUHCTBA U HETOCTATKH.
KoHcTpyKius OUMOISPHOTO 3JEKTPOoIa, MaTeprall, Ha3HAUeHHUEe COCTABIISIONINX.
KoncTpykius u HazHavyeHne quaparMeHHON paMbl, TPOKIIATOK, CTSKHBIX TUTUT.
[TocnenoBarenbHOCTH COOpKH dnekTponusepa. [lokazarenu.

Pacuer macc u 00bEMOB MOTOKOB BXOSIINUX M BBIXOSIINX U3 DJIEKTPOIM3EPA C YIETOM
PEXKUMOB TIpoLiecca.

[IpunnunuansHas cxeMa MEMOPAHHOTO CII0c00a MOMYUYEeHUS XJI0pa U MICJIOYH AJIEKTPO-
JIM30M paccoda.

KoHCTpyK1IMst aBTOHOMHOM SYE€WKH, MaTepHaJIbl, HA3HAYECHUE COCTABIISIONIUX, TOCTONH-
CTBA U HEJJOCTATKHU.

[Topsimok cOOpKH siueek Mpu MOHO — OUTMOJSIPHOM U O110uHOM BKIIOUeHHH. [lokazarenun
paboTHI.

Pacuer konmyecTBa siueex ISl 3aJaHHON MPOU3BOIUTEILHOCTH JIEKTPOJIU3EPA.

Pacuer Macc 1 00b€MOB TOTOKOB, BXOSIINX, BBIXOISIIMX U3 AJIEKTPOJIM3Epa C YIETOM
PEKUMOB TIpolecca.

Pacuer Toka n HanpsKEHUS Ha AJIEKTPOIU3EPE MPU PA3IMYHBIX CXEMaX BKIIOUEHUS aB-
TOHOMHBIX STYCEK.

[TpuHIMMIUATRHAS cXeMa MOTYUYSHHs MEI0YH U XJIopa AruadparMeHHBIM CIIOCOOOM
3JIEKTPOJIM30M PACTBOPa MOBAPEHHOW COJIH.

[TpuHIMIT MOHOTIONSIPHOM KOHCTPYKIIUU AHaPparMeHHOTO AJIEKTPOIU3epa, TOCTOMHCTBA
Y HEJIOCTATKH.

KoHcTpykiiun aHoAHOTO U KaTOJTHOTO KOMILIEKTOB, MaTepuall, Ha3HAYeHUE OTIEIbHBIX
3JIEMEHTOB.

[Topsimox cOopku snexTponuszepoB. [lokazarenu. KoHcTpykiust s1eKTponu3epa.

PacueT macc 1 00EMOB MTOTOKOB BXOSAIINX M BBIXOSIINX U3 JIEKTPOIH3EPA C YIETOM
PEKUMOB TIpolecca

[TpuHuMnuanbHas cxeMa MOJyYeHHs IIEI0YH U XJIOpa PTYTHRIM criocoboM. KoHCcTpyk-
KA 3JIEKTPOJIn3epa.

DJIEKTPOJIN3 PACTBOPA CEPHON KUCIIOTHI

I'maponns HaaCcepHOM KUCIOTHI
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46. KOHCTPYKITUHU 3JIEKTPOJIU3EPOB U THAPOIU3EPOB.

47. BapuaHThl pacueTa CKOPOCTH IOAAaYU paccoJa.

48. Yto HeoOX0auMO ISl ONPEIEIICHUs TPOXOJHOTO CEYSHHUS], JUIUHBI ITYTH U CUJjla TOKa IpH
pacuere najieHUs HAIIPSDKEHHSI B QJIEKTPOAax?

49. Kak onpenensieTcss najcHUe HaNpsDKeHHS B Auadparme?

50. [TpuunHb! yBeNIWYeHUS aICHUS HAMIPSDKEHUS B pa3pylIaeMbIX U Hepa3pyllaeMbIX aHO-
nax, auadparme, SIeKTPOJIUTE.

11.3. TunoBbIe BONMPOCHI [JIsl TEKYLIET0 KOHTPOJISI
Ilpumepnvie memul pepepamos.

. Peaktop 3ameJIeHHOTO KOKCOBAHUS

. PeakTop KataiuTH4eCcKOro KPEeKHHTa KOKCOBBIX JUCTHIIIIATOB
. Peaktop cuHTe3a METHI-TpeT-OyTHIIOBOTO d(hrpa

. XJTOpHBIE 3JIEKTPOJIN3EPHI, UX KOHCTPYKTHBHBIE OCOOCHHOCTH.
. DIEKTPOIU3EPHI IS CHHTE3a XJIOPKUCIOPOIHBIX COCTUHCHHH.
. DJIEKTPOIU3EPhI ISl CAHTE3a COCIMHCHUI MapraHIia.

. DJEKTPOJIU3EPHI ISl CHHTE3a OPTaHUYCeCKUX COSTUHCHUM.

. DIEKTPOIU3EPHI ISl CHHTE3a HaJCEPHOMN KHCIIOTHI.

. DIEeKTPOJIU3epHI JJIsl CHHTE3a BOAOPOJIa U KUCIOPO/Ia.

OO NO O WNPEF

Ipumepnvie 3a0auu 013 npakmuseckux pabom

1. B 3akpbITOM peakTope MpOTEKAET peaKiysl MapoBOISTHOW KOHBEPCHH METaHa, OIHCHI-
BaeMOU ypaBHEHHUEM:

CH4 + Hzonap =CO +3H,

HavanpHble KonnyecTBa METaHa M MapOB BOBI COCTABIISLIN: JUIsl MeTaHa — 6 KModb; st
napoB BoAbl — 12 kMonb. Onpenenure coCTaB peakIMOHHOW cMmecH mocie peakiuu (% Moib-
HbIe), eciu B peakuuto Berynuio 40 % merana. Kak M3MEHMIIOCH JIaBlI€HUE B peakTope rocie
peakiuu?

2. B peakrope okucnenus SO, npoucxomut peakuus: SOy + O, = SO3. JlanHast peakuus
B IIPUCYTCTBHM KaTalu3aTopa MpOTeKasa Mpu TeMIIepaType 450°C u 3aKoHuMIACH yepe3 12 mu-
HYT. 3a KaKkoe BpeMsI 3aKOHUUTCS 3Ta peakiys, eciii yopaTh Kataiuzartop? OHeprus akTHBa-
IIMU PEeaKINM B IPUCYTCTBUM KaTanu3aropa cocrasisia 34 k/[x/ moib, a 0e3 katanuzaropa — 57
k/Dx/Monb. Omnpenienure akTUBHOCTb KaTallu3aTopa.

3. Imput (FeSy) maccoit 800 kr, comepkammii 12 % mpumeceii, 000KIIH Ha BO3AYXE C
LeNbI0 ToydeHus: cepHucroro raza SO;. [lomyueHHbI cepHUCTBIN ra3z okucauiaun 10 SOz, a u3
HETO TMOJIyYMIIM CEPHYIO KUCIOTY. OnpenenuTe Maccy MOJTy4eHHOW CepHOW KUCIIOTHI, €CII BHI-
xo npoaykra coctaBui 80 %.

4. B 3aKpBITOM peakTope MPOTEKAET PEeaKIHs MapOBOSHON KOHBEPCHU METaHa, OIMHUCHI-
BAaeMOH ypaBHEHUEM:

CH4 + HoOpqp = CO + 3Hp

HauanbHble 00BEMBI Ta30B U MAPOB BOBI COCTABISUIN: JUIsl MeTaHa — 24 11; 17l TapoB
Bobl — 40 1 OmpenenuTe cOCTaB peakIMOHHOW cMmecH mociie peaknuu (Yo 0ObEMHBIE), €Clih B
peakuuto Berynuio 60 % merana. Kak u3MeHUIIOCH J1aBlIEHUE B PEAKTOPE MOCIE peakuuu?

5. B peakrope okucnenus SO, MpoUCXOIUAT &oeaxum: SO; + O; = SO3. JlanHas peakus
0e3 karanu3aTopa nmpotekaina npu remnepatype 450 °C u 3akoHumach yepe3 12 MuUHYT. 3a Kakoe
BpEeMs 3aKOHYHTCS 3Ta PEaKIys, eciii 100aBUTh KaTanu3aTop? OHEprus aKTHBAIUU PEaKIIUU
6e3 karanuzaropa cocranisiia 64 kJx/ Momb, a ¢ katanuzatopoMm — 37 kJlx/Monb. Onpenenure
AKTUBHOCTH KaTaJIu3aropa.

6. [Mupur (FeS;) maccoit 600 kr, conepxamuit 18 % nmpumeceit, 000KIK Ha BO3yXe C
ENTBbI0 TIOydeHHsI cepHUCTOTO Ta3a SO,. [ToydeHHbIH cepHUCTBIN Ta3 okucamm 10 SO3, a u3
HETO IMOJIyYHJIN CEpHYIO KUCIO0TY. Ompenenure Maccy MoJy4eHHON CepHOIl KUCIOThI, €CITU BBI-
X0 mpoyKTa coctaBui 72 %.
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VTBEPXJIAIO:

Hupekrop uncturyra UOXTuM
Manynesuy JX.B.

13 29 20 r.

Jluer akryanu3anum padodeil nporpaMMbl AUCHUIIIMHbBI

Bb1.B.OJ1.7 XuMunueckue peakTopbl

HUHACKC I10 y‘-Ie6HOMy IJjiany, HQaUMCHOBAHUE

JUIsl TOATOTOBKU OaKaJlaBpoOB
Hanpasnenune: 18.03.01 XuMuueckasi TEXHOIOTHUS

HaHpaBHeHHOCTB: «TexHOIOTHs SICKTPOXMMHUYSCKHX ITPOU3BOJICTBY

dopma 00yueHHUsT QuHasI
['ox mavana moarorosku: 2022, 2023
Kypc 3

Cemectp 6

a) B pabGouyro nporpamMmy He BHOCATCS U3MeHeHHs. [IporpaMMa akTyanu3upoBaHa Jyist

20 r. Hayana noJAroTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKoM roj

Ha4aja NOATOTOBKH):
L) ;

B)
Pa3zpabotuuk (u): _Hcaes B.B.., k.T.H., onieHT bayaeB A.A., K.T.H., mpodeccop

(®UO, yueHas CTEIeHb, YUCHOE 3BaHHE) « »

202

TI.

PaGouas mporpamma nepecmoTpeHa u ogodpeHa Ha 3acenannu kadeapsl « TOIT u XOB»
202 1.

pOTOKOJ No OT «__ »

3aBenyronuit kageapor _MBamkun E.T.

Jucr AKTyaJIM3alui NIPUHAT HA XPAHCHUE:

3aBenyrouuii Beimyckatomient kapeapoin «TOMuXOBy», UBamkun E.T. «  »

202 r.

Meroanueckuit ornen YMV: « »
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