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1. IEJIX U 3AJJAYU OCBOEHUSA JNCHUITJIMHBI

Ieb10 0cBOeHHSI AUCHUTIMHBI SABJSIIOTCS . TIOJITOTOBKA K PEIICHUIO MPO(HECCHOHATEHON
3a7a4y 0 (OPMUPOBAHUIO 3HAHUI O COBPEMEHHBIX OCHOBAX U 3aKOHOMEPHOCTSAX MacCOIEpeHoca U
BBISIBJICHUS] KOMIIOHEHTOB, HAXOAALIMXCS B paCTBOpaX B Pa3IMYHON CTENEHU TUCTIEPCHOCTH, YTO
HE00X0aUMO U151 H3PPEKTUBHOTO OCBOCHUSI MarMCTEPCKOM MporpaMmsl 1o Hanpasienuto 18.04.01
«XMMHYecKasi TEXHOJIOTHS», HalPaBIeHHOCTh: « TeXHUKA M TEXHOJIOTHH BOJIOPOIHON SHEPTETUKI.

1.2. 3apa4u ocBOCHUS QUCHUILIHHBI (MOYJIfA):
— HOJ'IyLII/ITb 3HAHUA 06 OKOJIOTHUYCCKUX U TCXHUKO-DKOHOMHNYCCKUX HpO6JICMaX paSBI/ITI/Iﬂ 3Hep-
reTH4eCcKoi 0a3nl 0OIIECTBA;

—  O3HaKoMileHHe ¢ (opMaMHU CyLIECTBOBaHMS IIPUMECEH BOJBI;

—  O3HAaKOMJIEHHE C CYIIHOCTh XMMHYECKHX, JIEKTPOXHUMUYECKUX, (PU3NUECKUX METOIOB pas-
JIeJICHUsI U TIPUHIIMITBI X BBIOOpA;

— O3HAaKOMJICHUE C TEOPETUYECKUMH OCHOBAMU KMHETUKH ITPOLIECCOB Pa3/ICICHNUS;

— O03HAaKOMJICHHME C MPOLECCAMU MACCOIEPEHOCAa IPUMECEH BObI, HAXOJAIIMXCSA B Pa3IMUHON
CTENEHU JUCIIEPCHOCTH;

— O3HAKOMJIEHHE C BO3MOKHOCTSIMH NPHJIOKEHHs CHEIMATIbHBIX 3HaHUIM TUCLUIUIMHBEI B 00Ja-
CTSIX OOIEH XUMHUECKONW TEXHOJIOTHH, JIEKTPOXUMHUUECKOM TEXHOJIOTUH, FKOJIOTUH;

— O3HAaKOMJICHUE C OCHOBHBIMHU IIPUHLUIIAMYA KOHCTPYMPOBAHUSA allapaToB I pa3leicHus u
KOHLICHTPUPOBAHUS BEILECTB;

— I[pUOOpEeTEeHUE 3HAHUSI OCHOB, HEOOXOIUMBIX ISl BBIIIOJIHEHUS KypcoBbIX padoT u BKP ma-
THCTpPA, a TAK)KE B MPAKTUYECKOM JesITeIbHOCTH MarucTpoB IO CO3/IaHUI0 3HEProd(pHeKTuB-
HBIX TEXHOJIOI'MI MCIIOJIb30BAHMS PA3JIMYHBIX BUIOB JHEPIUH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBbBI

Hucnunnuna «Hay4yHbie OCHOBBI MPOIECCOB Macconepenoca u pazaenenus» b1.B.OJ1.5, ot-
HOCHUTCS K AMCHUIIIMHAM 0a30BOM 4acTu oOs3aTeNnbHas BapUATHUBHOW 4acTH, POPMUPYEMON ydacT-
HUKaMU 00pa30BaTeNbHBIX OTHOMIeH bioka 1 «/uctumimael (Moaynn)» padoyero yueOHOro mJia-
Ha OOII no nanpasnennto 18.04.01 «Xumudeckass TEXHOJIOTH», HAIIPABICHHOCTh « TeXHUKA U TeX-
HOJIOTHH BOJIOPO/IHOM SHEPTETUKM» U OCBAUBAETCS B 3 CEMECTPE.

JI7s yCHenHOTO OCBOCHHUS TUCHIUIUTHHBI CTYJEHTY He0OXO0IMMbI 3HAHUSI KypcOoB (pU3UKU, Ma-
TEMAaTHUKH; 001Iel, (PU3NIECKON, aHATMTUYECKON U OPraHUYECKON XUMHH, TEOPETHUYECKOM IEKTPO-
XUMUU, KOPPO3HUH U 3aIIUTE METAIIJIOB.

Jucnummza «HayyHble OCHOBBI IPOLIECCOB MACCONIEPEHOCA U PA3IEIICHUS»_SABISETCS OC-
HOBOM ISl TIOCJENYIOIIET0 M3y4yeHUs! AUCUMUILTUH «OCHOBBI MPOMBIIUIEHHON 3KOJIOTUU U 0e3-
OIMACHOCTh BOJOPOJHBIX YCTaHOBOK», «OCHOBBI BOJOPOJHBIX TeXHOJIOTUI», «TexHomornyeckue
OCHOBBI U TEXHOJIOTUM OYMCTKU Ta30B JJIsl BOJOPOJIHOM sHEpreTHKu». [IprnobpeTreHHbIe B paMKax
auctumnHbel «HaydHble OCHOBBI MPOIIECCOB MACCONEPEHOCa M pa3/IeeHUs» YMEHUsl MPUMEHs-
IOTCSL JUIsl M3Y4YEHUs NPEIMETOB MO HaIpaBieHUIO MOAroToBku: «lIpenaumnioMHasl mpakTUKay,
«[IpousBoacTBeHHAs MpakTUKay, «HaydHo-uccnenoBaTenbckas paboTay, MOATOTOBKA K MPOIEay-
pe 3aLUThHI U 3alIUTa BBITYCKHON KBAIN(UKAITMOHHON paboThl B 4 yueOHOM cemecTpe.



3. KOMIIETEHIUH OBYYAIOIIEI'OCSA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JIUCIIAIIJIMHbI

3.1. Iponecc u3yveHus: JUCUUIUIMHBI (MOYJIs1) HallpaBieH Ha (JOpMUPOBAaHUE SJIEMEHTOB Clie-
nyromux npodeccnoHanbHbIXx KomrereHIui B cootrBerctBum ¢ OIIOII BO mo chnernuanbHOCTH
18.04.01 «Xumu4deckast TEXHOJIOTHUS»:

ITK-1. CriocoOeH K MOUCKY CaMOCTOSTEIbHBIX TEM UCCIIeIOBaHMsI, 00pabOoTKe U aHAIIN3Y, U
CUCTEMAaTH3allMH HayYHO-TEXHUUECKON HH(POpMAIH B 00JIaCTU BOJIOPOAHOM SHEPTETUKU

ITK-2. ['0TOB K BHEPCHUIO HAYYHO-HCCIIETOBATEIHCKUX U OMBITHO-KOHCTPYKTOPCKUX padoT,
HOBOM TEXHHUKH U ME€PEI0BOM TEXHOJIOTHH B 00JIACTH BOJIOPOJIHOMN SHEPTETUKU

dopmupoBaHUE YKa3aHHBIX KOMIIETCHIIUH pa3menieHo B Tadnuie 3.1.

Tabnuna 3.1 — ®opmMupoBaHre KOMIETEHIIUN AUCIUTUIMHAM

HaumeHnoBanue CemecTpbl (POPMUPOBAHUS AUCIUIUINHBI
JUCLUILIMH, (POPMHUPYIOIIMX
KOMIIETCHIIHUIO 1 2 3 4
COBMECTHO

IIK-1

Hayuno-uccnenoBarensckast pabora (b2.I1.1)
WIIK-1.1, UTIK-1.2

Hayuno-uccnenoBarensckass pabdora (B2.I1.3)
WIIK-1.1, MTIK-1.2

OsznakomutensHas npaktuka (b2.Y.1) UTTK-1.1

«Hay4Hble OCHOBBI ITPOIIECCOB MacCOMEpPeHoca U
pasneneanss» (b1.B.OJ1.5) UIIK-1.1, UTIK-1.2,
NIIK-1.1

IIK-2

«HonyquI/Ie BOAOpOAa METOAOM DBJICKTPOJIM3a»
(B1.B.OJ1.1.1) UTIK-2.1, UTIK-2.2

Hayuno-uccnenoBarensckass pabdora (B2.I1.1)
HNIIK-2.1

((TepMOI[I/IHaMI/IKa N KMHCTUKA XUMHUYCCKUX IPO-
neccosy (b1.B.JIB.1) UTIK-2.2

Hay4Hble OCHOBBI ITPOIIECCOB MaccoIepeHoca 1
pasaeneaus» (B1.B.OJ1.5) UTIK-2.1,

«buonornueckue METOABI MOJYYCHUA BOJOPOaa»
(51.B.0J1.1.3) UIIK-2.1, UTIK-2.2

«Mcnonp30BaHne BOAOPOAA B XUMUYECKOM TEX-
nosoruny (b1.B.0/1.2.2) UTIK-2.1

«TexHOIOrnYeCcKue OCHOBBI M TEXHOJIOTHS
OYHUCTKU ra3oB sl BO]IOpO}]HOﬁ BHCPFCTI/IKI/I»
(B1.B.0J1.4) UTIK-2.1

«OCHOBBI IPOMBIIIIICHHO YKOJIOTUH H Oe30mac-
HOCTB BOJOPOIHEIX ycTanoBok» (b1.B.JIB.2.1)
NIIK-4.3

Texnosornyeckas npakruka (b2.11.2) UTT1K-2.1

[pennmumuiomuas npaktuka (b2.11.4) UTIK-2.2

IoxaroToBka k mporeaype 3alUThl U 3aIIUTa
BBIITyCKHOW KBaJIM(PUKAIIMOHHON paboThI




3.2. lucuumuiuHbl, ydacTBymoume B GopmupoBanuu komnereHuii [IK

HanmeHnoBanue JUCLUILINH U IPpaKTUK. KOL[LI NHAWKATOPOB

Kox u ¢opmymuposka | 1 Kype 2 xype
KOMIIETEHIIUH

1 cemectp 2 cemecTp 3 cemectp 4 cemecTp
IIK-1. Crocobern « | Hay4yno-uccnenoBarenbsckas pa- HayuHno-uccrnenoBarensckas pabo- | HayuHo-uccnenoBatenbckas padbora

MOUCKY €caMoCTOsI-
TEIbHBIX TEM HCCIIE-
noBaHUsA, 00paboTKe H
aHaJHu3y, U CHCTeMaTH-
3a1(Un HAYYHO-
TEXHUYECKOH uHbpOp-
Manyyd B 00JacTH BO-
JIOPOIHON IHEPTETHKU

6ora (B2.I1.1) UITIK-1.1, UTIK-1.2

Ta (B2.I1.1) UIK-1.1, UTIK-1.2

(B2.I1.1) UMK-1.1, UTIK-1.2

O3HaKOMHUTENbHAS
(B2.Y.1) TIK-1.1

MPaKTHKA

«Hay4yHbIe OCHOBBI NPOLIECCOB MAacco-
nepeHoca u pasgeneHs» (b1.B.O/1.5)
WIIK-1.1, UTIK-1.2, UTIK-1.1

«bnonornueckne METOABI MOJYYCHU
Bogopona» (B1.B.OJI.1.3) UIIK-4.1,
UIIK-4.2

IIK-2. T'otoB X BHen-
peHHIO HAyJIHO-
HCCICIOBATCIBCKUX U
OIIBITHO-
KOHCTPYKTOPCKHX pa-
00T, HOBOM TEXHMKHU H
NIEPEIOBOM  TEXHOJIO-
ruu B 00JacTH BOJIO-
POJIHOI SHEPreTUKU

«[lony4eHre BOAOPOIa METOIOM
anekrponmza» (b1.B.OJ1.1.1)
UIIK-2.1, UTIK-2.2

«Vcnonp30BaHKe BOAOPOIA B XUMHYE-
ckoit rexnosorun» (b1.B.0/1.2.2)
NIIK-4.1

Hay4Ho-uccnenoBaTensckas pa-
6ota (b2.11.1) UIIK-2.1

HayuHo-uccnenoBatensckas pabo-
ta (B2.11.1) UTIK-2.1

HayuHo-uccnenoBatensckas pabora
(B2.11.1) UTIK-2.1

«TepMOJMHAMUKA ¥ KHHETHKA XH-
mudeckux nporneccos» (b1.B.JIB.1)
UIIK-2.2

HayuHble 0CHOBBI IPOLIECCOB MACCO-
nepenoca u pazaenenus» (b1.B.0/1.5)
HIIK-2.1

«bnonornueckne METOABI TOJYYCHUS
Bomopona» (b1.B.OJ.1.3) MUIIK-2.1,
NIIK-2.2

«Mcnonp30BaHue BOAOPOAA B XUMHUYE-
ckoit rexHosorun» (b1.B.0/1.2.2)
NIIK-2.1

«TexHoJIornYecKkne OCHOBBI U TEXHO-
JIOTHUSI OYUCTKHU Ta30B JJIsl BOJOPOIHON
sHepretukn» (b1.B.0J1.4) UT1K-2.1

Texnonornueckas npakruka (b2.11.2)
UIIK-2.1

TGXHOHOFI/I‘IGCKaH IpaKTHUKa
(B2.11.2) UMK-2.1

HayuHno-uccnenoBarensckast paboTa
b2.11.3 UTIK-2.1

[penmumiomuas npakruka (b2.11.4)
HUIIK-2.2




Tabnuna 3.2 [lepeueHs IaHUPYEMBIX PE3yJIbTATOB 00YUEHHUS 110 IUCHUIUIMHE, COOTHECEHHBIX C IUIAHUPYEMBIMH PE3yJIbTaTaMH OCBOCHHS

Koa m HauMeHoOBaHue HH|

OueHoYHBIE CPeICTBA

Koa n HanMeHOBaHHE KOMIIETEeHIIUH AUKATOPA 10CTHKEHHUSI Ilnanupyemble pe3yJbTaThl 00y4eHHsI 110 JHCHUILIMHE Tekyuiero Ipome:xyTounoii
KOMIeTeHIHH KOHTpOJIst aTTecTalluu
Tun npodeccuoHaIbHON AEATETBHOCTH — TEXHOJIOTHYECKHI
TpynoBasi pynxuus: C/01.7 (TIC 19.002) C/01.7 [InanupoBaHue MpoOU3BOACTBEHHOMN IESITENbHOCTH
MK-1. Crocoben k moucky camocrositens- | UITK-1.1. @opmupyet | 3HaTh: METOAWKY | YMeTh: mIpaBwibHO | Baagers: HaBol- | 3ammra pede- | Bompocs TUIst
HBIX TEM HCCIICOBaHUs, 00pabOTKE 1 aHa- | IEIH ¥ IUIAHUPYET ATAlbl | CUCTEMaTH3alud H | GOpPMYIHpOBaTh KaMH TIOCTAaHOBKH | PaToB ycTHOro cobece-
nM3y, W CHCTEMaTH3allid  HAy4YHO- | MPOBEICHUS  caMOCTOs- | oOpaboTku WH(pOp- | 3amady HpH THOCTa- | U HCTIOJTHEHUS JIOBaHMSA: OMIIETHI
TEeXHUYECKOH MH(pOpMalKu B 00NAaCTU BO- | TEJbHBIX MCCIIEAOBAHUI U | MallMM; METO/AbI M | HOBKE HCCIEIOBa- | 3aa4d  UCCIeO- 9K3aMeHa
JIOPOIHOMN SHEPTETHKU pa3paboTok B 00JacTH | CpeACTBa IUIAHUPO- | HUSI M HAXOIUTh | BaHUS C  LIEJBIO
BOJIOPOJIHON SHEPreTUKKH | BaHWS U OpraHu3a- | ONTHMAJIbHBIC IyTH | JOCTHXKEHUS  OIl-
00404 I/ICCHGILOBaHI/Iﬁ peuICHUs; MpOBO- | TUMAJIBHBIX IIOKa-
1 pa3paboToK. JIUTH TEXHHUKO- | 3aTeJed  mpous-
KOHOMHYECKOE BOJICTBA M obecrie-
000CHOBaHHE  BBI- | YCHUS] SKOHOMHYE-
Oopa  TEXHONOTWH | CKOH Oe30macHo-
(paKkMOHNPOBAHUS | CTH TEXHOJOTHYE-
YIJIEBOJOPOOB M | CKOTO IIpoIecca.
UX  TPOW3BOJHBIX;
0pOpMIIATE pe3yJib-
TaThbl Hay4HO-
MCCIIeJ0BATEIbCKUX
pabor.
UIIK-1.2. Anammwupyert, | 3HaTh: MeTonbl | YMerb: npuMeHATh | Bnagers: HaBbikamu | OTYETHI o | Bonpocsr JUTST
CHCTEMaTH3HPYET W | aHaJlM3a HAy4YHBIX | aKTyaJdbHYI0O  HOp- | CaMOCTOSITEIEHOTO nabopaTOpHBIM | YCTHOTO — cobece-
00o0maer HaydHblE AaH- | AaHHBIX; METOJABl M | MAaTUBHYIO  JOKY- |pEIIeHHS  KOHKpET- pa6oram JIOBAHMS: OMIIETHI
HBIE, pe3yJibTaThl 3KCIe- | CPEICTBA IUIAHMPO- | MEHTAlMI0 B COOT- |HBIX 337a4 HAa OCHOBE
PUMEHTOB M HaONIONCHUH | BaHWS W OpPraHW3a- | BETCTBYIOUIEH 00- |(yHIaMeHTAIbHBIX
obmacTu BOJOPOJHON | LIMM MCCIENOBAHUM | JACTH 3HAHWM; pe- |pelleHuil.
SHEPreTUKH 1 pa3paboToK. ath 3aa4y aHAJIH-
THYECKOTO  Xapakre-
UIIK-1.3. OGocHOBaHHO

BBIOMpaeT U3 MHOrooOpa-
3Usl aKTyalbHBIX CIIOCO-
OOB pelIeHHs ONTHMAb-
HbIC W IUIaHHPYET STAaIlbl
BHEIPEHUS PE3YJIbTATOB

pa, IPETOIAraroIIre
MHOTOOOpa3ue akTy-
albHBIX  CIIOCOOOB
pEILCHHST,  AHATIM3H-
pOBaTh  CIPABOYHBIE
W HAYYHBIE JaHHbIE,




WCCIenoBaHusa  o0iracTtu
BOJIOPOJIHOM SHEPTETUKH

pe3yabTaThl  JKCIIe-
PHMEHTOB u
HaOJIIOICHUI;
ohopMIITE  PE3YITh-
TaThI Hay4HO-
HCCIIEIOBATENBCKUX
pabor.

Tpynosasi pynxuus: D/05.8 (TIC 19.002) D/05.8 O6ecrmieuenne 1 KOHTPOITb COOITFOICHUS TEXHOJIOTHH TIPOM3BOJICTBA

IIK-2. ToroB K BHEIPEHUIO HAY4HO-
HCCIIEI0BATEIIbCKUX u OIIBITHO-
KOHCTPYKTOPCKHX paboT, HOBOM TEXHUKH U
HepeIoBOM TEXHOJOIMU B 00JIACTU BOJO-
POJIHOM DHEPrEeTUKU

UIIK-2.1. Pa3zpabarsiBaet
NIPOEKTHl BHEIPEHUS pe-

3yJIbTaTOB Hay4HO-
HUCCIICA0BATCIBCKHUX u
OIIBITHO-

KOHCTPYKTOPCKUX PadoT,
HOBOH TEXHHKH W TIepe-
JIOBBIX TEXHOJIOI'Hil 00j1a-
CTH BOJOPOJHOI 3Hepre-
THKHU

3HaTh:  OCHOBHEIC
Hay4Hble ¥ IPaKTH-
YecKHe JIOCTIKEHUS
B obmactu TeopHU
MPOLIECCOB  Macco-
mepeHoca W pasfe-
JeHUS C  LeJblo
NPOTHO3UPOBAHHUS
TeHICHIUI ux pas-
BUTHA W BHCIAPCHUA
B IIPAKTHKY.

YMeTh:  aHAMM3UPO-
BaTh  TEXHHYCCKHE
JIaHHBIC, CBSI3AHHBIC C
mpoLeccaMi  Macco-
nepeHoca B HedTerne-
pepabotke u HedTe-
XAMHY;  TIPUMEHSAThH
METOZBl  HICCIIEIOBA-
HHAS ~ MHOTOKOMIIO-
HCHTHBIX YriaeBoao-
POAHBIX CUCTEM I
pa3paboTKu CrIoco00B
ux  (paKIMOHUPOBa-
HUSL 1 MOZM(UKALIAH.

Biagern: Meroga-
MH  ONpEJeNeHHs
ONTHMAIBHBIX TEX-
HOJIOTHYECKHX ~ pe-
JKUMOB  He(TeXu-
MHYECKUX TIpoLIec-
COB.

3ammra
paToB

pede-

Bomnpocst JUIS
ycTHOro cobece-
JIOBaHMS: OMIIETHI




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

4.1. Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mas Tpyno€MKOCTh AUCHUILIMHBI COCTaBisieT 6 3a4. en. 216 wacoB, pacnpeneneHue

94acoB 10 BHJIaM pa0OT U CEMECTpaM IPECTABICHO B TabIuIe 3.

Ta6muma 3 — Pacnipenenenne Tpy10€MKOCTH TUCIUIIIMHBI 110 BUIaM paboT MO ceMecTpaM

TpyroémkocTs B yac
Bu yueGHoii padoThI Bcero B 1.1. mo ce-
MecTpam
yac. 3 cent
®opmaT u3yyeHus JMCHUTLIMHBI
OO0mast Tpy10€MKOCTb IUCIUILIMHBI 10 Y4eOHOMY IUIaHY 216 216
1. KonrakTHas padora: 91 91
1.1. AyauTopHas pa6oTa, B TOM YHCJIe: 85 85
3aHATHUSA JeKIMOHHOTO THa (JI) 34 34
3aHATUS cemMuHapckoro Tuma ([13-cemMuHaphI, MpakT. 3aHATHS U 17 17
7p.)
nabopatopubie pabotsl (JIP) 34 34
1.2. BHeayauTOpHasi, B TOM YHcJe 6 6
KypcoBas pabota (mpoekt) (KP/KII) (koHCynbTaus, 3amuTa)
TEKYIIUI KOHTPOJIb, KOHCYJIbTALUHU 110 AUCIUIIIUHE - -
KOHTaKTHasi paboTa Ha mpoMexxyrouHoM koHTpode (KCP) 6 6
2. CamocrosiTeabHas padora (CPC) 71 71
pedepat/scce (MOATOTOBKA) 17 17
pacuérHo-rpapudeckas padora (PI'P) (moaroroska)
KOHTpOJIbHast paboTa
kypcoBas padota/mpoext (KP/KII) (moaroroska)
CaMOCTOSITENIbHOE M3Y4YEeHHE pa3/esioB, CaMOIOArOTOBKa (Ipopa-
00TKa ¥ TIOBTOpPEHHE JICKIIMOHHOTO MaTepualia U Marepuaia y4deo- 51 51
HUKOB U y4eOHBIX MOCOOMI, MOATOTOBKA K JJaOOPaTOPHBIM U MpaK-
TUYECKUM 3aHATHIM, KOJUIOKBUYM U T.1I.)
[ToaroToBka k ’K3amMeHy ¢ OIIEHKON (KOHTPOJIb) 54 54




4.2. Copep:xaHue TUCUMILIMHBI, CTPYKTYPUPOBaHHOE 10 TeMaM

Tabnuna 4.1 — ConeprxaHue TUCHUIUIMHBIL, CTPYKTYPUPOBAaHHOE IO TEMaM

Buael yuednoii padorsl (4ac)

IInanupyemsbie
(KOHTpoOJIMpYyeMBbIe) KonrakrHas pabora RS Haumenosanue
=EED HaumeHoBaHUe HCHIOIB3Ye-
pe3yJabTaThl 0CBO- S 9 pa3padoTaHHoOro
— E s T MBIX AKTHBHBIX H HHTEp-
enus: xox YK; HaumeHnoBaHnue pa3aesioB, TeM . d = R =~ Bup CPC DJIeKTPOHHOT0
= s @3 |F= 8 = aKTHUBHBIX 00pa3oBareJib-
OIIK; IIK u ungu- = SR |EEsg 5% . Kypca (TpyaoeM-
= ez o |[E® g SaEL HBIX TEXHOJIOrHil
KATOPBbI JOCTHKe- 2 S ag |24 & = s KOCTH B 4acax)
N S
HUS KOMITETeHIHi = mea a2 |SgX
=
3 cemecTp
IIK-1. UT1K-1.1, Pasnen 1. Beenenue. Ilpeqmer u coaep:kanue Kypca. Juarnoctuueckuii  6e3ome- | KoHcmekT jgeKiuit
UIIK-1.2, UTIK-1.3, HOYHBI KOHTPOJb, B3aUMO-
MK-2, Tema 1.1. Yucrtele Bemectsa, npu- | 0,5 0,5 IMoarotoBka K JEKLUSIM | KOHTPOJb;
UIIK-2,1 MECH. [6.1.1], [6.1.2], [6.1.4] 1.PazHOypOBHEBbIE Kaue-
CTBCHHBIC, pacyieTHBIC, TIpa- -
Tema 1.2. PactBopsl, cMecu. Buasr | 1,5 15 IlonroroBka K JEKLIUIM (udeckue 3aaHus; Koncrekr neximii
PacTBOPOB, PACTBOPUMOCT®. Pac- [6.1.1], [6.1.2], [6.1.4] 2.bu3HEeCKHil TMKTAHT, G-
TBOPUMOCTB JKUIKOCTEH, Ta30B, ompoc;
TBCPABIX BELICCTB IPYT B ApYTC. 3.PabGora c cucTeMaTH3UPY-
MeTompl OYHCTKH Ta3000pa3HBIX IOLIMMH, 0000IIAKIIUMU Tab-
BeIIecTB. METOIbI OYHCTKH TBEP- JHIAMH, JOTHYCCKHMH  CXe-
JIBIX BEIIECTB. MaMH
CamocTosiTe1bHAsI padoTa mo 2,0 TIp1 M3yueHUH HOBOTO MaTe-
ocsoenuio 1 pasyena: puana-cnaiin  mokas. CoB-
MECTHO C HAaTypHBIM D3KcIIe-
pedepar, 3cce (TeMa) PUMEHTOM CO3IAIOT CIHHYIO
aKTUBHYIO  II03HABaTEIEHYIO
cpeny, B KOTOpPOW YYHTENb
pacuérno-rpaduyeckas padora cepueil yMmerno moaoO0paHHBIX
(PI'P) BONPOCOB M 3aJaHuil U
KOHTpOJIbHAsK padoTa HarpaBisieT MBICIL 00y4aro-
IIMXCS K HOBBIM TEOpeTH4e-
Hroro no 1 pasneay 2,0 2,0 CKMM BBIBOJAM. Jlamee B xoze
3aKpeIUICHUsT yTOYHSET, KOp-
Pazgen 2 ’Kuakue pacTBopsl. PEKTHpYET TOHMMAHHe yda-
Tema 2.1. HecmeniuBaroruecst 2,0 2,0 IlogroroBka K JEKOUAM | mUMHKCS  HOBOro  3HaHusl, | KoHcmekr — jek-
KUAKOCTH. DKcTpakuus. Kospdu- [6.1.1], [6.1.2], [6.1.4] dopMmupyeT TepBOHauyalbHbIC | LM
IIUCHT paclpeeIeHNs], CTECHb YMCHHSL.
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Ilnanupyembie
(KOHTpOJIMpYyeMble)
pe3yJabTaThl 0CBO-
enusn: xkoa YK;
OIIK; IIK u unau-
KATOPbI 10CTH:Ke-
HHUS KOMIIEeTEeHIUIi

HaumeHnoBanue pa3aesios, TeM

Buael yueonoii padorsl (4ac)

KonrakTHas padora

THA
CaMocTosTe/ b-

Jexkun
Jlabopa-
TOPHBIE
padoThI
IIpakTHye-
CKHe 3aHsI-
Hasi pa6oTa cTy-

JIEHTOB (4ac)

Bux CPC

IIK-1. NTIK-1.1,
WIIK-1.2, UTIK-1.3,
MK-2,

NIIK-2,1

u3BJIecucHUs, K03 duiuenr pasme-
JeHus1. DKCTPakT, papunat. Tpedo-
BaHHMs K SKCTParcHTaMm.

Tema 2.2. JlaBiicHHE HACHIIIICHHOTO
napa *uakKoro pactsopa. [lepBblit
3akoH Payns. M neanbHble pacTBo-
pbl. OTKIIOHEHNUS OT UACATBHOCTH
pacTBopoB. BTopoii 3akoH Payis.

2,0

ITonroroBka K JNEKLIUIM
[6.1.1], [6.1.2], [6.1.4]

JlaGopaTopHas paGora Nel
Pa3paboTka Merona ananuza Ou-
HapHOU CMECH XKUAKUX OpraHuye-
CKHUX BEIIECTB.

5,0 3,5

ITonroroska K
nabopaTopHbIM  paboTam

[6.3.4], [6.1.2], [6.1.4]

Tema 2.3. [leperonka ®uaKux pac-
TBOPOB IIEPBOTro THma. J{uarpammsl
COCTOSIHUSI CUCTEM I1EPBOTO THIIA
JaBJI€HHE-COCTaB U TeMIlepaTypa-
cocraB. O0nacTH )XUIKOCTH, Napa u
reTepOreHHOCTH Ha JHarpamMMax.
Vcnonp3oBaHue quarpamMmm Jis
OIIpeieNICHHs IIapaMeTpoB Tepe-
roHku. [leperonka ¢ 0THOKpaTHBIM
UCIIapeHHeM, IeperoHKa ¢ Herpe-
PBIBHBIM HCTIApEHHEM, IEPETOHKA C
MHOTOKPaTHBIM HCIIAPEHUEM.

3,0 1,0

IlonroroBka K JEKIUIM
[6.3.4], [6.1.2], [6.1.4]

HaunmeHoBaHMe MCIIOJIb3Ye-
MbIX AKTHBHBIX H MHTep-
AKTHBHBIX 00pa3oBareJib-
HBIX TeXHOJIOT U

HanmeHoBaHnue
pa3padoTaHHOIO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTH B Yacax)

Koncnexr nexmui

Koncrekr neximii

JlabopaTopHasi paboTa Ne2
Teopernueckoe MOCTpOCHUE AHa-
TPaMMBI JKUIKOW OMHAPHOM CUCTe-
MBI IIEPBOTO THIIA TEMIIEpATYypa-
COCTaB.

5,0 35

IloaroroBska K
nabopaTtopHbIM  paboTam
[6.3.4], [6.1.2], [6.1.4]

Tema 2.4. Ileperonka >xuikux pac-
TBOPOB BTOpOro Tuna. 3akonsl Ko-
HOBAaJIOBa. A3EOTPOITHBIC CHCTEMBI.
JmarpaMMBbl JaBICHHAE-COCTAB U
TEeMIIepaTypa-CoCTaB CUCTEM BTO-

2,0 2,0 2,0

HOI[FOTOBK& K JICKIIUAM
[6.1.9], [6.1.10], [6.1.11],
[6.1.12]

B xome oObscHEHHMS U 3a-
KpEIUICHHUs. HOBOTO Marepuaia
KaJpbl JOJDKHBI OBITH Pa3HO-
00pa3HBIMH, YTOOBI OXBATHUTH
BCE MOMEHTHI ITO3HAHHMS: aj-
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Buael yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpoOJINpyeMBbIe) Kouraxrnas padora A B HaumeHoBaHue
pe3yJabTaThI 0CBO- 558 Haumenosanue uenoan3ye- pa3padoTaHHOrO
- E = MBbIX AKTUBHBIX H MHTep-
enusi: koa YK; HaumeHoBaHuUe pa3aeoB, TeM . d = " = Buag CPC DJIEKTPOHHOT 0
OIK; MK u unau- s S¥Z|EE _|E£E8 AKTUBHEIX 00pasoBaTeilL- Kypca (Tpyaoem-
i = S5 |ESggsce HBIX TEXHOJIOTH
= 2
KATOPBI I0CTHIKE- 2 28 |29 F z = 5 KOCTh B 4acax)
HUSl KOMIeTeHI Ui = = R é*- g OgH
poro Turna. [Ipasuia Bpesckoro. TOPHUTM TMOKCKA PEIICHHUS 1O
CTaBIICHHOH MpPOOJIEMEI, oIe-
MK-1. UTIK-1.1, Jla6opatopuas paGora Ne3 6,0 3,5 IMoaroToBka g | HUBAHHC ANBTCPHATUE, obua-
UIIK-1.2, UTIK-1.3, | DKcnepruMeHTaIFHOE OMpeecHNe naboparopusM  paGoram | PYKCHAC  CICACTBAM 1 MX
MK-2, JUarpaMMbl  JKHIKOW  OWHAapHOU [6.3.4], [6.1.2], [6.1.4] 3Ha4YMMOCTH B TCOPHH.
UIiK-2,1 CUCTEMBI TIEPBOTO THIIA
TeMIepaTypa-cocTas
CamocrosTeabHast pa6oTa mo 17,5 .
ocBOeHHI0 2 paziena: I[I/IaFH(‘)ICTI/IIIeCKI/II/I oe3ore-
HOYHBIM KOHTPOJIb, B3aHUMO-
pedepat, 3cce (Tema) KOHTPOJIB;
pacuyéTHo-rpaduyeckas padora
(PT'P)
KOHTpOJbHasi padora
Hroro no 2 pazgeny 9,0 16,0 17,5 TIpH W3yYEHHH HOBOIO MaTe-
puana-cinaiin ~ noka3. Cos-
Pasnen 3 OcHoBBI MacconepeHoca. MECTHO C HATypHBIM DJKCIIE-
Tema 3.1 OOmast xapakrepuctuka, | 2,0 2,0 2,0 IToaroroBka k Jnekmusm | PUMEHTOM  CO3JAl0T CAMHYIO | KOoHCHEKT JICKITHiA
kiaccudukanms. MaccooOMeHHbIE [6.1.9], [6.1.10], [6.1.11], | AKTHBHYIO  IIO3HABATCIILHYIO
YCTpOWCTBA. [6.1.12] cpesy, B KOTOpOH y4HTesb
JlabopaTopHas padoTa Ne4 6,0 4,0 IMoarorosxa K | cepueit ymeno H0ﬂ96PaHHHX
OumncTKa TBEPJOrO OPraHMIECKOTO nmaGopatopHeIM  paGoram | BOTIPOCOB H 3a1aHuii BO3OYk-
COE/IMHEHNS IePEKPHCTaIIN3ALH- [6.3.4], [6.1.2], [6.1.4] AacT U HaNpaBjldeT MBICIb
eit. 00y4YaroLIMXCsl K HOBBIM TEO-
Jla6oparopHas pa6ora Ne5 6,0 4,0 IToaroroska k | PETUIECKNM BbIBOAAM.
DKCTpakiys KOMIIOHEHTOB U3 pac- 71abopaTopHBIM  paboTam
TBOpA. [6.3.4], [6.1.2], [6.1.4]
Tema 3.2. [Ipomeccsl Maccormepe- 4,0 2,0 2,0 IloaroroBka K JEKUHAM Koncnekr nexnuit
HOCA NPU AUCTUUISALMA U PEKTH- [6.1.9], [6.1.10], [6.1.11], | [Ipesenranus
(dukanuu. [6.1.12]
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Ilnanupyembie
(KOHTpOJIMpYyeMble)
pe3yJabTaThl 0CBO-
enusn: xkoa YK;
OIIK; IIK u unau-
KATOPbI 10CTH:Ke-
HHUS KOMIIEeTEeHIUIi

HaumeHnoBanue pa3aesios, TeM

Buael yueonoii padorsl (4ac)

KonrakTHas padora

Jlexknuu
Jlabopa-
TOPHBIE
padoThI

THA
CaMocTosTe/ b-

Hasi pa6oTa cTy-

JIEHTOB (4ac)

Bux CPC

K-1. UMK-1.1,
WIIK-1.2, UTIK-1.3,
MK-2,

UIIK-2,1

JlaGopaTopHas paGota Ne6
OKCTpakIys KOMIOHEHTOB U3 pac-
TBOpA.

ro | IIpakTHye-

o
o

O|ckue 3aHA-

S
[=)

IlogroToBka
n1ab0opaTOpPHBIM
[6.3.4],[6.1.2], [6.1.4]

K

pabotam

IIpakTnueckue 3aHsATHE

16,0

CamocrosTeabHast padoTa 1o
OCBOEHHMIO 4 pa3jena:

pedepart, dcce (Tema)

pacuérHo-rpadpuueckas padbora
(PI'P)

KOHTpOJIbHAasA padoTa

Hroro no 4 pazaeny

6,0 18,0

16,0

Paznen 4 3HBKTPOXHMI/I‘IECRPI6 CBOMCTBA BOJBLI U BOAHBIX pacrt

BOPOB

Tema 1. Knaccudpukamus mpume-
ceil Boawl. [loBexenue mnpumeceit
MoJ JEHCTBUEM BHEIIHETO DdJIEK-
TPUYECKOTO TOJIS.

0,5 - -

1,0

ITonroroBka K JNEKIUIM

[6.1.1], [6.1.2], [6.1.4]

Tema 2. Ilpomeccsl Ha TpaHuUIE
3IEKTPOJ — pacTBop. Maccomnepe-
HOC B 3JIEKTPOJIUTAX.

1,0

2,5

Pemenue 3amau

Tema 3. Iporecchl B nuadparmax
U MeMOpaHax. MexaHHu3M IepeHoca
MOHOB B MOHOOOMEHEHBIX MEeMOpa-
Hax.

0,5

1,0

2,5

Pemenue 3agau

Tema 4. PacnpeneneHue MOHOB B
nragpparme JNEKTPOIU3Epa.
MaccoBble HOTOKM KOMIIOHEHTOB
SNEKTPONNTAa MEXIY KaTOAHBIM U
AQHOHBIM MIPOCTPaHCTBaMHU
XJIOPHOTO 3JIEKTPOJIN3EPa.

05

1,0

HOHFOTOBKa K JICKIUAM

[6.1.1], [6.1.2], [6.1.4]

HpaRTuquKne 3aHATHE

2,0

Pemenue 3agau

HaunmeHoBaHMe MCIIOJIb3Ye-
MbIX AKTHBHBIX H MHTep-
AKTHBHBIX 00pa3oBareJib-
HBIX TeXHOJIOT U

Hanee B xozme 3akpemieHUs
YTOUHSET, KOPPEKTHUPYET IIO-
HUMaHHE yYallMMHCS HOBOTO
3HaHMSA, POPMHUPYET IEPBOHA-
YaJbHbIC YMEHUSI.

B xonme oObsicHeHHs W 3a-
KpEIUICHHUs. HOBOTO MaTepuasa
KaJpbl JOJDKHBI OBITh Pa3HO-
00pa3HBIMH, YTOOBI OXBATUTh
BCC MOMEHTHI TO3HAHUS: all-
TOPHUTM TIOMCKA PEIICHUS T0-
CTaBJICHHON TPOOJIEMBI, Olle-
HUBAaHUE AIbTEPHATHB, OOHA-
pYXKEHHE CIEACTBHA W UX
3HAYUMOCTH B TECOPHH.

[IpesenTarnus

HanmeHoBaHnue
pa3padoTaHHOIO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTH B Yacax)

Koncnexr nexmui

KoHcnekr nexmii
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Ilnanupyembie
(KOHTpOJIMpYyeMble)
pe3yJabTaThl 0CBO-
enusn: xkoa YK;
OIIK; IIK u unau-
KATOPbI 10CTH:Ke-
HHUS KOMIIEeTEeHIUIi

HaumeHnoBanue pa3aesios, TeM

Buael yueonoii padorsl (4ac)

KonrakTHas padora

THA

padoThI
Hasi pa6oTa cTy-

CaMocTosTe/ b-

Jlexknuu

Jlabopa-

TOpHBIE
IIpakTHye-
CKHe 3aHf-

JIEHTOB (4ac)

Bux CPC

MK-1. UMK-1.1,
WIK-1.2, UTIK-1.3,
MK-2,

WTK-2,1,

CamocrosiTesibHasi padoTa no
O0CBOEHUIO 4 pa3jeia:

pedepar, 3cce (Tema)

pacuérHo-rpaduyeckas padora
(PT'P)

KOHTpOJbHasi padora

Hroro no 4 pazaeny

2,0 20 |70

Pa3znea 5. KolstonaHble CHCTEMBI

Tema 1. CBoiicTBa U CTpOEHHE KOJI-
JJOUOHBIX CUCTEM.

15 - - 1,0

ITonroroBka K JIEKIIUSIM
[6.1.9],[6.1.10], [6.1.11],

[6.1.12]

Tema 2. KuneTunka xoarysiuy.

1,0 - - 1,0

IIpakTnyeckue 3aHsATHE

IlogroroBka u
pedepaTtoB

3alATa

CamocrosiTejibHasi padora no
O0CBOCHHUIO 5 pazaeJa:

pedepar, 3cce (Tema)

pacuérHo-rpaduueckasi padora
(PT'P)

KOHTpOJIbHasA padoTa

HTroro no 5 pazneny

2,5 - 2,0

Pa3nen 6. MeToabl npeBpainieHusi BemecTB

Tema 1. OCHOBHBIE ITyTH OCYIIECTB-
neHus snekTpoxoarymsnun. Kimac-
cuduKaIys METOJI0B KOAryJIsiHu.

0,5 - - 1,0

IloaroroBka

K JICKIUAM

[6.1.9], [6.1.10], [6.1.11],

[6.1.12]

Tema2.Onexrpokoarynsuus. [lons-
pHU3aLOHHAS KOAryJALus. OIeK-
TPOXUMHUIECKas KOAryJIsIus.
ONEeKTPONIUTHIECKAs — KOATyJISAIH.
I'mapoanHamMuyeckast KOAryJsius.

1,0 - 2,0 4,5

IloaroroBka

K JICKIUAM

[6.1.9], [6.1.10], [6.1.11],

[6.1.12]

IlogroToBka m
pedeparon

3amuTa

HaunmeHoBaHMe MCIIOJIb3Ye-
MbIX AKTHBHBIX H MHTep-
AKTHBHBIX 00pa3oBareJib-
HBIX TeXHOJIOT U

[IpesenTanus

[IpesenTarus

HanmeHoBaHnue
pa3padoTaHHOIO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTH B Yacax)

Koncrekr neximii

Koncrekr nexmmi

KoHcnekr nexmii

KoHcnekr nexmii
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Buael yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpOIHpYeMBbIe) KonrakTHas padora b
Pe3yJIbTAThI 0CBO- § E &
enusi: koa YK; HaumeHoBaHuUe pa3aeoB, TeM = Do = ? = g £ % Buag CPC
OIK; MK u unau- = %E E 2 E = 5§ 2
KATOPBI 10CTHIKe- Z S 8¢ |% 4 E S SE
HHS KOMITeTeH Uit = = F e |28 8 S =
=S
KoHIleHTpalmoHHast ~ KOATYJISIIUS.
AmmapatypHoe o¢OpMIIEHHE IpO-
IIECCOB 3JICKTPOKOATYIIALINH.
Tema 3. Dnexrpoxoppekxruposanne | 1,0 1,0 4,0 [logroroBka K JEKIHUAM
pH u Eh. Cxemsl 31€KTpOKOppeK- [6.1.9], [6.1.10], [6.1.11],
topoB pH u Eh. [6.1.12]
[onmroroBka w  3amura
pedepaTtoB
Tema 4. Dmexrpoxumuueckas ne- | 1,0 2,0 2,0 I[logroroBka K JEKIHUAM
CTpyKUMsi. BpiOop THma siekTpo- [6.1.9], [6.1.10], [6.1.11],
JI0B. BinsitHue ycloBuii 31eKTpoIu- [6.1.12]
32 Ha OKHUCICHHE OpraHUYeCKUX IloarotoBka ©  3ammra
MIPUMECEH. pedepatos
Tema 5. Dnekrpoxpucramnuzanus. | 1,5 2,0 4,0 IToaroToBKka K  JIEKIHSIM
[Tonbop onTUMaNbHBIX HapaMeTpoB [6.1.9], [6.1.10], [6.1.11],
mporiecca, BBIOOP KOHCTPYKIIUH [6.1.12]
3JIEKTPOJIH3EPOB [oxroroBka w  3ammra
pedepaTtoB
IIpakTnyeckue 3aHsATHE [oaroroBka wu  3ammura
pedepaTtoB
CamocTosiTeIbHAsI pabdoTa 1O 15,5
0CBOEHMIO 6 pa3gea:
pedepar, 3cce (Tema)
pacuéTrHo-rpadpuueckasi padora
(PTP)
KOHTpOJbHasi padoTa
HToro no 6 pazneny 5,0 - 7,0 15,5
Paznen 7. MeToabl pa3jieieHus: BellecTB
NK-1. UT1K-1.1, Tema 1. Dnexrpodumoramus, Oco- | 1,5 - 2,0 2,0 IToaroToBka K JIEKIIUAM
WIIK-1.2, UTIK-1.3, | GeHHOCTH 3JIEKTPOXUMHUYECKOTO IlogroToBka w®  3ammuTa
K-2, BBIICIICHUS IIy3bIPbKOB I'a3a M HX pedeparos [6.3.4], [6.1.2],
UIIK-2,1, BIIMSTHUE Ha Tpolecc 3JeKTpoduio- [6.1.4]

HaunmeHoBaHMe MCIIOJIb3Ye-
MbIX AKTHBHBIX H MHTep-
AKTHBHBIX 00pa3oBareJib-
HBIX TeXHOJIOT U

[Ipe3enTanus

[IpesenTarus

[Ipe3enTanus

[IpesenTarus

HanmeHoBaHnue
pa3padoTaHHOIO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTH B Yacax)

Koncnexr nexmui

Koncrekr neximi

KoHcnekr nexmii
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Buael yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpOIHpYeMBbIe) KonrakTHas padora b
Pe3yJIbTAThI 0CBO- § E &
enusi: koa YK; HaumeHoBaHuUe pa3aeoB, TeM . d = 2 &2 Buag CPC
= ® Q= T o= © O m
OIIK; IIK u nuau- = &z E =5 lgtgg
KaTOpbI J0CTHIKe- % SEE (%o 5 =S E
HHS KOMITeTeH Uit = = F e |28 8 S =
=S
Taluy IpUMecei.
Tema 2. Dnekrpogmanms. Ocoben- | 2,0 - 2,0 2,0
HOCTH KOHCTPYHPOBAHHSI 3JIEKTPO-
JTHAITU3aTOPOB.
Tema 3. Duekrpodopes. O6mas | 1,0 1,0 2,0
cxeMa 3JCKTPO(GOPETHUECKOro arm-
napara.
Tema 4. 3nekrpodunsrposanue. | 1,0 1,0 2,0 IToaroroBka K JeKIUsIM
BiusHue pa3nuuHbIX (akTOpoB Ha IloproroBka u  3amura
ANEKTPOPOPETUICCKOE KOHIICHTPHU- pedepatos [6.3.4], [6.1.2],
pOBaHHE TpUMeEcell U MPOIECcC [6.1.4]
3IeKTPOQHUIBTPOBAHMSL.
Tema 5. Dnekrpodmoramus, Oco- | 1,0 - 1,0 1,5 TToaroroBka K JIEKIUAM
OCHHOCTH  DJIEKTPOXUMUIECKOTO IloarotoBka ©  3ammra
BBIJICIICHUS ITY3BIPBKOB Tra3a M WX pedeparos [6.3.4], [6.1.2],
BIIMSIHAE Ha TpOIecC AIEeKTpodio- [6.1.4]
TaIH IPUMECEH.
IIK-1. UT1K-1.1, Tema 6. KomOurupoBanusie mero- | 1,0 1,0 1,5 TToaroroBka K JIEKIUAM
UIIK-1.2, UTIK-1.3, | mpl. DNEKTpOKOAryISAmUs. DIeK- IlogroroBka ©  3ammra
K-2, TPO(IOTOKOATYIISALHS pedepatos [6.3.4], [6.1.2],
UIIK-2,1, [6.1.4]
IIpakTuyeckue 3aHsITHE [loaroroBka wu  3ammura
pedepaTtoB
CamocTosiTeIbHAsI pabdoTa 1O 11,0
OCBOEHUI) 7 pa3iesia:
pacuéTrHo-rpadpuyeckasi padora
(PTP)
KOHTpOJbHasi padoTa
HTtoro mo 7 pa3mery 7,5 8,0 11,0
HNTOI'O no apucuuminHe 34,0 34,0 17,0 71,0

HaunmeHoBaHMe MCIIOJIb3Ye-
MbIX AKTHBHBIX H MHTep-
AKTHBHBIX 00pa3oBareJib-
HBIX TeXHOJIOT U

[IpesenTarus

[Ipe3enTarnus

[IpesenTarnus

HanmeHoBaHnue
pa3padoTaHHOIO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTH B Yacax)

Koncnexr nexmuii

Koncrekr neximi
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHU U ITIPOMEKYTOYHASI
ATTECTAIUSA 11O UTOI'AM OCBOEHUS TUCHUIIJINHBI.

JlJis OCYyIIECTBICHHS TEKYIIETO KOHTPOJIS 3HAHUN 00yJaroImuxcs chopMyIHpPOBAHBI TEO-
pETHYECKHE BOTIPOCHI IO TeMaM MPAKTHYECKUX PadoT.

Taxxe chopmMupoBaH MepeueHb BOIMPOCOB, BBIHOCHMBIX Ha MPOMEXKYTOUHYIO aTTecTa-
1o B GopMe dK3aMeHa B 3 CEMECTpE.

VYKa3aHHBIH KOMILUICKT OIEHOYHBIX CPEICTB SIBIISICTCS HEOThEMIIEMOW dYacThio (hoHma
OILICHOYHBIX CPEIICTB M XpaHUTCs Ha Kadenpe « TeXHOIOTHs AIEKTPOXUMUYECKUX TPOU3BOICTB U
XMUMHHU OPTaHUYECKUX BEIIECTBY.

Onucanne mokaszareneil U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OIMMCAHUE IIKAJI OIICHHU-
BaHUs MPHU TEKYIIEM KOHTPOJIC, OIEHKA BBIOJHCHUS MPAKTHYECKUX PabOT MPHUBEACHO B TaOIH-
e S.

Tabmuua 5 — Onmcanue mokaszaTesnei U KpuTepreB KOHTPOJIS YCIIEBAEMOCTH, OIIMCAHUE IITKAI
OLICHUBAHMUSI [TPH TEKYIIEM KOHTPOJIE OLIEHKA BBIIIOJIHEHUS J1a00PaTOPHBIX paboT

IIxana Ix3aMeH IIpakTuyeckue
OllCHUBAaHUSA padoThI
40<R<=50 OTianuHOo
30<R<=40 Xopouio 3ayer
20<R<=30 Y 10BJIETBOPUTENHHO
0<R<=20 HeynosnerBopurenbHo HE3ayeT

HpI/I MMPOMEIKYTOUYHOM KOHTPOJIC YCIIEBACMOCTHL CTYACHTOB OLICHUBACTCA II0 YCTBIPCX-
0ayuIbHOM cucTeme COTIIUYHO», «XOPOHIO», KYOAOBJICTBOPUTCIBHO», KHCYAOBJIICTBOPUTCIILHO.
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Tabmuua 6 — Kpurepuu onieHUBaHUs pe3ysibTaTa 00ydeHHs 110 TUCIUIUIMHE U IIKaJIa OLEHUBAHUS

Kpurepnu oueHnBaHus pe3yJbTaToB 00y4eHHs

OneHka OneHka OneHka Ouenka
Koa 1 HaHMeHOBaHHe Koa 1 HanMeHOBAHHE MHIMKY  (HeyJ0BJICTBOPHTEILHOY «YIOBJIETBOPUTEILHO» / «xopouo» / «OTJIMYHO» /
KOMITETeHIHH TOpa T0CTHKEHUSI KOMIIETEH / «HE 3a4TCHO» «3a4TEHO» «3aYTEHO» «3aYTEHO»
uuu 0-59% 60-74% 75-89% 90-100%
OT max PEUTHUHIOBOM OT Max PEUTUHIOBOM OLIEHKH OT max PEeUTUHIOBOU OT Max PEUTUHIOBOU
OILIEHKH KOHTPOJIS KOHTPOJISt OILIGHKH KOHTPOJIS OLIGHKU KOHTPOJIS

IK-1. Crocoben k
MOUCKY CaMOCTOsI-
TEJBHBIX TEM HCCIIE-
IoBaHUs, 00paboTKe U
aHaJIu3y, U CUCTEMa-
TU3AIMU HAYYIHO-
TeXHUYECKOH uHpop-
Maruu B 00JaCTH BO-
JIOPOAHOM 3HEPTETUKU

UIIK-1.1. dopMmupyer uenu u
IUIAHUPYET 3Tambl MpPOBEZIC-
HUSI CaMOCTOSITENIBHBIX HC-
CIIEZIOBaHUM W pa3paboToK B
o0acT BOJOPOAHOM 3HEpre-
TUKH

He 3naer meTonuky
CHCTEeMaTH3aINH 1

00paboTku nHOpMAIIH;
METOJIBI ¥ CPEACTBA
TUTAHUPOBAHHUS U

OpTaHM3aINN HCCIICAOBAHMUII

1 pa3paboTOK B 00JIACTH BOIO-
POJHOH SHEPTETUKH.

He ymer npaBuiibHO
(dbopMynHpoBaTh 331auy Mpu
MOCTaHOBKE MCCIICAOBAHUS U
HaXOJIUTh ONTUMAaJIbHbIC

ITyTH PEIICHHS; IPOBOIUTH
TEXHUKO-IKOHOMHYECKOE
00ocHOBaHHUE BEIOOpA
TEXHOJIOTHH
(pakIMOHNPOBAHUS
YTJIEBOJJOPO/IOB U HX
HPOU3BOJHBIX; 0DOPMILITH
Ppe3yJbTaThl HAY4HO-
UCCIIEIOBATENHLCKUX PadoT.

He wumeer nonsTus 0 coBpe-
MEHHOM COCTOSTHHH HCCIIEJI0-
BaHMH B YKa3aHHBIX 00JacTsIX
3HAHUH.

Cnabo 3HaeT METOJTUKY
CHCTEeMaTH3aIlH 1
00paboTku MHOpMAII;
METOJBI M CPEACTBA
TUTAHUPOBAHHUS U
OpTaHM3aIMN HCCIICTOBAHUH
1 pa3pabOTOK B OOJIACTH BO-
JIOPOJIHOM SHEPreTUKHU.
Hmeer cnabble MNOHATHI O
COBPEMEHHOM COCTOSTHUN
UCCJICJOBAaHUNM B YKa3aHHBIX
o0JIacTsIX 3HAHUI.

Cnabo BraseeT HaBBIKAMHU
TIOCTAaHOBKH M UCTIOJTHEHUS
3aJ[a4M UCCIICAOBAHUS C
LENTbI0 JOCTHKEHHS
ONITUMAJILHBIX TTOKa3aTeseit
TIPOU3BO/ICTBA U

obecrieueHus
3KOHOMMYECKOI
6e3omacHoCTH
TEXHOJIOTHYECKOTO

npotrecca.

3HaeT METOIUKY
CHCTEMaTH3allud U 00-
paboTkn  WHpOpPMALNH;
METOIbl M  CPEJACTBA
[UIAHUPOBAHUSI M Opra-
HU3AIUHU UCCIISIOBAHMN
1 pa3paboTok B oOmactu
BOJIOPOJHOM  SHEpreTu-
KH.

Ymer mnpaBwibHO (op-
MYJIMPOBATh 3aJa4y IpH
NIOCTaHOBKE HCCJIe0Ba-
HUSI U HAXOJWUTh OITH-
MaJIbHbIEC TYTH PELICHHS,;
MIPOBOUTH TEXHHKO-
9KOHOMHYECKOE 000CHO-
BaHKE BBHIOOpA TEXHOJO-
rud GppaKIMOHUPOBAHHS
YIJIEBOJJOPOJIOB U X
MPOU3BOJHBIX;  0GOPM-
AT PE3yJbTaThl HAy4Y-
HO-HCCIIEIOBATENLCKIX
pabor.

Bnaneer HaBbikamu
MIOCTAaHOBKH M HCIIOJIHE-
HUS 3aJla4d HCCIIeI0BA-
HUSI C LEJNBIO JIOCTHIKE-
HUS ONITUMAIILHBIX TIOKa-
3areiell IPOU3BOACTBA U
obecrieyeHns HKOHOMHU-
4ecKoi 0e30macHOCTH
TEXHOJIOTHYECKOTO TPO-
ecca.

YBepEeHHO 3HAET METOJUKY
cucTeMaTH3anuu u 00paboT-
KW UHQOPMAIINH; METOIBI U
CpeICTBa IUIAHUPOBAHUS U
OpTaHU3aIUH UCCIICIOBAHMIHA
u pa3paboTok B oOIacTu
BOJIOPOIHON YHEPTETHKH.
OTIMYHO 3HAKOM C COBpe-
MCHHBIM COCTOSHHUEM HC-
CIEOBAaHUN B YKa3aHHBIX
o0nacTsx 3HaHUH.

YBepeHHO 0e3 OMOILH yMET
MPaBUIBHO (POPMYITHPOBATH
3aaqy Mpu MOCTaHOBKE
HCCIICIOBaHUS U HAXOIHUTH
ONTHUMAIIFHBIE IIyTH pellle-
HUS; IPOBOJIUTH TEXHUKO-
SKOHOMHYECKOE 00OCHOBa-
HHUE BBIOOpA TEXHOJIOTHH
(bpaKkIuOHUPOBAHHS
YIJIEBOJIOPOIOB U HX
MIPOU3BOIHBIX; OPOPMIIATH
pe3yJbTaThl HAyYHO-
HCCIIeIOBATENILCKUX PaboT.
YBepeHHO BlaJieeT HaBBIKA-
MH TIOCTAHOBKH W HCIIOJHE-
HUS 32J1a44 UCCIICIOBAHUSA C
LENBI0  JOCTIDKEHHSI OITH-
MAaJIBHBIX ITOKa3aTeneit
NPOM3BOJICTBA M obecreyde-
HUSI 9KOHOMHYECKOM
0e30I1aCHOCTH TE€XHOJIOTHYE-
CKOTO Tpoliecca.
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WIIK-1.2. Anamusupyer, cH-
cTeMatusupyer U o00oO0ImaeT
Hay4YHbIC [aHHbBIC, Pe3yJbTa-
TBI DKCIICPUMECHTOB M HaOIIIO-
JICHU B 0011aCTH BOJOPOIHOM
SHEPreTUKU

HIIK-1.3. OOOCHOBaHHO BBI-
Oupaer M3 MHOTOOOpa3us ax-
TyaJbHBIX CIIOCOOOB PEIICHHUS
ONTHMAJbHBIE W TUIAHUPYET
9Tambl BHEAPEHHS pPE3yNbTa-
TOB HCCIeAOBaHus 00JacTh
BOJIOPOJHON IHEPTE€THKH

He 3HaeT MeToab1 aHamn3a
HAYYHBIX JaHHBIX; METOJIBI

U CpPEJICTBA IUIAHUPOBAHUS

U OpraHM3alud HCCIICIOBAHHUN
U pa3pabOTOK B 00JIACTH BOJIO-
POJHOH DHEPIETUKH.

He ymeeT mpuMeHSITh aKkTyaib-
HYI0 HOPMATHBHYIO IOKYMECH-
TallMl0 B  COOTBETCTBYIOLICH
o0TacTH 3HAHWIA; pemaTs 3a/1a-
Y aHATNTHYECKOTO XapaKTepa,
MIPeIoIarafonue MHOT000pa-
3M€  aKTyaJlbHBIX  CIIOCOOOB
peHIeHI/IH; aHaHI/I3I/IpOBaTI)
CHpaBOLIHI)Ie nu Hay‘IHLIe JaH-
HBIC, peSyHLTaTLI 3KCHepI/IMeH-
TOB W HAOJIONCHUH;, OQopM-
JIATh pe3yHLTaTLI Hay‘IHO-
HCCIIeIOBATEILCKUX PadoT.

He Brmameer HaBBIKAMH caMo-
CTOSITCIFHOTO pEIICHUS KOH-
KPETHBIX 33124 Ha OCHOBE
(yHIAMEHTAIBHBIX PCIICHHUN.

Cnabo 3HaeT METOIBI

aHaJIM3a Hay4YHbIX JIAHHBIX;
METOJIBl M CPEICTBa IUIAHU-
pOBaHUS W OpraHHW3alUU HC-
CJICZIOBaHUI U pa3pabOTOK B
00J1acTH BOJIOPOTHON IHEpre-
tuku. Crnabo ymeeT mnpume-
HATH aKTyaJbHYIO HOPMATHB-
HYI0 JOKyMEHTAI[HI0 B COOT-
BETCTBYIOIIEH O00IacTH 3Ha-
HUH; pellaTh 3aJadyd aHaju-
THYECKOTO XapakTepa, Npej-
noJjiararoInue MHOroo0Opasue
aKTyaJbHBIX CIIOCOOOB pele-
HUS, aHAJTU3UPOBATh CIpa-
BOYHBIC M HAY4YHBIC JaHHBIC,
pe3yabTaThl  AKCICPUMEHTOB
U HaOmoneHuit; odopmisTh
pe3yibTaThl HAYYHO- HCCIIC-
JoBaTeNbCKUX pador. Crabo
BJIaJICET HABBIKAMU CaMOCTO-
STENPHOTO  PELICHUs]  KOH-
KpPEeTHBIX 3a/a4 Ha OCHOBE
(byHIaMEHTATBHBIX PEIICHHUI.

3HaeT MeTOIBI aHAIN3a

Hay4HBIX JIaHHBIX; Me-
TOJIBI U CPE/ICTBA IJIaHU-
pOBaHMsI U OpraHU3aLUH
HCCIEI0OBAaHUM U paspa-
060TOK B obyactu BOAO-
ponHoi SHEPreTUKU.
YMeeT MpUMEHSTh aKTy-
IBHYI0 HOPMATHBHYO

JOKYMEHTAII0 B COOT-
BETCTBYIOIIEH 00IacTH

3HaHWM; pelaTh 3aJa4uu

AQHAJIUTHYECKOTO Xapak-
Tepa, Mpearoaralye

MHOrooOpasue axTyaib-
HBIX CIIOCOOOB PEIICHHUS;
aHaM3UpOBaTh  CIpa-
BOYHBIC U HAYYHBIC JaH-
HBIE, pe3ybTaThl 3KCIIe-
PUMEHTOB M HaOoxe-
HUH; ohopMIATE  pe-
3yJIBTATHI Hay4HO-
HCCIIEIOBAaTENbCKUX pa-
60T. Brnaneer HaBbIKaMH
CaMOCTOSITENIFHOTO  pe-
HICHHUA KOHKPETHBLIX 3a-
Jad Ha OcHOBe (yHmaa-
MEHTAJIbHBIX PEIIECHUM.

YBepeHHO 3HAET METO/IbI
aHalIN3a HAYYHBIX TAHHBIX;
METOJbl U Cpe/CTBa IJIaHU-
pOBaHHsI W  OpraHU3alUu
UCCIICIOBAaHUN U Pa3pabOTOK
B o0lacTH  BOJOPOJHOI
SHEPTeTHKHU.

YBepeHHO 0e3 MOMOIIN yMe-
€T NPUMEHSATH aKTYaJIBHYIO
HOPMATHBHYIO JTOKyMEHTa-
LU0 B COOTBETCTBYIOIIEH

o0jacTH 3HAHWHA; pemaTh
3a1auu AHAJUTHYECKOTO
XapakTepa, Ipeanojarawo-

mye MHOrooOpa3ue akTy-
ANBHBIX CIIOCOOOB PEIICHHMS;
aHAJIM3MPOBATh CIPABOYHBIC
W Hay4HBIC JIaHHBIC, PE3YJIb-
Tatel  OKCIEPUMEHTOB |
HaOIIOICHUIT; 0POPMIIATH
Ppe3yIbTaTHI Hay4YHO-
HCCIICIOBATEIBCKHX PA0OT.
VBEpeHHO BiaieeT HaBHIKa-
MH CaMOCTOSTEIEHOTO
pelIeHuUs] KOHKPETHBIX 33134
Ha OCHOBe (yHJAaMEHTalb-
HBIX PELIEHUN.

IIK-2. T'oTOB K BHE-
PEHHIO HAYIHO-
HCCIICIOBATEIbCKHIX U
OTIBITHO-
KOHCTPYKTOPCKHX
paboT, HOBO¥ TEXHUKHU
U TIePEIOBOM TEXHOJIO-
THH B 00JIACTH BOJIO-
POZHOI SHEPreTUKU

WIIK-2.1. PaspabatsiBaeT
MIPOEKTHl BHEAPEHHS PE3YJib-
TaTOB HAY4YHO-

HCCIIEIOBATEIbCKUX W OTIBIT-
HO-KOHCTPYKTOPCKHX  pador,
HOBOHM TEXHHKH U IEPEIOBBIX
TEXHOJIOTHI 00JacTH BOJO-
POZHOM SHEPreTUKU

He 3HaeT oCHOBHBIE Hay4YHbIE

U NPAKTUYICCKUE TOCTUIKCHUSA

B 00JIACTH TEOPHHU IPOIIECCOB
MaccomepeHoca U paszielicHUs
C LEJIBI0 POTHO3UPOBAHUS
TeHICHIMH UX Pa3BUTHS U
BHEJIPEHHS B IIPAKTUKY.

He ymeer ananmsupoBaTh Tex-
HHUYCCKHUC OAaHHBIC, CBA3AaHHBIC
C mpoleccaMl MaccoliepeHoca
B He(TenepepaboTKe U HedTe-
XUMUHU; TIPUMEHATH MECTOIbI
HCCJIEIOBAaHUS ~ MHOTOKOMIIO-
HEHTHBIX Yrii€BOAOPOIHBIX
CHCTEM Julsl pa3paboTKH CIo-

Cnabo  3HaeT  OCHOBHBIE
Hay4HbIE U IPAKTUYECKUE
IOCTIIKEHHST B 00JIacTH Te€O-
pHH TIPOLIECCOB Maccormepe-
HOCa ¥ Pa3IeNIeHuUs C LeIbIo
MIPOTHO3UPOBAHUS TEHICHINI
UX Pa3BUTHUS M BHEJIPEHUS B
MPaKTUKY.

Cnabo ymeeT aHaIM3UPOBaTh
TCXHUYCCKHEC JTaHHBIC, CBi-
3aHHBIE C MpoleccaMHu Mac-
cornepeHoca B HedTenepepa-
00TKe W HePTEXWMHU; TPH-
MECHATH METOJAbI HCCJICOOBA-
HUsL  MHOTOKOMIIOHEHTHBIX

3HaeT OCHOBHBIE Hayd-
HBIC u MIPAKTUYCCKHUEC
JOCTHXKEHHUsT B 00JacTH
TEOPUHU TPOIECCOB MAac-
colepeHoca u pasfielie-
HUSI C LEJbIO MPOTHO3H-
pOBaHMsl TEHICHLUH HX
pa3BUTHUS ¥ BHEJPEHHUS B
IIPaKTHUKY.

YMeer aHanu3upoBaTh
TCXHUYCCKHUEC TaHHBIC,
CBsI3aHHBIE C TIpolecca-
MU MaccolepeHoca B
HedTenepepaboTKe U
He)TEXUMHHU;  TIpHMe-

YBepeHHO 3HaeT OCHOBHBIE
Hay4YHbBIE U IPAKTHYECKHUE
IOCTHXKEHUA B 00JIaCTH TEO-
pUH TIPOIIECCOB MaccoIepe-
HOCa ¥ Pa3/IeJICHHUs C N0
MIPOTHO3UPOBAHUS
TEH/ICHIINH UX Pa3BUTHSA U
BHEJIPCHHS B TIPAKTHUKY.
VYBepeHHO yMeeT aHalu3u-
poBaTh TEXHUYECKHUEC HdaH-
HbI€, CBS3aHHBIE C TIPOIlEC-
caMU MaccoIlepeHoca B
HedTenepepadboTKe U
He(PTEXNMHHN; TPUMEHATH
METOJIBI HCCIICIOBAHUS
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co00B WX (PpaKkIMOHUPOBAHUS
U Mo UKaUH.

He Bnageer meTtonamu omnpene-
JICHHS ONTHUMAaJIbHBIX TEXHOJIO-
THYECKUX PEKUMOB HEPTEXU-
MHYECKHUX MPOIICCCOB

YIJIEBOJOPOIHBIX CHCTEM JUIS
pa3paboTku crocoO0B UX
(bpakuHOHUPOBAHHS U MOJIH-
¢bukanuy.

Cnabo BnazeeT MeToaMu
OTpeNIeNCHIS ONTUMATBHBIX
TEXHOJIOTHYECKUX PEKUMOB
He(PTEXUMHIECKUX
MPOIIECCOB.

HATH METOIBI HCCIIENO-
BaHUs MHOTOKOMIIO-
HEHTHBIX YTJICBOAOPO/I-
HBIX CHCTEM IS paspa-
0OTKH CIIOCO00B UX
(paKIMOHUPOBAHUS U

MOIU(BUKAIIHH.
Bmaneer METOJIaMH
OIpeieeHHs OIITHU-

MaJbHBIX TEXHOJIOTHYe-
CKUX pEXHMOB HedTe-
XUMHYECKHX IPOIECCOB.

MHOTOKOMITOHEHTHBIX
YIJIEBOJOPOIHBIX  CHUCTEM
Juisl  pa3paboTKu  crocoOoB
uX (PaKIMOHUPOBAHUS U
MOIU(BUKAIIHH.

YBepeHHO BIaJCEeT METOMAA-
MU OMpEEIEHHs ONTUMATb-
HBIX TEXHOJIOTHYECKUX pe-
KUMOB  HE()TEXHUMHUUECKHX
MPOLIECCOB.
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Ta6mmma 7 — Kpurepuu onieHUBaHUS

Ouenka

Kpurtepuu onennBanus

Bricokuii ypo-
BEHb «5»

(oTMYHO)

OLICHKY «OTJIMYHO» 3aCIy)KUBAeT CTY/ACHT, OCBOHMBLIMN 3HAHWSI,
YMEHUS, KOMIIETCHIIUU M TEOPETUYECKH MaTepuas 06e3 mpoOesoB; BbI-
HOJIHUBIIMN BCE 33/IaHMsl, IPEIyCMOTPCHHBIC YYCOHBIM [UIAHOM Ha BbI-
COKOM Ka4eCTBCHHOM YPOBHE; NMPAKTUYECKUE HABBIKU MPO(ECCHOHANb-
HOT'O IIPUMEHEHHUSI OCBOCHHBIX 3HAHUI COPMUPOBAHBI.

Cpennuii ypo-
BEHb «4»

(xopor10)

OLICHKY «XOPOLI0» 3aCIIy’KMBAET CTYICHT, IPAKTUYECKU ITOJHOCTBIO
OCBOMBILMK 3HAHUSA, YMEHHUs, KOMIIETEHIIUN U TCOPETUYECKUNA MaTEpU-
aJl, yueOHbIe 3aJaHMsl HE OLIEHEHbl MAaKCHMAJIbHBIM YUCIIOM 0ajuioB, B
OCHOBHOM c(hOopMHUPOBa IPAKTUYECKHE HABBIKH.

[Toporossiii
YPOBEHb «3»
(ynoBieTBopu-
TEJBHO)

OLICHKY «Y/AOBJIETBOPUTEJBbHO» 3aCIyKHBAECT CTYIEHT, YACTUYHO C
npobenamMy OCBOMBIIMI 3HAHMS, YMEHHs, KOMIETEHIMM U TeopeTHye-
CKMI Marepuay, MHOTHE y4eOHBbIC 3aJaHus JIMOO HE BBIMOJHWI, JIUOO
OHHU OILICHEHbI YUCIOM OaJUIOB OJIM3KMM K MUHMMAalIbHOMY, HEKOTOpHIE
[IPAKTUYECKHE HAaBbIKU HE C(HOPMUPOBAHBI.

MunuMmaib-
HBIM ypOBEHB «2»
(HeyHOBIETBOPU-

TEJILHO)

OLCHKY «HE€YAOBJECTBOPUTECIbHO» 3aClTy>KMBACT CTYJACHT, HE OCBO-
HWBIITHI 3HAaHUA, YMCHHA, KOMIICTCHUWH U TCOpCTI/I‘ICCKI/H\/JI Marcpuall,
y‘Ie6HHe 3a/laHrA HC BBIIIOJHUI, ITPAKTHYCCKHUC HABBIKHW HC C(i)OpMI/IpO—
BaHBEI.

6.YYEBHO-METOJANYECKOE OBECIIEYEHHME JUCHUIIJINHBI
6.1. YueOHasn uTeparypa, ne4yaTHble H3AaHUsA OMOAMOTEYHOro (hoHIa, IIEKTPOHHbIE

H3TaHUA.

bubnuoreunsiii GoHA YKOMIUIEKTOBAH MEYaTHBIMU U3aHUAMU U3 pacuera He MeHee 0,25 k-

3EMINISIPA KaXXJA0ro 13 PI3I[3.HPIIZ, YKa3aHHBIX HHUKC Ha KaXKIO0TO o6yqa10mer0051 13 yucjia JuL, OAHO-
BPEMCHHO OCBaWBarOIIUX COOTBCTCTBYIOLIYHO IAUCHUIIIINHY (MOI[yJ'H:). I/I3I[aHI/I$I, HaxoasaImunecsa B
QJICKTPOHHOM HOCTYIIC (3HeKTp0HHHfI pecypc), YAOBJICTBOPAKOT 3TOMY Tpe6OBaHI/IIO ABTOMAaTUYCCKU.
QHGKTpOHHHﬁ JOCTYII IPUBEACH B BUJIC CCBIJIOK ITOCJIC OOBIYHOT'O OIKMCAHUS n3aaHus.

Kon-Bo
N3 maTensCcTBo, Haznauenmue, Bu JK3. B
Nen/m | ABtop(b1) 3arnaBue A A
Ol U3IaHUS u3ganus, rpud ouobIMOo-
TEKe
6.1.1 OCHOBEL MACCO M, Bricmas 2
Kadapor B.B. - mkona. 1979, Y4eOHuK
PO 1 439¢,
6.1.2 T TUYECKHU 1
copeTHeciie M., ITuieBas
OCHOBBI Macco- | ' =
AmnomuH 1. M. 0OMEHHBIX TPO- p YuyeOHoe mocobue
€CCOB MALEBBIX | oo > 1970,
B » 344 c.
MIPOM3BOJCTB.
6.1.3. Kacarkun A. T. OCHOBHBIE TTPO- M., AnbsiHC Y4eOHUK 49
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LIECCHI U amnmapa-
ThI XUMHYECKOH

2008, 752 c.

TEXHOJIOTHH,
6.1.4. XuMudeckas Tex- O6paso-
Komuccapos, HoJorHA: Hay4- | MockBa: Uzna- yuebHoe ocobue H]:;T:Iﬁ;_
10. A. HBIE OCHOBBI ITPO- | TEJIBCTBO JUTSL CPEIHEro Mpo-
. iaTt-
JI. C. T'opnees, meccoB pektudu- | FOpaiir, (heccroHATBHOTO
. I1. Benr. kanuu. B 2 4. 2024, — 270 c. o0Opa3oBaHus ;d())o pMma
YacTs 1 : pant
[caiiT].
6.1.5. O6pa3zo-
Xumuueckas Tex- .
HONOIHS: MHOIO- Mocksa : U3na- BaTelb-
Komuccapos, TEJNBCTBO Has miat-
10 A KOMIIOHEHTHas FOpaitr, yueOHUK AJIs BY- AT
K. I1I. Jam. Z?GCI;I;CDI;I;LQE:6 2025. — 308 dhopma
H ;Lon ’ 255 ¢c. — Opaiit
) [caiiT].
6.1.6. Hamackun B.B., DIEeKTPOXUMUS CII6.,: U3na- VYuebHoe nmocobue
[erpuii O.A., TEJILCTBO (YueOHUK 15 BY- 1
Hupnuna I'.A. «JIampy, 2015. — | 30B. CnieunansHas
672 ¢ JTUTEPATYPA).
6.1.7. Jlykomckuii FO.5. | ®usuko- Honronpyn- Y4eOHuK, pek-HO 28
XUMHYECKHE OC- | HBIN: U3-11 IOM | UH-T PU3. XUMUH H
HOBBI DIIEKTpOxXH- | «HTEIIIeKTY, AIEKTPOXUMHUH M.
MUU 2008. —424 ¢ A .E.®pymKuHa,
PAH
6.1.8. Koposun H.B. Onextpoxumude- | M.: «Hepro- 1
CKas DHEpreTUKa | aTOMH3IaT»,
1991. - 264 c
6.1.9. Koznos C.A., Bonoponnas M.: I'aznpom (3omoroit
Parees B.H,, sHepretuka: Co- | BHUUI'A3, ¢doHa
[ox pen. BpPEMEHHOE CO- 2022. - 504 c. — HedTera-
Bemuxoga E.II. CTOSIHHE, TIPO- (3osoToti o 30BOH
OneMbl, Tiepcriek- | HedTera3oBoi HayKH)
TUBBI HAYKH)
6.1.10. Koposun H.B. TonnusHsble 311e- | M.: U3n-Bo [Dnek-
MEHTHI U dJIeK- MDBMH, 2005. — TPOHHBIN
TPOXUMUYECKUE 278 ¢ pecypc]
SHEPTOYCTAHOBKH
6.1.11. Porunsana A.JL Teopernueckas M.: CryzeHr, Y4eOHuk 15
ANEKTPOXUMUS 2013
6.1.12. lamnsamoB M.O., | TornuBHbIE 351e- | M.: duznue- [Dnek-
XoxmoB A.P. MEHTBI C MOJIH- cKHii (aKyIbTET TPOHHBIN
MepHO# MmemOpa- | MI'Y, 2014. 72 pecypc]
HOIl: Matepuansl | c.
K Kypcy 1O OCHO-
BaM TOTUTUBHBIX
JJIEMEHTOB.
6.1.13. 3aiikoB FO.I1., DIEeKTPOXUMHUS VYpan. penep. MPaKTUKYM [Dnek-
Kospos B.A., pacIuiaBiIeHHBIX yH-T .— Ekare- TPOHHBIN
Karaes A.A. COJICH: puHOypr: M3na- pecypc]
TEJIbCTBO
VYpanbckoro
VHHUBEPCHUTETA,
2014 —90c
6.1.14. Muomangp D., ONeKTpOXUMHUS M.:Beiciiee yueOHUK 10
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Camaku C.,

Oneb6ep I1.

oOpa3oBanue,

2008

6.2. CnpaBo4Ho-0ubHOrpaduueckas Jureparypa.

Kon-Bo
Ne /it AsTop(s1) SariaBme UznarenscTBoO, Ha3zmauenme, BHUI | 9K3. B
TOJI M3IaHUS u3nanus, rpud 6ubIHOo-
TEKE
Buccapnono- | Duepretudeckoe 060- | M.: [b.m.], 2004. | CnpaBouHUK 10
Ba B.U. pynoBanue s uc- | -448 c
MOJIL30BAaHUS  HETpa-
6.2.1.
JTUIIAOHHBIX M BO300-
HOBIISIEMBIX HCTOYHH-
KOB DHEPTHH
Canem P.P. dusnueckas xumus. | M.:  Kom.knwura, | - 30
6.2.2. Havana Tteopernueckoit | 2005
QJICKTPOXUMHH
Bapmamos CoBpemeHHbIE WCTOY- | M.: JAMK | CnpaBoyHHK 20
6.2.3. B.P. HUKJ TTUTaHAS IIpecc, 2001. -
224
6.2.4. JLH.Scaunk | CoBpeMeHHBIC TIPO- M.: OuHOM, YuebOHoe mocodues 5
ni 0JIeMbI HAYKU 2011
6.2.5. B.Jl. bopman | ®dusuka, TEXHOJIOTUS M.: HUAY YueOHoe mocooue? 2
U npuMeHeHue HaHo- | MU®U, 2012
CHCTEM U HaHOMaTe-
pHaJIOB

6.3. MeToanueckue yKa3aHusi, peKOMeHAAIUM U APYyrue MaTepuajibl K 3aHATUIM

MeTtoauueckue yka3zaHusl U PEKOMEHIAINH 10 MPOBEICHUI0 KOHKPETHBIX BHUJIOB YUEOHBIX 3a-
HATUH 1o AucuuIuinHe «HaydHble OCHOBBI IPOIIECCOB MacCcONEpeHoca U pa3esieHus» HaX0ITCs Ha
kadenpe «TexHONOTrHs SNEKTPOXUMHUUYECKUX MPOU3BOICTB U XUMUU OPTAaHUUECKUX BEIIECTBY.

7. AHOOPMALIHNOHHOE OBECINEYEHUE JUCHUIIJIMHBI

VYueOHbIit Mporiecc Mo AUCIUIUTHHE 00eCTIeYeH HEOOXOIMMbIM KOMITJIEKTOM JIMIICH3UOHHOTO
U CBOOOJIHO PacHpOCTPaHSEMOro MPOTPaMMHOTO OOecTeueHus, B TOM YKCJIe OTE€YeCTBEHHOTO MpPO-
M3BOJICTBA (COCTaB MO TUCHUIUIMHE ompeneneH B Hactosimed PIIJ] u momiexxut oOHOBIEHUIO MPU
HEOOXOUMOCTH).

7.1. llepeyeHb pecypcoB HH(GOPMANUOHHO-TEJIEKOMMYHHUKANMOHHOI ceTu «AHTEpHETY,
He00XO0AUMBIX JIS1 OCBOCHM S TUCHUIIMHBI (MOXYJIA)

1. Hayunass  snextponnas  Oubnmoreka  E-LIBRARY.ru. -  Pexum  gocryma:
http://elibrary.ru/defaultx.asp

2. OnexTpoHHass OubnMoTeuHas cucrema [lOBOMIKCKOTO TroCyZapCTBEHHOTO YHHBEPCHUTETA
cepBHca [ DIeKTpoHHBIH pecypc]. — Pexxum nocryna: http://elib.tolgas.ru./ - 3armn. ¢ sxpana.

3. DOneKTpoHHO-0MOMMoTeyHass cucreMa Znanium.com [DIEeKTpoHHBIH pecypc]. - Pexum
nocryma: http://znanium.com/. — 3ara. ¢ 9kpaHa.

4, OTtkpeiToe OoOpa3zoBaHue [DIEKTPOHHBIA pecypc]. - Pexum moctyma: https://openedu.ru/. -

3ari ¢ sKpaHa.
S5. Polpred.com. O630p CMMU. IlonHoTtekcToBasi, MHoroorpacieBas 0a3a mganHbIXx (B]I)
[DnexTponHsIi pecypc]. - Pexxum nocrtyna: http://polpred.com/. — 3aru. ¢ skpana.
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6. Baszel

TaHHBIX BcepoccHiickoro HMHCTUTYTa HAy4YHOM M TEXHHYECKOH HMH(OpMaLuu

(BUHUTU PAH) mo ecTecTBEHHBIM, TOYHBIM M TEXHHYECKHM HaykaMm [DJIeKTpoHHBIH pecypc]. -

Pexxum noctyna: http://www.viniti.ru. — 3aru. ¢ sxpana.

7. VYHuBepcuterckas wHGOpMalMOHHAs cucTteMa Poccus [DnekTpoHHBIH pecype]. - Pexum

J0CTyma:

http://uisrussia.msu.ru/. — 3ari. ¢ 9kpaHa.

7.2. IlepeyeHb NPOrpaMMHOI0 o0ecriedeHUus1 U HH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM
Tabmuna 8 — IlepeueHb 37IEKTPOHHBIX OMOIMOTEUHBIX CHCTEM

Ne Haumenosa- Ccbuika, 110 KOTOPOii oCcy1ecTBIIs-
nue DBC ercs goctyn k IbC
1 Koncynbrant http://www.studentlibrary.ru/
CTYyJICHTa
2 Jlanp https://e.lanbook.com/
3 Opaiit https://biblio-online.ru/
4 TNT-ebook https://www.tnt-ebook.ru/

B Tabnuue 9 ykazaH nepeueHb npodecCHOHaIbHBIX 0a3 JaHHBIX M MH()OPMALMOHHBIX CIIpa-
BOYHbIX CHCTEM, K KOTOPbIM OO€CIeUeH N0CTyN (yAaTeHHbIH 10CTyM). JlaHHBIA I€peUeHb MOIEKUT
00OHOBJIEHHUIO B cO0TBeTCTBUU ¢ TpeboBanusmu OI'OC BO.

Tabmuna 9 — IlepeueHb COBpeMEHHBIX MPOo(deccHoHaNbHbBIX 0a3 JaHHBIX U HHPOPMAITMOHHBIX

CIIPAaBOYHBIX CUCTEM

HaunmenoBanue npogeccuoHaIbLHON 0a3bl Hoctyn k pecypcey (yaajaeHHbIH 10CTYyN €
Ne JAHHBIX, HHPOPMALHOHHO-CIIPABOYHOMN CH- YKa3aHMeM CChUIKM/I0CTYI U3 JIOKAJIbHOMN
cTeMbI ceTH YHHBEPCHUTETA)
1 ba3za gaHHBIX CTAHIAPTOB M PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /lhome/standarts
2 [epedens npodeccrnonabHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47¢0.html
MH(QOPMALMOHHBIX CIIPABOYHBIX CUCTEM

8. OBPA3OBATEJIBHBIE PECYPCBI JIS1 UHBAJIN/10B U JIUII C OB3

B Tabmuue 10 ykazan nepedeHb 00pa3oBaTeIbHBIX PECYPCOB, UMEIOIUX (HOPMBI, alanTHPO-
BaHHbIE K OIPaHMYEHMSIM MX 3]I0POBbsl, a TAKXKe CBEJEHHS O HAIMYUM CIELHUAIBHBIX TEXHUYECKUX
CpeAcTB O0Yy4YEeHHUsI KOJUIEKTHBHOTO M WHAMBUIYAIBbHOTO MOJb30BaHMA. [IpH 3amoHeHHH TaOIUIIbI

MOXET OBITh UCIIOJIb30BaHA WH(OpMaIHs, pa3MelieHHas B mojpaszene «JlocTymnas cpena» cremnua-

JIU3UPOBAHHOT'O  pa3aciia

caita HITY

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

«CBenenus

00 00pa3oBaTeNbHON OpraHU3aLUN»
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Tabmuua 10 — Obpa3zoBarenbHbIe pecypchl A1 MHBaIUA0B 1 jui ¢ OB3

Ne Ilepeuenn 00pa3oBaTeJbHBIX pecyp-
COB, IPUCNIOCOOJICHHBIX /I UCIOJIb-
30BaHUSI HHBAJIUAAMH U JIMIAMH €
OB3

CBeHeHI/lﬂ 0 HAJIMYHHA CIICHHAJIBHBIX TCXHHUYC-
CKHX CpeaACTB Oﬁy‘{EHl/Iﬂ KOJJICKTUBHOI'O
HUHIAUBUAYAJIBHOI'O MOJb30BaAHUA

1 OBC «KoHCcynbTaHT CTyAEHTa»

O3BY4YKa KHUT U YBCIIMYCHUEC HIpI/I(l)Ta

OBC «JIaub»

CIICIIUAJIBHOC MOOMIIBHOE MPUITIOKEHUE - CHUHTC-

2 3aTOp pedd, KOTOPBIA BOCIPOU3BOJUT TEKCTHI
KHUT ¥ MEHIO HABUTaLlM{
3 9BC «Opaiit» Bepcus s CIabOBUIAIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE JJIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JUCHHUJIMHE

HanmMenoBanue ayauropuii 1 no-

OCHaIIEHHOCTb ayAUTOPUI

HepequL JIMIICH3UOHHOT'O IPO-

W MHIVBUyaJIbHBIX KOHCYIbTAIINH,
TEKYIIEr0 KOHTPOJISA U IIPOMEXKY-
TOYHOU arrectanun) (kadeapa

5. MyneTumenuitnsiii npoextop Epson
ER;
6. IlepconanpHbIi KomMnboTep, Intel(R)

Ne MeIeHu# Kadeapbl Y OMEIIEHUH rPaMMHOTO 00ecTeYeHusI
1160 nadopatopus COIT Dkc- 1. JIocka MarHUTHO-MapKepHas; 1. Windows SL 8.1 (moamucka Dr.
TlepUMeHTasbHAs 1a60paTopHs 2. Pabouee MecTo MmpernoaBaTes; Spark Prem. 700087777); (13 mir)
«JIaGopaTOpHsI IIIA3MOXUMHHC- i . Pabouee mecto cTynenTa - 12 qeni( : 2. Ac;obe Acrobat Reader X (Free-
~ IIepconanbuble KoMnbrOTEPSL, Intel(R ware);
e o (o oo s | Core(TM) i3-3220 CPU @ 330 GHz | 3. Ms Office St 2013 (Ms Open Li-
THif TA6OPATOPHOTO H MPAKTHHE- 4,00 I'b O3Y /HDD 500, B coctase Jio- cense Ne 62381369) (13 wrr);
KaJIbHOW BBIYMCIUTENBHOM ceTH, ¢ moa- | 4. Ms Access 2007(Dr. Spark Prem.
CKOT'O THIA, IPYIIIOBBIX U HHIUBHU- :
JyaTBHBIX KOHCY/STAIH, Texyme- | CHOICHHEM K HHTCPHETY. (10 mmr.) 700087777) (13 wr);
IO KOHTPOI H MPOMEKYTOTHOH 5. Hc?pCOHanLHLIe kommbioTepHl, Intel(R) | 5. Aut_OCAD 2019 (CereBas
ATTeCTAIHN, U1 CAMOCTOATE/EHOR Pentium(R) CPU G2030 @ 3.00 GHz cepa.lich (HI'TY)) (13 wr);
pAGOTHI CTYJICHTOB, KYPCOBOTO 4,00Tb Ou?;Y /HDD 1000, BVCOCTaBG 6. Dr.Web (OO0I111e HHCTHT. TIOJITHC-
[POEKTHPOBAHHS, BEIIOHEHHA JIOKQJIbHOHM BBIYUCIIUTEIBHON CETH, C Ka) (1_5 IIT); .
KYpCOBBIX paGor); 603155, Hue- | HOAKMIOHCHUEM K HHTCPHETY. (3 mrt.) 7. ZView (Freeware),
ropoICKas 0GTACT, T. Huiruii 6. Ilepconansubie kommbroTepsl, Intel(R) | 8. AnyLogic (Free RLE );
Hogropoz, yi1. Mummsa, iom 24, Core(TM)2 CPU 6320 @ 1.86 GHz 1,00 | 9. Deductor Academic (GecrutaTHas
1 xop. 1 I'b O3Y /HDD 159,9, B cocraBe n0Kanb- | HeKomMmepueckas Bepcus Deductor);
HOM BBIYUCIUTENLHOMN CETH, C TOAKIIIO- 10. VirtualBox (Free);
YeHHeM K MHTepHeTy. (2 1mT.); 11. Cell-Design (Demo);
7. MHOTOGYHKIIMOHANBHEIN anmmapar 12. Mamnas OC 2.0 (Free);
Xerox work center PE 220 13. ADTester (Free);
8. IIpuntep HP LaserJet 1020 14. DBSolveOptimum (Free);
15. MSOffice 2007 Standard Rus-
sian Academic OPEN No Level (Mi-
crosoft Open License Academic Ne
45990647 (6eccpounas)) (1 mrr.);
16. WinXP (Dream Spark Premium
700087777) (2 mrr.);
17. ABBYY Fine Reader 9.0 Corpo-
rate Edition (AF90-3S1P03-102 Gec-
cpounas) (1 mt.);
18. Zoom (Free) (1 mr.).
1345 1. Jocka menoBas; 1. Windows SL 8.1 (moamucka Dr.
MynbruMenuiinas ayautopus (st | 2. DKpaH HaCTEHHBIH; Spark Prem, norosop Ne 0509/KMP
MPOBEICHU 3aHATHH JeKIIMOHHOTO | 3. Pabouee MecTo mpemomaBaTens; ot 15.10.18);
4 Y CEMHMHApCKOT0 TUIA, rpymmoBbix | 4. PaGodee MecTo cryzneHTa - 28 yen. 2. Dr.Web (c/u ZNFC-CR5D-

5U3U-JKGP ot 20.05.2024)
Pacnpoctpansiemoe o cBoO6OHOMN
JIMIEH3UH:
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HaumenoBanue ayauropuit u no-

OCHAaIIEeHHOCTh ayAUTOPHIA

Ilepeuenpb TUIIEH3MOHHOTO MPO-

Ne MeIIeHu Kadenps Y TIOMETICHUH TPaMMHOTO 00eCTIeUeHUS
«Texnosorus snekrpoxumuaeckux | Core(TM) i3-3220 CPU @ 3.30 GHz 3 Adobe Acrobat Reader X
TIPOM3BOJICTB 1 XUMHH OpTaHUye- 4,00 I'b O3Y /HDD 500. (Freeware);

CKHX BemiecTBy»), 603155, Hmxkero- 4. P7 oduc
pozckas obaactb, r. Huxnuii Hos- 5. Zoom (Free) (1 mwir.)
ropoJj, yi1. MunuHa, oM 24, KopIl.

1

1222 na6oparopus COII Dkc- 1. locka MenoBasi;

nepuMeHTaNbHas naboparopus | 2. Tepmocrar;

«JTaGopatopus riasmoxumuye- | 3- [[pubop anst onpenenerns remmepa-

CKHE TEXHOIOTUNY, TYpel ILIaBJICHIA,

YueOHas mabopaTopust (At mpoBe- 4. Pedppaxtomerp HP(D'%L_‘B; .

JICHHS 3HATHiL TAGOPATOPHOTO 1 5. Becsl maboparopasie ShinkoDenshi

HPAaKTHYECKOTO THIIA, TPYIIIOBBIX K AJ-420CE; AJ-220 CE;

WHIMBUYaJIbHBIX KOHCYIbTAlHU, 6. Annapar Juli pasroHKH HeqTi 1

TEKYIIErO KOHTPOJIS ¥ IIPOMEKY- HeTenpoAyKTOB - APH_H‘(}B_H’

TouHoi aTTecTarn) (kabenpa 7. Annapar HCTIBITATEIBHEIH 11 OTpe-

«TeXHOIIOTHS AMEKTPOXUMHUECKHX | Ao oA aHITHHOBOH TOKH Hedenpo-

MPOU3BOJICTB U XMMUH OpraHuye- Hykros AT-IIXIL; .

5 cKuX BemecTs»), 603155, Hikero- 8. ABTOMaTHYecKuii anmapar Ajs onpe-

pojickas o6nacts, . Hiokauii Hop- | AC/ICHAS TEMIEPATyphl BCMBIIKH B 3a-
kpbitoMm turie TB3-JIAB-12 (LOIP
g_opozl, yi1. MunuHa, oM 24, KopIl. LP093A2):
9. Anmapar Ui onpezeeHus: CMOJ BbI-
napuBaHueM cTpyéi Bozayxa TOC-
JIAB-02 (LOIP LP-381);
10. Potaumonnsiit ucnapurens RE-2000.
11 ITpubop ans onpenencHus TeMIiepa-
TYpBI IUTaBJICHHUS;
12 Peppakromerp NPD-4545;
13 Becs nadoparopusie ShinkoDenshi
AJ-420CE; AJ-220 CE;
1222-6 I"azoBbiit xpomaropad Kpucran 5000.2 ¢ 1. Windows 10 Jlomammss (moctas-
HayuHo-uccnenoBarenbckas 1a00o- | MepcoHaJIbHBIM KOMIIBIOTEPOM, Intel
. nsutes BMecte ¢ ['X Kpucramn
paropus s MpOBeACHUs 1abopa- Pentium CPU G3240 ¢ noakimtoueHueM K 5000.2:
6 TOPHBIX PabOT IO OPTaHUIECKOMY HHTEPHETY -

cunTesy (kadeapa "TexHomorns
IIEKTPOXUMUIECKUX MTPOU3BOJICTB
W XUMHH OPTaHUYECKUX BenecTs')

I"azoBerit xpomaTopad Konik
HRGC5000B ¢ nepcoHalbHBIM KOMIIbIO-
tepowm, Intel Pentium Dual-Core

2. Xpomarak Hasuratop
3. Windows XP, Prof, 2002;
4. Konik Plus

10. METOAUYECKHUE PEKOMEHJALIMHU OB YYAIOIIIUMCHA 11O OCBOEHHIO

T CHUTIIMHBI

10.1. O0mme mMeToAMYECKHE PEKOMEHAALMH JJIsi 00y4YalOIIMXCsl 110 OCBOCHHIO IHMCIIH-

NJIMHbI, 06pa303aTeanMe TEXHOJIOT'UM

JlucuuninHa peann3yeTcsl OCPEACTBOM MPOBEACHUS KOHTAKTHON paboThl ¢ 00ydYaromuMucs

KonTakrHas pa60Ta: AyAUTOPHAas, BHCAYJUTOPHAS.

(BKITIOYAS IPOBEZIEHNE TEKYIIEro KOHTPOJISI YCTIEBAEMOCTH ), CAMOCTOSITEIFHON pabOThI 00yJaromnX-
Cs1 M IPOMEKYTOUHOM aTTECTALUH.

HpI/I npenoaaBaH OUCHHUILIAHBL «HaquHe OCHOBBI ITpOLECCOP MACCOIICPEHOCA U pa3aciic-

peann30BaTh 4achl CAMOCTOATEIBHON pabOTHI.

HU» UCIIOJIB3YIOTCSA COBPEMCHHBLIC 06pa30BaTeJ'ILHBIe TCXHOJIOTHH, ITO3BOJJIAIOIIUEC IMOBBICUTH aKTHUB-
HOCTb CTYACHTOB IIpU OCBOCHUHN MaTcpHajia KypCa U MPEAOCTABUTh UM BO3MOKHOCTH 3(1)(1)CKTI/IBHO

s cTyneHTOB co37aH KpaTKUil ONOPHBIN 3JIEKTPOHHBIM BapHAHT JIEKIIMOHHOIO MaTepHalia
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Kypca. DJIeKTpOHHBIN KOHCTIEKT HaxoauTcs Ha kKadeape « TOIT u XOB» u MOKeT OBITh MOTYYEH CTY-
JICHTOM B CJIy4ae MPOMYCKOB 3aHATUN MO YBAXKUTEIbHBIM MPUYMHAM WJIM BBIHYKJIEHHOTO NEPEBO/Ia
3aHSTHN B JUCTAHIIMOHHYIO (hOpMY.

Ha nexnusx, MpakTUYECKUX H JIAOOPATOPHBIX 3aHITHIX PEATH3YIOTCS MHTCPAKTUBHBIC TEX-
HOJIOTHUH, MPUBETCTBYIOTCSI BOMPOCHI U OOCYKIICHHUS, WCIONB3YETCs JIMYHOCTHO-OPUEHTHPOBAHHBIN
MOJIXO0JI, TEXHOJIOTHs pabOThl B MaJIbIX IPpyIHIax, YTO MO3BOJSET CTYAEHTaM MIpPOSBUTH ceOsi, MOy-
YUTh HaBBIKU CAMOCTOSITENILHOTO U3yUEHUSI MaTepuraa, BEHIPOBHATh YPOBEHb 3HAHUH B TPYIIIIE.

Bce Bompochl, BO3HUKIIIKME NMPU CaMOCTOSTENbHONH paboTe HajJ JOMAIHUM 3a/JaHUeM, I0-
IpoOHO pa3OuparoTcsi Ha J1IaOOpPATOPHBIX 3aHATHIX U JeKuusx. [IpoBoasTcs WHOUBUAYaIbHBIE U
IPYIIOBbIE KOHCYJIbTALIUM C HCIOIB30BAHUEM, KaK BCTPEY CTYJEHTAMH, TaK M COBPEMEHHBIX HH-
(hopMaIMOHHBIX TEXHOJOTHI: YaT, 3NeKTpoHHas outa, Skype, Zoom.

NHutuupyeTcst akTUBHOCTh CTYACHTOB, TOOIMIPSETCS 3aJaHUE JIFOOBIX BOIIPOCOB MO MaTepHaly,
MPAKTUKYETCS] MHIUBUIYAIbHBIM OTBET HA BOMPOCHI CTYICHTA, PEKOMEHIYIOTCSI METOAbI YCIIEIITHOTO
CaMOCTOSITENIFHOTO YCBOSHHS MaTepralia B 3aBUCUMOCTH OT YPOBHSI €0 0a30BOi MOATOTOBKHU.

Jls ouleHKH 3HAHUI, yMEHUH, HABBIKOB U YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIUHN MTpUMe-
HseTCsl OalNIbHO-PEHTUHIOBasI CUCTEMa KOHTPOJS U OLIEHKH YCIIEBAEMOCTH CTYJEHTOB B IpOIlEcce
TEKYIIIET0 KOHTPOJIS.

[TpoMexxyTodHast aTTecTals MPOBOAUTCS B (hOpMe dK3aMeHa C y4eTOM TEeKYIIeH ycrieBaeMo-
CTH.

Pe3yabTaT 00yuyeHnusi cuntaercsi cCGOPMUPOBAHHBIM HA MOBBILLIEHHOM YPOBHE, €CIIA T€O-
pPETHUYECKOE COJEPKaHHE Kypca OCBOCHO MOJHOCTBIO. I[lpu yCTHBIX coOeceoBaHUSX CTYACHT HC-
YepIibIBaloONIe, MOCIEA0BaTENbHO, YETKO M JIOTHUECKH H3JaraeT y4yeOHbI MaTepuain; CBOOOIHO
CHpaBIISIETCS C 3aJladyaMM, BOIPOCAMH U APYTUMHU BUIAMH 3a/IaHUM, UCIIOJIb3YeT B OTBETE JTOTOJIHU-
TebHBIA MaTepuan. Bee mpenycMoTpeHHble paboueil yueOHOW mporpaMMoil 3a/iaHus BBHITIOTHEHBI B
COOTBETCTBUH C YCTAHOBJICHHBIMH TPEOOBAHUSIMH, CTYACHT CIIOCOOEH aHAIM3UPOBAThH IMOJyYCHHBIE
pEe3yAbTAThI, POSIBISIET CAMOCTOSATEILHOCTh IIPH BBIIOJTHEHUH 3aJaHUH.

Pe3yabTaT 00yueHusi cunraercs c(p)OpMUPOBAHHBIM HA MOPOTOBOM YPOBHE, €CIIU TEOpe-
TUYECKOE COJEpKaHUE Kypca OCBOEHO MOJIHOCTHIO. [Ipu yCTHBIX coOeceqoBaHUSX CTYIEHT IMOCIe-
JIOBATEJILHO, YE€TKO M JIOTHYECKH CTPOMHO H3jaraeT y4eOHBI MaTepuall; CIPaBIAETCS C 3a/ladyaMu,
BOIIPOCAMH U JPYTUMU BUIAMU 3aJaHUN, TPEOYIOUTUX MPUMEHEHUsS 3HAHUH; BCE MPEAYyCMOTPEHHBIE
paboueii yueOHOI MPOrpaMMOil 3a1aHHs BHITIOTHEHBI B COOTBETCTBUH C YCTaHOBJICHHBIMU TpeOOBa-
HUSIMH, CTYACHT CIIOCOOCH aHATM3UPOBATh MOJYUYEHHBIE PE3YIbTATHI; IPOSBIIIET CAMOCTOSTEILHOCTh
P BBITIOJIHEHUH 3a/1aHUM

Pe3yabTar 00y4yeHuss cuuTaercsi HecOpMHMPOBAHHBIM, €CIIM CTYACHT MPU BBITOJTHEHUH
3aIaHA HE JEMOHCTPHUPYET 3HAHMK y4eOHOTO MaTrepuaia, JOMyCKaeT ONIMOKH, HEYBEPEHHO, C
OONBITUMU 3aTPYAHCHUSMU BBITIOTHSET 3aJIaHUS, HE IEMOHCTPUPYET HEOOXOAMMBIX YMEHUH, Kade-
CTBO BBITIOJITHEHHBIX 33JIaHU HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSAM, KAYECTBO UX BBITIOJI-
HEHHUsSI OIEHEHO YHCIIOM OaJIJIOB HIKE TPEX IO OIEHOYHOHM CHCTEME, YTO COOTBETCTBYET JIOMOPOTO-
BOMY YpPOBHIO.

10.2. MeroauvecKkue yKa3aHus sl 3AHATHH JJEKIIMOHHOT0 THIIA
JlekIMOHHBIN KypC MpeanoyiaraeT CUCTEeMAaTH3WPOBAHHOE HW3JI0OKEHHE OCHOBHBIX BOIPOCOB

TEeMAaTHYECKOro TIaHa. B Xoje JeKIMOHHBIX 3aHATHUH PaCKpPBIBAIOTCS 0a30BBbIE BOMPOCHI B paMKax
KakJ10i TeMbl quciuiuinabl (Tabauma 4). O003Ha4Yar0TCs KIIFOYEBBIC aCTIEKThI TEM, a TaK)Ke JIeIatoT-
Csl aKLIEHTHI Ha HanOoJee CII0KHBIE U BaXKHBIE TTOJIOKEHUS U3y9aeMoro MaTepuaina. Marepuansl JIeK-
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LU SBJSIOTCS ONMOPHOM OCHOBOM JJIsl MOJATOTOBKM OOy4aroumxcs K Ja00paTopHbIM paboTaM U BbI-
MIOJIHEHUS 3a/IaHUH CaMOCTOSTEIBbHON PabOThI, a TAK)KE K MEPONPUATHAM TEKYIIETO0 KOHTPOIIS yCIe-
BA€MOCTHU U MIPOMEXKYTOUHOU aTTECTAIlMU MO TUCLIUIUINHE.

10.3. MeToauyecKkue yKa3aHUs M0 OCBOEHUIO JUCIHHUILUIMHBI HA JIA00PATOPHBIX padoTax
[ToarotoBky K Kaxaoi 1abopaTopHOM paboTe CTYIACHT JOJKEH HadyaTh C O3HAKOMIICHUS C

IUIAHOM 3aHSTHUS, KOTOPBIN OTpakaeT Co/iepKaHhe MPEIOKCHHON TeMbl. Kajkias BBITOTHEHHAs pa-
0oTta ¢ 0O(OPMIICHHBIM OTYETOM U IOJUICKHUT 3AIIUTE Y IPEIIOIaBATEIS.
[1pu ouleHUBaHUY Ta0OPATOPHBIX PA0OT YUUTHIBACTCS CICIYIOIIEE:
— Kad€CTBO BBIIIOJIHCHU A 3KCH€pI/IMeHTaJIbHO'HpaKTI/I[ICCKOﬁ qaCTu pa6OTBI U CTCIICHb COOTBCT-
CTBUSI PE3yJIbTATOB Pa0OTHI 3aJaHHBIM TPCOOBAHUSIM;
— Ka4yecTBO OQOpPMIICHHS OTUYETa MO paboTe;
— Ka4CCTBO YCTHBIX OTBCTOB HAa KOHTPOJIbHBIC BOIIPOCHI ITPH 3alIUTC pa6OTbI.

10.4. MeToan4yeckue yKa3aHHus M0 OCBOCHUIO JMCHMILUIMHBI HA IPAKTHYECKHUX 3aHATHAX

1. OcHOBHBIE TTOJIOKEHUS U TIOHATHS TeopeTndeckoil anekrpoxumun // Ucaes B.B., Ko3sipun B.A.,
Muxanenko M.I".// H.Hosropon : [M3a-Bo HI'TY], 2018. — 112c.

2. JIabopaTopHBIii MPAKTUKYM I10 TEOPETHYECKOU dekTpoxumuu // Muxanenko M.I"., I'yapko FO.J1.,
HUcaes B.B., Ko3una O.J1., Poroxun B.B.// H.Hosropon : [M3a-8o HI'TVY], 2017. — 112c.

3. Kosuna O.J1., Ucaes B.B., UBamkun E.I'., I'yapko 1O. JI., Muxaneaxo M. I'., u ap. «Mozaenupo-
BaHUE M ONTHMHU3ALUS SJIEKTPOXUMUYECKUX Mpou3BoACTB. YacTh 1. MUKpPO- U MaKkpOKHHETHKa,
yuebnoe nocobue. H. Horopon, 2016 .

10.5. MeToanueckne yKa3aHus 10 CaMOCTOATeJIbHOI padoTre o0y4aromuxcs
CamocTosrenbHas pabota 00ecredrBaeT MOAroTOBKY 00y4aroIerocs K ayIMTOPHbIM 3aHATH-

M M MEpONPHUATUSAM TEKYIIEr0 KOHTPOJII M NPOMEXKYTOYHOM aTTECTALMU IO HU3Yy4aeMOM JHCLH-
IIMHe. Pe3ynpTaThl 3TON MOATOTOBKYU MPOSBISIOTCS B AaKTUBHOCTU O0YYAOIIErocsl Ha 3aHATUSX U B
Ka4yeCcTBE BBIIOJHEHHBIX MPAKTUYECKUX 3aJIlaHUH U IPYTUX POPM TEKYIEr0 KOHTPOJIS.

[Tpy BBIMONHEHUM 3aJaHUM AJIS CAMOCTOSITENbHONW paboThl peKOMEHIyeTcsl mpopaboTka Ma-
TEpUAJIOB JICKIUHI 110 KaKJI0M IPOWIECHHON TE€ME, a TaKKe M3Y4EHHE PEKOMEHAYEMOMN JIUTEPaTyphl,
npencraBieHHo B Paznene 6.

B nporecce camocToaTeabHON pabOThl MPU U3YUYEHUU TUCIHUIUIMHBI CTYIEHTHI MOTYT pado-
TaTh Ha KOMIIBIOTEPE B CHELUAIU3UPOBAHHBIX ayAUTOPUSIX JJISi CAMOCTOATEIbHOW paboThl (yKa3aHO
B pazzene 9). B aynutopusx umeercs 10cTyn yepe3 HHPOPMALMOHHO-TEIEKOMMYHUKAITUOHHYIO CETh
«VIHTEpHET» K 3IEKTPOHHON HH(OpMalmoHHO-0Opa3oBarenbHOM cpene yHuBepcurera (OUOC) u
3JIeKTpoHHOU Onbnmoreunoit cucreme (OBC), rne B 371€KTPOHHOM BHJE pacloiaratoTcsi yueOHble U
y4eOHO-METOJMUECKUE MaTepualibl, KOTOPhIE MOTYT OBITh MCIIOJIB30BaHbI JUIi CAMOCTOSITEILHON pa-
O0THI IPU U3YUECHUU JUCLUIITUHBI.

Pa3BepHyTble METOIMYECKUE yKa3aHUS MO BCEM BUIAM pabOTHI CTYJEHTa HAaXOJATCS Ha Ka-
denpe «TIII u XOB».

11. OHEHOYHBIE CPEACTBA J1JIsA KOHTPOJISI OCBOEHUA JUCHUITJIMHBI

21.]'[5[ TEKYIIETO KOHTPOJIA 3HAaHUH CTYACHTOB IO AWCHHUILUIMHE IMPOBOAWUTCA KOMIUICKCHasA
OLIEHKA 3HAHW, BKIIIOYaroias

- TEOPETUYECKHI OMPOC U 3aIIUTa OTYETOB 110 JIAOOPaTOPHBIM padoTaMm;

- TEOPETUYECKUH OIPOC U 3alIUTa pedepaToB HA MPAKTUYECKUX 3aHIATUSAX;
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- OK3aMCH.

11.1. TunoBblie BONPOCHI 1JIs1 JIAOOPATOPHBIX padoT
Ob6pasyvi 60npocos 05 nposedeHs KOINOKeuymMa Aist 1adbopaTtopHoil paboTsr NeS

1. Yto Takoe kKodPUIMEHT pacrpeaeneHus?
2. Kak cBsi3aHa cTerneHp u3BJIeYeHHs ¢ KO OUIIMEHTOM pacrpeaeieHus?
3. PaccuuTaTh cTenenp n3BiedeHus npu oopadoTke pactBopa 80 My 3kcTpareHToM, 06bEMom 30

MJT OJTHOKPATHON 00pabOTKOM MM TOCIe0BaTeNbHOM 00padoTkoi mopuusamu o 10 mi. (koapdu-
IIUEHT pacIpee]IeHus IPUHATH paBHBIM 10).

4, Uto Takoe EMKOCTh dKCTpareHta?

5. YTo TaKoe pereHepupyeMocThb KCTpareHTa’?

11.2. TunoBsble BONPOCHI Il IPOMEKYTOUHO aTTecTannu B (popMe IK3aMeHa
11.2.3 TunoBbie BONPOCHI JJI1 MPOMEKYTOYHOM aTTeCTAlMU IK3aMeHa B 3 cemecTpe

1. Yucrele BemecTBa, IPUMECH.

2. PactBopbI, cMecH. Bupl pacTBOpPOB, pacCTBOPUMOCTb. PacTBOPUMOCTD KHUKOCTEH, ra30B, TBEPIBIX
BEIIECTB JIPYT B Jpyre.

3. MeTo/1bl OUUCTKH ra3000pa3HbIX BEILECTB.

4. MeTo/ibl OYMCTKHU TBEP/BIX BEIIECTB.

5 XKunkue pactopsl. HecMermuBaronyecs :XUIKOCTH. DKCTPAKLHU.

6. KoaddumnmenT pacnpeeneHus, CTENCHb H3BJICUEHUS, K0dDPHUIMEHT pa3aeneHus. DKCTPAKT, pa-
¢unart. TpeOoBaHMS K IKCTpareHTaM.

7. JlaBneHure HACBIIIEHHOTO Mapa )XUAKOTO pacTBopa. [lepBriit 3akon Pays.

8. UneanbHble pacTBopbl. OTKIIOHEHHUS OT HJI€aJIbHOCTH pacTBOpOB. Bropoii 3akon Payss.

9. Ileperonka »KUAKUX pacTBOPOB MEPBOTo TUMA. JlMarpaMMbl COCTOSTHUSI CHCTEM MIEPBOTO THIIA JIaB-
JICHHE-COCTaB U TeMIIepaTypa-coCcTaB.

10. Ob6nacTr )KUIKOCTH, TTapa U TETEPOreHHOCTH Ha TuarpamMMax. Vcronp30BaHne nuarpamMmm Iis
OIpeJIeJIEHUs TapaMeTPOB MEPETOHKH.

11. Ieperonka ¢ OTHOKPATHBIM HCIIAPEHUEM, ITEPETOHKA C HEMPEPHIBHBIM UCTIAPEHHUEM, TTIEPETOHKA C
MHOT'OKPaTHBIM HCHApEHHEM.

12. Tleperonka >KUAKUX PaCTBOPOB BTOPOTO THIA. 3aKOHBI KOHOBaIOBa. A3€0TPOITHBIE CHCTEMBI.
13. Jluarpammsbl 1aBJI€HHE-COCTAaB U TEMIIEPATYpPB-COCTaB cucTeM Broporo tuna. IlpaBuna Bpescko-
ro.

14. OcHoBbl MacconiepeHoca. OO01as XapakTepUCTHUKA, KIacCUPUKALIHSL.

15. MaccooOmMeHHbIE YCTPOMCTRBA.

16. ITporeccel MacconepeHoca Npu TUCTHUISILIMY U peKTH(UKaLNH.

17. Knaccudukanus npumecei U uX MoBeACHUE MO BO3JEHCTBUEM IEKTPUUYECKOTO TOJIS.

18. OcHOBHBIE IPOIIECCHI, TPOTEKAIOIINE B 00BEME HJIEKTPOIUTA MPU B3aUMOAECHCTBUH MTPOIYKTOB
ANIEKTPOIHBIX peaknuii. MarepuaabHbIH OanaHC JUTst pACTBOPUMBIX M HEPACTBOPHMBIX JJIEKTPOJIOB.
19. MonexynsipHas tudy3ust 1 npeaeabHblii TOK. MuUrpanus yacTull moj JeicTBuemM
3NEKTPUUECKOTO N0Js1. KOHBEKTUBHBIN NTEPEHOC BEIIECTBA.

20. Usmenenue pH u Eh o6pabareiBaeMbix pacTBopoB. CriocoObl asieKTpokoppekTrpoBanus pH u
Eh. Cxemsl anextpokoppextopoB pH u Eh.

21. OOume cBoiicTBa M XxapakrtepucTuku nauagpparm. Ilpomeccsl mepenoca B auadparmax u
MeMOpanax. Juddysus, Mmurpamnus, KOHBEKIUs - GUIBTpALIHS, OCMOC.

22. Kunetnka KOMOMHUPOBAHHOTO NIEpeHoca yepes AuadparMel. Pacripenenenne KOHIEHTpAMH 1
MTOTOKOB IIPH PA3JIMYHBIX HAMPABICHISIX MUTPAauu U prnbTpannu. OcoOeHHOCTH MepeHoca mpu pa-
60Te quadparm B GUIBTPYIOIIEM pEXUME.
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23. MexaHu3M NepeHoca HOHOB B HOHOOOMEHEHbIX MeMOpaHax. O01acTi NpUMEHEHUS TAKUX MeM-
OpaH B IpoIeccax pa3AeieHHs U CXeMaX OUYUCTKU. DNeKTpoaHble OanaHchl. KOHCTpyKIMH 31eKTpo-
JIN3EPOB.

24. OU3NKO-XUMHUYECKHE OCHOBBI KOAryJIsUU KOJUIOUIHBIX IpuMecei Bosibl. CTpoeHHe JBOWHOTO
AIIEKTPHUYECKOTO CJIOSI KOJUIOMTHOW YacTHIBI. [IpHYMHBI BOSHUKHOBEHHS AJIEKTPOKUHETHUECKOTO MO-
TEHIMaIa KOJUIOMIHBIX YaCTHUIl U CIIOCOOBI H3MEHEHH S 3JIEKTPOKMHETUYECKOTO MOTEHIHAA.

25. OCHOBBI TEOPUH YCTOHYMBOCTH KOJUIOMAHBIX cucteM. Teopus JJJIDO.

26. KuneTtuka Koaryyisuuu (Teopust KUHETHKH Koaryssinua M. CMmonyxoBckoro). beictpas u me-
JICHHAs! KOoaryJsus (GaKkToOphl BIUSIONINE HA CKOPOCTh Koarynsuuu. [lopor koarynsnuu.

27. Mexanu3m nporiecca koarynsinuu. [lonspuzanuonnas koarynasnus. DIEKTPOXUMHUYECKas Koary-
msust. IupponuHaMudeckas Koarynsius. KoHIEHTpalnoHHas KOAryIIsIus.

28. Koarynsautel. [Ipunnun nefictBust U crocoObl ux BBeaeHus. KoHcTpykiuu ammapatoB. Cxema
OYHMCTKH CTOKOB.

29. Onokymsius. Tunsl GroKyasHTOB, mpuHIMN AeiicTBus. Criocod BBeneHus. KoHcTpykiuu amnma-
paToB. CxeMa OYHUCTKH CTOKOB.

30. DnexTponuruyeckas koarynauus. [Iporeccsl, mpoucxoasiye B CTPY:KEUHOM SJIEKTPOKOAryisi-
Tope npu ouuctke oT MoHOB Cr(VI). Dnekrponnsie Ganmancel. KoHcTpykimu ammaparoB. Cxema
OUYHUCTKHU CTOKOB.

31. ®noranus. Dnexrpodaoranus. OCOOCHHOCTH IEKTPOXUMUIESCKOTO BBICTICHUS TY3BIPHKOB Ta3a
Y UX BIUSHUE Ha MpoLecc deKTpodroTanuu npuMmeceit. nekTpoanbie O0anancol. KoncTpykumu
anekTopodiioratopoB. Cxema OYHCTKHA CTOKOB.

32. Dnextpoaunanu3. Cxembl pacrpeielIeHus IOTOKOB KUIKOCTH B JIEKTPOAUATIN3ATOpaX ¢ 5 suei-
KaMu. DneKTpoaHble 6anaHcel. KoHcTpykiuu. Cxema O4uCTKU CTOKOB.

33. Dnextpodopes. [Ipumenenue anerpodopesa 11t OTASTECHUS TPUMECcEi KOJJIOUTHON CTEeHH
nucnepcHocT. Cxembl pacrpeiesieHus IOTOKOB KUJKOCTH B YCTAaHOBKE 3JIeKTpodopesa. DIeKTpoI-
Hble 6anancel. KoHcTpykunu. 31ekTpodope3Hble MOKPHITHS METAIIOB.

34. Dnextpoocmoc. [IpuMeHeHue IeKTpoocMoca it OTACICHHsS TPUMECceil HOHOB M He()TEIPOTyK-
TOB. CXeMbl pacnpeielIeHHs TOTOKOB HUIKOCTH B YCTAHOBKE JIEKTPOOCMOCA. DJIEKTPOOCMAaTHYe-
CKasl CyIIKa.

35. DnekTpoobe33zapakuBaHue BoJibl. BbIOOp MaTepuana 35eKTpoaoB. DieKTpogHble OanaHchl. KoH-
CTPYKIIHS YCTAaHOBKH.

36.IIporecchl, MPOUCXOAALINE TPU AEKTPODIOTOKOAryISLMH. DIeKTpoiHbIe OanaHchl. KoHCTpyK-
U1 YCTaHOBKH. CXeMa OUYHCTKH CTOKOB.

37. DnexTpoXxuMudeckas AecTpyKius. BoeiOop Thma snexkTpoaoB. BiusHue ycnoBuii anekTpoiau3a Ha
OKHCIICHHE OPTaHUYECKUX ITPHMECEH.

1. Cymma yucna cmeneneti c60600b1 cucmemvl U Yucia ¢as pagua cymme 4ucia He3aeUcUmMblx KoM-
NOHEHMO8 U YUCLA BHEUIHUX PAKMOPO8, GIUAIOWUX HA PAGHOGECUEe IMOU CUCTEMDbL.

a) 3akoH Payns

6) Ilepssiii 3akon KonoBanosa

B) Bropoii 3akon KonoBanosa

r) [IpaBuiio ¢a3

Ha ouaepamme cocmas scuoxocmu — oasnenue
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X

CNJIOWHOU TUHUEU ONUCAHA OUHAPHASL CUCMeMA, 8 KOMOPOU:

a) KHUIKOCTH 00Pa3yIOT HCATbHBIA PACTBOP

0) OTHOPOIHBIE YaCTUIIBI B3AUMOJICHCTBYIOT MEX 1y co00ii citabee, 4eM ¢ IpYrUM KOMIIOHEHTOM
B) OJIHOPOJIHBIC YaCTHUIIbI B3aUMOJICHCTBYIOT MEX 1y COOOM CHIIbHEE, YeM C JIPYTUM KOMIIOHEHTOM
T') )HUJIKOCTH PACCIANBAIOTCs, HE 00pasyst 0 JHO(PA3HON CHCTEMBI

CmabunvHocms sKcmpazenma 3mo

a) OTCYTCTBUE XMMUYECKOW PEaKIMU MEXy IKCTPareHTOM ¥ KOMIIOHEHTaMH 3KCTParupyeMoro pac-
TBOpa M BO3yXa

0) CIIOCOOHOCTH SKCTpAareHTa U3BJICKATh OJIMH U3 IBYX KOMIIOHEHTOB PacTBOpa

B) CHOCOOHOCTB M3BJIEKAaTh OTHOCUTEIBHO OOJIBIIOE KOJMYECTBO U3BIEKAEMOT0 KOMIOHEHTA

I') CIOCOOHOCTH JIETKO OTAETATHCS OT U3BJIEKAEMOTr0 KOMIIOHEHTA

Ha ()uaepajwwe 3A6UCUMOCIU OABIEeHUS OM COCMABA
P

> o

MoIbHa# foms B

obnacmo 2 agnsemcs

a) 001acThIO KHUIKOCTH

0) oOyacThiO Tapa

B) 00J1aCTBIO TETEPOTCHHOCTH

T') JMHUEH 3aBUCHMOCTH JIaBJICHUS HACHIIIICHHOTO Tapa OT COCTaBa XHJIKOCTH
1) TUHUEH 3aBUCMOCTH JIaBIIEHUS HACHIIIIEHHOTO Tlapa OT COCTaBa mapa

2/[ns 6unapHotl cucmemsi, cocmosujeli u3z Komnonenmos A u B, na ouazpamme monvuas 0o/ Kom-

nonenma A 6 scuoxocmu (X,) — monvHas 0ons komnonenma A 6 2azoeoii gase (Y 4) uoeanvrnomy
PAacmeopy coomeemcmeyem ciyuail:
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a) 6) E) r

XA X X

Pacmeop smo

a) CMmech IBYX WM 00JIee JKUIKOCTEH

6) OanodasHas cucrema NepeMeHHOr0 COCTaBa, COCTOALIAs U3 ABYX MM 00Jee KOMIIOHEHTOB

B) CMech )XHIIKOCTH, TBEPABIX KOMIIOHEHTOB U TIOTJIOIICHHBIX Ta30B

r) Kuakocts, uMeroiasi OJHOPOIHBIN BU/I, B KOTOPOH MPUCYTCTBYIOT pa3HbIE BELIECTBA, lIepeMe-
[IAHHBIE IPYT C IPYTOM.

OOHOKpAmMHOMY UCNAPEHUIO NOOBEPIIACL CMECH C MOIbHOU 0oJel eeujecmaa B, pasnoii Xz u memne-
pamypoui T,,,. Ilo ouacpamme memnepamypa-cocmas onpeoeiunms

T

HWE———————————— —\— 4w

B
|
|
I
I
|
|
I
|
I
]
|
|

6

I
I
I
|
I
|
I
I
|
|
0 5 B 1

Moneran o B

OMHOUleHUe KOTUYeCmea napoeou (haswvl Kk Kyb60oeomy ocmamxy

a) OHO paBHO OTHOILIEHMIO JUIMHBI OTpe3Ka 2-3 K JJIMHe oTpe3ka 3-4
0) OHO paBHO OTHOIICHUIO JUTMHBI OTpE3Ka 3-4 K JAJIMHE OTpe3Ka 2-3
B) OHO PaBHO OTHOIICHUIO JAJIUHBI OTpe3Ka 2-4 K JUIMHE oTpe3ka 3-2
') OHO PaBHO OTHOIIEHMIO JUTMHBI OTpe3Ka 4-6 k JyinHe oTpe3ka 2-4

Tosviwenue memnepamypuvi Kunenus u NOHUMNCEHUe memMnepamypbl KpUCMaiiu3ayuu pazoaeieHHulx
UOeAbHBIX PACmEopO8 NPONOPYUOHATbHBL MOJISIbHOU KOHYEHMPAYUU PACMBOPEHHO20 8eliecmad.
a) Ilepssiii 3axkoH Payis

0) [lepssiit 3akon KoHnoBanosa

B) Bropoii 3akon KonoBanosa

r) Bropoii 3akon Payns

3llapyuanvroe dasnerue HACbIUYEHHO20 NAPA KOMNOHEHMA pacmeopa nPamo nPonoOPYUOHAIbHO €20
MOTbHOU 0071e 8 pACMEope.

a) [lepselii 3axoH Payinsa

6) Ilepssiii 3akon KonoBanosa

B) Bropoii 3akon KonoBanosa

r) 3axkoH Mepdpu

Ha ouaepamme cocmas scuoxocmu — oasnenue
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X3

CNJIOWHOU TUHUEU ONUCAHA OUHAPHASL CUCMeMA, 8 KOMOPOU:
a) TerioBoi 3¢ (deKT oOpa3oBaHUs pacTBOPA PABEH HYIIIO

0) pacTBOp 0OpazyeTcst SK30TCPMUIHO

B) pacTBOp 00pa3yeTcsi SHIOTEPMUIHO

T') pacTBOp HE oOpasyeTcst

Pecenepupyemocmo sxempazenma smo

a) OTCYTCTBHC XHUMHUYECKOU peakiun MEXKAY SKCTPAr€HTOM U KOMIIOHCHTAMU KCTPArupyemMoro pac-

TBOpPa U BO3yXxa

6) CIIOCOOHOCTH OKCTparcHTa U3BJICKATh OJUH U3 IBYX KOMIIOHCHTOB paCTBOpPa

B) CIIOCOOHOCTH M3BJICKATh OTHOCHUTEIIBEHO 00JIBIIOE KOJIHYECTBO M3BICKAEMOr0 KOMIIOHCHTA
F) CIIOCOOHOCTD JIETKO OTACIIATHCA OT U3BJICKACMOI'O KOMIIOHCHTA

Ha duaepaMMe 3A6UCUMOCIU OABAEHUsL O COCINABA
P

> o

MOIEHas nond B

JUHUSL 4 a6T51emcs

a) 00J1aCThIO KUIKOCTH

0) obsacThio mapa

B) 00J1aCThIO F€TEPOT€HHOCTH

T') IMHUEH 3aBUCUMOCTH JIaBJICHUS HACBHIIIEHHOT'O 11apa OT COCTaBa KUAKOCTH
1) THHUEH 3aBUCHUMOCTH JIaBJICHUSI HACHIIIEHHOTO T1apa OT cOCTaBa mapa

4/1na bunapuou cucmemol, cocmosauel u3 Komnonenmos A u B, na ouaepamme monvHas 005 Kom-
nonenma A 6 sicuokocmu (X,) — monvHas 0oas komnowenma A 6 2azoeoii gase (Y 4) cucmeme, 6 Ko-
Mopou 00pazyemcs a3e0mponHas CMeCb, COOMBEMcma)yem CIyuail:
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a) 6) B) T

X
A X
A X X,

Hucmuim unu uHOUBUOY ANLHBIM KOMHOHEHMOM CYHUMAIOm 8euecmso, KOmopoe

a)Coep>KUT MOJIEKYJIbI TOJIBKO OJTHOTO BUAA

6)CoepKUT KpoMe MOJIEKYJT OCHOBHOTO KOMIIOHEHTA TOJIBKO MOJIEKYJIbI €r0 ONTHYECKOTO H30Mepa
B) COIepkKUT COAEPHKHUT MOJIEKYJIbI TOIBKO €I11€ OJJHOTO BEIIEeCTBAa, KPOME OCHOBHOI'O

r) ConepuT MOJIEKYJIbl JPYTUX BEIIECTB B KOJIMYECTBAX, KOTOPbHIE HE IPUBOJAT K U3MEHEHUIO €r0
CBOICTB

OonoKkpamHoMy uUcnapeHuro nooseplacy cCMechb ¢ MOIbHOL 0olell geujecmea B, pasnou Xp u memne-
pamypoti Te,,. Ilo ouazpamme memnepamypa-cocmae onpeoenrums

|
B
T
|
|
|
|
b2
|
|
|
|
I, P
I
I
0'4444444444444&\
w

|

|

|

|

|

|

|

|

|

|
0 5 X
monsHas nons B

KoHyenmpayuro ky6oso2o ocmamia. Ona naxooumcs
a) B TOUKE 2
0) B Touke 4
B) B TOUKE 5
T) B TOUKe 6

Kosgppuyuenm pacnpeoenenus smo

a) OTHOILIEHHE 00beMa IKCTpareHTa k oobemy padunara

0) OTHOIIEHHE KOHIIEHTPAI[MH BEIIECTBA B IKCTPATE€HTE K €r0 00beMy

B) OTHOIIEHHE KOHIIEHTPAIIMK BEIIECTBA B 9KCTPAareHTe K KOHLEHTPAIH B paduHaTe
') OTHOLIEHHE KOHIIEHTPAllMK BEIIeCTBA B papuHATE K €ro 00beMy

SPagrosechbill nap no cpasHeHuro ¢ HCUOKOCHbI0 OMHOCUMENbHO 0002aujeH mem KOMNOHEHMOM,
000asieHue KOmopo2o K HCUOKOCMU Nogbluiaem odwee dagienue napa Hao pacmeopom.

a) IlepBriii 3aKoH Payns

0) [lepssiii 3akon KoHnoBanosa

B) Bropoii 3akon KonoBanosa

r) 3akoH Mepdu

Ha ouazpamme cocmas sicuokocmu — dagnemnue
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Xp

CNJIOWHOU TUHUEU ONUCAHA DUHADHASL CUCeMa 8 KOMOPOlL.
a) TerioBoi 3 dexT oOpa3oBaHUs pacTBOpPa PABEH HYIIO
0) pacTBOp 00pa3yeTcst FIK30TEPMUIHO

B) pacTBOp 00pa3yeTcst SHAOTEPMHUUHO

T') pacTBOp HE oOpazyeTcs

3Kcmpam;uﬂ — Memoo ovyucmku, KOI’I’lOpbllZ OCHOe6bleaemcs Ha

a) pa3HOM IJIOTHOCTH BEIIECTB

0) pa3IMYHOM CMaUYMBAEMOCTH BEIICCTB

B) pa3JINYHON PaCTBOPUMOCTH BEIIECTBA B JIBYX HECMELLIMBAIOIIUXCS KUKOCTSIX
T') Pa3JIUYHON JUAICKTPUICCKON MPOHUIIAEMOCTH BEILIECTB

Ha duaepaMMe 3A6UCUMOCIU OABAEHUSL O COCABA
P

B o

MOIIBHAA oA B

JUHUSL 5 A6TIsIemCs

a) 00J1aCThIO KUIKOCTH

0) obsacTbio mapa

B) 00J1aCThIO F€TEPOT€HHOCTH

T') IMHUEH 3aBUCUMOCTH JIaBJICHUS HACBHIIIEHHOTO 1apa OT COCTaBa KUAKOCTH
1) TMHUEH 3aBICHUMOCTH JIaBJICHUS HACHIIIEHHOTO TIapa OT cOCTaBa mapa

6.Touku sKkcmpemyma Ha KpuoU 3a8UCUMOCU 00ue20 0asieHus napa om cocmasa pacmeopa om-
geuarom pacmeopam, coCmas pagHO8ecHo20 NApa KOMopblX cO8NAddenm ¢ COCMasoM pacmeopd.

a) 3axoH Payns

0) [lepssiii 3akoH KoHnoBanosa

B) Bropoii 3akon KonoBanosa

r) [IpaBuno ¢a3

.Ha ouazpamme cocmas scuoxocmu — oasnenue
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X

NYHKMUPHOU TUHUEl ONUCAHA OUHAPHAS CUCIEMA 8 KOMOPOIL.

a) )KUAKOCTH 00pa3yloT HJICaIbHbIA PacTBOP

0) OTHOPOIHBIE YaCTUIIBI B3aUMOJICHCTBYIOT MEX 1y c000ii citabee, 4eM ¢ IpyrUM KOMIIOHEHTOM
B) OJIHOPOJHBIE YAaCTUIIBI B3AaNMOJICHCTBYIOT MEXy COOOH CHIIbHEE, YeM C APYTHMM KOMIIOHEHTOM
T') )UJIKOCTH PACCIANBAIOTCS, HE 00pa3yst 0 JHO(PA3HON CHCTEMBI

Dromayus — Memoo oUUCmKU, KOMOPLIU OCHOBbIBAEMCS HA

a) pa3HOH MJIOTHOCTH BELIECTB

0) pa3TMYHON CMauYNBAEMOCTH BEIIECTB

B) pa3IMYHON PaCTBOPUMOCTH BEIIECTBA B JIBYX HECMEIINBAIOLINXCS KUIKOCTAX
I') pa3IMYHON ITUAJIEKTPUUECKON IPOHUIIAEMOCTH BEILIECTB

Ha xaxom pucynke nokazano ycmpoucmeo 04ucmKuy 2aza om nuliy, pabomaioujee Ha NpuHyune oeli-
CMBUSL CUTLbL MANCECTNU.

i

KopoHHpyromuit
SMEKTPOz

N/

a) 6) B) r)

7Kakue dcuokue pacmeopul Helb3si pa30eismsb NepecoHKou?
a) U3 cmemmBarommxcst B 11000M COOTHOIIEHUH KUIKOCTEH
0) 13 orpaHU4eHHO CMEITHUBAIOIINXCS KUIKOCTEH

B) Y KOTOPBIX TEMIIEPATYPbI KHTICHHUS] KOMIIOHEHTOB OJIM3KH
r) CocTaB KHJIKOCTH | ITapa KOTOPBIX COBIAIAeT

Ocmoc npeocmasnen Ha pucyHke
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6) B) r)

Q |

Ha ()uazpaMMe 3A6UCUMOCIU OABAEHUsL OM COCNABA
p

MonbHasg gona B

obnacme 1 sensemcs

a) 001aCThIO KUIKOCTH

0) obnacTeio mapa

B) 00J1aCTHIO IreTEPOTreHHOCTH

T') JMHUEH 3aBUCHMOCTH JIaBJICHUS HACHIIIICHHOTO Tapa OT COCTaBa XHUIKOCTH

1) TUHUEH 3aBUCMOCTH JIaBIIEHUS HACHIIIIEHHOTO Mapa OT COCcTaBa mapa

Emxocmo sxkempazenma smo

a) OTCYTCTBUE XUMUYECKOUN PEaKIIMU MEXKY SKCTPAr€HTOM M KOMIIOHEHTaMU SKCTParupyeMoro pac-
TBOpA U BO3yXa

0) CIOCOOHOCTH IKCTpareHTa U3BJIEKAaTh OJUH U3 IBYX KOMIIOHEHTOB pacTBOpa

B) CIIOCOOHOCTH M3BJICKATh OTHOCHTEIHHO OOJIBIIOE KOJIMISCTBO U3BIEKAEMOTO KOMITOHEHTA
T') CIOCOOHOCTB JIETKO OTAEINSATHCS OT U3BJIEKAEMOTr0 KOMIIOHEHTA

8/{ns bunapmotl cucmemvl, cocmosiugeli uz KOMnoneHmos A u B, Ha ouazpamme MOIbHASL 00N KOM-

nonenma A 6 scuoxocmu (X,) — monvras 0ons komnonenma A 6 2azoeoii gase (Y 4) coommnowenuio
0 0 ..

Pa > Pg” coomeemcmeyem cnyuaii:

a) ) E) )

3axon I'enpu (I'enpu-/anemona) svipasicaemces ¢hopmynoii.
a) pV=uRT
0) P=patps
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B) C=kep
r) P=CRT

OOHOKpAMHOMY UCNAPEHUIO NOOBEPIIACL CMECHh C MOTILHOU 0oJell seujecmaa B, pasnoti Xz u memne-
pamypoii Te,,. Ilo ouazpamme memnepamypa-cocmae onpeoenrums

|
|
|
|
|
|
|
|
|
|
5

MonsHas gonst B

KOHYyeHmpayuto napogotil ¢pasvl. Ona Haxooumcs
a) B TOUKE 2
0) B Touke 4
B) B TOUKE 5
T') B TOUKe 6

Kospppuyuenm uzenewenus smo

a) oTHOIIEHHE 00BeMa IKCTpareHTa kK oobemy padunara

0) OTHOILICHHE KOHIICHTPAIIMU BEIECTBA B AKCTPAreHTEe K KOHIIEHTPaIUH B paduHaTe

B) OTHOIICHHE KOJMYECTBA N3BJIEKAEMOT0 BEIIECTBA B SKCTPATCHTE K €0 KOJIMYECTBY B paduHaTe
I') OTHOILLIEHHE KOJIMYECTBA U3BJIEKAEMOT0 BEIIECTBA B SKCTPAreHTE K €ro 001eMy KOJIM4eCTBY B pa-
(uHaTe U SKCTpareHTe

9Ha ouazpamme cocmas sxcuokocmu — 0asienue

P P

XB
CHIIOWHOU TUHUEU ONUCAHA OUHAPHASL CUCmeMa 8 KOMOpPOL.
a) KUAKOCTU 00pa3yroT HieadbHBIA PacTBOP
0) OJTHOPOIHBIC YACTHUITHI B3aMMOJICHCTBYIOT MEX Ty COOOM cirabee, 4eM ¢ IPyruM KOMIIOHEHTOM
B) OJTHOPOJIHBIE YACTHIIHI B3AUMOACHCTBYIOT MEX1Y COO0H CHIIbHEE, YeM C APYTUM KOMIOHEHTOM
T') )KUJIKOCTH PacCIauBaloTCs, He 00pazys ogHO(a3HON CUCTEMBI

Ocmomuueckoe dasieHue pacmeopa paccuumléaemcst o hopmyie:
a) pV=uRT
0) P=patps
B) C=kep
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r) P=CRT

Ha xaxom pucynke nokazano ycmpoucmeo 04ucmKuy 2aza om nuliy, pabomaioujee Ha NpuHyune oeli-
CMBUsL YeHMPOOEINCHOU CUbL.

:

OCanuTeNbHEIH
SIEKIPON

=]

N

7

KOPOHHPYIOIHH
3MeKTpOn

l ILTaM

a) 6 5) n

Cenexmusrnocmu IKCmpazcenma 3mo

a) OTCYTCTBUC XHUMHUYECKOU peakiun MEKAY SKCTPAr€HTOM U KOMIIOHCHTAMH SKCTPpArupyemMoro pac-
TBOpPa U BO3ayXxa

6) CIIOCOOHOCTH OKCTparcHTa U3BJICKAaTb OJUH U3 IBYX KOMIIOHCHTOB PAaCTBOpPA

B) CIIOCOOHOCTH M3BJICKATh OTHOCHUTEIIBEHO 00JIBIIOE KOJIHYECTBO M3BICKAEMOr0 KOMIIOHCHTA

F) CIIOCOOHOCTBD JIETKO OTACIIATHCA OT U3BJICKACMOI'O KOMIIOHCHTA

10/{na 6unapnou cucmemul, cocmosiwets uz Komnonenmos A u B, na ouazpamme monvHas 0075 KOM-

nonenma A 6 scuoxocmu (X,) — monvras 0ons komnonenma A 6 2azoeoii gase (Y 4) coommnowenuio
0 0 ..

Pa < Pg” coomeemcmeyem cnyuaii:

a) 0) B) r)

X
A X
A Xy X,

Dasz06bili nepexoo, Xapakxmepusyrowulics pageHCmeoM U300apHblX NOMEHYUAN08 08YX COCYUeCmBy-
FOWUX 8 PABHOBeCUU (a3 U CKAYKOOOPAZHbIM USMEHEHUEM NEPBbIX NPOU3BOOHBIX NO dHepauu 1 uboca
npu nepexooe u3 00HOU pazvl 8 Opy2yio SmMo

a) [IpaBwiio ¢a3

6) ¢a30BbIil epexo]1 IepBOro poaa

B) YCIIOBHE PACBOPHUMOCTH

r) (pa30BBIi IIEPEX0 BTOPOTO poja

Ha OUGZPGMMQ 3A6UCUMOCMU OABTICHUSL O COCMABA
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3
0
5 P
2
0
PA 4
1

MONBHaA foid B

obnacmo 3 sensemcs

a) 001aCThIO KUIKOCTH

0) obnacTeio mapa

B) 00JIaCTHIO IreTePOTreHHOCTH

T') JTMHUCH 3aBUCHMOCTH JIaBJICHUS HACHIIICHHOTO Tapa OT COCTaBa XKHUIKOCTH
1) TMHUEH 3aBUCUMOCTH JIaBJICHUS HACHIIIIEHHOTO TIapa OT COCTaBa mapa

Ha xaxom PUCYHKE NOKA3AHO ycmpoﬁcm(fo oducmku caza om nouliu, pa6omar0w;ee HA npuHyune
dJeKmpuzayuu vacmuy.

M | T J I
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e Y :
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l HEUTE
KOPOHHPYIOMHIT
3MeKTPON

TITaM

a) 5 E) 0

11.3. TunoBbie 3a7aHUA 1JIs1 TEKYLIEr0 KOHTPOJISA

11.1.1. TunoBbie BONPOCHI A NPAKTUYECKUX 3aHATHI

1. Knaccugukanus npumeceii 1 ux nopesieHUE M0 BO3IEHCTBHEM HJIEKTPUYECKOTO OIS,

2. OCHOBHBIE IIPOLIECCHI, MPOTEKAIOLIUE B 00BEME IEKTPOINUTA IPU Pa3IeICHUN BEIIECTB.

3. U3menenue pH u Eh oOpabaTsiBaeMBbIX pacTBOPOB.

4. Pacuer u3MeHEHHUS! KOHLIEHTPALUU 3JIEKTPOJIUTOB B TuadparMeHHOM U Oe3auapparMeHHOM 3JIeK-
TPOJIU3EpE.

5. Baustnue nuadparMbl Ha KOHIEHTPALMOHHbIE U3MEHEHHS B KATOJTHOM U aHOJITHOM IPOCTPAHCTBAX.
6. Pacuet n3menenust Eh nmpu pactBopeHu# *ene3HbIX aHO/I0B.

7. O61mue cBOMCTBA U XapaKTEPUCTUKH ruadparm.

8. 3aBUCHMOCTb (DPUIBTPALIMOHHOTO ITOTOKA OT CBOMCTB AnadparmMbl U BHEIIHUX (DAKTOPOB.

9. KoHueHTpalmoHHble TPAJAUEHTHI B MOPUCTON Auadparme mpu pasinyHbIX CKOPOCTIX AUPPy3umu,
MUTpalMU 1 PUIBTPALHH.
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10. ®u3NKO-XUMHUUECKHE 3aKOHOMEPHOCTH KOATYJISIIIUU KOJUTOMAHBIX TPUMECEH BOJIBI.

11. CtpoeHue IBOMHOTO 3JIEKTPUUYECKOTO CJIOA KOJUIOMAHOM YaCTHUIBl U MPUYMHBI BO3HUKHOBEHUS
WHIYIIUPOBAHHOTO TUTIOJLHOTO MOMEHTA. BiMsiHUE CBOWCTB pacTBOpa Ha (OPMUPOBAHUE TBOHHOTO
ANEKTPUYECKOTO CII0SI KOJUTOUIHON YaCTHUIIBI.

12. IIprurHBI BOBHUKHOBEHUS JIEKTPOKUHETUIECKOTO MOTEHITNAIA KOJUIOUIHBIX YaCTHIl H CTIOCOOBI
M3MEHEHHUS AIEKTPOKUHETHUECKOT0 OTEHIMAIA.

13. OcHOBBI TEOPUHU YCTOMYUBOCTU KOJUIOUTHBIX CUCTEM.

14. CymHocTh mporiecca 31eKTPOKOAr YIS,

15. Teopyuu KUHETUKU KOATYJISLIUH.

16. IToBenenue TBepAOH (ha3bl B 00bEME pacTBOPA MPH JIEKTPOOOPaOOTKE.

17. OcHOBHBIE I'PYMIIBI TEKTPOXUMHUYECKIX METOI0B 00OpaOOTKH.

18.0OcHOBHBIE BUBI AMEKTPOIUTHYECKUX I(PPEKTOB, BOSHUKAIOUINX B 3JIEKTPOXUMHUECKUX PEAKTO-
pax.

19. CymHocTh mporiecca 31eKTPOKOAryJIsIUH.

20. OCHOBHBIE ITYTH OCYILECTBICHUSI 3JIEKTPOKOATYIISILIUH.

21. IonspuzanuonHas koaryisius. Kputndyeckas HanpsHyKEHHOCTh AJIEKTPUIECKOTO MOJIS.

22. DAEeKTpOXUMHUYECKash KOAryJIsiiusl.

23. DIEeKTpOIUTHYECKAs! KOATryJIsLUs.

24. I'mapoavHaMHUYeCcKash KOaryJisiiusl.

25. KoHlLleHTpalnoHHask KOaryJisiiusl.

26. YCTpOMCTBO 3JEKTPOPEAKTOPA C Ta30BBIM CIIOEM.

27. CTpyKEUHBbIH JEKTPOKOATYISTOP.

28. BapuaHTBI CTpYX)EUHBIX JIEKTPOKOATYIATOPOB C MPEABAPUTEIHHBIM U3MeHeHrueM pH cpenpbl.

29. Cnoco0sI nekTpokoppektrpoBanust pH u Eh.

30. OcHOBHbIE 3aKOHOMEPHOCTH MPOLIECCOB AIEKTPOKPUCTATIIN3ALINH.

31. OcoOGeHHOCTH PNEKTPOKPUCTAIITU3AIMU METAJUIOB HA TIOPUCTHIX SJEKTPOAAX.

32. OcHOBHBIE IPUHIIMIIBI pacueTa pacrupeaeieHus GpapaaeeBcKoro mporecca Mo TONIUHE TOPUCTO-
ro 31ekTpoaa. OCHOBHbIE NMPHUHIUIBI pacyeTa KOHIIEHTPALMOHHBIX MU3MEHEHUW B MOPUCTOM dJEK-
TpoJe.

33. OCHOBHBIE METO/IbI pa3/ACIICHHS BEIIECTB.

34. DnektpodaoTraius.

35. CymHocTh METO0/1a JIEKTPOINAIN3A.

36. PaznuuHble cxembl pacrpeieseH s IOTOKOB KUIKOCTH B AJIEKTPOANAIN3aTOPaX.

37. Ilpumenenue snetpodopesa i OTACTICHHS MPMECcei KOJUTOUIHON CTENEeHH TUCTIEPCHOCTH.

38. OCHOBHbIE 3aKOHOMEPHOCTH METOA IEKTPOPUIBTPOBAHUS.

39. Ilporecchl, MPOUCXOAAIINE TTPU AIEKTPOPIOTOKOATYIISIIIHH.

40. CyurHocTh METOJIa “dIEKTPOOCAKIACHHUE .

41. OcHOBHBIE TPUHIUIIBI pacyeTa peaKTOPOB AJI BbIICICHUS TPUMECEN U3 BOJHBIX CUCTEM.

11.3.2. O6pa3ubl TeCTOB /1Jisl IPOBEAEHUS] PYOEKHOI0 KOHTPOJIA
1. B xakoM BHie MOT'YT IIPUCYTCTBOBATh IPUMECH B BOAHBIX CUCTEMAX?
a) MonHnom
6) MonekynspHom
B) ['uapatupoBanHOM
r) Kommonaaom
n) Kpucrannuueckom
e) AMoppHOM
2. K yemy npuBOAUT BO3JEHCTBUE MTPOLYKTOB JIEKTPOIHBIX PEAKIIMI HA KOJIJIOMIHBIE CUCTEMBI?
a) K anexrpudeckoit Murpanum
0) K monspuzanuu 1 OprHeHTaIluy KOJIJIOUTHBIX YaCTHUI]
B) K OKHMCIHUTEThHO-BOCCTAHOBHUTEIBHBIM PEAKIUSAM C YyYacTUEM HWOHHBIX W MOJICKYJISPHBIX
MIPUMECEHN BOJIBI
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r) K okucInTensHO-BOCCTAHOBUTEIHLHBIM PEAKITHSIM C Y9aCTUEM JTUCTIEPCHOMN (hasbl
n) K dazoBo-aucnepcHbIM MpeBpamieHusIM

3. UunynupoBaHHbBINA JUTIOIBHBIA MOMEHT KOJUIOMTHOM YaCTUIIbI BO3HUKACT MPU:
a) HanoxxeHuu BHEIIHETro AJIEKTPUYECKOTO MOJIS

0) BBeneHnn NOTEHIIMAT-ONPECIIIOIINX HOHOB

r) Beenenuu koarynsnra

1) HanpsyKeHHOCTH 3JIEKTpUYECKOro 1ot 0omuee Eqpur.

4. UuaynupoBaHHbBIA TUMOJbHBIA MOMEHT KOJIJIOMAHON YaCTULIbI PABEH:

a) juwEp, rie ., — momsapusyemocts wactunsl; E, — HANpsSsKeHHOCTD 311, OIS

0) p: E, , rie p — moBepxHOCTHAs IUIOTHOCTD 3apsia;

B) p'j , TA€ j; — MOJSAPU3YEMOCTh YaCTHUIIBI, p — TOBEPXHOCTHAS TUIOTHOCTD 3apsija;
r) pr B, , TOe r — paauyc KOIOUAHON YaCTHILBL.

5. Kakoit cuMBoI mponyiiieH B popmylie Uisl pacueTa KPUTHISCKON HAMPSKECHHOCTH AJIEKTPUUIECKO-
'O MOoJIst

41T- )
Exp. = 0
a) Os,
0)r;
B) Ey;
r) L.

. VI3MeHeHHe KOHIIEHTPAllMKM HMOHOB B KAaTOJHOM WJIM aHOJHOM IPOCTPAHCTBAX SJIEKTPOJIU3EPA B

pe3ynbTaTe MUTpaly yepe3 auadparmy paBHO:

I t
a) —f n; - dt , rxe nj— ancno nepenoca i — ro nomna;
F-Vgp™0
a.k

1 -1
0) F fﬂ T d,ﬂT , rne It — pacxon Toka;

1 At
B) F - BT fu ﬂid,ﬂ—f , T1e BT — BBIXOJ 110 TOKY;

7. YpaBHeHUE % = —Ugradc + DVZ%c — w oo
a) YpaBHeHHE NepeHoca Tera;

0) 1-# 3akoH Duka;

B) 2-1 3akoH DuKa;

r) YpaBHeHHE KOHBEKTHBHOIO MTEPEHOCA;

1) YpaBHEHHE MaTepUaIbHOTO OajaHca;

€) YpaBHEeHHE NepeHoca UMITYJIbCA;

)K) YPaBHeHI/Ie CKOpPOCTH XHUMHYECKOH pCaKkIuu.
ac

8. B ypaBHeHHH ot = —-U gTﬂdC + DV?c — w cnaraemrre B IIPaBOM 4aCTH O3HAYaAIOT
(paccTaBUTh MO MOPAIKY):

-U3MEHEHUE KOHIICHTPAllUH 3a CYET MPOTEKaHUsI XMMUYECKON peaKIui;
- KOHBEKTUBHAs! COCTaBJISIOILAS;

- ¢ dy3MOHHAS COCTABIIIONIAS.

. OcHOBHBIE XapaKTEPUCTUKH auadparm:

. IOPHCTOCTB;

. DIIEKTPUYECKOE COIPOTUBIICHUE;

. paguyc nop;

. yIIenbHBIN Bec Auadparmsl;

. JJTUHA TI0p;

. YACJIO TOP Ha €UHMILY TOBEPXHOCTH;

. THAPABIMYECKOE CONPOTUBIICHUE;

NN DN B W= O
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8. ynenbHbII 00beM MaTepuana auadparmsl;
9. k03(pPHUTTHEHT N3BUIUCTOCTH TIOD;
10. CxopocTh GUIBTPAIIIOHHOTO TIOTOKA MO PAIUYCy KalMJUIspa BRIPAKAETCsl OTHUM M3 YpaBHEHUI:

L Vo =2V,(1-5);
To

2. V,=2V4(1- :—“ ):

3. V,=2Vy(1+ TL );
0

— I1

11. lns ymMeHbIlIeHUs TONalaHus IIEJI0YH B aHOAHOE MTPOCTPAHCTBO XJIOPHOTO 3JIEKTPOJIu3epa HeoO-
XOIHUMO, YTOOBL:

1. ¢ dy3MOHHBII U MUTPAITMOHHBIN TTOTOKU COBIAJIAIIN;

2. mupHy3nOHHBIA M METPAIIMOHHBIA TOTOKH OBUIM HAIIPABJICHBI IIPOTHBOITOJIOKHO;

3. GUIABTPAMOHHBINA U MUTPALIMOHHBIA TOTOKU OBUTH HAIIPaBJICHbI POTUBOIOJIOKHO;
4. GuIbTpaMOHHBIA U MUTPAIIMOHHBIN MOTOKH COBIIA/IAIIH.

12. TTapabonuueckuii 3akoH [lyaseiins onpenenser

1. mazenne HanpspKeHUs B Auadparme npu ee padote B GUIBTPYIOLIEM PEKUME;

2. pacripesiefieHHe KOHIIEHTPAIlM KOMIIOHEHTOB AJIEKTPOJIUTA MO0 TOJIIMHE AUaparMbl;
3. pacnpezneneHre KOHIIEHTPAIUH KOMIIOHEHTOB AJIEKTPOJIMTA 110 CEYCHHIO KaITMILISPA;
4. moJie CKOPOCTEH KUIAKOCTU B KaMWIUISIpe IPpU QGUIBTPYIOIIEM PEKUME PabOThI;

5. 1oJie CKOPOCTEN KUAKOCTU B KalIUJUIAPE IPU MUTPALMOHHOM JIBUKEHUU HOHOB.

13. KaTHOHUTHI UMEIOT HOHOOOMEHHBIE TPYIIIIBI

1. Ry(SOsH)m;

2. Ro(NH3"OH),

14. AHMOHUTBI UMEIOT HOHOOOMEHHBIE TPYTIIIBI

1. Ry(NH3"OH)

2. Rn(SO3H)m

11.3.3 [IpumepHbIe 321a4H 1JI51 MPAKTHYECKHUX 3AHITHI:
1. CocTaBUTh SJEKTPOIHBIN OalaHC I CUCTEMBI C ABYMS SJIEKTPOXHUMHUYECKU aKTHBHBIMU KaTHO-
HaMHU U 3JIEKTPOXUMHUYECKH HEAKTUBHBIM aHUOHOM.
2. IlpousBecTu pacueT U3MEHEHHUs! KUCIOTHOCTU U HIEJIOYHOCTH B KaTOAHOM M aHOJHOM IPOCTpPaH-
cTBax AuadparMeHHOTO SJIEKTPOJIM3Epa C JIEKTPOIUTOM Ha OCHOBE pacTBOpa cynbdara meau. Tox
Ha dJEKTpoau3ep — 5 A, BpeMs dnekTponusa — | yac, uncio nepeHoca noHoB meau — 0,36, o0bembl
KaTOJITHOTO M aHOJIHOTO MpocTpaHcTB — 0,2 auTpa.
3. Paccunratb 3Hauenue Eh wis cucremsr Fe?*/Fe® MIpU COOTHOIIEHUH UX KOHIeHTparwmii 2:1 u pH,
paBHOM 3.
4. PaccunTaTh pacnpe/eieHne TOKa B IIOPUCTOM yriaerpaduTOBOM 3IEKTPOJE MPH OCAKICHUH MEIH
W3 KUCJIOTO pacTBopa cyinb(para menu kouueHtparued 0,1 monp/n. Karognas miotHocTs Toka 10
MA/CMZ, HavalibHask MOPUCTOCTh Katoaa — 0,9, mIoTHOCTH TOKa oOMeHa - 1-10'3A/CM2, YUCJIO MEePEHO-
ca nonos meau — 0,1. IIpoBoaumocts Matepuana nuapparmsl 0,2 Omem™. ViensHas ITOBEPXHOCTh
anektpona 100 em?/em’. ITpouecc — cTaniMOHapHBI.
5. Ha ocHOBaHMM yCJIOBUH 3a71a4 4 pacCUUTATh KOJIUYECTBO OCAXKICHHOTO METAaJVIa B PA3HBIX 30HAX
3JIEKTPOJIa U U3MEHEHUE €ro MOPUCTOCTH Yepe3 2 yaca Mocje Havala mpoliiecca.

11.3.4 Tembl pedepaToB:
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1. Koarynsautsl. [IpuHuumn aeiictBus u cnocoOs! ux BBeaeHus. KoHcTpykuuu anmaparoB. Cxema
OUYHMCTKH CTOKOB.

2. Onoxymsiuua. Tunsl GruokynstHTOB, HpuHIMI AeiicTBus. Crioco0 BBeneHus. KoHcTpykiun
anmnapatoB. CXeMa OUYUCTKU CTOKOB.
3. OnexTpoauTuueckas koaryuasauus. [Ipoiecchl, MpOUCXOASIIUE B CTPYKEUHOM 3JIEKTPOKOAry-

astope npu ourctke oT noHoB Cr(VI). Dnexrpoansie 6anancel. Koncrpykuuu ammapatoB. Cxema
OUYHUCTKHU CTOKOB.

4, Omnorarus. Dnexrpoduioranus. OcOOEHHOCTH IEKTPOXUMHYECKOTO BBIJICICHHS ITY3bIPhKOB
ra3a M Ux BIHSIHHE Ha TIPOIlecC AIeKTpodIoTaluu npuMeceil. DiekTpoanbie 6ananckl. Konctpykuuu
anekropodiioratopoB. CxeMa OYHCTKH CTOKOB.

o. Onexrpoauanns. CxeMbl pacnpeiesieHus: HIOTOKOB )KUJIKOCTH B 3JIEKTPOUAIN3ATOPAX C 5
siaeikamMu. DaekTpoaHble 6aanchl. KoHcTpykiuu. CxeMa O4uCTKH CTOKOB.
6. Onekrpodopes. [Ipumenenue snerpodopesa At OTISICHUS IPUMECEH KOJUIOUIHON CTETICHH

nucnepcHocTd. Cxembl pacrpeiesieHUs TOTOKOB KUKOCTH B YCTAHOBKE 3J1eKTpodopesa. DIeKTpoI-
Hble Oaanckl. KoHcTpyKimu. D1eKTpodope3Hble MOKPHITHS METAJLIOB.

7. Onekrpoocmoc. [IpumeHeHue 3meKTpoocMoca AJisl OTENeHUS IPUMeceld HOHOB U HedTenpo-
OyKToB. CxeMbl pacripeiesieHusl IOTOKOB KUJKOCTH B YCTAHOBKE 3JIEKTPOOCMOcCa. DJIEKTPOOCMaTH-
yeckasi CyIIKa.

8. DnekTpoobe33apakuBaHue BOABL. BbIOOp MaTepuaia 3JeKTPOI0B. DIIEKTPOIHBIC OaTaHCHI.
KoHcTpyKIust yCTaHOBKH.
9. [Tporneccel, mporcxXoasAIIure PH SIEKTPO(GIOTOKOATYISAIUHU. DIEKTPoaHbIe Oananchl. KoH-

CTPYKIHA YCTAHOBKH. Cxema OYHCTKH CTOKOB.

10.  DnexTpoxummueckas aecTpyKuus. BeIGOp THIA 1EKTPOI0B. BiMsHKE YCI0BMii 31EKTpOIN3a
Ha OKUCJIEHUE OPraHMYEeCKUX IpUMecen.
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