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1. OBBEKT, IEJIb U 3AJTIAYHU OCBOEHUA JUCHUIIJIMHBI

Jucuuninmaa «XUMHUS» pacCMaTPUBAET BOIPOCHI, CBSA3AHHBIE CO CBOMCTBAMU U
CTPYKTYpO XHMHYECKHUX BEIIECTB, C OCOOCHHOCTSIMH M 3aKOHOMEPHOCTSIMU
MPOTEKAHUSI XUMHUUYECKHUX MPOLIECCOB, YCTAHOBIEHUEM MATEMAaTHUYECKUX 3aBUCUMOCTEN
OCHOBHBIX XapaKTEPUCTUK XUMUYECKUX MPOLECCOB.

[lenbio AUCUUIUIMHBI SABJISETCA U3yYEHUE OCHOBHBIX MOHSATUM M 3aKOHOB OOIIIEH
XUMHHU: 00pa30BaHHWE HEOPTraHUYECKHX COCIUHEHUM; COBPEMEHHAs TEOPUS CTPOCHUS
aToMa; CyThb M 3HAUYEHHUE MEPUOAMYECKOr0 3aKOHA; 00pa30BaHHE XUMUYECKOU CBS3U;
3aKOHBI XMMHUYECKOW KMHETUKU U PABHOBECHS; CBOMCTBA PACTBOPOB AJIECKTPOJIUTOB U
HERJIEKTPOJIUTOB; 3aKOHBI  JJIEKTPOXUMUH; dbopmMupoBaHue y  CTYJEHTOB
COOTBETCTBYIOIIMX 3HAHHWIM, YMEHHMHM W  HABBIKOB JUIl  HCHOJIb30BaHUS B
npodecCHOHAIbHON JEeITEILHOCTH, @ UMEHHO o0ecriedeHrue ACATEIbHOCTH YelIOBEKa B
HeJpax 3eMJId MpU HKCIUTyaTallMOHHOM pa3BelKe, M00bue W mepepaboTKe TBEPIbIX
MOJIE3HBIX HCKOMAEMbIX, CTPOUTEIBCTBE U OKCIUTyaTalldd TOA3E€MHBIX OOBEKTOB
Pa3JIUYHOTO HA3HAYCHUSI. .

OCHOBHOE BHHMAHHE B MPENOJABAHUYN JUCHUIUIMHBI YACISETCS CO3IaHUI0 CHCTEMBI
3HAHWUW Y TIPEJCTABJICHUI, YTO B TAJTbHEUIIIEM MTO3BOJIUT:

- 00001aTh pe3yabTaThl TEOPETUUECKUX U IKCTIEPUMEHTAIBHBIX UCCIIEI0BaHUM;

— HCHOJIb30BaTh YPAaBHEHHS XUMHUYECKUX PEAKUUA MJISI ONUCAHUS KOHKPETHOIO
TEXHOJIOTUYECKOT0 TIPOIIECCa;

— BBINOJHATh TEPMOJUHAMUYECKUE M XUMHYECKHUE pAcCyeThl JJI IUIAHUPOBAHUS WU
poBeIeHUS PU3UKO-XUMUYECKHUX IKCIIEPUMEHTOB;

- HCMOJIb30BaTh METOJbl XMMHYECKON HICHTU(UKAIMU I omnpenaeseHus ¢$pa3zoBOro
COCTaBa M3y4YaEMBbIX CHCTEM.

B pe3ynbprare 0CBOCHUS JUCLUILIMHBI CTYJICHT JOJKEH

3HATh

—  OCHOBHBLIC 3aKOHBI U MOHSATHUS XUMMU;

— OCHOBHBIE TEOPHUH TEXHOJOTHYECKHX IPOIECCOB (TEPMOJMHAMHKA, XUMHUYECKas
KUHETHKA);

— CBOWMCTBA AJIEMEHTOB U UX COCAWMHEHUU COIJIACHO MOJOXEHUIO B MEPHOAUYECKOU
CHCTEME;

- XUMHYECKYI0 TE€OPHUI0 PACTBOPOB, METOJMKY pacyera KOHILEHTPAlUHUil pacTBOPOB,
ONpeJIeJICHUS] KOJUIMTaTUBHBIX CBOMCTB PACTBOPOB;

- METOJbl IPOMBIIIJICHHOTO MPOU3BOJCTBA, XMMHUYECKHE M (PU3MYECKHE CBOWUCTBA
METAaJIJIOB U CIIJIaBOB.

- HWMETh TMpPEACTaBlIeHWE 00 OCHOBHBIX IPUHIMIIAX  KHUCIOTHO-OCHOBHBIX
B3aMMOJICCTBUM  XMMHUYECKHX COCIMHECHUHW B  PAaCTBOpPAaX, OKHUCIUTEIBHO-
BOCCTAaHOBHUTEJBHBIX MPOIIECCaX, U MPOIECCaX AIECKTPOIN3A.
yMeThb

- MOJIb30BaThCS METOJAAMH TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOIO UCCIIEOBAHUS;

— ONHUCHIBATh KOHKPETHBIM TEXHOJIOTHMYECKOW MPOLECC YPABHEHUSMHU XUMHUUYECKHX
pEeaKLHnii;

— BBIIOJHATh TEPMOJMHAMUYECKME M XUMHYECKHE pacyeThbl, IUJIAHUPOBATH H
MPOBOJIUTH (YU3UKO-XUMUUECKHUE IKCTICPUMEHTHI;



- TPOBOJAUTH 0000IIEeHHE U 00pa0OTKY IKCIEPUMEHTANbHBIX JaHHBIX;
- ompeaenarth (Ga3oBbId  COCTaB M3yYaeMBIX CHCTEM; WCIIOJB30BaTh METOIBI
XUMHAYECKON MICHTU(OHUKAIIHH.

[lepeunciieHHbIE pe3yJbTaThl 00yUEHHUS SABISIFOTCS OCHOBOU JUIsl (POPMUPOBAHUS

CIEAYIOIINX KOMIIETEHIIUN:

- - CIOCOOHOCTH K a0CTPaKTHOMY MBIILIEHUIO, aHanu3y, cuHTe3y (OK-1);

- TOTOBHOCTb C €CTECTBEHHO-HAy4HBIX MMO3HUIMI OLEHUTh CTPOEHUE, XUMUYECKHN U
MUHEpAIbHBIA COCTaB 3E€MHOW KOpPbI, MOP(OJOTHYECKHE OCOOEHHOCTH U
TCHETUYECKUE THUIBI MECTOPOXKIACHHM TBEPIABIX TOJE3HBIX MCKOMAEMBIX IIpHU
pELICHUH 3a/1ad M0 PaldOHAIBHOMY M KOMIUIEKCHOMY OCBOEHHIO I'€OpPECypCHOIO
notenuuana uenp (OIK-4);

2. MECTO JUCIIUIIVIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMME

JucuuniavMHa OTHOCUTCS K LMUKIY MAaTeéMAaTUYeCKOM U €CTECTBEHHOHAYYHOWU
MOATOTOBKM 0a30BOM YacT Yy4uyeOHOro IUIaHa TOATOTOBKU —CIENHAINCTa IO
cnennanbHocTH 21.05.04 T'opHOoe neno, cnennanusannu  «TpaHCIIOPTHBIE CHCTEMBI
TOPHOI'O MPOU3BOJICTBA.

3HaHUA W YMEHHS, MNPUOOPETEHHBIE MPU OCBOCHUU JAHHOW JUCHUILIMHBI,
pean3yroTCs CTYJAEHTOM MNpPU HW3YYEHUH JUCHHUIUIMH €CTECTBEHHOHAYYHOrO H
Mpo(deCcCHOHAIBHOTO MUKIA: «[ OpHO-IPOMBINIJICHHAs D3KOJOTHM», «be3omacHocTh
KU3HEICATCIbHOCTI, «MarepuasioBeieHue», BBIIIOJIHEHU U Hay4HO-
UCCIEeI0OBATENbCKOM pabOThI M MPOXOKACHUU TOCYITAPCTBEHHON UTOTOBOM aTTEeCTAINH.

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1. Pacnpeneﬂenne yqeﬁnmx 4acoB 10 TeMaM JMCHUILIMHbI 1 BHJaM 3aHATHI

KonndecTBo yacoB (ouHasi/3a0uHas ¢popma)
HaumeHnoBaHue tem
(conmepxaTenbHbIX MOIYJIEH) Bcero B Tom 1ucne
Jlekiuu | [pakt | Jlabop. | CPC
Tema 1. OCHOBBI XUMHUYECKOM 2621 41 12/- 10/20
TEPMOJIMHAMUKH
Tema 2. OCHOBBI XUMHUYECKOM
KMHETUKH. XMMHUYECKOE 24/22 4/- 10/2 10/20
paBHOBECHE
Tema 3. JlucnepcHbIe CUCTEMBI U
pactBopsbl. PacTBOpBI 40/38 91 12/2 19/35
HEJJICKTPOJIUTOB U JICKTPOJIUTOB.
NHnuBuayansHOE 3a1aHNe -/9 -/9
Kypcosas pabora (mpoexr) - -
Htoro mo Buaam 3aHITHI 90/90 17/2 34/4 39/84
KonTpoib 18/18
Hrtoro: 108/108
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(I)OpMI/IpOBaHI/Ie KOMIIeTeHIII/Iﬁ B pe3yjabTaTe 0CBOCHUA TEM NUCIHUIIJINHBI

KOMHeTeHHI/II/I TeMbI AUCHUIIIMHBbI, HAIlCJICHHbIC HA BLIpaﬁ()TKy
KOMIIETCHIINHN
OK-1 Temal, 2,3
OIIK-4 Temal, 2,3
3.2. Jlekuuun

Tema 1. OcHOBBI XUMHYECKOH TEPMOJINHAMHUKH.

ConepxaHue TeMsl 1:

OCHOBHBIEC MOHATHUS TEPMOJAMHAMUKHU: CUCTEMa W BHEIIHSS Cpejla, TUII CUCTEM
(oTKphITast, 3aKpbITasi, U30aupoBaHHas). [Iporecc, Temnora u podota Kak aBe GHOPMBI
nepenayn sSHepruu. CoOCTOSIHUE CHCTEMBI, MapaMeTpbl COCTOSIHUSI (IKCTEHCUBHBIE U
UHTeHCUBHbIE). DyHKIMUM COCTOSHMS HW uX o00mue cBoiicTBa. (OCHOBHBIC
TepMOJuHaMHUUeCKue QYHKIUMU (BHYTPEHHSISI SHEPTUs, SHTAIbIUS, SHTPOIUS, YHEPTHUS
['m66ca, »suepruss I'enbmronsua). CrTaHmapTHOE COCTOSIHUE U CTaHAapTHBIC
TepMoJuHaMHuecKkue (QYHKIMU cuctembl. [lepBoe Hauamo TepMOAMHAMHUKU - 3aKOH
coxpaHeHusi sHepruu. CBsi3b MEXIy HSHEpPruei, TemioToil u padoroil. BuyTpenHss
HEprusi U SHTAIbNUs. TermnoBod A(PPeKT U30XOpHOro U H300apHOTO MPOILIECCOB.
CranpaptHas oSHranbnusi oOpa3oBaHusi BemecTB. Tepmoxumusa. 3akoH ['ecca.
TepmoxumMudeckre ypaBHEHUS U PACUETHI.

Btopoe nHawano  TepmoauHamuku. [Ipomecchl  caMONpOU3BOJIBHBIE U
HecaMomnpou3BoyibHbIE. [loHATHE 00 H»HTpomMHU. ODHTPONUS KaK KpUTEpUaTbHAs
GyHKIUS I WM30JUPOBAaHHBIX cucTeM. llpeacrtaBieHue o TpeTheM Hadale
TepMOJUHAMUKU. J[Ba OCHOBHBIX (paKTOpa, ONPENECIAIONINE CIIOHTAHHOE MPOTEKaHHE
nporiecca. JHeprusi ['m66ca. YpaBuenue ['nd0ca. Kpurepun HanpapiieHUs] TPOTEKAHUS
XUMUYECKOUN peakiu B U300apHBIX U U30XOPHBIX YCIOBHUSIX.

Jluteparypa k Teme 1: [1, 2, 3]

Tema 2. OCHOBBI XMMHUYECKOH KHHETHKH. XUMHYECKOE PaBHOBECHE.

ConepxaHue TEMBI 2:

[IpeaMer XUMHUYECKOW KUHETHUKU. ['OMOT€HHBIE M TE€TEPOICHHBIE PEAKIUU.
CxopocTh peakiuu (MTHOBEHHAs W CPEOHssI), CIOCOObI ee BhIpakeHHs. OCHOBHBIC
(bakTOphl, BIUSIONIME HA CKOPOCTh PeakiMu. 3aKOoH JeucTByronux Mmacc. KoHcranTta
CKOpOCTH peakuuu. KuHeThueckuil MOpsANOK peakuuu. BimsHue TeMmmnepaTypbsl Ha
CKOpPOCTh peakiuu. TemnepaTypHbld KO3(POUIIMEHT CKOPOCTU PEAKIUU. YpaBHEHUE
AppeHuyca. OHeprusi akTHUBalUMHW. BriusHue BHEMHHX (QAKTOPOB HAa CKOPOCTH
reTepOreHHbIX peakuuid. [IpeacraBieHne 0 KHHETHUKE r€TEPOTeHHBIX MPOLIECCOB.

Karanuz. Tunel xumuyeckux peakuuil. Llennsie xumuueckue nporecchl. Llennbie
MPOLIECCHI — OCHOBA IMPOLIECCOB TOPEHUS.

Cocrostnue paBHOBecHs. TepMOIMHAMHUYECKUN KpUTEpUN paBHOBecHs. KoHCcTaHTa
paBHOBecusi, CBsI3b KOHCTAHTBl XHMHYECKOIO paBHOBecusi ¢ »sHeprued ['mbOca,
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3aBUCUMOCTB €€ OT TeMnepaTypsl. CMeleHne XuMruaeckoro pasaosecusd. [Ipunuun Jle
IIIaTenbe.
Jlutepatypa k Teme 2: [1, 2, 3]

Tema 3. I[ucnepcnble CUCTEMBI U PacTBOPLI. PaCTBOpLI HEIJICKTPOJIUTOB H
IJIECKTPOJIUTOB.

ConepxaHue TeEMBI 3:

[Tonatue o mucnepcHbix cuctemax. CreneHs nucnepcHoct. Kiaccudukarus
JTUCIIEPCHBIX cucteM. VcTUHHBIE pacTBOPHI, BUIBI pacTBOPOB. COCOOBI BBIPAXKEHUS
COCTaBa pacTBOPOB: MaccoBas JOJisl, MPOILEHTHAs KOHLIEHTPALMs, MOJIbHAas IO,
MOJISIpHAsE KOHIIGHTpAIlusi, HOpMalibHasi, MOJIsUIbHAs KOHIIEHTpalus. PacTBOpUMOCTH
TBEPABIX BEIIECTB W Tra3oB. Xumuueckas Tteopusi pactBopoB J[.M. Menneneena.
ConbBaThl, TUApPATHL, TEIIOBbIe 3(P(dEKThl NpH pacTBOopeHuu. Kpucramioruapartsl,
neruaparamnus. Pu3nKo-XxuMU4YecKasi TeOpHUsi paCTBOPOB.

KonnuratuBusie cBoiicTBa pacTBOpoB. JlaBleHue mapa pacTBOpUTENs Haj
pacTBOpPOM, TEMIIEPATYPhI KUTICHUS U 3aMeP3aHUs paCTBOPOB, OCMOC. 3aKOHbI Payis.

ONEKTPOIUTHl U HEIJIEKTPOIUTHL. Teopus >SIEKTPOIUTUYECKOM IHUCCOLHAIUU.
CreneHb quCCOLMALNM, CUJIbHBIE U cla0bie 3JeKTpoJuThl. KOHCTaHTa AMCCOIMALIUH.
KonnuratuBHble CBONCTBA 3JIEKTPOJIUTOB, M30TOHWYECKUN KO3 duineHT. PaBHoBecue
B pacTBOpax ciadbIX ANEKTPOJUTOB. 3aKOH pazbaBienus: OcTBalibaA.

Bydepnnie pactBopsl. MoHHBIE peakiuu OOMEHa B pacTBOpax, HAlpaBlIEHUE HX
MpoTeKaHus. AyToJIucCOLMAIUs BOJbI, MOHHOE MPOU3BEeACHUE BOJbl. BomopoaHsiii
nokaszareib. KUCI0THO-OCHOBHBIE UHIUKATOPHI.

Jluteparypa k Teme 3: [1, 2, 3]

3.3. IIpakTHyeckue (CeMUHAPCKHE) 3AHATHS

Ne O0wem, yac. | Jlutepa
Tema 3anaTHs
n/m OYH/3204 Typa

He npenycmorpeHnsl

Hroro:

3.4. JIabopaTopHbIe padoThI

No O0beM, yac. | Jlurepa
Tema paboThI

n/m O4YH/3204 Typa
1. Kitaccbl HeopraHu4ecKux COeIMHEHUM 6/- [3,5, 6]
7 KonnuecTBeHHBIE COOTHOLIEHUS B XUMUUYECKUX 4/ 3.5, 6]

pacueTax
3. TepMoxuMus ¥ TEPMOJIMHAMUKA 4/- [3,5, 6]
4. XuUMHYECKasi KUHETUKA 4/2 [3,5, 6]
5. XUMHUYECKOE PABHOBECUE 4/- [3,5, 6]
6. PacTBOpBI HEAIEKTPOJIUTOB U AIEKTPOIUTOB 6/2 [3,5, 6]
7 Bognopoanslii mokazarens. KucioTHo-1enoussie 2/ 3.5, 6]
) XapaKTEPUCTUKU PACTBOPOB T
8. KonnuraruHble CBOWCTBAa pacTBOPOB 4/- [3,5, 6]
HWroro: 34/4




3.5. CamocrosiTesibHast padoTa CTYJACHTA

Ne . O0BeM, gac.
Bunbr camocTosTensHOM pabOTHI CTyICHTA
n/m OYH/3204
1 N3yuenue nekunoHHoro matepuana (He meee 50% ot 15/30
o0bemMa JIeKIUi)
2 [ToaroroBka k nabopatopHbiM padotam (He menee 50% ot 24/45
o0beMa ayIUTOPHBIX JJA0OPATOPHBIX 3aHSITHH)
3 IToaroroBka k mpakTudeckuM padotam (He MmeHee 50% oT -/-
o0beMa ayTUTOPHBIX MPAKTUICCKUX 3aHATHN)
4 Brinonnenue kypcoBoro npoekta (36 yacoB) -/-
5 BrinonHneHnue kypcoBoit paboThl (27 4acoB) -/-
6 BrinonHeHne MHANBUYATBHOTO 3a1aHus (HEe MeHee 9 yacoB) -/9
Uroro: 39/84

3.6. Kypcosoii npoekT (padora), HHAMBHAYaJIbHOE 3aJaHUE

CornacHo y4eOHOMY TIUIaHYy 3a04HOUM (OpPMBI OOYUYEHHS 1O JAUCIUILIMHE
MPEIYCMOTPEHO BBIMOJHEHUE UHANBUIYATbHOTO 3a1aHus (KOHTPOJIBHOM paboThI).

O0beM y4deOHOW Harpy3kd TMpH BBIMNOJHEHUH HWHAUBUIYATBHOTO 3aJaHUs
(KOHTpOJIbHOM pabOTHl CTyAEHTa-3a04HMKA) — 9 4yacoB. 3ajlaHWe HAa KOHTPOJILHYIO
paboTy BbIOMpaAETCS CTYJEHTOM-3a0YHUKOM B COOTBETCTBUM C METOJAMYECKUMHU
yKazaHuAMU [6], COrJIacoOBBIBACTCS C MPENOJABATEIEM W BBINOJHIETCS IO
METOJNYECKMMH PEKOMEHIAMSM [6].

4. POH] OHUEHOYHbBIX CPEJACTB
4.1. Kpurepuu ¥ mKajJbl JJA HHTETPUPOBAHHOM OLEHKH YPOBHS
cpOopMHUPOBAHHOCTH KOMIIETEHIIHIA

Cocmasenaowasn komnemeHyuy — NOAHOMA 3HAHUU
HYJIEBOM YpOBEHb: HEBEpPHbIC, HE apryMEHTHPOBAHHBIE, C MHOXECTBOM TIpPyObIX
OIIMOOK OTBETHl Ha BOMPOCH / OTBETHl HA JBa BOMpPOCA U3 TPEeX IOJHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HaHUI HUKE MUHUMAJIbHBIX TPEOOBaHUM;

MHUHUMAJIbHBI YPOBEHbB: TaHbl HE IOJIHBIE, HE TOYHBIC U aPTYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHL. YPOBEHb 3HAHUN HIKE MUHUMAJIbHBIX TpeOoBaHui. [[omyiieHo MHOTO
rpyObIX OIIHOOK;

MIOPOTOBBIN YPOBEHb: JIaHBl HEAOCTATOYHO IMOJHBIEC, TOYHBIE U APTyMEHTHUPOBAHHBIC
OTBETHI Ha BOMNPOCHI. [IIOXO 3HAET TEPMUHBI, ONMPEACIECHUS U MOHATUSA; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIICHUS, TPUHIUIIBI. [[omy1lleHO MHOTO HETpyObIX OIITHOOK;

CpeOHUN ypOBEHb: J{aHbI JOCTATOYHO IMOJHBIE, TOYHBIE U APTYMEHTHPOBAHHBIE OTBETHI
Ha BOIPOCHL. B 1eI0oM 3HAET TEPMHUHBI, ONPEICIICHUS W TMOHATHUA; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHUS, MPUHIMUIBL. J(OMyIIeHO HECKOJIBbKO HErpyObIX
OImnOOoK;

MPOABUHYTHIM YPOBEHB: JAHBI MOJIHBIE, TOYHBIE M APTYMEHTUPOBAHHBIE OTBETHI Ha
BOMNPOCHL. 3HAET TEPMUHBI, ONPEACIICHUS W MOHSATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIICHUS, MPUHIIUIIBL. J[OMTYyIIIEHO HECKOJIBKO HErpyOBIX OIIUOOK;




BBICOKHUM YPOBCHL: JaHbI IIOJIHBIC, TOYHBLIC W APTYMCHTHUPOBAHHLIC OTBCTBHI Ha
BOIIPOCHI. 3HaeT TCPMHUHLBI, OIIPCACIICHHUA W IIOHATHA;, OCHOBHBLIC 3daKOHOMCPHOCTH,
COOTHOIICHU S, ITPUHIIUIIEIL. HOHYHICHO HECKOJILKO HETOUYHOCTEH.

COCI’I’ZCZGJZ}ZIOWLZ}I KomnemeHyuu — yMerusl

HYHGBOIZ YPOBCHL: IMOJHOC OTCYTCTBHUC IMOHMMAaHHA CYTH MCTOJAUKU PCHICHUA 3a1a4H,

JIOMYIIEHO MHOKECTBO TpyOeiImx omuOOoK / 3a1aHusl HE BBITIOJTHEHBI BOOOIIIE;
MUHHUMAaJIbHBII YpPOBEHb: cCJIa00€ MOHUMAHHE CYTH METOJUKHU PEIICHUS 3a/1ayH,
JomyuieHsl rpyObie omuOku. Pemenuss He oOocHoBaHbl. He ymeeT ucnosib3oBaTh
HOPMAaTHUBHO-TEXHUYECKYIO JIuTepaTypy. He opueHTHpyeTCs B cienuaibHOM HAyYHOMI
JTUTEPAType, HOPMATUBHO-IIPABOBBIX aKTaX;

MOPOTOBBIN YPOBEHB: JOCTATOYHOE IMOHUMAHUE CYTH METOAWKH PELICHUs 3ajauu,
JomymieHbl  omuOku. PermeHuss He Bcergja OOOCHOBaHBL. YMEET UCHOJIb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JuTeparypy. Cnabo OpueHTHpyeTcsl B CHEIUAIbHOMN
HAy4YHOU TUTEpaType, HOPMATUBHO-IIPABOBBIX AKTaX;

CpeI[HI/Iﬁ YPOBCHL: B ICJIOM INOHHUMACT CYyTb MCTOJAMKH PCIICHHA 3ada4du, AOITYIICHBI

ommOKku. Pemenuss He Bcergja OOOCHOBaHBI. YMEET WCIOJIb30BaTh HOPMATHUBHO-
TEXHUUYECKYIO U CHEIUAIbHYIO HAYYHYIO JINTEPATYPY, HOPMATUBHO-IPABOBHIE AKTHI;
MPOJBUHYTHI ypOBEHb: B I1IEJIOM IOHUMAET CYThb METOAMKU pEIICHUs 3aJayH,
JOIyIIEHbl HETOYHOCTH. (Crnoco0eH O0OCHOBATh pEIIEHHs. YMEET HCIOIb30BaTh
HOPMATHUBHO-TEXHUYECKYI0 U CIELUUAIbHYIO HAY4YHYIO JUTEpaTypy, HOPMAaTHUBHO-
MIPABOBbBIC aKTHI,

BBICOKMH YPOBEHb: NOHUMAET CyTh METOAMKH perieHus 3agaud. Crnoco0eH 000CHOBaTh

penieHusl. YMEET UCIOIb30BATh HOPMATUBHO-TEXHUYECKYIO U CIIEHUATIBbHYIO0 HAYYHYIO
JTUTEpaTypy, NEPeIOBOM 3apyOeKHBIN OMBIT, HOPMATHUBHO-IIPABOBHIE AKTHI.

COCWZCZBJZ}ZIOM/]G}Z KomnemeHyuu — eraoenue HasbIKamu

HYJIEBOM YPOBEHB: HE MPOJAEMOHCTPUPOBAII HABBIKK BHITIOJIHEHUS MPO(EeCcCuOHATBHBIX

3a1a4. VCOBITBIBAET CYLIECTBEHHBIE TPYAHOCTH NIPU BBINOJIHEHUU OTIEIIBHBIX
3aJlaHUM;

MHUHUMAJIBHBI ~ ypPOBEHb: HE MPOAEMOHCTPUPOBAT  HABBIKA  BBINOJIHEHUS
npodeCCUOHANBHBIX  3a/lady. VICHBITHIBA€T CYUIECTBEHHBIE TPYAHOCTH  IIPHU
BBIIIOJTHEHUH OTACIbHBIX 3aJaHUM;

MOPOTOBBI  ypPOBEHb: BIIAJIEET OMNBITOM TOTOBHOCTH K MNPOPecCUOHATBHOU
NEATeNIbHOCTU U TMPO(ECCHOHATBLHOMY CaMOCOBEPIICHCTBOBAHUIO Ha MOPOTOBOM
ypoBHE. TpyIOBBIE NEUCTBUS BBINIOJHAECT MEJIEHHO U HEKAYE€CTBEHHO;
CpPeHUN YPOBEHb: BIIaJIEET CPEAHUM OIBITOM TOTOBHOCTH K MpO(eCcCUOHATBHOU
NEATeNIbHOCTY U MPOdEeCCHOHAIIBHOMY CaMOCOBEPILIEHCTBOBAHMIO. Tpyn0oBbIe
JIEMCTBUS BBITIOIHSET HAa CPEJTHEM YPOBHE IO OBICTPOTE U KA4ECTRY;

HpOI{BI/IHYTBII\& YPOBCHL: BJIAACCT OIIBITOM MW OOCTATOYHO BI)Ipa)I(eHHOﬁ JIMYHOCTHOM

FOTOBHOCTH K NPO(PECCHOHATBLHON  JAESATENBHOCTH M MOpodeccuoHaTIbHOMY
CaMOCOBEPIICHCTBOBAHUIO. BBICTPO M KAYECTBEHHO BBIMIOJIHSET TPYJAOBBIC ICUCTBHS;

BEICOKHU YPOBCHL: BJIAJICCT OIIBITOM W BBIPA)KCHHOCTLIO JIMYHOCTHOM TOTOBHOCTH K

npodeCCUOHAIBHOW JEATEeNbHOCTH U MPO(eCCHOHATBHOMY CaMOCOBEPIIEHCTBOBA-
HUIO. BBICTPO U KAYECTBEHHO BBIMOJHSIET TPYIOBbIE ACHCTBHUS.



Obobwennas oyenka cqhopmupo8aHHocmu KoMnemeHyuti

- HyJIEBOM YPOBEHb: KOMIIETCHIIUU HE C(DOPMUPOBAHBDIL;

- MUHUMAJIbHBIA YPOBEHB: 3HAYUTEIHLHOE KOJTUYECTBO KOMIIETEHIIUM HE CHOPMUPOBAHO;

- TOPOTOBBIM YPOBEHb: BCE KOMIETEHIHUH CHOPMHUPOBAHBI, HO OOJBIIMHCTBO HAa
IIOPOTOBOM YPOBHE;

- CpeJIHUN YPOBEHb: BCE KOMIIETEHIIUU CPOPMHUPOBAHBI HA CPEJTHEM YPOBHE;

- IPOJIBUHYTHIA YPOBEHb: BCE KOMIETEHIINH C(HOPMUPOBAHBI HA CPETHEM HIIM BHICOKOM
YPOBHE;

- BBICOKUH YPOBEHB: BCE KOMIIETEHIIUU C(POPMUPOBAHBI HA BBICOKOM YPOBHE.

4.2. Bonnpocsl K 3K3aMeHy
1. OCHOBHO-KHCJIOTHBIE CBOMCTBA OKCHJIOB U THJIPOKCHJIOB.
2. Conmu. OCHOBHBIE, CPETHUE U KUCIIBIE COJIU.

3. CTexuOMEeTpUYECKUE COOTHOIICHUSI (MacCOBbIe, MOJIbHBIE, OOBEMHBIE) MEXKIY
B3aMMO/ICHCTBYIOIIMMHU BEIIECTBAMM.

4. OcHOBHBIE TepMOAMHAMUYECKUE QYHKIIUU, UX (PU3UYECKUI CMBICII.
5. Onpenenenune TemoBoro 3pgexra peakuuu. IHA0- U 3K30TEPMUUECKUE PEAKIUH.

6. Ourponus, ¢uzudyeckuil cmbica. Kputepuii caMOnpousBOJIBHOTO MPOTEKaHUS
pEaKIHUH B U30JIMPOBAHHBIX CHCTEMAX.

7.CBoOoanass  sHepruss ['mbb6ca. HampaBnenume  mnpoTekaHuss  peakuuu B
HEU30JUPOBAHHBIX CUCTEMAX.

8. Xumunueckas knHeTuka. Kunernueckoe ypaBHenue peakuuu. [locTossHHas CKOpOCTH.

9. Ilopsimok peakiuu 1Mo BEUIECTBY. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT KOHIEHTPALlUU
pEareHToB.

10. 3aBUCHUMOCTH CKOPOCTH PEAKLUH OT TEMIIEPATYPHI. Y paBHEHHE AppeHuyca.

11. Xumnueckoe paBHoBecue. Koncranrta paBHOBecCHS.

12. Cmemenne xumuueckoro pasHoBecus. [Ipunuun Jle-Ilarense.

13. PacTBOpBI HEANIEKTPOIUTOB. BHIBI KOHIIEHTpAIIMI pACcTBOPA, €AUHULIBI U3MEPEHUS.
14. PactBOpbI 31€KTpOIUTOB. CTEMEHb AUCCOLMALINAH.

15. TIpou3BeaeHne paCTBOPUMOCTH MAIOPACTBOPUMBIX CUJIbHBIX 3JIEKTPOJIUTOB.

16. Monnoe nipousBeaeHue Boasl. pH pacTBOpOB.

17. Ungukatopsl. KauecTBEHHOE OlpeneieHue KUCIOTHO-IIETOYHON XapaKTEPUCTUKU
pacTtBopa.

18. bBydepnsie pactBopsl. bydepHas eMKOCTb.

19. KoyumnratuBHble CBOMCTBA PACTBOPOB HEAJICKTPOJIUTOB. TeMmnepaTypbl KUIIEHUS U
KPUCTAJUIM3alld PACTBOPOB.

20. OcmoTHYECKOE JaBIICHHUE.

21. KomnuratuBHbIE  CBOWCTBA  PACTBOPOB  DIIEKTPOIUTOB.  M30TOHMYECKUU
KO3 dULIHEeHT.

22. JlaBleHHME HACBIIIEHHOTO Mapa pacTBOPUTENS HaJl PacTBOPOM. AOCOIIOTHOE H
OTHOCHUTEIIbHOE U3MEHEHUE TAHHON BEJIIMYUHBI.
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4.3. IlIpumep 3K3aMeHANUOHHOTO OMJIeTa

I'OYBIIO «/loHenknii HANMOHAJIBHBIN TEXHUYECKUI YHUBEPCUTET)
IIporpamma CIIEIUATUTET
CrieninanbHOCTh 21.05.04 «I"opHoe neno»
CHCI_[I/IaJII/ISaL[I/ISI TDaHCHODTHBIe CHUCTEMBI U JIOTUCTHUKA
Cemectp 2.
VuebOnas JUCHUITIIINHA XUMMH A

Buaer Ne 1
1. [Toka3aTb TUAPOKCHU/I, TPOSIBISAIONIMI aM(OTEepHbIE CBONCTBA!
a) NaOH 0) Zn(OH) B) Cr(OH): 1) Mg(OH):

2. EnuHuIBI U13MEPEeHUS MOJISIPHON KOHIIEHTPALIUU:

a) MoJIb/1; ©) MOJIB/KT; B) MPOILICHTHI; I') 3TO Oe3pa3MepHas BeIWYHUHA; 1) 371eCh

HET MPaBUIIBHOTO OTBETA
3. Kakue yacTuiibl NPUCYTCTBYIOT B pACTBOPE HEIEKTPOIUTA:
a) MOJIEKYJbl; 0) HOHBI; B) MOJIEKYJIBI U HOHBI, /) 3J€Ch HET MPABUILHOIO OTBETA ?
4. Kakue yacTuipl CIEAYeT 3amucarb B BHJAE HOHOB IIPU COCTABICHUM HOHHO-
MOJIEKYJISIPHOE YPaBHEHUS PEAKIIUU:

Fe(OH)s + 3HNO3; — Fe(NO3)s + 3H20 ?

5. Kak usMeHutcsi (YBENIUYUTCS WM YMEHBIIUTCS) CKOPOCTh MPSAMOM pEaKIUu IpU
MOBBILICHUH JIaBJIEHUS B CHCTEME 2A(r) + B(r) = C(r) +D(1) ?

6. B xakoM quanazoHe TemIepaTyp BO3MOXHO MPOTEKAHNUE PEaKIIUN
4Car) + 202 = 4CaOy?
7. Haiftu xoHcTaHTy paBHOBecust peakuuu N2O4 = 2NO,, ecnu HayaidbHas

koHueHTpauus N2O4 cocrasisia 0,06 MoJib/J1, a8 K MOMEHTY HACTYIUIEHHSI paBHOBECHS B
peakiuu ygactBoBasio 40% N20as.

VYTBepkIeHO Ha 3aceJaHnu Kadeapsl Jlporokon Ne  or" " 20 1.

3aB. kadeapoii DK3aMeHaTop E.N.Bonkosa

4.4 Kputepum onieHUBaHUS

B xaxxnom Ouiiete coaep KUTCs MATh 3aJaHUi TECTOBOIO xapakrepa (3amanust Ne
1-5) u nBe pacuerHwie 3amauu (3amgaHusg Ne 6 m No 7 COOTBETCTBEHHO). 3aJaHUSIM
MPUCBANBAIOTCs cieayomme BecoBblie kodddummenter: 0,05; 0,05; 0,05; 0,05; 0,20;
0,30 u 0,30. Cymma BecoBbIX KO3 (PUIIMEHTOB paBHa €AUHUIIE.

OTBeT Ha Kax o€ 3a7anue ouenuBaercs no 100-0anpHOM HIKaTE.

B cmydae teopernueckoro 3amaHus oneHka «100» cTaBUTCA B Cilydae HOJIHOTO
CUCTEMHOTO PacCKpbITHUsI Bompoca 0e3 KaKux-Iu00 HEeTOYHOCTeW. bamiasl cHumarortcs,
€ClIM B OTBETE YMYIIEHbl KaKue-IHMOO BTOPOCTENEHHbIE MOMEHTHI (10 10 Oamion),
JOMYIIIEHbl HECYIIeCTBEHHbIE HETOUYHOCTHU (10 10 OanioB), AOMYIIEHBI CYIIECTBEHHBIC
HETOYHOCTH TPU MPABWIBHOM OTBETE B IeJIoM (10 25 OaiioB), IpU HEJOCTATOYHOM
MPEJCTABICHUN MaTepuasioB (0aJUTbl CHUMAIOTCS KakK MPOIEHT HEJOCTAIOIIEro
Marepuasa ¢ y4eTOM €ro 3HAUMMOCTH ).

B cnyuae 3agaum ouenka «100» cTaBuTCS IIpU MPEACTABICHUH IMOJHOTO PELICHHS
C MPaBWIbHBIM XOJIOM U TOYHBIM OTBETOM, TP BEPHOM YKA3aHUM €AUHUI U3MEPEHUS
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BceX (PU3MUECKUX BEIUYUMH W BBINOJIHEHHOM IIOJHOM aHajau3e pe3yJbTaToB (eciu
Tpedyercs). bamisl CHUMArOTCS, €Clu B PEIIEHUH €CTh HECYIECTBEHHbIE HETOYHOCTH,
HE TOBJUSBIIME Ha pe3yibrar (A0 15 0amioB), HEBEpPHO yKa3aHbl WM HE YKa3aHbI
€IUHULIBI U3MEpPEeHUS (PU3NUECKUX BeIWYMH (10 15 OamioB), JOMYIIEHBI OTHAEIbHbBIC
HETOYHOCTH B XOJI€ PEILICHUS], HE HUCKA3UBIINE XOJ pelIeHus B 1eqoM (10 25 6annoB),
HETOYHOCTh YMCIICHHBIX Pe3yabTaToB (0 15 6amioB), omuOKM B aHATU3€E PE3yJIbTATOB
(mo0 20 6amnoB).

HTorosas olLEHKa 3a 3K3aMEH PAaCCUMTHIBAETCS KaK CyMMa MPOU3BEACHHI OLIEHOK
3a Ka)XXJ10€ 3aJlaHhe Ha UX BECOBOM KOA(DPUIIUEHT.

[Tonyyennas ouenka mno 100-0amipHOM IIKale oONpeaensieT OLEHKY IO
HanuoHaJpHOU mKaie u mkaiae ESTS.

[lepeBon ouenku u3 100-OamnbpHONM miKansl B rocyaapctBeHHyro U ECTS
OCYULIECTBJISIETCS. B COOTBETCTBUM €O IIKanoil mnpuBeneHHoOM B «llonoxkenun o0
opraHuzalnuu y4yeOHoro mpouecca B J[OHEHKOM HAaIlMOHAJIBHOM TEXHUYECKOM
YHHUBEPCUTETEY, YTBEPKAEHHOM npukazom JOHHTY.

4.5. IIpumep TeKy1Iero onpoca Ha JiabopaTopHbIX 3aHATHIX
JlaGopatopHass pabora Ha TeMy: KHCIOTHO-OCHOBHBIE CBOWCTBA OKCHAOB U
TUAPOKCUAOB. Bompockl npu TeKyIiem onpoce:
1. Kakue 0CHOBHBIE KJIACCHI HEOPTAaHUYECKUX COECTMHEHU BbI 3HaeTe?
2. Kakue cjiokHbBIE BEIeCTBA OTHOCSIT K OKCHUAaM?

3. Kak onpenenuTtb OCHOBHO-KUCIOTHBIE CBOMCTBA OKCHIOB: TEOPETHUUYECKU?
AKCIIEPUMEHTAIBHO?

4. Kakue CJIOKHBIE BENIECTBA OTHOCST K THAPOKCUIAaM?

5. Kak onpenennuts OCHOBHO-KHCJIOTHBIE CBOMCTBA THAPOKCUIOB: TEOPETHUECKU?
AKCIIEPUMEHTAIBHO?

6. Uto o3Hauaer TepmMuH «ambotepHocTh»? [IpuBeaure npumepsl aM(POTEpHBIX
OKCHUJIOB U TUJPOKCHUIOB.

7. KakuMu KHCJIOTHO-OCHOBHEIMU CBOMCTBaMH 00agaroT okcuiabl: Si02, CrOs,
BaO, Cu,0? OGocHy#iTe CBO OTBET.

8. KakumMu KHCIIOTHO-OCHOBHBIMHU CBOMCTBaMHM 00J1a1ar0T ruapokcuasl: Cu(OH)y,
H>CO3, Zn(OH)2, Ti(OH)2? O0ocHyliTe CBOM OTBET.

9. C kakuMH BEIIECTBAaMH B3aWMOJICMCTBYET pacTBOpP ruapokcuaa Hatpus: HaS,
CaO, SO2, Ba(OH)2, Cs20? O6ocHyliTe CBOI OTBET.

10. C kakumu BelIeCTBAMU B3aUMOJEUCTBYET pacTBOp cepHOM KUCIOTh: H2COs3,
CO2, Si02, CuO? OGocHy#TE CBOI OTBET.

4.6. IIpuMepHast TeMAaTHKA HHAMBUAYAJIbHBIX 3aaHUI

Jns  cTyneHToB, OOydaromuxcs 1o 3a04Hoil  (dopme, MNpeaycCMOTPEHO
BBINIOJIHCHUE WHJMBUIYAJIBHOTO 33/JaHuA. TeMaThKa WHIWBUIAYAJbHBIX 3aJaHUN
OpPUEHTHpPOBAaHA HA COJCpPXKAHUE U3Yy4YeHHOro Kypca «Xumus». CryaeHTam
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nperaracTtcda 1m0 MHAWMBHUAYAJIBbHOMY BAapUAHTY PCHIMTL 3a/la4v Ha H36paHHBIe TCMBI
KypcCa 1 KpaTKO HU3JIOKUTH aJITOPHUTM HUX PCHICHHA.
HpI/IMepHBIe TEMbI MHAWBUYAJIbHOI'O 3a1aHU:

4.6.1. CrexuoMeTpuuecKue pacuerbl
J{ns 3a1aHHOTO YpaBHEHUS PeaKIuu
1) monGepute cTexuoMeTpruieckue Kod3PpOUIIMEHTHI;
2) omnpenenuTe MOJISIPHYIO MacCy BCEX pearupyroiux BellecTB;
3) MmO W3BECTHOMY KOJHYECTBY OJIHOIO M3 PEAreHTOB pacCUUTalTe Maccy BCeX
OCTQJIbHBIX YYACTHUKOB PEAKIIUH.

4.6.2. Xumnuyeckasi TepMOJAUHAMHUKA

Jns peakuuu, NpuBEJEHHON B TaOJIUIIE, BHIMOIHUTE CIAEAYIONINE 3adaHus:

1) paccuuTaiiTe CTaHAAPTHYIO SHTAIBIIUIO PEAKIIUH U YKAXKUTE, SK30TepMUUecKas (¢
BBIJICJICHUEM TEIUIa) WU DHHIAOTEpPMHUYECKass (C TMOIJIOMICHHEM TeIjia) peaKius
MPOTEKAET;

2) 6e3 pacyeTOB YKaXHUTE, KaK M3MEHSETCA DJHTPONUS JAaHHOW XHUMHUYECKOU
peakIuu, BEIBOJ MOATBEPAUTE PACUETOM CTAaHAAPTHOM SHTPOIUHU PEAKITUY;

3) onpexaenurte, B KaKOM HampaBi€HUU (MPSIMOM UM oOpaTHOM) OyJeT MpoTeKaTh
peakunu npu 298 K, ecnm Bce €€ y4aCTHHKH HAXOISTCA B CTAHJAPTHOM COCTOSTHHM.
Pacuetom  ompenenuTe — WHTEpBAl  TeMmepaTryp, B KOTOPOM  BO3MOXHO
CaMOIPOU3BOJILHOTO MPOTEKAHUS PEAKIIUU B MPSIMOM HaIlPaBICHUH.

4.6.3. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHbIE PeaKIUN

JI71s1 OKMCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA:

1) ykaxuTe OKUCIUTENb U BOCCTAHOBUTEIb, KAKOE BEIIECTBO OKHUCISETCS, a KaKoe
— BOCCTAHAaBJIMBACTCS,;

2) cocTaBbT€ DJJEKTPOHHBIE YpaBHEHHMS W Ha OCHOBAaHMHM UX PpPacCTaBbTE
KO?(PULIMEHTHI B YpaBHEHUSX PEAKITUM;

3) npu HaIWYMHU TAOMWMYHBIX MaHHBIX, MPUBEICHHBIX B [IpuiokeHun, onpenenure
TEPMOJUHAMHYECKYI0O BO3MOXHOCTh CaMOIIPOU3BOJIBHOTO TIPOTEKAHUSI PEAKIUU B
MPSIMOM HAMPABJICHUU MIPU CTAHJAPTHBIX YCIOBUSAX.

4.6.4. DjeKTPOAHbIC MOTEHIHAJbI. FAJIbBAHUYECKHE IJIEMEHTbI

JI71s1 maHHOTO TaJbBAaHUYECKOTO DJICMEHTA!

1) ompenenurte aHO U KAaTO/;

2) HaMUIIWTE YPaBHEHUS! aHOJAHOTO M KaTOJIHOTO MPOIIECCOB, CYMMapHbIe HOHHO-
MOJIEKYJISIDHBIE M MOJIEKYJISIPHOE YPaBHEHHUSI ASTUX IIPOILIECCOB, MNPOTEKAIOIINX B
raJlbBAaHHYECKOM DJIEMEHTE;

3) paccuuraiite snektpoaBmwkylryto cuity (3C) raibBaHHUECKOTO 3JIeMEHTa
MIpU CTAHJAPTHBIX ycIoBUiX. st pacueToB ucnonb3yiTe qanubie [IpunoxeHust.

4.6.5. PacTBOpnI
ITo gasHBIM TAaOIUIIEI
1) paccunTarh KOHLEHTPAIMIO pacTBOpa YKa3aHHOW COJIM: a) IPOLIEHTHYI0, O)
MOJISIPHYIO, B) MOJISUIBHYIO, T) MOJIBHYIO JOJIFO PAcTBOPUTENS W PaCTBOPEHHOIO
BemiecTBa. [InoTHOCTH pacTBOpa mpuHATH paBHOU 1,1 r/MiL.
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2) Onpenenutb TeMmIepaTypbl KHUIIEHUS U 3aMEpP3aHUs PacTBOPOB (MJi1 BOJHBIX
pactBopoB K5=0,54; Ki=1,86).
3)
4.7. Kputepuu oneHUBAHUSI HHAUBHIAYAJBHOT0 3a]aHUSA
CpencrBamu OIlEeHUBAHUS ABJISIIOTCS:
— BBITIOJTHEHNE UHIUBUIYAJIbHOTO 33]JIaHMUS;
- KayecTBO 0(hOpMIICHUS,
— 3aIlUTa UHAUBUIYATbHOTO 3aaHusl.
3ammuTa UHAUBUIYAJIbHOTO 3aJ]aHUs IPOBOJUTCA B BUJIE COOECEIOBAHUS.

S. PEKOMEHIAYEMAS JIMTEPATYPA

OcHoBHas1:

1. O0mast u HeopraHuveckas XuMus [DJIEKTPOHHBIM pecypc| : y4eOHMK s
By30B / O.T. Oranecsin, B.A. Tlonkos, JI.T. lllep6akoBa, A.K. bpens ; noxn pen. 3.T.
Oranecsna — M. : HsparensctBo IOpaitt, 2016. - 447 c. — Pexum nocryna :
http://ed.donntu.org/books/19/cd9209.pdf. - 3arm. ¢ skpana.

2. XuMusi 3J€MEHTOB [DNEeKTpOHHBIN pecypc] : yueOHuk ansa By3oB / O.T.
Oranecsin, B.A. Ilonkos, JI.T. Illepbakosa, A.K. bpens ; mox pen. 3.T. Oranecsina —
M.: UzparensctBo  Opair, 2017.- 251 c¢. — Pexum  gocrtyma
http://ed.donntu.org/books/19/cd9210.pdf. - 3arm. ¢ skpana.

JonoaHuTeIbHAS:
3. IlpakTukym 1o o61uieit xumun [IIEeKTPOHHBIN pecypc] : yued.-MeTo . mocodue
JUISE  CTYIEHTOB WHXXEHEPHO-TeXHUYEeCKuX crneruanpHocTeid / CocrtaB. : B.B.

IIpucenckuit, E.M. Bomnkosa, T.II. Kymumosa, JI.U. Py6neBa / mox pemak. B.B.
[Tpucenckoro. — oneuk : 'OYBIIO «JJOHHTY», 2017. — 160 c. — Pexum goctyna:
http://ed.donntu.org/books/17/cd6375.pdf - 3arm. ¢ skpana.

4. Xumust  [DOneKTpoHHBI  pecypc] : y4eOHMK I8 BbICIIUX  y4del
3aBeneHuil./ [A.A. I'ypoB u ap] .- 4 —e uzn, crep.- M., Uznarenscto BI'TY um. H.D.
baymana, 2017. - 775 C. — Pexum JoCTyIa

http://ed.donntu.org/books/19/cd9211.pdf. - 3arm. ¢ skpana.

6. YYHEBHO-METOJINYECKOE OGECIIEYEHHUE JNUCIUIIJINHBI

Meroanuyeckue ykazanus, usganuoie B JJonHTY:

5. Ilpucenckuit B.B., Bonkxoa E.M., Pyb6nesa JL.U., Mnyckuna U.B.
JlaGopatopubie paboTel o obmeit xumun. — Jlonenk: JouHTY, 2015.- 62 c¢. Joctyn
4yepe3 JUYHBIN KaOUHET CTY/IeHTA.

6. MeTonnueckue ykazaHusi 1 KOHTPOJbHbBIE 3aJJaHUSI [0 XUMUH : ISl CTYJIEHTOB
3aouHoro otaenenusi / Cocras. : B. B. Ilpuceackuii, E. 1. Bonkosa, T. I1. Kynuiiosa,
JI. 1. Py6nera / non penak. B. B. Ilpuceackoro. — Jouneuk : FTOYBIIO « IOHHTVY»,
2017. — 83 c. Hdoctyn uepe3 TUYHBIA KAOMHET CTyAEHTA.

QJEKTPOHHO-UH®OPMAIIMOHHBIE PECYPCbI

ObC JJOHHTY — http://donntu.org/library
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7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOHUILJIMHBI

7.1. Vuebunas aymuropus Ne 7.417, yueOHbli Koprmyc 7, Juis TNpOBEIEHUs 3aHATHH
JIEKLIMOHHOT'O TUIIa, IPYIMIOBBIX ¥ MHAMBUAYAIBHBIX KOHCYJIbTALMH, TEKYIEro KOHTPOJIS
M TPOMEXYTOYHOH arrectaudd (MyJbTHUMeauiHOe oOopynoBaHue: HOyTOyk (OC -
Windows 8.1 Professionalx86/64 (akamemuueckas moamucka DreamSparkPremium),
LibreOffice 3.3.0.4 (muuensuss GNULGPLv3+ u MPL2.0), My1bTHMEAMIAHBIN TTPOEKTOP,
9KpaH; ClelUaIu3upoBaHHas Me0ellb: JOCKa ayJAWTOpHas, CTOJbI ayJUTOPHBIE, CTYIbs
YYEHHYECKHE; IEMOHCTPALIMOHHbIE CTEH/IbI M TLIAKAThI).

7.2. Yuebnas aynuropust Ne 7.115, yueOHsIii kopryc 7, 1isi mpoBeieHHs J1JabopaTOPHBIX
3aHATHH, TPYNIOBBIX H HHAWBHAYIbHBIX KOHCYJbTALUH, TEKyIIEro KOHTPOJs H
NPOMEXYTOYHOM aTTecTauuu (MynbTHMenuitHoe obopynoBanue: HoyTOyk (OC -
Windows 8.1 Professionalx86/64 (akanemuueckas noamucka DreamSparkPremium),
LibreOffice3.3.0.4 (muuensus GNULGPLv3+ u MPL2.0), My1sTHMEIUMHBINA POEKTOP,
9KpaH; ClelUHaIM3upoBaHHas Mebenb: J0CKa ayJUTOpHas, CTOJblI ayJUTOpPHbIE, CTYJIbs
YYEHHYECKHE; JNEMOHCTPALMOHHBIE CTEHJIbl M TUIAaKaThl; BEChl AHAJTUTHYECKUE, BECHI
TEXHUYECKHE; IUTATUBBI JabopaTopHble; mKad MeTaTMYecKui; mKadbl CyLIMIbHbIE,
mkadsl BHITOKHBIE; pedpakromerp UPD-22; akBaguctuinsrop JI-4; naboparopHsiii pH-
METp; MOCy/1a XUMHUYECKasl CTeKJITHHAs: MPOOUPKH, OIOpETKH, BOPOHKH, KOJIObI).

7.3. IloMelenust Juisi CaMOCTOSATENbHOM paboThl C BO3MOXKHOCTBIO MOKIIIOYEHHS K CETH
"Unrepuer" wu  obecrnicueHweM JOCTynma B 3JIEKTPOHHYIO  MH(MOPMALMOHHO-
obOpa3oBaTeNbHYI0 Cpejly OpraHM3alliM: YHMTalbHblE 3aibl, ydeOHbIe Kopryca 2, 3
(KoMmnbioTepHasi TeXHMKa C BO3MOXXHOCTBIO MOAKIIOYEHMS K ceTd «MHTepHeT» M
obecrieyeHHeM JIOCTyNa B SJIEKTPOHHYIO HHGOPMAILMOHHO-06pa30BaTeNbHYIO Cpely
(BUOC JIOHHTY) u snexrponno-6ubnuoreunyio cucremy (OBC IPRbooks), a Takxke
BO3MOXXHOCTBIO MH/IMBHyaJlbHOIO HEOrpaHUYeHHOro jocryna obydatommxcs B DbC u
OUOC nocpencteom Wi-Fi ¢ mnepcoHanbHbix MO6GMIBHBIX yctpoiicte. OC —
MicrosoftWindows 7, OpenOffice 2.0.3 — o6mecteennas nuuenzus MPL 2.0,
GrubloaderforALTLinux - mmuensus GNULGPLv3, MozillaFirefox — nuuensus

MPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) — nuieH3us
GNUGPL).

Cocrasutens paboueii nporpaMMai: (‘M “JL.LU. Py6bnesa
v
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