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1. IEJIX1 U 3AJTIAYM OCBOEHMU A AU CHUITJIMHBI

Leabio sBIsETCS MOATOTOBKA 00yYaromMXcsl K MpodecCHOHaIbHON AESITeIbHOCTH 10 HaIpaBiie-
Huto OakanaBpuara 13.03.02 «DneKTpo3HEpPreTuKa u MEKTPOTEXHUKA» (IPOQUIH MOATOTOBKU: DIEKTPO-
SHEPreTHYECKHE CHCTEMbl U CETH) MOCPEICTBOM OOECHEeUeHHUs 3TarnoB (POPMUPOBAHUS KOMIIETECHIUH,
npeaycmotpeHHbix @I'OC, B yacTu npeICTaBICHHBIX HIKE 3HAHUM, YMEHUI 1 HaBBIKOB.

3agaun:

- U3yYUTh IMOHATUWHBIN anmapaT, OCHOBHBIE TEOPETUUCCKUE MOTOKEHUS U METOIbI JUCITUTIIINHBI,

- OBJIAJICTh METOJaMU HAYYHOTO TO3HAHUS JUIsl OOBSCHEHUS XUMHUYECKUX SBJICHHHA MpU padoTe
ANEKTPOOOOPYyIOBAHUS,

- HAYYUTh MIPUMEHATh TEOPETUUECKUE 3HAHUSI PU PEIICHUH MPAKTUYECKUX 3a7a4;

- IPUBHUTH HABBIKW MTPOBEICHHUS JJAOOPATOPHOTO MUCCIICTIOBAHMUS.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OII BO

JucturnmuHa XuMHsI OTHOCUTCS K 00513aTe€IbHOM YacTH MPOrpaMMBlI.

Jlist w3ydeHus: JaHHOW JWCIMILIUHBI HEOOXOMWMBI 3HAHUS, YMEHUS W HAaBBIKU, (DOpPMHpYyEMBIE
MPEIIIECTBYIOMUMU AUCIUTITNHAMH

b1.0.04 Bricmias maTeMaTHKa

b1.0.05 ®usmka

[lepedyensr mocieqyONUX AUCIUILUIMH, JIJII KOTOPBIX HEOOXOIUMBl 3HAHUS, YMEHUS U HABBIKH,
dbopMupyeMble TaHHOW JUCIUILTHHOMN:

b1.0.14 Teoperuueckas MEXaHHKa

3. TPEBOBAHUS K PE3YJBTATAM OCBOEHUS JIUCHUIIJINHBI

OcBoeHMe JUCHMILIMHBI HAIIPaBJIE€HO HAa (POPMUPOBAHUE JIEMEHTOB CIEIYIOIMINX KOMIETEHUIUN B
cootBeTcTBUH ¢ @PI'OC BO u OII BO no nanHOMy HalpaBJIEHHIO IOATOTOBKH:

IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUS 1O JUCHHUIJIMHE (MOAYJII0), COOTHECEHHBIX
¢ HHAMKATOPAMH JOCTHKEHUSI KOMIIeTeHIM

Komnerennus HNuaukaropsl go- Pe3yabTarhl 00y4eHust
CTHKEHHUSI KOMIIe-
TeHI U
OIIK-3. Cnocoben nmpumensats co- | OIIK-3.3 @opmynu- | 3Haer: BaxHeHIne XUMUYECKUE TTOHSTUS
OTBETCTBYIOLIHH (pr3uKo- pYET KpUTEPUU HUC- Y OCHOBHBIE 3aKOHBI XMMUU; Ki1accupu-
MaTeMaTUYeCKUN anmnapar, MeTOAbl | MOJb30BaHUS KallMI0 1 HOMEHKJIATypy HEOPTaHUYECKUX
aHaJIM3a U MOJEIUPOBAHUS, TEOPE- | CPEJCTB TEOPETHUE- | COEAMHEHUH.
TUYECKOTO U HKCIIEPUMEHTAIBHOTO | CKOT'O U 3KCIEpHU- YMmeeT: npoBOIUTh yueOHO-
MCCIIEIOBAHMSI IIPU PELIEHUH ITPO- | MEHTAJIBHOTO MCCIIE- | MCCIIEN0BATENbCKUI KCIIEPUMEHT HA OC-
(deccroHaNbHBIX 3a7a4 JIOBaHMsI TIPU pelle- | HOBE BJIaJEHUS OCHOBHBIMH MpUEeMaMu
HUU TEXHUKHU pabOT B TaOOpaTOPHH.
npodecCHOHANIBHBIX | BraneeT: HaBbIkKamMu 1aOOpaTOPHOTO HC-
3aj1a4 clieZIoBaHMs, pabOThI ¢ XUMUYECKUMU pe-
aKTUBaMM U IpUOOPaMH; METOIaMH XU-
MUYECKUX U MAaTEMaTHYECKUX PACUETOB;
MeToaaMu 00pabOTKH MOTyYCHHBIX Pe-
3yJIbTATOB.
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OIIK-3.4 Onpenens-
€T COOTHOIIICHUE
CPE/ICTB TEOpETHUYE-
CKOTO U 3KCTIepH-
MEHTaJIbHOTO HCCIIe-
JIOBAHMSI TIPH perie-
HUH
po(hecCHOHATBLHBIX
3anad

3HaeT: MpUeMbl OCYIIECTBICHUS TIPO-
CTEHIIIEro XMMHYECKOTO IKCTIIEPUMEHTA U
croco0oB 00pabOTKH €ro Pe3yJIbTaToOB.
YMeeT: MpoBOIUTE PacueThl IO YpaBHE-
HUSIM XUMHUYECKUX peakiuii, paboTars C
XUMHUYECKUMH PEaKTUBAMHU, J1abopaTop-
HBIM XUMHUYECKUM 000PYIOBaHUEM;
0QOpPMIISITh PE3yJIbTAThI IKCIIEPUMEH-
TaJbHBIX U TEOPETUUECKHUX paboT, Ghop-
MYJIAPOBATh BBIBOJIBI HA OCHOBAHUH T10-
JYYCHHBIX PE3yJIbTaTOB.

Brnageer: MeTolaMu XUMHYECKUX H Ma-
TEMAaTUYECKHX PAaCUueTOB; METOIaMu 00-
pabOTKH MOJIy4aeMbIX PE3YIIbTATOB.
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4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

CTpyKTypa AMCUMIIMHBI:

CMOJIEHCKUA

DUITNATT

VBH

Ceccus 1 Ceccuns 2 Ceccus 3

Wroro 3a kypc

AxafieMn4eckmx 4acos AKaieMUYECKMX Yacos AKafieM14ecKmX Hacos
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OBO3HAYEHUS:

Buabl npomMe:kyTo4HOM aTTecTauu (BUABI KOHTPOJIA):
OK3 — 3K3aMEH;

3a0 — 3a4eT ¢ OLIECHKOM;

3a — 3aueT;

Buawbi pador:

KoHTakT. — KOHTaKTHast paboTa 00YJarOIIUXCs C MPETIOAaBaATENIEM;
JIex. — NeKIMOHHbIE 3aHATHUS;

Jla6.— mabopaTtopHbie pabOTHI;

[Ip. — mpakTHYecKue 3aHATHS;

KPII — xypcoBast pabota (KypcoBoil MpOEKT);

PI'P — pacuetHo-rpaduyeckas padota (pedepar);

CP — camocTosTenbHas paboTa CTy€HTOB;

3.6.— 00bEeM AMCLUIUINHBI B 3a4€THBIX €AMHULIAX.
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CMONIEHCKNIA
nnnan

Conepma}me JUCHUIIJIMHDI .

Ne

HaumeHoBaHMe BUIOB 3aHATHII U TEMATHK, COAepP:KaHUE

1

JlexuroHHbIe 3aHATHS 4 T, 110 2 4Yaca (8 yacoB):

1.1 Crpoenue atoma. KBaHTOBBIC UnCIIa.

1.2 DHepreTrka XMMUYECKUX IIPOLIECCOB.

1.3 DeKTpOXUMHUYECKHE CUCTEMBI. Y CTPONCTBO U YCIIOBUS pa0OTHI rajlbBaHUUYECKHUX AJIEMEHTOB.
1.4 Koppo3usi mMeramioB. MeToibl 3alIMThl METAJUIOB OT KOPPO3HUHU.

JlaGopaTopHblie paboThI 2 mIT. 110 2 Yaca (4 Jaca):

2.1 TanpBanw4geckuii aeMeHT. OBJIaJICHIE METOIUKOW COCTABIICHUS TaIbBAHUYCCKUX TIETICH U 13-
MEpEHHUsI HAIPSHKEHUSI TAIbBAHUYECKUX SJIEMEHTOB.

2.2 Koppo3uss MertasuioB. 3amuTa oT Koppo3uu. M3yueHue yciaoBuil BOSHUKHOBEHHS! KOPPO3UOH-
HBIX MUKpOTaJIbBAaHUYECKHUX AJIEMEHTOB, SIBJICHUS MOJSPU3ALMH U JICTONISIPU3ALUU IPU KOPPO3UHU.
3HAKOMCTBO C HEKOTOPBIMHU METOIAMH 3aIIUTHI METAJUIOB OT KOPPO3UH.

[IpakTrueckue 3anaTus 2 mrT. 1Mo 2 yaca (4 yaca):
3.1 DeKTPOXUMHUYECKUE CUCTEMBI. | albBAHMYECKHIA DJICMEHT.
3.2 Kopposusi MeTauioB. 3ammra OT KOPPO3HUHU.

PacuetHo-rpaduueckasi paboTa o Kypcy «XuMHUs»

CamocrositenbHast padota cTynenToB (155 gacos):

CamocrosiTeibHasi padota no teme 1. Homenknatypa Heoprannueckux emiects. Kiaccel Be-
miectB. KonuenTpanus pactBopos. (15 gacoB)

- U3y4€HHUE TeMbI 10 PEKOMEHI0BaHHOI JTUTEepaType, BHIIOJTHEHNE pacuEéTHO-TpapuuecKoil paboThI.
CamocTosiTesibHasi padoTa no Teme 2. Ctpoenue aroma. KBanTtobie uncna. [leprnoandeckmnii 3a-
KOH U nepuoandeckas cucrema J[.1. Menneneesa. (15 gacos)

- U3y4YEHHE MaTEepHaJIOB JIEKIIMHA, U3y4YE€HUE TEMBbI 10 PEKOMEHI0BAaHHOW JIUTEPaType, BBIIIOJTHEHHE
pacuérHo-rpadudeckoit paboThl.

CamocTosiTe1bHasi paboTa no Teme 3. Xumudeckas cBsi3b. KomriekcHble coennHeHust. (15 yacoB)
- U3y4€HHUE TeMbI 10 PEKOMEHI0BaHHOI JTUTEepaType, BHIIOJTHEHNE pacuéTHO-TpapuuecKoil paboThI.
CamocTosiTe;ibHasi pa6oTa no Teme 4. TepmoarHaMuKka. DHEPreTHKA XUMHUECKUX mporieccoB. (15
4acoB)

- U3y4YEHHE MaTEepHaJIOB JIEKIIUHA, U3y4YE€HUE TEMBI IO PEKOMEHI0BAaHHOW JIUTEPaTypE, BHIIIOJTHEHHE
pacuérHo-rpadudeckoit paboThl.

CamocrosiTeibHas padoTra no Teme S. Xumuueckasi KuHeTHka. (15 gyacoB)

- U3y4eHHUE TeMBbI IO PEKOMEHI0BaHHO JTUTEpaType, BHIIOIHEHNUE pacuEéTHO-TpapuecKoil paboThI.
CamocrosiTejibHast padoTa no teme 6. PactBopsl. PacTBopsI 2sekTpoauToB. PacTBops! Manopac-
TBOPUMBIX coennHeHuil. pH pactBopos. (15 yacos)

- U3y4YEeHHE TEMBbI 110 PEKOMEHIOBAHHOM JINTEPATYPE, BHIMOIHEHUE pacu€THO-rpaduuecKoil paboThl.
CamocTosiTeibHasi paboTa no Teme 7. OKUCIUTENTFHO-BOCCTAHOBUTENIbHBIE peakiuu. (15 yacos)

- U3y4YEeHHE TEMbI 110 PEKOMEH0BAHHOM JINTEPATYPE, BHIMOIHEHUE pacu€THO-rpaduuecKoil paboThl.
CamocTosiTeibHasi paboTa 1o Teme 8. YCTpoHCTBO U yCIIOBHs pabOThI raJIbBAHUYECKUX 3JI€MEH-
TOB. (17 yacoB)

- U3yUYEHHUE MAaTEPUAIIOB JIEKIIMHA, U3y4YE€HUE TEMBI 110 PEKOMEHI0BAHHOW JIUTEPATyPE, BBITIOJTHEHHUE
pacuérHo-rpaduueckoit padotsl. [loaroroBka k npakruyeckomy 3aHatuio Ne 1, moaroroska x Jja-
6oparopnoii padote Ne 1.

CamocTosiTesibHasi padoTa mo Teme 9. DJIEKTPOJIN3 PACIIIIABOB U BOAHBIX PACTBOPOB AJIEKTPOJIU-
TOB. (15 4acoB)

- U3y4€HHUE TEMBbI 10 PEKOMEHI0BaHHO JTUTEepaType, BHIIOJHEHNE pacu€THO-TpapuuecKoi paboThI.
CamocrositeibHas padora o teme 10. Koppo3uss MeramnoB. MeTonbl 3alIUTH METAJUIOB OT
koppo3suu. (18 gacoB)
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- I3y4YEHUE MAaTEPUAIIOB JIEKIIMH, U3y4YEHUE TEMBI 110 PEKOMEHI0BAaHHOW JIUTEPATyPE, BBIIIOJTHEHHUE
pacuérHo-rpaduyeckoit padboTsl. [loAroToBKa K MpakTHUYECKOMY 3aHATHIO Ne 2, MOroTOBKa K Ja-
O6opaTopHoi pabore Ne 2.

Texyuuii KOHTPOJIb: YCTHBIN ONPOC O MaTepuaiaM JIEKIIUHI, PEIICHHUE 3a/1a4 Ha TPAKTUYECKUX
3aHATUSAX, TUCBMEHHBI KOHTPOJIBHBIA OIPOC MO M3yYEHHOMY TE€OPETUYECKOMY MaTepualy M HOJy4eH-
HBIM MMPAKTUYCCKUM HABBIKAM Ha MPAKTHYECKUX U TaOOPATOPHBIX 3aHSITHSX.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Ne Bunpl yueOHbIX 3aHATUN OO6pazoBarenbHble TEXHOJIOTUN
n/n
1 Jlexuun Knaccuyeckas (TpaauuuoHHas, UH(GOpMaIOHHAs) JIEKLUS

WHuTepakTuBHAas JIeKUUs (JIEKIUSA-BU3yaJIn3allusl)
WuauBuyanbHbIE U TPYIIIOBbIE KOHCYJIBTALMY 110 TUCIIH-
IJIMHE

2 [IpakTuueckue 3aHATHSA TexHosnorus oOyueHust Ha OCHOBE PELIeHHUs 3a1ay U BbIINOJ-
HEHHUs YIIPa)KHEHUM.

TexHosnorus o0yueHus B COTpyJHUUYECTBE (KOMaHIHAs,
rpynmnosasi paboTa)

3 JIaGoparopHas paboTa TexHo0rHs BBINONIHEHUS Ja00PAaTOPHBIX 3aJaHUN B MaJIoH
rpynmne (B Opurasne)
Jlonyck k n1abopaTopHoii pabote

4 CamocrosarenbHas pabora | MHpOpMaMOHHO-KOMMYHUKALMOHHBIE TEXHOJIOTUH (JOCTYTI
CTYJI€HTOB (BHEAyIUTOP- k OUOC ¢unuana, k ObC ¢punuana, nocryn Kk uHGopmaru-
Hasl) OHHO-METOJMYECKUM MaTepuaiaM 110 JAUCIUIIIIHE)

) KonTpons (mpomexyrou- | TexHomorus yctHoro omnpoca

Hasg aTTCCTaluA: 3K3aMeH)

6. OHEHOYHBIE MATEPHAJIBI V151 TEKYIIEI'O KOHTPOJIA K
MPOMEXYTOYHOU ATTECTALIUUA 1JI1A OHEHKN KAYECTBA OCBOEHUSA
JUCIHHUIIVINHBI

®dopma IpoMeKyTOUHON aTTeCTAllMK 110 HACTOSILEH TUCIUIIIIMHE — 2K3aMeH Ha 1-m Kypce.
Ilepeyennb BOpocoB K 3Kk3aMeHY 0 Kypcy «XHMHD)

1. CoBpeMeHHBIC MPEACTABICHUS O CTPOCHUH aToMa, MoHATHE opOuTanu. KBaHTOBBIC uncia (Tias-
HOE, OpOUTAIBHOE, MArHUTHOE) CITMHOBOE, MX (PHU3NYECKUI CMBICH (Ha TpUMepax).

2. OnexkTpoHHBIE (HOpMyIBI aTOMOB. [[pHHIHITEI M IOPSAIOK 3aIMlOIHEHUSI AaTOMHBIX OpOuTanel MHO-
TO3JIEKTPOHHBIX aTOMOB (MPUHLHKI MHUHMMyMa 3Hepruu, npunuun [laymu, npasuno ['yHaa, mpaBuio
KrneukoBckoro) (Ha mpumepax). Ilonstue o popMupyIOIIeM SJIEKTPOHE.

3. [Ilepmommueckas cuctema snemeHToB JI. I.MenneneeBa. OCHOBHBIE CBOWCTBAa aTOMOB (pajanyc,
SHEpPTUsi  MOHMW3ALMUU, CPOJACTBO K  DBJIEKTPOHY,  DJIEKTPOOTPULIATEIBHOCTh,  OKHUCIUTEIBHO-

7
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BOCCTAaHOBUTEJIbHBIE CBOMCTBA) U 3aKOHOMEPHOCTH UX M3MEHEHHs B Ipymmax u nepuonax. [lepuonuye-
CKMI 3aKOH.

4. Xwumnueckas cBsi3b. O0pa3oBaHUe XMMHUECKON CBA3HM MO0 METO/1y BAJICHTHBIX CBs3€Hl (Ha mpume-
pe monekyn tuna Cly, Liz, H2S, nonos NH4"). CBoiicTBa KOBaJeHTHOM CBSI3M: HAIPABIEHHOCTh, HACKI-
HIEHHOCTb, MOJISIPHOCTb.

5. HoHHas cBs3b, €€ 0COOCHHOCTH, MEXaHU3M 00pa3oBaHus. CBOWCTBA BEIIECTB C HOHHOW CBS3BIO.
Mertannndeckas cBsi3b M 00IIIKM€e CBOMCTBA METAJLIIOB.

6. KommiekcHbie coenuHeHus: cTpoeHue, knaccuukanus. CTyneHyaras IUCCOUAIMs KOMILICKC-
HBIX COeMHeHM. MaTemMaTtnyeckoe BbIpaK€HHE KOHCTAHThl HECTOMKOCTH KOMILJIEKCHOTO HOHA. Bunbl
CBSI3U B KOMITJICKCHBIX COCAMHEHUSX.

7. T'mOpuau3zanusi aTOMHBIX opOHTanell mpu o0pa3oBaHUHM XMMHUYECKOM cBs3H. Tumbl rubpuansa-
uu. [IpocTpaHCcTBeHHAS CTPYKTYpa M NOJISIPHOCTh MOJIeKyJ (Ha mpumepax BeF,, BClz,CH4, NH3).

8. Ilousatue u mpeamer TepMmoauHaMuku. [loHsTHE O Mapamerpax U QYHKIMSIX COCTOSHUSI CUCTe-
Mbl. TerioTta u pabota. BHyTpeHHsst sHeprus, sHTaibnus. [lepBolil 3aK0H TEpPMOIMHAMUKHY.

9. Temnnosoi a3 dext peakiuii. Tepmoxumudeckue ypaBHeHus. 3akoH ['ecca u crneAcTBUs U3 3aKO-
Ha B TEPMOXMMHUYECKUX pacyeTax (Ha MpuMepax).

10. Dutponus kak ¢yHkius cocrossHus cuctemsl. |l u Il 3axonsl TepmoguHamuku. CriocoOsI ompe-
JETICHUSI I3MEHEHUS DHTPOITUH B X0/1€ XUMHUECKUX peakiuid. Vi3aMeHenne sHTponuu npu (pa3oBbIX mepe-
xonax. CtanzgapTHasi SHTPOIMHs 00pa30BaHUs COSTUHEHUS.

11. Ompenenenue HampaBieHUsT U Ipeleia CaMOIPOU3BOJBHOTO  MPOTEKAHUS  PEAKIIM.
DOHTaNbIUUHBIA U SHTpONHUIHBIM (akTopbl. CBoOonHas 3Heprus ['mb0ca. Temmneparypa paBHOBECHS.
Cs3b sHeprun ['n66ca ¢ KOHCTaHTON PaBHOBECHSI.

12. TloHsATHE O CKOPOCTH M MEXaHU3MaX XMMHMUYECKOW peakiu. 3aKOoH AEUCTBHS Macc JUIs TOMO- U
TeTepPOTeHHBIX peakuuil (Ha mpuMepax). 3aBUCHMOCTb CKOPOCTH PEaKIMH OT KOHIICHTPAIWi BEIIECTB,
JaBlieHHsI 1 00beMa CHCTEMBI, IJIOLIa/ I ITOBEPXHOCTH pa3zena das.

13. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiuu ot Temneparypsl. [Ipasuwino Bant-I'odda. Duep-
I'Msl aKTUBalMU. YpaBHeHUE AppeHnyca. DHepreTHdeckre JuarpaMMbl XoJa 3K30- U 9HI0TEPMHUYECKON
peaxkuu.

14. OxucnurenbHO-BOCCTAaHOBUTENbHBIE mMpoluecchl. [loHATHE 00 OKMCcaHMTENe, BOCCTaHOBHTEINE,
OKHCJIEHUH, BOCCTaHOBJIEHUU. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEILIECTB, UX 00OCHOBaHUE
C TOYKHU 3peHus cTpoeHus atroma (Ha npumepax). Tunel OBP (¢ npumepamu). MeToa 3iekTpoHHOro 0a-
naHca (Ha mpumepe).

15. T'anpBaHMyeckue 37aeMeHThI: ycioBus padotel. D/IC u Hampspkenue. CriocoOsl pacuera D/C.
YcTpolicTBO ranbBaHMUYECKOTO 35eMeHTa Jlanuans-SAkobu, cxema ero paboThl, JIEKTPOJHbIE MPOIIECCHI,
ToKo0Opa3yromas peakius. [llkana cTaHIapTHBIX AIEKTPOJHBIX TOTEHIHAJIOB.

16. Dnektponu3 coiielt (Ha mpuMepe AJISKTPOJIN3a PacTBOpa COJIM ¢ PACTBOPUMBIM aHOI0M). Cxema
anekTposn3a. IlocmenoBareabHOCTh AIEKTPOAHBIX IpoleccoB. KonnuecTBEHHbIE 3aKOHOMEPHOCTH AJIEK-
Tpoau3a (3akoHbl Papajiesi, BBIXO 110 TOKY).

17. Koppo3us meTaimioB, €€ BHbL. YCJIOBUS MPOTEKAHUS 3JIEKTPOXUMHUYECKOW KOppo3uu. Cxembl
MHUKPOTaJTbBAaHHYECKUX KOPPO3UOHHBIX JJIEMEHTOB, YPaBHEHHUs aHOIHBIX W KAaTOMHBIX IPOIECCOB (Ha
npumepe). BogopoaHas u KuciopoiHast JeHOISpU3aIHs, YCIOBUS €€ YCHICHHS.

18. Mertammnveckne U HEMETAUTHIECKHAE MTOKPBITHS KaK METOJ] 3alUThl OT KOppo3uu. CXeMbl Kop-
PO3HOHHBIX JIEMEHTOB, BOZHUKAIOLIUX MPU HAPYIIEHUH METATMUYECKUX MOKPBITUH (Ha IpuMepax).

19. CymHocTh 3JIEKTPOXMMHUYECKHX METOJOB 3alllUThl OT KOPPO3UH (aHONHAs, KaTOJAHAs, MPOTEK-
TOpHAsl 3aIlMTa). YPaBHEHUS MPOLECCOB, MPOTEKAIOIINX HA aHOIHBIX M KaTOAHBIX y4acTKax MpPH JIEK-
TpoxuMuueckon 3amure. [laccuBHOCTh MeTaioB. JlerupoBanue.

TunoBble 3k3aMeHALMOHHBIE 3a1a4H
1. HamummuTe mosHYI0 3JeKTpOHHYIO (popmyiry atoma Xxpoma. K KakoMy ceMeWCTBY OH OTHOCHTCS?
VYKakuTe ero BHEIIHUHN 3JEKTPOHHBIM ypOBEHb, ()OPMHUPYIOIIUI 3JIEKTPOH, 3HAUCHHSI KBAHTOBBIX YHCET

8



Hanpaenenue noocomosxu 13.03.02 «Dnexmposunepeemura u 1eKmpomexHuxa» C Dunnan
Ipogpune « Inexmpocunaboicernuey <" §
PILT B1.0.07 «Xumus» V3n_

U1 (OPMUPYIOIIETO 3IEKTPOHA, IEPEUUCTUTE BCE €r0 BO3MOKHbIE BaJIGHTHOCTH.
2. 3anummTe MOJNHYIO JIEKTPOHHYIO (OPMYIy aToMa sleMeHTa ¢ (GOPMHPYIOIIUM dIEKTPOHOM 4p*.
VYkaxkuTe Bce ero BO3MOKHbIE BaJCHTHOCTH M 3HAYEHHUS KBAHTOBBIX YMCEN JJIs (OPMUPYIOLIETO AJIEK-
TpOHa.
3. Tlonp3ysice Tabiuuei 31eKTPOOTPUIIATETLHOCTEH, OMPECIIUTE XapaKTep CBsI3eH B MOJIEKYJIe CEpHOU
KHUCJIOTBI U €€ HAaTPUEBOW COJIU.
4, VkaxuTe HalpaBleHHe TpoTekanus mpomecca A = B + C mpm 200°C, ecim AH°x.p. = -20
kJx/Momb, AS°x.p. =-100 dx/monb-K.
5. B peaknuu, mpoTekarIiei B COOTBETCTBUH ¢ TepMOXUMHUECKUM ypaBHeHHEM 3Ho+N2=2NH3+92 kJIx
BbIeTIIOCh 23 kI TeruoTel. Paccuuraiite 00beM (J1) 3aTpauyeHHOTO BOAOpoa (H.Y.)
6. VYxkaxwure TeMiiepatypy paBHOBecus U TeraoBor 3¢ dekt peakuuu: 2A=B, ecnu uzMeHneHue HTPoO-
UM B X0/1e 3To peakuuu paBHo -20 J[x/K, a crangapTHBIE SHTANBINU 00pa3oBaHus BemecTB A u B co-
OTBETCTBEHHO paBHBI -5 kJ[K/Monmb 1 -50 kJ[>K/MOb.
7. Paccuuraiite, kak uaMeHHTCs CKOpocTh peakiu 2NOr) + Oy = 2NOyr) (K= 0,2, y = 2), ecnu: a)
YBEJIIMYUTH 00bEM CHCTEMBI B 2 pa3a; 0) yBennuuTh koHueHTpauuio NO B 2 pa3a; B) yMEHbIIUThH TEMIIe-
parypy Ha 30°?
8. HauanbHble KOHIIEHTpANUHU pearupyronux BemiecTs B peakiui 4NHs(r) + 302(r) = 2N2(r) + 6H20(r)
paBHbI cooTBeTcTBeHHO 0,9 1 0,5 Moyb/11. OnpenenuTe CKOPOCTh PEeaKIMA K TOMYy MOMEHTY, KOrJa KOH-
terTparus Boabl crana 0,1 mons/n. (k = 0,2).
9. Kyna cmecrutcs pasHoBecue cucteMbl 2A(T) + B(r) = C(r) + 3/I(T) (AH > 0) 1 kak npu 3TOM u3Me-
HUTCSI KOHCTaHTa PaBHOBECHS, €CIIH a) YBEIMYHUTh JAaBJIICHUE B CUCTEME; 0) YMEHBIIUTh 00BEM CHUCTEMBI;
B) TIOBBICUM, TEMIIEpATypY: T') YBEJINYUTh KOHIIEHTPAIIMIO BellecTBa B, 1) BBecTu katanuzaTop?
10. PaccumTaiite BenmnuuHy KOHCTaHTHI paBHOBecHs i peakiuu CHa(r) + 202(r) = CO2(1) + 2H20(T),
€CJIM U3BECTHO, YTO UCXO/IHbIE KOHIIEHTPAI[MK METaHa U KHCIIOpO/ia paBHbI COOTBETCTBEHHO 6 MOJIB/T U 8
MOJIb/JI, a K MOMEHTY HACTYIIJICHHS paBHOBECHS mpopearupoBaiio 50% kucioposa.
11. Tlonbepute ko3¢ ULIMEHTH B ypaBHEHUU pEAKLUUU METOJOM OJJIEKTPOHHOIO OajaHca, yKakKuTe
OKHUCIIUTETh U BOCCTAHOBUTEJIb:

MnSO4 + KIO3 + KOH— MnO: + 12 +K2S04 + H20
12. PaccumTaiite 3/IC xee3HO-IIMHKOBOTO TaJlbBAHMYECKOTO AJIEMEHTA MPU CTAHJAPTHBIX YCIOBHSX H
MIPU U3MEHEHUH aKTUBHOCTEH MOTEHIIUANONPEISISIIOIINX HOHOB B pe3ylibTaTe paboThl a1emenTa B 10 pas
[0 CPAaBHEHUIO CO CTAHJAPTHBHIM 3HaueHHeM. COocTaBbTE€ CXE€MY T'ajlbBAHWYECKOTO JIEMEHTA, 3allUIINTE
YPaBHEHHMS JIEKTPOJHBIX MPOIIECCOB U TOKOOOPA3YIOIIEeH peaklny.
13. CocrtaBbTe cxemy paOOTHI JIUTHEBO-IIMHKOBOTO ['D, 3amuImmTe ypaBHEHHUS JIEKTPOTHBIX TPOIECCOB
U TOKOOOpasyromieit peakmuu, paccuntaiite ero J/IC npu cTaHIApTHBIX YCIOBUAX (ABYMs CIIOCOOAMM).
[TpuBenuTe rpadvK MOISIPU3ANUOHHBIX KPUBBIX.
14. CocraBbTe cxemy pabOTHI KEJIE3HO-BOJAOPOJHOTO TAIbBAHHUECKOTO DJIEMEHTA, 3aMUIINTE YPAaBHEHUS
AJIEKTPOJIHBIX TIPOIIECCOB M TOKOOOpasytomiel peakiuu, paccuntaite IJC (ycnoBus crangaptasie). Kak
Oyzaet u3MeHsTbes pH cpeabl B aHOIHOM M KaTOAHOM 30HaX npu ero padore?
15. PaccuuTaiite moTeHIMal KaToAa rajlbBaHUYECKOrO 3JIEMEHTA, €CJIM aHOJOM SIBIISIETCS MarHUEBBIN
371eKTpon (aMgz+) = 1), AG%9s (TOp)= -308,8M , N=2.

MOTb

16. PaccumTaiite BpeMsi, HEOOXOIUMOE ISl TOJMYUYCHHS] HA JKEIE3HOM H3JCIHH IIMHKOBOTO MOKPBITUS
Maccoi 65 T MmpHu NpoXOKJEHUHN TOKa cuiloil 4 A uepe3 pacTBOp cyib(aTa IUHKA, €CIH BBIXOJ MO TOKY
uuHka paseH 50%. 3anummuTe ypaBHEHHUS MPOIECCOB, MPOTEKAIOIMIMX HA KEJIE3HOM Karoje (U3ACNIUU) U
UHKOBOM aHoje (pH=3).
17. Kaxkoit meTamn MOXXHO HCIOJh30BaTh B Ka4eCTBE aHOJHOTO TMOKPBITHS IJS 3alIUTHl OT KOPPO3UU
cranpHoro m3aenus (pH = 11)? CocraBpTe 000CHOBaHHYIO PacYeTOM CXEMY MHUKPOTAIbBAHUYECKOTO
KOPPO3MOHHOIO JIEMEHTA, 3aIIUIINTE YPAaBHEHNUS IIPOLIECCOB.
18. O6ocHyliTe BO3BMOXHOCTh MPOTEKAHMs KOPPO3UU CIUIaBa cepedpa u meau B kucioi cpeae (pH = 6)
Ha Bo3ayxe. CocraBbTe cxeMy MI'O, 3anummTe ypaBHEHUS PEaKLMM, IPOTEKAIOUIMX HA aHOAHBIX U Ka-
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TOJIHBIX y4acTKax.
19. Kakoii metamn OyaeT pa3pymaThCsi IPU KOPPO3UH JIATyHH (CIIaB MEIU U IIMHKA) B KHCIION cpeje Ha
Bo3ayxe? (ypaBHEHHE).

MNPUMEP 3AIAHUSA HA PACUETHO-TPA®UYECKYIO PABOTY 110 KYPCY «XUMUS»

l. a) maiite Ha3BaHuA 10 GopMyJiaM U YKaxXuTe (OPMYJIBI 110 Ha3BaHUsAM: (pocdaT HATpUsl, TUIAPO-
KapOOHAT JINTHSI, XJIOPHAs KUCIIOTa, HUTpaT ruapokcomenu (I1);

0) ykaxute (popMysbl OKCHAOB JJIs YKAa3aHHBIX THIPOKCHIOB M COOTBETCTBEHHO T'MPOKCUIIOB
st okeuoB: Mg(OH)2, LiIOH, Fe(OH)3, Cu(OH)2; H2SiO3, H2CrO4, HCIO, H3BOs3;

B) HAMMILIUTE YPAaBHEHUS peakluil ¢ 00pa30BaHUEM yKa3aHHBIX MTPOIYKTOB:

1) Ba(OH)2+HCIl—(cpeansist, OCHOBHBIE COJIN);

2) H2SO4+NaOH—(cpeanstst, Kucnas CoJm);

T') HAITUIITUTE MTOJIHBIC HOHHBIC U MOJICKYJIIPHBIC YPAaBHEHUS 110 MOHHBIM WJIU IO MOJICKYJISIPHOMY
MOJIHOE U COKPAIlIEHHOE HOHHbIE:

a) Cu?*+20H —Cu(OH)2d 6) Cr¥*+31 —Crls!;

1) COCTaBbTE YPAaBHEHUsI PEAKI[UU COOTBETCTBYIOIIME CIEAYIOIIMM CXeMaM; peBpaieHui. Jlaiite
HA3BaHMSI UCXOIHBIX BEIIECTB U KOHEUHBIX MTPOTYKTOB:

1) Ca—»Ca0O—CaS0s—Ca(OH),—Ca0O—CaCl;

2) S>H2S—>S0,—>KHS03—K2S04—BaS0s.

YpaBHEHUE MTPEBPAIICHHS BBIJICIICHHBIX BEIIECTB HAMMUCATh B MOJIEKYJISIPHOM, MTOJIHOM U COKpa-
IICHHOM MOHHOM BH/JIC.

1. Jliist smemeHToOB 10, 11R:

1) ykaxkute CTpoeHHE U30TOTOB;

2) npHUBE/IUTE TIOJHBIE, COKPAIIEHHBIE dJIEKTPOHHBIE (POpMYJIbL: a) aToMa 1 0) nona K u K;

3) o NpUBEEHHOM XapaKTepPUCTHKE onpeaenute ement: [ ]5s;

4) HaNUIINTE, KaKWe 3HAUYCHUS MPUHUMAIOT 4 KBAHTOBBIX YHCIIA SJIEMEHTA, OMPEIETICHHOTO 110
ANEKTPOHHOU (hopMyIie a) sl POPMUPYIOLIETO IEKTPOHA; 0) ISl SJIEKTPOHOB BHEIIHETO KBAHTOBOTO
CJ1041;

5) oOBSICHUTE IEPUOJUIHOCTH U3MEHEHHS YKa3aHHON XapaKTEPUCTUKH aTOMa: 31eKmpoompuyd-
MenbHOCb.

1. Ykaxwure xapaktep csizeit B Mojiekyiie KoSOs, st uero m3o0pasute rpadudeckyro hopmyiry
yKa3aHHOTO coeiMHeHus U paccuuTaiite ADO (pa3HOCTb ANEKTPOOTPHUIIATEIBHOCTEN) aTOMOB, MEXK]TY KO-
TOPBIMH MMEETCS] XUMHUECKast CBsI3b. /|71 KOBAJIEHTHOH CBSI3M YKA)KUTE HAITPABICHHOCTb, MOJISIPHOCTH,
KpaTHOCTb.

2. O6bscuuTe obpazoBanue Mosekysl HCl mo Metony BaleHTHBIX CBsi3ell, H300pa3uTe aTOMHO-
OpOUTANIbHYIO CXEMY MOJIEKYJIbI.

3. CocraBbTe (hopMyITy IO Ha3BaHUIO WIIM HA30BUTE 1O (POPMYIIe KOMITIEKCHOE COSTMHEHHE
Naz[PtCls]. Ins Hero ykaxwure:

a) JINTaH]IbI,

0) KOOpIUHAIIMOHHOE YHUCIIO;

B) 3apsi/l KOMIJIEKCHOTO HOHA U 3apsi]l KOMIIJIEKCOOOpa3oBaTelis;

B) BHJI CBSI3U MEX/1y BHEIIHEH U BHYTpEHHEH chepamu;

T') TAN THOPHUAU3AIIUN KOMITJIEKCO00Opa3oBaTels;

1) ypaBHEHHE AUCCOLMAIIMH COCTUHEHUS U BHYTPEHHEH cepsr,

€) BbIpayKeHUE JJI1 KOHCTAHThI HECTOMKOCTH.
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IV. Ha ocHOBaHMM arperaTHbIX COCTOSIHMH BEIIECTB, YYACTBYIOILUX B PEAKIMH, IPEINOI0XKHUTE,
KaK JOJDKHA MEHATHCS 3HTponust cucteMbl 2H20) = 2Har) + Oz,

2. Paccuuratite AH0298, Asozgg, AG%9g XUMHUIECKOI peaKIK U ONpEeeINTe, KAaKO! (IHA0- UITU IK-
30TEpMHUUECKO) SBIISETCS JaHHAs PEaKIMsl, BO3SMOXKHO JIM IPOTEKaHUE €€ IPU CTaHAAPTHBIX YCIOBUSX.

3. PaccuuraiiTe Temeparypy paBHOBECHS PEaKIUH U YKKUTE, IPU KaKuX Temreparypax (00ib-
IIMX WM MEHbIINX 1) peakiust OyIeT MpoTeKaTh, U €€ KOHCTaHTa paBHOBECHs OyJeT O0IbIIe €JMHULIBI.

4. Paccunraiite BeaMunHy KOHCTaHThl paBHoBecus npu T = T, + 500 K u cpenaiite BbIBOA O
HAIIPABJICHUU CAMOIIPOU3BOJIBHOIO MPOTEKAHMsI pEaKLUU IIPY JAHHOM TEMIIepaType.

V. 3anumure BbIpaXEHHE 3akoHa jaeWcTBus Macc (3[AM) nmns  ypaBHEHUS peakuuu
H3POu4+2NaOH ) = 2H20 1)+ NazHP O

2. BeisicHuTe, U3MEHEHHE KOHIEHTPAIIMU UCXOJHOTO BEIIECTBA WM NMPOAYKTa peaKIIMU U3BECTHO
10 YCJIOBHUIO 3a/1a4M, YBEIMUMIACh OHA UJIM YMEHBLINIACh.

3. Onpenenute n3MEeHEHNE KOHIIEHTpAIUil HCXOIHBIX BemeCTB ACycx.

4. Onpesnenute OCTaBIIMECS KOHLIEHTPALUN UCXOAHBIX BEECTB Cron.

5. Ilpuaumast K = 0,2, a s TeTepOTreHHON peakiiu eiie U S = 1, onpeaenuTe CKOpoCTh PEaKkiuu
B JIaHHBI MOMEHT BpeMeHH (k).

6. YKaxuTe, KaKk BIUsAET U3MEHEHHE JaBjieHus (00beMa CUCTeMbl) HA U3MEHEHHE KOHIIEHTPALUU
TBEPAbIX, KUAKUX U Ia3000pa3HbIX BELIECTB.

7. o BeIpaskenuto 3IM ompenenure, BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKIMH MPH U3Me-
HEHHHU JaBJICHHUS WK 00beMa, YKa3aHHOTO B yCIJIOBUHU.

V1. [IpocTaBbTe CTENEHN OKUCIIEHUS 3JIEMEHTOB B MCXOJHBIX BEIIECTBAX U MPOAYKTAX PeaKluu
KNO:2 + KMnO4 + H20 = MnO2 + KNO3 + KOH.

2. VYxkaxure 9JICMCHTBI, MCHAIOIMIUEC CTCIICHb OKHUCIICHHA B XOJ€ PCAKINHU.

3. CocraBbTe 2JIEKTPOHHBIE YPAaBHEHUS PEAKLUN OKUCIEHHUS U BOCCTAHOBIICHUS, YKAKUTE OKHUC-
JIUTEIIb U BOCCTAHOBUTEIIb.

4. TlpoBenute OGanaHC IEKTPOHOB U HAMIUTE OCHOBHBIE KO (DUIIMEHTHI.

5. IlpocraBbTe HaiiieHHBIE KOXPGUIUEHTH B YPaBHEHUU pEAKLUUU Iepesl OKUCINUTENEM, BOC-
CTaHOBUTEJIEM U ITPOLYKTAMH UX BOCCTAHOBJICHUS U OKHCIICHUS.

6. Hcxons u3 GanaHca aTOMOB, IPOCTaBbTE HEAOCTarOMMEe KOA((UIMEHTH B JEBOW U MpaBon
4acTAX ypaBHEHHUS.

7. HOKa)KI/ITe C TOYKH 3pCHUA CTPOCHHA aTOMA, KaKHUC CBOMCTBa (OKI/ICJ'II/ITGJ'IBHI)Ie, BOCCTaHOBMH-
TeJbHbIE WK JBOMCTBEHHBIE) MOXKET MPOsBIATEH B peakiusax Mn B BemectBe KMnOa.

VII. Ucxonsa u3 3HaYeHUH CTaHAAPTHBIX JEKTPOIHBIX MOTEHIMAJIOB, CJeNIaiiTe BBIBOJ, KaKOW U3
AJIEKTPOIOB SIBJISETCS AaHOAOM, KaKOH — KaTOOM.

2. CocraBbTe cxeMy paOOThI raJibBaHUUECKOT0 eMeHTa Zn, Ag,

3. 3anummuTe ypaBHEHHUSI SJIEKTPOTHBIX MPOIECCOB U TOKOOOPA3yIOIIEH PeaKInu.

4. Paccuuraiite AG® TokooOpa3ymomeil peakiyu.

5. PaccunTaiite 9/C ranpbBaHHYECKOIO 3JIEMEHTA B CTAaHJAPTHBIX YCIOBHUSAX JBYMSI CIIOCOOAMU:
yepe3 pa3HOCTh NOTEHIMAI0B U uepe3 AG°.

6. Paccunraiite norenumansl 1 OJIC npyu M3MEHEHHH AKTUBHOCTH IMOTEHLIHAI-ONPENEISIOMINX
MOHOB Y JIEKTPO/IOB B pe3yibTare paboThl snemenTa B 10 pas.

7. W300pa3ute rpaduk NOISPU3ALHMOHHBIX KPUBBIX aHOJIHOTO U KaTOAHOTO ITPOLIECCOB.

VIII. Onpenenure aHOHBIE U KaTOAHBIC YUacTKu: JKenezrnoe uzdenue + npomexmop. Ilpu HeoO-
XOJUMOCTH TOI0EpUTE HYKHBI METAJIJI COTJIACHO 33/IaHHUIO.

2. BbIsICHUTE HalM4uMe BO3MOXHBIX OKHCIIHUTENEH M PACCUMTAWTE UX MOTEHUHAIbl IPU JaHHOM
snayenuu pH (4).
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3. ObocHyiiTe BO3MOKHOCTh MPOTEKAHUS AJIEKTPOJHBIX MPOIECCOB OKUCIECHUS MeTalljla U BOC-
CTaHOBJICHUSI OKUCIIMTENIEH.

4. CocraBbTe CXeMy 00pa3yIoIIerocs KOPpO3MOHHOTO AJIEMEHTA.

5. 3anumuTe ypaBHEHHUSI SJIEKTPOJIHBIX MPOIECCOB.

6. Ilokaxxute Ha rpaduke IPUMEPHBIA XOJ MOJIIPU3AMUOHHBIX KPUBBIX aHOJAHOTO M KAaTOAHOIO
MIPOIIECCOB.

7. JlaiiTe pa3BepHYThIii 0OOCHOBAHHBI OTBET Ha JOIOJIHUTENBHBIA Bompoc: [louemy mensemcs
nomeHyuanl aHooOHo20 npoyecca?

B ¢dunmane ucnonp3yercs cucrema ¢ TpaAUIIMOHHOW IIKAION ONEHOK — "oTinuvHo'", "xopomio",
"yI0BIETBOPUTENBHO", "HEYJOBIETBOPUTEILHO", ""3auTeHO", ""HE 3aUTEeHO".

[IpuMeHsieMble KPUTEPUH OIIEHHBAHUS IO JUCIMIUIMHAM (B COOTBETCTBHM C HWHCTPYKTHBHBIM
nucbmMoM HIY MDU ot 14 mast 2012 roma Ne 1-23):

Ounenka KpuTepun oneHku pe3yjbTaToB
10 TUCHHUILIMHE 00yuyeHMsI 10 TUCHUILIMHE

BeictaBisiercst oOyuatomemycsi, 0OHapy>KUBILIEMY BCECTOPOHHEE, CUCTEMAaTUIECKOEe U
riryOOKoe 3HaHWE MAaTepUallOB M3YYEHHOH MUCHMIUIMHBI, YMEHHE CBOOOIHO BBINOJ-
HATH 3a1aHMs, IPEyCMOTPEHHBIE IPOTPaMMOi, YCBOUBIIUI OCHOBHYIO U 3HAKOMBIH C
JIOTIOJTHUTENBHOM JTUTEpaTypol, peKOMEHJOBAHHON padoueii mporpaMMoil TUCIIHILIH-

COTJIIMYHOY/
«3AUTCHO HBI;, TIPOSIBUBIIIEMY TBOPUYECKHE CIIOCOOHOCTH B TIOHWMaHUH, M3JI0KEHUU U UCTIOIH30-
y BaHUHU MaTEPHAJIOB U3yUYCHHOHN JUCIUILIMHBI, 0€3yNPEUYHO OTBETUBIIEMY HE TOJIBKO Ha
Sg;ﬁ?::gi» BOTIPOCHI OWiIeTa, HO U Ha JIONOJHUTEIbHBIE BOIIPOCHI B paMKaxX padodell mporpaMmbl
JUCUUIUIMHBL, IPABWIBHO BBINOJHUBLIEMY MpakTUYecKoe 3agaHue. OleHka mo Juc-
IUIUIMHE BBICTABJISIFOTCS 00YyYaOIIEMyCs ¢ YIETOM PE3yJIbTaTOB TEKYIIEro KOHTPOJIS.
Komnereniuu, 3aKkperi€HHbIC 3a IUCIUILUIMHON, COPMHUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBIN.
BricTaBnsiercss oOy4aromemMycs, 0OHapyKUBIIEMY TIOJHOE 3HAHWE MaTepHana u3y4yeH-
HOM JHUCHUIUIMHBI, YCIEIIHO BBHIMOJHSIONIEMY IPEAYCMOTPEHHbIE 3aJlaHUSI, YCBOMB-
«XOpoIION/ IIeMy OCHOBHYIO JIHTEPATYPY, PEKOMEH/I0BAHHYO pa(éoqeﬁ NpOorpaMMou AUCIMILIN-
«3ATEHO HbI; TOKa3aBLIEMY CHCTEMATHYECKUH XapaKTep SHAHHH N0 JUCLMILIMHE, OTBETHBILIE-
y My Ha BCE BOIPOCHI OWMJIETA, MPABUILHO BBIMOJIHUBIIMKA MPAKTHUECKOE 3aJlaHUE, HO
SZZE::{%): JIOTYCTHUBILIKN TIPH 3TOM HENPUHIUIHAIbHBIC OmMOKU. OIleHKa 10 AUCIUILIIMHE BbI-

CTaBISIOTCS 00YYAIOMEMYCsI ¢ YIETOM PE3YJIbTATOB TEKYILEr0 KOHTPOJISL.
Kommerennuw, 3akperi€HHbIe 32 JUCITUTUIMHON, C(POPMHUPOBAHEI HA YPOBHE — «(IIPO-
JIBUHYTBIIY.

BricTaBnsiercst oOy4aromemMycsi, 0OHapYXHUBIIEMY 3HAHHE MaTepHala U3yuYeHHOU JHC-
[UILUIAHBL B 00beMe, HEOOXOAMMOM JIJIsl NalbHEWIer yaeObl U mpeAcTosImeld padoTh
1o mpodeccuu, CIPaBISIOUIEMYCSl C BHITIOJTHEHHEM 3aJ[aHHii, 3HAKOMOMY C OCHOBHOMU
JTUTEPATYPOH, PEKOMEHIOBAHHOH paboueii mporpaMMON TUCITUTUINHB; JOITYCTHBIIIE-
My TOTPEIIHOCTh B OTBETE Ha TEOPETUYECKHE BOIPOCHI W/WIH P BBIMOJHEHUH TIPaK-
TUYECKHUX 3aJlaHui, HO 00JIaJarolIeMy HEOOXOAUMbBIMH 3HAHUSAMHU JJI UX YCTPaHCHHUS
MO PYKOBOJICTBOM IIPEMOJIaBaTeNsl, JIMOO HENPABIIILHO BEITIOJHUBIIEMY MpPaKTHUIC-
CKO€ 3aJlaHue, HO MO YKAa3aHUIO MPENOoJaBaTelsl BHIIOIHUBIIEMY IPYrHEe MpaKTHYe-
CKH€ 33IaHMsI U3 TOTO XK€ pa3jiesia JUCIHUILIUHEL..

KomMmneTenuuu, 3akperi€HHbIE 33 TUCLMILIMHON, C(OPMHUPOBAHBEI HA YPOBHE — «IIO-
POTOBBIIY.

«YJOBJIETBOPUTEILHOY/
«3a4TeHo (yIOBIETBOPHU-
TEIBHO)»/

«3aYTCHOY»

BricraBusercs O6y‘laIOH_I€My'C$I, 06Hapy>1<HBmeMy CCPBLC3HBIC HpO6€J'H>I B 3HAHUAX OC-
HOBHOI'O Matrepuajia I/I3y‘leHHOﬁ AUCHUILINHBI, OOMYCTHUBIICMY IMPUHOUIIAAIBHBIC
OIIMOKH B BHITIOJIHCHUN 3a,[[aHPII>i, HC OTBCTUBLIEMY Ha BCC BOIIPOCHI omiera u JOIT0JI-
HUTCIIbHBIC BOIIPOCHI U HCIIPABUJIBHO BBITIOJIHUBIICMY NPAKTUYCCKOC 3aJaHUC (Henpa—
BWJIBHOC BBLIITOJHCHUC TOJIBKO MPAKTUYCCKOI'0 3aJaHusl HC ABJIACTCSA OZ[HOBHa‘lHOﬁ

«HCYI[OBJ'ICTBOPI/ITCJ'H:HO»/
HC 3a4TCHO
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MIPUYUHON JIJIsl BBICTABJICHUS OLICHKH «HEYJIOBJICTBOPUTENIBHO»). Kak mpaBuio, oreH-
Ka «HEYIOBJICTBOPUTEIHLHO CTAaBUTCS CTYJCHTaM, KOTOPhIE HE MOTYT IPOJIOKHUTH
oOydeHne 1Mo 00pa3oBaTeNbHOW MporpamMme 0Oe3 OTIONHUTENBHBIX 3aHITHH 10 COOT-
BeTCTBYHOIIEH auciuiuivHe. OLEeHKa M0 TUCIUILTAHE BBICTABIIAIOTCS 00ydJaromeMycs
€ y4€TOM pe3yJbTaTOB TEKYIIET0 KOHTPOJIS.

Kowmmerennnn Ha ypOBHE «IOPOTOBBINY, 3aKpETUIEHHBIE 32 AMCIUTUIMHON, He cdop-
MHPOBAHBL.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4ebHoe 1 yueOHO-1a00paTOpPHOE 000PyI0BaAHHE

Vuebnas ayauTopus i MpOBCIACHUA 3aHATHN JICKOMOHHOI'O TUIIa, I'PYIIIOBBIX U MHAWBUAYAJIb-
HBIX KOHCYJIbTALUH, TEKYILEro KOHTPOJIS U IPOMEXYTOYHOM aTTeCTalluy, OCHAIIEHHAs:

- CIIEUATU3UPOBAHHON MeOeNblo; JOCKOW ayIUTOPHOH; AEMOHCTPAIMOHHBIM O0OPYAOBAaHHEM:
NIEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAllMOHAPHBIM) IPOEKTOPOM.

Jliis mpoBeeHust 3aHATHH 1a00paTOPHOro TUMA UCHOJIb3YIOTCS ClIEHUATU3UPOBAaHHbIE Ja0opaTo-
pun Ne 2 u Ne 3: mabopatopus B-316 u B-318, pacnonoxennsie o aapecy 214013, r. CmoineHck, DHep-
TeTHYECKUii 1p., /1.1, 31aHNe YIHEPreTHYECKOr0 HHCTUTYTa (J1abopaTopHbIid Kopiyc Ne 2).

JlabopaTopusi xumuu Ne 2 — (15 paGounx MecT) 0o0OpyAOBaHUE U PEAKTUBBI ISl IPOBEACHUS
XUMHYECKHUX YKCIIEPUMEHTOB, MEPHAs TIOCY1a, YCTAHOBKH JJIS U3YUYEHMsI IPOLIECCA KOPPO3HUH, ONpeeie-
Hus DJIC ranbBannueckoro anneMmenta, pH-merp Okcnept 001, koMIuIeKT 000pyI0BaHUS AJIsl U3YUECHUS
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEH JJIEKTPOJIN3a, YCTAHOBKA JUIS M3YyYEHUs ONTHYECKHUX SIBJICHUM B
KOJUIOM/IHBIX PacTBOPax, MUKPOCKOII, JIEKTPUUECKUE TUIUTKH.

JlaGopatopusi xumuu Ne 3 — (15 paGounx MecT) 000pyAOBaHHE M PEAKTUBBI JIJISl MPOBEICHUS
XUMHUYECKHUX IKCIIEPUMEHTOB, MEPHAsl MIOCY/1a, YCTAHOBKH ISl U3YUYEHHsI IIpoliecca KOPPO3HUH, OIpeiese-
Hus DJIC ranbBannyeckoro snementa, pH-merp Oxcnept 001, koMIUIeKT 000pynOBaHUS Ul U3Y4YEHUS
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEH 3JIEKTPOJIN3a, YCTAHOBKA JUISl M3YyYEHUs ONTHYECKUX SIBJICHUM B
KOJUIOM/IHBIX PAacTBOPAX, MUKPOCKOII, 3JIEKTPUUECKUE TUIUTKH.

VYyeOHast ayauTOpHs A MPOBEIEHUs MPAKTHUECKUX 3aHATUH, TPYNIOBBIX U MHIUBUAYAIBHBIX
KOHCYJIbTAllMH, TEKYIETO KOHTPOJISA U IPOMEKYTOYHOM aTTeCTallK, OCHAILICHHA:
- CHIeMAIM3UPOBAHHON MeOebI0; TOCKON ayUTOPHOM.

Jis caMocTOATENIbHOM paboThl 0O0YYaIOLIMXCS MO JAUCHUIUIMHE HCIIOJIB3YEeTCsS MOMEIICHUE s
CaMOCTOATEILHON PabOThl 00yUYaIOIINXCs, OCHAIIICHHOE:

- CNIEUMAIN3UPOBAHHONW MeOeNbIo; TOCKON ayIUTOPHOH; MEePCOHAIBHBIM KOMIBIOTEpAMH C TOJ-
kioueHueM k cetu "Unarepuer" u nocrynom B dUOC dunmnana.

IIporpammHoe obecnieuenune

— naket Microsoft Office;

— TeKcTOBBIN pemakrop Microsoft Word;

— anekTponHblie Tabauibl Microsoft Excel.
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8. OBECIIEYEHHUE OBPA30OBATEJIbHOI'O IIPOIECCA AJI5 JINL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbSA U UHBAJIN1OB

B xozxe peanuzanuy JUCHUIUIMHBI UCHOIB3YIOTCS CIEAYIOUIME AONOJHUTEIbHBIE METObl 00yUe-
HUS, TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTalluy O0YYaroIluXcs B 3aBHCUMOCTH
OT X UHIUBUAYAIBHBIX OCOOCHHOCTEN:

JJIS CJIeTBIX M CJIa00BHSIIIMX:

- IeKIUH 0(hOPMIISIFOTCS B BUJIE 3JIEKTPOHHOI'O JOKYMEHTA, IOCTYITHOTI'O C IIOMOIIbI0 KOMIIbIOTEPA
CO CTELUAITU3UPOBAHHBIM MPOTPAMMHBIM 00ECTICYCHUEM;

- IUCbMEHHBIE 33/1aHUS BBIIOJIHIIOTCA Ha KOMIBIOTEPE CO CHELUATU3UPOBAHHBIM IPOTrPAMMHBIM
o0ecrie4eHrneM, Uil MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTcs UHANBUAYAIbHOE paBHOMEpHOE ocBelieHue He meree 300 Jrokc;

- JUTS BBITIOJTHEHUS 3aJaHUS TIPH HEOOXOIMMOCTH MPEIOCTABISCTCS YBEIMUNBAIOIIEE YCTPOHCTBO;
BO3MOJKHO TaK)X€ UCIOJIb30BaHUE COOCTBEHHBIX YBEIMUNBAIOLINX YCTPOMUCTB;

- MUCHbMEHHBIE 3a7JaHNus 0O(POPMIISIOTCS YBEIIMICHHBIM HIPUPTOM;

- HK3aMeH U 3a4€T NMPOBOAATCA B YCTHOH (popMe MM BBINOJHSIOTCA B MUCBMEHHON (opme Ha
KOMIIBIOTEPE.

JJIS TJIYXMX U €J1200CAbIIAIINX:

- IeKIMHA OPOPMIISIOTCS B BUZE AJIEKTPOHHOTO JOKYMEHTA;

- IUCbMEHHBIE 3aJJaHUs BBIIIOJIHAIOTCS Ha KOMIIbIOTEPE B MUCbMEHHOM (opMe;

- DK3aMeH W 3a4€T MPOBOJAATCS B MUCHMEHHOW (hopMe Ha KOMIBIOTEpPE; BOZMOXKHO IPOBEICHHUE B
¢dbopMe TecTUpOBaHUS.

JJIS1 JIMIL ¢ HAPYIIEeHUsIMU ONIOPHO-ABUIATEJILHOIO annapara:

- NeKIUH 0(hOPMIISIFOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, IOCTYITHOT'O C TIOMOIIbI0 KOMIIbIOTEPA
CO CTIEIMANM3UPOBAHHBIM MIPOTPAMMHBIM 00ECTICYCHUEM;

- IUCbMEHHBIE 33/1aHUS BBIIOJIHIIOTCA Ha KOMIBIOTEPE CO CHELHUATU3UPOBAHHBIM IPOTrPAMMHBIM
o0OecIieueHuEM;

- HK3aM€H U 3a4€T MPOBOAATCA B YCTHOH (popMe MM BBINOJHSIOTCS B MUCBMEHHON (opme Ha
KOMIIBIOTEPE;

- UCIIOJIB3y€eTCsl crelraibHas yuebHas aynutopus i aun ¢ JIOB3 — ayn. 106 rnaBHoro yue6Ho-
ro kopmyca o aapecy 214013, r. CmonieHck, DHepreTuueckuii np-a, 1.1, 31aHue SHEePreTHUYecKoro 1H-
CTUTYyTa (OCHOBHOM KOpITYC).

[Tpn HEOOXOIUMOCTH TIpETyCMATPHBACTCSI YBEJIHMUCHUE BPEMEHH IS TIOATOTOBKU OTBETA.

[Tponienypa mpoBefeHUsT MPOMEXYTOUHOW aTTeCTallMd s OOYyYaloLIMXCsl YCTaHABIMBAETCS C
y9€TOM WX WHAMBHIYAJIbHBIX NCUXO(PU3NIECKUX ocoOeHHOcTel. [IpoMexyTodHass aTTecTanus MOXKET
MIPOBOJIUTHCS B HECKOJIBKO HTAIOB.

[Tpu mpoBeaeHUU TPOIIEYPHl OLIEHUBAHUSI PE3yJIbTAaTOB O0yUEHHsSI MPEITyCMaTPUBACTCS HCITOIb-
30BaHHE TEXHUYECKHX CPEACTB, HEOOXOIMUMBIX B CBSI3U C MHAWBUIYAIbHBIMU OCOOCHHOCTSMHU 00yvaro-
HIUXCSA. DTU CPEJICTBA MOTYT OBITh MPEAOCTaBICHbI (PUIHATIOM, UITM MOTYT HCIIOJIb30BAThCS COOCTBEHHBIE
TEXHUYECKUE CPEICTBA.

[IpoBeneHune mporeaypsl OLIEHUBAHUS PE3yJIbTaTOB OOyUEHHUs JOMYCKAeTCsl C HCIOIb30BAaHUEM
JMCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTUH.

Ob6ecnieunBaeTcs A0CTYNl K HHGPOPMALMOHHBIM U 0udauorpapuyeckum pecypcam B cetu UH-
TepHeT Il KaKaoro odydaromierocs B popmax, aaanTUPOBAHHBIX K OTPAHUYEHUSAM UX 37I0POBbS U BOC-
MpUATHS HHPOPMAITUHN:

JJIS CJIeNBbIX U CJ1a00BHASIIIHX !

- B Ie4aTHOM (hopMe YBEIIMUEHHBIM MIpUPTOM;

- B (hOpMe IIEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.

JJIS TJIYXMX U €1200CHbIIIAIINX:
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- B meyatHou dopme;

- B ()OpMe 3JIEKTPOHHOTO JJOKYMEHTA.

711 00YYAIONIUXCS ¢ HAPYIIEHUSIMU OTMIOPHO-IBUIaTeIbHOT0 anmapara:
- B Ie4aTHOU opMme;

- B (hOpMeE IEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.

9. VYUEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECHEYEHUE
JTUCHUIINHBI

OcHoBHas iMTEepartypa.

1. Jlyneiiko, T.I'. BBegenue B o0myro xumuto: yueOnuk / T.I'. Jlyneiiko; MunuctepcTBo obpaszo-
BaHUs U Hayku Poccuiickoit deneparn, DenepanbHoe rOCy1apCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE
yUpeXIeHUE BBICIIET0 TpodeccuoHanbHoro odpasoanus «FOxHBINH (QenepanbHbIi YHUBEPCUTET», XH-
mudeckuil pakynpteT. - PoctoB-u//l: U3narensctBo FOxHOTO denepanbuoro ynusepcurera, 2010. - 232
c. - ISBN 978-5-9275-0763-4; [Dnexrpounsiii pecypc]. - URL:http: //biblioclub.ru/index.php?
page=book&id=241121.

2. EropoBa, O.A. Xumus: yueoHoe nocooue / O.A. Eroposa, O.B. KoBabuykoBa. - M.: Poccuii-
CKUH YHUBEPCUTET JIpYKObI HapoaoB, 2011. - 156 c. - ISBN 978-5-209-03615-9; [DnekTpoHHBII pecypc].
- URL:http://biblioclub.ru/ndex.php? page=book&id=116319.

3. Koposun H. B. O6mas xumus: yue6. 1 ctyaeHtoB By3os / H. B. Koposun. — Uzn. 6-e, ucnp. —
M. : Bricmr. mk., 2005. — 556c¢.

JlonoJiHUTeILHASA JTUTEpaTypa.

1.Bapennos, B.K. DnexkrpoxuMudeckue cucteMsl U mporecchl: yueoHoe nocobue / B.K. Bapen-
oB, H.A. Poroxxuukos, H.®. YBapos. - HoBocubupck : HI'TVY, 2011. - 102 c. - ISBN 978-5-7782-1754-
6; [DnexTponnsiii pecypc]. - URL:http://biblioclub.ru /index.php?page=book&id=228776.

2. Amnapues, A.W. O6mas xumus. COOpHHK 3aJaHMiA ¢ TPEMEpaMu pelieHui : yaeOHoe mocobue /
A M. Anapnes, JI.U. A¢ponnna. — HoBocubupck : HoBocuOupckuii rocy1apcTBeHHbIN TEXHUUYECKUN YHU-
BEpCUTET, 2013. — 119 C. — Pexnm JOCTYyTIA: o MTOJIIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=228947 (nara ob6pamenus: 21.01.2021). — ISBN
978-5-7782-2255-7. — TekcT : 2EeKTPOHHBIH.

3. Moxos, A.H. CoopHuK 3a1au o oOuiel xumuu: yuedHoe nocodue / A.M. Moxos, JL.W. lypsI-
ruHa, U.M. AnrtommHa. - KemepoBo: KemepoBckuil rocynapctBennsiii yausepcurer, 2010. - 155 c. -
ISBN 978-5-8353-1312-9; [Omnexrtponnsiii pecypc]. - URL:http://biblioclub.ru /index.php?page=
book&id=232378.

4. CripaBOYHHUK 10 XUMHH: OCHOBHBIE TOHSATHS, TEPMUHBI, 3aKOHBI, CXeMbI, (POPMYJIIBI, CIIPaBOY-
HBIN Matepual, rpaduku: yaednoe nmocodue / JI.H. biunos, N.JI. Tlepdunona, JI.B. IOmamesa, P.I". Uy-
Buisie; Cankt-IlerepOyprckuii rocyapCcTBEHHBIH MOJIMTEXHUYECKUH yHuBepcuteT. - M.: Ilpocmekr,
2015. - 156 c. - buOmmorp. B kH. - ISBN 978-5-392-16695-4; [DnextpoHHBIH pecypc]. -
URL:http://biblioclub.ru/index.php? page=book&id= 251659.

5. I'nmeboBa H. b., Ocranenko JI.d. COopHuUk 3afau U ynpaxxHeHUH mo Kypey «Xumus». Cmo-
nerck PUO ¢unmana 'OY BITO «MBU (TY)» 2012. -124 c.

6. Ocranenko JI.®., ['medora H. b., Kopotkosa I'. B. CnioBapb-cripaBOYHUK OCHOBHBIX ITOHITHN U
TEPMUHOB IO XMMHUH ydeOHO-meTonuueckoe nocooue. — Cmonenck PO ¢ummana 'OY BIIO «MDU
(TY)», 2009.- 188 c.

7. COOpHMK MHIMBUAYAIBHBIX 33JaHUN 10 Kypey "Xumus" : [METOA. yKas. Ui CTYy/I€HTOB 00YyY.
o HampasiieHHto "OnektposHepretuka’, "TemnosHepreTuka’, "DIEKTPOTEXHHUKA, JIEKTPOMEXaHUKA U
anekTpoTexHosorun", "OnrorexHuka", "IIeKTpOHNKA U MUKPOUIEKTpOoHMKA", criel. "[IuieBas nHxeHe-
pus manbix npeanpusatuii] / CO MOU; coct. JI. @. Ocranenko, H. b. I'ne6oga, I'. B. KopotkoBa.— Cmo-
senck : CO MOUH, 2010 .— 52 c.
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8. Coopuuk nmabopatopHbix padot mo xumuu / CO MOU; coct. H.b.I'neboBa. — Cmonenck : CO
MDBMU, 2014. - 68 c.

Cnucoxk aBTOPCKMX MeTOAMYECKHX Pa3padoToK.

1. Pabouass terpaap mo xuMuu. MeToauueckue pekoMeHaauuu 1no kKypey «Xumusa» / Cocrt.:
CrnenuenkoBa C.B., KoporkoBa I'.B. — Cmonenck: PO ¢ummana ®T'BOY BO «HUY «MOU» B
r. Cmonencke, 2017. — 42 c.

2. CnenuenkoBa C.B. Komruiekt jekuuii no JUCHUIUIMHE «XUMUS» B (popMaTe MyJIbTUMETUHHBIX
MPE3CHTAIMK PacIloNoKeH Ha KadeapaabHbIX pecypcax B ayn. B 317.
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