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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 «DneKTpo3HepreTuka u IEKTPOTEXHUKA» (IPOPUIHh MOATOTOBKH: DIEKTPO-
SHEPreTHYECKUE CHCTEMbl U CETH) MOCPEICTBOM OOECHeUeHHUs 3TaroB (POPMHUPOBAHUS KOMIIETEHIUH,
npeaycmotpeHHbix @I'OC, B yacT npeICTaBICHHBIX HIKE 3HAHUM, YMEHHUI 1 HaBBIKOB.

3agaun:

- U3yYUTh MMOHATUWHBIN anmapaT, OCHOBHBIE TEOPETUUCCKUE MOJOKEHUS U METOAbI JUCITUTIIINHBI,

- OBJIAJICTh METOJaMU HAYYHOTO TO3HAHUS ISl OOBSCHEHUS XUMHUYECKUX SBICHHHA MpU padboTe
ANEKTPOOOOPYIOBAHUS,

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

- IPYBHUTH HABBIKU MTPOBEACHUS JJAOOPATOPHOTO MUCCIICTIOBAHMUS.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OII BO

JucturmuHa XuMHsE OTHOCUTCS K 00s13aTe€IbHOM YacTH MPOrpaMMBI.

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

b1.0.04 Bricmias maTeMaTHKa

b1.0.05 ®usmka

[lepedyensr mocieqyONUX AUCIUILUIMH, JIJII KOTOPBIX HEOOXOIUMBl 3HAHUS, YMEHUS U HABBIKH,
(dhopMupyeMble 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 un OII BO no nanHOMy HarpaBJI€HHIO IOATOTOBKH:

IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUS 1O JUCHHUIJIMHE (MOAYJII0), COOTHECEHHBIX
¢ HHAMKATOPAMH JOCTHKEHUS] KOMIIeTeH M

Komnerenuus NHaukaTopsl 1OCTHKEHUS KOMIIe- Pe3yabTarhl 00y4eHust
TeHLUI

OIIK-3. Cnocoben OIIK-3.3 ®opmMynupyeT KpUTepuu 3HaeT: BaKHENIINEe XUMUUECKNE TIOHSI-

NPUMEHSTHh COOTBET- | MCITOJIB30BAaHMS CPEJCTB TEOPETUYE- | THS U OCHOBHBIC 3aKOHBI XUMUH; KJIac-

CTBYIOLIMH (PU3UKO- | CKOTO M SKCIIEPUMEHTAIBHOTO HC- CU(UKAIMIO U HOMEHKJIATypy Heopra-

MaTeMaTHYECKUH al- | CIeOBaHUS IPU PEUICHNH podec- | HUUYECKUX COSAMHEHUIA.

napaT, METOJIbl aHa- | CHOHAJIbHBIX 3a]a4 YMeer: NpoBOIUTH yueOHO-

JM3a U MOJIEJINPOBa- WCCIIeIOBATEIILCKUH SKCIIEPUMEHT Ha

HUSI, TEOPETUYECKOTO OCHOBE BJIaJICHUS] OCHOBHBIMHU IIpHeMa-

Y SKCIIEPUMEHTAIIb- MU TEXHUKH padoT B JJaOOpaTOPUH.

HOTO UCCIIEIOBAHMS Bnaneer: HaBbIkamMu 1a00paTOpPHOTO

IPU PELICHUH MPO- UCCIIeIOBaHMs, PA0OThI ¢ XUMUYECKUMHU

(deccnoHaIbHBIX 3a- peakTHBaMu U pruOOpamMu; METOJaMH

nad XMMHUYECKHX M MaTEMAaTUYECKUX pacye-
TOB; METOJaMH 00pabOTKH MOTyUYeH-
HBIX pe3yJIbTaTOB.




Hanpaenenue noocomosxu 13.03.02 «dnexmposunepeemura u 1eKmpomexHuxa» C Dunnan

Ipogpune « Inexmpocunaboicernuey S
PIII 51.0.07 «Xumus» M3n_

OIIK-3.4 OnpenensieT COOTHOIICHUE | 3HACT: MPUEMbI OCYIIECTBICHUS MPO-
CPEACTB TEOPETUUECKOTO M SKCIEPU- | CTEHIIEr0 XMMHYECKOT'O IKCIIEPUMEHTA
MEHTAJILHOT'O UCCJIEIOBAHUSI IPU U cr1oco00B 00pabOTKHU €ro pe3yibTa-
peneHnH MpoecCUOHANBHBIX 331a4 | TOB.

YMeeT: NpoBOUTH pacyeThl 10 ypaB-
HEHUSM XUMHUYECKUX peaKIuid, pabo-
TaTh C XUMUYECKHUMH PEaKTUBaMHU, Jia-
060paTOPHBIM XUMHYECKUM 000pYA0Ba-
HUEM; 0pOpPMIIATH Pe3yIbTaThl
HKCHEPUMEHTAIBHBIX U TEOPETUYECKHUX
paboT, popmMyIHpOBaTH BHIBOIBIL.
Brnaneer: MeTogaMu XMMUYECKUX B Ma-
TEMaTHYECKHUX PacyeTOB; METOIaMU
00pabOTKHU NOJYYaeMbIX PE3yIbTATOB.
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4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

CTpyKTypa AMCUMIIMHBI:

Cecon 1 Cecons 2 Ceconn 3 Vioro aa Kypc

Axafemuieckmx 4acos AKagieMUeckuX 4acos AxaZemiieckux yacos AxafemuIeckmx 4acos 3e.

Ne |Mngexc Hauwmerosatine . et | e e " Ka. | Kypewl
ontpons) eir |Konrpons Hei | Kowrpons Hei | Kowrpons enens
PO 3 cero| KO | nex | nas | mp [Kken | cp [ KOHT PO lacero| KO | nex | nas | mp [ken | cp [ KOHT PO Bero| %" | niex | nas | mp |ken | cp |KOHT P Bero| K" [ niex | nas | mp |ken | cp [FOHT|Bcero| " oH
Tk pon Tar. pons Tar. pons Tar. pone
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OBO3HAYEHUS:

Buabl npomMe:kyTo4HOM aTTecTauu (BUABI KOHTPOJIA):
OK3 — 3K3aMe€H;

3a0 — 3a4eT ¢ OLICHKOM;

3a — 3auer;

Buawbl pador:

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

Jla6.— mabopaTtopHbie pabOTHI;

[Ip. — mpakTHYecKue 3aHATHS;

KPII — xypcoBast paboTta (KypcoBoil MpoeKT);

PI'P — pacuetHo-rpaduueckas pabdora (pedepar);

CP — camocTosTenbHas paboTa CTY€HTOB;

3.6.— 00bEeM AUCLUIUINHBI B 3a4ETHBIX €AMHUIIAX.



Hanpaenenue noocomosxu 13.03.02 «Dnexmposnepeemura u s1eKmpomexHuxa @
Ipogpunv «Onexkmpocnabrcenuey .
PIT 51.0.07 «Xumusi» M3U_

CMONIEHCKNIA
nnnan

Coz[epma}me JUCHUNJIMHDI .

Ne

HaumeHoBaHMe BUIOB 3aHSATHII U TEMATHK, COJAepP: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 paOOThI ralbBAaHUUYECKHUX 3JIEMEHTOB.
1.4 Koppo3usi mMeramioB. MeToibl 3alIMThl METAJUIOB OT KOPPO3HUHU.

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

2.1 TanpBanmdeckuii ameMeHT. OBJIaJICHIE METOIMKOW COCTABIICHUS TalbBAHUYCCKHX TIETICH U 13-
MEpEHHUsI HAIPSHKEHUSI TAIbBAHUYECKUX SJIEMEHTOB.

2.2 Koppo3uss MertauioB. 3amuTa oT Koppo3uu. M3yueHue yciaoBuil BOSHUKHOBEHHUS! 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-TpaduuecKoi paboThI.
CamocTosiTeibHasi padota no Teme 2. Ctpoenne aroma. KBanTtosbie 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 pacuEéTHO-TpaduuecKoil 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, BHIIOJIHEHNUE pacuEéTHO-TpaduuecKoi paboThI.
CamocrosiTejibHasi padoTa no teme 6. PactBopbl. PacTBopsI 2sekTpoauToB. PacTBops! Manopac-
TBOPUMBIX coennHeHuil. pH pactBopos. (15 yacos)

- U3y4YEeHHE TEMBbI 110 PEKOMEH0BAHHOM JINTEPATYPE, BHIMOIHEHUE pacu€THO-rpaduueckoil paboThI.
CamocTosiTeibHasi paboTa no Teme 7. OKUCIUTENTFHO-BOCCTAHOBUTENIbHBIE peakiuu. (15 yacos)

- U3y4YEeHHE TEMbI 110 PEKOMEHOBAHHOM JINTEPATYPE, BHIMOIHEHUE pacu€THO-rpaduueckoil paboThI.
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 ja-
6oparopnoii padote Ne 1.

CamocTosiTesibHAasi padoTa o Teme 9. DJIEKTPOJIN3 PACIIIIABOB U BOAHBIX PACTBOPOB AJIEKTPOJIHU-
TOB. (15 4acoB)

- U3y4€HHUE TEMBbI 10 PEKOMEHI0BaHHOM 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. [IoAroToBKa K MpakTHUECKOMY 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 MU3yYEHHOMY TEOPETUYECKOMY MaTepualy M HOJy4eH-
HBIM MMPAKTUYCCKUM HABBIKAM Ha TPAKTHYECKUX 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)
WnauBuyanbHbIE U TPYIIIOBbIE KOHCYIbTALUH 110 JUCLIH-
IJIMHE

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

TexHosnorus o0yueHus B COTpyJHUUYECTBE (KOMaHIHAs,
rpynmnosasi paboTa)

3 JIaGoparopHas paboTa TexHo0rHs BBINONIHEHUS Ja00PAaTOPHBIX 3aJaHUN B MaJIoH
rpynmne (B 6purane)
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-METOAMYECKUM MaTepHajaMm 1o AUCLUILINHE)

) 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 TUCHUIIIIMHE — 3K3aMeH Ha 1-m Kypce.
Ilepeyennb BOPOCOB K 3K3aMeHY IO Kypcy «XUMHsD»

1. CoBpeMeHHBIE MIPEACTABICHUS O CTPOCHUH aTOMa, MOHsATHE opOuTanu. KBaHTOBBIC ynca (TiaB-
HOE, OpOUTAIBHOE, MArHUTHOE) CITMHOBOE, MX (PU3NYECKUI CMBICH (Ha TpUMepax).

2. OnexkTpoHHBIE (HOpMyIBI aTOMOB. [[pHHIHITEI ¥ IOPSIOK 3aIMlOIHEHUSI AaTOMHBIX OpOUTanel MHO-
TO3JIEKTPOHHBIX aTOMOB (MPUHLKI MHUHMUMyMa 3Hepruu, npunuun [laymu, npasuno ['yHaa, mpaBuio
KrneukoBckoro) (Ha mpumepax). Ilonstue o popMupyroniem 3JeKTpoHe.

3. [Ilepmommueckas cuctema snemeHToB JI. I.MenneneeBa. OCHOBHBIE CBOWCTBAa aTOMOB (pajanyc,
SHEPrUsl  WOHM3AIMH, CPOJACTBO K  DIEKTPOHY, DIEKTPOOTPUIATEIBHOCTh,  OKHCIUTEIHHO-

7




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

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

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

5. HoHHas cBs3b, €€ 0COOCHHOCTH, MEXaHU3M 00pa3oBaHus. CBOWCTBA BEIIECTB C HOHHOW CBS3BIO.
Mertannudeckas CBsi3b U 00IIIHE CBOMCTBA METaJLIOB.

6. KommiekcHsie coenuHeHus: cTrpoeHue, knaccuukanus. CTyneHyaras IUCCOUUAIMs KOMILICKC-
HBIX COeIUHEeHH. MaTemaTtnyeckoe BbIpaK€HHE KOHCTAHThl HECTOMKOCTH KOMILIEKCHOTO HOHA. Bunbl
CBSI3U B KOMITJICKCHBIX COCMHEHUSX.

7. T'mOpuau3zanusi aTOMHBIX opOHTanell mpu o0pa3oBaHUHM XMMHUYECKOM cBs3u. Tumbl rubpuansa-
un. [IpocTpaHCcTBeHHAsS CTPYKTYpa M NOJISIPHOCTh MoJieKyJ (Ha nmpumepax BeF,, BClz,CH4, NH3).

8. Ilousatue u mpeamer TepMoauHaMuku. [loHsTHE 0 Mapamerpax U QYHKIMSIX COCTOSHUSI CUCTe-
Mbl. TeruioTta u padota. BHyTpeHHsist sHeprus, 3HTanbnus. [lepBblil 3aK0H TEpMOJUHAMUKY.

9. Temnnosoi a3pdext peakiuii. Tepmoxumudeckue ypaBHeHus. 3akoH ['ecca U crneAcTBUs U3 3aKO0-
Ha B TEPMOXHMMUYECKUX pacueTax (Ha MpuMepax).

10. Dutponus kak ¢yHkius cocrossHus cuctemsl. |l u 1l 3axonsl TepmoguHamuku. CriocoOsI ompe-
JeTICHHUSI I3MEHEHUS SHTPOITUH B XO€ XUMHUECKUX peakiuid. Vi3aMeHeHne sHTpornuu mpu (pa3oBbIX nepe-
xonax. CtangapTHas SHTPOMHs 00pa30BaHUs COCTUHEHUS.

11. Ompenenenue HampaBieHUsT U Ipeleia CaMOIPOU3BOJBHOTO  MPOTEKAHUS  PEAKIIM.
DOHTaNbIUUHBIA U SHTpONUIHBIM ¢akTopbl. CBoOonHas 3Heprus ['mb0ca. Temmeparypa paBHOBECHS.
Cas3pb sHeprun ['n606ca ¢ KOHCTaHTON PaBHOBECHSI.

12. TloHsATHE O CKOPOCTH ¥ MEXaHM3MaX XMMHUYECKOW peakIu. 3aKoH ACUCTBHUS Macc JUIsl TOMO- U
reTeporeHHbIX peakiuil (Ha nmpuMepax). 3aBUCUMOCTb CKOPOCTH PEAKIMH OT KOHILIEHTpAIMi BEIIeCTB,
JaBlieHUs] 1 00beMa CHUCTEMBI, IJIOLIa/ i TTOBEPXHOCTH pa3zena das.

13. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaknuu ot Temneparypsl. [Ipasuwino Baat-I'odda. Duep-
I'Msl aKTUBallMU. YpaBHeHUE AppeHnyca. DHepreTudeckre JuarpaMMbl XoJa 3K30- U IHI0TEPMHUYECKON
peaxuu.

14. OxucnurenbHO-BOCCTAaHOBUTENbHBIE TMpouecchl. [loHsATHE 00 OKMCcIHMTENe, BOCCTaHOBHTEINE,
OKHCJIEHNUH, BOCCTaHOBJIEHUU. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEILIECTB, UX 00OCHOBaHUE
C TOYKHU 3peHus cTpoeHus atoma (Ha mpumepax). Tunel OBP (¢ npumepamu). MeTos 35ieKTpoHHOTO 0a-
naHca (Ha mpumepe).

15. T'anbpBaHuyeckue 37aeMeHThI: ycioBus padoTel. D/IC u Hampspkenue. CrnocoOsl pacuera D/C.
YcTpolicTBO ranbBaHMUYECKOTo 3neMeHTa Jlannans-SAkobu, cxema ero paboThl, AJIEKTPOAHbBIE MPOIIECCHI,
TokooOpa3yromias peakius. [1Ikana cTaHIapTHBIX ANEKTPOJHBIX TOTEHIHATIOB.

16. Dnektponu3 coiielt (Ha mpuMepe AJISKTPOJIN3a PacTBOpa COJIM ¢ PACTBOPUMBIM aHOI0M). Cxema
anekTposn3a. IlocienoBareabHOCTh AMEKTPOAHBIX IpoueccoB. KonnuecTBEHHbIE 3aKOHOMEPHOCTH AJIEK-
Tpoau3a (3akoHbl Papajesi, BBIXO 110 TOKY).

17. Koppo3us meTaimioB, €€ BHbL. YCJIOBUS MPOTEKAHUS 3JIEKTPOXUMHUYECKOW KOppo3uu. Cxembl
MHUKPOTaJTbBAHHYECKUX KOPPO3MOHHBIX JJIEMEHTOB, YPaBHEHHs aHOMHBIX W KAaTOMHBIX IPOIECCOB (Ha
npumMepe). BogopoaHas u KuciopoiHast 1€HOIspU3aIHsl, YCIOBUS €€ YCHICHHS.

18. Mertammnveckrne U HEMETAUTHIECKHAE MTOKPBITHS KaK METOJ] 3alUThl OT KOppo3uu. CXeMbl Kop-
PO3HOHHBIX JIEMEHTOB, BOSHUKAIOLIUX MPU HAPYIIECHUN METANTHYECKUX MOKPHITUH (Ha IpuMepax).

19. CymHOCTh 3JEKTPOXUMHUYECKHUX METOJOB 3aIIUTHl OT KOPPO3HWH (aHOMIHAs, KaToIHAs, MPOTEK-
TOpHasl 3alluTa). YpaBHEHHs MPOLIECCOB, MPOTEKAIOIUX HAa aHOJHBIX M KATOIHBIX Yy4acTKax MpH dJIEK-
TpoxuMuueckon 3amure. [laccuBHOCTh MeTaioB. JlerupoBanue.

TunoBble 3k3aMeHALMOHHBIE 3a1a4H
1. HamumwuTe mosHYI0 3JeKTpOHHYIO (popmyiry atoma Xpoma. K KakoMy ceMeWCTBY OH OTHOCHTCS?
VYKakuTe ero BHEIIHUHN 3JEKTPOHHBIM ypOBEeHb, (POPMHUPYIOIIUI 3JIEKTPOH, 3HAUCHHUS] KBAHTOBBIX YHCET
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U1 GOPMUPYIOIIETO 3IEKTPOHA, IEPEUUCTUTE BCE €r0 BO3MOKHbIE BaJIEGHTHOCTH.
2. 3anummTe MONHYIO 3JIEKTPOHHYIO (OPMYIy aToMa sieMeHTa ¢ (GOPMHPYIONIUM dIEKTPOHOM 4p*.
YKkakuTe Bce ero BO3MOKHbIE BaJCHTHOCTH U 3HAYEHHUS KBAHTOBBIX YMCEN JJI (OPMUPYIOLIETO AJIEK-
TpOHa.
3. Tlonp3ysicek Tabiuuei 31eKTPOOTPUIIATETLHOCTEH, ONPECIIUTE XapaKTep CBsI3eH B MOJIEKYJIe CEpHOU
KHUCJIOTBI U €€ HAaTPUEBOU 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 peakmuu, mpoTekarIiei B COOTBETCTBUH ¢ TepMOXUMHUYECKUM ypaBHeHHEM 3Ho+N2=2NH3+92 kJIx
BbIeTIIOCH 23 kJIk TeruoTel. Paccuuraiite o0beM (J1) 3aTpaueHHOr0 BoJopoa (H.Y.)
6. VYxkaxwure TeMiiepatypy paBHOBecus U TeraoBor 3¢ dekt peakuuu: 2A=B, ecnu uzMeHneHue HTPo-
UM B Xo/1e 3Toi peakuuu paBHo -20 J[x/K, a crangapTHbIE SHTANBINU 00pa3oBaHus BemecTB A u B co-
OTBETCTBEHHO paBHBI -5 KJ[K/Monb 1 -50 kJ[>K/MOb.
7. Paccunraiite, kak uaMeHHTCs CKOpocTh peakiuu 2NOr) + Oy = 2NOyr) (K= 0,2, y = 2), ecnu: a)
YBEJIIMYUTH 00bEM CHCTEMBI B 2 pasa; 0) yBenuuuTh KoHueHTpanuio NO B 2 pa3a; B) yMEHbIIUThH TEMIIe-
parypy Ha 30°?
8. HauanbHble KOHIIEHTpANUHU pearupyronux BernecTs B peakiui 4NHs(r) + 302(r) = 2N2(r) + 6H20(r)
paBHbl cootBeTcTBeHHO 0,9 M 0,5 Monb/n. OnpenenuTe CKOPOCTh PEAKIMK K TOMY MOMEHTY, KOTJa KOH-
terTparus Boabl crana 0,1 mons/m. (k = 0,2).
9. Kyna cmecrutcs paBHoBecue cucteMbl 2A(T) + B(r) = C(r) + 3/I(T) (AH > 0) 1 kak npu 3TOM u3Me-
HUTCSl KOHCTaHTa PaBHOBECHS, €CIIH a) YBEIWYUTH JaBJICHUE B CUCTEME; 0) YMEHBIIUTh 00BEM CHUCTEMBIL;
B) MOBBICUM, TEMIIEpATypy: T) YBEIUMYUTh KOHIICHTPALIMIO BemecTBa B, 1) BBecTH Katanuzarop?
10. PaccuuTaiite BenmnuuHy KOHCTaHTHI paBHOBecHs i peakiun CHa(r) + 202(r) = CO2(1) + 2H20(1),
€CJIM U3BECTHO, YTO UCXO/IHbIE KOHIIEHTPAIMM METaHa U KUCIIOPO/ia PaBHbI COOTBETCTBEHHO 6 MOJIB/I U 8
MOJIb/JI, a K MOMEHTY HACTYIIJICHUS paBHOBECHs MpopearupoBano 50% kucioposa.
11. Tlonbepute ko3¢ ULIMEHTH B ypaBHEHUU pEAKLUUU METOJOM OJJIEKTPOHHOIO OajaHca, yKakKuTe
OKHCIIUTEb U BOCCTAHOBUTEIIB!

MnSO4 + KIO3 + KOH— MnO: + 12 +K2S04 + H20
12. PaccumTaiite 3/IC xee3HO-IIMHKOBOTO TaJlbBAHMYECKOTO AJIEMEHTA MPU CTAHJAPTHBIX YCIOBHSX H
IIPU U3MEHEHUH aKTUBHOCTEH MOTEHIMAIONPEIENSIONINX HOHOB B pe3ysibTaTe padoThl a1eMenTa B 10 pa3
[0 CPAaBHEHMIO CO CTAHJAPTHHIM 3HaueHHeM. COCTaBbTE€ CXEMY T'aJIbBAHUYECKOTO AJIEMEHTA, 3allUIINTE
YPaBHEHHMS JIEKTPOHBIX MPOIIECCOB U TOKOOOPA3YIOIIEeH peaklnu.
13. CocrtaBbTe cxemy paOOTHI JIUTHEBO-IIMHKOBOTO ['D, 3amuImmTe ypaBHEHHUS JIEKTPOTHBIX TPOIECCOB
U TOKOOOpasyroliel peakuuu, paccuntaiire e I/1C npu cTaHIApTHBIX YCIOBUSAX (ABYMsSI CIIOcOOaMM).
[MpuBeuTe rpadvK MOISPU3AMUOHHBIX KPUBBIX.
14. CocraBbTe cxemMy pabOThI JKeJIe3HO-BOJOPOJHOTO TaIbBAHUYECKOTO AJIEMEHTA, 3alUIIUTE YPAaBHEHHS
AJIEKTPOJIHBIX TIPOIIECCOB M TOKOOOpasytromiel peakiuu, paccuntainte IJC (ycnoBus crangaptabie). Kak
Oyzner u3MeHsTbes pH cpebl B aHOTHOW U KaTOAHOM 30HaX mpu ero padore?
15. PaccumTaiite moTeHIMal KaToAa rajlbBaHUYECKOrO 3JIEMEHTA, €CJIM aHOJOM SIBIISIETCS MarHUEBBIN
311eKTpo (aMgz+) = 1), AG%95 (TOp)= -308,8@ , N=2.

MOTb

16. PaccuuTaiite BpeMsi, HEOOXOIUMOE ISl TMOJTYUYCHHs] HA JKEIE3HOM H3JCIHH IIMHKOBOTO MOKPBITUS
Maccoi 65 T MpHu NpoXOKIECHUHN TOKa CHiIoi 4 A uepe3 pacTBOp cyib(dara IIMHKA, €CIH BBIXOJ MO TOKY
nuHKa paBeH 50%. 3anuiunTe ypaBHEHHs MPOLECCOB, MPOTEKAIOMIMX Ha JKEJIe3HOM KaToje (M3IeNuu) U
IUHKOBOM aHoje (pH=3).
17. Kaxkoit mMeTamn MOXXHO HCTOJh30BaTh B Ka4eCTBE aHOMHOTO TMOKPBITHS IJS 3alIUTHl OT KOPPO3UU
cranpHoro m3aenus (pH = 11)? CocraBpTe 000CHOBaHHYIO PacYETOM CXEMY MHUKPOTAIbBAHUYECKOTO
KOPPO3HOHHOIO 3JIEMEHTA, 3alUIINTE YPaBHEHUS TIPOIIECCOB.
18. O6ocHyliTe BO3BMOXHOCTh MPOTEKAHM KOPPO3UH CIIaBa cepedpa u meau B kucioi cpeae (pH = 6)
Ha Bo3ayxe. CocraBbTe cxeMy MI'O, 3anuimTe ypaBHEHHS PEAKIMM, IPOTEKAIOLUIMX HA aHOAHBIX U Ka-
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TOJIHBIX y4acTKax.
19. Kakoii metamn OyaeT pa3pymaThCs IPU KOPPO3UH JIATyHHU (CIIaB MM U IIMHKA) B KHCIION cpejie Ha
Bo3ayxe? (ypaBHEHUE).

MNPUMEP 3AJIAHUSA HA PACUETHO-TPA®UYECKYIO PABOTY 110 KYPCY «XUMMUS»

|. a) maiite Ha3BaHuA 10 GopMyJiaM U YKaxXuTe (OPMYJIbI 110 Ha3BaHUsAM: (pocdaT HATpHsl, TUIPO-
KapOOHAT JIMTHSI, XJIOPHAs KUCIO0Ta, 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—(cpeansist, Kucias COJu);

T') HAITUIITUTE TTOJIHBIC HOHHBIC U MOJICKYJIIPHBIC YPAaBHEHUS 110 MOHHBIM HJIU TI0 MOJICKYJISIPHOMY
MIOJIHOE U COKPAIllEHHOE HOHHBIE:

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

1) COCTaBbTE YPAaBHEHUsI PEAKI[UU COOTBETCTBYIOIIME CIEAYIOIIMM CXeMaM; peBpaieHui. Jlaiite
HAa3BaHMsI UCXOIHBIX BEIIECTB U KOHEYHBIX MTPOTYKTOB:

1) Ca—»Ca0O—CaS0s—Ca(OH),—CaO—CaCl;

2) S>H2S—>S0,—>KHS03—K2S04—BaS0Os.

YpaBHEHHE MTPEBPAIICHHS BBIJICIICHHBIX BEIIECTB HAMMUCATh B MOJIEKYJISIPHOM, MTOJIHOM U COKpa-
IIICHHOM 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 (hopMyie a) 711 POPMUPYIOLIETO IEKTPOHA; 0) ISl SJEKTPOHOB BHEIIHETO KBAHTOBOTO
CJ1041;

5) 0OBSICHUTE IEPUOTUIHOCTH U3MEHEHHS YKa3aHHON XapaKTEPUCTUKH aTOMa: 31eKmpoompuya-
MenbHOCb.

1. Ykaxwure xapakrep cBszeit B Mojiekyie KoSOs, st yero n3o0pasute rpadudeckyro Gopmyty
yKa3aHHOTO coeinHeHHs U paccuuTaiire ADO (pa3HOCTb ANEKTPOOTPHUIIATEIBHOCTEN) aTOMOB, MEXK]Y KO-
TOPBIMU MMEETCSI XUMHUECKast CBsI3b. [IJIs1 KOBAJIEHTHOH CBSI3M YKa)XKUTE HAIIPABIEHHOCTb, MOJISIPHOCTH,
KpPaTHOCTb.

2. O6bscuuTe obpazoBanue Mosekysl HCI mo Metony BaieHTHBIX CBsizeil, H300pa3uTe aTOMHO-
OpOUTANIbHYIO CXEMY MOJIEKYJIbI.

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

a) JINTaH]IbI,

0) KOOpIUHAIIMOHHOE YHUCIIO;

B) 3apsi] KOMIUIEKCHOTO HOHA U 3apsi]] KOMIUIEKCOOOpa3oBaTelIs;

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 ONpeJeINTe, KAaKO! (IHA0- UITU IK-
30TEpPMHUYECKO) ABIISETCS JaHHAs peaKIMsl, BO3MOXKHO JIM IIPOTEKaHUE €€ IPU CTaHIAPTHBIX YCIOBUSX.

3. PaccuuraiiTe Temeparypy paBHOBECHS PEaKIMH U YKKUTE, IPU KaKuX Temieparypax (00ib-
LIMX WM MEHBIIUX 1) peakiust OyeT MpoTeKaTh, U €€ KOHCTaHTa PaBHOBECHs OyJeT OOIbIlIe €JMHULIBI.

4. Paccuuraiite BeaMunHy KOHCTaHThl paBHoBecus npu T = T, + 500 K u cpenaiite BbIBOA O
HAIIPABJICHUU CaMOIIPOU3BOJILHOIO NPOTEKAHMS PEAKLUMU IIPU JAHHOM TeMIIeparype.

V. 3anumure BbIpaXEHHE 3akoHa jaeWcTBus Macc (3[AM) nmns  ypaBHEHUS peakuuu
H3POu4+2NaOH ) = 2H20 6+ NazHP O

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

3. Onpenenute n3MEHEHHE KOHIIEHTpAIUil HCXOIHBIX BEmeCTB ACycx.

4. Onpenenute OCTaBIIMECS KOHLIEHTPALNUN UCXOAHBIX BEECTB Cron.

5. llpuaumast K = 0,2, a U1 TeTEpOTreHHON peakiiu emie S = 1, onpeaenuTe CKOpoCTh PEaKkiuu
B JIaHHBI MOMEHT BpeMeHH (ULx).

6. YKaxuTe, KaKk BIUsAET U3MEHEHHE JaBjieHus (00beMa CUCTeMbl) HA U3MEHEHHE KOHIIEHTPALUU
TBEPAbIX, KUJKUX U ra3000pa3HbIX BEUIECTB.

7. o BeIpaskenuto 3IM ompenenure, BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKIMH MPH U3Me-
HEHUU JIaBJIeHUs WM 00beMa, YKa3aHHOTO B YCJIOBHH.

V1. [IpocTaBbTe CTEMEHN OKUCIICHUS JJIEMEHTOB B MCXOJHBIX BEIISCTBAX U MPOJYKTAX PEAKIIUU
KNO2 + KMnO4 + H,0 = MnO2 + KNO3 + KOH.

2. VKaXWTe JIEMEHTHI, MEHSIOIIUE CTCIICHb OKUCIICHUS B XOJIC PEaKIIHH.

3. CocraBbTe 3JIEKTPOHHBIE YPAaBHEHUS pEaKIUi OKUCICHHUS U BOCCTAHOBIICHUS, YKAKUTE OKHUC-
JINTE]Ib ¥ BOCCTAHOBUTEb.

4. TlpoBeaute OanaHC ANEKTPOHOB U HAIUTE OCHOBHBIE KOA((DUIIMEHTHI.

5. TlpocraBbTe HaiileHHBIC KOXPPUITUSHTH B YPABHCHUU PEaKIUW Iepe]l OKUCIUTEIEM, BOC-
CTaHOBUTEJIEM U MPOIYKTAMH UX BOCCTAHOBIICHUS U OKHCIICHUS.

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

7. JIokaXWTe C TOYKH 3PCHHS CTPOCHHUS aTOMa, KaKWe CBOWCTBA (OKHCIHMTEIbHBIC, BOCCTAHOBH-
TEJbHBIE WIIM ABOWCTBEHHBIC) MOXKET MPOSBIATH B peakuusx Mn B BemiectBe KMnOa.

VII. Ucxonsa u3 3HaYeHUH CTaHAAPTHBIX JEKTPOIHBIX MOTEHIMAJIOB, CJeNIaiiTe BBIBOJ, KaKOW U3
3JIEKTPOJIOB SIBJIAETCS AaHOJOM, KaKOH — KaTOJIOM.

2. CocraBbTe cxeMy paOOThI raJibBaHUUECKOT0 eMeHTa Zn, Ag,

3. 3anummuTe ypaBHEHHUSI SJIEKTPOTHBIX MPOIECCOB U TOKOOOPA3yIOIIEH PeaKInu.

4. Paccuuraiite AG® Tok0o0Opa3yromeil peaxiyH.

5. PaccunTaiite 9/C ranpBaHHYECKOIO 3JIEMEHTA B CTaHJAPTHBIX YCIOBHUAX JBYMSI CIIOCOOAMU:
yepe3 pa3HOCTh NOTEHIMAI0B U uepe3 AG°.

6. Paccunraiite norenumansl 1 OJIC npyu M3MEHEHHH AKTUBHOCTH IMOTEHLIHAI-ONPENEISIOMINX
MOHOB Y JIEKTPOJIOB B pe3yJibTaTe paboThl anemenTa B 10 pas.

7. W300pa3ute rpaduk NOISPU3ALHMOHHBIX KPUBBIX aHOJIHOTO U KaTOAHOTO ITPOLIECCOB.

VIII. Onpenenure aHOHBIE U KaTOAHBIC YUacTKu: JKenezrnoe uzdenue + npomexmop. llpu HeoO-
XOJUMOCTH TTOI0EPUTE HYKHBIM METAJLI COTJIACHO 3a/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 OKUCIIUTENIEH.

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 aHooOHo2o npoyecca?

B ¢unmane ucnonp3yercs cucrema ¢ TpaAUIIMOHHOW IIKAION ONEHOK — "oTnuvHo'", "xopomio",
"yI0BJIETBOPUTENBHO", "HEYJOBIETBOPUTEILHO", ""3auTeHO", ""HE 3aUTeHO".

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

Ounenka KpuTepun oneHku pe3yjbTaToB
10 TUCHHUILIMHE 00y4yeHMsI 10 JUCHUILIMHE

BeictaBnsiercst oOyuaromemycsi, 00HapyXHUBIIEMY BCECTOPOHHEE, CUCTEMATUIECKOEe U
ry0oKoe 3HAHWE MaTepUaliOB M3YyUEHHOH MUCHUIUIMHBI, YMEHHE CBOOOIHO BBINOJ-
HATH 3aaHMs1, IPEyCMOTPEHHBIE IPOTPAaMMOM, YCBOUBIIUN OCHOBHYIO M 3HAKOMBIH C
JIOTIOTHATENBHON JTUTEpaTypol, pEeKOMEHIOBAaHHOMN pabodell mporpaMMoi TUCITUILIH-

COTJIIMYHOY/
«BAUTCHO HBI;, TIPOSIBUBIIIEMY TBOPUYECKHE CITOCOOHOCTH B TIOHUMAaHHH, H3JI0KEHUH W MCTIONB30-
y BaHWH MAaTE€PHUAJTIOB H3yUYEHHOHN NUCIMILTAHEI, 0€3YIIPEUYHO OTBETUBIIEMY HE TOJBKO Ha
fg;g?:ggi» BONPOCHI OMiIeTa, HO U Ha JIONOJHUTEIbHBIE BOITPOCHI B paMKax padodell mporpaMmmbl
JTUCUUIUIMHBL, TPABWIBHO BBINOJHUBLIEMY MpakTUYecKoe 3agaHue. OneHka mo Juc-
IUIUIMHE BBICTABJISIOTCS 00yYa0IEeMycs ¢ YI4ETOM Pe3yJIbTaTOB TEKYIIEro KOHTPOJIS.
Komnereniuu, 3aKkperyi€HHbIe 3a IUCIUILUIMHON, COPMHUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBIN.
BricTaBnsiercst oOydatomiemycsi, 0OHaApYKHUBIIIEMY TTOJTHOE 3HAHUE MaTepralia H3y4eH-
HOW NMCIUIUIMHBI, YCIEUIHO BBHIMOJHSIONIEMY MPEAYCMOTPEHHbIE 3aJlaHUsI, YCBOUB-
«XOpOIION/ IIeMy OCHOBHYIO JIHTEPATYPY, PEKOMEH/I0BAHHYO pa6voqe1?1 NpOrpaMMou JUCIUILIN-
«3AUTEHO HbI; TOKa3aBIIEMY CHCTEMATHYECKUH XapakTep SHAHHH N0 TUCLMILIMHE, OTBETHBILIE-
y My Ha BCE BOIIPOCHI OWJIETA, NMPABUILHO BBIMOJIHUBIINKN MPAKTHUECKOE 3aJIlaHUE, HO
522222;%): JIOIYCTHUBIIKN TIPH 3TOM HENPUHIUIHAIbHBIC OMMOKU. OIeHKA 10 JUCIHILIMHE BbI-

CTaBISIOTCS 00yYArOMEMYCsl ¢ YIETOM PE3yJIbTATOB TEKYILEr0 KOHTPOJISL.
KomnereHiiuu, 3akperuiéHHbIe 33 TUCIUIUIMHON, C(hOPMUPOBAHbI HA YPOBHE — «IIPO-
JIBUHYTBIIY.

BricraBnsercst o0yuatonieMmycs, 0OHapyXKUBILIEMY 3HaHHE MaTepralia H3y4eHHOU Auc-
LIUIUTMHBL B 00bEeMe, He0OX0IMMOM JUI AajbHEHIIeH yueObl U npeacToserd paboTsl
1o Npodeccu, CIPaBISIONIEMYCsl C BBIMOIHEHUEM 33JJaHHUi, 3HAKOMOMY C OCHOBHOI
JTUTEepaTypor, PeKOMEHJOBAHHOI paboueil mporpaMMoi AMCUIWIUIMHBL, JOITYCTHBIIE-
MY MOTPELIHOCTh B OTBETE HAa TEOPETUUECKUE BOMPOCHI H/MIIM IIPH BHIMOJIHEHUU TPaK-
TUYECKUX 3aJIaHHii, HO 00JaaloIeMy He0OX0IMMBIMY 3HAHUSMU ISl UX YCTPAHESHUS
MOJI PYKOBOJICTBOM TIPETIOAABATENs], TUOO HETPABUILHO BBITOJHUBIIEMY MpPaKTHYe-
CKO€ 3a/laHue, HO N0 YKa3aHHIO MPENOAaBaTeNsl BHIIOIHMUBILIEMY ApPYTHe MpaKTHYe-
CKHE 3aJJaHMsI U3 TOTO XKE pa3/iesia AUCIUIUINHEL..

KomnereHnuu, 3akperuiéHHbIe 3a AUCHUILIMHON, CPOPMHPOBAHBI HA YPOBHE — «IIO-
POTOBBIIY.

«YJOBJIECTBOPUTEIBHOY/
«3a4yTeHo (yIOBIETBOPU-
TEIBHO )»/

«3aYTCHOY»

BricraBusercs o6yanomeMy05{, O6Hapy>KI/IBHICMy CCPBLC3HBIC HpO6€J'II>I B 3HAHHUAX OC-
HOBHOI'0O Marepuajia H3y‘leHHOﬁ AUCHUILIMHBI, OOMYCTHUBIICMY IMPUHOUIIAAIBHBIC
OIIMOKH B BEITIOJTHCHUN 3a,I[aHPII>i, HE OTBCTUBUIEMY Ha BCE BOIIPOCHI ouiera u JOIT0JI-
HUTCIIbHBIC BOIIPOCHI U HCIIPABUJIBHO BBITIOJIHUBHICMY MNPAKTUYCCKOC 3aJaHUC (Henpa—
BWJIBHOC BBLIITOJHCHUC TOJIBKO TMPAKTUYCCKOI'0 3aJaHusl HC ABJIACTCA 0).'[H03Ha‘lH0ﬁ

<<H€y,Z[OBJ'IeTBOpI/ITeJ'IBHO»/
HC 3a4TCHO
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MPUYUHOMN JIJISl BBICTABJICHUS OLICHKU «HEYJIOBJICTBOPUTEIILHO»). Kak mpaBuio, oreH-
Ka «HCYJOBJICTBOPUTEIHHO CTAaBUTCH CTYACHTaM, KOTOpPHIE HE MOTYT IMPOJOIKHUTH
oOydeHune 1Mo 00pa3oBaTeNFHOW MpOrpaMMe O3 MOTIOHUTENBHBIX 3aHATHH MO COOT-
BeTCTBYMOINEH auciuiuivHae. ONeHKa M0 TUCIUILTUHE BBICTABIISAIOTCS 00ydYaromeMycs
¢ y4€TOM pe3yJbTAaTOB TEKYIIEr0 KOHTPOJIS.

Komnerennun Ha ypoBHE «IOPOTOBBII), 3aKPEIUIEHHBIE 332 NUCIUILUIMHON, HE cpop-
MHPOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Y4ebHoe 1 yueOHO-1a00paTOpPHOE 000PyI0BaAHHE

Vuebnas ayauTopus i MpOBCIACHUA 3aHATHN JICKOMOHHOI'O TUII4, I'PYIIIOBBIX U MHAWBUAYAJIb-
HBIX KOHCYJIbTALlUH, TEKYILEro KOHTPOJIS U IPOMEXYTOYHOM aTTeCTalluy, OCHAIIEHHAs:

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

Jlis mpoBeeHust 3aHATHH 1a00paTOPHOro TUMA UCHOJIb3YIOTCS ClIEHUATU3UPOBAaHHbIE Ja0opaTo-
pun Ne 2 u Ne 3: nmabopatopus B-316 u B-318, pacnonoxenusie o aapecy 214013, r. CmoineHnck, DHep-
FeTHYECKUii 1p., /1.1, 3MaHNe YIHEPreTHYECKOr0 HHCTUTYTa (J1abopaTopHsIil Kopiyc Ne 2).

JlabopaTopusi xumuu Ne 2 — (15 paGounx MecT) 0o0OpyAOBaHUE U PEAKTUBBI ISl IPOBEACHUS
XMMHYECKHUX IKCIIEPUMEHTOB, MEPHAsl TIOCY1a, YCTAHOBKU AJIS U3YUYEHMsI IPOLIECCA KOPPO3HUH, ONpeee-
Hus DJIC ranbBaHnueckoro snementa, pH-merp Okcnept 001, koMIuIeKT 000pyI0BaHUS AJIsl U3YUECHHUS
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEH JJIEKTPOJIM3a, YCTAHOBKA JUIS M3YyYEHUs ONTHYECKHUX SIBJICHHUH B
KOJUIOM/IHBIX PacTBOPax, MUKPOCKOII, JIEKTPUUECKUE TUTUTKH.

JlaGopatopusi xumuu Ne 3 — (15 paGounx MecT) 000pyAOBaHHE M PEAKTUBBI JIJISl MPOBEICHUS
XUMHUYECKHUX IKCIIEPUMEHTOB, MEPHAsl TIOCY/1a, YCTAHOBKH ISl U3YUYEHHsI IIpoliecca KOPPO3HUH, orpeiese-
Hus DJIC ranpBannyeckoro snementa, pH-merp Oxcnept 001, koMIUIeKT 000pynOBaHUS Ul U3Y4YEHUS
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEW JJIEKTPOJIN3a, YCTAHOBKA ISl M3YyYEHHS ONTHYECKUX SIBJICHUM B
KOJUIOMJIHBIX PAaCTBOPAX, MUKPOCKOIL, JIEKTPUUECKHUE TTUTKH.

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

Jis caMocTOATENIbHOM paboThl 0O0YYaIOLIMXCS MO JAUCHUIUIMHE HCIIOJIB3YEeTCsS MOMEIICHUE s
CaMOCTOATEIIHON PaboThl 00yUYaIOIIMXCs, OCHAIIICHHOE:

- CNIELMAIN3UPOBAHHONW MeOeNbIo; TOCKON ayIUTOPHOH; MEePCOHAIBHBIM KOMIBIOTEpAMH C TOJI-
kioueHueM k cetu "UnarepHet" u nocrynom B JUOC 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 UCHOJIB3YIOTCS CIEAYIOUIME AONOJHUTEIbHBIE METObI 00yUe-
HUS, TEKYIIEro KOHTPOJIsS YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTallui OO0YYaroIuXcs B 3aBHCUMOCTH
OT UX UHJIUBUAYAIBHBIX OCOOCHHOCTEN:

JJIS CJIeTBIX M CJIa00BHSIIIMX:

- IeKIUH 0(hOPMIISIFOTCS B BUJIE 3JIEKTPOHHOI'O JOKYMEHTA, IOCTYITHOTI'O C IIOMOIIbI0 KOMIIbIOTEPA
CO CNEUHATU3UPOBAHHBIM 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 YBEJIMUMBAIOLIUX 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 CHEeUAIN3UPOBAHHBIM IPOrPAMMHBIM 00€CIIEUEHHEM;

- IUCbMEHHBIE 33/1aHUS BBIIOJIHIIOTCA Ha KOMIBIOTEPE CO CHELHUATU3UPOBAHHBIM IPOTrPAMMHBIM
o0ecCIIeUeHUEM;

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

- UCIIOJIB3y€eTCs crenraibHas yueOHas aynutopus i aun ¢ JIOB3 — ayn. 106 rnaBHoro yue6HoO-
ro kopryca mno aapecy 214013, r. CmosieHCK, DHepreTHuecKuil np-a, 1.1, 31aHue dSHEePreTHUYecKoro 1H-
CTUTYyTa (OCHOBHOM KOpITYyC).

[Tpu HEOOXOIMMOCTH MPETyCMAaTPUBAETCS YBEIUUEHUE BPEMEHH ISl TOJITOTOBKH OTBETA.

[Tponienypa mpoBefeHUsT MPOMEXYTOUHOW aTTeCTallMd s OOYyYaloLIMXCsl YCTaHABIMBAETCS C
y4€TOM WX WHIUBUAYaJIbHBIX MCUXO(pU3NUecKux ocobeHHocTel. [IpoMexxyTouHas aTrectanus MOXKET
IIPOBOAUTHCS B HECKOJIBKO JTAIOB.

[Tpu npoBeaeHUN MpoLEaYpPhl OLIEHUBAHUS PE3YJIbTaTOB O0yUEHUs MPeryCMaTPUBACTCS UCIOIb-
30BaHHE TEXHUYECKHX CPEACTB, HEOOXOIUMBIX B CBSI3U C MHAMBUIYAIbHBIMU OCOOCHHOCTSMHU 00y4aro-
IUXCs. DTU CPEJICTBA MOTYT OBITh MPEAOCTaBICHbI (PUIHAIOM, UM MOTYT HCIIOJIb30BAThCS COOCTBEHHBIE
TEXHUUYECKNE CPEJCTBA.

[IpoBeneHune mporeaypsl OLIEHUBAHUS PE3yJIbTaTOB OOyUEHHUs JOMYCKAeTCsl C HCIOIb30BAaHUEM
JMCTAaHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTUH.

ObecnieunBaeTcs A0CTYNl K HHGPOPMALMOHHBIM U Oudauorpapuyeckum pecypcam B cetu UH-
TepHeT Il KaKa0ro odydaromierocs B popmax, aaanTUPOBAHHBIX K OTPAHUYEHUSAM UX 37I0POBbS U BOC-
pUATUS UHPOPMAITUH:

JJIS CJIeNBbIX U CJ1a00BHASIIIHX !

- B Ie4aTHOM (hopMe YBEIIMUEHHBIM MIpUPTOM;

- B (hOpMe IIEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.

JJIS TJIYXMX U €1200CHbIIIAIINX:

14



Hanpaenenue noocomosxu 13.03.02 «dnexmposunepeemura u 1eKmpomexHuxa» C Dunnan

Ipogpune « Inexmpocunaboicernuey 4T
PIII 51.0.07 «Xumus» M3n_

- B meyatHou dopme;

- B ()OpMe 3JIEKTPOHHOTO JJOKYMEHTA.

JJIs1 00YYAIONIUXCS ¢ HAPYIIEHUSIMU OTMIOPHO-IBUIaTeJIbHOTO aNmapara:
- B Ie4aTHOU opMme;

- B (hOpMeE IEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.

9. VYUEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECHEYEHUE
JTUCHUIINHBI

OcHoBHas iMTEepartypa.

1. Jlyneiiko, T.I'. BBeaenue B o6myro xumuto: yueOnuk / T.I'. Jlyneiiko; MunuctepcTBo oo6pa3zo-
BaHUs U Hayku Poccuiickoit ®eneparu, DenepanbHoe rocy1apCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOEe
yUpeXIeHUE BBICHIETO TIpodeccuoHanbHOro obpasoBanus «FOxHBINH (QeneparbHbIi YHUBEPCUTET», XH-
mudeckuil pakynpreT. - 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: yueoHnoe nocooue / O.A. Eroposa, O.B. KoBabuykoBa. - M.: Poccuii-
CKUU YHUBEPCUTET JIPY>KObI HapoaoB, 2011. - 156 c. - ISBN 978-5-209-03615-9; [DnexTpoHHBI1 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. : Beicm. mk., 2005. — 556c¢.

JlonoJiHUTeILHASA JTUTEpaTypa.

1.Bapennos, B.K. DnexkrpoxuMudeckue cucteMsl U mporecchl: yueoHoe nocobue / B.K. Bapen-
o, H.A. Poroxuukos, 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 /
AW. Anapnes, JI.U. A¢ponuna. — HoBocubupck : HoBocuOupckuii rocy1apcTBeHHbIN TEXHUUYECKUN YHU-
BEPCHTET, 2013. — 119 C. — Pexum JIOCTyIa: o IIOJIIHCKE. —
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 3a1a4u o obuiei xumuu: yuedHoe nocodue / A.M. Moxos, JI.W. HlypsI-
ruHa, .M. AntommHa. - KemepoBo: KemepoBckuii rocynapctBeHHslii yauBepcurer, 2010. - 155 c. -
ISBN 978-5-8353-1312-9; [Dnektponnsiii pecypc]. - URL:http://biblioclub.ru /index.php?page=
book&id=232378.

4. CripaBOYHHUK 10 XUMHH: OCHOBHBIE TOHSATHS, TEPMHUHBI, 3aKOHbI, CXeMBI, (HOPMYJIbI, CIIPaBOY-
HBIN Matepual, rpaduku: yaednoe nmocodue / JI.H. biunos, N.JI. [lepdunora, JI.B. FOmamesa, P.I'. Uy-
BuisieB; Cankt-llerepOyprckuii rocyapCcTBEHHBIH MOJIMTEXHUYECKHH 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 XUMHUH yueOHO-MeToauueckoe nocodue. — Cmonenck PUO ¢ummana 'OY BIIO «M3U
(TY)», 2009.- 188 c.

7. COOpHMK MHIMBUAYAIBHBIX 33JaHUN 10 Kypey "Xumus" : [METOA. yKas. Ui CTYy/I€HTOB 00YyY.
1o HampasiieHHto "OnektposHepretuka”, "TemnosHepreTuka”, "DIEKTPOTEXHHUKA, JIEKTPOMEXaHUKA U
anekTpoTexHosorun", "OnrorexHuka", "OIeKTpOHUKAa U MUKPOIEKTpoHUKA", criell. "[IuieBas nHxeHe-
pus manbix npeanpusatuii] / CO MOMU; coct. JI. @. Ocranenko, H. b. I'me6oga, I'. B. KopotkoBa.— Cmo-
snenck : CO MOUH, 2010 .— 52 c.
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8. Coopuuk nmabopatopHbix padot mo xumuu / CO MOU; coct. H.b.I'neboBa. — Cmonenck : CO
MDBMHU, 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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