CMOJIEHCKUIA
Hanpaenenue noocomosxu 13.03.02 «Onexmposnepeemura u 31eKmpomexHuxa» ( @unnan

Ipogpune «Dnexkmpomexanuray 3
PILT 51.0.07 «Xumusy [V EY D)

duiuana PerepajbHOro rocy1apcTBEHHOr0 0I0KeTHOr0 00pPa30BaATEILHOI0 YUpe:KIeHH s
BbICIIEr0 00pa30BaHUA
«HauuoHaJbHBIN HCCIeA0BaTENbCKUN YHUBepcuTeT « MW
B . CMoJIeHCcKe

ets ,TXFJ;-!%EP}KIIA I()
Bamelmperropd duumana OOV BO
i \&f?"-I"FT/T‘M"‘@]\/Ir"}‘_,' » B 1. CMoJieHCke

&7 LOKYMEHT NOAMUCAH
mau_ DJIEKTPOHHOMN MOLMUCHIO

Bnapeneu: ®enynos AnekcaHap Cepreesuy
CepTtudumkaTt: 5A022291DODE01CCADCB2B81371C7969
OencteuTteneH: 06.05.2025 - 30.07.2026

PABOYASA ITPOI'PAMMA JTUCHHUIIJIMHBI

XumMus

(HAUMEHOBAHME JTUCLHUIIIAHBI)

HanpasJieHue noaroroBku (cnenquaabHoOcTh): 13.03.02 «1eKTPOIHEPreTHKA M 3JIeKTPOTEXHUKA)

Ipopunib: «DjIeKTpOMEXaHUKA»

YpoBeHb BbicHIero oopa3oBanus: fakajaBpuar
HopmatuBHbIii cpok 00yueHnusi: 4 roja
®opma 0o0yueHHs: 0UHASA

I'ox naGopa: 2026

CMoJIeHCK



Hanpaenenue noocomosxu 13.03.02 «Onexmposuepeemura u 51eKmpomexHuKay ( SWmiAs

Ilpogpune «dnexkmpomexanuxar ANy, 4
PIIT B1.0.07 «Xumus» |V EY /I

IIporpamma cocraBiena ¢ yueroM OC BO no namnpasienuto noarotoBku 13.03.02 «DaekTpo-
DHEPreTHKAa U IEKTPOTEXHUKA», YTBepKIeHHOro pekropoM ®I'BOY BO «HUY «MOW» H.J. Porane-
BbIM 20.12.2023.

IIporpammy cocraBuJI:

KaHJ. IIeiar. HayK, JOIL. C.B. CnenuenkoBa
MOJIITHUCH DdUO

« 24 » depans 2026 .

[Iporpamma o6cykaeHa u ogoOpeHa Ha 3acenannu kadenpsl « TeXHOJOTHYECKMX MAIIWH ¥ 000pya0Ba-
HU S
«25» depang 2026 r., nporokos Ne 2

3aBenyrommii kageapoi « TeXHOJI0rH4YeCKHX MAIIIMH U 000PYI0BAHHSD):

. S
L
— L Z

K.T.H., JIOLIEHT M.B. I'oguapos
HOAMHUCH DdUO

« 05 » mapta 2026 T.

CoriacoBaHo:

3aBenyommii kKadeapoi «IJIeKTPOMEXaHUYECKUX CHCTEM»:

& K.T.H., JIOIICHT B.B. PoxkoB
MOJIITHUCH DdHO

« 05 » mapra 2026 1.

PHI{ aZlaliITupoOBaHa AJisd JIMI C OTpaHUYCHHBIMH BO3MOKHOCTSAMMU 300POBbIA U NUHBAJIUJI0B

OtBeTcTBeHHBIN B (pnimasie mo padore
¢ JIOB3 u uuBaaunamu

LA
3aM. HaUaJbHHUKA YVY E.B. 3yeBa
HOAMHUCH dUO

« 05 » mapta 2026 T.




Hanpaenenue noocomosxu 13.03.02 «Onexmposuepeemura u 51eKmpomexHuKay ( SWmiAs

Ilpogpune «dnexkmpomexanuxar ANy, 4
PIIT B1.0.07 «Xumus» |V EY /I

1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUITJIMHbI

Leabo sBiseTCS MOATOTOBKA 00yYaromMXcsi K Ipo(eCcCHOHATBHON JesITeNbHOCTH M0 HaIlpaBlie-
Huto OakanaBpuara 13.03.02 «DnekTpo3HepreTuka U 3JIEKTPOTEXHUKa» (Mpo¢Mib MOAr0TOBKU: PoboTo-
TEXHHKA B 3JIEKTPOMEXaHUYECKHX CHCTEMaX) MOCPEICTBOM 00eCledeHUsl ATaoB (JOPMUPOBAHUS KOMIIE-
TeHuuit, npeaycmorpeHHbix @I'OC, B yacTH NpeICTaBIEHHBIX HIKE 3HAHUM, YMEHHUI 1 HABBIKOB.

3amaun:

- U3YYUTh MOHATUHHBINA anmnapar, OCHOBHbIE TEOPETHUECKHE MOJIOKEHUS U METObI JUCIUILIUHBL,

- OBJIaJACTh MCTOAAaMH HAYYHOI'O IMO3HAHHUA IJId OGBHCHGHHH XUMHUYECKHUX SIBJIICHUN npu pa60Te
AIEKTPOOOOPYAOBAHUS;

- HAY4YUTH IPUMEHATH TEOPETUUECKUE 3HAHUS IIPU PELICHUN NIPAKTUYECKUX 3a1ad;

- IPUBUTH HaBBIKHU MPOBEICHUS Ja00PaTOPHOTO HCCIETOBAHNUS.

2. MECTO JUCHIMIIJIMHBI B CTPYKTYPE OII BO

Jucnunmuaa XuMHsi OTHOCUTCS K 00513aTeTbHOM YacTH MPOTPaMMBL.

Jis w3ydeHus JaHHOW AWCHMILTUHBI HEOOXOIWMBI 3HAHUS, YMEHUS U HaBBIKH, (popMmupyembie
MPEALIECTBYIOIMMH JUCIMIUIMHAMM:

BeIcmias MaTeMartuka.

HepequL MocJICAYrOmUxX AUCHUIUIAH, IJII KOTOPBIX HCOGXOI[I/IMBI 3HAaHUA, YMCHHA U HABBIKH,
dhopmMupyeMble TaHHOW TUCIUTITAHOM:

Ddu3uka;

TeopeTnueckas MEXaHHUKA.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

OcBoeHue QUCHUIUIMHBI HalpaBlIeHO Ha (YOPMUPOBAHHUE HJIEMEHTOB CIEIYIOIINX KOMIETEHIMHA B
cootBeTcTBUM ¢ OC BO 1 OIl BO no nanHOMy HanpaBJIEHUIO TOATOTOBKHU:

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUeHHUS MO0 TUCHHILIMHE (MOIYJ/II0), COOTHECEHHBIX
¢ MHAUKATOPAMHU 10CTHKEHUSI KOMIIeTeH M

Komnerennus NHaukaTopbl 10CTHKEHUST KOMIIe- Pe3yabTarsl 00y4yeHus
TEeHU M
OIIK-3. Cniocoben OIIK-3.3 ®opMynupyeT KpuTepuu 3HaeT: BaXKHEUIIINE XUMUYECKHUE MOHS-
MPUMEHSATHh COOTBET- | MCIOJb30BAHUS CPEJICTB TEOPETHYE- | THUSI U OCHOBHBIE 3aKOHBI XUMHH; KJIac-
CTBYIOIIMI (PU3UKO- | CKOTO U HKCIIEPUMEHTAIBLHOTO HC- cuuKalrio 1 HOMEHKIIaTypy Heopra-
MaTEeMAaTHYECKUM amn- | CIeJOBaHUs MIPH PEIIeHUU mpodec- | HUYECKUX COCTUHEHUH.
mapar, MeTOJbl aHa- | CHOHAJIbHBIX 3a/1a4 YMeeT: npoBoIUTh yueOHO-
JU3a U MOJEINPOBa- HCCIIEA0BaTENIbCKUN AKCIIEPUMEHT Ha
HUSl, TEOPETUUYECKOTO OCHOBE BJIaJICHUSI OCHOBHBIMHU IIpHEMa-
Y DKCIIEPUMEHTAIb- MU TEXHHUKH paboT B 1aOOpaTOpUH.
HOTO HCCIIEI0BaHUs Bnaneer: HaBbIKaMu J1ab0paTOPHOTO
MIPU PELLEHUH MTPO- UCCIIeIOBAHMS, PaOOThI C XUMUYECKUMHU
(beccroHaNbHBIX 3a- peakTHBaMU U IPUOOpaMu; METOIaMH
nadq XUMHYECKUX U MaTeMaTHIECKUX pacue-
TOB; METOJaMU 00paOOTKH TOJTydYCH-
HBIX PE3YyJIbTATOB.
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OIIK-3.4 OnpexaensieT COOTHOIIEHUE | 3HAET: MPUEMBI OCYIIIECTBICHUS TTPO-
CPEACTB TEOPETUUECKOTO M IKCIEPU- | CTEHIIEro XMMUYECKOT'O SKCIIEPUMEHTA
MEHTaJILHOTO UCCJIC0OBAHUS TIPH 1 crtoco00B 00pabOTKH €ro pe3yibTa-
penieHny mpoecCUOHANBHBIX 3a7a4 | TOB.

YMeeT: NpoBOIUTH PACUYETHI IO ypaB-
HEHUSIM XUMHUYECKUX peaKiuid, pado-
TaTh C XUMUYECKUMH pPEaKTUBAMH, JIa-
060paTOpHBIM XUMUYECKUM 000pYI0Ba-
HUEeM; opOpMIIATH Pe3yJIbTaThl
AKCIIEPUMEHTAIBHBIX  TEOPETUIECKUX
pabot, GopmMyIUpOBaTH BEIBOBI HA OC-
HOBaHUHU MMOJTYYCHHBIX PE3yJIbTATOB.
Brnazneer: MeToilaMu XUMHUYECKUX U Ma-
TEMaTUYECKHX PACYETOB; METOIaAMU
00pabOTKH MOJIY9aeMbIX PE3yJIHTATOB.




Hanpaenenue noocomosxu 13.03.02 «Onexmposunepeemura u 51eKmpomexHuKa

cMoneHcKui
( DUITNAI

Ilpogpune «Dnexkmpomexanuxar NS B
PIT B1.0.07 «Xumus» M3U_
4. CTPYKTYPA U COAEP KAHUE JUCHUIIIINHBI
CTpyKTypa AMCHMILIMHBI:
Cemectp 1 Cemectp 2 WToro 3a kypc
AKafileMU14ecKux YacoB AkaileM14eCcK1X 4acoB AxafileMU4ecKux 4acoB 3e.
Ne |MHpekc HaunmeHosaHne K K K Kadh.| Cemectp
Koo | pero| <O¥ | nex | nas | mp |ker | cp p‘i:: 3. | Hepens | Korpons | o oro| X0 | nex | nas | mp |ken | cp p?;—uT 3. | Hepens | Korpon | o oro| O | ex | nas | mp |kPn1| cp p?:lj'lT Boero| R
TaKT. N TaKT. N TaKT. N
6 |61.0.07 Xumus 9 (180 66| 34| 16| 16 781365 3 (180 | 66| 34| 16| 16 7813%]5 18 2

OBO3HAYEHMUA:

Buabl npoMeskyTOYHOM aTTecTalMM (BUABI KOHTPOJIA):

OK3 - DK3aMEH,;

3a0 - 3a4eT ¢ OILCHKOM;
3a — 3ader;

Buasbi pador:

KoHTakT. — koHTaKkTHas paboTa 00yJaIoOmUXCs C MPEToIaBaTeIeM;
JIek. — TeKIIMOHHBIC 3aHATHS,
JIa6.— nabopaTopHbIie paboTHI;
[Ip. — npakTHYECKHE 3aHATHS;
KPII — kypcoBas paboTta (KypCOBOM MPOEKT);
PI'P — pacuetHo-rpaduueckas padora (pedepar);
CP — camocTosiTennpbHas paboTa CTYICHTOB;

3.e.— 00beM JAVCIHILTUHBI B 3a4ETHBIX STUHUIIAX.
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Conep:xanue IMCUMILTAHBI:

Ne HaumeHoBaHMe BUIOB 3aHATHI U TEMATHK, COACPKAHHE

1 JIeKIIMOHHBIE 3aHATHS:

1.1. Homenkiarypa Heopraum4eckux Beniects. CTexuoMeTpuyeckue 3akoHbl. Kitacchl BEIEeCTB.
1.2. Crpoenne atoma. KBanToOBBIE Uncha.

1.3. [lepuoanueckuii 3akoH 1 neproandeckas cuctema [I.1. Mennaeneena.

1.4. Xumuueckas CBs3b.

1.5. KoMIiiekcHbBIE cCOSTUHEHMS.

1.6. DHEpreTUka XMUMHUYECKUX ITPOLIECCOB.

1.7. Xumunyeckass KHHETHKA.

1.8. PacTtBOpBI. PacTBOpHI 271EKTPOIIUTOB.

1.9. PacTBOpBI MaJIOpACTBOPUMBIX cOoeIMHEHUN pH pacTBOPOB.

1.10. DnexTpoxumuueckue cuctemMbl. OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE CBOWCTBA BEIIECTB.
1.11. TepmoarHaMKKa OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOIIECCOB.

1.12. YeTpoiicTBO U ycnoBUS pabOThI FaIbBAHMUECKUX JIEMEHTOB.

1.13. Tonspuzanust mpu paboTe raTbBAHUYECKUX 3JIEMEHTOB.

1.14. DnexTpoan3 pacnaaBoB U BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.

1.15. Koppo3usi meTasios.

1.16. MeTozsl 3alIMTHI METAJUIOB OT KOPPO3HH.

1.17. XuMu4eckne HCTOYHUKHU TOKA.

2 | JlaGopaTopHble pabOTHI:

2.1. Konnuenrparus pactBopoB. [IpurorosieHue pazoaBieHHBIX PAaCTBOPOB U3 KOHIIEHTPUPOBAH-
HOT0, MPUOOPETEHNE HAaBBIKA BRIPAKEHHUS OJTHUX KOHIICHTPAINHA Yepe3 Ipyrue, MpruodpeTeHne
HaBbIKa pabOThI ¢ XUMHYECKOH MOCYA0H, HaBbIKa ONPEIEIICHUS IJIOTHOCTH PACTBOPOB € TIOMO-
B0 apEOMETPA.

2.2. DNEeKTpOHHAs CTPYKTypa aTOMOB M OJJTHOATOMHBIX HOHOB. 3yueHre aKTUBHOCTH METAJIJIOB
B PEAKINAX U 0OBSCHEHHUE €€ IIEKTPOHHON CTPYKTYPOH.

2.3. Xumuueckasi cBs3b. [lomyueHune ammuakaToB d-31€MEHTOB, OOBSICHEHHUE CTPOCHUS KOM-
MJIEKCHOT'O COEANHEHUSI.

2.4. Kunetuka. 3ydeHue 3aBUCUMOCTH CKOPOCTH TOMOTE€HHBIX U T'€T€POT€HHBIX PEAKIIHI OT
pa3u4yHbIX (HaKTOPOB.

2.5. OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIIMU. 3HAKOMCTBO C BIMSIHHEM XapaKTepa Cpe/ibl
Ha X0/l pPeaKlMy Ha IpUMEpPE MepMaHraHaTa Kalus.

2.6. 'anpBannueckuii 3aeMeHT. OBlaeHUe METOIUKON COCTABJICHUS raIbBaHNYSCKUX IIeHel U
U3MEPEHUS HAIPSHKEHUS TaJlbBAHMYECKUX 3JIEMEHTOB.

2.7. Onextponus. M3yueHne KOJIM4EeCTBEHHBIX 3aKOHOMEPHOCTEN MpOoIecca JIEKTPOJIN3a Ha
npuMepe pacTBOpa Cyib(dara HATPUs HA HUKEIEBBIX dJIEKTPOIax.

2.8. Koppo3ust MetanioB. 3amuTa oT KOppo3uu. M3ydeHune ycioBUil BOSHUKHOBEHHS KOPPO3HU-
OHHBIX MUKPOTJIbBAHUYECKUX 3JIEMEHTOB, SIBJIICHUSI MOJSPU3ALNUU U JENOJIIPU3AIIU IIPU KOPPO-
3MH. 3HAKOMCTBO C HEKOTOPBIMH METOJAMU 3aIUTHI METAJJIOB OT KOPPO3HUHU.

3 [IpakTrueckue 3aHATHA:

3.1. HomenknaTypa HeopraHu4ecKux BemecTB. Pemenne 3amay Ha pacueTsl mo GopmysiaM U 1o
ypaBHeHUsSM. CIIOCOOBI BRIPAKEHUSI KOHIICHTPAIUI paCTBOPOB.

3.2. Ctpoenue aToma.

3.3. Xumuyeckas CBs3b.

3.4. TepMoauHaMuKa.

3.5. Kuneruka. Pemenue 3a1a4 Ha 3aBUCIMOCTh CKOPOCTH PEAKIIUU OT Pa3IMYHBIX (haKTOPOB.
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3.6. PacTBOpBI 3JEKTPOTUTOB.
3.7. OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE peaKluu. [ albBaHUUECKUI IEMEHT.
3.8. Koppo3usi meTamioB. 3amura OT KOPPO3HH.
4 CamocrosiTenpHas padoTa CTyICHTOB:

CamocrosiTesbHast padora mo Teme 1. Homenknarypa Heopraumueckux BemiecTs. Kinaccsl Be-
niectB. KoHIIEHTpanus pacTBOpPOB.

- 3yuenue marepuaioB JIEKIU, TOATOTOBKA K NpakTudeckoMy 3aHsATuio Ne 1. Ilogroroska k
nabopaTopHoi padote Ne 1.

CamocrositesbHas pabora mo teme 2. Ctpoenue atoma. KBanroBele uncia. Ilepunoanuecknii
3aKOH U nepuoanyeckas cucrema .M. Menneneena.

- I3yuenue marepualioB JIEKIM, TOATOTOBKA K NpakTudeckoMy 3aHsATuIo Ne 2. [loaroroska k
nabopaTopHoi pabote Ne 2.

CamocrosiTesibHas paboTa mo Teme 3. Xumuueckas cBsi3b. KOMIUIEKCHbIE COETUHEHUS.

- I3yuenue marepuaioB JIEKIH, TOATOTOBKA K NpakTudeckoMy 3aHsATuio Ne 3. Iloaroroska k
nabopaTopHoi padote Ne 3.

CamocrosiTesibHas padoTa mo Teme 4. TepMoaMHAMUKA. DHEPreTUKA XUMUYECKUX ITPOLIECCOB.
- 3yueHnne maTepuanoB JEKIUMH, TOATOTOBKA K MPAKTHYECKOMY 3aHATHIO Ne 4.
CamocTosiTesibHas padoTa mo teme 5. XumMuieckas KHHETHKA.

- 3yueHnne maTepuanoB JEKIMA, TOArOTOBKA K mpakThuyeckoMy 3aHsaTuio Ne 5. TlonroroBka k
nabopaTopHoii padote Ne 4.

CamocrosiTesqbHasi padora nmo teme 6. PactBopsl. PacTBopsI 251ekTposiuToB. PacTBOphI Maso-
pPacTBOPUMBIX coeMHEHM. pH pacTBOpOB.

- I3yueHnne maTepuanoB JEKIUH, TOATOTOBKA K MPAKTHYECKOMY 3aHATHIO Ne 6.
CamocrosiTesibHas padoTa no teme 7. OKUCTUTENHLHO-BOCCTAHOBUTEIbHBIE PEAKIUU.

- 3yueHnne maTepuanoB JEKIUI, MOArOTOBKA K mpakThuiyeckoMy 3aHsaTuio Ne 7. TlonroroBka k
nabopaTopHoii padote Ne 5.

CamocrosiTesibHas pa6oTa 1o teme 8. YCTpoiCTBO U YCIOBUS pabOThI rajlbBAHUUECKHUX dJIe-
MEHTOB.

- 3yueHnne maTepuanoB JEKIUI, TOArOTOBKA K MpakThuyeckoMy 3aHsaTuio Ne 7. TlonroroBka k
nabopaTopHoii padote Ne 6.

CamocTosiTesibHasi padboTa mo reme 9. DJIEKTPOJIN3 PACIIIABOB M BOJHBIX PAaCTBOPOB JIEKTPO-
JIUTOB.

- U3ydyenune maTepuanoB JEKIHHA, TOATOTOBKA K JJabopaTopHOU padbore Ne 7.
CamocrositesbHass padora mo Teme 10. Koppo3us MeramioB. MeTosbl 3alIMThl METAJUIOB OT
KOPpPO3HH.

- I3yuenue marepuaioB JIEKIUI, TOATOTOBKA K NpakTudeckoMy 3aHsATuio Ne 8. Iloaroroska k
nabopaTopHoi padote Ne 8.

CamocrosiTesbHas padora no teme 11. XuMuueckue MICTOUHUKH TOKa.

- I3yueHne maTepuanoB JEKIMH 1 PEKOMEHJOBAHHOW JINTEPATYPHI MO TEME.

Texkymuii KOHTPOJIb:

Tema 1. Homenkiatypa Heopranunyeckux Bemects. Kiacesl BemecTs. KoHnenTpanus pactsoposB.
- YCTHBIH OMpOC MO MaTepuaiy JIEKLIUH, YCTHBIA OMPOC MPH MPOBEACHUH JOIycKa K J1abopaTopHOM pa-
0ote, 3amuTa Ja00paTOpHOI PabOTHI, pEIICHHE 3a7a9 Ha TPAKTUYECKOM 3aHSATHH.

Tema 2. Ctpoenne atoma. KBantoBbie yncia. Ilepuognyeckuii 3aK0H ¥ MepuoAnYecKasi CHCTeMA
J.A. MenaejieeBa.
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- YCTHBIH OIPOC MO MaTepHaly JEKLUUH, YCTHBIM OMpOC MpU MPOBEACHUH JOMyCcKa K JabopaTopHOil pa-
60Te, 3ammTa 1abopaToOpHON PabOTHI, OMIPOCH! Ky JOCKW» U PELICHHUE 3a7ay Ha MPAKTUYECKOM 3aHSITHH,
TECTUPOBAHUE.

Tema 3. Xumuueckas cBsisb. KoMmiekcHble coeITMHEHUS.

- YCTHBIH OIPOC MO MaTepHaly JEKLUUH, YCTHBIM OMpOC MpHU MPOBEACHUH JOMyCcKa K JabopaTopHOil pa-
60Te, 3ammTa J1abopaTOpHON PabOTHI, OMIPOCHI Ky JOCKM» M PEIICHHE 3a]au Ha MPAKTUYECKOM 3aHSATHH.
Tema 4. TepmoanHaMuKa. JHEPreTHKA XUMUYECKHUX MPOLECCOB.

- YCTHBIH OIIPOC IO MaTepHally JEKLHHU, ONIPOCHI «y JOCKW» U PELIEHUE 3a1a4 Ha IPAKTUYECKOM 3aHsI-
THH, TECTUPOBAHUE.

Tema 5. XumMnuyeckass KHHETHKA.

- YCTHBIH OIPOC MO MaTepHaly JEKLUUH, YCTHBIM OMpoC MpU MPOBEACHUH JOMyCcKa K JabopaTopHOil pa-
60Te, 3ammTa 1abopaToOpHON PabOTHI, OMIPOCH! Ky JOCKW» U PELICHHUE 3a7ay Ha MPAKTUYECKOM 3aHITHH,
KOHTpOJIbHAs paboTa.

Tema 6. PacTtBopbl. PacTBOpBI 3/1eKTPOJINTOB. PacTBOpBI MasiopacTBOpUMBIX coennHeHnii. PH pac-
TBOPOB.

- YCTHBIH OIIPOC IO MaTepHally JEKLHHU, ONIPOCHI «y JOCKW» U PELIEHUE 3a1a4 Ha IPAKTUYECKOM 3aHsI-
THH.

Tema 7. OxkuCANTEIbHO-BOCCTAHOBUTE/ILHbIE PEeAKIIUM.

- YCTHBIH OIPOC MO MaTepHaly JEKLUUH, YCTHBIM OMpOC MpU MPOBEACHUH JIOMyCcKa K JabopaTopHOil pa-
60Te, 3ammTa JJabopaToOpHON PabOTHI, OMIPOCHI Ky TOCKM» M PEIICHHE 3a]au Ha MPAKTUYECKOM 3aHSATHH.
Tema 8. YcrpoiicTBO M yc/j10BHsI pa00ThI raJibBAHUYECKHUX 3JIEMEHTOB.

- YCTHBI{ OIIPOC 10 MaTepuaty JIEKLIUH, YCTHBIH ONPOC MpHU MPOBEICHUH JOMYCKa K J1a00paTopHOi pa-
6oTe, 3amuTa J1a00paTOpHOM pabOThL, ONPOCHI Ky TOCKW» U pellleHue 3ajad Ha MPaKTUYECKOM 3aHSATHH,
KOHTpOJIbHAst paboTa.

Tema 9. D1eKTPO/M3 PACIVIABOB M BOAHBIX PACTBOPOB 3JIEKTPOJIHUTOB.

- YCTHBI{ OIIPOC 10 MaTepuaty JIEKLIUH, YCTHBIH ONPOC MpHU MPOBEICHUH JOMYCKa K J1a00paTopHOM pa-
6oTe, 3amuTa J1abopaTOpHOM pabOThI, OTIPOCHI Ky TIOCKW» U PEllIeHUE 3a7a4u Ha MPAKTUYECKOM 3aHSATHH.
Tema 10. Koppo3usi Metra/u10B. MeToABI 3alIMTHI METAJVIOB OT KOPPO3HH

- YCTHBIH OIPOC MO MaTepHaly JEKLUUH, YCTHBIM OMpOC MpHU MPOBEACHUH JOMyCcKa K Ja0opaTopHOil pa-
60Te, 3ammTa 1abopaToOpHON PabOTHI, OMIPOCH! Ky JOCKW» U PELICHHUE 3a7ay Ha MPAKTUYECKOM 3aHITHH,
KOHTpOJIbHAs paboTa.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Tabmuia - O6pazoBaTenbHbIE TEXHOJIOTUH, UCIIOIb3yEeMbIE MPU PeaTU3alluu Pa3INYHbIX BUIOB yUeOHOU
3aHSITHI 10 TUCIUTUINHE

No | Buasl y4eOHBIX 3aHATHMA OO6pa3oBaTeabHbIC TEXHOJIOTHH
/I
1 Jlexuun Knaccuueckast (TpaguunoHHas, HHGOPMAIIMOHHAS ) JTEKIIH

WNHuTepakTuBHAs JEKIUS (JICKIHAS-BU3YaTH3AIINS)
NuauBunyanbHble U TPYNNOBBIE KOHCYJIBTALIUU IO JUCLUUIUIMHE

2 [TpakTHueckue 3aHATHS TexHonorust 00y4eHusI Ha OCHOBE PEILLIEHUS 33714 U BHIMOTHEHUS
yIpaKHCHUH.

TexHonorust pa3BUTHs KPUTHUECKOTO MBIIUICHUS: Y4eOHO-
MO3TOBOH IITYypM, UHTEJUIEKTyalbHas pa3MUHKa, METOJl KOH-
TPOJIBHBIX BOIPOCOB, IIPUEM «B3aUMOOIIPOCH.

TexHomnorust 00y4eHus B COTpyJHHYECTBE (KOMaHIHAsI, TPYIIIIO-
Bas paboTa)
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3 JlaGopaTtopHnas pabota TexHomoTHsI BBIMOTHEHUS Ta00OPAaTOPHBIX 3aIaHU B MAJIOK

rpymre (B Opurase)

TexHomorust 00y4eHus B COTpYTHHYECTBE (KOMaHHAsI, TPYIIIO-
Bas paboTa)

TexHomorust mpooOJIEeMHOT0 00YUEHHUS Ha OCHOBE aHAJIN3a PE3yJIb-
TATOB JIA0OPATOPHOM PadOThI: MHIAMBHLYaJIBHBIN OIpOC, cobece-
JIOBaHWE B MaJjioi rpymnme (Opuraze), o0CykIeHue pe3yabTaToB
KOMaHHOW pabOThl, IPEICTaBICHUE CTYICHTOM HMJIU TPYIIION
CTyJIEHTOB (OpHUTragoii) pe3yabTaToB JJaA0OPATOPHOU pabOTHI B
dopme otuera.

Homyck k mabopaTopHo# paboTe

4 CamocrosrenbHas paboTta HNHupopmManinoHHO-KOMMYHHMKAIIMOHHBIE TEXHOJIOTUH (IOCTYI K
ctynentoB (BHeayauTopHas) | DUOC ¢unmana, k ObC drmimana, noctyn Kk uHGOPMAIIMOHHO-
METOAMYECKHM MaTepraliaM 110 TUCIHUILINHE)

5 KonTpons (mpomexyTtounas | TexHosorus ycTHOro onpoca
aTTECTAIUs: YK3aMEH)

6. OHEHOYHBIE MATEPUAJIBI V51 TEKYIIEI'O KOHTPOJISI X
IMPOMEXYTOYHOU ATTECTALIMUU - I OHEHKHW KAYECTBA OCBOEHUA
JANCHUITINHBI

OneHka KayecTBa OCBOCHUS AUCIUIUIMHBI BKIIOYAET KaK TEKYLIUNA KOHTPOJb YCIEBAEMOCTH, TaK
U IPOMEXKYTOUHYIO aTTECTAIHIO.

OueHouyHbIe MaTepPHAIbl TEKYLIEr0 KOHTPOJIS:

IIpumepsbl 3a1aHui K 3aIUTe JIAOOPATOPHOIT padoThI
«JIEKTPOHHASl CTPYKTYPa aTOMOB U OTHOATOMHBIX HOHOB)

1. ChopmynupyiiTe OCHOBHBIE MPUHIIMITBI KBAHTOBOM TEOPHH CTPOCHHS BEIIECTBA (KOPITYCKY-
JISIPHO-BOJIHOBOM Jyau3M, IPHHIIAIT HEOMIPEICTICHHOCTH, BOJIHOBAasI (DYHKIIHsI, aTOMHasi OpOUTasb, KBaH-
TOBBIE YHCIIA).

2. KakoB mops70K 3aloJHEHUs 3JEKTPOHHOH oOomouku aroma? ChopMynaupyiTe NPUHLIUIB U
MpaBWia, KOTOPbIE MPU 3TOM HCIOJB3YIOTCA. 3allMUINTE MOJHYIO 3JEKTPOHHYIO (OPMYIy CIEIyIOIINUX
aTOMOB B TIOPSIJIKE 3aIlOJIHEHUsI aTOMHBIX opOuTaneit: a) Hg, 6) Sb, B) Ag, r) Nd, 1) Os.

3. VkaxkuTe atoM ¢ GOpMUPYIOIIUM 371eKTpoHoM a) 3s2, 6) 4p°, B) 3d'°, r) 4f%, 1) 5s°. Onummre
€ro TMOJIOKEHUE B MEPUOINICCKON CUCTEME.

4. Yto xapakTepu3yeT KaKI0€ U3 KBAaHTOBBIX YHCEN? YKaXUTE 3HAYEHUs KBAHTOBBIX YUCEN IS
dopmupyromero sexTpona a) Ti, 6) K, B) As, r) Ce, 1) Cd.

5. Hanummre mosHyt0 35eKTpoHHYI0 popMyny atroma a) Tc, 6) Mn, B) Se, 1) Ag, 1) Ga, ¢) Pa, x)
V, 3) Sb, u) Rb, k) Kr. K xakomy ceMeicTBY OH OTHOCUTCSI? YKaKUTE €ro BHEIIHUMN, TPEIBHEITHUN CIIOH,
(bopMUPYIOIINI AJIEKTPOH, KBAHTOBBIE YKCIA JIJIS 3JIEKTPOHOB BHEIIHETO €0 U (POPMHUPYIOIIETO 3JIeK-
TpOHA.

6. Uto Takoe BaneHTHOCTH? [lokaxuTe pacmnpeneracHue BaJCHTHBIX AJIEKTPOHOB a) Se, 6) Mn, B)
Fe, 1) Sn, n) Sm, e) Sr, k) Tc, 3) As, u) Br, k) Ti 110 KBaHTOBBIM sYCiKaM B BO30Y>KJICHHOM U HEBO30YXK-
JICHHOM COCTOSTHUU U ONPEEIIUTE COOTBETCTBYIOIINE 3HAYCHHS BAJIEGHTHOCTH.

7. Uto takoe "mpoBan" snektpoHa? Ilouemy oH mpoucxoaut? Kakue BaJ€HTHOCTH MPOSIBISIOT

9
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aTOMBI 3THUX 3JIEMEHTOB B HEBO30YKIACHHOM U BO30yxJaeHHOM cocTtosiHuu? [lokaxkute Ha mpumepe a) Cu,
0) Cr, B) Gd, r) Ag.

8. MlaiiTe onpeneneHus MOHATUAM «IHEPIrHsl HOHU3AIUIY, «CPOACTBO K IEKTPOHY», «IIIEKTPOOT-
pUIIATENLHOCTEY. Kak MEHSFOTCS 3TH XapaKTePUCTHKH, a TAKXKe PaANyC aTOMa U METALTUYECKHE CBOM-
cTBa y aToMOB 3JieMeHTOB a) VII-A rpynmsl cBepxy BHU3, 0) III mepuona cineBa Hanpaso, B) [I-A rpynmsr
CBEPXY BHM3?

IIpumepsl 3agaHuil K 3a1UTe 1a00pPaTOPHBIX PadoT
«OBP», «I'aTbBaHN4YeCKHIi 3J1€MEHT».

1. Kakue cBoiicta MoryT npossisats CI™7 u CI™? Orser o6ocHyiite.

2. TlonGepute kK03 OUIMEHTH B YPAaBHEHHH PEAKIIMA METOJOM 3JIEKTPOHHOTO OanaHca, YKaKHUTe
OKHCITUTENb U BOCCTAHOBUTEIIb:

MnSO4 + KIO3 + KOH— MnO; + I, +K2SO4 + H,O

3. CocTtaBuTh cXeMy pabOThl HHMKEJIb-KaJIMHUEBOTO TajJbBaHUYECKOIO 3JIEMEHTa/yCIOBUS CTaHAApT-
HbIC/

4. PaccuuTaiiTe IIOTEHIMAJI aHOJIa TATLBAHHYCCKOTO JIEMEHTA, €CIIM KaTOJIOM SBJISICTCS HUKCEICBBIN
anextpon, a(Ni*") =1, n =2, AG°9s(TOP) =—159 k/I/MOb.

5. PaccumTaiiTe moTeHIMan KaToga MarHui-lIMHKOBOT'O TajlbBAHWUYECKOTO AJIEMEHTA, €CIIU B PE3YJib-
TaTe ero paboThl AKTUBHOCTH MOTEHIIMATIONPENCISIONINX HOHOB m3MeHmIach B 100 pa3 1mo cpaBHEHUIO CO
CTaH/IapPTHBIMU YCIIOBHUSIMH.

6. Uemy paBHa O/IC MeIHO-HUKENEBOIO raIbBAHUYECKOT0 3JIEMEHTA (YCI0BHUS CTaHApTHBIE)?

a) 0,587 B B) 0,087 B

0) 0,293 B r) 0,036 B

7. Kakoe ypaBHEHHE COOTBETCTBYET PEAKLIMH, MPOTEKAIOIIe HAa aHOJE OJIOBSIHHO-HUKEIEBOTO
rajbBaHUYECKOI0 3JeMeHTa (YCIOBUS CTaHJApTHbBIE)?

a) Sn — 2e+Sn** B) Ni — 2e+Ni*"

6) Sn*"+ 2e — Sn r) Ni*" + 2e — Ni

IIpumepHbIe TeCTOBBIE 3aaHUS
Tema «Ctpoenue aroma»

1. KakoBa 3J1eKTpoHHAsT KOHPHUTYpaI¥si BHCITHETO YHEPreTUIECKOTO YPOBHS aTOMa 3JIEMEHTa C TIOPSIIKO-
BBIM HOMEpOM 327

1) 452 2) 3d? 3) 4s? 4p? 4) 4p?
2. K xakuM snemeHnTam (s,p,d wiaw f) OTHOCHUTCS JIEMEHT C MOPSIIKOBBIM HOMEpOM 867

S 2)p 3)d 4)f
3. Kakue 3HaueHUs MpUHUMAET OpOUTAIBHOE KBAHTOBOE YMCJIO MPU 3HAYCHHUH TIABHOTO KBAHTOBOTO
yucia, paBHoro 27

1)0,1 2) 1,2 3)-1,0,1 4)1
4. Cxonpko d-371eMEHTOB B TpETheM nepuoie?
1)2 2)6 3) 10 4)0

5.Yka3aTh 271eKTpOH, KOTOPBIM 3aBepiuaeTcs: GOpMUPOBAHUE SIEKTPOHHOM CTPYKTYPBI aTOMa 3JIEMEHTa C
MOPSAIKOBBIM HOMEPOM 53.

1)5¢° 2)5p° 3)5d° 4)4 &
6. Kax menstorcs paguychl aTOMOB B niepuojie?

a) YBEIIMYNBAIOTCS

0) yMEHBIIAIOTCS

B) HE U3MCHSIOTCS
7. YUeMy paBHO TJIaBHOE€ KBAaHTOBOE YHUCIIO ISl 3JCKTPOHOB IMPEIBHEIIHETO 3HEPreTHUECKOTO YPOBHS
aToMa 3JIEMEHTa C MOPSIAKOBBIM HOMEpOM 387

1)2 2) 1 3)0 4)3
10
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8. KakoBa snekTpoHHass KOHGUTypalys MpeIBHEIIHEr0 SHEPTeTUYECKOT0 YPOBHS aToMa 3J€MEHTa C I0-
PAAKOBBIM HOMEpOM 817
1) 652 2) 6s26p°6d’ 3) 6526d!%6p! 4) 6s%6p!
9. Kakue 3HaueHMs] MPUHUMAET MATHUTHOE KBAHTOBOE YHCIIO JJIA 3JIEKTPOHOB P—IHEPreTUYECKOTO MOJ-
YPOBHSI?
1)-1,0,1 2) -2,-1,0,1,2 3)0 4) 1
10. YeMm oTnnyaroTcsa aTOMEI U30TOIOB OJHOTO dJeMeHTa?
a) YUCJIOM MPOTOHOB
0) YHCIIOM HEUTPOHOB
B) YMCJIOM 3JIEKTPOHOB
T') 3apsIoM sizipa
11. Ha ocHOBaHMH 3JIEKTPOHHOH (OpMYJIBI ONPEAETNTe, KAKUMHU CBOMCTBAMHU 00JIAIaeT AJIEMEHT C JJIeK-
TPOHHOI KoH(MHTypanueii atoma 1s22s*2p>:
a) MeTaJlI 0) HeMeTaII
B) aM()OTEPHBINA PJIEMEHT T') HHEPTHBIN DJIEMEHT.

Tema «XuMUYecKass TEPMOJAMHAMHUKA)

1. Tepmoxumuueckoe ypaBHeHue peakiuu: 4Al + 30, = 2A1,03 + 3350 x/Ix. KonmudyecTBO TEMIOTHI, BBI-
JEUBIICHCS TPU OKUCICHUH S4T amoMuHUS (KJ[X):

1) 837.5 3) 3350

2) 1675 4) 67007
2. [Ipsimas wim oOpaTHast peakius OyeT MPOTEeKaTh MPU CTAHJAPTHBIX YCIOBHSIX B CUCTEME:

CHayr) + CO2r) = 2CO¢r) + 2H2 )
AG®98, k/x/mMons  -50,79 -394,38 -137,27 0,00

1) nmpsmas 3) paBHOBeCHE

2) obpatHas 4) Helb3sl OTBETUTH OJTHO3HAYHO
3. Ilo TepmoxumuyeckoMy ypaBHeHHUI0 peakiuu PClsyr) + Clyr) = PClsi) AH = -137,3 kJIx ykaxxkuTe 3Ha-
YeHHE TeMIIEPaTyphl Hauaaa peaKkiuu:

) T<T, HT=T,

2) T>T, HT#T,
4. Kak MeHsIeTCsl JHTPOIUSA B MPOIECCe N30Mepu3annu OyTaHa B U300yTaH?

I) AS<0 3)AS=0

2) AS>0  4)Henb3s OTBETUTH OJHO3HAYHO
5. «TeroBoi A3PPEeKT XUMHUECKUX PEAKIIUNA HE 3aBUCUT OT YHCIIa MPOMEXKYTOUHBIX CTauil, a orpenesns-
€TCsl TUIIb HAYaJIbHBIM U KOHEYHBIM BUJIOM U COCTOSTHUEM CUCTEMBD» - 3TO (DOPMYITHPOBKA:

1) mepBoro Hayana TepMOAMHAMUKM  3) 3akoHa JlaBya3be-Jlamaca

2) BTOpOTrO Havyayia TepMoauHamMuku  4) 3akoHa ['ecca?
6. dns peakunu COxr) + Cr) = 2CO(r) paccumTaiite Temneparypy (K), mpu koropoii paBHOBEpOsATHBI 00a
HanpaBiieHus peakuu, ecinu AH%p = 173 xJIx, AS%p= 176 JIx/K.

1) 542 3) 441

2) 789 4) 983
7. KakoBbl yclIOBUsI HEBO3MOKHOCTHU MPOTEKaHUs Mpoiiecca?

1) AH<0,AS>0  3) AH>0, AS<0

2) AH<0,AS<0 4) AH>0, AS>0
8. [Ins1 sHIOTEpMUUYECKON peaKkIiMu XapaKTepHO:

1) Q<0, AH>0 3) Q>0, AH>0

2) Q<0, AH<0 4) Q=0, AH<0
9. nsa peakiuu N2 + O2 =2NO AGyxp = 173,2 x/Ix. Beruncnure Kp 115 cTaHAapTHBIX YCIOBUI:

1) 10° 3) 107

2) 103 4) 10

11
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10. YkaxuTte peakiuu, B KOTOPIX SHTPONHUS YBEIMUUBACTCS:
1) 2Clar) + O2r) = 2C120r) 3) 2H2S) + 302(r) = 2H20) +2S02(r)
2) CFaw) = Cipagur) +2F2(r) 4)NH4NO2x) = No@) + 2H20(r)
1) 1,2 3))L,3
2) 2,3 4)2,4
11. [lns HeoOpaTUMBIX IpolieccoB u3MeHeHue sneprun ['m6oea, AG
1) Bcerma paBHO HYJIIO 3) Bcera MoJI0KUTEIBHO
2) Bcernaa OTpULATEeNIbHO 4) 3aBUCUT OT THUIA PEAKIUU

3ananusi K NPaAaKTHYeCKOMY 3aHSITHIO
Tema "XumMnueckas TepMoauHAMHKA"

1. ITo xakoi TepMOAMHAMUYECKON (YHKIIMH OMPEACIIICTCS BO3MOKHOCTD CAaMOITPOU3BOIBLHOTO
MPOTEKaHU XMMUYECKHUX PEaKIMii B N300apHO-U30TEPMUUECKUX YCIoBHIX? Onpenenure, BO3MOXKHO JIH
caMompou3BoJIbHOE TTpoTekanue peakuuu a) HoOpo = 2Har) + O2r), 6) CaCO3(r) = CaOry + CO2r) B H.Y.

2. PaccuuraiiTe TemMnepaTypy paBHOBecHs cucTeMbl A + B = 2AB, eciiu n3MeHeHNE SHTPONMH B
xoJe aToi peakiuu paBHo 10 [[x/K, a namenenue snTanbnuu papHo 25 kJIx. [Ipu kakux Temmneparypax
OTHOCHUTEJIBHO TEMIIEpPATyPbl PABHOBECHUS BO3MOKHO CaMOITPOU3BOJIBHOE TEUEHHUE ITOU peakuu?

3. IlpoTekaeT Jin B HOpMabHBIX YCIOBUAX peakuus 2A«r) = B + Cr) — Q?

4. Paccumraiite 1 yKaxuTe HamnpasieHHe nporekanus npouecca A = B npu 200°C, ecmn AHxp.

=—-20 xJIx, AS° . =—100 /K (2 cnocoba pemieHus).
8. Paccunraiite npu Kakux Temmeparypax OTHOCUTEIBHO T, BO3MOKHO CaMONPOU3BOJIBHOE MPO-
tekanue 3Tor peakuu CO() + Clyry = C

Tema «OKUCIUTETLHO-BOCCTAHOBUTEIbHbBIE PeaAKIHI

1. Onpenenute crenenb okucienus cepbl B coenunennn H2S03, (NH4)2S, Li2 SOs.
2. Kakoii mporece u mo4eMy BhIPaKaeTCsi CXEMOIA: Fe'? — Fe™?
3. K kakomy Ty OBP otHOocuTcs peakuus: (NH4)2Cr207—N2 +Cr203 +H20. Iloabepute
K03 PUIMEHTHI B YPABHEHUH PEAKIIHH, YKAKUTEC OKUCIUTENb K BOCCTAHOBHUTEIIb
4. Kakue coticrsa MoryT npossiars CI'7 u CI'™ ? Otser o6ocHyiiTe.
5. IlMon6epure KO3 GUITUSHTHI B YPAaBHEHUU PEAKIIMA METOJIOM 3JIEKTPOHHOTO OanaHca, YKaKHUTe
OKHCITUTENTh H BOCCTAHOBHUTEIIb:

MnSOs4 + KIO3 + KOH— MnO: + 12 +K2S04 + H20

Tema «"aJibBaHUYECKHH 3JIEMEHT)
1. CocraBbTe cxemy pabOTHI cepeOpsSHO-BOAOPOJHOTO TabBAHUYECKOTO 3JIEMEHTa (yCIOBUS
CTaHJapTHHIC).
2. HanumunTe ypaBHEHHME pEaKIMM, MPOTEKAloIled Ha aHoJe B paldOoTaiolleM TralbBaHUYECKOM
3IeMeHTe, TOKooOpasyolas peaknus koroporo Zn + Ni** = Zn?* + Ni.
3. Paccumnraiite crannaptayto 9J1C cepeOpsHO-HUKEIEBOT0 ralbBAHUYECKOTO 3JIEMEHTA.
4. Kak uzmenutcst 3J1C cepeOpsiHO-CBUHIIOBOTO TaJIbBAHUYECKOTO DJIEMEHTA MO0 CPAaBHEHHIO CO
CTaHJAPTHBIM 3HAYEHUEM, €CJIM aKTUBHOCTh MOTCHIMATIONPEICISIONIMX HOHOB B pe3yibTaTe pa-
60T1bI u3MeHmIach B 10 paz?
5. Paccumraiite D/]C ragpBaHHUECKOTO JIEMEHTA, €CIM U3MeHeHue sHeprun [ n6dca TokooOpa-
3yIOIIeH peakuu paBHoO -227,7 kJx/Monb, n = 2.
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OueHo4YHbIE CPEACTBA MPOMEKYTOUYHOM aTTECTAIIUN:

Bomnpocel Kk 3xk3aMeHy 10 Kypcy « XUMHUSA»:

1. CoBpemeHHBIE IPEACTABIEHUS O CTPOEHUHU aToma. MlcTopus yueHuil 0 CTpOEHUH aToMa.

2. KsanToBBIC UnCia KaK pe3ynbTaT peuieHus ypaBHeHnus llpeaunrepa (rnaBHoe, opOuTaIbHOE,
MarHuTHOE, CIIMHOBOE), MX (PU3NYECKUI CMBICH (HA MpuMepax).

3. DneKkTpoHHbIE KOH(HUTypaly aTOMOB MEPUOIUYECKON cUCTeMBbl. [IpUHIMIBI U TOPSAOK 3a-
MOJTHEHUST aTOMHBIX OpOUTANIeli MHOTO3JICKTPOHHBIX aTOMOB (TMPUHIUI MHUHUMYMa SHEPTUU, TMPUHITUI
[Taymm, mpasuno ['yuna, nmpaBuino KinedukoBckoro) (Ha mpumepax).

4. Ilepuoanueckuil 3aKOH U mepuonyeckast cucrtema sneMeHToB J.M. MenneneeBa. DieKTpoH-
HOE CTPOEHHE aTOMOB 3JIEMEHTOB MEPUOANYECKON cucTeMbl. «IIpoBai» 35eKTpoHA. DJIEKTPOHHBIE Ce-
MeWCTBa XUMUUYECKHUX 3JIEMEHTOB.

5. OcHOBHBIEC CBOWCTBA aTOMOB (pajlyc, SHEPTHS MOHU3AIMH, CPOJICTBO K AJIEKTPOHY, SIEKTPO-
OTPHULATENBHOCTb, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) M 3aKOHOMEPHOCTH MX MU3MEHEHHUS B
rpyIIax u Nepuoaax.

6. IloHAaTHe O BaJCHTHBIX 3JEKTPOHAX W BaJCHTHOCTU. [loHsATHE O (OPMHUPYIOIIEM 3JIEKTPOHE.
OmnpeneneHue BAIGHTHOCTH aTOMOB S-, P-, d-, f-371eMeHTOB B BO30YKICHHOM M HEBO30Y>KJICHHOM COCTOSI-
HuM (Ha mpuMepax). Banentnocts anemenTos Il meproga. OO0pazoBaHne HOHOB.

7. TloHsTHE U OCHOBHBIE XapaKTEPUCTUKU XUMHUYECKOM CBS3M (IJIMHA, SHEPIUs, MOJISIPHOCTh, Ba-
JICHTHBIHN yroi). Buasl 1 xapakTepucTUKU XUMHUECKOH CBsI3M Ha nmpumepe Moiiekyi: NaCl, Oz, NHs, BCls,
KHCO:.

8. KoBanmenTHas XxuMH4YecKas CBSI3b: MOHATHE, BUABL. MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHON XU-
MHUYecKol cBs3u (Ha mpumepe Monekyn tuna Cly, SiHa, mona NH4"). CBoiicTBa KOBAJIEHTHOW CBSI3M:
HaIpaBJIE€HHOCTh, HACBIIEHHOCTh, KPATHOCTb.

9. OcHoBHbBIE Teopur 00Opa3OBaHMS KOBAJICHTHOW XUMHUYECKOW cBsi3u. [lojokeHus mMeToma Ba-
JeHTHBIX cBs3ell. [TonsTHe 0 ruOpUAN3aUY aTOMHBIX opOUTaeil U THOpUIHBIX opOuTansax. Biousaue He-
MTOJEJICHHBIX 3JIEKTPOHHBIX NTap HAa T€OMETPHIO MOJIEKYJIBI.

10. OcHOBHBIE MOJOXEHUSI METOJa MOJIEKYJISIpHBIX opOutaneil. MoHHas CBs3b, €€ OCOOCHHOCTH,
MexaHu3M 00pa3oBanusi. CBOMCTBA BEIICCTB C HOHHOM CBS3BIO.

11. Merannuueckasi CBsi3b U OOINME CBOWCTBA MeTaUIOB. [lOHSTHE O 30HHOW TEOPUU KPUCTAIIOB
(MeTasuTbl, TUAIEKTPUKH, TIOTYTIPOBOTHUKH ).

12. MexmMonekynsipHoe B3auMmoaeicTeue. Cuinsl Ban-nep-Baanbsca (opueHTallMOHHOE, HHAYKIMOH-
HOE, TMCIIEPCHOHHOE B3amMojercTBue). BomopomHas cBs3b, €€ oOpazoBaHHeE, BIMSHUE HA CBOWMCTBA Be-
LIECTB.

13. KoMIuiekCHbIe COeIMHEHUS: CTpOEHHEe, HOMEHKIaTypa. CTyneH4arasi JuCCcouanus KOMILIEKC-
HBIX COEAMHEHUW. MaTeMaTnuecKkoe BBIPAaKEHUE KOHCTAHThl HECTOMKOCTH KOMIUIEKCHOIO MOHa. Buuabl
CBSI3M B KOMIUIEKCHBIX COEMHEHUsX. MexaHn3M o0pa3oBaHus CBsi3el BO BHYTpEeHHEW cdepe (Ha mprMe-
pax) o METOAY BaJIEHTHBIX CBs3el. [[puMeHeHNEe KOMIUIEKCHBIX COEMHEHNH.

14. Tlonstre u mpenMeT TepMoauHaMUKU. [loHATHE 0 PyHKIMAX cOCTOSIHUA cucTeMBbl. Teriora u pa-
6ota. BHyTpeHHss sHeprus, SHTaNbNus. [1epBblii 3aK0H TepMOANHAMUKH.

15. Temmooi s dext peakiuii. Tepmoxumuueckue ypaBHEHHs. 3aKOH ['ecca U CIeICTBHSI U3 3aKOHA
B TEPMOXMMHUYECKHX pacueTax (Ha mpumepax).

16. DuTpornusa kak ¢yHkius coctossHust cuctembl. [l m Il 3akonsl TepmomuHamuku. CriocoObl
oTpeieNieHUs] U3MEHEHUS! YPHTPOIHH B XOJIe XUMHUECKUX peakiuii. VI3MeHeHne sHTponuu npu (a3oBbIX
nepexoaax. CrangapTHas SHTPOIHUS 00pa30BaHUsI COCTUHEHHUS.

17. DHTansnuiHBINA U SHTpONUIHBIN (akTopsl. CBoOOAHAs sHeprusa ['n66ca. Dueprus I'enbMross-
na. Temneparypa paBHOBecus. OnpeneneHue HalpaBiICHUS CAMOIPOU3BOJIBHOIO MPOTEKAHUsS PEaKIUil
(cootHomenue T u Tp). CBsa3b s3Hepruu [ mOOCa ¢ KOHCTAHTON PaBHOBECHSI.

18. IloHsATHE O CKOPOCTH XMMHYECKOM pEakIMy B TOMOTE€HHBIX U I€TEPOI€HHBIX CHCTEMaX. 3aKOH
JeMCTBUSL Macc JJIsl TOMO- U T€TEPOTreHHbIX peakuuil (Ha mpuMmepax). 3aBUCMMOCTb CKOPOCTH PEaKIUH OT
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KOHIIEHTpAlLlMi BEIECTB, AaBJIEeHHs U 00beMa CUCTEMBI, MIJI0IIa 1 TOBEPXHOCTH paszzena ¢as.

19. 3aBHCHMOCTH CKOPOCTH XMMUYECKOH peakuuu ot temneparypsl. [lpasuno Bant-I'opda. Duep-
TUsl aKTUBAallMU. YpaBHEHUE AppeHHYyca. DHEPreTUUECKUE TUarpaMMbl X0aa 3K30- U SHIOTEPMUYECKON
peaxiuu.

20. Karammu3: Buabl, MexaHu3Mbl. OCOOCHHOCTH KaTaIUTHYECKHX MPOIECCOB. DHEPTrEeTUUECKHE
JUarpaMMbl KaTaTUTHYECKON U HEeKATAIUTUYECKON peakuuu. JJ00aBKu, BIUSIONIME HA aKTHBHOCThH KaTa-
au3aropa.

21. Tlonstue o pacrBopax. Knaccudukaimsi pactBopoB. MeXMOIEKYIISIPHOE B3aUMOJCHCTBUE TIPH
pacTBOpeHMH BellecTB. TepMoAMHAMUYECKHE MPUUMHBI 00pa3oBaHUs pacTBOPOB. TemsoBblie 3PQeKTh
IIPU PaCTBOPEHUHU.

22. Croco0Obl BhIpaKE€HHUSI KOHIEHTPAIMK PAcTBOPOB (MaccoBas AOJsI, MOJSpHAsi J10Jis, TUTP, MO-
JIsipHAsi KOHIIEHTPALKsI, HOpMaJlbHasl, MOJISIIbHASI KOHLIEHTPAIKs ), B3AUMOCBSI3b MEKy KOHIICHTPALMSIMHU.

23. PactBophl cnabwix amekTpoiauToB. CrteneHb auccormanuu. KoHcTraHTa aucconmaniu. 3aKoH
paz6asienust OctBanbaa. Onpenenenue pH pacTBopa ciaboro eKTposuTa.

24. PacTBOpHI CUIIbHBIX AJIEKTPOJIMTOB, TUIIBI B3aMMOJICHCTBUI B 3TUX PACTBOpAx Ha MPUMEpE pac-
tBOopeHus NaCl. AktuBHocTh HOHOB. MoHHas cuna pactBopa. Onpenenenue pH pacTBopa CHIBHOTO 3JIEK-
TPOJIUTA.

25. KucnoTrHO-OCHOBHBIE CBOMCTBA BELIECTB C TOYKH 3PEHUS TEOPUHU AJIEKTPOIUTUUYECKON TUCCO-
uuanyu. MonHoe npousBeeHne Boibl. BogopoaHblil M THIPOKCWIBHBIN MOKa3aTenn. MHaIuKaTopsl.

26. PacTBOpBI ManopacTBOPUMBIX JIEKTPOIUTOB. PacTtBopumocTs. [IponsBenenue pacTBOpUMOCTH.
YcnoBue 00pa3oBaHus 0CaAKOB MajJOPaCTBOPUMBIX AJIEKTPOJIUTOB.

27. OKHCIUTENTHbHO-BOCCTAaHOBUTENIbHBIE Mpolecchl. [loHATHE 00 OKHCIHMTENe, BOCCTAaHOBHTEIE,
OKHCJIEHHUHU, BOCCTaHOBJICHUU. OKHCIUTEbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEIIECTB, UX 00OOCHOBaHHE
C TOYKH 3pEHUS CTPOCHHUS aTOMa (Ha IIpUMepax).

28. Tumber OBP (c npumepamu). Meto a5ekTpoHHOTO Oaanca (Ha mpuMepe).

29. TanbBaHMYECKHE AJIEMEHTHI: YCIOBUS PAOOTHI. Y CTPOWCTBO 3JEKTPOXUMHUYECKOrO rajbBaHUYe-
ckoro anemenTa [lanusnsa-SAkobu, cxema ero paboThl, 3JIEKTPOAHbIE MPOIECCHl, TOKOOOpa3yrolas peak-
uus. YpasHenue HepHcera.

30. BJIC u nanpsoxenue. Crioco6s! pacuera 3IC. [ToTeHIMambl Ta30BBIX JIEKTPOJIOB.

31. Honspuzanms snextponoB. Ee Buapl n Mexanu3mbl. [lonsipu3aliMoHHbIe KpHUBBIE NMpH padorte
raJIbBAaHUYECKUX AJIEMEHTOB, KOPPO3UHU. 3HAUYEHUE MOJISIPU3ALUHN B ANEKTPOXUMHUYECKUX CUCTEMAX.

32. Koppo3us MeTauioB, €€ BUAbL. Y CIOBUSA IPOTEKAHUS IEKTPOXUMUUYECKON KOppo3uH. CXeMbl
MUKpOTAJIbBAHUYECKUX KOPPO3UOHHBIX AJIEMEHTOB, ypaBHEHHUS aHOAHBIX M KATOAHBIX MpPOLECCOB (Ha
IIpuMepe).

33. BoaopoaHas U KUCIOpOAHAs ACHOJSPU3ALINS, 3aBUCUMOCTD OT CPEJIbl, YCIOBHS €€ YCUIICHUS.

34. MeraunuecKkue U HEMETAIIIMYECKHE MOKPBITHS KaK METOJ 3aIlUTHI OT Koppo3uu. Cxemsl Kop-
PO3HOHHBIX 3JIEMEHTOB, BOSHUKAIOIIUX MPU HAPYIICHUH METAITTMYECKUX MOKPBITUH (Ha MpuMepax).

35. CymHOCTb 3JIEKTPOXUMHUECKUX METOOB 3alllUThl OT KOPPO3UM (aHOMHAs, KaTOIHas, IPOTEK-
TOpHAas 3aluTa). Y paBHEHUS MPOLECCOB, MPOTEKAIOIINX Ha aHOIHBIX U KaTOAHBIX Y4acTKaX MPH 3JIEKTPO-
XUMUYECKOM 3aLLUTE.

36. MeToapl 3aUTHl OT KOPPO3UH, CBA3AHHBIE C 00pa0OTKOM KOPPO3HMOHHOU cpebl. MHrnOuTOphI
KOpPpO31H, MEXaHU3MBbI UX JeUCTBUs. [lacCHBHOCTh MeTAIIOB. JIerupoBaHue.

37. XuMHUYECKHE UCTOUYHUKH TOKa: MOHsTHE, Kiaccupukamnus. OCHOBHBIC XapaKTEPUCTUKH TajibBa-
HUYECKHUX 3JIEMEHTOB.

38. MapraHieBo-IIMHKOBBIA MEPBUYHBIA 3JIEMEHT: YCTPOWCTBO, YPABHEHHS IMPOIECCOB, TOCTOMH-
CTBa U HEJOCTATKH.

39. lllemouHble ¥ TUTHEBBIC OATApPEHKHU: YCTPONCTBO, TOCTOMHCTBA M HEIOCTATKU IPH IKCILTyaTa-
07078

40. AKKyMyJATOpBI: BHJIBI, YCTPOHCTBO, IPUHIUI pabOTHl. YpaBHEHUS MPOLECCOB MPU 3apsie U
pa3psiiKe CBUHIIOBO- KMCIIOTHOTO aKKyMYJIAITOPA, €r0 XapaKTEPUCTUKH, OCHOBHBIE MPOLIECCH U3HOCA, J0-
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CTOMHCTBA U HEAOCTATKU IIPH SKCILTyaTaluu.
Tumnosble 3K3aMeHaAIIMOHHbIE 3aJav9u

1. Twutp pactBopa Na>xSO4 pasen 0,03 r/mi. PaccumraiiTe MOJISPHYI0O U HOPMAJIbHYIO KOHIIEHTPAIUIO
3TOTrO pacTBOpa.

2. B 1 nmurpe Boas! pactBopmiu 35 1 xene3Horo kymnopoca (FeSOs -7H,0). Paccunraiite MOISIpHOCTD,
MOJISUTBHOCTD, HOPMaJIbHOCTh U MacCOBYIO JOJIIO MOJIyY€HHOT'O pacTBOPA, €CIU €ro INIOTHOCTH 1,2 1/MiL.
3. Kakoii 06vem 0,2 H pacTBOpa CEpHOIl KUCIOTHI MOKHO MpUroToButh U3 0,7 1 ee 40%-ro pactBopa
(mnotHocTh 40%-r0 pactBopa 1,3 r/cm)?

4. Hammmure moiHYy0 3JEKTPOHHYIO popMyiry aToma TexHerus. K kakoMmy ceMelCTBY OH OTHOCHUTCS?
VYKakuTe ero BHEIIHUHN JIEKTPOHHBIN ypOBEeHb, (POPMHUPYIOIIUI 3JEKTPOH, 3HAUEHUSI KBAHTOBBIX YUCEI
U1 GOPMUPYIOIIETO 3JEKTPOHA U DJIEKTPOHOB BHEIITHETO YPOBHS, MEPEUUCTUTE BCE €r0 BO3MOKHBIE Ba-
JIEHTHOCTH.

5. 3anummTe MOJHYIO 2MEKTPOHHYI0 (GOpMyJy aToMa 3JeMeHTa ¢ (GOPMUPYIOMUM dIEKTpoHOM 4p°.
VYKaxkure Bce €ro BO3MOXKHBIE BAaJICHTHOCTU W 3HAYEHHS KBAHTOBBIX YHCEN ISl (POPMHUPYIOIIETO IIEK-
TpOHa.

6. VYkaxuTe 4MCIIO HECHAPEHHBIX HJIEKTPOHOB B OCHOBHOM M BO30YX/JIEHHOM COCTOSIHUHM aTOMa XJIOpa,
€ro BJICHTHBIE BO3MOKHOCTH.

7. Tonp3ysch TabaMIEH IIEKTPOOTPULIATEIILHOCTEH, OMIPEASIIUTE XapaKTep CBA3EH B MOJIEKYJEe CEpHOI
KHUCJIOTBI U €€ HaTpUeBOM con. OxapakTepu3ynTe KaXIylo CBS3b.

8. HazoBute Naz[Co(NO2)s] u ykaxuTe: a) TUTaHIBI; 0) KOOPAWHAIIMOHHOE YHMCIO; B) 3aps] KOM-
IJIEKCHOTO MOHA U 3apsi/i KOMILJIEKCOOOpa30BaTes; B) BUJI CBSI3U MEXAY BHEIIHEH U BHYTpeHHEH cdepa-
MU, T) THII THOPUAM3AINY, JI) YPABHCHHUE TUCCOIMAIIUN COSAMHECHUS U BHYTPEHHEH cdephl, BRIpaKEHUE
K(necr).

9. VkaxuTe HalpaBlIeHHe MpoTekanus mponecca: A = B + C mpu 200° C, ecmu AH®x.p. = -20 /I,
AS®°x.p. =-100 Jx/mMonb-K (mpuBeauTe 2crnocobda pereHus).

10. Onpenenute Temmneparypy paBHoBecHs cuctembl A + B = 2AB, ecnu crannapTHble SHTPONUU Be-
mectB A, B u AB paBabl cooTBeTcTBeHHO S5 JI)k/Monb-K, 10 [Ix/Monb-K u 50 JIx/Mons-K, a uamenenune
SHTAJIBIIMU B X0/€ 3Toi peakiuu paBHO 20 k/x/Monb. Ilpn kakux TemmnepaTypax OTHOCUTENbHO T, BO3-
MOKHO CaMOIIPOU3BOJILHOE TEUEHHUE ATON PEaKIMH B MPSIMOM HalpaBiIeHUN?

11. Ilpu B3anmopelictBuu 10 r kanbuus ¢ KuciaopoaoMm Belaenuiaoch 160 k/[x temnorsl. Berumcnure
CTaHJIaPTHYIO SHTAJIBIINIO 00pa30BaHUS OKCH/IA KaJIbIHSl.

12. B03MOKHO JI1 CaMONIPOM3BONIbHOE MpoTekanue peakiun A=2B, eciu AH% p= -40 xJIx, AS% = -20
Jx/ K, t=2°C?

13. Paccuwmraiite, kak u3mMeHHTCs cKOpocTh peakiuu 2NOq) + Oy = 2NOzp) (k = 0,2, y = 2), ecnu: a)
YBEITUYUTh 00BEM CHCTEMBI B 2 pa3a; 0) yBennuuTh KoHIeHTpanuio NO B 2 pa3a; B) YMEHBIIUTh TEMIIE-
parypy na 30°?

14. Omnpenenute ckopocTh peakuuu A + 3B =2C, npoTekarorieil B ra3oBoi ¢aze, B MOMEHT BPEMEHHU,
KOT/Ia KOHIIEHTpaIus BemiecTBa A u3meHmwiach Ha 0,1 MOJIb/J, ey Ha4aabHbIe KOHIICHTPAIINH BEIICCTB
A u B paBnbl coorBeTcTBeHHO 0,5 1 1 Moaw/n. K = 0,2. Kak u3MeHUTCS CKOPOCTh PEaKIUU MPU YBEITHUYe-
HUU JJaBJICHUs B cUCTeMeE B 2 pa3a?

15. B pesynbrare nsmenenusi oobema cuctembl C(t) + 2F2(r)= CF4(T) ckopocTh IpsIMOI peaKIiuu BO3-
pocna B 16 pa3. Kak 1 BO CKOJIbKO pa3 U3MEHWIH 00beM CUCTEMBI?

16. Ompenenute cKopocTh ob6pazoBanus ammuaka npu 120°, ecim mpu 100° o6pasyercs 0,2 Momb/i-¢
amMmuaka (y = 3).

17. TlpousseneHue pacTBOPUMOCTH Xjaopuaa cepedpa 1,78:1071°. Kaxoit o6beM Bogsl moTpebyercs s
pacTBOpPEHUS MATH TPaMM 3TOTO BEILLECTBA.

18. Boruncaute pH u pOH 0,05 M pactBOopa COJISIHOM KHCIOTHI U ruApokcuaa Hatpus. Kakoil user B
JTAHHOM pacTBOpe OYIyT UMETh a) METUJIOBBIN OpaHXKeBbIH, 0) dheHondTanenH, B) Jakmyc?
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19. Brpruncnure crenens gucconuanuu B npouentax B 0,05 M pacTBope XJI0pHOBAaTUCTON KUCIOTHI, €CIIN
K,=3-10".

20. Berauciure pH u pOH 0,01 M pactBopa ruapokcuaa ammonus. Kakoit 11BeT B JaHHOM pacTBope 0y-
IyT UMETh a) METUJIOBBIM OpaH)XeBbIii, 0) peHondranenH, B) 1akmyc?

21. IToxbepute KOd(PPUIIMEHTHI B ypaBHEHUN PEAKIIMH METOJIOM AJICKTPOHHOTO OajlaHCca, YKaKUTE OKHC-
JIUTEIh U BOCCTAHOBUTEb:

K2Cr207 +NaNO; + H2SOs — Cr2(S04)3 +K2SO4+NaNO3+H20

22. BpruucnuTe BEIUYUHY AJIEKTPOIHOTO NoTeHnuana kodanstra B 0,01 M pactBope cynbdara kodaibpTa
(II) m xpoma B 0,001 M pactBope cynbdara xpoma (III).

23. Paccumraiite D/]C xene3HO-IIMHKOBOrO TaJIbBAHMYECKOTO 3JIEMEHTA MPU CTAaHJAPTHBIX YCIOBHSIX U
IIPY U3MEHEHUH aKTUBHOCTEN MOTEHLMAIONPEAEIAIONIMX HOHOB B aHOJHOW 30HE B 10 pa3 1o cpaBHEHUIO
CO cTaHJapTHHIM 3HaueHHeM. CocTaBbTe CXeMYy ralbBaHMUECKOIO JIE€MEHTA, 3alHIINTE YPaBHEHUS JJIeK-
TPOAHBIX POILIECCOB U TOKOOOPA3YIOIIEeH peaKLIUy.

24. CocraBbTe cxemMy pabOThI JTUTHEBO-IIUHKOBOTO [, 3amummTe ypaBHEHUS AJICKTPOIHBIX ITPOIIECCOB
U TOKooOpa3ymomeil peakuuu, paccuntaiite e€¢ 9J{C npu cTaHIapTHRIX YCIOBHUAX (AByMsI criocoOamm).
[TpuBenute rpad vk NoONISIPU3ALUOHHBIX KPUBBIX.

25. CocraBbTe cxeMy pabOThI KeJIe3HO-BOIOPOIHOTO TraIbBAHMUECKOTO 3JIEMEHTA, 3alUIINTE ypaBHEHUS
3JICKTPOJIHBIX TIPOIIECCOB M TOKOOOpasyromien peakiuu, paccuntaiire J/[C (ycmoBust cranmaptabie). Kak
Oyzner u3mMeHsTbess pH cpeabl B aHOIHOW U KaTOAHOM 30HaX mpu ero padore?

26. Dueprusi ['mb6ca TokooOpasyromieit peakiuu paBHa -212,2 xJx/mMonb. Omnpeaenute MOTEHITHAT
aHOJIa TaTbBAHUYECKOTO JIEMEHTA, €CITU KAaTOIOM SIBIISIETCS MEIHBIN DJIEKTPOJI, acu2+=1MOIb/1, n=2.

27. Kax mmenutrcsa D/IC cepeOpsHO-CBUHIIOBOTO TaJlbBAHWUYECKOT'O 3JIEMEHTA MO0 CPAaBHEHUIO CO CTaH-
JApTHBIM 3HAYEHUEM, €CJIM aKTHBHOCTh MOTCHIIMAJIONPEACTSIONINX HOHOB B pe3yJIbTaTe padOThl H3MEHU-
mack B 10 paz?

28. OOGocHyiiTe BO3MOXKHOCTh MPOTEKAHUSI KOPPO3UH CIIaBa cepedpa u Meau B kucioi cpexae (pH = 6)
Ha Bo3ayxe. CocraBbTe cxemy MI'D, 3anummTe ypaBHEHHS peaklvii, MPOTEKAIOIMINX HA aHOJIHBIX U Ka-
TOIHBIX y4acTKax.

29. [InacTuHKa XpOMUPOBAHHOM MEAM OMYIIEHA B pacTBOP KUCIOTH (Ha Bo3nyxe). Kakoi metamn Oyner
KOPPOJAMPOBATH MPU HAPYIICHUH IEIIOCTHOCTH MOKPHITHS? (YpaBHEHUE).

30. Kakue yacTuiibl MOTYT IPUHUMATh 3JEKTPOHBI MPU KOPPO3UU MEIHOTO M3JIEHs B KUCIOM PacTBOpe
(pH = 1) Ha Bo3nyxe? 3anuiuTe ypaBHEHHUS 3TUX IIPOLIECCOB.

31. Kakoi MeTama MOXHO MCIIOJIb30BaTh B KAYECTBE MPOTEKTOPA JIS 3aUIUTHl OT KOPPO3UHU KEJIE3HOTO
mznenust (pH = 5)? CocraBbTe 000CHOBaHHYIO PAacCue€TOM CXEMY MHKPOTAIbBAHHUYECKOTO KOPPO3ZHOHHOIO
3JIEMEHTA, 3aIUIINTE YPaBHEHUS IIPOIECCOB.

Pe3ynbTaThl Tekyllero KOHTpOJIA MO BbINIEYKa3aHHBIM B pasjene 4 BUJIaM (PUKCHPYIOTCS C HC-
noJib30BaHueM TpexOamnbHol cuctemsl (0, 1, 2) B BUIe KOHTPOJIBHBIX HENENb - IPH MPUHATON B (uima-
Jie cucteMe Ha 6-i u 12-1 yueOHOM HeJene ceMecTpa, a TaKKe YIUTBHIBAIOTCS MPEToiaBaTeieM IMPHU OCy-
LIECTBJICHUY IIPOMEKYTOUYHOM aTTECTALIMU 110 HACTOSIILEN AUCLIUIIIIMHE.

B ¢unmane ucnonp3yercs cucremMa ¢ TpaIuIIMOHHOW IIKAlIOH OIEHOK — "oTiamyHo", "Xopomio",
"y10BIE€TBOPUTENIBHO", "HEY TOBIETBOPUTENLHO", "'3auTeH0", "HE 3auTeHO".
dopma MPOMEKYTOUHOM aTTECTALUM IO HACTOSIIEH JUCHMUIUIMHE — IK3aMeH BO 2-M CEMECTpE.

[IpumeHsieMple KpUTEPUU OIICHUBAHUS IO JUCIUIIMHAM (B COOTBETCTBHU C WHCTPYKTHBHBIM
mucekMoM HIY MOU ot 14 mas 2012 roga Ne 1-23):

Onenka Kpurtepun oneHkn pe3yabTaToB
10 JUCHMILIHHE o0y4eHHs 110 AMCUHHUILINHE
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Onenka
10 JUCIUILINHE

Kputepuu onenku pe3yabTaToB
00y4YeHus1 10 TMCUMUILINHE

«OTIUYHOY/
«3a4TEHO
(oTuyHO)»/
«3aYTECHO»

BricTaBnsiercs oOyuatoniemycsi, 0OHapy>KUBIIEMY BCECTOpPOHHEE, CHCTEMa-
THYCCKOC U I‘J'Iy60KO€ 3HAaHUC MAaTCPUaIOB H3yquHOI>'I AUCHUIUIMHBI, YMCHHUC
cBOOOJHO BBIMOJHATH 3aJaHMsl, MPEAYCMOTPEHHBIE MPOrpPaMMOM, YCBOUB-
1IEMY OCHOBHYIO M 3HAaKOMOMY C JOIOJHUTEIbHOU JINTEpAaTypOH, PEKOMEH-
JIOBaHHOUM paboyeil mporpaMMou AWCIUIUTHHBL, MPOSBHUBIIEMY TBOPYECKHE
CHOCOGHOCTI/I B [TIOHUMAaHUH, U3JIOKCHUU U UCIIOJIb30BAHUU MATCPUATIOB U3Y-
YEeHHON NHUCUUIUIMHBI, O€3yNpeyHO OTBETHUBIIEMY HE TOJBKO Ha BOIPOCHI
Ouiera, HO U Ha JIOMOJHUTEIbHBIE BOIPOCH B paMKax pabodel mporpaMMel
JTUCHUIUIMHBI, TPaBUJIBHO BBIMOJHUBIIEMY MpakThyeckoe 3agaHue. OueHka
M0 JUCUUIUIMHE BBICTABIAIOTCS OOydYaromeMycsi ¢ y4€TOM pe3yJbTaToB Te-
KYIIEro KOHTPOJIS.
KoMmnerennum, 3akperui€éHHbIE
YPOBHE — «3TAJIOHHBIN.

3a JUCHMIUIMHOM, C(HOPMHUPOBAHBI Ha

«XOpomIoy/
«3a4TEHO
(xopor1o)y»/
«3a4TECHO»

BricraBisiercs oOyuaromiemycsi, 0OHapyKUBIIEMY IOJHOE 3HaHUE MaTepHa-
Jla U3YYCHHOU IHCLUIUIMHBI, YCIICIIHO BBIMOJIHSIOMIEMY IPEAYCMOTPEHHBIE
3aJJaHMs, YCBOUBIIEMY OCHOBHYIO JIUTEpPATypy, pEKOMEHIOBaHHYIO paboueit
IIPOrpaMMOM JUCLMILIMHBL, NOKa3aBUIEMY CHCTEMAaTH4ECKHM XapakTep 3Ha-
HUH 10 AUCLUIUIMHE, OTBETUBILIEMY Ha BCE BOIPOCHI OMieTa, MpaBUIbHO BbI-
IIOJIHUBIIEMY NPAKTHYECKOE 3aJaHU€E, HO JOIYCTUBLIEMY IIPU 9TOM HEIPHUH-
nunuagbHble omuOKu. OLeHKa MO JAUCHUILIMHE BBICTABISIETCS 00ydYarole-
MyCsl C yYETOM pE3yNIbTATOB TEKYIErO KOHTPOJIS.
KoMmnereHnuu, 3akperui€éHHble 3a AMCLMIIMHOM,
YPOBHE — «IIPOJIBUHYTBIN).

chopMUpOBaHB Ha

«yJIOBJIETBOPUTEIHHOY/
«3a4TeHo (yAOBIIETBOPH-
TEJIILHO)»/

«3aYTCHO

BricTaBnsiercss oOyuaromemycs, oOHApYKHUBIIEMY 3HAHUE MaTepuaia H3y-
YEHHOW MUCIMIUIMHBI B 00BbeMe, HEOOXOAMMOM ISl JalIbHEeHIIeH y4eObl 1
npencTosimeid padoThl Mo Mpodeccuu, CIPaBISIONIEMYCS C BBITOJHEHUEM
3aJIaHMi, 3HAKOMOMY C OCHOBHOW JIUTEPATYypOd, peKOMEHIOBAaHHOU paboyeit
MpOrpaMMoOi JUCHUILINHBI, JOMYCTUBILIEMY MOTPEUIHOCTh B OTBETE Ha TEO-
peTHYecKre BONPOCHI W/WIM MPHU BBHIMOJHEHUU MPAKTUYECKUX 3aJaHUN, HO
obanaroreMy HeOOXOAUMBIMHU 3HAHUSMU JUISI UX YCTPAHESHHSI TI0]] PYKOBOI-
CTBOM MpernojaBaressi, JU00 HENPaBUJIBHO BBHIMOJIHHUBIIEMY MPAKTHYECKOE
3a/laHKe, HO 0 YKa3aHWIO MPENo/iaBaTelis BBHINOJIHUBIIEMY JAPYTHE MPaKTH-
YecKHue 3aJaHusl U3 TOTO )K€ pas3zelia JUCIUILTUHBL.
KomnereHnuu, 3akperui€éHHble 3a AMCLMIIIMHOM,
YPOBHE — «IOPOTOBBII).

chopMUpOBaHBl Ha

«HEYAOBIETBOPUTEILHOY/
HE 3aUTEHO

BricraBisiercss oOyvaromemycsi, OOHapyXHMBILIEMY Cepbe3Hble MpPOOeNbl B
3HAHHUAX OCHOBHOIO MarepHajia M3y4YeHHOH IUCIUIUIMHBI, TOIYCTHUBIIEMY
NPUHIUIHATIBHBIE OIMOKU B BHIMOJIHEHUH 3a/1aHHM, HE OTBETHBILEMY Ha BCE
BOIIPOCHI OUJIeTa U JOMOJHUTENIbHBIE BOIPOCHl M HENPABUIIBHO BBIMIOJIHUB-
1ieMy IPaKTUYECKOe 3aJlaHue (HENPaBUIbHOE BBIIIOJHEHUE TOJIBKO MPAKTH-
YeCKOro 3aJlaHusl He SBJISETCS OJHO3HAYHOW MPUYMHON ISl BHICTABIICHUS
OLIEHKH «HEYJOBJIETBOPUTENIBbHO»). Kak mpaBuiio, oleHKka «HEyI0BJIETBOPHU-
TEJIbHO CTABUTCS CTYJIEHTaM, KOTOpPbIE HE MOTYT MPOJOJIKUTE 00ydeHue 1o
o0pa3zoBaTeNnpHON MporpamMme 0e3 JOMOJHHUTENbHBIX 3aHATUH MO COOTBET-
cTByomeld nucuuruinie. OlieHKa Mo AMCLUMIUIMHE BBICTABIAETCA 00y4aro-
HieMycs ¢ y4€TOM pe3yJIbTaTOB TEKYIIET0 KOHTPOJIS.

KomniereHiium Ha ypoBHE «IIOPOTOBBII», 3aKPEIUIEHHBIC 32 TUCIIUIIMHOMN, HE
c(OpMHPOBAHBI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Y4eOHoe 1 yueOHO-1a00paTOpHOE 000pYyAOBaHUE

VYueOHast aytuTOpHs U1 POBEACHUS 3aHATUN JIGKLIMOHHOTO TUIA, TPYNIIOBBIX U UHAWBUIYaNb-
HBIX KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS U TPOMEXYTOUHOM aTTecTalluy, OCHAIlEHHAas:

- CIeUUAIN3UPOBAHHONW MeOesbIo; JOCKOH ayAMTOPHOW; NEMOHCTPAIIMOHHBIM 00OpYIOBAHUEM:
MePCOHAIBHBIM KOMITHIOTEPOM (HOYTOYKOM); TIEPEHOCHBIM (CTAIMOHAPHBIM) TTPOCKTOPOM.

Jlns mpoBeieHMsl 3aHATUI 1a00paTOPHOTO TUIA UCHOJIb3YIOTCS CIIELUAIN3UPOBAaHHBIE J1abOpaTO-
pun Ne 2 u Ne 3: maGopatopus B-316 u B-318, pacnonoxxennsie no agpecy 214013, r. Cmonenck, DHep-
TEeTUYECKUH TIp., 1.1, 31aHKe SHEPTETUIECKOTO HHCTUTYTA (JT1abopaTopHbIi Kopmyc Ne 2).

JlaGopatopusi xumuu Ne 2 — (15 pabounx mecTt) 00OpyZOBaHUE M PEAKTUBBI AJISI MIPOBEACHUS
XMUMUYECKHUX IKCIEPUMEHTOB, MEpPHAsl MOCY/ia, YCTAHOBKHU Ul M3y4EHUs Ipoliecca KOPPO3HH, ONpeene-
Hus DJIC ranbBanndeckoro snementa, pH-merp Dxcnept 001, KoMIiekT 060pyA0BaHMS ISl U3YUECHUS
KOJINYECTBEHHBIX 3aKOHOMEPHOCTEN AJIEKTPOIIH3a.

JlaGopatopusi xumuu Ne 3 — (15 pabounx mecTt) 000pyZIOBaHUE M PEAKTUBBI AJISI MPOBEACHUS
XMUMHUYECKHUX IKCIEPUMEHTOB, MEpPHasl MOCY/ia, YCTAHOBKHU Ul U3y4EHUS Ipoliecca KOPPO3HUH, ONpeiene-
Hus DJIC ranbBanndeckoro snementa, pH-merp Dxcnept 001, KoMIiekT 060pyAOBaHMS TSl U3YUECHUS
KOJINYECTBEHHBIX 3aKOHOMEPHOCTEN AIEKTPOIM3a.

YueOHast ayauTOpHUs JJIs1 MIPOBEACHUS MPAKTHUYECKUX 3aHITHH, TPYNIOBBIX U HHIAUBUAYAITbHBIX
KOHCyanaHHﬁ, TeKyH_IGI‘O KOHTpOJ'DI nu HpOMe)KYTOqHOﬁ aTTeCTalluu, OCHalllCHHAas:
- CTICIIHATM3UPOBAaHHON MeOEIbI0; TOCKOU ayAUTOPHOM.

Jis caMoCTOATENIbHOM paboThl 00YyYarOLIMXCs MO AUCLUIUIMHE HMCIOJIB3YEeTCS MOMELICHUEe s
CaMOCTOSITENTbHON PabOThI 00yUaIOMIUXCsI, OCHAIIEHHOE:

- CIICNMAIU3UPOBAHHON MEOENbIO; JOCKOW ayJAMTOPHOM; MEPCOHATBHBIM KOMITHIOTEpaAMH C TOJ-
kimoyeHueM k cetd "Muateprer” u gocrynom B SUOC dununana.

8. OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA JJIA JINL]
C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA 1 UHBAJIM10OB

B xone peanuzanuu AUCUMILTUHBI UCIONB3YIOTCS CIEIYIONINE TOMOIHUTENbHbIE METOIbI 00yye-
HUS, TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHON aTTeCTalluy O0y4arolluXcs B 3aBHCUMOCTH
OT UX UHJIUBUYaJbHBIX OCOOEHHOCTEH:

JJIAL CJIeNbIX U CJIA00BUASIINX:

- JIEKIIMH O(POPMIIAIOTCS B BUJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C MOMOIIbIO0 KOMITbIOTEpA
CO CIELUATU3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- MMACbMEHHBIE 3a/laHUs BBINOIHIIOTCS Ha KOMIBIOTEPE CO CIENUATU3UPOBAHHBIM MTPOrPAMMHBIM
OGGCHG‘-IGHH@M, HJIK MOTYT GBITL 3aMCHCHBI YCTHBIM OTBCTOM;,

- obecreunBaeTcs UHIUBHUIyaIbHOE paBHOMEpPHOE ocBelienne He Menee 300 Jokc;

- JJIA BBITIOJIHCHUS 3a/laHUA TIPU H€O6XO,Z[I/IMOCTI/I NpeaOCTaBIACTCA YBCIMYUBAIOIICC YCTpOﬁCTBO;
BO3MOXKHO TaK»e UCII0JIb30BaHHE COOCTBEHHBIX YBEIMYMBAIOUINX YCTPOUCTB;

- IUCbMEHHBIE 3aJaHHsI OPOPMIISIOTCS YBEIUYSHHBIM HIPUPTOM;

- 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (popme WM BBIMOJIHAIOTCS B MUChbMEHHON (hopme Ha
KOMITBIOTEPE.

JJISl TJIYXHMX H CJIa00CAbIIIAIINX:

- JCKIIUHN O(l)OpMJI}IIOTC}I B BUJC 3JICKTPOHHOI'O IOKYMCHTA,

- MUCbMEHHBIE 33/1aHUS BHITIOJIHSAIOTCS HAa KOMITbIOTEpE B MUCbMEHHOU (hopme;
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- 9K3aMeH U 3a4€T MPOBOJATCS B MUCbMEHHOM (popMe Ha KOMIBIOTEPE; BO3MOKHO MPOBEICHUE B
dbopMe TecTHpOBaHUS.

JJIs1 JIMI ¢ HAPYIIeHUSIMU ONIOPHO-IBUIaTeJIbHOIO annapara:

- JIEKUUU 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C MTOMOILBIO KOMIIBIOTEpa
CO CHEeIUAIU3UPOBAHHBIM ITPOrPAMMHBIM 00€CTIeYeHUEM;

- IUCHbMEHHBIC 3aJ[aHUs BBIMOJIHSIIOTCS HA KOMIIBIOTEPE CO CIEIHATU3UPOBAHHBIM ITPOrPAMMHBIM
oOecIeueHnEM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (OpME WIIM BBIMOJHSIOTCS B MHUCbMEHHOW (opme Ha
KOMIIBIOTEPE;

- HCTIONIb3YeTCA crenuainbHas yueOHast ayauropus s iun ¢ JIOB3 — aya. 106 rimaBHoro yueGHO-
ro kopnyca no aapecy 214013, r. CMoneHck, DHEpreTU4ecKuil np-a, 1.1, 31aHre YHEPreTUHYECKOro UH-
CTUTYyTa (OCHOBHOM KOPITYyC).

[Tpu HEOOXOIMMOCTH MPeTyCMaTPUBAETCS YBEIUYSHHE BPEMEHH ISl TOJTOTOBKH OTBETA.

[Iponienypa mpoBeaeHHsT MPOMEKYTOUHOM aTTecTaluu Uil OO0y4arolIUXCs yCTAHABIMBACTCS C
y4€TOM WX HWHIUBUIYaJbHBIX Mcuxodusnueckux ocoOeHHocTel. [IpomexyTouHast aTTecTanus MOKET
IIPOBOAUTHCS B HECKOJIBKO 3TaIlOB.

[Tpu mpoBeaeHUU MpoLETYpPhl OLIEHUBAHUS PE3YJIbTaTOB O0yUEHHUs MPEayCMaTPUBAETCS UCIOJIb-
30BaHHE TEXHUYECKHX CPEICTB, HEOOXOAUMBIX B CBS3M C MHIAMBHIYaJbHBIMH OCOOCHHOCTSIMH 00y4aro-
HIUXCsA. DTU CPENICTBA MOTYT OBITh MPEAOCTaBICHbI (PUIHAIOM, UM MOTYT HUCIIOJIb30BAThCS COOCTBEHHBIE
TEXHUYECKHUE CPEICTBA.

[TpoBenenune mporenypbl OLIEHUBAHUS PE3yJbTaTOB OOyUEHHUsS JOMYCKAeTCsl C HCIOJIb30BAaHUEM
JIMCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUH.

OGecneunBaeTcs A0CTYN K HHPOPMAIMOHHBLIM U Oubauorpaguyeckum pecypcam B cetu Un-
TepHeT Il KaKI0ro odydaromierocs B (hopMax, aJanTHPOBAHHBIX K OTPAaHMUYCHHUSM HX 3I0POBbS M BOC-
pUATHS UHPOPMAITUH:

JJISL CJICTBIX M C1a00BHASIINX:

- B IeYaTHOU (popMe yBETMYCHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

AJIS TIYXUX U €J1200CABIIIAIINX:

- B Ie4aTHou popme;

- B (hopMe 3JEKTPOHHOTO TOKYMEHTA.

AJis1 00y4aloIMXCcsl ¢ HAPYIIeHUSIMH ONIOPHO-IBUIaTeJIbHOI0 annapara:

- B Ie4aTHoH ¢popme;

- B popMe 3JIEKTPOHHOTO TIOKYMEHTA,

- B (hopme aynnodaiina.
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