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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUITJIMHbI

Leabo sBiseTCS MOATOTOBKA 00yYaromuxcs K IpoecCHOHATBHON JesITENbHOCTH MO HaIlpaBlie-
Huto OakanaBpuara 13.03.02 «DaekTpo3HepreTuka U 3JIEKTPOTEXHUKa» (Mpoduiib MOAr0TOBKU: PoboTo-
TEXHHKA B 3JIEKTPOMEXaHUYECKHX CHCTEMaX) MOCPEICTBOM 00eCIedeHUsl ATanoB (POPMUPOBAHUS KOMIIE-
TeHuuit, npeaycMorpeHHbIX @I'OC, B yacTu npeIcTaBIeHHbIX HIKE 3HAHUN, YMEHU 1 HABBIKOB.

3amaun:

- U3yYUTh MOHATUHHBINA anmnapar, OCHOBHbIE TEOPETHUECKUE MOJIOKEHUS U METObI JUCIUILIUHBL,

- OBJIaJACTh MCTOAAaMH HAYYHOI'O IMO3HAHHUA IJId OGBHCHGHHH XUMHYECKUX SIBJICHUU npu pa60Te
AIIEKTPOOOOPYAOBAHUS;

- HAY4YUTh IIPUMEHATH TEOPETUYECKUE 3HAHU IIPU PELICHUU IIPAKTUYECKUX 3a7aY;

- IPUBUTH HaBBIKHU MPOBEICHUS J1a00PaTOPHOTO UCCIET0BAHNUS.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

Jucnunnuaa XuMHsi OTHOCUTCS K 00513aTeTbHOM YacTH MPOTPaMMBL.

Jis u3ydeHus AaHHOM AMCUMILIMHBI HEOOXOAWMBI 3HAHUS, YMEHUS U HaBBIKU, (popMHpyeMbie
MPEALIECTBYOIUMY TUCIUILUIMHAMM:

Beiciias MaTeMartuka.

HepequL MOCJICAYIOUX AUCHUIUIAH, IJII KOTOPBIX H€O6XO,Z[I/IMBI 3HAaHUA, YMCHUA W HABBIKH,
dhopmMupyeMble TaHHOW TUCIUTTAHOMN:

Ddu3uka;

TeopeTnueckass MEXaHUKA.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHHUITJINHBI

OcBoeHue QUCHUIUIMHBI HalpaBlIeHO Ha (JOPMUPOBAHHE HJIEMEHTOB CIEIYIOIUX KOMIETEHIMHA B
cootBeTcTBUM ¢ @PI'OC BO 1 OIl BO no nanHOMy HallpaBJIEHHIO TOATOTOBKH:

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HUS M0 TUCHHUILIMHE (MOIYJ/II0), COOTHECEHHbIX
€ MHAUKATOPAMU 10CTHKEHUSI KOMIIeTeH M

Komnerenmus NHaukaTopbl 10CTHKEHUST KOMIIe- Pe3yabTaTnl 00yyeHus
TeHIUA

OIIK-3. Cniocoben OIIK-3.3 ®opMynupyet KpuTepuu 3HaeT: BaXKHEUIIINE XUMUYECKHUE MOHS-

MPUMEHSATHh COOTBET- | MCMOJB30BAHUS CPEJICTB TEOPETHYE- | THUSI U OCHOBHBIE 3aKOHBI XUMHH; KJIac-

CTBYIOIIUNA (PU3UKO- | CKOTO U HKCIIEPUMEHTAIBLHOTO HC- cuuKalrio U HOMEHKJIATypy Heopra-

MaTEeMAaTHYECKUM amn- | CIeOBaHUs MIPH PEIIeHUU mpodec- | HUYECKUX COCTUHEHUH.

mapar, MeTOJbl aHa- | CHOHAJIbHBIX 3a/1a4 YMeeT: npoBoIUTh y4eOHO-

JU3a U MOJEINPOBa- HCCIEA0BATENIbCKUN AKCIIEPUMEHT Ha

HUS, TEOPETUUYECKOTO OCHOBE BJIaJICHUSI OCHOBHBIMHU IIpHEMa-

Y DKCIIEPUMEHTAIb- MU TEXHHUKH palboT B 1aOOpaTOpHUH.

HOTO HCCIIEI0BaHUs Brnaneer: HaBbIKaMu J1ab0paTOPHOTO

MIPU PELLIEHUH MIPO- UCCIIeIOBAHMS, PaOOThI C XUMUYECKUMU

(beccroHaNbHBIX 3a- peakTHBaMU U IPUOOpaMu; METOIaMH

nadq XUMHYECKUX U MaTeMaTHIECKUX pacue-
TOB; ME€TOJaMU 00paOOTKH TOJTYICH-
HBIX PE3yJIbTATOB.
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OIIK-3.4 OnpenensieT COOTHOIIEHUE | 3HAET: MPUEMBI OCYILIECTBICHHUS TIPO-
CPEACTB TEOPETUUYECKOTO M IKCIEPU- | CTEHIIEro XMMHUYECKOTO SKCIIEPUMEHTA
MEHTaJILHOTO UCCJIC0OBAHUS TIPH 1 crtoco00B 00pabOTKH €ro pe3yJibTa-
penieHny mpoecCUOHANBHBIX 3a7a4 | TOB.

YMeeT: NpoBOIUTH PacUYEThl IO ypaB-
HEHUSIM XUMHUYECKUX peaKIiuid, pado-
TaTh C XUMUYECKUMH pPEaKTUBAMHU, JIa-
060paTOpHBIM XUMUYECKUM 000pYA0Ba-
HUEeM; 0pOpPMIIATH Pe3yabTaThl
AKCIIEPUMEHTATBHBIX H TEOPETUIECKUX
pabot, GopmMyIupoBaTh BEIBOIBI HA OC-
HOBaHUU MMOTYYCHHBIX PE3YJIbTATOB.
Brnaneer: MeTolaMu XUMHUYECKUX U Ma-
TEMaTUYECKHX PAcUeTOB; METOIaMU
00pabOTKHU MOJTy9aeMbIX PE3yJIbTaTOB.
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4. CTPYKTYPA U COJEPKAHUE JTUCIIUITJIMHbI

CTpyKTypa AMCHMILIMHBI:

Cemectp 1 CemecTp 2 WToro 3a kypc

Axapemmnyeckmx 4acos AxaaemMnyeckux 4acos AxageMn4eckmnx 4acos 3.e.

Ne |MHpekc HaumeHoBaHve K H K H K e Kach. | CemecTpbl

OHTPONL 3.e. |Henens | Kontpone 3. lenent | Kontpone lenerns

Bcero Kon TNex |Na6 | Mp |KPM| CP Konr A Bcero Kon TNex |Na6 | Mp |KPM | CP Konr A Bcero Kon Nex | Na6 | Mp [KPM| CP Korr Bcero A
TaKT. pornb TaKT. posnb TaKT. pornb

o
o

(o]
b

[6 [sr007 Xymus [ [ T T T T T T 1T 11 [ [180] 66 [34[16]16] [78[36] 5] [ o< T180]es[34[16]16] [78[36]5] [] 2

OBO3HAYEHUAA:

Bujbl npoMe:kyTOUHO# aTTecTaluu (BUILI KOHTPOJIS):
OK3 - DK3aMEH,;

3a0 - 3a4eT ¢ OILCHKOM;

3a — 3a4er;

Buasi pador:

KoHTakT. — koHTaKkTHas paboTa 00yJaIOmUXCsl C MPEToaBaTelIeM;
JIek. — NeKIIMOHHBIC 3aHATHS,

JIa6.— nabopaTopHbie paboTHI,

[Ip. — npakTHYeCKHE 3aHATHS;

KPII — kypcoBas paboTta (KypCOBOM MPOEKT);

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

CP — camocTosiTennpbHas paboTa CTYJICHTOB;

3.e.— 00beM AVCIHILTUHBI B 3aYETHBIX CTUHUIIAX.
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Conep:xaHue TMCUMILTHHBI:

HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

JleknnoHHbIe 3agaTusa 17 mT. mo 2 4yaca:

1.1. Homenknarypa HeopraHudeckux BemiecTs. CTexuoMeTrpruueckue 3akoHbl. Kitaccel BeliecTs.
1.2. Ctpoenue aroma. KBaHTOBBIE UnCIIa.

1.3. Ilepuoauyeckuii 3akoH u nepuoauyeckas cucrema [[.1. Menaeneena.

1.4. Xumunueckas cBs3b.

1.5. KoMmIiekcHbIE COETUHEHHUS.

1.6. DHepreTrka XUMHUYECKUX MPOLIECCOB.

1.7. Xumuyeckas KHHETHKA.

1.8. PacTBOpBI. PacTBOPHI 3J1IEKTPOJIUTOB.

1.9. PacTtBOpBI MasiopacTBOpUMBIX coeuHeHni pH pacTBOpoB.

1.10. DnekTpoxumuyeckre cucrembl. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA BELIECTB.
1.11. TepmoarHaMUKa OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX MPOIECCOB.

1.12. YcTpoilcTBO 1 yCiI0BHS pabOThI TalbBAHUUECKUX JIEMEHTOB.

1.13. Tlonspu3anus mpu padoTe ralbBaHNYECKUX 3JIEMEHTOB.

1.14. DnekTposin3 pacijiaBoB U BOAHBIX PAaCTBOPOB JICKTPOJIUTOB.

1.15. Koppo3usi meTasios.

1.16. MeTozp! 3alIUTHl METAJIIIOB OT KOPPO3HUH.

1.17. Xumudeckrue HCTOYHUKHU TOKA.

JlaGopaTopHbie paboThl 8 T, MO 2 yaca:

2.1. Konnenrpanus pactBopoB. IIpurotosienue paz0aBieHHBIX paCTBOPOB 3 KOHLIEHTPUPOBaH-
HOT0, MPUOOPETEHNE HaBbIKA BBIPA)KEHUS OJHUX KOHLEHTpALUH yepe3 Apyrue, npuoopeTeHue
HaBBIKA PA0OTHI C XUMUYECKOM MOCY10i, HaBbIKA OMPEAETICHUS IUNIOTHOCTH PACTBOPOB C TIOMO-
IIBIO apeoMeTpa.

2.2. DneKkTpoHHAas CTPYKTypa aTOMOB U OJHOATOMHBIX MOHOB. M3ydyeHune akTUBHOCTU METAJIOB
B PEaKIMIX U OOBSICHEHUE €€ DJIEKTPOHHON CTPYKTYPOH.

2.3. Xumnueckas cBs3b. llomydyeHue aMmuakaToB d-371€MEHTOB, OOBSICHEHHE CTPOCHUS KOM-
IUIEKCHOTO COETUHEHHUS.

2.4. Kuneruka. M3yueHue 3aBUCMMOCTH CKOPOCTH TOMOT€HHBIX U T€TEPOTrE€HHBIX PEAKLU OT
pa3IUYHBIX (PaKTOPOB.

2.5. OKUCINUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIMHA. 3HAKOMCTBO C BIUSHUEM XapaKTepa Cpeibl
Ha X0/l peaKlMy Ha IpuMepe NepMaHraHara Kajus.

2.6. 'anpBannueckuii 3neMenT. OBiajJeHe METOIUKON COCTABIIEHUS TaJIbBAHUUECKUX LIENIEN U
U3MEPEHUs HANPSDKEHUS FaJIbBAHUYECKUX 3JIEMEHTOB.

2.7. Onextponns. 3ydeHne KOJIM4eCTBEHHBIX 3aKOHOMEPHOCTEN ITpolLecca 3JIEKTPOoIn3a Ha
IIpUMeEpe pacTBOpa cysib(haTa HaTPUs HAa HUKEJIEBBIX AIEKTPOJax.

2.8. Koppo3ust MeTtamios. 3amura oT Koppo3uu. M3yueHue ycioBuii BOSHUKHOBEHUSI KOPPO3U-
OHHBIX MUKpPOTaJIbBAHUYECKHUX 3JIEMEHTOB, SIBJICHUS MOJSIPU3ALIH U AETOIAPU3ALINY IPU KOPPO-
31M. 3HAKOMCTBO C HEKOTOPBIMH METOAAMM 3alllUThl METAJJIOB OT KOPPO3UH.

[IpakTnueckue 3ansaTuss 8 wmr. mo 2 yaca:

3.1. Homenknarypa HeopraHM4ecKux BellecTB. Perenne 3amad Ha pacueTsl o popmyraM U mo
ypaBHeHUAM. Cr1ocoObI BbIpasKEHUSI KOHIIEHTPAII pacTBOPOB.

3.2. Ctpoenue aroma.

3.3. Xumuyeckas CBS3b.

3.4. TepmoanHamuka.

3.5. Kuneruka. Pemenue 3aa4 Ha 3aBUCHMOCTB CKOPOCTH PEAKIIMH OT PA3INYHBIX (PaKTOPOB.
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3.6. PacTBOpBI 3JEKTPOTUTOB.

3.7. OKHCIUTENBHO-BOCCTAHOBUTEINIbHBIE pEaKLMu. [ albBaHMUECKUN IEMEHT.

3.8. Koppo3usi meTramioB. 3amura OT KOPPO3HH.

4 CamocrosiTenpHas paboTa CTy/ICHTOB:

CamocrosTeabHast padora mo teme 1. Homenknarypa Heoprannueckux Bemiects. Kinaccsl Be-
miecTB. KoH1ieHTparus pacTBopoB. (4 yaca)

- I3yuenue marepuaioB JIEKIU, TOATOTOBKA K NpakTudeckoMy 3aHsATuio Ne 1. Ilogroroska k
nabopaTopHoi padote Ne 1.

CamocrosiTesabHast padora mo teme 2. Crpoenue atoma. KBanrosele uncia. Ilepunoanueckuii
3aKOH ¥ nepuoanieckas cucrema /.M. Menneneena. (9 yacon)

- I3yuenue marepuaioB JIEKIM, TOATOTOBKA K NpakTudeckoMy 3aHsATuio Ne 2. Iloaroroska k
nabopaTopHoi pabote Ne 2.

CamocrosiTesbHas padora no teme 3. Xumudeckas cBsi3b. KommiekcHsie coequnenus. (9 ya-
COB)

- 3yueHnne maTepuanoB JEKIUA, TOATOTOBKA K mpakThudyeckoMy 3aHsAThuio Ne 3. TlonroroBka k
nabopaTopHoii padote Ne 3.

CamocrosiTesibHas padora no reme 4. TepMoaguHaMuKa. JHEPreTUKa XUMUYECKUX TTPOIIECCOB.
(5 gacoB)

- 3yueHnne maTepuanoB JEKIUH, TOATOTOBKA K MPAKTHYECKOMY 3aHATHIO Ne 4.
CamocrosiTesbHas padoTa no teme 5. Xumuueckas KUHETHKA. (4 yaca)

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

CamocrosiTesbHast padora no teme 6. PactBopsl. PacTBopsI a5iekTposintoB. PacTBOphI Maso-
pacTBOpuMBIX coenuHeHuid. pH pactBopos. (10 yacoB)

- 3yueHne maTepuanoB JEKIUMH, TOATOTOBKA K MPAKTHYECKOMY 3aHATHIO Ne 6.
CamocrosiTesibHast pa6oTa mo TemMe 7. OKHCITUTEILHO-BOCCTAHOBUTENBHBIC PEAKIUU. (8 4acoB)
- 3yueHnne maTepuanoB JEKIMH, TOArOTOBKA K MpakThuyeckoMy 3aHsaTuio Ne 7. TlonroroBka k
nabopaTopHoii padote Ne 5.

CamocrosiTeJibHast padoTa 1o teme 8. YCTpoiCTBO U YCI0BUS PabOThI rajJbBAHMUECKHUX dJIe-
MeHTOB. (10 "9acoB)

- 3yueHnne maTepuanoB JEKIMH, MOArOTOBKA K MpakTuyeckoMy 3aHsaTuio Ne 7. TlonroroBka k
nabopaTopHoii padote Ne 6.

CamocrosiTesibHasi padoTa 1o TemMe 9. DJIEKTPOIN3 PACIJIABOB M BOJHBIX PACTBOPOB JIEKTPO-
uTOB. (6 4acoB)

- U3ydenune maTepuanoB JEKIHHA, TOATOTOBKA K JJabopaTopHOU padore Ne 7.
CamocrosTeabHast padora mo teme 10. Koppo3us meramioB. MeToab! 3alIUThl METAJUIOB OT
Koppo3uH. (9 gacoB)

- I3yuenue marepuaioB JIEKIU, TOATOTOBKA K NpakTudeckoMy 3aHATuio Ne 8. Iloaroroska k
nabopaTopHoi pabote Ne 8.

CamocrosiTesbHas padora no teme 11. Xumuueckue MCTOUHUKH TOKa. (4 daca)

- I3yueHnne maTepuanoB JEKIUH U PEKOMEHJOBAHHOW JIUTEPATYPHI 110 TEME.

Texkymuii KOHTPOJIb:

Tema 1. Homenkiatypa Heopranunyeckux Bemects. Kiacesl BemecTs. KoHneHTpanus pactBoposB.
- YCTHBII OMpOC MO MaTepuaiy JIEKLIUHU, YCTHBIA OMPOC MPH MPOBEACHUH JOIycKa K J1abopaTopHOM pa-
0ote, 3amuTa Ja00paTOpHOI PabOTHI, pEIICHHE 3aa9 Ha TPAKTUUYECKOM 3aHSATHH.



Hanpasnenue noocomosxu 13.03.02 «Dnekmposnepeemura u 31eKmpomexHuxa» s
Ilpopune «Dnexmponpusoo u asmomamuxa RPOMbIULLIEHHBIX YCIMAHOBOK U

AN
MEeXHOI02UYECKUX KOMNIEKCO8)» ViU
PIJ][ B1.0.07 «Xumus»

Tema 2. Ctpoenue atoma. KBantoBbie unciia. [leppoanveckuii 3aKoH ¥ NepuoIMYECKasi CMCTEMA
JI.A. MennesieeBa.

- YCTHBII OIpOC IO MaTepualy JeKUUH, YCTHBIA OMpOC MpHU MPOBEACHUH JIOMTyCcKa K J1ab0opaTopHOil pa-
60Te, 3ammra 1abopaToOpHON PabOTHI, OMIPOCH! Ky JOCKW» U PELICHHE 337a4 Ha MPAKTUYECKOM 3aHITHH,
TECTUPOBAHUE.

Tema 3. Xumuueckas cBsisb. KoMmniekcHble coeTMHEHUS.

- YCTHBII OIpOC IO MaTepHaly JeKUUH, YCTHBIA OMpOC MpHU MPOBEACHUH JOMTyCcKa K J1ab0opaTopHOil pa-
60Te, 3ammTa J1abopaToOpHON PabOTHI, OMIPOCHI «y JTOCKM» U PEUICHHUE 3a7ad Ha MPAKTUYECKOM 3aHSATHH.
Tema 4. TepmoanHaMuKa. JHEPreTHKa XUMUYECKHUX MPOLECCOB.

- YCTHBIH OIIpOC IO MaTepuaily JEKLUHU, ONIPOCHI Ky JOCKM» U PEUICHHUE 3a/1a4 Ha IPAKTUYECKOM 3aHsI-
THH, TECTUPOBAHUE.

Tema 5. XuMnyeckasi KHHeTHKA.

- YCTHBII OIpOC N0 MaTepualy JeKUUH, YCTHBIA OMpOC MpHU MPOBEACHUH JOMTyCcKa K J1ab0opaTopHOil pa-
60Te, 3ammra J1abopaToOpHON PabOTHI, OMIPOCH! Ky JOCKW» U PELICHHE 337a4 Ha MPAKTUYECKOM 3aHITHH,
KOHTpOJIbHAs paboTa.

Tema 6. PacTtBopsbl. PacTBOpBI 371eKTPOINTOB. PacTBOpPBI MasiopacTBOpUMBIX coennHeHnii. PH pac-
TBOPOB.

- YCTHBIH OIIpOC IO MaTepuaily JEKLUHU, ONIPOCHI Ky JOCKM» U PEUICHHUE 3a/1a4 Ha IPAKTUYECKOM 3aHsI-
THH.

Tema 7. OxkMCANTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUM.

- YCTHBII OIpOC IO MaTepHaly JeKUUH, YCTHBIA OMpOC MPpHU MPOBEACHUH JIOMTyCcKa K J1ab0opaTopHOil pa-
60Te, 3ammTa JJabopaToOpHON PabOTHI, OMIPOCHI «y TOCKM» U PELICHHUE 3a7a4d Ha MPAKTUYECKOM 3aHSATHH.
Tema 8. YcerpoiicTBO U yc/ji0BHsI pa00Thl rajibBAHUYECKHUX 3JIEMEHTOB.

- YCTHBIH OIIPOC 10 MaTepUaty JEKIUH, YCTHBIA ONPOC MPHU MPOBEICHUU JOMYCKa K J1ab0opaTopHOi pa-
6oTe, 3amuTa J1a00paTOpHOM pabOThI, ONPOCH «y TOCKW» U PELIEHUE 3a7a4 Ha MPAKTUYECKOM 3aHATHH,
KOHTpOJIbHasI paborTa.

Tema 9. D1eKTPOJIM3 PACIVIABOB M BOJAHBIX PACTBOPOB 3JIEKTPOJIUTOB.

- YCTHBIH OIIPOC 10 MaTepUaty JEKIUH, YCTHBIA ONPOC MPH MPOBEICHUH JOMYCKa K J1ab0opaTopHOi pa-
6oTe, 3amuTa J1adopaTOpHOM pabOThI, OTIPOCHI «y TOCKW» U PELICHUE 337a4 Ha MPAKTUYECKOM 3aHSATHH.
Tema 10. Koppo3usi mera/ioB. MeToAbl 3allIMTHI METAJLIOB OT KOPPO3HH

- YCTHBII OIpOC 0 MaTepHaly JeKUUH, YCTHBIA OMpOC MpHU MPOBEACHUH JOMTycKa K J1ab0opaTopHOil pa-
60Te, 3ammTa J1abopaToOpHON PabOTHI, OMIPOCH! Ky JOCKW» U PELICHHE 337a4 Ha MPAKTUYECKOM 3aHITHH,
KOHTpOJIbHAs paboTa.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Tabnuia - O6pazoBaTenbHbIE TEXHOJIOTUH, UCIIOIb3yEMbIE MPU pPeaTn3aluu pa3InyHbIX BUIOB yUeOHON
3aHSITHIA 10 TUCIUTUINHE

No | Buzsl yueOHBIX 3aHATHMA OO6pa3oBaTeabHbIC TEXHOJIOTHH
/I
1 Jlexuun Knaccuueckas (TpaguunoHHas, HHGOPMAIIMOHHAS ) JTEKIIHS

WNHuTepakTuBHAs JEKIUS (JTICKIUASI-BU3YTH3AITNA)
NuauBrunyanpHble U TPYNIOBBIE KOHCYJIBTALMU 10 JUCLHUIUIMHE

2 [TpakTHdeckue 3aHATHS TexHomnorust 00yueHus: Ha OCHOBE PELICHMs 33]1a4 U BBIIIOJHEHUS
YIIPa)KHEHUMH.

TexHomorust pa3BUTHsI KpUTHUECKOTO MBIIICHUSI: y4eOHO-
MO3TOBOM IITYPM, HHTEIUIEKTyaJIbHasl PA3MUHKA, METOJ{ KOH-
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TPOJIBHBIX BOITPOCOB, TIPUEM «B3aUMOOTIPOC.
TexHomnorust 00yueHus B COTpYIHUYECTBE (KOMaHHAsL, TPYIIIO-
Bas paboTa)

3 JlaboparopHas paboTa TexHoMOorHsI BRIIOIHEHUS JIa00PaTOPHBIX 3aJaHUN B MAIOH
rpymre (B Opurazge)

TexHomnorust 00yueHus B COTpYIHUYECTBE (KOMaHHAs, TPYIIIO-
Bas paboTa)

TexHonorust mpo6eMHOro 00y4eHUs: Ha OCHOBE aHaJIM3a pe3yJb-
TaToB J1ab0paTOPHOI padOThI: HHAUBUAYAIBHBIN OMPOC, codece-
JIOBaHUE B Maioii rpymme (Opurazae), o0cykIeHne pe3ynbTaToB
KOMaH/IHOW paboThI, IPE/ICTaBICHNE CTYACHTOM HJIH IPYIIION
CTyeHTOB (OpHUrazoi) pe3yabTaToB Jab0paTOPHOI pabOTHI B
dbopme oTyera.

Honyck k 1abopaTtopHoii padote

4 CamocrosrenbHas paboTta HNupopmManinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH (IOCTYH K
crynentoB (BHeayauTopHas) | DUOC ¢unmana, k ObC drmmana, noctyn Kk uHGOPMAIIMOHHO-
METOAMYECKHM MaTepraliaM 110 TUCIUILIIHE)

5 KonTtpoinb (mpomexxyTouHnast | TeXHOJIOTHS YCTHOTO Ompoca
aTTeCTaIus: YK3aMeH)

6. OLEHOYHBIE MATEPHAJIBI 11 TEKYLIETO KOHTPOJIS U
IMMPOMEKYTOYHOM ATTECTALIAN — JUIA OLIEHKY KAYECTBA OCBOEHUSA
T CHATIIAHBI

Onenka kayecTBa OCBOCHMS TUCLUIUIMHBI BKIKOYAET KaK TEKYIIMH KOHTPOJIb YCIIEBAEMOCTH, TaK
U IIPOMEKYTOUHYIO aTTECTALHIO.

OueHoYHBIC MaTepHAJIbI TEKYIEro KOHTPOJIS:

IIpumepsl 3agaHuil K 3a1UTe 1a00pPaTOPHOI PadOTHI
«JIEKTPOHHAsI CTPYKTYPa aTOMOB M OJHOATOMHBIX HOHOB)

1. ChopmynupyiiTe OCHOBHBIC MPHUHIIMIBI KBAHTOBOW TEOPHH CTPOCHHS BEIIECTBA (KOPITYCKY-
JISIPHO-BOJIHOBOW JTyaJIl3M, IPHHIIAII HEOMIPEICJICHHOCTH, BOJIHOBAasI (DYHKIIHsI, aTOMHasi OpOUTasb, KBaH-
TOBBIE YHCIIA).

2. KakoB mopsf0K 3aloJHEHUs JEKTPOHHOH o0onmouku aroma? ChopMynupyidTe NPUHLIUIB U
MpaBWa, KOTOPbIE MPU 3TOM HCIOJB3YIOTCA. 3alUUINTE MOJHYIO 3JEKTPOHHYIO (HOPMYITy CIEAYIOIUX
aTOMOB B TIOPSIIIKE 3aIlOJIHEHUsI aTOMHBIX opOuTaneit: a) Hg, 6) Sb, B) Ag, r) Nd, 1) Os.

3. Vkaxure aToM ¢ HOPMHUPYIOIINM 3JIEKTpoHOM a) 3s%, 6) 4p°, B) 3d'°, r) 4, 1) 5s°. Onmmure
€ro TOJIOKEHUE B MEPUOIUNICCKOM CUCTEME.

4. Yto xapakTepu3yeT KaKJI0€ U3 KBAaHTOBBIX YUCEN? YKaXUTE 3HAYEHUS KBAHTOBBIX UUCEN IS
dbopmupytromiero anekrpona a) Ti, 6) K, B) As, r) Ce, n) Cd.

5. Hanummre nmosHyto snekTpoHHyo Gpopmyny atroma a) Tc, 6) Mn, B) Se, 1) Ag, 1) Ga, ¢) Pa, x)
V, 3) Sb, u) Rb, k) Kr. K xakomy ceMeicTBY OH OTHOCHUTCSI? YKaKUTE €r0 BHEIIHUMN, TPEIBHEITHUNA CIIOH,
(dbopMUpYIOLIUI AJIEKTPOH, KBAHTOBBIE YKCIA JIJISl 3JIEKTPOHOB BHEIIHETO €0 U (DOPMHUPYIOIIETO 3JeK-
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TpOHa.

6. Uro Ttakoe BaseHTHOCTH? [lokaxkuTe pacmpenesnieHue BaJeHTHBIX 3JEKTPOHOB a) Se, 6) Mn, B)
Fe, r) Sn, 1) Sm, e) Sr, x) Tc, 3) As, n) Br, k) Ti 1m0 KBaHTOBBIM sYCKaM B BO30Yy>KJIEHHOM W HEBO30YXK-
JIEHHOM COCTOSIHUU U ONPEJEIINTE COOTBETCTBYIOIINE 3HAYEHUS BAJIEGHTHOCTH.

7. Uto takoe "mpoBan" snektpoHa? Iloyemy oH mpoucxoaut? Kakue BaJ€HTHOCTH MPOSIBISIOT
aTOMBI ATHX 3JIEMEHTOB B HEBO30YKIEHHOM U BO30Yxk1eHHOM cocTosHuu? Ilokaxure Ha nmpumepe a) Cu,
0) Cr,B) Gd, r) Ag.

8. JlaiiTe onpeneneHus MOHATUAM «3HEPIUsl HOHU3ALUNY», «CPOJACTBO K JIEKTPOHY», «3JIEKTPOOT-
pULaTeNbHOCTBY. Kak MEHSIOTCS 3TH XapaKTEPUCTUKH, a TAK)KE PaJilyCc aToMa U METaJNTNYECKHe CBOMCT-
Ba y aToMOB 311eMeHToB a) VII-A rpymnmel cBepxy BHU3, 0) Il mepuoza cieBa Hanpaso, B) II-A rpynmbt
CBEpXY BHHU3?

IIpuMmepsl 3a1aHui K 3a0IUTe JIA0OPATOPHBIX padoT
«OBPy», «"'aJbBaHMYECKHH 3JI€MEHT).

1. Kaxue cBoiictea moryt nposisists C177 1 C1I™? Orser oGocHyiire.

2. Tlogbepute xK03pPUIMEHTH B ypaBHEHUH PEAKIIMH METOJOM JJIEKTPOHHOTO OalaHca, YKaKHTe
OKHUCJIUTEh U BOCCTAHOBUTEJb!

MnSO, + KIO3; + KOH— MnO; + I, +K,SO4 + H,O

3. CocTtaBuTh CXeMy pa0OThl HHKEIbh-KaJIMUEBOTO TaJbBaHUYECKOTO 3JIEMEHTA/YCJIOBUS CTaHAAPT-
HbIE/

4. PaccuuraiiTe MOTEHIMAN aHOJa TaJbBAHMYECKOTO 3JIEMEHTA, €CJIM KaTOJIOM SIBJISIETCS HUKEJIEBBIN
anextpox, a(Ni*") =1, n =2, AG®9g(TOP) = —159 J[/MOIb.

5. PaccumnraiiTe OoTeHIMAN KaTO4a MarHUM-IIMHKOBOI'O IaJbBAHUYECKOIO DJIEMEHTA, €CIIA B PE3YJIb-
TaTe ero padoThl AKTUBHOCTh MOTEHUUAIONPEAESIONMX HOHOB u3MeHmnach B 100 pa3 mo cpaBHEHUIO CO
CTaHJapPTHBIMU YCIIOBUSIMHU.

6. Uemy paBua DJIC MeaHO-HUKEIEBOTO TaIbBAHMYECKOTO dJIEMEHTA (YCIIOBUSI CTaHIapTHBIC)?

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

6) 0,293 B r) 0,036 B

7. Kakoe ypaBHEHHE COOTBETCTBYET pPEaKLUM, MPOTEKAIOIIEH Ha aHOJle OJOBSHHO-HUKEIEBOIO
raJbBaHUYECKOTO dJeMeHTa (YCIOBHUS CTaHIApTHBIC)?

a) Sn — 2e+Sn*" B) Ni — 2e+Ni*"

6) Sn*"+2e — Sn r) Ni*"+ 2e — Ni

I[IpumepHbIe TeCTOBbIE 3aJaAHUSA
Tema «CTpoeHnue aToma

1. KakoBa aekTpoHHast KOHGUTYpAIHs BHEIIHETO YHEPTETHYECKOTO YPOBHS aTOMa JIEMEHTA C MOPSIIKO-
BBIM HOMEpOM 327

1) 45> 2) 3d 3) 4s° 4p* 4) 4p*
2. K xakum amemenTtam (s,p,d uiu f) OTHOCHTCS 2JIEMEHT ¢ TTOPSIIKOBBIM HOMEpPOM 867

1)S 2)p 3)d 4)f
3. Kakue 3HaueHWsI MpUHUMAaET OpOUTAILHOE KBAaHTOBOE YMCIIO TPU 3HAYCHUHW TIABHOTO KBAHTOBOTO
quclia, paBHOTO 27

1)0,1 2) 1,2 3)-1,0,1 41
4. Cxonpko d-371eMEHTOB B TpeTheM mepuoje?
1)2 2)6 3) 10 4)0

5.YkazaTh 27IeKTPOH, KOTOPBIM 3aBepIiaeTcs: (GOPMUPOBAHKE ICKTPOHHOM CTPYKTYPHI aTOMa JIEMEHTA C
MOPSAIKOBBIM HOMEPOM S53.

1)5s° 2)5p° 3)5d’° 4)4 ¢
6. Kaxk menstoTcsa paguycsl aTOMOB B niepuojie?
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a) YBEIIMYNBAIOTCS
0) yMEHBIIIAIOTCS
B) HE U3MCHSIOTCS
7. UeMy paBHO IJIaBHOE€ KBAHTOBOE YMCIIO JUISI AJIEKTPOHOB MPEJIBHEIIHErO0 IHEPreTUYECKOro YPOBHS
aToMa 3JIEMEHTa C MOPSIAKOBBIM HOMEpOM 387
1)2 2) 1 3)0 4)3
8. KakoBa snekTpoHHass KOHGUTypalus MpeIBHEIIHET0 SHEPTeTUYECKOT0 YPOBHS aToMa 3JeMEHTa C I0-
PAAKOBBIM HOMEpPOM 817
1) 65> 2) 6s*6p°6d°  3) 6s°6d'6p 4) 6s°6p’
9. Kakue 3HaueHUsI TPUHUMAET MarHUTHOE KBAaHTOBOE YUCIIO JJISI JIEKTPOHOB P—3HEPreTUYECKOTO MOY-
poBHs?
1)-1,0,1 2) -2,-1,0,1,2 3)0 4)1
10. YeMm oTnnyaroTcsa aTOMEI U30TOIOB OJHOTO dJIeMeHTa?
a) YUCJIOM MPOTOHOB
0) YHCIIOM HEUTPOHOB
B) YMCJIOM 3JI€KTPOHOB
T') 3apsIOM sizipa
11. Ha ocHOBaHMH 37IEKTPOHHOH (OpMYJIBI ONpPEAETUTE, KAKUMHU CBOMCTBAMHU 00JIa/IaeT AJIEMEHT C JJIeK-
TPOHHOU KOH(UTYypaIuen atoma 1522522p5 :
a) MeTalI 0) HeMeTaIT
B) aM(OTEPHBINA PJIEMEHT T') HHEPTHBIN DJIEMEHT.

Tema «XuMUYecKass TEPMOJAMHAMMUKA)

1. Tepmoxumuueckoe ypaBHeHue peakiuu: 4Al + 30, = 2A1,05 + 3350 x/Ix. KonmudyecTBO TEMIOTHI, BBI-
JEUBIICHCS TPU OKUCICHUH S4T amoMuHUS (KJ[X):

1) 837.5 3) 3350

2) 1675 4) 67007
2. [Ipsimas wnm oOpaTHast peakius OyAeT MPOTeKaTh MPH CTAHJAPTHBIX YCIOBUSX B CUCTEME:

CH4(F) + COZ(F) = ZCO(F) + 2H2(r)
AG9s, kJIx/MOs  -50,79 -394,38 -137,27 0,00

1) nmpsmas 3) paBHOBeCHE

2) obpatHas 4) Helb3sl OTBETUTH OJTHO3HAYHO
3. Ilo TepmoxumuueckoMy ypaBHeHuto peakuuu PClsy) + Clyry = PClsy) AH = -137,3 k/Ix yxaxkute 3Ha-
YeHHE TeMIIEPaTyphl Hauana peaKiuu:

1) T<T, 3)T=T,

2) T>T, 4HT+#T,
4. Kak MeHsIeTCsl JHTPOIUSA B MPOIECCe N30MepHu3annu OyTaHa B ©300yTaH?

I) AS<0 3)AS=0

2) AS>0  4)Henb3s OTBETUTH OJHO3HAYHO
5. «TeroBo# APPEeKT XUMHUUECKUX PEAKIIUNA HE 3aBUCUT OT YHCIIa MPOMEXKYTOUHBIX CTaIuil, a orpenesns-
€TCsl IUIIb HAYaJIbHBIM ¥ KOHEYHBIM BUJIOM U COCTOSTHUEM CHCTEMBI» - 3TO (POPMYIUPOBKA:

1) mepBoro Hayasna TepMOAMHAMUKHM  3) 3akoHa JlaByaswe-Jlamaca

2) BTOpOTO Havyayia TepMoauHamMuku  4) 3akoHa ['ecca?
6. st peakuuu COyp + Cipy = 2CO(ry paccunTaiite Temneparypy (K), npu kotopoil paBHOBEposTHBI 00a
HarpaeieHus peakiuu, eciu AH , = 173 kJIx, AS% ,= 176 Ix/K.

1) 542 3) 441

2) 789 4) 983
7. KakoBbI yCJIOBHSI HEBO3MOXKHOCTH MPOTEKaHUs mpoliecca?

1) AH<0,AS>0 3) AH>0, AS<0
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2) AH<0, AS<0 4) AH>0, AS>0
8. Jlis SJHIOTEPMUYECKON peaKuy XapaKTEPHO:
1) Q<0, AH>0 3) Q>0, AH>0
2) Q<0, AH<0 4) Q=0, AH<0
9. lns pe%KumI N, + 0O, = 2N3O AGyp, = 173,2 x/Ix. Berancaure K, 115 CTaHAapTHBIX yCIOBUM:
1) 10 3) 10

2) 107° 4) 10
10. Ykaxure peakuu, B KOTOPbIX SHTPONUS YBEIUUYNBAETCA:
1) 2C12(r) + Oz(r) = 2C120(r) 3) 2st(r) + 302(r) = 2H20(r) +2SOz(r)
2) CFa(r) = Compapum) T2F2(r) 4)NH4NOxx) = Nory + 2H20()
1) 1,2 3)1,3
2) 2,3 4)2,4
11. lns HEoOpaTuMBIX TIpolieccoB n3MeHeHue sHepruu ['m6oca, AG
1) Bcerna paBHO HYJIIO 3) Bceraa noJjoKUTENbHO
2) Bcerma OTpUIIATEeIbHO 4) 3aBUCUT OT THIA PEAKITUU

3anaHus K NPAKTHYECKOMY 3aHATHIO
Tema "XumMnuyeckasi TepMoaAMHAMHUKA"

1. ITo xakoif TepMOAMHAMHYECKON (DYHKIIMU OTIPENIeNIeTCsl BO3MOXKHOCTh CAaMOIPOU3BOJILHOTO
IPOTEKaHUsI XMMUYECKUX peaklHil B N300apHO-U30TEPMUYECKUX YcIoBUsX? Onpenenure, BO3MOXKHO JIH
caMonpou3BojbHOe npoTtekanue peakuu a) HyOp = 2Hory + Oy, 6) CaCOs¢y = CaOgry + COy(ry B H.Y.

2. PaccuuTaiiTe Temiiepatypy paBHoBecHs cuctembl A + B = 2AB, ecniu naMeHeHune 3HTPONKH B
xoze 3Toi peakiun paBHo 10 Lx/K, a usmenenue sutansnuu paBHo 25 kJx. [Ipu kakux temnepaTtypax
OTHOCHUTEJILHO TEMIIEPATYPhl PABHOBECHUS BO3MOKHO CAMOIIPOU3BOJIBHOE TEYCHUE ITOU PEAKIUU?

3. IIpoTekaeT 11 B HOPMAJIbHBIX YCIOBUAX peakuus 2A ) = By + Cr — Q?

4. PaccumnTaiiTe M yKa)XuTe HalpaBJIcHHUE NpoTeKkanus npouecca A = B npu 200°C, ecnmn AH®
=20 x/Ix, AS®, = —100 JLx/K (2 cnocoba perienus).

8. PaccuMraiite IpH KakMX TEMIIEpaTypax OTHOCHTENILHO T, BO3MOKHO CaMOIPOU3BOJILHOE IIPO-
tekanue 3o peakuu CO(y + Clyy = C

Tema «OkucIAUTEIHHO-BOCCTAHOBHUTE/IbHbIE PeaAKIINU»

1. Onpenenure crenens okuciaeHus cepsl B coenunenuu H,SO;3, (NHy ),S, Li; SO;3
2. Kakoli mmpouiecc 1 o4emMy BbIPa)KaeTcsl CXEMOM: Fe'? - Fe™?
3. K kakomy tammy OBP otHOCuTCs peakuus: (NH4),Cr,O7—N; +Cr,03 +H,0. Iloabepute
K03 (UIIMEHTH B ypaBHEHUH PEAKIMH, YKAKUTE OKUCIUTETh U BOCCTAHOBUTEIh
4. Kakwue cBoiictsa moryT nposeists CI' m CI™ ? Otser oGocayiire.
5. [Tog6epute KO PUITUEHTHI B YPAaBHCHUH PEAKIIMH METOJIOM JIEKTPOHHOTO OaJlaHCa, YKAKUTE
OKHUCJIUTETh U BOCCTAHOBUTEIIb:

MnSO4 + KIO; + KOH— MnO, + I, +K;,S04 + H,O

Tema «["aJibBaHHYECKHH dJIEMEHT)
1. CocraBpTe cxeMy pabOTBhI CEpPeOPSHO-BOAOPOJHOIO TAIBBAHUYECKOTO AJIEMEHTa (YCIOBHS
CTaHJapTHHIE).
2. HamumuTe ypaBHEHHE pPEaKIMU, MPOTEKAIOIIEH Ha aHOJE B pabOTAIOIIEM TalbBAHUYECKOM
JIIeMeHTe, TOK00Opa3yIomas peakius kotoporo Zn + Ni*" = Zn*" + Ni.
3. Paccuuraiite ctangaptayto DJIC cepeOpsHO-HUKEIEBOr0 ralbBaHUUECKOTO JIEMEHTA.
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4. Kak usmenutcst 3J1C cepeOpsiHO-CBUHIIOBOTO TaJIbBAHUYECKOTO DJIEMEHTA MO CPAaBHEHHIO CO

CTaHAAPTHBIM 3HAYCHUCM, CCJIM dAKTUBHOCTH IMOTCHLUAIOMPCACIIAOINX HOHOB B PC3YJIbTATEC pa-
60T1bI u3MeHmIach B 10 paz?

5. Paccunraiite D/IC ragpBaHHUECKOTO JIEMEHTA, €CIM U3MeHeHue sHeprun ' n6dca Tokoobpa-
3yIOIeH peakuu paBHO -227,7 kJx/Monb, n = 2.
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OueHo4YHbIE CPeACTBA MPOMEKYTOUYHOM ATTECTAIUN:

Bonpocekl Kk 3xk3aMeHy 10 Kypcy « XUMHUSA»:

1. CoBpeMeHHbIE MPEICTABICHUS O CTPOEHUHU atoMa. MicTopust yueHU 0 CTpOEHUU aToMa.

2. KsanHTOBBIC UKCIa KaK pe3ynbTat pemeHus ypaBuenus llpeaunrepa (rnmaBHoe, opOuTagbHOE,
MarHuTHOE, CIIMHOBOE), MX (PU3NYECKUI CMBICH (Ha MpuMepax).

3. DneKkTpoHHbIE KOH(HUTypaly aTOMOB TMEPHOIUYCCKON cHUCTEeMBI. [IpHHIMITBI U TIOPSAIOK 3a-
MOJTHEHUST aTOMHBIX OpOUTalieli MHOTO3JICKTPOHHBIX aTOMOB (TPUHIUI MHUHUMYMa SHEPTUU, TMPUHIUI
[Taymu, nmpasuno ['yaaa, nmpaBuino KinedukoBckoro) (Ha mpumepax).

4. Ilepuoanueckuil 3aKOH U mepuoanyeckas cuctema sneMeHToB J.M. MenneneeBa. DieKTpoH-
HOE€ CTPOEHHE aTOMOB AJIEMEHTOB MEPUOANYECKON cUCTeMBL. «lIpoBaip» 35eKTpOHA. DIEKTPOHHBIE Ce-
MeNCTBa XUMHYECKUX 3JIEMEHTOB.

5. OcHOBHBIEC CBOWCTBA aTOMOB (pajlyc, SHEPTHS MOHU3AIMH, CPOJICTBO K AJIEKTPOHY, JIEKTPO-
OTPHULATENBHOCTb, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) U 3aKOHOMEPHOCTH MX MU3MEHEHHUS B
rpymIax u nepuojax.

6. TloHsATHE O BaJCHTHBIX MEKTPOHAX U BaleHTHOCTH. [loHsATHE O hopmupytromem sekTpone. Omn-
pezelieHne BaJICHTHOCTH aTOMOB S-, p-, d-, f-371eMEeHTOB B BO30YK/IEHHOM U HEBO30YXICHHOM COCTOSTHUHU
(na mpumepax). BanentHocTs snementos Il nepuona. O6pa3zoBaHue HOHOB.

7. lloHsiTHE U OCHOBHbBIE XapaKTEPUCTUKU XHWMHUYECKOH CBSI3M (IUVIMHA, SHEPIUs, MOJISPHOCTh, Ba-
JICHTHBIHN yroi). Buasl 1 xapakTepruCTUKU XUMHUECKOH CBsI3M Ha nmpumepe Modiekyi: NaCl, O,, NHs, BCls,
KHCO:s.

8. KoBanmenTHas xuMH4ecKas CBSI3b: MOHATHE, BUABL. MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHON XU-
MHUYecKo cBs3u (Ha mpumepe Moiekyn tuna Cly, SiHy, mona NH4'). CBoiicTBa KOBaJGHTHO# CBSI3M: Ha-
MPaBJIECHHOCTh, HACBIIEHHOCTh, KPATHOCTb.

9. OcHoBHBIE Teopur 00Opa3OBaHMS KOBAJCHTHOW XUMHUYECKOW cBsi3u. [lojokeHus mMeTona Ba-
JeHTHBIX cBs3ell. [loHsTHe 0 rHOpUAN3aUY aTOMHBIX OopOUTaNeil U THOpUIHBIX opOuTansaxX. Biausaue He-
MTOJEJICHHBIX 3JIEKTPOHHBIX M1ap HA TEOMETPHUIO MOJIEKYJIBI.

10. OcHOBHBIE MOJOXEHUSI METOZa MOJICKYJISIpHBIX opOuTaneit. oHHas CBs3b, €€ 0COOCHHOCTH,
MexaHu3M 00pa3oBanusi. CBOMCTBA BEIICCTB C HOHHOM CBS3BIO.

11. Merannuueckasi CBsi3b U OOIIME CBOWCTBA MeTaUTOB. [lOHSTHE O 30HHOW TEOPUU KPUCTAIIIOB
(MeTasuTbl, TUAIEKTPUKH, TTOTYITPOBOTHUKH ).

12. MexmonekynsipHoe B3aumojeicteue. Cuibl Ban-nep-Baanbca (opueHTallmOHHOE, MHIYKIIMOH-
HOE, TMCIIEPCHOHHOE B3amMojercTBue). BomopomHas cBs3b, €€ oOpazoBaHHeE, BIMSHUE HA CBOWMCTBA Be-
LIECTB.

13. KoMIuiekCHbIe COeIMHEHUS: CTpOEHHEe, HOMEHKIaTypa. CTyneHvarasi JUCCcouanus KOMILIEKC-
HBIX COEAMHEHUW. MaTeMaTnuecKoe BBIPaKEHUE KOHCTAHThl HECTOMKOCTH KOMIUIEKCHOIO MOHa. Buubl
CBSI3M B KOMIUIEKCHBIX COEAMHEHUSX. MexaHnu3M o0pa3oBaHus CBsi3el BO BHYTpPEHHEW cdepe (Ha mprMe-
pax) o METOAY BaJIEHTHBIX CBs3el. [[puMeHeHNe KOMIUIEKCHBIX COEMHEHNH.

14. Tlonstre u mpenMeT TepMoauHaMUKU. [loHATHE 0 PyHKIMAX cOCTOSIHUA cUCTeMBbl. Terora u pa-
6ota. BuyTpenHss sHeprus, sHTanbnus. [1epBblii 3aK0H TepMOANHAMUKH.

15. TemmoBo# addext peakiuii. Tepmoxumuueckue ypaBHEHHs. 3aK0OH 'ecca M ClIeICTBHs U3 3aKOHA
B TEPMOXMMHUYECKHX pacueTax (Ha mpumepax).

16. DuaTpomnusa kak ¢yHKIUS cocTossHUS cucTembl. Il u 111 3akonsl TepmognHamMuku. CriocoObI O11-
penencHus U3MEHEHUS SHTPOIHUU B XOJIe XUMHUECKUX peakiuil. Mi3MeHeHue SHTponuu npu Ga3oBbIX ITe-
pexonax. CtannapTHasi 3HTPOIHUS 00pa30BaHUs COSAUHEHUSI.

17. DHTansnuiHBINA U SHTpONUIHBIN (akTopsl. CBoOOAHAs sHeprusa ['n06ca. Dueprus I'enbMross-
na. Temneparypa paBHoBecus. OnpeneneHue HarpaBiICHUS CAMOIPOU3BOJIBHOIO MPOTEKAHUsS PEaKIUil
(cootHomenue T u Tp). CBsa3b sHeprun [ mOOCa ¢ KOHCTAHTON PaBHOBECHSI.

18. IloHsATHE O CKOPOCTH XMMHYECKOM pEaKIMy B TOMOTE€HHBIX M FE€TEPOr€HHBIX CHUCTEMaX. 3aKOH
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NeMCTBUSL Macc JJIsl TOMO- U T€TEPOreHHbIX peakluil (Ha mpuMmepax). 3aBUCUMOCTb CKOPOCTH PEaKIUH OT
KOHIICHTPAIIUi BEIIECTB, AaBICHHS U 00beMa CUCTEMBI, TIJIOIIAAN MTOBEPXHOCTH paszzaena ¢as.

19. 3aBHCHMOCTBH CKOPOCTH XMMHYECKOW peakiuu oT Temmeparypsl. [IpaBuno Bant-I'odda. DHep-
TUsl aKTUBAIlMU. Y paBHEHHE AppeHuyca. DHEPreTUueCKue JUarpaMMbl Xo4a 3K30- U SHJO0TEPMUUYECKOM
peaKkIuu.

20. Karanu3: Buabl, MexaHU3Mbl. OCOOECHHOCTH KATATUTUYECKUX IPOIECCOB. DHEPreTHUECKUE
JauarpaMMbl KaTaJIMTHYECKOM U HEeKaTaIWTU4eCKON peakuuu. J{o0aBKku, BIUSAIONIME HA aKTUBHOCThH KaTa-
nu3aropa.

21. Tlonsatue o pactBopax. Kiaccuduxarus pactBopoB. MexMOIEKYISIPHOE B3aUMOJICHCTBHE TPU
pacTBOpeHHH BelIecTB. TepMoAMHAMUYECKHE MPUYMHBI 00pa3oBaHus pacTBOpoB. TeroBbie 3PQeKTs
IIPU PaCTBOPEHHH.

22. Cnoco0bl BBIpa)XKEHUS! KOHIIEHTPAIIMM PAaCTBOPOB (MaccoBas JI0Js, MOJISIpHAst 0JIs, THTP, MO-
JsipHAas KOHIIEHTpAalMsl, HOpMaJlbHas, MOJISUTbHASI KOHIEHTPAIHs ), B3AUMOCBS3b MEXKIY KOHIIEHTPALUSIMHU.

23. PactBopsl cmaObix 3mekTponuToB. CremneHp auccormanui. KoHcTaHTa Aguccoruanui. 3aKoH
paz6asnenust OctBanpaa. Onpenenenne pH pacTBopa ci1aboro 3JIeKTpoOIUTA.

24. PacTBOpBI CHIIBHBIX AJIEKTPOJIMTOB, TUIIBI B3aUMOACHCTBUI B 3TUX PacTBOpPAx Ha MpUMEpE pac-
tBOopeHus NaCl. AktuBHOCTh MOHOB. MoHHas cuia pactBopa. Onpenenenue pH pacTBopa CHIIBHOTO 3J1EK-
TPOJIUTA.

25. KHCJIOTHO-OCHOBHBIE CBOMCTBA BEIIECTB C TOYKU 3PEHUSI TEOPUU SIEKTPOIUTHUUECKON THUCCO-
unanuu. MonHoe npousBeeHrne Boabl. BogopoaHblil M THIPOKCWIBbHBIN MMOKa3arenu. MHIMKaTopsl.

26. PacTBOpbI MajgopacTBOPUMBIX AJIEKTPOJUTOB. PacTBopuMocTh. [Ipon3BeaeHne pacTBOPUMOCTH.
YcnoBue 00pa3oBaHus OCAAKOB MaJOPACTBOPUMBIX AJIEKTPOJIHUTOB.

27. OKHUCIUTENhHO-BOCCTAHOBUTEIIbHBIE TMporecchl. [loHsATHE 00 OKHCIUTENe, BOCCTaHOBUTEIES,
OKUCJICHUH, BOCCTaHOBJICHUH. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIIECTB, UX O0OOCHOBAHHE
C TOYKH 3pEHUS CTPOCHHUS aToma (Ha IpuMepax).

28. Tumst OBP (¢ mpumepamu). MeTo 2JIeKTpOHHOTO OanaHca (Ha mpuMepe).

29. TambBaHWYECKHE AJIEMEHTHI: YCIOBHUS PabOTHI. Y CTPOHCTBO AJIEKTPOXUMHUYECKOTO TaIbBaHUYE-
ckoro anemenTa [lanmdnsg-SAkobu, cxema ero paboThl, IEKTPOAHBIE MPOIECCHI, TOKOOOpa3yrolas peak-
uus. YpaBHenue HepHcra.

30. 3/IC u Hanpspxenne. Criocoos! pacuera 3J[C. [ToTeHIMANBI Ta30BBIX 3JEKTPOIOB.

31. Tonmsapu3zanus 3nexkTpoqoB. Ee Buabsl u mMexanusmbl. [lonspusaniioHHBIC KpHUBBIE NMPU paboTe
raJIbBAaHUYECKUX AJIEMEHTOB, KOPPO3UHU. 3HAUCHHUE MOJISIPU3ALUU B AIEKTPOXUMUUYECKUX CUCTEMAX.

32. Koppo3us MeTajuioB, €€ BUIbl. Y CIOBUS MPOTEKAHUS AIEKTPOXUMHUYECKONH KOppo3uu. CXembl
MUKPOTaJIbBAHUYECKUX KOPPO3HOHHBIX 3JIEMEHTOB, YpaBHEHHUs aHOAHBIX M KaTOAHBIX NpPOLECCOB (Ha
npuMepe).

33. BonopoaHas u KUCIOpOHAS ACTOJSPU3ALIMS, 3aBUCUMOCTb OT CPEJIbl, YCIOBHS €€ YCUIICHUS.

34. MeTajuIM4eCKUe U HEMETAJUIMYECKUE TTOKPBITUSA KaK METOJT 3alUThl OT KOppo3uu. CXeMbl KOp-
PO3HOHHBIX 3JIEMEHTOB, BOSHUKAIOIIUX ITPU HAPYIICHHH METATMYECKUX MMOKPBITUH (Ha pUMepax).

35. CymHOCTh 3JEKTPOXUMHUYECKUX METOJOB 3alllUThl OT KOPPO3UH (aHOMHAs, KaTOAHas, IPOTEK-
TOpHasl 3a1uTa). Y paBHEHUS MPOLECCOB, MPOTEKAIOMINX HAa AaHOAHBIX U KaTOJHBIX YYaCTKAX MPH AJIEKTPO-
XUMHYECKOM 3alluTeE.

36. MeToap! 3alIMThl OT KOPPO3HHU, CBSI3aHHBIE C 00pabOTKON KOPPO3HOHHOM cpeabl. MHruouTops
KOppO3UH, MEXaHU3MBbI UX elcTBUsA. [laccCHBHOCTh MeTANIIOB. JlerupoBaHue.

37. XuMmuuecKkrue UCTOUYHUKHU TOKA: TOHsATHE, Kiaccudukarmsi. OCHOBHBIE XapaKTEPUCTUKU TajlbBa-
HUYECKUX 3JIEMEHTOB.

38. MapraHueBo-INHKOBBIM EPBUYHBIN AIEMEHT: YCTPOWCTBO, YPABHEHHUS MIPOLIECCOB, JOCTOUHCT-
Ba U HEJJOCTATKH.

39. lllemouHble ¥ MUTHEBBIC OATAPEUKHU: YCTPOMCTBO, TOCTOMHCTBA M HEIOCTATKH MPH DKCIUTyaTa-
L1H.
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40. AKKYMYJSITOPBI: BHJIBI, YCTPONCTBO, IPUHITUIT paOOTHI. YpaBHEHHUS TPOIIECCOB MPHU 3apsie U
pa3psiIKe CBUHIIOBO- KMCJIOTHOTO aKKyMYJIATOPA, €r0 XapaKTepUCTUKU, OCHOBHBIE MPOLIECCHI U3HOCA, JOC-
TOMHCTBA U HEJIOCTATKU MPU IKCILTyaTalllu.

Tumnosble 3K3aMeHaAIlMOHHbIE 3aJav9u

1. Twutp pactBopa Na,SO4 paBen 0,03 r/mi. PaccumraiiTe MOJISPHYIO U HOPMAJIbHYIO KOHIIEHTPAIUIO
3TOTrO pacTBOpa.

2. B 1 murpe Boas! pactBopmiu 35 1 xene3Horo kymnopoca (FeSO, -7H,0). Paccunraiite MOISpHOCTD,
MOJISTTLHOCTh, HOPMAJIBHOCTh 1 MACCOBYIO JIOJIIO MOTYYSHHOTO PACTBOPA, €CJIH €ro IUIOTHOCTH 1,2 T/MiT.
3. Kakoii 06vem 0,2 H pacTBOpa CEpHOIl KUCIOTH MOKHO MpUroToButh U3 0,7 1 ee 40%-ro pactBopa
(mnotHocTh 40%-r0 pactBopa 1,3 r/cm)?

4. Hanmmmure moiHYIO AJIEKTPOHHYIO (hopmMylly atoMa TexHerus. K kakoMy ceMelCTBY OH OTHOCUTCS?
VYKakuTe ero BHEIIHUHN 3JIEKTPOHHBIN YpOBEHb, (POPMHUPYIOLINI 3JIEKTPOH, 3HAUEHUSI KBAHTOBBIX YUCEI
U1 GOPMUPYIOLIETO 3JIEKTPOHA U 3JIEKTPOHOB BHEIITHETO YPOBHS, MEPEUUCTUTE BCE €r0 BO3MOKHBIE Ba-
JIEHTHOCTH.

5. 3anummuTe MOJHYIO SJEKTPOHHYIO (HOpPMYTy aToMma 3JIEeMEHTa ¢ (OPMHPYIOIIUM SJIEKTPOHOM 4p3.
YKaXuTe Bce €ro BO3MOKHBIC BAaJCHTHOCTH W 3HAUEHUS KBAHTOBBIX YHCEN I (OPMUPYIOMIETO SJICK-
TpOHa.

6. VYxaxuTe YHCIO HECHAPEHHBIX AJIEKTPOHOB B OCHOBHOM U BO30Y)KIIEHHOM COCTOSIHUU aToMa XJIopa,
€ro BaJICHTHBIE BO3MOKHOCTH.

7. Tonp3ysich TabnMIEH IIEKTPOOTPULIATEIILHOCTEH, ONPEASIINTE XapaKTep CBA3EH B MOJIEKYJE CEpHOI
KHUCJIOTBI U €€ HaTpueBOM cou. OxapakTepu3ynTe KXyl CBA3b.

8. HazoBute Naz[Co(NO,)¢] © ykaxuTe: a) TUTaHIBI; 0) KOOPAWHAIIMOHHOE YHMCIO; B) 3aps] KOM-
IJIEKCHOTO MOHA U 3apsi/i KOMILJIEKCOOOpa30BaTes; B) BUJ CBSI3U MEXAY BHEIIHEN U BHYTpPeHHEN cdepa-
MU, T) THII THOPUAM3AINY, JI) YPaBHEHHUE AMCCOIMAIIUN COSAMHECHUS U BHYTPEHHEH cdephl, BEIpaKeHUE
K(uecr).

9. VYkaxure HanpasiaeHue nporekanus npouecca: A =B + C npu 200° C, ecrm AH®x.p. = -20 x/Ix,
AS°x.p. = -100 JIx/mons-K (mpuBeauTe 2cmocobda pereHus).

10. Omnpenenute Temmneparypy paBHoBecus cuctembl A + B = 2AB, ecnu crannapTHble SHTPONUU Be-
mectB A, B u AB paBubl cooTBeTcTBeHHO S5 JI)k/Momb-K, 10 [Ix/Monb-K u 50 JIx/Mons-K, a uamenenune
SHTAIBNUM B X0J€ 3T0i peakuuu paBHO 20 k/lx/Monb. IIpu kakux Temneparypax oTHOCUTeNbHO T, BO3-
MO>KHO CaMOIPOU3BOJILHOE TEUEHHUE ATON PEaKIUH B MPSIMOM HarpaBieHUN?

11. Ilpu B3anmopelictBuu 10 r kanbuus ¢ KuciaoponoMm Belaenuiaoch 160 k/[x temnorsl. Beruucnure
CTaHJIaPTHYIO SHTAJIBIINIO0 00pa30BaHUS OKCH/IA KaJIbIUSl.

12. B03MOXHO JM caMONPOU3BOJIbHOE MpOTeKaHue peakiuu A=2B, ecnu AHOX,p.= -40 xJIx, ASOXP.= -20
T/ K, t=2°C?

13. Paccunraiite, kak u3MeHUTCs cKOpocTh peakuu 2NOyy + Oy = 2NOy (k = 0,2, y = 2), ecnu: a)
YBEIUYUTh 00BEM CHCTEMBI B 2 pasa; 0) yBenuuuTh KoHIeHTpanuio NO B 2 pa3a; B) yMEHBIIUTh TEMIIE-
parypy Ha 30°?

14. Omnpenenurte ckopocTh peakuuu A + 3B =2C, npoTtekarorieil B ra3oBoi ¢a3ze, B MOMEHT BPEMEHHU,
KOT'/Ia KOHIIEHTpaIws BemiecTBa A u3meHmwiach Ha 0,1 MOJIb/J, eci Ha4aabHbIe KOHIICHTPAIINH BEIICCTB
A u B paBnbl coorBeTcTBeHHO 0,5 1 1 Momaw/n. K = 0,2. Kak U3MEHUTCS CKOPOCTh PEaKIUU MPU yBETUYe-
HUU JJaBJICHUs B cUcTeMe B 2 pa3a?

15. B pesynbrate usmenenus oobema cuctembl C(t) + 2F,(r)= CF4(T) ckOpoCTh IIPsIMOM peaKIiuu BO3-
pocna B 16 pa3. Kak u Bo CKOJIbKO pa3 U3MEHWIH 00bEM CHCTEMBI?

16. Onpexenure ckopocTh oOpasoBanust ammuaka mpu 120°, ecim mpu 100° oGpasyercs 0,2 MOIB/JI-¢
amMmuaka (y = 3).

17. TIpousBeneHune pacTBOPUMOCTH XJopHaa cepedpa 1,78-10™". Kakoit oGbeM BObL notpedyeTcs s
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pacTBOpPEHUS MATH TPaMM 3TOTO BEILLECTBA.

18. Boruncioure pH u pOH 0,05 M pactBOopa COsISIHOM KHCIOTHI U ruApokcuaa Hatpus. Kakoil user B
JTAHHOM pacTBOpe OYIyT HMETh a) METHIIOBBIN OpaHXeBbIi, 0) heHondTanenH, B) 1akmyc?

19. Borumcnute crenenp quccouuanuu B npoueHTax B 0,05 M pacTBope XJI0pHOBATUCTOM KUCIIOTHI, ECIIN
K,=3-10".

20. Brsruucaure pH u pOH 0,01 M pactBopa runpokcuaa ammonusi. Kakoil et B JaHHOM pacTBope Oy-
IyT UMETh a) METUJIOBBIM OpaHKeBBIH, 0) heHondTanenH, B) Jakmyc?

21. TlonGepute K03 (HUIUEHTHI B YPaBHEHUH PEAKIIUM METOJIOM 3JIEKTPOHHOTO OaiaHca, YKaKUTe OKHC-
JIUTEIIb U BOCCTAHOBUTEIb:

K,Cr,07 +NaNO; + H,SO4 — Cry(S04); +K,S0O4+NaNO3;+H,0

22. BpluncanTe BETUUMHY 3JIEKTPOAHOro noreHnuaia kobdansra B 0,01 M pactBope cynbharta kobanbTa
(I1) m xpoma B 0,001 M pactBope cynbdara xpoma (II1).

23. Paccuuraiite D/IC Xene3HO-IIMHKOBOTO TraJIbBAHMUECKOTO AJIEMEHTA MPU CTAaHAAPTHBIX YCIOBUAX U
MPY U3MEHEHNUU aKTUBHOCTEN MOTEHIUAIONPEACIISIONINX HOHOB B aHOIHOM 30HE B 10 pa3 mo cpaBHEHUIO
CO CTaHJapTHBIM 3HaueHHEeM. COCTaBbTE CXEMY rallbBaHMUECKOI'O 3JIEMEHTA, 3alMILUTE YPAaBHEHUS JJIEK-
TPOJHBIX MPOIIECCOB U TOKOOOPA3yIOIIEH peaKkiuu.

24. CocraBbTe cxeMy pabOTHI JUTHEBO-UMHKOBOrO ['D, 3amummre ypaBHEHHS 3JIEKTPOAHBIX MPOILECCOB
1 TOKoOOpa3yroieil peakiuu, paccuntaiite e€ 3J]C mpu cTaHIapTHBIX YCIOBHUSAX (IBYMS CriocoOammu).
[TpuBenuTe rpag K MOISIPUAMOHHBIX KPUBBIX.

25. CocrtaBbTe cxemy pabOThI JKeIe3HO-BOAOPOJHOTO ralbBaHMUYECKOT0 AJIEMEHTa, 3alUIINTE YpaBHEHUS
ANEKTPOJHBIX MPOIIECCOB U TOKOOOpa3yromiel peakuuu, paccuntaiite 3/IC (ycmoBust crangaptabie). Kak
OyneT u3MeHsaThess pH cpenbl B aHOIHOM M KaTOAHOW 30HAX MPH €ro padoTe?

26. Dueprus ['mub6ca TokoOOpasyromei peakiuu paBHa -212,2 k/[x/mMonbs. OnpenenuTte MOTCHIIMAT
aHoOJIa TaJbBAaHUYECKOTO JIEMEHTA, €CIIU KAaTOJIOM SIBIISIETCS MEHBIN AJIEKTPOJI, acyz+ =1MOJb/1, n=2.

27. Kak usmenutcs DJC cepeOpsHO-CBHHIIOBOTO TaJIbBAHUYECKOTO AJIEMEHTA MO CPABHEHUIO CO CTaH-
JApTHBIM 3HAYEHHUEM, €CJIM aKTUBHOCTb MOTEHIIMAJIONPEAETSIONMX HOHOB B pe3yJbTaTe paboThl H3MEHU-
nace B 10 paz?

28. OOGocHyliTe BO3MOXKHOCTH MPOTEKaHHUSI KOPPO3UHU CIUIaBa cepedpa u Meau B kucioit cpene (pH = 6)
Ha Bo3ayxe. CocraBbTe cxemy MI'O, 3anummTe ypaBHEHUs PeakLUil, IPOTEKAIOIMX HA aHOAHBIX U Ka-
TOJHBIX y4acTKax.

29. IInacTuHKa XpOMHPOBAHHOW MEIM ONYIIEHA B paCTBOP KUCIOTHI (Ha Bo3ayxe). Kakoii merann Oyzaer
KOPPOAUPOBATH MPU HAPYLIEHUU 1IEIOCTHOCTH MOKPHITUA? (YpaBHEHHE).

30. Kakue yacTHIIBI MOTYT IPHHUMATh AJIEKTPOHBI IIPH KOPPO3UU MEIHOTO U3AEIHS B KHCIOM pacTBOpe
(pH = 1) na Bo3ayxe? 3anummTe ypaBHEHUSI 3TUX IIPOIIECCOB.

31. Kakoii MeTam1 MOXHO MCIOJb30BaTh B KAUECTBE MPOTEKTOPA AJIs 3aLIUThl OT KOPPO3UU JKEJIEZHOTO
m3aenus (pH = 5)? CocraBbTe 000CHOBAaHHYIO PACYETOM CXEMY MHUKPOTATbBAHUUECKOTO KOPPO3HOHHOIO
3JIEMEHTA, 3aIUIINTE YPaBHEHUS IIPOLIECCOB.

Pe3ynpraThl TEKylIero KOHTPOJIA MO BBIIIEYKa3aHHBIM B paszene 4 BUAaM (PUKCHPYIOTCS C HC-
MoJIb30BaHueM TpexOamtbHoi cuctemsl (0, 1, 2) B BUIe KOHTPOJIBHBIX HEACHD - IPH MPUHATON B uIna-
Je cucreme Ha 6-i u 12-i1 yueOHOI Henene cemecTpa, a TaKkKe YUUTBIBAIOTCS MPETOAaBaTENIEM MIPH OCY-

MICCTBJIICHHUH HpOMeXQYTOqHOﬁ arrecraguu 1o HACTOSIICH JUCHHUIIIINHE.

B ¢wunmane ucnonb3yercs cucreMa ¢ TPaaWIIMOHHOM IIKAJIOH OLIEHOK — "oTimuHO'", "Xopormio",
"y10BIETBOPUTENBHO", "HEYIOBIETBOPUTENBHO", "3auTeH0", "HE 3a4TeHO".

®opma NPOMEKYTOYHON aTTECTALUHU 110 HACTOSIILEH AUCLMIIIIMHE — IK3aMeH BO 2-M CEMECTPE.
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[IpumeHsieMble KpUTEPUU OIICHUBAHUS IO JUCIUIIMHAM (B COOTBETCTBHU C WHCTPYKTHUBHBIM
mucekMoM HIY MOU ot 14 mas 2012 roga Ne 1-23):

Ounenka
0 AUCHUILINHE

Kpurtepun ouneHku pe3yibTaToB
00yuYeHus1 M0 TUCUMUILINHE

«OTIHYHOY/
«3a4TEHO
(oTHI4uHO)»/
«3a4TEHO»

BricraBisiercss oOyuaroniemycs, 0OHapyKUBIIEMY BCECTOpPOHHEE, CHCTEeMa-
TUYECKOE U TITyOOKOE 3HaHME MATEPUATIOB U3YYEHHOW TUCLMILIMHBI, YMEHHE
CBOOOJHO BBIMOJHATH 33JaHUs, MPEAYCMOTPEHHBIE MPOTrPAMMOM, YCBOHUB-
IIEMY OCHOBHYIO M 3HaKOMOMY C JOIOJIHATEIBHON JIMUTEPATypPOr, PEKOMEH-
JOBaHHOW paboueil mporpaMMoi AMCHUUIUIMHBL, MPOSBUBIIEMY TBOPYECKHE
CIOCOOHOCTH B IOHUMaHMH, U3JI0KEHUU U UCTIOJIb30BAHUU MAaTE€pPHUAJIOB U3Y-
YEHHOW JMCUUIUIMHBI, Oe3yNpeyHO OTBETHBILEMY HE TOJBKO Ha BOIPOCHI
Ousera, HO U Ha JJONOJHUTEIbHBIE BOIPOCH B paMKax pabodel mporpaMMel
JUCLUIUIMHBL, TPaBUJIBHO BBINOJHUBIIEMY NpakTUdyeckoe 3agaHue. OleHka
[0 JAUCUUIUIMHE BBICTABIIAIOTCSA OOydaromeMycsl ¢ y4€TOM pe3yJbTaToB Te-
KYLIEro KOHTPOJIA.

Komnerennuu, 3akpermiéHHble 3a AUCLUILIMHON, chOpMUPOBaHBI Ha YpOB-
HE — «OTAJIOHHBINY.

«XOPOIIO»/
«3aYTECHO
(xoporro)»/
«3a4TCHO»

BeicraBisiercs oOyuaroniemycsi, 0OHapyKMBILIEMY TOJHOE 3HaHUE MaTepHa-
Jla U3Y4YCHHOU AUCLUIUIMHBI, YCIICIIHO BBIIOIHAIOIEMY IIPEIyCMOTPEHHBIE
3aJJaHMs, YCBOMBILEMY OCHOBHYIO JIUTEPATypy, PEKOMEHIOBaHHYIO paboueit
IIPOrpaMMOM JUCLHUILINHBL; IT0KA3aBIIEMY CHUCTEMATHUYECKUN XapakTep 3Ha-
HUH 0 AUCUUIUINHE, OTBETUBLIEMY Ha BCE BOIPOCHI Oniera, MpaBUIbHO BbI-
IIOJIHMBLIEMY IIPAKTUYECKOE 3aJaHUe, HO JOIYCTUBILEMY IIPA 3TOM HEIPHUH-
nunuanbHble omMOKu. OLeHKa MO JAUCHUILIMHE BBICTABISIETCs 00ydJarole-
MYCsl ¢ Y4ETOM Pe3yJIbTaTOB TEKYIIErO0 KOHTPOJIA.

Komnerennuy, 3akperyiéHHble 3a IUCLUILIMHON, c(hOpMUPOBaHBI Ha YpOB-
HE — IIPOJBUHYTBINY.

«yIlOBJIETBOPUTEIBHOY/
«3a4TeHo (yIOBJIETBOPH-
TEIBHO)»/

«3aYTCHO

BeicraBnsiercs oOydvaromemycsi, oOHapyKMBILIEMY 3HAHHWE MaTepuana H3y-
YEHHOW IMCUMIUIMHBI B 00beMe, HEOOXOAUMOM ISl JalbHEHIIed y4eObl U
npeacrosiel padboTel M0 Mpogeccruu, CHPABISAIONIEMYCS C BBIIOJIHEHUEM
3aJJaHUii, 3HAKOMOMY C OCHOBHOH JIUTE€PATypOl, peKOMEHAOBaHHOU paboueit
IIPOrpaMMOM AMCLMILIMHBL; JOIYCTUBLIEMY MOTPEIIHOCTh B OTBETE HA TEO-
peThYecKre BOMPOCHl W/WIM TPU BBITOJHEHUH MPAKTUYECKUX 3aJaHHM, HO
obnafaronemMy He0OXOAUMBIMU 3HAHUSIMU JJI MX YCTPaHEHMsI MOJ PYKOBO-
JICTBOM TIpernojaBareisi, U100 HEeNpaBWILHO BBHIIOJIHUBIIEMY HMPAKTUYECKOE
3aJlaHue, HO IO YKa3aHMIO MPENOJaBaTeNsl BBIIIOJIHUBIIEMY IPYIHe NPAKTH-
YEeCKHUE 3aJaHMsI U3 TOTO )K€ pa3zelia AUCLUILINHBL..

Komnerennuy, 3akperyiéHHble 3a IUCLUILIMHON, chOpMUPOBaHBI Ha YpOB-
HE — «IIOPOTOBBINY.

«HEYJIOBIETBOPUTEIHHOY/
HE 3a4YTEHO

BricTaBnsercss oOydaromemycs, OOHapyXHUBIIEMY CEpbE3HbIE TPOOETBHI B
3HAHUAX OCHOBHOTI'O MaTcpualia I/IBY‘IGHHOﬁ JAUCHUIIIMHBI, JOMYCTHUBIICMY
MPHUHIUITHATBHBIE ONTMOKY B BHIIOJIHEHUH 3a/IaHHI, HE OTBETHBILIEMY Ha BCE
BOITPOCHI 6I/IHeTa " JOIMOJHUTCIBHBIC BOIPOCHI U HCIPABUIIBHO BbIITOJIHUB-
[IeMy MPaKTHYECKOE 3a/aHue (HEMPaBUIBHOE BBITIOJHEHUE TOJNBKO MPAKTHU-
YECKOI'0 3aaHuA HE SABJIACTCA OI[HOBHa‘IHOI‘;I HpI/I‘II/IHOI\/'I JJIs1 BBICTABJICHUSA
OLIEHKU «HEYIIOBIIETBOPUTEIHHOY). Kak mpaBmiio, OIICHKAa «HEYIOBJIECTBOPH-
TCJIIBHO CTAaBUTCA CTYACHTAM, KOTOPBIC HC MOT'YT IIPOAOJIKUTH 06yquHe 110
o0Opa3oBaTenpHON TporpaMMe 0e3 JOMOJHUTEIBHBIX 3aHATHH M0 COOTBETCT-
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Ounenka Kpurepun oueHkH pe3yjbTaTOB
N0 JUCHUIIHHE 00y4YeHus1 10 TUCUMUILINHE

Bytomerd mucrurinHe. OreHka 1Mo JUCIUIUIMHE BBICTABIISICTCS OOydaroIe-
MYCsl ¢ Y4ETOM PE3yJIbTaTOB TEKYIIErO0 KOHTPOJIA.

KomniereHiium Ha ypoBHE «ITIOPOTOBBII», 3aKPEIUIEHHBIC 32 TUCIIUIIMHOMN, HE
c(OPMHPOBAHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Y4eOHoe 1 y4eOHO-1a00paTOpHOE 000pYyAOBaHHE

VYueOHast ayTuTOpHst U1 IPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUIIA, TPYNIOBBIX U WHAWBUIYalb-
HBIX KOHCYJIbTAIMH, TEKYIIETr0 KOHTPOJIS U TPOMEXYTOUHOM aTTecTal[ii, OCHAIIEHHAas:

- CIEUUAIM3UPOBAHHONW MEOENbI0; JOCKOH ayAMTOPHOM; NEMOHCTPAIMOHHBIM 000pYIOBaHUEM:
MEPCOHAIBHBIM KOMITHIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAIMOHAPHBIM) TTPOCKTOPOM.

Jlns mpoBeieHusl 3aHATUI 1a00paTOPHOTO TUIA UCHOJIb3YIOTCS CIIEHUAIN3UPOBAaHHBIE J1abOpaTo-
pun Ne 2 u Ne 3: maGoparopus B-316 u B-318, pacnonoxxennsie no aapecy 214013, r. Cmonenck, DHep-
TEeTUYECKUH TIp., 1.1, 31aHke SHEPTETUIECKOTO MHCTUTYTA (1abopaTopHbIil Kopiryc Ne 2).

JlaGopatopusi xumuu Ne 2 — (15 paGounx mect) 000pyAOBaHUE M PEAKTUBBI JJISI MIPOBEACHUS
XMMHUYECKHUX IKCIIEPUMEHTOB, MEpPHasl MIOCYJA, YCTAHOBKHU Ul U3Y4EHUs Ipoliecca KOPPO3HHU, ONpeene-
Hus DJIC ranbpBanndeckoro snementa, pH-merp Dxcnept 001, KoMIIekT 060pyRoBaHMsS ISl U3YYECHUS
KOJINYECTBEHHBIX 3aKOHOMEPHOCTEN JIEKTPOIIM3a.

JlaGopatopusi xumuu Ne 3 — (15 paGounx mect) 000OpyAOBaHUE M PEAKTUBBI AJISI MIPOBEACHUS
XMMHUYECKHX HKCIEPUMEHTOB, MEpPHasl MOCY/la, YCTAHOBKHU Ul M3y4EHUs Ipoliecca KOPPO3HH, ONpeiene-
Hus DJIC ranpBanndeckoro snementa, pH-merp Dxcnept 001, KoMIiekT 060pyRoBaHMs Ul U3YUESHUS
KOJINYECTBEHHBIX 3aKOHOMEPHOCTEN JIEKTPOIIH3a.

YueOHast ayauTOpus I IPOBEACHUS MPAKTHUYECKUX 3aHSATHH, TPYNIOBBIX U MHIUBUAYATBHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHOM aTTECTAllui, OCHAILCHHAs:
- CTICIIHATM3UPOBAHHON MeOEIbI0; TOCKOU ayAUTOPHOM.

Jis caMOCTOATENIbHOM paboThl 00y4YaroLMXCs MO AUCLUIUIMHE HCIOJIB3YEeTCs MOMEIICHUE s
CaMOCTOSITENTbHON PabOThl 00YUYaIOMIUXCSl, OCHAILIEHHOE:

- CICNMAIM3UPOBAHHON MEOENbIO; JOCKOW ayJIMTOPHOM; MEPCOHATBHBIM KOMITHIOTEpAMHU C TOJ-
kimoyeHueM k cetd "Uureprer” u nocrynom B DUOC dununana.

IIporpamMmmHoe o0ecnieuenune
— naket Microsoft Office: TexcToBsIil penaktop Microsoft Word; snekTpoHHBIE TaOIUIIBI
Microsoft Excel.

8. OBECIIEYEHHE OBPA30OBATEJIbBHOI'O ITPOIECCA AJIA JINI]
C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA 1 UHBAJIM10B

B xone peanuzanuu AUCUMILTUHBI UCIIONB3YIOTCS CIENYIOUINE TOMOIHUTENbHBIE METOIbI 00yyUe-
HUS, TEKYIIEro KOHTPOJsI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluid 00ydJaromuXcsl B 3aBUCUMOCTH
OT UX UHJIUBUYaJbHBIX OCOOEHHOCTEH:

JJISL CJIeTNbIX U CJIA00BUASIINX:

- JIEKIIMHU 0(POPMIIAIOTCS B BUJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIbIO KOMITbIOTEpa
CO CHEIUATU3UPOBAHHBIM TPOTPAMMHBIM 00ECTICUCHUEM;
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- MMACbMEHHBIE 3a/l1aHUs BBIOIHIIOTCS Ha KOMIBIOTEPE CO CIEMUATU3UPOBAHHBIM MTPOrPAMMHBIM
o0ecrieyeHrneM, Uil MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecreunBaeTcs UHIUBHUAYaIbHOE paBHOMEpHOE ocBeleHne He Menee 300 Jokc;

- ISl BBITIOJTHEHMS 3aJIaHHsI TIPH HEOOXOIMMOCTH MPEIOCTABIISIETCSl YBETMUUBAIOIIEE YCTPOUCTRO;
BO3MOXKHO TaK»e UCI0JIb30BaHHE COOCTBEHHBIX YBEIMYMBAIOIINX YCTPOUCTB;

- IUCbMEHHBIE 3aJaHHsI OPOPMIISIOTCS YBEJIIMYSHHBIM HIPUPTOM;

- 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (popMe WM BBIMOJHAIOTCS B MUChbMEHHOW (hopme Ha
KOMIIBIOTEPE.

AJISl TJIYXMX H CJ1a00CAbIIIAIIMX:

- IeKIH 0(OPMIISIOTCS B BUJIE 3JICKTPOHHOTO JOKYMEHTA;

- MUCbMEHHBIE 33/1aHUS BBITIOJTHSIOTCS HAa KOMITbIOTEpE B MUCbMEHHOU (hopme;

- DK3aMEH U 3a4€T MPOBOIATCA B MUCHMEHHON (popMe Ha KOMIBIOTEPE; BO3MOXHO MPOBEACHHUE B
dbopme TecTUpOBaHUS.

AJISl JIUL ¢ HAPYLIEHUSIMU OTMIOPHO-IBUIATEIbHOI0 annapara:

- JIEKIIUHM 0POPMIIAIOTCS B BUJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIbIO KOMITbIOTEpa
CO CIEUHATU3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- MMAUCbMEHHBIE 3a/laHUs BBINOIHIIOTCS Ha KOMIBIOTEPE CO CIEHUATU3UPOBAHHBIM MTPOrPAMMHBIM
obOecrneucHUEM;

- 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (popMe WM BBIMOJHAIOTCS B MUChbMEHHOU (hopme Ha
KOMIIBIOTEPE;

- UCTIOJIB3YETCs crienuanbHas yueonas ayauropus s auil ¢ JIOB3 — aya. 106 rmaBHOTO yyeOHO-
ro kopmyca no aapecy 214013, r. CMoneHck, DHepreTHueckuit np-a, 4.1, 371aHue SHepreTHuYecKoro 1H-
CTUTYyTa (OCHOBHOM KOPITYC).

[Ipu HEOOXOAMMOCTH TIpeTyCMaTPUBAETCS YBETMUCHUE BPEMEHH IS TIOATOTOBKU OTBETA.

[Tpouenypa mpoBeneHHs MPOMEKYTOUHOM aTTecTaluu A OO0y4yarolIMXcs YCTaHaBIUBAETCS C
y4€TOM WX WHAWBUIYAIBHBIX NCUXO(pHU3NUECKUX ocoOeHHOcTeH. [IpoMexyTodyHas arrecTanus MOXKET
MIPOBOAMUTHCS B HECKOJIBKO 3TAIOB.

[Ipu npoBeneHnn MpoIeypbl OLICHUBAHUS PE3YJIbTATOB 0OYyUEHHS MpPEeayCMaTpPUBAETCS MCIIOJNb-
30BaHHE TEXHUUYECKUX CPEJCTB, HEOOXOIUMBIX B CBSI3U C MHIUBUAYaTbHBIMH OCOOEHHOCTAMHU 00ydaro-
IIUXCS. DTU CPEACTBAa MOTYT OBITH MPEIOCTABICHBI (PHIIMAIOM, WJIM MOTYT HUCIOJIb30BATHCS COOCTBEHHBIE
TEXHUYECKHUE CPEJICTRA.

[IpoBenenue mpoueaypsl OLIEHUBAHHS PE3yIbTATOB OOYYEHHS JOIMYCKAETCS C HUCIOIb30BaHHEM
JTUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

ObecneunBaeTcs 0CTYN K MH(POPMALMOHHBIM B Oubanorpaguyeckum pecypcam B cetu UnH-
TepPHeT JJIs KaXJ10To oOydaroierocs B popmax, aJanTUPOBAHHBIX K OTPAaHUYEHHUSM HX 370POBbs U BOC-
npuUATUS HHPOPMAITUK:

AJIS1 cJIeNbIX M c1a00BUISIIIUX:

- B Ie4aTHOU (popMe YBEIIMUEHHBIM MIPUPTOM;

- B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

- B (hopme ayanodaiina.

JJISl TJIYXMX H CJ1a00CAbIIIAIIMX:

- B le4aTHoH popme;

- B popMe 3JIEKTPOHHOTO TIOKYMEHTA.

AJ1 00y4YaroIUXCH ¢ HAPYIIEHUSAMH ONOPHO-IBUIATEJILHOI0 annapara:

- B Ie4aTHou popme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.
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9. YYHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
JANCHUITINHBI

OcHoBHas JMTEpaTypa.
1. JIynetiko, T.I'. BBenenue B o6myro xumuro: yaeonuk / T.I'. Jlyneiiko; MunucTepcTBO 00pa3oBa-

HUs U Hayku Poccuiickoit ®eneparuu, denepaibHoe rocyJapcTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE
yupexkaeHrue Boiciiero mpodeccruonanbHoro obpazoBanus «HOHBIN (enepanbHbIl YHUBEPCUTET», XH-
Muuecknii paxkynbrer. - Pocto-u//l: M3natensctBo KOxHOTO (henepanpHOro yausepcurera, 2010. - 232
c. - ISBN 978-5-9275-0763-4 [DnextponHblii pecypc]. - URL: http: //biblioclub.ru/index.php?
page=book&id=241121

2. EropoBa, O.A. Xumusi: yuebnoe nocooue / O.A. Eroposa, O.B. KoBanbuykoBa. - M.: Poccwuii-
CKUIl yHUBEpCUTET IpYKObl HapooB, 2011. - 156 c. - ISBN 978-5-209-03615-9 [DnexTpoHHbIi pecypc].
- URL:http://biblioclub.ru/ndex.php? page=book&id=116319

3. Koposun H. B. O6mas xumust: yue6. nis ctyaentoB By3oB / H. B. Koposun. — U3n. 6-e, ucnp. —
M. : Brrcr. mk., 2005. — 556 c.

JonoaHuTe bHAS JUTEpPATypa.

1. Bapennos, B.K. Dnekrpoxumuueckue cuctemsl U mpoiecchl: yueOHoe mocobue / B.K. Bapen-
11oB, H.A. Poroxxankos, H.®. YBapos. - HoBocubupck: HI'TY, 2011. - 102 c. - ISBN 978-5-7782-1754-6
[DnexTponnsIil pecypc]. - URL: http://biblioclub.ru /index.php?page=book&id=228776

2. Amnapnes, A.W. O6mas xumusi. COOpHUK 331aHUH C IpUMEpaMH pelIeHnui: yuebHoe nocodue /
A.N. Anapnes, JI.U. Aponnna. — HoBocubupck: HoBocuOupckuii rocyiapcTBEHHBIM TEXHUYECKUM YHU-
Bepcurert, 2013. — 119 c. — ISBN 978-5-7782-2255-7. — Pexxum noctyna: 1o MOANUCKE [DJIEKTPOHHBIN
pecypc]. — URL: https://biblioclub.ru/index.php?page=book&id=228947

3. Moxos, A.1. CoopHuk 3ama4 o obmel xumuu: yaeoHoe nocooue / A.M. Moxog, JI.W. llypeiru-
Ha, .M. AntommHa. - KemepoBo: KemepoBckuii rocygapctBeHHsii yausepcutet, 2010. - 155 c. - ISBN
978-5-8353-1312-9 [DOnexrponnsiii pecypc]. - URL:http://biblioclub.ru /index.php?page= book&id=
232378

4. CrpaBOYHUK [0 XUMHUU: OCHOBHBIC TIOHSTUS, TEPMUHBI, 3aKOHBI, CXeMbI, (OPMYJIbI, CIIPABOYHBII
Mmatepual, rpapuku: yaeonoe nocoodue / JI.H. baunos, U.JI. [lepdunosa, JI.B. FOmamesa, P.I". UyBuis-
eB; Cankr-IleTepOyprckuii TocyqapCTBEHHBIN MONUTEXHUYECKUN yHUBEepcuTeT. - M.: Ilpocnekr, 2015. -
156 c¢. - ISBN 978-5-392-16695-4 [Onekrponnsiii pecypc]. - URL:http://biblioclub.ru/index.php?
page=book&id= 251659

5. TI'me6osa H. b., Ocranenko JI.®. CO0pHUK 3a/1a4 ¥ yHpakHEHUH 1o Kypey «Xumus». — Cmo-
nenck: PUO ¢umana 'OY BITO «MBU (TY)», 2012. - 124 c.

6. Ocranenko JI.®., I'ne6oBa H. b., Kopotkosa I'. B. CrnoBapb-cripaBOYHUK OCHOBHBIX MOHATHI H
TEPMUHOB 10 XUMHUHU: ydeOHO-MeToanueckoe mocooue. — Cmomnenck: PO ¢unmana I'OY BIIO «MOU
(TY)», 2009. - 188 c.

7. COOpHUK MHIWBHIYAIBHBIX 33JaHUN 10 Kypcy "Xumus'": [METOM. yKa3. I CTYACHTOB 00y4. 1O
HanpaslieHUIo "OnekTposHepreTuka”, "Temnosnepreruka”, "OneKTpOTEXHUKA, HIEKTPOMEXAHUKA U JJIEK-
TpoTexHonorun", "OnrorexHuka", "DIeKTpoHUKa U MUKpPO3JIEKTpoHUKA", cnel. "[lumeBas uHxeHepus
manbix npennpusituii] / CO MOBU; coct. JI. @. Ocranenko, H. b. I'nmebosa, I'. B. KoporkoBa. — Cmo-
nerck: CO MDY, 2010. - 52 c.

8. Pabouas terpans mo xumuu. B 2-x 4. Y.1: Meronuveckue pekoMeHIauu 1o kypcy "Xumus" /
coct. H.b. I'ne6oga, I'.B. KopoTtkosa. — [2-¢ u3n.]. — Cmonenck: CO MOU, 2014. — 32 c.
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9. Coopnuk nabopatopHbix pador mo xumuu / CO MDBU; coct. H.b.I'meboBa. — Cmonenck: CD
MD3MHU, 2014. - 68 c.

CHnuCcoK aBTOPCKUX METOAMYECKHX Pa3padoToK.
1. CnenuenkoBa C.B. KommuiekT nekuuii mo JTUCHUIUIMHE «XUMUS» B (hopMaTe MyIbTUMEAUHHBIX
MPE3CHTAIMK PaCIloIOKeH Ha KadeapaabHbIX pecypcax B aya. B 317.
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