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1. IlepedyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHUs M0 UCHUIJIMHE (MOTYJIIO0),
COOTHECEHHBIX C IJIAHMPYEMBbIMH Pe3yJIbTATAMH OCBOEHMS
00pa3oBaTeIbHOI MPOrPaMMBbI

1.1.11esm v 3axa4n AUCHUILJINHBI

[lenbto OCBOEHHS Y4YEOHOM IUCHMIUIMHBI «XHUMHUSA» SBISETCS (POPMUPOBAHUE Yy
oOydaromuxcsi KOMIETEHIIMA B COOTBETCTBHM C (heepadbHBIM TOCYIapPCTBEHHBIM
0o0pa30BaTeNbHBIM CTAHAAPTOM U MPUOOPETEHUE UMHU:

- 3HaHUW (QYHJAMEHTAIBHBIX 3aKOHOB XMMHUH, MEXaHU3MOB M yCIIOBHI MPOTEKaHUs
XUMHUYECKUX PEaKIUii, Kak OCHOBY COBPEMEHHOM TEXHOJIOTHH;

- YMEHHMH COCTaBIISAITh M aHAJM3UPOBATH XHMUYECKHE YPaBHEHHS, MNPUMEHSITH
(bU3MKO-XMMHYECKHUE METOIbI JJISl PELICHUs 3a/1a4 B 00JaCTH B3aUMOCBSI3aHHBIX SIBICHHIMA
M METOJaxX aHajau3a MPOU3BOJCTBEHHOIO KOHTPOJS, COBPEMEHHBIX MAaTEepHalIOB,
OPUMEHSAEMBbIX B CTPOMTEIBCTBE  JUISI CO3/IaHUA TEOPETUYECKOM Oa3bl YCHENIIHOro
YCBOEHUS CTYJ€HTaMH CIIELUATbHbBIX JUCIUIIINH;

- HaBBIKOB CbE€Ma IOKa3aHUN H3MEPUTENIbHBIX MPUOOPOB Pa3IUYHONM TOUHOCTH,
IPUTOTOBJICHUSI PACTBOPOB TpeOyeMOW KOHLIEHTpALUU ISl MPOBEACHUS HCCIEI0BaHUH,
aHaJIM3a MOJIyYEHHBIX IIPU UCCIIET0BAaHUU IPapUKOB.

1.2. Komnerenuuu ody4aouerocs, popMupyemMbie B pe3yJibTaTe 0CBOECHHSA
AUCUMILIMHBI (MOYJIsA).

Nuaukatop Pe3yabTaThl 0OCBOECHUS Y4eOHOI 1M CUMIIIMHBI

OIIK-1. CrnocobeH pemarsh WHXECHEPHbIE 3aadyd B NPOPECCHOHATBHOH  JESTEIBHOCTH C
HCIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HAayK, MaTEMaTHUYECKOr0 aHAJIN3a U MOAEIHPOBAHUS

OIIK-1.2. [Ipumensiet |3naThb:

OCHOBHBIC TOHSTUS M 3aKOHHI |- OCHOBHEIC 3aKOHBI u 3aKOHOMEPHOCTH XUMUH;
€CTeCTBEHHBIX  HAayK  JUIs|- CTpOCHHE BEI[ECTBA Ha COBPEMEHHOM YpOBHE,
pelIeHus MPEIMETHO- | pacueThl KOHIIEHTPAIIUN PACTBOPOB, TIPOU3BEICHUS PACTBOPUMOCTH;
npoUIBHBIX 3a/1a4 - MEXaHU3MBbI U YCIIOBUS MPOTEKAHUS XUMHUECKUX PEaKIIHii, TPeABUIETh
WX PE3yNbTaThl, ONPEACIATh BO3MOXXHOCTH YIPABIATH XHUMHUYECKUM
MPOLIECCOM Ha OCHOBAHUHU YHEPTETHUECKHUX OLIEHOK, TPOBOJAUTH PEAKIIUU
ObICTpee W B HYKHOM HaIpPaBJICHUW ¥ TIPH YCIOBUSAX HamOojee
MPUEMIIEMBIX JJIs1 TPOU3BOCTBEHHBIX MACIITa00B

YMmeTh:

- TPOBOJAUTH PACYeThl MO OCHOBHBIM 3aKOHAM XUMHH I pPEHICHUS
MpoQeCCHOHANIBHBIX 3a]1a4;

- coOmI0IaTh MEphl MPEAOCTOPOKHOCTH MPH paboTe C XUMUYECKUMHU
peakTuBamuy;

- TMPUMEHATh (PUIUKO-XUMHUYECKHE METOIbl JUIs pElIeHUs 3anad B
001aCTH B3aNMOCBS3aHHBIX SBJICHUI

Baangern:

- HaBBIKaMU IIPOBEJICHNS] XUMUYECKUX U3MEPEHUHN U PACUETOB,;
- HaBBIKAMU PELIEHUS XUMUYECKUX 3a/1aY;

- HABBIKAMH aHaAJIN3a XUMHUYCCKUX 3KCHepI/IMeHTOB

OIlK-1.3. [Tpumensiet |3HaTh:

€CTEeCTBEHHOHAYYHBIE METOIbI €CTeCTBEHHOHAYYHbIE METOIbI TEOPETUYECKOTO u
TEOPETHYECKOTO 1 | 9KCTIIEPUMEHTAIBLHOTO HCCIIE0OBAHUS 00OBEKTOB, ITPOIIECCOB, SBJICHUMN;
AKCIIEPUMEHTAILHOTO - METOABl pacueTa KOHIIGHTPAIMM  pPacTBOPOB, MPOU3BEICHUS
WCCIICZIOBAHUS 00BEKTOB, | pACTBOPUMOCTH;




- MCPBI IPCAOCTOPOIKHOCTHU IIPU pa60Te C XUMHUYCCKHUMU PCAKTHBaAMHU

MPOLIECCOB, SIBJICHUI;
MPOBOJUT SKCHEPUMEHTHI MO
3aJTaHHOU METOIUKE Hu

aHAJIM3UPYET Pe3yabTaThl

YMmeThb:

- TPOBOJUTH PACYETHl MO OCHOBHBIM 3aKOHAM XUMHH IS PEHICHHS
po(heCcCHOHANBHBIX 3a]1a4;

- cOOIOaTh MEPhI MPEIOCTOPOKHOCTH MPH PpadoTe ¢ XUMHUYCCKUMHU
pEaKTUBaMU,

- MPUMEHATh (PU3UKO-XMMHYECKHE METOIbI JUIS PEIICHHS 3aaad B
001aCTH B3aMOCBSI3aHHBIX SBJICHHI

Baanern:

- HaBBIKAMH HpOBeIIeHI/ISI I-)KCHCpI/IMeHTOB 110 SaI[aHHOfI METOOUKE U
aHaju3a pe3yJbTaToB;

- HABBIKaMH pemeHI/m XUMHUYCCKHUX 3aaa4,

- HaBBIKAMU aHaJIN3a XUMHUYECKHUX IKCIIEPUMEHTOB.

2.MecTO TUCUHMILINHBI (MOAYJIsI) B CTPYKTYpe 00pa30oBaTe/ibHOM NP OrpaMMbl
VYyebHas nucummuiiHa «XUMHUS» OTHOCUTCA K oOs3aTenbHOM yactu brioka 1

«JlucuurmHbl (MOTYIIH)».

Kon HanMeHoBaHMe JUCHHMILINHBI Koasl ¢popmupyembIx

JUCIUIIINHBI

KOMIIeTeHIM i, UHIAUKATOPOB

OcBauBaeMasi TUCHUILJIMHA

b51.0.08 | Xumus

| OIIK-1 (OIIK-1.2, OIIK-1.3)

IIpexmecTByomme TUCHUIINHBI

oOpa3oBaHUs

OObpa3oBarenpHasi MporpaMMa CpeaHEro OOIIero

JAMCUMILUIMHBI, 0CBAHBaEMble NMapaljieIbHO

b1.0.11 | duzuxa

| OIIK-1 (OIIK-1.2, OTIK-1.3)

Iocaenywomume TUCUMIIIHHBI

b3.01 Brlinonnenue u 3anura BbITYCKHOM OIIK-1 (OIIK-1.2, OIIK-1.3)

KBaJTM(PUKAITMOHHON pabOTHI

3. O0beM quCHUIIMHBI (MOAYJIsl) B 3a4€THBIX €IUHUIAX ¢ YKA3aHUEM KOJINYeCcTBa
aKaJleMU4eCKUX YacOB, BblIeJIsIeMbIX HA KOHTAKTHYI0 padoTy 00y4arIuXxcs ¢
npemnojaasaresieM (10 BUAAM Y4eOHBIX 3aHSATHIA)

U HA CAMOCTOSAITEJIbHYIO padoTy 00y4aroumuxcs

3.1. PacnipenesieHue 00beMa y4eOHOI TMCHMILVIMHBI HA KOHTAKTHYI0 padoTy ¢
NpenoaaBare/ieM M CAMOCTOATEILHYIO padoTy 00y4alIIMXCsH

Bua yue6Hoit paboThl Bcero yacos o Kypchi
y4eOHOMY ILIaHy 1
OO61mas TpyA0eMKOCTh AUCIUILITHUHBL
- 9acoB 108 108
- 3aUETHBIX €IUHHUI] 3 3
KonTakTHass padora o0y4yalommxcsi ¢ TpenogaBaTeeM 12,65 12,65
(Bcero), 4acos
AYIHATOPHBIC 3aHATHS, BCETO 12,65 12,65
B T.4. JIEKIIUU 4 4
IIPAKTHUYECKUE 3aHATHS 4 4
nabopaTopHbIe PaObOTHI 4 4
KA 0,4 0,4
KD 0,25 0,25




CamocTosiTeJbHAs MOAT0TOBKA K YK3aMeHaM 3,75 3,75
B NEPHUOJI IK3aMEeHAIIMOHHOI ceccuM (KOHTPOJIb)

CamocrosiTejibHas padoTa 91,6 91,6
B TOM YHCJIC Ha BBIMIOJIHCHUE:
KOHTPOJILHON PabOTHI 9 9
pacueTHo-rpaduuecKoil paboThI
pedepara

KypcoBOil paboThI

KYPCOBOT'O IIPOCKTA

Bupl mpoMexyTo4YHOTO KOHTPOJIA 3a0 3a0

Texyuuil KOHTPoJIb (BUA, KOJIHYECTBO) K(1) K(1)

4. Cogep:xanue TUCHUIUINHBI (MOAYJIsl), CTPYKTYPHPOBAaHHOE 10 TEMaM
(pa3aesiam) ¢ ykazaHueM OTBeJIE€HHOT0 HA HMX KOJMYECTBA aKaAeMUYeCKUX
YacoB U BUAOB Y4eOHbIX 3aHATHI

4.1.TeMbl U KpaTKOeE CO/Iep:KaHuEe Kypca

Paznen 1 «CTpoenue BemnecTtBa»

Tema 1.1 BBenenue.

OCHOBHBIC 1I€JIM U 33Jla4d Kypca. XUMUs Kak NpeaMeT ectecTBo3HaHus. [Ipenmer
XUMUU U €€ CBS3b C APYTMMHM HayKaMu. 3Ha4YCHHE XHMHH B (POPMHPOBAHMH HAYYHOIO
MHMPOBO33PEHUS B U3YUECHUH ITPUPOJIBI U PA3BUTHUU TEXHUKUA. XMMU3ALMS [IPOU3BOJICTBA U
CEJIbCKOTO XO34MCTBA. XUMHS U OXPAaHA OKPYKAKOIIEH CPEIBI.

Tema 1.2. CTpoeHue aToMa U CHCTEMATHKA XUMHYECKHX 3JIEMEHTOB
KBaHTOBO-MeXaHMuecKass Mojiesib atoMa. KBaHTOBBIE unciia. ATOMHBIE OpOUTAIIH.
[Mpunuun Ilaymu. [lpaBuia M mopsiioK 3amoiHEHHs aTOMHBIX opoOutaneil. CTpoeHue
MHOT'03JICKTPOHHBIX aTOMOB.
[Tepuonnueckass cucrema snemeHToB .M. MenneneeBa. M3MeHeHHne CBONCTB
XAMHAYECKHX DJEMEHTOB M UX coeauHeHuH. OKHUCIMTEIHLHO-BOCCTAHOBUTEIBHEIC
CBOICTBA 3JIEMEHTOB. 3HaUeHUE nepuoandeckoro 3akona J.11. Menneneena.

Tema 1.3. XuMuueckasi CBA3b
OCHOBHBIE€ THUIIBI U XaPAKTEPUCTUKU XUMHUYECKOM CBsA3U. KoBaneHTHas U MOHHAas
CBs3b. MeTOJ BaJCHTHBIX CBSI3CH, MOHATHE O METOJE MOJEKYJISIPHBIX OpOUTAICH.
CrpoeHue 1 CBOMCTBA MPOCTEUIIINX MOJIEKYII.

Tema 1.4. Tunsl B3aumoaeiicTBusi MmoJiekyJ. KommniiekcHbie coeTuHEeHUsI

OcHOBHbIE BUIbI B3aUMOJICUCTBUS MOJIeKYNl. CHIIBI  MEXKMOJEKYJISIPHOTO
B3auMoiercTBUs. BogopoaHas cBsA3b. JJOHOPHO-aKIIENITOPHOE B3AMMOIEMCTBUE MOJIEKYIL.
Kommiexcubie coenunenusi. Komriekcbl, KOMIUIEKCOOOpa3oBaTey, JUTaHIbl, 3apsia U
KOOPAMHAIMOHHOE YMCIIO KOMIUIEKCOB. THIIBI KOMIUIEKCHBIX coequHeHuM. [loHAaTHE 0
TEOPUSX KOMIUIEKCHBIX COCIMHEHHUIA.

Tema 1.5 Xumus BemiecTsa B KOHACHCHPOBAHHOM COCTOSTHMU
ArperatHoe COCTOSIHME BEIIECTBA. XHWMHYECKOE CTPOCHHE TBEpPAOro Tea.



AMopdHOEe U KpucCTaLIMUeCKoe cocTosHue BemlecTtBa. Kpucramisl. Kpucrammmueckue
pemieTku. XUMHUYEcKas CBs3b B TBEPJAbIX Tenax. Meraminyeckass CBA3b U METAILIBI,
XMMHUYECKasi CBSI3b B MOIYIIPOBOJIHUKAX U JUAJIEKTPUKaxX. PeanbHble KpUCTAIIIBIL.

Tema 1.6 Xumust MeTa/llI0B
3aBUCUMOCTh CBOWMCTB METAJUIOB OT HX IIOJIOXKEHUS B NEPUOAUYECKON CHCTEME
J.1. MenneneeBa. lHTepmeTamimueckue COEAMHEHNs U TBEPABIE PACTBOPBI METAJUIOB.
OcCHOBHBIE METO/IbI MTOJIY4eHUS] METaUIOB. DU3NKO-XMMUYECKUE MPOLIECCHI PU CBApKe U
naiike MetamuioB, d - aneMmenTsl [V-VII rpynn. Xumus 31eMeHTOB ceMeicTBa kenesa, ux
XUMUYECKUE COCTUHEHUSA. XUMUS IUIATHHOBBIX METAJUIOB. XUMUS METALUIOB MOArPyII
MEJH U I[IUHKA.

Tema 1.7 XuMus nojrynnpoBoAHMKOB
CaepxnpoBoasmme MaTEepUAJIBI. DIIEMEHTHBIE IIOJIYTIPOBOHUKHU.
[TonmynpoBOoHUKOBBIE ~ coeAMHEHUA. DPU3NKO-XMUMHUYECKHME  CIOCOOBI  00pabOTKH
IIOJIYTIPOBOJHUKOB.

Pa3nen 2 «O0uue 3aKOHOMEPHOCTH XMMHYECKHUX MPOIECCOB)

Tema 2.1. JHepreTuka XMuMHYECKHUX NMPOLECCOB. XMMUYECKOE PABHOBECHE.

OHepretnueckue >PQPEKTbl XUMHYECKUX peakuuil. BHyTpeHHsis1 »sHeprus u
sHTanbnus. Tepmoxumus. 3akoHbl ['ecca. OHranpnus 0Opa30BaHHMS XUMHYECKHX
COEIMHEHHUI. DHTPONHMS U €€ U3MEHEHHUE IPU XUMHUYECKUX Iporeccax. JHeprus ['mudoca
n JHeprus [enpMronbia W €€ W3MEHEHHE IIPM XHMHUYECKHX IIpoleccax. Y CIOBHUSA
CaMOIIPOM3BOJILHOTO  paBHOBecusa. KoHcTaHTa paBHOBECHI M €€ CBA3b C
tepMoanHamMuueckumu GyHkuusmu. [Ipunnun Jle-Illarense

Tema 2.2. PapHoBecHe B reTepOreHHbIX CHCTEMAaX

XHWMHUYECKOE PABHOBECHE B TE€TEPOreHHBIX cUcTemMax. Pa3oBoe pPaBHOBECHE H
npaBuio  ¢a3.  DUBHKO-XUMHUYECKHM  aHalu3  JBYXKOMIIOHEHTHBIX  CHCTEM.
Pacnipenenenrie  TpeThero  KOMIIOHEHTa  MEXKAY  JIByMS — HECMEIIMBAIOIIMMUCS
xuakocTsimMu.  Okcrpakums. CopbOuusi.  [loBepxHOCTHBIE —BemiecTBa.  ACOpOIuS.
AncopOLMOHHOE paBHOBECHE.

['ereporennble nucnepcHble cucTeMbl. KolouaHble CUCTEMBI M MX MOJy4YEHHE.
CtpoeHue KOUIOMAHBIX YacTHUL]. ArperaTMBHas M KUHETUYECKas YCTOMYMBOCTH CHUCTEM.
Koarymsamnusa. Omynecuu. Cycnensuu

Tema 2.3. XuMu4eckasi KHHETHKA
CKOpOCTh XMMHMYECKOM peakiMu W €€ 3aBUCUMOCTh OT KOHUEHTpaluu U
temreparypbl. KoHcTaHTa ckopocTr peakunu. I omoreHHbii katanus. LlenHsie peakuuu.
@u3N4ecKrue METO/bl YCKOPEHUS XHUMHYECKUX peakiuil. CKOpOCTh TIe€TepOreHHBIX
XMMHUYECKUX peakiuil. [ eTeporeHHbIn KaTanns

Pa3nen 3 «PacTtBopbi»

Tema 3.1 PacTBOpbI
Tunel pacTBOPOB, CHOCOOBI BBIPAKEHUS KOHIEHTPALIMM PACTBOPOB. 3aKOHBI



UJICAJIbHBIX PACTBOPOB. PacTBOpPBI HEJIEKTPOIUTOB U AJIEKTPOIUTOB. BOaHBIE pacTBOpHI
a1eKTpouTOB. CUIIbHBIC U clla0ble 2JIeKTPOJUTHI. CBOMCTBA PACTBOPOB AJIEKTPOIHUTOB.
AKTHBHOCTb. DJEKTPOJUTHYECKAs AUCCOLMAlMs BOAbl. BOOOpOIHBIN MOKa3aTeb
cpennl. MonnHble peaknuu B pactBopax. [IpoumsBenenue pactBopuMocTd. bydephbie
pPacTBOPBI.
I'moponus cosent. Juccoumanusi KOMIUIEKCHBIX COEAMHEHUM. Teopusi KUCIOT U
OCHOBaHUM

Tema 3.2 CBoiicTBa pacTBOpPOB.

PactBopumocTs, OydepHbie pacTBOphl. PaBHOBecHe B T€TEpOreHHBIX CHCTEMax.
dazoBoe paBHOBecue U moHATHE (a3. Okcrpakuus. Copbuus. [loBepxHOCTHBIE
BemecTBa. AjcopOmmsi. AJCOpOITMOHHOE paBHOBECHE. | €TepOTCHHBIE TUCIIEPCHBIC
cucteMbl. Kommouansle cuctemMbl M ux nosydeHue. CTpoeHHE KOJUIOMIHBIX YacTHIL.
ArperaTuBHasT W KHHETHYECKAas YCTOMYMBOCTh cucTteM. Koarymanus. OMyJbCcHH.
CycneHsuu.

Tema 3.3 XumMus BOAbI

CtpoeHue MOJEKyJ M CBOMCTBa BOAbl. Jlnarpamma cocTtosiHus Bojbl. Jluarpamma
IJIAaBKOCTH CHUCTEM THUIIA BojAa - COJb. Kpucrtayummszanusi BoJbl M BOJHBIX PAacTBOPOB B
Pa3IMYHBIX YCIOBUAX. XUMUYECKHE CBOMCTBA BOJBI. B3anuMoieiicTBHE BOJBI C TPOCTHIMU
BEIIECTBAMU ¥ XMMUUCCKUMHU COCTUHCHUSIMU.

[Ipuponnasie Boabl M uX cocraB. JKecTkocTe BOAbl. KoiuiowaHsle BeniecTsa
MPUPOJHBIX BOJA W HMX YyA&JICHUE. YMSIT4eHUEe M 00eccolMBaHME BOJbI. MeTobl
OCaX/ICHUSI, HOHHOTO 0OMEHa U MEMOpPaHHBIE METO/IBI.

Paznen 4 «Iloaumepnbi»

Tema 4.1 XuMus BAKYyIINX BelIECTB
Omnpenenenue u Kiaccuukaiys BSHKYIUX BEIIECTB U UX CBOMCTBa. Bo3nyiiHbie u
TUAPABINYECKHE BSKYIIUME BEHIECTBA. V3BECTKOBBIE M TMIICOBBIE BSIKYIIHME BEIECTBA.
[Toptnananement. [Iporeccsl cxBaThiBanus u TBepaeHus. beton. Koppo3us 6eToHOB 1
METO 16l OOPHOBI C HEH.

Tema 4.2 DjieMeHTbI OPraHUYeCKOil XUMHHI

Crpoenue, kiaccupukanus W CBOMCTBA  OPraHUYECKUX  COCAUHEHUM.
YrneBonopoasl U uX NPOU3BOAHBIE. KpeMHUIMOPTraHMYECKUE COCTUHEHNS.

CocraB W CBOMCTBAa OPraHMYECKOTO TOIUIMBA. Te€pMOXMMHS TOIUIMBA. 1BEpHOE
TOIIMBO U €ro mepepaborka. XKunkoe u razoodpasnoe toriuBo. [lonarue o ¢uszuko-
XUMHUYECKUX MPOLIeCCaxX TOPEHUs TOIIMBA. XHUMHS CMa30YHO-OXJIAKIAIOIIUX CPENCTB,
MPUMEHSEMBIX MPU 00pabOTKEe METaIOB U CIUIaBOB. DU3MKO-XMMHUUYECKHE CBOWCTBA U
MEXaHU3M BO3JACHCTBUS pPab0OUHX Cpel TUAPABINYECKIX CHCTEM.

Tema 4.3 Opranuyeckue NoJIUMepbl MATEPHAIbI
Xumus TOJUMEPOB. MeToa MOodydeHHs] IOJMMEpPOB. 3aBUCUMOCTb CBOMCTB
[IOJIMMEPOB  OT COCTaBa U CTPYKTYpbl. XUMHS IOJUMEPHBIX KOHCTPYKLHMOHHBIX
MarepuagoB. XUMHUS KOMIIO3ULIMOHHBIX MaTepuayoB. [lomuMepHbIE MOKPBITUSA U KIIEH.



XUMHUSI IOTUMEPHBIX AUDIEKTPUKOB. XUMUS OJIMMEPHBIX TPOBOHUKOB.
Pa3znen 5 «QiekTpoxuMu4yecKue nNpouecchb»

Tema 5.1. DjieKTpoXUMHYECKHE MPOIECCHI

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE ITPOILIECCHL: OMNpPEAEIECHUE, TEPMOJINHAMUKA,
cocTaBlicHHe ypaBHEHHUI peakiuil. OnpeaeneHue, KiacCUPUKAIUS SICKTPOXUMHUYECKUX
nporeccoB. 3akoH Dapazes. TepmoanHaMuKa 3JIEKTPOAHBIX TpoiieccoB. [lonsitue 00
ANEKTPOJAHBIX MoTeHuuanax. [anbBanmueckue nsnemeHTol. JJIC M ee wu3MepeHwue.
CraHgapTHbIA BOAOPOJHBIM 3JIEKTPOA U BOAOPOJHAS IIKAJA MOTEHLIHUAIOB. YpaBHEHHE
Hepncra. [ToTeHManbl METaJUIMYECKUX, Ta30BbIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
nekTpoaoB.  KuHeTMka  AJIEeKTpPOAHBIX  MNPOLECCOB.  ODJIEKTPOXUMHUYECKAass U
KOHLIEHTpAaMOHHAs Mojspu3anus. OnekTpoius. llocmenoBaTenbHOCTD 3JIEKTPOAHBIX
nporeccoB. BpIxoa Mo TOKy. DJEKTpOJINW3 € HEPACTBOPUMBIMHU M PACTBOPHUMBIMHU
aHonamu. [IpakTrueckoe MpuMEHEHUE AIEKTPOIU3A.

Tema 5.2. Koppo3usi u 3a11uTa MeTaNJI0B U CIIABOB
OcCHOBHBIE BUIBl KOPpO3UU. XHMHYECKas KOpPPO3HUS. OIJIEKTPOXMMHYECKAs
Koppo3usi. Kopposus noj nerictBueM 0i1ykJaroluX TOKOB. MeTo 3aluThl OT KOPPO3HHU:
JETUPOBAaHUE, SJIEKTPOXUMHYECKAs 3allUTa, 3alUTHbIE MOKPBITUS. I3MeHeHne CBOWCTB
KOPPO3UOHHOM cpejibl. IHrHOUTOpPBI KOPPO3HUHU.

4.2.Conep:xaHue TMCHUILIMHBI (MOAYJIsl), CTPYKTYPHPOBAHHOE 110 TEMaM

Paspnensl u Tembl Bcero Buibl yueOHBIX 3aHATUI
4acoB I10 Ayautopusle 3ausarus, | CP
yueOHOMY B TOM YHCJIE
IUIaHY JK | JP |13
Pa3nen 1 «CTpoenne BemecTBay
Tewma 1.1 BBenenue. 6 6
Tema 1.2.CTpoeHne aToMa 1 CUCTEMATHKa XUMHUYECKHUX 6 1 5
HIIEMEHTOB
Tema 1.3. Xumnueckast cBsi3b 6 1 5
Tema 1.4, Tunbl  B3aUMOJEHCTBUS  MOJIEKYI. 5 5
KommiekcHble coeInHeHMsI
Tema 1.5 Xwumus BemectBa B KOHACHCHUPOBAHHOM ) 3)
COCTOSIHUU
Tewma 1.6 Xumus meTayiios S) 5
Tema 1.7 Xumus noaynpoBOJHUKOB 5 5
Paznen 2 «O0mue 3aKOHOMEPHOCTH XHMHYECKHX MPOIIECCOB)
Tema 2.1. DHepreruka XHMHUYECKUX IPOIECCOB. 7 2 3)
XHUMHYECKOE PABHOBECUE
Tema 2.2. PaBHOBeCHE B reTEpOT€HHBIX CUCTEMAax S) 5
Tema 2.3. Xumnueckas KUHETHKA 7 2 5
Paznen 3 «PacTBOpbI»
Tema 3.1 PacTBOpbI 8 1 2 5
Tema 3.2 CpoiicTBa pacTBOpOB S) 5
Tema 3.3 Xumus BoIbl 5 5
Pa3nen 4 «Ilommepsi»

Tema 4.1 Xumus BsSOKYIIHX BELIECTB ’ 5 | | ’ BE




Tema 4.2 DneMEHTHI OPraHNYECKON XUMHH 5 5
Tema 4.3 Opranndeckue NoJIMMepbl MaTEPHUAIbI S) 3)
Pa3znen 5 «daekTpoxumMuyecKne Npouecchbn
Tewma 5.1. DneKTpOXUMHUYECKHE MPOIECCHI 11 1 1 9
Tewma 5.2. Koppo3ust 1 3a1MTa METAJIJIOB M CIJIABOB 2,6 1 1,6
KA 0,4
KD 0,25
Kontposnb 3,75
UTOIr'O 108 4 4 4 91,6
4.3. TemaTuka NpaKTUYECKUX 3aHATHI
TeMa nMpakTUYeCKOro 3aHsATHS KonnuecTBo wacoB
Tema: DHepreTrka XUMUYECKUX MPOLIECCOB. XHUMUYECKOE PAaBHOBECHE 2
Tema: XuMuueckast KHHETHKA 2
Bcero 4

4.4, TemaTtuka 1a00paTOpPHLIX padboT

Tema nabopatopHbIx paboT KonnuectBo yacos
Tewma: PactBopsl 2
Tema: DeKTpOXUMUYECKUE TPOIECCH 1
Tema: Koppo3us 1 3a1ura METAIOB U CILUIABOB 1
Bcero 4

4.5. TemaTHKa KypCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboThI (MPOEKTHI) y4€OHBIM TIIAHOM HE MTPETYCMOTPEHBI.

4.6. TemaTuKa KOHTPOJIbHBIX PadoT

XUMHU4YecKass KHHETUKA
. XMMHYECKOE PAaBHOBECHUE

. DIEKTPOJIN3

ONOUTAWNBE

XUMHUYECKasi TEPMOIMHAMUKA
DHepreTuka XMMUYECKUX MPOIIECCOB

. Koppo3us u 3amura metanios

. PactBOpsI, ruaponus conen. KecTkoCTh BOIBI.
. TepMoauHaMMKa dJIEKTPOXUMHAYECKUX IIPOLIECCOB

5.YueOHO-MeTOAMUYECKOE OOecnedeHne AJIfl CAMOCTOATEIbHOM PadoThl
00yJamuxcs no JUCUuIInHe (MOIYJII0)

5.1.PacnipenesieHue 4acoB M0 TeMAaM W BHJIAM CAMOCTOSITEJIbHON padoThl

Pazgens! u TeMbl

Bcero gacos o
yueOHOMY TUIaHy

Bun paGotsr

Tema 1.1 Beenenue. 6 Pabora ¢ nuTeparypoif, moArOTOBKa K
IIPOMEXYTOYHON aTTecTaluu U
TEKYIIEMY KOHTPOJIIO 3HAHUM,
BBINOJIHEHUE KOHTPOJIBHON pabOThI

Tema  1.2.Crpoenue atoma U 5 PaGora ¢ nuTeparypoii, MOArOTOBKA K

CUCTEMATHKA XUMHNYCCKHX 3JICMCHTOB

MIPOMEKYTOYHOMN aTTecTaluu 51
TEKYyIIEMY KOHTPOJTIO 3HAHU,
BBITIOJTHEHUE KOHTPOJILHOU paboThI




Tema 1.3. XumMuueckas cBSI3b

PabGorta ¢ nmuTepaTypoil, MOArOTOBKAa K
MIPOMEKYTOUHOMN arrecrauuu 51
TEKYyIIEMY KOHTPOJTIO 3HAHUM,
BBINOJIHEHUE KOHTPOJIBHON pabOThI

Tema 1.4. Tunsl B3auMOIEUCTBUS
Mosiekyi1. KoMiuiekcHbie coequHeHus

PabGora ¢ muTepaTypoil, MOArOTOBKAa K
MIPOMEKYTOUHOU aTTecTaluu u
TEKyIIEMY KOHTPOJIIO 3HAHUH,
BBITIOJTHEHUE KOHTPOJILHOU PaboThI

Tema 1.5 Xumua Bemecrsa B
KOHJICHCHUPOBAaHHOM COCTOSIHUU

PabGora ¢ nmuTepaTypoi, MOArOTOBKAa K
MIPOMEKYTOUHOU aTTecTaluu u
TEKyIIEMY KOHTPOJTIO 3HAHUH,
BBITIOJTHEHUE KOHTPOJILHOU PaboThI

Tema 1.6 Xumusa MeTajuioB

PabGora ¢ muTepaTypoil, MOArOTOBKAa K
MIPOMEXKYTOUHOU aTTecTaluu u
TEKyIIEMY KOHTPOJTIO 3HAHUH,
BBITIOJTHEHUE KOHTPOJILHOU PaboThI

Tema 1.7 Xumust oaynpoBOAHUKOB

PabGora ¢ muTepaTypoil, MOArOTOBKAa K
MIPOMEKYTOUHOM aTTecTaluu u
TEKyIIEeMYy KOHTPOJTIO 3HAHUH,
BBITIOJIHEHHE KOHTPOJILHOW PabOTHI

Tema 2.1. DHepreTMka XHMMHUYECKHX
poLeccoB. XUMUYECKOE paBHOBECHE

PaGora c nuTepaTypoiif, mOArOTOBKa K
MIPOMEKYTOUHOU aTTecTalnu u
TEKyLIEMY KOHTPOJIIO 3HAHWM,
BBITIOJIHEHHE KOHTPOJILHOW PabOThI

Tema 2.2. PaBHOBecue B
TeTEPOTCHHBIX CUCTEMAaX

PabGora ¢ nuTepaTypoil, MOArOoTOBKa K
IPOMEKYTOYHOU aTTeCTaluu u
TEKYIIEMY KOHTPOJIIO 3HaHWH,
BBIINIOJIHEHHE KOHTPOJIbHON pabOThI

Tema 2.3. Xumnueckasa KHHETUKA

PabGora ¢ nuTepaTypoil, MOAroTOBKa K
POMEKYTOUHOMN aTTecTaluuu u
TEKYLLIEMY KOHTPOJIIO 3HAHUM,
BBINIOJTHEHHE KOHTPOJIBHON pabOThHI

Tema 3.1 PacTBOpbI

PabGorta ¢ nuTepaTypoil, MOArOTOBKAa K
MPOMEKYTOUHOMN aTTecTaluuu u
TEKYILIEMY KOHTPOJIIO 3HAHUM,
BBINIOJTHEHHE KOHTPOJIHHON pabOThHI

Tema 3.2 CoiicTBa pacTBOpOB

PabGorta ¢ nmuTepaTypoil, MOArOTOBKa K
MPOMEKYTOUHOMN aTTecTanuuu u
TEKYILIEMY KOHTPOJIIO 3HAHUM,
BBIMIOJTHEHHE KOHTPOJIBHON pabOThHI

Tema 3.3 Xumus BoIbl

PabGorta ¢ nuTepaTypoil, MOArOTOBKAa K
POMEKYTOUHOMN aTTecTaluuu u
TEKYILIEMY KOHTPOJIIO 3HAHUM,
BBINIOJTHEHHE KOHTPOJIBHON pabOThHI

Tema 4.1 Xumust BSOKYIIMX BEIIECTB

PabGora c¢ nmuTepaTypoil, MOArOTOBKA K
MPOMEXKYTOUHOU aTTecTaluu u
TEKYIIEMY KOHTPOJIIO 3HAHUM,
BBITIOJTHEHUE KOHTPOJILHOU paboThI

Tema 4.2 DnemMeHTBl OpraHUYECKOM
XUMHH

PabGora c¢ nmuTepaTypoil, MOArOTOBKAa K
MPOMEXKYTOUHOU aTTecTaluu u
TEKYIIEMY KOHTPOJIIO 3HAHU,
BBITIOJTHEHUE KOHTPOJILHOU paboThI

Tema 4.3 Opranuyeckue MOJIUMEPHI
MaTepHabl

PabGora c¢ nmuTepaTypoil, MOArOTOBKAa K
MIPOMEKYTOYHOMN aTTecTaluu u
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TEKYyIIEMY KOHTPOJTIO 3HAHU,

BBITIOJTHEHNE KOHTPOJIBHOM paboThI
Tema  5.1.  DiuekTpoXuMHUYECKHE 9 PabGorta ¢ nmuTepaTypoil, MOArOTOBKAa K
IIPOLIECCHI MIPOMEKYTOUHOU aTTecTaluu u

TEKyIIEMY KOHTPOJIIO 3HAHUH,

BBITIOJTHEHUE KOHTPOJILHOU PaboThI
Tema 5.2. Koppo3us u 3amura 1,6 PabGorta ¢ nmuTepaTypoi, MOArOTOBKA K
METAJIJIOB U CIIJIaBOB MIPOMEKYTOUHOU aTTecTaluu u

TEKyIIEMY KOHTPOJTIO 3HAHUH,

BBITIOJTHEHUE KOHTPOJILHOU PaboThI
UTOI'O 91,6

5.2. IlepevyeHb y4eOHO-METOAUYECKOT0 00ecTedeHUs JI CAMOCTOATEIbHOI padoThl
CTY/JE€HTOB C YKA3aHHe MeCTAa UX HAXOKIEeHHS:
- yueOHast nuTeparypa — oubmmoreka guiuana u 3bC;
- METOAMYECKUE PEKOMEH/IAINH 110 BBITIOJHEHUIO KOHTPOJIBHOM paboTHI;
- METOJMYECKUE PEKOMEH/IAINH 110 CAMOCTOSITENIbHON paboTe — calT hunmarna.

6. ®oHI OLICHOYHBIX CPEACTB VISl NMPOBEACHHUS MPOMEKYTOYHOMH aTTeCTAlIUN
00y4arIuXcs Mo JUCHHUILIMHE (MOYJII0).

Byt OLICHOYHBIX CPENCTB ‘ Koanuectso
Texkymmii KOHTPOJIb
KonTpospHast pabora 1
KypcoBast paboTta (KypcoBoii TPOEKT) Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO
IIpoMesKyTOYHBINH KOHTPOJIb
3aueT ¢ OLEeHKOI 1

q)OHI[ OLOCHOYHBIX CPCACTB IIPCACTABJICH B IIPHIIOKCHUU K pa60qeﬁ ImporpamMme.

7. IlepeyeHb OCHOBHOW M I0NOJHUTEILHOM JIUTEPATYPHI

7.1. OcHOBHas1 JUTEpaTypa
ABTOpBI, COCTABUTEIN 3arnaBue W3narenscTBO, roj Konnu-Bo
JI1.1 | I'munka, H.JIL OOmast xumust B 2 | Mocksa : FOpaiit, 2020. - 357 | DneKTpOHHBIN
T. Tom | : yueOHuk | c. - Pexum Jgoctynma - | pexum
U151 By30B https://urait.ru/bcode/451561
JI1.2 | I'nmunka, H.JIL. OO6mast xumust B 2 | Mocksa : Opaiit, 2020. - 383 | DneKTpOHHBIN
T. Tom 2 : yueOHMK | c. -  Pexum  jocryma: | pexum
JUIS1 BY30B https://urait.ru/bcode/451562
7.2. lonoiHUTEIBHAS JUTEPATYPa
JI2.1 | ApremoBa 3.K., | OcHoBbl o0mielr u | MockBa: KnoPyc, 2020. - 248 | DnekTpoHHBII
Hmutpues E.B. O6uooprannueckoit | c. - Pexum gocryna pexuM
XUMUHM : ydeOHoe | https://www.book.ru/book/933
nocobue 961
JI2.2 | MaptsiHoBa T.B. Xumust: yaeOHuK u | Mocksa : FOpaiit, 2020. - 368 | DnexTpoHHBIH
MIPaKTUKYM A | c. - Pexxum nocryna pEXUM
BY30B https://urait.ru/book/himiya-
450500

8.Ilepeuenns pecypcoB HHPOPMAIMOHHO - TEJIEKOMMYHUKAIIMOHHOM CETH
"UHTepHeT'", HEOOXOAUMBIX 1JIsl OCBOEHHS JUCUUIJIUHBI
1. OdunuanbHeIi caiT Gummana
2. DneKTpoHHasi OMOIMOTEYHAs CUCTEMa
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3. [louckoBble cuctemsl «SHaexcy», «Google» nis gocTyna K TeMaTUYECKUM
UH(OPMAIMOHHBIM PECYPCaM.

9.MeTroauyeckue yKasaHus AJs1 00y4al0UIUXCH M0 OCBOCHHMIO M CHUIIIMHBI

B mpouecce OCBOEGHMS IUCHUILUIMHBI CTYJICHTHI JIOJKHBI MOCETUTH JIEKIMOHHBIC
3aHATHS, BBIIOJHATH JabopaTopHble pabOThl M MPAKTHUYECKUE 3aHATUS B JlabopaTopuu
XUMUH, TPOBOJUTH CAMOCTOSITEIbHYIO PabOTy, BBIIOJHUTH KOHTPOJIBHYIO paboOTy, CIATh
3a4er.

JIeKIMOHHBIE 3aHATHS COCTABIIIOT OCHOBY TEOPETUYECKOTO OOYUEHUS], BKIIFOUAIOT B
ce0s1 CUCTEMATU3UPOBAHHBIE OCHOBBI 3HAHHN TI0 TUCIUTIINHE, KOHIIEHTPUPYIOT BHUMAHUE
oOydJaronuxcsi Ha HauOOJIee CIOKHBIX M Y3JIOBBIX BOIPOCAX XUMHUU. B xome nexuumid
MIPENO/IaBaTeb U3JIaraeT U pa3bsCHSIET OCHOBHBIE, HAMOOJIEE CIIOKHBIE MOHATHUS TEMBI, a
TaK)Xe CBA3AHHBIE C HEW TEOPETUUECKUE U MPAKTUUECKUE MPOOIJIEMBI, TAET PEKOMEHIAUU
Ha BBIMOJHEHUE CAMOCTOATENbHON paOOTHI.

B xozne nekumii CTyJIeHTaM peKOMEHTyETCS:

- BECTH KOHCIIEKTUPOBaHUE y4eOHOTO MaTepHaa;

- oOpaimiath BHMMaHHE Ha KaTErOpUH, IOJIOKEHUS M 3aKOHBI, PACKPHIBAIOIIHNE
COJICp’KaHHE TEX WM MHBIX SBJICHUN U MPOLIECCOB, HAYYHBIE BBIBOALI U MPAKTUUYECKUE
PEKOMEHJAIMU 0 UX MPUMEHEHUIO;

- 3aJaBaTh IIPENOAABATENIIO YTOUYHSAKOIIME BOIPOCHI C LEJIBI0  YSICHEHHS
TEOPETUYECKUX MOJIOKECHUH.

JInst ycnemHoro oBAaieHUs KypcoM HEOOXOAMMO MOCEIIaTh BCE JIEKIIMHU, TaK KaK
TEMAaTHUYECKHUI MaTeprall B3aMMOCBSI3aH MEXKIY COOOM.

[IpakTdeckue 3aHATHS - 3TO akTUBHas ¢dopma ydeOHOro mporecca. SBIsitOTCS
JOTIOJTHEHUEM JIEKIITMOHHBIX KYPCOB M CAMOCTOSITENIbHOU paOOThl 00yYaIOIUXCs, a TaKKe
CPEICTBOM IPOBEPKM YCBOCHHMS MMHU 3HAHWUM, JAaBaeMbIX Ha JIEKIMM M B MpPOLECcCce
U3Y4YEHUsI PEKOMEHIyeMou muTeparypbl. [IpakTudeckue 3aHATHS BKIIOYAIOT B CeOs
pelieHue 3aaad.

JlaGopatopHble pabOThl - yueOHOE 3aHITHE, B PaMKax KOTOPOT'O OCYIIECTBIISCTCS
TOT WM WHOW HAay4HbII JKCIIEPUMEHT, HAIPABJICHHbIA HA TMOJYy4YEHUE PE3YIbTATOB,
MMEIOIIMX 3HAYE€HHWE C TOYKH 3PEHHS YCIICHITHOTO OCBOCHMS CTYJCHTaAMHU Yy4eOHOM
MIPOTPaAMMBL.

[lo pe3ynbTaTaM TpOBEACHHOHN J1A0OpPATOPHOU PabOTHl CTYIEHTOM BBIMOJIHSICTCS
OTUET, TIJ€ TMPHUBOAATCS BCE HEOOXOAMMbBIE BBIUMCIEHUS, 3aIOJIHAETCS Ta0JnLa
pe3yibTaTOB MM JAETCS ONUCAHHWE ONbITa € O0O0A3aTENbHOW 3alUChI0 XUMHUYECKUX
YpaBHEHUH U BbIBOAOB. Kak/yl0 BBIMOJHEHHYIO TaOOpAaTOPHYIO pabOTy CTYJIEHT 00s13aH
3aIMTUTh; HA 3aIIUTE CTYIAEHT JOJDKEH ITOKA3aTh 3HAHUE TEOPUU U METOJIOB U3MEPEHUS,
UCIIOJIb3YEMBIX B JAHHOU padoTte; yMeTh (hOpMyJIUpOBaTh U MOHUMATh BCTPEYAIOUIUECS B
JaHHOW paboTe 3aKOHOMEPHOCTH; 3HATh OINPEAEJICHHS BCEX BCTpEYaroUuxcs B padorte
XUMUYECKUX TIOHSATUHA W BEJIWYWH; YMETb aHAJIM3UPOBATh U OOBACHATH IMOJTyYCHHBIE
pe3ynbTaThl U (HOPMYTUPOBATH BHIBOIBI.

BaxHoi 4acThIO CaMOCTOSITENILHOM paboThI SBJISIETCS YTEHUE Y4eOHOM M HaydHOU
TuTepatypel. B pamkax camMoCTOSTENbHOW pabOThl CTYACHT JOJKEH PAacCMOTPETh
TEOPETUUECKUN MATEPHUAJl, KOTOPBIM HE BBIHOCUTCS Ha JICKIUOHHBIN KypC.

YacTpio caMOCTOSTENHHOM paOOTHI SIBISIETCS BBIIIOJHEHHE KOHTPOJBHON PaOOTHI.
[Ipexxne yeM BBIMOJHATH 3aJaHUsl KOHTPOJIBHOW pabOThl, HEOOXOAMMO H3YYUTh

TCOpCTH‘ICCKI/Iﬁ Marepual, O3HAKOMUTBECA € MCTOAWYCCKHMMH  YKa3aHUAMHU 110
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BBITIOJTHEHUIO KOHTPOJIbHON paboThl. KoHTposibHAs paboTa BKIOYAET TEOPETHUYECKYIO U
MPaKTHYECKYIO0 YacTh. B paMkax MpakTUYeCKOW 4YacTH CTYJIEHTaM HEOOXOIUMO PEelInTh
3a7a4u, CrPYNIUPOBAHHBIE 110 pa3jeiaM.

BrimonHeHune u 3anyra KOHTPOJILHON pabOThHI SBIISIIOTCS HEMPEMEHHBIM YCIOBHUEM
JUIS IOIycKa K 3a4deTy. Bo BpeMs BBINMOJHEHUS] KOHTPOJBHBIX PabOT MOYKHO TOJIYYUTh
rPYNIOBHIC WA UHAUBUAYAIbHBIE KOHCYJIbTAIMM Y MPENOAaBaTEIs.

[ToaroToBka K 3a4eTy MPEANnoJIaracT:

- U3YUYECHUE PEKOMEHIYEMOMW JINTEPATYPHI;

- U3YYECHHUE KOHCIIEKTOB JIEKIUA;

- BBITIOJTHCHUE KOHTPOJIHHOU PaOOTHI.

10.Ilepeyens nHGOPMAITHOHHBIX TEXHOJIOTHIi, MPOrPAMMHOI0 00eceYeHus U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM, HCIOJIb3YeMbIX
MPH OCYIIECTBJIEHUH 00Pa30BaTEIbLHOIO MPOIECCa MO TUCIUIIJINHE
[IporpammHOe  oOecmedeHWE  JI1  TPOBEACHHS  JICKIMH,  JIEMOHCTpPAIHH
npesenTaiuii: Microsoft Office 2010 u BrIIIE.

IIpodeccunonanbubie 6a3bl JAHHDBIX,
HCIO0JIb3yeMble J1JI51 H3yYeHH sl JUCHUILINHBI (CBOOOTHBIN 0CTYIN)
Nudopmarmonnas cucrtema «EamHoe oOxHO jgoctynma K HMHGOPMAIMOHHBIM
pecypcamy - http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7

11.0nucanne MaTepuaJIbHO - TEXHUYECKOH 0a3bl, HEOOXO0AMMOM 1151
ocylecTBJICHUS 00pa3oBaTebHOI0 npouecca mno JMCHMILJIMHE

11.1. TpeGoBaHus K ayAUuTOPUSIM (IIOMeEILICeHUSIM, KAOMHeTaM) ISl IPOBeAeHUSs
3aHATHI ¢ YKa3aHHEM COOTBETCTBYIOLIECI0 OCHAICHUSA

VYyeOHast ayauTOpusi s TPOBEICHUA Y4YEOHBIX 3aHATHHA, NPEIyCMOTPEHHBIX
nporpaMmoit crienuanutrera (IPOBEACHUE 3aHATHM JICKIIMOHHOTO THUIIA, 3aHSTHN
CEMHUHAPCKOTO THIA, TPYNITOBBIX U MHIWBUAYAJIBHBIX KOHCYJbTALMMI, TEKYIIEr0 KOHTPOJIS
U MPOMEXYTOUYHOM arrectauuu) - ayautopus Ne 401. CneumanusupoBaHHass MeOEb:
CTOJIbl YYEHUYECKHE - 32 MIT., CTYyJbs yYEHUUYECKHE - 64 mT., JOCKa HAcTeHHas - | mrT.,
CTOJI mpernoaasaTenss - 1 wmT., cTyn npenogaBarens - 1 mr. TexHuyeckue cpencraa
oOyueHusl: MEPEHOCHOW HKpaH, MEPEHOCHOM MPOEKTOp, HOYTOYK. Y4eOHO-HarsiaHble
mocoOus, 00ecTeunBarONIMe TeMaTHYECKUE WIUTIOCTPALUU, COOTBETCTBYIOIIME paboueii
nporpaMMe AUCHUUILINHBI - KOMIUIEKT pe3eHTauui (XpaHuTcs Ha kadenpe).

11.2. IlepeyeHnb J1a00PATOPHOTO 000PYIOBAHUSA

VYueOHas ayauTopusi Ji TPOBEICHUS YUYEOHBIX 3aHSATUM, TPEAYyCMOTPEHHBIX
MporpaMMoi creruaiuTera (MpoBeJAeHNEe 3aHATHIH ceMUHapcKoro tuma) - JlaGoparopus
«Xumusty, ayautopust Ne 301. CnenuanuzupoBaHHasi MeOesb: CTOJIbI ydeHHueckue - 15
IIT., CTYJIbsl ydeHU4Yeckue — 31 mT., JocKka HacTeHHas - | mT., cToa mpenoaaBarens - 1
mT., cTy’a npenojasarens - 1 wr. JlaboparopHoe obopynosanue: PH - meTp kapmaHHbIif -
2 wr., annapaT AAH - 1 mr., Becwl anamutuueckue AJIB - 200M - 2 mT., Bechl
TEXHUYECKUE ¢ pazHoBecaMu - 4 mrt., Hacoc [llunna - 1 wr., mpudbop ®IK - 5611 - 1 wt.,
TEPMOMETP JIEMOHCTPAIIMOHHBIH - 1 TiT., TepMmomeTp TJI — 6 - 1 mT., cTynka ¢ mECTUKOM -
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2 IT., CTOJ - BUTPUHA 00PA3IIOB - § WIT., MOJIENb PEIIeTKH TpaduTa - 1 MmT., IIEKTPOHHBIE
BECHI - | MIT., XUMHYECKash TIOCYy/la U PEAKTUBBI JJI MPOBEACHUS JTA0OPATOPHBIX pabdoT,
puoOp JyIs ANEeKTpoinu3a (6 mIT.). Y4eOHO-HArIsIHbIE TOCOOUS - KOMIUJIEKT IJIaKaTOB.
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IIpuioxenue Kk padboyeil mporpamme

®OHJI
OLIEHOYHLIX CPEJICTB

10 y4eOHOM TUCIUTIIMHE

XUMUA
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1. ITepeyeHb KOMIETEHIIMH ¢ YKAa3aHMEM 3TanoB uX (OopMHUPOBAHUA B
npouecce 0CBOCHUS y4eOHOM IMCUHUIIIIMHBI

OIIK-1.

CnocobGeHn pemiaTh

1.1. IlepeyeHb KOMIIETEHIIU I

HHKCHCPHBIC

3agadinu B

npodeccuoHaNbHON

NEATEIBbHOCTH C MCIOJIB30BAHUEM METOJOB €CTECTBEHHBIX HAayK, MaTeMaTHYECKOIO
aHaIM3a U MOJAEIUPOBAHUS.

Nuauxarop OIIK-1.2. [IpumeHsieT OCHOBHBIC MOHSTHS U 3aKOHBI €CTECTBEHHBIX
HAYK JJIs1 pelIeHUs TPeIMETHO-IPODUIBHBIX 3a7a4

HNuauxarop OIIK-1.3. [IpuMensieT ecTeCTBEHHOHAYYHBIE METOABI TEOPETUYECKOTO
U JKCIEPUMEHTAIBHOIO HCCIEAOBaHUS OOBEKTOB, MPOILECCOB, SBJICHUH; IPOBOJIUT
DKCIIEPUMEHTBHI 110 3aJaHHOM METOJMKE U AaHAITU3UPYET PE3YIIbTATHI

1.2.

OCBOEHMSI y4eOHOM TMCIUIIMHBI

Jranbl GOpMHUPOBAHNS KOMIIETEHIUII B MpoLecce

HaunmeHnoBanue 3Trama

Conep:xkanue 3Tana

(BuabI yueOHOM padoThI)

Koabl popmupyembix
Ha 3Tane KOMIIeTeHIIUH,
HHIMKATOPOB

Oran 1. ®opmuposanue | Jlekuun, camoctosTenabHas  pabora | OINIK-1 (OITK-1.2, OITK-1.3)
TEOPETHYECKOI 0a3bl | CTYZIGHTOB C TEOpETHYECKOi 0a3oi,
3HaHHI MPAaKTHYCCKHUE 3aHSITUS
Oran 2. ®opmuposanue | [Ipaktiueckue 3amsatus u BbimosHenue | OITK-1 (OITK-1.2, OIIK-1.3)
YMCHHIA 1a00paToOpHEIX paboT
Oran 3. d®opmupoBanue | BeimoaHeHne KOHTPOIBHOM paboThI OIIK-1 (OIIK-1.2, OIIK-1.3)
HaBBIKOB  MPAKTUYECKOTO
UCIIOJIb30BAHUS 3HAHUU H
yYMEHUH
Oran 4. [TpoBepka | 3ammra KOHTpOJIBHOW pabdothl, 3auer ¢ | OIIK-1 (OIIK-1.2, OIIK-1.3)
YCBOGHHOTO MaTepHaja OLICHKOHN

2. Onucanue nmokasareseil U KpUTEPUeB OLECHHUBAHUS KOMIIECTEHIMI HA

PA3INYHBIX 3Tanax ux (l)Ole/IpOBaHI/ISI, OIIHNCAaHMUC IIKAJI OIICHUBAHUSA

2.1. Iloka3aTean U KPpUTEPUHU OLICHUBAHUSA KOMIIETEHIUI

HA Pa3/IMYHbIX ITanax ux opmMupoBaHus

Oran Kon IToka3zarenu Kpurepun CrniocoOsl
(dbopMUpOBaHUS | KOMIIETEHIIUH, OLICHUBAHUS OLIEHKH
KOMIIETEHIINH MHAMKATOpa KOMIIETEHIINH

Oran 1. OIlK-1 - MIOCEIICHUE | - HAaJU4YMe KOHCIEKTA | y4acTHe B
dopmupoBaHue (OIIK-1.2, | NMeKIHOHHBIX M| JIEKIMM 1O  BCEM | TUCKYCCHH
TEOPETUYECKOU OIIK-1.3) MIPAKTHYECKUX T€MaM, BBIHECEHHBIM
6a3bl 3HAHUN 3aHSATHH; Ha JEKLMOHHOE

- BeJIeHHE KOHCIIEKTa| 00CyX/IeHne

JCKLIHUN
Oran 2. OIIK-1 - BBINIOJIHEHHE | - 3aJlaHus | - HamnucaHue
dopmupoBaHue (OIIK-1.2, | naGopaTopHbIX paboT | J1aOOpaTOpHBIX pPadOT | oTyeTa o
yMeHUH (pelieHne OIIK-1.3) BBITIOJTHEHBI B TTOJTHOM | JJaOOPaTOPHBIM
3a/1a4u 1o o0beme pabotam
obpasity)
Oran 3. OIIK-1 - HAIMYME NPABUIIBHO | - KOHTPOJIbHAS paboTa | KOHTPOJIbHAs
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dopMupoBaHue (OIIK-1.2, BBITIOJTHCHHOM HMeeT paborta
HaBbIKOB OIIK-1.3) KOHTPOJILHOM pabOTHl | MOJOXKUTEIbHYIO

MPAKTUYECKOTO pELEeH3HI0 U
UCTIOJIb30BAHUS JIOMyIeHA K 3alUTe

3HAHUU U YMEHUH

Oran 4. [Ipoepka OIIK-1 - yCIELIHAas 3aluTa | - OTBETbl HA BCE | YCTHBIM OTBET
YCBOEHHOTO (OIIK-1.2, KOHTPOJIbHOW pabOThI; | BOIIPOCHI o

Marepuaia OIIK-1.3) - 3a4eT C OLICHKOI; KOHTPOJBHOU paboTe;

- OTBETHI Ha BOIIPOCHI

3ayera u Ha
JIONIOJTHUTENbHbIE
BOIIPOCHI

2.2. Kpurtepum oneHUBAHUSI KOMIIETEHIMI 110 YPOBHIO HX CGOPMHPOBAHHOCTH

Ko xommereHmum,

YpoBHU cHOPMUPOBAHHOCTH KOMIIETEHIIUIN

WHJIMKATOpa 0a30BBIi CpeHui BBICOKUU

OIIK-1 3HaTh: 3HaTh: 3HaTh:

(OIIK-1.2) - OCHOBHBIE 3aKOHBI U | - OCHOBHBIC 3aKOHBI U | - OCHOBHBIE 3aKOHBl U
3aKOHOMEPHOCTH XUMUH; | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH XUMUU;
- CTPOEHHUE BEIeCTBA HA | XUMUHU; - CTpPOCHHE BeIeCTBAa Ha
COBPEMEHHOM  YypOBHE, | - CTPOCHHE BEIIECTBA | COBPEMEHHOM YpOBHE,
pacueTsl KOHIEHTpPALUU | Ha COBPEMEHHOM | pacyeThbl KOHIIEHTPALIUU
pacTBOpOB, YpOBHE, pacTBOpOB,  MPOU3BEACHHS
MIPOU3BEICHUS pacueTsl pPacTBOPUMOCTH;
pPacTBOPUMOCTH; KOHIICHTpallUU - MEXaHWU3Mbl U YCJIOBUS
- MEXaHHU3MBI U YCJIOBHS | paCTBOPOB, MPOTEKAHUS XUMHUYECKHX
MPOTEKAHUS XUMUYECKHUX | MPOU3BEACHUS peakuuii, TPeABUACTh UX
peaxkiui, IpeaBUAeTh UX | PACTBOPUMOCTH; pe3yIbTaThl,
pe3yabTaThI - MEXaHU3MBbI U | ONIPEeACNATh  BO3MOXHOCTh
Ymers: YCIIOBUSL MPOTEKAHUS | YIPaBISThH XUMUYECKUM
- TIPOBOJUTH PACUYETHI MO | XUMHUYECKUX PEaKIMi, | MPOIECCOM Ha OCHOBaHUU
OCHOBHBIM 3aKOHaM | MPEIBUJIETH UX | DHEPreTUYECKUX OLICHOK,
XUMUU  JUIsl  PEUIeHUs | pe3ysIbTaThl, MIPOBOJIUTH peakiuu
npodeccuoHaNbHBIX ONpEeENATh ObicTpee W B  HYKHOM
3a/1a4; BO3MOKHOCTh HaIpaBJICHUHU " npu
- co0momate  Mephl | YOPaBIATh YCIIOBHSIX Haubosee
MPEAOCTOPOKHOCTH TPH | XUMUUYECKUM MIPUEMIIEMBIX TUTSt
paboTe C XMMHYECKHMH | MIPOLIECCOM Ha | MPOM3BOJICTBEHHBIX
peakTuBaMu OCHOBaHUU MacuTaboB
Baanerb: JHEPTETUYECKUX YMeTh:
- HaBBIKAMH TIPOBEJICHUS | OLIEHOK - MPOBOAUTH PACUETHI IO
XUMUYECKUX HM3MEpPEHUl | YMeTh: OCHOBHBIM 3aKOHaM XHMHUH

U pacy€roB;
- HaBBbIKaMH

peteHus

XUMHUYCCKUX 3aJ1a4,

- HaBBIKaMU
XUMHUYECKHX
JKCIIEPUMEHTOB

aHaJm3a

- HIPOBOJUTH PacCYCThI
10 OCHOBHBIM 3aKOHaM
XUMHH JJI1  PeUIeHUs
PO eCCHOHATBHBIX
3ajad;

- coOmomate  Mephl
MIPEIOCTOPOKHOCTHU
npu pabote C
XUMHYECKUMHU
peaKkTUBaMu;

- TPUMEHATH (PU3UKO-
XUMHNYCCKHUEC METOABI

TSt pereHus
MpoeCCUOHANIBHBIX 33]1aY;

- co0uro1aTh MEpBI
PEI0CTOPOIKHOCTH npu
paboTre ¢  XUMHYECKUMU
peakTuBamu;

- NOpPUMEHATh  (PUBHKO-
XUMHUYECKHUE METOOABbI  IJIA
pemieHust 3amgad B 00JacTH
B3aNMOCBS3aHHBIX ﬂBHeHHﬁ;
Baapers:

- HaBbIKaMMU TPOBCIACHUA

17



IUIs penieHus 3ajgad B
obnactu
B3aMMOCBSI3aHHBIX
SIBIICHUI;

Baanern:

- HaBBIKAMH
MPOBEICHUS
XUMHUYECKUX
M3MEpPEHU u
pacyéTos;

- HaBBIKAMU PEIICHUS
XUMHUYECKUX 33124,

- HaBBIKAMH aHaIu3a

XUMHYCCKHUX H3MepeHHI>'I n

pacy€ros;

- HaBBIKaMU peleHus
XUMHUYECKUX 3a]1a4;

- HaBbIKaMU aHaiM3a

XUMHUYCCKUX SKCIICPUMCHTOB

XUMHYECKHUX
HKCIIEPHUMEHTOB
OIIK-1 3HaTh: 3HaTh: 3HaTh:

(OIIK-1.3) - €CTECTBCHHOHAYYHBIC | - - €CTEeCTBEHHOHAYYHBIE
METOABl TEOPETHUYECKOTO | €CTECTBEHHOHAYYHBIE | METOJBl TEOPETHYECKOTO H
U OKCHEPUMEHTAIBHOTO | METOIBI AKCIIEPUMEHTAILHOTO
UCCIIEZIOBaHUSI OOBEKTOB, | TEOPETUIECKOTO U | UCCIIeIOBaHUSI ~ OOBEKTOB,
MPOILIECCOB, SBJICHUN | SKCIIEPUMEHTAIBHOTO | MPOLIECCOB, SBJICHUHN
- MEpHI | UCCIIEIOBAHUS - METO/IbI pacuera
MPEIOCTOPOKHOCTU TPHU | 0OBEKTOB, MPOIECCOB, | KOHIIEHTPAIIMH  PaCTBOPOB,
paboTe ¢ XMMHUYECKHMH | SBJICHHUN MIPOU3BEICHUS
peaKTUBaMu - METOABl  pacyera | paCTBOPUMOCTH;

YmMmers: KOHIICHTPAIIUH - Mepbl TPEIOCTOPOKHOCTH
- IPOBOJIUTH PACUEeTHI MO | PaCTBOPOB, npu paboTe ¢ XUMUYECKUMU
OCHOBHBIM 3aKOHAM | MPOU3BEICHHUS peaKTUBaMu
XUMHUHM  JUIsL  pelieHus | - MEpHI | YMeTh:
npodeCCHOHATBLHBIX PEIOCTOPOKHOCTH - TPOBOIUTH paCUeThl IIO
3ajady; npu pabote C | OCHOBHBIM 3aKOHAM XUMHUU
- coOmromaTth  Mephl | XUMUYECKUMU JUTST penIeHus
MPEIOCTOPOKHOCTU TPH | PeaKTHBAMHU npohecCHOHANBHBIX 3a/1a4;
paboTe ¢ XUMHYECKUMHU | YMeTh: - coOiroaaTh Mepbl
peaKTUBaMU - TMPOBOJUTH PACUYETHI | IPEIOCTOPOIKHOCTU npu
Baanern: 10 OCHOBHBIM 3aKOHaM | paboTe ¢  XUMUYECKUMH
- HaBBIKAMHU TPOBENICHUS | XUMHUU [UIsI PEIICHUs | peaKTHBAMU;
IKCTIEPUMEHTOB 1o | mpoheCCUOHATBLHBIX - TpPUMEHATh  (U3HKO-
3a/laHHOM METOJMKE U | 3aj]ad; XUMHUYECKHE METOIbl s
aHalM3a pe3yJbTaToB,; - co0monaTh Mepbl | pelieHuss 3ajad B oO0nactu
- HaBBIKAMU PEIICHUS | MPEAOCTOPOKHOCTH B3aMMOCBSI3aHHBIX SIBJICHUN
XUMUYECKUX 3a]1a4; npu pabore ¢ | Bnagern:
- HaBBIKAMH  aHaNIM3a | XUMUYECKUMU - HaBBIKAMU TPOBEJICHUS
XUMHYECKHUX pEaKTUBaAMHU; HKCIIEPUMEHTOB o
JKCIIEPUMECHTOB - TPUMEHATH (PU3UKO- | 3QJJAHHOH  METOJHMKE U
XUMHYECKHE METOJbI | aHallu3a pe3yIbTaToB;
Baaners: - HaBBIKAMU peleHus
- HABBIKAMU | XUMHUYECKUX 33/1a4;
MIPOBEICHUS - HaBBIKAMHU aHam3a
HKCIIEPUMEHTOB M0 | XMMHYECKUX
3aJJaHHOM METOJMKE W | SKCIIEPUMEHTOB.

aHaIu3a pe3yIbTaToB,
- HaBBIKaMH pPEIICHUA
XHUMHWUYCCKUX 3a4a4,
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- HaBbIKaMH aHaJiu3a
XHUMHUYCCKUX
SKCIICPUMCHTOB.

2.3. HIkauabl oueHnBaHusA GOPMHUPOBAHUSA MHAMKATOPOB T0CTHKEHMS
KOMIIeTeHI NI

a) llIkasa oneHNBaAHUS KOHTPOJIbHBIX padoT

[Ikama oneHUBaHUA Kpurepuu onenuBanus

3auTeHo Wuaukatop JOCTHKEHHS KOMIIETEHLIHMH C(HOPMHpPOBAaH Ha YpPOBHE HE HHXKE
6a3oBoro. JlaHel OTBETHI Ha Bce TeopeTHyeckue Bonpockl. Bce pacuers
BBINOJIHEHBI BEPHO U UMEIOT HEOOXOAUMBIE TOSCHEHHS

Hezauteno Wnaukatop [OOCTHXKEHHS KOMIETEHIMH CQOPMHUpPOBAH Ha YpOBHE HUXKE
0azoBoro. B pacuerax JomymieHbl OMIMOKH, HEOOXOIUMBIC IOSCHEHUS
OTCYTCTBYIOT, UMEIOTCS] OIIMOKHU B TEOPETHUECKUX BOIPOCAX.

0) lIkana oneHMBaHUS 3a4€Ta C OLEHKOM

[IIkana oneHUBaHUsA Kpurepuu onienuBanus

OILIEHKA «OTJIUYHO» NHnukaTop [MOCTHXKEHUS KOMIETEHIMH CHOPMUPOBAH Ha BBICOKOM
YPOBHE.

Teopernueckoe cojepkaHue AUCHMILUIMHBI OCBOGHO IIOJIHOCTHIO, 0€3
npo6enoB. CTyIeHT [AEeMOHCTPUPYET TIOJHOE COOTBETCTBUE 3HAHUMH,
YMEHHI M HaBBIKOB IMOKA3aTEJISIM U KPUTEPHUSIM OLICHUBAHUS WHIUKATOPA
JOCTUKEHHUSI KOMIIETECHIIMM Ha (OpPMHpPYEeMOM JUCHUILUIMHON YpOBHE.
Onepupyer npuoOPETCHHBIMU 3HAHUSIMU, YMEHUSMH U HABBIKAMH, B TOM
YHCJI€ B CUTYalUsIX MOBBIILIEHHOW CII0KHOCTH. OTBEYAET Ha BCE BOIPOCHI
Oounera Oe3 HABOAAIIMX BOMPOCOB CO CTOPOHBI MpemnojaBatens. He
HCTBITHIBAET 3aTPYAHECHHUI IPU OTBETE HA JTONOJIHUTEIbHBIE BOIPOCHI.

OneHka «xopoio» - Wupumkarop AOCTHXKEHHMS KOMIETEHIMH C(HOPMHPOBAaH Ha BBICOKOM
YPOBHE, HO JIOIYCKatOTCS HETOYHOCTH;

- WHJOUKaTOp JAOCTM)KEHHUS KOMIETEHIMH C(HOpPMUPOBAaH Ha CpEIHEM
YPOBHE, HO CTYJI€HT OTBEYAET HA BCE ONOJHUTEIBHBIE BOIIPOCHI.
Teopernueckoe cojaepkaHue AUCHMILUIMHBI OCBOGHO IOJIHOCTHIO, 0€3
npo6enoB. CTyIeHT JAEMOHCTPUPYET IIOJIHOE COOTBETCTBUE 3HAHMUH,
YMEHHUI U HABBIKOB MOKAa3aTEIsIM U KPUTEPHUSAM OIICHUBAHWS HWHIMKATOpa
JOCTUXKEHHUSI KOMIIETEHIIMM Ha (HOPMHpPYEeMOM JUCHUILUIMHON YpOBHE.
Onepupyer npuOOPETECHHBIMU 3HAHUSIMH, YMEHUSIMH M HaBBIKAMH; €T0
OTBET TMpPEJACTaBJIAET TPAMOTHOE H3JOXKEHHE Y4eOHOro Mmarepuana Io
CYLIECTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOYHOCTU B (DOPMYJIHPOBAHUU
MOHATUH;  NPAaBWIbHO  INPUMEHEHBl  TEOPETHYECKUE  MOJIOKEHHS,
MIOATBEPKICHHbIE ITpuMepamu. Ha aBa TeopeTnueckux BONpOCa CTYIEHT

JlaJl  TIOJIHBIE OTBETHI, HAa TPETUW - TIPU HABOIALIMUX BOIPOCAX
npenogasarens. [Ipy oTBeTe Ha JONOJMHUTEIBHBIE BOIPOCHI JTOITYCKAEeT
HETOYHOCTH.
Orenka - HHpukaTop AOCTHMIXKEHUS KOMIIETCHIIMH Cc(OopMUpOBaH Ha 0a30BOM
«YIOBJIETBOPUTEIILHOY YPOBHE U CTYAEHT OTBEYAET Ha BCE JONOJIHUTEIBHBIE BONPOCHI;

- HHJOUKaTOp JOCTH)KEHHS KOMIETeHIHH C(OpPMUPOBAaH Ha CpEIHEM
YpPOBHE C HAJMYUEM HETOYHOCTEH U 3aTPYAHSAETCS OTBETUTh Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI.

Teopernueckoe colepKaHUE IUCLMIUIMHBI OCBOEHO YaCTU4YHO, HO
npoGiieMbl  HE  HOCAT  NpUHLOMIHUAIbHOrO  xapakrtepa. CTyneHT
JEMOHCTPUPYET HEIOJHOE COOTBETCTBME 3HAHWM, YMEHUH U HaBBIKOB
MOKA3aTesIM M KPUTEPHUSIM OLICHMBAHUS MHAMKATOPA JOCTHIKEHUS
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KOMITETEHIIMM Ha (OpMHpYeMOM JUCHUIUIMHON YpOBHE: JOMYCKAaroTCs
3HAYUTENbHbIE OMIMOKM, NPOSBISETCS OTCYTCTBUE 3HAaHUM TIO psay
BOIIPOCOB. 3aTPYAHSAETCS OTBEYATh HA JOMOJIHUTEIBHBIE BOITPOCHI.

Onenka Wupukatop AOCTHXKEHHS KOMIIETEHIMH C(HOPMHPOBAH HA YPOBHE HHUXKE
«HEYJOBJICTBOPUTENBbHO» | 0A30BOIO M CTYAEHT 3aTpyIHSAETCd OTBETUTh Ha JIONOJIHUTEIbHbIE
BOIIPOCBI.

Teopernueckoe copepaHue IUCUUILIMHBI OCBOCHO 4acTHUYHO. CTyIeHT
JEMOHCTPUPYET SBHYIO HEJAOCTAaTOYHOCTh WJIM TOJHOE OTCYTCTBHUE
3HAaHWUWA, YMEHUH U HABBIKOB Ha 33aJaHHOM YpOBHE C(HOPMUPOBAHHOCTH
WHJIMKATOpa JOCTHKEHHUS KOMIIETCHITUH.

3. TunoBbie KOHTPOJIbHBIC 3a/1aHUHA 1 HHBIC MaTE€pHUuaJibl, H€06XOHI/IMBIC
JJISl OLEHKH 3HAHUH, YMEHUH, HABBIKOB, XapPaKTEePU3YHLIUX 3TaNbl (POPMHUPOBAHUSA
KOMIIEeTeHI M
Kon Oransl GOPMHUPOBAHUS Tunossle 3agaHus
KOMIIETEHIIUH, KOMIIETEHIIUH (oLIeHOYHBIE CPEJCTBA)
WHIUKATOpa
OIIK-1 (OIIK-1.2, | Dran 1. DopMHUpOBaHUE | - JUCKYCCUS: BOIPOCHI I OOCYKICHHS
OIIK-1.3) TEOpeTUUeCcKOol 0a3bl 3HAaHUM (MeToauueckue  PEKOMEHJAIUH  JUIs

POBEJICHHS MPAKTUYCCKUX 3aHSITHI)
Ortan 2. @opMuUpOBaHHWE YMEHUU | - HAMKMCAHME OTYETa IO J1A0OPATOPHBIM

(pemienue 3aaun 1Mo 00pasiLy) paboram

Oran 3. @opMUpOBaHUE HABBIKOB | - KOHTpOJbHas  paboTa: IepeyeHb
MIPAKTUYECKOTO MCIIOJIb30BaHUs | BOIIPOCOB MO BapHaHTaM (METOJIUYECKUE
3HAHUN U YMEHUU PEKOMEHIalINH )

Oran 4. IlpoBepka YCBOEHHOTO | - 3aIUTa KOHTPOJIBbHOIN pabOTHI,
MaTepuaia - BOOPOCBI K 3a4eTy C OLIEHKOU

(mpunoxxkenue 1)

4, MeToauyeckue MaTepuaJbl, ONpeaesomue npoueaypbl OUeHUBAHUA
3HAHUM, YMEHUI U HABBIKOB

3a4der ¢ oueHKOM

[IpoBomuTCcs B 3aJaHHBIM CpPOK, COTJIACHO TpaduKy ydeOHOTo Tpoiiecca. 3ayeT
mpoxoauT B ¢hopme cobecenoBaHus o OuieTaMm, B KOTOPHIE BKIIOYAIOTCS TEOPETHUECKHE
BOMpOChl. [Ipy BBICTaBICHMHM OIGHOK YYHTBIBACTCS YpPOBEHb MPHOOPETEHHBIX
KOMITETCHIIMHA CTYyJIeHTa. AyJIUTOPHOE BpeMs, OTBEICHHOE CTYIEHTY, Ha MOATOTOBKY — 30
MUH.

KonTpoabnas padora

OTO BHEAYAUTOPHBIM BHJ CaMOCTOSTEIbLHOM paboThl CTyAeHTOB. KOHTpoJbHas
paboTa BKJIIOYAET B ceOs 3a/lau, OXBAThIBAIOIIMX M3ydaeMble paszesnbl ¢puiznuku. Padora
BBITIOJIHSETCS 110 BapUaHTaM, COTJIaCHO MociieqHel nudpe mmdpa u craercs Ha MPOBEPKY.

[Tocne mpoBepku KOHTpOJIbHAs paboTa BO3BpAILlAETCsl CTYIEHTaM JJIsl MOATOTOBKH €¢e
3amuTe. 3aluTa KOHTPOJbHOW paboThl MPOBOIUTCS HA HK3aMEHALIMOHHOW CECCHMM U
ABJISIETCA OCHOBAaHMEM JUIs JONyCKa CTyAEeHTa K dK3aMmeHy. IIpu 3ammre KOHTPOJIBHOU
paboOThl CTYAEHTHI JOJKHBI OTBETUTh Ha TEOPETUYECKHUE BOMPOCHI IO TEMaTUKE
KOHTPOJILHON paOOTHI.
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TeMaTKa KOHTPOJBLHBIX PadoT
. Xumuyeckas TepMOJIMHAMHKA
DHepreTuKa XMMUYECKUX MPOIECCOB
XuMHueckasi KHHETHKa
. XMMHUYECKOE paBHOBECHE
. PactBOpBI, ruaponu3 cosneit. JKecTkocTh BOBI.
. TepMoauHaMuKa 3JEKTPOXUMUYECKUX TTPOLIECCOB
. DIEKTPOJIU3
. Koppo3us u 3anmra MeTaios

ONOoOUITAWN R

JAuckyceust

[Ipu npoBeAeHUM TUCKYCCHUU CTYIEHTaM il OOCYKJIEHUS IPEAararoTcs BOMPOCHI
10 TeMe, OTBEJACHHONW Ha MPAaKTHYECKOe WM J1JabOpaToOpHOE 3aHATHE (cOorjacHo paboueit
nporpamme yueOHOM aucuuiuinHbl). [Ipy oTBeTe Ha BONPOC CTYJAEHT JOJIKEH PACKPBITH
TEMy, yKa3aTb Pa3MEPHOCTH UCIIOJIb3YEMBbIX (PU3HUECKUX BEJIMYMH U UX CMBICIL.

JlaGopaTopHnasi padora

[IpoBenenune nabopaTOpHBIX PabOT IMO3BOJSET CTYACHTaM YIIYOUTh U 3aKPEMHTh
TEOPETUYECKUE 3HAHMS, PA3BUTHS HABBIKOB CAMOCTOSITEIBHOTO 3KCIIEPUMEHTHUPOBAHUS.
Brirodaer MOATOTOBKY HEOOXOJMMBIX JUJI  ONBITa  (PKCIIEPUMEHTa) MPUOOPOB,
000pyI0BaHUs, COCTABJICHHE CXEMBI-TNIAHA ONBITA, €0 MPOBEACHUE U ONKUCAHHUE.

IpakTnyeckue 3aHATUSA

[IpoBeneHre MPAKTUYECKUX 3aHSATHI MO3BOJSET CTYJEHTaM YIIIyOUTh U 3aKpENHTh
TEOPETUYECKUE 3HAHMS, PA3BUTHS HABBIKOB CAMOCTOSITENIBHOTO JKCIIEPUMEHTUPOBAHUS.
Bxitoyaer MOATOTOBKY HEOOXOMUMBIX ISl  OMbITa  (IKCIEPUMEHTa) TPUOOPOB,
000py10BaHusl, COCTAaBICHHE CXEMbI-TUIaHa OIbITA, €0 MPOBEICHUE U OITUCAHHE.
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IHpuiaoxenue 1
BOITIPOCHI K 3AYETY C OIEHKOHN

Bonpocs 7151 npoBepku ypoBHsi o0yueHHocTu «3HATD»

1. OcHOBHBIE 1I€JIM U 337244 Kypca XUMUU. MeCTO XMMUHU B PsITy €CTECTBEHHO -
HAyYHBIX JUCIHUIUIAH U €€ CBA3b C IPYTUMHU HayKaMH. 3HaUYe€HUE XUMUHU B (POPMUPOBAHHUH
HAay4yHOTO MHUPOBO33peHUsA. CTPYKTYpHBIA, TEPMOAUHAMHYECKUA U KUHETUUYECKUU
MOAXO/IbI, UX CYITHOCTh U OTJIMYHE.

2. KBanToBo-Mexanmueckasgs Mojelb aroma. KBaHTOBbIE Ywnciia. ATOMHBIE
op6uranu. [Ipunmun [laynu. DnexTpoHHBIE HOPMYITBI 2IEMEHTOB.

3. [IpaBuno © MOPSAOK 3alMOJMHEHWS ATOMHBIX opoOutanei. CrtpoeHue
MHOT'O3JIEKTPOHHBIX aTOMOB.

4, [Ipynuun HaumMmenblien 3Hepruu. [lpaBuno I'yama. Pacnpenenenue
AIEKTPOHOB IO YIHEPTETUYECKUM YPOBHSAM U MOTYPOBHSIM.

5. NoHu3anmoHHbIN IIOTEHIIMA, CPOJZICTBO K JIIEKTPOHY.
DIEKTPOOTPULATENBHOCTh. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA JIEMEHTOB.

6. ITepuonnueckas cucrema snemeHtoB J[.M. MenneneeBa. EE crTpykrypa

(nepuon-rpynna-noarpynna). Kakue BakHeWIlne XUMUYECKUE CBOMCTBA BEILIECTB MOKHO
ITPOTHO3UPOBATH IO NEPUOIUUECKON cCUCTEME?

1. [Tepuonnueckass cucrema snemeHToB J[.MI. MenaeneeBa - BaKHEWIIUU
MHCTPYMEHT IMOHUMaHUs NPUPO/Ibl BelecTBa. [lepuoandeckuii 3akoH.

8. OCHOBHBIE TUIBI U XaPAKTEPUCTUKH XUMUYECKON CBSI3HU.

Q. OOpazoBaHue KOBaJEHTHOW CBs3U. CBOMCTBAa KOBAJIEHTHOM CBSI3U. DHEPIus

CBA3H.

10. TloastpHOCTH MOJEKYJ, TUTIOJIbHBII MOMEHT.

11. Hownnas cBs3b. Criocod oOpazoBanusi MOHHOU CBA3U. OTIWYNE NOHHOU CBSI3U
OT KOBaJICHTHOM.

12.  Cunbl MEXMOJIEKYJISIPHOTO B3auMoaecTBus. BogopoiHas cBs3b.

13. AmopdHBIE U KPHUCTALIUYECKHE COCTOSHUA BemecTB. Kpucramisl.
Kpucramnmnueckue pemeTku.

14. Kpucrammueckoe U amMopdHOE  COCTOSHME  BElIecTBa.  [HIIbBI
KPUCTAJUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOVMCTB BELIECTB OT XapaKTePa CBA3EU MEXKIY
YacTUI[aMU B KpUCTaJJIax.

15. ATOMHBII M  MOJNEKYJIApHbIA  YPOBHM  CTPOEHHUS  BEIECTBA, MX
KOJIMYECTBEHHBIE XapaKTEPUCTUKHU.

16. JlailiTe cpaBHUTENBHYIO XapaKTEPUCTHUKY (CTPYKTypa-CBOMCTBA) BEUIECTB HA
Pa3HbIX YPOBHSX MX OpPraHHU3alMU: aTOMHOM-MOJIEKYJISIpHOM-KpUCTAIIInYeckoM. Kakumu
KOJIMYECTBEHHBIMH XapaKTEPUCTUKAMHU OHU U3MEPSIIOTCS?

17. Xwumuueckas peakuus kak cucrema. E€ coctaBHble 351eMeHThl. CTPYKTYpPHBIH,
TEPMOJIMHAMUYECKUI W KUHETUYECKUU MOIAXOJbI JJI1 ONHMCAHMS IMOBEICHUS BEILIECTB B
peakuMM W UX CBOWCTB (OCHOBHBIE ITOHSTHS, KOJIMYECTBEHHBIE XapaKTEPUCTUKH,
MIPaKTUYECKOE UCIIOJIb30BAHUE).

18. IlepBblii u BTOPOMl 3aKOHBI TEPMOJWHAMUKH. TepMOAMHAMUYECKUN
MTOTEHIIHAIL.

19.  O6mwue 3aKOHOMEPHOCTH IPOTEKaHUS peaKiui. Xumuueckas

tepmoanHamuka. Tepmoxumus. TernoBoi 3¢ dexT peakiuu. HTanbnus. 3akoH ['ecca.
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20. 3akownsl ['ecca. TepMOXUMUYECKHE PACUETHI.
21. Dwuranbnus oOpa30BaHUsS XMMHUYECKHX coeAuHEHHH. Temnora XUMHYECKOro

nporiecca.

22. Dwutponud. Pacuer 3HTpONUU XUMHUYECKON pEaKIIUH.

23. CpoOognast »Hepruss I'mbbca (AG) - yHUBEpCAbHBI  KPHUTEPHid
TEOPETUIECKOW BO3MOXKHOCTH Tporiecca. E€ pacueT B cTaHZapTHBIX U HECTaHAAPTHBIX
YCIIOBUSIX.

24. DOmueprusa ['n06ca, ee CBA3b ¢ HANIPABICHUEM XUMUYECKOMN peakinu.

25. Xumuueckas KHHETHKA. 3aKOH JEUCTBYIOIIMX MacC /s TOMOTEHHOW H
reTeporeHHoON peakiuu. TemmnepaTypHbli Ko3(@dUIMEHT. DHEprus akTHBAIMH U €e
pacyer.

26. CkopocTh XHMHUECKHUX peakuuid. BnusHue paznuunbix (akTopoB Ha
CKOPOCTb peaklMy (KOHLEHTPAUH, TEMIEPATYPbI, TUIOLIaJAN IOBEPXHOCTH U Ip.).

27. Xumnueckoe paBHoBecue. [lpunnun Jle-lllatense. Biusinue Ha xuMudeckoe
paBHOBECHE XMMHMUYECKUX PEAKLMI aBJICHUs, KOHLIEHTpAaluu 1 Temneparypsl. Koncranrta
pPaBHOBECHS.

28. PactBopbl. Tumbel pactBopoB. ConbBaTanus, ruaparanus. PacTBopsl
HEAJIEKTPOIUTOB. TeMmneparypa KUIIEHUS U 3aMEP3aHMs pacTBOPOB. 3akoH Payuis.

29. Jluccomnmanus Boasl. Bogopoausiii nokazatens. loHHOE pon3BeeHIE BOIBI.

30. DOnexrponutuyeckas gucconmanusa. Crenenp aucconmanuu. KoHcTaHTa
JTVCCOLIAALIVH.

Bonpocsl aist npoBepku ypoBHs 00ydyeHHOocTH «YMETDb»

31. VkaxuTe THI KPUCTAUIMYECKOHN pemeTky B TBepAbIX kpucramiax: H,O, SiC,
C (amma3), Ti, Na,COs. IIpenckaxute nx npuMeHEHHE.

32. Dutpomusa U €€ 3aBHCHUMOCTh OT TEMIIEPATypbl, MPAKTHYCCKas 3HAYNMOCTh
MTOHATHSL.

33. OyHKIMS  COCTOSIHMSI ~ CHCTeMbl  Kak  o0Ilee  CBOMCTBO  BceX
tepmoauHamMuueckux Benuuut (AH, S, AG), ux pacyer.

34. OrileHKa peakIMOHHON CIOCOOHOCTH M YCTOMYMBOCTH BEIIECTB 0 3HAYCHUSIM
WX TEPMOJAMHAMUYECKUX QYHKITUH.

35. IlIpaktuueckoe 3HaueHwe TepMoauHamuueckux enmuuH (AH, S, AG) s
penieHus NpodyieM TEXHUKH 0€30MacHOCTH.

36. [Ilpunnun Jle-lllatense. Ero ynuBepcampHOCTh. I[lpuMepsr oOpaTHMBIX
MPOLIECCOB (PACTBOPUMOCTD, JIEKTPOXMMHUUECKUE MPOLECChI) U YCIOBUS HUX CMEIIEHUS.
KoHncranrta paBHoBecus. E€ ¢pusnueckuii cMbIciI.

37. 3axon Payns. Ero cyTs u mpakTudeckoe 3HaUCHUE.

38.  Huccormmarus Boasl. Bogopoanblii mokaszarens. FIoHHOE MPOW3BeICHNE BOIBI.

39. Dnexrtponutnueckas aucconuanus. Crenenb auccouuanuu. KoHctaHTa
JUCCOLIMALINH.

40. Juccommarus Bonbl. Bomopomnslil mokazatens PH u ero BIusHHUE HA XOJ
npoueccoB. KucIoTHbIE OKIH.

41. CocraB mnpupoaHsix Boj. JKecTKOCTb BOJbI (BpEMEHHass W TOCTOSIHHAs).
CrocoObl CHUKEHUS )KECTKOCTH BOJIBI.

42. T'maponus. KoHcTaHTa 1 CTEIIEHb THAPOIM3A.

43. BemectBo B pactBope. Bonma kak cpena M Kak copeareHT. DJIEKTPOJIMTHI.

YcnoBus HEOOPaTUMOCTH HOHOOOMEHHBIX PEAKIIHM.
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44.  OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE pPEAKIUU. OKBUBaJICHTbl. CTeneHb
OKHCIICHHUS DJIEMEHTA B XUMUUYECKUX COCTUHEHUSIX.

45. UWmxenepHas xumus. OxapakTepusylTe BakKHEHIIME TEeMbl 3TOro OJoKa.
Kaxue Tembl Hanbosiee mpuMeHUMBI B Bailiel ipodeccrn?

46. Meramasl. DU3MKO-XUMHYECKHUE CBOMCTBA MeTaJIOB. IXx 000CHOBaHUeE.

47. Baxueime KOHCTPYKIIMOHHBIE MaTepualbl (METalIbl, CIUIABbI, OJUMEPHI).
Kak yny4ymmuTh CBOWCTBa CIulaBa U IUIACTMACChl  (TBEPAOCTb, KAPOCTOMKOCTH,
KOPPO3HUOHHYIO YCTOMYHUBOCTB).

48. DIEKTPOXUMUUYECKHE MIPOLECCHI. OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC
peakuu Kak ucTouHuK 3Heprun. IJIC raapBaHMYECKOro 3JEMEHTa U MPUPoJIa MeTallIa.

49. JlBa THma 3JIEKTPOXMUMHYECKUX MPOIECCOB — MEPEXOT XUMUUIECKONW SHEPTHUH B
AIEKTPUUECKYIO M HA000poT. BaxkHelas KonrmdaecTBeHHAs XapaKTepHuCTuKa mporiecca. Eé
(MBUYECKUI CMBICT U IPAKTUIECKOE TIPUMECHCHHE.

50. DnexkTpoxuMHUYECKHe Mpolecchl, uX 0cobeHHocTH. Paccmorpute ux ¢ TpEx
TOYEK 3PEHUS - CTPYKTYPHOU, TEPMOJUHAMUYECKON, KHHETUYECKOM.

51. DnekTpOoXMMHUYECKHE MPOIECChl. TepMOoaMHAMUKA JIIEKTPOXUMHUYECKUX
npornieccoB. OCHOBHBIE YCIOBUS MPOTEKAHUS AJIEKTPOXUMUYECKUX MPOLIECCOB.

52. Teopusi rajabBaHUYECKUX DJIEMEHTOB. (DuU3MYeckuil CMBICI 3JIEKTPOIHOTO
noTeHruana. Ero cBsi3p ¢ n300apHBIM MOTEHIIHAIOM.

53. MexaHu3M BO3HHKHOBEHHS JJICKTPHUECKOTO TOKAa B TalbBAaHHYECCKOM
AJIEMEHTE. DJNEKTPOAHBIC MOTCHIMANBI. TabiuIa CTaHJapTHBIX MOTEHIINAJIOB.

54. VYcTpoMCTBO TraJIbBAaHUYECKOTO 3JIEMEHTA. Pacder 31eKTpOJABHKYILIEH CHIIbI
rajJbpBaHUYECKOrO 3IeMeHTa. YpaBHeHue HepHera. Tumnbl akkyMyasiTOpOB.

55. /IBoiHOHN »3nekTpuyeckui cioil. YcnoBus ero oOpa3zoBaHus. OCHOBHOE
AIEKTPOXUMHUYECKOE YPaBHEHUE MIPEBPAIICHHUS SHEPTUU.

56. DOnexrponus. 3akonsl Papanes. [lepenanpsokenue. Beixon mo Toky.

57. Koppo3uss wmeramnoB. Kriaccudukamuss — KOPpPO3HOHHBIX  MPOIECCOB.
[Monspuzarus. Croco6 3amuTbl 0T KOppo3uu. Koppo3us ¢ KUCIOPOIHOM, BOIOPOIHOM
JEeNOJISTPU3ALUECH.

58. DnexTpoxumuyeckas KOppo3us, €€ CTPYKTYpHOE, TEPMOJIMHAMUYECKOE H
KMHETUYECKOE OMHUCAHUE. 3alllNTa METAIUIOB OT KOppo3uu. Jlenonsipuzarusi.

59. MHcnonws3oBaHHEe 3IEKTPOXMMHYECKUX MPOIECCOB B MHXKEHEPHOU MPAKTUKE:
XUT, 3ammra METAIIOB OT KOPPO3HH, ANEKTPOIIN3 C PACTBOPUMBIM aHOJIOM.

60. T'eTeporeHHBIC OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIC PEAKITUN B pacTBOpax. Mx
MEXaHMU3M U MpakTuieckoe ucnoiab3oBanue (XUT, anexkTponus, 3amiura oT KOPPO3HH).

Bonpocsl aist npoBepku ypoBHsi 00yyeHHocTH «BJIATETDb»

61. Beigenute BaJeHTHBIE OPOUTATN aTOMOB aJTIOMUHUS, KPEMHHUS, BaHAIHSL.

62. YkaxuTe, B KaKOM HaIpaBJICHUU IOBBIIIACTCS YCTOWYMBOCTH KapOOHATOB:
MgCO;(x); CaCOs(k); BaCO3(xk).

63. Beruncnure TeminoBoi a¢pdext AH peakiuu

2CHy(r) = C,Hg(r)+Ha(T).

64. TloueMy npu U3MEHEHHUHU JaBJIeHUs cMmelnaeTcst paBHoBecue cucrembl 4HCI(r) +
O,(1) < 2H,0(r) + 2Cly(r) u He cMeraeTcs paBHOBecHe cucTeMbl Hy(T) + Jo(T) < 2HI(r)?
Hanumwre Beipaxenne Kp U1 KaXI0M U3 CUCTEM.

65. Ha ocHoBe 3HaueHuil K# OTpeienuTe, B KaKyr CTOPOHY MoiaeT nporecc (AG)

2[Ag(NH:),]" +Zn < [Zn(NH3).]*" + 2Ag Kak AucCOMMUPYIOT 3TH COSAHHEHHS B
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BOJHBIX pacTBOpax?

66. CocTaBbTe SJIEKTPOXMMUYECKYIO CXEMY MEIHOMAarHueBOTO TrajbBaHUYECKOIrO
AJEMEHTA U 3JIEKTPOJHBIE npouecchl BO BHyTpeHHen uenu. Onpeaenure /C. CocraBbTe
CXeMy TOKOOOpa3yIollel peakiuu.

67. PacTBOp COJEPKUT HOHBI FeZ+, Bi3+, Pb®* B OJVMHAKOBOM KOHIIEHTpanuu. B
KaKoOM MOCJIe0BATENILHOCTH OYAYT pa3psiKaThCsl ’TH UOHBI IIPU 3JIEKTPOJIU3€E pacTBopa?

68. Kakoe arperaTHoe COCTOSIHUE TUIUYHO Uil BoJbI? IloueMy Bosa mpakTU4ecKu
HE IIPOBOJUT IEKTPUUYECKHI TOK? OTBETHI 00OOCHYHTE.

69. K 1 m® sxecTkoii BOMbI npubaBunn 132,5 r kapbonata Hatpusi. Ha ckonbpko
MUJUTUTPAMM - 3KBUBAJIEHTOB TOHU3UJIACH )KECTKOCTh?

70. Beraucrare DIC anementa (-) Cd/Cd**//Ag*IAg (+),ecin kormenTpamms Cags. =
0,1 u Ceg™™ = 0,001r -uon/m.

71. Kakue mporecchl NpOUCXOISIT Ha aHOJE U KATOJE MPHU AJIEKTPOJHU3E pacTBOpa
FeCl,, eciau aaeKTpOIbL:

a) YroJIbHBIE;

0) »ene3Hple?

72. Paccuuraiite 3/IC u wu3MeHeHHE H300apHO-U30TEPMHUUECKOTO IOTEHIIMAa
pEeaKIMM, eCIM KOHIIEHTPAIIMK UOHOB ITUHKA U cBHUHIIA paBHbI 0,01 MOB/I1.

73. TloueMy HeNb3s CKPEIUISATH KEJIE3HBbIE IUIACTUHBI MEXIy CO00H MeIHBIMU
BUHTAMH, a MEJIHble — XKene3HbIMU? (COCTaBbTE 3JEKTPOHHBIE YPAaBHEHUS IPOIIECCOB,
KOTOpBI€ OyyT MPOTEKATh MPU HEMPABWIHLHON COOPKE KOHCTPYKIIHIA.

74. Kakue BemiecTBa U B KAKOM KOJMYECTBE BBIACIISIOTCS HA YIOJIBHBIX AJIEKTPOJAX
npu s5ektponnse pactsopa KBr B reuenue 14. 35MuH nipu cune Toka 15A.

75. JlBe Xene3Hble IJIACTMHKH, YACTUYHO IIOKPBITHIC, OJHA OJIOBOM, Jpyras -
MEJIbI0, HaXOIATCA BO BJIAXKHOM Bo3Ayxe. Ha kakol M3 3THUX IJTAaCTUHOK ObICTpee
oOpazyercsi pxkaBunHa? I[loyemy? OTBET NOATBEPAUTE COCTABJICHUEM SJIEKTPOHHBIX
YpPaBHEHUI aHOJAHOTO M KaTOJHOTO MPOIECCOB KOPPO3UHU ATHUX IJIACTUHOK.

76. Kak Bnusier pH cpenbl Ha CKOPOCTh KOppo3uu kemne3a U anmoMunus? [louemy?
CocTaBbTe PJIEKTPOHHBIE YPAaBHEHHUS! aHOJHOTO M KaTOJHOTO MPOLECCOB KOPPO3HM ATHUX
METAJJIOB B Pa3HBIX Cpeaax.

77. TlpemnoxxuTe KaTOMHOE TMOKPBITHE JUIsl 3alllUThl MEIU OT aTMoc(epHOU
Koppo3uu. CoCTaBbTE€ 3JEKTPOHHBIE YPaBHEHHUS KAaTOJAHOTO W AHOJHOTO IPOILIECCOB B
clly4yae HapylIeHUs CIUIOIIHOCTH MOKPBITHS.

78. Ilpennoxxure aHOJHOE MOKPBITUE JIJIA 3aIIUTHI [IMHKA OT KOppo3uu. CocTaBbTe
AIIEKTPOHHBIE YPAaBHEHMsI KAaTOJHOTO M aHOJHOIO MPOLIECCOB B KHUCJIOW Cpele B ciydae
HapyIICHUS CIUIONIHOCTH MOKPBITHS.

79. OOBSICHUTE C TOYKH 3PEHHS DIEKTPOXUMHUECKOW Koppo3uu (oOpa3zoBaHus
MUKpOTaJIbBaHOMAp) SIBJIEHUE 00ECHMHKOBAHUS JIATYHU (CIUIaB MEAM U LINHKA).

80. B pamnonpubOpoCTpOCHUH HEPEIKO HCHOJb3yI0T KOHTakThl Al-Au. C kakoii
JENosIpU3alell MPOTEKaeT KOPPO3Usl TAKOrO KOHTaKTa B KHUCIHbIX cpepax? CocraBbTe
AIEKTPOHHBIE YPAaBHEHUS MPOIIECCOB.

81. Ilo 3amaHHBIM KOOpAMHATaM (HOMEpP NEpPUOJa, HOMEp TpYIIbl) HAWAWUTE
aneMeHThl B [lepuonnueckoii cucreme:

a)4,VIB; 06)5,VA, B)3,VIA; 14VB; )5 1lA, ¢e)4,IB

Ykaxure, AUaAMarHUTHHIMA WM TapaMarHUTHBIMH OyIyT HEUTpaIbHBIE aTOMBI
YKa3aHHBIX 3JIEMEHTOB.

82. UYeM oTiamuaeTcs MOCIEAOBATEIBLHOCTh 3alOJIHECHUS OJJieKTpoHamu O —
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AJIEMEHTOB OT S- U P- aneMeHToB? Kak 3To paznuuue oTpa)xkaeTcsi Ha X CBOMcTBax?

83. ¥V Kkakoro 3 d3JEMEHTOB — JIMTHUSA, 1I€3usl WM Oepuiuidg OOJbIle SHEPrus
nonuzanuu? Crenaite BBIBOJ O XUMUUYECKHX CBOMCTBAX UX aTOMOB.

84. Kakue u3 snementoB N unu P, S unu Se nmposBisitoT 0ojiee OKUCIUTEIbHBIE
cBoiicTBa? [louemy?

85. VYkaxure TMnm xumuueckor cBs3u B Mosekyiaax Np, NaCl, HF. IlpuBemute
CXEMBbI MEPEKPBIBAHUS UX DIIEKTPOHHBIX 00TAKOB.

86. Kak mM3MEHSIOTCS XMMHYECKHE CBOMCTBA COCAMHEHUN MapraHua M XapakTep
CBA3EH B HUX C YBEIMYECHUEM CTEIIEHU OKHCICHUSA?

87. Kak H3MEHSIETCA HJHEPrus CBSI3M NPU NEPEXOAE OT KOBAJICHTHOW CBSA3U K
BOJOPOJHOM, OT BOJOPOJHOM CBSI3M K JPYrUM BHUAAM  MEXKMOJEKYJISIPHOTO
B3aNMOJECHUCTBUA.

88. VYkaxute, U3MEHSETCS JIM SHTPOIMUS HM30JUPOBAHHOM CHUCTEMBI, B KOTOPOU
IPOTEKAOT 00paTUMBbIE (Pa30BbIe MEPEXOIbI;

a) HO(x) <>H,0(x) 0) Ja(x) <> Jo(T)

89. Ilpoanamusupyiite ypaBHeHne AG=AH-TAS u ykaxwure, kak 3aBucut AG ot
TEMIIEpaTyphbl, €CIIN

a) AS <0, 0) AS >0, B)AS =0
VYKaXuTe KpUTEpHU IPOTEKAHUSI CAMOIIPOU3BOJIBHBIX PEAKIIMM B 3aKPBITOM CUCTEME
npu AS =0.

90. Ucxons u3 3HaueHM cTaHaapTHou sHeprun ['mb0ca peakiuit
a) CS,(k) + 30,(r) = CO(r) + 2S05(r);  AG%qs = - 1058 kJIx

0) A1,0,(k) +.2Cr(x) = Cr,03(k) + 2A1(k); AG 55 = + 523 kJIx
B) 2PbS(k) + 30,(r) = 2PbO(k) + 2SO0,(r); AG%5 = - 483 kJIx
r) Hy(r) + 2C(x) Ny(r) = 2HCN(k); AG%5 =+ 252 kJIxk

ONpENEIUTE  HANpaBJICHUE HMX  NPEUMYIIECTBEHHOTO  CaMOIPOU3BOJIBHOTO
MIPOTEKAHUS B 3aKPBITON CUCTEME
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