[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

(GMO: Manarn-esa Hatansd YUEPIRCTEPCTHO TPAHCIIOPTA POCCHICKOM ®EJIEPALIMA

[lomxHoCTb: anpekTop Gunmnana

flara noanucarms: 23.1@IAEPRABHOE ATEHTCTBO KEJIE3HOJOPOXHOI'O TPAHCIIOPTA

YHMKaNbHbIA NPOrPaMMHbIA KITHOY:
94732¢3d9 533? %g&e}ﬂ%&iﬁ)ﬁ%m&zﬁ%ﬂun E BIO/TKETHOE OBPAJOBATEJNBHOE YHYPEAXIEHHE BRICHIETNO OBPAIOBAHHA

Pl
-

PCTBEHHBIM YHUBEPCHTET INYTEA COOBIIEHUSA
(CamI'YIIC)

®@ununan CamI'VIIC B r. Huxxuem Hosropoae

PACCMOTPEHA VTBE
Ha 3ace/laHun Y4eHoro coseta punuana H.
CamI'VIIC B r. Huxnem Hosropoje
npoTokoa ot 23 uioHs 2020 r. Ne |

'.',—\

pa duinaa

N = — I': X
V2 (s ¢ | B.-_ﬁmeuucuoa
F

0% wmons 2020r. 4

= S v § Al
'-‘lnr-rmfﬁ’c

Xumus

pabouas nporpamMma JUCLMILUIHHBI

CneuuansaocTts 23.05.05 CrucreMsl obecrnieuyeHus ABHKEHHSA [10€3/10B

Crnenuanu3zauus « DnekTpocHabkKeHHe KeNe3HbIX J0por»

®opma obyueHHs: 3a04Has

Huxau#t Hosropoa 2020



[TIporpammy coctaBwi: Kynarun E.IL

Pabouas mporpamma pazpaborana B coorBeTctBum ¢ GI'OC:

denepabHBIN TOCYJIAPCTBEHHBIM 00pa30BaTEIbHBIA CTaHAAPT BBICIIEr0 OOpa3oBa-
HHs o crerranbHocTh 23.05.05 CructeMbl obecnieueHus ABUMKEHHUS TTOE3/0B, CIIEIN-
anu3anus «JIEKTPOCHAOKEHHE KEIE3HBIX JOPOr» YTBEPKAEH MpukazoM MuHucrep-
cTBa oOpa3zoBanus u Hayku Poccuiickoit denepanum ot «27» mapta 2018 r. Ne 217.

Pabouas nmporpamma ono6pena Ha 3acenanuu kadeapsl «O01eo0pa3oBaTebHbIE U
npohecCHOHATBEHBIC TUCIUTUTAHBDY

[IpoTokoin ot «18» ampesnst 2020 r. Ne 8

3as. kaenpoi, KaH/. TeXH. HayK, npod. (Jﬂﬁ/; N.B. Kacnapos

7
THCM



1. IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS M0 TUCHUILINHE (MO-
YJI10), COOTHECEHHBIX C MJIAHMPYEMbIMU Pe3yJIbTATAMHU OCBOEHUS
o0pa3oBaTeibHON MPOrpaMMbI

1.1.Ilean v 3axa4m AMCHUIJIMHBI

[lenbto ocBOCHMS y4eOHOM AUCIUIIIMHBI « XHUMHS» SBISICTCS (OpMHUpOBaHUE Y
OOyJarOIIMXCsl KOMIIETCHIINN B COOTBETCTBUU C (heepaATbHBIMU TOCYAapCTBEHHBIMU
o0Opa3oBaTeIbHBIMH CTAHIAPTAMU TI0 CTICIIMAIEHOCTH ¥ IPUOOPETCHUE UMH:

- 3HaHWW (PyHIaMEHTAJbHBIX 3aKOHOB XHMUH, MEXaHU3MOB U YCJIIOBHI MIPOTEKa-
HUSI XUMUYECKUX PEAKIUi, KaK OCHOBY COBPEMEHHOM TEXHOJIOTUU;

- YMEHUM COCTaBJISITh U AHAIM3UPOBATh XUMHUYECKHE YPaBHEHHS, MPUMEHSTH
(U3UKO-XUMHUYECKHE METOJBI JIJISl PEIICHUS 3a/1a4 B 00JIaCTH B3aUMOCBSI3aHHBIX SIB-
JICHUW ¥ METOJaX aHajIu3a MPOU3BOJICTBEHHOI'O KOHTPOJISl, COBPEMEHHBIX Marepua-
JIOB, IPUMEHSIEMBIX B CTPOUTEILCTBE IS CO3JaHUs TEOPETUUECKON 6a3bl yCIIEITHOTO
YCBOGHHUSI CTYJICHTaMH CIICIIUAJIbHBIX JUCIUTIINH;

- HAaBBIKOB CheMa IMOKA3aHWH U3MEPHUTEIBHBIX MPUOOPOB PA3IUIHON TOUHOCTH,
MIPUTOTOBJICHUS PACTBOPOB TpeOyeMOH KOHIIEHTPAIIUU JIUIS ITPOBEJACHUS HCCIIEI0BA-
HUM, aHaJIM3a TMOJIYYECHHBIX P UCCIICI0BAaHUHU TPa(PUKOB.

1.2.Komnerenuuu ody4yaruierocsi, opmupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILIMHBI (MOXYJISA).
B xone n3ydeHus: TUCUUIIMHBL «XUMUS» Y CTYJEHTa JIOJKHBI ObITh chopMu-
POBaHbI 3HAHUS, YMEHUS U HABBIKH, COOTHECEHHBIE C IUIAHUPYEMBIMHU PE3yJIbTATAMU
OCBOEHHSI 00pa30BaTEIbHBIX IPOIPAMM:

HNuguxkarop Pe3yabTaThl ocBOCHUS
YueOHOI T1CIUNJINHBI

OIIK-1 CnocobeH periaTe HHXKEHEpHbIE 3a7a4il B MPO(ECCHOHANBHOM AEATENbHOCTH C HCIIOJIb30-
BaHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTHUECKOI0 aHalln3a U MOJIEIUPOBAHUS

OIIK-1.3. 3HaeT oCHOBHEIE |3HATH:

IOHATHA U 3aKOHbBI XUMHH, - OCHOBHBIC 3aKOHBI 1 3aKOHOMCPHOCTH XUMHHU,

CIIOCOOCH OOBSICHATH CyuI- - CTPOCHUC BCUICCTBA HA COBPEMCHHOM YPOBHC,

HOCTh XMMHYCCKUX SBJICHUMN pacyCThbl KOHICHTPAILMKU PACTBOPOB, IPOU3BCACHUA PACTBOPUMOCTH;
" IIpoLeCcCoOB - MCXAaHU3MBbI U YCIIOBUA NPOTCKAHUA XUMHUYCCKUX peaxunﬁ, npena-

BUJCTH UX PE3YJIbTATHI,

ONpeACIIAATE BO3MOKHOCTD YIIPABJIAITH XUMHUYCECKUM IIPOLCCCOM Ha
OCHOBAHHHU SHEPTCTUUCCKUX OLICHOK, MPOBOJUTL PCAKIINU 6BICTp€€
" B HY’KHOM HallpaBJICHUHU U IIPU YCIIOBUAX HanOoee MMPUEMIICMBIX
JJI1 TIPOU3BOACTBCHHBIX MaCHITa6OB;

YMeTh:

- MPOBOJIUTH PACUETHI M0 OCHOBHBIM 3aKOHAM XHWMUU JUISI PEIICHHUS
poQ)eCCHOHANIBHBIX 3a]1aY;

- co0NII01aTh MEPBI MPEAOCTOPOKHOCTH MPU pabOTe ¢ XUMHUYECKUMHU
peaKkTUBaMU;

- TPUMEHATh (PU3UKO-XUMUYECKHUE METOJBI NJIsl peIlleHus 3adad B
00J1acTH B3aUMOCBSI3aHHBIX SIBJICHHUIA,

Baagern:
- HaBBIKaMU IIPOBEJICHUS] XUMHUYECKUX U3MEPEHUHN U PACUETOB;




- HaBbIKaMU PCUICHUA XUMHWYCCKUX 3a1a4,
- HaBbIKaMHM aHAJIN3a XUMHUYCCKUX OKCIICPUMCHTOB.

2.MecTO IUCUMIIMHBI (MOXYJIs1) B CTPYKTYype
o0pa3zoBaTeIbHOM NMPOrPaMMBbI
VYyebHasi nUCHMIUIMHA «XUMUS» OTHOCUTCS K 00si3arenbHOM yacTu bioka 1
«JIucrumIuHbl (MOTYJIN)Y.

Kon HanMeHoBaHMEe JUCHUILINHBI Koas! ¢popmupyembIx
AUCIHUILIHHBI KOMIIeTeHI il
OcBauBaeMasi JMCHUILIHHA
51.0.12 | Xumus | OIIK-1
IIpenmecTByonue JUCHUIIHHBI
OOpa3oBarenpHasi IporpaMma CpeaHero o0-
iero 0opa3oBaHus
JlMcIMIIMHBI, 0OCBalBaeMble NapaJliejbHO
b51.0.08 duznka OIIK-1
b51.0.10 MaTtemartuka OIlK-1
Iocsenywonye 11 CHMILINHBI
b51.0.10 MaTtemartuka OIlK-1
b1.0.18 MaremaTrnueckoe MOAETUPOBAaHUE CUCTEM U OIIK-1
IIPOLIECCOB
b51.0.20 HuxenepHas sxosorus OIlK-1
b3.01 Brimonnenue u 3ammra BeITyckHOM kBanmugu- | OIIK-1
KallMOHHOM paboThI

3.00beM TUCHMILIHHBI (MOYJIAA) B 3a4€THBIX ¢JUHULAX ¢ YKA3aHUEM KOJINYe-
CTBA aKaJIeMU4Y€CKHUX YaCOB, BbIJEJIIeMbIX HA KOHTAKTHYIO padoTy 00y4aro-

IIUXCA ¢ mpenogaBaTesieM (10 BUAAM Y4eOHBIX 3aHATHI)
1 HA CAMOCTOAITEJIbHYI0 Pa0oTy 00y4aromuxcs

3.1.Pacnpenenenue 00bemMa y4eOHOM JUCHUILVINHBI HA KOHTAKTHYIO padoTy ¢
NpenoaaBare/ieM U CAMOCTOSTEIBLHYI0 Pa00Ty 00y4aK0IMXCH

Bun yue6Hoit paboThl Bcero gacos Kypcsl
1o yueOHO- 1
MY TUIaHY
OO61mas TpyA0eMKOCTh AUCIUIIIHHBL
- 4acoB 108 108
- 3aUETHBIX €IUHHUIL 3 3
KonTakTHass padora o0y4yalommxcsi ¢ TpenogaBaTeleM 12,65 12,65
(Bcero), 4acos
AyIHUTOpPHBIC 3aHATHS, BCETO 12,65 12,65
B T.4. JEKIIUU 4 4
MPAKTUYECKUE 3aHSATUS 4 4
nabopaTopHbIe PAOOTHI 4 4
KA 0,4 0,4
KD 0,25 0,25
CaMocToATeJIbHAas MOAr0TOBKA K JK3aMeHaM 3,75 3,75
B NEPHO/I IK3aMEHALMOHHOM ceccM (KOHTPOJIb)
CamocrosiTesibHas padoTa 91,6 91,6
B TOM YHCJIC HA BBINOJHEHHE:




KOHTPOJILHON PaOOTHI 9 9

pacyeTHO-rpauIecKoil paboThI

pedepata

KYpCOBOM pabOThI

KYpPCOBOT'O MPOEKTa

Bupl mpoMekyTo4YHOTO KOHTPOJIA 3a0 3a0

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

4. Cogepxanue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM
(pa3aenam) ¢ ykazaHueM OTBeI€HHOT0 HA HUX KOJIMYECTBA aKkajeMuve-
CKHMX YaCOB U BU/IOB YUeOHBIX 3aHATHIA

4.1. Tembl 1 KpaTKoOe coJepKAHUE Kypca

Pa3znen 1 «CTpoenne BeniecTBay

Tema 1.1 Benenue.

OCHOBHBIE LIEJIH U 33]1a4H Kypca.

XUMHUSI KaKk NpeaMeT €CTECTBO3HaHusA. lIpenMer Xxumuu U €€ CBA3b C
JPYTMMH HayKaMu. 3Ha4Y€HHE XUMUU B (POPMHUPOBAHUU HAYUYHOTO MHUPOBO3-
3pE€HUs B U3YUYCHUU NPUPOJBI U PA3BUTUU TEXHUKU. XUMHU3ALHUs IIPOU3BOJICTBA
Y CEJIbCKOT'0 X034MCTBA. XUMHUS U OXpaHa OKPYKAIOIIEH CPEbI.

Tema 1.2.CTpoeHue aToMa H CHCTEMATHKA XUMHYECKHX 3JIEMEHTOB

KBaHTOBO - MexaHu4eckass Moziesib aroMa. KBaHTOBbIE UKciia. ATOMHBIE
opoutanu. [punnun [Maynu. [IpaBuia v mopsa0K 3aM0JIHEHUS ATOMHBIX OpOH-
taneid. CTpoeHHe MHOTOAJIEKTPOHHBIX aTOMOB.

Ilepnonmueckas cucrema smemeHToB [[.M. MenneneeBa. M3meHenue
CBOWMCTB XUMHMYECKHX OJJEMEHTOB W UX CoeAuHEeHH. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA AJIEMEHTOB. 3HAUYE€HUE MEPHOIUUYECKOTO 3aKOHA
J1.1. Menpeneena.

Tema 1.3. Xumuueckas cBsi3b
OCHOBHBIE THUIIBI U XaPAKTEPUCTUKN XUMHUECKOH cBsi3U. KoBaneHTHas u
VMOHHAs CBA3b. METO/I BAJICHTHBIX CBS3CH, NOHATHE O METOJIE MOJIEKYJISIPHBIX
opouTtaneit. CTpoeHue U CBOMCTBA MPOCTEHIITUX MOJIEKYIL.

Tema 1.4. Tunsl B3aumMoaeiicTBusi MoJiekyJa. KoMmniiekcHbie coeTuHeHUsI
OcHOBHBIC BUJIbI B3aUMOJACHCTBUA MOJIEKYJ. CHIIbI MEKMOJIEKYISIPHOTO
B3aumMozAeucTBuA. Bogopoanas cBs3b. JJOHOPHO-aKLIENTOPHOE B3AUMOJACHUCTBUE
Mosekyi. Kommiekcusie coequnenus. KoMriekchbl, KOMIIEKCO0Opa3oBaTeu,
JIMTaHIbl, 3apsA]l U KOOPAUHAIMOHHOE YUCIIO KOMIUIEKCOB. THUIMBI KOMIUIEKCHBIX
coenuHeHuu. [TIoHATHE O TEOPUAX KOMIUIEKCHBIX COCAUHEHUM.

Tema 1.5 Xumus BemecTsa B KOHACHCUPOBAHHOM COCTOSTHHU
ArperaTtHoe COCTOSIHME BEIEeCTBAa. XMMUYECKOE CTPOECHUE TBEPIOTO TEa.



AMopdHOoe U Kpuctaumueckoe coctosiHue BemiectBa. Kpucramnsl. Kpucran-
JMYECKUE pElIeTKH. XUMHUYECKas CBSI3b B TBEPABIX Tenax. MeTtaminueckas
CBS3b UM METaJlIbl, XUMHUYECKasi CBA3b B IMOJYMPOBOJHUKAX U JIUDJIEKTPUKAX.
PeanbHble KpUCTAILIBI.

Tema 1.6 Xumusi MeTa/1l10B
3aBUCUMOCTh CBOMCTB METAJJIOB OT UX IOJIOKEHHUS B MEPUOIUYECKOU
cucreme JI.11. MenneneeBa. MHTepMeTaluInyecknue COCIUHEHHMS U TBEPIbIE
pacTBOpbl MeTauioB. OCHOBHBIE METOJBI TMOJYyYEHHsS METauioB. DPu3HKO-
XUMHUYECKHE TPOIIECCHI MPU CBAapKe M Maiike MeTamuion, d - anements! [V - VII
rpyni. XUMHsS 3J€MEHTOB CEMEHCTBA jKelle3a, X XUMHUYECKHE COEIHHEHHS.
XWMHS IJIATUHOBBIX METAJJIOB. XUMHS METAJUIOB OATPYIIIT MEIU U IIUHKA.

Tema 1.7 XuMusl MOJTyNNPOBOJHUKOB
CBepxXnpoBOJAIIME MaTepualbl. DJIEMEHTHbIE MOXYNpoBOAHUKU. Ilomympo-
BOJHUKOBbIE coenuHeHus. DU3nKo-XxuMU4eckue crocoObl oOpabOTKH MOJTy-
IIPOBOJIHUKOB.

Pa3znen 2 «O01mue 3aKOHOMEPHOCTH XMMHYECKHUX MPOIECCOB)

Tema 2.1. JHepreTuka XMuMH4YECKHUX NMPOLECCOB. XMMUYECKOEe PABHOBECHE.

OHepreTudeckue 3PQPeKTbl XUMUUECKUX peakiuil. BHyTpeHHssa sHeprus
v >HTanbnud. Tepmoxumus. 3akoHsl ['ecca. DHTanbnus 0Opa3oBaHUs XUMUYE-
CKMX COCIUWHEHHMU. DHTPONUSA U €€ W3MEHEHHE IIPU XUMHUYECKHUX IPOLECCAX.
Oueprus ['m66ca u sneprust ['enpMrosbia U €€ U3BMEHEHUE MPU XUMUUYECKUX
Iporeccax. YCJIOBUS CAMONPOU3BOJIBHOIO paBHOBecHs. KoHcTaHTa paBHOBe-
CHS U €€ CBA3b ¢ TepMoAnHaMuueckuMu GyHKuusmMu. [Ipunnun Jle — [laTense

Tema 2.2. PaBHoBecHe B reTepOreHHbIX CHCTEMAX

XVMMHUYECKOE paBHOBECHE B IeTEPOreHHbIX cuctemax. da3zoBoe paBHOBE-
cue U npaBuio ¢pa3. DU3NKO-XUMUUECKUI aHAIU3 JIBYyXKOMIIOHEHTHBIX CUCTEM.
Pacnipenenenne TpeTbero KOMIIOHEHTAa MEXKIy ABYMS HECMEIIMBAIOLIUMUCS
xugakocTsaMu. Dkerpakiusi. Copouus. [loBepxHOCTHBIE BelecTBa. AncopOims.
AJcopOLIMOHHOE PaBHOBECHE.

I'ereporennble nucnepcHble cucTteMbl. KomiouaHble CUCTEMBI U UX TO-
aydyeHue. CTpoeHuEe KOJUIOMIHBIX 4YacTUL. ArperaTMBHas M KHUHETUYECKas
yCcTOMYMBOCTh cucteM. Koarymsanus. Omynscnn. CycnieH3uu

Tema 2.3. XumMuuyeckasi KHHETHKA
CKOpOCTh XUMUYECKON PEAKIMU U €€ 3aBUCUMOCTh OT KOHUECHTPAlUU U
temneparypbl. KoHCTaHTa ckOopocTH peakuuu. I'oMmoreHHbi katanus. Llennsie
peakiuu. OU3NYECKUE METOJbl YCKOPEHUs XUMHUYECKHX peakuuid. CKOpoCTh
IETEPOrE€HHBIX XUMHUECKUX pEaKUi. [ eTeporeHHbIN KaTanus

Pa3nen 3 «PacTtBopbi»
Tema 3.1 PacTBOpBI
Tunel pacTBOpOB, CIOCOOBI BBIPAKEHUS KOHLEHTPAIMU PacTBOPOB. 3a-



KOHBl HMJCANbHBIX PAacTBOPOB. PacTBOpBI HE3JIEKTPOJIUTOB U DJIEKTPOJUTOB.
Boaubie pactBophl 31eKTpoiuToB. CUiibHBIE U clla0ble 3JIEKTpOouThl. CBOU-
CTBa PACTBOPOB 3JIEKTPOIUTOB.

AKTUBHOCTb. ODJIEKTPOJIMTHYECKAs AUCCOIMAlUs BOAbl. BoaoponHbIi
nokaszareinb cpeapl. loHHbIe peakunu B pacTBopax. [IponsBeaeHue pactBopu-
MocTH. bydepHbie pacTBopHI.

I'mpponus coseit. Jluccoumanus KOMIUIEKCHBIX COeAMHEHUU. Teopusd
KUCJIOT U OCHOBAHUU

Tema 3.2 CBoiicTBa pacTBOpOB.
PactBopumocTs, OydepHble pacTBOphHl. PaBHOBEcHE B Te€TEpOTCHHBIX CHCTE-
max. ®Pa3zoBoe paBHOBecue U monsaTHe (a3. Dxctpakuus. Copobums. [loBepx-
HOCTHBIC BelecTBa. AncopOmmsi. AncopOImoHHOE paBHOBECHE. [ eTeporeHHbIe
aucrepcHble cucteMbl. KomonaHele cuCTEMbl M UX mnoiydeHue. CtpoeHue
KOJUIOMJHBIX YacTHIl. ArperaTuBHasi M1 KMHETUYECKas YCTOMUMBOCTb CHUCTEM.
Koarymsuusa. Omynbcuu. CycrieH3uu.

Tema 3.3 XuMHus BOJIbI

CtpoeHue MOJIEKYJ U CBOWMCTBAa BOJbI. JluarpamMma COCTOSIHHSI BOJIBI.
JunarpamMmMa MJIaBKOCTH CUCTEM THMa Boja - cojb. Kpucrtamiuzanus BOAbl U
BOJIHBIX PAacCTBOPOB B Pa3JIMUHBIX YCJIOBHUSAX. XUMHUYECKHE CBOMCTBA BOJBI.
B3aumosieiicTBrEe BOJIbI ¢ MPOCTHIMU BEIIECTBAMU U XUMUUYECKUMU COEIUHEHHU-
SIMH.

[Ipupoansie Boabl U uX coctaB. JKecTkocTh BoAbl. Komnonansie Bemie-
CTBa MPUPOJHBIX BOJ U X yAAJICHHE. Y MsTrueHue u ooeccoanBanre Boasl. Me-
TOJbI OCAXKICHUSI, HOHHOTO OOMEHAa U MEMOPaHHbBIE METO/IbI.

Paznen 4 «Ilotumepbi»
Tema 4.1 XumMus BsIKYIIUX BellecTB
OnpeneneHre W KiacCU(pUKAINS BSOKYIIUX BEIISCTB M WX CBOMCTBA.
Bo3aymiHple U THApaBIMYEeCKUE BsDKYIIHE BeliecTBa. M3BECTKOBBIC M THIICO-
BbIC BsDKyIIHe BemectBa. [lopTinanamnement. [Iporeccsl cXxBaThIBaHUS U TBEP-
nenusi. beron. Kopposust 6eToHOB 1 MeTO bl OOPHOBI C HEM

Tema 4.2 JiieMeHTbI OPraHUYeCKOil XUMHHU

Crpoenue, kiaccuduKaius U CBONCTBA OPraHUYECKUX COCTMHEHUHN. YT-
JIEBOJOPOBI U UX MPOU3BOAHBIE. KpEMHUHOPraHNYECKUE COETUHEHUS.

CocTaB M CBOMCTBAa OPraHMYECKOrO TOIUIMBA. TE€PMOXHMHS TOIUIMBA.
TBepaoe TommBo u ero nepepadorka. Xuakoe u razoodbpasnoe tomimso. [o-
HATHE O (PU3UKO-XUMHUUYECKHUX IMPOIlecca TOPSHUS TOIUIMBA. XHUMHS CMa304HO-
OXJIQKJIAIOIINX CPEACTB, MTPUMEHSIEMBIX TP 00padOTKE METAJIJIOB U CILJIABOB.
DU3NKO-XMMUYECKHE CBOMCTBA M MEXaHHU3M BO3ACHCTBHS pabOUMX CpeJl T'h/I-
PaBJIMYECKUX CUCTEM.

Tema 4.3 Opranudeckue noJauMepbl MAaTEPHAIbI
Xumus NoJUMEPOB. MeToa nonyyeHus MoIMMepPOB. 3aBUCUMOCTh CBOMCTB T10-



JUMEPOB OT COCTaBa U CTPYKTYpbl. XUMHUS MOJIUMEPHBIX KOHCTPYKIIMOHHBIX
MaTepuanoB. XUMHs KOMIIO3UIIMOHHBIX MaTtepuasoB. [losmMepHbie MOKPHITHS
U Kjeu. XUMHS TOJUMEPHBIX AUDJIEKTPUKOB. XUMHUSI MOTUMEPHBIX MPOBOJAHU-
KOB.

Pa3znen 5 «eKTpoXuMUYeCcKHE MPOLECCHD

Tema 5.1. DJIeKTPOXMMHUYECKHE MTPOLECCHI
OKUCINTETLHO-BOCCTAHOBUTEIIBHBIE MPOLIECCHI: ONpEeICHUEe, TEPMOANHAMHU-
Ka, COCTaBJICHHE YypaBHEHHU peakiuid. OmpenencHue, KiacCu(DUKams K-
TPOXUMHUYECKHUX MpolreccoB. 3akoH Dapazaes. TepmoanHaMuKa 3IEKTPOIHBIX
nporieccoB. [loHsATHEe 00 3JIEKTPOIHBIX MOTEHIMAaNaX. [ 'aJbBaHUYECKHE dJie-
MeHThl. DJIC u ee udmepenue. CTaHIapTHBINA BOJIOPOJHBINA 3JIEKTPOJ U BOAO-
poaHas mKana MoTeHIManoB. YpaBHeHue HepHcra. [loTeHunansl Meramimye-
CKHMX, Ta30BbIX U OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIX 3JIEKTpOI0B. KuHeTnka
ANEKTPOAHBIX MPOLIECCOB. DIEKTPOXUMHUUECKAS] U KOHLEHTPALIMOHHAS TOJISIPHU-
3aus. OnekTpoaus. [locnenoBaTenbHOCTh ANEKTPOAHBIX MPOLIECCOB. BhIxon
[0 TOKY. DJIEKTPOJIU3 C HEPACTBOPUMBIMU U PACTBOPUMBIMHU aHOoJaMHu. [Ipak-
TUYECKOE NPUMEHEHHUE IEKTPOIU3A.

Tema 5.2. Koppo3usi u 3a11uTa MeTAJLJIOB U CILIABOB
OcHOBHBIE BHUABI KOPpO3WH. XHUMHYECKass KOpPPO3UA. ODJINEKTPOXHUMHUYECKAS
koppo3usa. Kopposus noj nerictBueM OIy»KJaromuX TOKOB. MeTos 3aluThl OT
KOPPO3HH: JIETUPOBAHUE, AIEKTPOXUMUYECKAs 3aIUTA, 3alIUTHbIC TMOKPBITHUA.
M3meHeHue CBOMCTB KOPPO3UOHHOM cpeabl. UTHrMOUTOpBI KOpPO3UHU.

4.2. PacnipeesieHe 4acoB M0 BUIAM H TeMaM ayJAUTOPHOI padoThI

Pasznesnsl u Tembl Bcero yga- Buibl yueOHBIX 3aHATUI
COB 10 AynutopHsbIe 3aHs-
yueOHOMY THUS,
IUTaHY B TOM YHCJIE
JIK JIP
I3 | cpc
Pasjnen 1 «CTpoenne BemecTBay
Tema 1.1 Benenue. 6 6
Tewma 1.2.CtpoeHune aToMa U CUCTEMATHUKA XH- 6 1 5)
MUYECKHX IIEMEHTOB
Tema 1.3. Xumuueckasi CBsi3b 6 1 5
Tema 1.4. Tunsl B3anMOAEUCTBUS MOJIEKYJI. 5 5
KoMIuiekcHbIe coefMHEHUS
Tema 1.5 Xumus BemiecTBa B KOHJEHCUPOBaH- 5 5
HOM COCTOSIHUU
Tema 1.6 Xumus meTayion 5 5
Tema 1.7 Xumus noaynpoBOJTHUKOB 5 5
Paznen 2 «O0mue 3aKOHOMEPHOCTH XHMHYECKHX MPOIECCOB)

Tema 2.1. DHepreTnka XMMHUYECKHUX MPOLIEC- 7 2 5
COB. XMMUYECKOE PABHOBECHE
Tema 2.2. PaBHOBECHE B I€TEPOT€HHBIX CUCTE- 5 5
Max




Tema 2.3. Xumnueckasi KHHETHKA \ 7 \ \ 2 | 5
Paznen 3 «PacTBopbD
Tewma 3.1 PacTBOpHI 8 1 5
Tema 3.2 CBolicTBa pacTBOpPOB 3) 5)
Tema 3.3 XuMus BOObI 5 5
Pasnen 4 «llotumepb»
Tema 4.1 Xumus BXKYIIUX BEIIECTB 3) 5)
Tema 4.2 DneMeHThl OpraHUuYeCKON XMMUU 5 5
Tewma 4.3 Oprannueckue NoJIuMepbl MaTepua- 5) )
JIBI
Pazgen 5 «DuaekTpoxuMHYecKHe MPouecchbh
Tema 5.1. DAEKTPOXUMHYECKHUE TIPOIIECCHI 11 1 9
Tema 5.2. Koppo3sus u 3aniuTa METaILJIOB U 2,6 1,6
CILIaBOB
KA 0,4
KD 0,25
KonTtposb 3,75
UTOTI'O 108 4 4 91,6
4.3. TemaTuKa NPAKTHYECCKUX 3aHATHH
Tema nIpakTUYECKOro 3aHATUS KomnuectBo
4acoB
BCETO
Tema: DHepreTrika XUMUYECKUX MPOLIECCOB. XMUMHUECKOE PABHOBECUE 2
Tema: XuMuueckasi KHHETUKA 2
Bcero 4
4.4, TemaTuka j1a00paTOPHLIX PadoT
Tema taboparopHoii paboThI KomnuectBo
4acoB
BCETO
Tewma: PacTtBopsl 2
Tema: DIEKTPOXUMUYECKUE MPOIECCHI 1
Tema: Koppo3us u 3ammuTa METajuIoB M CIUIAaBOB 1
Bcero 4

4.5. TemaTuka KypcoBbIX padoT (IIPOEKTOB)

KypcoBsie paboThI (MPOEKTHI) y4€OHBIM TIIAHOM HE TTPETYCMOTPEHBI.

4.6. TemaTka KOHTPOJILHBIX PadoT

1. Xumnueckas TepMOIUHAMUKA

2. DHepreTuka XUMHUYECKHUX MPOIECCOB

3. XuMnueckasi KHHETHUKa

4. XuMHUYECKOE PaBHOBECHE

5. PactBopsI, rusiposin3 coseil. JKeCTKOCTh BOJIBI.

6. TepMoUHAMHKA DIIEKTPOXUMUIECKUX TIPOIIECCOB
7. DnexkTponun3




8. Koppo3sus u 3aiura MeTamioB

5. YueOHO-MeTOAMUYECKOE 0OecedyeHne AJIsl CaMOCTOSITeIbHOM padoThI
00yYaImuxcs no JUCUUIIMHE (MOTYJIIO)

5.1. PacnipenesieHue 4acoB 0 TeMaM M BHIaM CAMOCTOSITEJILHOH padoThl

Pa3nensl u TeMbl Bcero ua- Bun paboter
COB IO
yueOHOMY
IJIaHy

Tema 1.1 Benenue. 6 Pabora ¢ nmuTeparypoii, MOArOTOBKA K MPOMe-
KYTOYHOM aTTECTallMd U TEKYLIEMY KOHTpO-
10 3HAHUHU, BBIIIOJHEHUE KOHTPOJIbHOM pado-
ThI

Tema 1.2.Ctpoenue aToma u ) Pabora ¢ nuTepaTypoi, MOArOTOBKA K MpoMe-

CHUCTEMaTHKa XUMHYECKHUX dJIe- KYTOYHOM aTTECTallMd U TEKYLIEMY KOHTpO-

MEHTOB IO 3HAHWH, BBHIIIOJHEHNUE KOHTPOJIBHOU pado-
ThI

Tema 1.3. Xumuueckast cBsi3b ) Pabora ¢ nuTeparypoil, OAroToBKa K IpoMe-
KYTOYHOM aTTECTallMd U TEKYIIEMY KOHTpO-
JII0 3HAHUH, BBIIIOJIHEHUE KOHTPOJIbHOM pado-
ThI

Tema 1.4. Tunsl B3auMoei- 5 Pabota ¢ nuTepatypoii, MOAroTOBKa K MpoMe-

ctBUs MoJekyn. KommiekcHbie KYTOYHOM aTTECTallMd U TEKYILIEMY KOHTpO-

COEIMHEHUS JIF0 3HAHUWH, BBIIOJIHEHUE KOHTPOJIBHON pado-
ThI

Tewma 1.5 Xumus BemiecTBa B 5 Pabota ¢ nuTepatypoii, MOArOTOBKA K MpoOMe-

KOHJICHCHUPOBAaHHOM COCTOSIHUM KYTOYHOM aTTECTallMd U TEKYIIEMY KOHTpO-
IO 3HAHWH, BBHIIIOJHEHNUE KOHTPOJIBHOU pado-
ThI

Tema 1.6 XuMust MeTasIjIoB 5 Pabota ¢ nuTepaTtypoii, MOArOTOBKA K MpoOMe-
KYTOYHOM aTTECTallMd U TEKYIIEMY KOHTpO-
JII0 3HaHUH, BBIIIOJIHEHUE KOHTPOJIBHOM pado-
ThI

Tema 1.7 Xumus nomynpoBos- 5 Pabora ¢ nutepaTypoii, MOJAroTOBKa K MpoMe-

HUKOB JKYTOYHOM aTTECTalMd U TEKYyIIEMY KOHTPO-
10 3HAHUH, BBIIIOJHEHHUE KOHTPOJIBHOM pado-
ThI

Tema 2.1. DHepreTrka Xumuye- 5 Pabora ¢ nutepaTypoii, MOArOTOBKA K MpoMe-

CKHX ITPOLIECCOB. XUMHYECKOE KYTOYHOM aTTECTalM U TEKYyIIEMY KOHTpO-

paBHOBecHE 10 3HAHUH, BBIIIOJHEHHUE KOHTPOJIBHOM pado-
ThI

Tema 2.2. PaBHOBecHE B reTepo- 5 PaGora ¢ nuTeparypoii, MOATOTOBKA K MpOMe-

TE€HHBIX CHCTEMAaX KYTOYHOM aTTECTalul W TEKYyIIEMY KOHTpO-
10 3HAHUHU, BBIIOJHEHNWE KOHTPOJIbHOM pado-
ThI

Tema 2.3. XuMuueckasi KHHETH- 5 PaGora ¢ nuTeparypoii, MOATOTOBKA K MpOMe-

Ka KYTOYHOM aTTECTalMl W TEKYyIIEMY KOHTpO-
10 3HAHUHU, BBIIOJHEHNWE KOHTPOJIbHOM pado-
ThI

Tema 3.1 PactBopsl 5 PaGora ¢ nuTeparypoii, MOATOTOBKA K MPOMe-

JKYTOYHOM aTTECTAlMU U TEKYIEMY KOHTPO-




JII0 3HAHWH, BBITIOJHEHWE KOHTPOJBbHON pabo-
ThI

Tema 3.2 CBoiicTBa pacTBOPOB 5 Pabota ¢ nmuTepaTypoii, MOArOTOBKA K MpOMe-
JKYTOUHOM aTTECTALMU U TEKYLIEMY KOHTPO-
JIF0 3HAHUH, BBIIIOJIHEHUE KOHTPOJIBHOM pado-
ThI

Tema 3.3 Xumust BOJIbI 5 Pabota ¢ nmuTepaTypoii, MOArOTOBKA K MpOMe-
KYTOYHOM aTTECTallMd U TEKYIIEeMY KOHTPO-
JIF0 3HAHUH, BBIIIOJIHEHUE KOHTPOJIBHOM pado-
TBI

Tema 4.1 XuMus BSOKYIIUX Be- 5 Pabota ¢ nmuTepaTypoii, MOArOTOBKA K MpOMe-
HIECTB KYTOYHOM aTTECTallMd U TEKYIIEMY KOHTPO-
JII0 3HAHUH, BBIIIOJIHEHUE KOHTPOJIBHOM pado-
TBI

Tema 4.2 DneMeHThI OpraHuye- 5 PabGora ¢ auTeparypoii, MOAroToBKa K MPO-

CKOM XMUMUU MEKYTOYHOM aTTeCTAalMd U TEKYIIEMY KOH-
TPOJIFO 3HAHWM, BBIIOJHEHUE KOHTPOJIBHOMU
paboThl

Tewma 4.3 Oprannueckue nojau- 5 PaGora c nuTeparypoii, MOAr0TOBKA K MpOMe-

Mepbl MaTEpUATIBI KYTOYHOM aTTECTAIlMUd U TEKYIIEMY KOHTPO-

JIF0 3HAHUH, BBIIIOJIHEHUE KOHTPOJIBHOM pado-
TBI

Tema 5.1. DnekTpoxuMuyeckue 9 Pabora ¢ nuTeparypoil, moAroToBKa K IpomMe-
HPOLIECCHI KYTOYHOW aTTECTAlM W TEKYIIEMY KOHTpPO-
IO 3HAHWH, BBIIIOJHEHNUE KOHTPOJIBHOU pado-
THI

Tema 5.2. Koppo3us u 3amura 1,6 Pabora ¢ nuTeparypoil, MOAroToBKa K IpoMe-
METAJJIOB H CILIAaBOB KYTOYHOW aTTECTAllMM W TEKYIIEMY KOHTpPO-
IO 3HAHWH, BBHIIIOJHEHHUE KOHTPOJIBHOU pado-
THI

NTOI'O 91,6

5.2. IlepeyeHb y4eOHO-MeTOAUYECKOTO O0ecCleYeHUus JJA CAMOCTOATE b-
HOW padoThI CTY/IEHTOB € YKA3aHHE MeCTA UX HAXOMKICHUA:

- yueOHast nureparypa — oubimoreka gumana u 3bC;

- MCTOAUYCCKNEC PEKOMCHAAWHA 10 BBITTOJITHCHUTO KOHTpOJ'II::HOfI pa6OTBI;

- METOJUYECCKHE PEKOMEHAITMH TI0 CAMOCTOSITEIbHON paboTe — caT (prinana.

6. @oH OLICHOYHBIX CPEACTB VISl IPOBEACHUS NIPOMEKYTOYHOM aTTecTa-
MM 00y4AIIUXCH M0 JUCHUILIMHE (MOTYJIIO).

BuJ1 OLIEHOUHBIX CPENCTB | Konnuectso
Texkymmii KOHTPOJIb
KonrtponbHas pabora 1
KypcoBast pabota (KypcoBoil IpOeKT) Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO
ITpoMe:KyTOYHBI KOHTPOJIb
3ader ¢ OLICHKON 1

@DOHJT OIIEHOYHBIX CPEACTB MPEJICTABIICH B MPUJIOKEHUU K pabodel mporpam-
Me.

7. IllepeyeHb OCHOBHOM U JONOJHHUTEJIbHOH JIUTEPATYPbI

7.1. OcHOBHas JqUTEpaTypa




ABTODBI, cOCTa- 3ariaBue HN3naTenscTBO, TOX Komnny-
BUTEIU BO
JI1.1 I'munxka, H. JI. O6mmas xumusa B2 1. Tom 1 : Mocksa : U3narens- | Dnek-
y4eOHUK ISl BY30B ctBo IOpaiit, 2020. | TpOHHBIH
— 357 ¢c. — Pexxum | pexxum
JOCTYTIA -
https://urait.ru/bcode
/451561
JI1.2 | I'munka, H. JI. O6mmas xumusa B 2 1. Tom 2 : Mocksa : U3narens- | Dnek-
y4eOHUK ISl BY30B ctBo IOpaiit, 2020. | TpOHHBIN
— 383 ¢c. — PexxuMm | pexxum
JI0CTyTa:
https://urait.ru/bcode
/451562
7.2. JlonoJIHUTEILHAS JIUTEPaTypa
JI2.1 | Apremona 2.K., OcHoBblI 00111€e# 1 Ouooprannye- | Mocksa : KuoPyc, Dnek-
Hmutpues E.B. CKOW XumuHu : yueoHoe mocooune | 2020. — 248 c. — TPOHHBIN
Pexxum nocrtyna peXUM
https://www.book.ru
/book/933961
JI2.2 | MapteiHoBa T. B. | Xumus: yueOHUK 1 mpakTukyM | Mocksa : U3narens- | Dnek-
JUIsl By30B ctBo lOpaiit, 2020. | TpOHHBIN
— 368 c. — PexxuMm | pexxum
Jocryna
https://urait.ru/book/
himiya-450500

8. [lepeyeHb pecypcoB HH()OPMALMOHHO - TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX /1JI51 OCBOEHUA TUCHHUIINHBI
1. OdunuaneHeIi caT prinana
2. DNeKTpoHHasi OMOIMOTEYHAs CHCTEMa
3. [TouckoBeie cuctemsl «Aumexcy, «Google» nis gocTyna K TeMaTUYECKUM UH(OP-
MallMOHHBIM pecypcam.

9. MeToanuyeckue yKa3aHusi J1J1s1 00y4arOIIMXCs M0 OCBOECHHUIO TUCITUTIIIMHBI

B nponecce 0CBOECHMS QUCHUITIMHBI CTYIEHTBI IOJKHBI IOCETUTD JICKIIMOHHBIE
U TIPAKTUYECKUE 3aHATHS, TIPOBOJIUTH CAMOCTOATENbHYIO PaboTy, BBIMOJIHUTH KOH-
TPOJIbHYIO paboTy, CIaTh 3a4eT.

JIeKIIMOHHBIE 3aHSATUS COCTABJISIOT OCHOBY TEOPETHUUECKOTO0 O00YUYEHUs, BKITIO-
4aroT B ce0s CMCTEMaTU3UPOBAHHBIE OCHOBBI 3HAHUM MO JUCIUIUIMHE, KOHIEHTPU-
PYIOT BHUMaHHE 00yJaronuxcsi Ha HauboJee CI0KHBIX M Y3JIOBBIX BOIIPOCAX XUMUHU.
B xone nexuumii nmpenoaaBaTeNb U3J1araeT U pa3bsCHIET OCHOBHBIE, HANOOJEE CIIOXK-
HBIC TIOHATHS TEMBI, & TAKXKE CBA3aHHBIC C HEWM TEOPETUUECKHE U MPAKTUYECKUE MPO-
0JIeMBI, Ta€T PEKOMEH/IAIIMU Ha BBITIOJIHEHHUE CAMOCTOSTEIHLHON paOOTHI.

B xone nekuuit cTtyieHTaMm peKOMEHAYETCS:

- BECTH KOHCIIEKTUPOBaHUE yueOHOr0 MaTepuaa;

- oOpamiaTh BHUMaHHE Ha KaTErOpWHU, MOJOKEHUS U 3aKOHBI, PACKPBIBAIOIIINE
COAECPKAHUE TEX WM HHBIX SIBJICHUW W MPOIECCOB, HAYYHBIE BHIBOABI U MPAKTUYE-
CKHE PEKOMEH/IAINU T10 UX ITPUMEHEHHUIO;


https://urait.ru/bcode/451561
https://urait.ru/bcode/451561
https://urait.ru/bcode/451562
https://urait.ru/bcode/451562
https://www.book.ru/book/933961
https://www.book.ru/book/933961
https://urait.ru/book/himiya-450500
https://urait.ru/book/himiya-450500

- 3a/1aBaTh MPENOAABATEI0 YTOYHSIOIINE BOIIPOCH! C LIENIBI0 YACHEHUS Teope-
TUYECKUX TIOJIOKECHUM.

JUi yCHEIHOTo OBJIAJEHUSI KypcOM HEOOXOAMMO IOCEIaTh BCE JIEKLUHU, TaK
KaK TEMaTU4YECKUI MaTeprall B3aMMOCBS3aH MEKIy cOO0il.

[IpakTryeckue 3aHATHS - 3TO aKTUBHAsI (popma yueOHOTro nporiecca. SABIstoTcs
JIOTIOJIHEHHEM JIEKIIMOHHBIX KYpCOB M CAMOCTOATEIbHOW padOTHl O0yyarolmuxcs, a
TaKXXe CPEICTBOM NMPOBEPKU YCBOEHUS MMM 3HAHWM, JaBAEMBIX HA JIEKIIMU U B MPO-
1[eCCE U3YUYEHHsI PEKOMEHAYEMOU auTepaTypsbl. [IpakTnyeckue 3aHsATHS BKIIOYAIOT B
ce0s1 perieHue 3aay.

JIaGopatopHbie paboThI - yueOHOE 3aHATHE, B paMKaX KOTOPOTO OCYIIECTBIIS-
€TCS TOT WM WHOW HAYYHBIM SKCIIEPUMEHT, HAPABJICHHBIN Ha ITOJIYyYECHHUE PE3YIIbTa-
TOB, UMEIOIINX 3HAYECHUE C TOYKU 3PEHHsI YCIEIIHOTO OCBOCHUS CTYIACHTaMH y4eO-
HOM IIPOTrPaMMBL.

Ilo pe3ynpTaTam NmpoOBEIEHHOW J1a0OPATOPHOU PabOTHI CTYIEHTOM BBINOIHS-
€TCsl OTYET, i€ MPUBOJAATCSA BCE HEOOXOAMMBIE BBIUUCIICHUS, 3aMI0JIHAETCS Ta0IMIa
pe3yJIbTaTOB WM AAETCA ONHCAHMUE ONbITa C OO0S3aTEIBHON 3alUChI0 XUMHUYECKHX
YpaBHEHUH M BbIBOJOB. Ka)1yl0 BBINOJIHEHHYIO J1aDOpaTOPHYIO pabOTy CTYIEHT
00s13aH 3alIUTUTh; Ha 3aIUTE CTYJEHT JOJDKEH I0Ka3aTh 3HAHUE TEOPUU U METOJOB
U3MEpEHMs], UCMOIb3yEMbIX B JJAaHHOW paboTe; yMeTh (pOpMYIMpOBaTh U MOHUMATh
BCTpEYaroUuIMecss B JaHHOM paboTe 3aKOHOMEPHOCTH; 3HATh ONpPENENIEHUs BCEX
BCTpEYAOUIMXCS B pad0Te XMMUYECKUX MOHATUN U BEJIMYMH; YMETh AHAIM3UPOBATH
1 OOBSACHATH MMOJTYUYEHHBIE PE3YIbTaThl U (POPMYINPOBATH BHIBOJIBI.

BaxxHON 4YacThIO CaMOCTOSITENBHOW pabOTHI SBIAECTCSA UYTCHHE YYEOHOW U
HAay4YHOHM JUTEepaTypbl. B paMkax caMOCTOSTENbHON paOOThl CTYJIEHT AOJDKEH pac-
CMOTPETh TEOPETUUECKNNA MATEPHUAIL, KOTOPBIM HE BBIHOCUTCS HA JIEKITUOHHBIN KypC.

YacTpio CaMOCTOSATENbHON PabOTHI SIBISIETCS BBITIOJTHEHUE KOHTPOJIBLHOU pado-
Tol. [Ipexe yeM BBINOJHATH 3aJaHusl KOHTPOJBbHON paboThl, HEOOXOIUMO U3YyUUTh
TEOPETUYECKUM MaTepuas, O3HAKOMUTHCS C METOAMYECKUMHU YKa3aHUAMHU [0 BbI-
MOJIHEHUIO KOHTPOJIbHOM paboThl. KoHTposbHAs paboTa BKIIOYAET TEOPETUUYECKYIO U
IPAKTHUUECKYIO 4acTh. B pamkax mpakTU4YeCKOH 4acTu CTyJIeHTaM HeoOXOIUMO pe-
LIUTh 33144, CTPYIIIUPOBAHHBIE 10 pa3eiaMm.

BoinonHenue u 3amuTa KOHTPOIbHON pabOThl SIBISIIOTCS HETPEMEHHBIM yCIIO-
BHUEM JIJIsl IOMYCKa K 3a4eTy ¢ OLEHKOM. Bo BpeMsi BBINMOJHEHUSI KOHTPOJIbHBIX padOT
MOYHO TOJYYHUTh IPYIIOBBIE MW UHAUBUYaAIbHbIE KOHCYJIBTAIMU Y MPENO1aBaTe-
TS

IToaroroBka K 3a4eTy C OLIEHKOM ITPEAIIOIAracT:

- U3y4YECHUE PEKOMEHIYEMOM JIUTEPATYPHI;

- U3YYEHHE KOHCTIEKTOB JIEKIU;

- BBIIIOJITHEHUE KOHTPOJIbHOU PabOTHI.

10. ITepeyenb nHGOPMANUOHHBIX TEXHOJIOT U, MPOrPAMMHOI0 o0ecreyeHus U
UH(OPMALMOHHBIX CIIPABOYHBIX CUCTEM, HCIOJIb3YEeMbIX
MPHU OCYLIECTBJICHUM 00Pa30BaATEJIbHOI0 MPOLECCa MO IUCHUIIINHE
[IporpammHuoe obecrnieueHue i MPOBEICHUS JICKITUH, TEMOHCTPAIIUUA TIPE3EH-
tauuii: Microsoft Office 2010 u BbImIE.



IIpogeccuonanbubie 0a3bl JAHHBIX,
HCI0JIb3yeMble /ISl M3yYeHUsl JUCUUIINHBI (CBOOOIHBIN J0CTYI)
Nudopmarmonnas cucrema «EnrHOE OKHO JTocTyna K HHGOPMAIMOHHBIM pecypcamy
- http://window.edu.ru/catalog/resources?p rubr=2.2.74.7

11. Onucanne MaTepuaJbHO - TEXHUYECKOH 0a3bl, HEOOXOAMMOM 1JIA
OCyLeCTBJICHHS 00pa30BaTEJLHOIO MIPOLECCa 110 AUCHHUILINHE

11.1. TpedoBanusi kK ayguTopusiM (MOMellleHUsIM, KaOMHeTaM) JIisl POBeAeHusI
3aHATHI ¢ YKa3aHHUEM COOTBETCTBYIOLIET0 OCHAIIICHUS

VY4yeOHast ayauTopus sl MPOBEJACHUS YUCOHBIX 3aHATHHA, MPETYCMOTPEHHBIX
nporpaMMoi crienuanurera (AJis TPOBEACHUS 3aHITUN JIEKIIMOHHOTO THUMA) - ayu-
topusi Ne 401 cooTBeTcTBYEeT TpeOOBaHUIM MOKapHON 0€30MaCHOCTH U OXPaHbI TPY-
Jla TI0 OCBEIIEHHOCTH, KOJIMYECTBY pabounx (MOcamodHBIX) MecT cTyaeHToB. OcHa-
IeHa HEOOXOIUMBIM 000pyI0BaHUEM, 00CCIICUYNBAIOIINM MPOBEICHUE TPEITYCMOT-
PEHHOTr0 Y4eOHBIM IUIAaHOM 3aHATUH 10 AucIHUILIMHE. OCBEIMICHHOCTh PAa00UYUX MECT
cootBeTcTBYET AeictByronmuM CHullam.

Crnenuanu3upoBaHHas MeOelb: CTOJBI YUYCHUUYECKHe - 32 IIT., CTYJbsl YYCHH-
yeckue —64 mrT., Jo0cKa HaCTeHHast — | 1IT., CToJ mpenojaBaress — 1 mT., CTya npe-
rmogasarenst — 1 mr

TexHauyeckue cpencTBa oOydeHUs], CIyKallue sl TpeJCTaBICHUS YICOHOM
nHpopMaruu OOJNBIION ayauTOpuu: (MEPEHOCHOW SKpaH, MEPEHOCHOW MPOEKTOp,
HOYTOYK)

VY4eOHO-HaTJISAIHbIE TOCOOUS - KOMIUIEKT Mpe3eHTalui

11.2. IlepeyeHnb J1a00PATOPHOTO 000PYIOBAHUSA

VYyeOHas ayauTopus JUisl POBEJACHUS YUEOHBIX 3aHSTHM, MPETYCMOTPEHHBIX
IporpamMMoi crieruannuTeTa (AJi1 TPOBEICHUS 3aHATHI CEMUHAPCKOTO THUIIA, Tabopa-
TOPHBIX PadOT, MPOMEXKYTOUYHON AaTTeCTAIMH, WHIWBUIYAIbHBIX KOHCYJIbTAIIUN) -
JlabopaTtopusa Xumus (ayautopus Ne 301).

Crneunanu3upoBaHHast MeOeb: CTONbl YYeHUYecKrue — 15 mT., CTynbs y4eHu-
yeckue — 30mrT., 1ocKa HacTeHHast — | mIT., cTon mpenojaasarens — 1 mwT., CTyn npe-
nojasarens — 1 mr.

JlabopatopHoe oGopynoBanue: PH — merp xapManHblii — 2 mIT., anmapat
AAH — 1 wr., Bechl aHanutndeckue AJIB — 200M — 2 mT., BeCbl TEXHUYECKHUE C
pazHoBecamu — 4 mT., Hacoc [lunma — 1 mr., npubop ®IK — 5611 — 1 mt., Tepmo-
METp JEMOHCTPalMOHHBIN — 1 mT., Tepmomerp TJI — 6 — 1 mIT., CTynKa ¢ MECTUKOM
— 2 MWT., CTON — BUTPUHA O0pa3IoB — 8§ MIT., MOJAENb pemeTku rpapura — 1 mr.,
ANIEKTPOHHBIE BECHI — | MIT., XUMUYECKask MOCYJla U PEAKTUBBI JJIsSI IPOBEJICHUS Jia-
O6opaTopHbIX paboT, mpudop ISt deKkTposm3a (6 mT.)

VY4eOHO-HaTISTHbIE TOCOOUS - KOMIUICKT TJIaKaTOB.


http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7

Ipuiaoxenue Kk padboyeil mporpamme

®OHJI
OLIEHOYHBIX CPEJICTB

10 Y4eOHOM NMCHHUIIINHE

XUMUA



1. TlepeyeHb KOMMETEHIUI ¢ YKa3aHUEM 3TANOB UX ()OPMHUPOBAHUS B MIPO-
ecce 0OCBOCHHs Y4eOHOM TN CHUIINHBI

1.1. Ilepeyenb KOMNETEHIIM I

OIIK-1: CnocobeH pemiaTh MHKEHEpHBIE 3a7a4ud B MpodecCuOHaIbHOM Jes-
TEJIBLHOCTH C MCTOJIB30BaHUEM METOJIOB €CTECTBEHHBIX HAYK, MAaTEMAaTUYECKOIO aHa-

Jin3a 1 MOACINPOBAHUA.

Nunuxarop OIIK-1.3. 3HaeT OCHOBHBIC MOHATUSA U 3aKOHBI XMMUH, CIIOCOOEH
OOBSCHATH CYIITHOCTh XUMUYECKHUX SBIICHUN U TTPOIIECCOB.

1.2.

Jtanbl (OPMHUPOBAHUS KOMIIETEHIMII B IIpouecce

OCBOCHUS Y4eOHOM AMCHHUILIUHBI

HaunMeHnoBanue rramna

Conep:xanue 3Tana
(BuabI yueOHOM padoThI)

Koabi popmupyembix Ha
JTamne

KOMIIeTeHIN

Oran 1. dopmupoBaHue
TeopeTuyeckoil 0a3bl 3Ha-
HUI

Jlexmumn,

IMPAKTUYCCKHUC 3aHATHUA

camocrosiTellbHas pabota
CTYIEHTOB C TEOPETUYECKON 0a30i,

OIIK-1 (OIIK 1.3)

Oran 2. ®opmupoBaHue

HpaKTI/I‘leCKI/IC 3aHATHA W BBIIIOJIHC-

OIIK-1 (OIIK 1.3)

YMCHHM HUE JJA0OPATOPHBIX padboT

Oran 3. dopmupoBanue | BrinonHeHne KOHTPOIbHON pabOThI OIIK-1 (OIIK 1.3)
HaBBIKOB  MPAKTUYECKOTO

WCIOJIb30BAaHUS 3HAHUU U

YMEHUH

Oran 4. IlpoBepka ycBo-
€HHOI'0 MaTepuasa

C OLIEHKOU

3amuTa KOHTPOJIbHOM paboThl, 3a4eT

OIIK-1 (OIIK 1.3)

2. Onucanue noka3zaresieil 1 KpUTepueB OlleHMBAHUS KOMIIETEHUMI HAa pa3-
JIMYHBIX JITanax ux GopMHpPOBaHMs, ONMCAHNE IKAJ OIleHUBAHUS

2.1. [loka3are/in M KPUTEPHHU OLICHMBAHUS KOMIIETECHIIMI
HA pa3/IMYHbIX ITanax ux popmMupoBaHus

Ortan popmupo- | Kom komme- | Tlokazarenu orie- Kpurepuu Crioco6sI o11eH-
BaHUs KOMIIETECH- TEHIUU HUBaHUs KOMIIe- KH
1807041 TEHIUI
Oran 1. ®opmu- OIlK-1 - TIOCEIIEHHE JIEK-| - HAIMYUE KOHCIEKTA | yJacTUE B JIHC-
poBanue Tteope- | (OIIK 1.3) | NMOHHBIX M IIpak-| JEKIMH TO BCEM Te- | KyCCUU
TUYeCKOW  0a3bl TUYECKUX 3aHATHH; | MaM, BBIHECEHHBIM Ha
3HAHUU - BEJEHUE KOH-| JIEKIIMOHHOE O0CYyX-
CIIEKTa JIEKIIUI JICHHUE

Oran 2. ®opmu- OIIK-1 - BBINIOJIHEHME Ja- | - 3a/1aHus jJabopaTop- | - HaIlUCAHUE
poBanue ymenu#t | (OIIK 1.3) | GoparopHbIX pa- | HBIX pabOT BBINOJHE- | OTYETa MO Jia-
(pemieHue 3agauu 6oT; HBI B TIOJTHOM 00beMe | 6OpaTOpHBIM

1o o0pasiry) paboram

Oran 3. ®opmu- OIIK-1 - HaJWM4Me TIpa- | - KOHTPOJIbHAs paboTa | KOHTPOJIbHAS
poBanue HaBbIKOB | (OIIK 1.3) | BUWIBHO  BBINOJI- | MMEET  MOJIOKHUTENb- | paboTa
IIPAKTUYECKOIO HEHHOU KOH- | HYI0 pELEH3UI0 U JI0-

MCIIOJIb30BaHUs TPOJIBHOU pabOThl | MyIllEHA K 3alUTe
3HAHUN U YMEHUI

Oran 4. [IpoBepka OI1K-1 - yCIIEIIHAs 3allA- | - OTBETHI HA BCE BO- YCTHBIA OTBET




YCBOEHHOTO
Tepuana

Ma-

(OIIK 1.3)

paboThI;

Ta KOHTPOJIbHOU

-3a4eT C OLIEHKOU

HOU pabore;

MIPOCHI 110 KOHTPOJIb-

- OTBCTHI Ha BOIIPOCHI
3a4€Ta U Ha AOIIOJIHHU-
TCJIIBHBIC BOIIPOCHI

2.2. Kpurtepuu onieHUBAHUSI KOMIIeTEeHIHIi
110 YPOBHIO MX C()OPMHUPOBAHHOCTH
Kox komnereHmu YpoBHH c(HOPMUPOBAHHOCTH KOMITCTECHITHIA
0a30BbIi CpeIHUI BBICOKHUI
OIIK-1 (OIIK 1.3) 3HaTh: OCHOBHBIC 3a- | 3HATB: CTPOCHHE Be- | 3HATH: MEXaHU3MBI U

KOHBI U 3aKOHOMEPHO-
CTH XUMUHU

Ymersn: IIPOBOJIUTH
pacyeTsl 10 OCHOBHBIM
3aKOHaM XUMHUHU TJIA
pemeHust npodeccuo-
HaJIbHBIX 3aJa4
Banagers: HaBblkamu
IMpOBCACHUA XUMHYC-
CKHX M3MEpPEHHH U
pacd€ToB

[IecTBa Ha COBpPEMEH-
HOM YpPOBHE,
pacueTel  KOHIIEHTpA-
MK PACTBOPOB, IIPO-
U3BEIECHUSA PACTBOPU-
MOCTH

YMeTh: co0II01aTh
MEpBl  MPEIOCTOPOIK-
HOCTH TIpu paboTe ¢
XUMHYECKUMHU PEaKTH-
BaMH

Baagerb: HaBBIKaMH
peHIeHI/Iﬂ XUMHUYCCKUX
3a1a4

YCIIOBUSL TPOTEKAHUS
XUMUAYECKHX PEaKIui,
MpeIBUIETh UX pe-
3yJIbTATHI,
OTIPEETSATh BO3MOXK-
HOCTh YIIPABJIATH XU-
MHUYECKUM TIPOIECCOM
Ha OCHOBaHHHU JHEpre-
TUYECKUX OIICHOK,
MPOBOJIUTh  PEAKIUH
ObICTpee U B HYKHOM
HANpaBICHUU W IIPH
YCIIOBUSAX  Haumboee
MIPUEMIIEMBIX TUIst
MIPOU3BOJICTBEHHBIX
MacIITaboB

Ymerb:  IIpUMEHSATH
(U3NKO-XUMHUYECKUEC
METOJIbI JUISI PEIICHUS
3aja4 B 00JIacTH B3a-
UMOCBSI3aHHBIX ~ SIBJIC-
HUM

Baaaerb: HaBblKamMu
aHalM3a XUMHYECKHX
IKCITIEPUMECHTOB

2.3. lkaJuabl oueHuBaHusi GopMHUPOBaAHMS UHIAMKATOPA JOCTUKEHUS KOM-
neTeHuun

a) llIkajia oneHNBaHUsI KOHTPOJIbHBIX PadoT

[IIxana oneHnBaHus Kpurepuu onenuBanus

3a4yTeHo WNuaukaTop AOCTHXKEHUS KOMIIETEHINH c(hOPMHUPOBAH HA YPOBHE
He HUKe 0a30BOro.
JlaHbl OTBETHI Ha BCE TEOPETHUYECKHE BOMPOCHL. Bce pacdersl
BBITIOJTHCHBI BepHO U UMCIOT HeO6XO}II/IMLIe ITIOACHCHUA
Hezaureno WNuaukatop AOCTHXEHUS KOMITETEHINH c(POPMHUPOBAH HA YPOBHE

HIXKE 0a30BOTO.
B pacuerax momyieHsl ommOKM, HEOOXOAMMBIE MOSICHEHHS OT-
CYTCTBYIOT, HNMCHOTCA OIHI/I6KI/I B T60peTquCKPIX BOHpOC&X.




0) IlIkana oneHUBaHUSA 3a4eTa C OLIEHKOMI

[Ixana oneHuBaHusg

Kpurepuu onenuBanust

OLCHKA «OTJIUYHO»

WNupukatop AOCTHXKEHHSI KOMIETEHIIMH c(hOPMUPOBAH Ha BBICO-
KOM ypOBHE.

Teopetndeckoe cojepKaHue TUCHUILTUHBI OCBOCHO TOJHOCTBIO,
0e3 npo6esioB. CTYAEHT NEMOHCTPUPYET MOJIHOE COOTBETCTBHE
3HaHI/II\/'I, YMCHI/Iﬁ M HABBIKOB ITOKA3aTCIIAM U KPUTCPUAM OLICHH-
BaHMs HWHIUKATOpa JOCTHXKCHHS KOMIIETCHIMH Ha (opmupye-
MOM JUCIHIUTMHON ypoBHE. Onepupyer npuoOpeTeHHBIMH 3Ha-
HUSIMH, YMCHUSIMH M HaBBIKAMH, B TOM YHCJIC B CHTYaIHsX I10-
BBHIIICHHOH ciokHOCcTU. OTBEUaeT Ha BCE BOIMPOCH Ouiera Oe3
HABOJISIIMX BOMPOCOB CO CTOPOHBI MpemnoaBaress. He uCbIThI-
BacT 3an}Q[HeHHﬁ IIpHU OTBCTC HA NOMMOJIHUTCIIbHBIC BOITPOCHI.

O11eHKa «XOPOIIOo»

- lHpukaTop AOCTHXKEHMs KOMIIETEHIMU c()OpMUPOBAH Ha BbI-
COKOM YpPOBHE, HO JIOIIYCKAIOTCSI HETOYHOCTH;

- MHJIMKATOp JOCTHKEHHsI KOMIIETEHIIMN c(hOPMUPOBaAH Ha Cpel-
HEM YPOBHE, HO CTYJEHT OTBEYAeT HA BCE JIONOJHUTEIBHBIE BO-
IIPOCHI.

Teopernueckoe cojepkaHue AUCHUIUIMHBI OCBOCHO IIOJIHOCTBIO,
6e3 npobenoB. CTyIeHT JEMOHCTPUPYET MOJIHOE COOTBETCTBHE
3HaHUM, YMEHUN U HABBIKOB IOKA3aTENsIM U KPUTEPUSM OLICHU-
BaHUS MHJMKATOpa JOCTHXKEHMs KOMIIETEHIMM Ha (opMmupye-
MOM JUCUMIUIMHON ypoBHE. OnepupyeT NpHOOpEeTEeHHbIMU 3Ha-
HUSIMH, YMEHUSIMU W HaBbIKAMM; €r0 OTBET IPEICTABIIAET Ipa-
MOTHOE€ M3JI0KEHUE y4eOHOro marepuaia IO CyILECTBY; OTCYT-
CTBYIOT CYILECTBEHHbIE HETOUYHOCTU B (POPMYJIMPOBAHUU IOHS-
THW; NPABWJIBHO IIPUMEHEHBI TEOPETUYECKUE ITOJNIOKEHUS, MO~
TBEp)KIEHHbIe NpuMepamu. Ha 1Ba TeopeTnueckux Bompoca
CTYJIEHT J1ajl IIOJIHBIE OTBETHI, HA TPETUH - IIPU HABOJALIUX BO-
mpocax mnpenojasateinsd. I[Ipu oTBere Ha AONOJIHUTENBHBIE BO-
IIPOCHI JOITYCKAET HETOYHOCTH.

OneHnka «yA0BJICTBOPH-
TeJbHO»

- naukaTop AOCTHKEHUS KOMITETeHIIMU c(hOpMUPOBaH Ha 0az0-
BOM YPOBHE M CTYACHT OTBEYAaET HA BCE JONOJHUTEIBHBIE BO-
IIPOCBI;

- UHAMKATOP JOCTHUKEHHSI KOMIIETEHIIMH C(POPMUPOBAH Ha Cpell-
HEM YPOBHE C HAJIMYUEM HETOYHOCTEU U 3aTPYIHSICTCS OTBETUTH
Ha JIOTIOJHUTEIBHBIE BOIIPOCHI.

Teopernyeckoe conuepkaHue AUCLUIUIMHBI OCBOCHO YaCTHUYHO,
HO MpoOJeMbl HE HOCAT NMPUHIUIHAIBHOTO XapakTepa. CTyneHT
JEMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUH H
HAaBBIKOB II0KA3aTEJISIM M KPUTEPHUSAM OLICHUBAHUS WHIUKATOPA
JOCTUKEHHUSI KOMIIETEHIMH Ha (OPMUPYEMOM JUCHUTUIMHON
YpOBHE: JIOIYCKAIOTCS 3HAUNUTENbHbIE OMIMOKU, MPOSIBISIETCS OT-
CYTCTBHUE 3HaHMI IO psAy BOIIPOCOB. 3aTPyIHSAETCS OTBEYaTh Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI.

OI_ICHKE[ «HEYIAO0BJIETBO-
PUTECJIBbHO»

WNuaukatop AOCTHXEHHUS KOMIIETEHIIMH C(hOPMHUPOBAH Ha YPOBHE
HUKe 0a30BOT0 U CTYAEHT 3aTPyJHSETCS] OTBETUTh HA JOIMOJIHHU-
TEJIbHBIE BOIIPOCHI.

Teopernueckoe copepkaHue TUCLUIUIMHBI OCBOCHO YaCTHYHO.
CTyzneHT JeMOHCTPUPYET SIBHYIO HEAOCTATOUYHOCTH WM IIOJHOE
OTCYTCTBHE 3HAaHWW, YMEHHM M HABBIKOB HA 33JaHHOM YpPOBHE
c(OPMHPOBAHHOCTU MHINKATOPA JOCTHIKEHHS] KOMIETEHIIUH.




3. TunoBble KOHTPOJILHBIE 3aJaHUS U MHbIe MaTePHAJIbI, HEOOXOAUMbIe LISl
OLICHKU 3HAHUI, YMEHHI, HABBIKOB, XapaKTEePU3YIOIIMX 3TAanbl GopMUPO-

BAaHUA KOMIIETEeHIUM

Kon
KOMIIETEHIINHU

Oransl GopMUPOBAHUS KOM-
METeHIINU

TunoBble 3a1aHUsS
(oLIEHOYHBIE CPEJICTBA)

OIIK-1 (OIIK 1.3)

Ortan 1. ®opmMupoBaHUE TEO-
peTudeckoi 6a3bl 3SHAHUN

- TUCKYCCHSI: BOIIPOCHI JJisl 00CyKIe-
HUs (METOAMYECKUE PEKOMEH AT
JUISL IPOBEJICHUS] IPAKTHYECKUX 3aHs-
THI)

Ortan 2. opMupoBaHue yme-
HUH (pemieHue 3agadu mo oo-

pasity)

- HaIKMCaHue OTYeTa 1o Jaboparop-
HBIM paboTam

Oran 3.  ®dopmupoBaHue
HaBBIKOB IPAKTUYECKOTO HC-
[0JIb30BAHUSI 3HAHUM U yMe-
HUH

- KOHTpOJIbHAas paboTa: nepedyeHb Bo-
IIPOCOB 10 BapuaHTaM (METOq14E-
CKHE PEKOMEHALINN)

Oran 4. IIpoBepka ycBOEHHO-
ro MaTepuaia

- BOIIPOCHI K 3a4eTy C OLIEHKOH (IIpH-
noxeHue 1)

4. MeTroanyecKkue MaTepuaJibl, ONpeaesonue npoueaypbl OueHUBAHUS
3HAHU, YMEHUI U HABBIKOB

3auer C oeHKOM

[IpoBoauTCSA B 3a/laHHBINA CPOK, COrIACHO rpaduKy y4eOHOTo mpoiiecca. 3ayeT
npoxoauT B opme cobecenoBaHus MO OuiIeTaM, B KOTOPbIE BKIIFOYAIOTCS TEOPETH-
YeCKHUEe BOTPOCHL. [Ipy BBICTaBICHNH OIICHOK YUYHUTHIBACTCS YPOBEHb MPUOOPETCHHBIX
KOMITETCHIIUHA CTyJIeHTa. AyJUTOPHOE BpeMsl, OTBEJACHHOE CTY/ICHTY, Ha TIOJITOTOBKY
— 30 MuH.

KonTpoabnas paéora

DTO BHEAYJUTOPHBIN BHUJI CAMOCTOSTEIHLHON paboThl cTyaeHTOB. KoHTpobHas
paboTa BKIItOUaeT B ce0s 3a7a4M, OXBATHIBAIOIIMX M3ydaeMble pa3iesibl XuMuuu. Pa-
00Ta BBITIOTHAETCS 110 BapUaAHTaM, COTJIACHO TMOCienHen mudpe mudpa u caaercs Ha
IIPOBEPKY.

[Toce mpoBepku KOHTpOJIbHAs paboTa BO3BpAIIACTCA CTYJAEHTaM JJIsl MOJTO-
TOBKH €€ 3allHTE.

3ammTa KOHTPOJIBHON paboThl MPOBOAUTCS HA SK3aMEHAIMOHHON CECCUU U SIB-
JSIeTCS. OCHOBAHUEM JJIA JIOMyCKa CTYJIEHTa K 3k3aMeHy. [Ipu 3amure KOHTPOJbHON
paboOThI CTYACHTHI JOJIKHBI OTBETUTh HA TEOPETUUYECKUE BOMPOCHI IO TEMAaTUKE KOH-
TPOJILHOM pabOTBHI.

TemaTuKka KOHTPOJIBHBIX PadoOT

9. Xumuyeckas TepMOJMHAMHUKA

10.DHepreTrka XUMHUYECKUX TPOIECCOB

11. Xumunueckass KHHETHKA

12.  XumMwuueckoe paBHOBECHE

13.  PactBOpsI, ruapon3 cofieil. JKeCTKOCTh BOIBI.

14. TepmoauHaMuKa 3JIEKTPOXUMHUYECKUX TMPOLIECCOB



15.  Dnexkrponus
16. Koppo3sus u 3ammra METaioB

Auckyccust

[Ipu mpoBeneHUM TUCKYCCUM CTYIEHTaM JUisl OOCYXKJIEHUs MpeJjIararoTcsi Bo-
IIPOCHI 1O TeME, OTBEACHHOM Ha MPAaKTUYECKOE WU JJabopaTOpHOE 3aHsATHE (coriac-
HO pabodeil mporpamme ydeOHOH aucruiuinHbl). [Ipm oTBEeTE Ha BOMPOC CTYACHT
TOJDKEH PACKPBITh TEMY, YKa3aTh Pa3MEPHOCTH UCIIOIh3YEMBIX (DH3NYECKUX BETUINH
Y UX CMBICII.

JlabopaTtopHasi paGora

[IpoBenenue 1abopaTOpHBIX pabOT MO3BONSIET CTYACHTAM YIIIyOUTb U 3aKpe-
UTh TEOPETUUECKHE 3HAHUSA, PA3BUTHUS HABBIKOB CAMOCTOSITEIIBHOTO SKCIIEPUMEHTH-
poBaHus. Brirouaer moAroToBKy HeOOXOAUMBIX ISl ONbITa (IKCIIEpUMEHTA) PUOO-
pOB, 000pYAOBaHUS, COCTABICHUE CXEMbI-IUIAHA OIBITA, €r0 MPOBEACHUE U OIHCa-
HUE.



Hpunoxenne 1
Bonpocsl Kk 3a4eTy ¢ OLIEHKOH

Bonpocs! 17151 npoBepku ypoBHsi 00yueHHOCTH «3HATD»

1. OcHoBHbIE LIEH U 33]a4U Kypca XUMUU. MecTO XUMHH B PSJly €CTECTBEH-
HO - HAYYHBIX TUCIUIUIMH U €€ CBSI3b C IPYTUMHU HayKaMH. 3HAYCHUE XUMUU B Gop-
MHPOBaHUU HAYYHOTO MUPOBO33peHUs. CTPYKTYpHBI, TEpPMOAMHAMUYECKUN U KUHE-
TUYECKHUN MOAXObI, UX CYIIHOCTh U OTJIMYHE.

2. KBanTOBO-MexaHHMuecKkas Mojieib aToMa. KBaHTOBbIe 4ncia. ATOMHBIE Op-
ourtamu. [punuun [laynu. SnexTpoHHbIe (HOPMYIIBI STIEMEHTOB.

3. TlpaBuno u MoOpsIOK 3amOJHEHHUsS] aTOMHBIX opOuTaneii. CTpoeHne MHOTO-
AIIEKTPOHHBIX ATOMOB.

4. Tlpunnun HauMmeHswlnied sHepruu. IlpaBuno ['yunma. Pacnpenenenue anek-
TPOHOB IO YHEPreTUYECKUM YPOBHSM U MOTYPOBHSIM.

5. VoHu3auuoHHBI NOTEHLHUAN, CPOJACTBO K 3JIEKTPOHY. OIJIEKTPOOTpHIla-
TEIbHOCTh. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA 3JIEMEHTOB.

6. Ilepuommueckas cucrema sneMentoB J[.M.MenneneeBa. E€ cTpykrypa (1e-
puon-rpynmna-noarpymnmna). Kakue  BaXHEHIIME XUMUYECKHE CBOMCTBAa BELIECTB
MOYHO IIPOTHO3UPOBATH MO NMEPUOINYECKON cUCTEME?

7. Ilepuomuueckasa cucrema sneMeHToB J[.J.MenneneeBa - BaXHeUIINKA HH-
CTPYMEHT NOHUMAaHUs NPUPObI BemecTBa. [lepnoanueckuii 3akoH.

8. OCHOBHBIE TUITBI U XapaKTEPUCTHUKU XUMUYECKOU CBSI3H.

9. OOpazoBaHue KOBaJIEHTHOU cBs3U. CBONCTBA KOBAJCHTHOM CBSI3U. DHEPTHS
CBSA3U.

10. [TonsspHOCTH MOJIEKYI, TUTOIBHBI MOMEHT.

11. MonHas cBs3b. Criocod 006pa3oBaHust MOHHOW CBsi3u. OTIUYKMe HOHHOM CBS-
31 OT KOBAJICHTHOM.

12. Cuitbl MEXMOJIEKYJISIPHOTO B3auMoiecTBUsA. BogopogHas cBs3b.

13. AMopdHbIe U KpHUCTAIUIMYECKUE cocTosHus BemecTB. Kpucramibl. Kpu-
CTAINYECKHE PEIIETKU.

14. Kpuctainmudyeckoe 1 aMmop(pHOE COCTOSIHUE BelecTBa. THUIBI KpUCTAILITUYE-
CKHMX pEelEeTOK. 3aBUCUMOCTh CBOWMCTB BEILECTB OT XapaKTepa CBSA3EH MEXKIy 4acTH-
[[aMH B KpUCTAJIJIAX.

15. ATOMHBI ¥ MOJEKYJISPHBIA YpOBHHM CTPOCHHS BEIIECTBA, UX KOJIMYe-
CTBEHHbBIE XapaKTEPUCTUKHU.

16. [laiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY (CTPYKTYypa-CBOWCTBA) BEIIECTB Ha
Pa3HBIX YPOBHSX UX OPraHM3alMN: aTOMHOM-MOJIEKYJISIPHOM-KpUCTauinaeckoM. Ka-
KHUMH KOJINYECTBEHHBIMU XapAaKTEPUCTUKAMHU OHU U3MEPSIOTCA?

17. Xumnueckas peakuusi kak cucrema. E€ coctaBHbie 35eMeHThl. CTPyKTYp-
HBII, TEPMOJMHAMAYECKUI U KHHETUYECKUN MOIXO/IbI JUIsl OUCAHUs MIOBEICHHS BeE-
IIECTB B PEAKIMU U WX CBOMCTB (OCHOBHBIE MOHATHS, KOJIMYECTBEHHBIE XapaKTEPH-
CTHKH, IPAKTUYECKOE UCIIOJIb30BAHUE).

18. TlepBblii 1 BTOPOM 3aKOHBI TEPMOJUHAMHUKHU. TepMOTUHAMUYECKUNA TTOTEH-
Hall.



19. O01ue 3aKOHOMEPHOCTH MPOTEKAaHUS peakiuid. XuMudeckass TepMOJAUHA-
Muka. Tepmoxumust. TermoBoit addexT peakiuu. DHTanbnus. 3akoH ['ecca.

20. 3axonsl ['ecca. TepmoxuMHUUECKHE paCUETHI.

21. DHTanenus 00pa3oBaHUS XUMUUYECKUX COEAMHEHUN. Temnora XuMruuecKkoro
poI1iecca.

22. DOuTponus. PacueT 3HTpONUN XUMUYECKON peakuu.

23. CBoOoHast sueprust [166ca (AG) - yHUBepCcanbHBIN KPUTEPHUI TEOpETHUYIC-
CKOM BO3MOKHOCTH Iporiecca. E€ pacueT B CTAHIAPTHBIX U HECTAHAAPTHBIX YCIOBH-
AX.

24. DOueprus 'nb0ca, ee cBsI3b C HANMPABICHUEM XUMHYECKON PEaKIIHH.

25. XuMHuueckas KMHETUKA. 3aKOH JEUCTBYIOIINX Macc JUIsi TOMOT€HHOM U Te-
TEpPOreHHON peakuuu. TemmepaTypHblii KO3 ULIIMEHT. DHEprusl aKkTUBAIUU U €€
pacyer.

26. CKOpOCTh XMMHUYECKUX peakiuil. BiausHue pa3nnyHbix (akTOpoB Ha CKO-
POCTh peakIu (KOHIIEHTPALUU, TEMIIEPaTypPhl, IJIOMIAU TOBEPXHOCTH U JIp.).

27. Xumunueckoe paBHoBecue. [Ipuninun Jle-lllarense. BnusHue Ha xumuue-
CKOE€ PaBHOBECHE XMMHUYECKUX PEAKIU JaBJICHUSA, KOHLIEHTPALUU U TEMIEPATYPHI.
KoHcraHTa paBHOBECHS.

28. PactBopel. Tumnbl pactBopoB. CosnbpBaranusi, rujparanus. PacTBopsl He-
ANEKTPONUTOB. TemnepaTypa KAIIEHUS U 3aMEP3aHUs paCTBOPOB. 3aKOH Payiis.

29. Jlucconmanus Boabl. BomopoaHsiii moka3areas. IoHHOE IpOn3BEACHUE BO-
b,

30. OnexTponutudeckas aucconuanusa. Cremenp aucconmanuu. KoHcraHTa
JACCOLAALNY.

Bomnpocs! aAJis1 npoBepku ypoBHA o0yueHHocTH «Y METD»

31. YkaxuTe TUN KPUCTALTMYECKON PEIIeTKH B TBEpAbIX Kpucramiax: H,O,
SiC, C (anma3), Ti, Na,COs;. IIpenckakute ux mpuMeHeHHE.

32.OHTponus U e€ 3aBUCUMOCTb OT TEMIEepPaTyphl, IPAKTHUECKas 3HAYUMOCTb
HOHSATHS.

33. OyHKIUS COCTOSHHS CUCTEMBI KaK 00IIee CBOMCTBO BCEX TEPMOIMHAMUYC-
ckux BennunH (AH, S, AG), ux pacuer.

34. OteHKa peakIMOHHON CIIOCOOHOCTH M yCTOWYMBOCTH BEIECTB MO 3HAYE-
HUSM UX TEPMOJUHAMUYECKUX (QYHKLIUM.

35. [IpakTuueckoe 3HaUeHHE TepMoanHaMuyeckux BenudnH (AH, S, AG) mis
pelieHus NpoOJIeM TEXHUKH 0€30MacHOCTH.

36. [Ipunmun  Jle-latense. Ero ynumBepcanpHOCTh. [lpuMepsl o0O0paTuMbIX
IPOLIECCOB (PACTBOPUMOCTb, JIEKTPOXUMHUUECKUE MPOLECCHI) U YCIOBUSA UX CMEIle-
Hus. Koncranrta paBHoBecus. E€ ¢puznueckuii cMbIca.

37.3akoH Payns. Ero cyTh 1 mpakTuueckoe 3HaYEHHE.

38. lucconmanus Boabl. BomopoaHsiii moka3arens. loHHOE pon3BeeHUE BO-
JbI.

39. OnekTponutudeckas auccouuanus. Crenenp aucconmanuu. KoHcraHnTta
JUCCOLTALIUY.

40. Iuccoumanus Boabl. Bomopoansiii moka3atens PH 1 ero BiausHUE HA XOJ
npoueccoB. KucaoTHbIe 70X AM.



41.CoctaB npupoaHbIX BOA. JKecTKOCTh BOJBI (BpEMEHHAash M IOCTOSIHHAsA).
CrocoObl CHMKEHUS 5KECTKOCTH BO/IbI.

42.T'unponus. KoHcTaHTa U cTeNeHb TUAPOIN3a.

43.BemectBo B pactBope. Boma kak cpela M Kak copeareHT. DJIEeKTPOJIUTHI.
VYcnoBust HEOOPaTUMOCTH HOHOOOMEHHBIX PEaAKIIHiA.

44. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE pPEAKIMU. OKBUBAJIEHTHI. CTeneHb
OKHUCJIEHHS 3JIEMEHTA B XUMUYECKHUX COECTHUHECHHSIX.

45. NUnxenepHas xumus. OxapakTepU3ylTe BaKHEWIIUME TEMbl 3TOro OJIOKA.
Kakue TeMbl Hanbosiee MpUMEHUMBI B Ballieil mpodeccun?

46. Metamibl. DU3HKO-XMMHUYECKHE CBOMCTBA MeTaIoB. MIx o0ocHOBaHMeE.

47. BaxxHeillllne KOHCTPYKIMOHHbIE MaTepuaibl (METalibl, CIUIaBbI, MOJIMME-
pbl). Kak yqy4miuTh CBOMCTBa CIUIaBa M IJIACTMACCHI (TBEPAOCTb, KAPOCTOMKOCTH,
KOPPO3HOHHYIO YCTOWYUBOCTB).

48. DnekTpoxumMudeckue mpoieccbl. OKHUCIUTETbHO-BOCCTAHOBUTENBHBIE pe-
aKIMU KaK MCTOYHUK dHepruu. DJC raJibBaHMUECKOTO 3JEMEHTA U MPUPOAA META-
na.

49. JIBa Tuna 3JEKTPOXMMHUYECKUX IPOILIECCOB — MEPEX0]] XUMUUECKON 3HEp-
MM B JIEKTPUYECKYIO U HAao0OpoT. BaxkHeillas konuuecTBEHHas: XapaKTEpUCTUKA
npouecca. E€ puznueckuil cCMbICI U PAKTUUECKOE IPUMEHEHHUE.

50. DIeKTpOXUMUYECKHE MPOIIECCHI, UX 0COOEHHOCTH. PaccMoTpuTe ux ¢ TpEX
TOYEK 3PEHUS - CTPYKTYPHOU, TEPMOAUHAMUYECKON, KHHETUYECKOM.

51. DneKTpoXUMHUYECKHE MPOUECChl. TepMOJMHAMHKA AIEKTPOXUMUUYECKUX
nporeccoB. OCHOBHBIE YCIOBHUS MPOTEKAHUS JIEKTPOXUMUUYECKUX MPOLECCOB.

52. Teopust ranpBaHUYECKUX DJIEMEHTOB. DU3UYECKHUIA CMBICT 3JIEKTPOIHOTO
noteHuana. Ero cBsizb ¢ m300apHBIM MOTEHIIAATIOM.

53. MexaHu3M BO3HMKHOBEHHS DJIEKTPHUUECKOTO TOKA B TrajlbBaHUYECKOM dJIe-
MEHTE. DJIEKTPOIHbIE MOTeHIHAbI. Ta0auia craHapTHRIX MOTEHIIUAJIOB.

54. YcTpoicTBO raJbBaHUUYECKOTrOo dJieMeHTa. PacueT anmeKkTpoaABMKYIIEH CHITbI
raJbBaHUYECKOI0 3JeMeHTa. Y paBHeHue HepHcTa. Tumnbsl akkyMyJIsITOpOB.

55. JIBoiiHOM dJeKTpUUYecKui cioi. YcimoBus ero obpasoBanHus. OCHOBHOE
AIIEKTPOXUMHUYECKOE YPABHEHHE MTPEBPAILICHUS SHEPTUU.

56. Dnexrponus. 3akonbl Dapanes. [lepenanpspkenne. Beixon mo Toky.

57.Koppozust metamoB. Knaccudukanus koppo3noHHBIX mpoieccoB. [loms-
puzarusi. Crioco0 3amuThl 0T Koppo3uu. Koppo3us ¢ KUCI0poaHOM, BOJOPOIHOM Je-
MOJISIPU3ALUEN.

58. DnekTpoxuMuyeckas Kopposus, €€ CTPyKTYpHOE, TepMOJWHAMHUYECKOE U
KMHETHYECKOE ONMCaHue. 3allnuTa METalIoB OT Koppo3uu. Jlenonspuzanusi.

59. Vicionp30BaHue 2IEKTPOXUMHUYECKHX MPOIECCOB B MHKEHEPHOU MPAKTUKE:
XHWT, 3ammra METALIOB OT KOPPO3UH, IEKTPOIIU3 C PACTBOPUMBIM AHOIOM.

60. 'eTeporeHHbple OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKLUU B PACTBOpaXx.
Nx MexaHu3M U npaktudyeckoe ucnoib3oBanue (XUT, anekTponus, 3amura OT KOp-
po3un).

Bomnpocs! a5t npoBepku ypoBHs o0yueHHocTH « BJIAJIETD»
61. BeimenuTe BaJIeHTHBIC OPOMTAIM aTOMOB AIFOMUHHMS, KDEMHHS, BaHA NS,



62. YkaxuTe, B KAKOM HalpaBJI€HUU MOBBIIIAECTCS YCTOMUYMBOCTh KApOOHATOB:
MgCO;(k); CaCO3(k); BaCO3(k).

63. Beruucnure teroBoit adpext AH peakiuu

2CHy(r) = CoHe(r)+Hy(T).
64. [loueMy npu U3MEHEHUU JABJICHHSI CMENIAETCS PABHOBECUE CUCTEMBI
AHCI(r) + O4(T) < 2H,0(1) + 2Cly(1)
U HE CMeIIaeTcsi paBHOBecHe cucTeMbl Hy(T) + Jo(T) < 2HJ(T)?
Hanmummre Beipaxkenue Kp 1u1s KaKI0M U3 CUCTEM.

65. Ha ocHoBe 3HaueHuii Ku ompenennuTe, B KaKyl0 CTOPOHY MOMIET Mpoliecce

(AG)
2[Ag(NHs),]" +Zn < [Zn(NH3),]*" + 2Ag

Kak nuccouunpyrot 3Tv COEeIMHEHUS B BOJIHBIX pacTBOpax?

66. CocTaBbTE JIEKTPOXUMUUYECKYIO CXEMY MEHOMArHUEBOTO rajibBaHUYE-
CKOT'0 3JIEMEHTA U JJIEKTPOJIHbBIE MPOLEcChl BO BHyTpeHHer nenu. Onpeaenure I/C.
CocTaBbTe cxeMy TOKOOOpa3yIolel peakiiii.

67. PacTBOp COJIEP>KUT MOHBI FeZ+, Bi3+, Pb®* B OJIMHAKOBOMW KOHIIEHTpanuu. B
KaKOM MOCIe0BaTeIbHOCTH OYIyT pa3psyKaThCs STH MOHBI TIPU JIEKTPOJIU3E pac-
TBOpa?

68. Kakoe arperatHoe cOCTOSIHUE TUIIMYHO 17151 BOAbI? [louemy Bosia nmpakTu-
YECKU HE MPOBOJIUT AEKTPpHUUECKUI TOK? OTBETHI 0OOCHYHTE.

69. K 1 m° xecTkoit Bogsl mpubasmmm 132,5 r kapbonara Hatpus. Ha cKombKko
MUJUTUTPAMM - 9KBUBAJIEHTOB MMOHU3UIIACH KECTKOCTh?

70. Berancaure DJIC snemenrta (-) CA/Cd**//Ag*/Ag (+),ecian KOHIEHTpars
Cagr.= 0,1 1 Ccg”" = 0,001r -oH/m1.

71. Kakue npoueccsl TpOMCXOAAT HAa AaHOJIE M KaTOJIE MPH AJIEKTPOJIU3E pac-
tBOpa FeCl,, ecim aitekTpoIbI:

a) YrOJIbHBIE;

0) kese3HbIe?

72. Paccunraiite DJIC u n3MeHeHune n300apHO-U30TEPMUUYECKOTO MOTEHITATA
peakiuu, eciu KOHIIEHTPAIMK HOHOB ITUHKA U cBHUHIIA paBHbI 0,01 MOJB/.

73. Ilouemy HeNb3s CKPEILIATD JKeJIe3HbIC IIACTHHBI MEXITY COOOM METHBIMHU
BUHTaMH, & MEJIHbIE — JKeJIe3HbIMU? COCTaBbTE JEKTPOHHBIE YPABHEHHUS IIPOLIECCOB,
KOTOpBI€ OYyAyT MPOTEKATh MPHU HEMPABUWIBHOU COOpPKE KOHCTPYKIIHUA.

74. Kakue BenecTBa U B KAKOM KOJIMYECTBE BBIJCISIOTCS HA YTOJIBHBIX JJICK-
TpoJlax npu 3ekTponuse pactBopa KBr B Teuenne 14. 35mun npu cumne Toka 15A.

75. JIBe xene3Hble MIaCTUHKHU, YaCTUYHO MOKPBITHIE, OJTHA OJIOBOM, Ipyras -
MeJIbI0, HAaXOISITCSl BO BJIAXXHOM BO3ayxe. Ha kakoi 13 3TUX IJTaCTUHOK ObICTpee 00-
pasyetcs p>kaBunHa? [Touemy? OTBET MOATBEPIUTE COCTABICHUEM DJIEKTPOHHBIX
YpaBHEHUI aHOJAHOTO M KaTOHOTO MPOIECCOB KOPPO3UU ITUX TIJIACTUHOK.

76. Kax Brusiet pH cpeibl Ha CKOPOCTh KOppO3uu kene3a U anmomunus? [o-
yeMy? CocTaBbT€ 3JEKTPOHHBIE YPABHEHUSI aHOIHOTO M KaTOJHOTO MPOLIECCOB KOP-
PO3UH 3TUX METAJIJIOB B PA3HBIX CpeAax.

77. llpennoxxure KaToJHOE MOKPHITHE JIJIS 3alUTHI MEIU OT aTMOoc(epHOit
Koppo3uu. CoCcTaBbTE 3JIEKTPOHHBIE YPABHEHHS KATOJHOTO U aHOTHOT'O MPOLECCOB B
CJIy4yae HapylIeHUs CILUIOITHOCTH MOKPBITHSI.



78. Ilpennoxure aHOHOE MOKPBITHE JJIS 3AIIUTHI IUHKA OT KOoppo3uu. Co-
CTaBbTE DJICKTPOHHBIE YPABHEHUSI KATOJHOTO M aHOJIHOTO MPOLIECCOB B KUCIIOW Cpeie
B CIIy4ae HapYILICHUS CIUIOIIHOCTH MOKPBITHUA.

79. OOBIICHUTE C TOUKHU 3PEHUS FIEKTPOXUMUYECKON KOppo3uu (00pa3oBaHus
MUKpOTaJIbBaHOIAp) sIBJICHUE OOECIMHKOBAHUS JIATYHU (CIJIaB ME/IU U [IUHKA).

80. B paguonpubopocTpoeHHH HEPEAKO UCTIOB3y0T KOHTakThl Al-Au. C ka-
KOH JeNoJIIpU3alMel MPOTeKaeT KOPPO3Hsl TAKOr0 KOHTaKTa B KHCIbIX cpenax? Co-
CTaBbTE AIEKTPOHHBIE YPABHEHHSI IPOLECCOB.

81. Ilo 3amaHHBIM KOOpAMHATaM (HOMEp NEPHOJa, HOMEpP TPYIbI) HalauTe
aneMeHThl B [lepuoanueckoit cucreme:

a)4,VIB; 0)5,VA, B)3,VIA; 14VB; )5 I1lA, ¢)4,IB

VYkaxxkure, IMaMarHUTHBIMU WJIM apaMarHUTHBIMU OYAyT HEUTpaIbHbIE ATOMBI
yYKa3aHHBIX JIEMEHTOB.

82. UeM oTiIM4aeTcs MOCIIEA0BATEIbHOCTD 3aNI0JHEHHUS dJIeKTpoHamu d — 3Jie-
MEHTOB OT S- U P- 3neMeHToB? Kak 3T0 paznuuue oTpaxkaeTcsi Ha UX CBOMCTBAaX?

83. Y KaKoro u3 3JIeMEHTOB — JIUTHUS, E3Us WIH OepUIuIHs OOJIbIIIE SHEPTUS
noHuzaunn? CrenaiTe BBIBOJ O XMMUYECKUX CBOWCTBAaX UX aTOMOB.

84. Kakue u3 snementoB N unu P, S winu Se nposiBisitotT 60iee OKUCTUTENbHBIC
cBoiicTBa? Ilouemy?

85. Ykaxkute THIl XUMUIecKoi cBs3u B Motiekynax Ny, NaCl, HF. [Tpusenute
CXEMBbI IEPEKPBIBAHUS UX SJIEKTPOHHBIX OOJIAKOB.

86. Kak u3MEHAIOTCS XMMHYECKUE CBOWCTBA COEAMHEHNI MapraHia U Xapak-
TEp CBSI3€H B HUX C YBEJIMUCHUEM CTEIICHH OKUCIICHUS?

87. Kak u3mMeHseTCs JHEPTHSI CBA3U IIPU NEPEXOJIE OT KOBAICHTHOU CBS3H K
BOJOPOJHOM, OT BOJOPOJHOM CBSI3U K JPYTUM BHUJAM MEXMOJIEKYJISIPHOTO B3aHUMO-
JEUCTBUSL.

88. Ykaxute, U3MEHSAETCS JTU SHTPOMHS U30JIMPOBAHHON CHCTEMBI, B KOTOPOH
poTeKaroT oopaTuMele a3oBbIe IEPEXObI;

a) HZO()K) (-)HzO(K) 6) Jz(K) <> JZ(F)

89. Ilpoanamusupyiite ypaBHeHue AG=AH-TAS u ykaxure, kak 3aBucut AG

OT TEMIIEpaTyphbl, €CIU
a) AS <0, 0) AS >0, B)AS=0

VYKaxuTe KpUTEpU MPOTEKAHUS CaAMOIIPOU3BOJIBHBIX PEAKIIUI B 3aKPBITON CHU-
creme mpu AS =0.

90. Ucxons u3 3HaueHM cTaHaapTHoU sHeprun [mb0ca peakiuit

a) CSz()K) + 302(1“) = COz(F) + 2502(1“), AGoggg =-1058 KH)I(

0) Al1,0,(k) +.2Cr(x) = Cr,03(k) + 2A1(k); AG 55 = + 523 kJIx
B) 2PbS(k) + 30,(r) = 2PbO(k) + 2S0,(r); AG%5 = - 483 Kk
r) Hy(r) + 2C(k) Ny(r) =2HCN(K); AG%g5 =+ 252 kJIx

ONPEAEIUTE HATPABIICHUE UX MMPEUMYIIIECTBEHHOIO CAMOIIPOU3BOJIBHOTO ITPOTEKAHUS
B 3aKPBITOU CUCTEME



