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Kadenpa — EcTecTBennble HayKu ¥ MHGOPMAIMOHHBIC TEXHONOTHH

Cocrasutenu — Yepenanos Mrops CepreeBud, K.X.H., TONEHT.

PaBouas mporpamma cocTaenena Ha ocHosannu ®I'OC BO mo HampaBieHUIO NMOArOTOBKH 15.03.05
«KOHCTPYKTOPCKO-TEXHOIOTHYECKOE  O0eCIIeueHHe MAIIMHOCTPOUTENBHEIX  IPOH3BOACTE? (YpoBeHb
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AHHOTAUS JUCIIATIIAHEI

Has3zeanue
Xumus

OUCUUNTTUHDL

Homep 95 |AKa0emuttec1<m7 200 | 2018/2019 | cemecmp | 1
15.03.05 «KoHCTpYKTOPCKO-TEXHOJIOTHUECKOE 00eCTIeUeHHE

Kagpeopa BM®X Ilpozpamma MAaIIMHOCTPOUTEIBHBIX TPOM3BOACTBY (YPOBEHb OaKaIaBpuara),
npoduib «TeXHOIOr M MaITMHOCTPOSHHS

Cocmagumens UYepemanos U.C., k.X.H., JOLICHT

Henu u 3a0auu
OUCUUNTIUHDL,
OCHOGHblEe membl

Hean: dopMupoBaHHe y CTYJISHTOB XMMHYECKOTO MBIIUICHHS, O3HAKOMIJICHHWE ¢ (opMaMu NpHUMEHEHHs
XMMHUUYECKUX 3aKOHOB U IIPOLECCOB B COBPEMEHHOM TEXHHUKE, 3HAKOMCTBO CTYACHTOB CO CBOMCTBaMHU
TEXHUYECKHUX MaTepUaIOB.

3amaum: [IpuoOpereHne 3HaHMH B OOJACTH OCHOBHBIX 3aKOHOB COBPEMEHHOW XUMHH, HPEJICTABICHHUS O
TEPMOJAUHAMUKE U KUHETUKE XUMHUYECKUX NIPOLIECCOB, CBOMCTBAX COBPEMEHHBIX MaTEPUAIIOB.

3naHus: OCHOBHBIC MOHATHUS TEOPUU CTPOCHHUS BELIECTBA, 3aKOHOMEPHOCTEH IPOTEKaHUS XMMUYECKHUX
MIPOLIECCOB, 3HAHUSI CBOMCTB XMMHUYECKUX COEAMHEHUN TEXHUYECKUX MAaTEPHUAIIOB.

Ymenus: IlpuMeHeHHE TEOPETUUECKUX TMOJOXKEHUM UM 3aKOHOB XUMHUHU [UISl  PELUEHUS
TEXHOJIOTUYECKHX 3a1a4.

Happbiku: [IpakTuyeckue HaBBIKU NP MPOBENEHUN XUMHUYECKOTO SKCIIEPUMEHTA.

Jlekuuu (ocHOBHBIC TeMbI): CTpocHHE aToMa M TMEPUOTUYECKAasi CHCTEMa, XMMHUYECKas CBA3b M CTPOCHUE
BEILECTBA, OCHOBBI XMMHUYECKON TEPMOJMHAMHUKU. XHUMHUYECKasi KUHETHKA U KaTaJlu3. DJIEKTPOXUMUYECKUE
npoiieccel. PacTBOpbI U AUCTIEPCHBIE CUCTEMBI.

JladopaTopHbie padoTbi: V3yueHrne 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUUYECKUX MpoIieccoB. PU3NUECKUA,
XUMUUYECKHH ¥ (DU3UKO-XUMUYECKUH aHaJIH3.

Ocnosnasn Oourast xumust [ DIEKTPOHHBIH pecypc] : yueOHO-MeToquueckoe mocobue / coct. M. 1. TlanTioxuna [u ap.].
aumepamypa — DIIEKTPOH. TEKCTOBbIE AaHHble. — ExatepuHOypr : Ypanbsckuil Gpenepaibubiii yausepcutet, 95C ACB,
2013. — 92 ¢. — 978-5-7996-1055-5. — Pexum noctyna: http://www.iprbookshop.ru/68358.html
W36panHble r1aBEl 00IIeH XUMAN. XUMHIYECKasi CBsI3b [ DJICKTPOHHBIN pecypc] : yaeOHoe mocodue s
CTYJICHTOB TEXHUYECKHX criernaiapHocTeil By30B / A. I'. Jlenos, C. U. Tromenoga, 0. H. 3aiinesa, JI. B.
3penoBa. — 2-¢ u3ll. — DIEKTPOH. TeKCTOBbIC nqanHbie. — M. : DkOOHuc, 2015. — 66 ¢. — 978-5-91936-
066-7. — Pexxum mocryna: http://www.iprbookshop.ru/71461.html
Texnuueckue VYueOHble ayJuTOPHM JJIsi NPOBEICHUS 3aHSATHUH JICKIMOHHOTO, CEMHMHApPCKOTO U JIaOOpaTOpHOIo THIIA,
cpeocmea IPYIIOBBIX U WMHJIUBUIYAJIbHBIX KOHCYJIbTAlUi, TEKYLIEr0 KOHTPOJSl YCIIEBAEMOCTH U IIPOMEXKYTOYHOM
aTTecTaly 00yJYarouuxcs, Uil CAMOCTOSTEIbHON pabOThl CTYJICHTOB.
Komnemenyuu Ilpuodpemaiomcen cmyoenmamu npu 0C60eHUU OUCUUNTUHDL
Oobwenpogheccu OIIK-1 ciocoGHOCTh MCHOIB30BATh OCHOBHBIE 3aKOHOMEPHOCTH, JIEHCTBYIOIINE B MPOIECCE M3TOTOBICHUS
OHAJIbHblE MAaIIMHOCTPOUTECIIbHBIX H3}IeHHﬁ Tpe6yeMoro Ka4ye€CTBa, 3aJaHHOI'0 KOJMYECTBA IIPU HAMMCHBIIUX 3aTparax
00IIIECTBEHHOTO TPY/a.
Dopma nposedenus Ilpakmuueckue Jlabopamopnule CamocmoamenvHasn
3auemnvix . Jlexkyuu
cOunu 4 3aHAmMuU 3aHAMUSA pabomol paboma
“ Bcero ygacos - 144 32 16 16 80
Buow ug.3au [Honyuenu
Aud KIT/KP 1
KOHmpoas |/3a4/ K3 € OIICHKH
_ HOI[FOTOBKa K MMPAKTUYECKHUM ,
Dopma nposedenusn
Ycnosue 3auema «y/IOBIICTB . | mabopaTopHbsIM paboTam ,
Juddepenn CamMocmoamenvHoul
o 0ucuunﬂumﬂ OPHUTEIBLHO KOHTPOJIbHBIM pa60TaM,
dopmut HPOBaHHEII HeT padomul .
», 3a4éry.
3aqerT «XOpo11I0»,
«OTJIUYHO»

Ilepeuens oucuyuniun, 3HaAHUE KOMOPBIX
Heo0X00UMO ONA U3yUeHus OUCUUNTIUHDI

Xumust (cpennee (moaHOE) obmIee 00pa3oBaHKe), GpU3HKa , MATEMATHKA.



http://www.iprbookshop.ru/68358.html
http://www.iprbookshop.ru/71461.html

1. Hean u 327244 AMCHUIINHBI:

Heanb: sBrusercs GopMUPOBaHUE Yy CTYJAEHTOB XWMHUYECKOTO MBIIIUICHUSI, 03HAKOMIICHHE C
dbopMaMu TPUMEHEHUST XWMHUYECKUX 3aKOHOB M IIPOLIECCOB B COBPEMEHHOH TEXHUKE,
3HAKOMCTBO CTYJIEHTOB CO CBOMCTBAMHU TEXHHUYECKUX MATCPUAJIOB.

3agauu aucuumiimHbl: [IproOpereHne 3HaHMI B 00J1aCTH OCHOBHBIX 3aKOHOB COBPEMEHHOU
XUMHUHU, TIPEACTABICHUS O TEPMOJMHAMHUKE M KHHETHKE XHMHUYECKHX ITPOIIECCOB, CBOMCTBAX
COBPEMEHHBIX MAaTEpPUAJIOB.

B PE3YIbTATC U3YUCHUSA JUCHUIIIMHBI CTYACHT JOJIKCH

3uarb: OCHOBHEIC ITOHATHSI TECOpPHUU CTPOCHHA BCIICCTBA, SaKOHOMepHOCTeﬁ IIPOTCKAaHUA
XUMHYCCKUX ITPOLECCCOB, 3HAHUSA CBOMCTB XMMHYECKUX COCTUHCHHUN TEXHUICCKUX MaTcpHraIoB.

YMmeTh: HpI/IMeHHTB TCOPCTUUCCKHUE IIO0JOXKCHHUA M 3aKOHBI XUMHHU IJIA PCHICHUA
TCXHOJIOTMYCCKHX 3aJa4.

BJIaIleTL: HpaKTI/I‘leCKI/IMI/I HaBbIKaMU ITPU IMTPOBEACHUHN XUMHNYECKOI'O SKCIICPUMCHTA.

2. Mecrto qucumMnuHbl B ctpykrype OOIL:
JucuumninHa oTHOCUTCA K 6a30Boit yactu brioka 1. Jlucuumniaussl (MOLysH).

Jis u3ydeHust QUCIUTUTMHBI CTYICHT JIOJDKCH

3HATh: 3aKOHBI (PU3UKHU U XUMHUH, (OPMYIIBI BEIIECTB U IPUHIIUAIIBI HX B3aUMOJICHCTBUS.

YMeTh: POBOUTH MPOCTEHININE PACUEThl B XUMUH.

BJIaJIeTh: HaBBIKAMU 3aITMCH CXEM XHMHUYECKUX TPOIICCCOB.

W3yueHne MUCHUIUIMHBI 0a3UpyeTcsl Ha 3HAHUSX, TOJTYYCHHBIX MPH U3YYCHUU TUCIHILIHH:
¢dusuka (cpennee (oOmiee) ooOpasoBanme), xumus (cpenHee (oOiee) 0Opa3oBaHKUe) U MAaTeMaTHKA
(cpennee (obmiee) oOpa3oBaHue).

3. TpeOGoBaHus K pe3y/1bTaTaM OCBOCHMS AUCHUILINHBI:

3.1 3HaHus, npuodperaeMbie B X0/1e M3Yy4YeHUS TUCHUILINHBI
Ne
3Hanus
n/n
1. OcCHOBHBIE TIOHSITUS TEOPHUH CTPOCHMS BEIIECTBA, 3aKOHOMEPHOCTEW MPOTEKAHMS
XUMHUYECKUX TMPOIECCOB, 3HAHMS CBOWCTB XMMHYECKUX COEIMHEHHN TEXHUYECKUX
MaTepHUaJIoB.
2. AHaITUTUYECKHUE BBIPAKEHUS 3aKOHOB XUMUU
3. OcHOBHBIE MpaBUJIa TEXHUKU OE€30MacCHOCTH B 1abopaTtopuu
3.2 Ymenusi, npuodperaemMbie B X0/1€ H3yYeHHUs U CUUILITUHBI
Ne
YMmennst
n/n
1. [IpuMeHeHne TEeOpeTUYECKUX MOJIOKEHUN U 3aKOHOB XUMHUU JJII TEXHOJOTUYECKHX
3a7a4
2. [IpoBOIUTH pacyeThl 110 YPABHEHUSIM PEaKUi
3.3 Hasrbiku, npuodperaemMbie B X0/4€¢ U3yYeHHUS TN CHUNIHHBI
Ne
HaBbIkn
n/n
1. [TpakTrueckne HaBBIKK MPU MPOBEICHUNA XUMHUYECKOTO IKCIICPUMEHTA.
2 HaBbiku aHasin3a CBOICTB BEHIECTB B UX CBSA3U C COCTABOM U CTPOCHHEM




3.4

KOMHeTeHHI/IH, npnoﬁpeTaeMbIe B X01€ UBYIYCHUA TUCHUIIINHBI

KoMmnerennun 3Hanus YmMmenus HaBbikn
(NeNe 3 [NeNe m3 3.2) | (NeNe u3
3.1) 3.3)
OIIK-1  CcmocoOHOCT,  HCHOJIB30BATh  OCHOBHEIC
3aKOHOMEPHOCTH, JIEHCTBYIOIINE B rporiecce
HM3TrOTOBJICHUS MaIIUHOCTPOUTEIBHBIX 156691(S) 007 1,2,3 1,2 1,2
TpeOyeMoro KaudecTBa, 3aJIaHHOTO KOJMYECTBa IpHU
HAUMEHBIIINX 3aTpaTax OOIIEeCTBEHHOTO TPY/Ia.

4. CTpyKTypa u cojep;KaHue TUCHHUILINHBI (MOLYJI5)

4.1. Pa3nesibl AMCHMILIMH M BUBI 3aHATHH
< Buabi yueonoii @®opMbI TEKYLIET0 KOHTPOJISI
Paznen 2 | paloThl, BKJIIOYAsl | yCIEBAEMOCTH (RO Hedenam
Ne AUCHUILTHHBI = g | caMOCTOATEILHYIO cemecmpa)
n/ 2 § padoTy cTyaeHTOB 1 | DopMa MPOMe:KYTOUHOIM
n § = TPYA0EMKOCTh (B | aTTeCTALMHU (1o cemecmpam)
S a:a( yacax)
E nex npak| 1a6 |CPC
*
1|2 2 6 BrinmonHeHne qoMaIHmux,
2 |2 2 4 MPaKTUYECKUX U
1 | OcHOBHBIC 3aKOHBI XUMHH 1 3 |2 2 6 11260pATOPHBIX PAGOT.
4 |2 2 4 KonTponbnas pabora Nel
5 |2 2 2 4 BrimonHnenue JoMamiHmx,
TeopHst XHMUUECKHX 6 |2 6 MPAKTUYECKUX U
2 HPOLIECCOB 1] 7 |2 2 2 4 1a00paTOPHBIX paboT
8 |2 6 KonTponbnast pabota No2
9 |2 |2 |2 |6 (1A)
10 | 2 2 4 Brinmonnenne qoManiHmx,
3 | XuMmaeckie CHCTeMbL 1 11 | 2 2 |6 MPaKTUYECKUX paldoT.
12 |12 |2 4 KonTtponbHas padora Ne3
13 | 2 2 |6
14 | 2 4 BrimonneHe noManiumx,
4 | Teopus ctpoeHus BemectBa | 1 1512 2 2 6 MPAKTHHECKHX padoT
16 | 2 2 Konrtponsnas padora Ned
(1A)
3aueT ¢ OLEHKON 1 2 Bonpocsl k 3aueTy
Bcero 3a cemectp, B TOM
qKclie KOHTPOJIb 144 | 32 |16 |16 |80
CaMOCTOSITENIbHOM paboThI
4.2. Conep:xanue pa3iesioB Kypca
3nanus | Ymenus | HaBbiku
Ne Pasznen
u/n e — (Homep | (HOMep (Homep
3 3.1) | m33.2) 3 3.3)
1 IIpenmer XuMuUM. CBsI3b XUMHMU C APYTMMH HayKaMH. aTOMHO- 3 1,2 1,3

MOJICKYJIApHass TEOpUsA. TOHATHUA: XAMHUYCCKUI 3JICMCHT, aToOM,
MOJIEKYJIa, KOJMYCCTBO BCIICCTBA, AJJIOTPOINMSA, OTHOCUTCIIbHAA
MOJICKYJIIpHass U MOJISIpHAass Macca. OCHOBHEIE 3aKOHBI XMMUH:
3aKOH COXpaHCHHUA MAaCChl M OHEPruM, 3aKOH IIOCTOAHCTBA
COCTaBa, 3aKOH KpaTHBIX OTHOMGHHﬁ, Ta30BBIC 3aKOHBbI, 3aKOH

ABorazipo,  3aKOH  JKBHBaJEHTOB. Teopuss  cTpoeHus
OPraHn4YeCKuX BEIIECTB. Opm/IHap HbIE W KpPaTHBIC CBA3H.
N3omepus OpraHuYecKuX BEILIECTB. Kiaccugpukanus

OpraHUYeCKUX COCAMHEHUH.




Xumudeckass — TSpPMOAMHAMHUKA:  HpPEAMET  PAacCMOTPEHHS.

TeIIoBOH d3(h(EeKT peakmuu. 3K30 - W IHAOTEPMHUYSCKHE
MPOLIECChl.  TEPMOJMHAMHYECKHE  CHUCTEMBI: OTKPBIThIE,
3aKpbITHIC, H30JUPOBaHHBIE. CTaH/IapTHOE COCTOSTHHE.
mapaMeTpbl  COCTOSIHUS.  TEPMOJMHAMHYECKHH  IIpOIIecC.

paBHOBECHBIE CHCTEMBI. (pyHKIuHM cocTtosHuA. [lepBeI 3aKoH
TePMOAMHAMMKM.  BHYTPEHHSSI  OSHEpruss U DHTaJbIUS.
TEIUIOEMKOCTb. TEPMOXUMHUSL. SHTAIBINHU 0OpPa30BAHUS BEIECTB.
3aKOH recca U CHEACTBUA M3 Hero. Bropoit 3akoH
TEPMOJAMHAMUKH. CaMOIPOMU3BOJIbHBIE PaBHOBECHBIE IPOLECCHI.
TepPMOAMHAMUYECKAsE BEPOATHOCTb. SHTPOIUS. CMBICI YHTPOIUH.
pacder »HTpommu. JHepruu [mb6ca m ['empmrombia. pabora
PaBHOBECHOTO  IpoIecca.  yCIOBHA  CaMOIPOU3BOJIBHOTO
MPOTEKaHUS MPOLECCOB. (PAaKTOPHI, ONPENEIAIOIINE HAIPABICHHIE
MPOLIECCOB. XMMUYECKHH MoTeHnHan. CMemeHne XUMHYECKOTO
paBHoBecus. npuHuun Jle — Ilarense — bpayna. Buusnue
TEeMIepaTypbl, JaBICHHA UM KOHLEHTPALMH Ppearupyromux
BEIIIECTB HA HAMpaBICHUE CMEIIECHUS paBHOBeCHs. XHMHUUecKas
KuHeTHKa. McTuHHAs U cpeqHsis CKOopocTh peakuuu. ['oMoreHHsle
U reTeporeHHsle peakiuu. KuHeTnueckuil 3akoH JeMCTBYIOMUX
Mmacc. [lopsnok peakuuu. I'eTeporeHHble peakiMu C y4yacTUEM
razoB. MHorocraauiiaele mnpoueccel. JIuMutupyoomas craaus.
Kunernueckass o0paTuMOCTh peakiyil. 3aBUCHMOCTb CKOPOCTH
pEeaKkIMy OT MPHUPOIBI PEAT€HTOB, UX COCTOSHHS, TEMIEPATYPHI.
Ipasuno Bamtr — Todda. Teopus aKTUBHBIX CTOIKHOBEHHIA
AppeHnyca. DHeprust akTUBallMK. Y paBHEHHE AppeHuyca.

2,3

1,2

1,3

Teopus pactBopoB. Kitaccudukanus pactsopos. PactBopurens u
pacTBOopeHHOe BemecTBO. PactBopuMmocTh. KoHmeHTparms
pactBopa. Buapl koHmeHTpammii. lageambHBIE  PAacTBOPHL
YpaBHEHUS COCTOSIHHS HIOCAbHBIX CHCTeM. 3akoH [eHpm.
IepBeiit 3akon Paynsa. Bropoii 3akon Payns. D0ysmnockonus u
kpuockonusa. Ocmoc. OcMoTHUECKOE JaBjieHHe. 3akoH BaHT —
Tododa. PactBopsI 3IICKTPOJIUTOB. W3oToHMUYeCKui
ko3¢ ¢unnent. Teopus dIIEKTPOIUTHYECKOH IUCCOLMALNU.
Crenenp nuccormanuu. @DaxkTopbl, BIUAIOIINE Ha CTCIECHb
JTUCCOTIHALINH. CuiibHEIC u ciabbre ANEKTPOIIHUTHL.
PacTBOPHUMOCTE 31EKTPOIHTOB B BOAE. PaBHOBeCHs B pacTBOpax
TPYAHOPACTBOPHUMBIX AJIEKTPOJIUTOB. [pousseneHne
PacTBOPUMOCTH. CrnaObie AJIEKTPOJIHTHL. KoncranTa
mucconmanui.  Crynendaras —mucconmanus. CoOTHOIIECHHE
CTYICHUYATHIX KOHCTAHT JWCCOLMANNU. 3aKOH pa30aBlCHHS
OctBanbaa. CusnbHbIe d51eKTposnThl. Teopus Jlebas — Xrokkens.
Honnas armocdepa. AKTUBHOCTh U KOI(D(HHUIUCHT aKTHBHOCTH.
Honnass cuna pactBopa. YpaBHenue J[lebas — Xrokkens.
Hucconmanuss  Bomel. KoHctanta guccormarnuu. HMoHHOE
mpou3BeleHne Bojbl. BogoponHeni mokazartens. Onenka pH,
nHaukatopsel. M3mepenune pH. TI'mpponus cosedl.  YcioBue
runponnsa. CTerneHb W KOHCTaHTa Truapoim3a. OKHUCIUTETBHO-
BOCCTAHOBUTEINbHBIE peakiuu. OKHCIUTETH, BOCCTAHOBUTEIIH.
CocraBnenue ypasHenuit OBP. Ilpaktuueckoe 3Hauenue OBP.
ONeKTpOMHBI  TOTeHOWal.  MeXaHW3M  BO3HHKHOBCHUS.
CranpgapTHelii  nmoTeHuuan. Bopopomauslii  anektponx.  Psg
HanpsDKeHuH MetawioB. [anpBanmdeckue 3meMeHTH. CXeMsl
anucu. [lomspusanmust mnpu  pabore amementoB. IJIC

OKHCJINTCIIbBHO-BOCCTAHOBHUTCIIBHBIX peaKL{Hﬁ. VpaBHeHne
Hepnacra. Hanpasnenne OBP. Ces3p D/1C ¢ sneprueit [m66ca u
KOHCTaHTOMH paBHOBECHSI. ITponeccer 3IIEKTPOJIN3A,

3aKOHOMEPHOCTH. HpOL{GCCH KOPPO31UHU MCTAJIJIOB.

2,3

1,2

1,3

Crtpoenne aroma. DIeMEHTapHbIE YaCTHUIIBI, 00Pa3yIOIIUe aToM.
Mognenn atoma Pesepdopna u bopa. Iocrymater Ilnanka wu
OiiHmTeiiHa. KBaHTOBassh MexXaHWKa O CTPOCHHM aToMa.
Kopmyckymsipao — BoHOBOH nyanm3m. [Ipuaiun [NeiizenOepra.
Vpasuenne Ipenunrepa. CymHocTs pemieHus. BonHoBas
(yHKums, aromHas opOutans. CBoiicTBa aTOMOB: AaTOMHBIH
panuyc, OSHEprusi MOHM3AallMM M CPOACTBO K DIEKTPOHY,
ANIEKTPOOTPHULATENFHOCTh. CTPOEHHE W HPEBPALICHUS aTOMHBIX

anep. Ilepuomuueckuit 3aKOH u IICXD [I.M1. Menneneesa.

1,2




CrpykTypa NEpHOIUYECKON CHCTEMBI: TPYNNBl W TEPUOIBIL.
3aKOHOMEPHOCTH DJIEMEHTOB M WX COCIMHEHWH. XUMHUYecKas
cBs3b. [lpuumHbl 0Opa3oBanms. Mepa mnpodHocTH. OCHOBHBIE
MOCTYJIaThl M THHOTE3bl. KBaHTOBO - MEXaHHMUYECKOE OIMCAHME.
Teopus BaNeHTHBIX cBs3eld. Metox THOpHANM3AINN ATOMHBIX
opOutaneii. Teopus OTTaNKUBAHKS JIEKTPOHHBIX Map BAJICHTHBIX
obonouek. Meron MONEKYIApHBIX opOutanei. CyIIHOCTb,
OCHOBHbIE MOJOXEHHs. THIBI BHYTPUMOJEKYJSIPHBIX CBSI3€H H
UX  XapakTePUCTHKH:  KOBAJEHTHAs  CBA3b,  IIOJIIPHOCTD,
JUMONBHBIA MOMEHT; JOHOPHO-aKLENTOPHOE B3auMoOjeiicTBHUE.
Honnas cBsa3p. MeTauindyeckas CBSI3b.  MeXMOJIEKYJIIpHbIE
B3aUMOJEHCTBUSA. Buabl MEXMONEKYJISPHBIX B3aUMOJEHCTBUH.
Bopoponnas cBsi3b. XUMHYECKHE COSIMHEHHS BBICIIETO HOPSIKA
(xomrmiekcel). Koopmmuammonnass Teopust Bepruepa. Twurmsr
KOMIUIEKCHBIX COCTMHEHHH.

4.3. HaumeHOBaHHe TeM JIA0OPATOPHBIX PadoT, UX cojiep:KaHue U 00bEeM B Yacax

Ne Ne pazgena Tpyaoemko
pasit HaunmeHnoBanue J1a00paTOpHbIX padoT pyA
n/n | AMCHMIUINHBI cTh (4ac)
OmnpezneneHre MOJISIPHON MacChl SKBUBAICHTa MEAH METOJAOM 2
1. 1 5IEKTPONIH3a 2
OmnpeJesieHre aTOMHOTO pajyca MeTajuia
XuMmuueckasi KHHETHKA M KaTaJn3 2
2. 2 OnpeneneHue TeIIOBOro 3G eKTa XUMUIECKOH peakiuu 4
Wzyuenne o0Mmux cBOMCTB pacTBOPOB 2
3. 3 W3yuenue paboThl KOPPO3HMOHHBIX 3JICMCHTOB 2
4, 4 WzyueHne CBOWCTB MONMMMEPHBIX MaTEePHAIIOB 2
Bcero 16

4.4, HaumeHOBaHHe TeM NPAKTHYECKHX pPadoT, MX coJep:kaHHe U 00beM B yacax

Ne Ne pazgena Tpyaoemko
pasit HanmeHoBaHMe NpaKTHYECKHX PadoT Py
n/n | AUCHUNJIMHBI cTh (4ac)
Pacuet MosipHOI Macchl 3KBUBAJIEHTOB 2
1. 1 PacueTsl 1o ypaBHEHUSIM peakiuil 2
Pacdersl B XUMHUYECKON KMHETHKE 2
2. 2 PacueTsl B XuMHu4eckoil TepMoIMHaAMUKe 4
Pacuer koHLIEHTpaLUK PacTBOPOB 2
3. 3 PacueTsl 1o TeOpUU 3AEKTPOIUTHYECKOMN TUCCOLMALNMN U IEKTPOXUMHUHI 2
4. 4 OCHOBBI TEOPUU CTPOCHHUS BEIECTBA 2
Bcero 16

5. CopepkaHue caMOCTOATENBHOH PadoThl CcTyaeHTOB. OleHOYHBbIE CpeACTBa ISt
TEKYILIero KOHTPOJIS YCIMeBAe€MOCTH, NPOMEXKYTOYHOWH AaTTeCTAIMH MO HWTOram
OCBOEHHUSI THCIUILINHBI

5.1. CopepxaHue caMOCTOATEJbHOMH PadoThI

Tpynoem-
Ne Ne paznena Py
HaumenoBanue tem KOCTh
/I | JACUUILIAHEI
(dac)
1. ATOMHO — MOJIEKYJISIPHOE yueHHE. ['a30BbIe 3aKOHBL. 20
2 2 Mopenun atoma Pesepdopna um Bopa. Crpykrypa Ilepuomudeckoit 26
) CHUCTEMBI XHMHYECKUX 3JIEMEHTOB
3. 3 OO01mye MPUHIUTIBI TOJTYYSHUS METaJJIOB 20
4. 4 [Ipaktuueckoe 3HayeHne OBP B TexHUKe U TEXHOJIOTUU 12
3ader ¢ oleHKoi 2
Bcero 80




5.2. OueHoYyHble CpeacTBAa, HCHOJb3yeMble UIA  TeKyWero  KOHTPOJS

ycleBaeMOCTH U TPOMEXKYTOYHOH aTTecTalUM O00Y4YalIIMXCSl [0 HMTOraM OCBOEHUS
AUCHHILIMHBI, UX BUbI H ()OPMBbI, TPeOOBAHHUSA K HUM M HIKAJbI OLleHMBAHMS NPUBEICHBI B
NPUJIOKEHUN K padodyedl mnporpaMmme AUCHMIIMHBI «@MOHJ OIEHOYHBLIX CPEACTB IO
AUCHHUILINHE « XUMH», KOTOpPoe odopMIsieTcsl B BU/e OTAEJbHOI0 JOKYMEHTA.

6. YueOHO-MeToaMYecKOe U MHPOPMALMOHHOE O0ecTeueHUe TUCIUILIMHBI.

a) OcHoBHas JIMTEpaTypa

Ne TI'on

HanmeHoBanne KHUTH

/o U3IaHUS

OOurast xuMusi [DICKTPOHHBINA pecypc] : yueOHO-MeTomuueckoe mocobue / coct. M. U.
1 [ManTioxuHa [U Ap.]. — DJIEKTPOH. TEKCTOBbIE JaHHbIE. — ExarepuHOYpr : Ypanbckuii 2013
¢denepanbubiii yausepcuter, 96C ACB, 2013. — 92 ¢. — 978-5-7996-1055-5. — Pexum
nocryna: http://www.iprbookshop.ru/68358.html

N36panHbie mIaBbl 00IICH XUMUH. XUMHYECKasl CBSA3b [DIIEKTPOHHBIN pecypc] : yueOHOe
nocodue s CTYAEHTOB TEXHHYECKHMX crneuuaibHocteil By3oB / A. I'. Jlemos, C. U.

2 Tromenosa, 0. H. 3aiinesa, JI. B. 3penoBa. — 2-€ u3z. — DJIEKTPOH. TEKCTOBBIE JaHHEIE. 2015

— M. : 3xOOnuc, 2015. — 66 c. — 978-5-91936-066-7. — Pexxum mocryma:
http://www.iprbookshop.ru/71461.html

0) JlonoJiHUTeIbHASA JIUTEPATYypa

No Ton
HanmeHnoBanue KHUTH
/0 U3JJaHUs
Jlyneiiko, T. I'. BBengenue B o0uryro xumuto [DneKTpoHHbIH pecypce] : yueonuk / T. I
1 Jlymeiiko. — DIeKTpoH. TeKCTOBEIE JaHHBIE. — PoctoB-Ha-JloHy : FOxHBIN (enepaabHbIA 2010
yameepcurer, 2010. — 232 c¢. — 978-5-9275-0763-4. — Pexum goctyma:

http://www.iprbookshop.ru/46928.html

Tuxonos, I'. I1. O6mas xumus. Yacts | [DmexTpoHHEI pecype] : yaeOHOe mocobue ais
2 CaMOCTOATENFHOW MOATOTOBKH CcTyAeHTOB / I'. II. THXOHOB. — DJIEKTPOH. TEKCTOBBIC 2006
naHHble. — M. : MoCKOBCKasi rocy1apCcTBEHHAas akaJeMHsl BOAHOTO TpaHcmopra, 2006. —
192 c. — 2227-8397. — Pexxum nmoctyma: http://www.iprbookshop.ru/46291.html

Tuxonos, I'. I1. O6mras xumus. Yacts II [DnexTpoHHblit pecypc] : yuebHOe mocobue ams
3 CaMoCTOATENbHOM 1moAroToBkd cryneHtoB / I'. II. THXOHOB. — DJEKTPOH. TEKCTOBbIE 2007

naHHele. — M. : MOCKOBCKasi TOCyJapCTBeHHAs akaJeMusi BOJHOIO TpaHcmnopTa, 2007. —
323 ¢. — 2227-8397. — Pesxxum poctyma: http://www.iprbookshop.ru/46292.html

Hupenscon B.I'. KBanTtoBas xumus. MoJeKynbl, MOJEKYyJSpHBIE CHCTEMBI M TBEpbIC
4 Tena: yue6HOe mocobue / Iupenscon B.I.— M.: BUHOM. Jla6opartopus 3HaHui, 2012. 2012
http://www.iprbookshop.ru/4580

12.

13.
14.
15.
16.

17.

B) Ilepeyens pecypcoB HHPOPMALIMOHHO-KOMMYHHUKALMOHHOH ceTn UHTepHeT:
OnekrponHas oubaroreuynas cucrema «IPRbooks» http://www.iprbookshop.ru

ba3za nannbeix Hay4noii anextponnoii oudanoreku eLIBRARY .RU https://elibrary.ru/
bazamanueix Web of Science https://apps.webofknowledge.com/

baza mgannwpix Scopus https://www.scopus.com HNudopmarnmonnas cucrtema «EnnHOoe OKHO
JocTymna K 00pa3oBarelibHbIM pecypcam» http://window.edu.ru

. CripaBouHo-mipaBoBas cucrema «I apant» http://www.garant.ru
. becrinatHast snektpoHHas MHTepHET OMOIMOTEKa HOPMATUBHO-TEXHUYECKOH JIUTEpaTyphI

TexJIuthttp://www.tehlit.ru/

baza nanHbIX npodeccHOHaANBHBIX CTaHAapTOB MUHHCTEPCTBA TPY/la U COLUAIBHON 3al[UThI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-
professionalnykh-standartov/

®enepanibHasg rocyaapcTBeHHas MH(popMalnoHHas cucreMa «HamuoHanbHast 3J€KTPOHHAs
oubmuoreka» https://H306.pd

HanmonansHbiii moptan onnaita ooyuenust «OTKpeITOe 00OpasoBanue» https://openedu.ru
bazbr qanabIx MuHUCTEpCTBA SKOHOMUYECKOro pazutus PO http://www.economy.gov.ru
Odummanpapiii  cailt denepalbHOTO areHTCTBA IO TEXHUYECKOMY pETyJIWPOBAHUIO U
metposoruu http://protect.gost.ru/

MupoBass uudpoBas Oubnmoreka https://www.wdl.org/ru/ DOnekrponnass OubIHOTEKA
Programmer’sKlondikehttps://proklondike.net/



http://www.iprbookshop.ru/68358.html
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r) IIporpammHoe obecnieyeHue:

Microsoft Office 2016.

Apache OpenOffice (cBob6oaHO pacmpoctpansemoe [10)
KMPlayer (cBobGoiHOE IpOrpaMMHOE 00ECIICUCHHE)

FastStone Image Viewer (cBo60HOE porpaMMHOE 00CCIIEYCHIE)
Acrobat Reader X1 (cBo6oaHOE TporpaMMHOE 00eCIIeUeHHUE)

s E

) MeTOANYeCKHEe YKA3aHHA:
1. Tpy6auera JI.B., Uepenano M.C., TpybaueB A.B. u ap. JlaGoparopHas mocyma u
00opyioBaHNE B XUMHUYECKUX JIabopaTopusax. YueOHo-MeToauueckoe nmocodue. Mxesck: M3a-Bo
yal'y, 2018. - 152 c.

2.  Meroanueckue peKOMEHIAIMH 10 MPOBEACHUIO padOT — y4eOHO-METOAMYECKOE TOCOOHe
[0 OpraHM3allMd CaMOCTOSTEIBHOW pPa0OThl  OOydYaromMXCs: JUIsl  OOydYaromuxcs IO
HarpaBiaeHuto mnoArotoBku 15.03.05 - KoHCTpyKTOpPCKO-TEXHOJOTHYECKOE oOecreueHue

MalIuHOCTPOUTEIBHBIX MPou3BocTB/ cocT. P.M. bakupos, E.B. UymakoBa. — Botkunck: M3g.
B® ®I'BOY BO «UxI'TY umenn M.T. KamamnukoBay, 2019. — 15c. — Pexum nocrymna:
http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf

3. Odopmienue KOHTPOIBHBIX PadOT, pedeparoB, KypcoBBIX pabOT M MPOEKTOB, OTYETOB
MO TMPaKTUKE, BBIMYCKHBIX KBATU(UKALMOHHBIX paboT: Meroanueckue ykazanus/ coct.: A.1O.
VYpazoaxtuna, P.M. Bakupos, B.A. CmupHoB — Botkunck: M3a. BO® ®I'BOY BO «UxI['TY
HUMEHU M.T. Kamamnkosa, 2018. - 25¢. - Pexum JOCTYyIIa:
http://vfistu.ru/images/files/Docs/metodichka_po_oformleniu_v3.pdf

7. MarepuajibHO-TeXHHYeCKOe o0ecrnedeHne TUCHUTIINHBI:
1. CneunanbHble MOMENIECHHs - y4yeOHbIe ayJAUTOPUH JUIsl IPOBEAEHUS: 3aHATUH JEKIIMOHHOIO
TUIA, TPYNIOBBIX M HWHAMBUAYAJIbHBIX KOHCYJIbTALUNA, OOOPYIOBAHHBIE IOCKOH, CTOJIaMH,
CTYJIbSIMH.
2. CrienanpHble TIOMEIIEHUS - Y9eOHBIE ayAUTOPUH JJISl TPOBEICHHS: 3aHITUH CEMUHAPCKOTO
TUIA, TPYNIOBBIX W HWHAWBUIYAIbHBIX KOHCYJIbTAllMi, 00OpYAOBaHHBIE JOCKOM, CTOJaMH,
CTYJIBSIMHU.
3. CnenuasnbHble TOMEIIEHUS - y4eOHbIE ayIUTOPHH JJIsl IPOBEJCHUS: 3aHATHI JJaOOPaTOPHOTO
TUMA, TPYNIOBBIX M WHAWBUIYaJbHBIX KOHCYJIbTALMNA, OOOpPYHOBaHHBIE CIIEHUATbHBIMU
npubopaMy U YCTaHOBKaMH, JOCKOM, CTOIAMU, CTYJIbsIMH.
4. CnenuanbHble NMOMEIICHUS - ydyeOHbIE ayJIUTOPUU JUIsl MPOBEACHUS TEKYIIEr0 KOHTPOJIS
yCIIEBaEMOCTH U MPOMEXKYTOUHOW aTTecTauuu OOydyaromuxcsi, 00OpyHOBaHHbBIE JOCKOM,
CTOJIAMH, CTYJIbSIMHU.
5. CneuuanbHble MOMENIEHUS - Yy4yeOHble ayAMTOPUH JJIi OpPraHU3alUMU U TPOBEICHUS
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, OOOPYJOBaHHbIE KOMIIBIOTEPAMH C BO3MOKHOCTHIO
MOAKIIOYEHUS K ceTH « HTEepHET», CTOJIaMHU, CTYJIbSIMU.


http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf
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MHWHOBPHAYKU POCCUN
BoTtkunckmii Grmman
DenepanbHOTO rOCY1apCTBEHHOTO OIOKETHOTO 00pa30BATEIBHOTO YUPEIKICHHS
BbICILIEr0 00pa30oBaHUs
«>KeBCKHM IOCYJapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET
nvenn M.T. KanamHukoBay»
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IHacomopr
(oH1a OLIECHOYHBIX CPEACTB

0 JTUCHMIIJINHE «XUMUS»
(HaHMeHOBaHWU e JUCIHILIUHBI)

Koxa xoaTponupyemoi
Ne Paznen A POTHpPY HauMenoBaHue o1ieHOYHOTO
KOMIIETCHIINH (UJTU €€
/1 JTUCIUTUTUHBI uacTh) cpencTea
1 cemectp
1 OCHOBHBIE 3aKOHEI OIIK - 1 KoHTposbHbIE paObOThI
XUMUH 3amuTa 1a00paTOpPHBIX padboT
5 Teopusa XUMUYECKUX OIIK - 1 KouTposbHbIE paboThI
IPOICCCOB 3amura 1a00paTOPHBIX padOT
KoHTposibHEBIE paOOTHI
3 | XMMHYECKHUE CUCTEMBI OIIK - 1 p P
3amura 1a60paTOPHBIX paboT
4 Teopus crpoeHus OIK - 1 KouTposbHbie paboThI
BEIIIECTBA 3ammura 1a00paTOPHBIX padoT
3ayer OIlK - 1 Bomnpock! k 3a4eTy




Onucanue rjiaemMenToB POC

Haumenoganue: 3auer
IlIpeocmagnenue 6 @OC: nepeueHb BOIIPOCOB
Ilepeuenv 6onpocoe ona nposedenus 3auema:

|. TeopeTuyeckasi 4yacThb 3a4yera (BONPOCHI):

1. [Ipeamer XuMuM. CBS3b XMMHUU C JPYTMMU HAyKaMH. aTOMHO-MOJIEKYJISIpPHAas TEOPUS.
MOHATHUS: XUMHUYECKHUH DIIEMEHT, aToM, MOJIEKYyJa, KOJMYECTBO BEIECTBA, AallJIOTPOIHUS,
OTHOCHUTEJIbHAS MOJIEKYJISIPHAsI M MOJISIpHAsl Macca.

2. OcHOBHbBIE 3aKOHBI XMMHUU: 3aKOH COXPAHEHMsI MAacChl M DHEPIUU, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH KPATHBIX OTHOIICHUH, ra30BbIe 3aKOHBI, 3aKOH aBOTapO. 3aKOH KBHUBAJICHTOB.
3. XuMHYecKas TepMOJIMHAMUKA: MIPEIMET PaCCMOTPEHUS. TEIJIOBOM 3PEKT peakinu.

9K30 - U SHAOTEPMHUYECKHE IPOLECCHl. TEPMOJNHAMUYECKHE CHUCTEMBI: OTKPBITBHIE, 3aKPBITHIE,
M30JIMPOBAHHBIC. CTAHIAPTHOE COCTOSHUE. TMapaMeTpbl COCTOSHUS. TEPMOJAMHAMUYECKUIN
IIPOLIECC. PABHOBECHBIE CUCTEMbI. (PYHKIIMHM COCTOSHUSI.

4. [lepBblii 3aKOH TEPMOIMHAMHUKU. BHYTPEHHSSI SHEPTUs U DHTAIBIUS. TEIJIOEMKOCTb.
TEPMOXHUMHUS. SHTANBIINK 00pa30BaHUs BEILIECTB. 3aKOH T'€cca U CIEACTBUSI U3 HETO

5. Bropoii 3akoH TepMOJMHAMUKU. CaMOMPOM3BOJIbHBIE PABHOBECHBIE IPOIECCHI.
TEPMOJMHAMHYECKAsl BEPOSITHOCTh. SHTPOIIUS. CMBICI SHTPOIIUU. PACUET IHTPOIHH.

6. Oneprun ['ub6ca u I'enpmronbia. paboTa pPaBHOBECHOTO MpoOIECcCa. YCIOBHS
CaMONIPOM3BOJILHOTO MPOTEKAHUS MPOIECCOB. (HAKTOPBI, OIMPENENAIONNEe HaNpaBICHHUE
MPOLIECCOB. XUMHYECKHUI MOTEHIINA.

7. TepmoanHaMuuecKkass KOHLENIUSA XMMUYECKOTO PaBHOBECHUsA. YCIOBHE PABHOBECHS.
CBSI3b KOHCTAHThl PAaBHOBECHUS M S3HEPruM rudoca.
8. CwMmeleHne XUMHUYECKOro paBHOBecus. npuHuun Jle — marense — bpayna. Biusnue

TEMIEPATyphl, JaBICHHUS U KOHIEHTPALUN PearupyroniuX BEUIeCTB HAa HAMPABICHUE CMEIICHUS
paBHOBECHS.

9. Xumuueckass KMHeTUKa. VICTUHHAsE U cpefHsst CKOPOCTh peakiuu. | OMOreHHbIe U
reTeporeHHble peakunu. KnaeTnyeckuil 3aKoH AercTByrommx mace. [lopsaaok peakuuu.
10. 3aBUCUMOCTh CKOPOCTHU PEAKIMHU OT MPUPOJbI PEAreHTOB, UX COCTOSHMS, TEMIIEPATYPHI.

[TpaBuiio Baut — I'odda. Teopust akTUBHBIX CTOJIKHOBEHUN AppeHuyca. DHEprusi akTHBALIUU.
VYpaBHeHue AppeHuyca.

11. Teopust pactBopoB. Knaccuduxarus pactBopoB. PactBoputens W pacTBOPEHHOE
BenlecTBo. PactBopumocts. KoHenTpanus pactsopa. Bupl KOHIIEHTpaLui.

12. WneansHple pacTBOPBL. YPaBHEHMsI COCTOSHHSI MACAIBHBIX CUCTEM. lIepBblii 3akOH
Payns.

13. Bropoit 3akon Payms. OOymimockonuss u kpuockomus. Ocmoc. OcMmoTHUECKOe
nasiienue. 3akoH Banrt — [N'odda.

14. PeanpHbIe pacTBOPBL. YpaBHEHHUS COCTOSIHUS PEAIBHBIX CUCTEM. PacTBOpeHue razos n
TBEPABIX T€J B JKUIKOCTSIX.

15. PacTtBOpBI 3JIEKTPOJIUTOB. N3oToHnveckuit K02 puImeHT. Teopust

IEKTpOJINTUYECKON nucconuanyy. CreneHs aucconuanuu. PakTopsl, BIMSIONIME HA CTEIEHb
nuccouranuu. CHUibHbIE U c1a0ble 37eKTPOIUTHL. MOIeKyIsIpHO-MOHHbBIE YPABHEHHUS.

16. PacTtBOpUMOCTB 371€KTPOIUTOB B BOZie. PaBHOBECHS B pacTBOpax TPy IHOPACTBOPHUMBIX
aneKTponuToB. [IponsBeneHne pacTBOPUMOCTH.
17. CnaOwie snexrponutbl. Koncranta gucconmanuu. CTyneHuyaTas JTUCCOLMAIINSA.

CoOTHOIIIEHHE CTYNIEHYaThIX KOHCTAHT JUCCOIMAIi. 3aKoH pa3dasieHuss Octanpaa. CHUIbHBIC
AIEKTPOIUTHI.

18. Huccoumanusa Boabl. KoncTanta nuccomumanuu. MoHHOE mTpoW3BEAEHUE BOJIBI.
Bonoponnsiii nokaszarens. Ouenka pH, naaukaropsl. 3mepenue pH.



19. I'mpponus coneit. Ycnosue ruaponnsa. CTeneHb 1 KOHCTaHTa THIPOJIN3a.

20. OKHMCIIATENTbHO-BOCCTAHOBUTENbHBIE  peaknuu. OKUCIUTENN, BOCCTAHOBHUTEIIU.
Cocranenue ypaHenuit OBP. Ilpaktuyeckoe 3nauenue OBP.
21. DJIEKTPOAHBIN MOTeHIMad. MexaHu3M BO3HUKHOBEHHs. CTaHAAPTHBIM MOTEHIMA.

Bonoponusiit anextpon. Psn nanpsokenuit metamwioB. [TanbBanumyeckue 37eMeHTHI. CXeMbl
3anucu. [lonspusanus npu pabore 31eMEHTOB.

22. OJC  OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX  peakuuid.  YpaBHeHue HepHcra.
Hamnpasnenune OBP. Cssi3p D/IC c sneprueii [ m606ca 1 KOHCTAaHTOM paBHOBECHS.

23. CBoiicTBa aTOMOB: aTOMHBIN PaInYC, SHEPTUSI HOHU3ALUU U CPOJICTBO K IJIEKTPOHY,
3JEKTPOOTPULATENBHOCTh. CTPOEHKE U NTPEBPAILICHHS aTOMHBIX SIAEP.

24. [lepuonnueckuit 3axkon u IICXD .M. MenneneeBa. CtpyKTypa NEpHOIAYECKON
CHUCTEMBI: TPYIIIbI U IEPUOJIbl. 3aKOHOMEPHOCTH 3JIEMEHTOB U UX COCIUHEHUN.

I1. IlpakTHyeckasi 4acTh 3a4eTa:

1. Paccunraiite m3menenue sHTponuu mponecca Hao(I') + S(T) = H2S(I') mpu cranmapTHBIX
yenoBusx (S(Hz) = 131 Ix/monp*K; S(S) = 32]x/Mons*K; S(H2S) = 206 1x/Moi1s*K)

2. Ompenenute, Boamoxke Ju rporecc HF(I') + 1/2CIo(IN)=HCI (I')+1/2F2(T") npu cranaapTHBIX
YCIOBHSAX CaMONpom3BoibHO, paccunTaB AG? mponecca (AGP(HF) = -271x/lx/Mons; AG(HCI) =
-95,5 xJI>x/MOb)

3. 3anumuTe BeIpakeHue KoHcTaHThl paBHOBecHs mporecca Fe(T)+H2O(I')=FeO(T)+Hz(I)

4. BpluuciuTe 3HAYCHHUE TEMIIEPATYPHOTO KOX((UIMEHTA PEAKIMH, €CIU TPH YBEIHMYCHUU
Temmnepatypsi ¢ 16 10 56°C ckopocTs peakiuu Bo3pocna B 16 pas

5. Paccunraiite D/]C raapBaHUYECKOTO JIEMEHTa, COCTABJICHHOTO M3 MarHUEBOTO M HUKEJICBOIO
3JIEKTPOAOB, TOTPYKEHHBIX B 1 M pacTBOpBI CBOMX COJIeH IIPU CTAaHAAPTHBIX YCIOBUAX

Kpurepum ouenkmu:
[IpuBenens! B pazzaene 2



Haumenoganue: KOHTpOJIbHAs paboTa
Ilpeocmasnenue 6 @OC: HabOp BapHaAHTOB 3aJaHUIN
Bapuanmui 3a0anuii:

KonTpoubnas padora 1
TepmoanHaMuyeckne XapakTepUCTUKU BEIIECTB, yYaCTBYIOIUX B PEAKLIUU
FeO(tB) + Ho(r) = Fe(TB) + H>0O (r) nansl HUXe

BeruectBo AfH®, xan/mMons S°, kan/mons K
FeO -63700 14,2
H> 0 31,2
Fe 0 6,5
H>O -57800 45,1

1. Paccunraiite 3Hau€HHE U 3HAK U3MEHEHUS YHTAIBIIUU

2. llpenckaxkute (WM paccyuTanTe) 3HAK U3MEHEHUS SHTPOIIUH PEAKIIUU

3. PaccunTaiiTe 3HaueHME N300apHOro MoTeHMana peaxkiun AGp

4. Bo CKOJIBKO pa3 yBEIIMYHUTCS CKOPOCTh Ta30BOM peakuuu 3 Xz = 2X3 pH yBeITHUCHUH
KOHIIeHTpauu X2 B 2 paza

5. Ha ckonbKO TpasycoB HaJl0 MOBBICUTH TEMIIEPATYPY, UTOObI CKOPOCTh PEAKIUH YBEIHUNIIAChH
B 16 pa3 npu TemnepatypHoMm kodddunrente 2?

KonTpoasnas padora 2

1. [Ton6epure k03¢ PULIMEHTHI B ypaBHEHHH 33JaHHON OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu.

2. Jns 1aHHOM peakuMH ONpEeNeuTe HAIPABJICHHE €€ NMPOTEKaHUs, UCXOAd W3 3HAYCHUS
CTaHJAPTHBIX OTEHIIMAJIOB, U PACCUUTANTE KOHCTAHTY PAaBHOBECHSI.

3. [ 3apaHHOM ITapbl METAJUIOB 3aIIAIINTE CXEMY COCTABJIEHHOIO U3 HUX FAJIbBAHUYECKOTO
3JIEMEHTA, IIPU YCIOBUH, YTO OHHM IOTPYKEHBI B PAaCTBOPbI CBOMX cojied. Omnpeaenure KaTol U
aHo/. 3amuIIUTEe CXEMbI SJEKTPOAHBIX mporeccoB. Paccumraiite DJIC mpu cTaHmapTHBIX
YCIIOBHSIX.

4. ITo ypaBHenuto HepHcTa paccuuTainTe paBHOBECHBIE IOTEHIUAIIBI TEX K€ METAIIOB IIPU
3a/IaHHBIX KOHUEHTpanusax HoHOB U DJ[C npu TaHHBIX YCIOBHSIX.

S. [To paccuurannsiM panee 3HaueHusiM DJIC paccuuraiite usmeHenue sHepruu [ nooca B
pEeaklMK U €€ KOHCTAHTY PAaBHOBECHS ITPU CTAHIAPTHBIX YCIOBUSIX.

Kpumepuu oyenku Konmpoavnuix paoom:
[TpuBeneHns! B paznene 2

Haumenoganue: 3ammra 1ad0paTopHbIX paboT

Ilpeocmasnenue ¢ @OC: 3ananus 1 TpeOOBAHMS K BBITIOJIHCHHIO MTPEACTABICHBI B METOIMIECKUX
yKa3aHHUsX MO AUCHUILINHE

Bapuanmut 3a0anuii: 3a1anus 1 TpeOOBaHUS K BBITOJHEHHIO MPEICTABICHBI B METOJHMYECKUX
yKa3aHHUX MO AUCHUILINHE

Kpumepuu oyenku:

[TpuBenens! B pa3zaene 2



Pazgen 2

YPOBCHL OCBOCHHUS KOMIIETCHIIHU

Buj, popma onenoqHoro

KommnereHuus ocBoeHa™

Ne Komnerenuuu JlecKkpuNTOpHBI
MepONpHSATHS OTJIMYHO X0po11o YAOBJIETBOPHTEILHO HeY/I0BJIETBOPUTEILHO
31: OcHoBHble oHsATH Teopun | KonTponpHas pabora IpaBuibHO BEIMONHEHBI Bee | IIpaBunbHO BBITIOJNIHEHA | 3ajaHus BBITIONIHEHBI | 3ajaHus  BBINOJHEHBI
CTPOCHHS BEILIECTBA, 3a7aHuUsL. Gonblias dyacTh 3aJaHMi. | Oojlee ueM HANOJIOBHHY. | MEHEe YeM HaIlOJIOBHHY.
3aKOHOMEPHOCTEH NpPOTEKaHUs ITponemoncTpupoBan IIpucyrcrByror IpucyrctByror cepbésurie | IIponemoHCTpupoBaH
XHMHYECKUX MPOLIECCOB, BBICOKHI YPOBEHb BIIaJICHHs | HE3HAUUTENbHBIE OMMOKH. | OIIMOKH. HEYJI0BJIETBOPUTEBHBIH
3HAHMUSI CBOWCTB XMMHYECKUX matepuasiom. [Ipossienst | IIponemoHcTpupoBaH IIponemoHcTpHUpOBaH YPOBEHb BJIAJICHUS
COETMHEHHUH TEXHUYECKUX MIPEBOCXO/IHBIE XOpOIUMH yPOBEHB BIAJCHUS | yJOBJIETBOPUTEIbHBIH MAaTepHaioM.
MaTepHaoB. CTMOCOOHOCTH ~ TIPUMEHATH | MartepuanoM.  IIposBieHBI | ypoBeHb pranenus | IlposBienst
32: AHanutuyeckue 3HAaHMA W YMEHUS K | CpenHue crocobHocTH | MarepuanoMm. [IposiBIeHBl | HEJOCTATOUHbIE
1 BBEIPA)KEHHS 3aKOHOB XUMHH BEINIOJIHEHHIO KOHKPETHBIX | NPUMEHATH 3HAHHSA U | HU3KHE Crioco6HOCTH | CHOCOOHOCTH
V2: Pacuersl 10 ypaBHEHUAM 3a/1aHHUH. YMEHHS K  BBHIINOJHEHHIO | NIPUMEHATH  3HAHMS M | NPUMEHATh 3HAaHHA U
peakuuit KOHKPETHBIX 3a/laHUH YMEHHUsI K BBIIOJIHEHUIO | YMEHHMS K BBIIOIHEHUIO
HI1: [IlpakTudeckue HaBBIKU KOHKPETHBIX 3aJlaHUi.
OIIK-1 crnocoOHOCTL | MPH NPOBEICHUU XUMHUIECKOTO
HCIIOJIB30BaTh SKcriephMenTa
OCHOBHBEIC
3aKOHOMEPHOCTH, 3amura 71a00paTOPHBIX | BBICTABISIETCS  CTY/IGHTY, | BBICTABISIETCS CTYJEHTY, | BBICTAaBISETCS CTYIEHTY, | BBICTaBIIAETCS, eclu
JEHCTBYIOIINE B | 33: OcHoBHBIE mpaBuna | pabot €CIIH 33/IaHUE BHIMOJHEHO B | €CNM 3aJaHue BBIMOJHEHO B | €CIM 3afaHue Ha paboTy | CTYIEHTBI IOKAa3bIBAIOT
mporiecce TEXHUKH  0e3JI0macHOCTH B MIOJTHOM obBéMe C | TomHOM 00BéMe U | BBINOJNHSETCS U | mioxoe 3HaHUE
H3rOTOBJICHHMS naboparopun CcoOIoICHHEM CaMOCTOSTENBHO. o(opMIIIeTCsl CTYJIGHTAMH | TEOPETHYECKOTro
VY2: PacyeTbl 1Mo ypaBHEHUSIM HE00X0AUMOi Jlomyckaiorcss  OTKJIOHEHMs | TIpu MOMOILM | MaTepuala U OTCYTCTBUE
MaIIMHOCTPONTEILHBIX peakmit MOCJIEZIOBATENLHOCTH. oT HeoOXoanMoil | TperomaBaTens WM | yMEHHs NPUMEHUTH
H3JEIUi Tpe6y€MOF0 HI1: TlpakTudeckue HaBBIKU CryneHThI paboTaloT | MOCIE0BATEBHOCTH XOpOIIO MOATOTOBJIEHHBIX | 3HAHMS K  PEIICHHIO
Ka4yeCTBa, 3aJaHHOrO | TPY NPOBEACHHH XMMHIECKOIO MIOJTHOCTBIO BBITIOJIHEHHUS], HE BIISIONINE | M yXK€ BBIIOIHEHHBIX HA | IPAKTHYECKOH 3aJadm.
KOJIHYECTBA pu 9KCIIEPUMEHTA CaMOCTOSATENBHO: Ha NPaBHJILHOCTb KOHEUHOTO | «OTINYHO» JaHHyI0 | PykoBoncTBo M momorns
MOAOMPAIOT HEOOXOMUMBIE | pe3ylbTaTa. CrynenTsl | pabory cryneHtoB. Ha | co CTOPOHBI
HaUMCHBIIHX  3aTpaTax ULt BBIIIONIHEHUS | HCIIONB3YIOT yKa3aHHBIC | BBIIOIHCHHE 3a7aHus | MIPermoJaBaTelis u
0OIIECTBEHHOTO TpyAaa. mpennaraeMeix  paboT B | IpernojaBaTeneM UCTOYHHKU | 3aTpadynmBacTcs MHOTO | XOpOIIO
3a71aHUHN WCTOYHWKH | 3HAHWH, BKIIIOYAs CTPAHWIBI | BPEMEHH (MOXHO JaTh | IOATOTOBJICHHBIX
3HAHUH, MOKa3bIBAIOT | aTiaca, TaOJIHIIBI U3 | BO3MOXHOCTh  JOJENaTh | CTYAEHTOB
HeoOXonnMbIe JUIs | TIpUIIOKEHMsT K ydeOHuKy, | pabory moma). CrtymeHTsl | Hed(hdEKTHBHBI o
MPOBEJICHHs NPAaKTUYECKON | CTpaHHIBI M3 CIPABOYHOM | IOKA3BIBAIOT 3HaHUs | NpHYHUHE I0XOM
paboThI TEOPETHYECKHE | JUTEPaTypbl MO IPEAMETY. | TEOPETHYECKOro TIOATOTOBKY CTY/IEHTA.
3HAHUSA, IpaKTUdecKue | 3aJaHue MOKa3bIBaeT 3HAHHE | MaTepHaia, HO

YMEHHA U HaBbIKH.

yJamuxcs OCHOBHOI'O
TEOPETUYCCKOr0 MaTrepualia

n OBJIaACHUE YMCHHUSIMH,
H606X0,ZLI/IMLIMI/I T
CaMOCTOATECIBHOTO

BEBITTOJTHCHU S pa6OTLI. MOTyT

UCTIBITHIBAIOT 3aTPyAHEHHE
P PEIICHNH KOHKPETHOH
3a7aqn.




OBITH HETOYHOCTH u

HEOPEKHOCTH B

odopMIICHHH  pe3yIbTaTOB

paboTBL.
31:  OcuoBrble  mousTHi | JuddepeHnupoBaHHBII 3aCITy’KHBaeT 3aCITy’KHBaeT 3aCIy’KHBaeT BEICTABISIETCS
TEOPHH CTPOCHHUsI BEILIECTBA, | 3a4yeT oby4aromuiics, oby4arommics, obyuaroruiics, obyuaromemycs,
3aKOHOMEpHOCTEll NPOTeKaHUs OoOHapyKUBIIHIT 0OHapyKUBIIHIT MOJNHOE | OOHApYKHBHIMH  3HAHHS | OOHAPYXUBIIEMY
XUMHYECKUX IPOIIECCOB, BCECTOpPOHHEE, 3HaHUE y4eOHOTO | OCHOBHOTO y4eOHOro | mpoOems! B 3HAHHAX
3HAHUS CBOICTB XMMMYECKUX CHCTEMAaTHYECKOE U | MaTepHaia, YCBOMBLIMK | Marepuana B  OObEME, | OCHOBHOTO  y4eOHOro
COCTMHEeHUH TEXHUYECKUX riIy0oKoe 3HaHUE YU4eOHOTO | OCHOBHYIO JIUTEPaTypy, | HEOOXOAUMOM UL | Marepuana. Onenka
MaTepHaoB. MaTtepHaa, PEKOMEH/IOBaHHYIO B | mampHeHmed y4eObl ¥ | CTaBUTCA
32: Ananutuyeckue MPEAYCMOTPEHHOTO porpamme. Onenka | npexacrosimieil paboTsl 1o | oOydarommMcs, KOTOpbie
BBIPa)KEHUSI 3aKOHOB XUMUHU MpOrpaMMon, ycBOMBLIMH | "Xxopouio" BBICTABISIETCSL | MpOodecCHH, 3HAKOMBIX C | HE MOTYT MPOJOJDKHTH
Vi: IIpumenenue OCHOBHYIO JIUTEpPaTypy U | OOydYaroI[umcs, OCHOBHOM  JIMTEpaTypoil, | oOyueHue WU
TEOPETHYECKHX TONOKEHUH U 3HAKOMBIH ¢ | mokazaBHIUM PEKOMEH/I0BaHHOH MIPUCTYIUTH K
3aKOHOB XHUMUH Ul PELICHHs JIONOJIHUTENbHOM CUCTEMAaTHYECKUI XapakTep | HporpamMMmoii. Ouenka | mpodeccHOHATbHOM
TEXHOJOTHYECKHX 3a]ad JITEPATYPOH, 3HAHUH 110 AUCIUILTHHE 1 BBICTaBILIETCS JEeATEILHOCTH o
V2: TlpoBoauTh pacyersl MO PEKOMEHI0BaHHOI CIOCOOHBIM K ux | oOywarommmces, OKOHYaHUU
YPaBHEHHUSM peaKLui MPOrpaMMON. CaMOCTOSATEIbHOMY JIONYCTUBIIUM 00pazoBaTeIbHOrO
H2: HaBbiku ananm3a CBOWCTB MOTIOJTHEHUIO U OOHOBJICHHIO | TOTPELIHOCTH B OTBETE HA | YUPEKICHHS 6e3
BEILECTB B CBSI3H C UX COCTABOM B xoze JanbHeHIe | JK3aMeHe u IpH | JONOJIHUTEIbHBIX
U CTPOCHHEM yueOHOit padotsl U | BBIIOJHEHUU 3aHATHI no

npoeccHOHATEHOM 9K3aMEHAIIMOHHBIX paccMaTpuBaeMoit

JIESITEIIBHOCTH. 3a7aHUi, HO 00JIAJAIOIMM | JUCHHUILIMHE.

HEOOXOAUMBIMU 3HAHHAMHU
JUIs WX YCTpaHEHMs MOx
PYKOBOZACTBOM
IpenojaBarTens




