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1o npo¢uiio: TexHoI0rus MauHOCTPOSHHS

(opma 00yueHHS: OUHO-3a0UHAs

O6mas TpyI0eMKOCTh JUCITUILUIHHBI COCTABJISET: 4 3a4eTHBIX €/IMHUI]

CemecTpsl
Buz yqeGHoii paboTs Beero
4acoB 2
KouTakTHbIe 3aHATHSA (BCEro) 42 42
B Tom uucne: - -
Jlexuuu 16 16
[MpakTnueckue 3auaTus (I13) 10 10
Cemunapsi (C) - -
JlaGoparopuble padotsl (JIP) 16 16
CamocTtosaTeabHas padoTa (Bcero) 102 102
B Tom uncne: - -
Kypcosoii mpoekT (paboTa) = =
PacuerHo-rpadiueckue paboThl - -
Pedepar - -
pyaue gudsl camMocmosmensHoi padonol = =
BHI npoMexyTOUHON aTTecTalny (3a4eT, IK3aMeH) - saYeT
O06was Tpy10eMKOCTh qac 144 144
3a4. e/l 4 4
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AHHOTAIUS TUCIUNINHEI

Has3zeanue
Xumus

OUCUUNTTUHDL

Homep |AKa0emuttec1<m7 200 | | cemecmp | 2
15.03.05 «KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00eCTIedeHHE

Kadgheopa Ilpozpamma MAaLIMHOCTPOUTENBHBIX IPOU3BOACTB» (YPOBEHb OakalaBpuara),
npoduinb «TexXHOIOT M MAIIMHOCTPOCHHS)

Cocmaegumens Yepemanos U.C., k.X.H., JOIICHT

Henu u 3a0auu
OUCUUNTIUHDL,
OCHOBHbIE MeMbl

Heau: dopMupoBaHHe y CTyJCHTOB XHMHYECKOTO MBIIUICHHS, O3HAKOMIICHHE ¢ (hopmMaMu NpHMEHEHHS
XMMHYECKHX 3aKOHOB M IPOIECCOB B COBPEMEHHOM TEXHMKE, 3HAKOMCTBO CTYIEHTOB CO CBOMCTBaMHU
TEXHUYECKUX MaTepUaoB.

3amaum: [lpuoOpereHne 3HaHMH B OOJACTH OCHOBHBIX 3aKOHOB COBPEMEHHOW XUMHH, HPEJICTABICHHUS O
TePMOAMHAMUKE U KUHETUKE XUMUUECKUX MPOIIECCOB, CBOMCTBAX COBPEMEHHBIX MaTEpHAIIOB.

3naHus: OCHOBHBIC MOHATHUS TEOPUU CTPOCHHUS BEIIECTBA, 3aKOHOMEPHOCTEH NPOTEKAHUS XMMUYECKHX
IIPOLIECCOB, 3HAHUS CBOMCTB XMMUYECKHUX COCIUHEHNI TEXHUYECKHX MaTEPUAIIOB.

Ymenus: IlpuMeHeHHE TEOPETUUECKUX MOJOXKEHUM UM 3aKOHOB XUMHUHU [UIsl  PELIEHUS
TEXHOJIOTUYECKUX 3a]ay.

Haspikn: IIpakTHdyeckre HaBBIKK IPU MPOBEICHUN XUMHYECKOTO HKCIIEPUMEHTA.

Jlexkuun (ocHOBHBIE TeMbl): CTpoeHHE aToMa M NEpUOANYECKasl CUCTEMa, XUMHUECKash CBSI3b U CTPOCHHE
BEIIECTBA, OCHOBBI XMMHUYECKOH TEPMOJUHAMUKH. XUMHUYECKasi KHHETHKA M KaTalu3. DIEKTPOXUMHUYECKHE
npoiieccel. PacTBOpbI U IUCTIEPCHBIE CUCTEMBI.

JladopaTopHble padoTbl: V3yueHrne 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX MpoIrieccoB. DPU3NUECKUA,
XUMUUYECKUN 1 (DU3UKO-XUMUYECKUH aHaJIN3.

OcHognasn OOmas xuMus [DNeKTpoHHBIH pecypc] : yueOHO-MeToaudeckoe nocobue / coct. M. 1. ITantioxuna [u ap.].
aumepamypa — DIIEKTPOH. TEKCTOBbIE AaHHbIe. — ExarepunOypr : Ypanbsckuil Gpenepaibubiii yausepcutet, 35C ACB,
2013. — 92 ¢. — 978-5-7996-1055-5. — Pexum moctyna: http://www.iprbookshop.ru/68358.html
W36panHble r1aBEl 00IIeH XUMUAN. XUMIYECKast CBA3b [ DJMEKTPOHHBIN pecypc] : yaeOHOe TTocoOue s
CTYICHTOB TEXHUYECKHX clienuaipHocTelt By30B / A. I'. lenos, C. U. TromeHoBa, 0. H. 3aiinesa, JI. B.
3penoBa. — 2-¢ u31. — DNEKTPOH. TeKCTOBEIe MaHHbIe. — M. : OkOOHHC, 2015. — 66 ¢. — 978-5-91936-
066-7. — Pexxum moctyna: http://www.iprbookshop.ru/71461.html
Texnuueckue VYueOHBIE ayqUTOPHM AT HMPOBEICHUS 3aHSATHH JICKIMOHHOTO, CEMHHApPCKOTO M JIAOOpaTOpHOTO THIIA,
cpeocmea TPYIIOBBIX M WHAWBUIYaIbHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOJS YCHEBAEMOCTH W HPOMEXYTOYHOM
aTTecTalvy 00yJyarouuxcs, Uil CAMOCTOSTEJIbHON pabOThI CTY/ICHTOB.
Komnemenyuu Ilpuodpemaromcen cmyodenmamu npu 0C60eHUU OUCUYUNTUHDL
Oébwenpogheccu OIIK-1 criocoOHOCTh MCTIONIB30BAaTh OCHOBHBIC 3aKOHOMEPHOCTH, JCHCTBYIONINE B MPOIECCE M3TOTOBICHUS
OHalbHbIE MaIIMHOCTPOUTENBHBIX M3/IeINi TpeOyeMoro KadecTBa, 3aJJaHHOTO KOJMYEeCTBA NPH HAaUMEHBIINX 3aTparax
00IIECTBEHHOTO TPYJIa.
Dopma nposedenus IlIpakmuueckue Jlabopamopmuvie Camocmoamenvnasn
3auemmnwix . Jlexyuu
counuy 4 3anamuil 3aHAMUA pabombol paboma
Bcero wacos - 144 16 10 16 102
Buown ugh.3au [Honyuenu
Aud KIT/KP i
KOHmpoas |/3a4/ K3 € OLICHKH
_ [ToaroroBka K MPaKTUYECKHM ,
dopma nposedenus
Ycnoeue 3auema «yIOBJIETB . | mabopaTopHbIM paboTaM ,
Juddepenn camocmoamenvhoi
. OuCHUNIUHbL OpHTEIBHO KOHTPOJIBHBIM paboTam,
dopmui NPOBAHHBIH HeT pabomui N
», 3a4€Ty.
3aqeT «XOpo1Io»,
«OTJIAYHO»

Ilepeuens oucuyunnun, 3HaHUe KOMOPBIX
Heo0X00UMO ONA U3yUeHus OUCYUNTIUHD

Xumust (cpennee (moiaHOE) obmIee 00pa3oBaHKe), GpU3MKa , MATEMATHKA.
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http://www.iprbookshop.ru/71461.html

1. Hean u 327244 AMCHUIINHBI:

Heanb: sBrusercs GopMUPOBAHUE Yy CTYJEHTOB XUMHYECKOTO MBIIIUICHHS, 03HAKOMIICHHE C
dbopMaMu TPUMEHEHUST XWMHUYECKUX 3aKOHOB M IIPOLIECCOB B COBPEMEHHOH TEXHUKE,
3HAKOMCTBO CTYJIEHTOB CO CBOMCTBAMHU TEXHHUYECKUX MATCPUAJIOB.

3agauu aucnumimHbl: [IproOperenue 3HaHUi 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 ITPOLCCCOB, 3HAHUA CBOMCTB XMMHUYECKHX COCIUHECHHUN TEXHUICCKUX MaTCpuraioB.

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. Mecto 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 XUMHYECKHUX TPOIECCOB.

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/IbTaTaM 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. AHaITUTUYECKNUE BBIPAKCHUSI 3aKOHOB XUMUHU
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. [IpoBOINUTH pacyeThl 110 YPABHEHUSIM PEAKIIUN
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 Komnerennuu, npuodperaembie B X0/1e H3y4YeHHUs TN CHUUIIIMHBI

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 KadecTBa, 3aJaHHOIO KOJIMYECTBa MIpH
HAUMEHBIIINX 3aTpaTax O0IIEeCTBEHHOTO TPY/Ia.

4. CTpyKTypa u cojep;KaHue TUCHHUILINHBI (MOLYJI5)
4.1. Pa3nesibl AMCHMIVIMH M BBl 3aHATHH

Buasbl yue6Hoii padorhl,
BKJII0Yast
CaMOCTOSATEJIBLHYI0
padoTy CTyIeHTOB H
TPYAOEMKOCTH (B Yacax)
nex  mpax | 1a6 |CPC*

DopMbI TEKYLIEr0 KOHTPOJISt
ycneBaeMoCTH (no neoenam
cemecmpa)

[DopMa NpoMesKyTOYHOI aTTecTAuH
(no cemecmpam)

Paznen
JUCIUILITHHBI

Cemectp
Hepeas
ceMecTpa

BrinosiHeHnE 1 OTYET MO
CaMOCTOSITENIbHOI,

4 | 2 | 4 | 22 | npaKTHYECKOH U
nabopaTopHOl padore.
KonTponbHas pabora Nel

1 | OcHOBHBIE 3aKOHBI XUMHAU 2

BrimonHenue u oT4eT Mo
CaMOCTOSTCIBLHOM,

4 | 4 6 | 26 | nmpakTHyeckoi u
nabopatopHo# padore.
KonTponbnast pabota No2

Teopust XuMHUYECKUX 2
HPOLIECCOB

O ooONO U hWDN P

BelntonHenue u otyer no
CaMOCTOSTEIbHOM,

3 | XuMu4eckne CuCTeMbI 2 4 | 2 | 4 | 26 | mpaKkTUYECKOH U
nabopaTopHoii pabore.
KonTponbHas padorta Ne3

el el
WM Rk O

BrimonHeHue u 0T4eT Mo
14 CaMOCTOSTCILHOM,

4 | Teopus ctpoenus Bemecta | 2 | 15 | 4 2 2 | 26 | mpakTH4eCKOH 1

16 naboparopHot padore.
KontponbHas pabora Ned

3aueT ¢ OlEeHKOMN 2 | Bompocs! k 3agery

Bcero 3a cemectp, B TOM
YHUCJIe KOHTPOJIb 16 | 10 | 16 | 102
CaMOCTOSITENTLHOM pabOThI

4.2. Conep:xanue pa3iesioB Kypca

3uanusa | Ymenus | HaBbiku
(Homep | (HOMep (Homep
u3 3.1) u3 3.2) u3 3.3)

Ne Pa3gen
n/n JTUCIHHUILINHBI

1 IIpeamer XuUMHHU. CBSI3b XMMMH C IPYTMMH HvayKaMI/I. aTOMHO- 3 1,2 1,3
MOJIEKYJISIpHAsl TEOpUsl. NOHATHS: XUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, KOJMYECTBO BELIECTBA, AJUIOTPOIMS, OTHOCHUTEIbHAS
MOJIEKYJIsIpHast U MoJsipHass Macca. OCHOBHBIE 3aKOHBI XUMHH:
3aKOH COXPAaHEHHs MacChl M DJHEPruUM, 3aKOH IIOCTOSHCTBA
COCTaBa, 3aKOH KPaTHBIX OTHOIIEHUH, ra30Bbl€ 3aKOHBI, 3aKOH

ABorazpo, 3aKOH SKBUBAJIEHTOB. Teopus CTPOEHUS
opraHuueckux BemecTB. OpauHapHblE M KpaTHBIE CBSI3M.
N3omepus OPraHUYECKUX BEIIECTB. Kinaccudpukanus

OPraHUYeCKNX COCAMHEHUH.




Xumudeckass — TSpPMOAMHAMHUKA:  HpPEAMET  PAacCMOTPEHHS.

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

paBHOBECHBIE CHCTEMBI. (pyHKIuHM cocTtosHuA. [lepBeI 3aKoH
TEPMOAMHAMMKH.  BHYTPEHHSSI  ODHEprust U DHTaIbIHUA.
TEIUIOEMKOCTb. TEPMOXUMHUSL. SHTAIBINHU 0OpPa30BAHUS BEIECTB.
3aKOH recca U CHEACTBUA M3 Hero. Bropoit 3akoH
TEPMOJAMHAMUKH. CaMOIPOMU3BOJIbHBIE PaBHOBECHBIE IPOLECCHI.
TepPMOAMHAMUYECKAsE BEPOATHOCTb. SHTPOIUS. CMBICI YHTPOIUH.
pacder sHTpommu. JHepruu [mnb66ca 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 KOHLEHTpAUUH Ppearupyrolux
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. MHorocraauiiHele Ipoueccel. JIuMUTHpyOIIas CTaaus.
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 Paynsa. D0ysmuockonust 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 AIEKTPOIUTEI.
PacTBOPHUMOCTE 31EKTPOIHTOB B BOAE. PaBHOBeCHs B pacTBOpax
TPYAHOPACTBOPHUMBIX AJIEKTPOJIUTOB. [pousseneHne
PacTBOPUMOCTH. CrnaObie AJIEKTPOJIHTHL. KoncranTa
mucconmanui.  Crynendaras —mucconmanus. CoOTHOIIECHHE
CTYNCHUYATHIX KOHCTAHT IUCCOIUALMU. 3aKOH pa30aBIcHHS
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  TOTeHOWAN.  MeXaHW3M  BO3HHKHOBCHUS.
CranpgapTHelii  nmoTeHuuan. Bopopomauslii  anektponx.  Psg
HanpsDKeHuH MetawioB. [anpBanmdeckue 3meMeHTH. CXeMsl
anucu. [lomspusanmust mnpu  pabore amementoB. IJIC

OKHCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKL{Hﬁ. VpaBHeHne
Hepucra. Hanpasnenne OBP. Cesizp DJIC ¢ sneprueii ['166ca u
KOHCTaHTOMI PaBHOBECHS. IMpouecchr ANIEKTPOJIN3A,

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
OiinmTeiina. KBaHTOBas MeXaHMKa O CTPOGHHM aToMa.
Kopmyckymsipao — BoHOBOH nyanm3m. [Ipuaiun [NeiizenOepra.
Vpasuenne Ipenunrepa. CymHocTs pemieHus. BonHoBas
(yHKums, aromHas opOutans. CBoiicTBa aTOMOB: AaTOMHBIH
panuyc, OSHEprusi MOHM3AallMM M CPOACTBO K DIEKTPOHY,
ANIEKTPOOTPHIATENFHOCTh. 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 0OpazoBanms. Mepa mnpouHocTH. OCHOBHEIE
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 BHYTPUMOJIEKYJSPHBIX 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 COCIMHEHHS BBICIIETO MOPSIKA
(xomrmiekcel). Koopmmuammonnass Teopust Bepruepa. Twurmsr
KOMIUIEKCHBIX COCTMHEHHH.

4.3. HaumeHOBaHHe TeM JIAGOPATOPHBIX PadoT, MX cojiep:KaHUe U 00bEM B Yacax

0 ° paszaeJia T MK
N Ne pasne HanmenoBanue J1a0opaTOpHBIX padoT PYOEMICO
n/n JUCIHMILIMHDBI cTh (4ac)

OrnpeneneHre MOJSPHOM MacChl SKBUBAJIEHTa MEAU METOJIOM 2

1. 1 3EKTPONU3a 2
OnpezeneHre aTOMHOTO pajnyca MeTajia

XuMuyeckasi KHHETUKA U KaTaJu3 2

2. 2 OnpeneneHue TeIIOBOro 3G G eKTa XUMUIECKOH peakiuu 4

N3ydenne oO1ux CBONCTB pacTBOPOB 2

3. 3 W3yuenue paboThl KOPPO3HOHHBIX 3JICMECHTOB 2

4. 4 W3y4yeHnue cBOMCTB MOIMMEPHBIX MaTEpUAIOB 2

Bcero 16

4.4. HaumeHOBaHHe TeM NPAKTHYECKHX padoT, MX coJep:KaHue U 00beM B Yacax

0 ] a T MK
N Ne pasnen HanMeHoBaHMe MPaKTHYECKUX PadoT PYLOEMKO
n/n JMCIUATTHHBI ¢Th (4ac)
1. 1 PacueTsl 10 ypaBHEHUAM peakLuil 2
2. 2 PacueTsl B XUMHUYECKOM TEpMOIMHAMUKE 4
3. 3 Pacuer koHLIEHTpaluu pacTBOPOB 2
4. 4 OCHOBBI TEOPUU CTPOCHHUS BEIIECTBA 2

Bcero 10
5. CoaepxaHue caMOCTOSITEIbHOH PpadoThl cTyaeHTOB. OLEHOYHbIE CpeAcCTBa A
TEKYIIECT0 KOHTPOJIA YyCHEBAEMOCTH, l'[pOMe)KyTO‘-lHOﬁ arrecraluu Mmoo uarToram
OCBOCHMA NTUCHUIIJINHDBI
5.1. Coaep:xkaHue caMOCTOSITeJIbHOWH padoThI
Tpynoem-
No Ne paznena pya
HaunMmenoBaHue tem KOCTb
/1 | AUCHUATUIHHBI
(dac)
1. 1 ATOMHO — MOJIEKYJISIpHOE yueHHE. ['a30BbI€ 3aKOHBI. 22
2 2 Mopnenn atoma Pesepdopma m bopa. Crpykrypa Ilepnommueckoii 26

) CHCTEMBI XHIMHUYECKUX IIEMEHTOB
3. 3 OO01u1re MPUHIIKITE TOTyYSHHS METAJLIOB 26
4. 4 ITpaktudeckoe 3HaueHrne OBP B TexHUKE U TEXHOJIOTHH 26

3ader ¢ OLEeHKOI 2
Bcero 102

5.2. OueHoYHbI€e CPEACTBA, MCIIOIB3YEMbIE TSI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U
IPOMEXYTOUYHOW aTTecTaluu OOy4aromMXCs MO WTOraM OCBOEHHUS JUCHMIUIMHBI, UX BUABI U
¢dbopMbl, TpeOOBaHMS K HUM M ILIKaJbl OLEHUBAHUS MpPHUBENEHbI B IPUIOKEHUU K paboueit
nporpamMme JUCHUIUIMHBL «DOHJ OLICHOYHBIX CPEACTB IO JUCLUILIMHE «XUMUSA», KOTOPOE
odopmisieTcs B BUE OTAEIBHOIO JOKYMEHTA.




6. YueOHO-MeTOAUMYEeCKOe U HHPOPMALNIMOHHOE O0ecnieueHne TUCIMITUHBI.

a) OcHoBHas JqUTEpPaTypa

Ne Ton

HaunmenoBanue KHUTH

/o W30aHUS

OOurast xuMusi [DICKTPOHHBINA pecypc] : yueOHO-MeTomuueckoe mocobue / coct. M. U.
1 [ManTroxunHa [¢ 1mp.]. — DIEKTPOH. TEKCTOBBIE HaHHBIE. — EKaTepuHOYpT : YpaibcKuit 2013

¢denepansubrii yauBepcutet, O6C ACB, 2013. — 92 ¢. — 978-5-7996-1055-5. — Pexum
nocrymna: http://www.iprbookshop.ru/68358.html

W36panHble T1aBEl 00mIel XUMUH. XUMHYECKas CBs3b [DIEKTPOHHBIN pecypc] : yaeOHoe
mocobre s CTYyNEHTOB TEXHHYECKMX cnenuanbHocTedt By30B / A. I'. Jlemos, C. U.
2 Tromenoga, 10. H. 3aiinesa, JI. B. 3penoBa. — 2-¢ u3a. — DIEKTPOH. TEKCTOBHIE JaHHBIE. 2015
— M. : 3kOOnuc, 2015. — 66 c. — 978-5-91936-066-7. — Pexum mocryma:
http://www.iprbookshop.ru/71461.html

0) lonoiHUTe/ILHASA JUTEPATypa

Ne Ton
HanmMeHoBaHue KHUTH
/11 W3JIaHUS
Jlymeiixo, T. T'. BBegenue B 00myro xumuto [IneKTpoHHBIA pecype] : yueOnuk / T. T.
1 Jlyneiiko. — DNeKTpOH. TEKCTOBbIE NaHHbIe. — PocToB-Ha-/lonHy : KOxHbIN denepanbHbIii 2010
yauBepcuter, 2010. — 232 c¢. — 978-5-9275-0763-4. — Pexum pocryma:

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

Tuxonos, I'. I1. O6mmas xumus. Yacts | [DrekTponublii pecype] : yueOHOe mocobue s
2 CaMoCTOATENbHOM moaroToBkd cryneHtoB / I'. II. THXOHOB. — DJEKTPOH. TEKCTOBbIC 2006

naHHele. — M. : MoCKOBCKasi TOCyJapCTBeHHAs akaJeMusi BOJHOIO TpaHcmnopra, 2006. —
192 c. — 2227-8397. — Pexxum moctyma: http://www.iprbookshop.ru/46291.html

Tuxonos, I'. II. O6mas xumus. Yacts II [DnexrponHslit pecypc] : yueOHoe mocobue st
3 CaMOCTOATENFHOW MOATOTOBKH CcTyAeHTOB / I'. II. TMXOHOB. — DJIEKTPOH. TEKCTOBBIC 2007

naHHble. — M. : MOCKOBCKasi rocy1apCTBEHHAs akaJleMHUsl BOAHOTO TpaHcnopra, 2007. —
323 ¢. — 2227-8397. — Pexxum pocryna: http://www.iprbookshop.ru/46292.html

Hupenscon B.I'. KBantoBas xumus. Monekyibl, MOJEKYJSIPHbIE CUCTEMbl U TBEPIbIC
4 Tena: yaebHoe mocodue / Hupenscon B.I'.— M.: BUHOM. Jlabopatopust 3Hanui, 2012. 2012
http://www.iprbookshop.ru/4580

13.
14.
15.
16.

17.

B) Ilepedenn pecypcoB nHGPOPMAITHOHHO-KOMMYHUKAIMOHHOM ceTn UHTepHeT:
Onekrponnas oudanoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

basza nanneix Hay4noit snextponnoii oudanotekn eLIBRARY.RU https://elibrary.ru/
baszamannbix Web of Science https://apps.webofknowledge.com/

ba3a mannbpix Scopus https://www.scopus.com MupopmanmonHas cucrema «EnxmHoe OKHO
JOCTyTa K 00pa3oBareabHbIM pecypcam» http://window.edu.ru

. CipaBouHo-mipaBoBas cuctema «I"apanT» http://www.garant.ru
. becrinatHas snextponHHas MHTepHeT OMOIMOTEKa HOPMATMBHO-TEXHUYECKOW JUTEpaTyphl

TexJIuthttp://www.tehlit.ru/

. baza nanHbIX npodeccrnoHanbHbIX cTaHAapTOB MUHHCTEPCTBA TPYAa U COLUAIBHOMN 3alUThI

PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-
professionalnykh-standartov/

®enepanbHas rocynapcTBeHHas MH(opManmoHHas cucreMa «HaruoHanmbHast 3EKTpOHHAS
oubmoTeka» https://H30.pd

HanmonanbHeii mopran onnaite o0ydenust «OTkpbeiToe oOpazoBanue» https://openedu.ru
basbl maHHbIX MHHHCTEPCTBA SKOHOMUYECKOT0 pa3Butus Pd http://www.economy.gov.ru
OdunmnansHeiii calit deneparbHOr0 areHTCTBA IO TEXHUYECKOMY PETYJIMPOBAHHIO W
metposoruu http://protect.gost.ru/

MupoBast uudpoBas Oubamoreka https://www.wdl.org/ru/ DnexTpoHHas OubIHMOTEKA
Programmer’sKlondikehttps://proklondike.net/

r) IIporpamMHoe oGecrieyeHue:

1. Microsoft Office 2016.

2. Apache OpenOffice (cBo6omHO pacmipocTpansiemoe [10)
3. KMPlayer (cBoboaHOE IpOrpaMMHOE 00ECIICUCHHE)



http://www.iprbookshop.ru/68358.html
http://www.iprbookshop.ru/71461.html
http://www.iprbookshop.ru/46928.html
http://www.iprbookshop.ru/46291.html
http://www.iprbookshop.ru/46292.html
http://www.iprbookshop.ru/
https://elibrary.ru/
https://apps.webofknowledge.com/
http://window.edu.ru/
http://www.garant.ru/
http://www.tehlit.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-professionalnykh-standartov/
https://нэб.рф/
https://openedu.ru/
http://www.economy.gov.ru/
http://protect.gost.ru/
https://proklondike.net/

4. FastStone Image Viewer (cBoO0OaHOE MPOrpaMMHOE 00CCIICUCHHUE)
5. Acrobat Reader XI (cBob6oaHOE MporpaMMHOE 00ecIIeUeHuE)

1) MeTOAMYECKHEe YKAZAHUS:
1. Tpy6auea JI.B., Uepenano N.C., TpybaueB A.B. u np. JlabopatopHas mocyna u
00opy/soBaHUE B XUMHUECKUX JIabopaTopusax. YueOHo-MeToauyeckoe nocodue. Mxesck: M3a-Bo
yal'y, 2018. - 152 c.

2.  Meroauueckue peKOMEHIAlUHU M0 MPOBEACHUIO paboOT — y4eOHO-METOANMYECKOe Tocooue
[0 OpraHM3alMU CAMOCTOSTEIBHOH paboThl OOyyarommuxcs: JUisi OOydYaroumxcs IO
HampaBjaeHuto 1noArotoBku 15.03.05 - KoOHCTpYKTOpPCKO-TEXHOJOTHYECKOE obecreueHre

MAaIIMHOCTPOUTEIBHBIX MPOU3BOACTB/ cocT. P.M. bakupos, E.B. UymakoBa. — Borkunck: U3g.
B® ®I'bOY BO «MxI'TY umenn M.T. KamamnukoBay, 2019. — 15c¢. — Pexxum pocryna:
http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf

3. OdopmieHue KOHTPOIBHBIX padOT, pedepaToB, KYpCOBBIX pabOT W MPOEKTOB, OTYETOB
[0 TPAaKTUKE, BBIMTYCKHBIX KBAIM(UKAMOHHBIX padoT: MeToandeckue ykasanus/ cocT.: A.}O.
VYpazbaxtuna, P.M. bakupos, B.A. CmupHoB — Botkunck: Uzn. BO® ®I'bOY BO «MxI'TY
UMEHHU M.T. Kanamraukosa, 2018. — 25c. — Pexum JOCTYyTIa:
http://vfistu.ru/images/files/Docs/metodichka_po_oformleniu_v3.pdf

7. MarepuajibHO-TeXHHYeCKOe o0ecrnedeHne TUCHUTIINHBI:

1. CroenuanpHble mnoMelleHUs - Yy4yeOHble ayIUTOpPUM JJs [POBENCHMS: 3aHATHH
JIEKIMOHHOTO THIA, TPYNIOBbIX U MHIUBUAYAIbHBIX KOHCYJbTAIMil, 000pyI0BaHHbIE JOCKOH,
CTOJIaMH, CTYJIbSIMHU.

2. CrenuanpHble TIOMEIIEHUS - Yy4yeOHbIE ayIUTOPUM Uil TPOBEACHHS: 3aHATHHA
CEeMMHAPCKOI'0 THIA, IPYIIOBBIX U UHIMBUAYAJIbHBIX KOHCYJIbTALUH, 000OPYI0BaHHBIE TOCKOH,
CTOJIAMH, CTYJIbSIMHU.

3. CneuuanbHble NOMEIIEHUs - YyueOHble ayJIUTOPUM Ui HPOBENEHUS: 3aHITUH
7a00paTOPHOTO THMA, TPYIIOBBIX W HWHIUBUAYAIBHBIX KOHCYJbTAlMH, OOOPYIOBaHHEIE
crielManbHBIMU IPUOOpPaMU U YCTAHOBKAMHU, JJOCKOH, CTOJaMHU, CTYJIbSMHU.

4. CneuuanbHble MOMEIICHUS - YUeOHbIE ayTUTOPUU JIJIsl IPOBEICHUS TEKYILEro KOHTPOJIS
yCIIEBaEMOCTH U MPOMEXKYTOUHOW aTTecTaluu oOydyaromuxcsi, 00OpyHOBaHHbBIE JOCKOM,
CTOJIAMH, CTYJIbSIMHU.

5. CneuunanbHble NOMENIEHUS - y4eOHbIE ayIUTOPUM JJsl OpraHU3alMl M TPOBEIEHUS
CaMOCTOSITENIbHOM pabOThl CTYJAEHTOB, OOOPYJOBAHHbIE KOMIBIOTEPAMH C BO3MOYKHOCTBHIO
MOJKJIIOUEHUS K ceTH «IHTepHeT», CTOIaMHu, CTYJIbsIMHU.


http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf
http://vfistu.ru/images/files/Docs/metodichka_po_oformleniu_v3.pdf
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MHWHOBPHAYKU POCCUN
BoTtkunckmii Grmman
DenepanbHOTO rOCY1apCTBEHHOTO OIOKETHOTO 00pa30BATEIBHOTO YUPEIKICHHS
BbICILIEr0 00pa30oBaHUs
«>KeBCKHM IOCYJapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET
nvenn M.T. KanamHukoBay»

(B® ®T'BOY BO «MkI'TY umenu M.T. KananraukoBay

Kadenpa «EcrecTBeHHBIC HAyKH U HHPOPMALMOHHBIE TEXHOIOTHI

®OHJI
OLIEHOYHLIX CPEJICTB

MO JUCLUTIAHE

XUMUs
(HAaUMEHOBaHUE JUCLMILIMHBL)

15.03.05 «KOoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eceueHrue MAITMHOCTPOUTENBHBIX
[IPOU3BOJICTBY

(ndp 1 HAMMEHOBaHKE HATIPABIICHHS/CIIEIIMATBHOCTH)

TexXHOIOTHNsI MAITMHOCTPOCHHUS
(nanmeHOBaHHe POGHIIS/CICNHATFHOCTH/MATHCTEPCKOI IPOrPaMMBbI)

Oakajas
KBaJ'II/I!lQI/IKa 1558 !CTCHeHb) BI)IHYCKHI/IKa



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




