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Kagenpa — EcTecTBeHHbIE HAYKH U pHGOPMAIIHOHHBIE TEXHOJOTHH

Cocrasutens — dmocuase Jlna TapuenoBHa. CTapIIAi IPEMoIaBaTellb;
InbaksH Aupy [ amIeToBrY, CTAPIINH NPENoAaBaTe/lb.

PaGouas mporpamMma COCTaBlieHa HAa OCHOBaHUM ®r'OC BO 1o nampasjienuto moarotokd 15.03.05
«KOHCTPYKTOPCKO-TEXHONOTHIECKOE  00ECIeIeHNe MAIIMHOCTPOUTENLHEIX IPOM3BOICTBY (YPOBCHB
Gaxanaepuara), Ne 1000 ot 11.08.2016 1 yTBep/€HA HA 3aCC/IAHAH xadeapsl

I[IPOTOKOII OT & 05 » Q&&U&q Ne_(.

3aBeayronmii Kadenpoii « ECTCCTBEHHbIC HAYKH U uH(DOPMALHOHHBIE TEXHOJIOTHH )
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K.B. CeHnTaxoB

COI'TACOBAHO

[Ipencenarens yueOHO-METOJHUCCKOH KOMHCCHH

110 HanpasaeHuio oAroToBkH 15.03.05 — KonerpykropeKo-
TeXHOJOTHYeCKoe o0ecreyeHne MallliHOCTPOUTE/IBHBIX
IPOM3BOJCTB, TPoQuTE — TeXHOIOT s MAMHOCTPOSHHUS

o A.H. Hlensnsxos

« 05 » éa 20491‘.

KosmuecTBo yacoB paboueil IPOrpaMMEl COOTBETCTBYET KOJIMYECTBY 4acoB pabouero yueOHOro TMiiaHa
HanpaBlIeHUs  MOATOTOBKH 15.03.05 —  KoHCTpyKTOPCKO-TEXHOIOTHUECKOe  oOecrevyeHue
MAIIMHOCTPOUTENLHBIX MPOM3BOICTBY, TPOQHIL — TeXHOIOIHs MAIIMHOCTPOSHUS

Benymmii crierpannct yueOHoM yacTu
B® ®I'BOY BO «MxI['TY numenn M.T. KanamnnukoBa

(/ C./ Conorsesa JI.H.
« 06 » Ue‘ 2049 r.




AHHOTANUs K JUCIHUTUINHE

Has3zeanue
Xumus

OUCUUNTTUHDL

Homep |AKa0emuttec1<m7 200 | | cemecmp | 2
15.03.05 «KoHCTpYKTOPCKO-TEXHOJIOTHIECKOE O0ecTIedeHrEe

Kagpeopa Ilpozpamma MAaIIMHOCTPOUTEIHHBIX IPOU3BOACTBY (YpPOBEHb OaKalaBpHara),
npoduib «TexXHOIOT U MAITHHOCTPOCHHS»

Cocmagumens 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 CBOMHCTBaMHU
TEXHUYECKUX MaTepUaoB.

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

3naHusi: OCHOBHBIC MOHATHUS TEOPUU CTPOCHHUS BEIIECTBA, 3aKOHOMEPHOCTEH IPOTEKaHUS 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 XUMHUYECKOTO SKCIIEPUMEHTA.

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.

JladopaTopHbie padoTbl: V3yueHrne 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX MpoIieccoB. PU3NUECKUA,
XUMUUYECKUN 1 (DU3UKO-XUMUYECKUH aHaJIN3.

Ocnosnasn Oourast xumust [ DIEKTPOHHBIHN pecypce] : yueOHO-MeToquueckoe mocobue / coct. M. 1. TlanTioxuna [u ap.].
aumepamypa — DJIEKTPOH. TEKCTOBbIC aHHbIe. — EkatepunOypr : Ypanbckuii dhenepanbbiil yausepcureT, 95C ACB,
2013. — 92 ¢. — 978-5-7996-1055-5. — Pexum mocryna: http://www.iprbookshop.ru/68358.html
W36panHble r1aBEl 00IIeH XUMAN. XUMIYECKast CBsI3b [ DIEKTPOHHBIN pecypc] : yaeOHOe ocooue s
CTYJICHTOB TEXHUYECKHX crieruaipHocTeil By30B / A. I'. JIlenos, C. 1. Tromenoga, 0. H. 3aiinesa, JI. B.
3penoBa. — 2-¢ u3ll. — DJIEKTPOH. TeKCTOBbIe nanHbie. — M. : DkOOHuc, 2015. — 66 ¢. — 978-5-91936-
066-7. — Pexxum moctyna: http://www.iprbookshop.ru/71461.html
Texnuueckue VYueOHble ayauTOPUM JJIsi NPOBEICHUS 3aHATHUH JICKIMOHHOTO, CEMHHApPCKOTO U JIaOOpaTOpHOIo THIIA,
cpeocmea IPYIIOBBIX U WHJIUBUIYaJIbHBIX KOHCYJIbTAlUd, TEKYILEr0 KOHTPOJS YCIIEBAEMOCTH M IPOMEKYTOYHOU
aTTecTalvy 00yJYarouuxcs, Uil CAMOCTOSTEIbHON pabOThI CTYJICHTOB.
Komnemenyuu Ilpuodpemaiomcen cmyoenmamu npu 0C60eHUU OUCUUNTUHDL
Oowenpogheccu OIIK-1 cnocoOHOCTh HCTIOIB30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JCHCTBYIONIME B MPOIIECCE W3TOTOBJICHHUS
OHAJIbHblE MAaIIMHOCTPOUTECIIBHBIX H3}IeHHﬁ Tpe6yeMoro Ka4ye€CTBa, 3aJaHHOI'0 KOJMYECTBA IIPU HAMMCHBIIUX 3aTparax
00IIIECTBEHHOTO TPY/A.
Dopma nposedenus Ilpakmuueckue Jlabopamopnule CamocmoamenvHnasn
3auemnvix . Jlexkyuu
counuy 4 3anamui 3anamus padomol paboma
Bcero vacos - 144 6 4 6 128
Buow Augp.3au KIUKP [omyuenue .
Kkonmpons | 3au/ k3 OTIEHKH — ®opma nposedenun OJITOTOBKA K MPAKTUICCKHM ,
Tinddepertr Yecnosue 3auema YAOBICTBOPHT | 0o o enbTOl nmabopaTopHBIM paboTam ,
. OUCyUNIUHb €JILHOY, KOHTPOJBHEIM paboTaM,
dopmu HPOBaHHBIH HeT «xoporo, pabomol sauETy.
3a4eT «OTJIMYHO»

Ilepeuens oucyunaun, 3Hanue KOMOPLIX
Heo0X00UMO ONA U3yUeHus OUCYUNTIUHD

Xumus (cpemHee (morHoe) obiiee 00pa3oBaHue), pusnKa , MaTeMaTHKA.



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

1. Hean u 327244 AMCHUIINHBI:

Heanb: sBrusercs GOpMUPOBAHUE Yy CTYJEHTOB XMUMHYECKOTO 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 ITPOLECCCOB, 3HAHUA CBOMCTB XMMHUYECKHX COCIUHECHHUN TEXHUICCKUX MaTCpuraioB.

YMmeTh: HpI/IMeHﬂTB TCOPCTUUCCKHUEC IIOJOXKCHHUA M 3aKOHBI XUMHHU IJIA PCHICHUA
TCXHOJIOTMYCCKHX 3aJa4.

BJIaIleTL: HpaKTI/I‘leCKI/IMI/I HaBbIKaMU ITPHU IMTPOBEACHUHN XUMHNYCCKOI'O SKCIICPUMCHTA.

2. MecTto qucuunMHbl B cTpykrype OOII:
JucuumninHa oTHOCUTCA K 6a30Boit yactu brioka 1. Jlucuumniaussl (MOLysH).

Jis u3ydeHust QUCIUTUTMHBI CTYICHT JIOJDKCH

3HATh: 3aKOHBI (PU3UKHU U XUMHUH, (HOPMYIIBI BEIIECTB U IPUHIIUAIIBI HX B3aUMOJICHCTBHUS.

YMeTh: POBOUTH MPOCTEHININE PACUEThl B XUMUH.

BJIaJIeTh: HaBBIKAMU 3aITMCH CXEM XMMHYECKHUX TPOIIECCOB.

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. AHaITUTUYECKHUE BBIPAKEHUSI 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 PEAKLIUM
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€ MBYIYCHUSA TUCHUIIJINHBI

KomMmnerennun 3HaHuna YMenusn HaBbiknu
(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 O0IIECTBEHHOTO TPY/Ia.

4. CTpyKTypa u cojep;KaHue TUCHHUILINHBI (MOLYJI5)

4.1. Pa3zgesnl TMCHMILINH U BUABI 3AHATHI

Buabi yueonoii
padoThl, BKJIIOYAs
CaMOCTOSITEIbHYI0

padoTy CTYy1eHTOB H
TPYA0EMKOCTb (B
4acax)

Pazpen
JTUCIHHUIIINHEI

CemecTp

nek |npak| a6 |CPC*

@DopMbI TEKYIIET0 KOHTPOJIS
yCIIeBAeMOCTH (no Hedenam

cemecmpa)

DopMa NPOMEKYTOUYHOM
aTTecTauMu (no cemecmpam)

OCHOBHBIE 3aKOHBI XUMHUU 30

BrinosHeHue U OTYET 110
CaMOCTOSITEIILHOU U

nabopaTopHoOi padore.

Teopust XuMHUYECKUX
HPOLIECCOB

34

BrinosHeHue U OTYET 110
CaMOCTOSITEIbHOW, MPaKTUYECKOMN
U J1abopaTopHOii paboTe.

30

XUMHAYECKUE CUCTEMBI 2| 2 - 2

BrimosaHenue 1 oTYeT IO
CaMOCTOSTEIHLHOU U

nabopaTopHoii paborTe.

Teopus cTpoenus BemectBa | 2 | 2 | 2 - | 32

BrinosHeHue U OTUET 110
CaMOCTOSTEILHON U

IIpaKTUYECKOH padore.

3ayeT ¢ OLEHKOH 2 2

BOHpOCH K 3a4CTy

Bcero 3a cemectp, B TOM

4KCJIe KOHTPOJIb 6 |4 |6 128

CaMOCTOSITEJIbHOM paboThI

4.2. Conep:xanue pa3iesioB Kypca

Pa3nen
U CIHHUILINHBI

3Hanug
(Homep
u3 3.1)

YmMenus
(Homep
us3 3.2)

HaBbiku
(Homep
u3 3.3)

IIpeamer XUMHHU. CBSI3b XMMHM C JIPYTMMH HayKaMHU. aTOMHO-
MOJIEKYJISIpHAs TEOPHsl. MOHSATHS: XUMHUYECKUH SJIEMEHT, aToM,
MOJIEKYJIa, KOJIMYECTBO BEIIECTBA, AJUIOTPOIIMS, OTHOCUTEIbHAS
MOJISKYJISIpHAsE ¥ MoJisipHas Macca. OCHOBHBIE 3aKOHBI XHUMUH:
3aKOH COXpaHEHHMs MacChl W DJHEpPruM, 3aKOH IIOCTOSHCTBA
COCTaBa, 3aKOH KpaTHBIX OTHOLIEHUMH, T'a30Bbl€ 3aKOHbI, 3aKOH
ABorazpo, 3aKO0H SKBUBAJICHTOB. Teopus CTPOEHHUS
opraHnueckux BemiecTB. OpaWHapHbBlE W KpaTHBIE CBSI3M.
N3omepus OpPraHUYECKUX BEIIECTB. Knaccugpukanus
OpraHUYECKHUX COSIUHEHH.

3

1,2

1,3

XuMmpdeckass — TEpMOJMHAMHMKA!
TerioBo  3ddexT peakumu. K30 -
NPOLECChl.  TEPMOJMHAMHYECKHE  CHUCTEMBI:
3aKpBhITHIE, H30JIMPOBaHHEIE. CTaH/IapTHOE  COCTOSTHHME.
napaMeTpsl  COCTOSIHUS.  TEPMOJMHAMHYECKHH  ITpolecc.
paBHOBecHbIE cHCTeMBbl. (yHkuuu cocrtosuus. [lepBelid 3akoH

IpeaMEeT  PacCMOTPEHHS.
U DHIOTEPMHUYECKHE
OTKpBITHIE,

2,3

1,2

1,3




TEPMOJMHAMHMKH.  BHYTPEHHS  DHEprus M DHTAJbIIHA.
TEIJIOEMKOCTb. TEPMOXHMUSI. SHTAIBIINA OOPa30BAHUS BELICCTB.
3aKOH recca W CHEANCTBHA M3 Hero. Bropoil  3akoH
TEPMOJMHAMUKH. CaMONPOM3BOJIBHBIE PABHOBECHBIE ITPOLECCHI.
TEPMOJANHAMHUYECKAs BEPOSTHOCTb. SHTPOIHUS. CMBICT YHTPOIIHH.
pacder »HTpommu. JHepruu [mnb6ca m ['empmrombia. pabora
PaBHOBECHOTO  IIpoIlecca.  yCIOBHA  CaMOIIPOU3BOJIBHOTO
MPOTEKaHUs NPOLECCOB. (paKTOPHI, ONpEEIAIOIINE HAIPABICHHE
IpOIeCcCOB. XUMHUeckuil nmoreHnuan. CMmeleHrne XUMHUECKOro
paBHoBecus. npuHuun Jle — Illarense — bpayna. Biusanue
TeMIepaTypbl, JAaBICHUA U KOHIEHTpALUN pearupyromux
BEIIECTB HA HAMNPAaBICHUE CMEIICHUS paBHOBeCHs. XHMHYECKas
KrHeTHKa. MicTHHHAs B cpenHss CKopocTh peakuuu. ['oMoreHHsle
U reTeporeHHble peakuuu. KuHeTndeckuil 3aK0H JEHCTBYIOLIMX
Mmacc. Ilopsaok peakuuu. ['ereporeHHble peakUU ¢ y4acTHEM
razoB. MHorocraauiiHele Ipouecchl. JIMMUTHpYOIIAs CTaaus.
Kunernuaeckass oOpaTHMOCTh peaknuii. 3aBHCHMOCTh CKOPOCTH
peaxkiuy OT MPUPOIBI PEareHTOB, UX COCTOSHUS, TeMIEpaTyphl.
[IpaBwio Baut — Todda. Teopuss akTHBHBIX CTOJKHOBEHHUI
Appenuyca. DHeprus akTUBallMK. YpaBHeHUE AppeHuyca.

Teopust pactBopoB. Kiaccudukanust pactBopoB. PactBoputens u
pacTBopeHHOe  BemiecTBo. PactBopumocts. KoHueHTparus
pactBopa. Buapl koHueHTpauuil. lpaeanbHble  pacTBOPBI.
YpaBHEHUS COCTOSIHMS HJCQIBHBIX CHCTeM. 3akoH [eHpwm.
Iepserrit 3akon Paynsa. Bropoit 3akoH Payma. D0ymmmockomus u
kpuockonua. Ocmoc. OcMoTHUECKOE [aBieHHE. 3akoH BaHT —
Tododa. PactBopsl 3JIEKTPOJIUTOB. M3oronnueckuii
ko3¢ ¢unnent. Teopus >IEKTPOIUTHUECKOH IUCCONMANNU.
Crenenp naucconuanuu. DaxkToOpbl, BIMAIONINE HAa CTENEHb
JUCCOLMALIUN. CunbHble u ciabble ANEKTPOIIMTHL.
PacTBOpUMOCTB 3JIEKTPOIUTOB B BOJE. PaBHOBecHs B pacTBOpax
TPYAHOPACTBOPUMBIX 3JIEKTPOJIUTOB. IIpoussenenue
PacTBOPUMOCTH. Crnabble BJIEKTPOJIUTHL. KoncranTa
mucconmaruu.  CryneHwaras  guccormanus. CoOTHOIIEHHE
CTYNEHUYaThIX KOHCTAHT JUCCOLMAlMU. 3aKkoH pa30aBiIeHUA
OctBanmpaa. CuibHBIE 3NeKTpoNUTHL. Teopust [ebas — XioKkens.
Wonnas atmocgepa. AKTUBHOCTD M KO3((GHUINEHT aKTHBHOCTH.
Wonnast cumma pactBopa. YpaBHeHume Jlebas — XrOKKels.
Hucconnamuss  Boxasl. Koncranta  guccoumanuu. HonHOe
npousBeneHue BoAbl. Bogoponuelii mokaszarens. Ouenka pH,
unaukatopel. M3mepenne pH. T'maponus coselt.  VYcioBue
rugponnza. CTeneHb W KOHCTaHTa TUApoin3a. OKHCIUTEIbHO-
BOCCTAHOBUTENbHBIE peakiuu. OKHCIUTETH, BOCCTAHOBUTEIH.
CocraBnenue ypaBHeHuit OBP. Ilpaktudeckoe 3HaueHune OBP.
DNEeKTPOTHBIN MOTEHIMAJL. Mexanuszm BO3HUKHOBEHUSI.
CranmapTHel  TOTeHUMAN. BojopomHsrii amexktpox. Psa
HanpsOKEHUH MeTaiuioB. [ anpbBaHWYECKHE 3JeMEHTHl. CXeMBbI
samucu. [lomsapmsamms 1npu  pabore  snemeHTtoB. DJIC

OKHCJINTEIIbHO-BOCCTAHOBUTEBHBIX ~ pEaKknuid.  YpaBHEHHE
Hepucra. Hanpasenne OBP. Ces3p D/IC ¢ sneprueit [u66ca u
KOHCTaHTOI paBHOBeCHSL. ITponeccer JNEKTPONIN3A,

3daKOHOMEPHOCTH. HpOL[CCCLI KOPPO31HU MCTAJLJIOB.

2,3

1,2

1,3

Crpoenne atoma. DjeMEHTapHbIE YaCTHIBI, 00pa3yIoIue aTOM.
Mopenu atoma Pesepdopna m bopa. Iloctynater Ilnanka u
Oiiamteiina. KBaHTOBas MeXaHWKa O CTPOCHHH aToMa.
Kopmyckymsipao — BomHOBO# nyammsm. [Tpuaimum I'eiizentepra.
Vpasuenue Illpemunrepa. CymiHocTh pemeHus. BosHoBas
¢dbyHkiusa, aromHasi opburtans. CBoiicTBa aTOMOB: aTOMHBIM
paanycC, OHEPrusgd HOHHU3AIMKU W CPOJACTBO K DJICKTPOHY,
3JIEKTPOOTPULATENIbHOCTh. CTpOEHHE U MPEBPALICHUS] aTOMHBIX
snep. [lepmommuecknit 3aKOH u IICXD /.M. Menneneesa.
CTpyKkTypa MEpUOIUYECKOW CHUCTEMBI: TPYNIbl W TEPUOJBI.
3aKOHOMEPHOCTH DJIEMEHTOB M WX COCIMHEHWH. XuMHUYecKas
cBa3b. llpuumHbl oOpa3zoBanms. Mepa mpodHocTH. OCHOBHEIE
IMOCTYJIaThl W THUIIOTE3BI. KBaHTOBO - MexaHMYeCKOe OIMCaHHE.
Teopusi BaJNlEHTHBIX CBs3el. MeTol THOPHUIU3AIMN aTOMHBIX
opbOuraieii. Teopus OTTaTKUBaHKI 3JICKTPOHHBIX Nap BAJICHTHBIX

1,2




Meton MONEKy/SIpHBIX — opOutaneid. CyIIHOCTB,
OCHOBHBIE ITOJIOKCHHA. THUIBI BHYTPUMOJCKYJISIPHBIX CBS3CH H
WX  XapaKTepUCTHKH: KOBAJCHTHAs  CBS3b, HOJSIPHOCTE,
JTUTONBHBIA MOMEHT;, JOHOPHO-aKIENTOPHOE B3aWMOJIEICTBHE.
Wonnast cBsa3p. Meramnueckass CBsizb. MEXMOJEKYISIPHBIC
B3aUMOJEHCTBUSA. Bumbl MEXMONEKYJIAPHBIX B3aUMOJAEHCTBUH.
Bonopoanas cBsizb. XUMHYECKUE COEIMHEHUS BBICIIETO MOPSAKA
(kommuiekcol). Koopaunaumonnass Teopusi Bepuepa. Tumbl
KOMIUIEKCHBIX COSIMHEHHN.

000JI0Y€EK.

4.3. HaumeHoOBaHHe TeM JIADOPATOPHBIX PadoT, UX co/lepKaHue U 00beM B Yacax
o ° pasgeJsia T M-
N Ne pasne HaumeHoBaHHe 1a00paTOPHBIX padoT pynoe
n/n JUCIHMILIMHDBI KOCTH (4ac)
1 1 OnpezencHre MOJSIPHON MacChl SKBUBAJICHTa MEAH METOJOM 2
) JJIEKTPOJIA3a
2. 2 Omnpenenenne TemIoBoro 3G(hexTa XuMUIECKOH peaKkInu 2
3. 3 Wzyuenne o0mux cBOCTB pacTBOPOB 2
Bcero 6
4.4, HaumeHOBaHHe TeM NPAKTHYECKHUX PadoT, MX coJep:kaHHe U 00beM B yacax
Ne Ne paznena Tpynoemko
pasit HanmeHoBaHMe NPpaKTHYECKHX PadoT PYA
n/n | AUCHUNJIMHBI cTh (4ac)
1. 2 PacueTsl B XUMHUYECKOM TEpMOIMHAMUKE 2
2. 4 OCHOBBI TEOPUH CTPOEHHS BellleCTBa 2
Bcero 4
5. CopepxaHue caMOCTOSITEJIbHOH padoThl cTyaeHTOB. OleHOYHBbIE cpeacTBa IJs
TEKYLIECT0 KOHTPOJIA YyCHEBAEMOCTH, HpOMe)KyTO‘{HOﬁ aTreCcraquu Mmoo uUToram
OCBOCHHUA NUCHUIIJIMHBI
5.1. Coaep:xkaHue caMOCTOSTeIbHONH padoThI
Tpynoewm-
Ne Ne paznena pyA
HaumenoBanue teM KOCTh
/1 AU CHUITIIMHBI
(dac)
1. ATOMHO — MOJIEKYJISIpHOE yueHHe. ['a30Bble 3aKOHBI. 30
2 2 Mogenu atoma Pesepdopma u bopa. Crpykrypa Ilepuogmueckoit 34
) CHUCTEMBI XMMHUYECKUX DJIEMEHTOB
3. 3 OO01re MPUHIKIIBI TOJTYYeHUS METAJJIOB 30
4. 4 [Ipaktuueckoe 3Hayenne OBP B TexHUKE U TEXHOJIOTUU 32
3ader ¢ oLeHKoi 2
Bcero 128

6. YueOHO-MeToaMYecKOe U MHPOPMALMOHHOE O0ecneyeHue JUCIUILIMHBI.

5.2. OueHouHbIE CPeACTBA, UCIIOIb3yEeMbIE JIJIsl TEKYIIETO KOHTPOJIIS YCIIEBAEMOCTH U
MPOMEKYTOUHON aTTeCTallMi OOYYaIOIMUXCSl MO0 MTOTaM OCBOCHUS IUCIUIUIMHBI, UX BUIBI U
dbopMbl, TpeObOBaHUS K HUM M INKalbl OIEHUBAHUS MPHUBEACHHI B MPUIOKEHUU K padodyeit
nporpamMme JUCHUIUIMHBL «DOHI ONEHOYHBIX CPEACTB MO AUCHUILUIMHE «XHUMHUS», KOTOPOE
odopmItsieTcs B BUJIE OTACIBHOTO TOKYMEHTA.

a) OcHoBHas IMTEpPaTYpa

No I'on
HanmenoBanue kHurn
n/n U3J1aHus
OOmas xumust [DNeKTPOHHBIH pecypc] : ydyeOHO-MeToauueckoe mocoodue / coct. M. 1.
1 [ManTioxuHa [U ap.]. — DJEKTPOH. TeKCTOBbIe NaHHbIE. — ExarepuHOypr : Ypanbckuii 2013
¢denepanbnbrii yausepcuter, 96C ACB, 2013. — 92 ¢. — 978-5-7996-1055-5. — Pexum
nocryna: http://www.iprbookshop.ru/68358.html



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

N30pannble TIaBBI 00MeH XUMUU. XUMHUYECKas CBA3b [DIEKTPOHHBIN pecypc] : yuaeOHoe
rmocoOue sl CTYJIEHTOB TEXHHYECKHX creruanbHocteid By3oB / A. I'. Jlemos, C. U.
2 Tromenoga, 0. H. 3aiinesa, JI. B. 3penoBa. — 2-¢ u3a. — DIEKTPOH. TEKCTOBHIE JTaHHBIE. 2015
— M. : 3xOOnuc, 2015. — 66 c. — 978-5-91936-066-7. — Pexum mgocryma:
http://www.iprbookshop.ru/71461.html

0) lonoJiHUTE/ILHAS JIUTEPATypa

Ne I'on
HanmeHoBanune KHUTH
n/a A30aHUs
Jlymeiiko, T. I'. BBegenne B o0myr0 XuUMHUIO [DIeKTpOHHBINA pecype]| : ydeOnuk / T. T.
1 Jlymeiiko. — DieKTpoH. TeKCTOBbIe JaHHBIe. — PoctoB-Ha-JloHy : FOxHBIN (QenepaapHbIA 2010
yamsepcurer, 2010. — 232 c¢. — 978-5-9275-0763-4. — Pexum pgocryma:

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

TuxoHos, I'. I1. O6mas xumus. Yacte 1 [DnexTpoHHbIi pecype] : yueOHOe mocobue ais
2 CaMOCTOSATENBHOM MoAroToBKH cryneHToB / I'. II. THXOHOB. — DNEKTPOH. TEKCTOBBIC 2006

na"Hele. — M. : MockoBCKasi roCyJapCTBEHHAs akaJieMusi BOJHOTO TpaHcnopTa, 2006. —
192 c. — 2227-8397. — Pexxum nmocryma: http://www.iprbookshop.ru/46291.html

TuxoHos, I'. I1. O6mas xumust. Yacts 11 [Dnekrponnsiii pecype] : yuebHOE mocodue s
3 CaMOoCTOATENbHOM 1moAroToBKH cryneHtoB / I'. II. TUXOHOB. — DJEKTPOH. TEKCTOBBIC 2007

naHHele. — M. : MocKOBCKasi rocyJapCTBeHHAs akaJieMusl BOJHOTrO TpaHcmnopra, 2007. —
323 ¢c. — 2227-8397. — Pexum pocryna: http://www.iprbookshop.ru/46292.html

Hupenscon B.I'. KBantoBass xumus. MoJekyibl, MOJEKYJISIPHbIE CUCTEMbl U TBEPIbIE
4 Tena: yueOHoe nocobue / Lupenscon B.I.— M.: BUHOM. Jla6oparopus 3Hanuii, 2012. 2012
http://www.iprbookshop.ru/4580

B) Ilepeyenn pecypcoB HHPOPMALIMOHHO-KOMMYHUKAMOHHOH ceTu UHTepHeT:

6. DnextponHas 6ubaroreunas cucrema «IPRbooks» http://www.iprbookshop.ru

7. basa nanneix Hayunoii anektponnoi oudianoreku eLIBRARY .RU https://elibrary.ru/

8. baszamanubix Web of Science https://apps.webofknowledge.com/

9. bBasza mamnbIX Scopus https://www.scopus.com HMupopmanmonnas cucrema «EaumHOE OKHO
JIOCTyTa K 00pa3oBaTeabHbIM pecypcamy» http://window.edu.ru

10. CnpaBouno-nipaBoBas cuctema «[ apant» http://www.garant.ru

11. bectinatHast »nexkTpoHHas WHTepHeT OMOIMOTEKa HOPMATUBHO-TEXHUYECKOHW IJUTEPATYpHI
TexJIuthttp://www.tehlit.ru/

12. baza naHHbIX poeCCHOHATBHBIX CTaHAAPTOB MUHMCTEPCTBA TPYy/Ja U COLMATBHON 3aIlUThI
P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-
professionalnykh-standartov/

13. ®enepanbHas rocynapcTBeHHas WH(pOpMaIMOHHAs cucteMa «HarmoHanbHas AIIeKTpOHHAs
6ubnuoteka» https://H36.pd

14. HanmoHanmsHBIN mOpTai oHaitH o0yueHust «OTKpbeIToe 0Opa3oBanue» https://openedu.ru

15. Ba3bl 1aHHBIX MUHHCTEPCTBA SKOHOMHYECKOTO pa3BuTus PD http://www.economy.gov.ru

16. Odunmansueiii  caiit DenepaabHOr0 areHTCTBa 10 TEXHUYECKOMY PETYIHPOBAHUIO H
metpostoruu http://protect.gost.ru/

17. MupoBas uudpoBas Oubnuoreka https://www.wdl.org/ru/ DOnexkrponnass OubIMOTEKA
Programmer’sKlondikehttps://proklondike.net/

r) IIporpammHoe o0ecrieuenue:

Microsoft Office 2016.

Apache OpenOffice (cBoGoHO pactipocTpansemoe [10)
KMPlayer (cBoboHOE IporpaMMHOe 00ECIICUCHHE)

FastStone Image Viewer (cBo00HOE POrpaMMHOE 00ECTICUCHHUE)
Acrobat Reader X1 (cBo6oaHOE MporpaMMHOE 00ecIIeUeHuE)

arLONOE

) MeToANYeCKHe YKA3aHUA:

1. Tpy6GaueBa JI.B., Uepenano M.C., TpybaueB A.B. u gap. JlaGoparopnas mocyna u
000pyI0BaHNE B XUMHUUYECKHX JJabopaTopusax. YdyeOHOo-MeToanueckoe nmocooue. Mrkesck: M3n-Bo
Yal'y, 2018. - 152 c.

2. Metoandeckue peKOMEHAAINH 10 TIPOBEICHUIO Pa0OT — yueOHO-METOUYECKOE TTocoOre
[0 OpraHM3alMU  CAMOCTOSTEIBHOH pPaboThl OOyyaromuxcs: Uit OOydYaromMxcsi 10
HampaBjeHuto moArotoBku 15.03.05 - KoOHCTpYKTOpPCKO-TEXHOJOTHYECKOE obecreueHne



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/

MAaIIMHOCTPOUTEIbHBIX Mpou3BoAcTB/ cocT. P.M. bakupos, E.B. UymakoBa. — Borkunck: 13a.
B® ®I'bOY BO «MxI['TY umenn M.T. KamamnukoBa», 2019. — 15¢. — Pexxum pocrymna:
http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf

3. OdopmieHue KOHTPOIBHBIX padOT, pedepaToB, KYpCOBBIX pabOT W MPOEKTOB, OTUYETOB
[0 TPAaKTUKE, BBHIMTYCKHBIX KBAIM(UKAMOHHBIX padoT: MeToandeckue ykasanus/ cocT.: A.1O.
VYpazbaxtuna, P.M. bakupos, B.A. CmupHoB — Bortkunck: Uzn. BO® ®I'bOY BO «MxI'TY
UMEHU M.T. Kanamraukosa, 2018. — 25c. — Pexum JOCTYyTIa:
http://vfistu.ru/images/files/Docs/metodichka_po_oformleniu_v3.pdf

7. MartepHaJIbHO-TeXHHYECKOE o0ecnevyeHue TUCIMTILIHHbBI:

1. CroenumanpHble mOMEIIEHHs - Yy4yeOHbIE AayIUTOPUM JJIs TPOBEACHHS: 3aHATHH
JIEKIIMOHHOTO THUIIA, TPYNIOBBIX M WHIAWBUAYAIbHBIX KOHCYJIbTAIIMH, 000OpYIOBaHHBIC JOCKOM,
CTOJIaMU, CTy.HBSIMI/I.

2. CnenuwayibHbIC TIOMEIIECHUS - YYCOHBIC ayAUTOPUU IJIsi TPOBEACHUS: 3aHATHH
CEeMHMHAPCKOT0 THIA, TPYIIOBBIX U MHIWBUAYAIBHBIX KOHCYJIbTALUN, 000PYIOBAaHHBIE TOCKOH,
CTOJIaMH, CTYJIbSIMHU

3. CneuuanbHble TIOMEIICHUS - Y4YeOHbIE ayIUTOPHHM Ui TPOBENCHUS: 3aHIATUH
7a00paTOpHOrO THUMA, TPYNMNOBBIX M WHIUBUAYAIbHBIX KOHCYIbTallUi, OOOpYyIOBaHHBIC
CHelalIbHBIMHU IPUOOpPaMU U YCTaHOBKAMU, JOCKOM, CTOJIaMHU, CTYJIbsIMHU.

4. CrenuanbHbIE IOMEIICHUS - Y4eOHbIE ayTUTOPUU JIJIsl IPOBEACHUS TEKYIIEro KOHTPOJIS
YCIIEBACMOCTH M TPOMEKYTOYHOW aTTeCTallii OOYYaroIMXcsi, OOOPYHAOBaHHBIC JOCKOM,
CTOJIaMH, CTYJIbSMHU.

5. CpenuaibHble NOMELIEHUS - Y4eOHbIE ayJUTOPUHU Ul OpraHM3allMM U IPOBEJEHUS
CaMOCTOSITENIbHOM paboThl CTYIAEHTOB, OOOPYIOBAaHHBIE KOMIBIOTEPAMH C BO3MOXKHOCTBHIO
IIOAKJIKOYCHUS K CCTH ((I/IHTepHeT», CTOJIaMU, CTyJH)?[MI/I.


http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf
http://vfistu.ru/images/files/Docs/metodichka_po_oformleniu_v3.pdf

Jlucr yrBep:kaenus paGoyeii IPOrpaMmbl AHCHMIUTHHBI HA Y4e6HbII roj

PaGoyas nporpamma mucnummmes YTBEpXACHa HA BeeHHe y9eGHOTO mporecca B yueOHOM
romy:

«CortacoBanoy:
3aBenyromuit kadeapoi,

OTBETCTBEHHOH 3a PII]]
(moanuck n mara)

2021 - 2022 //L%S)‘ 1€ o, 202/

—
2022 - 2023

VuebHbIiH
rom

2023 - 2024

2024 - 2025




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




