NOKYMEHT NOAMNUCAH
ONEKTPOHHOWM MNOAMUCHIO

CepTudmkat: 00F4B67E122A6B91B2FAA7440371E3BES4

MUHOBPHAYKHU POCCHUH
BoTkunckuii (prmman S

(enepanbHOro rocynapcTBEHHOTO GHOIKETHOrO 00pa3oBaTN-HeRe
YUpeXIeHUs BbICIIEero obpa3osanus
«VDKEBCKUII rOCYAapCTBEHHBIH TeXHUYECKHI yHuBepcuteT uMeHu M.T. Kanamnukosay

HHR

088 (8

% jan BERED,

®
9

aagaa
it

5
60

WA
artt

4 Hiv s Ty
T I A
(] * ¥
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HanpasneHue 15.03.05 — KoHCTpyKTOpCKO-TeXHOIOrHYecKkoe obecneyeHne
MaITHHOCTPOUTENIbHBIX TIPOU3BOJICTB

npoduib TeXHOJIOr U MAIIMHOCTPOEHHUS

ypoBeHb 0OpasoBaHusi: HakanaBpuat

dopma oOyuenus: ounas

obLiast TPy I0€MKOCTb AUCLMIUIMHBI COCTABIACT: 3 3a4eTHBIC CAMHULIBI




Kadenpa EcrecTBeHHbIe HaYKH 1 MHDOPMAIHOHHBIE TEXHOJIOTUH

Cocrtasurens Yepenanos Mrops CepreeBud, K. X. H., JOUEHT

PaGouasi mporpamma cocraBieHa Ha ocHosaHnu @I'OC BO - GakanaBpuaT 1O HalpaBICHHIO
TIOZArOTOBKH 15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHIECKOE obecrieueHne
Ml HHOCTPOUTENbHBIX TIPOM3BOICTEY» (YPOBEHDb Gaxanaspuara) Ne 1044 ot 17.08.2020 u
paccMOTpeHa Ha 3acelaHuu Kadenpsl

Va
[IpoTOKO OT 7 Qc’c,’/wﬁa“ 2022 r. Ne ;i

33BeﬂleLL[Hﬁ Kad)e,upbx «EcTecTBeHHBIE HayKH 1 HH(I)OpMaHHOHHbIe TEXHOJIOTHH»

- =iy 7

( K. b. Centsixos

7 o700 2022T.

COI''TACOBAHO

Konuuectso uacos paboueii nporpamMmbl 1 GOpMUPYEMble KOMIIETEHLIMN COOTBETCTBYIOT
yueGHOMY mnany HarpasneHus 15.03.05 — KOHCTPyKTOPCKO-TEXHOJIOTHIECKOe 0beceteHne
MAaLIMHOCTPOMTENIbHBIX TIPOU3BOJCTB

IIpencenaTens yueOHO-METOAMUECKOH KOMUCCHH 110 HANPABJIEHHIO NOAToTOBKM 15.03.05 —
KOHCTPYKTOPCKO-TEXHOIOTHYeCKOe 00ecneueHne MalMHOCTPOUTENIbHBIX TPOU3BOJCTB

A - A H. [Mlenensgxos
2L 0y 2022r.

Benyuuit cneunanucr y4eOHOH yacTH
B® IOV BO «MxI'TV umenu M.T. KanamuukoBa»

_(MIH ConosbeBa

o7 ¢ 2022T.




AHHOTaHI/ISI K JUCIUIIIINHEC

Haszeanue oucuuniunui

Xumus

Hanpaenenue noozomosexku
(cneuuanvnocms)

15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTHYECKOE 0OecreueHue
MAaIIMHOCTPOUTEIBHBIX ITPOU3BO/ICTBY

Hanpaenennocms (npoghunv/
npozpamma/cneyuanu3ayus)

«Texuomorus MalIMHOCTPOCHU S

Mecmo oucuuniunul

broka 1 Jlucuumimael (Moaynn) O0s3aTesbHAs 4acTh

Tpyooemxocms (3.e. / uacwt)

3 3.e./ 108 yacoB

Lenv uzyuenusa oucyuniunut

eabI0 0CBOEHUS AUCIUIUIMHBI SIBISETCS (OPMUPOBAHUE Y
CTYACHTOB XUMHUYECKOTO  MBIIUICHUS, O3HAKOMJIEHUE C
dbopMamMu TIPUMEHEHUS XMMHUYECKHX 3aKOHOB M IIPOIIECCOB B
COBPEMEHHOM TEXHHMKE, 3HAKOMCTBO CTYJIEHTOB CO CBOMCTBAMH
TEXHUYECKUX MATEPUAJIOB.

Komnemenuyuu, popmupyemoie 6
pe3yibmame 0C60eHUS
OUCUUNITUHDL

OIIK-5 CriocobeH HCIOIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH,
JeUCTBYIOIINE B nporuecce U3TOTOBJICHUS
MalIMHOCTPOUTEIBHBIX ~ HM3JEIMi  TpeOyeMoro  KauecTsa,
3aJaHHOTO  KOJMYeCTBA  NIpPWM  HAMMEHBIIMX  3aTparax
0011IeCTBEHHOTO TPY/Ia.

Cooeporcanue oucyuniunl
(ocnoenble pazoenvt u memut)

- OCHOBHBIE 3aKOHBI XUMUU

-. Teopust XUMMYECKHUX ITPOLIECCOB
- XMMHUYECKUE CUCTEMBI

- Teopus cTpoeHus BemecTsa

Dopma npomercymounou
ammecmayuu

3auer




1. Hean u 327244 AMCHUIINHBI:

[eab0 OCBOGHUS IUCIUIUIMHBI SBISETCS (POPMUpPOBAHUE Yy CTYACHTOB XHMHYECKOTO
MBIIUICHHSI, O3HAKOMJICHHE C (opMamMH TPUMEHEHUS XHUMHYECKHUX 3aKOHOB M TPOIIECCOB B
COBPEMEHHOM TEXHUKE, 3HAKOMCTBO CTYJICHTOB CO CBOMCTBAMH TEXHUYECKUX MaTEPHAJIOB.

3agauu aucnumimHbl: [IproOperenue 3HaHUi B 00J1aCTH OCHOBHBIX 3aKOHOB COBPEMEHHOU
XUMHUHU, TIPEACTABICHUS O TEPMOJMHAMHUKE M KHHETHKE XHMHUYECKHX ITPOIIECCOB, CBOMCTBAX

COBPCMCHHBIX MaTCPHUAJIOB.

1. IInanupyemble pe3yJbTaTbl 00yYeHMS
B pe3ynbraTe 0CBOCHHS IUCHUIUIMHBI Y CTYJEHTA TOJKHBI OBITH C(OPMUPOBAHBI

3HaHus1, npuodpeTraeMbie B X0/1€ M3YUYEHHUsT THCIHIIINHBI

Ne
3HaHus

n/n

1. OCHOBHBIC TIOHATUS TEOPUU CTPOCHHUS BEIIECTBA, 3aKOHOMEPHOCTEH IMPOTEKAHHS
XMMHUYECKUX MpPOLIECCOB, 3HAHUS CBOMCTB XMMHYECKMX COCIUHEHUN TEXHHUYECKUX
MaTEepHAJIOB.

2. AHaJIMTHYECKUE BBIPAXKEHUS 3aKOHOB XMMHUHU

3. OcHOBHBbIE NpaBUJIa TEXHUKU O€3011aCHOCTH B Jaboparopuu

yMeHI/Iﬂ, npnoﬁpeTaeMble B X0/1€ M3YYCHUSA NUCHUIIINHBI

r‘z‘i{ YmMmenus
1. [IpuMeHeHne TEOPEeTUYECKHUX TOJIOKCHUH M 3aKOHOB XUMHUU JJI TEXHOJOTHYECKHX
3aJa4
2. [IpoBoaNTH pacyeTsl 0 YpaBHEHHSIM peaklui

Haanm, npnoﬁpeTaeMble B X04€ UBYIYECHHUSA TUCHHUIIINHBI

Ne
HaBbIkn
n/n
1. [IpakTHyecKue HaBBIKY MPU MPOBEICHUU XUMHUYECKOTO SKCIIEPUMEHTA.
2 Haspiky aHanmn3a CBOMCTB BEMIECTB B UX CBA3U C COCTABOM U CTPOCHHUEM

2.1 KomneTeHuu, npuodpeTaemMbie B X0/1e U3yUYeHUs] U CHUNTIMHBI

HNHuTerpanpbHple KOMIETeHIMH HHaekchl KOMNIETEHIHH 3nanusa Ymenus |HaBbIknM
(NeNe  [NeNe u3 |(NelNe u3
uz3.1) | 3.2) 3.3)
OIIK-5 Cnocoben ucnons3oBats | OIIK-5.1 3HaTh: 3aKOHBI 1-3 1-2 1-2
OCHOBHBEIC 3aKOHOMCPHOCTH, | CCTCCTBCHHBIX HAYyYK, OCHOBHBIC
HeﬁCTByIOIHHC B nmponecce | 3aKOHOMEPHOCTH, ,Z[eﬁCTByIOLHHC
U3TOTOBJICHUSA B IIpoIeCCE€ KOHCTPYHPOBAHUS U
MalIMHOCTPOUTCIIbHBIX H3I[eJ'IPII>i MMPOCKTUPOBAHUA
TpedyeMoro Ka4yeCTBa, | MAIIMHOCTPOUTEIbHBIX H3EIUH,
3a1aHHOT'O KOJIM4YeCTBa pu | X BJIIMIHUC HA Ka4YCCTBCHHBLIC
HANMEHBIINX 3aTpaTax | ImokasaTeiln u
06H_ICCTBCHHOFO TpyHaa. MMPONU3BOJACTBCHHBIC 3aTPAThHI
OIIK-5.2 VYwmerp: mnpumensts | 1-3 1-2 1-2
CCTCCTBCHHOHAYYHBIC 3HAHUS
JUIs KOHCTPYUPOBAHUSA u

IMPOCKTHBIX PaCyYCTOB U3IEIUN
MAaIIMHOCTPOCHUS, OIIPEACICHUA
MPONU3BOJACTBCHHBIX 3aTpaT




OIIK-5.3 Bnagets:
KOHCTPYHPOBAHUS W IPOCKTHBIX
pacueToB
MAIIHHOCTPOCHUS, OIPEICICHUS
MIPOM3BOJICTBEHHBIX 3aTPaT

HaBbIKaMH

u3aenni

1-3 1-2 1-2

3. Mecto nucuumiauabl B cTpykrype OOII:

JucnurmuHa oTHOCUTCS K 6a30Boi yactu broka 1. Jlucuurinael (MOTyin).

Hucuunnuna uzydaercss Ha 1 kypce B 1 cemectpe

[TepedeHp MOCIETYIONTMX TACIUILTAH

JUTSL KOTOPBIX HE0OXOIUMBI 3HAHUS, YMEHUS U HABBIKU, POpMUpyEeMbIe TaHHON y4eOHOI
MUCLHUIIIIMHONA «XAUMHUSI»
W3ydeHne MUCIMIUIMHBI 0a3upyeTcsl Ha 3HAHUSIX, MOJYYEHHBIX MPU W3YYCHHUH TUCIUILINH:
¢dusuka (cpennee (odimee) oopazoBanue), xumusl (cpeaHee (obiiee) oOpazoBaHre) U MaTEMaTHKa
(cpennee (obmiee) oOpa3oBaHwme).

4. CTpyKTypa u coJep;KaHue JUCHHUILINHBI (MOLYJIS)

4.1.

Pazaennl TUCHUIIMH U BUAbI 3aHATHIA

Ne Pacnpenesienue TpyaoeMKocTH
n/n pa3zjiena (B yacax) 1o BUIam
y4yeOHO# padoThI.
Paznen 5 Coaep:xanue
JAUCHUIIIINH 2] o
o s o CAMOCTOSATEIbHOH padoThI
dopma NpPOMeKyTOUHOM g §
arrecranuu (Mo g2 E
cemMecTpam) 2 ©
Z KOHTaKTHast C
g P
2 c
nex  |mpax | na6 | K49
A
1 |OcHoBHBIE 3aKOHBI XUMUH 1 1 2 4 BeimojIHEHUE AOMAIITHUX,
26 1 2 3  [MpaKTHYECKUX U
1 2 4 ImabGopaTopHBIX padoT.
1 2 3 [KonrposbHas pabora Nel
2 Teopusi XHMHYECKHX 1 1 2 2 4 BpimosHeHUE JOMAITHUX,
MPOIECCOB 38 1 5 [mpakTHYecKuX u
1 2 2 3 [mabopaTopHBIX paboOT
1 5 [Kontponbnas pabora Ne2
1 2 2 4 |(1A)
3 [XUMHUYECKHE CHCTEMBI 1 1 2 3 |BhlloJIHEHME JOMAIIHUX,
26 1 2 4 |mpakTH4ecKHux padoT.
1 2 3 |KonTponbHas pabota Ne3
1 2 4
4 Teopus cTpOeHHs BELIECTBA 1 1 3 |BrlmonHEHWE qOMAITHHUX,
16 1 2 2 4 mpakTU4ecKuX paboT
1 2 [KonrponbHas pabora Ned
(1A)
3auer 2 0,3 | 1,7 Bompocsl k 3aueTy
[Bcero 3a cemecTp, B TOM
MUCIIE KOHTPOJIb 108 16 16 | 16 | 0,3 | 59,7
CaMOCTOSTENTLHON PabOTHI




4.2.

Conep:xaHue pa3/iesioB Kypca

Koapl 3HaHua YMenns HaBbikn ®opma
No Paznen KOMIIETeHI[UH KOHTPOJIS
n/n JAUCHUIIIMHBI Hu
HHAUKATOPOB
1 OcCHOBHEBIE 3aKOHBI XUMHUHI OIIK-5.1 3 1,2 1,3 [IpaxTrueckas
OIIK-5.2 pabora Nel u
OIIK-5.3 nabopaTropHas
pabora Nel
KoHntpoisbHas
pabota Nel
2 Teopus xumudecknx npomecco |  OITK-5.1 2,3 1,2 1,3 [IpaxTrueckas
OIIK-5.2 pabora Ne2 u
OIIK-5.3 naboparopHas
pabota Ne2
KonTponbhas
pabora Nol
3 XVAMHUYECKHE CUCTEMBI OIIK-5.1 2,3 1,2 1,3 [IpaxTuueckas
OIIK-5.2 pa6ora Ne3 u
OIIK-5.3 naboparopHas
pabora Ne3
KonTponbhas
pabora No2
4 Teopus cTpoeHus BelllecTBa OIIK-5.1 1 3 1,2 [IpakTnueckas
OIIK-5.2 pabora Ne4 u
OIIK-5.3 naboparopHas
pabota Ned
KonTponbhas
pabora No2
4.3 HaumeHOBaHUe TeM JIEKIN, UX COlepKaHUEe H 00beM B Yacax
Ne Ne pasnena HaumeHoBaHue JIeKIMii Tpynoem-
n/n JUCIATITHHBI KOCTb (4ac)
1. 1 IIpenMer XUMHUU. CBA3b XUMHUU C JPYTHUMU HayKaMH. aTOMHO-
MOJICKYJIApHAsA TCOPU. IIOHATUA: XUMHYECKUHN QJICMCHT, aTOM,
MOJIEKYJIa, KOJUYCCTBO BECUICCTBA, aJIJIOTPOIIUA, OTHOCUTCIIbHAA 4
MOJIEKYJIApHasA U MOJIApHasd Macca. OCHOBHBIE 3aKOHBI XMMUHU: 3aKOH
COXpaHCHHUA MAaCChl U DHEPI'UH, 3aKOH ITOCTOSAHCTBA COCTaBa, 3aKOH
KpaTHbIX 0THOH.I€HI/II>1, I'a30BbIC 3aKOHbI, 3aKOH ABoraz[po, 3aKOH
3KBHUBAJICHTOB. TeOpI/IH CTPOCHUS OPraHNYICCKUX BCUICCTB.
OpZ[I/IHapHLIC 1 KPATHBIC CBA3U. I/ISOMCpI/IH OpPraHNv4eCKUX BCIICCTB.
Knaccugukamnus opraHmdeckux coeTnHCHHH.
2. 2 Xumuueckass TEpMOJMHAMHUKA: HOpPEAMET PACCMOTPEHUs. TEILUIOBOM
3pdexkT peakumu. OSK30 - W IHIOTEPMHUYECKHE  IPOIECCHI.
TECPMOJANHAMUYCCKUEC CHUCTCMBI: OTKPBITHIC, 3aKpbITLIC,
N30JIMPOBAHHBIC. CTAHAAPTHOC COCTOAHHUE. MApaMETPbl COCTOAHUA. 5
TEPMOAVHAMHYECKHA MPOIECC. PABHOBECHBIE CHCTEMBI. (YHKIHH

cocTtosiHus. IlepBblil 3aKOH TEPMOAMHAMUKM. BHYTPEHHSS SHEPrus M
SHTAJBNHA. TEIUIOEMKOCTh. TEPMOXUMHMA. SHTAIBIUN O00pa30BaHUSA

BEILIECTB. 3aKOH Trecca M CIEACTBUS M3 Hero. Btopoil 3akoH
TEPMOJIMHAMHUKH.  CaMOTIPOM3BOJILHBIE ~ PAaBHOBECHBIE  IPOIECCHI.
TEPMOJIMHAMUYECKAs] BEPOSITHOCTh. DJHTPOINHUSA. CMBICI JHTPOIIUHU.

pacder oHTpormu. OHeprunm [ubbca wu I'enbmromsuma. pabora
PaBHOBECHOTO MpOLECCa. YCIOBUS CaMONPOU3BOJIBHOTO NPOTEKAHUS
npoueccoB. (aKTOphl, OIpPENENIIOIIe HalpaBlIeHHe IPOLECCOB.
XUMHYECKHH moTeHIuan. CMelleHHe XUMHYECKOTO pPaBHOBECHS.
npuniun Jle — Illarense — bpayHa. BausiHue temnepaTypsl, JaBIeHUS
W KOHIIGHTPAIlMil pearnpyIoNIiX BEIIECTB HA HANPABICHHUE CMEIIECHHS
paBHOBecHs. XUMHUYECKass KWHETHKA. VIcTWHHas M cpenHsAs CKOPOCTh
peakiuu. ['OMOTreHHbIE W TeTepOTreHHble peakuuu. KuHeTuueckui

3aKOH JeicTByrommux wmacc. llopsmok peakuuw. I'eTeporennsie
peakiuuu C  y4acTHEM Ta30B. MHOrocTajvifHble  IPOIIECCHI.
Jlumutupyromas  cragus. KuHeTHueckas OOpaTHMMOCTh —PCaKIIMu.




3aBUCUMOCTh CKOPOCTH pEaKUUW OT MPHUPOAbI pPEareHTOB, HX
coctostHus, Temneparypsl. [Ipasmio Bant — N'odda. Teoprs akTHBHBIX
CTOJIKHOBEHUH  AppeHumyca. OHEprusi akTUBAIMU. Y paBHEHHUE
Appennyca.

Teopus pactBopoB. Kitaccupukamms pactBopoB. PactBOpurens u
pacTBOpeHHOE BemecTBo. PactBopnmocts. KoHIeHTpamms pacTBopa.
Bunbl koHuenTpauuil. VneanbHble pacTBOpBL. YpPaBHEHHUSI COCTOSHUS
upeadbHBIX cucteM. 3akoH ['enpu. Ilepmriii 3akon Paymsa. Btopoit
3akoH Payms. DOymmrockonus u kprockonus. Ocmoc. OcMoTHYECKOE
napnenue. 3akoH Bantr — Todda. PactBopsl  31eKTpoNMTOB.
W3oronnyeckuit koaddunmeHt. Teopus 3JIEKTPOJIMTUYECKOI
qucconranuu. CreneHp auccormanuu. DakTopel, BIUSIOIINME HA
creneHb  jguccoumanud. CuiubHble U cllabble  3JIEKTPOJIHTHI.
PactBopumocTs 3n€KTpoiauTOB B BoJe. PaBHOBecus B pacTBOpax
TPYZXHOPACTBOPUMBIX 3JIEKTPOIUTOB. [Ipom3BeneHHe pacTBOPUMOCTH.
Cnabeie amektponutsl. Koncranta mucconmarmm. CrymeHuaTas
muccormanyst. COOTHOIICHNE CTYNEHYAaThIX KOHCTAHT HCCOLIUAIINH.
3akon pazbasneHuss OctBanbga. CHIBHBIE AIIEKTPONUTHL. Teopus
Jebas — Xrokkems. Monnas atMmocdepa. AKTUBHOCTE U K03 PUITHEHT
akTHBHOCTH. MoHHas cuna pactBopa. YpaBHenue JleOas — Xrokkeds.
Jucconmarus Boael. KoHcTanTa qucconmanui. MloHHOE pou3BeneHne
Bozbl. Bomopoanslit nokazatens. Ouenka pH, unaukatopsl. U3mepenue
pH. Tuaponus conel. Ycmoue ruaponusa. CTeneHb M KOHCTaHTA
THIPOJIN3A. OKHCIUTENbHO-BOCCTAHOBUTEIIEHBIE peaxuuu.
Oxucnurenu, BoccTaHoBuTenn. CocraBneHue ypaBHeHuit OBP.
[Ipaktnueckoe 3nauenne OBP. Dnexrpoauelii noreHuuan. MexaHusm
BO3HUKHOBEHUA. CTaHAapTHBIM NOTeHUMan. BomopoaHblidi 3J€KTpOI.
Psan wanpspxkenuidt metanmioB. ['anpBaHmueckue d3iaeMeHTBL. Cxembl
3amucu. [lomsapmsanus npu padore smeMeHTOB. DC OKHUCIUTETHHO-
BOCCTAaHOBUTENbHBIX peakuuil. YpaBHeHue Hepucra. Hanpasnenue
OBP. Ces3p DJIC c »Heprueit I'mbOca M KOHCTaHTOW pPaBHOBECHS.
IIpomeccel  anexTposin3a, 3aKOHOMEPHOCTH. IIpomeccsl Koppo3uu
METaJUIOB.

Crpoenue aroma. DieMeHTapHbIE YaCTHIIbI, 00pa3yIoIIne aToM.
Monenu atroma Pesepdopaa u bopa. [Tocrynater [Inanka u
DOitamteiina. KBantoBas MexaHuka o CTpoeHHH aroma. KopmyckyssipHo
— BOJTHOBOM mayanu3M. [lpunnun I'eiizenOepra. YpaBHeHue
penunrepa. CymiHocTts pemenns. BoiHoBas GyHKIuUs, aTOMHAs
opOuTtans. CBOHCTBA AaTOMOB: aTOMHBIN pajiyc, JHEPTUsl HOHU3AINN 1
CPOACTBO K MEKTPOHY, INEKTPOOTpULATENbHOCTE. CTpOoeHUE U
IpeBpaleHus aTOMHBIX aaep. [lepuoangecknii 3aKOH u [1ICXD 1.
MenpeneeBa. CTpyKTypa NepHOANIECKOI CUCTEMBI: TPYIIIBI U
Mepuo/Isl. 3aKOHOMEPHOCTH JIEMEHTOB M UX COCTHMHEHUII.
Xumuueckas cBs3b. [Ipuauabl 06pa3zoBanus. Mepa IpOYHOCTH.
OCHOBHBIE OCTYNAThl U rTUNOTE3bl. KBAaHTOBO - MEXaHHYECKOE
onmcanue. Teopus BaJleHTHBIX cBs3ell. MeTo ruOpuaAn3auy aTOMHBIX
opOuTtaneii. Teopus OTTAIKNBaHUS JIEKTPOHHBIX AP BaJIEHTHBIX
o6oouek. MeTo1 MONIeKyIIIpHBIX opouTaneid. CymHOCTb, OCHOBHbIE
HOJIOXKEHUA. THUIBI BHYTPUMOJIEKYISPHBIX CBA3EH U HX
XapaKTEepUCTUKH: KOBAJICHTHAA CBS3b, IOJIIAPHOCTb, AUIOIbHBIN
MOMEHT; JOHOPHO-aKLEeNTOpHOe B3auMmo/ieicTre. loHHas CBs3b.
Merannuueckas cBsi3b. MeXMOJIEKYJISIPHbIE B3aUMOAECHCTBUA. Bubl
MEXMOJIEKYJIIPHBIX B3auMoaecTBuil. BogoponHas cBs3b.
XUMHUYECKHE COCTUHEHUS BBICIIETO MOPAAKa (KOMIUICKCHI).
Koopaunanuonnas teopust Bepaepa. Tunbl KOMIUIEKCHBIX
COEJIMHEHUH.

Bcero

16

4.4 HauMeHOBaHHeE TeM NMPAKTHYECKHX PadoT, X coJepkaHne U 00beM B Yacax

Ne paznena
AUCIHUTIIHHBI

HaumenoBaHnue NMPAKTUYCCKUX paﬁoT

Tpynoemko
cTh (4ac)

1

PacueT MOmsIpHOI Macchl 9KBUBAJIEHTOB
PacyeTsl 0 ypaBHEHMSIM peakui

2

PacyeThsl B XMMHYECKONM KHHETHKE
PacyeTsl B XuMHYECKON TEPMOAMHAMUKE

2
2
4




Pacuet koHLIEHTpaLIUK PaCTBOPOB 2
3. 3 PacdeTs! 10 TEOpHH STEKTPOTUTHIECKOI TUCCOIMALINH U HIICKTPOXUMHIH 2
4, 4 OCHOBBI TEOPUU CTPOCHHUS BELIECTBA 2
Bcero 16
4.5 HanmeHOBaHHe TeM J1a00PATOPHBIX PadoT, UX cojep:KaHue H 00beM B Yacax
No Ne paznena Tpynoemko
pasi HaumeHoBaHHe 1a00paTOPHBIX padoT pya
n/n JUCIHMILIMHDBI ¢Th (4ac)
OnpezencHre MOJSIPHON MacChl SKBUBAJICHTa MEAH METOJOM 2
1. 1 37EKTPONN3a 2
OmnpezneneHne aTOMHOTO painyca MeTajia
Xumudeckasi KHHeTHKA B KaTaln3 2
2. 2 Omnpexnenerne TEIIOBOTo 3P PeKTa XUMUIECKOH peaKIiim 4
W3yueHne oOIIMX CBOICTB pacTBOPOB 2
3. 3 Wzyuenne paboTE KOPPO3HOHHBIX 3JICMEHTOB 2
4. 4 N3yueHne cBOMCTB NOJMMEPHBIX MaTEPUAJIOB 2
Bcero 16

5. OueHo4yHble MAaTepHAJbl /Ui TEKYLIero KOHTPOJIsI YCIeBAeMOCTH W IPOMEKYTOYHOM
aTTeCTALMH MO0 JUCIUIIINHE

s KOHTpOIIs pe3ynbTaTOB OCBOEHUS TUCLUIUIMHBI IIPOBOJSATCA

— KOHTPOJIbHBIE Pa0OTHI:

1. KortponsHas pabota Nel «TepmoguHaMukar

2. KontponbsHas padora Ne2 «PacdeT OKHCIUTETFHO-BOCCTAHOBUTEIBHBIX PEAKITUI.

- nabopaTopHbie pabOTHI:

1. PacdeT MOJSIpHOI Macchl 3KBUBAJICHTOB

2. PacueTbl B XUMHUYECKOW TEPMOJANHAMHUKE.

3. Pacuer koHIIEHTpaMu pacTBOPORB; PacueTsl 1o TEOPHH NEKTPOIUTHICCKOMN TUCCOIUAIINH U

SJICKTPOXUMHUHU

4. OCHOBBI TEOPHH CTPOEHHS BEIIIECTBA.

3aIUTHI JTAOOPATOPHBIX PadOT:
1. Ompenenenne MOISIPHOH MacChl SKBUBAJIIEHTA MEIH METOJIOM 3ieKTpoin3a. OnpeneneHne aToMHOTO
panmyca MeTtaia.
2. XuMuueckas KMHeTHKa U Karanu3. OnpenelieHne TeroBoro agdexra XUMHUUECKOI peakIiH.
N3yyenne oOmux CBONCTB pacTBOPOB. M3ydeHne paboThl KOPPO3UOHHBIX 3JIEMEHTOB.
4. H3y4yeHue CBONCTB NMOJUMEPHBIX MaTepPHAJIOB

w

HpOMe)KyTO‘IHaSI aTTeCTanusA 110 uToraM OCBOCHUA AUCIHUIIIIMHBI — 3a4€T

6.YueOHO-MeTOAN4YeCKOe U HH(pOpPMALIMOHHOE 00ecrieYeHne U CUMILINHBI.

a) OcHoBHas IMTEpPaTYpa

Ne I'on
HaunmeHnoBanue kHUTH
n/m W31aHUS
OOmrast xuMusi [DICKTPOHHBINA pecypc] : yueOHO-MeTomudeckoe mocobue / coct. M. U.
1 [ManTioxuHa [M Ap.]. — DJEKTPOH. TEKCTOBbIE JNaHHbIE. — ExarepmHOypr : Ypanbckuii 2013
¢denepanbublit yausepcuret, O6C ACB, 2013. — 92 ¢. — 978-5-7996-1055-5. — Pexxum
nocryna: http://www.iprbookshop.ru/68358.html
W36panHble aBEl 00MIeH XUMUH. XUMHYECKasl CBS3b [DIIEKTPOHHEIHN pecypc] : yueOHOe
mocoOue sl CTYyIEHTOB TEXHHUYECKUX crnenuanbHocTedt By3oB / A. I'. Jlemos, C. U.
2 Tromenosa, 0. H. 3aiiuesa, JI. B. 3penoBa. — 2-¢ u3jl. — DJIEKTPOH. TEKCTOBLIE JAHHBIE. 2015

— M. : 3xO0Onuc, 2015. — 66 c. — 978-5-91936-066-7. — Pexkum mgocryma:
http://www.iprbookshop.ru/71461.html

0) lonosiHUTE/ILHASA JIUTEPATYypa

Ne T'on
HaumenoBanue kHUTH
/11 A30aHUS
1 Jlyneiiko, T. T'. Benenne B o0mryro XuMmio [DneKkTpoHHHIH pecype] : yuebnuk / T. T. 2010



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

Jlymetiko. — DneKTpoOH. TEKCTOBBIE JaHHbIe. — PocToB-Ha-JloHy : FOHBIN denepanbHbIit
yausepcurer, 2010. — 232 c¢. — 978-5-9275-0763-4. — Pexum gocTyma:
http://www.iprbookshop.ru/46928.html

Tuxonos, I'. II. O6mas xumus. Yacts 1 [DnekTpoHHBIN pecypc] : ydeOHOe mocodue st
2 CaMOCTOATENFHOW MOATOTOBKH CcTyAeHTOB / I'. II. TMXOHOB. — DJIEKTPOH. TEKCTOBHIC 2006

naaapie. — M. : MOCKOBCKasl TOCyJapCTBeHHAs akaJeMusi BOIXHOTO TpaHcnopra, 2006. —
192 c. — 2227-8397. — Pesxum mocrtyma: http://www.iprbookshop.ru/46291.html

Tuxonos, I'. I1. O6mas xumus. Yacts Il [DnexTpoHHBIH pecypc] : yaeOHOE TTocoOue s
3 CaMOCTOATENbHOM 1MoAroToBKH cryneHtoB / I'. II. TUXOHOB. — DJEKTPOH. TEKCTOBBIC 2007

naHHble. — M. : MOCKOBCKasi roCyAapCcTBeHHas akaJeMusi BOAHOTO TpaHcnopra, 2007. —
323 ¢. — 2227-8397. — Pesxxum moctyma: http://www.iprbookshop.ru/46292.html

Lupenscon B.I'. KpantoBas xummus. Monekyinbl, MONEKYISpHBIE CHCTEMBI M TBEPABIC
4 Tena: yue6noe nocobue / Llupenscon B.I.— M.: BUHOM. Jla6opaTopus 3Hanuii, 2012. 2012
http://www.iprbookshop.ru/4580

B) Ilepeuenn pecypcoB HH(pOPMALHOHHO-KOMMYHHMKAIMOHHOM ceTu UHTepHeT:

5. DnekrtponHas oubnuoreuynas cucrema «IPRbooks» http://www.iprbookshop.ru

6. basza nanneix HayuHnoii anektponnoi oudiamnoreku eLIBRARY.RU https://elibrary.ru/

7. baszamannasix Web of Science https://apps.webofknowledge.com/

8. basza mamnbpix Scopus https://www.scopus.com HMupopmanmonnas cucrema «EguHOE OKHO
JIOCTyIa K 00pa3oBaTeabHbIM pecypcamy» http://window.edu.ru

9. CnpaBouHo-mpaBoBas cucrema «["apanT» http://www.garant.ru

10. becrinatHast snexkTpoHHas WHTepHeT OMOIMOTEKa HOPMATUBHO-TEXHUUYECKOHW IJUTEPATYPHI
TexJIuthttp://www.tehlit.ru/

11. ba3za gaHHbBIX podecCHOHATBHBIX CTaHIAPTOB MUHUCTEPCTBA TPy U COLIMATBHON 3aIlUTHI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-
professionalnykh-standartov/

12. ®enepanbHas rocyqapcTBEeHHas WH(pOpMAMOHHAsA cucteMa «HarumoHanbHas AIIeKTpOHHAs
oubmoTeka» https://H30.pd

13. HanmoHansHBIN mOpTan oHiaitH o0yuenust «OTKpbeIToe 00pa3oBanue» https://openedu.ru

14. Ba3bl JaHHBIX MHHHCTEPCTBA SKOHOMUYECKOro pa3sutus PD http://www.economy.gov.ru

15. Opuumanbueiii caiit denepanbHOr0 areHTCTBAa IO TEXHUYECKOMY PEryJIHpPOBAaHUIO H
metpostoruu http://protect.gost.ru/

16. MupoBas uudpoBas Oubnamoreka https://www.wdl.org/ru/ DnexTponHas OubIHOTEKA
Programmer’sKlondikehttps://proklondike.net/

r) [IporpamMHoe oGecrieyeHue:

Microsoft Office 2016.

Apache OpenOffice (cBo6oaHO pacnipoctpansemoe I10)
KMPlayer (cBobGoHOE IpOorpaMMHOE 00ECIICUCHHE)

FastStone Image Viewer (cBo6oHOe porpaMMHOE 0OecIieueHe)
Acrobat Reader X1 (cBo6oaHOE TporpaMMHOE 00ecIIeUeHHE)

arONE

) MeToAuYecKHe YKA3aHHA:
1. Tpy6GaueBa JI.B., UepenanoB UN.C., TpybaueB A.B. u nap. JlaGoparopnas mocyna u
000opyI0BaHrE B XUMHUUYECKHX JJabopaTopusax. Y4yeOHo-MeToanueckoe nmocoodue. Mkesck: M3n-Bo
Yal'y, 2018. - 152 c.

2. Metoandeckne peKOMEHAAINH 10 TIPOBEICHUIO Pa0OT — yueOHO-METOUYECKOe TTocoOre
M0 OpraHu3allMd CAMOCTOATEIBHOW paboThl OOyYaromMXcs: JUIsl OOy4arommxcs 10
HampaBieHuto moAroToBku 15.03.05 - KoOHCTpYKTOpPCKO-TEXHOJOTHYECKOE obecreueHne

MAaIIMHOCTPOUTEIBHBIX MPOon3BoAcTB/ cocT. P.M. bakupos, E.B. UymakoBa. — Borkunck: U3z.
B® ®I'bOY BO «MxI['TY umenn M.T. KamammnukoBa», 2019. — 15¢. — Pexxum pocrymna:
http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf

3. Odopmienne KOHTPOIBHBIX padoT, pedeparoB, KypCOBBIX pabOT M MPOEKTOB, OTYETOB
[0 TPAaKTUKE, BBHIMYCKHBIX KBAIM(UKAMOHHBIX padoT: MeToandyeckue ykasanus/ cocT.: A.1O.
Vpazbaxtuna, P.M. bakupor, B.A. CmupnoB — Botkunck: Uzn. BO ®I'BOY BO «UxI['TY
MMEHU M.T. Kanamrnukosa, 2018. - 25c. - Pexum JOCTyMa:
http://vfistu.ru/images/files/Docs/metodichka_po_oformleniu_v3.pdf



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

5 MaTepI/IaJIBHO-TeXHI/I‘leCKOB odecrneyeHue AUCHUIIJIMHBI:

1. JlexuuoHHBIE 3aHATHSL.

Y4eOHble ayAUTOPUH IS JIEKIIMOHHBIX 3aHATHI YKOMIUIEKTOBAHbI MEOEIIBIO U
TEXHHYECKUMH CPECTBAMH O0yUYEHUS, CITYKAIlUMHU IS IPEACTaBICHNUs yueOHON HH(pOpMALUH
6onb10l ayauTOpuu (HAaOOPHI IEMOHCTPAIIHIOHHOTO 000PYA0BaHUs (IIPOEKTOP, IKPaH,
KOMIThIOTEP/HOYTOYK), Y4eOHO-HATJISAHBIC TTOCOOUS ).

2. TlpakTtuyeckue 3aHATHS.

VueOHbIe ayTUTOPUH [T IPAKTHYECKUX 3aHSATUH YKOMIUICKTOBAHBI
CHEeIHUATU3UPOBAHHON MEOEIbIO M TEXHUUECKUMU CPEICTBAMH 00ydeHus (IIPOEKTOp, IKPaH,
KOMIIBIOTEP/HOYTOYK).

3. JlabGopaTtopHbie paOOTEHI.

Jlist naGopaToOpHBIX 3aHIATHIA UCTIONB3YIOTCS ayauTopus Ne 215 anpec: 427430,
Y amyprckas Pecniyonuka, r. Botkunck, yi. [1.M. IllyBanosa, 1. 1

4. CamocrosiTenbHas padora.

[TomerieHus 111 CaMOCTOSATEIBLHON pabOThI OCHAIIICHB KOMITBIOTEPHOM TEXHUKOH C
BO3MO>KHOCTBIO MOKITIOUEHU K ceTH «IHTepHET» U JOCTYIIOM K 3JIEKTPOHHOM
uH(popManoHHo-o0pa3oBarensHOM cpene BO ®I'BOY BO « kI TY umenu M.T.
KamamaukoBay:

- IOMEILIEHUS U1 CAMOCTOSITENIbHOM paboThl oOyvaromuxcs (aya.Ne 224, anpec: 427430,
Y amyprckas Pecnybnuka, r. Borkunck, yin. ILU. Illysanosa, 1. 1).

[Ipu HeoOxoaumocTH pabouass MporpaMMa JIUCHUIUIMHBI (MOZAYJSl) MOXET ObITh
aJanTHpoOBaHa il o0ecredeHuss 00pa30BaTENLHOTO Mpolecca WHBAIMAOB U JIUI C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JIOPOBbsl, B TOM YHCJIC Uil OOy4YCHHS C TPUMEHCHHUEM
JTUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH. J{J1s1 3TOTO TpeOyeTcs 3asBIICHUE CTYIACHTA (€r0

3aKOHHOT'O HpCI[CTaBI/ITCJ'IH) U 3aKJIKUYCHUC HCI/IXOJ'IOFO'MCI[I/IKO'HGILB.FOFI/I"ICCKOI‘/’I KOMUCCHUHU
(IIMIIK).



JIner cornacoBanusi paboyeil MporpaMMsl JMCHMIIMHBI (MOYJIs1) HA y4eOHBIH roj

Pabouas mporpaMmma IUCHUTLTHHBI (MOIYIS) « XUMUSD» 110 HAIPABIECHUIO TIOJTOTOBKH
(cnermmanbHOCTH) 15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTMYECKOE 00ECTICUCHUE
MalIUHOCTPOUTEIBHBIX TPOU3BOACTBY 110 HAMIPABIECHHOCTIM (mporpamm) «TexHomorus
MaIIMHOCTPOEHUS) _ COTJIacOBaHa Ha BeJleHUE Y4eOHOTo mpoliecca B yueOHOM rojy:

«Coznacosanon:
Yueonuouii 3asedyrowuti kageopoti,
200 omeemcmeentou 3a PIJ[

(noonucs u dama)

2021 - 2022
2022 — 2023
2023 — 2024

2024 — 2025




MHWHOBPHAYKU POCCUN
Botkunckwuii ¢punnan
(dhenepalbHOT0 TOCYIaPCTBEHHOTO OI0KETHOTO 00pa30BaTEILHOTO
YUpEXKACHUS BBICIIETO 00pa30BaHUS
«xeBckuil rocyaapcTBEHHBIN TexHUYeCKuil yHuBepcuTeT umenn M. T. KanamnaukoBay»

OueHo4YHbIE CpecTBa
o AUCHHILJINHE
Xumus
HaVMEHOBaHHE — ITOJIHOCTBIO

HarnpaBiaeHue _ 15.03.05  «KOHCTPYKTOPCKO-TEXHOJOTHYECKOE 00ECIICUCHHE
MAITHHOCTPOUTEIILHBIX IPOU3BOJICTBY

KO, HAUMCHOBAHUEC — IIOJIHOCTBIO

HarpaBJIeHHOCTH (Ipod b/
IPOrpamMMa/CrieIHaTH3aI[Hs ) «TeXHOIOT U MAIIIMHOCTPOCHUSI
HanMCHOBAHHC — ITOJIHOCTBIO

YpOBEHBb O0pa30BaHMUS: OakanaBpuart
YOAIUMb HEHYHCHBLE GAPUAHNIBL

dbopma oOyueHus: ouHas

OYHAast/O4YHO-3a0YHAas1/3a04Has

06ma;1 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT: 3 3a4YCTHBIX e,I[I/IHI/II_I(LI)



1. OueHOYHbBIE CPeNCTBA

OnennBanue (popMUPOBaHMS KOMIETEHIMH TPOU3BOANUTCS HA OCHOBE PE3YJIbTAaTOB
00y4yeHHsI, IPUBEJCHHBIX B II. 2 paboueii mporpammbl 1 POC. CBs3b pa3ienoB KOMIIETCHIINH,
UH/IMKATOPOB U ()OpM KOHTPOJIA (TEKYILEro 1 IPOMEXYTOYHOI'0) yKa3aHbl B Taduuue 4.2
paboueli mporpaMMbl U CLHUIUIMHBIL.
O1eHOuUHBIE CPEACTBA COOTHECEHBI C Pe3ysIbTaTaMHi 00y4eHUs 110 TUCLMILIIMHE U
MHAMKATOpaMH JIOCTHKEHUSI KOMIIETEHIIUN, IPEICTABIEHBI HUXKE.

Ne Koabl komnereHunu u PesyabTaT 00yuenuns DopMbI
n/ HHIMKATOPOB (3Hanus, yMeHus U HaebiKu) TeKy1lero u
n NMPOMEKYTOY
HOI'0
KOHTPOJIA
1 |OIIK-5.1 3nare:  3axoHbl | 31  OCHOBHBIE  MOHATHS  TEOPUHU
€CTECTBCHHBIX HAayK, OCHOBHBIC | CTPOCHHUS BELIECTBA, 3aKOHOMEPHOCTEN
3aKOHOMEPHOCTH, MIPOTEKAHUS XUMHUYECKHX IPOLIECCOB,
JEUCTByIOIME B  IIPOLECCE | 3HAHUSA CBOICTB XUMHYECKHUX
KOHCTPYHPOBaHUS U | COEIMHEHUHN TEXHUYECKUX MAaTEpUAJIOB.
IIPOEKTUPOBAHHUS 32 AHanutuueckue BeIpaxkeHus | [IpakTtuueckas
MAaIIMHOCTPOUTEIIbHBIX 3aKOHOB XUMHHU pabora
m3aenuil, wux BausHue Ha |33 OCHOBHbICE MpaBWila  TEXHUKH Nel,2,3,4;
Ka4eCTBEHHbIE TOKa3aTean U | 0€30MacHOCTH B TaOOpaTOPHH KonTponbHas
IIPOU3BOJICTBEHHBIE 3aTPATHI A IIpumenenue  Teopernyeckux | padoralNel,2,
2 |OIIK-5.2 VYwMmeTh: NpUMEHATH | MOJIOXKEHUH U 3aKOHOB XuMmuu i | JlaboparopHas
€CTeCTBEHHOHAYYHbIC 3HAHHS | TEXHOJIOIMYECKHX 3a1a4 paboTta
JUIi  KOHCTpyMpOBaHus  © | Y2 IIpoBoauTh pacyeTsl o Nel,2,3,4
MPOEKTHBIX PACUYETOB M3/ENIUN | YPABHEHHUAM PEAKLUN 3auer
MalIuHOCTPOEHUS, H1  Ilpaktuueckue  HaBbIKK  IpHU
OIpeeIeHUs IIPOBEEHUU XMMHYECKOTO
IIPOU3BOJICTBEHHBIX 3aTpaT JKCIIEPUMEHTA
3 | OIIK-5.3 Bnaners: HaBbikamu | H2 HaBbiku aHanmn3a CBOMCTB BEIECTB
KOHCTPYUPOBAHHS U | B UX CBSI3U C COCTaBOM U CTPOEHUEM
IIPOEKTHBIX PACYETOB HU3IEIHUN
MAaIIMHOCTPOECHHUS,
OIpeeIeHUs
IIPOU3BOJICTBEHHBIX 3aTpaT

Tunosvie 3a0anus 015 OYeHUBAHUSL YOPMUPOBAHUSL KOMNEMEeHYUL

Haumenosanue: 3auer
IlIpeocmasnenue ¢ @OC: nepeyeHb BOIPOCOB
Ilepeuensv 6onpocoe ona nposedenus 3auema:

|. TeopeTnyeckas yacThb 3a4eTa (BONPOCHI):

1. [Ipeamer XuUMHUH. CBSI3b XMMHMU C JAPYITMMH HAayKaMH. aTOMHO-MOJIEKYJISpHAs TEOpHsL.
MOHATHUS: XWMHYECKHH DIEMEHT, aToM, MOJIEKyJia, KOJMYECTBO BENIECTBA, AaJUIOTPOIIHS,
OTHOCHTEJIbHAS! MOJIEKYJISIpHAsl U MOJISIpHAs Macca.

2. OCHOBHBIC 3aKOHBI XMMHUU: 3aKOH COXPaHEHHs] MacChl M JSHEPTHH, 3aKOH ITOCTOSHCTBA
COCTaBa, 3aKOH KPAaTHBIX OTHOIIEHUI1, ra30BbIe 3aKOHBI, 3aKOH aBOTaIp0. 3aKOH SKBUBAJICHTOB.

3. XuMHudeckasi TEpMOJMHAMUKA: TIPEIMET PACCMOTPEHHUsI. TETIIOBOUM d(PeKT peakium.
9K30 - ¥ SHAOTEPMHUYECKUE MPOLECCHl. TEPMOJAUHAMHUECKUE CUCTEMBI: OTKPBITBIE, 3aKPBITHIE,
W30JIMPOBAaHHBIC. CTAaHJIAPTHOE COCTOSIHHE. TIapaMeTPhl COCTOSHUS. TEPMOIAMHAMUYECKUH
IpoIecC. PABHOBECHBIEC CHCTEMBI. (DYHKILIUU COCTOSTHHSL.

4. [lepBblii 3aKOH TEPMOAMHAMHUKHU. BHYTPEHHSISI SHEPTUs U SHTAIBIUS. TETJIOEMKOCTb.
TEPMOXUMHUSL. SHTATBIIMKA 00Pa30BaHM BELIECTB. 3aKOH I'ecca U CIEICTBHS U3 HEro



S. Bropoii 3akoH TEpMOAMHAMUKH. CAMOIIPOU3BOJIBHBIE PABHOBECHBIE ITPOLIECCHI.
TEPMOJIMHAMHUYECKAsI BEPOSTHOCTh. SHTPOIUS. CMBICI SHTPOIIUU. PACUYET SHTPOIIHH.

6. Ouneprun ['m66ca u I'enpmrombiia. paboTa pPaBHOBECHOTO IPOLECCA. YCIOBUS
CaMOIIPOMU3BOJILHOTO NPOTEKAaHUs MPOLECCOB. (AKTOPBL, OMPENENAIOIINe HaIpaBlieHUE
MPOLECCOB. XUMUYECKHI NOTEHIMAIL.

7. TepmoanHaMuueckass KOHLENIUS XMMUYECKOTO PaBHOBECHUS. YCJIOBHE PABHOBECHSI.
CBSI3b KOHCTAHTHI pPaBHOBECHS M SHEPIHH rudoca.

8. CmMenieHne XMMUYECKOTo paBHOBecHs. mpuHuum Jle — marense — bpayna. Biausnue
TEMIEPATYPbI, JAaBICHHUSI U KOHLUEHTpaLUil pearupyrolmx BEIIECTB HAa HAIPaBJICHUE CMELIECHUS
paBHOBECHS.

9. Xumudeckass KuHeTuka. VMCTMHHAs M cpefHss CKOpPOCTh peakuuu. ['oMOoreHHsle u
rerTeporeHHble peakuuu. Kunernueckuii 3akoH aectByromux mMace. [lopsinok peakiuu.

10. 3aBUCHUMOCTb CKOPOCTH pPEaKLUMU OT IPUPOJIbl PEAr€HTOB, UX COCTOSIHUS, TEMIIEPATYPHI.
[TpaBuno Bant — I'oda. Teopusi akTUBHBIX CTOJKHOBEHHH AppeHUyca. DHEpPrus aKTHUBAIIUU.
VYpaBHenue Appenuyca.

11. Teopuss pactBopoB. Knaccugukanus pactBopoB. PacTBoputens M pacTBOpeHHOE
BelecTBo. PactBopumocts. KoHnienTpanys pactsopa. Buabsl KOHIIEHTpaLyid.

12. WneanbHble pacTBOpPbl. YPaBHEHUS COCTOSHUS MJieallbHBIX cucteM. IlepBblil 3akoH
Payns.

13. Bropoii 3akon Payna. O0ymanockonus u kpuockomnusa. Ocmoc. OcMoTHYecKoe
nasienne. 3akoH Bant — ['odda.

14. PeasibHble pacTBOpBL. YpaBHEHMsI COCTOSIHMSI peajibHBIX CUCTEM. PacTBopeHue razos
Y TBEP/BIX TEJ B )KUAKOCTSIX.

15. PactBophI AIEKTPOJIUTOB. N3oTtonnyeckuii Kod(uImeHT. Teopus

AJIeKTpoJInTHYECKON nucconuranuu. CreneHb auccouuanuu. OakTopsl, BIMSIONIME HA CTEHEHb
nucconanuu. CUIbHbBIE U Cl1a0ble 3JEKTPOIUTHI. MOJIeKyIpHO-UOHHbBIE YPaBHEHMS.

16. PactBopumocTe  dnexTposMToB B BoAe.  PaBHoBecms B pacTBOpax
TPYAHOPACTBOPUMBIX JIEKTpoJauTOB. [Ipon3BeneHne pacTBOPUMOCTH.

17. Cnabwie snexrponutel. Koncranta muccommanuu. CTyneHuyaTtas IUCCOIUAIINS.
CooTHOIIIEHHE CTYNEeHYaThIX KOHCTAHT Auccoluanuy. 3akoH pazoasieHus OctBanbaa. CuibHbIe
AJIEKTPOJINTHI.

18. Hucconmanusa Boxabpl. KoHctanTa auccounmanuu. MoHHOE NpOM3BENEHUE BOJBI.
Bonoponnsiii nokaszarens. Ouenka pH, nanukaropsl. U3mepenue pH.

19. I'maponus coneil. Ycenosue ruaponunsa. CTeneHb U KOHCTaHTa TUAPOIIN3A.

20. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE — peakiuu. OKHCIUTENH, BOCCTaHOBUTEIIH.
Cocrasnenne ypasHenuii OBP. [Ipaktuueckoe 3nauenne OBP.

21. ONeKTpOJHBIA MOoTeHIMal. MexaHu3M BO3HUKHOBeHUs. CTaHIapTHBIA MOTEHIMAIL.
Bonoponuselii anextpon. Pan Hanpsokenuit metamuioB. ['anpBaHmyeckue ayeMeHTBL. CXeMBbI
3anucu. [Tonspuzanus npu paboTe FIEMEHTOB.

22. OJIC  OKHMCIUTENBbHO-BOCCTAHOBUTENBHBIX  peakuuil. YpaBHeHue HepHcra.
Hanpasnenue OBP. Ceszp DJIC c sneprueit [ m60ca u KOHCTaHTOI paBHOBECHS.

23. CBolicTBa aTOMOB: aTOMHBIN paanyC, SHEPIUs MOHU3ALMU U CPOACTBO K AIEKTPOHY,
ANEKTPOOTPHULATENBHOCTh. CTpOEHUE U IPEBPALLEHUS ATOMHBIX SJIEP.

24. [lepuonnueckuii 3axkoH u IICXD .M. MenneneeBa. CTpykTypa NEpHOIUYECKON
CHUCTEMBI: TPYIIIBI U IEPUOJIBI. 3aKOHOMEPHOCTH 3JIEMEHTOB U UX COCTUHEHUN.

II. IIpakTHUyeckast 4acTh 3a4yeTa:

1. Paccumraiite usmenenue sHrponuu npomecca Ho(I') + S(T) = HoS(I') mpu cranmapTHBIX
yenoBusx (S(Hz) = 131 x/mons*K; S(S) = 32 Ix/mons*K; S(H2S) = 206/ Tx/mMonb*K)

2. Onpenenute, Bo3moskeH Ju nporecc HF(I') + 1/2Clo(IN)=HCI (I')+1/2F(T") npu cranaapTHbIX
YCIIOBHSAX CaMOTIPOM3BONbHO, paccuntad AGY mpomecca (AGY(HF) = -271k/[x/mons; AGO(HCI)
= -95,5 k/Ix/MomB)

3. 3anmmuTe BhIpakeHne KOHCTaHTHI paBHOBecus nporecca Fe(T)+H20(IN)=FeO(T)+Hz(T)

4. Bpluuciute 3HaUYCHHWE TEMIEPATypHOTO Kod(h(UIIMEHTa pPEaKIWH, €ClIH TpU YBEIHUYECHUU
TemmepaTypsl ¢ 16 10 56°C ckopocTs peakuuu Bo3pocna B 16 pa3



5. Paccuuraiite 5/]C raipbBaHHYECKOI0 3JIEMEHTA, COCTABIICHHOI'O U3 MAarHUeBOr0 U HUKEICBOTO
3JIEKTPOJIOB, TIOTPYKEHHBIX B 1 M pacTBOPHI CBOMX COJICH TIPH CTaHIAPTHBIX YCIOBUIX

Kpurepum ouenku:
[IpuBenens! B pazzaene 2

Haumenosanue: KOHTpoOJbHAsA padoTa
IlIpeocmasnenue 6 @OC: Habop BapHAHTOB 3aJaHUI
Bapuanmuvi 3a0anuii:

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

BemecTtBo AfH®, kan/moib S° kan/mons K
FeO -63700 14,2
H> 0 31,2
Fe 0 6,5
H20 -57800 45,1

1. PaccuuraiiTe 3Ha4eHHE U 3HAK U3MEHEHUSI SHTAIBITHH

2. llpenckaxkute (MM paccyuTanTe) 3HAK K3MEHEHUSI SHTPOTIMH PEAKIIUU

3. Paccunraiite 3HaueHHe N300apHOTO TIOTeHIMana peakun AG’p

4. Bo CKOJIBKO pa3 yBEIMYHUTCS CKOPOCTh Ta30BOM peakuuu 3 Xz = 2X3 pH yBeITHUECHUH
KOHIIeHTpanuu X2 B 2 paza

5. Ha ckonbKO TpasiycoB HaJl0 MOBBICUTH TEMIIEPATYPY, YUTOOBI CKOPOCTh PEAKIIMH YBEIMUNIACH
B 16 pa3 npu TemnepatypHoMm kodddunrente 2?

KonTposbHnas padora 2

1. [TogGepute K03(hUIHMEHTH B ypaBHEHHN 33aHHON OKHCIHTEIbHO-BOCCTAHOBUTEIHLHOM
PEaKI.

2. JUis naHHOW peakiuy ONpeseiuTe HAIlpaBlIeHHE €€ MPOTEKAaHWs, UCXOMAsi M3 3HAuCHHS
CTaHJAPTHBIX ITOTCHIHUAJIOB, 1 pacch/ITaﬁTe KOHCTAaHTY PaBHOBCCHA.

3. Jns  3amaHHOM mapbl  METAUIOB  3alMUIMTE CXEMY COCTaBJICHHONO M3  HHUX
TaJIbBAHUYCCKOTO JJICMCHTA, IPU YCIIOBHMHU, YTO OHH IIOIPYKCHBI B PACTBOPLI CBOUX COJIeH.
Omnpeznenurte KaToa U aHO/. 3allUIIMTE CXEMBbI JIEKTPOAHBIX mporeccoB. Paccunraiite 3/C npu
CTaHJAPTHBIX YCJIOBUSAX.

4. ITo ypaBHenuto HepHcTa paccunTaiiTe paBHOBECHBIE IIOTEHIIUANBI TEX XKE METAIIOB IIPU
3a/laHHbIX KOHIIEHTparusax noHoB U DJ1C npu JaHHBIX YCIOBUSX.
S. ITo paccuntannbiM panee 3HaueHusM DJIC paccumraiite u3mMeHeHnue 3Hepruu ['ud6ca B

PEaKMU U €€ KOHCTAHTY PAaBHOBCCHUS NIPU CTAHAAPTHBIX YCIIOBUAX.

Kpumepuu oyenxku KonmpoavHwix padom:
[IpuBenens! B pazzaene 2

Haumenoganue: 3amyra 1ad0paTopHbIX padoT

Ilpeocmasnenue ¢ @OC: 3amanusi W TpeOOBaHMS K BBINOJTHCHUIO TMPEJCTABICHB B
METOAMYECKUX YKAa3aHUAX 110 TUCIMUITIIMHE

Bapuanmur 3a0anuii: 3ananusi 1 TpeOOBAaHUS K BBINOJIHEHUIO MPECTABIEHBI B METOIUYECKUX
yKa3aHHUsX MO AUCHUILINHE

Kpumepuu ouyenxu:

2. Kpurepun n mkaJbl olileHMBaHUS

J1J11 KOHTPOJIBHBIX MEPOTIPUSATHH (TEKYIIEr0 KOHTPOJIS) YCTAHABJIUBAECTCS MUHUMAIbHOE
¥ MaKCHUMaJIbHOE KOJIMYECTBO OAJJIOB B COOTBETCTBUU ¢ Tabmuuel. KoHTponsHoe Meponpusitie
CUMTAETCS MPOMACHHBIM YCIEIIHO MPHU YCIOBUH Habopa KOJIMYecTBa 0ajioB HE HUKE
MUHUMAaJIBHOTO.




PesynpTar 00yueHHs 10 TUCHMIIMHE CYATACTCS JOCTUTHYTHIM IPH YCTICITHOM
HPOXOXKIECHUN 00YJarOINMCS BCEX KOHTPOJIBHBIX MEPOTIPHATHI, OTHOCSIIUXCS K JAHHOMY
pe3yibTaTy o0yueHHs.

Pazoenwt Konuuecmeo dannos
Dopma KoHmpoaa -
OUCUUNTTUHDL min max
1 IIpakTuyeckas pabora Nel, koHTponbHas pabora Nel 15 15
2 ITpakTuueckas padota No2, koHTpoJsbHas padota Nel 15 25
3 [TpakTiaeckast paborta No3, koHTponbHas pabora Ne2 15 25
4 ITpakTuueckas padota No4, koHTpoabHass padora Ne2 15 35
Htoro 60 100

HpI/I OLICHUMBAaHHU PE3YJILTATOB 06y‘IeHI/I5[ 10 JUCHUIITIMHE B XOJ€ TEKYIICTO KOHTPOJIA
YCIICBACMOCTHU HCIIOJIB3YIOTCA CICAYIOIIUC KPUTCPUH. MuHUMAaIEHOE KOJIMUECTBO 0aJljIoB
BBICTaBJIACTCsA 06yqa}omeMyc51 IIPpH BBIITOJIHCHHUH BCCX HOKaSaTeHeﬁ, JAOITYCKAr0TCA
HECYIICCTBCHHBIC HECTOYHOCTH B U3JIOKCHHUU U O(bOpMJIeHI/II/I Marcpuala.

Haumenosanue,
Ilokazamenu evicmasneHuns MUHUMAILHO20 KOJIUYECHEA 0ANN06
0003HaueHue
3aaHus BHIMOJIHEHBI O0siee YeM HarooBUHY. [IpHCyTCTBYIOT cephE3Hble
omuOku. [IpogeMOHCTPHUPOBAH yIOBICTBOPUTEIBHBIN YPOBEHD B ICHUS
MaTepuaIoM.
[TpakTnueckas
aGoTa [IposiBieHbI HU3KKUE CIIOCOOHOCTH MTPUMEHSTH 3HAHUS U YMEHHUS K
p BBIMIOJTHEHUIO KOHKPETHBIX 3a/IaHuM.
Ha 3amure npaktuueckoi paboThI JaHbl TPaBUIILHBIC OTBETHI HE MEHEE YeM
Ha 50% 3a7aHHBIX BOITPOCOB
JlaGopaTopHast paboTa BBINOJIHEHA B TIOJIHOM 00bEME;
[IpencraBieH oT4eT, COAEpkKAIINA HEOOXOIUMbIE PACUeThl, BEIBOIBI,
JlaGopaTopHas 0(hOpMIICHHBIN B COOTBETCTBUU C YCTAHOBIIEHHBIMHU TPEOOBAHUSIMU;
pabota [IponeMOHCTpUPOBaH YAOBIETBOPUTEIbHBIN YPOBEHD BIAJACHUS MaTEPUAIOM

MIPH 3alUTe JJA0OPATOPHOU pabOTHI, TaHBI TPABUIILHBIC OTBETH HE MEHEE
yem Ha 50% 3a/1aHHBIX BOIPOCOB

HpOMC)KYTO‘-IHaH arTecTanud 1o AUCHUILIMHE IPOBOAUTCA B (I)opMe 3a4cTa.
HTorosas oreHka 110 JUCIHUILIMHE MOXKET OBITH BHICTABJICHA HA OCHOBE PE3YIbTATOB
TCKYIICTO KOHTPOJIA € UCTIOJIb30BAHUEM cneny}omeﬁ HIKaJIbI:

Ouenka Haoépano oannos
«3aYTEHO» 60-100
«HE 3aYTEHO» Menee 60

Ecnu cymma nabpannuix 6annos menee 60 — ooyuarowuiics ne donyckaemcsi 00
APOMENCYMOUHOU ammecmayuu.
Ecnu cymma b6annos cocmasnsem om 60 0o 84 6annos — obyuarowuiics oonyckaemcs 00

3ayema.

ITpomexxyTouHas aTTecTanus MpoBOIUTCA B (popMme nucbmenHo pabomaol

Bpewms Ha moarotoBky: 45 MHUHYT.

[Tpu onleHMBaHUK PE3yIBTATOB OOYUEHHS IO TUCIUTUTMHE B XOJI€ IIPOMEKYTOUHOU
aTTECTAallUK UCIIOJIB3YIOTCS CIIEIYIONNE KPUTEPUH U IIKaJIa OLEHKH:

Ouyenka Kpumepuu ouyenku
OO0yuaromuiicsi IeMOHCTPUPYET 3HAHNUE OCHOBHOTO y4eOHO-
MPOrpaMMHOTO MaTepuaia B 00beMe, HeOOXOAUMOM IS TalbHeIIen
«3aYTCHOY

y4eObl, yMeeT IPUMEHATh €ro IPU BHIIOJTHEHUH KOHKPETHBIX 3aaHHi,
IIPEYCMOTPEHHBIX TPOTrPaMMO TUCHUTIIMHBI

«HEC 3a4YTCHO»

OO6yyaromuiicss JEMOHCTPHUPYET 3HAUYUTENbHbBIE POOEIbl B 3HAHUAX




OCHOBHOT'O Y4€OHO-TIPOTPaMMHOI'0 MaTepHuaa, TOMyCTUI
NPUHIUITHAIBHBIC OITMOKH B BBIITOJHEHUH MIPEAYCMOTPEHHBIX
IpOrpamMMoii 3aJlaHui U He crioco0eH MPOJOIDKUTH 00yUYeHne
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