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Xumus

HarpasyieHue 15.03.05 — KOHCTPYKTOPCKO-TeXHOIOrHYeCkoe 0beceueHme
MAIIHHOCTPOUTEIbHbIX POM3BOICTB
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Kadenpa Ecrecrsennbie Hayky 1 HHGOPMAIIHOHHbIE TEXHOJIOTUH

Cocrasurens Yepenanos Urops CepreeBud, K. X. H., JOLIEHT

Pabouas mporpamma cocrasnena Ha ocHoBaHuu @I'OC BO - OakanaBpuar 1o HarpabIeHHIO
MOATOTOBKH 15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOrMYECKOE obecrnieveHue
MalIMHOCTPOUTENbHBIX MPOU3BOACTB» (ypoBeHb OakanaBpuata) Ne 1044 ot 17.08.2020 wu
paccMOTpeHa Ha 3aceqaHuy kadenpol

/ W o o
IIpoTokon ot Z 2022 r. Ne

3asenyromuii kadenpsr «EcTecTBeHHbIC HAYKH 1 HHOOPMALIHOHHbIE TEXHOJIOTHIY
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— 7~ K_B. Centsixos

= O Do 2022,

COI'TACOBAHO

Komnuectso yacos paboueit mporpammer 1 OpMHpyeMble KOMIETEHITHH COOTBETCTBYIOT
y4ebHomy nnany HanpasieHus 15.03.05 — KOHCTPyKTOPCKO-TEXHOJIOrMUECKOE 0beceueHne
MAaIIMHOCTPOUTEIBHBIX IPOU3BOJICTB

IIpencenarens yqeOHO-METOAMUECKOH KOMHUCCHH 110 HATIPABIEHHIO MOATOTOBKH 15.03.05 —
Koncrpykropeko-Texnonoruueckoe obecredeHne Mal HHOCTPOUTELHBIX TPOU3BOLCTE

Y — A H. Ilenbnsikos
oF D¢ 20221

Benywmuii cneunanuct y4e6HO gacTu
B® ®I'BOY BO «MxI'TY umenn M.T. Kanamnukosa»

%/ JIL.H. ConoBreBa

_ LA O 2022T.



AHHOTaI_[I/IH K JUCHUIIIINHE

Ha3zeanue oucuyuniunul

XUMUA

Hanpaenenue noozomosku
(cneyuanvnocmo)

15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTHYECKOE 0OecreueHre
MAalIMHOCTPOUTCIIbHBIX IIPOU3BOJACTBY»

Hanpaenennocms (npoghuns/
npozpamma/cneyuanu3ayus)

«Texnomorus MalInHOCTPOCHU»

Mecmo oucuuniunvt

broka 1 ucuunnunsl (Moxynu) O6s3aTenbHast 4acTh

Tpyooemkocmy (3.e. / uacwt)

3 3.e./ 108 yacos

ILlenv uzyuenusa oucyuniunot

Leab1o ocBOEHUS JUCUMILIMHBI SBISIETCS (POPMUPOBAHUE Y
CTYJICHTOB  XHMHYECKOTO  MBIIUICHUS, O3HaKOMJICHHUE C
dbopMaMu TIPUMEHEHUS XMUMHUYECKUX 3aKOHOB M TIPOIECCOB B
COBPEMEHHOM TEXHUKE, 3HAKOMCTBO CTYJEHTOB CO CBOMCTBAMH
TEXHUYECKUX MaTePHUAJIOB.

Komnemenuuu, gpopmupyemoie 6
pe3yibmame 0C60eHUS
OUCUUNIUHDBL

OIIK-5 CrniocoGeH uCHoap30BaTh OCHOBHBIE 3aKOHOMEPHOCTH,
JICCTBYIOIIHE B mporecce W3TOTOBIICHUS
MaIlTMHOCTPOUTEIBHBIX ~ HM3JENHM  TpeOyeMoro  KauecTsa,
3aJaHHOT'O KOJIN4eCcTBa npu HaAMMCHBIINX 3arparax
00IIIeCTBEHHOTO TPY/Ia.

Cooeporcanue oucyuniunl
(ocnoeHbvle pazoenvt u memot)

- OCHOBHBIE 3aKOHBI XUMHH

-. Teopust XUMHYECKHUX ITPOLIECCOB
- XuMHu4YecKkrue CUCTEMBI

- Teopust cTpoeHus BelecTBa

Dopma npomesrcymounoil
ammecmayuu

3aueT




1. Ilesm u 3a1a4M AU CHMILIAHBI.

Leab0 ocBOeHHS IUCUUIUIMHBI SBISETCS (OPMHPOBAHHUE Y CTYACHTOB XHMHUYECKOTO
MBILUICHUS, O3HAKOMJIEHHE ¢ (opMamMH NPUMEHEHHsS XUMHUYECKHMX 3aKOHOB M IPOIECCOB B
COBPEMEHHOM TEXHMKE, 3HAKOMCTBO CTYJEHTOB CO CBOWCTBAMHU TEXHUYECKUX MaTEPUAJIOB.

3agaun AucuMmmHbL: [IproOperenue 3HaHuil B 001aCTH OCHOBHBIX 3aKOHOB COBPEMEHHOM
XUMHHM, TPEACTABICHUS O TEPMOJAMHAMMKE M KUHETUKE XUMHYECKHUX IPOLIECCOB, CBOMCTBaX

COBPECMCHHBIX MaTCPUAJIOB.

1. Ilnanupyemble pe3yabTaThbl 00y4eHUs
B pesynbraTe 0CBOCHUS AUCIUILINHBI Y CTYIEHTa JOJDKHBI OBITh CPOPMUPOBAHBI

3HaHI/Iﬂ, npuoﬁpeTaeMme B X0€ U3YUYCHUHA TUCHUIIJTUHBI

Ne
3Hanus

n/n

1. OCHOBHBIE TIOHATUS TEOPUM CTPOCHHUS BEIIECTBA, 3aKOHOMEPHOCTEH MPOTEKAHHS
XUMUYECKUX TPOIECCOB, 3HAHMS CBONCTB XHMHUYECKHX COCIUHEHHH TEXHUYECKUX
MaTEepHAaJIOB.

2. AHaTUTHYECKIE BRIPAKECHHS 3aKOHOB XHMHHU

3. OcHOBHBIE IIPaBHUJIa TEXHUKU OE€30MIaCHOCTH B 1ab0paTopuu

YMeHI/lSI, npuoﬁpeTaeMme B X0/1€¢ U3YYCHHUA TUCHUIIJIUHBI

N YMenust
n/n
1. | IlpumeHeHHE TEOPETUYECKUX MOJIOKEHUN U 3aKOHOB XUMHUH JUIS TEXHOJIOTMYECKUX
3a/a4
2. [IpoBOIUTH pacyeThl MO YPaBHEHUSIM PEAKIUN

HaBbiku, npuoGperaembie B X0/1€ M3yUeHHUS TUCHUIIIHHBI

Ne
HaBpixkn
n/n
1. [IpakTrueckre HaBBIKK MPY MPOBEICHUH XUMUUYECKOTO SKCIICPUMEHTA.
2 HaBbiku aHanm3a CBONCTB BEIIECTB B MX CBS3U C COCTABOM U CTPOEHHUEM

2.1 KomnereHuuu, npuodperaemMbie B X0/1e U3y4YeHUs] AU CUUIIMHBI

HNHTerpanbHble KOMIIETEHIUH HNHpexcsbl koMneTeHUMH 3uanust Ymenusi |HaBbiku
(NeNe | NeNe u3 |(NeNe u3
u33.1) | 3.2) 3.3)
OIIK-5 Crocob6en ncnonb3oBarh | OIIK-5.1 3HaTh: 3aKOHBI 1-3 1-2 1-2
OCHOBHBIC 3aKOHOMEPHOCTH, | CCTCCTBCHHBIX HAYK, OCHOBHBIC
HeﬁCTBYIOHIHC B nponecce | 3aKOHOMCPHOCTH, ﬂeﬁCTByIOHlHC
HN3TrOTOBJICHUA B MpoHecCcC KOHCTPYUPOBAHUA U
MallIMnHOCTPOUTCIIBHBIX I/I3I[CJ'II/II71 IMPOCKTUPOBAHUA
Tpe6yeMoro KaueCTBa, | MAIMHOCTPOUTCIIbHBIX I/ISI[GJ'II/II\/‘I,
3aJaHHOT'O KOJIMYECTBA Ipu | UX BJIUAHHUC Ha KaYCCTBCHHBIC
HaNnMCHBIIINX 3aTparax | IMOoKa3aTciin u
O6H_ICCTBCHHOFO Tpyada. IMPON3BOJACTBCHHBIC 3aTPAThI
OIIK-5.2 VYwmers: mnpumensats | 1-3 1-2 1-2
CCTCCTBCHHOHAYYHBIC 3HaAHUA
JUIst KOHCTPYUPOBAHUSA u

IMPOCKTHBIX PACUCTOB PI3,Z[CJ'IPII>1
MalIMHOCTPOCHUA, OIPCACICHUA
IMPON3BOJACTBCHHBIX 3aTpaT




OIIK-5.3 Bruagets:
KOHCTPYMPOBaHUSI U TMPOCKTHBIX
pacdeToB
MAIIMHOCTPOCHUS, OMPEICICHUS
MIPOU3BOJICTBEHHBIX 3aTPaT

HaBbIKaMH

n3aenui

3. Mecto mucuunuHbl B cTpyktype OOIL:

Juctunnuna oTHOCUTCA K 06a30Boit yactu broka 1. Jlucuurnmusel (MOysn).

Jucnunnuna uzydaercst Ha 1 kypce B 1 cemectpe

[Iepeuenb nocaeayrOMMX TUCIUTLIAH

JUTSE KOTOPBIX HEOOXOJMMBI 3HAHUS, YMCHUS W HABBIKH, (OPMHUPYEMbIE JAHHON yaeOHO
JUCIUILINHON «XHUMUS)
N3ydeHne MUCIMIUIMHBI O0a3UpyeTcsl Ha 3HAHUSX, IMOJTYYCHHBIX MPH H3yICHHUH JTUCITUTUINH:
¢dusuka (cpeanee (odmiee) oOpa3oBanue), xumus (cpeaHee (odiree) oOpa3zoBaHNUE) U MaTeMaTHKa
(cpenuee (obiee) oOpazoBaHue).

4. CTpyKTypa U coJep:KaHue AUCHUILINHBI (MOIYJIS)

4.1. Pa3pesnnl fucunJIne M BUALI 3aHATHH
Ne Pacrnipe/iesieHre TPY10eMKOCTH
n/n pasneiia (B yacax) mo Buaam
y4eOHol paboThI.
Pasnen 5 Co
JAMCHHUTIMH = Jepaanie
u s o CaMoCTOSITeJIbHOI padoThI
®opMa MpoMeKyTOUHOM g 5
arrecranuu (1o 2 z
cemecTpam) § ©
- KOHTAKTHAs (&
§ P
) (8
aexk  |npax | aao | K4
A
1 |OcHOBHBIE 3aKOHBI XUMUK BrimonHeHne JOMaIIHUX,
26 |1 2 2 2 20 |[mpaKTHYECKUX U
nmabopaTOpHBIX PaboT.
KonTtpoipHas padora Nel
2 Teopus XMMHYECKUX BrinonHeHue 1OMaIHuX,
[IPOIIECCOB 28 |1 22 [mpaKTHUYECKUX U
2 2 2 mabopaTOPHBIX padOT
KontponpsHas pabora No2
(1A)
3 [XuMHuUecKue CHCTEMBI BrImmostHeHNE TOMAITHUX,
26 |1 2 2 2 20 [mpakTHYecKuX paboT.
KontponbHas padora Ne3
4 |Teopusi CTpOEHHs BELIECTBA BrInonHeHne JoMalHuX,
26 |1 2 2 2 20 [mpakTHYecKuX padoT
KontponbsHas padora Ned
(1A)
3auer 2 0,3 | 1,7 [Bompocsl k 3a4eTy
Bcero 3a cemectp, B TOM
YUCIIe KOHTPOJIb 108 8 8 8 0,3 | 83,7
CaMOCTOSITEIbHOH PadOoTHI




4.2.

Conep:xaHue pa3aesioB Kypca

Konsl 3Hanusa YMmenus HaBbixkn ®opma
Ne Paznen KOMIIETEHIIUH KOHTPOJIs
n/n JUCIHHUIIJINHBI )/ |
MHAUKATOPOB
1 OCHOBHBI€ 3aKOHBI XUMHUH OIIK-5.1 3 1,2 1,3 IIpakTrnueckas
OIIK-5.2 pabota Nel u
OIIK-5.3 nabopaTopHas
pabota Nel
Kontponsnas
pabota Nel
2 Teopuss XUMHUYECKUX MTPOLIECCOB OIIK-5.1 2,3 1,2 1,3 IIpakTHueckas
OIIK-5.2 pabota Ne2 u
OIIK-5.3 nabopaTopHas
paGora No2
KontponbHas
pabota Nol
3 XHUMUYECKHE CUCTEMBI OIIK-5.1 2,3 1,2 1,3 IIpakTnueckas
OI1K-5.2 pabora Ne3 u
OIIK-5.3 nabopaTopHas
pabota Ne3
KonTtponbHas
pabota Ne2
4 Teopust CTpoeHUsI BEECTBA OIIK-5.1 1 3 1,2 [TpakTuueckas
OIIK-5.2 pabora Ne4 u
OIIK-5.3 JabopaTopHas
pabota Ne4
KonTposbhaas
pabota No2
4.3 HanmeHOBaHMe TeM JIEKIM, UX coJlep:KaHue U 00beM B yacax
Ne Ne paspena HaumeHoBaHue JeKumii Tpynoem-
n/n MUCIUTIINHBI KOCTh (4ac)
1. 1 IIpeamer XMMHUU. CBA3b XUMHHU C IPYTUMH HayKaMU. aTOMHO-
MOJIEKYJISIpHas TEOPHUs. IIOHATUA: XHUMHYCCKUH JJICMCHT, aTOM,
MOJIEKYJIa, KOJIMYECTBO BEUIECTBA, aJUIOTPOIIHA, OTHOCUTEIIbHAsA 2
MOJIEKYJISIpHas 1 MOJIsIpHas Macca. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH
COXPAHEHHs] MACChl U DHEPTUH, 3aKOH [IOCTOSHCTBA COCTaBa, 3aKOH
KpaTHBIX OTHOH.ICHI/Iﬁ, Ta30BbIC 3aKOHBI, 3aKOH ABoraszo, 3aKOH
SKBUBAJIEHTOB. Teopus CTpOEHUs] OPTraHUYECKUX BELLECTB.
OpauHapHBIE U KpaTHBIE CBS3U. 30Mepus OpraHMYecKiX BEIIECTB.
Knaccudukarms opraHnIecKix CoeTnHEHIH.
2. 2 Xumuueckass TEPMOAMHAMUKA: NPEAMET PACCMOTPEHHs. TEILUIOBOMI
a¢pdexT peakmuH. SK30 - W IHIOTEPMHUYECKHE  MPOIECCHI
TEPMOIUHAMHUICCKNE CUCTEMBI. OTKPBITEIE, 3aKPBITBIC,
H30JIMPOBAHHBIC. CTAHAAPTHOEC COCTOAHHE. MNapaMETPbl COCTOSHUA. 2
TEPMOIUHAMHIYECKAN TIPOIIECC. PABHOBECHBIC CHCTEMBL. (DYHKIIUU

cocrostHuA. IlepBbIil 3aKOH TEPMOAMHAMHUKH. BHYTPEHHSS JHEPTUS U
SHTANBNUA. TEINIOEMKOCTh. TEPMOXHMHS. JHTAIbIIMU 00pa30BaHMS

BELLIECTB. 3aKOH TIecca M CIENCTBUS M3 Hero. Bropoil 3akoH
TEPMOIUHAMUKHA.  CAMOIPOHU3BOJNBHBIE  PAaBHOBECHBIE  IPOIIECCHI.
TEPMOIUHAMHUYECKAs BEPOSTHOCTh. JHTPONMHSA. CMBICI JHTPOIUH.

pacuer oSHTporuH. OHeprmn Imbbca wu Iembmrombia. pabota
PaBHOBECHOTO MpOIECCA. YCIOBHS CAMOINPOHM3BOJBHOTO IPOTEKaHMS
MponeccoB.  (DaKTOpPBI, ONPENENSIONMe HalpaBiIeHHe IPOIECCOB.
XUMUYeCKHH TmoTeHnman. CMemeHne XHMHYECKOrO paBHOBECHS.
npuniun Jle — Hlatense — bpayna. BrnusiHue TemMnepatypsl, OaBICHUS
Y KOHLICHTPALMH pearnpyroliX BEIIECTB HA HAIPAaBJICHUE CMEIICHHS
paBHOBecHs. XUMHYeCKass KMHETHKA. VICTMHHAs W CpenmHsisi CKOpOCTb
peakuuy. ['oMoreHHele W reTeporeHHble peakuuu. KuHeTHueckui

3aKkoH JedcTByromux Macc. Ilopsmok peakumu.  I'ereporeHHsle
peakuuu ¢ ydacTheM Tras3oB. MHorocraiuiiHble — IPOLIECCHI.
Jlumutupyromas cragua. Kunerndeckast oOpaTHMOCTh — peakmuil.




3aBUCHUMOCTb CKOPOCTH pe€akUMM OT TPUPOIBl PEAreHToB, WX
cocrostHus, Temneparypsl. [Ipasuio Baut — ['odda. Teopus akTuBHBIX
CTOINKHOBEHMH  AppeHuyca. OHeprus aKTUBALMM. Y paBHEHHE
Appenuyca.

Teopus pactBopoB. Kiaccudukamms pacrtBopoB. PactBopurens un
pacTBopeHHOe BemiecTBO. PactBopuMocTs. KoHIeHTpamnus pactBopa.
Bunel konuentpauuii. MaeanbHele pacTBOpbL. Y paBHEHUSI COCTOSIHHS
uaeanbHbIX cucteM. 3akoH I'enpu. IlepBeii 3axon Paynsa. Bropoit
3akoH Payns. D0ymmmockomus u kpuockorust. Ocmoc. OcMoTHYEeCKOe
nanenue. 3akoH Banr — Todda. PactBopbl 3JeKTpoIHMTOB.
Wzoronnueckuid ko3 UIMEHT. Teopus  >IEKTPOIUTHUECKON
muccoranyu.  CrereHp nucconnanuy. DakTophl, BIMAIOIMIME HA
creneHs  guccoumanmyu. CuiabHbBle ©  ciaaOble  AIIEKTPOJIHTHI
PacTBOprMOCTE 37€KTPOIUTOB B BOjAe. PaBHOBecHs B pacTBOpax
TPYIHOPACTBOPUMBIX JJIEKTPOIUTOB. lIpom3BeneHne pacTBOPHUMOCTH.
Cnabple snextponuthl. KoHctanta guccommanuu. CryneHuaras
quccorpanyss. COOTHOLIEHHE CTYNEHYAaThIX KOHCTAHT JHCCOIMAIIHH.
3akon paszbaBnenus OcrtBaibna. CuibHBIE AIEKTPONUTHL. Teopwus
Hebas — Xrokkens. Vonnas atmocdepa. AKTUBHOCTh M K03 durmeHT
akTuBHOCTH. MoHHasi cuna pactBopa. YpaBHeHue Jlebas — Xrokkeds.
Hucconnarus Boasl. Koncranrta nucconnanuu. MorHoe nmpousBeaeHue
BO/bI. Bonoponanslit mokazatens. Ouenka pH, nnaukatopsl. M3mepeHue
pH. Tuaponuz comeit. YcmoBue ruaponusa. CTeneHb UM KOHCTaHTa
THIPOITU3a. OKHUCITUTETHHO-BOCCTAHOBUTEIbHBIC peaKum.
Oxwucnureny, BocctaHoBuTenn. CocraBieHue ypaBHeHuit OBP.
IIpaxtnueckoe 3HaueHne OBP. Onextpomusiii moreHnuan. MexaHu3M
BO3HWKHOBeHUs. CTaHAapTHBHIA MOTEHIMAI. BOIOPOMHBIN 3IEKTPOI.
Psn HanpsbkeHuwii MerTajuioB. [anpbBaHWuYeckre dieMeHThl. CXeMbl
sammcH. [lonspusarust npu padore sneMeHToB. DJ[C OKHUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX peakuuid. YpaBHenue Hepucra. Hanpasiienue
OBP. Ce3p DJIC ¢ osueprueit ['m60ca M KOHCTAaHTOW pPaBHOBECHSI.
IIpoueccsl anexrponusa, 3akoHoMepHOCTH. Ilporeccel koppo3un
METaJIJIOB.

CrpoeHue aToMa. DiieMEHTapHBIE YaCTHIIbI, 00pa3yIOIIUE aTOM.
Mopenu atroma Pesepdopnaa u bopa. [locrynarer [Tnanka u
OninmTeitHa. KBaHTOBas MexaHMKa 0 cTpoeHnH atoma. KopmyckynspHo
— BOJHOBOM nyanusM. [Ipuniun ['elizenOepra. Y paBHenue
Mpenunrepa. CymHocTh penienus. BonHoBast QyHKI, aTOMHAs
opOurans. CBoOICTBa aTOMOB: aTOMHBIH pajiyc, S3HEPTUs HOHU3AIMU U
CPOZICTBO K 3JIEKTPOHY, JIEKTPOOTpULIATENbHOCTh. CTpoeHHE U

TpeBpalieHus aToMHBIX saep. Ilepuoanueckuit 3aK0H u [ICXD .11
MenneneeBa. CTpyKTypa HEPHOAUIECKON CHCTEMBI: TPYIIIBI U
NeproAbl. 3aKOHOMEPHOCTH 3JIEMEHTOB U HX COEANHEHUH.
Xumudeckas cBs3b. [Iprmaunbl ob6pa3oBanus. Mepa IpoYHOCTH.
OcCHOBHBIE NTOCTYNIATHI ¥ THIOTE3bl. KBaHTOBO - MexaHW4eCKOe
ormcanue. Teopus BaIeHTHBIX CBA3ei. MeTo ruOpuaIn3aliii aTOMHBIX
opOutaneil. Teopust OTTaIKUBAHUS IEKTPOHHBIX Map BaJIEHTHBIX
obomouek. Merox MoNeKyspHBIX opouTtaieid. CyIIHOCTh, OCHOBHEIE
MONOXKEHHA. THIBI BHYTPUMOJIEKYIJISPHBIX CBS3€H 1 MX
XapaKTEPUCTUKH: KOBAJICHTHAS CBSI3b, OJISPHOCTD, UMIOIBHBIN
MOMEHT; IOHOPHO-aKLENTOPHOE B3auMoieiicTBUE. FIOHHAs CBS3b.
Mertannuueckast cBsi3b. MEXMONEKYISIpHbIE B3aUMOAECHCTBUSA. Brbl
MEKMOJIEKYJIIPHBIX B3auMoaencTBuil. BonopoaHas cBs3b.
XUMHUYECKHE COSTMHEHHS BBICIIETO MOpsAKa (KOMIUIEKCHI).
Koopaunanuonnas teopust Bepuepa. Turibl KOMIJIEKCHBIX
COEIUHEHHUI.

Bcero

4.4 HammeHOBaHMe TeM NPAKTHYEeCKUX PadoT, UX co/iep:kaHue U 00beM B Yacax

Ne paznena
JAUCHUIIIUHbI

HanmeHoBaHMe NPaKTHYECKUX PadoT

Tpyaoemko
cTh (4ac)

1

Pacuer MonspHOI Macchl SKBUBAIEHTOB
PacueTs! o ypaBHEHUSAM peakIUii

1

PacueTsl B XUMHWUECKOIl KHHETHKE
PacueTsl B XUMU4€ECKOI TEPMOIMHAMUKE

1
1
1




Pacyer KOHIIGHTpaLK PacTBOPOB 1
3. 3 PacyeTsl 10 TeopuH AIEKTPOIUTUICCKOH AUCCOIUAIMHI U STEKTPOXUMUH 1
4, 4 OCHOBBI TEOPHH CTPOCHHUS BEIIECTBA 2
Bcero 8
4.5 HaumeHoBaHue TeM J1a00paTOPHBIX padoT, UX co/lep:KaHue U 00beM B yacax
Ne Ne paznena Tpynoemko
pasi HaumenoBanue j1a00paTOpHBIX padoT PyA
n/n | AUCHUNJINHBI CTh (1ac)
Omnpenenenre MOJIIPHOM MacChl 9KBUBAJIEHTa MEIU METOJIOM 1
1. 1 SIEKTPONH3a 1
OmnpejeneHne aTOMHOTO pajyca MeTauia
XuMuuecKkas KHHETHKA U KaTalu3 1
2. 2 OnpeeneHre TeIOBOro APQPeKTa XUMHICCKOH peaKIiu 2
W3ydenne oOLIMX CBOMCTB PacTBOPOB 1
3. 3 W3ydaenne paboThl KOPPOZHOHHBIX 3JIEMEHTOB 1
4. 4 V3ydeHne CBOMCTB MONTUMEPHBIX MATEPHUATIOB 1
Bceero 8

5. OIleHO‘lHI)Ie Marepuagbl QJsA TEKYIIEro KOHTPOJA YCHEBACMOCTH H l'lpOMe?KyTO‘lHOﬁ
arreCcTalmu 1Mo IMCUHMIVIMHE

151 KOHTPOJISL PE3YJIBTATOB OCBOCHHUSI IMCLUTIIIMHBI IPOBOSTCS

- KOHTPOIIbHBIE pabOoThI:

1. Kontponbnas padora Nel «Tepmoannamukay

2. KonrponbHast pabora Ne2 «Pacder oKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIHI.

- nmabopaTOpHBIE PAOOTHI:

1. Pacuer MOIspHOI MacChl SKBUBAJICHTOB

2. Pacyersl B XUMHYECKON TEPMOIUHAMUKE.

3. Pacuer KOHIIEHTpAINU pacTBOPOB; PacdeTsl 0 TEOPUH ANEKTPOTUTUIECKON TUCCONUAIH U

QJICKTPOXUMHHU

4. OCHOBBI TEOPHH CTPOCHUS BEIIECTBA.

- 3aIIHTHI JJAOOPATOPHEBIX PadoT:

1. Omnpenenenue MoISIPHOM Macchl KBUBAJIEHTa MEIU METOJIOM dJIeKTponu3a. OnpeneneHne aroMHOTo
panuyca MeTania.

XuMmuyecKkas KHHETHKa U katanu3. OnpeneneHue TeroBoro 3ppeKkra XUMHIECKOH peaKii.
Nzydenue o01uX CBOMCTB pacTBOPOB. M3ydeHne paboThl KOPPO3UOHHBIX 3JIEMEHTOB.

N3yueHne cBONCTB MOJUMEPHBIX MATEPUAIIOB

o

HpOMC)KYTOIIHaSI aTTeCTalluA 110 HTOraM OCBOCHHA AWCHUIIIMHBI — 3a4CT

6.Y4eOHo-MeTOoqUYecKOe U MHPOPMAIHOHHOE o0eclieyeHHe TUCIMTLIHHBI.

a) OcHoBHas JIMTEpaTYpa

Ne I'on
HaumenoBanue KHUTH
n/m U30aHUS
Obmas xumusa [DIEKTPOHHBIA pecypc] : ydeOHO-Mmeromuueckoe mocobue / coct. M. .
1 [NanTroxwHA [M Ap.]. — DIEKTPOH. TEKCTOBBIE AaHHBIE. — ExaTepmHOypr : Y panbckuit 2013
¢denepanbubiii yausepcurer, 9bC ACB, 2013. — 92 ¢. — 978-5-7996-1055-5. — Pexum
nocryma: http://www.iprbookshop.ru/68358.html
N30panHbIe TIaBBI 00IIe XUMUH. XUMHUYECKas CBsI3b [ DIEKTPOHHEIN pecypc] : yueOHOe
mocoOre I CTYyNEHTOB TEXHHUYECKHX crenuanbHocTedl By3oB / A. I. [emos, C. W
2 Tromenosa, 0. H. 3aiitiesa, JI. B. 3penoBa. — 2-¢ u311. — DJIEKTPOH. TEKCTOBLIE JIAHHBIE. 2015

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

0) /lonoiHUTeIbHASA JUTEPaTypa

Ne l'on
HavmeHoBaHME KHUTH
/11 W3aHUS
1 Jlyneiiko, T. I'. Beemenne B oOmIyro xumuro [InekTpoHHBINA pecype] : yaeonuk / T. T. 2010



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

Jlymeiiko. — DJEKTPOH. TEKCTOBHIE JaHHble. — PocTtoB-Ha-/lony : FOxHBIH denepanbHbIi
yauBepcurer, 2010. — 232 c¢. — 978-5-9275-0763-4. — Pexum nocryma:
http://mwww.iprbookshop.ru/46928.html

Tuxonos, I'. I1. O6mas xumus. Yacts I [DnexkTpoHHBIN pecypce] : yueOHOE mocodue s
2 CaMOCTOATENbHON moAroToBKH CcTyneHTOB / I'. I1. TuxOoHOB. — DIIEKTPOH. TEKCTOBEIC 2006
nmaHabie. — M. : MOCKOBCKast TOCYJapCTBCHHAS aKaJeMHusl BOIHOTO TpaHcmnopTa, 2006. —
192 ¢. — 2227-8397. — Pexxum moctyna: http://www.iprbookshop.ru/46291.html

Tuxonos, I'. 1. O6mas xumus. Yacts Il [DnekrponHslil pecypce] : yaebHOe mocodue st
3 CaMOoCTOSITEbHONW MoAT0oTOBKH cTyAeHToB / I'. II. TUXOHOB. — DIJEKTPOH. TEKCTOBBIE 2007
naHHble. — M. : MockoBcKasi ToCyJapCTBEHHAs akaJeMHs BOJHOIO TpaHcmnopra, 2007. —
323 c. — 2227-8397. — Pexum goctyna: http://www.iprbookshop.ru/46292.html

Hupenscon B.I'. KBanroBass xumus. MoJekyibl, MOJEKYJSpPHbIE CUCTEMBI U TBEp/bIE
4 terna: yaebHoe nocobue / Lupenscon B.I.— M.: BUHOM. Jlabopatopus 3Hanuii, 2012. 2012
http://www.iprbookshop.ru/4580

B) Ilepeuens pecypcoB HHPOPMALMOHHO-KOMMYHUKaIMOHHOM ceTu MHTEpHeT:

OnekrpoHHas oudnmuoteynas cucrema «IPRbooksy http://www.iprbookshop.ru

baza nannbix Hayunoit anexrponnoii oubanoreku eLIBRARY.RU https://elibrary.ru/

bazamannbix Web of Science https://apps.webofknowledge.com/

baza nmannbix Scopus https://www.scopus.com Nudopmanmonnas cucrema «EamHoe okHO

J0CTyIa K 00pa3zoBaTeabHBIM pecypcamy» http://window.edu.ru

9. CmpaBouHo-mipaBoBas cuctema «I"apant» http://www.garant.ru

10. becrutatHast snekrponHass MHTEepHET OMOIMOTEKa HOPMATHBHO-TEXHHYECKOW JIMTEPATYPHI
TexJIurhttp://www.tehlit.ru/

11. ba3a maHHBIX TPO(ECCHOHANBHBIX CTAaHAAPTOB MUHHCTEPCTBA TPYIa M COMMAIBHOM 3aIUTHI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-
professionalnykh-standartov/

12. ®enepanpHas rocymapcTBeHHass WHGOpPMAIMOHHAs cucTema «HarmoHanbHas 3IEKTPOHHAS
oubmmoTeka» https://H30.pd

13. HanmonansHbIi OpTaji oHIaitH o0yuenus «OTKpsIToe oOpasoBanue» https://openedu.ru

14. ba3bl 1aHHBIX MUHHCTEPCTBA 9KOHOMUYECKOT0 pa3sutus PO http://www.economy.gov.ru

15. Odunmaneupiii  cait PeAepaabHOTO areHTCTBa IO TEXHUYECKOMY PETYIMPOBAHUIO H
meTpostoruu http://protect.gost.ru/

16. MupoBas umdpoBas Oubmuoreka https:// www.wdl.org/ru/ DnexrpoHHas OuOIHOTEKa
Programmer’sKlondikehttps://proklondike.net/

r) [IporpammHoe obecnievyenne:

NGO

Microsoft Office 2016.

Apache OpenOffice (cBoboaHO pacnpoctpansemoe [10)
KMPlayer (cBo6oaHoe mporpaMMHoOe 00ecIIeucHHE)

FastStone Image Viewer (cBo6ogHOE POrpaMMHOE 00eCIIeYeHNE)
Acrobat Reader X1 (cBo60aHOE IPOrpaMMHOE 00eCIICUEHHE)

AR A

A) MeTOAMYeCKHe YKA3aHUA:
1. Tpyb6auea JI.B., Uepenanos WN.C., Tpybaues A.B. u gap. JlaGoparopHas mnocyna u
00Opy/Zl0BaHUE B XMMHUYECKHX JIabopaTopusx. YueOHo-MeToanyeckoe nocodue. Mxesck: M3n-Bo
yal'y, 2018. - 152 c.

2. Meroanyeckue peKOMEHIALNH 10 IPOBEAECHUIO PabOT — yueOHO-METOoInYecKoe ocooue
[0 OpraHM3allid CaMOCTOSITENIbHOW paboThl OOywarommuxcs: Juid OOydalolMXcs 110
HanpaBieHuto noArotoBku 15.03.05 - KoHcTpykTOopcko-TeXHOJOTHYECKOE obecreueHune

MAaIIMHOCTPOUTEIBHBIX NMpon3BoAcTB/ cocT. P.M. bakupos, E.B. UymakoBa. — Botkunck: U3n.
B® ®I'BOY BO «UxI'TY umenn M.T. Kanamuukosay», 2019. — 15c. — Pexxum noctyna:
http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf

3. OdopmieHne KOHTPOJBHBIX paboT, pedeparoB, KypcOBbIX pabOT M MPOEKTOB, OTUYETOB
[0 MpPAKTHUKE, BBIMTYCKHBIX KBATM(DUKALMOHHBIX paboT: MeToauueckue ykazauus/ coct.: A.IO.
VYpazbaxtuna, P.M. Bakupos, B.A. CmuproB — Botkunck: M3a. BO ®I'bOY BO «UxI'TY
WMEHU 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 MaTepl/laJIbHO-TeXHI/I‘leCKOC odecneyeHue AUCHUIIJIMHBI

1. JleknunoHHBIE 3aHATHUA.

Y4ebHble ayIUTOPUH IS JIEKIMOHHBIX 3aHATHI YKOMIUIEKTOBAHbI MEOEIIBIO U
TEXHUYECKUMH CPEICTBAMH OOYUCHHSI, CIYXKAIIUMH JUI MIPEICTaBIeHHs yueOHOM nHpopmamu
001bIION ayAUTOPUH (HAOOPHI IEMOHCTPAILIHOHHOTO 000pYA0BaHUS (IIPOEKTOP, IKPaH,
KOMIBIOTEP/HOYTOYK), y4eOHO-HATJISTHBIE TOCOOUS).

2. IlpakTuyeckue 3aHATHUS.

VY4eOHbIC ayIMTOPUH TS IPAKTUYCCKUX 3aHATHH YKOMILICKTOBAHBI
CIECHUATM3UPOBAHHON MEOCITBIO M TEXHUUECKUMH CPECTBAMH 00ydeHHUs (TIPOCKTOP, IKPaH,
KOMITLIOTEP/HOYTOYK).

3. JlabGopaTtopHbie pabOTEHI.

J1st 1abopaTopHBIX 3aHATHI UCTIONB3YIoTCs ayauTopust Ne 215 aapec: 427430,
Yamyprckas Pecnybnuka, r. Borkunck, yi. ILU. llyBanosa, 1. 1

4. CamocTtosTenbHas padoTa.

[Tomemienus uig caMOCTOSATENBHON pabOThl OCHAILIEHBI KOMITBIOTEPHOM TEXHUKOMN C
BO3MOYHOCTBIO MOJKIIIOUEHUS K ceTH «/IHTepHeT» 1 JOCTYNOM K AJIEKTPOHHOM
nHpopmanroHHo-o0pazoBatenbHoil cpene BO ®I'BOY BO «MxI'TY umenu M.T.
KamamunkoBay:

- TIOMEIIECHHUSI JIJIST CAMOCTOSITEIbHOU paboThl oOyuatomuxcs (aym.Ne 224, anpec: 427430,
Yamyprtckas Pecniy6nuka, r. Borkunck, yi. [1.W. Illysanosa, 1. 1).

[Ipu HeoOxoaumocTu paboyas mporpaMma JUCHUIUIMHBI (MOIYJSI) MOXET ObITh
ajanTUpoBaHa s oOecredeHuss 00pa30BaTENbHOIO Ipollecca MHBAIMIOB U JIUI C
OTrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbs, B TOM YHUCJIE UI1 OOY4EeHHUS C IPUMEHEHUEM
IMCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHONOTHH. /11 3TOrO TpedyeTcs 3asBICHUE CTyAEHTa (€ero

3aKOHHOT'O HpeI[CTaBI/ITCJ'IH) 1 3aKJIFOYCHUC HCI/IXOJ'IOFO'MCI[I/IKO'HCI[aFOFI/I‘ICCKOI\/'I KOMHUCCHUHN
(TIMIIK).



JIncer coriacoBanusi paboueil mporpaMMbl IMCHUIIIMHBI (MOAYJIsI) HA y4eOHBIH roj

Paboyas mporpamMma JUCHUIUIMHBL (MOAYIS) «XUMHESDY TIO HAIPABJICHUIO TIOATOTOBKH
(cmemmanpHOCTH) 15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 0OecnieueHre
MalIMHOCTPOUTENIBHBIX TPOMU3BOJICTBY 110 HANpPaBJIEHHOCTAM (mporpamm) «TexHosnorus
MAaIIMHOCTPOSHHS»_ COTJIACOBaHA Ha BEJICHHWE Y4eOHOTo mpoliecca B yueOHOM Troy:

«Cocnacosanon:
Yueonuvii 3agedyrowuil kKageopoti,
200 omeemcmeenHou 3a PIIJ[

(noonuce u dama)

2021 - 2022
2022 — 2023
2023 — 2024

2024 — 2025




MUWHOBPHAYKU POCCHUN
Bortkunckuii punmuan
(enepanbHOro rocyJapCTBEHHOI'O OIOPKETHOTO 00pa30BaTEILHOTO
YUPEKIEHHS BBICILIET0 00pa30BaHUs
«>xeBckuii roCy1apCTBEHHBIN TeXHUYeCKHuil yHuBepcuteT nMeHu M. T. Kaamuukosa»

OueHo4YHbIE CpeCTBA
0 JUCHHIIJINHE
XuMus
HanMEHOBaHNE — ITOJTHOCTHIO

HanpasieHne _ 15.03.05_ «KoHCTPYKTOPCKO-TEXHOIOTHYECKOE 0OeceueHNe
MAaITHHOCTPOUTEIILHBIX POU3BOJICTBY

KOA, HAUMCHOBAHUEC — ITOJIHOCTBIO

HaIpPaBICHHOCTD (Ipoduin/

MporpaMma/crieianu3arus) «TexHOJO0TUs MAIIMHOCTPOCHHUSI
HAaMMECHOBAHHUE — IMOJITHOCTBHIO
ypOBeHb 00pa30BaHUS: OakasiaBpuat

YOanumy HEeHyHCHble 8apUAHTNbL

dhopma oOyueHus: OYHO-320YHAas
O0YHas1/04YHO-3a04YHAas/3a09Has

oOm1as TpyI0eMKOCTb TUCIUILINHBI COCTABIISET: 3 3a4ETHBIX ¢IUHUII(bI)



1. OueHovHbIe cpeacTBa

OnenuBanue GOpPMUPOBAHUS KOMIIETCHIIMI MPOU3BOAUTCS HA OCHOBE PE3yJIbTAaTOB
oOy4eHus, NpUBEACHHBIX B II. 2 paboyeil mporpamMmbl 1 @OC. CBs3b pa3ieioB KOMIIETCHIINH,
WHIUKATOPOB U ()OPM KOHTPOJIA (TEKYILETO ¥ MPOMEXKYTOUHOTO) YKa3aHbl B Tabnue 4.2
paboueii mporpaMMbl AUCHUTUINHBL.
O1neHOYHBIE CPEJCTBA COOTHECEHBI C pe3yIbTaTaMH 00YUEHHUs 110 TUCIUILTHHE U
WHIUKATOPAaMH JIOCTH)KEHHUST KOMITETCHIINH, MTPEICTABICHBI HIKE.

Ne Koabl komnereHunu u PesynbTaT 00yuenus ®opMbl
n/ HHIMKATOPOB (3HaHUA, YMEHUs U HABBIKU) TeKyllero u
n NPOMEKYTOY
HOT0
KOHTPOJIS
1 |OIK-5.1 3narb:  3akoHbl | 31  OCHOBHbIE  TOHATUS  TEOPUHU
€CTECTBEHHBIX HayK, OCHOBHbBIE | CTPOEHHUS BELIECTBA, 3aKOHOMEPHOCTEH
3aKOHOMEPHOCTH, IPOTEKAHUS XUMHUYECKHX MPOLECCOB,
NEeUCTByIOIIME B IPOLECCE | 3HAHUS CBOIICTB XUMHUYECKUX
KOHCTPYHPOBaHUS U | COeIMHEHUN TEXHUYECKUX MaTepUaloB.
NIPOEKTUPOBAHUS 32 AHanuTu4eckue BbIpakeHMs | [IpakTrueckas
MalIMHOCTPOUTENIbHBIX 3aKOHOB XUMHH pabota
n3naenui, wux BiausgHWe Ha | 33  OCHOBHbIE TIpaBWIa  TEXHUKH Nel,2,3,4;
KayecTBEHHbIE TIOKa3aTelu U | 0e30macHOCTH B JabopaTopuu KonTpoabHas
IIPOU3BOJACTBEHHBIE 3aTPAThI Vi [Ipumenenne TeopeTudeckux | padboralNel,2,
2 |OIK-5.2 VYMmerb: NpUMEHSTH | MOJIOKEHUM M 3aKOHOB xuMuu Juid | JlaGopaTopHas
€CTCCTBCHHOHAy4YHbIC 3HAHUs | TEXHOJIOIMYECKMX 3ajay pabota
JUIS ~ KOHCTPYUpOBaHHS  H | Y2 [IpoBoaUTH pacyeTsl o Nel,2,3,4
MPOEKTHBIX PACYETOB H3CIUI | YPABHEHUAM pEaKIUi 3auer
MaIlIMHOCTPOCHHS, H1  Ilpaktuyeckue  HaBbIKM  IpH
onpeneaeHus IIPOBEICHUU XUMHUYECKOTO
MIPOU3BOJICTBEHHBIX 3aTPaT JKCIEPUMEHTA
3 | OIIK-5.3 Brnaners: HaBeikamu | H2 HaBblku aHanmu3a CBOMCTB BELIECTB

KOHCTPYHPOBaHUS u
MIPOEKTHBIX PACUETOB H3JEIHM
MalIMHOCTPOCHUS,
onpe/eNeHus

IIPpOU3BOACTBCHHLBIX 3aTpaT

B UX CBsA3U C COCTaBOM U CTPOCHHUEM

Tunogvle 3a0anus 01 OYEHUBAHUS POPMUPOBAHUSL KOMNEmeHY UL

Haumenoeanue: 3auer
Ilpeocmagnenue ¢ @OC: nepeueHb BOIPOCOB
Ilepeuens 6onpocoe onsa nposedenusn 3auema:

|. TeopeTnyeckast yacThb 3a4eTa (BONPOCHI):
[IpenMer XuMuU. CBSI3pb XUMHUM C APYTMMHU HayKaMH. aTOMHO-MOJIEKYJISpHas TEOpHS.

1.

ITIOHATHUA:

XHMHUYECKHMN 9JICMCHT,

aToM, MOJIEKyJa,

OTHOCHUTCIIbHAs MOJICKYJISIpHAd U MOJIIpHAas Macca.
OcHOBHBIE 3aKOHBI XHMHU: 3aKOH COXpaHCHUA MACCbl U 3HCPrruH, 3daKOH IMOCTOAHCTBA
COCTaBa, 3aKOH KpPaTHBIX OTHOMCHHﬁ, T'a30BLIC 3aKOHBI, 3dKOH aBOTraJip0. 3aKOH SKBHBAJICHTOB.

XuMu4geckas TCPMOANHAMHKA: ITPEAMCT PAaCCMOTPCHU. TEIIOBOM B(I)(I)CKT pCaKkIuu.
9K30 - U DHAOTCPMHYCCKUC MPOUCCCHI. TCPMOANHAMHUYCCKUC CHUCTCMBI: OTKPBITBIC, 3aKPBITHIC,

2.

3.

HU30JIMPOBAHHBIC.

CTaHAApTHOC COCTOAHHC.

mapaMeTpbl COCTOSAHUA.

MPOIIECC. PABHOBECHBIE CUCTEMBI. (DYHKITUM COCTOSHHSL.
IlepBblil 3aKOH TEPMOJUHAMUKHU. BHYTPEHHSSL DJHEPIUS U SHTAIBIINS. TEILUIOEMKOCTb.
TEPMOXUMHUSL. SHTAJBIIUN 00Pa30BaHMsI BELIECTB. 3aKOH I'ecca U CICICTBHS U3 HETO

4.

KOJIHNYCCTBO BCIICCTBA,

AJJIOTpOIIN,

TCpMOIII/IHaMI/ILICCKI/Iﬁ




o. Bropoil 3akOH TEpMOJMHAMHUKU. CaMOINPOU3BOJIbHBIE DPABHOBECHBIE IPOIIECCHI.
TEPMOIMHAMHYECKAsl BEPOSITHOCTD. SHTPOIIUS. CMBICI SHTPOIIMU. PACU€T SHTPOIHH.

6. Oueprun ['ub6ca u I'enpmronbia. paboTa pPaBHOBECHOTO MPOIECCA. YCIOBUS
CaMOIIPOU3BOJILHOTO MPOTEKAHUS TPOLECCOB. (HAKTOpBI, OIMpPENENSAIONINe HaIpaBiIeHUE
MPOLECCOB. XUMUYECKUI TOTEHIHAIL.

1. TepmoanHaMuueckass KOHLENIUS XUMHUYECKOTO PAaBHOBECHS. YCIOBHE PaBHOBECHSI.
CBSI3b KOHCTAHTBI PaBHOBECHUS M SHEPTHH THO0Ca.

8. CwMmenieHne XuMHUYeCKOro paBHoBecus. npuHuun Jle — marense — bpayna. Biusnue
TEMIIEpaTyphbl, JAaBJIEHUS U KOHLEHTPALMN pearupyroluX BELIECTB Ha HAIIPABJIEHUE CMEILECHUS
paBHOBECHS.

9. XuMmudeckass KuHeTuka. VCTMHHAsg U cpefHsas CKOpOCTh peakuuu. ['oMoreHHeie u
reTeporeHHblie peakuuu. Kunernuecknii 3akoH aedcTByromux macc. Ilopsnok peakuuu.

10. 3aBUCUMOCTh CKOPOCTH PEaKLUU OT MPHUPOJbI PEAreHTOB, UX COCTOSIHUS, TEMIIEPATYPHI.
[IpaBuno Bant — I'opda. Teopuss akTUBHBIX CTOJIKHOBEHUN AppeHuyca. DHEeprusi akTHBAlMU.
VYpaBHeHue AppeHuyca.

11. Teopust pactBopoB. Krnaccudukarusi pactBopoB. PactBoputens u pacTBOpEHHOE
BeecTBo. PactBopumocTs. KoHnienTpanms pactsopa. Buibl KOHIIEHTpaLHii.

12. WNneansHple pacTBOpBL. YPAaBHEHUS COCTOSHMS WACAIBHBIX cucTeM. [lepBbIi 3aKOoH
Paymns.

13. Bropoit 3akon Payna. D0ymimockonuss u kpuockomnusa. Ocmoc. OcMoTHUECKOE
nasieHue. 3akod Bant — ['odda.

14. PeanbHble pacTBOpPHI. YpaBHEHHUs COCTOSHUSL PEAIbHBIX CUCTEM. PacTBopeHue razos
Y TBEPJBIX TEJ B KHUIKOCTSX.

15. PacTtBOpBI BIEKTPOJUTOB. H3oToHMYECKHIT K03 urmeHT. Teopust

ANEKTPOJUTHYECKONH aucconnanuu. Crenens aucconuanuu. MakTopel, BIUAIONINE HA CTENEHb
muccouranuu. CuibHbIE U cadble 3JeKTPOIUTHL. MOJIeKyIIpHO-UOHHBIE YPABHEHHUS.

16. PactBopuMocTe  9ekTposMTOB B BojAe.  PaBHOBecmsi B pacTBOpax
TPYIHOPACTBOPHUMBIX IEKTPOIUTOB. [[pon3BeneHne pacTBOPUMOCTH.

17. Cnabsie osnexktponuthl. KoHcranta mucconmanuu. CrymeHdYaras AUCCOIHAITHS.
CoOTHOIIIEHHE CTYNEHYATHIX KOHCTAHT JUCCOIMAIMK. 3aKoH pa3oasieHuss OctBanpaa. CuibHBIC
3JEKTPOJIUTHI.

18. Huccommanuss Boawl. KoHcranta pucconmanuu. HoHHOE mpOW3BENEHUE BOJIBI.
Boaopoansiii nokazarens. Ouenka pH, unaukaropsl. M3mepenue pH.

19. I'maponus coneit. YcnoBue ruapoinusa. CTeneHb U KOHCTAHTA TUIPOJIN3a.

20. OKHCIIUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu. OKUCIUTENH, BOCCTAHOBUTEIIN.
CocraBnenue ypaBuenuii OBP. IIpaktuueckoe 3nauenue OBP.

21. ONeKTpoAHbIM MmoTeHuMan. MexaHu3M BO3HUKHOBEHHMs. CTaHAAPTHBIA MOTEHLIHAIL.
Bonoponusiii snektpon. Psa HanpsbkeHuit metamwioB. [anpBaHnuyeckue 3yieMeHThL. (CXeMbl
3anucu. [lonspuszamnus npu paboTe AIeMEHTOB.

22. OJIC  OKHMCIHUTENBbHO-BOCCTAHOBUTENBHBIX  peakuuil. YpaBHeHue Hepucra.
Hanpasnenune OBP. Cs3p D/IC c aneprueii [ 166ca u KoHCTaHTON paBHOBECHSI.

23. CBoiicTBa aTOMOB: aTOMHBIN PANyC, SHEPIUsl HOHU3ALUU U CPOJCTBO K AJIEKTPOHY,
ANEKTPOOTPULATENBHOCTh. CTPOEHUE U IPEBPAILIEHUS] ATOMHBIX SJIEP.

24, [lepuognueckuit 3akoH u IICXD JI.W. MenneneeBa. CTpykTypa NEpHOINYECKON
CUCTEMBI: TPYIIIbI U IEPUO/Ibl. 3AKOHOMEPHOCTH 3JIEMEHTOB U UX COCAUHEHUMN.

II. IIpakTH4yeckas 4acThb 3a4era:

1. Paccuuraiite usmenenue »HTporuu mporiecca Ha(I') + S(T) = HoS(I') mpu crangapTHBIX
yenoBusx (S(Hz) = 131 x/mons*K; S(S) = 32 Ix/Mons*K; S(H2S) = 206/]x/Monp*K)

2. Onpenenure, Bo3moxeH i nporiecc HF(I') + 1/2Clo(IN)=HCI (I')+1/2Fx(T") npu cTtanmapTHBIX
YCIOBHAX caMONpPou3BonbHO, paccuntaB AGY mponecca (AGY(HF) = -271x/Ix/mons; AGY(HCI)
=-95,5 xJIx/M0I1b)

3. 3anumuTe BeIpakeHUe KOHCTaHTHI paBHOBecus mporecca Fe(T)+H20(I)=FeO(T)+Hz(I')

4. BpluucnuTe 3HaUYCHHWE TEMIEPATYpHOTO KOX(PUIMEHTa peaklUH, eCIH TpU YBEIUUYECHUU
Temmnepatypsi ¢ 16 10 56°C ckopocTs peakiuu Bo3pocia B 16 pas



5. Paccunraiite DJ1C rajgpBaHHYECKOTO JICMEHTA, COCTAaBIICHHOI'O M3 MarHUEBOI0 M HUKEICBOT'O
AJIEKTPOJIOB, MOTPYKEHHBIX B 1 M pacTBOpPHI CBOMX COJIEH MpPU CTAaHJAPTHBIX YCIOBUAX

Kputepuu onenku:
[IpuBenens! B pazaene 2

Haumenoeanue: koHTpoibHas paboTa
Ilpeocmaenenue ¢ @OC: HabOp BapUaHTOB 3aJaHUI
Bapuanmui 3a0anuii:

KonTpoubnas padora 1
TepmoauHaMUYECKHE XapaKTEPUCTUKU BEIIECTB, YIACTBYIONINX B PEAKIIUU
FeO(tB) + Ha(r) = Fe(TB) + H20 (r) nansl Huxe

BerecTtBo AH®, xan/moib S°, kan/moub K
FeO -63700 14,2
H» 0 31,2
Fe 0 6,5
H>O -57800 45,1

1. PaccunraiiTe 3Ha4eHUE U 3HAK U3MEHEHUS SHTAIbIIUH

2. Ilpeackaxkure (MM pacCUUTANTE) 3HAK U3MEHEHUSI SHTPOIIHH PEaKIuu

3. PaccunraiiTe 3HaUeHNE HW306apHOTO MOTEHIHaa peakun AGOp

4. Bo CKOJIBKO pa3 yBEITMYUTCSI CKOPOCTh Ta30BOM peakiun 3 X, = 2X3 Ipu yBEITHYCHUN
KOoHIeHTparmu X2 B 2 paza

5. Ha ckoJsbko TpasycoB Ha/I0 MOBBICUTH TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIINH YBEIMUYNIACh
B 16 pa3 npu TemriepaTypHom kodddummente 27

KonTpoabHasi padora 2

1. [TonGepure k03D PUITUEHTH B YpaBHEHUH 3aJaHHON OKUCIUTEIBHO-BOCCTAHOBUTEIHHOM
peaKkIuu.

2. JInsi maHHOW peakiuu OMpeNeIUTe HalpaBJICHHE €€ MPOTEKAHMs, UCXOAs M3 3HAYCHUS
CTaHJAPTHBIX MMOTCHIIMAJIOB, M pPACCUYNTANTE KOHCTAHTY PABHOBECHS.

3. Jlns  3agaHHOM  mapbl  METAJUIOB  3alMINATE CXEMY COCTaBJIEHHOTO U3 HHUX
raJbBaHUYECKOTO DJIEMEHTa, MPU YCIOBHUHM, YTO OHHU TOTPYXKEHBI B PACTBOPHI CBOMX COJICH.
Onpenenure KaTol U aHOJI. 3aMUIIUTE CXEMbI JIEKTPOAHBIX mporeccoB. Paccuuraiite 9J1C npu
CTaHJAPTHBIX YCIOBUSX.

4. [To ypaBuenuto HepHcra paccunTaiite paBHOBECHBIE MTOTEHIIMAJIBI TEX YK€ METAJIOB MPU
3aJJaHHBIX KOHIIEHTpalusaX noHoB U DJIC npu JaHHBIX YCIOBUSX.
5. [To paccuntannbiM panee 3HaueHusM DJIC paccuutaiite u3menenue suepruu ['n66ca B

PCaKM U €€ KOHCTAHTY PaBHOBCCUS IIPU CTAHAAPTHBIX YCIIOBUAX.

Kpumepuu oyenxku KonmpoavHbix padom:
[IpuBeneHs! B paznene 2

Haumenoganue: 3amyra 1a00paTopHbIX paboT

Ilpeocmasnenue ¢ @OC: 3anaHus M TpeOOBaHUS K BBINOJHEHUIO NPEICTABICHBI B
METOMUECKUX YKAa3aHUAX M0 AUCLUIINHE

Bapuanmur 3a0anuii: 3a1anus 1 TpeOOBAaHUS K BBINOJIHEHHUIO MPEACTaBIEHBl B METOIUYECKUX
yKa3aHUAX 110 AUCLUITUHE

Kpumepuu oyenxu:

2. Kpurtepun u mKkaJjbl OeHMBaHUS

JU1sl KOHTPOJIBHBIX MEPONIPHUATUHN (TEKYILIEr0 KOHTPOJISI) YCTaHABIUBACTCS MUHUMAIIbHOE
Y MaKCHMaJIbHOE KOJIMUECTBO OAJNIOB B COOTBETCTBUU C Tabiuueld. KonTposibHOE Meponpusitue
CUMTAETCs MPOMICHHBIM YCIICIIHO TIPY YCIIOBUHM HabOpa KoJM4yecTBa OalIOB HE HIKE
MHUHHUMAaJIBHOTO.




PCSYJIBTEIT OGy‘IeHI/ISI Mo AMCHUIIMHE CYUTACTCA JOCTUTHYTLIM IIPU YCIICIIHOM
MPOXOKACHUU O6y‘-IaIOH_II/IMC$I BCCX KOHTPOJIbHBIX MepOHpHHTHﬁ, OTHOCAIIHUXCA K JaHHOMY
pe3ynbTaTy 00ydeHHs.

Pa3zoenv Konuuecmeo 6annos
Dopma Konmponsn -
OUCUUNIUHDL min max
1 ITpaktuyeckas padora Nel, koHTposipHas padota Nel 15 15
2 [IpakTnueckas pabora Ne2, koHTposbHas padora Nel 15 25
3 ITpakTudeckast pabora Ne3, koHTposibHas pabora Ne2 15 25
4 [IpakTnueckas padorta Ne4, koHTpoJpHas pabota Ne2 15 35
Hroro 60 100

[Ipu oneHMBaHUM pe3yabTaTOB OOYUYEHHS MO JUCLUIIIIMHE B X0/1€ TEKYLIEr0 KOHTPOJIS
yCIIEBAaEMOCTHU UCIOJIB3YIOTCS CleAyIoLue KpuTepuu. MUHUMaNbHOE KOJIMYECTBO OayioB
BBICTaBJISIETCS 00yUaroleMycs MpHU BHIMOJIHEHUH BCeX MOKa3aTese, T0MmyCcKalTCs
HECYLIECTBEHHbIE HETOYHOCTHU B U3JIOKEHUHU U 0(OPMIICHUH MaTepuaia.

Haumenosanue,

Ilokazamenu evicmaenenus MUHUMAILHO20 KOJIUYECMEA 0AL106
obo3nauenue

3aaHus BBIMOJIHEHBI O0siee YeM HarosoBUHY. [IpucyTcTBYIOT cepbE3HbIe
omnOku. IIpogeMOHCTpHUPOBAH yIOBIETBOPUTENBHBIN YPOBEHD BiIaIeHUS
MaTepHaIOM.

HpOfIBJ’IeHBI HU3KHEC CHOCO6HOCTI/I HpI/IMeHSITB 3HAHUA 1 YMGHI/ISI K
BBITIOJTHCHU O KOHerTHBIX SallaHI/Ifl.

Ha 3ammTe npaktrdeckoit paboThl JaHbI TPAaBUIILHBIC OTBETHI HE MEHEE YeM
Ha 50% 3aJaHHBIX BOIIPOCOB

[TpakTnueckas
pabota

JlaGopaTopHast paboTa BBITIOJTHEHA B TIOJTHOM 00BEME;

[IpencraBien oTyer, conepKauiiuii HEOOXOAUMBIE PACUEThI, BHIBOIBI,
JlabopaTopHas 0(OPMIICHHBIN B COOTBETCTBUH C YCTAHOBJIECHHBIMH TPEOOBAHUIMU;

pabora [IponemMoHCTpUpPOBaH YAOBIETBOPUTEILHBIN YPOBEHD BIIAJICHUS] MATEPHAIOM
IIPU 3aIUTE JIabopaTOPHOU pabOThI, TaHbI IPABUIIbHBIE OTBETHI HE MEHEE
yeM Ha 50% 3a/laHHBIX BOIIPOCOB

HpOMe}KYTOLIHaH arreécrauusa 110 JUCHUIIIIMHE ITIPOBOANUTCA B (bOpMC 3a4cTa.
Hrorosas OLICHKA IO JUCLHMIIIIMHE MOXET OBITH BRICTABJIEHA HA OCHOBE PE3YILTATOB
TEKYLICTO KOHTPOJIA € UCIIOJIb30BAHUCM CJ'IGILYIOH_IGI‘/‘I IIKaJIbI:

Ouenka Habpano 6annoe
«3a4TEHO» 60-100
«HE 3aYTEHOY Mewnee 60

Ecnu cymma nabpannsix 6annos menee 60 — odbyuarowuticss ne donyckaemcsi 00
NPOMENCYMOYHOU AmMmeCcmayuu.

Ecnu cymma 6annos cocmasnsiem om 60 0o 84 bannos — obyuarowuiica donyckaemcs 00
3auema.

[IpomexyTouHas arTecTanus IPOBOIUTCA B GOPME nucbMeHHOU pabomsl

Bpewmst Ha noaroToBKy: 45 MUHYT.

[Ipu onleHUBaHUM PE3YNILTATOB OOYUSHHMS 110 TUCIUIUIMHE B X0J1€ POMEKYTOUHON
aTTECTAllMU UCIIOJIB3YIOTCS CIEAYIONINe KPUTEPUH U IIKaJla OLEHKH:

Ouyenka Kpumepuu oyenku

OOyuaromuiicss AeMOHCTPUPYET 3HAaHHE OCHOBHOTO Y4eOHO-
IpOTrpaMMHOTO MaTepuaia B 00beMe, He0OX0AUMOM ISl AajbHEeHIIeH
y4eObl, yMeeT MPUMEHSTh €ro MPH BHITIOJIHEHUN KOHKPETHBIX 33aHuM,
IPEyCMOTPEHHBIX TPOrPAMMON AUCLUIIIMHBI

«3a4YTCHO»

«HE 3a4TCHO» OOyuaromuiicss AeMOHCTPUPYET 3HAUUTEIbHbIE MPOOEIIbI B 3HAHUSIX




OCHOBHOTO Y4€OHO-TIPOTPaMMHOI'0 MaTepuaia, JI0MyCTHI
IMPUHIUITINAJIBHBIC OIIMOKHU B BBIIOJHEHNH npeaAyCMOTPCHHBIX
IPOrpaMMoii 3alaHUI U He cI0COOEH MPOJIOJDKUTH 00ydeHHe
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