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AHHOTALUS K JUCLUILINHE

Haszeanue oucuuniunnt

XuMus

Hanpaenenue noocomoexu
(cneyuanvruocmo)

15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTUUECKOE O0eCIIeUeHUE
MAalIMHOCTPOUTCIIbHBIX ITPONU3BOACTBY»

Hanpaenennocms (npoghuns/
npozpamma/cneyuanu3ayus)

«TexHoorus MalIMHOCTPOCHU

Mecmo oucuuniaunst

brmoka 1 JQucrumauasl (Moaynu) OOs3aTebHasS 4acTh

Tpyooemkocms (3.e. | uacot)

3 3.e./ 108 vacos

Lenv uzyuenusn oucyuniunot

Leab10 OCBOCHUS AUCLUIUINHBI ABISECTCS (POPMHUPOBAHUE Y
CTYIEHTOB  XMMHYECKOrO  MBILUICHUS, O3HAKOMIIEHHUE C
dbopMaMy TPUMEHEHUSI XUMUYECKUX 3aKOHOB U TIPOLIECCOB B
COBPEMEHHOM TEXHUKE, 3HAKOMCTBO CTYACHTOB CO CBOMCTBAMHU
TEXHUYECKUX MATCPHUAIIOB.

Komnemenuuu, popmupyemuwie ¢
pe3yibmame 0C80CeHUA
OUCUUNTUHDBL

OIIK-5 CrocobeH Mcnojibp30BaTh OCHOBHBIE 3aKOHOMEPHOCTH,
JeUCTBYIOIINE B nporuecce U3TOTOBJICHUS
MalTMHOCTPOUTEIBHBIX ~ M3JEeIUH  TpedyemMoro  KadecTBa,
3aJ]aHHOTO KOJHMYECTBAa PU HAaUMEHBIINX 3aTparax
00IIECTBEHHOTO TPY/JIa.

Cooeporcanue oucyuniunl
(ocnoeHbvle pazdenvt u memot)

- OCHOBHBIE 3aKOHbBI XUMHUHU

-. TeopHst XUMHUYECKHUX IIPOLIECCOB
- XMUMUYECKUE CUCTEMBI

- Teopust CTpOCHUS BEILIECTBA

Dopma npomerncymouHou
ammecmayuu

3auer




1. Ieaun u 3a1a4u JUCHUANJIHMHBI:

Ilesb0 OCBOCHMS IUCHMIUIMHBI SIBISETCS (OPMHUPOBAHUE Yy CTYACHTOB XHUMHYECKOTO
MBIIJICHHSI, O3HAKOMJICHHE C (opMaMu NPUMEHECHUS XUMHUYECKHX 3aKOHOB W IPOIIECCOB B
COBPEMEHHOM TEXHUKE, 3HAKOMCTBO CTYJICHTOB CO CBOMCTBAMU TEXHUYECKUX MATEPHAIIOB.

3agauu qucnumIuHbl: [Iprodperenue 3HaHU B 00JIaCTH OCHOBHBIX 3aKOHOB COBPEMEHHOM
XUMHUH, TPEACTABJICHUS O TEPMOJMHAMHUKE M KHHETHKE XHMHYECKHX IPOIECCOB, CBOMCTBAX

COBPCMCHHBIX MATCPUATIOB.

1. Ilnanupyemble pe3yJibTaTbl 00y4eHHS:
B pesynbpTaTe 0OCBOCHMS JUCIUILIMHBL Y CTYJEHTA TOJKHBI OBITH C(HOPMUPOBAHBI

3HaHus, npuodpeTaemMble B X0/1e H3yYeHHUs] JUCHUILINHBI

Ne
3nanus

n/n

1. OCHOBHbBIE IIOHATUS TEOPUU CTPOEHUS BEILIECTBA, 3aKOHOMEPHOCTEH INPOTEKaHMs
XUMHAYECKHX TPOIECCOB, 3HAHUS CBOMHCTB XMMHUYECKUX COSAMHEHUH TEXHHYECKUX
MaTEepHAaJIOB.

2. AHaIMTHYECKUE BBIPAKECHUS 3aKOHOB XUMHH

3. OcHoBHbIE ITpaBUJIa TEXHUKH 0€30I1aCHOCTH B JIaOOpaTopuu

YMCHI/IH, npnoﬁpeTaeMble B X04€ M3YYCHUSA NUCHUIIJIUHBI

I'D‘il Ymenus
1. | [IpumeHeHHE TEOPETHUECKUX IMOJIOKEHHH M 3aKOHOB XMMHHU JUIS TEXHOJIOTMYECKHX
3aj1a4
2. [IpoBOANTE pacyeTsl IO YPABHEHUAM PEAKIUI

Haanm, npnoﬁpeTaeMble B X0/1€ U3YyYCHHUHA TUCHUIIJTIUHBI

Ne
Habiku
n/n
1. [IpakTyecKkue HaBBIKU MPY MPOBEICHUN XUMUYECKOT0 IKCIIEPUMEHTA.
2 HaBbiku aHanmn3a CBOMCTB BEIMIECTB B UX CBSI3U C COCTABOM U CTPOCHUEM

2.1 Komnerenuuu, npuodperaemMbie B X0/1€ H3yUeHHUs] TUCIUIITHHBI

HNHuTerpanpbHble KOMIETEHIIUH HNnpexkcsl koMnereHnmi 3nanus Ymenns |HaBbikn
(NeNe  |NeNe u3 | (NeNe u3
u3 3.1) | 3.2) 3.3)
OIIK-5 Crniocob6en ucnonb3oBats | OIIK-5.1 3HaTh: 3akoHbl | 1-3 1-2 1-2
OCHOBHBIE 3aKOHOMEPHOCTH, | €CTCCTBEHHBIX HAYyK, OCHOBHBIC
,Z[CIZCTBYIOIJ.II/IG B nmponecce | 3aKOHOMCPHOCTH, HeﬁCTByIOHlHC
U3TrOTOBJIEHUS B IIpolecce KOHCTPYHPOBAHUSI U
MAIIMHOCTPOUTENIBHBIX U3ACIHN | TPOCKTUPOBAHUS
TpedyemMoro Ka4yeCTBa, | MAIIMHOCTPOUTEIbHBIX U3IEIUH,
33JaHHOIr0  KOJIMYEeCTBAa  [PU | UX BIUAHHE Ha KadeCTBCHHEIE
HauMEHBIINX 3aTpaTax | oKa3aTeIu u
OOIIIECTBEHHOTO TPY/Ia. IIPOU3BOJICTBEHHBIC 3aTPAThI
OIIK-5.2 VYwmers: mnpumeHsats | 1-3 1-2 1-2
€CTCCTBEHHOHAYyYHbIC 3HaHUA
hiue| KOHCTPYHUPOBaHUA u

MMPOCKTHBIX PACUCTOB I/I3,Z[eJ'II/II71
MAIIMHOCTPOCHUS, OIIPEACICHUA
IMPON3BOACTBCHHBIX 3aTpaTr




OIIK-5.3 Bunaners:
KOHCTPYUPOBAHUS U IIPOEKTHBIX
pacueToB
MaH_II/IHOCTpOGHI/ISI, OHpeIICHCHI/IH
HpOI/I3BO,Z[CTBeHHBIX 3anaT

HaBbIKaMU

U3 e

1-3 1-2 1-2

3. MecTo nucuuMJIUHBbI B cTpyKType OOII:

JlucuurmimHa OTHOCHTCS K 0a30Boii yactu bioka 1. Jlucuumimnab! (MOTYIH).

Jucuunnuna uzydaercs Ha 1 kypce B 1 cemectpe

[TepedeHs mocaeyOMMX JUCITUTIIMH

JUTSE KOTOPBIX HEOOXOIUMbBI 3HAHUS, YMEHUS U HABBIKU, POpMUpyEeMbIe JTaHHON y4eOHOM
JUCLUIUTMHON «XUMUSI»
W3ydyeHne TUCHUIUIMHBI 0a3UPyeTcsl Ha 3HAHUSX, MMOJIYYCHHBIX MPH M3YYCHHUH TUCIUTUINH:
¢dusuka (cpennee (oobmiee) oopazoanue), xumusl (cpeaHee (odiee) oOpa3oBaHNe) U MaTeMaTHKa
(cpenunee (oOmiee) obpazoBaHue).

4. CTpyKTypa u cojiep:KaHue JUCUHIIJIMHBI (MOIYJIfA)

4.1. Pa3aesnl TUCHUIIINE U BUABI 3AHATHNA
Ne PacnipenesieHue TPyA0eMKOCTH
n/n pazaena (B yacax) o BUIAM
y4yeOHo# padoThI.
Pa3nea 5
= Conep:xanue
JAUCHMIIINH ) o
s €CaMOCTOSITeJIbHOI padoThl
bl =" E-
®dopMa NPOMeKYTOYHOM g 3
arrecranuu (1Mo 2 E
cemMecTpam) 8 ©
g KOHTAKTHAasl C
5 P
5]
2 C
nex  |npax | na6 | K49
A
1 |OcHOBHBIE 3aKOHBI XUMHUH BrinoHeHne JOMalIHuX,
26 | 1 1 1 1 22 |[mpaKTHYECKUX M
11ab0PaTOPHBIX PadoT.
KontponbHas padora Nel
2 |Teopust XMMUYECKHX BrinoHeHne JOMalIHuX,
[POIIECCOB 38 | 1 24  [npaKTHYECKUX H
1 1 1 mabopaTOpHBIX padboT
KonrtponbHas padora Ne2
(1A)
3 X¥MHYECKHE CUCTEMBI BrinoHeHne JOMalIHuX,
26 | 1 1 1 1 24  |[mpakTHuYeCcKuX pador.
KonrtponbHas pabota N3
4 Teopus cTpOeHHs BEIECTBA BrinonHeHne JOMaIIHUX,
16 | 1 1 1 1 24  |npakTHYecKHX paboT
KonrtponbHas padora Ned
(1A)
3auer 2 0,3 | 1,7 |Bompoch k 3a4eTy
Bcero 3a cemectp, B ToM
YUCIIe KOHTPOJIb 108 ) 4 4 0,3 | 95,7
CaMOCTOSITEITLHON pabOThI
4.2. Conep:xaHue pa3ieyoB Kypca
Koawi 3uanus Ymenus HaBbiku Dopma
Ne Paznen KOHT a
KOMIICTCHIIMHA OHTPOJ
n/n JAUCHUIIINHBI -




COCTOSHHA. HCpBHﬁ 3dKOH TCPMOJAWMHAMUKH. BHYTPCHHASA SHCPIUA U
OHTAJIBIIUA. TCHIIOCMKOCTb. TEPMOXUMHUS. ISHTAJIBIINU 06pa3OBaHI/I$I

BCIICCTB. 3aKOH TI€cCa U CICACTBUA M3 HEro. BTOpOﬁ 3aKOH
TECPMOJANHAMUKU. CaMOITPOU3BOJIbHBIC PAaBHOBCECHBIC IMpoUECChI.
TCPMOJNHAMUYCCKAA BEPOATHOCTb. OHTPONUA. CMBICIT SHTPOIIUH.

pacuer oHTpornuu. OHepruum [ubd6ca wm [empmronpma. pabota
PaBHOBECHOTO TIPOIIECCA. YCIOBHSA CAaMOIPOH3BOIBHOTO TPOTEKAHHS
MpoIieccoB. (DaKTOpBI, ONMpEeNeNsdoNnIfe HaMpaBJICHWE MPOIECCOB.
XUMHYEeCKHH moTeHIuan. CMeleHne XHMHYECKOTO pPaBHOBECHS.
npuHuun Jle — [Hlarense — bpayna. BnusiHue temnepaTypsl, AaBlIeHUS
W KOHIICHTPALUi pearnpyronuxX BEIIeCTB HAa HANpaBJICHHE CMEUICHUS
paBHOBecHs. XUMHUecKass KMHETHKA. VICTMHHAs M CpeiHss CKOPOCThb
peaknuu. ['OMOTreHHBIE U TeTepOreHHble peakuuu. KuHeTnueckui
3aKkoH JeiictByromux Macc. Ilopsmox peakuuu. I'eTeporeHHble

peaknMu ¢ ydacTMeM ra3oB. MHOrocraguiiHele  NPOLECCHI.
Jlumutupyromast cragua. KuHerndeckass 00paTMMOCTb — peakIMi.
3aBHCUMOCTh CKOPOCTH PEAaKIHH OT TPUPOIBI PEareHToB, HX

coctosiHus, Temneparypsl. [Ipasuno Bant — 'odda. Teopust akTUBHBIX

MHANKATOPOB
1 OCHOBHBIE 3aKOHBI XUMHH OIIK-5.1 3 1,2 1,3 [TpakTryeckast
OIIK-5.2 pabora Nel u
OIIK-5.3 nabopaTopHas
pabora Nel
KonTtponbHas
pabora Nel
2 | Teopus xumuueckux npoueccos |  OITK-5.1 2,3 1,2 1,3 [IpakTHyeckast
OIIK-5.2 pabora N2 u
OIIK-5.3 nabopaTopHas
paborta No2
KonTtponbsHas
pabora Nel
3 | XuMHYECKHE CHCTEMBI OIIK-5.1 2,3 1,2 1,3 [MpakTuyeckast
OIIK-5.2 pabora Ne3 u
OIIK-5.3 nabopaTopHas
pabota Ne3
KonTponbnas
pabota Ne2
4 Teopus crpoens BelecTsa OIIK-5.1 1 3 1,2 IMpakTHyeckas
OIIK-5.2 pabota Ned u
OIIK-5.3 nabopaTopHas
pabota Ne4
KonTponbnas
pabota Ne2
4.3 HammeHOBaHMe TeM JIEKIHIi, X COAep:KaHNe H 00beM B Yacax
Ne Ne pazpena . Tpynoem-
n/n uncx?nni[mﬂbl HaumenoBanue exunii K0£¥S (uac)
1. 1 IIpenMer XUMHUU. CBA3b XUMHUU C JPYTHUMU HayKaMH. aTOMHO-
MOJICKYJIApHAasA TCOpHs. IIOHATUA: XUMHYECKUI OJICMCHT, aTOM,
MOJICKYJIa, KOJIUYCCTBO BCUICCTBA, aJJIOTPOIINUA, OTHOCUTCIIbHAA 1
MOJICKYJIIpHas 1 MOJIApHas Macca. OCHOBHEIE 3aKOHBI XMMHH: 3aKOH
COXpaHCHH MACChl U DHEPIUU, 3dKOH NOCTOSIHCTBA COCTABA, 3dKOH
KpaTHbIX 0THOH.I€HI/II>1, I'a30BbIC 3aKOHbI, 3aKOH ABoraz[po, 3aKOH
3KBHUBAJICHTOB. TGOpI/Iﬂ CTPOCHUS OPraHUYICCKUX BCIICCTB.
OpauHapHbIe U KpaTHbBIE CBSI3U. MI30Mepusi OpraHnYecKUuX BEIIECTB.
Knaccugukamms opraHmdecKkux coeTHHCHHN.
2. 2 Xumuueckass TEPMOJMHAMHUKA: MPEIMET PACCMOTPEHHUS. TEMJIOBOH
ahdexr peaknuM. 3K30 - H  DHIOTEPMHUYECKHE  IMPOIECCHI.
TEPMOJNHAMHNYCCKUE CHUCTCMBI: OTKPBITEBIC, 3aKpBITHIC,
H30JIMPOBAHHBIC. CTAHAAPTHOC COCTOSHUEC. TMapaMETpbl COCTOAHUA. 1
TepMO,HI/IHaMI/IIIeCKI/Iﬁ nponecc. pPaBHOBECHBIC CHCTEMBI. (I)yHKI_[I/II/I




CTOJIKHOBEHWH  AppeHuyca. ODHEpPrus aKTHBAllMH. Y paBHEHUE
Appenuyca.

Teopust pactBopoB. Kilaccudukanust pactBopoB. PactBoputens u
pacTBopeHHOe BemecTBo. PactBopumocts. KoHneHnTpanus pactBopa.
Buabl konuentpauuid. MneanbHble pacTBOPBL. YPAaBHEHUS! COCTOSHUS
uneanbHeIX cucteM. 3akoH I'enpu. IlepBeiii 3akoH Payns. Bropoit
3akoH Paymsa. D0ymmockonus u kpuockomus. Ocmoc. OcMOTHIECKOE
nmaBieHue. 3akoH Baatr — Todda. PacTtBopsl 31eKTpOIHMTOB.
W3oToHmuecknit  KOA(PPHUIHEHT. Teopust ~ ANEKTPONUTHUECKON
muccormaruy.  CremeHb aucconmanuu. @DakTopbl, BIUSIONIME Ha
creneHp  aucconnanuu. CuipHbBle W cimabble  AJICKTPOIHTHL.
PactBopuMOCTh 35€KTpOIUTOB B BoAe. PaBHOBecuss B pacTBOpax
TPYAHOPACTBOPUMBIX 3JIEKTPOIUTOB. IIponsBeneHue pacTBOPUMOCTH.
CnaOble snektponutel. KoHcranta nuccomuanuu. CryneHuaTas
qucconuanus. COOTHOIIEHUE CTYHNEHUYaThIX KOHCTAHT UCCOILUALIUU.
3akoH pas3baBiaeHus OctBanbia. CHIIBHBIE 3JIEKTPOJIUTHL. TeopHs
Jebas — Xrokkens. VonHas atmocdepa. AKTUBHOCTb U KOI(GPHUIUECHT
akTHBHOCTH. MoHHas cuia pactBopa. YpaBHenue Jlebas — XIoKkeus.
Huccounanus Bonsl. Koncranra aucconumanuu. MonHoe npousBeaeHue
Boabl. Bomoponanrsrit nokaszarens. Onenka pH, naankaTopsl. M3mepenne
pH. T'maponus coneir. YcnoBue rugponusza. CTeneHb M KOHCTaHTA
TUIPONH3A. OKUCIINTENTBHO-BOCCTAHOBUTEIILHBIE peaKuu.
Oxkucnutenu, BoccraHoBuTenu. CocraBneHue ypaBHeHuit OBP.
IIpaxktuueckoe 3Hauenne OBP. DnextpoaHslii moTeHnuan. MexaHu3M
BO3HUKHOBEHHUs. CTaHAApTHBIA MOTEHIMAI. BOTOPOAHBIN 3JEKTPO/I.
Psan wanpsokenuit metamioB. [anmbBaHudeckue 3yeMEHTHL. CXeMbl
sanucu. llonmspuzanus npu padore snemeHTOB. DJIC OKHCIUTENBHO-
BOCCTAaHOBUTENBHBIX peakuuil. YpaBHeHue Hepncra. Hampasnenue
OBP. Cgs3s DJIC ¢ sueprueii ['m60ca M KOHCTaHTOW paBHOBECHS.
IIponeccel anekTponusa, 3akoHOMeEpHOCTU. [Ipomeccsl koppo3un
METAJLIOB.

Crpoenne aTomMa. DieMEHTapHbIE YaCTHUIIBI, 00pa3yIoIIne aToM.
Monemn atoma Pesepdopaa u bopa. [loctynatsr [Inanka u
DitnmTeiina. KBaHtoBas Mexanuka o cTpoeHuH aroma. KopmyckynspHo
— BoJHOBOM ayanu3M. Ilpunmun I'eitzenOepra. YpaBHeHue
penunrepa. CyuHocTts pemenus. Bonnosas GyHkuus, aTomHas
opburans. CBOWCTBA aTOMOB: aTOMHBIN PaANyC, YHEPTUSI HOHU3ALINHU U
CPOJCTBO K IEKTPOHY, 3JEKTPOOTPHUIIaTENbHOCTh. CTpOCHUE U
ImpeBpaleHus aToMHbIX saep. [lepuoandeckuii 3aKOH u IICXD JI.1.
MenneneeBa. CTpyKTypa NEpUOJUUECKON CUCTEMBI: TPYIIIBL U
nepuosl. 3aKOHOMEPHOCTH 3JIEMEHTOB U UX COCTMHEHHUH.
Xumuueckas cBs3b. [Ipuannbl 06pa3zoBanus. Mepa MpoYHOCTH.
OCHOBHBIE TIOCTYJATHI ¥ TUIIOTE3bl. KBaHTOBO - MEXaHHYECKOE
onucanue. Teopust BaJICHTHBIX cBsizell. MeTo/| rHOpUAN3aui aTOMHBIX
opb6uraneii. Teopust OTTaIKUBaHUA JIEKTPOHHBIX ap BaJICHTHBIX
obomouek. MeTon MoneKyIsipHEIX opOuTanei. CynHoCTh, OCHOBHBIE
noJjoxeHus. THITbI BHYTPUMOJIEKYJISIPHBIX CBSI3€H U MX
XapaKTEepUCTUKH: KOBAJIEHTHAsI CBA3b, IOISAPHOCTD, JUIIOJIBHBIN
MOMEHT; JOHOPHO-aKLENTOPHOE B3auMojieiicTBue. MloHHas CBs3b.
Mertannnueckas cBsi3b. MeXMONEKYJISIpHBIE B3aUMOAEHCTBHS. Buabl
MEKMOJIEKYIISIPHBIX B3aUMOAeHCTBUI. BogopoaHas cBs3b.
XUMHUYECKHE COeTMHEHHS BBICILIETO TTOPSAKA (KOMIIJIEKCHI).
Koopnunannonnas reopust Beprepa. THIIbI KOMITIIEKCHBIX
COEMHEHUIL.

Bcero

4.4 HaumeHOBaHMe TeM NMPAKTHYECKUX padoT, UX cofep:KaHHe H 00beM B yacax

Ne pazgena
JMCIHIIHHDI

HaumeHnoBanne npakTuyeckux pador

Tpyaoemko
cTh (4yac)

1

Pacger MomApHOIT MacChl SKBUBAJICHTOB
Pacuersl o ypaBHeHUsIM peakiui

1

2

PacueThl B XMUMHUYECKON KUHETUKE
Pacuetsl B XUMHUECKOI TEPMOIUHAMUKE

1

PacueT KoHIIEHTpaIlUK pacTBOPOB
PacueTsl 0 TEOpHH DIIEKTPOTUTUIESCKON UCCOIUAIINY U DJIEKTPOXUMHUH




4, 4 OCHOBBI TEOPHH CTPOCHUS BEIIECTBA 1
Bcero 4
4.5 HanmeHoBaHMe TeM J1a00PATOPHBIX padoT, UX cojiepkaHue U 00beM B Yacax
Ne Ne paznena Tpynoemko
pas HaumeHoBaHue J1aGOPATOPHBIX padoT Py
n/n JUCIHMILIMHDBI cTh (4ac)
OnpezencHre MOJPHON MacChl SKBUBAJICHTa MEIH METOJIOM
1. 1 3NEKTPONN32 1
OmnpezneneHre aTOMHOTO pajifyca MeTaia
XumMudeckass KHHETHKA M KaTaJlu3 1
2. 2 Omnpenenenne TemIOBOro 3pPpekra XUMUIECKON Peakuu
W3yueHue oOIuUX CBOMCTB pacTBOPOB 1
3. 3 Wzyuenne paboTsl KOPPO3UOHHBIX IIEMEHTOB
4. 4 N3yueHne cBONCTB MOIUMEPHBIX MaT€pUaIOB 1
Bcero

5. OueHoyHble MAaTepHANBI ISl TeKYLIero KOHTPOJSI YCHEBAEMOCTH M NPOMEKYTOUHOM
aTTecTallMU M0 JUCHMILIUHE

J11s1 KOHTPOJISl PE3yNbTaTOB OCBOCHUS JUCLUILTUHBI TPOBOISATCS

- KOHTPOJIbHBIE PaOOTHI:

1. KontponsHas pabota Nel «TepmoamHaMukay

2. KontponbHas padota Ne2 «PacyeT OKHCIUTENFHO-BOCCTAHOBUTEIILHBIX PEaKIIUii.

- J1a00PaTOPHBIC PAOOTHI:

1. Pacyet MonspHOIT Macchl 9KBUBAJICHTOB

2. Pac4eTbl B XUMHYECKOW TEPMOANHAMUKE.

3. PacueT KoHIIEHTpay pacTBOPOB; PacyeTsl Mo T€OpHH 3MEKTPOIUTHUECKON TUCCOLMALIUH U

3JIEKTPOXUMHUU

4. OCHOBBI TECOPUH CTPOCHUS BEIIIECTRA.

- 3alIHUTHI JIAOOPATOPHBIX paboT:

1. OmnpeneneHue MOJIPHON MacChl SKBUBAIEHTa MEAN METOAOM 3JeKTpoianu3a. OnpeneneHre aToMHOTO
paanyca MeTasia.

XuMudeckasi KHHETHKA U KaTanu3. OmnpeneneHue TermioBoro 3G dexra XuMUIeCKON peaKkIum.
N3yyenne oOmux cBOUCTB pacTBOpOB. V3ydeHne paboThl KOPPO3NOHHBIX 3JIEMEHTOB.

4. V3yueHue CBOWCTB MOJIMMEPHBIX MaTEPHAIOB

wn

HpOMe)iCYTOHHaH aTTeCTanmsi 1o UToraM OCBOCHUS JUCIHHUIIIIMHBI — 3a4€CT

6.Y4eOHo-MeTOoAMYecKOe M MHPOPMALMOHHOE o0ecnieyeHue U CHUIIMHBI.

a) OcHoBHAas JuTEpaTypa

Ne I'on
HaumenoBanue kHuru
/1 W30aHUS
O6rmas xumust [DIEKTPOHHBIN pecypc] @ ydeOHO-MeToauueckoe mocobue / coct. M. U.
1 ITanTioxuHa [M Ap.]. — DNEKTPOH. TEKCTOBBIE HaHHBIE. — ExarepuHOypr : YpaibCKuii 2013
tdhenepansubiii yauBepcuretT, 96C ACB, 2013. — 92 ¢. — 978-5-7996-1055-5. — Pexum
nocryma: http://www.iprbookshop.ru/68358.html
N306pannble TIaBbl 00meld XuMud. XUMHUYECKast CBSI3b [DIIEKTPOHHBIN pecypc] : ydaeOHoe
nocodue Ui CTYAEHTOB TEXHHYECKHMX crenuanbHocreit BysoB / A. I'. Jlenos, C. U.
2 TromenoBa, FO. H. 3aiinena, JI. B. 3penosa. — 2-¢ m31. — DIEKTPOH. TEKCTOBBIE JaHHBIC. 2015

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

0) JlonmostHUTEILHAS JTUTEPATYpPA

Ne I'on
HaumeHoBaHue KHUTH
n/m N3JaHUS
Jlymeiiko, T. I'. BBenenne B o0myro XuMuio [DIeKTpOHHBIA pecypc] : yueOnuk / T. T
1 Jlymeiiko. — DnekTpoH. TeKCTOBbIe NaHHbIe. — PocToB-Ha-Jlony : FOxHBIN denepanpHbIit 2010

yauBepcuret, 2010. — 232 ¢. — 978-5-9275-0763-4. — Pexum nocrymna:
http://www.iprbookshop.ru/46928.html



http://www.iprbookshop.ru/46928.html
http://www.iprbookshop.ru/68358.html
http://www.iprbookshop.ru/71461.html

TuxoHos, I'. I1. O6mas xumust. Yacts | [DnekTpoHHBIN pecypc] : yueOHOe nocodue Juis
2 camocTosTeNibHO#M moarotoBku ctyaeHToB / I'. I1. TUXOHOB. — DIEKTPOH. TEKCTOBBIC 2006
nanHbie. — M. : MOCKOBCKasi TOCYIapCTBEHHAsI akaieMusi BOTHOTo Tpancnopra, 2006. —
192 ¢. — 2227-8397. — Pexxum noctyma: http://www.iprbookshop.ru/46291.html

Tuxonos, I'. II. O6mas xumus. Yacte 11 [DnexTpoHHbIi pecypc] : yueOHoe mocobue s
3 caMoCTOsITeNbHONW TOAroToBKU cTyAeHTOB / I'. TI. TuXOHOB. — DJNEKTPOH. TEKCTOBBIE 2007
naHHble. — M. | MOCKOBCKasi TocylapCTBEHHas akaJieMusi BOJHOTo Tpancnopra, 2007. —
323 ¢. — 2227-8397. — Pesxxum nocryma: http://www.iprbookshop.ru/46292.html

Lupenscon B.I. KpanTtoBas xumusi. MOJIEKYIbI, MOJEKY/SPHBIE CHCTEMBI M TBEPJBIE
4 tena: yueOHoe mocobue / Lupenscon B.I.— M.: BUHOM. JlaGoparopust 3uanuii, 2012. 2012
http://www.iprbookshop.ru/4580

B) [lepeuens pecypcoB HH(POPMALIMOHHO-KOMMYHUKANMOHHOM ceTn UHTepHeT:

5. Dnekrponnas oubimoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

6. basa mannbsix Hayunoii anextponnoi 6uoarorexu eLIBRARY.RU https://elibrary.ru/

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

8. basa mannbix Scopus https://www.scopus.com Nudopmannonnas cucrema «EnuHOe OKHO
J0CTyIIa K 00pa3oBaTelabHbIM pecypcamy» http://window.edu.ru

9. CnpaBouno-npaBoBas cuctema «I"apanT» http://www.garant.ru

10. BecrutatHast snekTpoHHass MHTepHeT OMOIMOTEKa HOPMATHBHO-TEXHHUYECKOHM JIMTEPATYphI

TexJIurhttp://www.tehlit.ru/

11. baza nanHbIX IpodhecCHOHAIbHBIX CTaHAAPTOB MUHUCTEPCTBA TPY/Ia U COI[HAIBHOM 3alUThI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-
professionalnykh-standartov/

12. ®enepanbHas rocynapcTBeHHas WH(GOpMaIMOHHas cuctema «HanmoHanmbHAsh AIEKTpOHHAsS
oubmamoreka» https://H36.pd

13. HanmoHnanbHbIi optait onaiin o0y4denus: «OTkpsiToe oOpazoBanuey https://openedu.ru

14. ba3bl JaHHBIX MUHUCTEPCTBA 3KOHOMHYECKOTO pasButus PD http://www.economy.gov.ru

15. OpunmaneHenii caiit denepanbHOr0 areHTCTBA IO TEXHUYECKOMY DPETYJIUPOBAHUIO U
meTposoruu http://protect.gost.ru/

16. MupoBass uudpoBas Oubmuoreka https://www.wdl.org/ru/ Dnekrponnas Oubnmoreka
Programmer’sKlondikehttps://proklondike.net/

r) IIporpammHoe obecrieyeHue:

Microsoft Office 2016.

Apache OpenOffice (cBob6oaHO pacmpoctpansemoe [10)
KMPlayer (cBo601HOE TpOrpaMMHOE 00ecriedeHuE)

FastStone Image Viewer (cBo0oHOE IporpaMMHOE 00eCIIeueHHe)
Acrobat Reader XI (cBo6oaHOE ITporpaMMHOE 00eCTIeUCHHE)

agrwdE

) METOIMYECKHE YKAZAHUS:
1. Tpy6auea JI.B., Uepenano M.C., Tpybaue A.B. u np. JlabopaTopHas mocyna u
o0opynoBaHuE B XUMHUYECKUX JlabopaTopusax. YueOHo-MeToanueckoe mocodue. Mxesck: M3a-Bo
yal'y, 2018. — 152 c.

2. Meroanyeckre peKOMEHAALNH 0 IPOBEACHUIO paboT — yueOHO-METOAMUECKOe Tocodue
M0 OpraHU3alMi CaMOCTOATENbHONW paboThl OOydJarommxcs: JUisi  OOyJaromuxcs 1o
HanpasieHuto noAroroBku 15.03.05 - KoHCTpYyKTOPCKO-TEXHOJOTHUECKOE oOOecreyeHue
MalIMHOCTPOUTENBHBIX Mpou3BocTB/ cocT. P.M. bakupos, E.B. Uymakosa. — Uzn. ®I'BOY BO
«WIMxI'TY wmenn M.T. KamamnukoBa», 2019. - 15¢c. - Pexum  gocryna:
http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf

3. Odopmiienne KOHTPOJIBbHBIX padoT, pedepaToB, KypCOBHIX pabOT M MPOEKTOB, OTYETOB

[0 MPAKTUKE, BBIMYCKHBIX KBAIU(UKAIMOHHBIX paboT: MeToaudeckue ykazanus/ cocT.: A.IO.
VYpazbaxtuna, P.M. bakupos, B.A. Cmupno — Uzg. ®I'bOY BO «UxI'TY umenu M.T.
Kamamnukosa, 2018. - 25c. - Pexum JOCTYyTIA:
http://vfistu.ru/images/files/Docs/metodichka_po_oformleniu_v3.pdf

5 MarepuajbHO-TeXHHYECKOe obecneyeHue JUCIUIINHBI:



http://www.iprbookshop.ru/46291.html
http://www.iprbookshop.ru/46292.html
http://www.iprbookshop.ru/4580
http://www.iprbookshop.ru/
https://elibrary.ru/
https://apps.webofknowledge.com/
http://www.scopus.com/
http://www.scopus.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://openedu.ru/
http://www.economy.gov.ru/
http://protect.gost.ru/
http://www.wdl.org/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

1. JlexuuoHHBIE 3aHATHUS.

VY4eOHble ayIUTOPUH IS JIEKIIMOHHBIX 3aHATHIA YKOMIUIEKTOBaHbI MEOENBIO U
TEXHUYECKUMU CPEICTBAMH 00YUEHHUSI, CITY>KallIMMHU JJIsl TIPEACTaBICHUs ydeOHOH HHPOpMAaLuu
00JBIION ayauTOopuu (HAOOPHI IEMOHCTPAITMOHHOTO 000pYA0BaHUS (TIPOEKTOP, SKPaH,
KOMIIBIOTEP/HOYTOYK), YueOHO-HATIIAAHBIE TOCOONS).

2. llpakTuyeckue 3aHATUS.

Y4eOHbIe ayIUTOPUU JJIsI TPAKTUICCKHUX 3aHATUN YKOMIUICKTOBAHbI
CHEIMATTM3UPOBAHHON MEeOCTbIO M TEXHUYECKUMU CPEACTBAMH 00y4eHUs (TIPOEKTOP, IKPaH,
KOMITHIOTEP/HOYTOYK).

3. JlabGoparopHble paOOTHI.

Jli1st 1aGOpaTOPHBIX 3aHITUN HCIIONB3YIOTCS ayauTopus Ne 1
4. CamocrosTenbHas padorTa.

[TomernieHus A1 caMOCTOSITENBHOM paOOThI OCHAILIEHBI KOMITBIOTEPHOM TEXHUKOI ¢
BO3MOKHOCTBIO MOAKIIIOUEHUS K ceTH «IHTepHeT» U 10CTYIOM K 3JIEKTPOHHOM
uHpopmMannoHHo-o6pazoBarenbHoi cpene PI'BOY BO «MxI'TY numenu M.T.
KanamnukoBay:

- IOMEILIEHHUS AJIsl CAMOCTOSITENIbHOM paboThl 00yyaronmxcs .

I[Ipu HeoOxomumocTu pabouass mporpaMMa JUCHUIUIMHBI  (MOAYJS) MOXKET  OBbITh
ajanTHpoBaHa s oOecriedeHHss 00pa30BaTENBHOTO MPOIECca WHBAIMIAOB W JIMI C
OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI, B TOM 4YHCIE Uil OOy4YCHHS C NPUMCHCHHEM
JTUCTAaHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHUHN. J[J1s1 3TOrO Tpebyercs 3asBICHNE CTyIeHTa (eT0

3aKOHHOT'O Hpe,I[CTaBI/ITCJ'IH) U 3aKJIFOYCHUC HCI/IXOJ'IOFO-MCHHKO-HCH&FOFI/I‘ICCKOI;'I KOMHUCCHUHU
(IIMIIK).



JIucT corsiacopanus padoyeil mporpaMMbl JMCHUIIMHBI (MOAYJIs1) HA y4YeOHbIH rojQ

Pabouast mporpaMma AUCIUILTHHBL (MOIYJIS) «XHUMHEsD» 110 HAPABICHUIO TIOATOTOBKH
(cenmanpHOCTH) 15.03.05 «KOHCTPYKTOPCKO-TEXHOIOTUYECKOE 00ECIICUCHIE
MAaITHHOCTPOUTEIBHBIX IPOU3BOCTBY 110 HANPABIEHHOCTSM (1iporpamm) «TexHomorus
MAaIIMHOCTPOCHHUSD)  COTJIACOBAHA HA BEJICHUE YYEOHOTO MPoIiecca B y4eOHOM TO/1y:

«Coznacoeanoy:
Yueonuouii 3aeedyrowuii kageopoti,
200 omeemcmeennou 3a PI1/]

(noonucws u dama)

2021 — 2022
2022 — 2023
2023 — 2024

2024 — 2025




MUHOBPHAYKHU POCCHU

I'mazoBcknii MHKEHEPHO-OKOHOMUYECKHI HHCTUTYT ((hrman)
®enepallbHOTO TOCYIAPCTBEHHOTO OI0HDKETHOTO 00pa30BaTeILHOTO
YUpEeXACHUS BBICILIET0 00pa30BaHUs
«xeBckuii rocyAapCTBEHHBIN TEXHUUECKUH yHUBepcuTeT nMeHn M. T. Kanamnukosay

(I'nBU (pmwman) PI'BOY BO «MxI'TY nvenn M.T. KanamraukoBay)

OueHo4yHbIE CpeCTBA
1o JUCHMILJINHE
XUMHUA
HauMEHOBaHHUE — ITOJIHOCTHIO

ganpasieHue  15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHUYECKOE 00eceueHue
MAIIUHOCTPOUTENLHEIX IIPDONU3BOJICTBY

KO, HAUMCHOBAHUEC — ITOJTHOCTHIO

HarpapiIeHHOCTh (npod b/
nporpaMma/CreruaTn3ars) «TexHOJIOTUS MAITMHOCTPOCHUSI»
HAaMMCHOBAHHUEC — ITIOJIHOCTHIO

YpOBEHBb O0Opa30BaHMUS: OakanaBpuar
VOanums HeHyHCHvle 6apUAHNIbL

dbopMma o0ydeHus: 3a04Has

OYHAast/OYHO-3a0YHAas1/3a04Has

o01mas TpyJ0eMKOCTb JUCHUIUINHBI COCTABIISET: 3 3aYETHBIX €JUHUII(bI)



1. OueHouHble CpeIcTBa

OnenuBanue GOpMHUPOBAaHUS KOMIETEHIIUI TPOU3BOANUTCS Ha OCHOBE PE3YJIbTATOB
oOy4eHwus1, TIpUBEACHHBIX B I1. 2 padoueit mporpammbl 1 @OC. CBs3b pa3nenoB KOMIETEHIINHN,
WHIUKATOPOB U (POPM KOHTPOJIS (TEKYILEro M MPOMEXYTOUHOT0) yKa3aHbl B Tadbnuie 4.2
paboueil mporpaMMbl AUCLUIUINHBL.
O1eHOYHBIE CPEACTBA COOTHECEHBI C pe3yIbTaTaMi 00Y4EHUS 110 TUCIHUILIMHE U
MHIUKATOPAMH JOCTH>KEHUS] KOMIETEHIUH, MTPEICTaBICHBI HUXKE.

Ne Koabl komnereHuyuu u PesyabTaT 00yuenust DopMbI
n/ HHIMKATOPOB (3HAHUS, YMEHUsL U HABLIKUL) TeKy1lero u
n NPOMEKYTOY
HOT'0
KOHTPOJIs
1 |OIIK-5.1 3uare: 3akoHbl | 31  OCHOBHBIE  TIOHATHS  TEOPHH
€CTECTBEHHBIX HAYK, OCHOBHBIE | CTPOCHMS BEILECTBA, 3aKOHOMEPHOCTEU
3aKOHOMEPHOCTH, [IPOTEKAHUA XUMUYECKMX IPOLIECCOB,
JEUCTBYIOLIME B  IIPOLIECCE | 3HAHUS CBONCTB XUMHUYECKUX
KOHCTPYMPOBAHUS U | COEIUHEHUI TEXHUYECKMX MaTepHaloB.
[IPOEKTUPOBAHUS 32 AHanuTHYeCcKne BeIpakeHus | [IpakTnueckas
MAaIIMHOCTPOUTENIbHBIX 3aKOHOB XMMHHU paboTta
m3aenuii, wux BiaugHue Ha | 33  OCHOBHbIE MpaBUJia  TEXHUKH Nel,2,3.4;
KaueCTBCHHBIC TIOKa3aTeid W | 0€30MacCHOCTH B JIa0OpATOPUU Kountponbnas
IIPOU3BOJCTBEHHBIE 3aTPaThl Vi [lpumenenne  Teopermyeckux | padoraNel,2,
2 |OIIK-5.2 YMerh: NpPUMEHSATH | OJOKCHUH © 3aKoHOB xumuu st | JlJaboparophas
€CTECTBEHHOHAYYHbIE  3HAHMS | TEXHOJOTMYECKHX 3a7a4 paboTta
JUIE  KOHCTPYUpPOBaHHS  ® | Y2 IIpoBoauTh pacyeTsl no Nel,2,3,4
IPOSKTHBIX PACUeTOB M3JCIUH | YPABHEHHUAM pEaKLIUn 3auer
MAaIIMHOCTPOECHHUS, H1  IlpakTnueckue  HaBbIKM  IpH
ornpeaeneHus IIPOBEICHUU XUMHUYECKOTO
IIPOU3BOJICTBEHHBIX 3aTpaT JKCIIEPUMEHTA
3 | OIIK-5.3 Brnagets: HaBeikamu | H2 HaBblku aHann3a CBOMCTB BELIECTB

KOHCTPYUPOBAHUS 51
MPOEKTHBIX PACYETOB U3IACITUN
MalIUHOCTPOEHUS,
onpeeIeHus
MIPOU3BOJICTBEHHBIX 3aTpaT

B UX CBsA3U C COCTaBOM M CTPOCHHUEM

Tunosvie 3a0anus 018 OYeHUBAHUS POPMUPOBANUL KOMNEMEeHYU

Haumenosanue: 3auer
Ilpeocmaenenue ¢ @OC: niepeveHb BOMPOCOB
Ilepeuens éonpocoe ona nposedenus 3auema:

|. TeopeTnueckasi 4acTh 3a4eTa (BONPOCHI):
Hpe)]MeT XUMHHU. CBA3b XUMHU C APYTHMMHU HayKaMH. aTOMHO-MOJICKYJISIpHas TCOpHs.

1.

TIOHATHSA .

XUMHYECKUI QJICMCHT,

aToM, MOJIEKyJa,

OTHOCHTEJIbHAsl MOJIEKYJIIpHasl M MOJISIpHAs Macca.
OCHOBHBIE 3aKOHBI XMMHUHU: 3aKOH COXPAaHEHMSI MacChl U PHEPrUH, 3aKOH MOCTOSHCTBA
COCTaBa, 3aKOH KPAaTHBIX OTHOILIEHU, Ta30BbI€ 3aKOHBI, 3aKOH aBOTapO. 3aKOH SKBUBAJICHTOB.

Xumudeckas TEpMOJUHAMUKA: TTPEAMET PACCMOTPEHHS. TETUIOBOM 3P (DHEKT peakiuu.
9K30 - U JHJIOTEPMHYECKHE MPOLIECCHl. TEPMOJUHAMUUECKHE CUCTEMBI: OTKPBITHIE, 3aKPBITHIE,

2.

3.

U30JINPOBaHHBIE.

CTaHAApPTHOEC COCTOSHHE.

MmapaMeTpbl COCTOSTHHUSL.

MpOIeCcC. PABHOBECHBIE CUCTEMBI. (DYHKIIMH COCTOSIHHUS.
[IepBbIil 3aKOH TEPMOAMHAMUKHN. BHYTPEHHSSI SHEPIUS U DHTAIBIHS. TEIIOEMKOCTD.
TEPMOXUMHUS. SHTAIBINKN 00pa30BaHUs BEILECTB. 3aKOH Iecca U CIEACTBUS U3 HErO

4.

KOJIMYECTBO BCIICCTBA,

AJUIOTpOITHA,

TEPMOJIMHAMUYECKU I




S. BTopoii 3aKkOH TEPMOJMHAMHUKH. CaMOIPOM3BOJIBHBIE PABHOBECHBIE ITPOLIECCHI.
TEPMOJUHAMHUYECKAs. BEPOSITHOCTD. SHTPOIIHS. CMBICI SHTPOIINHU. PACYET SHTPOIUH.

6. Oneprun ['nb6ca wm I'enmpmronbiia. paboTa pPaBHOBECHOTO TMPOIECCA. YCIOBUS
CaMOIPOM3BOJIBHOTO MPOTEKaHUS MPOIECCOB. (DAKTOpPBI, ONpeneNsiomue HarpaBlieHHe
IIPOLIECCOB. XUMUYECKHUI TOTCHIUAIL.

1. TepMonnHaMuyeckass KOHUENIUS XUMHUYECKOTO PAaBHOBECHUS. YCJIOBHE PAaBHOBECHS.
CBSI3b KOHCTAHTBl PABHOBECHUS U 3HEPruM rudoca.

8. CMmenieHre XMMUYECKOro paBHoBecHs. npuHuun Jle — marense — bpayna. Bnusinue
TEMIIEPATYPBI, 1AaBICHUSA M KOHLIEHTPALMH pearupyrolux BEIIECTB Ha HAIPABICHUE CMELICHUS
paBHOBECHS.

9. XuMmunyeckass KMHETHKa. VICTMHHasg M cpelHsAs CKOPOCTbh peakuuH. |'OMOreHHblEe U
rereporeHHsle peakuuy. KnHetndyeckuil 3aKoH JeicTByomux Mace. Ilopsagok peakuuu.

10. 3aBUCUMOCTb CKOPOCTH P€aKLUU OT IIPUPOJBI PEareHTOB, UX COCTOSHUS, TEMIIEPATYPHI.
[IpaBuno Baut — 'odda. Teopusi akTUBHBIX CTOJIKHOBEHUH AppeHuyca. DHEprus akTHBAIUH.
YpaBHenue Appenuyca.

11. Teopuss pactBopoB. Knaccudukanus pactBopoB. PacTBopuTens M pacTBOPEHHOE
BemecTBO. PactBopumocTs. KoHnieHTpanuus pactsopa. Buibl KOHIIEHTpalUi.

12. WneanbHble pacTBOpPBI. YpPaBHEHUS COCTOSHUS UACANBHBIX cuUcTeM. [lepBblii 3aK0H
Payns.

13. Bropoit 3akon Payms. OOymimockonuss u kpuockonus. Ocmoc. Ocmoruyeckoe
nasienne. 3akoH Bant — [odda.

14. PeanbHble pacTBOpBI. YpaBHEHUs COCTOSIHUS pealbHBbIX cucTeM. PacTBopeHne rasos
U TBEPIBIX TEJI B KUIKOCTSX.

15. PactBops! AJEKTPOJIUTOB. N3otoHnueckuii K03 pHIHEHT. Teopus

aneKkTponuTudeckoi aucconuanuu. CreneHp nuccounanuu. MakTopbl, BIUSIOUUME HA CTEIEHb
nucconuanui. CUIIbHBIE U Cl1a0ble 3JEKTPOIUThI. MOEKyIIpHO-UOHHbBIE YPaBHEHHUS.

16. PactBopuMocTs  23nexTponuroB B Boje.  PaBHOBecus B pacTBopax
TPYAHOPACTBOPUMBIX 3JIEKTPOJIUTOB. I[Ipon3Benenne pacTBOPUMOCTH.

17. CnaGple snexktponutbl. Koncranta pucconuauuu. CryneHdaTtas AUCCOLMALUS.
CoOoTHOIIEHNE CTYNEHYAaThIX KOHCTAHT AUCconranun. 3akoH pazbasienus: OcrBanbaa. CHUibHbIE
IJEKTPOJIUTHI.

18. Huccounarusa Boabl. Konctanta npuccomumanuu. HMoHHOE mTpoW3BEAEHUE BOJIBIL.
Bognopoansrii nokaszarens. Ouenka pH, naaukaropsl. Msmepenne pH.

19. IMaaponus coneit. YcnoBue ruaponnsa. CTeneHb U KOHCTaHTa THAPOJIN3A.

20. OKHCIUTENBHO-BOCCTAHOBUTEbHBIE  peakuU. OKHUCINUTENH, BOCCTAHOBUTEIH.
Cocrasnenue ypaBuenuit OBP. [Tpaktuueckoe 3nauenue OBP.

21. OnexTpoAHslli moTeHuual. MeXxaHu3M BO3HUKHOBEHHA. CTaHAApTHBIM IOTEHLMAI.
Bonoponuenii snextpon. Psan HanpsbkeHud MerawioB. l'anpBaHMYecKHe 3i1eMEHTBL. CXeMbI
3anucu. [lonspuszanus npu padore 31€eMEHTOB.

22. OJIC  OKHMCINTENbHO-BOCCTAHOBUTEIBHBIX  peakuuil. YpaBHeHue  HepHcra.
Hanpasnenue OBP. Cas3p 3/IC ¢ sneprueii [ m66ca 1 KOHCTaHTOM paBHOBECHS.

23. CBolicTBa aTOMOB: aTOMHBIN paanyC, SHEPTUs MOHU3ALMH U CPOACTBO K AIEKTPOHY,
ANEKTPOOTPHULATENBLHOCTE. CTPOEHHE U MPEBPAILEHNS aTOMHBIX JIEP.

24, [lepuonnueckuit 3akoH u IICXD JI.. MenneneeBa. CTpykTypa MNEepUOANYECKOM
CUCTEMBI: TPYIIIBI U MEPUO/Ibl. 3AKOHOMEPHOCTH 3JIEMEHTOB U UX COEINHEHUH.

Il. IIpakTHYyeckas yacTh 3a4era:

1. Paccuuraiite usmenenue sutpomnuu nporecca Ha(I') + S(T) = HaS(I') mpu cTanmapTHBIX
yenoBusx (S(H2) = 131 x/mons*K; S(S) = 32 x/mons*K; S(H2S) = 206 1x/Monbs*K)

2. Onpenenute, Bo3moskeH nu nporecc HF(I') + 1/2Clx(I")=HCI (I')+1/2F2(I") npu ctanaapTHBIX
YCIOBUSX CaMOMPOM3BOJIbHO, paccunTaB AG™ mporiecca (AG°(HF) = -271/[Ix/Momb; AG (HCI)
=-95,5 xJI»x/MO0I1b)

3. 3anummmTe BhIpakeHne KOHCTaHTHI paBHOBecHs nporecca Fe(T)+H20(I")=FeO(T)+H2(I)

4. BpruuciiuTe 3HAUEHUE TEMIIEPATYPHOTO KOd(DPUIIMEHTA PEAKIIUH, ECITU TP YBETHYEHUN
Temmeparypsl ¢ 16 10 56°C ckopocTs peakuuu Bo3pocia B 16 pa3



5. Paccunraiite DJIC ranbBaHNYECKOTO 3JIEMEHTA, COCTABIEHHOIO U3 MATHMEBOTO U HUKEJIEBOTO
AJIEKTPOJIOB, TOTPYKEHHBIX B 1 M pacTBOpHI CBOMX COJICH MPH CTaHIAPTHBIX YCIOBHUIX

Kpurepun onenkmn:
IIpuBenens! B pa3zeie 2

Haumenosanue: xouTposbHas pabora

Ilpeocmasnenue ¢ @OC: Habop BapuaHTOB 3aJaHUIN

Bapuanmut 3a0anuii:

KourpoabHnas padora 1

TepMonrHaMUYECKUE XapaKTEPUCTUKH BEUIECTB, YIACTBYIONINX B PEAKITUN
FeO(tB) + Ha(r) = Fe(TB) + H20 (T) nans! Hike

BerectBo AsH”, kan/moib SY, kan/mois K
FeO -63700 14,2
Ho 0 31,2
Fe 0 6,5
H.O -57800 45,1

1. PaccuuraiiTe 3Hau€HUE U 3HaK U3MEHEHHUS SHTAJIBITUU

2. [Ipenckaxkure (MK pacCUnTAiTEe) 3HAK U3MEHEHHUS DHTPOITHH geaxunn

3. Paccumraiite 3Hauenne n3o0apHoro noreHuana peakmuu AG p

4. Bo CKOJIBKO pa3 yBEJIMYHUTCS CKOPOCTh Ta30BOM peakunu 3X2 = 2X3 pH yBeTUYCHUN
KOHIIeHTpauuu X2 B 2 pa3a

5. Ha ckonbko rpasycoB HaJo MOBBICUTH TEMIIEPATYPY, UTOOBI CKOPOCTh PEaAKIINH YBEIUYUIACH
B 16 pa3 npu TemnepatypHoMm ko3 duimente 27?

KontpoabHnas padora 2

1. [Mon6epure KOAPPUIUEHTH B YPaBHEHUH 33/laHHON OKHCIHTEIHHO-BOCCTAHOBUTEILHON
peakuuu.

2. JUid naHHOM peakuMM ONpeAe/IUTE HANpaBICHHUE €€ MPOTEKaHWs, UCXOId U3 3HAYCHMS
CTaHJApPTHBIX TOTEHIIMAJIOB, U PACCYUTANTE KOHCTAHTY PABHOBECHS.

3. JInsg  3agaHHOM  IMapbl  METAUIOB  3AlMIIMTE CXEMY COCTABIEHHOIO W3  HHX
raJIbBAHUYECKOTO0 JJIEMEHTA, IPU YCIOBUHM, YTO OHM IOTPYKEHBI B PAcTBOPBI CBOMX COJIEH.
Onpenenurte KaToJ U aHOA. 3aNUIINTE CXEMBI 3JIEKTPOIHBIX MpoueccoB. PaccunTaiite 3/1C npu
CTaHJIapTHBIX YCIOBHUSAX.

4. [To ypaBHeHnuto HepHcra paccunTaiiTe paBHOBECHBIE TOTEHIIMANBI TEX )K€ METAJUIOB MPH
3a/IaHHBIX KOHIIEHTpausaX noHOB U D/[C npu AaHHBIX yCIOBUSAX.
5. [To paccuutannbiM panee 3HaueHusiM DJ[C paccuuraiite usmeHenue sHeprun ['m606ca B

PE€aKMU U €€ KOHCTAHTY PaBHOBCCUS NIPHU CTAHAAPTHBIX YCIIOBUSAX.

Kpumepuu oyenku konmponwvhoix paoom:
[TpuBeneHs! B paznene 2

Haumenoeanue: 3amura 1adbopaTOpHBIX padboOT

Ilpeocmagnenue ¢ @OC: 3ananus W TpeOOBaHMS K BBINOJHEHHUIO MPEJICTABICHBI B
METOAMYECKUX YKa3aHUAX 110 AUCIUITUHE

Bapuanmut 3a0anuii: 3a1anus 1 TpeOOBaHUS K BBINOJIHEHUIO MPEACTABICHBl B METOIMUYECKUX
yKa3aHHUsIX M0 JUCHUIUINHE

Kpumepuu ouenku:

2. Kpurtepun n mxaJbl oleHUBaHUS

J171s1 KOHTPOJIBHBIX MEPOTIPUSATUH (TEKYIIET0 KOHTPOJIS) YCTAHABIMBAETCS MUHUMAJIbHOE
U MaKCHMaJbHOE KOJMUYECTBO OaJIOB B COOTBETCTBUU ¢ Tabiuueld. KonTponsHoe Meponpusitue
CUMTAETCS MPOIICHHBIM YCIEIIHO MPU YCIOBUH Habopa KoJInYecTBa 0ayioB HE HUXKE
MHUHUMAaJIBHOTO.



PesynpTar 00ydeHUs MO AUCIUTUINHE CYUTACTCS JOCTUTHYTHIM IIPU YCHIEIITHOM
MPOXOKJICHUH 00yYarOIIUMCS BCEX KOHTPOJIbHBIX MEPOIIPUATUH, OTHOCSIIUXCSA K JAHHOMY
pe3ynbTaTy oOy4eHHUS.

Pa3zoenwi Dopma KOHmMDOILsL Kom.mecmeo oannoe
OUCUUNIUHDL P P min max
1 [Ipaktrueckas padora Nel, koHTpoapHas padora Nel 15 15
2 [TpakTrueckas padora No2, koHTpoabHas padora Nel 15 25
3 [TpakTudeckast pabota Ne3, koHTpoabHas pabora No2 15 25
4 [Tpaktuyeckas padora Ned, koHTposIbHASA paboTa Ne2 15 35
Htoro 60 100

[Tpu ouleHMBaHUM PE3YNIHTATOB O0YUYEHHMS [0 JUCLUIUIMHE B XOJ€ TEKYILEro KOHTPOJIA
YCIIEBAEMOCTH UCIOIB3YIOTCA CIEAYIONINE KPUTepHH. MUHUMAIIbHOE KOJIMYECTBO OaIoB
BBICTABJISIETCSl 00YYarOIEMyCsl IIPU BBIIIOJHEHUN BCEX IOKa3aTeNel, 0MyCKarTCs
HECYIIECTBEHHBIC HETOYHOCTH B U3JIOKEHUN M OPOPMIICHHH MaTepHaa.

Haumenosanue,

Ilokazamenu evicmagieHuss MUHUMAIBHO20 KOJIUYECMEA 0AN106
obo3Hnauenue

3amaHus BRIMOJIHEHBI O0Jiee YeM HaroJIoBUHY. [IpHCcyTCTBYIOT cephE3HbIe
omnOku. IIpogeMoOHCTprpPOBaH y10BIETBOPUTENbHBIN YPOBEHD BIIJCHUS
MaTEepPHATIOM.

[IposiBiieHBI HU3KKE CIIOCOOHOCTH IPUMEHSITh 3HAHUS U YMCHHUS K
BBINOJIHEHUIO KOHKPETHBIX 331aHUH.

Ha 3alIuTe HpaKTquCKOI;'I pa6OTI)I JaHbI IPABUJIbHBIC OTBETHI HC MCHEC YEM
Ha 50% 3a7aHHBIX BOIIPOCOB

[IpakTnueckas
pabora

JlabopaTopHas paboTa BBIIIOJIHEHA B IIOJTHOM 00BEME;

[IpencraBien oT4eT, coaepKaIInii HEOOXOIUMBbIE PACUEThI, BEIBOIBI,
JlabopaTopHas 0 OPMIICHHBIN B COOTBETCTBUU C YCTAHOBJICHHBIMH TPEOOBAHUSIMU;

pabota [IpoaemMoHCTpHpPOBaH YAOBIETBOPUTEIbHBIN YPOBEHD BJIa/ICHUS MAaTEPHAIOM
TIPH 3aIUTe JIAOOPATOPHOU PAOOTHI, TaHBI TPABMIILHBIC OTBETHI HE MEHEE
gem Ha 50% 3a/1aHHBIX BOIIPOCOB

[TpomexxyTouHast aTTecTarus mo JUCHUTLTHHE TPOBOIUTCS B (hOopMe 3adeTa.
Wrorosast orieHKa 1o JUCIUTUIMHE MOXKET ObITh BHICTABJIICHA HA OCHOBE PE3yJIbTaTOB
TEKYILEro KOHTPOJIS C UCTIOJB30BAaHUEM CIIEIYIOLIEH IKAJIbI:

Ouyenka Haépano 6annoe
«3a4YTEHO» 60-100
«HE 3aYTEHO» Menee 60

Ecnu cymma nabpannvix 6annos menee 60 — ooyuarowuiics He 0onyckaemcs 00
NPOMENCYMOYHOU Ammecmayuil.

Ecnu cymma b6annos cocmasnsiem om 60 0o 84 6annos — obyuarowutics 0onyckaemcs 00
3auema.

[TpomesxyTouHas arTecTanus NPOBOAUTCS B (hOpMe nucvMerHoU pabomul

Bpewms Ha moarotoBky: _45 MUHYT.

[Tpu onleHMBaHUM pe3yIbTATOB OOYUEHHUS MO JUCIUILIMHE B X0J1€ IPOMEKYTOUHOM
aTTeCTally UCTIOJb3YIOTCS CIEAYIOINE KPUTEPUH U IIKAJIa OLIEHKH:

Ouenka Kpumepuu oyenku

OO0yuaromuiicsi IeMOHCTPUPYET 3HAHNE OCHOBHOTO Y4eOHO-
MPOrpaMMHOTO MaTepHuaia B 00beMe, HeOOXOAUMOM JIJIs TalmbHeen
yqe6LI, YMECT NPUMCHATH €T0 IPU BBIITIOJTHCHNHN KOHKPETHBIX SaﬂaHHﬁ,
MPEAYCMOTPEHHBIX IPOIPAMMON JUCIUIIINHBI

«3a4TCHO»

«HE 3aYTEHO» OOyyaromuiicss JEMOHCTPUPYET 3HAYUTENIbHBIE TPOOEIIbI B 3HAHUSIX




OCHOBHOTO y4€OHO-TIPOrpaMMHOTO MaTepuania, JOMyCTHI
MPUHIUITHATBHBIE OIIMOKYU B BBITIOJTHEHUH MPEyCMOTPEHHBIX
MpOTpaMMO¥ 3aJIlaHNi U HE CIIOCOOCH MPOAOIKUTE 00yUeHNe
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