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AHHOTaI_[I/IH K JUCHUIIIINHE

Ha3zeanue oucuyuniunul

XUMUA

Hanpaenenue noozomosku
(cneyuanvnocmo)

15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTHYECKOE 0OecreueHre
MAalIMHOCTPOUTCIIbHBIX IIPOU3BOJACTBY»

Hanpaenennocms (npoghuns/
npozpamma/cneyuanu3ayus)

«Texnomorus MallMHOCTPOCHU

Mecmo oucuuniunvt

broka 1 ucuunnunsl (Mogynu) O0s13arenbHast 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] XUMHUYECKUX 3aKOHOB W TPOIIECCOB B
COBPEMEHHOM TEXHUKE, 3HAKOMCTBO CTYJIEHTOB 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
- XUMHYECKHE CHCTEMBI

- Teopus cTpoeHns BemecTsa

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 TEXHUKE, 3HAKOMCTBO CTYJEHTOB CO CBOMCTBAMHU TEXHUYECKUX MaTEPHUAJIOB.

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

COBPECMCHHBIX MaTCPUAJIOB.

1. Ilnanupyemble pe3yJIbTaThbl 00y4eHHS
B pesynbraTe 0CBOCHHUS AUCHUIUINHBI Y CTYACHTA JTOJDKHBI OBITH C(OPMHUPOBAHEI

3HaHI/Iﬂ, npuoﬁpeTaeMme B X0€ U3YUYCHUHA TUCHUIIJTUHBI

Ne
3Hanus

n/n

1. OCHOBHBIE TIOHATUS TEOPUM CTPOCHHUS BEIIECTBA, 3aKOHOMEPHOCTEH MPOTEKAHHS
XAUMUYECKAX TPOIECCOB, 3HAHMUSA CBOMCTB XMMHYECKHX COCIHHEHUH TEXHHUYECKUX
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. | IlpumeHeHHEe TEOPETUYECKUX MOJIOKEHUN U 3aKOHOB XMMHH JJII TEXHOJIOTMYECKUX
3a/a4
2. [IpoBOIUTH pacyeTsl M0 YPaBHEHUSIM PEAKIUI

HaBbiku, npuoGperaembie B X0/1€ M3yUeHHUS TUCHUIIIHHBI

Ne
HaBpixkn
n/n
1. [IpakTrueckre HaBBIKK MPY MPOBEICHUH XUMUUYECKOTO SKCIICPUMEHTA.
2 HaBpiku aHanm3a CBONCTB BEIIECTB B UX CBS3U C COCTABOM M CTPOCHHEM

2.1 KomnereHuuu, npuodperaemMbie B X0/1e H3yYeHHUs] TUCHUILIUHBI

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 nmponecce | 3aKOHOMCPHOCTH, ﬂeﬁCTByIOHlHC
HN3TrOTOBJICHUA B MpoHecCcC KOHCTPYUPOBAHUA U
MallIMnHOCTPOUTCIIBHBIX I/I3I[CJ'II/II71 IMPOCKTUPOBAHUA
Tpe6yeMoro Ka4eCTBa, | MAIIMHOCTPOUTCIIbHBIX PI3I[CJIPII>1,
3aJaHHOT'O KOJIMYECTBA Ipu | UX BJIUAHHUC Ha KaYCCTBCHHBIC
HaNnMCHBIIINX 3aTparax | IoKa3aTciin 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
IMPOU3BOJACTBCHHBIX 3aTpaT




OIIK-5.3 Braamers: HaBLIKAMU 1-3 1-2 1-2
KOHCTPYMPOBAHUSI U TMPOCKTHBIX
pacdeToB 15631 (115071
MAIIMHOCTPOCHUS, OMPEICICHUS
MIPOU3BOJICTBEHHBIX 3aTPaT

3. Mecrto aucuumiinHbl B cTpykType OOII:
Juctunnuna oTHOCUTCA K 06a30Boit yactu broka 1. Jlucuurnmusel (MOysn).

Jucnunnuna uzydaercst Ha 1 kypce B 1 cemectpe
[TepeueHs MOCIEAYIONINX JUCITUILTAH ,
JUTSE KOTOPBIX HEOOXOJMMBI 3HAHUS, YMCHUS W HABBIKH, (OPMHUPYEMbIE JAHHON yaeOHO
JUCIUILINHON «XHUMUS)
N3ydeHne MUCIMIUIMHBI O0a3UpyeTcsl Ha 3HAHUSX, MOJYUYSHHBIX MPU W3YYCHUU JIUCIMILINH:
¢dusuka (cpeanee (odmee) oOpazoBanue), xumus (cpeaHee (odiee) oOpa3zoBaHNEe) U MaTeMaTUKa
(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 4acax) 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 XUMUM BrimonHeHne JOMaIIHUX,
26 |1 1 1 1 22 |[IpaKTHYECKUX U
nmabopaTOpHBIX PaboT.
KonTtpoipHas padora Nel
2 Teopus XMMHYECKUX BrinonHeHue 1OMaIHuX,
[IPOIIECCOB 38 |1 24 mpaKTHUYECKUX U
1 1 1 mabopaTOPHBIX padOT
KontponpsHas pabora No2
(1A)
3 [XuMHuUecKue CHCTEMBI BrImmostHeHNE TOMAITHUX,
26 |1 1 1 1 24 [mpakTHYecKuX paborT.
KontponbsHas padbora Ne3
4 |Teopusi CTpOEHHs BELIECTBA BrInonHeHne JoMalHuX,
16 | 1 1 1 1 24 [mpakTHYecKuX padoT
KontponbsHas padora Ned
(1A)
3ader 2 0,3 | 1,7 [Bompocsl k 3a4eTy
Bcero 3a cemectp, B TOM
YUCIIe KOHTPOJIb 108 4 4 4 0,3 | 95,7
CaMOCTOSITEIbHOH padoThI
4.2. Coaeprxanue pasgenoB Kypca
Koabi 3Hanus Ymenust | HaBbikn ®opma
Ne Pasnien KOHTPOJIs1
KOMIIEeTCHIINHU
n/n JUCHUIIMHBI "




HHIANKATOPOB
1 OCHOBHBIE 3aKOHBI XUMHUH OIIK-5.1 3 1,2 1,3 IIpakTrueckas
OIIK-5.2 pabota Nel u
OIIK-5.3 nabopaTopHas
pabota Nel
Kontponsnas
pabota Nel
2 Teopust XMUMHUYECKUX MTPOLIECCOB OIIK-5.1 2,3 1,2 1,3 IIpakTnueckas
OIIK-5.2 pabota N2 u
OIIK-5.3 nabopaTopHas
pabota Ne2
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
KontponbHas
pabota N2
4 Teopusi cTpoeHUsI BELECTBA OIIK-5.1 1 3 1,2 [TpaxTuueckas
OIIK-5.2 pabora Ne4 u
OIIK-5.3 nabopaTopHas
pabora Ne4
KonTposbhaas
pabota No2
4.3 HammeHOBaHMe TeM JIEKIM, HX cOJlep:KaHue U 00beM B yacax
Ne Ne pasnena HaumenoBanue nexumii Tpynoem-
n/n JUCHUNJINHBI KOCThb (4ac)
1 1 IIpeamer XMMHUU. CBA3b XUMHHU C IPYTUMH HayKaMH. aTOMHO-
MOJIEKYJISIpHas TEOPHUs. IIOHATUA: XHUMHYCCKUH JJICMCHT, aTOM,
MOJIEKYJIa, KOJIMYECTBO BEIIECTBA, aJUIOTPOIIHA, OTHOCUTEIIbHAA 1
MOJIEKYJISIpHas 1 MOJIsIpHas Macca. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH
COXPAHEHHs] MACCBl U DHEPTUH, 3aKOH [IOCTOSHCTBA COCTaBa, 3aKOH
KpaTHBIX OTHOIICHHUH, ra30BbIe 3aKOHBI, 3aKOH ABOraipo, 3aKOH
SKBUBAJIEHTOB. Teopust CTpOEHUs] OPraHUYECKUX BEILLIECTB.
OpIII/IHapHI)IC U KpaTHBIC CBA3H. I/I3OMepI/IH OpPraHNYCCKUX BEIICCTB.
Knaccudukarms opraHmdecKix CoeInHEHIH.
2. 2 Xumuueckass TEPMOAMHAMUKA: NPEAMET PACCMOTPEHHs. TEILIOBOMI
3¢deKkT peaknmMu. SK30 - M JHIOTEPMHUYECKHE  IIPOLIECCHI.
TEPMOIUHAMHUICCKNE CUCTEMBI. OTKPBITEIC, 3aKPBITBIC,
M30JIMPOBAHHBIE. CTAHAAPTHOE COCTOSHHE. IAPAMETPhl COCTOSIHHSL. 1

TEPMOANHAMUYECKHHA TIPOIIECC. PABHOBECHBIE CHUCTEMBI. (DyHKIMU
coctostHuA. IlepBbIil 3aKOH TEPMOAMHAMHUKH. BHYTPEHHSS JHEPTUS U
SHTANBNHA. TEINIOEMKOCTh. TEPMOXHMHUS. JHTAIbIIMH 00pa30BaHMSA
BELLECTB. 3aKOH TIecca M CIENCTBUS U3 Hero. Bropoil 3akoH
TEpMOAMHAMUKH.  CaMONIPOM3BOJIEHBIE ~ PABHOBECHBIC  ITPOIIECCHI.
TEpMOAAMHAMHUYECKAsT BEPOSTHOCTb. JHTPOIMS. CMBICT 3HTPOIHH.
pacder osHTponmu. OHeprum [mbbca wu [empmronema. pabora
PaBHOBECHOTO MpOIECCA. YCIOBHS CAMOIPOHM3BOJIBHOTO IPOTEKaHMS
MponeccoB. (DAKTOpPBI, ONPEEISIONINE HAMpaBiICHHE IPOIECCOB.
XUMUYeCKHH ToTeHnman. CMemeHne XHMHYECKOrO paBHOBECHS.
npuniun Jle — Hlatense — bpayna. BrnusiHue TemMnepatypsl, OaBIeHUS
¥ KOHIEHTPALMI pearipyrolniuX BEIECTB HA HANpPaBICHHE CMELICHUS
paBHOBecus. XMMUYeCKass KMHETHKA. VICTHHHAs M CpeAHss CKOPOCThb
peakuuy. ['OMOreHHBIE W TeTeporeHHble peakiuu. KuHeTndeckui
3aKkoH JeWcTByromux Macc. Ilopsamok peakumu.  I'ereporeHHsle
peakuuu ¢ ydacTHeM Tra3oB. MHorocraiuiiHple  MPOLECCHI.
Jlumutupyromast cragua. KunHerndeckast oOpaTHMOCTh — peakmuil.
3aBUCHUMOCTb CKOPOCTH p€akUUH OT TPUPOABI PEAreHToB, HX
cocrostHus, Temneparypsl. [Ipasuno Baut — IN'odda. Teopus akTuBHBIX




CTOJIKHOBEHUII ~ AppeHuyca. OHeprus akTHBallUUM. Y paBHEHUE
AppeHuyca.

Teopus pactBopoB. Kiaccudukamms pactBopoB. PactBopurens un
pacTBopeHHOe BemecTBO. PactBopuMocTs. KoHneHTpanus pactsopa.
Bunel konuenrpauuii. MneanbHble pacTBOpBL. YpaBHEHUS! COCTOSHUS
uaeanbHbIX cucteM. 3akoH I'enpu. Ilepmeiii 3akon Paynsa. Bropoit
3akoH Payms. D0ymmmockonus u kpuockonus. Ocmoc. OcMoTHiecKoe
nanenne. 3akoH Bantr — Todda. PactBopsl 31eKTponHMTOB.
Wzoronnuecknid ko3 UIMEHT. Teopus  3IEKTPOIUTHUECKON
muccormanuy. Crenens aucconuanuu. DakTopsl, BIUSAIOIIKE Ha
creneHs  guccoumanmy. CuiabHbBle ©  ciaaOble  DIIEKTPOJIHTHL
PactBOprMOCTE 37€KTpOIUTOB B BOAe. PaBHOBecHs B pacTBOpax
TPYAHOPACTBOPUMBIX 3NEKTPONUTOB. [Ipom3BeneHue pacTBOPUMOCTH.
Cnabple snmextponuthl. KoHctanta muccommanuu. CryrneHuaras
qucconyanys. COOTHOIIEHHE CTYNEHYaThIX KOHCTaHT IUCCOLMALINU.
3akon paszbaBnenus OcrtBaibna. CWibHBIE AIEKTPONUTHL. Teopwus
Hebas — Xrokkens. Vonnas atmocdepa. AKTUBHOCTh M Kod(durmeHTt
akTuBHOCTH. MoHHasi cuna pactBopa. YpaBHeHue Jlebas — Xrokkeds.
Hucconnarus Boasl. Koncranrta aucconnanuu. MorHoe nmpousBeaeHue
BO/bI. Boniopoanslit mokazatens. Ouenka pH, nnaukatopsl. 3mepeHue
pH. Tuaponus coneit. YcnoBue ruaponusza. CTeneHb W KOHCTaHTa
THIIPOJIN3A. OKUCITUTETHHO-BOCCTAHOBUTENBHBIC peaxIuu.
Oxucnureny, BoccTaHoBuTend. CocraBieHue ypaBHeHuit OBP.
IIpaxtnueckoe 3HaueHne OBP. Dnextpomusiii moreHnuan. MexaHH3M
BO3HUWKHOBeHUs. CTaHAapTHBIA MOTEHIIHAI. BOIOPOMHBIN 3IEKTPOI.
Psan HanpsbkeHuil MertaysioB. [ampBaHMueckue ayeMeHTHL. (CXeMbl
samucH. [lonspusarust npu padore snemenToB. DJ[C OKHUCIUTETBHO-
BOCCTAaHOBUTENIbHBIX peakuuid. YpaBHenue Hepucra. Hanpasienue
OBP. Ces3p JJIC ¢ sHeprucii ['mb0Oca ¥ KOHCTAHTOW pPABHOBECHS.
IIpoueccsl anekTponusa, 3akoHOMepHOCTH. [Ipomecchl  Koppo3un
METaJIJIOB.

CrpoeHue aToMa. DjieMEHTapHBIC YaCTHUIIbI, 00pa3yIOIINe aTOM.
Mopenu atroma Pesepdopnaa u bopa. [locrynarer [Tnanka u
OvinmTeitHa. KBaHTOBas MexaHMKa O cTpoeHnH atoma. KopmyckynspHo
— BOJIHOBOM yanusM. [Ipuniun ['elizenOepra. Y paBHenue
penunrepa. CymHocTs penienus. BoaHoBast GyHKIwsI, aTOMHAs
opOurans. CBoICTBa aTOMOB: aTOMHBIN pajinycC, SHEPTHUS HOHU3AILUU U
CPOZICTBO K 3JIEKTPOHY, IEKTPOOTpULIATENbHOCTh. CTpoeHHE U

TpeBpalieHus aToMHBIX saep. Ileprnoanueckuit 3aK0H u [ICXD .11
MenneneeBa. CTpyKTypa HEPHOANIECKOIN CUCTEMBI: TPYIIIBI
NIepHOAbl. 3aKOHOMEPHOCTH 3JIEMEHTOB U HX COEAMHEHHUI.
Xumudeckast cBsi3b. [Ipudannbl 00pa3oBaHus. Mepa MmpoyHOCTH.
OcHOBHBIE NTOCTYNIATHI ¥ THIIOTE3bl. KBaHTOBO - MexaHH4eCcKoe
ormcanne. Teopus BaleHTHBIX CBA3el. MeTo ruOpuaIn3allii aTOMHBIX
opOutaneil. Teopus OTTaIKUBaHUS IEKTPOHHBIX AP BaJEHTHBIX
obomouek. MeTrox MoNeKysipHBIX opOuTtaneil. CymHOCTh, OCHOBHEIE
MONOXKEHHA. THIBI BHYTPUMOJIEKYIJISIPHBIX CBS3€H 1 MX
XapaKTEPUCTUKH: KOBAJICHTHAS CBSI3b, OJSIPHOCTD, AUMOIBHBIN
MOMEHT; IOHOPHO-aKLENTOPHOE B3aumMoeiicTBue. MIoHHas CBA3b.
Merannuueckast cBsi3b. MeXMOIEKYIISPHbIE B3aUMOAEUCTBUA. Bubl
MEKMOJIEKYJIIPHBIX B3auMozaencTBuil. BonopoaHas cBs3b.
XUMHUYECKHE COSTMHEHHS BBICIIETO MOpsAKa (KOMIUIEKCHI).
Koopaunanuonnas teopust Bepuepa. Turibl KOMIJIEKCHBIX
COEIUHEHHUI.

Bcero

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

Ne paznena
JAUCHUIIIUHBI

HanmeHoBaHMe NPaKTHYECKUX PadoT

Tpyaoemko
CTh (4ac)

1

Pacuer MonspHOI Macchl SKBUBAJIEHTOB
PacueTsl o ypaBHEHUSIM peakIuii

1

2

PacueTsl B XUMHUeCKOHl KHUHETHKE
PacueTsl B XUMUYECKON TEpMOJIMHAMUKE

1

Pacuer KOHIICHTpalu paCTBOPOB
Pacuers! o TCOpUU SHGKT‘I)OJII/ITI/I'ICCKoﬁ ArcCcolran U 3JICKTPOXUMUHN




4, 4 OCHOBBI TEOPHH CTPOCHHUS BEILIECTBA 1
Bcero 4
4.5 HaumeHoBaHue TeM J1a00paTOPHBIX padoT, UX co/lep:KaHNe U 00beM B yacax
Ne Ne pazpesa Tpynoemko
pasi HaumenoBanue j1a00paTOpHBIX padoT PyA
n/n JTUCHHUIIIAHBI CThb (4ac)
OrnpeneneHne MOJISPHOH MacChl SKBUBAJICHTa MEIU METOZOM
1. 1 SIEKTPONH3a 1
OrnpesieneHre aTOMHOTO pauyca MeTaia
XuMuuecKkas KHHETHKA U KaTalu3 1
2. 2 OnpeneneHre TeUIOBOro AP PeKTa XUMUICSCKOH PeaKIuu
W3ydenne oOLIMX CBOMCTB PacTBOPOB 1
3. 3 W3ydenne paboThl KOPPO3HOHHBIX 3JIEMEHTOB
4. 4 V3ydeHue CBOMCTB MONUMEPHBIX MATEPHUATIOB 1
Bcero

5. OueHouyHble MaTepHAdbl Il TeKYIIero KOHTPOJS YCHeBaeMOCTH M TPOMEKYTOYHOMH
arTecTaluy 10 AU CHHUIVINHE
11 KOHTPOJISL PE3YJIBTATOB OCBOCHHUSI IMCLUIIIIMHBI TIPOBOSTCS
- KOHTPOIIbHBIE pabOoTHI:
1. Konrponbnas padora Nel «Tepmoannamukay
2. KontponbHas padora Ne2 «Pacuer OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHII.

- nmabopaTopHBIE PAOOTHI:

1. PacueTr MonsspHON MacChl PKBUBAJIEHTOB

2. Pacyersl B XUMHYECKON TEPMOIUHAMUKE.

3. Pacuer KOHIIEHTpAIUU pacTBOPOB; PacdeTsl 10 TEOPUH ANMEKTPOTUTUIECKON TUCCONUAIH U
JIEKTPOXUMHUH

4. OCHOBBI TEOPHH CTPOCHUS BEIIECTBA.

- 3aIMTHI JJAOOPATOPHEIX PadOT:

1. OmnpeneneHne MOJSPHONW MacChl SKBHBAJICHTa MEIU METOAOM 3JIeKTpoin3a. OnpeneneHrne aTOMHOTO
panuyca MeTaia.

XuMmuyecKkas KHHETHKa U Katanus. OnpeneneHue TeroBoro 3p¢pekra XUMHIECKOH peaKiii.
Nzydenue o01ux CBOMCTB pacTBOPOB. M3ydeHne paboThl KOPPO3UOHHBIX 3JIEMEHTOB.

4. U3ydeHue CBONCTB MOJTUMEPHBIX MaTEPUAIOB

w N

HpOMC)KYTO‘IHaH aTTeCTaluA 110 UTOraM OCBOCHUA AWCHUIINIMHBI — 3a4CT

6.Y4eOHO-MeTOoqUYecKOe U MHPOPMAIHOHHOE o0ecrieyeHHe TUCIHTIHHBI.

a) OcHOBHas JIUTEpPaTYypa

Ne I'on
HaumenoBanue KHUTH
/1 W3 0aHUS
OObmas xumusa [DIEKTPOHHBIA pecypc] : ydeOHO-Mmeromuueckoe mocobue / coct. M. WL
1 [NanTroXwHA [M Ap.]. — DIEKTPOH. TEKCTOBBIE AaHHBIE. — ExaTepmHOypr : Y panbckuid 2013

¢denepanbubiii yausepcurer, 9bC ACB, 2013. — 92 ¢. — 978-5-7996-1055-5. — Pexum
nocryma: http://www.iprbookshop.ru/68358.html

N30panHbIe TIaBBI 00IIe XUMUH. XUMHUYECKasi CBSI3b [ DIEKTPOHHBIN pecypc] : yaeOHoe
mocoOre sl CTYyIEHTOB TEXHHUYECKHX crenuanbHocTedl By30B / A. I'. [emos, C. W
2 Tromenosa, 0. H. 3aiinesa, JI. B. 3penoBa. — 2-€ u3a. — DJIEKTPOH. TEKCTOBBIE JIAHHBIE. 2015
— M. : OxOOnuc, 2015. — 66 c. — 978-5-91936-066-7. — Pexmm mocryma:
http://www.iprbookshop.ru/71461.html

0) /lonoiHUTe/IbHASA JUTEpATypa

Ne I'on
HaumenoBanue KHUTH
n/n W3/1aHUS
Jlyneiiko, T. I'. Beenenue B oOIIyr0 XuMmuro [DeKTpoHHEIN pecypc] : yaebnuk / T. T.
1 Jlyneiiko. — DJNEKTPOH. TEKCTOBBIE JaHHbIe. — PoctoB-Ha-JloHy : FOxHBIN denepanbHbIi 2010
yauBepcurer, 2010. — 232 c¢. — 978-5-9275-0763-4. — Pexum nocryma:

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



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

Tuxonos, I'. I1. O6mias xumus. Yacte | [DnexTponnslii pecypc] : yueOHoe mocobue s
2 caMmocTosTebHONW 1moAroToBku cryfeHToB / I'. II. TuXxoHOB. — DIEKTPOH. TEKCTOBBIE 2006
JanHele. — M. : MockoBcKast TOCyJapCTBEHHAs akaJeMHs BOJHOro TpaHcmnopra, 2006. —
192 ¢. — 2227-8397. — Pexxum poctymna: http://www.iprbookshop.ru/46291.html

Tuxonos, I'. 1. O6mas xumus. Yacts Il [DnekrponHslil pecype] : yaebHOe mocodue s
3 CaMOCTOATENBHON moAroTOBKH CcTyneHTOB / I'. I1. TuxoHOB. — DIIEKTPOH. TEKCTOBEIC 2007
naHHble. — M. : MockoBcKasi rocylapCTBEHHas akaJleMusi BOIHOr o Tpancnopta, 2007. —
323 ¢. — 2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/46292.html

Hupenscon B.I'. KBanroBass xumus. MoJnekynabl, MOJEKYJSpHbIE CUCTEMBI W TBEpJbIE
4 Tena: yueOHoe mocobue / upenscon B.I.— M.: BUHOM. JlaGoparopus 3uanuii, 2012. 2012
http://www.iprbookshop.ru/4580

B) Ilepeuens pecypcoB HHPOPMALMOHHO-KOMMYHUKAaIMOHHOM ceTu MHTEpHeT:

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

baza nanubix Hayunoit anexrponnoii oubanoteku 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. CnpaBouHo-npaBoBas cucrema «I"apant» http://www.garant.ru

10. becrutatHast snekrponHass MHTepHEeT OMONMOTEKa HOPMATHBHO-TEXHWYECKOW JIMTEPATYpPHI
TexJIurhttp://www.tehlit.ru/

11. ba3a maHHBIX TPO(ECCHOHABHBIX CTaHAAPTOB MHHHCTEPCTBA TPY/Ia M COIHATLHON 3alUThI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-
professionalnykh-standartov/

12. ®enepanbHas rocygapcTBeHHass WHGOpMAIOHHas cucTemMa «HarumoHanmpHast 2IeKTpOHHAs
oubmmoTeka» https://H30.pd

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

14. ba3bl 1aHHBIX MUHHCTEPCTBA SKOHOMUYECKOT0 pa3utus Pd http://www.economy.gov.ru

15. Odpunmaneupiii  cat deAepaqbHOTO areHTCTBa IO TEXHUYECKOMY PETYIMPOBAHUIO H
meTpostoruu http://protect.gost.ru/

16. MupoBas 1umdpoBass OubamoTeka https:// www.wdl.org/ru/ DnexkrpoHHas OuOIHOTEKa
Programmer’sKlondikehttps://proklondike.net/

r) [IporpammHoe obecnievyenne:

NG

Microsoft Office 2016.

Apache OpenOffice (cBo6oaHO pacmpoctpansemoe I10)
KMPlayer (cBoboaHoe mporpaMMHOe 0OecicueHue)

FastStone Image Viewer (cBo6oHOE MPOrpaMMHOE 00eCIIeYeHNE)
Acrobat Reader X1 (cBo6oaHOE IPOrpaMMHOE 00eCIICUEHHE)

AR A

) MeTOAMYECKHEe YKA3aHUA:
1.  Tpy6aueBa JI.B., YUepenanoB W.C., TpybaueB A.B. u gap. JlabGoparopnas mocyma u
o0opynoBaHUEe B XUMHUYECKUX JabopaTopusix. YueOHo-MeToanueckoe nocodue. Mxesck: M3a-Bo
Yal'y, 2018. - 152 c.

2. Meroanyeckne peKOMEHIALNH 0 IPOBEAECHUIO PabOT — yueOHO-METOInYecKoe ocooue
[0 OpraHM3allid CaMOCTOSITENBHOW paboThl oOywarommxcs: Juid OOydalolmMXcs 10
HanpaBieHuto noArotoBku 15.03.05 - KoHcTpykTOopcko-TeXHOJOTHYECKOe obecneueHue

MAaIIMHOCTPOUTEIBHBIX NMpon3BoAcTB/ cocT. P.M. bakupos, E.B. UymakoBa. — Botkunck: Uzn.
B® ®I'BOY BO «MxI'TY umenn M.T. Kanamnukosa», 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 MPAKTHKE, BBITYCKHBIX KBAIM(UKAIMOHHBIX padoT: MeToauyeckue ykasanus/ cocT.:. A.1O.
VYpazbaxtuna, P.M. bakupos, B.A. CmupHoB — Botkunck: M3a. BO ®I'bOY BO «UxI'TY
WMEHU M.T. Kanamnukosa, 2018. - 25c. - Pexum JIoCTyma:
http://vfistu.ru/images/files/Docs/metodichka_po_oformleniu_v3.pdf

5 MaTepl/laJIbHO-TeXHI/I‘leCKOC odecneyeHue AUCHUIIJIMHBI



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

1. JlexnuoHHBIE 3aHATHUSL.

Y4ebHble ayIUTOPUH IS JIEKIMOHHBIX 3aHATHI YKOMIUIEKTOBAHbI MEOEIIbIO U
TEXHUYECKUMH CPEJICTBAMH OOYUSHHSI, CITYKaIMMH ISl IPEACTaBICHUs Y4eOHOH HHpOpMaLuu
00bIION ayaAuTOpUH (HAOOPBI JIEMOHCTPAIIMOHHOTO 000PYA0BaHUS (IIPOEKTOP, IKPaH,
KOMIBIOTEP/HOYTOYK), y4eOHO-HATJIsAHbIE TOCOONS).

2. IlpakTuyeckue 3aHATHUS.

VY4eOHbIC ayIMTOPUH [T IPAKTUYCCKUX 3aHATHH YKOMILICKTOBAHBI
CIECHUATM3UPOBAHHON MEOCIIBbIO U TEXHHUECKUMH CPECTBAMU 00ydeHUs (TIPOCKTOP, IKpaH,
KOMITLIOTEP/HOYTOYK).

3. JlaGopaTtopHbie pabOTEHI.

J1st 1abopaTopHBIX 3aHATHI UCTIONB3YIoTCa ayauTopus Ne 215 aapec: 427430,
Yamyprckas Pecriyonuka, r. Botkunck, yi. [1.W. Ulysanosa, a. 1

4. CamocTtodTtenbHas padoTa.

[Tomemnienus 1 caMOCTOSATENbHON pabOThl OCHAILIEHBI KOMITBIOTEPHOU TEXHHUKOM ¢
BO3MOYHOCTBIO MOJKIIFOUEHHS K ceTH «/IHTepHeT» 1 JOCTYNOM K AJIEKTPOHHOM
nHpopmanroHHo-o0pazoBatenbHoil cpene BO ®I'BOY BO «MxI'TY umenu M.T.
KamamunkoBay:

- TIOMEIIECHUSI JIJIST CAMOCTOSTENIbHON paboThl oOydaromuxcs (aya.Ne 224, anpec: 427430,
Yamyprckas Pecnybnuka, r. Botkunck, yiu. I[LU. Illysanosa, n. 1).

[Ipu HeoOxoaumocTu pabouyas mporpaMma JUCHUIUIMHBI (MOIYJSI) MOXET ObITh
ajanTHpoBaHa s oOecredeHuss 0Opa30BaTENbHOIO IIpollecca MHBAIMIOB M JMI C
OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbS, B TOM 4YHCIIEe Il OOy4YeHHsS C NPUMEHEHHEM
IMCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH. /11 3TOrO TpedyeTcs 3asBlICHUE CTYAEHTa (€ero

3aKOHHOT'O HpeI[CTaBI/ITCJ'IH) 1 3aKJIIFOYCHUC 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 TPOU3BOJICTBY 110 HANpPaBIEHHOCTAM (1porpamm) «TexHomnorus
MAaIIMHOCTPOSHHS»_ COTJIACOBaHA Ha BEJICHHWE y4eOHOTo mporecca B yaeOHOM TOy:

«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 roCcy1apCTBEHHBIN TeXHUYecKuil yHuBepcuteT uMeHu M. T. Kaamuukosa»

OueHo4YHbIE CpeCTBA
0 JUCHHIIJINHE
XnMus
HanMEHOBaHNE — ITOJTHOCTHIO

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

KOA, HAUMCHOBAHUEC — ITOJIHOCTBIO

HaIpaBJIeHHOCTD (poduin/

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

YOanumy HEeHyHCHble 8apUAHTNbL

dhopma oOyueHus: 3a04Has

O4YHAasI/0YHO-3a0YHAas/3a04Has

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



1. OueHovHbIe cpeacTBa

OnenuBanue GOpPMUPOBAHUS KOMIIETCHIUH MPOU3BOAUTCS HA OCHOBE PE3yJIbTATOB
oOy4eHus1, NpUBEACHHBIX B II. 2 pabdoueil mporpaMmmbl 1 @OC. CBsi3b pa3enoB KOMIETEHIHH,
WHIUKATOPOB U ()OPM KOHTPOJIA (TEKYILETO ¥ MPOMEXKYTOUHOTO) YKa3aHbl B Tabnue 4.2
paboueii mporpaMMbl AUCHUTUINHBL.
O1neHOYHBIE CPEJICTBA COOTHECEHBI C pe3yIbTaTaMK OO0YUEHHS 110 TUCIHUILIIMHE 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, 3aKOHOMEPHOCTEN
3aKOHOMEPHOCTH, IPOTEKAHUS XUMHUYECKHX MPOLECCOB,
NEeUCTByIOIIME B IPOLECCE | 3HAHUS CBOIICTB XUMHUYECKUX
KOHCTPYHPOBaHUS U | COeIMHEHUN TEXHUYECKUX MaTepUaloB.
NIPOEKTUPOBAHUS 32 AHanuTu4eckue BeIpakeHMs | [IpakTueckas
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 PACUYETOB H3/CIUI | YPABHEHUAM PEaKIUi 3auer
MaIlIMHOCTPOCHHS, H1  Ilpaktuyeckue  HaBbIKM  IpH
OTIpEeJCIICHUS IIPOBEICHUU XUMHUYECKOTO
ITPOU3BOICTBEHHBIX 3aTPaT JKCIEPUMEHTA
3 | OIIK-5.3 Brnaners: HaBeikamu | H2 HaBblku aHanmu3a CBOMCTB BELIECTB

KOHCTPYHPOBaHUS u
MIPOEKTHBIX PACYETOB H3JIEIHMA
MalIMHOCTPOCHUS,
onpe/eNeHus

IIPpOU3BOACTBCHHLBIX 3aTpaT

B UX CBsA3U C COCTaBOM U CTPOCHHUEM

Tunosvle 3a0anus 01 OYeHUBAHUS YOPMUPOBAHUSL KOMNEMEeHYULL

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, MOJIEKYIa,

OTHOCHUTCIIbHAs MOJICKYJISIpHAd U MOJIIpHAas Macca.
OcHOBHBIE 3aKOHBI XHMHU: 3aKOH COXpaHCHUA MACChbl MU 3HECPIruM, 3aKOH IOCTOSAHCTBA
COCTaBa, 3aKOH KpPaTHBIX OTHOMCHHﬁ, T'a30BLIC 3aKOHBI, 3dKOH aBOTraJip0. 3aKOH SKBHBAJICHTOB.

XuMu4deckas TCPMOANHAMHUKA: ITPEAMCT PACCMOTPCHHUA. TEIUIOBOH B(I)(I)CKT pCaKkIuu.
9K30 - U DHAOTCPMHYCCKUC MPOUCCChI. TCPMOJANHAMHUYCCKUC CHCTCMBI: OTKPBLITLIC, 3aKPLITLIC,

2.

3.

HU30JIMPOBAHHBIC.

CTaHAApTHOC COCTOAHHC.

mapaMeTpbl COCTOSAHUA.

MPOIeCC. PABHOBECHBIE CUCTEMBI. (DYHKITUH COCTOSHHSL.
IlepBblil 3aKOH TEPMOJUHAMUKHU. BHYTPEHHSSL DJHEPIUS U SHTAIBIINS. TEILUIOEMKOCTb.
TEPMOXUMHUSL. SHTAIBIIUKA 00Pa30BaHMsI BELIECTB. 3aKOH I'eCca U CJIEACTBUS U3 HETO

4.

KOJIHYCCTBO BC€IICCTBA,

AJJI0OTpOIIN,

TCpMOIII/IHaMI/ILICCKI/Iﬁ




o. Bropoil 3akOH TEpMOJMHAMHUKU. CaMOINPOU3BOJIbHBIE DPABHOBECHBIE IPOIIECCHI.
TEPMOIMHAMUYECKAsE BEPOSITHOCTh. SHTPOIIUS. CMbICII SHTPOIIMH. PAacU€T SHTPOIIHH.

6. Oueprun ['ub6ca u I'enpmronbia. paboTa pPaBHOBECHOTO MPOIECCA. YCIOBUS
CaMOIIPOU3BOJILHOTO MPOTEKaHUS TMPOLECCOB. (HAKTOPBI, OIpPENCNSAIONINe HalpaBiIeHUE
MPOLECCOB. XUMUYECKUI TOTEHIHAIL.

1. TepmoanHaMuueckass KOHLUENIUS XUMHUYECKOTO PAaBHOBECHUS. YCIOBHE PAaBHOBECHS.
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
reTeporeHHble peakiuuu. Kunernuecknii 3akoH AeUCTBYOIKX Mace. [lopsaaok peakuuu.

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

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

12. WNneansHple pacTBOpBI. YPAaBHEHUS COCTOSHMS WACAIBHBIX cucTeM. [lepBbIi 3aKkOoH
Paymns.

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

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

15. PacTtBOpBI BIEKTPOJUTOB. N3oToHMYeCKHit K03 puImenT. Teopus

ANEKTPOJUTHYECKONH aucconnanuu. Crenens aucconuanuu. MakTopel, BIUAIONINE HA CTENEHb
muccouranuu. CUibHbIE U clladble 3NEKTPOIUTHL. MOJIeKyIIpHO-HOHHBIE YPABHEHHS.

16. PactBopuMocTe  9ekTposMTOB B BojAe.  PaBHOBecmsi B pacTBOpax
TPYIHOPACTBOPHUMBIX JIEKTPOIUTOB. [Ipon3BeneHne pacTBOPUMOCTH.

17. Cnabsie osnexktponuthl. KoHcranta mucconmanuu. CrymeHdYaras AUCCOIHAITHS.
CooTHOIIIEHHE CTYNEHYAThIX KOHCTAHT JUCCOIMaIiu. 3aKoH pa3oasieHuss OctBanbaa. CuibHbIC
3JEKTPOJIUTHI.

18. Juccommanus Boawl. KoHcranta pucconmanuu. MoHHOe npow3BeeHUE BOIBL
Boaopoansiii nokazarens. Ouenka pH, unaukaropsl. M3mepenue pH.

19. I'maponus coneit. YcnoBue ruaponaunsa. CTeneHb 1 KOHCTaHTa THIPOJIN3A.

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

21. ONeKTpoAHbIM MmoTeHuMan. MexaHu3M BO3HUKHOBEHHMs. CTaHAAPTHBIA MOTEHLIHAIL.
Bonoponusiii snektpon. Psn nanpsbkenuii metaioB. ['anpBaHuueckue 3yeMeHTBL. CXeMbl
3anucu. [lonspuszamnus npu paboTe AIeMEHTOB.

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

23. CBoiicTBa aTOMOB: aTOMHBIN PANyC, SHEPTUsI HOHU3ALHMU U CPOJICTBO K 3JIEKTPOHY,
ANEKTPOOTPULATENBHOCTh. CTPOEHUE U IPEBPAILIEHUS] ATOMHBIX SJIEP.

24, [Tepuognueckuit 3akoH u IICXD JI.U. MenneneeBa. CTpyKTypa NEpHOINYECKOU
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 caMONpou3BoibHO, paccuntaB AGY mponecca (AGY(HF) = -271x/Ix/mons; AGY(HCI)
=-95,5 xJIx/M0I1b)

3. 3anumuTe BeIpakeHUe KOHCTaHThI paBHOBecHs mporiecca Fe(T)+H20(I)=FeO(T)+Hz(I')

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



5. Paccunraiite DJ1C rajgpBaHHYECKOTO JIEMEHTA, COCTABIICHHOIO U3 MATHUEBOT'O ¥ HUKCJICBOTO
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 M 3HAK N3MEHEHUS SHTAIbIINU

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

3. PaccunraiiTe 3HaUeHNE HW306apHOTO MOTEHIHaa peakun AGOp

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

5. Ha ckosbko TpajiycoB HaJI0 MMOBBICUTH TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIIMU YBEINYNIIACh
B 16 pa3 npu TemriepaTypHom kodddummente 27

KonTpoabHasi padora 2

1. [TonGepure k03D PUITMEHTH B ypaBHEHUH 3aJaHHON OKHCIUTEIBHO-BOCCTAHOBUTEIHHOM
peaKkIuu.

2. JInsi maHHOW peakIivy OMpPENeUTE HAINpaBJICHHE €€ MPOTEKAHWs, UCXOJ U3 3HAYCHUS
CTaHJAPTHBIX MMOTCHIIMAJIOB, M pPACCUYNTANTE KOHCTAHTY PABHOBECHS.

3. Jlns  3agaHHOM  mapbl  METAUIOB  3alMIIATE CXEMY COCTaBJICHHOTO W3 HHUX
raJbBaHUYECKOTO DJIEMEHTa, MPU YCIOBHUHM, YTO OHHU TOTPYXKEHBI B PACTBOPHI CBOMX COJICH.
Onpenenure KaTol M aHOJI. 3alMIIUTE CXEMBI 3JIEKTPOAHBIX mpoueccoB. Paccuuraiite 3/1C npu
CTaHJAPTHBIX YCIOBUSX.

4. [To ypaBuenuto HepHcra paccunTaiiTe paBHOBECHbIE MTOTEHLIUAIBI TEX K€ METAJUIOB MPU
3aJJaHHBIX KOHIIEHTpalusaX noHoB U DJIC npu JaHHBIX YCIOBUSX.
5. [To paccuntannbiM panee 3HaueHusM DJIC paccumnTtaiite usmeHenue sHepruu ['n66ca B

PCaKM U €€ KOHCTAHTY PaBHOBCCUS IIPU CTAHAAPTHBIX YCIIOBUAX.

Kpumepuu oyenxku KonmpoavHbix padom:
[IpuBenens! B paznene 2

Haumenoganue: 3amyra 1a00paTopHbIX paboT

Ilpeocmagnenue ¢ @OC: 3amaHus W TpeOOBaHMSA K BBINOJHEHHMIO MPEJICTABICHBI B
METOMUECKUX YKAa3aHUAX M0 AUCLUIINHE

Bapuanmur 3a0anuii: 3a1anus 1 TpeOOBAaHUS K BBINOJIHEHHUIO MPEACTaBIEHBl B METOIUYECKUX
yKa3aHMAX M0 JUCLUIUINHE

Kpumepuu oyenxu:

2. Kpurtepun u mKkaJjbl OeHMBaHUS

J1st KOHTPOJIBHBIX MEPOTIPUATUH (TEKYILIET0 KOHTPOJISI) YCTAaHABIMBAETCS MUHUMAIbHOE
Y MaKCHMaJIbHOE KOJIMUECTBO OAJNIOB B COOTBETCTBUU C Tabiuueld. KonTposibHOE Meponpusitue
CUMTAETCs MPOMICHHBIM YCIICIIHO IIPU YCIOBUU HabOpa KOJM4YecTBa OaJUIOB HE HIKE
MHUHHUMAaJIBHOTO.




PCSYJIBTEIT OGy‘IeHI/ISI Mo AMCHUIIMHE CYUTACTCA JOCTUTHYTBIM IIPHU YCIICIIIHOM
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 IIpakTruyeckas pabora No2, koHTpospHas 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 MCIOJIB3YIOTCS CIEAYIOLUe KpUTepuu. MUHUMalbHOE KOJIMYECTBO OayioB
BBICTaBJISIETCS 00yUaroleMycs MpHU BHIMOJIHEHUH BCeX MOKa3aTese, T0MmyCcKalTCs
HECYLIECTBEHHbIE HETOYHOCTHU B U3JIOKEHUU U 0(hOpPMIICHUH MaTepHaia.

Haumenosanue,

Ilokazamenu evicmaenenus MUHUMAILHO20 KOJIUYECMEA 0AL106
obo3nauenue

3aaHus BBIMOJIHEHBI O0siee YeM HarosoBUHY. [IpucyTcTBYIOT cepbE3HbIe
omn6ku. [IpogeMOHCTpUPOBAH yIOBIETBOPUTENbHBIN YPOBEHD BIIaJICHUS
MaTepHaIOM.

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

Ha 3ammte npaktrudeckoit paboThl JaHbI TPaBUIBLHBIC OTBETHI HE MEHEE YeM
Ha 50% 3aJaHHBIX BOIIPOCOB

[TpakTnueckas
pabota

JlaGopaTopHasi 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 BOMPOCOB

HpOMe}KYTOLIHaH arreécrauusa 110 JUCHUIIIIMHE ITIPOBOANUTCA B (bOpMC 3a4cTa.
Hrorosas OLICHKA IO JUCHHUIIJIMHE MOXKET OBITH BLICTABJIEHA HA OCHOBE PE3YJIbTAaTOB
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 PE3YJILTATOB OOYUEHHS 110 TUCIUIUIMHE B X0/1€ TIPOMEXYTOUHOMH
aTTECTAllMU UCIIOJIB3YIOTCS CIEAYIONINe KPUTEPUH U IIKaJla OLEHKH:

Ouyenka Kpumepuu oyenku

OOyuaromuiics AeMOHCTPUPYET 3HAaHHE OCHOBHOT'O y4eOHO-
IpOTrpaMMHOTO MaTepuaia B 00beMe, He0OX0AUMOM ISl AajbHEeHIIeH
y4eObl, yMEeT MPUMEHSTD €r0 MPH BHITIOJHEHUH KOHKPETHBIX 33/1aHUH,
IPEyCMOTPEHHBIX TPOrPAMMON AUCLUIIIMHBI

«3a4YTCHO»

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




OCHOBHOTO Y4€OHO-TIPOTPaMMHOI'0 MaTepuaia, JI0MyCTHI
IMPUHIUITINAJIBHBIC OIIMOKHU B BBIIOJHEHNH npeaAyCMOTPCHHBIX
pOrpaMMOil 3aJlaHUI U He COCOOCH MPOJIOJKUTH 00ydeHHe
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