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OBIIUE OPTAHU3AIIUOHHO-METOAUYECKHUE YKA3AHUA

Metonuyeckie ykKazaHHS K CaMOCTOSITENIbHOM pabOTe COCTaBIIEHbI B COOTBETCTBHHM C
denepallbHBIM  TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM BBHICIIErO O0pa3oOBaHUS IO
HaIpaBJIEHUIO MOATOTOBKH (cneruanbHocTH) 25.05.03 TexHuueckas dKCIUTyaTalus TPAHCIIOPTHOTO
paanoo0opyIOBaHus, YTBEPKICHHOTO TpukazoM MuHucTpa oOpa3oBaHuss u Hayku P®D Ne 1166
12.09.2016 1., yueOHoro muana B cocraBe OIIOIl mo HampaBiIeHHUIO MOATOTOBKH/CHEINATLHOCTH
25.05.03  TexHuyeckas HKCIUIyaTalllsl TPaHCIOPTHOTO paauoo00pylOBaHuUs, HAIPaBIEHHOCTU
(npodumo)/cieunanuzanuy  TexHudeckass  dKCIUTyaTallisi W PEMOHT  paanoo0OpyIOBaHUS
npombicioBoro ¢uiora, 2019 roga Havana moaroTOBKH.

B cooTBeTcTBUU C y4E€OHBIM IJIAHOM MOATOTOBKH crieruanuctoB 25.05.03 TexHuueckas dKc-
IUTyaTanusi TPAHCIIOPTHOTO Paguo000pylIOBaHUsA, YTBEpkKIEHHBIM YueHbiM coBeToM PI'BOY BO
«MI'TY», npu U3y4yeHHU AUCHUTIHHBI "XuMHA" Ha CaMOCTOSTENBHYIO pabOTy CTYJIECHTOB OTBO-
mutcst 36 9acoB sl 04HOM (hopMbl 00ydYeHHS U 87 4acoB JJIsl 3a04HOM POPMBI OOYUCHHMS.

Lenpro TUCIUIINHBI «XHAMHUS» SBIISICTCS MOATOTOBKA CIICIIHAIMCTAa B COOTBETCTBHUHU C KBAIH-
(UKAIMMOHHON XapaKTEPUCTUKON CHEIHAIMCTa U PA00YUM YYIeOHBIM IUIAHOM JUCIUTLIMHBI JUIS CIIe-
nuanbHocTH 25.05.03 TexHuueckas SKCIUTyaTalusi TPAHCIIOPTHOTO PaIno000pyI0BAHHS.

3amaun U3JI0KEHUS U U3YUCHHs JUCIHUIUINHBI «XUMHUS» — JaTh HEOOXOIUMbIE TEOPETUUECKHE
3HaHMS, IPAKTUYECKHE YMEHHS U HaBBIKH 110 OCHOBAM XMMUH, MTO3BOJISIONINE YCIICITHO UCIIOJIb30BaTh
UX B IPO(PeCCHOHAILHOM eI TEIIbHOCTH.

[Ipomecc M3ydeHUs TUCHUTUIMHBI «XHAMUS» HaNpaBiieH Ha (JOPMHUPOBAHHE 3JICMEHTOB CIICIYIO-
uwmx komrnereHmid B coorsercTBuM ¢ ®I'OC BO cneunanbsuoctu 25.05.03 TexHuueckas sKCILTyaTaus
TPAHCIIOPTHOTO PAAMO000PYI0BAHHUSL:

O6menpodeccnoHaTbHBIC KOMITETEHITHH

OIIK-7 - BnaseHue OCHOBHBIMU METOJIaMU 3aIUThI IPOU3BOACTBEHHOI'O IIEPCOHAIA U HACEJIEHUS OT
BO3MOXKHBIX MTOCJICJICTBUI aBapuil, KaTacTpod, CTUXUIHBIX OCICTBHIA.

[TpodeccroHanbHbIC KOMIIETCHIIUH:
[K-5 - CiocoOHOCTh OpraHu30BaTh OE€30IMaCHBIEC YCIOBUS BEACHUS pabOT MO MOHTAXy U HaJIaJKe
TPAHCIIOPTHOT'O PaIN03JIEKTPOHHOTO 000y 10BaHUS

B pesynbrare mszyuenus aucuuiuiiHbl  cneruanuct 25.05.03 TexHudeckas sKcIuTyaTarus
TPAHCIIOPTHOTO PATN0000PYIOBAHHUSI TOJKEH:
3HaTh!

- Ilepuoanyeckuii 3aKOH M €ro MCIOJIb30BAHUE B MPE/ICKA3aHUU CBOMCTB 3JIEMEHTOB COEM H-
HEHHI, XUMUYECKHE CBOMCTBA JIEMEHTOB PsJia TPYIII, BUbI XUMUYECKOU CBSI3M B PA3JIMUHBIX TUTAX
COEMHEHU, METO/Ibl OMMCAHUM XUMUYECKUX PAaBHOBECHUW B pacTBOPAX AJIEKTPOJIUTOB, CTPOCHUE U
CBOMCTBa KOMIUIEKCHBIX COE€JIMHEHHUH, CBOMCTBA BAXKHEHIIHUX KJIACCOB OPraHUYECKHX COCIMHEHHH,
OCHOBHBIE MPOIECCHI, TPOTEKAIOUIUE B ANEKTPOXUMUYECKUX CUCTEMAX, IPOLIECCHI KOPPO3UU U METO-
161 00pbOBI C KOppPO3UEH, CBOICTBA AUCIIEPCHBIX CUCTEM.

YMmerTs:
- OMNpENENsATh OCHOBHBIC (PUBMYECKHE M XUMHUYECKHE XapaKTEPUCTUKH OPTraHUYECKUX Be-
LIECTB;

Bnaners:
- OCHOBHBIMU IIpreMaMH 00paObOTKH IKCIIEPUMEHTATBHBIX JaHHBIX

[lepeueHs AMCUUILINH, YCBOCHHUE KOTOPBIX HEOOXOAMMO JJISl U3YUEHUsS JaHHOW AUCIUILITMHBI

1. @Qusuka - ctpoeHue atoma, GyHIaMEHTaJIbHbIE KOHCTAHTHI €CTECTBO3HAHUS, U3MEPEHHS U UX CIIe-
U(UIHOCTD B PA3JIMYHBIX pa3Jieax eCTeCTBO3HAHUS.

2. Bvicuwaa mamemamuka - CTaTUCTUYECKUE METO/IbI 0OPaOOTKH IKCIIEPUMEHTANIBHBIX TAaHHBIX.

3. Hngpopmamuxa - HaBBIKK pabOTHI HA KOMIIBIOTEPE.



TEMATUYECKHWMH ILJIAH

NeNe
n/a

HanmenoBanue TeM U coiep)kaHUe CaMOCTOSTEIbHOM paboThI

Koi-Bo
JacoB

OvyHas/3a04nas

Monayas 1

[IpeameTHOoE conepkanue XUMHH. MeCTO Kypca XUMHUU B CHCTEME
y4e€OHBIX JUCIUIUINH, €r0 3HAYCHHUE ISl TPO(PEeCCHOHATIEHON MOArOTOB-
K uHxkeHepa. OCHOBHBIC MOHATHS XUMUU. CTpOEHUE aTOMa U CUCTEMa-
THKa XUMHYECKHX 3JIeMeHTOB. [leprnoanueckas cucrema .M. Mennene-
€Ba U JIEKTPOHHAs CTPYKTypa aTOMOB 3JIEMEHTOB. Ilepunonnueckuii 3a-
KOH M €ro MCIOJb30BaHUE B MPEJICKA3aHUU CBOMCTB AJIEMEHTOB M CO-
eanHeHni. Kiraccel HEOPraHMYEeCKUX COEIUHECHUI

4/11

Monyas 2
Tepmoxumus. DHepretuueckue 3)(eKkTbl XuMuUdeckux peaxiuii. Tep-
MOXUMMUECKHUE 3aKOHBI U ypaBHEeHUs. DHeprust ' m60ca. YcinoBus camo-
POM3BOJILHOTO MPOTEKAHUSI XUMUYECKUX PEAKITHA.

4/11

Moayas 3
XuMHU4YecKasi KHHETHKA. XMUMHUYECKOe paBHOBECHE. XMMUYECKOE PABHO-
BECUE B TOMOT'E€HHBIX U I€TEPOT€HHBIX CUCTEMAX.

4/11

Mopnyas 4
PacTBopbl. Onekrposnntudeckas auccouuanus. MloHHoe npousseneHue
Bozbl. Boopoansiii nokaszarens. CriocoObl BbIpaXKeHUsI KOHIIEHTPALUU
pacTBOpoOB. I'maponus conei, ero pojiab B IPOLECCE BOAOMOATOTOBKY Ha
cyaax. XMMHUYECKHI COCTaB MOPCKOM BOJIbI. JKeCTKOCTh BOJIBI.

5/11

Moayasb 5
KoMiiekcHble cCoOeInHEHNS.

4/11

Moayas 6
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIEC peakiuu. BaxHele okucanTenu
u  BoccraHoBUTeNU. CoOCTaBiICHHE  YpAaBHEHUH  OKHUCIIUTEIBHO-
BOCCTAHOBU-TEJBHBIX pEAKIM. DIeKTpoxumus. ['anbpBaHUYECKUE 3ie-
MeHThI. [loHsiTHE 00 35IeKTpOoaHOM TOTeHIHane. YpaBHeHue HepHcra.
Onektponu3. 3akoHsl Dapanes. [I[puMeHeHne 3IeKTponn3a B TEXHUKE.

5/11

Mopayas 7
XrMHYecKasi KOppo3usi METAJUIOB. DJIEKTPOXUMHUYECKAss KOPPO3Hs Me-
TaNIoB. MHKpO- M MakporajibBaHOKoppo3usi. Koppo3nmoHHas akTHB-
HOCTh MOPCKOH BOABI. CrocoObl 3aIIUThl METAJJIOB OT KOppo3uu. Me-
TaJNINYECKUE U HEMETa/NIMYeCKUe MOKPBITUS 1Mo Meramny. IIporexTop-
Hasi ¥ DJIEKTPO3aLIUTA.

5/11

Moayas 8
CBOIiCTBa TUCIIEPCHBIX CUCTEM

5/10

Hmoeo

36/ 87




CIIMCOK PEKOMEHJIYEMOM JIMTEPATYPBI

OcHoBHasi iMTEpaTypa:

1. T'muska, H. JI. 3agaun u ynpakHeHus 1o oOmed XxuMuu : yued. mocooue mist By3oB / H. JI.
I'munka; mon pen. B. A. Pabunosuua, X. M. PyOunoii. - U3a. crep. ; U3n. ucnp. - Mocksa : Mnre-
rpan-IIpecc, 2011, 2008, 2003, 2006, 2005, 2004, 2002, 2001. - 240 c. (580 3k3.)

2.  Koposun, H. B. O6mas xumus : yaeOHuK 11 By30B / H. B. KopoBuH. - 2-¢ u3., ucnp. u JOIL. ;
3-e u3a., uctp. - Mocksa : Beicir. k., 2002, 2000. - 558 c. (91 5k3.)

3. Xowmuenko, . I'. O6mas xumus / U. I'. Xomuenko. - Mocksa : Xumust, 1987. - 464 c. (72 3x3.)

4,  Jlepkau, C. P. Ilpaktuky™m mo o6mieit xumuu : yue6. mocodue mis By3oB / C.P. Jlepkau, I'.1. be-

pectoBa, K. B. Peyr; M-Bo cen. xo3-Ba Poc. ®eneparuu, denep. areHTCTBO MO prIOOIOBCTBY, Myp-

MaH. roc. TexH. yH-T. - Mypmanck : Uzn-so MI'TY, 2006. - 125 c. (489 3k3.)

5. [Tpaktukym no xumud : yue0. mocodbue / C. P. Jlepkau [u np.]; M-Bo cen. xo3-Ba Poc. denepa-

un, Penep. areHTCTBO MO PbIOOIOBCTBY, MypMaH. roc. TexXH. yH-T. - Mypmanck : MI'TY, 2005,

2000. - 156 c. (771 2x3.)

6. Hsaxuna, T. A. CneunanbHbie BOpocsl xumud : yued. nocodue / T. A. Jlskuna, K. B. 3oToBa,

N. H. KonoBanoga; ®@eaep. areHTcTBO 10 pbi0osoBcTBY, ®I'OY BIIO "MypMaH. roc. TexH. yH-T". -

Mypmanck : U3n-so MI'TY, 2010. - 147 c. (91 3k3.)

JlonoiHUTeILHAS JIUTEpPaTypa:

1.  Kparkwuii cipaBoyHUK (PU3HKO-XUMHUUECKUX BeanuuH / cocT. H. M. bapown [u ap.]; mox pex. A. A.
Pagnens, A. M. [lonomapeBoii. - 10-e uzn., ucnp. u nom. - Cankr-IletepOypr : UBan @enopos, 2002.
- 240 c. (29 7x3.)

2.  Kpatkuii cipaBoYHUK (PU3UKO-XUMHUYECKUX BelauuuH / mon pea. A. A. Pasaens, A. M. Ilonoma-
peBoii. - 8-¢ m3a., nepepad. - Jlenunrpan : Xumus, 1983. - 232 ¢. (18 3k3.)

3. MopaueBckuii, A. I'. Du3uko-xuMu4ecke CBOMCTBA MOJIEKYISIPHBIX HEOPTaHUYECKUX COeTUHE-
HUI: DKCIIepUMEeHTalIbHBIE TaHHBIE U MeToabl pacyera / A. I'. Mopauesckuii, . b. Cnankos. - 2-¢
u31l., nepepad. u goi. - Cankr-IlerepOypr : Xumus, 1996. - 312 c. (30 3x3.)

4.  Kynpssues, A. A. CocraBieHne XUMHUYECKUX ypaBHEHHUH : y4e0. mocobue miisi BTy30B / A. A.
KynapsiBues. - 6-e u3z., nepepad. u gon. - Mocksa : Beici. mik., 1991. - 320 c. (12 3k3.)

COJAEP KAHUE U METOAUYECKHUE YKA3AHUSA K U3YUEHUIO TEM
JUCIHHUIIVINHBI

Moayas 1. Benenue. [Ipenmer, 3aaauu u 3HaueHNE AUCHUTUIMHBI. OCHOBHBIE 3aKOHBI M TIOHATHUS XU-
MUHU. 3aKOH COXpAaHEHHS MacChl. 3aKOH MOCTOSIHCTBA COCTaBa. 3aKOH SKBUBAJIEHTOB. 3aKOH ABOIaJipo
u cnenctBusa. Knaccudukanus Heoprannyeckux coefuHeHuit. CBONCTBA BaXKHEHIIUX KIACCOB HEOP-
FaHUYECKUX COEIUHEHHI: OKCHUIOB, KUCIIOT, OCHOBaHHH, conel. PeakiimonHast CriocOOHOCTEL BEIIECTB:
XUMHUST U TEepUOAMYECKass CHUCTEMa JJIEMEHTOB, KHCIOTHO-OCHOBHBIE M  OKHCIHUTEIBHO-
BOCCTAHOBUTEIbHBIE CBoOiicTBa BemecTB. Ctpoenne aroma u [lepuoamueckass cucrema
JA.N.Menneneesa. [lepuoIMUHOCT XUMUYECKUX CBOMCTB JIEMEHTOB. XUMHS DJIIEMEHTOB: CBOMCTBA
BOKHEUIIINX METAJIOB M HEMETAJJIOB. XUMHUYECKask CBSI3b U CTpoeHue MoJieKyl. OCHOBHBIE XapakTe-
PUCTUKHN XUMHUYECKOU cBA3U. KoBaneHTHas cBsi3b. JlOHOpHO-aknenTopHoe B3aumojencreue. MonHas
CBsI3b. MeTamuinueckas cBA3b. BomopoaHas cBs3b. BaH-11ep-BaaibCOBBI CHITBI.

HeneBast ycranoBKa. M3yunB TaHHYIO TEMY, KYPCaHT JIOJ>KEH 3HATh: OCHOBHBIE 3aKOHBI U MOHATHSA
XUMUU. 3aKOH COXPAHEHUSI MacChl. 3aKOH ITOCTOSIHCTBA COCTAaBa. 3aKOH SKBUBAJIEHTOB. 3aKOH ABOra-
apo u cneactBus. Kinaccudukainio HeopraHM4eckux coequHeHnii. CBOWCTBa BaXKHEUIIINX KJIACCOB
HEOPraHWYECKUX COCAMHEHUI: OKCUIOB, KUCIIOT, OCHOBaHUM, coneil. Ctpoenne atoma u [lepuoguye-
ckyto cucremy .M. MenneneeBa. Pazsutue npeacrasieHuii o ctpoeHn aroMa. KBaHTOBBIE yuCIa.
DNEeKTPOHHBIE CTPYKTYPHI aTOMOB. [IepHOANYIHOCTD XUMHUYECKUX CBOMCTB AJIEMEHTOB. XHUMHUS dJIe-
MeHTOB. OCHOBHBIE XapaKTEePUCTUKU XUMHUUECKOU cBsi3u. KoBaneHTHas cBsi3b. JJOHOpHO-aK1IENTOPHOE
B3aumoeiicteue. MlonHas cBsa3b. MeTamumyeckas cBsi3b. BogopoaHas cBsi3b.



MeTtoauyecKue peKOMeHIAINHI 10 U3y4YeHUI0 TeMbl. [Ipu n3ydeHnn TeMbl HE0OXOIUMO:
*  M3yunTh MaTepuanbl yaeOHUKOB (YI€OHBIX TTOCOOMIN)

OTBeTUTHL Ha BOIIPOCHI AJId CAMOKOHTPOJIA IO TEMC.

PexomMeHnayemasi Jutepatypa: [ocHOBHas 1-6; monosiHuTensHas 1-4].

Bomnpocsl 111 caMOKOHTPOJIS

*

1. 3aKOH COXPAHEHHUsl MacChl. 3AKOH COXPAaHEHUs 3HEPruU. 3aKOH IIOCTOSHCTBA COCTaBa. 3aKOH
SKBUBAJIEHTOB. 3aKOH ABOIaJipo U CIEICTBHSL.

2. BanentHocTh. CTEnEeHb OKUCIEHUS.

3. Knaccugukaius HeOpraHn4eckux coelMHECHUH.

4. Kakue BemecTBa HazbiBaroTCsa okcugamu? IlpuBenuTte nprMepsl OCHOBHBIX U KHCIOTHBIX OK-

CHUOOB. CocraBbTe YpaBHCHHUEC PC€aKIM1, HA30BUTC NCXOJHBIC BEMIECCTBA U IIPOAYKTBI pCaKIIUH:

5. P,0s5 + Ca(OH); — ...

6. Kaxkue BemrectBa Ha3bIBalOTCs ruapokcuaamu? [IpuBeaute mpuMepsl OCHOBHBIX U aM(oTep-
HBIX TUAPOKCHUIOB. CocTaBbTe YpaBHCHHUE pC€aKIWH, HA30BUTC UCXOJHBIC BCUICCTBA U ITPOAYKTHI pC€aK-
1005078

7. Sn(OH), + NaOH —> ...

8. KBanToBbIC unca.

0. DNEKTPOHHBIE CTPYKTYPHI aTOMOB.

10. [leproIMYHOCTD XUMHUYECKUX CBOMCTB 3JIEMEHTOB.

11.  Hanummute 35meKTpOHHBIE (POPMYIIBI AaTOMOB 3JIEMEHTOB C MOPSAKOBBIMU HOMepamu 25 u 34. K
KaKOMY 3JIEKTPOHHOMY CEMEHCTBY OTHOCUTCS KaXKJIbIM U3 3TUX 3JICMCHTOB?

12. Kakue opbutanu aroMa 3aroIHs0TCS 31eKTpoHaMu panbiie: 45 min 3d; 5S wiu 4p? [Touemy?

13.  Hanwmmmwre 37eKTpOHHYIO (POPMYITY aTOMa 3JIEMEHTa C TIOPSIKOBBIM HOMEpoM 21.

14, KoBasieHTHast CBSI3b.

15. HNonHnas cBs3b.

16. Meramueckas CBSI3b.

17.  BonoponHas CBS3b.

18.  HMcxons u3 3HAUYEHUN SMEKTPOOTPUIIATEIILHOCTH aTOMOB COOTBETCTBYIOLIUX 3JIEMEHTOB OIpe-
nenute, kakas u3 csseit: HI, HCI, BrF — nau6osee nossipHa.

19.  Kakoii coco0 oOpa3oBaHMs KOBAJIEHTHOW CBSA3M HA3bIBAIOT JOHOPHO-aKLENTOpHbIM? Kakue

xuMuyeckue cBsizu uMmerotTcs B monax NHy u BF4 ? YkaxuTe noHop 1 akienTop.

Moaysb 2. DJIeMEHTHl XUMAYECKOW TepMoauHamMuku. [IpenMer u 3amaunm tepmMoguHaMukid. OCHOB-
HbIE XapaKTePUCTUKH TEPMOAMHAMHUUYECKOHN cucTeMbl. DHTanbnus. TemnoBoit s dext. Temnora obpa-
30BaHusA BelecTBa. DHTponus. CBoboaHas sHeprusa ['mb0ca. HanpaBieHHOCTP XUMUUYECKUX MpOIIEC-
coB. 3akoH ['ecca. OCHOBHBIE MOJOKEHUS U ONPEACTICHUS XUMUUYECKOW KUHETUKU. CKOPOCTh XUMHU-
YECKUX peakIuil. 3aKOH JeUCTBUS Macc. BrusHue TemMmneparypsl Ha CKOPOCTh PEaKIUu. DHEPrus ak-
TUBAIlMU. Y paBHEHHE AppeHuyca. [ OMOTeHHBIN U TeTepOoreHHbI KaTalin3. XUMHUYECKOE PAaBHOBECHE.
KoHcTaHTa XMMHUYECKOTO PaBHOBECHS M €€ CBS3h C TEPMOJMHAMHUYECKUMU (yHKIMsIMU. CMerieHue
xumuueckoro pasHosecus. [Ipunuun Jle-Ilarense.

IleneBasi ycranoBka. M3yunB naHHYIO T€My, KypCaHT JOJDKEH 3HATh: DJIEMEHTBl XUMUYECKOU Tep-
MoaMHaMUKH. OCHOBHBIE XapaKTEPUCTUKU TEPMOJUHAMUYECKOM CHUCTEMBbl. OHTaibnus. TernoBoi
s¢dext. Ternnora oOpa3oBanus BemiectBa. DHTponus. CBodoaHas sHeprus ['n60ca. HanpasienHOCTh
XUMHYECKHX TpoueccoB. 3akoH ['ecca. CKOpOCTh M MEXaHU3M XMMHYECKHX IporeccoB. OCHOBHbIE
IIOJIOKEHUS U ONPENIEIICHUs] XUMUYECKOW KUHETUKHU. BinsHMe TeMiepaTypsl Ha CKOPOCTh PEAKIUH.
OHeprusi akTUBalMM. YpaBHEHHE AppeHuyca. | OMOTeHHBIM M T€TOPOT€HHBINM KaTajlu3. XMMUYECKOE
paBHOBecHue. KoHCTaHTa XMMHUYECKOIO PaBHOBECHUS M €€ CBSI3b C TEPMOJMHAMHUYECKUMH (DYHKIHSIMU.
Cwmemenne xumuueckoro pasHosecus. [Ipuanun Jle-Illarense.

MeToanueckue peKOMeH/ 1AM M0 U3YyYeHHI0 TeMbl. [Ipyr n3ydeHun TeMbl HEOOXO0IUMO:
*  M3yuuth MaTepHaibl yueOHUKOB (yueOHBIX TOCOOUIT)
OTBETUTH HA BOTIPOCHI [T CAMOKOHTPOJIS 110 TEME.

7

*



PexoMeHnayemas Jureparypa: [ocHOBHas 1-6; monmosHutensHas 1-4].

Bonpocs! 111 CaMOKOHTPOJIS 3HAHM I

1. Onranbnus. TermoBoit addekr. Temmora 06pa3oBaHus BEHIECTBA.

2. Outponus. CBoboanas sueprust ' m60ca.

3. 3akoH I'ecca u cneqcTBUS U3 HETO.

4, YMeHbIIaeTcs WIM YBETUYMBACTCS DHTPOIHMS NPU Tepexojax; a) BoAbl B map; 0) rpadwura B

anma3s? [Touemy? Boruncioure AS°gg 1utst Kaxkaoro npeBpaiieHus. CuenainTe BEIBOA O KOJTUISCTBEHHOM
W3MEHEHUU YHTPONHH MPH (PA30BBIX U AJUNIOTPOIHUECKUX MPEBPAIICHUSIX.

5. Ha ocHOBaHMM CTaHAApPTHBIX TETUIOT 00pa30BaHMS U aOCOFOTHBIX CTAHIAPTHBIX SHTPOIIHH CO-
OTBETCTBYIOIINX BellecTB BeIUUCIUTE AG9g peakIiuu, MPOTEKAOIICH 10 YPABHEHUIO

4NH3 () + 50, (r) =4NO (1) + 6H20 (1) Bo3moxHa 11 3Ta peakuus Npu CTaHAAPTHBIX YCIOBUAX?

6. CKOpOCTh XMMHUYECKHUX peaKlil. 3aKOH JEeUCTBUS MacC

7. BnusiHue TemnepaTypsl Ha CKOPOCTb pEaKLUU.

8. DHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

0. I'OMOreHHBINM U FeTOPOreHHBIN KaTaln3.

10.  Bo ckoJbKO pa3 yBENIUYHUTCS KOHCTaHTa CKOPOCTH PEAKIMH, €CIH MOBBICUTH TeMIIEpaTypy OT
20 10 50°C, a SHEPrus aKTUBAIMK peakiuu paBHa 80 k/[x/Mob.

11.  Kak u3MeHHTbCSA CKOPOCTh PEaKINH, MPOTEKAIOIIeH B ra30BoH (hase, MpH MOBLIIICHUN TEM- TIe-
parypsl Ha 50 C°, ecnu TemnepaTypHbIi KOAPGHUIMEHT CKOPOCTH JaHHOU peakuuu 27

12. KoHcTaHTa XUMHUYECKOTO PAaBHOBECHSI U €€ CBS3b C TEPMOAMHAMUYECKUMU (QYHKIUSIMHU.

13. Cwmemenne xumudeckoro paBHosecust. [Ipunnun Jle-Illarense.

14.  Koxcranta ckopoctu peakuun pazioxenus N,O, mnporekaromeil 1Mo ypaBHEHMIO

2N,0=2N, +0,, papna 5-10™*. Hauanpnas konuentparus N,O = 6.0 Mons/1. Beruuciure
HayaJbHYI0 CKOPOCTh PEaKIMH U €€ CKOpOCTh, Korja pasznoxutbes 50% N,O.
15. KoncranTa paBHOBecust romorennoit cuctemsl N, +3H, <> 2NH, npu HekoTopoil Temmnepa-

Type paBHa 0,1. PaBHOBecHbIE KOHIIEHTpAllMU BOJOPOJAa M aMMHAKa COOTBETCTBEHHO PaBHBI
0,2 u 0,08 MoB/11. BEIuCINTE pAaBHOBECHYIO U MCXOAHYIO KOHIICHTPAIIHUIO a30Ta.

MonayJasb 3. PactBopsl U ux cBoicTBa. PactBopuMocTs BelecTB B Bojge. OCOOEHHOCTH BOJBI KaK pac-
TBOpUTENs. CrocoObl BBIPAXKEHUsI COCTaBa PacTBOPOB. PacTBOPBI HEANEKTPOIUTOB. PacTBOpHI 3i1ek-
TPOJUTOB. DIEKTPOJIUTHUYECKass Auccouuanus Bojabl. BomoponHblii mokaszarens cpenbl. KoncranTa
nucconuanuu. Crenenp nucconnanuu. Monnele peakuuu B pactBopax. I'maponus. Koncranra ruznpo-
mu3a. Crenens rugponusa. [IponsBeneHne pacTBOPUMOCTH
IleseBasi ycraHoBKa. V3y4nB 1aHHYIO TEMY, KypCaHT JOJKEH 3HaTh: pacTBOPUMOCTh. CriocoObl BbI-
paXeHUsI COCTaBa pacTBOPOB. PacTBOPBI HEANIEKTPOIUTOB. PaCTBOPHI AJIEKTPOIUTOB. DIEKTPOTUTHYIEC-
cKas auccouuanus Boabl. BogoponHslil nokasatens cpenpl. Koncranra qucconnanuu. CreneHs auc-
conuaruu. Monneie peakiuun B pactBopax. ['maponu3. Koncranta runponuza. CTeneHb THIPOIIU3A.
IIpousBeneHne paCTBOPUMOCTH.
MeTtoauyeckue peKOMeHAAMHU 110 U3y4YeHUI0 TeMbl. [Ipu n3ydennn teMel He0OX0IUMO:

*  M3yuuth MaTepHaibl y4eOHUKOB (y4eOHBIX TOCOOUIT)
OTBeTUTH Ha BOIIPOCHI [ CAMOKOHTPOJIS IO TEME.
Pexomennyemasi iutepatypa: [ocHOBHas 1-6; nononHutensHas 1-4].
Bonpocel 11 caMOKOHTPOJIA

*

1. PactBopumocTs. [Iponssenenue pactBopuMoctu. CriocoObl BEIpaKEHHUs COCTaBa PaCTBOPOB.

2. PacTBOpBI 251€KTPOIUTOB. DIEKTPOIUTHYECKAS] TUCCOLMALNASA BOAbI. BomopoaHblil oKka3aTenb
cpeabl. Koncranra nucconunanyu. CTeneHb AUCCOIUALINH.

3. I'maponus. Koncranta ruaponusa. CTeneHs ruapoIus3a.

4. 13 10 kr 20%-Horo pactBopa npu oxiaxzaeHuu Beiaenuwioch 400 r conu. Yemy paBHa NPOILEHT-
Hasi KOHIIEHTpAalKs OXJIaXKIEHHOTO pacTBopa’?

5. IIpu pactBOpeHMM 2,3r HEKOTOPOrO HEINEKTPONUTA B 125 T BOABI TeMmepaTypa KpUCTaIM3aLuu

nonmxkaercs Ha 0,372°C. Berancmnre MOJIBHYK0 MacCy pacTBOPEHHOro BemiecTBa. Kprockonudeckas KOH-
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ctanTa BoxsI 1,86 .

6. Kakue u3 coneii Al(SO4)3, K2S, Pb(NOs3),, KCI noasepratorcs ruapou3y? CocTaBbTe HOHHO-
MOJICKYJISIPHOS U MOJICKYJISIPHOE YpPaBHEHHE THJIPOJIN3a COOTBETCTBYIONIUX cojici. Kakoe 3HaueHue
pH (>7<) umerot pacTBOpHI ATUX COIECH?

Monayiab 4. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CyIIHOCTh IPOLIECCOB OKHUCIEHUS-
BOCCTAHOBJICHHs. BaxkHellne BOCCTAaHOBUTENM M OKUCIMTENU. METOIbl COCTaBJIEHUS YpPaBHEHUMH
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUH.
IleseBasi yctanoBka. V3y4nB JaHHYIO TeMy, KypCaHT JOJDKEH 3HATh: Ba)KHEHMILIME BOCCTaHOBMTEINH,
OKHMCIUTEIN. MeTo/bl COCTaBIEHUSI YPABHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil. Kiac-
cu(UKaIM OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHHA.
MeToanyecKkue peKOMeH/IALHH 110 U3YyYeHHI0 TeMbl. [Ipy n3ydyeHun TeMbl HEOOXO0AUMO:

*  M3yuuTh MaTepuanbl yueOHUKOB (Y4eOHBIX TTOCOOUIA)
OTBeTUTH HA BONPOCHI U1l CAMOKOHTPOJIS 110 TEME.
Pexomenayemas iuteparypa: [ocHOBHas 1-6; nononaHurensHas 1-4].
Bomnpocskl 111 caMOKOHTPOJIS

*

1. BoccranoBurenu. Oxuciautenu. Kraccudukaus OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEak-
LY.
2. Hcxons u3 crenenu okucienus pochopa B coenmaenusx PHsz, H3PO,4, H3POs, onpenenure,

KaKo€ U3 HHUX SBJSICTCS TOJIBKO OKHCIIUTENIEM, TOJIBKO BOCCTAHOBUTEJIEM, U KAKOE MOKET MPOSBISATH
KaK OKHUCITUTENbHBIC, TAK U BOCCTAHOBUTEIBHBIE CBOMCTBA. [louemy?
3. Ha ocHoBaHMM 37€KTPOHHBIX YpaBHEHUMU, pacCTaBbTe KOI()PUIIMEHTHI B ypaBHEHUHU PEAKIIUU,

UIYIIEN 110 CXEME:
PbS+HNO;3 = Pb(NO3),+NO+H,0

Moayib 5. DneKTpoXUMHUYECKHE TPoLecChl. ["abBaHUYECKUN 3JIEMEHT. DJIEKTPOJAHBIC MOTCHIUAIBI.
OJC u ee uzmepenue. CTaHAAPTHBIN BOJOPOIHBIN AIEKTPOA. BomopoaHasi mikana MOTEHIIUAIOB.
VYpaBuenue Hepucera.. Dnexrponus. 3akon Papanes

LeneBasi ycranoBka. M3yunB naHHyr0 TeMy, KypCaHT JOJDKEH 3HaTh: [‘aJibBaHMYECKUN 3JIEMEHT.
Onexrpoausle noteHuuansl. 3/IC u ee usmepenue. CTaHAapTHBIN BOAOPOAHBIN 31ekTpoa. Bonopon-
Has [IKajia moTeHIManoB. YpaBsuenue Hepucra. Dnexrponus. 3akon Dapanest.

Pexomennyemasi iutepatypa: [ocHOBHas 1-6; nononnutensHas 1-4].

Bomnpocel 11 cCaMOKOHTPOJIsA

["anpBaHMYECKUI 3I€MEHT. DIEKTPOIHbIE TOTEHIIUAIIBI.

CranniapTHBIH BOJOPOIHBIN 311eKTpoa. BoopoaHast mikana NOTEHIIMAIOB.

HNoHOCENEeKTUBHBIE JIIEKTPOBI.

Onexrponus. 3akoH Dapanes.

CocraBbpTe CXe€My rajlbBaHHUYECKOI'O AJIEMEHTA, COCTOAIIEr0 U3 IJIACTUH LIMHKA U Kenesa, Io-
I'PY’KEHHBIX B paCTBOpPBI UX cosel. Hanummre 351eKTpoHHbIE ypaBHEHUS IIPOLIECCOB, TPOTEKAIOIINX Ha
aHoze 1 Ha katoje. Kakoi koHueHTpanmu Hajgo OblI0 OBl B3ATh MOHBI Xkelne3a (Mojb/i) , 4roosl D/1C
JJIEMEHTA CTaJla PaBHOM HYIIIO, €CIIU [Zn2+] =0,001 momnb/n?

arwhE

Moayasb 6. Kopposus. OcHOBHBIE BUIbI KOPPO3UU. MeTO/IbI 3alllUThl METAJJIOB U CILIABOB OT KOPpPO-
3HH.
LeneBass ycranoBka. M3yuyuB JaHHYIO TeMy, KypCaHT JOJDKEH 3HATh: OCHOBHBIE BUJBI KOPPO3UU.
MeTo/bl 3aIIUTEl METAJIJIOB U CILJIAaBOB OT KOPPO3HH.
MeTtoauyeckue peKOMeHAAMHU 110 U3y4YeHUI0 TeMbl. [Ipu n3ydennn reMel He0OX0IUMO:
*  M3yuuth MaTepHaibl yueOHUKOB (yu4eOHBIX TOCOOMIT)
OTBeTUTH Ha BOIPOCHI [ CAMOKOHTPOJIS TIO TEME.
Pexomennyemasi iuteparypa: [ocHOBHas 1-6; nononuutensHas 1-4].
Bomnpocsl 111 caMOKOHTPOJISE
1. Koppo3usi. OCHOBHBIE BUIBI KOPPO3HH.
2. MeTo/1bI 3aIIUTHI METAJJIOB U CIIJIABOB OT KOPPO3UH.

*
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3. Kenesnoe usnenue nokpeuin HukeneMm. Kakoe 3To mokpsiTue — aHoaHOe WK katogHoe? Co-
CTaBbTE ICKTPOHHBIE YPABHEHMsI aHOIHOIO M KaTOJHOTO IPOLECCOB KOPPO3UHU ITOTO M3ICINA MPU
HapyLICHUH MOKPBITUSA BO BIAXKHOM BO31yX€ M B XJIOPOBOJOPOIHOM KucioTe. Kakue mpoayKTsl KOp-
po3un 00pazyroTcs B 000UX CIIydasix?

4. CocTaBbTe 3J1EKTPOHHBIE YPaBHEHUS aHOJAHOI'O M KaTOAHOIO MPOLIECCOB C KMCIOPOIHOM U BO-
JTOPOAHOM AeToisipu3anreil mpyu KOppo3uH Mapsl MarHuii — HUKeb. Kakue mpoayKTsl KOppo3uu 00-
pa3yloTcsi B IEPBOM M BO BTOPOM CITydasix?

Moayasb 7. KommiekcHsie coenunenus. HomeHkaTypa KOMIUIEKCHBIX COeIMHEHUN. Baxkueiimme tu-
bl KOMIUIEKCHBIX COEIUHEHUN. XHMMHUYECKas CBA3b B KOMIUIEKCHBIX CO€IMHEHHsX. Jluccorumanus
KOMIUIEKCOB B BOJHBIX pacTBopax. [IprMeHeHrne KOMIUIEKCHBIX COeAMHEHUN.
HeneBast ycranoBka. V3yunB 1aHHYIO TeMy, KypCaHT JIOJDKEH 3HATh: HOMEHKIIATYPY KOMIUIEKCHBIX
coequHeH. BaxkHeilye TUIbI KOMIUIEKCHBIX COeUHEHUI. XUMUUecKasi CBSI3b B KOMILJIEKCHBIX CO-
eauHeHusx. Jluccommanusi KOMIJIEKCOB B BOJHBIX pacTBopax. [IpuMeHeHne KOMILJIEKCHBIX COEIUHE-
HHU.
MeTtoauyecKue peKOMEHIAIMHU 10 U3y4YeHUI0 TeMbl. [Ipu n3ydeHnn TeMbl HEOOX0IUMO!

*  M3yunTh MaTepuasibl yaeOHUKOB (Y4€OHBIX TTOCOOMIN)
OTBeTUTH HA BONIPOCHI JIsI CAMOKOHTPOJIS T10 TEME.
Pexomennyemas tuteparypa: [ocHOBHas 1-6; nononHutensHas 1-4].
Bomnpocsl 111 CaMOKOHTPOJISA

*

1. HomMmeHknatypa KOMIUIEKCHBIX CO€UHEHUN.

2. Baxxneiuye TUIIbI KOMILIEKCHBIX COCIMHEHUN.

3. XHMHYECKas CBS3b B KOMIUIEKCHBIX COEAMHEHMsIX. Jlucconmanns KOMIUIEKCOB B BOIAHBIX pac-
TBOpaXx.

4, CocTaBpTe KOOpPAMHALMOHHBIE (DOPMYIIBI CIEAYIOMINX KOMIJIEKCHBIX COEAMHEHUM KoOaibTa

:CoCl3-6NH3;, CoCl3-5NH3; , CoCl3-4NHj3. KoopauHanuonnoe uncio kobdaiapra ( 111) paBHO miecT .
Hanummre ypaBHEHHs TUCCOLMUAIMU 3THX COEAMHEHHH B BOIHBIX PacTBOPAX .

5. Omnpenenute, YeMy paBHBI 3apsiji KOMIUIEKCHOTO MOHA, CTEIICHb OKUCIICHHS W KOOPAWHAIIUOH-
HOe uucio cypbMbl B coemuHenusix RbD(SbBrg), K(SbClg), Na(Sh(SOy),). Kak muccouuupyror 3tu
COEIMHEHHUS B BOJHBIX PacTBOpax?

MoayJb 8. CBOICTBa AUCHEPCHBIX CUCTEM: T€T€POT€HHOCTh, AUCIEPCHOCTh, YCTOMYMBOCTh. Kiaccu-
¢bukanusa qucnepcHbIX cucteM. [1eHbl, IMyIbCHH, CYCTIEH3UH, a9PO30JIH, KOJIOUIHBIE PACTBOPHI.
HeneBass ycranoBka. M3ydnB JaHHYIO TeMy, KYpCaHT JOJKEH 3HAThb TaKUME CBOMCTBA JUCIEPCHBIX
KaK T'€TepOreHHOCTh, AUCIIEPCHOCTh, ycToMunBoCTh. Kitaccuukanuio aucnepcHsix cucreM. CBoicTBa
U CIOCOOBI MOTYYEHHs] BaXXHEHIINX MpeICcTaBUTENIeN TUCIEPCHBIX CUCTEM: MEH, 3MYJIbCUMN, CyCIIeH-
3UH, a3P030JIeH, KOJUIOUIHBIX PACTBOPOB.

MeTtoanyeckue peKOMeHAAUMH 10 U3YyYeHHIO TeMbl. [Ipy n3ydeHun TeMbl HEOOX0IUMO:
*  M3yunth MaTepuaisl yueOHUKOB (yueOHBIX TOCOOUIA)

OTBeTUTH HAa BOIIPOCHI I CAMOKOHTPOJIS.

Pexomenayemas iutepartypa: [ ocHOBHas 6).

Bonpocel 11 CaMOKOHTPOJIS.

*

1. TTonsTHe «IHMCTIEPCHBIE CUCTEMBD) UX T€TEPOT€HHOCTh U JUCIIEPCHOCTb.

2. Knaccuduxanus TucrepCHBIX CHCTEM.

3.KommonHpie pacTBOpPBI: CBOHCTBA, IMTOTyYSHUE, METOIBI OYHCTKH.

4 ITpaBuno @asHca. CTpoeHHe MULIEIIIBI KOJJIOMIHBIX PaCTBOPOB.

5.[1onydeHre KOTOUIHBIX PACTBOPOB METO/IaMU KOHACHCALIUU U IUCIIEPIrUPOBAHMS.

6./lnanus, anekTpoanann3, yibTpaduiabTpanus, Kak METOIbl OYMCTKH KOJUIOUIHBIX PACTBOPOB.
7.YCTOMUMBOCTD U KOATYJISIMS JUCTIEPCHBIX CHCTEeM. BHIIbI yCTOMUMBOCTH AMCIEPCHBIX CUCTEM: arpe-
raTUBHAsA, CCIUMEHTALIMOHHAS.

8.3aKOHOMEPHOCTH KOAryJISuy KOJJIOUIHBIX PACTBOPOB JIEKTPOJIIMTAMH: TIOPOT KOATYIISAINH, TMPaBH-
na lynene-T'apau.

10



9.IloBepxHocTHO-akTHBHBIC BemecTBa (IIAB): kimaccudukanms.

10.9konoruyeckue npodiaemsl npumenenust [1AB.

11.9mynbcuu: METOIBI TTOJTyYEHHUsI, CBOHCTBA.

12Cycnen3uu: MeTo1bl IOJy4eHHUs, CBOMCTBA.

13.I1eHbl: METOBI IOIY4YEHHUS, CBOICTBA.

34. Aspo3onu: CBOICTBa, MPUMEHEHHE. DKOJIOTUYECKHUE MPOOIEMBbl, CBSI3aHHbIE C NMPAKTHYECKUM HC-
MOJIb30BaHUEM a3PO30JICH.
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PELHEH3MA

Ha METOJMYECKHE YKa3aHUs K CAMOCTOATEIbHOM paboTe KypCaHTOB

[0 TUCLUILINHE «XHUMUS
it cuenquansHoctr 25.05.03

TexHu4Ueckas 3KCIUTyaTalus TPAHCIOPTHOTO Painoo00py10BaHHS

MeTtoauueckue ykazaHus K CaMOCTOSITENIbHOM paboTe cocTaBiieHbl B cooTBeTcTBHH ¢ Dene-
PAJIBHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO 0OpA30BaHUS 110 HAIMIPABIICHUIO
noAroToBkH (crenuanbHocTh) 25.05.03 TexHUueckas SKCIUTyaTalus TPAHCIIOPTHOTO Pagnoo0opyio-
BaHMS, YTBEPKJICHHOTO MpUKa3oM MuHHUCTpa oOpa3zoBanus U Hayku PO Ne 1166 12.09.2016 r., y4eo-
Horo 1ana B coctase OIIOII mo nampasieHuto nmoaroToBku/crnenraibHocTu 25.05.03 TexHuueckas
IKCIUTyaTalusl TPAHCIOPTHOTO PaJMO000pYIOBAHUS, HAIMPABICHHOCTH (MPOQUIIIO)/CriCIuaH3aiH
TexHu4eckas SKCIUTyaTalys ¥ PEMOHT pagruo000pyA0BaHUS TPOMBICIOBOTO (hJI0Ta U YTBEPKICHHBIM
PEKTOPOM.

B cooTBercTBUM ¢ yueOHBIM IIaHOM MOATOTOBKHU crenuanuctoB 25.05.03 Texuuueckas
JKCIUTyaTalusi TPAHCIIOPTHOTO Paro000pyI0BaHMs, YTBEPKIeHHBIM YueHbiM coBetoM OI'BOY BO
«MI'TY», npu u3ydyeHuu AUCHUNIUHBI "XuMuga" Ha CaMOCTOSTEIbHYIO pabOTy CTYJIECHTOB OTBO-

nutcst 36 yacoB At ouHOM popmbl 00yueHus U 87 4yacoB s 3204HOM PopMBbI 0OyUEHUSI.

MeTtoanyeckue yKa3aHHus K CaMOCTOSITENIbHON paboTe CTYACHTOB COAEpIKaT OOIIMe OpraHu3a-
IMOHHO-METOIMYECKNE YKA3aHUSI, TEMATHYECKHI IJIaH, CIUCOK PEKOMEHYEMOM JIMTEPATypbl, BOIIPO-

Chbl 1 3a/1aHU TJIs1 CAMOIIPOBEPKHU 110 KaXJ0M TeMe TUCIUILINHBI.

PexoMeHIyr0 MeTOIMYECKHE YKa3aHUS K WCIOJB30BaHUIO B CAMOCTOSITEIIEHON paboTe KypCcaHTOB IO
muctumuinHe «XuMus» st crienuaibHocT 25.05.03 Texaudeckas dKCIUTyaTamusi TPAHCIIOPTHOTO

pannoo6opy10BaHMU.

[Ipodeccop kadenpsl xumuu ITerposa JL.A.
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