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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUIIJIMHbI

Heab ocBOEHUS MUCIMILIMHBI TOATOTOBKA 00YYAIOIIMXCS 0 HAMpaBJIeHUIO moaroToBku 15.03.02
«TexHONOTrMYECKE MAIMHBI B 000PYI0BAaHUEY TIOCPEICTBOM 00ECIICUCHUS 3TANOB (DOPMUPOBAHUS KOM-
nereHui, npexycMoTpeHHbx @I'OC, B yacTH MpeCTaBICHHBIX HIDKE 3HAHWM, YMEHUN U HABBIKOB, BbI-
MOJIHEHUE HAYYHO-UCCIIEJIOBATEIBCKOTO BUIA MTPO(eCcCHOHATBHOM 1eATeThHOCTH.

3apaum: sBIIIETCS W3Y4YEHHE MOHATHUMHOTO amnmapara JAWCIIUIUIMHBI, OCHOBHBIX TEOPETUYECKHUX
MOJIOKEHUH ¥ METOJIOB, IPUBUTHE HABBHIKOB MIPUMEHEHUS TEOPETUUYECKUX 3HAHUM ISl PEIICHUS MPAKTH-
YeCKHX 3aJad.

2. MECTO JMCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucnurmmuaa b1.5.07 « XuMust» 0THOCHTCS K 0a30BO# 4acTH MPOTPaMMBI.

Jst uzyyeHust JTaHHOM AUCITUIUTMHBI HEOOXOIMMBI 3HaHUSI, YMEHHS U HAaBBIKU, POPMUPYEMBIE T10-
CJIeIYIOIINX AUCIUIUIMHAMMU.

b1.0.04 «Briciias maTeMaTukay

b1.0.05 «®uzuka

[lepedensr mocienyOUUX AUCHUILUIMH, JJII KOTOPBIX HEOOXOJUMBI 3HAHUS, YMEHUS U HABBIKH,

(dbopmHpyeMble JAHHOM TUCIUIIMHOM:
b51.0.20 «Teoperndyeckne 0CHOBBI (PHU3UKO-XUMHUYECKOTO aHATTN3a)
3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUITJINHBI

OcBoeHue AUCHUIITIMHBI HAITPABJICHO HA (I)OpMI/IpOBaHI/Ie 9JICMCHTOB CJICAYIOIINUX KOMIIETCHLIUI B

cootBeTcTBUM ¢ @I'OC BO u OIIOII BO no nanHOMy HarpaBieHHIO TOATOTOBKH:
ITepedyens miIaHMpPyeMbIX pPe3yJIbTATOB 00YyYCHHS MO TUCHUIVINHE

Komnerenuus

NHauKaTOpbI J0CTHKEHUSA
KOMIIeTeHIMI

Pe3yabTaTnl 00yyeHus

OIIK-1Cnocoben npume-
HSITh €CTECTBEHHOHAYYHBIC
U O0ILeNH)KEHEepHbIE 3Ha-
HUS, METO/Ibl MaTeMaTHye-
CKOTO aHaJIn3a U MOJICIIH-
poBaHus B npodeccro-
HAJIbHOU JIeSITEILHOCTH;

OIIK-1.1 Mcnonp3yeT BO3MOXK-
HOCTH COOTBETCTBYIOIIETO (hU-
3MKO-MaTeMaTUYeCKOro arnmapa-
Ta MpH peleHnH npogeccuo-
HAJIBHBIX 33149

3HATD: OcHOBHBIE 3aKOHBI
XUMHUYECKONM HAYKH, BO3MOXK-
HOCTb HX TPUMEHEHHS IIpU
peleHnn npodeccCrOHATbHBIX
3a1a4

YMETDb: npumeHsaTh 3aKOHBI
€CTECTBEHHOHAYYHbIX JIUCIIH-
IUIMH TpU pelieHuu mpodec-
CHOHAJIBHBIX 33]1a4
BJIAZIETD: npuemamu mnpak-
TUYECKOIO0 IPUMEHEHUs Teo-
PETUYECKUX 3HAHUU

OIIK-1.2 TIpumeHsieT METOIbI
aHaJgn3a U MOACIIUPOBAHUS MIPU
pelieHnu TpodhecCUOHATBHBIX
3a7a4

3HATD: meronasl aHamm3a u
MOJICIUPOBAHUS  XMUMHYECKUX
MPOLIECCOB

YMETD: npuMeHsATh H3y4eH-
HbIE METO/IbI Ha MPAKTUKE
BJIAJIETD: naBbikamMu aHamu-
3a U MOJEJIHMPOBAHUS TIPU pe-
mIeHUH  TPOo(eCcCCHOHATBHBIX
3a7a4
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4. CTPYKTYPA U COAEPKAHUE JUCIUII/IMHBI

CTpyKTypa AMCUMILIMHbBI:

CemecTp 1 ;:EUE:T:!E WMITOnO 33 KypC
ARATSMAISTI U3008 ARIDSWNASSIIN L3508 ARDSWAISTOA U3008 E1-
Nz (M=gewc HEAWSHOSIHE - - - K&$ CewmecTp
G2 | somra | ¥ | nee | no | mo |wen | oo [MoTR| 3R [FREERRERRns e | % | pex | neo | me [wen | oo [RoTR| BR | TEEETR|ETRR | b | K9 | nee | neo | mo [wen | oo [FOTR|momn| TR
TAKT. one TIKT. one TAKT. one
& from v [ = [t80[s2]a¢faz[te| [eaaec]5] | N Y O I I O [ = [1s0]eaa¢fazte] [e2]ze[5 | [18 ] ¢

OBO3HAYEHUAA:

Buabl npoMexyTO4YHON aTTecTAMU (BUIABI KOHTPOJIA):
OK3 - DK3aMCEH;

3a0 - 3a4eT ¢ OILEHKOM;

3a — 3a4eT;

Buasbi pador:

KonTakT. — KoHTakTHas paboTa 00yJaromuXCs C MPENoaBaTeNeM;
JIek. — NeKIMOHHbBIC 3aHATHS,

Jlab.— naGoparopHbie paboThI;

[Ip. — npakTHYeCKHE 3aHATHS;

KPII — kypcoBas paboTa (KypcoBOii IPOEKT);

PI'P — pacuetHo-rpaduyeckas padbora (pedepar);

CP — camocTosaTensHas paboTa CTY€HTOB;

3.€.— 00BEM JUCIUIIINHBI B 3aYETHBIX CIMHHUIIAX.
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Conep:xaHue TMCUUTILTHHBI:

Ne

HaumeHoBaHNe BUAOB 3aHATHIL 1 TEMATUK, COACPKAHUEC

1

JIEKIIUOHHBIE 3aHATHs 17 mT. mo 2 yaca:
1. 1. XumMueckasi CAMBOJIMKA, HHACKCHI U KOAPPUITUEHTH. MOJb, MOJIIpHAst Macca, XUMHU-

YeCKUI 3KBUBAJIEHT, MOJIIpHAsl Macca SKBUBaJleHTa. CTEXMOMETPUUECKHE 3aKOHBI.
Crpoenune atoMa. XUMHMS U IEPUOJUUECKASI CUCTEMA DJIEMEHTOB.

1.2.Xumus u nepuoanyeckas cucrema 3neMeHToB. Ctpoenue atoma. KBaHTOBO-
MexaHu4ecKkas Mojenb. KBaHTOBbIE unca.

1.3.OCHOBHBIE TPUHIIMIIBI 3ATIOTHEHUS ATOMHBIX OpOUTase: MpaBUIO HAaUMEHbIIEH
sHepruu, 3anpet [laynu, npasuio I'ynaa, npasuiia KiieukoBckoro. DneKTpOHHbIE
dopmysl. [Tepuoanueckwuii 3akoH J[.M. MenneneeBa. DHepreTKa XUMHUECKUX MTPO-
LIECCOB.

1.4.OcHOBHBIE BUJIbI XUMUUECKOM CBSI3U. OCHOBHbBIE XapaKTEPUCTUKH CBSI3U: JIJIMHA,
SHEprus, BAICHTHbIN yroi. Monnas cBsa3s. KoBanieHTHas cBsA3b. MeTO/ BaJIEHTHBIX
cBszeit (BC) — ocHOBHBIE MTOJIOKEHUS METO/1a, G U T-CBSI3U.

1.5.00MeHHBI U JOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHON CBSI3H.
Teopus rubpuauzanuu aToMHbIX opouTtaneil. [lonsipHOCTb, HACBHIIEHHOCTh U
HaIpaBJIEHHOCTH CBsI3U. KoMIIJIEeKCHBIE COeIMHEHUs: CTPOEHHUE, COCTaB, BUJIbl. Bogo-
poJiHas CBsA3b. XUMHUYECKOE U (pa30BOE paBHOBECHE.

1.6.ArperaTHble COCTOSIHMSI BELLIECTB. DHEPreTHKa XUMUYECKUX MTPOLIECCOB, XUMUYECKOE
u ¢a3oBoe paBHOBecHe. TepMouHaMUKa. DHepreTudeckne 3PPeKThl XUMUUECKUX
peakuuii. BHyTpeHHss sHeprus v SHTaIbIUA. TernaoBbie 3pGEKTh XUMUYECKOH peak-
1uu. 3akoH ['ecca. OHTponust. OKUCINTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BE-
LIECTB.

1.7.HamnpaBiienne u mpeaen MpOoTeKaHUs XUMHUYECKHX PEaKUUi B U30JMPOBAHHBIX CH-
cremax. BzanmocBs3p Mex 1y sHeprueit [ mo06ca m KOHCTaHTOM paBHOBECHs. XHUMUYE-
CKasi KHHETHKA: CKOPOCTh PEAKIIMK U METOJIbl €€ PEryJIUpOBaHus, KouebaTeIbHbIe pe-
aKUMU. 3aKOH JIeHCTBUS Macc. 3aBUCUMOCTb CKOPOCTH peaklUy OT TEMIEPaTyphl.

1.8.ITpaBuno Bant-I'odda. Ypasuenue Appenuyca. Karanuzaropsl. OcoG6eHHOCTH KaTa-
JUTHUYECKUX TPOLIECCOB, BUIBI U MEXAHU3MBbI KaTaln3a. DHEPIrysl akTUBauu. ['oMo- u
rereporeHHsi Katanu3. OTanune HeOPraHnYeCKUX KaTaau3aTopoB OT Ouooruye-
CKHX. DJIEKTPOJIN3 PACIIaBOB M BOJHBIX PACTBOPOB AJIEKTPOJIUTOB.

1.9.Xumnueckoe U pa3oBoe paBHOBECHE B TOMO- M Fe€TEPOreHHBIX cucTemMax. CMmeleHue
paBHOBECHS B LIETISIX OAHOCTOPOHHETO MpoTekaHus peakuuu (npuHun Jle-1latense).

1.10. KoHcTaHTa paBHOBECHS, CBSI3b KOHCTAHTHI PABHOBECHUS C U3MEHEHUEM SHEPTUU
['u66ca. [ToBepXHOCTHBIE SIBJICHUS U COPOITMOHHBIE TPOIIECCHI.

1.11. WneanbHblid pacTBOp. KomMraruBHele CBOWCTBA pacTBOPOB: OHM)KEHUE MAPLIH-
aJIBHOTO JABJICHUS IIapa PaCTBOPUTENS HaJl paCTBOPOM, IIOBBILIEHHE TEMIIEPATYPHI
KHUIIEHUs, TOHWKEHUE TEMIIEpaTypbl 3aMep3aHus 3aKoHbI Payiist, ocMoTHYeCKOe 1aB-
JeHue. DneKTponuTuueckas auccounanusi. CUibHbIC AIEKTPOIUTHI. AKTHUBHAs KOH-
LEHTpalMsT MOHOB B PAaCTBOPE, KOAPPHUIMEHT aKTUBHOCTH, HOHHASI CHJIa PaCTBOPA.

1.12. ManopactBopumbie 3J€KTpoauThl. [IponsBenenne pacTBopuMocTH. Peakiiuu B
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pacTBopax MeKTpouToB. Ci1adbie AMEKTPOIUTH. 3aK0H pa3zbasieHus OcTBaIbaA.
HNonHoe npousseneHue Boabl. BonopoaHbIN IOKA3aTellb.

1.13.  T'unpponus cosel, ero TUIbI, BbIKcieHne pH pacTBopa ruAponu3yromencs Cou.
JlucniepcHbIE€ CUCTEMBI.

1.14. T'upponus coneil. MamopacTBOpUMBbIE AIEKTPOIUTHI. [IponsBeaenre pacTBopu-
MocTu. M3y4nTh HEKOTOpBIE CBOICTBA BOJHBIX PACTBOPOB COJICH, CBSI3aHHBIX C PeaK-
[Mel TUAPOIN3a, BBIICHUTh CIIOCOOBI CMELIEHHS pABHOBECHS THPOJIH3A.

1.15. O3HakomIIeHHUE C YCIOBUAMU 00pa30BaHUs U PACTBOPEHUS OCAIKOB MaJlIOPaCTBO-
PUMBIX JIEKTPOJIUTOB, OCBOUTh METOJUKY PAaCU€TOB, CBSI3aHHBIX C IPOU3BEICHUEM
pacTBOPUMOCTHU

1.16. Tunest OBP. CBs3b crpoenus aroma ¢ OB criocoOHOCTBIO BELIECTB.

2 nabopaTopHble paboTel 16 miT. o 2 yaca:

2.1. DKBUBAJICHT U MOJISIPHAsi Macca KBUBAICHTOB. O3HAKOMUTHCS C MOHATUEM SKBHBa-
JIEHTA; ONpPENEIUTh HEU3BECTHBIM METaul MO HKCIEPUMEHTAIbHO HAaWJIEHHON MOJSPHOU
Macce ero SKBUBAJICHTOB.

2.2. KoHueHTtpanus pacTBOpoB. [IpuroroBUTh pacTBOp COIM 3aJaHHON KOHLUEHTpAUU U3
KoHIIeHTpupoBaHHOTO (10%-r0) pacTBOpa TOM K€ COIH, MPUOOPECTU HABBIK OINPEICIICHUS
IUIOTHOCTU PACTBOPOB C MTOMOIIIBIO apeOMETpa, U3yUUTh Pa3IuYHbIE CIIOCOOBI BBIPAKEHUS
KOHIICHTPAILIUUA PACTBOPOB.

2.3. DNEeKTPOHHOE CTPOEHUE aTOMOB M OJJHOATOMHBIX HOHOB. MI3y4uTh aKTUBHOCTHU aTO-
MOB 2JIEMEHTOB B 3aBUCIMOCTH OT AJIEKTPOHHOTO CTPOEHUS aTOMHOM 000JI0YKH.

2.4. Buipl XUMHUYECKOM CBSI3M B KOMIUIEKCHBIX COEAMHEHUX. M3yunTh MOHHYIO, JOHOP-
HO-aKLENTOPHYIO ¥ KOBAJIEHTHYIO MOJISIPHYIO CBA3H, IPUCYTCTBYIOIINE B KOMILIEKCHBIX
COC/IMHCHUSIX.

2.5. Onpenenenue TemnoBoro 3¢ dexra pactBopeHus. Hayuntbes sKkCriepuMeHTaIbHO C
MTOMOIIIBIO KAJIOPUMETPA OTPEEIATh TEeTUIOBbIE AP (EKThI PACTBOPEHUS PA3JIMUHBIX Be-
LIECTB B BOJIE

2.6. Onpenenenue TernoBoro 3¢ dexra pactBopeHus. Haydutbcst sKCriepuMeHTaIbHO ¢
MTOMOIIIBIO KaJIOpUMETPaA OIpPENesITh TeIIoBbIe 3(PPEeKThl paCTBOPEHHs Pa3INMYHBIX Be-
IIECTB B BOJIE

2.7. DKCEPUMEHTAIBHO U3yUUTh 3aBUCHUMOCTH CKOPOCTH TOMOTE€HHBIX U FE€TEPOre€HHBIX
peaKkIuii OT pa3aTuYHBIX (PAaKTOPOB — KOHIICHTPAIIUH PEArHPYIOMIUX BEIIECTB, TUIOMIATN
MOBEPXHOCTHU pa3jiesa, KaTalu3aTopoB.

2.8. BnusHMe KOHUEHTPAIIMU BEIIECTB HA XMMHUYECKOE paBHOBecHE. 3yunTth BIusHUE
M3MEHEHUs KOHILIEHTpAlMi pearupyomux BEIIeCTB U MPOJYKTOB PEAKIIMU HA CMEIICHUE
XUMHUYECKOro paBHOBecus; DpdexkTuBHOCTh npuHIuna Jle-Ilatense.

2.9. Bopopoanslii nokaszatens cpeasl pH. Hayuntses onpenensite BOAOPOIHOTO MOKa3a-
TeJsl cpenbl MeTogaMu pH-MeTpuu 1 BU3yalibHOTO KOJIOPUMETPUPOBAHUS; OCBOUTH HABBI-
KH pacueToB pH BOJHBIX pacTBOPOB CHUIIBHBIX M CIA0BIX KHCIOT U OCHOBAaHUI

2.10. I'mpoponus coneil. ManopactBopumbie 3JeKTpoJIUTHL. [Ipon3Benenre pacTBopumo-
cTU. M3yunTh HEKOTOpHIE CBOMCTBA BOJAHBIX PACTBOPOB COJIEH, CBA3AHHBIX C peakluen
THUAPOJIN3a, BEISICHUTH CITOCOOBI CMEIICHHS PAaBHOBECHS THIPOJIN3a

2.11. O3HaKOMJICHHE C YCIIOBHSIMU 00pa30BaHUs U PACTBOPEHHSI OCaIKOB MaJIOPacTBOPH-
MBIX 3JIEKTPOJINTOB, OCBOMTh METOJIUKY PACUYETOB, CBSI3aHHBIX C IPOU3BEJACHUEM PAaCTBO-
PUMOCTH

2.12. OKHACIUTENBHO-BOCCTAHOBUTEIBHBIE TPOLECChl. O3HAKOMUTBCS C OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIMHU CBOMCTBAMHU HEKOTOPBIX BEIIECTB.

2.13. Metoiuka COCTaBJICHUSI YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM C
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MOMOIIIBIO0 METO/IA TIEKTPOHHOTO OaaHca.

2.14. 9JIC n HanpspKeHUE METHO-IIMHKOBOIO rajlbBAaHUYECKOro 3sieMeHTa. OBiageTh
METOJMKON COCTABJICHHS TaJIbBAHMYECKUX LIETIEH U U3MEPEHUsT HAIIPsHKEHUS TajlbBaHUYe-
CKHUX 3JIEMEHTOB.

2.15. KonnuecTBeHHbIE 3aKOHOMEPHOCTH TPOILIecca IEKTPOIIn3a

2.16. DnexTposnn3 pacTtBopa cynbbara HATpHs HA HHUKEJICBBIX AJICKTPOJAX

3 | npakTUuecKue 3aHATUSA 8 WIT. 0 2 yaca:

3.1. DxBuBasieHT. MossipHas Macca skBuBajieHTa. CriocoObl BEIPAKECHUSI KOHIIEHTPAIIH
pacTBOpOB

3.2. Ctpoenue aroma. CocTaBieHHE ANEKTPOHHBIX, ITEKTPOHHO-Tpaduueckux Gopmyi
anemeHToB. KoHTponbHas pabora.

3.3. Buabl xumuyeckoii cBa3u. CocTaBieHre aTOMHO-OpOUTANIBHBIX cXxeM. MeToJ Ba-
NeHTHBIX cBs3el. KonTposnbHas padora.

3.4. TepmoauHamuueckue pacueTsl. OnpeaeneHyue TerIoThl PACTBOPEHUS KAIOPUMETPH-
YECKUM METOJIOM.

3.5. Xumuyeckasi KUHETHKa. PellleHre TUIIOBBIX 3a/1a4.

3.6. Xummueckoe paBHoBecue. KoHTponbHas paboTa.

3.7. Pemenue 3amau Ha onpenenenue pH B pactBopax snextponutoB. [lonbop koadpdu-
nueHToB B OBP.

3.8. N'anpbBanmyeckuii anemeHT. CoctaBieHue cxeM sJekTposn3a. Kopposus meraios.

4 | PacuerHo-rpaduueckas padbora:

1.MonspHas Macca SKBHBAJICHTOB MeTasuia paBHa 56 r/Mmoinb. CKOJIBKO MIT KUCIOpoa 00-
pasyercs Mpu pas3iokeHuu 2,56 T OKCHJIa 3TOTO MeTalIa.

2. Ckonbko Mt 10% (1o macce) pacTBopa cepHOM KUCIOTHI (II0THOCTH 1,07 1/cM3) HyX-
HO B3sTh 1iis ipurotosieHust 500 mut 0,1 H pactBopa? Paccuuraiite TUTP U HOPMATBLHYIO
KOHIIEHTPALIUIO MPUTOTOBJIEHHOT'O PAaCTBOPA.

3. st pnieMeHTa BaHaIUs HAITUIIUTE TTOJTHYIO JJIEKTPOHHYIO (DOpMyITy 2JieMeHTa. YKa-
XKUTe (POPMHUPYIOIIHIA STEKTPOH M €r0 KBAaHTOBBIE YUCIIA, a TAK)KE MPUHAIEKHOCTD K Ce-
MEUCTBY. 3aMHIINTE COKPALIEHHYIO AIEKTPOHHO-Tpadudeckyro hopMyy aToMa, pacmpe-
JIeNIMB BaJICHTHBIE DJIEKTPOHBI 110 YIHEPTETUUECKUM SUEeHKaM JIJIsl HeBO30YKJIEHHOTO U
BO30YXICHHOTO COCTOSIHUSA, U OTIPEJIETTUTE BCE BO3ZMOXKHBIE BAICHTHOCTU. ONUIITIUTE TI0-
JI0’KEHHE JIaHHOTO 3JIEMEHTA B IEPUOINYECKON CUCTEME U KPATKO 0XapaKTEPU3YHUTE €ro
CBOMCTBA C TTO3UIIMIA CTPOCHHS aTOMA.

4.0npenenute xapaktep cBszei B Mosekysne CrOHBr2. [To metony BaieHTHBIX CBs3€i
ob0wsacauTte crpoerue mojekyiasl CHCI=CCI2. 300pa3uTte mpocTpaHCTBEHHOE CTPOCHUE
(aroMHO-0OpOUTANIBHYIO cXeMy). OIEHUTE TUTOBHBII MOMEHT KaX10# CBsI3U (OTHOCH-
TEIBHO HYJIA).

5. Ans ypaBuenus peakiuu 2Fe203 (k) +3C(x) = 2Fe(k) + 3CO(r) yka3ath, Kak MEHsIETCS
sHTponusa cucteMbl. Paccuntate DH0298, DS0298, DG0298 xumMuyecKkoil peakiuuu u
OTIPEICTUTh, KAaKOH (IHA0- WM IK30TEPMUUYECKON) SBISETCS TaHHAS PEAKIIHs, BO3MOMXKHO
JIM IPOTEKAHUE €€ TPU CTaHJAPTHBIX YCIOBUAX. PaccUnTaTh KOHCTAHTY M TEMIIEPATYPyY
paBHOBECHSI pEaKIIMU U YKa3aTh, IPU KaKUX TeMrieparypax (*0ompmmx win MeHbmx Tp)
peakmus OyaeT oHa MpoTeKaTh camonpou3BoibHO. Paccuntats Kp ipu T =Tp + 500 K u
CeNaTh BHIBOJ] O HAMPABIEHUH CAMOIIPOU3BOIBHOTO IPOTEKAHUS PEAKIIMU TTPU TaHHOU
TeMIleparype.

6. 3anuiuTe BeIpaXkeHUe 3aKoHa aeictBus macc (3/IM) nns ypaBHeHus peakuuu 2H2(r)
+ O2(t) = 2H20(r) Onpeaenute KOHEUYHBIE KOHIIEHTPAIIUN PEareHTOB U MIPOYKTOB, €CIIH
HavanpHbIe KoHIeHTpanuu H2 u O2 mo 2,8 mone/1, a Croneu.( 02) =2,0 monb/n. Kak
M3MEHUTCS CKOPOCTh PEaKIIUH, €CJIM YBEJIMYUTh 00bEM B TpHU pasa.
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7. B cucteme A(r) + B(r) = C(r) + JI(r) paBHOBecue yCcTaHOBUIIOCH IpH [A] = 2 MOIB/1,
[B] = 8 monp/n, [C] = [A] = 6,2 Monw/1. OnpenenuTe Ha4aIbHbIE KOHIICHTPAIIMH UCXO/I-
HBIX BEIIECTB MPH MOCTOSHHOMN TemrepaType. CMECTUTCS 1M paBHOBECHE ITOW CUCTEMBbI
pU U3MEHEHUU oObemMa?

8-1.Hanummure ypaBHEHHE IeKTpoIuTHYeCKON aqucconuanuu HJO; a) ykaxuTe BbIpa-
KEHHE JIsl KOHCTAHTBI JUCCOIUAINH; 0) pacCUMTalTe CTEIICeHb TUCCOLUAIIUH, KOHIICH-
tpauuu H+ u OH nonos, pH, 3nas, yto CM=0,06, Knucc.= 2,3x10-11

8-2. ns 0,03 M pactBopa H2SO4 Hanuiute ypaBHEHUE JIEKTPOIUTUUECKOM AUCCOLra-
[IUH, PACCUUTANTE HOHHYIO CHJTYy PACTBOPA; a) pacCcUMTaiTe akTuBHOCTH HOHOB H+ 1 OH;
0) onpenenute pH pactBopa.

8-3. ns 0,05 M pactBopa NaJO paccumraiite KOHCTaHTY, cTeneHb ruaponn3a u pH pac-
TBOpA.

8-4. Cmemanu 150 m 0,2 H pactBopa HuTparta cBuHia u 250 ma 0,01 H pacTBOpa XJ10-
puaa Kanus. BeimageT u ocaiok Xjaopuaa cBUHIA?

9. PacctaBpTe METOIOM 3IJIEKTOHHOTO Oananca kodduuueHTs! B ypaBHeHnun NaNO3 + Al
+ NaOH + H20 = NaAlO2 + NH3

10. TanbBaHWYECKUI JIIEMEHT COCTOUT U3 CTAHAAPTHOTO BOJAOPOIHOTO JIEKTPOAA U BO-
JTOPOAHOTO 3JIEKTpoAa, norpyxeHHoro B pactsop ¢ pH = 10. Paccuuraiite 31C sToro
AJIEMEHTA.

11. PaccuuTaiiTe BBIXOJ IO TOKY Ira3000pa3HOTO BEIIECTBA, BBIJCISIIONIETOCS Ha aHOE
MIPH 3JIEKTPOIM3E BOJHOTO pacTBopa cyibdata kanus (pH = 7) ¢ HUKeIeBbIMU JIEKTPO-
JTaMH, €CJIM B MPOIECCE DJIEKTPOIU3a Macca aHoAa 3MeHWach Ha 29,35 1, a Ha KaTojie
BbIIEHIIOCH 33,6 11 ra3za. CocTaBbTe cxeMy mpoluecca. Paccunrtaiite paBHOBECHBIE IOTEH-
[AAJTBI YACTHUIL Y DJIEKTPOIOB. 3aNUIIUTE YPABHEHUSI AHOTHOTO KaTOAHOTO MPOIECCOB.
12. YkaxuTte MeTa, KOTOPbII MOXET OBITh UCIIOIB30BaH B KAYECTBE MPOTEKTOPA IS
3aIUTHl OT Koppo3uu uzaenus us xkenesa (pH = 4). Oreer obocuyiite pacuerom. Kak Oy-
JI€T U3MEHSIThCS NOTeHIMa) aHoAHoro npouecca? [louemy?
5 | CamocrosTenbHas paboTa CTyI€HTOB:

Homenknarypa Heoprannuyeckux BemiecTB. CtexuomeTrpuueckue 3akoHbl. Kiacchl Be-
IIECTB. DKBUBAJICHT.

Crpoenue atoma. XUMHS U IEPUOJUYECKAsE CUCTEMA AJIIEMEHTOB.

Xumuyeckas cBsi3b. KOMIUTEKCHBIE COEIMHEHHS.

DHepreTuka XUMUYECKHUX MTPOLIECCOB.

XuMuYecKasi KHHETHKA.

Xumudeckoe U (a3oBoe paBHOBECHE.

PacTBOpBI 571EKTPOITUTOB U HEIJIEKTPOJIUTOB.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEIIECTB.

YCTpoiCTBO 1 yCIOBHS paOOThI TAIbBBAHUYECKUX DJIEMEHTOB.

DNEeKTPOJIN3 PaCIIaBOB U BOJIHBIX PACTBOPOB 3JIEKTPOJIIUTOB.

Koppo3sus meramios. MeponpusTus 1Mo 3alyuTe METauIOB OT KOPPO3HH.
[ToBepXHOCTHBIE SIBIICHUS U COPOIIMOHHBIC TTPOIIECCHI.

Brenenue B opraHn4ecKyo XuMHIO.

JlucnepcHbie CUCTEMBI.

BricokoMonekysipHbIe COSTMHEHHUS.
Xumuueckas uACHTUGUKAIHS.

Texymuii koHTpoJIb: [IpoBepka pacueTHo-Tpaduueckoil paboTbl Bompockl. OTBETH Ha
BOINPOCHI NIPH JIONYCKE U 3alIUTe JJAOOPATOPHBIX paboT. YCTHBIM ONpoCc Ha MPAKTHUECKOM 3aHs-
TiH. OTBETHI Ha BONPOCHI TeCTOB. [ITnChbMEHHBIE KOHTPOJILHBIE pAOOTHI.
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5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

Tabnua - O6pazoBaTenbHbIE TEXHOJIOTUH, UCIIOIb3YEMBIE IPU PEATU3aLUU Pa3InYHbIX BUIOB
y4eOHOM 3aHATHI MO TUCIUILINHE

Ne | Bunsl yueOHBIX 3aHATHIA O06pa3oBarenbHbIE TEXHOJIOTHH

n/m

1 Jlexuun Knaccuyeckas (TpaauunonHas, “HGOpMaIOHHAS) JIEKLIUS
WunuBuayanbHble U TPYIIIOBbIE KOHCYJIBTAIUH 110 IUCLHU-
IJIMHE

2 [IpakTudeckue 3aHATHS Texnonorus o0y4eHust Ha OCHOBE pelIeHHs 3a7a4 U BBIIIOJIHE-
HUs yIIPaKHEHUN
Texnonorus o0y4eHus B COTpyIHUYECTBE (KOMaHIHAs, TPyII-
moBasi pabora

3 JlaboparopHast pabota TexHOJIOTHS BRITIOITHEHUS TAOOPATOPHBIX 3a/IaHUN B MAJION
rpynmne (B Opuraze)
Jomyck k abopatopHoit padoTe

4 CamocrosTenbHas paboTa NudopmaninoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH (JIOCTYH K

ctynentoB (BHeayauTopHas) | DUOC ¢unmana, k 3bC dunuana, noctyn k ”HPOPMaIMOHHO-

METOAMYECKUM MaTepuaiaM 1o AUCLHUIIINHE)

5 KonTpons (mpomexyrounas | TexHosorus ycTHOro omnpoca.

aTTecTalus: 3a4eT WIN K-
3aMEH)

6. OHEHOYHBIE MATEPHAJIBI V151 TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTALIUU - I OHEHKHN KAYECTBA OCBOE-

HUA JUCIIUITJIMHBI

K npomMexyTouHOi#l aTTecTalluu CTyA€HTOB MO JTUCUUIUIMHE MOTYT IPUBIIEKAThCS MPEACTa-
BUTEJIM paboToIaTeNel, MperoaaBaTesy MoCcIeIyoIINX AUCIUIUINH, 3aBelyIolIe Kageapamu.
OlnieHKa KayecTBa OCBOCHUS JUCUUILUIMHBI BKIIOYAET KaK TEKYIIUM KOHTPOJb YCIIE€BaeMO-
CTH, TaK ¥ TPOMEKYTOUHYIO aTTECTAIUIO.

Bonpocul no gpopmuposanuio u pazsumuro meopemudeckux sHaHutl, npedycmompeHHbiX Komne-
MEeHYUAMU, 3aKPEeNJIeHHbBIMU 3 OUCYUNIUHOU (NPUMEPHDbLE 80NPOCHL NO NEKYUOHHOMY MAMEPUATY

OUCYUNTUHDL)!

1.ChopmynupyiiTe OCHOBHBIE IMPUHIMIIBI KBAHTOBOIl TEOPUHU CTPOEHHUS BeIllecTBa (KOp-
MyCKYJISIPHO-BOJTHOBOH Jyallu3M, MIPUHLUI HEONPEACICHHOCTH, BOJHOBAs (DYHKIIMS, aTOMHAsi Op-
OuTaNIb, KBAHTOBBIC YHCIIA).
2.KakoB MopsI0K 3aroJHeHHs 3JEKTPOHHOM 00omouku aroma? ChopMmynupynTe mpUHIH-
IIbI ¥ IIPaBWJIA, KOTOPBIE IIPUA HTOM HUCIIOJIB3YIOTCS.

3.Ut0 xapakTepu3yeT KaxJa0€ U3 KBAHTOBBIX YHUCEN?

4.YT10 Takoe BaJIECHTHOCTE?
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5.Kak ocyiiecTBisieTcs mpeBpaiieHue aToMa B MOHbI?

6.Uto Takoe "nposan" snekrpona? [louemy on npoucxoaut? Kakue BaJeHTHOCTH MPOSB-
JISIFOT aTOMBI 3TUX 3JIEMEHTOB B HEBO30YKIEHHOM M BO30YX/I€HHOM COCTOSHUU?

7.daiiTe onpeneneHns MOHATUAM «3HEPIUs HOHU3ALUN», «CPOJCTBO K 3JIEKTPOHY», «3JIEK-
TPOOTPULIATENBHOCTY. Kak MEHSAIOTCS 9TU XapaKTEPUCTHUKH, a TAKXKE paauyC aToMa U MeTaJuId-
YECKUE CBOWCTBA Y aTOMOB 3JIEMEHTOB

8.Chopmynupyiite 3aKoH ['ecca u cieicTBHs U3 HETO.

9.Kak mensiercst sHTponus pH (Ppa3oBbIX mepexonax?

10.Chopmymupytite a) I, 6) II, B) 11l 3akoHbI TepMOgUHAMUKH. JlaiiTe onpeieIeHUs MOHS-
THSM: TEPMOJMHAMHYECKAs cUcTeMa (MX KiacCu(puKauu), GyHKIHUS COCTOSHUSA, TapaMeTphl CHU-
cTeMsl, (a3a, TepPMOJAMHAMUYECKUH MpolLecc.

11.ITo xakoil TepMOAMHAMHYECKOW (DYHKIUH OMpEAEISeTCs BO3MOXXHOCTH CAMOIIPOM3-
BOJIBHOT'O ITPOTEKaHUs XUMUYECKUX PEaKI1ii B H300apHO-U30TEPMUUECKUX YCIOBHSIX

12.J1aiiTe onpeneneHns NOHATUAM: CKOPOCTb PEAKI[MH, KOHCTAHTa CKOPOCTH, MOPSIIOK pe-
aKIUM, TeMIepaTypHbI KO3(Q(QULIMEHT, SHeprust aKTUBAlMM, KMHETHYECKOE YpaBHEHHUE, MeXa-
HU3M pEaKuu.

13.Chopmynupyiite 3aK0oH JeHCTBHS Macc.

14.IlpuBenuTe 3HEPreTUYECKYIO AUAarpaMMy XOJa a) 3K30TEepMUYECKOM, 0) sHAO0TEpMHYE-
CKOH peak-uuu. Uto Takoe sHEprus akTupaluu’?

15.9To Takoe xatanuzatopsl? Kakue BubI KaTanus3a BaM U3BeCTHBI? B ueM ux ocobeHHO-
cru? IIpu-Beaure npuMepsl a) FOMOI€HHOT0, 0) reTepOreHHOro KaTajau3a, B) apTokatanusa. Onu-
LIUTE MEXaHWU3M JIEUCTBUS KaTaau3aTopa.

16.Kak xnaccupuumpyroT 3JeKTPOIUTHI O cTeneHu auccoruanun? K kakum 31ekTposu-
Tam oTHocsTcsa crenytronue Bemectsa: KOH, NaCl, CH3COOH, HNO3, HNO2, K2CO3, H20,
NH40H, HC10?

17.9To npencrasiser coO0l BhIpak€HUE JUIsl KOHCTAHTHI JUCCOLMAMU? 3aUuIIUTe BbIpa-
’KEHHE JUIsI KOHCTAHThI AUCCOLMAIMM a) YKCYCHOU KUCIIOTBI, 0) THIPOKCUIa AMMOHHS, B) yroJib-
HOM KUCTOTHI (TIO CTYTICHSIM).

18.3anumuTe MaTeMaTHUYECKOE BhIpakKeHUE 3aKoHa paz0asienust OcTBanbaa.

19.Yto npencrapisgeTr co00if HOHHOE POU3BEACHUE BOIBI?

20.[laiiTe onpeneneHus MOHATUAM: OCMOC, OCMOTHYECKOE JaBJIeHHUE, THIPOJIN3 cosel (ero
BU/JIBI), SJIEKTPOJIUTHUYECKAsT AUCCOIUAINS (OCHOBHBIE MOJIOKEHUS), SKCTPAKIINSL, PACTBOPUMOCTD,
npousBezieHne pactsopumoctu. Chopmynupyiite 3akoH Payis u ciaeacTBus U3 HEro.

21.[laiiTe onpeneneHus MOHATUAM: CTAaHAAPTHBIN 3JIEKTPOAHBIM MOTEHIAAI, TPOBOIHUKH |
u Il poxa, anexTponsl (MX BUJBI), TajdbBaHUUYECKUH dnement, DJ1C, nmonsapuszanus 37IeKTpoaAoB (ee
BU/JIBI), DJIEKTPOXUMHUYECKUM Psii HAPSDKEHUH METalloB, KOHIIEHTPAIlMOHHBIM TajlbBaHUYECKUI
JJIEMEHT.

22 .Kakue BUABI 5JEKTPOJIOB BaM U3BECTHHI? ONMUIINTE YCTPOUCTBO a) HOPMAIBLHOTO BOJIO-
poaHoro, 0) HOPMaIbHOTO KHCIOPOTHOTO JIEKTPOA0B. BriBeaure dopmyiy ais pacuera MOTEH-
1Aaja a) BOJIOPOTHOTO, 0) KHCIOPOTHOTO AJIEKTPOIOB.

Bonpocwbl no npuobpemenuto u pazgumue npaKmuieckux ymeHui, npedycmMompeHHbix KOMnemeH-
YUAMY, 3AKPENIeHHbIMU 30 OUCYUNTUHOU (NpUMepPbl 60NPOCO8 K NPAKMUYECKUM 3AHAMUAM, 1a00-
pamopuwvim pabomam)

l.3anumunTe MaTeMaTU4YeCKOE BBIPAKEHUE 3aKOHA OSKBUBAJICHTOB U1  PEAKLUU:
A(TB)+B(r)—AB(TB)

2.Tutp pactBopa Na2SO4 pasen 0,01 r/min. PaccunTaiite MOISpHYIO 1 HOPMaJIbHYIO KOH-
LEHTPALNIO 3TOrO PacTBOpA.

10
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3.Hanummure nonnyo 37eKTpoHHYIO0 GpopMyily aToMa TexHenus. K kakoMy cemeiicTBy OHO
OTHOCHUTCS? YKaXUTE ero BHELIIHUH 3JICKTPOHHBIA YPOBEHb, (POPMUPYIOLIHIA 3JEKTPOH, 3HAYCHHUS
KBaHTOBBIX 4HceN ISl (GOPMHUPYIOIIETO AJIEKTPOHA, IEPEUUCIUTE BCE €ro BO3MOXKHbIE BaJC€HTHO-
CTH.

4.ITonb3ysCh TaONMIICH AITEKTPOOTPHUIIATEIIFHOCTEH, ONIPEACIIUTE XapaKkTep CBsI3eH B MOJIe-
KyJI€ cep-HOM KUCIIOThI U €€ HaTPUEBOU COJIN.

5.0mpenenute TN THOPUANU3ALMUA U U300pa3UT MPOCTPAHCTBEHHYIO CTPYKTYpY CIEIyIO-
mx monekyn: BeCl2, SiH4. TTonspHbI I 3TH MOJEKYIIbI?

6.IIpousBeneHre pacTBOPUMOCTH Xytopuaa cepedpa 1,78-10-10.Kakoit 06beM BOBI TTOTpE-
OyeTcs 11 paCTBOPEHHUS OJTHOTO TPaMM 3TOTO BeIecTa?

7.Ykaxute HanpaBieHue nporekanus npouecca A = B + C npu 2000C, ecniu AH®X.p. = -
20 x/Ix/moms, JIS°Xx.p. = -100 [x/mMons K (mpuBeaute 2 criocoba pemeHus).

8.Paccuuraiite, kKak u3MeHHUTCA cKOpocTh peakiuu 2NO(1) + O02(r) = 2NO2(r) (k=0,2,y
= 2), ecy: a) yBEIMUUTh 00bEM CUCTEMBI B 2 pa3a; 0) yBennuuTh KoHIeHTpanuo NO B 2 pasa; B)
yMEHbLIUTH TeMmepatypy Ha 3007

9.0mpenenure ckopocTh peakiuu A + 3B =2C, mporekaromeii B ra3oBoid ¢aze, B MOMCHT
BPEMEHH, KOTJa KOHIEHTpalus BemecTBa A u3MeHmnach Ha 0,1 Monb/i, ecliu HayalbHBIE KOH-
neHTpanuu BemectB A U B paBubl cootBercTBeHHO 0,5 11 1 Monb/11. K = 0,2. Kak u3meHUTCS CKO-
POCTh PEeaKIuy MPU YBEIUYCHUH JaBJICHUS B CUCTEME B 2 paza?

10.Kyma cmectutcs paBHoBecue cucremsl 2A(T) + B(r) = C(r) + 32I(T) (AH > 0) 1 kak npu
3TOM M3MEHHUTCSI KOHCTaHTa PAaBHOBECHSI, €CIIU a) YBEIUYHUThH JaBICHUE B cUCTeME; 0) YMEHBUIUTD
00BEM CHCTEMBI; B) NMOBBICUM, TEMIIEPATYPY: T') YBEJINYUTh KOHIIEHTpALMIO BellecTBa B, 1) BBe-
CTH KaTanu3a-Top?

11.CocraBbTe opMyTy MUIIEIUIBI 30751 Opommaa cepebpa, MOTydeHHOTo MpubaBieHuEeM
n30bITKa OpomMHia Kajaus K pa30aBlIeHHOMY pacTBopy HMTparta cepebpa. [IpuBenure opmyiisl
KOaryJstHTOB 3TOTO 30JI51.

12.Berancaure pH 1 pOH 0,05 M pacTtBopa cosIIHON KHCIIOTBI U TMApOKcHaa Kanus. Ka-
KOM IIBET B JAHHOM pacTBOpe OyIyT MMETh a) METWJIOBBIN OpaH>KeBbld, 0) ¢eHondTaneuH, B)
nakmyc?

13.PaccunTaiiTe KOHCTaHTy TUApoM3a Mo nepBoi crynenu g Na3PO4 u Benuuuny pH
B 0,01M pactBOpe 3T0i1 cConu.

14.Paccunraiite D/]C Kene3Ho-IIMHKOBOTO TaJbBaHUYECKOTO 3JIEMEHTA NP CTaHAAPTHBIX
YCIOBUAX U MPU U3MEHEHUH aKTUBHOCTEH MOTEHIMAJIONPEEAIONIMX HOHOB B pe3ybTare pado-
ThI 371eMeHTa B 10 pa3 1o CpaBHEHMIO CO CTaHIAPTHHIM 3HaueHHueM. CocTaBbTE CXEMy TajlbBaHU-
YECKOI'0 3JIEMEHTA, 3aMUIINTE YPABHEHUS 3JIEKTPOIHBIX MPOLIECCOB M TOKOOOPa3yIOIEeH peakiyu.

15.Kakoil MeTami MOKHO MCIOJIb30BaTh B KAYECTBE AHOJHOTO MOKPBITUS ISl 3aIlUThHI OT
koppo3uu craigbHoro uznenus (pH = 11)? CocraBbTe 000CHOBaHHYIO PAacueTOM CXeMYy MHUKpO-
raJlbBAHUYECKOT0 KOPPO3HUOHHOIO 3JIEMEHTA, 3alUIIUTE YPABHEHHUSI TPOLIECCOB.

16.060cHyiiTe BO3MOXHOCTh NMPOTEKAHUS KOPPO3UH CIIaBa cepedpa W MeAHu B KHCIOU
cpene (pH = 6) Ha Bo3ayxe. CocraBpTe cxemy MI'D, 3anuiminTe ypaBHEHUS PEaKIUid, MPOTEKA0-
IIMX HAa aHOJHBIX U KaTOAHBIX Y4aCTKaX.

17.PaccunTaiiTe BpeMs, HEOOXOAMMOE JIJIsl TTOTYYSHHUST Ha KEJIE3HOM H3JIEIHH ITTHKOBOTO
MOKPBITHS MAacCOM 65 T MpH MPOXOXKAESHUHN TOKA CHIION 4 A depe3 pacTBOp Cyibdara IUHKA, €CIH
BBIXOJI TIO TO-Ky ITMHKA paBeH 50%. 3anuimure ypaBHEHHUS MPOIIECCOB, MTPOTEKAIONMINX HA JKEJe3-
HOM KaToJe (M31eT1H) U IIUHKOBOM aHoze (pH=3).

Bonpocwi no 3akpennenuio meopemuyeckux 3HaHull, yMeHuti U NPAKMUYecKux Hagblkos, npeoy-
CMOMPEHHBIX KOMNEeMEeHYUAMU (80NPOCHI K IK3AMEHY)

11
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1. Ilpeamer u 3a1auu XUMUHU. 3HAYEHUE XMMHUH B IIPOMBIIUIEHHOCTH. OCHOBHBIE ITOHATHS
U 3aKOHBI XMMHH (2JIEMEHT, aTOM, MOJIEKYJIa, HOH, MOJb, 3aKOH COXPAHEHHs MacChl U SHEPTUH,
3aKOH 3KBHBAJICHTOB, 3aKOH IIOCTOSIHCTBA COCTABa BEILIECTBA).

2. Knaccel Heopranndeckux BemiecTB. HomeHkmarypa, kinaccudukaius, CBOHCTBA, CIIOCO-
OBl MMOJIy4EHUs TUAPOKCHIIOB.

3. Homenkunatypa, kiaccuukanus, CBOMCTBa, CIIOCOOBI MOIY4YEHUS COJICH.

4. Ilonatne 0 XMMHYECKOM dKBHBasleHTE. OmpenesieHne SKBUBAJICHTOB BELIECTB B MOHO-
OOMEHHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuusAx (Ha mpumepax). Pacder momnsipHOiA
Macchl SKBUBAJIEHTOB IPOCTBIX U CIOXKHBIX BELIECTB, SKBUBAJIEHTHBIX 00BEMOB I'a30B (Ha IpHUMe-
pax). 3aKOH YKBUBAJICHTOB.

5. Pa3BuTHe npencraBieHni 0 cTpoeHUH atoMa. COBPEMEHHBIE NPEJCTABIECHUS O CTpOe-
HUU aTtoMa (KBaHTOBO-MEXaHWYeckass Mojeinb). [IpuHiun HeompeneneHHOCTH. J{BONCTBEHHas
IIpUpOJa 1EeKTpoHa. AToMHas opOuTaiib. KBaHTOBBIE Unca, X GU3NUYECKUN CMBICIT.

6. CTpoeHue AJIeKTPOHHON OOOJIOYKH aToMma. DJIEKTPOHHBIC M DJIEKTPOHHO-TpaduuecKue
(GbopMysBl aTOMOB, aTOMHO-OpOUTANIbHBIE CXeMbl. [IpUHIMIBI U MOPSIOK 3alOJIHEHUs] ATOMHBIX
opOuTaneli MHOTO3JIEKTPOHHBIX aTOMOB (TIPUHIMIT MUHUMYMa dHepruu, npunuun [laynm, npasu-
1o 'ynna, npaBuna KiieukoBckoro) (Ha mpumepax).

7. OCHOBHBIE CBOWMCTBAa aTOMOB (paguycC, dHEPIUs HOHU3ALMU, CPOJICTBO K DJIEKTPOHY,
3JIEKTPOOTPHULIATEILHOCTh, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) U 3aKOHOMEPHOCTH HUX
VU3MEHEHUS B IEPUOJANYECKON CHCTEME IEMEHTOB. lleproanyecknii 3aKoH.

8. IlonsTue o popmupyrouieM 3aekTpore. CeMencTBa 3J€MEHTOB. s-, p-, d-, f-31eMeHThI B
MEePUONYECKON CUCTEME U X OCOOEHHOCTH.

9. ITonsitue o BasleHTHOCTH. OnpeseneHne BaleHTHOCTH aTOMOB S-, p-, d-, f-371eMeHTOB B
BO30YXJICHHOM M HEBO30YKJEHHOM COCTOSTHUU (HA TIPUMEPAX).

10. Xumuueckas cBsizb. OOpa3oBaHue XUMHUUYECKOM CBSA3M MO METOJY BaJEHTHBIX CBS3EH.
OcCHOBHbBIE XapaKTEPUCTHUKU XUMHUYECKON CBSI3U (IJIMHA, SHEPTUs, MOJSIPHOCTh). Buasl xumuye-
CKOH CBS3U.

11. KoBaneHTHasi XuMHuueckasi CBsi3b, MEXaHU3MBI €€ 00pa30BaHUs M CBOMCTBA (HACKIIIAe-
MOCTb, HaIllPaBJI€HHOCTb, KPATHOCTb, MOJISIPHOCTH ). BUabI KOBaJIEHTHON CBA3HM (C IPUMEPaMHu).

12. NonHas cBs3b, MEXaHU3M €€ 00pazoBaHusi. OCOOEHHOCTH BEIIECTB C HOHHOM CBS3BIO.
Merannnyeckas CBsI3b U 00IIMEe CBOMCTBAa METAIIIOB.

13. Mexwmonekymnsipabie B3aumojeicTBus. Cuinbl Ban-nep-Baanbca (opueHTalmoHHOE,
MHIYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOJENCTBUSA). BonoponHas cBA3b.

14. ArperatHsle cocTossHUS BemecTB. [[oHATHE O KpUCTAINIMYECKOHN pemeTke. Tumsl Kpu-
CTAJUIMYECKUX PEIIETOK, CBOWCTBA BEIIECTB, CBA3aHHBIE C HUM (C IPUMEpPaMH).

15. T'ubpuansaius aTOMHBIX OpOUTajei mpyu 00pa30BaHMKM XUMUYECKOW CBSA3U. THITBI TH-
Oopuanzanuu. [IpocTpaHcTBEHHAs CTPYKTYpa M MOJISPHOCTb MOJIEKYJI (HAa KOHKPETHBIX MpUMepax).

16. CtpoeHne KOMILUIEKCHBIX coeAnHeHui (Ha mpumepax). Kommiementapaocts. Jucco-
LUy KOMIUIEKCHBIX coelnHeHni. KoHcTaHTa HECTOMKOCTH.

17. Knaccudukanust 1 HOMEHKIaTypa KOMILJIEKCHBIX CO€AMHEHUN (C mpuMepamu). 3Haye-
HUE KOMIUIEKCHBIX COEIMHEHUM.

18. TepMoanHaMuyeckue cuctemsl U nporecchl. [lonarue o dazax. da3oBbie paBHOBECHS.
da3oBas auarpamma coctostHus Boabl. [IpaBuio das.

19. IlonsTHe o TepMoOIMHAMUYECKUX (QYHKIMAX. BHYTpeHHsst sHeprus u sHTanbnud. Ilep-
BbII 3aKOH TepMOJMHAMUKHU. TeruoBoii apdexT peaknuii. TepmMoxuMuyeckre ypaBHEeHHs. 3aKOH
I'ecca B TEpMOXMMHYECKUX pacyeTax.

20. DuTponus kak ¢pyHkuus cocrosiHus cuctemsl. 11 u 111 3akonsl TepmoanHamuku. Omnpe-
JieJICHUE U3MEHEHUS SHTPOIUM B XOA€ XMMMUYECKMX peakuuid. M3MeHeHue sHTponuu npu daso-
BBIX [IEPEX0JIAX.
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21. OmpeneneHue HalpaBlIeHUs M Ipejaesa CaMOMPOM3BOJIBHOIO MPOTEKAHHS PEaKIuil.
OHTaNBNHUIHBIN U SHTpONHHBIN (GakTopel. CBoOOaHAS SHeprus ['nb66ca. Temmeparypa paBHOBe-
cusl.

22. CKOpOCTh XMUMHMUYECKOW pEeaKluu. 3aKOH JEHUCTBUS MacC JJII TOMO- U T€TepPOTreHHBIX
peakuuii (¢ mpuMepamu). 3aBUCUMOCTb CKOPOCTH PEAKIMHM OT KOHIIEHTPAIM BEIIECTB, 1aBJICHUS
1 00beMa CUCTEMBI, IIJIOIIAIN IOBEPXHOCTH pasjena (as.

23. 3aBUCMMOCTb CKOPOCTH XHMMHYECKOW peakuuu OT Temreparypol. [IpaBuno Bant-
Todda. DHeprus akTuBauu. DHEPreTHUECKUE JAUATPAMMBI X0/1a 9K30- U DHIOTEPMHUYECKON pe-
aKLHUU.

24. Karanu3: Buibl, MexaHu3Mbl. OCOOEHHOCTH KaTaTUTHYECKUX MPOIECCOB. DHEpreTHye-
CKHE AMarpaMMbl KaTAIUTUYECKOW U HEKATATUTUYECKON PeaKIuu.

25. Xumudeckoe paBHOBECHE, ero npu3Haku. KoHcTanTa paBHOBECHs JIJIsl TOMO- U T€TE€PO-
TCHHBIX PEaKIUi (C IPUMEpaMH).

26. BnusiHue n3MeHeHUs] KOHLEHTPAaLUK BEIIEeCTB, TEMIIEPATyphl, 1aBJICHUS U 00beMa CH-
CTeMbl, KaTallu3aTOpPOB Ha XUMHYECKOE PaBHOBECHE M KOHCTaHTYy paBHOBecus. [Ipuuiun Jle-
[arense.

27. llonsarue o pactBopax. CriocoObl BEIpaKEHUSI KOHIICHTPAI[UH PACTBOPOB.

28. PacTBOpHI HEINEKTPOIUTOB. 3aKoH Payns u cnenctBus u3 Hero. Kpuockonust u 30yi-
JTUOCKOIIHSI.

29. Ocmoc. PactBopsl HecMmemuBaromuxcs xuakocteil. [leperonka. Dkcrpaxius.

30. Teopust >MEKTPOIUTHUECKON AuMcconuanii. MexaHu3Mbl TUCCOLMALMN BEUIECTB C
MOHHOM M KOBaJIEHTHOM TOJIApHOI cBsA3bI0. TermnoBoit 3¢ ekt nmporecca pactBoperus. CtymneH-
qarasi TUCCOLHAIIHSI.

31. PactBops! cnabpix 31ekTponuToB. CreneHb aucconuanuu. KoHcranta aucconuanuu.
3akoH pa3baBienus OcTBaibaa.

32. CusibHBIE 2JIEKTPOIUTHL. AKTUBHOCTH MOHOB. lOHHAs cuia pacTBopa.

33. KuCIIOTHO-OCHOBHBIE CBOMCTBA BELECTB C TOUKH 3PEHUS TEOPUH IJIEKTPOIUTUYECKOU
auccouuanuu. J[pyrue reopun KUCIOT U OCHOBaHUIM.

34. YcnoBus mpoTeKaHUsl peakiuii oOMeHa B pacTBOpax 3JIEKTPOJIUTOB (C MPUMEpaMHu).
VYcnoBue BelnaseHus ocajika. Peakunyu HeWTpanu3anuu.

35. Nonnoe mpousBenenue Boasl.pH. MuaukaTopsl. BydepHbie pacTBOpHI.

36. PacTBOpbI MajgopacTBOPUMBIX 3JIEKTpOIUTOB. PacTBopumocTs. [IpousBenenue pactso-
PUMOCTH. Y clI0BHE 00pa30BaHMsI 0CaIKOB MaJIOPACTBOPUMBIX 3JIEKTPOIUTOB.

37. T'unponus coneit. Buasl ruaponuza (Ha nmpumepax). CrocoObl CMEIIEHHUST paBHOBECHS
THIPOJIN3A.

38. Crenenp u koHCcTaHTa ruaposmsa. Onpenenenne pH pacTBOpoB TMAPOIU3YIOIINXCS
coJsieid, 00pa30BaHHbBIX KUCIOTAMU M OCHOBAaHUSIMH Pa3HOM CUJIBI (Ha pUMepax).

39. OxkHCIUTEIHLHO-BOCCTAHOBUTEIBLHBIC CBOMCTBA BEIIECTB, MX OOOCHOBAaHHE C TOYKH
3peHusl CTpoeHMs aToMOB. CTeneHb OKHCIEHUS. TUIbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaK-
nuii (Ha mpuMepax). MeTos 2JIeKTpOHHOTO Oananca (Ha IpuMepe).

40. Obure 3aKOHOMEPHOCTH AIEKTPOXUMUYECKUX MPOIecCOB. BO3HUKHOBEHHE 1EKTPO/I-
Horo noreHuuania. lllkana crangapTHHIX 3JIEKTPOAHBIX MOTEHIUATIOB. 3aBUCUMOCTD 3JIEKTPOIHBIX
MIOTEHIIMAJIOB OT AKTUBHOCTU MOHOB B pacTBope. YpaBHeHue HepHcra. MI3MeHeHNe akTUBHOCTEN
MOHOB B aHO/IHOW W KaTOJHOW 30HaX MpH padote ['D.

41. Tunsel anexTponoB. CTaHIAPTHBIN BOJOPOAHBIN AIEKTPOJ, €r0 CTPOEHUE. Y paBHEHUS
MIPOLIECCOB, MPOTEKAIOIINUX HA BOAOPOJHOM U KHUCIOPOJHOM 3JIEKTPOAAX MPU Pa3HbIX 3HAUEHUAX
pH. U3menenne pH cpens! npu paboTe BOAOPOAHOTO U KUCIOPOJAHOTO JIEKTPOIOB.
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42. T'anpBaHMYECKHE 2JIEMEHTHI: ycioBus padotTel, JIC u HampspkeHue. Y CTpOMCTBO U
cxeMa paboThl ragpBaHUYECKOro eMenTta Jlanumdmnsa-SAkoou. [Ipomeccel, mpoTekaromme Ha K-
TpOAaXx.

43. KoHLIEHTpallMOHHBIE TaJIbBAHUYECKHE AIEMEHTHI: yCIOBUS pabOThl, CXeMa, ypaBHEHUS
AEKTPOAHbIX IpoueccoB, /IC (Ha KOHKPETHOM MPUMEpE).

44. Tlonsipuzanus 31eKTpoAoB. Ee BUabI 1 MEXaHU3Mbl. 3HAUEHUE NOJIIPU3ALMHU B pa3Iny-
HBIX 3JIEKTPOXUMHUYECKUX CHCTEMaX.

45. DnekTponu3 (Ha MpUMeEpe 3JIEKTPOJIM3a pacTBOpa COJIM ¢ PACTBOPUMBIM aHojioM). [lo-
CJIEZI0BATENbHOCTD 3JIEKTPOIHBIX MPOLIECCOB.

46. KonudecTBeHHbIE 3aKOHOMEPHOCTH AJieKTpoiu3a. llosspusamus mnpu >3JeKTpoJIU3e.
[IpuMeHeHue 31eKTpoIn3a.

47. Koppo3usi METaJJIOB, €€ BHU/Ibl. Y CIOBUS MIPOTEKAHUS IEKTPOXUMUYECKON KOPPO3UH.
CxeMbl MUKpOTaJIbBaHUYECKUX KOPPO3UOHHBIX 3JEMEHTOB, YPaBHEHMsS AHOJHBIX M KaTOIHBIX
IIPOLIECCOB.

48. Metauinyeckie M HEMETAJIMUeCKUE IMOKPBITHUS KaK METOJ 3alUThl OT KOPPO3UH.
Cxembl KOPPO3UOHHBIX AIEMEHTOB, BOSHUKAIOLIUX IPU HAPYLIEHUH METANINYECKUX TOKPBITUH.

49. CymHOCTb 3JI€KTPOXUMHUYECKUX METOAOB 3alllUThl OT KOoppo3uu. [laccuBHOCTH MeTall-
10B. JlerupoBanue.

50. Merobl 3alIUTHl OT KOPPO3UH, OCHOBaHHbIE HAa U3MEHEHUHU CBOMCTB KOPPO3MOHHOU
Cpenbl, UX TeOpeTHIeCcKoe 00OCHOBAHUE.

51. Teopus cTpoeHHs OpraHMYECKMX BellecTB. Tubl rHOpUIM3alMM aToMa yriepoaa (¢
MpUMepaMu KOHKPETHBIX BELIECTB).

52. OTanuus OpraHUYecKuX BEIIeCTB OT HeopraHuueckux. CrocoObl nzobpaxenus Qop-
MYJI OpraHMYECKUX BEIIECTB (C MpUMEPaMu).

53. Knaccudukauu opr. BEIIECTB MO CTPOSHHIO IeNU U (PYHKIMOHAIBHBIM IpymnmnaM (¢
pUMepamu).

54. IloHATHE O TOMOJIOTUU ¥ U30MEPUN OPraHUYECKUX BellecTB. ['oMonornueckuii psy ai-
KaHOB.

55. IlpaBuna cocraBieHUs: Ha3BaHUI OpraHNYECKHUX BELECTB (Ha MpUMEpax).

56. Bubl n30Mepun OpraHuYECcKUX BELECTB (Ha MIPUMepax BELECTB C Ha3BAaHUSIMU).

57. Bugpl peakiuii Mexay OpraHMYeCKMMHM BeIleCTBaMM (Ha MpuMepax: THIAPUPOBAHHE,
NeTUpUpOBaHKe, TUApaTalys, JeruapaTaiys, rajloreHupoBaHue, MApOraloreHupoBaHue, H30-
Mepu3alus, THAPOIN3, STepUPHUKALMS, OKHCICHHE, BOCCTAHOBIIEHUE, HEHTpain3anus).

58. TloHsTHE O BRICOKOMOJICKYJIAPHBIX coenuHeHusIX. CTpoeHue U O0IIie CBOWCTBA TOJIH-
MEPOB.

59. Knaccudpukanuy noauMepoB MO MPOUCXOXKJIEHUIO, M0 GpopMe MOJIEKYJ, Mo (PU3UKO-
MEXaHUYECKUM CBOMCTBaM, IO OTHOLICHUIO K HAarpEBaHMIO (C MPUMEpPaMH).

60. duznueckne COCTOSIHUS MOJMMEPOB. TepMOIIaCTUYHBIE U TEPMOPEAKTUBHBIE ITOJIH-
Mepsl (¢ npumepamu). [ToHsITHE O CTapeHUH TOJTMMEPOB.

61. CiocoObl mosy4eHust moJuMepoB. Peakiiuy nojaumepusanny U MOJIUKOHAeHcauu (Ha
IIpUMepax).

62. TloHsATHE O MOBEPXHOCTHON PHEPIMM U MOBEPXHOCTHOM HaTsKeHUU. COpOIMOHHBIE
MpOoIeCChl: Kiaccu(uKanus, TepMOAMHAMUYECKHE OCOOEHHOCTH, IPUMEHEHHE.

63. IlorsTue 06 agcopOiuu. AacopOIus XuMu4ecKas U Gu3ndeckas, X 0COOCHHOCTH.

64. 3aBUCHUMOCTb ajcopOLMu OT pa3nuuyHbIX (akTopoB. M3oTepma ancopbunu. Teopus
MOHOMOJIEKYJISIPHOM aCcOpOIHH.

65. AncopOrust U3 pacTBOPOB: 0COOEHHOCTH, BUABL. MloHOOOMEHHast ajgcopOuus, ee Mmpu-
MEHEHHE.

66. CmaunBanue, ero Buabl. [ uapopmisHOCTs ¥ THIPOGOOHOCTS.
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67. IloBepXHOCTHO-aKTUBHBIE BEILECTBA: CTPOCHUE, CBOMCTBA, KiaccuduKanus, o0aacTu
npumMeHenus. Pons [TAB B cTabunn3anuu 1TMCepCHBIX CHCTEM.

68. JlucriepcHble CUCTEMBL: IOHATHE, KJIacCU(UKALUU (C IpUMEpPaMH).

69. CriocoObl TIOTyYEHUST TUCTIEPCHBIX CHCTEM, TEPMOJUHAMHYECKHE OCOOCHHOCTH UX 00-
pa3oBaHusl.

70. MonexkyaspHO-KMHETUYECKUE, ONTUYECKUE U IJIEKTPUUECKHUE CBOMCTBA JHUCIIEPCHBIX
CHUCTEM.

71. Komnouaasie pactBopbl. Onrcanne CTpOSHUST MULIEIUIBI (Ha IpUMepe).

72. Kunetndeckas U arperaTuBHasi yCTOMYMBOCTh AUCIEPCHBIX CHCTEM; (DaKTOpHI, ee 00y-
cioBiauBatonive. Koarymsius, MeTo1bl KoaryJisiiuu. 3aiuTa KOUIOU10B.

73. OMynbcuM: Kilaccu(UKalus, CBONCTBA, IPUMEHEHUE.

74. MeToibl ONIPEICIICHHS TUIIA AMYJIBCUN U UX TEOPETHIECKOE 0OOCHOBAHHUE.

75. Metoabl nostydeHus U paspyueHus smyiabcuid. O0parenue ga3 sMyJIbCHH.

76. TlonsTre 00 SMysbraropax. MexaHW3Mbl CTaOMIM3AlUH dMYJIBCUH AMYJIbraTopaMu
Pa3HBIX TUIIOB.

77. Ilenbl: 0COOEHHOCTH CTPOEHUS, METO/BI IIOJYUEHUS U pa3pyLeHUs, IPUMEHEHHE.

78. Aspo3zonu: kiaccupukaius, cBOHCTBa (001IMe ¢ APYTUMH IUCIIEPCHBIMU CUCTEMAMHU U
0co0bIe). MeTobl MOYyYCHHS ¥ Pa3pyLICHHS a3p0o30Jiei. 3HaUueHUE a’po30Jiel B IPUPOJIC U TIPO-
MBIILIJIEHHOCTH.

79. CycrieH3uu: MOHATHE, KIaCCH(PHUKAIHI, 0COOCHHOCTH, TIOIy4YeHUE, TpUMEHeHne. Thk-
COTpPOIIHS.

80. [TonsiTe O pacTBOpax BBHICOKOMOJIEKYJISIPHBIX coeluHeHHi. OCOOEHHOCTH pacTBOpe-
Hust BMC. Xapakrepuctuka npouecca HabyxaHusl.

81. Ocobennoctu pactBopoB BMC no cpaBHenuto ¢ pactBopamu HMC u KoJmouaHbIMU
pacTBopamu.

82. CTpyKTypupOBaHHE JUCHEPCHBIX cucTeM U pactBopoB BMC. I'enu u cTyHu, X cXoi-
CTBO U pa3nuuue, npumeHenne. Cuaepesuc.

B ¢dunuane ucnonp3yercs cucreMa ¢ TpaIWIMOHHON MIKANON OIEHOK — "oTauyHO", "XO-
pomo", "ynoBIeTBOPUTENHHO", "HEYAOBIETBOPUTENBHO", "3auTeH0", "He 3auTeHo" (7anee - MmiITh-
OaJlsTbHAs CUCTEMA).

dopma NpOMEKYTOUHON aTTECTALUH 110 HACTOSIIEN TUCIUIINHE — YK3aMEH.

[IpumeHsieMple KpUTEPUHU OIICHUBAHUS IO JAUCIUIUIMHAM (B COOTBETCTBUH C MHCTPYKTHB-
HbIM icbkMoM HIY MOU ot 14 mas 2012 roga Ne 1-23):

Onenka Kpurepun onieHkn pe3ynbTaToB
10 TUCLIU- 00y4YeHHs 10 JUCLIUTUINHE
TIJIMHE
«oTnM4yHO»/ | BeicTaBisiercss oOydaromemycsi, 0OHapyKUBIIIEMY BCECTOPOHHEE, CHCTEMaTH-
«3a4TEHO YecKoe U IyO0O0KOoe 3HaHHE MAaTepHaliOB U3YYEHHON TUCHUIUIMHBI, YMEHUE CBO-
(oTm4HO)»/ | OOHO BBINOJHATH 3aJlaHMs, MPEAYCMOTPEHHBIE NMPOrpaMMOM, YCBOUBIIMHA OC-
«3a4TEHO» HOBHYIO U 3HAKOMBIN C JOTIOJHUTEIBHOM JINTEpaTypOi, peKOMEHI0BAHHON pa-

6ouell MpOrpaMMoi JUCUUIUIMHBL, TPOSBUBIIEMY TBOPYECKUE CIIOCOOHOCTH B
IIOHMMAHWH, U3JI0)KECHUN U UCIIOJIb30BaHUU MAaTEPHAJIOB N3YYCHHON TUCLMILIN-
HBI, 0€3yNPEeyHO OTBETHUBIIEMY HE TOJIBKO Ha BOMPOCHI OmieTa, HO U Ha JIOTOJ-
HUTEJIbHBIE BOIPOCH! B paMKax paboueil MporpaMmsbl AUCHUILIMHBI, IPABUIBLHO
BBIINOJHUBIIEMY ITpaKTHUecKoe 3aganue. O1eHka o AUCUUIIIMHE BhICTABIISIOT-
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OneHka
10 JUCLH-
ILUTHHE

Kputepuu orieHKH pe3ynbTaToB
00ydeHUs IO TUCITUILTNHE

csl o0yyarolemMycs ¢ y4éToM pe3yJIbTaTOB TEKYIIEro KOHTPOJIS.
KomneTeHnun, 3akperi€éHHbIC 32 TUCIUILIMHOW, chOpMHUpPOBAHBI HA YPOBHE —
«ITAJIOHHBII.

«XopouIoy/
«3a4TCHO
(xoporo)»/
«3a4TCHO»

BricraBnsiercs oOydaromemycsi, oOHapy>KMBIIEMY IOJHOE 3HAHUE Marepuasa
U3YyYEHHON JMCIUIUIMHBI, YCIICNIHO BBIMOJHSIONMIEMY MPEIyCMOTPEHHBIC 3a71a-
HUS, YCBOMBIIIEMY OCHOBHYIO JUTEpPATypy, PEKOMEHIOBaHHYIO pabodeil mpo-
rpaMMOM TUCIMILUIMHBI, TIOKAa3aBIIEMy CUCTEMAaTHYCCKUN XapakTep 3HaHUH MO
JAUCHUIINIMHE, OTBCTHUBIICMY Ha BCC BOIIPOCHI 61/1neTa, IIpaBHUJIbHO BBIIIOJIHUB-
MK TIPAaKTUYECKOE 3a/IaHue, HO JIOMYCTUBLIMKA MPU 3TOM HENPHHIUTHATIBHBIC
ommnOku. OleHKa M0 JUCIUILINHE BBICTABIISIOTCS 00yJaroImeMycs ¢ y4€ToM pe-
3yJIbTATOB TEKYIIETO KOHTPOJIS.

KomnieTeHnmn, 3aKperuiéHHbIC 3a TUCIUILIMHOW, chOpMHUpPOBAHBI HA YPOBHE —
«IPOJBUHYTHINN.

«YIOBIIETBO-
PUTEITBHOY/
«3a4TECHO
(ynoBneTBo-
PUTETBHO)»/
«3a4TEHO»

BricraBnsiercs oOyuaromemMycs, OOHapy>KUBIIEMY 3HAHHWE MaTepuana M3ydeH-
HOW JUCIMIUIMHBI B 00beMe, HEOOXOJAUMOM ISl TAJIbHEHIIeH y4eObl U Tpej-
cTosIIed paboThl 1O Mpodeccuu, CIPABIISIOMEMYCS C BBIITOJIHCHUEM 3aJIaHUH,
3HaKOMOMY C OCHOBHOW JIMTEPATypOi, PEKOMEHIOBAaHHOH pabodell mporpam-
MOM JMCHUIUIMHBL, JOMYCTUBIIEMY MOTPEIIHOCTh B OTBETE HA TCOPETHYCCKUE
BOIIPOCHI W/WJIM TIPY BBITIOJIHEHUU MPAKTUYECKUX 3aJaHHUi, HO 00Jagaromemy
HEOOXOMMBIMHU 3HAHUSAMH JIJISI UX YCTPAHEHHUS MOJ] PYKOBOJICTBOM IPENoiaBa-
Tensl, TM00 HENpPaBWIBLHO BBINOJHMBIIEMY MPAaKTUYECKOE 33/aHKe, HO MO yKa-
3aHUIO TPETOIaBaTesl BHITIOJHUBIIEMY JAPYTHE MPAKTUUSCKHE 33 JaHUsI U3 TOTO
Ke pazjerna JUCIUTUTUHEL..

KomrmeTeHyu, 3aKperui€éHHbIe 3a AUCIUIUIMHON, chOPMHUPOBAHBI HA YPOBHE —
«IOPOTOBBIIY.

«HEYJIOBJIe-
TBOPUTENb-
HOY»/ HE 3a-
YTEHO

BricraBnsiercss oOyuaromemycs, 0OHapyKUBIIEMY CEpbe3HbIe NMPOOEbl B 3HA-
HUSIX OCHOBHOI'O MaTepHaja M3y4YeHHOH TUCIMIUIMHBI, JJONMYCTUBLIEMY NpHUH-
OUITHAJIBHBIC OIIMOKHU B BBINOJIHEHUH 33}13HHI>1, HC OTBCTUBIICMY Ha BCC BOIIPO-
Chbl OMJIETa U JONOJIHUTEIBHBIE BOIIPOCH M HEMPaBWIIBHO BBIIOJIHUBILIEMY IPaK-
THYECKOE 3aJaHuc (HeraBI/IHLHOe BBITIOJTHCHUE TOJIBKO MPAKTHYECKOTO
3aJaHusl He SBJSIETCS OJTHO3HAYHOW MPUYMHOM JUIS BBHICTABICHHS OLICHKH «HE-
yIIOBIIETBOPHUTENHbHOY ). Kak mpaBuiio, olieHKa «HEeyI0BICTBOPUTEIHHO CTAaBUTCS
CTYZ€HTaM, KOTOpble HE MOTYT IMPOJOJDKUTh OOy4YeHHE MO 00pa30BaTEeNbHON
nmporpamMme oe3 JOITOJIHUTECIIbHBIX 3aHATHH 110 COOTBGTCTBYIOH_[eﬁ AUCHUITIINHE.
OreHka Mo JUCHUIUIMHE BBICTABIAIOTCS 00ydYaloIeMycsi C Y4ETOM pe3yJIbTaToB
TEKYIIETO KOHTPOJIS.

KommnereHuyu Ha ypoBHE «IIOPOTOBBIN», 3aKpeIIEHHbIE 3a AMCLUUIUIMHON, HE
c(hOpMHUPOBAHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE JNCHUIIJINHbI

Y4eOHoe 1 y4eOHO-1a00paTOPHOE 000pYy/AOBaHHE

s mpoBeneHHs JIEKUMA: ydeOHast ayJUTOpUs JJs MPOBEACHUS 3aHATUH CEMHUHApPCKOTO
THIA, TPYNIIOBBIX U UHANUBUAYAJIBHBIX KOHCYJIbTAlUN, TEKYLIErO0 KOHTPOJIS U MPOMEXYTOYHOM aT-
TECTAllUH, OCHALLICHHAS:
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- CHEIHMATIM3UPOBAHHON MEOETIbIO; TOCKOW ayJUTOPHOI;

Jns mpoBeieHUS MPAKTUUECKUX 3aHATHIA: ydeOHas ayIuTOpHsl IS TIPOBEICHUS 3aHITHI
CEMHUHAPCKOI0 THIMA, TPYNIOBBIX U UHIUBUIYAIbHBIX KOHCYJIbTAIIUH, TEKYIIETO0 KOHTPOJIS U MPO-
MEXYTOUYHOH aTTeCTAI[MH, OCHAIIICHHAS
- CTICIIMATM3UPOBAHHON MEOEIIbI0; TOCKON ayAMTOPHOM;

Jlns mpoBeneHus 3aHATHI 1a00paTOPHOTO TUIA HCIONB3YIOTCS ClIeHUaTu3UPOBAHHBIC JIa-
o0opartopun: nadoparopus B-318 «JlabopaTopus xumun Ne3y, pacronoxenHas o aapecy 214013,
r. CmoseHck, DHepreTuueckuil mp., A.1, 31aHne HEpreTH4ecKoro MHCTUTYTa (J1abopaTOpHBIN
kopmyc Ne 2).

B ocnoBHOe 00opynoBaHue j1a0OpaTOPUU BXOIAT CIEAYIOUIMENPUOOPHl U KOMIUIEKTYIO-
e, HeoOXOAMMBbIE i MpoBeldeHus JabopaTopHbIX paboOT MO AUCHUIUIMHE «XU-
MHUs1»:000pyI0BaHUE U PEAKTUBBI AJISl IPOBEICHUS XUMUYECKIX IKCIIEPUMEHTOB, MEpHas Mocy/a,
TUTPOBAJIbHBIE YCTAHOBKHU JJIsL ONPEAEICHUS MOJISIPHOM Macchl SKBUBAJICHTA, JUISl U3YYEHUSI IIPO-
necca kopposuu onpenenenus IJC ranpBanudeckoro snemenrta, pH-merp Okcneptr 001, kom-
IUIEKT 00OPYIOBAHUS JJISl U3YUECHUS KOJMYECTBEHHBIX 3aKOHOMEPHOCTEH AIEKTPOIIN3a, YCTAaHOBKA
JUI U3YyYEHUs ONTUYECKHUX SIBJICHHUNH B KOJUIOMJIHBIX PacTBOpPaxX, MHKPOCKOIN, AJIEKTPUUYECKHE
TUTUTKH.

Jl1s caMOCTOSITENEHOM PabOThl 00YYAIOIIKUXCS M0 AUCHUILTUHE UCIOB3YETCs TOMEIIEHUE
JUISL CAMOCTOSITENIBHOM pabOThl 00yUaroUINXCsl, OCHAILIEHHOE:!
- CNEeLUAIN3UPOBAHHONW MeOeINbIo; TOCKON ay/lUTOPHOM; MEePCOHAIBHBIM KOMIBIOTEpAMH C TOJ-
kioyeHueM k cetd "Mareprer” u nocrynom B DUOC dunuana.

[TporpaMMHoOe obecrieyeHue NPeayCMOTPEHO.

8. OBECIIEYEHHUE OBPA30OBATEJIbHOI'O TPOIECCA AJI51 JINL
C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbSA U UHBAJIN10OB

B xone peanmzanuu JUCIUTUTMHBI UCTIONB3YIOTCS CIACAYIOIIME JAOTOTHUTEIBHBIE METO b
o0ydeHus1, TeKyIIero KOHTPOJsSI yCIEBAEMOCTH U MPOMEKYTOYHON aTTecTali o0ydaromuxcs B
3aBUCUMOCTH OT UX UHAUBUIYATBHBIX OCOOCHHOCTEH:

JUIS CJIENBIX M CJIA00BHASIINX:

- JeKuuu opOPMIISIOTCS B BHJIE DJIEKTPOHHOTO JIOKYMEHTA, TIOCTYITHOTO C TIOMOIIBI0 KOM-
MBIOTEPA CO CIEIMATU3UPOBAHHBIM MMPOTPAMMHBIM 00ECTICUCHUEM;

- TIMCBMEHHBIC 3aJ[aHUsl BBIMOJHSIIOTCS HAa KOMIBIOTEPE CO CHEIUATU3UPOBAHHBIM IIPO-
TpaMMHBIM 00€CTIeYeHIEeM, UITH MOT'YT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrnieunBaeTCsl MHAWBUIyIbHOE paBHOMEPHOE ocBerieHue He meHee 300 Jrokc;

- NI BBITIOJTHEHUS 3aJlaHUS TPU HEOOXOJUMOCTH TIPEIOCTABISETCS YBEIUYHBAIOIICE
YCTPOMCTBO; BO3MOYKHO TaK)K€ UCIIOJIb30BAHHE COOCTBEHHBIX YBEITUUHBAIOIINX YCTPOUCTB;

- MUChbMEHHBIE 3a7aHusT OPOPMIISIOTCS YBEIIMUEHHBIM MIPU(PTOM;

- DK3aMEH U 3a4€T MPOBOJISATCS B YCTHOUW (hopMe WU BHITIOTHSIOTCS B MTUCBbMEHHON (popme
Ha KOMITBIOTEPE.

JJISl TIIYXHX H CJ1a00C/IbIIANINX:

- IEKIMH OPOPMIISIOTCS B BUE SJICKTPOHHOTO JOKYMEHTA;

- MICbMEHHBIC 3a/IaHUs BHIIOIHIIOTCS HA KOMITBIOTEPE B MUCHbMEHHOH (opMe;

- DK3aMEH U 3a4ET MPOBOAATCS B MUChMEHHON (hopMe Ha KOMIBIOTEPE; BO3MOXKHO POBE-
neHue B popme TeCTUPOBaHUS.

JJIs1 JIMI C HAPYIIeHUSIMU ONOPHO-IBUTaTe/ILHOT0 annapara:
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- JIEKLUU O(OPMIIAIOTCS B BHJIE JIEKTPOHHOIO JIOKYMEHTA, IOCTYITHOT'O C ITOMOIIBIO KOM-
MBIOTEPA CO CIIEHUAIN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- NMHUCbMEHHbIE 33JaHUS BBINOJIHAIOTCA HAa KOMIIBIOTEPE CO CHELMAIM3HUPOBAHHBIM IIPO-
IPaMMHBIM 00€CTICUeHUEM;

- 9K3aMEH U 3au4€T NPOBOJATCS B YCTHOU (hopMe MM BBIIOJIHAIOTCS B IMCbMEHHON hopme
Ha KOMITBIOTEpE;

- UCTIOJIB3YETCs CrenuanbHas ydeOHas ayautopus ais jaun ¢ JIOB3 — ayn. 106 rmaBHOro
yuebHoro kopmyca mno agpecy 214013, r. CmoneHnck, DHepreTudeckuid np-a, 1.1, 31anue sHepre-
TUYECKOT0 MHCTUTYTa (OCHOBHOI KOPITYC).

[Tpy HEOOXOAUMOCTH MpeTyCMaTPUBACTCS YBEIMUEHUE BPEMEHH IS TIOATOTOBKU OTBETA.

[lponienypa  mpoBeleHHMs  NPOMEXKYTOUYHOM  arrecTaluu Uil  oOydarommxcs
YCTaHABIMBACTCSI C Y4YETOM WX HWHAWBUAYAIBHBIX HNCHUXO(U3WYECKHX OCOOCHHOCTEH.
[IpomerxxyTo4Has aTTecTalysl MOKET IPOBOAUTHCS B HECKOJIBKO ATAIIOB.

[Ipu mpoBeneHNH TPOLEAYPHl OLIEHUBAHUS PE3YJABTATOB OOYYEHHS IpeIyCMaTpUBACTCS
UCIOJb30BaHUE TEXHUYECKHX CpEACTB, HEOOXOAMMBIX B CBS3U C HMHIUBUAYaJbHBIMU
0COOEHHOCTSIMH OOYYarOIIUXCS. ODTH CPEACTBA MOTYT OBITh MPEIOCTABICHBI (HIMAIOM, WU
MOTYT UCIIOJIb30BaThCsl COOCTBEHHBIE TEXHUYECKUE CPEJICTBA.

[IpoBenenre mpouEAypbl OLECHWBAHHS  pPE3yJAbTaTOB  OOY4YEHHs JIONYCKAaeTcs ¢
HCIOJIb30BaHUEM JMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOIOIHH.

ObecnieunBaeTcst A0CTYNl K MH(POPMALMOHHBIM M OHOJHOrpaguyecKUM pecypcam B
cetu MHTEpHET U1 Kax0ro odydarouierocs B opMax, aaiTUPOBAHHBIX K OTPaHUYEHUSIM UX
3II0OPOBBSI U BOCTIPHATHS HHPOPMAITUH:

JJIS CJIeNBbIX U CJ1a00BHASIIIMX:

- B Ie4aTHOM (hopMe YBEIUYEHHBIM IIPUPTOM;

- B (hOpMe IJIEKTPOHHOTO JOKYMEHTA;

- B (popme ayauodaiina.

A TJIYXHX M CJ1a00CTIbIIIALIMX:

- B Ie4atHou Gopme;

- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA.

AJIs1 00YYAIOUIUXCS ¢ HAPYLIEHUSIMU OMIOPHO-IBUIaTeJIbHOI0 anmnapara:

- B IeyaTHOH opme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

9. YYEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUTINHBI

OcHoBHas JuTepartypa.

1. Axmeros, H.C. O6mias u HeopraHuyeckass XUMus [DJIEKTPOHHBIA pecypc] : y4eOHUK. —
Onexkrpon. jman. — CII6. : Jlaws, 2014. — 752 c¢. — Pexum goctyna:
http://e.lanbook.com/books/element.php?pll 1d=50684 — 3arx. ¢ skpaHa.

2. Jlyneiiko, T.I'. Begenue B o6myto xumuto: yuebnuk / T.I'. Jlyneliko; MunucrepcTBo
obpa3oBanus 1 Hayku Poccuiickoit @enepannu, denepaibHoe rocy1apcTBEHHOE aBTOHOMHOE 00-
paszoBaTeNbHOE YUPEKIACHUE BBICHIETO NMpodeccnoHanbHOro odpazoBanms «HOxHBIN denepaib-
HBI YHUBEPCUTET», XUMUUYeCKUid axynbTeT. - PoctoB-u//] : U3narenscTtBo FOxHOrO henepans-
Horo ynuBepcurtera, 2010. - 232 c. - ISBN 978-5-9275-0763-4; [DnekTpoHHBIN pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=241121

JlonoJIHUTeIbHAS JIUTepaTypa.
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1. COOpHUK MHAMBUAYAJIBHBIX 3aaHUH 10 Kypcy "Xumus" : [METO. yKa3. IS CTY/ICHTOB
o0yd4. 1o HampayieHuto "Dnekrpodnepreruka”, "TemnosnepreTuka”, "DIEKTPOTEXHUKA, IIEKTPO-
MEXaHMKa U 3eKkTporexHonorun", "OnrorexHuka", "IIeKTPOHUKA U MUKPOIJIEKTPOHUKA", CIIEIl.
"OOopyioBaHUE W TEXHOJIOTHH MUIIEBBIX Mpou3BoacTB] / CD MDOU; coct. JI. @. Ocranenko, H.
b. I'ne6oga, I'. B. KopotkoBa.— Cmonenck : CO MOU, 2010 .— 52 c.

2. Pabouas Terpaap mo xumuu. B 2-x 4. U.2: Meroguyeckue peKOMEHIAIUH 1O KypCy
"Xumus" (myis HanpasineHus "TexHomormueckue MamuHbel 1 obopynosanue" / CO MDBU; cocr.
H.b. I'ne6oga, I'.B. KopoTtkoBa .— [2-e u3za.] .— Cmonenck : CO M3U, 2014 .— 32 c.

3. Ocranenko JI.®., I'nebosa H. b., Kopotkosa I'. B.CnoBapb-cripaBoYHUK OCHOBHBIX I10-
HSATHA ¥ TEPMUHOB TI0 XUMHH ydeOHO-MeToamueckoe mocodue. — Cmonenck PUO ¢ummana I'OY
BIIO «M3U (TY)», 2009.- 188 c.

4. I'ne6oBa H. b., Ocranenko JI.d. COopHUK 3a7a4y M YOPaXHEHUH MO Kypcy «XUMUD».
Cwmonenck PUO ¢ummana OY BITIO «MOBU (TY)» 2012 -124 c.

5. COopHuK nabopaTOopHBIX paboT mo xumuu (it HampasieHus "TexHomornyeckue ma-
mmHbI 1 o0opyaoBanue" / CO MOU; coct. H.b.I'me6osa . — Cmonenck : CO MDU, 2014 .— 68 c.

6.Anapues, A.W. O6mas xumust. COOpHUK 3a/IaHUi ¢ PUMEPAMH PEIICHHH: yueOHOe IMo-
cobue / A.U. Anapnes, JL.U. Adonuna. - HoBocubupck: HI'TY, 2013. - 119 c. - ISBN 978-5-
7782-2255-7, [DnexTpoHHbBIN pecypcl]. -
http://biblioclub.ru/index.php?page=book red&id=228947&sr=1

7.BapennoB, B.K. DnexkTpoxumudeckre CUCTeMBbI U Mporiecchl: yueOHoe nocodue / B.K.
Bapennos, H.A. Poroxuukos, H.®. YBapos. - HoBocubupck: HI'TY, 2011. - 102 c. - ISBN 978-
5-7782-1754-6; [OnEeKTpOHHBIN pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=228776

8.MoxoB, A.. COopHuK 3a1au no obmieit xumuu: yuedHoe nocodbue / A.1. Moxos, JI.W.
Mypeiruna, U.M. Anrommna. - KemepoBo: KemepoBckuil rocynapctBeHHbii yausepeutet, 2010.
- 155 C. - ISBN 978-5-8353-1312-9; [DNeKTpOHHBIN pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=232378
CnucoK aBTOPCKUX METOHYECKHX Pa3padoToK.

1. COopHUK MHIUBUAYAIBHBIX 3aJJaHUi 10 Kypey "Xumus" : [METOA. yKas. JUIsl CTy-
JEHTOB 00yd. TO HampaBieHuto "DnekrposHepretuka', "Termosnepreruka”, "ImekTpo-
TEXHUKa, JJIEKTPOMEXaHUKa M 3JIeKTporexHosoruu", "OnrtorexHuka", "DIEKTpOHMKA U
MHUKpO3JIeKTpoHUKa", crier]. "O0opyoBaHHe U TEXHOJIOTMH MHILIEBBIX Mpou3BoacTB] / CO
M3BU;coct. JI. ®. Ocranenko, H. b. I'nedora, I'. B. KopotkoBa.— Cmonenck : CO MOU,
2010 —52c.

2. PaGouas Terpanp no xumuu. B 2-x 4. Y.1: MeTonndyeckue peKOMEeHAALUH 0 Kyp-
cy "Xumusa"(mis nampasineHusi "TexHojormueckue MauimHbl M obopynoBanue" / CO
MD3U;coct. H.b. I'ne6osa, I'.B. KopoTtkosa .— [2-¢ u3a.] .— Cmonenck : CO MOU, 2014 .—
32c.

3. PabGoyvas tetpanp mo xumuu. B 2-x 4. Y.2: MeTognveckue peKOMEHAAINHN TI0 KypCy
"Xumua"(nns  HanpasieHus: "TexHonornyeckue MammHbl U obopynoBanue" / CO
MD3U;coct. H.B. I'nebora, I'.B. KopoTtkoBa .— [2-¢ u3a.] .— Cmonenck : CO MOU, 2014 .—
32c.

4. Ocranenko JI.®., I'ne6oBa H. b., Kopotkosa I'. B.CioBapb-cripaBoYHHUK OCHOB-
HBIX MOHATUHA ¥ TEPMHUHOB 110 XUMHUH y4eOHO-MeTonndeckoe nocobue. — Cmonenck PUO
¢mmana 'OY BIIO «MBU (TVY)», 2009.- 188 c.

5. I'me6osa H. b., Ocranenko JI.®. COOpHUK 3a/1a4 U yHIPAKHEHUHA MO KypCy «XH-
Mmust». Cmonerck PUO ¢ummana T'OY BITO «MDU (TY)» 2012 -124 c.
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PIII F1.0.07. «Xumusy»
JUCT PETUCTPAIIUN NBMEHEHUU
Howmepa crpannn
Ho- Bcero Hara
Mep aH- HaumenoBanue Iloanuce, ©.1.0.
nu3- 3a- Hy- | CTpa- BHECEHUS U3- Jara
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