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(mpotokon 3acemanust Ne 1 ot «28» aBrycra 2023 r.).



1. Ieab ocBOeHUST TUCIHUTILTHHBI

Lenp ocBoeHUS! AUCHMILIUHBI — COPMUPOBATH CUCTEMY XMMHUYECKUX 3HAHHUM (MOHSATHH,
3aKOHOB, ()aKTOB, XMMHYECKOTO $3bIKa) KAaK KOMIIOHEHTa €CTECTBEHHOHAYUYHBIX 3HAHHUK 00
OKpYXKarollleM MHpe M €ro 3aKOHax, a Takxke c(opMHpOBaTH COBPEMEHHOE MpPEICTaBICHUE O
BELIECTBAX, UX CTPYKTYpE, CBOMCTBAX U B3aUMHBIX IPEBPAILICHUSX.

2. Mecto aucunmimnsl B ctpykrype OIIOII BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTcs1 JaHHas JUCHHUIIIIMHA:
«Bricmas mareMaTHka.

JIMCUMIUINHBL ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOEHUE JAHHOM IUCIMIIIIMHBI HEOOXOAUMO Kak
npeamecTsymomee:  «MarepuasioBeleHHe U TEXHOJIOTHS KOHCTPYKIIMOHHBIX — MAaTE€pUajIOB),
«MarepuanoBeICHHE CBapHbIX M NasHBIX COCAUHEHMI», «MeToapl KOHTPOJIS M HCIBITaHUA
IIOJIMMEPHBIX MAaTEPUAJIOB U KOMIIO3UTOBY, «MeTOAbI KOHTPOJIS U UCIIBITAHUS METAJIOB U CIUIABOBY,
«IIpou3BoACTBO U3AEIUI U3 MOJIMMEPHBIX U KOMIIO3ULIMOHHBIX MaTepuaiosy, «HaHOCTpyKTypHBIE
MaTepuaibl Ui OCCHIJIOTHBIX MOOWJIBHBIX cUCTeM», «HoBble Marepwanbl M TEXHOJOTHH IS
U3rOTOBJICHUSI OECHMIOTHBIX MOOWIBHBIX cHuCTeM», «KOHCTpYKUMOHHBIE MaTepuaiabl AJs
W3TOTOBJICHUS JJIEKTPOTEXHUYECKUX YCTPOUCTBY.

3. ILnanupyembie pe3yJbTaThbl 00yYeHHUSs
dopmMupyemsbie U Nuagukaropbl
KOHTPOJIMpyeMble AOCTUKEHUS IInanupyemble pe3yJibTaThbl
KOMIIeTeHIINH KOMIIeTeHIIU I o0yueHust
(KoJ1 1 HAMEHOBAHUE) (K01 1 HAMEHOBAHUE)
OIIK-1. Crioco6en pemrats | OIIK-1.5. CrniocobeH | 3HaTh: TEXHHMKY O€30MacHOCTH TpHU
3aJjauu IIPOBOJIUTH JIAOOPATOPHBIN | MPOBEICHUH 71a00paTOpPHOTO
npodeccnoHanbHOM 9KCIIEPUMEHT U | DKCIIEPUMEHTA, XUMUYECKYI0 TOCYAY
NesITeIbHOCTH, TPHUMEHsAs | 00padaThiBaTh pe3yNabTaThl | U KIACCU(UKALUI  XUMHUYECKHX
METOJIbl MOJEJIMPOBAHMUSI, | U3MEPEHUN peakTuBOB, CrHoOcoObl  00pabOTKHU
MaTeMaTHYeCKOro pe3y/IbTaTOB U3MEPEHUN
aHasu3a, YMeTb: IPUMEHATh MPaBUIIa TEXHUKH
€CTECTBEHHOHAy4YHble U 0€30macHOCTH  NpU  MPOBEACHUU
o0IIenH)XeHEepHbIE 3HAHUS 1a00paToOpHOTO IKCIIEPUMEHTA,
noaoupaTh XMUMHYECKYIO IOCYAy H
XUMHYECKHE PEaKTHBHI,
o0OpabarbIBaTh pe3yabTaThl
M3MEPEHUN
Bnaners:  mpaBwiaMu  TEXHHMKH
0€30MacHOCT  NpU  MPOBEACHUU
71a00paTopHOTro HKCIIEPUMEHTA,
HaBbIKaMU 1MoAOOpa  XHMMHYECKOU
MoCybl U XMUMHUYECKUX PEaKTHBOB,
crocobamu 00pabOTKU Ppe3yibTaToOB
U3MEPEHUI
OIIK-1.6. YMeer BBIABIATH | 3HATH: KIACCH(PHUKAINIO XUMUIECKIX
€CTECTBEHHO-HAYUHYIO IIPOLIECCOB, MPOTEKAIOIIUX Ha
CYIIHOCTh  TIpoOJeM B | 0OBEKTE npodecCuoHATBHON
npodeccuoHaTbHON JIeSITeIbHOCTH; OCHOBHBIEC MOHSTHS U




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHHSA
KOMIIeTeHIii
(KO U HANMEHOBAHUE)

Iliianupyembie pe3yJbTaThl
o0yueHust

00JIacTH, PYKOBOJCTBYSCH
3aKOHAMH W METOJaMH
CCTCCTBCHHBIX HayK )51
MaTeMaTHKU

3aKOHBbI XWMHWH, OCHOBHBIC 3aKOHbI
B3aUMOCBSI3M MEXAY CTPOCHUEM U
XUMHUYECKMMH CBOMCTBAMH BCIICCTB,
OCHOBHBIE 3aKOHOMEPHOCTH,
CONIPOBOXKIAIOIINE B3aUMOJICHCTBHUS
BEIECTB;

YMers: OIPENEIATh
XMMHYECKHX IPOLIECCOB,
MPOTEKAIOIINX Ha 00BEKTe
npodeccHoHaNbHOW  JEATEIBHOCTH;
MPUMEHSATh OCHOBHBIC TMOHATUS H
3aKOHBl XMMHH, OCHOBHBIC 3aKOHBI
B3aUMOCBSI3H MEXKIy CTPOCHHEM U
XMMHYECKIMH CBOWCTBAMH BEILECTB;
OCHOBHBIE 3aKOHOMEPHOCTH,
CONPOBOXKJAIOLINE B3aUMOACHCTBHUS
BEIIECTB  JUISI  pELICHHWs  3ajgad
npodeccHoHaIbHON AEATEIbHOCTH;

HpUpOAY

Brnaners: wmeTtomamu - omnpeaesieHust
KJ1acCU(pUKaLUU XUMHUYECKUX
IIPOLIECCOB, MIPOTEKAIOIIUX Ha
00BeKTe npodeCcCuOHAITBHON
JICSITCIbHOCTHU; METOINKOM
IIPOBEICHUS pacyeToB c
WCIIOJIb30BAHUEM OCHOBHBIX IMOHATUM
Y 3aKOHOB XMMHH, OCHOBHBIX 3aKOHOB
B3aUMOCBSI3U MEXKIY CTPOCHUEM H
XUMHUYECKHUMH CBOWCTBAMM BEILIECTB;
OCHOBHBIX 3aKOHOMEPHOCTEM,
COMPOBOXKAAIOUINX B3aUMOACHCTBUSA
BEIIECTB I  peIIeHUs  3aj1ad
po(hecCHOHATLHOM e TENbHOCTH

OIIK-1.7. Ymeer
COIOCTaBIIATh u
oOpalaTeIBaTh pE3yJbTaThl
HCCIIEA0BATEIBCKOU
ACATCIIBHOCTH, HCIOJb3yd
CTaHJapTHOE
o0opynoBaHue, npudopsl U
MaTepHabl

3HaTh: METOAbI IIPOBCACHUA
OKCTIEPUMEHTAIBHBIX  UCCIIEOBAHHHA
C HCIIONB30BAaHMEM CTaHJAPTHOTO
XAMHAYECKOTO 00opynoBaHus,
MpuOOPOB, MAaTEPUATIOB U 00PaOOTKH
TIOJTYYSHHBIX pe3yIbTaTOB

YMeTb: TpHUMEHSTh TEOPETUYECKHE
3HaHUS ISt MIPOBEACHUS
IKCTIIEPUMEHTAa C HCIIOJIb30BAHUEM
CTaHJapTHOTO XUMHUYECKOTO
o0opynoBaHus, npuOopoB,
MaTepuaJioB U 00paboOTKHM  ero
PE3yNIbTaTOB

Bnaners: MeTogamMM  MOCTAHOBKH

OKCIICPUMCHTAa C HCIOJb30BAHUCM
CTAHJApPTHOT'O XHUMHUYCCKOI'O




dopmupyemMbie U Nuaukaropsl
KOHTPOJIHpYeMble JAOCTHKEHHST Iliianupyembie pe3yJbTaThl
KOMIIeTeHIHH KOMIeTeH Ui o0yueHHs
(Ko ¥ HAMMEHOBAHUE) (KO U HANMEHOBAHUE)
o0opyaoBaHus, npubopoB,

MaTepuaoB W aHajIM3a IOJy4eHHON
uHpOopMaIU




4. CTpyKTypa U coaep:kaHue TUCHUIINHBI

DopMbI
. TeKyIIero
MonayJb (pa3ae) B“HLI HaHMeHOBaHIfe TeM sansTiu Cemectp Obm.em, banabl | UnTepakTHB, 4. KOHTPOJIA
y4eOHOoii padoThI (yueoHoli paGoThI) q, (HamMeHOBaHHE
OLICHOYHOI0
Monyib 1. Jlekuus (JIekl)  |OcHOBHBIC MOHSTHS U 3aKOHBI XUMHUHU 1 2 - -
CtpoeHue u CamocrosrenbHas|[OCHOBHbIE KJIACChl HEOPIaHUYECKUX 1 44 - -
CBOMCTBA BelecTsa |padora (Cpl) BELIECTB. Crpoenue aTOMOB.
[lepuonuueckas cucremMa 3JIEMEHTOB
.. MenneneeBa. XMMHYECKasi CBS3b.
IIpocTpaHcTBEHHOE CTpOEHUE
Monyib 2. Jlexuus (Jlek2) |Tepmoaunamuka XUMHUYECKHUX 1 2 - -
TepMoauHaMuKka u IIPOLIECCOB: BHJIbI CHCTEM, MapaMeTphl
KUHETHUKA u QyHKIMHM cocTosiHUA. 3aKoH ['ecca
XUMHUYECKUX CamocrositensHas | TepMoguHaMuka XUMHUYECKUX 1 44 - -
[IPOLIECCOB pabora (Cp2) npoueccoB.  DYHKIMHM  COCTOSIHMSL:
BHYTPEHHSISI ~ DHEPTUs,  OHTAJBIHSA,
SHTpOINS, SHEprus I'u66ca.
Hamnpasnenue IIPOTEKAHUs
XMMHYECKUX peakiui. XuMHUYecKas
KUHETHKA. BinsHue Ha CKOpOCTh

XUMUYECKUX DPEAKUUN KOHLIEHTpALUH,
JIABJICHUS, TEMIIepaTyphl,




DopMbI

. TeKyIIero
MonayJb (pa3ae) yqeﬁmﬁingaﬁmbl Hanhﬂ(;?lzgil;gepjz;%ﬁ;;l)mTuﬂ Cemectp OG:eM’ banabl | UnTepakTHB, 4. KOHTPOJIA
: (HanMeHOBaHMe
OLIEHOYHOT 0
Monyib 3. CamocrosrenbHas | PactBopel.  CnocoObl  BbIpaKeHUS 1 o4 - -
PactBops! n pabora (Cp3) KOHIICHTPAILIUH PacTBOPOB.
PIEKTPOXUMHUYECKHUE KomnratuBabele CBOMCTBA PacTBOPOB.
[IPOLIECCHI CBoiicTBa pacTBOPOB DJIEKTPOJIUTOB:
JccolMalusl. MOHHOE IMPOU3BE/IEHUE
BOJIbI, TIPOM3BEICHUE PACTBOPUMOCTH,
THJIPOJIN3 coJei, HarpaBJIeHUE
OOMEHHBIX peakuuil. OKHUCIUTENTBHO-
BOCCTAaHOBUTEIIbHBIC peaKIum.
DNEeKTPOXUMHUYECKHE CHCTEMBI.
lanpBanMYecKye JJIEMEHTHI.
DNEeKTpOIN3 pPacIUlaBOB M BOJHBIX
pacTBOpoB. 3akoHbl Papayes.
KonTpons [TonroroBka k 3auery 1 3,75 - - Bomnpocsl k 3auety
Ne 1-50
[Tpomexxyrounas |IIpomexyTouHas aTTecTanus (3a4er) 1 0,25 - - Bomnpocsl k 3auety
arrectanus (ITA) Ne 1-50
Hroro:| 180 -



5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Ipu peanuzanuy AMCHUIUIMHBI HCHOJB3YETCSI TEXHOJIOTUS TPAJAULMOHHOTO OOY4YEHHS —
opranu3zaiys y4eOHOro rmporecca B By3e, OCHOBaHHas Ha JICKIIMOHHO-CEMUHAPCKO-3aueTHOH (hopmax
oOyuenusa. K ¢opmam o0ydeHHs] OTHOCATCS JIEKIIMH, MPaKTHUYECKUE U Ja0OpaTOpHbIE 3aHATHUA, a
TaK)Ke CaMOCTOSITeNIbHAs pabora. Ha JEeKIusX HCIONb3yHOTCS HATJSIHBIC U CIOBECHBIE METOIBI
o0ydeHus1, Ha TPAKTUUECKUX U JTA0OPATOPHBIX 3aHATUAX — HATJISIIHBIC, CIOBECHBIE U TIPAKTHUYECKUE
METO/IBI.

6. MeToanyeckue yKa3aHusl 10 OCBOCHHIO TUCHMUILINHBI
Moayas 1. CTpoeHue U CBOMCTBA BellleCTBA

Tema JJeKIIMOHHOTO 3aHATHA .
OCHOBHBIE ITOHSTHS ¥ 3aKOHBI XMMHH.

N3yunB JaHHBI MOAYJIb, CTYAEHT A0JIKEH:

HUMETh NPEJCTABICHUE 00 OCHOBHBIX IMOHATHUAX U 3aKOHAX XUMUU; KJIACCU(PUKALIUU BEILIECTB;
CTPOCHUU aTOMa; TUIaX XUMHUUECKOH CBS3H.

3HATh:

- OCHOBHBIC ITOHTHS XUMUH (MOJIEKYJ1a, aTOM, XUMUYECKHH 3JIEMEHT, MOJIb, MOJISIpHAs
Macca, XMMUYECKHUI SKBUBAJICHT, MOJISIPHAs. Macca XUMUYECKOTO YKBUBAJICHTA);

- OCHOBHBIC 3aKOHBl XMMHHU (COXpAHEHHs MAacChl, IOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOLIEHUH, ABOrajpo, ypaBHenue MenaeneeBa-Knaneiipona, 00beJMHEHHbBIN Ia30BbIil 3aK0H);

- COBPEMEHHYIO KOPIYCKYJIIPHO-BOJHOBYIO TEOPHIO CTPOEHHUS aTOMa; KBAaHTOBBIE
Yrcia, MpaBujla U MPUHIMITEI COCTABICHHUS AIIEKTPOHHON KOH(UTYPAITUH XUMHUECKOTO DIIEMEHTA;

- TUIBl XUMUYECKOH CBSI3M (MOHHYIO, KOBAJIEHTHYIO, METAJUINYECKYIO, BOJOPOHYIO),
UX CBOMCTBA U XapaKTEPUCTUKU;

- IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI.

yMeThb:

- IIPOBOAMTDH KOJIMYECTBEHHBIE PACUETHI IO YPABHEHUSIM XUMUYECKHUX PEAKIIN;

- COCTaBJISITh 3JIEKTPOHHYIO KOH(MUTYPALIMIO XUMUYECKHX JIEMEHTOB;

- OINPEAEIIATh TUIl XMMHUYECKOM CBSI3U B BEILIECTBE U €r0 IPOCTPAHCTBEHHOE CTPOEHHUE;
COCTaBJISATh CTPYKTYPHYIO (DOpMyITy BelleCTBa.

MeTtoanyecKue peKOMeHAAUMH M0 U3Yy4YEeHHI0 MOTYJIA

ITpu ocBOEHMM MOJTYJIs1 HEOOXOUMO:

- U3y4UTh Yy4eOHBI MaTepual 10 COOTBETCTBYIONIEMY MOIYIIO UCIHUILIHHEI,
UCTIOJB3YS JIGKIIMOHHBIM MaTepual U TUTepaTypy Mo JaHHOW TeMaTHKE;

- aKIICHTUPOBAaTh BHHMAHWE HA: OCHOBHBIX TIOHATHUSX W 3aKOHAaX XHUMUHU;
KJIacCU(UKALIMU BEIIECTB; OOIIMX XWMHUYECKHUX CBONCTBaX BEIECTB OJHOTO Kiacca; CTPOSHUU
aToMa; KBAaHTOBBIX YMCIIAaX; COCTABICHHUU DJIEKTPOHHON KOH(MUTYpAIMH XUMHUYECKHX DIIEMEHTOB;
TUIIAX XUMHYECKOM CBSA3M; MPOCTPAHCTBEHHOM CTPOCHUHU MOJIEKYIL.

- OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI:

1. Yro Takoe oTHOCUTENbHAst aTOMHast Macca? PaccunTaiiTe OTHOCUTENbHYIO aTOMHYIO
Maccy cepsl, ec M(S)=5,3-102r, am(C)=2,0-102%r.

2. PaccuuTaiite aOCONMIOTHYIO MacCy MOJEKYJIbl CEpHOM KHCIOTBI, €clIH ee
OTHOCHUTEIIbHAS MOJICKYJISIpHAs Macca paBHa 98.

3. OtHocuTeNnbHas IJIOTHOCTh Ta3a MO BOJOPOAY, coxaepxaiiero 27,27% yrnepoaa u
72,73% xucnopoaa, paBHa 22. OmnpenenuTe OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO MacCy raza U ero
XUMHUYECKYIO (hopMyIy.



4, OTHOCUTENBHBIC TNIOTHOCTH Ta30B MO BO3AyXY paBHbL: a) 0,9; 0) 3,17. Onpenenure
Mmaccy | 1 kaxzaoro rasa.

5. Onpenenure, Kakoil 310 Meta, eciu 1,6 T kanbiua U 2,615 T IBYyXBaJlEHTHOTO
MeTaslia BBITECHSIOT U3 KHCIIOThI OJJUHAKOBBIA 00bEM BOJIOPOAA MPU OJHUX U TEX YK€ YCIOBUSIX.

6. Xnopun mMetamia couepxut 69% xisopa. OTHOcUTENbHAs aTOMHAs mMacca MeTajuia
paBHa 47,9. Onpenenure CTeNeHb OKUCICHUS METalJIa B 3TOM COE€IMHEHUH.

7. [Ipu temneparype 100°C u naBnennn 50 aTm. ra3 3aanMaer o6bem 10 M°. TIpusenute
00bEM 3TOTO Ta3a K H.y.

8. Hanuimmre nosiHele 351eKTPOHHBIE KOH(PUTYPALIUHA ATOMOB 3JIEMEHTOB C MOPSAIKOBBIMU
HoMepamu 15 u 23. YkauTe BaJIEHTHBIE 2JIEKTPOHBI 3TUX 3JIEMEHTOB.

9. Hanummre 3MeKTpoHHbIe KOH(GUTYPALMH aTOMOB Cepbl M XpoMa 1 noHoB S u Cri*,
CpaBHHTE paguyCchl aTOMOB U HOHOB.

10. VYV xakux W3 HW)KE MNPUBEICHHBIX MOJIEKYJ] XMMHUYECKHE CBSI3U HMMEIOT MOJISPHBII
xapakrep: Oz, CO, HF, N2, NHa.

11.  Omnpepenute BaJICHTHOCTh ATIOMUHUS B OCHOBHOM U BO30YX/JI€HHOM COCTOSIHHSIX.

12. UYemy paBHa macca 1 MOJIb SKBUBAJICHTOB OJIOBA B PEAKIIHSIX €0 BOCCTAHOBIICHUS: a)
Sn** +2e = Sn?*; 6) Sn** +4e = Sn°

13.  PaccumraiiTe MOJSIDHYIO MacCy OKBHBAJCHTa >Kejle3a B COCOUHEHUSAX €ro C
KHUCTIOpOJIOM, coaeprkaiux a) 70 u 0) 77,8% xenesa.

14.  Omnpepenute HKBUBAJEHT W MOJIIPHYIO MacCy 3KBUBAJE€HTa MOHOB JKelie3a B
TIpUBEICHHBIX peakuusx: a) Fe* +1e = Fe?*; 6) Fe* + 30H" = Fe(OH);

15.  PaccuuraiiTe MOJISIpHYIO MacCy 3KBHBajeHTa MeTasuia, eciu 0,029 T ero BBHITECHSIOT

u3 kucnotsl 30 M Boopoaa (H.y.).
Moayab 2. TepMoaMHAMUKA M KHHETHKA XUMHYECKHX MPOLIECCOB

Tema JeKIMOHHOIO 3aHATHS:
TepMoarHaMUKa XMMHYECKUX MTPOIIECCOB: BHJIBI CUCTEM, TTapaMeTPhl U () YHKIIUU COCTOSTHHS.
3akoH I'ecca.

HN3y4yuB 1aHHBIA MOAYJIb, CTYACHT J0JIKEH:

UMETh NPEJCTABIEHUE 00 SHEPreTUYECKUX U3MEHEHUIX B CUCTEMAX, B KOTOPBIX IIPOUCXOAUT
B3aMMOJCICTBHE MEXKAY BELIECTBAMHM; CKOPOCTHM XHUMHYECKMX pEakuuid U MeTojax ee
peryinupoBaHusl.

3HATh:

- TepMOJMHAMHUECKHe (PYHKIIMHM COCTOSIHUS, crioco0 u3 pacuera (3akoH ['ecca u ero
CIIEJICTBUE);

- BJIMSIHUE TEMIIEpaTypbl Ha BO3MOYKHOCTb NPOTEKaHHS PEaKLUU B 3aBUCHUMOCTH OT
YHMCJIEHHBIX 3HAYEHNUI DHTAJIBIINU U SHTPOIIUHU PEAKIINH;

- BJIMSIHUE Ha CKOPOCTh XMMHUYECKOM PEeaKIMM KOHLEHTPalUU (3aKOH JEHCTBYIOLINX
Macc);

- BJIMSIHUE HA CKOPOCTh peakuuu temreparypsl (mpasuwio Baut-I'odpda u ypaBHeHue
AppeHnyca);

- BJIMSTHUE HAa CKOPOCTh PEaKIIMK KaTaJnu3aTOpPOB;

- XMMHUYECKOe paBHOBEcHE U criocoObl ero cMmenienus (mpunuui Jle Hlarense)

yMeThb:

- OIPEAEIIATh BO3MOXKHOCTb IPOTEKAHUS PEAKIINN;

- PEryJinpoBaTh CKOPOCTh XUMUYECKOHN peaKkinu.

MeTtoauyeckue peKoMeHAAIUH 110 U3YYEeHUI0 MOTYJIsI
ITpu ocBOEHMM MOJTYJIs1 HEOOXOIUMO:



- U3Y4UTh Yy4eOHBII MaTepuaq 10 COOTBETCTBYIOIIEMY MOAYIIO TUCIUIUIUHEI,
MCIIOJIb3YS JIEKIIMOHHBIM MaTepUai U JUTEPATypy MO JaHHON TEMATHKE;

- aKLIEHTUPOBAaTh BHHMAHHWE HA: DSHTAJbIMHM OOpa30BaHMsI, CTOPAaHUS U PEaKLUU;
SHTPOIMHU BEUIECTBA M peakuuu; >Hepruu [mbOca; KMHETHYECKHX YPaBHEHUSX M TOMO- U
TeTepOTreHHBIX pEaKIil; JHEepruu AaKTHUBAI[MH; OCOOCHHOCTSX MPOTEKAHUS TIeTEPOTeHHBIX
IPOIIECCOB; XUMHUECKOM PABHOBECHH U CIIOCO0AX €0 CMEICHHS.

- OTBETUThH HA KOHTPOJIbHBIE BOIPOCHI:

1. IIpu coenumHenun 3,2 T Xxene3a ¢ KuciopogoM Beienwioch 40 k/[x Tterna.
PaccuuTaiiTe sHTaNBINIO 00pa3oBanus okcuaa sxkeesa (I1).

2. PaccuuraiiTe TEMI0TBOPHYIO CITIOCOOHOCTH METaHa.

3. PaccuuraiiTe KOMMYECTBO TeIlIa, KOTOPOE BBIAEIUTCA Tpu cropanun 50 m® cmecn,
cocrosien u3 50% kucinoposa, 25% Bogopoaa u 25% yriaekucioro rasa.

4. Cnenaiite BBIBOJ, O BO3MOXXHOCTH CaMOIPOM3BOJBHOI'O IPOTEKAHUS pEaKUUH B
CTAHAPTHBIX YCIOBHUSAX, ecii u3BecTHO, uto AH,Y = - 293 Ik, AS,’ = 27 JIx/K.

5. Paccuuraiite sutansnuto peakuun: 2NaOH 1) + H2SO400) = Na2SO4s) + 2H20 ).

6. Onpenenure 3HAKM M3MEHEHUS OHTAIBIIMM M OSHTPONUM Ul CIELYIOILEro
TepMoanHamuieckoro npouecca: 2Har) + Oz = 2H20p.

7. B kakux ciydasx SHTaJblMg CropaHUs IPOCTOrO BEIIECTBA paBHA HHTAIBIUU
00pa30BaHUs CIOKHOIO?

8. Kaxk BbIpakaeTcss CKOPOCTh XMMUYECKON PEAKLUHU 110 3aKOHY JECHCTBYIOIIUX MAcC B
TOMOTEHHBIX U IeTepOreHHbIX PeaKLusixX?

9. Omnpenenure 00U M YaCTHBIC TTOPSIKH IO KOMIIOHEHTAM CIIEAYIONICH XUMUYIECKOU
peakuuu: 2C2Hg + 702 — 4CO2 + 6H20.

10. Bo ckonbkO pa3 U3MEHHUTCS CKOPOCTh pEaKLMU IPU M3MEHEHUHU TEeMIIepaTypbl Ha
30°C, ecmm y = 3,0?

11.  Kak uameHwurcs vyp razodasznoii peakmu 2A + 3B = 2C npu yBenMueHUH AaBICHUS B
2 paza?

12.  Tloyemy vyp peakmu Na + H2O — otnmuaercs ot vy peakuuu Ca + H2O —?

13.  Hanumwure maTeMaTHueCcKOe BbIpaxkeHUe A ckopocTH npsimol peakuuu CaOrs) +
COzr) — CaCO3(w).

14.  H3meHeHue kakux (aKTOPOB BHI30BET CMEIIEHUE PaBHOBECH 00paTuMoii peakiuu N2

CAHO = o
+3H2 <> 2NH3; AH | =-92 x/Ix B cTOpOHY IpAMO# peakunu?

15.  BbIuncaMTE UCXOIHBIE KOHIIEHTPAIMK BEIIECTB, €CIIM PABHOBECHBIE KOHIIEHTPAIMH
usBectHbl: 2NO + Cl2 <> 2NOCI, [NO]=1,5 mouns/n, [Cl2]=1 mons/n, [NOCI]=0,5 mMos/m.

Mopnyab 3. PacTBOpBI M 2JIEKTPOXHMHYECKHE ITPOLECChI

HN3y4yuB 1aHHBIA MOAYJIb, CTYACHT J0JIKEH:

MMETh TPEJICTaBIICHUE O PAacTBOpax; O CIOCO0ax BBIPAKEHHUS KOHIICHTPAIIUM PACTBOPOB;
CBOMCTBax pacTBOPOB; 00 OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUAK; IIIEKTPOXUMHUUECKIX
MpOLECCax: raJbBaHUYECKHUX, JIEKTPOJIN3a, KOPPO3UH.

3HATH:

- COCTaBHBIE YAaCTH PACTBOPOB;

- KOJIMYECTBEHHOE BBIPAKEHHE COCTAaBA PACTBOPOB;

- CBOWCTBA paCTBOPOB HEAJIEKTPOJIUTOB U IIEKTPOIUTOB;

- HarpaBJIeHuEe OOMEHHBIX MTPOIECCOB B PACTBOPAX JIEKTPOIUTOB;

- METO/Abl  ypaBHMBAHUS  OKHUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX peakuuil  (MeTon
AIIEKTPOHHOTO OayaHca U MOTypeaKIIHii);

- rajibBaHMUECKHUE MPOLECCHl U PadOoTy rajJlbBaHUUECKUX JIEMEHTOB,;

- AIIEKTPOJIN3 PACIIIIABOB M BOJHBIX PACTBOPOB JIEKTPOIHUTOB,;

- 3aKOHBI DJIEKTPOIIN3A;



- BH/IbI KOPPO3UU U MEXAHU3MBI UX IIPOTCKAHUS;

- CHOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HUH.

yMeThb:

- IIPOBOAMTH XMMUUYECKHUM SKCIIEPUMEHT U aHAJIN3 ITOJIYYEHHBIX PE3YJIbTATOB;

- OIpPEACIIATh KOHLICHTPALUIO PACTBOPOB;

- OIPEEIIATh CBOICTBA paCTBOPOB;

- paccTaBiATh K03()(PULMEHTHI B OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKLHIX;

- COCTaBJIATh TaJbBAaHUYECKHE IIPOLIECCHI, ONPEAENATh 3JIEKTPOJBIKYILYI CHIY
raJIbBAHUYECKUX DJIEMEHTOB;

- COCTaBJIATh IPOLECCHI AJIEKTPOJIN3A PACINIABOB M BOJHBIX PACTBOPOB AJIEKTPOJIUTOB;

- OIpesieNATh KOJIMYEeCTBA 00pa3yroIuXCcs Ha 3JEKTPOIaX BEIIECTB PH IEKTPOIIU3E;

- COCTaBJIATh IPOLECCH] XUMUUYECKOMN U AIEKTPOXUMUYECKON KOPPO3UH;

- noaoupaTh crocoObl 3alUThl METAJUIOB OT KOPPO3UH.

MeToanyeckue peKOMEHAAUMH 110 U3YUYCHUI0O MOAYJIS

[Tpu ocBOeHMM MOJTYJIs1 HEOOXOIUMO:

- U3Y4UTh Y4YeOHBI MaTepuaa IO COOTBETCTBYIOIIEMY MOAYIIO TUCIUILUIUHEI,
MCIIOJIB3YS JIEKIIMOHHBIM MaTepuai U JUTEpaTypy M0 TaHHON TEMaTHKE;

- aKIIGHTUPOBAaTh BHHUMAaHHWE HAa: COCTAaB pacTBOPOB; CIOCOOBI  BBIPAKEHUS
KOHLEHTPAllUd pacTBOPOB; AJIEKTPOJIUTBI M HEAIEKTPOJIUTHI, CBOMCTBA HERJIEKTPOJIUTOB U
3JIEKTPOIMTOB; METO/IbI ANEKTPOHHOTO OajaHca ¥ oMypeakluii; ralbBaHMUECKHE MPOIIECChl; paboTy
raJlbBAaHMYECKUX 1eMeHTOB; pacueT J/]C; aHOHbIE U KaTOHBIE PEAKLIUU [IPH AIEKTPOJIN3E; 3aKOHBI
@Dapajes; TUMBI U MEXaHU3Mbl PA3NTUYHBIX BHUJIOB KOPPO3UHU; CIOCOOBI 3alUTHl METAUIOB OT
KOppO3UH.

- OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI:

16. KakoB Tun xumuueckoil cBsizu B 3iekTponurax? Kakue 371eKTpoJuThl HA3bIBAIOT
noTeHuuanbHeIMU? UcTUHHBIMEU?

17. Hanummre mucconmanuio a) cynbdura HaTpus u 0) ruapodocdara Kaus 1o MepBoi
Y BTOPOU CTYIEHSIM.

18.  BeIpa3uTe KOHCTAaHTY AMCCONMAIIHN OpTO(POCHOPHOI KUCIOTHI IO MEPBOM CTYIICHH.

19.  Onpenenure crenens auccounanuu 0,001 M pacTBopa yKCyCHOM KHCIIOTBHI, €CIH €€
Kn=1,74-10".

20.  Yro mokasbiBaeT M30TOHMUYECKUI KodpduuueHt? Kakas cBs3b CyIIECTBYET MEXIY
CTEMEHBIO TUCCOLMAIINU DIEKTPOJIUTA U U30TOHUYECKUM KOd(DPuImeHTom?

21.  Onmnpenenute TeMmmepaTypsl kumeHuss u 3amep3anus 0,01 m pactBopa cynbsdata
HaTpUs, €CJIM CTENeHb TUCCOLMALUU cocTaBisaeT 54%.

22.  Yro Ha3bpIBalOT MOHHBIM NPOM3BEAEHUEM BO/IbI? UeMy OHO paBHO?

23.  Omnpenenute pH a) 0,1 M pactsopa KOH u 6) 0,1 M pactBopa NH4OH (Kn=1,74-10
5
).

24.  Ompenenute pacTBOPUMOCTh THAPOKCHIA aNTFOMUHMS, eciu ero I1P = 5,7-1072,

25. PaccuuTaiite ocmotuueckoe nasinenue 0,002 M pactBopa 6eH3051a IpH TeMIieparype
17°C.

26. Hanummre ruaponns cieayomux coiae U ONpeaesnTe cpely UX BOJHBIX paCTBOPOB:
NaNOs, ZnCly, Na2S, CH3COONHy.

27. [TokaxuTe cTpoeHHEe MHIEUIBI NMPH MPUIMBAHUM H30BITKA pacTBOpa T'MIPOKCHAA
HaTpUs K pacTBOPY XJIOpUJIA IIMHKA.

28. [Tokaxxute CTpOEHHWE MHUIEIUIBI MPU TNPUWIMBAHUM HU30BITKA XJIOpUAA IMHKA K
pacTBOPH TUIAPOKCHIA HATPUS.

29.  Kakyto cucremMy Ha3bIBalOT 3JIEKTPOXUMHUYECKOM?

30.  CocraBpTe cXeMy JIByX TaJIbBAaHMYECKUX AJIEMEHTOB, B OJTHOM M3 KOTOPBIX KOOAIIBT

CIyu Obl KaToAOM, a B IpyroM — aHOJIOM. Hamummre ypaBHEHUS peakiuii, IPOUCXOSAIINX TPU
paboTe ITUX IEMEHTOB.



31. ["anbBaHMYECKHIT STIEMEHT COCTOUT M3 XPOMOBOTO 3JIEKTpoia, morpyxeHHoro B 0,01
M pactBop Crz(SOs)3, W CTaHAaPTHOrO BOJOPOAHOrO 3JeKTpona. Hamumure ypaBHEHUs
3MEKTPOAHBIX MpoleccoB. Uemy paBHa €ro 3.1.c.?

32.  KakuMm ypaBHEHHEM KOJMUYECTBEHHO OMHCHIBACTCS dIEKTPOIIN3?

33. Uto paccuuThIBaIOT ¢ MoMolibio ypaBHeHust Hepucra?

34.  CocraBbTe CXeMy 3JIEKTPOJIM3a BOJAHOTO PAcTBOpa XJIOPHAA HHUKENs Ha WHEPTHBIX
ANEKTPOAAX.

35.  CocraBbTe CXEMBI JIEKTPOIN3a BOJJHOTO pacTBOpa xyopua xkenesa (1), ecnu: a) anon

JKEJIE3HBIN; 0) aHO| YTOJIbHBIH.

36. PactBop comepsxut monbl Zn2*, Ni?*, Fe®*, Cu*" B ommHakoBoil KoHIeHTpauuu. B
KaKOM I10CJIe0BATENLHOCTH 3TH METAJUIBI OYAYT BBIAEIATHCS IPU DIIEKTPOJIM3E, €CIIU HAMPSHKCHUE
JIOCTATOYHO JIUIS BBIJEJIEHHS JF000ro MeTaa?

37.  BpruuciuTe Maccy HUKEIS, BBIACTUBIIEIOCS HA KaTOIE ITPH MPOITYCKAHUU TOKA CHIIOH
20 A ygepe3 pacTBOp HUTpATa HUKEJS B TEUEHUU 22 4acoB.

38.  Ilpwm snekrponuse pactBopa cosm osioBa (Il) Mmacca karoma yBenuumiacek Ha 4 1. Uto
MPOM30IIUIO MPH STOM Ha OJIOBSIHHOM aHojie?

39.  PaccuuTaiite 00beM KUCIOPOJa, KOTOPBI MOXET OBITh MOJIYYSH TPHU AJIEKTPOIIH3E
TOKOM 5 A B T€U€HHE 2 4acOB, €CIIU BBIXO/I IO TOKY cocTaBisieT 85%.

40.  [Ipu mpoX0OXJIECHUH Yepe3 pacTBOP COJU TPEXBAJICHTHOTO METaJljla TOKa cuioi 1,5 A

B TedeHnu 30 MuH Ha KaToje Boiaenmiock 0,18 r metamia. Berauciure MOIsipHYIO Maccy MeTasuia u
pacxo/l 3JIEKTPOIHEPTUHU, €CIIU U3BECTHO, YTO HAIIPSKEHUE B CETH paBHO 6 B, a BbIxoa no Toky 72%.

41.  Kako#l KOHTaKT SIBJISETCSI Hanboiee KOPPO3MOHHOOMACHBIM s xkene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42. B KOHTaKTe ¢ KAaKUM U3 METAIUIOB MEJIb ABJISIETCS aHOIOM: XPOM, 30J10TO, HUKEITh.

43.  Hamummre 3J1€KTPOXUMHYECKHE TPOIECCHI (AHOIHBIM U KaTOIHBIN), IPOTEKAIOIINE B

koHtakte Al/CU B pacTBOpe XJI0pH/Ia HATPHSL.



7. OueHovHbIE CPeACTBA

7.1. IlacmopT OlleHOYHBIX CPeCTB

Cemect Konx konTpoaupyemoi HaumeHoBaHue
P KOMIIeTeHIMH (M1 ee YACTH) OLIEHOYHOI'0 CPeACTBA
1 OI1K-1 Bonpocsr k 3agery Ne 1-50

7.2. OHeHO‘lHLIe cpeacrea AJasd I[pOMe)KyTO‘lHOﬁ aTTeCTallii M0 UTOoraMm OCBOCHHUHA

JUCHHUILIHHBI

7.2.1. Bompochl K NPOMEKYTOYHOM aTTeCTAIIUN

Cemectp 1

Ne
n/n

Bomnpocsl k 3a4ety

OcHOBHBIE MOHATUS XUMHUHU: MOJIEKYJa, aTOM, 3JIEMEHT, BEIIEeCTBO (IIPOCTOE, CII0XKHOE),
IMIUpHUYECKasi, rpaduaeckas, MOJEKyJIsipHast (GOPMYJIbI BEIIESCTBA, XUMHUICCKAsT PEAKITHS,
CTEXMOMETPUUYECKHI KO3 DUIIHCHT

Knaccugpukamuss u HOMEHKIAaTypa HEOPraHMYECKUX COCIWHEHHWN: OKCHJBI, KHCIIOTHI,
OCHOBAHWUs, COJIU

Crexuomerpusi. 3aKOHOMEPHOCTH HW3MEHEHHUSI W CIOCOOBI OMpENeTeHUs KOJWYECTBa
BeniecTBa. OCHOBHBIE ompeeneHus: GopMylibHas €IMHUIA BEIIECTBA, MOJIb, TIOCTOSIHHAS
ABorazpo, MOJISIpHAasT Macca, MOJSIPHBIA O0BEM, MOJISIpHAsET Macca XHUMHUYECKOTO
SKBHBAJICHTA, MOJISIPHBII 00beM XMMHUYECKOTO YKBUBAJICHTA.

KonnuecTBeHHbIE 3aKOHBI MPOTEKAHUS XHUMHUYECKHUX PEaKIMil: COXpPAaHEHHS MacChl
BEII[ECTB, MOCTOSHCTBA COCTAaBa, KPATHBIX OTHOIICHUH, 00bEMHBIX OTHOILIIEHUH, ABOTaIpo
W clencTBus U3 Hero, MeHneneeBa-Kiamnelipona, 00beIMHEHUI Ta30BbIH, MaplHaIbHBIX
JaBjeHuit JlanbToHa, 3aKOH YKBHBAJIEHTORB

Teopun ctpoenus atoma. CoBpeMeHHass TEOPHUsl CTPOEHUSI aTOMOB. ATOMHBIE OpOUTAJIH.
KBanTtoBble uncina. [IpyuHIMIBI ¥ TpaBuUJIa 3aMl0JIHEHUS] aTOMHBIX opOHUTaeit

[Tepuonuueckuii 3akoH. CtpykTypa [lepuonndeckoit TabauIbl

[leproauyHOCTE HM3MEHEHHWsSI CBOWCTB JJIEMEHTOB. PacnpoCTpaHEHHOCTh XHUMHYECKHUX
3JIEMEHTOB

XuMuYeckasi CBSI3U: SHEpPrus, JUIMHA, yrojl cBsA3u. Buael xumudeckoit cssizu. CBoicTBa
KOBAJICHTHOM CBSA3U: HAIPAaBJICHHOCTb, HACBHIIIAEMOCTb, MOJAPHOCTh. MoOHHas CBA3b:
NOJIIPU3YEMOCTh M NOJIIPU3YIOLIEE IeicTBUE. Mertammueckas CBs3b: 30HHAs TEOPHS
KpucTauioB. BonopoaHnas cBsa3b

MeTto BaJIeHTHBIX cBsi3el, ruOpuan3anus. MeToq MOJIEKYISIpHBIX OpOMTaseil: MmopsIoK
CBsI3U, MATHUTHBIE CBOWCTBA MOJIEKYJ U HOHOB

10

Meroa ['mmnecny: NpOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI 1 HOHOB

11

MeXMOJIEKYJIIpHBIE B3aUMOACHCTBHS

12

OcCHOBHBIE TIOHATHS U ONPEACIECHUS XUMUUECKON TEPMOJNHAMUKN: TEPMOJUHAMUYECKAsS
cuctemMa (M30JUpOBaHHAs, OTKpbITas, 3aKpbITas), (a3a, rOMOreHHbIE U TeTEPOTECHHBIE
CHCTEMBI, TTapaMeTpbl COCTOSHHUS (IKCTEHCUBHBIC, UHTEHCUBHBIC), (DYHKLIUU COCTOSHUS,
XUMHYECKMM  TEepMOJIMHAMHUYECKHM mpolecc (CaMONpPOU3BOJIbHBIN, pPaBHOBECHBIH,
HEpaBHOBECHBIN), (Da30BbIN epexo1, BHYTPEHHSS SHEPrusl, TEIUIOTa, paboTa

13

IlepBbIil 3aKOH TEPMOAMHAMUKH M €ro NPWIOKEHUE K MpoLeccaM B HICAIbHOM Trase:
U30XOPHOMY, H30TEPMHUYECKOMY, H300apHOMY




14 | [lonsatue TtermioBoro 3¢p@dexkra XUMUYECKOH peakiHu: TerioBo 3ddexr peakiuy,
TEPMOXHUMHUYECKOE U TEPMOJANHAMUYECKOE YPaBHEHUS, CTAHAAPTHBIE TEPMOJINHAMHUYECKHUE
YCJIOBUSl, CTAHJIapPTHAsl SHTAJIBIINS PEAKLIUU

15 | CrangapTHble SHTaJIBIMKM 00pPa30BaHUS U CTOPAHUS BEILECTB

16 | 3akou I'ecca u cneacTBUs U3 HETO

17 | Bropoii 3aKOH TepMOJMHAMUKU. DHTPOIUS KaK (PYHKIUS COCTOSHUS CUCTEMBbI

18 | Tperuii 3aK0oH TepMOJMHAMUKU. AOCOTIOTHBIC 3HAYCHHS CTAHJAPTHBIX SHTPONUI BEIIECTB

19 | Kputepun HanpaBiIeHHOCTH CaMOIPOM3BOJIBHOIO IPOLIECCa B 3aKPHITOM cucteme

20 | Kuneruka xumuueckux peakuuid. OCHOBHbIE MOHSITHS U OIPEeICHHSI

21 | OcHOBHOM MOCTYJIAT XUMHUYECKON KHHETHKU

22 | BiusiHue TemnepaTypbl Ha CKOPOCTh XUMUYECKUX PEAKIMH

23 | Teopernueckue MpeACTaBICHHUS O CKOPOCTSIX 3JIEMEHTAPHBIX PeaKIfii

24 | OcoOeHHOCTH KMHETUKU T'eTepOreHHbIX peakuuid. Peakuuu Ha rpaHune paszaena TBEpIOE
TEJIO — a3 U TBEPJOE TENO — KUAKOCTh

25 | OcHoBbl Karanu3a. OCHOBHbIE MOHATHS M OHpefeneHus. MeXaHu3Mbl NPOTEKaHUs
KaTaJIUTUYECKUX PEaKLIMA

26 | Xumunueckoe paBHoBecue. OOpaTnMbie ¥ HEOOpAaTUMblE XUMHUYECKUE peakuuu. Buisl u
0COOEHHOCTH XMMUYECKOIro paBHOBecHUsl. KonnyecTBeHHbIE XapaKTEPUCTUKN XUMUYECKOTO
paBHOBECHSI

27 | BiusHue pa3nnyHbIX (aKTOpPOB HA XHMMHUYECKoe paBHOBecHe. OCOOEHHOCTH OMMCaHUS
paBHOBECHSI B T€TEPOI€HHBIX CUCTEMAX

28 | OGmue coiicTBa pacTBOpoB. OCHOBHBIE IOHATHUS U ONPEAEICHUS

29 | CnocoOsl BEIpaKeHUs] KOHIIEHTPAIIMH PACTBOPOB

30 | XuMuyecKkre paBHOBECHs B PACTBOpax: CoJIbBaTaLlUs

31 | TepmoarHaMUYeCKHE XapaKTEPUCTUKU Ipoliecca 00pa3oBaHus PaCTBOPOB

32 | KomuuratupHble CBOWCTBA pacTBOPOB

33 | BiusHue pa3ianuHbIX (PaKTOpOB HAa CBOWCTBA pACTBOPOB 3JIEKTPOJIUTOB

34 | luccormanus cinadbIX IEKTPOIUTOB

35 | PacTBOpBI CHIIBHBIX 3JIEKTPOJUTOB

36 | MonHbIe paBHOBECHS B BOJHBIX PACTBOPAX JIEKTPOIUTOB

37 | I'maponu3 coneil: Mo KaTHOHY, MO aHWOHY, MOJHBIA ruaponn3. CTeneHb M KOHCTaHTa
TUIPOJIN3a

38 | IlpousBeneHne pacTBOPUMOCTH. Y CI0BHE 00pa30BaHuUsl 0CaIKa

39 | HampasieHne 0OMEHHBIX ITPOLIECCOB B pACTBOPAX JIEKTPOJIUTOB

40 | OKHCIUTENBHO-BOCCTAHOBUTEILHBIC PEAKIIMU. MeTOo 1 AJIeKTPOHHOT0 OaiaHca

41 | DneKkTpoHbIE MPOLECCH: OCHOBHBIE ONpPEIEICHUs

42 | 3axonsl Dapanes

43 | IloTeHuMaNbl JIEKTPOXUMHUYECKON CHCTEeMBI. JIBOMHON 31eKTpUUeCKUi CIIOH.

44 | CraHIapTHBIA BOJOPOJHBIM 3JIEKTpOJ. Psii CTaHOApTHBIX 3JIEKTPOJHBIX IMOTEHIIMAIOB
MeTasuioB. YpasHeHue HepHera

45 | XuMu4eckne M KOHIICHTPAIMOHHBIE TATbBAHNYECKHUE dJIeMEHTRI. DnemeHT Januas- Akoou

46 | Dnektponu3. [loTeHman pa3noxeHuns, OCIeI0BaTeIbHOCTh MPOIIECCOB Ha AIEKTPOIaX

47 | Knaccudukaiysi KOppo3HOHHBIX Cpell, pa3pylleHuid u npoueccoB. [lokazarenn ckopocTi
KOPpO3UHU

48 | Xumuyeckast KOPpO3Hsi: BUJIbl U pa3HOBHIHOCTH

49 | DnekTpoXuMHYeCcKast KOPPO3Hsl: MPHUYUHBI 1 MEXaHW3M BO3HHUKHOBEHUS

50 | 3amuTa OT KOPpPO3MHU: JIETUPOBAHHE METAJUIMUECKUX MATEpUaAIOB; U3MEHEHHE cocTaBa U

CBOICTB KOPPO3MOHHOM CPEJIbl; AEKTPOXUMHUYECKAs 3alIUTa: BUIbl U MEXaHU3M JECHCTBUS;
3alMTHBIC TOKPBITUS: BUJIBI, METO/Ibl HAHECEHHUS U 00J1acTH MPUMEHEHUS

7.2.2. Kpurtepuu u HOpMbI OLEeHKH




dopma

NpOBeIeHUs!
Cemectp . Kpurepun u HOpMbI OLIEHKH
MPOMEKYTOYHOM
aTTecTanuu
1 3a4eT (YCTHO) «3a4TCHOY CryneHnt uMeeT OIICHKHU

«3a4TE€HO» 32  KOHTPOJbHBIC
pab6oter  Nel-2, otuerel 1O
naboparopHeiM paboram Nel-2,
oTBeuaeT Ha | wmiam 2 Bompoca
3aueTHOro  Owmiera ™3  2-X
BOIIPOCOB

«HEC 3a4YTCHO»

CrtyaeHT HE UWMEeT OLEHKH
«3auTEeHO» 3a OJIHY WJIH OoJiee U3
KOHTPOJBHBIX pabor Nel-2, 3a
OIMH WM OojJee OT4eT IO
naboparopHeiM paboram Nel-2,
MO0 MMEEeT OIICHKU «3a4YTECHO»
3a BCE KOHTPOJIBHBIE PAaOOTHI
Nel-2 u OTYEThI 1o
naboparopHeiM paboram Nel-2,
HO HE OTBEYaeT HU Ha OJUH
BOIIPOC 3a4E€THOTO OujeTa




8. YueOHO-MeTOANYeCKOe H HH(POPMaLIHOHHOE o0ecnieYeHne T CIHIIIMHbI

8.1. Oosa3arenbHas JUTepaTypa

KouunyecTBOo B
Tun (y4yeOHHK, yueOHOe .
Ne nocooue, yueoHo- Hay-nou
w/ ABTOpPBI, COCTABUTEJIH 3aryiaBue (3aroJioBOK) MeToHIecKoe mocobHe, I'on u3nanms oudamnorexe /
NpAKTHEYM, Ip.) HanmeHnoBanme
IBC
1 H.C. AxmertoB AxwmeroB, H. C. O0mias 1 HeopraHu4deckas Y4eOHuk 2023 ObC «JIaup»
xumus / H. C. Axmeros. - 13-e u3n., crep. -
Cankr-IlerepOypr : Jlansb, 2023. - 744 c. -
ISBN 978-5-507-45394-8.
2 | H.B. KopoBuH [u ap.]; mog | O6mas xumus. Teopust u 3agauu : yuebHOe Y4eOHoe nmocodue 2022 OBbC «Jlanb»
pen. H. B. Koposuna, H. B. | moco6ue mist ByzoB / H.B. Koposun, H.B.
Kynemoga. Kynemos, O.H. I'onuapyk [u np.] ; moxg
penaxkuueii H.B. Koposuna u npog. H. B.
KynemoBa. — 6-e wu3n., crep. — CaHkT-
[TeTepOypr : Jlans, 2022. — 492 c. — ISBN
978-5-8114-9026-4.
3 | H.IO. Yepnukoga, B.B. Uepnukosa, H. FO. Hauana oOmieit xumun : YueOHuk 2023 OBbC «Jlanb»
CamommH yuebHuk g By3os / H. }O. Uepnuxosa, B.
B. Camomun. - Canxt-IlerepOypr : Jlans,
2024. - 488 c. - ISBN 978-5-507-48676-2.




8.2. JlomosiHUTe/bHas JUTEpaTypa

KoauuecTBO B
Tun (yuyeOHNK, yueOHOe

HAY4YHOMH
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3aryiaBue (3aroJI0BOK) Ton u3nanus oubanorexe /
n/n MeToauYecKoe mocoomue,
HpAKTHKYM, p.) HanmenoBanme
p YM, Ap. 3EC
1 | JI.A. bop3zoBa OcHOBBI  00mIeH XUMHH [ DIJIEKTPOHHBIN YyebHoe mocobue 2014 ObC «Jlanp»

pecypc]: y4eb. mocoome / JI.JZI. Bop3osa,
H.YO. Yepnukosa, B.B. fxymes. - CaHkr-
[TerepOypr: Jlans, 2014. - 469 c.: un. -
(Yuebnuku ans  By3oB. CneuuanbHas
auteparypa). - ISBN 978-5-8114-1608-0.

2 H.®. Cracb Pemenne 3amay 1o oOIEd — XMMHH Y4yebHoe mocodue 2016 ObC «JIaupy»
[DnexTpoHHBIH pecypce]: yaeb. mocobue / H.
®. Cracs, A. B. Kopmiynos. - U3a. 3-e, crep.
- Cankr-IletepOypr: Jlanp, 2016. - 168 c.: u.
- (YuyeOnuku g By3oB. CneuuanbHas
muteparypa). - ISBN 978-5-8114-2274-6.

3 | KIO. Tapxos OOmast ¥ HeopraHuyeckas  XUMHSL. YuebHoe nocobue 2019 9BC «Jlanb»
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakuMu U XUMHUYECKOE paBHOBECHE.
COopHUK 3aJaHMil M BapUaHTOB: y4yeOHOE
nocobue / K. 0. TapxoB. - CaHkT-
[TerepOypr: Jlans, 2019. - 80 c. - ISBN 978-
5-8114-3302-5.

4 | H.H. [TaBnoB OO0mast ¥ HeOpraHWYeCcKast XUMUST: YICOHHK / Y4aeOHHuK 2011 3BC «Jlaub»
H. H. [MaBnoB. - 3-e u3a., ucmp., JOM. -
Cankrt-Ilerepoypr : Jlans, 2011. - 496 c. -
ISBN 978-5-8114-1196-2.




8.3. IlepeueHn npodeccHOHATBLHBIX 023 TAHHBIX H HH(POPMALMOHHBIX CIIPABOYHBIX
CHCTEM

1. BytnepoBckue coobmieHust [INeKTpOHHBIA pecypc]| : MHOTOMPEIMET. Hayd. KYpH. /
000 «MHHOBaIMOHHO-U3/IATENIbCKU JOM «byTiiepoBckoe Hacieaue». — DJIEKTPOH. KypHAIL. —
Kazanp : OOO «/HHOBaLMOHHO-U3ATENbCKUM oM «byTinepoBckoe Hacienuey», 1999- . Pexum
JocTyma K kypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

2. XuMHsi B UHTEpeEcax YCTOMYMBOTO pa3BUTHUA [DIEKTPOHHBIM pecypc| : MexayHap.
Hayd. )xypH. / Cubupckoe ornenenue PAH. — Dnektpon. xxypHair. — HoBocubupck : M3gaTenbcTBoO
CO PAH, 1999- . Pexxum nocryna k xypH. http://wwwe.sibran.ru/journals/Hviur/

8.4. IlepedyeHb MPOrpaMMHOI0 00ecTieYeHUs!

Ne Hanmenopanue IO PexBu3NTHI noronsi)pa
n/n (naTa, HOMep, CPOK J/ielicTBHUS)
1 | Windows: norosop Ne 757 or 04.07.2018, cpox
WinPro 10 RUS Upgrd OLP NL Acdmc JeiicTBUS — OECCPOUHO;

KOoHTpakT Ne 1653 ot 14.12.2018, cpok
JeCcTBUS — OECCPOUHO
2 | Office Standard: norosop Ne 690 or 19.05.2015, cpox
Office Stdandard 2013 Russian OLP NL JCUCTBHS — OECCPOYHO
AcademicEdition

8.5.  Onucanue MaTepuaJIbHO-TEXHHMYeECKOH 0a3bl, HEOOXOAUMOIi /151 OCYIeCTBJIEHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, JIadopaTopHuii, MACTEPCKUX H

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

/I | NMPaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
MOMeIIeHU 1JI51 CAMOCTOATEIbHOMI

padoThl o0yuyaommxcs (HoMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

1 | «bOJIBIIAA XUMHNYECKASA | CTonsl y4e€HHYECKHE TpPEXMECTHbIE U
AVJIUTOPUS» VYuebHas ayauTopust A | ABYXMECTHBIE MOHOOJIOKH, CTOJI
MPOBEACHUSA 3aHATHM JICKUMOHHOIO THIA. | IPEMOJAaBATEIbCKUM, CTYN

VYuebHas ayaAuTOpUs Ui IPOBEACHUS 3aHATUH | MpenojaBaTenbckuif,  Kadenpa,  Jocka
CEMHHApPCKOro TUNa. YueOHas ayIuTOpus JUIsl | MeNIoBasi. 3KpaH HAaBECHOM, IPOEKTOp,
KypCOBOTO IPOEKTUPOBaHMS (BBIMIOJIHEHUS | MPOLIECCOP. MBIIIb KOMIL., TYJIbT.
KYpCOBBIX Pa0oT). YueOHas ayauTOpus IS
IIPOBEJEHUS TPYNIOBBIX U WHIUBUAYAJIBHBIX
KOHCYNbTAllMi. Y4eOHass ayauTopust s
MIPOBEACHUS 3aHATUN TEKYILIEro KOHTPOISA U
IIPOMEKYTOUYHON aTTECTALUU.

A-125

2 | JJaboparopusi «OOmeli u Heopranudeckoil | CTon mabopaTopHBIA, CTOJ TPUOOPHBIH,
XUMUN» YueOHas ayAuTOpus JUIsl IPOBEACHUS | BBITSDKHOM Imkad, mkad s peakTHBOB,
nabopaTopHbIX paboT. YdeOHas aymuTopus | mikad Uisi MOCYIbI, MapTa YYeHUYECKas,
JUISL TIPOBEJICHUSI 3aHATHH TEKYIIEr0 KOHTPOJIS | CTOJI  THCbMEHHBIH, TyMOBI,  MOMKH,
Y TIPOMEXYTOYHOH aTTeCTaIlNH. TabypeThl, I0CKa MeJIOBasl.

A-310

3 | [lomemenne it camocTosTeNbHONH paboThl | CTOJBI, CTYIBS, KOMIBIOTEPHI.
00yJaromuxcs



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOoB, JJa00paTOpuil, MACTEPCKUX U
Ap. 00bEKTOB ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIa00OPATOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOMI
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

I-401
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