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YTBEPXIEHO
Ha 3acenannu neHTpa MEIMIIMHCKON XUMUN

(mpotokon 3acemnanust Ne 1 ot «29» aBrycra 2022 r.).



1. eab ocBOeHUST TUCHUILTAHBI

Lenp ocBOEHHS IUCHHMILIMHBI — C(OPMHUPOBATH CUCTEMY XMMHUYECKUX 3HAHUHU (TIOHATHH,
3aKOHOB, (DAaKTOB, XMMHUYECKOTO S$3bIKa) KaK KOMIIOHEHTa €CTECTBEHHOHAYYHBIX 3HAaHUU 00
OKpY)KalOIleM MHpE M ero 3aKOHax, a Takke C(HOPMHUPOBATH COBPEMEHHOE IPEICTABICHHE O
BEIIECTBAX, X CTPYKTYpe, CBOMCTBAX U B3aUMHBIX MPEBPAIICHUSIX.

2. Mecto aucunmimnsl B ctpykrype OIIOII BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6&3preTC$I JaHHass JUCLMIIIMHA:

«Bricmas mareMaTHka.

HI/ICHI/IHHI/IHBI " IpaKTHUKH, ]I KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI H606XOI[I/IMO Kak
MpCaACCTBYIOIICC: «Du3nuecKkas U KOJUIOUIHAS XUMHUS.

3. I[Inanupyemble pe3yJbTaThbl 00y4eHHS
dopmupyemble U HNuaukaropsl
KOHTPOJINpYyeMble JAOCTUKEHUS IInanupyemble pe3yJibTaThbl
KOMIETEeHI[UH KOMIIeTeHIIU o0yJeHuUs
(Ko ¥ HAMMEHOBAHUE) (K01 1 HAUMEHOBAHUE)
OIIK-2. Cnoco6en | OIIK-2.1. YMeer BbISBIATH | 3HaTh: OCHOBHBIC MOHATHSI U 3aKOHBI
MIPUMEHSITh OCHOBHBIE | €CTECTBEHHO-HAYUYHYIO oOmieil XUMHUHM, OCHOBHBIC 3aKOHBI
3aKOHBI u METOJIBI | CYIIHOCTh ~ MPOOJEeM B | B3AUMOCBSI3H MEXKAY CTPOCHUEM U
UCCIIeIOBaHUM npodeccnoHanbHOM XUMHYECKMMH CBOMCTBAMHU BEILIECTB;
€CTECTBCHHBIX HAyK sl | 00JacTH, PYKOBOJCTBYSCH | OCHOBHBIE 3aKOHOMEPHOCTH,
pelieHus 3a/a4 | 3aKOHAMH ¥ METOJaMH | CONPOBOXKAAIOIINE B3aUMOJICHCTBUS
npodeccnoHaTEHOM €CTECTBEHHBIX BEIICCTB
JeSITeIbHOCTH HayK ¥ MaTeMaTHKU YMeTh: TPHUMEHATH TCOPETHUCCKUE

aCMeKThl O0IIeld W HEeOpraHu4eCcKOu
XHMMHH JIJI1 aHAJIN3a CBOWCTB BELIECTB

u MEXaHHU3MOB XUMHYECKHUX
MpoIreccoB B MpodhecCHOHATBHOM
JESITENIbHOCTH

Brnaners: Meromamu aHanmsa paboOTHI
00BEKTOB npodeccnoHanbHOM
ACATCIIbHOCTHU u OMpCACIICHUA

CBOICTB BCIICCTB M MCXaHHU3Ma HX
ydaCTus B IpoHeccax XUMHYCCKOIro

XapakTepa
OIIK-2.2. VYmMeer | 3HaTh: OpaBWia  MOBEACHUS U
COIIOCTABJISATh U | TEXHUKY 6e30macHOCTH B
oOpabaThiBaTh peE3yJIbTAThl | XUMHUYECKOM nabopaTopuu;
HCCIIEI0BATEIbCKON CIEHAIBHYIO XUMUYECKYIO
NEeSTENIbHOCTH, HCIIOJIb3Ys | TEPMUHOJIOTHIO; METO/IbI IPOBEICHHUS
CTaHJIapTHOE HKCHEPUMEHTAIbHBIX HCCIIEAOBAHUH,

o0opynoBaHue, npudopsl U
MaTepHabl

MOJITOTOBKU paboydero Mecra

YMeTb: TOJB30BATHCS XUMHUECKOU
TepMI/IHOHOFHeﬁ; AHAJIIN3UPOBATH
MOJTyYeHHbIE pe3yibTaThl;
CaMOCTOSITENTEHO paboTaTh C

MCTOOAUYCCKUMU  PCKOMCHIOAIUSIMU,




®opmMupyembie U

Nuauxkaropsl

KOHTPOJINpyeMble JOCTHKEHUS I[InannpyemMble pe3y/ibTaThl
KOMIIeTeHIINH KOMIIeTeHIIN I o0yueHust
(Ko 1 HAMMEHOBaHUE) (K01 1 HAMMEHOBAHUE)
CIIPaBOYHBIMHU MaTepHuaiamu;

NPpUMCHATE TCOPCTHYCCKUC 3HAHUA
IUIsl TPOBEJICHHSI OKCIIEPUMEHTa H
00paboOTKM €ero  pe3yJabTaToB B
1podeCcCHOHAIBHOM e TeIHOCTH

Bnagers: cnenuaibHOM XMMHUYECKOM
TEPMUHOJIOTHEH; METOJIaMHU aHaIu3a
XUMUYECKUX TMPOIECCOB; METOJaMHU

OpraHu3alnuH CaMOCTOSITEIIbHOM
paboThl,  aHanmM3a  MOJYYCHHOM
uH(bOpMAaINY; METOIaMH

ONPEACIICHUSI CBOWCTB BELIECTB U
MEeXaHu3Ma UX y4yacTus B IIpolieccax
XAMHYECKOTO Xapakrepa B
po(hecCHOHATBLHON NesTeNbHOCTH




4. CTpyKTypa M cojiep:KaHue TUCHUIIHHbI

®opMbI TEKYILLEro

. KOHTPOJIS
Bun HauMenoBanue TeM 3aHATHH Oo0nemMm,
Mopyas (pa3aen) . N Cemectp banabl | UHTepakTuB, 4.| (HaAauMeHOBaHUe
y4eOHoii padoThI (yuedoHOI padoTHI) u,
OII€HOYHOI0
cpeacTBa)
Monayns 1. Jlexums (JIekl)  |OcHOBHBIE IOHATHS ¥ 3aKOHBI XMUH 4 2 - -
CtpoeHue u = =
P CamoctosrenbHast| Tema 1. Xumuueckuil 5KBUBaJICHT 4 8 3 - [IpomexyTouHbIit
CBOICTBA BEI[ECTBA
pabora (Cpl) rect Nol
Jlabopatopuoe  |OmnpeneneHre MOJISIPHONW MacChl 4 2 6 - OTtyer 1o
3anstue (JIabl)  |3KBUBalleHTa MeTallIa nmabopaTopHOH
pabote No 1
CamocrosrensHast| Tema 2. OCHOBHBIE KJIACCHI 4 8 3 - [IpomexyTOUHBIN
pabota (Cp2) HEOPraHUYECKHUX BEIIECTB rect Ne2
CamocrosrenbHast| Tema 3. CtpoeHue aroma. 4 8 3 - [IpoMexyTOuHbII
pabota (Cp3) [Tepuonnueckas cucrema J[. 1. rect Ne3
CamocrosarensHas | Tema 4. Xumuueckas CBS3b. 4 8 3 - I IpoMexyTOUYHBIN
pabora (Cp4) [IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYJT rect Ned
CamocrosrenbHasi| Tema 5. da30Bble COCTOSHMSI BELLIECTB. 4 10 3 - [IpoMeKyTOUHBIN
pabora (Cp5) MexMOIeKyIIpHbIE B3aUMOICHCTBHS rect Ne5
Monyns 2. Jlexus (JIek2) |TepmoaumHaMHMKa XUMUYECKUX 4 2 - -
TepmoauHaMuKka u MIPOIIECCOB: BUJIBI CUCTEM, TTApaMETPhI
KHHETHKA U GYHKLIUU cocTOsTHUS. 3aKkoH ['ecca
XUMHAYECKUX [Tpaktuyeckoe  |KuHeTHMKa XUMHUYECKUX MPOIIECCOB 4 2 3 KonTtponbHas pabora
[IPOLIECCOB zanstue (IIpl) Nel
CamocrosrenbHas | Tema 6. TepMonHaAMUKa XUMUYECKHX 4 20 3 - [TpomexyTOUHBIN
pabora (Cpb6) peakmuit recT Ne6
CamocrosrenbHas| Tema 7. Kunetnka Xumuaeckux 4 22 3 - [TpomesxyTOUHBIH
pabota (Cp7) peakuuii. XMMHUYECKOE paBHOBECHE rect No7
Monyib 3. CamocrosrenbHasi| Tema 8. PactBopsl. CriocoOb! 4 7 3 - [IpoMexyTOuHbII
pabora (Cp8) BBIPAKEHUS KOHIIEHTPAL[MH PACTBOPOB. recT Neg

XHUMUYECKUE PABHOBECHUS B pACTBOPAX




®opMbI TEKYILLEro

. KOHTPOJIS
Mopnyas (pa3aen) BUPIII Ha"MeHOBamfe TEM 3aHITHH Cemectp Obnem, banabl | UHTepakTuB, 4.| (HauMeHOBaHUe
y4eOHoii padoThI (yuedoHOl padoTHI) u,
OII€HOYHOI0
cpeacTBa)
PacTtBOpBI U CamocrositenbHas| Tema 9. PacTBOpbl HEAJIEKTPOIUTOB U 4 7 3 - [IpoMekyTOUHBII
hiiekTpoxumudeckue padora (Cp9) 3JIEKTPOJIUTOB rect Ne9
[IPOLIECCHI JlaGopaTopHoe PacTBOpBI 371€KTPOIUTOB 4 2 6 - Otyer no
3anstue (J1a62) 11ab0paTOPHOI
abote No2
CamocrositensHas | Tema 10. Konnmonansie pacTBopbl 4 7 3 - [IpomexyTOUHBIN
pabora (Cp10) rect Nel(
CamocrosrenbHas|Tema 11. OKuCIUTETBHO- 4 7 3 - [IpomexyTOUHBIN
pabora (Cpll) BOCCTAaHOBUTEJILHBIC PEAKITUH. recT Nell
DNEKTPOXUMHUS: OCHOBHBIE TTOHATHUS
CamocrosrensHast| Tema 12. BozHUKHOBEHHE 4 7 3 - [IpomexyTOUHBIN
pabora (Cpl2) 3JIEKTPOJIHOTO MOTEHIMAIA. rect Nel2
CamocrodarensHas | Tema 13. DnekTponu3 paciiaBoB U 4 7 3 - [IpoMeKyTOUHBIN
pabora (Cpl3) BOJIHBIX PaCTBOPOB rect Nel3
CamocrosrensHast| Tema 14. Koppo3ust meTanios. 4 8 3 - [ IpoMexyTO4HBIN
pabora (Cpl4) CriocoOblI 3alIUTHl METAJIOB OT rect Nel4
[TpakTuyeckoe  |DIEKTPOXUMUYECKHE POLIECCHI 4 2 3 - KonTtponbHas
3austue ([1p2) pabota No2
KonTpons [TonroroBka k 3auery 4 3,75 - - Bompocsl k 3auery
NeNe 1-50
[Tpomexyrounas |[IpomexyrouHas aTTectanus (3a4eT) 4 0,25 - - Bomnpocs! k 3auety
arrectanus (ITA) NoNe 1-50
Tect utoroBsiii | UToroBoe tectupoBanue 4 2 40 - TectoBble BOIPOCHI
(TH) NoNe 1-600
Hroro:] 180 100

Cxema pacyera urorooro 6amia «(Cymma + T)» - cymma GayuioB 1Mo BceM y4eOHBIM MEPOTIPHATHSM, TPEIyCMOTPEHHBIM B Kypce + cymma
0aJIOB 10 BCEM MPOMEXKYTOUYHBIM TECTaM I10 Kypcy.




o. OO0pa3oBaTte/ibHbIE TEXHOJOTHHI

HpI/I peam3anun AUCHUIUIMHBI HCIIOJIB3YCTCA CCTCBAd TCXHOJIOTHA - HU3Y4YCHHE KypcCa
IMOCPEACTBOM DJICKTPOHHBIX y‘le6HO-MeTO,Z[I/I‘ICCKI/IX MaT€purajioB, pPasMCIICHHBIX B 06yanOHleﬁ
cpeac € UCIOJIb30BAHUECM KOMIIBIOTEPA, ITOAKIIFOUCHHOI'O K CCTU I/IHTepHeT.

6. MeToanyeckue yKa3aHusl 10 OCBOCHHI0 THCHMILINHBI
Moayas 1. CTpoeHne 4 CBOHCTBA BellleCTBa

Tema JJeKIIMOHHOI0 3aHATHSA
OCHOBHBIE ITOHSATHS ¥ 3aKOHBI XMMHH.

Tema 1a00paTOPHOTO 3aHATHS:
Onpenenenre MOJIIPHON Macchl IKBUBAJIEHTa METaLIa.

H3y4nB faHHBIA MOAYJIb, CTYJEHT J0JIKEH:

UMETb IPEJCTaBICHNE 00 OCHOBHBIX MTOHATUAX U 3aKOHAX XMMUH; KJIACCU(PUKAIIUN BEILECTB;
CTPOEHHUH aTOMa; TUIaX XUMUYECKOU CBSI3U.

3HATh:

- OCHOBHBIC ITOHSTUS XUMHUH (MOJIEKYIa, aTOM, XMMUYECKUN 3JIEMEHT, MOJIb, MOJISIpHAsI
Macca, XMMUYECKHUI SKBUBAJICHT, MOJISIpHAs. Macca XUMUYECKOTO DKBUBAJICHTA);

- OCHOBHBIE 3aKOHBl XUMHHU (COXpPAHEHMsI MaccChl, IIOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOLIEHUH, ABOrajjpo, ypaBHenne MenaeneeBa-Knaneiipona, 00beJMHEHHbII ra30BbIi 3aKOH);

- COBPEMEHHYIO KOPIYCKYJISIPHO-BOJHOBYIO TEOPHIO CTPOEHHUS aToMa; KBAHTOBBIE
Yrcia, MpaBujla U MPUHIMITEI COCTABICHHUS AIIEKTPOHHON KOH(UTYPAITUH XUMHUECKOTO DIIEMEHTA;

- TUIIBI XUMHUYECKOH CBSI3U (MOHHYIO, KOBAJIEHTHYIO, METAJUINYECKYIO, BOJOPOIHYIO),
UX CBOMCTBA U XapaKTEPUCTUKU;

- IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.

yMeTh:

- MPOBOJIUTH KOJMYECTBEHHBIE PACUETHI 110 YPABHEHUSIM XUMUYECKUX PEAKIUN;

- COCTaBJISITh 3JIEKTPOHHYIO KOHQUTYPALIUIO XUMUYECKHUX JIEMEHTOB;

- ONpeNeNsATh TUIl XUMUYECKON CBSI3U B BEUIECTBE U €0 MPOCTPAHCTBEHHOE CTPOCHHUE;
COCTaBJISITh CTPYKTYPHYIO (JOPMYJTy BEILLIECTBA.

MeTozmqecmle PECKOMEHIAIUHA 11O UBYICHUIO MOAYJISAA

HpI/I OCBOCHHU MOIYJIA HCO6XO,Z[I/IMOZ

- HU3YUUTH y‘~I€6HBII>i mMarepuajl 10 COOTBECTCTBYIOIICMY MOAYIIO JHUCHUIIIMHBI,
HCIIOJIb3Ys HCKI_II/IOHHHﬁ MaTepHrall U JIUTCPATypy IO Z[aHHOﬁ TCEMATHUKCE,

- AKINCHTUPOBAThL BHHUMAHUC HA: OCHOBHBLIX TIIOHATHUAX MW 3aKOHAX XHMUHU;
KHaCCH(bHKaHHH BCIICCTB, 06H_[I/IX XUMHYECKMX CBOMCTBaX BCIIECTB OJHOI'0 KJjiacCa; CTPOCHUU
aToMa, KBAHTOBBIX 4YHCJIaX, COCTAaBJICHHH BHGKTPOHHOﬁ KOH(i)I/IpraHI/II/I XHUMHUYCCKUX JJIEMCHTOB,
THUNAX XUMHAYECKOMN CBA3U; IPOCTPAHCTBEHHOM CTPOCHUHN MOJICKYII.

- OTBCTUTH Ha KOHTPOJIbHBIC BOITPOCHI:

1. Uro Takoe OTHOCHTENbHAS aToMHas Macca? PaccunTaiiTe OTHOCHTENBHYIO aTOMHYIO
Maccy cepsl, ec M(S)=5,3-102r, am(C)=2,0-102%r.
2. PaccunTaiiTe aGCONIOTHYIO MacCy MONEKYJIbl CEPHOH KHCIOTBI, €CIH e

OTHOCHUTEIIbHAS MOJIEKYJISIpHAs Macca paBHa 98.



3. OTtHocuTenbHAs MIIOTHOCTh ra3za MO BOAOPONY, coiepsamiero 27,27% yriepona u
72,73% xucnopona, paBHa 22. OnpenenuTe OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO Maccy ras3a M €ro
XUMHUYECKYI0 (hopmyIy.

4, OTHOCUTENBHBIC TNIOTHOCTH Ta30B MO BO3AyXy paBHbL: a) 0,9; 6) 3,17. Onpenenure
Mmaccy | 1 xaxzoro rasa.

5. Onpenenure, Kakoil 310 Meta, eciu 1,6 T kanbiuga U 2,615 © IBYyXBaJlGHTHOTO
MeTaslla BBITECHAIOT U3 KHCIIOTHI OJMHAKOBBIA 00BEM BOJOPOAA MPU OJHUX U TEX K€ YCIOBUSIX.

6. Xnopun Metamia conepxkut 69% xmopa. OTHOcUTENbHAs aTOMHAs mMacca MeTajlia
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. Hanummre nonHele 21eKTPOHHbBIE KOH(UTYPALIMH ATOMOB 3JIEMEHTOB C MOPSAIKOBBIMU
HoMepamu 15 u 23. YkaxuTe BaJIEHTHBIE 2JIEKTPOHBI 3TUX 3JIEMEHTOB.

9. Hanummre 31MeKTpoHHbIe KOH(GUTYPALMH aTOMOB Cepbl M XpoMa 1 noHoB S u Cri*,
CpaBHUTE pauyCchl aTOMOB U HOHOB.

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

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

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

13.  PaccumraiiTe MOJSIDHYIO MacCy OKBHBAJCHTa JKejle3a B COCAMHEHHUSX €ro ¢
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 BBITECHSIOT

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

Tema JeKIIUOHHOTIO 3AHATHSA:
TCpMOI[I/IHaMI/IKa XUMHUYCCKUX HpOHGCCOB: BUABI CUCTEM, napaMeTpH u q)YHKHI/II/I COCTOSHU.
3akoH I'ecca.

Tema MpaKkTHYECKOro 3aHATHS:
KuHeTnka XMMHUYECKHX IPOLIECCOB.

N3y4nB NaHHBIA MOAYJIb, CTYJAEHT H0JIKEH:

UMETb MPECTaBICHNE 00 YHEPreTHYECKUX N3MEHEHHSIX B CUCTEMAX, B KOTOPBIX IPOUCXOJIUT
B3aMMOJICHCTBHE MEXAY BELIECTBAMHM; CKOPOCTHM XHUMHYECKMX pEaKIuil M MeToJax ee
PETYJINPOBAHHUS.

3HATh:

- TepMOJMHAMHUECKUe (PYHKIIMH COCTOSIHUS, crioco0 u3 pacuera (3akoH ['ecca u ero

CJIE/ICTBHE);

- BIIMSIHUE TEMIIEPATypbl HA BO3MOYKHOCTb IPOTEKaHMs PEAKLUU B 3aBUCHUMOCTH OT
YHMCJIEHHBIX 3HAYEHUI SHTAJIBIINU U SHTPOIINHU PEAKIINH;

- BJIMSIHHE Ha CKOPOCTh XMMHYECKOH peaklMu KOHIEHTpalMU (3aKOH JeHCTBYIOIIUX
Macc);

- BJIMSTHUE HAa CKOPOCTh peakuuu temrepatrypsl (mpasuwio Baut-I'odpda u ypaBHeHue
AppeHnnyca);

- BJIMSTHUE HAa CKOPOCTh PEaKIIMU KaTaJn3aTOpPOB;

- XUMHUYECKOE PaBHOBECHE U ClIOCOOBI ero cMmetenus (mpunnui Jle [larense)



yMeTh:
- OTIpeAeNATh BOZMOXKHOCTh MMPOTEKAHUSI peaklnu;
- pEryJInpoBaTh CKOPOCTh XUMUYECKOUN peaKkiuy.

MeToauyeckne peKOMeHAAUMHU 110 U3YUEHUIO MOIYJIs

[Ipu ocBoeHHH MOAYIISI HEOOXOAUMO:

- U3YYUTh Y4eOHBI MaTepwal 10 COOTBETCTBYIOIIEMY MOJYJIIO JUCHUIUINHGI,
UCIIOJIB3YS JIGKIIMOHHBIM MaTepuai U JUTepaTypy MO JaHHON TeMaTHKE;

- AKIICHTUPOBAaTh BHHMAHWE HA: JHTAJIBINHK OOpa30BaHMs, CTOPAaHUS W PEAKIIUU;
SHTPONUU BEIIeCTBA M peakuuu; sHepruu ['mb0ca; KUHETMYECKHX YypaBHEHUSX [UIsl TOMO- H
FEeTEPOreHHBIX pEeaKIUil; SHEPruH AaKTUBAI[MU; OCOOCHHOCTAX MPOTEKAHUS TIe€TEPOTECHHBIX
MIPOLIECCOB; XUMUYECKOM PAaBHOBECHUU U CIIOCOOAX €ro CMEUICHHUS.

- OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI:

1. IIpu coemunenun 3,2 r© xeneza ¢ KuciaopoaoM Bbwiaenuiock 40 x/x Tema.
PaccuuTaiite suTanbNUI0 00pa3oBanus okcuaa xenesa (11).

2. PaccuuraiiTe TEIIOTBOPHYIO CIIOCOOHOCTH METaHa.

3. PaccunTaiiTe KOJMYECTBO TeIa, KOTOPOE BBIACTHTCS NpH cropanun 50 m° cmech,
cocrosen u3 50% kucnopoaa, 25% Bogopona u 25% yriaekucioro rasa.

4. Crnenaiite BBIBOJI O BO3MOXKHOCTH CaMOIIPOM3BOJIBHOTO NPOTEKAHUS pPEAaKLHUU B
CTAH/IAPTHBIX YCIOBHUAX, ecii u3BecTHO, uto AH, = - 293 kI, AS,’ = 27 JIx/K.

o. Paccuwnraiite saTanmbmmio peaknun: 2NaOH ) + H2SO4¢) = Na2SO4m) + 2H20 ).

6. Onpenenute 3HAKM M3MEHEHUS OHTAIBIIMM M OSHTPONUM JUIS  CIETYIOIIEro
TepMoanHamMudeckoro mpouecca: 2Ho ) + Oz = 2H20.

7. B kakux ciydasx OSHTaNbIUs CrOpaHHs MPOCTOrO BEIIECTBA pPaBHA SHTAIBIIHU
00pa3oBaHus CIOKHOTO?

8. Kak BbIpaskaeTcsi CKOPOCTh XUMUYECKOM PEaKIH M0 3aKOHY JEHCTBYIOIIUX Macc B
TOMOT'€HHBIX U T€TEPOre€HHBIX peaKLusx?

9. Omnpenenure 001U 1 YaCTHBIC MOPSIKU MO KOMIIOHEHTAM CIEAYIONIeH XUMUYECKOU
peakuuu: 2C2Hg + 702 — 4CO2 + 6H20.

10. Bo CckoIBKO pa3 M3MEHMUTCS CKOPOCTh PEAaKLMH IIPU M3MEHEHUHU TEMIIEpaTypbl Ha
30°C, ecomm y = 3,0?

11. Kak u3mMeHnTCs vnp razodaznoii peakuu 2A + 3B = 2C npu yBeanueHUH JaBIEHUS
B 2 paza?

12. [Touemy vrp peakuu Na + H2O — otnugaercst oT vy peakuuu Ca + H20 —?

13. Hanummure MaTemMatndeckoe BhIpakeHUe I ckopocTh npsiMoi peakimu CaO () +
COzr) — CaCOs3(s).

14. N3menenne kakux (pakTOpOB BBI30BET CMELICHHE PaBHOBECHSI OOpAaTUMON peakiuu

. 0 _ o
N2 + 3H2 <> 2NHs; AH | =-92 k][ B cTOpOHY NpsAAMO# peakimu?

15. BerurcinTe HCXOMHBIE KOHIIEHTPAIUN BEIIECTB, €CIIM PABHOBECHBIE KOHIIEHTPAIIMH
uzBectHbl: 2NO + Clz <> 2NOCI, [NO]J=1,5 momns/m, [Cl2]=1 mons/1, [NOCI]=0,5 moms/m.

MopnyJb 3. PacTBOpBI M 2JIEKTPOXHMHYECKHE ITPOLECChI

Tema 1a00paTOPHOIO 3aHATHSA:
PacTBOpEI 271€KTPOIIUTOB.

Tema NPAKTHYIECCKOI'o 3aHATHUSA
3J'IeKTpOXI/IMI/I‘-ICCKI/Ie IMPOLCCCHhI.

H3y4nB nfaHHBIA MOAYJIb, CTYJIEHT JOJIKEH:



UMETh TPEJCTaBIEHUE O PacTBOpPax; O CrHoco0ax BBIPAKEHHs KOHIEHTPAIlMU PacTBOPOB;
CBOMCTBaX pacTBOPOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUAX; 3IEKTPOXUMHUYECKHX
npoleccax: ralbBAaHMYECKUX, DJIEKTPOJIN3a, KOPPO3UU.

3HATb:
- COCTaBHBIC YaCTHU PaCTBOPOB;

- KOJINYECTBEHHOE BBIPAKEHHUE COCTaBa PACTBOPOB;

- CBOICTBA PACTBOPOB HEAJICKTPOIUTOB U IJICKTPOIUTOB;

- HarpaBJIeHuE OOMEHHBIX MPOIECCOB B PACTBOPAX JICKTPOIUTOB;

- METO/Ibl  yPaBHHMBAHUS  OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEakuuil  (MeTon
ANIEKTPOHHOTO OallaHca U MOJTypeaKiuii);

- TaJIbBAHUYCCKHUC ITPOLCCCHI U pa60Ty TaJJbBaHUYCCKHUX JJICMCHTOB,

- AIICKTPOJIM3 PACIUIABOB U BOJHBIX PACTBOPOB 3JICKTPOJIUTOB;

- 3aKOHBI JIEKTPOJIN3A;

- BUJIBI KOPPO3UU U MEXaHU3MBbI UX MTPOTCKAHUS;

- CIOCOOBI 3alMTHl METAJUIOB OT KOPPO3HUH.

- IIPOBOJIUTH XUMUYECKUM SKCIIEPUMEHT U aHAJIN3 IIOJyYEHHBIX PE3YyJIbTaTOB;

- OIIPEIEIATh KOHLIEHTPALUIO PaCTBOPOB;

- OIIPEACIIATh CBOMCTBA PACTBOPOB;

- paccTaBiATh K03()(PULHEHTHI B OKUCIUTEIbEHO-BOCCTAHOBUTEIIBHBIX PEaKLUX;

- COCTABJIAITh TAJIBBAHUYECKUE IIPOLIECCHI, OINPENENATh SJIEKTPOABUKYILYIO CUITY
rajbBaHUYECKUX JJIEMECHTOB;

- COCTaBJIIATH IIPOLECCHI HJIEKTPOJIN3A PACILIABOB M BOJHBIX PACTBOPOB HJIEKTPOJIUTOB;

- OIpeNieNATh KOJIMYEeCTBA 00pa3yroIuXcs Ha 3JEKTPO1aX BEIIECTB MPH IEKTPOJIU3E;

- COCTABJIAITh IPOLIECCH XMMUYECKOU U 2JIEKTPOXUMHYECKOU KOPPO3UH;

- noaoupaTh CocoObl 3alIUThl METAJUIOB OT KOPPO3UH.

MeTtoanyeckue peKOMEHAAINH 110 H3YYCHHUIO MOLYJIsI

[Ipu ocBoeHMM MOAYIISI HEOOXOAUMO:

- U3y4yuTh Yy4eOHBIH MaTepual IO COOTBETCTBYIOLIEMY MOJYJIO JUCIMILIMHBI,
MCIIOJIB3YS JIEKIIMOHHBIM MaTepuai U JUTepaTypy MO JaHHON TEMaTHKE;

- aKIEHTUPOBAaTh BHMMAaHUE Ha: COCTaB pacTBOPOB; CIIOCOOBI  BBIPAKEHMS
KOHIEHTPAllUd pacTBOPOB; AJIEKTPOJIIUTHI M HEAJIEKTPOJIUTHI, CBOMCTBA HERJIEKTPOJIUTOB U
AIIEKTPOJIUTOB; METO/IbI HJIEKTPOHHOT'O OajlaHCca U MOJIypeakifil; ralbBaHMYECKHE MPOLIECCHl; paboTy
raJlbBaHM4YEeCKUX 1eMeHToB; pacueT J/1C; aHOqHbIE U KaTOJHBIE pEAKLIUH ITPH AJIEKTPOJIN3E; 3aKOHbI
Qdapanes; TUNBI M MEXaHM3MBbl Pa3IMYHBIX BHJIOB KOPPO3MHU; CIOCOOBI 3aIIUTHl METAJIOB OT
KOPPO3HHU.

- OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI:

1. KakoB Tun xummueckod cBsi3U B 3JekTpoiuTax? Kakue sIeKTpoJuThl Ha3bIBAIOT
noTeHIuanbHEIMA? UcTHHHBIMA?

2. Hamumure qucconmarnuio a) cynsdura Hatpus u 0) ruapodocdaTa Kamus 1Mo IepBoi
Y BTOPOM CTYIIEHSIM.

3. Bripa3zute KoHCTaHTY ArccoUai opTodhocPOpHOM KUCIOTHI MO EPBOM CTYIEHH.

4. Onpenenure crenenb auccounanuu 0,001 M pacTBopa yKCyCHOM KUCIOTBI, €CIH €€
Kn=1,74-10>.

5. Yro mokaspiBaeT M30TOHMUYECKUH Kod(pduiment? Kakas cBs3b CyIIECTBYET MEXIY
CTEMEHBIO JIMCCOLMAIINU AJIEKTPOJINTA U U30TOHUIECKUM KOd(DPuIimeHTom?

6. Omnpenenure TemmepaTypsl kumeHuss u 3amep3anus 0,01 m pactBopa cymbdata

HATpHsl, €CJIM CTETICHb TUCCOIUAIINN COCTABISET 54%.



1. UTto Ha3bIBAIOT MOHHBIM MTPOU3BEIEHUEM BOIbI? Uemy oHO paBHO?
8. Onpenenure pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactBopa NH4OH (K= 1,74-10

5)_

9. Onpe/enuTe pacTBOPUMOCTD THAPOKCHIA aMIoMHUHNS, ecid ero ITP = 5,7-107%2,

10. Paccuuraiite ocmotuueckoe nasienue 0,002 M pactBopa 6eH30I1a pU TeMIEpaType
17°C.

11. Hanummure ruaposns cieayomux cojeil U onpeaesnTe cpely UX BOJHBIX paCTBOPOB:
NaNOs, ZnCl,, NazS, CH;COONH.a.

12. [Tokaxkure cTpoeHue MUIEIUIBI MPU MPUIMBAHUK H30BITKA PacTBOpPa THAPOKCHIA
HATpUS K paCTBOPY XJIOpUJIA IIUHKA.

13. [Tokaxkutre cTpoeHHE MHULIEIUIBI TPU MPUIMBAHUM HW30BITKA XJIOPHAA IHMHKA K
pacTBOPH TUAPOKCUIA HATPUSI.

14.  Kakyro cucteMy Ha3bIBalOT 3JIEKTPOXUMHUECKOM?

15.  CocraBbTe cXeMy JABYX T'aJbBaHUYECKUX IJIEMEHTOB, B OJHOM U3 KOTOPBIX KOOAJIbT

CIyXu1 Obl KaToJ0M, a B IPyroM — aHoJI0oM. Hamummmre ypaBHEHUS peakiuii, MPOUCXOSAIINX TPU
paboTe 3THUX IIIEMEHTOB.

16. T ajbpBaHWYECKHI 3JIEMEHT COCTOHMT U3 XPOMOBOTO 3JIEKTpoa, morpyxenHoro B 0,01
M pactBop CrSOs, 1 cTaHIapTHOTO BOJOPOJHOTO JIEKTpoAa. Hanummre ypaBHEHHS 3JIEKTPOIHBIX
nporeccoB. Yemy paBHa ero 3.1.c.?

17.  KakuM ypaBHEHHEM KOJMUYECTBEHHO OIHMCHIBACTCS JICKTPOJIN3?

18.  Uro paccuuThIBaIOT C TIOMOIIIBIO ypaBHeHHs HepHcTa?

19.  CocraBbTe cxeMy 3JEKTPOJIM3a BOJHOTO PAacTBOpPA XJIOPHJA HHUKENs Ha WHEPTHBIX
AJIEKTPOJIAX.

20.  CocrtaBbTe CXEMBI 2JIEKTPOIN3a BOJHOTO pacTBOpa xiopusa xenesa (1), ecnu: a) anon
JKEJIe3HbIN; 0) aHOJ YTOJIbHBIM.

21.  PactBop comepxur monsl Zn?*, Ni%*, Fe**, Cu®* B onuHaKoBOii KOHIEHTpanuu. B

KaKOW MOCJIe10BaTEIbHOCTH 3TU METAJLIbl OYyIyT BBIAEIATHCS MIPH JIEKTPOJIN3E, €CIU HAIPSHDKEHNE
JIOCTaTOYHO JUIsl BbIIEIEHUs J1I000ro MeTasa’?

22.  BpruucnuTe Maccy HUKEINS, BBIACTUBIIEIOCS HA KaTO/I€ MPH MPOITYCKAaHUU TOKA CHIIOH
20 A 4gepe3 pacTBOp HUTpATa HUKEIS B TEUEHUU 22 4acoB.

23.  Tlpwm snexrponu3se pactBopa conu oiosa (1) macca karona yBenwuniace Ha 4 1. Uto
IIPOU30LLIO ITPU 3TOM Ha OJIOBSHHOM aHoze?

24, Paccuunraiite 00beM KUCIOpOAa, KOTOPBIH MOXET OBITh MOJYYEH MPHU DIEKTPOIIU3E
TOKOM 5 A B T€UE€HHE 2 4acOB, €CIIU BBIXO/] IO TOKY cocTaBisieT 85%.

25.  Ilpu mpoxoKJIeHHH Yepe3 pacTBOP COIM TPEXBAJICHTHOTO MeTalljla TOKa cuiioi 1,5 A

B TeueHuu 30 MHUH Ha KaToje Beiaenuioch 0,18 r meramna. Berunciante MONIpHYIO Maccy MeTaia u
pacxo/1 AIEKTPOIHEPTHH, €CITH U3BECTHO, YTO HANPSHKEHUE B CETH paBHO 6 B, a BeIxo o Toky 72%.

26. Kaxkoii KOHTaKT sBJIsIeTCS HarnboJIee KOPPO3NOHHOOMACHBIM st xkese3a: Fe/Cu, Fe/Sn,
Fe/Ag?

27. B koHTakTe ¢ KakuM U3 METAIIJIOB ME/Ib SIBJISIETCS] aHOAOM: XPOM, 30JI0TO, HUKEITb.

28. Hanumure s1nekTpoXuMudeckue mporecchl (AHOIHBIN U KaTOHBIN ), MPOTEKAIOIINE B

xonTakte Al/CU B pacTBope XJI0puia HATPHsI.



1. OuneHoYHBIC CPeICTBA

7.1. IlacmopT OLEHOYHBIX CPEICTB

Cemectp Koxa xonTposmpyemoii HaumenoBanmue
KOMMETEHIIHN (MU ee YACTH) OI[€HOYHOT0 CPeACTBA
4 OIIK-2 Kontponbasie padoTsr NeNe 1, 2
OT4etsl 110 TabopaTopHbIM paboTtam NeNe 1,
2

ITpomexyrounblie TecTel NeNe 1-14
Bormpocs! k 3auety NeNe 1-50
Tecrossle 3ananust NeNe 1-600

7.2. TunoBble 3aJaHUsi WJIM HHbIE MaTepHaJIbl, HeEOOXOAUMBbIE sl TeKyIIero
KOHTPOJIA

7.2.1. KourpoJabHasi padora

Tunosbie npuMepsbI 3aaHUH

Kounrpoabsnas padora Nel

Tema «KuHeTHKa XHMHUYECKHX MPOIEccOBy (MPaKTUYecKoe 3aHsTue 1)

BapuanTt 1

3amanue 1. Oneprus aktuBanuu paBHa 10 k/[x/mMosb. Bo ckombKo pa3 M3MEHUTCSI CKOPOCTh
peakLMy MpY NOBBILIEHUH Temrnepatypsl ot 27 1o 370C?

3ananue 2. B romorenHoit peakuuu 2A + B — 2C ucxoaHble KOHIEHTPAlUU KOMIIOHEHTOB
A u B cocraBisiiu, COOTBETCTBEHHO: 5 U 3 MoJb/11. PaccunraiiTe, Kak H3MEHUTCS (110 CPaBHEHHUIO €
HA4aJIbHOM) CKOPOCTh peaKlUy, KOT1a KOHIeHTpalus BemecTBa A coctaBuT 10% OT HCXOJHOM.

3ananue 3. Kak m3Menutcs ckopocts peakiuu N2 + 3Hz < 2NHas, eciiu 06bem rasosoi
CMECH YBEIHYUTH B 2 paza’?

3ananue 4. Bo CKOJIBKO pa3 yBEIMYUTCS CKOPOCTh PEAKLIMU ITPU NOBBILIEHUH TEMIIEPATYypPhl
Ha 300C, eciu y=4?

3ananue 5. [Ipu 500C HekoTOpas peakius 3aKkaHUMBAETCs 3a 3,5 yaca. 3a CKOJIBKO BPEMEHU
3akoH4YHUTCs peakius rmpu 850C, ecnu TeMnepaTypHbld KOd)PHUITUEHT peakiuy paBeH 2,57

KonTtpoabHnas padora Ne2

Tema DiieKTpOXUMHYECKHE MPOLECCHI (TPAKTHUYECKOE 3aHATHE 2)

Bapmuanr 1

3amanue 1. Berumcoure OJIC  ranpBaHMYECKOrO 3JIEMEHTA, HAMNMIIUTE IPOLIECCHI,
npoucxosaiue Ha anekrpogax: Cr/ CrClz, 0,01 M // 0,001 M, CrCl2 / Cr.

3ananue 2. HanummuTe 31eKTpoHbIE MPOLIECCH M paCCUUTANTE KOJIUYECTBA, 00Pa3yIOLINXCs
Ha MHEPTHBIX AJIEKTPOJIaX BEUIECTB IIPH AJIEKTPOIIn3e BogHOro pactBopa MnClz npu nponyckanuu
25 A4 3yIeKTpUYECTBA.

3amanue 3. PaccunTaiiTe pacxo/ 3JE€KTPOIHEPTHH U BpeMsi, HEOOX0UMOe IS TToTydeHus |
T Mapraiia 3J1eKTposu3oM pacminaBa MnSOs, npu cune toka 10 A, BeIXOAe 1o Toky 75% u
HarpsbkeHuu 12 B.

3ananue 4. Hanumwure ypaBHEHHMS JJIEKTPOAHBIX IIPOLECCOB, NPOTEKAIOUIMX IIpU
ANEKTPOXUMUYECKON Koppo3uu KoHTakTa Fe/Cr B menounou cpeje.

3amanue 5. Kaxoit w3 xkoHtraktoB — Fe/Cd wmm Fe/Ni — saBngercs Ooiee
KOPPO3MOHHOOMACHBIM? OTBET MOJITBEPAUTE PACUETOM.

Kpurepum oueHku:



- 3a KaXJ10€ BEPHO BhINOMHEHHOE 3a1anue — 0,6 6ana. MakcumanbHOE KOJIUYECTBO
6aioB — 3.

7.2.2. OT4er o J1A00PATOPHOM padoTe

JlaGoparopHas padora Nel «OnpenesieHue MOJIIPHOM MacChl SKBUBAJIEHTA METAJLIIA)

Henab: onpenenenne MoJIsIpHONW Macchl SKBUBAJIEHTa METaJlIa HKCIIEPUMEHTAIbHBIM ITyTEM.

OnpiT. Onpenesnenue MOJSIPHOH Macchl IKBHBAJIEHTa MeTa/LIa 10 00bEéMy BoaOpoaa,
BBITECHEHHOI'0 U3 PACTBOPAa KHCJIOTHI.

Omnpenenenre NPOU3BOAUTCS € MOMOUIBIO MpHOopa (puc.l), cocTosIero u3 U3MEepPUTENBHOM
oropetku (1) Ha 25...50 My, nByxkoseHHOU npodupku OcTBanbia (2) U ypaBHUTEIBHON CKISHKA
nuu O6ropeTku (3).

1. B opno u3 xonen mnpobupku OctBanpaa (2) NOMECTUTE HABECKYy MeETaa,
HOJYYCHHYIO Y Ja0OpaHTa.

2. B npyroe koneno Ha 1/4 gactb ero 06bEmMa HaelTe pacTBOpP COISTHON KUCIIOTHI.

3. [TnotHo 3akpoiite npodbupky OcTBanbaa (2) NpoOKOH 1 3aKpenuTe €€ B ITaTUBE.

4. [IpoBeppTe npHUOOpP HA TEPMETHUHOCTb, JUISI YEro YypaBHUTEIbHBIA cocyrn (3)

nogaumute Ha 10...15 cM u 3akpenuTe B 3TOM nosioskeHur. Eciin mpubop repMeTudeH, TO ypOBEHb
KUJKOCTH B HEM OCTAaeTCs IMOCTOSSHHBIM. Ecnmu mpuOop HE TepMETHYCH, MPOBEPHTE, IUIOTHO JIH
3akpebITa npodupka OctBanpia (2) mpoOKoii.

o. Ycranosure Oroperky (1) m cocyn (3) Takum 00pa3oM, 4TOOBI KHUIAKOCTH B HUX
HAXOJMJIaCh Ha OJIHOM ypoBHE. OTMEThTE MOJI0KEHUE YPOBHS KUIKOCTH (MEHHCKA) B OropeTke (1) —
V1.

6. OCTOpOKHO MOBEPHUTE TPOOHUPKY (2) TakK, YTOOBI KUCIIOTA MEePEIUIach B KOJICHO, T
HAXOJUTCSI METaJLIL.

7. [Tocne moMHOrO pacTBOPEHUS METaslia MPUBEAUTE MOJOKEHHUE KUKOCTH B OIOpETKe
(1) m cocyze (3) K 0OIHOMY YPOBHIO.

8. TouHO OTMETHTE MOJIOKEHHE MEHHUCKA XKuAKocTU B Oropetke (1) — V2. Onpenenure
00BEM BBIJICITUBIIIETOCS BOJIOPO/IA.

9. OTMmeThTe MOKa3aHus TEPMOMETpA U GapomeTpa.

10. Pe3ynbrarel 3amMepoB 3aHecuTe B Ta0IuUILy 1.

11.  JlaBieHHe HACHIIEHHOTO BOJSHOTO Mapa BBHIMUIINTE U3 TAOIHIIBI 2 TIPH TeMIIepaType
OTIBITA.

12.  TlpuBenute 00bEM BBIICTUBIIETOCS BOJOPOIa K HOPMAaJIbHBIM YCIOBUAM (H.y. — P° =
760 mm. pr. cT., T° =273 K):

o o o
PiVi, BV, . o PV T
o - 1 H, — o
T T TR,
13. Paccuwnraiite MONSIpHYIO MacCy SKBUBAJICHTA METaa!
o o
Mye VH2 . _ mMeV3H2
- ) ' e 0
maMe V3H2 VHZ

rae V3"H2 = 11200 m/Mo0J1b — MOJIIPHBIM 00BEM SKBHBaJIEHTa BOJOPOA (H.Y.).



BropeTku yKpemisitoTcs B IITATUBE U 3aIIOJIHAIOTCSA BOAOW. B MICXOTHOM COCTOSIHUM KUIKOCTh
B cocynax | u 3 moymKkHA HAXOAUTHCA Ha OJTHOM YPOBHE.

Pucynok 1. Cxema nipubopa 11t onpe/iesIeHrs MOJIIPHOM MacChl SKBHBAJICHTA MeTauta: 1 —
U3MepuTeNbHas OIopeTka, 2 — AByXKoyieHHas mpooupka OcTBanbaa, 3 — ypaBHUTENbHAA OIOpeTKa

Tabauua 1
Pe3ynbTarhl 3KCIEpUMEHTA
HaumenoBanue O6o03HaueHue 3HaueHue En. usmepenus
HaBecka metanna m r
YpoBeHb B OIOPETKE 710 OMBITA V1 MJT
YpoBeHb B OIOpETKE MOCIIe ONbITa \Z MIT
O0beM BBIIETUBIIETOCS BOIOPO/Ia vV W, = Vo-V; MII
Temmeparypa onbita t oC
TemnepaTypa onbiTa T=t+273 K
JlaBiieHre HACBIIIICHHOTO BOJSIHOTO Mapa h MM PT. CT.
ATMochepHOe 1aBJIeHNE P MM PT. CT.
JlaBieHue BO0pOa P,, =P-h MM pT. CT.
Tabmauma 2
JlaBieHne HACBIIIEHHOTO BOASHOTO Mapa
Temneparypa, °C JaBnenue Temneparypa, °C JlaBnenue
HACBIII[EHHOTO HACBIIIEHHOTO
BOJISTHOTO T1apa, MM BOJISTHOT'O TIapa, MM
pT. CT. pT. CT.
14 11,99 21 18,63
15 12,79 22 19,80
16 13,63 23 21,03
17 14,52 24 22,33
18 15,47 25 23,71
19 16,47 26 25,16
20 17,52 27 26,68
14. Tlo monspHON Macce SKBUBAJIEHTa MeETallla METOJOM IM0a00pa BaJlEHTHOCTEH,
OTIpeNIeNnTe, KAaKOW MeTaslT ObLT UCIIOJIb30BaH B OTIBITE.
15.  PaccuuTaiiTe OTHOCHUTENBHYIO OLTHOKY SKCIIEPHUMEHTA:
m, ~—My
A=+—"" " .100%

ms

meop




16.  CpenaiiTe BBIBOJ K paboTe.

JlabopaTopHas padora Ne2 «PacTBOpBI 3JIEKTPOJIUTOB)

esib: n3ydeHrue HEKOTOPHIX CBOMCTB BOJIHBIX PACTBOPOB JIEKTPOJIMTOB.

OnpIT 1. D/1eKTPONPOBOAHOCTH BOJHBIX PACTBOPOB

N3yuenne 31eKTpONpPOBOAHOCTH MPOBOIAT C IMOMOIIBIO MPUOOPA, COCTOSIIETO M3 JIAMIIBI
HaKaJMBaHUS, CTAaKaHA C PACTBOPOM, IPaUTOBBIX 3EKTPO0B. OO 3IEKTPONPOBOHOCTH CYAST TIO
HAJIMYHUIO 1 MHTEHCUBHOCTH CBEUYCHMS JaMIIbl HAKAJTNBAHUA.

1. Crakan éMkocThio 50 M1 HarmoytHUTE Ha 1/2 ero 00bEéMa TUCTUIIMPOBAHHOMN BOJIOM.

2. Bxutounte npubop B cerb. 3anummre HabmoaeHus. O0nagaer AUCTUIUTUPOBAHHAS
BOJIa AJIEKTPOIPOBOJAHOCTBIO?

3. Otxirounte npubop. [IpunoHsB KPHILIKY € 3JIEKTPOIaMU, BHECUTE B CTaKaH C BOJIOM
1-2 mmarenst U3MENIbUYEHHOTO caxapa U nepeMernanTe.

4. Onyctute 35eKTpoabl B pacTtBop. Bxmtounte npubop. 3anummure HaOIIOIEHUS.
SIBnsieTcst pacTBOp caxapa MpOBOJIHUKOM?

5. Otximrounte mpudop. B crakan émkocteio 50 M Hanelite Ha 1/2 ero oObema
0€3BOJTHOM YKCYCHOW KHCIIOTHI.

6. OnyctuTe 37eKTPO/Ibl, BKIIIOUKUTE MpUOOp. 3anuinre HabIo1eHUS.

7. Otxmrounte pudop. OTieiiTe u3 crakana npumepHo 1/4 ooGbeMa yKCyCHOM KHCIIOTHI,
n00aBbTe AUCTUIUTMPOBAHHON BOJBI JI0 MPEXKHETO 00bEMa, pa3MelaiTe pacTBOpP.

8. Onycrure  anektponbl.  Bxmrounte — mpubop.  HabOmiopaiite  u3MeHeHHe
3IEKTPOIPOBOAHOCTH PaCcCTBOpA.

9. [ToBTOpHUTE pa3daBiieHUE PaCTBOpA U OINPEAEICHUE IEKTPONPOBOJIUMOCTH €Il pa3.

B kaxyto cTOpoHy cMelaeTcsi paBHOBECHE IMCCOLMAIIMU YKCYCHOM KUCIIOTHI TpU pa3zbasinenun? Kak
3aBHCUT CTENECHb JUCCOLMALUN YKCYCHOU KUCIIOTHI OT pa30aBiieHus pacTBopa’?

10.  Ortxirounte npudop. B crakane emkocThio 50 M1 IPUTOTOBBTE PACTBOP MOBAPEHHOI
COJIY, pa3MelIaB B 25 Mil JUCTUJUIMPOBAHHOW BOABI 1-2 mmarens XJiopyuaa HaTpusl.

11. Onycrure »snexkTpoasl B pacTBop. Bkimouure npubop. IIpoBoaut nu pactBop
MIOBapEHHOM COJIM ANEKTPUUYECKUI TOK?

12. Cpenaiite BbIBOA K ONBITY (0OpaTuTe BHHUMaHUE Ha THUIBI XMMHMYECKOH CBS3U B
BEIIECTBAX, 3JIEKTPOIPOBOJHOCTh BOJAHBIX PACTBOPOB KOTOPHIX M3Y4aly B JAHHOM OIIBITE).

OnpbIT 2. CMenieHue paBHOBECHS M CCOLUAIMH €1a00r0 3JIeKTPOJINTA

1. Hanetite B 1Be mpoOupku 1o 5-7 kanens 0,1 H. pacTBOpa yKCYCHOM KUCTOTHI.

2. B kaxnayro mpoOupky mAo0aBbTe MO OJHOW Karjie METHUJIIOBOTO opaHkeBoro. Kak
OKpacuics MHAUMKATOP NOJ BIUSIHUEM HOHOB H*?

3. Onny npoOupKy OCTaBbTE B KaueCTBE KOHTPOJIbHOM, B Ipyryto MpubaBsTe 1 mmarensb
anerara Hatpust CH3COONa.

4. [lepememaiite pacTBOp M CpaBHUTE LBET MOJYYEHHOTO pacTBOpa C IBETOM B
KOHTPOJIbHOM TTPOOHpPKE.

5. Hanummre ypaBHeHHE AUCCOIHAIINH YKCYCHOW KUCTIOTHI U BBIPAKEHUE KOHCTAHTHI €€
JUCCOLIMAIINY.

6. OObsicHUTe, KaK CMEIIaeTCcsl PaBHOBECHE TUCCOILMALMU CIa00T0 3JEKTPOIUTA MPH

YBEJIMYEHUU KOHLEHTPALlMU OAHOIO U3 BUJOB MOHOB 3TOro 3nekTponurta? Kak MeHsercs npu sTom
€ro CTENEHb JUCCOLNAUN?

OnpiT 3. HanpasiieHue 00MeHHbIX HOHHBIX MIPOLECCOB B PACTBOPAX 3JIEKTPOJMTOB

a) B CTOPOHY 00pa30BaHus ¢J1a00r0 3JIeKTPOJIUTA

1. Haneiite B ABe mpoOupku 1o 5-7 kameins 2 H. pacTBOpa THAPOKCHAA HATPHUS.

2. B xaxnyro nqo6aBbTe o ogHoi Karuie henondranenna. [Tox BIusHrEeM KaKuX HOHOB
dbeHondTanernH OKpacuiIcs B MaTMHOBBIH 1[BET?

3. B onmny npobupky mo0aBnsiiTe Mo KamisiM 2 H. pacTBOpa COJSHOM KHCIOTHI, BO
BTOPYI0O — 2 H. pacTBOpa YKCYCHOM KHCIOTBI 1O OOeclBEeUMBaHHSA pacTBopa (KOJIUYECTBO

H3PACXOJOBAHHBIX KallCJIb KUCJIOT OTC‘II/ITaTB!).



4. Yem oOBsCHSIETCS HCUE3HOBEHHE OKpacku? B kakoMm ciydae oOecliBeuMBaHUE
pactBopa HacTynuio OwicTpee? Ilouemy paBHOBecMe MOHHOIO Ipollecca CMEUIaeTcs B CTOPOHY
o0pa3oBaHUs BOJABI MPU HAIWYUHU B JIEBOM YacTH PABEHCTBA MaJOJUCCOLMUPOBAHHBIX MOJEKYI
YKCYCHOM KHUCIIOTHI?

0) B cTOpPOHY 00pa30BaHUA MAJIOPACTBOPUMOI0 BelleCcTBA

1. B omny mpobupky BHecuTe 10 kamempb pacTBopa XJopuza Kajiblus, B Apyryio 10
KareJb XJIOpUaa CTPOHIIHSI.

2. Jlo6aBbTe 110 5-6 Karmenb pacTBOpa CEpHOM KHUCIOTHL. B 00enx jau mpoOupKax BhIMal
ocasiok? OOBICHUTE pa3UdHsl, MOJIB3YsCh BenrnurHaMu [1P aiist cyinb(haToB KaNblus U CTPOHITHS.

3. JloGaBbTe B MpOOUPKY C PacTBOPOM COJIM Kaiblus 3-4 Karuii KOHLIEHTPUPOBAHHOU
cepHoii kucinoTsl. Habmoaiite oOpazoBanue ocagaka 1 00bsICHUTE IPUYMHY €0 BBITIAICHUS.

4, Bprunciure KOHIIEHTPAIMd HOHOB SO4%, HeobXomMMbIe I ocaxaeHus noHoB Ca’*

u Sr®* u3 pactBopoB pasHOl (1 M) KOHIIEHTpALMH, €CITH IIPcys0, = 6,1-107, 1P, = 2,8:107,

OnpIT 4. I'uapoaus coJiei
a) Onpenenenne pH pacTBOpoOB coJeid

1. Hanecute xarmmo pactBopa NaNOsz Ha mHOJ0CKy yHUBEpCalIbHOM HHIMKATOPHOH
Oymaru.

2. CpaBHHTE OKpacKy ¢ 3TaJOHOM. 3anuiuTe BenuuuHy pH pactsopa.

3. [poBeaure ananorunuHbie onbIThl ¢ pactBopamu NaxCOs, NaHCO3z, Al(NO3)s.

4. Kakas cpena B kax1oM U3 B3STbIX pacTBopoB? [louemy?

0) Bansinue TeMnepaTrypsbl Ha cTelleHb THAPOJIN3a COJIM

1. Haneiite B mpobupky 15-20 xanenb TUCTHILIUPOBAHHON BOBI.

2. Bnecute B He€ 1-2 mimarens anerata HaTPHUsl U BCTPSIXHUTE MPOOUPKY.

3. Jo6aBbTe 1-2 karu dpenondranenna. OdpaTuTe BHUMaHNUE HA OKPACKY UHIUKATOPA.

4. Harpeiite coxmepxumoe mpoOMpKH B IJIaMEHH CHOUPTOBKHU. Jlaiite oOBsicHeHHE
HaOroaeMoMy sBieHHI0. HanumuTe ypaBHEHHE peakLuu.

S. Oxnagute npoOupKy B XojogHoW Boje. IIpoucxoautr M CHOBa CMeEUIEHHE
paBHOBecHUsI?

6. CrenaiiTe BBIBOJ O BIMSIHUYM TEMIIEPATYPhl Ha CTETIEHb THAPOIIU3a.

B) Bansinue usmenenusi pH cpeanl Ha cTeneHb rHAPOJIN3A COTH

1. Buecure B mpobupky 10 kanenb TUCTHIIITUPOBAHHON BOBI.

2. Jlo6aBbre 1-2 kpucrayuia xjopuna onoBa (II) u  BeTpsaxHuTE OpPOOHPKY.
O0pasyroiuiics Oemblil 0cagoK MpencTaiseT codoi ocHOBHYIO coub ojoBa (1) Sn(OH)CI.

3. Hanummre noHHoe ypaBHEHHE COOTBETCTBYIOLIEH peaklUy THAPOIIU3A.

4, Ho6aBbTe 5-10 kamnens pacTBOpa COJSTHOW KUCJIOTHI, YBETUYUB STUM KOHIIEHTPAIUIO

HMOHOB Bojopoja. PactBopuiics nu ocanok? Kak moBnusiio ymensuieHue pH pactBopa Ha cTeneHb
TUAPOIN3a CONn?
r) HeoOpaTumslii ruapo/in3 coJiei

1. B npoOupky Haneiite 6-8 kanenab pacTBOpa HUTpaTa allOMUHUS.

2. Jo6aBbTe Takoil ke 00beM pacTBOpa KapOoHaTa HATPUSI.

3. OtmeTbTe 00pa3oBaHME OCa/Ka THAPOKCHIA ATIOMUHUS M BBIJENCHHE Iy3bIPHKOB
okcupa yriaeponaa (IV).

4. Hanummre ypaBHeHus peakuuii. Crenaite BEIBOL.

Kpurepun onenkmn:

- 6 6aIOB BBICTABIISIETCS CTY/IEHTY, €CJIM OTUET BBIMOJIHEH 0€3 3aMeUaHMii;

- 3-5 OayI0B BBICTABJISIOTCS CTYIEHTY, €CIM B OTYETe Ccojepykarcss HeOoJbIine
HEJIOYETHI;

- 1-2 Ganna BBICTaBISAIOTCS CTYAEHTY, €CIM B OTUETE COJEPXKATCs CYIIECTBEHHBIE
OIIMOKY B pacyeTax U B BBIBOJE K paboTe;

- 0 GasyIoB BBICTABIISIETCS CTYJIEHTY, €CIIM JJabopaTopHas paboTa He BBIITOJHEHA



7.2.3. Tunosble 3agaHusg NPOMeRYTOUHOro TectupoBanus CAO Pocaucranr

Kpurepun oneHku:
[TpoMexyTouHbIil TecT MO Teme cocTouT u3 6 BompocoB (1 Bompoc — 0,5 OGamna).
MakcumanbHOE KOJMYECTBO 0aioB — 3

IIpome:kyTOUHBIE TECTHI IO TeMe 1:

3aganue Nel
Vkaxure psifl, CoepKallui TOIbKO OCHOBHBIE OKCH/IBI

Bribepurte oauH U3 4 BaApUuaHTOB OTBETA!

1) NiO, SO., CuO
2) N20, NO, CaO
3) Na2O, BaO, CuO
4) CrOs, K20, CrO

3aganue Ne2
Cpenu ykazaHHBIX BEUIECTB MPOCTHIMH SIBIISIIOTCS

Bbl6Cpl/lTC OIHH U3 4 BAPHUAHTOB OTBCTA:

1) COy, 0y, CO

2) O2, C, H2

3) C, Ca0, H,02
4) SOy, Oz, HO

3ananue Ne3
O6nbem 10 mouteii azota u 06beM 10 mMonelt kucioposa (H.y.)

BbI6epI/IT€ OJUH H3 4 BApUAHTOB OTBCTA:

1) OIMHAKOB M COCTaBIISIET 22,4 11
2) pas3HbIN

3) HEJb3s1 CPABHUBATH

4) OJIMHAKOB U COCTaBIIACT 224 1

[Tonuplii cOopHUK TecToB 1o Kypcy «OOmas u  HeopraHudeckas xumus 1» —
https://edu.rosdistant.ru/course/view.php?id=224



7.3.  OueHoYHbIe CpeACTBa 1Jisl MPOMEKYTOYHON aTTeCTAllMU MO MTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bompochl K NPOMEKYTOYHOM aTTeCTAIIUN

Cemectp 4
Ne Bonpocsl k 3auery
n/n

1 | OcHOBHBIC TIOHSTHS XMMHH: MOJIEKYJa, aTOM, 3JEMEHT, BEIIECTBO (MPOCTOE, CIOKHOE),
SMIMpHUYecKasi, rpaduyeckas, MOJEKyIspHas (GOpMyJibl BEIECTBA, XUMUYECKas peakLus,
CTeXHOMETpUYeCcKuid K03 duimeHt

2 | Knaccudpukanuss u HOMEHKJIATypa HEOPraHMYECKUX COEAMHEHHMH: OKCHIbl, KHCIOTHI,
OCHOBaHUs, COJIN

3 | Crexuomerpus. 3aKOHOMEPHOCTH HU3MEHEHHMS U CIIOCOOBI OIpENesIeHUs] KOJIUYeCTBa
BemecTBa. OCHOBHBIC OMpeaeneHus: (pOpMyIibHAs €AMHULA BEIIECTBA, MOJb, MOCTOSHHAs
ABorazpo, MoJjspHas Macca, MOJIApHBIH 00beM, MOJIIpHAas Macca XMMHUYECKOIo
HKBHMBAJIEHTA, MOJISIPHBIN 00bEM XMMHUYECKOTO SKBUBAJICHTA.

4 | KonnyecTBeHHbIE 3aKOHBI IPOTEKAHUS XUMUUECKUX PEAKIMIA: COXPaHEHHs MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, KPATHBIX OTHOLIEHUH, 00bEMHBIX OTHOLIEHHH, ABOraipo U CJIeICTBUS
u3 Hero, MenaeneeBa-Kianeiipona, o0bequHEHUI ra30Bbld, NapLUANbHBIX JaBICHUN
JlanbTOoHa, 3aKOH SKBUBAJICHTOB

5 | Teopun crpoenust atoma. CoBpeMeHHasl TEOpUsl CTPOEHHUS] aTOMOB. ATOMHbIE OpOUTAIIH.
KBanrtoBble uncia. [IpuHnune ¥ npaBuiia 3aroJIHEHUs] aTOMHBIX opOUTaeit

6 | Ilepuognueckuii 3akoH. CtpykTypa Ilepuonnueckoit Tabiuisl

7 | Ileppoau4HOCTh H3MEHEHMsI CBOICTB 3JE€MEHTOB. PacnpocTpaHeHHOCTh XMMHUYECKHX
9JIEMEHTOB

8 | Xumuueckasl CBSI3U: SHEPrus, AJIMHA, Yrojl CBA3M. Buapl xumuueckoil cszu. CBoHcTBa
KOBAJEHTHOM CBSI3U: HAIpPaBJIE€HHOCTb, HACHIIIAEMOCTb, MOJSPHOCTh. VOHHas CBA3b:
NOJIIPU3YEMOCTh W TOJIIpU3YIOLIee JeHcTBUE. Meraummueckas CBs3b: 30HHAs TEOpUs
KpuctauioB. BogopoaHas cBsa3b

9 | Meron BaJeHTHBIX CBA3ed, ruOpuau3anus. MeToJ MOJEKYJISIPHBIX OpOHUTajei: MOpsIoK
CBSI3M, MAarHUTHBIE CBOWCTBA MOJIEKYJI U HOHOB

10 | Metox 'muecniu: MpoCTPaHCTBEHHOE CTPOSHUE MOJIEKYJ U HOHOB

11 | MexMoueKymsipHbIe B3aUMOIEHCTBUS

12 | OcHOBHbIE MOHATHSA U ONpPECNCHUS] XUMHUECKOW TEpPMOJMHAMMKH: TEPMOJAMHAMHUYECKas
cuctema (M30JMpPOBaHHAs, OTKpbITas, 3aKphiTasi), (aza, FOMOTEHHbIE U T€TepOreHHbIE
CHCTEMBI, HapaMeTpbl COCTOSIHUS (IKCTEHCUBHBIC, MHTEHCHBHBIC), (YHKIIUU COCTOSHUS,
XUMHYECKMM  TEepMOAMHAMMUYECKHUH  Tpolecc  (CaMONpOU3BOJIbHBIN, PaBHOBECHBIH,
HEpaBHOBECHBIN), (Da30BbIN Nepexo, BHYTPEHHS SHEPrus, TeIIIOTa, paboTa

13 | [lepBbIii 3aKOH TEPMOAMHAMHUKH M €ro TPHIOKEHHE K IPOIEccaM B HJCATLHOM rase:
U30XOPHOMY, H30TEPMHUYECKOMY, H300apHOMY

14 | [lonsatue TtermoBoro s¢¢exra XUMUYECKOHM peaklUuu: TeIuioBoH 3((eKT peakiuy,
TEPMOXUMHYECKOE U TEPMOJNHAMUYECKOE YPABHEHMsI, CTaHAAPTHBIE TEPMOIMHAMHYECKHE
yCJIOBUS, CTAHAPTHAsL SHTAJIBIINS PEAKIIUN

15 | CrangapTHble SHTAIBINU 00PAa30BaHMsI U CTOPAHMSI BEIIECTB

16 | 3axon 'ecca u crneacTBUs U3 HETO

17 | Bropoii 3aKk0H TepMOJIMHAMHUKN. DHTPONUS KaK (PYHKIMS COCTOSTHUSI CUCTEMBbI

18 | Tperuii 3aKoH TepMOIUHAMUKU. AOCOJIIOTHBIE 3HAYSHHSI CTAHJAPTHBIX SHTPONUN BEIECTB

19 | KpuTepun HanpaBIeHHOCTH CaMOIPOM3BOJILHOTO TIPOIIECcca B 3aKPHITOI CHCTEME

20 | Kunernka xumuueckux peaknuii. OCHOBHBIC TIOHSTHS U ONPEICIICHHSI




21 | OCHOBHOM MOCTYJIAT XUMHUYECKONH KHHETHKHU

22 | Bimsinue temnepaTypbl Ha CKOPOCTh XUMUYECKUX PEaKIUii

23 | TeopeTnueckue NpeCTaBICHHs O CKOPOCTSIX AIEMEHTapPHBIX peakuuit

24 | Oco0eHHOCTH KMHETUKH TeTePOTeHHBIX peakiuid. Peakiiuu Ha rpaHuIle paszzieia TBEpAoe
TEJIO — ra3 ¥ TBEPJ0€ TEJO — KUAKOCTh

25 | OcHoBbl Katasm3za. OCHOBHBIE TOHATHS W ONpeneieHus. MexXaHW3Mbl MPOTEKAHUS
KaTaJIMTHYECKUX pPeaKLni

26 | Xumunueckoe paBHoBecue. OOpaTuMble W HEOOpaTUMbIEe XUMHUECKHE peakuuu. Buisl u
0COOEHHOCTH XMMHUYECKOro paBHoBecHs. KonyecTBeHHbIE XapaKTEpUCTUKU XUMHUYECKOTO
paBHOBECHSI

27 | Biusnue pa3nuyHbIX (PAKTOPOB Ha XUMHUYECKoe paBHoBecue. OCOOCHHOCTH OIUCAHUSA
PAaBHOBECHSI B TETEPOT€HHBIX CUCTEMAxX

28 | O6mue croiicTBa pacTBOpoB. OCHOBHBIC TTOHSITHS U OTPEICIICHUS

29 | CriocoObl BeIpa)KEHUSI KOHIICHTPAIIMHA PACTBOPOB

30 | XumMuyeckre paBHOBECHS B PaCTBOpax: COJIbBATALIUS

31 | TepMmoamHaMHUECKHE XapaKTEPUCTUKH Mpoliecca 00pa3oBaHus paCTBOPOB

32 | KomnratuBHbIE CBOMCTBA paCTBOPOB

33 | Bimsnue pa3nuuHbIX (PaKTOPOB HA CBOWCTBA PACTBOPOB JIEKTPOJIUTOB

34 | JIucconmanms ciadbIX AJICKTPOJIUTOB

35 | PacTBOpBI CHIIBHBIX 3JICKTPOJIUTOB

36 | Monnble paBHOBECHs B BOJAHBIX PACTBOPAX IJIEKTPOJIUTOB

37 | I'maponu3 cojeii: 1Mo KaTHOHY, 10 aHWOHY, NOJHBIA Tuaponu3. CTeneHb W KOHCTaHTa
THJIPOJIM3a

38 | [IpousBeneHne pacTBOPUMOCTH. Y ClIOBHE 00pa30BaHMs 0Ca/IKa

39 | HampaBienne oOMEHHBIX MPOIIECCOB B PACTBOPAX AJIEKTPOJIUTOB

40 OKHCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC PCaKInu. MeTton QJICKTPOHHOTI'O OanaHca

41 | DnexTpoaHbBIC TPOILIECCHI: OCHOBHBIEC OMPEICIICHUS

42 | 3akonsl Dapajaes

43 | ToTeHIMAITBI AIEKTPOXUMUICCKOM CUCTEMBI. JIBOWHOM JICKTPHUECKUH CIIOH.

44 | CtaHnapTHBIA BOJOPOAHBIN AJIEKTpOA. Psa CcTaHAApTHBIX SJEKTPOJIHBIX MOTEHIMAJIOB
MeTauioB. YpaBHeHne HepHera

45 XHUMHYECKUE U KOHIOCHTPAIIMOHHBIC T'AJIbBBAHUYCCKHUEC 3JICMCHTHI. DJIeMeHT I[aHI/IBHSI'ﬂKOGI/I

46 3HeKTp0J’II/I3. IToTenmuan PA3JI0KCHUS, MOCICAOBATCIIEHOCTE ITPOLECCOB HA DJICKTPOAAX

47 | Knaccuduxaius KOPpPO3HOHHBIX Cpell, pa3pylieHud u mporeccoB. [lokazarenu ckopoctu
KOppO3uu

48 | Xumuyeckast KOPpO3Hsl: BUIBI U Pa3HOBHIHOCTH

49 SJIGKTpOXI/IMI/I‘IeCKaH KOppO3usi: MIPUYINHBI U MCXAaHU3M BO3HUKHOBCHUSA

50 | 3amuTa OT KOPPO3WU: JIETHPOBAHWE METAILUIMYECKUX MaTepUaOB; U3MEHEHHE COCTaBa U
CBOMCTB KOPPO3UOHHOM Cpeibl; 3JEKTPOXUMHUYECKAs 3allUTa: BUJIbI U MEXAaHU3M JICHCTBUS,
3aIIUTHBIC TTIOKPBITHS: BUbI, METO/Ibl HAHECEHUS U 00JIACTH IPUMEHEHHUSI

7.3.2. Kpurtepuu u HOpMbI OLEHKH

dopma
NPOBEJACHUA
Cemectp . Kpurepun u HopMbI OLIEHKH
NMPOMEKYTOYHOM
arTecTalMu
4 3auet (1o Tekymuii peUTUHT COCTaBIISIET 55-
«3a4TEHO»
HaKOMUTEJIIbHOMY 100 GansoB
EUTUHT Tekymmii pedTuHr cocrasisier 0-
P y) «HE 3a4TECHO» YHUIH P
54 GamioB




8. Y4eOHO-MeTOAMYeCKOEe M HHPOPMALIMOHHOE 0O0ecTiedeHue U CIUTIINHbI

8.1. Oo6n3aTenbHas JuTeparypa

Tun (yueOHuk, yueoHoe

KoaunuyecTBO B

HAY4YHOH
Ne nocooue, yueOHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox m3panus ouoaunortexe /
n/n MeToinYecKoe nocooue,
OPAKTHKYM, 1p.) HaumenoBanue
9BC
1 | H.C. AxmetoB OO011as ¥ HeOpraHUYecKasi XUMHUs: YUeOHUK Y4eOHuk 2020 9BC «Jlanb»
/ H. C. AxmetoB. — 11-e u3n., crep. —
Cankr-IlerepOypr: Jlanp, 2020. — 744 c. —
ISBN 978-5-8114-4698-8.
2 | H.B. KopoBuH [u ap.]; mox | Obmas xumus. Teopus u 3anaqn : yaeOHOe Y4ebHoe mocobue 2022 OBC «Jlanb»
pen. H.B. KopoBuna, H.B. noco6ue 11t By30B / H. B. Koposun, H. B.
Kynemoga. Kynemos, O. H. 'onuapyk [u 1p.] ; moxg
penakuueit H. B. Koposuna u pod. H. B.
Kynemoa. — 6-¢ usn., crep. — CaHKT-
[TerepOypr : Jlanp, 2022. — 492 c. — ISBN
978-5-8114-9026-4.
3 | B.B. Eropos Eropos, B. B. O6mas xumus : ya4eOHUK JUIs VYueObHUK 2021 9BC «Jlanb»

By30B / B. B. Eropos. — 2-¢ u3n., crep. —
Cankr-IlerepOypr : Jlans, 2021. — 192 c.
— ISBN 978-5-8114-6936-9.




8.2. omoJiHUTeJIbHAS JIUTEpPaTypa

KosunyecTBO B
Tun (yueOHuk, yueoHoe

HAY4YHOI
Ne nocooue, yueOHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJioBoK) I'ox n3nanus oudamnoTeke /
n/n MeTon4ecKoe nmocooue,
OPAKTHKYM, 1p.) HaumenoBanue
P > AP- 3BC
1 | JL.A. bop3osa OcHOBBl 00mIEH XUMHH [DICKTPOHHBIN Y4ebHoe mocobue 2014 OBbC «Jlanb»

pecypc]: yue6. mocobue / JI.JI. bopsosa,
H.IO. Yepuuxosa, B.B. SkymeB. — CaHkt-
[TetepOypr: Jlans, 2014. — 469 c.: un. —
(Yuebnuku pansa  By3oB. CneuuanbHas
mutepatypa). — ISBN 978-5-8114-1608-0.

2 | H®. Crach Pemienne 3amau  mo  oOmeld  XUMHH YuebHoe nocodue 2016 OBbC «Jlanb»
[DnexTpoHHBIH pecypce]: yued. mocobue / H.
®. Cracp, A.B. KopmrynoB. — WU3a. 3-e,
ctep. — Cankr-IlerepOypr: Jlans, 2016. —

168 c.: un. — (YueOHUKH JUIsI BY3OB.
CrnennaneHast tutepatypa). — ISBN 978-5-
8114-2274-6.
3 | KIO. Tapxos OOmast ¥ HeopraHuyeckas  XUMHSL. YuebHoe nocobue 2019 9BC «Jlanb»

OKHUCITUTETbHO-BOCCTAHOBUTEIILHBIC
peakuM M  XMMHYECKOE pPaBHOBECHE.
COopHUK 3ajaHMl ¥ BapUaHTOB: y4yeOHOE
nocobue / KIO. TapxoB. — CaHkr-
[TeTepOypr: Jlawp, 2019. — 80 ¢. — ISBN
978-5-8114-3302-5.

4 | H.H. [TaBmoB OO0mast ¥ HeopraHWYecKast XUMUST: YICOHHK / Y4aeOHHuK 2011 3BC «Jlaub»
H. H. IlaBnoB. — 3-e u3x., ucmp., A0M. —
Canxrt-Ilerepoypr : Jlanp, 2011. — 496 ¢. —
ISBN 978-5-8114-1196-2.




8.3. IlepeueHnn npogeccHOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CHIPABOYHBIX
cHCTEeM

- BytnepoBckue coobmieHust [INeKTpOHHBIA pecypc]| : MHOTOMPEIMET. Hayd. KYpH. /
OO0 «MHHOBAIIMOHHO-U3/IATEIILCKUN 1OM «byTIepOBCKOE Hacieaue»». — DIEKTPOH. KypHal. —
Kazanp : OOO «/HHOBaUMOHHO-U3ATENbCKUM oM «byTiepoBckoe Hacnenuey», 1999- . Pexum
JocTyma K skypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHsi B UHTEpEcax YCTOMYMBOTO pa3BUTHUA [DIEKTPOHHBIM pecypc| : MexayHap.
Hayd. )xypH. / Cubupckoe otnenenue PAH. — Dnektpon. xxypHair. — HoBocubupck : M3naTenbcTBO
CO PAH, 1999- . Pexxum nocryna k xypH. http://wwwe.sibran.ru/journals/Hviur/

8.4. IlepeyeHb MPOrpaMMHOIO0 o0ecreyeHus!

Ne Hanmenosanue IO PexBu3NTHI norOB?pa
n/n (naTa, HOMep, CPOK JIelicTBHUS)
1 | Windows: norosop Ne 757 or 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeiicTBUSL — OECCPOUHO;

koHTpakT Ne 1653 ot 14.12.2018, cpok
JeICTBUS — OECCPOUHO

2 | Office Standard: noroeop Ne 690 ot 19.05.2015, cpoxk
Office Stdandard 2013 Russian OLP NL JCUCTBHS — OECCPOYHO
AcademicEdition

8.5.  Onucanue MaTepuaIbHO-TEXHHUYECKOH 0a3bl, HEOOXOIUMOIi /151 OCYIeCTBJIEHUS
00pa3oBaTeILHOIO MPoIecca Mo JUCHUILINHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeToB, 1a00paTopuii, MACTEPCKUX U
e Ap. 00BEKTOB /1JIsl IPOBe/IeHUs!
/o | TPAKTHYECKHX 1 JadopaTopPHBIX 3a}muTnﬁ, Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA
NMOMELIEeHU VISl CAMOCTOATEeIbLHOMI
padoThl o0yuaromuxcs (HoMep
ay/IMTOPHH)

1 | Yuebnas aynmuropuss mansg  mpoBeAcHHs | CTONBI  yUYEHMUECKHE TPEXMECTHBIE U
3aHSATUNA  JIGKIIMOHHOTO THUMA. Y4eOHas | ABYXMECTHbBIE MOHOOJIOKH, CTOJ
ayIUTOpHsl U1 TPOBEACHHUS  3aHATHUH | MperojaBaTeIbCKUM, CTYJ
CEMHHAPCKOTo TUMA. YueOHas ayIuTOpus 7Sl | MpenoiaBaTenbckuii, Kkadeapa, J0ocKa
KYpPCOBOTO TPOCKTUPOBAHUS (BBITIOJIHEHHS | MEJIOBasi. DJKpaH HABECHOM, MPOEKTOP,
KypCOBBIX paboT). YueOHas ayauTopusi A7 | IPOIECCOP. MBIIIb KOMII., MYJIbT.
MIPOBEACHUS TPYNIOBBIX U WHIUBUIYATIbHBIX
KOHCYyNbTallMil. YueOHas ayautopust s
MPOBEACHUS 3aHATUM TEKYIIETO KOHTPOJS U
MIPOMEXKYTOUHOM aTTECTAIUU.

A-125

2 | Aynutopuss BeO-koH(pepeHuuid. YueOHas | Cton MPEno/1aBaTeNIbCKUM, SKpaH
ayIuTOpUsl  JUIl  TPOBEICHHUS  3aHATHM | TEJIEBU3UOHHBIA, pPOyTEp, CTOWKa It
JEKIMOHHOTO TUMa. Y4yeOHas ayauTOpHs Ui | TeNeBu30pa, BeO.Kamepa, TpaHCIapaHT-
MPOBEACHUS 3aHATUA CEMHWHAPCKOTO THIA. | IEPETHKKA, mpma, HayITHUKH,
YyeOnass  ayauTopuss JJii  KYpPCOBOTO | KOMIBIOTEp C BBIXOJAOM B VIHTepHeT,
MPOCKTUPOBAHUS  (BBIMOJTHEHUSI KYPCOBBIX | XpOMAaKei.
pabot). YueOHast ayTuTOpHs AJsl IPOBEACHUS
TPYIIIOBBIX u WHIMBUTYTbHBIX



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

KOHCYNbTAlUi. YueOHas ayauTopus s
HpOBGI[eHI/ISI BaHSITI/Iﬁ TGKYH_IGF (0] KOHTpOJISI )58
MMPOMEKYTOUHOM aTTeCTaIlun

9-405a
JlabopaTopuss «OOmeir u Heopranuwdeckoit | Cton 1abopaTopHBIM, CTON MPUOOPHBIH,
XUMUN. YuebHnas aymquTOpUs UM | BRITSDKHOW 1mKad, mKkad s pEakTHUBOB,

MPOBEACHUS TabOPaTOPHBIX PadoOT.
A-310

mKkad asd 1mocynbl, mapra y4eHU4ecKas,
CTON MHUCHMEHHBIA., TyMOBI, MOWKH,
TaOypeThI, I0CKA MEJIOBAs.

[Tomemenue 111 caMOCTOATENbHOW PAaOOTHI
00yJaroIuxcst
I-401

Crouibl, CTyJbs, KOMIIBIOTEPHI.
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