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1. esab ocBOeHUST TUCHMILIUHBI

Llenbp OCcBOEHMS IUCHUILIMHBI — C(OPMHUPOBATH CUCTEMY XUMHUYECKUX 3HAHMUN (TIOHSATHIA,
3aKOHOB, (DaKTOB, XMMHYECKOIO $3bIKa) KAaK KOMIIOHEHTa €CTECTBEHHOHAYUYHBIX 3HaHMH 00
OKpY’)KalOIlleM MHpEe M €ro 3akoHax, a Takke c()OpMUPOBaTH COBPEMEHHOE IPEICTaBICHUE O
BELIECTBAX, UX CTPYKTYpPE, CBOMCTBAX U B3aHMHBIX IIPEBPALICHUSIX.

2. MecTto nucnumimnabl B crpykrype OITIOII BO

HI/ICHI/IHJ'II/IHBI N TIpaKTUKHW, Ha OCBOCHHH KOTOPBIX 633preTCﬂ JaHHass JUCLHMIIIMHA:

«BrIcIIag MaTeMaTUKa).

I[I/ICI_[I/IHJII/IHBI U IPaKTUKH, 11 KOTOPBIX OCBOCHUC ,Z[aHHOI\/'I JUCHUITIINHBI H€O6XO,Z[I/IMO KaK
npeamectpyroniee: «Marepuanosenenne 1 TKMy, «9kosorus», « TeXHOTOTUS KOHCTPYKIITMOHHBIX
MaTepuanoBy, «MarepuanoBeeHUE CBAPKUY.

3. IInanupyemsie pe3yJbTaThl 00y4eHHUs
®opmupyemMbie HNuauxaropsl
KOHTpOJIUpYyeMble AOCTUKEHU S
N IInanupyemsle pe3yabTaTbl 00y4eHH S
KOMIIeTeHIIUH KOMIIeTeHI Uit
(Ko 1 HAMMEHOBAHUE) (Ko 1 HAMMEHOBAHUE)
OIIK-1. Ywmenue | - 3HaTh: MpaBujia MOBEICHUS U TEXHUKY
HUCIIOJIB30BATh OCHOBHBIC 6€3OHaCHOCTI/I B XUMHUYECKOM
3aKOHBI nabopatopuu;  METOIbl  MPOBEIEHUS
CCTCCTBCHHOHAYYHbIX OKCIICPUMCHTAJIbHBIX I/ICCJ'IGI[OBaHI/II\/’I,
TUCLUILTUH B MOATOTOBKU pabovyero Mecra; OCHOBHbIE
npodeccrnoHabHOM IIOHATUS. W 3aKOHBI XWMHWH, OCHOBHBIE

ACATCIIBHOCTH, IMPUMCHATH
METOAbBI MAaTCMAaTHUYCCKOI'O

dHaJInu3a n
MOZACIIMPOBAHUA,
TECOPETUYICCKOT'O u
OKCIICPUMCHTAJIBHOT'O
ncciaca0oBaHus

3aKOHBI B3aNMOCBA3HU MEXKAY CTPOCHHUEM
U XHMHUYECKHMHU CBOMCTBaMU BCIICCTB,

OCHOBHBIE 3aKOHOMEPHOCTH,
COIIPOBOXKAAIOIINE B3aUMOJICVCTBHUS
BEILIECTB

YMeTh: CaMOCTOSTENLHO paboTaTh C

METOINYECKIMHU PEKOMEHIALUSIMH,
CIIPAaBOYHBIMU MaTepHUaiaMu, IPUMEHSITh
TEOPETHYECKHE 3HAHMS JJISI TIPOBEICHHUS
SKCHEpUMEHTa U O0paboTKM  ero

pe3yIbTaTOB; aHAJTM3UPOBATh
MOJIYUYCHHBIC PpC3YJIbTAThl, COCTAaBJISATH
MaTepualibHble M JHEPreTHYECKHE

OasaHCBhl XMMHYECKHUX PEaKIIHid

Bnaners: METOJaMH OpraHu3aluu
CaMOCTOSITENILHOM ~ paboThl,  aHamm3a
MOTy4eHHOW MH(OpMAIUK; CeIUaTbHON
XMMHYECKON TEPMHUHOJIOTHEN, METOAAMU

aHAIM3a XAMWYECKHUX MIPOIIECCOB,
CIIOCOOHOCTBIO COCTAaBJIEHUSA
MaTepHaTbHBIX u 9HEPreTUYECKHUX

0alaHCOB XUMUYECKUX PEaKIuil




4. CTpykTypa H cojaepkaHue TUCUUIINHbBI

®opMbI TEKYyLLEr0

. KOHTPOJIS
Mopnyas (pa3nein) BU"H Ha"MeHOBaH?e TEM 3AHITHH Cemectp Obnem, Banauabl | UHTepakTuB, 4. (HauMeHOBaHHUe
y4eOHoi1 padoThI (yueOHOM padoThI) q.
OII€HOYHOT 0
cpeacTBa)
Monyib 1. Jlexmms (JIek1)  |OcHOBHBIE MOHSITHS M 3aKOHBI XUMHUH 3 2 - -
CtpoeHue u [Ipaktuueckoe  |Pacuersl mo Gpopmynam 1 ypaBHEHUSIM 3 2 - - KontponbHas pabota
cBorcTBa Bemectsa |3anstue ([Ipl) Nel
CamocrositenbHas|OCHOBHBIE KJIacChl HEOPraHUYECKUX 3 24 - -
pabora (Cpl) BEIIIECTB. Crtpoenue aTOMOB.
Ilepuognueckass cucreMa 3JIEMEHTOB
JH.N. MenaeneeBa. XuMHYECKasl CBS3b.
IIpocTpaHcTBEHHOE CTpOCHUE
Monyib 2. CamocrositenbHas | TepMoguHaMuKa XUMHUYECKUX 3 44 - -
Tepmonaunamuka u |padora (Cp2) npoueccoB.  DyHKUUHM  COCTOSHMSA:
KUHETHKA BHYTPEHHSII ~ SHEprusi, ODHTAJbIUS,
XUMHYECKHX SHTPOMHS, SHEPrus I'u66ca.
[POLIECCOB Hanpasnenue MPOTEKAHUs
XUMUYECKUX peakiui. XuMmuueckas
KMHETUKa. BnusHMe Ha CKOpPOCTbH
XUMHAYECKHX PEeaKIil KOHIIEHTpaluHu,
JaBJICHUS, TEeMIIepaTyphl,
Momayns 3. Jlexmms (JIek2) |Kopposuss mMeramioB. Xumudeckas | 3 2 - -
PactBops! 1 ANEKTPOXUMUYECKAS KOppO3usl.
PIEKTPOXUMHUYECKUE CrocoOpl  3alUTBl  METAUIOB  OT
[IPOLIECCHI Jlabopatopuoe  |Kopposus meramioB 3 2 - - Oruer o
3ansTue (J1a6l) lmabopaTopHOH

abore Ne 1




®opMbI TEKYyILLET0

Bun HauMeHnoBanue TeM 3aHATHI Oo0nem, KOHTpOIH
Mopnyas (pa3neun) . N Cemectp Banauasbl | UHTepakTuB, 4. (HauMeHOBaHHe
y4eOHoi1 padoThI (yueOHOM padoThI) q.
OII€HOYHOT 0
cpeacTBa)

CamocrositenbHas | PactBopel.  CriocoObl  BBIpayKEHUS 3 64 - -
pabota (Cp3) KOHIIEHTPALIUN pacTBOpPOB.

KonnuraruBHbeie CBOMCTBA PacTBOPOB.

CBolicTBa pPacTBOPOB 3JIEKTPOJIUTOB:

JUCCOLUAIMsl. MOHHOE TPOU3BE/ICHUE

BOJBI, POU3BEICHUE PACTBOPUMOCTH,

TUIPOJIN3 coJiei, HaIpaBJICHUE

OOMEHHbIX peakuuil. OKHUCIUTENHHO-

BOCCTAaHOBUTEJIbHbBIE peakuuu.

QHGKTpOXI/IMI/I‘IeCKI/IG CHUCTCMBI.

I"anpBannyeckue 3JIEMEHTHI.

DNEeKTpoNM3 PacIiaBOB M BOJHBIX

pactBopoB. 3akonsl Dapanes.
KonTpons [ToaroroBka K 3auery 3 3,75 - - Bomnpock! k 3auety

No 1-50
[Tpomexxyrounast |IIpomexxyTouHas arrecTamus (3a4er) 3 0,25 - - Bomnpock! k 3auety
arrecranus (ITA) No 1-50
Hroro: 144 -




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Mpu peanu3anuu AMCHUILIMHBI HUCIOJB3YETCS TEXHOJOTHS TPAAWIIMOHHOTO OOy4YEHHUS —
opraHu3zais yaeOHOTo Ipolecca B By3e, OCHOBaHHAs Ha JICKITHOHHO-CEMUHAPCKO-3a4eTHOH (hopMax
oOydenus. K ¢opmam oO0ydeHUST OTHOCATCS JICKIIUH, MIPAKTUYECKHE U JIAOOpaTOpHBIC 3aHATHS, a
TaKXKe CaMOCTOsITelbHass pabora. Ha JIeKIMAX HMCIONB3YIOTCS HATJISIHBIE M CIOBECHBIC METOIBI
o0ydeHus, Ha TPAKTHYECKHUX U Ja00paTOPHBIX 3aHITHUSIX — HATJISIIHBIC, CIOBECHBIE U TIPAKTHYECKUE
METOJIBI.

6. MeToanuyeckne yKa3aHus 10 OCBOCHUIO THCHUNIMHBI
Monayas 1. CTpoeHne 1 CBOiicTBa BellecTBa

Tema JeKIIMOHHOTIO 3AHATHSA:
OCHOBHBIG IIOHATHUA U 3aKOHbI XUMHWH.

Tema npakTH4eCcKOro 3aHATHS:
Pacuetsl o hopmynam U ypaBHEHHUSM.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JIKEH:

HUMETh MPEJICTaBIIEHNE 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XMMHH; KIIACCU(DUKAIIUN BEIIECCTB;
CTPOEHHUH aTOMa; TUIAaX XUMUYECKOU CBS3H.

3HATh:

- OCHOBHbI€ MTOHATHS XUMHUH (MOJIEKYJa, aTOM, XUMUYECKUHN 3JIEMEHT, MOJIb, MOJISIpHAsI
Macca, XUMUYECKUN SKBUBAJIEHT, MOJISIpHAsI MAcCa XUMUYECKOTIO SKBUBAJICHTA);

- OCHOBHbIE 3aKOHBl XMMHHU (COXpPAHEHMsI MacChl, MOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOIICHUH, ABOTajpo, ypaBHeHne MeHnaeneeBa-Knaneiipona, 00beJMHEHHBIN Ta30BbIi 3aK0H);

- COBPEMEHHYIO KOPIYCKYJISIPHO-BOJHOBYIO TEOPHIO CTPOEHHUS aTroMa; KBAHTOBBIE
YHClia, MPaBUiia ¥ MPUHIIUITBI COCTABIICHHS SJICKTPOHHOW KOH(UTYpAITN XUMHUYECKOTO IEMEHTA;

- TUIIBI XUMUYECKON CBSI3U (MOHHYIO, KOBAJIEHTHYIO, METAJUIMYECKYIO, BOJIOPOAHYIO),
WX CBOICTBA U XapaKTEPUCTUKH;

- IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.

YMeTh:

- MPOBOAUTDH KOJMUYECTBEHHBIE PACUETHI [0 YPABHEHHSIM XUMUYECKUX PEaKIUii;

- COCTaBIISITh JJIEKTPOHHYIO KOH(MUTYPAIINIO XUMUYECKUX IJICMEHTOB;

- OTIpeAeNATh TUIl XMMHUYECKOM CBSI3U B BEIIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOCHHUE;
COCTaBIISITh CTPYKTYPHYIO ()OPMYITY BEIIECTBA.

MeToauyeckne peKOMEHIAUMHU M0 U3YUYEHUI0 MOIYJIsl

[Tpu ocBoeHHH MOAYIISI HEOOXOAUMO:

- U3YYUTh Y4YEOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOIYIIO JUCHUIUINHBEI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEMAaTHKE;

- aKIICHTUPOBAaTh BHHMAHHE HA: OCHOBHBIX TIOHATHAX W 3aKOHAX XHUMHH,
KJIacCU(UKALlMK BEUIECTB; OOIIMX XHMHUYECKUX CBOMCTBAX BEILECTB OJHOIO Kjacca; CTPOCHUU
aTOMa; KBAaHTOBBIX YHWCIIAX; COCTABICHHUH SJCKTPOHHOW KOH(HUTyparuu XUMUYECKUX IJIEMECHTOB;
TUTIAX XUMUYECKOHN CBSI3H; IPOCTPAHCTBEHHOM CTPOCHHH MOJIEKY.

- OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

1. Uto Takoe OTHOCHUTENIbHAsA aTOMHas Macca? PaccumTaiiTe OTHOCUTENIbHYIO aTOMHYIO
Maccy cepsl, e m(S)=5,3-10% r, am(C)=2,0-10> r.
2. PaccunraiiTe aOCOMIOTHYIO MacCy MOJEKYJIbl CEpHOM KHCIOTBI, €CIH ee

OTHOCHUTEIIbHAsl MOJIEKYJIsIpHasl Macca paBHa 98.



3. OTtHocuTenbHAs MIIOTHOCTh raza IO BOAOPONY, cojepsamiero 27,27% yriaepona u
72,73% xucnopona, paBHa 22. OnpenenuTe OTHOCHUTEIBHYIO MOJIEKYJISPHYIO MacCy ra3a M €ro
XUMHUYECKYI0 (hopmyIy.

4. OTHOCHUTENBHBIC TNIOTHOCTH Ta30B MO BO3MyXY paBHbL: a) 0,9; 0) 3,17. Onpenenure
Mmaccy | 1 kaxzaoro rasa.

5. Onpenenure, Kakoil 3To0 MeTai, ecnud 1,6 T Kanbuus U 2,615 © IBYXBaJIEHTHOTO
MeTaJljla BBITECHSIOT U3 KUCIOTHI OJJMHAKOBBINM 00BEM BOJOPOIA TIPH OJHHUX U TEX )K€ YCIOBHUSIX.

6. Xnopun Metamia conepxut 69% xmopa. OTHOCUTENbHAs aTOMHAs mMacca MeTajlia
paBHa 47,9. Onpenennure CTENEHb OKUCIEHNS METaIa B ’TOM COEIUHEHUH.

7. [Tpu Temneparype 100°C u naBnennu 50 atm. ras 3anumaer oosem 10 v, [Tpusenute
00BEM 3TOTO Ta3a K H.Y.

8. Hanummre nonHele 31eKTPOHHBIE KOH(MUTYPALIMA AaTOMOB 3JIEMEHTOB C OPSIKOBBIMU
HOoMepamu 15 u 23. YkakuTe BaJIGHTHBIE AJIEKTPOHBI ATUX 3JIEMEHTOB.

0. Hanuimmre 37eKTpoHHbIE KOHOHUIYpaLlMy aTOMOB cephbl U XpoMa 1 HoHoB S* u Cr’',
CpaBHUTE paanyChl aTOMOB U HOHOB.

10. VYV KakMX U3 HHUXKE MPUBEACHHBIX MOJIEKYJ XUMHUYECKUE CBA3W UMEIOT MOJISIPHBINA
xapakrtep: Oz, CO, HF, N2, NH3.

11. Onpenennure BaIGHTHOCTh ATIOMUHHSI B OCHOBHOM U BO30Y)KICHHOM COCTOSTHUSIX.

12.  UYemy paBHa macca | MOJIb S5KBUBJICHTOB OJIOBAa B PEAKILIMSIX €r0 BOCCTAHOBJICHUS: a)
Sn** +2e = Sn**; 6) Sn*" +4e = Sn’

13.  PaccuuraiiTe MOJSpPHYIO MacCy OHKBHBAJEHTa jKejie3a B COCAMHEHUSX €ro ¢
KHUCTIOpOJIoM, cozeprkaiux a) 70 u 0) 77,8% xenesa.

14.  Omnpenenure SKBUBAIEHT M MOJSPHYIO MacCy OKBHMBAJIEHTAa HOHOB JK€jl€3a B
NpUBE/IeHHBIX peakimsx: a) Fe’™ +1e = Fe?'; 6) Fe** + 30H = Fe(OH);

15.  PaccunraiiTe MOJIIpHYIO Maccy 3KBHBajieHTa MeTaia, eciu 0,029 r ero BBITECHSIOT

u3 kuciotel 30 M Bozopoaa (H.y.).
Monayasb 2. TepmoguHaMHUKa U KHHETUKA XUMHYECKHX MPOLECCOB

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JIKEH:

UMETb MPEJCTAaBICHUE 00 SHEPreTUIECKUX U3MEHEHHX B CUCTEMAaX, B KOTOPBIX MPOUCXOAUT
B3aMMOJICHCTBHE MEXKAY BELIECTBAMH; CKOPOCTH XHMHUYECKHMX peakuuid U MeTojax ee
peryIupoBaHHUsL.

3HATh:

- TEpMOJIMHAMHYECKUE (PYHKIMU COCTOSIHUS, CIOCO0 U3 pacyera (3akoH ['ecca u ero
CJICJICTBHE);

- BIIMSIHAE TEMIIEpPaTyphl HAa BO3MOXKHOCTb MPOTEKaHMs PEAKIMU B 3aBUCUMOCTH OT
YHUCIIEHHBIX 3HAYEHHUH SHTANBINU U SHTPOIHU PEaKIUH;

- BJIIMSIHUE HAa CKOPOCTh XMMHYECKOH PEeaKIMM KOHLEHTPAIMH (3aKOH JEHCTBYIOIIUX
Macc);

- BJIIMSIHME HA CKOPOCTh pPeaklUuu Temreparypsl (mpasuio Bant-I'opda u ypaBHeHue
Appenuyca);

- BJIMSIHAE Ha CKOPOCTb PEAKLIUU KaTaJIN3aTOPOB;

- XUMHUYECKOE PaBHOBECHE U CIIOCOOBI ero cMmemenus (nmpunnui Jle [larense)

yMeThb:

- OTIpeAeNATh BO3MOXKHOCTh MMPOTEKAHUS PEeaKIIUu;

- peryaupoBaTh CKOPOCTb XMMUYECKON peaKIuH.

MeTtoauyeckue peKOMeHAAINH 110 H3YYeHUIO MOLYJIsI

[Tpu ocBoeHHH MOAYIISI HEOOXOAUMO:

- U3YYUTh Y4YeOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOJIYIIO JUCHUILUINHBI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEeMAaTHKE;



- aKIICHTUPOBAaTh BHUMAHHME HA: JHTAJIBIUU 00pa3oBaHUS, CTOpPAaHUS M PEaAKIIWH,
SHTPONUU BEIeCTBA M peakuuu; sHepruu ['mb0ca; KUHETUYECKHX YpaBHEHUSAX IJIsI TOMO- H
TeTePOTeHHBIX PEaKIUii; JHEPrHuM AaKTHUBAI[MM; OCOOCHHOCTSX TMPOTEKAHHUS TeTEPOTCHHBIX
MPOLIECCOB; XUMUYECKOM PaBHOBECHH U CIIOCOOAX €ro CMELIEHUSI.

- OTBETUThH HA KOHTPOJIbHBIE BOIPOCHI:

1. IIpu coenunenun 3,2 T xeneza C KUCIOpoaoM Beiaenwiock 40 k/[x Terma.
Paccuwnraiite sHTaNBINIO0 00pa3zoBaHus okcua xemnesa (I1).

2. PaccuunTaiiTe TEMIOTBOPHYIO CTOCOOHOCTh METaHa.

3. PaccunTaiiTe KOJMYECTBO Tema, KOTOPOE BBIACTMTCS MpU cropauu 50 M> cmecH,
cocrosiiei u3 50% xucnopona, 25% Boaopoaa u 25% yrieKuciaoro rasa.

4. CnenaliTe BBIBOJ O BO3MOXXHOCTH CAaMOIIPOM3BOJIBHOTO MPOTEKaHUS pEaKkUUh B
CTaHJAPTHBIX YCIOBMSX, ecii u3BecTHO, uto AH,’ = - 293 kI, AS,’ = 27 JIx/K.

5. Paccuuraiite snTanenuto peakuuu: 2NaOH ) + HaSO4x) = Na2SO4rs) + 2H2O ().

6. Omnpenennre 3HAKW MW3MEHEHMS DSHTAIBIIMM W JHTPONUU JUISL  CIEAYIOLIEro
TepMoanHamMuieckoro npouecca: 2Ha ) + Oz = 2H20.

7. B kakux ciydasx OSHTaJbIHUS CrOPaHWs MPOCTOrO BEIIECTBA pPaBHA HHTAIbINHU
00pa30BaHUs CIOKHOTO?

8. Kak BpIpakaeTcsi CKOpOCTh XUMUYECKOM PEAKIIUH MO 3aKOHY JEHCTBYIOIIMX Macc B
TOMOTEHHBIX U F€TEPOreHHBIX peakuusix?

9. Onpenenure OOIMIMI M YaCTHBIE TTOPSJIKK IO KOMIIOHEHTAM CIICYIOIIEH XMMHUYECKON
peakuun: 2C,Hg + 702 — 4CO2 + 6H20.

10. Bo ckoipko pa3 U3MEHUTCA CKOPOCTh PEAKIUMU MPU U3MEHEHHHM TEMIIEpATyphl Ha
30°C, ecu y = 3,0?

1. Kak usmenurcst vy razodasznoit peakiuu 2A + 3B = 2C npu yBennyeHUH 1aBJICHUS B
2 pa3za?

12. [Touemy vnp peakuu Na + H>O — otiinuaercs oT vy peakuuu Ca + H,O —?

13. Hanumure marematudeckoe BbIpakeHUE NIt cKopocTH mpsimoit peakiuu CaOgrs) +
COzr) — CaCOs3(rp).

14. N3menenne kakux (pakTopoB BBI30BET CMEIICHHE PAaBHOBECHUS 00paTUMOH peakiuu N

+3H> <> 2NHj3; AH‘; = -92 xJI>x B CTOpOHY IPSIMON pEAKIUU?

15.  BbuucianTe HUCXOIHBIC KOHIICHTPAIIMH BEIIECTB, €CIM PAaBHOBECHBIC KOHIICHTPAIHH
u3BecTHhI: 2NO + Clx <> 2NOCI, [NOJ=1,5 mons/n, [Cl2]=1 mons/n, [NOCI]=0,5 Monb/m.

Mopnyasb 3. PacTBOpBI M 3JIEKTPOXHMHYECKHE MPOLECcChI

Tembl TeKHMOHHOTO 3aHATHS:
Koppo3sus meramioB. CriocoObI 3alIUTHl METAIOB OT KOPPO3HH.

Tema 1a00paTOPHOrO 3aHATHS:
Koppo3us metannos.

M3yunB faHHBIA MOAYJIb, CTYJIEHT J0JI7KEeH:

UMETh IPE/CTaBIEHUE O PacTBOpPax; O CHOcO0axX BBIPAKEHMSI KOHLEHTPALMU pPacTBOPOB;
CBOWCTBaX pacTBOpOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX DPEAKLUAX; SICKTPOXUMHUECKUX
Ipoueccax: ralbBAHUYECKUX, dJIEKTPOIN3a, KOPPO3HH.

3HATh:

- COCTaBHBIE YaCTH PacCTBOPOB;

- KOJIMYECTBEHHOE BBIPAYKEHUE COCTaBa PaCTBOPOB;

- CBOMCTBA PaCTBOPOB HEAJIEKTPOIHUTOB U 3JIEKTPOJIUTOB;

- HamnpaBiieHue OOMEHHBIX MPOIIECCOB B PACTBOPAX AJIEKTPOJIUTOB;



- METOAbI YpaBHUBAaHUA OKHCJINTCIbHO-BOCCTAHOBUTCIIBbHBIX peaKL{I/Iﬁ (MCTO,Z[
3JICKTPOHHOTO OajaHca M MOJIYpEaKIuii);

- TaJIbBAHUYCCKUC ITPOLCCChI U pa60Ty TraJlbBaHHYCCKHX 3JICMCHTOB,

- AJIEKTPOJIN3 PACILIAaBOB U BOJIHBIX PACTBOPOB JIEKTPOJIUTOB;

- 3aKOHBI JIEKTPOIIU3A;

- BUIBI KOPPO3UHU U MEXaHU3MBI UX TTPOTCKAHMUS;

- CIIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HUHU.

- IIPOBOJUTH XUMUYECKHUM DKCIIEPUMEHT U aHAJIU3 II0JyYCHHBIX PE3YyJIbTaTOB;

- OTIpPENeNATh KOHIIEHTPAIIUIO PACTBOPOB;

- OTIPE/ICINIATh CBOMCTBA PACTBOPOB;

- paccTaBisITh KOOQPHUIMEHTH B OKHCIUTEITHHO-BOCCTAHOBHTEIBHBIX PEAKIIUX;

- COCTaBIATL TajJbBaHUYECKUE IIPOLECCHI, OIPEAEIATh DIEKTPOABUKYIIYIO CHILY
raJlbBAaHUYECKUX AJIIEMEHTOB;

- COCTaBIISITh MPOIIECCHI DIIEKTPOIIN3a PACILIABOB M BOJHBIX PACTBOPOB AJIEKTPOIIUTOB;

- OTIPENIeNATh KOJIMYECTBA 00PA3YIOIINXCS Ha 3JICKTPOIaX BEIIECTB IPH JICKTPOITU3E;

- COCTaBIISITh MPOIECCHl XMMUUYECKOHN U AIEKTPOXUMHUUYECKON KOPPO3HH,

- noaAOHUpaTh CIIOCOOBI 3alTUTHI METAJIJIOB OT KOPPO3HH.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MOY.JIsI

[Tpu ocBOCHMM MOJTYJIs1 HEOOXOIUMO:

- W3y4UTh Y4YEOHBII Marepuai IO COOTBETCTBYIOLIEMY MOJAYJIIO JIUCHUILIHHBI,
UCIIOJIB3Ys JICKIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE,

- aKIIEHTHPOBAaTh BHHMAHUE Ha: COCTaB PAacTBOPOB; CIIOCOOBI  BBIPAXKCHUS
KOHICHTpAalMK paCTBOPOB; OSJICKTPOJUTBI U HCIJICKTPOJIUTHI; CBOMCTBA HCAJICKTPOJIUTOB U
ANIEKTPOJIUTOB; METO/IBI AJIEKTPOHHOTO OallaHca M MOJTYypeaKIuii; ralbBaHHYECKUE TPOIIECCHL; padoTy
raJbBaHUYECKUX eMEeHTOB; pacdyeT J/IC; aHOHBIE ¥ KaTOAHBIC PEAKLIUH IIPH SJICKTPOIIN3E; 3aKOHBI
dapazies; THOBI ¥ MEXaHW3MBl PA3IMYHBIX BHIOB KOPPO3HMH; CIOCOOBI 3aIUTHI METAIOB OT
KOPPO3HH.

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

16.  KakoB TN XMMHMYECKOH CBsI3U B 3jekTposnurax? Kakue 37€KTpOoNMThl Ha3bIBaIOT
noTeHIanbHeIMU? UcTHHHBIMU?

17.  Hanmmmute qucconuanuio a) cyabpuTa HaTpus U 0) ruapodocdara Kanus mo nepBoi
Y BTOPOM CTYIEHSIM.

18. BripasuTe koHCTaHTY quccoranuu oprohocdopHoil KUCIOTHI IO IEPBOM CTYIICHH.

19. Onpenenure crenensb gucconuanuu 0,001 M pactBopa yKCYCHOM KUCTIOTBI, €CIIU €€
Kn=1,74-10".

20. Uro moxkaswiBaeT M30TOHWYECKUM Kod(pduiment? Kakas CBsA3b CYIIECTBYET MEXKIY
CTETICHBIO JUCCOLUAIMH JIEKTPOIUTA U N30TOHUYECKUM K03 urimeHTom?

21. Onpenenure TemrepaTypbl kuneHus u 3amepszanms 0,01 m pactBopa cynbdata
HaTpUs, €CJIA CTENEHb IUCCOLUALUN COCTaBIAET 54%.

22. Uto Ha3bIBalOT MOHHBIM MPOU3BEICHUEM BOJIbI? YemMy OHO paBHO?

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

).

24.  OnpejenuTe PacTBOPUMOCTH M'MIPOKCU/IA ATIOMUHESA, eciu ero I1P = 5,7-10732,

25. Paccunraiite ocmotrueckoe paienue 0,002 M pactBopa OeH3071a IpH TeMIIEpaType
17°C.

26. Hanummre ruaponus cneayomuyx cojiel U OnpeaeuTe Cpeay X BOJAHBIX PACTBOPOB:
NaNOs, ZnCl,, Na>S, CH3COONHa4.

27. [Tokaxxute CTpoeHWE MUIEIUIBI MPU NMPUIMBAHUK H30BITKA PacTBOpAa THAPOKCHIIA

HaTpHs K paCTBOPY XJIOPHUIA LIUHKA.



28. [Tokaxxute CTpOeHHE MUIEUIBI TPH TPWINBAHUK H30BITKA XJOpUAA IMHKA K
pacTBOpH TUIPOKCHU]IA HATPUSI.

29.  Kakyro cuctemy Ha3bIBaOT AIEKTPOXUMUYECKON?

30. CocTraBbTe CXE€MY JBYX TajJbBaHMUECKHX JJIEMEHTOB, B OJTHOM W3 KOTOPHIX KOOAIBT
Cy w1 Obl KaToZoM, a B IPyroM — aHoJIOM. Hamuimmre ypaBHEHUS! peakiuid, MPOUCXOIAIINX TpU
paboTe ITUX DIIEMEHTOB.

31. lanbBaHMYECKUI AIEMEHT COCTOUT U3 XPOMOBOTO AJIEKTPOJIa, nmorpyxeHHoro B 0,01
M pactBop CrSO4, 1 cTaHIAPTHOTO BOJOPOIHOIO AMeKTpoaa. Hanmummre ypaBHEHUS 3IEKTPOIHBIX
npoueccos. YeMy paBHa ero 3.1.c.?

32. Kakum ypaBHEHHEM KOJUYECTBEHHO OMUCHIBAECTCS AJIEKTPOIU3?

33.  Yto paccuuThIBaIOT C MOMOLIbIO ypaBHeHus1 HepHera?

34. CocTaBbTe CXeMy JJIEKTPOJIM3a BOAHOTO PAaCTBOpa XJOpHAA HUKEIS HAa MHEPTHBIX
AIIEKTPO/IAX.

35.  CocrtaBbTe CXEMBI AJIEKTPOIIN3a BOJAHOTO pacTBopa xjopuaa xenesa (II), ecnu: a) anon
KeNEe3HBIH; 0) aHO| YTOJIbHBIM.

36.  PactBop comepxut uonsl Zn>", Ni*", Fe’", Cu*" B onuHakoBoii koHIeHTparuu. B

KaKOW TOCJIEeIOBATEIbHOCTH 3TH METAIUIBI OYIYT BBIACTATHCS MPH AJIEKTPOIIN3E, €CIU HAIPSHKCHHE
JIOCTATOYHO IS BBIAEICHUS JII000r0 MeTasa?

37. Brruncnure Maccy HUKeS, BBIAEIUBILIETOCA HA KaTOJE IIPU IIPOITYCKAHUH TOKA CUIJION
20 A depe3 pacTBOp HUTpaATa HUKENSA B TEUECHUU 22 4aCOB.

38. [Ipu snexktponuse pactBopa conu onoa (II) Mmacca karona yBenuumiace Ha 4 r. Uto
IIPOU30LLIO IIPU 3TOM Ha OJIOBIHHOM aHOAE?

39. PaccunTaiite 06beM KHUCIOPOAA, KOTOPBI MOKET OBbITh MOJYY€H MpPU DICKTPOIU3E
TOKOM 5 A B T€YEHHE 2 4aCOB, €CJIM BBIXOJ MO TOKY cocTaBisieT 85%.

40.  Ilpu npoxo0KJIE€HUU Yepe3 pacTBOP COJIM TPEXBAJIEHTHOIO METajlja Toka cuioit 1,5 A

B TeueHnu 30 MUH Ha Katojie Bbiaenuiock 0,18 r metamia. BeruncinTe MOJISIpHYIO MacCcy MeTajljia U
pacxo AMEKTPOIHEPTHH, €CIIM U3BECTHO, UTO HAIIPSDKEHHE B CETU paBHO 6 B, a BbIxo/ 110 Toky 72%.

41.  Kakoli KOHTaKT SIBJIsIETCS HanboJiee Koppo3noHHOOIacHbIM J1s xene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42. B KOHTaKTe ¢ KaKuM U3 METAJUIOB MEJIb ABJISIETCS aHOJIOM: XPOM, 30JI0TO, HUKEJIb.

43. Hanummre 371eKTpoXuMHYECKHE TTPOIECCH (AHOIHBIA U KaTOMHBIH ), TPOTEKAIOLITUE B

koHTakTe Al/Cu B pacTBOpE XJ0pHaa HATPHUS.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Cemect Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
p (WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA
3 OIIK-1 Kontponbnas padota Ne 1

Ortuet no nabopatopHoit padote Nel
Bomnpocs! k 3auety Ne 1-50

7.2. TunoBble 3aJaHUS WJIN UHbIE MATEPHUAJIbI, HEOOXOAMMBbIE JIJIsl TEKYLIEro
KOHTPOJIA

7.2.1. KoHTpoJbHad padoTa

Tunossle npuMepsbl 3a1aHUM
Tema «Pacuersl o popmysiaM 1 ypaBHeHUSIM» (IPaAKTH4YeCKoe 3aHsATHE 1)

Bapmuanr 1
3amanue 1
HazoBute no mexayHapoaHoi HOMEHKIaType cienyromue Bemectsa: Oz, Fe,O3, Ca(OH)a,
H>SO4.

3anganue 2

[TpousBenuTe pacyeTsl O YpaBHEHUIO peakIuu (H.Y.):

7r 12T X, T y, 11

Zn) + HClp-p) — ZnClagp) + Ho.
3aganue 3

Onpenenurte NPOLEHTHOE COJEPKAHUE Kanusd B MaHranare kainusa KoMnOa.
3aganue 4

Onpenenute 06beM 40 T metana CHa ipu Temneparype 18°C u nanennu 1,2 atm.
3aganue 5

Hanummre ypaBHeHUs peakiiuii, XxapaKTepu3yrolie ciae1yIolie MpeBpaleHus:

Ca —Y 5 Ca(OH), Ca —2 CaCl,

Ca —2 5 CaCO; Ca —% (a0

Kpurtepun onenkn:

- OLICHKA «3a4YTE€HO» BBICTABISIETCS CTYACHTY, €CIIM BEPHO BBIOJHEHBI 3-5 3amaHuit
KOHTPOJILHOM paboTHl;

- OLICHKA «HE 3a4TEHO» BBICTABIICTCS CTYACHTY, €CIIM BEpHO BhITOIHEHH! 0-2 3amanns
KOHTPOJILHOM paboTHI.

7.2.2. OT4er Mo Ja00OPATOPHOM padoTe

JlabopaTopHas padora Nel «Koppo3usi MeTa10B»

Ieab: o3HAKOMJIEHHE C JJIEKTPOXMMHUUYECKOW KOPpO3HeH; (akTtopamu, BIUSIONIMMH Ha
KOPPO3HI0; METO/IaMH 3alIUThl OT KOPPO3UHU.

OmnpiT 1. Binsinue aKTUBHOCTH KOHTAKTHPYIOLIET0 METAJJIA HA KOPPO3HI0

1. Bo3spmuTe Tpum ckpenku s Oymar. B ogHy BCTaBbTE€ TOHEHBKHHA KYCOYEK
METaJUIMYECKOT0 0JI0Ba, BO BTOPYIO — MEJIU, TPETHIO OCTABbTE B KAUECTBE KOHTPOJISL.
2. Jo6aBbTe B Tpu MPOOUPKH C BOJIOH O OJHOM Karuie pacTBOpa COJISTHON KHCJIOTHI, IO

2-3 xamu pacTBopa kpacHou kposiHOU conut K3[Fe(CN)s| n onmycTuTe B HUX CKPETKH.



3. OTMeThTe MHTEHCUBHOCTb OKPACKU BO BCEX TPEX MPOOHPKAX.

4. Cnaemnaiite BBIBOJBI O CKOPOCTH KOPPO3UH B KAKJIOM CIy4ae U HAMMUIIUTE KaTOIHBIE U
AQHOJ/IHBIC PEAKIIUH.

OnpIT 2. Biusinue cpeabl HA CKOPOCTh KOPPO3UU

1. BoszbmuTe Tpu npoOupku. B nepByto HajelTe pacTBOp XJIOpHAa MarHusi, BO BTOPYIO —
pPacTBOP COJISTHOM KHUCIIOTHI, B TPETHIO — TUCTHUTMPOBAHHYIO BOY.

2. OnHOBpPEMEHHO OMYCTUTE BO BCE IPOOHUPKH 11O OJHOU CKpENKe.

3. Ho6aBbTe uepe3 5-10 MUHYT B KaxAyr0 MPOOHMPKY MO 3 Karulkd pacTBOpa KpacHOU
KPOBSIHOU COJIH.

4. OO0BsICHUTE HHTEHCUBHOCTH OKPACKH (BO BCEX JIM TPOOUPKAX?), HAMTUIITUTE YPaBHEHUS

IIPOTEKAIOIIUX PEAKIUH, CEeIIalTe BBIBO.
OnpIT 3. DJIeKTPOKOPPO3US MeTaJLIa

1. Haneiite B U-00pa3Hyto TpyOKy pacTBOp XJIOpHIa HATPHSL.

2. Jlo6aBpTe B KaKJ0€ KOJEHO MO 2 Kalljld pacTBOpa KPacHOW KPOBSHOW COJIH W
deHondranenna.

3. [Torpy3ute B pacTBOp KeJI€3HbIE AJIEKTPOIbI (CKPETKHU) U MOAKIIOUUTE K JIEKTPOJIaM
MTOCTOSIHHBINA TOK.

4. OO0BsicHUTE HAOTIOJICHUS U 3alUIIATE aHOAHBIA U KaTOHBIHN MPOIECCHI.

OnbIT 4. AHOAHBIE H KATOIHbIE MOKPBITHS

1. Haneiite B nBe mpoOupku no 15-20 kamenb pacTBOpa CEpHON KUCIOTHI U J00ABBTE 11O
2 KaruM pacTBOpa KpacHOM KpPOBSHOM COJMH.

2. Onycrtute B 0JIHY IPOOHUPKY MOJIOCKY OLIMHKOBAHHOTI'O JK€JI€3a, B IPYTYI0 — JIYKEHOTO,
MpeBapUTEILHO CIIEIaB HAa UX MOBEPXHOCTH IIYOOKHE [[apAITMHBI HOMKOM.

3. OtMmetbTe Yepe3 5-10 MUHYT MOSBIICHHE CHHEHW OKPAacCKH B MECTE IaparnuH (B KaKon
npooupke?).

4. OO0BsicHuTe HAOIIONCHUS U 3AMUIITUTE aHOTHBIN W KATOJAHBIA MPOIECCHI JUTsl KaKI0H
rajgbBaHONaPBHI.

OnpIt 5. IIpoTekTopHas 3amura

I. JloGaBbTe B JBE MPOOMPKH C JUCTHIUTMPOBAHHOW BOJOW MO OJHOW Karuie COJISTHON
KHUCJIOTBI U 1O JBE KaIlJIM PaCTBOPA KPACHOW KPOBSIHOM COJIH.

2. Onycrtute B 0JIHY TPOOUPKY CKPETIKY, B APYTYIO — CKPETIKY B KOHTAKTE C ATFOMUHUEM.

3. OTMeThTE MOSIBIICHUE HHTCHCUBHOM CHHEH OKpacKu (B KaKoi mpooupke?).

4. OObsicHuTe HAOMIOACHUA. 3alUININTE KAaTOAHBIA M aHOAHBINA mpouecchl. CaenmaiTe

BbIBOJI. Kakyto posib BBINOJHSET aTFOMUHUN?
OnbIT 6. IppMeHeHre HHTHONTOPOB

I. Haneiite B n1Be mpobupku 1%-Hblii pacTBOp cepHON KUCIOTHI U 100aBbTE 10 2-3 Kariu
pacTBopa KpaCHOU KPOBSIHOM COJIH.

2. PactBopute B oHOM nTpoOupke ypoTponwuH (1 mmarens).

3. Omnyctute B 006e npobupku o oxHo ckpenke. Kakoit nadbmogaercs apdexr? Kakyro

POJIb BBIMOJHSET YPOTPOIUH?

Kpurepumn oneHku:

- - OIIEHKA «3a4TEHO» BBICTABIIACTCS CTYJCHTY, €Clii OTUeT oopmiieH Oe3 3ameuanuit
WIH C HE3HAYUTEIbHBIMU HEJ0YETaMU;

- - OIICHKA «HE 3aYTE€HO» BBICTABIIACTCS CTYIEHTY, €CIH OTUET O(OPMIIEH C
3aMe4YaHHUsIMH, BBIBOJI HE OTPAXKaeT CyTh pabOThI MM OTYET HE O(hopMmIIEH.



7.3.

OHGHO‘IHLIG cpeacTra aJis HpOMe)KyTOqHOﬁ aTTeCTallMi 10 UTOraM OCBOCHMA

JUCIUIITHHBI

7.3.1. Bomnpocshl K NPOMeKYTOYHOM aTTecTaAluU

Cemectp 3

Ne i/m Bonpocsl k 3auery

1 OCHOBHBIE NOHITHUS XUMHUU: aTOM, HOH, MOJIEKYJIa, DJIEMEHT, BEIIECTBO

2 CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB

3 Monb - KaK €IMHHIA U3MEPEHUS KOJIMYECTBA BEIIECTBA

4 3aKOH COXpaHEHHs Macchl, IIOCTOSHCTBA cocTaBa. IIpuMeHeHHe ero B XMMHYECKHUX
pacyerax

5 3aKOH ITOCTOSHCTBA cocTaBa. I [puMeHeHne ero B XMUMUYECKUX pacueTax

6 I'a30BbIH 3aKOH KPATHBIX OTHOLICHUHN U IPUMEHEHHUE €70 B TEXHUYECKUX pacyeTax

7 I"a30BbIi 3aK0OH ABOTaJpoO U MPUMEHEHHUE €T0 B TEXHUYECKUX pacyeTax

8 I"a30Bblil 3ak0H MeHeneeBa-KialinepoHna 1 NpuMEHEHNE €ro B TEXHUYECKUX pacueTax

9 XHMMHYECKUI YKBUBAJIEHT NMPOCTBIX U CIOKHBIX BEIIECTB

10 MossipHast Macca 1 MOJISIpHBIM 00beM SKBHUBAJICHTA

11 3aKOH YKBUBAJICHTOB

12 ITonsatue 06 sHTanbNMU. [1epBbIii 3aKOH TEPMOAMHAMUKHY.

13 DHTanbnus 00pa3oBaHus BEIIECTBA

14 DHTaNBIWS peakunu. 3akoH ['ecca

15 DOHTaANBNNS CTOPAHUS U TEIUIOTBOPHAS CHOCOOHOCTH TOILINB

16 DHTpOMUs - Kak TepMoIMHaMuYeckasi QyHKIHS COCTOSHUS CUCTeMBbI. PacueT sHTponuu
peakuuu

17 HamnpaBneHHOCTh XUMUYECKUX peakiuii. Dueprus [ n6oca

18 CKOpOCTh XMMHUYECKUX peaKlMii. 'OMOTreHHBIE U T€TEPOr€HHbIE MPOIIECCHI

19 3akoH JeicTByomux Macc. KoHCTaHTa CKOPOCTH peakluu

20 3aBUCHMOCTh CKOPOCTH OT TemriepaTypbl. TemmneparypHsiii ko3¢ dunuent. [IpaBuio
Bant-T'odda

1 VYpaBHeHnue AppeHnyca. 3aBUCUMOCTh KOHCTAHTBl CKOPOCTH OT TeMmnepaTypbl. Pacuer
SHEPTUH AKTUBALINU

22 3aBHCUMOCTb CKOPOCTH PEAKIIMH OT MapIiaIbHOTO JaBJICHUS

23 Xumuueckoe paBHoBecre. KoHcTaHTa paBHOBECHS.

24 Cwmenienue xumuyeckoro pasHoBecus. [Ipunnun Jle-Ilarense

25 PacTtBopsl. CiocoObI BbIpasKeHUs] KOHIEHTPAIIMK PACTBOPOB

26 Mexanusm pactBopeHus. TepMoauHaMuKa paCTBOPEHUS.

27 KonnuraruBasie cBolicTBa pacTBOpOB: 3akoHbI Paymst u Bant-I'odda

78 HcTuHHBIE M NOTEHUMAIBHBIE AIEKTPOJIUTHL. JlMcconuanusi 31eKTPOIUTOB (KHUCIIOT,
OCHOBaHMH, coseit). KoncTanTa nucconuanuy moTeHIMaIbHBIX AJICKTPOJIUTOB

29 3akoH pazbasnenust OctBanbaa. M3o0ToHndyecknii KO3 PUIneHT.

30 3akonsl Payns u Baat-I'odda my1s pacTBOpoB 251€KTPOIUTOB

31 Juccounmanus Boasl. Bogopoausiit mokasarens (pH)

32 IIponsBeneHne pacTBOPUMOCTH.

33 OOMeHHBIE peaKIuu B PaCTBOPAX AJICKTPOIUTOB

34 I'mpponus. pH BOIHBIX pacTBOPOB coeit

35 Jucnepcusbie cucteMbl. KomonaHbie pacTBOPbI

36 ITosrydeHre KOJIOMIHBIX PACTBOPOB

37 CBolicTBa KOJUIOMJIHBIX PACTBOPOB

38 DJIEKTPOXUMUYECKUE CUCTEMBbI




39 DJIEKTPOAHBIN MOTEHIMAI.
40 Ypasuenne Hepacra. CtangapTHBIN 31€KTPOAHBIN NOTEHINAI
41 XHUMUYECKUE UCTOYHUKH TOKA. ["anpBannyeckuit anemenT. [Ipuniun u pacuer 3/1C
42 DneKTpoan3 pacniaaBoB. PacTBOpUMBIN aHO[
43 DJIEKTPOJIN3 BOJHBIX pacTBOPOB. KaToiHbIE M aHOHBIE TTPOIIECCHI
44 3akonbl Dapages.
45 IIpuMeHeHHe IEKTPOIIN3a B IPOMBIIUICHHOCTH
46 Koppo3zus METAIUIOB 1 CIUIABOB. [Tpuuunbl KOppo3uu. TUTBI U BUABI KOPPO3UOHHBIX
MOPAKEHUM
47 Xumuyeckasi Koppo3us MmeTramuioB. ['azoBasi koppo3us. XapaKTEepUCTHKA OKCHIHBIX
TIJICHOK
48 DnekTpoxumuyeckass kKopposus. Koppo3usi Ha KOHTakTe ABYX MeTauioB. OleHka
CKOPOCTH KOPPO3HOHHBIX NPOLIECCOB.
49 Brustaue pa3nuuHbix GakToOpoB HA AIEKTPOXUMHUUYECKYIO KOPPO3HUIO
50 Meroabl 3alIMTHl METANIOB OT KOPpPO3WMU. MeTalmmyeckue M HEMEeTaUIMuecKue
nokpbITUs. [IpoTekTopHas u karogHas 3amura. IHruOGUTOpsl KOPPO3UU
7.3.2. Kputepuu u HOPpMBbI OLIEHKH
®opma
Cemectp NPOBEACHHI | Kpurtepun u HopMbI OLIEHKH
NMPOMeKYTOYHOM
aTTecTaluu
3a4et (YCTHO) CryneHt HMEET OIIEHKH
«3a4TE€HO» 3a  KOHTPOJIBHYIO
pabory  Nel, otuer 1o
«3a4TCHOY nabopatopHoir  pabore  Nel,

oTBe4yaeT Ha | unm 2 Bompoca
3ayeTHoro Owiera u3 2-X
BOITPOCOB

CrymeHT HE WMeEeT OICHKH
«3aYTEHO» 32  KOHTPOJIbHYIO
pabory  Nel, OTYeT o
nabopatopHoii padore Nel nu6o
«HE 324TECHOY» UMEET OIEHKH «3a4TEeHO» 3a
KOHTPOJIbHYIO padoty Nel, otuer
no JjaboparopHour padore Nel,
HO HE OTBEYaeT HU Ha OJUH
BOIIPOC 3a4E€THOTO OMJIeTa




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi quTeparypa

Tun (yueOHuK, yueOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIN 3arsnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoomne,
OpPAKTHKYM, 1p.) HaumenoBanmue
IBC
1 | H.C. AxmeroB OO0m1ast 1 HeopraHu4YecKast XUMUsl: Y4eOHHK / YueOHUK 2020 OBbC «Jlanb»
H. C. AxmeroB. - 11-e u3g., crep. - CaHKT-
[TerepOypr: Jlans, 2020. - 744 c. - ISBN 978-
5-8114-4698-8.
2 | H.B. KopoBuH [u np.]; mox | O0mass xumwus. [DIEKTpOHHBIA pecypc]: Y4eOHoe mocodue 2017 OBC «Jlanby»
pen. H. B. KopoBuna, H. B. | Teopus u 3amaun: yue6. mocoobme / H. B.
Kynemoga. KopoguHn [u ap.]; noa pexn. H. B. KopoBuHa,
H. B. Kynemoga. - U3n. 2-e, crep. - CaHKT-
[etepbypr: Jlamp, 2017. - 492 c.: un. -
(YueOnukm s By3oB. CrenuanibHas
muteparypa). - ISBN 978-5-8114-1736-0.
3 JI.H. biinoB [u ap.]; mox Xumus [DIEeKTpOHHBIN pecypc]: ydel. s YueOHUK 2016 ObC «Jlanb»

Hayd. pexa. U. JL. By30B / JI. H. biiunos [u 1p.]; mox Hayd. pex.
[Tepdumnoroii, T. B. N. JI. Tlepdunosoii, T. B. CokomoBoii. -
CoxkonoBoil. Canxkr-IlerepOypr: Jlans, 2016. - 272 c.: ui.

- (YueOnukm s By30B. CrnenuaibHas
autepatypa). - ISBN 978-5-8114-2038-4




8.2. lomoJiHMTeILHAS JIMTEPATypa

KosunyecTtBo B
Tun (yueOHuK, ydueOHOE

HAy4YHOH
Ne nocooue, yaeoHoO-
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanusa ounodaunorexe /
n/n MeTOoINYEeCKoe mocoome,
EpAKTHKYM, AD.) HaumMmeHoBaHue
p y b p' 3BC
1 | JI.Z. bop3oBa OcHOBBI  00mIEH XUMHH [ DJIEKTPOHHBIN VYuyebHoe mocobue 2014 OBbC «Jlanb»

pecypc]: yue6. mocooue / JI.JI. Bop3ona,
H.IO. Yepnukosa, B.B. fkymes. - CaHKT-
[TerepOypr: Jlawb, 2014. - 469 c.: w1 -
(YueOnuku s By3oB. CneunanbHas
autepatypa). - ISBN 978-5-8114-1608-0.

2 | H®. Crace Pemenne 3amau  mo  oOmedt  xumuu Y4eOHoe mocodue 2016 OBC «Jlanby»
[DnexTponHEbIi pecypc]: yued. mocobue / H.
®. Cracs, A. B. Kopurynos. - U31. 3-e, crep.
- Cankr-IletepOypr: Jlanp, 2016. - 168 c.: ui.
- (YueOnuku pns By3oB. CrnenmanbHas
muteparypa). - ISBN 978-5-8114-2274-6.




8.3. Ilepeyenn nmpoeccnoHAIBLHBIX 023 TaHHBIX U HHGOPMAIHOHHBIX CIPABOYHBIX
cucTemM

- BytnepoBckue coobmieHus [DIEKTPOHHBIA pecypc] : MHOTOMpeIMeT. Hayd. KypH. /
OO0 «MHHOBAILIMOHHO-U3IATEIICKUN 10M «byTIepOBCKOE Hacieaue»». — DIEKTPOH. KypHal. —
Kazanp : OOO «HHOBanMOHHO-U3aTeNbCKul oM «byTiiepoBckoe Haciaeaue»», 1999- . Pexum
JIOCTYyTIa K JKypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHsl B MHTEpecax YCTOMYMBOTO pa3BUTHUA [DIEKTPOHHBIM pecypc| : MexayHap.
Hayd. )xypH. / Cubupckoe otaenenue PAH. — Dnextpon. xxypHai. — HoBocubupck : M3gaTenbcTBO
CO PAH, 1999- . Pexxum nocryna K xypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb MpOrpaMMHOro odecneyeHust

Ne Hanvenopanue IO PexBu3uTHI IIOFOB?pa
n/n (naTa, HOMep, CPOK AeHCTBHSA)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok
JeCTBUS - OECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpox AeHCTBUA - OECCPOTHO

8.5. Omnmucanue MarepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI JIsl OCYIIECTBJIEHUS
00pa3oBaTeILHOIO MPoIecca MO0 JUCHUILTHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, JIa00PaATOPHii, MACTEPCKHUX U

Ne Ap. 00BEKTOB 1JIsl IPOBEACHHUS

n/n | NpakTU4YecKUX U Ja00paTOPHbIX 3aHATHM,
MOMeEIEeHHUH JJIs1 CAMOCTOATENbHOM

padoThl o0yyarommxcsi (HomMep ayIuTOPUM)

ITepeyeHb OCHOBHOTO 000PYAOBAHMA

1 | Jlekunonnas ayauropus (A-125) Cron YYEHUYECKU I TPEXMECTHBIN
MOHOOJIOK - 52 IIT., CTOJ
npenojaaBatrelbckuid - 1 mT., CcTy’a
npenoaaBatenbckuid - 1 mT., kadenpa -1
mT., J0CKa MejoBas - | mIT., 3KpaH

HaBecHOM - 1 miT., mpoekrtop - 1 mirT.,
npoueccop - 1 wr., Mplb Kom. - 1 mr.,
MyJbT - | WT.

2 | JIaboparopusi oOmeid u Heopranuyeckoit | Cton maGoparopHbiii - 14 mr., cTOX
xumun (A-310) MIPENOIaBaTeIbCKUN - 2 IIT., BBITSHKHOMN
mkad - 1 wr., mkad s nocyast - 1 mwr.,

mkad and mocymel - | mT., cTOX

YUEHUYECKUH IBYXMECTHBIH (MOHOOJIOK) -
5 wT, Mo#Ka - 4 T, JOCKa ayAuTOpHAas
(memnoBasi) - 1 mWIT., PMEKTPOIUIUTKA - 4 TIIT.,
CHUPTOBKHU, TEPMOMETPBI, XHUMHUYECKas

1oCya.
3 | Aynuropus mis camoctositenbHou padboThl (I'- | Cton ydenmueckuit - 26 mT., cTyn - 26
401) IIT., KOMIIBIOTEp C BBIXOJOM B CETb

WHTEpHET - 16 mT.



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