MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA
benepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TOonpATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET

b1.0.17

(uHOexc oucyunuHbl)

PABOYAA ITIPOI'PAMMA JUCHUIIVINHBI

Xumus

(Haumenosanue OUCYUNIUHbL)

10 HANPABJICHUIO TIOJITOTOBKH
23.03.03 DkcmtyaTaius TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMIUIEKCOB

HaIpaBICHHOCTH (TIPodHIIb)
ABTOMOOMIIM U aBTOMOOWIIBHBII CEPBUC

®opma 00ydeHus: 3a09HAs
"o nabopa: 2026
O6mmas Tpynoemkocts: 5 3E

Pacnpe)leﬂeﬂue YaCo0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 4
dopmMa KOHTPOJIA | DK3aMEH Hroro
Bua zansaruii
Jlexknuu 4 4
JlaGopartopHble
[IpakTrueckue
PykoBOACTBO: KypcoBble paboThl (mpoekTsl) / PI'P
[IpoMexyTouHas aTTecTalus 0,35 0,35
KonTaktHas padota 4,35 4,35
CamocrosiTenpHas pabora 167 167
KoHTponib 8,65 8,65
Hroro 180 180
( )

JOKYMEHT NOANNCAH
QNEKTPOHHOW NOAMUCHIO

CepTudukat: 23FFA0003EB35C8E440CCF2DAD4172C9
Bnapeneu: byHeB Anekcanap CusicatoBuy
[HencteuteneH: ¢ 19.08.2025 fo 19.08.2026




Pabouyro mporpamMmy cocTaBuiI(H):
JIOLIEHT, K.T.H. Tpommna M.A.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyTcTBYyeT

Penensent

(Oondicnocms, yuernoe 36anue, cmenetsb, @amunus U.0.)

Pabouast mporpamma auciuIuinHbl coctaBieHa Ha ocHoBaHuu ®I'OC BO u ydeOHOTO M1aHa
HaIpaBJICHUs TOATOTOBKU
23.03.03 DkcmityaTanusi TPAaHCIOPTHO-TEXHOJIOTUYECKUX MAIIMH U KOMIUIEKCOB

Cpok aeiicTBus padoueii nporpaMMbl JMCOMILIMHBI 10 «31» aBrycra 2031 r.

COI'JTACOBAHO
3aBenyrommii kageapoit «[IpoekTupoBanue U HKCIUTyaTAIUs ABTOMOOHIICI

« » 20 I. A.B. BoOGpoBckuit
(noonucwe) (U.0. Damunus)

YTBEPXJIEHO
Ha 3acemannu neHTpa MEIMIIMHCKON XUMUN

(mpotokoun 3acenanus Ne 1 ot «28» aBrycra 2025 r.).



1. eab ocBoeHNsT AUCHMIIJINHBI

Lenp ocBoeHUs! AUCHMILIUHBI — COPMUPOBATH CUCTEMY XMMHUYECKUX 3HAHUM (MOHSATHH,
3aKOHOB, ()aKTOB, XMMHYECKOI'O $3bIKa) KaK KOMIIOHEHTa €CTECTBEHHOHAYUYHBIX 3HAHUUA 00
OKpYXalollleM MHpPe M €ro 3aKOHax, a Takke c()OpMHpOBATH COBPEMEHHOE NpPEJCTaBJICHUE O
BELIECTBAX, UX CTPYKTYpE, CBOMCTBAX U B3aUMHBIX IIPEBPALLICHUSIX.

2. Mecto nucunnimmasl B ctpykrype OIIOII BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a3preTc;1 JaHHasg JUCHMIIIIMHA:
«BrpIcIas MmaTreMaTHKa.

HI/ICHI/IHHI/IHBI " IpaKTHUKU, ]I KOTOPBIX OCBOCHUEC HaHHOﬁ JAUCHHUITIIMHBI HeO6XO,I[I/IMO KakK
NpeaACCTBYIOIICC: «MaTepI/IaHOBeIIeHI/IC N TCXHOJIOTHMA KOHCTPYKIHMOHHBIX MATCpUaAIOB»,
((:‘)KCHJ'IyaTaI_[I/IOHHBIe MaTcpualibb).

3. Ilnanupyemble pe3yabTaThbl 00y4eHHs
dopmMupyemsbie U Nuagukaropbl
KOHTPOJINpyeMble JAOCTUKEHUS IInanupyemMsble pe3yJbTaThl
KOMIIeTeHIINH KOMIIeTeHI Ui o0yueHust
(K021 1 HAMEHOBAHUE) (K01 1 HAMMEHOBAHUE)
OIIK-3. Cnocoben B | OIIK-3.6 JlemoHcTpupyeT | 3HaTh: OCHOBHBIE IOHSATHUS U 3aKOHBI
chepe CBOCH | IOHMMAHUE  XMMHMYECKHUX | XMMHH; OCHOBHBIE 3aKOHOMEPHOCTH,
npodeccHOHaTBLHON IIPOLIECCOB U 3HaHUE | CONPOBOXAAIOIINE B3aUMOJIEHCTBUS
JEATEIBHOCTH IIPOBOAMUTH | OCHOBHBIX 3aKOHOB XMMHMM | BEIIECTB;  METOABl  IIPOBEICHUS
U3MEpeHus U 9KCIIEPUMEHTAIIBHBIX HCCIIEI0BaHUM,
HaOIIoAeHN, NOJTOTOBKU pabouero MECTa;
oOpabaTbIBaTh u npaBwia  OQOPMIIEHHS  OTYETOB,
IIPEICTaBIIST HOCTPOEHUS T'padUKOB, COCTaBIECHUS
AKCIIEPUMEHTAJIbHBIE BBIBOJIOB 1o pe3ynbTaraM
JaHHBIE U  PE3YJIBTATHI 9KCIIEPUMEHTA
HCIIBITAHUI YMeTh: aHaNU3UpOBaTh IOITYYEHHBIE

pe3ynbTaThl, MPUMEHATh OCHOBHBIE
3aKOHBI W TIOHATHS XUMHH TIPH
OMHUCaHUU XHUMHUYECKUX MPOLECCOB;
MPUMEHATh TEOPETUYECKUE 3HAHUS
JUISL TIPOBEICHMSI HKCIIEPUMEHTa H
o0paboTku ero pe3yJIbTaToB,
oQopMIIATH OTYETHI, CTPOUTH
rpaduxu, (GopMyIUpOBaTH BBHIBOJIBI;
aHAJIM3UPOBATH MOJIyYEHHbBIE
pe3yNbTaThI

Brnaners: cnenuanbHOM XUMHYECKOH
TEPMHHOJIOTHEH; MeTo/laMu aHalln3a
paboThI 00BEKTOB
npoeCCUOHATBHON JIESITEIIBHOCTA H
ONpEeNEJICHUs CBOMCTB BEIIECTB U
MEXaHW3Ma WX ydacTus B IMpoIleccax
XUMHUYECKOTO XapakTepa; METOJIaMU
OpTraHu3aluu CaMOCTOSITEIIbHOM
paboThI, aHaJM3a  TOJYYEHHOM




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHI[HH
(Ko ¥ HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHH S
KOMIIeTeHIInii
(K01 1 HANMEHOBAHUE)

Iliianupyembie pe3ybTaThl
o0yueHust

nHpopmanuu, oQpOpMIICHUS OTYETOB,
IIOCTPOEHHS TpadUKOB, COCTABICHUS
BBIBOJIOB




4. CTpyKTypa u copep:KaHHe TN CHUIITHHBI

DopMbI
Bun HaumMeHoBaHue TeM 3aHATHI Oo0bem, TeRYIIero
MonayJb (pa3ae) yueBHOli paGoThI (yaeBHoii paBoThI) Cemectp . banabl | UaTepakTuB, 4. KOHTPOJISA
: (HauMeHOBaHHeE
OLICHOYHOI0

Monayns 1. Jlexuwms (JIekl)  |OcHOBHBIE TOHATHUS U 3aKOHBI XUMHUHU 4 2 - -

S;f;f;ge;mecma CamocrosrenbHast| Tema 1. XumMuueckuil 5KBUBaJICHT 4 8 3 - [IpomexxyTounbIi
pabota (Cpl) rect Nel
CamocrositenbHas|OnpeneneHue  MOJSPHOM — Macchl 4 2 3 - OTtyer no
pabota (Cp2) SKBHBAJICHTA METAJIA nmabopaTtopHOit

pabote No 1
CamocrosrenbHas| Tema 2. OcHoBHbIE KJIaCChl 4 8 3 - [IpoMexyTOUHbII
paborta (Cp3) HEOPraHWYECKUX BELIECTB rect No2
CamocrosrenbHas| Tema 3. CrpoeHnne aToma. 4 10 3 - [IpoMeKyTOUHBIN
pabora (Cp4) [Tepuoanueckas cucreMa . rect Ne3
CamocrosrenbHast| Tema 4. XuMHu4YecKkass  CBA3b. 4 10 3 - [IpomexyTOUHBIN
pabora (Cp5) IIpocTpaHCTBEHHOE CTPOEHUE MOJICKYII recT Ne4
CamocrosrenbHasi| Tema 5. da30Bble COCTOSIHUS BEILIECTB. 4 8 3 - [IpomeKyTOUHBIN
pabota (Cp6) MeXMOJIEKYIIIpHBIE B3aUMOIEHCTBHS rect Ne5

Monyis 2. Jlexuus (JIek2) |TepmoamHamuka XUMHAYECKHUX 4 2 - -

TepMoanHaMuKa U IIPOLIECCOB: BHUJIBI CUCTEM, IapaMeTpPbl

KUHETHUKA u QyHKIMHM cocTosiHUA. 3aKoH ['ecca

XUMUYECKHUX CamocrosrenpHas KHHETHKa XUMHUYECKHUX TIPOLIECCOB 4 2 3 KoHTponbHas

[IPOLIECCOB pabota (Cp7) pabota Nel
CamocrositensHas| Tema 6. TepMoanHaMUKa XUMHUYECKUX 4 17 3 - [IpomexyTOUHBIN
pabota (Cp8) peakuuit recT Neb
CamocrosarensHas|Tema 7. KuHeTMKa XMMHYECKHX 4 18 3 - I IpoMexXyTOUYHBIN
pabora (Cp9) peakiuii. XMMHUYECKOEe PABHOBECHE rect Ne7

Monynsb 3. CamocrosarensHas|Tema 8. PactBopsl.  CmocoOsl 4 7 3 - [IpomeKyTOUHBIN
pabora (Cp10) BBIPKCHHS KOHIICHTPAIIUU PACTBOPOB. recT Ne§

XUMHUYECKUE PAaBHOBECUS B PaCTBOpAx




DopMbI

. TeKyl1ero
MonayJb (pa3ae) yqeﬁmﬁ“angaﬁoul Hauna(;flll(:;zl;gep:leﬁngs::)ann Cemectp Oﬁ:eM, banabl | UaTepakTHB, 4. KOHTPOJIsA
: (HauMeHOBaHHE
OLICHOYHOI0
PacTBOpBI N CamocrositenbHast| Tema 9. PacTBopbl HEIJEKTPOIUTOB U 4 7 3 - [IpoMeKyTOUHBII
piekTpoxummuueckuepadora (Cpll) 3JICKTPOJIUTOB recT Ne9
[IPOLECCHI CamocrositenbHasi| PacTBOpBI 371€KTPOJIUTOB 4 2 3 - Otuet no
pabota (Cpl2) nmabopaTtopHoOit
pabote No2
CamocTosTenbHas Tema 10. KosulonaHbie pacTsopsi 4 7 3 - [IpoMexyTOUHbII
pabota (Cpl3) ) recT NelO
CamocrositenbHast | Tema 11. OKHCIUTENBHO- 4 7 3 - [TpoMeKyTOUHBIT
pabota (Cpl4) BOCCTaHOBUTEJILHBIE peaxiuu. rect Nell
DNEeKTPOXUMHUS: OCHOBHBIC TTOHSTHS
CamocrosrenbHast| Tema 12. Bo3nukHoBeHnE 4 7 3 - [IpomeKyTOUHBIN
pabora (Cpl5) DJICKTPOJHOTO MOTECHIIHAIA. recT Nel2
CamocrosrensHasd|Tema 13. DnekTpoiw3 pacIiuiaBoB M 4 7 3 - [ IpoMexyTOUHbII
pabota (Cp16) BOJHBIX PaCTBOPOB rect Nel3
Camocrosrensnasd|Tema 14, Koppo3us  MeTayos. 4 8 3 - [ IpoMexyTOUHbII
pabota (Cpl7) Crioco0bI 3aIUTHI METAJLIOB OT rect Nel4
CamocrosiTenbHas | DJIEKTPOXUMHUECKUE TIPOIIECChI 4 2 3 - KontponbHas
pabota (Cpl8) pabota No2
KoHnTtpoib IToaroToBKa K 3K3aMeHy 4 8,65 - - Bomnpocs! k 3auety
No 1-50
IIpomexyrounas |IIpomexxyTounas arrecTanus 4 0,35 - - Bomnpocs! k 3auery
arrectarus (ITA) |(9x3amen) No 1-50
Tect uroroseii | UIToroBoe tectTupoBaHue 4 2 46 - TecroBbie
(TH) Borpockl Nel-600
Hroro: 180 100

Cxema pacuyera utorooro 6aaiaa «(Cymma + T)» - cymma 6ajioB 1o BceM yueOHBIM MEpOTIPHATHSAM, IPETYCMOTPEHHBIM B Kypce + cyMMa
0aJuI0B 10 BCEM IIPOMEKYTOUHBIM TECTaM I10 KypCy.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

IIpn peanusanuy IUCUUIUIMHBI HUCIOJB3YETCS CETEBas TEXHOJIOIMS - H3y4YEHHE Kypca
MOCPEJCTBOM 3JIEKTPOHHBIX y4eOHO-METOJUYECKUX MaTepHajoB, pa3MEIIEHHBIX B oOyuaromien
CpeJie C HCIIOJIB30BAaHUEM KOMITBIOTEPA, TOAKIFOYEHHOT0 K ceTh MIHTepHeT.

6. MeToanuyeckue yKa3aHHs 110 OCBOCHUIO TUCUHUIIJIMHBI
Monayasb 1. CTpoeHue U CBOiicTBA BelleCTBA

Tema JeKIIHOHHOIO 3AHATHA:
OCHOBHBIG IIOHATHUA U 3aKOHBI XUMHU.

H3yunB NaHHBIA MOAYJIb, CTYACHT JOJIKEH:

UMETb IIPECTaBICHNE 00 OCHOBHBIX ITOHATHUAX U 3aKOHAX XUMUH; KJIACCU(PUKALIUU BEILIECTB;
CTPOCHHMHM aTOMA; TUIIaX XUMHUYECKOU CBSA3HU.

3HATh:

- OCHOBHBI€ [TOHATHS XUMHUH (MOJIEKYJa, aTOM, XUMUYECKUH 3JIEMEHT, MOJIb, MOJISIpHAS
Macca, XMMUYECKUH 3KBUBAJICHT, MOJISIpHAs Macca XUMHUYECKOTO SKBUBAJICHTA);

- OCHOBHBIE 3aKOHBl XMMHUHU (COXpPaHEHMsI MacChl, IOCTOSHCTBA COCTaBa, O0OBEMHBIX
OTHOILIEHUH, ABoraJipo, ypaBHeHrne MeneneeBa-Kianeiipona, 00beIMHEHHBIH I'a30BbIi 3aK0OH);

- COBPEMEHHYIO KOPITYCKYJISIPHO-BOJIHOBYIO TEOPUIO CTPOCHHs aToOMa; KBAaHTOBBIE
YuCiIa, IPaBUIa U IPUHIMIIEI COCTABIECHUS 3JIEKTPOHHON KOHOUTYpallii XMMUYECKOTO 3JIEMEHTa;

- TUIIBI XUMUYECKON CBSI3U (MOHHYIO, KOBAJIECHTHYIO, METANINYECKYIO0, BOJIOPOIHYIO),
UX CBOMCTBA U XapaKTEPUCTUKU;

- IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.

yMeThb:

- IIPOBOJIUTH KOJIMYECTBEHHBIE PACUYETHI 110 YPABHEHUSAM XUMUYECKUX PEAKLIUN;

- COCTaBJIATh YJIEKTPOHHYIO KOH(PUTYPALIMIO XUMUYECKUX JIEMEHTOB;

- ONPENEATh TUIl XUMHUYECKON CBSI3U B BELIECTBE U €T0 IMPOCTPAHCTBEHHOE CTPOCHHUE;
COCTaBJIATh CTPYKTYPHYIO (pOpMyITy BellecTBa.

MeTtoauyeckue peKOMEHAAINH 110 H3YYCHHUIO MOLYJIsI

[Ipu ocBoeHNM MOAYISI HEOOXOAUMO:

- U3y4uTh Y4YeOHBIH MaTepual IO COOTBETCTBYIOIEMY MOAYJIIO JUCIHILIIMHBI,
MCIIOJIB3YS JIEKIIMOHHBIM MaTepuai v JUTepaTypy MO JaHHON TEeMaTHKeE;

- aKIIEHTUPOBAaTh BHHMMAHHE Ha: OCHOBHBIX TIOHATHUSAX MW 3aKOHaX XHMHUU;
KJIaCCU(UKALMU BEIIECTB; OOIIMX XMMHUYECKUX CBOMCTBaX BEILECTB OJHOTO Kiacca; CTPOSHUHU
aToMa; KBAHTOBBIX YHMCIIAX; COCTABJICHUU HJIEKTPOHHON KOH(MUTYpaLUU XUMHUYECKUX 3IJIEMEHTOB;
TUIIAX XUMUYECKOHN CBSI3M; IPOCTPAHCTBEHHOM CTPOCHUH MOJIEKYJI.

- OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI:

1. Uto Takoe OTHOCHUTENbHAsA aTOMHAasi Macca? PaccunTaiiTe OTHOCUTEIBbHYIO AaTOMHYIO
Maccy cepsl, eciu m(S)=5,3-10% r, am(C)=2,0-10% r.

2. PaccunraiiTe aOCONMIOTHYIO MacCy MOJEKYJIbl CEPHOW KHCIOTHI, €CIIH €€
OTHOCHUTEIIbHAsI MOJIEKYJISIpHAsl Macca paBHa 98.

3. OtHOcuTeNbHAs TUIOTHOCTH Ta3a MO BOJOPOAY, coaepxariero 27,27% yriepona u
72,73% xucinopoaa, paBHa 22. OnpenennTe OTHOCUTENIBHYIO MOJEKYJSPHYIO Maccy rasa M €ro
XUMHYECKYIO0 POpMYyITy.

4. OTHOCHUTEBHBIE IIJIOTHOCTH Ta30B MO BO3AyXy paBHeL: a) 0,9; 0) 3,17. Onpenenute
Maccy 1 i1 kaxaoro rasa.
5. Onpenenure, kakod 310 meTtai, ecinu 1,6 T kanpuus U 2,615 r© AByXBaJIEHTHOIO

METaljia BBITCCHAKOT U3 KHMCJIOThI OJIPIHaKOBBIfI 00BeM BOOOpOJa MpU OAHUX U TEX KE YCIOBHUAX.



6. Xmopun Metamia conepxkut 69% xmopa. OTHOCUTENbHAs aTOMHAs mMacca MeTajlia
paBHa 47,9. Onpenenure CTENEHb OKUCIEHNS METAJlJIa B 3TOM COEAMHEHUH.

7. I[Tpu Temneparype 100°C u naBnennu 50 atm. ras 3anumaer oobem 10 M. [Ipuseaute
00bEM 3TOTO Tra3a K H.y.

8. Hanuimmre nonHele 21eKTPOHHbBIE KOH(UTYPAIIKU ATOMOB 3JIEMEHTOB C MOPSAIKOBBIMU
HoMepamu 15 u 23. YkaxuTe BaJIEHTHBIE 2JIEKTPOHBI 3TUX 3JIEMEHTOB.

9. Hanuimure 31eKTpoHHbIE KOH(GUTYpPAIUK aTOMOB Cephl U XpoMma u HoHoB S* u Cr’”,
CpaBHUTE paguyCchl aTOMOB U HOHOB.

10. YV kakuxX M3 HUXKE MPHUBEICHHBIX MOJIEKYJ XHMHUYECKHE CBSI3M MMEIOT MOJIAPHBIN
xapakrep: Oz, CO, HF, N, NH;.

11.  Omnpenenure BaJ€HTHOCTb AIOMUHHUS B OCHOBHOM U BO30YKJIEHHOM COCTOSTHUSIX.

12.  Yemy paBHa Macca | MOJIb 3KBUBAJIEHTOB 0JIOBA B PEAKIUAX €TI0 BOCCTAHOBIICHUS: a)
Sn** +2e = Sn**; 6) Sn*" +4e = Sn’

13.  PaccuuraiiTe MOJSpPHYIO MacCy OSKBUB@JIEHTA JKeJi€3a B COEIUHEHUSX €ro ¢
KHUCIIOpOJIoM, coaeprkaiux a) 70 u 6) 77,8% xenesa.

14.  Omnpenenure SKBUBAIEHT W MOJSIPHYIO MacCy OJKBHUBAJIeHTa HOHOB Xeje3a B
npUBeeHHLIX peakuusax: a) Fe’™ +1e = Fe?*; 6) Fe** + 30H = Fe(OH);

15.  Paccuuraiite MOJISIpHYIO Maccy SKBUBajieHTa Metaia, eciau 0,029 r ero BHITECHSIOT

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

Tema JeKIMOHHOIO 3aHATHA:
TepMoarHaMUKa XHMHYECKUX MTPOILIECCOB: BHJIBI CUCTEM, TTApaMETPhI U ()YHKITUU COCTOSHUS.
3akoH I'ecca.

N3yunB JaHHBI MOAYJIb, CTYAEHT J0JI7KEH:

MUMETh MPECTaBICHNE 00 YHEPreTUIECKUX N3MEHEHHSX B CHCTEMaX, B KOTOPBIX MTPOUCXOIUT
B3aMMOJICIICTBUE MEXAYy BEIECTBAMH; CKOPOCTH XHMHYECKHX peakuuid U MeTojax ee
peryiaupoBaHusl.

3HATh:

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

- BIIMSIHAE TEMIIEpPaTyphl HA BO3MOXKHOCTH MPOTEKAHHS PEAKIIMA B 3aBUCHMOCTH OT
YHCJICHHBIX 3HAUEHUH SHTAJIBINU U SHTPOIHUHU PEAKIINY;

- BJIIMSIHAE Ha CKOPOCTh XMMHYECKOH PEaKIHWy KOHIEHTPAIHMU (3aKOH JeHCTBYIOIINX
Macc);

- BJIMSIHUE Ha CKOPOCTh peakuuu temreparypsl (mpasuwio Bant-I'odpda u ypaBHeHue
Appenuyca);

- BJIMSTHUE HA CKOPOCTh PEAKIIMU KaTaJu3aTOpPOB;

- XMMHYECKOe paBHOBEcHE U criocoOrl ero cMerienus (npunuui Jle [larenne)

yMeTh:

- OTIpeNieNATh BO3MOXHOCTh ITPOTEKAHHsI PEAKIIUH;

- PEryJIupoBaTh CKOPOCTh XUMUYECKOMN peakiuu.

MeTtoauyeckue peKOMeHAAIUH 110 U3YYEHUIO MOTYJIsI

ITpu ocBOEHMM MOyt HEOOXOUMO:

- U3Y4YUTh Y4YeOHBI MaTepuag 10 COOTBETCTBYIOIIEMY MOAYJIIO JIUCHUILUIUHBI,
UCTIOJIb3Y$ JIGKIIMOHHBIM MaTepual 1 JUTEepaTypy Mo JaHHOH TeMaTHKe;

- aKIIEHTUPOBAaTh BHMMAaHHWE HA: DJHTAJbIMHM OOpa30BaHMs, CTOpaHUS U pEaKLUU;
SHTPOIMHU BELIeCTBA M peakuuu; >Hepruu [1nb6ca; KMHETHYECKMX YPaBHEHUSX M TOMO- U



TeTepOTreHHBIX PEaKIMil; JHEPruM AaKTHBAIMH; OCOOEHHOCTSIX MPOTEKAHUS TeTePOTEeHHBIX
MPOIIECCOB; XUMUIECKOM PAaBHOBECHH U CIIOCO0AX €r0 CMEIICHUS.
- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. IIpu coenumHenun 3,2 T Xxene3a ¢ KuciopogoM Beienwioch 40 k/[x Tteria.
PaccuuTaiiTe sHTaNnbpnuM0 00pazoBanus okcuaa xenesa (II).

2. Paccunraiite TEIIIOTBOPHYIO CIIOCOOHOCTH METaHa.

3. PaccuuraiiTe KOIMYECTBO TeIa, KOTOPOE BhIAEIUTCA IpH cropanud 50 M> cmecw,
cocrosien u3 50% kucnopona, 25% Bogopoaa u 25% yriekucioro rasa.

4. CrenaiiTe BBIBOJI O BO3MOXKHOCTH CaMOIIPOHM3BOJIBHOTO MPOTEKAHUS PEaKIHMHU B
CTAHIAPTHBIX YCIOBHUAX, eciu u3BecTHO, uto AH,Y = - 293 kI, AS,’ = 27 JIx/K.

5. Paccuuraiite snTansnuto peakuuu: 2NaOHrg) + H2SO401) = Na2SOurs) + 2H200x).

6. Onpenenure 3HAKM M3MEHEHUS OHTAIBIIMM M DSHTPONUM Ul  CIELYIOIIErO
TepMoanHamuieckoro npouecca: 2Ha ) + Oz = 2H20(n.

7. B kakux ciyyasx SHTaJbIUS CrOpaHUs NPOCTOTO BEIIECTBA paBHA HHTAIBIIUHU
00pa3oBaHUs CIIOKHOTO?

8. Kaxk BbIpakaeTcss CKOPOCTh XMMUYECKON PEAKLUU 110 3aKOHY ACUCTBYIOIIMX MAcC B
TOMOT€HHBIX U T€TePOreHHBIX PEaKIUsIX?

9. Omnpenenure 00U M YaCTHBIC TTOPSIKH IO KOMIIOHEHTAM CJIEAYIONICH XUMUIECKOU
peakuuu: 2C2Hg + 702 — 4CO; + 6H20.

10.  Bo cKkoibKO pa3 M3MEHHUTCS CKOPOCTh PEAKIMU MPU W3MEHEHUU TeMIIepaTyphbl Ha
30°C, ecm y = 3,0?

11. Kak u3meHuTCs v razodaznoit peakiuu 2A + 3B = 2C npu yBeIMYCHUH JTABJICHHS B
2 paza?

12.  Tlouemy vp peakiuu Na + HoO — otnudaercs ot vy peakunu Ca + H,O —?

13. Hanuimumre MaremMarnueckoe BbIpaxeHue JUuisi CKOpocTd npamor peakuuu CaOs) +
COz(r) — CaCOs3(w).

14.  V3meHeHue kakux (hakTOPOB BHI30BET CMEIICHHE paBHOBECHUS 00paTUMON peakuuu N

CAHO — .
+3H2 > 2NH3; AH | =-92 kJ[x B CTOpOHY NpsIMO#i peakiuu?

15.  BpuaucanTe HCXOIHBIC KOHIICHTPAIMH BEIIECTB, €CJIM PAaBHOBECHBIC KOHIICHTPAIIUN
usBecTHl: 2NO + Cl <> 2NOCI, [NO]=1,5 mons/xn, [Cl2]=1 mons/n, [NOCI]=0,5 momns/m.

Mopnyab 3. PacTBOpPBI M 2JIEKTPOXHMHYECKHE ITPOLECChI

HN3y4yuB 1aHHBIA MOAYJ/Ib, CTYACHT J0JIKEH:

MMETh TIPEJICTABIICHUE O PAaCTBOpaxX; O CIMOCO0ax BBIPAKEHHUS KOHIICHTPAIIMM PACTBOPOB;
CBOMCTBax pacTBOPOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAK; DIIEKTPOXUMHUUYECKIX
MpOLECCax: raJbBAHUYECKUX, JIEKTPOJIN3a, KOPPO3UH.

3HATH:

- COCTaBHBIE YAaCTH PACTBOPOB;

- KOJINYECTBEHHOE BBIPAKEHHE COCTAaBA PACTBOPOB;

- CBOWCTBA paCTBOPOB HEAJIEKTPOIUTOB U IIEKTPOIUTOB;

- HarpaBJIeHuEe OOMEHHBIX ITPOIIECCOB B PACTBOPAX JIEKTPOIUTOB;

- METO/Abl YpPaBHMBAHUS  OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIX  peakuuil  (MeTon
AIIEKTPOHHOTO OayaHca M MOTypEeaKIiii);

- rajlbBaHMUECKHUE MPOLECCHl U padOoTy rajlbBAHUYECKUX FIEMEHTOB;

- AJIEKTPOJIN3 PACIIAaBOB U BOJTHBIX PACTBOPOB JJIEKTPOIUTOB;

- 3aKOHBI AJIEKTPOJIN3A;

- BUIBI KOPPO3UHU M MEXAHU3MBI UX TTPOTCKAHHUS;

- CHOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HUH.



yMeThb:

- IPOBOAMTH XMMUUECKHUH SKCIIEPUMEHT U aHAJIN3 NTOJIyYEHHBIX PE3YJIbTATOB;

- OIpPEACIIATh KOHLICHTPALUIO PACTBOPOB;

- OIpPEEIATh CBOICTBA paCTBOPOB;

- paccTaBiATh K03()(PULIMEHTHI B OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKLUIX;

- COCTaBJIATh TaJlbBAaHUYECKHE IPOLIECCHI, OINPEAEHATh SJIEKTPOABMKYLIYIO CUILY
raJIbBAHUYECKUX DJIEMEHTOB;

- COCTaBJIATh IPOLECCHI AJIEKTPOJIN3A PACINIABOB M BOJHBIX PaCTBOPOB AJIEKTPOJIUTOB;

- OIpeNeNATh KOJIMYEeCTBA 00pa3yroIuXcs Ha 3JIEKTPOJaxX BEIECTB MPH JIEKTPOIIU3E;

- COCTaBJIATh IPOLECCHl XUMUUYECKOMN U ANEKTPOXUMUYECKON KOPPO3UH;

- noaoupaTh CrocoObl 3alUThl METAJUIOB OT KOPPO3UH.

MeTtoanyecKkue peKOMeHAAUMH 110 U3YYEeHHI0 MOy I

[Tpu ocBOECHMM MOyt HEOOXOUMO:

- U3y4uTh Y4YeOHBIH MaTepuas IO COOTBETCTBYIOIEMY MOAYJIO JUCLUILIMHBI,
MCIIOJIB3YS JIEKIIMOHHBIM MaTepuai v JUTEPaTypy MO JAaHHON TEMaTUKE;

- aKLEHTUPOBAaTh BHMMAHUE Ha: COCTaB pAacTBOPOB; CIIOCOOBI  BBIPAKEHMS
KOHLEHTPAllUd pacTBOPOB; AJIEKTPOJIUTBI M HEAIEKTPOJIUTHI, CBOMCTBA HERJIEKTPOJIUTOB U
3JIEKTPOIMTOB; METOBI JIEKTPOHHOIO OajlaHCa U MOy peaklnii; ralbBaHMYECKUE MPOLIECCHl; paboTy
raJlbBaHMYECKUX A1eMeHTOB; pacueT J/1C; aHOqHbIE U KaTOJHBIE PEAKLIUHU [IPH JIEKTPOJIN3E; 3aKOHbI
Qdapazes; TUNBI M MEXaHU3Mbl Pa3IMYHBIX BHJIOB KOPPO3UHU; CIOCOOBI 3aIUTHl METAIOB OT
KOPpO3UH.

- OTBETUTb HAa KOHTPOJIbHBIE BOIPOCHI:

16.  KakoB TN XMMHMUYECKOH CBsI3U B 3jekTposntax? Kakue 37eKTpOoiuThl Ha3bIBaIOT
noreHIuanbHbIMU? UcTUHHBIMU?

17.  Hanwmmmute qucconmanuio a) cyabpuTa HaTpus u 0) ruapodocdara Kanus mo nepBoi
U BTOPOH CTYIEHSM.

18.  BpIpa3ure KOHCTaHTY AMCCOLMALMKM OpTOHOCPOPHON KUCIOTHI 110 MEPBOI CTYNEHH.

19.  Omnpenenure crenenp aucconuanuu 0,001 M pactBopa yKCyCHON KHUCIIOTBI, €CIIH €€
Kn=1,74-10

20.  Yro moka3biBaeT M30TOHMYECKUH Kod(p¢uinment? Kakas cBs3b CyIIECTBYET MEXIY
CTEMEHBIO TUCCOLMAIINU IEKTPOJIUTA U U30TOHUYECKUM KodhpurimeHToOM?

21.  Omnpenenute Temreparypsl kuneHus u 3amepszanus 0,01 m pactBopa cynbdara
HaTpUs, €CJIM CTEIeHb TUCCOLMALUU cocTaBiseT 54%.

22. UYTo Ha3bIBAIOT MOHHBIM MTPOU3BE/IEHNEM BOJIbI? UemMy OHO paBHO?

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

).

24.  Omnpejenure pacTBOPMMOCTh THAPOKCH/IA aTIOMUHHS, eciu ero [P = 5,7-1072,

25. Paccuuraiite ocmotuueckoe nasienue 0,002 M pacTBopa GeH3051a TP TeMIIepaType
17°C.

26.  Hanmmwre rufposin3 ciaeIyroMX COIEH U ONPENEIUTE CPENY UX BOJHBIX PACTBOPOB:
NaNO3, ZnCl, NazS, CH3COONHa.

27.  TlokaxuTe CTpOCHHME MMIEIBI NpPU NPHIMBAHUM H30BITKA pacTBOpa THAPOKCHIA
HaATpUs K pacTBOPY XJIOpUJIA IIUHKA.

28.  IloxaxuTe CTpOEHUE MUIIEIUIBI IPU MPUIMBAHUU U30BITKA XJIOpU/A IIMHKA K PACTBOPH
TUAPOKCUA HATPHSL.

29.  Kakyo cucreMy Ha3blBatOT AIEKTPOXUMUYECKON?

30. CocraBpTe CXE€My JABYX TaJlbBaHUUYECKHX AJIEMEHTOB, B OJTHOM U3 KOTOPBIX KOOAIHT

CIIy w1 ObI KaToAOM, a B IPYTOM — aHOJIOM. Hamummre ypaBHEHUS peakiuii, IPOUCXOSMIINX TPU
paboTe ITUX IEMEHTOB.



31. ["anbBaHMYECKHIT 3TIEMEHT COCTOUT M3 XPOMOBOIO 3JIEKTpojia, morpyxeHHoro B 0,01
M pactBop CrSO4, 1 cTaHAAPTHOTO BOJAOPOAHOIO 3j1eKTpoAa. Hanummre ypaBHEHUS IEKTPOAHBIX
npoueccoB. Uemy paBHa ero 3.1.c.?

32.  KakuM ypaBHEHHEM KOJIMYECTBEHHO OMMCHIBAETCS IEKTPOIU3?

33. Uto paccuuThiBaIoOT ¢ momoliiblo ypaBueHus Hepucra?

34.  CocraBbTE CXEMY AIEKTPOJIM3a BOJHOIO PAacTBOpa XJIOpUIA HUKENS HAa MHEPTHBIX
ANEKTPOAAX.

35.  CocrtaBbTe CXEMBI JIEKTPOIN3a BOJHOIO pacTBopa xyopuaa xeinesa (II), ecnu: a) anon
JKEJIe3HBIN; 0) aHOJ| YTOJIbHBIH.

36.  PactBop comepxutr monsl Zn>*, Ni**, Fe**, Cu?** B ogunakoBoii koHmenTpamuu. B

KaKou IIOCJICAOBATCIIBHOCTHU 3TH METAJlJIbI 6y,Z[YT BBIACIIATHCA IIPU SJICKTPOJINU3E, €CIIU HAIIPSAXKCHUC
JOCTAaTOYHO JJIA BBIACICHUA m000ro merajia?

37.  BpluucauTe Maccy HUKEs, BBIJCIMBILIETOCS Ha KaTO/I€ PU MPOIYCKaHUU TOKa CUIION
20 A yepe3 pacTBOp HUTpaTa HUKEJS B TCUCHUU 22 4acOB.

38. ITpu snextposmse pactBopa conu ojoBa (II) macca katona yBenuuuiack Ha 4 1. Uto
IIPOM30LLIO NPU 3TOM Ha OJIOBSHHOM aHozEe?

39.  Paccuutaiite 00beM KHCIOPO/Aa, KOTOPHI MOXKET OBITh MOJTYYEH MPH IIEKTPOIU3E
TOKOM 5 A B T€UEHHE 2 4acOB, €CIIU BBIXOJ] 110 TOKY cocTaBisieT 85%.

40. [Ipu npoxokaeHUU Yyepe3 pacTBOP COJIM TPEXBAJECHTHOIO MeTalljia ToKa cujion 1,5 A

B TedeHuu 30 MuH Ha KaToje Boiaenmiock 0,18 r metamia. Beraucinre MOJISIpHYIO Maccy MeTasuia u
pacxo/l JIEKTPOIHEPTUHU, €CIIU U3BECTHO, YTO HAIIPSKEHUE B CETH paBHO 6 B, a Bbixox 1o Toky 72%.

41.  Kakoli KOHTaKT SBJIICTCS HauOoJee KOPPO3MOHHOOACHBIM ISt skene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42. B kOHTakTe ¢ KaKUM U3 METANIOB MEAb SBIISIETCA AHOJIOM: XPOM, 30JI0TO, HUKEIIb.

43, Hanumire 31eKTpOXUuMHUYECKHUE MPOIECChl (AaHOAHBIA U KaTOIHBIHN ), MPOTEKAIOIINE B

koHTakTe Al/Cu B pacTBOpe XJIOpHIa HATPUSI.



7. OueHouyHbIE CpecTBa

7.1. IlacmopT OEHOYHBIX CPeICTB

Cemect Koa xonTposmmpyemon HaumeHoBaHue
P KOMIIeTEeHIIMH (M1 ee YACTH) OLIEHOYHOI'0 CPeACTBA
4 OIIK-3 KonTponbuble padotsr Ne 1-2

OTyeTsl 110 J1abopaTopHbIM padotam Nel-2
[TpomesxyTounsie TecThl No 1-14

Bomnpocs! k 3auety Ne 1-50

TectoBble 3amanust Ne 1-600

7.2. TunoBble 3aaHUsI WJIU WHBbIE€ MATEPHAJIBI, HEOOXOTUMBIE ISl TEKYIIEro
KOHTPOJIA

7.2.1. KourpojbHas padora

Tunosbie npuMepsbI 3aaHUH

KonTtpouabnas padora Nel

Tema «KnHeTHka XMMHYeCKHMX NPOLECCOB» (IIpaKTU4ecKoe 3anarue 1)

Bapnanr 1

3amanue 1. DHeprus aktuBauuu paBHa 10 k/[»/Monb. Bo ckoiabKO pa3 U3BMEHUTCSI CKOPOCTh
peakuuy Ipy NOBBILIEHUH TeMIepatypsl oT 27 1o 370C?

3aganue 2. B romorennoi peakuuu 2A + B — 2C UCX0JIHbIE KOHLIEHTPAIIUM KOMIIOHEHTOB
A u B cocraBnsuii, COOTBETCTBEHHO: 5 1 3 Mouib/l. Paccumraiite, kKak M3MEHUTCS (TI0 CPaBHEHUIO C
HAYaJIbHOM) CKOPOCTh peaKluy, KOTa KOHIIeHTpalus BemecTBa A coctaBUT 10% OT UCXOAHOM.

3amanune 3. Kak usmenutcs ckopocts peakiuu N2 + 3H, < 2NHj3, ecnn 06beM ra3oBoit
CMECH YBEIHYUTH B 2 paza’?

3ananue 4. Bo CKOJIBKO pa3 yBEJIMUYUTCS CKOPOCTh PEAKLMU ITPH MOBBILIEHUH TEMIIEPATyphbl
Ha 300C, ecu y=4?

3amanue 5. [Ipu 500C HekoTOpas peakuus 3akaHIUBAETCS 3a 3,5 yaca. 3a CKOJIBKO BpEMEHHU
3akoH4MTCs peakuus npu 850C, ecnu TemneparypHblid Ko3ppULMEHT peakuuu paseH 2,57

KonTtpoubnas padora Ne2

Tema JiiekTpoXUMHYeCKHE NPOLECcChl (IPAKTUYECKOE 3aHITHE 2)

Bapmuanr 1

3amanne 1. Bpruucaute 3JIC ranpBaHUYECKOTO OSJEMEHTA, HAMMIIUTE MPOIIECCHI,
npoucxozsamue Ha snekrpogax: Cr/ CrClz, 0,01 M // 0,001 M, CrCl, / Cr.

3ananue 2. Hanummre 351eKTpOIHbIE MPOLIECCHl U pacCUUTalTe KOJMYECTBA, 00pa3yoIIuXCs
Ha MHEPTHBIX JIEKTPO/AX BEIIECTB MPU JIEKTPOSIn3e BOoAHOro pacrsopa MnCl, nmpu npomyckaHuu
25 A4 3eKTpUYECTBA.

3ananue 3. PaccunrtaiiTe pacxo 3J€KTPOIHEPTHH U BpeMsi, HEOOX0UMOoe ISl odydeHus 1
T Maprasma d3JeKTposm3oM paciiaBa MnSOs, npu cune Toka 10 A, BeIXOome mo Toky 75% wu
HanpspkeHuu 12 B.

3aganne 4. Hanummwre ypaBHEHUs JJIEKTPOJHBIX IIPOLIECCOB, NPOTEKAIOIUX IpU
AIIEKTPOXUMUYECKOI koppo3un koHTakTa Fe/Cr B menouHoi cpeze.

3amanue 5. Kakoit wu3 xoHtraktoB — Fe/Cd wmm Fe/Ni — saBnsercs Oonee
KOPPO3MOHHOOMACHBIM? OTBET NOATBEPANUTE PACUETOM.

Kpurepun onenkmn:



- 3a Ka)KJI0€ BEPHO BBIMOJHEHHOE 3aanue — 0,6 6amia. MakcuMaabHOE KOJTHMYECTBO
OaJuIoB — 3.

7.2.2. OT4eT o J1A00PATOPHOM padoTe

JladopaTopnasi padora Nel «OnpenesieHue MOJISIPHOIT MacChl JKBHBAJIEHTA MeTaLJIa»

Lean: onpeneneHre MOJISPHOI MacChl SKBUBAJICHTA METAJLIa SKCIIEPUMEHTAIBHBIM Ty TEM.

OnbiT. OnpeaeneHne MOJISIPHON MAacchl IKBHBAJIEHTAa MeTAJLIa 10 00bEMY BOJOpPOA,
BBITECHEHHOT'0 M3 PACTBOPA KHCJIOTHI.

OmnpeneneHre MPOU3BOAUTCS C TOMOIIBIO prOopa (puc.l), COCTOSIIEro U3 U3MEPUTEILHOM
oropetku (1) Ha 25...50 mu, nByxkoneHHOW mpooupku OcTBanpaa (2) U ypaBHUTEIBHOW CKIISTHKH
i OropeTku (3).

BropeTku yKpeIuisitoTcs B IITaTUBE U 3aMIOJTHSIOTCS BOJOW. B HCXOTHOM COCTOSTHUY JKUIKOCTh
B cocynax 1 u 3 nomKkHa HaXOAUTHCS HA OJTHOM YPOBHE.

Pucynok 1. Cxema npubopa Juis onpeaeaeHus MOJIIPHOM Macchl S5KBUBAJIEHTa MeTama: 1 —
U3MepuTeNlbHas OropeTKa, 2 — AByXKoJIeHHas mpodupka OcTBanbaa, 3 — ypaBHUTENbHAsA OlOpeTKa

1. B omHo wu3 komen mpoOupku OctBasibna (2) MOMECTUTE HABECKy MeTalla,
HOJYYEHHYIO Y JJabOpaHTa.

2. B npyroe koneno Ha 1/4 yactb ero 06b€Ma HajleliTe pacTBOP COJITHON KUCIIOTHI.

3. [TnoTHO 3akpoiite npobupky OcTBanpaa (2) npoOKoii u 3aKpenuTe e€ B ITaTHUBE.

4. [IpoBeppTe mNpuOOpP HA TEPMETHUYHOCTb, JUIsI YEro ypaBHUTEIbHBIA cocyrd (3)

nogaumute Ha 10...15 cM u 3akpenuTe B 3TOM nosioxkeHuu. Eciu npubop repMeTryeH, To ypoBEeHb
XKHUJIKOCTH B HEM OCTaeTcs MOCTOSHHBIM. Ecnmu mpubop HE TepMeTHYeH, MpOBephTe, IUIOTHO JIH
3akpeiTa npodupka OcTBasbaa (2) mpoOKoii.

5. VYcranoBure Oropetky (1) u cocyn (3) Takum oOpa3oMm, 4TOOBI KHAKOCTh B HHUX
HaXOJMJIach Ha OJJHOM ypoBHE. OTMEThTE MOJIOKEHHE YPOBHS JKUIKOCTH (MeHHCKa) B OropeTke (1) —
Vi.

6. OcCTOpOXXHO MOBEpHUTE MPOOUPKY (2) Tak, YTOOBI KMUCIOTA MEPENUIaCh B KOJIEHO, TJIe
HAXOJIUTCS] METAJL.

7. [Toce mosHOrO pacTBOPEHHUsI MeTaJlIa MIPUBEIUTE MOJIOKEHUE KUAKOCTH B OIOpeTKe
(1) m cocyze (3) K OTHOMY YPOBHIO.

8. To4yHO OTMEThTE MOJOKEHNE MEHHCKA XUIKOCTU B OropeTke (1) — V2. Onpenenure
00BEM BBIJICITMBIIIETOCS BOJIOPO/IA.

9. OTMeThTe NMoKa3aHus TEpMOMETpa U 6apomeTpa.

10. Pesynbrarel 3amMepoB 3aHecuTe B TaOIHUITY 1.

11.  [laBneHHe HACHIIIEHHOTO BOJASHOTO Mapa BHIMULIMTE U3 TAOIUIBI 2 IPH TeMIepaType

OIIbITA.



Tab6muna 1
PesynbraThl 3KCIIEpUMEHTA

Haumenosanue O0o3HaueHne 3HaueHue En. usmepenus
Hagecka Merasuia m r
YpoBeHb B OIOPETKE 710 OMBITA Vi MJT
YpoBeHb B OIOpETKE MOCE OMbITa V> MJI
O6beM BbIIETUBIIETOCS BOJOPO/Ia Vi, =V2-Vi MII
Temnepatypa onbita ¢ oC
Temmneparypa onbiTa T'=t+273 K
JlaBjeHue HaCBIILIEHHOTO BOJISIHOTO Tapa h MM PT. CT.
ATMochepHOe TaBJICHHE P MM PT. CT.
HaBJ’IeHI/Ie BOJOpOaa PH2 =P-h MM PT. CT.
Tabnuua 2
JlaBneHue HaChIIIEHHOTO BOJISIHOTO Tapa
Temmnepartypa, °C [aBienue Temmnepartypa, °C JlaBiieHue
HACBIIIIEHHOTO HACBIIIIEHHOTO
BOJISIHOT'O T1apa, MM BOJSTHOTO IIapa, 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
12. [IpuBenuTe 00BEM BBIEIHUBIIETOCS BOJOPOAa K HOPMAIBHBIM yCIOBUSAM (H.y. — P° =
760 mm. pt. ct1., T° =273 K):
g Ho2 VHO2 P, H, VH2 0 g H, VHZT ’
r T " T
13.  PaccuunTaiiTe MOJSIPHYIO Maccy SKBUBaJIEHTa METaJIa:
m,,, V;Z ) mMeVao,,2
Me - M gy = T
LV R

rjae V;HZ = 11200 ms1/MOJB — MOJISIPHBIN 00BHEM DKBUBAJICHTA BOJIOpoa (H.Y.).

14. Tlo monspHOW Macce JKBHUBaJleHTa MeTajla METOJOM MoAOOpa BaJIeHTHOCTEH,
orpeaenuTe, Kakoil MeTasul ObLII UCIIOIb30BaH B OIBITE.
15.  PaccuuTaiiTe OTHOCUTEIBHYIO OIIUOKY KCTIEPUMEHTA:
m, —m
37!1(0 9:}}\'(!’1
A=+—"" 2 .100%
mameop
16. Crenaiite BBIBOJI K paboTe.

JlabopaTopnasi pabora Ne2 «PacTBOpBI 3JIEKTPOJIHUTOB)
]_[e.nb: HN3YUYCHUC HEKOTOPBIX CBOMWCTB BOAHBIX paCTBOPOB 3JICKTPOJIUTOB.
OnbIT 1. J1eKTPONPOBOHOCTH BOAHBIX PACTBOPOB



N3ydenue 31eKTPOMPOBOAHOCTH MPOBOJAAT C MOMOUIbIO MPUOOPA, COCTOSIIETO U3 JIAMIIBI
HaKaJIMBaHUs, CTaKaHa C PaCTBOPOM, IpaUTOBBIX 3JIEKTPOI0B. OO 3MEKTPOIIPOBOHOCTH CYIAT O
HAJIMYUIO U UHTEHCUBHOCTH CBEUEHUS JIaMITbl HAKAJIMBAHHUS.

1.  Crakan émkocTthio 50 M HarotHUTE Ha 1/2 ero 00béMa AUCTUIUTMPOBAHHON BOJIOM.

2. Bxmrouurte npubop B ceTh. 3anumute HabmoneHus. OOnanaeT TUCTHILIMPOBAHHAS
BO/Ia AJIEKTPOIPOBOIHOCTbIO?

3. Otxmounte npubop. [IpunoHsB KPHILIKY € 3JIEKTPOIaMU, BHECUTE B CTaKaH C BOJIOM
1-2 mmarens U3MeNbLYEHHOTO caxapa U MepeMelianTe.

4.  Omnyctute 2JIEKTpOJbIl B pacTBOp. Bximtounte mnpubop. 3anummre HAOIIOACHUS.
SBasieTcst pacTBOp caxapa IPOBOJHUKOM?

5. Orkmounte npubop. B crakan &émkoctero 50 Mi Hamedite Ha 1/2 ero oObema
0€3BOJTHOM YKCYCHOU KHUCIIOTHI.

6.  Omycrture 3JIEKTPO/Ibl, BKIIIOUKTE NpUOOp. 3anuiure HabI01eHUS.

7. Ortkmounre npubdop. Otieiite U3 crakaHa npuMepHo 1/4 o0bemMa yKCyCHON KUCIIOTHI,
no0aBbTe AUCTUIUIMPOBAHHON BOJBI J10 MPEXKHETO 00bEMA, pa3MelaiTe pacTBOpP.

8. Omnycrute  osnektponsl.  Bxmounre  npubop.  HaOmiopaiite — u3meHeHHe
3IEKTPOIPOBOAHOCTH PaCTBOpA.

9.  IloBTOpuTe pa3daBiieHHUE pacTBOpA U OINPEAEICHUE MIEKTPONPOBOJAUMOCTH €€ pas.
B kakyto cTOpoHy cMeIIaeTcs paBHOBECHUE JUCCOIUAIIMU YKCYCHON KUCIOTHI pu pa3zbasienun? Kak
3aBUCHUT CTENIEHb AUCCOLMALINN YKCYCHOM KUCIIOTHI OT pa30aBiieHus pacTBopa?

10. Otkmrounte npubdop. B crakane emkocThio 50 MII IPUTOTOBBTE PACTBOP MOBAPEHHOM
COJIY, pa3MelaB B 25 MiI JUCTUJUIMPOBAHHOW BOABI 1-2 mmarens Xjopuja HaTpusl.

11. Onycrute snekTpoiasl B pactBop. Bxmrounte npubop. IIpoBomuT nu pactBop
MIOBapEHHOM COJIM ANEKTPUUYECKUI TOK?

12. Cpenaiite BbIBOJ K OMBITY (0OpaTuTe BHUMAHUE HAa THUIBI XUMUYECKOW CBSI3H B
BELIECTBAX, 3JIEKTPOIIPOBOJHOCTh BOAHBIX PACTBOPOB KOTOPBIX U3YyYalld B JAHHOM OIIBITE).

OnpIT 2. CMelieHre pABHOBECHS JUCCOLMALMHE CJ1a00r0 3JIEKTPOJIUTA

1.  Haneiite B a1Be npoOupku o 5-7 kanens 0,1 H. pacTBOpa YKCYCHOM KUCIIOTHI.

2. B xaxnaywno npoOupky m00aBbTe MO OJHOM Karule METUIOBOro opaHkeBoro. Kak
OKpaCHJICS HHMKATOP MO BAMSHUEM HOHOB H™?

3. OnHy npoOupKy ocTaBbTE B KaU€CTBE KOHTPOJILHOW, B IpYyTyIo MprbaBeTe 1 mmarenb
arterata HaTpust CH3COONa.

4.  IlepememaiiTe pacTBOp M CpPaBHUTE LBET IOJYYEHHOTO pPAcTBOpa C I[BETOM B
KOHTPOJIbHOM TTPOOHpPKE.

5.  Hanummmwre ypaBHEHHE AUCCOIHAIINH YKCYCHOM KUCIOTHI U BBIPAKEHNUE KOHCTAHTHI €€
JUCCOLIMAINY.

6.  OOBsICHHTE, KaK CMEIIAeTCs] paBHOBECHE TUCCOLMAIMU CJIA00ro 3JIEKTPOJIUTa MpH
YBEJIMUYEHUHU KOHIEHTPALlMU OAHOIO U3 BUJOB MOHOB 3TOro0 3nekTponura? Kak MeHsercs npu 3Tom
€ro CTENEeHb JUCCoLnaluu’?

OnbiT 3. HanpasyieHne 00MeHHBbIX MOHHBIX NPOLIECCOB B PACTBOPAX 3JIEKTPOJIUTOB

a) B CTOPOHY 00pa30BaHus €J1a00r0 3JIeKTPOJIUTA

1. Haneiite B aBe npoOupku mo 5-7 kanemnb 2 H. pacTBOpa T’MAPOKCHIA HATPUSI.

2. B xaxnyro 1o6aBbTe 1o 01HOM Karmie Gpenondranenna. [lox BIusHMEM KaKUX HOHOB
dbeHondTanenH OKpacuscs B MaJTUHOBBIN IBET?

3. B onny npoOupky no0aBisiiTe MO KamjisiM 2 H. pacTBOpa COJSTHOW KHCIIOTHI, BO
BTOPYI0O — 2 H. pacTBOpa YKCYCHOM KHCIOTBI JO 0OeclBeUMBaHHSA pacTBopa (KOJIUYECTBO
M3pacXOJ0BaHHBIX KaIleIb KUCIOT OTCUUTATB!).

4. Yem oObsicHsieTcs HcuYe3HOBeHHE OKpacku? B kakoMm ciydae oOecuBedrMBaHUE
pactBopa Hactynuio Owsictpee? Ilouemy paBHOBecHe MOHHOIO MpoIlecca CMENIAeTcs B CTOPOHY
o0pa3oBaHHUs BOJABI MPH HAIWYUHU B JIEBOM YacTH pPaBEHCTBAa MaJOJUCCOLIMUPOBAHHBIX MOJEKYJI
YKCYCHOM KHUCJIOTBI?

0) B CTOPOHY 00pa30BaHMsl MAJIOPACTBOPUMOI0 BelllecTBa



1. B oany nmpobupky BHecute 10 Kamenb pacTBOpa XJOpuaa Kaiblus, B Ipyryio 10
Karelib XJOpuJa CTPOHIUS.

2. JloGaBbTe mo 5-6 Kamenb pacTBOpa CEPHOM KUCIOTHL. B 00enx u mpoOupKax BhITIAT
ocanok? OOBACHUTE PAa3NUUUs, MONb3YACh BennunuHamu [1P 1uist cynabp(aToB Kalblus U CTPOHIIUSA.

3.  JloGaBbTe B MpOOHMPKY C PAaCTBOPOM COJIH Kajbliusi 3-4 KaIrjd KOHLIEHTPUPOBAHHOM
cepHoii kucinoTsl. Habmoaiite o6pazoBanue ocajaka 1 00bSICHUTE IPUYMHY €0 BBIIAICHUS.

4. Brruncinre KOHIIEHTPALMY HOHOB SO4%, HeoOXoMMMBIe Ul OcaxeHHus HoHOB Ca
u Sr** u3 pactBopoB paBHOii (1 M) KOHIEHTpAIMH, €CIIH IIP 50, = 6,1:107, 1P, = 2,8:107.

2+

OnpIT 4. I'uaposus coJiei

a) Onpenenenne pH pacTBOpoOB coJei

1.  Hanecure kammo pactBopa NaNOs Ha NOJIOCKY YHHMBEPCAJIbHONW WHIUKATOPHOMU
Oymaru.

2. CpaBHHTE OKpacCKy C 3TAJIOHOM. 3anuiure Beanyuny pH pactBopa.

3. IIpoBemute aHanoruvHbie OonbITH ¢ pactBopamu NaxCO3, NaHCO3, AI(NO3)s.

4.  Kakas cpena B KaX/10M U3 B3ATbIX pacTBOpoB? [louemy?

0) Bansinue TeMnepaTrypbl Ha cTelleHb IHAPOJIN3a COJIN

1.  Hanelite B mpobupky 15-20 xanenb TUCTUIUIUPOBAHHON BOJBI.
2.  Baecure B He€ 1-2 mmarens arerata HaTpUs U BCTPSIXHUTE MPOOUPKY.
3. Job6asswte 1-2 kamnu ¢penHondranenna. ObpaTute BHUMaHUE HA OKPACKy UHIUKATOPA.

4.  HarpeiiTe copepkumMoe TpPOOWPKH B ITUIAMEHU CIHUPTOBKU. [laiiTe 0OBscHeHUE
HabO01aeMoMy SIBJICHHIO. HamuinuTe ypaBHeHHE peakIiu.

5. Oxmagutre mnpoOUPKY B XOJOJHOW Bojae. I[IpOMCXOAMT 1M CHOBA CMEIICHHE
paBHOBecHUsI?

6.  Cpenaiite BBIBOJI O BIMSHUU TEMIIEPATYphl HA CTENIEHb FMIPOJIU3A.

B) Biusinue usmenenusi pH cpeibl Ha cTeneHb MHAPOJIM3a COJIH

1.  Baecure B npobupky 10 xanenb JUCTUIUIMPOBAHHON BOJIBI.

2. JHoGaBere 1-2 kpucramua xuopuna onoBa (II) wu BerpsixHuTe HTPOOHPKY.
O6pa3ytouuiics 6enblid 0caloK MpeacTaBiseT co0oi ocHOBHYIO coib osioa (I1) Sn(OH)CI.

3.  Hanumwre HOHHOE YpaBHEHHE COOTBETCTBYIOILIEH PEaKLUU TUAPOIN3a.

4.  JloGaBbTe 5-10 kamenb pacTBOpa COJSHOM KUCIOTHI, YBETHYUB 3TUM KOHIICHTPAITHIO
MOHOB Bojopoza. PactBopuics nu ocanok? Kak nosnusiino ymenbiieHue pH pactBopa Ha creneHb
TUAPOIN3a CONH?

r) HeoOpaTumslii rugposin3 coJiei

1. B npoOupky Haneiite 6-8 kamenb pacTBOpa HUTpaTa aTlOMUHHUSL.
2. JloGaBbTe Takoil e 00beM pacTBopa kapOoHaTa HaTPHUsL.
3. OrtMmerbTe 0Opa3oBaHHE OcCajKa T'MIPOKCHIA ATIOMMHHUS U BbIIEIEHUE IY3bIPHKOB

okcupa yraepoza (IV).
4.  Hamummwre ypaBHeHus peakuuil. Crenaiite BEIBOL.

Kpurtepun onenkmn:
- 3 Oayuta BBICTABISIETCS CTYJCHTY, €CIIM OTYET BHIMOJIHEH 0€3 3aMeUaHni;
- 2 Gaa BBICTaBIISIETCS CTY/ICHTY, €CIIM B OTUETE CoJiepkKaTcs HeOObIINe HeT0UETHI;
- 1 Gasut BBICTABISIETCSI CTYACHTY, €CITH B OTYETE COIEPKATCS CYIIECTBEHHBIC ONTHOKH B
pacyerax U B BBIBOJIE K paboTe;
- 0 GannoB BeICTABIIsIETCS CTYJEHTY, €CIIU JJabopaTopHas paboTa HEe BBINOJIHEHA



7.2.3. Tunopble 3agaHuss NpoMe:kyTo4Horo recruposanus C/10 Pocaucranrt

Kpurtepun onenku:
[IpomexxyTouHblld TEeCT MO TeMe cocTtouT M3 6 BompocoB (1 Bompoc — 0,5 OGamra).

MaxkcumanbHOe KOJTUYeCTBO 0ayuioB — 3.
HroroBeiii TecT mo Kypcy coctouT m3 23 Bompoc (1 Bompoc — 2 Gamra). MakcumaibHOE

KOJIMYECTBO 0AIIOB — 46.

HpOMe)KyTO‘lHLIe TecThl IO TeMe 1:

3aganue Nel

Vxkaxure P, coz[epmamnﬁ TOJIBKO OCHOBHBIC OKCHAbI
Bbl6Cpl/l'l‘C OJIUH H3 4 BAPUAHTOB OTBCTA:

1) NiO, SO2, CuO
2) N20, NO, CaO
3) NayO, BaO, CuO
4) Cr0O;3, K20, CrO

3aganue Ne2

CpeIH/I YKa3aHHBIX BECIICCTB IPOCTBIMU ABJIAIOTCA
Bbl6€pI/IT€ OJHH M3 4 BApPpHUAaHTOB OTBCTA:

1) CO», Oy, CO
2) 02, C, H2

3) C, CaO, H,0O,
4) SO,, 02, H20

3aganue Ne3

O6bem 10 mouteii azota u 00beM 10 Monelt kucmoposa (H.y.)
Bri6epute oauH u3 4 BapuaHTOB OTBETA:

1) OJMHAKOB U COCTaBIISICT 22,4 11
2) pa3HbIN

3) HEJIb3sl CPaBHUBATH

4) OJIMHAKOB U cocTaBiseT 224 1

[Tonmublit cOOpHUK TecTOB Mo Kypcy «OOmas u HeopraHudeckas Xumus 1» —
https://edu.rosdistant.ru/course/view.php?1d=224



7.3.  OueHo4YHbIEe CpeaCTBA IJIsl MPOMEKYTOYHON aTTecTallMU MO UTOraM OCBOEHHS

AUCHHUILTHHBI

7.3.1. Bompochl K IPpOMeKYTOYHOM aTTecTaluu

Cemectp 4
Ne Bomnpocskl Kk 3K3aMeny
n/n

1 | OcHOBHBIE MOHATUS XUMHHU: MOJIEKYJA, aTOM, 3JIEMEHT, BELIECTBO (IIPOCTOE, CIOKHOE),
IMIIUPHUUECKAs, TpaduuecKasi, MOJeKyJsipHas (JOPMyYJIbl BEIIECTBA, XUMHUECKAsT PEaKIINs,
CTEXHMOMETPUUYECKHIA KO3 hUIIEeHT

2 | Knaccupukanusi ¥ HOMEHKIATypa HEOPTaHUYECKUX COCIMHEHHN: OKCHIbI, KHCIOTHI,
OCHOBaHUs, COJIH

3 | Crexuomerpus. 3aKOHOMEPHOCTH HW3MEHEHUS U CIOCOOBI OMpEAeNieHUs KOJWYECTBa
BeiecTBa. OCHOBHBIE ompeienieHus: (hopMyJibHas €IMHUIIA BEIECTBA, MOJIb, IOCTOSIHHAS
ABorajipo, MoJisipHas Macca, MOJSpHBIH 00BEM, MOJSIpHAs Macca XUMHUYECKOTO
9KBHBAJIEHTA, MOJIIPHBII 00bE€M XUMHUECKOr0 SKBUBAJICHTA.

4 | KonuuecTBeHHBbIE 3aKOHBI MPOTEKAHHS XUMHUYECKMX pEaKIUil: COXpaHEHUs Macchl
BEIIIECTB, IOCTOSHCTBA COCTABa, KPATHBIX OTHOLIEHUH, 0ObEMHBIX OTHOILIEHUH, ABOrajpo
u cienctBusa u3 Hero, MengeneeBa-Knaneiipona, o0beAMHEHNUH Ta30BbIi, MaplIUaIbHBIX
JaBieHui [labToHa, 3aKOH SKBUBAJICHTOB

5 | Teopuu crpoenust aroma. CoBpeMeHHasi TEOpUsi CTPOEHUSI aTOMOB. ATOMHbIE OpOUTAIIH.
KBanToBble yncina. [IpuHIMIBI ¥ TpaBuJIa 3aM0JIHEHUS] ATOMHBIX opOuTasei

6 | Ilepuogmueckwuii 3akoH. Ctpykrypa [leprnoaundeckoit TabIUIIbI

7 | IlleppOgU4YHOCTE W3MEHEHUs CBOMCTB JJIEMEHTOB. PacnpoCTpaHEHHOCTh XUMHYECKHMX
3JIEMEHTOB

8 | Xumuueckasi CBA3M: dHEprus, JUIMHA, Yrojl CBs3u. Buasl xumudeckoi cBsizu. CBoicTBa
KOBAJECHTHOM CBSI3U: HAIIPaBJIEHHOCTb, HACBINIAEMOCTb, MOJIAPHOCTb. MOHHas CBs3b:
NOJIIPU3YEMOCTh U TOJspu3ylollee JeiicTBue. MeTananueckasl CBsi3b: 30HHAs TEOpus
KpucTtajios. BogoponHas cBsizb

9 | MeTon BaJeHTHBIX CBSi3ed, ruOpuausanus. Metoa MoJeKyJIspHBIX OpOuTallel: MOPsII0K
CBsI3M, MArHUTHBIE CBOKCTBA MOJIEKYJI U HOHOB

10 | Merox I'mmiecnu: mpOCTPaHCTBEHHOE CTPOSHUE MOJIEKYJT M HOHOB

11 | MeXMOJIEKYIISIpHBIE B3aUMOIECHCTBHUS

12 | OCHOBHBIE MOHATHUS U ONPEEIICHUS XUMUUYECKON TePMOJUHAMUKHU: TEPMOIMHAMUYECKas
cucreMa (M30JIMpPOBaHHAas, OTKpbITasA, 3aKpbiTas), (aza, TOMOT€HHbIE U TETEPOTreHHbIE
CUCTEMBI, MapaMeTpbl COCTOSHUS (IKCTEHCHUBHBIE, HHTEHCUBHBIE), (DYHKIUU COCTOSIHMS,
XUMHYECKMM TEPMOAMHAMMUYECKHH IPOLECC (CaMOIPOM3BOJIBHBIN, PABHOBECHBIH,
HEPaBHOBECHBIH), ha30BbIi epexo/1, BHYTPEHHSsl YJHEPIHsl, TEII0Ta, paboTa

13 | IlepBblil 3aKOH TEPMOAMHAMUKHM M €r0 NPUIOKEHHE K IpoleccaM B HACAIBHOM TIase:
M30XOPHOMY, H30TEPMHUUYECKOMY, H300apHOMY

14 | Ilonarue temnoBoro 3ddexTa XUMHUECKON peakIuu: TeIuioBoil »¢¢eKT peakuuu,
TEPMOXHUMHUYECKOE U TEPMOJINHAMUYECKOE YPAaBHEHU S, CTAaHIAPTHBIE TEPMOIMHAMUYECKHE
YCIIOBUSl, CTAHJIaPTHAs SHTAJIBIINS PEaKIIUU

15 | CrangapTHble SHTAJILIMKM 00pa30BaHUS M CTOPAHUS BEIIECTB

16 | 3axon I'ecca u ciieIcTBUS U3 HETO

17 | Bropoii 3aK0H TepMOJMHAMHUKU. DHTPOIHUS KaK (YHKIHUS COCTOSHUSI CUCTEMBbI

18 | Tperuii 3aKOH TEPMOIMHAMUKHU. AOCOTIOTHBIE 3HAYCHHS CTAHIAPTHBIX YHTPOMUH BEIIECTB

19 | Kputepuu HanpaBiIeHHOCTH CaMOIIPOU3BOJIBHOIO NPOLIECCA B 3aKPHITOM CUCTEME

20 | KuHeTuka XMMHUYECKUX peakinid. OCHOBHBIE MOHATHUS U ONIPEEICHHUSI




21 | OcHOBHO} NOCTYJIAT XMMUYECKON KUHETHKHU

22 | BiusiHue TeMnepaTypbl Ha CKOPOCTh XMMUYECKUX PEAKIIHI

23 | Teopernueckue NpeaCTaBICHUsI O CKOPOCTSIX 3JIEMEHTAPHbIX PeaKuil

24 | OcoOeHHOCTH KMHETUKHU T€TePOTCHHBIX peakiuii. Peakunm Ha rpaHuIle pasjienia TBEPAOS
TEJIO — a3 U TBEPJOE TENO — KUAKOCTh

25 | OcuHoBbl KaTanu3a. OCHOBHbIE MOHATHS W ONpeAeseHHs. MeXaHu3Mbl NPOTEKaHUs
KaTaJIUTUYECKUX PEaKLIM

26 | Xumudeckoe paBHOBecue. OOpaTuMble U HEOOpATHUMBbIE XMMHUYECKHUE peakiuu. Bumasl u
0COOEHHOCTH XMMHUYECKOI0 paBHOBeCHs. KonnuecTBEHHbIE XapaKTEPUCTUKN XUMUYECKOTO
PaBHOBECHS

27 | BiusHue paznuuHbIX (AaKTOPOB Ha XMMHUYECKoe paBHOBecHe. OCOOCHHOCTHM OIMCAHUs
paBHOBECHSI B T€TEPOTE€HHBIX CUCTEMAX

28 | Obmue cBoricTBa pacTBOPOB. OCHOBHBIC TOHATHUS U ONPEICICHUS

29 | CnocoObl BeIpakeHHs] KOHIEHTPAIMH PACTBOPOB

30 | XumHnueckue paBHOBECHsI B pacTBOpax: COJIbBATALIUS

31 | TepmomuHaMUYECKHE XapaKTEPUCTUKH MTPOIlecca 00pa30BaHUs PACTBOPOB

32 | KomuraTuBHbI€ CBOMCTBA pacTBOPOB

33 | Bausaue pa3nuuHbIX (GaKTOPOB Ha CBOMCTBA PACTBOPOB AIEKTPOIUTOB

34 | duccoumanus caaObIX JIEKTPOJIUTOB

35 | PacTBOpBI CHIIBHBIX 2JIEKTPOIUTOB

36 | MoHHbIe paBHOBECHSI B BOJHBIX pacTBOPaxX 3JIEKTPOIUTOB

37 | I'mgponu3 coseii: 1O KAaTHOHY, 10 aHUOHY, NMOJIHBIM ruaponus3. CTeneHb M KOHCTaHTa
TUIPOJIN3a

38 | IIpousBeneHne pacTBOPUMOCTH. Y clioBHE 00pa30BaHMsl OCalKa

39 | HanpaBneHune 0OMEHHBIX IIPOLIECCOB B pACTBOPAX 3JIEKTPOIUTOB

40 | OKHCTUTETHHO-BOCCTAHOBUTEIBHBIC peakiini. MeTo 2IeKTpoHHOro Oananca

41 | DnexTpoaHble IPOLECCHI: OCHOBHBIE OIIPEIEICHHUS

42 | 3axonnl Papanes

43 | IloTeHuMaIbl MEKTPOXUMUYECKON CUCTEMBI. JIBOMHOM 31EKTPUUECKUH CIIOM.

44 | CraHgapTHbBI BOAOPOAHBINA 3JEKTPOA. PSA CTaHIApTHBIX 3JEKTPOJHBIX MOTEHIIMAJIOB
MeTauioB. YpasHeHue HepHera

45 | XuMUYecKkue M KOHIIEHTPAIlMOHHBIE TaJIbBAHUYECKUE JJIEMEHTHL. ODieMeHT JlaHuauns-
SxoOu

46 | Dnextponus. IloreHnman pa3inoxeHus, OCIE€I0BaTEIbHOCTD TPOLIECCOB HA AIEKTPOAAX

47 | Knaccudukaius KOPpO3MOHHBIX Cpel, pa3pylieHui u mporeccoB. [lokazarenu ckopoctu
KOppO3uu

48 | XuMuyeckasi KOppo3usi: BUAbl M pa3HOBUIHOCTHU

49 | DnexTpoxuMuueckasi KOppo3usi: IPUYMHBI 1 MEXaHU3M BO3ZHUKHOBEHUS

50 | 3ammTa OT KOPpPO3UH: JIETUPOBAHNE METAIUIMYECKHX MaTepHUasoB; U3MEHEHHE COCTaBa U
CBOMCTB KOPPO3MOHHOM CPEJIbL; DJIEKTPOXUMHUYECKAs 3alUTa: BUbl U MEXaHU3M JICHCTBUS;
3alIUTHBIE TIOKPBITHSI: BUJIbl, METO/Ibl HAHECEHUS M 00JIaCTU IPUMEHEHUS

7.3.2. Kpurepuu U HOPMBbI OLCHKH
dopma
Cemectp NpoBEAeHIs Kpurtepun u HOpMBI OLIEHKH
MPOMEKYTOYHOM
aTTecTauuu
4 «OTIIMYHO» Texkymui pEeUTHUHT COCTaBISAET
85-100 6amnoB




dopma

NPOBECHUs
Cemectp . Kpurepuu u HOpMbI OLEHKH
NPOMEKYTOYHOM
aTTecTaluu
9K3aMeH (110 «XOpOLLO» Tekymui pEeUTHUHI COCTaBISAET
HaKOMUTEIbHOMY 70-84 Gamios
peUTHHTY) «yIOBJIETBOPUTEIILHO Tekymuil pEeUTUHI COCTaBISAET

55 -69 6ayu1oB

«HEYJIOBJIETBOPUTEILHO

Texkymuii peiTuHr cocrasiusert 0-
54 GaynoB




8. Y4eOHo-MeTOoAMYECKOE U HH(OPMALIMOHHOE 00ecTedeHue JUCIUIIMHBI

8.1. Oos3arTeqbHasi IMTEpaTypa

Tun (y4yeOHHK, yueOHOe

KoJinmuecTBO B

Ne nocooue, yueoHo- Hay-nou
u/n ABTOpBI, COCTABUTEIHN 3aruaBue (3aroJ10BOK) MeTomYecKoe Mocobie, I'on u3nanmns oudamnorexe /
npAKTHEYM, 1p.) HaumenoBanue
IBC
1 H.C. AxmetoB AxmeroB, H. C. O0mas 1 HeopraHudeckas Y4eOHuk 2023 OBbC «JlaHb)
xumus / H. C. Axmeros. - 13-e usn., crep. -
Cankr-IlerepOypr : Jlanb, 2023. - 744 c. -
ISBN 978-5-507-45394-8.
2 | H.B. KopoBuH [u np.]; mon | O6mas xumus. Teopust u 3aauu : yueOHOe Y4eOHoe nmocodue 2022 OBbC «Jlanb»
pex. H. B. KopoBuna, H. B. | noco6ue ans By3oB / H.B. Koposun, H.B.
Kynemosa. Kynemos, O.H. T'onuapyk [u np.] ; mox
penakuueii H.B. Koposuna u npod. H. B.
KynemoBa. — 6-¢ wu3n., crep. — CaHkT-
[TerepOypr : Jlanp, 2022. — 492 c. — ISBN
978-5-8114-9026-4.
3 | H.IO. Yepnukona, B.B. Uepnukosa, H. FO. Hauana oOmieit xumun : YueOHuk 2023 OBbC «Jlanb»
CamommH yuebHuk i By3oB / H. }O. Uepnuxosa, B.

B. Camomun. - Canxrt-IlerepOypr : Jlans,
2024. - 488 c. - ISBN 978-5-507-48676-2.




8.2. JlonmosHuTeJBbHaAs JINTEpaTypa

KounyecTBO B
Tun (yuyeOHNK, yueOHOe

HAY4YHOMH
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJ10BOK) Iox n3nanus ondauoTexe /
n/n MeToAnYecKoe mocooue,
HpAKTHKYM, Ap.) HanmenoBanme
p yM, ap. 3EC
1 JI.A. bop3osa OcHoBBl  0O0mIEH XUMHH [DIEKTPOHHBIN Y4eOHoe nmocodue 2014 OBbC «Jlanb»

pecypc]: yueb. mocoome / JI.JZI. Bop3osa,
H.YO. Yepnukosa, B.B. SkymeB. — CaHKT-
[TerepOypr: Jlans, 2014. — 469 c.: w1 —
(Yuebnuku ans  By3oB. CneumanbHas
autepatypa). — ISBN 978-5-8114-1608-0.

2 H.®. Cracb Pemenne 3amay 1o oOIed — XUMHH Y4yebHoe mocodue 2016 OBbC «JlaHb)»
[DnexkTpoHHEbI pecypce]: yueb. mocobue / H.
®. Cracs, A. B. Kopuynos. — U3xa. 3-¢, ctep.
— Cankr-IlerepOypr: Jlanb, 2016. — 168 c.:
wi. — (YueObHuku a7 By3oB. CnenuanbHas
auteparypa). - ISBN 978-5-8114-2274-6.

3 | KIIO. Tapxos OOmast ¥ HeopraHuyeckas  XUMMSL. YuebHoe nocobue 2019 9BC «Jlanb»
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu M XMUMHYECKOE  PaBHOBECHE.
COopHUK 3ajaHM ¥ BapHaHTOB: y4yeOHOE
nocobue / K.IO. TapxoB. — CaHkr-
[TeTepOypr: Jlansb, 2019. — 80 c. — ISBN 978-
5-8114-3302-5.

4 | H.H. ITaBnos OO61as 1 HeopraHuveckast XUMHsi: yd4eOHUK / VY4eOHuk 2011 OBbC «JIanb»
H.H. IlaBnoB. — 3-e wu3a., ucmp., aom. —
Canxr-Ilerepoypr : Jlanp, 2011. — 496 c. —
ISBN 978-5-8114-1196-2.




8.3. Ilepedenb npogeccuoHAIBLHBIX 023 TaHHBIX 1 HHPOPMANMOHHBIX CIIPABOYHBIX
cHCTEM

- ByTtnepoBckue coobmieHus [INeKTpOHHBINA pecypc]| : MHOTOMPEIMET. Hayd. KYypH. /
000 «MHHOBalIMOHHO-U3/IATENbCKU oM «byTiiepoBckoe Hacieauey». — DIEKTPOH. KypHal. —
Kazanp : OOO «HHOBaunOHHO-U3aTENbCKUM oM «byTiepoBckoe Hacnenuey, 1999- . Pexum
JIOCTYTIA K JKypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHsi B MHTEpEcax YCTOMYMBOTO pa3BUTHUSA [DIEKTPOHHBIN pecypc] : MexayHap.
Hay4. )XypH. / Cubupckoe otnenenue PAH. — Dnektpon. xypHan. — HoBocubupcek : M3gaTenbcTBoO
CO PAH, 1999- . Pexxum noctyna k xypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb MporpaMMHOro odecmnevyeHust

Ne Haumenopanue IO PexBu3uTHI uorOB?pa
n/n (naTa, HOMep, CPOK JielicTBHUSI)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc NecTBUS — OECCPOUHO;

koHTpakT Ne 1653 ot 14.12.2018, cpok
JeicTBUS — OECCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeicTBUSL — OECCPOUHO
AcademicEdition
3 | Mirapolis Human Capital Management JTUICH3UOHHBIN moroBop Ne 234/10/21-K
or 19.10.2021, cpok nelcTBuUs — 10
01.03.2022

8.5. Onucanue MmaTepuaJIbHO-TeXHHYeCKON 0a3bl, HEO0XOAUMOII JIs1 OCYLIeCTBJICHUSI
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MIPOBeIeHHA

N/ | NPaKTHYeCKHUX U J1a00opaTOPHBIX 3aHATHIA,
MOMELUEeHUH VI CAMOCTOATEIbLHOMI

paboThl o0yyaomuxcs (HoMep ayJAUTOPUH)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHHS

1 | Ayautopus BeO-KOHpEpeHIHH. Cron Iperno/iaBaTeIbCKuil, 9KpaH
3-405a TEJIEBU3NOHHBIN, pOyTep, CTOiKa id
TeJIeBU30pa, BeO. Kamepa, TpaHCIapaHT-
MEPeTsHKKA, mmpma, HAYITHUKH,
KOMIIBIOTEP C BBIXOJOM B IHTepHer,
XpPOMaKei.
2 | [lomemenue i camocTosiTenbHONH paboThl | CTOMBI, CTYIbS, KOMIBIOTEPHI.
00ydJaronmxcs
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http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
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