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COI'NTACOBAHO

3apenyrommii kadenpoii «CBapka, 00paboTka MaTepuanoB JaBIEHUEM M POJCTBEHHbBIC
MIPOLIECCHI»

« _» 20 T. B.B. Enbnios
(noonucy) (H.0. Damunus)
YTBEPXJIEHO

Ha 3acenannu neHTpa MEIMIIMHCKON XUMUN

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



1. eab ocBOeHUST TUCHUILTAHBI

Lenp ocBOEHHS IUCHHMILIMHBI — C(OPMHUPOBATH CUCTEMY XMMHUYECKUX 3HAHUHU (TIOHATHH,
3aKOHOB, (DaKTOB, XMMHUYECKOTO S$3bIKa) KaK KOMIIOHEHTa €CTECTBEHHOHAYYHBIX 3HAHUI 00
OKpY)KalOIleM MHpE M ero 3aKOHax, a Takke C(HOPMHUPOBATH COBPEMEHHOE IPEICTABICHHE O
BEILECTBAX, UX CTPYKTYpPE, CBOMCTBAX U B3aUMHBIX [IPEBPAIICHUSIX.

2. MecTto nucnumimnabl B crpykrype OIIOII BO

JIMCIUIIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oa3upyercs IaHHas JUCIUTLIMHA!
«BprIcIasg MaTeMaTUuKa).

I[I/ICI_[I/IHJII/IHLI " OpPaKTHUKHU, JJI1 KOTOPBIX OCBOCHUC l[aHHOfI JUCHUITIINHBI HCOGXOI[I/IMO KakK
MNpEAMCCTBYIOIEC: ((MaTepI/IaJ'IOBCI[CHI/IC N TEXHOJIOTHA KOHCTPYKIMOHHBIX MAaTCpHUaIOB»,

«KOHTpOIb KauecTBa CBAPHBIX COCAUHEHUN.

3. ILnanupyembie pe3yJbTaThl 00yUeHHUs
dopmupyemble U HNuaukaropsl
KOHTPOJINpYyeMble JAOCTUKEHUS IInanupyemble pe3yJibTaThbl
KOMIETEeHI[UH KOMIIeTeHIU I o0yueHHs
(Ko 1 HAMMEHOBAHUE) (K01 1 HAUMEHOBAHUE)
OIIK-1. Cnoco6en | OIIK-1.8 Ymeer BbIABIATH | 3HATh: KIACCU(DUKAIINIO XUMHUYECKHUX
MIPUMEHSITh €CTECTBEHHO-HAYUHYIO IPOLIECCOB, IPOTEKAIOIINX Ha
€CTECTBEHHOHAy4YHbIE W | CYIIHOCTh  IpoOJeM B | 00ObeKTE npodeccnoHanbHOM
OOIIeMH)KEHEPHBIE npoecCHOHATLHON NeSITeIbHOCTH; OCHOBHBIC MOHATHUS U
3HAHUS, MEeTO/BI | 00/IaCTH, PYKOBOACTBYSACH | 3aKOHBI XMMHH, OCHOBHBIE 3aKOHBI
MaT€MaTHYCCKOI0 aHaju3a | 3aKOHaMH U MCTOJAMH | B3AaUMOCBA3HU MEXKIY CTPOCHUEM MU
U MOJEIMPOBAaHMS B | €CTECTBEHHBIX  HAayK M | XUMUYECKMMH CBOWCTBAMH BEIIECTB;
npogeccuoHaTbHON MaTeMaTUKU OCHOBHBIE 3aKOHOMEPHOCTH,
NEeSITeIbHOCTH COTIPOBOXKAAIOIINE B3aUMOJICHCTBUS
BEIIECTB;
YMeTs: ONPEACIISThH MpUpoOay
XUMHYECKHX IIPOLIECCOB,
MIPOTEKAIOIINX Ha oOBeKTe
MpopeCCUOHAIBPHON  JESATEIHHOCTH;

IPUMEHATh OCHOBHBIE TMOHATUA U
3aKOHbI XWMHUH, OCHOBHBIC 3aKOHBbI
B3aMMOCBSI3U MEXIY CTPOCHHEM U
XUMHUYECKMMH CBOMCTBAMH BCIIICCTB,
OCHOBHBIE 3aKOHOMEPHOCTH,
CONPOBOXKAIOIINE B3aUMOJICHCTBHUS
BEIIECTB  JUIA  pEUeHHus  3aj1ay
npodecCuoHaATBHON

JIEATEIIbHOCTH,

Brnamets: wMeTomamMu  ompenesieHHs
KJaccupuKaum XAMHYECKHUX
MPOIIECCOB, MIPOTEKAIOITUX Ha
00BeKTe npodeccuoHaIbHON
JICSITEIbHOCTH; METOINKOMH
MPOBEACHUS pacyeToB c
HCIIOJIB30BaHUEM OCHOBHBIX ITOHATUN




®opmMupyembie U
KOHTPOJINpYeMble
KOMIIEeTeHI[HH
(Ko 1 HAUMEHOBAHME)

Nuauxkaropsl
AOCTHKEHU S
KOMIIeTeHIU
(K01 1 HAMMEHOBAHUE)

I[InannpyemMble pe3y/ibTaThl
o0yueHust

Y 3aKOHOB XMMHH, OCHOBHBIX 3aKOHOB
B3aMMOCBSI3U MEXAYy CTPOCHUEM U
XUMHAYECKHMH CBONCTBAMHU BEIICCTB;
OCHOBHBIX 3aKOHOMEPHOCTEH,
COITPOBOKIAIOIINX B3aUMOJICHCTBUS
BEIIECTB  JJs  pelIeHus  3ajaad
npodeccuoHaTbHON

JeSITeTbHOCTH

OIIK-5.

Cnocoben

paboTaTh C HOPMAaTHUBHO-

TEXHUYECKOH
JIOKYMEHTaIeH,
CBSI3aHHOM
npodeCcCuOHAITBHON

ACATCIIBHOCTBIO, C YYCTOM

CTaHJ]apTOB,
IIpaBuI

HOPM

u

OIIK-5.1. Ymeer
COTIOCTABJISITh u
o0pabaThiBaTh pPe3yIbTAThI
HCCIIEA0BATEIbCKOU
NESITeIbHOCTH, ~ UCIIOJIB3YS
CTaHJIaPTHOE
o0opynoBanue, mpudOpsl U
MaTepHabl

3HaTh: METO/IbI MIPOBEICHUS
AKCIIEPUMEHTAIBHBIX HUCCIIEAOBAHUN
C HCIIOJNB30BAaHHEM CTaHJAPTHOTO
XUMHYECKOTO o0opyoBaHus,
puOOPOB, MAaTEPHAIOB U 00PaOOTKH
MOJTyYCHHBIX PE3yJIhbTATOB

YMeTh: OPUMEHATH TEOPETHUECKUE
3HAHUS TUIst MIPOBEACHUS
IKCIEPUMEHTa C UCIIOJIb30BaHUEM
CTaHJApTHOTO XUMHAYECKOTO
o0opynoBaHus, puOOpPOB,
MaTepuaioB U  00pabOTKH  €ro
pe3yJIbTaToB

Biagers: MeromamMm  IOCTaHOBKM
9KCHEPUMEHTa C HCIOJIb30BAaHUEM
CTaHJApTHOTO XUMHAYECKOTO
o0opynoBaHus, npubOopoB,
MaTepuajoB M aHAIM3a IOJYYEeHHOU
UHpOpMaLIUU




4. CTpyKTypa M cojiep:KaHue TUCHUIIHHbI

DopMmbl
Bug HaumeHnoBaHue TeM 3aHATHH Oo0nemMm, TeryTmero
Mopyas (pa3aen) yaeGHoi pasoTsI (yaeBHoii paboTsI) Cemectp q banasl | UHTEpakTHB, 4. KOHTPOJIs1
: (HaMMeHOBaHUe
OLICHOYHOI0
Monayns 1. Jlexums (JIekl)  |OcHOBHBIE IOHATHS ¥ 3aKOHBI XMUH 4 2 - -
S}:g;f;ie;mecma CamocrosarensHas| Tema 1. XuMuueckuil S5KBUBAJICHT 4 8 3 - [IpomexxyTouHbIN
pabora (Cpl) rect Nol
JlaGopatopuoe  |OmpeznerneHne  MOJIAPHOHM  MaccChl 4 2 3 - OTtyer 1o
3anstue (JIabl)  |3KBUBalleHTa MeTallIa nmabopaTopHOH
pabote No 1
CamocrosrenbHas| Tema 2. OcHoBHbIE KJIaCChI 4 8 3 - [IpomexyTOUHBIN
pabota (Cp2) HEOPraHUYECKHUX BEIIECTB rect Ne2
CamocrosrenbHas| Tema 3. Crpoenue aToMma. 4 8 3 - [IpoMexyTOuHbII
pabota (Cp3) [Iepuonnueckas cucrema A.N. rect Ne3
CamocrosrenbHas| Tema 4. Xumuueckas CBS3b. 4 8 3 - [IpoMeKyTOUHBIN
pabora (Cp4) [IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYJT rect Ned
CamocrosrenbHasi| Tema 5. ®a30Bble COCTOSHUS BEILECTB. 4 8 3 - [IpoMeKyTOUHBIN
pabora (Cp5) MexMOIeKyIIpHbIE B3aUMOICHCTBHS rect Ne5
Monyisb 2. Jlexuus (JIek2) |Tepmoannamuka XUMHYECKHUX 4 2 - -
TepMoanHaMuKka u MIPOLIECCOB: BUJIBI CUCTEM, HapaMeTpbl
KHHETHKA U GYHKLIUU cocTOsTHUS. 3aKkoH ['ecca
XUMHUYECKHUX [Tpaktuyeckoe  |KuHeTHMKa XUMHUYECKUX MPOIIECCOB 4 2 3 KoHnTposnbHas
[IPOLIECCOB zanstue (IIpl) pabora Nel
CamocrosrenbHas| Tema 6. TepmoauHaMuka XUMHUECKUX 4 20 3 - [TpomexyTOUHBIN
pabora (Cpb6) peakmuit recT Ne6
CamocrosrenbHast|Tema 7. KuHeTmka XUMHUYECKHUX 4 20 3 - [IpoMexyTOuHbII
pabota (Cp7) peakuuii. XMMHUYECKOE paBHOBECHE rect No7
Monyib 3. CamocrosarensHasi|Tema 8. PactBoppl.  CriocoObl 4 7 3 - [IpoMexyTOuHbII
pabora (Cp8) BBIPAKEHUS KOHLIEHTPALUU PacTBOPOB. recT Neg

XHUMUYECKUE PABHOBECHUS B pACTBOPAX




DopMbI

. TEeKYIero
Monyar (pasnen) y‘leﬁmﬁ"l“gaﬁoTbl Hannﬂ(;?lzgzl;gep;%%s::)MTnu Cemectp 06: | Banaei | Mutepaktus, 4.  Kowtpous
: (HaMMeHOBaHUe
OlI€HOYHOI0
PacTtBOpBI U CamocrositenbHasi| Tema 9. PacTBOpbl HEANEKTPOIUTOB U 4 8 3 - [IpoMekyTOUHBII
hiiekTpoxumudeckue padora (Cp9) 3JIEKTPOJIUTOB rect Ne9
[IPOLIECCHI JlaGopaTopHoe PacTBOpBI 371€KTPOIUTOB 4 2 3 - Otyer no
3anstue (J1a62) 11ab0paTOPHOI
abote No2
CamocrosTenbHas Tema 10. KosutomaHbic pacTsopsi 4 8 3 - [TpoMexyTouHbII
pabora (Cp10) ) rect Nel(
CamocrositenbHast | Tema 11. OKHCIUTENBHO- 4 7 3 - [IpomexyTOUHBIN
pabora (Cpll) BOCCTAHOBUTECIILHBIC peaKkiuu. recT Nell
DNEKTPOXUMHUS: OCHOBHBIE TTOHATHUS
CamocrosrenbHas| Tema 12. Bo3nuknosenue 4 8 3 - [IpomexyTOUHBIN
pabora (Cpl2) 3JIEKTPOJIHOTO MOTEHIIMAaIA. rect Nel2
CamocrosarensHasd|Tema 13. DnekTpoiu3 pacIiulaBoB U 4 8 3 - [IpoMeKyTOUHBIN
pabora (Cpl3) BOJIHBIX PaCTBOPOB rect Nel3
CamocrosrensHast|Tema 14.  Koppo3uss  MeTamios. 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
Ne 1-50
[Tpomexyrounas |[IpomexyrouHas aTTectanus (3a4eT) 4 0,25 - - Bomnpocs! k 3auety
atrecranus (ITA) Ne 1-50
Tect utoroBsiii | UToroBoe tectupoBanue 4 2 46 - TectoBbie
(TH) Bonpockl Nel-600
Hroro:] 180 100

Cxema pacuera uroroBoro 6auia «(Cymma + T)» - cymma 6ayutoB 10 BceM y4eOHBIM MEPOIPHUSITHSM, MPETyCMOTPEHHBIM B Kypce + cymMma
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, CTYJIEHT J0JI7KEeH:

UMETb IPECTaBIeHNE 00 OCHOBHBIX ITOHATHUAX U 3aKOHAX XUMUU; KJIaCCU(UKALIUU BEILECTB;
CTPOCHHMHM aTOMA; TUIIaX XUMUYECKOU CBS3H.

3HATh:

- OCHOBHBI€ [TOHATHS XUMUH (MOJIEKYIa, aTOM, XUMUYECKUHN 3JIEMEHT, MOJIb, MOJISIpHASI
Macca, XUMUYECKHI SKBUBAJICHT, MOJISIPHAsT MACCa XUMUYECKOTO SKBHBAJICHTA);

- OCHOBHBIE 3aKOHbl XMMHUHU (COXpPAHEHMsI MaccChl, IOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOILEHMH, ABoraJipo, ypaBuenue MenneneeBa-Kianelipona, 00belMHEHHBIH Ia30BbIi 3aKOH);

- COBPEMEHHYIO KOPITYCKYJISIPHO-BOJHOBYIO TEOPHUIO CTPOCHHs aTOMa; KBAaHTOBBIE
quciIa, IPaBUia U PUHIMIIBI COCTABIECHUS 3JIEKTPOHHON KOHGUTypallii XMMUYECKOT0 3JIEMEHTa;

- TUIIBI XUMUYECKON CBS3U (MOHHYIO, KOBAJIEHTHYIO, METANINYECKYIO, BOJOPOJIHYIO),
UX CBOMCTBA U XapaKTEPUCTUKU;

- IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL

YMeThb:

- IIPOBOJIUTH KOJIMYECTBEHHBIE PACUYETHI 110 YPABHEHUSAM XUMUYECKUX PEAKLUN;

- COCTABJIATh YJIEKTPOHHYIO KOH(PUTYPALIMIO XUMUYECKUX JIEMEHTOB;

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

MeTtoanyeckue peKOMEHIALMH 110 H3YYCHHIO MOXYJISt

[Ipu ocBoeHMM MOAYISI HEOOXOAUMO:

- U3y4yuTh Yy4eOHBIH MaTepual IO COOTBETCTBYIOLIEMY MOJYJIO JUCIMILIHHBI,
MCIOJIB3YS JIEKIIMOHHBIM MaTepuai U JUTepaTypy M0 TaHHON TEMaTHKE;

- aKIIEeHTUPOBATh BHHMAHME HA: OCHOBHBIX TMOHATUSAX W 3aKOHAX XHMUHU;
KJIaCCU(UKALMU BELIECTB; OOIIMX XHMMHUYECKUX CBOMCTBaX BEILIECTB OJHOTO Kjacca; CTPOSHUHU
aToMa; KBAHTOBBIX YMCIAX; COCTABJIEHHUU DJIEKTPOHHON KOH(UIYpalMl XUMHUYECKHX 3JIEMEHTOB;
TUIIAX XUMHYECKOHN CBSI3U; IPOCTPAHCTBEHHOM CTPOEHHUU MOJIEKYIL.

- OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI:

1. Uto Takoe OTHOCHUTENbHAA aTOMHasi Macca? PaccuuTaiiTe OTHOCUTEIBHYIO aTOMHYIO
Maccy cepsl, ecin M(S)=5,3-10%r, a m(C)=2,0-102%r.

2. Paccuuraiite aOCONIOTHYI0O Maccy MOJIEKYJIbl CEpHOM KHCIOTBI, €ClId €€
OTHOCHUTEJIbHAsI MOJIEKYJISIpHAsl Macca paBHa 98.

3. OtHOcuTeNbHAs TJIOTHOCTH Ta3a MO BOJOPOAY, coaepxariero 27,27% yrnepona u
72,73% xucinopoaa, paBHa 22. OnpenennuTe OTHOCUTEIBHYI0 MOJIEKYJSIPHYIO Maccy rasa U €ro
XUMHYECKYIO (hopMyiry.



4. OTHOCHUTEBHBIE IJIOTHOCTH Ta30B MO BO3AYyXY paBHeL a) 0,9; 0) 3,17. Onpenenute
Maccy 1 1 kaxaoro rasa.

5. Ornpenenure, kakoi 310 mMetawi, ecau 1,6 r kampuus U 2,615 © IBYXBaJI€HTHOTO
MeTaJljia BBITECHSIOT U3 KUCIIOThI OJMHAKOBBIA 00BEM BOJOPO/Ia IIPU OJHUX U TEX K€ YCIOBUSIX.

6. Xnopua Metaina coaepkur 69% xiopa. OTHOCUTENbHAs aTOMHas Macca MeTajula
paBHa 47,9. Onpenenure CTENEHb OKUCIEHUS METAIa B 3TOM COECIMHEHHH.

1. Ipu Temneparype 100°C u naBnenuu 50 atm. ras sanumaet oobem 10 M3, IlpusemuTe
00BEM 3TOTO rasa K H.y.

8. Hanumwre moaHbIe 2IeKTPOHHBIE KOH(DUTYPAIIH ATOMOB JIEMEHTOB C TTOPSTKOBBIMH
HoMepamH 15 u 23. YkaxuTe BaJC€HTHBIEC 3JIEKTPOHBI 3TUX 3JIEMEHTOB.

9. Hanummure 371eKTpOHHbIE KOH(DHUTYpAIIMU aTOMOB Cephbl M XpoMa 1 HoHoB SZ u Cr*,
CpaBHUTE pagnychl aTOMOB U HOHOB.

10. VYV kakux W3 HWXKE NMPUBEICHHBIX MOJIEKYJ XMMHUYECKHE CBSI3M HMMEIOT TOJISPHBIN
xapakrep: Oz, CO, HF, N2, NHa.

11. Onpenenute BaJICHTHOCTh AIFOMUHHSI B OCHOBHOM U BO30YKJIGHHOM COCTOSIHUSIX.

12. UYemy paBHa macca 1 MOJIb SKBUBAJICHTOB OJIOBA B PEAKIIMSIX €r0 BOCCTAHOBIICHUS: a)
Sn** +2e = Sn?*; 6) Sn** +4e = Sn°

13.  PaccuuTaiiTe MOJNSpHYIO Maccy OJKBHBaJ€HTa >Keje3a B COCJUHEHHSIX €ro ¢
KHCIIOPOJIOM, coaepxkamux a) 70 u 0) 77,8% xenesa.

14.  Ompepenute HKBUBAJEHT W MOJIIPHYIO MacCy OSKBUBaJ€HTa MOHOB JKelie3a B
TIpUBeIeHHBIX peakiusx: a) Fe** +1e = Fe?*; 6) Fe®" + 30H" = Fe(OH)3

15.  PaccuuTaiite MONSIpHYIO Maccy 3kBuBajeHTa metauia, eciu 0,029 r ero BHITECHSIOT

u3 kucnotsbl 30 M Boopoaa (H.y.).
Monayab 2. TepMogUHAMHKA U KHHETHKA XHMUYECKHX MPOIECCOB

TeMa JIEKIIHOHHOTO 3AHATHA:
TepmoarHaMUKa XUMHYECKUX TIPOIIECCOB: BUIBI CUCTEM, MapaMeTPhl U (DYHKIIMH COCTOSHUSI.
3akou ['ecca.

Tema NPAKTUYIECCKOI'O 3aHATHUS
KuneTnka XuMH4yecKux IMpoLeCCoOB.

HN3y4yuB 1aHHBIA MOAY/b, CTYACHT J0JIKEH:

UMETh NPEJCTABIEHNE 00 SHEPreTUYECKUX U3MEHEHUIX B CUCTEMAX, B KOTOPBIX IIPOUCXOAUT
B3aMMOJCHCTBHE MEXKAY BELIECTBAMHM; CKOPOCTHM XHUMHYECKMX pEakUuid U MeTojax ee
peryinupoBaHusl.

3HATh:

- TepMOJMHAMHUECKUe (PYHKIIMHU COCTOSIHUSA, CIIOco0 U3 pacyera (3akoH ['ecca u ero
CIIEJICTBUE);

- BJIMSIHUE TEMIIEpaTypbl Ha BO3MOYKHOCTb NPOTEKaHHs PEaKLUU B 3aBUCHUMOCTH OT
YUCJICHHBIX 3HAYEHNUI PHTAJIBIINU U SHTPOIIUHU PEAKIINH;

- BJIMSIHUE HAa CKOPOCTh XMMMYECKON peakuu KOHLEHTPAlUU (3aKOH JAEMCTBYIOLINX
Macc);

- BJIMSTHUE HAa CKOPOCTh peakiuu TemmepaTypsl (mpaswio Baut-I'odpda u ypaBHeHHe
AppeHnyca);

- BJIMSTHUE HAa CKOPOCTh PEaKIIMU KaTaJIn3aTOpPOB;

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

yMeThb:

- OIPEAEIIATH BO3MOXKHOCTb IPOTEKaHMsI pEaKLINU;

- PEryJinpoBaTh CKOPOCTh XMMUYECKOMN peaklnu.



MeToauyeckne peKOMeHAANMHU 110 U3YUEHUI0 MOTYJIS

[Ipu ocBoeHUM MOAYISI HEOOXOAUMO:

- U3YYUTh Y4YeOHBI MaTepwan 10 COOTBETCTBYIOIIEMY MOIYIIO TUCIUIUIAHEI,
UCIIOJIB3YS JIGKIIMOHHBIM MaTepuai U JUTepaTypy MO JaHHON TeMaTHKE;

- aKIICHTUPOBATh BHUMAHHWE HA: DHTAJIbIUH OOpa30BaHUS, CTOpPAHUS W PEaAKIIHH,
SHTPONUU BEIIeCTBA M peakuuu; sHeprur ['mb0ca; KUHETHYECKHX YypaBHEHUSX [UIsl TOMO- H
TEeTePOTeHHBIX PEaKIUi; JHEPrHH AaKTHUBAI[MH; OCOOCHHOCTSX TMPOTEKAHHUS TI'eTEPOTCHHBIX
MIPOLIECCOB; XUMUYECKOM PaBHOBECHUU U CIIOCOOAX €ro CMEUICHHUS.

- OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI:

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

2. PaccuuraiiTe TEIIOTBOPHYIO CIIOCOOHOCTH METaHa.

3. PaccunTaiiTe KOJMYECTBO TeIa, KOTOPOE BBIACIHTCA NpU cropanun 50 m° cmech,
cocrosieit u3 50% xucnopona, 25% Boaopoaa u 25% yriaeKucaoro rasa.

4, CnenaiiTe BBIBOJ O BO3MOXXHOCTH CaMOIIPOM3BOJIBHOTO MPOTEKAHUS PEAKIUU B
CTaHJIAPTHBIX YCIIOBUSIX, €CJIIM U3BECTHO, YTO AHp0 =-293 xJIx, ASpo =27 Ix/K.

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

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

7. B kakux ciydasx OSHTaNbIUS CrOpPaHHUs MPOCTOrO BEIIECTBAa pPaBHA SHTAIBIIHU
00pa3oBaHus CIOKHOTO?

8. Kak BbIpa)kaeTcsi CKOPOCTh XUMUYECKOW PEaKIUU MO 3aKOHY NEHCTBYIOIIMX Macc B
TOMOTEHHBIX U T€TEPOTCeHHBIX PEAKIIUSIX ?

9. Omnpenenure 001U 1 YaCTHBIC OPSAIKU MO KOMIIOHEHTAM CIIEAYIOIIeH XUMUYECKON
peakuuu: 2C2Hg + 702 — 4CO2 + 6H20.

10. Bo ckoJbKO pa3 U3MEHUTCS CKOPOCTh PEaKIMU MPH U3MEHEHHH TeMIlepaTypbl Ha
30°C, ecmm y = 3,0?

11. Kak usmeHurcs vy razodasznoit peakiuu 2A + 3B = 2C npu yBeuYeHUH JaBICHUS B
2 paza?

12. Tloyemy vgnp peakiuu Na + H2O — otamuaercs ot vnp peakuuu Ca + H2O —?

13. Hamwmmmre mMareMaTH4decKoe BBIpaKEHHUE I cKopocTu mpsmoi peakiuu CaOm) +
COzr) — CaCOs3(s).

14.  V3meHeHue Kakux (hakTOPOB BBI30BET CMEIIEHHE paBHOBecUs 0OpaTuMoi peakunu N2

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

15.  BpluucaMTE UCXOJHBIE KOHIIEHTPAIIMU BEIIECTB, €CIM PABHOBECHBIC KOHIICHTPAIMH
usBectHbl: 2NO + Cl2 <> 2NOCI, [NO]=1,5 mouns/n, [Cl2]=1 mons/n, [NOCI]=0,5 mons/m.

MOIly.]'ll) 3. PaCTBOPLI U JTEKTPOXHUMHUYECCKHUE MPOLECCHI

Tema J1a00paTOPHOro 3aHSITHS:
PacTBOpBI 3JIEKTPOJIUTOB.

Tema npakTH4YecKoOro 3aHATHA:

DIJIEKTPOXUMHUYECKHUE TTPOLIECCHI.

H3yunB naHHBIA MOAYJIb, CTYIEHT JOJIKEH:

MMETh MpPE/CTaBICHHE O pacTBOpax; O CHoco0ax BbIpaKEHHUS KOHIIEHTPAIUU PacTBOPOB;
CBOWCTBaX pacTBOPOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX DPEAKLUAX; IIEKTPOXUMHUYECKUX
Ipoleccax: ralbBaHNYECKHX, JIEKTPOIN3a, KOPPO3HH.

3HAThb:
- COCTaBHBIC YaCTHU PACTBOPOB;
- KOJMYCCTBCHHOC BBIPAKCHHUEC COCTaBA PACTBOPOB;



- CBOWCTBA PACTBOPOB HEAJIEKTPOIUTOB U IJEKTPOIUTOB;

- HaIpaBlieHuE OOMEHHBIX MPOIIECCOB B PACTBOPAX JIEKTPOIUTOB;

- METOABl  yPaBHMBAHUS  OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  peakuuil  (MeTon
3JIEKTPOHHOTO OajiaHca U MoJdypeaxiuil);

- rajlbBaHMUECKHUE MPOLECCHl U PadOTy rajlbBaHUYECKUX HJIEMEHTOB,;

- 3JIEKTPOJIM3 PACIUIABOB U BOJHBIX PACTBOPOB 3JIEKTPOIHUTOB;

- 3aKOHBI 3JIEKTPOJIN3A;

- BUJIbI KOPPO3UHU U MEXAHU3MBI UX TPOTEKAHUS;

- CIIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HUH.

- IIPOBOJIUTH XUMUYECKUM SKCIIEPUMEHT U aHAJIU3 IIOJyYEHHBIX PE3yJIbTaTOB;

- OIIPEEIATh KOHLEHTPALUIO PACTBOPOB;

- OIIPEECIIATh CBOMCTBA PACTBOPOB;

- paccTaBiATh K03()(PULHMEHTHI B OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIX PEeaKLUX;

- COCTABJIAITh TAJIBBAHUYECKUE IIPOLIECCHI, OINPENENATh SJICKTPOABUKYILYIO CUILY
raJjbBaHUYECKHUX JJIEMECHTOB;

- COCTaBJIIATH IIPOLECCHI HJIEKTPOJIN3A PACILIABOB M BOJHBIX PACTBOPOB JJIEKTPOJIUTOB;

- OIpeNeNATh KOJIMYEeCTBA 00pa3yroIuXCcs Ha 3JEKTPO1aX BEIIECTB PH IEKTPOJIU3E;

- COCTABJIAITh IPOLIECCH XMMUYECKOU U 2JIEKTPOXUMHYECKOU KOPPO3UU;

- noaoupaTh CocoObl 3alIUThl METAJUIOB OT KOPPO3UH.

MeToanyeckue peKOMeHAAUMH 110 U3YUYCHUIO MOAYJIS

[Ipu ocBoeHMM MOAYIISI HEOOXOAUMO:

- U3Y4YUTh Y4YeOHBII MaTepuan IO COOTBETCTBYIOIIEMY MOAYIIO TUCIUILIUHEI,
MCIIOJIb3YS JIEKIIMOHHBIM MaTepuai U JUTEpaTypy M0 TaHHON TEMaTHKE;

- aKIIGHTUPOBAaTh BHHMMAaHHWE HAa: COCTAaB pacTBOPOB; CIOCOOBI  BBIPAKEHUS
KOHLEHTPAllUd pacTBOPOB; AJIEKTPOJIUTHI M HEAIEKTPOJIUTHI, CBOMCTBA HERJIEKTPOJIUTOB U
3JIEKTPOIIMTOB; METO/IbI AIIEKTPOHHOTO OajaHca ¥ MOJypeakluii; ralbBaHMUECKUE MPOIIECCHI; paboTy
raJlbBaHM4YECKUX 1eMeHTOoB; pacueT J/1C; aHOqHbIE U KaTOJHbIE PEAKLIUU [IPH AJIEKTPOJIN3E; 3aKOHbI
@apanes; TUNBI M MEXaHM3MBbl Pa3IMYHBIX BHJIOB KOPPO3UHU; CIOCOOBI 3aIIUTHl METAIOB OT
KOPpO3UH.

- OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI:

16. KakoB Tun xumuueckod cBsizu B 3iekTpoiurax? Kakue sneKTpoauThl Ha3bIBAIOT
noTeHIuanbHEIMUA? cTHHHBIMA?

17. Hanmumure nuccorumaruto a) cynbdura HaTpus u 0) ruapodocdara Kajius 1mo mepBoi
Y BTOPOU CTYIICHSIM.

18.  BeIpa3uTe KOHCTAHTY AMCCONUAITUN OpTO(POCHOPHOI KUCIOTHI IO MEPBOM CTYIIECHH.

19.  Onpenenure crenens auccounanuu 0,001 M pacTBopa yKCyCHOM KHUCIIOTHI, €CIIU €€
Kn=1,74-10>.

20.  Yro mokasbiBaeT M30TOHMUYECKUH Kodpduuuent? Kakas cBs3b CyIIECTBYET MEXIY
CTEMEHBIO TUCCOLMAIINU AIEKTPOJINTA U U30TOHUYECKUM KOd(DPuImeHTom?

21.  Onmnpenenute TeMmmepaTypsl kumeHuss u 3amepsanus 0,01 m pactBopa cynbgata
HaTpUs, €CJIM CTENeHb TUCCOLMAlUU cocTaBsAeT 54%.

22.  Yro Ha3bIBaIOT MOHHBIM NPOHU3BEAEHUEM BO/IbI? UeMy OHO paBHO?

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

24, OnpenenuTe pacTBOPUMOCTh THAPOKCH 1A aMIOMHUHUS, eciu ero [P = 5,7-107%2,

25.  Paccumraiite ocMotndeckoe aasnenue 0,002 M pactBopa GeH307a IpH TeMIepaType
17°C.

26 Hanummure ruipoiauns cieayonmx cojaei U ONpeAeInuTe Cpely UX BOAHBIX PACTBOPOB:

NaNOs, ZnCly, NazS, CH3COONHL.



27.  TlokaxuTe CTpPOCHHWE MHULEIUIBI MPU MPHIMBAHUM H30BITKA pacTBOpa THAPOKCHIA
HATpHUA K paCTBOPY XJIOPHJIA [IMHKA.

28.  IlokaxxuTe CTpOECHUE MHUIIEIUIBI IPU IPUIMBAHUU N30BITKA XJIOPUIA IMHKA K PACTBOPH
THJPOKCH/IA HATPHSL.

29.  Kakyio cucremMy Ha3bIBaIOT HJIEKTPOXUMHUIECKOM?

30.  CocraBbTe cXeMy JBYX TalbBaHHUYECKHX 3JIEMEHTOB, B OJHOM M3 KOTOPBIX KOOAIBT

CIyXm1 Obl KaToJ0M, a B IPyroM — aHOJIOM. Hamummwre ypaBHEHUS peakiuii, MPOUCXOSMIINX ITPU
paboTe 3THUX IIIEMEHTOB.

31.  TanpBaHUYECKHIA JIEMEHT COCTOUT U3 XPOMOBOTO AIEKTPOa, morpyxenHoro B 0,01
M pactBop CrSOs, 1 cTaHIapTHOTO BOJOPOJHOTO AJIEKTpoAa. HanmuimmTe ypaBHEHUS SJIEKTPOIHBIX
npoiieccoB. Yemy paBHa ero 3.1.c.?

32.  KakuMm ypaBHEHHEM KOJMUYECTBEHHO OTHCHIBACTCS dIICKTPOIIN3?

33.  Yto paccuuTHIBAIOT ¢ TOMOIIBIO ypaBHeHUs: HepHera?

34.  CocraBbTe CXeMy JJIEKTPOJIM3a BOJHOTO PAcTBOpa XJIOPHJa HHKENs Ha WHEPTHBIX
AIIEKTPO/IAX.

35.  CocraBbTe CXEMBI JJIEKTPOJIN3a BOJIHOTO pacTBopa xsopuaa xxenesa (1), ecnu: a) anon
JKEJIe3HbIN; 0) aHOJ YTOJIbHBIMH.

36.  PactBop comepxur monsl Zn?*, Ni%*, Fe**, Cu®* B onuHaKkoBOii KOHIGHTpauuu. B

KaKOH ITOCJIEIOBATEILHOCTH 3TH METaJIJIbI 6y,[[yT BBIACIIATBCA IIPU SJICKTPOJINU3EC, €CIIU HAIIPSAIKCHUC
JOCTAaTOYHO JJIA BBIACIICHHA Jr000ro Merayuia?

37.  Beruucnmre Maccy HUKEIS, BBIICIMBIIETOCS HAa KATOIE IPH MPOITYCKAHUU TOKA CHUIION
20 A depe3 pacTBOp HUTpATa HUKEJSA B TECUEHUHU 22 YaCOB.

38.  Ilpum snexrponuse pactBopa conu onosa () macca kartona yBenwuniace Ha 4 1. Uto
MIPOU3OILIO MPHU 3TOM Ha OJIOBIHHOM aHoze?

39.  Paccuuraiite 00BeM KHCIOPO/a, KOTOPBIH MOXKET OBITh MOJTYYCH MPH JICKTPOIU3E
TOKOM 5 A B TE€UEHHE 2 4aCOB, €CIIU BBIXOJ 10 TOKY cocTaBisieT 85%.

40.  Ilpu mpox0oXJAEHUH Yepe3 pacTBOP COJM TPEXBAJCHTHOTO METaJlIa TOKa cuion 1,5 A

B TeyeHnu 30 MuH Ha Katoje Bbyienuiock 0,18 r meramia. Beruucinte MOJIIpHYIO Maccy MeTauia u
pacxo AMEKTPOIHEPTHH, €CIIM U3BECTHO, UTO HAIIPSHKEHUE B CETU paBHO 6 B, a BbIxoz no Toky 72%.

41. Kaxkoii KOHTaKT sABJIsIETCS HanboJIee KOPPO3MOHHOOMACHBIM s kese3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42. B koHTakTe ¢ KakuM U3 METAIIJIOB ME/Ib SIBJISIETCSI aHOAOM: XPOM, 30JI0TO, HUKEITb.

43. Hanumure snekTpoXxuMudeckue mpoiecchl (AHOIHBIN U KaTOIHBIN ), MPOTEKAIOIINE B

konTakte Al/CU B pacTBope XJI0puia HATPHsI.



1. OuneHo4HBIC CPeICTBA

7.1. IlacmopT OLEHOYHBIX CPEICTB

Cemecr Koxa xonTposmpyemoii HaumenoBanmue
P KOMMETEHIIHN (MU ee YACTH) OI[€HOYHOT0 CPeACTBA
4 OIIK-1 Kontposbabie padboTsr Ne 1-2

Ortuetsl o nadopatopHbIM padoTam Nel-2
[Tpomexxyrounsie TecThl No 1-14

Bomnpocsr k 3auety Ne 1-50

Tecrosrie 3aganus Ne 1-600

OIIK-5 Kontponsusie padotsr Ne 1-2

OtyeTsl 110 J1abopaTopHbIM padotam Nel-2
[Tpomexxyrounsie TecTsl No 1-14

Bormpocs! k 3auety Ne 1-50

Tecrossle 3amanust Ne 1-600

7.2. TunoBble 3aaHUsI MJIU WHBbIE€ MATEPHUAJIbI, HEOOXOUMBIE [IJIsl TEKYIEro
KOHTPOJISt

7.2.1. KourpoJabHas padora

Tunosbie npuMepsbI 3aaHUH

Kounrpoabnas padora Nel
Tema «KuHeTHKAa XUHMHYECKUX MPOLECCOB)» (TPaKTHUYECKOE 3aHsATHE 1)

Bapuanr 1

3ananue 1. DHeprus aktuBauuu paBHa 10 x/[x/Monb. Bo ckonbko pa3 U3MEHUTCS CKOPOCTh
peakuuy Ipy NOBBILIEHUH TeMieparypsl oT 27 1o 370C?

3ananue 2. B romorenHoi peakiuuu 2A + B — 2C nucxonHble KOHIIEHTPAUH KOMIIOHEHTOB
A u B cocraBisiu, COOTBETCTBEHHO: 5 U 3 MoJib/11. Paccunraiite, kak u3MEHHUTCS (110 CPaBHEHUIO C
HAYaJIbHOM) CKOPOCTh PEaKIIMU, KOT1a KOHIIEHTpanus BemecTBa A coctaBuT 10% OT HCXOQHOM.

3amanune 3. Kak usmenutcs ckopocts peakiuu N2 + 3Hz < 2NHs, ecnn 06beM rasosoit
CMECH YBEIHYUTH B 2 paza’?

3ananue 4. Bo cKOIbKO pa3 yBEIMYUTCS CKOPOCTh PEAKLUU TP MOBBILIEHUH TEMIIEPATypPhbl
Ha 300C, ecu y=4?

3ananue 5. [Ipu 500C HekoTOpas peakius 3aKkaHUMBaAETCs 3a 3,5 yaca. 3a CKOJIBKO BPEMEHU
3akoH4HUTCs peakius rmpu 850C, ecnu TemnepaTypHbid KOd)PHUITUEHT peakiuu paBeH 2,57

KonTtpoabHnas pabora Ne2

Tema DiieKTpOXUMHYECKHE POLECChI (TPAKTHYECKOE 3aHATHE 2)

Bapmuanr 1

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

3ananue 2. Hanummre 3/1eKTpOAHbIE IPOLIECCHl U pacCUUTANTE KOJIMUECTBa, 00Pa3yIOIINXCs
Ha MHEPTHBIX AJIEKTPOJIaX BEUIECTB MPH AJIEKTPoin3e BoAHOro pactBopa MnClz npu nponyckanuu
25 A4 3yIeKTpUYeCTBa.

3amanue 3. PaccunTaiiTe pacxoj 3JIEKTPOIHEPTHH U BpeMsi, HEOOX0IUMOe IS TToTydeHus |
T Maprasia 3J1eKTponn3oM paciaBa MnSOs, npu cuiie toka 10 A, BeIXOAE 1o Toky 75% u
HanpspkeHuu 12 B.

3ananue 4. Hanumwure ypaBHEHHMS 3JEKTPOAHBIX IPOLECCOB, MPOTEKAIOUIMX IpU
AIIEKTPOXUMUYECKOI Koppo3un koHTakTa Fe/Cr B menouHol cpene.



Bamaune 5. Kakoit w3 xkoHraktoB — Fe/Cd wmm Fe/Ni — gBiugercs 0Oolee
KOPPO3HMOHHOOMACHBIM? OTBET MOATBEPAUTE PACUETOM.

Kpurepun oneHku:
- 3a KaXKJI0€ BEPHO BhINOTHEHHOE 3a1anue — 0,6 6aa. MakcumalbHOE KOJIMYECTBO

OasuoB — 3.

7.2.2. OT1yer 1o JIA00PATOPHOIi padoTe

JlaGoparopHas padora Nel «OnpenesieHne MOJIIpPHOM MacChl IKBUBAJIEHTA MeTAJLJIA)

Henab: onpenenenrne MoJasIpHONW Macchl SKBUBAJIEHTa METaJlIa HKCIIEPUMEHTAIbHBIM ITyTEM.

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

Omnpenenenre NPOU3BOAUTCS € MOMOUIBIO MprOopa (puc.l), COCTOSIIEro U3 U3MEPUTENBHOM
oropetku (1) Ha 25...50 My, nByxkoseHHOU npodupku OcTBanbia (2) ¥ ypaBHUTEIBHON CKISHKA
nuu O6ropeTku (3).

BbropeTku ykperuisitoTcs B IITaTUBE U 3aIlIOJIHAIOTCS BOJI0M. B HCX0JHOM COCTOSIHUM JKUIKOCTb
B cocyaax | u 3 momkHa HAXOIUTHCS Ha OJHOM ypPOBHE.

Pucynox 1. Cxema mpubopa Jyisi onpeeseHus MOJISPHON Macchl SKBUBaJIeHTa MeTauia: 1 —
U3MepuTeNbHas OropeTKa, 2 — AByXKoJieHHas mpooupka OcTBanbaa, 3 — ypaBHUTENbHAsA OlOpeTKa

1. B omHo u3 konen mnpoOupku OcTBampaa (2) MOMECTUTE HaBECKy MeTaa,
MOJIYYeHHYIO y JJabopaHTa.

2. B npyroe xoneHo Ha 1/4 gactb ero 00bémMa HasleliTe pacTBOP COJSTHOM KUCIIOTBHI.

3. [TnoTtHo 3akpoiiTe npodbupky OcTBanpia (2) mpoOKoil U 3aKpenuTe e€ B ITaTUBE.

4. [TpoBepbTe mnpuOOp Ha TEePMETHYHOCTb, JUIsI YEro YpaBHUTENbHBIA cocyn (3)

nogaumuTe Ha 10...15 cM u 3akpenuTe B 3TOM MojoxkeHuH. Eciu npubop repMeTryeH, TO ypOBEHb
KHUJIKOCTH B HEM OcCTaeTcs MOCTOSHHbIM. Ecnmu mpubop He repMeTudeH, MpoBephTe, IUIOTHO JIU
3aKkpbITa npodupka OcTtBasibaa (2) npoOKOH.

5. VYcranosure 6ropetky (1) u cocyn (3) Takum 00pa3oM, 4TOOBI KHUAKOCTH B HUX
HaXOJMJIach Ha OIHOM ypoBHEe. OTMEThTE MOJI0XKEHHE YPOBHS KUJIKOCTH (MeHHCKa) B Oropetke (1) —
V1.

6. OCTOpOKHO MMOBEPHUTE IPOOUPKY (2) TaK, YTOOBI KUCIIOTA MEPEIUIach B KOJIEHO, I
HaXOJUTCS METaJl.

7. [Tocne mosHOro pacTBOPEHUS MeTaslla MPUBEAUTE MOJI0KEHHE KUKOCTH B OIOpETKe
(1) u cocyze (3) kK OTHOMY YPOBHIO.

8. TodHO OTMETHTE TOJIOKEHUE MEHHUCKA XKUAKOoCcTH B OropeTke (1) — V2. Onpenenure
00BEM BBIJICIUBIIETOCS BOAOPOA.



9 OTMeThTe MoKa3aHus TepMOMeTpa U 6apomeTpa.

10.  PesynbTaThl 3aMepoOB 3aHECUTE B TAOIHITY 1.
11.  JlaBieHMe HACBHIIIEHHOTO BOJASHOTO Mapa BHIMUIINATE U3 TaOIUIBI 2 IPU TEMIIepaType
OTIBITA.
12.  IlpuBeaurte 00BbEM BBIICIMBIIETOCS BOJIOPOIA K HOPMAIbHBIM YCIOBHUAM (H.y. — P° =
760 mm. pr. cT., T° =273 K):
o o o
PHZVHZ _ PHZVHZ o PHzVHzT
= : g o=
T T : TPy
2
13. PaccuuTaiite MOJIIpHYIO MacCy SKBUBAJIEHTa METAJLJIA:
o) o
Mye VHz . m. = mlvlevaH2
T \jo ' Ome o
m9Me V9H2 VH2

rje V;HZ = 11200 mu1/MOJIE — MOJIIPHBIN 00BEM IKBHBAJIICHTA BOJIOpOa (H.Y.).

Tabmuua 1
PesynbTathl 9KCriepuMeHTa
HaunmenoBaHue O0o3HaueHue 3HavycHue En. uamepenus
Hagecka merauia m r
YpoBeHb B OIOpPETKE /10 OMbITA V1 MJT
YpoBeHb B OIOpPETKE TOCIIE OTbITA V> MIT
O0beM BBIIETUBIIETOCS BOIOPO/Ia vV W, = Vo-V; MII
TemnepaTypa onbiTa t oC
TemnepaTypa onbiTa T=t+273 K
JlaBrieHre HACHIIIIEHHOTO BOJITHOTO Tapa h MM PT. CT.
ATMOc]epHOe 1aBIeHHE P MM PT. CT.
JlaBiieHue Boopoa P,, =P-h MM PT. CT.
Ta0nuua 2
JlaBrieHre HaCBIIIEHHOTO BOJISTHOTO Tapa
Temneparypa, °C HaBnenue Temneparypa, °C JlaBnenue
HACBIII[EHHOTO HACBIILEHHOTO
BOJISTHOTO T1apa, MM BOJITHOTO 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 SKBUBAJICHTa MeETalla METOJOM MOA0Opa BallEHTHOCTEH,
OTIpeNIeNnTe, KAKOW MeTaslT ObLT UCIIOJIb30BaH B OTIBITE.
15.  PaccuuTaiite OTHOCUTENBHYIO OLTUOKY SKCIIEPUMEHTA:
M., Mo,
A=+—"r 2 .100%
m3

meop

16.  CpenaiiTe BBIBOJ K paboTe.



JlabopaTopnasi pabora Ne2 «PacTBOpBI 2JIEKTPOJIMTOB

Henab: n3ydyeHre HEKOTOPHIX CBOMCTB BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB.

OnpIT 1. D/1eKTPONPOBOAHOCTH BOAHBIX PACTBOPOB

N3ydenue 31eKTpOpPOBOAHOCTH MPOBOASAT C MOMOUIBIO MPHUOOPA, COCTOSIIETO U3 JAMIIbI
HaKaJIMBaHUs, CTaKaHa C PaCTBOPOM, IpaUTOBBIX 3JIEKTPOI0B. OO 3IEKTPOIPOBOIHOCTH CYIAT O
HAJIMYUIO U UHTEHCUBHOCTH CBEUEHUS JIaMITbl HAKAJIMBAHHUS.

1.  Crakan émkocthio 50 Mt HanosHUTE HA 1/2 ero 00bEMa TUCTUIIMPOBAHHOMN BOJIOM.

2.  Bxuouute npubop B cerb. 3anummre HabmoaeHus. O0iagaer AUCTUIUTMPOBAHHAS
BOJIa AJIEKTPOIPOBOJIHOCTBIO?

3. Otxmounte npubop. [IpunoHsB KPHILIKY € JIEKTPOIaMU, BHECUTE B CTaKaH C BOJIOM
1-2 mmarenst U3MENbUYEHHOIO caxapa U rnepeMenianTe.

4.  Omnycrute 371€KTpoAbl B pacTBOp. Bxiounte npubop. 3anuimmre HaOIIOIEHUS.
SBisieTcst pacTBOp caxapa IPpOBOJHUKOM?

5. Ortxmounte npubop. B crakan €mkocthro 50 mu Hameiite Ha 1/2 ero oObema
0€3BOJIHOM YKCYCHOM KHCIIOTHI.

6.  OmycrtuTe 3JeKTPOJIbl, BKIIIOUKUTE MpUOOp. 3anuinre HabII01eHUS.

7. Ortkmounre npubdop. Otieiite U3 ctakaHa mpuMepHo 1/4 00bemMa yKCYCHON KUCIIOTHI,
no0aBbTe AUCTUIUIMPOBAHHON BOJBI JI0 MPEXKHETO 00bEMa, pa3MelainTe pacTBOpP.

8. Omycrute  amekrponsl.  Brmouute  mpubop.  HaOmromaiite — m3MeHeHHe
3IEKTPOIPOBOAHOCTH PaCTBOpA.

9.  TIloBropute pa3zbaBiieHHE PacTBOpa U OMPEACTICHHUE JIEKTPOIPOBOAUMOCTH €UIE pas.
B kxakyio cTopoHy cMeIIaeTcs paBHOBECHUE JUCCOIUAIIMU YKCYCHON KUCIIOTHI pu pa3zbasinenun? Kak
3aBUCHUT CTENIEHb JAUCCOLMALINN YKCYCHOM KUCIIOTHI OT pa30aBiieHus pacTBopa?

10. Orxnrounte npudop. B crakane eMkocThio 50 MIT IPUTOTOBBTE PACTBOP MOBAPEHHOM
COJIY, pa3MelaB B 25 Mil JUCTUJUIMPOBAHHOW BOABI 1-2 mmaresns XJiopyujaa HaTpusl.

11. Omnycrtute snekTpoAasl B pactBop. Brmounte npubop. IIpoBomuT nu pactBop
MIOBapEHHOM COJIM ANEKTPUUYECKUI TOK?

12. Cpenaiite BBIBOJ K OMBITY (0OpaTuTe BHUMAHUE HAa TUIBl XUMUYECKOW CBS3H B
BELIECTBAX, 3JIEKTPOIPOBOJHOCTh BOJAHBIX PACTBOPOB KOTOPHIX M3Y4ay B JAHHOM OIIBITE).

OnbIT 2. CMeneHue paBHOBECHS M CCOLUAIMH €1a00r0 3JIeKTPOJINTA

1.  Haneiite B 18e mpoOupku mo 5-7 kanens 0,1 H. pacTBOpa yKCYCHOM KUCTOTHI.

2. B xaxaywo npoOupky 100aBbTe MO OJHOM Kalule METHUIOBOro opaHxeBoro. Kak
OKPACHJICS. HHIMKATOP TOJI BAMSHHEM HOHOB H'?

3. OaHy npoOupKY OCTaBbTE B KaUE€CTBE KOHTPOJIBHOMU, B IPyTryto MpubaBbTe | mimarens
anerara Hatpust CH3COONa.

4.  IlepememaiiTe pacTBOp W CpaBHUTE LBET MOJYYEHHOTO pacTBOpa C LBETOM B
KOHTPOJILHOM TTPOOHpPKE.

5.  Hamummure ypaBHeHHE TUCCOIMAIINN YKCYCHOW KUCIIOTHI U BEIPQ)KEHUE KOHCTAHTHI €€
JUCCOLIMAINY.

6. OOBsCHHUTE, KaK CMEIIAETCs] paBHOBECHE TUCCOLMALMU CJIA00ro 3JIEKTPOJIUTa MpH
YBEJIMYEHUHU KOHILEHTPALlMU OJHOIO U3 BUJOB MOHOB 3TOr0 AekTponuTta? Kak MeHseTcs mpu 3ToM
€ro CTENEHb JUCCOLUaUu?

OnbiT 3. HanpasyieHne 00MeHHBIX HOHHBIX NPOLIECCOB B PACTBOPAX 3JIEKTPOJIUTOB

a) B CTOPOHY 00pa30BaHus ¢J1a00ro0 3JIeKTPOJIUTA

1.  Hanetite B 1Be mpoOupku mo 5-7 kanenpb 2 H. pacTBOpa TUIPOKCUIA HATPHUS.

2. B xaxnayro nobaBbeTe 1o ogHOU Karie GpenondranenHa. [lox BIussHUEM KaKUX HOHOB
dbeHondTanernH OKpacuiIcs B MaTMHOBBIH 1[BET?

3. B oagny npobupky mo06aBisiiTe MO KamjisiM 2 H. pacTBOpa COJSHOW KHCIOTHI, BO
BTOPYI0O — 2 H. pacTBOpa YKCYCHOM KHCIOTBI 1O 0OOeclBeUMBaHHSA pacTBopa (KOJIUYECTBO
U3PacXO0JJOBAHHBIX Karesb KHUCIOT OTCUUTATh!).

4. Yem oObsicHsieTcs Hcue3HOBeHME OKpacku? B kakom ciydae oOecrBeunBaHUE
pactBopa Hactynuio Owictpee? Ilouemy paBHOBecHEe MOHHOIO MpoOIlecca CMEIIAETCs B CTOPOHY



o0Opa3oBaHUs BOABI MPU HAIMYUU B JIEBOM YacTH PABEHCTBA MaJIOJUCCOIMUPOBAHHBIX MOJEKYI
YKCYCHOM KHUCIIOTHI?

0) B cTOpPOHY 00pa30BaHUA MAJIOPACTBOPUMOI0 BelleCcTBA

1. B omny npobupky BHecute 10 Kamenb pacTBopa XJIOpHAa Kaiblus, B Apyryro 10
Karelspb XJIOPHUia CTPOHIIHSL.

2.  JloGaBbTe mo 5-6 kamenb pacTBopa CepHOM KUCIOTHL. B o0eux nu mpoOupkax BbITaT
ocanok? OOBACHUTE pa3IUuus, MONb3YsACh BenuunHamu [1P 1ist cynb(aToB Kalblus U CTPOHIIUSA.

3.  JloGaBbTe B MPOOMPKY C pacTBOPOM COJH Kaiblusl 3-4 Karuid KOHUEHTPUPOBAHHON
cepHoii kucinoTsl. Habmonaiite o6pazoBanue ocagaka 1 00bSICHUTE IPUYMHY €T0 BBITIAICHUS.

4, Bpruncnure KOHIIEHTpAIMd HOHOB SO4%, HeoOXOomMUMbIe I OCaXACHUSI nOHOB Ca
u Sr®* u3 pactBopoB pasHoii (1 M) KOHLEHTpAIUH, eClU IIP 0, = 6,1-107°, 1P, = 2,8:107,

2+

OnbIT 4. I'uaposus coJiei

a) Onpenenenne pH pacTBOpoB coJeid

1. Hanecure kammo pactBopa NaNOs Ha MONOCKYy YHHMBEPCAJIbHOW HHAMKATOPHOMN
Oymaru.

2.  CpaBHUTE OKpacKy ¢ 3TaloHOM. 3anuiuTe BenuduHy pH pactBopa.

3. Ilposeaure ananorununbie onbIThl ¢ pactBopamu NaxCOsz, NaHCOs, Al(NO3)s.

4.  Kakas cpena B KaXJ10M U3 B3AThIX pacTBopoB? [Touemy?

0) Bansinue TeMnepaTrypsbl Ha cTelleHb THAPOJIN3a COJIN

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

2.  Baecurte B He€ 1-2 mmarers amerata HaTpUs U BCTPSIXHUTE MPOOUPKY.

3. Hob6aswte 1-2 kamnu ¢penondranenna. ObpaTute BHUMaHUE HA OKPACKY UHIUKATOPA.

4.  Harpeiite conepxuMoe NpOOMPKM B IUIAMEHH CHHUPTOBKH. JlaiiTe oOBscHeHHE
Hab01aeMoMYy sIBJIeHHI0. HanuimmTe ypaBHeHHE peakIiu.

5.  Oxyamute mpoOUpKy B XoJomHOM Boje. [lpowcxoguT nu CHOBa CMeEIIEHUE
paBHOBecHUsI?

6.  CpaenaiiTe BBIBOJ O BIMSIHUU TEMIIEPATYPhl HA CTETICHb THPOJIN3A.

B) Biusinue usmenenusi pH cpenbl Ha cTeneHb IHAPOJIN3A COJIH

1.  Baecute B mpobupky 10 xanemnb IUCTHIUIMPOBAHHON BOJIBI.

2. JloGaBpre 1-2 kpuctasuia xyopuzaa oinosa (II) wu  BeTpsxHuTe HPOOHPKY.
O6pasyroruiicst 6emblif 0caIo0K MpeacTaBisieT coboi 0ocHOBHYIO coub ojoBa (1) Sn(OH)CI.

3.  Hamummmwre nOHHOE ypaBHEHHE COOTBETCTBYIONIEH peaKluy THAPOIH3a.

4.  JloGaBbTe 5-10 kamenb pacTBOpa COJSHOM KHUCIOTHI, YBEIHUMUB 3TUM KOHIICHTPAITHIO
MOHOB Bojiopoza. PactBopuics nu ocanok? Kak nosnusiio ymenbiieHue pH pacTBopa Ha creneHb
THJIPOJIN3a COTH?

r) HeoOpaTumelii rugposimn3 coJiei

1. B npobupky HaneiTe 6-8 Kamenb pacTBOpa HUTPATa ATFOMUHUS.

2.  JloGaBbTe Takol ke 00beM pacTBOpa KapOOHATa HATPHSI.

3. OrmerpTe oOpa3oBaHHME OCaJKa THAPOKCHAA ATFOMUHUS M BBIIEICHHE ITY3bIPHKOB
okcupa yriaeponaa (IV).

4, Hanumure ypaBHeHus peakuuid. Crenaite BbIBOJ.

Kpurepun onenkmn:
- 3 0ayuta BEICTaBISIETCS CTY/ICHTY, €CJIM OTUYET BBITIOJHEH 0€3 3aMEeYaHHI;
- 2 06amna BBICTAaBISAETCS CTYJAEHTY, €CIIU B OTYETE COACPKATCS HEOOBIIIE HEJJOUETHI;
- 1 Gasut BBICTABISIETCSI CTY/ICHTY, €CITH B OTUETE COJIEPKATCS CYIIECTBEHHBIC OTHOKH B
pacueTax U B BBIBOJIE K paboTe;
- (0 GayuTOB BBICTABIISIECTCS CTYACHTY, €CJIH JIabopaTopHasi paboTa He BBITIOJIHEHA



7.2.3. Tunosble 3a1aHus NPOoMeRYTOYHOr0 TectupoBanus C/10 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

BriGepute oauH U3 4 BapuaHTOB OTBETA!

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

3aganue Ne2
Cpenu ykazaHHBIX BEUIECTB MPOCTHIMH SIBIISIIOTCS

BI)I6CpI/lTC OJHH 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.)

BbI6€pI/ITC OJUH U3 4 BAapUaHTOB OTBCTA:

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

3) HEJb3s1 CPABHUBATH

4) OJIMHAKOB U COCTaBIIACT 224 1

[Tonnseiii cOOpHUK TecTOB MO Kypcy «OOmass u HeopraHuyeckas Xumus 1» —
https://edu.rosdistant.ru/course/view.php?id=224



7.3.  OueHoYHbIe CpeACTBa 1Jisl MPOMEKYTOYHON aTTeCTAllMU MO MTOraM OCBOEHMA
AUCHMILTHHBI

7.3.1. Bompochl K NPOMEKYTOYHOM aTTeCTAIIUN

Cemectp 4

Ne Bonpocsl k 3auery
n/n

1 OCHOBHbIE MOHATHUSI XUMHUU: MOJIEKYJIa, aTOM, 3JIEMEHT, BEHIECTBO (IIPOCTOE, CI0KHOE),
SMIIUpPHYECKast, rpaduueckas, MOJICKyIsIpHas (OPMYJIbl BEIIECTBA, XUMHUCCKAsT PEaKIIHs,
CTEeXHOMETpUYecKuid K03 duimeHT

2 | Knaccudukamuss ¥ HOMEHKJIATypa HEOPTraHWYECKHX COCIUHEHWN: OKCHJIBI, KHCJIOTHI,
OCHOBAHMS, COJIH

3 | Crexuomerpusi. 3aKOHOMEPHOCTH M3MEHEHHsS U CHOCOOBI OIpe/eleHHs] KOJIUYecTBa
BerectBa. OCHOBHEIE omnpeaeneHus: GopMybHAs €IMHUIIA BEIIECTBA, MOJIb, TIOCTOSIHHAS
ABorazipo, MoJsipHas Macca, MOJSPHBIA 00BEM, MOJSIpHAs Macca XUMHUYECKOTO
HKBUBAJICHTA, MOJISIPHBIN 00HEM XMMHYECKOTO YKBUBAJICHTA.

4 | Konnu4ecTBeHHbIC 3aKOHBI IPOTEKAHWUS XHWMHUYECKHX PEaKIUH: COXPAaHCHHUsSI MAacChl
BEIIIECTB, MOCTOSTHCTBA COCTaBa, KPATHBIX OTHOIIEHUH, 00bEMHBIX OTHOILIIEHUH, ABOTaaApO
U CIIeJCTBUSA U3 Hero, MenneneeBa-Kianeiipona, 00beIMHEHHUI Ta30BbIN, MapIdaibHbIX
JaBieHuil JlanbToHa, 3aKOH 9KBHBAJICHTORB

5 | Teopun crpoenust aroma. CoBpeMeHHasi TEOpHUsl CTPOEHUSI aTOMOB. ATOMHBIE OpOUTAJIN.
KBanrtoBble uncia. [IpuHnumne ¥ npaBuiia 3aroJIHEHUS] aTOMHBIX OopOUTaeit

6 [Tepuoanueckuii 3akoH. Ctpykrypa [leproauueckoii TaGIUIbI

7 HepI/IO,I[I/ILIHOCTB W3MEHEHHUS CBOMCTB DJIEMEHTOB. PaCHPOCTpaHeHHOCTB XUMHNYCCKHUX
9JICMCHTOB

8 | Xumuueckasi CBSI3U: DHEPTUs, JJUHA, Yroll CBs3U. Buabsl xumuuyeckoil cBs3u. CBoiicTBa
KOBAJICHTHOH CBSI3U: HAIMpaBJICHHOCTb, HACBIIIACMOCTb, ITOJIAPHOCTD. Honnast cBs3b:
MOJISIPU3YEMOCTh M TOJISIpU3YyIolllee JeicTBUE. Meraminueckas CBs3b: 30HHAs TEOPUS
KpHcTajuioB. BogopoaHas cBsi3b

9 | Meron BaleHTHBIX CBs3ell, rubpuanzanus. Merosl MOJEKYISPHBIX OpOUTaIel: MopsaIoK
CBSI3M, MAarHUTHBIE CBOWCTBA MOJIEKYJI U HOHOB

10 Merton I'mnnecnu: MPOCTPAHCTBECHHOC CTPOCHUEC MOJICKYII 1 HOHOB

11 | MexmonekynspHble B3aUMOJICHCTBUS

12 | OcHOBHBIE MOHATHS U ONpEAETICHUS XMMUYECKOH TePMOANHAMUKHI: TEPMOJANHAMHYECKAs
cuctema (M30JMpPOBaHHAs, OTKpBITasA, 3aKpbiTas), (a3a, TOMOreHHbIE U TE€TEPOreHHbIE
CHCTEMBI, MapaMeTpbl COCTOSHUS (IKCTEHCUBHBIC, UHTEHCUBHBIE), (DYHKIIMH COCTOSIHUSA,
XUMHYECKMM  TEepMOAMHAMMUYECKUH Tpolecc (CaMONpOMU3BOJIbHBIN, pPaBHOBECHBIH,
HEpaBHOBECHBIN), (Da30BbIN Nepexo, BHYTPEHHS SHEPrus, TeIII0Ta, paboTa

13 | IlepBbIif 3aKOH TEPMOIMHAMUKHA W €r0 TNPHIOKEHHE K MpoIeccaM B HJCATbHOM rase:
U30XOPHOMY, H30TEPMHUYECKOMY, H300apHOMY

14 | Ilonsatue TtemaoBoro »(Qexkra XUMHUECKOW peakIuu: TerioBo 3¢ddekT peaxiuu,
TEPMOXUMHUYECKOE ¥ TEPMOTMHAMUYIECCKOE YPAaBHEHHSI, CTAHAAPTHBIE TEPMOIMHAMUIECCKHE
YCIIOBHS, CTaHJAPTHASI SHTAJIBINS PEAKIIUU

15 | CrannapTHble SHTAIBINKM 00pa30BaHUS U CTOPAHHUS BEHIECTB

16 | 3akou ['ecca u ciieacTBus U3 HETO

17 | Bropoii 3aK0H TepMOIMHAMUKHI. DHTPONHSI KaK (YHKITUS COCTOSIHUSI CHCTEMBI

18 TpCTI/Iﬁ 3daKOH TCPMOANHAMUKMU. AOCOIIIOTHBIC 3HAYCHHUS CTAHAAPTHBIX 3HTp0HHI>'I BCIICCTB

19 | Kpurepnn HanpaBI€HHOCTH CAMOTIPOU3BOIBHOTO MPOIIECCa B 3aKPBITOM CHCTEME

20 | Kunernka xumudeckux peaknnii. OCHOBHBIE TOHATHUS M OTPE/ICTICHUS




21 | OCHOBHOM MOCTYJIAT XMMHUYECKON KHHETUKHU

22 | Bousiaue Temnepatypbl Ha CKOPOCTh XUMHUECKUX PEeaKInit

23 | Teopernueckue NpeJCTaBICHUS O CKOPOCTAX AJIEMEHTAPHBIX PeaKIil

24 | OcoOeHHOCTH KMHETHKU TeTePOreHHBIX peakiuii. Peakium Ha rpaHuIle paszena TBepaoe
TEJIO — ra3 ¥ TBEPJI0€ TEJO — KUAKOCTh

25 | OcHoBbl karanu3a. OCHOBHBIC TOHSATHS M ONpeAeieHHs. MexXaHU3Mbl HPOTEKAHUs
KaTaJUTHYECKUX peaklui

26 | Xumuueckoe paBHoBecue. OOpaTHMble U HEOOpaTUMbIE XMMHUYECKHE peakuuu. Buasl u
0COOEHHOCTH XMMHUYECKOro paBHOBecHs. KonnuecTBeHHbIE XapaKTePUCTUKN XUMUYECKOTO
paBHOBECHS

27 | Bousiaue pa3nuuHbIX (AaKTOPOB HA XMMHUYECKOe paBHOBecHe. OCOOCHHOCTH ONMUCAHUS
paBHOBECHSI B TETEPOTreHHBIX CUCTEMAaxX

28 | Obmwme coricTBa pacTBOpoB. OCHOBHBIC IOHATHUS U ONIPEACTICHUS

29 | CnocoObI BeIpaKEHHUSI KOHIIGHTPAIIUH PACTBOPOB

30 | XuMuueckre paBHOBECHS B pACTBOPAX: COIbBATAIUS

31 | TepMoauHaMUYeCKUE XapaKTEPUCTUKHU Ipoliecca 00pa30BaHUs PACTBOPOB

32 | KonsuratuBHbIe CBOHWCTBA PACTBOPOB

33 | Biusiaue pa3nuysbiX (JaKTOPOB HA CBOMCTBA PACTBOPOB JIEKTPOIUTOB

34 | Jluccormanus ciaadbIX JIEKTPOIUTOB

35 | PacTBOpBI CHIIBHBIX JEKTPOIUTOB

36 | MonHble paBHOBECHS B BOJIHBIX PACTBOPAX AJIEKTPOIUTOB

37 | I'mpponu3 cojeii: Mo KaTHOHY, MO aHWOHY, MOJMHBIA Truaponn3. CTerneHb U KOHCTaHTa
THAPOIIN3a

38 | [IpousBeneHne pacTBOPUMOCTH. Y CIIOBHE 00pa30BaHUs OCaIKa

39 | HanpaBnenue oOMEHHBIX NMPOIIECCOB B pACTBOPAX DIEKTPOIUTOB

40 | OKHCAUTEIBHO-BOCCTAHOBUTEIbHbBIE peakIMi. MeToJ1 3J1IeKTpPOHHOr 0 OanaHca

41 | DnexTpoHbIE MPOILECChl: OCHOBHBIC OMPEICICHUS

42 | 3akonbsl Dapajnes

43 | TloreHnMaIBI DIIEKTPOXUMHUICCKON CUCTEMBI. J[BOIHOM JIEKTPUICCKUI CITOM.

44 | CrangapTHBIH BOJOPOJHBINA AJIEKTPOA. Psil CTaHIApTHBIX SJEKTPOIHBIX NOTEHIIMAJIOB
MeTauioB. YpaBHeHne HepHera

45 | XuMUYecKne M KOHIEHTPAllMOHHbIE TaJlbBAaHUYECKUE 3JIEMEHThL. JneMeHT Jlanusis-
Axobu

46 | Dnexrponns. [loTeHnman pa3nokeHus:, MOCIeT0BaTEILHOCTH MPOIECCOB HA AIIEKTPOAAX

47 | Knaccudukanus KOppo3MOHHBIX cpell, pa3pylieHuil u npoueccon. [lokazaTenu ckopoctu
KOPpO3HHU

48 | XuMuueckas KOppO3us: BUABI U Pa3HOBUIHOCTH

49 | DreKkTpoXuMUYecKasi KOPPO3Hs: TPUIHHBI U MEXaHNU3M BO3SHUKHOBEHHS

50 | 3amuTa OT KOPPO3UU: JIETHPOBAHUE METAIJIMUYECKUX MaTepUalIOB; U3MEHEHUE COCTaBa U
CBOWCTB KOPPO3MOHHOH CPEIbI; AIEKTPOXMMHUYECKAst 3aIIMTa: BUABI U MEXaHU3M JICHCTBUS;
3alUTHbIE MOKPHITHS: BUIbI, METOIbl HAHECEHHS U 00JIACTH TPUMEHEHHUSI

7.3.2. Kpurtepuu u HOpMbI OLleHKH
®opma
CemecTtp TpoBEACHMH . Kpurepuu u HopMbI OLIEHKH
NPOMeKYTOYHOM
aTTecTaliu
4 «3aYTEHO» Texkymuil peuTHHI COCTaBIsAET
55-100 GayoB




dopma

NpoBeIeHus!
Cemectp . Kpurepuu u HopMbI OLIEHKH
MPOMEKYTOYHOIM
arrecTaumu
3ager (1o «HE 3aYTECHO» Texymumii pedTuHr cocranisier 0-
HAaKOMUTEILHOMY 54 6amnoB

pPEUTHHTY)




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 OO0mast 1 HeopraHWYecKast XUMUsL: YICOHUK / Y4eOHuk 2020 9BC «Jlanb»
H.C. AxmeroB. — 11-e usn., crep. — CaHKT-
[TeTepOypr: Jlans, 2020. — 744 c. — ISBN
978-5-8114-4698-8.
2 | H.B. KopoBuH [u ap.]; mox | O6mas xumusi. Teopust u 3aaa4du : yaeOHOE Y4ebHoe mocobue 2022 OBC «Jlanb»
pen. H.B. Koposuna, H.B. nocobue s By3o / H.B. Koposun, H.B.
Kynemosa. Kynemos, O.H. T'onuapyk [u np.] ; moxg
penaknueir H.B. Koposuna u npod. H. B.
KynemoBa. — 6-e¢ wu3n., crep. — CaHKT-
[TetepOypr : Jlaws, 2022. — 492 c. — ISBN
978-5-8114-9026-4.
3 | B.B. Eropos Eropos, B. B. O6mas xumus : yd4eOHUK 15 VYueObHUK 2021 9BC «Jlanb»

By30B / B. B. EropoB. — 2-e¢ u3sn., crep. —
Cankr-IlerepOypr : Jlanb, 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. Yepuuxona, B.B. fxymes. — CaHKT-
[TetepOypr: Jlawp, 2014. — 469 c.: un. —
(Yuebnuku pansa  By3oB. CneuuanbHas
autepatypa). — ISBN 978-5-8114-1608-0.

2 | H.®. Crace Pemenne 3agau  no oOmedl  xumuu VY4eOHoe nocobue 2016 9BC «Jlanb»
[DnexTpoHHBIH pecypce]: yued. mocobue / H.
®. Cracs, A. B. Kopmrynos. — U3n. 3-¢, crep.
— Cankr-IlerepOypr: Jlans, 2016. — 168 c.:
wi. — (Yuebnuku st By30B. CrnennanabHas
auteparypa). - ISBN 978-5-8114-2274-6.

3 | K.IO. Tapxos O0mass ®w  HEOpPraHWYecKas  XUMHUS. Y4ebHoe mocobue 2019 OBC «Jlanb»
OKHUCIUTENbHO-BOCCTAHOBUTEILHBIC
peakuMu ¥  XMUMHYECKOE pPaBHOBECHE.
COOpHUK 3aaHWil M BapHaHTOB: y4eOHOE
nocoobue / K.IO. Tapxo. — CaHkr-
[TerepOypr: Jlanp, 2019. — 80 c. — ISBN 978-
5-8114-3302-5.

4 | H.H. ITaBnoB OO01w1ast 1 HeopraHuyecKast XUMUsl: Y4eOHHK / YueOHUK 2011 9BC «Jlanb»
H.H. IlaBnoB. — 3-¢ wu3m., wmcmp., AOM. —
Cankr-IlerepOypr : Jlanb, 2011. — 496 c. —
ISBN 978-5-8114-1196-2.




8.3. IlepeueHs npogeccHOHAIBHBIX 023 JaHHBIX M1 HHGOPMAIMOHHBIX CIPABOYHBIX
cHCTEeM

- byTtnepoBckue coolmieHust [DIeKTpOHHBIN pecypc] : MHOTOMpeaMeT. Hayd. KYpH. /
00O «/MuHOBanMOHHO-U3AATENIbCKUN oM «byTinepoBckoe Hacieauey». — DIEKTPOH. KypHal. —
Kazanp : OOO «/HHOBanmoHHO-U3AAaTENbCKUN q0M «byTiepoBckoe Hacieaue», 1999- . Pexum
noctyna K xypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHUS B MHTEpPECAaX YCTOMYMBOIO Pa3BUTHUA [DIEKTPOHHBIN pecypc| : MexayHap.
Hay4. )KypH. / Cubupckoe otnenenne PAH. — Dnexrpon. xypnan. — HoBocubupcek : M3naTenscTBo
CO PAH, 1999- . Pexxum nocryma K xkypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb MPOrpaMMHOI0 o0ecreYeHus!

Ne Hanmenosame IO PexkBHU3HUTHI L[OFOBPpa
n/n (mata, HOMep, CPOK J1elCTBHS)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpoxk
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUS — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpok
JeUCTBHS — OECCPOYHO

2 | Office Standard: norosop Ne 690 or 19.05.2015, cpox
Office Stdandard 2013 Russian OLP NL JeHCTBUS — OECCPOUHO
AcademicEdition
3 | Mirapolis Human Capital Management JHIIEH3HOHHBIH 1oroBop Ne 42/02/22-K ot
02.02.2022, cpox peidcTBHS — 70
31.08.2022

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

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB ISl IPOBEACHUS

/I | NPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHI,
NMOMELIECHHU /ISl CAMOCTOATEILHOMN

padoThHI 00yUaIUXCs (HOMEP ayTUTOPHH)

Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA

1 | Aynuropus BeG-KOHpepeHunit Cron IIPENOIaBaTeNIbCKU, JKpaH
2-405a TEJICBU3UOHHBIN, pOyTEp, CTOWKA Ul
TEJIEBU30pa, BeO.Kamepa, TpPaHCIApaHT-
NEPETSKKA, HIMpMa, HaYIIHUKH,
KOMIIBIOTEp C BbIXOJOM B HHTepHer,
XpOMaKen.
2 | Ayauropus st CaMOCTOSITETFHON paOOThI Croubl, CTyNbs, KOMIBIOTEPHI.
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