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COI''TACOBAHO

3aBeayronuii kKageapoit « JHEPreTHIECKUe MAIUHBI M CUCTEMBI YITPABICHUS

« _» 20 T. JILA. ITaBnoB
(noonucw) (U.0. Damunus)
YTBEPXJIEHO

Ha 3acemanuu neHTpa MeIMIIMHCKON XUMUU

(mpotoxomn 3acemanust Ne 1 ot «29» aBrycra 2022 1.).



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).

JIMCUMIUTMHBI U TIPAKTHKY, ISl KOTOPBIX OCBOCHUE JAHHOW JUCUHUILUIMHBI HEOOXOAMMO KaK
npeuecTByomiee: «MarepuanoBeieHre U TEXHOJIOT U KOHCTPYKLIMOHHBIX MaTepraioBy, «OCHOBbI
TUIPABINKU U TEPMOTUHAMUKI.

3. IInanupyemsie pe3yJbTaThl 00y4eHHUs
®opmupyemMbie U HNuauxaropsl
KOHTPOJINpyeMble AOCTHKEHU S IInanupyemble pe3yJbTaThl
KOMIIeTeHI[UH KOMIeTeHI Ui o0y4eHust
(Ko 1 HAMMEHOBAHUE) (K01 1 HAUMEHOBAHME)
OIIK-3. Crocoben | OIIK-3.6. 3HaTh: OCHOBHBIE MOHATHUS U 3aKOHBI
MPUMEHSITh JleMoHCTpUpYeT XUMUH, OCHOBHBIE 3aKOHBI
COOTBETCTBYIOLIHHA [IOHMMAaHHe B3alMOCBS3U MEX]y CTPOCHHEM H

(hbU3UKO-MaTEMaTHIECKUM
ammapar, METO/bl aHaJIn3a
" MOJICITUPOBAHHS,
TEOPETUYECKOTO "
AKCIEPUMEHTAIHHOTO
UCCIICIOBaHHUS
peleHIH
npodeccHoHaNBHBIX 331249

pu

XUMHUYCCKUX IIPOHCCCOB U
3HaHHC
OCHOBHBIX 3aKOHOB XMMHUH

XUMHUYECKUMH CBOMCTBAMH BCIIICCTB,
OCHOBHBIE 3aKOHOMEPHOCTH,
CONPOBOXKIAIOIINAE B3aUMOJICHCTBHUS
BEILIECTB

YMeTb: MIPUMEHSTD OCHOBHBIE
MOHSTHS ¥ 3aKOHBI XUMUU, OCHOBHBIE
3aKOHBI B3aUMOCBSI3U MEXIY
CTpOCHHEM U XUMHUYECKUMHU
CBOMCTBaMU  BEILIECTB; OCHOBHBIE
3aKOHOMEPHOCTH, COIMPOBOXKAAIOIINE
B3aUMOJCHCTBUS ~ BEIIECTB  MpH
penieHny npodeccuoHaNbHBIX 3aa4

Bnaners: cnenuallbHOM XUMHYECKOM
TEPMHUHOJIOTHEH, OCHOBHBIMH
IMOHATHSIMM M 3aKOHAMH XHMUH,
MEeTOJaMH aHaju3a paboThl 0OBEKTOB
npodecCHOHATEHON AESITeTbHOCTH U
OTpeJieJICHUusI  CBOMCTB  BEINECTB,
MEXaHHM3Ma UX Y4acTHus B MpoIeccax
XUMHUYECKOTO XapaKTepa




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

DopMbI
. TeKYIero
Moy (pasnemn) y‘leﬁn(])?"dnll)laﬁoTbl Hannﬂ(;?lzlﬁsizgep;%%;:)MT"" Cemectp 0611: | Banmer | Mutepaxtup,u.  KoHTpos
: (HaUMeHOBaHuUe
OlI€HOYHOI 0
Monyib 1. Jlexmms (JIek1)  |OcHOBHBIE MOHSITHS M 3aKOHBI XUMHUH 1 2 - -
CtpoeHue u [Ipaktuueckoe  |Pacuersl mo Gpopmynam 1 ypaBHEHUSIM 1 2 - - KoHTposibHas
cBorcTBa Bemectsa |3anstue ([Ipl) pabora Nel
Jlekius (JIek2) |OcHOBHBIE KIAacChl HEOPTaHHMUYECKUX 1 2 - -
BEIIECTB
[IpakTrueckoe  |ATOMHO-MOJEKYJISIPHOE YUEHUE 1 2 - - KontposbHas
zanstue (I1p2) aborta Ne2
JlabopaTtoproe  |OCHOBHBIE KJIACChl HEOPTaHUYECKUX 1 2 - - Otuer 1o
3ansaTue (JIabl) |BemiecTs mabopaTopHOI
padote Nel
Jlexmms (JIek3) | XuMuueckuii 5KBUBAJICHT 1 2 - -
IIpaktueckoe | XUMHUUYECKHUI S3KBUBAJICHT 1 2 - - KonTtponbHas
zanstue (I1p3) padota Ne3
JlaGopatopuoe  |OmnpeneneHue MOJISIPHOM MaccChbl 1 2 - - Otuer 1o
3anstue (JIaG2)  [dKBUBaJIeHTa MeTallIa mabopaTtopHoOit
padote No2
Jlexums (JIek4) |Ctpoenue atomoB. Ilepmommueckas 1 2 - -
cucrtema ssemMenToB J[.1. Menpaeneena
[IpakTrueckoe CrtpoeHue aToMOB 1 2 - - KontposbHas
3anatue (I1p4) padora Ne4
Jlexmms (JIekS) |Xumuueckass CBsA3b:  KOBaJCHTHas, 1 2 - -
MOHHAsI, METAJUTUYECKasi, BOJOPO IHAS
IIpaktueckoe | XumMuueckas CBS3b. 1 2 - - KoHTpoabHas
zanstue (I1p5) [IpocTpaHCcTBEHHOE CTPOCHHUE MOJIEKYJT padota No5




DopmMbI

. TEeKYIero
Moy (pasnemn) y‘leﬁn(])?"dnll)laﬁoTbl Hannﬂ(;?lzlﬁsizgep;%%;:)MT"" Cemectp 06: ¥ | Banmer | Murepaxrup,u.  KoHTpos
: (HauMeHOBaHuUe
OlI€HOYHOI 0
Moaynb 2. Jlexmms (JIek6) | Tepmomunammuka XUMHUYECKHUX 1 2 - -
TepMoauHaMuKa u mnpoueccoB.  @DyHKIUM  COCTOSHMS:
KUHETHKA BHYTPEHHSIS SHEPTUsl, SHTATIBIIUS
XUMHYECKUX Jlexums (JIek7) |DyHKIMM ~ COCTOSHUSA:  DHTPOMUS, 1 2 - -
[POLIECCOB sHeprus  I'mb0ca. Hamnpasnenne
MIPOTEKAHUS XUMHUECKHUX peaKInii
JlaGopatopHoe Omnpenenenne SHTAIBIINN PEAKIIMU 1 2 - - Otuer 1o
3ansaTue (J1a63) lmabopaTopHOH
padote Ne3
IIpaktnueckoe  |TepMoaMHAMUKA XUMUYECKUX PEAKIIMI 1 2 - - KonTposbHas
3ausatue (I1p6d) paboTa Ne6
Jlexmms (JIek8) |Xumuueckas kuHeTHKa. BimsHue Ha 1 2 - -
CKOPOCTB XUMHYECKUX peakuuii
KOHIIEHTPALIUH, 1aBJICHUS
Jlexums (JIek9) |BnausHMe Ha CKOPOCTh XHUMHYECKHX 1 2 - -
peakuui TeMIeparypsl,
KaTaJInu3aTOpPOB. XUMHUYECKOE
Jlaboparoproe  |CKOpPOCTh  XHMHYECKHUX  pEaKIUH. 1 4 - - OTtyer no
3anstue (JIab4) |Xummueckoe paBHOBecue (om. 1, 2) lmabopaTopHOH
pabote Ned
IIpaktnueckoe  |KuHeTHKAa XUMHUYECKHX pEaKIUA 1 2 - - KonTposbHas
sanstue (I1p7) pabota No7
Moayns 3. Jlexums (JIek10) |PactBopel.  CrocoObl  BBIpaKECHHS 1 2 - -
PactBops! 1 KOHIIEHTPALIUN pPacTBOpOB.
PIEKTPOXUMHUYECKUE KomnnuratuBHble CBOMCTBAa pacTBOPOB
[TPOIIECCHI [IpakTnueckoe CriocoObl  BBIpaXKEHHUsSI KOHIIEHTPAITUH 1 2 - - KoHTtposnbHas
zanstue (I1p8&) pacTBOpOB padota Ne§




DopmMbI

. TeKy11ero
Moy (pasnemn) y‘leﬁn(])?"dnll)laﬁoTbl Ha"M(;}'llzlﬁsi}(:gep;?(q);:)MT"" Cemectp 06: ¥ | Banmer | Murepaxrup,u.  KoHTpos
: (HauMeHOBaHuUe
OlI€HOYHOI 0
[IpakTnueckoe CgoiicTBa paCTBOPOB HEAJIEKTPOJIUTOB 1 2 - - KonTposbHas
zanstue (I1p9) padota Ne9
Jlexmms (JIek11) |CpoiicTBa pacTBOPOB 3JIEKTPOIHUTOB: 1 2 - -
JUCCOLMAIMs. MOHHOE IIPOU3BEJICHUE
BOJIbI, MPOU3BEICHUE PACTBOPUMOCTH,
TUAPOIIN3 COJIEH, HaIlpaBJICHUE
OOMEHHBIX PEaKIuii
JlaGopaTopHoe PacTBOpBI 37E€KTPOIUTOB 1 2 - - Otuer 1o
3ansTue (J1ab5) mabopaTopHOI
abote No5
[IpakTnueckoe CBoiicTBa pacTBOPOB JICKTPOJIUTOB 1 2 - - KonTponbhas
zanstue (I[Ip10) padota NelO
Jlexmms (JIek12) |OxucnuTenbHO-BOCCTAHOBHUTEIIbHBIC 1 2 - -
peaxkuuu
[IpakTnueckoe OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 2 - - KonTponbhas
sanstue (Ilpll) |peakuun pabota Nel 1
JlabopaTtopHoe  |OKHCIUTETHEHO-BOCCTAHOBHUTEIIbHBIC 1 2 - - Otuer 1o
3ansTue (JIab6) |peakuuu mabopaTopHOI
pabote Ne6
Jlexmus (JIek13) |DmekTpoxuMUYecKue CHUCTEMBI. 1 2 - -
["anpBaHMYECKHE DIIEMEHTHI
Jlexums (JIek14) |Dnexktponn3 paciiiaBOB W BOJHBIX 1 2 - -
pactBopoB. 3akoHbl Dapajes
Jlexums (JIek15) |Koppo3ust meramioB. Xumudeckas u 1 2 - -

AIIEKTPOXMUMUYECKAsT
CnocoObl  3aIUThI

KOPPO3HSI.
METAJIJIOB oT




DopmMbI

. TeKy11ero
Monyar (pasnen) y‘leﬁn(])?"dnll)laﬁoTbl Hamﬂ(;}'llzlﬁaizgep;%%;::)MT"" Cemectp 0611: ¥ | Banmer | Murepaxrup,u.  KoHTpos
: (HauMeHOBaHuUe
OlI€HOYHOI 0
JlaGopaTopHoe Koppo3zus merannos 1 2 - - Otuer 1o
3anstue (J1ab7) mabopaTopHOI
padote No7

[IpakTuueckoe DIIEKTPOXUMUS 1 2 - - KonTponbhas

sanstue (I1p12) pabota Nel2

Jlexuus (JIek16) | Xumuueckue CBOMCTBA METAIIOB 1 2 - -

[IpakTuueckoe XHUMHUYECKUE CBOMCTBA METAJIIIOB 1 2 - - KonTtponbHas

3anstue (I1p13) padota Nel3

[IpakTrueckoe HtoroBass KoHTpoibHas paboTa 1O 1 2 60 - KonTtponbHas

sanstue (IIp14) |kypcy pabota Nel4

[IpakTnueckoe Ntorosoe 3ansitue 1 2 30 -

sanstue (IIpl5)

CamocrosrenbHas| U3ydeHne TeopeTndeckoro marepuana 1 99,75 - -

pabora (Cpl) Mo Kypcy JEKIHH, TMOArOTOBKa K

UTOTOBOMY TECTUPOBAHHUIO (3aUETY)

ITocemaemocts | Ilocemaemocts 1 - 10 IIpucyrcrBue Ha

(ITcmr) BaHATHUAX

[Ipomexxyrounas |IIpomexyrouHas arTectanus (3a4er) 1 0,25 - - Bormpocs! k 3a4ery

arrectanus (ITA) Ne 1-50

Tect utoroBeiii | IToroBoe TecTupoBaHue 1 2 100 - TecToBBIE 3aaHU

(Th) Ne 1-1160

Hroro: 180 200

Cxema pacuera ntoroporo 6amia «(Cymma + Tep)/2» - cymma 0aiioB 1o BceM yueOHBIM MEPOTIPUATHSAM, IPETYCMOTPEHHBIM B Kypce + cpeiHee
apu(pMETHYECKOE TI0 BCEM MPOMEXKYTOUHBIM TE€CTaM, IPOBOAUMBIM yepe3 OT.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Mpu peanu3anuu AMCHUILIMHBI HUCIOJB3YETCS TEXHOJOTHS TPAAWIIMOHHOTO OOy4YEHHUS —
opraHu3aIys yaeOHOTo IMpoIiecca B By3e, OCHOBaHHAas Ha JIGKITMOHHO-CEMHUHAPCKO-3a4eTHOH (hopmax
oOydenus. K ¢opmam oO0ydeHUsT OTHOCATCS JICKIIUH, MIPAKTUYECKHE U JIAOOpaTOpHBIC 3aHATHUS, a
TaK)K€ caMOCTOATENbHAss paboTta. Ha JeKkmusax MCHOJIb3YIOTCS HATJISAHBIE M CIOBECHBIC METOJIBI
o0ydeHus1, Ha TPAKTHYECKHUX U Ja00paTOPHBIX 3aHITHUSIX — HATJISIIHEBIC, CIOBECHBIE U TIPAKTHYECKUE
MeToabl. O1ieHnBaHNE 3HAHUHA CTYICHTOB MPOU3BOIUTCS 110 OATEHO-PEUTUHTOBOM CHUCTEME.

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

TeMbl JJeKIIUOHHBIX 3aHATHI:

OCHOBHBIE TTOHSITHUSA M 3aKOHBI XUMHH.

OCHOBHBIE KJIaCChl HEOPTaHUYECKUX BEIIECTB.

XHUMHUYECKHUI DKBUBAJICHT.

Crpoenune atomoB. [lepuoauueckas cucrema snementoB J[.M. Menaeneena.
XuMudeckasi CBsI3b: KOBAJICHTHAs!, HOHHAsI, METAJUTMYECKasi, BOJAOPO/IHASL.

Tembl NIpaKTHYECKUX 3AHATHIA:

Pacuets! o hopmynaM U ypaBHEHUSIM.
ATtomHO-MoJeKysipHoe yueHne CTpoeHue aToma.
XVWMHYECKUI YKBUBAJICHT.

CrpoeHue aTOMOB.

Xumuyeckas cBs3b. [[poCcTpaHCTBEHHOE CTPOECHHE MOJIEKYII.

Tembl 1a00paTOPHBIX 3AHATHI:
OCHOBHBIE KJIaCCHI HCOPTraHNYCCKUX BCIUICCTB.
Onpenenenre MOJISIPHOM MacChl 5KBUBAJICHTa METajlia.

N3y4yuB 1aHHBIA MOAYJb, CTYAEHT J10JIKEH:

UMETh MPEJICTaBIIEHNE 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XMMHH; KIIACCU(UKAIIUN BEIIECTB;
CTPOEHHUH aTOMa; TUIaX XUMUYECKOU CBS3H.

3HATh:

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

- OCHOBHbIE 3aKOHBl XMMHUHU (COXpPAHEHMsI MaccChl, MMOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOIICHUH, ABOTajpo, ypaBHeHHe MeHnaeneeBa-Knaneiipona, 00beJMHEHHBIN Ta30BbIi 3aK0H);

- COBPEMEHHYIO KOPIYCKYJISIPHO-BOJHOBYIO TEOPHIO CTPOEHHUS aToMa; KBAHTOBBIC
YHClia, MPaBUiia U MPUHIIUITBI COCTABJICHHS SJIEKTPOHHOW KOH(UTYpAITH XUMHUYECKOTO JIEMEHTA;

- TUIIBI XUMUYECKOW CBSI3U (MOHHYIO, KOBAJIEHTHYIO, METAJUIMYECKYIO, BOJIOPOAHYIO),
UX CBOICTBA U XapaKTEPUCTUKH;

- IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIL.

YMeTh:

- MPOBOAUTH XUMUUECKHM SKCTIEPUMEHT U aHAJINU3 MOTYYCHHBIX PE3yJIbTaTOoB;

- MPOBOJIUTH KOJIMYECTBEHHBIE PACUETHI 110 YPABHEHUSIM XUMUYECKHUX PEaKIIUii;

- COCTaBJISITh 3JIEKTPOHHYIO KOH(MUTYpAIINIO0 XUMUYECKUX 3JIEMEHTOB;

- ONpeNeNsATh TUIl XUMUUYECKOU CBSI3U B BEILIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOCHHUE;
COCTaBJISITh CTPYKTYPHYIO (GOPMYITy BEILIECTBA.

MeToauyeckue peKOMeHIaAMHU 10 U3YUYEHUI0 MOIYJIsl



[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- U3y4ydTh Yy4YeOHBIH MaTepuan IO COOTBETCTBYIOIEMY MOAYNIIO JAUCHUIUIUHBL,
MCIIOJIb3YS JIEKIIMOHHBIM MaTepUal U JUTEPATypy MO JAHHON TEMATHUKE;

- AaKLIICHTUPOBATh BHMMAHME HA: OCHOBHBIX IIOHATHAX UM 3aKOHAX XHMMMWH,
KJaccU(UKAMU BEIIECTB; OOLIMX XWMHYECKHUX CBOMCTBAaxX BEILIECTB OJHOTO KJAacca; CTPOCHUHU
aToMa; KBAHTOBBIX YUCIIAX; COCTABIEHHUU DJIEKTPOHHON KOH(QUIYpalluM XUMHUYECKUX 3JIEMEHTOB;
TUIIAX XUMUYECKOHN CBS3H; IPOCTPAHCTBEHHOM CTPOEHHH MOJIEKYI.

- OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI:

1. Uro Takoe oTHOCUTENBHAs aToMHas Macca? PaccunTaiiTe OTHOCUTENbHYIO aTOMHYIO
Maccy cepbl, eciu m(S)=5,3-10% r, am(C)=2,0-103 r.

2. PaccuuTaiite aOCOMIOTHYIO MacCcy MOJEKYJIbl CEpHOM KHCIOTBI, €ClIH ee
OTHOCHUTEJIbHAS MOJICKYJIsIpHAs Macca paBHa 98.

3. OTtHocuTenbHAs MIIOTHOCTh ra3za IO BOAOPONY, coiepsamiero 27,27% yriaepona u
72,73% xucnopona, paBHa 22. OnpeneauTe OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO MacCy ra3a M €ro
XUMHUYECKYI0 (hopmyIy.

4. OTHOCUTENBHBIC TNIOTHOCTH Ta30B MO BO3MyXY paBHbL: a) 0,9; 0) 3,17. Onpenenure
Maccy | 1 kaxzoro rasa.

5. Onpenenure, Kakoil 3To0 Metai, ecnu 1,6 T kKanbuus U 2,615 © IBYXBaJIEGHTHOTO
MeTaJljla BBITECHSIOT U3 KUCIOTHI OJJMHAKOBBIA 00BEM BOJOPOIA IPH OJHHUX U TEX YK€ YCIOBHUSIX.

6. Xnopun Metamia conepxut 69% xmopa. OTHOcUTENbHAs aTOMHAs mMacca MeTajlia
paBHa 47,9. Onpenennure CTENEHb OKUCIEHHS 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 3J1eKTPOHHBIE KOH(GUTYPALIMH AaTOMOB 3JIEMEHTOB C OPSIKOBBIMU
HoMepamu 15 u 23. YkakuTe BaJIEHTHBIE AJIEKTPOHBI ITUX 3JIEMEHTOB.

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

10. VYV Kakux W3 HUKE MPUBEICHHBIX MOJIEKYJ XMMHUYECKHE CBSI3M HMMEIOT MOJISPHBIN
xapakrtep: Oz, CO, HF, N2, NH3.

11. Ornpenenure BaIGHTHOCTh AJTIOMUHUSI B OCHOBHOM W BO30Y)KJICHHOM COCTOSTHUSIX.

12. Uemy paBHa Macca 1 MOJIb 3KBUBAJICHTOB 0JIOBA B PEAKIIUSIX €T0 BOCCTAHOBIICHUS: Q)
Sn** +2e = Sn**; 6) Sn*" +4e = Sn’

13. PaccuuraiiTe MOJSpHYIO MacCy 3KBUBAJ€HTAa JKelle3a B COCAUHEHMSX €ro ¢
KHCITIOpOJIoM, coaeprkaiux a) 70 u 0) 77,8% xenesa.

14. Onpenenure SKBUBAJIEHT U MOJSIPHYIO MAacCy SKBHBAJIEHTa HOHOB JKelle3a B
NpUBE/IeHHBIX peakimsx: a) Fe’™ +1e = Fe?"; 6) Fe** + 30H = Fe(OH);

15. Paccuuraiite MOJIIpHYIO Maccy 3KBUBajeHTa MeTaiia, eciu 0,029 r ero BHITECHSIOT

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

TeMbl JIEKIMOHHBIX 3aHATHI:

TepMmoauHaMuKa XUMUYECKUX IpoueccoB. DyHKIMM COCTOSHUSA: BHYTPEHHSsS JHEPIusd,
JHTAJIBIINA.

OyHKIIUN COCTOSIHUS: SHTpomus, sHeprust [ md6ca. HampasneHue nmpoTeKkaHusi XUMUYECKHX
peaKuuii.

XuMruecKass KUHETHKA. BiusHHE Ha CKOPOCTh XUMHYECKHUX PEAKLHU KOHLUEHTPALWH,
JIaBJICHMUSL.

BinsHue Ha CKOPOCTh XMMHUYECKUX PEAKLUM TEMIIEpaTypbl, KaTalu3aToOpoB. XUMUYECKOE
paBHOBECHE.

TeMbl NpakTUYECKUX 3aHATHIA:



TepMoaMHaMHKAa XUMUYECKUX PEAKLIAMN.
KuneTnka XuMHYECKUX pEaKIuu.

Tembl 1a00paTOPHBIX 3AHATHI:
OrnpezenieHne SHTAIBIINN PEAKLIUH.
CKOpOCTh XMMHUYECKUX PEaKIMil. XUMHUYECKOE PAaBHOBECHE.

HN3y4yuB 1aHHBIA MOAYJb, CTYAEHT J10JIKEH:

UMETb MPEJCTAaBICHUE 00 SHEPreTUYECKUX U3MEHEHHX B CUCTEMAaX, B KOTOPBIX MPOUCXOIUT
B3aMMOJICHCTBHE MEXKAY BELIECTBAMH; CKOPOCTH XHMHUYECKHX peakuuid U MeTojgax ee
peryIupoBaHHUsL.

3HATh:

- TEpMOJIMHAMHYECKUE (YHKIMU COCTOSHUS, CIOco0 U3 pacyera (3akoH ['ecca u ero
CJICJICTBHE);

- BIMSIHAE TEMIIEpPaTypbl HAa BO3MOXKHOCTb MPOTEKaHMs PEAKIMUA B 3aBUCUMOCTH OT
YHUCIIEHHBIX 3HAYEHUH SHTAIBIINU U SHTPOIHH PEaKIUH;

- BJIIMSIHUE HAa CKOPOCTh XMMHUYECKOH PEeaKIMM KOHLEHTPAIMH (3aKOH JIEHCTBYIOIIUX
Macc);

- BJIMSIHHE HA CKOPOCTh peaklUuu Temreparypsl (mpasuio Bant-I'opda u ypaBHeHue
Appenuyca);

- BJIMSIHAE HAa CKOPOCTh PEAKLIUU KaTaJINu3aTOPOB;

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

yMeThb:

- MPOBOAUTH XUMUUECKHM SKCTIEPUMEHT U aHAJINU3 MOJTYYEHHBIX PE3yJIbTaToB;

- OTIpeNeNIATh BO3MOXXHOCTh MMPOTEKAHMSI PEaKIINH;

- peryinMpoBaTh CKOPOCTh XUMHUUECKON PEaKIIHH.

MeTtoanueckue peKOMeHIAINH M0 H3YYEeHHIO MOTY.JIst

[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- U3yYUTh Y4YEOHBId Marepuaj IO COOTBETCTBYIOLIEMY MOJAYIIO JUCHUILIHHBI,
UCIIOJIb3Ysl JICKLIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE;

- aKIIEHTHPOBATh BHUMaHHE Ha: JHTAJBIUH OOpa30OBaHUs, CrOPaHUS M DPEaKIny;
SHTPOIIMHU BELIECTBA M peakIMu; FHepruu [mb0ca; KUHETHUECKUX YpPaBHEHUSAX IS TOMO- U
TeTEPOrCHHBIX ~PEaKIMil; DHEPrMU aKTHBAIlMM; OCOOCHHOCTSX IIPOTEKAaHHs TI'eTepOreHHBIX
IPOLIECCOB; XUMUYECKOM PABHOBECHH U CIIOCO0AX €r0 CMEIICHHSL.

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1. IIpn coemunenun 3,2 r xene3a ¢ kuciaoponom Bbeiaenuiock 40 x/bx Terua.
Paccuunraiite sHTaNnpnM0 00pazoBaHus okcua xenesa (II).

2. PaccuuTaiite TEMI0TBOPHYIO CIOCOOHOCTH METaHa.

3. PaccunTaiiTe KONMYECTBO TeMsa, KOTOPOE BBIIENHUTCSA NpH cropanud 50 m> cMecH,
cocrosen u3 50% kucnopoaa, 25% Bogpopoaa u 25% yriekuciaoro rasa.

4. Caenaiite BBIBOJI O BO3MOXKHOCTH CaMOIPOM3BOJIBHOTO MPOTEKaHUSA PEaKIUH B
CTAHIAPTHBIX YCIOBHUAX, ecd u3BecTHO, uTo AH,Y = - 293 xJIx, AS,” = 27 JIx/K.

5. Paccunraiite suTanbnuio peakiuun: 2NaOHs) + H2SO40) = Naz2SOsey + 2H20 ).

6. Onpenenure 3HAKM W3MEHEHHUS DSHTAIBIMM M OHTPOIMU JUIS  CJIEAYIOLIETO
TepMoruHamuyeckoro npounecca: 2Howr) + Oz = 2H20 .

7. B kakux ciydasx SHTaJbNMs CTOpaHUs IIPOCTOrO BEIECTBA paBHA JHTAIBIIUU
00pazoBaHMs CIOXKHOTO?

8. Kax BeIpakaercs CKOpOCTbh XMMHUYECKOHN peakliy IO 3aKOHY JEHCTBYIOLIMX Macc B
TOMOTEHHBIX U F€TEPOre€HHBIX PeaKIusX?

9. Omnpenenute oOIIMIA U YACTHBIE MOPAIKU IO KOMIIOHEHTaM CIICAYIOIIEH XUMUYECKOM

peakiuu: 2C2Hg + 702 — 4CO2 + 6H>O0.



10. Bo ckonpko pa3 M3MEHHUTCS CKOPOCTh peaklMH MPU U3MEHEHHH TEeMIepaTyphbl Ha
30°C, ecnm y = 3,0?

11. Kak u3mMeHuTCs vnp razodaznoii peakiyn 2A + 3B = 2C npu yBennMueHUH J1aBICHUS
B 2 paza?

12. IToueMy vrp peakunu Na + HoO — otnmgaercs ot vy peakuuu Ca + H2O —?

13. Hanumure MaremaTnyeckoe BhIpaKEHUE sl CKOPOCTH TpsiMor peakiuu CaO ) +
COz(r) — CaCOs3(s).

14. N3menenne kakux (akTOPOB BBI3OBET CMEIICHUE PaBHOBECHS 0OpaTUMOM peakIuu

. 0 _ .
N2 +3H2 ¢ 2NH3; AH | =-92 x/Ix B CTOpOHY MPAMO#t peakuun?

15. BbrurcnuTe MCXoIHbIe KOHIIEHTPAIIUU BEIECTB, €CIIU PaBHOBECHBIC KOHIICHTPAIIUU
m3BecTHBI: 2NO + Cl; > 2NOCI, [NO]=1,5 momns/n, [Cl2]=1 mons/1, [NOCI]=0,5 mons/mn.

Mopnyasb 3. PacTBOpBI M 3JIEKTPOXHMHYECKHE MPOLecChI

TeMBI JJeKIIMOHHBIX 3aHATHI:

PactBopel. CriocoOBl BhIpa)K€HUS KOHIIEHTpAIMUd pacTBOpoB. KosumuratuBHbIE CBOMCTBA
pacTBOpPOB.

CBoiicTBa pacTBOPOB 3JEKTPOJIMTOB: JMCCOLMALMSA. HOHHOE IPOU3BENCHHUE BOJBI,
MPOU3BEICHNE PACTBOPUMOCTH, THAPOIIN3 COJICH, HAMPaBICHHE OOMEHHBIX PEaKIUi.

OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

DNEeKTPOXUMHUYECKUE CUCTEMBI. ['aibBaHUYECKHE SJIEMEHTHI.

DJIEKTPOJIN3 PACILJIABOB M BOAHBIX pacTBOpoB. 3akoHbl Dapanes.

Koppo3us MeramnoB. XuMmuueckas U IJIEKTpOXUMHUYECKas KOppo3us. CrocoObl 3allUThI
METAJVIOB OT KOPPO3HH.

XUMHUYECKUE CBOMCTBA METAJLIIOB.

Tembl NpaKTHYECKUX 3AHATHIA:

CrniocoObI BEIpayKEHUSI KOHIICHTPAIUH PACTBOPOB.
CBoiicTBa pacTBOPOB HERJIEKTPOIUTOB.
CgoiicTBa pacTBOPOB JICKTPOIUTOB.
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
DJIEKTPOXUMHUS.

XUMHUYECKUE CBOMCTBA METAJLIIOB.

HToroBas KoHTpoJIbHAsE paboTa MO Kypcy.

Tema j1a00paTOPHBIX 3aAHATHIA:

PacTBOpBI 271EKTPOIIUTOB.
OKHCIUTENBHO-BOCCTAHOBUTEILHBIC PEAKIIUH.
Koppo3us metanos.

H3yunB faHHBIA MOAYJIb, CTYIEHT J0JI7KEH:

UMETh IPE/CTaBIEHUE O PacTBOpPax; O CHOcO0axX BBIPAKEHMSI KOHLUEHTpPALMM pPacTBOPOB;
CBOWCTBaX pacTBOPOB; 00 OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIX DPEAKLUAX; SICKTPOXUMHUECKUX
Ipoueccax: ralbBAHUYECKUX, dJIEKTPOJIN3a, KOPPO3HH.

3HAThb:
- COCTAaBHBIC YaCTHU PACTBOPOB;

- KOJIMYECTBEHHOE BBIPAYKEHUE COCTaBa PaCTBOPOB;
- CBOICTBa paCTBOPOB HEIJEKTPOIUTOB U IJIEKTPOIUTOB;
- HampaBlieHue OOMEHHBIX MPOIIECCOB B PACTBOPAX AJIEKTPOJIUTOB;



- METOAbl  YpaBHMBAHUS  OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil  (MeTon
3JIEKTPOHHOT0 OajaHca v MOJypeaKIuii);

- rajJbBaHMYECKHUE MPOLIECCH U padOTy raJlbBAHUYECKUX JIEMEHTOB;

- JIEKTPOJIN3 PACIIaBOB U BOJHBIX PACTBOPOB JIEKTPOJIUTOB;

- 3aKOHBI 3JIEKTPOJIN3A;

- BUJIbI KOPPO3UU U MEXAHU3MBbI UX IPOTEKAHHUS;

- CHOCOOBI 3alUTHl METAJUIOB OT KOPPO3HUH.

- IIPOBOJIUTH XUMUYECKHUM DKCIIEPUMEHT U aHAJIU3 II0JyYCHHBIX PE3yJIbTaTOB;

- OTIpEeNeNATh KOHIICHTPAIIUIO PACTBOPOB;

- OTIPE/ICIIATh CBOMCTBA PACTBOPOB;

- paccTaBisITh KOOQPHUIMEHTH B OKHCIUTEITHHO-BOCCTAHOBHTEIBHBIX PEAKIIUX;

- COCTaBIATH TajJbBaHUYECKUE IIPOLECCHI, OIPEAEIATh DIEKTPOABUKYIIYIO CHILY
raJlbBAaHUYECKUX AJIEMEHTOB;

- COCTaBIISITh MPOIIECCHI DIIEKTPOIIN3a PACILIABOB M BOJHBIX PACTBOPOB AIIEKTPOIIUTOB;

- OTIPENeNATh KOJIMYECTBA 00PA3YIOIINXCS Ha 3JICKTPOIaX BEIISCTB IPH JICKTPOITU3E;

- COCTaBIISTh MPOIECCHl XUMUUYECKOHN U AIEKTPOXHUMHUYECKON KOPPO3HH;

- moaAOUpaTh CIOCOOBI 3aITUTHI METAJIJIOB OT KOPPO3HH.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MOTY.JIsI

ITpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- W3yYUTh Y4YEOHBII Marepuaj IO COOTBETCTBYIOLIEMY MOJAYIIO JUCHUILIHHBI,
UCIIONIB3Ys JICKIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE,

- aKIIEHTHPOBAaTh BHAMAaHUE Ha: COCTaB PacTBOPOB; CIIOCOOBI  BBIPAXKCHUS
KOHICHTpAalMK paCTBOPOB; OSJICKTPOJUTBI U HCIJICKTPOJIUTHI; CBOMCTBA HCIJICKTPOJIUTOB U
ANIEKTPOJIUTOB; METOJBI AJIEKTPOHHOTO OallaHca M MOJTypeaKuii; ralbBaHHYECKUE TPOIIECCHL; padoTy
raJbBaHUYECKUX IeMeHTOB; pacyeT J/IC; aHOIHBIE ¥ KaTOAHBIC PEAKLIUH IIPH SJICKTPOIIN3E; 3aKOHBI
dapazes; THOBI ¥ MEXaHW3MBl PA3IMYHBIX BHIOB KOPPO3HWH; CIOCOOBI 3aIlUTHI METAIOB OT
KOPPO3HH.

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

16.  KakoB TN XMMHMYECKOH CBsI3U B 3jekTposnurax? Kakue 37€KTpOoNMTHI Ha3bIBAIOT
noTeHIManbHeIMU? UcTHHHBIMU?

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

18. BripasuTe KoHCTaHTY quccoranuu opropocdopHoil KUCIOTHI IO IEPBOM CTYIICHH.

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

20. Urto moka3wiBaeT M30TOHWYECKUM Kod(pduiment? Kakas CBsA3b CYIIECTBYET MEXKIY
CTETIEHBIO JUCCOLMAINH JIEKTPOINTA U N30TOHUYECKUM K03 purimeHTom?

21. Onpenenure TemrepaTypbl kuneHus u 3amep3anums 0,01 m pactBopa cynbdata
HaTpUs, €CJIA CTENEHb IUCCOLMALUU cOCTaBIAET 54%.

22. Uto Ha3bIBaIOT 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.  OmpejenuTe PacTBOPHMOCTH M'MIPOKCU/IA ATIOMUHESA, eciu ero I1P = 5,7-10732,

25. Paccunraiite ocmotnueckoe nasnenue 0,002 M pactBopa OeH301a Mpu TeMIiepaType
17°C.

26. Hanummure ruiponus cienyrommx coyieil v onpeenTe Cpeay UX BOJHBIX PAaCTBOPOB:
NaNOs, ZnCl,, Na>S, CH3COONHa4.

27. [Tokaxxute CTpoeHWE MUIEIUIBI MPU NMPUIMBAHUK H30BITKA PAacTBOpA THAPOKCHIIA

HaTpHs K paCTBOPY XJIOPHUIA LIUHKA.



28. [Tokaxxute CTpOeHHE MUIEUIBI TPH TPWINBAHUK H30BITKA XJOpUAA IMHKA K
pacTBOpH TUIPOKCHUIA HATPUSI.

29.  Kakyro cuctemy Ha3bIBaOT IEKTPOXUMUYECKON?

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 JIEKTPOIU3?

33.  Yro paccuuThIBaIOT C MOMOLIbIO ypaBHeHus1 HepHera?

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

35.  CocrtaBbTe CXEMBI AJIEKTPOIN3a BOJAHOTO pacTBopa xjopuaa xenesa (II), ecnu: a) anon
KeJNEe3HBI; 0) aHO| YTOJbHBIM.

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. Brluncnure Maccy HUKes, BBIAEIUBILIETOCA HA KaTOJE IIPU IIPOITYCKAHUH TOKA CUIJION
20 A depe3 pacTBOp HUTpaATa HUKENSA B TEUECHUU 22 YaCOB.

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

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

40.  Ilpu npoxoKJIE€HUU Yepe3 pacTBOP COJIM TPEXBAJIEHTHOIO METajlja ToKa cuioit 1,5 A

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

41.  Kakoii KOHTaKT SIBJIsIETCS HanboJiee KOppo3noHHOOIacHbIM J1s xene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42. B KOHTakTe ¢ KaKuM U3 METAJUIOB MEJIb ABJISIETCS aHOJIOM: XPOM, 30JI0TO, HUKEIIb.

43. Hanummre 371eKTpoXuMHYECKHE TTPOIECCHl (AHOIHBIA U KaTOMHBIN ), TPOTEKAIOIIUE B

koHTakTe Al/Cu B pacTBOpE XJ0pHuaa HATPHUS.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue

Cemect
p (WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA

1 OIIK-3 Kontponbabie paboter NoNe 1-14
OtueTsl o 1abopaTtopHbIM padoTam NeNe
1-7

TecTtoBsie 3aganust NeNel-1160

Bomnpocsr! k 3auety NeNel-50

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

7.2.1. KoHTpoJbHas padoTa

Tunossle npuMepsbl 3a1aHUM

Tema «Pacuersl o (popmMy1amM H ypaBHEHHAM

Bapuanrt 1

3amanue 1

HazoBute mo mexayHapoaHOW HOMEHKIAType cienytomue Bemiectsa: Oz, Fe O3, Ca(OH)o,
H2S0s.

3amanue 2

IIpousBennute pacueTsl IO YPaBHEHUIO peakluu (H.Y.):

7r 121 X, T y, I

Zn) + HClp-p) = ZnClagp) + Ha).

3amanue 3

Omnpenenure NpoLEHTHOE COAEpKaHue Kanus B MaHraHare kanus KoMnOa.
3amanue 4

Onpenenure 06bem 40 T metana CH4 npu Temnepatype 18°C u nasnenuu 1,2 atm.
3amanue 5

Hanummre ypaBHEeHUs peakivil, XapaKTepU3yIOIIKE CIEAYIOIINE IPEBPALLEHU:
Ca —Y Ca(OH), Ca —2 5 CaCl,

Ca —3 CaCO; Ca —% 5 CaO

Tema «ATOMHO-MOJIEKYJISIPHOE YYeHHEe»

Bapuanr 1

3amanue 1

Okcun umHkKa coaepxkut 19,66 % wmacc. kucnopona. Paccuurtarh MOJSIpHYIO Maccy
SKBHUBAJICHTA I[UHKA B OKCH/IE.

3ananue 2

Paccunrtate 06bem 20 kr ammuaka (NH3) pu H.y.

3aganue 3

Paccunrtate 06beM, koTOpHI 3aHuMaeT 150 r ammuaka (NH3) mpu 330 mm.pr.ct. 1 470C.

3aganue 4

Paccunrarh 00beM BO3/1yxa, HEOOXOAUMBIi asist cxxuranus 1 kr 96 %-noro cnupra (C2HsOH).

3aganue 5

Omnpenenuts Maccy kapobamuaa NHoCONH», kotopast moTpedyercst 4To0bI BHECTH B TIOUBY
70 xr a3oTa.



Tema « XuMHUYECKHUIT IKBUBAJIEHT»

Bapuanrt 1

3amanue 1

Onpenenure XUMUYECKUN SKBUBAJIEHT (hochopa B ciieayronux coequnenusx: P2Os, P20s.

3ananue 2

Onpenennre XMMUYECKHE SKBUBAJIEHTBI U MOJISIPHBIE MAacChl SKBHUBAJIEHTOB CIENYIOLINX
BeriecTB: FeoO3, Cu(OH)2, H3PO4, Al2(SO4)s.

3amanue 3

Omnpenenure YUCIO MOJIb U YUCIIO SKBUBAJIEHTOB B 280 T cepHOil kucinotsl H2SO4.

3amanue 4

Onpenenure 00beM 2,8 SKBUBAJICHTOB yriekucioro raza CO: (H.y.).

3amanue 5

Okcun umHkKa coaepxkut 19,66 % wmacc. kucnopona. Paccuurtarh MOJSIpHYIO Maccy
SKBUBAJICHTA IUHKA B OKCHUJIE.

Tema «CTpoeHnue aTroma

Bapuanr 1

Jlst snementoB 37 u 79 Ilepuoamnveckoit TabIUIIbI

3amanue 1

Ompenenure cOCTaB aToOMa: KOJIMYECTBO MTPOTOHOB, JIEKTPOHOB, HEHTPOHOB.

3amanue 2

CocraBpTe AJIEKTPOHHYIO W Tpaduueckyro (Hopmyiy 3JIEMEHTa, ONMPEACIIUTEe CEMEHCTBO
AJIEMEHTa U BAJICHTHBIE JIEKTPOHBI.

3amanue 3

CocTtaBbTe OpMyTy BBICIIETO OKCHA M ONIPEIEIUTE €r0 XapaKTep.

3amanue 4

Omnpenenute HAOOP KBAHTOBBIX YUCEI IS TOCIICTHETO SJIEKTPOHA DIIEMEHTA.

3amanue 5

Omnpenennure MOIOKEHUE DJIEMEHTA B MEPUOIUYECKON TAaOIUIlE U CPABHUTE €r0 pPaauyc u
3JIEKTPOOTPHUIIATEHHOCTD C PAANYCAMH M 3JIEKTPOOTPHUIIATEILHOCTSIMU COCETHUX aTOMOB.

Tema «XumMuveckas cBsi3b. [IpocTpaHCcTBEHHOE CTPOECHUE MOJIEKYJD)

Bapmuanr 1

Js BemectB LiF, PHi;, BeCly, monb3ysach B3HAUYCHHUSIMH DJIEKTPOOTPHIATEIIBHOCTEN
AJIEMEHTOB:

3amanue 1

Omnpenenure TUN CBSI3U B MOJIEKYJIaX.

3amanue 2

PaccmoTpuTe 06pazoBaHre XUMUYECKOH CBA3H B MOJIEKYJIaX MO METOAY BaJICHTHBIX CBSI3EH.

3amanue 3

Jlnist TpeThel MOJIEKYJIbl PACCMOTPUTE THOPUAN3ALIMIO IICHTPATILHOTO aTOMa.

3amanue 4

Omnpenennure NpoCTPaHCTBEHHOE CTPOEHUE MOJIEKYII.

3amanue 5

CocrtaBbTe CTPYKTypHBIE ()OPMYITBI BEIIECTB.

Tema «TepMoaMHAMUKA XUMHYECKUX pPeaKIUii»

Bapuanrt 1

3amanue 1

[Ipu B3aumopericteun 10 1 azota ¢ 20 m Bomopona (H.y.) Bbyaenuioch 29 kJ[k tema.
PaccuuTarh SHTaNBINIO 00pa30BaHUs aMMHAKA.

3amanue 2



OnpeieuTh BO3MOXKHOCTb BOCCTaHOBJIeHHs okcua THTaHa TiO2q anmromunnem npu 1500°C
o peakiuu: TiO2w) + Alwy — Tiw) + ALO3w).

3aganue 3

OnpenenuTh BO3MOXKHOCTh BOCCTaHOBJICHHS oOkcuaa THTaHa TiOrk) aTIOMUHHEM IpU
CTaHJAPTHBIX YCIOBUAX 10 peakiuu: TiOxw) + Alw) — Tiw) + ALO3 ).

3aganue 4

PaccunTaTh KOJIMYECTBO TEMIOBOH YHEPIHH, BhIAENIsOmEiics pu cropanun 20 M> Ta30Boi
cMmecH, coaeprkaniei 20 00. % stana C2Hs 1 80 00. % mponana C3Hs.

3amanue 5

PaccuuTath TemnoTBopHyto criocoonocts 6yrana C4Hio.

Tema «KnuHeTHKa XMMHUYECKHX peaKkuiDy

Bapuanrt 1

3amanue 1

Hauanbnas xonuentpamus PCls B peakuun: PCls < PCl3 + Cla cocrasnsier 0,2 mons/i1. K
MOMEHTY HAaCTyIUIEHHsI paBHOBecus mnpopearupoBano 50% wucxonHoro BemiectBa. Haiitu
PaBHOBECHbBIEC KOHILIEHTPAIIMU BEIIECTB U KOHCTAHTY PABHOBECHSI.

3amanue 2

Kak w3amenntcs ckopocth peaknuu N»> + 3H> <> 2NHs, ecnu o0bemM ra3oBoii cMecu yBe-
JUYUTH B 2 paza?

3aganue 3

Bo CKONBKO pa3 yBEIMUHUTCS CKOPOCTh PEAKIMM TIPU MOBBIIEHHH TemmepaTypsl Ha 30°C,
eciu y=4?

3amanue 4

Cmech ra30B HaJ yIieM B COCTOSHMHM XMMHYECKOTO PaBHOBECHUs IMPHU JlaBiieHUH 1,2 aT™M u
1100 K umeer cocras % (00.): W.,=48,96, W, ,=2,07, W, =48,96. Paccunrars Kp, K. n AG

peakuun: Cir) + H O < CO + Ha.

3amanue 5

Oueprust aktuBanuu paBHa 10 x/[x/Moib. Bo cKoJIbKO pa3 H3MEHHUTCS] CKOPOCTh PEaKIH IPU
TIOBBIIIEHUHN TeMmepaTypsl ot 27 10 37°C?

Tema «Cnoco0bl BbIpaKkeHUs] KOHIEHTPAIUM PACTBOPOB»

Bapmuanr 1

3amanue 1

605,09 r cynbpara xene3a Fea(SOs)s pactBopmwin B 907,67 r Boabl u nonyumnu 1044 mn
pacTBOpa, Uil KOTOPOIO PacCYUTATh: MOJIAPHOCTH, HOPMAaJIBHOCTh, MOJISUIBHOCTB, HMPOLEHTHYIO
KOHIIEHTPAINIO, MOJBHYIO 100 Fex(SO4)s.

3amanue 2

Onpenenuts MIOTHOCTH 12,7%-r0 pacTBOpa MEIHOIO KyIOpOcCa, MCIOJB3Ys CIPAaBOYHBIE
JTaHHBIE.

3amanue 3

Onpenenutb 00beMbl 8%-r0 U 26%-T0 pacTBOPOB a30THOM KHCIOTHI, HEOOXOAUMBIE IS
npurorosieHus 500 mi 20%-ro pacTBOpa a30THOM KHMCIIOTHI.

3aganue 4

Kakoii o6vem Bonbl Hy:kHO npwinth K 300 r 16%-ro pactBopa cynbdara HaTpus s
nostyueHus 6%-ro pacrsopa 3Toil conu?

3amanue 5

Yemy paBHa MOJISIPHOCTh pacTBOpa CEPHOW KUCIIOTHI, €Clii Ha TUTpoBaHue 50 mi pacTBopa
cepHOM KucaoThI 3aTpadeHo 30 mi 0,5 H. pacTBOpa rUAPOKCHIA HATPUS?

Tema «CBoiicTBa paCTBOPOB HEIJIEKTPOJIUTOBY
Bapuanr 1



3ananue 1. B kakux o6beMax Hy)HO cMemath stunenrmukoidb CoHeO2 (p=1,1088 r/em?®) u
BOJY, 4TOOBI MONYUHTh 2 7 aHTH(pH3a, TeMrepaTypa 3amepsanus kortoporo -5°C. ITToTHOCTH
anTH(pHU3a IPUHATH paBHOit 1 r/cm’,

3ananue 2. Beruucnure ocmorudeckoe nasienue 4% pactBopa caxapa Ci2H22011 pu 20°C,
ecJIi TJIOTHOCTH pacTBopa pasHa 1,014 r/cm?.

3amanue 3. JlaBneHue mapa Boxbl Haj pacTBOpoM Hednektposmrta npu 100°C paBHo 95,76
kIIa. CKOIbKO MOJIb BOJIBI IPUXOAUTCS HA OJIUH MOJIb PACTBOPEHHOT'O BEIIECTBA B ’TOM pacTBOpe?

3amanue 4. PactBop, comepxammii 3,8 r ioga B 100 r xmopodopma, kunut npu 61,78°C.
Omnpexnenute cocTaB MOJIEKYIBI H0/1a, €CIIM TeMIepaTypa KureHus xaopodopma pasHa 61,20°C.

3aganue 5. PaccumTailiTe KpHOCKONMMYECKYIO KOHCTAHTY I[MHKA, €CJIM IMPUMECh 0JIOBA B
konudecTse 1,1% TOHMKAET TeMIepaTypy ero IiabieHus Ha 3,66°.

Tema «CBolcTBa pacTBOPOB JIEKTPOJIMTOB

Bapuanrt 1

3amanue 1. Onpenenure cpeay BOAHOTO pacTBopa cynbpura kanus KoSOs. O6ocHyiiTe OTBET.

3ananue 2. PaccunTaiiTe Temneparypy KUIEHHsS U KpUCTAIM3auuKu 8% BOJHOTO pacTBOpa
XJIOpUJIA KaJlusl, CTENEHb IUCCOLMAMU KOTOpOro 85%.

3amanue 3. PaccunTaiiTe MpOIEHTHYIO KOHIIEHTPAIMIO HACBHIIMIEHHOTO PAacTBopa Cyibhuaa
kaamust, ecma [1P o= 7,9-1077,

3ananue 4. Paccuuraiite pH 0,5% pactBopa HCN. IInoTHOCTH pacTBOpa cunTaTh paBHOM |
I/MIL

3amanue 5. OmnpesenuTe OCMOTHYECKOE JABIEHHE pacTBopa xjopuaa kambius mpu 30°C,
ecsu B 250 mi1 pacTBopeHo 15 r comnu, creneHs aucconuanuy Kotopoit cocrasisger 86%. IlnotHOCTH
pacTBopa cuuTarh paBHou 1,1 r/mi.

Tema «OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI»

Bapuanr 1

3aganue 1. VYpaBHANTE  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHYIO  PEAKLIHMI0  METOJIOM
nostypeakuuii. Onpeaenure TUI OKUCIUTEIbHO-BOCCTAHOBUTENIbHON PEAKILIUU:

HCIO4 + H>SO3 — HCI + H2SOa4.

3amanue 2. VYpaBHAHTE  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHYIO  PEAKLHUI0  METOJOM
nonypeakuuil. OnpeaenuTe TUIT OKUCIUTETbHO-BOCCTAHOBUTEILHON PEAKIUN:

KMnO4 + NO + H2SO4 — MnSO4 + NO; + K»2SO4 + H20.

3aganue 3. YpaBHAWTE  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHYIO  PEAKLIHMI0  METOJIOM
nostypeakuuii. OnpeaenuTe TUI OKUCIUTEIbHO-BOCCTAHOBUTENILHON PEaKIIUU:

Cr(NO3); + NaBiO3 + HNO3; — H2Cr207 + Bi(NO3)3 + NaNOs + H»O.

3amanue 4. VYpaBHANTE  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHYIO  PEAKLHUIO  METOJOM
nonypeakuuil. OnpeaenuTe TUIT OKUCIUTETbHO-BOCCTAHOBUTEILHON PEAKIUN:

As>S3; + HNO3; — H3AsO4 + SOz + NO» + H2O.

3aganue 5. Omnpenenure HaNpaBlICHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON pEaKIUH,
OHHC&HHOﬁ CHGI[YIOH_II/IMI/I HO.HypeaKLII/ISIMI/I, " COCTAaBbTC ypaBHeHHe:

Zn0»* +2H,0 + 2e — Zn+ 40H7; ¢°=-1,22 B

CrO4* + 4H,0 + 3e — Cr(OH); + 50H7; ¢° =-0,13 B.

Tema «jeKTpoXuUMHS»

Bapuanrt 1

3amanue 1

Boruuciute DJIC TraibBaHMYECKOTO AJIEMEHTA, HAMKMCaTh MPOILIECCHI, MPOUCXOMSIINE Ha
anekrponax: Cr/ CrClz, 0,01 mons/nt // 0,001 mons/n, CrCla/ Cr.

3amanue 2



Hanucath 35meKTpoiHbIe MPOIIECCH U PacCUUTATh KOJIMUYECTBA 00PA3yIOIMIUXCSl HA MHEPTHBIX
9JIEKTPOJIaX BEIIECTB MPH AJIEKTpoJM3e BoaHoro pactBopa MnCly mpu mpomyckanuu 25A-4
AJIEKTPUYECTBA.

3amanue 3

Paccunrarh pacxoj 3NMEKTPOIHEPTUU U BpeMsl, HEOOXOIUMOe ISl MOTydeHus | T Maprafia
31eKTposn3oM paciiaBa MnSO4, ipu cuite Toka 10 A, Beixoae no Toky 75% u Hanpsbxkenun 12 B.

3aganue 4

Hanucath ypaBHEHHUS AJIEKTPOAHBIX MPOILIECCOB, MPOTEKAIOIIUX MPHU AIEKTPOXHUMUYECKOU
Koppo3uu KoHTakTa Fe/Cr B 1meno4yHoit cpene.

3amanue 5

Kakoii n3 kontaktoB — Fe/Cd nnu Fe/Ni — sBisiercst 6oiiee KOppO3HOHHOOMACHBIM?

Tema «XuMH4YeCKHe CBOICTBA METAJLVIOB)

Bapuanrt 1

3amanue 1

CocraBbpTe ypaBHEHHUS PEAKIUH B3aMMOJICUCTBHUS KOHIICHTPHUPOBAHHOM, pa30aBIICHHOM,
OYCHb pPa30aBICHHON A30THOM KHUCJIOTHI C MarHueM. YpaBHSNTE ypaBHEHHUS pEaKIUil MEeTOI0M
3JIEKTPOHHOTO OajaHca.

3ananue 2

CocraBpTe ypaBHEHHS PEaKIMi B3aUMOJICHCTBHUS KOHIICHTPUPOBAHHON W pa30aBIICHHON
CepHOM KUCIIOTHI C MarHUEM. Y paBHANTE YpaBHEHUS peakIil METOJJOM 3JIEKTPOHHOTO OanaHca.

3amanue 3

CocraBbTe ypaBHEHMsI peakLUii B3aMMOJECHCTBHS BOJbI C MarHUeM. Y paBHANTE ypaBHEHUS
peakuuii MeTOIOM 3JIEKTPOHHOTO OaaHca.

3aganue 4

CocraBbTe ypaBHEHHUS pEaKlMil B3aUMOJICUCTBUS pacTBOpa THAPOKCUIA KAl C MarHUEM.
VYpaBHANTE ypaBHEHUS pEakIMii METOJIOM 3JIEKTPOHHOTO OanaHca.

3amanue 5

PaccmotpuTe mporecchl, MIpoTeKaroIie B FETEPOreHHON CUCTEME: OJI0BO + HUTPAT TUTaHA
(III). YpaBHsiiTe ypaBHEHHs peaKIUii METOIOM AJIEKTPOHHOTO OajaHca.

Kpurepumn oneHku:

- OLICHKAa «3a4T€HO» BBICTABIISIETCSA CTYJEHTY, €CJIM BEPHO BBINNOJHEHBI 3-5 3a1aHuii
KOHTPOJILHON PabOTHI,

- OLICHKA «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIM BCPHO BBINTOJIHCHLL 0-2 3alaHuA
KOHTPOJIbHON PabOTHI.

Tema «ATorosasi KOHTPOJIbHAsA PadoTa MO KYypCy»

Bapuanr 1

3amanue 1

Onpenenuts 06bem 0,82 Mosib Bo3ayxa npu -21°C u gaBiaenuu 720 MM pT. CT.

3amanue 2

Ipu cxuranuy 1 r TpexBajeHTHOro MeTasuia npu Aasnenuu 625000 ITa u temneparype 100°C
u3pacxosioBaHo 1377 mu kucnopoja. PaccuntaTs SKBUBaJICHTHYIO U MOJIIPHYIO MacChl METaJLJIA.

3aganue 3

[Tpu B3auMoOIEHCTBUU CEPOBOIOPO/A U JMOKCHIA YIiepoaa B ra3oBoil (aze oOpasyrorcs
napsl BoJsI 1 cepoyriepoaa CSy. Paccunrats TermnoBoi 3h ekt peakium.

3aganue 4

PaccunTaTh KOJIMYECTBO TEIJIOBOM SHEPrUH, BBIACIAIOLWICHCS MpU cropaHun 482 wm
areTriieHa u 618 m° stusena.

3amanue 5

3



Jst peaktiun MgOs) + Als) <> Mgas) + Al2O3(s) paccunTaTh M3MEHEHHE CTaHAAPTHOU
cB0OOIHOI sHeprun ['M66ca U caenaTh BHIBOJ O HaNpaBIeHNH TIpoliecca pu Temmeparype 1028°C.
Paccunrars TemmepaTypy paBHON BEpOSTHOCTH MPSMOTO U 0O0paTHOTO mporieccoB. CaenaTh BEIBOA
0 HaIlpaBJICHUHU MIPOLIECcca BBIIIE U HUXKE 3TOM TeMIlepaTypsbl.

3aganue 6

Kaxk n3menurcst ckopoctb romoreHHoi peakuuud A + B — 2C ot Hauana 10 MOMEHTa, KOT1a
KOHIIEHTpanus BemectBa A coctaBuT 32% OT ucxoaHoi? McxoaHble KOHIIEHTpaIui, Mob/1: Ca=
0,8, Cg=1,4.

3amanue 7

PaBHoBecue B peaknuu Hyr) + Ipe) < Hlr) ycTaHOBUIIOCH TIpH KOHIIEHTPAIUSAX, MOJIB/JII:
[H2]=0,27, [12]=0,41, [HI]=1,62. Paccuutath K¢, Kp, AG peaknuu n ncxoaHble KOHIIEHTPALMH 0/1a
1 Bogoposa ripu 12°C.

3aganue 8

Jlns 28,2% pacteopa CaCly (p=1,112 r/cm’) paccuurtaTh MOJNSAPHYIO, HOPMAILHYIO,
MOJISTTFHYIO KOHIIEHTpauu U MolibHY0 oo CaCly.

3amanue 9

Paccunrarh ocMoTHUECKOE JaBlIeHHUE pacTBOpa, coaepskaiero 0,19 r ximopuaa kaneius B 250
r Bozisl. ITmoTHOCTH pacTopa 1,02 r/cm?, kaxymascs creness auccomuanuu CaCly B pacTBope paBHa
83%.

3amanue 10

VY paBHATH ypaBHEHHE METOIOM 3J1eKTpoHHOr0 Oananca MnO: + Oz + KOH = K>;MnO4 + H2O.

Samanue 11

PaccuuTaTh BpeMs M pacXoj SIeKTPodHepruu 1 noayderns 0,2 m° (H.y.) BOZOPOJa TOKOM
4,5 A npu HanpspkeHUU B ceTH 6 B 1 Beixoze 1no Toky 84%.

3ananue 12

Omnwucarb nporieccbl aTMoc(epHOl KOPPO3HUH Kejle3a, TOKPBITOr0 XPOMOM M HUKEJIEM Mpu
HAPYIICHUU 3alUTHOU TUICHKU

Kpurtepun onenkn:

K utoroBoii KOHTpOJIBHON paboOTe MO KypCy JOMYCKAKOTCs CTYAEHThI, UMEIOILIHNE «3a4TEHOY
110 9 u3 13 KOHTPOIBHBIX PabOT MO TeMaM Kypca. MToroBasi KOHTpoJIbHAs padoTa 1Mo Kypcy COCTOUT
u3 12 3amanuii. 3a Kak10€ BEPHO BBIITOTHEHHOE 3a7aHue — 5 6amnoB. MakcuManbHbIH 62t — 60.

7.2.2. OT4er MO JJA00OPATOPHOM padoTe

JlaGoparopuasi padora Nel «OcHOBHBIE KJIACChl HEOPTAHUYECKUX BelleCTB)
Lesnb: 3akpernyenne 3HaHui 00 OCHOBHBIX KJIaccaX HEOPTaHUYECKUX COCTUHEHUH.
Onpit 1. IosryyeHue OKCHIA OKUCIEHUEM JJIEMEHTA

1. OnbIT NPOBOAUTCS B BHITSDKHOM HIKady!

2. B xumunueckuii crakan Ha 50-100 mu maneitte 10-15 M qucTHUINTMPOBAHHOM BOBI.
[Tonmocky cuHel 1akMycOBOM OyMaru OKyHUTE B BOJLY U OTMETHTE €€ OKPAcKYy.

3. B Mmetamimnueckyro JI0KEYKY MOMECTUTE HEMHOI'O CEpPhl M HAarpeuTe €€ B IIAMEHU
CUpPTOBKU B TeueHHe 30 CEeKyHI.

4. Jloxkeuky ¢ ropsiei cepoil BHECUTE B CTakaH ¢ JNUCTHUJUIMPOBAHHOW BOJOMW, MOCIIE
YEro JO0XKEUKY yJajauTe.

5. B monyueHHbIi pacTBOp BHOBb OKYHHUTE MOJIOCKY HHIMKATOPHON OyMaru u OTMEThTE
€€ OKpackKy.

6. CocTaBbTe YpaBHEHUS MPOBEACHHBIX PEAKIIUIA U CIEIIANTE BBIBOJI.

OmnbiT 2. B3anmoaeiicTBHe OKCHIA MeTAJLJIa ¢ BOJOM

1. [TomectuTe B mpobupky 1 mmarens okcuma kampims u npuieite 10-15 kamens

JUACTUIUIMPOBAHHOMN BOJbI, IEPEMEILIANTE.



2. K nonyuennomy pactBopy nob6asbre 1-2 karum genondranenta, oopaTute BHUMaHUE
Ha OKPacKy MHJHMKATOpa.

3. CocraBbTe ypaBHEHUE PEAKIIMH U ClIETAlTEe BBIBOJI.

OmnbIT 3. B3anuMoaelicTBHe 0CHOBHOI'0 OKCHIA ¢ KUCJIOTOM

1. Buecute B npobupky mmatens okcuna menu (II) u no6assre 4-5 xamenb pactBopa
CEpPHOM KHUCJIOTHI.

2. Ecnu B3anMopeiCcTBHS BEIIECTB B MPOOUMPKE HE HAONIOJACTCs, TO €€ COIACPKHUMOE
Harpemre.

3. OTMETBhTE OKpPaCKy pacTBOpa M OOBSICHUTE €€ TOSIBIICHUE.

4. CocTaBbTe YypaBHEHUE PEAKIIMU U CIICTIAUTE BHIBOJ K OIBITY.

OmnbiT 4. B3anMoeiicTBe KHCJIOTHOTO OKCH/IA ¢ OCHOBAHHEM

1. Haneiite B mpoOupky 2-3 M1 U3BECTKOBOM BOJIBI (PACTBOPA TUAPOKCHAA KATBITH).

2. [Iponycture 4Yepe3 M3BECTKOBYIO BOAY YIVIEKHMCIBIM Ta3 (cAelaiTe HECKOJIbKO
BBIZIOXOB B PaCTBOP 4epe3 TPyOOUKy).

3. OtmerbTe OOpa3oBaHMe O€IOro oOcajgka W €ro pacTBOpEHHE INpU JalbHEeHIeM
MPOMYCKAHUM YIJIEKUCIIOTO Tasa.

4. CocraBbTe ypaBHEHHE PEAKIIMH U ClIETAalTEe BBIBOJI.

OnbIT 5. B3anuMoaelicTBHE COJIH € IEJ0YLIO

1. Buecute B aBe nmpobupku no 10 xanens pactBopa cyiabdara meau (II).

2. B onny npoGupky m06aBbTe OHY KaIuUTKO THAPOKCHIA HATpHUsA, a BO BTOpyro — 10
Karelb TUPOKCH/IA HATPHSL.

3. OO6paTtuTe BHUMaHHE Ha Pa3IMYUe OKPACKU MOJYYEHHBIX OCAIKOB.

4. Harpeiite comepxumoe mnpoOupok. OTMeThTe, B Kakod NpoOHpKE MPOU3OILIU
WU3MEHEHUS.

S. CocraBbpTe ypaBHEHMsI peakLUi U cliejaiTe BBIBO HA OCHOBAaHUH OIIBITA.

OnbIT 6. B3auMoaelicTBHE COJIM ¢ METAJLJIOM

1. Breiite B mpoOupky 20 kanens pactBopa cyibdara menu (II).

2. [TomecTuTe B IpOOUPKY C paCTBOPOM JKEIIE3HYIO CKPETKY.

3. Yepes 2-3 MUHYTHI 00OpaTUTE HA U3MEHEHUE OKPACKH ITOBEPXHOCTU CKPETIKH.

4. OOBsicHUTE TPOUCXOSAIIEE SBJICHHE, COCTABbTE YPaBHEHHWE PEAKIMHM U CHeiaiTe
BBIBO/I.

OnpIT 7. CBolicTBa aM(pOoTEpPHOTo rMAPOKCHIA

1. HaneiiTe B 1Be npoOupKH 1o 5 Karesab pacTBOpa HUTpATa AIIOMUHUSI.

2. Jlo6aBbTe B 00€ MPOOUPKH MO KATUISIM THIPOKCHU HATPHUS JIO TIOSIBIICHHS OCaJIKa.

3. K ocanky B mepBoif mpobupke 100aBbTE pacTBOp CEPHON KHUCIOTHI, K OCAAKy BO
BTOPOU NMpoOUpKe 100aBbTE PACTBOP THAPOKCH]IA HATPHSI.

4. OtmerpTe HaAOMIOACHUS B O0EMX MPOOHMPKAX, HAMUIIWTE YpPAaBHEHHS pEakUudl U

cIeJIalTe BBEIBOI.

JlaGoparopHas padora Ne2 «OnpenesieHue MOJISIPHOM MacChl IKBUBAJIEHTA METAJLIIA))

Heab: onpenenenrne MOJISIPHONW MAcChl SKBUBAJICHTAa METaJllIa YKCIIEPUMEHTATbHBIM ITyTEM.

OnpiT. OnpeneneHue MOJSIPHOH MAacchbl JKBUBAJIEHTa MeTa/LIa M0 00bEMY BOJA0OPO/A,
BBITECHEHHOI'0 U3 PACTBOPA KHCJIOTHI.

Omnpenenenne MPOU3BOAUTCS C TTIOMOIIBIO TIprbopa (puc.1), COCTOSIIETO U3 U3MEPHUTEIBHON
oropetku (1) Ha 25...50 My, nByxkoneHHOU mpobupku OcTBanbiaa (2) U ypaBHUTEIbHON CKIISIHKH
num O6ropeTku (3).

1. B omno u3 xomen mnpobupku OctBanbna (2) NOMECTUTE HABECKYy MeTallia,
MOJIYYCHHYIO y JJabopaHTa.

2. B npyroe koneno Ha 1/4 yactb ero 06b&ma HanelTe pacTBOpP COMSTHON KUCIOTHI.

3. [TnotHO 3akpoiite npodbupky OcTBanbaa (2) mpoOKOW 1 3aKpenuTe €€ B IITATHUBE.

4. [IpoBepbTe THpuUOOP HAa TEPMETUYHOCTb, IS HYEro ypaBHHUTENbHbIM cocyx (3)

nogaumuTe Ha 10...15 cM 1 3akpenuTe B ’TOM MOJ0KEeHUH. Eciu mpubop repMeTH4eH, TO YpOBEHb



KUJKOCTH B HEM OCTAaeTCs MOCTOSIHHBIM. Ecnmu mpubop He repMeTHYeH, MPOBEphTE, TUIOTHO JIN
3akpbITa Mpodupka OctBabaa (2) MPOOKOii.

5. VYcranosure Oroperky (1) u cocyn (3) Takum oOpa3om, YTOOBI KUIKOCTH B HHX
HaxO0JIUJIaCh Ha OJJHOM ypoBHE. OTMEThTE MOJIOKEHNUE YPOBHS KUAKOCTH (MEHHCKA) B OropeTtke (1) —
Vi.

6. OcCTOpOXKHO MOBEPHUTE TPOOUPKY (2) TaK, YTOOBI KMCIIOTA TIEPENTUIach B KOJICHO, T]ie
HAXOJUTCSI METaJLL.
7. [Tocne mosHOroO pacTBOpPEHUsI METAJLIA IPUBEIUTE MOJI0KEHHUE )KUJIKOCTH B OIOpeTKe
(1) u cocyze (3) kK OTHOMY YPOBHIO.
8. TodHO OTMETHTE TOJIOKEHUE MEHHUCKA XUAKOCTH B OtopeTke (1) — V2. Onpenenure
00BEM BBIJICIHUBILETOCS BOAOPOIA.
0. OTMeThTe MOKa3aHusl TEPMOMETpa U OapoMeTpa.
10.  PesynbraThl 3aMepoB 3aHecuTe B Tabauiy 1.
1. JlaBneHne HACBIIEHHOTO BOJISTHOTO Mapa BBIMUIIUTE W3 TAOJIUIIBI 2 TIPU TEMITepaType
OTIBITA.
12. [IpuBenuTe 00BEM BBIICIUBIIETOCS BOJOPOAA K HOPMAJIbHBIM YCIOBUSIM (my. —
P° =760 mm. pt. cT., T° =273 K):
Py V. _ Py Vu, 0 _ Py Vy T°
T° A
2
13.  PaccunraiiTe MOJSPHYIO Maccy SKBUBAJIEHTa METAJLIA:
my, V,;’z C o = mMeVanH2
m, Vs oo Ve

riae VQOH2 = 11200 my1/MOIB — MOJISIPHBIN 00BEM IKBHBAJICHTA BOJIOpOa (H.Y.).

BropeTku yKperisiroTcs B IITaTUBE U 3AMIOJIHSAIOTCA BOAOU. B MCXOAHOM COCTOSIHUM XKUJIKOCTh
B cocynax | u 3 mommkHa HAXOAUTHCS HA OTHOM YPOBHE.

Pucynok 1. Cxema npubopa aiisi onpeeieHuss MOJISIPHON Macchl SKBUBaJICHTa MeTaa: 1 —
HU3MepHUTEeNIbHAs OI0peTKa, 2 — MBYXKOJeHHas mpooupka OcTBanibia, 3 — ypaBHUTEIbHAS OIOpEeTKa

Tao0numa 1
Pe3ynbTarhl 3KCIIEpUMEHTa
Haumenosanue O06o3HaueHne 3HaueHue En. namepenus
Hasecka meranna m r
YpoBeHb B OIOpPETKE 10 ONbITA Vi MIT
YpoBeHb B OIOpETKE MOCIIE OIbITa V> MJT
OOBeM BBLICTHMBILETOCS BOAOPOIA Vi, =Va-Vi MIT




TemmepaTypa OIbITa t °C
Temneparypa onbiTa T'=t+273 K
JlaByieHre HaCBIIIIEHHOTO BOASIHOTO Mapa h MM PT. CT.
ATMoc(hepHoe TaBlieHue P MM PT. CT.
JlaBnenue Boaopona P, =P-h MM pT. CT.
Tabnuma 2
JlaBeHre HaCBIIEHHOTO BOASHOTO Mapa
Temmnepartypa, °C JlaBnenune Temmnepartypa, °C JlaBnenune
HACBILIEHHOTO HACBILIEHHOTO
BOJISTHOTO Tapa, MM BOJISTHOTO Tapa, 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. [To momsipHOW Macce SKBUBaJEHTAa MeETala METOIOM T0a00pa BaJIEHTHOCTEH,
OTIpeieNIuTe, KAaKOM MeTasul OB HCIIOH30BAaH B OMBITE.
15. PaccunTaiiTe OTHOCUTENBbHYIO OIIMOKY SKCTIEPUMEHTA!
m, —m,
A=+—""—".100%
m ‘meop
16.  CnemnaiiTe BBIBOJ K paboTe.

JlabopaTopHas padoraNe3 «OnpeneseHne YJHTAIbINH PeaKINID)
Heab: onpenenenue TemioBoro 3Pgexra CUCTEMbI, B KOTOPOH MPOUCXOAUT XUMHUUYECKas
peakuus, ¥ SHTAIbIINK PEaKLUU B HECTAHIAPTHBIX YCIOBHSIX.
OnpiT 1. HeliTpaau3auus CepHOl KUCJI0THI THAPOKCHIOM HATPHUS B OTHY CTAANIO
JUist HEWTpanu3aluyu CEpHOM KHCIIOTHI TMAPOKCHUIOM HATPUsS B OJHY CTAJMI0 CMEIIMBAIOT
SKBHUBAJICHTHBIE KOJMYECTBA KUCIOTHI U LIEJI0UU IO 00pa3oBaHus CyibdaTa HATPUS:
H>SO4+ 2NaOH = Na;S0O4 + 2H>0; AH;

1. OTMeppTe UMJIMHAPOM 3aJaHHBIM TIperojaBareieM OO0bEM pacTBOpa KHCIOTHI,
BBUICHTE €r0 B TEPMOCTATUPOBAHHBIN cTakaH. OMyCTUTE B CTAKaH TEPMOMETP, 3aMEPHTE U 3alIULINTE
B Tabnuny 1 Temreparypy pactBopa. TepMoMeTp He BBIHUMAWTE U3 CTaKaHa 10 OKOHYaHUS OIBITA.

2. OTMepbTe IpYrUM LHMIMHAPOM TAaKOH jke 00BbeM pacTBOpa MIETOYH U OCTOPOXKHO, HO
OBICTPO BBUICHTE B CTaKaH C PaCTBOPOM KUCIOThL. OCTOPOXKHO MepeMelaiTe, OTMEThTE HauboJbIlIee
U3MEHEHHE TeMIIepaTyphl IpU 00pa30BaHUM Cyab(paTa HATPUsL.

3. BbiHbTE TEpMOMETpP, BBUIEHTE pacTBOp M3 TEPMOCTATUPOBAHHOIO CTaKaHa,
¢mIbTpoBaNIbHOM  OyMaroil THIATENBHO BBICYIIMTE CTEHKHM M JHO CTakaHa, MOMECTUTE B HETO
TEPMOMETP U JTAUTE OCTHITH /10 MPEKHEU TEMIIEPaTyPHl.

4. 3amonuuTe Tabmuiy | (BEeMMYMHBI TEMJIOEMKOCTeH U IUIOTHOCTH PacTBOPOB
BBIMUIIKTE U3 TaOIUIb! 3). BeinmonHuTe pacyeTsl.

Tabnuna 1-Pe3ynbrare! onbita 1

Bemecrtso | V, t D, C, n, 0, AH,

MJT °C r/em’ JIx/T-°C | Mo | JIox/n MOJIB kJ>K/MOIb
H>2SOq4
NaOH




[Na;SO; | | | | | | |

OnpIT 2. HeliTpaauzanusi CEPHOIl KUCJIOTHI THAPOKCHI0OM HATPUS B JIBe CTAAUM

[Ipu HeWTpanu3auuu CEpHOM KHUCIOTHI THAPOKCUAOM HATPHS B JIBE CTAJAUU 3KBUBAJICHTHBIN
00beM IIeT0YN BHOCST B J]Ba IIpUEMa:

H>SO4+ NaOH = NaHSO4 + HO; AH>
NaHSO4 + NaOH = Na>SO4 + H2O; AH> >
1. OTMepbTe HWIMHIPOM 3a/laHHBIN B ombITe 1| 00beM pacTBOpa KUCIOTHI, BHUICHTE B

TEPMOCTATHPOBAHHBIN CTaKaH, U3MEPhTE TEMIIEpaTypy pacTBopa. TeMreparypsl pacTBOPOB CEpHOU
KUCJIOTHI B OMBITaxX 1 ¥ 2 MOJDKHEI OBITh OJMHAKOBEI.

2. M3mMepbTe IpyruM DUIHHIPOM MOJOBHHY SKBUBAICHTHOTO 00beMa pacTBOpa MIEIOUN
U OCTOPOXHO, HO OBICTPO BBUICHTE B CTaKaH C PAacCTBOPOM KHUCIOThL. OTMEThTE TeMIIepaTypy
00pa3zoBaHus pacTBOpa THAPOCYIb(ara HaTpHs.

3. OTMepbTe MWIMHAPOM €Ille TaKOH ke 00beM pacTBOpa LIENOYH U BBUICHTE €ro B
crakad. [lepeMemaiiTe moJIy4eHHBIA pacTBOP Cyib(dara HATPHUS U 3aMUIINATE €r0 TEMITEpaTypy.
4. BriHbTE TEpMOMETp M BBUICHTE COAECPKMMOE CTaKaHa, (HIBTPOBAIBHONW Oymaroit
BBICYIIIUTE CTEHKH M JIHO CTakaHa. 3anojHuTe Tadumiry 2. Cienante pacueTsl.
Tabmuma 2.
Pe3ynbTaThl onbiTa 2
Bemectso | V, t D, C, n, 0, AH,
MIT °C r/em® Jx/r-°C | moas | JI)x/n MOJIB kJI>x/Momb
H>SO4
NaOH
NaHSO4
NaSO4
Tabmuma 3
TennoeMKoCTh ¥ INIOTHOCTh PACTBOPOB
PactBop t, °C p, r/cm® C, JIx/r-°C
H>SO4, 1 M 12 1,061 2,75
14 1,060 2,81
16 1,060 2,87
18 1,059 2,93
20 1,059 2,99
22 1,059 3,04
24 1,058 3,10
26 1,058 3,15
NaOH, 2 M 12 1,079 3,41
14 1,078 3,44
16 1,077 3,47
18 1,076 3,50
20 1,075 3,53
22 1,074 3,56
24 1,073 3,59
26 1,072 3,62
NaHSO4, | M 20 1,050 3,73
22 1,046 3,74
24 1,042 3,75




26 1,038 3,76
28 1,034 3,77
30 1,030 3,78
32 1,026 3,79
34 1,022 3,80
NaxSO4, 1 M 24 1,074 3,74
26 1,066 3,76
28 1,058 3,78
30 1,050 3,80
32 1,042 3,82
34 1,034 3,84
36 1,026 3,86
38 1,018 3,88

JlaGoparopnas paGora Ned «CkopocTh XHMHMYECKMX peakmuil. XuMHYeCKoe
paBHOBecHE»

Heab: n3ydeHue BIUSHUA Pa3IMUHBIX (PAKTOPOB HA CKOPOCTb XUMHUYECKHX DPEAKIUil U
COCTOSIHME€ XUMHUUYECKOTO PAaBHOBECHSI B TOMOT€HHBIX CUCTEMAaX.

OnpiT 1. BiusiHue KOHIEHTPAUMH PearMpyolMX BellecTB HA CKOPOCTh XMMUYECKUX
peakuui

Peaknus maBeneBoi KUCIOTHI ¢ IEPMAHTAHATOM KaJlMs IPOTEKAET 110 YPABHEHUIO:

4H,C>04 + 2KMnO4 — K2C204 + 2MnO> + 4H,0 + 6CO»

Kunernueckoe ypaBHEHHE pEaKLIMU:

4 2
g= KCH2C204 CKMnQ,

3a X0JI0M peaklUy CIEAT 0 U3MEHEHHUIO0 OKPAcKU pacTBOpa NEpMaHraHaTa KaJusl.

1. B nsaTe mpoOupok BHecute o 10 Karenab pacTBOPOB I1aBEIEBOM KUCIOTHI pa3IMyHON
koHuenrpanuu (0,2; 0,3; 0,4; 0,5; 0,6 M).

2. [TocnenoBarenbHO BO Bce MPOOUPKU ¢ HHTEpBaJioM 1-2 cekyHbl 1006aBbTe 1o 1 Karuie
pacTBOpa nepMaHraHaTa Kajus U BKIFOYUTE CEKYHAOMEp.

3. He BbIkIIO4ast cexyHaomepa, OTMEThTE BPEMsI U3MEHEHUSl OKPACKHM IepMaHIaHaTa
KaJIis B KQXI0U MPOOUpKeE.

4. Pe3ynbraTsl onbiTa 3aHecuTe B Tadnuiy 1.

5. Omnpenenure yCIOBHYIO CKOPOCTb pEAaKIMM KaK BEIUYHMHY, OOpaTHYIO BpPEMEHU
NPOTEKaHUS PEAKIINU.

6. [TocTpoiiTe rpaduk 3aBUCUMOCTH CKOPOCTH PEaKIIMM OT KOHIICHTPAIlMU IIAaBEJIEBON

KHCJIOTHI, IPOAHATM3UPYNUTE MOTYICHHYIO 3aBUCUMOCTb. 3alIUIINTE HAOIIOICHHS 1 C/IeTalTe BBIBO/I.

Tabmuna 1.
PesynbTaTe! onbiTa 1
Ne mpobupku KoHnuenTtpauus Bpewms, CkopocTb peakiuu B
KHUCH0ThI, C, MOJIB/T T,C YCIIOBHBIX €IMHULIAX, V =
100/z, ¢!

0,2
0,3
0,4
0,5
0,6

DN DWW —

OnpiT 2. Bansinue TeMnepaTypbl Ha CKOPOCTh XMMHYECKHUX peaKiuii
Jlyist ompITa HEOOXOAMM CTaKaH—TEPMOCTAT, HAITOJTHEHHBIM BOJON W 3aKPBITHIN KPBIIIKOH C
OTBEPCTHUSIMH JIJIsl IPOOHPOK U TEPMOMETPA.



1. B Tpu npoOupku, BcTaBlieHHBIE B KPBILIKY TepMocTaTa, HaneiTe o 10 kanens 0,5 M
pacTBopa IaBesieBOM KHCIOTHL. B deTBEépTyr0 mpoOupky Ha 2/3 e€ o0béma BielTe pacTBOp
nepMaHraHara Kajaus (IUIETKY OCTaBbTe B IPOOHUPKE).

2. 3anummTe Temmneparypy. B omHy u3 mpoOupok mo6aBeTe | Kamio mepMaHraHaTta
KaJIUs U BKJIIOYUTE CEKYHIOMED.

3. H3meppTe Bpemsi OT MOMEHTa 100aBlieHUS IEepMaHraHaTa Kajausi 1O H3MEHEHUs
OKpacKH pacTBopa.

4. Harpeiite Boay B cTakane Ha 10° BpIte npeapiayIiei Temmnepatypbl. CHOUMHTE CTaKaH
C TUIUTKH Y TIOBTOPHTE OTIBIT B APYTOM MPOOUPKE.

5. [IpoBeauTe ONBITHI ITpHU 4 TeMIiepaTypax, oTandaromuxcs Ha 10°.

6. [TonydeHHbIe TaHHBIC 3aHECUTE B TAOIHITY 2.

7. PaccuunTaiiTe mecTts 3HaYCHUH TeMIiepaTypHOTo Ko dunmenta (y). Haitnure cpennee
3HAYCHHUE ).

8. Cpenaiite BBIBOJ O 3aBUCUMOCTH CKOPOCTH JAHHOW XWMHYECKOW pEakIuu OT
TEMIIepaTyphI.

Tabmuna 2.
Pe3ynbTaTe! onbiTa 2
Ne Temmep Bpe KoncranTa TemneparypHbIit
nmpo0® | aTypa ombITa, | Ms, 7,C | CKOPOCTH k B YCIOBHBIX Kod(purmeHt y
UpKU t,°C enuHunax, k= 100/z, Y Yep
ol

1

2

3

4

9. Hcnone3ys ypaBHeHHE AppeHryca U BEIMYMHBI KOHCTAHT CKOPOCTH MPHU PA3IUYHBIX

TEMIIepaTypax, OIpPEICIUTE SHEPrui0 aKTHUBAMM JAaHHOW peakiuH. YpaBHEHHE AppeHHyca B
norapudmudeckom Buae: nk = Ink, — E./RT MOXHO paccMaTpuBaTh Kak JUHEHHOE YpaBHEHHE V = b
—ax (y = Ink, b = Ink, a = E/R, x = 1/T). I'paduuecku Takoe ypaBHEHUE OMHCHIBACTCS MPSMOU B
KoopauHatax /nk — I/T. TanTeHC yriia HaKJIOHA IPSAMOi K ocH abcuuce paBeH BennuuHe Eq/R.

10.  Hns noctpoenus rpaduka /n k = f(1000/T) 3anonaute Tadbauiy 3.

Tabmua 3.
JlaHHbIe 17151 TpaQUUECKOro ONpeIeIeHUs] JHEPTUU AKTUBALIUT
Ne n/mt Ink 1000/T

1

2

3

4
11.  Tocrpoiite rpaduk B koopauHarax /n k— 1000/T.
12. Ornpenenurte TaHTEHC yrila HAKJIOHA MPSIMOM K OCH aOCITHCC.
13.  Bpluncnure SHEPruI0 aKTUBALUU PEAKIUU:

E.=tga-R, rne R=8,314 J[x/(monb-K)

OnpiT 3. BiusiHne n3MeHeHUs] KOHIEHTPAUMM Peardpyliux BellecTB HA PaBHOBecHe
XHMHYECKOH peakuuu
Peaxmus mexny ximopuaom skenesa (I11) u poganumoMm aMMOHHST OMMCHIBACTCS YPABHEHHEM:



FeCls + 3NH4CNS < Fe(CNS)3 + 3NH4Cl

1. Brecute B mpoOupky Ha 1/3 ee oObemMa TUCTHIUIMPOBAHHOW BOJBI, 100aBHTE MO 2
Karuti pacTBopoB xJopuna xenesa (I11) u ponanuna ammonus. Paznenute nonyueHHbIH pacTBOp Ha
TPHU TPOOUPKHU.

2. OnHy npoOUpPKY COXpaHUTE JUUIsl CPAaBHEHUS PE3yJIbTaTOB OMbITa (3TajoH). B npyryto
no6aswTe 4-5 kanenb pactBopa FeCls, B TpeThio — Heckoabko KpuctauinkoB NH4Cl u BcTpsxHuTe
ec.

3. Kak wu3MmeHunach WHTEHCHUBHOCTb OKpPAacKM pacTBOpa M B KaKOM HaIpaBlIEHUU
CMECTHJIOCh paBHOBecHe JaHHOU cucreMbl npu mobasienun FeCls u NH4Cl? OObsicaute caBur
paBHOBECHS.

4. HanwumuTe BbIpa)keHne KOHCTAaHTHI PaBHOBECHS U3y4aeMoil 00paTUMON peakluu.

JlabopaTopHas padora Ne5 «PacTBOpBI 3JIEKTPOJIUTOB)

Iesb: U3ydeHne HEKOTOPBIX CBOMCTB BOJHBIX PACTBOPOB AJIEKTPOJIUTOB.

OnpIT 1. D71eKTPONPOBOAHOCTH BOAHBIX PACTBOPOB

W3yueHune 31eKTpOrpoOBOJAHOCTH MPOBOJAT € MOMOIIBI0 NPUOOPA, COCTOAIIETO U3 JAMIIBI
HaKaJIMBaHUs, CTaKaHa C PaCTBOPOM, rpaUTOBBIX 3JIEKTPo10B. OO 3MEKTPOIIPOBOIHOCTH CYIAT O
HAJINYMIO U MHTEHCHUBHOCTH CBEYEHUS JIAMIIbl HAKAJIMBAHUSL.

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

2. BxmrounTte nmpubop B ceth. 3anumute HabmoneHus. O6namaeT AUCTHILIMPOBAHHAS
BOJIa AJIEKTPOIPOBOJIHOCTBIO?

3. Otxirounte pudop. [IpUnmoHsAB KPHIMIKY ¢ JIEKTPOIaMU, BHECUTE B CTaKaH C BOJION
1-2 mmnaTens U3MENpYEHHOIO caxapa U NepeMelanTe.

4. OnycTuTe AJMEKTPOJbI B pacTBOp. Bkirounte mnpubop. 3anmumure HaOIIOICHUS.
SIBnseTcst pacTBOp caxapa MpOBOJIHUKOM?

5. Otximrounte mipubop. B crakan émkocteio 50 M HameidTe Ha 1/2 ero oObema
0€3BOTHON YKCYCHOM KHCIIOTBI.

6. OnycTuTe 2JIeKTPOIbI, BKIFOYUTE MPUOO0p. 3anuIIuTe HaOTI0ICHHUS.

7. Otxmounte pudop. OTieiiTe u3 cTakana npuMepHo 1/4 oGbeMa yKCyCHOM KHCIIOTHI,
no0aBbTe AUCTUIUTMPOBAHHON BOJBI JI0 MPEXKHET0 00bEMa, pa3MeliaiiTe pacTBOP.

8. Onyctutre  snekTpoabl.  Bkimounte  mpubop.  Habmiomaiite  m3MeHeHue
3JIEKTPONPOBOAHOCTH PacTBOpa.

9. [ToBTOpuTE pa3dbaBiIeHHE pacTBOPA M ONpPEIEICHUE HIEKTPOIIPOBOIUMOCTH €IIE pas.

B xakyro cTOpoHy cMenIaeTcsi paBHOBECHE AMCCOLMAIIMHN YKCYCHOM KUCIIOTHI ITpu pazbasiennn? Kak
3aBHCHUT CTENECHb JUCCOIMALUHN YKCYCHOM KUCIOTHI OT pa30aBieHus pactBopa?

10. Otxirounte pudop. B ctakane eMKocThI0 50 MJI TPUTOTOBBTE PACTBOP MOBAPEHHOM
COJIY, pa3MelaB B 25 MJI JUCTWJUIMPOBAHHOW BOABI 1-2 mmaresns XJopujaa HaTpusl.

1. OnycTuTe 3JIeKTpOAsl B pacTtBop. Bximounmte mnpubop. IIpoBomutr mm pactBop
IIOBapEHHOM COJIM AIEKTPUIECKUI TOK?

12. CnenaiiTe BBIBOA K OMBITY (OOpaTUTe BHHMAaHHME HAa THUIBl XUMHUYECKON CBS3U B
BELIECTBAX, 3JIEKTPOIPOBOJHOCTh BOAHBIX PACTBOPOB KOTOPBIX U3y4ald B JAHHOM OIIBITE).

OnpIT 2. CMemeHne paBHOBECHS JUCCOLMALMH CJI1A00T0 JIEKTPOJIUTA

1. Haneiite B 1Be npobupku no 5-7 kanens 0,1 H. pacTBOpa YKCYCHOW KHUCITOTHI.

2. B kaxnyro npobupky no0aBbTe MO OJHOW Karuie METHUIIOBOTO opaHxeBoro. Kak
OKPACHJICS UHMKATOP MO/ BAMIHMEM HOHOB H'?

3. Onny npoOHUpKy OCTaBbTE B KaUe€CTBE KOHTPOJIBHOM, B APYTYIO MpuOaBpTe | mimaresns
anerata HaTpust CH3COONa.

4. Ilepememniaiite pacTBOp M CpaBHUTE IBET IMOJYYEHHOTO pacTBOpa C I[BETOM B
KOHTPOJIBHOU MpOoOUpKe.

5. Hanummure ypaBHeHHEe AUCCOIUAIIMH YKCYCHOM KMCIOTHI U BBIPA)KEHUE KOHCTAHTHI €€

JUCCOoLMaliu.



6. OOBscHUTE, KaK CMELIAeTCs PaBHOBECHE AMCCOLMALUHU cIa00ro 3JIEKTPOIUTa IpU
YBEJIMYEHUU KOHIIEHTPALUU OJTHOTO U3 BUIOB MOHOB 3TOro 3ekTponuTa? Kak MeHsercs npu sTom
€ro CTENEHb Juccolnanun?

OnpiT 3. HanpasyieHne 00MeHHbIX HOHHBIX MPOLECCOB B PACTBOPAaX JJIEKTPOJIUTOB

a) B CTOPOHY 00pa30BaHus ¢J1a00ro 3JIeKTPOJIHUTA

1. Haneiite B ABe mpoOupku 1o 5-7 karmemns 2 H. pacTBOpa TUAPOKCHIA HATPHSI.

2. B kaxxayio no6aBbTe 1o oHOH Karuie henondranenna. [log BIusHuEeM KaKuX HOHOB
dbeHondTanenH OKpacuscs B MaJTMHOBBIH IIBET?

3. B omny mpoOupky mobaBnsiiTe Mo KarisM 2 H. pacTBOpa COJITHOH KHCIIOTHI, BO
BTOPYI0O — 2 H. pacTBopa YKCYCHOM KHCIOTHI [0 OOECIBEYMBAHMsI pPacTBOpa (KOJIMYECTBO
M3PACXO0/I0BAHHBIX KaIlelb KUCIOT OTCYUTATH!).

4. Yem o0O0BsCHACTCS HCUE3HOBEHHE OKpacku? B kakoMm ciydae oOeciBeunBaHUE

pactBopa HacTynwio Obictpee? Ilouemy paBHOBECHE MOHHOTO IPOLECCA CMEIIAETCS B CTOPOHY
o0Opa3oBaHHsl BOJABI MPU HAJIMYUU B JIEBOM YacTH PAaBEHCTBA MaJIOJMCCOLMHPOBAHHBIX MOJIEKYI
YKCYCHOM KUCJIOTBI?

0) B CTOPOHY 00pa3oBaHMsi MAJIOPACTBOPUMOIO BellecTBA

1. B onny mpobupky BHecute 10 Kamenb pacTBopa XJopuia Kaiblus, B apyryio 10
KareJb XJOpUAa CTPOHIUS.

2. Jlo6aBbTe 10 5-6 Kamenb pacTBOpa CEpHOM KUCIOTHL. B 00eux nu mpobupkax BbIIa
ocanok? OOBSICHUTE pa3Inuus, ONb3YsICh BeauunHamu [1P mist cynb(daTtoB KanbIus U CTPOHITUS.

3. Jlo6aBbTe B IPOOMPKY C PaCTBOPOM COJIH KalbIHsl 3-4 Karuld KOHIIEHTPUPOBAHHON
cepHoii kucioTel. Habmomalite oOpa3oBaHue ocajika u O0BSICHUTE IPUYUHY €TI0 BBITIAJICHUS.

4. Brruncinte KOHUEHTpAaLMU HOHOB S04, HeoOXomuMble IS ocaxaeHus noHoB Ca’'

u Sr*' w3 pacTBOpoB paBHOi (1 M) kouuenTpaumm, ecmn 1Pz, =6,1-107, IIPg , =2,8:107.

OnbIT 4. I'maposus coJieit
a) Onpenenenue pH pacTBopoB coJieit

1. Hanecute xammo pactBopa NaNOs Ha MOJOCKY YHUBEPCAJIbHOM WHAMKATOPHOMN
Oymarm.

2. CpaBHUTE OKpacKy C 3TaJOHOM. 3anuiuuTe BeanuuHy pH pactsopa.

3. [TpoBeauTte anamoruunbie onbITH ¢ pacTBopamu NaxCO3, NaHCOs3, AI(NO3)s.

4. Kakas cpena B kaxx10M U3 B3TbIX pacTBopoB? [louemy?

0) Bausinue Temneparypbl Ha CTelleHb THAPOJIN3a COJIH

1. Haneiite B mpobupky 15-20 xanenb IUCTHIUIMPOBAHHON BOJIBL.

2. Brecute B He€ 1-2 mmarens anerata HaTPHsS U BCTPSIXHUTE MPOOUPKY.

3. Jlo6asbte 1-2 kammu penondranenna. OOparuTe BHUMaHUE HA OKPAcKy MHIMKATOpa.

4. Harpeiite coaepxumoe TpoOMpPKHM B IJIaMEHHM CHOUPTOBKU. JlaiiTe oOBsICHEHUE
HaOromaeMoMy sBieHHI0. HanummTe ypaBHEeHHE peaklnu.

5. Oxmanure npoOUPKY B XONOMHOM Bozae. IIpomcxoauT nm CHOBa CMeEIIEHHE
paBHOBeECHS?

6. CaemnaiiTe BbIBOJ O BIMSIHUM TEMIIEPATYPhI HA CTEIIEHb THAPOIN3A.

B) Biusinne usmenenusi pH cpenbl Ha cTeneHb rHAPOJIN3a COJIN

1. Brecute B mpobupky 10 xamens JUCTHILTHPOBAHHOW BOJIBI.

2. HoGaBbre 1-2 kpucramma xmopuna onoBa (II) u  BerpsxHHTE HPOOHUPKY.
OO6pa3yromuiics Oenplil 0caoK MpeacTaBiseT co0oi ocHOBHYIO coib osioBa (II) Sn(OH)CI.

3. Hanumure noHHOe ypaBHEHUE COOTBETCTBYIOLIEN pEAKIIMK TMIPOJIU3A.

4. Jo6aBbTe 5-10 kamenb pacTBOpa COJISTHON KHUCJIOTHI, YBEIMYHUB STUM KOHIICHTPAIHIO

MOHOB Bozopoza. PactBopuiics nu ocanok? Kak nosnusiio ymensiieHue pH pactBopa Ha CTeleHb
TUPOJIH3a COMU?

r) HeoOpaTumplii ruapo/ius coJieit

1. B npobupky HaneiiTe 6-8 Karenb pacTBOpa HUTpaTa ATFOMUHUS.

2. Jlo6aBbTe Takol xe 00beM pacTBOpa KapOOHATa HATPUSI.



3. OtmeTrbTe 00pa3oBaHHE OCa/JKa THAPOKCHIA ATIOMUHUS U BBIJICIECHUE MY3bIPHKOB
okcupa yriaeponaa (IV).
4. Hanummwre ypaBHeHus peakuii. Caenaiite BHIBO.

JlabopaTopHas padora Ne6 «OkucANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN)

Heab: mnpoBeneHrne OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIMA U COCTABIEHUE UX
YpaBHEHUM.

OnpIT 1. Peaknuu 1UcnponopuuoOHUPOBAHUS

a) Peakuusi AuCIpOonoOpHHOHMPOBAHNSA CyJb(HUTa HATPHUS
B ogny npobupky nomectute 1-2 kpucramumka cyabpuTa HATpUsl.
Bo Bropyro mpobupky nomecture 1-2 KpucTalIiKa MPOKaJIEHHOTO CyIb(uTa HATPUS.
B 06e npobupku BHEecHUTE 110 5-6 Karenb JUCTUUTAPOBAHHOMN BOJIBI.
PacTBopuTe conm, HaxoasAIIMecs B MPOOUpPKaXx.
Jo6aBbTe B KaXK1yr0 TpoOUpKy 1o 2-3 karum pactBopa cyiabdara meau (I1).
. OTMeThTe OKpacKy OcalkoB B 00eux HpoOupkax (YepHBIH OCaIOK IPEICTaBIISET
coboii cynbdun meau (II)).
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7. OOBsicHUTE pa3TUYHBIE OKPACKU OCA/IKOB.

8. Hanumure ypaBHEHHE peakIUu pa3joKeHUs cylbQuTa HATpUs, YUUTHIBas, UYTO
OJTHUM U3 MPOAYKTOB MPOKAJIMBAHUS ABJISIETCS CyIb(ar HATPHSL.

0. CocTraBbTe HOHHBIC U MOJICKYJISIPHBIC YPaBHEHUS PEaKIfii oOMeHa.

0) Peakuusi AucCponopuuoHUPOBAHUA XJopuaa oixosa (II)

1. B npobupky Haneiite 6-8 karnens pactBopa xsopuaa oiosa (II).

2. Jlo6aBbTe MO KarjisiM pacTBOP IIETOYH JO IMOSIBICHHUS OCaJKa W JaJbHEHIIEro ero
pacTBOpeHHUSI.

3. [Ipuneiite k pactBopy 10-12 xanenb JTUCTUIIIIMPOBAHHON BOBI.

4. Harpelite pacTBop 10 MOSBJICHUS YEPHOTO OCAJKA METAJUIMYECKOTO OJI0BA.

5. Hanummure ypaBHeHus peakuuii oOpasoBaHus: rTuapokcuna omnosa  (ID);

terparuapokcoctannata (I1) Hatpusi; omoBa u rekcaruapokcoctannara (IV) Harpusi.
OnbIT 2. BHyTpUMOJIEKYISIPHBIE OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PeaAKINU

1. B npobupky nmomectute 2-3 kpucramumka ouxpomara ammoHus (NH4)2Cr2O7.

2. Cogepxumoe nMpoOUPKU HarpeiTe HaJ TUIAMEHEM CIUPTOBKH JO TEX TOp, MOKa He
POM30UIET OYpHOE Pa3IoKEHUE COJIH.

3. Hanumure ypaBHEHHE peaklUu, y4UTBIBas, 4YTO 3€J€HAs OKpacKa IPUHAMJICKUT

okcumy xpoma (III). Kpome Toro, B peakiiuu o0pa3yroTcs a30T U IMapbl BOJIBI.
OnbIT 3. BinsiHue cpelibl HA MPOTEKAHNE OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIX peaKkuuii
a) Bausinue pH cpenbl Ha XapakTep BOCCTAHOBJICHUS NMEPMAHIAHATA KAJIUA

1. B Tpu npoOupku BHECUTE 1O 2 KaIlJId pacTBOpa epMaHraHaTa Kajius.

2. B ogny npobupky no6aBbTe 2-3 Kariu 2 H. pacTBOpa CEPHOM KUCTOTHI

3. Bo BTOpYIO mpobupky BHECUTE 2-3 KAIlJIH BOJIBI.

4. B TpeThio mpobupky mpuieiTe 2-3 Kariy pacTBopa IIeT0YH.

S. Bo Bce Tpu mnpoOupku BHecHTEe MO 2 MHKpoOIINaTens cyiabpuTa HATPUS U
nepemMeniaiTe pacTBOPHI O MOJHOTO PaCTBOPEHHUSI KPUCTAIIIOB.

6. HabmronaiiTe 3a ©I3MEHEHHEM OKPACKH PACTBOPOB BO BCEX TPEX CIIydasix.

7. Hamnumuire ypaBHEHHsI peakiiiii BOCCTAHOBJICHHS MEpMaHraHaTa Kalus CyJIb(OUTOM

HaTpHUsl B pa3HbIX CpPeAax, YUYWUTHIBAs, YTO B COCAMHEHUS MapraHila B pa3JIMYHBIX CTEMEHSX €ro
OKHCIIEHHS UIMEIOT XapakTepHble OKpacku: HoH MnO; - GpuoneToBsIii, Hon MnO ;~ - 3enensiif, Mn?*
- GeclBETHBIH, a okcu I ¥ ruapokcu Mn*" - ManopacTBOpUMEIE BelleCTBAa KOPUUHEBOTO IIBETA.

8. K kakoMy THIy OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMHA  OTHOCSTCS
IIPOBEJICHHBIE B OMBITE 3a peakuuu?

0) Buumsiume pH cpeapl Ha cMmelleHHe PaBHOBeCHA B  OKHCJIUTEJIbHO-
BOCCTAHOBHMTEJBHBIX PeaKIMAX

1. [TomecTuTe B IpoOUpPKY HEOOJIBIITON KPUCTAILTUK HOIA.



2. Ho6aBbTe 8-10 Kamnenb pacTBOpa MIETOYH.

3. [TepememaiiTe coaepxumMoe MPOOUPKH 0 TOJTHOTO PACTBOPEHHMS Hoa.

4. K oOpa3oBaBmiemycst GecuBeTHoMy pacTBopy mpubaBbTe 10-14 kamensb pactBopa
CEPHOM KHUCIIOTHI JI0 TIOSIBJICHUSI OypOil OKpACKH pacTBOpa.

5. [Tonp3ysich pacTBOpOM Kpaxmaia, JOKaKUTe, 4To Oypasi OKpacka BbI3BaHa 0OpaTHBIM
porieccoM 00pa3oBaHusi CBOOOTHOTO Hoa.

6. Hanumure ypaBHEHUS peakiui, Y4UTBIBAsi, YTO IIPU PACTBOPEHUU H0J1a B pacTBOpE

IeJI0YM 00pa3yroTes comu omoBoaopoanon HJ u iogHoBatucToit HJO xucmor.

OneIT 4. OKHCJINTENBLHO-BOCCTAHOBHTEIbHAS ABOHCTBEHHOCTh 3JIEMEHTOB, BXOASIIIAX
B COeIUHEHHUS B MPOMEKYTOYHOM CTENeHU OKUCICHUS

a) BzaumoneiicTBue nmepoxkcuia BOAOPOAA C MEPMAHTAHATOM KaJIHUs

1. K 1-2 karmmsim pacTBOpa nepMaHTaHaTa Kaius 100aBbTe 2-3 Kaluid pacTBopa CepHOM
KHCJIOTHI.

2. JloGaBbTe K MOJTy4eHHOMY pacTBopy 2-3 kamim 3%-HOro pacTBopa MEpoKcHia
BOZIOpOAA.

3. Kak n3amenunacey okpacka pactsopa? Kakoii ra3 Beigensiercs?

4. Hanumwure ypaBHenue peakunu. Kakue cBoiicTBa NpoOSIBISIET B HEM NEPOKCH]
BOJI0pOIa?

0) BzaumoaeiicTBHe NepoKcuAa BOAOPOAA C MOAUAOM KaIUs

1. K 3-4 xamnsim pactBopa moauja Kanus npuiedTe 3-4 Kamium pacTBopa CEpHOM
KHCJIOTHI.

2. [TpubaBbTe K mMmosydeHHOMY pacTBOpy 1-2 kamiam 3%-HOro pacTBopa IEpoKcHIa
BOZIOpOAA.

3. Jns kakoro BellecTBa XapakTepHa NOsIBUBIIAsACS okpacka pactBopa? Ilomb3yscek
pacTBOpPOM Kpaxmaiia, JOKaKUTe, 4To Oypasi OKpacka BbI3BaHa 00pa30BaHUEM CBOOOIHOTO HOa.

4. Hanumure ypaBHeHue peakunu. Kakuwe cBOWMCTBa MNPOSIBISET B HEH MNEPOKCHUT
BOoZOpoa?

OnpIT 5. Oprannyeckue BellecTBa B KauecTBe BOCCTAHOBUTeJIEH
a) BoccranoB/ieHue OMXpoMaTa Kajaus

1. B npobupky momectute 5-6 kamenb pacTBOpa OuxpomMara HaTpHs.

2. Buecure B Hee 2-3 kaniu KOHLEHTPUPOBAHHOW CEPHOMN KUCIIOTHI.

3. Jo6aBwTe 4-5 kamnens aTunoBoro crmpra CoHsOH.

4. OTMeThTe M3MEHEHHE [[BETa PACTBOPA U MOSBICHHE CHEUU(DUIECKOTO «SIOIOYHOTO»
3amaxa, npucyiiero ykcycaomy anpaeruny CH3CHO.

S. Hanumure ypaBHeHHE peaklnu, yUuThiBas, oopazyercs coib xpoma (III).

0) BoccTaHoBJieHMe EPMAHTIaHATA KaJIHUs

1. Buecute B mpobupKy mo 5-6 karmesab pacTBOPOB ILIaBEJIE€BOI KUCIOTHI U 2 H. pacTBOpa
CEpPHOM KHUCJIOTHI.

2. Jlo6aBbTe 2-3 Kary nepMaHraHara Kanus U HaOJrogaiTe yepes3 HEeKOTOpoe BpeMs 3a
o0eclBeUMBaHUEM TIepMaHraHaTa Kajus.

3. CocrtaBpTe  ypaBHEHME  pEaKIMM,  Y4YUThIBas,  4YTO  IIE€pMaHraHAT-UOH

BOccTaHaBluBaeTcs 10 nona maprania (I1). B peakiuu taxske Boiaensercst okcup yriepoaa (IV), mo
KOTOPOTO OKUCIISIETCS IABEIeBasi KUCIOTA.

JlabopaTopHas padora Ne7 « Koppo3usi MeTa110B»

Ieab: o3HAKOMJIEHHE C AJICKTPOXMMHUUYECKOW KOPpO3HeH; (pakTopamu, BIUSIONIMMH Ha
KOPPO3HI0; METOAaMH 3aLIUThI OT KOPPO3HH.

OnpIT 1. BiusiHMe aKTUBHOCTH KOHTAKTHPYIOLIEr0 METAJLJIa HA KOPPO3UI0

1. Bo3pmuTte Tpu ckpenku s Oymar. B ogHy BCTaBbTE€ TOHEHBKHMH KYyCOUYEK
METaJUIMYECKOTO 0JI0Ba, BO BTOPYIO — MEJIH, TPETHIO OCTABbTE B KAUECTBE KOHTPOJIS.
2. JloGaBbTe B TpH MPOOUPKH C BOJOU IO OJHOM Karie pacTBOPa COSTHON KHCIIOTHI, IO

2-3 xaruu pacTBopa kpacHou kposiHOU conm K3[Fe(CN)s] 1 omycTruTe B HUX CKPETIKH.



3. OTMeThTe MHTEHCHUBHOCTb 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. BozbmuTte Tpu npoOupku. B nepByto HaselTe pacTBOp XJIOpHAa MarHusi, BO BTOPYIO —
pPacTBOP COJSTHOM KHUCIIOTHI, B TPETHIO — TUCTHUTMPOBAHHYIO BOY.

2. OnHOBpPEMEHHO OMYCTUTE BO BCE IPOOHMPKH IO OJJHOU CKpEIKE.

3. Jo6aBbTe uepe3 5-10 MUHYT B KaxAyr0 MPOOMPKY MO 3 Karulkd pacTBOpa KpacHOU
KPOBSIHOU COJIH.

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

IIPOTEKAIOIIUX PEAKIUH, CIeIIalTe BBIBO.
OnpIT 3. DJIeKTPOKOPPO3US MeTaJIa

1. Haneiite B U-00pa3Hyro TpyOKy pacTBOp XJIOpHIa HATPHSL.

2. Jlo6aBbTe B KaK70€ KOJEHO MO 2 Kalljld pacTBOpa KPacHOW KPOBSHOW COJIH W
deHondranenna.

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

4. OO0BsicHUTe HAOTIOJICHUS U 3alUIINATE aHOAHBIA U KaTOIHBIN MPOIECCHI.

OnbIT 4. AHOAHBIE H KATOIHbIE MOKPBITHS

1. Haneiite B n1Be mpoOupku no 15-20 kamenb pacTBOpa CEpHON KUCIOTHI U 100ABHTE 1O
2 KaruM pacTBOpa KpacHOM KpPOBSHOM COJMH.

2. Onycrtute B 0JIHY IPOOHUPKY MOJIOCKY OLIMHKOBAHHOTI'O JK€JIe3a, B IPYTyI0 — JIYKEHOTO,
MpeBapUTENHLHO CIIEIaB Ha UX MOBEPXHOCTH IIYOOKHE [[apPAITMHBI HOKOM.

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

4. OO0BsicHuTe HAOIIONCHUS U 3aMUIITUTE aHOTHBIN W KATOJIHBIA MPOIECCHI JUTS KaXKI0H
rajbBaHONAPBHI.

OnpIT 5. IIpoTekTopHas 3amuTa

I. JloGaBbTe B JBE MPOOMPKH C JUCTHIUTMPOBAHHOW BOJOW MO OJHOW Karule COJISTHON
KHUCJIOTBI U MO 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 Kakoil mpooupke?).

4. OObsicHuTe HAOMIOACHUSA. 3alUINNTE KAaTOAHBIA M aHOAHBINA mpouecchl. CaenmaiTe

BbIBOJI. Kakyto poJib BBINOJHSET aTFOMUHUNA?
OnbIT 6. [IppMeHeHne HHTUOMTOPOB

I. Haneiite B 1Be mpooupku 1%-Hblii pacTBOp cepHON KUCIOTHI U 100aBbTE 1O 2-3 Kariu
pacTBopa KpaCHOM KPOBSIHOM COJIH.

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

3. Omnyctute B 06e npobupku o oxHo ckpenke. Kakoit nadbmogaercs apdexr? Kakyro

POJIb BBIMOJHSET YPOTPOIUH?

Kpurepumn oneHku:

MakcumanbHOE KOJIMYECTBO OauloB 3a JIaDOpaTOPHBIA TMPaKTHKYM, BKIIOYAIOIIUH
nabopaTtopubie paboTer NeNe 1-7, — 30.

- 30 6ayI0B BBICTABISIETCS CTYACHTY, €CITU OTYETHI BHIMOTHEHBI 0€3 3aMeUaHuii;

- 20-29 GammoB BBICTABISETCA CTYACHTY, €CIM B OTYETAX COJEPKATCS HEOOJbIITNE
HEJI0YETHI;

- 3-19 GaynnoB BBICTABISAETCS CTYACHTY, €CIIM B OTYETAX COJEPIKATCS CYIIECTBEHHBIC
OIINOKH;

- 1-2 OGamna BBICTABIACTCS CTYIAEHTY, €CIIM OTYEThI HE O(OpMIICHBI, HO pPabOTHI
BBITIOJIHECHBI.



7.2.3. IlocemaeMocTn

Kputepun onenkn:

MaxkcuMallbHOE KOJIMYECTBO OayUIoB 3a mocemieHue 3agaruii — 10. 3a mocerienne 8 4acos
ayJIUTOPHBINA 3aHATUH — 1 Gaymt. 3a MpOomycK 8 4acoB MO HEYBAXKHUTEIHHON MPUYMHE — «MUHYC 1
Oamm.



7.3. OueHouyHbIe cpeACTBA VI NMPOMEKYTOYHOH aTTecTallMi IO MTOraMm

OCBOCHMA NTUCHUIIJIMHBI

7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTaAlluU

Cemectp 1
Ne Bonpocsl k 3k3aMeny
n/n
1 | OcHOBHBIE MOHATHS XWMHUU: MOJEKYJA, aTOM, 3JIEMEHT, BEIIECTBO (IIPOCTOE, CIIOXKHOE),
SMIUpHUecKas, rpapuueckas, MoJIeKyJsipHas (GOpMyIIbl BEIIeCTBA, XUMUYECKas peakuus,
CTEeXHOMETpUUecKuil K03 uumeHt
2 | Knaccuduxanuss u HOMEHKJIATypa HEOPraHWYECKUX COETUHEHHI: OKCHABI, KHUCIOTHI,
OCHOBaHMsI, COJIU
3 | CrexuomeTpusi. 3aKOHOMEPHOCTH HW3MEHEHHUSI W CIOCOOBI OMpENeTeHUs KOJIWYECTBa
BerecTBa. OCHOBHBIE OMpeeeHus: (GOpMyIIbHAS SIMHUIIA BEIIECTBA, MOJb, TOCTOSHHAS
ABorazipo, MoJisipHas Macca, MOJISIpHBIM 00BeM, MOJsIpHas Macca XUMHYECKOIro
HKBHUBAJICHTA, MOJISIPHBIN 00beM XMMHYECKOTO YKBUBAJICHTA.
4 | KonuyecTBEHHbIE 3aKOHBI NPOTEKAaHUS XHMHMUYECKHX PEAKLIUN: COXPAaHEHUs MaccChl
BEIIIECTB, MIOCTOSTHCTBA COCTaBa, KPATHBIX OTHOIICHH, 00hEMHBIX OTHOIIEHUH, ABOTaapo
U cienctBus u3 Hero, MenneneeBa-Knamnelipona, 00beIMHEHUI Ta30BbIN, MaplUaTbHbBIX
JlaBiaeHuil JlanbToHA, 3aKOH YKBUBAJICHTOB
5 | Teopuu crpoeHusi aroma. CoBpeMEeHHasi TEOpHsI CTPOCHHsI aTOMOB. ATOMHBIE OPOUTAIIH.
KBanToBbie uncna. [IpuHIHIB ¥ paBuia 3aN0JTHEHHS] ATOMHBIX OpOUTaei
6 | Ilepuognuecknii 3akoH. CTpykTypa [lepuoanueckoii TaOIUITBI
7 | IleppoIMYHOCTh W3MEHEHHSI CBOWMCTB 3JIEMEHTOB. PacnpoCTpaHEHHOCTh XMUMHUUYECKUX
AJIEMEHTOB
8 XuMUUecKasi CBSI3W: DHEPrus, JUIMHA, yroi cBA3U. Buabsl xumuueckoil csasu. CBoicTBa
KOBAJICHTHOM CBSI3U: HAINpPaBICHHOCTb, HACHIIIAEMOCTb, MOJSPHOCTh. VOHHAas CBS3b:
MOJISIPU3YEMOCTh M TOJISIpU3yIoliee AeicTBUe. Meramuindeckass CBsi3b: 30HHAS TEOPUs
KpuctauioB. Bonopoanas cBs3b
9 MeToa BaleHTHBIX CBs3€H, ruOpuan3aius. MeTo MOJEKYISIPHBIX OpOUTANICH: TTOPSII0K
CBSI31, MAarHUTHBIE CBOMCTBA MOJIEKYJI U HIOHOB
10 | Meron ['mmiecniu: mpoCcTpaHCTBEHHOE CTPOCHUE MOJIEKYJI U HOHOB
11 | MexmoneKkyaspHble B3aUMOJEHCTBUS
12 | OCHOBHBIE TIOHATHUS U OMPEAECICHUS XUMUYECKON TEPMOJAMHAMUKU: TEPMOIMHAMUYECKAS
cuctema (M30JUPOBAaHHAs, OTKpPBITas, 3aKphbiTas), (pa3za, TOMOTCHHBIE U TETEPOTCHHBIC
CUCTEMBI, TIapaMeTpbl COCTOSHUS (3KCTEHCHUBHbIC, MHTEHCUBHBIE), (DYHKIUU COCTOSHUS,
XUMHUYECKHH  TEepMOIMHAMMYECKHI TMpolecc (CaMONpOM3BOJbHBIN, PaBHOBECHBIH,
HEpPaBHOBECHBIN), (pa30BbIil IEpexX0, BHYTPEHHSIS SHEPTHs, TEIUIOTa, paboTa
13 | IlepBblii 3aKOH TEPMOAMHAMHUKH U €T0 MPUIIOKEHHE K IpoIeccaM B HACATIbHOM Tase:
M30XOPHOMY, U30TEPMHUUYECKOMY, U300apHOMY
14 | Ilonstue TemmoBoro 3¢¢deKTa XUMHUUYECKOW pPEaKIUU: TerIoBor A(DPeKT peaxiuu,
TEPMOXMUMHUYECKOE U TEPMOJIMHAMUYECKOE YPaBHEHHUS, CTAHJAPTHBIE TEPMOIMHAMUYECKUE
YCIJIOBHMSI, CTAH/IAPTHAS SHTAJIbIUS PEAKIINH
15 | CraHmapTHbIE SHTANBIIMKA 00PA30BAHUS M CTOPAHUS BEIIECTB
16 | 3akoH I'ecca u ciiencTBUs U3 HETO
17 | BTopoii 3aK0H TepMOJAWHAMUKH. DHTPONHSI KaK (PYHKIHSI COCTOSIHHSI CHCTEMBI
18 | Tperuii 3aK0H TepMOAUHAMUKHN. AOCOTIOTHBIC 3HAYCHUS CTAHIAPTHBIX YHTPOIUH BEUIECTB
19 | Kputepun HanpaBJIEHHOCTH CaMOIIPOU3BOJIBHOTO MPOLIECCA B 3AKPHITON CUCTEME
20 | Kuneruka xumudeckux peakiuii. OCHOBHBIE NOHITHSI U ONPEIEIICHUS




21 | OCHOBHOM MOCTYJIAT XUMUYECKON KUHETUKH
22 | BausHue TemnepaTypbl Ha CKOPOCTh XUMHUYECKUX PEAKIIUI
23 | TeopeTnueckue NpeaCTaBICHU O CKOPOCTAX AJIEMEHTAPHBIX PEAKIUi
24 | OcoOeHHOCTH KUHETHKHU T€TEPOTCHHBIX peakiuii. Peakiiuu Ha rpaHuIle pa3jena TBEpaoe
TEJI0 — I'a3 U TBEPJAOE TENO — )KUJIKOCTh
25 | OcHoBbl Karanu3a. OCHOBHbIE MOHATHS U ompeaeneHus. MeXaHu3Mbl TPOTEKaHUs
KaTaJIUTUYECKUX PEaKIil
26 | Xumuyeckoe paBHoBecue. OOpaTuMble 1 HeOOpaTUMble XUMHUYECKHE peakiuu. Buabl u
0COOEHHOCTH XMMUYECKOro paBHOBecHus. KonndyecTBeHHbIE XapaKTEePUCTUKU XUMUYECKOTO
paBHOBECHS
27 | BnusHue pa3nuyHbIX (PaKTOPOB Ha XMMHYECKOe paBHoBecue. OCOOEHHOCTH ONMUCAHUS
PaBHOBECHSI B TE€TEPOTr€HHBIX CUCTEMAX
28 | O6mmue cBoiicTBa pacTBOpOB. OCHOBHBIC MOHSATHUS M ONIPEICICHUS
29 | CriocoObl BEIpOKECHUSI KOHIIEHTPAITMH PAaCTBOPOB
30 | XuMuueckue paBHOBECHS B pacTBOPAX: COJIbBATAIUS
31 | TepmoamHaMUYECKHE XapaKTEPUCTUKH MpoIiecca 00pa30BaHUs paCTBOPOB
32 | KonnuraTuBHbIE CBOMCTBA paCTBOPOB
33 | BousiHue pa3nu4yHbiX PaKTOPOB HA CBOMCTBA PACTBOPOB DJIEKTPOIUTOB
34 | luccorumanus ciaObIX AIEKTPOIUTOB
35 | PacTBOpBI CUIIBHBIX AJIEKTPOJIUTOB
36 | MoHHbIe paBHOBECHS B BOJHBIX pACTBOPaX 3JIEKTPOJIUTOB
37 | I'mgponu3 cosel: 1O KaTHOHY, IO AaHMOHY, MOJHbIA ruaponus. CreneHb u
KOHCTAaHTaruapoan3a
38 | [IpousBeneHne pacTBOPUMOCTH. Y CJIOBHE 00pa30BaHUs 0CAIKa
39 | HanpaBiieHre 0OMEHHBIX MPOIIECCOB B PACTBOPAX JICKTPOIMTOB
40 | OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIC peakiiy. MeTo 1 3JIEKTPOHHOTO OaslaHca
41 | DneKkTpoaHbIe MPOIECCHl: OCHOBHBIE ONPECICHUS
42 | 3akonsl Dapanes
43 | [loTeHnmanmbl 3IEKTPOXUMUYECKON CUCTEMBI. JIBOMHOMN AJIEKTPUYECKUH CIION.
44 | CraHmapTHBIA BOJOPOJHBIA AJEKTPOI. Psm CTaHIZAPTHBIX HJIEKTPOAHBIX MMOTEHIIMAIOB
MeTauloB. YpasHeHue HepHera
45 | XuMHYECKHE U KOHIICHTPAIIMOHHBIE TAIbBAHUYECKUE JIEMEHTHI. DjieMeHT Januas- Axoou
46 | Dnextponus. [loreHuman pas3noxeHusi, NOCIeI0BaTEILHOCT MPOIECCOB HA 3JIEKTPOAaX
47 | Knaccudukaius KOppO3UOHHBIX Cpell, pa3pylleHuit u mporeccoB. [lokazaTenu cKOpocTH
KOPPO3UH
48 | Xumnueckas KOppo3us: BUJbl U Pa3HOBUIHOCTH
49 | DaekTpoXuMHYECKasi KOPPO3Us: MPUUYUHBI U MEXAHU3M BOSHUKHOBEHUS
50 | 3amuTa OT KOPPO3MHM: JIETUPOBAaHUE METAIIIMYECKMX MAaTEpPHAIOB; U3MEHEHUE COCTaBa U
CBOMCTB KOPPO3HMOHHOM CpPE/Ibl; IJEKTPOXUMHUYECKAs 3aIMTa: BUIbI 1 MEXaHU3M JECHCTBUS;
3aIUTHBIC TTOKPBITUS: BUBI, METOIbl HAHECCHUS U 00JaCTH IPHUMEHCHHUS
7.3.2. Kpurepuu 1 HOpMbI OLEHKHU
®opma
Cemectp NPOBEACHHI | Kpurtepun u HopMbI OLIEHKH
NMPOMeKYTOYHOM
arTecTaumu
3auer (1o «3a4TEHO» Texkymui pEeUuTHUHI COCTaBISAET
HaKOIHUTEIIbHOMY 55-100 6amnoB
pENTHHTY) «HE 3aYTEHO» Texkymuii peiiTuHr cocrasiuser 0-
54 GamioB




B ciiyyae HeyOBIETBOPUTENBHON C1auy 3a4eTa 110 HAKOIIUTEIIbHOMY PEUTHHIY IIPOBOJUTCS
yCTHas cAaya 3a4eTa IpernoaBaTeio.

Kpurepun oneHku:

®opma
NpOBe/IeHUs!
Cemectp . Kputepuu u HOpMBI OLIEHKHU
NMPOMEKYTOYHOI
aTTecTaluu
1 3a4ueT «324TEHOY [TonHbIE, TOCTATOYHO MOTHBIE
(ycTHO) WJIM TIOBEPXHOCTHBIE OTBETHI Ha

JIBa TEOPETHUYECKUX BOIPOCA U3
CIIHICKa BOTIPOCOB K 3a4ETy;
[IpaBuibHBIE, HEYETKHE OTBETHI
Ha JIOTIOJTHUTEIILHBIC BOITPOCHI
0 JICKIIMOHHOMY KYpCY.

«HE 3aYTECHOY» He oTBeuaeT Ha BOIIPOCHI
TEOPETUYECKOT0 XapaKTepa Uin
OTBEYaeT HEMPABHILHO,
HETIOJIHO;

He oTBeuaeT nim HempaBUIBLHO
OTBEYAET HA JIOTIOTHUTEIbHBIC
BOIIPOCHI.




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi JuTeparypa

Tun (yueOHuK, yueOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIN 3arnaBue (3arojioBoK) 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. AxmertoB. — 11-e u3n., crep. — CaHKT-
[TerepOypr: Jlanp, 2020. — 744 c¢. — ISBN
978-5-8114-4698-8.
2 | H.B. KopoBuH [u np.]; mon | O6mas xumusi. Teopus u 3amauu : yueOHOE Y4eOHoe mocodue 2022 OBC «Jlanby»
pen. H. B. KopoBuna, H. B. | moco6ue mist By3oB / H. B. Koposun, H. B.
Kynemosa. Kynemwos, O. H. I'onuapyk [u ap.] ; nox
penakuueit H. B. Koposuna u npod. H. B.
KynemoBa. — 6-¢ usn., crep. — CaHKT-
[TerepOypr : Jlanp, 2022. — 492 c. — ISBN
978-5-8114-9026-4.
3 | B.B. Eropos Eropog, B. B. O6mas xumus : yaeOHUK JIst YueOHUK 2021 OBC «Jlanby»

By30B / B. B. EropoB. — 2-e usn., crep. —
Cankrt-Ilerepoypr : Jlanp, 2021. — 192 c. —
ISBN 978-5-8114-6936-9.




8.2. lomoJiHMTeILHAS JIMTEPATypa

KosunyecTtBo B
Tun (yueOHuK, ydueOHOE

HAy4YHOH
Ne nocooue, yaeoHoO-
ABTOpBI, COCTABUTEJIHN 3arnaBue (3arojioBoK) 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. Yepnuxosa, B.B. fxymes. — CaHKT-
[TerepOypr: Jlans, 2014. — 469 c.: un. —
(YueOnuku s By3oB. CneuuanbHas
muteparypa). — 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. — U3n. 3-¢e, crep.
— Cankr-IlerepOypr: Jlans, 2016. — 168 c.:
wi. — (YueObHuku ans By30B. CnenuanbHas
autepatypa). - ISBN 978-5-8114-2274-6.

3 | KIO. Tapxos O0mass ©u  HEOpraHWyecKas  XUMHUS. Y4eOHoe mocodue 2019 OBC «Jlanby»
OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peakuMM W XUMHYECKOe paBHOBECHE.
COopHUK 3aJaHUld ¥ BAapUAHTOB: y4eOHOE
nocobue / K.O. TapxoB. — CaHkT-
[TerepOypr: Jlans, 2019. — 80 c. — ISBN 978-
5-8114-3302-5.

4 | H.H. IlaBnos OO6mmas 1 HeopraHuyecKasi XUMHUs: YIeOHHK / YueOHUK 2011 OBC «Jlanby»
H.H. IlaBnoB. — 3-e wu3xg., ucmp., I00. —
Cankrt-Ilerepoypr : Jlanp, 2011. — 496 c. —
ISBN 978-5-8114-1196-2.




8.3.

CHUCTEM

ByTtnepoBckue coobuienust [DNeKTpOHHBIN pecypc]

ITepeyenns npogeccnoHaJBHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX

: MHOTOIpeaMeT. Hayd. xkypH. / OO0

«/HHOBalIMOHHO-U3AATENbCKUM A0M «byTiiepoBckoe Haciiequey. — DIEKTPOH. )KypHail. — Ka3aHs :
00O «/HHOBanMOHHO-U3AATENLCKUN oM «byTiiepoBckoe Hacienuey, 1999- . Pexum pocryna k
KypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

XuMHUg B MHTEpPECaX YCTOMYMBOTO Pa3BUTHUS [DIEKTPOHHBIN pecypc]

: MEeXIyHap. Hayd.

xypH. / Cubupckoe oraenenue PAH. — Dnektpon. xypHai. — HoBocubupck : M3narensctBo CO
PAH, 1999- . Pexxum noctyma K >xypH. http://www.sibran.ru/journals/Hviur/

Office Stdandard 2013 Russian OLP NL
AcademicEdition

8.4. IlepeyeHb NporpaMMHOIro odecrne4eHus
Ne Hanmenopamie IO PexkBH3UTHI L[OFOB?pa
n/n (nara, HOMep, CPOK NeMCTBUA)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc NENCTBUSI — OECCPOUHO;
KoHTpakT Ne 1653 ot 14.12.2018, cpox
NENHCTBUSI — OECCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok

NENHCTBUSI — OECCPOUHO

8.5.

00pa3oBaTeIbHOIO MpoIecca 1Mo JUCIHUIINHE

Onucanue MaTepuaIbHO-TEXHMYECKOI 0a3bl, He00X0AMMOMH /1J151 OCYIIeCTBJICHUS

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
N Ap- 00LEKTOB Il POBEEHHsE . IlepeyeHb OCHOBHOIO 000OPY10BAHUSA
N/ | NPaKTHYeCKHUX U JA00PaTOPHBIX 3aHATHIA,
NoOMeleHuH JJISI CAMOCTOSITEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

1 | JlekunoHHas aynuTopust CTONIbl  YYEHHUYECKHE TPEXMECTHhIE H

A-125 JIBYXMECTHBIE MOHOOJIOKH, CTOII
MPEINoaBaTebCKUM, CTyN
nmpernojaBaTeNbCkuii, Kadempa, gocka
MeJoBasg. JKpaH HaBECHOW, MPOEKTOp,
IIPOLIECCOP. MBIIIb KOMIL., ITYJIbT.

2 | JlabopaTopus 001Iei 1 HEOPTaHUIECKOU Cron mabGopaTopHBIA, CTOJN TPHOOPHBIH,
XUMHUHI BBITSDKHOW IIKad, mkad A7 peakTHBOB,
A-310 mkad Ui MMOCynbl, MapTa y4eHUYecKas,

CTOI  THCHbMEHHBIH, TYMOBI, MOWKH,
TaOypeThl, T0CKa MEJIOBas.

3 | KoMmnbroTepHsIii Ki1acce Croubl Y4EHUUYECKHUE, CTOII

VIJIK-812 MPENOIaBaTebCKUM, CTYJIbSI YYCHUUYECKHE,
nocka aymuTtopHas (mapkephas), IIK c
BBIXOJIOM B ceTh MIHTepHeT

4 | [lomerieHue a1t CaMOCTOSITENHHOM pabOThI CToJ1B1, CTYJIbS, KOMITBIOTEPHI.
00yJarmuxcs
I'-401



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

n/n

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB JJIsl MPOBeAeHUSA
NPaKTHYeCKUX U JJa00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

[Tomerenne s CaMOCTOSITEIBHONW PaOOTHI
o0yJarmuxcs
C-401

mkapel IS JOKYMEHTAIluH,  JIOCKH
MarHuTHBIE, CTOJIBI IHCHMEHHBIE, CTOJBI
KOMITHIOTEPHBIC
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