MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b1.0.17

(undexc ucyuniumsi)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Xumus

(Haumenosanue OUCYUNIUHbL)

10 HAIPABJICHUIO IOJTOTOBKU
15.03.04 ABToMaTu3anus TEXHOJIOIMUECKUX MPOLIECCOB U MPOU3BOICTB

HaIpaBJIEHHOCTH (TIPOdUIIB)
WHTeueKkTyanbHble MPOU3BOACTBEHHBIC CHCTEMbBI i aBTOMAaTU3UPOBAHHBIC TEXHOJIOTUU

dopma 00ydeHus: ouHast
I'on Habopa: 2023
O6mras TpynoemMkocTsb: 5 3E

PacnpenesieHue 4acoB JUCIHUIIMHBI 10 cCeMeCTPam

Cemectp 1

dopmMa KOHTPOJIA 3a4eT Hroro
Buj 3ansiTuit
Jlexuun 32 32
JlaGopartopHbie 16 16
[IpakTnueckue 32 32
PykoBOJCTBO: KypcoBbie paboThl (poekThi) / PT'P
IIpoMexyTouHas aTTecTalus 0,25 0,25
KonraktHas pabora 80,25 80,25
CamocTosiTenbHas paboTa 99,75 99,75
KonTtpouns
Hroro 180 180

4 )

AJOKYMEHT MoArnmMcAH
QNEKTPOHHOW MOANNCHIO

Ceptudukat: 014FF7890041AFC5824E0982EFBI9CO0A4F
Bnapeneu: byHes AnekcaHap Cuscarosuy
HencTteuteneH: ¢ 02.11.2022 oo 02.11.2023




Pabouyto mporpammy coctaBui(u):
JIOLIEHT, K.T.H., TpommHa M.A.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucHMIUIMHBI cocTaBiena Ha ocHoBaHuu ®I'OC BO u yuebHOro niana
HaIpaBJICHUs MTOATOTOBKH
15.03.04 ABTOomMaTH3aIUsI TEXHOJIOTHYECKUX MPOLIECCOB M ITPOU3BOJICTB

Cpok neiicTBus padoueii mporpaMMsbl AMCUHUILIHHBI 10 «31» aBrycra 2027 r.

COI'NTACOBAHO

3apenyrommii  kadenpoit  «OOopygoBaHME M TEXHOJOTMH  MAIIMHOCTPOUTEIHHOTO
MIPOU3BOJICTBAY»

« _» 20 T H.I1O. Jlorunos
(noonucy) (H.0. Damunus)

YTBEPXIEHO
Ha 3acenannu neHTpa MEIMIIMHCKON XUMUN

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



1. eab ocBOeHUST TUCHUILTAHBI

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

2. MecTto nucnumimnabl B crpykrype OIIOII BO

HI/ICHI/IHHI/IHBI U IpaKTUKH, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTc>1 JaHHass AUCLHHIIIMHA:

«BprIcIasg MaTeMaTUuKa).

I[I/ICI_[I/IHJII/IHLI " OpPaKTHUKHU, JJI1 KOTOPBIX OCBOCHUC Z[aHHOf/'I JUCHUITIINHBI HGOGXOI[I/IMO KakK

MMpEACCTBYIOLICC:

((MaTepI/IaJ'IOBe,I[CHI/Ie

«TexHomoruu KOMITO3UIITMOHHBIX MATCPUATIOB).

N TEXHOJIOTHA KOHCTPYKIMOHHBIX MAaTCpHUaIOB»,

3. InanupyemMble pe3yJbTaThl 00yUeHHs
dopmupyemble U HNuaukaropsl
KOHTPOJINpYyeMble JAOCTUKEHUS IInanupyemble pe3yJibTaThbl
KOMIETEeHI[UH KOMIIeTeHIU I o0y4eHuUs
(Ko 1 HAMMEHOBAHUE) (K01 1 HANMEHOBAHUE)
OIIK-7. Cnoco6en | OIIK-7.4. YMeer BBIABIATH | 3HATh: KIACCU(DHUKAIINIO XUMHUYECKHUX
[PUMEHATH COBPEMEHHBIE | ECTECTBEHHO-HAYYHYIO IIPOIIECCOB, MIPOTEKAFOIIINX Ha
9KOJIOTUYHBIE U | CyIIHOCTh  TpoOsieM B | 0ObEKTe npodeCcCuOHAIBHON
Oe3omacHbIe MeTOo/bl | TPodhecCHOHANBHON NeSITeIbHOCTH; OCHOBHBIC MOHATHUS U
PaLMOHAILHOTO obnmactv, pPYKOBOJCTBYSCh | 3aKOHBl XMMHH, OCHOBHBIE 3aKOHBI
HMCIIOJIb30BaHMA CBIPHEBHIX | 3AKOHAMH )44 MCTOJAAMHU | B3AaUMOCBA3H MEXKIOY CTPOCHHEM H
" DHEPreTHMYECKUX | €CTECTBEHHBIX  HAayK M | XUMUYECKMMH CBOWCTBAMH BEIECTB;
pecypcos B | MaTeMaTHKU OCHOBHBIE 3aKOHOMEPHOCTH,
MalIHHOCTPOSHUH COIPOBOXKIAMOIINE B3aUMOJICHCTBUS

BCILIECTB,

YMers: ONPENEATh
XUMHAYECKUX

MIPOTEKAIOIINX Ha oOBeKTe
MpopeCCUOHAIBPHON  JESATEIHHOCTH;
IOPUMEHATh OCHOBHBIE TOHATHS U
3aKOHBI XHWMHH, OCHOBHBIE 3aKOHBI
B3aUMOCBSA3M MEXIy CTPOCHHEM U
XUMHAYECKHMH CBONCTBAMHU BEIIECTB;

HpUPOAY
IIPOLIECCOB,

OCHOBHBIE 3aKOHOMEPHOCTH,
CONPOBOXKAIOIINE B3aUMOJICHCTBUS
BEIIECTB  JUIA  pEUeHHus  3aj1ay

npodeCCUOHATBHON NIEATEITLHOCTH,

Bnaners: Meronamu  ompeaeneHHs
KJ'IaCCI/I(l)I/IKaHI/II/I XUMHNYECKHUX
IIPOLIECCOB, OpOTEeKAIUX  Ha
o0BekTe npodeccroHaibHOI
JesITebHOCTH; METOINKON
MIPOBEACHUS pacdeToB c
HCIOJIb30BAHUEM OCHOBHBIX HOHSATHIH
U1 3aKOHOB XMMHWHU, OCHOBHBIX 3aKOHOB




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

Nuauxkaropsl
AOCTHKEHU S
KOMIIeTeHIU
(K01 1 HAMMEHOBAHUE)

I[InannpyemMble pe3y/ibTaThl
o0yueHust

B3aUMOCBSI3M MEXAY CTPOCHUEM U
XUMHYECKUMHU CBOMCTBAMHU BCILICCTB,
OCHOBHBIX 3aKOHOMEPHOCTEH,
CONIPOBOXKIAIOIINX B3aUMOJICHCTBHUS
BELIECTB  JJIsi  peuieHus  3ajad
npoecCHOHAILHON eATeTbHOCTH




4. CTpyKTypa M cojiep:KaHue TUCHUIIHHbI

DopMBbI TEKYLLET0

. KOHTPOJIA
Mopyas (pa3aen) BUPIII Ha"MeHOBamfe TEM 3aHiTHH CemecTtp Obnem, banabl | UnTepakTB, 4.| (HauMeHOBaHHeE
y4eOHoii padoThI (yuedHoli padoThI) u,
OLIEHOYHOI0
cpeacrsa)
Monyib 1. Jlexrust (JIek1)  |OcCHOBHBIC MOHATHS U 3aKOHBI XUMHHU 1 2 - -
CtpoeHue u [Ipaktuyeckoe  |Pacyers mo GpopmMynam u ypaBHEHHSIM 1 2 - - KoHnTposabHas padboTa)
cBoiicTBa BeuiecTBa |3anstue (I1pl) Nel
Jlexuus (JIek2) |OcHOBHBIE KJIacChl HEOPraHUYECKUX 1 2 - -
BEIIECTB
[TpakTueckoe  |ATOMHO-MOJEKYJSPHOE yUEHUE 1 2 - - KoHnTposibHas padbota)
3anstue (I1p2) No2
JlaGopatopHoe  |OCHOBHBIE KJIACCHI HEOPraHUYECKHX 1 2 - - OTuer 1o
3anstue (JIabl)  [BemecTB lmabopaTopHOU
padote Nel
Jlexus (JIek3) | Xumudeckuil S5KBUBaJICHT 1 2 - -
IIpakTnueckoe | XUMHUYECKHNA SKBUBAJICHT 1 2 - - KoHntponbHas
3anstue (I1p3) pabota No3
JlaGopatopHoe  |OmpeneneHue  MOJSIPHOM  Macchl 1 2 - - OTuer 1o
3anstue (JIab2)  [skBUBaJeHTa MeTalla lmabopaTopHoOi
padote Ne2
Jlexuus (JIek4) |Ctpoenune artomoB. Ilepmoguueckas 1 2 - -
cucteMa anemeHToB J[.M1. MenpeneeBa
[TpakTueckoe  |CTpoeHne aTOMOB 1 2 - - KoHnTposabHas padbota)
3anstue (I1p4) No4
Jlexus (JIek5) |Xumuyeckass CBSI3b:  KOBAJICHTHa, 1 2 - -
MOHHAs1, METAJUTMYECKAsl, BOJIOPOIHAS
[IpakTuueckoe | Xumudeckas CBSI3b. 1 2 - - KonTtponpHas padoTta)

3anstue (I1p5)

HpOCTpaHCTBCHHOC CTPOCHUC MOJICKYII

Ne5




DopMBbI TEKYLLET0

. KOHTPOJIA
Mopnyas (pa3aen) BUPIII Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UnTepakTB, 4.| (HauMeHOBaHHeE
y4eOHoii padoThI (yuedHoli padoThI) u,
OLIEHOYHOI0
cpeacrsa)
Moaynb 2. Jlexums (JIek6) | Tepmommnamuka XUMUYECKHUX 1 2 - -
TepMoarHaMKKa U npoueccoB.  @DyHKUHUH  COCTOSHHSL:
KUHETHKA BHYTPEHHSIS SHEPTUSl, SHTAIBITHS
XUMHYECKUX Jlexuus (JIek7) |OyHKIUM  COCTOSIHHUS:  SHTPOMUS, 1 2 - -
[IPOLIECCOB SHEprus I'u606ca. Hanpasienue
MPOTEKAHUS XUMHUECKUX peaklui
JlabopaTopHoe OrnpesenieHre SHTAIBIUN PEAKIIUN 1 2 - - OTtyeT 1mo
3ansaTue (J1a63) lmabopaTopHOU
[padote No3
[Tpaktueckoe  |TepMoaMHAMHMKA XUMUYECKUX PEaKIUil 1 2 - - KonTpomibHas pabota)
sanstue (I1p6) Ne6
Jlexmms (JIek8) |Xumuueckas KuHeTHKA. BiusHue Ha 1 2 - -
CKOPOCTh ~ XUMHUYECKHX  peaKIHi
KOHIIEHTPAIIUH, 1aBICHU
Jlexuus (JIek9) |BnusHue Ha CKOpPOCTh XMUMHMYECKHX 1 2 - -
peakuui TeMIeparypsl,
KaTaJn3aTopOB. XUMHUECKOe
JlabopaTtoproe  |CKOpOCTh ~ XMMHYECKHX  pEaKI[Uil. 1 4 - - OTtyeT 1o
3anstue (JIab4) | Xumuueckoe paBHOBecwHe (o1 1, 2) mabopaTtopHoi
pabote Ned
[TpakTueckoe  |KuHeTHMKAa XMMHUYECKUX peaKIIUi 1 2 - - KonTpomnbHas pabota)
sanstue (Ip7) Ne7
Mogyns 3. Jlexuus (JIek10) |PactBoppl.  CrocoObl  BBIpaXKEHHS 1 2 - -
PacTBopb! 1 KOHIICHTPAIIAN pacTBOpOB.
DIEKTPOXUMHUYECKUE KomnnuratuBHbIe CBOMCTBA PACTBOPOB
IPOLECCHI IIpakTueckoe CrocoObl  BBIpKEHHUS KOHIICHTPAIHH 1 2 - - KonTpomibpHas pabota)

3anstue ([1p8)

pacTBOpOB

Ne8




DopMBbI TEKYLLET0

. KOHTPOJIS
Mopnyas (pa3aen) BUPIII Ha"MeHOBamfe TeM 3ansTHH CemecTtp Obnem, banabl | UnTepakTB, 4.| (HauMeHOBaHHeE
y4eOHoii padoThI (yuedHoli padoThI) u,
OIIEHOYHOT 0
cpeacrsa)

[Mpaktuyeckoe  |CBoOMCTBA paCTBOPOB HEAIEKTPOIUTOB 1 2 - - KonTtposbHas padora)
3anstue (I[1p9) N9
Jlexmms (JIek11) |CoiictBa pacTBOPOB 3JIEKTPOJIHUTOB: 1 2 - -

JMCCOIMALUsl. MOHHOE TPOM3BEICHUE

BOJIbI, TIPOM3BE/ICHUE PACTBOPUMOCTH,

TUAPOIIN3 COJIEH, HallpaBJICHUE

OOMEHHBIX peaKIui
JlaGopaTopHoe PacTBOpBI 371€KTPOIUTOB 1 2 - - OTtyeT no
3anstue (J1ab5) lmabopaTopHOi

abote No5

[Mpaktuyeckoe  |CBOICTBA paCTBOPOB JICKTPOJIUTOB 1 2 - - KonTtpomnbHast
3anstue ([1pl0) padota NelQ
Jlexuus (JIek12) |OKuCIUTETHHO-BOCCTAHOBUTEILHBIE 1 2 - -

peakuun
[TpakTueckoe  |OKHCIUTENBHO-BOCCTAHOBUTEIBHBIC 1 2 - - KonTponbHas
saustue ([Ipll) |peakiuun padora Nel 1
JlaGopaTtopHoe  |OKHCIUTENBbHO-BOCCTAHOBUTEIILHBIE 1 2 - - OTtuer 1o
3anstue (JIab6) |peakuun lmabopaTopHOU

pabdoTe Neb

Jlexkuus (JIek13) |DaekTpoXUMHUUECKHE CHUCTEMBI. 1 2 - -

["anpBaHWYECKHE DIIEMEHTHI
Jlexkuus (JIek14) |DnekTponu3 paciyiaBOB M BOJIHBIX 1 2 - -

pactBopoB. 3akoHbl Dapanes
Jlexuus (JIek15) |Kopposusi merayuioB. XuMHYecKas | 1 2 - -

ANEKTPOXUMUYECKAS
Croco0bsl  3alIUThI

KOppO3usi.
METaJUIOB  OT




DopMBbI TEKYLLET0

. KOHTPOJIS

Mopnyas (pa3aen) BUPIII Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UnTepakTB, 4.| (HauMeHOBaHHeE

y4eOHoii padoThI (yuedHoli padoThI) u,

OIIEHOYHOT 0
cpeacrsa)
JlaGopaTopHoe Koppo3zus metanios 1 2 - - OTyeT mo
3anstue (J1ab7) lmabopaTopHOi
padote No7

[TpakTuyeckoe DICKTPOXUMUSI 1 2 - - KonTtpomnbHast

3anstue ([1pl2) pabora Nel2

Jlexmust (JIek16) | Xumuueckue CBOMCTBA METAJIIOB 1 2 - -

IIpakTrueckoe XHUMHYECKUE CBOMCTBA METAJUIOB 1 2 - - Kontponbnas

sansitue (I1pl3) pabota Nol3

[Ipaktuyeckoe  |MtoroBast KOHTpoNbHas paboTa 110 1 2 60 - KonTtponsHast

sanstue (IIpl4)  |kypey pabota Nel4

[IpakTHueckoe HroroBoe 3aHsTHE 1 2 30 -

sansitue (I1plh)

CamocrosTenpHas| MI3ydeHne TeOpeTHIecKoro mMarepuaina 1 99,75 - -

pabota (Cpl) 0 Kypcy JIeKIMH, TMOJArOTOBKa K

UTOTOBOMY TECTHPOBAHUIO (3aUETy)

ITocemaemocts | Iloceraemocts 1 - 10 [IpucyrcrBue Ha

(ITc) BaHITHSIX

[Tpomexyrounas |[IpomexyrouHas aTTectanus (3a4eT) 1 0,25 - - Bomnpocsl k 3a4eTy

arrecrais (ITA) Ne 1-50

Tect utoroBeiii | AIToroBoe TecTupoBaHue 1 2 100 - TecToBLIE 3agaHUs

(THW) Ne 1-1160

Hroro:| 180 200

Cxema pacuera nTorosoro 6asia «(Cymma + T¢p)/2» - cyMMa GaliioB o BceM Y4eOHBIM MEPOTIPUSITUSIM, IPEAYCMOTPEHHBIM B Kypce + cpe/iHee
apudmeTryecKoe 1o BCeM MPOMEKYTOUHBIM TECTaM, MPoBoAUMBIM uyepe3 OT.




o. OO0pa3oBaTte/ibHbIE TEXHOJOTHHI

[Ipu peanu3anuu AUCHUIUIMHBI UCHOIB3YETCSI TEXHOJIOTUS TPAJAUIMOHHOTO OOYYCHHS —
opranu3zaiys ya4eOHOTo Ipolecca B By3e, OCHOBaHHAs Ha JICKIIMOHHO-CEMUHAPCKO-3a4eTHOH (hopmax
oOydenus. K ¢opmam oOydeHHsS] OTHOCATCS JICKIMH, TMPAKTHUECKHUE W JTa0OpaTOpHBIC 3aHATHUS, a
TaKXe CaMOCTOsITelbHass pabora. Ha JIeKIUAX HCIONB3YIOTCS HATISTHBIC M CIOBECHBIC METOIbI
0o0ydeHus1, Ha TPAKTHYECKHUX U JTA00PaTOPHBIX 3aHATUSX — HATJISIHBIC, CIOBECHBIC U TIPAKTHYCCKHE
meTobl. OlleHHBaHNUE 3HAHHUH CTYJACHTOB MMPOU3BOIUTCS 110 OaTbHO-PEUTHHIOBOM CHCTEME.

6. MeToanyeckue yKa3aHUusl 0 OCBOEHHIO THCIMILINHBI
Moayasb 1. CTpoeHne U CBOiicTBa BellecTBa

TeMBI JIEKIMOHHBIX 3aHATHM:

OCHOBHBIE ITOHSITHS U 3aKOHBI XMMHH.

OCHOBHBIE KJIaCChl HEOPTaHUYECKUX BEILIECTB.

XUMHYECKUM DKBUBAJICHT.

Ctpoenue atomoB. [lepuoauueckas cucrema snementoB J[.M. Menzaeneena.
XuUMUYECKas CBSI3b: KOBAJICHTHAS, MOHHAS, METAJUIMYECKAs], BOAOPOIHAS.

TeMbl NpakTUYECKUX 3aHATHIA:

Pacuertsl o hopmynam U ypaBHEHUSIM.
AToMHO-MOJIEKYIsipHOE yueHne CTpoeHHe aToMa.
XUMHYECKUM DKBUBAJICHT.

CrtpoeHue aTOMOB.

Xumuueckas cBa3b. [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYII.

Tembl 1a00paTOPHBIX 3AHATHHM
OCHOBHBIE KJIaCChl HEOPTAHMYECKUX BEIIECTB.
Ornpenenenre MOISIPHOW MacChl 5KBUBAJIIEHTA METAJLIA.

HN3y4yuB 1aHHBIA MOAYJIb, CTYACHT J0JIKEH:

MMETh MPEJCTABIEHNE 00 OCHOBHBIX MOHATHIX U 3aKOHAX XUMHUU; KJIACCU(PUKAIIUU BEILIECTB;
CTPOEHHUH aTOMa; TUIAaX XUMUYECKOU CBSI3H.

3HATh:

- OCHOBHBIC ITOHATUS XUMHUH (MOJIEKYa, aTOM, XMMUYECKUI 3JIEMEHT, MOJIb, MOJISIpHast
Macca, XMMUYECKHI SKBUBAJICHT, MOJISIpHAs Macca XUMUYIECKOTO YKBUBAJICHTA);

- OCHOBHBIE 3aKOHBI XMMHHU (COXpAHEHHs MacChl, IOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOLIEHUH, ABOrajpo, ypaBHeHnue MenaeneeBa-Knaneiipona, 00beJMHEHHBIIN ra30BbIi 3aKOH);

- COBPEMEHHYIO KOPIIYCKYJISIPHO-BOJHOBYIO TEOPHIO CTPOEHHUS aToMa; KBAHTOBBIE
YKCclia, IpaBUjia U MPUHIUIBI COCTABICHUS 3JIEKTPOHHON KOHMUTypaIlii XUMUYECKOTO JIEMEHTA;

- TUIIBl XUMUYECKOH CBSI3M (MOHHYIO, KOBAJIEHTHYIO, METAJUINYECKYIO, BOJOPOJHYIO),
UX CBOMCTBA M XapaKTEPUCTUKU;

- IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.

yMeThb:

- IIPOBOAMTH XMMHUYECKHUI SKCIIEPUMEHT U aHAJIN3 NTOJIYYEHHBIX PE3YJIbTaTOB;

- MPOBOAMTDH KOJMUECTBEHHBIE PACUETHI IO YPAaBHEHUSIM XUMHUYECKHUX PEaKIIHii;

- COCTABJIATh DJIEKTPOHHYIO KOH(PUTYPALIMIO XUMUYECKUX JIEMEHTOB;

- OTIpEeAeNATh TUIl XMMHYECKOM CBSI3U B BEILIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOCHHUE;
COCTaBJIATh CTPYKTYPHYIO (pOpMyITy BellecTBa.

MeToanyecKkue PEKOMEHAAUHA 110 U3YYCHUIO MOTYJIsA



[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- U3Y4YUTh Yy4YeOHBbIII MaTepuaq IO COOTBETCTBYIOIIEMY MOAYIIO TUCIUIUIUHEI,
MCIIOJIBb3Ys JICKIIMOHHBIM MaTepuai v JIUTepaTypy Mo JaHHON TeMaTHKE,

- aKIIEHTUPOBAaTh BHHMMAHHE Ha: OCHOBHBIX TOHATUSAX M 3aKOHAaX XHMHUHU;
KJIacCU(UKAUMU BEIIECTB; OOIIMX XWMHUYECKUX CBOMCTBAX BELIECTB OJHOTO KJlacca; CTPOCHUH
aTOMa; KBAaHTOBBIX YHCIJIAaX; COCTABJICHHUH 3JIEKTPOHHOM KOH(MUIypaluud XUMUYECKUX 3JIEMEHTOB;
TUIMAX XUMUYECKOU CBSI3U; IPOCTPAHCTBEHHOM CTPOECHUU MOJIEKYIL.

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. Uto Takoe oTHOCUTENbHAsI aTOMHasi Macca? PaccunTaiiTe OTHOCUTENIbHYIO aTOMHYIO
Maccy cepsl, e M(S)=5,3-102r, a m(C)=2,0-102%r.

2. Paccunraiite abCONIOTHYIO MacCy MOJIGKYJIbl CEPHOH KHUCIOTBI, €CIIH €€
OTHOCHUTEIIbHAsI MOJIEKYJIsIpHas Macca paBHa 98.

3. OtHocuTeNbHAs TUVIOTHOCTh Ta3a MO BOJOPOAY, coaepxatiero 27,27% yriepoaa u
72,73% xucnopona, paBHa 22. OnpenenuTe OTHOCHUTEIBbHYIO MOJIEKYJSIPHYIO MacCy rasa U €ro
XUMHUYECKYI0 (hopmyIy.

4, OTHOCUTENBHBIC TNIOTHOCTH Ta30B M0 BO3AyXy paBHbL: a) 0,9; 6) 3,17. Onpenenure
Mmaccy | 1 kaxzjoro rasa.

5. Onpenenure, kakoi 310 MeTtaw, ecau 1,6 r© kampuus U 2,615 © IBYXBaJ€HTHOTO
MeTaslla BBITECHAIOT U3 KHCIIOTHI OJMHAKOBBIA 00BEM BOJOPO/IA MPU OJHHUX U TEX YK€ YCIOBUSX.

6. Xnopua Metamna coaepxkut 69% xiopa. OTHOCHTeNbHAs aTOMHasi Macca MeTalia
paBHa 47,9. Onpenenure cTeneHb OKUCICHUS METalla B 9TOM COCIMHEHUH.

7. IIpu Temneparype 100°C u naBnennn 50 atm. ras 3anumaer o6bem 10 M3, TTpusemuTe
00bEM 3TOTO Ta3a K H.y.

8. Hanummre nosiHble 21eKTPOHHbBIE KOH(MUTYPALIMA ATOMOB 3JIEMEHTOB C OPSAIKOBBIMU
HOoMepamu 15 u 23. YkaxxuTe BaJIEHTHBIE AJIEKTPOHBI 3TUX 3JIEMEHTOB.

9. Hanummire 31MeKTpOHHbIE KOH(GUTYPALMH aTOMOB Cepbl M XpoMa 1 HoHoB S% u Cri*,
CpaBHUTE paguyCchl aTOMOB U HOHOB.

10. VYV kakux W3 HW)XE MPUBEICHHBIX MOJEKYJT XMMHYECKHE CBSI3M HMEIOT MOJIPHBIN
xapakrep: Oz, CO, HF, N2, NHa.

11.  Ompepenute BaJIEeHTHOCTb ATIOMUHUS B OCHOBHOM U BO30YXJI€HHOM COCTOSIHHSIX.

12. Yemy paBHa Macca | MOJb SKBHBAJECHTOB OJIOBA B PEAKIIMIX €r0 BOCCTAHOBIICHUS: Q)
Sn** +2e = Sn?*; 6) Sn** +4e = Sn°

13.  PaccumraiiTe MOJSIDHYIO MacCy OKBHBaJCHTa JKejle3a B COCAMHEHHUSX €ro ¢
KHCII0poioM, conepxanux a) 70 u 0) 77,8% xenesa.

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

15.  PaccuuraiiTe MOJIApHYIO Maccy SKBHBajeHTa Metauia, eciu 0,029 T ero BHITECHSIOT

u3 kucnotsl 30 M1 Bogopoaa (H.y.).
Mopnyasb 2. TepMoAMHAMMKA 1 KHHETHKA XUMHYECKHX MIPOLECCOB

TeMbl JJeKIMOHHBIX 3aHATHM:

TepmoanHaMHuKa XUMHUYECKHMX NpoueccoB. DYyHKIHUM COCTOSIHUA: BHYTPEHHSS DJHEprus,
DHTAJbIIU.

OYHKIMM COCTOSHUSA: IHTpomnHs, sHeprusi I m66ca. Hanpasnenue nporekaHusi XUMHYECKHX
peaKkuuu.

XyuMHUYecKass KUHETHMKA. BiusHHe Ha CKOPOCTh XMMHUYECKHMX pEaKIHMi KOHLEHTpaluH,
JIaBJICHUS.

BinsiHe Ha CKOpPOCTh XMMHYECKHX PEAKIM TEeMIIepaTypbl, KaTAIH3aTOPOB. XHUMHUYECKOE
paBHOBECHE.

Tembl NIpaKTHYECKUX 3AHATHI:



TepMoanHaMHKAa XUMUYECKUX PEAKLIUMN.
Kunetnka XuMHUECKHX peaKIvil.

Tempbl 1a00paTOPHBIX 3aHATHIM:
Onpenenenne SHTAIBIINU PEAKLIUHU.
CKOpOoCTh XMMHUYECKUX peakluid. XMMHUeCKOe paBHOBECHE.

HN3y4yuB TaHHBIA MOIYJIb, CTYJEHT J10JIKEH:

UMETh TMPEJICTaBIICHNE 00 SHEPreTUIECKIX U3MEHEHUSIX B CUCTEMAaX, B KOTOPBIX TIPOUCXOIHT
B3aMMOJICHICTBHE MEXKAY BELIECTBAMH; CKOPOCTH XHUMHYECKHMX peakuuid U MeTojax ee
pEryJIUpOBaHHUS.

3HATh:

- TEpMOJIMHAMHYECKHE (PYHKIIMU COCTOSIHUS, CIIOCOO M3 pacuera (3akoH ['ecca u ero
CJIC/ICTBHE);

- BIUSHUE TEMIIEpaTypbl HA BO3MOXKHOCTh MPOTEKAHHS PEAKIMUA B 3aBUCHMOCTH OT
YHUCIIEHHBIX 3HAaYCHHH SHTAJIBIIUN U SHTPOIIUU PEAKIIHH;

- BIIMSTHUE Ha CKOPOCTh XMMHYECKON PEaKIMU KOHIIEHTPAINUU (3aKOH JCHCTBYIONINX
Macc);

- BIUSHUE Ha CKOPOCTh peakmuu TemiepaTypsl (paBwio Bant-I'odda u ypaBHeHHE
Appenunyca);

- BJISTHUE HA CKOPOCTh PEAKIIMH KaTaJu3aTOPOB;

- XUMHYECKOEe paBHOBECHUE U criocoOkbl ero cmemenus (mpunuuin Jle [arenne)

yMeThb:

- MPOBOAUTH XMMHUECKHM SKCIIEPUMEHT U aHAJIN3 MOJYYCHHBIX PE3yIbTaTOB;

- OTIPECIIATh BO3MOYKHOCTD MPOTCKAHUS PEAKIINN;

- pEryliupoBaTh CKOPOCTh XUMUYECKOUN pEaKInu.

MeTtoauyeckue peKoMeHAAIUH 10 U3YYEeHUIO MOTYJIsI

[Ipu ocBOCHMM MOJTYJIE HEOOXOIUMO:

- U3Y4UTh Y4eOHBI MaTepuan IO COOTBETCTBYIOIIEMY MOAYIIO TUCIUIUIUHEI,
WCIIOJNIB3Ys JICKIIMOHHBIM MaTepuai v JIUTepaTypy Mo JaHHON TEMaTHKE,

- aKIIEHTUPOBAaTh BHHMAaHHWE HAa: DJHTAJbIHH OOpa30BaHMs, CTOPAaHUS U PEaAKIIUU;
SHTPOIHUM BEIIECTBA M peakiuu; 3Heprun [unb0ca; KMHETUYECKHUX YPAaBHEHMSIX IS TOMO- H
TEeTepOTeHHBIX pEaKIUii; JHEepruH AaKTHUBAI[MH; OCOOCHHOCTSX TMPOTEKAHHUS TeTEPOTECHHBIX
MPOIIECCOB; XUMHYECKOM PAaBHOBECHH M CTIOCO0AaX €ro CMEIEHHUS.

- OTBETUThH HA KOHTPOJIbHBIE BOPOCHI:

1. IIpu coenuuenun 3,2 T Xeneza ¢ KuciopoioM Beiienwioch 40 k/[x Terna.
Paccuwnraiite sHTaIBNNIO 00pa3oBaHus okcuia xemnesa (11).

2. Paccuuraiite TENmI0TBOPHYIO CITOCOOHOCTH METaHa.

3. PaccunTaiiTe KOMMUYECTBO TEIIa, KOTOPOE BBIACAUTCSA MPU cropaHuu 50 M° cmecH,
cocrosen u3 50% kucnopona, 25% Bogopoaa u 25% yriaekuciioro rasa.

4. CrenaiiTe BBIBOJ O BO3MOXXHOCTHM CaMOIIPOM3BOJIBHOTO MPOTEKAHUS pPEAKUUU B
CTaH/IAPTHBIX YCIIOBUSIX, €CIIM U3BECTHO, YTO AHpO =-293 xJIx, ASpo =27 Ix/K.

5. Paccuwnraiite saTanenuio peakun: 2NaOH ) + H2SO4x) = Na2SO4rm) + 2H20 ).

6. Omnpenenure 3HAKW W3MEHEHHS DHTAIBIUM W JHTPONUU IS CJIEAYIOIIETO
TepMoarHamMuieckoro npouecca: 2Ha i) + Oz = 2H20.

7. B kakux ciydasx OSHTaJbMHS CropaHUs IMPOCTOTO BEIIECTBA paBHA HDHTAIBITUHU
00pa3oBaHUs CIIOKHOTO?

8. Kaxk BbIpakaercsi CKOpOCTh XUMHUYECKOW PEAKIMHU M0 3aKOHY JEHCTBYIOIIUX MAcC B
TOMOTEHHBIX U TE€TEPOr€HHBIX PEAKLIUX ?

9. Onpenenurte OOIMIMI 1 YaCTHBIE TIOPSIKH IO KOMIIOHEHTaM CIEAYIOIIeH XUMUIECKOU

peakuun: 2C2He + 702 — 4CO2 + 6H20.



10. Bo ckoJIBKO pa3 M3MEHUTCS CKOPOCTb PEAKLUU IIPU U3MEHEHUU TeMIIepaTypbl Ha
30°C, ecmm y = 3,0?

11.  Kak uameHwurcs vp razodasznoii peakmu 2A + 3B = 2C npu yBenMueHUH AaBICHUS B
2 paza?

12.  Tloyemy vgp peakuu Na + H2O — otnmuaercs ot vy peakuuu Ca + H2O —?

13.  Hamummre mMareMaTudeckoe BbIpaskeHUE A cKopocTu npsiMoi peakiuu CaOm) +
COz(r) — CaCO3(w).

14.  U3meHenue kakux (pakTOpoOB BBI3OBET CMEIIEHNE paBHOBeCHs 0OpaTuMoii peakimu N2

DAY = o
+3H2 <> 2NH3; AH |, =-92 x/Ix B cTopoHy npsimoii peakuun?

15.  BbIUHCIHMTE MCXOJHBIE KOHIIEHTPALUK BEIECTB, €CIM PABHOBECHBIE KOHIIEHTPAIIUH
usBectHbl: 2NO + Cl2 <> 2NOCI, [NO]=1,5 mouns/m, [Cl2]=1 mons/n, [NOCI]=0,5 mMosb/m.

MO)Iy.]'[L 3. PHCTBOPLI U 3JJEKTPOXUMHUYECCKHUE MMPOUECCHI

TeMBI JIEKIIMOHHBIX 3aHATHM:

PactBopbl. CriocoObl BbIpaXKEHUsI KOHIIEHTpAlMU pacTBOpoB. KosuiMraTUBHBIE CBOWCTBa
pacTBOpPOB.

CBoiicTBa pacTBOPOB dJEKTPOJIMTOB: JAWCCOLMALIMSI. HMOHHOE TMPOU3BEICHUE BOJIBI,
MIPOU3BEICHNE PACTBOPUMOCTH, THAPOIIU3 COJIeH, HalpaBiIeHHe OOMEHHBIX PEaKIUil.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

DNEeKTPOXUMHUYECKHE CUCTEMBI. ['albBaHUYECKUE FJIEMEHTHI.

DNEeKTPOJIN3 PACIIaBOB U BOJIHBIX pacTBOPOB. 3akoHbl Dapasest.

Koppo3us meramnoB. Xumuueckas U 3JIeKTpoxuMudeckas Koppos3us. CrnocoObl 3aliuThl
METAJJIOB OT KOPPO3HH.

XHUMUYECKUE CBOKCTBA METAJLJIIOB.

Tembl NpaKTHYECKUX 3AHATHIA:

CriocoObl BbIpayKE€HUS! KOHIIEHTPALMH PACTBOPOB.
CBoiicTBa pacTBOPOB HERJIEKTPOIUTOB.
CBoiicTBa pacTBOPOB JICKTPOJIUTOB.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
DNEeKTPOXUMHUSL.

XHUMHUYECKUE CBOKMCTBA METAJLJIOB.

HroroBast koHTpOIBHAS paboTa Mo Kypcey.

Tema 1a00paTOPHBIX 3aHATHI

PacTBOpBI 27IEKTPOJINTOB.
OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.
Kopposus metannos.

HN3y4yuB 1aHHBIA MOAYJIb, CTYACHT J0JIKEH:

MMETh TPEJICTaBIICHUE O PAaCTBOpax; O CIoco0ax BBIPAXKEHUS KOHIICHTPAIIMH PacTBOPOB;
CBOMCTBax pacTBOPOB; 00 OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIUAK; IIIEKTPOXUMUUECKIX
MpoLEeccax: raJbBaHUYECKUX, JIEKTPOJIN3a, KOPPO3UH.

3HATb:
- COCTaBHBIC YaCTHU PaCTBOPOB;

- KOJIMYCCTBECHHOC BEIPAXKCHHUE COCTaBa PaCTBOPOB;
- CBOMCTBaA PaCTBOPOB HEIJICKTPOJIUTOB U SJICKTPOJIHUTOB;
- HaIllpaBJICHUC 0OMEHHBIX MPOLECCOB B pACTBOPAX 3JICKTPOJIMTOB,



- METOAbl  YpaBHMBAHUS  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil  (MeTon
3IIEKTPOHHOT0 OaraHca v MOJypeaKiuii);

- raJlbBAHMYECKHE IIPOLECCHI U padOTy ralbBaHUUYECKHUX 3JIEMEHTOB;

- 3JIEKTPOJIM3 PACIIIIABOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB;

- 3aKOHBI AJIEKTPOJIN3a;

- BUJIbI KOPPO3UHU U MEXAHU3MBI UX IIPOTEKAHUS;

- CHOCOO0BI 3alUThl METAJUIOB OT KOPPO3UH.

- IIPOBOJIUTH XUMUYECKUM SKCIIEPUMEHT U aHAJIU3 IIOJyYEHHBIX PE3yJIbTaTOB;

- OIPEIEIATh KOHLEHTPALUIO PaCTBOPOB;

- OIIPEECIIATh CBOMCTBA PACTBOPOB;

- paccTaBiATh K03()(PULMEHTHI B OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKLHIX;

- COCTABJIAITh TAJIBBAHMYECKUE IIPOLIECCHI, OINPEHENATh SJICKTPOABUKYILYIO CUILY
rajbBaHUYECKHUX JJIEMEHTOB;

- COCTaBJIIATH IIPOLECCHI JJIEKTPOJIN3A PACILIABOB M BOJHBIX PACTBOPOB HJIEKTPOJIUTOB;

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

- COCTABJIAITh IPOLIECCH XMMUYECKOU U 2JIEKTPOXUMHYECKOU KOPPO3UH;

- noaoupaTh CocoObl 3alIUThl METAJUIOB OT KOPPO3UH.

MeToanyeckue peKOMeHAANMH 110 U3YUYCHUIO MOAYJIS

[Ipu ocBoeHMM MOAYIISI HEOOXOAUMO:

- U3Y4YUTh Y4YeOHBI MaTepuan IO COOTBETCTBYIOIIEMY MOAYIIO TUCIUILUIUHEI,
UCIIOJIb3YS JIEKIIMOHHBIM MaTepuai U JUTEPaTypy M0 TaHHON TEMaTHKE;

- aKIIGHTUPOBAaTh BHHMMAaHHWE HAa: COCTaB pacTBOPOB; CIOCOOBI  BBIPAKEHUS
KOHLEHTPALlUd pacTBOPOB; JJIEKTPOJIUTBI M HEIIEKTPOJIUTBHI; CBONCTBA HEIIEKTPOJIIUTOB U
3JIEKTPOIMTOB; METO/IbI ANEKTPOHHOTO OajaHca ¥ oMypeaKkluii; ralbBaHMUECKHE MPOIIECChl; paboTy
raJlbBaHMYECKUX 1eMeHTOoB; pacueT J/1C; aHOqHbIE U KaTOHbIE pEAKLIUU [IPH AJIEKTPOJIN3E; 3aKOHbI
@Dapajes; TUNBI U MEXaHU3Mbl PA3TMYHBIX BHJIOB KOPPO3UU; CHOCOOBI 3aIUTHI METAIJIOB OT
KOPpO3UH.

- OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI:

16. KakoB Tun xummueckoi cBsizu B 3iekTponurax? Kakue sIeKTpoauThl Ha3bIBAIOT
noTeHIuanbHEIMA? cTHHHBIMA?

17. Hanumure nuccorumaruto a) cynbdura HaTpus u 0) ruapodocdara Kajius 1mo mepBoit
Y BTOPOU CTYIEHSIM.

18.  BmIpa3uTe KOHCTAaHTY AMCCONUAITIN OpTO(POCHOPHOI KUCIOTHI IO MEPBOM CTYIIECHH.

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

20.  Yro mokasbiBaeT M30TOHMUYECKUI Kodpduuuent? Kakas cBs3b CyIIECTBYET MEXIY
CTEMEHBIO TUCCOLMAIIUN JIIEKTPOJIUTA U U30TOHUYECKUM KOdpurimeHTom?

21.  Onmnpenenute TeMmmnepaTypsl kumeHuss u 3amep3anus 0,01 m pactBopa cynbdata
HaTpUs, €CJIM CTENIeHb TUCCOLMALUU cocTaBiseT 54%.

22.  Yro Ha3bIBaIOT MOHHBIM IPOHU3BEAEHUEM BO/IbI? UeMy OHO paBHO?

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

24.  OmpenenuTe pacTBOPUMOCTh THAPOKCHIA aTFOMUHHS, eciu ero 1P = 5,7-1072,

25.  Paccumraiite ocMotndeckoe aasnenue 0,002 M pactBopa GeH305a IpH TeMIepaType
17°C.

26.  Hanummte rufpou3 CIeayromuX Coei 1 ONpeienuTe cpely UX BOJHBIX PACTBOPOB:
NaNOs, ZnCl,, Na2S, CH3COONHa.

27.  IlokaxuTe CTpPOCHHWE MHLEIIBI NPU NPUIMBAHUM H30BITKA pacTBOpa THAPOKCHIA

HaATpUs K pacTBOPY XJIOpUJIA IIUHKA.



28.  IloxaxxuTe CTpOECHUE MHIIEIUIBI IPU IPUIMBAHUN N30BITKA XJIOPUA IIMHKA K PACTBOPH
THIPOKCH/IA HATPHSL.

29.  Kakyio cucremMy Ha3bIBaIOT HJIEKTPOXUMHUIECKOM?

30.  CocraBbTe cXeMy JIBYX TaJlbBaHHUECKHX JJIEMEHTOB, B OJHOM M3 KOTOPBIX KOOAJIbT
CIIy’KWJT ObI KaToJIOM, a B IpyroM — aHOJOoM. HanumuTe ypaBHEHHS peakiuii, IPOUCXOIAINX TPU
paboTe ITUX IEMEHTOB.

31.  TanpBaHWYECKHIA JIEMEHT COCTOMT U3 XPOMOBOTO AIEKTPoa, morpyxenHoro B 0,01
M pactBop CrSQO4, 1 cTaHIapTHOTO BOAOPOIHOTO 3JIeKTpoa. HanummTe ypaBHEHUS IIEKTPOJHBIX
nporieccoB. Yemy paBHa ero 3.1.c.?

32.  KakuMm ypaBHEHHEM KOJMYECTBCHHO OMHCHIBACTCS DIIEKTPOIH3?

33.  Yto paccuuTHIBAIOT C TOMOIIBIO ypaBHeHUs: HepHera?

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

35.  CocraBbTe CXEMBI JJIEKTPOJIN3a BOJHOIO pacTBopa Xyopuaa xxenesa (I1), ecnu: a) anon
JKEJNEe3HBI; 0) aHOJ YTOJbHBIN.

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

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

37.  Beruucnmre Maccy HUKEIS, BBIICIUBIIETOCS Ha KaTOJIE TPH MPOITYCKAaHUHU TOKA CHUIION
20 A depe3 pacTBOp HUTpaTa HUKEJS B TECUCHUU 22 4aCOB.

38.  Ilpum snexrponu3se pactBopa conu onosa () macca karona yBenwuniace Ha 4 1. Uto
IIPOU3OILIO MPHU 3TOM Ha OJIOBIHHOM aHoze?

39.  Paccuuraiite 00BeM KHCIOpPO/a, KOTOPBI MOXKET OBITh MOJYYCH MPH JIEKTPOIIN3EC
TOKOM 5 A B T€UE€HHE 2 4acOB, €CIIU BbIXO/ IO TOKY cocTaBisieT 85%.

40.  Ilpu mpox0OXJEHUH Yepe3 pacTBOP COJM TPEXBAJCHTHOTO METaJlIa TOKa cuioi 1,5 A

B TeueHuu 30 MuH Ha KaToje Beiaenuioch 0,18 r meramna. Beruncianre MOJIIpHYIO Maccy MeTaia u
pacxoj1 AIEKTPOIHEPTHH, €CITH U3BECTHO, YTO HANPSHKEHUE B CETH paBHO 6 B, a BeIxo o Toky 72%.

41. Kakoii KOHTaKT sBIsieTCS HanboJIee KOPPO3MOHHOOMACHBIM J1Is Jkene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

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

43.  HanmmmuTe 71€KTPOXMMHYECKHE MPOIECCH (AHOIHBIN M KaTOIHBIN), MPOTEKAIOIINE B

konTakte Al/CU B pacTBope XJI0puIa HATPHSI.



1. OuneHo4HBIC CPeICTBA

7.1. IlacmopT OLEHOYHBIX CPEICTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue

Cemect
P (MM ee 4acTH) OI[€HOYHOT0 CPeACTBA

1 OIIK-7 Kontponbabie padoter NeNe 1-14

Ot4etsl 110 TabopaTopHBIM paboTam NoNe
1-7

TectoBbie 3amanust NeNel-1160

Bormpocsr k 3auety NeNel-50

7.2. Tunosble 3aJaHHs WIH HHbIe MAaTEePHAJIbI, HEOOXOAUMBbIE /IJIsl TEKYIETro
KOHTPOJIA

7.2.1. KourpoJabHasi padora

Tunossle npuMepsl 3a1aHU

Tema «Pacyersl o popmy1am H ypaBHEHHAM

BapuanTt 1

3amanue 1

HazoBuTe 1o MexayHapoIHON HOMEHKIAType cieayromue Bemecta: Oz, Fe,03, Ca(OH)y,
H2SO.a.

3ananue 2

[IpousBenute pacyeTsl O YpaBHEHUIO peaKIuu (H.Y.):

7r 127 X, T y, 1

Zn(x) + HClpp) = ZNCla-p) + Hag.

3ananue 3

Omnpenennurte TPOIEHTHOE COJepKaHue Kanus B MaHraHare kaimust KoMnQOa.
3ananue 4

Onpenenure 06bem 40 T metana CHa npu Temnepatype 18°C u naBnennu 1,2 atm.
3ananue 5

Hanummre ypaBHEHUS peaKIuii, XapaKTePU3YIOIIHNE CIICIYIONINE TPEBPACHUS:
Ca —% 5 Ca(OH): Ca —2 5 CaCly

Ca —2CaCOs Ca —% >CaO

Tema «ATOMHO-MOJIEKYJISIPHOE YUEHH €

Bapmuanr 1

3amanue 1

Okcun umHKa coaepxkut 19,66 % wmacc. kucnopona. Paccunmrtarh MOJSIpHYHO Maccy
OKBHBAJICHTA IIMHKA B OKCHJIE.

3ananue 2

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

3ananue 3

Paccunrtate 00beM, koTOPHIN 3aHUMaeT 150 r ammuaka (NHz) mpu 330 mm.pt.ct. 1 470C.

3amauue 4

PaccunraTh 00beM BO31yXa, HEOOXOAMMBIH J171st cxxuranus 1 kr 96 %-noro crupta (C2HsOH).

3ananue 5

Omnpenenuts Maccy kapbamumga NH2CONH2, kotopast motpeOyercst 4ToOBI BHECTH B MTOYBY
70 xr a3oTa.



Tema «XMMHUYeCKUI IKBUBAJICHT

Bapuanrt 1

3ananue 1

Onpenenure XUMUYECKHA SKBUBAJICHT (hocopa B ciieayroniux coequneHusx: P20s, P2Os.

3ananue 2

Onpenenure XMMHYECKHUE SKBUBAJICHTHI M MOJISIPHBIE MAacChl 3KBHUBAJEHTOB CIIEIYIOIINX
BertecTB: Fe203, Cu(OH)2, HaPO4, Alx(SO4)3.

3amanue 3

Omnpepenute 4UCIO MOJIb U YMCIO 3KBUBaEHTOB B 280 1 cepHoii kucioTsl H2SO4.

3amanue 4

Omnpenenure 00beM 2,8 SKBUBAICHTOB yriiekucioro raza CO2 (H.y.).

3amanue 5

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

Tema «CTpoeHue aTomMa

Bapuanr 1

Jlnst snmemenToB 37 u 79 Ilepruogunveckoit TabIUIIbI

3amanue 1

Onpenenure coCTaB aToMa: KOJIMYECTBO IPOTOHOB, 3JIEKTPOHOB, HEUTPOHOB.

3amanue 2

CocTaBbTe JJIEKTPOHHYIO M Tpaduyeckyro (HOpMyly dJIeMEHTa, ONpPENeIUTe CEeMEWCTBO
AJIEMEHTA U BAJICHTHBIE DJIEKTPOHBI.

3amanue 3

CocraBbTe (OpPMYITY BBICIIETO OKCHIA U ONPEEIIUTE €T0 XapaKTep.

3aganue 4

Onpenenure HAOOP KBAHTOBBIX YUCEIT IS MTOCIEAHETO JICKTPOHA dJIEMEHTA.

3amanue 5

Ornpenenure MOJIOKEHUE DJIEMEHTa B MEPUOIUYECKON TaOIUIE M CPABHUTE €r0 PAIUyC H
ANEKTPOOTPHULATENBHOCTD C PAJANYCAMU U 3JIEKTPOOTPULIATEIBHOCTSIMU COCETHUX aTOMOB.

Tema «Xumuuyeckas cBsa3b. [IpocTpancTBeHHOE CTPOCHHE MOJIEKYJD)

Bapmuanr 1

s BemmectB LiF, PHs, BeCly, mons3ysch 3HaYCHHUSAMH 3IIEKTPOOTPHIIATEIHLHOCTEN
3JIEMEHTOB:

3amanune 1

Ornpenenurte TUII CBSI3U B MOJICKYJIaX.

3amanue 2

PaccmoTtpuTe oOpazoBaHre XUMUYECKOW CBSI3U B MOJIEKYJIaX MO METOJTY BaJICHTHBIX CBS3EH.

3ananue 3

JI71st TpeThei MOJIEKYJIBl PACCMOTPUTE THOPUIU3AINIO IIEHTPAIIBHOTO aToMa.

3aganue 4

Ornpenenure MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT.

3aganue 5

CocTtaBbTe CTpYKTYpHBIE (POPMYJIIbI BEIIECTB.

Tema «TepMoauHAMHUKA XUMUYECKUX PeaKIuii»

Bapmuanr 1

3ananne 1

IIpn B3ammopeiictumn 10 1 azora ¢ 20 1 Bomopoaa (H.y.) BeLaenuiock 29 k/[x Temua.
Paccuurtath sHTaNBINIO 00pa30BaHUS aMMHAKa.

3ananue 2



OnpenenuTh BO3MOKHOCTh BOCCTAHOBIEHHUs okcuaa TuTana TiOxx) amomunueM ipu 1500°C
o peakuu: TiO2w) + Al —> Tig) + Al203).

3ananue 3

OmnpenenuTh BO3MOXKHOCTh BOCCTAHOBJIGHHsSI OKcuaa TuTaHa T102x) aTlOMHHHEM TIPH
CTaHAaPTHBIX YCIOBUSIX 10 peakuuu: Ti02x) + Al —> Tiw) + Al2O3).

3ananue 4

Paccuntarh KOJMYECTBO TEILUIOBOI SHEPIHH, BBIAEIAIONMIEHcs mpy cropanuu 20 M° Ta30BOi
cmecH, coaeprkamieit 20 06. % srana C2He u 80 00. % nponana CsHs.

3amanue 5

Paccuurath TemnorBopHyto criocoOHocTs 0yrana CaHio.

Tema « KuHeTHKa XMMHUYECKHX Peakuuin»

Bapuanrt 1

3ananue 1

Hauanpnas xonnenrpamus PCls B peakuuu: PCls < PClz + Clz cocrasnsier 0,2 monb/n. K
MOMEHTY HAaCTyIUIEHHs paBHOBecus mnpopearupoBaino 50% wucxonHoro BemiectBa. Haiitu
PaBHOBECHBIEC KOHIIEHTPAIIMU BEIIECTB U KOHCTAHTY PaBHOBECHSI.

3agaHue 2

Kakx m3menurcsa ckopocts peakiuu N2 + 3H2 < 2NHs, ecniun o0bem ra3oBoii cmecu yBe-
JIUYUTH B 2 paza?

3ananue 3

Bo CKONBKO pa3 yBEIHMUMTCS CKOPOCTH PEAaKIHH NpH MOBBIIEHHH Temreparyps! Ha 30°C,
eciu y=4?

3ananue 4

Cmech Ta30B HAJ yIieM B COCTOSHMM XUMHYECKOTO PaBHOBECHS IPHU JaBlieHUH 1,2 aT™M u
1100 K umeer coctaB % (06.): W,,=48,96, WHZO =2,07, WH2=48,96. Paccunrare Kp, Ke u AG

peakuuu: Cr) + HO < CO + Ha.

3amanue 5

Oueprust aktuBanuu paBaa 10 x//Moib. Bo CKOJIBKO pa3 H3MEHUTCSI CKOPOCTh PEAKIIUH ITPH
TIOBBIIEHUU TeMIepaTypsl oT 27 10 37°C?

Tema «Cnoco0bl BbIpa:KeHUsI KOHIIEHTPALUH PACTBOPOB»

Bapmuanr 1

3ananue 1

605,09 t cynbsdara xene3a Fe2(SOas)3 pactBopwin B 907,67 T Boabl u monyuwin 1044 i
pacTBopa, /Uil KOTOPOTO PacCYUTaTh: MOJSIPHOCTb, HOPMAJIbHOCTh, MOJISUIBHOCTb, HMPOLIEHTHYIO
KOHIEHTPALIUIO, MOJILHYIO 10110 Fez(S04)s.

3ananue 2

Omnpenenuth MIOTHOCTH 12,7%-r0 pacTBOpa MEIHOIO KyIOpOca, UCHOJB3YS CIpPaBOYHBIE
JTaHHBIE.

3ananue 3

Omnpenenuts 00beMbl 8%-r0 U 26%-TO pacTBOPOB a30THOM KHCIOTHI, HEOOXOAUMBIE IS
npuroroBieHust 500 M 20%-T10 pacTBOpa a30THON KHCIIOTHI.

3aganue 4

Kakoit o06vem Bonbl Hy:kHO npuwiuTh K 300 r 16%-ro pactBopa cyinbdaTa HaTpHUs IS
nostyueHus 6%-ro pacrsopa 3Toil conu?

3ananue 5

YeMy paBHa MOJIIPHOCTBH PacTBOpPa CEPHOI KHUCIOTHI, €cii Ha TUTpoBaHUe 50 MJ pacTBOpa
cepHOM KucaoThl 3aTpadeHo 30 mi 0,5 H. pacTBOpa rUAPOKCHIA HATPHS?

Tema «CBoMCTBa PACTBOPOB HEIIEKTPOJIUTOB)
Bapmuanr 1



3ananue 1. B kakux o6beMax HyXHO cMemmaTh dTuiaeHraukois CoHsO2 (p=1,1088 r/cm®) u
BOJy, YTOOBI MOMY4YMTh 2 7 aHTU(pH3a, Temmeparypa 3amep3aHus kotoporo -5°C. ITmoTHOCTB
auTH(pHU3a IPUHATH paBHO 1 r/cM®,

3ananue 2. Beiuncnure ocmotudeckoe nasienue 4% pactBopa caxapa Ci12H22011 pu 20°C,
ecJIM TJIOTHOCTH pacTBopa pasHa 1,014 r/cm>.

3amanue 3. JlaBieHue mapa BoJbI Haj pacTBopoM HedsnekTposura npu 100°C paBHo 95,76
kIIa. CKOIbKO MOJIb BOJIBI IPUXOAUTCS HA OJJMH MOJIb PACTBOPEHHOTI'O BEILIECTBA B 3TOM pacTBOpE?

3amanue 4. PactBop, comepxammii 3,8 r ioga B 100 r xmopodopma, kunut npu 61,78°C.
Omnpenennute cOCTaB MOJICKYJIBI HO/1a, €CITM TeMIIepaTypa KutnieHus xjaopodopma pasHa 61,20°C.

3ananue 5. PaccuuraiiTe KpHOCKOMUYECKYI0O KOHCTAHTY LIMHKA, €CJIM MPHUMECh 0JIOBa B
xonuuectse 1,1% MOHMKXAET TeMIIEpaTypy ero IIapieHus Ha 3,660,

Tema «CBoiicTBa pacTBOPOB 3J1€KTPOJIUTOBY»

Bapuanrt 1

3ananue 1. Onpenenure cpemy BOJAHOTO pacTBopa cyiabduta kamus KoSO3z. O6ocHyiiTe OTBET.

3aganue 2. PaccuuTaiiTe TemnepaTypy KUIIEHUsS U KpUCTaIM3auuu 8% BOJHOTO pacTBoOpa
XJIOpUJIA Kajlusl, CTeNeHb UCCOolMauu KoToporo 85%.

3amanue 3. PaccuuraiiTe MpOLEHTHYIO KOHIICHTPAIMIO HACBHIIIEHHOTO pacTBopa cyibhuia
kaamus, ecu 1Py = 7,9-1027.

3ananue 4. Paccuuraiite pH 0,5% pactBopa HCN. IInotHOCTH pacTBOpa cunTaTh paBHOU |
/ML

3amanme 5. OmpesenuTe OCMOTHYECKOE JABIEHHE pacTBopa Xxjopuaa Kampuus npu 30°C,
ecnu B 250 mut pactBopeHoO 15 T coiy, cTeneHb AUCCOUalMM KOTOpoi coctaBisieT 86%. [1moTHOCTD
pacTBopa cuutath paBHOU 1,1 r/mi.

Tema «OKuCIANTEIBHO-BOCCTAHOBHUTE/IbHbIE PeaKINI

BapuanTt 1

3amanue 1. VYpaBHAHTE  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHYIO  PEAKLUIO  METOJOM
noaypeakuuid. Onpenennure TUIl OKUCIUTEIbHO-BOCCTAHOBUTEIbHOMN peaKIiu:

HCIO4 + H2SO3 — HCI + H2SOa4.

3amanue 2. VYpaBHANTE  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHYIO  PEAKLMUIO  METOIOM
nosypeakuuid. Onpenennure TUI OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKINH:

KMnO4 + NO + H2SO4 — MnSO4 + NO2 + K2SO4 + H20.

3amanue 3. VYpaBHAHTE  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHYIO  PEAKLHUI0  METOJOM
nostypeakuuid. Onpenesnnure TUI OKACIUTEIbHO-BOCCTAHOBUTEIbHON PEAKINH:

Cr(NOgz)3 + NaBiOz + HNO3 — H2Cr207 + Bi(NO3)3 + NaNOs + H20.

3amanue 4. VYpaBHANTE  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHYIO  PEAKLMUIO  METOIOM
nosypeakuuid. Onpenennure TUI OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEaKIUu:

As2S3 + HNO3 — H3AsO4 + SOz + NO2 + H20.

3amanue 5. Onpenenute HapaBlI€HUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON —pPEaKIIHH,
ONMCAHHOM CIEAYIOUUMH MOIYPEAKIUAMH, U COCTaBbTE YPABHEHUE:!

Zn02* + 2H,0 + 2e — Zn + 40H; ¢° = -1,22 B

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

Tema «jeKkTpoXuMHs»

Bapmuanr 1

3ananue 1

Borunciute DJIC ralbBaHMYECKOTO 3JIEMEHTA, HaANKCaTh MPOLECCHI, MPOUCXOAIINE Ha
anektpoaax: Cr/ CrClz, 0,01 mons/n // 0,001 mons/n, CrCl2/ Cr.

3amanue 2



HanucaTh 31meKTpoiHbIe MPOIIECCH U PACCUUTATh KOJIMYECTBA OOPA3yIOMINXCS HA HHEPTHBIX
9JIEKTPOJaX BEIIECTB TPH AIIEKTPOIM3e BOAHOro pactBopa MNCly mpu mpomyckanmm 25A-4
AJIEKTPUYECTBA.

3amanue 3

Paccunrarh pacxoj 3MEKTPOIHEPTUU U BPEMsi, HEOOXOMUMOE /sl MOTydeHus | T Maprasua
anexkTponuzoM pacmiaBa MNSOq, ipu cuite Toka 10 A, Beixoze 1o Toky 75% u Hanpsbxenuu 12 B.

3ananue 4

HanucaTth ypaBHEHHS 3JIEKTPOJHBIX IMPOLIECCOB, MPOTEKAIOUIMX IMPH JIEKTPOXUMHUYECKON
Koppo3uu KoHTakta Fe/Cr B mienouHoi cpeje.

3amanue 5

Kakoit u3 kontakToB — Fe/Cd wnu Fe/Ni — sBnsieTcs 60s1€e KOppO3HOHHOOMACHBIM?

Tema «XuMHUYecKHe CBOMCTBA METAJJIOB)

Bapuanrt 1

3ananue 1

CocraBpTe ypaBHEHHUS PEaKIMH B3aMMOJICHCTBHs KOHIICHTPHUPOBAHHOM, pa30aBICHHOM,
OUYeHb pa30aBICHHON A30THOM KHUCJIOTHI C MarHueM. YpaBHSUTE ypaBHEHHs pPEaKUIUil METOJ0M
3IEKTPOHHOTO OasaHca.

3ananue 2

CocTaBbTe ypaBHEHHS pPEaKIMil B3aUMOACHCTBUS KOHIIEHTPHUPOBAHHOW M pa30aBlIeHHOU
CepHOM KHCIIOTHI C MarHWEM. Y paBHAWTE YpaBHEHUS PEAKIMii METOZOM IIEKTPOHHOTO OanaHca.

3ananue 3

CocraBbTe ypaBHEHHUS PEAKIMil B3aMMOJICUCTBHS BOJABI C MarHueM. YpaBHSUTE ypaBHEHUS
peaxkuii METOZ0M AJIEKTPOHHOTO OanaHca.

3ananue 4

CocraBbTe ypaBHEHHUs peakIMii B3aUMOJECUCTBUSL PAaCTBOpPA FUAPOKCHUAA KalHsl C MarHUEM.
YpaBHsTEe ypaBHCHHS PEaKIIUi METOOM AJICKTPOHHOTO OayiaHca.

3ananue 5

PaccmoTrpuTe mpouecchl, NpOTEKAIIUE B TETEPOrCeHHOW CUCTEME: OJI0BO + HUTPAT TUTaHA
(III). YpaBHsiiTe ypaBHEHUS peakiil METOJJOM 3JIEKTPOHHOI0 OaaHca.

Kpurtepun onenku:

- OLICHKA «Ba4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIM BCPHO BBIITOJHCHDBI 3-5 33}13HI/II>1
KOHTPOJIBHON pabOTHI;

- OLICHKA «HEC 3a4YTCHO» BBICTABIACTCA CTYACHTY, €CJIM BEPHO BBINTOJIHCHBI 0-2 3alaHUs
KOHTPOJIbHON pa0oOTHI.

Tema «MTOroBasi KOHTpOJIbHAsA padoTa Mo Kypcy»

Bapmuanr 1

3ananue 1

Onpenenuts 06bem 0,82 Moib Bo3myxa npu -21°C u raBaenun 720 MM pT. CT.

3ananue 2

Ipu cxxuranuy 1 T TpexXBaNeHTHOTO MeTajna npu Aasnernu 625000 ITa u temmeparype 100°C
u3pacxooBano 1377 mu kucnopona. PaccunraTh SKBUBAJICHTHYIO U MOJISIPHYIO Macchl MeTajla.

3ananune 3

[Tpu B3amMonEeHCTBHM CEPOBOIOPO/A M TUOKCHAA yIiIepoAa B Ta30BOM (haze oOpaszyroTcs
napsl Bojibl U cepoyriepona CSz. PaccunrtaTh TemoBoit 23 QexT peakimu.

3ananue 4

PaccunTarh KONMYECTBO TEIUIOBOM SHEpPIruH, BBLACIAIOMICNHCS Npu cropanuu 482 M
anetunena u 618 m> stusena.

3aganue 5

3



st peakimd MOy + Als)y <> M0y + Al2O3(m) paccuntaTh U3MEHEHHE CTAHIAPTHOMN
cBO6O THOIT 3Hepruy I'mb6ca U ceIaTh BEIBOJ O HANPABICHNN mporecca mpy Temmneparype 1028°C.
Paccunrars TemmepaTypy paBHON BEpOSITHOCTH MPsIMOTO M 0OpaTHOTO mporeccoB. Crenarh BbIBO
0 HaIlpaBJICHUHU IIPOIECcca BBIIIE U HUXKE STOM TeMIEpaTyphbl.

3ananue 6

Kaxk u3menurcst ckopocts romorennout peakuuud A + B — 2C ot Hauana 10 MOMEHTa, KOT1a
KOHIIEHTpanus BemiectBa A coctaBuT 32% oT ucxoaHou? McxomHple KOHIICHTpauK, MOJIb/J1: Ca=
0,8, Cg=1,4.

3amanue 7

PaBnoBecue B peakuuu Hxp) + by <> Hlr) ycTanoBunoch npu KOHUEHTpAUAX, MOJbB/JI:
[H2]=0,27, [12]=0,41, [HI]=1,62. Paccuutats K., K,, AG peakiuu 1 HCXOAHbIC KOHIIEHTPALIUH HO1a
¥ BOJIOpOJIa MpH 12°C.

3ananue 8

Jlns 28,2% pactBopa CaCly (p=1,112 r/cm®) paccumtaTh MOIAPHYIO, HOPMANBHYIO,
MOJISUTBHYIO KOHIICHTpauu U MoJibHY0 10510 CaCly.

3amanue 9

Paccunrarh ocMoTHUECKOE JaBiieHHE pacTBopa, coaepskauiero 0,19 r xmopuaa kansius B 250
r ozl [TInoTHOCTE pactBopa 1,02 r/em?, kaxkymasics crenens guccomuarnuu CaCl, B pacTBope paBHa
83%.

3aganue 10

YpaBHATH ypaBHEHUE METOI0OM IekTpoHHOT0 Oamanca MnO; + Oz + KOH = KoMnOg4 + H20.

3amanue 11

PaccunTaTh BpeMs M pacXojl SIeKTpodHeprun 1 noaydenns 0,2 m° (H.y.) BOZOPOJA TOKOM
4,5 A npu HanpspkeHUH B ceTd 6 B 1 Beixoze 1o Toky 84%.

3ananue 12

Omnucarp nporieccbl aTMoc(hepHOil KOPPO3UH KeJie3a, TOKPHITOr0 XPOMOM M HUKEJIEeM Mpu
HAPYIICHUU 3alUTHON TUICHKU

Kpurtepun onenku:

K uToroBoii KOHTPOIBHON PabOTE MO KypCy JAOMYCKAIOTCS CTYACHTHI, HUMEIOIINE «3aUTEHO»
1o 9 u3 13 KOHTPOJBHBIX PabOT MO TeMaM Kypca. MToroBast KOHTpoJIbHAsI paboTa MO KypCcy COCTOUT
u3 12 3amanuii. 3a Kax10e BEpHO BBITIOIHEHHOE 3a/laHue — 5 0amnoB. MakcumanbHbIi 6amt — 60.

7.2.2. OrT4er o J1a00PATOPHON padoTe

JlabopaTopHas padora Nel «OcHOBHBIE KJIACChl HECOPTAHNYECKHUX BelIeCTB)
Heab: 3akpennenue 3HaHUI 00 OCHOBHBIX KJIaccaX HEOPraHMYECKUX COCTUHEHHI.
Omnbrt 1. ITosryuyeHne okcnia OKHCJICHHEM 2JIEMEHTA

1. OMBIT IPOBOJUTCS B BBHITSKHOM MIKady!

2. B xumnueckuit crakan Ha 50-100 mu Haneite 10-15 M QUCTUIIMPOBAHHON BOJBIL.
[Tonocky cuHel TakMycOBOM OyMaru OKyHUTE B BOAY U OTMETHTE €€ OKPACKY.

3. B MeTtamnnueckyro JI0KEUKy IMOMECTUTE HEMHOI'O CEpbl M HarpeiTe ee B IJIaMEHH
CHUPTOBKU B TeueHue 30 CeKyH/I.

4. Jlokeuky ¢ ropsiiei cepol BHECUTE B CTaKaH C AUCTHILIMPOBAHHOM BOIOW, IOCIE
Yero JIOKEUKY yJalluTe.

5. B nonmyuyeHHbIH pacTBOp BHOBb OKYHUTE MOJIOCKY WHAMKATOPHOW OyMaru 1 OTMEThTE
€€ OKpacky.

6. CocraBbpTe ypaBHEHHMsI IPOBEIECHHBIX PEAKIIUM U CAETANTE BBIBOJ.

OmnpiT 2. B3anMogeiicTBHEe OKCHIA MeTaJLJIAa ¢ BOAOH

1. [Tomecture B mpobupky | mmartens okcuaa Kanbplusg W npuieite 10-15 xanens

JUCTUIUIMPOBAHHOMN BOBI, IEpEMEIIANTE.



2. K nmonyuenHomy pactBopy nobaBete 1-2 karum genondranenta, oopaTuTe BHUMaHUE
Ha OKPAcKy MHJHMKATOpa.

3. CocraBbTe ypaBHEHHE PEAKLIUU U CIEIANTE BBIBOI.

OnbIT 3. B3anMoaelicTBHe 0OCHOBHOI'0 OKCH/IA ¢ KHCJIOTOM

1. Buecute B npobupky mmatens okcuaa meau (II) u nobGasre 4-5 kamenb pactBopa
CEpPHOM KHUCIIOTBHI.

2. Ecnu B3auMopeiicTBHs BEIIECTB B MPOOHMPKE HE HAOIIOMACTCS, TO €€ COIACPIKUMOE
Harpemre.

3. OTMeThTE OKpacKy pacTBOpa U OOBSICHUTE €€ TIOsIBJICHHUE.

4. CocraBbTe ypaBHEHHE PEAKIIMU U CIIEIalTe BBIBOJI K OTIBITY.

OnbIT 4. B3anmopeiicTBHe KHCJIOTHOIO OKCH/AA € OCHOBAHHEM

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

2. [Iponyctute uepe3 HM3BECTKOBYIO BOJY YIJIEKUCIBIA ra3 (cuenaiiTe HECKOJIbKO
BBIJIOXOB B PacTBOP uepe3 TPyOOuKy).

3. OtmerbTe OOpa3oBaHMe O€1IOro ocajgka MW €ro pacTBOpPEHHUE NpU JallbHEHIIeM
MPOIYCKaHUH YTIIEKUCIIOTO rasa.

4. CocraBbTe ypaBHEHHE PEaKLUU U CIEIANTE BBIBO/I.

OmneIT 5. B3anuMopaeiicTBHE COJIH € IIEJI0YBI0

1. Brecure B aBe mpobupku no 10 kamens pactBopa cynbhara meau (I1).

2. B oany mpoOupky 106aBbTe OJIHY KaIlIlO THAPOKCHUIA HaTpusi, a Bo BTopyro — 10
Karejab TUPOKCUIa HaTPHSL.

3. OOpaTtuTe BHUMaHKE Ha Pa3JInyie OKPACKU MOTYyYEHHBIX OCAKOB.

4. Harpeiite comepxumoe npodupok. OTMeTbTe, B Kakoil NpoOupKe NPOU3OILIH
M3MEHEHUSI.

S. CocraBbpTe ypaBHEHHs peaklUi U cliejaiTe BbIBOJI HA OCHOBAHUH OIIBITA.

OneIT 6. BzanMoaelicTBHE COJTH ¢ METAJLJIOM

1. Breiite B mpobupky 20 kanens pactBopa cynbdara meau (1I).

2. [TomecTuTe B IpOOHUPKY C pACTBOPOM HKEJIE3HYIO CKPEIIKY.

3. UYepes 2-3 MUHYTHI 00paTUTE HA U3MEHEHNE OKPACKH TOBEPXHOCTU CKPEIKHU.

4. OOBsicHUTE TPOMCXOJIEe SBJIECHHE, COCTABbTE YpPAaBHEHHE PEAKLUUU U ClenaiTe
BBIBOJI.

OmnbIT 7. CBolicTBa aM(OTEPHOT0 THAPOKCHIA

1. Hanetite B 1Be mpoOupkH 10 5 Karesb pacTBOpa HUTpaTa alFOMUHUS.

2. Jlo6aBbTe B 00€ MPOOHPKHU MO KAIUIAM THIPOKCHUI HATPHS JI0 MOSIBIICHHS OCaIKa.

3. K ocanky B mepBoil nmpoOupke n00aBbTE pacTBOpP CEPHOM KHUCIOTHI, K OCaAKy BO
BTOpOH NpoOupke 100aBbTEe PacTBOP TUAPOKCHIA HATPHSL.

4. OtmerbTe HaOmOJEHUs B 00enx MpoOMpKax, HAMUIIUTE ypaBHEHUS peakuuid U

clejaiiTe BEIBO/IL.

JlabopaTopHas padora Ne2 «Onpenesnenne MOJSIPHOH MAaCChl IKBUBAJIEHTA METAJLJIA

Henab: onpenenenne MOJIIpHONW Macchl SKBUBAJIEHTa METajlla IKCIIEPUMEHTAIbHBIM ITyTEM.

OnbiT. Onpenenenne MOJISPHOH MAacCChl IKBHBAJICHTa MeTAJLJIA 0 00bEMY BoaOpoOAa,
BBITECHEHHOI'0 U3 PACTBOPAa KHCJIOTHI.

Omnpenenenre NpoOU3BOAUTCS C MOMOIIBIO Tpudopa (puc.l), cocTosIIero u3 U3MEpUTEIHLHON
oropetku (1) Ha 25...50 mu, aByxKkosneHHON npobupku OcTBanbaa (2) U ypaBHUTEIbHON CKIISTHKU
win OropeTku (3).

1. B omno w3 konen mnpoOupku OctBanmbna (2) MOMECTUTE HABECKYy MeETalla,
HOJYyYEeHHYIO Yy TabopaHTa.

2. B npyroe xoneno Ha 1/4 gacth ero o0bEma HajeiTe pacTBOP COJSTHOM KHCIOTHI.

3. [TnoTHO 3aKkpoiite mpobupky OcTBanpaa (2) npoOKoii u 3aKpenuTe e€ B ITaTHUBE.

4. [IpoBeppTe mpuOOpP HA TEPMETHYHOCTb, JUIsI YEro YypaBHUTEIbHBIA cocyd (3)

INOJHUMHUTEC Ha 10...15cmm 3aKpCHUTC B 3TOM ITOJIOKCHUMU. Eciu HpI/I60p TCpMETHUYCH, TO YPOBCHDb



KUJKOCTA B HEM OCTAaeTCs MOCTOSHHBIM. Ecnmu mpubop He TepMeTHYeH, MPOBEPHTE, IUIOTHO JIH
3akpsbITa Mpodupka OctBasbaa (2) MpoOKoii.
o. Ycranosure Oropetky (1) u cocyn (3) Takum 00pa3oM, 4TOOBI KHUAKOCTH B HUX

Hax0JIUJIaCh Ha OJJHOM ypoBHE. OTMEThTE MOJIOKEHUE YPOBHS )KHAKOCTH (MeHHUCKa) B OropeTke (1) —
V1.

6. OcCTOpPOXKHO MOBEPHUTE TPOOUPKY (2) TaK, 4UTOOBI KMCIIOTA MEpeIuIach B KOJICHO, T/Ie
HAXOJUTCS METaJL.
7. [Tocie moHOTO pacTBOPEHUST METaJLIa IPUBEIUTE MOJIOKEHUE JKUIAKOCTH B OFOPETKE
(1) u cocyze (3) K 0IHOMY YPOBHIO.
8. To4YHO OTMETHTE MOJIOKEHHE MEHHCKA KHIKOCTH B OropeTke (1) — V2. Onpenennre
00BEM BBIJICIUBIIETOCS BOJOPO/IA.
9. OTMeThTe MoKa3aHus TepPMOMETpa U 6apoMeTpa.
10.  Pe3ynbTaThl 3aMepoB 3aHECUTE B TAOIUILY 1.
11.  JlaBieHME HACHIIIEHHOTO BOJSHOTO Mapa BBHIMTUIINATE U3 TAOIUIBI 2 TIPHU TEMIIEpaType
OTIBITA.
12.  Tlpueaurte 00BEM BBLICTHBILEIOCS BOJOPOIA K HOPMAIBLHBIM YCIOBUSM (my. —
P° =760 mm. pt. cT., T° =273 K):
Pi Vi, BV, | 0 _ Pa Vi, T’
TOo 1T 7 " TP
2
13.  PaccumraiiTe MOJIIPHYIO MacCy SKBHBaJICHTa METaJLIa!
% - £ - m — —mMeV;;”?
= : L, =
m, V3”H2 Me V;’z

rje V;’HZ = 11200 mur/mMOIB — MOJIIPHBINA 00BEM 3KBUBAIICHTA BOIOpOa (H.Y.).

BropeTku yKperuistoTcs B IITATUBE U 3aMIOJTHSIOTCS BOJIOW. B HCXOHOM COCTOSTHUY JKUIKOCTh
B cocynax | u 3 momKkHa HAXOAUTHCS HA OJTHOM YPOBHE.

Pucynok 1. Cxema npubopa Juis onpeaeaeHus MOJIIPHOM Macchl SKBUBaJIEHTa MeTana: 1 —
U3MepuTeNbHas OropeTka, 2 — IByxXKoJieHHas mpooupka OcTBanbaa, 3 — ypaBHHTEIbHAs OIOpeTKa

Tabmuma 1
Pe3ynbpTarhl 9KCIIepUMEHTa
HanmeHoBaHue O603HaueHne 3Hauenne | En. n3mepenus
Hasecka metayia m r
YpoBeHb B OIOPETKE 710 OMBITA V1 MJT
YpoBeHb B OI0pETKEe MOCIIE OMbITa |2 MUIT
O0BeM BBIICTUBIIETOCS BOJIOPO/IA Vi, =Va2- Vi MII




TemmepaTypa OIbITa t oC
TemnepaTypa onbita T=t+273 K
JlaBnieHre HACHIIIEHHOTO BOJITHOTO Tapa h MM PT. CT.
ATMochepHoe naBiieHne P MM PT. CT.
JlaBneHue Bogopoaa P,, =P-h MM PT. CT.
Tabmuna 2
JlaBrieHre HACBIIIEHHOTO BOJISTHOTO Tapa
Temneparypa, [aBnenue Temneparypa, HaBnenue
°C HACBIILIEHHOT'O °C HACBIIIIEHHOT O
BOJISIHOTO 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 MoyspHOW Macce JKBUBAJICHTA METalla METOJOM I0a0Opa BaJCHTHOCTEH,
OTIpeNIeNUTe, KAKOW MeTasl ObUT UCIIOIb30BaH B OTIBITE.
15.  PaccumTaiiTe OTHOCUTEIbHYIO ONIHOKY SKCIIEPUMEHTA:
My, ~Ms,
A=+—"r 2 .100%
mamenp
16. CnenaiiTe BEIBOJ K paboTe.

JlabopaTopHas padoraNe3 «OmnpeneseHne JHTANBINH PeaKINm)

Henawb: omnpexneneHue TemwioBoro 3pQexra CUCTEeMbl, B KOTOPOW MPOUCXOIUT XUMHUYECKAs
peaKkuys, U SHTAIBIIUN PEAKIMN B HECTAHIAPTHBIX YCIOBUSIX.

OnpiT 1. HeliTpaausauust CepHOM KMCJIOThHI THAPOKCUAOM HATPUSA B OJHY CTAAMIO

Jns HenTpanu3auuyu CEpHOM KHUCIIOTHI THIPOKCUIOM HATPUS B OJHY CTAaAUI0 CMELIMBAIOT
HKBUBAJICHTHBIE KOJMYECTBA KUCIIOTHI U MIEIOYHU 10 00pa3oBaHus cyiabdaTa HATpUS:
H2S04+ 2NaOH = Na;S0s4 + 2H20; AH:1

1. OtmepbTe UMIMHAPOM 3a/IaHHBIM TMpernojaBareieM 00bEM pacTBOpa KHUCIOTHI,
BBUICHTE €r0 B TEPMOCTAaTUPOBaHHBIN cTakaH. OMyCTUTE B CTaKaH TEPMOMETP, 3aMEPBHTE U 3aIUIINTE
B Tabnuily 1 Temmneparypy pactBopa. TepMoMeTp He BHIHUMANTE U3 CTaKaHa 0 OKOHYAHUS OIBITA.

2. OTMepbTe IpyrUM LWIMHAPOM TAaKOM ke 00beM pacTBOpa IIEI0YH U OCTOPOXKHO, HO
OBICTPO BBUIEHTE B CTAKaH C PACTBOPOM KHCIOThL. OCTOPOXKHO MEpeMEIIaiTe, OTMETHTE HauOoJIbIIIEe
U3MEHEHHE TeMIIepaTypsl IpU 00pa30BaHUM CyIb(aTa HATpUsl.

3. BoinpTe  TEpMoMmeTp,

BBUIEWTE pacTBOp W3

TEPMOCTATUPOBAHHOI'O CTaKaHa,

¢wibTpoBaNbHOM  OyMaroi THIaTEIbHO BBICYIIMTE CTEHKHM M JHO CTaKaHa, MOMECTUTE B HETrO
TEPMOMETP U JAUTE OCTHITh J0 MPEKHEN TEMIIEPATYPBI.

4. 3amonHuTe Tabmuiy 1 (BEeNMYMHBI TEMJIOEMKOCTEH U IUIOTHOCTH PAacTBOPOB
BBIMUIIKTE U3 TaOIUIb! 3). BeinmonHuTte pacyeTsl.

Tabnuua 1-Pe3ynbTarsl onbita 1

Bemtectso | V, t, Dy C, n, Q, AH,

MJT °C r/em® JIx/r-°C | Mo | JI>x/n MOJIb kJ>K/MOIb
H2SO4
NaOH




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

OnpIT 2. HeliTpaauzanusi CEpHOM KMCJIOTHI THAPOKCUAOM HATPHS B JIBe CTaANHU

[Ipu HeWTpanmu3auuu CEpHOM KHUCIOTHI TMIAPOKCHIOM HAaTpHUs B JIBE CTAJIUHM SKBUBAJICHTHBIN
00beM IeI0YH BHOCST B JIBa IIpHEMa:

H2SO4 + NaOH = NaHSO4 + H20; AH21
NaHSO4 + NaOH = Na;S04 + H20; AH>»
1. OTMepbTe UWIMHIPOM 3a/laHHBIN B ombiTe | 00beM pacTBOpa KHCIOTHI, BBUICHTE B

TEPMOCTAaTHPOBAHHBIN CTaKaH, U3MEPhTE TEMIIEpaTypy pacTBopa. Temmneparypsl pacTBOPOB CEPHOM
KHCJOTHI B OmbITax 1 ¥ 2 TOJDKHEI OBITh OJMHAKOBLI.

2. N3mepbTe QpyruM MIJIMHIPOM MOJIOBHHY SKBHBAJICHTHOTO 00beMa pacTBOpa IIEI0YH
U OCTOPO’XHO, HO OBICTPO BBUICHTE B CTaKaH C PACTBOPOM KHUCIOTHL. OTMEThTE TEMIIEpaTypy
00pa3zoBaHus pacTBOpa THAPOCYIb(haTa HATPHSI.

3. OTMepbTe MWIMHIPOM eIle TaKOH ke 00BbeM pacTBOpa IICJIOYH M BBUICHTE €ro B
ctakaH. [lepemerniaiiTe moy4yeHHBI pacTBOpP Cylb(aTa HATPUsI U 3aMULIUTE €r0 TEMIIEPATYPY.
4. BoiHbTE TEpMOMETp M BBUICHTE COAEPKUMOE CTakaHa, (PUIBTPOBAJIBLHOW Oymaroii
BBICYIINTE CTEHKU U JHO CTakaHa. 3arnoiHuTte Tabnuiy 2. Crenaiite pacueTsl.
Tabmuma 2.
Pesynbratel onbita 2
Bemectso | V, t, Dy C, n, Q, AH,
MJT °C r/em® JIx/r-°C | Mo | JIx/n MoJtb kJ[>K/MOIB
H2S04
NaOH
NaHSO4
Na>SO4
Tabmuma 3
TennoeMKoCTh U TIOTHOCTh PACTBOPOB
PacTBOp t, °C p, r/em® C, JIx/r-°C
H2S04, 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
NazS04, 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

JlaGoparopnass padora Ned «CkopocTh XHMHMYECKMX Ppeakuuil. XuMHYeCKoe
paBHOBeCHE»

Heab: n3ydeHwe BIUSHUSA PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKHX pPEaKIHi U
COCTOSIHME XUMHUYECKOTO PAaBHOBECHS B TOMOT'€HHBIX CHCTEMaX.

OmnpiT 1. Biusinue KOHIHEHTPAUMHU PearupylmuX BelleCTB HA CKOPOCTh XUMHYECKHUX
peakuuit

Peakuus maBeneBoil KUCIOTHI C IEPMAHTAHATOM KaJIUsl IPOTEKAET 110 YPABHEHHUIO:

4H2C204 + 2KMNO4 — K2C204 + 2MnO2 + 4H20 + 6CO2

Kunernueckoe ypaBHEHUE pEaKLIUU:

4 2
F=K CH2C204 CKMnO4

3a X0J0M peaKLUu CIeIAT 10 U3MEHEHUIO OKPACKH pacTBOpa IIepMaHraHaTa Kajusl.

1. B nsate npobupox BHecute 1o 10 karnenb pacTBOPOB ILABEJIEBOI KUCIOThI pa3InyHON
konuenrpanuu (0,2; 0,3; 0,4; 0,5; 0,6 M).
2. [TocnenoBarenbHO BO BCe MPOOUPKU € MHTEPBAIOM 1-2 cekyH bl 100aBbTe 110 1 Karie
pacTBopa epMaHraHarta Kajaus U BKIOUYUTE CEKYHAOMED.
3. He BeIKIIOYas ceKyHIOMEpa, OTMETHTE BpPEMs M3MEHEHMS OKPAaCKH IIepMaHraHaTa
KaJIus B KaXJI0U MPoOUpKe.
4. Pe3ynbTathl onbiTa 3aHecuTe B Tabauiy 1.
5. Ornpenenure YCIOBHYIO CKOPOCTh PEaKIIMM KaK BEIUYUHY, OOpaTHYIO BPEMEHH
IIPOTEKAHUS PEAKIIUH.
6. [Toctpoiite rpaduk 3aBUCUMOCTH CKOPOCTH PEAKIUU OT KOHIEHTpPAIlMU I11aBEJIEBOM
KHCJIOTBI, IPOaHAIU3UPYHTE MOTYUEHHYIO 3aBUCMOCTb. 3alUILIUTE HAOIIOICHHS U ClIeaiiTe BBIBOI.
Tabnuna 1.
Pesynbratel oneira |
Ne npoOupku KoHuenrtpanus Bpewms, CkopocTb peakiuu B
KHUCA0ThI, C, MOJIB/T 7,C YCIIOBHBIX €AMHULIAX, V =
100/z, ¢t
1 0,2
2 0,3
3 0,4
4 0,5
5 0,6

OmnpiT 2. BausiHue TeMnepaTypbl Ha CKOPOCTh XMMHYECKUX PeaKiuil
Jlnist ompITa HEOOXOIUM CTAaKaH—TE€PMOCTAT, HAMOJHEHHBIN BOJON M 3aKpPBITHIM KPBILIIKOW C
OTBEPCTHUSMU JIJIs1 IPOOUPOK U TEPMOMETDA.



1. B Tpu npoOupku, BcTaBieHHBIE B KPBILIKY TepMocTaTa, Haneiite no 10 kanens 0,5 M
pacTBOpa mIaBeIeBOM KUCIOTHL. B derBEpryro mpobupky Ha 2/3 e€ oOBéMa BieiTe pacTBOp
nepMaHraHaTa Kainus (TUIEeTKy OCTaBbTE B IPOOUPKE).

2. 3anumuTe Temmneparypy. B omHy u3 mpoOupok mgo6aBeTe 1 Kamio nepMmaHraHata
KaJIUs U BKJIIOYUTE CEKYHIOMED.

3. H3meppTe Bpemsi OT MOMEHTa M00aBJCHHS NEpPMaHraHaTa Kaius A0 HU3MEHEHHs
OKpPacKH pacTBOpa.

4, Harpeiite Boay B cTakane Ha 10° BpIle npeasiayIiei temeparypbl. CHOIMUTE CTaKaH
C IUTUTKU ¥ TOBTOPUTE OTBIT B JIPYroi mpoOupKe.

5. [TpoBeauTe ONBITHI IpHU 4 TeMIiepaTypax, oTanyaronmxcs Ha 10°.

6. [TomrydeHHbIC TaHHBIC 3aHECUTE B TAOIHITY 2.

7. PaccuunTaiiTe mecTts 3HaUCHHUH TeMIiepaTypHOTo kKoddduinenta (). Haitnure cpennee
3HAYCHHUE ).

8. CrnenaiitTe BBIBOJ O 3aBHUCHUMOCTH CKOPOCTH JIaHHOM XMMHYECKOM peakiuu OT
TEeMIIepaTyphI.

Tabnuna 2.
Pesynbratsl onbita 2
Ne Temmep Bpe Koncranra TemnepaTypHbIi
npob | arypa ombITa, | Ms, 7,C | CKOpOCTH K B yCIOBHBIX KOd(UITUEHT Y
UPKA t, °C equaunax, Kk =100/z, Y Yep
ol

1

2

3

4

9. Hcnone3ys ypaBHeHHE AppeHryca U BETUYMHBI KOHCTAHT CKOPOCTHU MPH Pa3TUYHBIX

TEeMIIEpaTypax, OINPENCIUTe SHEPrHI0 aKTUBAIlMM JAHHOW peaknuu. YpaBHEHHE AppeHuyca B
norapudmuueckom Buze: INk = Ink, — Eo/RT mMoxHO paccmaTpuBaTh Kak JuHEWHOe ypaBHeHHE Y = b
—ax (y =Ink, b =Ink, @ = Ea/R, x = 1/T). I'padudecku Takoe ypaBHEHHUE OMUCHIBACTCS MPSIMOIl B
koopauHarax Ink — 1/T. TanreHc yria HakJIoHa MPSIMOU K ocu adcice paBeH Bennunae Ea/R.

10.  JIns moctpoenus rpaduka In k = f(1000/T) 3amonuute Tabiuiry 3.

Tabnuua 3.
Jlannble 1515 rpaduyecKoro onpeeseHrs SHEPTrul aKTUBAIUH
Ne /it Ink 1000/T

1

2

3

4
11.  Toctpoiite rpaduk B koopaunatax In k — 1000/T.
12. Omnpexpenurte TaHIeHC yTia HAKJIOHA MPSIMOM K OCH abcIucc.
13.  BbIuucIuTE YHEPTHIO aKTUBAIH PEAKIIHH:

Ea=tga-R, rme R=8,314 Ix/(monb-K)

OnbIT 3. Bansinue n3MeHeHUs KOHIEHTPAMH Pearupylouux BelecTB HA paBHOBecHe
XHMHUYECKOH peakumnu
Peaknus mexny xinopuaom xxenesa (1) u poranugom aMMOHMS ONUCHIBAETCS] YpaBHEHUEM:



FeClz + 3NH4CNS < Fe(CNS)s + 3NH4CI

1. Brecute B mpoOupky Ha 1/3 ee oObema AUCTHUINIMPOBAHHOW BOJBI, 100aBbTE MO 2
Kar pactBopoB xJsiopuaa xxenesa (1) u poganuna ammonus. Paznenure nojsydeHHbIA pacTBOp Ha
TPHU POOUPKHU.

2. OnHy poOUPKY COXpaHUTE U CPAaBHEHHUS Pe3yIbTaTOB OMbITa (3TANOH). B npyryro
nobaebTe 4-5 kanens pactBopa FeCls, B TpeTsio — Heckonbko kpuctaminkoB NH4Cl u BcTpsixuauTe
eé.

3. Kak w3MeHMIach MHTEHCHMBHOCTH OKPAcKH pacTBOpa M B KaKOM HAalpaBICHUU
CMECTHJIOCh paBHOBecue naHHOW cuctembl npu nobasienun FeClz u NH4Cl? OObsicuute casur
pPaBHOBECHS.

4. Hamummre BeIpakeHNE KOHCTAHThHI PABHOBECHS U3ydaeMOi 00paTHMON PEaKITHH.

JlabopaTopHas padora Ne5 «PacTBOpBI 3JIEKTPOJIUTOB)

Leb: n3yyeHne HEKOTOPBIX CBOMCTB BOJIHBIX PACTBOPOB 3JIEKTPOJIMTOB.

OnpIT 1. D/1eKTPONPOBOAHOCTH BOAHBIX PACTBOPOB

N3ydeHue 31eKTpONPOBOJAHOCTH MPOBOJIAT C MOMOILIBIO MPUOOPA, COCTOSIIETO U3 JIAMIIBI
HaKaJMBaHUs, CTaKaHA C PACTBOPOM, IpadUTOBEIX 3EKTPO0B. OO 3JIEKTPOIPOBOTHOCTH CYAST TIO
HaJIUYMI0 U UHTEHCUBHOCTU CBEUEHUS JIaMIIbl HAKATMBAHUA.

1. Crakan éMkocThio 50 M1 HarmoJiHUTE Ha 1/2 ero 00béMa TUCTUILTMPOBAHHOMN BOJIOM.

2. Bxurounte npubop B ceth. 3anuimmure HabmoaeHus. OOnanaeT TUCTHILIMPOBAHHAS
BOJIa 3JIEKTPOMPOBOTHOCTHIO?

3. Otxirounte npubop. [IpunoaHsB KPBILIKY € 3JIEKTPOIaMU, BHECUTE B CTaKaH C BOJIOM
1-2 mimarenst U3MENIbUYEHHOTO caxapa U rnepeMenianTe.

4. Onyctute 35eKTpoabl B pacTtBop. Bxmtounte npubop. 3anummure HaOIIOICHUS.
SBisieTcst pacTBOp caxapa MpOBOJIHUKOM?

5. Otxmrounte npubop. B crakan émkocteio 50 mn Haneiite Ha 1/2 ero ob6bema
0€3BOJTHOM YKCYCHOW KHCIIOTHI.

6. OnyctuTe 37eKTPO/Ibl, BKIIIOUUTE MpUOOop. 3anuinTe HabI01eHus.

7. Otxmrounte pudop. OTieiiTe U3 crakana mpuMepHo 1/4 o6bemMa YKCyCHOM KHUCIIOTHI,
n00aBbTE AUCTUILTMPOBAHHOM BOABI 10 MpeXkHero 00bEMa, pa3MerIaiTe pacTBop.

8. Onycrtute  anektponabl.  Bxmrounte — mpubop.  HabOmiopmaiite  u3meHeHHe
3JIEKTPOIPOBOJHOCTH PacTBOPA.

9. [ToBTOpHUTE pa3baBiIeHNE pacTBOpa U OMpPEeSICHHE dIIEKTPOIPOBOJMMOCTH €IIE pas.

B kaxyro cTOpoHy cMelaeTcsi paBHOBECHE IMCCOLMAIMU YKCYCHOM KUCIIOTHI TpU pa3zbasieHnn? Kak
3aBHCUT CTENECHb JUCCOLMALUHN YKCYCHON KUCIIOTHI OT pa30aBiieHHs pacTBopa’?

10.  Ortxumrounte npubop. B crakane emkocThio 50 MJI IPUTOTOBBTE PACTBOP MOBAPEHHOM
COJIY, pa3MelaB B 25 MII JUCTUJUIMPOBAHHOW BOABI 1-2 mmaTesns XJiopyuaa HaTpusl.

11.  Onycrure »snexTpoasl B pacTBop. Bkimounre npubop. IIpoBoaut mu pactBop
MOBApEHHOM COJM ANEKTPUUYECKUIl TOK?

12. Cpenaiite BbIBOA K OMBITY (0OpaTuTe BHMMAaHHE HA TUIBI XMMHUYECKOH CBSA3M B
BEIIECTBAX, 3JIEKTPONPOBOJHOCTh BOJAHBIX PACTBOPOB KOTOPHIX M3YYad B JAHHOM OIIBITE).

OnbIT 2. CMenieHue paBHOBECHS IMCCOLUAIMH €1a00T0 3JIeKTPOJINTA

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

2. B kaxnyro mpoOupky no0aBbTe MO OJHOHM Karie METHIOBOTO OpaHxeBoro. Kak
OKpacuiCs MHAUKATODP MO BIUSIHUEM UOHOB H*?

3. Onny npoOUpKy OCTaBbTE B Ka4eCTBE KOHTPOJIbHOM, B Ipyryto MpubaBsTe 1 mmarensb
anerara Hatpust CH3COONa.

4. [lepememaiiTe pacTBOp M CpaBHUTE LBET MOJYYEHHOTO pacTBOpa C I[BETOM B
KOHTPOJIbHOW TTPOOHpPKE.

5. Hanummure ypaBHEeHHE JUCCOIUAIIUN YKCYCHOM KHCIIOTHI M BEIpaKEHIE KOHCTAHTHI €€

JUCCOIAAIINH.



6. OOBbscHUTE, KaK CMEIIAeTCs PaBHOBECHE JAUCCOLMAIMH CIa0O0r0 JIEKTPONUTA TPH
YBEJIMYEHUH KOHIEHTPALMU OJHOTO U3 BUJOB MOHOB 3TOT0 AekTponurta? Kak MeHsercs npu 3Tom
€ro CTENEHb JUCCOLUauu?

OnpiT 3. HanpaBiieHne 00MeHHBIX HOHHBIX MIPOIECCOB B PACTBOPAX 3JIEKTPOJIUTOB

a) B CTOPOHY 00pa30BaHus ¢J1a00ro 3JeKTPOJIUTA

1. Haneiite B aBe mpoOupku 1o 5-7 karemns 2 H. pacTBOpa TUAPOKCHIa HATPHSI.

2. B kaxayio no6aBbTe 1o ofHOM Karuie ¢peHonadTanenna. [log BIusHIEM KaKUX HOHOB
denondranenH oKpacuics B MAIMHOBBINA IBET?

3. B omny mpoOupky mo0aBisiiTe Mo KamjisiM 2 H. pacTBOpa COJISIHOM KHCIIOTHI, BO
BTOPYI0O — 2 H. pacTBOpa YKCYCHOM KHCIOTHI 1O OOeclBEeUMBaHHSA pacTBopa (KOJIUYECTBO
M3PACXO0/I0BAHHBIX KaIleJIb KUCIOT OTCYUTATH!).

4. Yem oObsicHsIeTCS HCuUe3HOBeHUE Okpacku? B kakoMm ciydae obecuBeunBaHue

pactBopa Hactynmwio Owictpee? Ilouemy paBHOBecHE MOHHOTO MpOIlecca CMEIIACTCS B CTOPOHY
o0pa3oBaHusl BOJABI MPU HAIWYUHU B JIEBOM YacTH pPaBEHCTBA MaJOJMCCOLMHUPOBAHHBIX MOJEKYJ
YKCYCHOM KHCJIOTHI?

0) B CTOPOHY 00pa3oBaHMsi MAJIOPACTBOPUMOI0 BelleCTBA

1. B onny npobupky BuHecute 10 kamenb pacTBopa XJIOpHAa Kaiblus, B Apyryto 10
KareJb XJOpUAa CTPOHIUS.

2. JloGaBbTe 1o 5-6 Kamenb pacTBOpa CEpPHOM KUCIOTHL. B 00enx mm mpobupkax BbIIal
ocanok? OObACHUTE pa3NuyHsl, MONb3ysch BenuunHaMu [1P amis cynb(haToB KanblUus U CTPOHIHA.

3. Jo6aBbTe B MpOOUPKY C PaCTBOPOM COJIM KajibIusl 3-4 Karuil KOHIEHTPUPOBAHHOU
cepHoit kucnoTel. Habmonaiite oOpazoBanue ocagka U OObsICHUTE IPUUUHY €rO BbIMaICHUSI.

4. Brrunciure koHnenTpamuy HoHoB SO4%, HeoOXoauMble 1T ocaxaeHus noHos Ca’*

u Sr?* u3 pactBopos paBHoii (1 M) KOHIIEHTpaLMH, eCIH Py, = 6,1-107°, 1P, = 2,8:107,

OnbIT 4. 'uaposus coJiei
a) Onpenenenne pH pacTBOpoB coJteit

1. Hanecute kammo pactBopa NaNO3z Ha TOJOCKY YHUBEPCATBLHOW WHIAMKATOPHOU
Oymaru.

2. CpaBHMTE OKpacKy C 3TaJIOHOM. 3anuiure BenuyuHy pH pactsopa.

3. [MpoBenute ananorunynbie onbIThl ¢ pactBopamu NaxCO3z, NaHCO3, Al(NO3)s.

4. Kakas cpena B kax1oM 13 B3SThIX pacTBOpoB? [Touemy?

0) Bansinue TeMnepaTrypsbl Ha cTelleHb IHAPOJIN3a COJIM

1. Haneiite B mpobupky 15-20 kanenb TUCTUIIINPOBAHHOMN BOJIBI.

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

3. Jlo6asbre 1-2 kamau penondranenna. OOpaTuTe BHUMaHUE HA OKPAcKy MHJIMKATOpa.

4. Harpeiite copepxumoe npoOupku B IulaMeHU cnupToBku. [laiite oObsicHeHue
HaOroaeMoMy sBieHH0. HanumuTe ypaBHeHHE peakLnu.

S, Oxnagute npoOUpKy B XoJogHoW Boje. I[IpoucxoauT 1M CHOBa CMeEUIEHHE
paBHOBeECHSI?

6. CrenaiiTe BBIBOJ] O BIMSIHUYM TEMIIEPATYPhl HAa CTETIEHb THAPOITU3a.

B) Bansinue usmenenusi pH cpeanl Ha cTeneHb rHAPOJIN3a COTH

1. Buecure B mpobupky 10 kanenb TUCTHIIITUPOBAHHON BOBI.

2. Jlo6aBbre 1-2 kpucrauia xjopuna onoBa (II) u  BeTpsxHuUTe HpPOOUPKY.
O0pasyroruiics Oemblil 0cagoK MpeacTasiseT codoi ocHOBHYIO coub ojoBa (1) Sn(OH)CI.

3. Hanumure noHHOE ypaBHEHHE COOTBETCTBYIOLIECH peakiiuy T'HIpoIn3a.

4, Jo6aBbTe 5-10 Kamens pacTBOpa COJSTHOW KUCJIOTHI, YBETMYUB STUM KOHIIEHTPAITHIO

MOHOB Bogopoaa. PactBopuicsa nmu ocanok? Kak nmosnusiio ymensiienue pH pactBopa Ha cTeneHb
TUAPOIN3a CONN?

r) HeoOpaTumblii ruapo/u3 coJiei

1. B nmpo6upky Hanelite 6-8 kamnenb pacTBopa HUTpaTa aJlOMUHUS.

2. Jlo6aBbTe Takoi ke 00beM pacTBOpa KapOOHATa HATPUSI.



3. OtmerbTe 00pa3oBaHHE OCa/lKa THAPOKCHIA ATIOMUHHS M BBIJCICHHE Iy3BIPHKOB
okcupa yriaeponaa (IV).
4. Hanummure ypaBHeHus peaxuuil. Crenaiite BHIBOL.

JlabopaTopnasi padora Ne6 «OKuCIAMTEIBHO-BOCCTAHOBHUTEIbHbIEC PeaKIMN»

Leab: mnpoBeAeHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUHA W COCTaBICHUE UX
YpaBHEHUM.

OnpIT 1. Peaknum JUcponopuuoHUPOBAHMS

a) Peaknusi 1MCIponoOpuHOHUPOBAHNS CyJdb(pUTa HATPHUS

1. B onny npobupky nomectute 1-2 kpuctaiiuka cyiabhuTa HaTpusl.

2. Bo Bropyro mpobupky nomecture 1-2 KprcTaIMKa TPOKAIEHHOTO CyIb(uUTa HATPHUSL.

3. B 06e npobupku BHecHUTE 110 5-6 Kareiab JUCTUUTMPOBAHHON BOJIBI.

4. PacTtBOpuTe conm, HaxoAsAIIMECs B TPOOUPKAX.

5. Jlo6aBbTe B Kax Iyt MPOOHMPKY 1Mo 2-3 karui pactBopa cyiabdara meau (I1).

6. OTMEThTE OKpacKy OCaJKOB B O0EMX MPOOMpKax (YEpHBIH OCATOK MPEICTaBISICT
coboii cynbdua meau (II)).

7. OObsicHUTE pa3IMYHBIE OKPACKH OCAJKOB.

8. Hanummure ypaBHeHHE peakIUu pa3ioXeHHs cylb(ura HATpUs, YYUTHIBAs, YTO
OJIHAM U3 TIPOJYKTOB MTPOKAIMBAHUS SBIISIETCS CYIb(aT HATPHSI.

9. CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPABHEHUS PEaKINil OOMeHa.

0) Peaknusi nucnponopuuoHnpoBanus xjopuaa ojosa (1)

1. B nmpo6upky Hanelite 6-8 xamnenb pactBopa xiopuaa onosa (II).

2. JloGaBbTe MO KarisiM pacTBOP LIETOYH JO IMOSBICHUS OCAJKa W JAIbHEHIIEro ero
pacTBOpEHHUSI.

3. [Tpuneiite k pactBopy 10-12 kanenb TuCTUIUIMPOBAHHOMN BOJBI.

4. HarpeiiTe pacTBOp 0 MOSIBICHUS YEPHOTO OCAAKA METAJUIMYECKOTO OJIOBA.

o. Hanmummre ypaBHeHuss peakiuii  oOpasoBanus: ruapokcuma osoBa  (ID);

terparuapokcoctannara (II) natpus; onosa u rekcaruapokcoctannara (IV) narpusi.
OnbIT 2. BHyTpUMOJIEKYIsIpHbIE€ OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEaKIUU

1. B npo6upky nomectute 2-3 kpuctauinka ouxpomara ammonust (NH4)2Cr207.

2. Copepxumoe MpoOUPKU HarpelTe Haj TUIAMEHEM CIUPTOBKH JIO TeX TOp, MOKa He
IPOM30UJeT OYpHOE Pa3ioKeHUE COJIH.

3. Hamummwre ypaBHeHHE peakivd, yYUTHIBAs, YTO 3€JIeHAs OKpacKa MPUHAICHKHUT

okcuy xpoma (III). Kpome Toro, B peakiuu 06pa3yroTcst a30T U apbl BOJBI.
OnbIT 3. BiMsinue cpe/ibl Ha NPOTEKAHME OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakIuii
a) Bausinne pH cpeabl Ha XapakTep BOCCTAHOBJICHUS] IEPMAHIAHATA KAJIUS

1. B Tpu npoOupku BHECUTE 10 2 KaIlJIM pacTBOpa IIepMaHIraHaTa Kajusl.

2. B oxny npoOupky n06aBbTe 2-3 Kariu 2 H. pacTBOpa CEPHOM KUCIOTHI

3. Bo BTOpy!0 npobupKy BHECHTE 2-3 Karlid BOJIBI.

4. B TpeThio nmpoOupky npuiieiite 2-3 Karmim pacTBOpa HIETOYH.

S, Bo Bce Tpu mnpoOupku BHECHTE MO 2 MHUKpoOIINareis cyibdura HaATpus Hu
nepeMenIaiTe pacTBOpsI O MOJIHOTO PacTBOPEHUS KPUCTAIIIOB.

6. Habumronaiite 3a n3MEeHEHUEM OKpacKH pacTBOPOB BO BCEX TPEX CIydasiX.

7. HanumuTe ypaBHeHUs peakuMii BOCCTaHOBIICHHS MepMaHraHata Kajusl Cyib(UTOM

HaTpus B pa3HbIX CPeNax, YYWUTHIBAs, YTO B COCAMHEHHUS MapraHila B pa3jW4HbIX CTENEHSAX €ro
OKHUCIIEHUS] UMEIOT XapaKTepHble Okpacku: HoH MnO, - duoneTosslii, non MnO i’ - 3enensIit, Mn?*
- GeCIIBETHBIH, a OKcu U ruapokcua Mn** - ManopacTBOpUMEBIE BellecTBa KOPUUHEBOTO 1IBETA.

8. K kakomMy THUmy OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN  OTHOCSITCS
IIPOBEJICHHBIE B OMBITE 3a peakuuu?

0) Buumsiume pH cpeabl Ha cMmelnleHHe PaBHOBECHSI B  OKHMCJIUTEJIbHO-
BOCCTAHOBHTE/IbHBIX PeaAKIUAX

1. [TomectuTe B poOHpKy HEOONIBILION KpUCTAIIUK HO/a.



2. Jo6aBbTte 8-10 Kamnenb pacTBOpa IMIETOYH.

3. [TepememmaiiTe coaepxumMoe MPOOUPKH 10 TIOJTHOTO PACTBOPEHUS HOJIa.

4, K obpa3zoBaBiiemycsi 6ecuiBeTHOMY pacTtBopy mnpubaBbre 10-14 kamenb pacTtBopa
CEPHOI KUCIIOTHI JI0 MOSIBICHUS Oypoil OKpacku pacTBOpa.

S. [Tonp3ysch pacTBOPOM Kpaxmalia, JOKaXHTEe, 9To Oypast OKpacka BbI3BaHa OOpaTHBIM
npoueccoM o0pa3zoBaHusi CBOOOIHOTO Hofa.

6. Hanumure ypaBHeHUS peakiuil, y4UTbIBAsl, YTO IIPM PACTBOPEHUM MOJa B paCTBOPE

IeJI0YM 00pa3yroTes comu omoBoaopoanoi HJ u iogroBatuctoit HJO kucior.

OnpIT 4. OKHCINTEIbHO-BOCCTAHOBUTEILHAA ABOIICTBEHHOCTD 3JIEMEHTOB, BXOAAIIHX
B COe/IMHEHHUsI B IPOMEKYTOYHOM CTeNeHH OKUCIeHUs

a) BzaumoneiicTBue nepoxkcua BOA0POia ¢ IEPMAHTAHATOM KaJIUs

1. K 1-2 karusim pacTBOpa nepMaHraHara Kajaus 100aBbTe 2-3 Kaluid pacTBOpa CEpHOM
KHCJIOTHI.

2. JloGaBbTe K MOJTYy4EeHHOMY pacTBopy 2-3 kamiu 3%-HOro pacTBopa MEpoKcHia
BOJIOpOAA.

3. Kak namenunacey okpacka pactsopa? Kakoii ras Beiaensiercs?

4. Hammmmre ypaBHeHune peakuuu. Kakue cBolcTBa IPOSIBISET B HEM IEPOKCUL
BOJIOpOIa?

0) BzaumopneiicTBue nepokcuaa BOAOPOAA C MOAUAOM KaIUs

1. K 3-4 xamisim pactBopa moauja Kaiaus npuwieite 3-4 Kamjiud pacTBopa CEpHOM
KHCJIOTBI.

2. [TpubaBbTe K mosydeHHOMY pacTtBOpy 1-2 kammm 3%-HOro pactBopa mHepoKcHia
BOJIOpOJA.

3. Jns xakoro BemiecTBa XapakKTepHa IMOsBUBLIASCA OKpacka pactBopa? Ilonb3ysch
pacTBOpoOM Kpaxmaia, JOKaXHTe, 4To Oypasi OKpacka BbI3BaHa 00pa3oBaHHEM CBOOOTHOTO Hoja.

4. Hanumure ypaBHeHue peakuuu. Kakue cBOWCTBa NpOSBISET B HEW NEPOKCHU]
BOjIOpOa?

OnpIT 5. Oprannyeckue BelecTBa B KaUueCcTBEe BOCCTAHOBUTeJIEH
a) BoccranoBiieHue Ouxpomara KaJaus

1. B npobupky nomectute 5-6 Karnenb pacTBopa Ouxpomara HaTpHUs.

2. Buecure B Hee 2-3 Kaniau KOHIIEHTPUPOBAHHOW CEPHON KUCIOTHI.

3. JloGaBbTe 4-5 kanens tunoBoro cnupta C2HsOH.

4. OTMeThTe U3MEHEHHE 1[BETa PACTBOpA U IMOSBICHHE CHEUU(UUECKOTO «I0JIOUHOTO»
3amaxa, npucyuero ykcycomy ansaeruny CH3CHO.

S, Hanummure ypaBHeHue peakiuu, yuuThiBasi, oopaszyetcs conb xpoma (11I).

0) BoccTaHoB/1eHHE IEPMAHTIAHATA KAJIUS

1. Buecure B mpobupky no 5-6 karenb pacTBOPOB I11aBEJIEBOM KUCIOTHI U 2 H. pacTBopa
CEpPHOM KUCIIOTBHI.

2. Ho6aBpTe 2-3 Kamiu rnepMaHraHaTa Kajaus U HaOIo1aiiTe yepe3 HEKOTOpoe BpeMs 3a
o0eclBeyMBaHMEM TIepMaHraHaTa Kajus.

3. CocrtaBpTe  ypaBHEHME  pEaKIMM,  y4YUTbIBasg,  4YTO  [€pMaHIAHAT-UOH

BOCCTaHaBNMBaeTcs 10 noHa maprania (II). B peakuuu taxke Beiaensercsa okcup yraepoaa (IV), no
KOTOPOT'0 OKUCIISIETCS 1IaBeJieBasi KUCIIOTA.

JlaGoparopHas padora Ne7 «Koppo3usi MeTaJIoB»

Heab: o3HaAKOMIIEHHWE C DIEKTPOXUMHUYECKOW KOppO3Weid; (aKkTopaMu, BIUSIONIMMH Ha
KOPPO3HI0; METO/IaMH 3alIUThl OT KOPPO3UH.

OmnpiT 1. Biansinue aKTHBHOCTH KOHTAKTHPYKOLIET0 METAJLJIA HA KOPPO3UI0

1. Bosbmute Tpu ckpenku st Oymar. B oaHY BCTaBbT€ TOHEHBKHII KycCOueK
METAJIJIMYECKOT0 0JI0BA, BO BTOPYIO — MEJIU, TPETHIO OCTABBTE B KAUECTBE KOHTPOJIS.
2. JloGaBbTe B TpH MpOOUPKHU € BOAOH MO OJHOMN Karljie pacTBOpPa COJITHON KHUCIIOTHI, 110

2-3 xaru pactBopa kpacHoi kpoBsiHo# conu K3[Fe(CN)e] u omycTHTE B HUX CKPETIKH.



3. OTMeThTe MHTEHCUBHOCTb OKPACKU BO BCEX TPEX MPOOHpPKaX.

4. CrenaiiTe BEIBOABI O CKOPOCTH KOPPO3UH B KaXKIOM CIIy4ae M HAIMIINTE KaTOJHbBIC U
AQHOJIHBIC PEAKIIHH.

OnpIT 2. Bausinue cpebl HA CKOPOCTH KOPPO3UH

1. Bo3zbmuTe Tpu npoOupku. B nepByto HajeiiTe pacTBOp XJIOpUAa MarHus, BO BTOPYIO —
pPacTBOP COJISIHOW KHUCIIOTHI, B TPEThIO — AUCTUIUIMPOBAHHYIO BOAY.

2. OaHOBpPEMEHHO OMYCTUTE BO BCE MPOOMPKH O OJHON CKPETIKE.

3. Ho6aBbpTe uepe3 5-10 MHUHYT B KaXAyr MPOOMPKY MO 3 Karulkd pacTBOpa KpacHOU
KPOBSIHOU COJIH.

4, OO0BsICHUTE HHTEHCUBHOCTH OKPACKH (BO BCEX JIM MPOOUpKax?), HAUIITUTE YPAaBHEHUS

IIPOTEKAIOIIUX PEAKIUH, CIeJIaUTE BBIBO.
OnpIT 3. DJIeKTPOKOPPO3US MeTaJLIa

1. Haneiire B U-00pa3nyro TpyOKy pacTBOp XJIOpHIa HATPHSI.

2. JloGaBbTe B Kak0oe KOJIEHO IO 2 Kalli pacTBOpa KpPacHOM KpPOBSHOM COJIM U
denondranenna.

3. [Torpy3ute B pacTBOp KeJI€3HbIE ATEKTPOABI (CKPEIKH) U MOIKIIOYUTE K 3JIEKTPOAaM
MOCTOSIHHBIN TOK.

4. OObsicHuTe HAOMIOICHUS U 3aMHIINTE AHOAHBINA U KATOJHBINA MPOIECCHI.

OnbIT 4. AHOAHBIE M KATOHbIE IOKPBITHS

1. Haneiite B n1Be mpoOupku no 15-20 kamensb pacTBopa CEpHON KUCIOTHI U J00OABHTE 11O
2 Karuii pacTBOpa KpacHOM KpPOBSHOM COH.

2. Onyctute B 0JIHY IPOOUPKY MOJIOCKY OLIMHKOBAHHOTO JKeJe3a, B IPYTYIO — JIY>KEHOTO,
MIPEABAPUTEIILHO CENIaB Ha UX MTOBEPXHOCTH TIIYOOKHE IapATMHBI HOXKOM.

3. OtmeThTe Yyepes 5-10 MUHYT TOSIBIICHHWE CHHEH OKPAacKH B MECTe LapamnuH (B Kakon
npoOupke?).

4. OO0bsicHUTe HAOTIOACHUS M 3aMUIIUTE aHOIHBIM M KaTOJHBIN MPOLIECCHI A KaXKI0M
rajbBaHOMIAPHI.

Omnpit S. IIporexkTopHasi 3amuTa

1. JloGaBbTe B ABE MPOOMPKH C JUCTUIUIMPOBAHHOM BOJOW MO OAHOM Karuie COJITHON
KHCJIOTBI U IO JIBE KaIlJIM PacTBOpa KPACHOM KPOBSIHOM COJIU.

2. OrnycTuTe B 0OJIHY MPOOUPKY CKPENKY, B APYT'YIO — CKPEMKY B KOHTAKTE C ATFOMUHUEM.

3. OTMmeThTe MOSIBJICHHE NHTEHCUBHOM CHHEH OKpacku (B Kakoi mpobupke?).

4, OObsicnuTe HaOMIO/IEHUA. 3alUIINTe KATOAHBIA M aHOMHBIN mporeccel. Chemaiite

BbIBOJ. Kakylo poJib BBIITOTHSAET aTFOMUHUN?
OnbIT 6. [IpumMeHeHre HHTUOMTOPOB

1. Haneiite B 1Be npoOupku 1%-HbIil pacTBOp CepHON KUCIOTHI U J0OaBbTE 10 2-3 KA
pacTBOpa KpacCHOM KPOBSIHOW COJIH.

2. PactBopute B 0fiHOM npobupke yporponuH (1 mmarens).

3. Onyctute B 00e mpoOupku mo oaHou ckpernke. Kakoi nadmrogaercs adpdext? Kakyro

POJIb BBIMOIHSET YPOTPOIHH?

Kpurepun onenkmn:

MaxkcuManabHOE KOJIMYECTBO OauioB 3a JIaOOpaTOpPHBIM MPAKTUKYM, BKIIOYAIOIIMM
nabopatopublie paboTsr NeNe 1-7, — 30.

- 30 OaToB BBICTABISIETCS CTYACHTY, €CITH OTYETHI BBIIOJIHEHBI 0€3 3aMEYaHH;

- 20-29 OanyoB BBICTABISIETCS CTYAEHTY, €CIM B OTYETaX COAEP)KATCS HEOOJbIIue
HEJIOYETHI;

- 3-19 GaninoB BBICTABISETCA CTYIEHTY, €CIIM B OTUETaX COJAEP)KATCS CYIIECTBEHHBIE
OIINOKH,

- 1-2 Ganna BBICTABIAETCS CTYIEHTY, €CIM OTYEThl He OQOpPMIIEHBI, HO PabOThI
BBITTOJTHEHBI.



7.2.3. IlocemaeMocThb

Kpurtepun onenku:

MaxkcuMalibHOE KOJIM4YecTBO OayuIoB 3a mocemienue 3adgatuii — 10. 3a mocemienue 8 4acos
ayJIUTOPHBIN 3aHATUN — 1 Gayt. 3a MpOIMmyCcK 8 YacoB MO HEYBAXHUTEIBHON NPUYMHE — «MUHYC |
Oai.



7.3.  OueHoYHbIe CpeACTBa 1Jisl MPOMEKYTOYHON aTTeCTAllMU MO MTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bompochl K NPOMEKYTOYHOM aTTeCTAIIUN

Cemectp 1

Ne Bomnpocsl k 3a4ety

n/n

1 OCHOBHBIE MOHATHUSI XMMHUHU: MOJIEKYJIa, aTOM, 3JIEMEHT, BEIIECTBO (IIPOCTOE, CIO0XKHOE),
HIMIIUPHUYECKasi, Tpaduueckas, MOJICKYJIsIpHas (OpMYJIbl BEIIECTBA, XUMHUUECKAsT PEaKIIHs,
CTEXMOMETPUUYECKHI KOdPDUIIHCHT

2 Knaccugpukanuss u HOMEHKJIATypa HEOPraHMYECKUX COCIAWHEHHHA: OKCHABI, KHCIOTHI,
OCHOBaHUs, COJIH

3 Crexuomerpusi. 3aKOHOMEPHOCTH HM3MEHEHHUSI W CIOCOOBI ONpeNeseHUs KOJWYECTBa
BemiecTBa. OCHOBHBIE onpezeaeHus: GopMyibHas eIUHHIA BELECTBA, MOJIb, IOCTOSIHHAS
ABorajipo, MoJisipHas Macca, MOJISIpHBIM 00beM, MoOJIipHas Macca XHMMHUYECKOIo
9KBHBAJICHTA, MOJIIPHBII 00b€M XMMHUECKOr0 SKBUBAJICHTA.

4 KonuuecTBeHHbIE 3aKOHBI MPOTEKAHMSI XMMHUYECKUX PEAKIMM: COXpaHEHUs MacChl
BEIIIECTB, MIOCTOSHCTBA COCTaBa, KPaTHBIX OTHOLIEHUH, 0OBEMHBIX OTHOLIECHUH, ABOraapo
U cIeACTBHs M3 Hero, MenpeneeBa-Knaneiipona, o0beIMHEHNN Ta30BbIM, MapIHaTbHBIX
JasieHui JlabToHa, 3aKOH SKBUBAJICHTOB

5) Teopuu ctpoenust atroma. CoBpeMeEHHAsI TEOPUsI CTPOEHUSI aTOMOB. ATOMHBIE OpOUTAIIH.
KBanToBble yncina. [TpuHIMIBI ¥ TpaBuiIa 3al0JIHEHHs] aTOMHBIX opOuTasel

6 ITepuonuueckuii 3akoH. CtpykTypa Ilepuonnyeckoit Tabiuib!

7 IlepnoIMYHOCTE W3MEHEHHUS CBOMCTB DJEMEHTOB. PacrnpoCTpaHEHHOCTh XUMHYECKHMX
JJIEMEHTOB

8 XuMHYecKasi CBSI3U: dHEpPrus, JUIMHA, yroj cBsA3W. Buael xummuueckoit cssizu. CBoicTBa
KOBAJCHTHOM CBSI3U: HAIPAaBICHHOCTb, HACBIIIAEMOCTb, MOJAPHOCTb. MOHHas CBA3b:
MOJSIPU3YEMOCTh M NOJIIpU3YIOIlee JAecTBue. Meraummueckass CBsI3b: 30HHAs TEOpUs
Kpuctayos. BogopoaHas cBsi3zb

9 Merto1 BaJIeHTHBIX CBsi3el, ruOpuan3zanus. MeToq MOJIEKYISIpHBIX OpOMTaseil: MmopsIoK
CBsI3M, MArHUTHBIE CBOKWCTBA MOJIEKYJI U HOHOB

10 Merop ['mnnecnu: npoCTpaHCTBEHHOE CTPOEHUE MOJIEKYJI M HOHOB

11 MeXMONeKyIsIpHbIE B3aUMOACHCTBHSI

12 OcHOBHbBIE TIOHATHS U ONpPEAENEHUs] XUMUUYECKON TepMOJIMHAMUKU: TEPMOJUHAMHYECKAs
cucreMa (M30JMpPOBAHHAS, OTKPBITas, 3aKpbITas), ¢a3za, TOMOTCHHbIE U TI'eTEPOr€HHBIE
CUCTEMBI, TTapaMeTpPbl COCTOSHUS (3KCTEHCHUBHbIE, MHTEHCUBHBIE), (DYHKIIMU COCTOSHUS,
XUMHUYECKHH  TEepMOJMHAMMYECKHH Ipouecc (CaMONpOM3BOJIbHBINA, PaBHOBECHBIMH,
HEPAaBHOBECHBIH), (ha30BbIN Nepexo1, BHYTPEHHSSl YJHEPIHsl, TEII0Ta, paboTa

13 IlepBbIil 3aKOH TEPMOJMHAMHUKU M €r0 IPWIOKEHUE K MpOoLeccaM B HACAIBHOM Trase:
U30XOPHOMY, U30TEPMHUYECKOMY, H300apHOMY

14 [Tonstue TemnoBoro s¢dexkra XUMHUYECKON peakinuu: TermaoBod 3d@exT peaxuuwy,
TEPMOXUMHUYECKOE U TEPMOJMHAMHUYECKOE YPABHEHM S, CTAHAAPTHBIE TEPMOJAUHAMUYECKNE
YCIIOBUSl, CTAHJJapTHAsl SHTAJIBIINS PEaKIUN

15 CranapTHbIe SHTAJIBIIMK 00Pa30BaHMsI U CTOPAHHsI BELIECTB

16 3akoH ['ecca ¥ clieCTBUA U3 HETO

17 Bropoii 3aKk0H TepMOAMHAMUKN. DHTPONUS KaK (QYHKIIUS COCTOSHUS CUCTEMBbI

18 Tperuit 3ak0H TepMOIMHAMUKH. AOCOIIOTHBIE 3HAYEHHsI CTaHJAPTHBIX YHTPONHM BEIIECTB

19 Kpurepun HanmpaBiIeHHOCTH CaMOITPOM3BOJIBHOTO IPOLIECCA B 3aKPBITON CUCTEME

20 KuHetnka xumuueckux peakiinii. OCHOBHBIE MOHSATHUS ¥ OIIPEJIETICHHUS




21 OCHOBHOM TOCTYJIAT XUMHYECKOW KHHETUKH

22 BiusiHue TemnepaTypbl Ha CKOPOCTh XUMHUYECKUX peaKIUui

23 TeopeTnueckre NpeCTaBICHHs O CKOPOCTSIX AJIEMEHTapHBIX PeaKuil

24 Oco0eHHOCTH KMHETUKH TeTepOTreHHbIX peakiuil. Peakiinu Ha rpaHulie pasjena TBEpaoe
TEJIO — ra3 ¥ TBEPJ0€ TEJO — KUAKOCTh

25 OcHoBbl KaTanu3a. OCHOBHbIE NOHSTHUS M ompeaeineHus. MexaHu3Mbl IPOTEKaHUS
KaTaJIMTHYECKUX pPeaKLni

26 Xumnueckoe paBHoBecue. OOpaTuMble U HEOOpaTHMble XMMUYECKHE peakuuu. Buisl u
0COOEHHOCTH XMMHYECKOro paBHOBecHs. KonnuecTBeHHbIE XapaKTePUCTUKU XUMHUECKOTO
paBHOBECHS

27 Bnusaue pasnuuHbix (akTopoB Ha XuMHUEcKoe paBHoBecue. OcOOEHHOCTH ONMHMCAaHUS
PAaBHOBECHSI B TETEPOI'CHHBIX CUCTEMAx

28 OO6mue croiicTBa pacTBOpoB. OCHOBHBIC TTOHSITHSI U OTIPEICIICHUS

29 CriocoObI BBIpaKCHHST KOHIICHTPAIIMH PACTBOPOB

30 XVMMHYECKUE PAaBHOBECHUS B PACTBOPAX: COJIbBATALUs

31 TepMoanHaMuyeCcKue XapaKTePUCTUKH Mpoliecca 00pa3oBaHus paCTBOPOB

32 KonnurarusHble cBOWCTBa pacTBOPOB

33 | Bimsnue pa3nuyHbiX (hakTOpOB HA CBOMCTBA PACTBOPOB JIEKTPOJIUTOB

34 Juccornmanus ciabbIX 3JIEKTPOJIMTOB

35 PacTBOpBI CHIIBHBIX 3JIEKTPOJIMTOB

36 Honnsie PaBHOBCCHA B BOOAHBIX pACTBOPAX JJICKTPOJIUMTOB

37 ['upponu3 comeli: NO KaTHMOHY, [0 AaHUOHY, MOJHBIM ruaponus. CreneHb U
KOHCTAHTaruApoJn3a

38 | IlpousBeneHue pacTBOPUMOCTH. Y cI0BUE 00pa3oBaHuUs OCaIKa

39 Hanpasnenue 0OMEHHBIX MPOIIECCOB B PACTBOPAX DIEKTPOIUTOB

40 OKHCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC PCaKIu. MeTton QJICKTPOHHOI'O OanaHca

41 DIIEKTPOAHBIC MPOIECChI: OCHOBHBIE ONPECIICHUS

42 3akonbl Dapajes

43 IToTeHIManbl 3JIEKTPOXUMUYECKON CUCTEMBI. JIBOMHOMN AJIEKTPUYECKUI CIIOM.

44 | Cta"napTHBIA BOJOPOAHBIM 37EKTpoA. Psii cTaHIapTHBIX 3JIEKTPOAHBIX MOTEHLUAIOB
MeTauioB. YpaBHeHne HepHera

45 XHUMHYECKHE U KOHIOCHTPAIMOHHBIC I'aJIbBAHUYCCKHUEC 3JICMCHTEI. ONeMeHT HaHH3HH-HK06I/I

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

47 Knaccudukanust Koppo3noOHHBIX Cpejl, pa3pyiieHuid u npoieccos. [lokazarenu ckopoctu
KOppO3uu

48 XuMHU4YecKasi KOppO3Hsi: BUJbl U Pa3HOBUIHOCTH

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

50 3amuTa OT KOPPO3HHM: JIETMPOBAaHUE METAJUIMUECKUX MaTepHUajoB; U3MEHEHUE COCTaBa U
CBOMCTB KOPPO3HOHHOM CPEIbl; AEKTPOXUMUUECKAS 3aIlIUTA: BUJIbI U MEXAHU3M JICUCTBUS;
3aIIUTHBIC TTIOKPBITHS: BUbI, METO/Ibl HAHECEHUS U 00JIACTH IPUMEHEHHUSI

7.3.2. Kpurtepuu u HOpMbI OLlEeHKH

dopma
NpoBeIeHHUs
Cemectp . Kpurtepuu u HOpMBI OLIEHKHU
MPOMEKYTOYHOM
aTTecTaliu
1 3ayeT (1o Texkynuil peuTHHI COCTaBIsAET
«3aUTEHO»
HaKOIUTEIBHOMY 55-100 GayoB
€UTUHT Texymui pedTuHr cocraiser 0-
P y) «HE 3a4TEHO» YIUIH P
54 GasnoB




B cirydae HEyOBIETBOPUTENBHON CIaYy 3a4€Ta 110 HAKOIIUTEIbHOMY PEUTUHTY IIPOBOIUTCS
yCTHas cAaya 3a4eTa MpernogaBaTeno.

Kpurepun oueHku:

®opma
NPOBECHUs
Cemectp . Kpurepuu u HOpMbI OLEHKH
NPOMEKYTOYHOM
aTTecTaluu
1 3a4er «3a4TCHO» IlonHble, IOCTATOYHO IIOJIHBIE
(ycTHO) WIM NOBEPXHOCTHBIE OTBETHI HA

JIBa TEOPETHUYECKUX BOIMpOCca U3
CIIUCKa BOMPOCOB K 3a4ETy;
[IpaBunbHbIC, HEYETKHUE OTBETHI
Ha JIONOJHUTENbHBIE BOMPOCHI
110 JIEKLIMOHHOMY KYpCY.

«HE 3aYTEHOY» He otBewaer Ha  BOMNPOCHI
TEOPETUYECCKOTO XapakTepa WU
OTBEYAET HEIPABUIIBHO,
HEITOJIHO;

He otBeuaeT umm HCIIPpaBUJIbHO
OTBC€YACT Ha JOIIOJHUTCIIBHBIC
BOIIPOCHKI.




8. Y4eOHO-MeTOAMYeCKOEe M HHPOPMALIMOHHOE 0O0ecTiedeHue U CIUTIINHbI

8.1. Oo6n3aTenbHas JuTeparypa

Tun (yueOHuk, yuedHoe

KoaunuyecTBO B

HAY4YHOH
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus oudamnoTeke /
n/n MeToinYecKoe nocooue,
OPAKTHKYM, 1p.) HaumenoBanue
9BC
1 | H.C. AxmetoB OO0mast 1 HeopraHWYecKast XUMUsL: YICOHUK / Y4eOHuk 2020 9BC «Jlanb»
H. C. AxmeroB. — 1l-e¢ wusm., crep. —
Cankr-IlerepOypr: Jlanp, 2020. — 744 ¢. —
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. | moco6ue mist By3oB / H. B. Koposun, H. B.
Kynemoga. Kynemos, O. H. I'onuapyk [u np.] ; moxg
penakuueir H. B. Kopouna u npod. H. B.
KynemoBa. — 6-e¢ u3n., crep. — CaHKT-
[TerepOypr : Jlansb, 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 u3n., crep. —
Cankr-IlerepOypr : Jlanp, 2021. — 192 c. —
ISBN 978-5-8114-6936-9.




8.2. omoJiHUTeJIbHAS JIUTEpPaTypa

KosunyecTBO B
Tun (yueOHuk, yueoHoe

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

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

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

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

OKHUCITUTETbHO-BOCCTAHOBUTEIILHBIC
peakuM M  XMMHYECKOE pPaBHOBECHE.
COopHUK 3aJaHUil W BapUAHTOB: y4yeOHOE
nocobue / K. lO. TapxoB. — CaHkT-
[TeTepOypr: Jlawp, 2019. — 80 ¢. — ISBN
978-5-8114-3302-5.

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




8.3.
cucTeM

BytiiepoBckue cooOrieHust [DIeKTpOHHBIA pecypc]| : MHOrompeaMer. Hayd. xypH. / OO0
«VIHHOBaLIMOHHO-U3/1aTENBCKUM 10M «byTiepoBckoe Hacneaue»». — DIEKTPoH. KypHail. — Ka3aus :
00O «/HHOBanMOHHO-U3AaTeNbCKull oM «byTiepoBckoe Hacienue»», 1999- . Pexum nocryna x

ITepedyens npogeccuoHaJBHBIX 023 JAHHBIX M1 HHPOPMALIMOHHBIX CIIPABOYHBIX

KypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

Xumusi B MHTEpECAX YCTOMYMBOTO Pa3BUTHs [DIEKTPOHHBIA pecypc|

: MEXJIyHap. Hayd.

KypH. / Cubupckoe otaenenne PAH. — Dnekrpon. xypHan. — HoBocubupck : Mznareascteo CO
PAH, 1999- . Pexxum noctyna K xkypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepedyeHb MPOrpaMMHOI0 00ecrieYeHUs!
Ne Hanmenopanue IO PexBu3NTHI norOB?pa
n/n (naTa, HOMep, CPOK J1elicTBHUS)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeicTBus — 6eCCpPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpok
JeICTBUS — OECCPOUHO
2 | Office Standard: norosop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JCUCTBHS — OECCPOUHO
AcademicEdition

8.5.

06pa3OBaTean0r0 nmpouecca mo TMCUIJIMHE

Onucanue MaTepHAJIbHO-TEXHUYECKOH 0a3bl, HO0OXOAUMO /11l OCYLIeCTBJICHUSA

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PATOPHIi, MACTEPCKUX U
Ne AP 001EKTOR /LIS NPOBECHUs . IlepeyeHb 0OCHOBHOTO 000PY/10BAHMS
/0 | NPaKTHYeCKHUX U JIa0OPaTOPHBIX 3aHATHH,
NMOMELIECHHU VISl CAMOCTOATEIbLHOMN
padoThI 0fyuaroumxcsi (HoMep ayTUTOPHH)

1 | YueOnas ayauropus asns nposeneHus 3auaTiil | CTONbl  yYEeHHUYECKHE TPEXMECTHbIE U
JEKIIMOHHOTO THMa. YueOHas ayJuTopus Ui | ABYXMECTHbIE MOHOOJIOKH, CTOJ
IPOBEJCHUS 3aHSATUA CEMHUHApPCKOTO THUIMA. | MPENoJ1aBaTeIbCKUH, CTYJ
VYuyebHast  ayauropus UL KypCOBOTO | IpenojaBaTelbCKHil, Kadenpa, Jocka
IPOEKTUPOBAHUS  (BBIMOJIHEHHUS] KYPCOBBIX | MEJIOBasl. DSKpaH HAaBECHOH, IIPOEKTOp,
pabot). YuebHast ayIuTOpHs AJIs IPOBEACHUS | IPOLIECCOP. MBIIIb KOMIL., TYJIbT.
IPYHIOBBIX u WMHIMBUAYAJIbHbBIX
KOHCYNIbTallMi. YueOHas ayauTopus Jjs
MPOBEJCHUS 3aHSATUN TEKYIIEro KOHTPOJI U
IIPOMEXYTOUYHOM aTTecTaluu.

A-125

2 | JJaboparopusi «OOmelt u Heopranmdeckoil | CTon naGopaTopHbIA, cTON NPHOOPHBIH,
XUMHUI. VYyeOnas ayTUTOpUs JUIS | BBITSDKHOW 1mkad, mkad [Uisi peakTHBOB,
poBeIeHUs 1TabOpaTOPHBIX PadoT. mKag A8 MOCYHAbl, MapTa Y4eHUYecKas,
A-310 CTOJ  TIMCHbMEHHBIH, TYMOBI, MOWKH,

TaOypeThl, I0CKa MEJIOBasl.

3 | Kommbroteprslii kiacc. YueOHast aymutopust | CTOIBI YYEHHUYECKHE, CTOJI
JUISl IPOBEACHMSI 3aHATUHN JIEKLIIMOHHOIO TUIIA. | IPENOAABATENbCKUMN, CTYJIbsl YUEHUUECKHE,
VYyeOHast ayauTopust 1)1 IPOBEACHUS 3aHATUH | 1ocka ayauTopHas (mapkephas), I[IK c
CEeMMHAPCKOTo THMa. YuyeOHas ayAUTOpHs AJs | BBIXOJOM B ceTh MHTepHeT
pOBEJICHNUS J1a00OpaTOPHBIX paboT. YuebHas



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

n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
pa6oThl obyvarumxcsi (HoMep ayTUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

ayIUTOpUsl Il KypCOBOI'O IIPOEKTHPOBAHMS
(BBITIOJIHEHUSI KYPCOBBIX paboT). YueOHas
ayIuTOpus JUIsl IPOBEICHUS TIPYNIOBBIX H
WH/IMBUYAIbHBIX KOHCYJIbTallMid YdeOHas
ayquTOpus I INPOBEINEHUS  3aHATUU
TEKYIIEro KOHTPOJII M IPOMEXYTOUYHOU
aTTECTALUN.

VYJIK-812

[ToMenienue isi CaMOCTOSITEILHOH pPadOTHI
o0yyJaroumxcs
I-401

CTOJ'IBI, CTYJIbA, KOMIIBIOTCPHI.

[Tomemenue UIsi CaMOCTOSITEIBHONH PaOOTHI
o0y4aromuxcs
C-401

mKapel OIS JOKYMEHTAIluW, JIOCKU
MarHuTHbBIC, CTOJbLI IMHCbMEHHBIC, CTOJBI
KOMIIBIOTEPHBIE
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