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1. llesu u 3212494 AU CIUILIHHBI

enwto qucturmmuael "Xumus" sBiseTcs GOPMUPOBAHKE Y CTYICHTOB TEOPETUIECKHIX
OCHOB XHMHH, KaK OJJHOU n3 (yHIaMEHTAIbHBIX HAYK, HECOOXOMUMBIX JIJISl U3yUCHHUS
o01ienpodeccuoHaIbHbIX U CIENUATBHBIX JUCHUIUIMH. 3aa4i TACIUILUINHBI
3aKJIFOYAIOTCS] B TOM, YTOOBI JIaTh CTYACHTY 3HAHUSI 00 OCHOBHBIX 3aKOHAX XUMUH,
CBOMCTBAX BEIIECTB, KOJIMUECTBEHHBIX MPOIIECCax MPEBpaIESHUs BEIIECTB U X
MPaKTUYECKOM UCTIOJIb30BAaHUH; IPUBUTH HABBIKU MTPOBEACHUS XUMHUUECKOTO
AKCIIEPUMEHTA, XUMUYECKUX, TEPMOJUHAMUYECKUX PACUETOB, 00pabOTKU U 00001IIeHUS
PE3yAbTaTOB; HAYYUTh MOJI30BATHCS CIIPABOYHBIM MATEPUATIOM U MOUCKY UH(OPMALIHIH.

Kparkoe cogepkanue TUCHMIIIMHBI

OcHOBHBIE MOHSTHS U 3aKOHBI XUMUU. CTPOCHHUE aToMa U TepuoandecKkuil 3akoH. O01me
3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKUX MPOLIECCOB. PacTBOpHI U JUCIEPCHBIE
cucteMbl. OKUCITUTENIbHO-BOCCTAHOBUTEIBHBIC U DJIEKTPOXUMHUYECKUE MPOLIECCHI.
Marepuaisl, mpUMeHsieMble B MPUOOPOCTPOCHUU: COCTaB, (PU3UUECKUE U XUMUYECKHE
CBOMCTBA.

2. Komnerenuum o0y4yaromerocsi, popMupyemMblie B pe3yJibTare 0CBOCHHA
AUCIHUNIMHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OIT BO (kommieTeHIInN) 00ydYeHHUS 110 AUCITUTUTHHE

3HAeT: OCHOBHbIE 3aKOHBI M METOJbl XUMHH IS
daHaJIn3a 3a71a4 YIIpPaBJICHUA B TCXHUUCCKUX
cucTemMax

'YMeeT: MNPUMCHATH OCHOBHBIC 3aKOHBI 1 MCTO/IbI
XUMUH JIJIs] aHalIu3a 3a]1ad yIpaBJiIeHUs B
TCXHUYCCKUX CUCTEMAX

HMeeT mpakTHUECKUI OMBIT: MPUMEHEHUS
OCHOBHBIX 3aKOHOB U MCTOJ0OB XUMHUU AJIA aHAJINU3a
3aJa4y yNpaBICHUs B TEXHUYECKUX CHCTEMax

OIIK-1 CnocoGeH ananu3upoBarh 3aauu
npoeCCHOHAILHOW JESTEIPHOCTH HAa OCHOBE
TIOJIOKEHUH, 3aKOHOB M METOJIOB B 001aCTH
€CTCCTBCHHBIX HAYK U MaTEMaTUKU

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIUATUIHH, [lepedens MOCIETYIOMUX AUCIUTITNH,
BUJIOB paboT y4eOHOTO MmiaHa BUJIOB paboT
Her 1.0.09.03 CneunanbHble I1aBbl MATEMATUKHI

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSM, HABbIKaM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIUHBI M IPUOOPETEHHBIM B PE3YJbTaTe€ OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:

Her

4. O0béM 1 BUABI y4eOHOIT padoThI

OO6m1as TpyA0€MKOCTh JUCHUILUIMHBI COCTaBIsET 4 3.¢., 144 4., 74,5 4. KOHTaKTHOMN
paboThI



Pacnpenenenue o cemectpam
. Bcero B Jacax
Bun yuebnoit paboret 4acoB Howmep cemecTpa
2
O6miast Tpy10EMKOCTh AUCITUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BHUIBI 16 16
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 69,5 69,5
IToaroroBka k JabopaTopHbIM paboTam 15 15
[TonroToBka k TeKyliemMy KOHTpOJ0. Pemenue 175 175
MHOTOBApHUAHTHBIX 33129 110 TEMaM ’
[lonroroBka K MpOMEXyTOYHOM aTTeCTalK (IK3aMEH) 27 27
[TonroroBka k Tekymiemy KOHTpoito. OpopMiIeHHE 0TYETOB 10 10
Mo 1abopaTopHbIM paboTam
KoHCynbranyuy 1 NpoMeKyTouHasi aTTeCTalus 10,5 10,5
Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - JK3aMEH

5. ConeprkaHue TUCHMILIIMHBI

O0BbeM ayTUTOPHBIX 3aHITHIA 10
pa;;—;na HanmenoBanue pasiesioB JUCIUTLIHHbI BH/IaM B acax
Bcero JI 113 JIP
1 Beenenue. OCH(zBHLIe MMOHATHUS U 3aKOHBI 5 1 ) )
HEOPraHUYeCKON XUMUHU
2 |OCHOBBI CTPOEHUS BELIECTBA 7 5 2 0
3 OO01re 3aKOHOMEPHOCTH TTPOTEKAHMSI XUMHUECKUX 18 ] 6 4
MPOIIECCOB
4 |PacTBOpBI M TUCHIEPCHBIE CUCTEMBI 8 4 0 4
5 |OKuCAUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 8 4 2 2
6  |9nEKTPOXMMHUUYECKHE ITPOLIECCHI 8 4 2 2
7 XUMHUYECKHUE CBOMCTBA MaTepHraioB, MPUMEHSIEMBbIX B 10 6 ) )
nprOOPOCTPOCHUH
5.1. Jleknuu
Ne Ne Kox-
nexuuulpasena HanmenoBanme nim KpaTkoe cofep>KaHne JEKIIMOHHOTO 3aHSTH BO
4acoB
1 1  |OcHOBHBIEC NOHATHS U 3aKOHBI XMMHH 1
1 ) Ctpoenue atoma. KopryckymnsipHO-BOJIHOBBIE€ CBOMCTBA 31eKTpoHa. KBaHTOBBIE 1
quciia. ATOMHBIE OpOUTAIH.
) ) CTpoeHHe AIIEKTPOHHBIX 000JI0YEeK aTOMOB XUMHUYECKHUX DJIEMEHTOB. )
[lepuognyeckuii 3akoH u nepuoanueckas cucrtema /.M. Menneneena.
3 > [Teprognyeckoe U3MEHEHUE CBOMCTB XMMUYECKHUX JIEMEHTOB M UX COCTMHEHUH. >
XUMHUYECKas CBI3b.
4 3 XuMudeckas TepMonuHamMuka. TernoBbie 3 PeKThl XUMHUUECKUX PEAKIHil. ’
DHTaJIbIN




HamnpaBiieHHOCTh (PU3UKO-XUMHUECKHX MPOLEeccoB. DHTponus. JHeprust [ md0ca u
[ 'erbMronbIa

Xumuueckass KUHeTHKa. CKOPOCTh XUMHUUYECKON peakiny. PaKkTopsl, BIUSIONINE
Ha CKOPOCTb peakluy (KOHIIEHTpaLus, 1aBJICHHE)

DaKTOpHI, BIUSIONINE HA CKOPOCTh PEaKInu (TeMiieparypa). XUMHUYECKOe
paBHoBecue. [Ipunuun Jle [larense-bpayna

PacTBOpBI M TUCIIEpCHBIE CUCTEMBL. TepMOAMHAMUKA IIPOLIECCA PACTBOPEHHUS.
Crioco0b! BBIpayK€HHsI KOHLIEHTPAIMH PACTBOPOB.

8

PacTBOpBI 271eKTpOaUTOB. Teopust 3NEKTPOTUTUUECKON AUCCOMAMN AppeHuyca.

9

A~ | &

CunpHble U ciiabble AneKTpoauThl. Bona. Peakiiuu noHHOro oOMeHa B pacTBopax
HIeKTponuTOB. OOpaTMbIe, HEOOpAaTUMBIC PEAKIUH.

10-11

OKHCIUTEIBHO-BOCCTAHOBUTEIHHEIC pcaknuu

12

:‘)JICKTpOXI/IMI/I‘IeCKI/Ie IIpOoncCCChI. I'anpBaHNUECKHE PIIEMEHTEI

13

nekTposin3. KoinuecTBeHHbIE XapaKTEPUCTUKH dJIeKTposin3a. 3akoHbl Dapanes.

14

N [N [N

Koppo3us MmetaiioB. XuMudeckasi KOppO3Hs. JIEKTPOXUMHUUYECKAsT KOPPO3HSI.
MeTo/b! 31U Tl METAJJIIOB M METAJUNIMYECKUX KOHCTPYKIUI OT KOPPO3HUHU.

N (NN N

15-16

MaTepI/IaJ'IBI, IIPUMCHSACMBIC B HpI/I60pOCTpOCHI/II/IZ COCTaB, (1)I/I3I/I‘IGCKI/IG n

XUMHUYECKHUE CBOIICTBA

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

No

SaAHATUS]

Ne

paszzienal

HanmenoBanwne nimm KpaTKO€ COACPKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Kon-
BO
4acoB

Krnaccudukanus 1 HOMEHKIIaTypa HEeOpraHndeckux coequHeHnii. Knaccudukanus
OCHOBAHMH, KHUCJIOT, COJIEH, OKCHIOB. J{ucconmaiys KUCI0T, OCHOBAHUM, COJICH.
Kucnele, cpennne u ocHOBHBIE coM. [lepeBoa KUCIBIX U OCHOBHBIX COJIEH B
CpenHue.

Crpoenue atoma. CocTaBieHUE 3JIEKTPOHHBIX (POPMYIT aTOMOB 3JIEMEHTOB.
BanenTtHbie anekTpoHbl. KoBaTeHTHOCTh aTOMOB B HOPMAJIbHOM M BO30YKI€HHOM
coctosiHusIX. CpaBHEHHE CBOMCTB aTOMOB 3JIEMEHTOB UCXO/IS U3 MX MOJIOKECHHS B
[Tepuoguueckon cucreMe [I.M. Menneneesa. I3MeHeHne KUCIIOTHO-OCHOBHBIX U
OKHCJIUTEILHO-BOCCTAHOBHUTEILHBIX CBOMCTB COEIMHEHMI 3IIEMEHTOB Ha
OCHOBAHUU NEPUOANYECKOTO 3aKOHA.

XuMudeckasi TepMoMHAMHKA. TertoBbie () (HEKTH XUMUYECKUX PEaKIIUii.
Ontanenus. CrnenctBus u3 3akoHa ['ecca. PacueTs! TemnoBbIX 23 QeKToB
XMUMHUYECKUX PEAKIUH C NCIIOIB30BAaHUEM CIIPABOYHBIX JAHHBIX U
KOMOMHHPOBaHHEM TEPMOXUMHUYECKHX YPABHEHUI.

V3MeHeHre YHTPONHH B X0/1e (PU3UKO-XUMUIECKUX MpeBpaiieHuii. M3o6apHo-
M30TEPMUYECKHUM MOTEHIIMAJ U HAIPABJIEHNE CaMOIIPOU3BOJIIBHOTO MTPOTEKAHUS
peaxiun. PacueTs! n3menenus sneprun [ md60ca B Xoze peakuuu ¢
MCIIOJIb30BAaHUEM CITPABOYHBIX JTAHHBIX.

XHUMHUECKasi KWHETHKA U paBHOBecHe. CKOPOCTh XUMHUYECKUX PEAKIUN. 3aKOH
NEHCTBYIOIIUX Macc. BiMsiHMe KOHLIEHTpaLuH, JaBICHUS U TEMIIEPATYPhI Ha
CKOPOCTb XUMUYECKOH peakiuu. COCTOSTHUE XUMHYECKOTO PABHOBECHS CUCTEMBI,
KOHCTaHTa paBHOBecus. KoHcTanTa paBHOBecus u sHeprus [ uooca. Cmenienne
XMMHUYECKOTO paBHOBECHS (BIUSHUE KOHIEHTPALIUU, TEMIIEPATy b, TaBICHHUS).
[Ipunauun Jle arense-bpayHa.

OKHCIUTEITBHO-BOCCTAHOBUTEIIHHEIC pcaKnuuu. TUnHUYHBIE OKUCIUTENHN U
BOCCTaAHOBUTCIIN. Hpoueccr,l OKHCJICHHS M BOCCTAHOBJICHHS. THIIBI
OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ. MCTOI[BI pacCTaHOBKU
KOB(l)(bI/IHI/ICHTOB B OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX.

["anpBaHMUYECKHE dJIeMeHTHL. PacueT QJICKTPOJAHBIX MOTCHIHAJIOB 110 YPABHCHHUIO




Hepncra. Pacuer O/]C ransBannueckoro aeMenTa. llonspusanus anekTponos.
DIEeKTpoSn3. AHOMHBIE U KaTOJHBIE TTPOIeCChl. PacueT Macchl MOKPBITHUS 110
3akoHaMm Dapanest.

XuMmudeckre cBoiicTBa MeTauioB. OTHOIIEHHE METAJIOB K KUCJI0TaM, I1eo4am,
BOJIC, KHCIOpOay Bo3ayxa. Koppo3us u 3aimunTa METauioB U CILUIABOB.
XuMudeckas, 3JeKTpoXuMHUUeckas kopposust. [Ipolieccsl npu Koppo3un MeTaIoB
C BOJIOPOHOM M KMCIIOPOAHOW Aenoispu3anueil. OnpeneneHue npoayKkToB
koppo3uu. Koppo3usi MeTauioB IpU KOHTAKTE JIByX METAJIOB U CIIIIaBOB. MeTO/bI
3AI0UTHI MCTAJIJIOB OT KOPPO3UH. AHOI[HI)IG M KaTOOHBIC ITOKPLITHA.

5.3. JIaboparopHbie padoThI

No

SaAHATUS]

Ne

paszena

HanMmenoBanue nin kpaTkoe cofepkaHue J1abopaTopHOi paboThI

Koi-
BO
4acoB

Krnaccel Heopranmueckux coenuaeHui. Llems paboThl: 03HAKOMHUTHCS C METOAAMHU
MMOJIyYSHHUST OKCHIOB, KHUCJIOT, OCHOBaHHH (IIeJI04€eH ), CONeH 1 U3yUnuTh UX
CBOMCTBA.

KuneTtnka xuMudeckux peakiuid. Lleas paboThl: H3y4nuTh 3aBUCUMOCTH CKOPOCTH
TOMOT€HHON XMMHUYECKOM pEaKUy OT KOHLIEHTPALIMN PEATNPYIOMIMX BEIIECTB MPH
[MOCTOSIHHOW TE€MIIEpaType U OT TEMIIEpaTypsl IIPU OCTOSHHON Ha4aJIbHON
KOHLIEHTPALMU PEArnpyroIMX BEIECTB.

BinsiHre KOHIIEHTpaIly Ha CMENIEHNEe XUMUYECKOro paBHOBecHs. Llenb paboThr:
VM3YYUTh BIUSHUE U3MEHEHHSI KOHIEHTPALMU Pearupyronux BellecTB Ha
CMEIIEHNE XUMHUYECKOTO PAaBHOBECHS.

[IpuroroBiieHne pacTBOPOB 3aJaHHON KOHLIEHTpauuu. IIpoBepka KoHIIEHTpauun
[IPUTOTOBJIEHHOTO pacTBOpa. Llenb: mosyyeHne HaBbIKOB IPUTOTOBICHHUS
[pacTBOpPOB. 3HAKOMCTBO ¢ METOAAMM ITPOBEPKH KOHIIEHTPALMK IPUTOTOBIEHHOTO
pacTBopa.

Peakirin oOMeHa B pacTBOpax 3MEKTPOIUTOB. Llenb paboThl: 03HAKOMUTHCS C
METOJIaMH TOTYICHHUS CI1a0bIX KUCIOT U OCHOBaHUH. V3y4nTh BIUSHUE BBEICHUS
OJTHOMMEHHOTO MOHA Ha CMEIICHHE PAaBHOBECHSI TUCCOLMALIUU CJIaboro
AieKTpoauTa. O3HAKOMUTHCS C Pa3TUYHBIMU TUIIAMH PEaKIUii OOMEHa B BOAHBIX
[pacTBOpax MEKTPOJIUTOB.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIC peakiuu. Llenb paboThl: 03HAKOMHUTHCS C
HanOosIee PacpOCTPAHCHHBIMH OKUCTUTENSIMU U BOCCTAHOBUTEISIMH, a TAKXKE C
Pa3IUYHBIMHU THUIIAMHU OKUCITUTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

OnexTponus. Lleas paboTel: paccunTaTh U ONPEAETUTH BO3MOXKHbBIE IPOIECCHI,
[pOTEKa-toIIMe Ha 3JeKTpoaax. [[oayunTh HUKeIeBOe MOKPHITHE HA MEJIH,
OTIPENIETUTH TONIIUHY TTOTYYEHHOTO MOKPBITHSI K PACCYUTATh KATOJAHBIN BBIXOJI TIO
TOKY.

Koppo3sust metamios. L{enb paboThl: M3y4UTh OCHOBHBIE THUITBI KOPPO3UU
METaJUIOB, BIIUSHUAE PA3IMIHBIX (AKTOPOB HA CKOPOCTH KOPPO3UHU, METOIBI
3aIUTHl METATUNINYECKUX KOHCTPYKLIUN OT KOPPO3UH.

5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brinonaenaune CPC

Crucok utepaTypsl (C yKa3aHHEeM
ITogsug CPC pas3zenos, ras, CTpaHull) / cceuika Ha  [CemecTp

peCypc

Koi-
BO
JacoB

1. OOmras xumusi: yaeOHoe mocooue st

[TonroToBka k 1abOpaTopHBIM paboTam BBIMIOTHEHUA J1ab0opaTopHBIX paboT. YacTs 1 2

/ N.B. Kprokoga, JI.A. Cunopenkona, I'.I1.

15




DKuBoTtoBckas u ip. — YenssiOuHCK:
M3narensckuit nentp FOVYpl'Y, 2014. Y. 1.
86 c. (c. 9-16; c. 27-51; c. 54-68) 2.
DKuotoBckas, [.I1. DnekTpoxumMudeckue
mpouecchl / [.I1. XKuBorosckas, E.B.
[Tapnaii, JI.A. CunopenkoBa, E.I.
Anrtomkuaa. YensOuuck: M3parensckuii
nentp FOYpI'Y, 2010. — 66 c. (c. 3-8, c. 33-
46; c. 49-58)

[ToaroToBka K TEKyIIEMY KOHTPOJIIO.
Perienre MHOrOBapuaHTHBIX 3a/1a4 1O
TEMaM

1. KopoBun, H. B. O6mas xumus Tekct
yueO. 17151 By30B 10 T€XH. HAIPaBJIEHUSIM U
cnenuansHocTsaM H. B. Koposus. - 11-e
u3., crep. - M.: Boicimas mikona, 2009. c.
14-64; c. 115-201; c. 204-336; c. 341-377,
2. I'mauka, H. JI. O6masa xumus Yue0.
noco6ue ans By3oB H. JI. I'iunka; [Tox pen.
A. W. Epmakosa. - 30-e u3a., ucrp. - M.:
Wurerpan-Ilpecc, 2006. c. 19-34; ¢.37-71;
73-85;97-157; ¢. 168-210; c. 216-254; c.
259-267; 289-311; c. 617-640; c. 685 —
693. 3. AxmetoB, H. C. O61as u
HEOpraHnYecKast XUMUS Yuel. ISt XUM. -
TEXHOJ. creruanbHocTel By3oB H. C.
AXMETOB. - 7-€ u3., crep. - M.: Boicias
ikona, 2006. c. 16 —45; 47-106; c. 115—
151; ¢c. 175-196; 212-244. 4. I'nunka, H. JI.
3ama4un v yrpaxHEeHUs IO 00IIeH XUMHUH
TekcT yue6. mocobue st ByzoB H. JI.
[munka. - U3a. crep. - M.: KHOPYC, 2016.
c. 827;37-63; c. 66-94; c. 95-138; c. 631
647; 690—697.

17,5

[lonroroBka K MpOMEXYTOYHOM aTTeCTAlUN
(7Kx3aMeH)

1. Koposun, H. B. O0mas xumust TekcT
y4aeO. IS By30B 1O T€XH. HAMPABICHUSIM U
cnenuansHocTsM H. B. Koposus. - 11-¢
u3., ctep. - M.: Beicmias mkona, 2009. 2.
I'muaka, H. JI. O6mas xumus Yue0.
nocoOue ans By3oB H. JI. I'munka; [ox pexn.
A. 1. Epmakosa. - 30-e uzn., ucrp. - M.:
Wurerpan-Ilpecc, 2006. 3. Axmeros, H. C.
OO6m1as 1 HeOpraHudeckas Xumus Y4eo. st
XUM.-TEXHOJL. crienuanbHocTen By30B H. C.
AXMETOB. - 7-€ u3l., ctep. - M.: Boiciias
mkoja, 2006; 4. XXusotosckas, I'.11.
DNIEMEHThI XUMHUYECKOU TEPMOJUHAMUKH B
Kypce o01eit xumun: yaeoHoe nocodue /
[.I1. ’KuBotorckas, JI.A. CugopeHkona,
O.H. I'py6a. — YenstOunck: 1U3a-so KOYpI'Y,
2007; 5. DneKTpOHHBIE CTPYKTYpPHI aTOMOB.
[Ieproguueckas cucrema anemeHnTos /[ 1.
MenneneeBa: yueoHoe nocodue / U.B.
Kprokosa, I'.I1. ’Kuorosckas, JI.A.
Cunopenkosa, }0.C. JIBopsimmHa. —
Uens6bunck: Mzn-so FOYpI'Y, 2004

27

[ToaroToBKa K TEKyIIEMY KOHTPOJIIO.
OdopMIieHHE OTYETOB IO JIA0OPATOPHBIM
aboram

1. OGmias xumus: yaeOHOe TocoOue Jist
BBITTOJTHEHUS J1a0opaTopHBIX padot. YacTs 1

/ N.B. Kprokona, JI.A. Cunopenkona, I'.I1.

10




DKuBoTtoBckas u ip. — YenssiOuHCK:
M3narensckuit nentp FOVYpl'Y, 2014. Y. 1.
86 c. (c. 14-16; c. 35-41; c. 47-51; c. 58-59;
c. 66-68) 2. XKXusotosckas, I"I1.
Onexkrpoxumuueckue mpoueccs / [LI1.
JKusotoBckas, E.B. [lapnai, JI.A.
Cunopenkona, E.I. AHTOIIKHHA.
Uensiounck: N3narensckuii nentp FOYpl'Y,
2010. — 66 c. (c. 42-46; c. 55-58) 3.
Heoprannueckas xumusi: JlabopaTopHbIii
npaktukym / E.I. Aarromkuna, JI.M.
Uekpriruna, E.A. I'puropsesa. - UensioOnHck:
W3narensckuii nentp IOYpl'Y, 2011. - 73 c.

(c. 60-63)

6. @OoH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYIEero KOHTPOJIsi YCIIeBAeMOCTH,
NMPOMEXKYTOYHOM aTTeCTallMu

Kontponp kauecTBa ocBoeHUs1 00pa3oBaTeIbHON IPOrpaMMBbl OCYIIECTBISETCS B
cootBercTBHH ¢ [lonokennem 0 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOH AESITENIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabHubie meponpusitusa (KM)

Ne | Ce- Bun
KM|mecTp| KOHTpois

HazsBanue
KOHTPOJIBHOTO
MEpONPUATHUS

Bec

Makc.
Oamn

HOprI[OK Ha4YHCIIEHNS 0aJII0B

Yuu-
THIBA-

eTCs B
[1A

JlaGopaTopHas
pabora

JIaGoparopHas
pabora "Knaccel
HEOPTaHMYECKHUX

coequHeHun"

1. Yuactue B 1abopaTtopHOM
MpakTUKyMe. | 6ajut — SKCIIEpUMEHT
MPOBEIEH 10 METOMKE JT1a00paTOPHBIX
paboT ¢ y4eTOM TEXHUKHU 0€30MacHOCTH
1 TIpaBUII pabOTHI C

MaTepraiamMu u obopynosanuem. 0
OamnoB — paboTa He
BBITIOJTHSUTIACKH/BBITIONHSIIACH YACTHYHO
WIH B X071€ PaOOThI ObUTH HAPYIICHBI
MpaBwia pabOTHI ¢ MaTepHUaIaMu

1 000pyAOBaHUEM, TEXHUKHU
0€30MacHOCTH, YTO MPHUBETIO K
HEHCIIPABHOCTHU U BBIXOMLY U3 CTPOS
000pyHOBaHus, 3aTrPSI3HCHUTO
PEAKTUBOB HIIM TIOPUYU MaT€pPHAIIOB.

2. Cpok ciaum otu€ta. 1 6amt — otuér
C/aH Ha 3aHATUU MO pacnucanuio.
0aJIJIOB — OTYET CIaH C OTO3JaHUEM JI0
2 Henenb. MuHyc 1 Gasn oT4€T claH ¢
OITO3IaHMEM B 2 U Oojee HEHEb.

3. KauectBo odopmiienus otuéra. 3
Oaia — paboTa BEITIOTHECHA B MTOJTHOM
o0BbeMe (3aIOTHEHBI BCE HEOOXOAMMBIC
pa3zelbl) pacdyeTHO-TpaduIecKas 9acTh
BBITIOJIHEHA 0€3 OITMOOK, BBIBO
COCTABIICH C YUCTOM aHAIIN3a
pE3YIBTATOB SKCIIEPHUMEHTA.

OK3aMCH




Jlommyckaetcst Hanuuue 1-2
HE3HAYUTEILHBIX OIUOOK, KOTOpPhIC
CTYZIEHT MOXXET CAMOCTOSITEIILHO
yCTpaHUTh. 2 Oamia — paboTa
MOJTHOCTHIO O(pOpMIIEHA, HO UMEIOTCS
HECYIICCTBCHHBIC OTHOKH B
pacueTHo/TpadudecKoii/onucaTenbHON
qacTsX pabOThI WK B BBIBOJaX. B
[1€7I0M, OTBETHI SBJISIOTCS BEPHBIMU B
80% ciyuaes. 1 6am1 — pabora
odopmIleHa YaCTUYIHO, JIUOO BHITIOTHEH
HEe CBOM BapHwaHT 3a7aHus1. B pabore
[PUBEICHBI OTBETHI HA MOCTABICHHBIE
BOITPOCHI 1 JIuIb B 60 % ciydyaes
OTBETHI SIBIISIIOTCS BEpHBIMU. PacueTHo-
rpaduveckast 4acTb padOTHI BHIMTOTHEHA
C TpyOBIMU OITUOKAMH, JTOMYIICHBI
OIMOKH B YPAaBHCHUSX XUMHUYECKUX
[peakiuii, BEIBOJIBI HE/YaCTUIHO
OTpaXKaroT (PaKT JOCTIKEHHUS LIEH
paboTHI

Ha BBINOJIHEHNE KOHTPOJIBHON paboThI
OTBOAUTCS 25 MUHYT.
KoHTposibHas paboTa cOCTOUT U3 2

KonTtponbHas .
aGora Noel 3aaHui. 3a KaXkJ10€ BEPHO HAMMCAHHOE
Texyrmii p " B XMMHUYECKOE YpaBHEHUE, Ha3BaHUE
Knaccer DK3aMeH
KOHTPOJIb BEIIECTBA CTyAECHT nosryyaet 0,25
HEOPTraHNYECKHUX
o Oanna. 3a perieHue, B KOTOPOM
COeIMHEHU
oTMyIeHa OmMuOKa, UITH €TO
oTCyTcTBHUE Oabl He HauucisoTes (0
0aJIsIoB).
Ha BbInonHeHrne KOHTPOIbHOU padOThI
orBonuTcs 20 MUHYT.
B Gunere 5 3amanuii (3 TECTOBBIX
Kontponpshas 3aJJaHKs C BBIOOPOM OJTHOTO
Texymuii paborta Ne2 MPaBUILHOTO OTBETA, 2 3aJ]aHUs CO
KOHz oIl "CrpoeHue atoma u cBOOOTHBIM OTBETOM). MakcumanbHas [PK3aMeH
p MEePUOTUIE CKHIMA oreHKa 5 0aioB. 3a KaXKJ0€ BEPHO
3aKOH" BBIIIOJTHEHHOE 3aJaHue - 1 Oa,
JacTUYHO MPaBUWIbHBIN OTBET - 0,5
0asuia, 3a/1aHUe HE BBIIIOJHEHO UIIH
BBITIOJTHEHO He BepHO - 0 6auioB.
Ha BbInonHeHne KOHTPOIbHOU padOThI
OTBOJIUTCS 25 MUHYT.
B Ounere 5 3amanuii (3 TECTOBBIX
3a/laHus C BBIOOPOM OJTHOTO WJIH
KonTponsHas A p A
. HECKOJIBKHUX MPAaBUIIbHBIX OTBETOB, 2
Texymmii pabota Ne3
" 3a/laHusl CO CBOOOIHBIM OTBETOM). DK3aMeH
KOHTpPOJIb XruMH4ecKas
" MaxkcuMalbHas olieHKa 5 0anioB. 3a
TEpPMOIUHAMUKA
Ka)KZ10€ BEPHO BBIMIOJTHEHHOE 3aJaHHE -
1 Gamn1, 4aCTUYHO NPAaBUIILHBIA OTBET -
0,5 Oama, 3aaHNe HE BHITIOTHEHO WIIN
BEITIOJTHEHO He BepHO - 0 6ayuios.
JIaGoparopHas 1. YuacTue B 1abopatopHOM
JlaGoparopHas "
AGoTa pabota "Kuneruka MpakTUKyMe. | 6amn — SKCEpUMEHT  [PK3aMeH
P XUMHYECKUX POBENEH 110 METOIMKE Ja00paTOPHBIX




peakuit"

paboT ¢ y4eTOM TEXHHKHU 0€30MaCHOCTH
W TIpaBUJI pabOTHI C

MaTepuaiamu u obopynoanueM. 0
0aytoB — paboTa He

BBIHOHHSIJIaCL/ BBITIOJIHAJIACh YaCTUYHO
WU B XOJ1e PabOThI ObUTH HAPYIIIEHbI
MpaBuiia paboTHI C MaTepUaIaMu

1 000pyJI0BaHUEM, TEXHUKH
0€30MacHOCTH, 4TO MPHUBETIO K
HEHCIIPABHOCTHU M BBIXOY U3 CTPOSI
000pynOBaHus, 3arPSI3HEHUIO
[PEaKTHBOB WU TIOPYH MaTEPHAJIOB.

2. Cpok ciaum otuéra. 1 6amn — oTuér
C/IaH Ha 3aHATHUH IO pacnucaHuio. 0
0aJIJIOB — OTYET CAaH C OTO3/JaHUEM JI0
2 "Henmenb. MUHYC 1 6aut oT4éT caH ¢
OTIO37IaHNEM B 2 U OoJiee Helleb.

3. KauectBo opopmienus otuéra. 3
Oasa — paboTa BHITIOTHEHA B MTOJTHOM
o0BeMe (3aIroTHEHBI BCE HEOOXOAMMBIE
paszensl) pacyeTHO-rpadudeckas 4acTb
BBLINOJIHEHA 0€3 OIIHMOOK, BEIBO
COCTABIICH C YYETOM aHaIn3a
PE3YNIBTaTOB SKCIICPUMEHTA.
Jlommyckaetcst Hanuuue 1-2
HE3HAYUTEIHHBIX OIUOOK, KOTOpPhIC
CTYACHT MOXKCT CaMOCTOATCIBLHO
yCTpaHUTh. 2 Oamia — paboTa
MOJTHOCTHIO O(pOpMIIEHA, HO UMEIOTCS
HECYIICCTBCHHBIC OTHOKH B
pacueTHo/TpaduaecKoii/onucaTebHON
qacTsX pabOTHI WK B BBIBOJAX. B
L[CJIOM, OTBCTEI SBJIAKOTCS BEPHBIMU B
80% ciyuaes. 1 6am1 — pabora
odopmIleHa YaCTUYIHO, JIUOO BHITIOTHEH
HEe CBOM BapHwaHT 3ajaHus1. B pabore
IMPUBCACHBI OTBCTHI HA MOCTABJICHHBIC
BOITPOCHI 1 JIuIb B 60 % ciydyaes
OTBCTHI ABJIAIOTCA BCPHBIMH. Pacuerno-
rpaduveckast 4acTb padOTHI BHIMTOTHEHA
C TpyOBIMU OITUOKAMH, JTOMYIICHBI
OIMOKH B YPAaBHCHUSAX XUMHUYECKUX
[peakiuii, BEIBOJIBI HE/YaCTUIHO
OTpaXKaroT (PaKT JOCTIKEHHUS LIEH
paboTHI

JlaGopaTtopHas
pabora

JlaGopaTopHas
pabora "Bnusaue
KOHIICHTpAIMH Ha

CMelleHHe

XHUMHYECKOTO

paBHOBecus"

1. YuacTue B 1abopatopHOM
MpakTuKyme. 1 6ajr — SKCIepUMEHT
MPOBEIEH 110 METOMKE Ja00paTOPHBIX
paboT ¢ y4eTOM TEeXHUKHU 0€30MacHOCTH
U IpaBUJI PabOTHI C

MarepruagamMu U ooopynoBanuem. 0
6ay1oB — paboTa He
BBITTOJTHSUTACH/BBITIOTHSIACH YACTUIHO
WIK B X07ie pabOoThl ObUIH HapyIIEHBI
npaBuiia paboThI ¢ MaTepruaIaMu

1 000pyI0BaHUEM, TEXHUKHI

DK3aMCH




0€30MacHOCTH, 4TO MPHUBETIO K
HEHCIIPABHOCTHU M BBIXOY M3 CTPOSI
000pynOBaHus, 3arPSI3HEHUIO
[PEaKTHBOB WM TIOPYH MaTEPHAJIOB.

2. Cpok ciaum otuéra. 1 6amn — otuér
C/IaH Ha 3aHATHUH IO pacnucaHuio. 0
0aJIJIOB — OTYET CAaH C OTO3/JaHUEM JI0
2 "Henmenb. MUHYC 1 6at oT4éT caH ¢
OTIO37IaHNEM B 2 U OoJiee Helleb.

3. KauectBo odopmienus otuéra. 3
Oasa — paboTa BHITIOTHEHA B MTOJTHOM
oOBeMe (3aIroTHEHBI BCE HEOOXOAMMBIE
paszensl) pacyeTHO-rpadudecKas 4acTb
BBLINOJIHEHA 0€3 OIIHMOOK, BEIBO
COCTABIICH C YYETOM aHaIn3a
PE3YNIBTaTOB SKCIIEPUMEHTA.
Jlommyckaetcst Hanuuue 1-2
HE3HAYUTEILHBIX OINOOK, KOTOpPhIE
CTYACHT MOXKCT CaMOCTOATCIBLHO
yCTpaHUTh. 2 Oamia — paboTa
MOJTHOCTHIO O(pOpMIIEHA, HO UMEIOTCS
HECYIICCTBCHHBIC OTHOKH B
pacueTHo/TpaduaecKoii/onucaTenbHON
qacTsX pabOThI WK B BBIBOJaX. B
L[CJIOM, OTBCTEI SBJIAKOTCS BEPHBIMU B
80% ciyuaes. 1 6ami — pabora
odopmIleHa YaCTUYIHO, JIUOO BHITIOTHEH
He CBOM BapHwaHT 3ajaHus1. B pabore
IPUBCACHBI OTBCTHI HA MOCTABJICHHBIC
BOITPOCHI U JIuIlb B 60 % ciydaes
OTBCTHI ABJIAOTCA BCPHBIMH. Pacuerno-
rpaduveckast 4acThb paOdOTHI BHITOJTHEHA
C TpyOBIMU OITUOKAMH, JTOMYIICHBI
OIHMOKH B YPAaBHCHUSX XUMHUYECKUX
[peakiuii, BEIBOJIBI HE/YaCTUIHO
OTpaXKaroT (PaKT JOCTIKEHUS LIEH
paboTHI

Ha BBINOJIHEHNE KOHTPOJIBHOM paboThI
OTBOAUTCS 25 MUHYT.
B Ouere 5 3amanuii (2 TECTOBBIX

KontponpHas 3aJIaHus C BBIOOPOM OJTHOTO WITH
Texymuii . pabota Ne4 HECKOJIbKHUX MPABUIBHBIX OTBETOB, 3
KOHTPOITH Xumudeckas 3aJIaHUs CO CBOOOTHBIM OTBETOM). DK3aMeH
KHHETHKA U MaxkcumanbHas olleHKa 5 6aoB. 3a
paBHOBecue" Ka)K/10€ BEPHO BBITIOJIHEHHOE 3a/IaHUE -
1 Gan, YaCTUYHO MPABUIBHBINA OTBET -
0,5 6amna, 3a7aHKe HE BRIIIOJIHEHO HIIH
BEHITIOJTHEHO He BepHO - () 6aios.
JlabopartopHas 1. Yuactue B 1abopaTtopHOM
pabora pakTUKyMme. 1 6amn — SKCepUMEeHT
"[IpuroroBnenue MPOBEEH 10 METOIMKE JT1a00paTOPHBIX
JlaGopaTtopHas pacTBOpOB paboT ¢ y4eTOM TEXHUKHU 0€30MacHOCTH
pabota 3a/laHHOM 1 TIpaBUIT pabOTHI C DrsaMen
KOHIICHTpAITUH. MaTepuaiamMu u obopynosanuem. 0
ITpoBepka 6a1oB — paboTa He

KOHUEHTPALIMHU

BBITTOJIHIACE/BBITOIHSIIACE YACTUYHO




IMPUTOTOBJICHHOT'O
pactBopa"

WIK B X0Z€ PabOThl OBUTH HApyIIICHBI
npaBuiia paboThl ¢ MaTepruaIaMu

1 000pyIOBaHUEM, TEXHUKH
0€301acHOCTH, YTO MPUBEIIO K
HEHCIIPABHOCTHU U BBIXO/Y U3 CTPOS
000pyIOBaHUs, 3arPsA3HEHHUIO
[PEaKTHBOB WM TIOPYH MaT€PHAJIOB.

2. Cpok ciaum otu€ra. 1 6amt — oTuér
CIaH Ha 3aHATUHU M0 pacnucaHuto.
0aJuIOB — OTYET CJIaH C OTO3aHUEM JI0
2 Henenb. MuHyc 1 6at oT4€T claH ¢
OIIO3IaHUEM B 2 U 0oJiee HEIEb.

3. KauectBo oopmienus oruéra. 3
Oayta — paboTa BBITOJTHEHA B TIOJTHOM
oObeMe (3aroTHEHbI Bce HEOOX0TUMbIE
paszensl) pacueTHO-Tpaduueckas 4acTh
BBINOJIHEHA Oe3 OIIMOO0K, BHIBOJ
COCTaBJICH C YYETOM aHaIn3a
[PE3yNIbTaTOB SKCIIEPUMEHTA.
Jlonyckaetcs Hanuuue 1-2
HE3HAYUTETbHBIX OIUOOK, KOTOpPbIE
CTYICHT MOKET CAMOCTOSITEITEHO
yCTpaHHTh. 2 6asuia — paboTa
MOJTHOCTHIO 0(hOpMIIeHa, HO UMEIOTCSI
HECYIIECTBEHHbIE OIUOKH B
pacdyeTHOU/TpaduuecKoi/onucaTeTbHOU
JacTsX pabOThl WK B BBIBOJAX. B
[1€JIOM, OTBETHI SIBIISTFOTCSI BEPHBIMU B
80% ciyuaes. 1 6amt — pabora
odopMIIeHa YACTUYHO, JIMOO BBITIOJTHEH
HE CBOI BapHaHT 3a1anusi. B paborte
MIPUBEICHBI OTBETHI HA IMIOCTABICHHBIE
BOIPOCHI U uiIb B 60 % citydaes
OTBETHI SABIISIIOTCS BEpHBIMU. PacueTHo-
rpaduueckas 4acTh padOTHI BHIITOJHEHA
¢ TpyObIMU OIIMOKAMH, JOTYIIEHBI
OIMOKHU B YPAaBHEHUSIX XUMHUUECKUX
[PEaKIHii, BEIBOJIBI HE/9aCTHIHO
OTpakaroT (PaKT TOCTIKEHUS TIeNN
paboThI

JlaGoparopHas
pabora

JIaGoparopHas
pabota "PacTBOpbI
ANIEKTPOJIUTOB.
Peakuuu oOMeHa B
pacTBopax
3IEKTPOIUTOB"

1. Yyactue B 1abopaTtopHOM
npakTukyme. 1 6amn — SKCepuMeHT
MPOBENEH 110 METOIMKE JTa00PaTOPHBIX
paboT ¢ y4eToM TeXHUKH 0e30MMacHOCTH
1 TIpaBUJI pabOTHI €

MarepHuagamMu u ooopynoBanuem. 0
0aytoB — paboTta He
BBINOJIHSIACH/BBIMOIHAIACH YACTUYHO
WK B X071€ paOOThI ObUIM HAPYIIEHbI
npaBuia paboThl ¢ MaTepuaIaMu

1 000pyIOBaHUEM, TEXHUKH
0€30IacHOCTH, 4TO MPHUBEJIO K
HEMCIIPABHOCTHU M BBIXOY M3 CTPOSI
000py10BaHusl, 3arpSI3HEHUIO
[PEaKTHBOB WM TIOPYH MaTEPHAJIOB.

2. Cpok caaun oTuéra. 1 6aym — oT4eT

OK3aMCH




CIaH Ha 3aHATUHU M0 pacnucaHuto. ()
0aJIJIOB — OTYET CaH C OMO3JJaHUEM JI0
2 Henenb. MuHyc 1 Oat oT4€T cliaH ¢
OIIO3IaHUEM B 2 U 00Jiee HEIEb.

3. KauectBo oopmienus oruéra. 3
Oayta — paboTa BBIMOJTHEHA B TIOJTHOM
o0beMe (3aroITHEHbI BCce HEOOX0TUMbIE
paszessl) pacueTHO-Tpaduueckas 4acTh
BBINOJIHEHA Oe3 OIIMOO0K, BHIBOJ
COCTABIIEH C YYETOM aHallnu3a
[PE3YyNIBTaTOB SKCIIEPUMEHTA.
Jlonyckaetcs Hanmuuue 1-2
HE3HAUYUTETbHBIX OIIUOOK, KOTOpPbIE
CTYJIEHT MOXXET CAMOCTOSITEIbHO
yCTpaHHTh. 2 6asuia — paboTa
MOJTHOCTHIO O(pOpMIIEHa, HO UMEIOTCS
HECYIIECTBEHHbIE OIIUOKH B
pacdyeTHOU/TpaduuecKoi/onucaTeTbHOU
qacTsX pabOThl WK B BBIBOJAX. B
[1€JI0M, OTBETHI SABJISIOTCS BEPHBIMU B
80% ciyuaes. 1 6amt — pabora
odopMIIeHa YACTHUYHO, JIMOO BBITIOJTHEH
HE CBOI BapHaHT 3a1aHusi. B pabote
[PUBE/ICHBI OTBETHI Ha MTOCTABJICHHbBIE
BOIPOCHI UMb B 60 % citydaes
OTBETHI SIBIISAIOTCS BepHBIMU. PacueTHo-
rpaduueckas 4acTb pabOTHI BHIITOJHEHA
¢ TpyObIMU OIIMOKAMHM, TOTYIIEHbI
OIMOKHU B YPAaBHEHUSIX XUMHUUECKUX
[peakiuii, BEIBO/BI HE/YaCTUYHO
OTpaXkaroT (PaKT TOCTIKEHUS TIeNN
paboThI

10

JlaGoparopHas
pabora

JlaGopaTopHas
pabota
"OKHCIUTENBHO-
BOCCTaHOBHTCILHBIC
peakuun"

1. Yyactue B 1abopaTtopHOM
MpakTUKyMme. | 6at — SKCIIepUMEHT
MPOBENEH 110 METOIMKE JTa00paTOPHBIX
paboT ¢ y4eToM TeXHUKH 0e30MacHOCTH
1 TIpaBUJI pabOTHI €

MarepHuagamMu u obopynoBanuem. 0
0aytoB — paboTta He
BBITIOJTHSIACH/BBITIONHSIIACH YACTHYHO
WIK B X071€ paOOThI ObUIM HAPYIIEHbI
MpaBuiia paboTHI C MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKH
0€30MacHOCTH, 4TO MPHUBEJIO K
HEHCIIPABHOCTH M BBIXOITY H3 CTPOS
000py10BaHusl, 3arpSI3HEHUIO
[PEaKTHBOB WM TIOPYH MaTEPHAJIOB.

2. Cpok caaum oTuéra. 1 6amm — oT4éT
CIlaH Ha 3aHATHH MO pacnucanuio. ()
0aJuI0B — OTYET CJIaH C OMO3AaHUEM JI0
2 "Henenb. MUHYC 1 Gat oT4éT caaH ¢
OI03/1aHuEM B 2 U OoJiee HeJlelb.

3. KauectBo odopmienus otuéra. 3
Oasa — paboTa BHITIOTHEHA B MTOJTHOM
o0BeMe (3aIroTHEHBI BCE HEOOXOAMMBIE
paszzelnbl) pacueTHO-rpaduyeckas 4acThb

DK3aMCH




BBINOJIHEHA Oe3 OIIMOO0K, BHIBOJ
COCTABIIEH C YYETOM aHalnu3a
[PE3yNIbTaTOB SKCIIEPUMEHTA.
Jlonyckaetcs Hanmuuue 1-2
HE3HAUYUTETbHBIX OIUOOK, KOTOpPbIE
CTYJIEHT MOXET CAMOCTOSITEIIbHO
yCTpaHHTh. 2 6asuia — paboTa
[MOJTHOCTHIO O(pOpMIIEHA, HO UMEIOTCS
HECYIIECTBEHHbIE OIIUOKH B
pacuyeTHOW/TpaduueCcKoi/onucaTeTbHOMU
JacTsX pabOThl WK B BBIBOJaX. B
[1€J7I0M, OTBETHI SABJISIOTCS BEPHBIMU B
80% ciyuaes. 1 6amt — pabora
odopMIIeHa YACTUYHO, JIMOO BBITIOJTHEH
HE CBOI BapHaHT 3a1anusi. B paborte
[PUBE/ICHBI OTBETHI Ha MOCTABJICHHbBIE
BOIPOCHI 1 ik B 60 % citydaes
OTBETHI SIBIISAIOTCS BepHBIMU. PacueTHo-
rpaduueckas 4acTh padOTHI BHIITOJHEHA
¢ TpyObIMU OIIMOKAMHM, TOTYIIEHBI
OLIMOKH B YPaBHEHUSAX XUMHUYECKUX
[peakluii, BEIBO/BI HE/YaCTUYHO
OTpaXkaroT (PaKT TOCTIKEHUS TIeNN
paboTHI

11

JlaGoparopHas
pabora

JlaGopartopHas
paborta
"Onexkrponus"

1. Yyactue B 1abopaTtopHOM
MpakTUKyMme. | 6at — SKCIIepUMEHT
MPOBENEH 110 METOIMKE JTa00OPaTOPHBIX
paboT ¢ y4eTOM TEXHHUKHU 0€30MacHOCTH
1 TIpaBUJI pabOTHI €

MarepHuagamMu u obopynoBanuem. 0
0aytoB — paboTta He
BBITIOJTHSIACH/BBITIOMHSIIACH YACTHYHO
WIK B X071€ paOOThI ObUIM HAPYIIEHbI
MpaBuiia paboTHI C MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKH
0€30MMacCHOCTH, YTO MIPHUBEIIO K
HEHCIIPABHOCTH M BBIXOJTY H3 CTPOS
000pyOBaHus, 3arPSI3HEHUIO
PEAKTUBOB WM TIOPYN MaTepPHAIIOB.

2. Cpok caaun oTuéra. 1 6amm — oT4éT
CIaH Ha 3aHATHH MO pacnucanuio. ()
0aJI0B — OTYET CJIaH C OMO3AaHUEM JI0
2 "Henenb. MUHYC 1 Gaut oT4éT caH ¢
OI03/1aHuEM B 2 U OoJiee HeJlelb.

3. KauectBo odopmienus otuéra. 3
Oasa — paboTa BHITIOTHEHA B MTOTHOM
o0BeMe (3aIroTHEHBI BCE HEOOXOAMMBIE
paszzienbl) pacueTHO-Tpaduyeckas 4acThb
BBLINIOJIHEHA 0€3 OIIHMOOK, BEIBOI
COCTABIICH C YYETOM aHaln3a
[PE3yNIBTaTOB SKCIIEPUMEHTA.
Jlonmyckaetcst Hanuuue 1-2
HE3HAYUTEIHLHBIX ONMTHOOK, KOTOPBIC
CTYZIEHT MOXXET CAMOCTOSITEIIbHO
YCTpaHUTh. 2 Oasa — padora

ITOJTHOCTBIO O(I)OpMJleHa, HO MMCIOTC

DK3aMCH




HECYIIECTBEHHbIE OIIUOKH B
pacdyeTHOU/TpaduuecKoi/onucaTeIbHOU
JacTsX pabOThl WK B BBIBOJAX. B
[1€J7I0M, OTBETHI SABJISIOTCS BEPHBIMU B
80% ciyuaes. 1 6amt — pabora
odopMIIeHa YACTUYHO, JIMOO BBITIOJTHEH
HE CBOI BapHaHT 3a1aHus. B paborte
[PUBE/ICHBI OTBETHI Ha MTOCTABJICHHbBIE
BOIPOCHI U uiIb B 60 % citydaes
OTBETHI SIBIISAIOTCS BepHBIMU. PacueTHo-
rpaduueckas 4acTh padOTHI BHIITOJHEHA
¢ TpyObIMU OIIMOKAMHM, TOTYIIEHBI
OIMOKHU B YPAaBHEHUSIX XUMHUUECKUX
[peakiuii, BEIBO/IBI HE/YaCTUYHO
OTpakaroT (PaKT TOCTIKEHUS TIeNN
paboThI

12

Texymmii
KOHTPOJIb

KontponpHas
pabota Ne5
"T"anbBaHMYECKHE
AJIEMEHTHI.
Koppo3us
MeTaJII0B"

10

Ha BbInonHeHne KOHTPOJIbHOU padoThI
orBonutcs 40 MUHYT.

KonTponwsHas pabora coctout u3 3
3agad 1o teme "['aapBaHUYECKUE
biaeMeHTHI" 1 1 3a7a9m, BKIIOYAIOIIEH 5
BOIIPOCOB, 110 TeMe "Koppo3us
METAJIIOB".

3a BEpHO PEIIEHHYIO IIEPBYIO 3a7ady I10
Teme "["anbBaHUYECKUE PIEMEHTHI"
CTYIEHT noiy4aeT 1 6asi, yacTHYHO
BepHoOe perenue - 0,5 6ania, HeBepHOE
perieHue wiu ero orcyrcrsue 0 6asios.
3a BTOPYIO M TPETHIO - 110 2 Oasia,
JaCTUYHO BEPHOE pEIICHHUE - T10 |
0ayuTy, HEBEpHOE PEIICHUE WIIA €T0
orcytcTBue 0 6amnoB. MakcuMabHbII
OaJuI 110 JaHHOM TeEME - 5 0aJUIOB.

[1o Teme "Koppo3us meTannoB": BEpHO
3aMyCaHbl YPaBHEHUS AJIEKTPOIHBIX
peaxiuii Ui AByX cpex - 2 6anna (1o
0,5 6ayuta 3a kaxzmaoe u3 4-x
YpaBHEHMI). YKa3aHbl IPOLYKThI
KOppOo3uu (11 KaKI0M cpesibl) - 2
Oamna (mo 1 6amty Ans Kaxaou cpessl).
Onpenenen MaTepual JOKaJIU3aluu
KaTOAHOIO Mporiecca (JU1sl KUCIOoN
cpenbl) - 0,5 6ama. OnpeneneH Ty
nokpeitus - 0,5 Ganna. Heeproe
pElIeHre N0 KaKJOMY ITyHKTY WUJIH €T0
orcyTcTBHe - 0 6ayUI0B.
MakcUMaJIbHBIN 0aJul 110 TaHHOHN TEME -
5 6anos.

DK3aMCH

13

JlaGopaTopHas
pabora

JlaGopaTopHas
paborta "Kopposus
MeTaJIIoB"

1. Yuactue B 1abopaTtopHOM
npakTukyMme. 1 0amn — SKCIIepuMEHT
POBENIEH 10 METOMKE J1a00paTOPHBIX
paboT ¢ y4eTOM TEXHUKHU 0€30MacHOCTH
1 TIpaBUIT pabOTHI C

MaTepuaiamMu u obopynosanuem. 0
6a1oB — paboTa He
BBITOJIHSUIACH/BBITIOJIHSIACH YACTUYHO

OK3aMCH]|




WIK B X0Z€ PabOThl OBUTH HApyIIICHBI
npaBuiia paboThl ¢ MaTepruaIaMu

1 000pyIOBaHUEM, TEXHUKH
0€301acHOCTH, YTO MPUBEIIO K
HEHCIIPABHOCTHU U BBIXO/Y U3 CTPOS
000pyIOBaHUs, 3arPsA3HEHHUIO
[PEaKTHBOB WM TIOPYH MaT€PHAJIOB.

2. Cpok ciaum otu€ra. 1 6amt — oTuér
CIaH Ha 3aHATUHU M0 pacnucaHuto.
0aJuIOB — OTYET CJIaH C OTO3aHUEM JI0
2 Henenb. MuHyc 1 6at oT4€T claH ¢
OIIO3IaHUEM B 2 U 0oJiee HEIEb.

3. KauectBo oopmienus oruéra. 3
Oayta — paboTa BBITOJTHEHA B TIOJTHOM
oObeMe (3aroTHEHbI Bce HEOOX0TUMbIE
paszensl) pacueTHO-Tpaduueckas 4acTh
BBINOJIHEHA Oe3 OIIMOO0K, BHIBOJ
COCTaBJICH C YYETOM aHaIn3a
[PE3yNIbTaTOB SKCIIEPUMEHTA.
Jlonyckaetcs Hanuuue 1-2
HE3HAYUTETbHBIX OIUOOK, KOTOpPbIE
CTYICHT MOKET CAMOCTOSITEITEHO
yCTpaHHTh. 2 6asuia — paboTa
MOJTHOCTHIO 0(hOpMIIeHa, HO UMEIOTCSI
HECYIIECTBEHHbIE OIUOKH B
pacdyeTHOU/TpaduuecKoi/onucaTeTbHOU
JacTsX pabOThl WK B BBIBOJAX. B
[1€JIOM, OTBETHI SIBIISTFOTCSI BEPHBIMU B
80% ciyuaes. 1 6amt — pabora
odopMIIeHa YACTUYHO, JIMOO BBITIOJTHEH
HE CBOI BapHaHT 3a1anusi. B paborte
MIPUBEICHBI OTBETHI HA IMIOCTABICHHBIE
BOIPOCHI U uiIb B 60 % citydaes
OTBETHI SABIISIIOTCS BEpHBIMU. PacueTHo-
rpaduueckas 4acTh padOTHI BHIITOJHEHA
¢ TpyObIMU OIIMOKAMH, JOTYIIEHBI
OIMOKHU B YPAaBHEHUSIX XUMHUUECKUX
[PEaKIHii, BEIBOJIBI HE/9aCTHIHO
OTpakaroT (PaKT TOCTIKEHUS TIeNN
paboThI

14

bonyc

VYuyactue B
OJIUMITHAJIE TI0
xumui "IIpomereit"”

YYaCTHUK OJIMMITHAJBI MOXKET
MaKkcHUMaJbHO HaOpaTh 50 6amioB. 3a
KaKJIbIil BEPHBIN OTBET CTYIEHT
nosyuaeT 0,1%, 3a 50 npaBUIBHBIX
OTBETOB CTYy/IeH ToirydaeT 5% k
TEKYIIEMY PEUTHHTY.

OK3aMCH

15

IIpome-
KyTOYHast
aTTecTanus

OK3aMeH

DK3aMeHaIMOHHBIN OMJIeT COCTOUT U3 4
BOIpocoB (1 TeopeTnyeckuii BOnpoc u
3 MpakTUYECKUX 3a/1aun). 3a KaxKayIo
BEPHO PEIIEHHYIO 3a7a4y CTYIEHT
nonydaer 1 6amn. 3a pelieHue, B
KOTOPOM JIOIyIIeHa OIHUOKa OalIbl HE
Hauucsirores (0 6amnos). 3a
TeopeTudYecKuil Bonpoc 2 daa —
CTYIEHT IIOKa3bIBaeT NNyOOKOe 3HaHHUE

TeMbl, 1 0aja — ciaboe 3HaHue

OK3aMCH




BOIIPOCOB TCMbI, OTBCTHI HE
HNCUYCPIBIBAOIINE, HE

OTCYTCTBYET.

apryMeHTupoBaHHbIe, () 0aIIOB — OTBET

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun
IIPOMEKYTOYHOU
aTTeCTallUN

[Iponienypa npoBeneHus

Kpurepun
OLIEHUBAHUS

9K3aMCH

PeliTuHr oOyuaromierocst o AUCUUILIIMHE ONPEENSIETCs TOIBKO 10
pe3ynbTaraM TeKylero KoHTpois. Eciu pelTuHr obyuaromierocs
no pucuuminHe coctasiseT 85...100 %, cTyneHT noay4yaeT OLEHKY
— oTIU4HO; 75...84 % — xopomio; 60...74 % — yn0BIE€TBOPUTEINIBHO;
0...59 % — neynoBnerBopUuTeabHO. CTYIEHT MOXKET YAYUIIUTh CBOI
PEUTHHT, NPONIs KOHTPOIBHOE MEPOIIPUATHE TPOMEKYTOUHON
aTTeCTAllUHU - K3aMEH, KOTOPOE HE SIBIIIETCS 0053aTEIbHbBIM.
KoHTponbHOE MeponpusiTHe NPOMEKYTOUHOHN aTTecTaluu
MPOBOAUTCS B BHJIE TMCbMEHHBIX OTBETOB Ha BOMPOCHI
sK3aMeHalMoOHHOro ouneta. CtyneHTy naercst 60 MUHYT Ha
MOJTOTOBKY. 3aT€M CTY/IE€HT O3BYUMBAET CBOM OTBETHL. [Ipu
HEOOXOIMMOCTHU CTYACHTY MOTYT OBITh 33JJaHbl YCTHbIE

B coorBercTBUU C
mm. 2.5, 2.6
[Tomoxenus

YTOUHSAIOIIHUEC BOIIPOCHI.

6.3. ITacoprt goHIa OLIEHOYHBIX CPEACTB

KommereHnun

Ne KM

P
€3yJBTaThl 00yYCHUS 113141516

~
o0

9(10|11]12{13|14{15

OIIK-1

3HaeT: OCHOBHBIC 3aKOHEI U MCTOAbI XMUMHUHU IJIs1 aHAaJIHU3a Aol n
T T
3aaa4q yIrpaBJICHUA B TCXHUYCCKUX CUCTEMAX

OIIK-1

‘YMeeT: IMPUMCHSATH OCHOBHBIC 3aKOHBI U MCTOJAbI XUMUH ALl n
T
JJIs1 aHAJIM3a 3a7a4 YIIPaBJICHUA B TEXHUYCCKUX CUCTEMAX

VMeeT npakTUYeCKU OMbIT: IPUMEHEHUS! OCHOBHBIX
OIIK-1 3aKOHOB U METOJ0B XMMHH [l aHAIU3a 3a4a4 ynpasiueHusH | [+
B TEXHUYECKHUX CHCTEMax

H L B

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘leCKaﬂ AOKYMCHTAIUA

@) OCHOBHAs TUMepamypa:
AxmeroB H. C. O6miast u Heopranmdeckasi Xumus : yueo0. sl XUM. -

TEXHOJI. ciennanbHocTel By30B / H. C. AxmertoB. - 7-e u3f., crep.. - M. : Beicimas
mkona, 2009. - 742, [1] c. : win.
Koposun H. B. O0Ouias xumus : yue0. s By30B IO TEXH.
HarnpasieHusM U cnenpanbHocTsM / H. B. KopoBuH. - 12-e u3n., ucnp.. - M. :
Bricmras mkona, 2010. - 556, [1] c. : uin.
I'munaka H. JI. O6mas xumus : yue6. mocodue st HEXUM.
crennanbHocTel By3a / H. JI. I'munka. - M3n. ctep.. - Mockra : KHOPYC, 2018. -

746, [3] c. : wn.

1.

2.

3.



0) OononHumenbHas IUmepamypa:

1. Tmunaka H. JI. 3agauu u ynpaxHeHus o oo1ieit xumuu : y4ueo.
nocooue st HeXuM. crermanbHocteit By3oB / H. JI. I'munka ; mox pen. B. A.
PabunoBuua, X. M. Pybunoii. - 3a. crep.. - M. : Uaterpan-IIpecc, 2008. - 240 c.

2.  Kapanerpsun M. X. O0mas u HeopraHudeckas XuMus : Ydae0. s
By30B / M. X. Kapanetssni, C. U. [ipakuH. - 4-e u3s., crep.. - M. : Xumus, 2000. -
588, [4] c. : un.

3. Kapanerbsuu M. X. Ctpoenue Beniectna : Yue0. mocodue st Xum. u
XUM.-TexHoJ. crnell. By30B / M. X. Kapanerssinu, C. U. JIpakun. - 3-e uza., nepepad.
U foI1.. - M. : Beicmag mkona, 1978. - 304 c. : u.

4.  Pomannea JI. M. COopHUK 3a/1a4 ¥ yIPaXKHEHUH 10 0OIIeH XUMHUH :
VYu4eb. nocobue ik HEXUM. CIIell. BY30B. - 2-¢ u3/l., nepepad. u jaom.. - M. : Beiciias
mkona, 1991. - 288 c. : ui.

5. Vraii . A. O6uias 1 Heoprauuueckasi XuMus : yue0. Ji71sl By30B 10
HaIpaBJIeHUIO U cnenranbHocTH "Xumus" / 5. A. VYraii. - 5-e u3g., crep.. - M. :
Bricmias mkona, 2007. - 526, [1] c. : ui.

8) omeuecmeenHvle U 3apyOedrHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:

1. BecrHux MockoBckoro yHusepcureta. Cepus 2, XuMus : Hayd. )KypH.
/ Mock. roc. yH-T uMm. M. B. JlomonocoBa (MI'Y). - M. : U3narenbcTBO
MockoBckoro ynusepcurera, 1960-1972. -

2. PedeparuBHblii )xypHai. Xumusd. 19. : noHomep. npeam. ykas. / Poc.
akaJl. HayK, Bcepoc. uH-T Hayd. u TexH. uadpopm. (BUHUTN). - M. : BUHUTU,
1982-2006. -

3. JKypHan HeopraHWYeCKOW XMMUU : exeMec. )KypH. / Poc. aka. Hayk,
Otn-Hue XMMUU U HayK o mMarepuanax. - M. : Hayka, 1958-. -

4.  Kypnan obuieit xuMuu : Hay4.-TeopeT. )KypH. / Poc. akaz. nayk, Ota-
HUE XUMHH 1 HayK o Mar-yax. - CI16. : Hayka, 1946-. -

5. JKypHnan npuxiagHON XUMUU : Hay4d. )KypH. / Poc. akaza. Hayk, OTn-nue
XMUMHH U HayK o MaT-nax.. - CI16. : Hayka, 1946-. -

6. DnexTpoxumus : Hayd. KypH. / Poc. akaxa. Hayk, OTa-Hue o011, u TeXH.
xumnn, MH-1 anexrpoxumun uM. A. H. ®pymkuna. - M. : Hayka, 1965-. -

7. XuUMUS ¥ KHU3Hb - 21 BeK : Hay4.-MOMYJL. )KypH. / MTHCTUTYT HOBBIX
TexHonorui odpazoBanus, Komnanus "Xumus u xxusne". - M., 2013-2017. -

2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1. KuHeTuka XUMUYECKHX PEaKlUii: TECTOBbIC 3aJJaHus IS
caMocTosiTelIbHOU paboThl cTyaeHToB. CocraButens E.M. MamtoTuHa. —
Yenabunck: Uznarensckuit nentp OVYpIl'Y, 2015. — 34 c.

2. CkopocCTh XUMHUYECKHX peakinii. XUMHUECKOe paBHOBECHE: yueOHOe
nocooue / E.M. Mamoruna, O.B. PakoBa. — UensOunck: M3garenbckuii meHTp
IOYpI'Y, 2014. - 29 c.

3.  Peakuuu B pacTBOpax 3JIEKTPOJIUTOB: 3aJaAHUS I CAMOCTOATEIbHON
pabotel / E.M. Mantotuna, O.B. PakoBa. — Uensounck: M3narenbckuii LeHTp
HOYpI'Y, 2012. - 50 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:



1.

2.

3.

Kunerrnka XMUMUYECKUX pEAKLINN: TECTOBBIE 3aIaHUS JJIS
caMocTosiTelIbHOU paboThl cTyaeHToB. CocraButenb E.M. ManmtoTuHa. —
Yenabunck: Uznarensckuit nentp IOVYpIl'Y, 2015. — 34 c.

CKOpOCTh XUMHUUYECKUX peaKinil. XHMHUYECKOE paBHOBECHE: YUECOHOE
nocooue / E.M. Mamoruna, O.B. PakoBa. — UensOunck: M3garenbckuii meHTp
HOYpI'Y, 2014. - 29 c.
Peakuuu B pacTBOpax 3EKTPOJIUTOB: 3aJJaHUS 111 CAMOCTOSTEIIHbHOM
pabotel / E.M. Mantotuna, O.B. PakoBa. — Yensounck: M3narenbckuii LeHTp
IOVYpl'Y, 2012. - 50 c.

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

HaumenoBanue
Ne Bz peeypeas | bubmorpadudeckoe onrcanue
JTUTEpPaTypbl | AIEKTPOHHON
dhopme
M TOMIHECKIE O6mras xumust Y. 1 : yae0. mocobue s 1ad. paboT Mo HaNpaBICHUIO
nocogym - OnexkTpoHHbId |"Apxurextypa" u ap. Hanpasiaenusm / Y. B. Kprokosa u ap.; FOx.-
1 g . [Karayor VYpan. roc. yH-T, Kad. Heopr. xumust ; FOYpI'Y, UensOunck :
CaMOCTOSITEIbHOM
IOYpl'Y W3narensckuii Lentp FOYpI'Y, 2014
paboThI CTy/IEHTa .
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000531630
DJIeMEHTHI XUMUYECKON TEPMOTUHAMHUKY B Kypce 00IIeii XuMuu
ononHuTebHas OnextponHbli ([Tekct] : yueb. mocobue / I. I1. X KuBorosckas, JI. A. Cunopenkona, O.
2 TeDaTYDA KaTajsor H. I'py6a ; FOx.-Ypai. roc. yu-1, Kad. O6mm. xumust ; OYpI'Y,
patyp 1100% 1 % Uensbunck : M3ngarenscteo FOYpI'Y , 2007
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000413971
DNeKTpOHHAs CTPYKTypa aroMoB. [lepruoaniHOCTh U3MEHEHUS! CBOMCTB
StekTpore [MAICCKIX EMEHTOB  1X coenuHeHuil: yue6. nocobue / 1. B.
JlononHuTENBHAS P Kproxosa, I'. I1. dKuBotosckas, JI. A. Cunopenkona ; FOx.-Ypai. roc.
3 Karajor .
nmuTeparypa [OVpI'Y yvH-T, Ka. Heopr. xumus ; FOYpI'Y, Uensbunck : M3narensckuii Lientp
p I0VpI'Y , 2010
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000468880
MeTtoanueckue . [FanpBannueckuit aneMent. Kopposus meraoB. COOpHHK 3a1aHU TS
JIEeKTPOHHBIN .
4 MoCcoOus st caTaLor CaMOCTOSITENILHOM paboThI cTyneHToB / cocT. E.M. Mamtoruna, O.U.
CaMOCTOATEJIbHOM FOYprY Kauypuna. — Uensiounck: Mznarensckuii nentp FOYpI'Y, 2018

paboThI CTyIeHTa

http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000563956

HepequL HCIIOJIB3YEMOI'O IMTPOIpaMMHOIO oOecCIIeueHHs:

1. Microsoft-Windows(6eccpouHo)

2. Microsoft-Office(6eccpouno)

3. ®T'AOY BO "HOYpI'Y (HNY)"-ITopran "Dnekrponnsiii OYpl'Y"
(https://edu.susu.ru)(6eccpodno)

[lepeueHs HCTONB3yeMBIX MPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepunajibHO-TeXHHYECKOE o0ecreyeHne T CIUTITHHbI

Bun 3aparui

ayJ.

Ne

OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHHUKA,
IpelyCTaHOBJIEHHOE NIPOrPaMMHOE 00eCeYeHue, UCTIOIb3YeMOe IS




Pa3JIMIHBIX BUIOB 3aHATHI

 — 202 (MynbTUMeHifHAS ayTUTOPHS C Mpe/y CTAHOBICHHBIM [POrPAaMMHBIM
(1a) [oGecriedueHrEM, KOMITIEKT MTPE3CHTAINH IO TUCITUTIIINHE.
O6opynoBaHue crielUaTIN3uPOBAHHBIX XUMUYECKUX JIa0OPaTOPUIA:
[IpakTueckue 419 [reproamHeckue Ta0aUIBl XUMHU4YecKkuXx seMenToB J[.M. Menaeneena, TaOIuIbI
3aHATHS U (1) aneKTpoxnanquKoro psiga MEeTauIoB, TaOIUIIBI PACTBOPUMOCTH COJICH U
CEMUHaPbI OCHOBaHHUH B BOJIE, KJIACCHBIE TOCKU, CTEHIbI U TUIAKAaThl COOTBETCTBYIOIINE
TeMaTHKE 3aHATHS
JaBopatoprbie 412 Criennann3upoBaHHbIC na60paTvopHH JUTSI TIPOBEJICHUS JTA0OPATOPHBIX 3aHATHN
AL (1) M0 XUMHH, HAOOPbI XUMHYECKOU MOCY/IbI, TPUOOPOB M PEaKTHBOB.
Criennaan3upoBaHHbIC CTEHIBI, TAOTHIIEL.
O6opynoBaHHe CHENMATU3UPOBAHHBIX XUMUUYECKUX JabopaTopuii:
412 MepruoaUIeCKIe TaOIUIBI XUMudeckux anemeHToB [[.M. MenneneeBa, TaOmuIpl
DK3aMeH (1) DIIEKTPOXMUMHUYECKOTO Psifia METAJIOB, TAOIHUIIBI PACTBOPUMOCTH COJIEH U

OCHOBaHMH B BOJIC, KIIAaCCHBIC NOCKHU, CTCHABI U IIaKaTbl COOTBECTCTBYIOIIUC
TCMATHUKC 3aHATUS




