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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

B pamkax pucuuminael " XuMus' paccMaTpuBaIOTCA CIEIYIONIUE Pa3/Ieiibl: XUMAYECKHUE
cUCTeMBbI (PacTBOPBI, TUCIIEPCHBIE CUCTEMBI, SJIEKTPOXUMHUYECKUE CUCTEMBI,
KaTaJIATUYECKUE CUCTEMBI); XUMHYECKasi TEPMOJMHAMHUKA U KMHETHKA (SHEPreTHKA
XUMHUYECKUX MPOIIECCOB, XUMUUECKOE M (ha30BOE PAaBHOBECHE, CKOPOCTh PEAKIIUU U
METOJIbI €€ PETYJIIMPOBaHMS ); PEAKIIMOHHAS CITOCOOHOCTD BEIIECTB (ITePHONIECKOE
W3MEHEHHE CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCIUHEHHUM, KMCIOTHO-OCHOBHBIC U
OKHCIIUTEIIbHO-BOCCTAaHOBUTEIbHBIC CBOMCTBA BEIIECTB, XUMHUYECKHE M (PU3UICCKUE
CBOMCTBA BEIIECTB, IPUMEHSEMbIX B CTPOUTEIBCTBE); XUMHUUECKUIN MPAKTUKYM.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3HAeT: CBOMCTBA XMMUYECKUX NIEMEHTOB U UX
COEMHEHMH, COCTABIIIIOIIUX OCHOBY

CHCTEMBI U (PU3UKO-XUMHUUECKHE TIPOIIECCHI,
JeKalire B OCHOBE COBPEMEHHOM TeXHOJIOTHH
MPOM3BOACTBA CTPOUTEIBHBIX MaTEPUAIIOB
KOHCTPYKLIUI

'YMeeT: MPaKTUIEeCKH UCIOIb30BaTh METOIBI
TEOPETUYECKOTO U KCIIEPUMEHTAIBHOTO
WCCIICIOBaHUS B IPO(PECCHOHATBFHOMN IEATEIIEHOCTH
U B IOBCETHEBHOM JKU3HU; pelIaTh 3a/1auu
MVCIIUTUIAH €CTECTBEHHOHAYYHOTO ITUKIIA C
HCIIOJIb30BaHUEM CIIPAaBOYHOI'O MaTepualia
lIMeeT MpakTUYEeCKUN ONBIT: POBEACHUS
XMMHUYECKOTO SKCIIEPUMEHTA; OpraHu3aluK U
MPOBEICHUH JTUTEPATYPHOTO MTOMCKA, B TOM YHCJIC B
[7100aTbHBIX KOMITBIOTEPHBIX CETSIX, 00paboTKe U
0000IIEHUH €T0 Pe3yIFTaTOB

OIIK-1 Cnoco6eH pemiath 3a1a4u
npodeccHoHaNbHON IeITeTbHOCTH Ha OCHOBE
UCIIOJIb30BaHUS TEOPETUICCKUX M MPAKTUICCKUX
OCHOB €CTCCTBCHHBIX U TCXHUYCCKHUX HayK, a TAKXKC
MaTeMaTHYCCKOTO arrapara

3. Mecro iucuuninHbl B crpykrype OII BO

HepequL nMpeAICCTBYIOMNUX NUCIUITIINH, Hepequb nociacayromux IuCUuIlInH,
BHJIOB PabOT yueOHOTO I1aHa BHJIOB paboT

CTPOUTCJIbHBIX MAaTCpUAJIOB; OCHOBHBIC XUMHUYCCKUC

Her 1.0.13 ®usuka




TpC6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MPEANIECTBYOIINUX TUCIUTIINH:
Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmast TpyI0€eMKOCTh JUCHIUILUIMHBI COCTaBIsAeT 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM

paboTHI
Pacrnipenenenue mo cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
1
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexumu (JI) 32 32
[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI 16 16
ayauTopHbIX 3aHaTuil (I13)
JlaGopatopusbie pabotsl (JIP) 16 16
Camocmosmenvras paboma (CPC) 69,5 69,5
[ToaroroBka Kk sK3aMeHy 12,5 12.5
[TonroroBka k 1abOpaTopHbIM paboTam 16 16
N3ydeHne n KOHCIEKTUPOBAaHUE TEM U MTPOOIIEM, HE 7 7
BBIHOCHMBIX Ha JICKIIHH
[ToaroroBka K MpakKTUYECKUM 3aHATHIM 18 18
[TonroroBka K KOHTPOJILHBIM paboTam 16 16
KoHcynpranmy u npoMexyTo4Hast aTTeCcTalus 10,5 10,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH
5. CoaeprkaHue TUCHMILIMHBI
Ne HaiMeHoBaHHE pasieon JHCIITHAEL O0beM ayIUTOPHBIX 3aHITHI MO BHIaM B 4acax
pasnena Bcero JI 113 JIP
1 BBenenue B AUCHUIUIUHY 4.2 0,2 2 2
2 |Crpoenue aroma. [lepuognyeckuii 3aKoH. 5,8 3,8 2 0
3 | XuMuueckas TEpMOAMHAMUKA 6 4 2 0
4 [ Xumuueckas KHHETHKA U paBHOBECHE 8 4 2 2
5  |PactBOpBI 22 8 6 8
6  |Koppo3us metaioB 8 4 2 2
7 CrenuanbHble pa3aeiabl XUMUU 10 8 0 2
5.1. Jleknun
Ne Ne Kox-
rexuuulpasena HaumeHnoBaHMe niM KpaTKoe CoJepKaHUE JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1  |AKTyanbHOCTB Kypca. MeXIUCIUIIIIMHAPHBIE CBSI3U. 0,2




DopMHUpPOBaHHUE INEKTPOHHBIX CTPYKTYP aTOMOB 3JIEMEHTOB (CTPOEHHE aTOMA)

1,8

[leprognyeckuii 3aKk0H U IEPUOIUUECKAS] CUCTEMA XUMUYECKUX dieMeHToB J1.1.
MeHpeneeBa

XuMuyeckas TepMoinHaMuka. TernoBbie 3 PexTsl XUMUUECKUX PEAKIHi.
OHTaJIbIUA

Btopoe Hauano tepmoguHamMuku. DHeprus [ mb0ca

Xumuyeckas KuHeThka. CKopoCcTh XUMUYECKOU peakiinuu. DakTopbl, BIUAIOIINE
Ha CKOPOCTb PEaKINK (KOHIEHTpAIus, JaBICHHE)

DaKTOpPbI, BAUSIONINE HA CKOPOCTh PEAKIINH (TeMIepaTypa). XUMUYECKOe
paBHoBecue. [Ipunuun Jle [llarense-bpayna

PactBopbl. TepmoauHamuka nporecca pactBopeHusi. CrnocoObl BbIpaKeHUs
KOHILIEHTpaLMK pacTBOPOB. JKeCTKOCTh BOJBI.

PaCTBOpLI HCOJICKTPOJIUTOB. KommrarusHbIe cBOiCTBA pacTBOpPOB

PacTBOpBI 271eKTpOaUTOB. Teopust 3NEKTPOTUTUUECKON AUCCOMAaNN AppeHuyca.
CunpHbIC U clla0ble ANEKTPOIUTHL. Bona.

10

Peakinu HOHHOTO OOMEHa B pacTBOpax AMeKTponuToB. OOpaTuMbie, HEOOpaTUMBbIE
peakuuu. ['uaponus

11

OKHCIIUTEIIFHO-BOCCTAHOBUTEILHEIC pCaKiru.

12

Koppo3ust MeTamioB U criaBoB. MeTo/bl 3a1IUThl METAJIJIOB U METAJUIMYECKUX
KOHCTPYKIIHI OT KOPPO3HH.

13

S-anements! 1A rpymnmel (Be, Mg, Ca, Sr, Ba, Ra). XapakrepHsie cBolicTBa U
BAKHENIINE COCTUHECHUS.

14

P-anementsl IIIA rpynmsl (B, Al, Ga, In, T1). XapakrepHbie cBoHCTBa 1
BaKHEUIIINE COETUHEHUS.

15

P-anemenTts! IVA rpynmnsl (C, Si, Ge, Sn, Pb). XapakTtepHble cBoicTBa U
BaKHEMIINE COEAUHEHMSI. YITIEPOJ U €0 COCIUHEHUS.

16

Kpemuwii u ero coequaenus. D-anementsl VIIIB rpymmer Tpetbero nepuona (Fe,
Co, Ni). XapakTepHbie CBOICTBA U BaXKHEHUIIINE COCTUHEHIS JKee3a.

5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI

Ne
3aHATHA

Ne

paszzienal

HanmenoBanwne nim KpaTKO€ COACPKAHUC MPAKTUYCCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

Kitaccbl HeopraHndeckux coeAMHeHui. Jlucconunanus KUcioT, OCHOBaHUH, coneit
1 CIIOCOOBI UX MOTy4YeHHUs. THIIBI COJICH: KUCIbIE, CPeIHIE, OCHOBHEIE. [lepeBos
KHCJIBIX 1 OCHOBHBIX COJIEH B CpEJIHUE.

Crpoenue aroma. CocTaBieHHe 3JIEKTPOHHBIX (JOPMYJI aTOMOB JIEMEHTOB.
BanenTHble OJICKTPOHBI. KoBajieHTHOCTE aTOMOB B HOPMAJBbHOM U B036Y)KIIGHHOM
cocTossHusIX. CpaBHEHUE CBOICTB aTOMOB 3JIEMEHTOB UCXOASI U3 UX MOJIOKEHUS B
[Iepuonnueckon cucreme /.M. Menneneesa.

Xumuueckasi TepMoinHamMuKa. TeruioBbie 2pPeKTbl XUMUUECKUX PEAKIIHA.
Ouranbnus. Cnenctus u3 3akoHa ['ecca. PacueTst TemmoBbix s dexron
XUMUYECKUX PEAKIUI C UCIIOJIb30BAaHUEM CIIPABOYHBIX JAHHBIX U
KOMOMHUPOBAHUEM TEPMOXHUMHUECKUX ypaBHEHUH. VI3MeHeHNe SHTPOIUU B XOIe
(hU3UKO-XUMUYECKUX MpeBpaiieHuii. M1300apHO-N30TepMUUeCKUi MOTSHIIMAT 1
HaIlpaBJI€HUE CaMOIPOU3BOJIBHOTO IPOTEKAHUS peakuu. PacueTsl n3MEHEHUs
bHepruu [ nd6ca B X0/1e peakiiy ¢ UCIOIb30BAHUEM CIIPABOYHBIX JTaHHBIX.

XuMudeckasi KHHETUKa U paBHOBecue. CKOPOCTh XUMUYECKUX peaKkLUnil. 3aKOH
NENCTBYIONIUX Macc. BiMsiHMEe KOHIIEHTpalny, JaBlIeHUs U TEMIIEPATyPhl Ha
CKOPOCTb XMMHUUYECKOH peakiy. COCTOSHNE XUMUUYECKOTO PABHOBECHS CUCTEMBI,
KOHCTaHTa paBHoBecHs. Koncranta paBHoBecus u sHeprus [ md6oca. Cmenienue
XMMUYECKOTO paBHOBECHS (BIMSIHUE KOHIICHTPALMHU, TEMIEPaTyphbl, JaBJICHHS).




[Ipunun Jle arense-bpayHa.

Cnoco0ObI BBIPAKCHUSA KOHICHTPALIUHU PACTBOPOB. OCHOBHBIE CIIOCOOBI
BbBIPAXKCHUSA KOHICHTPAUHU paCTBOPOB: MaCCOBBLIC (MaCCOBaSI J0JIs1, MOJISIJIBHOCTD
PACTBOPCHHOTO BGH_ICCTBa), 00BbEMHBIC (MOHHpHOCTB, HOpMaHLHOCTB), MOJIbHasA
J1OJIA.

CBoiicTBa pacTBOPOB HEAIEKTPONIUTOB. KosmuraTuBHbIe CBOMCTBA pacTBOPOB.
3axoH ['enpu. 3akon Payns. CnencrBus u3s 3akona Payns. Kpuockonus n
hoynuockonusi. OcMmoTtrueckue nasieHue. 3akoH Bant-T'odaoda.

Peakiiin oOMeHa B pacTBOpax 3EKTPOIUTOB, THAPOIN3 cosel CUIbHBIE U ci1alble
HriekTposinThl. OOpaTuMble U HeoOpaTUMble peakiuu oOMeHa. CMmeleHue
XUMHAYECKOTO PABHOBECHUS B 00paTUMBIX peakiusx oomena. CocraBneHme
YpaBHEHUI AUCCOLMAIMM EKTPONTOB. ['aponns coneir. CocraBneHue
YpaBHEHUI TUAPOJIM3a COJiel, onpenenenue pH cpenbl pacTBOPOB.

OKI/IC.HI/ITGJIBHO-BOCCTaHOBI/ITeHLHBIe peaKI_II/H/I. KOppO?)I/ISI M 3aluTa MeTaJlJIOB U
CIJIaBOB. THIIBI OKUCIUTENBLHO-BOCCTAHOBUTENBHBIX PeaKuii. MeTobl
paCCTaHOBKI/I KOB(i)(bI/ILII/IeHTOB B OKHUCJINTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKume.
XUMHYECKast, JICKTPOXUMHUYECKast koppo3us. [Iporecchl mpu Koppo3un MeTaIIoB
C BOAOPOAHOMN M KUCIOPOAHOM nenosspusanueil. OnpeneiaeHue NpoayKToB
koppo3uu. Koppo3us MeTalsioB Ipu KOHTAKTE JIByX METAJJIOB M CIUIABOB. MeToIbI

3AIUTHI MCTAJIJIOB OT KOPPO3UH. AHOI[HBIG W KaTOAHBIC TTOKPBITHA.

5.3. JlaboparopHbie padoThI

Ne
SAHATHUA

Ne
paszzena

HaunmenoBanue nim kpaTkoe cofepkaHue J1abopaTopHO paboThI

Koi-
BO
qacoB

Knaccel Heopranndeckux coeuHeHuil. Llenb paboThl: 03HAKOMUTHCS ¢ METOIaMHU
[OJTy4EHUsI OKCHJIOB, KUCJIOT, OCHOBaHUM (111€J104€Hl), CONel U U3YUUTh UX
CBOICTBA.

Kunetnka xumudeckux peaknuid. [lenb paboThl: M3y4UTh 3aBUCUMOCTh CKOPOCTH
TOMOT€HHON XMMHUYECKOM pEeaKUU OT KOHLEHTPALMU PEArupyIOIIMX BEIECTB IIPH
[MOCTOSIHHOM TeMIIepaType U OT TEMIIEPATYPHI MPU MOCTOSHHON HaYaJIbHOM
KOHIICHTPALIMU PEATUPYIOIIUX BEIIECTB.

[ IpuroroBiieHne pacTBOPOB 3aJaHHON KOHLIEeHTpauuHu. IIpoBepka KoHIIEHTpauun
[IPUTOTOBIIEHHOTO pacTBOpa. L{esh: monmydyeHre HaBbIKOB IPUTOTOBIICHUS
[pacTBOpPOB. 3HAKOMCTBO ¢ METOAAMM ITPOBEPKH KOHIIEHTPALMK IPUTOTOBJIEHHOTO
pacTBopa.

Onpenenenne xecTKoCTH Bofbl. Llenb paboThl: 3KCIepUMEHTaNbHOE ONpEIETICHUE
KapOOHATHOH (BpEMEHHOM) U 00IIei KEeCTKOCTH UCCIIeTyeMbIX 00pa3IioB
[IPUPOTHON U XO3UCTBEHHO-NTUTHEBOM BOIbI. OlpesiesieHre rpy bl JKECTKOCTH.

Peaxiiuy oOMeHa B pacTBOpax 3J1eKTPONUTOB. L{esb paboThl: 03HAKOMHTHCS €
METO/IaMU TTOJTyYEHHsI C1a0BbIX KMCIOT M OCHOBaHMA. M3y4nTh BIHMsSHUE BBEICHHUS
OZIHOMMEHHOTO MOHA Ha CMEIICHUE PABHOBECHS TUCCOIMAIMN CIIa00T0
hriekTposinta. O3HAKOMUTBCS C Pa3TUYHBIMU THIIAMH PEaKIUil 0OOMEHa B BOTHBIX
[pacTBOPAax AIIEKTPOJIHUTOB.

['unponus coneit. Llenp: onpenenuTs xapakrep cpeabl IPU THAPOIU3E COIEH.
VccnenoBarh BiaUsiHUE pa30aBiIeHUs U TEMIEpaTyphl Ha THAPOIIN3 coyel

Koppo3sus u 3amura metaios. Leas paboTel: H3y4UTh OCHOBHBIE THIIBI KOPPO3UU
METaJIJIOB, BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTH KOPPO3UH, METO/IBI
3AIUTHl METAJUIMYECKUX KOHCTPYKINUNA OT KOPPO3HH.

XHMHMSI KadbLUs U €r0 COEIMHEHU. XUMHsI KPEMHUS U €ro coennHeHni. ens
paboThI: U3yYNTh CBOMCTBA KaJIbLIMs, KPEMHUS U UX COCTUHEHUH, COCTABISIOMINX

OCHOBY CTPOUTCIIbHBIX MaTCpHaIOB




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

ITogsun CPC

Crnucoxk nureparypsl (¢ yKazaHUEM
paszienos, IaB, CTPaHUL) / CChUIKA Ha

peCypc

CemecTtp

Koi-
BO
JacoB

IloaroroBka K 3K3 aMCHY

KoposuH, H. B. O6mas xumus: y4eo. mis
BY30B I10 TEXH. HAIIPABICHUSIM U
cnenuansHOCTSIM/ H. B. KopoBum. - 11-¢
u3., crep. - M.: Beiciias mikona, 2009. - c.
4-556 I'muuka, H. JI. O0mas xumus: Y4e0.
rnocoOue aist HexuM. creil. By3os H. JI.
[munka, B. A. Pabunosuu ; [log pen. B. A.
PabunoBuua. - 24-¢ uz., uctp. - JI.: Xumusi.
Jlenunrpaackoe ornenenue, 1985. - c. 39-
56, 59-105, 166-204, 213-218, 231-263,
279-293. Vraii, 5. A. O0mas u
HeopraHuyeckasi XuMus Yue0. Uit By30B 10
HaIlpaBJICHUIO U crienuanbHOoCTH "Xumus"
. A. Yrait. - 4-e uzn., crep. - M.: Briciias
mkoja, 2004. - ¢. 23-55, 121-143, 152-170.

12,5

[TonroToBka K 1a00OpPaTOpHBIM paboTam

PyKoBOACTBO K 1TaOOpaTOpHBIM paboTaM 1o
obmeit xumuu [Teker] Y. 1 yueb. mocodbue
1. B. Kprokosa, JI. A. Cunopenkosa, I I1.
DKusotoBckasi, B. A. Cmouko ; oz pen. 3.
. Utkuca ; Yens6. roc. TexH. yH-T, Kad.
O6mas xumus ; FOYpI'Y. - UensaOunck:
M3narensctBo UI'TY, 1997. - ¢c. 13-16, 33-
39, 45-48, 56, 64-66, 69-70.
DIEKTPOXUMUYECKHE MTPOIIECCHI: YdeOHOe
nocoowue / [.I1. )KuBorosckas, E.B. [llapnai,
JI.A. Cunopenkosa, E.I. AHTOLIKMHA. —
UensOunck: Mznarensckuii nentp FOYpl'Y,
2010. — c. 42-46.
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HSy‘IeHI/IC N KOHCIICKTUPOBAHUEC TCM U
HpO6JIeM, HC BBIHOCHUMBIX Ha JICKIIUHU

KoposuH, H. B. O6mas xumus TekcT yueb.
1151 BY30B 110 T€XH. HAIPaBJICHUSM U
cnenuanbHocTsaM H. B. Koposus. - 11-e
u3a., crep. - M.: Beicmas mkoia, 2009. -
556, [1] c. un., c. 178-181, 187-189. 'munka,
H. JI. O6mas xumus TekeT Yue0. mocodue
U1t HexuM. crienl. By3oB H. JI. [iunka, B. A.
PabunoBuy ; [Ton pen. B. A. Pabunosuya. -
24-e u3a., ucnp. - JI.: Xumus.
Jlenunrpaackoe otaenenue, 1985. - ¢. 178-
180, 240-242, 554-560 Yraii, 5. A. OOmas u
HeOpraHuyeckas Xumus Y4aeO. I By30B 110
HaIlpaBJICHUIO U crienuanbHocTy "Xumus"
. A. Yraii. - 4-e usg., crep. - M.: Beiciias
mkoja, 2004. - c. 141-144, 155-156

HOI[I"OTOBKa K IIPaKTHYCCKUM 3aHATHUAM

JKuBoroBckas, I.I1. DmeMeHThI XUMUYECKOI
TEPMOJMHAMUKH B Kypce OOIIeH XUMHH:
yuae0. mocodue / [I1. XKuotoBckast, JI.A.
Cunopenkona, O.H. I'py6a. — UensOuHCK:
3. FOYpI'Y, 2007. - c. 3-15, 20-34.
CKOpPOCTh XUMHYECKUX PEAKITUH.
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XuMHUeCKoe paBHOBeCHE: yueOHOe mocodue
/ E.M. Manmtoruna, O.B. PakoBa. —
Uensounck: M3narensckuit ieHtp FOYplL'Y,
2014. —c. 4-10, 12-22, 24-26. DneKTpOHHBIE
CTPYKTYphI aToMoB. [leproamueckast
cuctema snmemenToB .. Menaeneena:
yueb. nocodue / M.B. Kprokosa, I'I1.
DKusotoBckas, JI.A. Cunopenkona, FO.C.
JIBopsimmaa. — Yensounck: M3a. FOYpL'Y,
2004. - c. 5-50. KprokxoBa 1.B., I'ypnes B.I",
Cunopenkosa JI.A. TeopeTnuueckne 0CHOBBI
MPOTPECCUBHBIX TEXHOJIOTHI: ydeOHOe
nmocobue nox. pen. A.T.H. B.I. ['ypnesa. -
Uensiounack: Uzn-so FOYpI'Y, 2003. - Y. 1. -
c. 39-52, 65-70, 74-92. DneKTpOXUMUYECKUE
rporeccel: yueoHoe mocodue / I'I1.
JKusorosckas, E.B. [llapnaii, JIA.
CupnopenkoBa, E.I. AHTomkuHa. —
Uensounck: M3narensckuit ieHtp FOYpl'Y,
2010. —c. 33-41.

JKusortosckas, I'.I1. Di1eMeHTHI XMMHYISCKOM
TEPMOJMHAMUKH B Kypce oOIIei XUMUU:
yuae6. mocooue / I.I1. )KuBorosckas, JI.A.
Cunopenkosa, O.H. I'py6a. — UensOuHck:
3. FOVYpI'Y, 2007. - c. 3-15, 20-34.
CKOpOCTb XUMUYECKUX PEAKIIUH.
X1MHYecKkoe paBHOBeCHE: yueOHoe nocobue
/ E.M. Mamotuna, O.B. PakoBa. —
Uensiounck: N3narensckuii nentp FOYpl'Y,
2014. —c. 4-10, 12-22, 24-26. KprokoBa
N.B., I'ypnes B.I'., Cunopenkosa JI.A.
TeopeTnueckre OCHOBBI POTPECCUBHBIX
TEXHOJIOTUI: yueOHOe mocolue MoA. pen.
n.1T.H. B.I. I'ypnesa. - Yensounck: U3a-Bo
HOVYpI'Y, 2003. - Y. L. - c. 39-52, 65-70, 74-
92. DeKTpOHHBIE CTPYKTYPhI aTOMOB.
[Iepnonnueckas cuctema sementoB J1.1.
Memnneneena: yueb. mocobue / 1.B.
Kprokosa, I'.I1. )KuBorosckas, JI.A.
Cupnopenxkosa, 0.C. [IBopsmmna. —
Uensbunck: Uza. IOYpI'Y, 2004. - c. 5-50.
NEeKTPOXUMUYECKHE MPOIECChl: yueOHOe
nocobue / I.I1. )KuBorosckas, E.B. [llapnaii,
JLLA. CunopenkoBa, E.I. AHTOmIKMHA. —
Uensiounck: N3narensckuii nentp FOYpl'Y,
2010. —c. 33-41.

[ToaroroBka K KOHTPOJIBHBIM paboTaM

6. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl POBeeHNsI TEKYIEro KOHTPOJIsl YCIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KoHTponb kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabsusie meponpusitus (KM)




KM

Ce-
MeCTp

Bun
KOHTPOJIS

HazBanwue
KOHTPOJILHOTO
MEPOIPUATUS

Bec

Makc.
Oan

[Topsinok HauKcneHus: 0amioB

YVuu-
THIBA-
eTCA B

[TA

JlaGoparopHas
pabora

JlaGopatopHas
pabota "Knaccer
HEOPraHNMYECKUX

COeTMHEHHI"

1. Yuactue B 1abopaTtopHOM
npakTukyme. 1 6am1 — SKCIepUMEHT
MPOBEEH 110 METOIUKE J1a00PaTOPHBIX
paloT ¢ y4eToM TeXHHKH 0e30MacHOCTH
W TIpaBUII pabOTHI €

MarepuagamMu u obopynoBaHuem. 0
O0ayoB — paboTta He
BBITIOJTHSIIACKH/BBITIOTHSIIACH YACTHYHO
WK B X071€ paOO0ThI ObUIH HAaPYIIEHbI
MmpaBuia pabOTHI ¢ MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKU
0€301acHOCTH, 4TO MPUBETIO K
HEHMCIIPABHOCTH U BBIXOY M3 CTPOS
000pyI0BaHUs, 3arPS3HEHUIO PEaKTHBOB
VUTA TIOPYH MaTepPHAaJIOB.

2. Cpok cmaum oTuéra. 1 6amn — oT4ér
CIaH Ha 3aHATHH IO pacnucaHuto. 0
0aJuI0B — OTYET CJIaH C OMO3aHUEM JI0 2
Helenb. MUHYC 1 0ai oT4€T caaH ¢
OIo3/1aHueM B 2 1 OoJiee HeJlelb.

3. KauectBo opopmnenus otuéra. 3
0anna — paboTa BHITIOTHEHA B TTOTHOM
00BeMe (3armoTHeHBI BCe HEOOXOTUMBbIE
paszienbl) pacyeTHO-rpaduyeckas 4acTb
BBIINIOJIHEHA 0€3 OIHOOK, BEIBO]I
COCTaBJICH C YYETOM aHan3a
pE3yIbTaTOB SKCIIEPUMEHTA.
[lonyckaeTcst Hanuuue 1-2
HE3HAYUTEILHBIX OITHUOOK, KOTOpPhIE
CTYIEHT MOXET CaMOCTOSTEIIEHO
yCTpaHUTh. 2 6amia — paboTa MOTHOCTHIO
otopmiieHa, HO UMEIOTCS
HECYIIECTBEHHBIC OIMMOKHU B
pacueTHo/rpaduueckoii/onucaTenbHON
JacTsX pabOTHI WM B BBIBOZIAX. B 11emom,
OTBETHI ABIISAIOTCA BepHBIMU B 80%
ciydaeB. 1 6amn — pabora odopmiieHa
YaCTUYHO, JTMOO BBIMOJIHEH HE CBOM
BapHaHT 3a/1aHus. B pabore mpuBeneHs!
OTBETHI Ha TOCTABJICHHbIE BOMPOCHI U
b B 60 % citydaeB OTBETHI SBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
paboTHI BEITIOIHEHA C TPYOBIMHU
OLTMOKaMHU, OMYIICHBI OIITMOKH B
VPABHCHHUSIX XUMHYCCKHUX PEAKITHH,
BBIBOJIbI HE/JACTUYHO OTPAXKAIOT (PakT
MTOCTHYKEHUS 1IeTTH PabOTHI

OK3aMCH|

Texyuuit
KOHTPOJIb

KonTponpHas
pabota
"CrpoeHnue
aTOMOB U
NIEPUONYECKUI

Ha BbInonHeHne KOHTPOIbHON padOThI
orBoauTcs 20 MUHYT.

B 6uiere 4 3ananus (2 TECTOBBIX
3aJJaHUs C BBIOOPOM OJTHOTO
IPABUJIBHOTO OTBETA, 2 33JaHUS CO

OK3aMCH|




3aKoH"

CBOOOIHBIM OTBETOM). MaKkcHMasbHas
orieHKa 5 0aIoB. 3a KaXK0€ BEPHO
BBITTOJIHEHHOE TIEPBOE 3aJaHue - 3 Oaa,
BTOpOE - 1 Gaiiy, TpeThe U YETBEPTOE - IO
0,5 6ayma. YacTMYHO NPaBUIIBHBIN OTBET
3a mepBoe 3aaanue - 1,5 6ama, 3a BTopoe
- 0,5 3amanue (11000€) HE BBITTOIHEHO
WJIH BBITIOJTHEHO He BepHO - ) 6asios.

Texkymmii
KOHTPOJIb

KonTponpHas
pabora
"Xumuaeckas

TCPMOIHHAMUKA.

XuMunyeckas
KUHETHKA U
paBHOBecue"

10

Ha BbInonHeHne KOHTPOIbHOU padOThI
orBoauTcs 30 MuUH.

KonTponsHas paboTta cocTout u3 2
KOMITJIEKCHBIX 3a1ad (1 3aga4a 1o reme
"Xumuueckas TepMoguHamMuka', 1
3ajada 1o teme "XuMuyeckas KUHETHKA
1 paBHOBecHe'") cO CBOOOHBIM OTBETOM.
3a Ka)Kblii BEPHO PEILIEHHBINA TyHKT
3a/1a4M CTYJIEHT mosrydaeT 1 6amt. 3a
[TyHKT PEIIEHUs, B KOTOPOM JOIyIlIeHa
ommOKka 0ael He HauncsroTcs (0
0asoB).

OK3aMCH

JlabGoparopHas
pabota

JlaboparopHas
pabora
"Kuneruka
XUMHYECKHX
peakiuit"

1. Yuactue B mabopaTopHOM
MpakTHKyMe. | 6ayuT — SKCIIEpUMEHT
MPOBEIEH 10 METOIMKE JTa00paTOPHBIX
paboT C y4eTOM TEXHUKHU 0€30MacHOCTH
W TIpaBUI pabOTHI C

MaTepraiamMu u ooopynoanuem. 0
6au1oB — paboTa He
BBITIOJTHSUIACKH/BBITIONHSITACH YACTHYHO
WK B X0/1e pPabO0ThI ObUTH HAPYIICHBI
MpaBwia pabOTHI ¢ MaTepHUaIaMu

1 000pYyIOBaHUEM, TEXHUKHU
0€301acCHOCTH, YTO PUBEJIO K
HEUCTIPABHOCTHU H BBIXOILYy U3 CTPOS
000pYIOBaHMUS, 3aTPSI3HCHUIO PEAKTHBOB
VI TIOPYH MaTepuasoB.

2. Cpok cmaum otu€ra. 1 6amt — oTuér
C/IaH Ha 3aHSATUU MO pacnucanuio.
0aJuTOB — OTYET ClIaH C OTO3aHUEM JI0 2
Helenb. MUHYC 1 0aim oT4€T caaH ¢
OTO03/1aHKEM B 2 U OoJiee HeleNb.

3. KauectBo oopmienus oruéra. 3
Oayia — paboTa BBINOJHEHA B TIOJTHOM
o0BbeMe (3armoTHEHBI BCe HEOOX0IUMBIE
pas/iesbl) pacueTHO-Tpaduueckast 4acTh
BBHITIOJTHEHA 0€3 OIINOOK, BHIBOT
COCTaBJICH C YYE€TOM aHaN3a
PE3yIBTATOB SKCIIEPUMEHTA.
JlomyckaeTcst Hamuume 1-2
HE3HAYUTETIBHBIX OIIMOOK, KOTOpBIE
CTYJICHT MOXXET CAMOCTOSTEIIHHO
YCTPaHUTh. 2 Oaia — paboTa MOTHOCTHIO
odopmIieHa, HO UMEIOTCS
HECYIIeCTBEHHbIE OIIMOKU B
pacueTHON/TpaduyecKoit/onucaTeIbHOM
JacTax paOOThl WU B BhIBO/aX. B memom,

OTBETHI SBJISTIOTCSI BEpHBIMH B 80%

OK3aMCH|




ciydaeB. 1 6amr — pabora opopmieHa
JaCTUYHO, JTMOO BBITIOJHEH HE CBOM
BapuaHT 3a/1aHus. B pabore npuBeneHs!
OTBETHI HAa MOCTABJICHHBIE BOIIPOCHI U
muib B 60 % citydaeB OTBETHI SIBISIOTCS
BepHBbIMU. PacueTHo-rpaduueckas yacTb
paloThI BHIMIOJIHEHA C TPYOBIMHU
oImMOKaMH, TOMYIIEeHBI OIUOKH B
YpaBHEHHSIX XUMHUUECKHUX pEaKIuii,
BBIBOJIBI HE/JAaCTUYHO OTPAXKaIOT (PaKT
TOCTHMIKEHUS 1€ pabOThI

Ha BbINOJTHEHUE KOHTPOJIBHON paboThI

KonTponbHas
" oTBOAMUTCS 20 MUHYT.
pabora "CrnocoOsl
B Omiere 3 3amaun. MakcumanbHas
BBIPKEHUS
Texymuii KOHIEHTPAITHH orieHka 5 6amos (1 3amada - 1 6amn, 2 u
Y P 3 3amauu - o 2 6anna). YacTuaHO PK3aMEH
KOHTPOITb pPacTBOPOB.
pelieHHas nepsas 3a1a4da - 0,5 6anna,
KonnuraruBueie
N BTOpas WJIK TpeThs - 1 O6a; 3aaa4a He
CBOICTBa
" BBHITIOJTHCHA VT BBITIOJTHEHA HE BepHO - 0
pacTBOpOB
0aoB.
1. Yuactue B mabopaTopHOM
MpakTHKyMe. | 6ayuT — SKCIIEpUMEHT
MPOBEIEH 10 METOIMKE JTa00paTOPHBIX
paboT C y4eTOM TEXHUKHU 0€30MacHOCTH
W TIpaBUI pabOTHI C
MaTepraiamMu u ooopynoanuem. 0
6au1oB — paboTa He
BBITIOJTHSUIACKH/BBITIONHSITACH YACTHYHO
WK B X0/1e pPabO0ThI ObUTH HAPYIICHBI
npaBuiia paboThI ¢ MaTepruaIaMu
1 000pYyIOBaHUEM, TEXHUKHU
0€301acCHOCTH, YTO PUBEJIO K
HEUCTIPABHOCTHU H BBIXOILYy U3 CTPOS
JlaGopatopHas 000pyIOBaHUs, 3arPS3HEHUIO PEAKTHBOB
pabota VI TIOPYH MaTepuasoB.
"[IpuroroBrienue 2. Cpok cmaum otu€ra. 1 6amt — oTuér
pacTBOpOB C/IaH Ha 3aHSATUU MO pacnucanuio.
JlaGopaTtopHas 3aTaHHOU 0aJIJTIOB — OTYET CJIaH C OTIO3/IaHUEM JI0 2 S K3AMEH
pabota KOHIICHTpAIIHIH. Helenb. MUHYC 1 0aim oT4€T caaH ¢
[IpoBepka OTI037]aHKEM B 2 1 OoJiee Helleb.
KOHLICHTPALU1 3. KauectBo oopmienus oruéra. 3
IIPUTOTOBIIEHHOTO Oasa — paboTa BBINOIHEHA B TOJTHOM
pactBopa" o0beMe (3armoHEeHbI Bce He0OXOMMbIe

pas/iesbl) pacueTHO-Tpaduueckast 4acTh
BBHITIOJTHEHA 0€3 OIINOOK, BHIBOT
COCTABIICH C YUCTOM aHAIIN3a
PE3yIBTATOB SKCIIEPUMEHTA.
JlomyckaeTcst Hamuume 1-2
HE3HAYUTETIBHBIX OIIMOOK, KOTOpBIE
CTYJICHT MOXXET CAMOCTOSTEIIHHO
YCTPaHUTh. 2 Oaia — paboTa MOTHOCTHIO
odopMiIeHa, HO UMEIOTCS
HECYIIeCTBEHHbIE OIIMOKU B
pacueTHON/TpaduyecKoit/onucaTeIbHOM
JacTax paOOThl WU B BhIBO/aX. B memom,

OTBETHI SIBJISIIOTCS] BEpHBIMU B 80%




ciydaeB. 1 6amr — pabora opopmieHa
YaCTUYHO, JTUOO BHITIOJTHEH HE CBOM
BapuaHT 3a/1aHus. B pabore npuBeneHs!
OTBETHI Ha MTOCTABJICHHBIE BOTIPOCHI U
muib B 60 % citydaeB OTBETHI SIBISIOTCS
BepHbIMH. PacueTHO-rpadndeckas 4actb
paloThI BHIMIOJIHEHA C TPYOBIMHU
oImMOKaMH, TOMYIIEeHBI OIUOKH B
YpaBHEHHSIX XUMHUUECKHUX pEaKIuii,
BBIBOJIBI HE/JAaCTUYHO OTPAXKaIOT (PaKT
TOCTHYKEHUS 1IeTH PabOoThI

JlaGoparopHas
pabora

JlaGopatopHas
pabora
"Onpenenenune
’KECTKOCTH BOIBI"

1. Yuactue B mabopaTtopHOM
MpakTHKyMe. 1 0ayu1 — SKCIIEPUMEHT
MPOBEEH 10 METOIMKE Ta00paTOPHBIX
paboT C y4eTOM TEeXHUKH 0€30MacHOCTH
U TIpaBUI pabOTHI C

MarepHuagamMu U ooopynoBaHuem. 0
6au1oB — paboTa He
BBITIOJTHSUTIACKH/BBITIOHSIIACH YACTHYHO
WK B X0/1¢ PaOO0THI ObUTH HAPYIICHBI
MpaBmia pabOTHI ¢ MaTepHUaIaMu

1 000pYyIOBaHUEM, TEXHUKHU
0€301acCHOCTH, YTO IPUBEIIO K
HEUCTIPABHOCTH M BBIXOILYy U3 CTPOS
000pYIOBaHMUS, 3aTrPSI3HCHUIO PEaKTHBOB
WA TIOPYH MaTepUasoB.

2. Cpok cmaum oty€ra. 1 6amt — oTu€r
C/IaH Ha 3aHSATUU MO pacnucanuio. ()
0aJuTOB — OTYET ClIaH C OTO3aHNEM JI0 2
Helenb. MUHYC 1 6aim oT4€T caaH ¢
oIo34aHueM B 2 U 0oJiee HelEb.

3. KauectBo oopmienus oruéra. 3
Oayta — paboTa BBIOJTHEHA B TIOJTHOM
o0beMe (3aIOJIHEHBI BCE HEOOXOAMMbIC
pasessl) pacueTHO-TpaduuecKast 4acTh
BBLITIOJTHEHA 0€3 OMINOOK, BHIBOT
COCTaBJICH C YYETOM aHan3a
PE3yIBTaTOB PKCIIEPUMEHTA.
Jlommyckaerca Hanuuue 1-2
HE3HAYUTETHHBIX OMIMOOK, KOTOPBIE
CTYJICHT MOXXET CAMOCTOSTEIIBHO
YCTpaHUTh. 2 Oala — paboTa MOTHOCTHIO
odopmIleHa, HO UMEIOTCS
HECYIIECTBEHHbIE OIIMOKH B
pacdeTHOW/TpaduyeCcKoi/onucaTeTbHOM
JacTax paOOThl WU B BBIBO/IAX. B memom,
OTBETHI SIBJIAIOTCS BepHBIMU B 80%
cirydaeB. 1 6amn — pabora oopmiieHa
JaCTHYHO, JTMOO BBITTOJIHEH HE CBOM
BapHaHT 3a/laHusl. B paboTe mpuBeeHbI
OTBETHI Ha ITOCTABJICHHBIE BOIIPOCHI U
b B 60 % ciydaeB OTBETHI SIBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acTh
paloThI BHIMOJIIHEHA C TPYOBIMHU
omMrOKaMH, TOMYIIEHBI OIUOKH B

YPABHCHUAX XUMHWYCCKUX peakunﬁ,

OK3aMCH|




BBIBOJIBI HE/JACTHUYHO OTPAXKAIOT (PaKT
TOCTHOKEHUS 11eNTi pabOThI

JlaGoparopHas
pabora

JlaboparopHas
pabora
"PacTtBOpBI
AIIEKTPOJIUTOB.
Peaknun ooMena
B pacTBOpax
ANEKTPOJUTOB"

1. Yyactue B 1abopaTtopHOM
npakTukyme. 1 6ajm1 — SKCIepUMEHT
MPOBEEH 110 METOIMKE J1a00paTOPHBIX
paloT ¢ y4eToM TeXHHKH 0e30MacHOCTH
W TIpaBUJI pabOTHI €

MarepuagamMu u obopynoBanuem. 0
O0ayoB — paboTta He
BBITIOJTHSIACKH/BBHITIOTHSIIACH YACTHYHO
WIH B X071€ paOO0THI ObUTH HAaPYIIEHbI
MmpaBuiia paboTHI C MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKU
0€301acHOCTH, 4TO MPUBEJIO K
HEHCIIPABHOCTH U BBIXOY U3 CTPOS
000pyI0BaHUs, 3arPS3HEHUIO PEaKTHBOB
VUTA TIOPYH MaTepPHaJIoB.

2. Cpok cmaum oTuéra. 1 6amn — oT4er
CIaH Ha 3aHATHH IO pacnucaHuto.
0aJuI0B — OTYET CJIaH C OMO3aHUEM JI0 2
Hesenb. MUHYC 1 6ai oT4€T caaH ¢
oro3/1aHueM B 2 1 OoJiee HeJlelb.

3. KauectBo opopmnenus otuéra. 3
0anna — paboTa BHITIOTHEHA B TTOTHOM
00BeMe (3armoTHeHBI BCe HEOOXOIUMBIE
paszienbl) pacyeTHO-rpaduyeckas 4acTb
BBIINIOJIHEHA 0€3 OIHMOOK, BEIBO]I
COCTaBJICH C YYE€TOM aHan3a
pE3yIbTaTOB SKCIIEPUMEHTA.
[lonyckaeTcst Hanuuue 1-2
HE3HAYUTEIHHBIX OIHUOOK, KOTOpPhIE
CTYIEHT MOXET CaMOCTOSTEIIEHO
yCTpaHUTh. 2 6amia — paboTa MOTHOCTHIO
oopmiieHa, HO UMEIOTCS
HECYIIECTBEHHBIC OIMMOKHU B
pacueTHo/rpaduueckoii/onucaTenbHON
JacTsX pabOTHI WK B BBIBOZIAX. B 11emom,
OTBETHI ABIISAIOTCA BepHBIMU B 80%
ciydaeB. 1 6amn — pabora odopmiieHa
YaCTUYHO, JTUOO BBIMOJIHEH HE CBOM
BapHaHT 3a/1aHus. B pabore mpuBeneHs!
OTBETHI Ha ITOCTABJICHHbIE BOMPOCHI U
b B 60 % ciydaeB OTBETHI SBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
paboTHI BEITIOIHEHA C TPYOBIMHU
OLTMOKaMHU, OTMYIICHBI OIITMOKH B
VPABHCHHUSIX XUMHYCCKHUX PEAKITHH,
BBIBOJIbI HE/JACTUYHO OTPAXKAIOT (PakT
MTOCTHYKEHUS TIeTTH PabOTHI

OK3aMCH|

JlabGoparopHas
pabora

JlaGopatopHas
pabota
"T'uaponus
coneit"

1. Yuactue B 1abopaTtopHOM
npakTukyme. 1 6amn — SKCIepUMEeHT
NPOBEIEH 0 METOIMKE JTa00PATOPHBIX
palboT ¢ y4eToM TeXHUKH 0e30MacHOCTH
1 TIpaBUJI pabOTHI €

MarepuagamMu u obopynoBanuem. 0

0aJI0B — paboTa He

OK3aMCH|




BBITIOJTHSIACKH/BBITIONHSIIACH YACTHYHO
WU B XOJI€ PaOOThI OBUTH HAPYIIIEHBI
MpaBuia pabOTHI ¢ MaTepUaIaMu

1 000pyJOBaHUEM, TEXHUKH
0€301acHOCTH, 4TO MPHUBETIO K
HEHCIIPABHOCTHU U BBIXOY M3 CTPOS
000pyI0BaHUs, 3arPSI3HEHUIO PEaKTHBOB
YIIA TIOPYH MaTepPHaJIOB.

2. Cpok cmaum oTuéra. 1 6amn — oT4ér
ClIaH Ha 3aHATHH IO pacnucaHuio. 0
0aJuI0B — OTYET CJIaH C OMO3aHUEM JI0 2
Henenb. MUHYC 1 0amt oT4éT cliaH ¢
OI03/1aHueM B 2 U OoJjiee Heleb.

3. KauectBo opopmienus otuéra. 3
Oana — paboTa BHITIOTHEHA B TTOTHOM
o0beMe (3armoTHeHBI BCe HEOOXOIUMBbIE
paszenbl) pacyeTHO-rpaduveckas 4acTb
BBINIOJIHEHA 0€3 OIHMOOK, BEIBOI
COCTaBJICH C YYETOM aHan3a
PE3yJIBTaTOB AKCIIEPUMEHTA.
[lonyckaeTcst Hamuuue 1-2
HE3HAYUTEIHHBIX OMUOOK, KOTOpPhIC
CTYICHT MOXET CaMOCTOSITEIIHO
yCTpaHUTh. 2 6aia — paboTa MOTHOCTHIO
odopmiieHa, HO UMEIOTCS
HECYIIECTBEHHBIC OITMOKU B
pacueTHo/Tpaduueckoii/onucaTeIbHON
JacTsX pabOThI WK B BBIBOZIAX. B 11emom,
OTBETHI ABISAIOTCA BepHBIMU B 80%
ciydaeB. 1 6amn — pabora odopmiieHa
JaCTUYHO, JTHOO BBITIOJIHEH HE CBOM
BapHaHT 3a/aHus. B pabore mpuBeneHs
OTBETHI Ha TIOCTABJICHHBIE BOMIPOCHI U
s B 60 % cirydaeB OTBETHI SBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
PabOTHI BHITIOJHEHA C TPYObIMU
omrOKaMu, OMyIIEHBI OTHOKU B
YpaBHEHHSIX XUMHUYECKHUX PEaKIUi,
BBIBOJIBI HE/9ACTHYHO OTPAXKAIOT (PaKT
MTOCTHIKEHUS 11K PabOThI

KonTponpHas

Ha BbInonHeHrne KOHTPOIbHON padOThI
OTBOJUTCS 25 MUHYT.

B Ounere 4 3aganus (1, 2 u 4 3aganus -
OLIEHMBAIOTCA MakCUMaJbHO B 1 6amr; 3

Texymmii abora "Peaknun
10 yi p 1 3amanue - 2 6amia). YactuaHo PK3aMEH
KOHTPOJIb | MIOHHOTO OOMEHa, .
o MpaBUJIbHBIN OTBET 3a 1, 2 1 4 3agaHus -
THJIPOJIN3 COJIei
0,5 6amna; 3a 3 3aganue - 1 0am;
3aJJaHUE HE BBHITIOJTHEHO WM BHITIOJTHEHO
He BepHO - 0 6asioB.
1. Yuactue B 1abopaTtopHOM
MpakTHKyMe. 1 6ann — SKCIepUMEHT
JlaboparopHas p y p
MPOBEIEH 110 METOINKE JTA00PaTOPHBIX
JlaGoparopHas pabora
11 " paboT ¢ y4eTOM TEXHHUKH 0€30MacHOCTH |[IK3aMEH
pabora Koppo3sus
" W TIpaBuiI paboTHI C
METaJIOB

MarepuagamMu u obopynoBanuem. 0

0aJI0B — paboTa He




BBITIOJTHSIACKH/BBITIONHSIIACH YACTHYHO
WU B XOJI€ PaOOThI OBUTH HAPYIIIEHBI
MpaBuia pabOTHI ¢ MaTepUaIaMu

1 000pyJOBaHUEM, TEXHUKH
0€301acHOCTH, 4TO MPHUBETIO K
HEHCIIPABHOCTHU U BBIXOY M3 CTPOS
000pyI0BaHUs, 3arPSI3HEHUIO PEaKTHBOB
YIIA TIOPYH MaTepPHaJIOB.

2. Cpok cmaum oTuéra. 1 6amn — oT4ér
ClIaH Ha 3aHATHH IO pacnucaHuio. 0
0aJuI0B — OTYET CJIaH C OMO3aHUEM JI0 2
Henenb. MUHYC 1 0amt oT4éT cliaH ¢
OI03/1aHueM B 2 U OoJjiee Heleb.

3. KauectBo opopmienus otuéra. 3
Oana — paboTa BHITIOTHEHA B TTOTHOM
o0beMe (3armoTHeHBI BCe HEOOXOIUMBbIE
paszenbl) pacyeTHO-rpaduveckas 4acTb
BBINIOJIHEHA 0€3 OIHMOOK, BEIBOI
COCTaBJICH C YYETOM aHan3a
PE3yJIBTaTOB AKCIIEPUMEHTA.
[lonyckaeTcst Hamuuue 1-2
HE3HAYUTEIHHBIX OMUOOK, KOTOpPhIC
CTYICHT MOXET CaMOCTOSITEIIHO
yCTpaHUTh. 2 6aia — paboTa MOTHOCTHIO
odopmiieHa, HO UMEIOTCS
HECYIIECTBEHHBIC OITMOKU B
pacueTHo/Tpaduueckoii/onucaTeIbHON
JacTsX pabOThI WK B BBIBOZIAX. B 11emom,
OTBETHI ABISAIOTCA BepHBIMU B 80%
ciydaeB. 1 6amn — pabora odopmiieHa
JaCTUYHO, JTHOO BBITIOJIHEH HE CBOM
BapHaHT 3a/aHus. B pabore mpuBeneHs
OTBETHI Ha TIOCTABJICHHBIE BOMIPOCHI U
s B 60 % cirydaeB OTBETHI SBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
PabOTHI BHITIOJHEHA C TPYObIMU
omrOKaMu, OMyIIEHBI OTHOKU B
YpaBHEHHSIX XUMHUYECKHUX PEaKIUi,
BBIBOJIBI HE/9ACTHYHO OTPAXKAIOT (PaKT
MTOCTHIKEHUS 11K PabOThI

12

Texkymmii
KOHTPOJIb

KontponsHas
pabota
"Koppo3zus
MeETaIoB"

Ha BbInonHeHrne KOHTPOIbHON padOThI
orBoauTCs 20 MUHYT.

KonTponwsHas padbora coctout u3 1
KOMIUJIEKCHOM 3a7au. MakcUMallbHbIN
6amn - 5 6anos.

BepHo 3anucanbl ypaBHEHUs
PIEKTPOAHBIX PEAKIUI ISl ABYX Cpen - 2
oaia (o 0,5 6asura 3a kaxaoe u3 4-x
YpaBHEHUH).

'Yka3aHbl MPOIYKTHI KOPPO3UH (st
Ka)x70M cpenpl) - 2 6aa (o 1 Oamty
TUTS1 KQXKIOU Cpeibl).

OmpeneneH MaTepral JOKaTU3alun
KaTOJTHOTO mpolecca (sl KUCIOH
cpenpl) - 0,5 6ama

Onpenenex Tun nokpeitus - 0,5 Gana.

OK3aMCH
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JlaGoparopHas
pabora

JlaboparopHas
pabora "Xumus
KaJbIUs U €TO
COEIMHEHUN.
XUMHS KPEMHUS
U €ero
coequHeHnin"

1. Yyactue B nabopaTtopHOM
MpakTHUKyMe. 1 6ai — SKCIepUMEHT
[IPOBEIEH 110 METOIMKE J1a00paTOPHBIX
paboT ¢ y4eTOM TEXHUKH 0€30MacHOCTH
U TIpaBUJI pabOTHI C

MaTepuaiamu u odbopynoBanueM. 0
0amnoB — paboTa He
BBITIOJTHSIACH/BBITIOTHSIACH YACTHYHO
WK B X0/1e PabOTHI ObUTH HAPYIICHBI
MpaBuiia paboThI C MaTepUaIaMu

1 000pYyIOBaHUEM, TEXHUKHU
0€301acHOCTH, YTO TIPUBEIIO K
HEUCTIPABHOCTH M BBIXOILY U3 CTPOS
000pyI0BaHNUs, 3arPSI3HEHUIO PEaKTHBOB
VI TTIOPYH MaTepUasoB.

2. Cpok cmaum otu€ra. 1 6amt — oTu€r
CIaH Ha 3aHATUU M0 pacnucaHuto. ()
0aJIJIOB — OTYET CAaH C OMO3JaHUEM JI0 2
Hemenb. MUHYC 1 0aim oT4éT caaH ¢
OIo34aHueM B 2 U 0oJiee Heleb.

3. KauectBo oopmienus oruéra. 3
Oayta — paboTa BBIITOJTHEHA B TIOJTHOM
o0beMe (3aIT0JIHEHBI BCe HEOOXOAMMbIC
pasessl) pacueTHO-Tpaduueckast 4acTh
BEITIOJTHEHA 0€3 OMIMOOK, BEIBOT
COCTABIICH C YYETOM aHalu3a
PE3yJIbTaToOB SKCIIEPUMEHTA.
JlonyckaeTrca Hanuuue 1-2
HE3HAYUTEIHLHBIX OMIHMOOK, KOTOPBIC
CTYJIEHT MOXXET CAMOCTOSITEIHLHO
YCTPaHUTh. 2 Oala — paboTa MOTHOCTHIO
odopmIieHa, HO UIMEIOTCS
HECYIIECTBEHHBIC ONIMOKH B
pacueTHOW/TpaduyecKoi/onucaTeTbHOM
JacTAX paOOThI UIU B BBIBO/IAX. B memom,
OTBETHI ABJIAOTCS BepHbIMU B 80%
ciydaeB. 1 6amr — pabora opopmieHa
JaCTUYHO, JTMOO BBITIOJHEH HE CBOM
BapUaHT 3a/1aHus. B pabore npuBeneHb!
OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U
muib B 60 % citydaeB OTBETHI SIBISIOTCS
BepHBbIMU. PacueTHo-rpaduueckas yacTb
paloThI BHIMIOJIHEHA C TPYOBIMHU
oImMOKaMu, TOMYIIEeHBI OIUOKH B
YPaBHEHHUSX XUMUYECKHUX PEAKITHH,
BBIBOJIBI HE/JAaCTUYHO OTPAXKaIOT (PaKT
TOCTHMIKEHUS 1€ pabOThI

DK3aMCH
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ITpome-
JKyTOYHAast
arrecTanus

OK3aMeH

DK3aMeHAILHOHHBIA OMJIET COCTOUT U3 3
BOTIPOCOB, B K&XKJIOM U3 KOTOPHIX €CTh
TEOpEeTUYECKasi U MPAKTUYECKas 4acTh.
MaxkcuMaIbHOE KOJIMYECTBO 0alIoB 3a
Ka)XIBIH BOMIPOC - 2 , U3 HUX - 1 Oan 3a
TEOPETUYECKYIO YacTh, 1 6ami - 3a
MPAKTHYECKYI0. 32 YaCTUYHO BEPHBIH
otBeT - 0,5 Gaiia, HEBEpHBIM OTBET WU
OTBET OTCYTCTBYET - () GasoB.

OK3aMCH|
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bonyc - 5

YYacTHUK OJIMMITHAALI MOXKET
Yuyactue B
OJIMMITHAJIE T10 Ka)KJIbIA BEPHBIM OTBET CTYACHT
XHUMHH
"[Ipomereit" OTBETOB CTYyJEH noyiydaer 5% K

TEKYIIEMY PEHUTHUHTY.

MaKcUMaJIbHO HaOpath 50 6amios. 3a

nosryqaet 0,1%, 3a 50 nmpaBHIBHBIX

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLEHUBAHUSA

Bung
IIPOMEKYTOYHOMN
aTTecTaluu

[Iponienypa npoBeneHus

Kpurepuu
OLICHUBaHUs

OK3aMCH

Ha sKx3aMeHe npoucXoauT OLleHUBaHUE YUeOHOU e TENIbHOCTH
00y4JaroIIMXCs 10 TUCIMIUIMHE Ha OCHOBE TIOJYYCHHBIX OIICHOK 3a
KOHTPOJIbHO-PEUTHUHTOBBIE MEPOIIPUSATHS TEKYIIIETO KOHTPOJIS.
[TpoxoxkaeHre K3aMeHa HEe SBIIIETCS 0053aTeIbHBIM
MepornpusTreM. MItorosas oreHka MOXKET ObITh BhICTaBJICHA
CTY/JICHTY TI0 HTOTaM TEKyIero KoHTpoJs. [Ipu Hecornmacum ¢
OIICHKOM CTYJIEHT MPUIIIAIIAETCS Ha YCTHBIN 9k3aMeH. CTyeHTam
Ha MOATOTOBKY OTBETa OTBOAUTCS 60 MUHYT. DK3aMEeHAIMOHHBIN
OWJIET COCTOUT U3 3 BOMPOCOB, B KAXKJOM U3 KOTOPHIX €CTh
TeOpeTHYECKas U MpakTudeckas yacth. [Ipu oTBeTE 3K3aMeHATOD
MOJKET 33/1aBaTh 9K3aMEHYIOIEMYCs HaIllPaBJISIoONInue U
YTOYHSIOIINE BOMIPOCHL. B ciTydae criopHO# OIEHKH 3K3aMEeHATOP
MOJKET 3a/1aBaTh JOTIOJHUTEIBHBIE BOIIPOCHI [0 BCEMY U3y4aeMOMY

B cooTBeTCTBUM C
. 2.5, 2.6
[Tonoxxenus

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Ne KM

Pesynbrarsl 00yueHus

9(10|11

OIIK-1

3HaET: CBOMCTBA XMMHUYECKUX DJIEMEHTOB U UX
COEIMHEHUH, COCTABJISIONINX OCHOBY CTPOUTEIBHBIX
MaTepUaIOB; OCHOBHBIC XUMUYECKHE CUCTEMBI U (PU3UKO-
XUMHYECKHE MPOIIECCHI, JIeXKallie B OCHOBE COBPEMEHHOM
TEXHOJIOTUU MTPOU3BO/ICTBA CTPOUTEIHHBIX MAaTEPHUATIOB U
KOHCTPYKIIHI

OIIK-1

YMeeT: MpakTHUeCKH UCIIOJIb30BaTh METOIbI
TEOPETHUUYECKOTO U AKCIIEPUMEHTAJILHOTO UCCIIEI0BAHUS B
MpodeCcCHOHATBLHON IeITeTbHOCTH 1 B TIOBCETHEBHOM
KU3HU, pGIJ_IaTL 3ada4u JUCIHUIIIINH eCTGCTBeHHOHay‘-IHOI‘O
[IMKJIa C UCIIOJIb30BAaHUEM CITPABOYHOTO MaTepuasa

OIIK-1

Nmeet HpaKTI/I‘IeCKI/Iﬁ OIIBIT: IMMPOBEACHHUA XUMUYICCKOT'O
DKCIIEPUMEHTA; OPraHU3alMy 1 IPOBEICHUH
TUTEPATyPHOTO MTOUCKA, B TOM YHUCJIE B TNIOOATBHBIX
KOMIIBIOTEPHBIX CETIX, 00paboTke U 0000IIEHNH ero
pe3yIbTaToB

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘leCKaﬂ AOKYMCHTAIUA
Cl) OCHO6HaA 1umepamypa.




1. Koposun H. B. O0mas xumus : yde0. Jj1s By30B 110 TEXH.
HanpasiieHusM U crienranbHocTaM / H. B. KopoBus. - 12-e u3g., ucmp.. - M. :
Bricmas mikona, 2010. - 556, [1] c. : un.

0) OononrHUMeENbHASL IUMepPamypa:

1. AxwmeroB H. C. OGmias u Heopraumdeckas Xumus : yue0. IJis XuM. -
TEXHOJI. cienuanbHocTel By30B / H. C. AxmertoB. - 7-e u3z., crep.. - M. : Bricmas
mkona, 2009. - 742, [1] c. : win.

2.  PykoBoacTBo Kk 1abopaTtopHbiM pabotam no obuieit xumuu [ Texer] Y. 1
yue6. mocobue U. B. Kprokosa, JI. A. Cunopenkosa, I'. I1. )KuBotosckas, B. A.
Cwmorko ; mox pen. 3. f. Utkuca ; Yens6. roc. TexH. yH-T, Kad. O6mas xumus ;
IOVYpI'Y. - Yensabunck: Uznarenscto UI'TY, 1997. - 80, [1] c. ni.

3. TImunxa H. JI. O6mas xumus : y4e6. mocoOue Jijisi HEXUM.
cnennanbHocTel By3a / H. JI. I'munka. - M3n. ctep.. - Mockra : KHOPYC, 2018. -
746, [3] c. : un.

4.  Vraii 4. A. OOmias u HeopraHu4eckas XuMus : y4eO. 1 By30B 10
HaNpaBIICHUIO U cienranbHoCcTH "Xumusa" / 5. A. VYrail. - 5-e uzn., crep.. - M. :
Bricmas mikona, 2007. - 526, [1] c. : un.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMeIoWUecsl 8 bubauomexe:

1. Xwumus u xu3sb / Hayu.-nomyn. xypuan PAH. — M.

2. Anti-corrosion methods and materials ,Hay4.-TexH. xxypH. //Bradford,
Emerald Group Publishing.

3. M3Bectus BbICHIUX YU€OHBIX 3aBEeICHUI. XUMUS U1 XUMUYECKAs
TEXHOJIOTHS : Hay4.-TeXH. XXypH. / M-Bo 00p. u Hayku Poc. ®enepanuu, MBaH. roc.
XUM.-T€XHOJ. YH-T.. - iBaHOBO, 1958-. -

4. Bectauk KOxHO-Ypasibckoro rocyaapcTBeHHOro yHusepcurera / FOx.-
VYpain. roc. ya-1; FOYpI'Y. - Uensabunck : MznarensctBo FOYpI'Y, 2001-. -. URL:
http://vestnik.susu.ac.ru/

5.  Pedeparusnsie xypuanst BUHUTU : coopuuk / Beepoccutickmia
MHCTUTYT Hay4yHOU U TexHuueckoi napopmannu (BUHUTHN). - M. :
Bceepoccuiickuii MHCTUTYT HayyHOU U TexHU4eckoi nHdopmanuu, 2011-2013. - 1
ANeKTpoH. ont. quck (CD)

2) MemoouuecKkue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1.  DnexkTpoHHBIE CTPYKTYpbl aTOMOB. [leproauyeckas cucrema
anementoB .. Menpaeneena: yue6. mocodue / M1.B. Kprokona, I'.I1. JKuBoroBckas,
JI.A. CunopenkoBa, 10.C. [IBopsmuna. — Yensounck: Uza. FIOYpI'Y, 2004. — 69 c.

2. Peaxkuum B pacTBOpax 3MEKTPOJIUTOB: 3aJaHUS 11 CAMOCTOATEIIbHOM
pabotel / E.M. Mamotuna, O.B. PakoBa. — Yensounck: M3narenbckuit ieHTp
IOVYpI'Y, 2012. - 50 c.

3.  CkopocTh XMMHUYECKHUX PEaKInidi. XUMUUECKOE PaBHOBECHE: yaeOHOE
nocobue / E.M. Mamotuna, O.B. Pakosa. — Yensounck: M3garensckuit ieHTp
HOYpl'Y, 2014. - 29 c.

4. KuHeTHKa XMMUYECKUX PEAKIUI: TECTOBBIE 3aIaHUS JIJIS
caMocCToATeNbHOM paboThl cTyneHToB. CocraBurens E.M. Mamotuna. —
Uensbunck: Uznarensckuit nentp OYpl'Y, 2015. —34 ¢



5. JKuorosckas, I.I1. DeMeHThl XUMUYECKOW TEPMOJIUHAMUKHU B Kypce
obmeit xumuu: yueb. nmocodue / I.I1. )Kuotorckas, JI.A. Cunopenkona, O.H.
I'py6a. — Uenssbunck: Uzn. FOYpI'Y, 2007. — 46 c.

U3 HUX. yue@%o—memoduqecxoe obecneverue camocmosmenbHou pa60mbz cmydeﬂma:

1.  DnexkTpoHHBIE CTPYKTYpbl aTOMOB. [leproguueckas cucrema
anemenToB JI.1. Menneneena: yue6. mocobue / .B. Kprokosa, I.I1. )KuBotoBckas,
JLLA. Cunopenkosa, FO.C. [Isopsimuna. — Yensounck: Uza. FOYpI'Y, 2004. — 69 c.

2.

3.

4,

5.

Peakiuu B pacTBOpax aJIeKTPOIUTOB: 3aJaHUS JJIs1 CAMOCTOSTEIIbHON
pa6otel / E.M. Mantotuna, O.B. PakoBa. — Uensounck: M3narenbckuii LeHTp
IOVYpl'Y, 2012. - 50 c.
CKOopoCTh XUMHUUYECKUX peakinil. XMMUYECKOE paBHOBECHE: YUEOHOE
nocooue / E.M. Mamotuna, O.B. PakoBa. — UensaOunck: M3garenbckuii eHTP
IOYpl'Y, 2014. — 29 c.
KuneTnka XMMAYECKHUX peaKIii: TECTOBBIC 3aJaHUS JIJIS
caMocToATeNbHOM padoThl cTyneHToB. CocraBurens E.M. Mamoruna. —
Yensounck: Uznarensckuii ientp OYpI'Y, 2015. — 34 ¢

Kusorosckas, [.I1. DnemMeHTh XUMHUYECKON TEPMOJUHAMUKHU B KypCe
obme#t xumun: yueb6. mocodue / I.I1. )KuBorosckas, JI.A. Cunopenkosa, O.H.
I'py6a. — Yenssounck: Uzn. FOYpI'Y, 2007. — 46 c.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAsl IOKYMEeHTAIUs

HaumenoBanue
Ne Buz peeypeas bubmorpadudeckoe onrcanue
JUTEPATYpsl | SIEKTPOHHOM
dbopme
DNEeKTPOHHBIE CTPYKTYpHI aTOMOB. [lepronnieckas cucreMa 3JeMEHTOB
HMOE;TOOg[I/II/I:e;I;He Z::(?HI/?‘;GCKHC JI.11. Menneneea: yue6. nocobue / U.B. Kprokona, I'.I1. )KuBotoBckas,
3 g . A JI.A. Cunopenkosa, FO.C. JIpopsimuna. — Yensounck: Uza. OYpIY,
CaMOCTOSTEIIbHOW[MaTepHAIIbI ~ i i
AGOTHI CTYICHTa [Ka(eIpE! 2004. — 69 c. https://ietn.susu.ru/wp
P b P content/uploads/2017/11/Ctpoenune-aroma.pdf
MeTommueckie  [YaeoHo- PKuBotoBckas, ['I1. DeMeHThl XUMHUUECKON TEPMOJMHAMUKY B Kypce
HOCO6HI/I$I 15 CTONIECKIE obmeit xumun: yue6. mocodue / II1. XKuotoBckas, JI.A.
4 CaMOCTOHZ'IFeHLHOﬁ MaTeHI/IaJ]LI Cunopenxkosa, O.H. I'py6a. — Uensounck: Uza. OYpI'Y, 2007. — 46 c.
p https://ietn.susu.ru/wp-content/uploads/2017/11/Xumudeckas-
paboTHI CTyzeHTa [Kadeapsl
repMoauHaMuka. pdf
Metommeckie  |VaeGio- DNEeKTPOXUMUYECKHE TIPOIECChl: yueOHoe mocobue / ['I1.
oco é[m s M TOLECKIE JKusotosckas, E.B. llapnaii, JI.A. Cunopenkosa, E.I'. AnTomkuna. —
5 caMOCTo;IIT[eJILHoﬁ MaTeHHaHH Uensounck: M3narensckuit nentp KOYpI'Y, 2010. — 66 ¢
AGOTEL CTVIICHTA |Kka Q)ep o https://ietn.susu.ru/wp-content/uploads/2017/11/9nexTpoxumMuvecKme-
P YA P nporiecchl.-YueoHoe-nocooue.pdf
MeTOMIIECKe Kproxosa 1.B., I'ypnes B.I'., Cunopenkosa JI.A. Teopetuueckue
oo 6Hp1;1 s DNEKTPOHHBIA |[0CHOBBI MPOTPECCUBHBIX TEXHOJIOTHI: yueOHOE TTOCOOUE MO/, PEe/l.
6 . . [KaTajor 1.T.H. B.I. I'ypnena. - Yens6unck: U3a-so IOYpI'Y, 2003. - Y. L. - 128
CaMOCTOSITEIIEHOM FOVpI'Y .
padoTe! cTyeHTa http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000275579

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECTICUEHMS:

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)




3. ®TAOY BO "HOYpI'Y (HNY)"-TITopran "DOnexkrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUIITHHbI

No OcHoBHOE 000pyIOBaHKE, CTEH I, MAKETHI, KOMITBIOTEPHAS TEXHUKA,
Bun zanaruii a I_l MPeyCTaHOBICHHOE MPOTpaMMHOE 00eCTIedeHHE, UCTIONb3yeMOe s
s pa3IMYHBIX BUIOB 3aHITUH

412 Crierianu3upoBaHHbIe Ja00paTOpUH TSI TPOBEACHUS JTA0OPATOPHBIX 3aHATHIA

JlaGoparopHsie .
LTS (1) 110 XUMHH, HAOOPBI XUMHYECKOH MOCY/IbI, TPHOOPOB M PEAKTUBOB.
Crienanu3upoBaHHbIC CTEHIBI, TAOIHUIIBI.
O6opynoBaHue CHENUATH3UPOBAHHBIX XUMHUYECKUX JabopaTropuii:
[TpakTHueckue 41) [nepuonmeckue TabmuIpl XuMudeckux anementoB J[. 1. Menpeneesa, Tabnuiipt
3aHATHS U (1) DIIEKTPOXUMHUECKOTO PsiZia METAJJIOB, TAOIHIIBI PACTBOPUMOCTH COJICH U

CCMHUHAPLbI OCHOBaHUH B BOJC, KIIACCHBIC JOCKHU, CTCHABI U INIAKAThI COOTBCTCTBYIOIIHC
TCMATHUKC 3aHATUA

202 (MynbTumenuiiHas ayIuTOpHs C IPE1yCTaHOBIEHHBIM IPOIPAMMHBIM

Jleknuu o
(1a) [oGecriedueHrEM, KOMITIEKT MTPE3CHTAINI IO TUCITUTIINHE.




