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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: OCHOBHbIE XUMUYECKUE CUCTEMBI U (PU3HKO-
XMMHYECKHUE MPOLIECCHI, JIEKAIIHNE B OCHOBE
COBPEMEHHOM TEXHOJIOIMH IIPOU3BOACTBA
CTPOMTEIIBHBIX MATEPUAJIOB U KOHCTPYKLUHI
'YMeeT: IPaKTUUECKU UCIIONIb30BATh METObI
TEOPETUYECKOTO U HKCIIEPUMEHTAIIBHOTO
UCClIeIOBaHUs B TPO(EeCCUOHATIBHOMN 1eATEIbHOCTH
Y B ITIOBCEHEBHOM )KU3HU; PEIIATh 3a1a41
JIUCLUIIIINH €CTECTBEHHOHAYYHOI'O [IUKJIA C
MCII0JIb30BAaHUEM CIIPABOYHOTIO MaTrepuaa

MeeT MpakTUYECKUH OIBIT: IPOBEACHUS
XUMUYECKOTO SKCIIEPUMEHTA

OIIK-1 CnocobeH pemaTs 3a1a4u
npodeccHoHaIBHOMN AesITeTbHOCTH Ha OCHOBE
UCTIOJIb30BaHMS TEOPETUYECKUX U MPAKTHYECKUX
OCHOB €CTECTBEHHBIX M TEXHUYECKHUX HayK, a TAKKE
MaTeMaTU4YecKoro amnmapara

3. Mecro iucuuninHbl B crpykrype OII BO

[lepeueHb MpEANISCTBYOMINUX AUCIUTUIHH, [TepeueHs MOCIENYIONIMX AUCIIUTLINH,
BHJIOB PabOT yueOHOTO I1aHa BHJIOB paboT
Her 1.0.13 ®usuka

TpeboBaHus K «BXOJHBIMY» 3HAHUSIM, YMEHHSIM, HaBbIKaM CTYJ/IEHTa, HEOOXOIUMBIM
IPY OCBOCHHUH JAHHOM JMCLUMIUIMHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOEHUS
IPEALIECTBYOIUX JUCHUTIINH:

Her



4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mas TpyA0eMKOCTh JUCHUILIUHBI cOCTaBIsET 4 3.€., 144 4., 74,5 4. KOHTaKTHOUN

paboThl
Pacrnipenenenue o cemectpam
N Bcero B Jacax
Bun yueonoii padoret 4acoB Homep cemectpa
1
OO0m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopnvie 3aHAmus: 64 64
Jlexumu (JI) 32 32
[IpakTueckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 16 16
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHbie paboTsI (JIP) 16 16
Camocmosmenvuas paboma (CPC) 69,5 69,5
[TonroroBka K KOHTPOJIBLHBIM paboTaM 16 16
N3ydeHnue n KOHCIIEKTUPOBAHUE TEM U MPOOIIeM, He 7 7
BHIHOCHUMBIX HA JIEKITUU
[ToaroroBka k 3K3aMeHy 12,5 12.5
[ToaroroBka K MpakTUYECKUM 3aHATUIM 18 18
ITonroroBka k J1abopaTopHBIM paboTam 16 16
KoHcynbTanum u mpoMexXyTodHas aTTecTalus 10,5 10,5
Bun koHTpOs (3aueT, qud.3a4et, IK3aMeH) - JK3aMEH

5. Coneprkanue TUCHMILIIMHBI

No O0beM ayqUTOPHBIX 3aHITHH IO BUJIaM B 4acax
pasena HaumenoBanue pa3aenoB IUCHUTUIMHbI Boero T 3 TP
1 Beenenue B JUCHUIUIMHY 4.2 0,2 2 2
2 |Crpoenue aroma. Ileprognueckuii 3aKoH. 5,8 3,8 2 0
3 XuMuyeckas TepMOIMHAMMKA 6 4 2 0
4  [XuMu4yeckas KHHETHKA U paBHOBECHUE 8 4 2 2
5  |PacTBOpHBI 22 8 6 8
6  |Koppo3us metaioB 8 4 2 2
7 |CuenmanbHbie pa3aeiabl XUMUN 10 8 0 2
5.1. Jlekuun
Ne Ne Kon-
nexuuulpasena HanmenoBanue nim KpaTkoe cofep:KaHne JEKIIMOHHOTO 3aHSTH BO
4acoB
1 1 |AkTyanpHOCTb Kypca. MeXIUCIUIUIMHAPHBIE CBSA3H. 0,2
1 2  |®opMmupoBaHHE NEKTPOHHBIX CTPYKTYP aTOMOB JIEMEHTOB (CTPOCHHUE aToMa) 1,8
) ) [leprognyeckuii 3ak0H U IEPUOIMUECKAS] CUCTEMA XUMUYECKUX 3ieMeHToB J1.1. )
Menpeneesa
3 3 XuMudeckas TepMonuHamMuka. TernoBbie 3 PeKThl XUMHUUECKUX PEAKITH. )
ODHTAJBIH
4 3 |Bropoe Hauano TepMonuHaMHuKU. JHeprus ' modca 2




XnMuyeckas KuHeTuka. CKOpoCTh XUMHUYECKOH peakiuu. PaKkTopsbl, BIUSIOLINE
Ha CKOPOCTb PEaKInK (KOHIIEHTPAIs, TaBICHHE)

DaKTOPHI, BIUSIIONINE HA CKOPOCTh PEAKINH (TeMIeparypa). XuMHU4IeCcKoe
paBHoBecue. [Ipunnun Jle Hlarense-bpayna

PaCTBOpLI. TCpMOI[I/IHaMI/IKa mnmponecca paCTBOpCHUA. CnocoObl BBIPpAKCHUA
KOHIICHTpAalln paCTBOPOB. KectkocThb BOJFHI.

PacTBOpBI HEANIEKTPOIUTOB. KOJUIMraTUBHBIE CBOMCTBA PACTBOPOB

PacTBOpBI 271€KTPOIUTOB. TEopus 3IEKTPOIUTUUECKON Juccounanuu AppeHuyca.
CuiibHBIE U ci1a0ble ANIeKTponuTh. Boma.

10

Peakiinyn noHHOTO 0OMEHa B pacTBOpax IeKTpoauToB. OOpaTuMblie, HEOOpaTUMbIS
peakiuu. ['uaponus

11

OKHCIUTEIBHO-BOCCTAHOBUTEIHHEIC pCaKknuu.

12

Koppo3us METa/uI0B U CIUIaBOB. METOBI 3aIIUThl METAJUIOB U METAJIIMYECKUX
KOHCTPYKIIMI OT KOPPO3UH.

13

S-anementsl 1IA rpynmel (Be, Mg, Ca, Sr, Ba, Ra). XapakrepHbie cBolicTBa U
BaKHEUIIINE COEIUHEHUS.

14

P-anements! IIIA rpynmel (B, Al, Ga, In, T1). XapakrepHble cBolicTBa 1
BaKHEHMILINE COCTUHEHMS.

15

P-anemenTtst IVA rpynmst (C, Si, Ge, Sn, Pb). XapaktepHblie cBoHCTBa U
BaXHCHIIIE COCTUHECHMSI. YTIIEPO/ M €T0 COCTUHEHUSI.

16

Kpemuuii u ero coequnenust. D-anements! VIIIB rpynmsl Tpetbero nepuona (Fe,
Co, Ni). XapakTepHble CBOHCTBA U BaKHEHIITUE COCTMHECHHMSI JKeTIe3a.

5.2. IlpakTHyecKne 3aHATUS, CEMUHAPBI

Ne
3aHATHA

Ne

pas3aciig

HanmenoBanue uimm KpaTKOC COACPIKAHUC MMPAKTUICCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

Knaccel Heopranndeckux coemHeHni. {ucconnanus KuciaoT, OCHOBaHUM, CONEn
1 CIIOCOOBI UX MONydeHus. TUIIbI coneli: KUcTble, CpeHue, ocHOBHBIE. [lepeBon
KHCJIBIX 1 OCHOBHBIX COJIEU B CpCaHuc.

Crpoenue atoma. CocTaBieHUE IEKTPOHHBIX (POPMYIT aTOMOB 3JIEMEHTOB.
BanentHble 25eKTpoHbl. KOBaJlEeHTHOCTH aTOMOB B HOPMAJIBHOM M BO30YKJICHHOM
coctosiHUsIX. CpaBHEHUE CBOMCTB aTOMOB AJIEMEHTOB HCXOJISI U3 UX MOJIOKEHUS B
[Teproguueckoii cucteme /.M. Menneneena.

Xumudeckas TepMoauHaMuKa. TeruioBbie A (EKThI XUMUYECKUX PEAKITHI.
Ontanenus. CneactBus u3 3akoHa [ecca. PacueTs! TemnoBbIX 3G QexToB
XUMHUECKUX PEaKuil C UCIIOIb30BaHUEM CIPABOUHBIX JAHHBIX U
KOMOMHUPOBAaHUEM TEPMOXHUMHUECKUX YpaBHEHUH. MI3MEHEHNE SHTPOIIMU B XOZIE
(hU3UKO-XUMUYECKHUX MpeBpanieHuit. M300apHo-n30TepMUUeCKU TOTCHITHAT U
HAITPABJICHUC CaMOIIPOU3BOJIBHOI'O IIPOTCKaHUA PCAaKIIUU. PacueTsl n3mMeHeHUs
bHeprun [106ca B Xoe peakluu C UCIIOIb30BAHUEM CIIPABOYHBIX JaHHbIX.

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.

CnocoObI BBIPAKCHUSA KOHICHTPALIUHU PaACTBOPOB. OCHOBHBIE CIIOCOOBI
BbIPAKCHUSA KOHICHTPAIUN PaAaCTBOPOB: MAaCCOBBLIC (MaCCOBaH J0JIs1, MOJISIJIBHOCTD
PACTBOPCHHOTO BCIJ_IeCTBa), 00BbEeMHBIC (MOJ'IS[pHOCTB, HOpMaJ'IBHOCTB), MOJIbHasA
J1OJIA.

CBoiicTBa pacTBOPOB HENEKTPOIUTOB. KouIMraTuBHbIE CBOICTBA PaCcTBOPOB.




3akoH I'enpu. 3akon Payns. Cnencreus uz 3akoHa Payns. Kpuockonus n
hoynuockonus. OcmoTtrueckue nasieHue. 3akoH Baat-T'odaoda.

Peakiyn oOMeHa B pacTBOpax 3MEKTPOIUTOB, THAponn3 cosel CuibHbIe U ciialble
HrieKTponuThl. OOpaTHMbIe M HEOOpaTHUMbIe peakiuu ooMena. CMelieHne
XUMUYECKOTO PaBHOBECHS B 00paTUMBIX peakiusax oomeHa. CocrapieHue
YpaBHEHUHN AUCCOLMALIMM IEKTPOIUTOB. ['maponus coneid. CocraBieHue
YpaBHEHUI TUAPOJIM3a coliel, onpenenenue pH cpenbl pacTBOpOB.

OKHUCIIUTEIHLHO-BOCCTAHOBUTEIILHBIE pCaKkuuu. KOppO3I/I$I U 3amuTa METaJllIOB U
CIUIaBOB. THITBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX peaKuil. MeToabl
PaCCTaHOBKHU KOB(i)(bI/IHI/IGHTOB B OKHCIIUTCIIbHO-BOCCTAHOBUTCIILHBIX PECAKIIUAX.
XuMudeckas, 3JEKTpOXUMHAUECcKas kopposust. [Ipouiecchl nmpu Koppo3un MeTaoB
C BOAOPOAHOM M KUCIOPOAHOM nenomnspuzanueil. OnpeneneHue npoayKkToB
Koppo3uu. Koppo3ust MeTayuioB IIPU KOHTAKTE JIBYX METAJIOB U CIIIIaBOB. MeTombl
3AI0UTHI MCTAJIJIOB OT KOPPO3UH. AHO]:[HI)IG M KaTOOHBIC ITOKPLITHA.

5.3. JlaboparopHbie padoThI

No

SaAHATUS]

Ne

paszzienal

HanmeHoBaHMe Wil KpaTKOe CoAepKaHKe JTabopaTOpHOI pabOThI

Kon-
BO
4acoB

Krnaccel Heopranndeckux coeuHeHuil. Llenb paboThl: 03HAKOMUTHCS ¢ METOIaMHU
[OJTyYEHUsI OKCHJIOB, KUCIIOT, OCHOBaHHHM (I11eJ104€eil), CoNel U U3YUUTh UX
CBOMCTBA.

KuneTnka xuMudeckux peakuuid. Lleas paboThl: H3ydnUTh 3aBUCUMOCTH CKOPOCTH
TOMOT€HHON XMMHUYECKOM peakliu OT KOHLIEHTPALUN Pearupyronux BeecTB Ipu
[MOCTOSIHHOW TEMIIEPATYPE U OT TEMIIEPATYPhI IIPH MOCTOSHHON Ha4aJIbHOU
KOHIIEHTPAI[MK PEarupyomrx BeIeCTB.

[IpuroroBiieHne pacTBOPOB 3aJaHHON KOHLIEHTpauuu. [IpoBepka KoHIIEHTpauun
[IPUTOTOBJIEHHOTO pacTBOpa. Llenb: mosyyeHne HaBbIKOB IPUTOTOBICHUS
[pacTBOpPOB. 3HAKOMCTBO ¢ METOAAMM ITPOBEPKH KOHIIEHTPALMH IPUTOTOBIEHHOTO
pacTBopa.

Omnpenenenue kecTKOCTH Bofbl. Llenb paboThl: sKCIepuMEHTaIbHOE ONpeIeTICHIE
KapOOHATHOH (BPEMEHHO) U O0IIe KECTKOCTU UCCIIeTyeMbIX 00pa3IioB
MPUPOTHON U XO3AUCTBEHHO-ITUTHEBOM BO/IbI. Omnpe/ieIeHne IPYyIIbl )KECTKOCTH.

Peakiimu oOMeHa B pacTBOpax MEKTPOIHUTOB. L{eb paboThI: 03HAKOMHUTHCS C
METOJaMH TOIYYEeHUS CIa0bIX KUCIOT U OCHOBaHUM. V3y4unTh BIUSHUE BBEICHUS
OJTHOMMEHHOTO MOHA Ha CMEIIEHHEe PAaBHOBECHSI TMCCOLIMALINU CJIaboro
hriekTponuTa. O3HAKOMUTHCS C PA3TUYHBIMU TUIIAMU PEAKIIUI OOMEHa B BOIHBIX
[pacTBOpax EKTPOJIUTOB.

['unponus conent. Llenb: onpenenuTs xapakTep cpeabl IPU THAPOIN3E COIEH.
VccnenoBarh BIUsIHUE pa30aBiIeHUS U TEMIIEPaTyphl HA TUAPOIIN3 CONeH

KOppOSI/IH U 3a1muTa MCTAaJlJI0B. Heﬂb pa60TBIZ HU3Y4YUTb OCHOBHBIC THIIBI KOPPO3UH
MCTAJIJIOB, BIIMAHUC PA3JIMYHBIX (baKTOpOB Ha CKOPOCTb KOppO3rHn, METOABI
3aIIUThI MCTAJITNYCCKHUX KOHCTp}/'KI_[I/Iﬁ OT KOPpO3HUMH.

XUMUS KaJdblUs U €r0 COeAMHEHU. XUMUS KPEMHHUS U €ro coeaquuenuit. [{enp
pa6OTBII I/I3y‘-II/ITI: CBOﬁCTBa KaJdbl s, erMHI/ISI n ux COCHHHGHHﬁ, COCTAaBJIAROIINX
OCHOBY CTPOMTEIIHBIX MaTepPHAJIOB

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenaune CPC

Crnncoxk nureparypsl (¢ yKa3aHUEM

ITonsun CPC pasnesoB, raB, cTpaHuil) / cceiika Ha  [CeMecTp

pecypc

Koi-
BO

q4aCOB




IloaroTroBka K KOHTPOJIbHBIM pa60TaM

['py6a, O.H. D1eMeHThl XUMHUYECKOM
TEPMOJIMHAMUKHU B Kypce XUMUU: yuyeOHOe
nocobue / O.H. ['pyba, E.M. MaintoTtuHa,
A.H. Edbpemos. — UenssOunck:
W3narensckuii nentp FOYpI'Y, 2025. - c. 3-
45. CKOPOCTh XUMHUUYECKHUX PEAKIIUM.
XuMHUECcKoe paBHOBeCHE: yueOHOe mocodue
/ E.M. Mamtoruna, O.B. PakoBa. —
Uensounck: M3narensckuit ieHtp FOYpl'Y,
2014. —c. 4-10, 12-22, 24-26. KprokoBa
1.B., I'ypnes B.I'., Cunopenkosa JL.A.
TeopeTrnyeckre 0CHOBBI IPOTPECCUBHBIX
TEXHOJIOTHI: yaeOHOe mocoOue Mo, pel.
n.1.H. B.I'. I'ypnesa. - Yensounck: U3n-Bo
HOVYpI'Y, 2003. - Y. I. - ¢. 39-52, 65-70, 74-
92. DNEeKTPOHHBIE CTPYKTYPbl aTOMOB.
[Iepuonnueckas cucrema seMenTos J1.1.
MenneneeBa: yue6. mocodue / N.B.
KproxoBa, I'.I1. J)KuBorosckas, JI.A.
CupnopenkoBa, }O.C. JIBopsimuHa. —
Uensounck: Uza. FOYpI'Y, 2004. - c. 5-50.
DIEKTPOXUMUYECKHE MTPOLIECCh: ydeOHoe
nocobue / [.I1. XKuBorosckas, E.B. [llapmaii,
JI.LA. CunopenxkoBa, E.I. AHTOmIKMHA. —
Uensounck: M3narensckuit ieHtp FOYplL'Y,
2010. —c. 33-41.
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I/IzyquHe N KOHCIICKTUPOBAHHUEC TEM U
HpO6J'IeM, HC BIHOCHMBIX Ha JICKIIMH

Koposun, H. B. O6mas xumus Tekct yueo.
U1 BY30B 110 TEXH. HAllpaBICHUSIM U
crienranbHocTAM H. B. KopoBus. - 11-¢
u31., crep. - M.: Boicmas mkona, 2009. -
556, [1] c. nn., c. 178-181, 187-189. I'nunxka,
H. JI. O6mas xumus Texct Yueb. nocobue
U1t HexuM. crienl. By3oB H. JI. Innuka, B. A.
PabunoBuy ; [lox pen. B. A. Pabunosuua. -
24-e n3n., ucnp. - JI.: Xumus.
Jlennnrpanckoe ornenenue, 1985. - c. 178-
180, 240-242, 554-560 VYraii, S. A. O6mas u
HeopraHnyeckas XuMusi Y4eo. 1715 By30B 110
HAIMPABJICHUIO U CIENUAIBHOCTH " XuMus"
4. A. Vraii. - 4-e usn., crep. - M.: Beicias
ikona, 2004. - c. 141-144, 155-156

IloaroToBka K 2K3 aMCHY

Koposun, H. B. O0mas xumus: yue0. s
BY30B 110 TEXH. HAMPABIECHUSAM U
cnenuanbHocTsM/ H. B. Koposus. - 11-e
n3., ctep. - M.: Beicmias mkona, 2009. - c.
4-556 I'muuka, H. JI. O0mas xumus: Y4e0.
nocobue A HexuM. crenl. By3oB H. JI.
[munka, B. A. Pabunosud ; [log pen. B. A.
PaGunoBuua. - 24-¢ u3a., ucnp. - JI.: Xumus.
Jlenunrpasnckoe oraenenue, 1985. - ¢. 39-
56, 59-105, 166-204, 213-218, 231-263,
279-293. Vraii, S. A. O6mias u
HeopraHuyecKast XuMus Yue0. it By30B 1O
HaIpaBJICHUIO U crienuaibHOCTH " Xumus"
. A. Vraii. - 4-e u3zn., crep. - M.: Briciias

mikoina, 2004. - c. 23-55, 121-143, 152-170.
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IloaroTroBka K MPAKTUYCCKUM 3aHATUAM

['py6a, O.H. D1eMeHThl XUMHUYECKOM
TEPMOJMHAMUKY B Kypce XUMHHU: ydeOHOE
nocobue / O.H. ['pyba, E.M. MaintoTtuHa,
A.H. Edbpemos. — UenssOunck:
W3narensckuii nentp FOYpI'Y, 2025. - c. 3-
45. CKOPOCTh XUMHUUYECKHUX PEAKIIUM.
XuMHUECcKoe paBHOBeCHE: yueOHOe mocodue
/ E.M. Mamtoruna, O.B. PakoBa. —
Uensounck: M3narensckuit ieHtp FOYpl'Y,
2014. —c. 4-10, 12-22, 24-26. DneKTpOHHBIE
CTPYKTYphI aToMoB. [leproamueckast
cuctema snmemenToB .. Menneneena:
yueb. nocodue / M.B. Kprokosa, ['I1.
JKusotoBckas, JI.A. Cunopenkona, FO.C.
JIBopsimmaa. — Yensounck: M3a. FOYpL'Y,
2004. - c. 5-50. KprokxoBa 1.B., I'ypnes B.I",
Cunopenkosa JI.A. TeopeTnueckne 0CHOBBI
MPOTPECCUBHBIX TEXHOJIOTUI: ydeOHOe
rmocobue nox. pen. aA.T.H. B.I. ['yprnesa. -
Uensiounack: Uzn-so FOYpI'Y, 2003. - Y. 1. -
c. 39-52, 65-70, 74-92. DneKTpOXUMHUYECKUE
rporeccel: yueoHoe mocodue / I'I1.
JKusorosckas, E.B. [llapnaii, JIA.
CunopenkoBa, E.I. AuTomkuHa. —
Uensounck: M3narensckuit ieHtp FOYplL'Y,
2010. —c. 33-41.
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[TonroroBka K J1abOpaTopHBIM paboTam

PykoBO/ICTBO K TaGOpaTOpHBIM paboTam 1o
obmeit xumun [Tekcr] Y. 1 yue6. mocobue
. B. Kprokona, JI. A. Cunopenkosa, I I1.
JKusortosckas, B. A. Cmonko ; mox pex. 3.
. Utkuca ; Yens0. roc. TexH. yH-T, Kad.
Oo6mas xumus ; OYpI'Y. - UensOuHck:
3nareasctBo UI'TY, 1997. - ¢. 13-16, 33-
39, 45-48, 56, 64-66, 69-70.
DIEKTPOXUMHUUYECKHUE TIPOLIECCHI: yueOHOe
nocobue / [.I1. JKuBorosckas, E.B. [llapmaii,
JI.A. Cunopenkosa, E.I. AHTOIIKMHA. —
Uensbunck: M3narensckuit ieHtp FOYpl'Y,
2010. — c. 42-46.
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6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYILero KOHTPOJIsl YCIIeBaeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B

cootBercTBHH ¢ [Tonokenrnem o 6aNTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTposabHusie meponpusitusa (KM)

HaszBanue -
No | Ce- Bun Makc. ThIBA-
KOHTpoJIbHOTO |Bec [Topsimok HauucIeHus 6IIOB
KM|mecTp| KOHTpoIis NS Oamn eTcs B
pomp A
1 1 JlaGopatopnasi| JlaGoparopHas 1 5 1. Yuactue B mabopaTopHOM K3AMEH
pabota pabota "Kiaccer npakTHKyMe. 1 6ajun — SKCIEpUMEHT




HEOPraHUYECKUX
coequHeHun"

[IPOBEEH 110 METOIMKE J1a00PaTOPHBIX
paboT ¢ y4eTOM TEeXHUKH 0€30MacHOCTH
U TIpaBUJI pabOTHI C

MaTepuaiamu u odbopynoBanueM. 0
0amnoB — paboTa He
BBITIOJTHSIACH/BBHITIOTHSIIACH YACTHYHO
WK B X0/1¢ PabOTHI ObUTH HAPYIICHBI
MpaBuiia paboThHI C MaTepUaIaMu

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

2. Cpok cmaum oty€ra. 1 6amt — oTuér
CIaH Ha 3aHATUU M0 pacnucaHuto. ()
0aJJI0B — OTYET CAaH C OMO3JaHUEM JI0 2
Hemenb. MUHYC 1 0ai oT4éT caaH ¢
OIo34aHueM B 2 U 0oJiee Heleb.

3. KauectBo oopmienus oruéra. 3
Oayta — paboTa BBITOJTHEHA B TIOJTHOM
o0beMe (3aITOJIHEHBI BCe HEOOXOAMMbIC
pasessl) pacueTHO-Tpaduueckas 4acTh
BEITIOJTHEHA 0€3 OMINOOK, BEIBOT
COCTABIICH C YYETOM aHalu3a
PE3yJIbTaToOB SKCIIEPUMEHTA.
JlonyckaeTrca Hanuuue 1-2
HE3HAYUTEITHHBIX OMIHNOOK, KOTOPBIC
CTYJIEHT MOXXET CaMOCTOSTEIHHO
YCTPaHUTh. 2 Oala — paboTa MOTHOCTHIO
odopmIieHa, HO UIMEIOTCS
HECYIIECTBEHHBIC ONIMOKH B
pacueTHOW/TpaduyuecKoi/onucaTeTbHON
JacTSX paOOThI UITU B BBIBO/IAaX. B memom,
OTBETHI ABJIAOTCS BepHbIMU B 80%
ciydaeB. 1 6amrn — pabora opopmiieHa
JaCTUYHO, JTMOO BBITIOJHEH HE CBOM
BapHaHT 3aJlaHus. B paboTe mpuBeIeHBI
OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U
muib B 60 % ciydaeB OTBETHI SIBISIOTCS
BepHBbIMU. PacueTHo-rpaduueckas yacTb
paloThI BHITMIOJIHEHA C TPYOBIMHU
oImMOKaMu, TOMYIIEeHBI OIUOKH B
YPaBHEHHUSX XUMUYECKHUX PEAKITHH,
BBIBOJIBI HE/JAaCTUYHO OTPAXKaIOT (PaKT
TOCTHIKEHUS 1€ pabOThI

Texyuuit
KOHTPOJIb

KonTponbHas
pabora
"CtpoeHue
aTOMOB U
MepUOANYECKUI
3aKoH"

Ha BbIMoHeHNE KOHTPOIBHOU PabOThI
orBoaUTCA 20 MUHYT.

B Guere 4 3ananus (2 TECTOBBIX
3a/1aHusI C BBIOOPOM OJTHOTO
MpaBUIILHOTO OTBETA, 2 3aJJaHUs CO
cBOOOJIHBIM OTBETOM). MakcumalbHas
olLleHKa 5 0asioB. 3a Kax/10€ BEpHO
BBITIOJITHEHHOE TIEPBOE 3a7jaHue - 3 Oaia,
BTOpOE - | Gas1, TpeThe U YeTBEPTOE - 110
0,5 6amta. YacTUYHO MpaBUIbHBIA OTBET

3a nepBoe 3ajanue - 1,5 6anma, 3a BTopoe

ODK3aMCH




- 0,5 3amanue (11000€) HE BBITOIHEHO
WK BBITIOJTHEHO He BepHO - 0 0aioB.

Texkymmii
KOHTPOJIb

KonTponpHas
pabora
"Xumuaeckas
TepMOJMHAMHUKA.
Xumuueckast
KHUHETHKA U
paBHOBecue"

10

Ha BbInonHeHne KOHTPOIbHON padOThI
orBoauTcs 30 MuUH.

KonTponpsHas paboTta cocTout u3 2
KOMITJIEKCHBIX 3a1ad (1 3axa4a 1o reme
"Xumuueckas TepMoguHamMuka', 1
3aj1ada 1o teme "XuMuyeckas KUHETHKa
1 paBHOBecHe'") cO CBOOOHBIM OTBETOM.
3a Ka)Kblii BEPHO PEILIEHHBINA ITyHKT
3a/1a4M CTYJIEHT mosrydaeT 1 6amt. 3a
[TyHKT PEIICHUs, B KOTOPOM JOIyIlI€Ha
ommOKka 0ael He HauncsroTcs (0
0aIoB).

OK3aMCH

JlaGoparopHas
pabora

JlaGopatopHas
pabota
"Kunernka
XUMHYCCKUX
peaxkuuii"

1. Yuactue B mabopaTopHOM
MpakTHKyMe. | 6ayu1 — SKCIIEpUMEHT
MPOBEIEH M0 METOIMKE JTa00paTOPHBIX
paboT C y4eTOM TEeXHUKHU 0€30MacHOCTH
W TIpaBUI pabOTHI C

MaTepraiamMu 1 ooopynoanuem. 0
0au1oB — paboTa He
BBITIOJTHSUIACKH/BBITIOHSIIACH YACTHYHO
WIH B X0/1e pabOTHI ObUTH HAPYIICHBI
npaBuiia paboThI ¢ MaTepruaIaMu

1 000pYyIOBaHUEM, TEXHUKHU
0€301acCHOCTH, YTO IIPUBEIIO K
HEUCTIPABHOCTH M BBIXOLYy U3 CTPOS
000pyOBaHMs, 3aTPS3HEHUIO PEAKTHBOB
VI TIOPYH MaTepuasoB.

2. Cpok cmaum otu€ra. 1 6amn — oTuér
C/IaH Ha 3aHSATUU MO pacnucanuio.
0aJuIOB — OTYET ClIaH C OTO3aHUEM JI0 2
Helenb. MUHYC 1 0ai oT4€T caaH ¢
OMo3JaHueEM B 2 U OoJiee He/Ieb.

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 YYETOM aHaN3a
pE3yIABTaTOB SKCIIEPUMEHTA.
JlomyckaeTcst Hamuume 1-2
HE3HAYUTETIBHBIX OIIMOOK, KOTOpBIE
CTYICHT MOXXET CaMOCTOSITEIIEHO
YCTPaHUTh. 2 Oaia — paboTa MOTHOCTHIO
odopmIieHa, HO UMEIOTCS
HECYIIeCTBEHHbIE OIIMOKU B
pacueTHON/TpaduyecKoit/onucaTeIbHOM
JacTax paOOThl WU B BhIBO/IaxX. B memom,
OTBETHI SIBJIAIOTCS BepHBIMU B 80%
ciyudaeB. 1 6amn — pabora oopmiieHa
JACTHYHO, JTHOO BBITTOJHEH HE CBOM
BapHaHT 3a/laHus. B paboTe mpuBeeHbI
OTBETHI HA ITOCTABJICHHBIE BOIIPOCHI U
b B 60 % ciydaeB OTBETHI SIBISIOTCS

BepHbIMU. PacueTHo-rpaduueckas yacTb

OK3aMCH




paloThI BHITMIOJIHEHA C TPYOBIMHU
oImMOKaMu, TOMYIIEeHBI OIUOKH B
YpaBHEHHSIX XUMHUUECKHUX pEaKIuii,
BBIBOJIBI HE/JAaCTUYHO OTPAXKaroT (PaKT
TOCTHMIKEHUS 11eNI pabOThI

Ha BbINIOJTHEHUE KOHTPOJIBHON paboThI

KonTponbHas
" oTBOAMUTCS 20 MUHYT.
pabora "CrnocoOsl
B Omnere 3 3amaun. MakcumanbHas
BBIPKEHUS
Texyuit KOHIEHTPALIHH orieHka 5 6amos (1 3amada - 1 6amn, 2 u
Y P 3 3amauu - o 2 6anna). YacTuaHO PK3aMEH
KOHTPOITb pPacTBOPOB.
peleHHas nepsas 3a1a4da - 0,5 6anna,
KonnuraruBHbie
N BTOpasi WK TpeThs - 1 O6ai; 3aaa4a He
CBOICTBa
" BBHITIOJTHCHA VT BBITIOJTHEHA HE BepHO - 0
pacTBOPOB
0anoB.
1. Yuactue B mabopaTopHOM
MpakTHKyMe. | 6ayu1 — SKCIIEpUMEHT
MPOBEIEH M0 METOIMKE JTa00paTOPHBIX
paboT C y4eTOM TEeXHUKHU 0€30MacHOCTH
W TIpaBUI pabOTHI C
MaTepraiamMu 1 ooopynoanuem. 0
0au1oB — paboTa He
BBITIOJTHSUIACKH/BBITIOHSIIACH YACTHYHO
WIH B X0/1e pabOTHI ObUTH HAPYIICHBI
MpaBwia pabOTHI ¢ MaTepHUaIaMu
1 000pYyIOBaHUEM, TEXHUKHU
0€301acCHOCTH, YTO IIPUBEIIO K
HEUCTIPABHOCTH M BBIXOLYy U3 CTPOS
000pyIOBaHUs, 3aTPSI3HCHUIO PEAKTHBOB
VI TIOPYH MaTepuasoB.
2. Cpok cmaum otu€ra. 1 6amn — oTuér
JlaboparopHas C/IaH Ha 3aHSATUU MO pacnucanuio.
pabora 0aJJTIOB — OTYET CJIaH C OTIO3IaHUEM JI0 2
"[IpuroroBnenue Helenb. MUHYC 1 0ai oT4€T caaH ¢
pacTBOpOB OT03/1aHueM B 2 U OoJiee HEeleb.
JlaboparopHas 3aJlaHHOM 3. KauectBo odopmiienus oruéra. 3 o K3aMer
pabora KOHIICHTpAIl1H. Oayia — paboTa BBINOJHEHA B TIOJTHOM
[Iposepxka o0beMe (3armoHEeHbI Bce He0OXOMMbIe
KOHIICHTpaIiH pa3zelbl) pacueTHO-TpaduyecKas 9acTh
MIPUTOTOBIEHHOTO BBHITIOJTHEHA 0€3 OIINOOK, BHIBOT
pactBopa" COCTABJICH C YYETOM aHaJIn3a

pE3yIABTaTOB 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/IaxX. B memom,
OTBETHI SIBIISIOTCS BepHBIMU B 80%
ciyudaeB. 1 6amn — pabora oopmiieHa
JACTHYHO, JTHOO BBITTOJHEH HE CBOM
BapHaHT 3a/laHus. B paboTe mpuBeeHbI
OTBETHI Ha TTOCTABJICHHBIC BOIIPOCHI H
b B 60 % ciydaeB OTBETHI SIBISIOTCS

BepHbIMU. PacueTHo-rpaduueckas yacTb




paloThI BHITMIOJIHEHA C TPYOBIMHU
oImMOKaMu, TOMYIIEeHBI OIUOKH B
YpaBHEHHSIX XUMHUUECKHUX pEaKIuii,
BBIBOJIBI HE/JAaCTUYHO OTPAXKaroT (PaKT
TOCTHMIKEHUS 11eNI pabOThI

JlaGopaTtopHas
pabora

JlaboparopHas
pabora
"Onpenenenue
’KECTKOCTH BOIBLI"

1. Yuactue B mabopaTopHOM
MpakTHKyMe. 1 6ayu1 — SKCIIEpUMEHT
MPOBEEH 10 METOIMKE JTa00paTOPHBIX
paboT C y4eTOM TEeXHUKH 0€30MacHOCTH
W TIpaBUI pabOTHI C

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

1 000pYyIOBaHUEM, TEXHUKHU
0€3011acCHOCTH, YTO PUBEIIO K
HEUCTIPABHOCTH M BBIXOILYy U3 CTPOS
000pYIOBaHMUS, 3aTrPSI3HCHUIO PEaKTHBOB
VI TIOPYH MaTepUasoB.

2. Cpok cmaum oty€ta. 1 6amt — oTuér
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 BBIOJHEHA B TIOJTHOM
o0beMe (3aIOJIHEHBI BCE HEOOXOAMMbIC
pasessl) pacueTHO-Tpaduueckast 4acTh
BBHITIOJTHEHA 0e3 OMINOOK, BEIBOT
COCTaBJICH C YYETOM aHan3a
PE3yIBTaTOB PKCIIEPUMEHTA.
JlommyckaeTrca Hanuuue 1-2
HE3HAYUTETHHBIX OMIHMOOK, KOTOPBIE
CTYJICHT MOXXET CAMOCTOSTEIIBHO
YCTpaHUTh. 2 Oaa — paboTa MOTHOCTHIO
odopmIleHa, HO UMEIOTCS
HECYIIECTBEHHBIE OIIMOKU 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 ITOCTABJICHHBIC BOIIPOCHI U
b B 60 % ciydaeB OTBETHI SIBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acTh
paloThI BHIMOJIIHEHA C TPYOBIMHU
ommrOKaMu, TOMYIIEeHBI OIUOKH B
YPaBHEHHUSX XUMUYECKHUX PEaKITH,
BBIBOJIBI HE/JACTHYHO OTPAXKAIOT (PaKT
TOCTIDKEHUS 1IeNTd PabOThI

ODK3aMCH

JlabGoparopHas
pabota

JlaGoparopHas
pabora
"PacTBOpBI
AIIEKTPOJIUTOB.

1. YuacTue B 1a00paTopHOM
pakTUKyMe. 1 6ania — SKCIepUMEHT
MPOBENEH 110 METOMKE 1a00paTOPHBIX

paboT C y4eTOM TEXHUKH 0€30MacHOCTH

OK3aMCH|




Peakuuu oomeHa
B pacTBOpax
ANIEKTPOJIUTOB"

U TIpaBUII pabOTHI C

MarepuagamMu U o0opynoBaHuem. 0
0amnoB — paboTa He
BBITTOJTHSTACKH/BBITTOJIHSIACH YACTUIHO
WK B X0/1¢ PabOTHI ObUTH HAPYIICHBI
npaBuiia paboThI ¢ MaTepruaIaMu

1 000pYyIOBaHUEM, TEXHUKHU
0€301acHOCTH, YTO TIPUBEJIO K
HEUCTIPABHOCTH M BBIXOILY U3 CTPOS
000pyIOBaHNs, 3aTPSI3HEHUIO PEAKTHBOB
VI TTIOPYH MaTepUasoB.

2. Cpok cmaum otyé€ra. 1 6amt — oTuér
CIaH Ha 3aHATUU M0 pacnucaHuto. ()
0aJuTOB — OTYET ClIaH C OTO37aHUEM JI0 2
Hemenb. MUHYC 1 0ai oT4éT caaH ¢
OIo34aHueM B 2 U 0oJiee Heleb.

3. KauectBo oopmiienus oruéra. 3
Oayta — paboTa BBITOJTHEHA B TIOJTHOM
o0beMe (3aITOJIHEHBI BCe HEOOXOAMMbIC
pasessl) pacueTHO-Tpaduueckas 4acTh
BEITIOJTHEHA 0€3 OMIMOOK, BEIBOT
COCTaBJICH C YYE€TOM aHaIn3a
PE3yIBTATOB SKCIIEPUMEHTA.
JlonyckaeTrca Hanuuue 1-2
HE3HAYUTEITHHBIX OMIHMOOK, KOTOPBIC
CTYICHT MOXKET CaMOCTOSITEIIEHO
YCTPaHUTh. 2 Oala — paboTa MOTHOCTHIO
odopmIieHa, HO UMEIOTCS
HECYIIECTBEHHBIC ONIMOKH B
pacdeTHOW/TpaduyeCcKoi/onucaTeTbHOM
JacTSX paOOThI UJTU B BBIBO/IAX. B memom,
OTBETHI ABJIAOTCS BepHbIMU B 80%
ciydaeB. 1 6amr — pabora opopmiieHa
YaCTUYHO, JTMOO BHITTOJIHEH HE CBOM
BapHaHT 3aJlaHusl. B paboTe mpuBeIeHBI
OTBETHI Ha MMOCTABJICHHBIE BOTIPOCHI U
muib B 60 % cirydaeB OTBETHI SIBISIOTCS
BepHbIMH. PacueTHO-rpadndeckas 4acTb
paloThI BHIMIOJIHEHA C TPYOBIMHU
oImMOKaMu, TOMYIIECHBI OIUOKH B
VPaBHEHHUSX XUMUYECKHUX PEAKITHH,
BBIBOJIBI HE/JAaCTUYHO OTPAXKaIoT (PaKT
TOCTHMIKEHUS 11eNIN pabOThI

JlaGoparopHas
pabora

JlaGopatopHas
pabora
"T'uaponus
cosnei"

1. YuacTue B 1abopaTopHOM
npakTuKyme. 1 6aymr — SKCIIepUMEHT
MPOBENEH 110 METOMKE J1a00paTOPHBIX
paboT C y4eTOM TEeXHUKH 0€30MacHOCTH
U TIpaBUII pabOTHI C

MarepHuagamMu U ooopynoBaHuem. 0
6au1oB — paboTa He
BBITTOJTHSUTACKH/BBITIOIHSIIACH YACTUIHO
WIK B X071€ paOOThl ObUTH HapyIIEHBI
npaBuiia paboTHI ¢ MaTepruaIaMu

1 000pyJOBaHUEM, TEXHUKH
0€301acCHOCTH, YTO PUBEIIO K

HCHUCIIPABHOCTHU U BBIXOAY U3 CTPOA

OK3aMCH|




000pyI0BaHUs, 3arPSI3HEHUIO PEaKTHBOB
WA TIOPYH MaTepPHAaJIOB.

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
0ana — paboTa BHITIOTHEHA B TTOTHOM
o0BbeMe (3armoTHeHBI BCe HEOOXOIUMBbIE
paszenbl) pacyeTHO-rpadudecKas 4acTb
BBLINOJIHEHA 0€3 OIHMOOK, BEIBOI
COCTaBJICH C YYETOM aHan3a
PE3yJIBTaTOB AKCIIEPUMEHTA.
[lonyckaetcst Hamuuue 1-2
HE3HAYUTEIHHBIX OMTUOOK, KOTOpPhIC
CTYZIEHT MOXXET CaMOCTOSITEIIHHO
yCTpaHUTh. 2 6aia — paboTa MOTHOCTHIO
odopmiieHa, HO UMEIOTCS
HECYIICCTBEHHBIC OITHMOKH B
pacueTHo/Tpaduueckoii/onucaTeIbHON
JacTsX pabOThI WM B BBIBOZIaX. B 11emmom,
OTBETHI ABISAIOTCA BepHBIMU B 80%
ciydaeB. 1 6amn — pabora odopmiieHa
JaCTUYHO, JTHOO BBITTOJIHEH HE CBOM
BapHaHT 3a/aHus. B pabore mpuBeneHs!
OTBETHI Ha TTOCTABJICHHBIE BOMIPOCHI U
s B 60 % cirydaeB OTBETHI SIBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
PabOTHI BHITIOJHEHA C TPYObIMU
omrOKaMu, OMyIIEHBI OUTHOKU B
YpaBHEHHSIX XUMHUYECKHUX PEaKIUi,
BBIBOJIBI HE/9ACTHYHO OTPAXKAIOT (PaKT
MOCTHIKEHUS 1IN PabOThI

Ha BbInonHeHne KOHTPOIbHOU padoThI
OTBOJUTCS 25 MUHYT.
B Ounere 4 3aganus (1, 2 u 4 3aganus -

KonTponpHas
. " OLICHMBAIOTCA MaKCUMaIbHO B 1 Gamr; 3
Texymmii | pabora "Peakiumn
10 3amanue - 2 6amia). YactuaHo PK3aMEH
KOHTPOJIb | MIOHHOTO OOMEHa, .
o MpaBUJIBHBIN OTBeT 3a 1, 2 1 4 3agaHus -
THUAPOJIH3 COJIeH
0,5 6amna; 3a 3 3aganue - 1 0am;
3aJJaHUE HE BBHITIOJTHEHO WM BHITIOJTHEHO
He BepHO - () 6aoB.
1. Yuactue B 1abopaTtopHOM
MpakTHKyMe. 1 6ain — SKCIepUMEHT
MPOBEIEH 110 METOINKE JTa00PaTOPHBIX
paboT ¢ y4eTOM TEXHHUKH 0€30MacHOCTH
W TIpaBuiI paboTHI C
JlaboparopHas P P
MaTepuaiamu u obopynoBanueM. 0
JlaGopaTopHas pabora
11 " 0ayoB — paboTa He DK3aMeH
pabora Kopposus
. BBITIOJTHSJIACH/ BBITTOTHSAIACH YaCTHYHO
METaJIJIOB

WM B X071€ paOO0THI ObUIM HAPYIIEHbI
npaBuia paboThl ¢ MaTepuaIaMu

1 000pyIOBaHHUEM, TEXHUKHU
0€301acHOCTH, YTO MPHUBEJIO K
HEUCIPAaBHOCTHU M BBIXOJLy U3 CTPOS




000pyI0BaHUs, 3arPSI3HEHUIO PEaKTHBOB
WA TIOPYH MaTepPHAaJIOB.

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
0ana — paboTa BHITIOTHEHA B TTOTHOM
o0BbeMe (3armoTHeHBI BCe HEOOXOIUMBbIE
paszenbl) pacyeTHO-rpadudecKas 4acTb
BBLINOJIHEHA 0€3 OIHMOOK, BEIBOI
COCTaBJICH C YYETOM aHan3a
PE3yJIBTaTOB AKCIIEPUMEHTA.
[lonyckaetcst Hamuuue 1-2
HE3HAYUTEIHHBIX OMTUOOK, KOTOpPhIC
CTYZIEHT MOXXET CaMOCTOSITEIIHHO
yCTpaHUTh. 2 6aia — paboTa MOTHOCTHIO
odopmiieHa, HO UMEIOTCS
HECYIICCTBEHHBIC OITHMOKH B
pacueTHo/Tpaduueckoii/onucaTeIbHON
JacTsX pabOThI WM B BBIBOZIaX. B 11emmom,
OTBETHI ABISAIOTCA BepHBIMU B 80%
ciydaeB. 1 6amn — pabora odopmiieHa
JaCTUYHO, JTHOO BBITTOJIHEH HE CBOM
BapHaHT 3a/aHus. B pabore mpuBeneHs!
OTBETHI Ha TTOCTABJICHHBIE BOMIPOCHI U
s B 60 % cirydaeB OTBETHI SIBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
PabOTHI BHITIOJHEHA C TPYObIMU
omrOKaMu, OMyIIEHBI OUTHOKU B
YpaBHEHHSIX XUMHUYECKHUX PEaKIUi,
BBIBOJIBI HE/9ACTHYHO OTPAXKAIOT (PaKT
MOCTHIKEHUS 1IN PabOThI

Ha BbInonHeHne KOHTPOIbHOU padoThI
orBoauTCs 20 MUHYT.

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

BepHo 3anucanbl ypaBHEHUs

KontponsHas JIEKTPOAHBIX PEAKLNHN ISl IByX Ccpef - 2
12 Texymmii pabota oaia (o 0,5 6asura 3a kaxaoe u3 4-x S K3AMEH
KOHTPOJIb "Koppo3zus YpaBHEHUH).
MeTaIoB" YKa3zaHbl IPOIYKTHI KOPPO3UH (1151
Ka)X7I0M cpenpl) - 2 6aa (mo 1 Oamty
TUTST KQXKIOU Cpeibl).
Omnpenenen Matepual JOKaJIU3aluu
KaTOAHOTI0 Mporiecca (sl KUCION
cpenpl) - 0,5 6ama
Onpenenex Tun nokpeitus - 0,5 Gana.
JlaGoparopHas 1. YuacTue B 1a00paTopHOM
pabota "Xumus MpakTUKyMe. 1 6ania — SKCIepUMEHT
13 JlaGoparopHasi| KaJbLHs U €ro MPOBENEH 110 METOMKE 1a00paTOPHBIX S K3AMEH
pabora COCTMHECHHUIA. paboT C y4eTOM TEeXHUKHU 0€30MacHOCTH
XuMUS KpeMHUS U TIpaBUJI pabOTHI C
U €r0 MaTeprajamMu u ooopynoanuem. 0




coequHeHnin"

0amnoB — paboTa He
BBITOJTHSTACKH/BBITTOJIHSIACH YACTUIHO
WK B X0/1e PabOTHI ObUTH HAPYIICHBI
npaBuiia paboThI ¢ MaTepruaIaMu

1 000pYyIOBaHUEM, TEXHUKHU
0€301acHOCTH, YTO TIPUBEJIO K
HEUCTIPABHOCTH M BBIXOILY U3 CTPOS
000pyIOBaHMs, 3aTPSI3HEHUIO PEAKTHBOB
VI TTIOPYH MaTepUasoB.

2. Cpok cmaum otu€ra. 1 6amt — oTu€r
CIaH Ha 3aHATUU MO pacnucaHuto. ()
0aJuTOB — OTYET ClIaH C OTO37aHUEM JI0 2
Hemenb. MUHYC 1 0ai oT4éT caaH ¢
OI034aHueM B 2 U 0oJiee Heleb.

3. KauectBo oopmienus oruéra. 3
Oayta — paboTa BBITOJTHEHA B TIOJTHOM
o0beMe (3aIT0JIHEHBI BCE HEOOXOAMMbIC
pasessl) pacueTHO-TpaduuecKas 4acTh
BEITIOJTHEHA 0€3 OMIMOOK, BEIBOT
COCTaBJICH C YYE€TOM aHalin3a
PE3yIBTATOB SKCIIEPUMEHTA.
JlonyckaeTrca Hanuuue 1-2
HE3HAYUTEITHHBIX OMIHMOOK, KOTOPBIC
CTYICHT MOXKET CaMOCTOSITEIIbHO
YCTPaHUTh. 2 Oala — paboTa MOTHOCTHIO
odopmIieHa, HO UMEIOTCS
HECYIIECTBEHHBIC OIIMOKH B
pacdeTHOW/TpaduyuecKoi/onucaTeTbHOM
JacTSX paOOThI UITU B BBIBO/IAX. B memom,
OTBETHI ABJIAIOTCS BEpHbIMU B 80%
ciydaeB. 1 6amr — pabota odopmiieHa
YaCTUYHO, JTMOO BHITIOJIHEH HE CBOM
BapHaHT 3aJlaHusl. B paboTe mpuBeIeHBI
OTBETHI Ha MTOCTABJICHHBIE BOTIPOCHI U
muib B 60 % citydaeB OTBETHI SIBISIOTCS
BepHBIMH. PacueTHO-rpadndeckas 4acTb
paloThI BHIMIOJIHEHA C TPYOBIMHU
oImMOKaMH, TOMYIIEeHBI OIUOKH B
YPaBHEHHUSX XUMUYECKHUX PEAKITHH,
BBIBOJIBI HE/JAaCTUYHO OTPAXKAIOT (PaKT
TOCTHMIKEHUS 11eNI pabOThI

14

ITpome-
JKyTOYHAst
arrecTanus

OK3aMeH

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

OK3aMCH|

15

bonyc

VYuyactue B
OJIMMITHAJIE MO
XUMUH
"[Ipomereit"

Y4acTHHK OJIMMIINAAIBI MOKET
MakcUMaJIbHO HaOpath S0 6amios. 3a
Ka)KJIbI BEPHBIM OTBET CTYACHT
nmosryqaeT 0,1%, 3a 50 mpaBHIIbHBIX
OTBETOB CTYyJEH Noiy4aer 5% Kk

TEKYILIEMY PEUTHHTY.

DK3aMCH




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun
IIPOMEKYTOYHOMN IIponenypa nposeneHus Kpurepn
OLICHUBaHUs
aTTeCTAlluN
Ha sx3aMeHe npoucXoauT olleHUBaHUE y4eOHOU e TeIbHOCTH
00y4aromuxcs 1Mo JUCIUIIMHE Ha OCHOBE MOJIY4YE€HHBIX OIICHOK 3a
KOHTPOJIbHO-PEUTUHIOBBIE MEPONPUATHUS TEKYILIEIO KOHTPOJISL.
[TpoxoxxaeHue sK3aMeHa He SIBIISETCS 00s3aTeNIbHBIM
MmepornpustueM. MiToropas olieHKa MOXKET ObITh BhICTaBJICHA
CTYZIEHTY I10 UTOraM TeKy1ero kourposs. IIpu Hecormacuu ¢
oueH};f([)ﬁ czyzleHT npnrnam};euTcsl Ha yCI;HBIﬁ BKIL)’,aMeH. Crynenram B coorsercTaun ¢
JK3aMeH mm. 2.5, 2.6

Ha TMOATOTOBKY OTBETa OTBOAUTCS 60 MUHYT. DK3aMEHAllMOHHbIN
OUJIET COCTOUT U3 3 BOIPOCOB, B KaXKIOM M3 KOTOPBIX €CTh
TEeOopeTuYecKas U npakrudeckas yactb. [Ipu orBere sx3ameHarop
MOXeET 33/1aBaTh dK3aMEHYIOILEMYCsl HalpaBIIIOLINe U
YTOUHSAIOIIKE BONPOCHL. B cilydae criopHOH OLIEHKH PK3aMEHATOp
MOJKET 3aJaBaTh JOIMOJHUTEIbHbIE BOIIPOCHI 10 BCEMY H3y4aeMOMY

[Tomoxxenus

6.3. Ilacopt poHAA OLIEHOYHBIX CPEACTB

Ne KM

KommereHImu Pesynbrarsr o0yueHus 1121314lsl6[7(8lol10(11]12[13(14]15

3HAET: OCHOBHBIC XUMUYECKUE CUCTEMBI B (PU3UKO-
XUMUYECKHE MPOLECCHI, JIEKAITUE B OCHOBE COBPEMEHHOM
TEXHOJIOTUH MTPOU3BOICTBA CTPOUTEIHHBIX MAaTEPHUAIIOB U
KOHCTPYKLMI

YMeeT: MpaKTU4eCKH UCIIOJIb30BaTh METOIbI
TEOPETHUYECKOTO U AKCIIEPUMEHTAILHOTO UCCIICI0BAHUS B
OIIK-1 podeCCHOHATBLHON IeITEIbHOCTH 1 B TIOBCETHEBHOM H A
PKW3HH; PeIaTh 33/1a4M TUCHUIIIMH €CTeCTBEHHOHAYYHOTO
[UKJIa C UCIIOJIb30BAaHUEM CIPABOYHOIO MaTepuaia

OIIK-1

lMeeT npakTU4YECKHUH OMBIT: IPOBEAECHUS XUMHUYECKOTO
HKCIEPUMEHTA

TumnoBbie KOHTPOJIBHBIC 3aJaHUS IO KAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

Ho P R

OIIK-1

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE O0ecredeHUue TUCHUITIMHBI

IMeuyaTHasi yueOHO-MeTOAUYECKAS JOKYMEHTALUSA
@) OCHOBHAs IUMEPAMYPA:
1. Koposun, H.B. O6mas xumus [Tekcrt]: yueOnuk / H.B. KopoBun.- M.:
Bricmas mikoma, 1998.- 559c.: ui.

0) OononIHUMENbHASL IUMePamypa.:
1. TI'munka, H.JI. O6mas xumus [Tekcr]: yaeOnuk / H.JI. I'munka; mox pen.
B.A. ITonikoBa, A.B. ba6koBa.- 17-¢ u3n., mepepad u gom.- M.: FOpaiit, 2010.-
886¢.- (OCHOBBI HAyK).

8) omeyecmeenHbvle U 3apydedcHble HCYPHATLL N0 OUCYUNIUHE, UMerowuecs 8 bubruomexe:
1.  Xwumus u xu3sb / Hayd.-nomyn. xypuan PAH. — M.




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

3. M3Bectus BbICIIUX YUEOHBIX 3aBEICHUI. XUMUS M XUMUYECCKAs
TEXHOJIOTHUS : Hay4.-TeXH. )XypH. / M-Bo 00p. u Hayku Poc. denepanuu, MBan. roc.
XUM.-TE€XHOJI. YH-T.. - UBaHOBO, 1958-. -

4. Bectauk KOxHO-YpallbcKoro rocyaapcTBeHHOTO yHUBepcuTeTa / FOx.-
VYpan. roc. yu-1; FOYpI'Y. - Uensbunck : U3narensctBo FOYpI'Y, 2001-. -. URL:
http://vestnik.susu.ac.ru/

5. Pedeparusnsbie xxypHanst BUHUTU : coopuuk / Beepoccuiickuit
MHCTUTYT HayyHOU U TexHuueckor nudopmanuu (BUHUTH). - M. :
Bcepoccuiickuii MHCTUTYT HayyHOU U TexHU4eckoi nuudopmanuu, 2011-2013. - 1
ANEKTPOH. onT. quck (CD)

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1.  CkopocTh XMMHUYECKHUX peakluil. XUMUUECKOE paBHOBECHE: yueOHOe
nocooue / E.M. Mamoruna, O.B. PakoBa. — UensOunck: M3garenbckuii meHTp
IOYpl'Y, 2014. — 29 c.

2.  KuHeTHka XMMHUYECKHUX PEaKIUi: TECTOBBIC 3aJIaHUs JJIs
caMocCToATeNbHOM paboThl cTyneHToB. CocraBurens E.M. Mamoruna. —
Yensounck: Uznarensckuii entp FOYpl'Y, 2015. —34 ¢

3. DieMeHTbl XMMUYECKOW TEPMOJUHAMUKH B KypCe XUMUU: yueOHOE
nocobue / O.H. I'pyba, E.M. Mamoruna, A.H. Edppemos. — YUensOuHck:
N3parensckuii nentp FOVYpI'Y, 2025. - 48 c.

4.  Peakumu B pacTBOpax dJIECKTPOJIUTOB: 3aJaHUSI JJIsl CAMOCTOSITEIbHOM
pabotsl / E.M. Mamotuna, O.B. PakoBa. — Yensiounck: M3narenbckuit ieHTp
IOYpl'Y, 2012. - 50 c.

5. DneKTpoHHbIE CTPYKTYpbl aTOMOB. [lepuoanueckas cuctema
anemenToB JI.1. Menpaeneena: yue6. mocodue / M1.B. Kprokona, I'.I1. JKuBoroBckas,
JI.A. CunopenkoBa, }0.C. [IBopsmuna. — Yensounck: Uza. FIOYpI'Y, 2004. — 69 c.

U3 HUX: y4ebHO-Memoouueckoe obecneuerue camocmoamenbHol pabomol cmyoeHma:

1.  CkopocTb XUMHUYECKHX peaklnii. XUMHUECKOE PaBHOBECHE: yUeOHOE
nocobue / E.M. Mamotuna, O.B. Pakosa. — Uensiounck: M3natenbckuii HEHTP
HOYpl'Y, 2014. - 29 c.

2. KuHeTHKa XMMHUYECKHUX PEAKIIMil: TECTOBBIC 3aIaHUS JIJIs
caMmocToATeNbHON padoThl cTyneHToB. CocraBurens E.M. Manmotuna. —
Yensounck: Uznarensckuit nentp FOYpl'Y, 2015. —34 ¢

3.  DneMeHTbl XUMUYECKOW TEPMOJUHAMUKH B KypCce XUMUU: yueOHOE
nocobue / O.H. I'pyba, E.M. Mamoruna, A.H. Ebpemos. — UensOuHck:
N3parensckuii uentp IOVYpI'Y, 2025. - 48 c.

4.  Peakuuu B pacTBOpax 3JEKTPOJIMUTOB: 3aJIaHUs JJIsI CAMOCTOSITEIbHON
pabotel / E.M. Mamotuna, O.B. PakoBa. — Yensiounck: M3narenbckuii ieHTp
HOYpI'Y, 2012. - 50 c.

5. DnekTpoHHbIE CTPYKTypbl aroMOB. [lepuonnueckas cucrema
anementoB .M. Menpeneena: yue6. mocodue / M1.B. Kprokona, I'I1. JKuBoroBckas,
JILA. Cunopenkona, FO.C. [Isopsmuna. — Yensounck: Uza. FOYpI'Y, 2004. — 69 c.

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs



HanmenoBanue

No Bz peeypeas | bubnuorpaduueckoe onrcanue
JUTEPATyphl | DIEKTPOHHOM
dhopme
DIEKTPOHHBIE CTPYKTYphI aTOMOB. [leproanueckas cucteMa 3J1€MEHTOB
HMOiTOOéIPII/I:Z;I;He z::f;;ecxne JI.11. MenneneeBa: yue6. mocobue / U.B. Kprokona, I'.I1. )KuBoroBckas,
CAMOCTOSITEbHOM|MaTEpHAHI JI.A. CunopeHkoBa, IOC JBopsimaa. — Yensiounck: Uzn. FOYpI'Y,
60TbI CTyCHTa [Ka(enps! 2004. — 69 c. https://ietn.susu.ru/wp-
pa YA AP content/uploads/2017/11/Ctpoenue-aroma.pdf
Merommueckue  [YeGHO- DKuorosckas, I11. DnemMeHThl XMMHYECKON TEPMOANHAMUKH B Kypce
HocoGHs s P —— obmieit xumun: yue6. nocoodue / I.I1. XKuBorosckas, JI.A.
CAMOCTOSTEbHOM|MaTEpHAHI Cunopenxkosa, O.H. I'py6a. — Uensounck: Uza. OYpI'Y, 2007. — 46 c.
https://ietn.susu.ru/wp-content/uploads/2017/11/Xumudeckas-
paboTHI CTyeHTa [Kadeapbl
TepMoanHaMuKa.pdf
DNEKTPOXUMUIECKHE TIPOIeCChl: yueOHoe mocobue / I'I1.
?:i?g;:;;iﬂe z::(?;p?t;ecxne JKusotosckas, E.B. lllapnaii, JI.A. Cunopenkosa, E.I. AnTomkuna. —
CAMOCTOSTEbHOM|MaTEpHATHI Uensounck: U3narensckuii nentp FOYpI'Y, 2010. — 66 ¢
6 https://ietn.susu.ru/wp-content/uploads/2017/11/9nekTpoXuMUveCcKHe-
padoTLI CTyIeHTa KahepE! mporecchl.- YaeOHnoe-mocooue. pdf
MeTommueckiie Kproxosa 1.B., I'ypnes B.I'., Cunopenkona JI.A. Teopetuueckue
HocoGHs s DNEKTPOHHBIA |[0CHOBBI MPOTPECCUBHBIX TEXHOJIOTHH: yueOHOE TTOCOOUE TTO/I. PEeI.
. [KaTajor n.T.H. B.I. I'ypnena. - Uensounck: U3a-so FOYpI'Y, 2003. - Y. L. - 128
CaMOCTOSATEJIbHOM FOVprY .
padoret cTyenTa http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000275579
ononHuTebHAS ObC AxmeroB, H. C. O0mas 1 HeopraHuueckasi XuMus : y4eOHHK JUTs By30B
reparypa m3narenscTBa |/ H. C. AxmeroB. — 14-e u3n., crep. — Cankr-IletepOypr : Jlanb,
Jlanp 2025. — 744 c. https://e.lanbook.com/book/481298
SEC KoposuH, H.B. O0mas xumus. Teopus u 3agaun. [DaeKTpOHHBIH
OcHoBHast . pecypc] / H.B. Koposun, H.B. Kynemos, O.H. ['onuapyk, B.K.
ureparypa Mo KampimioBa. — OnextpoH. gaH. — CII6. : Jlans, 2014. — 496 c.

http://e.lanbook.com/book/51723

[Tepedyens KCIOIB3yEMOTO MIPOTPAMMHOTO 00ECIICUCHHUS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

3. ®I'AOY BO "IOYpI'Y (HIVY)"-TIlopran "Dnexrponnsiit OYpl'Y"
(https://edu.susu.ru)(6eccpouHo)

[Tepeuens ncnoab3yeMbIX NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza nanasix BUHUTU PAH(6eccpouno)

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecreueHue AUCHUII/INHBI

Bun 3apatui

ay/l.

No

OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKEThI, KOMITLIOTEPHAS] TEXHHKA,
NpeAyCTaHOBJICHHOE IPOTPAaMMHOE 00ecIieueHIEe, UCTIONB3yEeMOEe IS

Ppa3jINIHbIX BUIOB 3aHATHI

CHCI_[I/IaJII/I3I/IpOBaHHBIe J'Ia60paT0pI/II/I AJId IIPOBCACHUA J'Ia60paT0pHLIX 3aHATUH

JlaGopatopubie [412 .
ARSI (1) 0 XMMUH, HA0OPBI XMUMHUYECKOH MOCy/bl, IPUOOPOB U PEAKTHUBOB.
Crienanu3upoBaHHbIe CTEH IbI, TAOJIUIIBI.
[Ipaktnueckue 412 |O0opynoBaHKe CiELUATN3UPOBAHHBIX XUMUYECKUX Ja0opaTopuii:
3aHATHUS U (1) [mepmopmyeckue TabIUIBI XUMHUECKUX neMeHToB J.1. MenneneeBa, TaOIuIIbI




CEMUHAapbI DIIEKTPOXMMHUYECKOTO psifia METAIIOB, TAOIUIIBI PACTBOPUMOCTH COJIEH U
OCHOBaHMH B BOZIE, KIIACCHBIE JOCKHU, CTEH/IbI U TUIAKaThl COOTBETCTBYIOIINE
TEMaTHKE 3aHATH
Texwn 202 [MynsTumenuitHas ayJUToOpus C MpeyCTaHOBICHHBIM TPOTPaMMHBIM

(1a)

obecrieueHneM, KOMIUICKT MPE3EHTAIUN 110 UCIUTUINHE.




