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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 pamxkax kypca «XuMus» paccMaTpUBAOTCA CIEAYIOIINE Pa3eIbl: XUMUYECKUE
CUCTEMBI (PacTBOPBI, IUCIIEPCHBIE CUCTEMBI, JJIEKTPOXUMUUYECKUE CUCTEMBI,
KaTaJan3aTophl U KATATMTUYECKUE CUCTEMBbI); XUMHYECKasi TEPMOANHAMUKA U KUHETHKA
(9HEpreTUKa XMMHYECKUX MPOIIECCOB, XUMHUUECKOe U (ha30BOE paBHOBECHE, CKOPOCTh
peakuuu U METOJIbl €€ PETYINPOBaHMs); pEaKLIMOHHAS CIIOCOOHOCTh BEIECTB (XUMMUSI U
NEPUOANYECKAsI CUCTEMA DIIEMEHTOB, KHUCIOTHO-OCHOBHBIE U OKHUCIIUTEIBHO-
BOCCTAHOBUTEIbHBIE CBOKCTBA BEILIECTB, XUMUYECKASI CBSI3b); XUMUYECKHUI MPAKTUKYM.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommnieTeHIIun) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: cBOICTBa XUMUYECKHX 3JIEMEHTOB U UX
COEMHEHUH, COCTABIISIIOIUX OCHOBY

CHUCTEMBI U (PUBHKO-XUMUYECKHE MPOIECCHI,
JIe)Kale B OCHOBE COBPEMEHHOU TEXHOIOTUN
MPOU3BOJICTBA CTPOUTENIHHBIX MAaTEpPUAIOB U
KOHCTPYKIIHI

'YMeeT: MpaKTHUeCKU UCIIOJIb30BaTh METO/IbI

OIIK-1 CniocobeH pemiars NpUKIaIHbIE 33/1a491
TEOPETHYECKOTO U SKCIIEPUMEHTAIBHOTO

CTPOMTENBHOM OTpaciv, UCHOIb3Ys TEOPUIO U

METOAbBI (I)yHI[aMeHTaJ'ILHBIX HayK o
1 B IOBCCAHCBHOMU KU3HU, pCIIATh 3a1a49U

JIMCLIUIIIINH €CTECTBEHHOHAYYHOI'O [IUKJIA C
MCII0JIb30BaHUEM CIIPAaBOYHOTIO Marepuaa
lIMeeT NpakTUYEeCKUN ONBIT: IPOBEACHUS
XMMHYECKOTO dKCIIEPUMEHTA; OPraHUu3aluu U

r100aTbHBIX KOMITBIOTEPHBIX CETSIX, 00paboTKe U
0000IIIEHUH €T0 Pe3yIETaTOB

3. Mecro aucuuniinHbl B crpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH, [Tepedens nociaeayOMMX AUCITUIIINH,
BUJIOB paboT y4eOHOro MmiaHa BUJIOB paboT

CTPOUTCIIbHBIX MATCPUATIOB; OCHOBHBIC XUMHNYCCKHUC

UCCIIEIOBaHUS B IPO(PECCHOHATBHOMN IEATENIEHOCTH

[IPOBEJICHUH JIMTEPATYPHOIO ITIOMCKA, B TOM YHUCIIE B

1.0.15 ®usuka,

Her
1.0.19 Teopernueckas MEXaHHKa




Her

Tpe60BaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,IIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA
MpCAMICCTBYIOIMUX JUCHUIIINH:

4. O0bém 1 BUABI YUeOHOI padOTHI

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

paboTHI
Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
1
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexumu (JI) 32 32
[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 16 16
JlaGopatopusbie pabotsl (JIP) 16 16
Camocmosmenvras paboma (CPC) 69,5 69,5
N3ydeHne u KOHCIIEKTUPOBAaHUE TEM U MTPOOIIEM, He 7 7
BBHIHOCHUMBIX HA JIEKLIUU
ITonroroBka K 3K3aMeHy 12,5 12.5
ITonroroBka k J1abopaTopHBIM paboTam 16 16
[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

No 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 [XuMuueckas TEpMOJIUHAMUKA 5,8 3,8 2 0
3 |XmMHueckas KNHETHKA U paBHOBECHE 8 4 2 2
4  |PacTBOpHI 22 8 6 8
5 |Crpoenue aroma. [lepuoanueckuii 3aKoH. 6 4 2 0
6  |Koppo3us metaioB 8 4 2 2
7 CrenuanbHble pa3aeiabl XUMUU 10 8 0 2
5.1. Jleknun
Ne No Kox-
rexuuulpasena HaunmenoBanue win KpaTkoe cofep:kaHne JEKIIMOHHOTO 3aHSTH BO
4acoB
1 1  |AKTyanbHOCTB Kypca. MeXIUCIUIIIIMHAPHBIE CBSI3U. 0,2




| > XuMuueckas TepMoaAnHaMuKa. TeroBsie 3PPEeKThl XUMHUUECKUX PEaKIHH. 1.8
OHTAIBINA ’
2 2 |Bropoe Hayano TepMoguHamMuKu. DHeprus [ ndoca 2
3 3 XuMuyeckas kuHetuka. CKOpoCcTh XUMUYECKOH peakuu. GaKkTopbl, BIUSIOIINE >
Ha CKOPOCTb Peakluy (KOHIIEHTpaLus, 1aBJICHHE)
4 3 daxTophl, BIUAIONINE HA CKOPOCTh PEAKINH (TeMIepaTypa). XUMUYECKOe )
paBHoBecue. [Ipunnun Jle Hlarense-bpayna
5 4 PactBopsl. TepmoanHamuka mporecca pactBopeHusi. CriocoObl BEIpaKEHUs )
KOHIIEHTPALMU pacTBOPOB. JKECTKOCTh BOABI.
6 4 [PacTBOpPBI HEWIEKTPOIUTOB. KosmmuraruBHbIE CBOKWCTBA PACTBOPOB 2
7 4 PacTBOpbI 21€KTpOIUTOB. Teopus 3MEKTPOIUTUYECKON Jucconnanuu AppeHuyca. )
CubHbIe U cilabble 2IeKTpoIuThl. Bona.
3 4 Peakinu HOHHOTO OOMEHa B pacTBOpax AeKTponuToB. OOpaTumbie, HEOOpaTUMbIE )
peakuun. ['uaponus
9 5  |®opmupoBaHHE MEKTPOHHBIX CTPYKTYP aTOMOB 3JIEMEHTOB (CTPOEHHE aTOMa) 2
10 5 [Iepronnueckuii 3aK0H U IEPUOANUECKAS] CUCTEMA XUMUYECKUX 1eMeHTOB J[. 1. )
MeHpeeeBa
17 6 OKHCITUTENbHO-BOCCTaHOBUTENbHBIE peaknn. Kopposus MetamioB. XuMudyeckas )
KOppO3HUs
18 6 :‘)J'IeKTpOXI/IMUI/I‘IeCKaSI KOppo3usi. MeTobl 3aIUThl METAJUIOB U METAININYECKUX )
KOHCTPYKIMH OT KOPPO3HH.
13 7 S-3neMueHTbI ITA rpynmnst (Be, Mg, Ca, Sr, Ba, Ra). XapakrepHbie cBoiicTBa 1 )
Ba)KHEUIINE COCTUHECHMUS.
14 7 P-3J‘I€N£€HTBI A rpynmsl (B, Al, Ga, In, T1). XapaktepHble cBolcTBa 1 )
BaKHEMILINE COCTUHEHMS.
15 7 P-anements! IVA rpynmsl (C, Si, Ge, Sn, Pb). XapakrepHsle cBoiicTBa 1 )
BaKHEHIINE COeTUHEHMSI. YIIIEpO U €T0 COETMHEHUSI.
16 7 erMgnﬁ u ero coenunenus. D-anementsl VIIIB rpynmnel Tpetsero nepuoaa (Fe, >
Co, Ni). XapakTepHble CBOHCTBA U BaKHEUIITUE COCTMHECHHMSI JKeTIe3a.
5.2. IlpakTHyecKue 3aHATHS, CEMUHAPBI
Ne Ne Kox-
HaunmenoBaHMe niM KpaTKoe COAEpKaHUE MPAKTUYECKOTO 3aHATUS, CEMUHApa BO
3aHATUsA[pa3iena
4acoB
CrexnoMeTprudecKkre pacyeTsl 0 XUMHUUECKUM YpaBHEHUSIM peakuuid. Mosb,
1 1  |mMonspHas Macca BellecTBa, MOJISPHBIN 00beM ra3za. ['a3oBeie 3akoHsI (I'eid- 2
Jltoccaxka, [1lapns, boiins-Mapuorra, ABoraapo, MenaeneeBa-Kianeiipona).
Xumuueckasi TepMonHamMuKa. TerutoBbie 2pPeKTbl XUMHUUECKUX PEAKITHIA.
Ouranenus. Cnenctus u3 3akoHa ['ecca. PacueTsr TemmoBbix 3 dexron
XUMHUECKUX PEaKUil C UCIIOJIb30BAaHUEM CIPABOUHBIX JAHHBIX U
2 2  [KOMOMHUPOBAHHEM TEPMOXMMHYECKUX YpaBHEHUH. MI3MeHeHne SHTponHH B Xoae | 2
(U3NKO-XUMHUYECKHX MpeBpamnieHnii. 1300apHOo-1U30TepMUYECKH TOTSHIUAT U
HaIlpaBJIeHUE CaMOIPOU3BOJIBHOTO IPOTEKAHUS peakuu. PacueTsl M3BMEHEHUs
pHepruu [ md6ca B X0/1e peakIiy ¢ UCIOIb30BAHUEM CIIPABOYHBIX JTaHHBIX.
XuMudeckasi KHHETUKa U paBHOBecue. CKOpOCTh XUMUUECKUX pEaKLUil. 3aKOH
NEHCTBYIOIIUX Macc. BiMsiHMe KOHLIEHTpaluny, JaBlI€HUs U TEMIIEPATyphl Ha
3 3 |cKopocTh XUMHUeCcKoi peakinu. COCTOSHNE XUMHUYECKOTO PABHOBECHS CUCTEMBI, )
KOHCTaHTa paBHOBecus. KonctanTa paBHOBecHs u dHeprus [ mooca. Cmenienue
XMMHUYECKOTO paBHOBECHS (BIMSHUE KOHLEHTPALIUU, TEMIIEPATYPbI, TaBICHMUS).
[Tpuniun Jle Hlarense-bpayHa.
4 4 CriocoObI BeIpaskeHUsI KOHLIEHTpALMK pacTBOPOB. OCHOBHBIE CLIOCOOBI >
BbIp)KEHUS] KOHIIEHTPALIMU PACTBOPOB: MacCOBBIE (MAcCOBasi 10JIsl, MOJISITIBHOCTh




[PACTBOPEHHOTO BEMIECTBA), 00hEeMHBIE (MOJSIPHOCTH, HOPMaJIbHOCTh, TUTD),
MOJIbHAS IO (peleHue 3a/1a4).

CBolicTBa pacTBOPOB HEAIEKTPOIUTOB. KoJIMraTuBHBIE CBOMCTBA PACTBOPOB.
3akoH 'enpu. 3akoH Payns. Cnencreus u3 3akona Payns. Kpuockonus u
hOymuockonus. Ocmoc. 3akoH Bant-T'odda (pemenue 3anay).

Peakiyin oOMeHa B pacTBOpax 3MEKTPOIUTOB, THAPOIN3 coseld CuiibHbIE U cilalble
HriekTposinThl. OOpaTuMble U HeoOpaTUMble peakiuu ooMeHa. CMmeleHue
XUMHAYECKOTO PABHOBECHS B 00paTUMBIX peakiusx oomena. CocraBieHme
YpaBHEHUI AUCCOLMAIMH EKTPONTOB. ['aponns coneir. CocraBneHue
YpaBHEHUI TUAPOJIN3a Coliel, onpenenenne pH cpenbl pacTBOpOB.

Crpoenue atoma. CocTaBieHUE 3IEKTPOHHBIX (POPMYIT aTOMOB 3JIEMEHTOB.
BanentHble 25eKTpoHbl. KOBaJlEeHTHOCTh aTOMOB B HOPMAJIBHOM U BO30YKJICHHOM
coctrosiHUsIX. CpaBHEHHE CBOMCTB aTOMOB AJIEMEHTOB MCXOJIS U3 UX MOJIOKEHUS B
[Teproguueckoii cucteme /.M. Menneneena.

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE peakiiuu. Koppo3us u 3ammra MeTaaioB U
CILIaBOB. THIIBI OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX PEaKUuidi. MeTobl
paccTaHOBKHU KO3(PPHUIIMEHTOB B OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKITHSX.
XUMHUECKasi, JIEKTPOXUMHUUECcKas koppo3us. [Iporiecchl npu Koppo3un MeTaIOB
C BOJIOPOTHOM M KUCITIOPOJHOM Aenossipu3anueii. OnpeneneHre npoayKToB
koppo3uu. Koppo3us MeTasisioB Ipyu KOHTAKTE JIByX METAJJIOB U CIUIABOB. MeTo1bI

3AI0UTHI MECTAJIJIOB OT KOPPO3UH. AHO,I[HBIG 1 KaTOOHBIC ITOKPBITHA.

5.3. JIaboparopHbie padoThI

Ne
3aHATHA

No
paszena

HaumeHoBaHMe WK KpaTKoe cofiep:kaHue 1a0opaTopHoi paboThI

Koi-
BO
4acoB

Kitaccsl Heopranndyeckux coeguHeHui. Llenb paboThl: 03HAKOMUTHCS C METOJAMU
MOJTyYSHHUST OKCHIOB, KUCJIOT, OCHOBaHMH (IIIeJI04YeH ), CONeH B U3yUUTh UX
CBOWCTBA.

KuneTtrnka xuMudeckux peakiuid. Lleas paboTbl: H3ydnuTh 3aBUCHMOCTH CKOPOCTH
TOMOTCHHOM XUMHUYECKOW PEaKUU OT KOHLIEHTPALUH PEArnpyOIUX BEIECTB IIPH
[MOCTOSIHHOW TEMIIepaType U OT TEMIIEpaTypsl IIPU IIOCTOSHHON Ha4aJIbHON
KOHILICHTPALMK PEarupyoINX BEIIECTB.

[IpuroroBieHue pacTBOPOB 3aJaHHON KOHLIeHTpauuu. [IpoBepka KoHIIEHTpauuu
[IPUTOTOBIIEHHOTO pacTBopa. Llesb: nomydeHre HaBbIKOB IPUTOTOBIICHUS
pacTBOPOB. 3HAKOMCTBO C METOAAMHM ITPOBEPKH KOHIIEHTPAIMH IPUTOTOBICHHOTO
pacTBOpa.

Omnpenenenue xecTKOCTH Boaibl. Llesib paboThl: SKCIIEpUMEHTAIbHOE ONpeIeieHNe
KapOOHATHOM (BPEMEHHOM) 1 00111ei HKECTKOCTH UCCIIEyeMbIX 00pa3LoB
[IPUPOJHON U XO3NUCTBEHHO-NIMTHEBOU BO/IbI. OIIpeieIeHNe IPy bl )KECTKOCTH.

Peakirin oOMeHa B pacTBOpax 3MEKTPOIUTOB. Llenb paboThl: 03HAKOMUTHCS C
METO/IaMH TOTYUYEHUs CIa0bIX KUCIOT U OCHOBAaHUU. 3yuuTh BIMSIHUE BBEICHUS
OJTHOMMEHHOTO MOHA Ha CMEIIEHHEe PAaBHOBECHSI TUCCOLIMALIUU CIIab0T0o
AeKTpoauTa. O3HAKOMUTHCS C PA3TUYHBIMU TUIIAMH PEaKIUii 0OMEHa B BOAHBIX
pacTBOpPAaX MEKTPOIUTOB.

['unponus coneit. Llens: onpenenuTs xapakTep cpebl IPU THAPOJIN3E COJIEH.
VccnenoBarh BIMsIHUE pa30aBIeHNs U TEMIEPATYpbl HA THAPOIINA3 COJIEH

Koppo3us u 3amura metayioB. Llens paboThl: M3y4UTh OCHOBHBIE THUITBI KOPPO3UH
METaJUIOB, BIUSHUE PA3INYHBIX (JAKTOPOB Ha CKOPOCTH KOPPO3UU, METOIBI
3aILUTHl METAJUIMYECKUX KOHCTPYKLIUN OT KOPPO3HH.

XUMUs KaJblUs U €r0 COEAMHEHNN. XUMUs KPEMHHUS U €ro coeauHenuit. Llens
PabOTHI: U3YUYHUTH CBOMCTBA KAJIBIUS, KDEMHUS U UX COCTMHEHUN, COCTABIISIOIINX

OCHOBY CTPOUTCIIbHBIX MaTCpHaJIOB




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

ITogsun CPC

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

peCypc

CemecTtp

Koi-
BO
JacoB

I/I3yquHe N KOHCIICKTUPOBAHHUC TEM U
npo6neM, HE BBIHOCHUMBIX Ha JICKIIUHU

Koposun, H. B. O6mas xumus Tekct yueo.
TUISL By30B 110 TEXH. HAIIPABJICHUSM U
cnenuanbHocTsM H. B. Koposun. - 11-e
u3., crep. - M.: Bricmias mikoina, 2009. -
556, [1] c. un., c. 178-181, 187-189. 'munka,
H. JI. O6mas xumus Tekct Yue0d. mocodue
U1t HexuM. crienl. By3oB H. JI. [iunka, B. A.
PabunoBuy ; [Tox pen. B. A. PabunoBuya. -
24-e u3a., ucnp. - JI.: Xumus.
Jlenunrpasackoe otaenenue, 1985. - ¢. 178-
180, 240-242, 554-560 Yraii, 5I. A. OOmas u
HeopraHuyeckasi XuMus Yue0. Uit By30B 10
HaIlpaBJICHUIO U crienuanbHOoCTH "Xumus"
. A. Yrait. - 4-e uzn., crep. - M.: Briciias
mkoja, 2004. - c. 141-144, 155-156

HOI[]"OTOBKa K ODK3aMCHY

KoposuH, H. B. O6mas xumus: y4eo. 1is
BY30B 110 TEXH. HAIPABJICHUSAM U
cneuuanbHocTsM/ H. B. Koposum. - 11-¢
u3., crep. - M.: Boiciias mikona, 2009. - c.
4-556 I'mmuka, H. JI. O0mas xumusa: Yue0.
rmocoowue s HexuM. cretl. By30B H. JI.
[unka, B. A. Pabunosuu ; [lox pexn. B. A.
PabunoBuua. - 24-¢ uz., uctp. - JI.: Xumusi.
Jlenunrpaackoe oraenenue, 1985. - c. 39-
56, 59-105, 166-204, 213-218, 231-263,
279-293. Vraii, 5. A. Obmas u
HeOpraHuyeckas Xumus Y4aeO. I By30B 110
HaIlpaBJICHUIO U crienuaibHoCcTy "Xumus"
. A. Yraii. - 4-e uzn., crep. - M.: Beiciias
mkoja, 2004. - ¢. 23-55, 121-143, 152-170.

12,5

[ToaroroBka k JaboparopHbIM paboTam

PyKOBOACTBO K 1Ta00OpaTOpHBIM paboTaM 1o
obmeit xumuu [Teker] Y. 1 yue6. mocodbue
1. B. Kprokosa, JI. A. Cunopenxosa, I I1.
DKusotoBckasi, B. A. Cmouko ; nox pen. 3.
. Utkuca ; Yens6. roc. TexH. yH-T, Kad.
O6mas xumus ; FOYpI'Y. - YUensaOunck:
M3parensctBo UI'TY, 1997. - ¢. 13-16, 33-
39, 45-48, 56, 64-66, 69-70.
DIEKTPOXUMUYECKHE MTPOLIECCHI: YdeOHOe
nocoowue / [.I1. )KuBorosckas, E.B. [llapnai,
JLLA. CunopenkoBa, E.I'. AHTomkuna. —
Uensiounck: Wznarensckuii nentp FOYpl'Y,
2010. — c. 42-46.

16

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.

18




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

coeqrHeHnin"

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 Nel
"Xumuaeckas
TepMOJMHAMHUKA.
XuMudeckas

10

KontponpHas pabora coctout u3 10
3ajannii (5 3aaHUH IO TeMe
"XuMmunyeckas TepMoiuHamMuka', 5
3aJaHuH 10 TeMe " XuMHUuecKas
KMHETUKa U paBHOBecue") 3a KaxkJ0e

OK3aMCH|




KHHETHUKA U
paBHOBecue"

BEPHO pEIIEHHOE 3aJaHNe CTYACHT
nmosrydaeT 1 6amn. 3a permenue, B
KOTOPOM JIOTTYIIeHA OIHUOKa OaTbl He
HauncsroTcs (0 6amios).

JlaGoparopHas
pabora

JlaGoparopHas
pabora
"Kuneruka
XHUMHAYIECKUX
peakuuit”

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
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Texyuuit
KOHTPOJIb

KonTponpHas
pabota Ne2
"Croco0sl
BBIpa)KEHUS

KOHIIEHTpaIiH

B 6uere 5 3ananuii. MakcumasnbHas
OlLIeHKa 5 6a/uIoB. 3a Ka)K70€e BEPHO
BLINTOJIHEHHOE 3aaHue - 1 0a,
JaCTUYHO NpaBWIbHBIN OTBET - 0,5

OaJuta, 3aJaHKE HE BBLITTOJHEHO WIH
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pacTBOpOB.
KommuraTuBHbIE
CBOMCTBa
pacTtBopoB"

BEITIOJTHEHO He BepHO - () 6ayuioB.

JlaGoparopHas
pabora

JlaGopatopHas
pabora
"Onpenenenue
’KE€CTKOCTH BOJLI"

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|

JlaGopaTtopHas
pabota

JlaboparopHas
pabota
"IIpurorosnexnue
pacTBOpOB
3aIaHHOU

1. Yuactue B 1abopaTtopHOM
npakTukyme. 1 6amn — SKCIepUMEeHT
NPOBEIEH 10 METOIMKE JTa00PATOPHBIX
palboT ¢ y4eToM TeXHUKH 0e30MacHOCTH
1 IIpaBUJI pabOTHI C
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KOHIICHTpAIlU.
IIpoBepka
KOHICHTpauunu
MIPUTOTOBIIEHHOTO
pactBopa"

Matepuaiamu u obopynoBanueM. 0
OayoB — paboTta He
BBITIOJTHSIACKH/BBITIONHSIIACH YACTHYHO
WU B XOJIe PaOOThI OBUTH HAPYIIIEHBI
MmpaBuiia pabOTHI C MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKH
0€301acHOCTH, 4TO MPHUBETIO K
HEHCIIPABHOCTHU U BBIXOY M3 CTPOS
000pyI0BaHus, 3arPSI3HEHUIO PEaKTHBOB
VIIA TIOPYH MaTepPHaJIOB.

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

3. KauectBo opopminenus otuéra. 3
0ana — paboTa BHITIOTHEHA B TTOTHOM
o0BbeMe (3armoTHeHBI BCe HEOOXOIUMBbIE
paszenbl) pacyeTHO-rpadudeckas 4acTb
BBLINIOJIHEHA 0€3 OIHMOOK, BEIBOI
COCTaBJICH C YYE€TOM aHan3a
PE3yJIBTaTOB AKCIIEPUMEHTA.
[lonyckaeTcst Hamuuue 1-2
HE3HAYUTEIHHBIX OMUOOK, KOTOpPhIC
CTYICHT MOXET CaMOCTOSTEIILHO
yCTpaHUTh. 2 6aia — paboTa MOTHOCTHIO
odopmiieHa, HO UMEIOTCS
HECYIICCTBEHHBIC OITHOKH B
pacueTHo/Tpaduueckoii/onucaTebHON
JacTsX pabOThI WK B BBIBOZIAX. B 11emmom,
OTBETHI ABJISAIOTCA BepHBIMU B 80%
ciydaeB. 1 6amn — pabora odopmiieHa
JaCTUYHO, JTHOO BBITIOJIHEH HE CBOM
BapHaHT 3a/1aHus. B pabore mpuBeneHs!
OTBETHI Ha TIOCTABJICHHBIE BOMIPOCHI U
s B 60 % cirydaeB OTBETHI SIBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
PabOTHI BHITIOJHEHA C TPYObIMU
omrOKaMu, JOMyIIEHBI OTHOKU B
YpaBHEHHSIX XUMHUYECKHUX PEaKIUi,
BBIBOJIBI HE/9ACTHYHO OTPAXKAIOT (PaKT
MTOCTHIKEHUS 11K PabOTHI

JlabGoparopHas
pabota

JlaGopaTopHas
pabora
"PacTBOpHBI
AIIEKTPOIIUTOB.
Peakuuu ooOMeHa
B PacTBOpax
ANEKTPOIUTOB"

1. Yuactue B 1abopaTtopHOM
npakTukyme. 1 6ajm1 — SKCIepUMEHT
MPOBENEH 110 METOMKE JTa00PaTOPHBIX
paloT ¢ y4eToM TeXHHKH 0e301MacHOCTH
1 TIpaBUII pabOTHI €

MarepuagamMu u obopynoBaHuem. 0
O0ayoB — paboTta He
BBITOJIHSIACH/BBIMOJIHAIACH YACTUYHO
WIH B X071€ paOO0THI ObUIH HAaPYIIEHbI
npaBuia paboThl ¢ MaTepuaIaMu

1 000pyIOBaHUEM, TEXHUKU
0€301acHOCTH, 4TO MPUBEJIO K
HEHCIIPABHOCTH M BBIXOY M3 CTPOS

060py110BaHI/I$I, 3arpsA3HCHHUIO PCAKTHBOB
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VI TTIOPYH MaTepUasoB.
2. Cpok cmaum otuy€ra. 1 6amt — oTuér
CIaH Ha 3aHATUU M0 pacnucaHuto. ()
0aJJIOB — OTYET CAaH C OMO3JaHUEM 10 2
Hemenb. MUHYC 1 0aim oT4éT caaH ¢
OIo34aHueM B 2 U 0oJiee Heleb.

3. KauectBo oopmiienus oruéra. 3
Oayta — paboTa BBIITOJTHEHA B TIOJTHOM
o0beMe (3aITOJIHEHBI BCe HEOOXOAMMbIC
pasessl) pacueTHO-Tpaduueckas 4acTh
BEITIOJTHEHA 0€3 OIMINOOK, BEIBOT
COCTABIICH C YYETOM aHalu3a
PE3yIBTATOB IKCIIEPUMEHTA.
JlonyckaeTrca Hanuuue 1-2
HE3HAYUTEITHHBIX OMIHNOOK, KOTOPBIC
CTYJIEHT MOXXET CAMOCTOSTEIHLHO
YCTPaHUTh. 2 Oala — paboTa MOTHOCTHIO
odopmIieHa, HO UMEIOTCS
HECYIIECTBEHHBIC ONIMOKH B
pacueTHOW/TpaduuecKoi/onucaTeIbHOM
JacTAX paOOThl UIU B BBIBO/IAX. B memom,
OTBETHI ABJIAOTCS BepHbIMU B 80%
ciydaeB. 1 6amr — 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 11eNI pabOThI

JlaGopaTtopHas
pabora

JlaboparopHas
pabora
"T'naponus
conen"”

1. YuacTue B 1abopatopHOM
npakTuKyme. 1 6ayr — SKCIIepUMEHT
MPOBENEH 110 METOHMKE J1a00paTOPHBIX
paboT C y4eTOM TEeXHUKH 0€30MacHOCTH
U TIpaBUI pabOTHI C

MarepHuagamMu U ooopynoBaHuem. 0
6au1oB — paboTa He
BBITTOJTHSUTACKH/BBITIOIHSIIACH YACTUIHO
WK B X0/1¢ PaOO0THI ObUTH HAPYIICHBI
npaBuiia paboTHI ¢ MaTepruaIaMu

1 000pyOBaHUEM, TEXHUKH
0€301acCHOCTH, YTO IPUBEIIO K
HEHCIIPABHOCTH U BBIXO/Y U3 CTPOS
000pyIOBaHMs, 3aTPSI3HEHUIO PEAKTHBOB
VI TIOPYH MaTepUasoB.

2. Cpok cmaum oty€ra. 1 6amt — oTu€r
C/IaH Ha 3aHATHH M0 pacnucanuo. 0
0aJuTOB — OTYET ClIaH C OTO3aHUEM JI0 2
Hesenb. MUHYC 1 0at oT4éT cliaH ¢
Omo34aHrueM B 2 u 0oJiee HeEb.

3. KauectBo oopmienus oruéra. 3
Oayta — paboTa BBIOTHEHA B TIOJTHOM

o0beMe (3aITOJIHEHBI BCe HEOOXOAMMBIC

DK3aMCH




paszenbl) pacyeTHO-rpadudecKas 4acTb
BBINOJIHEHA 0€3 OIMOOK, BEIBOI
COCTaBJICH C YYETOM aHan3a
pE3yIbTaTOB SKCIIEPUMEHTA.
[lonyckaeTcst Hamuuue 1-2
HE3HAYUTEIbHBIX OIIMOOK, KOTOphIE
CTYICHT MOXXET CaMOCTOSTEIIEHO
yCTpaHUTh. 2 6auia — paboTa MOTHOCTHIO
odopmiieHa, HO UMEIOTCS
HECYIECTBEHHbIE OINOKU B
pacueTHo/Tpaduueckoii/onucaTebHON
JacTax paboThl UIU B BhIBO/Iax. B menom,
OTBETHI ABISAIOTCA BepHBIMU B 80%
ciydaeB. 1 6amn — pabora odopmiieHa
YaCTUYHO, JTUOO BBITIOJIHEH HE CBOM
BapHaHT 3a/laHusi. B pabote mpuBeeHbI
OTBETHI Ha MTOCTABJICHHBIE BOMPOCHI U
s B 60 % cirydaeB OTBETHI SIBISIOTCS
BepHbIMU. PacueTHO-rpaduyeckas yacTb
PabOTHI BHITIOJHEHA C TPYObIMU
omrOKaMu, JOMyIIEHBI OUTHOKU B
YPaBHEHHUSX XUMUYECKUX PEaKIIHii,
BBIBOJIbI HE/4aCTUYHO OTPAXKAIOT (PaKT
TOCTHOKEHUS 11eNTd pabOThI

KonTponbHas B Ounere 5 3amanuii. 3a KaXX0€ BEPHO
Texkymuii p”a60Ta Ne3 BBLIIIOJITHCHHOE SaHaHI/IE - 1 Gamn,
9 KOHTDOIb Peaxnun YaCTUYHO ITPaBUIIbHBIN OTBET - 0,5 DK3aMeEH
HMOHHOTO O0MEHa, 0asuia, 3a/1aHue HE BBIOJHEHO UIIH
TUAPOIINA3 conen"” BBITIOJTHEHO He BepHO - 0 6aiios.
KonTponbHas B Ounere 5 3aganuii. MakcumasibHas
pabota Ne4 OlLIeHKa 5 6a/I0B. 3a Ka)K70€ BEPHO
10 Texyuuit "CrpoeHnue BBITIOJIHEHHOE 3a/1anue - 1 Oan, K3AMCH
KOHTPOJIb aTOMOB U YaCTUYHO MPaBUJIbHBIN OTBET - 0,5
MEePUOANYECKUM 0asta, 3a/laHue HE BBIIIOJHEHO WM
3aKOH" BBINOJIHEHO HE BEpHO - () GaIoB.
1. Yuactue B mabopaTopHOM
npakTukyMme. 1 0amin — SKCrepuMEeHT
MPOBEEH 10 METOIMKE J1a00paTOPHBIX
paboT ¢ y4eToM TEeXHHKH 0e301MacHOCTH
W TIpaBUII pabOTHI C
MarepuagamMu U ooopynoBanuem. 0
OayoB — paboTta He
BBITTOJTHSIACKH/BBITIOJIHSIACH YACTUIHO
JaGoparopHas WIH B X0/1e paOO0THI ObUTH HAPYIIEHbI
TTaGopatopHas pabora npaBuiia paboTh ¢ MaTepruaIaMu
11 " 1 000pyIOBaHUEM, TEXHUKHU SK3aMEH
pabora Kopposus
MeTaIon" 0€3011aCHOCTH, YTO IIPUBEJIO K

HEUCIIPABHOCTH M BBIXOILY M3 CTPOS
000pyI0BaHUS, 3aTrPSI3HEHUIO PEaKTHBOB
WA TTOPYHM MaTePUAJIOB.

2. Cpok ciaum oty€ra. 1 6amn — oTyér
C/IaH Ha 3aHATHH 10 pacnucanuio.
0aJuI0B — OTYET CAAH C OIO3JaHHEM 0 2
Henelb. MUHYC 1 0aii1 oT4€T claH ¢
OIT03aHKUEM B 2 M 0ojiee HEJelb.

3. KauectBo oopmienus otuéra. 3




0ana — paboTa BHITIOTHEHA B TTOTHOM
o0beMe (3armoTHeHBI BCe HEOOXOIUMBbIE
paszenbl) pacyeTHO-rpadudeckas 4acTb
BBINIOJIHEHA 0€3 OIHMOOK, BEIBOI
COCTaBJICH C YYETOM aHan3a
PE3yJIBTaTOB AKCIIEPUMEHTA.
[lonyckaeTcst Hamuuue 1-2
HE3HAYUTEIHHBIX OMTHUOOK, KOTOpPhIC
CTYICHT MOXET CaMOCTOSTEIIHO
yCTpaHUTh. 2 6aia — paboTa MOJTHOCTHIO
odopmiieHa, HO UMEIOTCS
HECYIICCTBEHHBIC OITMOKH 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/1aHus. B pabore mpuBeneHs
OTBETHI Ha TIOCTABJICHHBIE BOMIPOCHI U
s B 60 % cirydaeB OTBETHI SIBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
PabOTHI BHITIOJHEHA C TPYObIMU
omrOKaMu, TOMyIIEHBI OUTHOKU B
YpaBHEHHSIX XUMHUYECKHUX PEaKIUi,
BBIBOJIBI HE/JACTHYHO OTPAXKAIOT (PaKT
MOCTHIKEHUS 1IN PabOThI

BepHo 3anncansl ypaBHEHUS
PIIEKTPOJHBIX PEAKLMH Ul IBYX cpen - 2
6aima (o 0,5 6asura 3a Kaxaoe u3 4-x
YPaBHEHUH).

KowrporbHas YKa3zaHBI IPOYKTHI KOPPO3UH (IS
Texymmii pabota No5 o poly PP
12 " KaX 101 cpenpl) - 2 6ama (mo 1 6amty  pk3aMeH
KOHTPOJIb Koppo3us .
" TUTST KQXKIOU CPeIbl).
METaJIIOB

Onpenenen mMarepua JOKaTU3aH
KaTOITHOTO TIporiecca (st KUCIOH
cpensi) - 0,5 6amna
Omnpenenex Tin nokpeitus - 0,5 6anna.
1. Yuactue B 1abopaTtopHOM
npakTukyme. 1 6amn — SKCIepUMeHT
MPOBENEH 110 METOHMKE JTa00PaTOPHBIX
palboT ¢ y4eToM TEeXHUKH 0e30MacHOCTH
1 TIpaBUJI pabOTHI €
MarepuagamMu u o6opynoBaHuem. 0

JlaGopatopHas 0ayoB — paboTa He

pabota "Xumus BBINOJIHSIACH/BBIMOJIHAIACH YACTUYHO

KaJblLHUS U €T0 WU B XOJ1€ PaOOThI ObLIA HAPYIIIEHBI

JlabGoparopHas . e P Py
13 aGoTa COEMHEHUH. npaBuia paboThl ¢ MaTepuaIaMu HK3aMEH
P XUMUS KpeMHUS 1 000pyJOBaHUEM, TEXHUKH
U €ero 0€30MacHOCTH, YTO MPHUBEJIO K
coeuHeHU" HEHCIIPAaBHOCTH U BBIXOJly U3 CTPOS

000pyI0BaHNUs, 3arPSI3HEHUIO PEaKTHBOB
WJTU TIOPYH MaTEePHUAJIOB.

2. Cpok cmaun oTuéra. 1 6amn — oT4ér
CIaH Ha 3aHATUU IO pacnucaHuto. ()
0aJJIOB — OTYET CAAH C OTMO3JaHUEM JI0 2

Heneab. MUHYC 1 Gas oT4€T ciaH ¢




OI03/1aHueM B 2 U OoJjiee HeNleb.

3. KauectBo opopmienus otuéra. 3
0ana — paboTa BBHITIOTHEHA B TTOTHOM
o0BbeMe (3armoTHeHBI BCe HEOOXOTUMBbIE
paszenbl) pacyeTHO-rpadudeckas 4acTb
BBIIIOJIHEHA 0€3 OIHMOOK, BEIBOI
COCTaBJICH C YYETOM aHan3a
PE3yJIbTaTOB AKCIIEPUMEHTA.
[lonyckaeTcst Hamuuue 1-2
HE3HAYUTEIHHBIX OMUOOK, KOTOpPhIC
CTYZIEHT MOXXET CaAMOCTOSITEIIHHO
yCTpaHUTh. 2 6auia — paboTa MOTHOCTHIO
odopmiieHa, HO UMEIOTCS
HECYIIECTBEHHBIC OITMOKU B
pacueTHo/Tpaduueckoii/onucaTeIbHON
JacTsX pabOThI WK B BBIBOZIAX. B 11emmom,
OTBETHI ABISAIOTCA BepHBIMU B 80%
cimydaeB. 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 1IN PabOTHI

JK3aMEHAIlMOHHBIN OMJIET COCTOUT U3 3
BOIIPOCOB, B K&KJIOM U3 KOTOPHIX €CTh
TeopeaneCKaﬂ nu HpaKTquCKaH YacCThb.

ITpome- MaxkcuMaabHOE KOJIMYEeCTBO 0aJJIOB 3a
14 1 KYTOUHAS OK3aMeH Ka>K]IbI BOTIPOC - 2 , M3 HUX - 1 Oamn3a [pk3ameH
arrecTanus TEOPETUYECKYIO YacTb, 1 6asm - 3a
[MPAKTUYECKYI0. 32 YACTUYHO BEPHBII
otBeT - 0,5 6asina, HeBepHBIN OTBET WIIH
OTBET OTCYTCTBYeET - 0 OasuioB.
'YYaCTHHUK OJMMIIHMA]IbI MOKET
VYyactue B MaKkcUMajbHO HaOpaTh 50 6amioB. 3a
151 1 Bomyc OJINMIIUAJIE 10 KaK/IbIil BEPHBIN OTBET CTYIEHT K3AMCH
XUMUU nosyuaet 0,1%, 3a 50 npaBuIBHBIX
"[Ipomereit" OTBETOB CTY/JEH noiy4aer 5% K
TEKYIIEMY PEUTHHTY.
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS
Bn
HpOMexcy%rlquoﬁ IIponenypa nposeneHus Kpurepun
aTTeCTALIT OLICHUBaHUs
Ha sk3amene mpoucXoauT OlleHUBaHUE YU4EOHOU IeATeTbHOCTH
00yJaromuxcs 1Mo JUCIUIIMHE Ha OCHOBE MOJIY4YE€HHBIX OIICHOK 32
KOHTPOJIbHO-PEUTUHIOBBIE MEPONPUATHUS TEKYILIETO KOHTPOJISL. B coorsercTaun ¢
dK3aMeH . 2.5, 2.6
[TpoxoxxaeHHne FK3aMeHa He SIBIISETCS 00s3aTeIbHBIM o/osKeHIs
MeponpustueM. MiToroBas olieHKa MOXKET ObITh BhICTAaBICHA
CTYJIEHTY 10 UTOraM TeKyuero Koutposist. Ilpu Hecormacuu ¢




OLIEHKOM CTYAEHT IPUIJIAIIAETCS HA YCTHBIN dk3amMeH. CTyaeHTaM
Ha MOATOTOBKY OTBETa OTBOAUTCS 60 MUHYT. DK3aMEeHAIIMOHHBIN
OWMJIET COCTOUT U3 3 BOMPOCOB, B KAXKIOM M3 KOTOPBIX €CTh
TeOpeTHYeCKas U MpakTudeckas yactb. [Ipu oTBeTe 3K3aMeHATOP
MOJKET 33/1aBaTh 9K3aMEHYIOIIEMYCs HaIllPaBJISIoNIUe U
YTOYHSIOIINE BOMIPOCHL. B cirydae criopHOM OIEeHKH 3K3aMEeHATOP
MOXKCET 3a1aBaTb JOIMIOJIHUTCIBbHBIC BOHpOCLI 110 BCGMy 1/13yqaeM0My

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarel 00yueHus

Ne KM

89|10

11

OIIK-1

3HaET: CBOICTBA XMMUYECKUX AJIEMEHTOB U UX
COEIMHEHUH, COCTABJISIONINX OCHOBY CTPOUTEIBHBIX
MaTepUaIOB; OCHOBHBIE XUMUYECKHUE CUCTEMBI U (PU3UKO-
XUMHUYECKHUE MPOIIECCHI, JIeXkKAIIUe B OCHOBE COBPEMEHHOM
TEXHOJIOTUU MTPOU3BOJICTBA CTPOUTEIHHBIX MAaTEPHUATIOB U
KOHCTPYKIIHI

OIIK-1

'YMeeT: MpaKTHUeCKU UCIIOJIH30BaTh METOIBI
TEOPETHUUECKOTO U HKCIIEPUMEHTAJILHOTO UCCIIEI0BAHUS B
MpodeCCUOHATFHON IeITeTbHOCTH U B TIOBCETHEBHOM
PKU3HM; PEIlaTh 33/1a4M JUCHUIIINH €CTECTBEHHOHAYYHOTO
[IUKJIA C UCIIOJIb30BAaHUEM CIIPABOYHOTO MaTepuaia

OIIK-1

Nmeer HpaKTI/I‘IGCKI/Iﬁ OIIBIT: MMPOBCACHHUA XUMUYICCKOT'O
DKCIIEPUMEHTA; OPTaHU3aIMU U IPOBEICHUH
TUTEPATypPHOTO MOUCKA, B TOM YHUCJIE B TNIO0ATBHBIX
KOMIIBIOTEPHBIX CETIX, 00paboTKe U 0000IIEHNH ero

pE3yIbTaToB

TumnoBbie KOHTPOJIBHBIC 3aIaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHUIIMHBI

IleuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMSI

@) OCHOBHas

aumepamypa.

1. Koposun, H. B. O6mas xumus TexcT yue0. 17s By30B MO TEXH.
HarpasiieHuAM U crienuaiibHOoCTAM H. B. KopoBuH. - 11-e u3g., crep. - M.: Bricmas
mikosta, 2009. - 556, [1] c. um.

0) OononHumenvHas 1umepamypa:
1. Timuka, H. JI. O6mas xumusa Texct Yueb. mocobue It HEXUM. CIICII.
By30B H. JI. I'munka, B. A. Pabunosud ; [lox pea. B. A. PabunoBuua. - 24-e uzn.,

ucnp. - JI.: Xumus. Jlenunrpaackoe oraenenue, 1985. - 702 c. u.

IOVYpI'Y. - Yenabunck: MznarenscTo UI'TY, 1997. - 80, [1] c. mu.

2.  PykoBojacTBo Kk 1abopaTtopHbiM padotam 1o oomiei xumuu [ Texer] Y. 1
yue6. mocodbue U. B. Kprokosa, JI. A. Cunopenkosa, I'. I1. )KuBorosckas, B. A.
Cwmomko ; mox pen. 3. S. Utkuca ; Uens6. roc. TexH. yH-T, Kad. O6mas xumus ;

3. Vrai, A. A. O6mas u Heopranudeckasi Xumus Y4ue0. i By30B 110
HarpasJeHuIo U cnenuanbHocTh "Xumusa" S. A. VYrail. - 4-e uzz., crep. - M.:
Bricmas mikona, 2004. - 526, [1] c. u.




4.  AxwmetoB H. C. O6mas 1 HeopraHudeckas XuMus : y4e0. I XUM.-
TeXHOJI. criennanbHocTel By30B / H. C. AxmeToB. - 7-e u3n., crep.. - M. : Briciias
mikosta, 2009. - 742, [1] c. : ui.

8) omeuecmeenHule U 3apyOeNHCHblIe HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:

1. Xumus u xusss // Hayu.-nomy:. xxypuan PAH. — M.

2. Anti-corrosion methods and materials ,Hayu4.-texH. xypH. //Bradford,
Emerald Group Publishing.

3. H3BecTus BBICIINX YYEOHBIX 3aBEICHUNA. XUMHUS U XUMUYECKAS
TEXHOJIOTHS : Hay4.-T€XH. )XypH. / M-Bo 00p. u Hayku Poc. ®enepanuu, MBaH. roc.
XUM.-TEXHOJ. YH-T.. - IBaHOBO, 1958-. -

4.  Bectauk KOxHo-Ypasibckoro rocyaapcTBeHHoro ynusepcurera / FOx.-
VYpain. roc. ya-1; FOYpI'Y. - Uensabunck : U3narensctBo FOVYpI'Y, 2001-. -. URL:
http://vestnik.susu.ac.ru/

5. Pedeparusnsie xypuanst BUHUTU : cOopuuk / Beepoccuiickuii
WHCTUTYT HayyHOU 1 TexHuueckoin nuundopmaruu (BUHUTH). - M. :
Bcepoccuiickuit ”HCTUTYT HayqyHOU 1 TexHU4eckoi nuadopmaruu, 2011-2013. - 1
AneKTpoH. ont. nuck (CD)

2) MemoouuecKue yYKazaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. JKuorosckas, ['I1. DieMeHTbI XUMUYECKOW TEPMOJIMHAMUKHU B KypCe
oOmel xumun: yueb. nocobue / I'I1. JKuBorosckas, JI.A. Cugopenkona, O.H.
I'py6a. — Yenssounck: Uzn. FOYpI'Y, 2007. — 46 c.

2.  Peakuum B pacTBOpax 3JMEKTPOJIUTOB: 3aJaHUS 111 CAMOCTOSTEIILHOM
pabotsl / E.M. Mamotuna, O.B. PakoBa. — Yensiounck: M3narenbckuit ieHTp
IOVYpI'Y, 2012. - 50 c.

3. CKopocCTh XUMHUYECKHUX pPEaKIui. XMMHYECKOE paBHOBECHE: yUeOHOE
nocooue / E.M. Mamoruna, O.B. PakoBa. — UensOunck: M3aarenbckuii meHTp
IOVYpl'Y, 2014. - 29 c.

4.  DnexTpoHHBIE CTPYKTYpbI aTOMOB. Ilepuoanueckas cucrema
anementoB JI.1. Menneneena: yue6. mocobue / .B. Kprokosa, I'.I1. )KuBotoBckas,
JLLA. Cunopenkosa, FO.C. [Isopsimuna. — Yensounck: Uza. FOYpI'Y, 2004. — 69 c.

5. KuHeTuka XMMHUYECKUX PEAKIUi: TECTOBBIC 3aJaHUS JJIs1
caMocToATeNbHOM paboThl cTyneHToB. CocraBurens E.M. Mamotuna. —
Uensbunck: Uznarensckuit nentp OYpl'Y, 2015. —34 ¢

U3 HUX: Yy4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:

1. JXuporosckas, I"Il. D1eMeHTH XUMHUECKOM TEPMOAMHAMUKH B Kypce
obmeit xumun: yueb. nmocodue / I.I1. )Kuotorckas, JI.A. Cunopenkona, O.H.
I'py6a. — Uensbunck: Uzn. FOYpI'Y, 2007. — 46 c.

2.  Peakumm B pacTBOpax 3MEKTPOJIUTOB: 3aaHUS JIJIT CAMOCTOSTEIIBHOM
pabotel / E.M. Mamotuna, O.B. PakoBa. — Yensiounck: M3narenbckuii ieHTp
HOYpI'Y, 2012. - 50 c.

3.  CkopocCTh XMMUYECKHX peakUuid. XMMUUYECKOE pPaBHOBECUE: yUeOHOE
nocobue / E.M. Mamoruna, O.B. Pakosa. — UensiOunck: M3natenbckuii HEHTP
HOYpI'Y, 2014. — 29 c.



4.

3.

DNEKTPOHHBIE CTPYKTYpbI aTOMOB. [leproandeckas cucrema
anemenToB .. Menpaeneena: yue6. mocodue / M1.B. Kprokona, I'.I1. JKuBoroBckas,
JI.A. Cunopenkona, }0.C. [IBopsmuna. — Yensounck: 1Uza. FIOYpI'Y, 2004. — 69 c.
KuneTrnka XMMAYECKHUX pEeaKIyii: TECTOBBIC 3aJaHUS JIJIA
caMocCToATeNbHOM paboThl cTyneHToB. CocraBurens E.M. Mamoruna. —
Yensaounck: Uznarensckuii ientp OYpI'Y, 2015. — 34 ¢

3ﬂeKTp0HHaH yqe6H0-MeTounqec1¢aﬂ AOKYMCHTAIlUA

Haumenosanue
No Bun peeypeas | bubmuorpadudeckoe onrcanue
JUTEpPaTypbl | AIIEKTPOHHOMN
dbopme
DNEKTPOHHO-
oubmmoreunas |Axmeros, H.C. O0mas u HeopraHudeckass XUMHusl. [ DIeKTPOHHBIN
1 fp?THeOJ:;HTzHBHaﬂ cucremMa pecypc|] — Dnekrpon. gan. — CII6. : Jlans, 2014. — 752 ¢. — Pexum
patyp n3narenbcTBa |noctyma: http://e.lanbook.com/book/50684 — 3aru. ¢ skpaHna.
Jlanb
;fg;ig 2:;;2;1 Koposun, H.B. O6mas xumus. Teopus u 3aauu. [DneKTpOHHBII
b OcHoBHas cHCTeMa pecypc] / H.B. Koposun, H.B. Kynemos, O.H. l'oruapyk, B.K.
nreparypa 3aTeNbCTE] KawmpimoBa. — Dnekrpon. gan. — CII6. : Jlans, 2014. — 496 c. —
Mo Pexxum noctyma: http://e.lanbook.com/book/51723 — 3ari. ¢ skpaHa.
DNeKTpOHHBIE CTPYKTYphI aToMOB. [lepuoanueckas cucreMa 3JeMEHTOB
MeTOqueCKHe ¥ ucbro- JI.U. BI/}eHz[eneeBap:yyq}elg nocoowue / I/II;3 Kproxosa, I'.I1. )KuBoToBckasi,
3 [TOCODMA WL IMCTOMACCRUE Ty o Cunopenxkosa, F0.C. [IBopsimmna. — Yensbunck: Mza. FOYpL'Y,
CaMOCTOATEIILHOMMATCPHAIIBE 2004. — 69 c. https://ietn.susu.ru/wp-
padoTst cTyeHTa [Kadeape! content/uploads/2017/11/Crpoenue-aroma.pdf
Merommaeckue  |VeaeGHo- JKuBoToBckas, [.I1. DneMeHThl XUMHUYECKON TEPMOJMHAMUKY B Kypce
HocoGus st I —. obmieit xumun: yue6. nocoodue / I.I1. XKuBorosckas, JI.A.
4 . Cunopenkosa, O.H. I'py6a. — Yensbunck: Mza. FOYpI'Y, 2007. — 46 c.
CAMOCTOATEIILHOMMATCPHAIIBE https://ietn.susu.ru/wp-content/uploads/2017/11/Xumuueckasi-
paboThI cTyeHTa [Kadeapsl
TepMoanHaMuka.pdf
Merommaeckue  |VaeGHo- DIEKTPOXUMHUUYECKHUE TIpoLiecchl: yueoHoe nmocooue / I.11.
HocoGHs st MeTOTHHeCKHE JKusorosckas, E.B. llapnaii, JI.A. Cunopenkosa, E.I. AnTomikuHa. —
5 CAMOCTOSTCIE HOMMATE DAL Uenssounck: Uznarensckuii nentp FOYpI'Y, 2010. — 66 ¢
6 P https://ietn.susu.ru/wp-content/uploads/2017/11/3nekrpoxumMudeckue-
padoTI cTyIeHTa. KahepE! MpoI1eCcChl.- Y ueOHOoe-mocooue.pdf
MeTomueckiie Kprokosa 1.B., I'ypies B.I., Cunopenkosa JI.A. Teopetnueckue
DJIEKTPOHHBINA [0OCHOBBI IPOTPECCUBHBIX TEXHOJIOTHIA: y4eOHOE MOCOoOUe MO, Pe.
6 [mocooma L | tor n.rH. B Typresa. - Yensabunck: Usn-so FOYpI'Y, 2003. - 4. . - 128
CaMOCTOSITCIIBHOM
IOYpl'Y c

pa6OTLI CTYACHTA

http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000275579

[TepedeHp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

3. ®TAOY BO "HOYpI'Y (HNY)"-IToptan "Dnexkrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodHo)

[lepedenb ucnonb3yeMbix NpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAIITMOHHBIX
CIIPABOYHBIX CUCTEM:




1. -baza nanasix BUHUTU PAH(6eccpouno)

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecreueHue AUCHUIIINHBI

OcHoBHOE 000pyIOBaHKE, CTCH/IbI, MAKEThI, KOMITLIOTEPHAS] TEXHHKA,

Bun 3ansatuit aJ;f; [IPeyCTaHOBICHHOE IPOrpaMMHOE 00ecIIedeH e, UCIIOIb3yeMOoe s
Pa3IMYHBIX BUJIOB 3aHITHI
JaGoparoprbie 412 Cnenmanu3upoBaHHbIE J1a60paTuopHI/1 JUTSI IPOBEJICHUS 1a0OPATOPHBIX 3aHATUN
S (1) M0 XWUMHH, HAOOPHI XUMHYECKOU MOCYIbI, TPUOOPOB M PEaKTHUBOB.
Criennann3upoBaHHbIE CTEHIbI, TAOIHIIBL.
O6opynoBaHue CrielUaTH3UPOBAHHBIX XUMUYECKUX JIA00OPATOPHIA:
[IpakTnueckue 41 [l€pHOnMIECKHE TaOIHUIIBI XUMHYECKUX reMeHToB J[.1. Menneneea, TaOmuIibI
3aHATHUS U (1) DIEKTPOXHMHIECKOTO Psijia METAJLIOB, TaONUIBI PACTBOPUMOCTHU COJIEH U
CEMUHapbI OCHOBaHHUI B BOJIE, KJIIACCHBIE TOCKHU, CTEH/Ibl U IUIAKaThl COOTBETCTBYIOIINE
TEMAaTUKE 3aHATUSA
r— 202 |MynbTUMennitHas ayaquTOpHs C TIpE/ly CTRHOBJIEHHEBIM POrPaMMHBIM
(1a) [oGecrieyeHreM, KOMILIEKT MIPE3CHTAINI MO JUCIUTUIMHE.




