FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

aucumInabl 1.0.16 Xumusa

YTBEPX/IAIO:

CBEJIEHMS O BIIAJIEJIBLIE 1911

opaces E. H.

1: gordeeven
17.06.2025

B crcTeMe

E. H. T'opnees

PABOYAS ITPOI'PAMMA

s Hanpasiaenus 08.03.01 CtpourensbCcTBoO

ypoBeHb bakanaBpuar

(¢popma 00yueHHs OUHO-3204HAS

ka(eapa-pa3padoTuuk TexHUKA U TEXHOJIOTUU IPOU3BOJICTBA MaTepUaIOB

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO
noarotoBku 08.03.01 CtpouTenbCTBO, yTBEPKIAEHHBIM TIPUKa30M MUHOOpHAYKH OT

31.05.2017 Ne 481

3aB.xadenpoii pazpaboTynka,
J.TEXH.H., Ipod.

Pazpabotuuk nmporpamMmel,
K.MIE/1.H., IOI[CHT

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT
Kom an: H.B.

CBEJIEHMS O BIIAJIEJIBLLE 31T
10.E.

ye
17.06.2025

3maroycr

H. B. Uymanos

IO. E. AmocoBa



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

JTUCHUILIHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xomneTeHIum)

[Inanupyemslie pe3yiabTaThbl
00y4eHus 1O TUCIHIIIINHE

VYK-1 CriocoGeH oCyIecTBIATh MOUCK,
KPUTUYECKUHN aHATN3 U CUHTE3 UH(POPMAIIUH,
NPUMEHATH CUCTEMHBIN TOAXO JIJIsl pEIICHUS

MOCTABJICHHBIX 3a/1a4

3HAeT: XMMUUYECKYIO HHTEPIIPETALIMIO OCHOBHBIX
[IPUPOAHBIX SIBJICHUHN U MPOU3BOJACTBEHHBIX
IPOLIECCOB

'YMeeT: BBISBIATE, (HOPMYITHPOBATh U OOBSCHSTH
€CTECTBEHHOHAYYHYIO IPUPOAY IPUPOAHBIX
SBJICHUI U ITPOU3BOJICTBEHHBIX IIPOLIECCOB

MMeeT NpakTUYECKN OMBIT: BIaJECHUS XUMUYECKON
Y €CTECTBEHHO-HAYYHON TEPMHUHOJIOTUI

OIIK-1 Cnocob6eH pemiath 3a1a4u
npodeccHoHaNbHOMN IeITeTbHOCTH Ha OCHOBE
UCIIOIb30BaHMS TEOPETUICCKUX M MPAKTUICCKUX
OCHOB €CTCCTBCHHBIX U TCXHUYCCKHUX HayK, a TAKXKC
MaTeMaTHYEeCKOTO armapara

3HaeT: CBOMCTBA XMMUUECKUX NIEMEHTOB U UX
COCIMHEHUH, COCTABIISIIOIINX OCHOBY
CTPOUTENIBHBIX MAaTEPUAJIOB; OCHOBHBIE XMMHUECKHE
CUCTEMBI U (PU3UKO-XUMHUUECKHE TIPOLIECCHI,
JIe)Kale B OCHOBE COBPEMEHHON TEXHOJIOTUN
[IPOM3BOJICTBA CTPOUTENBHBIX MAaTEPUAJIOB U
KOHCTPYKILIMIA;

'YMeeT: IPaKTHYECKH UCITOJIB30BaTh METO/BI
TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO
HCCIIeIOBaHUs B IPO(PECCHOHATIBHOMN 1EATEIbHOCTH
U B TIOBCETHEBHOM KU3HU; PELIaTh 3a4a49H
UCLUILINH €CTECTBEHHOHAYYHOTO IIUKJIA C
MCII0JIb30BaHUEM CIIPAaBOYHOIO MarepHuaia,
paboTath ¢ mprudopamMu U 000pyI0BAaHUEM
COBPEMEHHOM XMMUYECKOH 1abopaTopuu;
MCII0JIb30BaTh Pa3IMYHbIE METOAUKN NU3MEPEHUN B
XUMUU 1 00pabOTKH SKCTIEPUMEHTAIBHBIX IaHHBIX;
[IPUMEHATH MOHATHS, TEOPEMBI U METOABI IIPU

[PCIICHWHU IMMPUKIJIIAAHBIX 3aJa4,; PCIIATh KOHKPCTHLIC




3a1a4i B IPO(ECCUOHANIBHOM JesITeIbHOCTH;,
OLIEHUBATh KOPPEKTHOCTh MMOCTaBIEHHOM 3a1a41
lIMeeT MpakTU4EeCKUN OMBIT: IPOBEACHUS
XMMHUYECKOTO SKCIIEPUMEHTA; OpraHu3aluK U
MPOBEICHUH JTUTEPATYPHOTO MTOMCKA, B TOM YHCIIE B
r100aTbHBIX KOMITBIOTEPHBIX CETSIX, 00paboTKe U
0000IIEHNH €T0 Pe3ysIbTaToOB, BIaICHUS
KOHKPETHBIMH IPAKTUYECKHUMHU IpUEeMaMU U
HaBBIKAMU ITOCTAHOBKH U PEIICHUS
MaTeMaTH4eCcKUX 3a7a4, OpPUEHTUPOBAHHbIX Ha
NpaKkTU4YeCcKoe MPUMEHEHHE TP U3YyUCHUN
TIMCLUIUIMH NPOo(eCcCHOHAIBHOIO LUK

3. Mecro nucuuniunbl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[Tepeuenpb nocnenyrOMMX TUCIUILIINH,

BUJIOB paboOT

Her 1.0.13

®dusuka,

1.0.17 TeopeTndeckasi MEXaHHUKa,
1.0.12 CnenunanbHbIe T1aBbl MATEMATHKH,

1.0.21 Texunueckast MEXaHHUKa

Tpe6OBaHI/I$I K «BXOOIHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[aHHOI\/JI JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

MPEAIECTBYOINUX TUCITUTIINH:
Her

4. O0béM 1 BUABI y4eOHO# padoThI

OO0mast TpyA0€eMKOCTh JUCUUILIUHBI COCTaBISET 4 3.€., 144 4., 42,5 4. KOHTaKTHOUN

paboThl
Pacnpenenenue no cemectpam
Bcero B yacax
Bun yuebHolt paboThl
4acoB Homep cemectpa
1
OO0m1ast Tpy10EMKOCTb AUCHUIUINHBI 144 144
Ayoumopmvie 3aHAmMUA: 32 32
Jlexumu (JI) 16 16
[IpakTndeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI ] 2
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHble paboTs! (JIP) 8 8
Camocmosmenvuas paboma (CPC) 101,5 101,5
N3yueHne n KOHCIIEKTUPOBaHKUE TEM U Ipo0IieM, He 39 39
BBIHOCHMBIX Ha JICKITHH
[ToaroroBka K MpakTUYECKUM 3aHATUSIM 62,5 62.5
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 10,5 10,5
Bu koHTpoIs (3adeT, 1ud.3aueT, SK3aMeH ) - 9K3aMeH




5. Conep:kaHue IMCUUIIMHBI

No O0beM ayIUTOPHBIX 3aHIATHH MO BHJIaM B yacax
HanmeHnoBaHue pa3aenoB IUCHUIUIMHB
pasnena Bcero J 113 JIP
1 Beenenue B JUCHUIUIMHY 2,1 0,1 1 1
2 | Xumuueckas TepMOJUHAMUKA 2.9 1,9 1 0
3 [Xumuueckasi KHHETHKA U PaBHOBECHE 4 2 1 1
4 |PacTBOpBI 11 4 3 4
5 |Crpoenue aroma. [lepuoanueckuii 3aKoH. 3 2 1 0
6  [Koppo3ust meTaiioB 4 2 1 1
7 CrnenualibHble pa3aesibl XUMUHU 5 4 0 1
5.1. Jlekuuu
Ne Ne Kon-
nexuumlpasziena HaunmenoBanue uim kpaTkoe coAep:KaHue JEKIIMOHHOIO 3aHATHS BO
4acoB
1 1 |AKTyaJlbHOCTB Kypca. MeXIUCUMITIMHAPHBIE CBSI3U. 0,1
1 2 XuMuueckas TepMoaAnHaMuKa. TernoBblie 3PEeKThl XUMHUUECKUX PEaKIH. 0.9
OHTAJIBINA ’
2 2 |Bropoe Hayano TepmoauHamMuKu. JHeprus 1 ud6ca 1
3 3 XuMuyeckas KuHetuka. CKOpoCTh XUMUYECKON peakuu. PaKkTopbl, BIUSIOLINE 1
Ha CKOPOCTb PeaKkluu (KOHIICHTpaIus, 1aBJICHHE )
4 3 @DaxTOophl, BIUAIONINE HA CKOPOCTh PEAKIUH (TeMIepaTypa). XUuMUYEeCKOe 1
paBHoBecue. [Ipunnun Jle Hlarense-bpayna
5 4 PactBopsl. TepmoanHamuka npouecca pactBopeHus. CriocoObl BEIpaXeHUs 1
KOHIIEHTPALMU pacTBOPOB. JKECTKOCTh BOABI.
6 4 |PactBopbl HE3eKTpOIUTOB. KosmMraTuBHbIEe CBOMCTBA PaCTBOPOB 1
7 4 PacTBOpbI 21€KTPOIUTOB. Teopus 3IEKTPOIUTUYECKON Juccounanuu AppeHuyca. 1
CunpHbIe U cllabble AIEeKTPOIuTHl. Bona.
3 4 Peakiu HOHHOTO OOMEHa B pacTBOpax ueKTpoauToB. OOpaTumbie, HEOOpaTUMbIE 1
peakuuu. ['uaponus
9 5  |®opMmupoBaHME MIEKTPOHHBIX CTPYKTYP aTOMOB 3JIEMEHTOB (CTPOEHHE aTOMa) 1
10 5 [Iepronnueckuii 3aK0H U IEPUOANUYECKAs] CUCTEMA XUMUYECKUX 1eMeHToB J[. 1. 1
MeHpeneeBa
1 6 OKHCIUTENbHO-BOCCTaHOBUTENbHBIE peakunuu. Koppo3us MetamioB. XuMuyeckas 1
KOppO3us
12 6 :‘)JIGKTpOXI/IMUI/IIIeCKaH KOppo3us. MeTobl 3aIUThl METAJUIOB U METAJNINYECKUX 1
KOHCTPYKIIMH OT KOPPO3HH.
13 7 S-aneMueHTH ITA rpynmnst (Be, Mg, Ca, St, Ba, Ra). XapakrepHble cBoiicTBa 1 1
Ba)KHEUINE COCTUHECHMUS.
14 7 P-3J‘I€N£CHTI)I IIIA rpynmnsl (B, Al, Ga, In, T1). XapakrepHble cBolicTBa 1 1
BaKHEMILINE COCTUHEHMS.
15 7 P-anemenTtsl IVA rpynmsl (C, Si, Ge, Sn, Pb). XapakrepHble cBoCTBa U 1
BaKHEHIINE COETUHEHMSI. YITIEPO U €T0 COETMHEHUSI.
16 7 erM}.II/If/'I u ero coenunenus. D-anementsl VIIIB rpynmnst Tperbero nepuona (Fe, 1
Co, Ni). XapakTepHble CBOHCTBA U BaKHEUIITUE COCTUHECHHUSI JKeTIe3a.
5.2. lIpakTyeckue 3aHATHS, CEMHUHAPBI
| Ne | No | HanmeHnoBaHMe WM KpaTKOe COAEP/KaHUE MPAKTUYECKOTIO 3aHITHS, CEMUHApa | Kou- |




B3aHATUSA

pasnenal

BO
qacoB

CrexnoMeTpuYeCcKre pacyeThbl 0 XUMUYECKUM YPaBHEHHIM peakunid. Mo,
MOJISIpHAsl Macca BeIecTBa, MOJISIpHbIM 00beM rasa. ['azoBbie 3akoHb! (I'eii-
Jlroccaxka, [lapns, boiins-Mapuotra, ABoraapo, MenaeneeBa-Kianeiipona).

Xumuyeckas TepMmouHamMuka. TerioBbie 3 )EeKThl XUMUYECKUX PEeaKIIHi.
Ontanenus. CnenctBus u3 3akoHa ['ecca. PacueTs! TennoBbIX 3 pexToB
XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CIIPABOYHBIX JTAHHBIX U
KOMOMHUPOBaHHEM TEPMOXUMUYECKUX YpaBHEHUH. VI3MeHeHe SHTPOIIUH B X0/1e
(hU3UKO-XUMUYECKUX NpeBpalieHuil. 11300apHO-U30TepMUUECKil MOTEHIMAT 1
HaIlpaBJICHUE CaMOIIPOU3BOJIBHOIO IIPOTEKAHNS peakuuu. PacueTsl H3MEHEHU
bHeprum [100ca B Xoe peakliuu ¢ UCIOJIb30BAHUEM CIIPABOYHBIX JaHHbIX.

XuMHuueckasi KHHETHKa U paBHOBecre. CKOPOCTh XUMHUECKUX PEaAKIUi. 3aKOH
neiicTByIonX Macc. BinsHue KOHIIEHTpaluy, AaBIEeHUS U TeMIIepaTypbl Ha
CKOPOCTb XUMHUYECKOH peakinu. COCTOsTHUE XUMHUUECKOTO PABHOBECHS CUCTEMBI,
KOHCTaHTa paBHoOBecHs. Koncranta paBHoBecus u sHeprus [ m66ca. Cmenienue
XUMHUYECKOTO paBHOBECHS (BIUSHUE KOHIICHTPALIMH, TEMIIEPATYPBhI, TABJICHUS).
[Tpuniun Jle Hlarense-bpayHa.

CriocoObl BBIpa)KeHHSI KOHIIEHTPAIH PacTBOPOB. OCHOBHBIE CTIOCOOBI
BLIPDAKCHUSA KOHICHTPALUHU PACTBOPOB: MAaCCOBLIC (MaCCOBaH J0JId, MOJIAJIBHOCTD
PAacTBOPEHHOTO BEIIECTBA), 00beMHBIE (MOJIAPHOCTh, HOPMAJIBLHOCTh, TUTD),
MOJIbHAS A0JIs (pEIIeHuE 3aay).

CBoiicTBa pacTBOPOB HENEKTPOIUTOB. KosutnraTuBHbIe CBOIICTBA pacTBOPOB.
3akoH ['enpu. 3akon Paynsa. Cnencreus us 3akona Payns. Kpuockonus n
HOymmnockonusi. Ocmoc. 3akoH Bant-T'odda (pemenue 3anau).

Peakini oOMeHa B pacTBOpax 3MEKTPOIUTOB, TUAPOIU3 coneld CUITbHBIC U clla0bie
PIeKTpoauThl. OOpaTuMbie U HEOOpaTUMBbIE peakiuu oOMeHa. CmerieHue
XUMHUECKOTO PaBHOBECHS B 00paTUMBIX peakiusax ooMmeHna. CoctaBieHue
YpaBHEHUN JUCCOIMAIINH dEKTPOoUTOB. [ maponus coneii. CocraBieHue
ypaBHEHUI THPOJIH3a coleid, onpeaeneHue pH cpeasl pacTBOpOB.

Crpoenue aroma. CocTaBieHHe 3JIEKTPOHHBIX (POPMYJI AaTOMOB JIEMEHTOB.
BanenTHble OJICKTPOHBI. KoBajieHTHOCTE aTOMOB B HOPMAJBbHOM U B036Y)KIIGHHOM
cocTossHusX. CpaBHEHUE CBOICTB aTOMOB 3JIEMEHTOB UCXOAS U3 UX MOJOKEHUS B
[Iepuonnueckon cucreme /.M. Menneneesa.

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, JIEKTPOXUMHUYIECcKast koppo3us. [Iporecchl mpu Koppo3nun METaIoB
C BOAOPOAHOMN M KUCIOPOAHOM nenosspusanueil. OnpeneneHue NpoayKToB
koppo3uu. Koppo3us MeTallsioB Ipu KOHTAKTE JIByX METAJJIOB M CIUIABOB. MeTobl

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

5.3. JIaboparopHbie padoThI

Ne
SAHATHUSA

Ne
paszzena

HaumenoBanue nim kpaTkoe cofep:kaHue J1abopaTopHO paboThI

Koi-
BO
qacoB

Knaccel Heopranndeckux coeuHeHuil. Llenb paboThl: 03HAKOMUTHCS ¢ METOIaMHU
[IOJTy4YEHUsI OKCHJIOB, KUCJIOT, OCHOBaHUM (I11€7104€il), CONel U U3YUUTh UX
CBOICTBA.

Kunetnka xumudeckux peakmnuid. [lenb paboThl: U3y4UTh 3aBUCUMOCTHh CKOPOCTH
TOMOT€HHON XMMHUYECKOM pEeaKUU OT KOHLEHTPALMU PEArupyIOIIMX BEIECTB IIPH
[MOCTOSIHHOM TeMIIepaType U OT TEMIIEPATYPHI MPU MOCTOSHHON HaYaJIbHOM

KOHLICHTPALMU PEArupyOLIUX BEIIECTB.




[IpuroroBiieHHE pacTBOPOB 3aJaHHOU KOHIeHTpauuu. [IpoBepka KOHIIEHTpauu
[IPUTOTOBJICHHOTO pacTBopa. Llesb: monydeHne HaBbIKOB IPUTOTOBIICHUS
[pacTBOpPOB. 3HAKOMCTBO ¢ METOAAMM ITPOBEPKH KOHIIEHTPALMK IPUTOTOBJIEHHOTO
pacTBOpa.

Omnpenenenne keCcTKOCTH BOAbL. L{esb paboThI: SKCIIEpIMEHTAIBHOE OTIpe/IeIICHIE
4 4  |kapOoHaTHOU (BPEMEHHOI) U OOIIe KECTKOCTH UCCIIEeyeMbIX 00pa3IioB 1
[MPUPOTHON U XO3UCTBEHHO-ITUTHEBOM BO/IbI. ONpeieIeHne IPyIbl )KECTKOCTH.

Peakuyin oOMeHa B pacTBOpax 3EKTPOIUTOB. Llenb paboThl: 03HAKOMUTHCS €
METOJIaMH TOJIy4eHHUS CIa0bIX KUCIOT U OCHOBaHUM. V3y4unTh BIUSHIE BBEICHUS
5 4  |oJHOMMEHHOTO MOHA HA CMEIEHNE PAaBHOBECHSI IUCCOIMAIIAN CIab0T0 1
hriekTponuTa. O3HAKOMUTHCS C PA3TUYHBIMU TUIIAMU PEAKIIUil OOMEHa B BOIHBIX
[pacTBOpax JIEKTPOJIUTOB.

['unponus coneit. Llenp: onpenenuTs xapakTep cpeabl IPU THAPOIU3E COIEH.
VccnenoBarh BiIUsiHUE pa30aBiIeHUs U TEMIEpaTyphl HA THAPOIIN3 CoNeh

Koppo3sust u 3amura metaios. Lleas paboThl: H3y4UTh OCHOBHBIE THIIBI KOPPO3UU
7 6  [MeTaxIoB, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTH KOPPO3UH, METOBI 1
3AIIUTHl METAJUIMYECKUX KOHCTPYKINN OT KOPPO3HH.

XUMUS KaJdblUs U €10 COeAMHEHN. XUMUS KPEMHHUS U €ro coeaquHenuit. Llenp
8 7  |paOOThI: U3yYUTH CBOMCTBA KAIBIIHS, KPEMHUS U UX COSTUHEHHI, COCTABIISIOMINX 1
OCHOBY CTPOMTEIBHBIX MaTE€PUAIOB

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brmmonaenne CPC

Cnucoxk nureparypsl (¢ yKa3aHUEM Kou-
[Tonux CPC pasnenos, raB, cTpaHuil) / cceuika Ha  [CeMmecTp| BO
pecypc qacoB

Koposun, H. B. O6mas xumus Tekct yueb.
17151 By30B 110 TE€XH. HAIPaBJICHUSIM U
creunansHocTsiM H. B. KopoBus. - 11-¢
n31., crep. - M.: Boiciias mikona, 2009. -
556, [1] c. un., c. 178-181, 187-189. I'munka,
H. JI. O6mas xumus Texer Yue6. mocobue
s HexuM. crienl. By30B H. JI. I'munka, B. A.
PabunoBuy ; [lox pen. B. A. Pabunosuya. - 1 39
24-e u3n., ucnp. - JI.: Xumus.
Jlennnrpaackoe oraenenue, 1985. - c. 178-
180, 240-242, 554-560 VYraii, 5. A. O61aa u
HeopraHnyeckas Xumus Y4ueO. 1J1s By30B 10
HaIPaBJICHUIO U cleUaIbHOCTH " Xumus'"
A. A. Yrait. - 4-e uzn., crep. - M.: Boiciias
mikona, 2004. - c. 141-144, 155-156

HSy‘IeHI/IC N KOHCIICKTUPOBAHUEC TCM U
HpO6JI€M, HC BBIHOCHUMBIX Ha JICKIIUU

['munka, H. JI. 3agaun u ynpaxHeHus 1o
o6mei xumuu [Tekcer] : yaed. mocobue st
HEXUM. crerraiabHocTei By3os / H. JI.
[unka; mox pexd. B. A. PabunoBuya, X. M.
PyOuHO#. - u3a. uctp. - M. : UnTterpan-
[Ipecc, 2002. - 240 c. : .

[ToaroToBka K MPaKTUYECKUM 3aHATHIM 1 62,5

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUHA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
HpOMe)I(yTO‘IHOﬁ arTeCcTalumn




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJIS

HazBanwue
KOHTPOJIBHOTO
MEPOIPUATUS

Bec

Makc.
Oamn

[Topsinok HauKcneHus: 6amioB

YVun-
THIBA-
eTCA B

[TA

JlaGopaTtopHas
pabora

JlaboparopHas
pabora "Kiacchl
HEOPTaHUYECKUX

COETMHEHMI"

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

MarepuagamMu u obopynoBanuem. 0
O0ayoB — paboTta He
BBITIOJTHSIIACH/BBHITIOTHSIIACH YACTHYHO
WIH B X071€ paOO0THI ObUIH HAPYIIEHbI
MmpaBuiia pabOTHI ¢ MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKU
0€301acHOCTH, 4TO MPUBEJIO K
HEHMCIIPABHOCTH M BBIXOY U3 CTPOS
000pyI0BaHus, 3arPS3HEHUIO PEaKTHBOB
VUM TIOPYH MaTEepPHAaJIOB.

2. Cpok cmaum oTuéra. 1 6amn — oT4er
CIaH Ha 3aHATHH IO pacnucaHuto.
0aJuI0B — OTYET CJIaH C OMO3aHUEM JI0 2
Heenb. MUHYC 1 6ai oT4€T caaH ¢
Oro3/1aHueM B 2 U OoJiee Helelb.

3. KauectBo opopmnenus otuéra. 3
0anna — paboTa BHITIOTHEHA B TTOTHOM
00BeMe (3armoTHeHBI BCe HEOOXOIUMBbIE
paszenbl) pacyeTHO-rpadudeckas 4acTb
BBLIIIOJIHEHA 0€3 OIHMOOK, BEIBO]I
COCTaBJICH C YYE€TOM aHan3a
pE3yIbTaTOB SKCIIEPUMEHTA.
[lonyckaeTcst Hanuuue 1-2
HE3HAYUTEIHHBIX OMTHUOOK, KOTOpPhIE
CTYIEHT MOXET CaMOCTOSTEIIEHO
yCTpaHUTh. 2 6amia — paboTa MOTHOCTHIO
oopmIiieHa, 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
JaCTUYHO, JTUOO BBITOJIHEH HE CBOM
BapHaHT 3a/1aHus. B pabore mpuBeneHs!
OTBETHI Ha ITOCTABJICHHbIE BOMPOCHI U
b B 60 % citydaeB OTBETHI SBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
paboTHI BEITIOIHEHA C TPYOBIMHU
OLTMOKaMHU, OMYIICHBI OIITMOKH B

YPAaBHEHUSAX XUMHUYECKHUX PEAKIUM,

DK3aMCH




BBIBOJIBI HE/JACTHUYHO OTPAXKAIOT (PaKT
TOCTHOKEHUS 11eNTi pabOThI

Texyuuit
KOHTPOJIb

KonTtponpHas
pabota Nel
"Xumuueckas

TEPpMOJHAMHUKa.

XuMH4yeckas
KAHETHUKA U
paBHOBecue"

10

KontponpHas pabora coctout u3 10
3agaHui (5 3a1aHuil o TEMe
"Xumuueckas TepMoguHaMuKa'', 5
3aJaHuH 0 TeMe " XuMuueckKas
KHHETHKA U paBHOBecHe') 3a Kaxk10e
BEPHO PELIEHHOE 3a/1aHNUE CTYIEHT
nonyyaet 1 6an. 3a peuieHue, B
KOTOPOM JIOTTyIlleHa OIKOKa Oaibl He
HauncisroTcs (0 6amios).

ODK3aMCH

JlaGopaTtopHas
pabota

JlaboparopHas
pabota
"Kunertuka
XMUMUYECKUX
peakuuit”

1. Yuactue B 1abopaTtopHOM
npakTukyme. 1 6am1 — SKCIepUMeHT
MPOBENEH 110 METOMKE JTa00PaTOPHBIX
palboT ¢ y4eToM TEeXHUKH 0e30MacHOCTH
1 TIpaBUJI pabOTHI €

MaTepuaiamu u obopynoBanueM. 0
O0ayoB — paboTa He
BBITIOJTHSIIACH/BBITIOTHSIIACH YACTHYHO
WIH B X071€ paOOThI ObUIM HAPYIIEHbI
MpaBuiia paboTHI C MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKHU
0€301acHOCTH, YTO MPHUBEJIO K
HEHCIIPABHOCTH U BBIXOY U3 CTPOS
000pyIOBaHUs, 3aTPSIZHEHUIO PEAKTUBOB
VUTA TIOPYHM MaTepPHaJIoB.

2. Cpok cmaun oTuéra. 1 6ama — oT4éT
C/IaH Ha 3aHATUU MO pacnucanuio. 0
0aJuI0B — OTYET CJIaH C OMO3aHUEM JI0 2
Hesenb. MUHYC 1 0ai oT4€T caaH ¢
OI103/1aHUEM B 2 1 OoJiee HeJlelb.

3. KauectBo opopminenus otuéra. 3
0anna — paboTa BBIMOTHEHA B TOTHOM
00BeMe (3aroTHeHbI BCe HEOOXOIUMBbIE
pasienbl) pacyeTHO-rpaduieckas 4acTb
BBIITOJIHEHA 0€3 OIIMOOK, BEIBOI
COCTaBJIEH C YYE€TOM aHan3a
pE3yabTaTOB SKCIIEPUMEHTA.
[lonyckaeTcst Hanuuue 1-2
HE3HAYUTEIHLHBIX OITHUOOK, KOTOpPhIE
CTYIEHT MOXET CaMOCTOSTEIILHO
yCTpaHUTh. 2 6aia — paboTa MOTHOCTHIO
odopmiIeHa, HO UMEIOTCS
HECYIIECTBEHHBIE OIIMOKH B
pacueTHo/rpaduueckoii/onucaTenbHON
JacTsX pabOTHI WM B BBIBOJIAX. B 11emom,
OTBETHI SIBJIAIOTCS BEpHBIMU B 80%
ciydaeB. 1 6amn — pabora opopmiieHa
YaCTUYHO, JTMOO BBIMOJIHEH HE CBOM
BapHaHT 3a/1aHus. B pabore mpuBeneHs!
OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U
b B 60 % citydaeB OTBETHI SBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
paboTHI BEITIOJIHEHA C TPYOBIMHU
OIMOKaMu, TOMYIIECHBI OITUOKHU B

YPABHEHUSAX XUMHUYECKHUX PEAKIUM,

OK3aMCH|




BBIBOJIBI HE/JACTHUYHO OTPAXKAIOT (PaKT
TOCTHOKEHUS 11eNTi pabOThI

Texyuuit
KOHTPOJIb

KontponsHas

pabota Ne2
"Cnoco0xn1
BBIPaKCHUS

KOHIICHTpAI!
pacTBOpOB.

KonnmuratusHbIE

CBOMCTBa

pacTtBOpoB"

B Owitere 5 3amannii. MakcumaibHast
OlLlIeHKa 5 0asuioB. 3a KaXJ10€ BEPHO
BBHITIOJTHEHHOE 3a7aHue - 1 6a,
JaCTUYHO MpaBUWJIbHBIN OTBET - 0,5
0asna, 3alaHue He BBHITTOJTHEHO WIIH
BEITIOJTHEHO HE BepHO - () 6ayuios.

ODK3aMCH

JlaGopaTtopHas
pabota

JlaboparopHas
pabora
"Onpenenenue
JKECTKOCTH BOILI"

1. Yuactue B 1abopaTtopHOM
npakTukyme. 1 6am1 — SKCIepUMeHT
MPOBENEH 110 METOMKE JTa00PaTOPHBIX
palboT ¢ y4eToM TEeXHUKH 0e30MacHOCTH
1 TIpaBUJI pabOTHI €

MaTepuaiamu u obopynoBanueM. 0
O0ayoB — paboTa He
BBITIOJTHSIIACH/BBITIOTHSIIACH YACTHYHO
WIH B X071€ paOOThI ObUIM HAPYIIEHbI
MpaBuiia paboTHI C MaTepUaIaMu

1 000pyIOBaHUEM, TEXHUKHU
0€301acHOCTH, YTO MPHUBEJIO K
HEHCIIPABHOCTH U BBIXOY U3 CTPOS
000pyIOBaHUs, 3aTPSIZHEHUIO PEAKTUBOB
VUTA TIOPYHM MaTepPHaJIoB.

2. Cpok cmaun oTuéra. 1 6ama — oT4éT
C/IaH Ha 3aHATUU MO pacnucanuio. 0
0aJuI0B — OTYET CJIaH C OMO3aHUEM JI0 2
Hesenb. MUHYC 1 0ai oT4€T caaH ¢
OI103/1aHUEM B 2 1 OoJiee HeJlelb.

3. KauectBo opopminenus otuéra. 3
0anna — paboTa BBIMOTHEHA B TOTHOM
00BeMe (3aroTHeHbI BCe HEOOXOIUMBbIE
pasienbl) pacyeTHO-rpaduieckas 4acTb
BBIITOJIHEHA 0€3 OIIMOOK, BEIBOI
COCTaBJIEH C YYE€TOM aHan3a
pE3yabTaTOB SKCIIEPUMEHTA.
[lonyckaeTcst Hanuuue 1-2
HE3HAYUTEIHLHBIX OITHUOOK, KOTOpPhIE
CTYIEHT MOXET CaMOCTOSTEIILHO
yCTpaHUTh. 2 6aia — paboTa MOTHOCTHIO
odopmiIeHa, HO UMEIOTCS
HECYIIECTBEHHBIE OIIMOKH B
pacueTHo/rpaduueckoii/onucaTenbHON
JacTsX pabOTHI WM B BBIBOJIAX. B 11emom,
OTBETHI SIBJIAIOTCS BEpHBIMU B 80%
ciydaeB. 1 6amn — pabora opopmiieHa
YaCTUYHO, JTMOO BBIMOJIHEH HE CBOM
BapHaHT 3a/1aHus. B pabore mpuBeneHs!
OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U
b B 60 % citydaeB OTBETHI SBISIOTCS
BepHBIMU. PacueTHo-rpaduueckas 4acThb
paboTHI BEITIOJIHEHA C TPYOBIMHU
OIMOKaMu, TOMYIIECHBI OITUOKHU B

YPABHEHUSAX XUMHUYECKHUX PEAKIUM,

OK3aMCH|




BBIBOJIBI HE/JACTHUYHO OTPAXKAIOT (PaKT
TOCTHOKEHUS 11eNTi pabOThI

JlaGoparopHas
pabora

JlaboparopHas
pabora
"IIpuroroBnexnue
pacTBOpOB
3a1aHHOU
KOHIICHTPAIIUH.
IIpoBepka
KOHIICHTpAaIiH
IIPUTOTOBIIEHHOTO
pactBopa"

1. Yyactue B 1abopaTtopHOM
npakTukyme. 1 6ajm1 — SKCIepUMEHT
MPOBEJEH 10 METOIUKE 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

JlaboparopHas
pabota
"PacTBOpbI
AIIEKTPOJIUTOB.
Peaknun ooMena
B pacTBOpax
JIEKTPOITUTOB"

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

JlaGoparopHas
pabora

JlaboparopHas
pabota
"T'unponus
coneit"

1. Yuactue B 1abopaTtopHOM
npakTukyme. 1 6am1 — SKCIepUMEHT
MPOBENEH 110 METOMKE JTa00PATOPHBIX
paboT ¢ y4eToM TeXHHKH 0e30MacHOCTH
1 TIpaBUII pabOTHI €

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

1 000pyIOBaHUEM, TEXHUKU
0€301acHOCTH, 4TO MPUBEJIO K
HEHCIIPABHOCTH M BBIXOY M3 CTPOS
000pyI0BaHUs, 3arPS3HEHUIO PEaKTHBOB
VUM TIOPYH MaTEepPHAaJIOB.

2. Cpok craun oTuéra. 1 6ama — oT4eT

OK3aMCH




CIaH Ha 3aHATUU IO pacnucaHuto.
0aJuTOB — OTYET ClIaH C OTO3aHUEM JI0 2
Hemenb. MUHYC 1 0ai oT4éT caaH ¢
OIo34aHueM B 2 U 0oJiee Heleb.

3. KauectBo oopmiienus otuéra. 3
Oayyta — paboTa BBITOTHEHA B TIOJTHOM
o0beMe (3aITOJIHEHBI BCe HEOOXOAMMbIC
pasessl) pacueTHO-Tpaduueckas 4acTh
BEITIOJTHEHA 0€3 OMINOOK, BEIBOT
COCTaBJICH C YYE€TOM aHaIn3a
PE3yIBTATOB YKCIIEPUMEHTA.
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
oImMOKaMH, TOMYIIECHBI OIUOKH B
VPaBHEHHUSX XUMUYECKHUX PEAKITHH,
BBIBOJIBI HE/JAaCTUYHO OTPAXKaIoT (PaKT
TOCTHYKEHUS 1IeTH PabOThI

KontponpHas B O6unere 5 3amanuii. 3a KaxJ10€ BEpHO
Texymuii paborta Ne3 BBLIIIOJIHEHHOE 3aJaHue - 1 0am,
9 KOHz OIlE "Peakuu YaCTUYHO MpaBUJIbHBIN OTBET - 0,5 bK3aMeH
p HOHHOTO 00OM€EHa, 0aJjiia, 3aJaHUe He BEIITOJIHEHO HIIU
THIPOJIN3 comeit" BBHITIOJTHEHO He BepHO - () 6ayios.
KontponpHas .
AGoTa Nod B Ounere 5 3amanuii. 3a Ka)x70€ BEPHO
. E) - BBIIIOJIHEHHOE 3amaHue - 1 0ai,
Texymmii Crpoenne o
10 KOHTDOE ATOMOE 1 YAaCTUYHO MPaBWIbHBIN OTBET - 0,5 PK3aMeH
p S — 0aJjIa, 3aJaHue HE BBITOIHEHO WIIH
p saKoH" BBITIOJTHEHO He BepHO - 0 6aos.
1. Yuactue B nabopaTopHOM
MpakTUKyMe. 1 6anin — SKCepUMEeHT
MPOBEJIEH 110 METOIUKE JTa00PaTOPHBIX
paboT ¢ y4eTOM TEXHUKH 0€30MacHOCTH
U TIpaBUII pabOTHI C
JlaboparopHas MaTepuaiamu u o0bopynoBanueM. 0
1 JlaGoparopHas pabora 0amioB — paboTa He S KAMEH
pabota "Koppo3zus BBITIOJTHSIACH/BBITIOTHSIIACH YACTHYHO
MeTaioB" WIN B X071€ pa0OTHI ObUIM HapYIIEHbI

npaBuiia paboThI C MaTepUaIaMH

1 000pYy/IOBaHUEM, TEXHUKHU
0€30MacHOCTH, YTO MPHUBEJIO K
HCHUCIIPABHOCTHU U BBIXOAY U3 CTPOA

000pyI0BaHNUs, 3arPSI3HEHUIO PEaKTHBOB




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

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

KonrporkHas YKa3zaHbl IPOIYKTHI KOPPO3UH (1151
Texymmii paborta No5 BT HPORY PP
12 " KaXXI01 cpenpl) - 2 6asuta (o 1 6amry  |pk3ameH
KOHTpPOJIb Koppo3us .
" TUTST KQXKIOU Cpeibl).
METaJIOB
Omnpenenen Matepual JOKaJIU3aluu
KaTOJIHOTO Tpoliecca (JUIst KUCIOH
cpenpl) - 0,5 6ama
Onpenenex Tun nokpeitus - 0,5 Gana.
1. YuacTue B 1a00paTopHOM
npakTuKyme. 1 6ajmn — SKCIepUMEHT
MPOBENEH 110 METOMKE 1a00paTOPHBIX
JlaGopatopHas POBEA A patop
" paboT C y4eTOM TEeXHUKHU 0€30MacHOCTH
pabota "Xumus
U TIpaBUJI pabOTHI C
KaJIbIUs ¥ €TO
JlabGoparopHas . MaTepuanamu u o0opynoBanueM. 0
13 COECTMHEHU. DK3aMEH
pabota 6au1oB — paboTa He
XuMUs KPEMHUS
U ero BBITTOJTHSUTACKH/BBITTOHSIACH YACTUIHO
. WK B X07i€ pabOThl ObUIH HapyIIEHbI
COETMHEHUI

paBuiia pabOThI C MaTepUaIaMu
1 000pyZOBaHUEM, TEXHUKH

0€3011aCHOCTH, YTO IPUBEJIO K




HEUCTIPABHOCTH M BBIXOILYy U3 CTPOS
000pyIOBaHMs, 3aTPSI3HEHUIO PEAKTHBOB
VI TTOPYH MaTepUasoB.

2. Cpok cmaum otué€ra. 1 6amt — oTu€r
CIaH Ha 3aHATUU M0 pacnucaHuto. ()
0aJuUTOB — OTYET CJIaH C OTO3aHUEM JI0 2
Helmenb. MUHYC 1 0aim oT4éT caaH ¢
OIo34aHueM B 2 U 0oJiee Heleb.

3. KauectBo oopmienus oruéra. 3
Oayta — paboTa BBIITOJTHEHA B TIOJTHOM
o0beMe (3aITOJIHEHBI BCE HEOOXOAMMbIC
pasessl) pacueTHO-Tpaduueckas 4acTh
BEITIOJTHEHA 0€3 OMINOOK, BEIBOT
COCTaBJICH C YYE€TOM aHan3a
PE3yIBTATOB SKCIIEPUMEHTA.
JlonyckaeTrca Hanuuue 1-2
HE3HAYUTETHHBIX OMIMOOK, KOTOPBIC
CTYICHT MOXKET CAaMOCTOSITEIIEHO
YCTPaHUTh. 2 Oala — paboTa MOTHOCTHIO
odopmIieHa, HO UIMEIOTCS
HECYIIECTBEHHBIC ONIMOKH B
pacueTHOW/TpaduyuecKoi/onucaTeTbHOM
JacTSX paOOThl UJTU B BBIBO/IAaX. B memom,
OTBETHI ABJIAOTCS BepHbIMU B 80%
ciydaeB. 1 6amr — pabora opopmieHa
YaCTUYHO, JTMOO BHITIOJTHEH 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
oImMOKaMu, TOMYIIEeHBI OIUOKH B
YPaBHEHHUSX XUMUYECKHUX PEAKITHH,
BBIBOJIBI HE/JAaCTUYHO OTPAXKaIOT (PaKT
TOCTHYKEHUS 1IeTH PabOoThI

DK3aMeHalMOHHbBINA OMJIET COCTOUT U3 3
BOTIPOCOB, B K&XKJIOM U3 KOTOPHIX €CTh
TEOpEeTUYECKasi U MPAKTUIECKas 4acTh.

[Tpome- MaxkcumanbHOE KOJIMYeCTBO OAIIOB 3a
14 1 JKyTOYHAast JK3aMEH Ka)XJIblii BOTIPOC - 2 , U3 HUX - | Gamn3a [pK3aMeH
arrecTauus TEOPETUYECKYIO YacTh, 1 6ai - 3a
[IPAKTUYECKYIO. 32 YACTUYHO BEPHBIN
otBeT - 0,5 Gaisia, HEBEpHBIN OTBET WU
OTBET OTCYTCTBYET - () GasoB.
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA
Bu
HpOM@)Ky?O‘-IHOfI IIponenypa nposeneHus Kpurepun
OLICHUBaHUs
arTecTalyu
Ha sk3amMeHe npoucXoauT OLleHUBaHUE YUEOHOU AesTeNbHOCTH
00yyaronIuxcs o AUCUUILIMHE Ha OCHOBE ITOJIyYEHHBIX OLIEHOK 32 [B cooTBeTCTBHHU C
AK3aMEH KOHTPOJIbHO-PEUTHHTOBBIE MEPOTIPUATHS TEKYILETO KOHTpois. |mm. 2.5, 2.6
[TpoxokaeHne IK3aMeHa He SIBISETCS 00s3aTeNIbHBIM [lonoxxeHus
MeponpusTHeM. MToropas olieHKa MOKET ObITh BHICTaBJICHA




CTYZIEHTY I10 UTOraM TeKy1ero kouTposs. IIpu Hecormacuu ¢
OIICHKOM CTYJICHT MPUIIIAIIACTCS HAa YCTHBIN dk3aMeH. CTyieHTam
Ha TIOATOTOBKY OTBETa OTBOAUTCS 60 MUHYT. DK3aMEHAllMOHHbII

OUJIET COCTOUT U3 3 BOMPOCOB, B KaXKIOM M3 KOTOPBIX €CTh
TEeopeTuYecKas 1 npakTuieckas yactb. [Ipu orBeTe sx3ameHarop
MOJKET 33/1aBaTh HK3aAMEHYIOIIEMYCsl HAIPaBIISIOLIUE U
YTOUHSIOIINE BONPOCHL. B cilydae criopHOI OLIEHKH YK3aMEHaTop
MOJKET 33JaBaTh JOMOIHUTEIbHbIE BOIIPOCHI IO BCEMY H3y4aeMOMY

6.3. ITacnnopt oHaa OLIEHOYHBIX CPEACTB

Komnerennun Pesynbrarel 00yueHus

VK-1 3HAeT: XUMHUECKYIO HHTEPIPETAIIUI0 OCHOBHBIX MTPUPOTHBIX
- o T T T T T T T T T T
SIBJICHUI U POU3BO/ICTBEHHBIX MIPOLIECCOB

+
+
_|._
+

'YMeeT: BBIBIATH, (HOPMYIUPOBATh U OOBACHSTD
YK-1 €CTECTBEHHOHAYYHYIO PUPOY NPUPOJHBIX SBJICHUN U HHHHHHH A
[IPOU3BOJICTBEHHBIX IIPOLIECCOB

lIMeeT mpakTUUECKUN OIBIT: BIIAJIEHUS XUMHUUECKON U
VK-1 P . AACHH HHAHH T [
€CTECTBEHHO-HAYYHON TEPMUHOJIOTUIA

3HaeT: CBOMCTBA XUMUYCCKHX DJICMEHTOB U UX COCIUHCHUI,
COCTAaBJISIOIIHAX OCHOBY CTPOUTENBHBIX MAaTEPUAJIOB;

OIIK-1 OCHOBHBIE XUMHUYECKHUE CUCTEMBI U PUZNKO-XUMHUUECKUE HHHAH A
[IPOLIECCHI, JIEKALUE B OCHOBE COBPEMEHHON TEXHOJIOTUN
[IPOU3BO/ICTBA CTPOUTENBHBIX MAaTEPUAJIOB U KOHCTPYKIIMIA;

'YMeeT: MpaKTUYEeCKH UCIIOIb30BaTh METOABI TEOPETHUECKOTO
U SKCIIEPUMEHTAIILHOTO MCCIIeIOBaHUS B MPOdecCnoHaIbHON
JACATCIIPHOCTU U B HOBCGHHCBHOﬁ JKU3HU, pCIIATh 3aaa4n
TVCIIUTUTMH €CTECTBEHHOHAYYHOTO ITUKJIA C UCIIOJb30BAHUEM
CIPaBOYHOTO MaTepHasa, paborars ¢ mpubopamu u

OITK-1 000py/IOBaHHEM COBPEMEHHON XMMHYECKOM naﬁiopaTopI/m; IAAAAAANNE
HCIIOJIB30BATh Pa3JIMYHbIC MCTOAUKH USMCPCHHUU B XUMUHU U
00pa0bOTKN IKCTIEPUMEHTAIBHBIX JTAHHBIX; TPUMEHSTh
[MOHATHSA, TCOPCMBI U MCTOJBI IIPU PCIICHUU IMPUKIAIHBIX
3aja4; pemaTh KOHKPETHBIE 3a/1a4u B MPO(ecCHOHaIbHOM
ACATCIBHOCTU;, OICHUBATH KOPPCKTHOCTDH MMOCTaBJICHHOM

3aa91

+
+
_|._
+

Nmeet HpaKTI/I‘IeCKI/If/'I OIIBIT: IMMPOBEACHHUA XUMUYICCKOT'O
DKCIIEPUMEHTA; OPTaHU3AIMU U IPOBEACHUH JIUTEPATyPHOTO
IIOMCKa, B TOM YHCJIC B N100aIbHBIX KOMITIBIOTCPHBIX CCTAX,
OITK-1 00paboTke 1 0000IIEHNH €T0 Pe3yIbTaToOB, BIIaJICHUS %R R R A e R P
KOHKPCTHBIMHA MPAKTUYCCKUMU ITPUEMAaMH 1 HaBBIKAMU
MOCTAHOBKH M PEIICHHSI MATEMaTHYECKHUX 3a/1ad,
OPHUECHTHUPOBAHHBIX HA MPAKTUYCCKOC IMIPUMCHCHHUE IIPU

HN3yUCHUUN TUCHUIUINH HpO(I)CCCI/IOHaJIBHOFO OUKJIa

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
I[MPUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE O0ecriedeHUue TUCIMIITIMHBI

IleuaTHasi y4eOHO-MeTOAMYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUumMepamypa:



1. TI'munxka, H. JI. O6mas xumus [Tekct] : yuel. mocodue st HEXUM.
crennanbHocTel By30B / H. JI. I'munka ; mox pen. B. A. Pabunosuya. - 23-¢ u3j.,
ucnp. - JI. : Xumus. Jlenunrpaackoe oraenenue, 1983. - 702 c. : ui.

0) OononrHUMeENbHASL IUMepPamypa:

1. T'munka, H. JI. 3agaum u ynpaxkaeHus mo oo6mieit xumuu [Tekcer] : yueo.
nocobue st HeXuM. crieruanbHocTed By3os / H. JI. I'munka ; mox pen. B. A.
PabunoBuya, X. M. PyOunoil. - uzn. ucnp. - M. : Unterpan-IIpecc, 2002. - 240 c. :
WL,

2. Koposun, H. B. O0mas xumus [TekcT] : yue0. s By30B O TEXH.
HarnpasieHusM U cnenpanbHocTsM / H. B. KopoBus. - 11-e uzn., crep. - M. :
Beicmias mkomna, 2009. - 557 c. : un. - (IloGeautens KOHKypca YueOHUKOB).

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 0isi Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. Tpodumos, E. A. CnenmiasibHbIe BOIPOCH XUMUH :yued. mocodue/ E.
A. Tpopumos, T. A.bernepa; FOx.-¥Ypa. roc. yu-1, 3naroyct. ¢uin. , Kad. O6mr.
metamutyprus; FOYpl'Y.-Uensounck:Mznarenscteo FOYpI'Y,2006.-84 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

Her
[Tepedyens KCMOIB3yEMOT0O MIPOTPAMMHOTO O0ECTICUSHHUS:

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

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

1. -baza mannsix polpred (0630p CMU)(6eccpouno)
2. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHne I CIUTITUHbI

No OcHoBHOE 000pyIOBaHUE, CTEH/IbI, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
Bun 3anstuit . J;I NPeAyCTaHOBJICHHOE MPOTPaMMHOE 00ecIieueHHe, UCTIONB3yEeMOEe JIIS
YA pa3IMYHbIX BUIOB 3aHITHIA

JlaGopatopus "O6mas xumusa" — 1 mt. Komiuieke asis mpoBeaeHust
Jlaboparopusie  |105 [mpuknagHbix 1a60patopHbIX padot — 1 mt. Crenapl: Tabnui.a Menaeneena — |

3aHSATUS (2) |mT. paCTBOPUMOCTH HEOPTaHMYECKUX COeNUHEHUH — | mT.
DIIEKTPOXUMUYECKUE TIOTEHITHAIBI — | MIT.

ABTOMaTHU3UPOBaHHOE pabouee MeCcTO B COCTaBe: CUCTeMHBIN 010k ASUS
CamocrositensHas 403 [PSKPLCM, Intel Core 2Duo 2418 MHz, 512 O3V, 120 GB RAM, monurop
pabora crynenta |(2) [Samsung Sync Master 743N 17 LCD — 10 mt. Windows (Microsoft)
(43807***, 41902***) MatLab R2008b 3axa3 Ne 2235956 ot 25.12.2008




Microsoft VisualStudio 2008 (43807***) CBobonno pacmpocrtpansemoe [10:
Open office Adobe Reader, Mozilla Firefox WinDjView Unreal Commander.

CamocTosiTenbHast
pabota ctyaeHTa

401
)

Cuctemnsrii 6ok Celeron D 320 2,40 Ghz\256 Mb\80 Gb — 2 mT.; KommberoTep
B cocTaBe: cuctemubIit 0110k Intel Core2 DuoE6400/2*512 MB/120GbP5B-
VM/3C905CX-TX-M/Kb — 8 mit.; Monutop 17" Samsung Sync Master 765
MB — 9 mit.; MonuTop 17" Samsung Sync Master 797 MB — 1 wt.; Oxpan
HacTeHHbIN Proecta — 1 wit.; [Tpoekrop Acer X1263 — 1 mt.; Windows
(43807*** 41902***) MS Office (46020***) MathCAD 14 (3aka3 Ne
2558410 ot 21.10.2009) Koncynsrant + ([Jorosop Nel145-17 ot 5.05.2017)
CBobOoano pacrpoctpansemoe [10: Firefox 43 Windjview 2.1 7-zip 15.2
Adobe reader 11 Gimp 2.8.16 Inkscape 0.91 Unreal Commander.

IIpaxTuuyeckue
3aHATHUS U CEMUHAPBI

105
)

JlaGopatopust "O6mas xumusa" — 1 mt. Komruieke asis mpoBeneHust
MPUKJIAIHBIX JTabopaTopHbIX paboT — 1 mT. CteHasl: Tabnui.a Menaeneesa — 1
[IT. PACTBOPUMOCTh HEOPTAHUYECKUX COEAMHEHNI — | 1mIT.
PIEKTPOXUMUYECKHE MTOTEHIMAIbI — | IIT.

CamocTosiTenbHast
pabota cTyaeHTa

402
2)

Cucremnsrii 651ok: Kopnyc Minitower INWIN EMRO009 < Black&Slver>
Micro ATX 450W (24+4+6mun), Marepunckas mara INTEL DH77EB (OEM)
LGA1155 <H77> PCI-E+DVI+DP+HDMI+GbLAN SATA RAID MicroATX
4DDR-III Ipoueccop CPU Intel Core i5-3330 BOX 3.0 I'T11 / 4core / SVGA
HD Graphics 2500/ 1+6M6 / 77Bt1/ 5 T'T / ¢ LGA1155 OneparuBHas mamsTh
Kingston HyperX < KHX1333C9D3B1K2 / 4G> DDR-III DIMM 4Gb KIT
2*¥2Gb< PC3-10600> CL9 Xectkuii nuck HDD 1 Tb SATA 6Gb / s Seagate
Constellation ES < TIO00NMO0011> 3.5" 7200rpm 64Mb Ontuueckuii mpuBoj
DVD RAM & DVD+£R/RW & CDRW « Asus DRW-24F1ST» SATA (OEM) —
13 t. Monutop Benq GL955 — 13 mt. Dkpan Projecta — 1 mT. [Ipoextop
Epson EMP -82 — 1 mt. Windows (Microsoft) (43807***, 41902%***)
Microsoft Office (46020***) Komnac v16 nuu. cormamenne YLI-14-00249 ot
20.02.2015 AutoCAD 2014, Inventor 2014(378-96010***) CBob6oaHO
pacnpoctpansemoe [10 Mozilla Firefox Unreal Commander 7-zip Adobe
Reader, KMPlayer.

Jlexuuu

306
)

KommnprorepHas TexHuKa (yueOHble (PUIBMBI, TPE3EHTALUH, CXEMBbI, TAOJINIIbI)




