


(BanruficKa, rocyAapcrBeHHar axaAeMLIfl pbr60rlpoMbrcJIoBoro Q,'rora>
OfEOy BO <Ka,ruuuurpaAcxrzfi rocyAapcrBeHuslfi rexHl.tqecxltii yuunepcHrer) crp.2 us 20

(DouA oueHo,{Hbrx cpeAcrB no Aucur.rnnl4He <Xltutls>

Bepcur: I
25.05.03 "Texuuqecrar 3Kcnr'ryarauuc rpaHcnoprHoro paanoo6opyaoaaHnfl" H cIIeuHar'ru3auill\I

25.05.03 "TexHH,recxafl 3KcnJ'lyarauufl H per\roHr paafloo6opyaoaaHur npouucrtotoro (l.tora",

25.05 03 '(l4H6oKoMruyHHKaunouH6re cucreMbr Ha rpaHcnopre u ux nu$opuaqnoHHa.,t 3auIHTa"

TIACTIOPT
ooHAA OTIEHOTTHbIX CPEACTB

TIO AIICqUTIJIIIHE
xvlDfl{krfl

(uauneuoaaHue Aucrrnn,ruuut)

It
lakt

KonrpomrpyeMbre MoAyJrrr,

pa3Aenbl (renabl)

Ar,rcuunnrrHbr

Koa
KoHrponupyeMofi

KOMrIereHUr{U
(utm ee qacru)

Oqeuo.{urre cpeAcrBa
Cnoco6

KOHrpOnflHAPIMEHOBAHUC

I Pa:Ae,r 1. Ocuoeusre
flo,'IoxeHlrfl coBpeMeHHofi
Teopuu cTpoeHus aToMa.

oK-1 nK-14
ftK-15

Ycrsrrfi onpoc
KoHrpomuafl pa5ora

3aqer

2 Pa:Aer 2. Ouroerr
xlrMlr.recrcofi
TEPMOAIIHAMIIKII.

()K-i llK-14
IIK- I5

Ycrsufi onpoc
Kourpo:muax pa5ota

3AIICT

J PasAe,.r 3. Ocnonr,r
xuMrrqecKofi rcnuerur<lr.

oK-l llK-14
IIK-15

Ycrurrfi olrpoc
Kourpolsuar- pa5ora

3AIIET

4 PasAe,'r 4. Pacrnopu.
Ceoficrna pacrBopoB
3JreKTpO,'IlrrOB.

UK-I IIK-14
tIK-15

Ycruufi orpoc
KourpolrHat pa5ora

3aqeT

5 ParAe,r 5. Orcucrure!'IbHo-
BOCCTAHOBIITEJIbHbIE

Pearcuuu.

(JK-i llK-14
TIK-15

Ycruufi onpoc
Kourporsuax pa6ora

3ar{eT

6 Pa:Aer 6. OcHossr
fJreKTpoxHMrrrr.

UK-I IIK-14
tIK-15

Ycruufi onpoc
Kourpolruax pa6ota

3ar{er

7 PaslenT.
PaAuouareprraJrbr,
flpurrolr u d,'IrocsI.

oK-l [K-14
tIK-l5

Ycrsr,rfi onpoc
Koucnexr

3aqeT

8 PasAer S. XrMuq: HayKa
II T€XHO!'IOUIfl.

OK-I IIK-I4
IIK-15

Koucnem 3aqer

9 Pa:Ae,r 9.XuNr[q Lr

3KOJIOfIIfl.

uK-l llK-14
IIK-15

Koscnexr 3AIICT

A

s
STAPO



(Eanrr.{ilcKafl rocyAapcrBeHHar aKaAeMLrr pbr60flpoMbtcJIoBoro $lora>
OfBOy BO <KanuHusrpaAcxufi IocyAapcrBeHuul ii rexHa.Iecxuii yutlnepcHrer)) crp.3 l'1B20

@ouA o(enoqHbtx cpeAcrB rto Ancut4nrl'lHe (XI'{MI4g)

Bepcur: I
25.05.03 "Texuuqecrar 3KcIInyaTaUufl TpaHcnOpTHoro pailnoo6OpyAoeaHuq" u cneUua,'Il'I3aUHflM

25.05.03 "TexHHqecxa, fKconyarauH, !I peMoHr paauoo6opyaonaHU, npoNtblcnoaoro Q,rora",
25 05.03 "HH$orolrlryHuKauHoHHble cucreMbt Ha rpaHcnopre n ux uHrfopuauiloHHiu 3auilTa"

TPE E OBAHI,Ifl K PE3yJTbTATAM OC B OEHltI Arr C qrr[JII{Hbr

Irb
tln

Koa
KOMIIET
eHuI414

Co4epNauue
KOMneTeHUT{Ll

B pe:ymrare H3yqeHI{q ALIcquuI4HLI cryAeHTbI AoJIxHbI

3HATb YMCTI, Bna.{erb

1 oK-l Cnoco6nocrr, K
a6crparcrnonry
MbIlrrJreHI{K),

aHaJrrr3y,

crrHTe3y.

Ocnosubre 3aKoHr,r

xuMut4, KJIaccbI

HeopraHnqecKux r.r

opraHHqecKHx
coeAuueHnft,
nepuoAr.rqecKylo

CI,ICTCMY

A.H.MeHAereesa,
sHnrl XHtr.tU.leCKOii

cBr3H; Kr.rHeruKy,

rrzaponH3 coleii,
3reKrponrr3 coreii,
KOppo3r.rlo

MCTAJIJIOB,

OCHOBHbIE

rpe6oaaHu.R,

IpeAT,qBJ'IfleMble K

rexHlrqecxoii
noKyMeHTaulrl.t,
MaTepr4aJraM,

I{3AEJIUflM,

AOCTI,T)KeHl{fl HayKI,I

I{ TEXHHKII,

nepeAonoii orrbrr B

o6racrlr
3KCnnyaTaqHH

TpaHcrropTHoro
pa4noo6opyqonaHr.r

r; rpe6ooaHrar

3KOnOfHr rlo
3auIuTe

orpyxarculeii
cpeAbr.

Cocrasrqrr
X}IMHqCCKHC

ypaBHeHr{r,

BbIIIHCJI'Tb COCTAB U

KONHqCCTBO

I,I HA14 B I,IAYUL'I bH bI X

BeuIecTB B pacrBopax
u IIpo].r3BoAuTb

pacqeTbr Ha ocHoBe

o6urrax csoilcre
pacrBopoB,
cocTaBJrrrb cxeMbl
I'UIJIbBAHI,Iq EC KI,IX

3JIEMCHTOB

IIpOMbtIIIJIeHHbTX

HCTOTIHI,IKOB TOKA;

I,ICNOJIb3OBATb

OCHOBHbIC 3AKOHbI

ecTecTBeHHoHayq Hbrx

AHCU14II,'IHH,

npuMeHrTb MeToAbl

MaTeMaTUqecKofo

aHulv3a v
MO.rleJrHpoBaHr,rfl,

TeopeTurrecKoro u

3KC nepr{MeHTZl,'t b Ho f o
14ccneAoBaH14fl;

BbIflBJ'I,TI,

ecrecrBeHHoHayq Hy

ro cyrrlHocTb
npo6renr,
BO3HHKATOUIHX B XOAE

npo$e co.ro n a,'r s H o i;i

AefTeJIbHOCTLI,

npr.rBneKaTb Lnfl vx
peueH14rr Qu:uxo-
rrl arelt arnq eCr U i;i

aIInapar.

Hagur rcaN.{ r.r noA6opa r.r

H3yqeHH' nHreparypHblx
HCTOIIHI,IKOB,

XIIMHqECKHMI,I

HCC,'r€.UOBaH r,rrM H C U€JIT,IO

x3yqeHlIfl csoiicrs
orAeJIbHbtx BeulecrB,

uH$oplrauueii o

MeponprrrrHflx no oxpaHe

orcpyxaroutefi cpeabr.

A

ffi
6TAPA



-uE-rrfr 

cKafl rocyAapcrBeHHara6aaeMufl prr6onpon'rucJloBoro$,'rora>

@f EOy BO <Kan I.r HuurpaAc xt.t il rocyAapcrBeHHbl fi rexH H crp.4 !1..320

@osa or-(esoqHbtx cpeAcrB no AlrcultuuHe <Xuulrq>

Bepu.rx: I
25!5n3 ,'Texur.rqecxar 3Kcrrr'lyaTauH, TpaHCnOpTHOTO paAnOO6OpyaoaaHilrI" H cneuHanu3auurM

25.05.03 "TexHHqecxaq 3KcnnyaraUilt u peMOHT pa1uOo6opylonaHllfl npol\'tblC.rloaoro Q,ro'ra",

25.05 03 "l4n6oxouuyHttKaul.loHHble cucreM6l Ha rpaHcnopre u ux ilHOopMauuoH

2 IIK-14 Cuoco6Hocrr
peIIreHus
IIpO6,'IeM

aQQerrunuoro
IICIIOJIb3OBAHII
g MaTepr{aJIoB,
o6opyAoBaHuq,
coorBeTcrByt0
uux
aJrroprrTMOB II
rporpaMM
pacqeTa
IIapaMeTpoB
TexHoJroruqecK
rrx IIpoueccoB.

OcHogHue
rpe6oBaHHr,
IIpeAbflBnrleMbIe K

rexHilqecKoil
AOKyMeHrauHr,I,

MarepHzIJIaM,

H3ACJI14flM, MCTOAbI

xr.rMt4qecKofo

MOAerHpoBaHI,lu,

OCHOBHbIE IIOH'TI4fl

I,I MOACNH

xuMuqecKI.{x

CHCTCM Ll

npoueccoB,
peaKuHoHHylo

cnoco6Hocrb
Be[IecrB; IlpIrHuHn
pa6orbl
MEXAHI,I3MbI

o6r,erros
paaHorexHurrecKoft
LI

TeneKoMMyHl,IKaul,l

OHHOfi TEXHIIKH B

IIpo0eccHoHanbHoii

AeSTeJIbHOCTLI.

O6o6urarr
Ha6rroAaeMble
xr{M I,rqecKHe $arrsl
Ilpu npoBeAeHl'll4

r.rccJre.40BaHuii,

H3MepeHuI I{ AeJIarb

c0oTBeTCTBylOUile

BbrBoAbr, nur6uparr
MeTOA Xt4M[IqecKofo

uccJleAoBaHl.lfl Lt

ocyruecrBnflTb efo Ha

npaKTlrKe,

IIC TIOJII,3OBATb

pa3pa6oraHHbte

METOA}IKII HA

npaKrr{Ke.

HasurraN{LI

caMocroqre,r rHoii
14ccneAoBareJlbcKoii

AefreilbHocrH,
TeoperHqecKHMIl

rrpeAcraBJleHItrMH O6

ocHoBHbrx $uruxo-
xr4MHqecKux IIpoueccax,
HaBbrKaMu npHMeHeHLrfl

auaHrlft npu
uccneAoBarelrcxoil
pa6ore.

3 tIK-15 foronnocrr K

o6ectIeqeHIIIo
3KOJIOfIIqECKOfi

6elouacnocru
3KCrrJryarauIII|,
xpaHeHuq,
o6cryxunaHLIfl
TpaHcroprHofo
paAI|osJIeKTpOH
HOfO

o6opyAonaHua,
6elonacrrr,rx
ycJroBrrfi TpyAa

MeroArr
3KCnnyarau14r,l

paAuo3neKrpoHHor
o o6opyaoBalHl./.fl,

x14MLtqecKofo

MOAenHpOBaHH.,l

3KCneprrMeHTA Ll

aHiIJIH3a, OCHOBHLIe

NOH'TI4ff I,I MOACNH

3KCnep14MeHTiInbHbr

x xl,lMl.lqecKl{x
CHCTCM

npoqeccoB, MeroAbl

xurrauqecxoi
uaeHru$uxauntt Lt

onpeAeneHHfl

opraHuqecKflx H

Heopr-aHHqecK['tx

BeulecTB,

npHMeHreMbrx B

paAHo3neKrpoHHKe.

O6o6uraru
Ha6nloAaeMble

xr4MI{qecKI4e Sarrut tl
AEIATb
cooTBercTByrouHe
BbrBoAbr, nrt6uparr
MeTOA AHaJlV3a V

lr4enruQuxauuu
x14MuqecKofo

BEIICCTBA Ll

ocyuecTBnflTb ero Ha

npaKTHKe,

I{CITOJIb3OBATb

nonyqeHHbre 3HaHHfl

B npaKTuqecxoil

AerTenbHocTlI.

Haeurxar\4r4 pa6orut c

uayuuoilrureparypol u

ApyfLIMtr HcTotIHl'lKaMH

Hayq Ho-TexHuqecxoii
uuQopuauur.r: ttpaBr.rnbHo
qHTATI, xlIMLIqecKue

cl,tMBoJrbl, BocI]plIHHMaTb

fi OCMbICJII{BATb

nuSoprt,tauuro,

coAepxauyto
xIIMIIIIeCKI{e TepMUHLI,

HaBbrKaMH ynorpe6,reHur
xuMH.recxoii cHMBoJtt4K14

Anf BbrpaxeHH,
KOJ]I4LIECTBEHHbIX V

KaqecrBeHHbtx cocrosHufi
xHMHrlecKux cHcTeM,

HABbIKAMU XI4MHI{CCKOTO

aHzIJIU3a, XUMHqeCKUMU

uccne.4oBaHurM14 c uenblo
u3yqeHufl csoficrs
oTAeJ'IbHblx Beu{ecTB,

BXOAflUIUX B COCTaB

npoBoaHI,IKOBbrX,

lonynpOBOAHI{KOBLIx v

ApyfI'Ix
paaHoTexH HqecKHx

MATCPUAJIOB.



-uEarrufi 
cKa, rocyAapcrBeHHaq aKa.4eMHfl pu6onpouslcJloBofo $lora>

ofBoy Bo <Ka,ruHuurpaAcxr4fi [ocyAapcrBeHuufi rexHLtqecxltii yHtlsepcnrer) crp. 5 n:20
@oua oueuoqHbrx cpeAcrB no AI4cuI4rrnl'{ue <Xunul>

Bepcur: I
X.OS.Of "TexHuqecral 3KCnnyaTaUuf TpaHcnopTHoro pa1noo6Opy1osaHHs" rl CIleUuan113aUu.tlM

25.05.03 "Texnuqecxar 3KcnrryaraUllfl n peMoHr paluoo6opyAooaHnr npouuclororo Qrora",

25.05.03 "hnoorouuyHuKauHoHHble cucreMbr Ha rpaHcnopre u nx !!(l)gpvaglexlg! Jglx.l:lfa'=

STArrbI @OPMI4POBAHI,Ifl KOMIIETEHUIIfr B IIP OIIE C C E I43)rqBHI4tr

ATICqUTIJIIIHbI

(XI|MIIfl)---
(HaumeuonauHe AucuHnnHHbt)

Ilepnufi Kypc, repBbIfi ceMecrp.

Koa
KoHrponupyeMofi

KOMTICTCHUIIU

(uru ee qacrl4)

Nl yue6nofi HeAeJII{

3raurr rf oprr,tuponaHLlq KoMrlereHuI'Iu

IIOKA3AT EJIIT Vt KPI4TEPHI,I OIIPEAEJIEHI4fl yPOBH-fl COOPMIIPOBAHHOCTI{
KOMfIETEHItr4I,I

Ile
tht

Koa
KOHrponupyeMofi

KOMIIETEHUI,I}I

(u:ru ee qacrl,I)

Yponuu c$opullponaHHocrtr KoMnereHulru

floporonufi flpo4nunyrufi Brrcoxufi

1

oK-l
3sarr:
OCHOBHbIE

orrpeAeJreHHfl H

[OHqTNq XHMI,I}I.

3narr:xraccnSuxaquro
HeoplaHHrIecKHx H

opraHHqecKHx
coeAnueuuil, l'lx

Sueuuecnue h xHMHrlecKtle

csoficrea.

3sars:

flonyqeHne H ceoficrga
npe4craenrereI saxHeiiulix
ruraccoB HeopmHl{qecKHx

coeAuseHufi: oKcHAoB,

ocHonauufi, KHcJIor u conefi;

HMeTb npeACTaBneHHe o xHMHlI,

KaK HayKe o BeIIIeCTBaX, W

IIpoueccax Hx IIpeBpal{eHHq.

Ylrers:
Qopr'ry,rnpoBarb h
rlpHMeHqTb

ocHoBHbre 3aKoHbl,

rrpHHrlHnbr H

IIOHqTH' XHMHH.

Yuerr,:
o6o6utaru Ha6rroAaenaute

xHMHqecKI{e $arcrur v
AeJrarb coorBeTcTByrouHe
BbrBoAbr; ac[oJIb3oBaTt,

rroJlyqeHHbre 3HaHHtl B

nparcruuecrofi

AeflTeJrbHocTH.
perilaTb pacqeTHble H
KaqecTBeHHble 3aAaqu.

Yuerr:
pactI03HaBaTb Bo3MOXHOCTb V

Ha[paBneHr.re [poreKaHLL
xHMLrqecKHX pearcqufi;

IIHCaTb ypaBHeHufl xHMHqecKHx

peaxqnfi (uo,,rexynrpHbte, HoHHo-

MOneKyJrrpHbre, 3JIeKTpOuHSIe).

BraAerr:
TeopeTHqecKHM14

ocHoBaMH o6uteft u
seopraHuqecrcofi

BraAerr:
MCTOAAMI,I

3KCIIephMeHT2UIbHOI-O

HCCJICAOBAHIjfl, B XVMI4V.

BraAerr: MeroAaMH

xanauqecrcoil n4eurlt$urcaquu lt
orrpeAeneHHs BeulecTB.

A

ffi
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5l-AP0

Ns

tlt 1 2
a
J 4 5 6 7 8 9 10 11 t2 13 t4 15 t6 tl

I oK-l + + + + + + + + + + + + + + + + +

2. I]K-14 + + + + + + + + + + + + + + + + +

J. TIK- 15 + + + + + + + + + + + + + + + + +



(Eanruft cKafl rocyaapcrBeHHa, axaAeMuq pbl6onpoMbIcJIoBoro $,rora>
@fEOy BO <KaluHuurpaAcxuft rocyAapcrBeHHblfi rexH!'IecKHfi yHI'lBepcHreD crp. 6 uz 20

@oHA orreuo,{Hbrx cpeAcrB no Attctrunrl,lHe <Xutluq))

Bepu.rr: I
25.05.03 "TexHu.tecxar 3Kcnnyarauilfl TpaHcnoprHoro paanoo6opyaoaaHttl" li cneuHa'IH3auHflM

25 05.03 
.'TexHnqecrar 

lKcnnyarau111 u peMoHr paauoo6opyaoaaHH, rrpor\,rblcnoaoro Q,lora",

25 05.03 "l.,lurborouuyuuKaUHoHHbte cucreMLl Ha rpaHcnopre u ux l.lH00pIlautlOHHa, 3aUt'lTa"

XI"rMALI;

2

nK-t4
3uarr:
HMETb

rrpeAcTaBJreHHe o
nparcruvecxofi

UEHHOCTII H

oco6eHHocrsx
rxr]poKofo Kpyfa
XHMHqCCKHX

BeulecTB.

3sarr:
06 ocHoBHbrx xHMHqecKHx

n Suauxo-xuMhqecKHx
MeroAax aHarv3a.

3sarr:
o coBpeMeHHblx AocTI4xeHHrx
XHMH14.

Yrr.terr:
caMocToqTeJIbHo

[oryqaTb 3HaHVfl"

pa6orars c
KOHC[eKTaMh,

yue6Hnrcorr.r,

yue6uo-
MeroAHqecKofi ,

cnpaeouHofi
,rureparypofi,
ApyrHMH
HCTOI{HHKAMH

uu$oprr,tauuu.

Yuerr:
BOCrrpHHr4Marb H

OCMbICJIHBATb

nH$oprraaquro; rlpHMeHqrb

noryqeHHble 3HaHHfl Anf
pettreHus yue6Hstx 3aAaq;

nonBoAhrb urorh pa6orst:
Bbt [oJ'IHgTb caMoKoHTpoJIb.

Yuerr:
3aKperrnrTb H pacuHpflTb 3HaHnfl

caMocToflTenbHo floJIyr.larb

3HaHHr: yr,ry6,rrrs 3HaHHfl,

yToqHqTb IIo tlpH3HaKaM

nou.atufi, orAenqrb
cyxlecrBeHHble npH3HaKH OT

HecyuIecTBeHHblx, yToLIHflTb

tpaHHubr HcnoJI b3oBaHHfl

zuauuit, caMocroqrerbHo
[OIyqaT[, 3HaHu.s AJIfl peIxeHI'Ifl

3aAaq TBOpqecKofo xapaKrepa,

3aAaq noBbrueHHofi cnoxHocTH.

BraAerr:
HaB[,lKaM[I

caMocrorreJlbHofo
pe[eHHs 3aAaLI:

ro o6pasqy,
3apaHee

H3BECTHbIMH

cnoco6auu.

BlaAers:
HABbIKAMH

caMocToflTeJIbHofo

peueHnfl 3aAaq: ssr6upars
[onxoArrurnfi naeroA

pelxeHHfl cTaHAaprHblx

3aAaq.

BraAerr:
HABbI KAM H CAMOCTOfl TCJI bHOfO

peIxeHH, 3aAaq: BbltlorHqrb
TBOpqecKHe

(ucc,le4oearerscrcue) [poeKTbt,

IIpHMeHqf H3BecTHble

xuMHqecKHe MeToAbl lr MoAenH

rIpl4MeHqTb 3HaHHs B

HecraHAaprHofi curyaqnu.

&

s
SIAPO



@aaeMl4fl pbt6orpoMblcJloBoro $nora>
xnfi rocyAapcrseHHstfi rexunuecxufi

@oua oueuoqHblx cpeAcrB no AIlc(un,rlrHe <Xt'ttn'luq)

25.05.03 "'l'exHH.{ecKat:xcn,rya'rauua rpaHcnoprHoro paauoo6opyaoaaHH.fl" H cneuH&qfi3auu.qM

25.05.03 "Texuuqecral r*anryuruur, ,rpe*ro't paauoo6opyaooaHilfl npoMblcnoeoro Qlora"'

3sars:
IIpl]HuHIIbl pa6orbl H MexaHH3Mbl

ocHoBH blx 3neKTpoxI4 MI'lqec KHx

I]poueccoB.

3uarr:
accopTI4MeHT

IIpoBoAHHKOBbIX,

IIonyI]poBoAHHKOBblx H

Ar43JIeKTpHqecKHx

Marepl,IailoB, npH[oeB H

$rrccor, ycnoBl'lfl rlx
B3AHMO3AMEHfEMOCTH,

[paBHna I4CIlOrb3OBaHHq H

}]X BJIH'HHEM HA TCXHHKO-

3KoHoMHqecrcne c gofi crsa
o6cryxu naeNa slx t'lsAer 14 fi

B reKyuleM peMoHre,

fiapaMerpbl y3JIOB H

af peraroB TpaHc[opTHofo
paguoo6opyAoBaHuq.

3sarr,:
MeroAbl
xHMHqecKofo
MOAenHpoBaHHq,

OCHOBHbIE IIOHqTH'I

14 MOAenH

xHMnr{ecKnx
CHCTCM H

npoueccoB,
peaKufioHHylo

cnoco6socrr
BexlecTB.

Yuem:
HCIOJIb3oBarb noJlyqeHHble

3HaHHfl B [paKTH'IeCXOfi

AefTenbHocrH.

Ynerr,:
ssr6lrpars MeroA aua.ltv3a

xnMHqecKofo BexIecTBa H

ocyulecrBnqrb efo HA

rrpaKTHKe.

Yuerr,:
o6o6uraru
HA6IIoAAEMbIC

xHMHr{ecKHe saxrsr
H Aenarb
coorBercrByloulHe
BbrBoAbr.

BraAeri,:
HaBblKaMH BOCnpIIHHMaTb I',I

ocMbrcn HBaru uu$oPnaaqnro,

coAepxauyto xHMHqecKHe

TepMhHbl.

B.naAerr:
HaBbrKaM14 rlpaBl{nbHo
qHTATb XHMhqCCKI4C

CHMBOJIbI.

Bra4err:
HaBbrKaMu pa6oru
c uayuuoil
nureparypofi n

ApyrHMl'I
HCTOTIHHKAMH

HayqHo-
rexHlr.{ecrcofi
nu$opuaquu.



"Erurru 
ii.-a",.ocyAapcrBeH Har aKaAeM Hq pbl60ttpoM blcJloBof o Q'rora>

Of EOy BO <Ka,l nur'rHrpaAcxltfi rocyAapcrBeHHbl ii rex crp. 8 ur 20

Ooua ouenorrHbrx cpeAcrB rIo Allcq4rInxHe ((X]1v112

Bepcr.u: 1

25.05.03 
..Texuuqecxat 3KcnnyaTauuf TpaHCoOprHOfO paauoo6opyaoeaHl'tc" u cneuuaIH3auHflM

25.05,03 
..TexHHqecxaq ,nanryu.uur, [rpeMoHr pa!uoo6opyAoaaHur npontstc,roaoro rpaora",

25.05.01 "l,In$oronnyHuxauuouurte cucreurt sarpaucnop're n ux uH00pt'la[UoHHa' 3aull'lTa"

fIEPEIIEHb
KOHTPOJIbHO-OUEHOIrHbrX cPB,(cTB

HalrMenosaHue
oIIeHotIHofo

cpeAcTBa

Kparrcar xapaKTeprlcrrrxa

orIeHorIHOfO CpeAcTBa

flpegcranlenue
orleHoqHofo cpeAcTBa

n {ouge

Ycruufi onpoc

YcrHrtfi olpoc rlo3BoJrrer olreHrrrb 3r:arrlafl' vl

Kplro3op cryAeHTa, yMeHI{e JIOfI'IqecKI'I

locTpoLITb oTBeT, BJIaAeHI{e MoH0IIOfI{qecKofi

per{blo H pIHbIe KOMMyHIIKaTIIBHbIe HaBLIKI'I.

Ycrnrtfi onpoc BbItIoJIHfler o6f{alouly}o

Synxqurc: BbIrBJIsrorcs. LeraJrur, Koropble rro

KaKI{M-TO npuql'IHaM OKa3aJ'Ir',Icb HeAOCTaToqHo

ocMbIcJIeHHbIMI{ B XOle y'{e6Hblx 3aH.sTl{it' tt ttpu

loAroroBKe K sav€ry vru sK3aMeHy' Ycrsrtfi

Borrpoc o6laAaer raKxe n'torunupyroulefi

$ynxquefi: rrpaBLInbHO opraHI{3OBaHHble

co6ece.4oBaHLre) KoJrnoKBI'Iyl,l, 3au€t Ir 3K3aMeH

MOfyT CTI4MynIrpoBarb y'{e6Hylo u HayrIHyIo

AeflTeJIbHOCTb CTyAeHTa.

flepeueHr BorlpocoB rto

BCeM LI3yqaeMbIM

TCMAM.

KourpomHar
pa6ora

Cpe4creo [poBepKI'I yueuuft IIpHMeH,TL

noJIyr{eHHbIe 3HaHUs. Lnfl pelreHl4s 3aEAq

orrpeAeneHHofo rlrfla rlo reMe I'II]I pa3Aeny.

Koptu.nerr
KoHTponbHnx saAaHufi

IIo BapI4aHTaM

PasuoyponHeBble

3AnAI{]jIj 3AI.AHUfl

Pa:rprqaror:aAa'Iu pI 3aAaHnfl: I
I

A) pelpoAyKTl4BHoro ypoBHr, rto3Bon-srcu]I4el

orleHr.rBaTb a ALIafHocTI4poBaTb 3HaHI4el

Saxruuecroro Mareplrana (6a-:onste loulrul.l
anropuTMbl, Saxrrr) v yMeHI4e rpaBunbHol

I{CIIOJrb3OBaTb CrIeu}raJIbHbIe TepMITHLI A rloHflTldfl,

y3HaBaHI{e o6texros I'I3yqeHI'It B paMKax

onpeAeneHHof o pa3Aena AI'IcqulnlrHbl;
E) peKoHcrpyKTHBHoto ypoBHfl, IIo3Bonf,roruue

loueulrsars v Al'IalHocrl4poBarb yMeHI4fl

lcuHre:uporars, aHaJIH3IzPoBarb, o6o6uarr

l$amuuecxufi H reoperuuecxufi Marepua,'I c

lQopr'ayrupoBaHIreM KOHKpeTHbIX BbIBOAOB,

lycraHoeleHuenr rtpuqI'IHHo-cJreAcrBeHHblx csssefi:

lB; TnopuecKoro ypoBHr, rlo3BoJlrlouue oueHuBarr

l, lruarocrllpoBarb )MeHI4s, I'IHTerpI4poBarb 3HaHlL

llp*rrrr"o o6lacrefi, apryMeHrlrpoBarl

llco6crseHHyto rotIKy 3peHHfl .

Kortrurexr
pa3HoypoBHeBblx 3a aq

u zayauuit

Tecr

Cucrerta craHAaprl,I3l{poBaHHblx 3aryawr4v,

lo3BoJIflIOIqarI aBTOMarIr3I4pOBarb flpolleAypy

r{3MepeHpl ypoBH.a asanufi 14 ynenufi
o6y.rarcuerocg.

@osl recroBblx
za[asuit

!!L

ffi
STAPO



"E-rrfi 
c"araocyAapcrBeHHafl aKaAeMfl fl pbl60npoMblcJloBoro s.nora>

OfEOy BO <KallrHraurpaAcxl.lil rocynapcrseHHblfi rexHu'IecKl4ii yHIlBepcilrer) crp.9 w 20

@oHA orreHo.{Hbtx cpeAcrB no Auclr4nnxHe ((Xl1ut112

Bepcnr:1
2535.03 "Te-*qecKar sKcnnyarauuf TpaHCnOpTHorO pa4uoo6opy.aoBallnfl" u c|leuHaIH3aUHqM

25.05.03 
,.TexHuqecra, ,*anryuruqrr !rpeMoHT pa,[HOO6OpyAoaaHur npoltuc,roaoro $lora",

25 05.03 "Hu$oxouuyHnKau11oHHble cucreMLI Ha rpaHcnopTe u Hx HH4lopNlaUl'loHHaJI 3aUIHTa"

Boupocu K 3aqery

[ucquuruua: XI,IMI,Ifl Cneuua"T r,uocrs: 25.05.03

Ceuecrp: I

@uruxu H xIrMIrIrKaSespa:

I Ilep"oA^recK ""II 3aKoH LI repl4oAl,IqecKas cplcreMa 4.I4. MenAeJIeeBa. 
I

I

MoAem crpoeHl,Ifl aroMa Pe:ep$op.ua. 
I

I

I

I

KsaHronO-MexaHplqecKaf MOAeJIr CTpOeHrtq aTOMa. Knanrosbre rlucrta. 
I

I

fyu4a.

ffiecKofiTepMoAIIHaMIIKI{.Buyrpeuux,3HepfII,.3uraIsnuq.
I

lilepssrfi 3aKoH TSpMSAHHaMLIKII. 3axou fecca H cIIeAcTBI'Ifl I{3 Helo.
I

I Cxopocro xuMLIqecKoft pearuuu.
I

l3anrcrrrnocrt cKopocrlr xI4MLlqecKofi peaKUIru oT KoHUeHTpaquu pearl'Ipylorqux
I

I 
eeurecro. 3axoH 4eficreyrcutux Macc',_

I

@ypbIHacKopocTbxI{MIIqecKoftpeaxquu.fIpanu:roBaur-fossa'

Teopur aKTI{BaIIuu.

Karalug.

2.

3.

4.

5.

6.

7.

8.

9.

10.

ll

12.

13.

14.
[p""U", naJX"*nbe. BnuqHple II3MeHeHus KoHUeHrpaUuII pearl{pyrctt1l{x BeIIIecTB,

TeM[epaTypblHAaBnelH]/,fl'HacMeIIIeHI{exHMHqecKoropaBHoBecl4fl.

Bo,qa. @usuqecKue cBoficTBa. Crpoeuue MoneKynbl. I4ouuoe [poI'I3BeAeHHe BoAbI'15.

16.
Bo4opo4nufi noxasarenb. OlpeAeJIeHpIe pH cpeArt [o II3MeHeHI{Io IIBera I'IHAI{KaropoB

Ha flpr{Mepe SenonSriIJIeI{Ha, MerlrnopaHxa I4 JIaKMyca.

fr1por6 conefi. Creness II{AponII3a. CpI:rssrte u cna6ble OcHoBaH[q II KIICJIoTbI'
17.

A

s
STAPA



crp. 10 rar 20
<Banruiicras rocyAapcrBeHHa, aKaaeMHfl put6onponartcJloBOfO Qlora>

xrafi rocy.qapcreeHHutil rexry4qe9x4IOf EOy BO <KantlulturpaAcxrafi rccyAapcrBeHHbl il rexH

(Doua oUeHor{Hbtx cpeAcTB 10 AtlcUt4rlntlue <Xuul'ts>
25.05.03 

..TexHuqecxar:xcnryarauHc TpaHcnopTHoro paauoo6opyaosauHq" H Cneuha'lH3auHflM

25.05.03 "lexHuqecKafl r*anryuruun, }rpeMoHr paauoo6opyaooaHHlr npol\''blcJ'loooro (rora"'
25.05.03 "lexHu'{ecKafl lKCnJIyaTaUHfl H pcMoHl pilltruuuuP}AuDonrr' 'rPurrrDMrvuvrv Y/

25.05.03 "l,lu$oxor,r r,ryHuKau

flpanula cocraBJleHlrs ypaBHeHI{ft ru4polu:a'

Konqenrpaur4q pacTBopoB. MaccoBarr Aon.fl pacTBopeHHoro BeIIIeCTBa.

Molrpuar KoHueHTpauuq pacTBopoB. MonflJrbHaf, KOHIIeHTpaUILfl pacTBopoB.

3.r"r-""r"- (uoptr,ransnal) xouUeuTpaUuq paCTBOpOB. BUqUCIOHIIQ 3KB[IBaiIeHTa

Kr{cJror, ocHoBaHl4fr , coJlefi . Turp pacrnopa. IIpoMIrJrJIe'

){(ac*,oc]T" BoAbr. BpeMeHHarr u rrocroflHHafl xecrKocrr. Creuenr xecrKocrl'I BoALI'

Xulrurqecxl4e cnOCo6bI ycTpaHeHI'Lx BpeMeHHOfi u uOcrO.f, HH ofi xeCTKOcTIl'

ConpeneuHble MeroAbI

ocMoc.

onpecHeHIrfl "ol"r.,{ucrillnxqux. 
3:rerrpoAl{an[I3. O6parnrrfi

Ceoficrsa pacrBopoB He3neKTponI'IroB: ocMoc.

Hacb[ueHHoro napa. Ilepnrrfi 3aKoH Paym.

Ypanueuue BaHr-fo$tfa. .(aueuue

Kpuocxouux. 36y:rnuocKolrus. Bropofi 3aKoH Payw'

O-r-rtar"r*"*"TaHOBI{TeJIbHbIe peaKUUI{. CreneUr oKuCIeHI'Is' MerOA

3neKTpoHHOfo 6anaHca.

MeroA ronypeaKuufi. Tunu OBP.

@[nofiuofi3neKTpI,Iqecxufic:rofi.YpanueuueHeprrcra.

crau4apruufi no.qopoAnufi sneKrpoA. Pr4 uanpxNeH[Ifr MeT&'InoB.

i-orurrrecKl{fi 3IIeMeHT .flxo6u-[anl'I3n[. 3AC f &tbBaHuqecKoro 3JreMeHTa'

Xuuuqecrue flpoqeccbr npH 3neKrponu3e. cxeMa sneKrponu3a BOAbI.

3rexrpo:ru3 pacrBopoB conefi .

3:rerrpo.ru3 pacnnaBoB coJIeI'I.

KO:u.reCrseHHbIe 3aKoHr,I 3neKTponl{3a' flpuveueuue 3neKTponl{3a B

IIpoMbIIXneHHOCT14.

Kopposrar MeraJIJroB. BuAsI Koppo3l4lr. Xuuuqecxa, Koppo3lr'g'

3lexrpoxuMlrr{ecKaq KoPPo3I'Iq.

rcopporr, *aK pe3ynbTaT pa3nuqHoro AocTyna KLICnopoAa. Mero4sl 3aulrrTbl MeTaJIJIOB



crp.11 u:20@aAeMH, psr6onport'rslcJloBoro $'rora>

@fEOy BO <KanraHl.lurpaAcxuii roc Hurfi rexHuqecxtlfi YHtlEePcurer>
(DouA oueHoqnslx c no Allcullnr IlHe <<X Hr.a Hq))

ffiTpaHcnopTHofopaauoo6opyaooallHfl''ticneuHa"!u3auH'M
25.05.03 "TexHuqecxas ,nanryuruu* ,npe'o'i paanoo6opyaoraHil' rpoMbrcnoaoro (r'rota"'

25.05.03 
.,HHSoKoMMyHriKauHoHHbte c,Cret'lbl Ha rpaHcnopTe IMX tjH(llopMaul{oHHa, 3allt Ta'!Bepcnr:1

OEPA3EU 3AqETHO[ O BI'TJIETA

or6oy BO (KAJII,IHI4H;PAACKI4fr pOCyAAPCTBEHH6Ifr TEXH1{IIECKHfi vHI4BEPCHTET>
- - -sl",rrra ni xAq rocyAApcrBEHHAq AKAAEM tT.fl PbrEoIPOIYIbICJIOBOI O OJIOTA

3aqeruslii 6u,rer .l{b 1

Xuvurs 25.05.03 <<TexHuqecnaq 3Kcr,'IYaraII[q u
fucqunnuna

flepuo.uuuecKzfi 3aKOH rr neprroArrrrecKaq cHcreMa A.I4. MesaeneeBa.

Peaxrlu.s Bblpaxaercs cxeMofi :

NazSO: + KMnO+ + HzSO+ :Na2SO4 + KzSO+ + MnSO+ + HzO

cocrassre sneKTpoHHbre ypaBHeHprq. Paccraerre KO3otbuuueHTbl B ypaBHeHI',Iu

peaKUII[ MeToAoM 1lonypeaKUprfi. YraXUTe, KaKOe BeUIeCTBO flBJLf,eTc''I OKIICJIIITeJIeM'

KAKOC _ BOCCTAHOBIITCJIEM.

Eutem paccnompen u1*eeptcdeH Ha 3acedaHuu xaQedpot l,[ama:

3 a e e dy ru uqu ii xa S e dP o it

H.fl.Curunecxuit



crp.12 uz20
<Ea*lr iicraq nocyaapcine, Ha,. aKaAeM H, put6o npolt slcJloBoro S'rora>

OfEOy BO <Ka.nltuuurpa4cxufi rocyAapcrBeHHblfi rex

OouA ouenoqHbtx cpeAcrB rlo AIIcq4n4l4re ((X-!NI.112

2535 03 'T.*nrqecKaJl 3Kcn;1yaraqnfl TpaHcnopTHoro pa1r1oo6opyAoBatluf" H cneUuilJIu3aUhtM

25.05.03 
,.TexHuqecxar ,*crnyuraurr rpeMOHr pa,4lloooopyaooaHur npourtclonoro (t,rora",

KauHoHHble cucreMbl Ha rpaHcllqplg r_llx
Bepcur:1

ME T OAI{IIE C KIIE yKA3AHI,Ifl 

^nfl 
OEyTIAIO IqLIXC fl IIO

ocBoEHuIo ALICqUIJII'IHbI
Ilpu.uep yKffiaHuil no sudq,M yqe1Hbffi 3aHflmuil npu*edeH s sude ma6nuqat

Bug yue6uurx
zaHstuit

Oprauu:aqnfl AeflTeJIL'HocrH cryAeHTa

IIexuuq B xOle neKUIIOHHbIx 3aHsTI4fi O6yuarorqr'rMgfl peKOMeHAyeTcfl BbI1lOIHqTb

cneAyrouue AeficrBHq. Becru KoHCrreKTrrpoBaHI{e y'{e6Hofo Marepl4ana.

O6paUars BHI{MaHIIe Ha o1lpeAene;,j^lls., $OpuynupoBKll xI{MHqecKVx IpI'IHIIIIIoB

143aKOHOB,Hayr{HbleBbIBOALIl1lIpaKTI'IqeCKI4epeKOMeHAaUIIUIIOprx
npr{MeHeHI{}o. 3aAasars [penOAaBaTeJIIo yToqH.,IrcUIue BO11pOcbl c IIeJIb]o

yfcHeHI,Ifl Teoperl4qecKIIx IIoJIOxelt4it,piBpeIxeHI'Iq clopHblx CHTyaUufi.

Xe.narelruo OCTaBI4T6 B pa6O.IUx KOHCneKTaX fIOJIq, Ha KOTOpbIx Bo

BHeayAI{TopHoe BpeMq MoxHo cAeJIaTb IIoMeTKu v13 peKoMeHAoBaHHofi

nr4TepaTypbr, AononHqroulue MaTepr4an npocnyuaHHofi JIeKUHI{, a TaKxe

noAr{epKI4BaIoU[e oco6yrc BaxHocTb Tex vItr4 I{HbIx TeopeT}rqecKzx

noJroxeHI{u.t-
I Heo6xoauvo noJIb3oBarbcr cneAyrcxleH nHreparypoH:

I'rusxa H.JI. J6uaq x[IMLIfl : yr{eOHI4K M.: KnoPyc,2tJO9

llasros H.H. 06ruat I4 HeoptaHuqecKaq xHMI4r:
yqe6Hr.rK

M.:flpoQa,'2OO'2

Koponuu H.B. O6rqas xLt MLLf, : f{eOHr'IK M.: Bucuras [IKoJra,
2002

Kourpo:rrHar pa6ora
/ uu4unngya,rrusre

3a!aHAfl

@TaBbIcTynaeTKaKcpeAcTBonpoBepKpIyMeHI,IfinpHMeHflTb|
flonyr{eHHbre 3HaHru Antr perxeHns. 3al.alc, olpeAeneHHolo TI4[a IIo TeMe Irnul

pa3Aeny. Iloerouy cryAeHTy Heo6xoA[Mo caMocrorreJlbHo BbInonHI4Tbl

KOHTpOnbHbIe pa6orbl, coCTOflUILIe il3 HeCKoJIbKI{x 3a.[aq KaxAas, vt

rrpeAcTaBI{Tb I4X rlpenoAaBaTeillo.

Konrpo:6n afl pa1oTa r.r3laf aeTc.s rotuqecKI{ rrocJreAoBaTeJIbHo,

tpaMorHo u pas6opullBo. OHa o6sgarelrno AonxHa uMerb rl4TynbHblil nplcr. OH

coAepxrrr Ha3BaHHe Bblctueto yqe6Hofo 3aBeAeHIrt, Ha3BaHI{e reMbl, Qanulllro,
HHr.rquaJrbr, yrreHoe 3BaHr{e }r creneHb HayqHo1o pyKoBoAI4TeIq, 0aMuILIrc,
r{Hprqr4aJlbl aBTOpa, HOMep lpyllrlbl.

Ha clegyrouleM Jrgcre npr.rBoAgTcq coAepxaH[Ie KoHTponLHofi pa6orbl.

Oso nrmoqaeT B ce6r: $opuynl4poBKy 3a4a.l,v, KpaTKoe ycIIoBIIe, pelxeHl{e,

OTBCT.

llpeno4anarenb rrpoBepser pa6ory H BblcraBllfler oUeHKy, ((3ar{er) I'rrpl

(He3arrer)).

B c:ryqae (He3arlera)) KoHTponbH)'Io pq6ory cneAyer rleperl{caTL



(Eanrr4ficKa, rocyAapcrBeHHa, aKaAeMur pbl6otlpoMblcJloBoro Qlora>
OfEOy BO <KallEHuurpaAcx6fi rocyAapcrBeHultfi rexHltqecxuil yunoepcHrer) crp. 13 u:20

@osA oueuoqHbrx cpeacrB no Aucllunnt4He <XIrN.rl'rq)

Bepcr.rr: 1

25.05.03 "TexHilqecxa-q 3KcItIyaTaUilfl TpaHcnoprHoro paAnoo6opyAoeaHlrc" t{ cneUila"l[r3aUficM

25.05.03 "TexHHqecKa, 3KcnryarauHfl H peMoHr paAnoo6opyAoaaHur npoltstc,roaoro Q,rora",

25 05.03 "HHrboxour"rysnKauHoHHbre cilcreNrbr Ha rpaHcnopre u ux nu$opuaunoHHafl 3aullra"

Xuuuqecxufi
rpaKrHKyM /

na6oparopHas
pa6ora

Jla6oparopHble 3aHgrl{, ilo xtrMI{Ia LIMeIor ABe lnaBHLIe uenu:
BO-nepnux, .{aTb BO3MOXHOCTr [paKTI,IqeCKa nO3HaKOMHTbCg C HaI{6Onee

BAXHbIMI4 XI{MI{T{ECKI,IMH PEAKIII{'MI{ L\ NPOUCCCAMI,I, A TAKXC OBNAAETb

ocHoBHbIMr.r MeToAaMI4 XI4MI,IqeCKOTO aHaJII43a.

Bo-nroprrx, Aarb Bo3MoxHocrb 6onee [onpo6Ho o3HaKoMlrrbcq c HeKoropbIMH

.f,BIeHHflMU I{ 3aKOHaMII IIpI4pOAbI An' flonHofo IIoHI'IMaHIu KOTOpbIX, OAHHX

AeMoHcrparlufi Ha Jrexrrrrsx rro xHMHH o6srxnoseHHo SLIBaer HeAocrarorrHo.

B na6oparopHoM rIpaKrI{KyMe, s 6omull4HcrBe na6oparopHblx pa6or,
HenocpeAcTBeHHo npoBoAqT xIrMIrqecKI'Ie peaKul{u ulrr4 I43Mepf,}OT r4x

KOJIT.IqeCTBeHHIIe XapaKTepI{cTIrKI'I. flpUVena, qacro, LI3MepqroT He I{CKOMyIO

xapaKTepr{cTllKy, a HeKoTopylo Apyryrc BerI4qL{Hy, KOTOpa' CBs3aHa C Hero

u3BecrHbrM coorHo[IeHr.rqM (onpeAeJr.rreMblM 3aKoHaM Ha6nrcraeMoto sBneHu.f,),

A I,ICKOMAg BEIfiTILI/HA BbIqI4CIqETC,f, L13 PC3YNbTATOB HCIIOCPEACTBCHHI,]X

Ir3MepeHHbrx Benrrr{HH, Bxorsurux B SopMyJrbI, Bblpa}Ka}oulue 3aKoH gBJIeHI4fl

r4Jrrr cooTHorrreHr4e MexAy rr3MepeHHr,rMV BeJrLIquHaMrr r1 I4cKoMofi BenI4qI4HOfi. B

KaxAofi .na6oparopriofi pa6ore Bce Heo6xoAUMbIe AeficrBus cneAyer
npor,r3Bolr{Tb B onpeAeneHHofi rrocJreAoBareJlbHocrll, Koropaq yKa3blBaercq R

MeroAur{ecKux yKa3aHlrgx. 
- ---) --- - - r -' r

Xurrauqecxufi npaKrHKyM Ha KafteApe Su:uxrz v xLtv,Lrvr B|APO pacroJraraer

coBpeMeHHbrM na6oparopHblM o6opyAoBaHlreM LI peaKrI,IBaMI4. tr4Merorqufrc.f,

xr4Mr.rqecKufi rrpaKTrIKyM, o6ecueur.rBarorur4ia pIHTeHcIrBHoe pa3BI4Baloqee

o6yueuue, BKnroqaer B ce6fl cBbI[Ie 20 m1oparopHblx pa6or.
IIo sceN{ cneur4aJrr,HocrsM, Ha rrepBoM 3aHflTvrr4 na6oparopHoro npaKTI4KyMa rlo
xrrMr4r.r KypcaHTaM H cTy.{eHTaM coo6ruaeTcr: Heo6xoAI4Ma, yqe6Haq nlrreparypa
(yue6nuru rr MeroArrqecxrre yKa3aHH, no na6oparopHblM pa6oran); o6uee
KoJrr4qecrBo na6oparopHbrx pa6or, KoTopble Heo6xoAuMo BbIrIoJlHI4Tb B

reKyueM ceMecrpe; rpaSur< [Ix BLITIoJIHeulas. c yKa3aHI,IeM AarLI lpoBereHuq B

ceMecrpe, lpoBoArrrc.,r r4HcTpyKrax IIo oxpaHe rpyAa v [oxapHofi
6e:onacuocrrr B na6oparopkrvr xvM:zt:a. Ha 3roM xe 3aHfiTrrur KypcaHroB I,I

cryAeHToB 3HaKoMqr c rpe6onannflv^r4 IIo noAroroBKe K na6oparopHblM
pa6oraM, o$opuneuuro orqera, o6pa6orxe pe3ynbraroB 3KcnepuMeHroB v
3aulr.rrbr na6oparopHofi pa6orbr.
Ha xaNAonr 3aHflTtru B xrrMr4qecKoM npaKTrrKyMe o6yvaeurtfi o6ssaH orfoprraum

orrrer o na6oparopHoft pa6ore, B KoropoM 3anrrcblBaercf, HaI4MeHoBaHHe Ir IIeJIL

pa6orsr, ypaBHeHuq xr.rMurrecKr.rx flpoueccoB, pHcyHKIr I{ cxeMbl la6oparopnofi
ycTaHoBKr.r, Ta6nHIIbI 3KCIIepIIMeHTaT'IIHIIX pe3ynLTaTOB, pacqeTHble oopMynbl.
B Ha.rare Kaxroro 3atfl'tr4s. npeloAaBarenb rrpoBeprer roroBHocrr o6yuaeMoro
K BbrrroJrHeuuro pa6orbl I{ AonycKaer elo K npoBeAeHpIIo 3Kc[epuMeHToB, a

Aanee IIo oKoHqaHr{ro Brr3t{pyer pe3ynbTaTbr rrpeAcTaBneHHble B Ta6nuuax
usnepeuufi, a lrrs. HeKoropbrx na6oparopurrx pa6or r4 fpaOHKI4 nocrpoeHHble tro
pe3yn braraM H3MepeHHrr.

flo oKoHqaHHLr xnMr4qecKoro gKcrrepr,rMeHTa v oQopnareHus orrrera o
t-
lna6oparopnofi pa6ore o6yuaeurrft noBTop.f,er rlo KoHTpoJIbHbIM BonpocaM

lreopuro 14 3aruuuraer na6oparopHyro pa6ory. Pe:ylsrarsr 3axILITbI orMerlarorcq

lupeno4anarelreM Ha orqere r4 BHocflTcq n xacpegpansnufi xypHiln BbItIorHeHuq
t-
I 
naoopaTopH r,rx paoor.
Conersr u peKoMeH Aa\uvl
1. tl fla, K o.repeAHofi uofi pa6ore x 't Ltrv cTyAeHT, 3a

iI

s
5t-AP0



<Ea,rruficxaq rocyAapcrBeHHaq aKaAeMLL pur6onpornlslcJIoBoFo $rora>
OfEOy BO <KallaHuurpagcxufi rocyAapcrBeHHbl4 rexHU'IecKHft yHilBe crp. 14 uz 20

@osA oueHoqHbtx cpeAcrB rto Auclrunnuse <Xr'ruus>

Bepcur:1
X.bS.O: "TexHHqecKar 3Kcnnyarauu, TpaHcnoprHoro paauoo6opyaooaHuq" u cneuHa,lu3auHrM

25.05 03 "Texnllqecxar 3KCnnyaraqufl u peMoHr pa1uoo6opy1oaaHufl npoMblcnosoro {1,rora",

25.05.03 "l4n6oxounynuKaur.roHHbte cncreMLl Ha rpaHcnopre u ux uHtbopIlauuoHH

HeAenIo Ao ee BI'IIIoJIHeHIIq, npexAe Bcelo, oqeHb BHIIMaTeIIbHo H3yqaeT

MeroAurrecKlle yKa3aHLIq, peKoMeHAoBaHHylo nl.ITepaTypy l,r neKUI{u. B pa6ouefi

TerpaAV [o na6oparopHbrM pa6oraM roroBplT orBerLI Ha KoHTponbHbIe Bonpocbl

/J.nfl cIaqv Teopuu.
2. B Ha\Ure 3a:as'tr4s. npenOAaBaTeJIb OTMeqaeT rtpuCyTCTBHe O6yuaeUux, Ux

noAroToBKy K rpeAcrorlqefi na6oparopuofi pa6ore. B :ra6oparopl'Iu o6yuaeltrte

rroApo6Ho pa36upalor Uenb v 3a1artr pa6orst, xI4MI4rIeCKI,Ie peaKIII4I4,

pacrreTHr,re sopuynsl 14

3ABIICIIMOCTI{.

Heo6xoAuMble Anfl BbIIIoJIHeHI'If, rpaSHrIecKIIe

3. B xoAe BbrrroJrHeHr{-s KypcaHTaMH kr cryAeHTaMLI na6oparopHllx pa6or

nperroAaBareJlb I4 3aBelyrcUfift la6oparopfiefi pyKoBoArT sKcnepl{MeHTanbHofi

pa$oTofi, BrIIIoJIHeHIIeM xuMIIrIecKIIx peaKUufi, [poI43BoAcTBoM I'I3MepeHI'Ifi,

3anr{cbro lrx pe3ynbTaToB B Ta6nLIIIbI H nOCrpoeHI'IeM fpaoI4KOB .

4. Kypcanrr,r rr cryAeHTbr, rro KaKr.rM-nu6o npuqlrHaM He 3alrllrrl4Blxve rpu 14

6O.ree na6OpaTOpHLIe pa6OTbI, K Aa,'ILHefiUIIM 3aHqTI,Lf,M B XIIMHTIeCKOM

[paKTrrKyMe (nunolneHl,Irc) He lolycKaloTcs BnpeAr, Ao oKoHqaTenbHofi cAarl[

BbrrrorrHeHHbrx pa6or. Oco6o HeycneBaloultle 14 npotrycrlrBttrue na6oparopHble

3aHflTvts. Bbr3 r,rB alor c s. [nfl o6tx cu esu.u Ha 3 ac eAaHI4 e Kas eAp bI'

5. Ilper 3aIIILIre KaxAoft na6oparopHofi pa6orbl, orBerbl o6y'raertrx Ha

KOHTpOnbHbIe BoIIpocbI u pelxeHlIe 3aAarl I',I3JIalaIOTCq IIUCbMeHHO.

3auluuleuuble pa6oTbl (orveru) oUeHI4BaIoTc, no n.f,Tu6anbHofi cucTeMe.

floArorosxa
3aqeTy

-Ko,,po,"3HaHVi4ocyUIecTBng'eTcg'n$opueycTHofo3aIIeTa'IIp,

noAtoToBKe K ycTHOMy 3arrery cTyAeHT AOnXeH OCBOITTb TeOperI4qecKI4LI

MaTeprraJr, uclonb3yfl KoHcrreKTbr neKrlr4fi 14 MaTepl4an 6asoeoro yqe6HLIKa I4

AononHr{TenbHofi nHTeparypbl
PexoueuAalrrlu cryAeHTaM rlpu rroAroroBKe K 3aqery:

1. flepel Har{aJroM rIoAroroBKH K 3ar{ery Heo6xoAuMo rlpocMorperb Becb

MaTeplran u oTJIoxI.{Tb TOT, IITO XOpOuIO 3HaKOM, a Har{pIHaTb yrrflTb

He3HaKOMLIfi, uonsIfi.
2.VlcnotszVftre npeul, oTBeAeHHoe Ha IIoAroToBKy, KaK MoxHo a$QexruaHee.

Hosrrfi u cnoxHblfi MareplIan yquTe B To BpeMq cyToK, KolAa xopouo AyMaeTcf,,

TO eCTr, Br,rcoKa pa6oTocloco6HocTb.
3. Ha,tunafi roroBurbcq K 3aqery 3apaHee, [oHeMHoty, rro qacrqM, coxpaHq,

crroKoficrBHe. CocraBb rrJraH Ha KaxAbrfi AeHb rroAroroBKl{, Heo6xoA}rMo qerKo

onpeAenl{Tb, rITo r4MeHHo cefoAHfl 6y4er u3yrlarbc.g.
4. K rpyauo 3aloMr.rHaeMoMy Marepr{any Heo6xoAuMo Bo3Bpauarbcf, HecKonbKo

pa3, npocMaTpl{BaTb efo B Ter{eHI4e HecKoJrbKI{x MLTHyT Ber{epoM, a 3aTeM eue

!43^- 
yrpoM.

5. U.IeHs noJ'Ie3Ho cocTaBJI,'ITb tIJIaHbI KoHKPETHbIX TCM I4 ACPXATb I{X B YME, A HE

l:a:y6punarb Bclo reMy flonHocTbro (or) II (Ao). Moxuo TaKxe npaKrl{KoBarb
I

luanucaHue BOIIpOCOB B BI,IAe KpaTKorO, re3LIcHOlO II3JIoxeHI4fl MaTepI{aJIa.

16. 3ayuueaeurrfr Marepl{a,'I nyque pa36I.ITb Ha cMLIcnoBbIe KycKI{, crapaflcb,
t-
luro6rr ux KoluqecrBo He IIpeBbIIxano ceMLI. CNlrtcrtoerle KycKI'I MaTepl4ana

lneo6xo4uMo yKpyrlHflrb Li o6o6rtarb. Bblpaxaq rnaBHylo MbIcJ'lb oIHofr Qpa:ofi.

17. Ilepecrca3 reKcra cBor.rMrr cJroBaMr{ npr.rBoAr.rr K nyq[reMy eto 3aIIoMI{HaHIrIo,
I

lvelr lruOrOKpaTHOe qTeHIIe, nOCKOnbKy 3TO aKTHBHa.fl, opIaHu3OBaHHa.s qenblo
l-
lyucrneuua.s pa6ora. Boo6ue roBop.s, nrc6a.f, aHaJlrrrl{qecKaq pa6ora c reKcroM

l.rpruolrr K ero nyq,,eMy 3anoMIrHaHuIo.
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(BanruficKafl rocyAapcrBeHHafl aKaAeMu, pbt60rtpoMblcJloBolo Q,'rora>
Of EOy BO <Kan r.ruuurpaAcxufi rocyAapcrBe H uu il texu llqec xu ft yH u repcllrer) crp. 15 u:20

@ou,( ouenoqHbtx cpeAcrB no AllcuurrnHHe <XliNaHq)

Bepcur: I
25.05.03 "Texnuqecxar 3Kcn,'tyarauu, TpaHcnoprHoro paauoo6opyrrosaHHfl" H cneuuilJlu3auHtl\l

25.05 03 "TexHHqecxa.q )Kcnnyaraun, u peMoHr paruoodopyaonaHu, npoMblcnoooro Q,rora",

25.05.03 "l4HdoKoMMVHilKauiloHHLIe cucreMLI HarpaHcnopre u ux uu$opllaquoHHIUI 3aqllTa"

MBTOAT4TTECKpIE MATEPUAJIbI, OfIPEAEIfl IOIqI4E IIPOUEAI/PbI
orIEHlrBAHlrfl 3HAHTIII, yMEHUII, UABtrtKOB V (klJll/) o[bITA

AEflTEIbHOCTLI, XAPAKTEPI,I3yIOqIIXSTAIIbI @OPMI4POBAHI,Ifl
KOMIIETEHIII4T

Marcersr MeroAlrqecxl{x MareplraJroB, oflpeAeJrrlolqre [poueAypbl
oueHHBaHuq 3HaH[fi, yMeHufi, HanuKoB u (unu) orrbrra AeflTeJrbHocrH

Marcer o$oprvr"rreHrr KoMrIJreKTa 3aAaHHfi AJrr KoHTpoJrbHofi pa6orbl

Ka@eap a Snsuxra v xr4Mkrvr

KouuercT 3aAaHrrfi Anq KoHTpoJIbHofi pa6orbl

IIo Al/tcql4rrn]1r:He XVII|y4I4fl

KoxrponbHafl pa6ora Nqt.

Bapuaur 1.

1. Cocrassre MoneKynflpHbre H HoHHo-MoJreKynrpHbre ypaBHeHHfl pearcqnfi s:auN4oAeftcrsHs

pacrBopax Me)rqy: a) NaHCO3 n NaOH; 6) BaClz [r NazSO4 s) MgCl: u AgNO3.

2. Cocraeure MoneKyJrflpHbre ypaBHeHHr

MOneKynrrpH brMHypBHeH vflMt4:
a)Al(OH)r + OH- -' AlOz- +2H2O

6) CaCO: + 2H* ---, Ca2* + H2O + COz

pearcqufi, KOTOpbre BbrpDr(arcTcr HoHHo-

3. 3anuurure 3JreKrpoHHyro Soprtay,'ry 3JreMeHra c roprAKoBt,rM HoMepoM 32. Pacnpegerl.rre
3JreKTpoHbl 3THx aroMoe no sqeilrcaN{. Karcoe KBaHToBoe qlrcJro xapaKTepn3yer HarIpaBJteHHe

BpauleHHs sneKTpoHa.

4. Karcne u: co,refi noABeprarcrc, rHAponu:y: K2SOa, CuSOa, FeCl3, Cr(NO3)3? Cocrassre HoHHo-

MoneKynflpHr,re H MoJreKynrpHbre ypaBHeHHc ruAponr.r3a. Kaxue 3HaqeHHrI pH uueror pacrBopbl

ornx corefi?

5. Bstquclnrs ren,rosofi s$$ercr peaKIIHn Fe(*) * Al2O31*y : AltO * FezO:(^), ecJtH B peaKqHro Bcryrnno
5,6 r xe,re:a.

6. Brr.ruc,'r,re Bo cKo,'rbKo pa3 yBerhquTcc cKopocrb peaKuav rpv yBenHLreHHfl TeMfieparypbr Ha

400C, ecnn reMrreparypnsrfi rcoeQQHuheHr erofi pearcqnn paneu 3

l. Kaxofi o6rerra BoAbr cneAyer Ao6aBHrb x 3 :r 2}%:o-uoro pacrBopa xnopl,IAa aMMoHI4q
:1,060 r/rra:r), .mo6H no.nyuu:rcr 100% BO



<Ba,rrr.rficxas rocyAapcrBeHHafl aKaAeMH, prt6onponulcJloBoro Slora>
OfEOy BO <KaluHttHrpaAcxufi rocyAapcrBeHHstfi rexuuqecrcnfi yHunepcllrer> crp. 16 wz 20

OoHA ouesoqHbrx cpeAcrB IIo At4cul4IL'tHHe <Xtlutls>

Bepcur:1
25.05.03 "TexHHqecKaq sKcnnyarauiln rpaHcnoprHoro paauoo6opyaoraHHq" H cneuHtlltH3auuflM

25.05.03 "TexHnqecxar 3KCnnyaTaqflf tt peMoHr pa1uoo6opy1osaHHfl npoMblcnonoro $rora",
25.05 03 "l,lHrhorconnyHuKaUyoHHbte cucreMbt Ha rpaHcllopre u ux HH{qp!!4ullgxHaq 3alXHTa"

Bapuaur I

1. Peaxuuq Bblpaxaerc, cxeMofi:

A)FeSOr + KMnOr * H2SOa---+ Fez(SOrh + KzSOr + MnSOr + HzO

E) KMnOa + NaNO2 + KOH---+ K2MnOa + NaNO3 + HzO

Paccrastre Ko3$OuuueHTbr MeroAoM flonypeaKullfi. Yraxute, KaKoe BeulecrBo qBrflercq

oKHCJILTTeJIeM, KaKOe - BOCCTaHOBI,ITeJIeM.

2. Hatutsture cxeMy 3neKrponr43a pacrBop a u pacr.naBa Hllrpara MarHI4, MgQ'{O3)2 ua

r4HepTHbrx yroJlbHblx 3neKTpoAax.

3. Cocrasrre cxeMy, HaIIHIIIIITe 3IeKTpoHHbIe ypaBHeHI{fl 3JIeKTpoAHbIx

Bbrrrr4cJrHTe 3.4.C. rirJrbBaHrrr{ecKoro 3JreMeHTa, cocroslqeto H3 cBIrHuoBofi

rrJracrr{H, oryuleHHbrx B pacrBopbr cBoHx conefi c KoHIIeHTpauI4efi [Pb'*] :0,1 u
f-rroH/n.

npoueccoB vt

H MA|HI4EBOfi

[Mg'.] :0.01

4. Tox cunofi 2,5 A, rpoxoAs

BbrAeJrrer v3 pacrBopa 2,76 r
uerall?

I{CPE3 PACTBOP CONII ABYXBAJICHTHOTO MCTAJIJIA, 3A 30 MI,IHYT

MCTAJIJIA. BTT'IHCIPITb ATOMHYIO MACCY MCTA,TIJIA. KATOfi gTO

KonrponbHafl pa6ora Ne2.

Kpnrepuu orIeHKH:
- oueHKa (orJrrrqHo) BbrcraBJrflerc, o6yvarorqeMycr, ecru o6yvaeuslfi AeMoHcrplrpyer
cuoco6socrb K rroJrHofi canrocroqrenbHocru (.uonycr<alorc, KoHcynbraIII4LI c [peloAaBareJleM
no corryrcrByrour.rM noupocalr) n nrr6ope cuoco6a petueHl4s HeIr3BecrHbIx LIJIH HecraHAaprHblx

za4a:uuit B paMKax yve6Hoft lIacqunnrlHbr c t4crroJrb3oBaHl4eM 3uauurt, yuenrafi I{ HaBbIKoB,

floryr{eHHblx KaK B xole ocBoeHuq Aauuofi yue6uofi Arrculllnl4Hbl, TaK I{ cMexHblx.{t4cllunnlrH;
oueHKa (xopouo)) BbrcraBJrsercx o6yuarouleMycr, ecJrr{ oH AeMoHcrprrpyer crroco6uocrr

caMocroflTenbHo npuMeHrrb 3nalar4s, yMeHI.{, LI HaBbrKr{ npu pelxeHlzrz 3a!.aurirt, aualoruqHbrx
TeM, Koropbre npeAcraBnrn flpenoAaBarenb nprr floreHur,ranbHoM SopulrponaHurr KoMtlereHulru,

[oATBepxlaer HaJrrrq[e c@opMuponauHofr KoMrrereHrlrru, [pl4qeM ua 6o:ree BbIcoKoM ypoBHe.

oueHKa (yAoBnerBopr4renbHo) BbrcraBJrsercq, ecJrn o6yuaeltufi AeMoHcrpllpyer
caMocrogreJlbHocrr, B rrpr4MeHeHr4r4 3HaHrIfr, ytvreur.rfi r{ HaBbIKoB K perueHl4lo yve6urx sal.auuit
B IIoJIHoM coorBercrBuu c o6pa3uoM, .{aHHbrM rlpeloAaBareJreM, IIo 3aAaHLIflM, peueHue

Koropbrx 6ruro noxasaHo npeflo,{aBareJreM, cneAyer cqr4Tarb, r{To KoMnereHuI,Iq cSopltuponaua,
HO ee ypoBeHb HeAocraroqHo BbIcoK;

oueHKa (HeyloBnerBopr4TeJIbHo) BbIcTaBJIqercq, ecJIIr BbrflBJlaeTc.t Hecrroco6Hocrs

o6yuaetroro caMocrof,TeJrbHo rrpoAeMoHcrpr.rpoBarb Hutu.r.ue suaHufi npu pelxeHuu zaaauufi,

Koropr,re 6sl:ril npeAcraBneHbr rrpenoAaBareneM BMecre c o6pa:uorr,r Hx peureHllr, orcyrcrBlle
caMocroflTeJrbHocTrr B nprrMeHeHr,rpr yMeHrr.s K HctroIb3oBaHLIIO MeTOAOB OCBOeHI'Lf, yVe6nofi



(Earrr4iicKafl rocyAapcrBeHHafl axaAeMHfl pbl6oltpoMblcJloBol-o Slora>
OfEOy BO <Ka,rr.rHHurpaAcxnfi rocyAapcrBeHHulfi texHI'rqecxllfi yuunepcllrer) crp.17 uz20

(DoHA oueHo.rHbrx cpeAcrB no AxcqunnHHe (XuMHfl))

Bepcur:1
25.05.03 "TexHH,recrafl 3KcnnyarauilrTpaHcroprHoro paauoo6oplaoaalrtlr" H cneuHaril3aunflM

25.05.03 "TexHuqecra-r 3Kc|lJIyarauufl H peMoHr paauoo6opyaonaHHfl npoMblcroaoro S,rora",
25.05.03 "HurborolrlryHnKaquoHH6te cucreMbt Ha TpaHc1lopre u ux nH(lopuaUHoHHiu 3aulura"

Arrcqflnnr.rHbr Il HeCIIOCO6HOCTb CaMOCTOsTeJIbHo IIpO.,IBI{Tb HaBbIK noBTopeHl4fl pelxeHHs

nocraB1eHHofi 3a1aqr4 no craHAaprHoMy o6pa:qy cBl4AerenbcrByror 06 orcyrcrBlrlr
c$opuuponaHHofi KoM[ereHIILt u.

3aqer craeurc, rto pe3ynbraraM TeKyulefi ycfleBaeMocl.{, [pr4 ycnoBHt4 IIoJIHot-o BbltloJIHeHHfl tlJIaHa

na6oparopHbrx pa6or H c yqeroM orMerKH ycrHoro orBera, flonyr{eHHoil Ha 3aqerHoM 3aHflTlatl.

Orlrerra (3aqreHo) - orBer flonHbrft r{ flpaBr4nbHbrfr Ha ocHoBaHIrI4 I,I3yqeHHbIx reopufr;
Mareprran rr3JrOXeH B onpeAeneHHofi norIIqeCKOfi [OCneAoBaTeJIbHOcTII, nLITepaTypHbIM

q3LIKOM; OTBeT CaMOCTOqTenbHLIfi .

Orlrerra <3a.rreHo) - orBer nonHbrfi 14 [paBr{nbHbti4 Ha ocHoBaHLIH u3yqeHHbx reopufi;
MaTepr.raJr rr3JroxeH B ollpeleneHHofi norurqecKofi nocJleAoBaTe.lrbHocTr{, nPU 3ToM

.4oflyueHbr ABe - Tpr.r HecyuecTBeHHbre oluu6KH, I4cnpaBneHHble IIO Tpe6oBaHHlo

lpenoAaBaTenq.

Ornerxa <He gaqreHo) - orBer HenoJrHbrfi, HenpaBlrnbHllfi, npl4 orBere o6uapy>xeuo

HeloHr{MaHr{e cTyAeHToM ocHoBHofo coAepxaHufl yr{e6Hofo MaTepHaIIavrht AonyueHbl
cyqecrBeHHbre o[rrr6Krr, Koropbre cryAeHT He MOXer lrcnpaBlrrb llplr HaBoA.f,[Iux

Borrpocax [penoAaBaTenq.

Cocrasurem I4.O. Qarnrut::as

r.20
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<Eaarufi cxas rocyAapcrBeHHaq aKaAeMr4, psr6onport,tucJloBoro Srora>
(DfEOy BO <Ka,rururHlDaacKufi rocyaaDcrBeHHrril rexHu.recrfl fi yHusepcrrrer) crp. l8 ua 20

QoHA oueuo.tHbtx cpeacrB IIo Ar.rcqrrnJruHe <XLrN.rHq)

Bepcur: I
25.05.03 "TexHnqecrca-R 3Kcnnyarauufl TpaHcnoprHoro pa1rzoo6opyaosanilr" il cneuila,ru3auilrM
25.05.03 "TexuHqecKa.q SKcnnyaraur{-,r H peMoHr pa.(Hoo6opyroaaHHr npouuc,roaoro Q,rora",
25 05.03 "l,lurboxouuyHnKauuoHHlre crrcreMsr Ha rpaHcnoDre H ux uHdlopuauuoHHaq 3auluta"

Maxer oQ opruaeHlrfl KoMrrneKTa pa3HoypoBHeBbrx 3a,qaq

KaQegpa QrE:rExra r4 xr4Mr{r4

Koprnaexr pa3Hoyp oBHeBbrx 3aAarr (3aAaHr{fi )

noAHCrIHnnvqe XI4MI4A
( u a u m e u oeo u u e d u c u,u nn u n ot )

1. 3a4aun perpoAyKTr,rBHoro ypoBHfl

K paageay 3.Ocxosur xhMt4qecKoI xuxerrxr.

K paa4eay 4. Pacraopur.

2. 3a1.a,M peKoHcrpyKrr{BHoro ypoBHfl

K paa4eay 3.Ocxoeul xuMhqecKoi xnxeruxn.

K pasaeny 4. P

3aAa.ra
Ouesra
(yAoBneTBopHTenbHo))

(:avreuo) vru nusrofi
ypoBeHb ocBoeHH_f,

KOMneTeHUrrr

Ha cKonbKo rpaAycoB HaAo rroHr.r3rrrb reMneparypy
BpeaKur,roHuofi cuecu Anq yMeHr,trreHrrs cKopocrr{ t 27 ptz,
ecJrr.r reMrreparypnsrfi roe$SuqzeHr peaKrlr4u paneH 3.

3aAa.ra
Oueuxa
(yAoBnerBopr{Tenr,Ho ))

(saureuo) unv Hnsxofi
ypoBeHb ocBoeHu.fl
KOMTTeTeHUUU

Cueuraru l0r 5o/o -Horo
xnopr,rAa RaIrufl. Kaxosa
lonyrreHHoro pacTBopa.

pacrBopa u 601 1Oo%-uoro pacrBopa
npoueHTHaq KoHrIeHTpaws BHOBb

3aAaqa
Oueuxa
(xoporuo) (savreuo) u.nu

rroBbrrxeHHufi yponeus
ocBoeHpr.s KoMIIeTeHTII,I14

Kax u g N,re Hr{Tc, cKopo crb xrrM 14 
rre c ro fi pe aKrlt4 r.r

Fe2O31ruy + 3CO11:2Fe(rs) * 3COzrrl ,

nprl rroBbrrxeHuu KoHrIeHTparIuu ucxoAHErx BeulecrB n 5 pa:.

,l Y ''t. bI

3a4ava
Oueuxa
(xopotuo) (savreuo) u.nu

Hafiru HopMirnbHyro KoHueHrpautrrc 502-uoro



(EanrlriicKa, rocyAapcrBeHHafl aKaAeM14fl pbr60npoMbrcJloBoro Qnora>
OfEOy BO <Ka,ruunurpaAcxr.rii rocyAapcrBeHHbrft rexHuqecxnii yHt{sepcr.Irer) crp. 19 us 20

(DouA oueHoq Hbt x cpeAcrB no Ar.rcur4 rrr'r r.rue <X rarr,t nr >

Bepcur:1
25.05.03 "TexHnqecxas 3Kcrrryarauu, TpaHcnoprHoro paanoo6opyaoaaHuq" H cneuHa!'IH3auurM

25.05.03 "TexHn'{ecxar 3Kcn,ryaraur4fl H peMoHr paauoo6opyaoeaHufl npoM6rcnoaoro Q,rora",
25 05.03 "l,lu$oxouuyHuKauHoHHbre clrcreMbr Ha rpaHcnopre u ux uu$opuaquoHHa.q sauuta"

rroBbrrrreHHbrfi ypoBeHs I pacrBopacynb(hara Harpvtfl.NazSO+ (p:1,02 r/cu').
ocBoeHI4fl KOMneTeHUr.r14

3 . 3aaa,av rBoprrecKoro ypoBHq

K paa4eay 3.Ocxoaur xhMrqecKol xrxerrxr.

K paa4eny 4. Pacraopur.

CocrasHrers IA.O. @avntus

20 r.

(nodnuca)

3aAa.Ia

Oueura
(orJrr.rrrHo) (:aureno) uru
ssrcorufi ypoBeHb

ocBoeHrL KoMneTeHIIr{u

9epes HeKoropoe BpeMq rrocJre HaqirJra peaKuHH

34 + B:2C

KoHUeHrparluu peafHpyrorrlHx BeulecrB cocraBrqra: [A] : 0,03
uomh, [B] : 0,01 uom/r, tC] : 0,008 ir,ro:mh. Kaxossl
r{cxoAHbre KoHrIeHrparIHr{ Beurecrs A H B.

3aAaqa

Oqesxa
(orJrrrrrHo) (eaureno) ralu
srrcoxufi ypoBeHb

ocBoeHI4, KOMITeTeHUI,IU

Cneura,ru 2001 2H pacrBopa Na2CO3 (p:1,04 r/crr,r')u 3001 lH
pacrBopa Na2CO3 (p:1,02 r/cu3). Hai.rcu MaccoByro Aonro
BHOBb rrOnr{eHHOfO pacTBopa.
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