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[Iporpamma omoOpeHa Ha  3acelaHUd  METOJUYECKOTO  COBETa  WHCTUTYTa
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1. Heanb, 32124 U IVIAHUPYEMBbIe Pe3yJIbTATHI 00yUeHUS MO0 AUCIHUILINHE

[lenpr0 AUCIUIUIMHBI SBISETCA HW3YYCHUE (PUBUKO-XUMUYECKUX METOJIOB aHaIM3a
ra3oBbIX CMECE M TEXHOJOTHYECKUX JKHMJIKOCTEH, TEIJIOHOCUTENIeH W padoumx Tenm s
ABTOHOMHBIX 3HEPTOYCTAHOBOK, O3HAKOMJIEHHE C JIMArHOCTUKOM KadyeCTBA Pa3JIMYHBIX BHUJIOB
ra30BOr0 TOILIMBA, TEXHOJOTUUCCKHUX KUIKOCTEH.

3aauaMu  TUCIUILIMHBL  SBJISIOTCA (POPMHUpPOBAHHE CHOCOOHOCTEH  NMPUMEHECHHS
MEPOIPUITUNA TI0 YIAYUIIEHUI0 TEXHUYECKUX XAPAKTEPUCTUK aBTOHOMHBIX JHEPrOyCTaHOBOK,
MOBBIIIICHUIO SKOJIOTHYECKOM 0€30MaCHOCTH; pa3BUTHE HABBIKOB IKCIIEPUMEHTAILHON pabOThI B
00JIacTH aHaldM3a Ta30BbIX CMECEW TEXHOJOTHMUECKUX MKHUJIKOCTEH, HEPreTUUEeCKUX Macel;
MIPOBEJICHUE HAYYHO-UCCIIEA0BATEIBCKUX Pa3pabOTOK MPH KCCIETOBAHUM Ta30BBIM CMeced U

TCXHOJOTHNYCCKHUX )KHI[KOCTeﬁ S9HCPICTUICCKUX YCTAHOBOK.

Komnerenmuu,

dbopMupyembie 'y OOydYarOIIMXCA,

3aIUTAHUPOBAHHBIE  PE3YJIbTATHI

O6y‘-IeHI/I$I M0 JMCHHUITINIMHE, COOTHECCHHBIC C MHAUKATOPAMU NOCTUKCHUA KOMHCTGHHHﬁI

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHII U

KOI[ 1 HAMMCHOBAHUC
HHAUKATOpa NOCTHKCHUA
KOMIICTCHII N

3annaHupoOBaHHBIE PE3yAbTaThl 00yUeHUs
M0 TUCLMIUIUHE (3HATh, YMETh, BIA/ICTh)

[IK-2 Cnocob6en Boioupars| [IK-2 .1 Beibupaer meronsl  (3nams:
METO/IbI IPOBEICHUS IPOBEJCHUS SKCIICPUMEHTOB M |TIPHHLIUII paboTHI armapaTypel
HKCHEPUMEHTOB H HAOJIOACHUH, BBITIONHAET  [JIEKTPOXHUMUYECKHX, ONITUYECKUX "
HaOJII0ICHU I, BBITIOJHATH pacyeTsl 10 TUIIOBBIM XpoMaTrorpau4eckux  METOJIOB  aHaIu3a,

PACUYCTEI 110 TUITOBBIM
MCTOAMKaM, CTaBUTh 3aJa4u

METOJUKaM

BBITIOJIHAET PACYEThl KOHIEHTPALIMI BEIIECTB B
aHAITM3UPYEMbIX 00BEKTaX.

UCCIIEeJ0BaHNS B 00J1aCTH Ymemn:
pa3pabOTKU U BHEJPEHUS BBIOMPATh METO/Ibl MPOBEACHUS IKCIEPUMEHTA
ABTOHOMHBIX o aHaIN3y ra30BbIX cMmeceit "

HHEPreTUYECKUX CUCTEM TEXHOJIOTUYECKUX KHUIKOCTEH.
Braoemy:
OCHOBHBIMHU nprueMamu OIpeJIeIeHUs
KOHIICHTPAILIMH BEUIECTB (PU3UKO-XUMHUECKUMH
METOAaMH,  TEXHHMKOH  Hu3MepeHus  Ha
doromerpe,  KoHaykTOMeTpe,  pH-merpe,
xpomarorpade.

[Tpodeccuonansupie kommnereHuu (I1K)

[1K-4 Crocoben x
MIPOEKTUPOBATh U
BHEJ/IPSTh AaBTOHOMHbBIE
3HepFeTI/I‘IeCKI/Ie CUCTCMBI 1

[IK-4.1 ®opmupyer 3ananus Ha
pa3paboTKy MPOEKTHBIX
pelIeHnii IO KOHCTPYUPOBAHUIO
ABTOHOMHBIX YHEPreTUYECKUX

3uamo:

TEOPETUYECKHEC OCHOBBI JJICKTPOXUMHUUYECKHUX,
ONTHYECKUX, XpoMaTorpauuecKkux MeTO0B
aHaJIN3a Ta30BBIX CMECEW M TEXHOJIOTMYECKHX

HX DJIIEMEHTHI CHUCTEM JKHJIKOCTEH.
Ymems:
dbopMHpoBaTh 3aJaHUs 10 aHAIM3y T'a30BBIX
cMecell Ha Tra30aHAIM3aTopax, MPUMEHSTH
IPUEMBI OTIpEICIICHUS u pacuera
KOHIIEHTPAIIUH BEIIECTB.
Brnaoemy:
METOIMKAMH aHajgu3a Ta30BBIX CMecell u

TEXHOJOTUYECKUX JKUIKOCTEH JIIsi aBTOHOMHBIX
HHEPrOYCTAHOBOK, CTaTHCTHYECKOI
00paboTKOI1 pe3ynbTaTOB aHAIM3A.




I1K-2 CrnocobeH BHIOUpaTh
METO/TbI TPOBEICHUS
IKCIIEPUMEHTOB U
HaOJII0IEHUH, BBITTOJIHATD
pacyeTsl 10 THITIOBBIM
METOJIMKAM, CTABUTH 3aa4H
HCCJICAOBAHUS B 00JIaCTH
pa3pabOTKU U BHEAPCHUS

[1K-2.2 [Tnanupyer u
dbopmyupyeT 3a1aHus Ha
pa3paboTKy ITPOEKTHBIX
pEIICHHIA, CBSI3aHHBIX C
pa3paboTKOI 1 BHEAPEHUEM
ABTOHOMHBIX YHEPTEeTHUECKUX
CHCTEM

Suame.

Meroaukn ['OCT mo aHamu3y BOJOPOIHOIO
TOIIJINBA U TEXHOJOTMYECKHUX KUJIKOCTEH.
Ymemo:

aHAIM3UPOBATh HA HAJMYKUE IPUMECEH ra30BbIe
CMECH U TEXHOJOTHYECKUE KUIKOCTH.
Bnaoemy.

criocobaMu U TIpUEMaMy TOATOTOBKU TPOO K

ABTOHOMHBIX aHaM3y, METOAMKAaMU  OMpeIeNieHUus |
HEPreTUYCCKUX CUCTEM CTaTUCTHYECKOW  0OpabOTKOM  IMOy4eHHBIX
pe3yIbTaTOB.
[Mpodeccnonansubie kommereHmu (I1K)
[TK-4 Cnocoben k [1K-4.2 YyactByer B 3namo:
MPOEKTHUPOBATh U NPaKTUYECKON pealin3alil  |OCHOBHbBIE TpeOOBaHUs K METO/1aM
BHE/IPSATH aBTOHOMHBIE pe3yJIbTaTOB OIBITHO- (PU3HKO-XUMHYECKHM METOIaM aHaJIM3a
JHEPreTUYECKUE CUCTEMbI M|  KOHCTPYKTOPCKHX pa0OT B |ra30BBIX ~ CMECe M TEXHOJIOTHYCCKHX
MX DJIEMEHTHI obiactu pa3pabOTKu JKUJIKOCTEMN.
BHE/IPEHHsI aBTOHOMHBIX Ymemn:

OHCPIrCTUYCCKUX CUCTEM U UX
COCTaBJIAIOIINX

ONpEAENATh KAUYECTBEHHBIN M KOJIMYECTBEHHBIN
COCTaB Ta30BBIX CMeceH, TEeXHOJOIrHYeCKUX
JKUJIKOCTEN, UCIOJb3yd SJIEKTPOXUMHUYECKHE,

XpoMmaTtorpauuecKkue, ONTHYECKHE METOIbI
aHaJuM3a.

Bnaoemy.

HaBbIKAMU  Pa0OTHI Ha amnmaparype Juis
KOHIYKTOMETPUUYECKHUX,
MOTEHIIMOMETPUIECKUX, OIITHYECKUX,

XNOMATOTNA ("\T/IUP(‘T{'TIY URMEeNeTTIA

2. Mecto aucuuniannel B crpykrype OIIOII

JucuuniavHa

dusuko-xuMuuecKue

MECTOObI

aHaJM3a Ta30BbIX CMECEH U

TEXHOJIOTUYECKUX KUJKOCTEW 71 aBTOHOMHBIX DSHEPrOyCTAaHOBOK OTHOCHTCS K YacTH,
dhopmMupyemMoit yuacTHUKaMu 00pa30BaTEIbHBIX OTHOIIEHUH Y4E€OHOTO TIJIaHa 110 HAIMPaBJICHUIO
noarotoBku 13.03.01 TennosHepreTrka U TEIIOTEXHUKA.

Kon [IpeamecTByromue TUCIUILTAHEI (MOTYJIN), [Tocnenyromye TUCHUTIITUHBI (MOYIHN),
KOMIIETEHIIUU npaktuku, HHUP, np. npaktuku, HUP, np.
XUMHUS B TEIUIODHEPTETHK
OIIK-3 €IUIODPHEPTETUKE
Xumust
YK-2 DKOJIOTHs
Koppo3uonnsie IIPOLIECCHI B
MK-1 DUBHICCKAs XIMILS AIEKTPOXUMUYECKUX SHEPrOYCTaHOBKAX
[TpousBoCcTBEHHAS MPAKTUKA (TIPEATUTUIOMHAS
MIPAKTHKA)
MK-2 [Tpown3BoacTBEHHAS MpaKTHKA (TTPEIAUTIIOMHAS
MPAKTHKA)




I1K-3

Kopposunonnsie MPOLECCHI B
3JEKTPOXUMHUECKUX SHEPTOYCTaHOBKAX
[IpousBoacTBEeHHAs MpaKTUKA (MPEAIUIIIIOMHAs
OPAKTUKA)

JIJ1s OCBOCHUS JUCIUILTUHBI 00y4arOIIUNACS JOKEH:
-3HATh OCHOBHBIE  3aKOHOMEPHOCTH IIPOTEKAHMS XUMHYECKUX IIPOLECCOB B

KNIKOCTAX,

-YMCTh INIAHUPOBATH U CTABUTH LCIIN B paAMKaX pCHICHUS ITPOCKTHLIX 3a1a4;
- BJIIAJICTh OKCIICPUMCHTAJIbHBIMH HaBbIKaAMHU pa6OTLI C BCIIICCTBAaMHU B J'Ia60paTOpI/II/I.

3. CTpyKTypa " coepkaHue TUCHUILTHHBI

3.1. CTtpykTypa AMCUMILTHHBI

OO6m1ast TpyA0€MKOCTh JTUCIMIUIMHBI cOCcTaBsieT 6 3aueTHbIX(bie) enuaull(sl) (3E), Bcero
216 dyacoB, W3 KOTOpPHIX 85 4YacoB COCTAaBJAE€T KOHTakTHas pabora oOydaromerocs c¢
npernojiaBaresieM (3aHATUS JIEKIHUOHHOrO THUma 32 4Yac., 3aHiATHS CEMHUHApPCKOro THIa
(IpakTHYeCKUEe, CEMUHAPCKHUE 3aHATHS, JJA0OpaTOpHbIE padOThI U T.I.) 48 yac., TPyNIOBBIE U
WHJUBUyaJIbHbIE KOHCYJIbTAallMK 2 Yac., mpueM 3k3amena (KIIA), 3aueta ¢ ouenkoit - 1 yvac.,
camocTosTeNIbHasg paboTa o0ydaromierocs: 96 yac, KOHTpoJib camocTosiTenbHou padoTsl (KCP) -

2 4ac.

Bun yue6Hoi paboTbl

ObLIAA TPYAOEMKOCTD INCHUTIJIMHBI

KOHTAKTHAA PABOTA OBYYAIOHIIEI'OCA
C IIPEIIOAABATEIJIEM,
B TOM YHCJIE:

Jlexunonnsle 3ausaTus (Jlek)

Jlaboparopusie 3ansTus (J1ao)

ITpaktuueckue 3ansatus (I1p)

KonTponb camocTosiTenbHON pabOThl M MHAsE KOHTaKTHAs
pabota (KCP)*

Koncynpramuu (Konc)

KonTaktHbie yacel Bo BpeMs attectanuu (KITA)

CAMOCTOATEJIBHAA PABOTA ObYYAIOHIIEI'OCA
(CPC):

[ToaroTroBka Kk MPOMEKYTOYHOU aTTecTalluu B (hopMme:
(’K3aMeH)

®OPMA ITPOMEXYTOYHOMATTECTAILIUU

Bcero | Cemectp
4acoB
8
216 216
85 85
32 32
16 16
32 32
2 2
2 2
1 1
96 96
35 35
OK JK




3.2. Conep:xaHue TUCHUILIMHBI, CTPYKTYPHMPOBAHHOE 110 pa3jejiaM U BUIAM 3aHATHH

PacnpeneiieHue Tpya0eMKOCTH
(B yacax) mo Bujam yue0Hoii padoThl, BKJIIOYast
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Paznen 1. ®u3nko-xuMUYECKHE METO/IbI aHAJIM3a T'a30BBIX CMECEH M TEXHOJOTHYECKUX KHIKOCTEH.
I1IK-4.1
1. Teopernueckue -31, [JI1.1, C6e
OCHOBBI  (pU3UKO- s| a4 2 6 [IK-4.2 | JI2.1, ’ 3
XUMHYECKUX -31, | JI2.2, OJIP
METOJ0B aHAJIN3a [IK-4.2| JI2.3
-B1
IK-4.1
2.OCHOBHBIE -V1,
MIPUEMBI [K-4.2 | JI1.1, C6e
OIpEACIICHUS ul g 2 2 4 -v1, |JI2.1, H3’ 3
pacyeta IK- 2 [ J12.2,
KOHIICHTpAaLUU A-VI1, [ J12.3
BEIIIECTB IK -2
1- Bl
IK- 2
Ad-V1,
3. Cratuctudeckas K -2 | JI1.1,
obOpaboTka 2-B1, [ J12.1, | Coc 3
8| 4 4
pe3yIbTaTOB K | JI2.3,
aHanm3a -4.1- | J12.2
V1, IIK

-4.1-B1




IIK-4.1
-31,
IIK-4.1
-V1,

I1K-4.1
4 Metoapl, MCTOIUKH, -B1,
cIocoObl aHaju3a ra3oB [1K-4.2 JIL1, 1 Coc,

6 4 10 J12.3, | oJ1p
u TEXHOJIOTHYSCKUX -31, .2
JKUIKOCTEN [1K-4.2 ’
-V1,
I1K- 2
A1-31,
I1K-4.2
-B1

I1K-4.1
5.Meronukun  aHanauza -B1,
ra3oBelXx CMeced U IIK- 2
TEXHOJIOTHYCCKUX 2-31, | JI1.1,| Céc
JKUIKOCTEN IS 4 20 24 IIK-2 | J12.3
aBTOHOMHBIX 2-VY1,
AHEPTrOyCTAaHOBOK IIK -2

.2- Bl

Paznen 2. DneKkTpoXUMHUECKHE METO/IbI aHAIH3A.

I1K-4.1

-31,

I1K-4.2 Céc,
6.IToren-1momeTpus. H-KB-Z’ 1 JI1.1, | OJIP,
[ToTen-mnomeTpuueckoe 2 4 |4 10 N 2.2, 113,
TUTPOBAHUE K- 4’.1 J2.3 | p33

-Bl1,

IIK- 2

1-31

IIK-2.1, OJIP
7. KoHaykTO-MeTpHs. [K-2.2, C 60’
Kongykro-merpuueckoe 2 7 |6 15 Ink-a. 1 P33’
TUTPOBAHHUE. IK-4.2

IIK-2.1,
8.Bonpramnepo-merpusi. MK-2.2, Coc,
AMIIepO-METpUYECKOe 2 2 k-4 1 I13
TUTPOBAHHUE. K-4.2




IK-2.1,
0. Kynonomerpus. IK-2.2, Coc,
Kynonomerpuueck oe 2 2 |[IK-4.1, 13
TUTPOBAHHUE. [IK-4.2
10.0OcHOBHBIE TPUEMBI
onpeeneH s IK-2.1,
KOHIICHTPALIUU I1K-2.2, Coic
BemiecTB. [Ipuboper u 36 36 |[1K-4.1, :
TCXHHUKaA TIK-4.2
AJIEKTPO-XUMHUYECKUX
U3MEPEHUM.
Paznen 3. Xpomarorpaduyeckrie METOAbI aHATH3A.
[1K-4.1
-31,
[1K-4.2
11, 3L,
Xpomarorpa-puueckuii 2 2 H_Ky_f"z JJIIlz 13’ Com
aHaJN3 )KUJKOCTEH TK-4.2
-B1,
[K- 2
1-31
12.
Bricoko-3¢dexTuBHas 2 9 [IK-4.1| JI1.1, | C6c¢c
AKUIKOCTHAs -31 | JI2.3
xXpomartorpadus
[1K-4.1
-31,
K- 2
1-31,
K- 2
2-31,
13, -2 | e
Xpomarto-rpaduueckuii 2 | 3 20 25 |.2-V1, JI2. 2’ H3,
aHaJIu3 razoB [K -2 '
.2- B1,
IK
-4.1-
B1, IIK
-4.2-
V1

Pazgen 4. OnTudeckue MCTOJBI aHaJIn3a.




[IK-4.1
3L | cse
14. doromMeTpu-vyecKuit sl 2|2 4 [1K-4.1 2| 3 3
aHauam3 -V1, 3
I1K- 2 '
A1-31
[1K-4.2
15. OMHUCCUOHHBIN 8 4 4 -B1, |JI1.1,| MO 3
CIEKTPAJIbHBIN aHaINU3 IK-2 | JI2.2
1-31
16.ATomHo- [1K-4.2 Coc,

50006 N 8 4 4 -B1, | JIl.1, 3
abcop HHOHHEII/I k-2 | m.3 113
CHEKTpaJIbHBIN aHAINU3

1-31
11)7;1) ] g , , |me-aa| o, | €% 3

€(PaKTO-METPUUECCKUHU 31 2.3 113
METO/, aHaJIN3a
18. OcHOBHEIE I[1IK-4.1
ooTHOMCHIA, TPHGODSS 2 i o 11| 3 3

> IPUBODH g 20 | 2 1|25 “lm.2,| p33
Y TEeXHHUKA U3MEPEHUM -31, 3
OIITHYECKUX METOJIOB I1K-4.2 ’
a”anmza -V1
Paznen 5. IIpomexxyTrouHas aTTecTanus.
OKk3aMeH o3 140
HUTOI'O 32| 32 |16 9% | 2 [35] 1 [216 100

3.3. TemaTuuyeCKHH IJIAH JEeKIIUOHHBIX 3aHATHH

Homep pasnena TeMbl TEeKIIMOHHBIX 3aHSATUHN Tpynoemkocre,

JIACITUIIITHHBI gac.

Knaccugpukanus  (GU3MKO-XUMHUECKUX METOJOB aHalIM3a H
IIPaKTUYECKOE IPUMEHEHUE B SHEPTETHKE.

AHanuTnyeckue TpeOOBaHMsS K MPOBEIEHHIO KAaueCTBEHHOIO M
KOJINYECTBEHHOT'O OIIPE/ICNIEHHs] 0OBbEKTOB aHAJIN3A.

OOBEKTHI aHAJIN3a - TA30BBIE CMECU U TEXHOJIOTTYECKHE KHUIKOCTU
1 AJIs1 aBTOHOMHBIX SHEPTOYCTAaHOBOK. OCHOBHBIE METOJbI aHaJIn3a 4
Tra30BBIX CMECEii. ra3oaHaJ'II/ISaTOpBI.

ABTOMAaTH3aIUs YKCIIEPUMEHTATBHBIX HUCCIIEIOBAHUH.
MeTtponoruueckue moaxo bl 00paboTKH pe3yIbTaTOB aHAIH3A.




Teopernueckrne OCHOBBI MOTEHIIMOMETPUYECKUX METOAOB. DJIEKTPOIbI

2 4
MIPUMEHSIEMbIE B TIOTEHIIMOMETPHH.

5 Knaccupukanuss  KOHIYKTOMETPUYECKMX  METOA0B.  V3mepeHwue 4
IJIEKTPHUUECKOIN MMPOBOJIMMOCTH JKHJIKOCTEH.

Knaccudukanusa xpomaTtorpaduueckux MeETOJOB aHanu3a. [a3zoBas
3 xpomarorpadusi. 8
HMuonHO-00MeHHAas1 XpoMaTorpadus.
OnTuyeckre METObl aHATU3A.
4 4
Bceero 32
3.4. TemaTuyecKkni MJIAH NPAKTHYECKUX 3aHATHI
Howmep pasznena . TpynoemMkocTb
P pasit Tembl mpakTHUECKUX 3aHATUI pyA ’
JUCIUILTAHBI gac.

1 OcHOBHBIE TIpHEMBI pacyeTa KOHIIEHTPAllMH BEIIECTB B (PHU3HKO- 2
XUMHAYECKHX METOJIaX aHaJIN3a.

Amnmaparypa i1 MOTEHLIHOMETPUYECKOro aHaiu3a. [loTeHIocTaThl.
Y CTaHOBKHM MOTEHIMOMETPHYECKOTO THTPOBAHUSI.

2 4
pH- meTpus. Pacuetst pH c1aObIX U CHIIBHBIX 3JIEKTPOJIUTOB.
VYaenbHas ¥ OKBUBAJCHTHAs DJIEKTPOIPOBOJHOCTH  PACTBOPOB

2 AJIEKTPOJIUTOB. 7
Amnmaparypa i1 KOHIYKTOMETPHUUECKUX U3MEPEHUH.

2 Teopus knaccuueckoit nonsiporpapuu. Bonbramnepomerpus 2

2 Amnmaparypa A KyJTOHOMETPUYECKOTO TUTPOBAHUS. 2

3 O6nacti TpuUMEHEHHS XpoMaTorpauuecKux MEeTO/I0B B 3
SHEPreTHKE.

Crioco0bl onpeeneHus: CoAep>KaHusl BEIIECTB B ONTHYECKUX METOaxX
aHanms3a.
AmnmapaTtypa AJisl CIIEKTPaJIbHOTO aHAIIN3A.

4 OnTHyeckre METO bl U MIPUOOPHI KOHTPOJISE COCTaBa KHUJIKOCTEH. 12
[Toka3zarenn IPETOMIICHUS Pa3INYHBIX KHUJIKOCTEH.
Pedpakromerpudeckuii anamus.

Bcero 32
3.5. TemaTu4eckuii MjiaH JJabOPATOPHBIX padoT
Howmep pasznena TpynoemMkocTb
PP Tewmbl 1abopaTOpHBIX paboT pyA ’
JTUCIUTLTAHBI Jac.
Texnuka Oe3omacHocTH Tpu  paboTe €  TEXHOJOTHYECKHUMH

1 xuaKocTsMu. OCHOBHBIE BUJIbI XUMHUYECKOM MOCYABI U Tab0paTopHOE 2
000pYyI0BaHHE.

1 ["a3oaHanmm3aToOpsl ¥ ra30aHATUTHYECKNAE CHCTEMBI. 2

5 [Torenmmomerpuueckoe TuTpoBanue. Omnpenenenue sxeneza (I11) B 4

KUIKOCTAX.




Konaykromerpruueckoe omnpeaeneHue coaep:KaHusi BOJOPACTBOPUMBIX

2 o 4
coJied B )KUJKOCTAX. KOHAYKTOMETpUUYECKOE TUTPOBAHUE.
4 OnTuyeckre METObl aHATU3A. 4
Bcero 16
3.6. CamocrosiTeibHasi padoTa CTyIeHTa
Howmep pa3zzena TpynoeMKoCTE
PP Bux CPC Conepxanne CPC pyA ’
JUCIUTUTUHBI yac.
syucnue Meroasl razoBoro ananusa. Mzydyenue
TEOPETHYECKOTO MPUHIKIIA PaOOThI Ta30BbIX aHAIM3ATOPOB.
1 MaTepualia, moAroToBKa Ananns HpI/IMecef/'I B BOAOPOAHOM TOIIJIMBC. 20
K MPAaKTUYECKUM U
J1a00paTOPHBIM
3aHATHUSM.
Msyaerue N3ydenue ycTpoiicTBa U MPUHLIUIIOB PaOOTHI
TeOpETHYECKOTO prUOOPOB IJIs ANEKTPOXUMUUIECKIX
5 MaTepHaa, HOAroToBKa |A3MEPeHHUI (KOHAYKTOMETpOB, pH-MeTpOoB, 36
K Ja0OPAaTOPHBIM M [[IOTEHIIHOMETPOB).
MPAKTUYECKUM
3aHATHUSM.
Visyucnue N3yuenune ycTpoNCTB ra30BbIX M KUIKOCTHBIX
TeOpETHYECKOTO XpomaTorpadoB U TEXHUKU
3 Marepuaia, HoAroTOBKa XpOMaTOFpa(l)I/IquKI/IX I/ISMepeHI/Iﬁ Ha 20
K IPaKTUYECKUM npubdopax.
3aHSATHUSIM.
Vsyucnue CriocoObI onpeieNieHrs KOHIICHTPAlUU
TEOPETHYECKOro BEILIECTB B ONTUYECKUX METO/AX aHaJIU3a.
4 Marepuala, IoAroToBKa I/I3yquI/Ie yCTpOﬁCTBa (bOTOKOHOpHMCTpOB, 20
K Ja0OpaTOPHBIM U [CIIEKTPOPOTOMETPOB M TEXHUKU U3MEPEHUN
NPaKTHICCKUM Ha ONTHYECKUX Npubopax.
3aHSATHUSIM.
Bcero 96




4. O0pa3oBare/ibHbI€ TEXHOJOTHH

ITpu peanuszanuu nucuuIUIMHEb "OU3NKO-XUMUYECKHE METObI aHAIM3a I'a30BbIX CMECEH
U TEXHOJOTMYECKUX MKUAKOCTEH A1 aBTOHOMHBIX JHEPrOyCTaHOBOK" IO 00pa30BaTeIbHOU
nporpamme "ABTOHOMHBIE 3HEPreTHYECKHME CUCTEMBbI" HampaBiaeHuss noarotoBku 13.03.01
"TerosHepreTuka W TEIUIOTEXHUKA'  MPUMEHSIOTCS  JJIEKTPOHHOE  OOydYeHHE W
JUCTAaHIIMOHHO-00pa30BaTEIbHBIE TEXHOJIOTUH.

B 00pa3oBaTenbHOM MPOLIECCE UCTIONB3YIOTCS:

-3JICKTPOHHBIE 00pa3oBarenbHbie pecypchl (DOP) pa3MellleHHbIE B JIMUYHBIX KaOWHETax
cryaeHToB DnektpoHHoro yauBepcuteta KI'DY, URL: http://e.kgeu.ru/.

[Tpu mpoBeneHUU Y4EOHBIX 3aHITHNA HCIOJIB3YIOTCA TPaJWLMOHHBIE 00pa30BaTEIbHBIC
TEXHOJIOTHH (JIEKLIUU B COUYETAHUU C JIaDOPATOPHBIMU pabOTaMH, CAMOCTOSITEILHOE U3YUEHHE
OTIpeEeNEHHBIX Pa3AeiiOB) U COBPEMEHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUH, HAPaBICHHbIE Ha
o0ecnieyeHre pa3BUTHA Yy OOYYarOIIMXCS HAaBBIKOB KOMAaHJIHOW pabOThI, MEXIMYHOCTHOU
KOMMYHMKAIMHU, TPUHATUS PELIECHUH, JUIEPCKUX KauyecTB: MpobiaemMHoe oOyueHue, paboTa B
KOMaHJIE.

5. OuenuBaHue pe3yjbTATOB 00y4YeHUS

OneHuBaHue pe3ylbTaTOB OOYYEHHsS MO JUCIUIUIMHE OCYIIECTBIISIETCS B paMKax
TEKYIIET0 KOHTPOJIS yCIEBAEMOCTH, MPOBOAUMOTO N0 OauibHO-peTHH-TOBOM cucteme (BPC), n
IIPOMEKYTOYHON aTTECTALNH.

OOoOuIeHHBIE KpPUTEpUM W 1IKaja OLICHUBAaHUS YPOBHA CPOPMUPOBAHHOCTH
KOMITETEHIIMH (MHIUKATOPA TOCTHKEHHS] KOMIETEHIIMH) 110 UTOTaM OCBOEHUS AUCIUIUIMHBIL:

[Tnanu- O0600111eHHbIE KPUTEPHH U IIKaJIa OLICHUBAHUSI PE3YJIbTaTOB 00yUEHUS
pyembIC HEyJI0BIIET- YIOBIET-
e3yllb- XOpOILIO OTJIMYHO
p BOPUTEIBHO BOPUTEIBHO
TaThbI
0GyueHus HE 3a4TEHO 3a4TEHO
MITHIMATBHO YpoBeHb  3HaHMH  B|YPOBEHL 3HAaHMM B
YpoBEeHb 3HAHUN HUKE N o0beme, obbeme,
JIOIYCTUMBI  YPOBEHb
[MonHOTa |MHUHMMATBHBIX sHanmH. wMeeT Mecto|CCOTBETCTBYIOMIEM COOTBETCTBYIOILIEM
3HaHUil |TpeboBaHUi, HMEIOT| o ’ HerpyGhIX mporpamme, HUMeEET |[Iporpamme
MecTo rpybbie ommbkn | o MECTO HECKOJIBKO|[TOITOTOBKH, 0e3
HErpyObIX OMHO0K OLINO0K
[IponemoHCTpHpPOBaHBI
[IponemoHCcTpUpOBaHEI poZt TPUp
ITponemoHcTpUpOBaHBI BCE OCHOBHBIE YMEHWUS,
[Tpu pelieHnn BCE OCHOBHBIE YMEHHUS,
CTaHJapTHBIX 3a7a4 He OCHOBHRIE YMEHHA, | o tennr Boe octoBHpre|DS bt BEE OCHOBHDIC
P pEILIEHbI Tunossre|’ 3aa4i C OTHEIbHBIMU
Hanunuue |mpoaemMoHCTpUpOBaHbI 6 3ala4yl  C HErpyobIMHU
. 3aJjaud C HErpyobIMu 6 HECYIIECTBEHHBIMU
YMEHHUH |OCHOBHBIE YMEHU, OIIMOKaMH, BBITIOJTHEHBI
OLIMOKaMH, BBITIOJTHEHBI HEJ04YETAMH,
UMEIOT MECTO TIpyOble BCE 33/J1aHUS B TOJHOM
BCE 3aJlaHMs, HO HE B BBITMOJITHEHBI BCE
OLINOKH o0beMe, HO HEKOTOpbIe
MIOJTHOM 00beMe 3a/aHusl B TIOJHOM
C HeJloueTaMu
o0beme




[Ipu peleHumn N
Nmeerca munumanbubiii ([ Ipogemoncrpuposans! |[IpoagemMoHcTprpOBaHbI
Hannuue |cTranmapTHBIX 3a1ad He
HAaOOp HAaBBIKOB JJIs|0a30Bble HABBIKM MPHU|HABBIKK MpPU PELICHUU
HAaBBIKOB |[IPOJIEMOHCTPUPOBAHBI
pellleHUsT CTaHJAPTHBIX|pEIICHHH CTaHIAPTHHIX|HECTAHJAPTHRIX 3a7ad
(BnameHue [0a3oBbIC HaBBIKH,
3aJa4 C HEKOTOPbIMH([3a/lad C HEKOTOpbIMU|Oe3 o1munboK u
OMBITOM) |UMEIOT MECTO TpyObIe
HeJ0YeTaMu HEeJ0YeTaMH HE0YCTOB
OIIHUOKHU
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4.1

CB0oOOOHO M B
IIOJJHOM 00BEME

OIHCHIBAET
TEOpPETUYECKHE
TEOpPETUYECKHE
OCHOBBI ITnoxo 3HaeT
OCHOBBI (PM3UKO|3HAET OCHOBHBIE
AIIEKTPOXUMUYECKHUX, OCHOBHbIE 3HaeT HUXKE
-XUMHUYECKUX  |TOHATHS, HO
ONTUYECKHUX, HIOHATHS, MUHHMaJIbHBIX
METO/I0B JIOITyCKaeT .
xpomaTorpaduuecku x JOITyCKaeT TpeOOBaHUH,
aHanm3a HECKOJIbKO
METO/I0B aHanmu3a . MHOECTBO UMEIOT  MECTO
. ra3oBBIX CMecel [HerpyObIx
ra3oBplX CMecel H HETpyOBbIX rpyObie OmMOKH
OLINOOK.
TEXHOJIOTUYECKUX OLIMOOK.
. TEXHOJIOTUYECK
KHUJIKOCTEH. .
UX KHJIKOCTEH,
HE  JONYyCKaeT
OIINOOK.
YMers
JlemoHCTpHpYyE T
Hemonctpupye T|[eMoHCTpHUpYe T|yMeHUE
yMEHHE yMeHHue dbopmynHupoBaTh

dbopMupoBaTh 3a1aHUA
M0 aHaJIM3y Ta30BbIX

dbopMynupoBath
3aJaud  aHau3a

(dhopMynupoBath
3aJaud  aHalu3a

3aJa4yd  aHajn3a
ra3oBhIX CMeced

cMmecei Ha o . He
ra3oBbIX CMECEH|ra30BbIX CMecel|u
ra3oaHajn3aropax, chopMUPOBAHO
u TEXHOJIOTHYECK
MPUMEHATh  ITPUEMBI . |[ymenue,
TEXHOJIOTMYECK [TEXHOJIOTMYECK |[UX JKUIKOCTEH,
onpeeIeHus u . . JIOTTyCKaeT
UX  OKUAKOCTEH|UX  KHUIKOCTEH,|JOIMyCKAIOT
pacuera rpyOblie OMIHOKH.
JUTSL JIOTYCKaeT Mpu|ommoKH,
KOHIICHTpalluU
BEIIECTR ABTOHOMHBIX 3TOM psin|3agaHue
HHEPrOyCTaHOB |HEOOJBIIUX BBITIOJIHSIETCST HE
OK, 0€e3 oIH1OO0K. |0IIHO0K. B MMOJIHOM
obObeme.
Bnanets
METOJMKAaMU aHaIu3a
. IIponemonctpu |IIponemonctpu |Mmeercs IIpu  pemenun
ra3oBbIX CMeced W .
pPOBaHBI HABBIKH|POBaHBI 0A30BbIC|MUHUMAIBHBIA |CTAHIAPTHBIX
TEXHOJIOTHYECKUX
o BIIQJICHUS HaBBIKH npu|HaboOp HaBBIKOB|3a1a4 HE
KUJKOCTEN TUTSt
perieHus perieHnu JUISL  PEIICHHS |TPOJIEMOHCTPHUP
ABTOHOMHBIX
HECTaHJIAPTHBIX |CTAHJAPTHBIX  |CTAaHAAPTHBIX  [OBaHBI 0a30BbIE
YHEPrOyCTaHOBOK,
o 3aJa4 0e3(3amau c|3agau c|HaBBIKH, HMEIOT
CTaTUCTUYECKOMN
06DaGOTKOI OO0k U |HEKOTOpBIMU HEKOTOPBIMU MECTO  rpyOble
P HEJI0YETOB. HEJI0YEeTaMH. HeJ0ueTaMu OIHOKH.

PE3yJIbTAaTOB aHaJIn3a.

3HaTh




4.2

CBoOOIHO W B
IIOJIHOM 00BEME

OIHCHIBACT
OCHOBHBIE
TpeOOBaHUSI K
OCHOBHbIE TpeOOBaHUS [Tnoxo 3HaeT
MeToaaM 3HaeT OCHOBHBIC
K MeronaMm (U3UKO- OCHOBHBIE 3Haer HUXKE
¢buzuko- MOHSTHS, HO
XUMHYECKHM METOAaM MIOHSTHS, MUHUMAaJbHbBIX
XUMUYECKUM JIOITYCKaeT .
aHaiu3a ra3oBbIX JIOITYCKaeT TpeOOBaHUH,
o MeToJIaM HECKOJIBKO
cMmeceit u MHO>KECTBO UMEIOT  MECTO
aHaJn3a HETpyObIX
TEXHOJIOTHYECKUX . HEerpyObIX rpyObIe OIIHMOKH.
. ra3oBbIX cMecel [onmooK.
KUJKOCTEH. u OLINOOK.
TEXHOJOTHYECK
UX KHUIKOCTCH,
HE  JIOIMYyCKaeT
OLINOOK.
Ymerp
JlemoHCTpHpYyE T
JHemonctpupye T|lemoHcTpupye T|ymMmeHue
OIIPEEIATh yMEHHE yMEHHE OIIpEeAEIATh
KaueCTBEHHBIN u|onpenensTh OTIpeeIsATh KaueCTBEHHBIN U
KOJIMYECTBEHHBIN KaueCTBCHHBIM M|KaUeCTBEHHBIA H|KOJIMYECTBECHHBI
cocTaB ra30BBIX |KOJTHMUYECTBEHHBI (KOJTUYECTBEHHBI |if COCTaB|
CcMeceH, 71 cocTaB|i COCTaB|Ta30BbIX CMeECeH
. . chopMUpOBaHO
TEXHOJIOTHYECKHX ra3oBBIX CMECeH|ra3oBbIX CMeceii|u .
KUIKOCTEH, u U TeXHOJIOTHYECK | ’
.. |[1omyckaet
UCIIONB3YS TEXHOJOTHMYECK [TeXHOJNOTUYECK |MX IKUAKOCTEH,
. . rpyObie OIMOKH.
AIIEKTPOXUMUYECKHUE, [UX IKUJIKOCTEH|MX IKUAKOCTEH,|dOMyCKaAIOT
xpomaTtorpaduuecku |ams JOTYCKaeT TMpH|OmIHOKH,
€, ONTHYECKHE METO/IbI|{aBTOHOMHBIX 3TOM psa|3agaHue
aHaJIn3a. HHEProyCTaHOB |HEOOJBIINX BBITIOJIHSIETCST HE
OK, 0e3 oIIMOOK. |omInOOoK. B MIOJTHOM
obbeme.
Bnaners
HaBbIkamMu paboTel Ha |[Iponemonctpu |[IpogemoncTpu [Umeercs IIpn  pemenun
anmaparype ams pOBaHbl HABBIKH|POBaHBI 0A30BbIC|MUHUMANBHBIN |CTaHIAPTHBIX
KOHAYKTOMETPUYECK |BIIafieHUs HaBbIKU npu(Habop HaBBIKOB|3a7au HE
ux, peuieHus pelIeHn JUIsL  PELIECHUsI |TPOJAEMOHCTPUP
MOTEHLIMOMETPUYECK [HECTAaHIAPTHBIX |CTAHIAPTHBIX  |CTAaHAAPTHBIX  [OBaHBI 0a30BbIE
UX, ONTHYECKUX, 3a1a4 6e3|3amau c[3amau C|HaBBIKM, HMEIOT
XpomaTorpaduuecku X|oumodok H[HEKOTOpPBIMHU HEKOTOPBIMH MECTO  rpyOble
U3MEpEHUI. HEJ0YETOB. HEJ0YETaAMH. HEeZ04YeTaMU OLIHOKH.

[1K-2

3HaTh




2.1

CB0oOOMHO M B
[IOJIHOM 00BEME

OIHUCBIBAET
MPUHIUIT
paboThI
MIPUHIIAIT paboThl
arnmnaparypbl
arnmnaparypbl
AIEKTPOXUMUYE
3JIEKTPOXUMHUYECKUX, ITmoxo 3HAET
CKHX, 3HaeT OCHOBHEIE
ONTUYECKUX u OCHOBHBIC 3HaeT HIDKE
ONTUYECKUX  H|TIOHATHA, HO
XpoMaTorpapuiecKku X MTOHSATHS, MHUHHUMAaJIbHBIX
Xxpomartorpadud |I0mycKaeT .
METOJIOB aHagm3a, JONyCKAET TpeOOBaHUH,
€CKUX METOIO0B|HECKOJILKO
BBINIOJIHAECT  PacyeThl MHOKECTBO UMEIOT MECTO
" aHanusa, HerpyObIxX
KOHIICHTpalun HEerpyObIX rpyObIe OIIMOKH.
BBIIIOJIHSIET omrn0oK.
BEILLIECTB B OIINOOK.
pacyeTbl
AHAIIU3UPYEMBIX KOHLEHTpaLHii
0o0BEKTax. p
BEIIECTB B
aHaJIU3UPYEMBI X
00BEeKTaX, HE
JIOITyCKaeT
omrnooK.
YmeTb
JleMoHCcTpUpYE T
HemoHctpupye 1|leMmoHCTpUpYyE T yMEHHE
YMCHHEC YMCHHEC BBI6I/IpaTL
BBIOMPATH BBIOMPATH METOIBI
METOAbI METOAbI MPOBEACHUA
BBIOMPATH METO/IbI [[IPOBEICHUS MPOBEICHUS SKCIIEPUMEHTA
HpOBCHGHI/ISI 3KCH€pI/IMCHTa BKCHepI/IMCHTa 10 aHaHI/By HC
JKCIIEPUMEHTA no|mo aHaIMU3Y|1o aHaIM3Y ra3zoBeIX cMeceii|cPopmMupoBaHo
aHAMU3y Tra30BBIX [FA30BBIX CMeECei|Ta30BBIX CMeceH |y YMEHUE,
CMGCGP’I n|in nu TEXHOJIOTUYECK I[OHyCKaCT
TEXHOJIOTMUECKUX TEXHOJIOTHYECK |TEXHOJOTMYECK |px  IKHUIKOCTEH,|TPYObIE OIIMOKH.
JKUJIKOCTEN. UX OKMJIKOCTEH|UX IKUAKOCTEH, JOITYCKAOT
JUISA JIOIYCKAaeT IMPH|ommuoKH,
ABTOHOMHBIX 3TOM pAn(zananue
SHEPTroyCTaHOB HC6OJ'II)HII/IX BBIIIOJIHIETCH HE
0K, 0e3 OIIMOOK. [oIIHOOK. B OITHOM
aOnemMe
Bnanets
OCHOBHBIMU
aprueMaMu
og P — IIponemonctpu |[IponemoncTpu |Mmeercs IIpu  pemenun
Kog HeHTpALHH pPOBaHBI HAaBBIKH|POBaHBI 0A30BbIC|MUHUMAIIBHBIA |CTAaHIAPTHBIX
p BJIAJCHUSI HaBBIKU mpu|HaboOp HaBHIKOB|3a/1a4 He
BeIecTB (pu3uKo-
pereHust peleHnmn TUIA PpELIECHUS [IPOJEMOHCTPUP
XUMHUYECKUMU
. |[HecTaHIapTHBIX |CTaHAAPTHBIX CTaHAAPTHBIX OBaHbl 0a30BEIE
METOJdAaMH, TEXHHUKOM
3amay Oe3|3amau c|3amau c|HaBBIKH, HMeEIOT
U3MEPEHUS Ha
doToueTpe OIIHOO0K H|HEKOTOPBIMU HEKOTOPBIMU MECTO  rpyObie
Pe, HEIOYETOB. HeIoYEeTaMU. HeJOoYETaMU. OIINOKH.

KOHyKTOMeTpe, pH-
MeTpe, Xpomarorpade.

3HaTh




2.2

CB0oOOOHO U B
IIOJIHOM 0O0BEME

ONHKCHIBAET 3 ITmoxo 3HAET
meTonuku [ OCT o [metomuku 'OCT ngiiiﬂ(;CHOBHiz OCHOBHBIE 3Haer HIDKE
aHAJIM3Y BOJAOPOIHOIO [0 aHaIn3y ,Z[OHYCKaéT MMOHSATHS, MI/IH61/IMaJIB}\I'bIX
TOIUIMBA U BOJOPOIHOTO JIOITYCKAaeT TpeOOBaHUI
TEXHOJIOTHYECKUX TOHJ]]I;/)IBa u HeCKogBKO MHO})IKGCTBO PIi/IeIOT M,CCTO
JKHIKOCTEM. TEXHOJIOTHYECK g}irﬁgozlx HErpyObIX rpyObIC OIIMOKH.

UX SKHIKOCTEH, ’ OIIIMOOK.

HE  JOMyCKaeT

OomuOoK.
YMeTh

JeMoHcTpupye T

JeMmoHcTpupye T

JlemoHCTpHpYyE T
yMeHue

yMeHue yMeHHue aHAJTM3UPOBAThH
aHAJIM3UPOBATh |aHAIM3UPOBATH |HA HaIM4Yue
Ha HaJIMYHe|HA HaJIM4He |mpuMeceit
aHaAJIM3UPOBATh HA . . He
. |mpumeceit npumecen ra3oBble CMECH U
HaJIM4Yue TpuMeceit chopMUPOBaAHO
ra30BbIe CMECH H|Ta30BbI€ CMECH M|TEXHOJIOTHYECK
ra3oBble CMECH U yMEHHe,
TEXHOJOTHYECK |TeXHOJIOTUYECK |M€  KUIKOCTH,
TEXHOJIOTUYECKHE JOMyCKaeT
ue  KHUIKOCTU.|[U€  HKUIKOCTH,|TOMYCKAIOT
KHUJKOCTH. rpyOble OMMOKH.
TUIST JIOTYCKaeT Mpu|omuoKH,
ABTOHOMHBIX 3TOM psn(3ananue
SHEPrOyCTaHOB |HEOOJBIIUX BBITIOJTHSIETCST HE
0K, 0e3 ommnoOoK. |omnoOoK. B IIOJTHOM
o0BeMme.
Bnanets
crocobamu u IIpu pemenun
[Iponemonctpu |IIponemonctpu |Mmeercs
npueMamMu . |cTammapTHBIX
pOBaHBl HaBBIKU[POBaHbI 0Aa30BbIE|MUHUMAIbHBIN
MOATOTOBKHU P00 K 3a1a4 HE
BIIQJICHUS HaBBIKH npu(HabOp HaABBIKOB
aHaJIN3y, METOAUKAMU MIPOJAEMOHCTPHP
pereHus peleHnn e pelieHust
OTIpeJIeIICHUS 1 OBaHBl 0a30BbIe
. HECTAHJAPTHBIX |CTAHTAPTHBIX  |CTaHIAPTHBIX
CTaTUCTHUYECKON HaBBIKH, HWMEIOT
9 3a1a4 6e3|3a1au c[3amau c
00paboTKOii MeCTo  TpyOble
ommroboK U|HEKOTOPHIMHU HEKOTOPHIMU
MTOJIYYEHHBIX OLIMOKHU.
HE/I04ETOB. HeJl0YeTaMH. HE/I0UeTaMHU.
pe3yJIbTaToB.

OrneHouHbIE MaTepHasibl JUIsl TPOBEICHUS TEKYIIEro KOHTPOJSI YCIEBAEMOCTH H
MIPOMEKYTOUHOM aTTecTalluy npuBeaeHbl B [Ipunokennn k paboueil mporpaMMe TUCIUATIITAHBI.
[TonHBI KOMIUIEKT 3aJlaHW W MaTepuaioB, HEOOXOMUMBIX JUIsl OIICHUBAHUSA PE3yJIbTAaTOB
oOy4eHHs 10 NUCIUILIMHE, XPAaHUTCS Ha Kadeape-pa3padoTynke B OyMaKHOM U AJIEKTPOHHOM

BHAC.

6. YueOHO-MeTOAMYeCKOe U HHPOPMAIIMOHHOE 0OecreuyeHre JUCHUIINHbI

6.1. YueOHO-MeTOAMYECKOE 00ecIeYeHue

OcHOBHAag JJUTEPATYpa




Bun Kon-Bo
No U3JaHUS Mecto TI'on DK3EMILIT
n/ | ABtop(sl) | Haume- HoBaHMe |(yueOuu| u3gaHus, |u3naHu| AZpec 3JIEeKTPOHHOIO pecypca | si- poB B
v K, U3JIaTEIbCTBO o ouo-
y4eOHOE JINOTEKE
[Tpubopsl e6HOe URL:
KOHTPOJISI COCTaBa Y1 https://e.lanbook.com/book/21
Caxun C. nocobue| Cankt-Ilerep6
1 1 Ka4ecTBa 2020 0863 99
I. IS ypr : JIanb .
TEXHOIIOTHYECKHX | (" Pexxum mocTyna: i aBTOpU3.
cpen y MOJIb30BaTENEH
JlonmoJHUTENbHAs JIUTEpATypa
Bun Kon-Bo
No U3JaHUS Mecto TI'on IK3EMILII
n/| Aerop(sl) | HaumenoBanue |(yueOuu W3JaHus,  |u3maHu| AJpec 3JIeKTPOHHOTO pecypea | si- poB B
1| K, M31aTEIbCTBO s ouo-
yaeOHOe JIUOTECKE
DU3UKO-XHUMHYEC URL:
KHE MCTO/IET https://e.lanbook.com/book/15
Mxonnm |AHEH33- YueOno | Cankt-Ilerepd 9314 P _
1 osE. B Teoperuueckue e ypr: 2020 [P2== TOKAM HOCTyHi" T -
T OCHOBBI U nocobue| CIIGIJITY 4BTOPH3. ITOJIE30BATCIICH.
KOHTPOJIbHBIE
3aIaHHs
B.IL URL:
JIMHTPeHK 5 5 https://e.lanbook.com/book/16
o, EB. KOJIOTHYCCKNU yqe6Hoe CaHKT'HeTCp6 8443
2 MOHUTOPHHT 2021 -
CoTHHKOBA nocobue| ypr : Jlaus,
’ AB. TEXHOC(epsI Pexxum noctyma: s aBTOpH3.
YepusieB MOJIb30BaTENEH
Ununpos
A A TeopeTnueck ne
qI;I‘{H OBa.’ OCHOBBI XMMHKO- | o
3 P TexHomornye cKux|> - Kazanp: KIDVY | 2004 67
H. ., rocoowue
. MIPOLIECCOB B
TaiteyT iy TEIIOdHEPre THKE
oBa/J[. ®. p
6.2. UndopmanuonHoe odecrnevyeHme
6.2.1. DIEKTPOHHBIC U MHTEPHET-PECYPCHI
Ne
o/ HaumeHoBaHHE AJIEKTPOHHBIX H HHTEPHET-PECYPCOB Cchlika
1 |9nexTpoHHO-OMbIMOTeUHasicucTeMa «JIaHby» https://e.lanbook.com/

DneKTpoHHO-0nbOIHoTeYHas cuctema «ibD0oKS.ruy

https://ibooks.ru/



https://e.lanbook.com/book/210863
https://e.lanbook.com/book/210863
https://e.lanbook.com/book/159314
https://e.lanbook.com/book/159314
https://e.lanbook.com/book/168443
https://e.lanbook.com/book/168443
https://e.lanbook.com/
https://ibooks.ru/

DnekTpoHHO-0ubaHoTeuHas ciuctema «book.ruy

https://www.book.ru/

Du3uko-xuUMHUYECKHE METOABI aHalnl3a Ta30BBIX CMecell U

TEXHOJOTHYECKHX KHUIKOCTEH VTS aBToHOMHBIX |https://e.kgeu.ru/Teacher/EditCour se/4401
9HEPrOyCTaHOBOK.
6.2.2. IlpodeccruonanbHble 6a3bl JaHHBIX
No
HaunmenoBanwue npodeccrnoHaIbHBIX 0a3
n/ Anpec Pexum nocryna
0 JTAHHBIX
Hayunas AIIEKTPOHHAS OoubmmoTeka . http://elibrary.
1 http://elibrary.ru
eLIBRARY.RU P y ru
2 Enunoe okHO mocTtyma K 0Opa3oBaTelbHBIM http://window.edu.ru/ http://window.
pecypcam ed u.ru/
3 [Poccuiickas HarmoHanbHas OUOIHOTEKA http://nlr.ru/ http://nlr.ru/
6.2.3. MndhopmMalimoHHO-CIIPABOYHBIE CUCTEMBbI
Ne Pexum
i/ Anpec
o J0CTyTIa
1 [Mexnaynapoanas pedeparuBHas 6asa http:// link.springer.com OTKPBITBIN
2 |Poccwuiickas rocymapcTBeHHas OMOIMOTEKA http://www.rsl.ru OTKPBITBIN
6.2.4. JluiieH3WOHHOE M CBOOOJHO PpACIPOCTPAHAEMOE MPOrpaMMHOE OOecreueHue
JUCIUTLIAHBI
No PexBu3uThI
HaumeHnoBanue nmporpaMMHOTO Crioco6 pacnpocTpaHeHus
1/ MOATBEPIKIAIOIIIHNX
obecrnieueHus (JTMTIeH3MOHHOE/CBOOOTHO)
i} JOKYMEHTOB
. . 3A0
Kaspersky Endpoint Security muis 6usHeca . . .
C o . . CodrJlaitnTpeiin
1 |- Crammaprabrii Russian Edition. 50-99 AHTUBHPYCHOE ITPOrPaMMHOE Ne37/18 or
Node 1 year Educational  Renewal obecrieucHHe -
Li 26.02.2018
Icense
Hewckn. npaso. Jlo
ry
3JIPaBOOXPAHCHHUSI
Cucrema aBTOMaTu3anuu  OHONMOTEK, "PecryOnukanckuit
2 "UPBUC 64 (monynbHas nocraBka): APM|oTBeyaromass  BCEM  MEXAYHApPOJHBIM [MeqHIIMHCKU
"YUurarens", APM "Kuurossigaua" TpeOOBaHUSM, MIPEABSABISIEMBIM K|OuOIMOTEYHO-
COBPEMEHHBIM OUOIMOTEYHBIM CUCTEMAM  [|H(OPMALIUMOHHEII
nentp" Ne61/2008
oT 17.06.2008
C CBoboHas
ucTeMa MOouCKa HWHQPOpPMAIMUA B CETH
3 Bpay3zep Chrome munensus Hewckor.
HHTEPHET
npaso. beccpouno
[laker mporpamMm Jias CO3MaHHUS U CpoGoamas
4 Adobe Acrobat POrp: munensus Hewcki.
npocmoTtpa dainor popmara PDF
npaso. beccpouno
IO  mna  »ddexkruBHOrO  OHiAKH-|CBOOOIHAS
5 LMS Moodle B3aUMOJIEVCTBUS pernoaBaTess n|muuensus Heuckn.
CTYJICHTA paBo. beccpoyHo

7. MaTtepuaJIbHO-TEXHUYECKOE

o0ecneyeHne TUCIUTIINHBI



https://www.book.ru/
http://www.rsl.ru/

Ne . HaumeHnoBanue cienMaibHBIX TOMENICHUN OCHameHHUOCTB cneuHanBVHHX
n/ Bun yqe6H0PI pa60TH ¥ momemeruii s CPC IMOMEUICHUM U IIOMEICHUN IJI
I CPC
CamocrosTensHas paborta MOHOOJIOK (30 miT.), CrcTema
1) Ka6uuer CPC BUIEHAOJIFO IEHUS (6
BUJIEOKAMED ), IPOEKTOP, DKPaAH
JTOCKa ayIMTOpHAas,
aKyCTh4YecKast cucrema,

Vyebnass ayautopus Uil  NPOBEACHUS

o IIPOCKTO CHUJINTCIIb- MHMKIIIC
2) JICKITMOHHBIC 3aHATHUS 3aHATHUH JICKIIMOHHOI'O THUIIA p P,y P

JUISS CHCTEM TPOMKOH CBSI3H,
SKpaH, MUKDPOGDOH,

pedppakromerp NPD -45462M,
dotokomopumerp  KDK-3-01,
konboHarpeBarens [13-4100M,
BECHI AIEKTPOHHbBIE
naboparopueie, pH-  wmerp
AHIOH-4100, IITATHBBI
Vy4eOHas ayquropus B y4eOHOM MeTajuindeckue (4 1mr.), IINTKa

naboparopuu JNEKTpUYECKasi,  XUMHYECKHE
peaktuBbl (ot 10 r 10 1 xr. B
CTEKJISIHHOW M  TIACTUKOBOM
Tape), XUMUYECKasi CTCKIISTHHAS
nocyga (ot 1 mn go 1 m),
TaOimia MenneieeBa, Ta0iIuIa
no Th. Tabuuia "CTaHnapTHBIN
JIOCKa ayJUTOPHAs, YCTPOHCTBO
BBITIPSAMUTEIBLHOE BCA-5K,
IITaTUBBl  MeTajndyeckue (2
IIT.), XUMUYECKUE PEAKTUBBI (OT
10 T mo 1 Kr. B CTEKJISITHHOH H
TUTACTUKOBOM Tape), XUMHYECKast
cTexiIsiHHas nocyaa (ot 1 mi go
2 1), Ttabmuma Menneneena,
Tabmma 1o Tbh, Ttabmuia
"CraHznapTHbIH psin
JJIEKTPOHOB"

3) JlabopaTopHblie pabOThI

VYuebHas ayIuTopus B yueOHOM
naboparopuu

8. OcoOeHHOCTHM OpraHu3amuM oOpPa30BATEJbHON [eSATEJIbHOCTH [JISl JMI C
OrpaHUYeHHBIMH BO3MOKHOCTSIMHU 3/I0POBbSI U HHBAJIU/I0OB



Jluna ¢ oOrpaHMYEHHBIMH BO3MOXKHOCTAMHU 310poBbsi (OB3) W WHBaIMAbBl UMEIOT
BO3MO’KHOCTb O€CHPENATCTBEHHO MEPEMEIIATHCS U3 OAHOI0 YueOHO-1a00paTOPHOro KopIryca B
APYTroM, NOJHATHCS Ha BCE ITAXKU y4eOHO-Ta00PaTOPHBIX KOPITyCOB, 3aHUMAThCSI B YUEOHBIX U
UHBIX TOMEUICHUSX C YYETOM OCOOEHHOCTEH INCHXO(U3UYECKOrO Pa3BUTUS U COCTOSIHUS
3JI0POBBS.

Jlia oOyuenus nun ¢ OB3 1 MHBaNNM10B, UMEIOIIUX HAPYLIEHUS] OOPHO- ABUTATEIBHOIO
amnmapara, 0OecreueHbl YCIOBUsl OECIPENATCTBEHHOTO JI0CTYyIa BO BCE yUyeOHbIE NTOMEILIEHUSI.
WNHupopmanus o crienyagbHbIX YCIOBUSAX, CO31aHHBIX U1 oOydaromuxcs ¢ OB3 u nHBanunuos,
pa3MmenieHa Ha caiite yHuBepcutreta Www//Kgeu.ru. Hwmeercss BO3MOXKHOCTh OKa3aHHS
TEXHUYECKOM  MOMOIIM  ACCHUCTEHTOM, a TaKXe YCIYyr CypAONEPEBOJYMKOB U
TU(HIOCYPIOTIEPEBOTINKOB.

JIns amanranuy K BocnpusAthro guuaMmu ¢ OB3 u uHBanuaamMu ¢ HapyIIEHHBIM CIIyXOM
CIPAaBOYHOI0, y4eOHOT0 MaTepualla o AUCHUIINHE 00€CIIeUnBaOTCS CIEAYIOIINE YCIOBHUS:

- IS JTy4IIed OpUEHTAIMU B &y IUTOPHH, IPUMEHSIOTCSI CUTHAJIBI OIOBEILEHUS O HaJaJle
Y KOHLE 3aHATHS (CIIOBO «3BOHOK)» IMUILETCS HA JOCKE);

- BHMMAaHHE CJa0O0CIBIILIANIEr0 00Yy4Yaronerocsi NpuBJIEKaeTCsl Me1aroroM *XecToM (Ha
IJIEYO KIJIAJIETCs pyKa, OCYLIECTBIISIETCS] HEPE3KOE TOXJIONBIBAHUE);

- paszroBapuBas ¢ 00y4aroIUMCs, IEaroru4ecKiii pabOTHUK CMOTPUT Ha HETO, TOBOPUT
SCHO, KOPOTKHMH IPEAJIOKEHUAMHU, 00ECIIeUnBas BO3MOKHOCTh UTE€HUS 1O rybam.

KomneHncanust 3aTpy/JTHEH!I peueBOro ¥ MHTEJUIEKTYaIbHOTO PAa3BUTHS CJIa00CIBIIIAIINX
oOyJaroluxcs MPOBOAUTCS ITyTEM:

- HCIIOJNBb30BaHUSA CXEM, JUarpaMM, PHCYHKOB, KOMIIBIOTEPHBIX MPE3EHTALHA C
TUIEPCCHUIKaMHA, KOMMEHTUPYIOUIUMU OT/I€JIbHbIE KOMIIOHEHTBI U300PaKEHNUS;



- PEryJISIPHOTO MPUMEHEHUs yNpPaXHEHUH Ha TpadUyecKoe BBIACICHUE CYIECTBEHHBIX
MIPU3HAKOB MPEIMETOB U SIBJICHUM;

- o0ecrneyeHus: BO3MOXHOCTH JIJIsl 00y4arolIerocs noixy4uTh aApeCHyI0 KOHCYIbTAIUIO
10 3JIEKTPOHHOM MOYTE 110 MEpPe HEOOXOUMOCTH.

Jns anantanuu K BocnpusTio Jniamu ¢ OB3 v MHBaJIMaMU C HAPYIICHUSIMU 3PECHHUS
CIIPaBOYHOTO, y4eOHOTO, POCBETUTENILCKOTO MaTtepuana, Pe1yCMOTPEHHOTO
o0Opa3oBaTenbHON MPOrpaMMoi 1o BRIOpAaHHOMY HaIlpaBjie-HUIO MTOATOTOBKH, 00€CIIEeUYnBAIOTCS
CJIEIYIOIIUE YCIIOBUS:

- BefeTcs ajanTanus oQUIUAIBLHOTO caiTa B ceTu MHTEpHET C ydyeToM OCOOBIX
NOTPEOHOCTE MHBAIMIOB TIO 3pPEHHUI0, O0OEcleynBaeTCsl HaJIW4YHe KPYMHOMIPHU(PTOBOH
CIIpaBOYHOM MHGOPMAITIH O PACTTUCAHUHU YUCOHBIX 3aHSTHIA;

- IeTarOTUYECKU pabOTHHUK, eTo coOeceqHUK (TIPH HEOOXOIUMOCTH ), TPUCYTCTBYIOIINE
Ha 3aHATUU, MPEJICTABISAIOTCS 00yYarOIMMCs, IPU 3TOM KaXXIblid pa3 HA3bIBAETCS TOT, K KOMY
neAarornyeckuii paboTHUK OOpaIaeTcs;

- JICUCTBUS, MECThl, MEPEMEIICHUSA MEeAAroruyeckoro pabOTHUKA KOPOTKO U SICHO
KOMMEHTHPYIOTCS;

- neyaTHass HMH(OpManMs MperocTaBisieTcs KpynHbIM 1pupToM (oT 18 myHKTOB),
TOTAJIBHO 03BY4YMBACTCS;

- obecrieynBaeTCsi HEOOXOAUMBII YPOBEHb OCBEIIEHHOCTH MTOMEILEHUH;

- MPENOCTABIIETCS BO3MOXHOCTh MCIIOJIb30BATh KOMIIBIOTEPHI BO BpPEMs 3aHATHHA U
MpaBo 3anucu 00bICHEHUH Ha TUKTO(OH (TI0 KEJTaHUIO0 00YUaIOLTUXCS).

®dopMa MpoBeACHUS TEKYIIEH U IPOMEXKYTOUHOM aTTecTaluu s ooyyaromuxcs ¢ OB3
Y MHBAJIMJIOB OINPEAEIIAETCS EJArorn4ecKuM pabOTHUKOM B COOTBETCTBUU C YUEOHBIM TUTAHOM.
[Ipu HeoOxomumocTn oOyvatromiemycss ¢ OB3, uHBanumy ¢ y4yeToM HMX HWHAUBUIYAJTbHBIX
NCUXO(PU3NYECKUX OCOOCHHOCTEN JAETCsl BOBMOKHOCTh IPOUTH MPOMEXKYTOUHYIO aTTECTALIMIO
YCTHO, TUCBMEHHO Ha OyMare, MMCbMEHHO Ha KOMITbIOTEPE, B pOpME TECTUPOBAHUSA U T.II., TMOO
MPEA0CTABISAETCSA JOMOTHUTENBHOE BpEMs JJIsl IOJATOTOBKH OTBETA.



9. MeToan4yeckue peKOMeHAAIMH VISl NIpenoiaBaTesieil o Opranu3aunuu
BOCIIMTATEJIbHON PadoThI ¢ 00y4arOIMMHUCS

Meroanueckoe obecrieueHue mpoiecca BOCIUTAHUS 00y4YaloIMUXCsl BHICTYIAET OJHUM U3
omnpenensomux (GakTopoB BBICOKOro KadecTBa oOpaszoBanus. [lpemogaBarens By3a,
JEMOHCTPUPYSI BBICOKHM MPOGECcCHOHANN3M, 3PYAMIMIO, YETKYIO TPaXIaHCKYIO MO3UIUIO,
CaMOJIMCIIMIUIMHY, TBOPYECKHM TOJIXOJl B pEUIEHUU MPOQPECCHOHANBHBIX 3a7a4, B XOJe
00pa3oBaTenbHOTO Ipolecca Croco0CcTBYET GOPMUPOBAHUIO TAPMOHUYHOMN JIMYHOCTH.

[Ipn peanuzanuu JUCHUIUIMHBI TPENOAABATENb MOXET HCMOJIb30BATh CIEAYIOIINE
METO/Ibl BOCITUTATEIbHON PaOOTHI:

- MeTonbl (pOpMUPOBAHUS CO3HAHMS JUYHOCTH (Oecena, AWCIYT, BHYIICHWE, HWHCTPYKTaX,
KOHTPOJIb, 00BSCHEHHE, TIPUMEDP, CAMOKOHTPOJIb, PACCKA3, COBET, YOSKIACHHE H JIP.);

- METOABl OpTraHU3aAlMH JCATEILHOCTH W (HOPMHUPOBAHMS OIBITA TMOBEICHUS (3amaHue,
0OIlIECTBEHHOE MHEHHE, IMEeIaroruueckoe TpeOoBaHUE, MOpYy4YEHUE, MPUYUCHHE, CO3JAaHUE
BOCIIHUTHIBAIOIIUX CUTYaAllUi, TPEHUHT, YIPOXKHEHUE, U Ip.);

- METOJbl MOTHBALIUU JEATEILHOCTH M TMOBENEHUs (0100peHHEe, MOOIIPEHUE COIMATBHON
AKTUBHOCTH, IMOpUI[AHWE, CO3JIJaHHE€ CHUTyallud ycrnexa, CO3JaHue CUTyauud s
AMOITMOHAILHO-HPABCTBEHHBIX MEPEKUBAHUN, COPEBHOBAHUE U JIP.)

[Ipn peanuzanuu AUCUHUIUIMHBI MPENOAABATENb JIOJDKEH YYUTHIBATH CIEAYIOIINE
HaIlpaBJICHUS] BOCIIUTATEIIBHON JI€SITENbHOCTH:

I'paxk1aHCcKOE M MATPUOTUYECKOE BOCITUTAHUE:

dbopMupoBaHre y OOyYarolmUXCA IEJIOCTHOTO MHUPOBO33PEHUS, POCCUUCKON HIEHTUYHOCTH,
YBOKEHUSI K CBOEH cembe, OOIIECTBY, TOCYAapCTBY, MNPUHATHIM B CEMbE U OOIIECTBE
JTyXOBHO-HPABCTBEHHBIM U COLMOKYJIBTYPHBIM LIEHHOCTSIM, K HAIIUOHAJIbBHOMY, KYJIbTYPHOMY U
HMCTOPUYECKOMY HaCIEUI0, (POPMUPOBAHUE CTPEMIICHUS K €0 COXPAHEHHUIO U Pa3BUTHIO;
dbopmupoBaHre y OOydYaromMUXCS AaKTUBHOM TpakAaHCKOW TMO3WIIMK, OCHOBaHHOW Ha
TPAIUIIUOHHBIX KYJIBTYPHBIX, TYXOBHBIX U HPABCTBEHHBIX IIEHHOCTSX POCCHICKOrO OOIIECTBA,
JUTS TIOBBILIIEHUSI CITIOCOOHOCTH OTBETCTBEHHO PEaTU30BbIBATh CBOM KOHCTUTYLIMOHHBIC TIPpaBa U
00513aHHOCTH;
pa3BUTHE MPABOBOM U MOJTUTHYECKONU KyJIbTYPhl 00YUaIOIIUXCSl, PACITUPEHHE KOHCTPYKTUBHOTO
y4acTusi B NPUHSATUM PEIICHUM, 3aTparuBalOlIMX HX IpaBa U UHTEPECHl, B TOM YHCIE B
pasnuyHBIX ~ (QopMax  caMOOpraHu3allid, CaMOYMPAaBJICHUS,  OOIIECTBEHHO-3HAYNMOMN
NEeATEIIbHOCTH;
(dhopMHUpOBaHNE MOTHUBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTAHOBOK JTIMYHOCTH, MO3BOJISIOIIAX
MPOTUBOCTOSITh IKCTPEMU3MY, KCeHOGOONHU, TUCKPUMHUHAIIUN TIO COLIMATIBHBIM, PETUTHO3HBIM,
pacoBbIM, HAIIMOHAJIBHBIM  MpPHU3HAKAM, MEXKITHUYECKOM U MEXKKOH()ECCHOHAIBHOM
HETEPIUMOCTH, IPYTUM HETaTUBHBIM COLIUAJIBHBIM SIBJICHUSIM.

JlyXOBHO-HPABCTBEHHOE BOCIIMTaHUE:

BOCIIMTaHUE 4YYBCTBa JOCTOMHCTBA, YECTHU M YECTHOCTH, COBECTJIIMBOCTH, YBaXXEHUS K

POAUTENSIM, YUUTEIISIM, JIFOISIM CTapIIEro MOKOJEHHUS;

dbopMUpOBaHME TPUHILMIIOB KOJJIEKTUBH3MA M  COJIUAAPHOCTH, JyXa MUJIOCEpaus U

COCTpaJlaHusl, MPUBBIYKU 3a00TUTHCS O JTIOSMX, HAXOISAITUXCS B TPY/THOM JKU3HEHHOUW CUTYAITUH;

(GhopMHUpOBaHNUE COJIMAPHOCTA W YYBCTBA COIMAIBHOW OTBETCTBEHHOCTH IO OTHOIICHHIO K

JTOASIM €  OrPaHUYEHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI, MPEOJOJICHUE TCHUXOJIOTUUYECKUX

0apbepoB MO OTHOIICHUIO K JIFOSM C OTPAHUYCHHBIMU BO3MOXXHOCTSIMU;

(dhopMHUpOBaHNE YMOIMOHATFHO HACKHIIIIEHHOTO U TyXOBHO BO3BBLIIIICHHOTO OTHOIIEHUS K MUDY,

CIIOCOOHOCTH M YMEHUS NepeaaBaTh APYTHUM CBOM 3CTETUUYECKUM OIBIT.
KynbTypHO-IpOCBETUTENBCKOE BOCIIUTAHUE:



- dbopMupoBaHrEe yBAKEHUS K KYJIbTYPHBIM IIEHHOCTSIM POJHOTO TOPOa, Kpasi, CTPaHBI;
- dbopMHUpOBaHNE ICTETUIECKON KapTHHBI MUPA;
- TIOBBIIIICHUE TTO3HABATEILHON aKTUBHOCTH O0YJarOIINXCSI.
HayuyHo-00pa3zoBaTebHOE BOCIIUTAHUE:!
- dopMupoBaHrEe y 00YJAIOIINUXCS HAYIHOTO MUPOBO33PEHUS;
- dbopMUpOBaHNE YMEHHUS MTOJTydaTh 3HAHUS;
- dopMupOBaHWE HABBHIKOB aHalW3a H CHHTe3a HWH(OpPMANWA, B TOM 4YHCIE B
nmpodeccruoHaaIbHON 00JIaCTH.

®du3nveckoe BOCIIUTAHUE:
(dhopMHUpOBaHUE OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO, MIOTPEOHOCTH B 370POBOM
o0Opa3ze KU3HH;
dhopMHupOBaHUE KYIbTYphl 0€30MMaCHOCTH KU3HEICATCTLHOCTH;
(dhopMHUpOBaHUE CUCTEMBbI MOTHBAIIMU K aKTMBHOMY W 3JI0POBOMY 00pasy >KW3HH, 3aHSITHIM
CIIOPTOM, KYJIBTYPBHI 3[I0POBOTO MUTAHUS U TPE3BOCTH.

[IpodeccrnonanbHO-TpYy10BOE BOCTIUTAHHUE:
dbopmupoBaHre JOOPOCOBECTHOIO, OTBETCTBEHHOTO M TBOPUYECKOTO OTHOIICHUS K Pa3HbIM
BUJIaM TPYJIOBOM JI€ITEbHOCTH;
dbopMHpOBaHUE HABBIKOB BBICOKOW pabOTOCIIOCOOHOCTH W CaMOOpTaHMU3aIluU, YMEHUE
JIEHCTBOBATh CaMOCTOATENIbHO, MOOMIM30BaTh HEOOXOIUMbIE PECYpPChl, MPABUIBHO OIICHUBAs
CMBICJI ¥ TIOCJIEJICTBUS CBOUX JICHCTBUM;

DKOJIOTUYECKOE BOCITUTAHUE:
(hopMHUpPOBaHUE FKOJOTUICCKOMN KYJIBTYPhI, OEPEKHOTO OTHOIIIEHUS K POTHOHN 3eMIIe,

IKOJIOTMYECKON KapTUHBI MUPA, PA3BUTUE CTPEMIICHUS O€peUb U OXPAHAThH IPUPOTY.



JIMCeT perucrpanuum U3MeHEHU I

JlomonHeHuss U U3MeHEHusi B pabouel mporpamMme AMCHUIIIMHBI Ha 20 /120
y4eOHBIN TOJ
B nporpaMMy BHOCSITCS CIEAYIOLINE U3MEHEHUS:
1.
2.
3.
Vxasviearomes HoMepa cmparuy, Ha KOmopbsvlx
BHECEHbl USMEHEHUA,
u Kpamko oaemcs xapakmepucmuxka 5mux
U3MeHeHul
[TporpamMma onoOpeHa Ha 3acegaHuu Kadenpbl — pa3paboTuuKa <« » 20 1.,

pOTOKOJI No

3aB. kadeapoit Uuuupos A.A.

[Iporpamma oj100peHa METOAUYECKUM COBETOM MHCTUTYTA

« _» 20 T., TPOTOKOJ No

3am. qupekropa mo YMP /
Tloonuce, oama

CornacoBaHo:

PykoBoautens OITOIT Uuunpos A.A.

Tloonuce, oama



Ipunooicenue k paboueti npocpamme
OUCYUNTIUHDL

MHUHUCTEPCTBO HAYKH M BBICILIETO OBPA3OBAHUS POCCUICKOIM ®EJIEPALIUA

®deepanbHoOe rocyiapcTBEHHOE GI0IKeTHOE 00pa3oBaTeIbHOe
yupe:KaeHue BhICIIEro 00pa3oBaHus

«KA3AHCKHI T'OCYJAPCTBEHHBI SHEPTETUYECKU YHUBEPCUTET»

(®I'BOY BO «KI'2Y»)
«YTBEPXJIAIO»
Jupexrop nHctuTyTra TennosHepreTuku
Yuuupona H./I.
«_» 2021 r.

OIHEHOYHBIE MATEPHAJIBI
0 JUCIMILJINHE

PU3UKO-XUMHUYECKHE MECTOAbI aHAaJIM3a Ia30BbIX CMECeH U TEXHOJIOTHUECKHX )KI/II[KOCTeﬁ JJIA

dABTOHOMHBIX SHCPIroyCTaHOBOK

Hampasnenue moarotoBkn 13.03.01 TermosnepreTrka 1 TETUIOTEXHUKA

Hampasnennocts(n) (mpodmib(n)) 13.03.01 ABTOHOMHBIE SHEPTETUYECKHUE CHCTEMBI

KBamudukanus OakaaBp

r. Kazann, 2021



OHeHO‘-IHBIe Marcpuajibl 10 AUCHUIIIIMHC «DU3UKO-XUMHUYECKUE MCTOAbI aHAJIM3a
ra30BbIX CMECEH U TEXHOJOTHUYCCKUX )KI/II[KOCTeI\/'I JJIs1 aBTOHOMHBIX BHCProyCTaHOBOK) -
KOMILICKT KOHTPOJIbHO-U3MCPHUTCIIBHBIX MAaTCPHUAIOB, IPCAHA3HAYCHHBIX JI OLCHHWBAHMA
PE3YJIbTAaTOB 06yquH51 Ha COOTBCTCTBUC HHANKATOPAM NOCTUKCHUA KOMHGTGHHHH(ﬁ)I

[1K-4 Crioco6eH k MpOeKTUPOBATh U BHEAPSTH ABTOHOMHBIE YPHEPIEeTUUYECKUE CUCTEMBI U
UX DJIIEMEHTBI

[1K-2 CnocoGeH BbIOMpaTh METOABI MPOBEICHUS SKCIEPUMEHTOB U HAOJIOJICHUMH,
BBITIOJIHATh PACUYEThl MO TUIIOBBIM METOAMKAM, CTAaBUTh 3aJaud HCCIEIOBAaHUS B OOJACTH
pa3pabOTKH U BHEJIPEHUSI aBTOHOMHBIX SHEPT€TUYECKUX CUCTEM

OneHnnBanne pe3yIbTaTOB OOYYCHHS TIO JTUCIUIUIMHE OCYIIECTBISETCS B paMKax
TEKYIIEro KOHTPOJISl yCIIEBAEMOCTH, IPOBOJIUMOTO 10 OaibHO-pedTuHroBoi cucreme (bPC), n
IPOMEKYTOYHOM aTTECTALINY.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OOECIIEUMBAECT OLICHUBAHUE Mpoliecca 0Oy4eHHs 10
mucuuruinee. [Ipy TekymeM KOHTpOJE YCIEeBAEMOCTH UCIIOIb3YIOTCS CIEAYIOIINE OLIEHOYHBIE
CpelcTBa: MPaKTHUYECKOE 3aJaHue, OT4YEeT M0 JabopaTropHOil pabore, MyJIbTUMEIUMHAS
Mpe3eHTalus, coOeceI0BaHNe, pa3HOYPOBHEBBIC 3a]1a4H U 3a]JaHUSI.

[IpoMexyTouHass arrecTausi UMEET LEIbI0 OINPEAEIUTh YPOBEHb JTOCTUIKEHHUS
3aIJIaHUPOBAHHBIX PE3yJIbTATOB 00yuYeHus 1Mo jaucuuiuinHe 3a 8 cemectp. Dopma
MIPOMEXKYTOUHOMN aTTeCTaIlluU SK3aMEH.

OneHoYHblE MaTepuaibl BKJIIOYAIOT 3aJaHUsl JJI1 TMPOBEJCHUSI TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTallMKU O0y4aroluXcs, pa3pab0TaHHbIE B COOTBETCTBUU
¢ paboueii mporpaMMON JTUCHUILIUHBI.
1.TexHosrornyeckas Kapra

Cemectp 8
YpoBeHb OCBOCHUSI TUCITUTIIIMHBI, OAJIITBI
Howmep Hanmeno- Kon
HEYIOB-HO | yAOB-HO XOpOo1LIOo OTJINYHO
pasznena/ Bux CPC BaHUE MHIMKATOpa
TEMBI JHC- OLICHOYHOTO | JOCTHKEHHUSI | HE 3aYTEHO 3a4TE€HO
LUTUTHBI CpEICTBA |KOMIIETEHLUN —
HU3KUHI CPEIHMM | BBICOKUU
CPEHETO
Texymuii KOHTPOJIb YCIIEBAEMOCTH
N3yuenue
TEOPETUYECKOI'O IIK-2.1,
[1K-2.2,
MaTepuana, Coc, OJIP,
1 MOArOTOBKA K 3 MK-4.1, meHee 8 8-10 10- 12 12- 15
IPAKTUYECKUM U IK-4.2
1a00paTOPHBIM
3aHIATUSIM.
N3yuenune
TEOPETUYECKOr0 TK-2.1,
[1K-2.2,
Marepuara, C6c, OJIP, T3,
2 TIO/ITOTOBKA K P33 MIK-4.1, MeHee 8 8-10 10-12 12- 15
JUCKYCCHUH, HK_42
MYJIbTUMEIUHHON
MMpEe3CHTAalU,




Nzyuenue MK-2.1,
TEOPETHYECKOTO [IK-2.2
3 varcpuaia, C6e, MIT  |[IK-4.1, MeHee 6 7-10 10- 12 13-15
MOJITOTOBKA K
MIPAKTUYECKUM [K-4.2
3aHATHUAM.
Nzyuenue
TEOPETUYICCKOI'O IK-2.1,
Marepuana, [1K-2.2,
4 MMOATOTOBKA k| Coc, P33, MIT|[TK-4.1, Menee 6 7-9 10- 13 13- 15
1a00paTOpPHBIM U [IK-4.2
MPAKTUYCCKUM
3aHSATHUIM.
Boero 0amion \opee30 | 30-39 40-49 50-60
IIpomexxyTouHas arrecranus
[1K-2;
Hozrotoeka k|~ Bunerst & weree25 | 2529 | 30-34 | 35-40
IK3aMEHY IK3aMEHY [IK-4
Bcero 6amioB| 0-54 55-69 70-84 85-100

2. IlepeyeHb OLIEHOYHBIX CPE/ICTB

Kpatkas xapakTeprucTuka OLIEHOYHBIX CPEICTB, UCIOJIb3YEMBIX MPU TEKYILIEM KOHTPOJIE
YCIEBAEMOCTH U MPOMEKYTOUYHOM aTTECTAlMU 00YYaIOIErocs o JUCHUIIINHE:

HaunmenoBanue
OILICHOYHOT'O KpaTkast xapakTeprucTHKa OIEHOYHOTO CPEJICTBA OrieHOYHBIC MaTepHAITBI
CpeICTBA
CpeAcTBO OICHKHM yMEHUS TMPUMEHSATh TMOJYYCHHbBIE
TEOPETUIECKHE 3HAHUS B TPAKTUYCCKON CUTYAIIHH.
[TpakTdeckoe . KomriekT 3amaq
3amaHue HaMpaBlICHO Ha OIICHMBAHHME KOMIIETCHLUN IO .
3amanue. (I13) Y 3aJIaHH .
TUCITUIUINHE, COACPXKHUT YETKYK) HHCTPYKIHIO  TIO
BBITIOJTHEHHUIO UITH AITOPUTM JIEHCTBUH.
Ilepeuenn
Orer o Brimonnenne  nmabopatopHoi  paboThl,  00paboTKa| 3amaHuUit M BOIPOCOB IS
. pE3yNbTaTOB MCHBITAHMM, M3MEPEHUM, ODKCHEPHMEHTA.| 3aIUThI Ja00PaTOPHOI
nabopaTopHOH

pabore. (OJIP)

Odopmiienne oTyera, 3alUTa Pe3yJIbTaTOB JIAOOPaTOPHOU
paboTHI 110 OTYETY.

paboThI, IepevYeHb
TpeboBaHUH K
OTYeTY.

MynbsTumenvitHas
npe3entanms. (MI)

[IpencraBneHne cojepkaHus Yd4eOHOro MarepHana C
UCIIOJIb30BAHUEM MYJIbTHMEIUHHBIX TEXHOJIOTHH.

Temarunka nmpe3eHTanui.

CobecenoBanue (COc)

CpencTBo KOHTpOJIS,, OPraHU30BaHHOE KakK CHelHalbHas
Oecema mpermonaBareiss € O0ydalOIIMMCS Ha TEMBI,
CBSI3aHHBIE C M3Yy4aeMOW IUCUUIUIMHOW, M PacCUYUTaHHOE
Ha BBIICHEHHE oOObeMa 3HaHUW OOydJaromerocs I0
OTIpe/IelIEeHHOMY pa3Jiely, TeMe, IpodieMe U T.1I

Bomnpocsl o
TeMam/pazzenam
JUCLUIUINHBL,
IPEJICTaBICHHBIE B
IIPUBSI3KE K
KOMIIETEHIIHSIM,
OpeayeMOTpeHHBIM PITJT




PaznnuaroT 3amauu 1 3aJaHus:

a) PENpOaYKTUBHOTO YPOBHS, MO3BOJISIOIINE OLIEHUBATD U
JMarHOCTUPOBATh 3HaHME (DAKTHUECKOro  MaTepHaia
(6a3oBblE TMOHATHSA, AITOPUTMBI, (AKTBI) U yYMEHHE
NPaBWIBHO HCIOJIB30BAaTh CHENUAIBHBIE TEPMHUHBI U
NOHATHUS, Y3HAaBaHHE OOBEKTOB M3Y4YEHUS B pPaMKax
OIIPEIETICHHOTO pa3/ieNa JUCIUIIIHHBL;

PaznoypoBHeBbIE Kommekt
0) PEKOHCTPYKTUBHOI'O YPOBHSI, IO3BOJIAIOIINE OLIEHU-BATh

3ajaud W 3aJaHMUs. Pa3HOYPOBHEBBIX 3aj1a4
U TMarHOCTUPOBATh YMEHHsI CHHTE3UPOBAaTh, aHa- .

(P33) Y 3ajaHuH

JIU3UPOBaTh, 0000maTh (DAKTHUECKUNW W TEOPETUYCCKUI
mareprall ¢ (OpPMYJIHMPOBAHHEM KOHKPETHBIX BBIBOIOB,
YCTaHOBJICHHEM IPUYUHHO-CIICICTBEHHBIX CBSI3CH;

B) TBOPYECKOTO YPOBHS, TO3BOJISIONINE OIICHUBATH U
TUATHOCTHPOBATh ~ YMEHHS, HWHTETPUPOBATH  3HAHUS
pa3IMYHBIX OO0JIACTEH, apryMEHTUPOBaTh COOCTBEHHYIO
TOYKY 3PCHHUS.

3. OnleHOYHbIE MaTEePHAJIbI TEKYIET0 KOHTPOJISl yCIIeBA€MOCTH 00yUYa0IIUXCSl

HaunmenoBanue IpaxTuueckoe 3ananue (113)

OLICHOYHOI0

CpEeACTBA

IIpencraBnenue u |lIpakmuueckoe 3anamue 1. OCHOBHbIC NpPUEMbl pacyeTa KOHIEHTPAIMU BELIECTB B
coJiepKaHue bU3MKO- XMMUYECKHX METO/IaX aHAJIN3a.

OLICHOYHBIX 1) Pacuet KoHIIEHTpaLMyU BELIECTBA IO METOAY I'PalyHpOBOYHOIr0 rpaduka.

MaTepuaioB 2) Pacuer KOHLEHTpalUM{ BELIECTBA IO METOJAY CpaBHEHHUs (IIpM OJHOKPATHBIX

OTIpEeICTICHUSX ).
3) Metona 106aBoK.

Hpaxmuttecxoe 3anamue 2-3. AnnapaTvpa JJIA  TTOTCHIHMOMETPHUYCCKOI'O aHaJin3a.

IloTeHIIMOCTATEI. Y CTAHOBKU MOTEHIIMOMETPUIECKOT0 TUTpoBaHus. pH-MeTpus. PacueTsl

DH CJIA0BLIX M CHUJIBHBIX DJICKTPOJIMTOB.

1) puniMnuansHas cxeMa KoMIeHcarmoHaHoro u3mepenus DJIC.
2) YCTpOoMCTBO 3JIEKTPOIOB.

3) Pacuetsl pH c1aGpix ¥ CUITBHBIX JIEKTPOIUTOB.

Hpaxmuttecxoe 3anamue 4-8. YaenpHas M AKBUBAJIECHTHAS 3JIEKTPONPOBOIHOCTH

PacTBOPOB 3JIEKTPOIUTOB. Annaparypa Jjis KOHAYKTOMETPUYECKUX U3MEPEHUH.

1) OcHoBHblE TOHATUS KOHAYKTOMETpUH. Pacuer ynenpHOW U SKBHUBaJIEHTHOU
3JIEKTPOIIPOBOITHOCTH PaCTBOPOB.

2) Meronuku OIpeneNeHus] JKECTKOCTH BOAbI, Cyiab(paT U XJIOpUJ HOHOB B
MIPOM3BOJICTBEHHBIX BOJIAX.

3) Anmapatypbl Ans KOHIYKTOMETPHYECKHUX H3MepeHHid. I[lepeumcnute ycTpoiicTsa,
UCIIOJIb3YEMbIE B JJIEKTPOXMMHMUYECKHUX MpHOOpax Uil HU3MEpPEHHUs JIEKTPUUYECKUX
I1apaMeTpoB.

4) YCcTpoiCTBO BBIOJIHSIOLIEE POJIb AIEKTPOXUMUYECKON SYEHKH B KOHTYKTOMETPHUHU.

5) Konaykromerpuyeckre METOAMKHM aHaji3a Tra30BbIX CMecell Ui aBTOHOMHBIX
HEPrOYCTAHOBOK.

Ilpakmuueckoe 3anamue 9. Teopust Kinaccuyeckoi mossgporpaguu.
Bonbramnepomerpus

1) 3yunTh OCHOBHBIC BH/IbI JICKTPOXUMHUCCKHUX SUYCEK.

2) SIBneHus BO3HUKAIOIIME MIPU MPOXO0XKIAECHUH TOKA, Yepe3 dIEKTPOXUMUUECKYIO SUECHKY.
[Tongpu3zanus 371eKTPOIOB U NepeHaNpsKEHHE.

3) IonspuzanmoHHble KpUBbIE U Y paBHeHUE MibkoBHya.

4) KonnaecTBeHHBIN noJissporpaduueckuii anaau3. MeTobl onpeesieHus] KOHIICHTPaIun




BEIIECTB (pacyeTHHII METO, METO ] KaTMOPOBOYHOTO Ipaduka, METO/] CTaHAAPTOB, METO
100aBOK).
5) IlpuHnunuanbHas cxema nofsiporpada. PTyTHBIN Kanaromuii 371eKTpo/I.

Ilpakmuueckoe 3anamue 10. Annapatypa Juist KyJIOHOMETPUYECKOTO TUTPOBAHHUS.

1) OcHOBHBIE IOHATHUSA KYJIOHOMETPHH.

2) Anmnaparypa KyJIOHOMETPUYECKOTO TUTPOBAHUS. DIEKTPOAbI, UCIIOIb3yEMBIE B
KauecTBe paboyuX.

3) B xakux KoopAMHATAX CTPOSATCS KPUBBIC KYJIOHOMETPUYECKOTO TUTPOBAHUS?

4) BpITIOTHEHUE NTPAKTHUECKUX 3alaHui. THUIOBOM pUMeEp: U3 pacTBopa cylbdaTra Meau
He00X0auMo 37eKTposin3oM BeiaenuTh 10,0 r menu. Kakoe konndyecTBo 3ieKTpudecTBa u
CKOJIBKO BPEMEHHU JJIsl 3TOTO MOTpeOyeTcs, €CIu 3JIEKTPOIN3 MPOBOIUICS IPU CHIIE TOKA
10,0 A?

5) IlpakTuueckoe MPUMEHEHHE METOJOB B AHAIM3E€ TEXHOJIOTMYECKUX >KHUIKOCTEH, B
SHEPreTUKHU.

Ilpakmuueckoe 3anamue 11-12. O6nacT TPUMEHEHUS XPOMATOrpahUISCKUX METOJIOB

B DHEPIETHUKE.
1) Knaccudukamnus xpomarorpaguuecKkiux METOA0B aHAIH3a.

2) AHanuTHYECKHE BO3MOXKHOCTH XPOMaTOrpapuuecKuX METOJIOB.

3) TeopeTruecKre OCHOBBI XpoMaTorpaduu.

4) [NapameTpsl XxpoMaTorpapuuecKux MUKOB.

5) Xpomartorpadbl U HUX HUCIOJB30BAaHUE B IHEPreTUKE. AHAIN3 B TEXHOJIOTHYECKUX
KHUJKOCTAX PACTBOPEHHOTO YIIEKUCIOro ras3a, BOJOPOJA, OKCHJA YyIIepoja, a Takke
MeTaHa, 3TaHa, alleTHJIEHA U 3TUJIEHA, a30Ta U KUCIIOPOAa.

Ilpakmuueckoe 3anamue 13-16. CriocoObl ONpENEIICHUS COACPKAHMS BEIICCTB B

ONITHYECKUX METoJax aHajams3a. Anmaparypa Uil CIEKTPAJILHOIO aHAIN34A.
Onruyeckne METOObl W NPHUOOPHI  KOHTPOJIST  cocraBa Kuakocter. Ilokaszarenb

IpeOMIICHHUs PA3IMYHBIX XHUIKOCTel. PedpakromeTpuyeckuit aHamus.

1) CHOexTpocKOmMYeCKHe METOJbl  aHajiu3a. OJMHCCHOHHBIA, aOCOPOIMOHHBIN,
JTIOMUHECHEHTHBIN,KOMOMHAIIMOHHBIH.

2) Knaccugukanus cnekTpaabHbIX TpUOOpOB.

3) Pacuer  XapakTepUCTHK  DICKTPOMATHUTHOTO  W3JYYEHHs,  KOHIIEHTpAIUH
ompeesieMOoro KOMIIOHEHTa (Ha mpuMepe MeToa 100aBOK U METO/a OJJTHOTO CTaHAapTa).

Kpurepnu onenku
U IIKaJa
OLICHUBAHUS

B Oasutax

HpI/I BBICTaBJIeHUHU OasuioB 3a [13 YUYUTBIBAOTCA CICAYIOINE KPUTCPHUU:

[IpaBunbHOCTH BIMONHEHUs [13 - 0,5 6.

Brnanenue anroputmamu peuienus [13, 3amnannpoBaHHbIMU B paboueit mporpamme
IUcHUILIHEL -0,5 0.

Branenue cnennanbHBIMU TEPMUHAMU U UCIIOJIB30BAaHUE UX MPU OTBETE. Y MEHUE
OOBSCHSITH, IeTIaTh BEIBO/IBI M 0000IIICHMS, 1aBaTh ApTyMEHTHPOBaHHbBIE OTBETHI - 0,5 6.
JleMoHCTpalus COCOOHOCTH TMpeaarath TBOPUYECKHE BapUaHTHI perneHus 3aganuit - 0,5

0.

MakcuMaJjibHOe KoJIu4ecTBo 0aL1oB 3a [13 — 2

MakcumanbHOE KOJTUYECTBO OAJUTIOB 110 0AJUTHHO - PEHTHHTOBOM CUCTEME 32 BBITOJTHEHUS
MPAKTUYECKHUX 3aHATUH TI0 YEThIPEM pa3zesiaM JUCHUIIINHBI B TeUeHue 8 cemecTpa — 32
Oayuia.

HaunmenoBanue
OLICHOYHOI'0
cpeacrsa

OTtueTt o JadoparopHoii padore (OJIP)




[IpencraBnenue u
coJiepKaHue
OIIEHOYHBIX
MaTepuaioB

[Tepedens 3aganuii ¥ BOIPOCOB IS 3AIUTHI JTA0OPATOPHOU pabOTHI, MepeYcHb
TpeOOBaHU K OTYETY.
Jlabopamopnasa pavoma 1. Texnuka 6€301IaCHOCTH P PA0OTE ¢ TEXHOJIOTHICCKUMU
AKHUIKOCTIMUA. OCHOBHBIE BUJIbI XMMUYECKOH MOCYBI M Ja00opaTopHOE 0060pyI0BaHHKE.
1) o3HaKoMIIeHHE C MPaBUJIAMU 110 TEXHUKE 0€30MaCHOCTH U PaCIUCaThCs B XKypHAle 1Mo
texuuke 6ezonacnoctu (Th) mpu pabote B xumMudeckoit nadbopaTopuu;
2)U3y4eHHUE Pa3IMIHbIX BUIOB XHUMUYECKOU MOCY/IbI, BUJIOB TEXHOJOTMIECKUX JKUAKOCTEH
U UX IPUMEHEHHUE B Ta0OPATOPHOM MPAKTHKYME;
3) BBIOJTHEHUE HEKOTOPBIX OIEepalyii 1abopaTOPHOH XUMUUECKON MTPAKTUKHU, CBA3aHHbBIC
C U3MepeHneM 00BbEMOB JKUJKOCTEH ¢ TOMOIIIbI0 MEPHON XUMUYECKON MOCY/bI.
Jlabopamopnasa paboma 2. ['a30aHann3aTopbl U Ta30aHATUTUYECKUE CHCTEMBI.
1) o3HaKOMIIEHHE C COBPEMEHHBIMU T'a30aHAIN3aTOPAMY;
2) u3yueHne KOHCTPYKLUI U COBPEMEHHOTO TUarHOCTHYECKOT0 000pyI0BaHHUS;
3) npuobpeTeHue NPakTUYECKNX HaBBIKOB padOTHI ¢ ra30aHAIN3aTOPAMHU.

Jlabopamopnaa paboma 3-4. [loreHIMOMeTpUYECKOe TUTpoBaHKe. OnpenencHue xees3a

(111 B 5KUOKOCTIX.

1) o3HaKOMJIEHHE C METOJOM IOTEHIIMOMETPUYECKOro TUTpoBaHus. OmnpenencHue
KOHEYHOW TOYKH THUTPOBAaHHS TI0O KPUBBIM  THTPOBAaHUS, IOCTPOCHHBIM B
nuddepeHnranbHOM U UHTETPAIbHOM BU/IE;

2) BBIIOJIHEHHE KOHTPOJIbHOM 3amaun «AHamu3 coxaepxkanue kene3za (II) B
IIPOM3BO/ICTBEHHBIX BOJIAX»

3) MOCTpPOEHME U aHATU3 IPATyUPOBOYHOMN 3aBUCUMOCTH;

4) npeaBapUTeNbHbIC UCIIBITAHUS POOBI;

5) u3MepeHre MaccoBOM KOHLIEHTPALIUK HOHOB XKeJle3a.

Jlabopamopnas  paboma 5-6. KOHIYKTOMETPUYECKOE OMNPEACIICHUE  COJEPHKAHUS

BOJIOPACTBOPUMBIX COJIEH B KUJAKOCTIX. KOHAYKTOMETPHUYSCKOE TUTPOBAHUE.

1) u3ydyeHue 0OCHOB KOHIYKTOMETPHYECKOTO aHAIIN3a, IPUHIIHIT ICHCTBUS KOHYKTOMETpA;

2) u3y4eHue 3aBUCUMOCTH  JKJIEKTPOIPOBOJIHOCTH OT KOHIICHTPAIMH PACTBOPA U OCHOBHBIX
(U3UKO-XUMHUYCCKUX XaPAKTEPUCTHK IIEKTPOJIUTOB;

3) onpeneneHne KOHCTAHTBI JUCCOIMAIIMN CJIA00H KUCIIOTHI 110 3aKOHY pa30asiieHus OcTBajbaa,
O JIMHEHHOM 3aBUCUMOCTH JICKTPONIPOBOTHOCTH OT KOHIICHTPAIINH;

4) ompeneneHHe  PAacTBOPUMOCTH  MallOPACTBOPHUMOCTH  COJM  KOHAYKTOMETPHUECKHM
TUTPOBAHHUEM.

Jlabopamopnasa paboma 7-8. Ourryeckne METOJIbl aHAIH3A.

1) o3HaKOMIIEHHE C YCTPOICTBO U paboTOl GOTOMETPOB B CLIEKTPO(HOTOMETPOB;
2) IOCTpOEHHUE CIIEKTPOB MOTJIONMIEHHUS ¥ JUTWH BOJIH JUISI ONITUYECKUX U3MEPEHHI;
3) mocTpoeHue KaTMOPOBOYHBIX TPa(hUKOB;

4) perieHue aHATUTUYECKOM 3aJa4uy 110 3aJaHUIO PENOAaBaTEs.

Kpurepun onenkn
U IIKaJa
OLICHUBAHUS

B Oasiax

OdopmiieHre 0TYETOB MO J1aOOPATOPHBIM PabOTaM JIOJKHO OBITH IO 00pa3iLy:
1) Ha3zpanue u Homep 1abopaTopHOi paboThl. JlaTa BHINOIHEHNUS.
2) Llens paboThI.




3) OGopynoBaHUE U PEAKTUBHI.

4) TeopeTrdecKkue MOJIOKCHUSI.

5) Xon paGoTHI.

6) O6cyxIeHre pe3yabTaToB IKCIIEPUMEHTA.
7) BoiBOIBI.

Ha 3amury maGopaTopHOil pabOTHI BEIHOCUTCS JIBa BOIIPOCA: BOIIPOC IO TEOPETUIECCKUM
MOJIOKEHUAM pPAa0OTBHl M BOMPOC IO XOJy BBINOJHEHUS 3KcrnepuMeHTa. [Ipu onenke
BBITIOJTHEHHOTO 33JIJaHUSI YUYUTBIBAIOTCS CIEIYIOIINE KPUTESPHHU:
1.3nanue MaTepuaina - BBIIOJHEH XUMHUYECKHI SKCIEPUMEHT, C COOJIIO/ICHHE IPaBHI
TEXHUKHU OE30MaCHOCTH, B OTUETE COJECP)KAaHUE MaTepuala PackpbITO B IMOJTHOM O00OBEME,
MPETYCMOTPEHHOM TporpaMMoi muciuiuimHbl — 0,75 Oaiia; - BBIMOTHEH XUMUYECKUI
IKCIIEPUMEHT, C COOJIIOJICHHE TMPAaBWJI TEXHHUKH OE30MacHOCTH, B OTYETE COJACPIKAHHE
MaTepuaa pacKphITO HEMOIHO, TIOKa3aHO O0Iee TOHUMAaHUE BOIPOCA, TOCTATOYHOE IS
JabHEUIIIeT0 U3y4eHUs MPOorpaMMHOro Matepuana — 0,5 6aia; - BEIMOTHEH XUMUYECKHIA
HKCIIEPUMEHT, HO B OTUETE HE PACKPBITO OCHOBHOE CoJiep:kaHue yueOHoro marepuana — 0
0asI0B;

2. llocnemoBaTenbHOCTh  M3JIOKEHHS -  COAEpKAHME  MaTepuana  PacKpbITO
MOCIIe0BATENBHO, JOCTATOYHO XOPOIIo mpoayMano — 0,75 Ganna; - mociae10BaTeIbHOCTb
M3JI0KEHUS MaTepraia HeJJoCTaTouHo npoaymana — 0,25 O6aiia; - myTaHuIa B U3JI0KESHUU
Marepuaia — () 0amios;

3. YpoBeHb TCOPETHUECKOTO aHAIM3a TMOKAa3aHO YMEHHUE JeliaTh 0000IIeHUE, BBIBOJIBI,
cpaBHeHHe — | Oamwr, - 0000mIeHWe, BBIBOJBI, CPaBHCHHE JEJIAIOTCS C TOMOIIBIO
npenogasatens — 0,5 6at; - MoJIHOE HEYMEHHUeE JieJaTh 0000IIeHNe, BBIBObI, CDABHEHHS —
0 6amnoB;

MaxkcuMajbHOEe KoJindecTBo 0asuios 3a OJIP — 1,5,

MaxkcuManbHOE KOJIMUYECTBO OAIOB 1O OAJUTHHO - pEHTHHTOBOM crucTeMe 3a
nmabopaTopHbBIe paOdOTHI IO YETHIPEM pa3jieiiaM TUCIUILUINHEI B TeueHue § cemecTpa — 12
0asIoB.

HaumenoBanue
OLICHOYHOI'0
cpeacrsa

MyvabTumeauniinas npesearamnus. (MII)

Temamuka npezenmauuii:

[IpencraBnenue u
co/iep)KaHue
OLICHOYHBIX
MaTepHalioB

1) Xpomarorpadpuueckuid aHanu3 Tra3oB. 2) AncopOuuoHHas —Xpomarorpadus
(konoHOYHas1, TOHKOcHOMHas). 3) PacnpenenutenbHass xpomarorpadus (KoJOHOYHA,
OymaxHasi, TOHKocToWHas). 4) Ocanounast xpomaTtorpadus. 5) I'azoBas xpomarorpadusi.
6) Kanunnapnslit anextpodopes. 7) ['a3oBbie XxpoMaTorpadsl A1 AUATHOCTUKH COCTOSIHUS
3JIeKTpO00OPYIOBAHUS, aHAJIN3a TA30BON CpeJibl peakTopa, UCCaeI0BaHUs TEeIIIOTBOPHOM
CIOCOOHOCTH TpHUpOMHOTO Taza. &) OmpeneneHne MOTHOTHI CrOpaHUs TOIUIUBA M
KOHTPOJIb 32 BPEIHBIMH BBIOpOCaMH B aTMocdepy Xpomarorpapuueckum MeToJoM. 9)
Xpomarorpaduueckue MeToAbl aHanmm3bl Boasl IO m ADC. 10) ArtomHo-
abcopOrmonnbiit  criekTpanbHblii aHamu3 (AAC). 11) CroekTpockomuuecKue MeTOIbI
aHanuza. 12) O6mwme npunHuunel AAC. VCTOYHMKM W TIPUEMHUKH H3IY4YE€HUS B
aTOMHO-a0COpOLIMOHHBIX criekTpoMeTpax. CrocoOsl aromu3anuu npoOsl B Metoge AAC.
13) KauecTBEeHHBII U KOJIMYECTBEHHBIH aTOMHO-a0COPOIIMOHHBIN aHAU3.




Kputepuu onenku
1 TIKaa
OLICHUBAHUS

B Oajurax

[Tpu BBICTaBICHUY OANIOB 3a BhIOJIHEHHE MII yUUTBIBAIOTCS CAEAYIOMNUE KPUTEPUH:

1. Copnepxanue wMaTepuana packpbiTo B TIOJHOM  O0beMe, MpPeayCMOTPEHHOM
MporpaMMoOi TUCHHUIUIMHBL — 1 Oaur;
CoJiep’KaHuEe MaTepHualia PacKpbhITO HEIMOJHO, MOKa3aHO o0llee MOHMMaHHE BOIPOCaA,
JOCTaTOYHOE IS JaJIbHEHUIIero n3yueHus mporpaMmMHoro marepuaia — 0,5 O6aria;
HE PacKphITO OCHOBHOE Co/iepKaHue yueOHoro Marepuaina — () 6amios.
2. TapmoHUYHOCTH OGOPMIICHHS TPE3CHTAIINH. Y4eOHbIid MaTepuas  PacKpPBIT
MOCJIeIOBATENBHO, JOCTATOYHO XOPOIIO MpoayMaHo odopmiieHne — 1 6an;
II0CJIEZI0BATEIBHOCTD U3JI0KEHHUS MaTepuasia He0CTaTOYHO pogymana — 0,5 6aina;
MyTaHULIa B U3JI0’KEHUU MaTepHraiia u ohopmiieHuu npe3eHranuu  — 0 6amios;

3. IlpumeHeHHE KOHKPETHBIX MPUMEPOB. AKTYyaJIbHOCTh mpe3eHTanuu. [lokazano
yYMEHHE WUTIOCTPUPOBATH MaTepral KOHKPETHBIMU NpuMepaMu — 1 6an;
[IpuBeneHre HEIOCTATOYHOIO KOJMYECTBA MPUMEPOB, MOATBEPKIAIONINX AKTYaIbHOCTh
TeMbl — (0,5 Oaa;
HEYMEHHE MPUBOANUTH IPUMEPHI TPU 00BsICHEHUHN MaTepuaia — () 6ayios;
KoanuectBo 6aai10B MII: makcumym — 3
MakcumanbHOE KOJIMYECTBO OAJIJIOB 110 OaJUIHHO - PEUTHHTOBOM CHCTEME 3a
Mpe3eHTAIH YEThIPEM pa3/iesiaM JUCIUILIMHBI B TeUeHUE 8 ceMecTpa — 3 Oala.

HaumenoBanue
OLICHOYHOI'0
cpeacrsa

CooecenoBanmne (Coc)

[IpencraBnenue u
cofiepkaHue
OLICHOYHBIX
MaTepHaJioB

Bomnpocsl o Temam/pazienam JUCHUILUIMHBL, IPEICTaBIEHHbIE B IPUBS3KE K
KOMIIETEHIIUAM, ITpeycMOTpeHHbIM PII/I

Teopernyeckne 0cHOBBI GU3NKO- XMMHYECKHX MeT010B aHaau3a (PXMA)

1) MaiiTe XapakTepUCTHKY (PU3UKO-XMMHUIECKUX METOJIOB aHAJIH3A.

2) Kakue (pusmueckue CBOMCTBA UCTIONB3YIOT MPH (PU3NKO-XUMHUIECKHX METOaX aHau3a?
3) Kakue craguu Bitovaet peanuzanus DXMA?

4) AHanuTHYECKUH CUTHAN B (PU3UKO-XUMHUECKUX METOAaX aHaIMu3a.

5) Knaccudukanus Gpu3NKo-XxMMHUYECKHE METOJIOB aHAIU3A.

6) IlpakTiueckoe mpuMeHeHHe (PU3NKO-XUMUUECKUX METOJIOB aHAJIM3a B XUMHUECKOM
KOHTPOJIE TEXHOJIOTHYECKUX KUIKOCTEN U Ta30BBIX CMECEH.

OcHOBHbBIE IPHEMBI ONIpe/ieIeHHs M PacyeTa KOHIEHTPALMM BelllecTB

1) Kaxue npuems! ucronb3ytoress B OXMA? Tlepeunciure Buabl norperHocteit. Jaiite
UX XapaKTePUCTHUKY.

2) Kakast cyiiecTByeT B3aUMOCBSI3b MEXK/Y BOCIIPOM3BOAUMOCTBIO U MPABUIIBHOCTHIO
MeToaa aHann3a?

3) [ly1s1 9ero UCTONB3YIOT CTATUCTUYECKYIO0 00pab0TKy HaOIIOAeH I ?

4) KakoBbI ipaBuiia 00pabOTKU M BBIPAXKCHUS YUCICHHBIX PE3YJIbTaTOB?

5) C kakoii eNbIo UCIOIB3YIOT KaTHOpOoBOUHbIE KpuBbIie? [IpaBria uX MOCTPOCHHS.

6) IIpemen oOHapyKeHUsT OOBIYHO XapPaKTEPU3YIOT YHUCIIOM C OJHOM 3HAYANIeH nudpoi.
[Touemy?

MeTo/1bl, METOAMKH, CIIOCO0bI AHAJINU3A TA30B M TEXHOJOTMYECKUX JKUIKOCTEN
1) Knaccudukanus ra3oaHaTn3aTopoB. AHAIH3UpyeMasi Ta30Basi CMECh.

2) [Ipsimble U KOCBEHHBIE METO/IbI FA30BOTO aHAIM3A.

3) TepMOKOHIYKTOMETPUIECKUE Ta30aHATH3ATOPHI.

4) TepMOXMMHUYECKHE T'a30aHATN3ATOPBL.

5) TepMOMarHuTHbIE TA30aHATU3ATOPHI.

6) OnTuyeckue ra30aHaaInu3aTophbl.

7) HopmupyeMbie METPOJIOTUYECKHE XapaKTEPUCTUKH ra30aHATN3aTOPOB




8) MeTponoruueckoe obecreueHrne ra3oBoro aHajin3a.

9) Ot60p 1 moaroToBKa MpoOHI K aHanuzy. OTO6Op MpoOsI razoB. OTOOP MPOOHI
KUIKOCTEH.

10) MexaHnnueckue aHaIu3aTOPbl KUAKOCTH.

11) OnTryeckue aHaTU3aTOPhI KUIKOCTH.

12) DnekTpoXUMHUYECKNE aHAIN3ATOPHI )KUIKOCTH.

MeTOAUKH aHAJIN3A TA30BbIX CMeceil M TEXHOJIOTHYECKUX KUIKOCTEH J1JIf
ABTOHOMHBIX JHEPIOYCTAHOBOK

1) MeToauku aHanu3a nmpuMecei B BogopoaaoM torauee. ['OCTEL. (aHanu3 comepkaHus
BOJIbI, 0011I€€ CO/IepIKAHUE YTIEBOAOPOIOB, COIEpKaHUE KUCIOPO/ia, Teus, aproHa u
a30Ta, JUOKCHIIA yTIIepo/ia, OKCHJIA YIIIepo/ia, COJAepKaHus cephl, (hopMalbaerua,
MYypaBBHHOHN KHCJIOTBI, aMMHaKa, 00IIee CoJIep>KaHne TaJOreHOB

2) Meroauku BBIOTHEHUS U3MEPEHUN 00BEMHBIX JI0JIEH BOAOPOAa, KUCIOPOa, a30Ta,

OKCHJIa ¥ TMOKCHJIA yTIepo/ia B BO3IyXe paboueii 30HbI M B MPOMBIIIICHHBIX BBIOpOCAX.

3) Meroauku aHaau3a TEXHOJIOTMUECKUX KUJIKOCTEH. X UMMOTOJIOTHSI.
4) MeToauku aHaIKM3a TEXHOJOTHYECKUX MTOKa3aTeNnel MPOrU3BOICTBEHHON BOIBI.

Iorenunomerpus. IloreHunomMeTrpuYecKoe THTPOBAHUE

1) CyuHoCcTh NOTEHIIMOMETPHYECKOTO METO/1a aHAJIH3A.

2) 3aBUCHMOCTbD ITOTEHIIMANIA YIICKTPO/Ia OT KOHICHTPALUH HOHOB.

3) YerpoiicTBO 1 paboTa CTEKIITHHOTO AJIEKTPO/IA.

4) Buzpl 1 paboTa METAJUNTHYECKUX DJICKTPOIOB B IOTCHIIMOMETPHH.

5)DeKTpoibl CpaBHEHUSI, IPUMEHSIEMBIC B TIOTCHIIUOMETPHHU.

6) [IpsiMast MOTEHIMOMETpPUS: IPUHLIUIL, IPUMEHEHHE, IOCTOMHCTBA METO/IA.

7) CriocoObl KCIEPUMEHTAIBHOTO YCTAaHOBJICHUS 3aBUCMMOCTH TIOTCHIMANA 3JICKTPOA OT
KOHIICHTPAIIUH.

8) INoTeHIMOMETPUYECKOE TUTPOBAHUE: CYIIHOCTh M MPEUMYII[ECTBA METO/IA.

9) Crioco0bl HAXOXKICHUSI TOYKU SKBUBAJICHTHOCTH HPH MOTCHIIHOMETPHYCCKOM
TUTPOBAHHUU

10) Bo3moskHOCTh T HepeHIInPOBAaHHOTO OIPeeICHIsI KOMIOHEHTOB MPOOBI MPH
MOTEHIIIOMETPUIECKOM TUTPOBAHHH.

11) Kakoe npaktuieckoe NpuMEHEHNEe HaXOAAT MOTEHIIUOMETPUYECKHE METO/Ibl B aHAIN3E
TEXHOJIOTUIECKUX JKUJKOCTEH U Ta30BBIX CMeceit?

12) pH metpusi.

13) NoHOCENneKTUBHBIE 3JIEKTPOJIBI U MX TIPUMEHEHHUE B aHAIIN3E.

Konaykromerpusi. KOHIYKTOMeTpHYeCKO€e TUTPOBAHME,

1) CymHoCTh KOHIYKTOMETPUYECKOTO METOIa aHAaJIH3a.

2) Uto TaKkoe yaeabHOe COPOTHBIICHHE?

3) Kakast 3aBUCHMOCTb CYIIIECTBYET MEKIY 3JEKTPOIPOBOIHOCTHIO U COMPOTUBICHHEM
cpensi?

4) Kakasi 3aBUCUMOCTb CYIIECTBYET MEXy Y/ICIbHBIM COMIPOTUBIICHUEM U yIEIbHOM
AJIEKTPOIPOBOTHOCTHIO pacTBOpa’?

5) VnenbHas v SKBUBAJICHTHAS JICKTPOIIPOBOIHOCTb.

6) 3aBHCUMOCTD yJICIbHOIN U SKBHUBAJICHTHOH 3JICKTPONPOBOHOCTH OT KOHIIEHTPAIIUU
WOHOB U UX MOJBMKHOCTH.




7) CyniHoCTh METO/1a MPSIMON KOHYKTOMETPHH.

8) YciioBus IpoBeICHUS MPSIMBIX KOHJAYKTOMETPUYECKUX OINPEICTICHUI.

9) JIoCTOMHCTBA U HEJIOCTATKH METO/A MPSMON KOHIYKTOMETPHUH.

10) Peakuum, npuMeHsieMble B METOJIC KOHTYKTOMETPUYECKOTO TUTPOBAHUS; IPUBECTH
[IPUMEPBHI.

11) KoHayKTOMETpHUYeCKOEe TUTPOBAHHUE.

12) JlocTonMHCTBA U HEJOCTATKH METO/a KOHYKTOMETPHUECKOTO TUTPOBAHHUSL.

13) Kakoe npakTrueckoe NpUMEHEHUE HaXOAIT KOHIYKTOMETPUUYECKHE METO/Ibl B AaHATIU3E
TEXHOJIOTHYECKHUX JKUJIKOCTEN U ra30BbIX CMECceu?

BosbTamnepomerpusi. AMIiepoMeTpu4eckoe THTPOBAHUE.

1) Kakoit 2JIEKTPOXUMHUYECKHN METOA IMO3BOJISET OJHOBPEMEHHO  OIPEICIUTh
KaueCTBEHHBIN U KOJMYECTBEHHBIN COCTaB CUCTEMbI?

2) Kakue »>IeKTpPOXMMHYECKHE IMPOIECCHl MPOTEKAIOT B BOJBTAMIIEPOMETPHUYCCKOI
sauenke?

3) Kak mosstpu3yroTcest 3JIeKTPOABI BOJIBTAMIICPOMETPHUCCKON STUECHKH?

4) Kakue 37eKTpO/Ibl BXOJST B COCTAB MOJISAPOrpagpuyIecKoi saeiku?

9) Kakoii haktop He BiAMsSET HA BeIHUYMHY AU((DY3HOHHOTO TOKA B MOJSIPOrpapuyuecKux
u3MepeHusix?

10) Kakoii mapameTp HCIOJIB3YeTCS B KAuyeCTBE aHAIMTHYCCKOTO CHTHajda B METO/aX
MPSIMOY BOJIbTAMIIEPOMETPUH?

11) Kakoe ypaBHEHHE ONHUCHIBACT (YHKIIUOHAIBHYIO 3aBHCUMOCTh aHATUTHYECKOTO
CHTHAJIa OT KOHLIEHTPAIMH OTPEACISIEMOT0 BEIECTBAa B METOIaX moJisiporpadum?

12) B kakux KOOpAWHATAX CTPOATCS KPUBbIE aMIIEPOMETPUIECKOTO TUTPOBAHMUA?

13) Kakoe mnpakThueckoe NPUMEHEHHUE HaXOAAT BOJbTAMEPOMETPUUECKHE METObl B
aHaJlM3e TeXHOJOTUYECKHX KHUJIKOCTEH U ra30BbIX CMeceit?

Kynonomerpus. KyjioHoMeTpuYecKkoe THTPOBAHHE

1) HazoBuTe camblii TOUHBIA AJIEKTPOXUMUYECKUI METOJ aHAIN3a, YKaXKUTE €T0
MOTPEIIHOCTb.

2) Kaxoii 3aak umeet IJIC 37ICKTPOTUTHUECKON TUCHKH B KYJTOHOMETPHUU?

3) Kak paccuuThIBaeTCs KOJIHYECTBO BEIECTBA B METOJAaX KYJIOHOMETPHUYECKOTO
TUTPOBAHUS?

4) Kak BbIOMpaeTcsi MOTEHIMAI pabovero 3JMeKTPoja B MOTEHIIMOCTATHYECKOW MPSIMO
KYJIOHOMETpUU?

5) Kakoe mpakTtuyeckoe MpUMEHEHHE HAaXOJAT KyJIOHOMETPUUYECKHE METO/bl B aHAIM3e
TEXHOJIOTUYECKUX KHUJIKOCTEH U ra30BbIX cMecen?

6) Kakyro ¢yHKIHIO BBIMONHSACT (DOHOBBII IJIEKTPOIUT B NEKTPOIUTHICCKON sUCHKE B
KYJIOHOMETPHUH?

OcHOBHbIE IPUEMBI Ollpe/ieleHUs] KOHIeHTpauuy BellecTB. [Ipn6opsl U TeXHUKA
JJCKTPOXUMHYECKUX U3MEPEHH .

1) DAEKTPOXUMHUYECKIE METO/IbI HCCIICAOBAHUN M OPSIIOK UX IPOBEICHUSI.

2) DNEKTPOXUMHUYECKUE TUCHKU U DIICKTPO/IBI.

3) OumrcTKa BOJIbI, PEAKTHBOB, F'A30B, METAJIIOB U HEKOTOPBIE OCOOCHHOCTH TPOBEICHUS
JIEKTPOXUMHUUYECKOTO DKCIIEPUMEHTA.

4) TIprHIUITBI KOHCTPYHPOBAHUS U PpabOThI AIICKTPOXHUMHUYECKOH armapaTyphi.

XpomarorpaguuyecKuii aHAJIU3 JKUIKOCTel

1) T'a30-*%wuIKOCTHAS XpOMATOTrpadusi.

2) Ocanounasi, acopOIMOHHAs, pacipeeuTeIbHas, HOHOOOMEHHAs, MOH-TIapHAasl,
JMraH1000MeHHas, dCKIII03uBHas, adhuHHas Xpomarorpadus.

3) Monoobmennast xpomarorpadus. Kinaccudukarus, coctaB ¥ CBOMCTBa HOHUTOB

4) IMpuHIHMIHaTBEHAS cXeMa )KUJIKOCTHOTO XpomaTorpada. HazHaueHre OCHOBHBIX Y3JI0B.

Bricoko-3¢dexTHBHAA KIUAKOCTHAA XpomaTorpadus




1) Cxema mpoBeaeHHs BEICOK03()()EKTHBHOM KUIKOCTHON XpoMaTrorpadum.
2) BeicokoaddexTrBHas xpomaTorpadus 1 ee IpuMEHEHHE.

3) [IpeumymectBa u HepocTaTku BOYKX 1o cpaBHEHHIO € Ta30-KUIKOCTHOM
Xxpomarorpaduei.

XpomarorpaduyecKkuii aHAJIHU3 Ia30B

1) B uem npHHIKI METO/1a Ta30BOM XpoMaTorpaduu?

2) [IposiBUTENHHBINM METO]T Ta30BOM Xpomarorpaduu.

3) Bun u mapameTpsl XpoMaTOrpaMMbl IPOSIBUTEIBHOTO aHAIIN3A.

4) TpeboBaHMs K HETIOABHUKHOM dasze.

5) Xpomatorpaduueckue geTekTopbl. Cxema KaTopoMeTpa, MIIaMeHHO-MOHU3AIIHOHHOTO
MacCIEKTPOMETPUYECKOTO JETEKTEPOB.

6) KauecTBeHHBII 1 KOJIMYECTBEHHBIN XpomMaTorpaduyeckuii aHamus.

7) IlpunuunuanbHas cxema razoBoro xpomarorpada. Hasnauenue oCHOBHBIX y3JI0B.

8) KauectBenHsblif aHanmu3 B ra30Boii xpomarorpaduu. Metoq otMeTku. Vcronb3oBanue
JUTEePaTypHBIX 3HAYCHU MTapaMeTpoB yAepxkuBaHus. Mcnonb3zoBaHue rpaguueckux
3aBucuMoctel. Mcnonb3oBanue nnaekcos Kosauya.

9) KonmnuectBennsiii aHanu3. CnocoObl ornpeieieHus IIomaan nukos. Merog
a0CcoMOTHON KanmnOpoBKU. MeTo | BHYTpEHHEH HOpMaIu3aui. MeTo 1 BHyTPEHHETO
CTaHJapTa.

PDoToMeTPHYCCKHIT AHAIN3

1) Kak paccunThIBaeTCs BeIMYMHA ONTHYECKOW TIIOTHOCTH (A)? B kakux npeenax
U3MepSIeTCs] ONTHYECKas! IJIOTHOCTh?

2) Uro xapaKkTepu3yeT BeJIMUMHA CBETONPOIYCKAHMS?

3) Kakas 3aBHCHMOCTh  CYIIECTBYET MEXAY ONTHYECKOHl  IUIOTHOCTBIO U
CBETOIPOITyCKaHueM?

4) Kakyto 3aBHCUMOCTb OTPa)KaeT OCHOBHOM 3aKOH MOJICKYJISIPHOTO

cBeTonoroueHus (3akoH Jlambepra-byrepa-bepa)? Matematnueckoe BbIpaKe€HHS 3aKOHA
Bbyrepa Jlam6epta bepa.

5)Kakue (GyHKIIMOHATIbHBIE 3aBHUCHUMOCTH YCTaHaBIMBAIOTCA MeTOoaMHU
crniekTpodoToMeTpun?

6) HazoBuTe OCHOBHBIE ATAIBI CIIEKTPO(HOTOMETPUUECKOTO OMPEICIICHHUS.

7) Uto Takoe MOISApHBII K03 HUIIMEHT TOoTIomEeH s ?

8) IepeuncnuTe METOIBI MOJIEKYIISIPHO-a0cOopOIIMOHHOM criekTpockonuu (MAC).

9) YkaxxuTe BOJHOBOI IMANa30H MOJIEKY/SIPHOTO CBETOMOTJIONIEHHUS B (hoTOMEeTpUun?

10) Yro siBysieTCs KpUTEPUEM OLICHKH YYBCTBUTEIBHOCTH (POTOMETPHUYCCKUX M3MEPEHHIA?
KakoBa 4yBCTBUTENBHOCTh ()OTOMETPHUUECKUX U3MEPEHUI?

11) Ha3oBuTE OCHOBHBIC 3TaIlbl POTOMETPUICCKUX U3MEPCHUH.

12) Ha3oBuTe aHaNUTUYECKUN CUTHANI (POTOMETPUUYECKOTO METO/1a, YKAKUTE JHara3oH
3HAYEHUH ONTUYECKON IUIOTHOCTH, B KOTOPOM HOIPELIHOCTh (HOTOMETPHUUECKUX
U3MEpEHU MUHUMAJIbHA.

13) Ha wuyem ocHoBaH d¢otokonopumerpun? Ilepeuucnure OCHOBHBIE — Y3JIbl
(boTokoIOpUMETpA.

14) Kakoe mpakTHueckoe MPUMEHEHHE HaXoJIT (OTOMETpUYECKHE METOJbl B aHAJIU3e
TEXHOJIOTMYECKUX JKUJIKOCTEH U Ta30BbIX CMECEH.




ATOMHO- 20COPOUMOHHBIN CIEKTPAJIbHBIN AHAJIN3

1) Ipupona u CBOWCTBA JIEKTPOMATHUTHOTO M3JIydeHHsI. BOTHOBBIC U KOPIYCKYJISPHBIC
CBOMCTBA JIEKTPOMATHUTHOI'O U3JIy4YECHHUS.

2) OCHOBHbIE XapaKTEPUCTUKHU JICKTPOMATHUTHOTO U3TyUCHUS.

3) Crhekrpockonuyeckue (CIEKTPOMETPUYECKHE) METObl aHaiu3a. [IoHATHE CrekTpa.
OTnn4ne CIeKTPOCKONHUH OT CIEKTPOMETPHH.

4) B3arMOCBSI3b CIIEKTPOCKOITUYECKUX METOJIOB 3JICKTPOMArHUTHOTO CIIEKTPa.

5) CooTHomieHHEe MEXAy BO30YXKICHHBIM W OCHOBHBIM COCTOSIHHUSIMHA aTroMa Jiis
Pa3IMYHBIX FJIEMEHTOB U TEMIIEPATYP.

6) Pazniune mexay aOCOpOIIMOHHBIMU U IMUCCUOHHBIMU METOIaMHU.

7) O6mwme npuniune meroga AAC.

8) Uctounuku nsnydeHus B metoge AAC: namma ¢ MOJbIM KaToJ0M, 0€33JIeKTpOIHAs
razopaspsjHasi Jiamna, JIaMIlbl C HENPEpPhIBHBIM CIIEKTPOM H3JIy4YeHHUs, Ja3ephl C
NepecTpanBaeMoOn JITTMHOW BOJIHBI.

9) Aromuzarus B MeToie AAC: TIIaMEHHBIH U DJIEKTPOTEPMHUECKUI aTOMU3aTOPBI.

10) IMpuemunku uznyydcaus B meroge AAC.

11) KonuvectBenHsbiii ananu3 B metoge AAC.

12) Kakoe mpakThyeckoe MNPUMEHEHHE HAXOIAT aTOMHO-a0COPOIMOHHBIE METOABI B
aHAJIN3€ TEXHOJOTMYECKUX KUJIKOCTEH U Ta30BbIX cMecei?

Pedpakromerpuyeckuii METO aHAIH3A

1) Kakue MOJIeKyJIbl HA3bIBAIOT MOJISPHBIMU U HEMOJISIPHBIMHU?

2) TlosiCHUTH TEPMHHBI TOJISPU3ALUS U TIOJIIPU3YEMOCTh MOJICKYJI.

3) JlaTh 00BsACHEHHE MOJISPHOM pedpaKIiH.

4) Uto MOHMUMAIOT TIOJ 3 JTUTUBHOCTBIO pedpakunu?

5) Kakyro BeJIM4YHHY Ha3bIBAIOT MIOKA3aTENIEM IPEIOMIICHUS?

6) Kak cBsizana pedpakuus ¢ GU3NUSCKUMHU XapaKTePUCTUKAMU BEIeCTBA?

7) IIpuGopsl, mpuMeHsIeMbIe IS OTIpeeIeH s MoKa3aTes mpenomieHus. Kakoit mpuHimn
B HUX UCIIOJIb3YETCS?

8) CymuiHocth peh)pakTOMETPUUECKOTO METO/Ia aHAITU3A.

9) Kak onpenensiercsi INOTHOCTb KUIAKOCTEH?

10) Kakoe npakTuieckoe NpUMEHEHHE HaXOAiT pe(hpaKTOMETPHUECKUE METOIbI B aHATIN3E
TEXHOJIOTUIECKUX JKUJKOCTEH U Ta30BBIX CMeceit?

Kpurepun oneHku
U IIKana

[Tpu BBICTaBICHUU OAIJIOB YUYUTHIBAIOTCS CICAYIONINE KPUTEPUH:

1. 3nanue nonstui, kareropuii (0,5 6).

OLICHUBAHUS

B Gayax 2. Brnagenue crienuanbHBIMU TEPMUHAMH M UCTIONIb30BaHKE uX mpu otBete (0,5).
3. YMmeHue o0bsCHATD, eaTh BBIBOJbI U 0000IIEHMS, JaBaTh apIyMEHTUPOBAaHHbIE
otBeThI (1 0).
MakcumanbHOE KOJIMYECTBO OAJIJIOB  T10 0a/UTHhHO - PEUTHHTOBOM CHCTEME 32 BOIIPOCHI 110
YeThIpeM pa3zeiaM JUCHUIUIMHBI B TeueHue § cemectpa — 3 Oaa.

HaumenoBanue |PasHoypoBHeBblIe 3a1aun u 3aaanus. (P33)

OLIeHOYHOI0

CpeacTBa

[IpencraBnenue u
CoJIepKaHue
OILICHOYHBIX
MaTepuaioB

[Tpumepsr P33 no remam

Iotenunomerpus. IloTeHIIHOMETPUYECKOE THTPOBAHUE

1. BerynucinuTh KOHIIEHTpPAIMIO HOHOB cepedpa B pacTBOPE, €CIIU MOTEHIIUAT CePEOPSTHOTO
ANIEKTPO/Ia, OIMYIIEHHOTO B HACBIMIEHHBIA pacTBOp xjopuaa cepedpa, paseH 0,518 B
OTHOCHUTENIHO BOJOPOJIHOTO 3JIEKTPOA.

2. BeraucnuTe 371eKTpOAHBINA MOTEHITUAT MEIHOTO AJIEKTPO/Ia, OMYIIEHHOTO B PacTBOP
COJIM MEJTU C KOHIIEHTpaImed HWOHOB Meau paBHOM 0,1 MOJB/TI.




3. IToctpowuts kpuByro TutpoBanus 0,1000 . pactBopa CuSO,4 (E = 0,153 B) 0,1000 .
pactBopom Ouxpomata kanus (E = 1,333 B).

4. BeIYucIMTh TOTSHITHAT MEIHOTO A1ekTpoja B pactBope 0,01 M no xmopuay meau u 0,01
M no cynedaty meau npu 30°C. Kakas norpemnHocts OyeT BHECEHA B pacyeT, €CiIi He
YUUTHIBaTh KO3(PPUIIMEHT aKTUBHOCTH HOHOB METU?

Konaykromerpusi. KoHaykTOMeTpriuecKkoe TUTPOBAHME.

1. DnextponpoBoaHocTh pactBopa HNOj3 coctapisietr 0,02273 Cm. KoHcTanTa ssueiku
paBra 0,0053 M. Paccunraiite KOHIIEHTPAIIO PACTBOPA A30THOI KHCIIOTEL.

2. Comnpotusienue 5%-oro pactsopa K»,SO, B siueiike ¢ 31eKTpoaMu IIomaiasio 2,54 cm?
u paccrostHueM Mexay Humu 0,65 cm paBHo 5,61 Om. I11oTHOCTE pacTBOpa MOKHO
CUMTaTh paBHOM eauHULle. CYUTATH SKBUBAJIEHTHYIO 3JIEKTPOIMPOBOAHOCTD.

3. Y nenbnas anekrponpoogHocts 0,0109 H pactBopa NH,OH pasna 1,02 10* oM™t -em
Omnpenenure koHcTaHTy Aucconuanuu NH,OH.

4. Conporusnenue 0,1 H pactBopa NaCl B siueiike ¢ aekTpoaaMu ionaaso 1,5 cM? 1
pacctostHueM Mexay Humu 0,75 cm paBHo 46,8 Om. Onpenenute yACNbHYH U
SKBUBAJICHTHYIO 3JIEKTPOIPOBOIHOCTH.

-1

doToMeTPpUYECKUH aHAJIU3

1. Ipu criekTpooToMeTpraeckoM onpeneneHnn Ca’’ B BHIE KOMILIEKCHOTO COCIHHCHHS
¢ komruiekcoHoM Il onTuueckast mIOTHOCTH pacTtBopa, coaepxamiero 0,022 mr Ca® B
50,0 M3 OpraHMYecKOTO pacTBOpUTENs, Okazanach paBHou A = 0,326. M3mepenus
MPOBOAMINCH B KIOBETE C TONIIMHON ciosg 1 = 5 cM mpu ompeneneHHbIX YCIOBHSIX.
BrerarcnuTh 3Ha4eHIEe MOJIIPHOTO KOA(h(PHUIMEHTA MOTJIONICHNUS KOMITIIEKCA.

2. PaccuuTtaTh MMHHMMaJbHO ompezenseMytro maccy (mr) xkeneza (III) mo peakmuu c
CyIb(HOCAUTUIIUIIOBON KUCIOTOW B aMMHUAYHOU cpejie. Y CIIOBHS OMpEACIICHUS: KIOBETA C
TonuHou cioa | = 5 cm, o6bem okparienHoro pactsopa V = 5,00 mi, kodpduimeHt
MouisipHoro noromieHus € = 4000; MUHUMAaNbHAST ONITUYECKAsl TUIOTHOCTh, U3MepsieMast
npubopom, cocrasiser 0,01.

OcHOBHbBIC KOJMYECTBEHHbIC COOTHOLICHHS], TPHOOPHI M TEXHUKA U3MEPEHUH
ONTHYECKHX METO0B AHAJIH3A.

1. Ionmockl mormouieHns BaJdeHTHBIX Kosebanuil cessu O—H cnupra pasna 3330 cM
(mmpokass momnoca mipu  3300-3500 CM’l). Ompenenutb, K KakOMy JHAma3oHy
3JIEKTPOMArHUTHOTO CIEKTpa OTHOCUTCS YKa3aHHas BeNUYMHA, Kakod Quznueckont
BEJIMYMHON OHa BbIpakaercsi. PaccuuTaTh UIMHY BOJHBI, YacTOTy, SHEPIUI0 KBaHTa
JIEKTPOMAarHUTHOTO U3JIy4EHUSI.

2. BpluucnuTh JUIMHY BOJIHBI PE30HAHCHOM JIMHUM aToMa HATpHs, €CIIM DSHEeprus
BO30YKJIEHHs pE30HaHCHOTO YPOBHS paBHa 2,1 3B.

3. BbIYHCIUTH MOJSAPHBI KOI(DOHUIMEHT MOINIOMEHNSI MEIH, €CIM ONTHYeCKas IUIOTHOCTh
pactBopa, coaepxaiiero 0,24 mr menu B 250 M1, IpH TONILIKUHE €104 KIOBETHI 2 ¢M paBHa 0,14.




Kputepuu onenku
1 TIKaa
OLICHUBAHUS

B Oajurax

[Tpu BeIcTaBIeHNH OaIOB 3a BbinonHeHUe P33 yuuThIBaIOTCS ClIeayIoNe KpUTepUH:

1. ITpaBunbHOCTH BbINIOJIHEHUS P33.

2. Brnagenue aropuTMamMu pelieHus TUIIOBBIX 3aJaHUM, 3alJIaHMPOBAHHBIMU B
pabodeii mporpaMMe JUCIUILTAHBL.

3. Brnamenue crienuaabHBIMU TEPMUHAMU M UCTIOJIB30BaHUE UX TIPH OTBETE.

4. YMeHue oObSACHSITD, 1eJIaTh BBIBOJIBI M 0000IIEHHS, 1aBaTh apryMEHTHPOBAHHbIC
OTBETHI

5. JlornuHOCTB ¥ MOCIE0BATEIBHOCT OTBETA.

6. JleMoHCTpaIusi ClIOCOOHOCTH IpeIaraTh TBOPUECKUE BAPUAHTHI PEILICHUS 3aJaHHH.

MaxkcumajabHoe KoanuecTBo 0amioB 3a P33 — 10 0as10B.

4, OHEHO‘IHLIG mMaTepualjabl HpOMe)I(yTOqHOﬁ arTrecranmumn

HaumenoBanue
OLICHOYHOI'0
cpeacrsa

IK3aMeH

[Ipencrasienue u
CoJIep)KaHue
OILICHOYHBIX
MaTEpHUaJIOB

OneHovHbIE MaTepualibl, BBIHECEHHBIE Ha 9JK3aMEH, COCTOST M3 HSK3aMEHAIMOHHBIX
OWsIe-TOB C 3aJaHUSAMHU TEOPETHYECKOTO M TPAKTHYECKOTO XapakTepa JUisi MPOBEPKH
MPAKTUYECKUX YMEHUH.

Bcero 25 sk3aMeHallMOHHBIX OMJIETOB, COJEpKaIlMX IO TpH 3anaHus. Kaxmoe 3amanue

COJICP>KUT BOIMPOC «HA OIpe/IeJICHHE» U Ha MTPOBEPKY MPAKTUUYECKUX YMEHUI.

[Ipumeps! SK3aMeHAIIMOHHBIX OUJIETOB.

buier 1

1. Teopus knaccuyeckoil nosusporpapuu

2. IlpsiMbIe 1 KOCBEHHBIE METO/IbI TA30BOTO aHAIH3A.

3. Ompenenure BEIUYUHY Xpomarorpaduyeckoil MOJBMKHOCTH B OyMa)XHOH
pacripesleuTeNIbHOM Xpomarorpaguu, eciu cMelleHne (GppoHTa pacTBOpUTENs paBHO 71
MM, a CMELIEHHE 30HbI KOMIIOHEHTa paBHO 59 MM.

buner 2

1. Ontuyeckue METOABI U MPUOOPHI KOHTPOISA COCTaBa KUAKOCTeH. OOIIMe MPUHITUIBI
AAC. VCTOYHHMKY YU TPUEMHUKH U3TYyYEHUSI B aTOMHO-a0COPOIIMOHHBIX CTIEKTPOMETPax.
2. [TpuHIMIIIaTRHAS CXeMa KUIKOCTHOTO Xpomarorpada. HazHaueHne OCHOBHBIX Y3JIOB.

3. Ilpu KyJIOHOMETPUYECKOM OIpEIeIeHNE IUHKA 32 BPEMS €r0 IOJHOTO BOCCTAHOBIICHUS
B ra30BOM KYJIOHOMETPE BBIAEIHIOCH 35,4 MIT cMecu BoiopoJia U kuciopoaa. Onpenenure
coJiepKaHue IUHKA B pacTBOPE.

buner 3

1. ObnacTi mpuMEHEHHS XpPOMaTOrpaPrUIeCKUX METOJIOB
2. JKuakocTHbIE aHATU3ATOPBI.

3. OmpenenuTe SKBUBAICHTHYIO 3JIEKTPONpPoBOAHOCTh 10 % pacTBOpa cyibdara Kaaus B

B OHCPI'CTUKCE.

AUerKe ¢ MIEKTpoAaM Imomanbio 2,54 cM2 u paccrossHueM Mexay Humu 0,65 cM, ecnu
conpoTusiieHne paBHO 5,61 Om. [InmoTHOCTE pacTBOpa NPUMHUTE PAaBHOM EAVMHULIE.

buner 4
1. CnekTpoCKONMYECKUE METObI aHATU3A.
2. ['a30aHanu3aTopsl.




3. TommuHa ciosi okpameHHoro pactBopa moHoB xene3a (I11) ¢ CyapdocanuummnoBoi
KHMCIIOTOH, coaepxKallero 8 - 10 nonos xernesa paBHa 1 cMm. Paccuuraiite MOIspHBIN
KO3 (PHUIMEHT MOTIIOICHNUS, €CIH ONTUYECKas INIOTHOCTh cocTaniser 0,56.

buier 5.

1. TToka3zaTenpb MPeIOMIICHHUS PA3IMYHBIX JKUIKOCTEeH. Pedpakromerpudeckuii anamms.

2. DNEKTPOXUMHUYECKHE METO/IbI UCCIIEIOBAHUMN U MOPSIIOK UX MPOBEICHUS.

3. Uepes KOJOHKY, copepxkallyto 8 I KaTHoHUTA, rpornyctuiau 500 mu 0,05 H. pacTBOpa
Kanpiusa. B osmroate B mopuuax mo 50 mMi ObUIM MOMYYEHBI CIEAYIOLIUE 3HAuYCHUs
konuenrpauuii: 0,003; 0,008; 0,015; 0,025; 0,040; 0,050; u 0,050 moab-3kB. OnpenenuTe
JUHAMHYECKYIO0 EMKOCTh KATHOHUTA.

Kputepuu onenku
Y 1IKajna
OLICHUBAHUS

B Oastax

[Tpu BeIcTaBIEHNH OAIJIOB 32 OTBETHI HA 3a/1aHUS B OMJIETE YUUTHIBAIOTCS CIEAYIOIINE
KpUTEPUH:

1. IIpaBUJIBHOCTD BBIIIOJHEHUS IPAKTUUECKUX 3aJaHUM.

2. Brnanenune MeToaMy M TEXHOJIOTUSIMU, 3aIJITAHUPOBAHHBIMU B paboueii mporpamme
JUCIUTUIAHBL.

3. Brnagenue crienuaibHBIMU TEPMUHAMH M UCIIOJI30BaHUE UX MPU OTBETE.

4. YMeHue oObsICHATS, JIeNaTh BHIBOJIBI U 000011IEHNS, 1aBaTh apTyMEHTUPOBAHHbIE
OTBETHI

5. JIOTMYHOCTBH U MOCIEA0BATEIHLHOCTh OTBETA.

6. JleMoHCTpaIusi ClIOCOOHOCTH y4acTBOBATh B pa3padoTke 0000IIEHHBIX BAPHAHTOB
pelIeHus mpodIeM 3aJaHui.
Ot 16 10 20 GanI0oB OLIEHUBAETCS OTBET, KOTOPBIN OKA3bIBAET IPOYHBIE 3HAHUS
OCHOBHBIX TIPOIECCOB M3y4aeMOU MPEMETHON 001aCTH, OTINIACTCS TITyOHHOU 1
MOJIHOTON PACKPBITHS TEMBI; BIIaJICHHE TEPMUHOIOTHUYECKUM aIlllapaToM; yMeHue
OOBSICHATH CYIIHOCTb, SIBJIEHUH, IPOLIECCOB, COOBITUH, /1€1aTh BBIBOABI U 0000IIEHUS,
JlaBaTh apr'yMEHTUPOBAHHBIE OTBETHI, IPUBOJUTH IPUMEPHI; CBOOOIHOE BiIa/IEHUE
MOHOJIOTHYECKON PEUBI0, JIOTUYHOCTD U TIOCIIEN0BATEIBHOCTh OTBETA.
Ot 11 o 15 GannoB oleHUBaeTCs OTBET, OOHAPYKUBAIOIINIA TPOYHBIE 3HAHUS OCHOBHBIX
MPOIIECCOB M3y4aeMOM MPEAMETHOM 00JIaCTH, OTIIMYAETCS TIIYOMHOM U MOJTHOTON
PacKpbITUS TEMBI; BIa/IeHHE TEPMUHOJIOTMYECKUM aNapaToM; YMEHHE OObICHATD
CYIIIHOCTb, SIBJIEHUH, TTPOLIECCOB, COOBITHH, /IeNIaTh BHIBOJBI U 000OIICHUS, 1aBaTh
apryMEeHTHPOBaHHbIE OTBETHI, IPUBOJUTH IPUMEPBI; CBOOOIHOE BIIaIEHUE
MOHOJIOTHYECKON PEUBI0, JIOTUYHOCTD U TIOCIIEN0BATENBHOCTh 0TBeTa. OTHAKO
JIOTIYCKAeTCs OJJHA — IBE€ HETOYHOCTH B OTBETE.
Ot 6 o 10 6aI0B OILIEHUBAETCS OTBET, CBUJIETENLCTBYIOLIHI, B OCHOBHOM, O 3HAHUHU
MPOIIECCOB M3y4aeMOM MPEAMETHOM 00IaCTH, OTIIMYAIOIIHUICS HEAOCTATOYHOM TITyOUHOM
Y TIOJTHOTOM pacKphITHS TEMbI; 3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHUH; CII1a00
c(OpMUPOBAHHBIMHI HaBBIKAMU aHAJIN3a SIBJICHUMN, IPOIIECCOB, HEIOCTATOYHBIM YMEHHUEM
JlaBaTh Apr'yMEHTUPOBAHHBIE OTBETHI M MPUBOAUTH IPUMEPHI; HEJOCTATOUHO CBOOOTHBIM
BJIICHUEM MOHOJIOTMYECKON PEUBIO, JIOTMUHOCTBIO U MTOCIEN0BATEIHOCTBIO OTBETA.
JlonmycKkaeTcst HECKOJIBKO OIIMOOK B COJIEPYKaHUU OTBETA.
MakcuMaJjibHOe KOJH4eCTBO 0a/1/10B 32 BHINOJIHEHHE NPAKTHYecKuX 3aaanmii — 20
MakcumaJjibHOe KOJHYeCTBO 0a/J10B 32 dK3aMeH - 40
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