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Koukypcnoe 3adanue e,



1. dopma yyacTusi B KOHKYpce: NHauBuIyanbHbI KOHKYPC
2. OOuee BpeMsi HA BBINOJIHEHHE 3aaHUs: 15 4.
3. 3aganue Il KOHKYypca

CopepxaHreM KOHKYPCHOTO 3aJ[aHHsI SIBISIETCS BBITIOJIHEHHE PpaboT MO 3KCIUTyaTalluyd COOpYXKe-
HUW U ceTell BOJOCHA0KEHUS U BOJIOOTBEICHHUSI, OUUCTKE MIPUPOIHBIX U CTOYHBIX BOJ. YUYACTHUKH CO-
PEBHOBAHHI MOJIYIAIOT HHCTPYKIIUIO, CXEMBI TIO COOPY YCTAaHOBOK HJIM METOJIUKH JIsI BBITTOJTHCHHUSI aHa-
mu3a. KoHKypCcHOE 3ajjaHie UMeeT HECKOJIBKO MOJTYJIEH, BBITTOJIHIEMBIX TIOCIIEI0BATEIBHO.

Konkypc Bkirouaer B cebst cOop yctaHOBKH crcTeMbl BogocHa0kenus (Edu-Kit — Bogonanopuas
OarHs), ¥ BBITIOJHEHHSI TA0OOPAaTOPHOTO XUMHUYECKOTO aHaJM3a KauyecTBa BOIBI.

OKoHYATENbHBIC ACIEKThl KPUTEPHUEB OIEHKA YTOYHSIOTCS OICHUBAIOIUMH JKCIEPTaMHU.
Or1eHKa MPOM3BOIUTCS KaK B OTHOIICHUH PA0OTHI MOyJIeH, TaK U B OTHOIICHHUH MPOIIECCA BBHITTOTHCHHS
KOHKYpPCHOU paboThl. Eciy yd9acTHHK KOHKypca HE BBIMOJTHSAET TPEOOBAHUS TEXHUKH 0€30MaCHOCTH,
MOJIBEPraeT OMACHOCTU Ce0sl WM JPYTruX KOHKYPCAHTOB, TAKOW YYAaCTHUK MOXKET OBITh OTCTPaHEH OT
KOHKYpca.

KonkypcHoe 3a1anne TOJKHO BBIIOIHATHCS 0 MOAYIbHO. OlLIeHKa TaKKe MPOUCXOJUT OT MO-
IyJsl K MOJYJTIO.

[TonHOE KOHKYpPCHOE 3aJlaHUE BbIIAE€TCSI KOHKYpCaHTaM B IeHb o3Hakomienus C-1. B mocneny-
IOIMe KOHKYPCHBIC JIHU, 3a/IaHUsI C TIOJIPOOHBIM OITUCAHHEM MOJTYJICH, KOTOPBIC B JJAHHBIHN JICHb BBITIOJI-

HSETCSI KOHKYPCAHTaMHU.

4. Mopayin 3a1aHusi 1 He00X0IUMOE BpeMH

Tabnuna 1.
CopeBHoBaTeabHbli AeHb (C1,
HanmeHoBanue MoayJist Bpemsi Ha 3a1anue
C2, C3)

A JlabopaTopHbIii 1 XUMHYecKuid aHaau3 1 c1 3 yaca
Konnykromerpus

B JlabopaTopHbIH M XUMHYECKUH aHAIN3 2 2 3 waca
TurpoBanue

C JlabopaTopHbIii 1 XMMHYeCKUH aHAIU3 3 3 2 yaca
Pedpakromerpus

N Boronanopuas 6amms (EduKit PA Basic) cl 2 waca
TexHnueckoe 00cIy)KMBaHHE CTAHIUH
Bomonanopuas 6amns (EduKit PA Ad-

=8 vanced) Cc2 2 yaca
BBoj cTaHIMM B 3KCILTyaTaIMIo

=l PeMOHT 1 00cy)KMBAHNE 32 IBUIKKH c1 1 yac

(€ O0cay:KuBaHMEe HACOCHOM CTAHLINH C2 1 wac

gl IToaroroBKka JOKyMeHTAIlM M 0TYeTa C3 1 wac




Mooyns 1:

Jlabopamopnwlii Xumuueckuii anaaus

JUJ1st BBITIOJTHEHHSI TAHHOTO MOJTYJISI HEOOXOAMMO BBITIONHUTH 3aJaHUs TI0 TIPOBEIC-
HUIO JJa0OPATOPHOr0 XMMUYECKOT0 aHAJIN3a KaueCTBa BOJIbI PEICTABICHHOTO 00pa3lia 1o
3aIaHHOU METOJIMKE.

Jlabopamopnuiit xumuueckuit ananus 1

Konoykmomempuueckoe onpedenenue codepircanHus 8000paACMBOPUMBIX COJEU 8
CMOYHBIX B0OAX.

3aganue

1. IIpUroTOBUTH PacTBOP Xjopuaa Kamus 1 r/oqms

2. [TpUTroTOBUTH CEPHIO TPATYHUPOBOYHBIX PACTBOPOB
3. OrnpenenuTs coiep)KaHue BOJAOPACTBOPUMBIX COJICH

OO6opynoBanue, MoCya M peaKTUBDI:

Becbl naboparopHble 2-T0 Kjlacca TOYHOCTH ¢ HAaHOOJBIIUM MPEAeSIOM B3Be-

muBanusa 300 r.

KonnykromeTp

MarnuTHas Menrajika

Kon6a mepnas, 1am°

Kon6a mepnas 100, cm®- 11 w.

Broperka mepHas 100 cm®

Crakan nadoparopubiii B-1- 100 mit ¢ gesn. BeICOkui — 15 miT.
[[ITaTuB 1aOOPAaTOPHBIN C AeprKaTesIeM JIJIsi OI0OPETOK
Craxan naboparopHslii, 400 cm®

Craxan nabopartopHsli, 600 cm®

Boponka nadoparopnas B - 75-110 XC

Boponka ma6oparopnas B- 36-50 XC

[IpombIBanka

YacoBoe crekiio taboparopHoe, quamerp 60 mm
[Iunerka I[lactepa

OunabTp 00€330JEHHBIH,

Kamnit xnmopuctsiii mo 'OCT 4234.

Boaa nquctunnuposannas no I'OCT 6709.
[TutaTenbHBIN TOPPOTPYHT

BbinosiHeHue 3a1anust

1. IIpuroroButh 00pa3noBelid pacTBop Kaius xyuopuctoro (KCI) ¢ maccoBoii KoH-
uenrpauueit 1 r/om®

Hagecky maccoii (1,000040,0002) r kaaust XJIOPUCTOTO TTOMECTUTH B MEPHYIO KOJIOY
BMECTUMOCTBIO 1 IM3, pacTBOPHTE B IUCTHIIMPOBAHHOM BOJIE U JOBECTU 00BEM KOJIOBI 10
MeTkH Bonoit. B 1 cm® 06pasuosoro pactsopa conepxurcs 1 mr KCI.

2. [IpuroroBuTh MIKaTy 00PA3IOBBIX PACTBOPOB U MOCTPOUTH IPAyUPOBOYHBIN I'pa-

bux

B MepHbIe KOnObl BMeCTHMOCTBIO 100 cM® OTMEpSIOT M3 OIOPETKH BO3PACTarOLINE
00BeMbI 00pa3IIOBOTO PACTBOPA XJIOPUCTOTO KaJHs, yKa3aHHbIC B Ta0J.1, TOBOASIT 00beM
KOJIOBI JO METKH JUCTUTMPOBAHHOM BOJION M mepeMemuBarot. [lomyyaror mkamy oopas-
IIOBBIX PaCTBOPOB.



Taomuna 1

[Tokazarenb Homep MepHOii konobI BMecTHMOCTBIO 100 cm®
1 2 3 4 5) 6 7 8 9 10 | 11
O06beM 00pa3oBOro pac- 1 2 3 4 5 10 | 20 | 40 | 60 | 80 | 100

tBopa KCI, cm
MaccoBas koHnenrpanus | 0,01 | 0,02 | 0,03 | 0,04 {005 0,1 | 02 | 04 | 06 | 08| 1,0
KCI B K0:10€ BMECTUMOCTBIO

100 c™m |, /v

[Tpu Kax10M IPOBEAECHUH UCTIBITAHUS IIPEXKAE BCETO MOTYUYarOT JaHHbIE JIsI IOCTPO-
€HUsI TPaAyupOBOYHOrO rpaduka. s 3Toro nepenuBaroT COAEPKUMOE MEPHBIX KOJIO C
00pa3lOBLIMU PACTBOPAMM B CTAaKaHYMKU BMecTUMOCTBIO 100 cm® u mocnenoBarensHo, B
HOpSKE BO3pAcTaHUsl KOHLIEHTPALUHU, U3MEPSIIOT 3JEKTPOIIPOBOAHOCTh pacTBOPOB. M3me-
pPEHUS C KaXIbIM PACTBOPOM IOBTOPSIOT HE MEHEE TPEX Pa3, 3alHChIBASI MAKCUMAJIbHBIE
nokaszaHus npuodopa. [locie kaxaoro onpeaeneHus AaTYUK MPOMBIBAIOT AUCTUILTUPOBAH-
HOM BOJIOM.

Ha ocHoBanuu nokazanuii mpuOoOpa CTPOSAT rPagyupOBOUYHBIN IpaduK, OTKIAbIBAS
10 OCH a0CIMCC MAaCCOBYIO KOHLIEHTPALUIO 00pa3LOBBIX PACTBOPOB XJIOPUCTOrO KaJIUs B T
Ha M3, a 110 OCH OPJIMHAT - COOTBETCTBYIOIIUE MM TIOKA3aHMs KOHIyKTOMeTpa. ['paxympo-
BOYHBII rpa@uK NeprOAUYECKU IPOBEPSIOT MO TPEM TOUKAM.

3. OnpenenuTs coaepKaHue BOJOPACTBOPUMBIX COJICH

3.1 [IpoBenenne ucbITAaHUS

C MOMOLIBI0 MEepHOi eMkocTH oToHparoT 80 cM® Topda uinu TopdsHON TPOTYKIMH,
noMermarT B ctakad 600 cM®, npunuBaroT 400 cm® JTUCTUJTMPOBAHHOMN BOJIBI, B30AITHI-
BalOT HA MarHUTHOW Mermanike 2 4. OunbTpyroT uepes 0e3301bHbIH GuibTp. [lomydeHHbIM
(GUIBTPAT UCTIONB3YIOT JJISI OTIPEICTICHUS SJIEKTPOIPOBOTHOCTH.

Hcnonb3yembiil puiabTpaT HATMBAIOT B CTAKAHUYUKY U OTIPENICIISIOT €r0 AJIEKTPOIPO-
BOJHOCTh. [lo rpagynpoBouyHOMY TpaduKy ONPEestoT COoAep:KaHhe BOJOPACTBOPUMBIX
COJICH B UCTIBITYEMBbIX (PUIbTpaTax.

[Ipu cMeHe pacTBOPOB JaTUUKU MPOMBIBAIOT BOJOM.

3.2 O6paboTKa pe3yIbTaToOB

MaccoByI0 KOHIIEHTPAIHMIO BOJOPACTBOPUMBIX colieli X B r/am° Topda mim topds-
HOM IIPOJIYKITUH BBIYUCIISIOT 1O (popMmyie
- 1000
Y=
E:-lr )

rae C - MmaccoBasi KOHIICHTPAIMS BOAOPACTBOPUMEBIX CojieH B Topde v Top(sHOi
MPOIYKITMU, COOTBETCTBYIOIIAS HA TPATyHPOBOYHOM TpaduKe OTCUETY Ha KOHTYKTOMETPE,
r/mm*;

V - 00beM TOphSHON TPOTYKIIUU, B3STHIN JIJIsT OTPE/IeTICHUS] KOHIICHTPAIIUU BOJIO-
PacTBOPUMBIX COJIEH, cM>.



Mooyns 2: JlabopamopHulii XumuuecKuil aHaiu3
Onpeoenenue KOHYeHMpayuy KUCI0mMvl MUMPUMEMPU4eCcKUM MemoooM.

3aganue
1. Otkanmu6poBaTh nunetky Mopa Ha 10 cm®
2. Y CTaHOBHUTH TOYHYIO KOHIICHTPAITUIO PACTBOPA COJISTHONH KHCIOTHI THTPOBA-

HUEM PacTBOPOM TUAPOKCUA HATPUS C TOUHOUN KOHIIEHTPALUEH.
OO6opynoBanue, MoCy1a U peaKTUBDI:

— Becsr mabopaTtopHbie 2-TO Kjlacca TOYHOCTH C HAMOOIBIIIAM MPEETIOM B3Be-
muBanug 300 r.

- TutpoBasibHas Koj10a KoHUYecKas Ha 250 mur;
— Mepnas xosi6a Ha 500 mut;

— broperka Ha 25 mu;

- [Innerka Mopa Ha 10 mut;

— [lITaTuB ¢ My(dTOM U JATIKOM;

— Xumnuecknii crakanda 100 mui;

- [IpombIBanka;

- Boponka;

- Kanensnuna Ilycrepa;

- [Iunerka Ilactepa;

- Pe3uHoBas rpyia TpexkianaHHas;

- AHaIM3UPYyEMBIN PACTBOD;

- PactBop runpokcuaa varpus, 0,1 Mob/n
- JuctunnupoBaHHas Boia

- ®denondraneu.
BoinosiHeHue 3a1aHus
1. Otkaaubposath nunerky Mopa 10 cvm®

1.1 YucTelii cTakaH B3BECUTh Ha Becax ¢ TOUHOCTHIO 10 0.002 T HE MeHee ABYX pas.
1.2 PacxoxaeHne Mexy AByMsI B3BEIIMBAHUSAMU HE JOKHO TpeBbimath 0.005 T.
1.3 PaccunTaTh cpegHee 3HaU€HUE MACChl ITyCTOTO CTaKaHa.

1.4 Yuctyro nunerky Mopa Ha 10 MII Tpy TOMOIIM PE3UHOBOM T'PYIIN 3aNOJHUTh
JTUCTUWITUPOBAHHOM BOJIOM 10 METKH IO HIDKHEMY MEeHUCKY. [lepen 3anoiHeHrem nuneTku
U3MEPUTH TEMIIEPATYPY JTUCTHUILTUPOBAHHON BO/IBI.

1.5 Boay u3 nmMneTku MEQJIEHHO CIUTH MO CTEHKE B CTAKaH, MPUJICPKUBAS €ro B
HAKJIOHHOM I10JIOKECHUH.

1.6 B3BecuTh cTakaH BMECTE ¢ BOJOM Ha Becax ¢ TouHOCThIO 10 0.002 T He MeHee
JIBYX pas.

1.7 PaccumTaTh CpeHee 3HaU€HUE MacChl OFOKCa C BOJIOM.
1.8 Ilo pa3zHocTH Macchl Or0Kca ¢ BOAOH Mg, U IIyCTOrO OOKCA Mg, ONPEEIIUTD

MAaccCy BOJAbI Mg, BMEIIAEMOW MUIIETKOM ITPU TAHHOW TEMIIEPATYPE:
Me. = Me.s. - M.
1.9 PaccunTaTh HCTUHHYIO BMECTUMOCTD TUTIETKH (Vyer) TIO opMyIIE:
Vier. = Mg, / Pe,
['1ie ps. - IIOTHOCTH BOBI IIPH TEMIIEPATYPE OMbITa (CM. TaOIHUILy 2).



Taémuna 2

t°C | pe,r/ma | t°C | pe,r/ma | t°C | pe,t/ma | t°C | pe, r/ma
15 0.99793 19 0.99734 23 0.99661 27 0.99570
16 0.99780 20 0.99717 24 0.99639 28 0.99545
17 0.99765 21 0.99700 25 0.99618 29 0.99519
18 0.99751 22 0.99680 26 0.99594 30 0.99492

2. IIpuroroBienne pabouero pacreopa:

[IpuroToBUTH PaCTBOP TUAPOKCHUAA HATPHS C MOJISIPHOU KOHIeHTpauuen 0, 1
MOJIB/T B Konbe Ha 500 cM®. PaccunTath HEOOXOAUMYIO MACCy HABECKM THAPOKCHIA
HaTpUAL.

3. IIpoBeneHune TUTPOBAHMSA PACTBOPA IMAPOKCHAA HATPHSL.

3.1. B xonuueckyro xondy Ha 250 cm® HamuBaroT 10 cm® pacTBOpa COISIHOM KHC-
JI0THI, 100aBysAI0T 3-4 Karm heHoadTarenHa ¥ TUTPYIOT pAaCTBOPOM IIETIOYHU JI0 MOSBIIC-
HUs OJIETHO-PO30BOM OKpacKu, He ucuesatouieit B Teuenue 30 c.

3.2. TloBTOpsIOT TUTpOBaHUE elle 2 pasa.

3.3. 3anuceiBaioT 00beM IUAPOKCHU]IA HATPHS, MOMIEAININNA Ha TUTPOBAHUE, B Ta0-

JIUILY.

Ne | V(HCI), em® V (NaOH), cm®
1
2
3
4, Oo0paboTKka pe3yJbTaTOB:

C(HCI) = (V (NaOH) * C(NaOH)) / V(HCI)
I'ne:
C(NaOH) — koHIeHTpaIHst THAPOKCHIA HATPHUS, MOJIB/TT
V(HCI) — 06beM comsaHOl KHCIOTHI, CM°
C(HCI) — xoHmeHTpaI¥s CONSTHOM KUCIOThI, MOJIB/JT

V(NaOH) — 06beM ruapokcuia HaTpys, U3pacX0I0BAHHBINM HA THTPOBAHKE, CM°



Mooynw 3: JlabopamopHulit XumuuecKuil aHaiu3

Pegpaxmomempus

3aganue

1. Omnpenenutsb (HakTop MoKazaTess MPeIOMIICHHS HATPHsI XJIOPUCTOTO

2. Omnpenenutsb (HakTop MOKazaTess MPeIOMIICHHS OJHOTO U3 MPEnapaToB.

O6opynoBanme, Nocyaa M peaKTHUBDI:

—  JlaGopatopHbIii pedpakTOMETp C aOCONIOTHOW JOIMYCTUMOM MOTPEIIHOCTHIO
m3Mmepenus £0,00015, B nuanazone uamepenus N=1,2
—  JlaGopatopHble BeChl ¢ HanOOJbIIUM TipesenoM B3BemmuBanus 10 300 r, 2-ro

KJIacCca TOYHOCTH.

—  Crakansl, 100 M
—  Harpusa xmopun no I'OCT 4233-77 «Peaktusbl. Hatpus xnopucteii. TexHu-

YECKUN YCIIOBUSD)

—  IIpomeiBainika, 500 mn

—  YacoBoe cTekio JabopaTopHoe, nuaMmetp 60 MM

—  IIunetka ITactepa

—  JluctunnupoBaHHas BoAa
— Tlanouka U3 XUMHKO-1a00PATOPHOTO CTEKIIA

BrpinoiHeHue 3agaHus

1.IToaroToBKa K UCIIBITAHUIO.

B uersIpex crakaHnax BMecTUMOCThIO 100 cm® rotossr 3, 4, 5 u 6 % pacTBOpHI XJIO-
puna Harpus, o6semoM 50,00 cM®. TOTOBAT OJJHY CEPUIO PACTBOPOB.

Tabnuua MI0THOCTEN pacTBOpa XJIOpUIa HATPHS

KOHI_[E:H'[paHHFI, H.]IOTHOCTB*lO_S, KF/M3 KOHHeHIpa-HHFI, HJIOTHOCTB*IO_S, I\T/M3
% NpH TeMIlepaType % TIPH TeMIlepaType
10°c 20°C 10°C 20°C

1 1.0071 1,0053 14 1,1049 1,1008
2 1.0144 1.0125 15 1,1127 1,1065
3 1.0218 1,0196 16 1.1206 1.1162
4 1,0292 1,0268 17 1.1285 1,1241
5 1.0366 1,0340 18 1.1364 1.1319
6 1.0441 1,0413 19 1,1445 1,1398

2. IIpoBeneHue UCObITAaHUM
2.1. 3ameputs TemMIiepatypy OKpyxarouieu cpeapl. Eciyu namepenus mpoBOAATCS MPU
TeMIiepaType oTIn4yHoi oT TeMiiepaTypbl 20°C HEOOX0UMO MPOU3BECTH MEPECUET MOKAa-

3aaui Ha 20° C.

2.4. Hanectu 2-3 Kamim IUCTAUTMPOBAHHOM BOJBI HA MPU3MY. 3aKPBITh TIACTHHKY
TaK, 9TOOBI BOJ/Ia pACTIPOCTPAHUIIACH TT0 TIOTHOW TOBEPXHOCTH MPU3MBI 0€3 BO3IYIITHBIX ITY-
3BIPBKOB U CYXUX MecCT. BeiaepxkuBaroT npumMepHo 30 ceKyH[ Mpexae, 4eM MPUCTYIUTh K
CJIeYIONEMY Iary. JTO MO3BOJIUT 00pa3ily aanTHPOBATh K TEMIIEPATYPe OKPYKaIOIIeH

CpPEIIbI.

3areM HU3MCPAIOT ITOKA3aTCJIb IPCJIOMIICHUS BCCX PACTBOPOB HC MCHEC JIBYX pas, 10

MNOJYYCHUA CXOAUMOCTH YCTBCPTOr'O 3HAKaA IMMOCJIC 3aMsTOM.




3.006paboTKa pe3yabTaToB.

Ecnu onpenienienre pacTBOPUMBIX CYXUX BEIIECTB BHIMIOJIHEHO MTPH TEMIIEpaType, OT-
nanyatomieiics ot (20,0+0,5)°C, To BHOCAT ClIeAyIONINe OMPaBKU:

Jis Kassl, TpaiyupoOBaHHON B €IMHUIIAX TIOKA3aTeIs MPEIIOMIICHHUSI, BEIYUCIICHUS
IPOBOJIAT 10 hpopMmyIIe :

n?°5=n'p+0,0001(t-20)

rae 0,0001-remMneparypubiii kodduuent, °C*

n?%y -mokasarens npenaominenus mpu 20°C;

N'p -1mokasaresb MPETOMIICHHS IIPU TEMIIEPATYPE U3MEPEHUS;

t- Temneparypa usmepenus, °C

Takum o0pa3om, Mpu U3MEHEHWH TEMIEpaTyphl Ha OJUH TPpaayc MoKa3aTelb Mpe-
JIOMJICHHUS pa30aBIEHHOTO BOAHOTO pacTBOpa u3MeHseTcs nmpuommsuTenpHo Ha 0,0001.

daxkTop mokazaTess IPETOMIICHHS IS KaKI0H KOHIIEHTPAIIMN PACCUUTHIBAIOT

1o popMyJie 10 MATOrO 3HAKA MOCHE 3aIsATOM :
F _n—ng
=
Cy
r7I€ N — OKa3aTelb MPEJIOMIIEHUS! PacTBOPA;
No - TOKa3aTelNb npeaoMiieHus pactBopurens (ass Boasi=1,3330 );
Cx- KOHIIEHTpanus pacTBOPEHHOrO BemecTsa X,%;

FX — dakTop nokazarens npesoMIIeHHs BEIIeCTBa X.

dakTop Mmoka3aTes MPeIOMIICHHAS COSAMHEHHUS PACCUNTHIBAIOT, KaK CPEIHEE
apumeTndeckoe GakTOPOB JIJIsl KaXKJO0W KOHIICHTPAIIUU.
BriBonx
dakTop MmokazaTess MPeJIOMIICHUS TOJDKEH JIeKaTh B MHTEpPBAJIE:
st xnopuna vatpus: 0,00166 — 0,00168;



Mooyne 4: Booonanopnasa oawnsa (EduKit PA Basic)
Texnuueckoe obcnyscusanue cmanyuu

CoOopka, TeCTUPOBAHHUE U 3AIIYCK CUCTEMbI

= Bgpenenue

O} deKTHBHOCTH paOOTHI TOCTOSIHHO BO3PACTAET BO
Bcex cepax, MOCKOIbKY 3TO MO3BOJISET 3KOHOMHUTh
SHEpruio u pecypcesl. s nepexona K 3¢ hekTuBHOMY
MIPOU3BO/ICTBY HEOOXOAUMO TUIAHUPOBATH OT/IEIbHbIC
I1arv, TOHUMATh U POBEPSITh MPOIIECCHI.

HpI/IHI/IMafl BO BHUMAHMEC CJICAYIOMIUC aCIICKThbI, BaM

HEOOXOMMO HACTPOHUTH U BBECTH B IKCILTyaTALIUIO
¢ynkunonansubiii EduKit PA Basic.

= Hacrpoiika u coopka EduKit PA Basic

Co6epute EduKit PA Basic ucrnosnb3ys npeacraBicH-
HBIC CXEMBI U JIUCT C MaTCpUalaMu.

[lepen Hagamom paboTel yOeaUTECH, YTO BCE HEOOXO-
JIMMbIE KOMIIOHEHTBI €CTb 101 PYKOIi,
HPOCMOTPEB MPUIaraeMble BEOMOCTH MaTePUAIIOB.

Coobuaropaiite mepsbl 6e30macHOCTH!
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= B H: © CraHIapTHBIN JHCT MATEPUAJIOB
= - NO | HauMeHOBaHHe Kou-
C & - I L
=) (:) © = D 1 | Monowmetp 1
om W oom =) L 2 |Haoc 1
i S === 3 | Coenunenue, EAuKit 1
. es 1 . yactp 1
1 %D — 4 | Coemunenne, EduKit 1
I -a 94acTh 2
1' ® : ;3: = 5 |Coenunenne, EduKit 1
1o Nmm = ) - - 9acTh 3
‘/:f:\ I T 6 | TepmuHAIT aBTOMATHKA 1
Hs K ) 7 |pesepByap B101 1
S 8 |pesepByap B102 1
T B 9 |Kpenexnas macTuHa 2
gw \ 10 | IIpoduiibHas mamTa 1
N " 11 | pacxomomep 1
© e 12 | T-xoHHEKTOD 1
13 | mpopunp,20x40x 180Mm 1
14 | pe3rHOBBIE HOKKHU 4
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BO
1
1
1
2
1
1

Koa

4,
Tpybka 65mm

qacth 1

JIuct matepuasnos EduKit
5 | TpyOka, d15/60 mm
6 |Pipe, d15/65 mm

2 | PyuyHoii knamnax

No | HammeHnoBanue
1 | T-xoHHEKTOP

3 |3anmymka
4 | L-xkOHHEKTOp

!Il\

Tpy6Ka



CoeguHenune Edukit Part 2 ,CoegmnHeHune pesepsyapos “

Tpy6bka 75mm

Tpy6ka 70mm N Tpybka 80mm  — V102

B BepXxHWIA pesepsyap S _ ’ L g|3 \/, I\ B HWXHWMIA pesepsyap

2\ Tpy6ka 60mm Wi03

Nuct matepuanos EduKit yactb 2

N | HammeHoBaHmne Kon
0 -BO
1 | Konnekrop noz 90 1
2 | T-KOHHEKTOp 2
3 | PyuHoii kiamnan 2
4 | L - KoHHEKTOp 1
5 |TpyOka, d15/70 mm 2
6 | TpyOxa, d15/80 mm 1
7 | TpyOxka, d15/75 mm 1
g |TpyOka, d15/60 mm 1
9 |TpyOka, d15/85 mm 1
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CoepguHeHue Edukit

TpybKa 300mm

Nuct matepuanos EduKit yactb 3

S Tpybka 240mm

HaumenoBanue

Koa-Bo

Konnekrop o 90

Py4Hoii kiianax

L-koHHEKTOp

Tpy6Ka, d15/240 mm

TpyOka, d15/100 mm

oo |w N |[+kEo

TpyOKa, d15/300 mm

GG
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BBox B axcrunyataruio EJuKit Basic PA Ha ocHOBaHMH 00IIIEr0 0OTYETA O BBOJIC B DKCILTyaTa-
IIUIO U B COOTBETCTBHH C HHCTPYKIUSAMH 110 TEXHHUKE 0€30IIaCHOCTH.

OO01uii NPOTOKO0JI BBOAA B IKCILTYATAIUIO

Mexanu4eckoit 0cMOTp

BeimoJsine
HO

[Ipumeuanue/nadiaroaeHue

CobepuTe yCTaHOBKY B COOTBETCTBUU C YEPTEIKOM

[TpoBenuTe OCMOTpP COCTMHEHUH (3aKPETLICHHS, TTPO-
TEYKH)

OcMoTpuUTE MEXaHHYECKHUE KOMITOHEHTHI HAa BUIH-
MbIe 1e(DeKThI

3amonHATE pe3epByap, 100aBUB 3 TUTPA BOJBI

DJIEKTPU4ECTBO

Beinmosne
HO

[Ipumeuanue/nadaoneHue

IToakmrouuTe nUTaHUE

IToaknrouute KHOIIKY IICPECKIIIOYCHU A PECKUMOB

IToaxmrounTE CUTHAIBHYIO JIAMITY

IMoaxrouuTe Hacoc

IlepeBenure nepexmoyarens B HO3UIHIO «ON»

Pump “On”, pump runs, signal lamp lights up
Ecau nacoc BKIIFOYCH, OH JOJIDKCH pa60TaTB, npu
9TOM JOJI’KHA I'OPETH JKEJITAd JIaMIlda MHANKATOPpa

Ecnu Hacoc BBIKITIOUEH, OH HE JIOJDKEH padoTaTh,
IIPpU 3TOM KEJITad JIaMIla UHAWKAaTOpa HE JOJIKHA I'0-
peTh

Hacrpoiika BBOJ2a B IKCILIyaTALMIO

BeinmoJsine
HO

I[pumeuanue/HadaoneHue

Ortxkpoiite knaman V101

Ortxkpoiite knaman V102

Ortkpoiite knanan V103

= YcTaHOBKA 3HAYEHUH

1) Tenepb HACTPOITE TECTOBYIO CUCTEMY TakK, YTOOBI BbI OTperyaupoBaiu pacxo, 10 100

1/ u. 3anonmHuTe 6ak B102 cBepxy.

2) OcTaBbTe CHCTEMY BKIIOYEHHOM MMOCIC OKOHYAHUS BBITOJHEHHS PAOOTHI, YTOOBI IKC-

MEPThI MOI'JIU ITPOU3BECTU €€ OLUCHKY
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Mooynw 5: Booonanopnasa oawnsa (EduKit PA Advanced)

B600o cmanyuu 6 skcniyamayuro.

YpoBeHb BOJbI B BOJOHAMOPHOM OallHe HE0OXOIMMO KOHTPOIMPOBATh. EMKOCT-
HbI€ JaTYMKN YPOBHS M YJIbTPA3BYKOBOW JATUHK ITO3BOJIIIOT ONPENEIATh HATUYNE WU
OTCYTCTBHE ONPEEIIEHHOTO YPOBHS BOJABl B BOJIOHANOPHOM OamrHe. 3ajaHue 3aKioya-
eTcsi B cOOpe yCTaHOBKH IO MPEACTABICHHOMY YEPTEXKY, @ TAKKE BHIIIOJIHEHUU PACYETOB
JUISl HACTPOMKH JaTYMKOB, B COOTBETCTBUHM C 3aJaHUEM.
HavanbHble ycioBus:

YpoBeHb BOJBI B BOJOHAMNOPHOI GalllHe HEOOXOIUMO KOHTPOJIUPOBATh. EMKOCTHEIE
JATYMKHU YPOBHS U yJIBTPa3BYKOBOM JATUHK MTO3BOJISIOT ONPEAEIISITh HATMYUE UITU OTCYT-
CTBHUE ONPEEIEHHOTO YPOBHS BO/bI B BOAOHAIIOPHOW OaIIHe.

HeoOxoaumo npousBecTH:

1. cOOpKy yCTaHOBKH;

2. Hactpoiiky 1aTYMKOB YPOBHS,

3. IIpousBecTu mycko-HajIaaKy yCTaHOBKH.

Bame 3axanue

CozpnaiiTe cCHMCOK HEOOXOAUMBIX MAaTEPUAIOB U HHCTPYMEHTOB (CMOTPHU MPUIIOAKE-
Hue 1). Ha cknane Bo3bMuTE BCE HEOOXOAMMOE ISl BHIIOJTHEHUS 3aaHusl (K04 HaXo-
JUTCS y SKCIEepTa).

Y6enautech B TOM, 4TO yCTaHOBKA coOpaHa mpaBmiibHO. [IpoBepbTe HaNMMUKe BCeX
AJIEMEHTOB TpyOorpoBoa (puc. 1) u yoeauTech B UX MPABUIBHOM MOAKIIOYCHUH, T10-
CTaBbTE 3arJyIIKH, TJI€ 3TO HEOOX0auMoO. YOeauTech B TOM, YTO BCE AJIIEMEHTHI yCTa-
HOBKH 3aKPEIJICHBI.

U

-
—
—

240 mm

Puc.1 Cxema oTCYTCTBYIOIIETO TPYOOIPOBOIa
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[IpoBeppTe KOPPEKTHOCTH SJIECKTPUUYECKOTO MOJAKIOUEHUS YCTAHOBKH IO CXEME

(pUCYHOK 2).
LSL-B114: br=24VB; bu=0VB; bk=14
LSH-B115: br=24VB; bu=0VB; bk=I5
LIC-B101: br=24VB; bu=0VB; bk=1

Core colours: br = brown, bu = blue, bk = black

DI Al

DI = Digital Input
Al = Analog Input

e ) ‘IIIIN'BVI“
C E AEEs
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Puc.2 Cxema 3JIeKTpUYECKOr0 MOIKITIOUYEHUS

YcTaHoBUTe EMKOCTHBIE TaTYMKH JIJISl BEpXHETO pe3epByapa (puc. 3; puc.4). Hux-
HUIl aTYMK JOJDKEH cpabaThiBaTh pH ypoBHE Boabl 0,5 nutpa. BepxHuil npu ypoBHe
BOABI 2 11. UTOOBI MPOU3BECTH KATTMOPOBKY AaTYMKA HEOOXOAMMO 4YaCOBOM OTBEPTKOM OT-
perynupoBaTh MOpOr ero cpadaThiBaHUs. PerylnnpoBOYHBIA BUHT HAXOAUTCS Ha 3aJIHEM

TOpIIE TaTYMKA.
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Water level

Distance
=5mm

Puc.3 ycraHoBKa EMKOCTHOTO JaTdnKa

Puc.4 O6muii Bu1 yCTAaHOBKU

Y CTaHOBHUTE yAbTPA3BYKOBOW AaTUHK.
Jli1st Toro, 94TO0BI YIpaBiIsATh pab0TOM Hacoca, OTKpoiiTe nmporpamMmy « Fluid Lab —

PA» (110 HEOOX0IUMOCTH CMEHHTE SI3BIK CUCTEMBI), HAKMHUTE KHOTIKY «Initializex. [Tocie
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TOTO Kak IporpaMma OIpeaenuia KOHTPOJUIEp, MepelanTe Bo BKIAAKy «Setupy». s
BKJIFOUEHHS Hacoca HaKMuUTe 3-if nmepekitoyarens (puc.S).

[TapameTpsl Ay noacuera YnpaBineHue  AUCKPETHBIME
YpoBH 3am10JHEHUS pe3epByapa BxonHbIe TUCKPETHBIE CUTHATIBI BBIXOIHBIMU CUTHAJIAMU

EasyPort Adresse | & | max. pyhs. Wert .m Digtald Ein- und Ausgange

Tani

— Al ¢ 1 by imvort ) DC-Viattmeter o
e ’" x 15203 v Yoo = g1 7] Tank-Parameter 0
b U2 A2 w ol w2 &
! WS- 05 B ',_uf.i 2 Simulation ol
" A3 A3 3846 | V2 3 140 0

Regelsnn nvertieren

Kanal Vot Faktor Offset Fiter phys Wert max. pyhs. Wert L I R N

- = ’7 o dddd ddd ou:
e 1

e | - o5 V= 000/ |[ 270 |SEmE HEEE

1 T i{“&-’,‘gﬁ g[‘o”ﬁo r‘a“ Analoge Ausgange
Lok | T oD e L B [> @ 0,00 ﬂjg 75| e Fstos 8ol v

- i_]"—?'—m—"- §[0.000] [0 [————— ?..:...2....5...1...;...5....,’........5...‘.0
Such :u:@ 0,00 D_“"> 0.0 =} 930 AOUT1 [v) Rihrer [ 0.00] v
3 8 100000] & o0.000 HICH | e e

Y-Offset Pumpe, stetiges Regein 5/ 0.00|v

Temperatur -u:@ —[> DM 0,00T[T'QG 012 3°4 8 06 78 9% 1

J© 2014 ADIRO & Festo Didsctic V.4.08

Puc. 5 Briagka «setup»

Jiist HaOupaHusi BOAbI B BEPXHUI pe3epByap UCHOJb3yiTe Hacoc. [Iist ciimBa BObI

U3 BepXHero Oaka ucmnois3yire BenTuib VD3.
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TapupyiiTe mokazanus yiabTpa3ByKOBOI'O JaTYMKA, PACCUYMTAB HEOOXOIUMBIE Mapa-
METPBI JUIs IOJCYETa YPOBHS 3allOJIHEHMS pe3epByapa BO BKIIAIKE «Setup».
JUist moacyera BOCMoNb3yiTech ueprexamu 1 u 2

Yeprex 1.

7138.6

254.6

107.8

12.5

01284
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Yeprex 2.
Volt dm?®
V1 Al
Ho
V2 A2
Hu
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AHaJIOTOBBIN CUTHAJI OT yJIBTPA3BYKOBOTO JaTUYMKa HEOOXOIUMO IMPeodpa3oBaTh B

(bU3NYECKYIO BEIMUUHY (YPOBEHB BOJIbI B JIUTPaX) U 0TOOpa3uTh. [{j1s1 3TOro He06X0IMMO

N00aBUTh HECKOJBKO 3HAYEHUH IJi1 pacyera, MPOBOJUMOTO MPOrpaMMHBIM oOecreue-

HHEM. 3aII0JIHUTE COOTBCTCTBYIOIIYIO T3.6JII/IHy. Bce HGO6XOI[I/IMI>IC Pa3MCpPhI YKa3aHbI Ha

yeprexax 1 u 2.

Hactpoiika mapaMeTpoB pe3epByapa

CuuTaiiTe 3HaUeHUE HAMIPSHKEHUS TIPU YPOBHE HAIOJTHEHUS
2,5 nutpa (3HaueHue, oroopaxkaemoe Ha EasyPort, moctymaer
OT YJIBTPA3BYKOBOTO JaTUMKA).

3HauYECHHE HANPSKEHUS
— V1= MB

Omnycrommre pe3epByap 10 ypoBHs 0.4 nmuTpa u cuyuTanre
HaIpsDHKECHHE.

3HaYEHNE HANPSKCHUS
— V2= MB

Onpenenute MI0IIA/1b MIOBEPXHOCTH MPU YPOBHE 2.5 nuTpa
A =T1*r2 = m*d2/4

[1o1aib TOBEPXHOCTH
Mpy ypoBHE 2.5 nuTpa

— Al: KB.MM

[1o11a1b TOBEPXHOCTH

pu 0 B = 63,4 mm

rpu ypoBHe 0.4 autpa
OnpenenuTe MI0IIA1b MOBEPXHOCTHU pU ypoBHE 0.4 nutpa
A = 11"r2 = m*d2/4

— A2: KB.MM
[nomans nosepxuoctu A3 npu 0 B. [lnuametp pesepsyapa | A3- KBAMM

BBenute monyuyennsie qanHbie Fluid Lab® PA.

3akporiTe BKiaaky Setup u nepeiiaute Bo Bkinaaky «Closed loopy». Hacrpoiite ypo-

BEHb 3aM0JTHEHUS BEpXHETO pe3epByapa Ha 1.6 nutpa. oTkpoiite kinanan VD3, nosepHute

ero mpuMepHo Ha 45 rpaaycoB. Mcnonssyiite P; I; Pl; PID perynupoBanue Ha Baiie

ycMoTpeHue. [Ipyu KOppeKTHOM HACTPOWKE YCTAHOBKH YPOBEHBb BOJbI B BEPXHEM peE3€Ep-

Byape J0JDKeH ObITh 1.6 J1., Ipu 3TOM HAcoC JOJDKEH paboTaTh POBHO, B CUCTEME HE

JTOJDKHO BO3HHKATH KOJIcOaHUI

BepHI/ITe HHCTPYMCHTHI Ha CKJIa/] U IMMOJIOKUTC UX Ha MCCTO.
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Mooyns 6. Pemonm u oocnyxrcueanue 3a08uxcKu

HavagbHble ycaoBus:

[Ipu exxeTHEeBHOM TEXHMYECKOM OCMOTPE BOJIOOYHUCTHOIO COOPYKEHHUS BbI
OOHapY>KUJIH, YTO 33/IBUKKA B TpyOOIpoBoi€ He TepMeTnyHa. [IponsBenure peMOHT
3a/IBUKKH.

3aganue:

1. [IpoBennTe TMAarHOCTUKY HEUCIPABHOCTEN (IIPOBEPHTE LETOCTHOCTh
YIUIOTHUTENEH, HATMYUE BCEX KOMIIOHEHTOB 3a/IBHXKKH ).

2. Coznaiite CIMCOK HY>KHBIX HHCTPYMEHTOB, MAaTEPHUAIIOB U 3aIT4acTe.

3.  Bozbmure Ha ckiajie HEOOXOAMMbIE HHCTPYMEHTBI U MaTE€pHAJIbI.

4. [TpousBenuTe peMOHTHbBIE paOOTHI.

5.  BepHuTte HHCTpYMEHTHI Ha CKJIaJl (TIOJOXKHUTE UX HA CBOE MECTO).

6. CocTaBbTe OTYET O HEMCIPABHOCTSX 3a/IBMXKKU U MPEIIPUHATBIX AEH-

CTBHAX OJIA UX UCIIPABJIICHUA.
7. 133 800020000200S AOCTOMHCTBA N HCAOCTATKH PA3JIMYHBIX THIIOB 3aIBHUKCK.
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Cnucok MaTepuasoB U HHCTPYMEHTOB.
OUO:
Marepuansr:
NHCTpyMEHTHI:

Jata [Toanuce




OTtuyer: HalileHHbIEC HEUCIIPABHOCTH, 3aMEeHEHHbIE

world skills

/4

KOMIIOHCHTBI. R X
Ne
OLIMOKH Onucanue npoOIeMbl [TpeanpuHsTHIC ACHCTBUS IMoamnuce

Jlarta [Toanuce




Yka3arb J0CTOMHCTBA U HEAOCTATKH PASIUYHHX THIIOB 3a/IBHKCK

Mexanundeckas mmoepHas 3a- | JlocTOHHCTBA:
JIBUKKA

Henocrarkm:
[[InbGepHas 3aIBUKKaA C IIICK- JlocTonncrBa:
TPUYECKUM TIPUBOJIOM U PyU-
HBIM TyOIHpOBaHHEM

Henocrarkm:
[THeBMaTHuecKas muoepHas JocTrouncrna:
3aJIBH)KKA

HenocraTkm:

\.
worldskills
Russia
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Mooyns 1. Obcayscuganue HACOCHOU CMAHUUU

HauaabHble ycaoBus:

[Tpu exxemHEBHOM OCMOTpE II€Xa BBIABIIEHA HEHCIIPABHOCTH B paboOTEe HACOC-
HoM craHuuu. [IponsBeneH neMOHTax Hacoca. 3ajjaya ydaCTHUKA IIPOU3BECTU pa3-
00p Hacoca, OIPEEIUTh HEUCIIPABHOCTh U YCTPAHUTh HEUCIIPABHOCTb.

3axanue:

CdopmupoBaTh CIMCOK HEOOXOIUMBIX HTHCTPYMEHTOB
B3sTh HHCTPYMEHTHI B COOTBETCTBUH C C(HOPMUPOBAHHBIM CITUCKOM
Beinonauts pa3dop Hacoca
BrIsiBUTH UMeIOIeCs] HEUCTIPaBHOCTHU U 1e(DEeKT
3aHecTy B IPOTOKOJI BRISIBJICHHBIE HEUCITPABHOCTHU W/WIIH JEPEKTHI
Eciu HeoOxommMo MpoOW3BECTH 3aMEHy KOMIIOHEHTa - B3ATh Je-
TaJIb/KOMIIOHEHT Ha CKJIaJIe B COOTBETCTBHH C 3aMIOJIHEHHBIM MTPOTOKOJIOM

7.  3amaHue cuMTaeTcs BHITIOJHEHHBIM MPHU MPOU3BEICHIH COOPKU Hacoca

U YCTpaHCHHUHA HGI/ICHpaBHOCTGﬁ I/I/ NN I[C(I)GKTOB
Cxema AJC-60C/AJC-125C

ook wnE

19 20 21 2 23 24 25 26

18

12+ pcraoxa cynnopta

13- o1GoimK
14- cynnopr
15, 18- noqwmmnimnx
s 7 1+ KOPAYE HACOCA 16- wnowxa paBouero xoneca
2- npobxa 3aNBEHOMO OTREPCTHA 17- san (potop)
3, 4- yNNOTHUTENLHOE KONHUO 18- cratop
5 5« npolxa CNMBNOID OTBERCTHA 20- KnessHan xonoaxa
21- KpbiEa KnemmHon xopob
= pyrngrngry SOP 22- vonpencarop
8- raitxa xponnennn paborero xoneca 23+ J00MAR KPLILIKD CTATOPA
9- pabouee xoneco 24+ xpimata ofinysd
10- 10pUCBEOE YINOTHEHNE BaNa 25- voxyx KpuinwaT ofislyea
8 11+ YNNOTHHTONLHOE KONBLO KOPMYCA HOCOCH 26+ NPY*UINHOC KONBUO

Puc. 1 CtpykrypHas cxema Hacoca.

Copyright © «Bopaackunnc Poccua» (HazBaHMe KOMMNETEeHLUK) 19
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Jluer 3anpoca MaTepuasioB 4 MHHCTPYMEHTOB

dPUO:

Marepuainsr:

HNuctpymeHTsI:

[ara [Toanuck

Copyright © «Bopaackunnc Poccua» (HazBaHMe KOMMNETEeHLUK) 20
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HaiigeHHbIe HEUCTIPABHOCTH, 3AMECHECHHbIC KOMIIOHECHTHI.

PUO

Ne
OIIMOKH Onucanue npobnemsl | [Ipennpunsteie nericteus | Iloanuce

Jara [Toanuck

Copyright © «Bopaackunnc Poccua» (HazBaHMe KOMMNETEeHLUK) 21
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Mooyns 8. Iloozomoska u cocmasienue omuema o0 RPOOEJAHHON padome
HavajbHble ycaoBus:

Bam Heo0X0a1uMO MOArOTOBUTH MECAYHBIN OTYET O MPOBEICHUU €XKETHEBHOTO
TEXHUYECKOTO OOCIYy>KMBaHUs, JIJIsl €ro MpeloCTaBICHUsl TUPEKTOPY 3aBojAa U IJ1aB-
HOMY HHXXEHEPY.

3aganue:
1. 3aJJ0KyMEHTUPOBATh, KAKKE BUJIbI pa0OT BHINIOIHSIMCH BaMu B TeueHue
KOHKYPCHBIX JHEH.
2. ITocTpouTs rpadguk MECIYHOTO MOHUTOPHHTA KaueCTBA BOBI, JIJIS CJIe-

TYIOITUX 3HAYCHHUH (M3 TaOIUIbI €XKEMECSYHOTO OTYEeTa):

NH4-N - LIBeT kpuBO#: KpacHbIi
NO,-N - LIBeT kpuBO: 3eJIeHbIN
NOs-N - LIBeT kpuBO#: cuHUA
PO4-P - LIBeT KpuBOW: YepHBIi1

Copyright © «Bopaackunnc Poccua» (HazBaHMe KOMMNETEeHLUK) 22
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Otuet o npojenaHHoi pabore

DdUO:

Copyright © «Bopaackunnc Poccua» (HazBaHMe KOMMNETEeHLUK)
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5. Kpurepuu oneHKH.

Kpurepunii

JlabGoparopHblil U XUMHYeCKH aHaau3 1
Opranuzanus paboyero MecTa, moAro-
TOBKa 000PY/IOBaHHS U PEaKTUBOB.
TexHUKa BBHITIOTHEHUS 33IaHHUS.
O6paboTka, aHaM3 U OHOPMIICHHUE TIOTY-
YCHHBIX PE3YJIbTATOB.

Cyneiickue ac-
TEKTHI

Banasl
O0BLeKTHBHAS
OLleHKA

11,5
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Tabmuma 2.

Ooman
OIleHKA

12,5

JlabGopaTopHbIii U XUMHYECKHI aHAJIN3 2
Opranmnzanus paboyero MecTa, oIro-
TOBKa 000PY/IOBaHHSI U PEAKTUBOB.
TexHUKa BBHITIOJHEHUS 33IaHHUS.
OO6paboTka, aHanu3 U ohopMIICHHE TOTY-
YCHHBIX PE3YJITATOB.

18,5

19,5

JlaGopaTopHBIii 1 XUMHYECKHH aHAJIH3 3
Opraamnzanus paboyero MecTa, oro-
TOBKa 000PY/IOBaHHSI U PEAKTUBOB.
TexHUKa BBITIOJHEHUS 3aTaHHUS.
OO6paboTka, aHanu3 U ohopMIICHHE TOTY-
YCHHBIX PE3YJITATOB.

11,5

12,5

Bogonanopuas OGammsi (EduKit PA
Basic)

COop ycTaHOBKHU

[IpaBunbHOE NOAKIIOYEHUE

3amycK yCTaHOBKH U PEryJIHpOBaHUE

14,5

14,5

Bononanopuas 6ammns (EduKit PA Ad-
vanced))

COop ycTaHOBKH

[TpaBuibHOE MOAKIFOUCHHE

3amycK YCTAHOBKH U PEryJIHPOBaHHE

19,5

19,5

PeMoOHT u 00ci1y’)KUBaHUeE 32 IBUKKH
[Torck MOBpPEXICHHBIX KOMITOHEHTOB
ITouck omu60K

CocraBiieHue otyeTa paboThl

8,5

8,5

Oo0cay:xnBaHMe HACOCHOW CTAHIMH
[Torck MOBpEXICHHBIX KOMITIOHCHTOB
ITouck ommbox

CocraBieHue otyeTa paboThl

IMoaroroBka 10KyMeHTAIIUN U OTYETA
CTpyKTypUpOBaHHOCTH OTUETA
Conepxanue

97

100
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6. IlpujioxkeHus K 3aIaHUIO.
HpI/IJIO)KeHI/IC K 3aaHUIO BbIAACTCA YHAaCTHHUKAM HCIIOCPCACTBCHHO B ACHbL O3HAKOMIIC-
HUuA
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