MuHHCTepCTBO HayKH H BbIcIIero oopazoBanus Poccuiickoit ®eneparyu
HikHeKaMCKHUif XUMHUKO-TEXHOJIOTHYECKHIA HHCTUTYT (unuan)
(eaepaIbHOTO rOCyIapCTBEHHOTO OFOKETHOTO 00pa30BaTeIbHOTO yUPEkKICHUS!
BBICIIIEr0 00pa30BaHUSL
«KazaHcKuit HAMOHAIBHBIH HCCIIeJOBAaTEIbCKUI TEXHONIOTHYECKUI YHHBEPCUTET»

(HXTHU ®I'BOY BO «KHUTVY»)
[JIOKYMEHT MOAMUCAH 5 “yTB‘EP)K}IAIO

SNEKTPOHHOW MOAMNUCHIO / \
" Bamectutens aupextopa no YP

Cepruduxar: { R B
Ve e oWt el - #e<”—HWN. Huxudoposa

Aeiicreutenen: ¢ 28.04.2022 po 22.07.2023 \ %

€W ». S Es - 2023 r.

®OH/I OIEHOYHBIX CPEACTB
0 AUCLHUIUTHHE (MOJYJIIO)
B1.0.17 O6uas Xxumus

(HaMMeHOBaHHE JAHCLMIUTHHBI (MOIYJIs))
Hanpasnenue nogrotosku 09.03.01 MudbopmaTiKa U BEIYHCIUTEIbHAS TEXHUKA
[TporpaMma MOATrOTOBKH «ABTOMAaTH3HPOBaHHbIE CHCTEMbI 00paboTky HHGOpMAIH

U YIIpaBICHUA»

bakanasp

KBaTHUKALHMA

o4YHas
(opma oGyuenus

Humxuexamck, 2023 r.




Cocrasurtens ®OC: . T
Houent kadp. OXBT % E.IO.Bonnbipea

(10KHOCTB) (noanucs) (®.H1.0)

®OC pacemoTpeH 1 0106peH Ha 3acenanuu Kapeapst 0L 5/
IPOTOKOJ OT __ (/. OF 2023r. Ne _p

HXTU ®I'BOY BO «kKHUTVY»

3aB.xadenpoit OXBT
L)/ O.JI. AxcaHoBa

COI'JIACOBAHO [IlIporokon 3acenanus kadeapsl «MHOOPMAIMOHHBIX CH-
CTeM W TEXHOJIOTHI», peanu3ylomel MOArOTOBKY OCHOBHOW 00pa3oBaTelbHOM
IpOrpaMMBI

or 29,03 2023r.Ne _7*

3aB. Kadeapoit 7(@ / Jlexxuesa H.B.

Dkcnept:
Otsercrennslii 38 OOIT paspa6orunk 3axaposa U.H. M

\ X/




Ilepeuens KomnemeHnyuil U UHOUKAMOPOE OOCHIUNCEHUA KOMNEMEHYUIL C YKAZAHUEM IMANO0E POPpMUPOBAHU 8
npouecce 0C60eHUA OUCYUNTUHDL
Komnerennus:
OIIK-1.1 3HaeT OCHOBBI MaTeMaTHKU, XUMUH, BBIYUCIUTEIBHON TEXHUKH U IPOrPaMMUPOBAHUS
NHauKaTOphl JOCTUKEHHSI KOMIIETEHIUH
1.1. 3naeT METOAMKH MOUCKa, cOopa u 00paboTKK MHGPOPMAIIUN; OCHOBHBIE 3aKOHBI O0IIEeH XUMHUH |
1.2. Ymeer npUMEHATHh METOIUKHU MOKUCKA, cOOpa M 00paboTKH HH(OPMAIIUK O CBOMCTBAX XUMUYECKUX IIEMEHTOB,
BEILECTB U COEAMHEHMI; OCYIIECTBIATh KPUTUUECKUN aHATIU3 U CUHTE3 MH(POPMALIMH, TIOJYYEHHON U3 Pa3HbIX HCTOYHUKOB;
1.3. BrmaneeT HaBBIKaMU MTOMCKA, cOOpa U 00pabOTKH, KPUTUUECKOTO aHAJN3a U CHHTEe3a HH(POPMAIIUN; HCITOJIb30BAHUS
CUCTEMHOTO MOJIX0/1a JUIsl peLIEHUs TOCTABICHHBIX 3aa4

OIIK-1.2 VYwmeer pemars cTaHgapTHbIE TpodecCUOHANIbHBIC 3aJa4d C MPUMEHEHHUEM €CTECTBEHHOHAyYHBIX U
OOIIEMHKEHEPHBIX 3HAHUN, METO/IOB MAaTEMAaTUYECKOTO aHAN3a U MOJCIIUPOBAHUS

Nuaukatopsl JOCTUKEHUS KOMIIETCHITUH
1.1. 3nHaeT METOIWKH MOMCKA, cOopa U 00pabOTKK MH(POPMAITUH; OCHOBHBIC 3aKOHBI OOIICH XUMUH |
1.2. YmMeer npuUMeHSTh METOJIUKH TIOUCKA, cOOpa 1 00pabOTKK MHMOPMAITUUIIIA U3YUEHHUSI CBOMCTBA XUMHUYECKHUX
AJIEMEHTOB, BEIIECTB U COSAMHEHUN ISl PEIICHUS] TTOCTABIICHHBIX 3a/1a4

OIIK-1.3 Brnaaeer HaBbIKAMHU TEOPETHYECKOTO M HKCIEPUMEHTAJIBLHOTO HCCIEA0BAHMS OOBEKTOB MNpo(hecCHOHATbHOM
NeSTENbHOCTU
NHaukaTopsl JOCTUKEHUS KOMIIETEHLIUH
1.1. 3Haer MeTOAMKHU MOKCKA, cOOpa U 00padOTKU HH(POPMALIMK; OCHOBHBIE 3aKOHBI O0IIEH XUMUH |
1.2. YmMeer npuMeHSTh METOJIUKH MOUCKA, cOOpa U 00pabOTKK MH(OPMAIIMU; OCHOBHBIMU ITPUEMaMU 00pabOTKU U
MPEICTABICHUS SKCIEPUMEHTAIBHBIX TAHHBIX, MTOJYYEHHON U3 Pa3HbIX UCTOYHUKOB; TPUMEHSTh JJIS PEIICHUS MOCTABICHHbIX
3a1a4y
1.3. Bnaneer HaBbIKaMM; HAaBBIKAMU TEOPETHUECKOTO U SKCIIEPUMEHTAILHOTO HCCIeA0BaHNs 00BEKTOB



I/IH[[HKEITOpBI JOCTHXKCHUA KOMIICTCHIIUN

Huouxamopul dmanwvt hopmuposanus é npoyecce 0c60eHUA OUCUUNTIUHDL
oocmudiceHus (vkazamws ece memol uz PI1J])
KOMnemeHuyuu Jexyuu Ilpakmuueckue Jlabopamopnvie Kypcoeoit npoekm Haumenosarue
3anamusa, 1adbopamopi 3anAmuA (paboma) OUEHOUHOZ0 Cpedcmea
nPAKMuKym
OIIK-1.1 Tema 1, Tema | ..... He | Tema 1, Tema 2, Tema | He npedycmompenwvt | Jlabopamopnas paboma
2, Tema 3, npeoycmompenst 3, Tema 4, Tema 5 Tecm
Tema 4, Tema Tema-6
5 Tema-6
OIIK-1.2 Tema 1, Tema | He npedycmompenvt | Tema 1, Tema 2, Tema | He npedycmompenwt | Jlabopamopuasa paboma
2, Tema 3, 3, Tema 4, Tema 5 Tecm
Tema 4, Tema Tema-6
5 Tema-6
OIlK-1.3 Tema 1, Tema | He npedycmompenwvt | Tema 1, Tema 2, Tema | He npedycmompenwvt | Jlabopamopnas pavoma
2, Tema 3, 3, Tema 4, Tema 5 Tecm
Tema 4, Tema Tema-6
5 Tema-6




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ouenounvie cpeocmea | Kon-eo Min, éannoe Max, oannoe
(bazoeulii (nosvluieHHblil
YPO6EHb) YPOB8EHb)
Jlabopamopnas paboma 4 12 20
Tecm 1 12 20
3auem
Hmozo: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onieHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTJIIMYHO» BBICTABISIETCA CTYJIEHTY, €CJIH TEOpPETHUECKOe
coJiep>kaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 Mpo0esyoB; McYepHbIBaoLIE,
[IOCJIEIOBATENIPHO, YETKO M JIOTMYECKH CTPOWHO H3JIaraeT Marepual;
CBOOOJHO CIIPaBISIETCs C 3ajJadyaMM, BOIPOCAMU W APYIMMH BHIAMH
MIPUMEHEHUS 3HAHW; HCIOJB3yeT B OTBETE JOMOJHUTENBHBIN MaTepuan
BCE NPENyCMOTPEHHBIC MPOrPaMMOM 3allaHHs BBIIOJHEHbI, Ka4eCTBO HX
BBIMIOJIHEHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCUMaJbHOMY;
aHAJIM3UPYET TOJIyYEHHBIE pe3yJIbTaThl; MPOSIBIAET CaMOCTOSTENbHOCTD
TIpH BBIIOJTHEHUH 33 JaHUH

74 - 86

Xopo1o
(3auTeHO)

OLEeHKa «XOpOILO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUECKOE
collep)KaHHEe Kypca OCBOSHO IIOJTHOCTHIO, HEOOXOIWMBIC IPAKTUIECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoii oOydeHusl y4deOHbIe 3aJaHUs BBHITIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHUSI JOCTATOYHO BbICOKOE. CTYIEHT TBEPAO 3HAET Marepual,
rpaMOTHO M MO CYUIECTBY M3Jlarae€T €ro, He JONYyCKas CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 -73

VY nosnersopu
TEIBLHO
(3auTeHo)

OueHka  «yIOBIETBOPUTENIBHO»  BBICTABISETCS  CTYIEHTY,  €CIU
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENbl He
HOCSAT CYIIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO TPEIYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHN i BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha MOCTAaBJICHHBIA BOIPOC CTYJEHT AOMYCKAE€T HETOUHOCTH, HEIOCTATOYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKON
I10CJIEI0BATEIbHOCTH B U3JI0KEHUU IIPOTPAMMHOI0 MaTEpHAIIA.

Onenka «3aUTEHOY
CTYJEHTY, €CJIH OTBETHI
TeMaM JUCHUIIIINHBI

JIOTHYCCKH

HC3HAYUTCIIBHBIC HCA0OYCThI
TaKHe
CaMOCTOSATCIIBHOT'O

CTYyJICHTA,

OIINOKY U TIp

BBICTaBJISICTCS
Ha BOMPOCHI IO
MIOCJICTOBATENIBHEI,
JIOIyCKaloTCA
B OTBETE
OTCYTCTBUE

peueBbie

H3JI03KEHBI,

Kak
BBIBOJIA,

Huxe 60

Heynosnersop
UTENNBHO
(He3aureHo)

OLeHKa «HEYJOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTY, €CIM OH HE
3HAaeT 3HAUUTENBHOM YacTHM NPOrpaMMHOIO MaTepuana, JOMyCKaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSMU
BBHITIOJIHSIET ~— TIpaKTHUYeCKHe  paboThl, HEOOXOAMMBIE  IMPAKTHYCCKHE
KOMIIETEHIIMK He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
mporpaMMoii o0ydeHusi y4eOHBIX 3aJaHW{ HE BBITIOJHEHO, KauecTBO HX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aiyioB, OJIM3KIM K MUHUMAJIBHOMY

OneHka «He

CTYIEHTY, €ClIH

3a4TEHO»
CTYJIEHT

BBICTABJIACTCA
HC 3HACT

OCHOBHBIX TOHSTHH TEMBEI JWCIUITIIINHBI,

HEC OTBCYACT

Ha JOOIIOJIHUTCIBHBIC U

HaBOJAIIMWEC BOIIPOCHI MPETIOJaBaTCIIA.




KpaTkasi XxapakTepucTHKA OIIeHOYHBIX CPeACTBA
KpaTkasi xapakTepucTiuKa olleHOYHbIX CPeACTBA

MO3BOJISAIONIAs ABTOMATU3HPOBATH MIPOLIEIYPY
U3MCPCHHS YPOBHSA 3HAHUH W  yMCHUH
00ydJaromerocs.

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| oueHounoz2o cpeocmea OUeHOUHO20
cpeocmea cpeocmea 6 (honoe
1 2 3 4
1. |JlaGopatopnas |DTo BUJ y4eOHOH pabOThHI, LEIbI0 KOTOPOU|Tembl
pabora SBIISETCS U3y4YeHUE (uccnenoBaHue,|1ab0OPaATOPHBIX
U3MEpPEHHE) XapaKTEepPUCTUK JTabopaTopHOTro[padoT,
OoOBEKTA. KOHTPOJIbHBIE
[lens naboOpaTOpPHBIX 3aHSTHH:  OCBOEHHUE|BOIPOCHI O TEME
M3y4aeMou y4ueOHOI JUCUUIUINHBL; | J1a00paTOPHOM
NpUOOPETEHUE  HABBIKOB  IMPAKTUYECKOIO|pabOoThl, BOIPOCHI
NPUMEHEHUsI 3HAHUW YYeOHOM AMCIUIUIMHBI|K KOJJIOKBUYMY
(AMCIUTIIINH) c HCTOJIb30BAaHUEM
TEXHUUYECKUX CPEACTB U (WIK) 000py10BaHUS
2. |[Ipaktuueckoe |He mpemycMoTpeHsl
3aHSTHE
3. |Tecr Cucrema CTaHZAPTU3MPOBAaHHBIX 3adaHuil, POHA  TECTOBBIX

3aJlaHuH




MunucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deaeparuu
HmxHekaMCKUN XMMUKO-TEXHOJIOTHIECKANA HHCTUTYT ((rtrain)
(denepanbHOro TOCyJapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHUs
«Ka3aHCKkui HalIMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Daxkynrvmem TEXHOJIOTUYECKUMN

Kageopa OO111ei XUMUU U OMOTEXHOJIOTHH
Hamnpagiienue noaroToBku 09.03.01 MudopmaTrka ¥ BHIYUCTUTETbHAS
TEXHHUKA
[Tpodunb «ABTOMATU3UPOBAHHBIE CUCTEMBbI 00Pa0OTKHU
HH(pOpMAITUU U YIPABICHUS

®dopma 00yueHus: Ounas
Kammdukamms: OakayiaBp
Cemectp 2

VY4eOHbIM MJIaHOM M0 HarpasiaeHuto noaroroBku _ 09.03.01 MudbopmaTuka u
BBIYUCJIMTCJIbHAA TCXHHUKA AJIA 06yqa}oumx051 npecayCMOTpCHO IIPOBCACHUC
Ha60paTOpHI)IX 3aHITHH I10 AUCHUITIIIMHE _O6Hlaﬂ XUMHMUSL.

JlaGopaTopuasi padora Nel. IIpurorosiieHre pacTBOPOB 3aJaHHOM KOHLECHTPALUU
(mema nabopamopuoii pabomot)
1. TlpuBonsTcst TEOpETUUYECKHIE BOMPOCHI JJIsi OJTOTOBKH K JJAOOPaTOpHOil paboTe

1. Kaxyro maccy meanoro kymopoca (CuS04  SH20) HykHO B3sTh Jutst ipurotoieHus 500
cM® pacTBopa cynbdhata Mean ¢ o = 14,00%?

2. 13 200 r 25,00%-H0r0 pactBopa npu oxyaxacHuu Beiaennnock 50 r conu. Yemy paBHa
MaccoBast 10Jisl COJIM B OXJIaKJEHHOM pacTBope?

3. Bbruucnure MOJSAPHYIO KOHLIEHTPAILMIO, MOJISPHYIO KOHIEHTPAlMI0 SKBHUBAJICHTA U
MOJISUTbHYIO KOHIeHTparuio 17,40%-Horo pacTBopa cepHOM KHCIOTHI (IJIOTHOCTH pacTBOpa
HaluTe B MPUIIOKEHUN).

4. Cmemamu 0,5 nv® m 1 1aM® pacTBOpOB T'MAPOKCHIA HATPUS C MOJSPHBIMH
KOHIIEHTPAIMAMU COOTBETCTBEHHO 2 MONL/AM® U 3 Monw/mm®. Ompejenute TUTP KOHEYHOTO
pacTBopa.

5. Kakyro Maccy Kaaus Hafgo 106aBuTh kK 500 cM3 BosIbI, 4TO6BI MOTYUHTH PACTBOP LIENOUH
C MOJIAPHOM KOHIEHTparuei 0,2 Moms/qv>?

JlaboparopHas pabora Ne2. Peakiuu HOHHOTO OOMEHa
mema 1abopamopuoi pabomot)
2. IlpuBoasarcst TeopeTHYECKHE BOPOCHI JJIsl IIOATOTOBKH K Ja00paTopHOii paboTe
1. CocraBbTe MOJIGKYJISIPHBIE W MOJICKYJISIPHO — HOHHBIC YPaBHCHHS PEAKIIHIA
B3aUMOJICUCTBUS MEXKY:
a) xiopunom skenesa (II1) u ruagpoxcugom Gapus;
0) CeIeHUTOM HATPHs M CEPHOM KHUCIIOTOM;
B) TUJIPOKCHUJIOM CTPOHIIUS U XPOMOBOM KUCIIOTOM;
r) pocdopHoit kucnoro u HuTpaTroM kodansta (I1);
1) cuJIMKaToM Hatpud U xyuopuaoMm unaus (I1).
2. CocraBbTe MOJICKYJISIPHBIC YpaBHEHUS PEAKIMi, KOTOPBIC BBIPAKAIOTCS HWOHHO-




MOJICKYJISIPHBIMH YPaBHCHHUSIMH

a) Zn(OH), + 20H" = Zn02* + 2H,0

6) Cr3* + 3CN" = Cr(CN);

B) H" + NO2 = HNO>

3. HamwmmmumTe ypaBHEHHS CTYNMEHYaTOH JTUCCOIMAIMM W BBIPAKEHUS KOHCTAHT
JMCCOLMALINY ClIeaAyromuX kuciaoT u ocHoBauuii: H3BO3, HIO4, HoS, Fe(OH)2, Sn(OH)s, Sr(OH):>.
CpaBHUTE 3HAYCHHS] KOHCTAHT JHMCCOIMAIIMM M YKXKHTEC CaMyl CHJIBHYIO KHCIOTY W camoe
CUWJIBHOE OCHOBAHHE.

4. OnpenenuTte, BBIMAJACT JU OCAZAO0K COJIM IPHU CIIMBAHHHM PAaBHBIX 00OBEMOB PacTBOPOB
MnCl; u K2SeOs ¢ momspusiME KonueHTpammsamu 0,005 mons/mve. CTemeHH MUCCONUALMH
MnNCI; u K2SeO3 npuHAT, paBHBIMH €IHHHMIIE.

5. K 0,12 mm® pactBopa ruapara ammuaka ¢ mMaccoBoii goneit 19,80 % (p = 960 r/nm’)
no6asmwn 0,33 1M° a30THOM KHCIOTHI ¢ MaccoBoit goieit 25,00 % (p=1150 F/,I[Mg). Onpenenure
MOJIIPHYIO KOHIIEHTPAIIMIO SKBUBAJICHTA COJIU B KOHEUHOM PacTBOPE.

JlabopaTtopHas pabota Ne3. OKMCIUTEIEHO — BOCCTAHOBUTEILHBIC PEAKIIUU
3. IlpuBomsaTcs TeopeTHyecKre BOIPOCHI I TIOJTOTOBKH K JJAOOpaTOPHOM padboTe
1.Cpenn mpemnokeHHbix peaktuBoB KMnOs; NaNOgz; Jo (Boma); Mg; HNO;3p); KBr
HaWTH:

a) OKHUCJIMTEIIb;

0) BOCCTAaHOBUTEIIb;

B) BEIIECTBA, 00J1a/1al0IINE OKUCIIUTEIIHPHO-BOCCTAHOBUTEIIBHOMN JIBOHCTBEHHOCTHIO.

2. IlpeanoXuTh Kakue BO3MOKHBI OKHCIUTEIHHO-BOCCTAHOBUTEILHON PEaKIUH.

3. CocTaBUTh YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMHU, UCIIOJIb3YsI HOHHO-
a5eKTpoHHBbIN MeTo . Onpeaenuts Tvn OBP. [l kaxoro noaymporuecca noJb3ysach Tabaunamu,
HaiTH 3HAYE€HUS CTAaHAAPTHBIX OKUCIUTEIbHO- BOCCTAHOBUTENIBHBIX TOTEHIIUAIOB.

4. Caenatb BBIBOJ, 00 OKUCITUTEIBHBIX CBOMCTBAX BEIIECTB.

JlaGoparopHas pabota Ned Xumuyeckue CBOMCTBA MapraHiia U ero

COEIMHEHUI

[TpuBOasTCS TEOpETHUECKHE BOTIPOCHI JIJIs IIOATOTOBKU K Ja00paTopHOiA paboTte

Kak M3MEHSIOTCSI KHCIOTHO-OCHOBHBIE CBOMCTBa OKCHAOB B psiay: MnO, Mn;Os, MnOg,

MnOs, Mn20O7?

6. 2. Kakyro peakumro cpensl umeer pactBop cyibdara Mn(ll)? OrBer obocHOBaTh, Hammcas
COOTBETCTBYIOIIHE PEAKITUH.

7. 3. CocrtaBuTh ypaBHEHHME OKHCIMTEIBHO-BOCCTAHOBUTENIBHBIX pEAKLIMH, ONpeAenuTh
OKHCIIUTEIb, BOCCTAHOBUTENB; NOA0OpaTh KOAPQPUIMEHTHI, UCHONb3YsI HOHHO-3JIEKTPOHHbII
Ccrocoo:

8. a) MnO2+KCIO3ztKOH — KoMnOgs + ...,

9. 0) Cr2(SO4)3+tKMnO4+KOH — K2CrOst ...,

10. B) NaJ+MnO2+H2S04 — Jot ...

11. 4. Kakoit 00beM cepoBoioposa (H.y.) HeoOXxoaumMo B3sTh a1t oOectiBeunBanus 200 v 0,1M
pacTBopa nmepMaHraHara Kaimusi?

12. 5. Ckonpko TpaMMOB HUTpHTa Hatpusi coepkanock B 400r pactBopa NaNOz, eciau s ero
okucienus: norpedosanoch 2 jurpa 0,02M pactBopa mepmanranara kainus. OmnpenenuTsb
MAacCOBYIO JIOJIFO HUTpaTa HaTpHsl B pacTBOPE.

o s

Marepuanbl 1a00paTOPHBIX pabOT MPHUBEACHBI B METOAMYECKOM YyKa3aHWH,
pa3zpaboTaHHOM Ha Kadenpe
ITepeuncnute ®UO Bcex aBtopoB.M.B. UYepkuna, C.B.Bpouna, T.U.
JlorunoBa.- «CBOWCTBA J| SJIEMEHTOB U MX COCIUHEHUH : METOJI. yKa3 ISl CaMOCT.
pab./»: T'opon. Hwxkuexkamck HXTU— UznarensctBo, 2012. KonuuecTBO CTpaHMIL.-
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Matepuaibl 1a00paTOpPHBIX pa0dOT MPHUBEACHBI B METOJAMYECKOM yKa3aHWH,
pa3zpaboTaHHOM Ha Kadenpe:«PacTBOpBI M peaKIuu MOHHOTO 0OMEHa B pacTBOpax

AIIEKTPOIUTOB»: ydeOHOE nocobue : BnosuHa, 0.C. ['puropnesa.-
Hwmwxnexkamck: HXTH, 2017.-94 ¢

Kpurtepuu onieHKH j1a00paTOPHBIX PadoT

I[Ipy  nmoaroroBke K  JlaboparopHoid  paboTe 1O  JUCUUILIMHE
« » B CEeMECTpe CTYJIEHT JOJDKEH
BBITIOJHUTD CJIEAYIOIINE BUIBI paboT:

MunuMajbHblil | MakcUMaJIbLHbBIH
Buabi pador
0aJsLx 0asx

CamocrosiTenbHas npopaboTka
TEOPETUIECKOTO MaTepuana K 2 3
nabopatopHoit pabote
O3HAaKOMIIEHHE C YCTAHOBKOM, MprOOpOM,
METOJMKON BBIMOJIHEHHUS J1aOOpaTOPHOU 2 3
paboThI
Brimonnenue HE00X0IUMOTO 9 4
HKCIIEPUMEHTA
O6paboTka pe3yabTaTOB HMCCICAOBAHUSA, 3 5
MOCTpOEHUE TpadUKOB
AHanu3 pe3ynbTaTOB HCCIEAOBAHUS U 3 5
BBIBOJI 110 paboTe

UTOIO : 12 20

Takum oOpazoM, kaxmaas jabopaTopHasi paboTa OIIEHMBAETCS MUHUMYM B 12
6anoB, makcumyM B 20 GamnoB. Ilocne BbIMOMHEHUS BCeX pabOT PacCUUTHIBACTCS
UTOTOBBIN 0T MO TAHHOMY OIIEHOYHOMY CPEJICTBY, Kak cpeaHee apupmeTnyeckoe
0 BCEM JIaDOpaTOPHBIM padboTam.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prsinan)
benepanbHOro rocyAapCTBEHHOTO OI0/I)KETHOTO 00Pa30BaATENBLHOTO YUPEXKICHUS
BBICIIETO 00pa30BaHuUs
«Ka3aHCKkui HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem ____TEXHOIOTUYECKUN

Kageopa __OO61eii xumMuu u_OUOTEXHOJIOTUU

HampaBnenune mnoaroroBku  09.03.01 HMubopMaTthka ¥ BBIYUCIUTEIILHAS
TEXHUKA
[Ipoduns «ABTOMATH3MPOBAHHBIC CHUCTEMbI  00pabOTKM  MHGpOpMAIUKW U

YIPABJICHUS
dopma oOydIeHUS: Ounas
KBanudukanus: OakasaBp
Cemectp 2

VY4eOHbIM MIIaHOM 10 HampapieHuto noAarotoBku 09.03.01 MudbopmaTtuka u
BBIYUCIUTEIbHASL TEXHHUKA

s oOy4aronuxcsi He MPeayCMOTPEHO MPOBEACHUE MPAKTUYECKUX 3aHATHM 110
mucrurinHe O0mmas XumMus B 2 CEMECTpe.




MuHHCTEPCTBO HAYKU U BBICIIET0 oOpa3oBaHus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OO IPKETHOTO 00pa30BaTEILHOTO YUPESKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynvmem TEXHOIOTMYECKUI

Kageopa OXBT
18.03.01 «Xumuuecka

Harmpasnenue:
09.03.01 I/IHd)ODMaTI/IKa H «XUMHYECKask TEXHOJ
BBIYUCIIUTEIILHAS TEXHUKA BbICOKOMOIICK Y IAPHDL
[Tpodunnb: « ABTOMaTHU3MPOBAHHBIC
CUCTEMBI 00padOTKH
“H(pOpMAITUU U yIIPaBICHUI»
®dopma oOydeHUS: Ounas,
KBanudukanus: Oakamnasp
Cemectp 2

TecT nis 3auera
1o auciuIuinHe (Moayito) OOmmas Xumus

Bapuant Ne 1 3

1. 1. HauGombmyro maccy (B rpaMmax) uMeeT 1 MoIb BelecTsa
1) CaCO3z 2) NaNO33)Fe203 4)Cr2Ss3
2.  CnocoOGHOCTh MPUHHMMATH IEKTPOHBI aTOMOM 3JI€MEHTa YBEIMYUBACTCA B PALY C
MOPSIKOBBIMH HOMEpaMu
1) 16,20 2)6,11 3)12,17 4)9,10
3. DHeprus HOHU3AIMH C YBEJIMYEHUEM ITEPHOJIa
1) yBenuuuBaercs 2) yMEHBILIAETCS 3) He u3MeHseTcs
4. Conb, KOTOpast TUAPOJIU3YETCST HE M0 KATUOHY,- 3TO
1) CH3COONa 2)NH4Cl 3)AICI3 4)CuSO4
5.Paguyc aToma ¢ yBeIMUeHHEM TIepruoaa
1) yBenuuuBaercs 2) yMEHBILIAETCS 3) He u3MeHseTcs
6. Jlns yBenmu4eHHsi CKOPOCTH peakluu B 729 pa3 (TemnepaTypHbId KodhULIUEHT
pasen 3), Temmeparypy (° C ) razoo6pasHoii cMecH ciieayeT MOBBICUTh Ha
1) 24 2)30 3)60 4)100
7. Kakyro 271eKTpOHHYIO KOH(UTYpaIMIo KMEET aTOM HauboJiee akTUBHOTO MeTaia?

1) 1s22s22p? 2) 1s22522p°%3s?

3) 152252 4) 1s22s22p%3s23p*

8. BBICHIYIO CTCIICHb OKUCJICHUS MapraHel NposABIISACT B COCAUMHCHUN
1) KMnO;4 2) MnO; 3) KoMnOx4 4) MnSO,

9. B amMmuake u xyopuzie 6apusi XuMU4ecKasi CBsi3b COOTBETCTBEHHO
1) woHHas M KOBAJICHTHAS MOJISIPHAS
2) KOBAJICHTHAs MOJISIPHAs U HOHHAS
3) KoBaJIeHTHAas HEMOJSIPHAS ¥ METAJUTHYEeCKast
4) KOBaJCHTHAs HEMOJSPHAs U HOHHAS

10. MosnekynspHOE CTPOEHHUE UMEET
1) Clz 2) CaO 3) ZnCl> 4) NaBr



OCHOBHOW KOMIUIEKT TECTOBBIX JK3aMCHAITMOHHBIX 3aJaHUN HAXOIUTCS B
MOJYJIbHON 00BEKTHO-OPHUEHTUPOBAHHON TuHamMHueckor yueOHoi cpene — MOO-
DLE (https://moodle.nchti.ru/).

K xomnnexmy sK3ameHayuoHHbLIX MeCcmo8 Npuiazaromcsi papadomarnHvle
npenooasamenem Kpumepuu OYeHKu no OUCYUnIuHe 8 6annax (6 coomeemcmeuu ¢
nonooicenuem o bPC).

Hanpumep, maxcumanvnoe ronuuecmgo 6annos sa mecmuposarue 20.
Tecmuposanue nposooumcs 6 cpede 31eKMpPOHHO20 mecmuposanus. bank
mecmogvix 3adanuti codepxcum 250 eonpocos. Bvlbopka 0nsi mecmupyemozo
cooepacum 20 8onpocos no memam, 2eHepupyemvix Cayyaunvim oopazom. Popmol
3A0aHUl. 3aKpblmble, OMKpPbIMble, HaA YNopsaooyeHue, Ha coomeemcmaue. Tecmosobie
3a0aHus cooepaicam meopemuieckue BOnpocChl, pAcuemHvle U aHAIUMUYecKue
3a0aHusl.

Pezynomamer mecmuposanuss omoodpascaromes 6 20 bannvhou wixane. /s
VCNeuHo20 NPOXOHCOeHUsT MeCMUPOBAHUS He0DX00uMo coams mecm Ha 12 6annos
u bonee.

KpuTtepumn omieHKH TeCTOB

Kakplii mpaBUIIbHBIN OTBET HA BOIIPOC B TecTe— 1 Oat.

Kaxxnprit HenmpaBuiibHBIN 0TBET — 0 6asIoB.

Pemienue 3aaun: olleHUBAeTCs X0 PELICHHS U MPAaBUIIBHOCTh YHCIEHHOTO OTBETA. 3a/1a4ya
OLICHUBAETCS B COOTBETCTBUH C YPOBHEM CIIOKHOCTH.

HaGpanHoe xonuuecTBO OayloB MPHUBOAMTCA K MAaKCHUMaJIbHOMY B IPOLEHTHOM
BBIPQXEHHH, T.€. CTyJEeHT HaOpan 24 Ganna u3 28 BO3MOXKHBIX. JTO cocrasisieT 86%. IlepeBon
IPOIIEHTOB TECTA B YETHIPEXOAIBHYIO CUCTEMY CIIEYIOLIAst:

[IpoueHT <61 6172 73 - 86 87 — 100
Bl
Baminr <12 12,2- 14,6- 17,4-20
14,4 17,2
Orenka Tect HE 3 4 5
CIlaH

3 BapuaHTOB DK3aMEHALMOHHBIX TECTOB JOIKHO OBITH HE MEHEe 2-X, B
KaXJOM BapuaHTE€ — HE MEHee 25 TECTOBBIX 3aJaHui (BOMPOCOB, 3a7ay U T.I.), U3
HUX He MeHee 10 3amannii Ha MPOBEPKY 3HAHUIA, HE MEHEE 5 BOIIPOCOB Ha MPOBEPKY
YMEHUU, HE MEHEE 5 BOIPOCOB Ha NMPOBEPKY HABBIKOB.


https://moodle.nchti.ru/
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