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1. Crpykrypa u o0masi TpyA0eMKOCTb IM CHHUIIJIMHbI
Obwas mpyooemkocms OUCYUNTUHBL 8 3AUEMHbIX eOUHUYAX -3, AKAOeMUYECKUX YaAcax -

108
Ounas hopma o0ydeHUs

Kypc 5

Cemectp 9

Jlexuuu 18

IIpakTrueckue (CeMHUHAPCKUE) 3aHATHS 18

JlaboparopHbie 3aHATHS -

Koncynpranun

Htoro aymuTOpHBIX 3aHITHI 36

CamocTosTenbHas pabora 36

Kypcogras pabora -

®opmMa KOHTPOJIS

JK3aMeH
3a4CT +
OO0111€€ KOJIMYECTBO YaCOB 72

2. Llean ocBOeHHS TUCHUILIUHBI

Huctmmuimaa «Meronuka OOy4eHHs MIKOJIBHHKOB PEIICHUI0 PACYETHBIX 3334 10
XUMHUN» TpU3BaHa O0ecreYuTh NPOPECCHOHATBbHYIO IOJATOTOBKY CTYAEHTOB B KauyecTBe
yauTened XUMUU 0011e00pa3oBaTeIbHbIX yUeOHBIX 3aBeieHni. LlenssMu 0CBOCHUS THUCITUTUTUHBI
«MeTtoanka 00y4eHUs IKOJIBHUKOB PEIIEHUI0 PACUETHBIX 3314 IO XUMUU» SBIISIOTCS:
- O3HAaKOMJIEHHE CTYIEHTOB C THIIAMH XWMHYECKHX 3aJ7ad, HCIOJIb3YeMbIX B 0a30BOM H
npodMILHOM Kypcax XUMHUHU;
- ¢opmupoBaHue meaarora-npodeccuoHana, CocOOHOTO HAYYHTh PEIICHUIO PACUETHBIX 3a/1ad
y4aluxcst Ha ypokax XMMHUU 6a30BOro U Mpo(QHILHOIO YPOBHEIH;
- O3HAaKOMJICHHE CTYJIEHTOB C PEKOMEHJAIMSIMHU 10 OPTaHU3aI[MH OJIMMITHA]] IIKOJIEHUKOB IO
XMMHUU U OLIEHUBAHMIO pEIEHUM ONMMIUaIHBIX 3ajaHuil pasnuyHoro yposHs. (IIC: 01.001
IMexparor (megaroruyeckasi AesiTeIbHOCTH B JOIIKOJIBHOM, HA4YaJbHOM 001IleM, OCHOBHOM
o0memM, cpeaHem o0meM oOpa3oBaHuu) (BocnuTartedab, yuurTeab); 1.003 Ilemaror
JOMOJTHUTEJILHOTO oOpa3oBanusi jaereii m B3pociblx; 01.004 Ilemaror mpodeccHOHATLHOTO
o0yueHusi, NPOGecCHOHAILHOIO O00pPa30BAHUSA M JAONOJHHUTEJbHOI0 TPodeccCHOHAIBHOIO
o0pa3oBaHusl.

3. Mecro qucuuminnsl B ctpykrype OIIOII 6axaraspuama
HucuuruinHa «Mertonuka oOydyeHHsI IIKOJBHUKOB PEIICHHIO Pacu€THBIX 3ajad o
XUMHUNY sBIsieTcs nucuuruinHoi 1o Beioopy B1.B.J1.04.01, otHOcuTCs K "actu, popMuUpyemMoit
YYaCTHHKAaMHU 00pa30BaTEIbHBIX OTHOILICHHH.

[IporpamMma kypca «Metoauka 00y4eHHs MIKOJbHUKOB PEHICHUIO PACYETHBIX 3a7ad MO
XUMHN» TIpeHa3HaueHa JJs 6akanaBpoB S5 Kypca mo HampasieHuto 44.03.05 Ilemarornueckoe
obpazoBanue (¢ IByMs MpoUIsIMU IMOATOTOBKH). B mporiecce n3ydenns: yaeOHON TUCIIUTUIMHBI
CTYAEHTHI MOITy4atoT Oa3uCHBbIE 3HAHUS, HEOOXOAUMBIE IS JYYIIEro MOHUMAHUS U YCBOEHHS
yueOHOro MaTepuaia Mo BCEM XHMHUYECKUM TUCIHIUIMHAM, a TaKKe METOAMKE IMpenoJiaBaHus
XUMHH, U YCTIEUTHOTO MPOXO0KAEHUS Me1arornueckoi IpakTHKH.
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IIpy ocBoeHMM JaHHOM JUCHMIUIMHBI CTYAEHT CMOXET IPOJAEMOHCTPUPOBATH
0006meHHbIe Tpya0Bbie GyHKIUH (TD):

v' Tlemaroruyeckasi JesTEIBHOCTD M0 MPOSKTUPOBAHUIO M PeATM3aliid 00pa30BaTeIbHOrO
nporecca B 00pa30BaTENIbHBIX OPraHU3alUsAX JOLIKOJBHOI'O, HAyaJbHOIO OOILero,
OCHOBHOT'O O0IIIEro, CpeTHEro 001Iero 0opa3zoBaHus

v' Tlemarorudeckasi [esTEIbHOCTh IO TMPOCKTHPOBAHHIO U PEATU3AlMHA  OCHOBHBIX
0011e00pa30BaTEIbHBIX NPOTPaMM

v’ IlpemogaBaHue 0O  MporpaMmaM  MPOPECCHOHATLHOTO  OOY4YEHHs,  CPEIHEro
npodeccuonansHoro obpazoBanus (CIIO) u AOMOTHUTENBHBIM MPOodecCHOHATEHBIM
nporpammam (/II1IT), opueHTHPOBaHHBIM HAa COOTBETCTBYIOLIMN YPOBEHb KBATH(PUKALIUU

v’ Opranuzands ¥ TPOBEJEeHHE Y4eOHO-TIPOM3BOJCTBEHHOTO MpPOIECCa MPU peaTU3aliu
00pa30BaTeNbHBIX IPOrPaMM Pa3IMYHOI0 YPOBHS M HAIIPABICHHOCTH

v OpraHu3anioHHO-TIEIArOTHYECKOE COMPOBOKIECHHE TPYIIBI (Kypca) 00ydYaroIuxcst 1o
nporpammam CIIO.

Jlia ocBOeHUs TUCUUILUIMHBI «MeTonrka o0ydyeHus MKOJIbHUKOB PEIICHUI0 PACUETHBIX
3aJa4 MO XUMHM» CTYJCHTbl HCHOJb3YIOT 3HAHMS, YMEHHMS M CIIOCOOBI JesTEIbHOCTH,
chopMupoBaHHble B xojae u3yueHus gucuumuinH - «llcuxomorus»,  «llemarorukay,
«Matematuka», «®Pu3nka», a TaKkKe XUMHUYECKHX JUCLUIUIMH HPOPECCHOHAIBHOTO IMKIIA
«O6mas xumusy, «Heopranndeckas xumus», «Pusndeckas XuMus», «OpraHundeckas XUMUsD».

B cBoro ouepens, aucuuiuinHa «MeTtoauka OOy4YeHMs ILIKOJBHUKOB PELICHUIO
pacu€THBIX 3aa4y O XHUMHH» COJCPXKHUT JIOTOJHUTENbHBIE HMH(QOPMALMOHHBIE H
METOJOJIOTUYECKUE TIOAXOABl JUISl OCYLIECTBJICHHs JEATEIBHOCTH CTYIEHTOB BO BpeMs
NeAarorn4eckon MpakTUKH, a TAK)KE MPH MOATOTOBKE BBITYCKHBIX KBaTU(UKALMOHHBIX padoT.

Jlnst ocBOeHUs JaHHOW yueOHOoM aucuuiuinHel (Y1) CTyAeHT H0JKeH
3HATB. OCHOBHBIE MTOHATHS, 3aKOHBI M TEOPUU OOLIEH, HEOPraHMYECKOH U OPraHU4eCKONH XUMHH;
YMerb: DOpPOBOAWTH COOTBETCTBYIOUIME MATEMAaTHUYECKHUE BBIYHUCIEHUS;  I0JIb30BATHCS
OOLIENPUHATHIMU clIoco0amMH 0003HaueHus1 (PU3UKO-XUMHUECKUX BEJIUYUH,

BuajgeTs: HaBbBIKaMU COCTaBJICHUs YPAaBHEHNN XUMUUYECKUX PEAKLIUN.
4. TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS TUCHHUIIMHBI
(koMmeTeHIMH 00y4aLIErocs, popMupyembie B pe3yJibTaTe 0CBOCHHS
AMCUUIJIMHBI)

B pesynbraTe OCBOEHUS IUCHMIUIMHBI Yy CTYJEHTa JOJDKHBI OBITh C(HOPMHPOBAHBI
CIIEyIOIINE KOMIETEHIINU:

OIIK-3: Cnoco0GeH OpraHM30BbIBaTb COBMECTHYIO M HHAMBUAYAJIbHYIO Y4YEOHYIO MU
BOCIHUTATEIbHYIO JIEATEIBHOCTh OOYYaAIOUIMXCS, B TOM YHUCIE C OCOOBIMU 00pa3oBaTEIbHBIMU
NOTPeOHOCTSIMH, B COOTBETCTBHM C TpeOOBaHMAMHU (pelepalbHbIX TOCYJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAPTOB)

WNupukatops! goctmkenuns komnerenimu OITK-3:

NOIIK-3.1. 3HaTh HOPMAaTUBHO-NPABOBBIE, IICUXOJIOTMYECKHE M MEAATOTHYECKUE
3aKOHOMEPHOCTH U MPUHIUIIBI OpraHU3allii COBMECTHOM M MHMBUyaIbHOU yueOHOU U
BOCIIUTATENIbHOM  JEATEIBHOCTH  OOy4aroIluxcs, B TOM YHCIE€ C OCOOBIMHU
00pa3oBaTeNbHBIMM ~ TOTPEOHOCTSIMH;  OCHOBHBIE  3aKOHOMEPHOCTH  BO3pPaCTHOTO
pa3BUTHSA, CTaAUM U KPU3HUCHI Pa3BUTHS, COLUAIM3ALMS JIMYHOCTH, WHAUKATOPHI
WHAUBUAYAJIbHBIX OCOOCHHOCTEH TPaeKTOpUM >KU3HM;, TEOPUI0 U TEXHOJOTHUHU YydeTa
BO3PACTHBIX OCOOEHHOCTEH 00yUJaIOIINXCs

NOIIK-3.2. YMmeTb omnpenensiTh W pealn30BbIBaTh (OPMbI, METOABI U CPENCTBA IS
OpraHu3alliil COBMECTHOM M MHIMBHIYaJbHOH y4eOHOW M  BOCIMTATEIHLHOU
JESITEeIbHOCTH OOy4arolMXcs, B TOM 4YHCI€ C OCOObIMH  00pa3oBaTeIbHBIMU
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NOTPEOHOCTSIMU B COOTBETCTBHH C TpeOOBaHUAMH (eaepaabHBIX TOCYIapCTBECHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB, TPEOOBAHUSIMH HHKIIO3UBHOTO 00pa30BaHUs
NOIIK-3.3. Brnagers 00pa3oBaTeIbHBIMH TEXHOJOTHSIMH OpPIaHU3AIMH COBMECTHOW WU
WHIUBUIyaJIbHOW y9eOHOH U BOCITUTATEIHHOM
JNESATEIIbHOCTH  OOYYaroMIMXCs, B TOM 4HCIE C OCOObIMH 00pa3oBaTEIbHBIMU
MOTPEOHOCTSIMU B COOTBETCTBUM C TpeOOBaHUSAMHU (eepalibHBIX T'OCYAapCTBEHHBIX
00pa30BaTeNbHBIX CTAaHAAPTOB, TPEOOBAHHUSIMI HHKIIFO3UBHOTO 00pa30BaHUs
OIIK-8: Cnoco0eH OCYHIECTBIATh IEIaroTHYECKyl0 JesATEeIbHOCTh Ha OCHOBE
CIIELUATbHBIX HAYYHBIX 3HAHUM

Nunukatopsr noctmwxeHus kommnerenuuu OITK-8:

— 3HAaTh MCTOPHUIO, TEOPHIO, 3aKOHOMEPHOCTH U TMPHUHIMUIIBI TIOCTPOCHUS U
(YHKITMOHHPOBAHMS 00Pa30BATEIbHBIX (TIEIArOTUYECKUX) CHUCTEM, pPOJIb M MECTO
o0pa3oBaHMs B )KH3HU JIMYHOCTU U OOILIECTBA; KyJIbTYpPHO-UCTOPUUYECKHE, HOPMATHBHO-
MPaBOBbIE, AKCHOJOTUYECKHE, AITHUYECKUE, MEIUKO-OMOJIOTMYECKUE, IPrOHOMHYECKUE,
MICUXOJIOTMYECKUE OCHOBBI  (BKJIIOYas 3aKOHOMEPHOCTH, 3aKOHBI, IPUHIIMIIBI)
IeJAarorHyeckKoil  ICATEILHOCTH; KJIACCUYECCKHE M HMHHOBAIMOHHEIC II€JarorudecKue
KOHIEMIUN U TEOPUU; TEOPHH COLMATU3AIUS TNYHOCTH, HHANKATOPBI MHANBUIYaTbHBIX
0CcOOEHHOCTEH TPAeKTOPHIl KU3HH,

— HX BO3MOXHBIE JEBHAIIMU, a TAKXKE OCHOBBI HMX IICHXOJHArHOCTHUKH, OCHOBBI
MICUXOJUAAKTUKH, TMOJIUKYJITYPHOTO OOpa30BaHUS, 3aKOHOMEPHOCTEH TIOBEICHHUS B
COIIMAJIBHBIX CETSIX; 3aKOHBI PAa3BUTHUS JIMYHOCTU M TMPOSBICHUS JTUYHOCTHBIX CBOWCTB,
[ICHUXOJIOTHYECKUE 3aKOHBI EPHOAN3auu B Kpu3ucos passutus (MOIIK-8.1)

— YMETh OCYIIECTBISATH TIEAArorMuecKkoe IIeJIeToJaraHie W periaTh 3aladu
npo¢eCCHOHAIBPHON TIEAarorunuecko JAesiTeIbHOCTH Ha OCHOBE CIEIUATbHBIX HAYYHBIX
3HAHUW; OIEHUBATh PE3YIbTATUBHOCTH COOCTBEHHOW MEJAaroruueckoil AesTeTbHOCTH
(MOIIK-8.2)

— BIAJETh AJITOPUTMAMH M TEXHOJIOTUSAMU OCYIIECTBICHUS MNPOQecCHOHAIBHON
MEeJarOTHYECKOM JIESITEIbHOCTH HAa OCHOBE CIELMAJIbHBIX HAYYHBIX 3HAHWUM; MpUEMaMU
MeJarorndeckoi pedaeKCHy; HaBbIKAMHU Pa3BUTHS Y OOYyYalOIMIUXCs TMO3HABaTEIbHOMN
aKTUBHOCTH,  CAMOCTOSATEIbHOCTH,  HWHHUIMATHBBI,  TBOPYECKUX  CIIOCOOHOCTEH,
(hopMHUPOBaHHS TPAXKIAHCKON TO3HIIMH, CIIOCOOHOCTH K TPYAY U KU3HHM B YCIOBHSIX
COBPEMEHHOT0 MHpa, (QOPMHUPOBAHUS y OOYYAIOIIUXCS KYIbTYphl 3J0POBOTO U
0e3omacHoro oopasa xu3uu (MOTIK-8.3)

IIK-2: CnocoGeH yuacTBOBaTh B pa3pabOTKE OCHOBHBIX U JOMOJTHHUTEIbHBIX
00pa3oBaTeNbHBIX MPOTPaMM, pa3padaThIBaTh OTIEIbHBIE UX KOMIOHEHTHI (B TOM YHCIIE
¢ ucnonpzoBanueM MKT) (ITC:01.001, 01.003, 01.004)

WNuaukaTopsl qocTrxkeHus koMrrereHuu [1K-3:

NIIK-2-1. Pa3pabaTpiBaeT mporpamMmbl y4eOHBIX TPEIMETOB B COOTBETCTBHUH C
HOPMaTHBHO-TIPABOBBIMH aKTaMH B chepe oOpazoBaHus

NIIK-2-2. TIpoekTupyeT MHIWBUIYyadbHbIe 00pa30oBaTelbHBIE MapIIPYThl OCBOCHHS
porpaMM y4eOHBIX MPEIMETOB B COOTBETCTBHUU C 00pa30BaTEIbHBIMU MOTPEOHOCTIMHU
o0yJaromuxcs

NIIK-2-3. OcymiecTBasieT OTOOp IMEJarori4eckux W APYrHUX TEXHOJIOTHH, B TOM
gyucine HUH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX, HCIOJNB3yeMbIX TpU  pa3paboTke
OCHOBHBIX U JIOTIOJTHUTEIILHBIX 00pa30BaTeIbHBIX MTPOTPaMM, U UX SJIEMEHTOB.

OOmuM CpencTBOM KOHTPOJIS SBIISETCS BBEIEHHAs B YHHUBEpPCUTETE OasIbHO-
pPEUTHHTOBas cUCTEMa OLICHKH YCIIEBAaEMOCTH CTYCHTOB HallpaBJIeHUH OakaiaBpHara.
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[Ipu mpoBeneHnn y4eOHBIX 3aHATHI 00ECIIEUMBACTCS PA3BUTHE y OOYUAOLIMXCS
HaBBIKOB KOMaHHOHN pab0Thl, MEKJIMYHOCTHOM KOMMYHHUKAIIMH, IPUHATHUS PELICHUH.
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5. Coz[epmafme H y‘leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTra THCHUIIIMHBI

Hen | Haumeno 3aHgaTus CamMocTosgTeabpHa

elsl | BAaHWe TeM s paboTa

(BonpocoB | Jlex | Ilpaktu | Comepxanu | 4a Ko | Tepeue

), UK | YECKHE e col | Dopmbl CCTBO HE Juep
H3y4aeMbl 3aHATHS KOHTPOJI

X 110 a oas10 KOMIIET | aTypa
AHHOI B eHIUii
THCIHILIH

He

1 | Meroguue | 2 Pemenue 2 | IIpoBepk 3 OIIK-3,
CKUE 3aga4 = IIO a OIIK-8,
TpeOoBaHU TeEMe PpEIIEeHHbI [1K-2
K «MaccoBas X 3a7a4
PEIICHUIO JIOJISI
XUMHUYECK JJIeMEHTa B
UX 3ajad4. XUMHYECKO

M
COCIMHCHHU
U WId B
CMECH»

2 | Maremaru 2 Pemenue 2 | Ilpoepk 3 OIIK-3,
YECKHE 3aJa4 10 a OIIK-8§,
METO/IbI B TeMe pEIIeHHBI I1K-2
dbopmymup «Omnpenene X 3a51a4
OBKE U HHE
0TOOpaxeH (hopmyibl
uu BEILIECTBAY
BayKHEUIITH
X
KOJIUYECTB
€HHBIX
3aKOHOB
XUMHUH

3 | Pacuers! 2 Pemenne 2 3 OI1K-3,
1o 3agad = IIO OIIK-8,
XAMHYECK TeMe [1K-2
UM «PacueTsl
dbopmynam o TpoBepk
u ypaBHEHUs .
ypaBHECHUS M
M XUMUYECKH PCTHICHHET

X peaKIuu. X 3ajad
Beixon (1)

MPOJIyKTa B

peakuuu

WITH B
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po1ecce»

4 | PacueTsl 2 Pemtenue 2 3 OIIK-3,
10 TEME 3aga4 10 OIIK-8,
«PacTtBopBI TeMe [1K-2
» «MonspHsl

" 00BeM
raza (Vwm).
Hopwmanen
BIC YCIIOBHS
(Hy.)»

5 | Pacuerts! 2 Pemtenue 2 3 OI1K-3,
Ha OCHOBE 3a7a4 o OIIK-8,
ra3oBBIX TEME [1K-2
3aKOHOB «AOCOJIIOTH

a1 (r) u
OTHOCHTED
Has (D)
IUIOTHOCTD
rasa»

6 | 3amauu k 2 Pemenue 2 3 OI1K-3,
TeMe 3a7a4 1o OIIK-8,
«Ilepuoau TEME TIK-2
YeCcKHi «O0BemMHas
3aKOH U (p)m
CTpOCHHE MOJISIpHAsT
aToma () mons

rasa B
CMECH.
Cpennsis
MOJISIpHAast
Macca
ra3oBou
cMecH
(Mcp.)»

7 | 3amauu K 2 Pemenne 2 4 OI1IK-3,
TEMaM 3aJ1a4 1o OI1IK-8,
«MerTamisl TEME T1K-2
», «Teopus «Pacyersl
AIEKTPOITH 1o
THYECKOM ypaBHEHUs
YICCOIHMAIl M peaKkuuii
AN, C yJactueM
«IIEKTPOIT ra3oB»
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U3
8 | Tepmoxum 2 3 OIIK-3,
AYeCcKue OIIK-8,
YpaBHEHHUS [K-2
1 pacu€Thl

9 KOHTPOJIBHAA PABOTA Nel 25
3agaun 2 Pemenue 2 1 OI1K-3,
TEME 3agad = 110 OI1K-8,
«OCHOBHBI TeMe [1K-2
e «PacuéTtnl
3aKOHOMED 1o
HOCTH XAMHUYECKU
XAMHYECK M
1504 ypaBHEHUS
peaKuuii» M»

10 | 3amaum x 2 3 OI1K-3,
TeMe OIIK-8,
«MmuHepan I1K-2
bHBIE
ynoopeHus
»

11 | Pacuersl 2 Pemenue 4 ITucemen 3 OI1K-3,
1o 3agad = 110 Has OI1K-8,
omnpeneneH TEMe CaMoCTOS [K-2
HIO0 «MaccoBas TeIbHAS
dbopmyn JIOJIS paboTta
BEIIIECTBA pacTBOpEeHH
U cOCTaBa oro
cmeceit BEIIleCTBa

(W),
MOJISIpHAsT
KOHIIEHTpa
s
pacTtBopa
©C)»

12 | Tunosele 2 Pemenue 2 | Ilposepk 3 OIIK-3,
3a1a4u 3a51a4 1o a OI1K-8,
IMA n TEMeE pELICHHBI [1K-2
EI'D «PactBopu X 3a1a4

MOCTb (S) 1
kod(pdurme
HT
pacTBOpUM
octH (S)»
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13 | Tunossle Pemtenue 2 OI1K-3,
3a7a4u 3a7a4 10 OI1K-8,
I'MA Hu TEME [1K-2
EI'D «NEKTPOI

ATHYECKAs

JHCCoIral]

Usl, CTCIICHb

JHCCoIral]

uu (4)» IIposepk

14 | KomOunaup 2 2 a OI1K-3,
OBaHHbBIC pEIICHHBI OIIK-8,
3a7a4u. Permtenne X 3ajJa4 T1IK-2
Nudopmarn 3a7a4 1o
HOHHEIE TeEME
METOJIbI «TennoBbie
perIcHus a3 dexTh
3aJa4 u XAMHYECKU
MEXIPEIM X peaKIui»
€THBIE
CBSI3U

15 | KomOunup Pemenue 2 | IIposepk OIIK-3,
OBaHHBIE 3a71a4 o a OIIK-8,
3a7a4u. TEME pelIeHHBI TIK-2
Wudopmar «B3aumoje X 3a7a4
HOHHBIE WCTBHUE Ta3a
METOJIbI c
peteHus pacTBOpeHH
3a71a4 u BIM
MEXITPEAM BEIIECTBOM
€THEIC »

CBSI3U

[IkonpHEI 2 Pemenune 2 | Ilpoepk OIIK-3,
e 3agad = II0 a OI1K-8,
XAMHYECK TeMe pEIIeHHBI [1K-2
ue «CKopocTh X 3a7a4

OJIMMITHA]T XUMHYECKHU

16 bl U 3a7a4u X peakuuin
TTOBBIIIICHH (v).

o XUMHYECKO

CIIOKHOCTH e
paBHOBeECHE
»

17 | IlIxonpHBI Pemenue 2 | IMucemen OI1K-3,
e 3a1a4 1o Hasg OI1K-8,
XAMHYECK TeMe CaMOCTOS I1K-2
ue «NEKTPOI TeJIbHas
OJIUMITHAT u3» pabota
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Konrekct opranusauuu 4. Obecnieuenue 7. (Ilepconan
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HaYKH U BbIcLIero oopaszoBanus PO o CTpaHI/I]_[a 9u330
OI'BOY BO «COI'Y»
Buragener mporecca 7.5.3: Otaen 1okyMeHTo000poTa
Bun nokymenta: IlonoxxeHue 1o AesTenbHOCTU
Honoxenue o pazpadorke u peanuzanuu OIIOIT COI'Y
bl U 3aJa4U
IIOBBIINICHH
oi
CJIO’KHOCTHU
18 | KOHTPO 2 25
JIbHASA
PABOTA
Ne2
UTOroO: | 18 18 36 100




6. OOpa3oBaTe/ibHbIE TEXHOJIOTUH
Y4eOHBI mpolecc TpH MpemnojaBaHUM Kypca OCHOBBIBACGTCS Ha HCIIOIH30BAHHUH

TPAJAULIMOHHBIX, WHHOBAIIMOHHBIX W  WH(GOPMAIIMOHHBIX  00pA30BATENBHBIX  TEXHOJIOTHIA.
TpagunuonHble oOpa3oBaTeIbHbIE TEXHOJOTHH TMPEJCTABICHBI JIGKIUSIMH KM CEMHHAPCKUMU
(mpakTUyecKUMH) 3aHATUSMU. IHHOBalMOHHBIE 00pa30BaTEIbHbIE TEXHOJOTMH HCIONb3YIOTCS B
BUJE IIUPOKOrO TPUMEHEHHUS AaKTHUBHBIX M HMHTEPAKTUBHBIX (OpPM TNPOBEACHUS 3aAHITUM.
Nudopmanvonnsle  oOpa3oBaTeibHbIE  TEXHOJOTHU  PEAIM3YIOTCA  MYTEeM  aKTHUBU3ALUU
CaMOCTOSITENTLHOW paboThl CTYACHTOB B MH(OPMAIIMOHHON 00pa3zoBaTeslbHON cpene. B manHOM
Kypce HCIIONB3YIOTCS JICKIIUU-OeCeNbl, TMPAKTUYCCKUE 3aHSATHUS, CAMOCTOsATENbHAas paborta
CTYJCHTOB, TEXHOJOTHMH TIPOOJIEMHOTO OOy4YeHHS, TEXHOJIOTHS Pa3BUTHS KPHUTUYECKOTO
MBIIJICHHSI; METO/BI: UCKYCCHS, TPYIIIIOBas paborTa.

Ne/mn Tema Bun Koimuecr AKTHBHBIE HNHurepakTn
3aHATHS | BO YacoB hopMbI BHBIE
dopmbi
1 Meroanyeckue JIEKIIUS 2 MopenupoBan
Tpe6OBaHI/IH K pCIICHUIO W€ KJIacTEPOB U
XHMHYECKHX 3a/ad. 6I0KA
pOOJIEMHBIX
BOITPOCOB
2 | MaremaTtuueckue MpaKkTHiec 2 ceMuHap
METO/IbI B KO€
(bopMyIUpPOBKE U
OTOOpaKCHUH
BaKHEHIIINX
KOJIMYECTBECHHBIX
3aKOHOB XMMHUH
3 | Pacuers mo JIEKIUS 2 MopenupoBan
XUMUYECKUM (PopMyiam e KJIacTepoB U
U ypaBHEHUSIM 6I10Ka
POOJIEMHBIX
BOITPOCOB
4 PacueTsl mo Teme MpaKTUyeC 2 Cemunap B
«PactBOpbD) KO€ JTMAJIOTOBOM
pexume
5 Pacuyersr Ha ocHOBE JIEKITUS 2 MopenupoBan
Ta30BbIX 3aKOHOB W€ KJIAaCTEPOB U
O1oKa
PpoOJIEMHBIX
BOITPOCOB
6 | 3amauu Kk Teme IIpaKTU4eC 2 CemuHap B
«ITepnogmyeckuii 3aK0H | Koe JIMAIOTOBOM
U CTPOCHHE aTOMay peKIME
7 3agaun kK TeMaM JIEKITUS 2 MopenupoBan
«Metamiby, «Teopus e KJIacTepoB U
AIIEKTPOJIUTUYECKON GIOKa
HCCOILMAIIAN
A AT, MPOOIEMHBIX




MunucrepcTBo

CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYrpasnenue JOKyMeHTHPOBaHHOU nHpopMaruei 7.5.3

Kontekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan
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PIBOY BO «COT'Y> Burazmener mporecca 7.5.3: Otnen 1okyMeHTo000poTa
Bun nokymenta: IlonoxxeHue 1o AesTenbHOCTU
Tosoxxenue o paspabdorke u peanuzaiu OO COT'Y
«DNEKTPOIU3» BOIIPOCOB
8 Tepmoxumuueckue MpaKkTHiec MoaenupoBan
YpaBHEHUS U PACUETHI KOe e KJIacTepoB N
010Ka
MPOOJIEMHBIX
BOIIPOCOB
9 KOHTPOJIbHAA JIEKIIMS MopenupoBan
PABOTA Nel 1€ KIacTepoB U
O10Ka
POOJIEMHBIX
BOITPOCOB
3amayn K TemMe MpaKTUyec MopenupoBan | Cemunap B
«OcHoBHBIC Koe Ve KIAaCTEpPOB M | THAJIOTOBOM
10 3aKOHOMEPHOCTHU } 6I10Ka peKIME
XUMUYECKUX PEaKIIUM» IPOGIEMHEIX
BOIIPOCOB

11 | 3amayu K Teme JIEKITUS
«MuHepabHbIe
yAOOpEHUS»

12 | Pacuetsl o MpaKkTH4IeC MopenupoBan | CemuHap B
ONpPEEICHHIO HOpMYIT Ko€ W€ KJIACTEPOB U | THATIOTOBOM
BeHICCTBa M cCOCTaBa 610K peKIMeE
emecent poOJIEeMHBIX

BOITPOCOB

13 | Tunossle 3amaun [UA u | nexuus MogenupoBaH

EID M€ KJIaCTEPOB U
O1oKa
MPOOIEMHBIX
BOITPOCOB

14 | TunoBeie 3agaun ' A u | npakTuuec MopenupoBax

EI'D Koe e KJIacTepoB N
010Ka
poOJIEMHBIX
BOITPOCOB

15 | KomOunupoBaHHbIE MopenupoBan
3aaaqu. M€ KIIaCTEPOB U
HNudopmannoHHble 6I10Ka

11
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Kontekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan
MunucrepcTBo
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METOABI PCIICHUA 3a1a4 HpO6J’IeMHBIX
N MCXKIIPCAMETHEBIC BOIIPOCOB
CBs3HU

16 | KomOunupoBaHHbIE IIpaKTH4IeC 2 Cemunap B
3aa4u. KO¢C IUAJIOTOBOM
WNudopmannoHnsle peKIMe
METOABI PCIICHUA 3aaa4d
n MCKIIPCAMETHLIC
CBsI3U
I[IIxonpHEIE XUMHUYECKHUE | JICKIIUSA 2 MopaenupoBan
oJuMIiMagpl MW 3aJa4u W€ KJIaCTEPOB U

17 IIOBBIIIICHHOU 6HOKa
CHOKHOCTH POOJIEMHBIX

BOIIPOCOB

18 | KonrpomnbHas pabora 2

HUTOIO: 36 24 12

3aHATHUS JIEKIUOHHOTO THITA COCTABISIOT 50% ayaUTOPHBIX 3aHATHH.

7. Y4yeOHO-MeToAMYeCcKOoe 00ecneyeHue cCaMOCTOATEIbHOIH padoThl

K kax10My NpakTUYECKOMY 3aHSATUIO CTYAEHT J0JKEH TOTOBUTHCS CAMOCTOSITENIBHO BO
BHEAYJIUTOpHOE BpeMsi. J1Jist 5TOTr0 B yueOHOM IUIaHe MPeyCMOTPEHBI Yachl. JlaHHbBIN pa3aen
COJZIEP>KUT 3aJaHUs 11l CAMOCTOATEIHHOU PabOThI CTYJCHTOB, pa3ouThie o Temam. [Ipumepnl
3a7a4 111 CAMOCTOSITEIbHOIO PELICHHS TPUBEICHBI HIXKE:

TEMA 1. MaccoBasi 10J1s 3JieMeHTa (W) B XMMUYeCKOM COeIMHEHUH WJIN B CMeCH

1. Onpenenute MaccoByro oo xkenes3a B Fe2Os.

2. CoenHEHNE HEKOTOPOTO AIeMeHTa uMeeT hopmyrny 203, a MaccoBasi J0JIs dJIEMEHTA B
HeM cocTaBisteT 68,42 %. YcraHoBUTE DIIEMEHT.

3. B oprodocdare snementa (II) maccoBasi moiisi 3Toro sneMeHTta coctariseT 68,44 %.
Omnpenenure, o pocdaTte KaKOTO dIEMEHTA UIET PEYUb.

4. Ompenenute dopmyny Kpuctauioruapara ¢ocdara HATpus, €CIM HU3BECTHO, UYTO
MaccoBas J10Ji1 BOJOPOJa Kak 3JIEMEHTa B HEM cocTaBisieT 6,316 %.

5. OnpenenuTe MacCOBYIO JIONIO0 Kajlusg KakK AJEMEHTa B CMECH, cocTosimed u3 25,25 r
HUTpaTa Kanus u 41,4 r kapOoHaTa Kanus.

TEMA 2. Omnpenenenue ¢popmy.abl BeliecTBa

1. Onpenennure MOJEKYISIpHYIO (OPMYITy CONHM ¢ MOJisipHOM Maccoit meHee 300, B
KOTOpPOM MaccoBbI€ IO a30Ta, BOJAOPOJIa, Xpoma U Kuciopoza coctasisitor 11,115 3,17; 41,27 n
44,44 % CcOOTBETCTBEHHO.

2. Onementsl A u b ob6pasyior coenunenue, copepxkaiiee 89,89 % (mo macce)
anemenTa b. [1pu rumposnuse 3Toro BemecTsa BeIACIAETCS Ta3, coaepxkammuii sneMent b u 1,234 %

12
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(mo macce) Bomoponaa. Ompenenute ¢GOpMyNy BEIIECTBA, COJAEPKAMIETO 3IeMEHTHI A u b,
HANUIIATE PEAKIINIO €ro TUAPOIIN3A.

3. Onpenenure GopmMyny KpPUCTAIUIOTHApATa COJH, €CIU W3BECTHO, YTO MACCOBBIC
JIOJIM HATpHsl, YIJIepo/ia, BOJAOPOAa U KUCIOpoia B HeM cocTaBisitoT 16,08; 4,196; 6,933 u 72,73%
COOTBETCTBEHHO.

4. [Ipy mojaHOM CropaHuM HEKOTOPOTO KOJIMYECTBA apOMAaTHUECKOTO YrieBOJI0pOaa
psana 6enszona (CnH2ns) 0OpazoBanock 14,08 r oxcuaa yriepona (IV) u 3,6 T Boasl. [Ipennoxure
BO3MOJXKHBIE CTPYKTYpHBIE (POPMYJIIBI ©30MEPOB 3TOTO YIIIEBOAOPOA.

S. IMpu cxuranmu 26,7 v amuHokuciaoTel (CxHyOzNk) B u30bITKE KHCIOpoaa
obpasyercsa 39,6 r okcuma yraepona (IV), 18,9 r Boasr u 4,2 T azora. Onpenenure Gopmyny
AMUHOKUCIIOTHI.

TEMA 3. Pacuersl 10 yPABHEHUSIM XUMHYECKUX PeaKIMid.

Beixox (1) NpoayKTa B peakuMu UM B IIpouecce

1. K pactBopy, comepxamemy 66,6 T Xxjopuaa Kalblius, NpHOaBUIU pPACTBOD,
conmepxkammii 32,8 r oprodocdara Harpus. OnpenenuTe MacCy BBINABIIETO OCaJKa W MAacCChl
BEIIECTB, OCTABIIUXCS B pacTBOPE.

2. ®ocdop, MOTyIeHHBIH BOCCTaHOBIEHHEM 77,5 T pyaAbl, cCOAep)Kallel 1Mo macce
80% ¢dochara kampmusas u 20% HEBOCCTAHABIMBAIOUIUXCS TPHUMECEH, MCIOIL30BAIN IS
nosrydeHust opropochopHoi KUCIOTH. ONpeneuTe MacCy MOTYyICHHONW KHCIIOTHI, €CIIM BBIXO] Ha
BCEX CTAAMAX Mpoliecca cuyuTaTh paBHbIM 100 %.

3. Kakue wmaccel Bomopona, a3ora M KHCIOPOJa HEOOXOAMMO 3aTpaTUTh A
nonyueHust 150,8 Kr a30THOM KHCIOTHI, €CJIHM BBIXOJ B peaklMd CUHTE3a aMMuaka cocrasisieT 70
%, B peakiMy KaTaJIMTUYECKOTO OKHUCIICHHS aMMmuaka 1o okcuna azota (II) — 90 %, B peakiuu
okucinenusa okcuna azora (II) o okcuna azora (IY) — 100% u B peakumu okcuna azora (IY) c
BOJIOH M KuciiopoaoM — 95 %.

TEMA 4. MoJasipublii 00bem raza (Vv). Hopmanbnble ycjioBus (H.y.)

1.  Kakoit o6bem (H.y.) 3aiimer metad (CH4), Mmacca koToporo paBHa mMacce 40 1 a3ora
(m.y.)

2. B pesynprare mpokagMBaHHS HEKOTOPOTO KOJMYECTBA HUTPATa MEIH BBIIEIHAIIOCH
11,2 11 ra3oB (H.y.). OnpenenuTe Maccy HCXOTHON COJIH.

3. [Tocne mpokanuBanusi 66,6 T HEKOTOpOro kapOoHata oOpa3oBasioch 48 T OKCHAA

metamia (II), B koTtopom maccoBast aons Metamia coctaBisier 80 %, 6,72 1 raza u HEKOTOpOE
KOJU4ecTBO BOJIbI. Onpenenute GopMyny UCXOTHOU COJIH.

4, Oxcup yrnepona (IV), Haxoausmmiics B 0ajsioHe eMKOCThIO 2,8 11 TIOJI JaBJICHUEM
2000 xIla mpu temmeparype 25°C, mponycTrin 4epe3 M30BITOK pacTBOpa THIPOKCHAA HATPHS.
Omnpenennte Maccy 00pa3oBaBIIECICS COMH.

TEMA 5. Ao0cosoTHas (r) 1 oTHocuTeabHast (D) mioTHocTh raza

1. [InoTHOCTE Taza mo BoO3Ayxy paBHa 1,586. OmpenenuTe 4TO 3TO 3a ras, €cliu
M3BECTHO, YTO OH COCTOMT U3 JIBYX 3JIEMEHTOB, @ MacCOBasl A0JIsI KUCIOPO/ia KaK 2JIEMEHTA B HEM
cocTaBisieT 69,5%.

2. [TnotHocts mapoB docdopa npu 4000C u npu nasnenuun 101,3 kIla paBHa 2,246
/1. Onpenenure MOIEKYISIpHYIO (hopmyiy ¢pocdopa B 3ITUX YCITOBHSIX.
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3. Onpe;[eJmTe IJIOTHOCTH Ta30BOM CMECH I10 BOJOpOAaY, cocTosIIeH U3 3 1 a30Ta U
7n YTJIIEKUCIIOro ra3a.
4. B kakux 00bEMHBIX OTHONIICHUSX HAXOAATCS B cMecHu kuciopon u meran (CH4),
€CJIM OTHOCHTEJIbHAS INIOTHOCTh STOM CMECH 110 BOAOPOAY paBHA 10.
5. B kakux 00BEMHBIX OTHOIICHHSIX HAXOMAATCS B CMECH a30T U BoJopoj, eciau 10 i

3TOM CMECH IIPH H.y. UMEIOT Maccy 8 T.

TEMA 6. OoObemuHasi (¢) u moasipHas () pojs raza B cMecd. CpeaHsisi MoJisipHast
Macca rasosoii cmecu (Mcp.)

1. 12,32 1 cmecu okcuma azora (I1) u okcuma azora (IV) mpu H.y. UMEIOT Maccy
19,855 r. Onpenenure 0ObeMHBIC JJOJIA Ta30B B CMECH.
2. K 20 n cmecu merana u stuneHa no6asuwnn 10 1 xuciaopoma. Ompenenure

00bEMHBIEC JIOJM BEUIECTB B MOJIYYEHHOH ra3oBOH CMECH, €CIIH M3BECTHO, YTO €€ IUIOTHOCTh 10
BO31yxy paBHa 0,8046.

3. Onpenenure CpeaHIO MOJIPHYIO Maccy rasa, MOJyYeHHOTO B pe3ylbTaTe
TEPMHUECKOTO pa3yIoKEHUsl HUTparta cepedpa.
4. B pesynpTaTe TEpMHYECKOrO DAa3JIOKEHHs CMECH HHUTpPATOB cepedpa U Meau

oOpa3oBasiach ra3oBas CMECh C IUIOTHOCTBIO MO BO3ayXy 1,4655. Ompenenure MaccoBbIE JOJIU
BEILECTB B UCXOQHOM CMECH COJIEH.

S. I"a3oBast cmech, 0Opa3oBaBIIasiCsl IPU IPOKATMBAHUU CMECH KapOOHaTa KalbLUs U
HUTpaTa MEAH, UMEEeT TUIOTHOCThH Mo Bojopoay 21,647. Onpenenure MaccoBble JOIH BEIIECTB B
OCTaTKe TTOCIIE TIPOKATUBAHHS.

TEMA 7. Pac4érsbl 10 XUMHYECKHM YPABHEHHUAM

1. CMech aMMHaka ¢ KUCIOPOJOM C TJIOTHOCTBIO 1O BOAOPOAY 13 mpomycTuin Haj
IUTATUHO-POJIMEBBIM KaTanu3aropoM. OIpenenure cocTaB IOJIYyYEHHOW Ta3oBoM cMecu B% IO
o0beMy 1ocie yJalleHusl apoB BOJIbl, €CJIM CUUTATh, YTO KATAJIUTHYECKOE OKMCICHHE aMMHaKa
nporekaet ¢ Beixogom 100%.

2. [Tocne mnpomyckanuss cmecu S5 1 a3oTa ¢ 7 J BOAOPOJA HAJ KEJIE3HBIM
KaTaJIn3aTopoM 00bEM ra3oBOM cMecH yMeHbIIWwiIcad Ha 2 J. OnpeaenuTe MIOTHOCTh KOHEYHOM
ra3oBoi cMecH 1o Boopoay. Bece 00bemMbl n3MepeHbl PU OAMHAKOBBIX YCIOBUSX.

3. Cmech stmnamuba (C2HS5NH2) ¢ u30eiTkoM kucnmopona moaoxriaun. Ilocme
IpUBEIEHNUS K  HOPMAJIbHBIM YCJIOBHSIM O0BEM Tra3oBoil cmecu yMeHbmmics Ha 36 %.
Onpenenute 00bEMHBIE JOJIH BEIIECTB B KOHEYHOI ra30BOi CMeCH.

4. CMmech Kuciopoja € a30TOM IMPOIMYCTHIIM Yepe3 O030HATOp, MPH ITOM O00bEeM
ra3oBoii cmecu ymensimics Ha 10%, a ee mimotHocTh crama 1,508 r/n. Ompenenurte coctas
MCXOJIHOM CMECH a30Ta C KUCIOPOAOM B % 1o 00beMy.

5. ITocne mpomyckanusi cmecu stuneHa (CH2=CH2) u Bogopoaa Haa HUKEIEBBIM
KaTaJn3aTOpOM IUIOTHOCTH Ta3a Bo3pocia Ha 25%. [lomydenHslii ra3 He oOecIiBeunBaeT OPOMHYIO
Bonly. Onpenenute 00bEeMHBIE 0 BEIIECTB B KOHEYHOM ra30BOi CMECH.

TEMA 8. MaccoBasi 10Ji151 paCTBOPEHHOI0 BeliecTBa (w),
MOJIIpHAsi KOHUeHTpanus pacteopa (C)
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1. Onpenenute MOSIPHYIO KOHIIEHTPAIMIO Ccylib(ara HATPUS B PacTBOPE C MacCOBOM
nmojer conmu 8% u maoTHOCTHIO 1,09 1/MiI.
2. Kakue Macchl BOJBI M METHOTO KYITOpOoca HEOOXOUMO B3STh JJIsi IPUTOTOBICHUS 2
J1 pacTBOpa C MOJIAPHOM KOHIIeHTparuel cyabdara menu 0,9 Monw/n 1 mmoTHocThIO 1,1 T/MNI?
3. CKoIbKO MII pacTBOpa cyib(dara Meau ¢ MacCoBOM Aoiei conu 5% | MIOTHOCTHIO

1,05 r/mn Hamo B3ATH JJIi PACTBOPEHUS 75 T MEIHOTO KYIOpOca, YTOOBI MOJYyYHUTh PacTBOP C
MaccoBo# goneit cynbdara meau 0,27

4, Kakue maccel kpuctammueckoi conbl (Na2CO3-10H20) u 5%-Horo pactBopa
KapOoHaTa HATpUs HAIO B3ATh s mpurotoBieHus 500 M pacTBopa ¢ MacCOBOW JIoyei
kapoonata Hatpus 12% u mnotnoctsio 1,125 r/mn?

S. Kakue o0beMbl pacTBOPOB CEpPHON KHUCIOTHI C MACCOBBIMHU JOJIIMH KUCIOTHI 20 1
50% u mnotHocTsiMu 1,14 u 1,39 r/M3 COOTBETCTBEHHO HAJ0 CMeENIaTh, YTOOBI MOJYy4UTH 1 1
pacTBopa CepHOU KUCIOTHI ¢ TWIOTHOCTHIO 1,219 r/min, 10 r KoToporo MoxkeT morioTuth 1,344 n
aMMuaKa.

TEMA 9. PactBopuMOCTS (S) U KO3 PUIHEHT pacTBOPUMOCTH (S)

1. HacpluenHsiit pacTBOp rupokapOOHaTa HaTpUs UMEET MOJISIPHYIO KOHIIEHTPALIUIO
comu 1,12 monws/m u tmotHocte 1,07 1/™Mn. Omnpexpenure K03(D(PUIMEHT pPacTBOPUMOCTH
IHJIpOoKapOOHaTa HATPUS B 3THUX YCIOBHSX M €0 MAacCOBYIO JOJIIO B HACBIILIEGHHOM PacTBOpE.

2. Ornpenenure, CKOIBKO MEIHOTO Kymopoca Beinano mpu oxyaxaeHuu 10 00C 34 mn
pacTtBopa ¢ MaccoBoi goneit cynabdarta meau 30% u mioTHOCTHIO 1,3 T/MJI, €clii U3BECTHO, 4TO
K03 uUIMEeHT pacTBOpUMOCTH MenHoro kymopoca npu 0oC pasen 150 r/n. KakoBa maccoBas
107151 cynb(daTa MEM B OCTaBIIEMCs pacTBope?

3. Ompenenure Maccy M COCTaB OCaJKa, BBIMIABIIEr0 Tociie cMmemuBaHus 120r
pacTBopa xjopuzaa 6apus ¢ MaccoBoil noneit conmu 26% u 150 r pacTBopa HUTpaTa HaTpus C
maccoBoi goneit comu 50 %, ecnum M3BECTHO, YTO B JAHHBIX YCIOBHUSAX KO3((UIIMEHTHI
pPacTBOPUMOCTH XJIOpUJa HaTpus U HUTpata 6apus paBHel 330 u 90,45 r/n(H20) cooTBETCTBEHHO.

4. Kakoit o0mem pactBopa ¢ MaccoBoit noneit cynbgara sxenesa (II) 10% wu
IUVIOTHOCTHIO 1,1 T/MJ1 Hasl0 B34Th [UI pacTBOpeHus 55,6 r xkeneznoro kynopoca (FeSO4.7H20) ,
yTOOBl TONYYuTh HachlmeHHbI npu 20°C pactBop cyinbgara sxenesa (II). Koapouuuent
PacTBOPUMOCTH KE€JIE3HOT0 KyIopoca IMpH 3TOH Temreparype paBeH 266 /1.

S. PactBopumocTs MoHOTHIpaTa kapooHara HaTpus rpu 50 °C cocrasnser 47 r Ha 100
I' BOJbI, @ KPUCTAJUIMYECKON conbl (nekaruapara kap6onata Hatpusi) npu 0 °C 6,7 r va 100 r
BOJbl. PaccumrailiTe maccy KpHUCTaUIMYECKOW COMbI, KOTOpas BBIAEIUTCS U3 1 71 pacTtBopa
KapOOHaTa HATPHsA C MIOTHOCTHIO 1,2 T/Mi1, HackimenHoro npu 50 °C, mocre ero oXmaxkaeHus 10
0°C.

TEMA 10. DJekrTpoauTudeckasi IUCCOUMALHSA, CTeNEeHb quccounanum (&)

1. B xakoM COOTHOIIEHHUH MO Macce HEOOXOAUMO CMeIIaTh PacTBOP CyJib(aTa HATPHS C
MaccoBoi noiei conu 2% U pacTBOp XJOpHJa Kanus ¢ MaccoBoil noneit comu 3%, uToOBl B
o0pa30oBaBIIEMCsl pacTBOpPE KOHLEHTpalMs HOHOB HATpus Obula B 4eThIpe pasza OoJiblie
KOHIEHTPALlUU NOHOB KaJHs?

2. B pesynbraTte cnuBaHus paBHBIX 00BEMOB HACBIIIEHHBIX PACTBOPOB XJIOpUAa Oapus
(mmotHOCTH 1,25 r/MiT) M HUTpaTa HaTpUs (MJIOTHOCTH 1.3 I/MIT) BBINAJ OCAJ0K M OCTAJICA PacTBOP
¢ maotHocThi0 1.2 r/mi. Ompenenurte MONSpHBIE KOHLEHTPAIMM HMOHOB, MPHUCYTCTBYIOIIUX B
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OCTaBIIEMCSl PACTBOPE, €CIM M3BECTHO, YTO PACTBOPHUMOCTH XJIOpWAA Oapusi, HUTpaTa HaATpHs,
HUTpaTa Oapus M XJIOPUIA HATPHS B JIAHHBIX YCIOBUSX COCTaBISIOT 25, 82, 9,05 u 33 rva 100 r
BOJIbl COOTBETCTBEHHO.

3. Maccoas o kapoonara Hatpus B HaceiieHHOM ipu 20 oC pactBope pasHa 0,18.
Omnpenenure KO3(QPUIMEHT pPACTBOPUMOCTH KPUCTAJUIMYECKOH COABI B BOJAE NPU ITOM
TEMIEpaType U MOJSPHYIO KOHLIEHTPALMI0O MOHOB HATPHUS B HACHIIICHHOM PAacTBOPE, €CIH €ro
IUIOTHOCTB paBHa 1,15 /M.

4. Onpenenure CyMMapHYIO KOHIEHTPALMI0O U YHUCIO 4YacTUI (MOJEKYJl W HOHOB),
oOpasyromuxcs npu pactBopeHuu 1,2 v ykcycHoit kuciaotsl B 500 M1 BOABI, €CJIM U3BECTHO, UTO
CTEeNeHb JUCCOLMAIUMU YKCYCHONH KHCIIOTHI B JAHHBIX YCIOBHSX cocTaBisieT 2 %. M3meneHuem
o0Bbema npeHedpeyb.

5. Paccuuraiite pactBopumocTs okcuaa cepsl (IV) B Boge (B nuTpax rasa Ha JIUTP
BOJIbI), €CJIM HW3BECTHO, YTO B CEPHUCTYIO KHUCJIOTY mepexonut 38,8% pacTBOPEHHOTO rasa,
CTEeNeHb JWUCCOIMALMM KHUCIOTHI O MEpBOM cTymeHu paBHa 8,6 % (muccoumanuend mo BTOPOU
CTYIEHH TpeHeOpeyb), a KOHIEHTPAIUsI HOHOB BOAOPOAA B HACHIIIEHHOM PAacTBOPE COCTABIISIET
0,061 moxaw/n. IlmoTHOCTH pactBopa 1,1 r/miL.

TEMA 11. TenJioBble 3p(peKTbl XMMHYECKHX PeaKuuii

1. Ornpenenure, CKOJIbKO BBIICTUTCS TEIUIOTHI Mpu oOpa3oBanuu 3,4 T aMMHaKa, €CIH
ero TeryioTa oopasoaHus paBHa 46,2 kJ>k/MOJIb.

2. Tennoter oopazoBanus FeO, Fe304 u Fe203 paBubl 266,5; 1117 u 822,2 kJ[>/Mob
COOTBETCTBEHHO. Omnpenenure, CKOJIbKO TEIJIOThl BBIIEIUTCS MPU CropaHuu 2,8 T XKene3a B
YHCTOM KHCIIOPO/IE.

3. 12 r MOHOCaxapu/ia COKIJIM B U30BITKE KUCIOPO/Ia, PU STOM BbiAenuioch 184 k/x
teroThl. [locne mpuBeneHus: MPOAYKTOB CrOpaHus K H.y. BBIASIHIOCH 7,2 T BOJABI U OCTAJIOCh
16,8 11 rasoBoil cMecu (H.y.) € IUIOTHOCTbIO MO Bojopony 19,2. Omnpenenute ¢dopmyry
MOHOCaxapua, €Ciii U3BECTHO, YTO €ro TerioTa cropanus pasHa 2300 k[>x/Mob.

4. B pe3ynpTaTe CKUTaHUS HEKOTOPOrO KOJIMYECTBA OPraHUYeCKOro BEIIECTBa,
cojiepxaniero azor, B 17,92 n xucnopoaa Beienuioch 180 x/x TerioTsl, oopazoBaiock 10,8 T
BOJbI M 14,56 11 razoBoii cMecH ¢ IJIOTHOCTBIO 1,635 1/1, 00BeM KOTOpPOH mocie MponycKaHus
yepe3 M30BITOK PacTBOpA IIEJI0UYM YMEHbIIWICS Ha 6,72 1. Onpenenute CTPYKTYpHYIO GopmyTy
COXOKEHHOTO BEIIECTBA, €CliM ero Teruiota cropaHus paBHa 1200 k/[x/Monb. Bce oObeMbl u
MJIOTHOCTh U3MEPEHBI TPH HOPMAIBHBIX YCIOBHUSX.

5. 29 r HaCHIIIEHHOTO OJIHOATOMHOTO CHUpTa Harpeiad B MPUCYTCTBUU CEPHOM
KHUCJIOTHI M TIOJIYYMJIM CMECh MATH M30MEPHBIX allKeHOB W TpocToro 3¢upa maccou 24,95 r .
Omnpenennute BBIXOJ MPOCTOTO d(uUpa B pacdyere Ha B3SATHIN COUPT U MPEIIOKHUTE CTPYKTYpPHBIC
(bOpMYITBI HCXOTHOTO CIUPTA U MOJYYCHHBIX aIKEHOB, €CJIM M3BECTHO, YTO MpU Ckuranuu 10 T
cniupta Beiaensetcs 301,7 k[ TemnoTsl, a TeroTa cropanus ero pasHa 3500 k/[x/mMob.

TEMA 12. B3amMmopeiicTBHe ra3a ¢ paCTBOPEeHHbIM BelleCTBOM
1. 67,2 o0bema OpOMOBOAOPOAA PACTBOPUIIM B Tpex oOBbeMax pacTBopa KapOoHara

HATpHs ¢ MaccoBoi foneit conu 6,145 % wu minotHocThiO 1,15 /M. OnpenenuTe MaccoBbIe 10JIN
BEIIIECTB B MOJYyYE€HHOM pacTBope. PacTBopuMocThio okcua yriaepozaa (IV) B Boge nmpeHeOpeds.
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2. CKoJIbKO 00BEMOB XJIOPOBOJIOPO/Ia HAJO PACTBOPUTH B OJHOM OOBEME pacTBOpa

docdara Hatpus ¢ MoisgpHOU KoHUeHTpauuen conu 0,1 Moib/JI, YTOOBI MONTY4YUTH PACTBOpP, B
KOTOPOM MAacCCOBBIC JIOJH KUCIIBIX COJICH paBHBI MEKTy COOOM.

3. A30T0-BOJIOPOJIHYIO CMECHh MPOMYCTUIIM HAJl KEJIE3HBIM KaTaau3aTOPOM, IIPU 3TOM
€e IUIOTHOCTh yBenuuuiack Ha 44,8 %. OnpenenuTe MacCOBBIE JI0JIM BEIIECTB B PACTBOPE,

MOJIY4YEHHOM MpH Iponyckanuu 10 J1 KOHeYHOM ra3oBoil cmecu yepes 87,5 mil pacTBopa

dbocopHOIi KHCTIOTHI ¢ MACCOBOM J0JEH KUCIOTHI 8 % U I0THOCTHIO 1,05 /M.

4, B 100 ma pactBopa ¢ochopHO KHCIOTHI € KOHIIGHTpalUe 2 MOJb/JI |
IOTHOCTRIO 1,1 /M pacTBOpmIIM HEKOTOpoe KommdecTBo okcuua ¢ocdopa (V), B pesynbrare
4Yero MaccoBasi J10JIsl KUCIOThI B PaCTBOPE yABOMJAcCh. B mosyueHHbIi pacTBop nponyctuiu 13,44
1 MeTuiaamuHa (H.y.). OnpenenuTe MacCoBbI€ JJOJIU BEIIECTB B KOHEYHOM PacTBOPE.

5. 30 r Texnuueckoro cynbpuma xenesa (II) oOpabGoramu H3OBITKOM COJSHOM
KHUCIJIOTHI. BrimenuBiuiics ra3 pactBopuii B 126,6 Mi1 pacTBOpa THAPOKCHIA KAJIUSI C MACCOBOM

nmojaer menoun 15% u miotHocTeio 1,18 r/mi1. MaccoBas 10J1g KHCIIOH COJIM B KOHEYHOM
pactBope coctaBmiia 9%. Onpenenure Maccy MpUMecei B UICXOHOM o0pasiie cyib(uia xenesa.

TEMA 13. CkopocTb XUMHYECKHX peaknui (v)

1. 1 ;1 BOoIHOrO pacTBOpa aleTanbpleruja ¢ MacCOBOM J10JIE pacTBOPEHHOr'O BEIIECTBA
8,8% u mIoTHOCTBIO 1T/MI cmemanu ¢ 1 1 aMMua4yHOrO pacTBopa okcuaa cepedpa. Yepes 20
MUHYT U3 pacTBopa Bbinaso 21,6 r ocagka. Onpenenure MOJISIpHbIE KOHIIEHTPAIlMK OPraHUYeCKUX
BEIIIECTB B 3TOM PACTBOPE U CPEJHIOI0 CKOPOCTh PEAKLUHU, U3MEPEHHYIO IO aleTajblIeruay B
3TOM HMHTEpBaJie BpEMEHH.

2. CkopocTb  peakuuu  OMBUIEHMS ~ METHJAleTara  IpSAMOIPONOPLMOHAIBHA
IIPOM3BEICHUIO0 MOJISIPHBIX KOHLEHTpalui pearupyronux seuectB. Onpenennre KOHIEHTPALUIO
TUAPOKCUA HATPUs B PEAKIIMOHHOM CMECH, €CIM M3BECTHO, YTO MaccoBas J10JI1 METHIIaleTaTa B
Heil cocTaBnser 3,7 %, CKOPOCTh PEAKIHH B JaHHBIH MOMEHT BpeMeHH paBHa 2.10 Moms/m.MuH,
a K03(pQUIMEHT NPONOPLUUOHATBHOCTH B YPAaBHEHUHM MJISi CKOPOCTU PEAKIMM TpH JaHHOU
Temneparype paset 5.10 1/Monb.muH. [ITOTHOCTS PacTBOPA MPUHATH PaBHOH 1 T/MII.

3. B pesynbrare peakiun 6poxxeHus Tiaoko3bl npu 25°C 3a 2 yaca Belienauiocs 17,92
n okcuga yriepona (IV) (n.y.). Onpenenure maccy cnuprta, oOpa3yrolIerocss Mpu OpOKEHUU
TJIFOKO3bI B TaKOM k€ o0beme 3a 1 yac npu 35°C, eciu u3BECTHO, YTO CKOPOCTh ITOM PEaKIUU He
3aBUCHUT OT KOHIIEHTPALIUHU TJIIOKO3BbI, @ TEMIIEPaTypHBINA KOAPPUIIUEHT CKOPOCTH paBEH BOCHMHU.

4. CKOpOoCTh peakiuu 3TepuUKaUM NPsAMO IMPONOPIHOHATBEHA MPOU3BEICHHIO
MOJIIPHBIX KOHLEHTPALUN KUCIOTHI U COUPTA, MpUYeM KO3PGUIUEHT MPONOPLUHUOHATEHOCTU TPU
40°C pasen 0,004 n/monb.mMuH. OmnpenenuTe BEIMYUHY CKOPOCTH PEAKIMU 3TepU(PUKALUU TIPH
70°C B pacTBOpEe B TONyOJe, B KOTOPOM MAaCCOBBIE IOJM YKCYCHOW KHCIOTBI W METaHOJa
cocraBisitor 13,33% wu 7,11% cooTBeTcTBEHHO, a IUIOTHOCTh pacTtBopa pasHa 0,9 r/mi.
TemnepaTypHblil KO3 OULIHEHT CKOPOCTU PEAKIIUU PABEH TPEM.

5. B crakan nuaMeTpoM 5 ¢M OMECTUIIM PacTBOP CEPHON KHCIIOTBI C MacCOBOM 101l
kucioTel 4,75% (mmotHOoCcTh 1,032 /M) W CBEpXYy HAIWIM TOJCTBIA CIIOW SKHJIKOTO >KHpAa,
COJIEPIKalIEro OCTaTKM TOJBKO OJIEMHOBOW KHUCIOTHL. Yepe3 24 yaca B BOJHOM CJIO€ MOSIBUIOCH
0,46 r rmunepuna. Onpenenure Maccy OJIEMHOBOM KUCIIOTHI, 00pa3yIoLIeiics Py BbIICPKUBAHUU
CJIOSl TAaKOro K€ >KMpa IpU TOH e TeMIeparype B cocyne nuamerpoM 20 ¢M B KOHTAakTe C
pacTBOPOM CEpPHOU KHCIOTBHI ¢ MaccoBod moneit kuciotel 20,9% (mmotHocts 1,172 r/mMi) B
teyeHue 40 4YacoB, Yy4YMTBIBAs, YTO CKOPOCTh JAHHOW TE€TEPOTCHHOM pEaKIUu MpsMO
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OPONOPLIHMOHATbHA KOHIIEHTPALlMd HMOHOB BOJOpOJa B BOXHOM ciioe. V3MeHeHusMH oObema
BOJIHOTO CJIOS PEHEOpEeYb.

TEMA 14. Xumunueckoe paBHOBecHe

1. Cwmecp azora c BOJOPOJOM C IUIOTHOCTBIO IO BOJOpONY 7,5 HarpeBaiu B
NPUCYTCTBUH JKEJIE3HOTO KaTalu3aTopa [0 YCTAHOBJICHUS XHMHUYECKOIO pPaBHOBECHUS, 3aTeM
PaBHOBECHYIO CMECh OBICTPO OXJIAJWJIM W TPUBEIU K HOPMAIbHBIM YCJIOBHSIM, MPH 3TOM €€
IUIOTHOCTB OKa3ayack Ha 20% Ooible IUIOTHOCTH UCXOAHOM cMecu. Onpenennte 00beMHBIE 10N
BEIIECTB B UCXOJIHOM U PAaBHOBECHOM ra30BbIX CMECSX.

2. B razoBoit cmecu, coctosimieit u3 okcunaa cepsl (IV) u kucinoposa ¢ OTHOCUTEIBHON
IUIOTHOCTBIO TIO BO3AYyXy, paBHo 1,7655, uwacte okcuma cepsl (IV) mpopearupoBana u
o0OpasoBajiach paBHOBECHAs Ta30Basi CMECh C OTHOCHUTEJILHOW IJIOTHOCTHIO Ha 25% Oobie, yem
IUIOTHOCTh HCXOJHOW CMECH, H3MEpPEHHOW IMpH Tex ke YycloBusix. Paccuuraiite cocraB
PaBHOBECHOW CMECH B OOBbEMHBIX MPOICHTAX.

3. B cocyn emkocTbio 5 11, 3alOJHEHHBIA a30TOM (H.y.), MOMECTUIIU HEKOTOpOE
konuuecTBo okcuga cepol (VI) m xaranmuszarop (V20S5). Cocya HarpeBaiu NHpuU HEKOTOPOU
TEMIEpaType [0 YCTAaHOBIEHHUS XUMHYECKOro paBHOBecHs. (OOpa30BaBIIYIOCS CMeCh IOCHe
npuBeleHUs K H.y. oOpabGotanum uU30BITKOM pacTBOpa TuApoKcHaa Hatpusa. llpu s3Tom
oOpazoBasiock 98,5 r cmecu coneit u ocramoch 10,6 1 rasoBoil cmecu. Paccuuraiite maccy
ucxonHoro okcuna cepsl (VI) n KOHIIEHTpaIuK BEIIECTB B COCY/I€ B MOMEHT PaBHOBECHSI.

4. Ta3oByr0 cmech, NOJNYUYEHHYIO B Pe3yJbTaTe TEPMHUECKOTO Pa3IOKEHUS HUTpaTa
MeaM, HarpeBaJli NpU HEKOTOPOM TeMIlepaType A0 YCTaHOBJIEHHS paBHoBecus. Omnpenenure
MacCOBBI€ JIOJU BEIIECTB B PABHOBECHOH CMECH, €CIM U3BECTHO, YTO MJIOTHOCTH €€ 10 BOJOPOLY
paBHa 16,615 u uro peakius obpazoBanus okcuaa azora (IV) uz oxcuna azora (II) u kucmopona
oOpatuma.

S. K pacTBOpY YKCYCHOW KHCIIOTBI B METAHOJIE C MAaCCOBOM JoJiel KUCIOTH 29,41% u
wioTHOCThIO 0,816 /M n00GaBMIIM Karlll0 CEPHOM KHUCIOTHI M HArpeBaid A0 YCTaHOBJICHHS
paBHOBecHs. 3aT€éM PaBHOBECHYIO CMECh OBICTPO OXJIAMWIU U 00paboTanu M30BITKOM HATpHA.
OObeM BbIJENUBIIETOCS NPU ITOM Ta3a okasaics B 212,8 pasza Gombiie o0beMa HCXOIHOTO
pactBopa. Ompenennure MacCOBBIC JIOIHM BEIIECTB B paBHOBECHOW cmecH. (Peakumeit Hatpus c
CepHOM KUCIIOTOM NpeHeOpeyb).

TEMA 15. D1eKTpOXHMHYECKHI P AKTHBHOCTH METAJIJIOB

1.  106. 40 r mopomika MarHusi IOMECTUIM B pacTBOp cyib(aTa MMHKA Maccor 596 r.
Uepes HEKOTOpOe BpeMs METAUIMYECKUH MOPOLIOK OTAENWIM OT pacTBOpa, BBICYUIWIA U
B3BECWJIM. Macca mopolika oka3anach paBHOH 56 r. OmpenenuTe MaccoByl0 JONIO Cyibdara
MarHusi B pacTBOpE, OCTaBIIEMCS [TOCIIE€ OT/IEICHUSI METAJNTNYECKOTO MTOPOIIIKA.

2. 107.B pactBop, conepxamuii Hutpar xene3a(ll) u aurpar xkenesa (I1I) ¢ paBHBIMEU
MOJISIPHBIMU KOHIIEHTPAlMSIMU OIYCTWIA UHKOBYIO IUIACTUHKY Maccou 6,5 1. [lTocie okoHuaHust
XUMHUYECKHMX PEAKIMI Macca MJIaCTUHKY cTaja paBHa 5,995 r. IlnacTuHKy BBIHYJIM U3 pacTBOpa, U
pacTBOPHWIIM MPY HAarpeBaHUM B 286,5 M1 pacTBOpa CEpHOM KHUCIOTHI C MAaCCOBOM JIOJIEN KHUCIOTHI
95% wu mnotHocThio 1,8 r/mMn. Ompenenute 00BEM BBIICTUBIIETOCS MpPU ATOM rasza (H.y.) H
MacCOBBI€E JIOJIM BELIECTB B IIOJyYEHHOM PACTBOPE.

3. 1IMHKOBYIO TUIACTHHKY Maccod 6,5 T OMYCTHJIM B PacTBOpP, COACPIKALIM HHUTpAT
xene3a (1) u murpar xenesa (III), o6vemom 100 ma u mmotHocThiO 1,1 T/Mit. Tlocne okoHUaHUS
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XUMHMUYECKMX peaklUuii Macca IJIACTMHKM yMeHbIIuiach 10 5,905 r. IlnacTuHKy BbIHYIM U3
pacTBOpa, U PacTBOPWIM NPU HArpeBaHUM B M30BITKE KOHLUEHTPHUPOBAHHOW CEPHOM KHCIOTHI, B
pe3ynbTare 4ero Bblaenuioch 2,464 1 rasa (H.y.). OmnpenenuTe MOJSpHbIE KOHLUEHTPALUU U
MAacCOBBIE J10JIU BEILECTB B UCXOJHOM PacTBOPE HUTPATOB JKeje3a.

4. B 40 mx pactBopa ¢ mioTHOCTRIO 1,25 /M1, comepkamiero 10% (mo macce) HUTpaTa
HaTpusi, HUTpAT cepedpa U HUTPAT MeJU MOrPy3UIIN LIMHKOBYIO IUIACTHHKY Maccoit 9,75 T.

5. Ilocne okoHYaHMsI BCEX pEaKIMil MaccoBas A0JS HUTpaTa HATPUs B PACTBOpPE
yBenmumiack A0 10,81%. [InacTuHky BBIHYJIM W3 pacTBOpa, U 00paboTaiu U3OBITKOM COJISTHOM
KHUCJIOTBI, B pe3yJbTaTe 4yero Bbyienwioch 2,128 n rasa (H.y.). Omnpenenure mMaccoBble 10JU
HUTpaTa ME/IM U HUTpaTa cepedpa B UICXOTHOM PacTBOPE.

TEMA 16. Duaexkrposu3

1. [Tocne snexrponuza 250 r pactBopa Hutpara prytu (II) ¢ maccoBoil nmoneit comm
19,5% wmacca pactBopa yMenbmnnack Ha 10,85 r. Omnpenenure KOJIMYECTBA BEILIECTB,
BBIJICJIMBIINXCS HA DJIEKTPOAAX ¥ MACCOBBIC JI0JIM BEIIECTB B OCTABIIEMCSI PAaCTBOPE.

2. 50 r BogHOrO pacTBOpa cynbdaTa MEIU MOIABEPIIHU IIIEKTPOIU3Y, IPU ITOM Ha aHOE
BBICTIUIOCH 2,8 11 Taza (H.y.). OmpenenutTe MaccoBYIO OO CyibhaTa MEId B HCXOTHOM
pacTBOpe, €CIH U3BECTHO, UTO MOCIIE AIEKTPOJIM3a Macca pacTBopa cocrapuia 42,4 T.

3. Onpenenure cocrtaB pacTBopa (B MAacCOBBIX JI0JISIX), MOJIYyUEHHOTO B pE3yJbTaTe
anekTponuza 100 r pactBopa cynbdaTa Menu, €ClIM H3BECTHO, YTO BO BpPEMS AJIEKTPOJIM3a Ha
aHoJIe BBIIEIIIOCH 2,8 11 ra3a (H.y.), a Macca pacTBOpa MOCJIe IEKTPOoJin3a coctaBmia 92,4 r.

4. 117 r pacTBOpa XJ0pHIa HATPUS C MACCOBOM J0jel conu 5% B TeueHHE HEKOTOPOTO
BpEMEHHU TOJIBeprayiv AekTpoiausy. [Ipu 3ToM Ha anexTpoaax BeiAeaWIOCh 8,96 1 ra3os (H.y.).
Omnpenenure cocTaB pacTBOpa MOCIE AIEKTPOIH3a (B MACCOBBIX JIOJNSIX).

S. B pesynpraTe mpomyckanus noctossHHOro Toka uepe3 400 miu pactBopa cynbdara
kobanbTa (II) ¢ maccoBoii momeir comu 10% wu mmotHocThio 1,1625 T/Mm Ha siekTpodax
BBIIETMIIOCH 8,96 11 ra3oB (H.y.), IPU CMELIMBAHUN KOTOPBIX MOJIy4aeTCsl CMECh C IIOTHOCTHIO 1O
BojIopoay 8,5. OnpenenuTe MaccoBbIe TOJU BEIIECTB B PACTBOPE MOCTE BHIKIIIOUEHHUS TOKA.

8. OueHo4YHBIE CPEACTBA /ISl TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH, pPy0e:KHOH aTTecTally H
NPOMEKYTOYHOM aTTeCTANMH 110 HTOraM OCBOCHMS JMCIUILTHHBI.

IIIxana oneHUBaHus Y4eOHOM AesiTeIbHOCTH cTyaeHTa IIpakTnyeckue 3aHsTUA
OO6umii muana3on 6ayuIoB 3a AaHHBIA BuA JesTenbHOCTH 0-25. OueHuBaeTcss KauecTBO U
YpOBEHb peIlIeHus 3a/1a4 M0 KaxX/10i KOHKpeTHON Teme AucuuIuinHb! (10 Tunos 3agayu no 3 6amna).
Kpurepuu: perieHue TODKHO OBITH OQOPMIICHO € MOAPOOHBIM OMHMCAHUEM XOJAa PpEIHICHUs U
pacueTHbIX (opMyn B OOImIEM BHAE C YKa3aHHMEM €IUHUI] HU3MEpPEHHs] BCEX BEJIUYMH.
IIpenonaBarenb MOXKET 3aaTh BOIPOC, C LEJIbIO BBIACHEHHUS ITOHUMAHUS CTYIEHTOM HM3y4aeMOro
MaTepHaa.

3 6auia 3ajaua perieHa npaBmIbHO, 6€3 OINOOK.

2 Gamna XoJ penieHus NpaBUIbHBINA, HO JOMYIIEHA
omnoOKa B MaTeMaTHYECKUX pacueTax.

1 Gann Jomnymieno e 6omnee 2-X ommMOOK B XOe
pereHwsl.
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CamocrosiTesibHast paboTa

OO0mmi quara3oH 0ayuIoB 3a HaHHBIA B4 aestenbHocTd 0-25. OneHnBaeTcs KayecTBO U
KOJIMYECTBO BBITTOJIHEHHBIX JOMAIIHUX padoT: pemenue 3aaa4 (0-10 6amioB), cocTaBiIeHHE TEKCTa
cOOCTBEHHBIX 33J1a4 Ha KOHKpeTHYIO Temy (0-10 O6ayioB), aHAIN3 HUMEIONTUXCS METOIMYECKHUX
peKoMeH1aluii 1o peuienuto 3ana4 (0-5 6awios).

MaxkcumanbHas cyMMa 0aiioB 3a Bce BUJIbI YU€OHOH IEeATEIbHOCTH CTYICHTA 32 OJJUH CEMECTD I10
muctuminHe «MeToauka o0yuyeHHsl HKOJbHIUKOB PelIeHNI0 PACYETHBIX 32/1a4 110 XUMHUI

cocrasirsteT 100 OasIoB.

Tab6anna 2. Ilepecyer noy4eHHOH CTYAEHTOM CYMMbI 0aJ1710B B 3a4eT

Boiee 56 6GauioB 3aUTEHO

MeHee 56 oayuioB HE3a4TEHO

Ecnu no pesynbTatam 00y4eHus: 1 pEHTUHIOBOTO TECTUPOBAHUS B CEMECTPE CTYJCHTOM HE
HabpaHo 56 6ajIoB, TO caeTcs yCTHBIN 3aueT. MaTepualibl 3a4eTa BKIYa0T BOIPOCHI,
MIPUBEICHHBIEC B JAHHOW paboyeil mporpamMme.

Bormpocs! k 3a4€Ty 110 IUCIUIUIMHE

1. OCHOBHBIE CTEXHOMETPUUECKHE 3aKOHBI XUMHUHU B KYpPCE€ XUMHUH CPEIHEN LIKOJIBL.

2. MexnpeamMeTHble U KypCOBBIE CBSI3M XUMUH ¢ (PU3UKON U MaTEMaTHKOM.

3. Pu3nyecKue eIUHUIBI N3MEPEHUS MaCChl, IINIOTHOCTH, JABICHUS U T.J.

4, OcHoBHbBIE MaTEMAaTUYECKUE TOHATUS (IPOMOPLMS, IPUBEACHHUE K €TUHUIIE, TPOLIEHTHI,
rpaduKu, CUCTEMbI YpaBHEHUM, OKpYTJIEHUE YUCEN U T.J1.) B PEIICHUH XUMUYECKHX 3a/1a4.

5. O6o03HaueHust GU3NYECKUX U XMMUUYECKUX BEJIMYUH B 0(DOPMIICHUH pELICHUs 3aa4.

6. Posib, MECTO M TICHX0JIOTO-TIEJarOTMYECKUE OCHOBBI IPUMEHEHUS U PEIICHUS PACUETHBIX
3aJla4 B Kypce XUMHUU CPEIHEH IIKOIIBI.

7. OO0111e peKOMeH/1alluy K PeIIeHUI0 pacUeTHBIX 3ajay.

8. Omnpenenenne NOHATHS «ydeOHass XUMUYECKasi pacueTHas 3ajaday.

9. Ycnosue, aHanu3 yclloBUsl, KAYECTBEHHAs U KOJIMUECTBEHHAS COCTABIISIFOIINE PACUETHOU
3aJ1a4uM, aITOPUTM pelIeHUs], 0QOpMIICHHE PEIICHUS 3aJauH.

10.  Pacuersl Ha OCHOBE NEPBOHAYAIBHBIX XMMUYECKUX MOHATUH (POpMyIia BelecTBa, aTOMHasI

Macca, MOJICKYJIIpHasi Macca, YUCII0 aTOMOB, MOJIb, YHCIIO ABOTa/IPO, MAacCOBas J0JIS JICMEHTA B
BEIIECTBE U JIp.).

11. PacueTsl ¢ mpuMeHEHHEM 3aKOHA ITOCTOSIHCTBA COCTABA.

12.  OnpeneneHue Macchl, KOJINYECTBA, 00bEMa YUACTHUKOB PEAKIIUU 110 YPABHEHUIO PEaKIUH,
€CJIM U3BECTHBI Macca, KOJIMYECTBO MIIM 00bEM OJIHOTO M3 YJACTHUKOB XUMUYECKOW PEaKIiu.

13.  VYwuer npumeceil, pacTBOpUTEIs, BBIXOAA MPOAYKTA UIH N30BITKA OJJHOTO U3 pearupyrommx

BCIICCTB B pacy€Tax 1o XUMUYCCKOMY YPaBHCHUIO. HpI/IMeHeHI/Ie CTEXUOMETPUUCCKUX CXEM JJIA
OKCIPCCCHOr'0 PCIICHUA 3a1a4.

14. PacueTsl MO0 NPUTOTOBIEHUIO PACTBOPOB, 110 ONPEAEICHUIO OTAEIBHBIX KOMIIOHEHTOB B
pacTBoOpeE, MO ONPEEICHUIO0 KOHIIEHTPALUKA PACTBOPOB U PACTBOPUMOCTHU BEILIECTB.
15. Pacuetnsbie 3anaun k Teme «llepuogndyeckuii 3aKOH U CTPOEHUE aTOMaY.
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16. Omnpenenenre MOJIIPHBIX MacC, OTHOCUTEILHOM IJIOTHOCTH U COCTaBa Ira3000pa3HBIX
BEILIECTB U UX CMECEH.
17. PacueTpl, OCHOBaHHBIE Ha MOJOKEHUAX TEOPUH IEKTPOJIUTUYECKON TUCCOLIMALIMN, 3aKOHOB
®dapapes.
18. Pacuetsl Ha OCHOBE 3aKOHA JIEHCTBYIOIUX Mace, pasuia Bant-T'odda.
19. 3amaun Ha ompeeiIeHUE TEIUIOBBIX YP(HEKTOB XUMUUYECKUX PEAKIIUM.
20.  OcHOBHBIC MHUHEpaJIbHBIE YA0OpEHUs, CIOCOOBI BHIPAKEHUS ITUTATEIILHON IIEHHOCTH
ynobpenuit B arpoxuMuu. PacueTsl Mo BHECEHUIO yI0OpEHUH B TIOYBY.
21. Omnpenenenne GOpMyIIbI BEIIECTBA MO €0 COCTABY; MO TAHHBIM MTPOYKTOB PEAKITUU C
Y4aCTHEM OIPEAEIISIEMOr0 BEIECTBA.
22. Wnertudukaims BemecTsa mo ero COCTaBy U CTPOCHHUIO.
23. Pacuernsie 3anaun B nemoBepcusax ['MA u EI'D 3a nocneanue rogasl. MeToibl perieHus
pacuetHbix 3a1a4 [ MA u EI'D o xumuu.
24. [IpuMeHeHrne KOMIIBIOTEPHBIX TEXHOJIOTUM JIJIsl peLIEHUS PACYETHBIX 33124 10 XUMUHU.
25. OCHOBHBIE TIPUHITUITBI OPTaHU3AIUN OJIMMITHA]T ITIKOJIBHUKOB Pa3IUYHOTO YPOBHS.
[Ipumepsl perieHus U OLICHUBAHUS PACUETHBIX OJMMIIUAIHBIX 3a/1a4.
26.  Pemenue TUTIOBOI 3a/1a4M B COOTBETCTBHUH coO crienuduranueit EI'D mo xummum.

27. PenieHre TUOBOM 3a7jaud B COOTBETCTBUH CO IIKOJIBHOM MPOrpaMMOil MPOPMILHOTO YPOBHSL.
INPUMEPHBIE TECTOBBIE 3AJIAHUSA

ITpu snextponuse Boaunoro pactsopa KCl Ha katoe BeIeaseTCs:
KaJni,

XJI0p,

BOJIOPO/I,

KHUCJIOPOJL.

ITpu snexrponuse Bogauoro pacrBopa KCl Ha anose Beigensercs:
KaJni,

XJI0p,

BOJIOPO/I,

KHUCJIOPOJI.

B peaxrmn: KMnO4 + HCl(koH11.) — Maprasel] IpUHUMAET 3JIEKTPOHOB:
3,

4,
S5,
6

DOKBUBAJICHT MarHusi B peaklMK C CEPHOI KUCIOTON paBeH:
1/2Mg

12,

24 r/mMoIb,

Mg,

[Tpu HOpMaNBHBIX YCIOBHSIX | T BOAOPOAA 3aHUMAET 00bEM:
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11,
22,4 7,
11,2 m,
5,6 1,

B 50 r 10 %-Horo pacTBopa cOaepKUTCSI paCTBOPEHHOTO BELIECTBA!
10T,

5T,

1T,

1,5T.

MoutsipHast KOHIICHTpAIKSI BEIIECTBA B PACTBOPE paBHA MOJISIPHON KOHIIGHTPAIIUH SKBUBAJICHTA
BEIIIECTBA JIJIs:

CEPHOU KHUCIIOTHI,

COJISHOM KHMCJIOTEHI,

THAPOKCH/IA KaJIbIIHS,

(hocPopHOIT KHCITOTHI,

[Tpu HOPMANTBHBIX YCIOBHSIX 8 T KUCIOPOJa 3aHUMAIOT 00bEeM:
1,

22,4 7,

11,2 i,

5,6 1,

B 30 r 15 %-Horo pacTBOpa COAEPKUTCSI pACTBOPEHHOTO BEIIECTRA!
10T,

45,

3T,

1,5T.

MounsipHas Macca SKBHBAJICHTa MarHUs B PEAKIIMH C CEPHOM KHUCIIOTOW paBHa:
12 r/moIb,

12,

24 r/MoIb,

Mg,

[Tpu HOpManbHBIX yciaoBusX 14 T a30Ta 3aHUMAIOT 00BEM:
1,

22,4 1,

11,2 n,

5,6 1,

B 10 Mt Boae! pactBopuim 10 r conu. [Tomyuunu pacTBOp ¢ MaccoBOM 0JEH:
30 %,
40 %,
50 %,
60 %.
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DKBUBAJICHT TMJIPOKCHJIA MEIH B PEAKIIUU C H30BITKOM COJISTHOW KHCJIOThI PaBEH:
98,

49T,

Cu(OH),

1/2 Cu(OH)a.

[Ipu HOpManbHBIX ycnoBHAX 38 T TOpa 3aHUMAIOT 00BEM:
11,

22,4 7,

11,2 1,

5,6 1,

B 200 r 40 %-HOTO pacTBOpa COAEPAKUTCS PACTBOPEHHOTO BEIIECTBA:
10T,

120,

80T,

40 r.

MoutsipHast KOHIICHTpAIKsI BEIIECTBA B PACTBOPE paBHA MOJISIPHOM KOHIICGHTPAIIUX SKBUBAJICHTA
BEIIIECTBA JIJIs:

CEPHHUCTON KUCJIOTHI,

COJISTHOM KHMCJIOTEHI,

THAPOKCHaa Oapus,

(dhochopucTol KUCIIOTHI,

B 2 1 5 M pactBopa conepKUTCS paCTBOPEHHOI'O BELIECTBA:
10 Mob,

5 MOIIb,

2 MOJIb,

4 Monb.

Ecnu monsipuast Mmacca ra3a pasna 30 1/M0Jib, TO IPU HOPMAJIBHBIX YCIOBUAX 15 T rasa 3aHUMarOT
o0BeMm:

12 n,

11,2 m,

28 1,

22,4 .

B 15 M Boasl pactBopmiin S T coiu. [lomydnnu pacTBop ¢ MacCOBOM J0JIEH:
25 %,
20 %,
30 %,
15 %.

9. VYueGHo-MeTOAMYeCKOEe M HHPOPMALMOHHOE 00ecTedeHne TUCIUTIINHBI (MOTYJIs1)
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a) OCHOBHas JUTEparypa:

1.

Cupuk, C.M. OCHOBBI METOAMKH O0YUYEHUSI XUMHUU: AIEKTPOHHOE yueOHOe mocooue /
C.M.Cupuk, JI.I'.TuBanoBa; MunucrepcTBo o0pa3oBanus 1 Hayku Poccuiickoit
Oenepannn, OepepabHOE TOCYAPCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BbIcIIero oOpasoBanus «KeMepoBcKuii rocyiapcTBeHHBIN yHUBEpcuTeT», Kadenpa
Heoprannyeckot xumuu. — KemepoBo: KemepoBckuii rocy1apCTBEHHbIN YHUBEPCUTET,
2015. — 167 c. . — Pexxum noctymna: 1o moJAnucKe. —
URL.:http://biblioclub.ru/index.php?page=book&id=481629(narta oopamenus: 13.06.2019).
— bubanorp. B k. — ISBN 978-5-8353-1822-3. — TekcT: 31EeKTPOHHBII.

Banyesa, T.H. Meronuka peiieHus 3agad 1o XuMuu: yuebHoe nocodue i CTyIeHTOB
HaIpaBJICHUs TOATOTOBKU «Xumus» : [12+] / T.H.BamryeBa, A.M.KpacHoBa. — MockBa;
bepnun: Jupexr-Menua, 2019. — 57 c.: Tabn. — Pexxum noctyma: no nommcke. —
URL:http://biblioclub.ru/index.php?page=book&id=571304(nata obpamenus: 13.06.2019).
— bubauorp. B k. — ISBN 978-5-4499-0503-1. — DOI 10.23681/571304. — Tekcr:

JJIEKTPOHHBIN.

I'munka, H. JI.3agaun n ynpakHeHust 110 0011l XUMUU: Y4eOHO-TIpaKTHIeCKoe mocooue /
H. JI. I'munka

; mox penakimei B. A. ITonkoBa, A. B. babkoBa. — 14-¢ u3n. — Mocksa: M3gaTenscTBO
HOpaiit, 2019. — 236 c. — (bakanasp. Axkagemuueckuii kypc). — ISBN 978-5-9916-8914-
4. — Texkcr: anextponnsiit / DBC FOpaiit [caitr]. — URL:https://biblio-
online.ru/bcode/431810(nata obparenus: 12.06.2019).

Kpatkwuii Kypc XUMHH ¢ TPUMEPAMU PEIICHUS 3a1a4 U 3aJaHUSIMHU JIJIS1 CAMOCTOSITEIbHOM
pabotsl: yue6Hoe nocobue / B.U.Enpumos, C.C.babkuna, E.M.Mscoenos,

AN SpommHckuii. — Mocksa: lupext-Menua, 2014. — 348 c. — Pexum nocryna: no
noamucke. — URL:http://biblioclub.ru/index.php?page=book&id=237222(nata obparieHwus:
12.06.2019). — ISBN 978-5-4458-5742-6. — DOI 10.23681/237222. — TeKCT: 37I€KTPOHHBIH.

0) TOTIOTHUTEbHAS JTUTEPATYpA:

1.

CyBopos, A. B. O6mas u Heopranuyeckas Xxumusi. Bompocs! 1 3agaun: yaeOHoe nmocobue
IS cpenHero mpodeccuonansHoro oopazoBanus / A. B. CyBopos, A. b. Hukonbsckmii. — 2-
€ u3., ucnp. u pomn. — Mocksa: U3narensctBo FOpaiit, 2019. — 309 ¢. —
(ITpodeccuonanproe oopazosanne). — ISBN 978-5-534-07903-6. — TekcT: 2JIeKTPOHHBIH
// OBC Opaiit [caiit]. — URL:https://biblio-online.ru/bcode/442100(nara obparieHus:
12.06.2019).

Amnapres, A. 1.O0mas xumusa. COOpHUK 3aJJaHUI ¢ TpUMepaMU pelIeHH: yaeOHOoe
nocobue 1y1s cpeHero npodeccuoHanbHOro oopaszoBanus / A. . Anapues, JI. 1.
Adonuna. — 2-e uzn., uctp. u gomn. — Mocka: M3aarensctBo FOpaiit, 2019. — 127 ¢. —
(ITpodeccronanproe odpazopanme). — ISBN 978-5-534-09932-4. — TekcT: 2JIeKTPOHHBIN
// OBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/438405(nara obparieHus:
12.06.2019).

Oneiinukos, H. H. Xumus. AIroput™msel pelieHus 3a1a4 U TeCThl: yueOHoe mocooue Jiist
cpemHero npodeccruonaabHoro oopaszosanus / H. H. Onelinukos, I'. I1. MypaBbeBa. — 3-¢
u3n., ucnp. u gon. — Mocksa: U3gatensctBo Opaiit, 2019. — 249 ¢. —
(ITpodeccronanproe oopazopanme). — ISBN 978-5-9916-9665-4. — TekcT: 2JIeKTpOHHBIN
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HayKH H BbIcIIero oopasoBanus PO

MunucrepcTBo

OI'BOY BO «COT'Y»

CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYrpasnenue JOKyMeHTHPOBaHHOU nHpopMaruei 7.5.3

Kontekcr opranusammu 4. O6ecnieuenue 7. (Ilepconan

7.1.2) Crpanuna 25 u3 30

Burazmener mporecca 7.5.3: Otnen 1okyMeHTo000poTa
Bun nokymenta: IlonoxxeHue 1o AesTenbHOCTU

Tosoxxenue o paspabdorke u peanuzaiu OO COT'Y

// OBC IOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/437705(nara obparieHus:

23.12.2018).

I'muuka, H. JI.OGmas xumus. 3agaun 1 yopakKHEHUS y4eOHO-TIPAKTHIECKOE ITOCOOHE ISt

cpennero npodeccuonaabHoro oopazosanwus / H. JI. I'muuka; mox pemakiueii B. A.
[TonkoBa, A. B. babkoBa. — 14-e uzn. — Mocka M3gatenbctBo Opaiit, 2019. — 236 c.
— (ITpodeccuonanpHoe oOpazoanue). — ISBN 978-5-534-09475-6. — Tekcr:
anexktpounsii // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/433858(nara
obparmienus: 23.12.2018).

Xumus. 3aaqauK yayeOHoe mocobue st cpeaHero npodeccuonaabHoro oopazosanus / 1O.

A. JleGeneB [u ap.] ; mox obmeit pexakueii I'. H. @aneeBa. — Mocksa M31aTenscTBO
FOpaiir, 2019. — 238 c. — (IIpodeccuonansroe o6pazoBanue). — ISBN 978-5-9916-7786-
8. — Texcrt: anexrponnsiii / IBC FOpaiir [caiit]. — URL:https://biblio-
online.ru/bcode/436534(nata odpamienus: 23.12.2018).

B) NnporpammHoe obecrnedeHne u MHTepHeT-pecypcsl

B) mporpaMmmMHoe odecneuenne 1 MHTepHeT-pecypcbl
Ne HaumeHnoBanue Ne norosopa(iuuensust)
n/n
1 Windows 10 Enterprise Ne 4100072800  Maicrosoft Products (MPSA) or
' 04.2016r
9 Windows 10 ProforWorkstations Ne 4100072800  Maicrosoft Products (MPSA) or
' 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800  Maicrosoft Products (MPSA) or
' 04.2016r
4 Windows 8.1 Professional Ne 4100072800  Maicrosoft Products (MPSA) or
' 04.2016r
Windows 8 Enterprise Ne 4100072800  Maicrosoft Products (MPSA) or
5.
04.2016r
5 Windows 8 Professional Ne 4100072800  Maicrmsoft Products (MPSA) or
' 04.2016r
7 OfficeStandard 2016 Ne 4100072800  Maicrmsoft Products (MPSA) or
' 04.2016r
8 OfficeStandard 2013 Ne 4100072800  Maicrmsoft Products (MPSA) or
' 04.2016r
9. | Cucrema tectupoBanus SunravWEBCIass | Ne468 ot 03.12.2013 UII Cynrarynus P.T.(6eccpodno)

JJIeKTPOHHBIE PeCypPChl, 00ecneYnBaloNIue Peaju3anui 00pa3oBaTe/IbHbIX

nporpamMmm

®OI'BOY BO «CeBepo-OceTHHCKHI TOCYAapPCTBEHHbIH YHUBEPCUTET MMEHH

Kocra JleBanoBu4ya Xeraryposa»
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https://biblio-online.ru/bcode/437705
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HaumenoBan [Ipu CBenenu Koimn-Bo Xapax
ue HaJ An |50 Neo norosopa . TOYEK
N¢ Cpok JEeUCTBUS TEpUCTUKA
No DIEKTPOHHOT nex | pec paBo Ha MpaBo SAKTIOUEHHOTO 0rOBOPA nocryma/ focTy
0 H caiita oOnanare ucnosap3zoBanus ObC mone3o | o
pecypca OCTb e BaTenen
Horosop Ne 135-
06/14 12.09.2014 r.-11.09.2015 r. 7000
ot 12.09.2014 r.
HoroBop Ne 167-
08/15 12.09.2015 r.-11.03.2016 . 7000
ot 12.09.2015 r.
Jorosop Ne 58-02/16
5T 09 03.2016 I 12.03.2016.r.-11.09.2016.r. 7000
HoroBop Ne 202-
08/16 12.09.2016 r.-11.03.2017 . 7000
htt ot 24 08.2016 1.
9BbC — ITo IP-
" p://ww 000 HoroBop Ne  069-
. ﬂYHHBgﬁgJI;I;ZTTCeI;z; Crop | w. | «Hexe- | 02/17 o113.03.2017 12.03.2017r. -11.03.2018r. 7000 aﬂpege};ﬂm
online" OHHSIS _ bib | Meauax» Jorosop Ne 184- MUTHEGH
lioclub. 08/17 oT 12.09.2017-11.02.03.2018. 7000
ru 04.09.2017
HoroBop Ne 056-
02/18 oT 16.04.2018r.- 16.10.2018rr. 7000
25.05.2018
HoroBop Ne 163-
10/18 oT 17.10.2018r.-31.12.2018r. 7000
30.10.2018
Horosop Ne  21-
02/2019 oT 01.01.2019r.- 30.06.2019r. 7000
14.02.2019
OneKTpoHHas Crop htt Jorosop Ne B
5 oubnmoreka O ps:/ldvs dI'BY 095/040100 12.04.2014 1.-11.04.2015 . 10 YUTATBHO
JUcCepTanuit Isl.ru "PI'B" ot 04. 04. 2014 r. M



http://www/
http://www/
http://www/

MunucrepcTBo

CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYnpasnenue JOKyMeHTHPOBaHHOU nHbopMarme 7.5.3
Kontekcr opranuszammu 4. O6ecnieuenue 7. (Ilepconan

HayKH | BbIcIIero oopasosanus PO
OI'BOY BO «COI'Y»

7.1.2)

Burapmener mporecca 7.5.3: Otaen 1okyMeHTO000poTa
Bun nokymenta: IlosnoxxeHue 1o AesTeNnbHOCTU

Tosoxxenue o paspabdorke u peanuzaiu OO COT'Y

Crpanuna 27 u3 30

PTG
PT'B)

(OB

Horosop
095/04/0216
ot 18.05.2015 1.

18.05.2015 r.-17.05.2016 .

Horosop
095/04/0308
ot 24.08.2016 1.

23.09.2016 r.-22.03.2017 r.

Horosop
095/04/0199
08.11.2017 r.

27.11.2017r.
26.05.2018r

1o

Horosop
095/04/0135
15.10.2018

15.10.2018r.-15.01.2019r.

Jlorosop
095/04/0029
19.02.2019

01.03.2019r.- 31.05.2019r.1.

3aje

Hb
cory

0e3nu
MUTHBIH

DneKTpoHHas
oubmnoreka
«KoHCynbpTaHT
CTYICHTa»

Crop
OHHSIS

htt
p:/iww
w.stud
medlib.
ru/

000
«I'D0TAP»

Horosop
Nel174KC/09-2014
11.09.2014

oT

20.09.2014r. - 20.09.2015r.

200
KapT
JIOCTyTIa

oe3nu
MUTHBIA

0O0O0»lIlo
JTUTEXPECYpPC

»

Horosop
Nel145CJ1/02-2019
27.02.2019r.

OoT

01.03.2019r.01.03.2020r.

300k110
el
JOCTYTIA.
300  kapt
JIOCTYyTIa

Oe3nun
MUTHBIA

YHuBepcainbH
asg 0a3za JaHHBIX
«East-Viewy

Crop
OHHSIS

dli
b.eastvi
ew.com

000
«Buc»

Horosop Ne 77-I1
ot 04.05.2016 1.

01.07.2016 r.-31.12.2016 .

Horosop Ne 310-11T

or 10.01.2017 r.

01.01.2017 r.-30.06.2017 r.

Koi-Bo

JOCTYTI
OB HE
OTPAaHUYEHO

beszmn
MUTHBIA
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CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYnpasnenue JOKyMeHTHPOBaHHOU nHbopMarme 7.5.3

MunucrepcTBo

Kontekcr opranuszammu 4. O6ecnieuenue 7. (Ilepconan

HayKH U BbIcLIero oopazoBanus PO 712) CTpaHI/IHa 28 u3 30
®I'BOY BO «COT'Y»
Burapmener mporecca 7.5.3: Otaen 1okyMeHTO000poTa
Bun nokymenta: IlosnoxxeHue 1o AesTeNnbHOCTU
Tosoxxenue o paspabdorke u peanuzaiu OO COT'Y
Hayunas 000 Kon-Bo
AJIEKTPOHHAs "Hayunas Jlanensuonnoe JIOCTYT besznn
cornamenue Ne 5051 beccpounoe N
OubnImoTeKa AJIIEKTPOHHAS OB HE | MUTHBIM
. " ot 02.09.2009 r.
eLibrary.ru Cro htt | Gubamoreka OTPaHUYEHO
5 OHHSIS P p://elibr Hlorosop Kon-Bo ITo IP-
Basa nannbIX ary.ru 000 Ne SU-20-12/2016-1 ot | ampec
«BC o1 28.12.2016 T. 29.12.2016 r.-28.12.2026 T. AOCTYIL - anpecy
. PYHDb OB HE 0e3mn
elibrary» JIuneHsnonHoe OrDAMICHO | MITHEL
cornamenue Ne 4758 p
DNeKTpOHHAs bib Kon-Bo ITo IP-
6 6I/I6JII/IE)TeKa Crop IIO-_ 090 HoroBop Ne 13210 01.03.2019r. — 01.03.2020r. JIOCTYIl | ajpecy
«IOpaitT» OHHSA online.r | «fOpaiit» ot 27.02.19 OB HE 0e31m
u OTPAHUYEHO | MUTHBIN
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CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYrpasnenue J0KyMeHTHPOBaHHOU uHbopMarme 7.5.3

Konrekct opranusauuu 4. Obecneuenue 7. (Ilepconan

MuHUCTEPCTBO 7.1.2)

HayKH H BBICIIEro oOpa3oBanus PO
OI'BOY BO «COI'Y»

Crpanuna 29 u3 30

Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa
Bun nokymenta: IlonoxxeHue 1o AesTenbHOCTU

Honoxenue o pazpabortke u peanuzauuu OO COT'Y

PeKOMeHHaIII/II/I 110 MCHOJb30BAHMIO I/IHTepHeT-pecypcOB H JAPYrux I3JCEKTPOHHBIX
HH(OPMAIUOHHBIX HCTOYHHUKOB
https://strempler.ucoz.ru/
https://1sept.ru/

10. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOLYJIs1)
KommnbroTepHslii kitacc, 10cTyn K cetu MIHTepHET (BO BpeMsi CaMOCTOSTENIbHON padoThI),
OpI'TEXHHUKA, 3JIEKTPOHHas 0a3a gaHHbIX Onbnmorekn COI'Y, neKIMOHHBIE Ay IUTOPHH;
OCHAILICHHBIE UHTEPAKTUBHOU TOCKOM, IIPOEKTOPOM.
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CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYrpasnenue J0KyMeHTHPOBaHHOU uHbopMarme 7.5.3

Konrekct opranusauuu 4. Obecneuenue 7. (Ilepconan

MuHUCTEPCTBO 7.1.2)

HayKH H BBICIIEro oOpa3oBanus PO

Crpanuna 30 u3 30
OI'BOY BO «COI'Y»

Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa
Bun nokymenta: IlonoxxeHue 1o AesTenbHOCTU

Honoxenue o pazpabortke u peanuzauuu OO COT'Y

11. Nluct o6HoBNEHUA/aKTYaAu3auum

(Ecnu npozpamma b6bina obHosneHa, mo caedyem 0obasums craedyroulee (8b16pameo HyHHbili
sapuaHm))

Mporpamma obHoBEHA.

Mporpamma paccMoTpeHa 1 yTBepsKaeHa Ha 3acegaHnn Kadeapsbi

HauMeHoeaHue
Kaghedpoel OT « » 20 r., NpoTokosa Ne

Mporpamma op,o6peHa Ha 3aCedaHnn COBETa

daKynbTeTa OT « » 20 r., npotokosn Ne
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