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1 BBenenue

PaGouas nporpamma u (OHA OLIEHOUHBIX CPEICTB TUCHUILUIUHBI «XUMHUD COCTABJICHbI B
COOTBETCTBUH C TpeOOBaHMAMHU (heAepabHOTO TOCYJAPCTBEHHOIO 00pa30BaTEeILHOTO CTaHap-
Ta, YTBEPXKACHHOTO MpukazoM MuHoOpHayku Poccutickoir @eneparnuu ot 25.05.2020 Ne 680, u
OCHOBHOI1 npodeccnoHanbHOM 00pa30BaTEIbHOM MPOrpaMMBI MMOATOTOBKH «be30macHOCTh JKU3-
HEJEATEILHOCTH B TeXHOc(hepe» mo HampasieHuto moarotoBku «20.03.01 Texnocdepnas 6e3-

OMaCHOCTEY.
3agaun aucuu- | HaxoauThs onTUManbHbIE YCIOBUS IS TPOTEKAHUS XUMUYECKUX MTPOLEC-
MJIMHBI COB; ONIMCHIBATh XMMHU3M OCHOBHBIX XMMHUUYECKHUX MPOIIECCOB; OBIAAETh

npueMaM U MECTOJJUKAMHU PCUHICHUA KOHKPCTHBIX 3aJla4 U3 Pa3JIMYHbIX pa3-
JIeTI0B XUMHH; BBISBIIATH B3aHMOCBSI3HU MEX/Ty OTJEIbHBIMA XUMHUECKHUMU
HpOLIeCcCaMH.

OcCHOBHBIE pasjie-
Jbl / TEMBbl JIHC-
LUIUINHBI

Texnuka 6e30macHOCTH, OXpaHa Tpyia
OcCHOBHbIE OHATHUS U 3aKOHBI XUMHH
CrpoeHue BemiecTsa

OcHOBHBIE 32aKOHOMEPHOCTH MTPOTEKAHNS XUMUUECKUX PEAKIIUM,
PactBOpBI ¥ Ipyrue qucnepcHble CUCTEMBbL
DNEKTPOXUMHUECKHUE TPOLECCHI
DJEMEHTBI KaYECTBEHHOT'O ¥ KOJIMYECTBEHHOIO aHAIIN3a
BrIcOKOMONEKYIISIpHBIE COETMHEHUS
IIpomexxyTouHas arrecranus

2 IlepeuyeHb MUIaHUPYEMbIX Pe3yJIbTATOB 00yUeHHS N0 AMCHHUIIHHE (MOAYJIIO0), CO-
OTHECEHHBIX ¢ HHAHUKATOPAMH J0CTHKECHHUS KOMIICTeH U

[Ipouecc n3yyeHus: JUCHMILUIMHBI «XHUMHUS» HaIpaBlieH Ha (OPMUPOBAHUE CIIEAYIOLINX
kommnereHMi B coorBeTcTBUU ¢ PI'OC BO 1 ocHOBHOI 00pa3oBaTenbHOM ImporpamMMmoil (Tad-

muna 1):

Ta6n1/1ua 1-— KOMHCTCHHI/II/I 1 MHAUKATOPBI UX JOCTUKCHUS

Ko v HaumMeHoBaHME KOM-
ETEHIINHN

Nuaukatopel JOCTUXEHUS

[Inanupyemsle pe3ynbTaTsl
00y4yeHHs 10 JUCLUIUINHE

Ob6menpodeccnoHanbHbIe

OIIK-1 CnocobeH y4uThI-
BaTh COBPEMEHHBIC TCHJICH-
[IUU PA3BUTHSI TEXHUKU U
TEXHOJIOTHI B 00JIaCTH TeX-
HOcepHOil 6e30macHOCTH,
U3MEPUTEIILHON W BEIYHCITH-
TeTbHOU TEXHUKH, HHPOpMa-
ITUOHHBIX TEXHOJIOTHH MPU
pEeIIeHNH TUTOBHBIX 3a/1a4 B
obsactu mpodeccCuoHATbHON
JIeITEeIILHOCTH, CBSI3aHHOI C
3alIUTON OKPY’KAIOLIEH cpe-

OIIK-1.1 3HaeT coBpeMeHHbBIE
TEH/ICHIIH Pa3BUTHS TEXHU-
KU ¥ TEXHOJIOTUH B 00J1acTh
obecrnieueHus TexHochepHOn
0e30macHOCTH, COBpPEMEHHbBIE
TEH/ICHIIH BBIYUCIIUTEIILHON
TEeXHUKU, HH(POPMAITMOHHBIX
TEXHOJIOTHI B CBOEH mpodec-
CHOHAJIBHOW JeATeIbHOCTH
OIIK-1.2 Ymeer ncnoius3o-
BaTh BHIYHUCIIUTEIBHYIO TE€X-
HUKY U MH(OpMaIMOHHbIE

3HAeT OCHOBHBIE 3aKOHBI M TO-
HATHS OOIIEeH XUMHH, XUMHYE-
CKOWM TEpMOJMHAMHMKUA U KUHE-
TUKH, TPOIECCOB THUIPOIIHN3A,
ANEKTPOJIN3a, dBIEKTPOXUMHUYE-
CKOM KOPpO3UH.

YMeer pabotarh ¢ mepuogrye-
CKOM CHCTEMOM XUMHYECKHUX
anemenTtoB JI.M. MeHnneneena;




TEXHOJIOTHH B 00J1aCTH 00ec-
nevYeHus TexHochepHoin 6e3-
OIACHOCTH; OIIPEJICIIATh Ma-
paMeTphl ONIACHBIX U BPEIHBIX
BO3JIEMCTBUI TEXHOJIOTHYE-
CKHX ¥ IMPOU3BOJICTBEHHBIX
IIPOLIECCOB; BBIABIIATH 0a30-
BBIC 3aKOHBI U 3aKOHOMEPHO-
CTH pa3BUTHs HayKu B 00Ja-
cTH TexHochepHoi Oezomac-
HOCTH

Bl 1 o0ecrieyeHmneM 0e3-
OITACHOCTH 4€JIOBEKA

TaOIUIEH PACTBOPUMOCTH KHC-
JIOT, OCHOBAaHWUW W COJIEH; pe-
maTh pPacueTHbIE M IKCICPHU-
MEHTaJIbHBIC 3aJa4ud, aHaJIN3u-
pOBaTh ypaBHEHUS MPOTEKAIO-
IIMX XUMUYECKUX PEAKLIHUIM.

OIIK-1.3 BnaneeT HaBbIKaMu
CTPYKTYPHUPOBAHHMSI 3HAHHIA,
NPaBUIBHOTO BBIOOpA
CPEJICTB, CIIOCOOOB ¥ METOJIOB

Bnageer meTogamu aHaim3a
MIPOIIECCOB XUMUYECKOU Tep-
MOJUHAMUKHU, KHHCTUKHU, THUI-
poJIn3a, JIESKTPOIIH3a.

IIPUHATHUSA PELICHU; BiIajie-
HUE TEXHUKOUN U TEXHOJIOTH-
AMHU B 00J1aCTH 0O€ecTieyeHUs
TexHOC(EepHO Oe30IacHO-
CTH; BJIAJICHUE BBIYMCIIUTEIb-
HOM TEXHUKOW ¥ MH(POpPMAIIH-
OHHBIMH TEXHOJIOTHSIMU B
cBOei npodeccruoHaIbHON
JIeATeTbHOCTH

3 MecTo AuCHHMILVINHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTeIbHOI MPOrpaMMbl

Hucumnnnmnza «Xumus» uzydaerca Ha 1 kypcee, 1 cemecrtpe.

JlucuuiuinHa BXOIUT B cocTaB Oyoka 1 «lucuumiuHbl (MOAYNIN)» U OTHOCUTCA K 06a30-
BOM 4acCTH.

3HaHus, YMEHUS M HaBBIKHU, COPMUPOBAHHBIE MPH U3YUYEHUM AUCLUIUIUHBI «XUMUSD,
OyIayT BOCTpeOOBaHbI MIPU U3YUYEHUH MOCIEAYIOMUX JUCHUILINH: « Teopust BeposiTHOCTEN U Ma-
TeMaTH4eCcKasl CTaTUCTUKa», «MarepuanoBeneHuey, «MeTposorus, craHaapTu3alnus U CEepTH-
bukanusa», «dusznkay, «PU3NKO-XUMUUYECKHE METO/Ibl aHAJIN3a», « DJIEKTPOTEXHUKA U JIEKTPO-
HUKay, « THQpOpMallMOHHBIE TEXHOJIOTUH B YIPABICHUU Cpeoi oouTaHus», «CHUCTEeMBbl 3allUThl
cpenbl oouTanusa», « TeXHOIOruu co3AaHusl ¥ MPOABUKEHUSI CalTOB ((haKyIbTaTHUB)».

JucuumuimHa «XUMHS» B PaMKax BOCIHUTATENbHOM pabOTHl HampaBieHa Ha (GOpMHPOBa-
HUE y 00yJarolMXcsl aKTUBHON Ipa’KIaHCKOM MO3UIIMH, YBaXKEHUS K IIpaBaM U cBOOOJiaM yello-
BEKa, 3HaHUS MIPABOBBIX OCHOB U 3aKOHOB, BOCIIUTAHUE YyBCTBA OTBETCTBEHHOCTH WJIM YMEHHS
apryMeHTHpOBaTh, CaMOCTOSTEIbHO MBICINUTh, Pa3BUBAET TBOPYECTBO, MPO(ECCHOHATLHBIE
YMEHMS WIM TBOPYECKHU PA3BUTOM JMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUI, OTBETCTBEHHOCTU
3a BBINIOJTHEHUE Y4eOHO-TIPOU3BOICTBEHHBIX 3aJJaHUH U T.1.

4 O0beM AUCHHMILVIMHBI (MOLYJIs1) B 32a4€THBIX eJUHULIAX C YKA3aHHEM KOJIHYeCTBA
aKajgeMMYecKHX YacoB, BbIIeJIEeHHbIX HA KOHTAKTHYI0 pa0oTy 00y4aloluxcs ¢ npenojaana-
Tes1eM (110 BHAaM Y4eOHBIX 3aHATHIT) M HA CAMOCTOATEIbHYI0 padoTy 00y4arommxcst

O6m1ast TpyA0eMKOCTh (00BhEM) TUCIUIUIMHBI COCTaBIsIeT 3 3.€., 108 aka. yac.
Pacnpenenenne o0beMa AMCHUIUIMHBI (MOAYJIS) IO BUJAM yYEOHBIX 3aHSATHH MPeaCcTaB-
JIEHO B Tadymue 2.
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Tabmuma 2 — O6beM TUCIUTIIUHBI (MOYJIS) TIO BUAAM YUEOHBIX 3aHITHI

O0BeM QUCLUATUIHHEI Bcero akagemu-
YEeCKHUX YacoB

OO0mmas TpyA0€MKOCTh TUCITUTUIMHBI 108

KonrakTHas aynuropHasi pa6oTa o0y4arolmmuxcs ¢ npemnojgaBaresieM (1o 48
BH/IaM Y4eOHbIX 3aHATHI), BCEro

B Tom uncie:

3aHATHA JEeKUMOHHOr0 TUNAa (JIGKUWU W WHBbIC yueOHbIC 3aHATHUA, NIPEIy- 16
CMaTpHBaOIME NMPEUMYIIECTBEHHYIO Neperady yueOHoH MHpopManuu re-
JarorMyecKuMu pabOTHUKAMM )

3aHATHS CEMHHAPCKOI0 THUIA (CEMUHApbl, IPAKTUUECKUE 3aHATHS, IPaK- 32
TUKYMBI, JJaOOpaTopHble pabOThl, KOJUIOKBUYMbI M MHbIC aHAJOTHYHBIE 3a-
HSATHUS)

CamocrosiTesibHasi padoTa 00y4aloIMXCcA U KOHTAKTHas padoTa, BKIIO- 60
Yaromas TPYIIOBble KOHCYJIbTAIlUM, WHIMBUAYaJIbHYIO paboTy oOydaro-
muxcsa € OpernogaBaTciiiMU (B TOM YHMCJIC MHIAWBUAYAJIbHBIC KOHCYJIbTa-
IIUH); B3aUMOJICHCTBHE B 3JIEKTPOHHON MH(DOPMAIIMOHHO-00pa30BaTeIbHON
cpeze By3a

[TpomMexyTouHas aTTecTalnus 00yJaromuxcs — 3a4eT C OLEHKOMN 0

5 Copepxanue 1UCHUILTHHBI (MO1YJIf1), CTPYKTYPHUPOBAHHOE M0 TeMaM (pa3jaesiam)
€ YKa3aHMEM OTBEJICHHOI0 HA HUX KOJIHYeCTBA aKAIeMUYEeCKUX YACOB M BUJI0B Y4eOHOM
padoThI

Tabnuua 3 — CTpyKTypa U cojiepkaHue JUCUUIUIMHBI (MOIYIIs)

HaumenoBanue pazzienos, TeM 1 | Buasl yaeOHOU pabOThI, BKIIIOYAsi CAMOCTOSITENIbHYIO pado-
coJiepKaHue MaTepuaa Ty 00YYaroIMXCs U TPYAOEMKOCTh (B Yacax)

KonrtakTHas pabora npenoaasarens ¢ ooyqaroum- | CPC
MUCS

Jlexuuu | Cemunapckue (mpak- | JlaGopaTtopHbie
TUYECKUE 3aHATHA) 3aHATHUSA

TexHuka 0e301aCHOCTH, OXPaHa TPyaa

Texnuka 0e30MaCHOCTH, OXpPaHa 2
Tpyaa

OcHOBHBIE TOHATHSA U 3aKOHBbI XUMHH

OcHOBHBIC MOHATHS U 3AKOHbI 2 2 2 10
XUMMUH

CTpoeHue BemiecTBa




CTtpoeHue BellecTBa 2 2 2 10

OcHOBHbBIE 3aKOHOMEPHOCTH IMPOTEKAHUA XUMHU-YECCKHUX pealclmﬁ

OCHOBHBbIE 3aKOHOMEPHOCTH 3 3 2 10
NPOTEKAHUSI XUMHYECKHUX pe-
aKknuii

PaCTBopr U APpYIrue JUCIIEPCHbLIC CUCTEMbI

PacTBOpbI U Apyrue qucnepc- 2 2 2 10
HbI€ CHCTEMBbI

3HeKTp0XI/IMI/I‘{GCKI/Ie MpoueCChI

DJIeKTPOXMMHUYECKHE MPOLECChI 3 3 2 8

9J1eMeHTbl KA4eCTBEHHOI0 M KOJIHMYeCTBEHHOI0 AaHAJIN3a

DJIeMEeHTHI Ka4YeCTBEHHOI0 U 2 2 2 6
KOJHYECTBEHHOI0 AaHAJIN3A

BbicokomosiekyasipHbIe cOeUHEHUS

BbicokomosiekysipHbIe coequ- 2 2 2 6
HEeHUA

HpOMe)KyTO'—IHaﬂ aTTecraunus

HNUTOI'O no nucounjanue 16 16 16 60

6 BueaynuTopHasi caMmocTOsITeJIbHAS PadoTa 00y4aroIMXCH M0 JMCUUILIHHE (MOTY-
JI10)

[Ipu nmaHUpOBaHUK CAMOCTOSITEIBLHON pabOThl CTYACHTY PEKOMEHIYETCS PYKOBOJICTBO-
BaThCs CIEAYIOIIUM paclpeeieHueM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabmuia 4):

Tabnuia 4 — Pexomeniyemoe pacipeiesIieHue YacoB Ha CaMOCTOSITEIbHYIO paboTy

KommnoHeHTBI caMocTOsITEIbHON PadoThI KonnuyectBo yacos
N3yueHune TeopeTuyecKkux pa3eiaoB IUCIUILIUHbI 20
BeImosTHeHNEe OTYeTa ¥ IMOATOTOBKA K 3aIIuTe J1ad.pad. 28
BrmonHeHMe oTdeTa M moAroroBka k 3ammre PI'P 12

7 OueHoYHbIE CPeCTBA IJI NPOBEACHUS TEKYIIEero KOHTPOJISI M POMeKYTOYHOMI
arrecTaluu 00y4arOIIMXCs MO JMCHUIIMHE (MOAYJII0)

@DOH/1 OLICHOUHBIX CPEJICTB JJIS MPOBEACHHS TEKYIIEro KOHTPOJIS yCIIeBaEMOCTH M IpO-
MEKYTOYHOM aTTecTaluu npeacrtasiieH B [Ipunoxenun 1.

[ToyHBII KOMIUIEKT KOHTPOJBHBIX 3aJIaHUN WM MHBIX MaTepUanoB, HEOOXOAUMBIX IS
OIICHUBAHMSI PE3YJIHTATOB O0YUYEHHUS 10 TUCIHIUIMHE (MOJYIIO), MPAKTUKE XpaHUTCS Ha Kade-
pe-pa3paboTunke B OyMa>KkHOM U 3JICKTPOHHOM BHJIE.
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8 YueOHOo-MeTOMUMYecKOe U MH(OPMAITMOHHOE O0ecTeyeHre TUCHMILTUHBI (MOXYJIs)

8.1 OcHoBHas 1uTEparypa

1. Axwmeros, H.C. Obuiast u Heoprauuyeckast Xumus : yueOHuk s By3os / H. C. Ax-
METOB. - 5-€ u31., uchp., 4-¢ us., ucnp. - M.: Beicias mkona: Axanemus, 2003; 2001; 1998. -
744c. 533K3

2. T'muaka, H.JI. OOmas xumwus : yyeOnmk s By3oB / H. JI. I'munka; moxm pen.
B.A.IlonkoBa, A.B.babkoBa. - 18 -e usn., mepepad. u goim., 17-e uza., nepepad. u jom. - M.:
FOpaiit, 2011. - 886¢. 3983k3

3. T'munxka, H.JI. 3agaun u ynpaxuenus no oobuieit xumun / HJL. T'nuaka. —u3z. crep.-
M.: KuoPyc, 2011. — 240c.

4. ®ponos, B.B. Xumus : yuebHoe nmocodue st By308 / B. B. @ponos. - 3-e u3z., ne-
pepad. u gor. - M.: Beicmias mikona, 1986. - 543c¢. u3-23k3 a6-653k3

5. Endumos, B.M. OcHoOBBI 00111e#i XuMuH [ DIIEKTPOHHBIN pecypce] : yueOHoe moco-0ue
/ B.W. Endumos, 2-¢ uzza. - M.: HUL UH®PA-M, 2015. - 256 ¢. - ISBN 978-5-16-010066-1. —
Tekcrt : snexkTpoHHbId // DnexTporHO-Onbmuoreunas cucrema ZNANIUM.COM : [caiit]. —
URL: https://znanium.com/catalog/document?id=372542 (nara oOpamienus: 12.06.2021). —
Pexum noctyna: asis aBTOPU3HP. MOIb30BATENEH.

8.2 JlonosiHuTEIbHAS JIMTEpaTypa

1. Koposun, H.B. O6mas xumus : yaeOHHK 1151 cTyaeHTOB By30B / H. B. KopoBuH. - 9-
e u3., nepepad. - M.: Beicmas mkosa, 2007; 2004; 2000; 1998. - 557¢. 31 »kx3

2. VYrai, S.A. OOmas u HeopraHuyeckass XuMus : yueOHuUK it By30B / S1. A. Vraii. -
4-¢ u3n., crep. - M.: Beicias mkoia, 2004; 2002; 2000; 1997. - 528c. 9733

8.3 Meroanueckne yKa3aHus JJIsl CTYACHTOB 110 OCBOCHUIO JMCIHIIJIMHbI

1. 3akon nskBuBaieHTOB: Mertoanueckue ykazanus /Coct. B.B. CazonoB. Komco-
MoJibck-Ha-Amype: KomcoMounbckuii-Ha-AMype roc. TexH. yH-T, 2002. — 8 c.

2. KowmmekcHbie coequuenus: Meronnyeckue ykazanus /Coct. B.B. Tenem. — Kowm-
comonbck-Ha-AMype: TOYBIIO «KHAI'TY», 2003. - 8 c.

3. CKOpOCTh XMMHUYECKHUX PEaKIui. XMMHUYECKOE PAaBHOBECHE.. METOUYECKHE yKa3a-
HUS K JabopaTopHO# padore no kypcy «OO0mmas u Heopranndeckas xumus» / coct. : H.Jl. Haza-
penko. — Komcomonbck-Ha-Amype: @I'BOY BIIO «kKHAI'TY», 2015. - 10 c.

4. Karanu3: meroanyeckue ykazaHusi K jJabopaTopHOil pabdore mo Kypey «OOmas xu-
mus» / coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype : ®I'BOY BIIO «KHAT'TY», 2015. —
8c.

5. PactBOpHI : METOIMUYECKHE YKA3aHUSI K BBIIOJTHEHHUIO JTAOOPATOPHON pabOTHI IO Kyp-
cy «Ob6mas xumus» / coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype: ®I'BOY BIIO
«KaAI'TY», 2015, 7 c.

6. XKectkocTh BoAbI: MeToaMuECKUe yKa3aHHs K J1a0opaTopHOil paboTte mo obuiei xu-
mun/ Coct. U.U. 3omotapes. — Komcomonbck-Ha-Amype: [OYBIIO «KHAT'TY», 2004. - 7 c.

7.  DIEeKTpONMTHUYECKas AUCCOLMAIUSA: METOJMUECKUE YKa3aHUus K JabopaTopHOil pado-
Te 1o Kypcy «OOmas u Heopranudeckass xumus» / coct. : B.B. Tenem — Komcomonbck-Ha-
Amype: ®I'BOY BIIO «KHAI'TY», 2015. -9 c.

8. Tmaposms coneit: Meroauueckne ykazanus /Coct. H.B. Pemusosa, H.JI. Hazapenko.
Komcomonsck-Ha-AMype: 'OYBIIO «KHAI'TY», 2008. — 17 c.

9. OKHCIHTENPHO-BOCCTAHOBHUTEIBHBIC PEAKIINU: METOMIECKIE YKa3aHUs K BBITIOHE-
HUIO Ja0opaTopHOi paboThl o Kypey «O6mas xumus» / coct. .M. 3onorapes, H.JI. Hazapen-
ko — Komcomounbck-Ha-Amype : @I'bOY BIIO «KHAI'TY», 2015. — 10 c.
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10. DaexTpoxummueckass KOppo3usi MeramuioB: Mertonuueckune ykaszanusi / Coct. U.N.
3onorapeB. - Komcomonbck-Ha-AMype: KoMmcomonbckuii-Ha-AMype rocyJapCTBEHHBIM TEXHU-
yeckuit ynusepcutet, 2008. - 12 c.

11. Dnexrponusz: Meroanueckue ykazanus /Coct. MN.W. 3ono0tapeB. — Komcomobck-Ha-
Awmype: 'OYBIIO «KHAI'TY», 2003. — 10 c.

12. p — sneMeHTHI: METOUYECKHE YKa3aHUS K BBITIOJHEHHIO JIA0OPATOPHOU pabOThI 1O
Kypcy «O0mas u Heopranuueckas xumus» / coct. T.A. KymukoBa. — Komcomomnbsck-Ha-Amype :
®I'BOY BIIO «kKHAI'TY», 2016. — 10 c.

13. d — syeMEHTBI: METOMYECKUE yKa3aHUs K BBIMOJHEHHUIO JabOpaTOpPHBIX paboT Mo
Kypcy «O0mas u Heopranudeckas xumus» / coct. T.A. Kynukosa. — Komcomonbck-Ha-Amype :
OI'BOY BIIO «KHAT'TY», 2011. - 12 c.

14. Opranuyeckue NOJIMMEPHI: METOJUYECKUE YKA3aHUS K BBIMOJIHEHUIO Ta0OpaTOPHBIX
pabot o kypcy «O6mas xumus» / coct. I.M. PemuzoB. — Komcomonbck-Ha-Amype : PI'bOY
BIIO «KHAI'TY», 2004. — 11 c.

15. VkazaHHble METOIMYECKHE MaTepualbl TaK)Ke pa3MeIIeHbl 1O  afpecy:
https://knastu.ru/students/TnaHbINA KaOUHET.

8.4 CoBpemenHbIie npodeccuoHaNbHbIe 6a3bl JAHHBIX H HHPOPMAMOHHBIE CIIPa-
BOYHbIE CHCTEMbI, HCIO0JIb3yeMble NP 0CyLeCTBIeHUN 00Pa30BaTeIbHOIO MpoLecca mno
AUCUHUIINHE

1. DOnekrponno-6ubnuoreunas cucrema ZNANIUM.COM. JloroBop Ne 4997 36¢ K3
2112727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r. ot 17 anpens 2021 r.

2. DOnexktpoHHO-OuOMoTeuHas cucrema IPRbooks. Jluniensmonnsiii moroBop Ne EII
44/4 na mpenocTaBlIeHUE JOCTYIA K AIEKTPOHHO-OnOmoTeunoi cucteme [PRbooks K3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r.

3. DnexrponHo-6ubmmoreunas cucrema eLIBRARY.RU. Jlorosop Ne EII 44/3 Ha oxka-
3aHME YCIYyT JOCTyIa K IeKTpoHHbIM M3nanusaM MK3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 ¢deBpans 2021 r.

8.5 Ilepeyenn pecypcoB HHGPOPMANMOHHO-TEIEKOMMYHUKALMOHHOM ceTn «HTep-
HeT», He0OXOAMMBIX /IS OCBOEHUSI TUCIUTLIMHBI (MOTYJ151)

1. Bukuneaus http://ru.wikipedia.org
2.  Xumnmueckuii moptan http://www.xumuk.ru

3. Hayunas snekrponnast 6ubnanoreka eLIBRARY.RU [Onextponnsiii pecypc]. - Pe-

)uM poctyma: http://elibrary.ru, cBo6oaHbIi.

4. EcrecTBeHHOHay4YHBI 00pa30oBaTeNIbHBIN MOpTal [DIEKTPOHHBIN pecypc]. - Pexum

nocryna: http://en.edu.ru, cBo60aHBIH.

8.6 JInueH3nonHoe U CBOGOIHO pacpocTPpaHsieMoe NPOrpaMMHoe odecrevyenne, uc-
MoJib3yeMoe NMPHU OCyIIeCTBJICHNH 00pa30BaTeIbHOI0 MPOLecca Mo JUCHUIINHE
Ta6muma 5 — IlepeyeHp UCTIOIB3YEMOTO TPOTPAMMHOTO 00ECIIeUEHUS

Hanmenosanue [10 PekBU3UTHI / yCIIOBUS UCTIONb30BAHUS

Microsoft Imagine Jlunen3uonnelit foroBop A23223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBoOoHAs TUIICH3US, YCIOBHS UCTIOJIb30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html



http://elibrary.ru/
http://en.edu.ru/

9 Opralm3aunonﬂo-nenarornqeame yciaoBus

Opranuzanus o0pa3oBaTeIbHOIO MPOLECCa periaMeHTupyeTcs y4eOHbIM IIAHOM M pac-
NUCaHHWEeM Yy4YeOHBIX 3aHATHH. SI3bIK oOyueHus (mperopaBaHusi) - pycckuil. [[ns Bcex BuaoB
ayJIUTOPHBIX 3aHATUHN aKaJEeMUYECKUN 4ac yCTAHABIMBACTCS IPOJAODKUTEIBHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIYaJbHONH 00pa30BaTENbHONW TPAeKTOpUU 00ydaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUX JUCHMIUIMH U MPO(ECCHOHAIBHBIX MOJTY-
JIeil, OCBOSHHBIX B MPOIIECCe MPEANISCTBYIOMIET0 00y4eHHs, KOTOPhI 0CBOOOXKAAET 00yJaroIe-
rocsi OT HEOOXOJUMOCTH UX TOBTOPHOT'O OCBOEHHUS.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUHN

VY4eOHbIil mpoliecc Mpy MpenojlaBaHuu Kypca OCHOBBIBAETCS Ha HCIOIb30BAHUM TPAIU-
[MOHHBIX, THHOBAIIMOHHBIX M MH(POPMALIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUH. Tpaguimon-
Hble 00pa30oBaTeNIbHbIE TEXHOJIOTUU MPEICTABICHBI JTEKIUAMU U CEMUHAPCKUMHU (TIPAKTHUYECKU-
MH) 3aHATHSAMU. IHHOBaIrmoHHbBIE 00pa30BaTElIbHBIE TEXHOJIOTUU UCIIONIB3YIOTCS B BHJIEC IITUPO-
KOTO MIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX POpM mpoBenaeHus 3anstuil. Mnpopmannonubie
00pa3oBaTelibHbIE TEXHOJOTUHM PEATU3YIOTCS MYTeM AaKTUBHU3AIMKM CaMOCTOSITEIIBHOW padOThI
CTYJEHTOB B HH(POPMAIIMOHHOM 00pa30BaTENIbHOM cpejie.

9.2 3auaTHud JeKIMOHHOI0 THIIA

JIeKIIMOHHBIN KypC MpeanoaraeT CUCTeMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIPO-
COB y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu nekrop 00s3aH MpeynpennTh CTYAEHTOB, IPUMEHUTEIBHO K KAKOMY
6a3zoBoMy yueOHUKY (yueOHHMKaM, y4eOHBIM TOCOOMSIM) OyIeT IPOYUTaH KypC.

JIeKIIMOHHBIN KypcC JODKEH JaBaTh HauOONbLIMK 00beM HMH(pOpMalMU U 0OecreuyrnBaTh
Oonee rirybokoe MOHUMaHNE y4eOHBIX BOIIPOCOB NP 3HAUMTEIHHO MEHbIIEH 3aTpaTe BpEMEHH,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJICHTOB Ha CAMOCTOSITENIbHOE U3yUeHHE MaTepHara.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapcKkue 3aHATHS NPEJICTABIAIOT COOON JeTaau3alMIo JEKIIMOHHOTO TEeOPEeTHYECKO-
ro MaTepuasa, MPoBOATCS B LIEAX 3aKPEIJIEHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3/IeIbl.

OcHoBHOI (hopMOIi POBECHHSI CEMHHAPOB SBJSIETCsL 00CYXkIeHHe Hanboee npoodiem-
HBIX M CJIOKHBIX BOMPOCOB IO OTAEIbHBIM TE€MaM, a Takke pa30op MPUMEpPOB U CUTyalUd B
ayJUTOPHBIX yCIIOBHX. B 00s3aHHOCTH mpernojaBaTessi BXOJAT: OKa3aHHE METOJIUYECKOH Mo-
MOIIM ¥ KOHCYJIbTUPOBAHHE CTYJIEHTOB 110 COOTBETCTBYIOLIUM TE€MaM Kypca.

AKTHBHOCTb Ha CEMMHAPCKUX 3aHATHAX OLIEHUBAETCSA IO CIEAYIOLIUM KPUTEPUAM:

- OTBETHI Ha BOIIPOCHI, NpeIaraeMble MpenoiaBaTesieM;

- y4acTue B AUCKYCCHUSX;

- BBINIOJIHEHUE MPOEKTHBIX U MHBIX 3aJJaHH;

- aCCUCTUPOBAHUE MPEINOIAaBATENI0 B IPOBEACHUN 3aHITHH.

OTBeT 10JKeH ObITh apTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OHOCIOXKHBIM, COJEPKATh
CCBIJIKH HA UICTOYHMKH.

Jloksiazpl M ONIIOHUPOBAHUE JOKJIAJA0B MPOBEPSAIOT CTENEHb BJIAJICHUS TEOPETHUYECKUM
MaTepUajoM, a TAKK€ KOPPEKTHOCTb U CTPOIOCTh PACCyKAECHUM.

OneHuBaHue 3alaHui, BBIIOJIHEHHBIX HAa CEMUHApCKOM 3aHATHHU, BXOAUT B HAKOIUICH-
HYIO OILICHKY.
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9.4 CamocrosiTesibHasi padoTa 00y4alOmUXCcs M0 JUCHUIINHE (MOAYJII0)

CamocrosiTenbHass paboTa CTYJEHTOB — 3TO MPOIECC aKTUBHOTO, LEJICHANPaBICHHOIO
MPUOOPETEHUsSI CTYJICHTOM HOBBIX 3HAHWH, YMEHUN 0€3 HEMOCPEJACTBEHHOTO YUYacTHs Mpernoja-
BaTelsl, XapaKTepU3YIOIUNHCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJEM U
OLICHKOW Pe3yJIbTaTOB JIEATEILHOCTH 00yUYatoIerocs.

Ienu camocToATeNbHON PabOTHI:

- CHCTeMaTu3alus 1 3aKperieHHe MOJIyYeHHBIX TEOPETUUECKUX 3HAHUM U MPAKTHYECKUX
YMEHHH CTY/IEHTOB;

- YIUIyOJICHHE U paCUIUPEHUE TEOPETUUECKUX 3HAHUI;

- (popMuUpOBaHUE YMEHUN HCIOJIB30BAaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTALUIO,
CIIELUATIBHYIO JTUTEPATYPY;

- pa3BUTHE TO3HABATEIbHBIX CIIOCOOHOCTEH, AaKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTENILHOCTH MBIIUICHHS, TBOPUECKOW MHHUIIMATUBBI, CIOCOOHO-
CTEH K cCaMOpa3BUTHUIO, CAMOCOBEPILIECHCTBOBAHHUIO M CaMOpEeaIn3aluy;

- pa3BUTHE UCCIIEOBATENLCKUX YMEHUN U aKaJIeMUYECKUX HABBIKOB.

CamocrosiTenbHas paboTa MOXKET OCYHIECTBIISITBCS WHIMBUAYAIBHO WM TPYIIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT II€JId, 00BEMa, YPOBHS CI0KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHosorysa opraHu3ali caMOCTOSITEIbHON pabOThl CTYJJEHTOB BKJIIOUAET HCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

Kontponb pe3ynbTaToB BHEAYAUTOPHOM CAMOCTOSITEIHHOM pabOTHI CTYJIEHTOB MOMKET
MPOXOIUTH B MMCbMEHHOM, YCTHON WIJIM CMEIIaHHOM (opme.

CryneHTsl JOMKHBI TOIXOIUTH K CAaMOCTOSITEIRHON paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHSI TEOPETHUECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISIOB Ha
OT/IeNIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI OTIPEIETICHHBIX HABBIKOB U MCIOJIb30BaHUs Mpodec-
CHOHAJILHOM TUTEPaTypHI.

9.5 MeTtoanueckue yKa3zaHus JJis1 00y4ar0IMXCs M0 OCBOEHHI0 THCHMUILINHBI

[Tpy M3ydyeHuun AUCHUIIMHBI 00YYaroIUMCs 11eJIeCO00pa3HO BBIMOIHATH CIEIyIOIIue pe-
KOMCHOallnu:

1. U3yueHue yueOHOM TUCIUITIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne u3yyeHus: Kakoro-iu0o pasjena no yueOHUKY WM KOHCIIEKTHBIM MaTepuaiaM
pEKOMEH/IyeTcs 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEAEICHUS, TIOHATUS pa3/e-
na.

3. Ocoboe BHUMaHUE ClIeyeT YACTUTh BHIIOJHEHNIO OTYETOB MO MPAKTUYECKUM 3aHATHU-
SAM 1 UHAWMBUYAJIBbHBIM KOMILICKCHBIM 3aJaHHUAM HAa CAMOCTOATCIIbHYO pa60Ty.

4. Besa TemaTrKa BOIPOCOB, M3YYaeMbIX CAMOCTOSITENIBHO, 33aeTCs Ha JIEKIHIX Hperno-
naBatenieM. MM e aroTcs UCTOYHHMKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MEPUOJNUECKON
HaY4YHOH uTeparype) Ui 6ojee AeTalbHOTO MOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX HA JIEKIIHU.

[Ipu camocTosATensHON TPOPaObOTKE Kypca 00yJaromuecs T0JKHBL:

- IPOCMATPUBATh OCHOBHBIE ONpeIeNeHHs U (DaKThI;

- IIOBTOPUTH SaKOHCHeKTHPOBaHHBIfI Ha JICKOUOHHOM 3aHATHU MaTCpral WU AOIOJHHUTH
€ro ¢ y4eTOM PEeKOMEHJOBAHHOM 0 JaHHOM TeMe JUTepaTyphl;

- U3YYHUTb pCKOMCHAOBAHHYIO JIUTEPATYPY, COCTABJIATH TC3UCHI, aHHOTAlIlUW U KOHCIICKTBI
HaI/I6OJ'IeC BaXHbBIX MOMCHTOB,

- CAMOCTOSTENIBHO BBITIOIHSTD 33JJaHUsI, aHAJIOTHYHBIC TIPE/ITIaracMbIM Ha 3aHSATHSIX;

- CTIOJIB30BATH JJIS1 CAMOIIPOBEPKU MaTepHaibl (OHAA OLIEHOUYHBIX CPEIICTB.
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10 Onucanue MaTepuATbHO-TEXHUYECKOr0 o0ecreyeHusi, He00X0AMMOro sl 0Cy-
1IeCTBJIeHHS 00pPa30BaTEJBLHOI0 NPoLecca 10 AUCUHUILINHE (MOLYJII0)

10.1 YueOHo-s1a00paTopHOE 000pYyA0BaHUE

Tabmuna 6 — [lepeuens 00opyaoBaHus JabopaTopuu

Aynutopust | HaumenoBanue aynu- | Mcnonb3yemoe 060pyaoBaHue
TOpHH (J1aOOpaTOPUH)

431/1 JlabopaTopus oO1ei XuMH4YecKas ocy1a, XUMHYECKUE PEaKTUBBI, H3-
XUMHAH MEPHUTEIbHBIC U HAarpeBaTelIbHBIC MPUOOPHI, KOM-TIJICKT
JIEMOHCTPAIIMOHHBIX TUIAKATOB

10.2 TexHuueckue M 31eKTPOHHbIE CPeICTBA 00y4eHHS

JleKIIMOHHBIE 3aHATHS.

Aynutopun Ul JIEKIIMOHHBIX 3aHSATHH YKOMIUICKTOBAHBI MEOEIbI0 W TEXHUUYCCKUMU
CpeAcTBaMU OOYYCHHMS, CIIY>KAIlUMHU ISl TIPEICTaBJICHUs y4eOHOW WHpopMamuu OO0JbIION
aymuTopun  (HaOOpBI JIEMOHCTPAIIMOHHOTO O0OpyJOBaHUS (IIPOCKTOP, OJKpaH, KOMIIBIO-
Tep/HOyTOYK), ydeOHO-HATIAIHbIE TOCOOUS, TEeMAaTUYECKUE HILTFOCTPALIUN).

Jlist peanuzanuy JUCIIUILTAHBI TOATOTOBJICHBI CIICAYOIINE IPE3CHTALINN:
OcHOBHbBIE TOHATUS U 3aKOHBI XUMUHU

Crpoenue BeliecTBa

OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKHX PEaKIIU
PactBOpSBI M Ipyrue 1ucnepcHble CUCTEMBI
DNEKTPOXUMHUYECKHE ITPOLIECCHI

DeMEHThI KQUECTBEHHOI'0 U KOJIMYESCTBCHHOI'O aHaIn3a

N o g s~ w D Ee

BpICOKOMOIEKYIISIPHBIE COEIMHEHUS

I[IpakTHYeckue 3aHATHS.

Ayautopun JUisi IPAKTUYECKUX 3aHITHH YKOMIUIEKTOBAHBI ClIelMaIN3upOBaHHON Mebe-
JBI0 U TEXHUYECKUMHU CPEACTBAMU 00yUeHUS (TIPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).

JlabopaTopHbIe 3aHATHS.

st naGopaTOopHBIX 3aHATHI Hcnonb3yeTcs ayautopust Ne 431, ocHamieHHass 000py0-
BaHUEM, YKa3aHHBIM B Ta0I1. 6:

CamocrosiTeibHas padora.

[TomereHust 1Isi CaMOCTOSTENIbHOM pabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOU C BO3-
MO>XHOCTBIO TIOJKITIOUEHUS K ceTh «HTepHeT» W TOCTYMOM K 3JIEKTPOHHON MH(GOPMAIMOHHO-
oOpa3oBatensHOM cpeae KHAIL'Y:

- yutaneHEI 3a1 HTh KHAT'Y;

11 HNuble cBenenus

MeTOIII/I‘IeCKHe PE€KOMEHIAUHU 110 oﬁyqeﬂmo Jun ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAMHU 3/10POBbA U HHBAJIUIA0B
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OcBoeHHE NUCHUIUIMHBI 00YyYaIOIIMMUCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS
MOJKET OBITh OPraHM30BAHO KaK COBMECTHO C JPYTHMHU OOYYAIOIIUMUCS, TaK H B OTACITBHBIX
rpynnax. [Ipenmnonaratorcst cnenuaibHble YCIOBHS AJIs TOJIy4eHUs 00pa3oBaHus 00ydaroluMu-
Csl C OTPAaHUYECHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI.

[Ipodeccopcko-nenarornyeckuii coctaB 3HAKOMUTCSI C MCUXOJI0T0-(hHU3HOIOTHYECKUMHU
OCOOCHHOCTSIMU OOYYArOIIMXCs MHBAIHUIOB U JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 370PO-
Bbs, UHJIMBUYaJbHBIMU MPOTpaMMaMH peadMIUTaluy WHBaIUAOB (mpu Hanuyuu). [Ipu HeoO-
XOJIUMOCTH OCYIIECTBIISICTCSL JOMOIHUTENIbHAS MOJACPKKA MPENoaBaHusl ThIOTOPAMH, MCHUXO-
JIoraMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIEIIIUMU MOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeToAMYECKUMHU pekoMeHaanusIMu MunoOpHayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEIoJIaraeTcs HMCIOJIb30BaTh COIMAIIBHO-aKTHBHBIC U Pe-
(JIeKCUBHBIC METOIBI O0YUYCHHSI, TEXHOJIOTHU COMMOKYIBTYPHON peabuIUTAINK C TISNIbI0 OKa3a-
HUS TIOMOIIM B YCTAHOBJICHUU IMOJIHOIICHHBIX MEXINYHOCTHBIX OTHOLIEHUI C IPYTUMU CTY/ACH-
TaMH, CO3JaHIH KOM(POPTHOTO TICUXOJIOTHYECKOTO KIIMMaTa B cTyAieHUecKou rpytre. [Togbop u
pa3paboTKa yuyeOHBIX MAaTepUAIOB MPOU3BOJIATCS C YUYETOM MPEAOCTABICHHS MaTepualia B pas-
JUYHBIX (opMax: ayAualibHOM, BU3YalbHOW, C HCIOJIB30BAHUEM CIICIHATBHBIX TEXHHUYCCKHX
CPEICTB U HHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuumuivHbl auamMu ¢ OB3 ocylecTBisieTcsl ¢ UCMOIb30BAaHUEM CPEJICTB
o0OydeHus O0ILero u crenuaIbHOro Ha3HaueHus (MepCOHATBHOTO U KOJUIEKTUBHOTO HCIOJIB30-
BaHUs1). MaTepualbHO-TEXHUIECKOE 00ECIICUCHHE MPeayCMaTPUBACT MPUCTIOCOOICHUE ayIUTO-
puii k Hyx)aam jun ¢ OB3.

dopma MmpoBeJeHUsT aTTECTAlUU ISl CTYACHTOB-UHBAIM/IOB YCTAHABIMBACTCS C YUYETOM
WHAUBUAYAIbHBIX TIcuxodusznyeckux ocodennocreit. g crynentoB ¢ OB3 mpenycmarpuBaert-
sl ToCTyIHAs (hopMa MPEIOCTABIICHUS 3aJaHUi OICHOYHBIX CPEACTB, 8 UMCHHO:

- B TIEUaTHOW WM DIEKTPOHHOM ¢dopme (I AU C HapyLIEHUSMH OMOPHO-
JIBUTATEJILHOTO ammapara);

- B TIeYaTHOU (popMe WM ANEKTPOHHOU (hopMe ¢ yBEIUYEHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (JIJIS1 JIUII C HAPYIICHUSIMU CIIyXa, Pe4H, 3PCHHS);

- METOJIOM UTEHUSI aCCUCTEHTOM 33/IaHUs BCIYX (IS JIUI[ C HAPYIICHUSIMU 3PEHHUS).

CryneHTaM ¢ MHBIMIHOCTHIO YBEITUYMBAETCS BpPEMs Ha TOJTOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JIJis TakuX CTYJIEHTOB MpeaycMaTpuBaeTcs JOCTymHasi popma MpeaocTaB-
JICHUsI OTBETOB Ha 3aJ]aHUsl, a UMEHHO:

- TUCPMEHHO Ha OyMare win HabOpOM OTBETOB Ha KOMITbIOTEpE (AJIsl JIUI C HAPYIICHHUS-
MU CllyXa, peun);

- BEIOOPOM OTBETa M3 BO3MOXKHBIX BAPUAHTOB C UCIIOJI30BAHUEM YCIIYT acCHUCTeHTa (st
JIUI] C HAPYUIEHUSIMUA OMTOPHO-/IBUTATEIILHOTO aIlapara);

- YCTHO (7151 JIUII C HAPYIICHUSIMHU 3PEHHSI, OOPHO-BUTATEIHLHOTO arapara).

[Tpu HEOOXOMUMOCTH /17151 OOYHJAOIIMXCS ¢ MHBAJTUAHOCTBIO MPOIEAYpa OIEHUBAHUS pe-
3yJIbTaTOB 00YYEHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ITATOB.
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[Tpunoxenue 1

®OH/J OIEHOYHbBIX CPEACTB

o IMCIOMIIJIMHE

«XUMHUD»

HanpaBneHHe IIOATrOTOBKH

20.03.01 TexnocdepHas 6€301aCHOCTh

Hamnpasnennocts (mpoduins) oOpa3oBaTenbHONW be3omacHOCTh KU3HENEATEILHOCTH B TEX-
IPOTPaMMBI Hoc(epe

KBanudukarys BbITyCKHIKA bakanasp

['ox Havana noaroToBKH (M0 y4eOHOMY TUIaHY ) 2021

dopma o0yueHwHs

Ounas ¢popma

TexHomorust 00ydeHus

TpanuuunonHas

Kypc

Cemectp

TpyroeMKOCTb, 3.€.

1

1

3

Bun npomexyTodHOM arTecTauuu

OOGecneuynBaroiiee noapas3aeicHne

3ayeT ¢ OLEHKOH

Kadeapa XumMuu 1 XuMU4YeCKON TEXHOIOTUU (ApPXUB)
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1 IlepedeHb MIAHMPYEMbIX Pe3yJbTATOB 00y4eHHUS MO JUCHHMILUIUHE (MOIYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM IO0CTUKEHUSI KOMIIEeTeH M i

Tabmuua 1 — KomnereHIMy 1 MHIUKATOPBI UX JTOCTUKECHUS

Ko n HaumMeHnoBaHue KOM-
METCHIINU

Nuaukatopel JOCTUXEHUS

IInanupyemslie pe3ysbTaTsl
00yuyeHMs 110 JUCLUIUINHE

Ob6memnpodeccnoHanbHbIC

OIIK-1 CnnocobeH yunThl-
BaTh COBPEMEHHbBIE TCH/ICH-
[[UU PA3BUTHS TEXHUKU H
TEXHOJIOTHH B 00J1acTH TeX-
Hoc(epHOI 0€30MMacHOCTH,
U3MEPUTENbHOM U BHIYUCIH-
TEIBHOU TEXHUKH, HHPOpMa-
[IUOHHBIX TEXHOJIOTHI pU
PEIICHUH TUTIOBBIX 3a/1a4 B
obsactu mpodeccuoHATbHON
JeITEeIILHOCTH, CBSI3aAHHOM C
3aIMTON OKPYIKAKOLIEH cpe-
Bl M oOecrieueHneM 0es-

OIIK-1.1 3HaeT coBpeMeHHbIE
TEHJCHIIUU Pa3BUTHUS TEXHU-
KM U TEXHOJIOTHI B 00JIaCTH
obecrieueHust TeXHOCHEPHOM
0€3011acHOCTH, COBPEMEHHbBIE
TEHCHIIMH BHIYUCIUTEILHON
TEeXHHUKH, HHPOPMAITMOHHBIX
TEXHOJIOTHI B CBOCH mpodec-
CHOHAJIBHOM JI€SITENBHOCTH
OIIK-1.2 Ymeert ucnosnb30-
BaTh BBIUMCIIMTEILHYO TEX-
HUKY ¥ UH(pOpMAIIMOHHBIE
TEXHOJIOTHH B 00J1acTh obec-

3HAeT OCHOBHBIE 3aKOHBI M TO-
HATUS OOIIeH XUMHUH, XUMUYe-
CKOM TEPMOJAMUHAMUKUA U KHUHE-
TUKH, TPOLECCOB TUIPOJIN3a,
ANIEKTPOJIN3a, dSIEKTPOXUMHUYEC-
CKOM KOpPpO3UH.

YMeer pabotarh ¢ MepuoOgUYC-
CKOM CHCTEMOM XUMHYECKUX
snemednToB [[.MI. MeHaeneeBa;

TabyMLel pacTBOPUMOCTU KHUC-
JIOT, OCHOBAaHWM W COJIEH; pe-
maTh pacueTHblE M JKCIEpPHU-
MCHTAJIbHBIC 3a7a4yH; aHaIU3H-
pOBaTh ypaBHEHUSI MPOTEKAIO-

OIMaCHOCTH YCJIOBCKA INCUYCHUA TCXHOC(I)epHOﬁ 6e3-
OIMaCHOCTHU, ONIPCACIIATD I1a-
PaMETpPhI OITACHBIX U BPCAHBIX

BO3JE€HMCTBUN TEXHOJIOTHUYE-

CKHX U MIPOU3BOJICTBEHHBIX
MIPOIIECCOB; BBISABIIATH 0a30-
BbIE 3aKOHBI U 3aKOHOMEPHO-
CTH pa3BUTHsI HayKu B 00Ja-
CTH TexHOCc(]epHOo# Oe3omac-
HOCTH

OIIK-1.3 Bnageet HaBBIKAaMHU
CTPYKTYpHUPOBAHHUSI 3HAHHUIA,
MPaBUIILHOTO BHIOOpA
CPEJNCTB, CIIOCOOOB U METOJIOB
MIPUHSITUS PEIICHUN; BiIajie-
HUE TEXHUKON M TEXHOJIOTH-
MU B 0071acTH 0OecreyeHus
TexHoc(hepHoi 6e30MmacHo-
CTH; BJIaJICHUE BBIYUCIUTENb-
HOM TeXHHKOW 1 MHpOpMaIu-
OHHBIMHU TEXHOJIOTUSMH B
cBOeH podecCHoHATbHON
JESITEIIbHOCTH

mMMX XUMHYCCKHUX peaKHHI’I .

Biageer meronamu aHanusa
IIPOLIECCOB XUMHUYECKOU TEP-
MOJAVNHAMUKU, KHHETUKH, THJ-
pOJIM3a, SIIEKTPOJIN3A.

Tab6muia 2 — [TacmopT dhoHIa OIEHOYHBIX CPEICTB

Kontpoaunpyembie dopmupyemas HanmeHoBaHue
Iloka3aTenu oneH-
pa3naeJibl (TeMbl) KOMIIETeHIMSI OLIEHOYHOI'0 .
AUCHHUILINHBI cpeacTBa
1. OCHOBHBIE TIOHATHS H OIIK-1 1. JlabGopatopnas | 1. Brimonnenue
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3aKOHBI XUMHHU
2. CrpoeHue BeniecTBa
3. OcHOBHEIE 3aKOHO-

MCPHOCTH XHUMHYCCKHUX pPCaAK-

A05051

4, PactBopel u japyrue
JTUCTICPCHBIC CUCTEMBI

5. DICKTPOXUMHUCCKUE
IPOIIECCHI

6. DJeMEHThl KadueCTBEH-
HOIO ¥  KOJHMYECTBEHHOI'O
aHajan3a

7. BricokoMOIeKyIIsIpHBIC
COEUHEHMS

2.

pabota Nel-7

[IpakTnueckas

pabora Nel-8
KonrponsHas pabora

7a00paToOpHBIX  pa-
00T, HalU4Hhe 3aIu-
ceil B 1abopaTOpHOM
KypHae,
OIPOC IO TEMe

2. Boinonnenue

YCTHBIN

IPaKTHYECKUX 3aja-
HUH, HaJIu4yue KOH-
CIIEKTa 0 TEME

3. Konrponbnas
pabota MPOBOTUTCS
B Yachl BHEAyIUTOP-
HOW pabotel. OOy-
yaromuecs IMoayva-
0T  3aJaHus Ul
IPOBEPKU YCBOCHUS
OPONIECHHOTO MaTe-
puana. OneHuBaercs
NpaBWIBHOCTE  pe-
IICHHUS.

2 MeroauyecKue MaTepUaJibl, ONpe/e/siioliue Mpoue1ypbl OLeHUBAHUS 3HAHUIA,
YMeHUii, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3youue npouecc popmupo-

BaHHUA KOMIIETEHIINH

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIyPbl OLIEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA JIEATEIHOCTH, IPEACTABICHbI B BUJE TEXHOJIOIMUYECKON KapThl JUCIIH-

IUTMHBI (Tabnuna 3).

Tabmuua 3 — TexHoJorMyecKas Kapra

HaunmenoBanue Cpoknu Ixkana ouenu- Kpurepun
OLICHOYHOI0 CPEACTBA BBINOJIHCHHU S BaHMA OLICHUBAHUS
1 cemectp

IIpomexyTounasi arrecranusi B popme 3auer ¢ OneHKOM

1. JlaGopaTopHas pabora

CXKCHECACIBHO

10 Gamnsos * 7
pabot

Brimonuenue - 2
6amioB/pabora,
odopmiieHne
1a00paToOpHOTO
KypHama - 2
6amtoB/pabora,
yCTHasl 3aluTa
(o Bompocam) 6
0aJIoB.
OneHuBaeTcs
BJIaJICHHE MaTe-
pHuaioM, ero cu-
CTEMHOE OCBOE-
HHE, CII0co0-
HOCTb _ TIpUMe-
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HaumenoBanue Cpoxu IIxkana ouenu- Kpurepun
OIIEHOYHOI0 CPeICTBA BbITNIOJIHEHH S BaHMS OLICHUBAHUS

HSTh  HY)KHBIC
3HAHUS, HaBBIKU
¥ yMEHHS IIpH
aHalM3e  Ipo-
ONEMHBIX CHUTY-

aluin.
2. [TpakTrueckas pabota €KEHEIEIIbHO 10 6amnoB * 8 | OuenuBaercs
pabor BJIaJCHUE MaTe-

puaigoM, ero cu-
CTEMHOE OCBOE-
HHE, CI1oco0-
HOCTb  IpHUMe-
HATb  HY)KHBIE
3HAHUS, HaBBLIKH
U YMEHHS [MpHU
pelIeHUH Tpak-
THYCCKUX 3aja-
HUM. banner
YMEHBIIAIOTCS
MIPOTIOPIINO-
HaJIBHO TPOILIECH-
Ty TPaBUIBHO-
CTH PEIICHUS.

3. Kontposnbhas pabota 16 Henens 100 6annoB I[TpaBunbHOE
pelieHue 3amay
(20 Oan-
JI0B/3a/1a4a).
bamner  ymeHsb-
mIalTcss  Tpo-
HOPLIMOHAIILHO
MPOIEHTY  TIpa-
BHUJIBHOCTU  pe-
IICHUSI.

HUTOI'O: - 250 oOauios -

Kpurtepun oneHkn pe3yibTaToB 00y4eHUs 10 AUCUMILIMHE:

0 — 59 % oT MakcUMalbHO BO3MOXHOH CyMMBI OallIOB — «HEYAOBJIETBOPUTEIHHOY
(HeOCTaTOYHBIM YPOBEHB ISl IPOMEXYTOYHON aTTEeCTAllUU 110 AUCIUILINHE);

60 — 74 % oOT MaKCHMaJbHO BO3MOKHOW CYMMBI OailJIOB — «YJOBJIETBOPUTEIHHOY
(moporoBblil (MUHMMAJIbHBIN) YPOBEHb);

75 — 89 % 0T MaKCUMaJIbHO BO3MOXHON CYMMBI OaJJIOB — «XOPOIIO» (CPeIHUN YPOBEHD);
90 — 100 % ot MakcUMaIbHO BO3MOKHOM CyMMBI 0alIOB — «OTJIMYHOY» (BBICOKUHN (MaKCH-
MaJIbHBII) YPOBEHB)
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3 TumnoBble KOHTPOJIbHbIE 32JaHUS] UM HHbIE MaTepUAJIbl, He00X0AMMBbIe 1JIf
OLIEHKM 3HAHUI, yMEeHHM i, HABBIKOB M (IJIM) ONBITA JeSITeJIbHOCTH, XapaKTepU3ylouue
npouecc GopMUPOBaAHMS KOMIIETEHIIUI B X0/1e OCBOEHHsI 00pa30BaTeJIbHOM NMPOrPpaMMbl

3.1 3aganus 1Jisl TEKYLEro KOHTPOJIS yCIeBaeMOCTH

KOHTPOJIBHASA PABOTA
Bapuant Nel

1. OnpenenuTe KOJIMYESCTBO BEIIECTBA SKBUBAICHTA M MOJIIPHYIO MacCy SKBHBAJICHTOB (oc-
dopa, kucnopoaa u 6poma B coequaenusix PHz, H2O, HBr.

2. Hamumure 37eKTpOHHBIE (OPMYJIBI aTOMOB 3JIEMEHTOB C MOPSIKOBBIMH HOMEpPaMHu 9 u
28. TlokaxwuTte pacmpelelcHHe 3JIEMEHTOB ITHX aTOMOB IO KBAaHTOBBIM siueiikam. K kakomy
JJIEKTPOHHOMY CEMEHCTBY OTHOCUTCS KaXIbIi U3 ATUX JIEMEHTOB?

3. I/ICXOI[H N3 TIOJIOXKCHHUA I'CpMaHUd W TCXHCUHA B HCpHOI{H‘-IeCKOfI CHUCTEME, COCTaBbTC
bopMyIBl METa- U OPTOTEPMAHUEBOM KHCIIOT, U OKCHJA TEXHEIUs, OTBEYAIONINE MX BBICIIEH
CTerneHu oKucieHus. M3o0pasure GopMyJibl 3TUX COSTUHEHUH rpaduIecKu.

4. BeI4ucIUTE KOIUYECTBO TCIUIOTBI, KOTOPOC BBIACIMUTCA IPHU BOCCTAHOBJICHUU FeZOS MeEe-
TAJUTMYECKUM aTFOMUHHEM, eclii ObUTo mosydeHo 335,1 rxkenesa.

5. Beruuciure .QGZOQS CIENYIONINX PEAKIIMIA:

A) 2NaF) + Clar) = 2NaClk) + Faq

0)PbOxx) + 2Zn) = Pb) + 2Zn0O(x)

MoHO 71 IOTy4uTh (GTOp MO peakiuu (a) u BocctanoBuTh PhO2 1iuHKOM 110 peaximu (0).

6. OKkucneHne cepsl U ee JUOKCHIa MPOTeKaeT 0 ypaBHEHUSM:

a) S + O2 = SO2(;

0) 2SO2() + O2 = 2S03(y).

Kak M3MEHHUTCSI CKOPOCTh 3TUX PEAKIIHA, eClIi 00BEMBI KaXKIOW U3 CHUCTEM YMEHBITUTH B Ue-
ThIpe pa3a?

7. BoluncnuTe MOJSIPHYIO KOHLEHTPAILMI0O U MOJISIPHYHO KOHLEHTpaluto 3kBuBaneHTa 20%-
HOTO pacTBOpa XJIOPK/Ia KalbIUs MIOTHOCTHIO 1,178 T/em®,

8. CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YpaBHEHUS THAPOIN3A, IIPOUCKOISIIE-
ro npu cMemuBanun pactBopoB KoS 1 CrCls. Kaxkmast u3 B3AThIX colieil ruaponu3yeTcs HeoOpa-
THUMO JI0 KOHIIa C 00pa30BaHNUEM COOTBETCTBYIOIIMX OCHOBAHUS M KHCIOTHI.

Bapuant Ne2

1. Peakiuu BbIpaXXaroTCsi CXEMaMHU:

P+HIO3 + H20O = H3PO4 + HI
H.S + Cl2 + H2O = H2SO4 + HCI

CocraBbTe 3J€KTpPOHHBIE ypaBHEHHUs. PaccraBbre KOA(h(UIUEHTH B YpaBHEHUSIX PEAKIIHil.
Jlist Kax10#l peakuy yKakure, Kakoe BEeLIECTBO SBIISIETCS OKHCIUTEIEM, KaKoe — BOCCTAHOBU-
TEJIeM; KaKO€ BEIIECTBO OKUCIISETCS, KAKOE — BOCCTAHABJIMBACTCSI.

2. YBEIMUUTCS, YMEHBIIUTCS WJIM OCTaHETCs 0€3 M3MEHEHHUS Macca IIMHKOBOM IUIACTHHKH
npu B3auMojieicTBuH ee ¢ pactBopamu: a) CuSOs; 6) MgSOas; B) Pb(NO3)2? [Touemy? CocTaBb-
T€ 3JIEKTPOHHBIE U MOJIEKYJISIPHbIE YPABHEHUSI COOTBETCTBYIOIIMX PEaKIUil.

3. CocraBbTe CXeMy TaJlbBAHUYECKOTO AJIEMEHTa, B OCHOBE KOTOPOTO JIS)KUT PEaKITus, Mpo-
TEKaIoNIas M0 yPaBHEHUIO

Ni + Pb(NOs)2 = Ni(NOs)2 + Pb

HanumuTe 37eKTpOHHBIE ypaBHEHHsI aHOJHOTO M KaTOAHOTo mpoueccoB. Berunciure 3/C

storo smementa, eciu [Ni2*] = 0,01 moxus/i, [Pb?*] = 0,0001 momns/1. OtBet: 0,064 B.
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4. Kakue comu 00yCIaBIMBAIOT >KECTKOCTh NMPHUPOAHONU BOIBI? Kakyro >XKECTKOCTh BOMIBI
HA3BIBAIOT KapOOHATHOM, HekapOoHaTHOW? Kak MOXHO yCTpaHHTh KapOOHATHYIO, HEKapOOHAT-
HYI0 JKeCTKOCTh? Hanmuimre ypaBHEeHHsI COOTBETCTBYIOIINX PEAKIIHIA.

5. IlomumepoM Kakoro HEMNPENENIbHOIO YIVIEBOAOPOJA SBISIETCS HATypalbHBIA Kaydyk?
Hanummure ctpyktypHyto ¢popMyity 3Toro yrieBojaoposaa. Kak Ha3pIBalOT mpoiiecc npeBpaieHus
KaydyKa B pe3uHy? UeM 10 CTPOEHHUIO U CBOMCTBAM pa3inyaroTcs KaydyK U pe3uHa?

Bapuant 3
1. BoccraHoBieHre 0JTHOTO U3 OKCHJIOB KeJle3a HJET M0 CXEME:

Fe30a4q) + Siw) — Few) + SiOzw). Bo3MoskeH 1 3TOT mpoliece Mpu CTaHAAPTHBIX yciaoBusax? OT-
BET MOJITBEPIUTH PACUETOM.

A H%egs, xJ[>x/MOITH S%aos, JIk/MOIB
FesOu -1117,7 151,46
SI(K) - 18182
Few - 27
SiOxw -859,4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -7772,8.
2. [Ipu cmemumBanum 2 MOJIb BemecTBa A ¢ 2 MOJIb BelecTBa B B HEKOTOpOM 00beMe K MO-

. —>
MEHTY HaCTYyIUICHHsI paBHOBECHsI B oOpatumoii cucrteme 2A + 2B <4— 4] obpa3oBanoch 1,6
MoJb Bemectsa JI. Yemy paBHa KoHcTaHTa paBHOBecHsa? OTBET NOATBEPAUTH PACUETOM.

1) 0,316; 2) 3,16; 3) 2,03; 4) 1,25.

3. Kakoit 006bem rasza Beigenutcs, eciu Kk 400 mur pactBopa LIOH, tutp xotoporo pasen
0,0024 /M 6buta mo6asieHa coib (NH4)2COs. OTBeT MOATBEPAUTH PACUETOM.

1) 12,6i1; 2) 0,96u1; 3) 21,51, 4) 0,896u1.

4. I'maponusy noaBepraroTcs coau

1. ZnCly; 2. Cs2COs; 3. FeBrs; 4. CaBro».

a HBr = 0.899; 94 H2CO3 = 0.0017; (04 Ca(OH). =0.78.

Ykazath HpaBI/IHBHHﬁ OTBCT YpAaBHCHHA PCAKIUU ' POJIN3a.

1) ZnCl, + H20 — ZnOHCI + HCI pH =7,
2) Cs2C03 + H2O0 — CsOH + H,CO3  pH > 7,
3) FeBrs + HO — FeOHBr, + HBr  pH<7;
4) CaBr; + HO — CaOHBr + HBr  pH > 7.

5. YeMy paBHA SKBUBAJICHTHAS Macca CEPhl B COCTUHEHHSIX:
1. NaxSO3; 2. Cra(S0a4)3; 3. (NH4)2S; 4. H>S.
1) 16; 2) 5,3; 3) 8; 4) 8.

OTBET NOATBEPAUTH PACUETOM.
Bapmuanr 4

1. Umeerca I Sn - 107 r-uon/n Sn*? // [H*] = 102 r-uon/n /Hp, Pt
Uemy paBHa BenmuuHa IJ[C TaKOF? sneMeHTa? OTBET NOATBEPAUTH PACUETOM.
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1) 0,1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.
2. VYka3aTh NMpaBUJIBHBINA OTBET IS MPOIIECCOB HA IJICKTpoAax mpu pabdbore I'D u3 Bompoca
Ne 1

1)  SnA(-):Sn*2-2 e — Sn*
Pt Hy K (+) : 2H0 + 2 € — Hy + 201
2) SnA(-):SnO-Zé — Sn*?
Pt H2 K (1) : 2H +2 € — Hy
3)  PLE2A(-):2H:0-4€ — O+ 4H*
SnK(+):Sn+2+2é — Sn
4)  PLH A ():2H +2€ — H;

SnK(+):Sn-2€ — Sn*?

3. [Touemy aTmMocdepHast KOPPO3US SIBIISETCS TEKTPOXUMHUYECKON KOPPO3ueil MeTaioB?
1) Tax xak Meramn koHTakTupyeT ¢ napamu H20 Bo3nyxa;

2) Tak kak MeTana KOHTAaKTUPYET C KUCIOPOJOM BO3/1yXa;

3) Tak kak MeTamsl KOHTaKTHUPYET C AJIEKTPOJIUTOM OOpa30BaHHBIM IPU B3aUMOJEHCTBUU
YTJIEKHUCIIOro T'a3a ¢ BJIarou;

4) Tax xak MeTas1 KOHTAaKTUPYET C OKUCIUTENEM U IEKTPOIUTOM.

4. Wznenue u3 Ti ¢ 3aKjI€NKON W3 MaCCHBHPOBAHHOW CTaM, HaXOJAHUTCS B MOPCKOH BOJE.

Eti*%mi = +0,10B; Ere*?/re = +0,17B. Yka3atb MPaBUJIbHBIN OTBET 3JIEKTPOJAHBIX IPOLIECCOB.
) TiAQ):TioTi%+2e
FeK(+):Oz+4é +2H,0 — 40H"
2) TiA(-):Ti—»Ti+2+2é
FeK(+):2H++2é — H»
3) FeA(-):Fe—»Fe+2+2é
Ti K(+):Oz+4é +2H,0 — 40H"
4) FeA(-):Fe—»Fe+2+2é
Ti K(+):2H++2é — H2

5. W3znenune u3 Ti ¢ 3akienkoil W3 MacCMBUPOBAHHOW crany, HaxonuTcs B pactBope LiCl.
Eti*%mi = -1,63B; Ere"%re = -0,35B. Y 7
Ti i = -1,63B; Ere™/re = -0,35B. Yka3aTh npaBHIBHBIN OTBET 3JIEKTPOIHBIX IIPOIIECCOB.
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1) TiAQ):TioTi%+2€
FeK (1):2H" +2 € — Ha
) TIAQ):TioTi?+2e
FeK (1): 02+ 4 € +2H,0 — 40H"
3) FeA(-):Fe—>Fe+2+2é
TiK(+):2H +2 € — Hy
4) FeA(-):Fe—>Fe+2+2é

TiIK(+):02+4 € +2H,0 —» 40H"

6. B kakoii cpejie BbIrOIHEE UCTIONB30BaTh KOHTAKT Fe/Ti (cMoTpu Bompocst 4, 5)
1) B mopckoii, Tak kak 3/C MeHbI1e.

2) B pactBope LiCl, Tak kak 3/IC meHbliIe.

3) B mopckoit, Tak kak 3/IC nmeet Gomblee 3HAUCHHE.

4) B pactBope LiCl, tak kak 3JIC umeet GoJibliice 3HaUCHHUE.

OTtBeT MMOATBCPAUTE PCIICHUCM.

7. PaccraButh k03¢ puIIMEeHTH METOIOM AIIEKTPOHHOTO OanaHca:
K2Cr207 + HCl — KCI + CrClz + Cl2 + H20. Yka3ars cymmapHoe 3Ha4eHHe KOG PHUIIUCHTA IS
IIPaBOM YaCTHU:

1) 84; 2) 15; 3) 14, 4) 42,

OTBeT NOATBEPAUTH PEILICHUEM.

8. Vka3aTb NpaBUIbHBIA OTBET M3 oxucmnrens U3 Bompoca Ne 6 (0TBET MOATBEPAUTH PELICHU-
eM)

1) 147; 2)  355; 3 17,75 4) 49,



