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1 BBenenue

Pabouas nporpamma u (HOHJI OLICHOUHBIX CPEJCTB AUCHUIUIMHBI « XMMHUS» COCTABIICHBI B
COOTBETCTBUM C TpeOOBaHUAMHU (eAepabHOIO roCyJapCTBEHHOI0 00pa30BaTEeIbHOIO CTaHAAp-
Ta, YTBEPXKACHHOTO MpuKazoM MunobpHayku Poccuiickoit @eneparu Ne 8§70 ot 31.07.2020, u
OCHOBHOM Npo(hecCHOHaIbHOW 00pa30BaTeNbHON MPOrpaMMbl MOATOTOBKU «YIpaBJI€HUE UHHO-
BallMOHHBIMU IIPOEKTAMU» 10 HAIIPaBJIEHUIO MOATOTOBKH «27.03.05 MIHHOBaTHKaY.

IIpakTHyeckas MOArOTOBKA PeaIn3yeTcsl Ha OCHOBE:

[Tporokon «Kpyraoro croma» Nel ot 18.03.2022 — ¢ Bemymmmu paboOTOAATENSIMU H
IPEJCTaBUTEIIIMU 3KCIIEPTHOTO COOOILECTBA.

O6o06mennas TpynoBas ¢pyHkuus: A TakTudyeckoe ympasiieHHE MPOLIECCAMU IJIAHUPOBA-
HUSl U OpraHM3allui IPOM3BOJICTBA HA YPOBHE CTPYKTYPHOTO HOJpPA3/EJIEHUs POMBIIIICHHON
opraHu3aiuu (oTaena, 1exa).

HVY-4 O60ocHOBBIBaTh KOJIMYECTBEHHBIE U KaueCTBEHHbIE TPEOOBAHUS K MPOU3BOJCTBEH-
HBIM pecypcam, HeOOXOMMBIM ISl pEIIeHUs] TOCTaBIEHHBIX MPO(ecCHOHANBHBIX 3aa4, OLICHHU-
BaTh PAllMOHAJILHOCTh MX MCIIOJIb30BaHMS.

3amaun  nucuu- | HaxoauTs onTHUMalbHBIC YCIOBUS JIJIS TPOTEKAHUS XMMHUYECKUX MPOIEC-
TUIAHEI COB; OTNIMCHIBATh XMMHU3M OCHOBHBIX XUMHUUYECKHUX MPOIIECCOB; OBIIA/IETh
MpUeMaMi U METOJIMKAMH PEIICHUS] KOHKPETHBIX 3aJa4 U3 Pa3JIMYHbIX pa3-
JI€JI0B XMMUMU; BBISBIISITH B3aUMOCBS3H MEXY OTAEJIbHBIMU XUMUYECKUMHU
MPOLECCAMM.

OcHoBHbIe pa3zze- | TexHuka 6€30aCHOCTH, OXpaHa Tpyaa

a6l / Tembl guc- | OCHOBHBIEC TOHATHUS M 3aKOHBI XUMUHU

LUTIJIUHBI CrpoeHue BemecTsa

OcHOBHbIE 32aKOHOMEPHOCTH MPOTEKAHNS XUMHUECKUX PEAKIIUM,
PactBOpBI ¥ Ipyrue AUCIEPCHBIE CUCTEMBI
DNEKTPOXUMHUECKHE TPOLECCHI

DneMEHTHI KaYECTBEHHOT'O M KOJIMYECTBEHHOTO aHAJIN3a
BBICOKOMOJIEKYIIIpHBIE COETMHEHUS

IIpomexxyTouHas arrecranus

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS N0 JMCHHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMU I0CTHKEHHUSI KOMIIeTeHH i

[Ipouecc n3ydeHHs: AUCUMILTUHBI «XUMUS» HAMpaBlieH Ha (OPMUPOBAHUE CIENYIOIINX
komrnereHmii B coorBeTcTBUU ¢ @T'OC BO n ocHOBHOI 00pa3zoBaTenbHOM IMporpamMMmoit (Tad-
nuna 1):

Ta6J'II/II_Ia 1- KOMHCTCHI_[I/II/I U MHAUKATOPBI UX JOCTUKCHUA

KO,Z[ 1 HAUMCHOBAHHC I/IHIII/IKaTOpBI JOCTHIXXCHHUA HHaHI/IpyeMBIC PE3YIbTAThI O6y-
KOMIIECTCHIIUNU YCHUA 11O JUCHHUITIIMHE

Ob6menpodeccnoHanbHbIe

OIIK-1 Cnocoben ananu- | OIIK-1.1 3naer ¢pynnamen- 3HAaeT OCHOBHBIE 3aKOHBI U IOHS-
3UpOBaTh 3a/1a4Ml MPOoQec- | TaIbHBIE 3aKOHBI TPUPOJIBI, TUS OOIIEeW XWMUH, XUMHUYECKOMN
CHOHAJIbHOM JIEITEIbHOCTH | OCHOBHBIC (U3NYECKUE U Ma- | TEPMOJMHAMHKH U KUHETHKH,
Ha OCHOBE IOJIOKEHUH, TEMaTU4YEeCKHUE 3aKOHBI, TEO- | MIPOLECCOB TUAPOIN3a, 3IIEKTPO-




3aKOHOB U METOIOB B 00-
JIACTH MAaTEMATUKH, €CTE-
CTBEHHBIX U TEXHUUYECKUX

HayK

peTUYEeCKHe OCHOBBI TEXHU-
YeCKUX AUCIUIUIMH

OIIK-1.2 YMmeer npuUMEHSITh
¢u3ryecKre 3aKOHBI M MaTe-
MaTHYECKHE METOIbI IS
aHaJIM3a 3a7a4 TeopeTHye-
CKOT'0 U IPUKJIAJHOTO XapaK-
Tepa

OIIK-1.3 Brnageet HaBeIKaMU
HCITOIb30BaHMs 3HAHUM ecTe-
CTBEHHBIX U TEXHUYECKUX
HayK [IpH aHanu3e npodeccu-
OHAJIBHBIX 3a7a4

JIn3a, JJIEKTPOXUMHUYECKOU KOPpO-
3UH.

YMeer paboTaTh € nepHOAUYE-
CKOW CHUCTEMOM XMUMHYECKHUX 3JIe-
mentoB J[.M. MenneneeBa; Tab-
JUIEH pacTBOPUMOCTH KHCIIOT,
OCHOBAaHMM M COJIEM; pelIaTh pac-
YeTHbIE M OSKCIEPUMEHTAIbHbIE
3a/1laud; aHAJIM3UPOBATh YypaBHE-
HUS TPOTEKAIOIIUX XHUMHYECKUX
peaKuui.

Bnageer meronamu ananmuza mpo-
LIECCOB XUMHYECKOW TEPMOJMHA-
MUKH, KHHETUKH, THJIPOJIH3a,
AIIEKTPOJIN3A.

OIIK-2 Cnocoben ¢opmy-
JMPOBATh 3a7auu npodec-
CHOHAJIBHOM JICSITEITBHOCTH
Ha OCHOBE 3HAHUH IIPO-
(WIBHBIX pa3eiioB MaTe-
MaTHYCCKHX, TEXHHYCCKHX
U €CTECTBCHHO-HAYYHbBIX
JTUCHUTLIIAH (MOTYJIEH )

OIIK-2.1 3Haet 3aKOHBI MPO-
(GWIBHBIX pa3/enoB MaTeMa-
TUYECKUX, TEXHUYECKUX U
€CTECTBEHHO-HAYYHBIX JIUC-
LUIUTIH

OIIK-2.2 YMmeeT npUMEHSITh
bu3nyeckue, MaTeMaTuye-
CKHE, TEXHUYECKHUE U ecTe-
CTBEHHO-Hay4YHbIE METO/IbI,
METO/I0JIOTHH, CIIOCOOBI U aJl-
TOPUTMBI AJ1s1 POPMYIIHPOBa-
HUS 33]1a4 TEOPETUUECKOT0 U
NPUKIIAJHOTO XapakTepa
poheccCuoHaNBbHON e TeNb-
HOCTH

OIIK-2.3 Bnageer HaBbIKAMU
NPUMEHEHUs 3HaHUH Mpo-
(GUIBHBIX pa3JeoB MaTeMa-
TUYECKUX, TEXHUYECKUX U
€CTECTBEHHO-HAYUHBIX JTUC-
LUIUTUH 1IpH HOopMyITUpOBa-
HUU Npo¢eCcCHOHATbHBIX 3a-
a4

3HaeT OCHOBHBIE TTOHSITHUS U 3a-
KOHBI XMMHH: 3aKOH COXPaHCHHUS
MaccChl BEIIECTB; 3aKOH COXpaHe-
HUS DHEPTHH; 3aKOH ITOCTOSTHCTBA
COCTaBa; 3aKOHOM ABOTaJpO.
Ywmeer pemate 3a1a4M, BKIKOYa-
IOIIHUE: MOJIb, MOJIIpHAsI Macca,
XUMHYECKOE YPaBHEHHE, MOJISP-
HBII 00BEM Ta30B.

Bnangeer HaBblkamMu paboOTHl €
dopMynaMu U ypaBHEHUSIMH pe-
AKIUI XUMHYECKUX MTPOILIECCOB.

3 MecTo AUCHUILIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JucuumnuHa «Xumus» nu3ydaercs Ha 1 kypce, 1 cemectpe.
JucrunianHa BXOIUT B cocTaB Ooka 1 «Jluctumimabl (MOAYIIHN)» U OTHOCHTCS K 0a30-

BOI 4acCTH.

3HaHMS, YMEHUS U HaBBIKH, C(HOPMUPOBAHHBIE NMPU U3YUECHUH TUCIUIUIMHBI «XHUMHS,
OyayT BocTpeOOBaHbI IIPU U3YUYEHUH MOCIEAYIONUX TUCHMIUINH: «DPu3nkay, «TerekoMmyHuKa-
IIUOHHBIE CUCTEMBI», «Y4eOHas MpaKkTUKa (O3HAKOMMTENbHAs MPAKTUKA)», «JIEKTPOTEXHUYE-
CKHME MaTepHUaIbl U JJIEMEHTHI JJICKTPOHHOU TeXHUKW», «Dusukay, «Teopus BeposTHOCTEH U
MaTeMaTH4YeCKasl CTaTUCTUKA», «METpoJIoTusa U TEXHUYECKUE U3MEPEHUs», «OCHOBBI IIPOMBIIII-
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JICHHOM aBTOMAaTUKU U POOOTOTEXHUKH», «TeIeKOMMYHUKAIIMOHHBIE CHCTEMBI», «YueOHas
MpakTHUKa (O3HAKOMUTEIbHAS TTPAKTHKA)Y.

JuctmiuimHa «XUMHS» YaCTUYHO peanusyercs B (opMe MPaKTHUECKOW MOJITOTOBKH.
[TpakTryeckas MOArOTOBKA OpraHU3yeTcs IyTeM MPOBEIEHMs / BBIIOIHEHUS 1a00paTOpHBIX pa-
00T, MPaKTUYECKHUX 3aHATUNA, CAMOCTOSITEIIHHBIX PA0OT.

JucuuiuinHa «XUMUs» B paMKax BOCIMTATENIbHOM paboThl HampasieHa Ha (OpMHUpPOBa-
HHUE y 00YYaIOUNXCsl aKTUBHOM TPaKIAHCKOM MO3MIINH, YBAKEHHS K IpaBaM M CBOOOJaM 4eJo-
BEK4, 3HaHUA [IPABOBBIX OCHOB U 3aKOHOB, BOCIIUTAHUE YyBCTBA OTBETCTBEHHOCTU WJIM YMCHMS
apryMEHTHPOBATh, CAMOCTOSITEIbHO MBICINUTh, PA3BUBAET TBOPYECTBO, NPOQECCHOHATbHbIC
YMEHMsI WIA TBOPYECKH PA3BUTOM JIMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHWI, OTBETCTBEHHOCTU
3a BBINOJIHEHUE YU4eOHO-TIPOU3BOICTBEHHBIX 3a/IaHUH U T.11.

4 O0beM AUCHMILVINHBI (MOYJIs1) B 3a4€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBa
aKaJeMHMYeCKHX YaCOB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4alomuxcs ¢ npenoaasa-
TesieM (110 BH/IaM Y4eOHBbIX 3aHAATHIT) M HA CAMOCTOAITEJIbHYI0 padoTy 00y4aromuxcst

O61as Tpya0eMKOCTh (00beM) AIUCHUILUIHNHBI cocTaBiseT 3 3.e., 108 akax. gac.
Pacnipenenenne o0beMa TUCHUTIIMHBI (MOYJIsl) IO BUJAM y4e€OHBIX 3aHATUM MPECTaB-
JIEHO B Tadymue 2.

Tabmuna 2 — O6beM TUCIUILTUHBI (MOJTYJIS) TTO0 BHJIAM YUEOHBIX 3aHSATHI

O0BeM TUCHUITINHEL Bcero akagemu-
YEeCKHUX YacOB

OO0m1ast TpyA0€MKOCTh AUCITUTUIHHBI 108

KonTakTHas aynuTopHasi padoTa o0y4awInuxcs ¢ npenogasaresiem (mo | 48
BH/JaM Y4eOHBIX 3aHATHI), BCEro

B ToM uncie:

3aHATHSA JEKIMOHHOr0 THNA (JCKIIMM W WHBIC Y4eOHbIe 3aHATH, mpeny- | 16
CMaTpHBaroIlue NMPEeUMYIIECTBEHHYIO Meperady yueOHol MHpopMaluu rme-
JIaTOTUYECKUMH PAOOTHUKAMHU), B TOM YHCIIe B JopMe MPAKTHUECKOU IMO]I-
TOTOBKH:

3aHATHS CEMHHAPCKOIro THUNA (CEMUHApHI, MPAKTHUYECKUE 3aHATHSA, MpaK- | 32
TUKYMBI, JJaOOpaTopHbIe PadOThl, KOJUIOKBUYMBI M MHbBIE aHAJOTHYHBIE 3a-
HATHUS), B TOM YuCie B (popMe MpaKTUYECKON MOATOTOBKHU:

B TOM 4YHCIIe B (popMe MPaKTUIECKOM MOATOTOBKHU: 3

CamocTosiTeIbHAsI padoTa 00y4YalOIIUXCs 1 KOHTAaKTHasi padoTa, Bxmo- | 60
Yalolias TPYyNIoOBbIe KOHCYJIbTAallM¥, MHAMBUAYaJbHYIO paboTy oO0ydaro-
uXCsa € OpenogaBaTCIIMU (B TOM YHCJIIC WHIAWBHUAYAJIbHBIC KOHCYJIbTA-
IIMH); B3aMMOJICHCTBHIE B 3JICKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHON
cpene By3a

[TpomexyTouHasi aTTecTanus ooydaromuxcs — 3auét 0
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5 Coaep:xkaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX 4YacOB H BUJIOB y4eOHOI

padoThI

Tabnuna 3 — CtpykTypa u coiep>KaHue JUCIUILTUHBI (MOTyJIs)

HaumeHnoBanue pa3nenos, TeM U
coJiepKaHue MaTepuala

Bunpl yueOHOM paboOThI, BKIIOUAsk CAMOCTOSTENBHYIO pabo-
Ty OOy4YarOIIMXCS U TPYIOEMKOCTD (B Yacax)

KonTaktHas padora mpemnogasarens ¢ ooyuyatomu- | CPC
MuUcs
Jlexumm | Cemunapckue (mpak- | JlaGopartopHsbie
TUYECKUE 3aHATHSA) 3aHSITHS
Texnuka 6e30MaCHOCTH, OXPaHa TPyaa
Texnuka 0e30MacHOCTH, OXpPaHA 2
TpyAa
OcCHOBHbBIE MOHATHS U 32AKOHBI XUMHUH
OCHOBHBIE IOHATHS H 3AKOHBI 2 2 2 10
XUMHHU
CtpoeHne BemecTBa
CTpoeHne BenecTBa 2 2 2 10
OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHU-YECKUX peaKkumii
OcHOBHBIE 3aKOHOMEPHOCTH 3 3* 2 10
NMPOTEKAHUSI XUHMHYECKHX pe-
aKnuii
PacTBOpBI U Apyrue qucnepcHbie CHCTEMBbI
PacTBOpBI U Apyrue qucnepc- 2 2 2 10
Hble CHCTEMbI
JIEKTPOXMMHYECKHE PO ECChI
DJIEKTPOXUMHYECKHE MPOIEeCChI 3 3 2 8
DJieMEeHThI KaYeCTBEHHOI0 U KOJINYEeCTBEHHOT0 aHAJIN3a
DJIeMeHTBI Ka4eCTBEHHOI0 U 2 2 2 6
KOJINYECTBEHHOT0 aHAJIHM3a
BbicoKOMOJIEKYJISIPHBIE COeTHHEHUS
BbIcoKOMOJIeKYJISIPHBIE CO€TIH- 2 2 2 6
HEHUsl
IIpomeskyTOUHAs aTTecTALMS
HUTOI'O no xucuuiivge 16 16 16 60

* peanmuzyercs B (hopMe MPaKTHIECKOU MTOATOTOBKH
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6 BHeaynuTopHasi caMocTOsITeIbHAS padoTa 00y4aOIMXCsl 10 JUCHHUILIMHE (MOAY-
JI10)

[Tpu mnaHupoBaHUM CaMOCTOSITEIBHOW PabOTHI CTYICHTY PEKOMEHAYETCSl PYKOBOACTBO-
BaThCSI CIIEIYIOIIUM paclpe/ie]ICeHHEM YacoB Ha CAMOCTOATENbHYIO paboTy (Tabnuna 4):

Tabnuna 4 — PexoMmeHnryeMoe pacipe/ielieHHe YacOB Ha CaMOCTOSITENIbHYIO paboTy

KoMnoHeHTBI caMOCTOSITETbHOI padoThI Koau4yecTBo 4yacoB
N3ydeHne TeOpeTUUECKUX Pa3AesioB IUCHUILIMHbI 20
BrimonHenue oTdera M MOATrOTOBKA K 3amuTe j1ab.pad. 28
Brinmonnenne otuera u moaroroska k 3amure PI'P 12

7 OueHoYHbIE CPeCTBA JIf NPOBEAeHHs TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOI
arrecTauMy 00y4aroMXCcH M0 JMCUMUILINHE (MOTYJIIO0)

@DOH/| OLIEHOYHBIX CPENCTB Ul NMPOBENEHUS TEKYILEro KOHTPOJS yCIIEBAEMOCTH U IPO-
MEXYTOUHOM aTTecTanuu npeacrasied B [Ipunoxenunn 1.

[TosiHBII KOMIUIEKT KOHTPOJIBHBIX 3a/laHUN WM MHBIX MaTepUaioB, HEOOXOAUMBIX IS
OLIEHUBAHMsI PE3y/IbTaTOB O0YUYEHUs MO JUCLUILIMHE (MOYJII0), IPAKTUKE XPaHUTCS Ha Kaden-
pe-pazpaboTunke B OyMa>KHOM U JJIEKTPOHHOM BHJIE.

8 YueOHo-MeToaMUYecKOe U HH(POPMALMOHHOE o0ecTedeHne JUCHUIIIMHBI (MOYJIs1)

8.1 OcHoBHas1 1uTEeparypa

1. Axwmeros, H.C. Obmas n Heopranuyeckast Xumus : yueOHuk Juig By3oB / H. C. Ax-
METOB. - 5-€ u31., Ucrp., 4-¢ usl., ucnp. - M.: Beiciias mkona: Axanemus, 2003; 2001; 1998. -
744c. 533K3

2. Tmmaka, H.JI. Obmas xwumwus : yueOHWK mis By3oB / H. JI. T'nmmeka; mom pen.
B.A.IlonkoBa, A.B.babkoBa. - 18 -e u3a., nepepab. u gom., 17-e u3a., nepepad. u gom. - M.:
FOpaiir, 2011. - 886¢. 3987k3

3. T'munka, H.JI. 3agauu u ynpaxuaenus no obmeit xumun / H.JI. ['munka. —u3a. crep.-
M.: KnoPyec, 2011. — 240c.

4. ®ponos, B.B. Xumus : yue6Hoe nmocodue ais By3oB / B. B. ®posnos. - 3-e u3za., ne-
pepab. u gor. - M.: Beiciias mikona, 1986. - 543c¢. u3-25k3 a0-653k3

5. Endumos, B.1. OcHoBBI 00111e#1 XuMuH [ DIEKTPOHHBIN pecypc] : yueOHoe moco-0ue
/ B.A. Endumos, 2-¢ u3a. - M.: HUL] UHOPA-M, 2015. - 256 c. - ISBN 978-5-16-010066-1. —
Texct : anekTpoHHBIN // DnexkTpoHHO-OubMuoreunas cucrema ZNANIUM.COM : [caiit]. —
URL: https://znanium.com/catalog/document?id=372542 (matra oOpamenus: 12.06.2021). —
Pexum noctyna: st aBTOpU3UP. OIB30BATENEH.

8.2 /lomotHuTEIBHASI IUTEPATYPA

1. Koposun, H.B. O6mas xumus : yaeOHHK 17151 cTyeHTOB By30B / H. B. KopoBuH. - 9-
e u31., nepepad. - M.: Beicmras mikouna, 2007; 2004; 2000; 1998. - 557¢. 31 a3

2. VYrai, S.A. OOmas u HeopraHWdecKass XUMHUS : YIeOHUK Jutst By30B / S1. A. VYrai. -
4-e u3n., crep. - M.: Beicmias mikouna, 2004; 2002; 2000; 1997. - 528c¢. 973k3

8.3 MeToanuyecKue YKazaHusd JJd CTYACHTOB MO0 OCBOCHUIO T CHUIIJIUHBI
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1. 3akon »skBuBaneHToB: Metoanueckue ykazanus /Coct. B.B. CazonoB. Komco-
MOJIbCK-Ha-AMype: KomcoMonbckuii-na-Amype roc. Text. yH-T, 2002. — 8 c.

2. KowmmekcHbie coequnenus: Meronnuyeckue ykazanus /Coct. B.B. Tenem. — Kom-
comonbck-Ha-Amype: [OYBIIO «KHAI'TY», 2003. — 8 c.

3. CKOpOCTh XMMHUYECKHUX PEaKUUi. XMMHUYECKOE PaBHOBECHE.: METOJIUYECKHUE yKa3a-
HUSA K JJabopaTopHOM paboTe 1o Kypcy «OO0mmas u Heopranudeckas xumus» / coct. : H.J[. Ha3za-
penko. — Komcomonbsck-Ha-Amype: ®I'BOY BIIO «KHAI'TY», 2015. - 10 c.

4. Karanu3: meroandeckue ykazaHus K jga0opaTopHoil padore mo kypcy «OOmas Xu-
must» / coct. H.J[. Hazapenko. — Komcomonbck-Ha-Amype : ®T'BOY BIIO «KHAT'TY», 2015. —
8 c.

5. PacTBOpHI : METOAMYECKHE YKA3aHUS K BBIIOJHEHHIO JIAOOPATOPHON pabOTHI IO Kyp-
cy «O6mas xumusi» / coct. H.J[. Hazapenko. — Komcomonbck-Ha-Amype: ®I'BOY BIIO
«KaAI'TY», 2015, 7 c.

6. JKectkocTh BoAbI: MeTouuecKkue yka3zaHHs K J1abopaTopHoOil pabote mo oouei xu-
mun/ Coct. M.W. 3onotapes. — Komcomonbsck-Ha-Amype: TOYBIIO «KHAT'TY», 2004. - 7 c.

7. DIEeKTpoJIMTHYECKas AUCCOLMALUSA: METOAUUYECKUE YKa3aHus K J1abopaTopHoil pabo-
Te Mo Kypcy «OO0mas u Heopranmdeckas xumus» / coct. : B.B. Temem — Komcomonbck-Ha-
Amype: @I'BOY BIIO «KHAI'TY», 2015. -9 c.

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

9. OKuCIUTENBHO-BOCCTAHOBHUTEIBHBIE PEAKIINU: METOUYECKNE YKA3aHUS K BBIMOJIHE-
HUIO JJabopaTopHOU paboTel 1o Kypcy «O0mas xumus» / coct. U.W. 3onorapes, H.JI. Hazapen-
ko — Komcomornbck-Ha-Amype : @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

10. DnexTpoxumuueckas Koppo3us MeTamioB: Meronuueckue ykasanus / Coct. W.U.
3onorape. - Komcomonbck-Ha-AMype: KoMcomonbckuii-Ha-AMype rocyAapCTBEHHBIH TEXHU-
yeckuil ynusepcurer, 2008. - 12 c.

11. BDnexrponus: Meroauueckue ykazanus /Coct. M.U. 3onorape. — Komcomonbck-Ha-
Amype: 'TOYBIIO «KHAI'TY», 2003. - 10 c.

12. p — 2IeMEHTHI: METOUYECKIE YKa3aHWs K BBITIOJHEHHIO JJA0OPATOPHOW pabOTHI 1O
Kypcy «O6mas u Heopranudeckas xumus» / coct. T.A. KynukoBa. — Komcomonbck-Ha-Amype :
®DI'BOY BIIO «KHAI'TY», 2016. — 10 c.

13. d — a1eMeHTBI: METOAMYECKHE YKa3aHHs K BBIOJHEHHIO JTa0OpaTOPHBIX padoT 1o
Kypcy «Oo0mas u Heopranuueckast xumus» / coct. T.A. KynukoBa. — Komcomonbsck-Ha-Amype :
®I'BOY BIIO «kKHAI'TY», 2011. — 12 c.

14. Opranuueckue MoJIMMEpPhl: METOINYECKUE YKa3aHHs K BBIIOJHEHUIO JIa0OpaTOPHBIX
pabot no kypcy «O06mas xumus» / coct. .M. Pemunzon. — Komcomonsck-Ha-Amype : ®I'BOY
BIIO «KHAI'TY», 2004. - 11 c.

15. Vka3zaHHBlE METOIMYECKHE MaTepualbl TakKKe pa3MEIIeHbl [0  aJpecy:
https://knastu.ru/students/nmuanpIii KaOWHET.

8.4 CoBpemenHbie npodeccuoHAIBbHbIE 0a3bI JAHHBIX M HH(POPMALIMOHHBbIE CIIPA-
BOYHbIE CHCTEMBbI, HCI0JIb3yeMble NMPH 0CyIeCTBIEHUH 00pa30BaTeIbHOI0 NMpolecca no
AUCUHHUIINHE

1. DOnexrponno-6ubanoreynas cucreMma ZNANIUM.COM. Jlorosop Ne 4997 36¢ K3
2112727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r. ot 17 anpens 2021 r.

2. DOnexTtpoHHO-OMOMMoTeuHass cucrema IPRbooks. Jlunenzuonnsiit goroBop Ne EIIT
44/4 na mpenocTaBlIeHHE JOCTYIa K AIEKTPOHHO-O0mOmoTedHoi cucteme [IPRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r.

3. DnexrponHo-Ombmmoreunas cucrema eLIBRARY.RU. Jlorosop Ne EIT 44/3 nHa oka-
3aHME YCIyr JOCTyna K 3JIeKTpoHHbIM m3nanusaM MK3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 ¢eBpans 2021 r.
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8.5 Ilepeyenn pecypcoB HHGPOPMALMOHHO-TEIEKOMMYHUKALIMOHHOM ceTH «UHTep-
HeT», He00XOAMMBIX VISl 0CBOEHM S AUCUUIJIMHBI (MOXYJIs1)

1. Bukuneaus http://ru.wikipedia.org

2. Xwumuueckuit mopran http://www.xumuk.ru

3. Hayunas snextponnas oubnumoreka eLIBRARY.RU [DOnekrponusiii pecypc]. - Pe-

xuM nocrtyna: http://elibrary.ru, cBo6oaHbIi.

4. EctecTBeHHOHAy4YHBII 00pa3oBaTeNbHBIA MOpTaN [DIEeKTpOHHBIN pecypc]. - Pexum

nocryna: http://en.edu.ru, cBo6OIHBIIA.

8.6 JIuneHn3nonHoe U cBOOOIHO pacNpoCTpPaHsieMoe MPOrpaMMHoe odecrneyeHue, uc-
N0JIb3yeMoe IPH OCyIeCTBJIEHUH 00pPa30BaTe/IbHOIO NpoLecca 1o AUCHUILINHE

Tabmuua 5 — [lepeyeHp UCTIONB3yEeMOT0 IPOTPAMMHOTO 00ECTICUSHHSI

Hanmenosanwue I10 PexBusuthl / YCI0BUA UCIIOJIB30BAHUA

Microsoft Imagine JlunensnonHbi 1oroBop A2223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBoOoHAas TUIIEH3US, YCIOBHS UCTIOJIB30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-TIEATOTHYECKHE YCI0BUS

Opranuzanus o0pa3oBaTeIbHOIO MPOLECCca periJaMeHTUpyeTcs y4eOHbIM TUIAHOM M pac-
NUCaHUEeM Yy4eOHbIX 3aHATUH. SI3bIKk 00ydeHus (mpenojaBaHus) - pycckuil. Jlyisg Bcex BHAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN 4ac yCTaHABIMBAETCS MPOJOJKATENBHOCTHIO 45 MUHYT.

IIpu dopmupoBaHuM CBOEW MHAMBHIYaTbHOM 00pa3oBaTeNbHON TpaeKTOpuHM oOydaro-
IIMHACS UMEET MPaBo Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOEHHBIX B MPOIIECCE MPEAIIECTBYIONMIET0 00yYeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarole-
rocsi OT HEOOXOJUMOCTH UX MTOBTOPHOT'O OCBOEHMUS.

9.1 O0Opa3oBaTe/IbHbIC TEXHOJIOTHH

VY4eOHbIil npoliecc Mpu MpenoiaBaHuy Kypca OCHOBBIBAETCS HA MCHOJIb30BAaHUU Tpagu-
[[MOHHBIX, NTHHOBAIIMOHHBIX U HWH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaauimon-
HBbIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I'-IeCKI/I-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTUU HCIIONB3YIOTCS B BHJIE IIHUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3auaTtuil. MHpopmanmoHHbie
o0Opa3oBaTenbHbIe TEXHOJOTHUU PEaTH3YIOTCS MYTEM aKTUBU3AIMHU CaMOCTOSITEIBHONH pPabOThHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTebHOM Cpeie.

9.2 3auaTusd JEeKIMOHHOr0 THIIA

JIeKIMOHHBIN KypC MpeanosaraeT CUCTEMaTU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IIaHa.



http://elibrary.ru/
http://en.edu.ru/
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Ha niepBoii nekuuu IeKTop 0053aH MPeAyNnpeuTh CTYACHTOB, IPUMEHUTEIHEHO K KAaKOMY
06a3z0BOMY y4eOHUKY (YueOHMKaM, y9eOHBIM TOCOOUAM) OyIET MPOYUTAH KypC.

JIeKITMOHHBIN KypC JIOJDKEH J1aBaTh HAWOONBIINK 00beM MH(OpMANUU U O00eCTIeunBaTh
Oonee riry0okoe MOHUMaHUE Y4eOHBIX BOIPOCOB MPHU 3HAUYUTEIHHO MEHbILIEH 3aTpaTe BpeMEHH,
4yeM 3TO TpeOyercsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE H3yYeHHE MaTepHaa.

9.3 3aHATHHA CEMUHAPCKOI0 THIIA

CemuHapckue 3aHATHA NIPEJCTABIAIOT COOON JeTanu3altIo JEKIIMOHHOIO TEOPETUYECKO-
ro Marepuasa, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE PA3EIIbI.

OcHoBHO# (opMOIi IPOBEJICHHSI CEMHUHAPOB SBJISIETCs 00CYyXkIeHHe Haubosiee npoodaeM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJUTOPHBIX YCJIOBMsX. B 00s13aHHOCTH IpenojaBaressi BXOJAT: OKa3aHME METOJUYECKOH Io-
MOIIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUSIX OLICHUBAETCS IO CIEAYIOLIMM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIPEUIaracMble IIPerno aBaTeeM;

- y4acTue B JUCKYCCUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U UHBIX 3aJaHUi;

- aCCUCTUPOBAHUE MPEIOIABATENI0 B IPOBEACHUN 3aHATHH.

OTBeT 10JKEH ObITh apryMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKM HA MICTOYHMKH.

JIoknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJOB IPOBEPSIOT CTEIEHb BIAJCHUS TEOPETHYECKUM
MaTEepUajIoM, a TAK)K€ KOPPEKTHOCTb U CTPOrOCTh PaCCyKACHUM.

OneHuBaHUE 3a/1aHUM, BBIIOJIHEHHBIX HA CEMUHAPCKOM 3aHSTHUU, BXOJUT B HAKOIJIECH-
HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCcs M0 AUCHUIIHHE (MOAYJTI0)

CamocrosrenbHas paboTa CTYIEHTOB — 3TO HPOILECC aKTUBHOTO, II€JIEHAINPABICHHOIO
NpUOOpPETEHUs] CTYJACHTOM HOBBIX 3HAHUM, yMEHUN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpenojia-
BaTelsl, XapaKTepU3YIOIUICSI MpeAMETHOW HampaBIEHHOCTbIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOM pe3y/bTaToB JEATEIbHOCTH 00YUYaroIIEerocs.

Lenu camocTosTENLHON pabOTHI:

- CUCTEMaTu3alus U 3aKpEIUICHHE TIOJIYYEHHBIX TEOPETHUECKUX 3HAHUM U NMPAKTHYECKUX
YMEHUH CTYJIEHTOB;

- yriayOJieHue U pacllupeHne TEOPEeTUUECKUX 3HaHUM;

- (popMupoBaHUE YMEHHUH HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIEHUATIBHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATENILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHNU30BaHHOCTH;

- (hOopMHUPOBAHHUE CAMOCTOSITEILHOCTH MBILIIEHHS], TBOPUECKOW MHUIIUATHUBEI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aluiy;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrosiTenbHast paboTa MOXKET OCYILECTBIATHCS MHAWBHUIYATBbHO WU TPYIIAMHU CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKU.

TexHosorus opraHu3aliii CaMOCTOSITENIbHON pabOThl CTYJAEHTOB BKIIIOYAET HCIOJIb30Ba-
HUE HH(POPMAIIMOHHBIX U MaTEPUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTposnb pe3ynbTaToB BHEAYAMTOPHOM CaMOCTOSITENIbHON pabOThl CTYJEHTOB MOXKET
MPOXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMELIaHHOM (opme.

CTyneHTbl JOJDKHBI HNOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBa)KHEHIIEMY
CPEACTBY 3aKpEIJICHUS U PA3BUTUS TEOPETUUYECKUX 3HAHMHU, BHIPAOOTKE €AMHCTBA B3IJISAZO0B HA
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OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHSI ONPEeICHHBIX HABBIKOB M MCIIOJIb30BaHUS TIpodec-
CHOHAJIbHOW JIUTEPATYPBHI.

9.5 MeToanuyeckue yKkazaHus JJIs1 00y4AIOIMXCS M0 OCBOEHHU IO M CIIANJINHbI

[Tpu M3y4eHuM AUCHUILTIHBI 00yYarOIUMCS IIeTIECO00Pa3HO BBIOJIHATH CIEAYIOIINE pe-
KOMEHALNH:

1. U3yuenne yueOHOM TUCIMITIIMHBI TOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne n3yuyeHust Kakoro-imbo pasjena 1o yueOHUKY WM KOHCIEKTHBIM MaTepuajiaM
PEKOMEHIyeTCs 110 IaMATHU BOCIIPOU3BECTU OCHOBHBIE TEPMUHBI, OIIPEACIICHHUS, TOHATUS pa3ze-
na.

3. Ocoboe BHUMaHUE CIIEyeT YACTUTh BHIIIOJHEHNUIO OTUYETOB 110 MPAKTHYECKUM 3aHATH-
SM ¥ UHJMBHlyalbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOATENIbHYIO paboTy.

4. Bcs TemaTvka BOIIPOCOB, U3Y4aE€MbIX CaMOCTOSITENIBHO, 337a€TCs Ha JEKUUAX Mperno-
naBaresneM. VM jke 1aroTcs HCTOYHMKH (B MEPBYIO O4Yepe/lb BHOBb M3/aHHBIE B IEPUOANYECKON
Hay4yHOMU JuTepaType) Juist 0oJiee 1eTalbHOI0 MOHUMAHUS BOIIPOCOB, 03BYYEHHBIX Ha JIEKIUH.

IIpu camocTosTeNEHON MPOPAabOTKE Kypca 00yUdaroIMecs J0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPEeNICHHs U (haKThI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepual U JOINOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOU TEME JIMTepaTyphl;

- U3yYUTh PEKOMEHOBAHHYIO JIUTEPATYPy, COCTABIIATH T€3UCHI, AHHOTALIMM U KOHCIIEKTHI
HanOoJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 3a/1aHNs, aHAJIOTHYHBIE IIPEUIaraéMbIM Ha 3aHATHUSAX;

- UCTIOJIB30BATH JJISl CAMOIIPOBEPKU MaTepHaibl (OHA OLIEHOUYHBIX CPENICTB.

10 Onucanne MaTepHaJbHO-TEXHHYECKOro odecnedeHusi, He00X0UMOro IS 0Cy-
1IeCTBJIeHUsS] 00Pa30BaTEIbHOIO NIPOLecca 10 JUCHUILINHE (MOAYJII0)

10.1 YueOHo-12a00paTopHOE 000pyAOBaHHUE

Tab6nuia 6 — I[lepeuens 060pynoBaHus 1a00paTOPUN

Aynuropus | HammenoBanue aynu- | Mcnomszyemoe o6opyaoBaHue
TOpHH (J1abOopaTOPHH )

431/1 JIaGoparopus oOuieit XuMuyeckas Iocysia, XUMUYECKHUE PEaKTUBBI, U3-
XUMUU MEpUTENIbHBIE U HarpeBaTelbHble MPUOOPHI, KOM-TIJIEKT
JIEMOHCTPAIIMOHHBIX TUIAKAaTOB

10.2 TexHu4eckue u 31eKTPOHHbIE CPeACTBA 00yYeHH

JleKuMOHHBbIE 3aHATHA.

AymuTopuM Ui JIEKIIMOHHBIX 3aHSATHHA YKOMIUIEKTOBaHbI MEOENbI0 UM TEXHHUYECKUMHU
cpencTBaMu OOyYeHHs, CIAYKaIlUMU JJIs1 TpEeACTaBiIeHUs y4eOHOW wuHpopManuu OOIbIION
ayauropun  (HaOOpbl JEMOHCTPALMOHHOTO 00OpYJIOBaHUS (IPOEKTOP, 3KpaH, KOMIIbIO-
Tep/HOYTOYK), yueOHO-HaIJIIHbIE TOCOOUS, TEMaTUYECKHE UIUTFOCTPALIUN).

JUis peanu3anuu AUCHUILIMHBI TTOATOTOBIIEHBI CIEAYIOIINE Pe3eHTalUuU:

1. OcHoBHBIE MOHATHS U 3aKOHBI XUMHH

2. CrpoeHue BelecTBa

3. OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKITHit
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PacTBopbl 1 Ipyrue qucnepcHble CUCTEMBI
DIIEKTPOXUMHUYECKUE MTPOLIECCHI

DJIEMEHTHI KQUECTBCHHOI'0 U KOJIMYCCTBCHHOI'O aHaI13a

N o a &

BBICOKOMOJ'IGKyanHBIe COCAUMHCHU

IMpakTuyeckue 3aHATHSA.

Aynuropuu Ui MPaKTUYECKUX 3aHITHH YKOMIUIEKTOBAHBI CIICUATM3UPOBAHHON Mele-
JBI0 U TEXHUYECKUMHU CpeICTBaMU 00y4eHHUs (TPOEKTOP, IKPaH, KOMITLIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHSA.

Jlyist mabopaTOpHBIX 3aHATHN HCTONb3yeTcs ayautopus Ne 431, ocHamieHHass 000pymo-
BaHUEM, YKa3aHHBIM B TabI1. 6:

CamocrosiTeibHas padoTa.

[TomerieHus 11si CaMOCTOSITENIbHOM PabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKON C BO3-
MO>KHOCTBIO TIOJIKITIOUCHHS K ceTH «HTepHeT» U JOCTYIOM K IJIEKTPOHHOW WH(OPMAIMOHHO-
oOpa3zoBarenbHOil cpene KHATY:

- yutansHel 3a1 HTh KHAT'Y;

11 Uunle cBeaenus

MeToauuyecKkue PECKOMEHIAIIMH 110 oﬁyqenmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAMH 310POBbA 1 UHBAJIMAOB

OcBoeHME MUCHUIUIMHBI 00YYalOIMMUCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBS
MOJKET OBbITh OPraHW30BAHO KAaK COBMECTHO C JPYTUMHU OOYYaIOUIUMMCS, TaK U B OTAEIbHBIX
rpynnax. [Ipenmnonaratorcs cenuaibHble YCIOBHS 7S MOJTyueHus: 00pa3oBaHusl 00y4aromuMHu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-niegarornyeckuif cocTaB 3HaKOMHUTCS € IMCHUXOJIOT0-(PHU3HOIOTHYECKUMU
O0COOEHHOCTSIMU O0YYaroIMXcs MHBAIWJIOB U JIMI[ C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH peadHINTAlMU WHBAIHAOB (npu Hamuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTONHUTEIbHAS MOAJIEpKKa IPENoAaBaHus ThIOTOPAMU, TCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMH, MPOLIEIIIMMHU OATOTOBKY aCCUCTEHTaMH.

B cootBeTcTBUU ¢ MeToAMYEeCKUMHU pekoMeHaanusIiMu MunoOpHayku PD (yTB. 8 anmpens
2014 r. N AK-44/05BH) B Kypce NpearnoyiaraeTcsi MClojib30BaTh COLMAIbHO-aKTUBHBIE M pe-
(beKCUBHBIE METOJIBI OOYYEHUS, TEXHOJIOTHH COITMOKYJIBTYPHOU peaOuIUTAIlMH C IIEJIbI0 OKa3a-
HUS TIOMOILM B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYTUMU CTY/IEH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KIMMaTta B cTyAeH4Yeckoi rpymme. [Tonbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUE€TOM MPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (hopMax: ayauaabHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHEIMATbHBIX TEXHMUYECKUX
CPEICTB M MHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuiuiMHbl JunamMu ¢ OB3 ocymiecTBiaseTcsl ¢ UCHOIb30BaHUEM CPEICTB
o0ydeHus 0o0IIero M crenruaibHOro Ha3HaueHus (IepCOHATbHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUUYECKOe 0OecreueHne MpelyCMaTpUBaeT MPUCIIOCOOIEHHE ayIUTO-
puii kK Hy>)kaam jimi] ¢ OB3.

dopma NpoBEACHUS ATTECTALMM I CTYAEHTOB-UHBAJINI0B YCTaHABIMBAETCS C YUETOM
WHIUBUIYAIbHBIX TMCUX0(pU3NIecKux ocoberHocten. s ctynentoB ¢ OB3 mpemycmaTpuBaet-
cs1 TocTymHas popma MpeIoCTaBICHUs 331aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B TMEYaTHOW WM DJIEKTPOHHOM ¢dopme (VI AU € HapyUIEHUSIMU OIOpPHO-
JIBUTATEIBHOTO anmnapara);

- B IIeYaTHOM (opMe WK AJIEKTPOHHOHU (hopMe ¢ yBEIUYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (U151 JIUI] C HAPYILIECHUSMH CIIyXa, peuH, 3peHus);

- METOJ/IOM UTEHUS aCCUCTEHTOM 33IaHUS BCIYX (11 JIUL C HAPYLIECHUSIMU 3PEHHUS).
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CryneHTaM ¢ MHBAIMIHOCTBIO YBEIMYMBAETCA BPEMsI Ha MOJArOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHI. [l TakuX CTyIEHTOB MpEeayCMaTpUBAETCS JOCTyMHas (opMa IpeaocTas-
JIEHUs] OTBETOB HA 3a/laHusl, a UMEHHO:

- IMCbMEHHO Ha Oymare win HabOpOM OTBETOB Ha KOMIIbIOTEpE (JUIsl JIUL C HapYIIEHU -
MU CllyXa, peun);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIb30BAHUEM YCIYT acCUCTEHTA (s
JIMI] C HApYLIEHUSIMU OIIOPHO-/IBUTaTEJIBLHOTO allapara);

- YCTHO (7151 JIUL] ¢ HApYLIEHUSIMU 3pEHHUS, OITIOPHO-ABUraTEIbHOIO alapara).

[Tpu HEOOXOAUMOCTH 7151 00YUAIOMIMXCS ¢ MHBAIMAHOCTBIO MPOIEypa OIICHUBAHUS pe-
3yJIbTaTOB O0YYEHUS MOXKET IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«XUMHUD»

HanpaBneHHe IIOATrOTOBKH

27.03.05 UaHoBatuka

Hanpasnennocts (npoduib) oOpa3oBarenbHON Mpo- YIpaBlieHHE MHHOBAIMOHHBIMU MPOEK-

rpaMMBbI TaMH
KBanudukamnms BbITYyCKHIKA Bakanasp
['ox Hayasa moAroTOBKHU (TI0 y4eOHOMY IJIaHy) 2021
®opma 00yueHus Ounas popma
TexHonorus 00y4ueHus TpanuuroHHas
Kypc Cemectp TpynoemMKkocCTs, 3.€.
1 1 3

Bun npomeKyTo4HOM aTTecTanuu

O6CCHC‘II/IB3.IOH_ICG noapa3ziCJICHUC

3auér

Kadenpa «XuMust 1 XUMUYECKHE TEXHOJIOTHI
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-

OTHECCHHBIX ¢ UHIUKATOPAMHA JOCTHKCHUSA KOMIIeTeHI Ui

Tabmuna 1 — KoMneTeHIMy 1 HHANKATOPBI UX TOCTHKEHUS

KOI[ 1 HAMUMCHOBAHHUC
KOMIICTCHIIM

I/IHI[I/IKaTOpBI JOCTHIXCHUA

[Tnanupyemsble pe3ynbTaThl 00y-
YEHUS M0 AUCLUIUINHE

O6menpodeccrnoHanbHbIE

OIIK-1 Cnocoben aHamu-
3UpOBaTh 3a7a4u Ipodec-
CHOHAJILHOM JI€ATEIbHOCTH
Ha OCHOBE MOJI0XKCHUM,
3aKOHOB M METOJIOB B 00-
JIACTH MATEMATUKH, €CTE-
CTBEHHBIX M TEXHUYECKHX

HayK

OIIK-1.1 3naer pynnameH-
TaJbHbIE 3aKOHBI IPUPOBI,
OCHOBHbIE (pU3UUECKHe U Ma-
TEMaTUYECKHE 3aKOHBI, TEO-
pEeTHYECKHE OCHOBBI TEXHU-
YEeCKUX JUCLUIUINH
OIIK-1.2 YmeeT npuMeHSTh
¢u3nyecKue 3aKOHbI U MaTe-
MaTHUYECKHE METO/IbI JIJIs
aHaJIM3a 3a3/1a4 TeopeTuye-
CKOT'O ¥ MPUKIIAAHOTO XapakK-
Tepa

OIIK-1.3 Binageet HaBBIKAaMHU
WCIIOIB30BaHMs 3HAHUM ecTe-
CTBEHHBIX M TEXHUYECKUX
HayK Mpu aHaiu3e npodeccu-
OHAIBHBIX 3a7a4

3HaeT OCHOBHBIC 3aKOHBLI M ITOHS-
THA OOINEH XUMHHU, XHUMHYECKOH
TEPMOJIMHAMUKU W  KUHETUKH,
MPOLECCOB TUAPOJU3A, DIEKTPO-
7134, SJIEKTPOXUMHUYECKON KOPPO-
31M.

YMeer paboraTh ¢ mEepHOaHYC-
CKOMl CHCTEMOM XHMMHYECKHX DdJIe-
meHtoB J[.MI. MeHnneneeBa; Tab-
JULEH PacTBOPUMOCTH KHUCIOT,
OCHOBAaHMH M COJICH; peliath pac-
YETHBIE M OKCIEPUMEHTAIbHBIE
3a/laud; aHAJIU3UPOBATh YpaBHE-
HUSI TPOTEKAIOMMNX XUMUYECKUX
peaKIuu.

Brnaneer merogamu ananuza mnpo-
1IECCOB XMMMYECKOH TEpPMOJMHA-
MUKW, KHHETUKH,  THUAPOJIN3a,
AIEKTPOIIU3A.

OIIK-2 CnocobeH popmy-
JUPOBaTh 3a7auu npodec-
CHOHAJIbHOM JEATEILHOCTH
Ha OCHOBE 3HAHUU ITPO-
(UITBHBIX pa3aesoB MaTe-
MaTHYECKUX, TEXHUICCKUX
Y €CTECTBEHHO-HAYYHBIX
JUCIIUIUINH (MOZYJIei)

OIIK-2.1 3Haer 3aKOHBI MPO-
(GUIBHBIX pa3JeoB MaTeMa-
TUYECKUX, TEXHUYECKUX U
€CTECTBEHHO-HAYYHbIX JIUC-
[UTUTMH

OIIK-2.2 YMmeeT npuUMEHSITh
¢du3nyeckue, MaTeMaTuye-
CKH€, TEXHUYECKHUE U ecTe-
CTBEHHO-Hay4YHbIE METO/IbI,
METOHO0JIOTHH, CITOCOOEI U aJI-
TOPUTMBI 1J1 HOpMYITHpOBa-
HUS 33]]a4 TEOPETUYECKOT0 U
MPHUKJIATHOTO XapaKTepa
npoeccuoHaNbHON e TeNb-
HOCTHU

OIIK-2.3 Biageet HaBBIKAMH
MPUMEHEHUS 3HaHUN TIPO-
GUIBHBIX pa3JeoB MaTeMa-
TUYECKUX, TEXHUUECKUX U
€CTECTBEHHO-HAYYHbIX JIUC-
[UIUTMH TIpH popMyIrpoBa-
HUHU PO ECCUOHATBHBIX 3a-
nadq

3HaeT OCHOBHBIC MOHATHS U 3a-
KOHBI XMMHUU: 3aKOH COXPAaHCHUS
MAacChl BEIIECTB; 3aKOH COXpaHe-
HUS DHEPTHH; 3aKOH ITOCTOSTHCTBA
COCTaBa; 3aKOHOM ABOTaJpoO.
Ymeer pemate 3a1a4M, BKIKOYA-
IOII[UE: MOJIb, MOJISIPHAs Macca,
XUMHUYECKOE ypaBHEHUE, MOJISIP-
HBI 00bEM Ta30B.

Brnaneer HaBbikamm paboOTBHl C
dbopMynaMu U ypaBHEHUSIMU pe-
aKIUH XUMHYECKUX MTPOIIECCOB.




Tabmuua 2 — INaciopt ¢oHa OIIEHOYHBIX CPENICTB
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KouTpoJsmpyemsie dopmupyemas HanmeHoBanue
IToxa3zaTen oneH-
pa3naeJibl (TeMbl) KOMIIeTEeHIIMSI OLIEHOYHOI'0 .
JAUCHHUILIMHBI CpelacTBa
1. OcHOBHbBIE TOHATHS U OIlK-1 1. JlaGoparopnas | 1. Beinonuenue
3aKOHBI XUMHH OIIK-2 pabora Nel-7 1abopaTopHBIX  pa-

2. CrpoeHue BeniecTBa
3. OcHoBHEBIE 3aKOHO-
MEpPHOCTH XUMHYECKHX DPeak-

JA05051

4. PactBopel u jpyrue
JTUCTICPCHBIC CUCTEMBI

S. DNEKTPOXUMHUYECKHE
TIPOIIECCHI

6. DjeMEeHThl KavyeCTBCH-
HOTO M  KOJMYECTBEHHOIO
aHajan3a

7. BricokomoekysipHbIe
COCIMHEHUS

2. [IpakTnueckas
paborta Nel-8
KonrponsHas padoTa

00T, HalW4Ke 3alu-
ceil B 1abopaTopHOM
J)KypHajie,  YCTHBIH
OIIpOC T10 TEME

2. Brimonaenune
MPaKTHYECKUX 3aja-
HUH, HaJIu4due KOH-
CIIEKTa 110 TeMe

3. KontponsHast
pabota MPOBOJUTCS
B Yachl BHEAYAUTOP-
HOH pabotel. OOy-
yaromuecs IMoayva-
0T  3afaHust  JuId
MIPOBEPKU YCBOCHUS
IIPOMJIEHHOIO Mare-
puana. OneHuBaercs
MpaBUIBHOCTh  pe-
HICHHUS.

2 MeToauyeckne MaTepHuaJIbl, ONPeie/siolue Npouea1ypbl OlleHUBAHUS 3HAHMUIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3ywume npouecc popmMupo-

BAHHUA KOMIIETEHIMH

MGTOI[I/ILIGCKI/IG MaTepHuaJibl, OMPECACIAIOMNE TPOLUCAYPbl OLCHUBAHUSA 3HaHHfI, YMCHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, NPCACTABIICHBI B BUIC TEXHOJIOTHYSCKOM KapTbl JUCLIH-

TUTHHBI (Tabnuia 3).

Tabmuia 3 — TexHosornueckas Kapra

HanmenoBanue Cpoknu Ixkana ouenn- Kpurepun
OLICHOYHOT0 CPEACTBA BbINNIOJIHCHU A BaHUA OLICHUBAHUSA
1 cemectp

IIpome:xxyTounast arrecrauus B popme 3auer ¢ OLEHKOI

1. JlaGoparopHas paboTa

eKEeHEETBHO

10 6ammoB * 7
pabor

Beimonaenue - 2
6ayumoB/pabora,
oopmienue
71a00paToOpHOTrO
KypHama - 2
6ayumoB/pabora,
yCTHasg  3aluTa
(mo Bompocam) 6
0asos.
OneHuBaeTcs
BJIAJICHUE MaTe-
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HaunmenoBanue Cpoknu IIxkana ouenn- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBINOJIHEHHS BaHMA OLICHUBAHUS

pHalioM, €ro cu-
CTEMHOE OCBOE-
HUE, CII0CO0-
HOCTh  TNpPHUMeE-
HSTh  HYXKHbBIE
3HAHUS, HABBIKU
U yMEHHUS TpHU
aHamm3e  Ipo-
OJIEMHBIX CHTY-

aLui.
2. [TpakTuyeckas padora €XKEHEIeTbHO 10 6amutoB * 8 | OuenuBaercs
pabot BJIaJICHUEC Mare-

pHaIOM, €ro CH-
CTEMHOE OCBOE-
HHE, CIoco0-
HOCTh  IpUMe-
HATH  HYXKHBIE
3HAHUS, HABBIKH
U yMEHHS TIpH
pElICHUN TIpaK-
THYECKUX 3ala-
HUH. bamer
YMEHbIIAIOTCS
IPOTIOPITHO-
HAJIBHO TPOILIEH-
Ty TpPaBWIBHO-
CTH pEIICHHUS.

3. KonrponsHas pabora 16 Henens 100 6amioB [MpaBuibHOE
peleHue 3agad
(20 Oan-
JIOB/3a/1a4a).
bamnel  ymeHsb-
MIAlOTCS  TIPO-
HOPIHOHAITEHO
OpPOLIEHTY Mpa-
BUJIBHOCTH  pe-
IICHUSI.

HUTOI'O: - 250 OaiuioB -

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUIIMHE:

0 — 59 % or MakCHMaJgbHO BO3MOXHOW CYMMBI OQJJIOB — «HEYJIOBJICTBOPHTEIHLHOY
(HEeZIOCTAaTOYHBIA YPOBEHB ISl IPOMEXYTOYHOH aTTEeCTAllNH 110 TUCIUILINHE);

60 — 74 % oOT MaKCUMaJbHO BO3MOXKHOW CYMMBI OQJJIOB — «yIOBJIETBOPUTEIHLHO
(moporoBsIif (MUHUMAJIBHBIN) YPOBEHB);

75 — 89 % oT MakCUMaJIbHO BO3MOXHOU CyMMBI 0aJlJIOB — «XOPOIIO» (CpeIHUN YPOBEHbD);
90 — 100 % oT MakcHMaJBHO BO3MOYKHOW CYMMBI OQJIJIOB — «OTJIMYHOY (BBICOKHN (MaKCH-
MaJbHBIN) YPOBEHB)
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3 TumoBble KOHTPOJIbHBIE 3aJaHUS WIN HHbIe MATEPHAJIbI, HEOOXOAUMBbIE IS
OLlEHKHU 3HAHU I, YMEHNH, HABBIKOB U (MJIM) ONbITA AeITEJIbHOCTH, XapaKTepu3yloue
npouecc GopMuUpoOBaAHUA KOMIETEHINH B X0/1e 0CBOEHHs 00Pa30BaTeIbHOM IPOrpaMMBbl

3.1 3aganus IS TEKyIero KOHTPOJIsl yCIeBaeMOCTH

KOHTPOJIBHASA PABOTA
Bapuant Nel

1. OnpenenuTe KOJIMYECTBO BEIIECTBA IKBUBAJICHTA U MOJISIPHYIO MacCy dKBHUBAJICHTOB (oC-
dopa, kucioposa u 6poma B coenuaenusx PHs, H,O, HBr.

2. HanumuTe 37eKTpOHHBIE (POPMYIBI aTOMOB 3JIEMEHTOB C MOPSIKOBBIMH HOMEpamu 9 u
28. IlokaxuTe pacrpeneieHre 3JIEMEHTOB ATHX aTOMOB IO KBaHTOBBIM siueiikam. K kakomy
AJIIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXK]IbIN U3 ATUX 2JIEMEHTOB?

3. Mcxonga u3 MOJOXKEHUS TepMaHWs M TEXHEUUs B MEPUOJUYECKON CHCTEME, COCTaBbTE
dbopMysIbl METa- U OPTOTEPMAHUEBOM KHCIIOT, M OKCHJA TEXHEIHs, OTBEUAIOIINE MX BBICIICH
CTereHu oKucieHus. M300pasute GopMyIbsl ITUX cOeNMHEHHA TpadUecKu.

4. BplunciIuTe KOJUYECTBO TEIIOTHI, KOTOPOE BBIAECTUTCS NpU BoccTaHOBIeHUU Fey03 me-
TaJUTHICCKUM aJTFOMHHHUEM, el ObUTO ToiydeHo 335,1 T xkenesa.

5. Berauciure f_\Gg gg CICAYIOIINX PEaKIIHil:

A) 2NaF(K) + Clz(r) = 2NaC|(K) + Fz(r)

6)Pb02(x) + ZZn(K) = Pb(K) + ZZHO(K)

MoskHO 11 TIOJTyduTh (TOP 10 peakiuu (a) u BocctanoBuTh PhO, iiuHKOM 110 peakimu (0).

6. OxucieHue cepbl U €€ TUOKCHAA IPOTEKAET 10 YPAaBHEHUSIM:

a) S(K) +0,= SOZ(F);

6) ZSOZ(F) + 0, = 2803@).

Kak u3MeHUTCs1 CKOPOCTh 3TUX PEaKIUii, ecIi 00BEeMbI KaXJI0M U3 CUCTEM YMEHBIIUTH B Ue-
ThIpe paza?

7. BeluncnuTe MOJIIPHYIO KOHIIEHTPALMIO U MOJISIPHYIO KOHIIEHTpaluio SKBUBaneHTa 20%-
HOT'O pacTBOpa XJOpUAa KaJlblus INIOTHOCTHIO 1,178 r/em’.

8. CocTaBbTe MOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YPaBHEHUS TUPOIIN3a, IIPOUCKOIIIIe-
ro nipu cmemuBanuu pactBopoB KyS u CrCls. Kaxxnas u3 B3sThIX cosiell Tuaponu3yercs Heoopa-
THUMO /10 KOHIIa ¢ 00pa30BaHUEM COOTBETCTBYIOIIMX OCHOBAHUS U KUCIIOTHI.

Bapuant Ne2

1. Peakiiuu BbIpakarOTCA CXEMaMU:

P+HIO; + H,O = H3PO4 + HI
H»S + Cl, + H,O = H,SO,4 + HCI

CocTaBbTe 3JEKTpPOHHBIC ypaBHEHUs. PacctaBbTe KOA(h(GUIIMEHTHI B YpaBHEHUSIX PEAKIIHIA.
JITst KaXKJTOM peakIiy YKaXKHUTe, KAaKOe BEIIECTBO SBISICTCS OKUCIUTENIEM, Kakoe — BOCCTAaHOBH-
TeJeM; KaKOe BEIECTBO OKHUCISETCS, KAKOe — BOCCTAHABIUBACTCA.

2. VBEIHYUTCS, YMECHBIIUTCS WM OCTAHETCS 0e3 M3MEHEHHWS Macca IIMHKOBOW TIACTHHKH
npu B3auMoielicTBIH ee ¢ pacTBopamu: a) CuSQOy; 6) MgSOy; B) Pb(NO3),? ITouemy? CocTaBb-
T€ JIEKTPOHHBIC  MOJICKYJISIPHBIC YPABHEHHS COOTBETCTBYIOIINX PEAKITUH.

3. CocTaBbTe cxeMy TalbBAHUYECKOTO JIEMEHTa, B OCHOBE KOTOPOTO JIEKUT PEaAKITHs, Mpo-
TEKAFOIas 110 YPaBHEHUIO

Ni + Pb(N03)2 = NI(NOg)z + Pb

Hanummure 31eKTpOHHBIE YpaBHEHUSI aHOJHOTO M KaTOAHOTO mponeccoB. Beruucnure 3/1C

9TOr0 JJIEMEHTA, ECIIN [Ni2+] = 0,01 moib/m, [Pb2+] =0,0001 mons/n1. OtBer: 0,064 B.
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4. Kakue comu 0o0ycnaBIMBaIOT KECTKOCTh HPUPOAHON Boabl? Kakyio >KEeCTKOCTh BOJbI
Ha3bIBAIOT KapOOHATHOM, HekapOoHaTHOM? Kak MOXHO yCTpaHHTh KapOOHATHYIO, HeKapOOHAT-
HYIO JKeCTKOCTh? Hanuimre ypaBHEHHs COOTBETCTBYIOIIMX PEAKIIMM.

5. TlonuMepoMm Kakoro HENpenenbHOIo YIJIEBOAOPOAA SBISIETCS HATYypaJbHBIA Kayuyyk?
Hanumure cTpykTypHYIO (hOpMyITy 3TOTO yriieBonopoa. Kak Ha3pIBalOT mpoiecc mpeBpaieHus
Kayuyyka B pe3uHy? UeM 10 CTPOEHHUIO U CBOMCTBAM pa3IMyalOTCs KaydyK U pe3uHa?

Bapuant 3
1. BoccTranoBnenue oHOro U3 OKCUIOB XKelie3a UIET 10 CXEMe:

Fe3O04q + Siw) — Few + SiOz. Bo3morxkeH 11 3T0T mpouece npu CTaHAApTHHIX ycnoBusax? OT-
BET MOATBEPIUTH PACUETOM.

A Hozgg, kJ>K/Mob 80298, JIx/MOJIB
Fe30a -1117,7 151,46
Sigo - 18,82
FE(K) - 27
SiOy -859,4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -7772,8.
2. [Tpu cmemmBaHuM 2 MOJIb BemecTBa A ¢ 2 MOJIb BeliecTBa B B HEKOTOpoM 00beMe K MO-

. —>
MEHTY HACTYIUICHUsI paBHOBeCHs B oOpatumoii cucreme 2A + 2B <+— 4]] ob6pa3oBanocs 1,6
MoJib BenlecTBa /. Uemy paBHa koHcTaHTa paBHOBecHs? OTBET OATBEPAUTH PACUETOM.

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

3. Kakoii 06bem ra3a Beienutcs, ecnu k 400 Mt pactBopa LIOH, tutp kotoporo paBex
0,0024 r/mn 6s11a no6asieHa conb (NH4)2,CO3. OTBET MOATBEPAUTH PacueTOM.

1) 12,6m; 2) 0,96, 3) 21,5m; 4) 0,896.

4. IManponu3zy nmoaBepraroTcst COIU

1. ZnCly; 2. Cs,COsg; 3. FeBrs; 4. CaBr;.

a HBr = 0.899; 04 H,CO3 = 0.0017; o Ca(OH), =0.78.

Ykazath HpaBI/IHBHHﬁ OTBCT YpAaBHCHUA pCAKINU ' IpOJIn3a.

1) ZnCl, + H,0 — ZnOHCI + HCI pH=7;
2) Cs,CO3 + H,O — CsOH + H,CO4 pH > 7,
3) FeBr; + H O — FeOHBr; + HBr  pH<7;
4) CaBr; + H,O — CaOHBr + HBr  pH >7.

S. Uemy paBHA SKBUBaJIEHTHAs Macca CEPhl B COCTUHEHUSX
1. N8.2503; 2. CI’Q(SO4)3; 3. (NH4)28; 4, H,S.
1) 16 2)  53; 3) 8 4 8

OTBET NOATBEPAUTH PACUETOM.
Bapmuanr 4

1. Umeercs [ Sn 107 r-wow/n Sn*? // [H'] = 107 r-non/n /Hy, Pt
Uemy paBna Bennuuna IJ1C TaKOF(1 sneMeHTa? OTBET MOATBEPAUTH PACUETOM.
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1) 0,1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.
2. VYka3aTh NMpaBUJIBHBIN OTBET JUIS MPOIIECCOB HA IJICKTpoAax npu padore I'D u3 Bompoca
Ne 1

1)  SnA(-):Sn"?-2 e - s
Pt, HZK(+):2H20+2é — H, + 20H

2) SnA(-):SnO-zé — Sn*?
Pt,HzK(+):2H++2é — H,

3) Pt HZA(-):2H20-4é — O, +4H"
SnK(+):Sn+2+2é — Sn

4) Pt,HgA(-):2H++2é—>H2

SnK(+):Sn-2€ —Sn*

3. [Touemy aTmMocdepHast KOPPO3US SIBISETCS ITEKTPOXUMHUYECKON KOPPO3UEH MeTaIII0B?

1) Tax xak Metamn koHTakTUpyeT ¢ napamu HyO Bo3ayxa;

2) Tak kak MeTa KOHTAaKTUPYET C KUCIOPOOM BO3/1yXa;

3) Tak kak MeTamn KOHTaKTHUPYET C 3JIEKTPOJUTOM OOpa30BaHHBIM IPH B3aUMOJIEHCTBUU
YIJIEKUCIIOTO T'a3a C BJIArou;

4) Tax xak MeTa1 KOHTAaKTUPYET C OKUCIUTEIEM U JIEKTPOIUTOM.

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

ETi+2/Ti =+0,10B; E,:e"Lz/lze = +0,17B. Yka3aTh NpaBUIbHBINA OTBET JEKTPOIAHBIX IIPOILIECCOB.
1) TiA(-):Ti—»Ti+2+2é
FeK(+):02+4é +2H,0 — 40H"
2) TiA(-):Ti—»Ti+2+2é
FeK(+):2H" +2 é — Hy
3) FeA(-):Fe—»Fe+2+2é
Ti K(+):Oz+4é +2H,0 — 40H"
4) FeA(-):Fe—»Fe+2+2é
Ti K(+):2H++2é — H,

5. Wznenue u3 Ti ¢ 3aKiIenkoil M3 MacCHBUPOBAHHOW cTaid, Haxomutcs B pactBope LICI.
+2 +2 o
Eti i =-1,63B; Ere “/re = -0,35B. Yka3arh npaBUIbHBIN OTBET JICKTPOIHBIX MPOIECCOB.
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) TiAQ:TioTi?+2€
FeK(+);2H++2(_e — Hy
2) TiA(-):Ti—>Ti+2+2é
FeK(+):oz+4é + 2H,0 — 40H
3) FeA(-):Fe—>Fe+2+2é
TiK(+):2H++2é — H,
4) FeA(-):Fe—»Fe+2+2é

TiK(+):0,+4 € +2H,0 — 40H

6. B kakoii cpejie BBITOIHEE UCTIONB30BaTh KOHTAKT Fe/Ti (cMoTpu Borpocst 4, 5)
1) B mopckoii, Tak kak 9J]C meHbI1e.

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

3) B Mopckoii, Tak kak 9J1C umeer 60sbllee 3HaYCHHE.

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

OTtBeT MMOATBCPAUTE PCIICHUCM.

7. PaccTaBuTh KO3 GUIIMEHTH METOJOM AJIEKTPOHHOIO OaslaHca:
K,Cr,0; + HCl — KCI + CrCl3 + Cl, + H,0. Vka3ars cymmapHoe 3HaueHre K03 UIreHTa st
IIPaBOM YaCTHU:

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

OTBeT NOATBEPAUTD PELLICHUEM.

8. Vka3aTb NpaBUIbHBIA OTBET M3 oxucmrens U3 BOIpoca Ne 6 (0TBET NOATBEPAUTH PEIICHU-
eM)

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



