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1 Bseaenue

Pabouas nporpamMma 1 GOHA OLIEHOYHBIX CPENCTB AUCIMUIIMHBI « XUMUS» COCTABJICHBI B
COOTBETCTBUU ¢ TPpeOOBaHUIMH (heepaTbHOTO rOCy AAPCTBEHHOTO 00Pa30BATENIbHOIO CTAHIAPTA,
yTBEep:KIeHHOTo npukazoM Munobpuayku Poccniickoit @enepauun @I'OC BO - 6akanaBpuar mo
HamnpasiaeHuto noarotosku 27.03.05, ot 20 asrycra 2020, peructpauuonnsiid Ne 59355, u ocHOB-
HOM npoeccHoHaNBbHOM 00pa30BaTENbHON MPOTrPaMMBbI IIOATOTOBKHU « Y IPABJICHNE HHHOBALIMOH-
HBIMU IPOEKTaMW» [0 HAIPABJICHUIO MOAroToBKU «27.03.05 MHHOBaTHKAY .

[IpakTHuecKasi MOATrOTOBKA PEAN3yeTCsl HA OCHOBE:

IMpodeccuonanbubiii crannapt 40.033 « CITIELTUAJIUCT T10 CTPATETUUECKOMY U
TAKTUYECKOMY IINTAHUPOBAHUIO U OPT"AHU3ALIMU ITPOU3BOJACTBAY.

O6obmennas Tpynosas pyHkuus: A TakTudyeckoe ynpaslieHHE MPOLECCAMH IJIAHUPOBA-
HUSI ¥ OPTaHU3aLMH IPOU3BOACTBA HA YPOBHE CTPYKTYPHOTO MOAPA3AEICHHS IIPOMBIIUIEHHOH Op-
raHuzaimu (OTaena, 1exa).

HY-4 PaspabarbiBarh OpraHM3allMOHHO-TEXHUYECKYI0 M OPTraHU3aLMOHHO-3KOHOMHYE-
CKYI0 JOKyMeHTauuto (rpaduxu padoTt, MHCTPYKLNH, IJIAHBIL, CMETHI, OFO/IKETHI, TEXHUKO-3KOHO-
MHUYeCKHe 0OOCHOBAHUS, YaCTHBIE TEXHUUECKUE 3a/IaHHsI) U COCTABIISITh YIPABICHYECKYIO OTHET-
HOCTb I10 yTBEP KIEHHBIM (popMam.

Banam/l AUC- HaXOI[I/ITb ONTUMAJIBHBIC YCJIIOBUA IJI NIPOTCKAHUA XUMUYICCKUX MTPOLECCOB,
OHUITIJIMHBI OMUCHIBATb XUMHU3M OCHOBHBIX XUMHUYCCKUX MPOUECCOB, OBJIAACTD IPpUEMaMU
U METOAUKaMH PEILICHUSA KOHKPETHBIX 3a4a4 U3 pa3jIUYIHbIX pa3aciioOB XUMHUH,
BBIABJIATE B3AUMOCBA3U MEXKAY OTACIIbHBIMU XUMUYCCKUMU MTPOUECCAMMU.

OcCHOBHbIE OcHoBHbIE NOHATHS M 3aKOHbI XuMHuHU: BBenenne, OCHOBHbIE TOHATHS U
pa3aensl / | 3aKOHBI XUMUHU

Tembl auciu- | CTpoeHue BemecrBa: Teopuu crpoenus: aroma, OCHOBHbBIE KJIaCChI HEOpTra-
TUTAHBI HUYECKUX COETUHEHMUH, 3aKOH 3KBUBAJIETOB, THIbI XUMHUYECKHX CBsI3€H

OcHoBHbBIE 3aKOHOMEPHOCTH XHMHYEeCKHUX peakuuii: Tunbs xuMudeckux
peaxuuii, OBP, CkopocTs xuMHuUecKux peakiuil. XUMHYECKOe paBHOBECHE,
Kuneruka u katanus, XuMudeckasi TepMOANHAMUKA

PacTBopsb! 1 Apyrue nucnepcHbie cucteMbl: CriocoObl BapaKeHHsI KOHLEH-
Tpauuii pactBopos, I uaponus, JneKTpoauTHIecKas AUCCOLUALNs
DJeKTpoXuMHUYecKHe mpouecchbl: JinexkTponus, Kopposus meranios
Hrorosoe Tectuposanme: HMrorosoe tectuposanne, UTOroselil KOHTPOIIb

2 IlepeyeHb NUIAHUPYEMbIX Pe3yJbTATOB 00yUeHHs N0 AMCLUIINHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMH JI0CTHKEHUSI KOMIIeTeHUHH

IIpouecc m3ydeHHnss TUCLUILTUHBI « XUMHUSD» HarpaslieH Ha (OPMHUPOBAHUE CIIEAYIOLINX
komnereHnnii B cootBeTcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTebHOM mporpaMmoii (Tabmuna

1):

Tabmuma 1 — KoMneTeHIMy 1 HHANKATOPBI UX JOCTHUKEHUS

Kon u HaumenoBaHue HuaukaTopel TOCTUKEHUS [Tnanupyembie pe3yabTaThl 00y-
KOMIETEHLINN YEHHUs MO TUCLUILINHE

ObmenpodeccuoHambHbIE




OIIK-1 CrnocobeH aHanu-
3UpPOBaTh 3aa4u Tpodec-
CUOHAJILHOM AESTENbHO-
CTH Ha OCHOBE MOJIOJKE-
HUH, 3aKOHOB U METO/I0OB
B 00J1aCTH MaTEMAaTHUKH,
€CTECTBEHHBIX U TEXHHU-
YEeCKUX HayK

OIIK-1.1 3naer ¢pyHnamen-
TaJbHBIC 3aKOHBI IIPUPO/IBI,
OCHOBHBIE (PM3MUYECKHE U Ma-
TEMAaTUYECKHE 3aKOHBI, TEOpe-
TUYECKHE OCHOBBI TEXHHYE-
CKUX AUCLHUTUINH

OIIK-1.2 YMmeeT npuUMeHSTh
¢dusnvyeckne 3aKOHBI 1 MaTe-
MaTUYEeCKHE METOBI JIJIsl aHa-
JM3a 33124 TEOPEeTHIECKOro U
NPUKJIAHOTO XapaKkTepa

OIIK-1.3 Bianeer HaBbIKAMHA
HCIIOJIb30BAaHUSI 3HAHUM €CTe-
CTBEHHBIX U TEXHUYECKUX
HayK IpH aHaJn3e npodeccu-
OHAJbHBIX 33134

3HaeT OCHOBHBIC 3aKOHBI U TIOHSI-
TUsT OOIIEH XUMHH, XUMUYECKOMN
TEPMOAMHAMUKA U KHHETHKH,
IIPOLIECCOB THUAPOIN3A, DIIEKTPO-
7133, 3JIEKTPOXUMHUYECKON KOp-
po3un.

Ymeer pabortarh ¢ nepuoxnde-
CKOM CUCTEMON XUMHUYECKHUX 3JIe-
menToB J[ M. MeHnneneesa; Tad-
JuLeld PacTBOPUMOCTH KHUCIOT,
OCHOBaHMH U COJICH;, pelarth pac-
YETHbIE U HKCICPUMEHTAJIbHBIE
3a/1auy;, aHaJIU3UpPOBaTh ypaBHe-
HUS TPOTEKAIOIINX XUMHUYECKUX
PEeaKLHil.

Brnaneer meTonamu aHaiausa npo-
LIECCOB XUMUYECKOU TePMOANHA-
MUKH, KHHETHKH, THAPOJIN3A,
BIEKTPOJIM3A.

OIIK-2 Cnocoben dop-
MYJIUPOBATh 33J]a4H MPO-
(heCcCHOHAITbHOM JesITelb-
HOCTU Ha OCHOBE 3HAHUH
POQUITBHBIX Pa3IeioB
MaTeMAaTHYECKUX, TEXHU-
YECKUX U €CTECTBEHHO-
HAyYHBIX JUCIIUATUIAH
(Monyneti)

OIIK-2.1 3HaeT 3aKOHBI MPO-
(UIBbHBIX pa3nenoB MaTeMa-
TUYECKUX, TEXHUIECKUX U
€CTeCTBEHHO-HAYUHBIX TUCIIH-
TUTUH

OIIK-2.2 YMmeeT npUMEHSTh
busnyeckue, MaTeMaTuie-
CKHE, TEXHUYECKHE 1 eCTe-
CTBEHHO-HAy4YHBIE METOJIbI,
METOLOJIOTHUH, CIIOCOOBI U aJi-
TOPUTMBI 1J1s1 POPMYTHPOBa-
HUS 327124 TEOPETUIECKOTO
MPUKJIAHOTO XapaKTepa mpo-
(hbeCCHOHATbHOM AeSITeIbHO-
CTH

OIIK-2.3 Bnaneer HaBbIKaMu
MIPUMEHEHUs 3HaHUI NPO-
(UIBHBIX pa3aenoB MaTeMa-
TUYECKUX, TEXHUYECKUX U
€CTeCTBEHHO-HAYYHBIX TUCLH-
TUTUH TIpU (POpMYTUPOBAHUH
npodecCHOHATBHBIX 3a7a4

3HaeT OCHOBHEIE IMOHSATHS U 3a-
KOHBI XMHH: 3aKOH COXPAHEHUS
MacCChl BEIIECTB; 3aKOH COXpaHe-
HUS SHEPTHUH, 3aKOH MOCTOSH-
CTBa COCTaBa;, 3aKOHOM ABora-
Ipo.

YmMeer pemars 3a1a4u, BKJIKOYA-
IOIIHE: MOJIb, MOJISIPHAsI Macca,
XUMHYECKOE yPaBHEHUE, MOJISIP-
HBII 00BEM ra30B.

Brnageer HaBbikamu paboOTHI C
dbopMynaMu U ypaBHEHUSIMH pe-
KLU XUMHYECKUX MPOLIECCOB.

3 MecTto AucuHNINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMmbl

Jucuunnuna « Xumus» usydaercs Ha 1 kypce, 1 cemectpe.
JluciurinHa BXOAUT B cocTaB Oyoka 1 «Jlucuurimabl (MO IH)» U OTHOCHUTCS K 0a30BOM

HacCTH.

3HaHUs, YMEHUS M HaBBIKY, CHOPMHUPOBAHHBIE IPU N3y YEHUHU JUCLUTUIHHBI « XUMUs», Oy-
IyT BOCTPEOOBAHBI PU W3YUEHUH MOCIEAYIOLUINX AUCUUIUINH: «Pusukay, « TenexkoMMyHUKaIH-
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OHHbIE CUCTEMbD», « YueOHast MpakTHKa (03HAKOMHUTENIbHAS PAKTHKA)», «Pu3uka», « Teopus Be-
POATHOCTEN U MaTeMaTH4ecKasi CTaTUCTHKA», « MeTpoorus U TeXHUYeCKHe H3MEPEHUsD, « DJIeK-
TPOTEXHUUECKHNE MaTepHUaIIbl U 3JIEMEHTHI 3JIEKTPOHHON TeXHUKW»,  OCHOBBI TPOMBIIIJIEHHON aB-
TOMATUKHU U POOOTOTEXHUKNY, « TeIeKOMMY HUKAIIHOHHBIE CHCTEMBD), « YueOHast mpakTuka (03Ha-
KOMHTEJIbHAS TIPAKTHKA)Y .

JucunrumHa « XUMEsD» HaCTUYHO peanusyercss B (opMe NPaKTHUECKOW MOATOTOBKH.
IIpakTHueckasi MOATOTOBKA OPTaHU3YETCS MyTEM MPOBEACHUS / BBITIOJHEHUS! CAMOCTOSITEIIBHBIX
pabot, naboparopHbIx padoT, MPAKTUIECKIX 3aHSITUH.

JucturuimHa « XUMHUS» B paMKaxX BOCITUTATENbHOU paboThl HampaBiieHa Ha (OPMUPOBA-
HUe y 00yYaromuxcsl aKTUBHONW IPasKAAHCKON MO3ULIMH, YBAKEHHSI K IPaBaM M CBOOOJAM 4YeJo-
BEKa, 3HAHUs MPABOBbIX OCHOB U 3aKOHOB, BOCIIUTAHHE YyBCTBA OTBETCTBEHHOCTH WJIM YMEHUs
apryMEHTHPOBATh, CAMOCTOSITEIIbHO MBICIHTD, Pa3BUBAECT TBOPUYECTBO, MPOECCHOHAIBHBIE YMe-
HUS WU TBOPYECKU Pa3BUTOMN JINYHOCTH, CUCTEMbI OCO3HAHHBIX 3HAHUM, OTBETCTBEHHOCTH 32 Bbl-
NOJIHEHHE YUeOHO-TIPON3BOACTBEHHBIX 3aJaHUM U T.1.

4 O0bem AMCUMIIMHBI (MOAYJI51) B 3a4eTHBIX eAHHULAX C YKA3AHHEM KOJHYeCcTBa
aKageMH4YecKHX YaCOB, BbIIEJEHHbIX HA KOHTAKTHYIO padoTy o0y4aromuxcsi ¢ npenoaasa-
TeJieM (10 BUAAM Y4eOHBIX 3aHSITHH) H HA CAMOCTOSITEIbHYIO padoTy 00ydaromuxcst

O6mmast Tpy10eMKOCThb (00BeM) NUCUUIUTUHBI cocTaBisieT 3 3.e., 108 akaz. 4ac.
Pacnipenenenne odbemMa TUCHMITIMHBI (MOAYJIs) O BUAAM y4eOHBIX 3aHATUH MPEncTaB-
JeHo B Tabmnuue 2.

Tabmmua 2 — O6beM mucHUIUIHNHEBI (MOYJIS) IO BUAAM YUeOHBIX 3aHATHIMA

O0beM TUCITUIUTMHBI Bcero aka-
JeMHUYe-
CKHUX 4acOB

O01mast Tpy J0€MKOCTb TUCLIUTLTUHBI 108

KonTakTHas aynuropHasi pa6ora o0yuamomuxcs ¢ npenogasaresiem (mo su- | 12
AaM y4eOHBbIX 3aHATHI), BCEro

B ToMm uncae:

3aHATHS JIEKIIMOHHOT0 THNA (JICKLH U UHbIC YYeOHbIE 3aHIATHSA, IpenycMaTpu- | 4
BAIOIIKME MPEUMYLIECTBEHHYIO Tepenady y4eOHOW HMH(pOpMAIMH Ieaarormye-
CKUMH pabOTHUKAMH), B TOM YHCJIE B (pOPME MPAKTHUECKONW MOATOTOBKH:

3aHATHS CEMHHAPCKOr0 THHA (CEMHHAPBI, MPAKTHYECKUE 3aHATHS, NMPAKTH- | 8
KyMbl, TabopaTopHble padoThl, KOJUIOKBUYMBbI U HHBIE AHAJIOTUYHBIE 3aHSATHS),
B TOM 4HUCJIE B OpPME MPAKTHUIECKOH TOATOTOBKH: 4

CamocTosiTesibHAs padoTa 00y4alOIIUXCSl U KOHTAKTHAasl padoTa, BKIIO4Yaro- | 92
Iast TPYMIIOBbIE KOHCYJIbTALUN, HHANBHIY AJIbHYIO paboTy 00yUaromuxcs ¢ mpe-
rnogaBaTeIIAIMN (B TOM YUCJIE UHAUBUIY AJIbHBIC KOHCY.]'IbTaLII/II/I); BSaHMOHeﬁCTBHe
B 3JIEKTPOHHOH MH(OPMAIIOHHO-00pa30BaTeNIbHON Cpee By3a

[IpomeskyTodHast aTTecTarus OOy4Yaro X Cs — 3a4ET 4
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S ConepxaHue TMCUUILTHHBI (MOAYJIfA), CTPYKTYPHUPOBAHHOE MO TeMaM (pa3aesiam)
€ YKA3aHHEM OTBEIEHHOI0 HA HUX KOJIMYECTBA AKAAEMHYECKHX YACOB U BU0B Y4eOHOM
padoThbI

Tabnuna 3 — CTpyKkTypa U coaepsKaHue TUCLMILIMHBI (MOTYJIs)

HaumenoBanue pasnenos, TeM u |  Buabl yueOHOH paOoThI, BKIIIOUAST CAMOCTOSITENIBHYIO pa-
coiep KaHue MaTepuaa 60Ty 00y4aroImuxcs U TPYAOEMKOCTD (B Hacax)

KonraktHas pabora npenogasarens ¢ odydaromu- | CPC

MHCSI
Jlek- | Cemmuapckue (npaxktu- | JlaGopatopHble
LUH YECKHE 3aHATHSI) 3aHATHUSA

OcHOBHbIE IOHATHA H 3AKOHbI XHMHH

BBenenue 1
OcHOBHBIE IOHSITH H 3AKOHDI 1 4
XHMHH

Ctpoenue BemecTsa

Teopun cTpoeHust atoma 6

OcHoBHBIE KJIACCHI HEOPTraHH- 6
yecKHX COeAMHEeHHUH

3aK0H DKBHBAJIETOB 2 4

Tunbl XUMHYECKHX CBsI3eH 6

OcHoBHbBIE 3aKOHOMEPHOCTH XHMHYECKUX pPeaKiuii

Tunbl XUMHYECKHUX peakiui 6
OBP 2 4
CkopocTb XMMHYECKHX peak- 2" 6

uuil. XuMH4ecKoe paBHOBecHe

KuneTnka u karaans 6

XumMuueckasi TepMOAUHAMHKA 2 2% 4

PacTBOpBI M Apyrue AMcNepCcHbIe CHCTEMBI

Cnoco0bl BapaxeHusi KOHLEH- 6
TpauMi pacTBOPOB

I'maponus 6
DIeKTPOJIUTHYECKAS JHCCO- 6
LU ALUS

BJICKTI)OXI/IMI/I'leCKI/Ie MPOoLECCHI




daekTposin3 6

Koppo3us meTanion 6

Hrorosoe TectupoBanue

HUTorosniii KOHTPOJIL 10

HUTOI'O o aucuuIInHe 4 4 4 92

6 BHeaynuTopHas caMoCTOsITEJIbHAS Pa0doTa 00y4arOmuXcs M0 JUCHUILIHHE (MO-
AYJI10)

[Ipu nmmaHUpPOBaHUM CAaMOCTOSITEIBHON Pa0OThI CTYAEHTY PEKOMEHIYeTCsl PyKOBOICTBO-
BAThCS CIIEAYIOIIUM PaclpeesieHHeM YaCOB Ha CAMOCTOSITENIbHYI0 padoTty (Tabnuna 4):

Tabnuia 4 — PekoMeHayeMoe pacipeIeIeHUe YacOB Ha CAMOCTOSITENIbHYEO paboTy

KomnoHeHTBI camocTosiTeILHON PaGoThI KonuyectBo yacos
H3yyeHne TeopeTuuecKrx pa3aesioB JUCLUIIINHBI 78

BrimonHeHne oTtdera U MOATOTOBKA K 3amuTe jad.pad. 4

IloaroroBka k TECTUPOBAHUIO 10

7 OueHOYHBIE CPEACTBA AJIsl MPOBEAEHHS] TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM
aTTecTaluu 00Y4AKIIMXCHA MO AUCUHUILTHHE (MOTYJIIO)

@DOHA OLIEHOYHBIX CPEACTB AJIS MPOBEACHUS TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH U IIPOMe-
JKyTOYHOM arrectanmu npencrasieH B [lpunoxenun 1.

ITonHBIA KOMITIEKT KOHTPOJBHBIX 3alaHUI WJIM WHBIX MAaTE€PHAJIOB, HEOOXOAMMBIX IS
OLICHUBAHMS PE3yJIbTATOB OOYYEHHUS 10 AUCUUIUTNHE (MOAYJIIO), MPAKTHKE XPAHUTCS Ha Kadenpe-
pa3paboTurke B OyMa’KHOM U 3JIEKTPOHHOM BHJE.

8 YueOHo-mMeTOoaNYecKkoe H HH(pPoOpMaLHOHHOE o0eciedeHne JHCHHUIJIHHBI (MOAY.JIs1)

8.1 OcHoBHas JuTEpaTypa

1.  Axwmeros, H.C. O0mas u Heopranudeckass Xxumus . yaeOHuUK 1ist By30B / H. C. Axme-
TOB. - 5-€ U3M., uctp., 4-¢ u3A., ucrp. - M.: Beicias mkogna: Axamemust, 2003; 2001; 1998. - 744c.
533k3

2. T'nuuka, H.JI. O6mas xumus | yaeOnuk ans sy3os/ H. JI. [nunka; mox pen. B.A Ilon-
koBa, A B babkosa. - 18 -e u3z., nepepad. u nomn., 17-e u3a., nepepad. u gom. - M.: FOpaiit, 2011.
- 886¢. 3983k3

3. T'munka, H.JI 3agaun u ynpaxksenus no obuieit xumun / H.JL I'munka. —u3xa. crep.-
M.: KnoPyc, 2011. —240c.

4. ®ponos, BB. Xuwmus : yuebHoe mocodue mis By3os / B. B. ®ponos. - 3-e u3n., ne-
pepad. u gorm. - M.: Beicimas mkona, 1986. - 543¢. u3z-23k3 ab-055k3

5. Endumos, B.1. OcHoBbl 00111e#t XuMuu [ DNEKTPOHHBIN pecypc] : yueOHoe moco-0ue
/ BW. Endumos, 2-e uza. - M.: HUL] UHOPA-M, 2015. - 256 ¢. - ISBN 978-5-16-010066-1. —
Tekcr : snexkrpoHHbl // DnexTpoHHO-OMbMMOTeuHass cucreMa ZNANIUM.COM : [caiit]. —
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URL: https://znanium.com/catalog/document?id=372542 (nara obpamenus: 12.06.2021). — Pe-
’KUM JOCTyIIa: JUIsl aBTOPU3UP. MOJIb30BATENEH.

8.2 /lonoHUTe/IbHAS IUTEPATYPA

1. Koposun, HB. Obmas xumust : yuebnuk mis cryaentos By3oB / H. B. Koposus. - 9-
e m3a., mepepad. - M.: Beicmas mkona, 2007; 2004; 2000; 1998. - 557¢. 31 33

2. VYraii, A.A. OOwast u Heopranuyeckast XUMHs ;| ya4eOHuK auist By30B / 5. A. Yraii. - 4-
e u3a., crep. - M.: Briciias mkomna, 2004; 2002; 2000; 1997. - 528¢. 973k3

8.3 Metoanueckue yKa3saHusi AJs1 CTYACHTOB MO0 OCBOCHHIO AN CHUIIIUHbI

1. 3akon skBuBaneHToB. Meroamueckue ykazanus /Coct. B.B. Cazonos. KomMmcomonmbck-
Ha-AMype: Komcomonbckuii-Ha-AMype roc. TexH. yH-T, 2002. — 8 c.

2. KowmmekcHbie coequnenusi: Metonudeckue ykasanusi /Coct. B.B. Tenem. — Komco-
Moabck-Ha-Amype: [OVYBIIO «KHAI'TY», 2003. — 8 c.

3. CKOpoCTb XMMHUECKUX peakiil. XMMHYeCKOe paBHOBECHE. . METOJUUECKHUE YKa3aHUs
K JJabopatopHoii pabote no kypcy «O01mmas n Heopranudeckas xumus» / coct. . H.JI. Hazapenko.
— Komcomonbck-Ha-Amype: @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

4. Karanus3: MeTomuvecKue ykaszaHus K J1adopaTopHOil padore mo kypey «OOmmas xu-
mus» / coct. H.J[. Hazapenko. — Komcomonbck-Ha-Amype : @®T'bOY BIIO «KHAT'TY», 2015. —
8c.

5. PacTBOpBI : METOIUYECKHE YKA3aHHSI K BBIOJIHEHHUIO JJA0OPATOPHOH pabOTHI 1O KypCy
«O6mas xumust» / coct. H. 1. Hazapenko. — Komcomonbck-Ha-Amype: @PT'BOY BITO « KHAI'TY »,
2015, 7 c.

6. KectkocTh Bonbl: MeTomuyeckue ykasanus kK jabopaTtopHoi padore mo olmiei Xu-
mun/ Coct. LLU. 3onorapes. — Komcomonbck-Ha-Amype: TOYBIIO «KHATTY», 2004. - 7 ¢.

7.  DIeKTPONUTHYECKAs AUCCOLHMALINS: METOIUYECKUE YKa3aHus K JabopaTopHoii paboTe
no kypey «O0mas u Heopranndeckas xumus» / coct. . B.B. Tenemr — Komcomonbck-Ha-Amype:
OI'BOY BIIO «KHAI'TY», 2015. -9 ¢,

8. T'maponus coneii: Meronuueckue ykaszanus /Coct. H.B. Pemusosa, H.JI. Hazapenko.
Komcomonsck-Ha-Amype: TOVYBIIO «KHAI'TY», 2008. — 17 c.

9.  OKHMCIHTEIBHO-BOCCTAHOBHUTEIBHBIE PEAKIIUN: METOJUYECKNE YKA3aHUS K BBITIOJIHE-
HUro JadopaTtopHoii pabotsl no kypey «O6mas xumus» / coct. 1.W. 3onorapes, H. 1. Hazapenko
— Komcomonbck-Ha-Amype : @I'BOY BIIO «KHAI'TY», 2015. — 10 c.

10. DnexTpoxuMudeckas Kopposust Mmetauios: Meronudeckue ykazaaus / Coct. 1.U. 30-
notapeB. - KoMmcomonbck-Ha-Amype: KomcoMonbckuii-Ha-AMype rocyapCTBEHHbIN TeXHUYe-
ckuii yHusepcurer, 2008. - 12 c.

11. Dnexrponus: Meronudeckue ykaszanusi /Coct. U.H. 3onorapes. — KoMcomobCck-Ha-
Amype: 'OYBIIO «KKHAI'TY», 2003. — 10 c.

12. p — BneMeHTHI: METOIUYECKHE YKa3aHHs K BBIOJHEHUIO JJa0OpaTOpHOH padoThl 1Mo
Kypcy «O0bmias n Heoprannueckas xumusy / coct. T.A. Kynukosa. — Komcomonbck-Ha-AMype :
OI'BOY BIIO «KHAI'TY», 2016. — 10 c.

13. d — s7neMeHTBI: METOOUYECKHUE YKa3aHUS K BBINIOJIHEHUIO JTAOOPaTOpPHBIX paboT 1Mo
Kypcy «O0bmias 1 Heoprannueckas xumusy / coct. T.A. Kynukosa. — Komcomonbck-Ha-AMype :
OI'BOY BIIO «KHAI'TY», 2011. - 12 ¢.

14. Opranuueckue MoJUMEpPbl: METOANYECKUE YKa3aHHs K BBIMOJHEHHIO JTA0OPATOPHBIX
pabot mo kypcy «Ob6mast xumus» / coct. I'M. Pemuszos. — Komcomonbck-Ha-Amype | DI'BOY
BITO «kKHAI'TY», 2004. — 11 c.

15. VYkasaHHble METOAWYECKME MaTepUalibl TakkKe€ pa3MeEIleHbl MO  aApecy:
https://knastu.ru/students/nuaHbiii KaOUHET.
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8.4 CoBpemenHbIe npodeccoHanbHbIe 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIIpa-
BOYHbIE CHCTEMbI, HCIOJIb3yeMble MPH OCYLIEeCTBJIEHIUH 00Pa30BATEIbLHOI0 MPoLecca mno
AUCUHHILIHHE

1. DOnexrponHo-OubmuoreuHas cuctema ZNANIUM.COM. [orosop Ne 4997 »6¢ UK3
2112727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r. ot 17 anpenst 2021 1.

2. DnektpoHHO-Oubnmoreunas cuctema IPRbooks. JIunensnonnstii norosop Ne EIT 44/4
Ha TPEAOCTaBJICHWE HOCTyMa K 3JIeKTpOHHO-OmbmuoreuyHoii cucteme I[PRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 ¢espans 2021 r.

3. DaexrponHo-Ombmuoreynas cuctema eLIBRARY .RU. Jlorosop Ne EII 44/3 Ha oka-
3aHHe YCIyr JOCTyma K ajekTpoHHbIM u3nanusaM MK3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 ¢pespans 2021 r.

8.5 llepeuene pecypcos HH(POPMALMOHHO-TEIEKOMMYHHKALHOHHOH ceTH «HTEp-
HeT», He00XOAUMBIX 1JIs1 0CBOEHHSI JUCHUIIJIHHBI (MOZYJIs1)

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

2. Xwumuueckuil nopran http:/www.xumuk.ru

3. Hayunas snekrponnast 6udmuoreka eLIBRARY RU [DnekTponHsiii pecypc]. - Pe-

sum noctyna: http://elibrary.ru, cBOOOIHBIN.

4. EctecTBeHHOHay4YHBIH 00pa3oBaTEeNbHBIA MOPTAN [DIEKTPOHHBIN pecypc]. - Peskum

noctyna: http://en.edu.ru, cBOOOIHBI.

8.6 JInueH3noHHOE H CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe obecredeHue, uc-
MoJib3yeMoe MpPH OCyIecTBJIeHHH 00Pa30BaTeILHOI0 Mpouecca no AUCHHIJINHE

Tabnuma 5 — IlepeueHb UCTOIB3YEMOTO MPOTrPAMMHOI0 O0eCeueHust

Haumenosanue I10 | PexkBU3UTBI / yCIOBUSI HCIIOIB30BAHUS

Microsoft Imagine Jlunensuonnsiii morosop A3223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBoOonHas JTUIEH3HsI, YCIOBHUS UCTIOJIb30BAHUS IO CCHUTKE:
https://www.openoffice.org/license. html

9 Opraﬂmaunonﬂo-nez(arornqecmne yYciaoBusd

Opraamsanust 00pa3oBaTEeIbHOrO MPOLIECCa PeriiaMeHTUPYeTCs YUeOHbIM TUIAHOM | pac-
nucaHueM yueOHbIX 3aHITUH. A3bIk 00y4ueHus (npenonaBaHusi) - pycckuil. st Bcex BUIOB ayau-
TOPHBIX 3aHATUI aKaAEMUYECKUN 4acC yCTaHABIMBAECTCS MPOAOJIKUTEIBHOCTEIO 45 MUHYT.

IIpu dopmupoBaHMM CBOEH HMHIUBUAYAIbHONW 00pa30BATENBHON TPAEKTOPHH OOydYaro-
IIUHACS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOLINX TUCHMILUIMH U MPOPECCHOHATBHBIX MOIY-
Jiell, OCBOSHHBIX B MPOLIECCE MPEAIECTBYIOIMEro 00yUueHusi, KOTOPhIid 0CBOOOXKIaeT 00yJaroIe-
rocst OT HEOOXOAMMOCTH MX TIOBTOPHOT'O OCBOCHHSI.
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9.1 Oo0pa3oBaTejibHbIE TEXHOJOTHH

Y4eOHbIH MpoLece MpH MPernoiaBaHuHN Kypca OCHOBBIBAETCS HA UCTIOIb30BAHNUH TPATULIH-
OHHBIX, WTHHOBALIMOHHLIX H I/IH(bOpMaL[I/IOHHbIX O6pa30BaTeJ'IbeIX TEXHOJIOTHH. TpaI[I/IL[I/IOHHbIe
o0pa3oBaTeNIbHbIE TEXHOJIOTHH MPEICTABICHBI JICKIIUSIMI U CEMUHAPCKUMH (TIPAKTHYECKUMU) 3a-
HATHUAMMN. HHHOBaLII/IOHHbIe 06pa30BaTeanbIe TEXHOJIOTUU UCTTOJB3YHOTCA B BUAC IIUPOKOTO MPU-
MEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (hopM npoBeneHus 3ansaTHil. MHopMamonHeie obpaso-
BATCJIBHBIE TEXHOJIOTUH PCATTU3YIOTCA MyTEM dKTHUBU3AIIUU CaMOCTOSTETLHOMN pa60TbI CTYACHTOB
B MH(OPMAILIMOHHON 00pa3oBaTeNbHON cpene.

9.2 3aHaTHa JeKIHOHHOI'0 THIIA

JIeKIMOHHBIN KypC MpenmnoiaraeT CUCTEMAaTU3UPOBAHHOE M3JIOXKEHHE OCHOBHBIX BOIPO-
cOB yueOHOr0 I1aHa.

Ha nepBoii nekumu nexTop o0si3aH NpenynpeanThb CTYASHTOB, TPUMEHUTEBHO K KAKOMY
6azoBoMy y4ueOHHUKY (yueOHUKaM, yueOHbIM mocobusiM) OyIeT MpoYnTaH Kypc.

JIeKIMOHHBIH KypC AOJDKEH AaBaTh HaubobLmii 00beM HHPOpMaLul 1 o0ecriednBaTh 00-
Jee riayO0oKoe MOHUMaHNe Y4eOHbIX BOIPOCOB MPH 3HAYUTEIHHO MEHBIIEH 3aTpaTe BPEMEHH, 4YeM
3TO TpeOyeTcs OONBIINHCTBY CTYAEHTOB Ha CAMOCTOSATENBbHOE H3yYeHHe MaTepuaa.

9.3 3aHaTHS CEMHHAPCKOI0 THIIA

CeMmuHapckue 3aHATHS TNPEACTABISIOT COOOH NETaNM3aLHUi0 JIEKLHOHHOTO TeopeTHde-
CKOT'O MaTepuaja, IMPOBOMAATCS B LENSX 3aKPeIUIeHHsI Kypca U OXBAThIBAIOT BCE OCHOBHBIE pa3-
hi () 138

OcHoBHO# (opMOIi IPOBEEHHUS] CEMHUHAPOB SIBISIETCSl 0OCYKIeHue Hanbosee nmpodiem-
HBIX U CJIOXKHBIX BOIIPOCOB IO OTAEIBHBIM TEMaM, a TakXke pa3dop MpuMepoB U CUTYaLUil B ayau-
TOPHBIX YCJIOBUAX. B obsi3anHOCTH npenogaBaTejid BXOOAT. OKa3aHUEC Me’TOI[H‘{eCKOfI IIOMOIIU U
KOHCYJBTUPOBAHUE CTYACHTOB IO COOTBETCTBYIOIIUM TEMaM KypcCa.

AKTHBHOCTb Ha CEMUHAPCKUX 3aHATUAX OUCHUBACTCS IO CICAYIOLUIUM KPUTEPUAM:

- OTBETHI Ha BOIPOCHI, NIpe/IaraeMbie MPenoaaBaresiem,

- Y4acTHUE B JUCKYCCHSIX,

= BBIIIOJIHCHUEC MPOCKTHLIX U UHBIX SaHaHHﬁ;

- ACCUCTHPOBAHUE TPETONABATENIO B IPOBEACHUH 3aHATHIA.

OtBer noKeH ObITh apTyMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OTHOCIIOKHBIM, CONEPIKaTh
CCBUIJIKHM Ha HCTOYHUKH.

I[OKJ'IaI[bI " ONMIMOHHUPOBAHUEC NOKJIAA0B MMPOBEPAIOT CTCICHD BJIAACHUA TCOPETUICCKUM Ma-
TEPUAJIOM, & TAK)KE KOPPEKTHOCTb U CTPOTOCTh PACCY >KACHHIA.

OL[eHI/IBaHI/Ie SaHaHHﬁ, BBITMTOJIHEHHBIX HA CCMUHAPCKOM 3aHATUH, BXOOUT B HAKOILJICHHY IO
OLICHKY.

9.4 CamocrosiTe/ibHAsI pad0Ta 00yYAIOMIUXCS MO JUCHUIIHHE (MOAYJIIO)

CamocrositenbHas paboTa CTy A€HTOB — 3TO IIPOLECC AKTUBHOTO, LIEJIEHATIPABJIEHHOTO IIPH-
0OpeTeHHst CTy AEHTOM HOBBIX 3HAHUH, YMEHUH 0€3 HENMOCPEACTBEHHOTO YHaCTHs MPETIOAaBaTENS,
XapaKTEPU3YIOIIHNCS MPEIMETHON HANPaBIECHHOCTHIO, 3()(PEKTUBHBIM KOHTPOJIEM U OLICHKOM pe-
3yJIbTATOB JESITENBHOCTH O0YYar0IIerocs.

Lenn caMOCTOATENBHOM PaOOTHI:

- CUCTeMaTH3alMsl U 3aKperyieHHe MOJMYyUEeHHbIX TEOPETUUECKUX 3HAHUM U MPaKTUUYECKUX
YMEHHUI CTyAE€HTOB,

- yrayOneHne U paciiipeHre TEOPEeTHIECKUX 3HAHU;
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- (opmMupOBaHUE YMEHHI HUCIOJIB30BATh HOPMATUBHYIO M CIIPABOYHYIO JTOKYMEHTALHIO,
CHELUAIbHYIO JIUTEPATY Py,

- Pa3BHUTHE MO3HABATENBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BAHHOCTH,

- (hOpMUPOBAHHE CAMOCTOSITEIIBHOCTH MBILLICHHS, TBOPYECKONW MHUIIMATHUBBI, CIIOCOOHO-
CTeH K CAMOPA3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpeaIn3aluy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaIEMUYECKUX HABBIKOB.

CamocrosTenpHas paboTa MOXKET OCYIIECTBIISATHCS MHANBUIYAIBHO WIN TPYIIIAMH CTY-
IEHTOB B 3aBICUMOCTH OT LIEJIH, 00BEMa, YPOBHS CIOKHOCTH, KOHKPETHON TEMATHKH.

TexHONOrMst OPraHU3aLMA CAMOCTOSITENIbHOW pabOThI CTYEHTOB BKJIIOUAET UCIIONIb30Ba-
HUe HHPOPMALMOHHBIX U MATEPHUAIbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyAUTOPHOW CAMOCTOSTENBHOH padoOThl CTYIEHTOB MOXKET
MPOXOIUTH B MMCbMEHHOM, YCTHON MJIM CMELIaHHOH (hopMe.

CTyneHTBI TOJKHBI MOIXOAUTh K CAMOCTOSITENIbHONM PadoTe KaK K HaMBaKHEHUIIEMY Cpell-
CTBY 3aKPEIUICHUS U Pa3BUTHUS TEOPETUYECKUX 3HAHUH, BBIPAaOOTKE €IMHCTBA B3IJISOB HA OTEIb-
HBIE BOIPOCHI Kypca, MPHOOPETEHUs ONPEIeSICHHBIX HABBIKOB U HCIIOJIBb30BaHUS TPO(eCcCHOHAb-
HOH JIUTEPATyPBHIL.

9.5 Metoanueckne yKazaHusi AJis1 00y4aIOMHXCHA MO0 OCBOGHHK) THCHHILIUHBI

IIpy M3y4eHnn UCUUIUIMHBI 00YUarOIIMMCS 1e1ecO00Pa3HO BBIMIOIHATD CIEAYIOLINE pe-
KOMEH/IaLlH:

1. M3yuenne yueOHON TUCIUITIIMHBI JOJUKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne u3yueHust Kakoro-1udo pasjena no y4eOHHKY WIIM KOHCIEKTHBIM MaTephaiaM
PEKOMEHy€eTCs 10 MaMsTH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONpeeIeHMs], IOHATHS pa3ena.

3. Ocoboe BHUMaHHE CIENYET YIASIUTD BBHIITOJIHEHHIO OTYETOB O MPAKTHYECKIM 3aHITHUIM
U MHIMBHUIY AJTbHBIM KOMIUIEKCHBIM 3aJJaHUSIM Ha CAMOCTOATEIBHYIO padoTy.

4. Bcs TeMaTuka BOIIPOCOB, U3y4aeMbIX CAMOCTOSATEIbHO, 3a7Ja€TCsl Ha JIEKLUAX MIpernoaa-
BareneM. M ke maroTcs MCTOYHUKH (B MEPBYIO OYepenb BHOBb M3IAHHBIC B MEPUOIUYECKON
HAy4YHOH JuTeparype) s 00jee 1eTalbHOrO MOHUMAaHUs BOITPOCOB, O3BYYEHHBIX Ha JICKLIH.

IIpu camocTosiTenbHOM popadoTKe Kypca 00yHaroIUecs: TOKHBI

- IPOCMATPHUBATH OCHOBHBIE OTPENeNeHHs U (PaKTHI,

- IOBTOPUTb 3aKOHCTIEKTUPOBAHHbIN Ha JIEKIIMOHHOM 3aHSTUU MaTepua U JOMOJHUTb €ro
C YUETOM PEKOMEHIOBAHHON MO AAHHOU T€ME JIUTEPATY PhL,

- U3YUUTb PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABJISTh TE3UCh], aHHOTALMH U KOHCIIEKTbI
HanOoJiee BayKHBIX MOMEHTOB;

- CAMOCTOSITEJIbHO BBIMOIHATD 3a/1aHMsI, aHAJIOTMYHbIE IIPEJIaraeMbIM Ha 3aHATHUSX,

- HCTIOJIb30BATD IJISl CAMOIIPOBEPKU MaTepHaiibl (POHIA OLICHOUHBIX CPENCTB.

10 Onucanue MaTepHaIbLHO-TEXHHYECKOr0 o0ecneyeHHsi, He00X0AMMOro 1Jisl 0Cy-
eCTBJIEHUs] 00pa30BaTEJIbHOI0 MPOLEecca Mo AUCHUIIHHE (MOAYJTI0)

10.1 Y4eOHo-1a00paTopHOe 000pyAOBaHHE

Tabnuna 6 — Ilepedyerr 0Oopyn0BaHUs JaOOPATOPHUH

Aynu- | Haumenoanue aynu- | Mcnois3yemoe o0opynoBaHue
Topusi | Topuu (Jaboparopun)
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431/1 Jlaboparopus oOmmeli | Xumudeckast ocy1a, XHMHUECKUE PEaKTHBbI, U3-MEPH-
XUMHHU TEJBbHBIC U HarpeBaTeNIbHbIE MPUOOPHI, KOM-TIEKT IEMOH-
CTPALIIOHHBIX [IAKATOB

10.2 TexHuueckue v 3J1eKTPOHHbIE CPeCTBAa 00yUYeHHs

JleKniHOHHBIE 3AHATHSL.

AynuTtopuH Al JIGKIMOHHBIX 3aHSITHH YKOMIUIEKTOBAHBI MEOENbI0 U TEXHHUYECKUMHU
cpeacTBaMu OOyYeHHUsI, CIY KAIUMU IS IPECTaBIeHUs yueOHoH nHpopManuu OONbIIOH ayau-
Topuu (HabOpBI AEMOHCTPALIMOHHOTO 000pyaOBaHUs (MPOEKTOP, SKPaH, KOMITBIOTEP/HOYTOYK),
y4eOHO-HAIHBIE TOCOOUS], TEeMAaTHYECKUE HILTFOCTPALINH).

JUnis peanu3alyy TUCIHILIMHBI TIOATOTOBIIEHBI CIENYIOIIHNE TPE3CHTALUH!

1. OCHOBHBIE TOHSTHUS U 3aKOHBI XUMUH

Crtpoenue BemiecTa

OCHOBHBIE 3aKOHOMEPHOCTU XUMHYECKUX PEaKIIHI
PacTBOpBI M Ipyrue AUCNepCHbIE CUCTEMBI
aﬂeKTpOXI/IMI/ILIeCKI/Ie MpoLeCChI

OeMeHTHI KQUeCTBEHHOTO U KOJMYECTBEHHOIO aHaIN3a

N o kv

BricOKkOMOIEKY IsIpHBIE COeTUHEHUS

IIpakTuyeckue 3aHATHSA.

AynuTtopun A MPAKTUYECKUX 3aHITUH YKOMIUIEKTOBAHbI CIIELHAM3UPOBAHHON Mebe-
JBIO U TEXHUUECKUMH CPENCTBAMH 00yUeHHs! (POEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlabopaTopHbIe 3aHATHSL.

JLnst nabopaTOPHBIX 3aHIATHI UCTIONB3YyeTCst ayauTopust No_ 431, ocHameHHasi 00opy1oBa-
HHUEM, YKa3aHHbIM B Ta0IxI. 6:

CamocrosiTenbHas1 padoTa.

ITomemenns 1151 CAMOCTOSITENbHOM PadOThl OCHAIIEHBI KOMITBIOTEPHOH TEXHUKOH C BO3-
MOYKHOCTBIO TOAKJIIOUeHHs K ceTH «MHTepHeT» M IOCTyNOM K 3JIEKTPOHHOH MH(POPMALIMOHHO-
obpazosarenbHoit cpene KHATY:

- yptaJbHbId 321 HTh KHAT'Y;

11 Uuble cBeaeHus

MeTozmqecmle PEKOMEHAAIIMH IO 06yqeﬂmo JIMI ¢ OrpPAHHYE€HHBIMH BO3MOKHO-
CTSMH 310POBbHA H HHBAJIMAOB

OcBoeHHe MUCLUIUIMHBI O0YUAOIIMMHUCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 37JOPOBbSI
MOXeT OBbITb OPraHM30BaHO KAK COBMECTHO C APYTUMH OOy HarOIUMUCS, TAK M B OTJEJbHBIX IPYII-
nax. [IpenmonararoTcsi criennajbHbIe yCJIOBHS ISl TOTYyYEHUs] 00pa3oBaHMs 00yYaIOLUTUMHCS C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBBSI.

[Ipodeccopcko-neqarornueckuii COCTaB 3HAKOMUTCSL ¢ TICHXOJIOTO-(PU3HOIOTHIECKUMU
0CcOOEHHOCTSIMH 00YUarO MK Csl HHBAJHMOB U JIUL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 37JOPOBB,
UHIMBUAY AIbHBIMU MPOrpaMMaMHu peabuanTauui HHBAIUAOB (1ipu Haimmuun). [Ipu HeoGxonumo-
CTH OCYLIECTBISIETCS IOTIOJHUTEbHAS TIOAIEPIKKA MPETIOaBAHMSI THIOTOPAMH, TICHXOJIOTAMH, CO-
IUAJIbHBIMU PaOOTHUKAMH, MPOLIENIIIMHU TOATOTOBKY aCCUCTEHTAMH.
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B cootBercTBUM ¢ MeTOAMUECKUMH peKoMeHmanmsiMu Munodpraayku P® (yTs. 8 anpens
2014 r. N AK-44/05BH) B Kypce ImpeanoaraeTcs HCIOIb30BaTh COLIMAIbHO-aKTHBHBIE U pedIIeK-
CHBHBIE METO/IbI OOYUEHHSI, TEXHOJIOTUH COLIMOKYJIbTY PHOH peabuIHTaIlNH C LIENIBI0 OKA3aHUs MO-
MOIIH B YCTAHOBJICHUH TTOJTHOIIEHHBIX MEXKJIMYHOCTHBIX OTHOLIEHUH C APYTUMH CTYACHTAMH, CO-
31aHUM KOM(OPTHOrO MCUXOJIOTHYECKOTO KJMMaTa B cryneHdeckoil rpymme. [Tonbop u paspa-
00TKa yueOHBIX MaTepPHAIOB MPOU3BOIATCS C YIETOM MPEAOCTABICHHS MaTEpPHUajIa B PA3IMUHBIX
¢dopmax: ayIuaNbHOW, BU3YyaJIbHOM, C UCIONIBb30BAHUEM CIIELHUAIBHBIX TEXHHUECKUX CPENCTB U
UH(POPMALMOHHBIX CHCTEM.

Ocoenue nucruruinHel aunamu ¢ OB3 ocyimecTBiseTcs ¢ HCMIOIB30BAHUEM CPEACTB 00Y-
YeHHUs1 OOIIETO U CIEHATbHOrO Ha3HaYeHUs (TEPCOHATBHOTO M KOJUIEKTUBHOT'O UCTIONB30BAHUS).
MarepuanpHO-TEXHUUECKOEe OOecreueHne MpeayCMaTPpUBAET MPHUCIOCOOICHHE ayIuTOpHid K
Hy>xaam nuy ¢ OB3.

dopma MpoBENeHUs aTTEeCTALUU ISl CTyIEHTOB-WHBAINAOB YCTAHABIMBAETCS C YUETOM
WHAVBUY AJIbHBIX NICUXodu3nueckux ocodennocreit. [[ist crynenros ¢ OB3 npenycmarpuBaercst
nocTymnHasi popma mpeaoCcTaBIeHHs 3aJaHIH OLIEHOYHBIX CPEACTB, & HIMEHHO!

- B TICYATHOH WUJIM 3JIEKTPOHHOHN (popMe (IUIst JIUL ¢ HAPYIIEHUSIMU OTTOPHO-ABUTaTEIbHOTO
amnmapara);

- B IEYaTHOH (popMe MM 3JIEKTPOHHOH (popMe C YBETUUYEHHBIM MPUPTOM H KOHTPACTHO-
CTBIO (JIS1 JIUI] C HAPYIIEHHUSIMU CITyXa, PEUH, 3PEHUsI);

- METOZIOM YTEHHsI ACCHCTEHTOM 3aaHHUs BCIYX (IS JIML C HAPYLIEHUSIMHU 3PEHUSI).

CtyneHTaM ¢ MHBAIMAHOCTBIO YBEJIMYMBACTCS BPEMsl HAa MOATOTOBKY OTBETOB HA KOH-
TPOJIBHBIE BONPOCHL. J{JIsl TAKUX CTYIEHTOB MPeNyCMaTPUBAETCS JOCTYITHAs (opMa MpeaocTaBie-
HUS OTBETOB HA 33JJaHHS, & UMEHHO!

- MUCBMEHHO Ha Oymare Win HaDOpOM OTBETOB Ha KOMIBIOTEPE (JIs1 JIUL] C HAPYLICHUSIMHU
clyXa, pedn);

- BBIOOPOM OTBETAa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIYT aCCHCTEHTa (1JIs1
JIL ¢ HAPYLICHUSIMH ONIOPHO-/IBUTATEIBHOTO AIapaTa);

- YCTHO (AJIs1 JIUL C HAPYIIEHUSIMH 3PEHHsI, OTIOPHO-ABUIATEILHOTO armapara).

ITpu HeoOxomUMOCTH Il OOYYAIOIINXCSl ¢ HHBAJIMIHOCTBHIO MPOLIEAYPa OLEHUBAHUS pe-
3yJbTATOB O0YUEHUS] MOXKET MMPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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IIpunoxenue 1

OOHA OHNEHOYHBLIX CPEACTB

no JUCHUIIJIMHE

«XAMHS»

HanpasneHnne noaroToBKu

27.03.05 UuHoBaTHKa

Hamnpasnennocts (npoduib) odpazoBaTenbHON Npo- | YIpaBlieHUe MHHOBAIIMOHHBIMHE TIPOEK-

rpamMMBbl TaMu
KBanugukanus BTy CKHUKA baxanasp
I'on Hayana moaroToBku (1o yueOHOMY IUIaHY ) 2021

dopma oOyueHwust

3aouHas popma

TexHonorust oO0yueHus Tpanuuuonnas
Kypc Cemectp TpymoeMKOCTb, 3.€.
1 1 3

Bun npoMexyTO4YHOM aTTecTalnn

OOecneunBaroliee NoapasaeicHue

3auér

Kadenpa « Xumus 1 XUMUYECKUE TEXHOJIOTUI
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1 IepeuyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS M0 JUCHUILIHHE (MOAYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMH J0CTHKEHUs] KOMIeTeH Ui
Tabmuma 1 — KoMneTeHIMH 1 MHAUKATOPBI UX TOCTHXKEHHSI

Kon u HaumeHoBaHue
KOMIIETEHLIUUA

HuaukaTopel TOCTUKEHUS

[Tnanupyembie pe3yabTaThl 00y-
YEeHUs 10 AUCLUTUIHHE

OobmenpodeccuoHambHbIE

OIIK-1 CnocobeH aHanu-
3UpPOBaTh 3aa4u npodec-
CUOHAJILHOM AESTENbHO-
CTH Ha OCHOBE MOJIOJKE-
HUH, 3aKOHOB U METO/IOB
B 00JIaCTH MaTE€MAaTHUKH,
€CTECTBEHHBIX U TEXHHU-
YEeCKHUX HayK

OIIK-1.1 3naer pyHnamen-
TaJbHBIC 3aKOHBI IIPUPOJIBI,
OCHOBHBIE (PM3MUYECKHE U Ma-
TEMAaTUYECKHE 3aKOHBI, TEOpe-
TUYECKHE OCHOBBI TEXHHYE-
CKUX AUCLHUIUINH

OIIK-1.2 YMmeeT npuUMeHSTh
¢dusnvyeckne 3aKOHbI 1 MaTe-
MaTUYECKHE METOMBI JIJIs aHA-
JM3a 33124 TEOPEeTHIECKOro U
NPUKJIAHOTO XapaKTepa

OIIK-1.3 Bianeer HaBbIKAMHA
HCIIOJIb30BAaHUS 3HAHUN eCTe-
CTBEHHBIX U TEXHUYECKUX
HAyK IpH aHan3e npodeccu-
OHAJbHBIX 33134

3HaeT OCHOBHBIC 3aKOHBI U TTOHSI-
TUsT OOIIEH XUMHH, XUMUYECKOMN
TEPMOAMHAMUKA U KHHETHKH,
MIPOLIECCOB THUAPOIN3A, DIIEKTPO-
7133, 3JIEKTPOXUMHUYECKON KOp-
po3uu.

Ymeer pabortarh ¢ nepuoxnde-
CKOM CUCTEMON XUMHUYECKHUX 3JIe-
menTo J[ M. MeHnneneesa; Tad-
JULEeld PacTBOPUMOCTH KHUCIOT,
OCHOBAaHMH U COJIEH;, pelarthb pac-
YETHbIE U HKCICPUMEHTAJIbHBIE
3a/1auy;, aHaJIU3UpPOBaTh ypaBHe-
HUS TPOTEKAOMINX XUMHYECKUX
PEeaKLHil.

Bnaneer metonamu aHaiausa npo-
LIECCOB XUMUYECKONU TePMOANHA-
MUKH, KHHETHKH, THAPOJIN3A,
BIEKTPOJIM3A.

OIIK-2 Cnocoben ¢op-
MYJIUPOBATh 33J]a4H MPO-
(heCcCHOHAITbHOM JesITe b~
HOCTU Ha OCHOBE 3HaHUH
PO UIBHBIX Pa3EIOB
MaTeMAaTHYECKUX, TEXHU-
YECKUX U €CTECTBEHHO-
HAYYHBIX JUCIIUTUIAH
(Monyneti)

OIIK-2.1 3Haet 3aKOHBI MPO-
(UIBHBIX pa3aenoB MaTeMa-
TUYECKUX, TEXHUYECKUX U
€CTeCTBEHHO-HAYUHBIX TUCLIH-
TUTUH

OIIK-2.2 YMmeeT NpUMEHSTh
dusnveckue, MaTeMaTuie-
CKHE, TEXHUYECKHE 1 eCTe-
CTBEHHO-HAY4YHBIE METOJIBI,
METOLOJIOTHUH, CIIOCOOBI U aJi-
TOPUTMBI 1J1s1 POPMY THPOBa-
HUS 327124 TEOPETUIECKOTO U
MPUKJIAHOTO XapaKTepa mpo-
(heCcCHOHATBbHOM AeSITeIbHO-
CTH

OIIK-2.3 Bnaneer HaBbIKaMu
MIPUMEHEHUS 3HaHUH NPOo-
(UIBHBIX pa3aenoB MaTeMa-
TUYECKUX, TEXHUYECKUX U
€CTeCTBEHHO-HAYUHBIX TUCIIH-
IUTUH TIpU (POpMyTUPOBAHUH
npodecCHOHATBHBIX 3a7a4

3HaeT OCHOBHEIE ITOHATHS U 3a-
KOHBI XMHH: 3aKOH COXPAHEHUS
MacCChl BEIIECTB; 3aKOH COXpaHe-
HUS SHEPTHUH;, 3aKOH MOCTOSH-
CTBa COCTaBa, 3aKOHOM ABora-
Ipo.

Ymeer pemars 3a1a4u, BKJIKOYA-
FOIIHE: MOJIb, MOJISIPHAsI Macca,
XUMHYECKOE ypaBHEHUE, MOJISIP-
HBII 00BEM ra30B.

Brnageer HaBbikamMu pabOTHI C
dbopMynaMu B ypaBHEHUSIMH pe-
KLU XUMHYECKUX MPOLIECCOB.
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Tabmua 2 — IacnopT GoHIa OLIEHOUHBIX CPEICTB

aKui

MPOLIECCHI

2. CTtpoeHue BelecTBa
3. OCHOBHBIE 3aKOHOMEP-
HOCTU XUMHUYCCKUX pE-

4. PacTBOpHI U ApyTHE
JUCHIEPCHBIE CUCTEMBbI
5. DIIeKTPOXUMUYECKUE

2. IlpakTtuyeckas
pabora Ne 2

3. KontposabHas
pabora

KonTtposanpyembie dopmupye- HaumeHnoBanmue
pasaensl (TeMbl) Masi KOMIie- OLICHOYHOI 0 Iloka3aTenn OLeHKH
AHCHUILIHHBI TeHUus! cpeacTBa
1. OcHOBHbBIE NOHATHUS U OIIK-1 1. JlaboparopHas 1. Bpmonnenue nabo-
3aKOHBI XUMHHU OIIK-2 pabora Ne 2, 3 PaTOPHBIX pabor,

HaJ4Me 3aucei B Ja-
O0paToOpHOM XKypHAJIE,
YCTHBII OIIPOC MO TEME
2. BrInojHeHUE Npak-

THYECKUX  3aJaHui,
HaJIU4U€  KOHCIIEKTa
0 TEME

3. Kontponpnas

paboTta MPOBOAUTCS B
4acel BHEAyJUTOPHOU
padotel.  OOyuaromu-
ecs MOJMy4aroT 3aja-
IIPOBEPKU
MPONJIEH-

HUA JJIA
YCBOGHHUSI

Horo marepuana. Oue-
HUBACTCA npaBuJib-

HOCTBb PCIICHMUA.

2 MeTtoaudeckne MATepPHAJIBI, ONIPeAes IO He IPOueayPbl OLlCHUBAHHS 3HAHHI,
YMeHHH, HABBIKOB U (HJIH) ONBITA AeATeJIbHOCTH, XapaKTepu3yoile npouecc (popMuposa-

HHA KOMIETeHLHH

Meroauyeckue MaTepHalibl, ONpPeAeAOIUe NPOLEAY Pl OLCHUBAHNUS 3HAHUN, YMEHHI,
HaBBIKOB U (MJIN) OMBITA ESITEIbHOCTH, TPEACTABICHbI B BUIEC TEXHOJIOTHUECKONW KapThl TUCIIH-

TUIMHEI (Tabnuna 3).

Tabmmua 3 — TexHONOTHUECKAas KapTa

HaumenoBanue | Cpoku HIxana Kputepuu onenuBanus
OLICHOYHOI0 BBINOJIHE- | OLIEHHBA-
cpeacTBa HHUSA HUA
1 cemectp
IIpomexyTounas arrectauus B popme «3auer»
JlabopaTtopHast eXKEHe- 10 6amos | Bemmonuenue - 2 6ajios/padora, opopmieHue
pabora JENBHO * 2 paGorsl | J1abOpaTOpHOro kypHana - 2 Gamios/pabora,

yCTHas 3amuTa (1o Bonpocam) 6 0aos.
OueHnBaeTCst BlIaICHHE MaTEPHAIIOM, €ro CH-
CTEMHOE OCBOCHHE, CIIOCOOHOCTh MPUMEHSITD
HYXHbBIC 3HAHUWS, HABBIKU U YMCHUA MPU aHA-
Jv3e MPOONIEMHBIX CUTYAIH.
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KonrpomnpHas 16 nemenst | 100 6amnos | [IpaBunbHOe pernenue 3anayd (20 H6anios/3a-
pabora na4a). bamel yMEeHbIIA0TCS IPOTIOPLIMOHATIBHO
MPOLIEHTY NMPAaBUIBHOCTH PEIICHUS.

HUTOI'O: - 120 Gan- |-
JIOB

Kpurtepuu oueHkn pe3yibTaTOB 00y4eHHUs M0 JUCHHUILIMHE:
IToporoselii (MHHUMAJIBHBIN) YPOBEHB sl aTTecTanu B popme 3adera — 75 % ot Makcu-
MaJIbHO BO3MOKHOH CyMMBI OaJijioB

3 Tunopble KOHTPOJIbHbIE 32JaAHHS HJIH HHbIEe MATEPHAJIbI, HEO0XOAUMBIE 1Sl
OLICHKH 3HAHMH, YMeHMil, HABBIKOB U (HJIM) OMBITA JeSITeJIbHOCTH, XapAKTePHU3YIOlIHe NPo-
necc (pOpMHPOBAHHUSI KOMIIETEHIHII B X0/le 0CBOeHHsI 00pPa30BaTeJIbHOM NPOrpaMMBbl

3.1 3apanus Ais TeKylero KOHTPOJISI YCIIeBAeMOCTH

KonTtpoabnas padora
Bapuant Nel

1. OmpenenuTe KONMUYECTBO BEIECTBA SKBUBAJICHTA U MOJISIPHYIO MacCy 3KBHUBAIEHTOB (oc-
dopa, kuciaopoaa u 6poma B coequHenusix PHiz, H>O, HBr.

2. Hanwmmure 3J1eKTpOHHBIE (POPMYJIBI aTOMOB 3JIEMEHTOB C TIOPSIIKOBBIMU HOMepamu 9 u 28,
Ilokaxxure pacnpeneneHue 3J€MEHTOB 3TUX aTOMOB IO KBAHTOBBIM suelikaMm. K kakomy siek-
TPOHHOMY CE€MENCTBY OTHOCUTCS KaXIbIil U3 3THUX 3JIEMEHTOB?

3. Ucxons u3 noNoKeHns repMaHus U TEXHENHsI B IEPUOIUYECKON crcTeMe, CoCcTaBbTe (hop-
MYJIBI METa- U OPTOr€PMAaHUEBON KUCIOT, U OKCHJIA TEXHELMs], OTBEHAOINE UX BBICIIEN CTENEHU
okucnenns. M3obpasure Gopmynbl STHX COSAMHEHUH rpaduIecKH.

4. BelunuCInTe KOJIMYECTBO TEIUIOTHL, KOTOPOE BBIAENUTCS NpU BoccTaHoBIeHNH FeoO3 meran-
JUYECKUM aJFOMUHUEM, eCiTi Obu1o mony4eHo 335,1 r skenesa.

5. Beruuciure AG&,B CNENYIOIUX PEaKIIUA:

A) 2NaF«) + Clag) = 2NaCl) + Fom

6)PbO2 + 2Zn) = Pbw) + 2ZnOx)

MOo3kHO 1 Oy 4UTh (GTOP MO peakuun (a) U BoccTanoBUTh PbO2 imHKOM 10 peakmuu (0).

6. OkucneHue cepbl U ee TUOKCUAA MPOTEKAET N0 YPABHEHUSIM:

a) Sy + 02 = SO2);

6) 2802 + O2 = 2SO3().

Kak u3MEeHHTCS] CKOPOCTh 3THX PEaKLUH, ecin 0ObeMbl K&KIOH 13 CUCTEM YMEHBIINUTD B Ye-
ThIpe pasa?

7. BpruucnuTe MOJSIPHYIO KOHLIEHTPALMIO M MOJISIPHYHO KOHLIEHTpauuto dkBuBajieHta 20%-
HOTO PacTBOpA XJOPHAA KaNbIUs MIOTHOCTBIO 1,178 r/em’.

8. CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYJIIPHOE Y PaBHEHUsI THAPOJIN3A, IPOUCXOALIEr0
npu cMermmBanuu pactBopos K2S n CrClz. Kasknas u3 B3sSTBIX COJIeH rUAPOIN3YETCsl HE0OOpaTUMO
710 KOHIA ¢ 00pa30BaHUEM COOTBETCTBYIOIIMX OCHOBAHHUS M KMCJIOTBL

Bapuant Ne2
1. Peakuyu BbIpa’karOTCA CXEMAMHU:
P+HIO3; + H20 = H3PO4 + HI
H>S + Cl2 + H20 = H2SO4 + HCI
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CocraBbTe 3JEKTPOHHBIE ypaBHEHUs. PacctaBbre KO3((ULIMEHTH B YPABHEHUSAX PEAKLIUM.
JUnist KXo peakiy yKaKUTE, KaKOE BEIIECTBO SIBJIICTCS] OKUCIIUTENEM, KAKOe — BOCCTaHOBH-
TEJIEM, KAKO€ BEIIECTBO OKUCIIACTCS], KAKOE — BOCCTAHABJIMBACTCSI.

2. YBEIUUUTCSI, yMEHBIIUTCS TN OCTaHEeTCs 0€3 M3MEHEHHUST Macca [IMHKOBOH TUIACTHHKH PU
B3auMozeiicTeuu ee ¢ pactopamu: a) CuSO4; 6) MgSOy; B) Pb(NO3).? [Touemy? CocraBbTe 31eK-
TPOHHBIE 1 MOJIEKYJIIPHbIC YPABHEHUSI COOTBETCTBYOIIUX PEAKLIUI.

3. CocraBbTe CXeMy rajlbBAHUYECKOIO 3JIEMEHTA, B OCHOBE KOTOPOTO JIEKHUT PEAKIHs, IPOTe-
KaroIas 1o ypaBHEHHIO

Ni + Pb(NO3)2 = Ni(NO3)2 + Pb

HanumuTe 3neKTpOHHBIE ypaBHEHHUsI aHOIHOTO M KaTogHoro npoueccos. Berancianre 3/C
sToro snemenTa, ecnu [Ni2*] = 0,01 mouns/x, [Pb?"] = 0,0001 mons/n. Otsert: 0,064 B.

4. Kakue conu o0yCiaBIMBarOT KECTKOCTh MPUPOAHOH BOabI? Kakyro jKeCTKOCTb BOJbI Ha3bl-
BAIOT KapOOHATHOH, HekapOoHaTHOW? Kak MOXHO ycTpaHUTh KapOOHATHYIO, HEKapOOHATHYIO
KecTKOCTh? Hanmimre ypaBHEHUsI COOTBETCTBYIOIINX PEAKLIUH.

5. IlonuMepoM Kakoro HeNpeAeabpHOro YIiieBoJ0opo/ia sIBJIseTCs HaTy palibHbIi kayuyk? Hamu-
IIUTE CTPYKTYPHYIO (POopMyITy 3TOro yriesopopona. Kak Ha3bIBarOT MpoOIeCe MPeBpaIeHHst Kay-
9yyKa B pe3nHy’? UeM 1o CTPOSHUIO M CBOMCTBAM PA3IMUAOTCs KaydyK U pe3nHa?

Bapuant 3
1. BoccTraHOBIIEHHE OMHOTO U3 OKCUIOB JKEJIe3a UOET 110 CXEME:

Fe304) + Si) — Fe) + SiO2(x). Bo3aMOXKeH J1v 3TOT MpoLecc Npu CTaHAAPTHBIX yCioBusix? OTBeT
MOJTBEPANTL PACUETOM.

A H0s, kJx/MOIB %208, JIk/MOND
FesOu4w -1117,7 151,46
Sig - 18,82
Few - 27
S102x -859,4 40
1) -601,1;2) 712,8,; 3) -599,73; 4) -7772,8.
2. IIpu cmemmBanuy 2 MOJb BemecTBa A ¢ 2 MOJIb BelecTBa B B HEKOTOpOM 00BEMeE K MO-

. —>
MEHTY HACTYILUICHUS paBHOBeCHsI B 00paTuMoii cucteme 2A + 2B €— 4] o6pa3osanock 1,6 MoJb

Bewtectsa JI. Uemy paBHa koHcTaHTa paBHOBecHs? OTBET MOATBEPAUTH PACUETOM.

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

3. Kaxkoit obwem rasza seimenurcs, ecnu k 400 mu pactsopa LiOH, Tutp KoTOpOro paBeH
0,0024 r/mn 6pua nodasyeHa coib (NH4)2CO3. OTBET MOATBEPAUTH PACYETOM.

1) 12,67, 2) 0,96u1; 3) 21,57, 4) 0,896

4. I'ugponusy nmoasepraroTcs CoJu

1. ZnCly; 2. Cs2C0;3; 3. FeBrs; 4. CaBr.

04 HBr = 0.899; 04 H>CO3=10.0017, (04 Ca(OH)2=0.78.

VYka3aTh NPaBUJIBbHBII OTBET YPABHEHUS PEAKLIMY THAPOIIN3A.

1) ZnCl; + H20 — ZnOHCI + HCl  pH=7,
2) Cs2C0O3 + H2O — CsOH + H2CO3 pH> 7,
3) FeBr; + H2O — FeOHBr; + HBr  pH<7;
4) CaBr2 + H2O — CaOHBr+ HBr pH>7.
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5. YemMy paBHa 5KBUBAJIEHTHAsI Macca CEPbl B COCTMHEHUSIX
1. NaxSOs; 2. Cra(SO4)3; 3. (NH4)2S; 4. H-S.
1) 16; 2) 5.3, 3) 8, 4) 8.

OTBeT NoATBEPAUTD PACUETOM.
Bapmnanrt 4

1. HmeercaI'D Sn 107 r-mon/n Sn™? // [H] = 10 r-non/n /Ha, Pt
Yemy paBna enuunna IJ(C TaKOF(I snemeHTa? OTBET MOATBEPAUTH PACUETOM.

1) 0,1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.
2. VYkazaTh NpaBUIIbHBIN OTBET JJIS IPOLIECCOB Ha dJIEKTpoaax npu padore ['D u3 Bompoca Ne
1

1) SnA(-):Sn?-2 é — Sn**
Pt Hy K (+) - 220 +2 € — Hy + 208
2) SnA(-):Sn’-2 é — Sn'?
Pt H K (+): 2H +2 € — H
3)  PLERA() 2H0-4 € — Oy +4H'
SnK(+):Sn+2+2; — Sn
4  PLHA() 2H +2e —H,

SnK(+):Sn-2 € — Sn'?

3. [Touemy aTMochepHast KOPPO3Us SIBISIETCS SJIEKTPOXUMHUECKOH KOPPO3HEH MeTaioB?
1) Tak kak meTann koHTakTUpyeT ¢ napamu H2O Bo3ayxa,

2) Tak kak MeTa1 KOHTAKTUPYET C KUCIOPOJIOM BO3yXa,

3) Tax kak MeTaJI KOHTAKTHPYET C 3JIEKTPOIUTOM 0Opa30BaHHBIM IPU B3aUMOACHCTBUH yT-
JIEKHCJIOTO Ta3a C BJIArou;

4) Tak kak MeTaju1 KOHTAKTUPYET C OKUCIUTENIEM U SJIEKTPOIUTOM.

4. Uznemne u3 Ti ¢ 3akienkoil U3 MacCUBUPOBAHHOHN CTAJIM, HAXOOUTCS B MOPCKOW BOZE.

Eri'%1i = +0,10B; Ere 5 = +0,17B. YKa3aTh IPaBIIbHBINA OTBET 3JIEKTPOIHBIX TIPOIIECCOB.
) TIAQ) TioTiti2e
FeK (+): 05 +4 € +2H;0 — 408"
) TIAQ) TioTiti2e

FeK(+):2H +2 € — H»
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3) FeA(-):Fe—Fe?+2 e
TIKH):02+4 é +2H20 — 40H
4)  FeA(-):Fe—Fe?+2 e
TiK(+):2H +2 é — H»
5. Uznemne u3 Ti ¢ 3akienkodl U3 MacCHBHUPOBAHHOM cTanu, Haxoautcs: B pactsope LiCl.
Eri%1i = -1,63B; Ere 2re = -0,35B. YKa3aTh NpaBUIILHBII OTBET JIEKTPOMHBIX POLIECCOB.
1) TiA(-):Ti—>Ti*2+2;
FeK (+):2H +2 é — H>
2) TiA(-):Ti—>Ti*2+2é
FeK(+):02+4 é +2H20 — 40H
3)  FeA(-):Fe—Fe?+2 e
TiK(+):2H +2 é — H»
4)  FeA(-):Fe—Fe?+2 e

TiK (+): O2+4 € +2H,0 — 40H

6. B kakoii cpene BbIrogHee ncnoib3oBath KOHTAkT Fe/Ti (cMoTpu Bompockr 4, 5)
1) B mopckoil, Tak kak 9/1C meHble.

2) B pacteope LiCl, Tak kak D/IC menb1e.

3) B mopckoii, Tak kak 3/1C nmeet Oosbliee 3HAaUECHUE.

4) B pacteope LiCl, Tak kak D/IC umeer Oonbliiee 3HaUCHUE.

OTBer NOATBEPAUTE PCILICHUCM.

7. PaccraButh k03P HULHEHTHI METOIOM 3JIEKTPOHHOTrO OaaHca!
K2Cr207 + HCl — KC1 + CrClI3 + Clz + H20. Ykazate cymmapHoe 3HadeHue kodhdumnmenra s
MPaBOM YacTu:

1) 84, 2) 15; 3) 14; 4) 42.
OTBeT NoATBEPAUTD PELICHUEM.
8. YKa3aTh NPaBHIIbHBIA OTBET M7 okucnnrens U3 BOIPOca Ne 6 (OTBET MOATBEPAUTD PELICHUEM)

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



