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1 BBenenue

PaGouas mporpamma u (hOH/ OLIEHOYHBIX CPEACTB JUCIUILIMHBI «XUMUS» COCTABICHBI B
COOTBETCTBUH C TpeOOBaHMAMH (pelepaaIbHOT0 roCyAapCTBEHHOTO 00pa30BaTeIbHOrO CTaHIap-
Ta, YTBEPXKJICHHOTO NprkazoM MunobpHayku Poccuiickoit @enepannn Ne680 ot 25.05.2020, u
OCHOBHOH NpO(ecCHOHATBFHON 00pa30BaTeIbHON MPOrpaMMbl HOATOTOBKH «be30macHoCTh Ku3-
HENIeATENILHOCTH B TeXHOc]epe» 1o HampasieHuto moarotoBku «20.03.01 TexnocdepHas 6e3-
OIIACHOCTB.

3amaun  nucuu- | HaxoauTe onTHUManbHbIEC YCIOBUS JIJISl POTEKAHUS XMMHUYECKUX MPOIEC-
TLIAHEI COB; OTNIMCHIBATh XMMHU3M OCHOBHBIX XUMHUUYECKHUX MPOIIECCOB; OBIIAJIEThH
MpUeMaMy U METOJIMKAMH PELICHUS] KOHKPETHBIX 3aJa4 U3 PA3JIUYHbIX pa3-
JIEJIOB XUMHH; BBISIBIISITh B3AMMOCBSI3U MEXY OTAECIbHBIMUA XUMUUECKAMU
MPOLECCAMM.

OcHoBHBbIE pa3zze- | TexHuka 6€30IaCHOCTH, OXpaHa Tpyaa

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

LUIIJIUHBI CrpoeHue BemiecTsa

OcCHOBHBIE 32aKOHOMEPHOCTH ITPOTEKAHUS XUMUUYECKUX PEAKLIUM,
PactBOpBI M Ipyrue AUCIEpPCHBIE CUCTEMBI
DNEKTPOXUMHUECKHUE TPOLECCHI

DNEeMEHTBI KAYECTBEHHOTO M KOJIMYECTBEHHOTO aHAJIN3a
BrIcOKOMONIEKYIISIpHBIE COETMHEHUS

IIpomexxyTounas arrecranus

2 IlepeyeHb MUIAHUPYEMbIX Pe3yJIbTATOB 00yUeHHS N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMH J0CTHKCHHUS KOMIICTeHIH I

[Ipouecc n3ydeHHs] AUCUMILIMHBI «XUMUS» HANpaBlieH Ha (OPMUPOBAHUE CIENYIOIIMX
kommnereHMi B coorBeTcTBUU ¢ PI'OC BO 1 ocHOBHOI 00pa3zoBaTenbHOM IMporpaMMoil (Tad-
muna 1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I U MHAUKATOPBI UX JOCTUKCHUS

Konx n HanMeHOBaHHE KOM- WNHukaTophl TOCTUXKEHUS [Inanupyemslie pe3ysbTaTsl
METEHLUN 00y4YeHMs 0 JUCLUIUINHE

Ob6menpodeccnoHanbHbIe

OIIK-1 CnocobeH yuuThI- OIIK-1.1 3Haer coBpeMeHHbIE | 3HAET OCHOBHBIE 3aKOHBI W I1O-
BaTh COBPEMEHHBIE TEHACH- | TCHICHIIMH Pa3BUTHS TEXHU- | HATHS OOLICH XUMHH, XUMHYeE-
IIUH Pa3BUTHS TEXHUKU U KU ¥ TEXHOJIOTUH B 00JIaCTH | CKOM TEPMOAMHAMHUKU U KUHE-
TEXHOJIOTHI B 00JIaCTH TeX- | o0ecredeHusi TeXHOCPEpHOH | THKH, TPOIECCOB THUIPOIIN3a,
Hoc(hepHoil Ge30macHoCTH, 0€301acHOCTH, COBPEMEHHBIE | AJIEKTPOJIN3a, AIIEKTPOXUMHUYE-

W3MEPUTEIbHON U BBIUMCIN- | TEHACHIMU BBIUUCIUTEIBHON | CKOM KOPPO3UH.
TeTbHOU TEXHUKH, UHPOpPMA- | TEXHUKH, MHOOPMAIMOHHBIX | YMeeT pabdoTaTh ¢ Mepuoude-

LIMOHHBIX TEXHOJIOTUH IPH TEXHOJIOTHIl B cBoel npodec- | CKOW CHUCTEMOM XHMHUYECKUX
pEILLIEHNH TUIOBBIX 3a/1a4 B CUOHAJIbHOW J1€ATEIbHOCTH anemenroB JI.M. Menneneesa;
obnactu npodeccuonanpuoit | OIIK-1.2 YMeer ucnomns3o- TabyMLel pacTBOPUMOCTU KHUC-
JIeATEIbHOCTH, CBI3AHHOU C | BaTh BBIYKMCIIUTEIBHYIO TEX- JIOT, OCHOBaHUU M COJIEH; pe-

3alIUTON OKpY)KaroIlllel cpe- | HUKY U HH(OPMaLMOHHbBIE miaTh pacyeTHbIE M HKCIEPH-




JIbI U o0ecreueHueM 0e3- TEXHOJIOTHH B 00J1aCTH 00ec- | MEHTAJIBHEIE 3a7a4yi; aHaIH3H-

OITAaCHOCTH 4eJIoBeKa neyeHus: TeXxHocepHoi 6e3- | poBaTh ypaBHEHHS IIPOTEKaro-
OINIACHOCTH; ONPEAEIIATH Na- IIMX XUMUYECKUX PEAKLIHIM.
paMeTpbl ONIACHBIX M BpeaHbIX | Biameer Mertomamu aHanuza
BO3JICUCTBUN TEXHOJIOTHYE- MPOLECCOB  XUMHUYECKON Tep-
CKHUX M TIPOU3BOJICTBEHHBIX MOJIWHAMHUKU, KHHETHKU, TH]I-
MPOLIECCOB; BBISIBIATH 0a30- posn3a, AIEKTPOIIU3a.

BbI€ 3aKOHBI U 3AKOHOMEPHO-
CTH Pa3BUTHS HAyKH B 00J1a-
¢ty TexHochepHoi 6e3omnac-
HOCTH

OIIK-1.3 Brnageet HaBeIKaMU
CTPYKTYPUPOBAaHUS 3HAHMIA;
MPaBUIILHOTO BBIOOpA
CPENCTB, CIIOCOOOB U METOJIOB
MPUHSTUS PEIICHUN; Biajie-
HUE TEXHUKON M TEXHOJIOT -
MU B 001acTH obecreyeHus
TexHOC(epHOi Oe30macHo-
CTH; BJIaJICHUE BBIYUCIUTENb-
HOM TeXHUKOW U MHpOopMaIu-
OHHBIMHU TEXHOJIOTUSMHU B
cBOeH mpodeccCuoHaTbHON
JeSITEIIbHOCTH

3 MecTo AuCHUILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnuna «Xumus» u3ydaerca Ha 1 kypce, 1 cemectpe.

JucuuniauHa BXOIUT B cocTaB O0oka 1 «Jlucuuruinabl (MOAYIIHN)» U OTHOCHUTCS K 0a3o-
BOU YaCTH.

JuctunnuHa «XUMHs» B paMKaX BOCIIUTATEIbLHON paboThl HampaBiieHa Ha (popmMupoBa-
HUE Y 00YyJalOIUXCsl aKTUBHON TPayKJaHCKOM MO3UINH, YBAXKEHUS K MpaBaM U CBOOOIaM uemo-
BEKa, 3HAHUS MPABOBBIX OCHOB M 3aKOHOB, BOCIIUTAHWE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHUS
apryMEHTHUPOBaTh, CAMOCTOSITEIBHO MBICIUTh, Pa3BHUBACT TBOPYECTBO, MPOQECCHOHATHHBIE
YMEHUS WA TBOPYECKHU PA3BUTON JIMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHWUW, OTBETCTBEHHOCTHU
3a BBITIOJIHEHUE Y4eOHO-TIPOU3BOICTBEHHBIX 3aJaHUH U T.J1.

4 O0beM JUCUMILIMHBI (MOIYJIS) B 3a4€THBIX eJUHUIAX ¢ YKA3aAHUEM KOJINYeCTBA
aKaJeMH4YeCKHX YaCOB, BbI/IEJICHHBIX HA KOHTAKTHYIO padoTy 00y4alommXxcs ¢ npenoaaBa-
TeseM (110 BHIaM Y4eOHbIX 3aHSITHIT) M HA CAMOCTOATEJIbHYI0 padoTy 00y4arouxcst

O61mmas TpyI0eMKOCTh (00beM) TUCHUILINHBI cocTaBiseT 3 3.e., 108 akax. gac.
Pacnipenenenrie o6beMa JUCHUILIMHBL (MOJIYJIsI) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JeHo B Tabmnure 2.

Tabmuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHSATHIM

O0BeM TUCIUITLINHEL Bcero akanemu-
YECKHUX YacoB

OO011ast TPYA0EMKOCTh AUCIUTITUHBI 108




KonTakTHas aynuTopHas padota o0y4yawmmxcs ¢ npemnojasaresem (1o
BH/IaM Y4eOHBbIX 3aHATHI), BCEro

12

B ToM uncie:

3aHATHA JEeKIHOHHOr0 TUMA (JIGKIWU W WHBbIC y4eOHbIC 3aHATHUSA, NIPEIy-
CMaTpPUBAIOIIUE TPEUMYIIECTBEHHYIO Iepeaady y4eOHol nHpopMauu me-
JAarOTU4eCKUMHU paOOTHUKAMM)

3aHATHS CEMHHAPCKOI0 THNA (CEMHUHAPHI, IPAKTUYECKUE 3aHATUS, TPAK-
TUKYMBI, TabOpaTopHble paboThl, KOJUIOKBUYMBI M MHBIE aHAJIOTMYHBIC 3a-
HSATHS)

CamocrosiTesibHAsi pa0d0oTa 00y4aloIUXCsl 1 KOHTAKTHasi padoTa, BKIIO-
yarolasi TPYMNIOBbIE KOHCYJIbTAIIMU, WHIMBHAYAIbHYIO paboTy o0yuaro-
HIMXCS C MpernojaBaTeNisMU (B TOM UHWCIE WHIUBUAYAIbHBIE KOHCYIIbTa-
IIUH); B3aUMOJICHCTBUE B AJIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIHLHON
cpele By3a

92

[TpomexyTouHas aTTecTalus 00y4aroImuxcs — 3a4eT C OLEHKON

5 Copepxanue IMCUUILTHHBI (MO1YJIf1), CTPYKTYPHUPOBAHHOE 0 TeMaM (pa3jesiam)
€ YKa3aHHeM OTBeJeHHOr0 Ha HUX KOJIN4YeCTBAa aKaJeMHYeCKHX YacoB M BH/I0B Y4eOHOI

padoThbI

Tabmuua 3 — CTpykTypa U coJiepKaHue AUCHUIUIMHBI (MOIYJIs)

HaumenoBanue paszzienos, TeM U1 | Bujsl yueOHOM pabOThI, BKIIIOYAsi CAMOCTOSITENIBHYIO pado-

coJiepKaHue Marepuana Ty 00y4alOIIMXCs U TPYLOEMKOCTS (B 4acax)
KonrtakTHas pabora npenoaasarens ¢ ooyqaronu- | CPC
MHCS
Jlekuuu | Cemmuapckue (npak- | JlaboparopHbie
THYECKHE 3aHSTHS) 3aHATHS
Texnuka 6e30MacHOCTH, OXpaHa TPyaa
Texnuka 6e30MacHOCTH, OXpaHa 2
Tpyaa
OCHOBHbIE MIOHSATHSI ¥ 3AKOHbI XHMUH
OcHOBHbIE IOHATHS H 3aKOHBI 2 12
XHMUHU
Crtpoenue BemecTBa
CTpoeHne BelecTBa 0 16
OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMH-YECKUX pPeaKuii
OcHOBHbIE 3aKOHOMEPHOCTH 2 16

NPOTeKAHUS XMMHYECKHX pe-




aKnuii

PacTBOpBI U Apyrue q1ucnepcHbie CHCTEMBI
PacTBOpBI M ApPyrue qucnepc- 2 2 12
HbIe CHCTEMbI

3J1eRTp0ngnqec1me MpoueCChI

DJIeKTPOXMMHUYECKHE MPOLECChI 2 12

JJ1eMeHThI KAYeCTBEHHOI0 H KOJIHYEeCTBEHHOI0 aHAJIN3a

DJIeMEeHTHhI KA4eCTBEHHOI0 U 2 10
KOJMYECTBEHHOI0 aHAJIN3a

BblCOKOMOJIGKyJIﬂpHBIe COCIMHCHUA

BbicokomosiekyIsipHbIE COeTU- 0 12
HEeHUA

IIpomeskyTouHas arrecTaums

HUTOI'O no aucumminge 4 4 4 92

6 BHeaynuTopHasi caMoOCTOsSITEIbHAS PadoTa 00yYAIOIMXCSI 0 TUCHUIIJIHHE (MOTY-
JI10)

[Ipn nymaHUpOBaHUU CaAMOCTOSITENILHOM pabOThl CTY/IEHTY PEKOMEHAYETCSI pyKOBOJCTBO-
BaThCsl CIIEYIOLIUM paclpe/ie]IeHneM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuna 4):

Tab6nuia 4 — Pexomenyemoe pacnpeiesieHne 4acoB Ha CaMOCTOSATEIbHYIO paboTy

KommnoHeHTBI caMoCTOSITEIbHOI PadoThI KonnyectBo 4yacos
N3yueHne TeOpeTHIeCKUX pa3/IesiOB TUCIIUILTHHEI 50
BrinmonHenue oryeTa M MOATOTOBKA K 3amuTe jab.pad. 4
BrimonHeHne W MOATrOTOBKA K KOHTPOJIBHOM padoTte 38

7 OueHoOYHBIE CPeICTBA /1JIsl IPOBE/IeHUS] TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOYHOIH
arrecTalMy O0YYAKOIMXCH 10 IUCHUIIMHE (MOAYJII0)

@DOHJ| OLIEHOYHBIX CPEJICTB Ul MPOBENEHUS TEKYIIErO0 KOHTPOJS yCIIEBAEMOCTH M IIPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3a/laHUM WJIM MHBIX MaTepualioB, HEOOXOAUMBIX IS
OLICHMBAHMSI PE3yJAbTAaTOB OOyUEHHUS MO AUCHMILIUHE (MOJYJII0), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BHJIE.

8 YueOHO-MeTOMHYECKOe M HH(POPMALIMOHHOE O0ecTieYeHne TUCHUIIHHBI (MOTYJIsl)
8.1 OcHoBHast tuTEeparypa
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1 Axwmeros, H.C. O0mas u Heoprauuyeckast Xumus : yueOHuk s By3oB / H. C. Axme-
TOB. - 5-¢ u3n., uchp., 4-e u3z., ucnp. - M.: Beicimas mkona: Axkamgemus, 2003; 2001; 1998. -
T44c.

2 T'muaka, H.JI. O6mas xumus : yueOHuk nias By3oB / H. JI. I'muuka; mox pen.
B.A.IlonkoBa, A.B.babkoBa. - 18 -e usn., mepepad. u goim., 17-e uza., nepepad. u jom. - M.:
Opaiit, 2011. - 886c.

3 I'munka, H.JI. 3apaun u ynpaxsaenus no obmei xumuu / HJL I'munka. —u3n.
crep.- M.: KnoPyc, 2011. — 240c.

4  ®ponos, B.B. Xumus : yuebnoe nocodue ans By3os / B. B. ®ponos. - 3-e u3z., ne-
pepad. u gor. - M.: Beiciras mkona, 1986. - 543c.

5 Endumos, B. Y. OcHoBbI 0011e# xumuu : yauedHoe nocodue / B. U. Engumon. — 2-¢
u3a. — Mockga : UTHOPA-M, 2019. — 256 ¢. — (Bricmiee o6pazoBanue: bakamaspuar). - ISBN
978-5-16-010066-1. - Tekcr : 3JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/915097 (nara obparenus: 15.06.2021). — Pexxum mocryma:
IO TIOJIITHCKE.

6 Boctpukosa, H. M. Xumus : yue6Hoe nocodue / H. M. Boctpukosa, . B. Kozeny6o-
Ba, I'. A. Kopomnesa. - Kpacuosipck : Cub. denep. ya-t, 2020. - 226 ¢. - ISBN 978-5-7638-4420-
7. - Tekcer : anexTpoHHbIil. - URL: https://znanium.com/catalog/product/1819361 (nmata oGparie-
aust: 15.06.2021). — Pesxxum roctyna: mo momucke.

8.2 JlonosinuTeIbHAS JIMTEPATypa

1 Koposun, H.B. O6mas xumus : yaeOHuk 11st cryneHToB By30B / H. B. Koposun. - 9-¢
u3., nepepad. - M.: Beicmas mkona, 2007; 2004; 2000; 1998. - 557¢.

2 VYrai, S.A. OOmas u HeopraHu4decKass XUMusl : yaeOHuK st By30B / 5. A. Vraid. - 4-¢
u31., ctep. - M.: Beicmias mkona, 2004; 2002; 2000; 1997. - 528c.

8.3 MeToauuecKkue YKazaHnusl 1Jisl CTYAEHTOB I10 OCBOCHUIO JTUCHHUIIIMHBI

1. 3akoH skxBuBaneHTOB: Mertoanueckue ykazanus /Coct. B.B. Ca3onoB. KoMcomomabCk-
Ha-Amype: Komcomonbckuii-Ha-Amype roc. Texs. yH-T, 2002. — 8 c.

2. KommiekcHbie coenuuenus: Meroaudeckue ykazanus /Coct. B.B. Temem. — Komco-
Mmoibck-Ha-Amype: 'OYBIIO «KHAI'TY», 2003. — 8 c.

3. CKOpOCTh XUMHUECKUX PEAKIHii. XUMHUECKOE PaBHOBECHE.. METOINIECKHIE YKa3aHUS
K J1abopatopHoii pabote no Kypcy «O01mas 1 Heopranudeckas xumus» / coct. : H./l. Hazapenko.
— Komcomonbck-Ha-Amype: @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

4. Karanu3: MeTOJMuYecKue yKazaHUs K JlaboparopHoil pabore mo Kypcy «OOmas Xu-
mus» / coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype : ®I'BOY BIIO «KHAT'TY», 2015. —
8c.

5. PacTBOpEI : MeTOAMYECKHE YKA3aHUS K BHITIOJHEHUIO JIAOOPATOPHOM pabOTHI 1O KypCy
«O6mas xumus» / coct. H.JI. Hazapenko. — Komcomonsck-Ha-Amype: PI'BOY BIIO
«KHAI'TY», 2015, 7 c.

6. XKectkocTb BoJbl: MeToauueckue ykasaHus K jJabopaTopHoil pabore mo obmieit xu-
mun/ Coct. U.U. 3omotapes. — Komcomonbck-Ha-Amype: [OYBITO «KHAT'TY», 2004. - 7 c.

7. DNeKTpoIuTHYeCKas AUCCOLUAIM: METOANYECKHE YKa3aHus K JabopaTopHoil paboTe
no Kypcy «O0miast u Heopranuueckas xuMus» / cocT. : B.B. Tenem — Komcomonbck-Ha-Amype:
®I'BOY BIIO «KHAI'TY», 2015. -9 ¢c.

8. I'mmpomu3 comeii: Metoauueckue ykazanus /Coct. H.B. Pemu3zora, H./l. HazapeHrko.
Komcomonsck-Ha-Amype: 'OYBIIO «KHAI'TY», 2008. — 17 c.
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9. OKuCIUTENFHO-BOCCTAHOBUTENIbHBIE PEAKLIUU: METOJANYECKHE YKa3aHHs K BBITIOJIHE-
HUIO JabopaTopHO# paboThl 1o Kypcy «Oomas xumus» / coct. .M. 3onorapes, H.JI. Hazapen-
ko — Komcomonsck-Ha-Amype : @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

10. DaexTtpoxummueckass KOppo3usi MeramuioB: Metonuueckue ykaszanus / Coct. U.N.
3onorapeB. - Komcomonbck-Ha-AMype: KoMcomomnbckuii-Ha-AMype rocyAapCTBEHHBIH TEXHH-
yeckui yHusepcutet, 2008. - 12 c.

11. Dnaexrponusz: Metoguueckue ykazanus /Coct. .M. 3onotapeB. — Komcomobck-Ha-
Amype: 'OYBIIO «KKHAI'TY», 2003. — 10 c.

12. p — sNeMEHTHI: METOUYECKHIE YKa3aHHs K BBITIOTHEHHUIO JJa00paTOPHOUW pabOThI 1O
Kypcy «O0mas u Heopranuueckas xumus» / coct. T.A. KynukoBa. — Komcomomnbsck-Ha-Amype :
®I'BOY BIIO «kKHAI'TY», 2016. — 10 c.

13. d — syeMEHTBI: METOJMYECKUE YKa3aHUs K BBIMOJHEHHUIO JabOpaTOpHBIX paboT Mo
Kypcy «O06mas u Heopranudeckas xumus» / coct. T.A. Kynmukoa. — Komcomonbck-Ha-Amype :
®I'BOY BIIO «kKHAI'TY», 2011. — 12 c.

14. Opranuueckue MoaMMephl: METOJIMYECKUE YKa3aHMsI K BBIIOJHEHHIO JIJAOOPaTOPHBIX
pabot no kypcy «O6mas xumus» / coct. .M. Pemunzon. — Komcomonsck-na-Amype : ®I'BOY
BIIO «KHAI'TY», 2004. — 11 c.

VYka3aHHbBIE ~ METOAMYECKHME  MaTepuaiabl  TaKKe  pa3MelleHbl 10  aJipecy:
https://knastu.ru/students/TnaHbIi KaOUHET.

8.4 CoBpemennsbie npodeccnoHanbHble 0a3bl JaHHBIX U MHGOPMAaIMOHHbIE CIIPa-
BOYHbBIE CHCTEMbI, HCIOJIb3yeMble NPH OCYIIECTBJIEHHH 00pa30BaTeJbHOI0 Npouecca no
AUCHUILINHE

1. Krugosvet.ru/enc/himiya: Hayunas snektponHas oubimoreka: cait. — Mocksa, 2000 - . —
URL: https://www.krugosvet.ru/enc/himiya (mara obpamienns 13.06.2021). — Pesxxum 10-
cTymna: CBOOOHBIM.
http://www.newlibrary.ru/genre/nauka/himija/neorganicheskaja_himija/

3. http://www.viniti.ru/products/viniti-database)

N

8.5 Ilepeuenb pecypcoB HHGOPMALMOHHO-TEJEKOMMYHUKANUMOHHON ceTu «UHTeEp-
HeT», He00XOAMMBIX /115l OCBOCHUS THUCHMILINHBI (MOYJIs1)

1. eLIBRARY.RU: Hayunas snexrponnas 6ubnuoreka: caiit. — Mocksa, 2000 - . ~URL:
http://elibrary.ru (nata oopamenus 13.02.2020). — Pexxum gocTyrma: s 3aperucTpup.
MI0JIb30BATENCH.

Bukwunequs http://ru.wikipedia.org

3. Xummdeckwuii mopran http://www.xumuk.ru

N

8.6 JIuneH3uoHHOE W CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHOe obecreyeHue, uc-
NMoJIb3yeMoe MPHU 0CyLIeCTBJIEHUH 00pa30BaTEJIbHOI0 Mpolecca Mo AUCIUIINHE

Tabmuna 5 — [lepeueHpb UCHOIB3yeMOTr0 MPOrPaMMHOT0 00ecrieueHust

HaunmenoBanue PexBusuth / YCJIOBUA UCTIOJIB30BAHUA
10

OpenOffice CBoOoHas TUIICH3MS, YCIOBHSI HCTIOIB30BAHUS TI0 CChUIKE:
https://www.openoffice.org/license.html

9 OpraHu3auMoOHHO-TIEIArOrHYeCcKHue yCJa0BUS
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Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PeriJaMeHTUPyeTcss Y4eOHbIM IJIAHOM M pac-
MMCaHUEeM Yy4eOHBIX 3aHATHH. SI3bIKk OOyueHus (TpernojaBaHus) - pycckuid. [l Bcex BHIIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUI Yac yCTaHABIMBAETCS MPOJAOJIKUTENBHOCTBIO 45 MUHYT.

[Ipu GopmupoBaHUU CBOCH WHAMBHIYaTbHOH 00pa30BaTENLHOW TPACKTOPUU O0ydaro-
H.II/IﬁC?I HMCECT IPaBO HaA NEpEC3avCT COOTBCTCTBYIOIUX AUCHUILINH U HpO(i)eCCI/IOHaJIBHBIX Mony-
JIei, OCBOSHHBIX B IIPOIIECCEe MPEIIECTBYIONMIET0 00yYeHHUs, KOTOPBIH 0CBOOOXKIAeT 00y4aromie-
rocd OT HCO6XOZ[I/IMOCTI/I X IMOBTOPHOI'O OCBOCHUA.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHblil mpoiiecc MpH MpenojiaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOJIb30BAaHUM TPaJu-
[[MOHHBIX, THHOBAIIMOHHBIX U MH(POPMAIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJOTUH. Tpaauiuon-
Hble 00pa3oBaTelIbHbIEe TEXHOJIOTUU MPECTABICHBI JEKUUIMUA U CEMHUHAPCKUMHU (TPAKTHUYECKH-
MH) 3aHATHSIMU. IHHOBaImoHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUN UCIIOJIB3YIOTCS B BUJIE IIHPO-
KOTO MPUMEHEHHS aKTUBHBIX U MHTEPAKTUBHBIX (hOpM IMpoBeneHus 3ausatuil. Mupopmanmronusie
00pa3oBaTebHbIC TEXHOJOTUHM PEATU3YIOTCS MYTeM AaKTUBH3AIMHA CaMOCTOSITEIHLHOM paboThI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30oBaTeNbHOI cpejie.

9.2 3anaTHd JeKIMOHHOI0 THIIA

JIeKMOHHBII Kypc MpennoiaraeT CUCTEMaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoit iexiuu JekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTEIHFHO K KAKOMY
6a3oBoMy y4eOHUKY (yuyeOHMKaM, y9eOHBIM MOCOOHSIM) OyIeT MPOYUTaH KypcC.

JIeKIMOHHBIN Kypc MOJDKEH JaBaTh HAaMOONBINUK 00beM MH(OpMAaLUK M 00eCleunBaTh
Oosee riry0oKoe MOHUMaHUE y4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIBHO MEHbILEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHEe MaTepHaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapcKkue 3aHATHS NPEJCTABIAIOT COOON JeTaIu3alHio JIEKIIMOHHOTO TEOPETHYECKO-
ro Marepuana, IpOBOAATCS B LENAX 3aKPEINICHUs Kypca U OXBATBIBAIOT BCE OCHOBHBIE PA3JEIIbI.

OcHoBHO# (hopMOIi TIPOBEJICHHSI CEMHUHAPOB SABJSETCA 00CYyX/eHHe Haubosee npooiem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIbHBIM TEMaM, a Takke pa30op NPUMEpPOB U CUTYyalUd B
ayJUTOPHBIX YCIOBHX. B 00s13aHHOCTH mIpenojaBareist BXOJAT: OKa3aHHE METOJUYECKOH mo-
MOIIY ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB IO COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb Ha CEMMUHAPCKUX 3aHATHAX OLIEHUBAETCS IO CIEAYIOLUIUM KPUTEPUIM:

- OTBETHI Ha BOIPOCHI, IIpeIaraeéMble IPENo1aBaTelieM;

- Y4aCTHE B JUCKYCCUSX;

- BBINIOJIHEHUE MPOEKTHBIX U MHBIX 3aJ[aHHI;

- ACCUCTUPOBAHHUE MIPENOAABATEIIO B IIPOBEICHUH 3aHATUN.

OTBeT oJKeH ObITh apTyMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJIHOCIOKHBIM, COJEPKATh
CCBIJIKM HA UICTOYHMKH.

Jloknansl ¥ ONIOHMPOBAHHE JIOKIIAJOB IPOBEPSAIOT CTENEHb BIAJACHUS TEOPETUYECKHM
MaTepHaJIOM, a TAKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUM.

OueHrBaHue 3aaHUM, BBINOJHEHHBIX Ha CEMHUHApPCKOM 3aHSTHH, BXOAUT B HAKOIUIEH-

HYIO OLICHKY.

9.4 CamocrosiTesibHasi padboTa 00y4arommMXxcs Mo I CHUIINHE (MOLYJII0)
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CamocrosaTrenbHas paboTa CTYIEHTOB — 3TO HPOIECC aKTUBHOTO, IIEJICHAINPABICHHOTO
IpUOOPETEHNS CTYIEHTOM HOBBIX 3HaHU, yMEHUN 0€3 HENOCPEICTBEHHOIO y4acTHs Mpernoja-
BaTells, XapaKTEPU3YIOIIUICS MPEAMETHONW HANpaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB IEATEIbHOCTH 00YyYarOIerocs.

Lenu camocTOsATENHHON pabOTHI:

- CUCTEMAaTH3alHs U 3aKPEIJICHUE TIOJYyYEHHBIX TECOPETUUECKUX 3HAHUN U IIPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHEe U pacIlupeHne TEOPEeTHUECKUX 3HaHU;

- (popMupoBaHMEe YMEHUH HCIIONB30BaTh HOPMATHUBHYIO U CIIPABOYHYIO JTOKYMEHTAIHIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE TIO3HABATEILHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEIILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIUATUBBI, CIIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOPEAIN3aLUu;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUN U aKaIEMHUYECKUX HABBIKOB.

CamocrodTenbHas padoTa MOXKET OCYLIECTBIATHCS MHIMBHUYaIbHO WM TPYHIIAMU CTY-
JICHTOB B 3aBHCHUMOCTH OT II€JIH, 00BeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKH.

TexHonorus opraHu3any CaMOCTOSTENbHONW pabOThl CTYICHTOB BKJIIOUAET UCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHnTponb pe3ynbTaToB BHEAyTUTOPHON €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
NPOXOJUTH B MMCbMEHHOM, YCTHON MJIM CMEIIaHHOH (hopMe.

CTyneHTbl JOJDKHBI HNOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEACTBY 3aKPEIICHUS W PA3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIAI0B HA
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs OIPE/IeICHHBIX HAaBBIKOB M MCII0JIb30BaHUs Ipodec-
CHOHAJIbHOW JINTEPaTypHI.

9.5 MeToanueckue YKazaHud AJasd oﬁyqammnxca 10 OCBOCHHIO JUCHUIIJIMHbBI

[Tpu M3ydyeHun AUCHUIIMHBI 00YYarOIUMCs 11€7I€CO00Pa3HO BBINTOJIHATh CIEAYIOIINE pe-
KOMEHTAIHH:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne u3yueHus: Kakoro-iu0o pasjena no yueOHUKY UM KOHCIIEKTHBIM MaTepHajiaM
pPEKOMEH/IyeTCsl 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/IEICHHUS, TOHITUS pa3fie-
na.

3. Oco0oe BHUMAHHE CIIEIYET yJEIUTh BBHITTOJIHEHHIO OTYETOB IO MPAKTUUYECKUM 3aHSTH-
SM ¥ UHJMBH1yaJbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CaMOCTOSATEIbHYIO paboTy.

4. Bes TemaTnka BOTPOCOB, M3Y9a€MBIX CAMOCTOSITENIFHO, 33/1a€TCSl Ha JICKIHUSIX TPEIo-
naBaresneM. MM jke 1aloTcsl HCTOYHMKH (B MEPBYIO O4Yepe/ib BHOBb M3aHHBIE B NMEPUOANYECKOM
HAYYHOI JTuTeparype) Uit 0ojee AeTaTbHOTO TIOHUMaHUs BOITPOCOB, O3BYYCHHBIX HA JICKIIHU.

IIpu camocTosTENEHON MPOPAOOTKE Kypca 00yUaroIrecs J0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONIPEIeNICHHSI U (DaKThI;

- TIOBTOPUTH 3aKOHCHEKTHPOBAHHBIA Ha JIEKIIMOHHOM 3aHATUU MaTepuasl M JOIMOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TeMe JIMTepaTyphl;

- U3YYUTh PEKOMEH/IOBAaHHYIO JINTEPATYPY, COCTABIATH TE3UChI, aHHOTAIIMHU U KOHCIIEKTHI
HanboJIee BAXKHBIX MOMECHTOB;

- CAMOCTOSATENBHO BBITIOIHATD 33JJaHNs, aHAJIOTHYHBIE TPEITIaracMbIM Ha 3aHATHSX;

- HCTIOJIH30BATH JJISl CAMOTIPOBEPKU MaTepHaibl POHIA OIIEHOYHBIX CPEICTB.

10 Onucanne MaTepUaATIbHO-TEXHUYECKOI0 o0ecried4eHusi, He00X0AMMOro JIs1 0Cy-
HIeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOIecca Mo JUCHUILINHE (MOYJII0)

10.1 YueOHo-1a00paTopHOe 000pyI0BaAHNE
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Ta6mmma 6 — [lepeyens 06opynoBaHus Ja00paTOPUN

Aynuropust | HaumenoBanue aynu- | Mcmoab3yemoe 000py10BaHKe
Topuu (JTaboparopun)

431/1 JlabopaTopus oOmei XuMH4YecKas mocy/1a, XUMHIECKUE PEaKTUBBI, U3-
XUMHAH MEPHUTEIbHBIC U HAarpeBaTelIbHbBIC MPUOOPHI, KOMITIEKT
JIEMOHCTPAIIMOHHBIX TUIAKATOB

10.2 Texnuueckue ¥ 3IeKTPOHHbIE CPeICTBA 00y4eHH

JleknuoHHBIE 3AHATHSA.

AymuTopun Ui JIGKIMOHHBIX 3aHSTHHA YKOMIUIEKTOBaHBI MEOENBI0 W TEXHHYECKUMHU
cpeacTBaMu OOydYeHHUs, CIYKAIlUMU Ui TpeAcTaBlIeHUs y4dyeOHOW uHGpopMaluu OOJIbIION
aynuropun  (HaOOpHl JIEMOHCTPALIMOHHOTO 00OpYIOBaHUS (IMPOEKTOP, SKpaH, KOMIIbIO-
Tep/HOYTOYK), y4eOHO-HATIIAIHbIE TOCOOUS, TEeMAaTUYECKUE HILTIOCTPALIUN).

Jis peanu3anuu AMCHUILIMHBI TIOATOTOBIICHBI CIICAYIONINE TPE3CHTAIHN:
OcHOBHbBIE IOHATHS U 3aKOHBI XUMUHI

Crpoenue BemecTna

OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEaKIIHii

PacTBOpHI M IpyrHe MUCIEPCHBIE CUCTEMBI

DNEKTPOXUMHUYECKHE MTPOIECCHI

DJeMeHTHl Ka4eCTBEHHOTO M KOJTMYECTBEHHOTO aHaIN3a
BricokOMOIIEKYIISIpHBIE COEAMHEHUS

IMpakTuyeckue 3aHATHSA.

Aynuropuu Ui MPaAKTUYECKUX 3aHITHH YKOMIUIEKTOBAHBI CIICIIUATM3UPOBAHHON Mele-
JBI0 U TEXHUYECKUMHU CPEACTBAMU 00yUeHUS (TIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

JlabopaTopHbIe 3aHATHSL.

st naGopaTopHBIX 3aHATHI ucnonb3yeTcs: ayautopust Ne 431, ocHaieHnHas o0opyzao-
BaHUEM, YKa3aHHBIM B TabII. 6:

CamocrosiTeibHast padoTa.

[Tomermienus U1 caMOCTOSITEIBHON PaOOThI OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MOYKHOCTBIO TIOJKJIIOUEHHS K ceTH «VHTEepHET» W JAOCTYNOM K AJIEKTPOHHOUW MH(POPMAIMOHHO-
oOpa3oBatenbHOM cpeae KHAI'Y:

- yutaneHeIl 3a1 HTh KHAT'Y;

- KOMIIBIOTEPHBIN Ki1acc aya. 228/3.

NoabkowhE

11 Hunle cBeaenus

MeToanyecKue PEKOMEHAAUHA 110 oﬁyqe}mm JIMI ¢ OTPAHNYCHHBIMH BO3MOKHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoeHne NUCIUILTMHBI 00YYaIOIIUMUCS C OTPaHUYEHHBIMU BO3MOXHOCTSIMH 310POBBS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYYaIOUIMMHUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpennonaratoTcs cienuaibHble YCIOBHS JUISl MTOTy4YeHUs] 00pa3oBaHMs 00yJaronuMu-
Cs1 C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSI.

ITpodeccopcko-nienarornyeckuif cocTaB 3HaKOMHUTCSA € IMICHUXOJIOTO-(PHU3HOIOTHYECKUMU
0COOEHHOCTSAMHM O0Yy4aroIIMXCsl MHBAINIOB M JIML[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/10pO-
Bbsl, MHAWBUIYAIBHBIMU NPOrpaMMaMH peaOMIUTallii UHBATHIOB (pu Hamuuuu). [Ipu HeoO-
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XOJUMOCTU OCYUIIECTBIISIETCS JOMOJIHUTENbHAS MOJAEPKKa MPEnoJAaBaHusl ThIOTOPaMH, MCUXO0-
JIoTaMH, COI[MAIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBUU ¢ MeToAMYeCKUMHU pekoMeHaanusiMu Munoopaayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoJIaraeTcs MCIOIb30BaTh COIIMAIBHO-aKTHUBHBIE U pe-
(iiekcuBHBIE METOIBI 00YUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHON peaOUINTaLUu C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUH IOJHOICHHBIX MEXJINYHOCTHBIX OTHOILLIEHUH C APYTUMU CTY/CH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B cTyneH4eckoil rpymme. [Ton6op u
pa3paboTKa y4yeOHbIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IPEAOCTaBICHUS MaTepHalia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BU3YAIbHOW, C WCIOJB30BAHUEM CICIHATBHBIX TEXHUYECKHX
CPEICTB U UHPOPMAIIIOHHBIX CUCTEM.

OcBoenue nucuuiuinHbl JunamMu ¢ OB3 ocyiecTBisieTcs ¢ MCIOJIb30BaHUEM CPEICTB
o0OydeHus O0IIero M crenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUECKOE 00eCeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii k Hyx1am aun ¢ OB3.

dopma npoBeACHUs ATTECTAllMK JIJISl CTYACHTOB-UHBAJINI0B YCTaHABIMBACTCS C YUETOM
WHAUBUAYAIbHBIX TIcuxoduznueckux ocodeHHocreit. [Ins crynentos ¢ OB3 mpenycmaTtpuBaet-
cs1 TocTymHas popma MpeI0CTaBICHNUS 33JaHUi OLICHOYHBIX CPE/ICTB, a8 UMEHHO:

- B TIEUATHOW WM DIEKTPOHHOM ¢dopme (I JUI € HapyUICHUSMH OMOPHO-
JIBUTATEIBHOTO ammapara);

- B IIeYaTHOM (popMe WM AJIEKTPOHHOHU (hopMe ¢ yBEIUYEHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (7151 JIULL C HAPYLLIEHUSIMU CIIyXa, pe4H, 3pEeHuUs);

- METOJ/IOM UTEHUS aCCUCTEHTOM 33IaHUs BCIYX (11 JIUI C HAPYLICHUSIMU 3PCHHUS).

CryaeHTamM C MHBQJIUJIHOCTHIO YBEJIMYHMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakUX CTYIACHTOB IMpeaycMaTpuBaeTcs AOCTYyMHas Gopma mpeaocTaB-
JICHUs] OTBETOB Ha 3a/laHusl, a UMEHHO:

- TUCBMEHHO Ha Oymare win HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUI ¢ HApYILIEeHU -
MU CllyXa, peuH);

- BEIOOPOM OTBETA M3 BO3MOKHBIX BAPHAHTOB C UCIIOJIL30BAHUEM YCIIYT acCHCTEHTa (st
JIMI] C HapYIIEHUSIMU OIIOPHO-/IBUTATENILHOTO aliapara);

- YCTHO (151 JIMI] C HAPYIICHUSIMU 3pEHUs, OTIOPHO-/IBUTATEIBLHOTO ammapara).

[Ipu HeoOxomuMoOCTH 17151 00YHAIOIIMXCS ¢ MHBAIMIHOCTHIO MIPOLEAYPA OLIEHUBAHUS pe-
3y/bTaTOB O0YUEHHUS MOKET IPOBOJAUTHCSA B HECKOJIBKO JTAIOB.



13

ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«XUMHUD»

HanpaBneHHe IIOATrOTOBKH

20.03.01 TexHnocdepHas 6€301aCHOCTh

Hanpasnennocts  (mpoduib) oOpa3zoBaTenbHON = Be30macHOCTh JKU3HECATEIBHOCTH B TEX-
IPOrpPaMMBI Hocepe

KBanudukamnms BbITYyCKHIKA bakanasp

"o Hayana moAroToBKH (110 yueOHOMY IUIaHY) 2022

®opma 00yueHus

3aounas popma

TexHonorus 00y4ueHus

TpamuuuronHas

Kypc

Cemectp

TpynoemMKkocCTs, 3.€.

1

1

3

Bun npomeKyTo4HOM aTTecTanuu

O6CCHC‘II/IB3.IOH_ICG noapa3acyiCHUC

3adeT ¢ OIEHKOH

Kadenpa Xumun nu xumudeckoil TeXHOJIOTHH_(ApXUB)
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHmu u MHANKATOPHI UX JTOCTHKCHUS

Konx 1 HamMeHOBaHNE KOM-
HeTEeHIINU

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
0o0y4YeHUs IO TUCITUTLTNHE

O6menpodeccrnoHanbHbIE

OIIK-1 CniocoGeH yuuThI-
BaTh COBPEMEHHBIC TCH/ICH-
[IUH Pa3BUTHS TEXHUKU U
TEXHOJIOTHI B 00JIACTH TEX-
HOcepHOU 0e30MMacHOCTH,
U3MEPUTEIIbHON U BEIYHCITH-
TEJILHOM TEXHUKH, HH(POpMa-
[IUOHHBIX TEXHOJIOTHH MPU
PCILICHUH THITOBBIX 3a/1a4 B
obnactu npodeccruoHaIbHON
JeSITeIIbHOCTH, CBSI3aHHOM C
3alIMTON OKpYKarollen cpe-
bl ¥ o0ecrieyeHueM 0e3-
OITIACHOCTH YeJIOBEKa

OIIK-1.1 3HaeT coBpeMEHHbIE
TEHCHIINH PA3BUTHUS TEXHU-
KU U TEXHOJIOTUI B 00JaCTH
obecrieueHHs TeXHOCPEPHOI
0€e301MacHOCTH, COBPEMEHHbBIE
TEHICHIIMH BBIYHCIUTEIILHON
TEXHHUKHU, THPOPMAIIHOHHBIX
TEXHOJIOTHH B cBOeH mpodec-
CHOHAJILHOM JeSTENIbHOCTH
OIIK-1.2 Ymeer ucnosnn3o-
BaTh BBIUMCIUTEIbHYIO TEX-
HUKY 1 HH(pOpPMAIIHOHHBIC
TEXHOJIOTHH B 00s1acTu obec-
NeYeHUs TeXHOochepHo 6e3-
OTACHOCTH; OIPEIeIATh Ma-
paMeTphl ONIACHBIX M BPEIHBIX
BO3JECHCTBUI TEXHOJIOTUYE-
CKHX ¥ IPOU3BOJICTBEHHBIX
IPOIIECCOB; BBIABIATH 0a30-
BbIE 3aKOHBI M 3aKOHOMEPHO-
CTH pa3BUTHSI HAyKH B 00Ja-
CTH TexHoc(pepHoii Ge3zomac-
HOCTH

OIIK-1.3 Binageer HaBbIKaMU
CTPYKTYpHUPOBAHHUSI 3HAHHIA,
IIPaBUJILHOTO BbIOOpa
CpPEZCTB, CIIOCOOOB U METO/I0B
IIPUHATHUS PELICHUI; BiIajIe-
HUE TEXHUKOUN U TEXHOJIOT -
MU B 00J1aCTH 0OecrieyeHust
TexHOoc(epHoi Oe3onmacHo-
CTH;, BIIQJICHUE BBIYMCITUTEIb-
HOW TEeXHUKOW U MH(popMaIu-
OHHBIMHU TEXHOJIOTUSIMH B
CBOEi npodeccuoHaIbHON
JeSITeTbHOCTH

3HaeT OCHOBHBIC 3aKOHBI U IIO-

HATHUS OOIIEH XUMHU, XUMHYE-
CKOM TepMOJMHAMUKHM M KHHE-
THUKU,
AJIEKTPOIIN3A,
CKOW KOppO3HH.
Ymeer pabotaTh ¢ mepuouye-

CKOMl CHCTEMOM XUMHUYECKUX

snemednToB J[.MI. MeHaeneeBa;
TabyMLel pacTBOPUMOCTU KHUC-
JIOT, OCHOBAaHWUM U COJIEH; pe-

iaTh pPAaCyYETHbIE M OKCIEPH-
MEHTAJIbHBIC 3aJa4d; aHaIu3H-
pOBaTh ypaBHEHUS IPOTEKAIO-

IIMX XUMHUYECKUX PEaKLUM.
Brmageer wMeronamu
MIPOLIECCOB  XMMHUYECKOU TeEp-
MOJIUMHAMHUKHU, KHWHCETUKH,
poJIn3a, DIEKTPOIH3a.

Tabnuua 2 — [Taciopt ¢oHIa OIIEHOUHBIX CPEICTB

KonTposmpyemsbie pa3-
Jejbl (TeMbl) AMCIIH-
IIMHBI

dopmupye-
Mas KoMIIe-
TeHLUA

HanmeHnoBanue o1eHOYHOI0
cpeacTsa

IToka3aTenn
OIICHKH

MponecCoB TruapoJmnsa,
QJICKTPOXUMHUYC-

aHaJin3a

Tun-
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1. OCHOBHBIE IIOHS-
THA U 3aKOHBI XUMUU

2. CrpoeHue Bele-
cTBa
3. OcHOBHBIE  3aKO-

HOMEPHOCTH XUMHYECKUX
peakuuii

4, PactBopel u npy-
THE JUCIIEPCHBIC CUCTEMBI
5. DIEeKTPOXHUMHUYEC-
CKHE MPOLIECCHI

6. DNeMeHThl  Kaue-
CTBEHHOTO W  KOJIHYe-
CTBEHHOTO aHAJIHN3a

7. Bricokomoneky-

JIAPHBIC COCANMHCHU S

OIIK-1

1. JlaGopaTop- 1.
Hasi/TpaKTH4IecKast

pabora Nel-4

2. Konrponsnas padora

Brinonne-
HUE  J1aboparop-
HBIX paloT, HaH-
4yye 3alucey B Ja-
OOpaTopHOM KYp-
Hale, YCTHBIN
OIIpOC IO TeME

2. OO6yuato-
mecs IOJy4aroT
3alaHusl I Tpo-
BEPKU  YCBOCHHS
IIPOMIEHHOIO0 Ma-
tepuana. OrieHu-
BaeTCS  TPABHIIb-

HOCTb PCUHICHHA.

2 MeToauyeckne MaTepHuaJIbl, ONPeessiolue Mpouea1ypbl OlleHUBAHUS 3HAHMIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3ywuue npouecc ¢popmupo-

BaHHUA KOMIIeTeHIINii

MeTO,I[I/ILIeCKI/Ie MaTepHualibl, OMMPEACIAIOIHNE TPOLUCAYPbl OLCHUBAHUSA 3HaHPII>i, YMCHI/Iﬁ,
HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, NPCACTABIICHBI B BUIC TEXHOJIOTHISCKOM KapTbl JUCIIH-

TUTHHBI (Tabnuia 3).

Tabnuna 3 — TexHojoruueckas Kkapra

HanmeHnoBanmue oue- Cpoku Bp1- | IlIkana ome- Kpurepun onenuBanns
HOYHOI0 CpeacTBa NOJIHEHU S HUBAHUA
1 cemectp

IIpomexyTouynas arrecranus B popme «3a4eT ¢ OLEHKOI»

JlabopaTopHas pabo-
Ta/TIPaKTUIECKOE 3aHs-
THEC

CXKCHECACIBHO

10 6amnoB * 4
pabort

Beimonuenne - 2 Oamnos/paboTa,
odopmileHHE JTa0OPATOPHOTO KYP-
Hajma - 2 OajwioB/paboTa, ycCTHas
3amuTa (1o Borpocam) 6 6aioB.

OneHuBaeTcsl BiIaJieHUE MaTepua-
JIOM, €ro CHCTEMHOE OCBOEHHE,
CIIOCOOHOCTh TMPUMEHSTh HYKHBIE
3HAHUS, HABBIKK W YMEHHUS TpU
aHaJIM3e MPOOJIEMHBIX CUTYaIUH.

KonTponbhas padota

16 nenens

100 6amoB

[IpaBunbHOe pemeHue 3amgad (20
OamnoB/3amava). bamiel ymeHbIna-
IOTCS TIPOTOPIUOHAILHO TPOIEHTY
MIPABHIIBHOCTH PEIICHUS.

UTOIO:

140 6a1oB
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Kputepun oneHKH pe3yibTaTOB 00y4eHUsI MO JUCHUIINHE:

0 — 64 % oT MakcuMaNbHO BO3MOKHOM CyMMBI 0aJlJIOB — «HEYAOBIECTBOPUTEIBHOY» (HEIOCTA-
TOYHBIN YPOBEHB JJIsI TPOMEKYTOUHOW aTTECTAIMH 10 TUCIUTUIHHE);

65 — 74 % oT MakcHMaJbHO BO3MOXHON CYMMBbI 0aJlJIOB — «yJOBJIIETBOPUTEIHHOY (ITOPOTOBBIi
(MUHUMAJIBHBIN) YPOBEHB);

75 — 84 % oT MakCHMaJbHO BO3MOKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CpeHUN YPOBEHb);

85— 100 % oT MakcMMaJIbHO BO3MOKHOW CYMMBI OAJUIOB — «OTIUYHOY (BBICOKHI (MaKCHMaIlb-
HBIi1) YPOBCHB)

3 TumnoBble KOHTPOJIbHBIE 3aJaHUS WIN HHble MATEPHAJIbI, HEO0OX0AUMbIE ISl
OLIEHKHU 3HAHU, YMEHHN, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XapaAKTePU3YIOLIH e
npouecc popMupoBaAHHUA KOMIIETEHIMH B X0/1e 0CBOEHHs 00pa30BaTeIbHOM MIPOrpaMMBbl

3.1 3aganus 1Js TEKYLIEro KOHTPOJs yCIeBaeMOCTH

3ajanus 1a00pPATOPHBIX/MPAKTHYECKUX PadoT (Ha BLIOOP npenogaBaTesis)

BpINONMHUTE 3KCIEPUMEHTHI MO MNPEAJIOKEHHBIM METOAMKAM, 3allncaTh
HaOJIOJICHUS U ClIeJIaTh COOTBETCTBYIOIINE BBIBOJIbI HA OCHOBAHUU €CTECTBEHHO-
HayYHBIX 3aKOHOB.

PaGota No 1. 3akoH KBUBaJICHTOB.

Pabora Ne 2. PacTBopBHI.

Pabota Ne 3. CkopocTh XMMHUYECKUX PEaKITUH.

PaGota Ne 4. DnekTponuTrdeckast AUCCOLUAIIHSL.

Pabota Ne 5. I'maposnus coseil.

Pabota Ne 6. OKMCIUTENTbHO-BOCCTAHOBUTEIbHBIE PEAKIUY.
Pabora Ne 7. DnexTpoxumMudeckass KOppo3us. DIESKTPOIIU3.

Heo0xoanmblii MUHUMYM HH(OpMauu B 1a00paTOPHOM KypHaJIe BKIIOYAET:
Aaty,
Ha3BaHUE pabOTHI;
YPaBHEHHUS PEAKIUN;
YCIJIOBUSI UX TIPOBENICHUS;
THUI HAOJII0AEMOTO AHAJIMTUYECKOTO CUTHAJIA;

® TIpU BBINOJHEHUU KOJIUYECTBEHHBIX OINpEAETICHUI B 1a00paTOPHBIN Kyp-
HaJl TaK)Xe BHOCATCS MPEABAPUTENIbHBIE PACUEThl, BCE IKCIIEPUMEHTANIbHbIE J1aH-
Hble (Macchl HaBECOK, pa3Mepbl aJIMKBOTHI, OOBEMBbI MEPHBIX KOJIO U TUTPAHTOB,
KOHLIEHTpAIlMu PacTBOPOB U T.J.), pacyeT Pe3yJbTaTOB aHAJIU3a U UX CTaTUCTHYE-
ckast 00paboTKa;
OKOHYATEJIbHBIE BHIBO/IBI.

KonTpoubnasi padora

Ipumep
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1. YBenuuuTcs, yMEHBIIUTCS WM OCTaHETCs 0€3 U3MEHEHUs] Macca IIMHKOBOM IIacTUH-
KM TIPH B3auMojeicTBHH ee ¢ pactBopamu: a) CuSQy; 6) MgSO,; B) Pb(NO3),? IMouemy? Co-
CTaBbTE HJICKTPOHHBIE U MOJICKYJISIPHBIC YPAaBHEHUS COOTBETCTBYIOIINX PEAKIINH.

2. CocraBbTe CXEMy TaJlbBaHUYECKOTO AJIEMEHTa, B OCHOBE KOTOPOTO JICKHT PEaKIus,
IPOTEKAIOIAs 10 YPABHEHUIO

Mg + Hg(NOs). = Mg(NOs), + Hg
HanumuTe 37eKTpOHHBIE YpaBHEHHs aHOJHOTO M KaTOAHOTo mporueccoB. Berunciure 3/C
9TOTO JIEMEHTa, €CIIU [ng+] =0,0001 mounp/m, [Mgz+] = 0,1 mMomb/m.

3. Kakue conmu 00yciiaBIMBarOT JKECTKOCTh MPUPOAHOHN BoAbI? Kakyro jKeCTKOCTh BOJIBI
Ha3bIBAIOT KapOOHATHOM, HeKapOOHATHOH? Kak MOXKHO yCTpaHUTh KapOOHATHYIO, HEKapOOHAT-
HYIO JKeCTKOCTh? Hanuimre ypaBHEHNs COOTBETCTBYIOIIMX PEAKIIUM.

4. TlonmuMepoM KaKOoro HENpeIeNbHOrO YIIICBOJOPO/a SBISICTCS HATYPaJbHBIA Kaydyk?
Hanumute cTpykTypHYIO (hOpMyITy 3TOTO yrieBoaopoaa. Kak Ha3pIBarOT Mpoiecc npeBpamieHus
Kaydyka B pe3uHy? UeM 10 CTPOCHUIO U CBOMCTBAM Pa3iIMYaOTCs Kaydyyk ¥ pe3nHa? MOoXHO Ju
UX UCTIOJIB30BATh JIJIS 3AIIUTHI OT KOPPO3UH.

5. [Touemy atMocdepHass KOppo3usi SBJISETCS ANEKTPOXUMUUYECKON KOppo3uer me-
TayuIoB?
1) Tax xak Metamn KoHTakTHpyeT ¢ napamu HyO Bo3ayXa;
2) Tak kak MeTau1 KOHTAaKTUPYET C KHUCIOPOIOM BO3/IyXa;
3) Tak kak MeTaml KOHTaKTHUPYET C DJIEKTPOIUTOM OOpa30BaHHBIM IPH B3aUMOJICHCTBUU
YIJIEKHCIIOTO ras3a ¢ BJIarou;
4) Tak kak MeTa1 KOHTAKTUPYET C OKUCIUTEIIEM U IEKTPOIUTOM.

6. Usnenue u3 Ti ¢ 3aKIENKON M3 MACCHBUPOBAHHOW CTAJIM, HAXOIAUTCS B MOPCKOM

BOJE. ETi+2/Ti = +0,10B; EFe+2/Fe = +0,17B. Yka3arp npaBUIbHBIA OTBET JCKTPOIHBIX MPOIIEC-
COB.

1)

TIAGMQ:Tio»Ti%+2e

FeK (+): 0, +4 € +2H,0 — 40H
2)

TiIAGMQ:Ti->Ti%+2e€

FeK(+):2H" +2€ - H,
3)

FeA(-):Fe—>Fe?+2e

TiK (+):0p+4 € +2H,0 — 40H
4)

FeA(-):Fe>Fe?+2€
TiK(+):2H'+2€ —H,

7. Wznenue u3 Ti ¢ 3aKIE€NKOM W3 MACCHBUPOBAHHOMN CTaJIM, HAXOIUTCS B PAaCTBOPE
LiCl. ETi+2m =-1,63B; E|:e+2/|:e = -0,35B. Ykazarb mpaBWIbHBII OTBET 3JIEKTPOHBIX MPOIIECCOB.

1) TiA():Ti-Ti%+2e
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FeI<(+):2H*+2é—>H2

2) TiA(-):Ti-»Ti+2+2(_e
FeK(+);oz+4(_e+2Hzo—>40H'

3) FeA(-):Fe—»Fe+2+2é
TiK(+):2H++2é—>H2

4) FeA(-):Fe—>Fe+2+2(_e

TiK (+):0,+4 € +2H,0 — 40H"

8. B kakoii cpejie BBINOHEE UCIIOIB30BaTh KOHTAKT Fe/Ti
1) B mopckoit, Tak kak 9/1C meHsb1Ie.
2) B pactBope LiCl, Tak kak 3/IC menbIe.
3) B Mopckoii, Tak kak DJ]C umeet 6osbliiee 3HaYCHHE.
4) B pactBope LIiCl, tak kak 3/IC umeer OoJbliiee 3HaUCHHE.

OTBeT IMOATBCPANUTEC PCUHICHHUCM.

9. PaccraButh K03 HHUIIMEHTH METOOM 3JICKTPOHHOTO OajaHca:
K>Cr,07 + HCl — KCI + CrCl; + Cl, + H,0. Yka3ars cymmapHoe 3HadeHue KO3 duiueHTa s
MpPaBOM YaCTH:

1) 84 2) 15 3 14 4 42
OTBCT HOI[TBepI[I/ITB peIIIeHI/IeM.
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