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1 BBenenue

PaGouas nporpamma u (OHA OLIEHOUHBIX CPEICTB TUCHUILUIUHBI «XUMHUD COCTABJICHbI B
COOTBETCTBUH C TpeOOBaHMAMHU (heAepabHOTO TOCYJAPCTBEHHOIO 00pa30BaTEeILHOTO CTaHap-
Ta, YTBEPKACHHOTO MpukazoM MunoOpHayku Poccutickoit ®eneparnuu ot 31.07.2020 Ne 871, u
OCHOBHOM TMpodeccnoHabHON 00pa30BaTEIbHON MPOTrPaMMBI MOATOTOBKH «ABTOMATH3AIMS U
YIIPaBJICHUE TEXHOJOTHYECKUMHM MPOIECCAMM» 10 HAMPABJICHUIO MOAroTOBKU «27.03.04 Ynpas-
JICHUE B TEXHUYECKUX CUCTEMAax).

3amaun
[LUIUHBI

JAUCIH-

HaXOl[I/ITB OIITUMAJILHBIC YCJIOBUA JIA MPOTCKAHUA XUMHUYCCKUX ITPOLEC-
COB; ONKCHIBATH XUMHU3M OCHOBHBIX XUMHYECKHUX IPOIECCOB; OBIAJICTh
npueMaM U MECTOJJUKAMHU PCUHICHUA KOHKPCTHBIX 3aJla4 U3 Pa3JIMYHbIX pa3-
JIeTI0B XUMHH; BBISBIIATH B3aHMOCBSI3HU MEX/Ty OTJEIbHBIMA XUMHUECKHUMU
HpOLIeCcCaMH.

OcCHOBHBIE pasjie-
Jbl / TEMBbl JIHC-
LUIUINHBI

Texnuka 6e30macHOCTH, OXpaHa Tpyia
OcCHOBHBbIE IOHATHUSA U 3aKOHBI XUMHUU
CrpoeHue BemiecTsa
OcHOBHBIE 32aKOHOMEPHOCTH MTPOTEKAHNS XUMUUECKUX PEAKIIUM,
PactBOpBI ¥ Ipyrue qucnepcHble CUCTEMBbL
DNEKTPOXUMHUECKHUE TPOLECCHI
DJEMEHTBI KaYECTBEHHOT'O ¥ KOJIMYECTBEHHOIO aHAIIN3a
BrIcOKOMONEKYIISIpHBIE COETMHEHUS
IIpomexxyTouHas arrecranus

2 IlepeuyeHb MUIAaHUPYEMBbIX Pe3yJIbTATOB 00yUeHHS N0 AMCHHUIIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAHUKATOPAMH J0CTHKECHHUS KOMIICTeH U

[Ipouecc n3yyeHus: JUCHMILUIMHBI «XHUMHUS» HaIpaBlieH Ha (OPMUPOBAHUE CIIEAYIOLINX
komrnereHMi B cootBeTcTBUU ¢ PI'OC BO 1 ocHOBHOM 00pa3oBaTesibHON Mporpammoi (Tab-

muna 1):

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

Ko 1 HauMeHOBaHME KOM-
ETEHIINHN

I/IHI[I/IKaTOpLI JOCTHIXCHUS

[Inanupyemsie pe3ynbTaThl 00ydeHUs
10 TUCLMILINHE

Ob6menpodeccnoHanbHbIe

OIIK-1 CnocobeH aHam-
3UpOBaTh 3a/1a4M Mpodec-
CHOHAIBHOM JIEATETLHOCTH
Ha OCHOBE MOJIOKEHUM, 3a-
KOHOB U METOJIOB B 00JIa-
CTH €CTECTBEHHBIX HayK H
MaTeMaTHKH

OIIK-1.1 3naer ¢ynna-
MEHTAaJIbHBIE 3aKOHBI ITPH-
POJIbl, OCHOBHBIE (hn3HYe-
CKHE M MaTeMaTHYECKUE
3aKOHBI

OIIK-1.2 Ymeer npume-
HATh (PU3HUECKUE 3aKOHBI
U MaTEMAaTUYECKUE METO-
Ibl 1715 aHAJIK3a 3a7a4

3HAaeT OCHOBHBIE 3aKOHBI M INOHATHS
o0mmell XMMHUHU, XUMHUYECKOH TEpMO-
JUHAMHUKH U KHHETHKHU, IIPOLIECCOB
TUAPOIN3a, DJIEKTPOJIN3a, 3JIEKTPO-
XUMUYECKON KOPPO3HH.

YMmeer paboraTh ¢ MEPHOIUYECKON
CHCTEMOM XHMMHYECKHX DJIEMEHTOB
.M. MenneneeBa, tabmureit pac-
TBOPUMOCTH KHCJIOT, OCHOBaHHWH W




TEOPETUYECKOT0 U MpHU- coJiell; pemaTh pacyeTHbIE U HIKCIIe-
KJIaJIHOTO XapaKkTepa pUMEHTAJIbHbIE 3aJla4; aHAJIU3UPO-
OIIK-1.3 BAaThb YPaBHEHHUS MPOTEKAIOIIUX XH-

MHYECKHUX PEAKLUM.

Bnaneer HaBbikaMu HcC- Bnaneer merogamu aHaim3a npouec-
M10JIb30BaHUA 3HAHUN (PU- | COB XMMHYECKOM TePMOJIUHAMUKH,
3UKHU U MAaTCMATUKU IIpU KWUHCTHUKHU, THAPOJIN3a, SJICKTPOJIN3a.
aHayu3e npodeccuoHalb-

HBIX 33/1a4

3 MecTO JUCUMILIMHBI (MOIYJIS]) B CTPYKTYpe 00pa3oBaTe/IibHOM MPOrpaMMbl

Jucnunnuna «Xumus» uzydaercs Ha 1 kypce, 1 cemectpe.

JlucuumniuuHa BXOAUT B cocTaB Oioka 1 «/lucuuruivHel (MOAYIH)» U OTHOCUTCS K 0a3o-
BOMW YaCTH.

3HaHUA, YMEHUS U HaBBIKU, COPMUPOBAHHBIE MPH U3YUYCHUH TUCIUILTUHBI «XUMHUI,
OyIyT BOCTpeOOBAHBI MPU M3YUYSHUH MOCIEAYIOMUX JUCIUTUIHH: «Dusnukay, « TexHuueckas me-
xaHuKa», «Teopus BEepOSTHOCTEN M MaTeMaTHYecKas CTaTHUCTHKa», «TeopeTnyeckue OCHOBBI
AIEKTPOTEXHUKUY.

JucuumnnuHa « XuMUs» B paMKaxX BOCHHUTATENbHOM pabOThl HampaBieHa Ha GOpMUPOBa-
HUE y 00YJarOIIMXCsl aKTHBHOW TPaKIAHCKOW TO3UITNH, YBOKEHUS K IpaBaM U CBOOOJAM Yelio-
BEKa, 3HAHUS MPABOBBIX OCHOB U 3aKOHOB, BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTHU WJIM YMEHUS
apryMEHTHUPOBaTh, CaMOCTOSITEIBHO MBICIUTh, PAa3BUBACT TBOPUYECTBO, MPOQPECCHOHAIBHBIC
YMEHUS WM TBOPYECKU PA3BUTOM JIMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUM, OTBETCTBEHHOCTHU
3a BBIMOJHEHNE YUeOHO-TIPOU3BOICTBEHHBIX 3aJJaHUMN U T.JI.

4 O0beM AUCHHMILVINHBI (MOLYJI1) B 32a4€THBIX €JHHULIAX C YKA3aHHEM KOJIHYeCTBA
aKajgeMMYecKHX YacoB, BbIeJEHHbIX HA KOHTAKTHYIO pa0oTy 00y4alomuxcs ¢ npenoaasa-
Tes1eM (110 BUAaM Y4eOHBIX 3aHATHIT) M HA CAMOCTOATEJIBHYIO padoTy 00y4aommxcst

O6m1ast TpyA0€MKOCTh (00BEM) TUCIUIUIMHBI COCTaBIIAET 3 3.€., 108 akaj. yac.
Pacnipenenenne oobeMa AUCHUILTUHBI (MOIYJIs) TIO BUJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIeHo B Tabnure 2.

Tabmuua 2 — O6beM TUCIUILIMHBI (MOJIYJIs) IO BUJAM YUeOHbIX 3aHATHH

O0BEM AUCHUIUINHEI Bcero akanemu-
YEeCKHUX YaCcOB

OO0mmast TpyA0€MKOCTh TUCITUTUTHHBI 108

KonrakTHasi ayturopHasi pa6oTa o0y4aommXxcs ¢ npenoaaparesiem (1o 48
BH/JIaM Y4eOHBIX 3aHSATHIi), BCEro

B ToM uncie:

3aHATHUS JEeKIIMOHHOTO THINA (JISKIIUU U MHBIC YUeOHBIC 3aHATHSI, TIPEIy- 16
CMaTPHBAIOIUE NPEHMYIIECTBCHHYIO Tepenavyy yueOHoH MHpOpMaLuu Ie-
JarOTHYECKUMH PAOOTHUKAMU )

3aHATHSI CEMUHAPCKOI0 THUIA (CEMUHApbI, IPAKTUUYECKHUE 3aHATHS, TpPaK- 32




TUKYMBI, JIabopaTOopHble pabOThl, KOJUIOKBUYMbI U HWHbIE aHAJIOTUYHbIE 3a-

HSATHS)

CamocrosiTesibHAsi pa0d0oTa 00y4arOmUXCsl U KOHTAKTHAasi padoTa, BKIIO-
qarolas TPYIIOBbIE KOHCYJIbTAllMH, MHIMBUAYaJbHYIO paboTy o0ydaro-
HIMXCS C MpernojaBaTesiiMU (B TOM 4HMCIE€ WHIUBUAYalIbHbIE KOHCYJIbTA-
[[UH); B3aUMOJICHCTBUE B AJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHLHON

cpele By3a

60

[TpomexyTouHas aTTecTanus ooydaromuxcs — 3auét

5 Coaepxkanue TUCHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEeM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JileMU4eCKHX 4YacOB M BUI0OB y4eOHOI

padoThI

Tabnuua 3 — CTpyKTypa U coiepKaHue JUCLUIUIUHBI (MOIYJIs)

HaumenoBanue pasnenos, TeM 1
coJiepKaHue MaTepuala

Bunpt yueOHOI paboThI, BKIIIOUAsi CAMOCTOSTENEHYIO pado-
Ty OOYYarOIIUXCS K TPYAOEMKOCTD (B Yacax)

KonraktHas padora nmpenogaBatens ¢ ooyyatou- | CPC
MHUCS
Jlexiuu | Cemunapckue (mpak- | JlaGopaTtopHbie
TUYECKUE 3aHATHUS) 3aHATHUS
Texnuka 0e30MacHOCTH, OXpPaHa TPyAa
Texnuka 0e30MacHOCTH, OXpPaHa 2
TpyAa
OcHOBHbIE OHATHS U 3AKOHBI XUMHUM
OCHOBHBbIE IOHATHS U 3AKOHbI 2 2 2 10
XUMHUH
CTtpoeHue BenecTBa
CTtpoeHue BeulecTBa 2 2 2 10
OcHOBHbBIE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMH-YECKUX PeaKkuunid
OCHOBHBbIE 3aKOHOMEPHOCTH 3 3 2 10
NMpoTeKAHNSI XUMHUYECKHUX pe-
aKnuii
PacTBOpbI U Apyrue qucnepcHblie CUCTEMBI
PacrBopbl u Apyrue gucnepc- 2 2 2 10
HbIe CHCTEeMbI
JIEKTPOXMMHYECKHe PO ecChl
DJIEKTPOXUMHUYECKHe MPOLecChl 3 3 2 8




JJ1eMeHThl KAUeCTBEHHOI0 U KOJIHYEeCTBEHHOI0 aHAJIN3a

DJIeMEeHThI KAaYeCTBEHHOI0 U 2 2 2 6
KOJMYECTBEHHOI0 AaHAJIN3A

BbicokomosiekyasipHbIe COeJUHEHUS

BbicokoMosiekyasipHbIe coean- 2 2 2 6
HEHUs

IIpomeskyTOoUHAsI aTTeCTALMS

HUTOI'O no pucouminue 16 16 16 60

6 BueaynuTopHasi caMmocTOsITeJIbHAS Pa0oTa 00y4arOIMXCH M0 JMCUMILIHHE (MOTY-
JI10)

[Ipu naHUpOBaHUM CAMOCTOSATEIBLHON PabOThI CTYACHTY PEKOMEHIYETCS PYKOBOJICTBO-
BaThCs CJIEAYIOIIUM paclpeesieHueM 4acoB Ha CaMOCTOATENbHYIO paboTy (Tabmuna 4):

Tabnuia 4 — PexoMeHtyemMoe pacipe/iesicHUe YacoB Ha CaMOCTOSTEIbHYIO padoTy

KoMnoHeHTBI caMOCTOATEIbHOI PadoThI KosauvecTBO 4acoB
N3yuyeHune TeopeTHYeCKuX pa3eioB TUCHHUILINHBI 20
BrimonHenue otyeTa M MOATOTOBKA K 3amuTe jJad.pao. 28
Brinonnenne ordera M NOAroToBKa K 3amure PI'P 12

7 OueHoYHBbIE CPeICTBA IJI NPOBEACHUS TEKYLIEero KOHTPOJISI M MPOMeKYTOYHOI
arrecTalMy 00y4aKOIIMXCHA MO AMCUMILINHE (MOTYJIIO0)

@DOHJ OLIEHOYHBIX CPEICTB Ul NPOBENEHUS TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH U IIPO-
ME)XYTOUHOM aTrTecTaluu rnpeacrasieH B [Ipunoxenun 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMM WM MHBIX MaTepualioB, HEOOXOIUMBIX IJIs
OLICHMBAHMSI Pe3yJIbTaTOB OOyYEHHUs MO AMCHMILIMHE (MOJYJII0), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTunke B OyMa>KkHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHo-MeTOoaMYecKOe U HH(POPMALMOHHOE o0ecTiedeHne JUCHUIIMHBI (MOYJIs1)

8.1 OcHoBHas tuTEeparypa

1. Axwmeros, H.C. O6mas u Heopranuueckas xumus : yueOHuK 171 By30B / H. C. Ax-
METOB. - 5-€ u31., ucrp., 4-e u3., ucnp. - M.: Beiciias mkona: Axagemus, 2003; 2001; 1998. -
744c. 533K3

2. T'muaka, H.JI. Ob6mas xumus : ydeObnwmk s By3oB / H. JI. I'muuka; mom pen.
B.A.IlonkoBa, A.B.baGkoBa. - 18 -e u3n., mepepad. u gom., 17-e uza., nepepad. u jom. - M.:
FOpaiit, 2011. - 886¢. 3983k3

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

4. ®ponos, B.B. Xumus : yuebHoe mocodue st By308 / B. B. @ponos. - 3-e u3z., ne-
pepad. u gor. - M.: Beicmras mikona, 1986. - 543c¢. u3-23k3 a6-653k3
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5. Endumos, B.1. OcHOBBI 00111e# XUMUHU [ DIEKTPOHHBIN pecypc| : yueOHoe moco-oue
/ B.W. Enpumos, 2-e u3a. - M.: HUL] UH®PA-M, 2015. - 256 c. - ISBN 978-5-16-010066-1. —
Tekct : anekTpoHHBIN // DnexkTpoHHO-OMONMHoTeuHas cucrema ZNANIUM.COM : [caiit]. —
URL: https://znanium.com/catalog/document?id=372542 (mata oOpamenus: 12.06.2021). —
PesxuMm poctyna: uist aBTOPU3UP. TOJIb30BaTENICH.

8.2 /lonosiHuTE/IbHAS JIUTEPATYPaA

1. Koposun, H.B. O6mas xumus : yueObnuk i ctyaentos By3oB / H. B. Koposus. - 9-
e u3., mepepad. - M.: Beicmas mkoma, 2007; 2004; 2000; 1998. - 557¢. 31 »x3

2. Vrai, J.A. OOmas u HeopraHWYecKass XUMHUsI | yueOHUK s By30B / S. A. VYraii. -
4-e uzn., crep. - M.: Boicmias mkosna, 2004; 2002; 2000; 1997. - 528c¢. 973k3

8.3 MeToanueckne ykazaHusi 1Js1 CTYA€HTOB 10 OCBOEHHMIO 1M CIIUTIIMHbI

1. 3akon skBuBasieHTOB: Metomuueckue ykazanusi /Coct. B.B. Cazonos. Kowmco-
MoJbCK-Ha-Amype: Komcomonbsckuii-Ha-Amype roc. TexH. yH-T, 2002. — 8 c.

2. Kowmrmuiekcuble coenunenus: Meroamueckue ykazanus /Coct. B.B. Tenmenr. — Kowm-
comonbck-Ha-AMype: 'OYBIIO «KrAI'TY», 2003. — 8 c.

3. CKOpOCTh XMMHMUYECKHUX peaklui. XMMHUYECKOE pPaBHOBECHE.: METOJUYECKUE yKa3a-
HUS K JabopaTopHO# padore no kypcy «OO0mmas u Heopranudeckas xumus» / coct. : H.Jl. Haza-
penko. — Komcomoubck-Ha-Amype: @I'BOY BIIO «kKHAI'TY», 2015. - 10 c.

4. Karanu3: meroauyeckue ykazaHusi K JabopaTopHOi padore mo Kypey «OOmas xu-
mus» / coct. H.J[. Hazapenko. — Komcomonbck-Ha-Amype : DI'BOY BITO «KHAT'TY», 2015. —
8 c.

5. PactBOpHI : METOIMYECKHE YKA3aHUsI K BBIMOJIHEHHUIO TAOOPATOPHOM pabOTHI IO KYyp-
cy «Ob6mas xumus» / coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype: ®PI'BOY BIIO
«KuAI'TY», 2015, 7 c.

6. XKectkocTh BoABI: MeToaMueCKUe yKa3zaHHs K J1a00paTopHOil paboTte mo obuiei xu-
mun/ Coct. U.U. 3omotapes. — Komcomonbck-Ha-Amype: [OYBITIO «KHAT'TY», 2004. - 7 c.

7. DNEeKTpOIUTHUYECKas AUCCOLMALUSA: METOJUUECKUE YKa3aHUs K JabopaTopHOil pabo-
Te 1o Kypcy «OOmas u Heopranudeckass xumus» / coct. : B.B. Tenem — Komcomonbck-Ha-
Amype: ®I'BOY BIIO «KHAI'TY», 2015. -9 c.

8. T'umponus coneit: Meroauueckue ykazanus /Coct. H.B. Pemu3zosa, H.Jl. Hazapenko.
Komcomonsck-Ha-Amype: ['OYBIIO «KHAI'TY», 2008. — 17 c.

9. OKuCIUTETHHO-BOCCTAHOBUTENbHBIE PEAKLIUN: METOJNYECKHE YKa3aHUS K BBIIIOJIHE-
HUIO Ja0opaTopHOM paboTh! o Kypey «O6mas xumus» / coct. .M. 3onorapes, H.JI. Hazapen-
ko — Komcomorneck-Ha-Amype : ®I'BOY BITIO «KHAI'TY», 2015. — 10 c.

10. DnexTpoxumuueckas Koppo3us MeTayuioB: Meroanyeckue ykaszanus / Coct. ML.U.
3onorapes. - Komcomonbck-Ha-AMype: KoMcomonbckuii-Ha-AMype roCcyJapCTBEHHBIN TEXHH-
yeckuil ynusepcurert, 2008. - 12 c.

11. Dnexrponus: Metonnueckue ykazanus /Coct. .M. 3omorapeB. — Komcomonbck-Ha-
Awmype: TOYBIIO «KHAI'TY», 2003. - 10 c.

12. p — >MeMeHThI: METO/IMYECKUE YKa3aHUsl K BBIIOJHEHUIO Jab0paTopHOi paboThl MO
Kypcy «O06mas u Heopranuueckas xumus» / coct. T.A. KynukoBa. — Komcomonbck-Ha-Amype :
OI'BOY BIIO «kKHAT'TY», 2016. - 10 c.

13. d — sneMeHTBI: METOMYECKHE YKa3aHUS K BBIIOJIHEHHUIO JJAOOPAaTOPHBIX PabOT IO
Kypcy «O0mas u Heopranudeckas xumus» / coct. T.A. KynukoBa. — Komcomonbsck-Ha-Amype :
®I'BOY BIIO «kKHAI'TY», 2011. - 12 c.

14. Opranuyeckue IOJUMEPHI: METOJAMUYECKHE YKa3aHUs K BBINOJIHEHUIO 1a00paTOPHBIX
pabot no kypcy «O0mmas xumus» / coct. .M. PemuzoB. — Komcomornbck-Ha-Amype : ®I'BOY
BIIO «KHAI'TVY», 2004. — 11 c.
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15. Yka3aHHble METOAMYECKHE MaTepualdbl TaKXe€ pa3MEIICHbl 10  aJpecy:
https://knastu.ru/students/nu4nbIil KaOUHET.

8.4 CoBpemeHHbIe NpodeccuoHaIbHbIE 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPa-
BOYHbIE CHCTEMBbI, HCII0JIb3yeMble NPH 0CYLleCTBIeHUH 00pa30BaTeIbHOIO NpoLecca mno
TUCHUTLINHE

1. DOmnekrponHo-6ubamoreunas cucreMa ZNANIUM.COM. JloroBop Ne 4997 »6¢ K3
2112727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r. ot 17 anpens 2021 r.

2. DnektpoHHO-OnOMMoTeuHas cuctema IPRbooks. Jlumensunonnsii moroBop Ne EIT
44/4 na mpenocTaBlieHHE JOCTYyMa K AIEKTPOHHO-OuOmoTeunoi cucteme [IPRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r.

3. DOmnekrponHo-ombmmoreuynas cucrema eLIBRARY.RU. Jloroop Ne EII 44/3 Ha oka-
3aHUE YCIIYT JIOCTyIa K AMeKTpoHHbIM u3aanusimM K3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 despans 2021 r.

8.5 Ilepeuenn pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKAIIMOHHOM ceTn «AHTep-
HeT», He00XOAUMBIX /IS OCBOCHUS JUCHHUILIMHBI (MOLYJI51)

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

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

3. Hayunas snekrponnast 6ubnnoreka eLIBRARY.RU [Onextponusiii pecypc]. - Pe-

UM goctyna: http://elibrary.ru, cBo6oaHbIi.

4. EcrecTBeHHOHay4YHbIi 00pa30BaTENIbHBIN NOpTaN [DJIEKTPOHHBIN pecypce]. - Pexum

nocryna: http://en.edu.ru, cBo60IHBIHA.

8.6 JInneH3noHHOE U CBOGOTHO PACIIPOCTPaHsIEMO€e MPOrPaMMHOe oDecriedyeHue, He-
MoJIb3yeMoe MPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOI0 MPoecca Mo TUCHHIIIHHE

Tabauna 5 — [lepeueHpb UCIOIB3YEMOr0 MPOrPaMMHOI0 00eCIeUEeHUS

Haumenosanue 110 PexBu3uThI / YCJI0BUS UCITIOJIB30BAHUA

Microsoft Imagine JIuuensznonHsIi qorosop A3223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBoOOIHAS TUIICH3HSI, YCIIOBUS UCTIONB30BaHUS TI0 CCBIIKE:
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9 OpraHu3alMOHHO-NIEAATOTMYEeCKHUEe YCIOBUSA

Opranmzanys 00pa3oBaTeIbHOTO MPOIIECcCca PETIaMEHTUPYETCS YIEOHBIM TIJIAHOM U pac-
MUcaHNeM Yy4YeOHBIX 3aHATUU. SI3bIKk 00ydeHws (mpenonaBaHus) - pycckuid. Jlyis Bcex BHIOB
ayJAUTOPHBIX 3aHATHI aKaJIEeMUYECKHI Yac yCTaHABIUBAETCA MPOJOJLKUTEIBHOCTHIO 45 MUHYT.

[Ipu dbopmupoBanuy CBOEH WHAMBHIYAbHON 00pa3oBaTeNbHON TpaeKTopuu o0ydaro-
IIUICS UMEET TIPaBO Ha Mepe3adyeT COOTBETCTBYIONMIMX AUCIMIUIUH M TPO(PECCHOHATIBEHBIX MOIY-
JIeil, OCBOEHHBIX B MPOIIECcCe MPEANISCTBYIOMIET0 00ydeHuUs, KOTOPBI 0CBOOOKIaeT o0yuarorie-
rocsi OT HEOOXOAMMOCTH UX MTOBTOPHOT'O OCBOCHHUSI.
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9.1 OOpa3oBare/ibHbIE TEXHOJIOTUH

VY4eOHbIil mpoliecc Mpu MpenojlaBaHuu Kypca OCHOBBIBAETCS Ha HCIIOIb30BAHUM TPAIU-
[[MOHHBIX, NTHHOBAIIMOHHBIX U MH(OPMAIIMOHHBIX 00Pa30BAaTEIbHBIX TEXHOJOTHH. TpaauinoH-
Hble 00pa3oBaTelIbHbIE TEXHOJOTUU MPECTABICHBI JEKIUIAMU U CEMUHAPCKUMHU (IIPAKTHUECKU-
MU) 3aHATHSIMU. VIHHOBanmoHHbIE 00pa30BaTelIbHbIE TEXHOJIOTUU UCIIONB3YIOTCS B BUJIE IIUPO-
KOTO IPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX opM mpoBeneHus 3anstuil. Mupopmannonusie
o0pa3oBaTelbHBIC TEXHOJOTHUU PEATU3YIOTCS MYTEeM aKTUBH3AIMH CAMOCTOSTEIHHONW pPabOTHI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30BaTENIbLHOM cpejie.

9.2 3aHAaTHA JeKIMOHHOI'0 THIIA

JIeKIIMOHHBIN KypC MpeanoaaraeT CuCTEMaTU3UPOBAHHOE M3JI0)KEHUE OCHOBHBIX BOIPO-
COB y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu nekrop 00s3aH MpeynpenTh CTyAEHTOB, IPUMEHUTEIBHO K KAKOMY
6a3zoBoMy yueOHUKY (YueOHHKaM, y4eOHBIM TOCOOMSAM) OyIeT IPOUYUTaH KypC.

JIeKIMOHHBIN Kypc JOJKEH JaBaTh HauOONbLIMK 00beM HMH(pOpMalMuU U oOecreunBaTh
Oosee rirybokoe MOHMMaHUE y4eOHBIX BOIIPOCOB IPU 3HAUMUTENBHO MEHbILIEH 3aTpaTe BPEMEHHU,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJJCHTOB Ha CAMOCTOSITENIbHOE U3yUeHHE MaTepHala.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHS NPEJICTABIAIOT COOON JeTanu3altio JEKIMOHHOIO TEOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEJAX 3aKPEIJICHUs Kypca U OXBATBIBAIOT BCE OCHOBHBIE PA3/EIIbl.

OcHoBHOM (opMOIi POBEICHHSI CEMHHAPOB SBJISIETCs 00CYXkIeHHe Hanboiee npoodiem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a Takke pa30op MPUMEpPOB U CUTyalud B
ayJUTOPHBIX yCIOBHsX. B 00si3aHHOCTH IpenojaBaTeist BXOAT: OKa3aHHE METOJUYECKOM mo-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYICHTOB 110 COOTBETCTBYIOIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHITHUSIX OLIEHUBAETCS IO CIEYIOLINM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIpeIaraéMble IIPETNOo1aBaTelIeM;

- y4acTue B JUCKYCCHUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3aJJaHU;

- aCCUCTUPOBAHUE MPENOIABATENI0 B IPOBEACHUN 3aHIATHH.

OTBeT noJKeH ObITh apTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OHOCIOXKHBIM, COJEPKATh
CCBIJIKH HA UICTOYHHKH.

JIoknansl ¥ ONIOHMPOBAHUE JOKJIAZ0B MPOBEPSIOT CTENEHBb BIAJEHUS TEOPETHYECKUM
MaTepUajoM, a TAKK€ KOPPEKTHOCTb U CTPOIOCThb PACCyKAECHUM.

OueHrBaHue 3aaHUM, BBINOJHEHHBIX Ha CEMHUHApPCKOM 3aHSTHH, BXOAUT B HAKOIUICH-
HYIO OLIEHKY.

9.4 CamocrosiTesibHasi padoTa 00y4alOmUXCs M0 JUCHUIIMHE (MOAYJII0)

CamocrosTenbHas paboTa CTYAEHTOB — 3TO MPOIECC aKTUBHOTO, IIEJICHANPABICHHOTO
MpUOOpPETEeHUs] CTYJICHTOM HOBBIX 3HAHWMN, YMEHUN 0€3 HEMOCPEJACTBEHHOTO Y4YacTHs Mpernojaa-
BaTelsl, XapaKTepU3YIOIUNCA MPEAMETHON HampaBlIEHHOCTbIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OIICHKOM Pe3yJbTaTOB JIEATEILHOCTH 00YYaroIIerocs.

Ienmu camocToATeNbHON PabOTHI:

- CUCTCMATHU3alUA U 3aKPCTIJIICHHUC TTOJYUCHHBIX TCOPCTUUCCKUX 3HAHUU U MPAKTUYCCKUX
YMEHHUH CTYyJEHTOB;

- yriay0OJieHHe U paclIipeHre TEOPEeTHUECKUX 3HAHUH;



10

- (popMuUpOBaHNE YMEHUU HCIOJIb30BaTh HOPMAaTUBHYIO U CHPABOYHYIO JTOKYMEHTAIIHIO,
CIIEUUATIBHYIO JTUTEPATYPY;

- pa3BUTHE NO3HABATEIbHBIX CIIOCOOHOCTEN, AaKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpoOBaHHE CaMOCTOSITEIbHOCTH MBIIUICHUS, TBOPUECKOW MHUIIMATHUBEI, CIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOPEAIN3aLUu;

- pa3BUTHE UCCIIEOBATENLCKUX YMEHUN U aKaJIeMUYECKUX HABBIKOB.

CaMocTosiTenbHass paboTa MOXKET OCYIIECTBIISATHCS MHAWBHIYATLHO WU TPYIIIAMHU CTY-
JIEHTOB B 3aBUCUMOCTH OT II€JIU, 00BbEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHoIOTHS OpraHU3aIK CAMOCTOSTEIIBHON paOOThI CTYJICHTOB BKIIFOUAET HUCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAUTOPHOW CaMOCTOSITENILHON pabOThI CTYJIEHTOB MOXET
MIPOXOJANTHh B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CryneHTsl AOMKHBI TOIXOAUTh K CaMOCTOSTENIHHON paboTe Kak K HauBaXHEHIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETHUECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISIOB Ha
OT/IeNIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUs ONPEICTICHHBIX HABBIKOB U MCIOJIb30BaHUs mpodec-
CHUOHAJILHOM JIUTEPATYPHL.

9.5 Metoanueckue yKkazaHus 1Jisl 00y4aOIMXCsl M0 OCBOEHHIO I CHUIIJIMHBI

[Tpu M3y4eHu AUCHUILTMHBI 00YYaroIUMCS IeTIeCO00Pa3HO BBIMTOIHATH CIEIYIOIIUE pe-
KOMCH/IAIINH:

1. 3yuenne yueOHOM TUCIUIUIMHBI JOJHKHO BECTHUCHh CHCTEMATHUECKH.

2. Iocne n3yueHusi KaKOro-JIMOO pasfelnia 1Mo y4eOHUKY WM KOHCIEKTHBIM MaTepuaiaM
PEKOMEHAYETCS TIO TTaMSTH BOCIIPOM3BECTH OCHOBHBIC TEPMUHBI, ONIPEIeIICHUS, TIOHATHS pa3ie-
na.

3. Oco0oe BHUMAHHE CIIETYET yICTUTh BBHITOJTHEHUIO OTYETOB MO MPAKTHUYECKUM 3aHSITH-
SIM ¥ UHJJMBHTyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CaMOCTOSITEIbHYIO paboTy.

4. Bes TemMaTrka BONPOCOB, H3YyYaeMbIX CAMOCTOSITENIFHO, 33aeTCs Ha JIKIHIX MpPerno-
naBaresneM. MM jke 1aroTcsi HCTOYHHMKH (B MEPBYIO Oo4Yepe/ib BHOBb U3/JaHHbIE B MEPHOANYECKON
HAYYHOH JTuTeparype) Uit 0ojiee AeTaTbHOTO TOHUMAaHUs BOIIPOCOB, O3BYYCHHBIX Ha JICKIIHH.

ITpu camocTosATENEHON MPOPAOOTKE Kypca 00yUaroIrecs JOJKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONIPEIeNICHIS U (DaKThI;

- TIOBTOPUTH 3aKOHCIEKTHPOBAHHBIA Ha JICKIIMOHHOM 3aHATUU MaTepUal M JOTOJHUTH
€ro ¢ y4eTOM PeKOMEHJOBAHHOM 0 JaHHOM TeMe JUTepaTyphl;

- I3YYHTh PEKOMEH/IOBAaHHYIO JINTEPATYPY, COCTABIIATH TE3UCHI, aHHOTAIIUN M KOHCTIEKTHI
HanOoJiee BaKHBIX MOMEHTOB;

- CAaMOCTOSTEIBHO BBITIONHSTH 33JJaHUs, aHAJIOTHYHBIE TIPE/ITIaracMbIM Ha 3aHSATHSX;

- HCTIOJIB30BATh JJIS1 CAMOIIPOBEPKU MaTepHaibl OHIA OLIEHOUYHBIX CPEJICTB.

10 Onucanne MaTepuaIbLHO-TEXHMYECKOTro odecredeHus1, He00X0MMOro sl 0Cy-
1IEeCTBJIEHUA 00pPa30BaTEeIbLHOI0 Mpolecca Mo AMCUuINInHe (MOaYJI10)

10.1 YueOHo-s1a00paTopHOe 000pyA0BaHUE

Tabmuia 6 — [lepeyens 0060pyI0BaHUS JTA00OPATOPUH

Aynuropust | HaumeHnoBanue ayu- Hcnonb3zyemoe o0opynoBanue
TOpHH (J1abOpaTOPHH )

431/1 JIaGoparopus oOrieit XuMunyeckas Iocy1a, XUMUYECKUE PEAKTUBBI, U3-
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XUMHNHU MCPUTCIIBHBIC U HAIrPEeBATCIIbHBIC HpI/I60pBI, KOM-IIJICKT
ACMOHCTPAalMOHHBIX IIJIAKATOB

10.2 TexHu4yeckue M IJIEKTPOHHbIE CPEICTBA 00yUeHUSA

JleKIMOHHbIE 3aHATHA.

Aynutopus Uil JEKIMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOENbI0 M TEXHHYECKUMH
cpeAcTBaMu OOYYEeHHMs, CIyKallUMHU JJIsi TpeACTaBiIeHus y4yeOHOW wuHpopManuu OOIbIION
ayautopun (HaOOpBI JAEMOHCTPAIMOHHOTO 00OpyHOBaHMS (IPOEKTOP, SKpaH, KOMIIBIO-
TEp/HOYTOYK), y4eOHO-HATIISHBIE TOCOOHSI, TEMATUYECKHUE MILTFOCTPALINN ).

Jns peanu3anuyl JUCUUILIHHBL TOJTOTOBIICHBI CIIEAYIOIINE TPE3CHTAIIUH:

1. OcHOBHBIEC TOHATHUS U 3aKOHBI XUMUHU

Crpoenue BelecTsa

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIUil
PacTBOpBI M Apyrue qucnepcHbie CUCTEMBI
DIIEKTPOXUMHUYECKUE TTPOLIECCHI

DeMEHTHI KaYeCTBEHHOI'0 M KOJIUYECTBEHHOI'O aHaInu3a

NS kLD

BLICOKOMOHeKy.]'IHprIe COCANHCHMUA

IMpakTnyeckue 3aHATHSA.

Ayautopuu JUisi IPAKTUYECKUX 3aHITHH YKOMIUIEKTOBAHBI CleUaIN3upOBaHHON Mebe-
JBI0 U TEXHUYECKUMHU CPEACTBAMHU 00ydeHUs (TIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

JlabopaTopHble 3aHATHSL.

st naGopaTopHBIX 3aHATHI ucnionb3yeTcs: ayautopust Ne 431, ocHaieHHas o00py0-
BaHUEM, YKa3aHHBIM B Ta0I1. 6:

CamocrosiTeibHas padora.

[TomemeHus 11si CaMOCTOSTENNbHOM pabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOU C BO3-
MO>XHOCTBIO TIOJKITIOYEHHS K ceTu «IHTepHeT» M JHOCTYyNOM K AJIEKTPOHHON MH(OPMAIMOHHO-
oOpa3oBatenbHOM cpeae KHAI'Y:

- yptaneHeIl 3a1 HTh KHAT'Y;

11 HNurble cBegenus

MeTOIII/I‘IeCKHe PE€KOMEHIAUHU 110 oﬁyqeﬂmo Jun ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAMHU 3/10POBbA U HHBAJIUI0B

OcBoeHME NUCHUIUIMHBI 00YYalOIMMUCS ¢ OFPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbS
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JPYTMMH OOYyYaroIIMMUCS, TaK M B OTJEJIBHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS AJIs TOJIy4YeHUs 00pa3oBaHus 00ydaromuMu-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Tpodeccopcko-nenarornyeckuii COCTaB 3HAKOMHUTCS C TICHXOJIOTO-(DU3UOIOTHIECKUMU
0Cc00EHHOCTIMH 00yYalOMIMUXCsl UHBAIUAOB M JIMI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]10pPO-
Bbsl, UHJIMBUYaJbHBIMU MPOTpaMMaMH peadMInTaluy WHBaIUAOB (mpu Hanuuuu). [Ipu HeoO-
XOJUMOCTH OCYILECTBIISETCS JONOJHUTENbHAS MOAJIEP/KKA NPENoJaBaHus ThIOTOPAMHU, IICHXO-
JIOTaMH, COLIMATIbHBIMU pa0OTHUKAMU, IPOLIEIIINMH TOATOTOBKY aCCUCTEHTAMHU.

B cooTBeTcTBHM C METOAMYECKHMMHU peKoMeHaanusMu MunoOpuayku PO (yTB. 8 ampenst
2014 r. N AK-44/05BH) B Kypce MpEIoJIaraeTcs MCIOIb30BaTh COIMAIbHO-aKTHUBHBIE U Pe-
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(ieKCUBHBIE METO/AbI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIBTYPHON peabuIuTaluU C 1IeNIbI0 OKa3a-
HUS TIOMOIIM B YCTAHOBJICHUHU TOJHOIIEHHBIX MEXIMYHOCTHBIX OTHOIIEHHUH C JPYTUMH CTYICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyJeHueckoi rpymme. [lonbop u
pa3paboTka yuyeOHBIX MAaTEepPHAaJIOB MPOU3BOAATCS C YUETOM IPEIOCTABICHUS MaTepuaia B pas-
JUYHBIX (opMax: ayAualbHOM, BHU3YyalbHOW, C HCIOJIB30BAHHUEM CIICHHUATIbHBIX TEXHHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuruinHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCHOIb30BaHUEM CPEICTB
0o0yuyeHHs OOIIEro M CIENUAIbHOTO Ha3HAYeHUs (TIEPCOHAIBHOTO U KOJJIEKTUBHOTO MCIOIb30-
BaHus1). MarepualbHO-TEXHUYECKOe oOecliedeHre npeaycMaTpUBaeT MPUCIOCOOICHUE ayUTO-
puit k Hyxaam jun ¢ OB3.

®dopma npoBeACHUs aTTECTAllMK JIJISl CTYJCHTOB-WHBAJINI0B YCTAHABIUBACTCS C YYETOM
WHANBUIYAIBHBIX TICUX0opu3ndeckux ocodeHnocreit. s crynentoB ¢ OB3 mpemycmarpuBaer-
csl 1oCcTyIHas (hopMa MpeloCTaBlIeHUs 3aJaHIIl OLIEHOYHBIX CPEACTB, & UMEHHO:

- B TMEYAaTHOW WM DJIEKTPOHHOH ¢opMme (Ui JIMI € HApYIIEHUSMH OIOPHO-
JBUTATEIBHOTO alapaTta);

- B Me4aTHOM (popMe WM AIIEKTPOHHOH (POopME C yBETHUECHHBIM IIPHUPTOM B KOHTPACTHO-
CTBIO (7151 JIULI C HAPYIICHUSIMU CIIyXa, PeUH, 3pCHHUs);

- METOJIOM YTEHHSI aCCHCTEHTOM 3aJaHus BCIYX (IS JIUIL C HAPYIICHUSIMU 3PEHUS ).

CryneHTaM ¢ WHBaJIMAHOCTHIO YBEIMYMBAETCS BPEMsl Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbBHBIE BONPOCHL. [IJIsi TaKUX CTYJEHTOB MPEAyCMaTPHUBACTCS NOCTyMHAs (HopMa MpeaocTaB-
JICHUs] OTBETOB Ha 3a/1aHusl, 8 UMEHHO:

- IUCbMEHHO Ha OyMare wix HabOpoM OTBETOB Ha KOMIIbIOTEpE (IJIsl JIUL C HAPYIIECHUS-
MU CIlyXa, peuHn);

- BBIOOPOM OTBETAa U3 BO3MOKHBIX BAPUAHTOB C MCIOJIB30BAHUEM YCIYT aCCUCTEHTa (st
JIUI] C HApYUICHUSIMH OMOPHO-BUTATENLHOTO aliapara);

- YCTHO (AJIs1 JIUI] C HAPYIICHUSIMHA 3PEHHS, OTTIOPHO-ABUTATEIHFHOTO aIapara).

ITpu HEOOXOAUMOCTH A1l 00YUAIOIIMXCS ¢ MHBAIMIHOCTBIO MPOIIelypa OLIEHUBAHUS pe-
3yJIbTaTOB 00yUEHUS MOXKET MPOBOAUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/J OIEHOYHbBIX CPEACTB

o IMCIOMIIJIMHE

«XUMHUD»

HanpaBneHHe IIOATrOTOBKH

27.03.04 YnpaieHue B TEXHUYECKUX CUCTEMAaxX

Hampasiiennocts (mpodmiie) oOpa3oBareib-
HOM MPOTrpaMMbI

ABTOMaTI/ISaHI/Iﬂ N YIOPaBJICHHUC TEXHOJOTHUYC-
CKHUMHU ITpoHecCcCaMu

KBanudukanus BeITyCKHUKA

bakanasp

['ox Hayana MoAroToBKH (M0 y4eOHOMY IIa-
Hy)

2021

®opma o0yueHus

Ounas popma

TexHonorus 00y4eHust

TpaguuroHHas

Kypc CemecTtp

TpyroemMKoCTb, 3.€.

1 1

3

Bua npomexxyTouHOM arrectanuu

O6CCHC‘II/IB3.IOH_ICG noapa3acyiCHUC

3auéT

Kadenpa «XuMust 1 XUMAYECKHE TEXHOJIOTHI
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1 IlepedeHb MIAHMPYEMbIX Pe3yJbTATOB 00y4eHHUS MO JUCHHMILUIUHE (MOIYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM IO0CTUKEHUSI KOMIIEeTeH M i

Tabmuua 1 — KomnereHIMyu 1 HHAUKATOPBI UX JTOCTUKECHUS

Ko n HaumMeHoBaHuE KOM-
METCHIINU

Nunukatopel 1OCTHXKEHUS

[Inanupyemsle pe3yabTaThl 00yueHUs
110 JUCLUIUINHE

Ob6memnpodeccnoHanbHbIC

OIIK-1 CnocobeH aHanu-
3UPOBATH 33/1a4u Mpodec-
CUOHAJILHOM NIeATEeILHOCTH
Ha OCHOBE IOJIOKEHHUH, 3a-
KOHOB M METOJ0B B 00JIa-
CTH €CTECTBEHHBIX HayK U
MaTEMAaTHKHU

OIIK-1.1 3naer ¢pynna-
MEHTAJIbHBIC 3aKOHBI TIPH-
POJIBI, OCHOBHBIE (hr3HYe-
CKHE U MaTeMaTHYECKUe
3aKOHBI

OIIK-1.2 Ymeer npume-
HATh (PU3HUECKUE 3aKOHBI
U MaTeMaTU4YECKUEe METO-
Jbl J171s1 aHaIM3a 3a1a4
TEOPETHUUECKOI0 U MpHU-
KJIQJIHOTO XapakTepa
OIIK-1.3

Brnageer HaBbIkamMu Hc-
10JIb30BaHUS 3HaHUHU (u-
3UKH 1 MaTeMaTUKU TIpU
aHann3e nNpogeccuoHaIb-
HBIX 33724

3HAaeT OCHOBHLIC 3aKOHBLI M ITOHSATHS
oOmmeld XMMHUHU, XUMHUYECKOH TEpMO-
JTUHAMUKA W KUHETHKH, IPOLIECCOB
TUAPOJIN3a, AJICKTPOJIN3a, JJIEKTPO-
XUMHYECKON KOPPO3HH.

YmMmeer paboraTh € NEPUOIUYECKON
CHCTEMOW XUMHYECKUX 3JIECMCHTOB
HO.. MenneneeBa, Tabmureit pac-
TBOPUMOCTH KHCJIOT, OCHOBaHUH U
COJIEH; pellaTh pPacyeTHbIE U DKCIIe-
pPUMEHTAIIbHBIC 3aJ[a4; AHAIHU3HPO-
BaTb YpPaBHCHHA MNPOTCKAOMIUX XH-
MHYECKUX PEAKIIHH.

BnaﬂeeT METOJaMHU aHaJIM3a IpOoLeC-
COB XHUMHUYECKOI TEPMOJUHAMUKHU,
KWHCTUKH, TUAPOJIM3a, SJICKTPOJIN3a.

Tab6muma 2 — [TaciopT doHIa OIEHOYHBIX CPEJICTB

KonTtpoaunpyembie dopmupyemast HanmenoBanue
IHoxa3zaTenu oneH-
pasaeJibl (TeMbl) KOMIIeTEeHI U OLICHOYHOI'0 .
AUCHHUILIMHBI cpeacTBa
l. OCHOBHBIE TIOHATHA U OIIK-1 1. JlaGoparopHas | 1. Brimonnenue
3aKOHBI XUMUU pabota Nel-7 nabopaTOpHBIX  pa-

2. Crpoenue BeniecTBa

3. OCHOBHEBIE

MCPHOCTH XHUMHUYCCKUX pPCaAK-

1005071

4. PactBoppl u npyrue
JIACTIEPCHBIE CUCTEMBI

5. DIIEKTPOXUMHUYECKHUE
IIPOLIECCHI

6. DNeMEeHThl KauyeCTBEH-
HOTO ¥  KOJMYECTBEHHOIO
aHajam3a

7. BricokOoMoOneKysipHbIE

3aKOHO-

2.

IIpaxTrueckas
pabota Nel-8
KonrponsHas pabora

00T, HaIW4Hhe 3amu-
ceil B 1abopaTopHOM
JKypHajle,  YCTHBIU
OIIPOC 110 TeMe

2. Brimonnenue
MPAKTHYECKUX 3a/1a-
HUH, HaJIM4YUE KOH-
CTIEKTa IO TEME

3. KonTponbHas
pabota mpoBOAUTCS
B Yachl BHEAyAUTOP-
HOW pabotbl. OO0y-
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COCOAMHCHU A

yaromuecss I0Jy4a-
0T  3afaHus I
IIPOBEPKU  YCBOEHUS
MIPOMJIECHHOIO0 Mare-
puana. OueHuBaercs
IIPaBWIBHOCTb  pe-
ILICHHUS.

2 MeToauveckne MaTepHaJIbl, ONPeIess0lHe MPoue1ypPbl OLleHUBAHUS 3HAHMIA,
YMeHUil, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH, XapaKTepu3yoiiue npouecc popmMupo-
BaHMs KOMIIeTeHIUil

Metoanyeckre MaTepualbl, ONPECIISIONIMe MPOIeIyphl OIICHUBAHUS 3HAHUM, YMCHHUH,
HABBIKOB W (WJIH) OIBITA JICATEIHHOCTH, MIPEICTABICHBI B BUJIC TEXHOJIOTHUECKON KapThl TUCIIN-
IJIMHBI (Tabsuma 3).

Tabmuua 3 — TexHoJormyecKas KapTa

IIpomexyTounasi arrecranusi B popme 3auer ¢ oeHKOI

HaunmeHnoBanue Cpoku Ikana ouenu- Kpurepun
OLICHOYHOI'0 CPeICTBa BBIIIOJIHECHH S BaHMS OLICHUBAHUSA
1 cemectp

1. JlaGopaTtopHnas pabota

CXKCHCACIBHO

10 GamnoB * 7
pabor

Brimonnenue - 2
OaymoB/pabora,
oopmienue
1a00paToOpHOTO
KypHaima - 2
6amtoB/pabora,
yCTHas 3alura
(mo Bompocam) 6
0asioB.
OuenuBaercs
BJIaJICHUE MaTe-
puaioM, ero cu-
CTEMHOE OCBOE-
HUE, CIIOCO0-
HOCTh  TpUMe-
HATh  HY)XHBIC
3HaHUS, HABBIKH
U yMEHHUs IIpH
aHanu3e  Ipo-
OJIEMHBIX CHTY-
aluun.

2. [TpakTuyeckas padora

CXKCHECACIBHO

10 6annoB * 8
pabot

OneHuBaeTcs

BJaJICHUE Mare-
puaigoM, ero CH-
CTEMHOE OCBOE-

HHE, CIT0C00-
HOCTh  TMpUMe-
HATHb HYXHBIC

3HaHUS, HABBIKU
U YMEHHS I@pHU
pELICHUN TpaK-
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HauMeHoBaHue Cpoxu Ilxana ouenn- Kpurepun
OLIECHOYHOI0 CpPe/ICTBA BbINOJIHEHUS BaHMA OLICHUBAHUS
TUYECKUX 3aja-
HHI. bamnsl
YMEHbILAITCS
MIPONOPIIHO-
HAJIbHO MPOLEH-
Ty TpPaBUIBHO-
CTH pEIICHHUSL.

3. KoHnTtposbhas padota 16 nenens 100 6amnoB I[paBunbHOE
pelieHue 3aaay
(20 6an-
JIOB/3a/1a4a).
bamner  ymeHs-
IalTCcsl  Mpo-
HOPIIMOHAIIEHO
IPOLEHTY Ipa-
BUJIIBHOCTH  pe-
IICHHUS.

HNTOI'O: - 250 oGauos -
Kputepuu oneHku pe3yibTaToB 00y4eHUsI 10 AUCUUILIMHE:
0 — 59 % or MakcUMaJabHO BO3MOYKHOW CyMMBbI OajIoOB — «HEYJOBJIETBOPUTEIHLHO»
(HEOCTAaTOYHBIN YPOBEHB JJIsl IPOMEXYTOYHOW aTTECTAlUH 110 IUCIHUILIHHE);
60 — 74 % oOT MakCUMalbHO BO3MOXXHOW CYMMBI OaJlJIOB — «YyJOBJIETBOPUTEIHLHO
(moporoBbli (MUHUMAJBHBIN) YPOBEHb);
75 — 89 % 0T MakCUMaJIbHO BO3MOXHOW CyMMBI 0aJUIOB — «XOPOLIO» (CPEIHUN YPOBEHD);
90 — 100 % ot MakcuManbHO BO3MOKHOM CyMMbI 0ajlIOB — «OTJIMYHO» (BBICOKUH (MaKCH-
MaJIbHBIN) YPOBEHb)

3 TunoBble KOHTPOJIbHbIE 32/IaHUS MJIM HHbIE MaTepHaJibl, HEOOXOAUMBIE 1JIsl
OLICHKH 3HAHWH, YMECHHH, HABBIKOB M (MJIM) ONBITA eSAITEIbHOCTH, XapaKTePHU3yI0LHe
npouecc popMUPOBAHUSI KOMIIETEHIIHIl B X0/le 0CBOEHHS 00pa30BaTeIbHOI IPOrpaMMBbl

3.1 3aganus 1J1s TEKYLEro KOHTPOJS yCIeBaeMOCTH

KOHTPOJIBHASA PABOTA
Bapuant Nel

1. OnpenenuTe KOJMYECTBO BEIIECTBA HKBUBAJIEHTA U MOJISIPHYIO MacCy SKBHBAJIEHTOB (hoC-
dopa, kuciopona u 6poma B coenuHeHusix PHi, H.O, HBr.

2. Hanumure 37eKTpOHHBIE (POPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAIKOBHIMH HOMepamMu 9 u
28. IlokaxuTe pacnpenelieHUue 3JEMEHTOB 3THUX aTOMOB IO KBAaHTOBBIM sueiikam. K kakomy
ANIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXK/IbIH U3 3TUX 3JIEMEHTOB?

3. Ucxons w3 MOJOKEHUs TepMaHusl U TEXHEIUs B MEPUOJUYECKON CHCTEME, COCTaBbTE
dbopMyIbl MeTa- U OPTOrEPMaHUEBON KUCIOT, M OKCHJA TEXHEIUs, OTBEYAIOIINE WX BBICIICH
cTenieHu okucieHus. M3o0paszure Gopmysasl ITUX COEUHEHHUM rpaduyuecKy.

4. BoluucinuTe KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIACIUTCS NpHU BoccTaHOBIeHUH Fex O3 me-
TaJUTMYECKUM ATFOMHUHUEM, eciTi Obu1o morydeHo 335,1 T xenesa.

5. Beraucaute ﬂ.Gggg CIEAYIONINX PEaKIIMIL:

A) 2NaF«) + Clar) = 2NaCl) + Faq

6)PbO2x) + 2Znk) = Pbr) + 2ZnOx)

Mo>kHO 71 TOSTy4HTh PTOP 1O peakuu (a) u BoccTaHOBUTH PbO; imakoM 1o peakiuu (0).
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6. OKHCIIEHUE CEPBI U €€ TUOKCH]Ia MPOTEKAET MO0 YPABHEHUSIM:

a) S) T O2 = SO2(v);

0) 2SOy + O2 = 2S03(p).

Kak m3MeHUTCSI CKOPOCTh ITHX PEaKINii, €clii 00BEMBI KXKIOW U3 CUCTEM YMEHBIITUTH B Ye-
ThIpE pa3a?

7. BbruncnuTe MOJSPHYIO KOHLEHTPALMIO U MOJSIPHYK KOHLEHTpaluio 3kBuBaneHTa 20%-
HOTO PAacTBOPA XJIOPHAA KaIbIUs MIOTHOCTHIO 1,178 T/em?.

8. CocTaBbTe MOHHO-MOJIEKYJIIPHOE U MOJIEKYJISIPHOE YPaBHEHUS I'MIPOJIN3a, IPOUCXOAIIIE-
ro npu cmemmBaHuu pacTBopoB KoS u CrCls. Kaxknas U3 B3STBIX COJICH THIPOIU3YETCs HEoOpa-
THUMO JI0 KOHIIa C 00pa30BaHUEM COOTBETCTBYIOIIMX OCHOBAHUS U KUCIIOTHI.

Bapuant Ne2

1. Peakiiuu BhIpa)karOTCA CXEMaMU:

P+HIO;3; + H,O = H3PO4 + HI
H>S + Cl; + H20 = H2SO4 + HCI

CocraBbTe 3JCKTPOHHBIC ypaBHEHUs. PaccraBbre KOA(P(UIMEHTH B YPaBHEHUSIX PCAKITHI.
JIis KaXI0¥ peakluy yKa)XHUTe, KaKoe BEIIeCTBO SBJISETCS OKHCIUTENIEM, KaKOe — BOCCTaHOBH-
TEJIeM; KaKO€ BEIIECTBO OKHUCIISETCS, KAKOE — BOCCTAHABIIMBACTCSI.

2. VYBeNIUYUTCS, YMEHBIIUTCS WM OCTaHETCs 0e3 M3MEHEHUs Macca IIMHKOBOW IUIAaCTUHKU
npu B3auMoeicTBIH ee ¢ pactBopamu: a) CuSO4; 6) MgSOs; B) Pb(NO3)2? [Touemy? CoctaBb-
T€ 3JIEKTPOHHBIE U MOJICKYJISIPHBIE YPAaBHEHHS COOTBETCTBYIOLIUX PEAKIUH.

3. CocTaBbTe CXeMy TaJIbBAHHMYECKOTO JIEMEHTA, B OCHOBE KOTOPOTO JICKUT PEAKIIHSI, IIPO-
TEKaloIas Mo ypaBHEHUIO

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

Hanummre 31eKTpoHHBIE YpaBHEHUS aHOAHOTO M KaTOAHOTO mporieccoB. Beruncnute 3/C
3TOro 3meMenTa, eciu [Ni2'] = 0,01 moms/n, [Pb**] = 0,0001 momns/n. OtBeT: 0,064 B.

4. Kakue conmu oOycCNaBiIMBAIOT >KECTKOCTh MPUPOIHON BOAbI? Kakyro >KeCTKOCTh BOIBI
Ha3bIBAIOT KapOOHATHOM, HekapOoHaTHOHM? Kak MOXXHO yCTpaHUTh KapOOHATHYIO, HEKapOOHAT-
HYIO J)KeCTKOCTh? Hamuimmre ypaBHEHHs] COOTBETCTBYIOIINX PEAKITHIA.

5. IlomumepoM Kakoro HEMpEeeNbHOIO YIJIEBOAOPOJA SBISIETCS HATypalbHBIA Kayudyk?
Hanummre cTpykTypHYyI0 (hopMyIty 3TOro yrieBoaoponaa. Kak Ha3pIBalOT mpoiiecc mpeBpalieHus
Kay4yka B pe3uHy? UeM 1o CTPOCHHUIO U CBOMCTBAM pa3MdaloTCs KaydyK H pe3nHa?

Bapuant 3
1. BoccTaHoBieHne 0JHOrO U3 OKCHIOB JKejle3a UAET 10 CXEME:

Fe304(x) + Siw) — Few) + SiO2x). Bo3MoxkeH 1 3TOT npoliecc nNpu CTaHAapTHBIX ycnoBusx? OT-
BET MMOATBEPIUTH PACUETOM.

A H%os, xJI5k/MOITB S%9s, JIsx/MONB
Fe3040 -1117,7 151,46
Si) - 18,82
Fe(K) - 27
SiO2 -859.4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -7772,8.
2. [Tpu cmemmBaHuK 2 MOJIb BEIIECTBAa A ¢ 2 MOJIb BelllecTBa B B HEKOTOpOM 00beMe K MO-

MEHTY HACTyIUICHUS paBHOBecHsl B oOpatumoint cucteme 2A + 2B +— 4] obGpazoBanock 1,6
MoJIb BemectBa [[. Uemy paBHa kKoHCTaHTa paBHOBeCHsA? OTBET MOATBEPAUTH PACUETOM.
1) 0,316; 2) 3,16; 3) 2,03; 4) 1,25.
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3. Kakoit 06vem rasza Beigenutcs, ecnu k 400 mu pactBopa LiOH, tutp kxoTtoporo paBeH
0,0024 r/mn 6buta 1o6aBeHa cob (NH4)2CO3. OTBET MOATBEPIUTH PACUECTOM.

1) 12,6m1; 2) 0,9611; 3) 21,5m; 4) 0,89611.

4. ['maponnsy noaBepraroTes coau

1. ZnCly; 2. Cs2CO0Os3; 3. FeBrs; 4. CaBro.

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

VYka3arh npaBUIbHBIN OTBET YpaBHEHUS pEeaKIMU FHAPOIIU3A.

1) ZnCl; + HO —- ZnOHCI1+ HCl  pH =7,
2) Cs2CO3 + H20 — CsOH + H,CO3  pH>7;
3) FeBr; + H0O — FeOHBr, + HBr  pH<7;
4) CaBr; + HO — CaOHBr + HBr  pH>7.

quy PaBHA SKBHUBAJICHTHAs MaccCa CEPbl B COCAMHCHUAX!
. NaxSOs3; 2. Cr2(S04)3; 3. (NH4)2S; 4. H>S.
1) 16; 2) 5,3; 3) 8; 4) 8.

OTBeT NOATBEPIUTH PACUETOM.
Bapuanr 4

1. Umeerca I'D Sn - 107 r-uon/n Sn*? // [H'] = 102 r-uon/n /Ha, Pt
Uemy paBna Benmmunna 2J[C TaKOFCT anemeHTa? OTBET MOATBEPIUTH PACUECTOM.

1) 0,1105B; 2) 0,169B,; 3) 0,405B; 4) 0,287B.
2. VYka3zarh NpaBUIIBLHBIN OTBET IS MPOIIECCOB HA 3JEKTpoaax mpu padore ['D u3 Bompoca
Ne 1

1) SnA(-):Sn"?-2 é — Sn**
Pt Ha K (4) : 2HO +2 € —> Ha + 201
2)  SnA(-):Sn’-2 e — Sn*?
PLHL K (+): 2H  +2 € — Hy
3)  PLH2A(-):2H0-4 € — O+ 4H*
SnK(+):Sn+2+2é — Sn
4 PLHA():2H +2€ > H

SnK(+):Sn-2€ — Sn™?
3. [Touemy atmMochepHast KOppo3us SABISAETCS dIEKTPOXUMHIECKON KOPPO3UEH METaIoB?

1) Tak kak Mertaimi KoHTakTupyeT ¢ napamu H>O Bo3ayxa;
2) Tak Kak MeTasul KOHTAKTUPYET C KUCIOPOJOM BO31yXa;
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3) Tak kak MeTal KOHTaKTHPYET C AJIEKTPOJIUTOM OOpa30BaHHBIM IPU B3aUMOCHCTBUHU
YTIJIEKUCIIOTO Ta3a C BIarou;

4) Tak kaK MeTanI KOHTAaKTUPYET C OKUCIIUTENIEM U AIEKTPOIUTOM.

4. Wznenue u3 Ti ¢ 3aKiIenKoil U3 MacCHBHPOBAHHOW CTalM, HaXOAMTCS B MOPCKOH BOJE.

E1i"/mi = +0,10B; Ere ke = +0,17B. YKa3aTh npaBUIbHEI OTBET HIEKTPOAHBIX TIPOIECCOB.
1) TiA(-):Ti—»Ti+2+2é
FeK(+):0,+4 é + 2H,0 — 40H"
2) TiA(-):Ti—»Ti+2+2é
FeK(+):2H" +2 é — H»
3) FeA(—):Fe—>Fe+2+2é
TiK(+):02+4 é + 2H>0 — 40H
4) FeA(-):Fe—»Fe+2+2é
TiK(+):2H +2 é — Ha
5. Wznenne u3 Ti ¢ 3akienkoil U3 macCUBUPOBAHHOW cTanu, HaxoauTcs B pactBope LiCl.
E1i"/mi = -1,63B; Ere /e = -0,35B. Yka3aTh NpaBUIILHBINA OTBET 2IEKTPOTHBIX MPOIIECCOB.
1) TiA(—):Ti—>Ti*2+2é
FeK(+):2H" +2 é — H»
2) TiA(-):Ti—»Ti+2+2é
FeK(+):0.+4 é + 2H,0 — 40H"
3) FeA(-):Fe—»Fe+2+2é
TiK(+):2H +2 é — Ho
4) FeA(-):Fe—>Fe+2+2é

TiK (+): 02 +4 € +2H,0 — 40H"

6. B kakoii cpeze BeIroIHEE UCTIOIB30BaTh KOHTAKT Fe/Ti (cMoTpu Bompockr 4, 5)
1) B mopckoii, Tak kak 9JIC MeHble.

2) B pacrBope LiCl, Tak xak 3/1C meHbl1Ie.

3) B mopckoii, Tak kak DJIC umeer 6oJbliiee 3HaUYEHHE.

4) B pacrtBope LiCl, Tak xak 3/1C umeeT Oomnbliiee 3HaUCHHE.

OTBeT MOATBEPAUTE PEIICHUEM.



20

7. PaccraButh K03 PUITEHTH METOAOM AJIEKTPOHHOTO OajaHca:
K2Cr207 + HCl — KCl + CrCl; + Cl2 + H20. Ykazars cymmapHoe 3HaueHue KodppuuueHTa s
MpaBoOM YacTH:

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

OTBeT NOATBEPAUTH PEUICHUEM.

8. VYka3arh npaBUIbHBIM OTBET MY oxucanrens U3 Bompoca Ne 6 (OTBET MOATBEPAUTH PELICHU-
eM)

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



