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1 BBenenue

PaGouas nporpamma 1 HOHJ OLIEHOUYHBIX CPEJCTB ITUCHUIUIMHBI « XUMUSD COCTABJICHbI B
COOTBETCTBUH C TpeOOBaHMAMHU (heAepabHOTO TOCYJAPCTBEHHOIO 00pa30BaTEeILHOTO CTaHap-
Ta, YTBEPKACHHOTO NpukazoM MunHoOpHayku Poccutickoii ®eneparnuu ot 28.02.2018 Ne 144, u
OCHOBHOHM TpodecCHOoHAIBHOM 00pa30BaTebHOW MPOTrpaMMbl MOJITOTOBKH «JIEKTpOCHAOXKe-
HUE» I10 HaNpaBieHUIO NOoAr0TOBKH «13.03.02 DyieKTpo3HEPreTHKa U SIECKTPOTEXHUKAY.

3amaun
IUIAHEL

HaXOI[I/ITB OIITUMAJIBHBIC YCIIOBUA JJIA MPOTCKAHUA XUMHUYCCKUX ITPOLEC-
COB; OIMMCBIBATb XUMHN3M OCHOBHBIX XUMHWYCCKUX NPOUCCCOB; OBJIAACTH
InmpueMaM U METOJUKAMU PCHICHNUA KOHKPETHBIX 3aJiad U3 Pa3/IM4YHbIX pa3-
ACJIOB XUMHHU, BBISABJIATH B3aUMOCBA3U MCIKAY OTACIbHBIMU XUMHUYCCKUMU
npoueccaMu.

JIUCIIU-

OcHOBHBIE pa3zjie-
Jbl / TEMBI IHC-
UIUIMHBI

Texnuka 6e30mMacHOCTH, OXpaHa TPyia
OcHOBHbIE OHATHUSA U 3aKOHBI XUMHH
CrtpoeHue BeliecTBa

OcCHOBHBIE 32aKOHOMEPHOCTH ITPOTEKAHNS XUMUYECKUX PEAKIIUH,
PactBOpEI M pyrue qucnepcHsle CUCTEMBI
DNEKTPOXUMHUYECKHE ITPOLECCHI
DNeMEHTHI KaYeCTBEHHOI'O M KOJIMYECTBEHHOI'O aHAJIN3a
BpIicOKOMONEKYIAPHBIE COCTUHEHUS
[IpomexxyTounas arrecranus

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00YYCHHS 10 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMHU 1I0CTHKEHHUS KOMIIeTeH M

[Ipouiecc n3yyeHHs] OUCHUILTUHBI «XUMHUS» HaIpaBlieH Ha (GOPMUPOBAHUE CIIEAYIOUINX
komrieteHuit B cootBeTcTBUU ¢ ®I'OC BO u ocHOBHOI 00pa3zoBaTenbHOM mporpammoit (Tad-

muna 1):

Tabmauna 1 — KoMnereHIMM 1 MHANKATOPBI UX TOCTUKEHUS

Kon 1 HauMeHOBaHNE KOMIIE-
TEHIINHU

I/IHI[I/IKaTOpI)I JAOCTHIKC-
HUA

[Tnanupyemble pe3yabTaThl 00yue-
HUS 10 JUCLUILINHE

O6menpodeccrnonanbHbIE

OIIK-3 CniocobeH mpuMeHsITh
COOTBETCTBYIOIIUI (PU3HKO-
MaTeMaTU4YECKUi ammnapar,
METO/IbI aHAJIN3a U MOJETUPO-
BaHUs, TEOPETUUYECKOTO U IKC-
NEPUMEHTAJIBHOTO HCCIIEI0Ba-
HUS TIPU pellieHuu npodeccu-
OHAJIBHBIX 3324

OIIK-3.1 3naer pynna-
MEHTaJIbHbIE 3aKOHBI
MIPUPOIBI, OCHOBHBIE
¢dusnveckue U MaTemMa-
TUYECKHE 3aKOHBI
OIIK-3.2 Ymeer npume-
HATH (PU3UYECKUE 3aKO-
Hbl U MaTeMaTH4YeCcKHe
METOJBI JUTS PEIICHHS
3aJ1a4 TEOPETUYECKOTo U
IPUKIIQJHOTO Xapakrepa

3HaeT OCHOBHBIE 3aKOHBI U TTOHSITHUS
o01ieit XuMUM, XMMUYECKOH TepMO-
JTUHAMUKHU U KHHETHUKH, IPOIIECCOB
TUIPOJIN3a, DIEKTPOIN3A, dIEKTPO-
XUMHYECKOW KOPPO3HH.

YnMmeeT paboTaTh C MEPUOTUIECKOM
CHUCTEMOUN XMMUYECKUX IJIEMEHTOB
J.W1. MenneneeBa; Tabmureii pac-
TBOPUMOCTH KHCJIOT, OCHOBAaHHUH U
COJIEH; pelaTh PaCYETHbIE U IKCIIE-
PUMEHTAJIbHBIE 3aJ]a4H; aHAITHU3UPO-
BaTh YPaBHEHUSI MPOTEKAIOMINX XU-
MHYECKHUX PEAKIUM.




OIIK-3.3 Bnaneet Bnaneer merogamu aHanu3za npo-
HaBBIKAMU HCIIOJIB30Ba- IIECCOB XI/IMI/I‘-ICCKOI\/11 TepMOI[I/IHa-
HUS 3HAaHUH QU3HKU U MUKH, KHHETUKH, THUAPOJIN3a, DJICK-

MaTEMaTHKU MpHU pele- | TPoau3a.
HUM [TPAKTUYECKUX 3a-
Jad

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

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

JucuumiuHa BXOAUT B cocTaB Oioka 1 «/lucuuruiveel (MOAyIH)» U OTHOCUTCS K 0a3o-
BOW YaCTH.

3HaHUS, YMEHUS U HaBBIKU, COOPMUPOBAHHBIE MPH HU3YUYCHUH TUCIUILIUHBI «XUMHI,
OyIyT BOCTpEOOBAHBI MPHU H3YUYCHUH IMOCICAYIOMUX TUCHUILINH: «Du3nkay, «DIEKTPOHUKAY,
«Teopust BepossTHOCTEN U MaTeMaTUYECKas CTAaTUCTUKA», « TexHnuueckas MexaHuka», « Teopetu-
YECKUE OCHOBBI AICKTPOTEXHUKI», «Hae)KHOCTh M KaU4eCTBO AIEKTPOCHAOKEHUS.

JucuumnnuHa « XuMUs» B paMKaxX BOCIHUTATENbHOM pabOThl HampaBieHa Ha GOpMUPOBa-
HUE Yy 00yYaronIuXxcsi aKTUBHOM Ipak/IaHCKOM MO3UIIMU, YBAXXCHHS K IpaBaM U cB0OOJaM 4eso-
BEKa, 3HAHUS MPABOBBIX OCHOB U 3aKOHOB, BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHUS
apryMEHTHUPOBaTh, CAMOCTOSITEIBHO MBICIUTh, PAa3BUBACT TBOPUYECTBO, MPO(PECCHOHAIBHBIC
YMEHHUS WIA TBOPYECKU PAa3BUTON JIMYHOCTU, CUCTEMbl OCO3HAHHBIX 3HAHWUW, OTBETCTBEHHOCTH
3a BBIMOJHEHUE YUeOHO-TIPOU3BOICTBEHHBIX 3aJJaHUM U T.JI.

4 O0beM AUCHUNIMHBI (MOAYJIS) B 324eTHBIX €IMHMLAX C YKa3aHHEM KOJIN4YeCTBA
aKaJeMH4YeCKHX YaCcOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4alomuxcs ¢ npenojaaBa-
Tes1eM (10 BHAaM Y4eOHBIX 3aHATHIT) M HA CAMOCTOATEIbHYI0 padoTy 00y4aromuxcst

O6m1ast TpyA0€MKOCTh (00HEM) TUCIUIUIMHBI COCTaBIET 3 3.€., 108 akaj. yac.
Pacnipenenenne oobeMa AUCHUILTUHBI (MOYIIs) TIO BUJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIeHO B Tabnure 2.

Tabauna 2 — O6beM JUCHUIUIMHBI (MOYJISI) IO BUJIaM YYEOHBIX 3aHSTHI

O0BeM QUCIHATUTHHEI Bcero akagemu-
YEeCKHUX YacoB

OO0mmast TpyA0€MKOCTh TUCITUTUTHHBI 108

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

B ToM uncie:

3aHATUSA JEeKIUOHHOr0 THNA (JIEKIMHU U UHbIe y4eOHBbIE 3aHATHS, IIPEIy- 16
CMaTpHBAIOIME NMPEUMYIIECTBEHHYIO Mepenavy ydeOHoH MHpOopMaLuu re-
JarorMyecKuMu pabOTHUKAMH )

3aHATHS CEMHHAPCKOTO TUMAa (CEMUHApBI, IPAKTHYCCKHUE 3aHATHS, TPaK- 32
TUKYMBI, JJa0opaTopHbIe PabOThl, KOJUIOKBHYMbI M WHBIC aHAJIOTUYHBIC 3a-
HATHUS)

CamocTtosiTeibHAass padoTa 00y4aromuXcsl U KOHTAKTHAas padoTa, BKIIO- 60




yaromiasi TPyNIoBble KOHCYJIbTAallMU, WHAMBUAYaAIbHYIO paboTy oOyuaro-
IMXCSl C MpenojaaBaTesisiMi (B TOM 4YHCIIE WHIUBUIyaJIbHbIE KOHCYJIbTa-
I[MH); B3aUMOJICUCTBUE B AJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHON

cpeze By3a

[TpomexyTouHas aTTecTanus ooydaromuxcs — 3auét

5 Coaepxkanue TUCHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX 4YacOB M BUIOB y4eOHOI

padoThbI

Tabnuua 3 — CtpykTypa U coepkaHue JUCUUIUIMHBI (MOAYJIs)

HanmeHoBaHUe pa3esioB, TEM U
Co/Iep)KaHue MaTeprasa

Bunbl yueOHOI paboThI, BKITIOUYAsi CAMOCTOSITENIbHYIO pado-
Ty 0OYYaroIIMXCs U TPYIOSMKOCTD (B 4acax)

KonTaktHas padora nmpenogaBatens ¢ ooyyatou- | CPC
MUCS
Jlexumu | Cemunapckue (npak- | JlabopaTopHbie
TUYECKHE 3aHSITHSI) 3aHSTUS
TexHuka 0e30MaCHOCTH, OXpaHa TPyAa
Texnuka 0e30MacHOCTH, OXpPaHa 2
TpyAa
OcHOBHbIE MOHATHS U 32AKOHbI XUMHUH
OcCHOBHbBIE IOHATHS H 32AKOHBI 2 2 2 10
XUMHH
CTtpoenue BemiecTBa
CTtpoeHue BeulecTBa 2 2 2 10
OCHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUSA XUMHU-YECKUX PeaKIuii
OCHOBHBIE 3aKOHOMEPHOCTH 3 3 2 10
NPOTEKAHUSI XUMHYECKHX pe-
aKuui
PacTBopbI U Apyrue qucnepcHbie CUCTEMbI
PacTrBopsI u Apyrue qucnepc- 2 2 2 10
Hbl€ CHCTEMBI
JIEKTPOXMMHYECKH e PO eCcChI
JIEKTPOXHMHUYECKHE MPOLecChI 3 3 2 8
DJIeMeHThI Ka4eCTBEHHOI0 M KOJINYeCTBEHHOI0 aHAJIHN3A
DJIeMeHThI Ka4eCTBEHHOI0 U 2 2 2 6

KOJHUYECCTBCHHOI'0O aHAJIN3Aa




BbicokomoiekyasipHbIe COeJUHEHHS

BbicokomoiekyIsipHbIe cOeqU- 2 2 2 6
HeHHUsl

IIpomeskyTOoUHAsI aTTecTALMS

HUTOI'O no aucuuminfe 16 16 16 60

6 BueaynuTopHasi caMoCTOsITeIbHASI Pa00Ta 00y4YaIOIIMXCS M0 AUCHHUILINHE (MOTY-
JI10)

[Ipu nnaHupoBaHUM CaMOCTOSATEIBLHON PadOThl CTYAEHTY PEKOMEH]IYETCS PYKOBOJICTBO-
BaThCs CJIEAYIOIIUM paclpeiesieHueM 4acoB Ha CaMOCTOATENbHYIO paboTy (Tabmuina 4):

Tabnuua 4 — Pekomenryemoe pacipeesieHle 4acoB Ha CaMOCTOSATENbHYIO paboTy

KoMnoHeHTBI caMOCTOATEIbHOI PadoThI KosauvecTBO 4acoB
N3ydeHne TeopeTHueCcKUX pa3AeaoB TUCHUIIIMHbI 20
BrImostHeHHe OoTYeTa M MOATOTOBKA K 3amuTe j1ab.pad. 28
Brinonnenne otuera u moAroroBka K 3amure PI'P 12

7 OueHoYHbIE CPeICTBA IJIS NPOBEACHUS TEKYLIEero KOHTPOJISI M MPOMeKYTOYHOMI
arrecTalMy 00y4aOIIMXCHA MO JMCUMILIHHE (MOTYJIIO0)

q)OHI[ OLCHOYHBIX CPCACTB JIA MPOBCACHHA TCKYIICTO KOHTPOJIA YCIICBAEMOCTU U IIPO-
MEXYTOUHOM aTTectanuu npeacrasieH B [Ipunoxenun 1.

ITomHBI KOMIIJIEKT KOHTPOJIbHBIX 3aI[aHI/II\/II WM WHBIX MaTCpuajioB, H€O6XO)II/IMI>IX JJIsL
OLIEHUBAHMs Pe3yIbTaTOB O0YUYEHMs MO JAUCLUILIMHE (MOAYIIIO), IPAKTUKE XpaHUTCS Ha Kade-
pe-pazpaboTurke B OyMaXHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHo-MeToaMYecKOe M HH(POPMALMOHHOE O0ecTiedeHne JUCIUIIIMHBI (MOYJIs1)

8.1 OcHoBHast 1uTEeparypa

1. Axwmetos, H.C. O0mias u Heopranudeckas Xumus : yueOHuK ans By3oB / H. C. Ax-
METOB. - 5-€ u31., ucmp., 4-¢ us., ucnp. - M.: Beicimas mkona: Axamxemus, 2003; 2001; 1998. -
744c. 533K3

2. Tmmaka, H.JI. Ob6mas xwmwus : yueOHWK miis By3oB / H. JI. I'nmmaka; mom pen.
B.A.IlonkoBa, A.B.baGkoBa. - 18 -e uzn., mepepad. u gom., 17-e uza., nepepad. u jom. - M.:
FOpaiir, 2011. - 886¢. 3987k3

3. T'munxa, H.JI. 3agaun u ynpaxsHenus no oouieit xumun / HJL. T'nunka. —u3z. crep.-
M.: KnoPyc, 2011. —240c.

4. ®ponos, B.B. Xumus : yuebHoe nmocodue st By30B / B. B. @ponos. - 3-e u3z., ne-
pepab. u gor. - M.: Beicmias mikona, 1986. - 543c¢. u3-25k3 a0-653K3

5. Endumos, B.M. OcHoBBI 00111e#i XuMHuK [ DNEKTPOHHBIN pecypce] : yueOHoe moco-0ue
/ B.U. Endumos, 2-e uza. - M.: HUL] UHOPA-M, 2015. - 256 c. - ISBN 978-5-16-010066-1. —
Tekct : anekTpoHHBIN // DnexTpoHHO-OubMMoTeunas cucrema ZNANIUM.COM : [caiiT]. —
URL: https://znanium.com/catalog/document?id=372542 (mara oOpamenus: 12.06.2021). —
Pexxum noctyna: 1 aBTOPU3HP. MOJIb30BATEIICH.




8.2 lomotHuTeEIBHASI IMTEPATYPa

1. Koposun, H.B. O6m1ast xumus : yueOHuK mjis1 ctyaentoB By3oB / H. B. KoposuH. - 9-
e u3., mepepad. - M.: Beicmas mikosa, 2007; 2004; 2000; 1998. - 557¢. 31 33

2. VYraii, S.A. OOGmas u HeopraHuueckas XuMusl : y4eOHUK aJist By30B / S. A. Vraid. -
4-e uzn., crep. - M.: Boicias mikoia, 2004; 2002; 2000; 1997. - 528c. 9773

8.3 MeTonnueckne yKa3aHus Il CTYAE€HTOB 110 OCBOCHUIO M CIHIIJIMHbI

1. 3akon nskBuBaieHTOB: Meroauueckue ykazanus /Coct. B.B. CazonoB. Komco-
MoJibCK-Ha-Amype: Komcomonbsckuii-na-Amype roc. Texs. yH-T, 2002. — 8 c.

2. KowmmekcHbie coenunenus: Meroguueckue ykasanus /Coct. B.B. Tenem. — Kowm-
comonbck-Ha-AMype: [OYBIIO «KHAI'TY», 2003. — 8 c.

3. CKOpOCTh XMMHYECKHUX peakLui. XMMHUECKOE PaBHOBECHE.: METOJUYECKUE yKa3a-
HUS K TabopaTopHO# padore mo Kypcy «O0mmas u Heopranndeckas xumus» / coct. : H.JI. Haza-
penko. — Komcomonbck-ma-Amype: @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

4. Karanu3: METOIMYECKUE yKa3aHUs K JlabopaTopHOU pabore mo Kypey «OOmas xu-
mus» / coct. H.JI. Hazapenko. — Komcomonnck-Ha-Amype : ®I'BOY BIIO «KHAT'TY», 2015. —
8c.

5. PacTBOpBI : METOAMYECKHUE YKA3aHUS K BBIIOJIHEHUIO JJAOOPaTOpHON paboThI 1O Kyp-
cy «O6mas xumms» / coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype: ®I'BOY BIIO
«KHAI'TY», 2015, 7 c.

6. XKectkocTh Boapl: MeToaMueCKue yKa3zaHHs K J1a00OpaToOpHOi paboTte mo oomiei xu-
mun/ Coct. U.H. 3onotapes. — Komcomonbck-Ha-Amype: [OYBIIO «KHAT'TY», 2004. - 7 c.

7. DIeKTpoNHMTHYECKas: TUCCOIMAIMs: METOJMUECKHUE yKa3aHus K JJabopaTopHOU pado-
Te no Kypcy «OOmas u Heopranudeckas xumus» / coct. : B.B. Tenem — Komcomosnbck-Ha-
Awmype: ®I'BOY BIIO «KHAT'TY», 2015. -9 c.

8. T'maponus coneit: Meronuueckue ykazanus /Coct. H.B. Pemuzona, H.Jl. Hazapenko.
Komcomonbck-Ha-Amype: 'OYBIIO «KHAT'TY», 2008. — 17 c.

9. OxuCIUTENbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMU: METOIUYECKNE YKa3aHUsS K BBINOJIHE-
HUIO JabopaTopHOil paboThI 1o Kypey «O6mias xumusy» / coct. .. 3omorapes, H.JI. Hazapen-
ko — Komcomonsck-Ha-Amype : ®I'BOY BIIO «KHAI'TY», 2015. — 10 c.

10. DrnexTpoxummuecKkas Koppo3usi MetamuioB: Meronuueckue ykazanus / Coct. W.I.
3osnorapeB. - Komcomonbck-Ha-AMype: KoMcomonbscknii-Ha-AMype rocyJapCTBEHHBIM TEXHU-
yeckuit yuusepcurer, 2008. - 12 c.

11. DOnexrponusz: Meroauueckue ykazanus /Coct. .M. 3on0oTtape. — Komcomobck-Ha-
Awmype: TOYBIIO «KHAI'TY», 2003. — 10 c.

12. p — >neMeHThI: METOJMYECKUE YKa3aHUs K BBIMOJIHEHUIO JIAOOPaTOPHOU pabOTHI 1O
Kypcy «O0mas u Heopranundeckas xumus» / coct. T.A. Kynukosa. — Komcomonbsck-Ha-Amype :
®I'BOY BIIO «kKHAI'TY», 2016. — 10 c.

13. d — syeMeHTBI: METOJMYECKUE YKa3aHUs K BBIMOJHEHUIO JabOpaTOPHBIX paboT Mo
Kypcy «O06mas u Heopranudeckas xumus» / coct. T.A. KynukoBa. — Komcomonbck-Ha-Amype :
OI'BOY BIIO «kKHAT'TY», 2011. - 12 c.

14. Opranuyeckue NOJIMMEPHI: METOJUYECKUE YKA3aHUS K BBIMOJIHEHUIO JTa0OpaTOPHBIX
pabot o kypcy «Oo6mas xumus» / coct. I.M. Pemuzos. — Komcomonbck-Ha-Amype : ®I'bOY
BIIO «KKHAI'TY», 2004. — 11 c.

15. VkazaHHble METONMYECKHE MaTepHabl TaKXe pa3MEImeHbl 10  aJpecy:
https://knastu.ru/students/nu4nbIil KaOUHET.
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8.4 CoBpeMenHbIe npodeccoHAIbHBIE 0a3bI JaAHHBIX 1 HHPOPMALMOHHBbIE CIIPa-
BOYHbBIE CHCTEMBbI, HCI0JIb3yeMble NMPH 0CYIIeCTBIeHUH 00pa30BaTeJIbHOI0 Mpolecca no
AUCHUILINHE

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

2. DnextpoHHO-OmMOMMoTeunas cucrema IPRbooks. Jlunensuonnsiii goroop Ne EII
44/4 na mpenocTaBleHUE JOCTYIA K AJIEKTPOHHO-OmOimoTeyHoi cucteme [IPRbooks K3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r.

3. OnektponHo-O6ubmoreunas cuctema eLIBRARY.RU. lorosop Ne EIT 44/3 Ha oka-
3aHME YCIYyT JOCTyla K JIeKTpoHHbIM mu3aanusaM MK3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 depans 2021 r.

8.5 llepeuens pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTH « UHTEP-
HeT», He00XOAUMBIX /IS OCBOCHUS JUCHHUILIMHBI (MOLYJI51)

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

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

3. Hayunas snekrponnas 6ubnmoreka eLIBRARY.RU [Dnekrponusiii pecypc]. - Pe-

x)uM joctyna: http://elibrary.ru, ceo6oaHbIiA.

4. EcrecTBeHHOHaY4YHBI 00pa3oBaTENbHBIN MOpTaN [DIEKTPOHHBIN pecypc]. - Pexum

nocryna: http://en.edu.ru, cBoO6OaHBIA.

8.6 JInueH3noHHoe U cBOGOIHO pacpocTPpaHsieMoe NPOrpaMMHoe obecrevyenme, uc-
NoJib3yeMoe IPH OCyLecTBJIEHHH 00pa30BaTe/IbHOI0 Mpouecca Mo JHCHHILIHHE

Tabmuna 5 — [lepeueHp UCIOIB3YEMOTO IPOrPAMMHOI0 00eCeueHus

Haunmenosanue 110 PexBu3uThI / YCJI0BUS UCITIOJIBb30BAHUA

Microsoft Imagine Jlunen3uonHbIi qoroBop AD223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBOGOI[HB.}I JIMIICH3U, YCJIOBHUA UCITOJIb30BAHUS 11O CCHUIKE!:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-NIEAATOTHYECKHUE YCIOBUSA

Opranmzaiys 00pa3oBaTeIbHOTO MPOIlEcCca PETIaMEHTUPYETCS YISOHBIM TIJIAHOM U pac-
MUcCaHUeM Yy4YeOHBIX 3aHATUU. SI3bIK 00ydeHws (mpemnonaBaHus) - pycckuid. s Bcex BHIOB
ayJAUTOPHBIX 3aHATHI aKaJIEeMUYECKHI Yac yCTAaHABIUBAETCA MPOJOJLKUTEIBHOCTHIO 45 MUHYT.

[Ipu dbopmupoBanum CBOEH MHAMBHIyAbHON 00pa3oBaTeNbHON TpaeKTopuu o0ydaro-
IIUICST IMEET TIPaBO Ha Mepe3adyeT COOTBETCTBYIOMIMX JAUCIHMIUIUH U MTPO(PECCHOHATBHBIX MOIY-
Jieil, OCBOEHHBIX B MPOIIecCe MPEANISCTBYIOMIET0 00ydeHus, KOTOPBI 0CBOOOKIaeT o0yyarore-
rocsi OT HEOOXOAMMOCTH UX TMTOBTOPHOT'O OCBOEHHUSI.



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

9.1 OOpa3oBare/ibHbIE TEXHOJIOTUH

VY4eOHbIil mpoliecc Mpu MpenojlaBaHuu Kypca OCHOBBIBAETCS Ha HCIIOIb30BAHUM TPAIU-
[[UOHHBIX, NTHHOBAIIMOHHBIX U WH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH. TpaauiinoH-
Hble 00pa3oBaTelIbHbIE TEXHOJOTUU MPECTABICHBI JEKIUIAMU U CEMUHAPCKUMHU (IIPAKTHUECKU-
MU) 3aHATHSIMU. VIHHOBanmoHHbIE 00pa30BaTelIbHbIE TEXHOJIOTUU UCIIONB3YIOTCS B BUJIE IIUPO-
KOTO MPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpM MpoBeaeHus 3auatuid. MHdopmannoHHbie
o0pa3oBaTelbHBIC TEXHOJOTHUU PEATU3YIOTCS MYTEeM aKTUBH3AIMH CAMOCTOSTEIHHONW pPabOTHI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30BaTENIbLHOM cpejie.

9.2 3aHAaTHA JeKIMOHHOI'0 THIIA

JIeKIIMOHHBIN KypC MpeanoaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE 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 riry0OKOe MOHMMaHKUE Y4eOHBIX BOIPOCOB NP 3HAYUTEIHHO MEHBINEH 3aTpaTre BPEMEHH,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJJCHTOB Ha CAMOCTOSITENIbHOE U3yUeHHE MaTepHala.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHS NPEJICTABIAIOT COOON JeTanu3altio JEKIMOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEAX 3aKPEIICHUs Kypca U OXBATBIBAIOT BCE OCHOBHBIE PA3/EIbl.

OcHoBHOM (opMOIi POBEICHHSI CEMHHAPOB SBJISIETCs 00CYXkIeHHe Hanboiee npoodiem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a Takke pa30op MPUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIIOBHX. B 00s13aHHOCTH mpernojaBaTesst BXOJAT: OKa3aHME METOJMYECKOil mo-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYICHTOB 110 COOTBETCTBYIOIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHITHUSIX OLIEHUBAETCS IO CIEYIOLINM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIpeIaraéMble IPETOo1aBaTelIeM;

- y4acTue B JUCKYCCHUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3aJJaHHi;

- aCCUCTUPOBAHUE MPENOIABATENI0 B IPOBEACHUN 3aHIATHH.

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

JIoknansl ¥ ONIOHMPOBAHHUE JTOKJIAZ0B IPOBEPSIOT CTENEHb BIAJACHUS TEOPETHYECKUM
MaTepUajoM, a TAKK€ KOPPEKTHOCTb U CTPOIOCThb PACCyKAECHUM.

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

9.4 CamocrosiTeibHasi padoTa 00y4alomUXcs M0 JUCHUIINHE (MOAYJTI0)

CamocrosaTrenbHas paboTa CTYyA€HTOB — 3TO HPOIECC aKTUBHOTO, IIEJICHAINPABICHHOIO
pUOOpPETEHUsI CTYJIEHTOM HOBBIX 3HAHUM, YMEHUN 0€3 HEeNMOCPEACTBEHHOTO y4YacTHs Mpernojaa-
BaTels, XapaKTepU3YIOIUICSI MpPeAMETHOW HampaBIeHHOCTbIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKO pe3yJIbTaTOB JIEATEIbHOCTH 00Yy4aroLIerocs.

Lenu camocTosATENHHON pabOTHI:

- CUCTEMAaTH3alHs U 3aKPEIJICHUE TIOJYyYEHHBIX TECOPETUUECKUX 3HAHUM M IIPAKTUYECKHUX
YMEHUH CTYJICHTOB;

- yri1y0JieHHe U pacIiipeHne TEOPEeTHUECKUX 3HaHU;
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- (popMuUpOBaHUE YMEHHUU HCIOJIb30BATh HOPMATUBHYIO U CHPAaBOYHYIO JTOKYMEHTALHUIO,
CIIELUUATIBHYIO JIUTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEN, AaKTUBHOCTH CTYJCHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSITEIbHOCTH MBIIUICHUS, TBOPUECKOW MHHUIIMATHUBLI, CIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIEOBATEILCKUX YMEHUN U aKaJeMUYECKUX HABBIKOB.

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

TexHoIOTHS OpraHU3aIMi CAMOCTOSTEIILHON pabOThl CTYJCHTOB BKJIFOUAET MCIIOJIh30Ba-
HUE HUHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

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

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

9.5 MeTtoanueckue yKa3aHus JJisi 00y4aroMXcs M0 OCBOCHUIO M CUMILTUHBI

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

1. 3yuenne yueOHOM TUCIUIUIMHBI JOJHKHO BECTHUCHh CHCTEMATHUECKH.

2. Iocne n3yueHusi KaKOro-JIMOO pasjelia 1o y4eOHUKY HIIM KOHCICKTHBIM MaTepualiaMm
PEKOMEHIyeTCS TIO TIaMSTH BOCTIPOM3BECTH OCHOBHBIC TEPMHHBI, ONIPEIeNICHUS, TIOHATHS pa3ie-
na.

3. Oco0oe BHUMAHHE CIIETYET yICTUTh BBHITOJTHEHUIO OTYETOB MO MPAKTHUYECKUM 3aHSITH-
SIM ¥ UHJMBH/TyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CaMOCTOSATENNbHYIO paboTy.

4. Bes TemMaTrka BOIPOCOB, H3yYaeMbIX CAMOCTOSITENIFHO, 3a7aeTCsl Ha JICKIUAX MPEero-
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 camocTosTeNEHON MPOPabOTKE Kypca 00ydarourecs JOKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONIPEIeNICHHS U (DaKThI;

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

- U3YYHUTh PEKOMEH/IOBAaHHYIO JINTEPATYPY, COCTABIIATH TE3UCH], AHHOTAIIUN M KOHCTICKTHI
HanOoJiee BaKHBIX MOMEHTOB;

- CAMOCTOSTENBHO BBITIONHSTD 33JJaHUsI, aHAJIOTHYHBIE TPE/ITIaracMbIM Ha 3aHSATHSIX;

- HCTIOJIB30BATh JJISI CAMOIIPOBEPKU MaTepHaibl POHIA OLIEHOUYHBIX CPEJICTB.

10 Onucanne MaTepHaJbHO-TEXHMYECKOro odecnevyeHusi, He0OX0UMOro sl 0Cy-
1IEeCTBJIEHUA 00pPa30BaTEeIbLHOI0 Mpolecca Mo AMCUuINInHe (MOaYJI10)

10.1 Y4eOHo-1200paTOpHOE 000PYy/I0BaHHE
Tabmmuia 6 — [epedens 0060pyI0BaHUS TA00OPATOPUH

Aynurtopust | HaumenoBanue aynu- | Mcnonbszyemoe o6opyaoBaHue
TopuH (JabopaTopun)

431/1 JlabopaTopus oO1ei XuMu4deckas mocy1a, XUMHIECKUE PEaKTUBBI, H3-
XUMHH MEpUTENIbHBIE U HarpeBaTelbHbIe TPUOOPHI, KOM-TIJICKT
JIEMOHCTPAIIMOHHBIX TUIAKATOB
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10.2 Texnuueckue u 3J1eKTPOHHbIE CpPeCTBA 00yYeHHUS

JleknuoHHBIE 3AHATHSA.

Aymutopun Ui JEKIMOHHBIX 3aHATHA YKOMIUIEKTOBAHBI MEOEIbI0 U TEXHUYSCKUMU
CpeAcTBaMU OOYYCHHMS, CIIy)KalllUMHU JUIsl TIPEICTaBJICHUs] y4eOHOW WHpopMamuu OO0JbIION
aynmuTopuu  (HaOOpBI JEMOHCTPALIMOHHOTO OOOpYyJOBaHUS (IIPOCKTOP, OJKpaH, KOMIIBIO-
Tep/HOYTOYK), yueOHO-HATJISAHBIC TOCOOUSI, TEMAaTUUECKHUE HILTIOCTPAIIUN ).

Jlist peanu3anuy QUCIUILTAHBI TOATOTOBJICHBI CISAYIONINE TIPE3CHTAINN:
OCHOBHBIC TIOHSITHS U 3aKOHBI XUMHH

Crpoenue BeriecTBa

OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIIUM
PactBOpSBI M Ipyrue 1ucnepcHble CUCTEMBI
DJIEKTPOXUMHUYECKHUE MTPOLIECCHI

DJeMEHTHI KaYeCTBEHHOI'O M KOJMYECTBEHHOI'O aHaIn3a

N o g s~ w D Pe

BpIcOKOMOIEKYIISIPHBIE COCIMHEHUS

IMpakTnyeckue 3aHATHSA.

Ayautopuu JUisi IPAKTUYECKUX 3aHITHH YKOMIUIEKTOBAHBI CleMaIN3upOBaHHON Mebe-
JBI0 U TEXHUYECKUMHU CpeIcTBaMU 00ydeHus (TIPOSKTOp, IKPaH, KOMIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHA.

Jlyist 1abopaTOPHBIX 3aHIATHHA HCMOIB3yeTcs ayauTopus Ne 431, ocHameHHass 000pyI0-
BaHUEM, YKa3aHHBIM B Ta0I1. 6:

CamocrosiTeibHas padora.

[TomemieHust 11si CaMOCTOSTENbHOM pabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITIOUCHHS K ceTH «HTepHeT» W JOCTYIOM K 3JICKTPOHHON HMH(OPMAIIMOHHO-
oOpa3oBatenbHOM cpeae KHAI'Y:

- yutaneHeIl 3a1 HTh KHAT'Y;

11 HNurble cBegenus

MeToauueckue PE€KOMEHIAUHU 110 oﬁyqeﬂmo Jun ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAMHU 3/10POBbA U HHBAJIUIA0B

OcBoeHME NUCHUIUIMHBI 00YyYalOIIMMUCS ¢ OFPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbSI
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JPYTMMH OOYyYarOIIMMHUCS, TaK M B OTJEJIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS AJIs TOJIy4eHUs 00pa3oBaHus 00ydaromuMu-
Csl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 310POBbSL.

[Tpodeccopcko-nenarornyeckuii COCTaB 3HAKOMHUTCS C TICUXOJIOTO-(DU3UOJIOTHISCKUMU
0Cc00EHHOCTAIMH 00YyYalOIMIMUXCsl UHBAIUAOB M JIMI[ ¢ OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3]10pPO-
Bbsl, UHJIMBUYaJbHBIMU MPOTpaMMaMH peadMINTaluy WHBaIUAOB (mpu Hanuuuu). [Ipu HeoO-
XOIHMMOCTU OCYLIECTBIISAETCS JOINOIHUTENbHAS MOAACPKKA MIPENOAABaHUS ThIOTOPAMH, IICUXO-
JIoraMH, COIIMaIbHBIMU paOOTHUKAMU, MPOIIEIIIUMHU MOATOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBHM ¢ METOAMYECKMMHU peKoMeHaanusMu MunoOpHayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 0OYUEHUSI, TEXHOJIOTHH COLIMOKYJIBTYPHON peadMIINTAlUU C LENbI0 OKa3a-
HUS IOMOIIY B YCTaHOBJIECHUH ITOJHOLICHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH C IPYTUMH CTyACH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMarTa B cTyneH4eckoil rpymrme. Ilogdop u
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pa3paboTKa yueOHBIX MAaTepUaAIOB MPOU3BOJIATCSA C YUYETOM MPEOCTaBICHUS MaTepuana B pas-
JUYHBIX (opMax: ayAualibHOM, BU3YalbHOW, C HCIOJIB30BAHHUEM CIICIHATHHBIX TEXHHUYECKHX
CPEICTB U HHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuuiuiHbl JunamMu ¢ OB3 ocyiiecTBiIseTcsl ¢ UCHOIb30BAaHUEM CPEICTB
o0ydeHus O0ILero M crenruaIbHOro Ha3HaueHus (MEPCOHAIBHOIO U KOJUIEKTUBHOIO HCIIOJIB30-
BaHUs). MarepuaabHO-TEXHHYECKOe 00eCrieueHHe MpeyCMaTpUBAET MPHUCIIOCOOICHHE ayanuTO-
puii kK Hy>xaam jui; ¢ OB3.

@dopma npoBeACHUs ATTECTALMM ISl CTYJEHTOB-MHBAJIN/I0B YCTAHABIMBAETCS C YUYETOM
WHIUBHUIyAIBHBIX TMcuXodu3ndeckux ocooeHHocrei. s cryaentoB ¢ OB3 nmpexycmarpuBaer-
cs1 tocTynHas (opMma MpeIoCTaBICHUs 33JaHNi OLIEHOYHBIX CPE/ICTB, & UMEHHO:

- B TIEYaTHOW WM DIEKTPOHHOM ¢dopme (I JUI € HapyLIEHUSIMH OMNOPHO-
JIBUTATEJILHOTO amnmapara);

- B IIe4aTHOM (opMe WK AJIEKTPOHHOHU (hopMe ¢ yBEIMUYEHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (JIJ151 JIUL C HAPYILIEHUSIMU CIIyXa, PEYH, 3pEHHUs);

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

CryneHTaM C MHBAJIMJAHOCTBIO YBEIMYMBAETCS BPEMsI Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJis TakMX CTYJIEHTOB MpeAaycMaTpuBaeTcs MocTymHas ¢opMa MpeaocTaB-
JICHUS] OTBETOB Ha 3a/1aHusl, a UMEHHO:

- TUCPMEHHO Ha OyMare wiu HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIsl JIUL C HAPYIICHUS-
MU CllyXa, peun);

- BEIOOPOM OTBETA M3 BO3MOKHBIX BAPHAHTOB C MCIIOJIH30BAHUEM YCIYT aCCUCTEHTa (I
JIMI] C HapYUIEHUSIMU OIIOPHO-/BUTATEJILHOTO aliapara);

- YCTHO (7151 JIUII ¢ HAPYIICHUSIMU 3PEHHSI, OOPHO-IBUTATEIHLHOTO arlapara).

[Ipu HeoOxoauMOCTH J1s1 00YYarOIIMXCS ¢ MHBAIMIHOCTBIO MIPOLIEAYypa OLIEHUBAHUS pe-
3yJbTaTOB O0yUEHHUS MOKET MPOBOJAUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/J OIEHOYHbBIX CPEACTB

o IMCIOMIIJIMHE

«XUMHUD»

13.03.02 DnexkTpo3HEpreTuKa M 3JIEKTPO-

HanpaBneHHe IIOATrOTOBKH
TCXHHUKa

Hanpasnennocts  (nmpoduib) oOpa3oBaTenbHOM = DIEKTPONPHUBOJ M aBTOMATHKA
MIPOTrpamMMBI

KBanudukanus BbITyCKHIKA Bakanasp
"o Havasia moAroToBKH (10 y4eOHOMY IIJIaHY) 2021
®opma o0yueHus Ounas popma
TexHonorus 00y4eHust TpanuuroHHas
Kypc Cemectp TpyroemMKoCTb, 3.€.
1 1 3
Bun npomexxyTo4HO# aTrTecTanuu Ob6ecneunBaroliee noapaseseHue

3auér Kadenpa «Xumus 1 XuMudeckue TEXHOIOTHUN




14

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

Tabmuua 1 — KomnereHIMy 1 MHIUKATOPBI UX JTOCTUKECHHUS

Kon n HauMeHOBaHUE KOMIIC-
TEHIINU

Nuaukaropel 1ocThxe-
HUS

[Inanupyemsle pe3yabTaThl 00yue-
HUS 110 JUCLUIUIMHE

Ob6memnpodeccnoHanbHbIC

OIIK-3 CnnocobeH NpUMEHSITh
COOTBETCTBYIOLIHN (HU3HKO-
MaTeMaTUYECKUH arnmnapar,
METO/Ibl aHAIN3a M MOJIEITUPO-
BaHUS, TCOPETUIECKOTO M IKC-
NEepUMEHTAIBHOTO UCCIIEI0Ba-
HUS TIPH pelieHnH mpodeccu-
OHAIIBHBIX 33J1a4

OIIK-3.1 3naer ¢pynna-
MEHTAJIbHbIE 3aKOHBI
IPUPOIbI, OCHOBHBIE
dbuznyueckue U Mmarema-
TUYECKHE 3aKOHBI
OIIK-3.2 Ymeet npume-
HATH (PU3HUYECKUE 3aK0-
HBI 1 MaTEMaTHYECKUe
METO/BI JUTSl PEILICHHS
3aJ1a4 TEOPETUUYECKOro U
MPUKIIQJIHOTO XapakTepa

OIIK-3.3 Bnaneer
HaBBIKAMH HCIOIB30Ba-
HUS 3HAaHUHN QU3HKU U
MaTeMaTUKH TIPH pere-
HUU MPAKTUYECKUX 3a-
Imad

3HaeT OCHOBHBIE 3aKOHBI U TTOHSATHUS
o0melt XMMUU, XUMHUYECKON TepMO-
JMHAMUKHU U KUHETUKH, IPOLIECCOB
TUAPOIN3A, DIEKTPOIN3A, FIEKTPO-
XUMHYECKON KOPPO3HH.

YmMmeeT paboTaTh C MIEPUOTUIECKOM
CHUCTEMOUN XMMUYECKUX 3JIEMEHTOB
J.1. Menneneesa; Tabauiei pac-
TBOPUMOCTH KHUCJIOT, OCHOBAaHHI U
COJIEH; pelaTh pacyeTHbIE U dKCIe-
PUMEHTAJIbHBIE 3a/1a4H; aHAJIU3UPO-
BaTh YPaBHEHUS MPOTEKAIOIINUX XH-
MUYECKUX PEAKIIUH.

Bnaneer meronamu anainusza npo-
LIECCOB XMMHMYECKOW TEpMOANHA-
MUKH, KHHETUKH, TUAPOIN3A, DIICK-
TPOJIN3A.

Tabmuua 2 — [Nacnopt ¢oHa OIIEHOYHBIX CPEJICTB

KouTposmpyembie dopmupyemast HanmeHnoBanue
IMoka3aTenu onen-
paszaensbl (TeMbl) KOMIIEeTEeHI U OLIEHOYHOI'0 .
JAUCHMITHHBI cpeiacTBa

1. OcHOBHBIE TIOHATHS U OIIK-1 1. JlaGoparophas | 1. Beinonnenue
3aKOHbI XUMHH pabota Nel-7 1abopaTopHBIX  pa-
2. CrtpoeHue BemiecTBa 2. [IpakTuueckas | 00T, HaJIW4He 3aru-
3. OcHOBHBIE 3aKOHO- pabora Nel-8 ceil B JrabopaTopHOM

MCPHOCTH XHMHYECKHUX pPEaK-

i

4. PactBopel u japyrue
JUCTIEPCHBIE CUCTEMBI

5. DNEKTPOXUMHUECKUE
TIPOIIECCHI

6. DJEeMEHTBl KaueCTBEH-
HOTO H  KOJMYECTBEHHOTO
aHam3a

7. BricokoMonekysipHbIe
COCTMHEHUS

KonTponbnas pabora

KypHaie,
OIIpOC IO TEME

YCTHBIN

2. Brimonnenue
MIPaKTUYECKUX 3aJa-
HUM, HaJIM4yhe KOH-
CIIEKTa 110 TEME

3. KonTponbHas
pabota TPOBOAMUTCS
B Yachl BHEAYIUTOP-
O0y-
qarommecs TOayYa-

HOW paboTHI.

10T 3aJaHus JJIsA




15

IIPOBEPKHU  YCBOECHMS
MIPOMIECHHOIO0 Mare-
puana. OneHuBaercs
MpaBWIbHOCTh  pe-
HICHHUS.

2 Meroauyeckue MaTepuaJibl, ONpeae/siionue npoueaypbl OeHNBAHUS 3HAHUM,
YMeHHUI, HABBIKOB H (MJIH) ONBITA JesITeILHOCTH, XapaKTepu3youue npouecc popmmupo-
BAHHUA KOMIIETEeHH I

Metoanyeckre MaTepualbl, ONpeAeSIONIMe MPOLeIyphl OLCHUBAHUS 3HAHUH, YMEHHUH,
HaBBIKOB M (WJIN) OMBITA EATEIBHOCTH, IIPE/ICTABICHBI B BHJIE TEXHOJIOTUYECKON KapThl TUCIIHU-
IUIMHBI (Tabsuna 3).

Tabnuna 3 — TexHonoruueckas Kkapra

HaunmeHnoBanue Cpoku IIxkana ouenu- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBINOJIHEHHU S BaHMA OLICHUBAHUS
1 cemectp
IIpome:xxyTounasi arrecrauusi B popme 3auer ¢ OeHKOM

1. JlaGopaTopnas pabora €KEHEeIEIIbHO 10 6amnoB * 7 | Beimonnenue - 2

pabor OaymoB/pabora,

odopmiieHne

1a00paToOpHOTO
KypHama - 2

6amioB/pabora,

yCTHAsl 3aIuTa
(mo Bompocam) 6
OaJIoB.
OuneHuBaercs
BJIaJICHUE Mare-
pHuajioMm, ero CH-
CTEMHOE OCBOE-
HUE, CIIOCO0-
HOCTh  INpUMe-
HATH  HY)KHBIC
3HAHHUS, HABBIKU
U yMEHUS TIpU
aHaJiM3e  TIpo-
OJIEMHBIX CHTY-

anuim.
2. [TpakTuyeckas padora €KEHEJEIIbHO 10 6amnoB * 8§ | OuenuBaercs
pabor BJIaJICHUE Mare-

pHalioM, €ro cu-
CTEMHOE OCBOE-
HHE, CIT0C00-
HOCTh  INpUMe-
HATh  HY)XHBIC
3HAHUS, HaBBLIKH
U YMEHHS TIpH
pelIeHUu Tpak-
THYECKHX 3ajJa-
HUM. banner
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HauMeHoBaHue Cpoxu Ilxana ouenn- Kpurepun
OLIEHOYHOI0 CPeACTBA BbINOJIHEHUSI BAHUSA OLleHUBaHMSI
YMEHBIIAIOTCS
MPOTOPLIKO-

HaJbHO IPOICH-
Ty TpPaBUIBHO-
CTHU peIICHHS.
3. KoHnTtposbHas padota 16 nenens 100 6amnoB I[IpaBunbHOE
pemieHne 3amad
(20 Oai-
JIOB/3a/1a4a).
bamner  ymeHsb-
marTcs  IMpo-
HOPIIMOHAIIEHO
IPOLIEHTY  IIpa-
BUJIBHOCTH  pe-
IICHHS.

HNTOI'O: - 250 oGauos -
Kpurtepuu oneHKk# pe3yIbTaTOB 00yUeHHUs M0 JHCHHUILINHE:
0 — 59 % OT MakcHMaJbHO BO3MOXHOH CYMMBI OalIOB — «HEYAOBJICTBOPUTEIHHOY
(HEOCTAaTOYHBIN YPOBEHB IJIsl IPOMEXYTOYHOW aTTECTAlH 110 IUCIHUILIHHE);
60 — 74 % OT MakCHMManbHO BO3MOXKHOH CYMMBI OasIOB — «yJOBJIETBOPHTEIBHOY
(moporoBblii (MUHMMAJBHBIN) YPOBEHb);
75 — 89 % 0T MakCUMaJIbHO BO3MOXHOW CyMMBbI 0aJUIOB — «XOPOLIO» (CPEIHUN YPOBEHD);
90 — 100 % oT MakcMMaIbHO BO3MOKHOW CYyMMBI OQJIJIOB — «OTJIMYHOY (BBICOKHIA (MaKCH-
MaJIbHbBIN) YPOBEHbB)

3 TunoBble KOHTPOJIbHbIE 32/IaHUS MJIM HHbIE MaTepHaJibl, HEOOXOAUMBIE 1JIsl
OLICHKY 3HAHWH, YMEHHH, HABBIKOB M (MJIM) ONBITA 1eSATEIbHOCTH, XapaKTePHU3yIoLHe
npouecc popMUPOBAHUSI KOMIIETEHIIHIl B X0/le 0CBOEHHS 00pa30BaTeJbHOI IPOrpaMMbl

3.1 3aganus 1J1s TEKYLIEro KOHTPOJS yCIeBaeMOCTH

KOHTPOJIBHASA PABOTA
Bapuant Nel

1. OnpenenuTe KOJMYECTBO BEIIECTBA YKBUBAJIEHTA U MOJISIPHYIO MacCy SKBHBAJIEHTOB (hoC-
dopa, kucioposa u 6poma B coenuaeHusix PHs, H.O, HBr.

2. Hanumure 37€KTpOHHBIE (POPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAIKOBHIMH HOMepamMu 9 u
28. TlokaxwTte pacmpelelicHHe 3JIEMEHTOB ITHX aTOMOB IO KBAaHTOBBIM sueiikam. K kakomy
AIIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaK/IbIH U3 3TUX 3JIEMEHTOB?

3. Ucxons w3 MOJOKEHUsS TepMaHHsl U TEXHEIUs B MEPUOJUYECKON CHCTEME, COCTaBbTE
dbopMyIBl MeTa- U OPTOTEPMaHHUEBON KHCIOT, M OKCHJIa TEXHEIWs, OTBEYAIOIINE UX BBICIICH
cTenieHu okucieHus. M3o0paszure Gopmysasl ITUX COETUHEHHUM rpauyuecKy.

4. BbIlUMCANTE KOMMYECTBO TEIUIOTHI, KOTOPOE BBIIEIUTCS MpU BoccTaHOBIeHUU Fe203 me-
TaJUTMYECKUM ATFOMHUHUEM, eciTi Obu1o mosrydeHo 335,1 rxenesa.

5. Beraucaute ﬂ.Gggg CIEYIONINX PEAKIIMIL:

A) 2NaF) + Clary = 2NaCl) + Faq

0)PbOx) + 2Zn) = Pb) + 2Zn0Ox)

Mo>HO I TOTy4uTh (GTOP M0 peakmuu (a) u BoccranoBuTh PHO2 riaKOM 110 peakiuu (0).

6. OxucneHue cepsl U €€ TMOKCUAA TPOTEKAET 110 YPaBHEHUSAM:
a) S + O2 = SOx(n);
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6) 2SO2() + O2 = 2S03().

Kak u3MeHUTCSl CKOPOCTh ITHX PEAKIUil, €clTi 00BEMBI KXKIOW M3 CUCTEM YMEHBIITUTH B de-
ThIpE pa3a?

7. BbruncnuTte MOJSPHYIO KOHLEHTPALMIO U MOJISIPHYKO KOHLEHTpaluio 3kBuBaneHTa 20%-
HOTO PacTBOPA XJIOPU/A KaJIbIUs IIIOTHOCTRIO 1,178 r/em®.

8. CocTaBbTe MOHHO-MOJIEKYJIIPHOE U MOJIEKYJISIPHOE YPaBHEHUS I'MIPOJIN3a, IPOUCXOAIIIE-
ro npu cmemmuBanuu pactBopoB KoS u CrClz. Kaxxmast u3 B3sThIX Cosielt THApOIU3yeTcs HeoOpa-
THUMO JI0 KOHIIa C 00pa30BaHUEM COOTBETCTBYIOIIMX OCHOBAHUS U KUCIIOTHI.

Bapuant Ne2

1. Peakiiuu BhIpakarOTCA CXEMaMU:

P+HIO3 + H20O = H3PO4 + HI
H>S + Cl; + H20 = H2SO4 + HCI

CocraBbTe 3JCKTPOHHBIC ypaBHEHUs. PaccraBbre KOA((UIMEHTH B YPaBHEHUSIX PCAKITHI.
Jlis KaXI0¥ peakliuy yKaXuTe, KaKoe BEIIeCTBO SBJISETCS OKUCIUTENIEM, KaKOe — BOCCTaHOBH-
TEJIeM; KaKO€ BEIIECTBO OKHUCIISETCS, KAKOE — BOCCTAHABIIMBACTCS.

2. YBeNIUYUTCS, YMEHBIIUTCSA WM OCTaHETCs 0e3 M3MEHEHUs Macca IIMHKOBOW IUIaCTUHKU
npu B3auMoielicTBIH ee ¢ pactBopamu: a) CuSOs; 6) MgSOs; B) Pb(NO3),? ITouemy? CoctaBb-
T€ DJIEKTPOHHBIE U MOJIEKYJISIPHBIE YPAaBHEHHS COOTBETCTBYIOLIUX PEAKIUH.

3. CocTaBbTe CXeMy TaJIbBAHHMYECKOTO 3JIEMEHTA, B OCHOBE KOTOPOTO JICKUT PEAKIIHSI, ITPO-
TEKaroIas Mo ypaBHEHUIO

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

Hanummre s1eKTpoHHBIE ypaBHEHUS aHOAHOTO U KaToAHOTO mporeccoB. Beruncoute 3/C
storo sementa, eciar [Ni2*] = 0,01 moms/i, [Ph?*] = 0,0001 moms/1. OtBet: 0,064 B.

4. Kakue conmu oOyclnaBiIMBAaIOT >KECTKOCTh HPUPOIHON BOAbI? Kakyro >KeCTKOCTh BO/IBI
Ha3bIBAIOT KapOoHaTHOM, HekapOoHaTHON? Kak MOXXHO ycTpaHUTH KapOOHaTHYIO, HEKapOOHAT-
HYIO J)KeCTKOCTh? Hamuimre ypaBHEHHsI COOTBETCTBYIOIINX PEAKITHIA.

5. TlomumepoM Kakoro HEMpEeeNbHOIO YIJIEBOAOPOJA SBISIETCS HATypalbHBIA Kayudyk?
Hanummre cTpykTypHYI0 (hopMyIy 3TOro yrieBoaopoaa. Kak Ha3pIBalOT mpoliece mpeBpalieHus
Kaydyka B pe3uHy? UeM 1o CTPOCHHUIO U CBOMCTBAM pa3MYaloTCs KaydyK H pe3nHa?

Bapuant 3
1. BoccranoBneHne 0gHOTO U3 OKCHIOB XKeJle3a UAET M0 CXeMe:

Fe3Ouw) + Siw) — Few) + SiO2x). Bo3morkeH 1u 3TOT mpoliecc npu CTaHIapTHBIX yciaoBusx? Ot-
BET MOATBEPIUTH PACUETOM.

A H%egs, xJI5x/MOITH S%g8, JIk/MOITB
Fe3Osw -1117,7 151,46
Sig i 18,82
Few - 27
SiOxw -859,4 40
1) -601,1:2)  712,8; 3)  -599,73; 4  -T1728.
2. Ipu cMemmBaHuU 2 MOJIb BElIecTBA A ¢ 2 MOJIb BellecTBa B B HEKOTOpOoM 00beMe K MO-

MEHTY HACTYyIUIEHUs paBHOBecHs B oOpatumoii cucreme 2A + 2B <+— 4]] obOpa3oBanocs 1,6
MoJib BemlecTBa /. Uemy paBHa koHcTaHTa paBHOBecHs? OTBET MOATBEPAUTH PACUETOM.
1) 0,316; 2) 3,16; 3) 2,03; 4) 1,25.
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3. Kakoii 06bem rasza Beigenutcs, eciud kK 400 mur pactBopa LIOH, tutp xotoporo pasen
0,0024 r/mn 6buta nobasieHa coib (NH4)2COs. OTBeT MOATBEPAUTH PacUETOM.

1) 12,67, 2) 0,96; 3) 21,5m; 4) 0,8961.

4. 'uaponn3y moaBeprarTcs Cou

1. ZnCly; 2. Cs2CO0s3; 3. FeBrs; 4. CaBra.

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

VYKa3arb IPaBUIbHBIN OTBET YPAaBHEHHUs PEAKIIMU THIPOJIU3A.

1) ZnCl; + H,O — ZnOHCI + HCI pH =7,
2) Cs2CO3 + H2O — CsOH + H,CO3  pH > 7;
3) FeBrs + H2O — FeOHBr2, + HBr  pH<7;
4) CaBr; + H O — CaOHBr+ HBr  pH>7.

5. quy paBHa 5KBUBAJICHTHAA MacCa CCpbl B COCAMHCHUAX!
1. Na2SO0s; 2. Cr(SO4)3; 3. (NHa)2S; 4. H2S.
1) 16; 2) 5,3; 3) 8; 4) 8.

OTBeT NoATBEPIUTD PACYETOM.
Bapuanr 4

1. Umeerca I Sn - 107 r-mon/n Sn*2 // [H*] = 102 r-uon/n /Ha, Pt
Yemy papna Benmmurnaa JJ1C Taxor(1 anemenTa? OTBET MOATBEPAUTH PACUCTOM.

1) 0,1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.
2. VYkazaTh NMpaBUJIBHBIN OTBET VISl MMPOIIECCOB Ha AJEKTpoAax mpu padore ['D u3 Bompoca
Ne 1

1)  SnA(-):Sn*?-2 é — Sn**
Pt H K (+) : 2H,0 + 2 € —> Hy + 20"

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

3)  PLHA(-):2H0-4€ — 0, + 4H
SnK(+):Sn+2+2é — Sn

5 PLE2A():2H 42€ o H

SnK(+):Sn-2€ — Sn*?
3. [Touemy aTmMocdepHast KOPpO3Us SBJISETCS INEKTPOXUMUYECKON KOppo3ueil MeTanios?

1) Tax xak MeTamn koHTakTUpyeT ¢ napamu H20 Bo3ayxa;
2) Tak kak MeTana KOHTaKTUPYET C KUCIOPOJOM BO3/1yXa;
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3) Tak kak MeTams1 KOHTaKTHUPYET C AJIEKTPOJUTOM OOpa30BaHHBIM IMPHU B3aUMOJEHCTBUU
YIJIEKHUCIIOTO ra3a ¢ BJIarou;

4) Tax kak MeTas1 KOHTAKTUPYET C OKUCITUTENEM H JIEKTPOIUTOM.

4. Wznenue u3 Ti ¢ 3aKIeNKOM M3 MACCHBUPOBAHHOW CTalld, HAXOAUTCS B MOPCKOW BOJIE.

Eti*?mi = +0,10B; Ere"%/re = +0,17B. Yka3aTh NpaBUIbHEI OTBET 2IEKTPOIHBIX IIPOLIECCOB.
1) TiA(-):Ti—»Ti+2+2é
FeK(+):Oz+4é +2H;0 — 40H"
) TiAQ):TioTi?+2€
FeK(+):2H"+2 é — H»
3) FeA(-):Fe—»Fe+2+2é
Ti K(+):Oz+4é + 2H20 — 40H"
4) FeA(-):Fe—>Fe+2+2é
Ti K(+):2H++2é — H2
S. W3znenue u3 Ti ¢ 3akienkoil U3 MacCMBUPOBAHHOW crtaiu, HaxomuTcs B pactBope LiCl.
Eti*%mi = -1,63B; Ere*%re = -0,35B. Vka3zath MPaBUIBHBIN OTBET JJIEKTPOJIHBIX MPOIECCOB.
1) TiA(-):Ti—»Ti+2+2é
FeK (+):2H"+2 é — H»
) TiAM):TioTi?+2e
FeK(+):Oz+4é + 2H;0 — 40H"
3) FeA(-):Fe—>Fe+2+2é
Ti K(+):2H++2é — Hp
4) FeA(-):Fe—»Fe+2+2é

TiK (+): 02+ 4 € +2H,0 — 40H"

6. B xaxkoii cpenie BbITOTHEE MCTIONB30BaTh KOHTAKT Fe/Ti (cMoTpu Bonpockr 4, 5)
1) B mopckoi, Tak kak 9JIC MeHblueE.

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

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

4) B pactBope LiCl, tak kak 3/IC umeet GoJibliiee 3HaUCHHE.

OTBeT MMOATBCPAUTEC PCIICHUCM.

7. PaccraButh K03()(pUIIHEHTH METOJOM AIIEKTPOHHOTO OanaHca:
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K2Cr,07 + HCl — KCI + CrCl3z + Clz + H20. Yka3ars cymmapHoe 3HadeHrne KodpduiuenTa s
IIPaBOM YaCTHU:

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

OTBeT MOATBEPANUTH PEILICHUEM.

8. Vka3aTh NMPaBUIBHBIA OTBET M7 oxucimrens U3 BoIpoca Ne 6 (OTBET MOATBEPAUTH PELICHU-
eM)

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



