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1 BBenenue

PaGouas nporpamma 1 HOHJ OLIEHOUYHBIX CPEJCTB ITUCHUIUIMHBI « XUMUSD COCTABJICHbI B
COOTBETCTBUH C TpeOOBaHMAMHU (heAepabHOTO TOCYJAPCTBEHHOIO 00pa30BaTEeILHOTO CTaHap-
Ta, YTBEPXKICHHOTO MpukazoM MunobpHayku Poccuiickoii deneparuu , 1 o0CHOBHOM nipodeccu-
OHAJILHOW 00pa30BaTENIbLHOM MPOrPaMMBI MOATOTOBKH «TeIioBbIe NEKTPUICCKIE CTAHITUIY TI0
HamnpapyieHU0 ToaAroToBkH «13.03.01 TennosHepreTrka U TEMIOTEXHUKAY.

3amaun
IUIAHEL

JIUCIIU-

HaXOI[I/ITB OIITUMAJIBHBIC YCIIOBUA JJIA MPOTCKAHUA XUMHUYCCKUX ITPOLEC-
COB; OIMMCBIBATb XUMHN3M OCHOBHBIX XUMHWYCCKUX NPOUCCCOB; OBJIAACTH
Inmpue€MaM U METOJUKaMHU PCIICHUA KOHKPETHBIX 3aJ]ad U3 Pa3IM4YHbIX pa3-
ACJIOB XUMHHU, BBISABJIATH B3aUMOCBA3U MCIKAY OTACIbHBIMU XUMHUYCCKUMU
npoueccaMu.

OcHOBHBIE pa3zjie-
Jbl / TEMBI IHC-
UIUIMHBI

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

OcHOBHBIE 32aKOHOMEPHOCTH MPOTEKAHUS XUMHUUECKUX PEaAKIIUi,
PacTBOpBI M 1pyrue AucrepcHbIe CUCTEMBI
DAEKTPOXUMHUECKUE TPOIECCHI
DNIEeMEHTHI KAYeCTBEHHOTO M KOJIMYSCTBEHHOTO aHAITN3a
BpICOKOMOEKYIISIpHBIC COSTUHEHMSI
[IpomMexxyTouHas arrectauus

2 IlepeyeHb IVIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHS N0 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):

Tabauna 1 — KoMnereHIMM 1 MHANKATOPBI UX TOCTUKEHUS

Kon 1 HauMeHOBaHNE KOMIIE-
TEHIINHU

I/IHI[I/IKaTOpBI JOCTHXXCHHUA

[Tnanupyemble pe3yabTaThl 00y-
YEeHMs 110 AUCLHUIIIINHE

O6menpodeccrnonanbHbIE

OIIK-2 CnocobeH mpume-
HSTh COOTBETCTBYIOIIUH (Pu-
3UKO-MaTeMaTHUYESCKUH amlia-
pat, METO/Ibl aHaIu3a U MO-
JIETTMPOBAHMUS, TEOPETHUECKO-
IO ¥ YKCIEPUMEHTAIBHOTO
HCCIIEIOBAHUS TTPU PEUIEHUN
npohecCHOHANBHBIX 3a7a4

OIIK-2.1 3naer TeopeTu-
YECKHUE OCHOBBI €CTECTBEH-
HOHAYYHBIX U OOLIEHHKE-
HEPHBIX JUCLUIUINH

OIIK-2.2 Ymeer npume-
HSTh METOJIBI aHATTN3A H
MOJIEIUPOBAHMSI, TEOPETH-
YECKOT0 U IKCIIEPUMEH-
TAJILHOTO UCCIIEIOBAHUS
P pelIeHun Mpodeccuo-

3HaeT OCHOBHBIE 3aKOHBI M MOHS-
THS OOIIEH XUMHMH, XHMHYECKOH
TEPMOJIMHAMUKA H  KHHETHKH,
MPOLECCOB THAPOIU3A, IIIEKTPO-
7134, JIEKTPOXUMHUYECKOU KOPpO-
31H.

YMmeer paboTaTh ¢ mepHOINYE-
CKOH CHCTEMOM XMMHYECKHX DJIe-
mentoB J[.MI. MennaeneeBa; Tao-
JULEH pacTBOPUMOCTH  KHUCIIOT,
OCHOBAaHUH U COJIEH; pelarb pac-
YETHBIE M HKCIEPUMEHTAIbHBIE




HAJIBHBIX 3a7a4 3a/1aud; aHAIM3UPOBATh ypaBHE-
HUSI TPOTEKAIOUIUX XHUMHYECKUX
peaKuuii.

OIIK-2.3 Bnageet HaBEI- Bnaneer Mmerogamu aHanu3za npo-

KaMH T€OPETUYECKOTO U LIECCOB XMMHUYECKOMN TepMOIMHA-

AKCIIEPUMEHTAJILHOTO HC- MUKH, KHHETUKH, THAPOJIH3a,

CIICIOBAHUS 3JIEKTPOJIN3A.

3 MecTo JUCUMILIMHBI (MOIYJIS) B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

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

JucuumninuHa BXOAUT B cocTaB Oioka 1 «/lucuuruivHel (MOAyIH)» U OTHOCUTCS K 0a3o-
BOM YaCTH.

3HaHUA, YMEHUS U HaBBIKU, COOPMUPOBAHHBIE MPH HU3YUYCHUH TUCIHUILTUHBI «XUMHUI,
OyayT BocTpeOOBaHbI NPU U3YUEHUHU MOCiIenyromux aucuumint: «®dusuka», «Teopus Beposr-
HOCTEH U MaTeMaTU4ecKas CTaTUCTUKA», « TeopeTnueckas MexaHuka», « ITH)XKEHEepHbII aHalu3 B
CAE-cucremaxy», « QNEKTPOTEXHUKA U SJTCKTPOHUKA.

JucuumnnuHa « XuMus» B paMKax BOCHHUTATENbHOM pabOThl HampaBieHa Ha GOpMUPOBa-
HUE y 00y4arolMXCsl aKTUBHOM IPa’KJaHCKOM MO3ULMH, YBOXKEHUS K IpaBaM U cBO0O/IaM 4eso-
BEKa, 3HAHUS MPABOBBIX OCHOB U 3aKOHOB, BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHUS
apryMeHTUpOBaTh, CaMOCTOSITEIbHO MBICIUTh, Pa3BUBAET TBOPYECTBO, IPO(ECCHOHATIbHBIC
YMEHHUS WIA TBOPYECKU PAa3BUTOM JIMYHOCTU, CUCTEMBI OCO3HAHHBIX 3HAHWUM, OTBETCTBEHHOCTH
3a BBIIIOJIHEHUE YUEOHO-TIPOU3BOICTBEHHBIX 3aJaHUH U T.J.

4 O0beM AUCHHMILVINHBI (MOLYJI1) B 32a4€THBIX €HHULIAX C YKA3aHHEM KOJIHYeCTBA
aKajgeMMYecKHX YacoB, BbIIeJIEHHbIX HA KOHTAKTHYIO pa0oTy 00y4alonuxcs ¢ npenojaasa-
Tes1eM (10 BHAaM Y4eOHBIX 3aHATHIT) M HA CAMOCTOATEIbHYIO padoTy 00y4aromuxcst

O6m1ast TpyA0€MKOCTh (00BEM) TUCIUILIMHBI COCTaBIIAET 3 3.€., 108 akaj. yac.
Pacmipenenenne oobeMa AUCHUILTUHBI (MOYJIs) TIO BUJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIeHo B Tabmnure 2.

Tabnuua 2 — O6beM TUCHUIIMHBI (MOJTYJIs) 110 BUJAM Y4eOHbIX 3aHATHH

O0BEM AUCIUIUINHEI Bcero akanemu-
YEeCKHUX YacOB

OO0mmast TpyA0€MKOCTh TUCITUTUTHHBI 108

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

B ToM uncie:

3aHATUSA JEeKIUOHHOr0 THNA (JIEKIMHU M UHbIE Yy4eOHBbIE 3aHATHS, IIPEIy- 16
CMaTpHBAIOIME NMPEUMYIIECTBEHHYIO Mepenavy y4eOHoH MHpOopMaLuu re-
JarorMyecKuMu pabOTHUKAMH )

3aHATHUSI CEMUHAPCKOT0 THMA (CEMUHAPHI, TPAKTUYECKHUE 3aHSITHS, MPaK- 32
TUKYMBI, JIaDopaTOpHbIe PabOThI, KOJUIOKBHYMBI U WHBIC aHAJIOTUYHBIC 3a-
HATHUS)




CaMocrosiTesibHAsi pa0d0oTa 00y4arOmUXCcsl  KOHTAKTHAasE padoTa, BKIIO-
qarolas TPYINIOBbIE KOHCYIbTAllMM, WHIMBUAYaJIbHYIO paboTy oOydaro-
HIMXCS C MpernojaBaTesisMU (B TOM 4HMCIE€ WHIUBUAYalIbHbIE KOHCYJIbTA-
I[UH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTeIHLHON

cpele By3a

60

[TpomMexxyTodHast aTTecTanus 00yJarommxcs — 3a4éT

5 Conepxxanue IMCHUIIMHBI (MOAYJIs), CTPYKTYPHMPOBAHHOE 110 TeMaM (pa3aesam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCcTBa aKaJeMHUYeCKHX YacoB M BH/I0B Y4eOHOIH

padoThI

Tabmuna 3 — CTpykTypa ¥ CoAepKAHUE TUCITUILIMHBI (MOJTYJIsT)

HaumenoBanue pa3nenos, TeM 1
coJiepKaHue MaTepuala

Bunpt yueOHOI paboThI, BKIIIOUAsk CAMOCTOSTENbHYIO pado-
Ty OOYYarOIIUXCS K TPYJAOEMKOCTD (B Yacax)

KonTaktHas padora mpemnogasarens ¢ ooyyatonu- | CPC
MUCSI
Jlekumu | Cemunapckue (npak- | JlabopaTopHbie
TUYCCKHUC 3aHSITHSI) 3aHSITHS
Texnnka 6e30MaCHOCTH, OXPaHa TPyaa
Texnuka 6e30MaCHOCTH, OXPaHa 2
Tpyaa
OCHOBHbBIE MOHATHS U 32AKOHBI XUMHUH
OcCHOBHbBIE IOHATHS U 3AKOHBI 2 2 2 10
XUMHUH
CTpoeHne BenecTBa
CrtpoeHue BeuniecTBa 2 2 2 10
OcHOBHbIE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHU-YECKUX peaKkIuii
OcHOBHBIC 3aKOHOMEPHOCTH 3 3 2 10
NPOTEKAHUSI XUHMHYECKHX pe-
aKnuii
PacTBOpBI U Apyrue IUCNepPCHbIE CHCTEMBI
PacTBops! u Apyrue qucnepe- 2 2 2 10
HbI€ CHCTEMbI
DJIEKTPOXUMHUYECKHE MPOIECChHI
DJIEKTPOXUMHUYECKHE PO ECChI 3 3 2 8
DJieMEeHThI KaYeCTBEHHOT0 U KOJINYeCTBEHHOT0 aHAJIN3a
DJ1eMEeHTbI KA4eCTBEHHOI'0 U 2 2 2 6




KOJINYE€CTBCHHOI'0 aHAJ/IN3a

BBICOKOMOJ’IeKyJIﬂprIe COCIMHCHHUHA

BbicokomoiekyIsipHbIe cOeqU- 2 2 2 6
HeHHUsl

IIpomeskyTOoUHAsI aTTecTALMS

HUTOI'O no qucumMminge 16 16 16 60

6 BHeayauTopHasi caMOCTOSITe/IbHASI Pa00Ta 00y4YaIOIIUXCS M0 JUCHUIIHHE (MOTY-
J110)

[Tpu TTaHUPOBAHUM CAMOCTOSTEIILHOW PAOOTHI CTYJICHTY PEKOMEHIYETCSI PYKOBOJICTBO-
BaTbhCsl CICAYIONIUM PACIpe/IeICHUEM YacOB Ha CaMOCTOSATEIbHYIO paboTy (Tadmuna 4):

Tabnuua 4 — Pekomenryemoe pacipeesieHle 4acoB Ha CaMOCTOSATENbHYIO paboTy

KoMnoHeHTBI caMOCTOSITEIbHON PadoThI KouunuecTBO 4acoB
N3ydeHne TeopeTHUeCKUX pa3AeoB IUCIUIIIMHbI 20
BrlimontHeHHE OTYeTa M MOATOTOBKA K 3amuTe j1ab.pad. 28
Brinonnenne otuera u moAroroska k 3amure PI'P 12

7 OueHoYHbIE CpeICTBA /1JIsl IPOBe/IeHUs] TEKYIIero KOHTPOJIS U IPOMeKYTOYHOM
aTTrecTanuu 00y4aroImuXxcs 1o JMCHHUIIMHE (MOLYJII0)

q)OHI[ OLCHOYHBIX CPCACTB JIA IMPOBCACHHA 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 XpaHUTCSA Ha Kade-
pe-pazpaboTurke B OyMaXHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHo-MeTOoaMYecKOEe U HH(POPMALMOHHOE O0ecTedeHne JUCHUIIIMHBI (MOYJIs1)

8.1 OcHoBHast 1uTEeparypa

1. Axwmeros, H.C. Obuas u Heopranuyeckast Xumus : yueOHuk s By3os / H. C. Ax-
METOB. - 5-€ u31., ucmp., 4-¢ us., ucnp. - M.: Beicimas mkona: Axamnemus, 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'munxka, H.JI. 3agaun u ynpaxsHenus no oouieit xumuu / HJL. T'nunka. —u3z. crep.-
M.: KnoPyc, 2011. —240c.

4. ®ponos, B.B. Xumus : yuebHoe nmocodue s By30B / B. B. ®ponos. - 3-e u3z., ne-
pepad. u gor. - M.: Beicmras mikona, 1986. - 543c¢. u3-23k3 a6-653k3

5. Endumos, B.M. OcHoBBI 00111e#i XuMuK [ DNIEKTPOHHBIN pecypce] : yueOHoe moco-0ue
/ BJ. Endumos, 2-¢ nza. - M.: HUL] UHOPA-M, 2015. - 256 c. - ISBN 978-5-16-010066-1. —
Tekct : anekTpoHHBIN // DnexTpoHHO-OubMMoTeunas cucrema ZNANIUM.COM : [caiiT]. —
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URL: https://znanium.com/catalog/document?id=372542 (mara oOpamenus: 12.06.2021). —
Pexum nocrtyna: 11 aBTOpU3UP. MOJIb30BATENCH.

8.2 lomostHuTeE/IBLHASI IMTEPATYPA

1. Koposun, H.B. O6miast xumus : yueOHuK 1151 ctyaeHToB By30B / H. B. KoposuH. - 9-
e u3., mepepad. - M.: Beictmast mkosa, 2007; 2004; 2000; 1998. - 557¢. 31 33

2. VYraii, S.A. OOGmas u Heopranuueckas XuMusl : y4eOHUK aJist By30B / S. A. Vraid. -
4-e uzn., crep. - M.: Boiciias mikoia, 2004; 2002; 2000; 1997. - 528c. 9733

8.3 MeToanueckne yKa3aHus Il CTYJA€HTOB 110 OCBOCHUIO M CIHIIJIMHbI

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

2. KowmmiekcHsie coenuuenus: 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. — Komcomonsck-na-Amype: @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

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

5. PacTtBOpBI : METOAMYECKHUE YKA3aHUS K BBIIOJIHEHUIO JJAOOPaTOpHOH 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 yKa3aHHs K J1a00OpaToOpHOi paboTte mo oomiei Xu-
mun/ Coct. U.H. 3onotapes. — Komcomonbck-Ha-Amype: [OYBIIO «KHAT'TY», 2004. - 7 c.

7. DNeKTpoJMTHYECKas TUCCOIMAIMs: METOJMUECKHUE yKa3aHus K JJabopaTopHOU pabo-
Te mo 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.JI. Hazapenko.
Komcomonbck-Ha-Amype: 'OYBIIO «KHAT'TY», 2008. — 17 c.

9. OxuCIUTENbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMU: METOIUYECKNE YKa3aHUS K BBINOJIHE-
HUIO JabopaTopHO# paboThI 1o Kypey «O6mias xumusy» / coct. .. 3omotapes, H.JI. Hazapen-
ko — Komcomonsck-Ha-Amype : ®I'BOY BIIO «KHAI'TY», 2015. — 10 c.

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

11. Dnextponusz: Meroauueckue ykazanus /Coct. .M. 3onotape. — Komcomobck-Ha-
Awmype: TOYBIIO «KHAT'TY», 2003. — 10 c.

12. p — >neMeHThI: METOJMUECKUE YKa3aHUS K BBIMOJIHEHUIO JJAOOPAaTOPHOU 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 BBIMOJHEHHUIO JabOpaTOPHBIX paboT Mo
Kypcy «O0mas 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 mo kypcy «Oo6mas xumus» / coct. I.M. Pemuzos. — Komcomonbck-Ha-Amype : ®I'bOY
BIIO «KKHAI'TY», 2004. — 11 c.

15. VkazaHHble METONMYECKHE MaTepHabl TaKXe pa3MEIEeHbl 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

Tabauna 5 — [lepeueHpb UCIOIB3YEMOTO MPOTrPAMMHOI0 00eCIEYEHHUS

Haunmenosanue 110 PexBu3uThI / YCJI0BUS UCITIOJIb30BAHUA

Microsoft Imagine JIuuensuonHsli gorosop AD223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBoOoHAs TUIEH3US, YCIOBHS UCTIOJIB30BaHUS IO CCBUIKE:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-TIEAATOTHYECKHUE YCIOBUSA

Opranuzanus o0pazoBaTeIbHOIO MPOLEcca perjaMeHTupyeTcs y4eOHbIM TUIAHOM M pac-
NUcaHueM YyueOHbBIX 3aHATUU. SI3bIK 00ydeHus (mpenonaBaHus) - pycckuil. Jlyisg Bcex BHIOB
ayJIUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIUBAETCS MPOIOJKUTEIBHOCTBIO 45 MUHYT.

IIpn dopmupoBanuu cBoel MHAMBHIYabHON 00pa3oBaTeNbHON TpaekTopuu oOydaro-
IIMHCS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUUX JTUCIMIUIMH U MPO(ECCHOHAIBHBIX MOJTY-
JIel, OCBOEHHBIX B MPOIIECCE MPEAIESCTBYIOMEro 00y4YeHus, KOTOPBIA 0CBOOOK1aeT 00yJaroie-
rocsi OT HEOOXOJUMOCTH UX MMOBTOPHOTO OCBOEHHUS.

9.1 O0pa3oBare/ibHbIE TEXHOJIOTUH

VY4eOHbIif mpoliecc MpH MpenojaBaHuu Kypca OCHOBBIBAETCS Ha MCIOIb30BAHUM TPaIU-
[[MOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpamuimoH-
Hble 00pa3oBaTeNIbHbIE TEXHOJIOTUN MPEICTABICHbI JIEKIUSIMH U CEMUHAPCKUMH (ITPAKTHYECKH-
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MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTENIbHbIE TEXHOJIOIMH UCIOIb3YIOTCS B BUJE HIMPO-
KOTO IIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (OPM MpoBeaeHus 3auaTuil. Hdopmanmonuse
o0pa3oBaTe/IbHbIE TEXHOJIOIMHM PEAIU3YIOTCA IYTEM AaKTHBM3ALMU CAMOCTOSTEIbHON pabOThI
CTYACHTOB B HH(OPMAIIMOHHOH 00pa30BaTeIbHOI cpefe.

9.2 3aHAaTHA JeKIMOHHOI'0 THIIA

JIeKMOHHBII Kypc IpeanoiaraeT CUCTEMaTH3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPO-
COB y4eOHOI0 IJIaHa.

Ha mepBoii nexium gekTop 00s13aH MPeaypeauTh CTyICHTOB, IPUMEHUTEIFHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, y4eOHBIM TOCOOHIM) OyAeT MPOYUTaH KypC.

JIeKMOHHBIN KypC OJDKEH JaBaTh HauOOJbIIMI 00beM MH(OpManuu M 00ecreynBaTh
Ooee rirybokoe MOHMMaHKUE Y4eOHBIX BOPOCOB MPH 3HAUYUTEIBHO MEHBIICH 3aTpaTe BPEMEHH,
4eM 3T0 TpeOyeTcst OONBIIMHCTBY CTYJJCHTOB Ha CAMOCTOSATEIILHOE H3Y4YEHHE MaTepuaia.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHS NPEJCTABIAIOT COOOH JeTanu3altio JEKIMOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOASATCS B LEAX 3aKPEIJICHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIE PA3EIIbI.

OcHoBHOM (opMOIi IPOBEICHHSI CEMHHAPOB SBJISIETCs 00CyXkIeHHe Hauboiee npoodem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEJIbHBIM TE€MaM, a TakXe pa30op NPUMEPOB U CUTyalud B
ayJUTOPHBIX yCIIOBHX. B 00si3aHHOCTH npenojaBaresst BXOAT: OKa3aHUE METOJIUYECKOH I0-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYIEHTOB 110 COOTBETCTBYIOIUM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUAX OLIEHUBAETCS IO CIELYIOLIUM KPUTEPUSIM:

- OTBETHI Ha BOIPOCHI, IIpeIaraéMble IIPETo1aBaTelIeM;

- y4acTue B JUCKYCCHUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3aJJaHHi;

- ACCUCTUPOBAHHUE MIPENOAABATEIIIO B IIPOBEICHUH 3aHATUN.

OTBeT 1oJKeH ObITh apTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OHOCIOXKHBIM, COJEPKATh
CCBIJIKH HA UICTOYHHKH.

Jloknansl ¥ ONIIOHUPOBAHHUE JTOKJIAJO0B IPOBEPSIOT CTENEHb BIAJCHUS TEOPETHYECKUM
MaTepHaJIoM, a TaK)Ke KOPPEKTHOCTb U CTPOTOCTh PACCYKIACHUN.

OneHuBaHue 3a/aHUi, BBIIOJIHEHHBIX HAa CEMUHApCKOM 3aHATHUH, BXOAUT B HAKOIUIEH-
HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4alomUXcs M0 JUCHUNINHE (MOAYJII0)

CamocrodarenbHas paboTa CTyJ€HTOB — 3TO NPOIECC aKTUBHOTO, IIEJICHAINPABICHHOIO
pUOOpPETEHUsI CTYJJIEHTOM HOBBIX 3HAHUM, YMEHUN 0€3 HEemOCPEeJACTBEHHOTO y4YacTHs Mpernoja-
BaTels, XapaKTePU3YIOIUICS MpPeAMETHOW HampaBIeHHOCTbIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKO pe3yJIbTaTOB JIEATEIbHOCTH 00y4aroLIerocs.

Lenu camocTosTENTHHON pabOTHI:

- CUCTEeMaTu3alus U 3aKpeIUICHHE TOJyYEHHBIX TEOPETUUECKUX 3HAHUM U NMPAKTHYECKUX
YMEHUU CTYJICHTOB;

- yriyOJieHue U pacliupeHne TEOPETUUECKUX 3HAaHUM;

- (popMupoBaHUE YMEHMH HCIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JTIOKYMEHTALHIO,
CIIEHUAIIBHYIO JTUTEPATYPY;

- pa3BUTHUE TIO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTU CTYJICHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;
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- (hopMHpOBaHHE CaMOCTOSTEIbHOCTH MBILUICHUS, TBOPUECKOW MHUIIMATHUBLI, CIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIn3aliy;

- pa3BUTHE UCCIIEOBATEILCKUX YMEHUN U aKaJIeMUYECKUX HABBIKOB.

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

TexHoIOTHS OpraHU3aIMK CAMOCTOSTEIILHON pabOThl CTYJCHTOB BKJIFOUAET MCIIOJIH30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

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

CTyleHThl JOKHBI TOIXOIUTh K CaMOCTOSTENbHOW paboTe Kak K HaWBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETUUYECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISIOB HA
OTJIeIbHBIC BOIIPOCHI Kypca, IPHUOOPETEHUS OMPE/ICIICHHBIX HABBIKOB U HCIIOJIB30BaHM TIpodec-
CHUOHAJILHOW JIUTEPaTyPHL.

9.5 MeTtoanyeckue yKazaHus 1Jisl 00y4aloUIMXCs M0 OCBOCHHUIO U CHUILIMHBI

[Tpu M3y4eHu AUCHUILTMHBI 00YYaroIUMCs IIeTIeCO00Pa3HO BBITOIHATH CIEIyIOIINE pe-
KOMEHJallUH:

1. 3yuenne yueOHOM TUCIUIUIMHBI JOJHKHO BECTHUCH CHCTEMATHUECKH.

2. Ilocne u3yuyeHust Kakoro-imbo pasjesna 1no yueOHUKY MM KOHCHEKTHBIM MaTepuajiaMm
PEKOMEHIYETCS IO TTaMSATH BOCIIPOU3BECTH OCHOBHBIC TEPMHHBI, ONIPECIICHU, TIOHATHS pa3Jie-
na.

3. Ocoboe BHUMaHUE CIIEAYeT YACTUTh BHIIOJHEHNIO OTYETOB MO MPAKTHYECKUM 3aHATH-
SM ¥ MHJMBHIyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENIbHYI0 paboTy.

4. Bes TemaTtrka BOIPOCOB, H3yYaeMbIX CAMOCTOSITENLHO, 33Ja€TCsl Ha JIEKIUSAX MPETIo-
naBartesneM. MM jke 1aroTcsi HCTOYHHMKH (B MEPBYIO Oo4Yepe/ib BHOBb U3/JaHHBIE B MEPHOANYECKON
HAYYHOH JTuTeparype) Uit 0ojee AeTaTbHOTO TOHUMAaHUs BOIIPOCOB, O3BYYCHHBIX Ha JICKIIHH.

[Tpu camocTosATENBEHON MPOPAaOOTKE Kypca 00ydarouecs J0KHBIL:

- IPOCMATPHUBATh OCHOBHBIE ONIPEIeNICHHS U (DaKThI;

- TIOBTOPUTH 3aKOHCHEKTHPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepuasl U JOIMOJHUTb
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JAHHOM TEMe JINTepaTyphl;

- U3Y4YUTh PEKOMEH/I0BaHHYIO JIUTEPATYPY, COCTABIIATH TE3UCHI, AHHOTAIUU M KOHCIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

- CAMOCTOSATENBHO BBITIONHSTD 33aJJaHUS, aHAJIOTHYHBIE TIPE/ITIaracMbIM Ha 3aHATHSX;

- HCTOJIB30BATh JJIS1 CAMOIIPOBEPKU MaTepHaibl OHAA OLIEHOUYHBIX CPEJICTB.

10 Onucanne MaTepuaJIbHO-TEXHMYECKOro odecredeHus1, He00X0AMMOro sl 0Cy-
IIEeCTBJIEHUA 00pPa30BaTEeIbLHOI0 Mpolecca Mo AMCUuIInHe (MOAYJII0)

10.1 YueOHo-1a00paTopHOe 000pyA0BaHUE

Tabmuia 6 — [lepeyers 0060pyI0BaHUS TA00OPATOPUH

Aynmutopust | HammenoBanue aynu- | Mcnonszyemoe o60opyaoBaHue
TOpHH (J1abOpaTOPHH )

431/1 JIaGoparopus oOuieit XuMuyeckas ocy1a, XUMUYECKUE PEaKTUBBI, 3-
XUMUU MEpUTENIbHBIE U HarpeBaTeNlbHbIe MPUOOPHI, KOM-TIJIEKT
JIEMOHCTPAIIMOHHBIX IIAKaTOB
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10.2 TexHu4yeckue M IJIEKTPOHHbIE CPEICTBA 00yUeHUSA

JleknuoHHBIE 3AHATHSA.

Aynutopun U JIEKIMOHHBIX 3aHSATHH YKOMIUIEKTOBAHBI MEOENbI0 U TEXHUYCCKUMU
CpeAcTBaMU OOYYCHHMS, CITy>KalllUMHU JUIsl TIPEICTaBJICHUs y4eOHOW WHpopMamuu OO0JbIION
aynmuTopuu  (HaOOpBI JEMOHCTPALMOHHOTO OOOpYyJOBaHUS (IIPOCKTOP, OJKpaH, KOMIIBIO-
Tep/HOYTOYK), yueOHO-HATJISAHBIC TOCOOUSI, TEMAaTHUECKHUE HILTIOCTPAIIUN ).

Jlist peanu3anuy qUCIUILTAHBI TOATOTOBJICHBI CIISAYIOIINE IPE3CHTALINN:
OCHOBHBIC TIOHSITHS U 3aKOHBI XUMHUH

Crpoenue BeliecTBa

OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEAKIIHM
PactBOpSBI M Ipyrue 1ucnepcHble CUCTEMBI
DIEKTPOXUMHUYECKHUE MTPOLIECCHI

DeMEHTHI KaYeCTBEHHOI'O M KOJIUYECTBEHHOI'O aHaInu3a

N o g s~ w D PEe

BLICOKOMOHeKy.]'IHprIe COCANHCHHA

IMpakTnyeckue 3aHATHSA.

Ayautopuu JUisi IPAKTUYECKUX 3aHITHH YKOMIUIEKTOBAHBI ClIeMaIN3upOBaHHON Mebe-
JBI0 U TEXHUYECKUMHU CpeIcTBaMU 00ydeHus (TIPOSKTOpP, IKPaH, KOMIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHA.

Jlyist T1abopaTOpHBIX 3aHATHNA HCMONB3yeTcs ayauTopust Ne 431, ocHameHHas 000pya0-
BaHUEM, YKa3aHHBIM B Ta0I1. 6:

CamocrosiTeibHast padora.

[TomemeHust 1y1si CaMOCTOSITENNbHOM PabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITIOUCHHS K ceTH «HTepHeT» W JOCTYIOM K 3JICKTPOHHOW WH()OPMAIIMOHHO-
oOpa3oBatenbHOM cpene KHAI'Y:

- yutaneHeIi 3a1 HTh KHAT'Y;

11 HNurble cBegenus

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

OcBoeHME NUCHUIUIMHBI 00YyYalOIMMUCS ¢ OIPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS
MOYET OBITh OPraHM30BaHO KaK COBMECTHO C JPYTUMH OOYyYalOIIMMHUCS, TaK U B OTIEJIbHBIX
rpynnax. [Ipennonaratorcst cnenuaibHble YCIOBHS AJIs TOJIy4eHUs 00pa30BaHus 00ydaromuMu-
Csl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 310POBbSL.

[Tpodeccopcko-nenarornyeckuii COCTaB 3HAKOMHUTCS C TICHXOJIOTO-()DHU3UOIOTHIECKUMU
0Cc00EHHOCTAIMH 00yYalOMIMUXCsl UHBAIUAOB M JIMI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]10pPO-
Bbsl, UHJIMBUYaJbHBIMU MPOTpaMMaMH peadMInTaluy WHBaIUAOB (mpu Hanuuuu). [Ipu HeoO-
XOIHMMOCTU OCYLIECTBIISIECTCS JOIOJHUTENbHAS MOACPKKA MIPENOJaBaHUs ThIOTOPAMHU, MCUXO-
JIoTaMH, COIIMaIbHBIMU paOOTHUKAMHU, TPOIIEIIINMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ MeTOAMYECKMMHU peKoMeHaanusaMu MunoOpHayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTMH COLIMOKYJIBTYPHON peadMINTallUU C LEeNbI0 OKa3a-
HUS IOMOIIY B YCTAaHOBJICHUH ITOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH C IPYTUMU CTYACH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMara B cTyneHueckoil rpymrme. Ilogdop u
pa3paboTka yuyeOHBIX MAaTE€pPHAJIOB MIPOU3BOAATCSA C YUETOM IPEIOCTABICHHUs MaTepuana B pas-
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JUYHBIX (hopMax: ayJualbHOW, BHU3YalbHOM, C HCIOJb30BAHUEM CHEIMAIbHBIX TEXHHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nuctuminsbl Junamu ¢ OB3 ocymiecTBiseTcsl ¢ MCIOJIb30BaHUEM CPEJCTB
0o0yuyeHHs OOIIET0 M CIEUUAIBHOTO Ha3HAYEeHHUs (TEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIIONB30-
BaHMsA). MarepuaabHO-TEXHHUYECKOE 00eCeueHHe MpeyCMaTpUBAeT MPUCIIOCOOIEHHE ayauTO-
puit k Hyxaam jun ¢ OB3.

dopma npoBeeHUs aTTEeCTalluyU AJIs CTYIEHTOB-UHBAIUAOB YCTAHABINUBACTCA C YUETOM
WHANBUIYAIBHBIX TICUX0pu3ndeckux ocooeHHocreit. st crynentoB ¢ OB3 mpexycmaTtpuBaet-
cs1 locTynHas (popMa IpeloCTaBICHUs 3aJaHNH OLEHOYHBIX CPE/ICTB, & UMEHHO!

- B TIEYAaTHOW WM DJCKTPOHHOM ¢opme (Ui IUI C HAPYMICHUSIMH OIOPHO-
JIBUTATEJILHOTO amapara);

- B Ie4aTHOM (popMe WM AIIEKTPOHHOM (pOopMe ¢ yBETUUYEHHBIM MIPUPTOM U KOHTPACTHO-
CTbIO (IUIs1 JIUL] C HAPYIIEHUSAMHU CIIyXa, pe4H, 3peHus);

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

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMUYMBACTCS BpPEMs HA IOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [yl TakuX CTyIEHTOB HpeayCcMaTpHBAETCs AOCTyIHas (opma mpeaocTas-
JIEHHsl OTBETOB HA 3a/1aHUs, @ UMEHHO:

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

- BBIOOPOM OTBETAa U3 BO3MOKHBIX BAPUAHTOB C MCIOJIB30BAHUEM YCIIYT aCCUCTEHTa (IS
JIMIL ¢ HAPYUIEHUSMHU OIIOPHO-/ABUraTEIbHOIO aiapara);

- YCTHO (AJIs1 JIUI] C HAPYIICHUSIMH 3PSHHS, OITIOPHO-ABUTAaTEILHOTO aIapara).

ITpu HEOOX0AUMOCTH AJ1s1 00YUAIOIIMXCS ¢ MHBAIWIHOCTBIO MIPOLIelypa OLIEHUBAHUS pe-
3yJIbTaTOB 00yUEHHS MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/J OIEHOYHbBIX CPEACTB

o IMCIOMIIJIMHE

«XUMHUD»

13.03.01 TerutosHepreTuka M TEIIOTEX-

HanpaBneHHe IIOATrOTOBKH
HHUKa

Hanpasnennocts (mpoduis) oOpa3zoBaTenbHON Mpo-  TemnoBbie AIEKTPUYECKUE CTAHIIUN
rpaMMBbl

KBanudukanus BbITyCKHIKA bakanasp
I'on Havasa moAroToBKH (10 y4eOHOMY IIJIaHY) 2021
®opma o0yueHus Ounas gopma
TexHonorus 00y4eHust TpanuuuronHas
Kypc Cemectp TpyroemMKoCTb, 3.€.
1 1 3
Bun npomexyToyHOM aTtTecTauu ObecneunBatoliee nojpasiesieHue

3auér Kadenpa Xumun nu XuMHyecKoi TEXHOJIOTUU
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1 IlepedeHb MIAHMPYEMbIX Pe3yJbTATOB 00y4eHHUS MO JUCHHMILUIUHE (MOIYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM IO0CTUKEHUSI KOMIIEeTeH M i

Tabmuua 1 — KomnereHIMy 1 MHIUKATOPBI UX JTOCTUKECHUS

Kon n HauMeHOBaHUE KOMIIC-
TEHIINU

Nunukatopel 1OCTHKEHUS

[Tnarupyemblie pe3ynbTaThl 00y-
YEHUS 10 JUCIUILIHHE

Ob6memnpodeccnoHanbHbIC

OIIK-2 CnocobeH mpume-
HATH COOTBETCTBYIOMIUN (HU-
3UKO-MaTeMaTHUUCCKUI arma-
pat, METOJIbl aHaIu3a U MO-
JIETTMPOBaHMUS, TEOPETHUYECKO-
ro ¥ 3KCIEPUMEHTAIBHOTO
MCCJICIOBAHMS TIPU PEIICHUU
po)eCCHOHANIBHBIX 3a71a4

OIIK-2.1 3naer TeopeTu-
YECKHE OCHOBBI €CTECTBEH-
HOHAYYHBIX U OOIIEHHKE-
HEPHBIX JTUCLMILINH

OIIK-2.2 Ymeet npume-
HSITh METOJIbI QaHATIN3A U
MOJIEJIMPOBAHUS, TEOPETHU-
4EeCKOTO M SKCIIEPUMEH-
TaJIbHOTO UCCIIEIOBAHUS
IpU penieHnu npodeccuo-
HAJIbHBIX 3a/1a4

OIIK-2.3 BnaneeT HaBEI-
KaMH TEOPETHIECKOTO U
HKCMIEPUMEHTAIBLHOTO UC-
CICOBaHMS

3HAaeT OCHOBHBIC 3aKOHBI U ITOHS-
THSL OOIIEH XUMMHU, XHMHYECKOM
TEPMOJAMHAMHUKHA W  KUHETHKH,
MPOIIECCOB THIPOJIU3a, 3JIEKTPO-
JU3a, AIEKTPOXUMUUYECKON KOPPO-
3UMN.

YMeer paborath ¢ TepuOaHYC-
CKOM CHCTEMOM XMMHYECKHX 3JIe-
mentoB J[.M. MenneneeBa; Tad-
JULEH PacTBOPUMOCTU  KHCIIOT,
OCHOBAaHMH U COJIEH; pemaTh pac-
YETHBIE M JKCIIEPUMEHTAJIbHBIC
3a/1aud; aHAJIU3UPOBaTh ypaBHE-
HUS TPOTEKAIOIINX XUMHYECKUX
peakIuu.

Bunaneer Mmeronamu aHainusa mpo-
LIECCOB XMMHUYECKON TEPMOINHA-
MUKH, KHHETUKH, TUAPOJIN3A,
JNEKTPOIIN3A.

Tabmuua 2 — [Nacnopt ¢oHa OIIEHOUHBIX CPENICTB

Koutposmpyemsie dopmupyemast HanmeHnoBanue
pa3aeJibl (TeMbl) KOMIIETEHIIU A OLIEHOYHOI'0 Hoxasaresn ouen-
JAUCHMIITHHBI cpeiacTBa i

1. OcHOBHBIE TIOHATHS U OIIK-2 1. JlaGoparophas | 1. Beinonnenue
3aKOHBI XUMUHU pabota Nel-7 1a00paTOpHBIX  pa-
2. Crtpoenue BemecTra 2. [Ipaktrueckas | 60T, HaJIUUYuE 3amu-
3. OcHOBHBIE 3aKOHO- pabota Nel-8 ceil B 1abopaTopHOM
MEPHOCTH XHUMHUYECKUX pPeak- KonrtponbHas pabora | )KypHane,  YCTHBIH
805051 OITPOC IO TEME
4. PactBopsl u japyrue 2. Boinonnenue
JTMCTIEPCHBIE CUCTEMBI MPAKTUYECKUX 3a/a-
5. DNEeKTPOXUMHUYECKHE HUH, Halu4ue KOH-
IPOLIECCHI CIIEKTa IO TEMe
6. DneMeHThl KauecTBEH- 3. KonTponbHas
HOTO M  KOJIMYECTBEHHOI'O paboTta mnpoBOAMUTCS
aHanmmu3a B 4achl BHEAyAUTOp-
7. BricokoMonekysipHbIe HOW pabotel. OO0y-
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COCOAMHCHU A

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

2 MeToauveckne MaTepHaJIbl, ONPeIess0lHe MPoue1ypPbl OLleHUBAHUS 3HAHMIA,
YMeHUii, HABBIKOB U (MJIM) ONbITA JeSITeJIbHOCTH, XapaKTepu3yloiue npouecc popmupo-
BaHMs KOMIIeTeHIUil

Metoanyeckre MaTepualbl, ONPECIISIONIMe MPOIEAyphl OIICHUBAHUS 3HAHUM, YMCHUH,
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
KypHama - 2
6amtoB/pabora,
yCTHas 3almra
(mo Bompocam) 6
0asioB.
OuenuBaercs
BJIaJICHUE MaTe-
puaioM, ero cu-
CTEMHOE OCBOE-
HUE, CIIOCO0-
HOCTh  TpUMe-
HATh  HY)KHBIC
3HaHUS, HABBIKH
U yMEHHS TpHU
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
YMEHBIIATCS
MIPONOPIIHO-
HAJILHO TPOIICH-
Ty TPaBUIBHO-
CTH PCLICHHUSI.

3. KoHnTtposbHas padota 16 nenens 100 6amnoB I[paBunbHOE
peleHre  3amaq
(20 Oai-
JIOB/3a/1a4a).
bamner  ymeHs-
HIAIOTCS  TPO-
HOPIIMOHAIIEHO
NPOIICHTY  Tpa-
BUJIIBHOCTH  pe-
IICHUSI.

HNTOI'O: - 250 oGauos -
Kpurtepnu oneHKH pe3yibTaTOB 00y4YeHHS 10 TUCIUTLINHE:
0 — 59 % OT MakcHMaJdbHO BO3MOXHOH CYyMMBI OalIOB — «HEYAOBJICTBOPUTEIHHOY
(HEOCTAaTOYHBIN YPOBEHB JJIsl IPOMEXYTOYHOW aTTECTAlUH 110 IUCIHUILIHHE);
60 — 74 % oOT MakcUMalbHO BO3MOXXHOW CYMMBI OallJIOB — «YyJOBJIETBOPUTEIHLHO
(moporoBbli (MUHUMAJBHBIN) YPOBEHb);
75 — 89 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJUIOB — «XOPOLIO» (CPEIHUN YPOBEHD);
90 — 100 % oT MakcHMaIbHO BO3MOKHOW CYMMBI OQJIJIOB — «OTJIMYHOY (BBICOKHIA (MaKCH-
MaJIbHBIN) YPOBEHb)

3 TunoBble KOHTPOJIbHbIE 32JaHUS UM MHbIEe MaTePHAJIbI, He00OX0AUMBIe 115
OLICHKH 3HAHWH, YMEHHNH, HABBIKOB M (MJ/IM) ONBITA AeATEIbHOCTH, XapaKTePHU3yIoLHe
npouecc popMUPOBAHUSI KOMIIETEHIIHIl B X0/le 0CBOEHHS 00pa30BaTeIbHOI IPOrpaMMBbl

3.1 3aganus 1J1s1 TEKYLIEro KOHTPOJS YCIeBaeMOCTH

KOHTPOJIBHASA PABOTA
Bapuant Nel

1. OnpenenuTe KOJIMYECTBO BEIIECTBA DKBUBAJIEHTA U MOJISIPHYIO MacCy SKBUBaJIEHTOB (hOC-
dopa, kucioposa u 6poma B coenuaeHusix PHs, H.O, HBr.

2. Hanumure 37eKTpOHHBIE (POPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAIKOBHIMH HOMepamMu 9 u
28. [lokaxuTe pacupenesieHUue 3JIEMEHTOB 3THUX aTOMOB IO KBAaHTOBBIM syeiikam. 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 KHCIIOT, M OKCHUJA TEXHEIUs, OTBEYAIOIINE WX BBICIICH
cTerneHu okucieHus. 3o6paszure Gopmyabl ITUX COeAUHEHHM rpaduyecKy.

4. BpIlUMCANTE KOMMYECTBO TEIUIOTHI, KOTOPOE BBIIEIUTCS MpU BoccTaHOBIeHUU Fe203 me-
TaJUTMYECKUM ATFOMHUHUEM, eciTi Obu1o morydeHo 335,1 T xenesa.

5. Berauciute ﬂ.Gggg CIEAYIONINX PEaKIIMIL:

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

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

MOo>HO JTi TIOTy4nTh (GTOP M0 peakmuu (a) u BocctanoBuTh PHO2 riuaKOM 110 peakiuu (0).
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6. OKHCIIEHUE CEPBI U €€ TUOKCH]Ia MPOTEKAET MO0 YPABHEHUSIM:

a) S + O2 = SO2(;

6) 2SO2(r) + O2 = 2S03(y).

Kak m3MeHUTCSI CKOPOCTh ITHX PEAKIUH, €clii 00BEMBI KaXKI0H U3 CUCTEM YMEHBIIUTH B Ye-
ThIpE pa3a?

7. BbruncnuTe MOJSPHYIO KOHLEHTPALMIO U MOJISIPHYK KOHLEHTpaluio skBuBajieHTa 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. Kaxxmas u3 B3sSThIX COJelt THAPOIU3yeTCcs HeoOpa-
THUMO JI0 KOHIIa C 00pa30BaHNUEM COOTBETCTBYIOIIMX OCHOBAHUS M KUCIOTHI.

Bapuant Ne2

1. Peakiiuu BhIpa)karOTCA CXEMaMU:

P+HIO3 + H20O = H3PO4 + HI
H2S + Clz + H20 = H2SO4 + HCI

CocraBbTe 3JCKTPOHHBIC ypaBHEHUs. PaccraBbre KOA(P(UIMEHTH B YPaBHEHUSIX PCAKITHI.
JIist KaXI0¥ peaklny yKa)XHUTe, KaKOoe BEIIECTBO SBJISIETCS OKUCIUTENEM, KaKoe — BOCCTAaHOBH-
TEJIeM; KaKO€ BEIIECTBO OKHUCIISETCS, KAKOE — BOCCTAHABIIMBACTCSI.

2. VYBeNIUYUTCS, YMEHBIIUTCSA WA OCTaHETCs 0e3 M3MEHEHUs Macca IIMHKOBOW IUIAaCTUHKU
npu B3auMoielicTBIM ee ¢ pactBopamu: a) CuSQOs; 6) MgSOs; B) Pb(NO3).? ITouemy? CocraBb-
T€ 3JIEKTPOHHBIE U MOJICKYJISIPHBIE YPAaBHEHHS COOTBETCTBYIOLIUX PEAKIUH.

3. CocTaBbTe CXeMy TaJIbBAHMYECKOTO 3JIEMEHTA, B OCHOBE KOTOPOTO JICKHUT PEAKIIHS, ITPO-
TEKaloIas Mo ypaBHEHUIO

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

Hanummure 31eKTpoHHBIE ypaBHEHUS aHOAHOTO U KaToJAHOTro mporeccoB. Beruncoute 3C
storo semenTa, ecir [Ni2*] = 0,01 moms/n, [Ph?*] = 0,0001 moms/n1. OtBet: 0,064 B.

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

5. IlomumepoM Kakoro HEMpEeIeNbHOIO YIJIEBOJAOpOJA SBISETCS HATypajbHBIA Kaydyk?
Hanummre cTpykTypHYyI0 (hopMyIty 3TOro yrieBoaoponaa. Kak Ha3pIBalOT mpoiiecc mpeBpalieHus
Kay4yka B pe3uHy? UeM 1o CTPOCHHUIO U CBOMCTBAM pa3MdaloTCs KaydyK H pe3nHa?

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

Fe3Ou4w) + Siw) — Few) + SiOz ). Bo3MokeH nu 3TOT mpoliece npu CTaHAApPTHBIX yclnoBusax? OT-
BET MMOATBEPIUTH PACUETOM.

A H%eqs, xJ[5x/MOITH S%g8, JIk/MOITB
Fe3Osw -1117,7 151,46
Siw) - 18,82
Few - 27
SiOxw -859,4 40
1) -601,1:2)  712,8; 3)  -599,73; 4 77728
2. [pu cMemmBaHuU 2 MOJIb BEIIECTBA A ¢ 2 MOJIb BelecTBa 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 00bem rasza Beigenutcsi, eciu k 400 mur pactBopa LIOH, tutp xotoporo paBeH
0,0024 r/mn 6s11a go6asiena coib (NH4)2CO3. OTBeT MOATBEPAUTH PACUCTOM.

1) 12,6m7; 2) 0,961; 3) 21,5m; 4) 0,896:7.

4. ['maponnsy noaBepraroTes coau

1. ZnCly; 2. Cs2COs; 3. FeBrs; 4. CaBro».

94 HBr = 0.899; 04 H.CO3 = 0.0017; (04 Ca(OH)2 =0.78.

Vxka3aTb HpaBI/IHBHHﬁ OTBET YpaBHCHHA pCaKIMH I'MJpOJIn3a.

1) ZnClz + H20 — ZnOHCI + HCI pH =7;
2) Cs2C03 + H20 — CsOH + H.CO3  pH > 7,
3) FeBrz + H O — FeOHBr, + HBr  pH< 7,
4) CaBr; + H:O — CaOHBr + HBr  pH>7.

5. Uemy paBHA SKBHBAJICHTHAS Macca Cepbl B COCTMHCHUSX
1. Na>SOs; 2. Cr(S0s)3; 3. (NHa)2S; 4, H>S.
1) 16; 2) 5,3; 3) 8; 4) 8.

OTBeT NOATBEPIUTH PACUETOM.
Bapuanr 4

1. Nmeerca I'D Sn 10 r-wow/n Sn*2 // [H*] = 102 r-non/n /Hz, Pt
Uemy paBna Benmmunna 2J1C TaKOFCT anemeHTa? OTBET MOATBEPIUTH PACUECTOM.

1) 0,1105B; 2) 0,169B,; 3) 0,405B; 4) 0,287B.
2. VYka3zarh NMpaBUIIBHBIN OTBET JJIS MPOIECCOB HA 3JIEKTpoaax npu padore ['D u3 Bompoca
Ne 1

1)  SnA(-):Sn*2-2 e — Sn*
Pt, Ho K (+) : 2H20 +2 e - H, + 208"

2)  SnA(-):Sn°-2 e — Sn*2
Pt,HzK(+):2H++2é — H»

3) Pt HzA(-):2HzO-4é — Oy + 4H"
SnK(+):Sn+2+2é — Sn

4) Pt,HzA(-):2H++2é—>H2

SnK(+):Sn-2€ — Sn*2
3. [Touemy aTmocdepHast KOppo3us ABJISIETCS AIEKTPOXUMUUYECKONW KOPpO3uei MeTaioB?

1) Tak kak MeTtaii KoHTakTupyeT ¢ napamu HoO Bo3ayxa;
2) Tak kak MeTayu1 KOHTAKTUPYET C KHCIOPOJIOM BO3yXa;
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3) Tak kak MeTa/T KOHTAKTHUPYET C AJIEKTPOJUTOM OOpa30BaHHBIM IMMPHU B3aUMOJCHCTBUU
YIJIEKUCIIOTO ra3a ¢ BJIarou;

4) Tak Kak MeTaJl KOHTAKTUPYET C OKUCIUTEIIEM U 3JIEKTPOJIUTOM.

4. Wznenue u3 Ti ¢ 3aKJICNKON M3 MACCUBUPOBAHHOM CTajM, HaXOIMTCS B MOPCKOW BOjIC.

Eti*%mi = +0,10B; Ere*?/re = +0,17B. Yka3atb MPaBUJILHBIN OTBET JIEKTPOAHBIX TPOIIECCOB.
) TIAQ):TioTi%+2€
FeK(+):Oz+4é + 2H,0 — 40H"
2) TiA(-):Ti—»Ti+2+2é
FeK(+):2H"+2 é — H>
3) FeA(-):Fe—»Fe+2+2é
Ti K(+)202+4é + 2H,0 — 40H"
4) FeA(-):Fe—»Fe+2+2é
Ti K(+):2H++2é — H»
5. W3znenue u3 Ti ¢ 3aKJIeNKO# M3 MaCCHBUPOBAHHOW CTaiu, Haxomutcs B pactBope LiCl.
Eti*2mi = -1,63B; Ere*2/re = -0,35B. Yka3aTh NpaBUIBHBIH OTBET YNEKTPOIHBIX MPOIECCOB.
) TiAQ):TioTi?+2€
FeK(+):2H"+2 é — H>
2) TiA(-):Ti—»Ti+2+2é
FeK(+):Oz+4é + 2H,0 — 40H"
3) FeA(-):Fe—>Fe+2+2é
Ti K(+):2H++2é — H»
4) FeA(-):Fe—>Fe+2+2é

TiK (+): 02+ 4 € +2H,0 — 40H

6. B kakoii cpejie BBITOHEE UCTIONB30BaTh KOHTAKT Fe/Ti (cMoTpu Bormpocsr 4, 5)
1) B mopckoii, Tak kak D/IC MeHbIIe.

2) B pactBope LiCl, Tak kak 3/1C menb1e.

3) B mopckoii, Tak kak DJIC umeer 60sblliee 3HaYCHHE.

4) B pactBope LIiCl, Tak kak 3/IC umeer OoJbliee 3HaUCHHE.

OTBeT MOATBEPAUTE PEIICHUEM.
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7. PaccraButh K03 PUITEHTH METOAOM AJIEKTPOHHOTO OajaHca:
K2Cr.07 + HCl — KCI + CrCl3z + Cl> + H20. Yka3ars cymmapHoe 3HadeHue Ko3dduumenra ajs
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)

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



