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1 BBenenue

PaGouas nporpamma u (GOHJA OLIEHOUHBIX CPEACTB JUCIUILIMHBI «XUMHUSD) COCTABIICHBI B
COOTBETCTBUU C TPeOOBAHHIMH (eIePATBHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAAp-
Ta, YTBEPXKJACHHOTO MpukazoM MuHoOpHayku Poccuiickoit ®enepanun denepaibHblil rocyaap-
CTBEHHBIN 00pa3oBaTeNbHBINM CTaHAApT Bhiciiero oopazosanus (OPI'OC BO) mo HampaBieHHUIO
noarotoBku 15.03.01 &#171;Mammnoctpoenne&#187; , yTBepKIeHHBIN TprKazoM MHHOOD-
Hayku Poccun ot &#171;03&#187; centsiops 2015r. Ne 957, m ocHOBHOU TpodecCHOHATBHON
o0pa3oBaTenbHOI MporpaMmbl TOATOTOBKU «O00pYy0BaHHE U TEXHOJIOTHSI CBAPOYHOTO MPOU3-
BOJICTBa» MO HaIpaBleHUIO MOAroToBKH «15.03.01 MammHoctpoeHue».

3amaun
[LUIUHBI

JAUCIIH- HaXOl[I/ITB OIITUMAJIBHBIC YCJIOBUA JIA MPOTCKAHUA XUMHUYCCKUX ITPOLEC-
COB; OIIMCBbIBATb XMMH3M OCHOBHBIX XUMHUYCCKUX ITPOLECCCOB; OBJIAACTH
npueMaM U1 METOJJUKAMU PCHICHUA KOHKPCTHBIX 3a/la4 U3 Pa3JIMYHbIX pa3-
ACJIOB XUMHHU,; BBISIBJIATE B3aUMOCBA3U MCKAY OTACIIbHBIMU XUMHUYCCKUMU

IpoLecCaMHu.

OCHOBHBIE pa3zjie-
Jbl / TEMBl JHC-
LUTUIUHBI

Texnuka 6e30mMacHOCTH, OXpaHa TpyJia

OCHOBHBbIE OHATHUS U 3aKOHBI XUMHHU

CrpoeHue BemiecTsa

OcHOBHbIE 32aKOHOMEPHOCTH MTPOTEKAHNS XUMUUECKUX PEAKIIUM,
PactBOpBI ¥ Ipyrue qucnepcHble CUCTEMBbL
DNEKTPOXUMHUECKHUE TPOLECCHI

DJEMEHTBI KaYECTBEHHOT'O ¥ KOJIMYECTBEHHOTO aHAIIN3a
BrIcOKOMONEKYIISIpPHBIE COETMHEHUS

IIpomexxyTouHas arrecranus

2 IlepeuyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHS N0 AMCHHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBIMH Pe3yJIbTATAMH 00pa30BaTEJIbLHOM IIPOrPaMMBbI

[Ipouecc n3yyeHHs: JUCHMIUIMHBI «XHUMHUS» HaIpaBlieH Ha (OPMUPOBAHUE CIIEAYIOLINX
kommnereHMi B coorBeTcTBUU ¢ PI'OC BO 1 ocHOBHOI 00pa3oBaTenbHOM ImporpaMMmoil (Tad-
muna 1):

Tabmuua 1 — KomnereHuu 1 miiaHUpyeMble pe3yabTaThl 00yUeHHs 110 MPAKTHKE

Kox n HauMeHOBaHMEe KOMIIE-
TEeHIIUU

Nunukaropel focTrxe-
HUS

[Tnanupyemble pe3ynbTaThl 00yye-
HUS 110 TUCIMITIIMHE

Ob6menpodeccnoHanbHbIe

OIIK-1 ymeHuem ucnonb30-
BaTh OCHOBHBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX JUCIUILIUH B
npodeccuoHaNbHOM e TelNb-
HOCTH, IPUMEHSATH METO/Ibl Ma-
TEMaTUYECKOTr0 aHaJIn3a U MO-
JEIMPOBAHMSI, TEOPETUUECKOTO
9KCHEPUMEHTAIIBHOIO HCCIe-
JIOBaHUS

OIIK-1.1 3unath QpyHaa-
MEHTAJIbHBIE TIOHATHS,
3aKOHBI M TEOPUH CO-
BPEMEHHOU U KJIaccuye-
CKOI XMMUH, OCHOBHBIE
XUMHUYECKUE SBIICHUS.

OIIK-1.2 YmeTp npume-
HATH (PU3UUECKUE 3aKO-
HBl U MaTeMaTUYECKHE

3HaeT OCHOBHBIE 3aKOHBI M TOHS-
THS OOMIeH XUMHH, XUMHYECKOM
TEPMOJMHAMUKH W  KUHETHUKH,
MPOLECCOB TUIPOJIN3A, AIEKTPOITU-
3a, JIEKTPOXUMHUYECKOU KOPPO3UHU.

YmMeer paboTaTh C MEPUOANICCKON
CHUCTEMOM XMMHYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa; tabmuiei pac-




METOJBI ISl pEIICHUS TBOPUMOCTH KHUCIIOT, OCHOBaHUN U
3a/1a4 TEOPETUUYECKOTO U | COJEH; pelaTh pacueTHbIE U DKC-
MPUKIIATHOTO XapaKTepa | MIEpUMEHTAJIbHBIC 3a/laud; aHallu-
3UpOBATh ypPaBHEHUS MPOTEKAIO-
IIMX XUMHAYECKUX PEaKITUH.

OIIK-1.3 Biazners Bnaneer merogamu aHanu3za mnpo-
HaBBIKAMU TIOCTAHOBKHU U | 1IECCOB  XMMHUYECKON TepMOIMHa-
MPOBEACHUS XUMUYECKO- | MUKW, KHWHETHKH, THAPOJIH3A,

r'0 9KCIIEPUMEHTa, 00pa- | 3JIEKTPOJIn3a.
OOTKM | aHaJIN3a pe-
3yJITATOB JJIsl PEIICHUS
MPAKTUYECKHX 3a/1a4

3 MecTo AUCHUIIMHBI (MOAYJIS) B CTPYKType 00pa3oBaTe/ibHOM NPOrpaMMbl

Juctunnuna «Xumus» u3ydaercs Ha 1 kypce, 1 cemectpe.

JucuumnnuHa BXOAUT B cocTaB Onoka 1 «/lucuuruinHel (MOIyJH)» U OTHOCHUTCA K 0a3o-
BOM YaCTH.

3HaHUA, YMEHUS U HaBBIKU, COOPMUPOBAHHBIE MPH HU3YUYCHUH TUCIHUILTUHBI «XUMHUI,
OyIyT BOCTpeOOBaHBI NMPU U3YUYECHUU TOCIETYIONINX TUCHUIIINH: « TeXHOIOTHS KOHCTPYKIIMOH-
HBbIX MarepuaioBy, «Pusnka», « Teopus BEpOATHOCTENH U MaTeMaTUyecKasi CTaTUCTUKay, «Teo-
peruyeckas MexaHuka», «ConpoTHBIEHHE MaTepuaioB», «Teopus MEXaHHU3MOB M MalluH,
«DNEKTPOTEXHUKA U DJIEKTPOHUKA», «/leTanu MalrH 1 OCHOBbI KOHCTPYHUPOBAHUS».

JuctunnuHa « XuMUs» B paMKaxX BOCIUTATEIbLHON pabOThl HampaBiieHa Ha (popMUpOBa-
HUE y 00yJaroIMXCsl aKTUBHOW TPaKJaHCKOW MO3UIINH, YBaXKEHHUS K MpaBaM U cBOOOJIaM 4elo-
BEKa, 3HAHUS MIPABOBBIX OCHOB M 3aKOHOB, BOCIIUTAHHE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHUS
apryMEeHTHUPOBaTh, CaMOCTOSITEIHbHO MBICIUTh, Pa3BUBAET TBOPYECTBO, MpOodeCcCHOHATbHBIC
YMEHHSI WJIM TBOPYECKH PA3BUTON JIMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUH, OTBETCTBEHHOCTH
3a BBITIOJIHEHUE Y4eOHO-TIPOU3BOICTBEHHBIX 3aJaHUH U T.1.

4 O0beM AUCHMILVIMHBI (MOYJIs1) B 32a4€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBa
aKaJeMHMYeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYIO pa0doTy 00y4alomuxcs ¢ NpenoaaBa-
TesieM (110 BUIaM Y4eOHbIX 3aHATHIT) M HA CAMOCTOAITEIbHYI0 padoTy 00y4arommxcst

O61mmas Tpya0eMKOCTh (00beM) TUCHIUIIINHBI cocTaBiseT 3 3.e., 108 akax. gac.
Pacnipenenenne oobeMa AUCHMILIMHBI (MOJYJI) IO BUJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JeHo B Tabmnure 2.

Tabauna 2 — O6beM JUCIUILUIMHBI (MOYJISI) IO BUJIaM YUEOHBIX 3aHSITHH

O0BeM TUCIUITINHEL Bcero akagemu-
YEeCKUX YacoB

OO0mmast TpyA0€MKOCTh TUCITUTUTHHBI 108

KonTakTHas aynuTopHas padoTa 00y4alImxcs ¢ npemnojasaresiem (1o 48
BH/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToMm uncie:

3QHAITUS JIEKIMOHHOI0 TUMNA (JISKIIMHU W WHBIC Y4eOHBIC 3aHATHS, TIPEIy- 16




CMaTpHUBAIOIME MPEUMYIIECTBEHHYIO Iepeaady y4eOHoi nHpopmamu rme-
JarOTU4eCKUMHU paOOTHUKAMM)

3aHATHS CEMHUHAPCKOT0 THNA (CEMHHAPHI, TPAKTUYCCKUE 3aHATHUS, TIPaK- 32
TUKYMBI, JIa0OpaTOpHbIe PabOThI, KOJUIOKBHYMbI M WHBIC aHAJIOTUYHBIC 3a-
HATHUS)

CamocTrosiTeJibHasi padoTa 00y4arloMXcAd U KOHTAKTHasi padoTa, BKIIIO- 60
qarolas TPYIIOBbIE KOHCYJIbTAllMH, MHIMBUAYaJbHYIO paboTy oOydaro-
HIMXCS C MpernojaBaTesiaMU (B TOM 4HWCIE€ HWHIUBUAYalIbHbIE KOHCYJIbTA-
IIUH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHLHON
cpele By3a

[TpomexyTouHas aTTecTanus ooyJaromuxcs — 3auét 0

5 Coaep:xkanue TUCHUILUIMHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEeM OTBeeHHOI0 HA HUX KOJIMYeCTBAa aKa/JleMUYeCKHX 4YacOB M BUI0B y4eOHOIi
padoThI

Tabnuua 3 — CTpyKTypa U cojepkaHue AUCUUIUIMHBI (MOAYJIs)

HanmenoBanwue pa3nenoB, TeM 1 | Buabl yueOHOH paboThI, BKIIFOYAst CAMOCTOSTEIIbHYIO pado-
coJiep>KaHue MaTepuala Ty 00YyYaromuxcs ¥ TPYI0EMKOCTD (B 4acax)

KonTaktHas padora mpemnogasarens ¢ ooydatonu- | CPC
MUCS

Jlexiuu | Cemunapckue (mpak- | JlaGopaTtopHbie
TUYECKUE 3aHSATHUS) 3aHSITHS

TexHuka 6e30MacCHOCTH, OXpaHa TPyIa

Texnuka 6e30MacHOCTH, OXpaHa 2
Tpyna

OcHOBHbIE IOHATHS U 3aKOHbI XUMHH

OcHOBHBIC NIOHATHSA U 3AKOHBI 2 2 2 10
XUMHUHN

CrtpoeHue BelecTrsa

CTtpoeHue BellecTBa 2 2 2 10

OcCHOBHbBIE 3aKOHOMEPHOCTH NPOTEKAHUA XUMHU-YECKUX PeaKIuu

OcHOBHBIC 3aKOHOMEPHOCTH 3 3 2 10
MPOTEeKAHUSI XHMHYECKHX pe-
aKnuii

PacTBOpbI U Apyrue aucnepcHbie CUCTEMbI

PacTBOpbI U Apyrue qucnepc- 2 2 2 10
HbI€ CHCTEMBbI




DJIEKTPOXUMHYECKHUE MPOIECChI

DJIEKTPOXUMHYECKHU e MPOLeCcChI 3 3 2 8

9J1eMeHThbI KAYeCTBEHHOI0 M KOJIHMYECTBEHHOI0 aHAJIN3A

DJIeMEeHThI KAaYeCTBEHHOI0 U 2 2 2 6
KOJIMYECTBEHHOI0 AHAJIN3A

BBICOKOMOJ’IeKyJIﬂprIe COCIMHCHHUA

BbicokomoiekyIsipHbIe cOequ- 2 2 2 6
HeHHUsl

HpOMe)KyTO'lHaﬂ aTrecranmmusa

HUTOI'O no qucumMminHe 16 16 16 60

6 BHeaynuTopHasi caMOCTOAATeIbHASA Pad0oTa 00y4arOIMXCH M0 JMCUMUILIHHE (MOXY-
JI10)

[Tpu TTaHUPOBAHUM CAMOCTOSTEIILHOW PAOOTHI CTYJCHTY PEKOMEHIYETCSI PYKOBOJICTBO-
BaThCs CJICTYIOIIUM PaclpeielIeHUEM YacoB Ha CAMOCTOSATEIbHYIO padboTy (Tabmuia 4):

Tabnuua 4 — Pekomenryemoe pacipeesieHle 4acoB Ha CaMOCTOSATENbHYIO paboTy

KoMnoHeHTBI caMOCTOSITETbHO PadoThI KouauuecTBO 4yacoB
N3ydeHne TeopeTHUeCKUX pa3AesoB TUCIUIIIMHbI 20
BrimonHeHne oTueTa v MOATrOTOBKA K 3aIuTe j1ad.pad. 28
BrimmonHenne oTdeTa M MOATOTOBKA K 3aiute PI'P 12

7 OueHoYHbIE CpeICTBA /IS IPOBe/IeHUs] TEKYIIero KOHTPOJIS U IPOMeKYTOYHOM
aTTrecTanuy 00y4aroImMXcs 10 JMCHHUIIMHE (MOLYJII0)

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

IToHBIA KOMIIJIEKT KOHTPOJIbHBIX 3aHaHI/II\/'I WM WHBIX MaTCpraioB, HeO6XO)II/IMI)IX JJIsL
OLIEHUBAHU Pe3yJIbTaTOB O0YUYEHMS MO JUCHUILIMHE (MOAYIIO), IPAKTUKE XpaHUTCS Ha Kade-
pe-pa3zpaboTurke B OyMakHOM U 3JIE€KTPOHHOM BUJIE.

8 YueOHOo-MeTOoaMYecKOe U HH(POPMALMOHHOE o0ecTedeHre JUCIUIJIMHBI (MOYJIs1)

8.1 OcHoBHas 1uTEeparypa

1. Axwmeros, H.C. O0mas u Heoprauuyeckast Xumus : yueOHuk s By3os / H. C. Ax-
METOB. - 5-€ u31., ucrp., 4-¢ us., ucnp. - M.: Beicias mkona: Axamnemus, 2003; 2001; 1998. -
744c. 533K3

2. T'muaka, H.JI. OOmas xumwus : yueOnmk s By3oB / H. JI. I'munka; mom pen.
B.A.IlonkoBa, A.B.ba6koBa. - 18 -e uzn., mepepad. u gorm., 17-e uza., nepepad. u gom. - M.:
FOpaiit, 2011. - 886¢. 3983k3
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3. T'munka, H.JI. 3agaun u ynpaxuenus no oomen xumuu / H.JI. I'muaka. —u3a. crep.-
M.: KnoPyc, 2011. — 240c.

4, ®pomnos, B.B. Xumus : yuebnoe mocodue s By308 / B. B. @ponos. - 3-¢ usn., me-
pepab. u gor. - M.: Beicmas mkona, 1986. - 543c¢. u43-29k3 a6-653k3

5. Endumon, B.1. OcHoBBI 00111e# XUMUHU [ DIIEKTPOHHBIN pecypc] : yueOHoe moco-oue
/ B.. Endumos, 2-¢ uzza. - M.: HUL UH®PA-M, 2015. - 256 c. - ISBN 978-5-16-010066-1. —
Tekcr : anekTponHbldd // DnexrpoHHOo-OnOnHoreunas cucrema ZNANIUM.COM : [caiit]. —
URL: https://znanium.com/catalog/document?id=372542 (mara oOpamenus: 12.06.2021). —
PesxuMm poctyna: uist aBTOPU3UP. TIOJIb30BaTENICH.

8.2 lonmosiHuTE/IbHAS JINTEPATYPa

1. Koposun, H.B. O6mas xumus : yueOHuK 17151 cTyaeHToB By30B / H. B. KopoBuH. - 9-
e u3., mepepad. - M.: Beicmas mkoma, 2007; 2004; 2000; 1998. - 557¢. 31 »x3

2. VYrai, S.A. OOmas u HeopraHuyeckass XuMus : yueOHuK Juist By30B / S1. A. Vraii. -
4-¢ u3n., crep. - M.: Beicias mkoia, 2004; 2002; 2000; 1997. - 528c. 9733

8.3 Metoanueckue yKa3aHus A5 CTYACHTOB 110 0CBOCHHIO THCIMIIIMHBI

1. 3akon oskBuBaieHTOB: Meroaudeckue ykazanus /Coct. B.B. Ca3zonoB. Komco-
MoubCK-Ha-Amype: Komcomonbsckuii-na-Amype roc. TexH. yH-T, 2002. — 8 c.

2. KowmmiekcHbie coemunenusi: Meronndyeckue ykazanus /Coct. B.B. Tenem. — Kom-
comonbck-Ha-AMype: 'OYBIIO «KHAI'TY», 2003. — 8 c.

3.  CKOpOCTh XMMHUYECKHUX PEaKIui. XMMHUYECKOE PaBHOBECHE.. METOJUYECKHE 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 jJabopaTopHOil padore mo Kypey «OOmas xu-
mus» / coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype : ®T'BOY BIIO «KHAT'TY», 2015. —
8c.

5. PactBOpHI : MeTOIMUYECKHE YKa3aHUSI K BBIMOJTHEHHUIO TAOOPATOPHON pabOTHI IO Kyp-
cy «O6mas xumus» / coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype: ®PI'BOY BIIO
«KuAI'TY», 2015, 7 c.

6. JKectkocTh BoAbI: MeToaMuecKue yKa3zaHHs K J1a00opaTopHOil paboTte mo oouiei xu-
mun/ Coct. U.U. 3omotapes. — Komcomonbck-Ha-Amype: [OYBITIO «KHAT'TY», 2004. - 7 c.

7.  DIeKTpoIMTHYECKas 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'mmpomms coneit: Meronnueckue ykazanus /Coct. H.B. Pemuzona, H.JI. Hazapenko.
Komcomonsck-Ha-AMype: 'OYBIIO «KHAI'TY», 2008. — 17 c.

9. OKHCIHTENPHO-BOCCTAHOBHUTEIBHBIC PEAKIINU: METOMIECKIE YKa3aHUs K BBITIOHE-
HUIO Ja0opaTopHOi paboTh! o Kypey «O6mas xumus» / coct. .M. 3onorapes, H.JI. Hazapen-
k0 — Komcomoneck-Ha-Amype : DI'BOY BIIO «KHAI'TY», 2015. - 10 c.

10. DnexTpoxumuueckas Koppo3usi MetamuioB: Meronuueckue ykazanus / Coct. W.I.
3onorapes. - Komcomonbck-Ha-AMype: KoMcomonbckuii-Ha-AMype rocyJapCTBEHHBIN TEXHH-
yeckuil ynusepcurert, 2008. - 12 c.

11. Dnextpomus: Meroanmueckue ykazanus /Coct. M.U. 3onorapes. — Komcomonbck-Ha-
Awmype: TOYBIIO «KHAI'TY», 2003. - 10 c.

12. p — 2eMEHTHI: METOUYECKHE YKa3aHHUS K BBITIOJHEHHIO JJA0OPATOPHOW pabOTHI IO
Kypcy «O06mas u Heopranudeckas xumus» / coct. T.A. KynukoBa. — Komcomonbck-Ha-Amype :
OI'BOY BIIO «kKHAT'TY», 2016. - 10 c.

13. d — smeMeHTHI: METOJMYECKHE YKa3aHWs K BBIMOJHEHUIO Ja0OpaTOPHBIX paboT 1o
Kypcy «O0mas u Heopranuueckast xumus» / coct. T.A. KynukoBa. — Komcomonbsck-Ha-Amype :
®I'BOY BIIO «kKHAI'TY», 2011. - 12 c.
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14. Opranuueckue MoJIMMephl: METOINYECKUE YKa3aHHs K BBIIOJHEHHUIO JIaOOPATOPHBIX
pabot mo kypey «O6mas xumus» / coct. .M. Pemusos. — Komcomoinbck-aa-Amype : ®TBOY
BIIO «KHAI'TVY», 2004. - 11 c.

15. VkazaHHble METOJMYECKHE MaTepHalibl TaKXe pa3MEIIeHbl MO0  aJpecy:
https://knastu.ru/students/nuanbIii KaOUHET.

8.4 CoBpemMenHble npodeccuoHaAIbHBbIE 0a3bI JAHHBIX U HHGOPMALIMOHHBbIE 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 ampensa 2021 r. ot 17 ampens 2021 r.

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

3. DOmnextponHo-6ubanoreuynas cucrema eLIBRARY.RU. Jlorosop Ne EII 44/3 na oka-
3aHME YCIYyT JIOCTyIa K AJIeKTpoHHbIM u3aanusam MK3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 deBpans 2021 r.

8.5 Ilepeuenn pecypcoB HHGPOPMALMOHHO-TeIeKOMMYHUKAIMOHHOM ceTn «AHTep-
HeT», He00XOAMMBIX /11l OCBOCHUS THUCHMILINHBI (MOYJIs1)

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

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

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

)uM joctyna: http://elibrary.ru, ceo6oaHbIi.

4. EctecTBeHHOHay4yHBIH 00pa3oBaTeNbHBIA MOpTan [DNEeKTpOHHBIN pecypc]. - Pexum

noctymna: http://en.edu.ru, cBoOOIHBIA.

8.6 JInueH3noHHoe U cBOGOIHO pPacpocTPaHsieMoe NPOrpaMMHoe odecrevyeHnme, uc-
NoJib3yeMoe IPH OCYLecTBJIEHHH 00pa30BaTe/IbHOI0 Mpouecca Mo JHCHHILIHHE

Tabnuua 5 — [lepeyeHp UCTIONB3yEMOr0 IPOTPAMMHOT0 00ecIeUeHHsI

Hanmenosanue [10 PekBU3UTHI / yCIIOBUS UCTIONb30BAHUS

Microsoft Imagine Jlunen3nonHbIi 1oroBop AD223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBoOoHAs TUIIEH3US, YCIOBHS UCTIOIB30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-NIEAATOTMYEeCKHE YCIOBUSA

Opranu3zanys o0pa30BaTeILHOr0 MPOIlecca PeriJaMeHTHPYETCS YIeOHBIM TUTAHOM H Pac-
MUcaHUeM Yy4YeOHBIX 3aHATUU. SI3bIKk 00ydeHws (mpenonaBaHus) - pycckuid. s Bcex BHIOB
ayJAUTOPHBIX 3aHATHI aKaJIEeMUYECKHI Yac YCTAHABIUBAETCA MPOJOJKUTENBHOCTHIO 45 MUHYT.

IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIYaJbHOH 00pa30BaTENbHONW TPAeKTOpUU 00ydaro-
HIMICST UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOIIUX AUCHUILUIMH U MPO(EeCCHOHATBHBIX MOAY-
JIeil, OCBOEHHBIX B MPOIIECCe MPEANISCTBYIOMIET0 00yUeHus, KOTOPHI 0CBOOOXKAAeT 00yJaroIe-
rocst OT HEOOXOIUMOCTH UX TTOBTOPHOT'O OCBOEHUSI.



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

9.1 OOpa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHblIif mpolecc Mpy MpenoiaBaHuy Kypca OCHOBBIBAETCS Ha MCIOJIb30BaHUH TPaAIU-
[MOHHBIX, NTHHOBAIIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpamuiuoH-
Hble 00pa3oBaTelIbHbIE TEXHOJOTUU MPECTABICHBI JEKIUIAMU U CEMUHAPCKUMHU (IIPAKTHUECKU-
MH) 3aHATHSIMU. IHHOBanmoHHbIE 00pa30BaTElIbHbIE TEXHOJOTUH UCIIOIL3YIOTCS B BUAE LIUPO-
KOTO MPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpM MpoBeaeHus 3auatuil. MudopmannoHubie
o0pa3oBaTelbHbIC TEXHOJOTHUU PEATU3YIOTCS IMYTEeM aKTUBH3AIMH CAMOCTOSTEIBHONW pPabOTHI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30BaTENIbLHOM cpejie.

9.2 3aHaTHd JeKIMOHHOI0 THIIA

JIeKIIMOHHBII KypC MpeanojaraeT CuCTeMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIPO-
COB y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu nekrop 00s3aH MperynpenTh CTYAEHTOB, IPUMEHUTEIBHO K KAKOMY
06a3oBoMy yueOHUKY (yueOHHMKaM, yueOHBIM [TOCOOMAM) OyIeT IPOUUTaH KypC.

JIeKIMOHHBII Kypc JOJDKEH JaBaTh HauOONbLIMK 00beM HMH(pOpMalMu U obecreunBaTh
Oosee riry0OKOe MOHMMaHKUE Y4eOHBIX BOIPOCOB MPH 3HAYMTEIBHO MEHBIIEH 3aTpaTre BPEMEHH,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJJCHTOB Ha CAMOCTOSITENIbHOE U3yUeHHE MaTepHala.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHS NPEJCTABIAIOT COOON JeTanu3altio JEKIMOHHOIO TEOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEJAX 3aKPEIJICHUs Kypca U OXBAThIBAIOT BCE OCHOBHBIE PA3/EIbI.

OcHoBHOM (opMOIi POBEICHHSI CEMHUHAPOB SBJISIETCs 00CyXkIeHHe Hanboee npoodiem-
HBIX M CJIOKHBIX BONPOCOB IO OTAEIBHBIM Te€MaM, a Takke pa30op MPUMEPOB U CUTyalud B
ayJUTOPHBIX yCIIOBHX. B 00si3aHHOCTH IpernojaBaTesst BXOJAT: OKa3aHHE METOJMYECKOH Mo-
MOIIIY ¥ KOHCYJIbTUPOBAHUE CTYICHTOB II0 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HAa CEMUHAPCKUX 3aHATHUIX OLICHUBAETCSA IO CIEAYIOLUM KPUTEPHUIM:

- OTBETHI Ha BOIPOCHI, IIpeIaraéMble IPETo1aBaTelIeM;

- y4acTue B JUCKYCCHUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3aJJaHH;

- aCCUCTUPOBAHUE MPENOIABATENI0 B IPOBEACHUN 3aHITHH.

OTBeT oJKeH ObITh apTyMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJHOCIIOKHBIM, COJEPKATh
CCBIJIKM HA UICTOYHMKH.

Jloknansl ¥ ONIOHUPOBAHHUE JTOKJIAJO0B IPOBEPSAIOT CTENEHBb BIAJEHUS TEOPETHYECKUM
MaTepUajoM, a TaKKe€ KOPPEKTHOCTb U CTPOIOCThb PACCyKAECHUM.

OueHrBaHue 3aaHUM, BBINOJHEHHBIX Ha CEMHUHAPCKOM 3aHATHUH, BXOIWUT B HAKOIUICH-
HYIO OLIEHKY.

9.4 CamocrosiTeibHasi padoTa 00y4aloUUXcs M0 JUCHUIIHNHE (MOAYJTI0)

CamocrodarenbHas paboTa CTYyJ€HTOB — 3TO MHPOIECC aKTUBHOTO, IIEJICHAINPABICHHOIO
nproOpeTeHNUs CTYIGHTOM HOBBIX 3HaHWI, YMEHUH 0€3 HEMOCPEICTBEHHOTO YJYacTHs TPero/ia-
BaTels, XapaKTepU3YIOMUICSI MpeAMETHOW HampaBJIeHHOCTbIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLICHKOH Pe3yIbTAaTOB AESATEIBHOCTH 00yJaromerocs.

Lenu camocTosATENHHON pabOTHI:

- cUCTeMaTU3alus U 3aKpeIUIEHUe OTYYEHHbBIX TEOPETUYECKUX 3HAHUM M MPaKTUYECKUX
YMEHUH CTYJICHTOB;
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- yri1y0JieHHe U pacIiipeHne TEOPEeTHUECKUX 3HaHU;

- (popMupoBaHUEe yMEHHMI MCIOIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JOKYMEHTALHIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE NIO3HABATEJIbHBIX CIIOCOOHOCTEN, AaKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOopMHUPOBAHHE CAMOCTOSITEIBHOCTH MBIIIJICHHS, TBOPYECKONH MHUIMATHUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpEaIN3aliy;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUN U aKaJIeMUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYLIECTBIATHCS MHIUBHIYAIbHO WM TPyHIIAMU CTY-
JICHTOB B 3aBUCHUMOCTH OT II€JIH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMATHUKH.

TexHoorus opraHu3anuy cCaMOCTOSTEIbHON pabOThI CTYICHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYIUTOPHOH CaMOCTOSTENbHON pabOThl CTYJEHTOB MOXKET
POXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (opme.

CTyneHTbl JOJKHBI MOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBa)KHEHIIEMY
CPEACTBY 3aKPEIUICHHUS W PA3BUTUS TEOPETUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IJIAOB Ha
OTJIeJIbHBIE BOIPOCHI Kypca, MPUOOPETEHHsI ONIPEIe/ICHHBIX HABBIKOB M MCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOW JINTEPaTypHI.

9.5 MeTtoanueckue yKazaHus 1Jisl 00y4alomMXCcsl 0 0CBOECHHIO TN CUMIIJIMHBI

[Ipu n3ydyeHuun AUCHUILIMHBI 00YYaroIUMCs 11eJIeCO00pa3HO BBIOIHATH CIEIyIOIue pe-
KOMEH/JAINH:

1. I3yuenue yueOHOM JUCHUIUINHBI JOKHO BECTUCh CUCTEMaTHYECKH.

2. Ilocne u3yueHus: Kakoro-iu0o pasjena no yueOHUKY UM KOHCIIEKTHBIM MaTepHajiaM
pEKOMEHIyeTcs 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEACTICHUS, IOHATUS pa3/e-
na.

3. Ocoboe BHUMaHUE CIIEYeT YJACTUTh BHITOJHEHUIO OTUYETOB 0 MPAKTHUECKUM 3aHITH-
SIM ¥l HHJJMBHTy aJTbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CaMOCTOSATEIBHYIO padoTy.

4. Besa TemaTrka BOIPOCOB, U3YYaeMbIX CAMOCTOSITENIBHO, 33a€TCsl Ha JIEKIHMAX Hperno-
naBareneM. VMM jke 1aloTcsi HICTOYHHKH (B TEPBYIO O4Yepe/ b BHOBb U3JJAaHHBIC B IEPHOIUICCKOIM
Hay4YHOH nuTeparype) Ui 6ojee AeTalbHOTrO MTOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX Ha JIEKIHH.

[Tpu camocTosaTensHOM TPOPabOTKE Kypca 00yUaromuecs TOJKHBL:

- IPOCMATPHUBATh OCHOBHBIE ONIPEIeNICHHS U (DaKThI;

- MOBTOPUTH 3aKOHCHEKTHUPOBAHHBIM Ha JEKIIMOHHOM 3aHATUU MaTepuaj U JOMOJIHUTh
€ro ¢ y4eTOM PEKOMEHOBAHHOM MO JAaHHOM TeMe JINTepaTyphl;

- U3YYHUTh PEKOMEH/IOBAaHHYIO JINTEPATYPY, COCTABIATH TE3UChI, aHHOTAIIMU U KOHCIIEKTHI
HanboJIee BAXKHBIX MOMECHTOB;

- CAMOCTOATENBHO BBITIOIHATD 33JJaHUs, aHAJIOTHYHBIE PEITIaracMbIM Ha 3aHATHSX;

- MCTIOJIK30BATh ISl CAMOIIPOBEPKU MaTepHaibl OHIA OIIEHOYHBIX CPEICTB.

10 Onucanne MaTepHAJIbHO-TEXHMYECKOI0 obecneyeHus1, He00X0MMOro ISl 0Cy-
IIeCTBJICHHA 00pa30BaTEJBLHOI0 NPoLecca 10 AUCUHUIIMHE (MOLYJII0)
10.1 YueOHo-1a00paTopHOEe 000pyA0BaAHUE

Tabnuua 6 — [lepeyenp 000py10BaHUs 1TaOOPATOPUHU

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

431/1 JIaGoparopus oOrieit XuMunyeckas Iocy1a, XUMHYECKUE PEAKTUBBI, U3-
XUMUH MepHUTEIbHBIEC 1 HarpeBaTeIbHbIC IPUOOPHI, KOM-TIJICKT
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ACMOHCTpallMOHHBIX IIJIAKATOB

10.2 Texnuueckue u 3J1eKTPOHHbIE CPeCTBA 00yYeHHUS

JleknuoHHBIE 3AHATHSA.

Aymutopun Ui JEKIMOHHBIX 3aHATHA YKOMIUIEKTOBAHBI MEOEIbI0 M TEXHUYECCKUMH
CpeAcTBaMU OOYYCHHMS, CIIy)KAIllUMHU JUIsl TIPEICTaBJICHUs] y4eOHOUW WH(popManuu OO0JbIION
aynmuTopuu  (HabOphl JAEMOHCTPAIIMOHHOTO 00OpyAOBaHUs (MPOEKTOP, OKpaH, KOMIIbIO-
Tep/HOYTOYK), yueOHO-HATJISAHBIC TOCOOUSI, TEMAaTHUECKHUE HILTIOCTPAIIUN ).

Jlist peanu3anuy qUCIUILTAHBI TOATOTOBJICHBI CIEAYIONIUE TIPE3CHTAIUH:
OCHOBHBIC TIOHSITHS U 3aKOHBI XUMHUH

Crpoenue BemecTBa

OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHIX PEAKIIHIA
PacTBOpBI 1 pyrue TUCIIEPCHBIE CUCTEMBI
DIEKTPOXUMHUYECKHE MTPOIECCHI

DJeMEHThI KQUECTBCHHOI'0 U KOJIMYECCTBCHHOI'O aHaIn3a

N o g s~ wDd e

BpICOKOMOIEKYIISIPHBIE COCIMHEHUS

IIpakTH4yecKkue 3aHATHSL.

Aynuatopun JUIs MPAKTUICCKUX 3aHITHA YKOMIUIGKTOBAHBI CIICIIUATU3UPOBAHHON Mebe-
JIBIO0 U TEXHUYECKUMH cpeicTBaMU 00y4deHus (IPOEKTOp, IKpaH, KOMIbIOTEP/HOYTOYK).

JlabopaTopHble 3aHSTHS.

Jlnst maGopaTOpHBIX 3aHIATHN HCTONb3yeTcs ayauTopus Ne 431, ocHamieHHass 060pya0-
BaHUEM, YKa3aHHBIM B Ta0I1. 6:

CamocrositeibHas padora.

[TomerieHust 151 cCaMOCTOSATENBLHON PaOOTHI OCHAIICHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «/HTepHeT» U JOCTYyNOM K 3JEKTPOHHOU MH(OPMAIMOHHO-
obpasoBarenbHol cpene KHATY:

- yptanbHbid 3a1 HTh KHAT'Y;

11 Hnnle cBeaeHus

MeToaunueckue PEKOMEHIALUHA I10 OﬁyquI/II{) JIMII ¢ OrPAaHUYCHHBIMHA BO3MOKHO-
CTAMMU 310POBbA 1 UHBAJIMAOB

OcBoeHne NUCIUILTMHBI 00YYarOIUMHUCS C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBBSI
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTMMHU OOYyYaIOIIUMUCS, TaK U B OTHAEIbHBIX
rpynmnax. [IpennonaratoTcs cienuaibHble YCIOBHS JUIS MOTy4eHUs: 00pa3oBaHUs 00y4aroIuMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-nienarornyeckuif cocTaB 3HaKOMHUTCSA € IICHUXOJIOT0-(PU3HOIOTHIECKUMU
OCOOEHHOCTSIMU OOYYArOIIMXCs MHBAIUIOB U JIUL[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 370PO-
Bbsl, MHAMBUIYAIbHBIMU MIPOrpaMMaMy peaduIMTaluy UHBAIUAOB (npu Hamuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJIHUTENbHAS MOAJIEpPKKa MpernoaBaHusl ThIOTOPAMHU, ICHXO-
JIOTaMH, COLIMAJIbHBIMU paOOTHHUKAMU, TIPOLIEIIINMH MTOATOTOBKY aCCHCTEHTAMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU peKoMeHaanusiMu MunoopHayku PD (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOIb30BaTh COIMAIbHO-aKTUBHBIE H pe-
(bieKkCUBHBIE METO/ABI 00YUYEHHUSI, TEXHOJOTUU COLIMOKYIBTYPHON peabuInTaluy C 1IeNIbI0 OKa3a-
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HUS TIOMOIIM B YCTAHOBJICHUH IMOJIHOIICHHBIX MEXIMYHOCTHBIX OTHOLIEHHUH C APYTUMU CTYAEH-
TaMH, CO3JJaHUH KOM(POPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B cTyneH4eckoil rpymrme. Ilogdop u
pa3paboTKa yuyeOHBIX MAaTepUAIOB MPOU3BOJATCS C YUYETOM IMPEAOCTABICHHS MaTepualia B pas-
JUYHBIX (opMax: ayAualbHOM, BU3YalbHOW, C HCIOJIB30BAHHUEM CIICIHATBHBIX TEXHHUYECKHX
CPEICTB U HHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuuiuiHbl JunamMu ¢ OB3 ocyiiecTBiIseTcsl ¢ UCHOIb30BAaHUEM CPEICTB
o0ydeHus O0ILero M crenruaIbHOro Ha3HaueHus (MIepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MarepuaabHO-TEXHHUYECKOE 00ecrieueHne MpeyCMaTpUBAET MPUCIIOCOOICHHE ayanuTO-
puii kK Hy>xaam jui; ¢ OB3.

@dopma npoBeACHUS aTTECTALMM ISl CTYJEHTOB-MHBAJIM/I0B YCTAHABIMBAETCS C YUYETOM
WHIUBHIyAIBHBIX TMCUX0(pu3ndeckux ocoobernHocren. s crynentoB ¢ OB3 nmpemxycmarpuBaer-
cs1 tocTynHas (opMma MpeIoCTaBICHUs 33JaHNi OLICHOYHBIX CPE/ICTB, & UMEHHO:

- B TIEUaTHOW WM DIEKTPOHHOM dopme (I JUI € HapyLIEHUSMU OMOPHO-
JIBUTATEJIBLHOTO ammapara);

- B IIeYaTHOU (popMe WM ANEKTPOHHOU (hopMe ¢ yBEIUYEHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (7151 JIUL C HAPYILIEHUSIMU CIIyXa, PEYH, 3pEHHUs);

- METOJIOM UTEHUS aCCUCTEHTOM 33/IaHUs BCIYX (7151 JIUL C HAPYIICHUSIMU 3PEHHUS).

CryneHTaM C MHBAJIMJAHOCTBIO YBEIMYMBAETCS BPEMsI Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JlJig TakUX CTYJIEHTOB MpeaycMaTpuBaeTCs JOCTyMHasi popma MpeaocTaB-
JICHUs] OTBETOB Ha 3a/1aHusl, a UMEHHO:

- TUCBMEHHO Ha OyMare Wix HaOOpOM OTBETOB Ha KOMIIbIOTEpE (ISl JIUI C HAPYIICHHUSI-
MU CllyXa, peun);

- BEIOOPOM OTBETa M3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIyT acCHUCTeHTa (st
JIMI] C HapYUIEHUSIMU ONIOPHO-/IBUTaTEJILHOTO aliapara);

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

[Ipu HeoOxoauMoOCTH 711 00YYarOIIMXCS ¢ MHBAJIMIHOCTHIO MPOLEAYpa OLIEHUBAHUS pe-
3yJbTaTOB 00YYEHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ITATOB.
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[Tpunoxenue 1

®OH/J OIEHOYHbBIX CPEACTB

o IMCIOMIIJIMHE

«XUMHUD»

HanpaBneHHe IIOATrOTOBKH

15.03.01 MamuHocTpocHUE

Hampasiiennocts (mpoduiib) oOpa3oBaTenbHOM
IPOTPaMMBI

OOGopynoBaHHE W TEXHOJIOTHS CBApOYHOIO
MIPOU3BOJICTBA

KBanudukanus BeITyCKHUKA

bakanasp

['ox Havana noaroToBKH (M0 y4eOHOMY TUIaHY )

2021

dopma o0yueHwHs

Ounas popma

TexHonorus 00y4eHus Tpagumonnas
Kypc Cemectp Tpyn0oemMKOCTb, 3.€.
1 1 3

Bun npomexyTodHOM arTecTauuu

OGecneunBaroiiee noapas3aeicHne

3auér Kadenpa «Xumust 1 XUMHYECKHE TEXHOIOTUN
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1 IlepedeHb MIAHMPYEMbIX Pe3yJbTATOB 00y4eHHUS MO JUCHHMILUIUHE (MOIYJII0), CO-
OTHECEHHBIX € IVIAHUPYEMBbIMHU pe3yJbTaTaMH 00Pa30BaTeIbHONH IPOrPaMMBbI

Tabmuua 1 — KomnereHn 1 miaHupyeMble pe3yIbTaThl 00yUeHHsI 110 MPAKTHKE

Kon n HauMeHOBaHUE KOMIIC-
TEHIINU

Nunukaropel noctuxe-
HUS

[Tnanupyemble pe3yabTaThl 00y4e-
HHUS 110 JIUCIHTUITHE

Ob6memnpodeccnoHanbHbIC

OIIK-1 ymeHuem ucnonb30-
BaTh OCHOBHBIE 3aKOHBI €CTe-
CTBCHHOHAYYHBIX JUCHUILIJINH B
npodecCuOHAIbHON J1esTeNb-
HOCTH, IPUMCHATH METOJbI Ma-
TEMaTUYEeCKOI0 aHaJIu3a U Mo-
JEIUPOBaHMS, TEOPETUIECKOTO
9KCHEPUMEHTAIBHOIO HCCIe-
JIOBaHMUSI

OIIK-1.1 3nath QyHaa-
MCHTAJIbHBIC ITOHATHS,
3aKOHBI U TEOPUU CO-
BPEMEHHOM U KJ1accuye-
CKOM XMMHH, OCHOBHBIC
XUMUYECKHE SIBIICHUS.

OIIK-1.2 Ymets npume-
HATbH (PU3HYECKUE 3aKO-
HbI U MaTEMaTHYECKHe
METO/JIbI JUIsl pELICHHUS
3a/1a4 TEeOPEeTUYECKOro U
MIPUKJIAJHOTO XapaKTepa

OIIK-1.3 Bimaners
HaBBIKAMM ITOCTAHOBKHU U

3HaeT OCHOBHBIC 3aKOHBI M ITOHS-
THS OOIEH XHUMHH, XUMHYECKOMH
TEPMOJMHAMUKHA U  KUHETHKH,
MPOIIECCOB THAPOIIN3a, JICKTPOIH-
3a, JIEKTPOXUMHYECKON KOPPO3UH.

YmMeer paboTaTh C MEPUOAHMICCKOM
CHUCTEMOM XHMHYECKHX DJIEMEHTOB
JI.1. MenneneeBa; tabnuuel pac-
TBOPUMOCTH KHCJIOT, OCHOBaHUU U
COJICH; pelllaTh pacyeTHhIE U DKC-
MEpUMEHTAIbHbBIE 3aJa4d; AHAJIH-
3UpOBATh ypPABHEHUS MPOTEKAO-
HIUX XUMUYECKUX PEaKLIHi.

Bnageer merogamu aHanuza mpo-
LECCOB XMMMYECKOW TepMOJIMHA-

MPOBE/ICHUS XUMUYECKO- | MHUKH, KHHETHKH,  THAPOJIH3a,
r'o 3KCIIEpUMEHTa, 00pa- | 3JIEKTPOJIN3a.
OOTKH M aHAJIU3a pe-
3yJNbTATOB ISl PELICHUS
MPAKTUYECKHX 3a/1a9
Tabmuua 2 — [Nacnopt ¢oHa OIIEHOYHBIX CPENICTB
KouTposmpyemsie dopmupyemast HanmeHnoBanue MoKka3aTe/n omeH-
paszaensbl (TeMbl) KOMIIeTEeHI U OLIEHOYHOI'0 -
AUACIUTLIMHBI cpeacTBa
1. OcCHOBHbBIE TIOHATHS U OIIK-1 1. JlaGoparopnas | 1. Brinonnenue
3aKOHbI XUMUHU pabota Nel-7 1abopaTopHBIX  pa-
2. Crtpoenue BeriecTra 2. [Ipaktrueckas | 60T, HalIU4YuE 3amu-
3. OcHOBHBIE 3aKOHO- pabora Nel-8 ceil B JrabopaTOpHOM

MCPHOCTH XHMHYECKHUX pPEaK-

847041

4, PactBopel u japyrue
JUCTIEPCHBIE CUCTEMBI

5. DNEKTPOXUMHUECKUE
TIPOIECCHI

6. ONeMeHThl KadyeCTBEH-
HOTO M  KOJHUYECTBEHHOIO
aHanu3a

KonTponbnas pabora

KypHajle,  YCTHBIU
OTIPOC TIO TEME

2. Brimonnenue
MPaKTUYECKUX 3a/1a-
HUM, HalIM4yhe KOH-
CIIEKTa T10 TEME

3. Kontponbhast
paboTta TPOBOJUTCS

B Yachl BHeayIUTOP-
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7. BricokoMonekynsipHbie
COCIMHEHUS

HOW pabotel. OO0y-
yaroumecs IMoJyda-
IOT 3aJaHus A
MPOBEPKU YCBOCHUSA
MPONJEHHOIO0 MaTe-
puana. OneHuBaercs
NpaBUIBLHOCTh  pe-

IICHH.

2 MeToauveckne MaTepHuaJIbl, ONPeIess0lHe NPoue1ypPbl OlleHUBAHUS 3HAHMIA,
YMeHUii, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH, XapaKTepu3yoiue npouecc popmMmupo-

BaHHUA KOMIIeTeHINii

MeTOI[I/ILIeCKI/Ie MaTepHuaJibl, OMMPECACIAIONHNE TPOLUCAYPhI OLICHUBAHUSA 3HaHPII>i, YMCHHﬁ,
HaBBIKOB U (I/IJII/I) OIIbITa ACATCIIBHOCTH, NPCACTABIICHBI B BUAC TEXHOJIOTHYCCKOM KapTbl JUCLIU-

IJIMHBI (Tabsmma 3).

Tabmuna 3 — TexHoJorHmUYecKas KapTa

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

IIpomexyTounasi arrecranusi B popme 3auer ¢ oeHKOI

1. JlaGopaTtopHnas pabota

CXKCHCACIBHO

10 6amnoB * 7
pabor

Brimonnenue - 2
OaymoB/pabora,
oopmienue
71a00paToOpHOTro
KypHama - 2
OaymoB/pabora,
yCTHasl 3aIuTa
(mo Bompocam) 6
0asioB.
OueHuBaeTcs
BJIQJICHUE MaTe-
pHaoM, €ero cH-
CTEMHOE OCBOE-
HHE, CII0co0-
HOCTh  TMpUMe-
HATh  HY)KHBIC
3HAHUS, HaBBIKU
U yMEHHS TIpH
aHainu3e  Ipo-
ONEMHBIX CHUTY-
aIuun.

2. [TpakTrueckas padota

eKEeHEEITBHO

10 6amnoB * §
pabot

OneHuBaeTcs

BJIaJICHHE MarTe-
pHuaiom, ero Cu-
CTEMHOE OCBOE-
HHE, CII0CO0-
HOCTh  INpUMe-
HATH  HY)KHBIC
3HAHUSI, HABBIKH
U yMCHHUS TMIpH
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HaumenoBanue Cpoxu IIxkana ouenu- Kpurepun
OLIECHOYHOI0 CpPe/ICTBA BbINOJIHEHUS BaHMA OLICHUBAHUS
peleHNH Ipak-
THYECKUX 3aja-
HUMH. basbl
YMEHBIIAI0TCS
IPOMNOPLHO-
HAJIBHO TIPOLEH-
Ty IPaBUIBHO-
CTH PELICHHUS.

3. KonTponbnas pabota 16 nenens 100 6amoB I[IpaBunbHOE
pelieHre 3axad
(20 oai-
JI0B/3a/1a4a).
bamisl  ymMeHb-
MIAIOTCS  TIPO-
HOPLIMOHATILHO
IPOIEHTY  Ipa-
BUJIBHOCTU  pe-
IICHUSI.

HUTOI'O: - 250 ©OamnoB -
Kpurtepuu oneHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUILIMHE:
0 — 59 % oT MakcUMalbHO BO3MOXHOH CyMMbl OalIOB — «HEYAOBJIETBOPUTEIHHOY
(HenoCTaTOYHBIN YPOBEHD JJIs IPOMEXYTOUYHON aTTEeCTAlluu 10 AUCLUILINHE);
60 — 74 % oOT MaKCHMaJbHO BO3MOXKHOW CYMMBI OQJIJIOB — «YyJOBJIETBOPUTEIHHOY
(moporoBblif (MUHMMAJIbHBIN) YPOBEHb);
75— 89 % 0T MaKCUMaJIbHO BO3MOXHON CYMMBI OaJJIOB — «XOPOIIO» (CPeHUI YPOBEHbD);
90 — 100 % oT MakcHMalbHO BO3MOKHOW CyMMBI OQJIJIOB — «OTJIMYHO» (BBICOKHMH (MaKcu-
MaJIbHBII) YPOBEHB)

3 TumnoBble KOHTPOJIbHbIE 32JaHUS U1 HHbIE MAaTePUAJIbl, HEO0X0IMMBbIe ISl
OLIEHKM 3HAHUI, yMEeHH i, HABBIKOB M (WJIM) ONBITA JeSITeJIbHOCTH, XapaKTepU3ylouue
npouecc popMupoBaHHUA KOMIIETEHIMH B X0/Ie 0CBOCHHs 00pa30BaTeIbHOM IPOrpaMMBbI

3.1 3aganus 1Js TEKyLero KOHTPOJIs yCIeBaeMOCTH

KOHTPOJIBHAA PABOTA
Bapuant Nel

1. OnpenenuTe KOJIMYECTBO BEIMIECTBA SKBUBAJIEHTA M MOJISIPHYIO MacCy SKBHUBAJIEHTOB (poc-
dopa, kuciopoaa u 6poma B coenunenusx PHs, H2O, HBr.

2. Hanumure 37€KTpOHHBIE (POPMYJIBI aTOMOB 3JIEMEHTOB C MOPSAIKOBBIMH HOMepamMu 9 u
28. TlokaxwuTte pacmpeleieHne >JIEMEHTOB ITHX aTOMOB IO KBaHTOBBIM siueiikam. K kakomy
ANEKTPOHHOMY CEMENCTBY OTHOCUTCS KaKIbIM U3 3TUX 3JIEMEHTOB?

3. Mcxond u3 MOJOXKEHUS TepMaHus M TEXHELHs B MEPUOJUYECKON CHUCTEME, COCTaBbTE
dbopMyIibl MeTa- U OPTOr€pPMaHUEBON KUCIOT, U OKCHJIa TEXHELHs, OTBEYAIOIIHe HUX BBICIIEH
CTeTeHU OKucieHus. M300pa3ute GpopMyIibl STUX COeMHEHHUH IpadUuecKy.

4. BplunciauTe KOJMYECTBO TEIUIOTHI, KOTOPOE BBIIEIUTCS MpU BoccTaHoBiIeHUU Fe203 me-
TaJNTMYECKUM aFOMUHHUEM, eclii ObuTo ToiydeHo 335,1 T xkenesa.

5. Beruucaure L\GZUQS CIEIYIOIIUX PEaKIHIA:
A) 2NaF) + Clar) = 2NaClk) + Fag
0)PbOxx) + 2Zn) = Pb) + 2Zn0O(x)
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Mo>HO 1T TOTy4nTh GTOP M0 peakmuu (a) u BocctanoBuTh PHO: riuaKOM 110 peakiiuu (0).

6. OxucneHue cepbl U €€ TMOKCUAA IPOTEKAET 110 YPaBHEHUSAM:

a) S + O2 = SO2(n;

0) 2S02(;) + O2 = 2S03(y).

Kak u3MeHuTCs CKOPOCTh ITUX Peakiuil, eciu 00beMbl KaKI0M U3 CUCTEM YMEHBUIUTH B 4e-
ThIpe paza?

7. BpluncauTe MOJISIPHYRO KOHLUEHTPALMIO U MOJSPHYHO KOHLEHTpauur skBuBaieHTa 20%-
HOTO PacTBOPA XJIOPU/A KaIbIUs MIIOTHOCTHIO 1,178 r/em®,

8. CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YpaBHEHUS THAPOIN3a, TPOUCXOISIIIEe-
ro npu cmemmuBanuu pactBopoB KoS u CrClz. Kaxxnas u3 B3sSThIX conelt ruponusyercs: HeoOpa-
THUMO JI0 KOHIIa ¢ 00pa30BaHUEM COOTBETCTBYIOIIMX OCHOBAHUS U KUCIIOTHI.

Bapuant Ne2

1. Peakiuu BBIpaKarOTCsl CXEMaMHU:

P+HIO3 + H20 = H3PO4 + HI
H2S + Cl2 + H20 = H2SO4 + HCI

CocTaBbTe 3JEKTPOHHBIE ypaBHEHUs. PaccraBbre KOA(h(UIMEHTH B YpaBHEHUSIX PEAKIIHil.
JIIst KaKITOM peakiiy YKaXKHUTE, KAaKOE BEIECTBO SBJISCTCS OKHCIUTEIEM, KAKO€ — BOCCTAaHOBH-
TEJIEM; KaKO€ BEIIECTBO OKUCIISETCS, KAKOE — BOCCTAHABJIIMBACTCSI.

2. VYBEIHYUTCS, YMCHBIIUTCS WJIM OCTAHETCS 0€3 M3MEHEHUs Macca IIMHKOBOW TUTACTHHKU
IpU B3auMojIeicTBUH ee ¢ pacTtBopamu: a) CuSOs; 6) MgSOas; B) Ph(NO3)2? ITouemy? CocTaBb-
TE DJIEKTPOHHBIC ¥ MOJICKYJISIPHBIC YPABHEHHS COOTBETCTBYIOIIUX PEAKITUH.

3. CocraBbTe CXeMy raJlIbBAHUYECKOTO JJIEMEHTA, B OCHOBE KOTOPOT'O JIS)KUT PEaKIus, Mpo-
TEKAaroIasi 0 YPABHCHUIO

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

Hamummre 3MeKTpOHHBIC YPaBHEHHSI aHOJHOTO M KaTOJHOTO MpoiieccoB. Berauciure DJ1C
3toro snementa, ecu [Ni?*] = 0,01 moms/m1, [Pb?*] = 0,0001 mMons/n. Otget: 0,064 B.

4. Kakne comu 0OyCIaBIMBAIOT KECTKOCTh MPHUPOIHOW BOJBI? Kakyro >KeCTKOCTH BOIBI
HA3bIBAIOT KapOOHATHOM, HekapOoHaTHOWH? Kak MOXXHO yCTpaHUTh KapOOHATHYIO, HEKapOOHAaT-
HYIO J)KeCTKOCTh? HamummmTe ypaBHEHHSI COOTBETCTBYIONINX PEAKITHIA.

5. TlomumepoM Kakoro HEMpPENEeNbHOTO YIJIEBOJAOPOJA SBISIETCS HATypalbHBIA Kayudyk?
Hammummre ctpyktrypHyto hopmyy 3Toro yrieBoaopoaa. Kak Ha3bIBaroT MpoIece MpeBpameHus
Kaydyka B pe3uHy? UeM Mo CTpOEHHUIO U CBOMCTBAM pa3iHyaloTcs KaydyK U pe3uHa?

Bapuant 3
1. BoccTaHoBneHne 0HOTO U3 OKCUAOB XKeJle3a UIET 110 CXEME:!

Fe30a) + Siw) — Few) + SiOxw). Bo3aMoskeH i 3TOT mpoliece Ipy CTaHIApTHBIX yCiIoBusax? OT-
BET MOJTBEPIUTH PACUETOM.

A H%egs, kJ[>x/MOITH S%aos, JIk/MOIB
FesOu -1117,7 151,46
Siw - 18,82
Few) - 27
SiOx -859,4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -7772,8.
2. [Ipu cmemumBanum 2 MOJIb BeecTBa A ¢ 2 MOJIb BemecTBa B B HEeKOTOpoM 00beMe K MO-

. —>
MEHTY HacTyIUICHHsI paBHOBeCUsl B oOpatumoii cucrteme 2A + 2B 4— 4] obpazoBanoch 1,6
MoJb BemectBa J[. Yemy paBHa KoHcTaHTa paBHOBecHsa? OTBET MOATBEPAUTH PACUETOM.
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1) 0,316; 2) 3,16; 3) 2,03; 4) 1,25.

3. Kakoii 06bem rasza Beigenutcsi, eciu k 400 mu pacrBopa LIOH, tutp xoroporo pasen
0,0024 r/mn 6buta nobasieHa coib (NH4)2COs. OTBeT MOATBEPAUTH PaCcUETOM.

1) 12,67, 2) 0,96; 3) 21,5m; 4) 0,89671.

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 IPaBUIbHBINA OTBET YPAaBHEHHUs PEAKIIMU THIPOJIN3A.

1) ZnCl; + H,0 — ZnOHCI + HCI pH =7;
2) Cs2CO3 + H2O — CsOH + H2.CO3  pH > 7,
3) FeBrs + H O — FeOHBr2 + HBr  pH<7;
4) CaBr; + HO — CaOHBr+ HBr  pH>7.

5. quy paBHa 5KBUBAJICHTHAA MacCa CCPpbl B COCAMHCHUAX!
1. NaSOg; 2. Cr2(S0a)3; 3. (NHa)2S; 4, H>S.
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*] = 1072 r-mon/n /Ha, Pt
Yemy paBna Bennunna J/1C Taxorﬂ anemenTa? OTBET MOATBEPIUTH PACUETOM.

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

1)  SnA(-):Sn*?-2 é — Sn*4
Pt Hy K (+) : 2H,0 + 2 € —> Hy + 208"

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 SIBJISETCS ITEKTPOXUMUYECKON KOppo3ueil MeTanaos?

1) Tax xak MeTamn koHTakTUpyeT ¢ napamu H20 Bo3ayxa;
2) Tak kak MeTana KOHTaKTUPYET C KUCIOPOJOM BO3/1yXa;
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3) Tak kak MeTamsl KOHTaKTHUPYET C AJIEKTPOJUTOM OOpa3OBaHHBIM IMPU B3aUMOJEHCTBUU
YIJIEKHUCIIOTO ra3a ¢ BJIarou;

4) Tax Kak MeTas1 KOHTAKTUPYET C OKUCITUTENEM H IEKTPOIUTOM.

4. Wznenue u3 Ti ¢ 3aKIeNKoOi M3 MaCCHBUPOBAHHOW CTalld, HAXOAUTCS B MOPCKOW BOJIE.

Eti*4mi = +0,10B; Ere*?re = +0,17B. YKa3aTh NpaBUIbHBIA OTBET 21EKTPOIHBIX IPOLIECCOB.
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 + 2H,0 — 40H"
4) FeA(-):Fe—>Fe+2+2é
Ti K(+):2H++2é — H2
S. W3znenune u3 Ti ¢ 3akjenkoil U3 MacCMBUPOBAHHOW cTaiv, HaxomuTcs B pactBope LiCl.
Eti*%mi = -1,63B; Ere*%re = -0,35B. Vka3zarh MPaBUJIbHBIN OTBET JEKTPOJHBIX MPOLECCOB.
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 — H»
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 MeHblue.

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

3) B mopckoit, Tak kak 3/[C nmeet Gobiee 3HAUCHHE.

4) B pactBope LiCl, tak xak 3/IC umeeT Gosibliiee 3HaUCHHUE.

OTBeT MMOATBCPAUTEC PCIICHUCM.
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7. PaccraButh K03 pUIIEHTH METOIOM AIIEKTPOHHOTO OanaHca:
K2Cr,07 + HCl — KCI + CrClz + Cl; + H20. Yka3ars cymmapHoe 3HadeHre KodpuiuenTa 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 MOATBEPANUTH PELICHU-
eM)

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



