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1 BBenenue

PaGouas nporpamma u (GOHJA OLIEHOUHBIX CPEACTB JUCIUILIMHBI «XUMHUSD) COCTABIICHBI B
COOTBETCTBUH C TpeOOBaHMAMHU (heAepabHOTO TOCYJAPCTBEHHOIO 00pa30BaTEeILHOTO CTaHap-
Ta, YTBEPXKICHHOTO mpukazoM MwuHoOpHayku Poccuiickoit ®enepanuu 927 ot 19 ceHTs0ps
2017 r., u OCHOBHOH MpodecCHOHATBFHONW 00pa30BaTeIbHON MpOrpamMMbl MOAroTOBKH «lIpo-
MBIIUIEHHAs 3JIEKTPOHUKA» MO HanpaBieHUIO MOAroTOBKH «11.03.04 DnexkTpoHMKa U HAaHO3JIEK-
TPOHUKAY.

[IpakTuueckasi MOArOTOBKA pean3yercs Ha OCHOBE:

[Mpodeccuonansubiii crangapt 29.007 «CIIELIUAJIMCT 11O IMPOEKTUPOBAHUIO
MUKPO- U HAHOPA3MEPHBIX DJIEKTPOMEXAHUYECKUX CUCTEM».

O6o06menHas TpynoBasi GpyHkus: A Pa3paboTka MpUHIUIHAIBHON IEKTPUIECKON CXe-
MBI MUKPO3JIEKTPOMEXaHUYECKON CUCTEMBI.

H3-5 OcHoBHBIE (PHU3HKO-XMUMUYECKHE MOJICIH TPOLIECCOB, SIBICHHH M 00BEKTOB B 001a-
CTH MHKPOCHUCTEeMHON TexHUKU, H3-7 Dusnko-xuMuueckue OCHOBBI MPOIIECCOB, MPOTEKAOIINX
Ha TpaHMIax paszjaena Ga3 B pa3INuHBIX HAHO- © MUKPOCHCTEMAX.

3amaun  nucuu- | HaxoauTe onTUMaNbHBIE YCIOBUS IJIs1 TPOTEKAHUS XUMUYECKUX TIPOLIeC-
IIAHEI COB; ONIMCHIBATh XMMHU3M OCHOBHBIX XUMHUUYECKHUX MPOIIECCOB; OBIIA/IEThH
MpUeMaMy U METOJIMKAMH PELICHUS KOHKPETHBIX 3aJ1a4d U3 Pa3JInYHbIX pa3-
JI€JI0B XUMHUH; BBISABIISITH B3aUMOCBS3H MEXIY OTAEIbHBIMU XUMUYECKUMHU
MPOLECCAMM.

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

abl / Tembl nauc- | OCHOBHBIE NOHSITHS U 3aKOHBI XUMUU

LUTIJIUHBI CrpoeHue BemiecTsa

OcCHOBHBIE 32aKOHOMEPHOCTH MPOTEKAHUS XMMUUYECKUX PEAKIINM,
PactBOpBI 1 Ipyrue qucnepcHble CUCTEMBI
DNEKTPOXUMHUECKHE TPOLIECCHI

DNEeMEHTHI KaYECTBEHHOTO ¥ KOJIMYECTBEHHOTO aHAIIN3a
BrIcOKOMONIEKYIISIpPHBIE COETMHEHUS

IIpomexxyTouHas arrecranus

2 IlepeuyeHb MUIaHNPYEMbIX Pe3yJIbTATOB 00yUeHHS MO AMCHHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMH J0CTHKEHHUS KOMIICTeH M

[Ipouecc n3yyeHHs: AUCHUILIMHBI «XHUMHUSA» HaIpaBlieH Ha (OPMUPOBAHUE CIIEAYIOLINX
komrnereHmii B coorBeTcTBUU ¢ PI'OC BO 1 ocHOBHO#M 00pa3oBaTenbHON MporpamMmoil (Tab-
nuna 1):

Ta6m/1ua 1-— KOMHCTCHHHI/I W MHAUKATOPBI UX JOCTUKCHUA

Kon n naumenoBanne | Muaaukatopsl noctwkenus | [lmanupyemsbie pe3ynbTaThl 00yUeHUS 110
KOMIIETEHIIUU JACLIUIUINHE

Ob6menpodeccnoHanbHbIe

OIIK-1 Cnocoben uc- | OIIK-1.1 3naer pynna- 3HaeT OCHOBHBIE 3aKOHbl M IOHSTHSA
HI0JIb30BATh MOJI0XKeE- MEHTAJIbHBIC 3aKOHBI IPH- | OOIIeH XUMHH, XWMHUYECKOH TepMOaH-
HUSI, 3aKOHBI U METOJIBl | POJBI, OCHOBHBIC (pM3UYE- | HAMMKH U KHHETHKH, MPOIIECCOB TUAPO-

C€CTCCTBCHHEBIX HAYK U CKHE€ U MaTEMAaTU4YCCKUC JIKn3a, 3JICKTPOJIin3a, BHeKT‘pOXHMI/I‘I€CKOﬁ




MaTEeMaTUKH JJIs pelie-
HUS 33]1a4 UHKEHEPHOU
JIEATEITbHOCTH

3aKOHBI

OIIK-1.2 Ymeer npume-
HATH (PU3HUECKUE 3aKOHBI
Y MaTEMAaTUYECKUE METO-
JIbl 17151 pellieHus 3a/1a4
TEOPETUYECKOI0 U IPHU-
KJIIHOTO XapaKTepa

OIIK-1.3 Bnaneet HaBEI-
KaMHU KCIIOJIL30BaHUS 3HA-

KOpPPO3HH.

YMmeer paboTath ¢ MEPUOAMYECKON CH-
CTeMOM XHMMHUYECKHX »siaeMeHToB JI.1.
MenpeneeBa; Tabiuieldl pacCTBOPUMOCTH
KHUCJIOT, OCHOBAaHMI M COJICH; pelarhb
pacyeTHbIC U SKCIEPUMEHTAIbHBIC 3a/1a-
YY; AHAIM3UPOBATH YpPABHEHHS IIPOTE-
KaIOIIHNX XUMUYECKUX PEAKIUM.

Bnaneer meTogamu ananusa npouec-
COB XMMHYECKOW TEPMOJUHAMUKH, KU~

HUN QU3UKHU U MAaTEMaTUKU
IIPU pELIEHNUHU IPaKTHYe-
CKHX 3a/1a4

HCTHUKH, T'HAPOJIM3ad, JICKTPOJIn3a.

3 MecTo AUCHUIIMHBI (MOAYJIS) B CTPYKTYpe 00pa3oBaTe/ibHOM NpOrpaMMbl

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

JlucumiuinHa BXOAUT B cocTaB Omoka 1 «JuciurumHbl (MOyH)» W OTHOCUTCS K 0a30-
BOM YacTH.

3HaHMs, YMCHHSI U HABBIKH, C(OOPMUPOBAHHBIC NMPU H3YUYCHUH TUCIUIUIMHBI « XUMHUS,
OyayT BoCTpeOOBaHBI MMPU U3YUCHHUU MOCIEAYIOMUX AucuUIInH: «Dusnka», «Teopus BeposT-
HOCTE M MaTeMaTU4YeCKas CTaTUCTHKa», «DHU3MYECKUE OCHOBBI JIEKTPOHUKW», «Teopernue-
CKHME OCHOBBI 3JIEKTPOTEXHUKW», « T€OpHsi CUTHAJIOB U CUCTEMY.

JuctmiummHa «XUMHS» YaCTUYHO peanusyeTrcs B (opMe MPaKTHUECKOW MOJTOTOBKH.
[TpakTHyeckast OJrOTOBKA OPraHU3yeTCs MyTeM MPOBEACHHUs / BHIOTHEHUS Ta00OPaTOPHBIX pa-
00T, MPAaKTUUYECKHUX 3aHATUH, CAMOCTOSATEIBHBIX PadoOT.

JucuunnuHa « XuMUs» B paMKaxX BOCHHUTATENbHOM pabOThl HampaBieHa Ha GOpMUPOBa-
HUE Yy 00yYaronIuXxcsi aKTHBHOM IPaKIaHCKOM TO3UIINU, YBXKEHHS K MpaBaM U CBOOOJaM 4eso-
BEKa, 3HAHUS MPABOBBIX OCHOB U 3aKOHOB, BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHUS
apryMEHTHPOBaTh, CaMOCTOSITEIBHO MBICIUTh, Pa3BUBACT TBOPUYECTBO, MPOQPECCHOHAIBHBIC
YMEHHUS WJIH TBOPYECKU PAa3BUTOM JMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUM, OTBETCTBEHHOCTHU
3a BBIMOJHEHNE YUeOHO-TIPOU3BOICTBEHHBIX 3aJJaHUMN U T.JI.

4 O0beM AUCHMILIMHBI (MOLYJI51) B 3a4€THBIX SAUHULAX C YKa3aHHEM KOJIHYeCTBA
aKajgeMMYecKHMX YacoB, BbIeJIEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4alomuxcs ¢ npenojaasa-
Tes1eM (110 BHAaM Y4eOHBIX 3aHATHIT) M HA CAMOCTOATEIbHYI0 padoTy 00y4arommxcst

O6m1ast TpyA0eMKOCTh (00BhEM) TUCIUIUIMHBI COCTaBIseT 3 3.€., 108 aka. yac.
Pacnipenenenne o6beMa TUCHUIUIMHBI (MOYJIS) TIO BHAaM y4eOHBIX 3aHSTHI MpecTaB-
JIEHO B Tabimiie 2.

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

Bcero akamemmn-
YEeCKHUX YacoB

O0BeM TUCUUITIAHEL

OO0mmast TpyA0€MKOCTh TUCITUTUTHHBI 108

KonTrakTHasi aynuTopHasi pa6oTa ody4aommXxcs ¢ npenoaasareiem (mo | 48
BH/IaM y4eOHbIX 3aHSATHIi), BCEro

B ToM uncie:




3aHATUSA JeKIUOHHOr0 THNA (JIEKIMHU U UHbIE y4eOHBbIC 3aHATHUS, IPEIy-
CMaTPHUBAIOIIUE NMPEUMYIIECTBCHHYIO Tepenavyy y4eOHoH MHpOpMaLuu Ie-
JArormyecKuMu pabOTHHKaMH), B TOM 4uCie B popMe MpaKTHUECKOH MO-
TOTOBKH:

16

3aHSITUSI CEMUHAPCKOI0 THNA (CEMUHApbI, MPAKTHUYECKUE 3aHATHS, MpaK-
TUKYMBI, JJaOOpaTopHbIe pabOThl, KOJUIOKBUYMbI M MHBIC aHAJIOTHYHBIC 3a-
HATUS), B TOM 4UCie B (popMe MpaKTUYECKOW MOATOTOBKHU:

B TOM 4YHcClie B popMe MPaKTUUECKOM MOArOTOBKHU:

32

CamocrosiTesibHAsi pa0d0Ta 00y4arOIUXCsl U KOHTAKTHAsi padoTa, BKIIO-
qarolas TPYIIOBbIE KOHCYJIbTAlMH, MHIMBUAYaJbHYIO paboTy oOydaro-
HIMXCS C MpernojaBaTesisMU (B TOM 4HMCIE€ WHIUBUAYalIbHbIE KOHCYJIbTA-
IIUH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHLHON
cpele By3a

60

[TpomexyTouHas aTTecTanus ooyJaromuxcs — 3auét

5 Copepxxanue IMCHUILTHHBI (MO1YJIf1), CTPYKTYPHUPOBAHHOE MO0 TeMaM (pa3jiesiam)
€ YKa3aHHeM OTBEJeHHOr0 Ha HUX KOJINYeCTBAa aKaJeMHUYeCKHX YacoB M BH/I0B Y4eOHOI

padoThI

Tabnuua 3 — CTpyKTypa U coiepKaHue JUCLUIUIUHBI (MOMYIIs)

HaumenoBanwue pa3nennoB, TeM 1 | Buabl yueOHOH paboThI, BKIIFOYAs CAMOCTOSTEIIBHYIO pado-

coJiepKaHue Marepuana Ty 00y4aroIIMXCs U TPYIOEMKOCTb (B Yacax)
KonTtakTHas pabora npenoaasarens ¢ ooyqaroum- | CPC
MUCS
Jlexuuu | Cemunapckue (npak- | JlabopaTopHbie
THYECKUE 3aHATHS) 3aHATHUS
Texnuka 6e30MacHOCTH, OXPaHa TPyaa
Texnuka 0e30MacHOCTH, OXpPaHa 2
TpyAa
OcHOBHbIE OHATHS M 32aKOHBI XUMHUHU
OCHOBHbBIE IOHSATHSI M 3AKOHBI 2 2 2 10
XUMHH
CrtpoeHue BelecTrsa
CTtpoeHue BellecTBa 2 2 2 10
OcHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHU-YECKUX peaKkuuii
OcHOBHBIC 3aKOHOMEPHOCTH 3 3 2 10
MPOTEeKAHUSI XHMHUYECKHX pe-
aKnuii

PacTBOpbI U Apyrue qucnepcHblie CUCTEMBI




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

DJIEKTPOXUMHYECKHUE MPOIEeCChI

DJIeKTPOXMMHUYECKHE MPOLEeCChI 3 3* 2 8

JJ1eMeHThI KAUYeCTBEHHOI0 H KOJIHYEeCTBEHHOI'0 aHAJIN3a

DJIeMEeHThI KAaYeCTBEHHOI0 U 2 2 2 6
KOJIMYECTBEHHOI0 AHAJIN3A

BbicokomosiekyasipHbIe COeJUHEHHS

BbicokomoiekysipHbIe cOequ- 2 2 2 6
HeHHUs

IIpomMexyTouHasi aTTecTAUASA

HUTOI'O no aucuumiInHe 16 16 16 60

* peanmuzyercs B (hopMe MPaKTHUECKOU ITOATOTOBKU
6 BueaynuTopHasi caMoCTOsAITeJIbHAS PaboTa 00y4aroIMXCH M0 JMCUMILIHHE (MOTY-
JI10)

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

Ta6n1/1ua 4 — PCKOMCHI[yeMOe pacrpeacICHUEC 9aCOB Ha CaMOCTOATCIIbHYIO pa60Ty

KommnoHeHTBI caMoCTOSITEIbHON PadoThI Konn4yecrtBo yacos
N3ydeHne TeopeTHUeCKUX pa3AeoB TUCIUIIIMHbI 20
BrImostHeHHEe OTYeTa M MOATrOTOBKA K 3anuTe j1ab.pao. 28
BrinosiHenue oruera v nmoaAroroBka k 3amure PI'P 12

7 OueHoYHbIE CPeCTBA IJIf NPOBEACHUS TEKYLIEero KOHTPOJISI M MPOMeKYTOYHOMI
arrecTalMy 00y4arIIMXCS M0 AMCHUIIMHE (MOLYJII0)

(DOHI[ OICHOYHBIX CPCACTB JIA MPOBCACHHA TCKYIICTO KOHTPOJISA YCIIEBACMOCTH M IIPO-
MEXYTOUHOM aTTecTanuu npeacrasiex B [Ipunoxenun 1.

IToHBIA KOMIIJIEKT KOHTPOJIbHBIX 3aHaHI/II\/'I WM WHBIX MaTCpraioB, HeO6XO)II/IMI)IX JJIsL
OLIEHUBAHU Pe3yIbTaTOB O0YUYEHMS MO JUCHUILIMHE (MOAYIIO), IPAKTHKE XpaHUTCS Ha Kade-
pe-pa3zpaboTurke B OyMakHOM U 3JI€KTPOHHOM BH/IE.

8 YueOHOo-MeTOoaMYecKOe U HH(POPMALMOHHOE o0ecTiedeHne JUCIUIIMHBI (MOYJIs1)

8.1 OcHoBHas 1uTEeparypa

1. Axwmeros, H.C. Obuas u Heoprauuyeckast Xumus : yueOHuk s By3os / H. C. Ax-
METOB. - 5-€ u31., ucrp., 4-¢ us., ucnp. - M.: Beicimas mkona: Axamnemus, 2003; 2001; 1998. -
744c. 533K3
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2. T'muaka, H.JI. OOmas xumus : yueOnmk s By3oB / H. JI. I'munka; mom pen.
B.A.IlonkoBa, A.B.babkoBa. - 18 -e usn., mepepad. u goim., 17-e uza., nepepad. u jom. - M.:
FOpaiit, 2011. - 886¢. 3983k3

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

4. ®ponos, B.B. Xumus : yuebHoe mocodue st By308 / B. B. @posnos. - 3-e u3z., ne-
pepad. u gor. - M.: Beicias mkona, 1986. - 543c¢. u3-23k3 a6-653k3

5. Endumos, B.M. OcHoBBI 00111e#i XuMuH [ DIIEKTPOHHBIN pecypce] : yueOHoe moco-0ue
/ B.. Endumos, 2-¢ uzza. - M.: HUL UH®PA-M, 2015. - 256 ¢. - ISBN 978-5-16-010066-1. —
Tekcrt : snexkTpoHHbI // DnexTpoHHO-Onbmuoreunas cucrema ZNANIUM.COM : [caiit]. —
URL: https://znanium.com/catalog/document?id=372542 (mara oOpamenus: 12.06.2021). —
Pexwum nocTyma: 1jst aBTOpU3HP. OTIB30BATEICH.

8.2 JlonosinuTeIbHAS JIUTEPATypa

1. Koposun, H.B. O6mas xumus : yueOHuk ans ctyaeHToB By3oB / H. B. KopoBuHs. - 9-
e u3., mepepad. - M.: Beictras mkosra, 2007; 2004; 2000; 1998. - 557¢. 31 33

2. VYrai, S.A. OOuias u HeopraHuyeckass XuMus : y4eOHuk Juist By30B / S1. A. VYraii. -
4-e uzn., crep. - M.: Beicias mikoia, 2004; 2002; 2000; 1997. - 528c. 9773

8.3 MeToanueckne yKa3aHus JJIl CTYJA€HTOB [0 OCBOCHUIO M CIHIIJIMHbI

1. 3akon nskBuBaneHTOB: Mertoauueckue ykazanus /Coct. B.B. CazonoB. Komco-
MoJIbCK-Ha-Amype: Komcomonbsckuii-Ha-Amype roc. Texs. yH-T, 2002. — 8 c.

2. Kowmmnekcubie coequnenusi: Meronnyeckue ykazanus /Coct. B.B. Tenem. — Kom-
comonbek-Ha-AMype: [OYBIIO «KHAI'TY», 2003. - 8 c.

3. CKOpOCTh XMMHYECKHX peakiuii. XMMUYECKOE paBHOBECHE.: METOJUYECKUE yKa3a-
HUS K 1abopaTopHOil padote 1o kypcy «O0mas u Heopranudeckas xumus» / coct. : H.JI. Ha3za-
penko. — Komcomonsck-Ha-Amype: @I'EOY BIIO «kKHAI'TY», 2015. - 10 c.

4. Karanuz: Metoaudeckue yka3zaHus K JlabopaTtopHoil paboTe mo Kypcy «OOmmas xu-
mus» / coct. H.JI. Hazapenko. — Komcomonsck-Ha-Amype : @®I'BOY BIIO «KHATI'TY», 2015. —
8c.

5. PacTBOpHI : METOAMYECKHUE YKa3aHUS K BBIMOJIHEHUIO JJAOOpaTOpHON paboThI 1O Kyp-
cy «O6mas xumus» / coct. H.J[. Hazapenko. — Komcomonbck-na-Amype: ®I'BOY BIIO
«KHAI'TY», 2015, 7 c.

6. JKecrkocTh BOJBI: MeTomuyeckue yka3aHus K J1a00paTopHOW paboTe Mo o0mIel Xu-
mun/ Coct. U.W. 3onotapeB. — Komcomonbck-Ha-Amype: TOYBIIO «KHAT'TY», 2004. - 7 c.

7. DNeKTpOoNMTHYECKas TUCCOIMAIMS: METOJMYECKHE yKa3aHus K JJabopaTopHOU pabo-
Te mo Kypcy «OOmas u Heopranudeckas xumus» / coct. : B.B. Tenem — Komcomonbck-Ha-
Awmype: ®I'BOY BIIO «KHAT'TY», 2015. -9 c.

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

9. OxuCIUTENbHO-BOCCTAHOBHUTEIbHbBIE PEAKIIMU: METOIUUYECKHE YKa3aHUS K BBITOJIHE-
HUIO JabopaTopHO# paboThI 1Mo Kypey «O6mas xumus» / coct. .. 3omotapes, H.JI. Hazapen-
ko — Komcomonsck-Ha-Amype : PI'BOY BIIO «KHAI'TY», 2015. - 10 c.

10. DrnexTpoxummuecKkas Koppo3usi MetamuioB: Meronuueckne ykazanus / Coct. W.U.
3onorapeB. - Komcomonbck-Ha-AMype: KoMcomonbsckuii-Ha-AMype rocyJapCTBEHHBIM TEXHU-
yeckuil yHusepcurer, 2008. - 12 c.

11. BDnaextponusz: Meroauueckue ykazanus /Coct. .M. 3on0tape. — Komcomobck-Ha-
Awmype: TOYBIIO «KHAT'TY», 2003. — 10 c.

12. p — sneMeHTHI: METOUYECKHE YKa3aHUsS K BHITIOJHEHHIO JIA0OpaTOPHOUM pabOThI 1O
Kypcy «O0mas u Heopranuueckas xumus» / coct. T.A. KymukoBa. — Komcomonbsck-Ha-Amype :
®I'BOY BIIO «kKHAI'TY», 2016. — 10 c.
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13. d — >yeMEHTHI: METOAMYECKUE YKA3aHHUS K BBIMOJIHEHHIO Ja0OpaTOPHBIX paboT Mo
Kypcy «O06mas u Heopranudeckas xumus» / coct. T.A. KynukoBa. — Komcomonbck-Ha-Amype :
OI'BOY BIIO «KHAT'TY», 2011. - 12 c.

14. Opranuyeckue NOJIMMEPHI: METOJUYECKUE YKA3aHUS K BBHIMOJIHEHUIO Ta0OpaTOPHBIX
pabot o kypcy «O6mas xumus» / coct. I.M. Pemuzon. — Komcomonbck-Ha-Amype : PI'bOY
BIIO «KKHAI'TY», 2004. — 11 c.

15. VkazaHHble METOJIMYECKHE MaTepualbl TaK)Ke pa3MelleHbl IO  ajpecy:
https://knastu.ru/students/nu4nbIil KaOUHET.

8.4 CoBpemeHnHbIe NpodeccuoHaIbHbIE 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPa-
BOYHbIE CHCTEMBbI, HCII0JIb3yeMble NP 0CYlecTBIeHUH 00pa30BaTeIbHOIO NpoLecca no
AUCHUTLINHE

1. DnexrponHo-6mbmmoreuyHas cuctema ZNANIUM.COM. Jlorosop Ne 4997 36¢ K3
2112727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r. ot 17 anpens 2021 r.

2. DOnektpoHHO-OuOMoTeuHas cucrema IPRbooks. Jluniensmonnsiii goroBop Ne EII
44/4 na mpenocTaBlIeHUE JOCTYIA K AIEKTPOHHO-OnOmoTeunoi cucteme [IPRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r.

3. DnexrponHo-6ubmmoreunas cucrema eLIBRARY.RU. Jlorosop Ne EII 44/3 nHa oxka-
3aHHE YCIyr JOCTyma K 3JeKTpoHHbIM m3nanusam MK3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 ¢deBpans 2021 r.

8.5 Ilepeuennb pecypcoB HHPOPMALNMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « AHTEp-
HeT», HEOOXOTUMBIX JIJIS 0CBOEHUsI TUCHUTILUIHHBI (MOTYJIsl)

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

2.  Xumnueckuii moptan http://www.xumuk.ru

3. Hayunas snekrponnast 6ubnanoreka eLIBRARY.RU [Onextponnsiii pecypc]. - Pe-

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

4. EcrecTBeHHOHay4YHBI 00pa30BaTENIbHBIN NOpTal [DIEKTPOHHBIN pecypc]. - Pexum

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

8.6 JInneH3noHHOE U CBOGOTHO PACIIPOCTPAHsIEMO€e MPOrPaMMHOe oDecriedyeHue, He-
MoJIb3yeMoe MPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOI0 MPoLecca Mo TUCHHIIHHE

Tabmuna 5 — [lepeueHpb UCTIOIB3YEMOTO MPOTPAMMHOI0 00eCeueHus

Haumenopanue 110 PexBu3HTHI / YCJI0BUS UCITIOJIB30BAHUA

Microsoft Imagine Jlunen3uonnelit foroBop A2223 Ne008/65 ot 11.01.2019
Premium

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

9 OpraHu3alMOHHO-NIEAATOTMYECKHUE YCIOBUSA

Opranu3zanys o0pa3zoBaTeIbLHOrO MpoLiecca perJaMeHTHPYeTCsl yueOHbIM TUIAaHOM U pac-
MUCaHUEeM Yy4YeOHBIX 3aHATUU. SI3bIK 00ydeHws (mpenonaBaHus) - pycckuid. Jlyis Bcex BHIOB
ayJUTOPHBIX 3aHATHI aKaJIEeMUYECKHI Yac yCTaHABIUBAETCA MPOJOJLKUTEIBHOCTHIO 45 MUHYT.



http://elibrary.ru/
http://en.edu.ru/
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[Ipu dopmupoBaHuM CBOCH HMHIMBHUAYaJbHON 0Opa30BaTEIIBHOW TPAaeKTOpHUU OOydYaro-
H.II/IﬁC?I HMCECT IPaBO HaA NEpe3avyCT COOTBCTCTBYIOIMNUX AWUCHUILIMH U HpO(i)eCCI/IOHaJIBHLIX Monay-
JIei, OCBOSHHBIX B TPOIIECCE MPEIIIECTBYIOMIETO 00yUYCHHS, KOTOPBIA OCBOOOKIAET 00yJaroIe-
rocd OT HGOGXOI[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUA.

9.1 OOpa3oBaTe/ibHbIE TEXHOJIOTUHN

VY4eOHblIif mpoliecc MpH MpenoilaBaHuu Kypca OCHOBBIBAETCS Ha HCIOIb30BAHUM TPAIU-
[[UOHHBIX, NTHHOBAIIMOHHBIX U WH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH. TpaauiinoH-
Hble 00pa3oBaTelIbHbIE TEXHOJOTUU MPEJCTABICHBI JTEKIUIAMU U CEMUHAPCKUMHU (IIPAKTHUECKU-
MU) 3aHATHSIMU. VIHHOBanmoHHbIE 00pa30BaTelIbHbIE TEXHOJIOTUU UCIIONB3YIOTCS B BUJIE IIUPO-
KOTO MPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX OpM mpoBeneHus 3auatuil. MudopmaimoHnHbie
0o0pa3oBaTelbHbIC TEXHOJOTHUU PEATU3YIOTCS TYTEM aKTUBH3AIMH CAMOCTOSTEIBHOU pPabOTHI
CTYJIEHTOB B HH(OPMALIMOHHOM 00pa30BaTENILHOM cpejie.

9.2 3auaTHud JeKIMOHHOI0 THIIA

JIeKIIMOHHBIN KypC MpeanoaraeT CuCTeMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIPO-
COB y4eOHOT0 IJIaHa.

Ha nepBoii nexkuuu nekrop 00s3aH MperynpeinTh CTyAEHTOB, IPUMEHUTEIBHO K KAKOMY
6a3zoBoMy yueOHUKY (yueOHHMKaM, y4eOHBIM [TOCOOMSAM) OyIeT IPOUYUTaH KypC.

JIeKIMOHHBIN KypcC JOJKEH JaBaTh HauOONbLIMK 00beM MH(pOpMalMuU U oOecredynBaTh
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 NPEJCTABIAIOT COOON JeTanu3alnio JEKIMOHHOIO TEOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEAX 3aKPEIJICHUs Kypca U OXBATBIBAIOT BCE OCHOBHBIE PA3/EIbl.

OcHoBHOM (opMOIi POBEICHHSI CEMHHAPOB SBJISIETCs 00CYXkIeHHe Hanboee npoodem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a Takke pa30op MPUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBHX. B 00si3aHHOCTH mpernojaBaTessi BXOJAT: OKa3aHHE METOJMYECKOi mo-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYICHTOB II0 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHITHUSIX OLIEHUBAETCS IO CIEIYIOLINM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IpeIaraéMble IPETo1aBaTeIeM;

- y4acTue B IUCKYCCHUsX;

- BBINIOJIHEHUE MPOEKTHBIX U MHBIX 3aJaHH;

- aCCUCTUPOBAHUE MPEINOIAaBATENI0 B IPOBEACHUN 3aHITHH.

OTBeT 10JKeH ObITh apTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OHOCIOXKHBIM, COJIEPKATh
CCBIJIKH HA UICTOYHMKH.

Jloknansl ¥ ONIOHMPOBAHHE JTOKJIAZ0B IPOBEPSIOT CTENEHb BIIAJICHUS TEOPETHYECKUM
MaTepUajoM, a TAKK€ KOPPEKTHOCTb U CTPOIOCThb PACCYKAECHUM.

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

9.4 CamocrosiTejibHasi padoTa 00y4alomUXCs M0 JUCHUIIHHE (MOAYJTI0)

CamocrosiTenpHast paboTa CTYJEHTOB — 3TO MPOIECC AKTUBHOTO, IEJICHAMPABICHHOTO
NpUOOpPETEHUs! CTYJJIEHTOM HOBBIX 3HAaHUM, YMEHUN 0€3 HEeMOCPEACTBEHHOTO y4YacTHs Mpernojaa-
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BaTelsl, XapaKTEepU3YIOIUNCA MPEeAMETHON HampaBlIEHHOCTHbIO, 3(P(GEKTUBHBIM KOHTPOJEM U
OLICHKOW Pe3yJIbTaTOB JIEATEIBHOCTH 00YUYatOIIerocs.

Ienu camocToATeNbHON PabOTHI:

- CHCTEeMaTu3alus U 3aKpeIieHHe MOJIyYeHHBIX TEOPETUUECKUX 3HAHUM U MPAKTHUYECKUX
YMEHHH CTY/I€HTOB;

- YIUIyOJICHHE U paCUIUPEHUE TEOPETUUECKUX 3HAHUI;

- (popMuUpOBaHNE YMEHUU HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JTOKYMEHTAIIUIO,
CIIELUATIBHYIO JTUTEPATYPY;

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

- (hopMHpOBaHHE CaMOCTOSITEIbHOCTH MBIIUICHUS, TBOPUECKOW MHUIIMATHUBBI, CIOCOOHO-
CTEH K CaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOPEAIU3aLUu;

- pa3BUTHE UCCIIEOBATENLCKUX YMEHUN U aKaJIeMUYECKUX HABBIKOB.

CamocrosiTenbHas paboTa MOXKET OCYHIECTBIISITBCS WHIMBUAYAIBHO WM TPYIIIaMU CTY-
JIEHTOB B 3aBUCUMOCTH OT II€JId, 00BEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHonorus OpraHu3aIy CaMOCTOSTEILHOW pabOTHI CTY/IEHTOB BKIIFOUACT UCIIOIb30Ba-
HUE HUHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

Kontposb pe3ynbTaToB BHEAYAUTOPHOM CAMOCTOSITENHHOM padOTHI CTYJIEHTOB MOXKET
MPOXOIUTH B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOM (opme.

CryneHTsl AOMKHBI TOIXOAUTh K CaMOCTOSATEIBHON paboTe Kak K HauBaKHEHIIEMY
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 yKazaHus JJisi 00y4ar0IMXCs M0 OCBOEHUI0 THCHMUILINHBI

[Ipu U3ydeHun AUCUUIIMHBI 00yYaroIUMes 11€JecO00pa3HO BBIMOIHITH CIEAYIOLIUE Pe-
KOMEHALNH:

1. 3yyenue yueOHONM JUCIMILIMHBI JOJIKHO BECTUCh CHCTEMAaTHUYECKH.

2. Ilocne n3yueHust Kakoro-Jinbo pasfena 1no yueOHUKY WM KOHCIEKTHBIM MaTepuaiaM
pEKOMEHAyeTCsl 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEACIEHUS, TOHATHS pa3ze-
na.

3. Oco0oe BHUMAHHE CIIETYET yICTUThH BBHITOJTHEHUIO OTYETOB MO MPAKTHUYECKUM 3aHSITH-
M U MHAUBHUIYaJIbHBIM KOMILJIEKCHBIM 33/IaHUSM Ha CaMOCTOSITENIbHYIO padoTy.

4. Bcs TemaTHKa BOIPOCOB, U3Y4aE€MbIX CaMOCTOSTENBHO, 33acTCA Ha JIEKLUAX MPEIo-
naBatesieM. MM e aroTcs UCTOYHMKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B EPUOJUYECKON
HaY4YHOH uTeparype) Uit 6ojee AeTalbHOTO MOHUMAaHUs BOIIPOCOB, O3BYYEHHBIX Ha JIEKIIHU.

[Ipu camocTosATenbHON TPOPaObOTKE Kypca 00yUaromuecs TOJDKHBL:

- IPOCMATPHUBATh OCHOBHBIE ONpEIeNeHHs U (PaKThI;

- MOBTOPUTH 3aKOHCHEKTHUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepuall U JONOJHUTh
€ro C Y4eTOM pEKOMEHJIOBAaHHOM I10 JaHHOU TEME JIMTEPaTyphl;

- U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATYPy, COCTABISITh TE3UCHI, aHHOTAIIUH Y KOHCIIEKTHI
HanOoJiee BaKHBIX MOMEHTOB;

- CaMOCTOSTEIbHO BBIMOJIHATH 33/1aHUS, aHAJIOTMYHBIE IIPEIaraéMbIM Ha 3aHATHSAX;

- HCTIOJIB30BATh JJISI CAMOIIPOBEPKU MaTepHaibl POHIA OLIEHOUYHBIX CPEJICTB.

10 Onucanne MaTepHaILHO-TEXHMYECKOro odecredeHus1, He00X0AMMOro sl 0Cy-
1IEeCTBJIEHUA 00pa30BaTEeIbLHOI0 Mpolecca Mo AMCUuIInHe (MOAYJI10)

10.1 YueOHo-1a00paTopHOE 000pYyA0BaHUE
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Tabmmuma 6 — [lepeyens 060pyI0BaHUS JTA00OPATOPUH

Aynutopust | HaumenoBanue aynu- | Mcnonb3yemoe o60pyaoBaHue
TOpHH (J1a0OpaTOPHH )

431/1 JIaGoparopus oOmiei XuMHUECKas MOCy/1a, XUMUYECKHE PEaKTUBBI, U3-
XUMHHU MEpHTEIIbHBIC H HArPeBaTeIbHBIC TPUOOPHI, KOM-TIIICKT
ACMOHCTPAalMOHHBIX IIJIAKATOB

10.2 TexHu4yeckue M IJIEKTPOHHbIE CPEICTBA 00yUeHUSA

JlekIMOHHbIE 3aHATHA.

Aynutopun Il JEKIMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOENbI0 M TEXHHYECKUMH
CpeAcTBaMU OOYYeHHMs, CIy)KallUMHU IS TIpeACTaBiIeHUs y4deOHOW wWHpopManuu OO0NbIION
ayautopuu (HaOOpBHI JEMOHCTPAIMOHHOTO 00OpyaoBaHMs (IPOEKTOP, SKpaH, KOMIIBIO-
TEp/HOYTOYK), y4eOHO-HATIISIHBIE TIOCOOHSI, TEMATUIECKHE MILTFOCTPAIINN ).

Jns peanu3anuyl JUCUUILTHHBL TOTOTOBIICHBI CIIEAYIOIINE TPE3CHTAIIH:
OCHOBHBIE TIOHSTHS U 3aKOHBI XUMHUH

Crpoenue BemecTna

OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX PEaKIIHii
PacTBOpBI 1 pyTUe TUCTICPCHBIE CUCTEMBI
3J’I€KTpOXI/IMI/ItIeCKI/IC IMpOoLCCChI

DJeMEeHTHI KQUeCTBEHHOI'0 M KOJIMYECTBEHHOI'0 aHaIn3a

N o a ~ w e

BLICOKOMOHCKyJIHpHHe COCIUHCHUA

IIpakTHyeckne 3aHATHA.

AynuTtopuu JJIs TPAKTUYECKUX 3aHATUN YKOMIUIEKTOBAHBI CHEIIHATHN3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMH CpeicTBaMU 00ydeHus (TIPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK).

JlabopaTopHble 3aHATHS.

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

CamocrositeibHas padora.

[TomerneHust 151 cCaMOCTOSATEIBHOM PabOTHI OCHAIICHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «HTepHeT» U JOCTYMOM K JEKTPOHHON MH(OpPMAIMOHHO-
obpazoBarenbHol cpene KHATY:

- ypranbHbIi 3a1 HTh KHAT'Y;

11 Hunle cBeaenus

MeToaunuyecKkue PEKOMEHIALUHA T10 oﬁyqe}mm JIMI ¢ OTPAHNYCHHBIMH BO3MOKHO-
CTAMMU 310POBbA 1 UHBAJIMAOB

OcBoeHne NUCIHUILTUHBI 00YYarOIUMUCS C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTMMHU OOYyYaIOIIUMUCS, TaK U B OTAEIbHBIX
rpynmnax. [Ipennosnaratorcs cienuaibHble YCIOBUS JUIS MOIy4YeHUsT 00pa3oBaHMs 00y4atolMMH-
Csl C OTPAaHUYECHHBIMHU BO3MOKHOCTSMH 310POBBS.

ITpodeccopcko-nienarorn4eckuii cocTaB 3HaAKOMHUTCS C TICHUXOJIOT0-(PU3HONIOTHYECKUMU
0COOEHHOCTSAIMHM 00Yy4aroIIUXCsl UHBAIUAOB U JIML C OrPAaHMYEHHBIMH BO3MOYKHOCTSIMH 3]10pO-
Bbsl, MHAMBUYAIbHBIMU MPOrpaMMaMi peaOMIUTAllM UHBATHIOB (Tpu Hamuuuu). [Ipu HE0O-
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XOJUMOCTH OCYILECTBJISETCS JOTONHUTEIbHAS MOANEpKKa MPErnoAaBaHusl ThIOTOPaMHU, TICHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, IPOLIEIINMH MTOATOTOBKY aCCHCTEHTAMHU.

B cooTBeTcTBUU ¢ METOAMYECKUMHU peKoMeHaanusIMu MunoOpHayku P® (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOIb30BaTh COLUAIBHO-aKTUBHBIE H pe-
(ieKkCUBHBIE METO/ABI 00YUYEHHUSI, TEXHOJOTUU COLIMOKYIBTYPHON peabuINTaluU C 1IeJIbI0 OKa3a-
HUS [IOMOILY B YCTAHOBJICHUH ITOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUH C IPYTUMU CTY/AEH-
TaMu, CO3AaHUH KOM(POPTHOTO MCUXOJIOIMYECKOTo KiiMMaTa B cryaeHueckoi rpymnme. [Togbop u
pa3paboTka yuyeOHBIX MAaTEepPHaJOB MPOU3BOAATCS C YUETOM IPEIOCTABICHUS MaTepHaia B pas-
JUYHBIX (OopMax: ayAualbHOM, BU3YyalbHOW, C HCIOJIB30BAaHHUEM CIICHHUATbHBIX TEXHHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuiuinHbl JunamMu ¢ OB3 ocyiecTBisieTcs ¢ HCHOIb30BaHUEM CPEICTB
0o0yuyeHHs OOILIEro M CIENUAIbHOTO Ha3HAYeHUs (TIEPCOHAIBHOTO U KOJUIEKTUBHOTO MCIOIb30-
BaHus1). MarepualibHO-TEXHUYECKOe oOecliedeHne npeaycMaTpUBaeT MPUCIOCOOICHUE ayIUTO-
puii k Hyxaam jimi ¢ OB3.

dopma npoBeACHUS aTTECTAIIMK JIJISl CTYJCHTOB-WHBAINI0B YCTAHABIUBACTCS C YUYETOM
WHAUBUIYAIBHBIX TICUX0pu3ndeckux ocooeHHocteit. s crynentoB ¢ OB3 mpemycmarpuBaer-
csl 1oCcTyMHas (hopMa MpeoCcCTaBlIeHus 3aJaHIil OLIEHOYHBIX CPEACTB, 8 UMEHHO:

- B TIEYaTHOW WM DJCKTPOHHOM ¢opMme (UIs IMI C HAPYMIEHUSMH OIMOPHO-
JBUTATENBHOTO armapaTta);

- B Ie4aTHOM (popMe WM AIIEKTPOHHOH (popMe ¢ yBETUYEHHBIM MIPUPTOM M KOHTPACTHO-
CTBIO (7151 JIULI C HAPYIICHUSIMU CIIyXa, PeUH, 3pCHHUs);

- METOJIOM YTEHUS aCCUCTEHTOM 3a/1aHUs BCIYX (JUIs JIUL C HAPYILIEHUSIMU 3PEHUS).

CryzneHTaM ¢ WHBAJIMAHOCTHIO YBEIMYMBAETCS BPEMsl Ha MOJATOTOBKY OTBETOB HAa KOH-
TpOJIbHBIE BOIPOCHL. JlJI TaKUX CTYJIEHTOB NpeaycMaTpUBAETCS JOCTYMHAasl popMma IMpeaocTaB-
JICHUs] OTBETOB Ha 3a/1aHusl, 8 UMEHHO:

- IUCbMEHHO Ha OyMare miM HabopoM OTBETOB Ha KOMITbIOTEpE (IJIsl JIUL C HApyIIECHUs-
MHU CIIyXa, peuH);

- BBIOOpPOM OTBETA M3 BO3MOXKHBIX BAPHUAHTOB C UCIIOJIb30BAHUEM YCIIyT aCCUCTEHTa (7151
JIMII ¢ HAPYLIEHUSMHU OMOPHO-/ABUTaTEIbHOIO aniapara);

- YCTHO (/17151 JIULL ¢ HAPYILIEHUSIMU 3pEHMSI, OOPHO-IBUTATEIBHOTO arlapara).

ITpu HE0OX0AUMOCTH A1 00YUAIOIIMXCSl ¢ MHBAIUIHOCTBIO MPOLelypa OLEHUBAHUS pe-
3yJbTaTOB O0Y4YEHHS MOKET IPOBOJAUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/J OIEHOYHbBIX CPEACTB

o IMCIOMIIJIMHE

«XUMHUD»

HanpaBneHHe IIOATrOTOBKH

11.03.04 DnexTpoHMKA U HAHOAJIEKTPO-
HUKa

Hanpasnennocts (npoduib) oOpa3oBaTenbHOM Mpo- | [IpoMbliieHHas 3J€KTPOHUKA

TrpaMMBI
Kpanmuukanmst BeITyCKHUKA Bakanasp
"o Havasia moAroToBKH (10 y4eOHOMY IIJIaHY) 2021

®opma o0yueHus

Ounas popma

TexHonorus 00y4eHust TpanuuroHHas
Kypc Cemectp TpyroemMKoCTb, 3.€.
1 1 3

Bun npomexxyTo4HOU aTrTecTanuu

O6CCHC‘II/IB3.IOH_ICG noapa3acyiCHUC

3auéT

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

Tabmuua 1 — KomnereHIMM 1 MHIUKATOPBI UX JTOCTHUIKECHUS

Ko 1 naumenoBanue
KOMIIETEHIINU

Nunukatopel 1OCTHXKEHUS

[Inanupyembie pe3ynbTaThl 00yUEHUS 110
JUCLHUIIIINHE

Ob6memnpodeccnoHanbHbIC

OIIK-1 CnocobeH uc-
I10JI630BaTh OJI0XKeE-
HUsA, 3aKOHBI 1 MCTOABI
€CTECTBCHHBIX HAyK U
MaTeMaTUuKM 11 peHIe-
HUS 33]1a4 HHKCHEPHOM
eI TENLHOCTH

OIIK-1.1 3naer pynna-

MEHTAJIbHBIC 3aKOHBI ITPH-
POIbI, OCHOBHBIE (hU3HYE-

CKH€ U MaTeMaTUYECKUE
3aKOHBI
OIIK-1.2 Ymeet npume-

HATH (PU3HUECKUE 3aKOHBI
¥ MaTeMaTH4YEeCKUE METO-

Abl JJIA pCHICHUSA 3a1a4
TEOPETUYECCKOTO U MTPH-
KJIaJTHOTO XapakTepa

OIIK-1.3 Bnageer HaBbI-
KaMU UCIIOJIb30BAHUS 3HA-
HUH QU3NKH 1 MAaTEMATHKU

[IPU PEIICHUHU IPaKTHYe-

CKHX 3aaa4

3HaeT OCHOBHBIC 3aKOHBI M TIOHSATHUS
o0meld XUMUU, XUMHYECKOW TEPMOJIU-
HAaMUKU U KMHETHKH, MIPOLIECCOB TUIPO-
JU3a, SJIEKTPOIIN3a, HICKTPOXUMUYECKON
KOPPO3HH.

YMeer paboTarh ¢ MEPUOTUYCCKON CH-
CTeMOM XHMMHUUYEeCKHX »sieMeHToB /[I.1.
MenpeneeBa; Tabauield pacCTBOPUMOCTH
KHMCJIOT, OCHOBaHMUM M COJIEH; peuiaTh
pacyeTHBIC M SKCIEPUMEHTAIBHBIC 3a]1a-
YHM; aHAJIU3UPOBATh YpPaBHEHHUS IPOTE-
KaIOIIUX XUMUUYECKHUX PEAKIIUM.

Bnageer meTonamMu ananusa nporiec-
COB XMMHYECKOW TEPMOJUHAMUKH, KH-
HETUKH, TUAPOIN3a, HIEKTPOIU3a.

Tabnuua 2 — [Nacopt ¢oHa OIIEHOUHBIX CPEJICTB

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

1. OcHOBHBIE TIOHATHUS U OIIK-1 1. JlaGoparophas | 1. Beinonnenue
3aKOHbI XUMHH pabota Nel-7 1abopaTopHBIX  pa-
2. CrpoeHue BemiecTBa 2. [IpakTnueckas | 00T, HaJIW4KMe 3anu-
3. OcHoBHBIE 3aKOHO- pabora Nel-8 ceil B JlabopaTopHOM

MCPHOCTH XHMHYECKHUX pPEaAK-

T

4. PactBopel u japyrue
JIUCIIEPCHBIE CUCTEMBbI

5. DNEeKTPOXUMHUYECKUE
MPOLIECChHI

6. DJIeMEHTHI KavyeCTBEH-
HOTO M  KOJHWYECTBEHHOIO
aHanm3a

7. BricokoMonekysipabIe
COCIMHCHUS

KonTponbhas pabora

KypHaie,
OIIPOC IO TEME

YCTHBIN

2. Brimonnenue
MIPaKTUYECKUX 3aJa-
HUM, HalIM4yhe KOH-
CIIEKTa 110 TEME

3. KonTponbHas
paboTta TPOBOAMUTCS
B Yachl BHEAYIUTOP-
O06y-
qarommecs TOayYa-

HOIl paboTHI.

10T 3aJaHus JJIsA

IIPOBEPKHU  YCBOECHUS

MIPOMAECHHOIO Mare-
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puana. OueHuBaeTcs
MIpaBWIbHOCTh  pe-

MICHUS.

2 Mertoauyeckue MaTepuaJibl, ONpeae/siionue npoueaypbl OeHNBAHUS 3HAHUM,
YMeHHUI, HABBIKOB H (MJIH) ONBITA AesITeILHOCTH, XapaKTepu3youue npouecc popmupo-
BAHHUA KOMIIETEeHHM I

MeToaudeckie MaTepuabl, ONMPEACISIONUe MPOIEAYPhl OIICHUBAHUS 3HAHUN, YMCHHIA,
HaBBIKOB U (WJIN) OTIBITA ESATEILHOCTH, TIPEACTABICHBI B BUJC TEXHOJIOTHYECKOW KapThl TUCIIH-
TIMHBL (Tabnuia 3).

Tabnuna 3 — TexHonoruueckas Kapra

HaumenoBanue Cpokn HIxana ouenn- Kpurepun
OIIEHOYHOT0 CPe/ICTBA BBINOJIHEHU S BaHMs OIleHUBAHUS
1 cemectp
IIpome:xxyTounasi arrecrauusi B popme 3auer ¢ OeHKOM

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

pabor OaymoB/pabora,

odopmiieHne

1a60paTOPHOTO
KypHama - 2

Oamios/pabora,

yCTHAsl 3aIuTa
(mo Bompocam) 6
6aJIoB.
OueHuBaeTcs
BIIQJICHHE Mare-
pHasoMm, ero Cu-
CTEMHOE OCBOE-
HHE, CII0co0-
HOCTh  TNpUMe-
HATh  HY)KHBIC
3HAHUS, HABBIKH
U yMEHHUS IIpH
aHanmM3e  Tpo-
ONEMHBIX CHUTY-

alui.
2. [TpakTrueckas padota €XKEHEeIEIIbHO 10 6amnoB * 8 | OuenuBaercs
pabor BJIaJcHIE MaTe-

pHuaiom, ero Cu-
CTEMHOE OCBOE-
HHE, CII0CO0-
HOCTh  INpUMe-
HATH  HY)XHBIE
3HAHUSI, HABBIKH
U yMEHUS TMpH
pEIICHUN TIpaK-
THUYECKUX 3aja-
HUH. bamer
YMEHBIIAIOTCS
ITPOITOPIINO-
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HauMeHoBaHue Cpoxu Ilxana ouenn- Kpurepun
OLIECHOYHOI0 CpPe/ICTBA BbINOJIHEHUS BaHMA OlleHUBAHUS
HAJILHO TPOIICH-
Ty TpPaBUIBHO-
CTH PEUICHHUSI.

3. KoHnTtposbHas pabota 16 nenens 100 6amnoB I[IpaBunbHOE
peleHre  3axaq
(20 Oai-
JIOB/3a/1a4a).
bamner  ymeHsb-
MIAIOTCS  TPO-
MOPIMOHAIBHO
NPOIICHTY  Tpa-
BUJIIBHOCTH  pe-
IICHUSI.
HNTOI'O: - 250 ©OamioB -
Kpurepuu oneHKku pe3yibTaTOB 00y4eHHS 10 TUCIUTLIMHE:
0 — 59 % OT MakcHMajdbHO BO3MOXHOH CYMMBI OalIOB — «HEYAOBJICTBOPUTEIHHOY
(HEOCTATOYHBIM YPOBEHB JJIsl IPOMEXYTOYHOW aTTECTALMH 110 IUCIHUILINHE);
60 — 74 % oOT MaKCHMMaJbHO BO3MOXKHOW CYMMbI OQJJIOB — «Yy/JIOBJIETBOPUTEIHHOY
(moporoBbli (MUHUMAJBHBIN) YPOBEHb);
75 — 89 % oT MakCUMaJIbHO BO3MOXHOW CyMMBbI 0aJUIOB — «XOPOLIO» (CPEIHUN YPOBEHD);
90 — 100 % oT MakcMMaIbHO BO3MOKHOW CYMMBI OQJIJIOB — «OTJIMYHOY (BBICOKHIA (MaKCH-
MaJIbHBIN) YPOBEHbD)

3 TunoBble KOHTPOJIbHbIE 32/IaHUS WJIM HHbIE MaTepHaJibl, HEOOXOAUMBIE 1JIs
OLICHKH 3HAHWH, YMECHHH, HABBIKOB M (MJIM) ONBITA 1eSATEIbHOCTH, XapaKTePHU3yIoLHe
npouecc popMUPOBAHUSI KOMIIETEHIIHIl B X0/le 0CBOEHH 00pa30BaTeJbHOI IPOrpaMMbl

3.1 3aganus 1J1s TEKYLIEro KOHTPOJIS yCIIeBAeMOCTH

KOHTPOJIBHAS PABOTA
Bapuant Nel

1. OnpenenuTe KOJMYECTBO BEIIECTBA HKBUBAJIEHTA U MOJISIPHYIO MacCy SKBHBaJIEHTOB (hoc-
dopa, kucnoposa u 6poma B coenuaenusix PHs, H.O, HBr.

2. HanumuTe 37eKTpOHHBIE (POPMYIBI aTOMOB SJIEMEHTOB C MOPSIKOBBIMH HOMepamu 9 u
28. IlokaxuTe pacnpenesieHUue 3JIEMEHTOB 3THUX aTOMOB IO KBAHTOBBIM siueiikam. K kakomy
ANIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXK/IbIM U3 3TUX 3JIEMEHTOB?

3. Ucxons w3 MOJOKEHUsS TepMaHusl U TEXHEIUs B MEPUOJUYECKON CHCTEME, COCTaBbTE
dbopMyIbl MeTa- U OPTOTEPMaHUEBON KUCIOT, M OKCHJIa TEXHEIWs, OTBEYAIOIINE WX BBICIICH
cTenieHu okucieHus. M3o00pazure Gopmysasl ITUX COEUHEHHUM rpauyuecKy.

4. BbIlUMCANTE KOMMYECTBO TEIUIOTHI, KOTOPOE BBIIEIUTCS MpU BoccTaHOBIeHUU Fe203 me-
TaJUTHYECKUM ATFOMUHUEM, eciTi Obu1o morydeHo 335,1 T xkenesa.

5. Beluucaure .ﬂGg 9g CIEYIONINX PEaKIIHii:

A) 2NaF) + Clar) = 2NaCl) + Faqr)

0)PbO2) + 2Zn) = P + 2Zn0x)

Mo:kHO 71 OTy4uTh (HTOp MO peakiuu (a) u BoccranoBuTh PHO2 1imHKOM 110 peakimu (0).
6. OKHCIIEHUE CEPBI U €€ TUOKCH]Ia MPOTEKAET MO0 YPABHEHUSIM:

a) S) + O2 = SO2(n);

0) 2SO2() + O2 = 2S03().
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Kak u3aMeHuTCsl CKOPOCTh ATUX peakiuil, eciu 00beMbl KaKI0M U3 CUCTEM YMEHBLIUTH B 4e-
ThIpe pasa?

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

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

Bapuant Ne2

1. Peakiuu BBIpaKarOTCsl CXEMaMHU:

P+HIO3 + H20 = H3PO4 + HI
H2S + Clz2 + H20 = H2SO4 + HCI

CocraBbTe 3JICKTPOHHBIC ypaBHEHHUs. PacctaBbTe K03()(PUIMEHTHI B ypaBHEHHUSAX PEAKIIUU.
JIIst KaKITOM peakiny YKaXUTe, KAaKOE BEIIECTBO SBJISCTCS OKHCIUTEIEM, KAKO€ — BOCCTaHOBH-
TEJIEM; KaKO€ BEIIECTBO OKUCIISETCS, KAKOE — BOCCTAHABJIMBACTCSI.

2. VYBENIHYUTCS, YMCHBIIUTCS WJIM OCTAHETCS 0€3 M3MEHEHUsS Macca IIMHKOBOW TUTACTUHKU
Ipy B3auMoIeicTBUH ee ¢ pactBopaMu: a) CuSOs; 6) MgSOas; B) Pb(NO3)2? ITouemy? CocTaBb-
TE AJIEKTPOHHBIC ¥ MOJICKYJISIPHBIC YPABHEHHS COOTBETCTBYIOIIUX PEAKITUH.

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

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

Hanummre 31neKTpoHHBIC YPaBHEHHSI aHOJHOTO M KaTOJIHOTO TporieccoB. Berauciure D/1C
storo anementa, eciu [Ni?*] = 0,01 monb/i1, [Pb?*] = 0,0001 momb/1. OtBert: 0,064 B.

4. Kakue comu 0OyCIaBIMBAIOT >KECTKOCTh NMPHUPOIHOW BOIBI? Kakyro >KeCTKOCTh BO/IBI
Ha3bIBAIOT KapOOHATHOM, HeKapOoHaTHON? Kak MOXXHO yCcTpaHUTh KapOOHATHYIO, HEKapOOHAT-
HYIO J)KeCTKOCTh? HamummmTe ypaBHEHHSI COOTBETCTBYIONINX PEAKITHIA.

5. TlomumepoM Kakoro HEMpPENeNbHOTO YIJIEBOJAOPOJA SBISIETCS HATypalbHBIA Kayudyk?
Hammummre cTpykTypHYI0 (hopMyITy 3TOro yrieBoaopoaa. Kak Ha3eIBarOT MpOIIeCce MpeBpaIieHus
Kaydyka B pe3uHy? UeM Mo CTPOCHHUIO U CBOMCTBAM pa3inyaloTcs KaydyK U pe3uHa?

Bapuant 3
1. BoccTaHoBieHrE 0JHOTO U3 OKCUIOB XKeJle3a UAET 110 CXEME:

Fe30a) + Siw) — Few) + SiOxw). Bo3aMoskeH Jin 3TOT Ipoliece Ipu CTaHIapTHBIX yeinoBusax? OT-
BET MOJTBEPIUTH PACUETOM.

A H%egs, kJ[>x/MOITH S%os, JIk/MOIB
Fe3Oaw -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 cmemmBanum 2 MoJb BemecTBa A ¢ 2 MoJb BellecTBa B B HekoTopoMm o0bemMe K Mo-

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

3. Kakoii 06bem rasza Beigenutcs, eciud kK 400 mur pactBopa LIOH, tutp xotoporo pasen
0,0024 r/mn 6buta nobasiieHa coib (NH4)2COs. OTBeT MOATBEPAUTH PaCUETOM.
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1) 12,61; 2) 0,96 3)  21,5m 4) 0,896
4, ['maponusy noaBeprarTcs coau

1. ZnCly; 2. Cs,COs; 3. FeBrs; 4. CaBry.

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

VYKa3arb IPaBUILHBIN OTBET YPAaBHEHHUs PEAKIIMU THIPOJIN3A.

1) ZnCl; + H,O — ZnOHCI + HCI pH =7,
2) Cs2CO3 + H2O — CsOH + H,CO3  pH > 7;
3) FeBrz + H0O — FeOHBr, + HBr  pH< 7,
4) CaBr; + H:O — CaOHBr + HBr  pH >7.

5. quy paBHa 5KBUBAJICHTHAA MacCa CCpbl 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*] = 102 r-uon/n /Ha, Pt
Yemy pasna Benmmurnaa JJ1C Taxor? anemenTa? OTBET MOATBEPAUTH PACUCTOM.

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

1)  SnA(-):Sn*2-2 e — Sn*
Pt, HzK(+):2H20+2é 5 Ha + 20H"

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

3) Pt HzA(-):ZHzO-4é — O+ 4H*
SnK(+):Sn+2+2é — Sn

4) Pt,HzA(-):2H++2é—>H2

SnK(+):Sn-2€ — Sn*2

3. [Touemy aTmMocdepHast KOPPO3Us SIBJISETCS INEKTPOXUMUYECKON KOppo3ueil MeTanios?
1) Tak xak Merann koHTakTHpyeT ¢ napamu H20 Bo3ayxa;

2) Tak xak MeTana KOHTaKTUPYET C KUCIOPOJOM BO3/1yXa;

3) Tak kak MeTall KOHTaKTHPYET C AJIEKTPOJIUTOM OOpa30BaHHBIM MIPU B3aUMOCHCTBUHU

YIJIEKHUCIIOTO ra3a ¢ BJIarou;
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4) Tax xak MeTas1 KOHTAKTUPYET C OKUCITUTENEM U IEKTPOIUTOM.

4. Wznenue u3 Ti ¢ 3aKIeNKoi M3 MaCCMBUPOBAHHOW CTalld, HAXOAUTCS B MOPCKOW BOJIE.
Eti*?mi = +0,10B; Ere™%/re = +0,17B. Yka3aTh NpaBUIbLHEIA OTBET 2IEKTPOIHBIX IIPOLIECCOB.

) TiAQ:TioTi?+2€
Fe K (+): 0244 € +2H,0 — 40K
) TIAQ):TioTi?+2€
Fe K (+):2H +2 € — Hy
3) FeA(-):Fe—»Fe+2+2é
TIK (+): 0244 € +2H,0 — 40H"
4) FeA(-):Fe—»Fe+2+2é
TiK(+):2H++2é — H>

S. W3znenune u3 Ti ¢ 3akienKoil U3 MacCMBUPOBAHHOW craiu, HaxomuTcs B pactBope LiCl.
ETi*?mi = -1,63B; Ere*?/re = -0,35B. YKa3aTh NpaBUIbHBII OTBET IEKTPOIHBIX HPOIECCOB.

1) TiA(-):Ti—>Ti+2+2é
Fe K (+):2H +2 € — Hy
2) TiA(-):Ti—»Ti+2+2é
Fe KK (+): 024 4 € +2H,0 — 40H
3) FeA(-):Fe—>Fe+2+2é
TiK(+):2H++2é — H»
4) FeA(-):Fe—»Fe+2+2é

TiIK(+):02+4 € +2H,0 — 40H"

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

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

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

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

OtBer MMOATBCPAUTE PCIICHUCM.

7. PaccraButh K03()(pUIIEHTH METOJOM AIIEKTPOHHOTO OanaHca:
K2Cr,07 + HCl — KCI + CrCl3z + Cl; + H20. Yka3ars cymmapHoe 3HadeHne KodpduuuenTa s
[IPaBOM YaCTHU:
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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



