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1 Bseaenue

Pabouas nporpammMa 1 GOHA OLIEHOYHBIX CPENCTB MUCLMILIMHBI « XUMUSD) COCTABIICHBI B
COOTBETCTBUU ¢ TPpeOOBaHUIMH (heepaTbHOTO rOCy AAPCTBEHHOTO 00Pa30BATENIbHOIO CTAHIAPTA,
yTBEep KIEeHHOTo nprukazoM Munobprayku Poccuiickoii @eneparun 927 ot 19 centsiops 2017 .,
U OCHOBHOH mpodeccnoHaabHON 00pa3oBaTeNbHON MporpamMMsl NOATOTOBKU «IIpoMblieHHas
3JIEKTPOHHUKAY 10 HamnpaBieHUIo NoAroToBKU « 11.03.04 DnexkTpoHHKa U HAHORJIEKTPOHUKAY .

IIpakTuyeckas NOArOTOBKA peaan3yeTcsi Ha OCHOBE!

IMpodeccuonanbubiii crangapt 29.007 «CIIEHHUAJIUCT IT1O IMTPOEKTHMPOBAHUIO
MUKPO- U HAHOPA3MEPHbLIX DJIEKTPOMEXAHUYECKUX CUCTEM».

O6o0Omennast TpymoBast (yHkmms: A Pa3paboTka NPUHIMNHAIBHON 3JIEKTPUYECKON
CXEMbI MUKPO3JIEKTPOMEXAHUYECKON CHCTEMBI.

H3-5 OcHoBHBIE PU3NKO-XUMHYECKHE MOAEIH MPOLIECCOB, SIBJICHUH U 00beKTOB B 0OJa-
CTH MUKpOCUCTeMHOUN TexHuku, H3-7 Ou3nko-xuMudeckue OCHOBBI MPOIECCOB, MPOTEKAIOIINX
HAa rpaHuIax pasgena a3 B pa3IMyHbIX HAHO- 1 MUKPOCHUCTEMAX.

Banam/l AUC- HaXOI[I/ITb ONTUMAJIBHBIC YCJIOBUA IOJIA MPOTCKAHUA XUMUYICCKUX TPOUECCOB,
OHUITJIMHBI OMUCHIBATb XUMHU3M OCHOBHBIX XUMHUYCCKUX MPOUECCOB, OBJIAACTD IPpUEMaMU
U METOOUKAaMH PELICHNSA KOHKPETHLIX 3a4a4 U3 pPa3JIMYIHbIX pa3acjioB XUMHUH,
BBIABJIATE B3AUMOCBA3U MEKAY OTACIIbHBIMU XUMUYCCKUMU IMTPOLECCAMU.

OcHOBHbIE OcHoBHbIE TOHATHS M 3aKOHbI XuMuHu: BBenenue, OCHOBHbIE TOHATHS U
pas3aenbl / | 3aKOHBI XUMHUH

Tembl auciu- | CTpoeHue BemecrBa: Teopuu crpoenus: aroma, OCHOBHBIE KJIaCChI HEOpTra-
TUTAHBI HUYECKUX COEeTUHEHUH, 3aKOH 3KBUBAIETOB, THIbI XUMHUYECKHX CBSI3€i

OcHoBHbBIE 3aKOHOMEPHOCTH XUMHYEeCKHUX peakumii: TUnbl XuMuyeckux
peaxuuii, OBP, CkopocTs xuMHu4ecKkux peakiuil. XUMHYECKOe paBHOBECHE,
Kuneruka u xkatanus, XuMu4eckasi TepMOANHAMUKA

PacTBops! 1 Apyrue nucnepcHbie cucteMbl: CriocoObl BapaKeHHsI KOHIICH-
Tpauuii pactBopos, I uaponus, JneKTpoauTHIecKas AUCCOLUALNs
DJeKTpoXuMH4ecKHe mpouecchbl: JinekTponus, Koppo3us meranios
Hrorosoe Tectuposanue: HMrorosoe tectuposanne, UTOroselil KOHTPOIb

2 IlepeyeHb MUIAHUPYEMbIX Pe3yJbTATOB 00yUYeHHs M0 AUCLHUILIHHE (MOAY.II0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMH J0CTHKEHUSI KOMIIeTeHUHH

IIpouecc m3yueHUss TUCLUILTUHBI « XUMUSD) HampaslieH Ha (POPMHUPOBAHUE CIEAYOLINX
komnereHnnii B cootBeTcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTenbHOM mporpaMmoii (Tadbmuma

1):

Tabmuma 1 — KoMneTeHIMy 1 MHAUKATOPBI UX TOCTHXKEHHSI

Koa u HaumeHoBaHue HNunukarope! noctu- | IlnaHupyemsble pe3ybTaThl O0yUYSHHS 110
KOMIETEHLNHU JKEHUSI OUCLUIIINHE

ObmenpodeccuoHambHbIE

OIIK-1 CriocobeHn nc- OIIK-1.1 3naer pyH- | 3HAeT OCHOBHBIE 3aKOHBI U TOHSTHS 00-
MOJIb30BATh MOJIOXKEHHUS, | JaMEHTAJIbHBIE 3aKOHBI | e XHMUH, XUMHYECKOH TEepPMOAMHA-
3aKOHBI U METO/IBI €CTe- | IPUPOJIbI, OCHOBHBIE MHKH U KHHETHKH, MPOLIECCOB THIPOIIN3A,




CTBEHHBIX HayK U MaTe-
MATHUKH IS PELICHUS
3a7a4 UHXKEHEPHOH nes-
TEJILHOCTHU

(du3nueckue U MaTema-
TUYECKHE 3aKOHBI
OIIK-1.2 Ymeer npu-
MEHATb (PU3NIECKHE
3aKOHBI U MaTeMaTH4e-
CKHE METOJBI AJIS pe-
IIEHUS 3a/1a4 TEOPETU-
YEeCKOT'O M MPHKJIAI-
HOTO XapakTepa
OIIK-1.3 Bnageer
HaBBIKAMH HCIIOJIb30-
BaHUsI 3HAHUH (PH3UKU

3IIEKTPONIH3A, SJIEKTPOXUMHUECKONU KOPPO-
3UU.

YnMeeT paboTarh ¢ MEPUOTUIECKON CUCTE-
MO xumudeckux snemeHToB J[ 1. Menne-
JieeBa; TaONHIEeH PaCTBOPUMOCTH KHCIIOT,
OCHOBAaHHH U COJICH; pelaTh pacueTHbIE U
SKCIEPUMEHTANBHBIC 33Ja4H, aHAJIU3UPO-
BaTh YPaBHEHUS MPOTEKAOMINX XUMHUYE-
CKHMX PEaKLIHil.

Brnaneer merogamu aHanusa mpotec-

COB XUMHYECKOW TEPMOANHAMUKH, KHE-
THKH, TUAPOJIN3A, SJIEKTPOJIU3A.

U MaTCMAaTUKHU IIPH PE-
HEHUHU MPAKTHYCCKUX
3agaq

3 MecTo AuCHHMILIHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMmsl

Jucuunnmza « Xumus» uzydaercs Ha 1 kypce, 1 cemecTpe.

JluciuruimHa BXOAWUT B cocTaB Oyoka 1 «Jlucuurimabl (MO JIH)» U OTHOCHUTCS K 0a30BOM
YaCcTH.

JuctummHa « XUMHUS» B paMKaxX BOCITUTATENbHON paboThl HampasiieHa Ha (HOpPMHUpPOBa-
HUe y 00yYaroImuXCsi aKTUBHON MPasKIAHCKOW TO3UIINH, YBAKEHUS K MpaBaM U CBOOOIAM Yeio-
BEKA, 3HAHUS MPABOBBIX OCHOB M 3aKOHOB, BOCIIMTAHUE YyBCTBA OTBETCTBEHHOCTH WJIU YMEHUS
apTryMEHTHPOBATh, CAMOCTOSITEIBHO MBICIIUTD, Pa3BUBAET TBOPUYECTBO, MPOECCHOHANIBHBIE Y Me-
HUS WIK TBOPUYECKHU PA3BUTON JTUYHOCTU, CUCTEMBI OCO3HAHHBIX 3HAHHH, OTBETCTBEHHOCTH 3a BbI-
MOJIHEHUE Y4eOHO-MPON3BOICTBEHHBIX 3aJaHUH U T.]I.

4 O0beM QUCHUNIHHBI (MOAYJISA) B 3a4€THBIX eAHHHUIAX ¢ YKA3AHHEM KOJIMYeCTBA
aKageMH4YecKHX YacOB, BbIEJeHHbIX HA KOHTAKTHYIO padoTy 00y4aromuxcsi ¢ npenoaasa-
TeJieM (10 BUAAM Y4eOHBIX 3aHSITHH) H HA CAMOCTOSITEIbHYIO padoTy 00ydaronuxcst

O6mas Tpya0eMKoCcTh (00BbeM) NUCUUILTHHBI cocTaBisieT 3 3.e., 108 akan. vac.
Pacnipenenenne obbemMa TUCHMITIMHBI (MOAYJIs) O BUAAM y4eOHBIX 3aHSATHH MpencTaB-
JeHo B Tabmune 2.

Tabmmua 2 — O6beM TucHUIUINHEBI (MOYJIS) IO BUAAM YUeOHBIX 3aHATHIHA

O0beM TUCITUIUTHHBI Bcero aka-
JeMHUYe-
CKHUX 4acOB

O01mast Tpy J0€MKOCTb THCLIUTLTHHBI 108

KonTakTHas aynuropHasi pa6ora o0yuamommuxcs ¢ npenoaasaresiem (mo su- | 12
AaM y4eOHBbIX 3aHATHH), BCEro

B ToMm uncae:

3aHATHS JIEKIIMOHHOTO THNA (JICKLIMH U UHbIC YYeOHbBIE 3aHITHSA, TpenycMaTpu- | 4
BAIOIIME IMPEUMYLIECTBEHHYIO Tepenady y4eOHOW WHGpOpMAIMM IeAarormye-
CKUMH pabOTHHUKAMN)




3aHAATHSI CEMHHAPCKOro THUma (CeMHUHAPBI, MPAKTUYECKUE 3aHSTHS, MPaKTH- | 8
KyMbl, JJabopaTopHbie pabOThI, KOJUTOKBUY MBI U UHBIE AaHAJIOTUYHBIE 3aHSTHS),

B TOM 4HCJIE B (POPME MPAKTHUECKON MOATOTOBKU 4
CamocTosiTesibHAs padoTa 00yYalOIIUXCS U KOHTAKTHAsi padora, BKIIO4Yaro- | 92
I1ast TPYMIIOBbIE KOHCYJIbTALUN, HHANBHIY AJIbHYIO paboTy 00yUaroImuxcs ¢ mpe-
NoJaBaTessIMU (B TOM YHCJIE HHANBHY AJIbHbIE KOHCYJIBTALINH); B3AUMOACHCTBHUE

B 3JIEKTPOHHOH MH(OPMAIIIOHHO-00pa30BaTeNIbHON Cpee By3a

[IpomeskyToUHast aTTecTarus OOy4Yaro X Cs — 3a4ET 4

S Conepxanme THCUUILTHHBI (MOAYJIfA), CTPYKTYPHUPOBAHHOE MO TeMaM (pa3aesiam)
C YKA3AHHEM OTBCAC€HHOI'0 HA HUX KOJIHIECTBA AKAACEMHUYCCKHUX YaCOB U BUAOB yqeﬁﬂoﬁ

padoThI

Tabnuna 3 — CTpyKkTypa U coaepskKaHue TUCLMILIMHBI (MOIYJIs)

HaumeHnoBaHue pa3nenos, TEM U
cozep:KaHue MaTepuana

Bunbt yuebHoit paboThl, BKIIFOYAst CAMOCTOATENBHYIO pa-
60Ty 00y4aromuxcst U TPYAOEMKOCTD (B Hacax)

Konraktras pabora npenonasarens ¢ odydaromu- | CPC
MHCS
Jlek- | CemmHuapckue (npaxktu- | JlaGopatopHble
LUK YEeCKHUE 3aHSTHS) 3aHATUS
OcHOBHbIE IOHATHA H 3AKOHbI XHMHH

Beenenne 1
OcHOBHbBIC IOHATHS U 3AKOHBI 1 4
XHMHH

CTtpoeHue BemecTna
Teopuu cTpoeHust atoma 6
OcHoBHBIE KJIACCHI HEOPTraHH- 6
YeCKHX COeTHHEHHH
3akoH >KBHBAJIETOB 2 4
THunbl XHMHYECKHX CBA3eH 6

OcHoOBHbBIE 3AKOHOMEPHOCTH XUMHYECKHX PeaKkuui

Tunbl XUMHYECKHUX peaKiui 6
OBP 2 4
CkopocTh XHMHYECKHX peak- 2" 6
uuil. XuMH4ecKoe paBHOBecHe
KuHernka u karaams 6




XHMHYeCKasi TePMOAHHAMHKA 2 2" 4
PacTBopbl U Apyrue aucnepcHbie CHCTEMBbI

Cnoco0bl BapaxeHusi KOHLEH- 6
TpauMil pacTBOPOB

I'maponus 6
DNEeKTPOJIUTHYECKAS JHCCO- 6
HHALHA

DJIeKTPOXHMHYeCKHe MPoLecchl
daekTposin3 6
Koppo3us metanios 6
Hrorosoe TectupoBanue

HUTOroBniii KOHTPOJIL 10
HUTOI'O o gucuuInHe 4 4 4 92

6 BHeaynuTopHas camMoCTOsAITeIbHAS padoTa 00y4arOmuxcs Mo JUCUUILIHHE (MO-

AYJI10)

[Ipu naHUpPOBaHUM CAMOCTOSITEIBHON Pa0OThI CTYAEHTY PEKOMEHIYeTCsl PyKOBOACTBO-
BATBCS CIIEAYIOIUM PaclpeiesieHHEM YaCOB Ha CAMOCTOSITENIbHYI0 padoty (Tabnuma 4):

Tabnuia 4 — PekoMeHayeMoe pacipeeIeHUe YacOB Ha CAMOCTOSITENIbHYEO paboTy

KomnoHeHTBI camocTosiTeIbHON PAadoThI

Koaun4yecTBo 4acos

H3yueHne TeopeTuueCcKUX pa3aesioB JUCLUIIIINHBI 78
BrimonHeHne oTdera U MOATOTOBKA K 3amuTe jad.pad. 4
IloaroroBka k TECTUPOBAHUIO 10

7 OueHOYHBIE CPEACTBA AJisl IPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOMH
aTTecTaluu 00Y4AKIIMXCHA MO AUCUHUILTHHE (MOTYJIIO)

cI)OH,[[ OLEHOYHBIX CPECACTB AJIA NMPOBEACHUA TCKYIETO KOHTPOJIA YCIIEBAEMOCTU U ITPOME-

JKYTOYHOM arrectanmu npencrasieH B [lpunoxenun 1.

ITonHBIA KOMIUIEKT KOHTPOJBHBIX 33JaHUH WM MHBIX MAaTE€PHUAJIOB, HEOOXOIMMBIX IS
OLICHUBAHMS PE3yJIbTATOB OOYYEHUS 110 AUCUUIUTHHE (MOAYJIIO), MPAKTHKE XPAHUTCS Ha Kadenpe-

pa3paboTurke B OyMasKHOM U 3JIEKTPOHHOM BHJE.
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8 YueOHo-MeToaANueckoe U HH(pOpMALIHOHHOE o0ecTieyeHre JHCUMIIIMHBI (MOLY.J151)

8.1 OcHoBHas JuTEpaTypa

1. Axwmeros, H.C. O0mas u Heopranndeckass Xumus . yaeOHHUK 1ist By30B / H. C. Axme-
TOB. - 5-€ U311, uctp., 4-¢ u3A., ucrp. - M.: Beicimas mkomna: Axkamemust, 2003; 2001; 1998. - 744c.
533k3

2. T'nuuka, H.JI. Ob6mas xumus | yaeOHuk ans sy3os/ H. JI. ['nunka; mox pen. B.A Ilon-
koBa, A B babkosa. - 18 -e w3z, nepepad. u nomn., 17-e u3a., nepepad. u gom. - M.: FOpaiit, 2011.
- 886¢. 3983k3

3. T'munka, H.JIL. 3agaun u ynpaxksenus no obuieit xumun / H.JL ['munka. —u3xa. crep.-
M.: KnoPyc, 2011. —240c.

4. ®ponos, BB. Xuwmus : yuebHoe mocodue mis By3os / B. B. ®ponos. - 3-e u3n., ne-
pepad. u gorm. - M.: Beicimas mkona, 1986. - 543¢. u3z-23k3 ab-053k3

5. Endumos, B.1. OcHoBbI 00111e#t XuMuu [ DNEKTPOHHBIN pecypc] : yueOHOoe moco-Oue
/ BW. Endumos, 2-e uza. - M.: HUL] UHOPA-M, 2015. - 256 ¢. - ISBN 978-5-16-010066-1. —
Tekcr : snexkrponHbIii // DnexTpoHHO-OMbMMOTeuHass cucreMa ZNANIUM.COM : [caiiT]. —
URL: https://znanium.com/catalog/document?id=372542 (nara obpamenus: 12.06.2021). — Pe-
JKUM AOCTYTIA: JUUIsl aBTOPU3UP. MOJIB30BATEICH.

8.2 JlonoiHUTe/IbHAS JIUTEPATYPA

1. Koposun, HB. Obmas xumus : yuebnuk 1 cryaeatos By3oB / H. B. Koposus. - 9-
e m3a., mepepad. - M.: Beicmas mkona, 2007; 2004; 2000; 1998. - 557¢. 31 3k3

2. VYraii, A.A. OOwast u Heopranuyeckast XUMHs ;| ya4eOHuK aust By30B / 5. A. Yraii. - 4-
e u3a., crep. - M.: Briciias mkosna, 2004; 2002; 2000; 1997. - 528¢. 9733

8.3 MeToanueckue yKa3saHusi AJs1 CTYACHTOB MO OCBOCHHMIO AN CLUTIIUHbBI

1. 3akoH skBuBaneHTOB. Meronmueckue ykazanus /Coct. B.B. Cazonos. KomMmcomomnbck-
Ha-AMype: Komcomonbckuii-Ha-AMype roc. TexH. yH-T, 2002. — 8 c.

2. KowmmekcHbie coequnenusi: Metonudeckue ykasanusi /Coct. B.B. Tenem. — Komco-
Moabck-Ha-Amype: [OVYBIIO «KHAI'TY», 2003. — 8 c.

3. CkKoOpoCTb XMMHUYECKUX peakinil. XMMHYeCKOe paBHOBECHE. . METOJUYECKHE YKa3aHUs
K JJaboparopHoii pabote no kypcy «O01mmas n HeopraHudeckas xumus» / coct. . H.JI. Hazapenko.
— Komcomonbck-Ha-Amype: @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

4. Karanus3: MeTomu4ecKue yka3zaHus K J1adopaTopHOil padore mo kypey «OOmmas xu-
mus» / coct. H.J[. Hazapenko. — Komcomonbck-Ha-Amype : @®T'BOY BIIO «KHAT'TY», 2015. —
8c.

5. PacTBOpBI : METOIUYECKHE YKA3aHHSI K BBIOJIHEHHUIO JA0OPATOPHOH pabOTHI IO KypCy
«O6mas xumust» / coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype: @PT'BOY BITO « KHAI'TY »,
2015, 7 c.

6. KectkocTh Bonbl: MeTonuyeckue ykasanus kK jabopaTtopHoi padore mo olmieit Xu-
mun/ Coct. LU. 3onorapes. — Komcomonbck-Ha-Amype: TOYBIIO «KHATTY», 2004. - 7 ¢.

7. DIeKTPONUTHUYECKas AUCCOHMALINS: METOINYECKUE YKa3aHusI K JabopaTopHoii paboTe
no kypey «O0mas u Heopranndeckas xumus» / coct. . B.B. Tenemr — Komcomonbck-Ha-Amype:
OI'BOY BIIO «KHAI'TY», 2015. -9 ¢,

8. Tmaponus coneii: Meronuueckue ykaszanus /Coct. H.B. Pemusosa, H.JI. Hazapenko.
Komcomoneck-Ha-Amype: TOYBIIO «KHAI'TY», 2008. — 17 c.

9.  OKHMCIHUTEIBHO-BOCCTAHOBHUTEIBHBIE PEAKIIMN: METOJUYECKHUE YKA3aHHUS K BBITIOJIHE-
HUro JadopaTtopHoii paboTtsl no kypey «O6mas xumust» / coct. .U, 3onorapes, H.JI. Hazapenko
— Komcomonbck-Ha-Amype : @I'BOY BIIO «KHAI'TY», 2015. — 10 c.
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10. DnexTpoxuMudeckas Kopposus metauios: Meronnyeckne ykasaaus / Coct. 1.U. 30-
norapeB. - Komcomonbck-Ha-Amype: KomcoMonbckuil-Ha-AMype rocyJapCTBeHHbINH TeXHUYe-
ckuil yHusepcurer, 2008. - 12 c.

11. Bnexrponus: Meronudeckue ykaszanusi /Coct. MW, 3onorapes. — KoMcomobCck-Ha-
Amype: T'OYBIIO «KKHAI'TY», 2003. — 10 c.

12. p — BMeMEeHTHI: METOIUYECKHE YKa3aHHsI K BBIOJHEHUIO Ja0OpaTopHOi padoThl 1Mo
Kypcy «O06mas n Heoprannueckas xumus» / coct. T.A. Kynukosa. — Komcomonbck-Ha-AMype :
OI'bOY BIIO «KHAI'TY», 2016. — 10 c.

13. d — s7HeMeHTBI: METOIUYECKHE YKa3aHUS K BBINOJIHEHUIO JTAOOPaTOpPHBIX paboT 1o
Kypcy «O0bmiast m Heoprannueckas xumusy / coct. T.A. Kynukosa. — Komcomonbck-Ha-AMype :
OI'BOY BIIO «KHAI'TY», 2011. - 12 ¢.

14. Opranuueckue MoJUMEPbL: METOAMYECKHE YKAa3aHHs K BBIMOJHEHHIO JTA00OPATOPHBIX
padot no kypcy «O06mas xumusy / coct. I .M. Pemuzos. — Komcomonbck-Ha-Amype : PI'BOY
BITIO «kKHAI'TY», 2004. — 11 c.

15. VYkasaHHble METOAWYECKME MaTepUalibl TakkKe pa3MELIeHbl MO  aApecy:
https://knastu.ru/students/nuaHbiii KaOUHET.

8.4 CoBpemenHble npodeccoHanbHbIe 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIpa-
BOYHbIE CHCTEMbI, HCIOJIb3yeMble MPH OCYLIeCTBJIEHUH 00Pa30BATEILHOIO MPOLecca 1o
AUCHHILIHHE

1. 3nexrponHo-Oubmuoreunas cuctema ZNANIUM.COM. [orosop Ne 4997 »6¢ UK3
2112727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r. ot 17 anpenst 2021 1.

2. DnextpoHHO-Oubnmoreunas cuctema IPRbooks. JIuniensnonnstii norosop Ne EIT 44/4
Ha TMPEAOCTaBJICHWE HOCTyMa K 3JIeKTpOHHO-OmbmuoreuyHoit cucteme I[PRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 despans 2021 r.

3. DnexrponHo-Ombmuoreynas cuctema eLIBRARY .RU. Jlorosop Ne EII 44/3 Ha oka-
3aHHe YCIOyr JOCTyna K aJeKTpoHHBIM u3nanusam MK3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 ¢pespans 2021 r.

8.5 Ilepeuene pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALHOHHOH ceTH «UHTEp-
HeT», He00XOAUMBIX 1JIs1 0CBOEHHSI JUCIHHUIJIHHBI (MOAYJIs1)

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

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

3. Hayunas snexkrponnast obubnmuoreka eLIBRARY RU [DnekTponHsiii pecypc]. - Pe-

*um noctyna: http://elibrary.ru, cBoOOIHBIN.

4. EctecTBeHHOHay4YHBIH 00pa3oBaTENbHBIA MOPTAN [DNEKTPOHHBIN pecypc]. - Pexxum

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

8.6 JInueH3noHHOE H CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecredeHue, uc-
MoJIb3yeMoe MPH OCYIecTBJIeHHH 00Pa30BaTeILHOI0 Npouecca no AUCHUIINHE

Tabmmua 5 — IlepedeHpb UCIOIB3YEMOr0 MPOTPAMMHOTO 00eCTIeUSHHSI

Haumenosanue 10 | PexkBU3UTHI / yCIOBUS HCIIOIB30BAHUS

Microsoft Imagine Jlunensuonnsiii morosop A3223 Ne008/65 ot 11.01.2019
Premium




OpenOftice CBoOoHas TUIEH3HSI, YCIOBUS UCTIONB30BAHUS TIO CChLIKE!
https://www.openoffice.org/license. html

9 Opraﬂmaunonﬂo-nez(arornqecmne yYciaoBusd

Opranmsauys o0pa3oBaTeIbHOrO MPOLIECCa PErIaMeHTHPYETC YUeOHbIM TUIAHOM H pac-
nucaHueM yueOHbIX 3aHITUi. A3k 00y4ueHus (npenonaBaHusi) - pycckuil. st Bcex BUAOB ayau-
TOPHBIX 3aHATUI aKaAEMUYECKUN 4acC yCTaHABIMBAECTCS MPOAOJIKUTEIBHOCTBIO 45 MUHYT.

IIpn ¢dopmupoBaHMM CBOEH HHIUBUAYAJIbHONW 00pa30BAaTENBHON TPAaeKTOPHH OOydYaro-
IIUHCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUINX MUCIHIUIMH U NMPOGECCHOHATBHBIX MOy -
Jiell, OCBOSHHBIX B MPOLIECCE MPEAISCTBYIOIMEro 00y4YeH s, KOTOPhIid 0cBOOOXKIaeT 00yJaroIe-
rocst OT HEOOXOAMMOCTH MX TTOBTOPHOT'O OCBOCHHSI.

9.1 Oo0pa3oBaTejibHbIE TEXHOJOTHH

YueOHbIH MpoLece NpH MPernoiaBaHuN Kypca OCHOBBIBAETCS HA UCTIOIB30BAHNUH TPATULIH-
OHHBIX, UTHHOBALIMOHHBLIX H I/IH(bOpMaL[I/IOHHbIX O6pa30BaTeJ'IbeIX TEXHOJIOTHH. TpaI[I/IL[I/IOHHbIe
o0pa3oBaTeNIbHbIE TEXHOJIOTHH MPEICTABICHBI JICKIIUSIMI U CEMUHAPCKUMHU (TIPaKTHUECKUMU ) 3a-
HATHUAMMN. HHHOBaLII/IOHHbIe 06pa30BaTeanbIe TEXHOJIOTUU UCTTOJB3YHOTCA B BUAC LIIUPOKOTO MPU-
MEHEHHS aKTUBHBIX U MHTEPAKTUBHBIX (hopM mposeneHus 3ansTuil. MHGopMamonHeie obpaso-
BATCJIBHBIE TEXHOJIOTUH PCATTU3YIOTCA MMyTEM dKTHUBU3ALIUU CaMOCTOSTETLHOMN pa60TbI CTYACHTOB
B MH(OPMAILIMOHHON 00pa3oBaTeNbHON cpene.

9.2 3aHaTHa JeKIHOHHOI'0 THIIA

JIeKIMOHHBIN KypC MpenroiaraeT CHCTEMATU3UPOBAHHOE M3JIOKEHHE OCHOBHBIX BOIPO-
coB yueOHOrO I1aHa.

Ha nepBoii nekumu nexTop o0si3aH NpenynpeanThb CTYASHTOB, TPUMEHUTEIBHO K KAKOMY
6azoBoMy y4ueOHUKY (yueOHUKaM, yueOHbIM mocobusimM) OyIeT NpoYnTaH Kypc.

JleKIMOHHBIH KypC AOJDKEH AaBaTh HAaUOONbIINHI 00beM HHpOopMaLnu 1 o0ecrieunuBaTh 00o-
Jee riay0oKoe MOHMMaHNe Y4eOHbIX BOIPOCOB MPH 3HAYUTEIBHO MEHBIIEH 3aTpaTe BPEMEHH, 4YeM
3TO TpeOyeTcs OONBIINHCTBY CTYAEHTOB Ha CAMOCTOSATENbHOE H3y4YeHHE MaTepuaa.

9.3 3aHATHS CEMHHAPCKOI0 THIIA

CeMuHapckue 3aHATHUS NPENCTaBIAIOT COOOH NETaNM3alHi0 JIEKIIMOHHOTO TEeOopeThYe-
CKOT'0 MaTepuaja, MPOBOMAATCS B LENSX 3aKpeIrUIeHHs Kypca U OXBAaThIBAIOT BCE OCHOBHBIE pa3-
hi () 138

OcHoBHO# (opMOIi IPOBEEHHUS] CEMHUHAPOB SIBISIETCS 00CYXKIeHue Hanbosee mpooiem-
HBIX U CJIOXKHBIX BOIIPOCOB IO OTAEIBHBIM TEMaM, a TakXkKe pa30op MPUMEpPOB U CUTYALU B ayAH-
TOPHBIX YCJIOBUAX. B obGsi3anHOCTH npenogaBaTejid BXOOAT. OKa3aHUEC Me’TOI[H‘{eCKOfI IIOMOIIU U
KOHCYJBbTUPOBAHUE CTYACHTOB IO COOTBETCTBYIOIIUM TEMaM KypcCa.

AKTHBHOCTb Ha CEMUHAPCKUX 3aHATUAX OUCHUBACTCS MO CIACAYOLUUM KPUTEPUAM:!

- OTBETHI Ha BOIPOCHI, NIpe/IaraeMbie MPenoaaBaTeiem,

- y4acTHU€E B JUCKYCCHSIX,

= BBIITOJIHCHUEC MPOCKTHLIX U UHBIX SaHaHHﬁ;

- ACCUCTHPOBAHUE MPETONABATENIO B IPOBEACHUH 3aHATHI.

OtBer noKeH ObITh apTryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OTHOCIIOXKHBIM, CONEPIKaTh
CCBUJIKHY Ha HCTOYHHKMH.
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JlokJiazpl ¥ ONIMOHUPOBAHKE JOKJIAJ0B [TPOBEPSIIOT CTENEHD BIAAEHHs TEOPETUUECKUM Ma-
TEpHaJIOM, a TaKKe KOPPEKTHOCTb U CTPOTOCTb PacCy KACHUM.

OueHuBaHue 3a1aHNM, BBIITOJHEHHBIX HA CEMUHAPCKOM 3aHATUU, BXOAUT B HAKOIUIEHHY IO
OLICHKY.

9.4 CamocrosiTeJibHAsI pad0Ta 00y4YAIOIIUXCS M0 JUCHUIIHHE (MOAYJIIO)

CamocrosTenpHas padoTa CTYASHTOB — 3TO MPOLIECC AKTHBHOTO, LIEJICHAIIPABJIEHHOTO MTPH-
0oOpeTeHHst CTy AEHTOM HOBBIX 3HAHUH, YMEHUH 0€3 HENMOCPEACTBEHHOTO YHaCTHs MPETIOAaBATENS,
XapaKTEPU3YIOIIHINCS MPEIMETHON HAMPABICHHOCTHIO, 3(pQEeKTHBHBIM KOHTPOJIEM U OLIEHKOH pe-
3yJBTATOB AESITEIBHOCTH 00YUarOIIerocs.

Lenn caMOCTOSATENbHOM PabOTHI:

- CUCTEMAaTHU3aLUsl U 3aKPEIUICHHE MOJyYeHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX
YMEHHUI CTyAE€HTOB,

- yrayOsieHne U pacIiipeHne TEOPEeTHIECKUX 3HAHUI;

- (opmMupOBaHUE YMEHHI HUCIOIB30BATH HOPMATUBHYIO M CIPABOYHYIO TOKYMEHTAIHIO,
CHELUATbHYIO JIUTEPATY Py,

- Pa3BHUTHE MO3HABATENBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BAHHOCTH,

- (hopMHUpPOBAHHE CAMOCTOSITEIIBHOCTH MBILIJICHHS, TBOPYECKONW MHUIIUATHUBLI, CIIOCOOHO-
CTeH K CAMOPA3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpeaIn3aliny,

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaIeMUYECKUX HABBIKOB.

CamocrosTenpHas paboTa MOXKET OCYIIECTBIISATHCS MHANBUIYAIBHO WIN TPYIIIAMH CTY-
TIEHTOB B 3aBICUMOCTH OT LIEJIH, 00BEMa, YPOBHS CIOKHOCTH, KOHKPETHOH TEMATHKU.

TexHONOrHsT OPraHU3aLMHA CAMOCTOSITENIbHOW paboThl CTYIEHTOB BKJIIOYAET UCIIONb30Ba-
HUe WHPOPMALIMOHHBIX U MATEPHAIbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyAUTOPHOW CAMOCTOSITENBbHOH padOThl CTYIEHTOB MOXKET
MPOXOUTH B MMCbMEHHOM, YCTHON MIJIM CMELIaHHOH (hopMe.

CTyneHTBl TOJKHBI MOIXOAUTh K CAMOCTOSITENIbHOW padoTe KaK K HaMBaKHEHUIIEMY Cpell-
CTBY 3aKpEIUICHUS U PA3BUTHUS TEOPETUUECKUX 3HAHUH, BBIPaOOTKE €IMHCTBA B3IJISAOB HA OTEIb-
HBIE BOIPOCHI Kypca, MPHOOPETEHNS ONPEAETICHHBIX HABBIKOB U HCTIOJIB30BaHUS TPO(PECCHOHATb-
HOM JIUTEPATYPHIL.

9.5 Metoanueckne yKazaHusi AJis1 00y4arOMHXCH MO0 OCBOGHUI) THCHHILIHHBI

[Ipn M3y4eHnn AUCUUIUIMHBL 00YUarOIUMCS 1e1eco00Pa3HO BBITIOIHSTD CIEAYIOLINE pe-
KOMEH/IaLlu:

1. M3yuenne yueOHON TUCHUITIIMHBI JOJDKHO BECTHCH CHCTEMATHUECKH.

2. Ilocne u3yueHHs! Kakoro-imdo pasaena no yueOHUKY MIIM KOHCIIEKTHBIM MaTepraiaM
PEKOMEHy€eTCs 110 MaMsTH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OIPeeIeHMs], IOHATHS pa3ena.

3. Ocoboe BHUMaHHE CIENYET YIASIUTD BBIITOIHEHHIO OTYETOB O MPAKTHYECKIM 3aHIATHUAM
U MHIMBHUIY AJTbHBIM KOMITJIEKCHBIM 33JaHHSIM HA CAMOCTOSTENBbHYO paboTy.

4. Bcs TeMaTuka BOIIPOCOB, U3y4aeMbIX CAMOCTOSATEIbHO, 3aa€TCsl Ha JIEKLUAX MTpernoaa-
BareneM. M ke maroTcs MCTOYHUKM (B MEPBYIO OYepenb BHOBb M3IAHHBIC B MEPUOIUYECKON
HAy4YHOH JuTeparype) 1t 0ojee AeTaIbHOTO MOHUMAHUS BOIIPOCOB, O3BYYEHHBIX HA JICKIUH.

IIpu camocTosiTenbHOM popadoTKe Kypca 00yHaroIUecs: TOKHBI

- IPOCMATPHUBATH OCHOBHBIE OIpENeNeHHs U (PaKTHI,

- IOBTOPUTb 3aKOHCTIEKTUPOBAHHbIN Ha JIEKIIMOHHOM 3aHSTUU MaTepua U JOMOJHUTb €ro
C YYETOM PEKOMEHIOBAHHOMN 10 JaHHOU T€ME JINTEPATy PhL,

- U3YUUTb PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABNIATH T€3UCh], aHHOTALMN U KOHCIIEKTbI
HanOoJiee BaKHBIX MOMEHTOB;

- CAMOCTOSITEJIbHO BBIMOIHATD 3a/1aHMsI, AaHAJIOTMYHbIE IIPEJIaraeMbIM Ha 3aHATHUSX,
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- UCTIOJIB30BATh IJIA CAMOIIPOBCPKHU MAaTCPUAIIbL (I)OH,[[a OLECHOYHBIX CPCACTB.

10 Onucanue MaTepHaJbHO-TEXHHYECKOr0 o0ecneyeHHsi, He00X0AMMOro 1Jisl 0Cy-
eCTBJIEHUs] 00Pa30BATEJILHOIO MPOoLEecca Mo AUCHHUILIHHE (MOAYJTI0)

10.1 Y4eOHo-1a0opaTopHoe 000pyAoBaHHUE

Tabmuma 6 — Ilepeuens 0OopynoBaHus TadopaTOpUu

Aynu- | Haumenosanue aynu- | Mcnoip3yemoe o0opynoBaHue
Topusi | Topuu (Jaboparopun)

431/1 Jlaboparopus oOmmeli | XuMmudeckast ocy1a, XMMHUECKUE PEaKTHBbI, U3-MEPH-
XUMHHU TEJBbHBIC U HarpeBaTeNIbHbIE TPUOOPHI, KOM-TIEKT IEMOH-
CTPALIIOHHBIX [JIAKATOB

10.2 TexHuueckue u 3J1eKTPOHHbIE CPeJCTBAa 00yUYeHH

JleKiHOHHBIE 3AHATHSL.

AynuTopuH ANl JIGKLUMOHHBIX 3aHSITUH YKOMIUIEKTOBAHBI MEOENbI0 U TEXHHYECKHUMHU
cpeacTBaMu OOy4eHHUsI, CIY KAIlUMU sl IPECTaBIeHUs yaeOHoH nHpopmanuu O0NbIION aynu-
Topuu (HabOpBI AEMOHCTPAIMOHHOTO 000pyaOBaHUs (MPOEKTOP, SKPaH, KOMITBIOTEP/HOYTOYK),
y4eOHO-HAIHBIC TOCOOUS], TEeMAaTHYECKUE UJLTFOCTPALNH).

Jinis peanu3zalyy TUCIHUILIMHBI TIOATOTOBIIEHBI CIENYIOIIHNE TPE3CHTALNH!

1. OCHOBHBIE TOHITHUS U 3aKOHBI XUMUH

Crtpoenue BemiecTa

OCHOBHBIE 3aKOHOMEPHOCTHU XUMHYECKUX PEaAKIIH
PacTBOpBI U Ipyrue AUCNEepCHbIE CUCTEMBI
aﬂeKTpOXI/IMI/ILIeCKI/Ie MpoLeCChI

DeMeHTHI KQUeCTBEHHOI'O U KOJIMYECTBEHHOIO aHaJIN3a

N o ke w D

BricOkOMOIEKy IsIpHBIE COETUHEHUS

IIpakTuyeckue 3aHATHS.

AynuTtopun A MPAKTUYECKUX 3aHITUH YKOMIUIEKTOBAHBI CIIELHAM3UPOBAHHON Mebe-
JBIO U TEXHUUECKUMH CPECTBAMH O0yUeHHsI (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlabopaTopHble 3aHATHSL.

JLnst mabopaTOPHBIX 3aHIATHIA UCTIONB3YyeTCs ayauTopusi No_ 431, ocHameHHasi o0opy1oBa-
HHUEM, YKa3aHHbIM B Ta0xI. 6:

CamocrosiTeibHAs1 padoTa.

ITomemenns 1151 CAMOCTOSITENbHOM PadOThl OCHAIIEHBI KOMITBIOTEPHOH TEXHUKOH C BO3-
MOYKHOCTBIO TTOAKJIIOUEHHs K ceTH «MHTepHeT» M INOCTyNOM K 3JIEKTPOHHOH MH(OPMAILIOHHO-
obpazosarenbHoit cpene KHAT'Y:

- yptaJbHbId 321 HTh KHAT'Y

11 Hnuble cBeaeHud

MeTozmqecmle PEKOMEHIAIIMH 11O 06yqeﬂmo JIMI ¢ OrpPAHHYE€HHBIMH BO3MOKHO-
CTSAMH 310PO0BbH H HHBAJIMAOB
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OcBoeHue MUCIUTUTMHBI 00YUYAIOIIMMUCS C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBSI
MOXeT OBbITb OPraHM30BaHO KAK COBMECTHO C APYTUMH OOy HarOIIUMUCS, TAK M B OTAEJbHBIX IPYII-
nax. [IpenmonararoTcsi crieMajIbHbIE yCJIOBHS IS TOTyYeHUs] 00pa3oBaHMs 00yYaIOLUTUMHCS C
OrPaHUYEHHBIMH BO3MOYKHOCTSIMU 370POBBSI.

IIpodeccopcko-neqarornueckuii COCTaB 3HAKOMUTCSI ¢ TICUXOJIOTO-(PU3HONIOTHIECKUMU
0CcOOEHHOCTSIMH 00YUarO MK Csl HHBAJHMOB U JIUL] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 37JOPOBB,
WHIMBUAY AIbHBIMU MPOrpaMMaMHu peabuanTauui HHBAIUAOB (1ipu Haimm4aun). [Ipu HeoGxonumo-
CTH OCYLIECTBIIIETCS JOTIOJIHUTENbHAS IOAIEPIKKA MTPETIOIaBaHUs ThIOTOPAMH, TICHXOJIOTAMH, CO-
UAJIbHBIMU PaOOTHUKAMH, MPOLIENIINMHU OATOTOBKY aCCUCTEHTAMHU.

B cootBercTBUU ¢ MeToaMYeCcKUME pekoMeHnanusiMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce ImpeanoaraeTcs HCIOJIb30BaATh COLIHAIbHO-aKTHBHBIE U pedIeK-
CHUBHBIE METO/IbI OOYUEHHSI, TEXHOJIOTUH COLIMOKYJIBTY PHOH peabuINTALINH C LIENTBI0 OKa3aHUs M0-
MOIIH B YCTAHOBJICHUH TTOJTHOIICHHBIX MEXXJIMYHOCTHBIX OTHOLIEHUH C APYTUMH CTYACHTAMH, CO-
31aHUM KOM(OPTHOrO MCUXOJIOTHYECKOTO KJMMaTa B cTyaeHdeckoi rpymme. Ilogbop u paspa-
60TKa yueOHBIX MaTepHAJIOB POU3BOIATCS C YIETOM MPEAOCTABICHHS MaTepHalia B Pa3IMIHbIX
dopmax: ayIuaNbHOM, BU3yaJIbHOM, C UCIOIBb30BAHUEM CIIELHUAIBHBIX TEXHHUECKUX CPEINCTB U
UH(POPMALIMOHHBIX CHCTEM.

Ocoenue nucrumuinHel gunamu ¢ OB3 ocyinecTsisieTcs: ¢ HCMIOTB30BaHUEM CPEACTB 00y -
YeHHUs1 OOLIETO U CIEHATbHOrO Ha3HaYeHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOT'O UCTIONB30BAHUS).
MarepuanpHO-TEXHUUECKOEe OOecreueHne MpeayCMaTpUBAeT MPHUCIOCOOICHHE ayIuTOpHid K
Hy>xaam nuy ¢ OB3.

dopma MpoBENeHUs aTTEeCTAlUU ISl CTy A€HTOB-WHBAJINAOB YCTAHABIMBAETCS C YUETOM
WHAVBUIY AJIbHBIX TICUXodu3ndeckux ocodennocreit. [[ist crynentos ¢ OB3 npenycmarpuBaercst
nocTymnHasi popma npeaoCcTaBIeHHs 3aJaHIH OLIEHOYHBIX CPEACTB, & IMEHHO!

- B TICYATHOH WJIM 3JIEKTPOHHOHN (popme (Iu1st UL ¢ HApYIIEHUSIMU OMTOPHO-ABUTaTEIbHOTO
amnmnapara);

- B IEYaTHOH (hopMe MM 3JIEKTPOHHOH PopMe C YBETUUEHHBIM IIPUPTOM U KOHTPACTHO-
CTBIO (JIS1 JIUI] C HAPYIIEHHUSIMU CITyXa, PEUH, 3PEHUsI);

- METOZIOM YTEHHsI ACCHCTEHTOM 3aJaHUs BCIYX (IS JIML C HAPYLIEHUSIMH 3PEHUST).

CtyneHTaM ¢ MHBAJIMAHOCTBIO YBEJIMYMBAETCS BPEMsi Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIBHBIE BONPOCHL. J{JIsl TAKUX CTYIEHTOB MPeNyCMaTPUBAETCS JOCTYITHAS (opMa MpeaocTaBie-
HUS OTBETOB Ha 33JJaHHS, & UMEHHO!

- MMCBMEHHO Ha Oymare Win HaDOpOM OTBETOB Ha KOMIBIOTEPE (IS JIUL] C HAPYLICHUSIMHU
clyXa, peun);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIB30BAHUEM YCIYyT aCCUCTEHTa (st
JIWLI ¢ HAPYLICHUSIMH ONOPHO-/IBUTATEIBHOTO aINapaTa);

- YCTHO (AJIs1 JIUL C HAPYIIEHUSIMH 3PEHHsI, OTIOPHO-ABUIATEILHOTO armnapara).

ITpu HeoOxomumMocTH i OOYHAIOLINXCS ¢ HHBAJIMIHOCTBIO MPOLIEAYPa OLICHUBAHUS pe-
3yJbTATOB 00yUEHUS] MOXKET MPOBOANUTHCS B HECKOJIBKO 3TAIOB.
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IIpunoxenue 1

OOHA OHNEHOYHBLIX CPEACTB

no JUCHUIIJIMHE

«XAMHS»

Hanpasnenne nonroToBKu

11.03.04 DnexkTpoHUKA U HAHOAJIEKTPO-
HHUKa

Hamnpasnennocts (npoduib) odpazoBaTenbHON Mpo- | [IpoMbliieHHas SJIEKTPOHUKA

rpamMMBbl
Kpanudukanus BbITyCKHUKA baxanasp
I'on Hayana moaroToBku (1o yueOHOMY IUIaHY ) 2021

dopma oOyueHust

3aouHas popma

TexHonorust oO0yueHus

Tpanuuuonnas

Kypc

Cemectp

TpynoemkocTs, 3.€.

1

1

3

Bun npomMexyTOYHON aTTecTalnn

OOecneunBaroliee NoapasaesicHue

3auér

Kadenpa « Xumus 1 XUMUYECKUE TEXHOJIOTUI
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1 IlepeyeHb NJIAHUPYEMBIX Pe3yJabTATOB 00y4eHHsI 0 JUCUUIINHE (MOAY.JI10), CO-
OTHECEeHHBIX ¢ HHAUKATOPAMH JI0CTHKEHUSI KOMIIeTeHUHH

Tabmmua 1 — KomnereHIMyu 1 MHAUKATOPBI HX JTOCTH)KECHUS

Kon u HaumeHoBaHue
KOMIIETEHIIUUA

HuaukaTopsl 0OCTHKE-
HUS

[Tnanupyembie pe3ybTaThl O0yYeHUs MO
TUCLUTIIMHE

ObmenpodeccuoHambHbIE

OIIK-1 CnocobeH uc-
MOJIb30BATh MOJIOKEHUS,
3aKOHBI 1 METOJIBI €CTE-
CTBEHHBIX HayK U MaTe-
MaTHUKH JJIs1 PEIICHUS 3a-
Ja4 UHXKEHEPHOMU fes-
TEJIbHOCTH

OIIK-1.1 3naer pynna-
MEHTAJIbHBIE 3aKOHBI
NPUPOIBI, OCHOBHBIE
¢dusnyeckue U MaTemMa-
TUYECKHE 3aKOHBI
OIIK-1.2 Ymeer npu-
MEHATb (PU3NIECKHE 3a-
KOHBI I MaTeMaTH4e-
CKHE METOJBI AJIS pe-
IIEHUS 3a/1a4 TEOPETU-
YEeCKOTO M MPHKJIAA-
HOTO XapakTepa

OIIK-1.3 Bnageer
HaBBIKAMH HCIIOJIb30Ba-
HUS1 3HAHUH PH3UKYU 1
MaTEMaTHKH MPH pelie-
HUH MTPAKTUIECKHX 3a-
aa4

3HaeT OCHOBHBIE 3aKOHBI U [TOHATHS 001Lei
XUMUH, XUMHYECKOU TEPMOANHAMUKH U KH-
HETUKH, TPOLIECCOB TUIAPOJIN3A, 3JIEKTPO-
JIU32, SIEKTPOXUMHUUECKON KOPPO3HH.
YmMeer padoTath C MEPUOAUYECKON CHUCTe-
MOM xumMu4ueckux snemeHToB J|. 1. Menne-
neeBa;, TabmuIeld pPacTBOPUMOCTH KHUCIIOT,
OCHOBAHHUI U COJICH; peliaTh pacueTHbIE U
SKCMEPUMEHTANbHBIC 3aa4yH, aHAJIU3UPO-
BaTb YPaBHEHUS NPOTEKAOIINX XUMHYe-
CKMX PEaKLIHi.

Brnaneer Mmerogamu aHanusa mporec-

COB XUMHYECKOW TEPMOAMHAMUKH, KHE-
THKH, TUIPOJIN3A, SJIEKTPOJIN3A.

Tabnuna 2 — ITacnopT GoHma OLIEHOYHBIX CPECTB

Y 3aKOHBI XUMUHU
Crtpoenue BemiecTsa

3. OcHOBHbIE 3aKOHO-
MEPHOCTH XUMHUYe-
CKUX peakLHi

4. PacTBOpSBI U ApyrUe
JUCIIEpCHBIE CHU-
CTEMBI

5. DnexTpoxumuue-
CKHe€ MPOLECChI

bora Ne 2. 3
oora Ne 2

oora

2. Ilpaktuueckas pa-

3. KoHrponbHass pa-

KonTpoanpyembie ®opmu- | HammeHnoBanue oue- IMoka3aTenu oueHKH
pa3aenibl (TeMbl) AUC- | pyeMasi HOYHOI'0 CpeacTBa
IOUIIJIHHbI KOMIIE-
TEeHI A
1. OcHosubie onsitust | OIIK-1 | 1. JlaGopatopHasi pa- | 1. Beimonnenue  mabopatop-

HBIX paboT, HATU4He 3anuceil B
1abopaTOPHOM KypHase, YCT-
HBII ONPOC MO TEME
2. BeimonHeHue IpaxTU4e-
CKUX 3aJaHUH, HaJIW4Yhe KOH-
CIIEKTa IO TEME

3. KonrponbHas paborta mpo-
BOJUTCSI B 4achl BHEAyIUTOP-
HOW pabotel. OOyuarommuecs
MOJIyHarOT 3alaHusl Uil TIPO-
BEPKH yCBOCHHUS MPONIEHHOTO
Matepuaia. OueHuBaeTcs Ipa-

BUJIBHOCTD PECIICHUSA.
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2 MeToauuecKne MATEPHAJIbI, ONPeAe/sSIOIIHe NPOLeYPbl OLeHUBAHHUS 3HAHHUIA,
YMeHHH, HABBIKOB U (HJIH) ONBITA AeSTeJIbHOCTH, XapaKTepusyine npouecc popmuposa-
HHA KOMIETEeHIHH

Metonu4ieckue MaTepHasbl, ONpPeNeIOLINe MPOLEeayphl OLIEHUBAHUS 3HAHUH, YMEHHIA,
HaBBIKOB U (WJIM) OMbITA JESITEIbHOCTH, MPEACTABIECHBI B BUIE TEXHOJOTHUECKON KapThl JUCLHU-
TUIMHBI (Tabnuna 3).

Tabmmua 3 — TexHONMOTHUECKAs KapTa

HaumenoBanue | Cpokn HIxana Kputepun onenuBanus
OLICHOYHOI 0 BBINOJIHE- | OLIEHHUBA-
cpeacTBa HUA HHUSA
1 cemectp

IIpomexyTounas atrectauus B popme «3auer»

JlabopaTtopHast eXKEHe- 10 6amnos | Bemmonuenue - 2 6amios/padora, opopmieHue

pabora NEeIbHO * 2 paGorsl | J1abOpaTopHOro kypHana - 2 Gamnios/pabora,
yCTHas 3ammuTa (1o Bonpocam) 6 0aos.

OueHuBaeTcst BlIaICHHE MaTEPHUAIIOM, €ro CH-
CTEMHOE OCBOCHHE, CIIOCOOHOCTDh MPUMEHSITD
HY>XHbBIC 3HAHHWS, HABBIKWU U YMCHUA IPU aHA-
JH3e MPOOJIEMHBIX CUTYAIHA.

KontpomnbpHas 16 venenst | 100 6aynos | IIpasunbHOe pernenne 3ana4d (20 H6amios/3a-
pabora na4a). bajel yMEeHbIIAI0TCS TPOTIOPLIMOHATBHO
MPOLIEHTY MPAaBUIBHOCTH PEIICHUS.

HUTOI'O: - 120 Gan- |-
JIOB

Kpurepun oneHku pe3yabTaToB 00y4eHHs M0 JHCHUTLIHHE:
IToporoselii (MUHUMAIIBHBIN) YPOBEHB AJIs aTTECTAllNK B popMe 3adera — 75 % OT MakcH-
MaJIbHO BO3MOKHOH CYyMMBI 0aJlIOB

3 TumnoBble KOHTPOJIbHbIE 32JaHHS HJIH HHbIEe MATEPHAJIbI, HE00XOAUMBIe A5l
OLIeHKH 3HAHHMH, YMeHMil, HABBIKOB U (HJIM) ONbITA JesSITeIbHOCTH, XapAKTePHU3YIOLIHe NPOo-
uecc (pOpMHUPOBAHUSI KOMIIETEHIHIl B X0/le 0CBOeHHSsI 00pa30BaTe/bHOM NPOrpaMMbl

3.1 3apanus A5 TeKylero KOHTPOJISI YCIeBAeMOCTH

KOHTPOJIBHAS PABOTA
Bapuant Nel

1. OmpenenuTe KONMUYECTBO BEIECTBA SKBUBAJICHTA U MOJSIPHYIO MacCy 3KBHUBAIEHTOB (oc-
dopa, xuciopona u Opoma B coenuHenusx PHi, H>O, HBr.

2. Hanmmmure 351eKTpOHHbIE (POPMYJIBI aTOMOB 3JIEMEHTOB C TIOPSIIKOBBIMU HOMepamu 9 u 28.
Ilokaxkure pacnpeneneHue 3J€MEHTOB 3TUX aTOMOB IO KBAaHTOBBIM suelikam. K kakomy diek-
TPOHHOMY CEMENCTBY OTHOCUTCS KaX/bIil U3 3THUX 3JIEMEHTOB?
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3. Ucxons u3 nonokeHns TepMaHus U TEXHENHsI B TIEPUOIUYECKON crcTeMe, COCTaBbTe (hop-
MYJIbl METa- U OPTOT€PMAHUEBOH KUCIIOT, U OKCHUJIA TEXHELHS], OTBEYAIOINE UX BBICIIEH CTENEHN
okucnenus. M3o0pasure Gopmyibl STHX COSAMHEHUH rpadUIecKH.

4. BraucanTe KOJUYECTBO TEIUIOThI, KOTOPOE BBIACIHUTCS MPH BoccTanoByiennn FexO3 metan-
JUYECKUM AJFOMUHUEM, eCJTi ObL1o momy4eHo 335,1 rskenesa.

5. Beiuuciure ﬂGggg CIIENYFOIUX PEAKIIHIA:

A) 2NaF«) + Clag) = 2NaCl) + Fom

6)PbO2) + 2Zn) = Pbw) + 2ZnOx)

MOo3KHO 1 IOy 4T (HTOP MO peakuun (a) U BoccTanoBUTH PbO2 imHKOM 110 peakumu (0).

6. OkucneHue cepbl U €€ TUOKCUAA MPOTEKAET N0 YPABHEHUSIM:

a) Sy + 02 = SO2);

6) 2802 + 02 = 2803

Kak m3MeHHTCSI CKOPOCTh 3THX PEAKLUH, ecir 0ObeMbl K&KIOH U3 CHCTEM YMEHBIIUTD B Ye-
ThIpe pasa?

7. BbruucnuTe MOJSPHYIO KOHLIEHTPALMIO U MOJISIPHYHO KOHLIEHTpauuio dkBuBajieHTa 20%-
HOTO PACTBOPA XJOPHAA KaNbIUs MIOTHOCTBIO 1,178 r/ev’.

8. CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYJIIpPHOE Y paBHEHMsI THAPOJIN3A, TPOUCXOALIEr0
npu cMemmmBanuu pactBopos K2S n CrClz. Kaxknas u3 B3sSTBIX COJIeH rUAPOIN3YeTCsl HEOOpaTUMO
70 KOHIA ¢ 00pa30BaHUEM COOTBETCTBYIOIIIMX OCHOBAHUS M KHCJIOTHI.

Bapuant Ne2

1. Peakuyu BBIpa’KarOTCA CXEMAMHU:

P+HIO; + H20 = H3PO4 + HI
HzS + Clz + H20 = H2S04 + HCI

CocraBbTe 3JEKTPOHHBIE ypaBHEHUs. PacctaBbre KO3((UIMEHTHI B YPABHEHUSAX PEAKLINM.
JUist KaXKIOH peakLfy yKaKUTE, KAKOE BELIECTBO SIBJIIETCS] OKUCIIUTENEM, KAKOe — BOCCTAHOBH-
TEJIEM, KAKO€ BEIIECTBO OKUCIIAETCS, KAKOE — BOCCTAHABJIMBACTCS.

2. YBEIUUUTCSI, yMEHBIIUTCS TN OCTaHeTCs 0€3 M3MEHEHHUST Macca [IMHKOBOH TUIACTHHKH TIPU
B3aumogeiicTeuu ee ¢ pactopamu: a) CuSO4; 6) MgSOy; B) Pb(NO3).? [Touemy? CocraBbTe 31eK-
TPOHHBIE I MOJIEKYJIIPHbIC YPABHEHUSI COOTBETCTBYIOIIUX PEAKIIUH.

3. CocraBbTe CXeMy rajbBaHUYE€CKOIO 3JIEMEHTA, B OCHOBE KOTOPOTO JIEKHUT PEAKIHs, IPOTe-
KaroI1ast 1o ypaBHEHHIO

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

HanumuTe >neKTpoHHBIE ypaBHEHHUsI aHOIHOTO M KaTogHoro npoueccos. Berauciure 3/C
3Toro snemenTa, ecnu [Ni2] = 0,01 mouns/n, [Pb*"] = 0,0001 mons/n. Otsert: 0,064 B.

4. Kakue conu o0ycCiaBIMBarOT KECTKOCTh MPUPOAHOH BoAbI? Kakyro jKeCTKOCTh BOJbI Ha3bl-
BAlOT KapOoHATHOH, HekapOoHaTHOW? Kak MOXHO ycTpaHHTh KapOOHATHYIO, HEKAPOOHATHYIO
KeCTKOCTh? Hanmimre ypaBHEHUsI COOTBETCTBYOIINX PEAKIIUH.

5. IlonuMepoM Kakoro HelpeAeapHOro YIiaeBoA0pO/a SIBJISeTCs HaTy palibHbIi kayuyk? Hamu-
IIUTE CTPYKTYPHYIO (PopMyITy 3TOro yriesopopona. Kak Ha3bIBaIOT MPOLECC MPEBPALICHHS Kay-
4yyKa B pe3nuHy’? Uem 1Mo CTPOEHUIO M CBOMCTBAM PA3IMUAOTCS KaydyK U pe3nHa?

Bapuanr 3
1. BoccTaHOBIIEHHE OMHOTO U3 OKCUIOB JKEJIe3a UOET 110 CXEME:!

Fe304x) + Si) — Few) + SiO2(x). Bo3MOXKeH J11 3TOT MpoLecc nNpu CTaHAAPTHBIX yeIoBusix? OTBeT
MOJITBEPANTDL PACUETOM.

A H0s, kJx/MOB %08, JIk/MOND
Fe304) - 11177 151,46
Sicg - 18,82
Few - 27
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| Si0a20 | -859,4 | 40
1) -601,1;2) 712.8,; 3) -599,73; 4) -7772,8.
2. IIpu cmemmBanuyu 2 MOJb BemecTBa A ¢ 2 MOJIb BelecTBa B B HEKOTOpOM 00BeMe K MO-

o —>
MEHTY HACTYILUICHUS paBHOBeCHsI B 00paTuMoii cucteme 2A + 2B €4— 4] o6paszosanock 1,6 Mob
Bemtectsa Jl. Uemy paBHa koHcTaHTa paBHOBecHsi? OTBET MOATBEPAUTH PACUETOM.

1) 0,316; 2) 3,16; 3) 2,03; 4) 1,25.

3. Kaxkoit obvem rasza seimenurcs, ecnu k 400 mu pactsopa LiOH, Tutp KoTOpOro paBeH
0,0024 r/mn 6wia nodasnieHa coib (NH4)2CO3. OTBeT MOATBEPAUTH PACYETOM.

1) 12,67, 2) 0,96u1; 3) 21,57, 4) 0,896

4. I'upponusy noasepraroTcs COJu

1. ZnCly; 2. Cs2C0;3; 3. FeBrs; 4. CaBr.

04 HBr=0.899; 04 H2CO3=10.0017, o Ca(OH).=0.78.

VYka3aTb NPaBUJIBHBII OTBET YPABHEHUS PEAKLIMK TUAPOIIN3A.

1) ZnCl; + H20 — ZnOHCI + HCl  pH=7,
2) Cs2C0O3 + H2O — CsOH + H2CO3 pH> 7,
3) FeBr; + H2O — FeOHBr; + HBr  pH<7;
4) CaBr2 + H2O — CaOHBr+ HBr pH>7.

Uemy paBHa SKBUBAJIEHTHAsl Macca Cepbl B COETUHEHUSAX
. NazS0;3; 2. Cra(SO4)3; 3. (NH4)2S; 4. HaS.
1) 16; 2) 5.3; 3) 8; 4) 8.
OTBeT NoATBEPAUTDL PACUETOM.
Bapmuanrt 4

1. Umeercsa I Sn 10 r-mon/n Sn'? // [H'] = 102 r-non/n /Hy, Pt
Yemy paBna sennunna IJ(C TaKOF(I snemeHTa? OTBET MOATBEPAUTH PACUETOM.

1) 0,1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.
2. VYkazaTh NpaBUIbHBIN OTBET JJIs IPOLIECCOB Ha dJIEKTpoaax npu padore ['D u3 Bompoca Ne
1

1) SnA(-):Sn?-2 é — Sn™*
Pt Ho K (4) : 2H,0 + 2 € — Hy + 20H-
2)  SnA(-):Sn’-2 e — Sn?
Pt,HzK(+):2H*+2; — H»
3)  PLH2A():2H:0-4 € — Op+ 4H"

SnK(+):Sn?+2 € — Sn
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4  PLH2A():2H'+2e —H

SnK(+):Sn-2 € — Sn'™?

3. [Touemy aTMocdepHast KOpPO3Us SIBISIETCS SJIEKTPOXUMHUECKOH KOPPO3HEH MeTaioB?

1) Tak xak metann koHTakTUpyeT ¢ napamu H2O Bo3ayxa,

2) Tak kak MeTaJJI KOHTAKTUPYET ¢ KUCIOPOAOM BO31yXa,

3) Tax kak MeTaJI KOHTAKTHPYET C 3JIEKTPOIUTOM 00pa30BaHHBIM IPU B3aUMOAEHCTBUH yT-
JIEKHCJIOTO Ta3a C BJIAarou;

4) Tak kak MeTaJ1 KOHTAKTUPYET C OKUCIUTENIEM U SJIEKTPOIUTOM.

4. Uznemne u3 Ti ¢ 3akyenkoil U3 MacCUBUPOBAHHOHN CTAJIM, HAXOOUTCS B MOPCKOW BOZE.

Eri'%1i = +0,10B; Ere re = +0,17B. YKa3aTh IPaBIIbHBINA OTBET 3IEKTPOJHBIX TIPOIIECCOB.
1) TiA(-):Ti—>Ti*2+2é
FeK(+):02+4 ; + 2H>0 — 40H
2) TiA(-):Ti—>Ti*2+2é
FeK (+):2H +2 é — H»
3)  FeA(-):Fe—Fe?+2 e
TIKH):02+4 é + 2H>0 — 40H
4)  FeA(-):Fe—Fe?+2 e
TiK(+):2H +2 ; — Hz
5. Uznemme u3 Ti ¢ 3akienkodl U3 MacCHBUPOBAHHOW cramny, Haxoaurtcsi B pactBope LiCl.
Eri%1i = -1,63B; Ere 2/Fe = -0,35B. YKa3aTh MpaBUIIbHBII OTBET JIEKTPOMHBIX POLIECCOB.
1) TiA(-):Ti—>Ti*2+2;
FeK (+):2H +2 ; — H;
2) TiA(-):Ti—>Ti*2+2;
FeK(+):02+4 ; + 2H>0 — 40H
3)  FeA(-):Fe—Fe?+2 e
TiK(+):2H +2 ; — H>
4)  FeA(-):Fe—Fe?+2 e
TIKH):02+4 ; + 2H>0 — 40H

6. B kakoii cpene BbirogHee ncnoib3osath KOHTAKT Fe/Ti (cMoTpu Bompockr 4, 5)
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1) B mopckoi, Tak kak 9/1C meHble.

2) B pacteope LiCl, Tak kak D/IC menb1e.

3) B mopckoii, Tak kak 3/1C nmeet Ooublee 3HaUECHUE.

4) B pacteope LiCl, Tak kak D/IC umeer Oonbliiee 3HaUCHUE.

OtBer NMOATBEPAUTE PCILICHUCM.

7. PaccraButh kK03(pPHULHEHTHI METOIOM 3JIEKTPOHHOTrO OaaHca:
K2Cr207 + HCl — KCl + CrClI3 + Clz + H20. Ykazate cymMapHOe 3HaueHHe ko3 duiuerra aist
MIPaBOM YacTu:

1) 84; 2) 15 3 14 4y 42
OTBeT HOI[TBepI[I/ITb peLHeHI/IeM.

8. YKa3aTh NPaBHIIbHBIA OTBET M7 okucanrens K3 BOIPOCca Ne 6 (OTBET MOATBEPAUTD PELICHUEM)

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



