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1 Bseaenue

Pabouas nporpammMa 1 GOHA OLIEHOYHBIX CPENCTB MUCLMILIMHBI « XUMUSD) COCTABIICHBI B
COOTBETCTBUU ¢ TPpeOOBaHUIMH (heIepaTbHOTO rOCy AaPCTBEHHOTO 00pa30BATENIBHOIO CTAHIAPTA,
yTBep:KIeHHOro npuka3oM MunobpHayku Poccuiickoit @enepaunu ot 28.02.2018 Ne 144, u oc-
HOBHOH mpo(ecCHOHAIBHOW 00pa30BaTeNbHON MPOrpaMMbl MOATOTOBKH « DJIEKTPOCHAOKEHHE)
IO HaIPaBJIEHUIO MOAroTOBKU «13.03.02 DekTposHepreTrka U 31eKTPOTEXHUKAY.

Samaun  muc-

HaXOI[I/ITb ONTHUMAJIBHBIC YCJIIOBUA IJI NPOTCKAHUA XUMHUYICCKUX MTPOLECCOB,

TEMbI JUCHU-
TIJIMHBI

LUTUTHHBI OIMUCBIBATH XUMHU3M OCHOBHBIX XUMHUYECKUX MPOLIECCOB; OBJIAETh MPHEMaMHU
U METOIUKAMH PEIIEeHHS] KOHKPETHBIX 3a/1a4 U3 Pa3IMYHBIX Pa31esiOB XHMUH,
BBISIBJIITh B3AUMOCBSI3U MEKIY OTAETbHBIMU XUMHUYECKUMHE MTPOLIECCAMHU.
OcCHOBHbIE OcHoBHbIE MOHATHS M 3aKOHbI XuMuHu: Beenenue, OCHOBHbIE TOHATHS U
pas3aensl / | 3aKOHBI XUMUHU

Crtpoenue BemectBa: Teopuu ctpoeHus aroma, OCHOBHBIE KJIaCChbl HEOpra-
HUYECKUX COeAMHEHNH, 3aKOH SKBUBAJIETOB, T UMbl XUMHUYECKUX CBSI3ei
OcHoBHbBIE 3aKOHOMEPHOCTH XUMHYEeCKHUX peakuuii: Tuns xuMuyeckux
peaxuuii, OBP, CkopocTe xuMHuyeckux peakuuil. XUMHYECKOe paBHOBECHE,
Kuneruka u xkatanus, XuMu4eckasi TepMOAMHAMUKA

PacTBopsb! 1 Apyrue aucnepcHbie cucteMbl: CriocoObl BapaKeHHsI KOHIICH-
Tpauuii pactBopoB, I uaponus, JneKTpoauTHIecKas AUCCOLUALIs
DJeKTpoXuMHYecKHe npouecchbl: JiekTponus, Koppo3us meranios
Hrorosoe Tectuposanme: Hrorosoe rectuposanne, UTOroselil KOHTPOIb

2 IlepeyeHb NIAHUPYEMbIX Pe3yJabTATOB 00yUeHHsI N0 AUCHHUIIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMH I0CTHKEHUSI KOMIIeTeHUHH

IIpouecc m3ydeHnss TUCHUILTUHBI « XUMUSD» HarpaslieH Ha (POPMHUPOBAHUE CIIEAYIOLINX
komnereHnnii B coorBeTcTBUHU ¢ @I"OC BO 1 0cHOBHOI 00pa3oBaTebHON MporpaMmoit (Tadbiuna

1):

Tabmuma 1 — KoMneTeHIMy 1 MHAUKATOPBI UX TOCTHKEHHSI

Kon u HanmeHnoBanue komrie- | Manukaroper noctu- | [Inarupyemere pe3ynbraTsl 00ydeHUs
TEHLIUH JKEHUs MO TUCLIUIINHE

ObmmemnpodeccuoHabHbIE

OIIK-3 Cnocoben npumensats | OIIK-3.1 3Haer ¢yH- | 3HAET OCHOBHBIE 3aKOHBI M TIOHSATHUS
COOTBETCTBYIOIIHIA (HU3UKO- laMEHTAJIbHBIE 3a- o0rieit XuMUH, XUMUYECKONU TEPMOIH-
MaTeMaTUYeCKUH anmnapar, KOHBI IPUPOJABI, OC- | HAMUKU U KHHETHKH, IPOLIECCOB TH-
METO/IbI aHAJIN3a U MOAEIUPO- | HOBHbIE (PU3NYECKHE | POJIN3a, SJIEKTPOIIN3A, SIEKTPOXIMH-
BaHMUsI, TEOPETUUECKOTO U OKC- | U MATEMATUYECKUE YECKOH KOPPO3UH.

MEPUMEHTAIbHOIO UCCIEN0- | 3aKOHBI
BAHUs MPH peleHny npodec-
CHOHAJIBHBIX 3a4a4 OIIK-3.2 Ymeer Ymeet paboTaTh C MEPUOTUIECKOIM

MPUMEHSITh PU3NYe- | CUCTEMON XUMHUYECKUX 3JIEMEHTOB
ckue 3akonbl 1 Mate- | J[ M. MenneneeBa; Tabnuiieii pacTBo-
MaTHYE€CKUE METOMBI | PUMOCTH KUCJIOT, OCHOBAHUH U COJIEH;
IUIsT pELIEHUs 3a1a4




TEOPETUYECKOTO U pelaTh pacyeTHbIE U SKCIEPUMEH-
MPUKJIAJHOTO Xapak- | TaJIbHBIC 3a1a4; aHAJIU3UPOBATH
Tepa YPaBHEHHUsI IPOTEKAIOIIHNX XUMUYe-

CKHX PEaKLUM.
OIIK-3.3 Bnaneer
HaBBIKAMM UCHOJb- | Brageer merogaMu aHanu3a npouec-
30BaHUs 3HAHUN PU- | COB XUMHUYECKONW TEPMOJUHAMUKH,
3UKU U MATEMATUKN | KUHETUKH, THAPOJIN3A, SJIEKTPOIH3A.
IIPU PELIEHUH MpaK-
THYECKUX 3a1a4

3 MecTo AuCHHIINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMmbl

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

JluciurmuinHa BXOAUT B cocTaB Oyoka 1 «Jlucuurimabl (MO JIH)» U OTHOCHUTCS K 0a30BOM
YacTH.

JucturuimHa « XMMHUS» B paMKaxX BOCITUTATENbHOU padoThl HampasiieHa Ha (OPMUPOBA-
HHUe y 00y4aromuxcsl aKTUBHOM TPasKAaHCKON MO3HULINH, YBAKEHHS K IpaBaM U cBoOOIaM 4eso-
BEKa, 3HAHUs MPABOBbIX OCHOB U 3aKOHOB, BOCIIUTAHUE YyBCTBA OTBETCTBEHHOCTU WJIM yMEHUS
apryMEHTHPOBATh, CAMOCTOSITEIIbHO MBICIHTD, Pa3BUBAECT TBOPUYECTBO, MPOPECCHOHANBHBIE YMe-
HUS WIH TBOPUYECKHU PA3BUTON JTUYHOCTH, CUCTEMbI OCO3HAHHBIX 3HAHHM, OTBETCTBEHHOCTH 32 BbI-
NOJIHEHHE YUeOHO-TIPON3BOACTBEHHBIX 3aJaHUM U T.1.

4 O0beM QUCHUNIHHBI (MOAYJIS) B 3a4€THBIX eAHHHIAX ¢ YKA3AHHEM KOJIHYeCTBA
aKajgeMH4YecKHX YaCOB, BbIIEJeHHbIX HA KOHTAKTHYIO padoTy 00y4aromuxcsi ¢ npenoaasa-
TeJieM (10 BUAAM Y4eOHBIX 3aHSITHH) H HA CAMOCTOSITEILHYIO pa0oTy 00y4aromuxcst

O6mas Tpya0eMKOoCTh (00BeM) NUCHUILTHHBI cocTaBisieT 3 3.e., 108 akan. vac.
Pacnipenenenne odbemMa TUCHMITIMHBI (MOAYJIs) O BUAAM y4eOHBIX 3aHSATUH MpencTaB-
JeHo B Tabmuue 2.

Tabmmua 2 — O6peM nucHuIuInHbL (MOAYJIs) 1O BUAAM YUeOHBIX 3aHATHIHA

O0beM TUCIUTUTHHBI Bcero aka-
JeMHUYe-
CKHUX 4acOB

O01mast TpyJ0€MKOCTb THCLIUTLTHBI 108

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

B ToMm uncae:

3aHATHS JIEKIIMOHHOTO THNA (JICKLIMH U UHbIC YYeOHbIE 3aHIATHSA, IpenycMaTpu- | 4
BAIOIIME MPEUMYLIECTBEHHYIO Tepenady y4eOHOW WHGpOpMAIMM IeAarornye-
CKUMH pabOTHHUKAMN)

3aHAATHST CEMHHAPCKOro THUma (CEMHUHAPBI, MPAKTUYECKUE 3aHSTHS, MPaKTH- | 8
KyMbl, JJabopaTopHble pabOThI, KOJUTOKBUYMbI U HHBIC AHAJIOTUYHBIC 3aHSITHS)




CamocTosiTesibHAs padoTa 00yYalOIIUXCS U KOHTAKTHAsi padora, BKIIO4Yaro- | 92
I1ast TPYIIIOBbIE KOHCYJIbTALUN, HHANBHIY AJIbHYIO paboTy 00yUaroIuxcsi ¢ mpe-
rnogaBaTeIIIMN (B TOM YHCJIC UHAUBUAYAJbHBIC KOHCY.]'IbTaLII/II/I); BSaHMOHeﬁCTBHe
B 3JIEKTPOHHOH MH(OPMAIIIOHHO-00pa30BaTeNIbHON Cpese By3a

[IpomeskyToUHast aTTecTarus OOy4Yaro X Cs — 3a4ET 4

S ConepxaHne THCUUILTHHBI (MOAYJIfA), CTPYKTYPHUPOBAHHOE MO TeMaM (pa3aesiam)
€ YKA3aHHEM OTBEICHHOI0 HA HUX KOJIMYECTBA AKAAEMHYECKHX YACOB H BU0B Y4eOHOM
padoThbI

Tabnuna 3 — CTpykTypa U coaepsKaHue TUCLMILIMHBI (MOIYJIst)

HaumenoBanue pasnenos, TeM u |  Buabl yueOHOH paOoThI, BKIIIOUAST CAMOCTOSITENIbHYIO pa-
cofiep KaHue MaTepuaa 60Ty 00yHaroImuxcs U TPYJOEMKOCTD (B Hacax)

Konraktras pabora npenonasarens ¢ odydaromu- | CPC

MHCSI
Jlek- | CemmHuapckue (npaktu- | JlaGopatopHble
LUH YECKHE 3aHATHS]) 3aHATHUSA

OcHOBHbIE IOHATHA H 3AKOHbI XHMHH

BBenenue 1
OcHOBHBIE IOHSITH H 3AKO0HBI 1 4
XHMHH

CtpoeHue BemecTna

Teopuu cTpoenust aroma 6

OcHoBHBIE KJIACCHI HEOPTraHH- 6
yecKHUX COeAMHEeHHUH

3aK0H DKBHBAJIETOB 2 4

Tunbl XUMHYECKHX CBSI3eH 6

OcHoBHbBIE 3aKOHOMEPHOCTH XHMHYECKUX pPeaKiuil

Tunbl XUMHYECKHUX peaKiui 6
OBP 2 4
CkopocTb XMMHYECKHX peak- 2 6

uuil. XuMu4ecKkoe paBHOBecHe

KuHeTnka u karaams 6

XumMH4ecKasi TepMOAUHAMUKA 2 2 4

PacTBOpBI M ApyruUe AucNepCHbIe CUCTEMbI




Cnoco0bl BapaxeHusi KOHLEH- 6
TpaUMi pacTBOPOB

I'maponus 6
DIeKTPOJIUTHYECKAS JHCCO- 6
U AU

BJICKTI)OXI/IMI/I'leCKI/Ie MPOoLECCHI

DaekTposin3 6

Koppo3ust meTanios 6

HTorosoe TectupoBanue

HUToOrospiii KOHTPOJIL 10

HUTOI'O o AucuuIInHe 4 4 4 92

6 BHeaynuTopHas caMoCTOsITeJIbHAS Pa0doTa 00y4arOmUXCcs M0 JUCHUILIHHE (MO-
AYJI10)

[Ipu nnaHUPOBaHUM CAMOCTOSITENILHON PalOThI CTYIEHTY PEKOMEHAYETCS PyKOBOACTBO-
BATBCS CIEAYIOIUM PacIpeiesieHUEM YaCOB Ha CAMOCTOSITENIbHYI0 padoty (Tabnuma 4):

Tabnuia 4 — PekoMeHayeMoe pacipeesieHue 4acoB Ha CAaMOCTOSATEIbHYIO paboTy

KomnoHeHTBI camocTosiTeIbLHON PAaGoThI KonuyectBo uacos
H3yueHne TeopeTuueCcKUX pa3aesioB JUCLUIIIINHBI 78

BrimonHeHne oTtdera U MOATOTOBKA K 3amuTe jad.pad. 4

IToaroroBka k TECTUPOBAHUIO 10

7 OueHOYHBIE CPEACTBA AJIs MPOBEACHHUS TEKYIIEro KOHTPOJIS H MPOMEKYTOYHOMH
aTrecTaluu 00y4AKIIMXCHA MO AUCUHILTHHE (MOAYJTI0)

@DOHA OLIEHOYHBIX CPEACTB AJIS MPOBEACHUS TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH U IIPOME-
JKyTOYHOM arrectanmu npencrasieH B [lpunoxenun 1.

ITonHBIi KOMIUIEKT KOHTPOJBHBIX 3alaHUI WJIM MHBIX MaTEPUAIOB, HEOOXOIUMBIX IJIs
OLICHUBAHMS PE3yJIbTATOB OOYYEHUS 10 AUCUUIUTNHE (MOIYJIIO), TPAKTHKE XPAaHUTCS Ha Kadenpe-
pa3paboTurke B OyMasKHOM U 3JIEKTPOHHOM BHJE.

8 YueOHo-MeTOoaANYecKkoe U HH(POpMaLIHOHHOE o0eciedeHne JHCIHUIIJIMHBI (MOAY.JIs1)

8.1 OcHoBHas JuTEpaTypa

1. Axwmeros, H.C. O0mast u Heopranmueckasi xumust ;| yaeOHuk st By308 / H. C. Axwme-
TOB. - 5-€ U3M., uctp., 4-e u3A., ucrp. - M.: Beicimas mkomna: Axamemust, 2003; 2001; 1998. - 744c.
535k3
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2. T'nuuka, H.JI. O6mas 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, HJIL 3agaun u ynpaxksenus no obuieit xumun / H.JL I'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¢. u3-23k3 ab-053k3

5. Endumos, B.1. OcHoBbI 00111e#t XuMuu [ DNEKTPOHHBIN pecypc] : yueOHoe moco-0ue
/ B.U. Endpumos, 2-e uzg. - M.: HUL] THOPA-M, 2015. - 256 c. - ISBN 978-5-16-010066-1. —
Tekcr : snexkrpoHHbli // DnexTpoHHO-OMbMMOTeuHass cucreMa ZNANIUM.COM : [caiit]. —
URL: https://znanium.com/catalog/document?id=372542 (nara obpamenus: 12.06.2021). — Pe-
JKMM JTOCTYTIA: [l aBTOPU3UP. MOJIb30BATENEH.

8.2 /lonoHUTe/IbHAS IUTEPATYPA

1. Koposun, HB. Obmas xumust : yuebnuk mis cryaentos By30B / H. B. Koposus. - 9-
e m3a., mepepad. - M.: Beicmas mkona, 2007; 2004; 2000; 1998. - 557¢. 31 3k3

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

8.3 Metoanueckue yKa3saHusi AJs1 CTYACHTOB MO0 OCBOCHHIO AN CLUIIIUHbBI

1. 3akon 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-
Mosbck-Ha-Amype: [OVYBIIO «KHAI'TY», 2003. — 8 c.

3. CkoOpocCTb XMMHUYECKUX peakiuil. XMMHYECKOe paBHOBECHE. . METOJUUECKHE YKa3aHUs
k naboparopHoii pabore no kypey «O0mmas u Heopranudeckas xumust» / cocT. : H.J1. Hazapenko.
— Komcomonbck-Ha-Amype: @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

4. Karanus3: MeTomuYecKue 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 BBIOJHEHHUIO JTJA0OPaTOPHOH pabOTEI 1O KypCy
«O6mas xumust» / coct. H. 1. Hazapenko. — Komcomonbck-Ha-Amype: @PT'BOY BITO « KHAI'TY »,
2015, 7 c.

6. KectkocTh Bombl: MeTomuyeckue ykasanus kK jabopaTtopHoi padore mo olmiei Xu-
mun/ Coct. LLU. 3onorapes. — Komcomonbck-Ha-Amype: TOYBIIO «KHAT'TY», 2004. - 7 ¢.

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

8. T'maponus coneit: Meronuueckue ykasanus /Coct. H.B. Pemuszosa, H.JI. Hazapenko.
Komcomonsck-Ha-Amype: TOVYBIIO «KHAI'TY», 2008. — 17 c.

9. OKHCIHUTEIBHO-BOCCTAHOBHUTEIBHBIE PEAKIIUN: METOJUYECKHUE YKA3aHHUS K BBITIOJIHE-
HUro JadopaTtopHoii pabotsl no kypey «O6mas xumus» / coct. 1.W. 3onorapes, H.JI. Hazapenko
— Komcomonbck-Ha-Amype : @I'BOY BIIO «KHAI'TY», 2015. — 10 c.

10. DnexTpoxuMudeckas Kopposust Metauios: Meronudeckue ykazaaus / Coct. 1.U. 30-
norapeB. - KoMmcomonbck-Ha-Amype: KomcoMonbckuii-Ha-AMype rocyJapCTBEHHbINH TeXHUYe-
ckuii yHusepcurter, 2008. - 12 ¢.

11. Dnexrponus: Meronuueckue ykaszanusi /Coct. MW, 3onorapes. — KoMcomobCck-Ha-
Amype: 'OYBIIO «KKHAI'TY», 2003. — 10 c.

12. p — BMeMeHTHI: METOIUYECKHE YKa3aHHs K BBIOJHEHUIO JJaOOpaTOpHOI padoThl 1Mo

Kypcy «O0bmiast n Heoprannueckas xumusy / coct. T.A. Kynukosa. — Komcomonbck-Ha-AMype :
OI'bOY BIIO «KHAI'TY», 2016. — 10 c.
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13. d — s7HeMeHTBI: METOOUYECKHE YKa3aHUS K BBINIOJIHEHUIO JJAOOPaTOpPHBIX paboT 1o
Kypcy «O06mias 1 Heoprannueckas xumusy / coct. T.A. Kynukosa. — Komcomonbck-Ha-AMype :
OI'bOY BIIO «KHAI'TY», 2011. - 12 ¢.

14. Opranuueckue MOJUMEPbl: METOAMYECKHE YKAa3aHHsI K BBITOJHEHHIO JTA0OPATOPHBIX
pabot mo kypcy «Ob6mast xumus» / coct. I'M. Pemuzos. — Komcomonbck-Ha-Amype : DIBOY
BITO «kKHAI'TY», 2004. — 11 c.

15. YkasaHHble METOAWYECKHME MaTepUalbl TakKKe pPa3MELleHbl MO  aApecy:
https://knastu.ru/students/nuaHbiii KaOUHET.

8.4 CoBpemenHblIe npodeccnoHanbHbIe 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIIpa-
BOYHbIE CHCTEMbI, HCIOJIb3yeMble MPH OCYIIeCTBJIEHHH 00Pa30BATEIbLHOIO MPoLecca mno
AUCUHHILINHE

1. 3nexrponHo-Oubmuoreunas cucrema 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. Jlunensnonnstii norosop Ne EIT 44/4
Ha TPENOCTaBJIeHWE MOCTyMma K 3JIeKTpOHHO-OmbnmuoreuyHoii cuctreme I[PRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 ¢enpans 2021 r.

3. DaekrponHo-Oubmuoreynas cuctema eLIBRARY .RU. Jlorosop Ne EII 44/3 Ha oka-
3aHHe YCIyr JOCTyma K aiekTpoHHbIM u3nanusaM MK3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 ¢pespans 2021 r.

8.5 Ilepeuene pecypcoB HH(POPMALMOHHO-TEIEKOMMYHHUKALMOHHOH ceTH «UHTEp-
HeT», He00XOAUMBIX 1JIs1 OCBOEHHSI JUCHUIIJIMHBI (MOAYJIs1)

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

2. Xwumuueckuil noprain http:/www.xumuk.ru

3. Hayunas snekrponnast 6ubmuoreka eLIBRARY RU [DnekTponHsiii pecypc]. - Pe-

*umM noctyna; http://elibrary.ru, cBOOOIHBIN.

4. EctecTBeHHOHay4YHBIH 00pa3oBaTEeNbHBIA MOPTAN [DNEKTPOHHBIN pecypc]. - Peskum

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

8.6 JInueH3noHHOE H CBOOOJHO pacnpocTpaHsieMoe MPOrpaMMHoe obecredeHue, uc-
NoJIb3yeMoe MpPH OCYIecTBJIeHHH 00Pa30BaTeILHOI0 NMpoLecca no AUCHHUIINHE

Tabmmua 5 — IlepedeHpb UCONIB3YEMOTr0 MPOrPAMMHOTO 00ECTIeUSHHST

Haumenosanue I10 | PexkBu3uTHI / yCIOBUS HCIIOIB30BAHUS

Microsoft Imagine Jlunensuonnsiii morosop A3223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBoOonHas TUIEH3HSI, YCJIOBUS UCTIOB30BAHUS TI0 CChLIKE:
https://www.openoffice.org/license. html

9 Opraﬂmaunonﬂo-nez(arornqecmne yYciaoBus

Opranmsanust 00pa3oBaTeIbHOrO MPOLIECCa PErIaMEHTHPYETCs YUeOHbIM TUIAHOM | pac-
nucaHueM yueOHbIX 3aHsaTui. A3bik 00y4deHus (npenonaBaHusi) - pycckuil. s Bcex BUAOB ayau-
TOPHBIX 3aHATUH aKaAEeMUYECKUN 4aC yCTaHABINBAECTCS MPOAOJIKUTEIBHOCTEIO 45 MUHYT.
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IIpu ¢popmupoBaHMM CBOEH HHIUBUAYAJIbHONW 00pa30BAaTENBHON TPAaeKTOPHH OOydYaro-
LL[PII>'IC$[ HMECT MMpPaBO Ha Nnepe3aveT COOTBECTCTBYOINX JUCLHUIIINH U HpO(l)eCCI/IOHaJ'IbeIX Moay-
Jiell, OCBOSHHBIX B MPOLIECCe MPEAMECTBYOIIEro 00yueHus, KOTOPbI OCBOOOKAAaEeT O0yUaroe-
rocst oT HeO6XOI[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHU.

9.1 Oo0pa3oBaTtejibHbIE TEXHOJOTHH

YueOHbIi mpoLecc Mpu NpernogaBaHuu Kypca OCHOBBIBACTCS HA HCIIOIB30BAHUH TPATUIIH-
OHHBIX, UTHHOBALIMOHHLIX H I/IH(bOpMaL[I/IOHHbIX O6pa30BaTeJ'IbeIX TEXHOJIOTHH. TpaI[I/IL[I/IOHHbIe
o0Opa3oBaTeNIbHbIE TEXHOJIOTHH MPECTABICHBI JICKIIUSIMI U CEMUHAPCKUMH (TIPaKTHYECKUMU) 3a-
HATHUAMMN. HHHOBaLII/IOHHbIe 06pa30BaTeanbIe TEXHOJIOTUU UCTTOJB3YHOTCA B BUAC IIUPOKOTO MPU-
MEHEHHS aKTUBHBIX U MHTEPAKTUBHBIX (hopM mposenerus 3aHsaTuil. UHopMamonHeie obpas3o-
BaTCJIbHBIE TEXHOJIOTHUU PCATTUZYIOTCA MyTEM dKTUBU3AIITUN CaMOCTOSTETLHOMN pa60TbI CTYACHTOB
B MH(OPMAILIMOHHON 00pa3oBaTeNbHON cpene.

9.2 3aHaTHa JeKIHOHHOI'0 THIIA

JIeKIMOHHBIN KypC MpenrnoiaraeT CUCTEMAaTU3UPOBAHHOE U3JIOXKEHHE OCHOBHBIX BOIIPO-
cOB yueOHOrO I1aHa.

Ha nepBoii nekumy nexTop 00si3aH NpenynpeanThb CTYASHTOB, IPUMEHHTEIBHO K KAKOMY
6azoBoMy y4ueOHUKY (yueOHUKaM, yueOHbIM mocobusimM) OyIeT MpovYnTaH Kypc.

JIeKIMOHHBIH KypC AOJDKEH AaBaTh HaubobLmii 00beM HHpOpMaLul 1 o0ecriednBaTh 00-
Jee riay0oKoe MOHNMaHNe Y4eOHbIX BOIPOCOB MPU 3HAYUTEILHO MEHBIIEH 3aTpaTe BpEMEHH, YeM
3TO TpeOyeTcs OONBIINHCTBY CTYAEHTOB Ha CAMOCTOSATENBHOE H3y4EeHHE MaTepuaa.

9.3 3aHaTHS CEMHHAPCKOI0 THIIA

CeMmuHapckue 3aHATHUS NPEACTABISIIOT COOOH NETaNM3alUi0 JIEKIIMOHHOTO TEeOpeTHYe-
CKOT'0 MaTepuajia, MPOBOMAATCS B LENSX 3aKPEIIeHHs] Kypca M OXBAaTbIBAIOT BCE OCHOBHbBIE pa3-
hi () 138

OcHoBHOI (opMOIi IPOBEEHHUS] CEMHUHAPOB SIBISIETCSl 00CYXKIeHue Hanbosee npooiem-
HBIX U CJIOXKHBIX BOIIPOCOB IO OTAEIBHBIM TEMaM, a TaKXKe pa30op MPUMEPOB U CUTYALHI B ayIH-
TOPHBIX YCJIOBUAX. B obsi3anHOCTH npenoagaBaTejid BXOOAT. OKa3aHUEC Me’TOI[H‘{eCKOfI IIOMOIIU U
KOHCYJBTUPOBAHUE CTYACHTOB IO COOTBETCTBYIOIIUM TEMaM KypcCa.

AKTHBHOCTb Ha CEMUHAPCKUX 3aHATUAX OUCHUBACTCS IO CICAYIOLUUM KPUTEPUAM:

- OTBETHI Ha BOIPOCHI, TIpe/IaraeMbie MPenoaaBaTeiem,

- Y4acTHUE B JUCKYCCHSIX,

- BBIITOJIHCHUEC MPOCKTHLIX U MHbIX SaHaHHﬁ;

- ACCUCTHPOBAHUE TPETONABATENIO B IPOBEACHUH 3aHATHIA.

OtBer noKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OTHOCIIOXKHBIM, CONEPKaTh
CCBUIKH Ha HCTOYHUKH.

I[OKJ'IaI[bI " ONITOHHUPOBAHUEC NOKJIAA0B MMPOBEPAIOT CTENCHD BJIAACHUA TCOPETUICCKUM Ma-
TEPUAJIOM, & TAK)KE KOPPEKTHOCTb U CTPOTOCTD PACCY 3KACHHIA.

OL[eHI/IBaHI/Ie SaHaHHﬁ, BBITMIOJIHEHHBIX HAa CCMUHAPCKOM 3aHATUH, BXOOUT B HAKOIIJICHHYIO
OLICHKY.

9.4 CamocrosiTeJibHAsI pa00Ta 00yYAIOIIUXCS MO0 JUCHUILIHHE (MOAYJTI0)

CamocrositenbHas paboTa CTy A€HTOB — 3TO IIPOLECC AKTUBHOTO, LIEJIEHATIPABJIEHHOTO IIPH-
0oOpeTeHwHst CTyAEHTOM HOBBIX 3HAHUH, YMEHUH 0€3 HENMOCPEACTBEHHOTO YHaCTHs MPETIOAaBaTENS,
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XapaKTEPU3YIOIIHNACS MPEIMETHON HAPABIECHHOCTHIO, 3 (PEKTUBHBIM KOHTPOJIEM U OLICHKOH pe-
3yJBTATOB AESITEIBHOCTH 00YUarOIIerocs.

Lenn camMoCTOATENbHOM PadOTHI:

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

- yrayOsieHne U pacIiiipeHre TEOPETHIECKUX 3HAHUI;

- (popMupOBaHUE YMEHHI HCIOIB30BATh HOPMATHUBHYIO U CIPABOYHYIO JOKYMEHTALUIO,
CHELHATbHYIO JIUTEPATY Py,

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

- (hOpMUPOBAHHE CAMOCTOSITEIIBHOCTH MBILLICHHS, TBOPYECKONW MHUIMATHUBBI, CIIOCOOHO-
CTeH K CAMOPA3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpeaIn3alny,

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHHUI U aKaIeMUYECKUX HaBbIKOB.

CamocrosTenpHas paboTa MOXKET OCYIIECTBIIATHCS MHANBUIYAJIBHO WIN TPYIIIAMH CTY-
IEHTOB B 3aBICUMOCTH OT LI, 00BEMa, YPOBHS CIOKHOCTH, KOHKPETHON TEMaTHKH.

TexHONOrHsT OPraHU3aLUA CAMOCTOSTENIbHOW paboThl CTYIEHTOB BKJIFOUAET HUCIOJIB30BA-
HUe WHPOPMALIMOHHBIX U MATEPHUAIbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyAUTOPHOW CAMOCTOSTENBbHOH padOThl CTYIEHTOB MOXKET
MPOXOIUTH B MMCbMEHHOM, YCTHON MITH CMEIIAHHOMH (hopMe.

CTyneHTBl TOJKHBI TOIXOAUTh K CAMOCTOSITENIbHON paboTe Kak K HAMBAXKHENIIIEMY Cpell-
CTBY 3aKPEIUICHUS U Pa3BUTHUS TEOPETUIECKUX 3HAHUH, BBIPAOOTKE €IMHCTBA B3IJISAOB HA OTEIb-
HBIE BOIPOCHI Kypca, MPHOOPETEHNUs ONPEIeSICHHBIX HABBIKOB U HCIIOJIB30BaHUS TPO(eCCHOHATb-
HOH JIUTEPATYPHI.

9.5 Meroanueckne yKazaHusi AJis1 00y4arOMHXCHA MO0 OCBOGHUI) THCHHILTHHBI

[Ipy M3y4eHnn UCUUIUIMHBI 00YUarOIIUMCS Le1ecO00Pa3HO BBITIOIHATD CIEAYIOLINE pe-
KOMEH/IaLlH:

1. M3yuenne yueOHON TUCIUITIMHBI JOJDKHO BECTHCH CUCTEMATHUECKH.

2. Ilocne u3yueHust Kakoro-i1udo pasaena no yueOHUKY MIIM KOHCIIEKTHBIM MaTepraiaM
PEKOMEHyeTCsl 110 MaMsITH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBL, OIpeNieIeH s, IOHATHS pa3ena.

3. Ocoboe BHUMaHHE CIEAYET YASIUTD BBIITOIHEHHIO OTYETOB O MPAKTHYECKIM 3aHIATUIM
Y MHIMBUIY AJIbHBIM KOMIUIEKCHBIM 33JaHUSIM Ha CAMOCTOSITEIBHYIO paboTy.

4. Bcs TeMaTuka BOIIPOCOB, U3y4aeMbIX CAMOCTOATENIBHO, 3a/1a€TCsl Ha JIEKLUAX Mpenoaa-
BareneM. M ke maroTcs MCTOYHUKM (B MEPBYIO OYepenb BHOBb M3IAHHBIC B MEPUOIUYECKON
HAy4YHOH JuTeparype) 1t Oojee AeTalbHOTO MOHUMAaHUS BOITPOCOB, O3BYYEHHBIX HA JICKIIHH.

IIpu camocTosiTenbHOM popadoTke Kypca 00ydaroImuecs: J0JKHBI:

- IPOCMATPHUBATH OCHOBHBIE OIPENeNeHHs U (PaKTHI,

- IOBTOPUTH 3aKOHCTIEKTUPOBAHHbIN Ha JIEKIIMOHHOM 3aHSTUU MaTepua U JOMOJHUTb €ro
C YYETOM PEKOMEHIOBAHHON MO AAHHOU T€ME JIUTEPATY PhL,

- U3YUUTb PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIATH T€3UChI, aHHOTALMU U KOHCIIEKTBI
HanOoJiee BaKHBIX MOMEHTOB;

- CAMOCTOSITEJIbHO BBIMOIHATD 3a/1aHMsI, aHAJIOTMUHbIE IIPEJIaraeMbIM Ha 3aHATHUSX,

- HCTIOJIb30BATh JJISl CAMOIIPOBEPKU MaTepHalibl (POHIA OLICHOUHBIX CPENCTB.
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10 Onucanue MaTepHaIbLHO-TEXHHYECKOr0 o0ecneyeHHsi, He00X0AMMOro 1Jisl 0Cy-
eCTBJIEHUs] 00Pa30BATEJILHOIO MPOoLEecca Mo AUCHHUILIHHE (MOAYJTI0)

10.1 YueOHo-1a0opaTopHoe 000pyAoBaHHE

Tabnuna 6 — I1epedyerr 0O60pyn0BaHUs JaOOPATOPUH

Aynu- | Haumenosanue aynu- | Mcnois3yemoe o0opynoBaHue
Topusi | Topuu (Jaboparopun)

431/1 Jlaboparopus oOmmeli | Xumudeckast ocyia, XHMHUUECKUE PEaKTHBbI, U3-MEPH-
XUMHHU TEJBbHBIC U HarpeBaTeNIbHbIE TPUOOPHI, KOM-TIEKT IEMOH-
CTPALIIOHHBIX TIAKATOB

10.2 TexHuueckue u 3J1eKTPOHHbIE CPeCTBAa 00yUYeHHs

JleKiHOHHBIE 3AHATHSL.

AymuTopuH ANl JIGKUMOHHBIX 3aHSITUH YKOMIUIEKTOBAHBI MEOENbI0 W TEXHHYECKHUMHU
cpeacTBaMu OOyYeHHUsI, CIY KAIUMH IS IPECTaBIeHUs yaeOHoH nHpopManuu O0NbIION ayan-
Topuu (HabOpBl AEMOHCTPALIMOHHOTO 000pyaOBaHUs (NMPOEKTOP, SKPaH, KOMITBIOTEP/HOYTOYK),
y4eOHO-HAIHBIE TOCOOUS], TEeMAaTUYECKIE HILTFOCTPAIIH).

Jinis peanu3zalyy TUCIHUILIMHBI TIOATOTOBIIEHBI CIENYIOIIHNE TPE3CHTALNH!

1. OCHOBHBIE TOHITHUS U 3aKOHBI XUMUH

Crtpoenue BemiecTa

OCHOBHBIE 3aKOHOMEPHOCTHU XUMHYECKUX PeaKIIH
PacTBOpBI U Ipyrue AUCNepCHbIE CUCTEMBI
aﬂeKTpOXI/IMI/ILIeCKI/Ie MpoLeCChI

DeMeHTHI KAUECTBEHHOI'O U KOJIMYECTBEHHOIO aHaJIN3a

A

BricOKOMOIEKY IsIpHBIE COETUHEHUS

IIpakTuyeckue 3aHATHSA.

AynuTopuH A MPAKTUYECKUX 3aHITUH YKOMIUIEKTOBAHBI CIIELHATM3UPOBAHHON Mebe-
JBIO U TEXHUUECKUMH CPEeCTBAMH 00yUeHHs! (POEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlabopaTopHble 3aHATHSL

JLnst nabopaTOPHBIX 3aHIATHI UCTIONB3YyeTCst ayauTopusi No_ 431, ocHameHHasi o0opynoBa-
HHUEM, YKa3aHHbIM B Ta0xI. 6:

CamocrosiTeibHAs1 padoTa.

ITomemenns 1151 CAMOCTOSTENbHOM PadOThl OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOH C BO3-
MOYKHOCTBIO TTOAKJIIOUEHHS K ceTH «HTepHeT» M AOCTyNOM K 3JIEKTPOHHOH MH(POPMALIMOHHO-
obpazosarenbHoi cpene KHAT'Y:

- yptaJbHbId 321 HTh KHAT'Y;

11 Hnuble cBeaeHuda

MeTozmqecmle PEKOMEHIAIIMH 11O 06yqeﬂmo JIMI ¢ OrpPAHHYE€HHBIMH BO3MOKHO-
CTSAMH 310PO0BbH H HHBAJIMAOB
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OcBoeHHe MTUCLUTUINHBI OOYYAOIIMMHUCS C OTPAHUYEHHBIMA BO3MOJKHOCTSIMH 370POBbS
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.

[Ipodeccopcko-neqarornueckuii COCTaB 3HAKOMUTCSI C TCUXOJIOr0-(PU3HOIOTHIECKUMU
0CcOOEHHOCTSIMH 00YUarO MK Csl HHBAJHMOB U JIUL] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37JOPOBB,
WHIMBUAY AIbHBIMU MPOrpaMMaMHt peabuInTalui HHBAIUAOB (1ipu Haimm4aun). [Ipu HeoGxonumo-
CTH OCYLIECTBIIIETCS IOTIOJIHUTENbHAS TIOAIEPIKKA MTPETIOIaBAHUS ThIOTOPAMH, TICHXOJIOTAMH, CO-
UAJIbHBIMU PaOOTHUKAMH, MPOLIENIINMHU OATOTOBKY aCCUCTEHTAMHU.

B cootBercTBUUN ¢ MeToAMYeCKUME pekoMeHaanusiMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce ImpeanoaraeTcs HCIOIb30BaTh COLMAIbHO-AKTHBHBIE U pedIeK-
CHUBHBIE METO/IbI OOYUEHHSI, TEXHOJIOTUH COLIMOKYJIBTY PHOH peabuINTALINH C LIENTBI0 OKa3aHUs M0-
MOIIY 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, BU3yaJbHOM, C UCIONIBb30BAHUEM CIIELHUATBHBIX TEXHHUECKUX CPENCTB 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 MPHUCIIOCOOICHHE ayIuTOpHid K
Hy>xaam nuy ¢ OB3.

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

- B TICYaTHOH WUJIM 3JIEKTPOHHOHN (popMme (IuIst JTUL ¢ HApYIIEHUSIMU OTTOPHO-ABUTaTEIbHOTO
amnmapara);

- B IEYaTHOH (hopMe MM 3JIEKTPOHHOH PopMe ¢ YBETUUEHHBIM IIPUPTOM U KOHTPACTHO-
CTBIO (U151 JIUI] C HAPYIIEHHUSIMU CITyXa, PEUH, 3PEHUsI);

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

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

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

- BBIOOPOM OTBETa M3 BO3MOXKHBIX BAPHAHTOB C MCIIOJB30BAHUEM YCIYyT aCCUCTEHTa (st
JILI ¢ HAPYILICHUSIMH ONOPHO-/IBUTATEIBHOTO aINapaTa);

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

ITpn HeoOxomuMoOCTH I OOYHAIOIINXCST ¢ MHBAJIHIHOCTBHIO MPOLIEAYPa OLICHUBAHUS pe-
3yJbTATOB O0yUEHUS] MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIIOB.
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IIpunoxenue 1

OOHA OHNEHOYHBLIX CPEACTB

no JUCHUIIJIMHE

«XAMHS»

Hanpasnenne nonroToBKu

13.03.02 DaeKTpOsHEPreTHKA U 3JICKTPO-
TEXHUKA

Hanpasnennocts (mpoduiip) obpa3oBarenbHON | DneKTpocHaOKeHHE
pOrpaMMBbl

Ksanudukarust BbImyCKHUKA bakanasp

I'on Hayana moaroToBku (1o yueOHOMY IUIaHY ) 2021

dopma oOyueHust

3aouHas popma

TexHonorust oO0yueHus

Tpanuuuonnas

Kypc

Cemectp

TpynoemkocTs, 3.€.

1

1

3

Bun npomMesxyTO4YHON aTTecTalnu

OOecneunBaroliee NoapasaesicHue

3auér

Kadenpa « Xumus 1 XUMUYECKUE TEXHOJIOTUI
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1 IlepeyeHb NJIAHHPYEMBIX Pe3yJabTATOB 00y4eHHsI N0 JUCUUIIMHE (MOAY.JI10), CO-
OTHECEeHHBIX ¢ HHAUKATOPAMH JI0CTHKEHUSI KOMIIeTeHUHH

Tabmmua 1 — KoMnereHIMH 1 HHAUKATOPBI HX TOCTHKECHUS

Kon 1 HaumeHoBaHUEe KOMIIe-
TEHLIUU

HWnunukarops! 10CTH-
JKEHUs

[Tnanupyembie pe3yabTaThl 00yUeHuUs
MO AUCLIMILINHE

ObmenpodeccuoHambHbIE

OIIK-3 CriocobeH npuMeHsThb
COOTBETCTBYOIIUH (PH3HKO-
MaTeMaTU4YECKUH ammnapar,
METO/IBI aHAJIN3a U MOAEITUPO-
BaHUsI, TEOPETUYECKOTO 1 HKC-
NEPUMEHTAIBHOTO HCCIIEO-
BAHUs MPH peLeHnu npodec-
CHOHAJIbHBIX 337144

OIIK-3.1 3naer ¢yH-
JaMEHTAJIbHBIC 3a-
KOHBI IPUPOJIBI, OC-
HOBHBIE (PU3HUECKHE
U MaT€MaTHYECKHE
3aKOHBI

OIIK-3.2 Ymeer
NPUMEHSTh (Pu3nde-
CKHe€ 3aKOHbI U MaTe-
MaTHYECKHE METObI
IUTS PeLIeHUs 3a1a4
TEOPETHYECKOTO U
NPUKJIQTHOTO XapakK-
Tepa

OIIK-3.3 Bnaneer
HaBBIKaAMH HUCIIOJIb-
30BaHUs 3HAHUN PU-
3HUKH U MATEMATUKH
NIPU pELIEHAN TIpaK-
THYECKHUX 3aa4

3HaeT OCHOBHEIE 3aKOHBI U IIOHSITUS
o01ieit XuMuu, XUMUIECKON TEPMOJIH-
HaMHUKH U KHHETUKH, TPOLECCOB T~
poNM3a, BAEKTPOJIU3A, SJIEKTPOXUMU-
YECKOU KOPPO3UHU.

Ymeer paboTaTh ¢ IEPUOTUUECKOM
CHCTEMO XMMHYECKHUX 3JIEMEHTOB

JA . Menpneneea; Tabnunen pacTBo-
PHUMOCTH KUCJIOT, OCHOBAHUH U COJIEH;
pelIaTh pacyeTHbIE U SKCIIEPUMEH-
TaJIbHBIC 33]1a4H; AHATM3UPOBATh
ypaBHEHHs MPOTEKAIOLINX XUMUYe-
CKHX PEaKLUM.

Bnapgeer meTomamu aHaim3a mnmpouec-
COB XHUMHUYECKOI TEPMOAUHAMUKH,
KHHCTUKHU, THUAPOJIN3A, SJICKTPOJIN3aA.

Tabmua 2 — IacnopT GoHa OLIEHOUHBIX CPENCTB

3aKOHbI XUMHHU

2. CtpoeHue BelecTBa

3. OcHOBHbIE 3aKOHOMEp-
HOCTH XUMHYECKHUX pe-
aKLun

4. PacTBOpHI U ApyTHE
JUCIIEPCHBIE CUCTEMBI

5. DIIeKTPOXUMUYECKUE
MPOLIECCHI

oora

pabora Ne 2, 3

2. IlpakTtuyeckas
pabora Ne 2

3. Konrponbhnas pa-

KonTtposanpyembie dopmupye- HaumeHnoBanmue
pasaensl (TeMbl) Masi KOMIIe- OLICHOYHOI 0 Iloka3aTenn oneHKH
AUCIUILIHHBI TeHIHS CpeacTBa
1. OcHOBHBIE OHATHUS U OIIK-3 1. JlaboparopHas 1. Brimonnenue nabo-

pabor,
HaJINYHeE 3aMHCEN B JIa-

PaTOPHBIX

O0paToOpHOM XKypHAJIE,
YCTHBIN OIIPOC MO TEME
2. BrINoJHEHUE Npak-

THYECKUX  3a/JaHui,
HaJIU4U€  KOHCIIEKTa
0 TEME

3. Kontponpnas

paboTta MPOBOAUTCS B
4yacel BHEAyJUTOPHOU
OObyuaromu-

paboThL
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ecsi MOJyd4aroT 3ajaa-
HUS ISl [IPOBEPKHU
YCBOEHUsI  MPONIEH-
Horo marepuaina. Oue-
HUBAeTCsl  IpaBUJIb-

HOCTBb PCIICHMUA.

2 MeToauuecKne MATEPHAJbI, ONPeAe/SIOIIHe MPOUeaYPbl OLeHUBAHHUS 3HAHHUIA,
YMeHHH, HABBIKOB U (HJIH) ONBITA AeATeJIbHOCTH, XapaKTepu3yoilne npouecc (popMupona-
HHA KOMIETEeHHH

Metonuyeckue MaTepHasbl, ONpPEeNeNIOLINe MPOLEeayphbl OLEHUBAHUS 3HAHUH, YMEHHIA,
HaBBbIKOB U (WJIM) OMbITA JESITEIbHOCTH, MPEACTABICHBI B BUE TEXHOJOTHUECKON KapThl JHCLIHU-
TUIMHBI (Tabnuna 3).

Tabmmua 3 — TexHONMOTHUECKAas KapTa

Haumenoanue | Cpoku HIxana Kputepuu ounenuBanus
OLICHOYHOI0 BBINOJIHE- | OLIeHHUBA-
cpeacTBa HUA HHUSA
1 cemectp

IIpomexyTounas arrectauus B popme «3auer»

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

pabora NENBHO * 2 paGorsl | J1a0OpaTOpHOro kypHana - 2 Gawnios/pabora,
yCTHas 3amura (1o Bonpocam) 6 0aos.

OuennBaeTcst BlIaIeHHE MaTEPUAIIOM, €ro CH-
CTEMHOE OCBOCHHE, CIIOCOOHOCTDb MPUMEHSITh
HYXHbBIC 3HAHUWS, HABBIKU U YMCHUA IPU aHA-
JH3e MPOOJIEMHBIX CUTYAIHA.

KontpomnbHas 16 nenenst | 100 6amnos | IIpasunbHOe pernenne 3ana4d (20 H6amios/3a-
pabora na4a). baniel yMEeHbIIAI0TCS TPOTIOPLIMOHATBHO
MPOLEHTY NMPAaBUIBHOCTH PEIICHUS.

HUTOI'O: - 120 Gan- |-
JIOB

Kpurtepun oueHkn pe3yibTaToB 00y4eHHUs M0 JHCHHUILIMHE:
IToporoselii (MUHUMAJIBPHBIN) YPOBEHB JJIsI aTTeCTanu B opme 3adera — 75 % OoT Makcu-
MaJIbHO BO3MOKHOH CyMMBI OaJijioB
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3 TunoBble KOHTPOJIbHbIE 32JaHHS HJIH HHbIEe MATEPHAJIbI, HEO0XOAUMBIE 115l
OLIeHKH 3HAHHMH, YMeHMil, HABBIKOB U (HJIM) ONBITA JeSITeJIbHOCTH, XapAKTEePHU3YIOLIHe NPOo-
necc (pOpMHPOBAHHUSI KOMIIETEHIHII B X0/le 0CBOeHHSsI 00pPa30BaTeIbHOM NPOrpaMMBbl

3.1 3apanus A5 TeKylero KOHTPOJIsI YCIIeBAeMOCTH

KonTtpoabnas padora
Bapuant Nel

1. OmpenenuTe KONMUYECTBO BEIECTBA SKBUBAJICHTa U MOJSIPHYIO MacCy 3KBHUBAIEHTOB (oc-
dopa, kuciaopoaa u 6poma B coequHenusx PHi, H>O, HBr.

2. Hanmmmure 351eKTpOHHbIE (POPMYJIBI AaTOMOB 3JIEMEHTOB € TIOPSIIKOBBIMU HOMepaMu 9 u 28.
Ilokaxxute pacnpeneneHue 3J€MEHTOB 3TUX aTOMOB MO KBAHTOBBIM suelkam. K kakomy siek-
TPOHHOMY CE€MENCTBY OTHOCUTCS KaX/IbIil U3 3THUX BJIEMEHTOB?

3. Ucxons u3 MonoKeHns FTepMaHus U TEXHENHsI B IEPUOIUYECKON crcTeMe, COCTaBbTe (hop-
MYJIbl METa- U OPTOre€PMAaHUEBON KUCIOT, U OKCHJA TEXHELMs], OTBEHAKOLINE UX BBICIIEN CTENEHU
okucnenus. M3o0pasure Gopmynbl STUX COSAMHEHUH rpadUIecKH.

4. BelunucanTe KOJIMYECTBO TEIUIOThL, KOTOPOE BBIAENUTCS NMpU BoccTaHoBIeHNH FeoO3 meran-
JUYECKUM AJFOMUHUEM, eCiTi Obu1o momy4eHo 335,1 r skenesa.

5. Beruuciure ﬂ.Gzogg CHENYFOLIMX PEAKIIHIA:

A) 2NaF ) + Clag) = 2NaCl) + Fom

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

MOo3kHO 1 Oy 4T (GTOP MO peakuun (a) U BoccTaHoBUTh PbO2 imHKOM 10 peakmuu (0).

6. OkucneHune cepbl U €€ TUOKCUAA MPOTEKAET N0 YPABHEHHUSIM:

a) Sy + 02 = SO2);

6) 2802 + 02 = 2SO3(p).

Kak M3MEHHTCS] CKOPOCTh 3THX PEaKLUH, ecin 0ObeMbl K&KIOH 13 CUCTEM YMEHBIIUTD B Ye-
ThIpe pasa?

7. BpruucnuTe MOJSIPHYIO KOHLIEHTPALMIO U MOJISIPHYHO KOHLIEHTpaLuio skBuBajieHTa 20%-
HOTO PACTBOpA XJIOPHAA KaNbIUs MIOTHOCTBIO 1,178 r/ev’.

8. CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYJIIPHOE Y PaBHEHMsI THAPOJIN3A, IPOUCXOSALIEr0
npu cMermmBanuu pactBopo K2S n CrClz. Kaxknas u3 B3sSTBIX COJIeH rUAPOIN3YeTCsl HE0OpaTUMO
710 KOHIA ¢ 00pa30BaHUEM COOTBETCTBYIOIIIMX OCHOBAHUS M KMCJIOTHL.

Bapuant Ne2

1. Peakuyu BBIpa’KarOTCA CXEMAMHU:

P+HIO; + H20 = H3PO4 + HI
HzS + Clz + H20 = H2SO4 + HCI

CocraBbTe 3JEKTPOHHBIE ypaBHEHHUS. PaccraBbTe KOI((UIMEHTH B YPABHEHUSAX PEAKLIHM.
JInist KaXKIOH peakiiy yKaKUTE, KAKOe BEIECTBO SIBIISIETCS OKUCIIUTENEM, KAKO€ — BOCCTAHOBH-
TEJIeM, KAKO€ BEIIECTBO OKUCIIAETCS, KAKOE — BOCCTAHABJIMBACTCS.

2. YBEIUUUTCSI, yMEHBIIUTCS TN OCTaHeTCst 0€3 M3MEHEHHUST Macca [IMHKOBOH TUIACTHHKH TIPU
B3aumozeiicTeuu ee ¢ pacropamu: a) CuSO4; 6) MgSOy; B) Pb(NO3).? [Touemy? CocraBbTe 31eK-
TPOHHBIE I MOJIEKYJIIPHbIC YPABHEHUSI COOTBETCTBYIOIINX PEAKIIUH.

3. CocraBbTe CXeMy rajbBaHHYE€CKOIO 3JIEMEHTA, B OCHOBE KOTOPOTO JIEKHUT PEAKIHS, IPOTe-
Karow1ast 1o ypaBHEHHIO

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

HanumuTe 3neKTpOHHBIE YPaBHEHHsI aHOIHOTO M KaTOAHOro mponecco. Bemuciure 3/1C

sToro snementa, ecnu [Ni2*] = 0,01 mouns/n, [Pb*"] = 0,0001 mons/n. Otser: 0,064 B.
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4. Kakue conu o0yCiaBIMBarOT KECTKOCTh MPUPOAHOH BoabI? Kakyro jKeCTKOCTb BOJBI Ha3bl-
BalOT KapOoHaTHOH, HekapOoHaTHOW? Kak MOXHO ycTpaHuTh KapOOHATHYIO, HEKapOOHATHYIO
»kecTKocTh? Hanuimure ypaBHEHUS COOTBETCTBYIOIIUX pPEAKLIUM.

5. ITonuMepoM Kakoro HeNpeAeabHOro YIiieBoA0pO/ia SIBJISIeTCs HaTy palibHbIi kayuyk? Hamu-
IIUTE CTPYKTYPHYIO GOpMyJITy 3TOro yriaesogopoaa. Kak Ha3pIBarOT Mmporecc mpeBpameHus Kay-
yyka B pe3uHy? UeM 1o CTpOEHUIO U CBOICTBAM pa3nyaroTCs KaydyK U pe3nHa’?

Bapuant 3
1. BoccTraHoBIIEHHE OMHOTO U3 OKCUIOB JKEJIe3a UOET 110 CXEME:

Fe304) + Si) — Few) + SiO2(x). Bo3MOXKeH J1v 3TOT MpoLecc Mpu CTaHAAPTHBIX yCioBusix? OTBeT
MOATBEPANTL PACUETOM.

A H0s, kJ>x/MOIB S%208, JIk/MOND
FesOu4w - 11177 151,46
Si) - 18,82
Few - 27
Si02¢0 -859.,4 40
1) -601,1;2) 712,8,; 3) -599,73; 4) -7772,8.
2. IIpu cmemmBanuy 2 MOJb BemecTBa A ¢ 2 MOJIb BelecTBa B B HEKOTOpOM 0OBeMe K MO-

. —
MEHTY HACTYILUICHUS paBHOBeCHsI B 00paTuMoii cucteme 2A + 2B €4— 4] o6paszosanock 1,6 MoJb

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 6pua nodasneHa coib (NH4)2CO3. OTBeT MOATBEPAUTH PACYETOM.

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

4. I'upponusy nmoaBepraroTcs CoJu

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

(04 HBr = 0.899; 04 H2CO3 =10.0017, (04 Ca(OH)2=0.78.

VYka3aTb NPaBUJIBbHBII OTBET YPABHEHUS PEAKLIMY TUAPOIIN3A.

1) ZnCl; + H20 — ZnOHCI + HCl  pH=17,
2) Cs2C0O3 + H2O — CsOH + H2CO3 pH> 7,
3) FeBr; + H2O — FeOHBr; + HBr  pH<7;
4) CaBr2 + H2O — CaOHBr+ HBr pH>7.

YeMy paBHA SKBUBAJIEHTHAS MAcCa CEPbl B COEIMHEHMSIX
. NazS0;3; 2. Cra(SO4)3; 3. (NH4)2S; 4. HaS.
) 16 2) 53 3) 8 4 8

OTBeT NoATBEPAUTD PACUETOM.
Bapmnanrt 4

1. HmeercaI'D Sn 107 r-mon/n Sn™? // [H] = 107 r-non/n /Ha, Pt
Yemy paBna sennunna JJ(C TaKOF(I snemeHTa? OTBET MOATBEPAUTH PACUETOM.
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1) 0,1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.
2. VYkazaTh NpaBUIIbHBIN OTBET JJIs IPOLIECCOB Ha dJIeKTpoaax npu padore ['D u3 Bompoca No
1

1) SnA(-):Sn?-2 é — Sn**
Pt Hy K (+) - 220 +2 € — Hy + 200"
2)  SnA(-):Sn’-2 e —sn”
Pt H K (+) - 2H +2 € — H
3) PLH2A(-):2H0-4 € — 0s + 4H'
SnK(+):Sn+2+2é — Sn
4  PLHA() 2H +2e —H,

SnK(+):Sn-2 € — Sn'?

3. [Touemy aTMocdepHas KOPPO3Us SIBISIETCS SIEKTPOXUMHUYECKOH KOPPO3UEH MEeTaoB?

1) Tak xak MeTann koHTakTUpyeT ¢ napamu H2O Bo3ayxa,

2) Tak kak MeTaJ KOHTAKTUPYET ¢ KUCIOPOAOM BO3yXa,

3) Tax Kak MeTaJT KOHTAKTHPYET C 3JIEKTPOIUTOM 00pa30BaHHBIM NPU B3aUMOICHCTBUH yT-
JIGKHCJIOTO Ta3a C BJIArou;

4) Tak kak MeTaju1 KOHTAKTUPYET C OKUCIUTENIEM U SJIEKTPOIUTOM.

4. Wznemmne u3 Ti ¢ 3akyenkoil U3 NMacCUBUPOBAHHOHN CTAJIM, HAXOOUTCS B MOPCKOW BOZE.

Eri'%1i = +0,10B; Ere re = +0,17B. YKa3aTh IPaBUIbHEIA OTBET 3JIEKTPOIHBIX IPOIECCOB.
) TIAQ) TioTiti2e
FeK (+): 05 +4 € +2H;0 — 408"
) TIAGM)TioTit+2e
FeK (+) 2H +2 € — Hy
3)  FeA(-):Fe—Fe?+2 e
TiK (+): 02 +4 € + 2H:0 — 40H-
4) FeA(-):Fe—Fe?+2 e
TiK(H):2H +2 € — H,

5. Uznemne u3 Ti ¢ 3akienkodl U3 MacCHBHUPOBAHHOM ctanu, Haxomutcst B pactsope LiCl.
Eri'?1i = -1,63B; Ere'?re = -0,35B. Yka3aTh NpaBUIbHBIHA OTBET 3MEKTPOIHBIX MPOLECCOB.
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1) TiA(-):Ti—>Ti+2+2.;
FeK(+):2H*+2.;—>H2
2) TiA(-):Ti—>Ti+2+2.;
FeK(+):02+4.;+2H20—>40H-
3) FeA(-):Fe—>Fe*2+2.;
TiK(+):2H*+2é—>H2
4) FeA(-):Fe—>Fe*2+2;

TiK (+): O2+4 € +2H,0 — 40H

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

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

3) B mopckoii, Tak kak 3/1C nmeet Oosnblee 3HAaUECHUE.

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

OtBer NMOATBEPANUTE PCILICHUECM.

7. PaccraButh kK03(pPHULHEHTHI METOIOM 3JIEKTPOHHOrO OanaHca:
K2Cr207 + HCl — KC1 + CrCl3 + Clz + H20. Ykazate cymmapHoe 3HaueHue kodhdunmnenra as
MPaBOM YacTu:

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

OTBeT NoATBEPAUTD PELICHUEM.

8. VYKa3aTh NPaBHIIbHBINA OTBET M7 okucanrens U3 BOMPOCca Ne 6 (OTBET MOATBEPAUTD PELICHUEM)
1) 147, 2) 35,5 3) 17,75, 4) 49.



