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1 BBeaenue

PaGouas nporpamma u QoHJ OIIEHOYHBIX CPEICTB TUCHUIUIUHBI «XUMHUS COCTABJICHbI B
COOTBETCTBUH C TpeOOBaHUAMHU (heZepalbHOTO TOCyJApPCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAAp-
Ta, YTBEPXKACHHOTO NpukazoM MuHoopHayku Poccutickoii @eneparuu ot 12.08.2020 Ne 978, u
OCHOBHOU MpoQeCCHOHATBHON 00pa30BaTeIbHON MPOrpaMMbl MOATOTOBKH «KamacTp HEIBYIKHU-
MOCTH» 110 HaIpaBJIeHUIO MOAroToBKH «21.03.02 3emiieycTpoHCTBO U KaJacTphI».

3agaun
TTJIMHBI

JUCHu-

HaXOI[I/ITB ONTUMAJILHBIC YCIIOBHA AJIA HNPOTCKAaHUSA XUMHUYCCKUX IMMPOLEC-
COB; OIMKUCBIBATh XUMHU3M OCHOBHBIX XUMHWYCCKUX MMIPOLCCCOB; OBJIAACTD
npueMaM U METOJUKaMHU PCIICHUA KOHKPETHRIX 3aa4 U3 pa3JIMYHbIX pas3-
JACJIOB XUMUH,; BBIABJIATH B3AUMOCBA3HU MCKAY OTACIIBHBIMU XUMHWYCCKUMHA
mponeccamMu.

OcHOBHBIE pa3je-
nel |/ Tembl mucC-
LUTUTMHBI

TexHuka 0€30MacHOCTH, OXpaHa Tpyaa
OcHOBHbBIE TOHATHS U 3aKOHBI XUMUU
Crtpoenue BemiecTna

OcHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKUX PEAKITHA,
PacTtBOpBI M Apyrue nucnepcHbIE CUCTEMBI
DIEKTPOXUMHUECKHUE TPOIECCHI
DNIEMEHTHI KAYeCTBEHHOT'O U KOJIMYECTBEHHOT'O aHAIIN3a
BbicokOMOJIEKYIISIpHBIE COCTUHEHHUS
[TIpomexxyTouHast arrecTanus

2 IlepeveHb NJIAHMPYEMBbIX Pe3YJIbTATOB 00y4YeHUsI N0 TUCIUIIUHE (MOAYJIIO), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM 10CTHKEHUSI KOMIIeTeH N

[Ipouiecc n3ydeHHs] AUCHUILTUHBI «XUMUS» HAMpaBlieH Ha (OPMUPOBAHUE CIETYIOUINX
komrieteHmii B cootBeTcTBUU ¢ ®I'OC BO u ocHOBHOI 00Opa3zoBarenbHOM mporpammoit (Tad-

awma 1):

Tabmauna 1 — KomneTeHIMy U MHIAUKATOPBI UX JOCTHIKEHUS

Kon n HamMeHOBaHUe KOMIIE-
TEHIINHU

I/IHI[I/IKaTOpLI JOCTHIKEC-
HUA

[Tnanupyemsble pe3yiabTaThl 00yde-
HUS N0 JUCLUILINHE

O6menpodeccuoHaabHbIE

OIIK-1 CnocoGeH pemaTh
3a1auu mpodeccuoHaTbHON
JEATEILHOCTH, IPUMEHSIS Me-
TOJIBI MOJICTUPOBAHUS, MaTe-
MaTHYeCKOTO aHaJIN3a, eCTe-
CTBEHHOHAY4YHBIE U OOIICHH-
JKEHEPHBIC 3HAHUSI

OIIK-1.1 3naer ¢pynna-
MEHTAaJIbHBIE 3aKOHBI
MIPUPO/IbI, OCHOBHBIE (H-
3UYEeCKHe U MaTeMaTuye-
CKHUE 3aKOHBI

OIIK-1.2 YmeeT npume-
HATH (PU3HYECKUE 3aKO0-
HBI U MaTeMaTUYEeCKHe
METObI JUTSl peILICHHS
3a71a4 TEOPETHYECKOTO 1
MIPUKIIAJHOTO XapakTepa

3HAeT OCHOBHBIE 3aKOHBI U MOHATHUSA
oOuieil XMMHH, XUMUYECKON TepMo-
JUHAMHUKU U KUHETUKH, MPOILIECCOB
TUAPOJIN3A, JIEKTPOIU3a, 3JIEKTPO-
XAMHUYECKOW KOPPO3HH.

YMmeeT paboTaTh € MEPUOIUYECKON
CHUCTEMON XUMHUYECKHUX DIJIEMEHTOB
J.1. MenneneeBa;, tabnuieit pac-
TBOPUMOCTH KUCJIOT, OCHOBAaHUU H
COJIEH; pellaTh PacyETHbIE U DKCIIe-
pUMEHTaJIbHbIE 3aJla4M; aHAJIU3UPO-
BaTh yPaBHEHHS IMPOTEKAIONMINX XH-
MHYECKUX PEAKIUH.




OIIK-1.3 Brnaneer HaBbI- | Brageer MeTonamu aHanusa mpo-

KaMH MCIOJIb30BaHUs L[ECCOB XMMUYECKON TEPMOINHAMH-
3HaHUH QU3MKK U MaTe- | KM, KHHETUKH, THPOJIN3A, SJEKTPO-
MAaTHKU IIPU pELICHUU amM3a.

IIPAaKTUYCCKUX 3aaa4d

3 MecTo AMCHHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JucuunnuHa «Xumus» usydaercsa Ha 1 kypce, 1 cemectpe.

JucuumiuHa BXOAUT B coctaB Oioka 1 «/lucturummeel (MOAYNIH)» U OTHOCUTCS K 0a30-
BOM YacTH.

3HaHMs, YMEHHUS W HaBBIKH, C(HOPMHUPOBAHHBIC MPU M3YUYCHUU IUCHUTUTMHBI «XUMUS»,
OynyT BocTpeOOBaHBI MPU WM3YHYEHUU MOCIENYIOMUX JucHuiuinH: «Dusmuka», «CtpoutenabHoe
nenoy, «be3onacHoCTh )KU3HEIEATETLHOCTI.

JuctunnnHa «XUMHs» B paMKaX BOCIUTATEIbLHON paboThl HampaBjieHa Ha GOpMUPOBa-
HUE Yy OOYYaroIIMXCsl aKTUBHOM IpakJIaHCKOM MO3UIIMU, YBAKEHUSI K IpaBaM U CBOOOaM 4esio-
BEKa, 3HAHUS MPABOBBIX OCHOB U 3aKOHOB, BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHUS
apryMEHTHPOBATh, CAMOCTOSTEIBHO MEBICIUTh, PAa3BUBAET TBOPYECTBO, MPO(HECCHOHATLHBIC
YMEHUSI WIA TBOPYECKU PA3BUTON JIMYHOCTU, CUCTEMbl OCO3HAHHBIX 3HAHMI, OTBETCTBEHHOCTH
3a BBIMOJHEHUE y4eOHO-TIPOU3BOICTBEHHBIX 3aJJaHUN U T.JI.

4 O0beM AUCHHUILIMHBI (MOYJIsl) B 32a4€THBIX eJUHUIIAX C YKA3aHHEM KOJIUYeCTBa
aKaJeMHYeCKHX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4alommXxcs ¢ npenoaaBa-
TesieM (110 BHAaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSATEIbHYIO Pa00Ty 00yUYaromuxcst

OO6mast TpymoeMKocTh (00BEM) IUCHHUIUIMHBI cocTaBiaseT 3 3.e., 108 akax. dac.
Pacnipenenenne o6beMa AUCHUILIUHBL (MOIYJS) MO BUJAM YYeOHBIX 3aHATUH MpECTaB-
JIeHO B Tabmurle 2.

Tabmuna 2 — O6beM TUCHUTUTHHBI (MOYIISI) IO BUIaM YYeOHBIX 3aHIATHH

O0BEM TUCIIAILINHEBL Bcero akagemu-
YeCKHUX YacOB

OO6m1ast Tpy10€MKOCTh TACIUTLITAHBI 108

KonrakTHasi ayguropHasi pa6oTa o0y4yaroluxcs ¢ npenojaasaresieM (1o 48
BH/JaM Y4eOHBIX 3aHATHIi), BCEr0

B ToM uncie:

3aHAITHUSA JIEKIIMOHHOTO THUNA (JEKUWU U WHble y4eOHbIe 3aHATHUSA, Mpery- 16
CMaTpHBAIOIIUE MTPEUMYILECTBEHHYIO Iepeauy yueOHoH MHpOpMaLuu 1e-
JaroruyecKuMu pabOTHUKAMH )

3aHSITUSI CEMHHAPCKOI0 THUMA (CEMUHAphI, MPAKTUUYECKHUE 3aHATHS, MpaK- 32
THUKYMBI, JTJabopaTopHbIe PabOThl, KOJUIOKBUYMBI M MHbIE aHAJOTHYHBIE 3a-
HSATHS)

CamocrosiTesibHas padoTa 00y4alOIMXCsl M KOHTaKTHas padora, BKIIO- 60
Yaromasi TPYMNIOBBIE KOHCYJIbTAIIMH, WHIAWBHAYAIbHYIO paboTy oOydaro-
muxcs € nperunoaaBaTCiIaMu (B TOM YHCJIC MHAWBUAYAJIIbHBIC KOHCYJIbTAa-




IIUH); B3aUMOJICHCTBHE B AJIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON

cpene By3a

[IpomexxyTounas arrectanus oOydarommuxcs — 3a4€r

5 Coaepskanue TMCUMILTHHBI (MOYJIs1), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3jesiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCcTBa aKaJeMHYeCKHX YacoB M BH/I0B Y4eOHOI

padoThI

Ta6ymmma 3 — CTpykTypa B cofiep)KaHUe TUCITUTIIUHBI (MOTYJIs)

HaumeHnoBanue pasenoB, TeM U
COZIepKaHKUEe MaTepuaa

Bunet yue6HOM paboThI, BKIIOYAs CAMOCTOSTENbHYIO pabo-

Ty 00y4aromuXCcst U TPYJOEMKOCTD (B yacax)

KonTakTtHas pabota npenoaasarens ¢ ooyqaromm- | CPC
MHCS
Jlexuuu | Cemunapckue (npak- | JlaboparopHsie
TUYCCKUE 3aHATHS) 3aHATHS
TexHuka 6e30MacHOCTH, OXpaHa TPyaa
TexHuka 0€30NMaCHOCTH, OXpaHa 2
Tpyaa
OcHOBHbIE MOHATHA U 3aKOHBI XUMHH
OCHOBHbIC IOHATHS U 3aKOHBI 2 2 2 10
XUMHUH
CTpoeHne BenecTBa
CTpoenne BemecTa 2 2 2 10
OcHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHU-YeCKHUX peaKkuuii
OcHOBHBIE 3aKOHOMEPHOCTH 3 3 2 10
NMPOTEKAHUSI XUMHYECKHX pe-
aKnui
PacTBOpBI U Ipyrue TucrnepcHbie CHCTEMBI
PacTBOpHBI M Apyrue gucnepc- 2 2 2 10
HbI€ CHCTEMbI
DJIEKTPOXUMHUYECKHE MPOIECCHI
DJIEKTPOXUMHYECKHE MPOLecChI 3 3 2 8
DJIeMeHTHI KA4eCTBEHHOI0 U KOJHYEeCTBEHHOI'0 AHAIN3A
9JIeMeHTBI KAa4eCTBEHHOT 0 B 2 2 2 6

KOJIUYE€CTBCHHOI'O aHAJIN3Aa

Bbicokomosieky IsipHbIe COeINHEHUS




BbicokoMoseKyIsIpHbIE COeTH- 2 2 2 6
HeHUsl

HpOMe)KyTO'lHaﬂ aTTrecranus

HUTOI'O no aucuumniimmne 16 16 16 60

6 BHeaynuTopHasi caMoCTOSITeIbHAS padoTa 00y4aroUUXCs MO JUCHUILINHE (MOY-
JI10)

[Ipy maHUPOBaHUU CAMOCTOSITENILHON pa0OThI CTYIEHTY PEKOMEHIYETCSI PYKOBOJICTBO-
BaThCs CICIYIONIMM PACIPEIC/ICHUEM YacOB Ha CAMOCTOSTEIbHYI0 paboTy (Tabsuma 4):

Tabuuia 4 — PekoMeH 1yeMoe pacipeiejiCHUe YaCOB Ha CAMOCTOSITEIIbHYIO PaboTy

KoMnoHeHTBI caMOCTOATEIbHOI PadoThI KosunyecTBO 4acoB
N3yueHune TeopeTnyecKuX pa3aeiaoB IUCUUTLITUHbI 20
BrimonHeHue oTyeTa M MOArOTOBKA K 3amiuTe J1ad.pad. 28
Brimonnenne ordera M MOArOoTOBKA K 3amute PI'P 12

7 OueHoOYHBIE CPeACTBA /sl IPOBEeHUs TEKYIEro KOHTPOJISA M TPOMEKYTOUHOI
arrecTauuy 00y4aroIMXcs M0 AMCHHUILINHE (MO1YJII0)

q)OHI[ OLCHOYHBIX CPEACTB IJIA MPOBCACHUA TCKYLICTO KOHTPOJI YCIIEBAEMOCTU U IIPO-
MEXXYTOUHOM aTTectanuu npeacrasieH B [Ipunoxenun 1.

IToHBI KOMILJIEKT KOHTPOJIbHBIX 3aﬂaHI/II71 HJIM MHBIX MaTCpHajioB, HGO6XO)II/IMI)IX JIIsL
OLIEHUBAHMsI PE3yIbTAaTOB O0YyUEHHs MO AUCLUIUIMHE (MOAYIIO), MPaKTHKE XpaHUTCS Ha Kaden-
pe-pazpaboTurke B OyMa>kHOM M 3JIEKTPOHHOM BHJIE.

8 YueOHO-MeTOAMYECKOE U HH(OPMALIMOHHOE 00ecTiedeH e JUCHUTLINHBI (MOTYJIs1)

8.1 OcHoBHas quTEpaTYpa

1. Axwmeros, H.C. Obmas u Heopranuueckast Xumus : yueOHuk Juist By3os / H. C. Ax-
METOB. - 5-€ u31., ucrp., 4-e usa., ucnp. - M.: Beicmas mkona: Axagemus, 2003; 2001; 1998. -
744c. 533K3

2. T'mmuka, HJL. OOmas xumwus : y4eOHuk s By3oB / H. JI. I'mmuka; mox pen.
B.A.ITonikoBa, A.B.baOkoBa. - 18 -e u3n., nepepad. u gorm., 17-e u3a., mepepad. u jom. - M.:
FOpaiit, 2011. - 886¢. 3983k3

3. T'munxa, H.JI. 3amaun n ynpaxHenus no oomeit xumuu / H.JI. I'nmuaKka. —m31. crep.-
M.: KnoPyec, 2011. — 240c.

4. ®ponos, B.B. Xumus : yuedHOoe mocodue st By30B / B. B. ®ponos. - 3-e m3x., ne-
pepad. u jor. - M.: Beicias mkona, 1986. - 543c¢. u3-23k3 a6-653k3

5. Endumos, B.1. OcHoBBI 00111e#1 XUMUHN [ DIEKTPOHHBIN pecypc] : yueOHoe moco-0ue
/ B.W. Endumos, 2-¢ uzn. - M.: HUI] UHOPA-M, 2015. - 256 c. - ISBN 978-5-16-010066-1. —
TekcT : anekTpoHHBIA // DnekTpoHHO-OMOMMoTeyHast cucremMa ZNANIUM.COM : [caiiT]. —
URL: https://znanium.com/catalog/document?id=372542 (nara oOpamenus: 12.06.2021). —
PesxuM moctyna: Uit aBTOPHU3UP. TOJIb30BaTeNeH.

8.2 JlonosiHuTEIbHAS JIUTEpaTypa
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1. Koposun, H.B. O6mas xumus : yueOHuK s cryaenTos By30B / H. B. Koposus. - 9-
e u3., mepepad. - M.: Beicmias mkona, 2007; 2004, 2000; 1998. - 557c. 31 »x3

2. VYrai, S.A. O0mas u HeopraHuveckas XuMus : ydeOHUK Jutst By30B / S. A. VYraii. -
4-e u3., crep. - M.: Beiciias mikona, 2004; 2002; 2000; 1997. - 528c. 973k3

8.3 MeToanyeckue yKa3aHus VISl CTYJ€HTOB 10 OCBOEHHUIO TMCIUTLIHHBI

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

2. KowmmnekcHble coenmuuenus: Meroauueckue ykazanus /Coct. B.B. Temem. — Kom-
comonbsck-Ha-Amype: TOYBIIO «KHAT'TY», 2003. — 8 c.

3. CKOpOCTh XMMHUYECKHUX peakLui. XMMHUECKOE PaBHOBECHE.: METOJMYECKHUE yKa3a-
HUS K JabopaTopHO# paboTe mo Kypey «O0mmas u Heopranndeckas xumus» / coct. : H.JI. Haza-
penko. — Komcomonbck-Ha-Amype: @I'BOY BITIO «kKHAT'TY», 2015. - 10 c.

4. Karanu3: meroguueckue ykazaHus K jJabopaTopHOH pabore mo kypey «OOmas xu-
musi» / coct. H.JI. Hazapenko. — Komcomounbck-Ha-Amype : ®I'BOY BITO «KHAT'TY», 2015. —
8c.

5. PactBOpsI : METOAMYECKHE YKA3aHUS K BBIMOIHEHUIO JIA0OPATOPHOUN pabOTHI MO Kyp-
cy «O6mas xumus» / coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype: @T'BOY BIIO
«KaAT'TY», 2015, 7 c.

6. JKectkocTh Boabl: MeToauueckue ykaszaHHs K J1a0opaTopHOi pabore mo obmei xu-
muu/ Coct. U.H. 3omorapeB. — Komcomoubck-aa-Amype: [OYBIIO «kKHAT'TY», 2004. - 7 c.

7.  DIEeKTpoJIMTHYECKas JUCCOLMALMA: METOJUUECKUE yKa3aHUus K J1abopaTopHoil pabo-
Te Mo Kypcy «OO0mas u HeopraHnmdeckas xumus» / coct. : B.B. Temem — Komcomonbck-Ha-
Amype: ®I'BOY BIIO «KHAI'TY», 2015. - 9 c.

8. Tmaposms coneit: Meroanueckue ykazanus /Coct. H.B. Pemusosa, H.JI. Hazapenko.
Komcomornsck-na-Amype: TOYBIIO «KHAI'TY», 2008. — 17 c.

9. OKuHCIHTENBHO-BOCCTAHOBHUTEIBHBIE PEAKIINU: METOIMYECKHE YKa3aHUS K BBITIOJIHE-
HUIO Ja0opaTopHOM paboThl 1o Kypcy «Oo6mas xumus» / coct. .M. 3onorapes, H.JI. Hazapen-
ko — Komcomonbck-Ha-Amype : ®I'BOY BIIO «KHAT'TY», 2015. — 10 c.

10. DnexTpoxumuueckas Kopposus MeTayuioB: Meroanyeckue ykazanust / Cocrt. M.H.
3osnorapeB. - Komcomonbck-Ha-Amype: Komcomonbckuii-Ha-AMype rocy1apCTBEHHBIN TEXHU-
yeckuil yausepcuret, 2008. - 12 c.

11. Dnexrponus: Meroauueckue ykazanus /Coct. .M. 3omorapeB. — Komcomombck-Ha-
Amype: TOYBIIO «KHAT'TY», 2003. — 10 c.

12. p — >neMeHThl: METOJMUYECKUE YKa3aHUs K BBIMOJHEHUIO JJaOOpaTOpHOU paboOTHI IO
Kypcy «O06mas u Heopranudeckas xumus» / coct. T.A. Kynukosa. — Komcomonbck-Ha-Amype :
OI'BOY BIIO «KHAT'TY», 2016. — 10 c.

13. d — aneMeHTBI: METOAMYECKHE YKa3aHUs K BBIMOIHEHHIO J1A0OPaTOPHBIX paboOT Mo
Kypcy «O0mas u Heopranundeckas xumus» / coct. T.A. Kynukosa. — Komcomonbck-Ha-AMype :
®I'bOY BIIO «KKHAT'TY», 2011. — 12 c.

14. Opranuyeckue MOJIMMEPHI: METOIUYECKUE YKa3aHUS K BBIITOJIHEHUIO J1a0OpaTOPHBIX
pabot mo kypcy «O6mas xumus» / coct. .M. PemuszoB. — Komcomonbck-Ha-Amype : PT'BOY
BITO «KHAT'TY», 2004. — 11 c.

15. Vka3zaHHble METOIMYECKHE MaTepuajbl TakkKe pa3MEUIeHbl [0  aJpecy:
https://knastu.ru/students/muanpiii KaOUHET.

8.4 CoBpemenHbIe npodeccuoHaTbHbIE 0a3bl JAHHBIX H HHPOPMAIMOHHBIE CIpa-
BOYHbIE CHCTEMbI, HCIIOJIb3yeMble NP OCYLeCTBICHUH 00pa30BaTeIbHOIO Npoiecca 1no
AUCHHUILIMHE

1. Onekrponno-o6ubnuoreunas cucrema ZNANIUM.COM. Jlorosop Ne 4997 »6¢ K3
211 2727000769 270301001 0010 004 6311 244 ot 13 ampens 2021 1. ot 17 anpens 2021 .
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2. DnexktpoHHO-OuOMMoTeuHas cucrema |IPRbooks. Jlunensuonnsiit morosop Ne EIT
44/4 na mpemocTaBlieHHE JOCTYyIMa K AJIEKTPOHHO-OnbOmmoreuHo cucteme [PRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 despans 2021 r.

3. DOnektponHo-6ubamoreunas cuctema eLIBRARY.RU. lorosop Ne EIT 44/3 nHa oxka-
3aHUE YCIyT J0CTyna K AeKTpoHHbIM u3aanusim MK3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 despans 2021 r.

8.5 Ilepeuens pecypcoB HHGPOPMAIHOHHO-TETEKOMMYHUKANIMOHHOH ceTn « AHTep-
HeT», He00XOUMBIX /IJIsl 0CBOCHUS M CIUILIMHBI (MOLYJIs1)

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

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

3. Hayunas snextponnas 6ubimoreka eLIBRARY.RU [Dnekrponnsiii pecypce]. - Pe-
xuM nocryna: http://elibrary.ru, cBodoHbIi.

4. EcrecTBeHHOHAY4HBbIN 00pa3oBaTeNbHbIN MOpTal [DIEKTPOHHBINA pecypc]. - Pexum

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

8.6 JInueH3nonHoe M CBOGOTHO PACTPOCTPAHsAEMOe MPOrPaMMHOe o0ecriedeHue, nc-
M0JIb3yeMoe MPH OCYIIECTBIEHNN 00Pa30BaTe/IbHOTO MPOLecca M0 JTHCHHILTHHE

Tabnuna 5 — [lepeyeHs UCIOIB3yeMOT0 MPOrPaMMHOTO 00eCTIeYSHHUSI

Haumenosanue I10 PexBu3uThI / yCIIOBHS UCTIOIB30BAHUSI

Microsoft Imagine JInuen3nonHbI goroBop AD223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBoOopHas TUIIEH3US, YCIOBUS UCIIOJIH30BAHUS IO CCHUIKE:
https://www.openoffice.org/license.html

9 Opranm.aunOHHO-HenarornquKne yciaoBusi

Opranuzanys 00pa3oBaTeIbHOTO MPOIIEcCca PETJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM M pac-
nucaHueM y4eOHBIX 3aHATUU. SI3pIk 00ydeHus (mpemnonaBaHus) - pycckuil. s Bcex BHAOB
AYJAUTOPHBIX 3aHATUHN aKa)ICMI/ILICCKI/Iﬁ YJacC yCTaHaBJIMBACTCA MMPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Ipu dbopmupoBanuu cBOEH WHAMBHAYyAIbHON 00pa30BaTENbLHON TPaeKTOPUU 00ydaro-
HH/IﬁCSI HMECT IPAaBO Ha MEPE3a4YCT COOTBETCTBYIOINUX JUCHUIIIINH U HpO(i)eCCI/IOHaJ'IBHI:IX Monay-
JIei, OCBOEHHBIX B IIpoIlecce MPEIIIEeCTBYIOUIEr0 00y4YeH s, KOTOPBI 0CBOOOXKIAaeT 00yyJarone-
Trocqa OT HeO6XO)II/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUA.

9.1 Oodpa3oBaTe/bHbIE TEXHOJIOTUH

VY4eOHBIN MpoIecC MPH MPENOJaBaHUH Kypca OCHOBBIBAETCS HA MCIOJIB30BAaHUHU TPaJIU-
[[MOHHBIX, NTHHOBAIIMOHHBIX W WH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaauiuoHn-
Hble 00pa30BaTENIbHbIE TEXHOJIOTUHU MPECTABIECHBI JEKIUIMUA U CEMUHAPCKUMHU (ITPAKTHYECKHU-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTeNbHBIE TEXHOJIOTUU UCTIOIB3YIOTCS B BUJIE IIMPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (opM IMpoBeneHus 3ansatuidl. UndopmanronHsie
o0Opa3oBaTeNbHbIE TEXHOJOTHU PEATU3YIOTCS MyTeM aKTUBHM3AIlMM CAMOCTOSTEIHHOM PabOThI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTeIbHOM Cpeie.



http://ru.wikipedia.org/
http://www.xumuk.ru/
http://elibrary.ru/
http://en.edu.ru/
http://www.openoffice.org/license.html

9.2 3aHAaTHA JeKIHOHHOI0 THIIA

JIeKMOHHBII Kypc MpennoaraeT CUCTEMaTH3HPOBAaHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOr0 IJIaHa.

Ha mepBoii nexium geKTop 0053aH MPeIyNpeanTh CTYICHTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (ydeOHMKaM, yIeOHBIM MOCOOHIM) OyIeT MPOYUTaH KypcC.

JIeKIMOHHBIN Kypc MOJDKEH JaBaTh HaMOONbIINK 00beM MH(OpMAaLUU U 00eCreynBaTh
Oosee rirybokoe MOHUMaHKUE YYeOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BPEMEHH,
4eM 3T0 TpeOyeTcst OONBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIEHOE H3Y4YEHHE MaTepuaia.

9.3 3aHsATHA CEMHUHAPCKOIO THIA

CemuHapcKue 3aHATHS MPEJCTABISIOT COOON JeTaTM3aIMIO JEKIIHOHHOTO TEOPETUIECKO-
ro MaTepuaia, MpOBOIATCS B LIESAX 3aKPEIICHUS Kypca U 0XBAaThIBAIOT BCE OCHOBHBIE PA3/IEIIbl.

OcHoBHO# (hopMOIi NIPOBEJICHHSI CEMHUHAPOB SBISIETCs 00CYXk/IeHHe Haubosee npolieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyalluid B
ayJUTOPHBIX YCIOBHsX. B 00s3aHHOCTH mpernojaBaTess BXOJAAT: OKa3aHHE METOAUYECKOH I10-
MOIIIY ¥ KOHCYJIbTUPOBAHHE CTYJIEHTOB I10 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMUHAPCKHX 3aHATUAX OLEHUBAECTCS 110 CIAEAYIOLIMM KPUTEPHSIM:

- OTBETBI Ha BOIIPOCHI, IIpeIaraeMale IIpernoaBaTeiieM;

- y4acTue B IUCKYCCUSX;

- BBIIIOJIHEHUE NTPOCKTHBIX U UHBIX 3a/1aHUN;

- aCCHUCTUPOBAHUE MPENO0/IaBaTENI0 B IPOBEICHNN 3aHATUH.

OTBeT A0JKeH OBbITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJHOCIIOKHBIM, COIEPIKATh
CCBUJIKU Ha UICTOYHHKH.

JlokJ1agpl ¥ ONIIOHUPOBAHHUE JOKIALOB MPOBEPSIOT CTENEHb BIIAJECHUS TEOPETUUYECKUM
MaTepuajioM, a TaKKe€ KOPPEKTHOCTb U CTPOTOCTh PACCYKACHHM.

OneHuBaHue 3aaHUM, BBIIIOJHEHHBIX Ha CEMMHAPCKOM 3aHSTHM, BXOAUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTeIbHASI Pa00Ta 00YYAKIIUXCH MO TUCHHUIINHE (MOTYJII0)

CamocrodrenbHas paboTa CTYAEHTOB — 3TO IMPOLECC aKTHUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpPETEHUs] CTYJJICHTOM HOBBIX 3HAHUM, YMEHUN 0€3 HENMOCPEICTBEHHOI'O y4acTus Mpernoja-
BaTels, XapaKTepU3YIOIIUICS MPEeIMETHON HampaBlIeHHOCThIO, ((GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3yabTaToOB AEATEIbHOCTH 00Y4aroLIerocs.

[enu camocTosTENbHOM pabOTHI:

- CUCTEMAaTU3alusd U 3aKPCIJICHUC MMOJTYYCHHBIX TCOPECTUICCKUX 3HAaHUH 1 MPAKTUYCCKUX
YMEHMH CTYJIEHTOB;

- yrayOJieHHe U pacuIMpeHre TEOPETUYECKUX 3HAHUM;

- (popMupoBaHUE YMEHHUI HCIIOJIB30BAaTh HOPMATHBHYIO U CIPABOYHYIO JOKYMEHTAIHIO,
CHENUaJIbHYIO JIUTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYJICHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hOopMHUPOBAHHE CAMOCTOATEIBHOCTH MBIIIJICHUS, TBOPUECKON MHUIIMATHBBI, CIOCOOHO-
CTeH K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpPEaIU3alluu;

- pa3BUTHE UCCIIEAOBATEIBCKUX YMEHUHN U aKaJJIEMUUYECKUX HaBBIKOB.

CamocrosiTenbHast paboTa MOXKET OCYLIECTBISTHCS MHIMBUIYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBHCHUMOCTH OT I1eJIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMAaTHKH.

TexHonorus opraHu3alnuy caMOCTOATEIbHOW pabOThI CTYIEHTOB BKIIIOUAET HCIOJIb30Ba-
HHUE NH(POPMALIMOHHBIX U MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCHUTETA.



10

KoHTponb pe3ynbTaToB BHEAYIUTOPHOH CaMOCTOSITEIbHOH pabOTHI CTYIEHTOB MOXKET
NPOXOJIUTH B MMCbMEHHOM, YCTHON WIJIM CMELIaHHOH (hopme.

CTyneHTbl JOJDKHBI MOIXOAMTH K CAMOCTOSTENbHOW padoTe Kak K HauBaKHEHIIEMY
CPEACTBY 3aKpEIJICHUS W PA3BUTUS TEOPETUYECKHX 3HAHHM, BHIPAOOTKE €IUHCTBA B3IJISIOB HA
OTJeJIbHBIE BOIIPOCHI Kypca, IpUOOpETEeHHs OIpeIeIEHHbIX HABBIKOB U HCIIOJIb30BaHUs IIpodec-
CHOHAJIbHOW JIMTEPATYpHI.

9.5 MeToauuecKkue YKa3aHus AJisd oﬁyqammnxcﬂ M0 OCBOCHHUIO JHUCHHUITJINHBI

ITpu n3ydeHuun AUCHUILIMHBI 00yYaroIUMCs 11eJIeCO00Pa3HO BBINOJIHATh CIEAYIOIINE pe-
KOMEH/IallUHU:

1. I3y4yeHune yueOHON AUCIUILIMHBI JOJDKHO BECTUCh CUCTEMAaTHUYECKH.

2. Ilocne u3y4eHus Kakoro-nmmoo paszzesna 1o yueOHHMKY MM KOHCIEKTHBIM MaTephaiam
PEKOMEHYETCs 110 IaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEACICHUS, TOHATHS pas3zc-
na.

3. Ocoboe BHUMaHKE CIEAYEeT yACTUTh BHITOJTHEHUIO OTYETOB IO MPAKTHUECKUM 3aHSITH-
SM M UHAMBHIyalbHbIM KOMIUIEKCHBIM 33J[aHUSM Ha CAaMOCTOSTENIbHYIO paloTy.

4. Bcs TemaTuKa BOIPOCOB, U3Y4aE€MbIX CaMOCTOSITENBHO, 33Ja€TCs Ha JIEKLUUSIX IPero-
naBartesneM. M jke 1aroTcs MCTOYHHMKY (B NEPBYIO ouepe/ib BHOBb U3/JaHHbIE B MEPHOAMYECKON
Hay4yHOMU JuTepaType) uist oJiee 1eTalbHOI0 IOHUMAaHUs BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIIHU.

IIpu camocTosTeNnpHON NPOPabOTKE Kypca 00yyaromuecs 10JKHbI:

- IPOCMATPHUBATh OCHOBHBIE OTIPEICTICHUS U (PAKTHI;

- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATHM MaTepHal U JOINOJIHUTH
€ro ¢ y4eTOM pPEKOMEHJAOBAHHOU 10 JAHHOW T€ME JIUTEPATYPBHI;

- U3yYUTh PEKOMEH0BAHHYIO JINTEPATYpPy, COCTABIATH TE3UCHI, AHHOTALIUU U KOHCIIEKTBI
HanOoJice BAXKHEIX MOMCHTOB;

- CaMOCTOSATEIbHO BBIIIOIHATD 3a/1aHUs, AaHAJIOTUYHBIC [TPEJIaraeMbIM Ha 3aHATHIX;

- HCII0JIb30BATH ISl CAMOTIPOBEPKH MaTepHaibl (POH/Ia OLIEHOYHBIX CPEJICTB.

10 Onucanne MaTepHaJbHO-TEXHHYECKOT0 00ecnevyeHnsi, He0OX0AMMOro VIS 0Cy-
HIeCTBJIEHHS] 00pa30BaTeILHOIO Npouecca Mo AMCUHUILINHE (MO1Y.110)
10.1 YueOHo-1200paTopHOe 000py/A0BaHHE

Tabmuma 6 — [lepeuens o0opymoBaHUS JIAOOPATOPUU

Aynurtopus | HaumenoBanue ayau- | Mcnonbszyemoe o0opynoBanue
TopuH (J1TabopaTopun)

431/1 JIaGopartopus oOrieit XuMunyeckas ocyzia, XMMUYECKUE PEAKTUBBI, U3-
XUMUU MEpUTENIbHBIE U HarpeBaTeNlbHbIe MPUOOPHI, KOM-TIJICKT
JIEMOHCTPAIIMOHHBIX TIAKATOB

10.2 TexHu4eckHe M IJIEKTPOHHBIE CPeCTBA 00yUeHHUsI

JleKuMOHHbIE 3aHATHA.

AymuTopuu Ui JIEKIMOHHBIX 3aHATHH YKOMITJIEKTOBAaHBI MeOEIbI0 M TEXHUYECKHUMHU
cpencTBaMu OOYyYEHHs, CIYKAIIUMU JJis TPEJCTaBIeHUs Y4eOHOW HHPOpMAIMU OOJIBIION
ayauropun  (HabOpbl JEMOHCTPALIMOHHOTO 000pynoBaHUs (IIPOEKTOp, HKpaH, KOMIIBIO-
Tep/HOYTOYK), yueOHO-HarJIAIHbIE TOCOOMS, TEMAaTUUYECKHE UILUTIOCTPALIUM ).

Jlnist peanuzaiiuy TUCUMIUIMHBI TOJTOTOBJICHBI CIEIYIONNE TPE3CHTAIIH:

1. OcHoBHBIEC NOHATHA U 3aKOHBI XUMHHU
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Crpoenue BeriecTBa
OCHOBHBIC 3aKOHOMEPHOCTH XUMHUECKUX PEaKIIUi
PacTBOpBI 1 Apyrue qUCIIEPCHBIC CUCTEMBI
DIEKTPOXUMHUECKHUE MTPOIIECCHI

DJIEMEHTHI KQUECTBEHHOI'O U KOJIMYSCTBEHHOTO aHaI13a

N g s~ WD

BricokoMonekysipHble COEAMHEHUS

IpakTnyeckne 3aHATHSA.

Aynuropuu JUisi MPAaKTUYECKUX 3aHATHH YKOMIUIEKTOBAHbI CIIEIMAaIN3UPOBaHHON Mebe-
JIBI0 ¥ TEXHUYECKUMH CPEJICTBaMU 00ydeHUs (TIPOCKTOP, IKpaH, KOMIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHS.

s naGopaTOpHBIX 3aHATHH HCMOb3yeTcss ayautopust Ne 431, ocHameHHass 000py0-
BaHHEM, YKa3aHHBIM B Ta0II. 6:

CamocrosiTesibHast padora.

[TomemeHust Isl CAaMOCTOSITEIIBHON PabOThI OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO TOJIKITIOUEHHS K ceTH «HTepHeT» U MOCTymoOM K 3JIEKTPOHHON MHGOPMAIMOHHO-
obpazoBarenbHoi cpeae KHAT'Y:

- yntanbHbIi 3a1 HTh KHAT'Y;

11 Huble cBeneHus

MeToauuyecKkue PE€KOMEHIAMH 110 oﬁyqeﬂmo JIMI ¢ OrpaHUYC€HHBIMHA BO3MOKHO-
CTAMH 310POBbA U UHBAJIUA0B

OcBoeHME NUCHUIUIMHBI 00YyYaloIIMMUCS ¢ OIPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS
MOJKET OBITh OPraHM30BAHO KaK COBMECTHO C APYTUMHU OOYUYAIOIIUMUCS, TaK U B OTAEIBHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS AJIs MTOJIy4eHUs 00pa30BaHus 00y4aroMMHu-
Csl C OTPAaHUYEHHBIMHU BO3MOYKHOCTSMH 3/10POBBS.

[Tpodeccopcko-nenarornyeckuii cocTaB 3HAKOMUTCSI € TICHXOJIOT0-(U3HOIOTUYECKUMHU
0COOEHHOCTSIMH 00yYarOMKXCsl MHBAJIUAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pO-
Bbs, MHJIMBUyaJbHBIMU MpPOTpaMMaMH peadMIMTALMK WHBAIUAOB (Mpu Hanuuuu). Ilpu Heob-
XOJIMMOCTH OCYILECTBISETCS JOMOIHUTENbHAS MOAJEP)KKa MPENoJaBaHus ThIOTOPaMH, IICUXO0-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIINMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ MeTOAMUECKUMHU pekoMeHaanusMu MunoOpaayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce Hpeanojiaraercsi MCIOJIb30BaTh COIMAIbHO-AKTUBHBIE U pe-
(iiekcUBHBIE METO/IbI O0YUEHUS], TEXHOJIOTMH COLMOKYIBTYPHOIN peabMIUTALUU C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUU IMOJHOLICHHBIX MEXJIMYHOCTHBIX OTHOLIEHUH C APYTUMU CTY/IEH-
TaMH, CO3JJaHUU KOM(OPTHOTO MCUXOJIOTHYECKOTr0 KIIMMarta B cTyeH4Yeckol rpymie. [logdop u
pa3paboTKka yueOHBIX MaTepUaoB MPOU3BOJAATCA C YUETOM MPEJOCTaBICHUS MaTepuasa B pas-
JUYHBIX (hopMax: ayAuallbHOM, BH3yaJdbHOW, C HCIOJB30BAHMEM CHEIUAIBHBIX TEXHHUYECKUX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

OcBoenue mucuuIivHbl JuamMu ¢ OB3 ocyliecTBiIseTcss ¢ UCHNOIb30BAHUEM CPEJICTB
o0ydeHus 00IIero M crenruaibHOro Ha3HaueHus (IepCOHATIbHOTO M KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUUYECKOe OOecrieueHre MpelycMaTpruBaeT MPUCTIOCOOIEHUE ayAuTO-
puii k Hyx1am aun ¢ OB3.

dopMa NMpoBeAEHUsI aTTECTALMU ISl CTY/I€HTOB-UHBAJINJIOB YCTAHABIUBAETCS C YUYETOM
WHIUBUIYAIbHBIX TICUX0(pu3ndeckux ocooeHnocre. s crynenroB ¢ OB3 mpexycmarpuBaert-
cs1 TocTymnHas popma MpeIoCTaBIeHUs 3aJaHNH OLIEHOUYHBIX CPEACTB, 8 UMEHHO:
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- B II€YAaTHOH WM DJEKTPOHHOH ¢opme (g IUI C HAPYWEHUSIMU OMOPHO-
JIBUTATEIBHOTO amnmapara);

- B I1I€4aTHOW (hopMe HITH SIEKTPOHHOH (popMe C yBeIMYEHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (J1J151 JIUL C HAPYLLEHUSAMU CIIyXa, peUH, 3pEHNUs);

- METOJIOM YTEHHs aCCUCTEHTOM 3aJ[aHus BCIIYX (JUIsl JIML C HAPYLIEHUSMU 3PEHUS).

CryneHTaM ¢ MHBAJIMJIHOCTHIO YBEJIMUYMBAETCS BPEMs Ha IOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHI. JIJIl TAKMX CTYAEHTOB IIpeJycMaTpuBaeTcs JOCTyImHass (opma IpeaocTas-
JIEHUs] OTBETOB Ha 3a/laHusl, @ UMEHHO:

- IMCbMEHHO Ha Oymare Mjud HabOpOM OTBETOB HAa KOMIIbIOTEpE (IJIs JIUL C HApYLICHUs-
MU CllyXa, peuHn);

- BBIOOPOM OTBETa U3 BO3MOXHBIX BAPUAHTOB C MCIIOJIB30BAaHUEM YCIYT aCCUCTEHTa (71
JIMI] C HApYIIEHUSIMH OIIOPHO-JBUTATEIbHOTO aIlllaparTa);

- YCTHO (1711 JIULL ¢ HAPYLIEHUSIMU 3PEHUS], OTIOPHO-BUTAaTEIILHOTO alapara).

ITpu HEoOXOaMMOCTH J17Isl 00YHarOIUXCs C MHBAJIMIHOCTBIO NPOLEAYpa OLIEHUBAHUS pe-
3y/bTaTOB OOYYEHUSI MOKET IIPOBOJAUTHCS B HECKOJIBKO ITAIOB.
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[Ipunoxenue 1

P®OH/J ONEHOYHBIX CPEJACTB

o TMCOMIIJIMHE

«XUMHUA»

HaHpaBJ’IeHHe IoAroTOBKH

21.03.02 3emieycTpOHCTBO M Ka/1acT-
pBI

Hanpasnennocts (mpoduiis) 00pa3oBaTesHON MPo-

I'paMMBbI

Kapactp HegBrxumMocTr

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

I'ox Havana noAroToBKHU (M0 yueOHOMY IJIaHY)

2022

®opma o0ydeHus Ounas gopma
TexHonorus oOyueHus Tpaauumonnas
Kypc Cemectp TpynoemMKkocTs, 3.€.
1 1 3

Bun nmpomekyToO4HOM aTTecTanuu

O6CCHC‘H/IB8.I'OH_ICG noApa3aAciICHUC

3auér

Kadenpa «Xumus 1 xumMuueckre TeXHOIOTHI
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1 IlepedeHb NJIAHMPYEMBIX Pe3yIbTATOB 00y4eHHsI N0 TUCHUILINHE (MOYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMH J0CTHKEHUsSI KOMIIeTeHIN I

Tabmuna 1 — KomnereHIMY M MHAMKATOPBI UX JOCTHXKEHHS

Konx 1 HanmeHoBaHKe KOMIIE-
TEHIUH

HNHnukaTopsl 1oCTHXE-
HUSA

[Inanupyemble pe3ynbTaThl 00yue-
HUS 10 AUCLUIUIMHE

Oo6menpodeccnoHabH

bIC

OIIK-1 CnocobeH pemath
3a/1a4u MPOQeCCUOHATBHOM
ACATCIIbHOCTHU, IPUMCHSSA MC-
TOJIBI MOJICTIUPOBAHMSI, MaTe-
MaTHYEeCKOro aHAJIN3a, ecTe-
CTBEHHOHAYYHbIC U OOIICHH-
JKCHCPHLIC 3HAHUSA

OIIK-1.1 3naer ¢ynna-
MEHTAJIbHbIE 3aKOHBI
MPUPOJIBI, OCHOBHBIE (U~
3UYEeCKHe U MaTeMaTHye-
CKHE 3aKOHBI

OIIK-1.2 Ymeer npume-
HATbH (PU3UYECKUE 3aKO-
HBl U MaTeMaTU4YeCcKHe
METOBI ISl PeTLICHHS
3aJ1a4 TEOPETUUYECKOTO U
MPUKIIATHOTO XapaKTepa

OI1K-1.3 Bnaneer HaBbI-
KaMH HCIOJIL30BaHU
3HaHUH (DU3MKHU U MaTe-
MaTHUKH TP PEIICHUN
MPAKTUYECKHX 3a7a4

3HAaeT OCHOBHEIC 3aKOHBI M IIOHSTHUS
o0mel XUMUH, XUMUYIECKON TepMO-
JIMHAMUKU W KUHETHUKHU, IPOLECCOB
TUAPOJIN3a, DJEKTPOJIN3a, DBJIEKTPO-
XUMHYECKON KOPPO3HH.

YMeer paboTaTth C NEPUOIUYECKON
CHUCTEMOM XHMHYCCKHX DJJICMCHTOB
.. Menneneesa; Tabiuiei pac-
TBOPUMOCTH KHCJIOT, OCHOBAaHHN H
COJICH; pelllaTh pacyeTHbIC U JKCIIe-
PUMEHTAIbHBIE 3aJla4d; aHAJIU3UPO-
BAaThb YPaBHEHMS IMPOTEKAIOIIUX XHU-
MHYECKUX PEAKIUM.

Bnaneer meTogamu ananu3sa npo-
L[ECCOB XMMUYECKON TEPMOINHAMH-
KU, KHHETUKH, TUJIPOJIN3a, SJIEKTPO-
JH3a.

Tabmuna 2 — [TaciopT GoHIa OIEHOYHBIX CPEJICTB

KonTposupyemsie dopmupyemas HanmenoBanue
pasneiibl (TeMbl) KOMIIeTEeHIUs OLIEHOYHOI0 Hoxasarenn ouex-
AU CHMILTHHBI cpeacTBa i

1. OcHOBHBIE TOHATHS U OIIK-1 1. JlaGoparopnast | 1. Beinonnenue
3aKOHBI XUMUU pabota Nel-7 71a00paTOpHBIX  pa-
2. CrpoeHue BemecTsa 2. [IpakTnueckas | 00T, HaJW4uMe 3aru-
3. OcHOBHBIE 3aKOHO- pabota Nel-8 ceil B mabopaTopHOM
MEPHOCTH XUMHYECKUX pPeak- KonrponbHas pabota | KypHane,  yCTHBIU

1005071 OITPOC TI0 TEME
4. PactBopel u gpyrue 2. Beinonuenue
JIMCTIEPCHBIE CUCTEMBI NPaKTUYECKUX 3a7a-
5. DNEeKTPOXUMHYECKHE HUH, Halu4ue KOH-

HPOLIECCHI CIEeKTa M0 TeMe
6. DNeMeHThl KaueCTBEH- 3. KonTponbHas
HOTO ¥  KOJHMYECTBEHHOTO paboTa TPOBOAUTCS
aHaIM3a B Yachkl BHEAYAHUTOP-
7. BricokoMounekynsipHble HOl pabotbl. OOy-
COCIIMHEHUS qarolecs IoJyya-
0T  33JaHus s
NPOBEPKU yCBOCHUS
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MPONJAEHHOIO MaTe-
puana. OueHuBaeTcs
MPaBUILHOCTH pe-

HHICHUA.

2 MeToauyeckue MaTepuabl, ONpeaesioliue Npoueaypbl OeHUBAHNUS 3HAHUIA,
YMeHHUI, HABBIKOB M (MJIH) ONBITA JeSITeJILHOCTH, XapaKTepu3syouue npouecc ¢popmupo-
BAHUA KOMIIETEHIMIA

MeroauuecKre MaTepHabl, OMPEIEIIAIOINE IPOLEAYPhl OLICHUBAHUS 3HAHUMN, YMEHUA,
HaBBIKOB ¥ (MJIM) OIIBITA JEATEILHOCTH, PEICTABICHBI B BUIE TEXHOJIOIMYECKON KapThI JUCIIH-
winHbI (Tabuuna 3).

Ta6mmma 3 — TexHomornueckas Kapra

HaunmeHnoBanue Cpoku IIxana oueHu- Kpurepun
OLICHOYHOI0 cpecTBA BBINOJIHEHH S BaHMA OLICHUBAHUS
1 cemectp
IIpomexyTounasa arrecranusi B popme 3auer

1. JlaboparopHast pabota €XKEHEIEIIbHO 10 GanyoB * 7 | BeimonHenue - 2

pabot Oamo/pabora,

odopmiieHHe

1a00paTOPHOTO
KypHaia - 2

Oamios/pabdora,

yCTHAs  3aIuTa
(o Bompocam) 6
0asos.
OuenuBaetcs
BJIQJICHUE MaTe-
pHUaioM, ero cH-
CTEMHOE OCBOE-
HHE, CII0c00-
HOCTH  IpUMe-
HATh  HYKHBIC
3HAHUS, HABBIKH
U yMEHHS TIpH
aHaJIM3e  TIpo-
OJIEMHBIX CHTY-

anu.
2. [TpakTrueckas padota €XKEeHEeIEIIbHO 10 6amnoB * 8 | OuenuBaercs
pabot BJIaJICHHE MaTe-

puaigoM, ero cu-
CTEMHOE OCBOE-
HHE, CI10co0-
HOCTb  IpUME-
HATh  HY)XHBIC
3HAHUS, HaBBIKH
U yMEHHUS TpHU
pelIeHun Mpak-
THYECKUX 3aja-
HUM. banner
YMEHBIIAIOTCS
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HaumenoBanue Cpoxku IIxkana ouenu- Kpurepun
OIIEHOYHOI0 CpeIcCTBA BbINOJIHEHH S BaHMS OLlCHUBAHUS
IPOIOPLIUO-

HAJILHO MPOIICH-
Ty TPaBUIbHO-
CTH PELICHHUSI.
3. KonTponbnas pabota 16 nenens 100 6amnoB [TpaBunbHOE
peleHre  3a1aq
(20 6ain-
JIOB/3a/1a4a).
bainer  ymeHs-
HIAlOTCS  TIPO-
HOPIMOHAILHO
NPOIICHTY  TIpa-
BUJILHOCTH  pe-
HICHUSI.

HUTOI'O: - 250 OamioB -
Kpurepuu onieHKH pe3yIbTaTOB 00yUY€eHHS MO AUCHHILTHHE:

[ToporoBelii (MUHUMANBHBIN) YPOBEHB AJIs aTTecTauu B opme 3aueta — 75 % ot
MaKCUMaJIbHO BO3MOXXHOU CyMMBI 0aJlioB

3 TunoBble KOHTPOJIbHbIE 32IaHUA HJIH HHbIE MaTepHAaJIbl, He0OXOAUMBbIE I
OLICHKY 3HAHWH, YMECHHUH, HABBIKOB H (MJIM) ONBITA IEATEIbHOCTH, XapaAKTEePU3yI0IIHe
npouecc (popMHUPOBaHUSI KOMIIETEHIIUI B X0/1e 0OCBOEeHHsI 00pa30BaTe/IbHON NPOrpaMMbI

3.1 3aganus A5 TeKylero KOHTPOJIsl ycrneBaeMocTH

KOHTPOJIbBHAS PABOTA
Bapuant Nel

1. Onpenenute KOJMYECTBO BELIECTBA SKBUBAJICHTA U MOJISIPHYIO MacCy 3KBUBAJIEHTOB (oc-
dopa, kucnoposaa u 6poma B coequnenusix PHs, H20, HBr.

2. HanmmmTe >neKTpoHHBIE (GOPMYITBI aTOMOB DJIEMEHTOB C MOPSAKOBBIME HOMepaMu 9 u
28. TlokaxwuTe pacrpelneieHrue DJIEMEHTOB ITHX aTOMOB 10 KBaHTOBBIM syeiikam. K kakomy
AIIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXKABIN U3 3TUX DJIEMEHTOB?

3. Mcxons u3 TONOKEHUS TepMaHHUS M TEXHEIWs B MEPHOANYECCKON CHUCTEME, COCTaBhTE
(dopMynbl MeTa- U OPTOrepPMAHUEBOM KHCIOT, U OKCHJa TEXHEIMs, OTBEYAIOILHE WX BBICIIEH
cTernieHu okucieHus. 3o00paszure GopMyIibl 3THX COeAMHEHUN IpaduyecKy.

4. Bpluucinure KOJMYECTBO TEIIOTHI, KOTOPOE BBIAEIUTCS NMpU BoccTaHoBieHUU Fe2O3 Me-
TaNTMYECKUM alFOMUHUEM, eclii ObUT0 TonyueHo 335,1 1 xenesa.

5. Berunciunte .ﬂGg g CIE/YIOIIMX PEAKIIUIA:

A) 2NaF) + Clar) = 2NaClk) + Fom

6)PbOx2x) + 2Zn) = Pb) + 2Zn0O(x)

MoxHo 51 ony4YuTh (PTop 1o peakuuu (a) u BocctaHoBUTH PbO2 imaKOoM 1o peaxiuu (0).
6. OxucneHue cepsl U ee JUOKCUAA MPOTEKaeT O yPaBHEHUSM:

a) S + 02 = SOx;

6) 2SO0 + O2 = 2503,
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Kak u3MEeHUTCSI CKOPOCTh 3TUX PEaKIMid, eclii 00BEeMbI K10 U3 CUCTEM YMEHBIIUTH B Ue-
ThIpe pa3a?

7. BprunciauTe MOJSPHYIO KOHLIEHTPALMIO U MOJSIPHYIO KOHLEHTpaluio 3kBuBaneHTa 20%-
HOTO PacTBOpa XJIOPHUAA KaJIbIUs TUIOTHOCTBIO 1,178 r/em’.

8. CocTaBbTe MOHHO-MOJIEKYJISIPHOE U MOJIEKYJIIPHOE YPABHEHUS THIPOJIN3a, IPOUCXOIIIE-
ro npu cmemuBanuu pactBopoB KoS u CrCls. Kaxaas uz B3SThIX conieil Tuapoau3yercs: Heoopa-
TUMO J10 KOHIIa C 00pa30BaHUEM COOTBETCTBYIOIIUX OCHOBAHMS U KUCIIOTHI.

Bapuant Ne2

1. Peakiiuu BBIPaKAIOTCS CXEMAMU:

P+HIO3z + H2O = H3PO4 + HI
H>S + Cl2 + H20 = H2SO04 + HCI

CocraBbTe 3J€KTpOHHBIE ypaBHEHUs. PaccraBbre KOA(PGUIUEHTH B YPaBHEHHSIX PEAKIIHMA.
JIist KaKITOM peakiny YKaXUTe, KAaKOe BEIIEeCTBO SBISCTCS OKHCIUTENIEM, KAKOe — BOCCTaHOBU-
TeJeM; KaKoe BEIECTBO OKHUCISETCs, KAKOe — BOCCTAHABIIMBAETCS.

2. YBEIWYUTCS, YMEHBIIUTCS WU OCTaHETCS 03 M3MEHEHHS Macca IIMHKOBOW TUIACTUHKU
npHu B3auMoeicTBuu ee ¢ pactBopamu: a) CuSOs; 6) MgSOas; B) Pb(NO3)2? ITouemy? CocTaBb-
T€ 2JIEKTPOHHBIE U MOJIEKYJISIPHBIE YPABHEHUS COOTBETCTBYIOIIMX PEAKIIHIA.

3. CocraBbTe CXeMy TaJIbBAHHYECKOTO 3JIEMEHTA, B OCHOBE KOTOPOTO JIS)KHUT PEAKITHs, IMPO-
TEKaloIlas Mo YPaBHEHUIO

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

Hanummre 3neKTpOHHBIC YPaBHEHHSI aHOJHOTO M KaTOMHOTO TporeccoB. Berauciure 3/C
9TOTO AJIEMEHTa, €CIIU [Ni2+] = 0,01 momnw/7, [Pb2+] =0,0001 momnp/n. OtBet: 0,064 B.

4. Kakue conu 00yCIaBIMBAIOT >KECTKOCTh NMPHPOIHON BoIbI? Kakyro KeCTKOCTh BOJBI
HA3bIBAIOT KapOOHATHOM, HekapOoHaTHONH? Kak MOXXHO ycTpaHWTh KapOOHAaTHYIO, HEKapOOHAT-
HYIO JKeCTKOCTh? Hamummre ypaBHEHHUS COOTBETCTBYIOIIMX PEAKIIHIA.

5. TlonmuMepoM Kakoro HeMpeneIbHOTO YrIeBOJOPOAA SBISETCS HATYpPaIbHBIH Kaydyk?
Hamummre ctpykrypHYyto hopmyiry 3Toro yrieroaopoaa. Kak Ha3pIBaroT MpoIece MpeBpameHus
Kaydyka B pe3uHy? UeM Mo CTPOEHUIO U CBOWMCTBAM PA3IMYAIOTCS KayuyK U pe3uHa?

Bapuanr 3
1. BoccranoBneHue 0JTHOTO U3 OKCUIOB jKeje3a UIET MO CXeMeE:

Fe30a) + Siw) — Few) + SiO2x). Bo3amoskeH v 3TOT mporiece mpu cTaHAapTHBIX ycinoBusax? Ot-
BET MOJATBEPIUTH PACUETOM.

A H298, kJIx/MOIIb SY%98, JIK/MOIB
FesO0a) -1117,7 151,46
Sl - 18,82
Few) - 27
SiOzx) -859,4 40
1) -601,1;2) 712,8; 3) -599,73,; 4) -1772,8.
2. ITpu cmemmBanuM 2 MOJIb BeliecTBa A ¢ 2 MoJIb BeliecTBa B B HEKOTOpoM o0beMe K Mo-

MEHTY HACTYIUICHHS paBHOBecus B oOpatumoii cucteme 2A + 2B <+— 4] obGpasosanocs 1,6
Mok BemectBa J[. Uemy paBHa KOoHCTaHTa paBHOBecHs1? OTBET OATBEPAUTH PACYECTOM.
1) 0,316; 2) 3,16; 3) 2,03; 4) 1,25.

3. Kakoit 00bem rasza Beigenutcs, eciau kK 400 mi1 pactBopa LIOH, tutp kotoporo paBeH
0,0024 r/mn 6s11a go6asneHa coib (NHa)2CO3z. OTBET MOATBEPIUTH PACUETOM.
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1) 12,6m; 2) 0,96u1; 3) 21,5m; 4) 0,8961.

4. YRanp i3y NORRGRIGITCA COgN FeBrs; 4. CaBr».

0 HBr = 0.899; (x H CO =0.0017, 0} Ca(OH) =0.78.
2 3 2

Vxka3aTb HpaBHJ’IBHBIfI OTBET YpaBHCHUA PCAKIIMU I'MAPOJIN3a.

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

5. quy PpaBHA OKBUBAJICHTHAA MacCCa CCPbl B COCANHCHUAX
1. NaSOs;; 2. CraSOs)s 3. (NHaeS; 4. HS.
1) 16 2) 53 3) 8 4 8

OTBeT NoATBEPAUTH PACYETOM.
Bapuanr 4

1. Wwmeercs I Sn 10 r-mown/n Sn*2 // [H']= 107 r-uon/n /Hz, Pt
UYemy paBna BenuumnHa 2J(C TaKOFT snemeHTa? OTBET MOATBEPAUTH PACUECTOM.

1) 0,1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.
2. VYka3zarh nmpaBUIIBHBIN OTBET JJIS MPOIIECCOB HA AJIEKTpojax mnpu padbore I'D u3 Bompoca
Nel

1) SnA(-):Sn*Z-Zé — Sn*
Pt,HzK(+):2HzO+2é — Hz + 20H

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

3) Pt HzA(-):2H20-4(_e — O +4H"
SnK(+):Sn+2+2é —Sn

4) Pt,HzA(-):2H++2é—>Hz

SnK(+):Sn-2€ — Sn*

3. [Touemy atmMocdepHast KOppo3us ABIAETCA IEKTPOXUMHUUECKON KOoppo3uel MeTanioB?
1) Tak kak MeTamt koHTakTUpyeT ¢ napamu H20 Bo3ayxa;

2) Tax Kak MeTa1 KOHTAKTUPYET C KUCIOPOJOM BO31yXa;

3) Tak kak MeTa/ul KOHTAKTUPYET C 3JICKTPOIUTOM OOpa30BaHHBIM IpPU B3aUMOCHCTBUU

YIJIEKUCIIOTO rasa ¢ BJIarou;
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4) Tak kak MeTay1 KOHTAKTUPYET C OKUCIUTEIIEM U DIIEKTPOJIUTOM.

4. Wznenue u3 Ti ¢ 3aKIENKONW M3 MAaCCUBUPOBAHHON CTalM, HAXOJUTCS B MOPCKOM BOJE.
Etit?/mi = +0,10B: Ere*?re = +0,17B. Ykazars MPaBUJILHBIN OTBET JIEKTPOIHBIX MPOIIECCOB.

1) TiA(-):Ti—»Ti+2+2é
FeK(+):02+4é +2H,0 — 40H"
2) TiA(-):Ti—>Ti+2+2é
FeK(+):2H++2é — H»
3) FeA(-):Fe—»Fe+2+2é
TiK(+): Oz+4é +2H>0 — 40H"
4) FeA(-):Fe— Fe2+2€
TiK(+):2H++2é — Ho
5. Wznenue u3 Ti ¢ 3aKIENKON M3 MaCCHBHPOBAHHOM craiM, Haxoautcs B pactBope LICI.
Eti*%/1i = -1,63B; Ere *Fe = -0,35B. VkasaTh IpaBHIbHEIHA OTBET IEKTPOIHBIX IPOLECCOB.
1) TiA(-):Ti—>Ti+2+2é
FeK(+):2H++2é — Ha
2) TiA(-):Ti—>Ti+2+2é
FeK(+):Oz+4é +2H>0 — 40H’
3) FeA(-):Fe—»Fe+2+2é
Ti K(+):2H++2é — Ha
)  FeA():Fe—Fe?+2€

TiK(+):02+4 € +2H,0 — 40H"

6. B kakoii cpesie BeITOIHEE HCITONMB30BaTh KOHTAKT Fe/Ti (cMoTpu Bompocsr 4, 5)
1) B mopckoii, Tak kak DJ]C menbIe.

2) B pactBope LICl, tak xak 3/]C menb1e.

3) B Mopckoit, Tak kak O/]C umeer Gomnbliiee 3HaUEHUE.

4) B pactBope LiCl, Tak xak 3/IC umeet Goibiliee 3HaUCHHE.

OTBET NOATBEPAUTE PEUICHUEM.

7. PaccTaBuTh K03(pPUIIHEHTHI METOIOM 3JIEKTPOHHOTrO OaslaHca:
K2Cr207 + HCl — KCI + CrClz + Clz2 + H20. Yka3ars cymmapHOe 3HaueHHE KO PHUIIUSHTA IS
[IPaBOM YaCTHU:
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1) 84; 2) 15; 3) 14, 4) 42,

OTBeT MOATBEPANUTH PELICHUCM.

8. Vka3zaTh MPaBUIBHBIA OTBET M3 oxucaurens U3 Borpoca Ne 6 (OTBET MOJATBEPIAUTH PEIICHH-
eM)

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



