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1 BBenenue

PaGouas nporpamma u QoHJ OIIECHOYHBIX CPEJICTB IUCHUIUIUHBI «XHUMHUS COCTABICHbI B
COOTBETCTBUH C TpeOoBaHMAMHU (heAepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEebHOTO CTaHAap-
Ta, YTBEPXKACHHOTO NpukazoM MunoOpHayku Poccutickoit @enepanun ot 12.08.2020 Ne 978, u
OCHOBHOU MpoQecCHOHATBHON 00pa30BaTeIbHON MPOrpaMMbl MOATOTOBKH «KamacTp HEABMKH-
MOCTHY T10 HaIpaBJICHUIO NOATOTOBKH «21.03.02 3emieycTpoicTBO U KalacTPhI».

3amaun
IUIAHEI

UCLIH-

HaXOI[I/ITB OIITUMAJIBHBIC YCIIOBHA AJIA IPOTEKAHUA XUMHUYCCKUX ITPOLEC-
COB; OIMKUCBIBATH XUMHU3M OCHOBHBIX XUMHWYCCKUX MMPOLCCCOB; OBJIAACTb
nmpueMaM U METOAUKaMHU PCIICHUA KOHKPETHRIX 3a1a4 U3 pa3JIMYHBIX pas3-
ACJIOB XUMHWH, BBIABJIATH B3AUMOCBA3U MCIKAY OTACIIBHBIMU XUMHWYCCKUMHA
mponeccamMu.

OcHoOBHBIE pazjie-
el |/ Tembl mOucC-
LUTUTMHBI

TexHuka 6€3011aCHOCTH, OXpaHa TpyAa
OcHOBHBIE IOHATHS U 3aKOHBI XUMUHU
Crpoenue BemiecTBa

OcHOBHBIE 3aKOHOMEPHOCTHU IIPOTEKAHU XUMUYECKUX PEAKIIU,
PactBOpbI U Apyrue qucnepcHble CUCTEMBI
DIEKTPOXUMHUYECKHUE ITPOLIECCHI
DNEeMEHTBI KaYECTBEHHOT'O ¥ KOJINYECTBEHHOI'O aHAJIN3a
BBICOKOMOJIEKYIISIPHBIE COEAMHEHHUS
IIpomesxyTouHast arTecTanus

2 IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUS M0 JUCHUILINHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMHU I0CTHKEHUSI KOMIIeTeHIN i

[Ipouiecc n3ydeHHs] AUCHUILTUHBI «XUMUS» HAMpaBlieH Ha (OPMUPOBAHUE CIETYIOUINX
komreteHiuii B coorBeTcTBUM ¢ ®I'OC BO u ocHOBHOI 00pazoBarenbHOl mporpammoit (Tab-

numa 1):

Tabnuna 1 — KoMnereHmu u MHIUKATOPBI UX TOCTHKCHUS

Kon n HamMeHOBaHUe KOMIIE-
TEHIINHU

I/IHI[I/IKaTOpI)I JAOCTHIKEC-
HUA

[Inanupyemsble pe3yiabTaThl 00yde-
HUS 10 JUCLUILINHE

O6menpodeccuoHaabHbIE

OIIK-1 CnocoGeH pemaThb
3aga4u podeccuoHaNbHOU
JeATSILHOCTH, IPUMEHSISI Me-
TOZBI MOJICTUPOBAHUS, MaTe-
MaTHYecKOro aHali3a, ecTe-
CTBEHHOHAY4YHBIE U OOLICHH-
’KEHEPHBIC 3HAHUSI

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

OIIK-1.2 YmeeT npume-
HATH (PU3HUYECKHE 3aKO-
HBI U MaTEMaTHIECKHE
METOBI JUTSI PeLLICHUS
3a71a4 TEOPETHYECKOTO 1
MIPUKIIAJHOTO XapakTepa

3HAaeT OCHOBHBIE 3aKOHBI M MOHATHUS
oOmielt XUMHMH, XUMUYECKOUH TepMO-
JTUHAMUKU U KUHETHKH, MPOIECCOB
THJIPOJIN3a, DIIEKTPOJIN3A, AIIEKTPO-
XAMHUYECKOW KOPPO3HH.

VYmeer pabotaTh ¢ NEPUOTUYECKOM
CHUCTEMON XMMHYECKHX DJIEMEHTOB
JA.W. MenneneeBa; tabnuieil pac-
TBOPUMOCTH KHUCJIOT, OCHOBaHMM M
COJIEH; pellaTh PacyETHhIE U DKCIIe-
PUMEHTAIIBHBIE 33a4y; aHAIU3UPO-
BaThb YPaBHEHHs INPOTEKAIOIIHUX XH-
MHYECKUX PEAKIUH.




OIIK-1.3 Brnaneer HaBel- | Bnageer MeTogamu aHanu3a mpo-

KaMH MCIOJIb30BaHUs L[ECCOB XMMUYECKON TEPMOINHAMH-
3HaHUH QU3MKK U MaTe- | KM, KHHETUKH, THPOJIN3a, SJEKTPO-
MAaTHKU IIPU pELICHUN amM3a.

IPAKTUYCCKHUX 3aaa4

3 MecTo AMCHUILIUHBI (MOYJIS]) B CTPYKTYpe 00pa3oBaTe1bHOI MPOrpaMmbl

Hucnunnuna «Xumus» uydaerca Ha 1 kypcee, 1 cemectpe.

JucuumnnuHa BXOAUT B cocTaB Oioka 1 «/lucruruinnel (MOAynHM)» U OTHOCUTCS K 0a3o-
BOM 4acTH.

3HaHMsI, YMEHUS U HaBBIKH, C(OOPMHUPOBAHHBIC MPU H3YUYECHUU IUCHUIUIUHBI «XUMUSI»,
OyayT BOCTpeOOBaHBI MPU W3YYCHUU MOCICAYIOIMUX AUCHHIUIUH: «Dusukay, «CtpoureiabHoe
neno», «be3omnacHoCcTh JKU3HEAeATETLHOCTI.

JucuumnnuHa «XuMUsS» B paMKax BOCIUTATENbHOM paboThl HampaBieHa Ha (OpMHUpOBa-
HUE Y 00YJarOIIMXCsl aKTHBHOW TPaKIAaHCKOM MO3UINH, YBOKEHUS K IMPaBaM M CBOOOJAM YeJio-
BEKa, 3HAHUS MPABOBBIX OCHOB M 3aKOHOB, BOCIIMTAHHWE YYBCTBA OTBETCTBEHHOCTH WU YMEHUS
apryMEHTHPOBATh, CAMOCTOSITEIBHO MBICIUTh, Pa3BUBACT TBOPYECTBO, NPOECCHOHATHHBIC
YMEHHUS WJIM TBOPUECKU PA3BUTON JMYHOCTH, CHUCTEMbl OCO3HAHHBIX 3HAHUN, OTBETCTBEHHOCTH
3a BBITIOJTHEHUE YI€OHO-ITPOU3BOICTBEHHBIX 3aJaHHUH U T.JI.

4 O0beM TUCHUILIMHBI (MOYJIs) B 32a4€THBIX eJUHULIAX C YKA3aHHEM KOJIU4YeCcTBa
aKaJleMHYeCKHX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy o0yuyalomuxcs ¢ npenojaaBa-
TeseM (10 BUAaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSATEIbHYI0 Pa00Ty 00y4YaK0IIUXCS

O6mass TpynoeMKkocTh (00BE€M) IUCHMIUIMHBI cocTaBisier 3 3.e., 108 akan. wuac.
Pacnipenenenne o6bemMa AUCHUIUIMHBI (MOIYJIS) MO BUAAM Y4€OHBIX 3aHSATUIN MpeEICTaB-
JIeHO B TabuIe 2.

Tabmuna 2 — O6beM TUCIUTUIMHBI (MOIYIIS) TI0 BUIaM YYeOHBIX 3aHATHH

O0BEM TUCIIAILINHEBL Bcero akagemu-
YCCKHUX YaCcoOB

OO01w1ast Tpy10€MKOCTh TUCIUITITMHBI 108

KonrakTHas ayniuropHas padoTa 00y4aromuxcsi ¢ npenojasaresieM (1o 48
BHM/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3aHAITUSA JIEKIIMOHHOIO THUNA (JIEKUWU U WHbIe Y4eOHbIe 3aHATHUS, Mpeay- 16
CMaTpUBAIOIIME MPEUMYIIECTBEHHYIO Tepeadyy yu4eOHol nHpopMauu rme-
JarorH4ecKuMHU pabOTHUKAMN )

3aHAITHSI CEMHHAPCKOT0 THMA (CEMHUHAPHI, TPAKTUYCCKHUE 3aHATHS, IMPaK- 32
THKYMBI, JJAOOpaTOpHBIC PaOOThI, KOJUIOKBHYMbI U WHBIC aHAJIOTWYHBIC 3a-
HSTHS)

CamocrosiTesibHas padoTa 00y4alOIMXCsl M KOHTaKTHas padora, BKIIO- 60
Yaomas TPYIIOBbIe KOHCYIbTAllMU, WHIMBUAYAIbHYIO paboTy o0ydaro-
IIMXCS € IpernojaBaTessiMU (B TOM 4YHCIE WHAMBHUIYyalbHbIE KOHCYJbTa-




1IN ); B3aUMOJICUCTBUE B JIEKTPOHHOW MH(POPMAIIMOHHO-00pa30BaTEILHOMN

cpene By3a

[IpomexyTouHas aTTecTanus 00yJaromuxcs — 3a4eéT

5 Coaep:kanue IUCHHMILVINHBI (MOYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHeM OTBEJeHHOI0 Ha HUX KOJIMYeCTBAa aKaJeMHYeCKHX YacoB M BH/I0B y4eOHOMH

padoThI

Tabmuma 3 — CTpykTypa U coJiep>KaHue TUCIUTUIHHBI (MOTYIISI)

HanmenoBanmne pa3aciioB, TEM U
COACPpIKAaHNUE MaTEpUaja

Bupl yaeOHOM paOOTHhI, BKIIFOUYAs CaMOCTOSITEIbHYIO pado-
Ty 00y4YarOIIHUXCS U TPYIOEMKOCTD (B Yacax)

KonTakTHas pabora nmpenoaasarens ¢ ooyyaromm- | CPC
MHCS
Jleximu | CemmHapckue (mpak- JlaGopaTopHbie
TUYCCKUE 3aHATHS) 3aHATUS
Texnuka 0e30MacHOCTH, OXpaHa TPyaa
Texnunka 0e30MaCHOCTH, OXpPaHa 2
Tpyaa
OcHOBHbIE MOHATHA U 3aKOHBI XUMHH
OCHOBHbIC IOHATHS U 3aKOHBI 2 2 2 10
XHMHH
CTpoeHne BenecTBa
CTpoenne BemecTa 2 2 2 10
OcHOBHbIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHU-YeCKHX peakuuii
OcHOBHbIE 3aKOHOMEPHOCTH 3 3 2 10
NPOTEKAHUSI XMMHYECKHX pe-
aKnui
PacTBOpBI U Ipyrue AucnepcHbie CHCTEMBI
PacTBOpBI M Apyrue gucnepc- 2 2 2 10
HbI€ CHCTEMbI
JIEKTPOXHMHYECKHE PO ECChI
DJIEKTPOXHMHYECKHUE MPOLecChl 3 3 2 8
DJ1eMeHTBI KAYeCTBEHHOI0 H KOJHYEeCTBEHHOI'0 AaHAJIN3a
DJIeMEeHThI KA4eCTBEHHOI'0 ¥ 2 2 2 6

KOJIU4YE€CTBCHHOI'0O aHAJIH3A

Bbicokomo1eKy IsipHBIE COeANHEHUSI




BoicokomosiekyJIsipHbIe coenn- 2 2 2 6
HEHUS

IIpomeskyTOoUHAs aTTeCcTAIIUS

UTOI'O no ajucuunjimHe 16 16 16 60

6 BHeayauTopHasi cCaMOCTOSITeIbHAS padoTa 00y4aroIuXcs M0 TUCHUILINHE (MOTY-
JI10)

[Ipu maHUPOBaHUU CaAMOCTOSITENILHON pa0OThI CTYIEHTY PEKOMEHIYETCSI PYKOBOJICTBO-
BaThCs CICIYIOLIMM PaCIpeIeICHHEM YacOB Ha CaMOCTOSTEIbHYIO padoTy (Tadnumna 4):

Tabnuma 4 — PekoMmeHryemMoe pacrpeieIeHHe YacoB Ha CAaMOCTOSITEIILHYIO paboTy

KoMnoHeHTBI caMOCTOATEIbHOI PadoThI KounvecTBO 4acoB
N3yueHune TeopeTnyecKux pa3aeinoB IUCUUTLITUHbI 20
BrimonHeHue oTyeTa M MOATrOTOBKA K 3aIIuTe J1ad.pad. 28
Brimonnenne ordera M MOAroTOBKA K 3anute PI'P 12

7 OueHOYHbIE CPeACTBA /1JIsl IPOBEIeHUs TEKYIIEro KOHTPOJIA U MPOMEKYTOUHOI
arrecTauvy 00y4armMXcs N0 JMCUMILINHE (MOTYJII0)

q)OHI[ OLCHOYHBIX CPEACTB MJIA MPOBCACHHA TCKYLICIO KOHTPOJA YCIIEBAEMOCTU U IIPO-
MEXYTOYHOM arTectanuu npeacrasieH B [Ipunoxenun 1.

IToHBI KOMILJIEKT KOHTPOJIbHBIX 3aHaHHﬁ HJIM MHBIX MaTCpHuajioB, HGO6XO)II/IMBIX JIIsL
OLIEHUBAHMSI PE3YJIbTaTOB O0YUYEeHHUs MO JUCIUILIMHE (MOAYIIIO0), PAKTUKE XPAaHUTCS Ha Kaden-
pe-pa3zpaboTunke B OyMakHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHO-MeTOAMYeCKOe H HHPOPMALMOHHOE 00ecnevyeHue TUCUUIIMHBI (MOTYJI51)

8.1 OcHoBHas JuTepaTypa

1. Axwmeros, H.C. O6mas u Heopranuueckas xumus : ydeOHuK 171 By3oB / H. C. Ax-
METOB. - 5-€ U3[., UcIp., 4-¢ u3a., ucnp. - M.: Beicmias mkona: Axagemus, 2003; 2001; 1998. -
744c. 535K3

2. TI'munka, HJL. OOmas xumus : y4eOHuk s By3oB / H. JI. I'mmuka; mox pen.
B.A.IlonkoBa, A.B.babkoBa. - 18 -e u3zn., nepepad. u gom., 17-e uza., nepepad. u mom. - M.:
HOpaiiT, 2011. - 886¢. 3983k3

3. T'munka, H.JI. 3anaun u ynpaxsHenus no oo6meit xumuu / H.JIL. I'nmunaka. —u3n. crep.-
M.: KnoPyc, 2011. —240c.

4. ®ponos, B.B. Xumus : yue6Hoe nocobue i1st By3os / B. B. dpornos. - 3-e u3z., ne-
pepab. u jorm. - M.: Beiciias mikona, 1986. - 543c¢. u3-25k3 a0-653K3

5. Endumos, B.1. OcHoBHI 00111e#1 XvMuu [ DNEKTPOHHBIN pecypc] : yueOHOe moco-oue
/ B.W. Eadpumos, 2-¢ uza. - M.: HUIT UTHOPA-M, 2015. - 256 c. - ISBN 978-5-16-010066-1. —
Texcr : anexkTpoHHBINH // DnekTpoHHO-OubmmoreuyHas cucreMa ZNANIUM.COM : [caiit]. —
URL: https://znanium.com/catalog/document?id=372542 (mara oOpamenus: 12.06.2021). —
Pexxum nocryma: 1uist aBTOpU3UP. MOJIb30BATENICH.

8.2 JlonoiHMTe IbHAS JTUTEpATypa
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1. Koposun, H.B. O6mas xumus : yaeOHUK 11 cTyaeHToB By30B / H. B. KopouH. - 9-
e u31., mepepad. - M.: Beicmas mkomna, 2007; 2004; 2000; 1998. - 557c. 31 ax3

2. VYrai, S.A. OOmas u HeopraHuyeckas XuMus : y4eOHHUK a1 By30B / S. A. Yraii. -
4-e uzn., crep. - M.: Beiciias mkoia, 2004; 2002; 2000; 1997. - 528c. 9773

8.3 MeToanyecKue yKazaHusl VISl CTYJ€HTOB 110 0CBOEHH IO THCIUTIMHbI

1. 3akon »kBuBaneHTOB: Mertoaudeckue ykazanus /Coct. B.B. CaszonoB. Kowmco-
MoJIbCK-Ha-AMype: Komcomonbckuii-na-Amype roc. Texs. yH-T, 2002. — 8 c.

2. KowmmuekcHsie coenunenus: Meroauueckue ykasanus /Coct. B.B. Tenem. — Kom-
comonbck-Ha-Amype: [OYBIIO «KHAI'TY», 2003. — 8 c.

3. CkopoCTh XMMHUYECKHMX pEakLMi. XUMHUECKOE paBHOBECHE.: METOJMYECKHE yKa3a-
HUS K T1abopaTopHOit padore no kypcy «O0mas u Heopranndeckas xumus» / coct. : H.JI. Haza-
penko. — Komcomonsck-ma-Amype: @I'BOY BITO «KHATTY», 2015. - 10 c.

4. Karanu3: MeToauueckue ykazaHus K jlabopaTopHoil pabore mo kypcy «OOmas xu-
must» / coct. H.JI. Hazapenko. — Komcomorbck-na-Amype : @T'BOY BIIO «KHAT'TY», 2015. —
8c.

5. PacTtBOpHI : METOMUECKUE YKA3aHUS K BBIIOJIHEHHUIO J1a00paTOpHOIl paboThl O Kyp-
cy «O6mas xumus» / coct. H.JI. Hazapenko. — Komcomoinbck-Ha-Amype: ®I'BOY BIIO
«KHAI'TY», 2015, 7 c.

6. JKectkocTth BoAbl: MeToauueckue yka3zaHHs K Ja0opaTopHOil pabore mo oOmei xu-
mun/ Coct. U.U. 3onotapeB. — Komcomonbck-na-Amype: [OYBIIO «KHAT'TY», 2004. - 7 c.

7. DIEKTpOIUTHYECKasi NUCCOIMALNS: METOANYECKUE YKa3aHus K jabopaTopHoil pado-
Te mo Kypcy «OOmas u Heopranudeckas xumus» / coct. : B.B. Tenem — Komcomosbck-Ha-
Awmype: ®I'BOY BIIO «KHAI'TY», 2015. - 9 c.

8. T'maponus coneit: Meroauueckue ykazanus /Coct. H.B. Pemusona, H.J[. Hazapenxo.
Komcomonnck-na-Amype: FOYBIIO «KHAI'TY», 2008. — 17 c.

9. OKHCIHUTEIHHO-BOCCTAHOBHUTEIBHBIE PEAKIINN: METOINYECKHE YKa3aHUS K BBHITIOITHE-
HUIO J1abopaTopHOU paboTel o Kypey «O0mas xumus» / coct. .M. 3onorapes, H.JI. Hazapen-
ko — Komcomonbck-Ha-Amype : PI'BOY BIIO «KHAI'TY», 2015. — 10 c.

10. DnexTpoxmumuueckas Koppo3us MeTayuioB: Meroamueckue ykazanusi / Coct. WM.J.
3onorapeB. - KoMmcomonbck-Ha-Amype: Komcomoibcknii-Ha-AMype ToCy1apCTBEHHBIN TEXHU-
yeckuil ynusepcurer, 2008. - 12 c.

11. DOnextponus: Meroauueckue ykazanus /Coct. .M. 3onorapeB. — Komcomosnbck-Ha-
Awmype: TOYBIIO «KHAI'TY», 2003. — 10 c.

12. p — >neMeHThl: METOJUYECKUE YKa3aHUs K BBINOJIHEHUIO J1abopaTopHOi paboThl 1Mo
Kypcy «O0mas u Heopranuyeckas xumus» / coct. T.A. Kynukosa. — Komcomonbck-Ha-Amype :
OI'bOY BIIO «KKHAT'TY», 2016. — 10 c.

13. d — 2eMeHTBI: METOJMYECKHE YKa3aHHs K BBIMOJHCHUIO JTAOOpATOPHBIX padoT To
Kypcy «O06mas u Heopranuueckas xumus» / coct. T.A. Kynukosa. — Komcomonbsck-Ha-Amype :
OI'bOY BIIO «KHAI'TY», 2011. — 12 c.

14. Opranuuyeckue NOJUMEPHI: METOANYECKHE YKAa3aHUS K BBIOJHEHUIO J1a0OPaTOPHBIX
pabot o kypcy «O6mas xumus» / coct. .M. Pemuzos. — Komcomonsck-ua-Amype : ®I'BOY
BIIO «kKHAI'TY», 2004. — 11 c.

15. VkazanHble MeTOAMYECKME MaTepHajbl TakXke pasMelleHbl I0  aJpecy:
https://knastu.ru/students/TuuHbIi KAOUHET.

8.4 CoBpemeHnHbIe npodeccHoHATbHBIE 0a3bI JAHHBIX H HHGOPMaIMOHHbIE CIIpa-
BOYHBIE CHCTEMbI, HCI0JIb3yeMble IIPU 0CYIIeCTBJIeHUH 00pa30BaTeIbHOIO0 NMpoiecca 1o
AUCUHMILIUHE

1. DOnextponno-6ubanoreunas cucrema ZNANIUM.COM. [loroBop Ne 4997 36¢c K3
2112727000769 270301001 0010 004 6311 244 ot 13 anpesns 2021 . ot 17 ampens 2021 r.
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2. DnextpoHHO-OnOmuoreunas cucrema |IPRbooks. Jlunensuonnsiii morosop Ne EIT
44/4 na mpemocTaBleHUE JOCTYyIMa K AJIEKTPOHHO-OnOImoreynoi cucteme [PRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 deBpansa 2021 r.

3. DnexrponHo-Oubmuoreunas cuctema eLIBRARY.RU. [orosop Ne EII 44/3 na oka-
3aHUE YCIIYT JIOCTyna K aieKkTpoHHbIM u3aanusam UK3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 despans 2021 r.

8.5 Ilepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOH ceTn «AHTep-
HET», HeOOXOAMMBIX [IJISl 0CBOEHUS IUCHUIJIMHBI (MOIYJIs1)

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

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

3. Hayunas snexktponnas 6ubmuorexka eLIBRARY.RU [Dnexrponnsiii pecypce]. - Pe-
xuM goctyna: http://elibrary.ru, cBoOOIHBIN.

4. EcrecTBeHHOHaY4HbIN 00pa30oBaTeNIbHbIN NOpTall [DIEKTpOHHBIN pecypc]. - Pexum

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

8.6 JINneH3noHHoe U CBOOOIHO pacipocrpansieMoc nporpaMmHoOe 06ecneqe1me, HC-
MOJb3yEMO€ IIPHA OCYIIECTBJICHUHN 06pa303aTean0r0 nmpouecca mo 1MCHUMIIJIMHE

Tabnuna 5 — Ilepedyensb UCosIb3yeMoro nporpaMMHOro 00ecreyeHus

Haumenosanue 110 PexBusuter / YCJIOBUA UCIIOJIB30BAHUA

Microsoft Imagine JIunien3noHHkIH qoroBop AD223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBO60J_'[Ha$I JIMICH3U:, YCIIOBUA UCITIOJIB30BAHUA T10 CCBUIKEC!
https://www.openoffice.org/license.html

9 OpraHu3anHOHHO-TIEIATOrHYecKHe YCI10BUS

Opranuzanus o0pa3oBaTeIbHOIO MpoLEecca periiaMeHTupyeTcs yuyeOHbIM IIaHOM U pac-
MMCaHUEM y4eOHBIX 3aHATUH. SI3bIK 00ydeHus (mpenonaBaHus) - pycckui. Jlyig Bcex BUAOB
ayJAMTOPHBIX 3aHATUN aKaJleMUYECKU Yac yCTaHABIMBAETCS MPOJODKUTEIBHOCTBIO 45 MUHYT.

IIpn dopmupoBanuu cBOe MHAMBUAYAJIbHON 00pa30BaTEIbHON TPaeKTOPUU 00ydaro-
IIMHACS UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOMIUX JAUCIUILIUH U MPOPECCUOHATBHBIX MOIY-
JIel, OCBOEHHBIX B MPOIIECCE MPEAMIECTBYIOMIETO 00yUeHHUs, KOTOPBIM 0CBOOOXKIaeT 00ydJaromie-
rocsi OT HEOOXOMMOCTH UX TOBTOPHOTO OCBOCHMS.

9.1 Oo6pa3oBaTejbHbIE TEXHOJIOTHH

VY4eOHBIN MpoIecC MPH MPETOJaBaHUA Kypca OCHOBBIBAETCSI HAa MCIIOJIB30BAHUH TPAJI-
[MOHHBIX, THHOBAIIMOHHBIX U MH(POPMAIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJOTUH. TpaauinoH-
Hble 00pa3oBaTeNIbHbIE TEXHOJIOTUN MPEICTABICHbI JIEKIUSIMA U CEMUHAPCKUMHU (ITPaKTHUYECKH-
MH) 3aHATHSAMH. IHHOBaIlMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTUU UCTIONB3YIOTCS B BHJIE IIHUPO-
KOT'0 MPUMEHEHMSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeneHus 3ausatuil. UHpopmanmronHsie
o0pa3oBaTeNbHbIE TEXHOJOTMU PEATU3YIOTCS IMYTEM AaKTUBHM3ALMU CAMOCTOSTENLHOW pPalbOThI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTeILHOM Cpe/ie.



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

9.2 3aHATHA JeKIHOHHOI'0 THIIA

JIeKIIMOHHBIN KypC MpEAIoaraeT CHCTEMaTU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIIPO-
COB y4eOHOTO IUIaHa.

Ha niepBoii Jiekiuu JieKTop 00s13aH IPEeayIpPeIuTh CTYJCHTOB, IPUMEHUTEIEHO K KAKOMY
06a30BoMYy yueOHUKY (yueOHUKaM, y4eOHBIM TOCOOHIM) OyIeT MPOYUTaH KypcC.

JIeKMOHHBIN KypC JOJDKEH J1aBaTh HauOOJbLIMH 00beM MHpOpMauH U 00eCreYnBaTh
Oouiee TIyOOKOE MOHUMaHKE Y4eOHBIX BOIIPOCOB IIPU 3HAYMTEIILHO MEHBIICH 3aTpaTre BPEeMEHH,
4eM 3TO TpeOyeTcsi OOJIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIIBHOE H3YYCHUE MaTepHaa.

9.3 3aHATHA CEMMHAPCKOr0 THUNA

CeMuHapCKUe 3aHATHS TPEICTABISIFOT COOO0M JeTalM3alHo JEKIHOHHOIO TEOPETHYECKO-
r0 MaTepHaia, MPOBOIATCS B LIENSAX 3aKPEIICHUS Kypca U OXBAaThIBAIOT BCE OCHOBHBIC Pa3/Ieibl.

OcHoBHO# (hopMOH TIPOBENICHHSI CEMHUHAPOB SIBIISIETCS 00CYX/IeHHe Hanboiee mpoliaem-
HBIX U CJIO’)KHBIX BOIIPOCOB I10 OTAEJIBHBIM TE€MaM, a Takke pa300op MPUMEpPOB M CUTyalUUl B
ayIUTOPHBIX YCIOBUsX. B 00sf3aHHOCTH MpenojaBarelisi BXOIAT: OKa3aHUE METOAUYECKOl mo-
MOIIX U KOHCYJIbTUPOBAHUEC CTYJACHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTh Ha CEMUHAPCKUX 3aHSATHSIX OLCHUBACTCS 110 CIICAYIOIINM KPUTCPHSIM:

- OTBETHI Ha BOIPOCHI, NPEIaracMble IPEoaBaTeIeM;

- y4acTue B TUCKYCCHSIX;

- BBIITOJIHCHHUEC IIPOCKTHBIX U NHBIX 3aI[aHI/II\/JI;

- ACCHCTHPOBAHUE MPEIOIABATEIIO B IPOBEICHUH 3aHSTHIA.

OTBeT 10J1KeH ObITh ApIryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJJTHOCIOKHBIM, COJIEPKATh
CCBUIKH Ha MCTOYHUKH.

I[OKJ'Ia]:[I)I M OIIIOHHMPOBAHUC OOKJIAAO0OB IMPOBEPAIOT CTCICHBL BJIAACHHUSA TCOPCTUYCCKUM
MaTepralioM, a TaKK€ KOPPEKTHOCTh M CTPOTOCTh PACCYKACHUH.

OIIGHI/IBaHI/Ie 3aHaHHI>i, BBITIOJTHCHHBIX Ha CEMHUHAPCKOM 3aHATHH, BXOAWT B HAKOILJICH-

HYIO OLICHKY.

9.4 CamocrosiTe1bHasi padoTa 00y4yaroIuXcs 0 JUCHUILIMHE (MOLYJII0)

CamocrosrenbHas paboTa CTYAEHTOB — 3TO IMPOLECC AKTHUBHOIO, LEJIEHAIPaBIEHHOTO
NPUOOPETEHUs CTY/IEHTOM HOBBIX 3HAaHUM, yMEHUN 0Oe3 HEelmocpeACTBEHHOI'O y4yacTus Mpernoja-
BaTeNsl, XapaKTEepU3YIOIIUKCA NPEeIMETHOW HalpaBiICHHOCTHIO, d(PPEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3y/bTaToB JeSATEIbHOCTH 00YyYaroLIerocs.

Llenu camocTosTENHHON pabOTHI:

- CHCTEMaTH3alus U 3aKpeIlICHUE MOJIYyYEHHBIX TEOPETUYECKUX 3HAHUM U NIPAKTUYECKUX
YMEHUH CTY/ICHTOB;

- yri1yOJieHHe ¥ paciliipeHue TEOPETUYECKUX 3HAHUIH;

- (popMupOBaHUE YMEHUN UCIOJIB30BaTh HOPMATUBHYIO U CIPAaBOYHYIO JOKYMEHTAIHUIO,
CIELUATIbHYIO JIUTEPATYPY;

- pa3BUTHE MO3HABATEIBHBIX CIOCOOHOCTEH, aKTUBHOCTU CTY/I€HTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopmMupoBaHNE CaMOCTOSITEILHOCTH MBILUICHUS, TBOPUYECKON MHUILIMATUBBI, CIIOCOOHO-
CTEN K CaMOPAa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOPEaIu3allii;

- pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJEMUYECKUX HABBIKOB.

CamocrodrenbHas paboTa MOKET OCYIIECTBIATHCS WHAWBUIYAIBHO WM TPYIMIIAMH CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CJI0KHOCTH, KOHKPETHON TEMaTHUKH.

TexHonOrMa OpraHu3aluy CaMOCTOATEIbHON PabOThl CTYIEHTOB BKIIIOUACT UCIIOIb30Ba-
HUe NH(POPMALIMOHHBIX U MaTEPUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.
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KoHTponb pe3ynbTaTOB BHEAYAMTOPHOW CaMOCTOATEIBLHON PAaOOTHI CTYACHTOB MOKET
MPOXO/AUTH B MUCbMEHHOM, YCTHOW MJIM CMEIIaHHOM (hopme.

CTyneHThl JOKHBI MOIXOIUTh K CAaMOCTOSTENBHOM padoTe Kak K HauBaKHEHIIeMy
CPEACTBY 3aKpEIICHUS U PA3BUTUS TEOPETUUECKUX 3HAHHI, BHIPAOOTKE €IMHCTBA B3IJIAJIOB HA
OTJIeNIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUs! ONpPE/ICICHHBIX HaBBIKOB M MCIOIb30BaHUs Mpodec-
CUOHAJILHOU JIUTEPATYPBHI.

9.5 MeToauuyecKue YKazaHnus 1Jis oﬁyqamumxca 10 OCBOCHHUIO JUCIIUIIJIMHBI

[Tpu M3yd4eHuu AUCHUILTHHBI 00yYarOIIUMCS 1IeTIECO00Pa3HO BBIMOJHATH CIEAYIOIINE pe-
KOMCHOAaIInu:

1. 3y4enune y4eOHOMN TUCIMILIMHBI JODKHO BECTHCh CHCTEMATHYECKH.

2. ITocne u3yueHUs: KaKoro-IM0o0 paszjela Mo y4eOHUKY WM KOHCIIEKTHBIM MaTepHhaliaM
PEKOMEHIyeTCs 110 MMaMsATH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, OTIPEACICHHUS, TIOHITHS pa3Jie-
na.

3. Ocoboe BHUMaHUE ClIeyeT YACTUTh BBIMOIHEHHIO OTYETOB [0 MPAKTHUECKUM 3aHSITH-
AM 1 UHAUBUAYAJIbHBIM KOMILJICKCHBIM 3a/IaHUAM Ha CaMOCTOATCIIbBHYIO pa60Ty.

4. Bcs TemaTHKa BOMPOCOB, U3Y9aeMBIX CAMOCTOSTEIBHO, 33/IaeTCs Ha JISKIHSX IPEero-
naBatesieM. MM ke JaroTcs UCTOYHMKY (B IEPBYIO OY€pe/lb BHOBb M3/AHHBIE B IEPUOAUUECKOMN
HAYYHOU JTuTeparype) uist 0ojiee AeTaIbHOTO MOHUMaHUS BOIIPOCOB, 03BYYCHHBIX HA JICKIINH.

[Ipu camocTosiTensHOM pOopaboTKe Kypca 00ydaroumecs J0JIKHBI:

- IPOCMATPHUBATh OCHOBHBIE OTIPEICTICHUS U (DAKTHI;

- INOBTOPUTH 3aKOHCHeKTI/IpOBaHHI)II71 Ha JICKIUOHHOM 3aHATHH MaTCpual U AOIOJIHHUTH
€ro ¢ y4eTOM PEKOMEHIOBAaHHOM 110 JJaHHOW TeMe JINTEPaTYPBhI;

- U3Y4YUTb PCKOMCHIOBAHHYIO JIMTCPATYPY, COCTABIIATH TC3UCHI, aHHOTAIMU U KOHCIICKThI
HanboJee BaKHBIX MOMEHTOB;

- CaMOCTOATCIIbHO BBIMMOJIHATE 3a/laHUs, aHAJIOTMYHBIC ITPEAJIAaracMbIM Ha 3aHATUAX

- HCTIOJIB30BATh IS CAMOIIPOBEPKH MaTepHaibl (POH/IA OLIEHOYHBIX CPEJICTB.

10 Onucanue MaTepuaJabHO-TEXHUYECKOI0 o0ecrneyeHnsi, He0OXO0AUMOIO 115 0CY-
LIeCTBJICHUS 00Pa30BaTEJBLHOIO MPOLEcca 0 AUCHHUILINHE (MOLYJII0)
10.1 Yueb6Ho-1200paTOpPHOE 000OPY/I0BAHHE

Tabnuua 6 — Ilepedyens 060pyaoBaHUs JabOpaTOPHH

Aynutopus | HaumenoBanue aynu- Hcnons3yemoe obopyaoBaHue
TOpHUH (J1TabopaTopun)

431/1 JIaGoparopus oOuieit XuMuyeckas ocyia, XUMUYECKUE PEaKTUBBI, H3-
XUMUU MEpUTENIbHBIE U HarpeBaTeNbHble MPUOOPHI, KOM-TIJICKT
JEMOHCTPAIIMOHHBIX TJIAKATOB

10.2 TexHuYecKHe U YJIEKTPOHHBIE CPEICTBA 00yUeHHUS

JleKUMOHHBbIE 3aHATHA.

Aynatopun JUTSL JIEKIIMOHHBIX 3aHATHH YKOMILJICKTOBAHBI MEOCIBI0 M TEXHUYCCKHUMH
CpelacTBaMU OOyUYEHHs, CIYXKAIlUMHU JUIS TpeAcTaBleHuss ydeOHoW wuHbopmammu OobIIon
ayquTopuu  (HAOOphl JAEMOHCTPALlMOHHOTO 00OpynOoBaHUS (NIPOEKTOP, SKpaH, KOMIIbIO-
Tep/HOYTOYK), yueOHO-HATIISHbIC TOCOOHSI, TEeMAaTHUYECKHUE WILTIOCTPAIIHH).

s peanuzanyy AUCUUTUIMHBI TOJTOTOBIIEHBI CIIEIYIOIINE TPE3CHTALINN:

1. OcHOBHBIE MOHATHUSA U 3aKOHBI XUMUHU
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Crtpoenue BeniecTa
OcHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKUX PEAKIIUN
PactBOpHI 1 Ipyrue AUCIEpCHBIE CUCTEMBI
DIEKTPOXUMHUYECKHE TIPOIECCHI

DJIEMEHThI KAa4eCTBECHHOI'0 U KOJIMYSCTBCHHOI'O aHAIN3a

N g s~ WD

BbicOKOMOIEKYISIpHBIE COEAMHEHUS

IpakTnyeckne 3aHATHSA.

Aynuropuu JUIsl MPAKTUYECKUX 3aHATHH YKOMIUIEKTOBAHbI CIIELIMATU3UPOBAHHON Mebe-
JBIO0 U TEXHUYECKUMHE cpeicTBaMu 00ydeHus (IPOEKTOp, IKPaH, KOMIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHS.

s naGopaTopHBIX 3aHATHH Hcmoiab3yercs ayautopus Ne 431, ocHamieHHass 060py0-
BaHUEM, YKa3aHHBIM B Ta0I1. 6:

CamocrosiTesibHast padora.

[TomereHust 1y1si CaMOCTOSITENILHON pabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHHUKOM C BO3-
MOKHOCTBIO TIOJIKITFOUCHHS K ceTH «VHTepHET» M IOCTYIOM K 3JIEKTPOHHON MH(OPMAIMOHHO-
obOpazoBarenbHol cpene KHATY:

- yptansHbIi 3a1 HTh KHATL'Y;

11 Husble cBegeHus

MeToauueckne PE€KOMEHIAIMH I10 oﬁyqemuo JIMI ¢ OrpaHu4Y¢HHBbIMHA BO3MOKHO-
CTAAMHU 310POBbA U UHBAJIUA0B

OcBoeHMe NUCHUILIMHBI 00YYarOIUMUCS C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
MOXKET OBITh OPraHM30BAHO KaK COBMECTHO C JAPYTMMHU OOy4YalOIIMMHUCS, TaK M B OTAENIbHBIX
rpynmnax. [Ipeanonaratorcs crienuaibHble YCIOBHS JUISl TOTy4eHUsT 00pa30BaHus 00yJarouMu-
Csl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBSI.

ITpodeccopcko-nieqarorndyeckuii cocTaB 3HAKOMUTCSI C IICHXOJIOr0-(hM3HOJIOTHIECKUMHU
O0COOCHHOCTSIMU O0YyYaromMXcsi UHBAJIUJOB U JIULl C OFPAaHUYEHHBIMH BO3MOXHOCTSIMHU 370pO-
Bbsl, HHAMBHUYaIbHBIMU MPOrpaMMaMi peaOuiIuTaluy UHBAIUAOB (pu Hanuuuu). Ilpu HeoO-
XOJUMOCTH OCYILECTBIISETCS JOMOJIHUTENbHAS MOAJIEpPKKa MpernojaBaHusl ThIOTOpaMH, ICUXO-
JIOTaMH, COIIMAIbHBIMU paOOTHUKAMH, IPOLIEIINMHU MOATOTOBKY aCCUCTEHTAMHU.

B cootBeTcTBUU ¢ MeToAMYECKUMHU pekoMeHAausIMu MuHoOpHayku PO (yTB. 8 amnpens
2014 r. N AK-44/05BH) B Kypce Hpeiroiaraercss UCIOIb30BaTh COLMAIBbHO-aKTUBHBIE U pe-
(bexCcUBHBIE METObI O0YUEHHUSI, TEXHOJIOTUU COIIMOKYIbTYPHON peabuIuTallMK C LENbI0 OKa3a-
HUS TIOMOIIY B YCTAaHOBJIEHUU IOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C APYTUMU CTYACH-
TaMH, CO37aHUU KOM(POPTHOTO TICUXOJOTUYECKOTO KJIMMaTa B CTyeHuYecKol rpymre. [lonbop u
pa3paboTka yuyeOHbIX MaTepHalioB MPOU3BOIATCA C YYETOM NPEAOCTaBICHHUs MaTepuaia B pas-
JUYHBIX (hopMax: ayqualbHOM, BU3YaJbHOM, C HCIOJIb30BAHHEM CIEHUATbHBIX TEXHHUYECKUX
CpeAcTB U MH()OPMAITMOHHBIX CUCTEM.

OcBoenne nucuuiuMHbl aunaMu ¢ OB3 ocyliecTBiseTcss ¢ HCIOJIB30BAHUEM CPENICTB
o0y4eHHs OOIIEero M CIEeNUalbHOr0 Ha3HAYeHUs (MEPCOHAIBHOTO U KOJUIEKTUBHOI'O HCHOJIb30-
BaHUA). MarepuanbHO-TEXHUYECKOE oOecrieueHre npeaycMaTpuBaeT NMpUCIocoOIeHue ayIuTo-
puii k Hyxz1am iun ¢ OB3.

dopma npoBeACHUs aTTECTAllMK JIsl CTYJEHTOB-UHBAJIUAOB YCTaHABIMBAETCS C yYETOM
MHIMBUIYAIBHBIX McuXxopu3ndeckux ocodennocreit. s crynentoB ¢ OB3 nmpenycmaTtpuBaer-
s IocTyIHas (popMa MpeJOCTaBICHUS 3a/1aHUI OLIECHOUHBIX CPE/ICTB, 3 UMEHHO:
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- B TIEUATHOM WJIM DJIGKTPOHHOW ¢opMe (M4 JUI] C HAPYHICHUSIMH OIOPHO-
JIBUTATEIHHOTO amnmnapara);

- B IIeYaTHOM (popMe WJIU AIIEKTPOHHOH (hOpME C YBEITMUEHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (JUIs1 JIULI C HAPYLICHUSMHM CITyXa, PeUH, 3pEeHHUs);

- METOJIOM YTEHHUS aCCUCTCHTOM 3a/IaHMs BCIYX (IJIs1 JTUI] C HAPYIICHUSAMU 3PEHUSA).

CryneHTaM C MHBAJIUJIHOCTBIO YBEJIMYMUBAECTCS BPEMsl HAa MOATOTOBKY OTBETOB Ha KOH-
TPOJIBHBIC BOMPOCHL. J[JIT TaKMX CTYACHTOB MpeIycMaTPUBAETCS JOCTYIHAas GopMa MpeaocTaB-
JICHUS OTBETOB Ha 3aJIaHUs, 4 HMCHHO:

- MUCHbMEHHO Ha Oymare WM HabOpOM OTBETOB Ha KOMIbIOTEPE (ISl JIUI] C HAPYIICHHS-
MU CIlyXa, peun);

- BBIOOPOM OTBETA M3 BO3MOXKHBIX BAPHAHTOB C UCIOJIb30BAHUEM YCIIYT aCCUCTEHTA (IS
JIUI ¢ HAPYIICHUSIMUA OMTOPHO-/ABUTATENILHOIO aIlapaTa);

- YCTHO (151 JIUII ¢ HAPYIISHUSIMH 3PSHHS, OITOPHO-ABUTATEIILHOTO aIllapara).

[Ipu HEOOXOIUMOCTH ISl 0OYUAIOIIUXCS C MHBAIUIHOCTBIO TIPOLIETypa OLICHUBAHUS Pe-
3yJlbTaTOB OOYUEHUSI MOKET IPOBOJAUTHCSA B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OHJA OIIEHOYHBIX CPEJACTB

10 JUCIUILINHE

«XUMHUD»

HaHpaBJ’IeHHe IoAroTOBKH

21.03.02 3emieycTpoiCTBO U KaaacT-
pBI

Hamnpasnennocts (nmpoduis) 06pa3oBaTebHON MPo-

Kanmactp HeaBrmxuMoCcTH

rpaMMBbI
KBanudukanms BeITyCKHHKA bakanasp
I'ox Havana noaAroToBkH (MO yueOHOMY IJIaHY) 2020

dopma 00yueHus Ounas popma
Texnonorust 00yueHus TpanuuroHHas
Kypc Cemectp TpynoemkocTs, 3.€.
1 1 3

Bun nmpomekyToO4HOM aTTecTanuu

O6CCHC‘H/IB8.I'OH_ICG nmoApa3aAciICHUC

3auér

Kadenpa «Xumus 1 XuMu4ecKkre TeXHOIOTHI
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1 IlepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00y4eHHsI MO TUCHMILINHE (MOIYJII0), CO-
OTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIEeTeH N

Tabnuna 1 — KoMnereHuuu u MHIUKATOPbl UX TOCTHKCHUS

Kon n HammeHnoBanue Komie-
TEHIIUU

Nuaukaropel 1ocThxe-
HUS

[Tnanupyemble pe3yiabTaThl 00yde-
HUS 110 IUCIMIUIAHE

O6menpodeccuoHaabH

bIC

OIIK-1 CnocobeH pemiath
3aa4u MpoQeccHOHATBHON
JeSITeTbHOCTH, IIPUMEHSIS M-
TOJIbI MOJICITUPOBAHHS, MaTE-
MaTHYECKOTO aHaJIN3a, ecTe-
CTBCHHOHAYYHBIC ¥ OOIICHH-
KCHEPHBIC 3HAHUS

OIIK-1.1 3naer ¢hynna-
MEHTAaJIbHBIE 3aKOHBI
MIPUPO/IbI, OCHOBHBIE (U~
3MYECKHE U MaTeMaTHye-
CKH€ 3aKOHBI

OIIK-1.2 Ymeer npume-
HATH (PU3HUECKUE 3aKO-
HBI 1 MaTeMaTHYEeCKHE
METO/IbI JIJISl PEIICHHUS
3a]1a4 TEOPETHYECKOTO
MIPUKJIAIHOTO XapaKkTepa

OIIK-1.3 Biiageet HaBbI-
KaMH HCIIOJIb30BaHUS
3HaHUH (PU3UKH U MaTe-
MaTUKHU TPH PELICHUH
MPAKTUYECKHX 3a/1a4

3HaeT OCHOBHbIE 3aKOHBI U MOHSATHS
o0miell XUMHH, XUMHUYECKOW TepMO-
JUHAMUKA ¥ KUHETHKH, MPOLIECCOB
THJIPOJIN3a, AJIEKTPOJIN3a, 3JIEKTPO-
XUMHUYECKON KOPPO3HH.

YmMmeer paborarh ¢ NEPUOIUYECKON
CHUCTEMON XUMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa; Tabmumeit pac-
TBOPUMOCTH KHCIIOT, OCHOBaHHUI u
COJIEH; pellaTh PacUETHBIE U JKCIIE-
pPUMEHTANIbHBIE 3aJ]aud; aHAIU3UPO-
BaTh YPAaBHEHUS MPOTEKAIOUIUX XHU-
MUYECKHX PEaKIuil.

Bnaneer merogamu aHanu3sa npo-
[[ECCOB XUMUYECKOU TEPMOIHMHAMHU-
KM, KHHETUKHU, TUJIPOJIN3a, 3JIEKTPO-
nu3a.

Tabnuua 2 — IaciopT GoHAa OLIEHOYHBIX CPEJCTB

Konrtpoaupyemsbie dopmupyemast HanmeHnoBanue
pa3aeJibl (TeMbl) KOMIIETEeHIUS OLICHOYHOTI0 Hoxazarenn onex-
JAUCUHMITUHBI cpecTBa i
1. OcHOBHbIE TOHATHS U OIlK-1 1. JlaGopatopHas | 1. Beimonuenue
3aKOHbI XUMUHU pabota Nel-7 1ab0paToOpHBIX  pa-
2. CrpoeHue BeliecTBa 2. [IpakTuyeckas | 60T, HaJU4Me 3aru-
3. OcHOBHbIE 3aKOHO- pabota Nel-8 ceil B mabopaTopHOM
MEpPHOCTH XUMHUYECKUX pPeak- KonrponbHas pabora | xKypHaie,  yCTHBIH
1005071 OITPOC TI0 TEME
4. PactBoppl u gpyrue 2. Beimonuenune
TIVICTIEPCHBIE CUCTEMBI MPAKTHYECKUX 3a7a-
5. DNEeKTPOXUMHUYECKUE HHUI, Hajgu4yue KOH-
IIPOLIECCHI CIEKTa M0 TeMe
6. DneMeHTBl KauecTBEH- 3. KonrponbHas
HOTO ¥  KOJMYECTBEHHOTO pabota mpoBOAUTCS
aHanusa B Yachl BHEAYAUTOP-
7. BricokoMonekynsipHbie HOIl pabotbl. OOy-
COEIMHEHUS yaromuecs ImoJyya-
0T  3aJaHus 1A

MIPOBEPKU yCBOEHUS
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IIPOMJIEHHOIO Mare-
puana. OueHuBaercs
IIPABWJIBHOCTH pe-

HICHHA.

2 MeTtoauyeckne MaTepualibl, ONpeaesiiolue Npoueaypbl OeHUBAHUS 3HAHUIA,
YMEHUIi, HABBIKOB U (MJIH) ONBITA AeSTeIbHOCTH, XapaKTepu3youme npouecc popmupo-
BAaHHUS KOMIIeTCHIIM

MeToanueckre MaTepHabl, ONMPEACIIIONINE MPOLEAYPhl OIIEHUBAHKS 3HAHWMN, YMEHHUH,
HaBBIKOB M (MJIM) OIBITA JAEATEIBHOCTH, IPEJACTABICHBI B BU/IE TEXHOJIOTHYECKOU KapThl IUCIIH-
winHel (Tabnuma 3).

Tabmuma 3 — TexHomornyeckas kapra

HaunmeHnoBanue Cpoku IIxana oueHu- Kpurepun
OLICHOYHOI0 CPeICTBA BBIIOJIHEHUS BaHMA OlleHUBaHUS
1 cemectp
IIpome:xxyTouHnasi arrectauus B popme 3a4eT ¢ OLEHKOM

1. JlaboparopHas pabota €XKEeHEeIEIIbHO 10 6amoB * 7 | BeimonHenue - 2

pabot Oamo/pabora,

odopmiieHHE

71a00paTOPHOTO
KypHama - 2

Oamios/pabdora,

yCTHasl  3aluTra
(o Bompocam) 6
0asos.
OuenuBaetcs
BJIQJICHUE MaTe-
pHalioM, €ro cu-
CTEMHOE OCBOE-
HHE, CII0C00-
HOCTh  IpUMe-
HSTh  HYKHBIC
3HAHUS, HABBIKU
U yMEHHUS MpH
aHaiMze  Tpo-
OJIEMHBIX CHTY-

arui.
2. [TpakTrueckas padota €XKEeHEeIEIIbHO 10 6amnoB * 8 | OuenuBaercs
pabor BJIaJICHUE MaTe-

pHaJIoM, €ro CHu-
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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HaunmenoBanue Cpoku IIxkana oueHu- Kpurepun
OLICHOYHOI0 CpecTBA BBINOJIHEHHS BaHMA OLICHUBAHUS
IPONOPLHO-

HaJIbHO MPOIICH-
Ty TPaBUIBHO-
CTH PEIICHHSI.
3. KoHnTtposbhas padota 16 Henens 100 6amnoB [IpaBunpHOE
pelieHre 3aaad
(20 Oan-
JIOB/3a/1a4a).
bainer  ymeHb-
MIAlOTCS  TIPO-
HOPIHMOHATEHO
IpPOIICHTY TIpa-
BUJIIBHOCTH  pe-
IICHHUS.

HUTOI'O: - 250 GamioB -
Kputepuu oneHku pe3yabTaToOB 00yYeHHs MO AUCHHUILINHE:
0 — 59 % oT mMakcuManbHO BO3MOXHOW CYMMBI OAJUIOB — «HEYIOBIETBOPUTEIHHOY
(HEZIOCTATOYHBIH YPOBEHB IS IPOMEKYTOYHON aTTECTAINU 110 TUCIHUILIHNHE);
60 — 74 % or MakCHMaJIbHO BO3MOXXHOM CYMMBI OajUIOB — «YIOBJIETBOPUTEIHLHOY
(moporoBblii (MUHUMAJIbHBINA) YPOBEHb);
75 — 89 % ot MakcHMabHO BO3MOXKHOM CyMMBI OQJUIOB — «XOPOIIO» (CPEAHHUN YPOBEHB);
90 — 100 % oT MakcUMalbHO BO3MOKHON CYMMBI OQJIJIOB — «OTJIMYHOY (BBICOKUH (MaKCH-
MaJIbHBIN) YPOBEHB)

3 TunoBble KOHTPOJIbHBbIE 32JaHUS UJIH HHbIE MATEPHAJIbI, HEO0X0AUMBIE I
OlleHKH 3HAHUI, yMeHM i, HABBIKOB M (MJIM) ONBITA J1eITeJILHOCTH, XapaAKTePU3yIolIe
npouecce (pOpMHUPOBAHUS KOMIIETEHIMI B X0/1¢ OCBOCHHSI 00pa30BaTe/IbHOI MPOrpaMMBbl

3.1 3aganus IS TEKYIEro KOHTPOJIS yCIeBaeMOCTH

KOHTPOJIBHASA PABOTA
Bapuant Nel

1. Onpenenute KOJMYECTBO BELIECTBA SKBUBAJICHTA U MOJISIPHYIO MacCy 3KBUBAJIEHTOB (oc-
¢opa, kuciopoaa u 6poma B coequnenusix PHs, H2O, HBr.

2. Hanumute >neKTpoHHbIE (GOPMYIBI aTOMOB 3JIEMEHTOB C MOPSAIKOBHIMH HOMepaMu 9 u
28. Tlokaxure pacrpeneieHnue 3JIEMEHTOB ITHX aTOMOB IO KBaHTOBBIM sueiikam. K kakomy
3JIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXKIbI U3 3TUX 3JIEMEHTOB?

3. Mcxoas W3 MOJOXKEHUs TepMaHus M TEXHEUUs B MEPUOAMYECKON CHUCTEME, COCTAaBbTE
(GbopMyInbl MeTa- U OPTOrepPMaHUEBON KHUCIOT, U OKCHJla TEXHELHs, OTBEYAIOUIHe HUX BbICIIEH
creneHu okucieHus. zobpasute GopMysbl 3TUX COETUHEHUHN TpaduyecK.

4. BpruncinTe KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIAEIUTCA IPHU BOCcCTaHOBIEHUU Fe203 me-
TAJUTMYECKUM ATFOMUHUAEM, eCJTH ObLI0 momydeHo 335,1 T kenesa.

5. Beruucsure ."_\Gggg CIEAYIONIUX PEAKIIMIA:

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

06)PbO2x) + 2ZNn(k) = Pb) + 2Zn0;

MOHO JI1 HOIYYUTh (TOP 110 peakuH (a) U BOCCTaHOBUTL PbO2 muHKOM 1o peakuun (0).
6. OKucsIeHne Cepl U €€ TMOKCHA TPOTEKAET M0 YPABHEHUSM:

a) Sy + O2 = SO,

0) 2SOy + O2 = 2S03(p.



17

Kak u3MeHUTCs CKOPOCTh 3TUX pEaKIHi, eciii 00BEMBI KaXKJI0M U3 CUCTEM YMEHBIIUTh B Ue-
ThIpe paza?

7. BpruucnuTte MOJIAPHYIO KOHLEHTPALHMIO U MOJISIPHYIO KOHLIEHTpaluio >kBuBaseHTa 20%-
HOTO pacTBOpPA XJIOPU 1A KaNbIHUs MIIOTHOCTHIO 1,178 r/em®.

8. CocTtaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYJIIPHOE YPaBHEHUS I'MJIPOJIN3a, TPOUCXOIAIIIE-
ro npu cmemuBanuu pactBopoB KoS u CrCls. Kaxnas u3 B3sThIX coineil ruaponu3yercs: Heoopa-
THUMO JI0 KOHLIa C 00pa30BaHUEM COOTBETCTBYIOLUX OCHOBAHMSI U KUCIIOTHI.

Bapuant Ne2

1. Peakuiuu BBIpaXKArOTCS CXEMaMHU:

P+HIO3+ H20O = H3PO4 + HI
H2S + Clz + H20 = H2SO4 + HCI

CocrtaBbTe 3JICKTPOHHBIC ypaBHEHHUs. PacctaBbre K03(D(PHUIMEHTH B ypaBHEHHUSAX PEaKIIHIA.
JIJIs KaKI0M peakliy YKaXKHUTE, KAKOE BEIECTBO SBISICTCS OKUCIUTENIEM, KAKO€ — BOCCTAHOBH-
TeJIeM; KaKoe BEIIECTBO OKUCIISIETCS, KAKOE — BOCCTAHABJIMBACTCSI.

2. YBEIWYUTCS, YMCHBIIUTCS HIM OCTaHETCS 0e3 M3MEHEHHWS Macca IMHKOBOW TUTACTHHKU
npu B3aumozeicTBuu ee ¢ pactsopamu: a) CuSOs; 6) MgSOs; B) Pb(NO3)2? ITouemy? CocraBb-
TE JICKTPOHHBIC U MOJICKYJISIPHBIC YPABHEHUSI COOTBETCTBYIOIIMX PEAKIIUH.

3. CocraBbTe CXeMy TraJIbBAHUYECKOTO JJIEMEHTAa, B OCHOBE KOTOPOTO JICXKHT PEAKIHUs, TIPO-
TEKaromlast Mo ypaBHCHHIO

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

Hanummre 31eKTpoHHBIC YPaBHEHHSI aHOJHOTO M KaTOIHOTO TporeccoB. Berauciure D/(C
atoro snemenTa, eciu [Ni2*] = 0,01 moms/m1, [Pb?*] = 0,0001 mons/n. OtBet: 0,064 B.

4. Kakue conu 00yCIaBJIMBAIOT >KECTKOCTh NMPHPOMHON BoIbI? Kakyro KeCTKOCTh BOJBI
Ha3bIBAIOT KapOOHATHOM, HeKapOoHaTHOW? Kak MOXXKHO ycTpaHUTh KapOOHATHYIO, HEKapOOHAT-
HYIO J)KeCTKOCTh? HamuimuTe ypaBHEHHSI COOTBETCTBYIOIINX PEAKITHH.

5. IonmumepoM Kakoro HeMpeneIbHOTO YIIEBOJOPOAA SBISETCS HATYpalbHBIH Kaydyk?
Hanummre cTpykTypHYIO (hOpMyITy 3TOTO yriieBoaopo/a. Kak Ha3pIBaIOT Mpoiiecc MpeBpanieHus
Kaydyka B pe3uHy? UeM Mo CTPOEHHUIO U CBOMCTBAM Pa3IMUaOTCs KaydyK U pe3uHa?

Bapuant 3
1. BoccraHoBiieHHE 0JTHOTO M3 OKCHJIOB JKeJle3a UIET M0 CXeMe:

Fe3Osx) + Sig) — Few + SiOzx). Bo3MoskeH 1u 3TOT mpoliece mpu cTaHaapTHBIX ycnoBusx? Ot-
BET MOATBEPUThH PACUETOM.

A HPg8, kK J1/MOJIb SY98, JIK/MOIB
Fe3O4) -1117,7 151,46
Siw) - 18,82
Few) - 27
Si02x -859,4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -7772,8.
2. [Tpu cmemmBanum 2 MOJIb BemecTBa A ¢ 2 MOJIb BemecTBa B B HEKOTOpOM 00beMe K MO-

MEHTY HacTyIUICHUs paBHOBecusi B oOpatumoii cucteme 2A + 2B <€— 4] obpaszosainocs 1,6
MoJb BemectBa J[. Yemy paBHa KoHCTaHTa paBHOBecHs? OTBET MOATBEPAUTH PACUETOM.
1) 0,316; 2) 3,16; 3) 2,03; 4) 1,25.

3. Kakoii 06wem rasza Beigenutcs, eciau kK 400 mi pactBopa LIOH, tutp xotoporo paBen
0,0024 r/mn 6bu1a nobasnena conb (NHs)2COsz. OTBET NOATBEPIUTH PACUETOM.
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1) 12,6x; 2) 0,96 3) 215 4) 0,896

1. Yramg pisy ogagpIaipTes cogu FeBrs; 4. CaBr..
0} HBr = 0.899; 0 H CO =0.0017; 0 Ca(OH) =0.78.

2 3 2

VYka3aTb IpaBUJIBbHBIN OTBET YPAaBHEHUS PEAKLIUN THIPOJIA3A.

1) ZnClz + H.0 — ZnOHCI + HCI pH =17,
2) Cs2CO3 + H,O — CsOH + H,CO3  pH > 7;
3) FeBrz + HoO — FeOHBr2 + HBr  pH<7,;
4) CaBr; + H,O — CaOHBr + HBr  pH >7.

5. Yemy paBHa S5KBHBaJCHTHAs Macca CEphbl B COCTUHEHUSIX
1. Na2SOs; 2. Cra(SO4)3; 3. (NHa4)2S; 4, H.S.
1) 16 ) 53 3) 8 4 8

OTBeT NOATBEPAUTH PACUETOM.
Bapuanr 4

1. Umeerca I'D Sn - 10 r-mon/n Sn*? // [H*] = 107 r-non/n /Ha, Pt
Uemy paBna BennunnHa 3/[C TaKOFT anemeHTa? OTBET MOATBEPAUTH PACUETOM.

1) 0,1105B; 2) 0,169B; 3) 0,405B; 4) 0,287B.
2. YkazaTh MpaBUIBHBIA OTBET JJIs MPOILIECCOB HA 3JIEKTpoaax mpu padore ['D u3 Bompoca
Nel

1)  SnA(): Sn+2-2é — Sn*4
Pt,HzK(+):2HzO+2é — Hy + 20H

2) SnA(-):SnO-Zé — Sn*2
Pt,HzK(+)C2H++2é — Hy

3) Pt,HzA(-):2H20-4<_e—>oz+4H+
SnK(+):Sn+2+2é —Sn

4) Pt,HzA(-):2H++2é—>H2

SnK(+):Sn-2€ — Sn*?

3. [Touemy aTMocdepHas KOppo3us SBISETCS IEKTPOXUMHUECKON KOppO3Hel MeTaioB?
1) Tax xak MeTamn koHTakTHpyeT ¢ napamMu H20 Bo3nyxa;

2) Tak xak MeTa1 KOHTAaKTUPYET C KUCIOPOJOM BO3/1yXa;

3) Tak kak MeTall KOHTAKTUPYET € 3JIEKTPOJUTOM O0Opa30BaHHBIM IPU B3aUMOIECHCTBUU

YIJIEKHUCIIOTO ra3a ¢ BIaroi;
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4) Tax xak MeTa1 KOHTAKTUPYET C OKUCIUTEIIEM U DJIEKTPOIUTOM.

4. W3pnenue u3 Ti ¢ 3akiIenKoil M3 MacCHBUPOBAHHOW CTaJIM, HAXOJHMTCS B MOPCKOW BOJIE.
Eti*4mi = +0,10B; Ere"%re = +0,17B. Yka3aTh NpaBHIbHBIA OTBET IEKTPOIHBIX IIPOLIECCOB.

1) TiA(-):Ti—»Ti+2+2é
FeK(+): Oz+4é +2H,0 — 40H"
2) TiA(-):Ti—»Ti+2+2é
FeK (+): 2H++2é — Hy
3) FeA(-):Fe—»Fe+2+2é
Ti K(+)102+4é+2H20—>4OH'
4) FeA(-):Fe—>Fe+2+2é
Ti K(+):2H++2(_a — H>
5. Wznenue u3 Ti ¢ 3aKiIenKkoil U3 MacCHBUPOBAHHOM cTaiu, HaxoauTcs B pactBope LiCl.
Eti*4/1i = -1,63B; Ere "Fe = -0,35B. VkasaTh npaBHIbHEIHA OTBET IEKTPOIHBIX IPOLECCOB.
1) TiA(-):Ti—>Ti+2+2é
FeK(+): 2H++2é — Hy
2) TiA(-):Ti—>Ti+2+2é
FeK(+): Oz+4é +2H,0 — 40H"
3) FeA(-):Fe—»Fe+2+2é
TiK(+):2H++2é — H2
4) FeA(-):Fe—>Fe+2+2é

TiK(+):02+4€ +2H,0 — 40H"

6. B xaxoii cpene BbIroiHee ucnoib3oBath KOHTakT Fe/Ti (cMotpu Borpock! 4, 5)
1) B mopckoii, Tak kak DJ]C menbIe.

2) B pactBope LICl, tak xak 3/]C mensb1e.

3) B Mopckoit, Tak kak 9/]C umeer Gonbliiee 3HaUEHUE.

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

OTtBeT MMOATBECPANUTE PCIICHUEM.

7. PaccraBuTh K03 HUIHEHTHI METOIOM JIEKTPOHHOTO OalaHca:
K2Cr207 + HCl — KCI + CrClz + Cl2 + H20. Yka3are cymmapHoe 3HaueHHe K03 GUIIUEHTa JUTs
IIpaBOM 4aCTH:
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1) 84, 2) 15; 3) 14; 4) 42.

OTBeT NOATBEPIUTH PEIICHUEM.

8. VYkazarh MPaBWIBHBIN OTBET M3 oxucmurens U3 BOIpoca Ne 6 (0TBET MOATBEPAUTH PEIICHHU-
eM)

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



